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MATHEMATICS

UO’K 517.95

GERASIMOV-KAPUTO KASR HOSILASIGA EGA ARALASH TURDAGI
TENGLAMALAR UCHUN O‘NG TOMONNI ANIQLASHGA OID TESKARI MASALALAR

Do ‘sanova Umida Xomid qizi,

O zbekiston Respublikasi Fanlar akademiyasi

V.1. Romanovskiy nomidagi Matematika instituti tayanch doktoranti
umidakhon8996@gmail.com

Axmadova Nigora Murodullo qgizi,

Samarqgand shahar 1-son ixtisoslashtirilgan maktab internati o ‘qituvchisi
ahmatovanigora235@gmail.com

Annotatsiya. Ushbu maqolada aralash turdagi tenglamalarda o ‘ng tomonni aniglashga oid to ‘g ‘ri va
teskari masalalar ko ‘rib chigiladi. Soha bir gismida qaralayotgan tenglama p € (0,1] tartibli Gerasimov—

Caputo ma’nosidagi kasr hosilani oz ichiga olgan subdiffuziya tenglamasi, boshqa qismida esa klassik
hosilali to‘lqin tenglamasidir. Tenglamalarning o‘ng tomoni T(X)Q(t) ko rinishiga ega. Tenglama

tomonlarida manba hadining har ikkala omili noma’lum bo ‘Iganligi sababli, uning vaqtga bog ‘liq qismini
aniglashga oid teskari masala shakllantiriladi va o ‘rganiladi. Boshlang ‘ich-chegara shartlari bilan berilgan
to‘gri masalaning yechimi ifodasi asosida, teskari masala yuklangan integral tenglamalarning
yechiluvchanligiga ekvivalent shaklda keltirib chigariladi.

Kalit so‘zlar: Gerasimov-Kaputo kasr hosilasi, to‘gri va teskari masalalar, aralash turdagi
tenglamalar, subdiffuziya tenglamasi, to ‘lqin tenglamasi, yuklangan integral tenglamalar.

OBPATHBIE 3AJIAYH OIIPEJEJIEHUA HPUABOIZ YACTH JJIs1 YPABHEHU
CMEIIAHHOTI'O TUIIA C IPOBHOU ITPOU3BOJHOU B CMBICJIE TEPACUMOBA-KAITYTO

Annomauyus. B oannoii cmamve paccmMampueaiomcs npsmvie U 00pamHvle 3a0ay¥u ONpeoeieHus
npasoll yacmu 8 YPAGHEHUsX CMeulanHo20 mund. B oot uacmu obnacmu ucciedyemoe ypaeHeHue
a675IeMcsl ypasHeHuem cyooupgyszuu ¢ 0podnoti npouzeoonoi ¢ cmuicie Iepacumosa-Kanymo nopsioxa
p €(0,1], a 6 opyeoit wacmu - ypasnenuem 601wl ¢ Kiaccuueckoi npouzeoonot. Ilpasas wacme ypasHenust

umeem euo T(X)g(t). Tax xax mmoxcumenu 6 npagoil uacmu ypasHeHus SGISLIOMCA HEU38eCHHbIMU,

Gopmynupyemes u ucciedyemcesi 0Opamuasn 3a0aua no onpedeieHuio 3a8UCIUe20 0m 6PeMeHU MHONCUMEI.
Hcnonvsysi npedcmasnenue peuwienus coOOmeemcmeayowel npsmMol Ha4anbHO-Kpaesol 3a0adu, peueHue
00pamuoll 3a0ayu IKGUBANEHIMHO CE0OUMCS K GONPOCY DAPEULUMOCIU HACDYICEHHbIX UHMESPATbHbIX
ypasHeHuil.

Knwouesvie cnosa: [poouas npoussoouas [epacumosa—Kanymo, npamas u obpamuas 3adauu,
VPAaBHeHUsT  CMEWAHHO20 MUnd, YpasHeHue Cyooup@ysuu, B0IHOB0e YPAGHEHUE, HASPYICEHHbIE
UHmMe2paIbHbLE YPAGHEHUSL.

INVERSE PROBLEMS OF THE DETERMINING RIGHT-HAND SIDE FOR MIXED TYPE
EQUATIONS WITH THE GERASIMOV-CAPUTO FRACTIONAL DERIVATIVE

Abstract. In this paper the forward and inverse problems of determining the right-hand side in mixed-
type equations are considered. In one part of the domain, the considered equation is the subdiffusion
equation with a fractional derivative in the sense of Gerasimov—Caputo of the order p < (0,1] and in the

other part-a wave equation with a classical derivative. The right-hand side of the equations has the form
f(x)g(t). The inverse problem of finding time-dependent factors on the right-hand side is formulated and
investigated, since the factors on both sides of the equation are unknown. Using the representation of
solution to the forward initial boundary problem, the solution of inverse problem is equivalently reduced to
the solvability of loaded integral equations.

Key words: Gerasimov-Caputo fractional derivative, forward and inverse problems, mixed-type
equations, subdiffusion equation, wave equation, loaded integral equations.
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MATHEMATICS

Kirish. So‘nggi o‘n yilliklarda kasr hosilali differensial tenglamalar nazariyasi ko‘plab fan va
texnologiya sohalaridagi keng qo‘llanilishiga ko‘ra katta mashhurlik va ahamiyat kasb etdi ( masalan, [1]).

Quyidagi  aralash  turdagi  tenglama p parametri 0<p<1 bo‘lgan  holda
to‘rtburchak D ={(x,t)] 0<x<1,—a <t < f} sohada ko‘rib chiqgiladi:
Lu = F(x,t), 1)
bu yerda
U — f,(xt), 0<t<p,
LU:{DOtU u,, O0<t<pg, F(X,t):{ L (x1) B
U, —U,, —a<t<Oo, f,(x,t), —a<t<O.
Chegaraviy shart sifatida Dirixle sharti olinadi:
u@,t)=u(L,t)=0, —a<t<pg. )
Ulash shartlari quyidagicha:
u(x,+0) =u(x,-0), limDgu(x,t) =u,(x,—0), 0<x<1. (3)
t—>+0
Boshlang‘ich shart quyidagi ko‘rinishda olinadi:
u(x,—a) =p(x), 0<x<l, (4)

bu yerda ¢(x) va F(x,t) yetarlicha silliq berilgan funksiyalar, & >0, >0 -berilgan hagiqiy sonlar.
(1)—(4) masala to ‘g ‘ri masala deb ataladi.

Quyidagicha belgilashlar kiritamiz: D, =(0,1)x(0,5), D_ =(0,1) x(—«,0).

1-ta’rif.  Agar u(x,t) e C(B) : u(x,t) e AC([0,1] %[0, A1) funksiya u(x,t) e Cf,t (D),

D u(x,t) e C(D-), u(x,t)eC*(D,), u(x,t) e C}(D-) xossalarga ega bolib, (1)-(4) ning barcha shartlarini
ganoatlantirsa, u holda bu funksiyaga (1)-(4) to‘g’ri masalaning yechimi deyiladi.
Teskari masala. Aytaylik F(x,t) quyidagi ko‘rinishga ega bo‘lsin

L(X)g (), 0<t<pg,
f,(X)¢,(t), —a<t<O.
U holda {u(xt),¢(t),4,(t)} funksiyalar juftligini toping, bu yerda u(x,t)- to‘g‘ri masalaning
yechimi, ¢ (t) € C[0, £], ¢,(t) € C[—«,0] va ular (1) tenglamani, shuningdek, (2)-(4) shartlarni va quyidagi
u(X,t)=h(t), 0<t<p u(x,t)=h(t), —a<t<O0. (6)
qo‘shimcha shartlarni qanoatlantiradi, bu yerda  f(x), f,(x)-funksiyalar yetarlicha silliq berilgan
funksiyalar, x, € (0,1) -berilgan nugta.
Turli tenglamalarning o‘ng tomonini (issiqlik manbai zichligini) aniglashga oid teskari masalalar
ko‘plab mualliflar tomonidan o‘rganilgan (masalan, [2]-[10] adabiyotlarga garang). Shulardan ayrimlarini
alohida ta’kidlab o‘tamiz. Masalan, [2] maqola mualliflari Gerasimov—Caputo hosilasini 0‘z ichiga olgan

subdiffuziya tenglamasining o‘ng tomonini aniqlashga oid teskari masalani o‘rganishgan, bu yerda elliptik
gism Laplas operatoridan iborat. Ushbu ishda tenglamaning o‘ng tomoni f(X)¢#(t) ko‘rinishida bo‘lib,

noma’lum funksiya f(x)hisoblanadi. Shunga o‘xshash teskari masala p =1holida K. Sabitov [5] va S.
Sidorov [6] tomonidan o‘rganilgan. Shuni ta’kidlash lozimki, [6] ishida klassik Fourier usuli asosida
masalalar yechilgan, elliptik gism sifatida u, +bu operatori ko‘rilgan. [6] ishida esa degeneratsiyalangan

giperbolik gismga ega aralash parabolik-giperbolik tenglama tekislikda o‘rganilgan. O.Abdullayev va
T.Yuldashevning [7] ishlarda yuklangan parabolik-giperbolik tenglama uchun kasr tartibli Riemann—
Liouville operatorlari ishtirokida, chizigli bo‘lmagan ulash sharti bilan berilgan teskari masalalar ko‘rib
chigilgan. Bunda o‘ng taraf t>0 uchun f(x)¢g(t), t<0 uchun esa f(X)¢ (t) ko‘rinishida, noma’lum

funksiya esa f(x) hisoblanadi. D. K. Durdiev [8] ishida aralash turdagi (1) tenglamaning elliptik qismi
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MATHEMATICS

Laplas operatori bo‘lgan hol uchun boshlang‘ich—chegaraviy masalaning yechimini topishga oid to‘g‘ri va
teskari masala o‘rganilgan. Shuningdek, slindrsimon sohada ushbu tenglamaning noma’lum o‘ng tomoni
aniglanadi.
Ushbu magqolada teskari masalani o‘rganishda [5] ishidagi ayrim original g‘oyalardan foydalanilgan.
To‘g’ri masala. Biz (1)-(4) masalaning yechimini quyidagi qator ko‘rinishni qidiramiz:

u(x,) = 3T, O)sin JZ x )

f,(x,t) va f,(xt) funksiyalarni {v, (x)}={sin(zkx)}, k=1,2,... sistemasi bo‘yicha Furye qatorlariga
yoyamiz. (7) ifodani (1) ga qo‘ysak, quyidagi differensial tenglamalar hosil bo‘ladi:
DT (1) + AT, (1) = f (1), t>0, (8)

T O+ AT 0 = T, (1), t<0, 4 =(7k)*, (9)
buyerda f, (t) va f, (t) mosravishda f (x,t) va f,(x,t) funksiyalarining quyidagi ko‘rinishda
f®=2[ fi(xHsinAxdx, =12,

aniglanadigan Furye koeffitsiyentlari.
(8), (9) differensial tenglamalarning yechimlari quyidagicha ifodalanadi ( [10] ga garang):

G E,a(-At") + R4 1), 0<t<}p,
akcos\/_t+b Sln\/_'H-\/_F(\/_t) —a<t<0,

bu yerda E,(z)-ikki parametrli Mittag-Leffler funksiyasi ([10], 12-betga qarang), ¢, a,, b, - ixtiyoriy
konstantalar va
t t .
R D =["E,, (A (t-Ddr,. (4.0 =] L (@)sin 4, t-7)dz.

(3) ulash shartlari ostida quyidagilarni olimiz:

T ()= (10)

flk(0+o)_\/zak
a =b, ¢ = :
” i

a, noma’lum konstantalarni topish uchun (4) nolakal shartdan foydalanamiz va quyidagicha tenglamani
hosil gilamiz:

aA,(K) =a,. (11)
Aytaylik, barcha k e N uchun

A, (K) = cos(\[A, @) + A sin([A @) = 1+ 4, sin(\[4, & +6,) =0, (12)

bo‘lsin, bu yerda k -0 da 6, = arcsin ! —0.
«/1+ A

Keyinchalik, topilgan qiymatlarni (10) ga qo‘yib, quyidagilarni hosil gilamiz:
(A © pyl(—/lkt”)+Fl(\/Z,t)jsin\/Zx, t>0, (13)

u(x,t) = Z[ (k)(cos\/_t ksinJ2t) + 1k\(/_ sm\/_thm\/_x

+§(ﬁ [\t (D)sin%, (t—r))ersin JAx <0, (14)

bu yerda
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o =@+ i (0+i)/)%in\/2a — \/%faf% (T)Sin\/Z(a+T)dT.

Aytaylik, [1 =K UK, bo‘lsin. Bu yerda [ barcha natural sonlar to‘plami, K va K, esa quyidagicha
aniqlangan to‘plamlardir:

1) Agar A, (k) =0 bo‘lsa, uholda ke K,

2) Aks holda, ya'ni agar A, (k) =0 bo‘lsa, u holda k € K.

Demak, agar barcha k lar uchun A (k)#0 bo‘lsa, unda noma'lum a, koeffitsiyentlar bir giymatli
aniglanadi va (1)-(4) masala ham yagona yechimga ega bo‘ladi.

Agar ba'zi k lar uchun A, (k)=0 bo‘lsa, u holda (11) tenglama faqatgina o‘ng tomoni nolga teng
bo‘lgandagina yechimga ega bo‘ladi: @, =0. Albatta, bu holda a, koeffitsiyentlar ixtiyoriy tanlanishi
mumkin. Demak, (1)-(4) masalaning yechimi yagona bo‘lmaydi. Shunday qilib, (1)-(4) masalaning yagona
yechimga ega bo‘lishi uchun quyidagi mezon (kriteriy)ga ega bo‘lamiz:

1-teorema. Agar (1)-(4) masalaning yechimi mavjud bo‘lsa, u holda bu yechim fagat va faqat barcha
k €[] uchun (12) shartlar bajarilsagina yagona bo‘ladi.

Endi (12) tengsizlik bajariladigan holatlarni ko‘rib chiqamiz.

1-lemma. Agar « ixtiyoriy natural son bo‘lsa, unda barcha k € N uchun shunday C; o‘zgarmas son
mavjudki, quyidagi baho o‘rinli

A, (K)[ZC, =1.

2-lemma. Agar « ixtiyoriy ratsional son bo‘lsa, unda shunday C,>0o‘zgarmas son va k, €N
nomer mavjudki, barcha k >k, uchun quyidagi baho o‘rinli:

A, (k)[=C,>0.
1-lemma va 2-lemmalarning isbotlari [10] adabiyotda keltirilgan.

3-lemma. Quyidagi ko‘rinishdagi darajasi ikki bo‘lgan irratsional algebraik sonlar « >0dan iborat
cheksiz M to‘plam mavjud:

M={a|a=Jd+p, pez, d>-p, d=235,6,78}
ular uchun quyidagi tengsizlik bajariladi
|A, (K)|=|V1+ 7k |-|sin(zka +6,) > C,, VkeN,

buyerda C, >0 a gabog‘liq o‘zgarmas son.

3-lemmaning isboti [11] adabiyotda berilgan.
(12) shart bajarilganda, topilgan yechimlar (13) va (14) qatorlarining tekis yaqinlashuvini ko‘rsatamiz.
Awvalo, t <0 holatni tekshirishdan boshlaymiz.

Agar f(x,t) va f,(x,t) funksiyalar D yopiq sohada uzluksiz bo‘lib, x bo‘yicha uch martta uzluksiz

differensiallanuvchi bo‘lsa hamda har bir te[-«,0] oraliqgda, quyidagi shartlar f,(O,t)= f (Lt) =0,

£'(0,)=f"Lt)=0, f,(0t)=f@Lt)=0, f,"(0,t)=f,"(Lt)=0 bajarilsa va ¢(x) funksiyasi [0,1] da
uzluksiz hamda to‘rt marta uzluksiz differensiallanuvchi bo‘lib, @(0)=¢(1)=0, ¢"(0)=¢" (1) =0shartlar

bajarilgan bo‘lsa, unda ushbu funksiyalarning Furye koeffitsiyentlarini bo‘laklab integrallash orqali mos
ravishda quyidagicha topish mumkin bo‘ladi:
(V)

m 1
LD 2 [ o™ (x)sin zhoxdx =2
5 (kz

(ko) ™ (ea)’
Bessel tengsizligiga binoan L,[0,1] fazoda, ¢!, fJ(t) va f)(t) koeffitsiyentlarining kvadratlaridan
tashkil topgan sonli qatorlar uchun quyidagilar o‘rinlidir:

M Pl IR, YO P (DI, =12
k=1 k=1

Shunday qilib, quyidagi baholarni olamiz:
luxDClle™ I, +CII " (%Dl +C max || £,"(x, D[, t<0, (15)

i=12.

2 tom
f.(t)=———| .~ (Xx,t)coszkxdx =—
w0 =] 17 etcosa

)"
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lux ) <Cll™ I, +C Il £ () I, +C max || £," (D) I, +C max | f"(x0ll,, t=0. (16)

Shunday qilib, (13) va (14) qatorlar Veyershtrass mezoniga ko‘ra mos ravishda D, va D_ sohalarda

absolyut va tekis yaqinlashuvchi bo‘ladi.
Endi (13) va (14) qatorlardan x o‘zgaruvchiga nisbatan ikkinchi tartibli hosilalarni tekshiramiz.
Yugqoridagiga o‘xshash hisob-kitoblarni takrorlab, quyidagi baholarni olamiz:

U, (XD ECHP™ [, +Cll " ()0l +C max || £," (x. 1)l <0, (17)
U, () EClle™ I, +C I " () 1) ]I, +C max || £," (x. 1), +Cmax |l f,"(x )l t>0. (18)

Agar ") (x), " (xt), f," (x,t) € L,[0,1] bo‘lsa, u holda u_(x,t) gatori istalgan [¢, 5], O<e<s<f
oraligda tekis yaqginlashadi va, demak, bu gatorning har bir hadi (0, #) oraligda uzluksizdir. Shunday qilib,
(17) va (18) gatorlar D, =C((0,2)x (0, 8)), D_=C((0,2) x (—er,0)) sohalarida absolyut va tekis yaqginlashadi.
Shunda, (1) tenglama asosida, quyidagiga ega bo‘lamiz: D/u(x,t)eC(D,), u,(x,t)eC(D.).

(3) ulash shartini ta'minlash uchun Du(x,t)eC(D,), u(x,t)eC}(D_) funksiyalarning uzluksizligini
ko‘rsatish zarur. [13, 98, 231-bet] dagi 2.23-lemma va 4.9-misoldan foydalanib, quyidagi bahoni olamiz:

DAU( B Cllp™ ll, +CII " (x D)l +C max || £," (), +C max | 1" (x Bl t=0. (19)

u,(x,t) ifodasi uchun esa quyidagi bahoni olamiz:
lu (D Clle"™ I, +C Il " (x D [l, +C max || £,"(x 1) |, t=<O0. (20)

Shunday qilib, quyidagi lemmalar isbotlandi:

4-lemma. Agar 1-lemma yoki 3-lemmaning shartlari bajarilsa, unda barcha k e[J uchun (15)-(20)
baholar bajariladi.

5-lemma. Agar 2-lemmaning shartlari bajarilsa, unda barcha k >k, uchun (15)-(20) baholar
bajariladi.

Natijada, quyidagi teorema isbotlandi

2-teorema. Aytaylik quyidagi shartlar bajarilsin

f.(x,t)eC(D,)nC¥(D,), f,(0,t)=f,(Lt)=0, f,"(0,)=f(Lt)=0, 0<t<p,
f,(x,)eC(D.)nC(D.), f,(0t)="f,@Lt)=0, f,"(0,t)=1f,"(Lt)=0, —a<t<0,

@(x) €C*[0,1], ¢(0) = (1) =¢"(0) =¢"(1) =0,
va 1-lemma yoki 3-lemma shartlari bajarilsa, unda (1)-(4) masalaning yagona yechimi mavjud bo‘ladi va bu
yechim (7) qator ko‘rinishida ifodalanadi.

Endi, 2-lemma holida quyidagi natija o‘rinli bo‘ladi:

3-teorema. Agar ¢(x) va f(xt), f,(xt) funksiyalar 2-teoremaning shartlarini ganoatlantirsa, va
bundan tashqgari k € K bo‘lsa hamda o musbat ratsional son bo‘lsa, u holda agar K, to‘plam bo‘sh bo‘lsa,
unda (1)-(4) masalaning yagona yechimi mavjud bo‘ladi va bu yechim (7) qator ko‘rinishida ifodalanadi.
Agar K, bo‘sh bo‘lmasa, unda to‘g‘ri masalaning yechimi mavjud bo‘lishi uchun zarur va yetarli shart
quyidagicha bo‘ladi:
f, (0+0)sin 7k

7K ’

1 ¢ .
O, :E_J; f, (r)sm;rk(a+r)dr— k e K,.

Bu holda (1)-(4) masalaning yechimi mavjud bo‘ladi, lekin yagona bo‘lmaydi:
u(xt)=> T OsinJix+ Y aE, (-4t )sin 4 x, t>0,
k=1 keK,

U0 =T, OsinZ x+ 3 a, (€osJE t A sinZ DsinZ %, <0,

keKq

bu yerda a,, k € K,- ixtiyoriy hagiqgiy sonlar.
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Teskari masalani tatbiq gilish. Teskari masalaning formal yechimini topish uchun, (1)-(4) to‘g‘ri
masalaning yechimidan foydalanamiz. Bu yechim quyidagi gator orgali berilgan:

u(x,t) =D T OV (x) = D T (t)sin[4x, (21)
k=1 k=1
bu yerda (1) tenglamaning o‘ng tomoni (5) ko‘rinishida bo‘lganligi sababli T, (t) quyidagicha:

3 g B A I (t-7)"'E, (4 -0))(@dr, t>0,
TM=1 5 (k)(cos\/_t \/_sm\/_t) 1k¢1((3%in\/2t
+ﬁ!¢z(f)sinﬁ(t—r)df, t<0,

LaOsinha
@, =@+ @, (r)sin A (a+7)dz.
o i I VA

(21) yechimga (6) va (7) qo‘shimcha shartlarini qo‘llasak, quyidagi yuklangan hadli integral tenglamalar
sistemasini hosil gilamiz:

[a@K. .0z~ [4,(0K,(z.d7 = h (1) - 40)S,() - S, (1) = b ©), (22)

—[4,(D)K, (z,0)d7 = [ 4, (1)K, (7,)d7 = h, (t) = 4, (0)S4 (1) — S5 (1) — 4, (0)Se () = (1), (23)

bu yerda
Ki(z,t) = Zflk (t-7) Ep,p(_/’ik t-2)" )V (%), Ky(z,t)= z \/_sm \/Z(t —7)V, (%)),

@, £ sinJAaE, (-4 t") = E, (A1)
S,(t) = kZ NN Vi (%), S,(1)= ; A K Vi (%),

< f
K,(z,1) :kZ:: st\l/n_\/A_Ez)Jrr)( s\/Zt—\/Zsin\/Zt)vk(xo),
- gok(cos\/Zt—\/Zsin\/Zt)v )
2, A (%),
0 f E P
()= kZ:l: sm\/_\/(ﬁ;rr()k)pl( At )k(xo),

Sa(t) = Zflks\l/—\/_t v, (%), Ss(t) = Z\;ﬂ\/(:)a( \/_t \/_sm\/_t)v (%)

(22) tenglamaga t bo‘yicha p tartibli differensial operator D/ qo‘llaymiz va (23) tenglamani t bo‘yicha
ikki marta differensiallaymiz, natijada quyidagini hosil gilamiz

Ss(t) =

A0 1,06) - [A (9K, (s.)ds - [4,(s)D7K, (s,1)ds = D¢h, (1), (24)
5,O1,06) - j@()““”d —J¢2< ) TKlED g . (25)
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Agar t =0 deb olsak, (24) va (25) dan quyidagilarni olamiz:

AO100)+ [4EDIK,(5:0]_ 6= DI (R0~ (0)5,0)-5,0) (26)

0*K (T t)

,(0) 1, (%) - _[¢2() o5 dr = hy (0) - 4,(0)54(0) — 5:.(0) ~ 4(0)Ss (0).

(26) ga ko‘ra quyidagiga egamiz
#(0)=(f,06) + Dfsl(O))1(Df(h1<0)—sz(0>)— [ 4. Dfﬁl(r,t)\t=o,drj,

agar f,(x,)+D/S,(0) =0 shart bajarilsa, u holda ¢ (0) giymati yuqoridagi formula orgali aniglanadi va bu
natijani (25) dagi ifodaning o‘ng tomoniga qo‘yamiz. Shuningdek, f,(x,) =0 sharti bajarilsa, u holda (25)
tenglamadan quyidagi integral tenglama kelib chigadi:

0
#,(0) -2 [ 4,(5)K (z,)dt = v (1), (27)
bu yerda yadroning ifodasi quyidagicha aniglanadi:

oK) (S4'(0) +Se (0)) D7 Izl(r,t)‘tio

2 5 =, —a <7<t
K(r.0) = at f,(%,) + DS, (0)
0Ky (1), F°Ky(r1) (S4 (0)+Ss (0)) DK, (z, t)‘ 0
o P S RN R
__1 Vo= ® (S (0)+55 (0)D7 (h,(0)-5,(0) 5,0
f, (%)’ f,(%) £,)( £,(6) + D7S,(0)) f,(x)

Shunday qilib, (27) integral tenglama yadro va o‘ng tomonida uzluksiz funksiyalar mavjud bo‘lgan
ikkinchi turdagi Fredgolm integral tenglamasi bo‘lib, unga Fredgolm nazariyasini qo‘llash mumkin [13].

Agar (27) formulaga muvofiq ¢,(t) funksiyasi aniglansa, u holda (24) tenglama orqali ¢, (t)
funksiyasini topish mumkin bo‘ladi. Bu yerda ¢ (t) funksiyasi uzluksiz yadroga va uzluksiz o‘ng tomonga
ega bo‘lgan ikkinchi turdagi Volterra integral tenglamaning yechimi sifatida qaraladi. Bunda f (x,)=0
shart va quyidagi shart bajarilgan bo‘lishi talab gilinadi:

- sin A, a 2, f, cos\A a
f(x)+D¢S,(0) =) f, 1—\/2 \/Z (%)= Z LV — V(%) #0. (28)
P} A, (k) o Ak)

Umuman olganda, (28) shart har doim bajarilishini darhol aytib bo‘lmaydi. Shu sababli, agar chap
tomondagi birinchi had nolga teng emasligi ma’lum bo‘lsa, u holda ifoda nolga teng emasligini isbotlash
uchun ikkinchi hadning nolga teng emasligini ko‘rsatishning o°zi kifoya giladi. Aynigsa, ¢ €] bo‘lsa, (28)
shart har doim bajariladi.

Shunday qilib, yuqorida keltirilgan mulohazalarga asoslanib, teskari masala uchun quyidagi teoremaga
kelamiz.
4-teorema. Faraz gilaylik

D/h(t) eC[O, 5], hy(t) ECZ[—a,O], f.(6) =0, f,(%)#0,
bo‘lsin. Aytaylik, 1-lemma yoki 3-lemmaning shartlari bajarilsin, hamda f,(x), f,(x) va ¢(x) funksiyalari
2-teorema shartlarini ganoatlantirsin va [5] ishidagi 6-teoremaning 1) yoki 2) farazlaridan biri bajarilsin. U
holda, agar ¢ (0) =0 yoki ¢,(0) =0 bo‘lsa, (24) va (25) integral tenglamalar sistemasi yagona yechimga ega
bo‘ladi, ya'ni ¢,(t) eC[-«,0] va ¢(t)eC[O,4]. Shundan so‘ng, u(x,t) funksiyasini (21) formuladan
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topish mumkin. Endi f (x,) =0 va f,(X,) =0 shartlari teskari masalaning yagona yechimga ega bo‘lishi

uchun muhimligini ko‘rsatamiz. Darhaqiqat, f,(x)= f,(x)=sin \/Z X, ko‘rinishdagi funksiyalar mavjud, bu
yerda m - ixtiyoriy natural son, x, esa shunday tanlanganki, f,(x,) = f,(x,) =sin \/Zxo =0.

Shunda, f,(x)= f,(x)=sin \/ZX bo‘lganda va ixtiyoriy ¢ (t) €C[0,/5], ¢,(t)eC[-«,0] uchun
h (t) =0, h,(t) =0 hollarda teskari masalaning quyidagi nol bo‘Imagan yechimi mavjud:

Uy, (%,1) = Ty, (D)siN 2, X, (29)
bu yerda
(S ff (t-2)""E, (-2, (t- 7)) (5)dz, >0,
T () = %(cos@t_ Jsin 1) + f1m¢1(<3z_:w@t
+\;;imi¢z(r)sinﬁ(t—r)df, t<0,
va

o, =@ + flm‘é(o\)/j_:ﬂa - f;: j.¢2(r)sin\/Z(a+r)dr.

—a
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UOK 51
SONLAR KETMA-KETLIGI LIMITIGA DOIR AYRIM OLIMPIADA MASALALARI
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Toxirjonova Shoxsanam Dilmurod gizi,
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Annotatsiya. Ushbu magolada matematika fani bo ‘yicha oliy ta’lim muassasalari talabalari o ‘rtasida
o ‘tkaziladigan xalgaro va respublika fan olimpiadalarida ko ‘p uchraydigan sonlar ketma-ketligi va ularning
limitiga oid masalalar ko ‘rib chigiladi. Sonlar ketma-ketligi va uning limiti tushunchasi matematik
analizning muhim tushunchalaridan biri  bo‘lib, matematika yo‘nalishi talabalariga dastlabki
bosgichlardanog chuqur o ‘rgatiladi. Limit tushunchasining mohiyati, ketma-ketliklarning xossalari, ularning
tahlil usullari va turli yechim strategiyalari misollar asosida yoritiladi. Magola orgali talabalarning
mantiqiy fikrlashi va matematik tahlil qilish ko ‘nikmalarini rivojlantirish ko ‘zda tutilgan. Magqola
matematika fani bo ‘yicha chuqur bilimga ega bo ‘lishni istagan talabalar, o ‘qituvchilar va olimpiada
ishtirokchilari uchun foydali manba bo ‘lib xizmat giladi.

Kalit so‘zlar: ketma-ketlik limiti, fundamental ketma-ketlik, Shtols-Chezaro teoremasi, Lopital
teoremasi, Stirling formulasi.

SOME OLYMPIAD PROBLEMS ON THE LIMIT OF NUMBER SEQUENCES

Abstract. This article examines problems related to number sequences and their limits, which are
frequently encountered in international and republican subject olympiads among students of higher
educational institutions in mathematics. The concept of a number sequence and its limit is one of the
important concepts in mathematical analysis and is taught to students of mathematics from the initial stages.
The essence of the concept of a limit, the properties of sequences, their analysis methods, and various
solution strategies are illustrated with examples. The article aims to develop students' logical thinking and
mathematical analysis skills. The article serves as a useful resource for students, teachers, and olympiad
participants who wish to gain a deeper understanding of mathematics.

Keywords: Limit of a sequence, fundamental sequence, Stolz-Cesaro theorem, L'Hopital's theorem,
Stirling's formula.

HEKOTOPBIE OJIUMIIUA THBIE 3ATAYH HA ITPEJIEJI YACJOBBIX
MOCJIEJOBATEJIBHOCTEM

Aunomauus. B oOaunoil cmambe paccmMampueaiomcs 3a0aui, CeA3aHHble ¢ YUCIO08bIMU
NOCIe008AMENbHOCHAMU U UX Npedelamu, KOMOopble YACmo 6CMPeyaromecs HA MeHCOYHAPOOHLIX U
PECnYOIUKAHCKUX NPEOMEMHbIX ONUMRUAOAX 1O MameMamuxe cpedu CMYyOeHmOo8 GblCUUX YHeOHbIX
3a6edenuil. [lonsimue 4uci060l nocie008amenbHOCIU U ee NPeoeia sGIAEHCs OOHUM U3 8ANCHBIX NOHAMUL
MAmMeMamuiecko2o aHAIU3a U nPenodaemcst Cmyo0enmam MamemMamuieckux CneyudibHoOCmell ¢ Ha4aIbHbIX
amanos. CywHOCmMb NOHAMUA npedend, CE0UCmea NOCAe008AMETbHOCME, Memoobl UX aHalu3a u
PpasnuyHble cmpamecuu peuieHus oceewjaromes Ha npumepax. Cmamvsa Hanpasiena HaA passumue y
CMYOEHMO8 102UYECKO20 MbIUAEHUSL U HABLIKOG MAMEMAMUYECKO20 AHANU3A. J{AHHbIT MAMEPUATL CLYICUM
NOJIe3HLIM UCTOYHUKOM OJIs1 CIYOEHMOo8s, npenooasameell U Y4aCmHUKo8 OIUMNUAO, HCeNarouux yenyoums
CB0U 3HAHUS 8 0OIACMU MAMEMAMUKU.

Knwuesvie cnosa: [lpeden nocredosamenvrocmu, yHOAMEHMATbHAS HOCIEO08AMENbHOCHID,
meopema [lImonvya-Yeszapo, npasuro Jlonumans, popmyna Cmupaunea.

Kirish. Matematikaning asosiy bo‘limlaridan biri bo‘lgan analizda sonlar ketma-ketligi va ularning
limitlari muhim tushunchalardan hisoblanadi. Matematika yo‘nalishi talabalari o‘rtasida o‘tkaziladigan
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xalqaro va respublika fan olimpiadalari matematikasida esa bu tushunchalar nafaqat to‘g‘ridan-to‘g‘ri, balki
bilvosita, boshqa bo‘limlar bilan integratsiyalashgan holatda uchraydi. Shu boisdan, sonlar ketma-ketligining
limitiga oid masalalarni to‘g‘ri tahlil qilish va samarali yechish strategiyalarini o‘zlashtirish muhim
ahamiyatga ega.

Dastlab asosiy tushunchalarning ta’riflarini keltirib olamiz.

Bizga biror

X X0 X5, K, XK (1)

1 M

X, .

n
ketma—ketlik hamda a € R son berilgan bo’lIsin.
1-ta'rif. Agar V& >0 olinganida ham natural son n, € N mavjud bo’lsaki, n >n, tengsizlikni
ganoatlantiruvchi barcha natural sonlar uchun
X, —d <& (2)
tengsizlik bajarilsa, a son X, ketma—ketlikning limiti deb ataladi.
2—ta’rif. Agar Ve >0 olinganda ham shunday n, € N son mavjut bo’lsaki, barcha n>n, va
barcha m>n, lar uchun
X, = X| <& (3)
tengsizlik bajarilsa, X, fundamental (Koshi ketma-ketligi) ketma—ketlik deb ataladi.

Asosiy gism. Ushbu Shtols-Chezaro teoremasi limitga doir olimpiada masalalarini yechishda ko‘p
qo ‘llaniladi. Undan foydalanish talabaning mahoratiga bog ‘liq.
1-teorema (Shtols-Chezaro teoremasi). Agar {a,] va {b,} ketma-ketliklar quyidagi shartlarni

ganoatlantirsa
1. {b,} ketma-ketlik monoton va uning limiti cheksiz

. Cp+1— 0y
2. lim2—"=1L;
n—+oa bpyp—bn

u holda

Endi xalgaro va respublika fan olimpiadalarida ko‘p uchraydigan sonlar ketma-ketligi va ularning
limitiga oid masalalar va ularning yechimlaridan namunalar keltiramiz:

1-misol. Hisoblang:

lim |sin{myn®+n+ 1)]

m—roa

Yechim: |sin x| funksiyasi davri 7 ga teng bo’lgan davriy funksiya. Shuning uchun
lim |sin(myn?+n+ 1)| = lim |sin{myn? +n+ 1 —n)|

n—oa

m—roa

bo‘ladi. Lekin

L o on*+n+1-n* 1
lim{(vn*+n+1-—n)= lim ———— ==
n—e n=ey\n*+n+l4+n 2

Bundan limitning |sin ﬂE| gaya’ni | ga teng ekanligi kelib chigadi, ya’ni

lim |sin{myn=+n+ 1) = 1.

—oa

2-misol. Aytaylik @ va b sonlari @ - 2™ + b barcha natural sonlarda to’la kvadrat bo’ladigan butun
sonlar bo’lsin. @ = 0 ekanini ishotlang.

Yechim: Faraz qgilaylik a = 0 bo’lsin. Demak @ = 0 yoki ifoda oxiri manfiy bo’lib qoladi. Aytaylik

xp,=Va-2"+b

bo’lsin. U holda

,}Eﬂ{zx” - x:-z+2} = J}i_l;fi{:\-'fﬂ S22 4 4p — \-'fl.‘]‘, L2 4 b) =
3b
= lim =0
n* \a-2"" +4b +a 2"+ b
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Bu butun sonlardan iborat ketma-ketlikdir, shuning uchun shunday bir N soni mavjudki, har bir
n = Nuchun 2x,, = x,:-tenglik bajariladi. Lekin 2x,, = x,,4+- tengligi b = 0 bo’lishiga ekvivalent. Shunda
@ va 2a bir vaqtning o’zida kvadrat sonlar bo’ladi. Bu esa mumkin emas. Demak @ = 0 bo’lishi kerak ekan.

(Polish Team Selection Test for the International Mathematical Olimpiad)
3-misol. Ishotlang:
1

- n ; 1
lim n~ ¥ ldy = —,
m—oa o 2

Yechim: Bizga ma’limki,

lim x*=1

=0t

Buning isboti Lopital teoremasi orqali bo’ladi:

lim Inx

. . 1 lim Inx  yoo+ 1 lim (—z)
lim x* = lim e* "% = gx=o* =e x = gx=ot =1
x—=0t =0t
Masalaga gaytsak, £ = 0 uchun, shunday & = 0 tanlash mumkinki, shunday 0 <X x = & uchun,
|x*—1| <&

1 .
n= 3 uchun bizda bor:

1 1
- n_ . - n .
|n2 j (x**1 — x)dx| =n? f |x** — x|dx =
0 0

1 1
o | n ; . | £
=n?| x|x*!—x|dx<en®| xdx=-
0 0 2
1
L .
lim f (x**1 —x)dx =0
n—oa o
1 1
I . - [ 1
lim n* f x*tldx = lim n® J xdx =—.
f—+oa o n—*oo o 2

4-misol. Aytaylik {a, ] quyidagi rekurent munosabat bilan aniglanga hagigiy sonlar ketma-ketligi
bo’lsin:

vn = 1 lar uchun a,,, =+a3 +a, —1.

U holda a, & (—2,1) ekanligini isbotlang.

Yechim: Avvalo, kvadrat ildiz ostidagi ifodani tekshiramiz. Uning nolga teng bo’ladigan nuqtalari bu:

—-1+4/5

2

Shunday qilib, barcha i = 2 uchun a,, = 0 bo’ladi, chunki u butun sonning kvadrat ildizi. Bu shartga

ko’ra barcha n = 2 uchun

V5 —1+4/5

, T=

-1
p =

b | 1+
b [ 14

kabi belgilash kiritamiz.
Teskarisidan faraz gilaylik, a; € (—2,1). Bunda

ot ra—1=(a+d) ~2<(@) 2o
G =a; 70y =@ 1 =\3 i
shunday qilib a, € [r, 1). U holda:
az,, =ai+a,—1<al<l,
bunda

a, €lr1)vaa,s < an.
Bundan esa ketma-ketlikning chegaralangan hamda qat’iy kamayuvchi ekanligi kelib chiqadi. Demak,
u limitga ega, deylik bu limit L bo’Isin. Bu limit [r, 1) oraliqda joylashgan bo’lishi kerak.
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Rekurent tenglamadan:

L=yI*+L-1=L1=1

Ammo bu yechim oraliqgqa mos kelmaydi. Demak, farazimiz noto’g’ri ekan.

Bundan a, &€ (—2,1) ekanligi kelib chigadi.

(Bulgarian Mathematical Olimpiad, 2002)

5-misol. Aytaylik ag,by,cg haqiqiy sonlar bo’lsin. (a,),.(b, ). (c,), ketma-ketliklar quyidagi

rekurent munosabatlar bilan aniglangan bo’lsin:
_ Gy + by, _ by + ¢y Gy + ¢y
L 2 L ntl — 2 e

n =0

Ketma-ketliklar yaginlashuvchi ekanligini isbotlang va ularning limitini toping.

Yechim: Uchta (x, ¥, z) uchun quyidagicha ta’riflaymiz:

ﬂ{xj }"Jz} = max {lx - }"ll |.'X-' - ZlJ |} - Zl::l

Aytaylik Alag, by, cg) = & bo’lsin. Rekurent munosabatdan bizda quyidagi tenglik mavjud:

. 1
ﬂ{.ﬂ'u+1ib:lz+11 IC:lz+1j:| = _-ﬂ{.ﬂ'w bwcu , N2 0

2
Induksiya farazidan
. 1
Ma,, b, c, =§G'
Shuningdek,
. 1
1113.K{_|ﬂ,1+1 —y |J |bu+1 - bu |J |C:lz+1 - C:zl} = Eﬂ{.aw bwcu .
. 1
|ﬂ;q+1 —y |J |bu+1 - bu |, |C:lz+1 — Cq | barchasi = Jn+1 .
Demak,

nx=mz=1, |"-1;'z - II-Zmli |bn - bm |, |'5;-z - le
quyidagidan kichik bo’ladi:

o

1 1.6
{_2?4' om+l + "'+F}D < 2?
Bu ketma-ketliklar Koshi ketma-ketliklari ekanini isbotlaydi, shuning uchun ular yaginlashuvchi.
Chunkin = e da (&,,,b,,c,,) = 0. Uchala ketma-ketlik ham bir xil L limitga intiladi.

Oxirida har ganday n uchun

apt+b, tec,=ap+ bg+cy
tenglik o’rinli bo’lgani sababli, shunday xulosa qilamizki:
Qp + bc. + Co
—s
6-misol. Quyidagi ko’rinishdagi ko’phad berilgan bo’lIsin:
Plx) =ax™+a,_1x™ 1 +-+ay a=0 i=01,..,m.
A va G, esa P(1),P(2),...,P(n) sonlarining mos ravishda o’rta arifmetik va o’rta geometrik giymati

bo’lsin. U holda isbotlang:
. Ai‘! _ E:In
:-}1—1&?” T m+1
Yechim: Aytaylik, barcha x = 1,2, ...,n uchun P{x) = 0 bo’lsin. Bu holatda o’rta geometrik to’liq
aniglangan bo’ladi. Biz ikki xil ketma-ketlikni alohida tahlil gilamiz. Quyidagicha belgilash kiritamiz,
Spx=14+2¥4+3% 4+ ..+ nk,

Chunki

ﬂ-D+b|}+C|}=3L = L=

lim Sntlk ~ Suk - lim (n+ 1)¥ _ 1
n—+oo {:’.l‘l + .1.}?{_"1—’.!‘1;’{_"1 n—+o0 Ci‘+1‘11k+ C§+1le_1+"'+ 1 E+1

Shtols-Chezaro teoremasiga ko’ra
lim —Su’k = —l
n—mn*tl k41
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1 = P{l} + P{231+ - + P{Tl} = a’;l]"l 5::;:'” + a;n—15?!;:_1 + "'+ ﬂ-l}

lim A = m
n—=n™ m+1
Endi o’rtacha geometrikni ko‘rib chiqamiz. Shtols-Chezaro teoremasini quyidagi ketma-ketliklarga
qo’llaymiz:
P(1) P(2) P(n)
m +In om + - +1In o
vaw, =n, n = 1. U holda

u, =In

lim n _ lim In m__ lim In P(n) =Ina
n—oa L:Ii'! n—oa {-}1 !} i'ﬂ."rﬂ n—+oa n m ™
Demak,

— T
A, [Vn! 1
lim—|——| = :
n—o (7, \ T m+1

Endi Stirling formulasini eslatib o’tamiz:
n! & n"e""2mn,
Yoki quyidagicha mantigan yondashish mumkin:
Aytaylik,
n!

urzzﬂj'

Agar Shtols-Chezaro teoremasini In u,, ga qo’llaymiz va v,, = n deymiz.
Agar
Unt1 L
u?!

bo’lsa, u holda '{,"u_” — L, ya’ni o’sha limitga intiladi. Chunki:
lim Un+1 = lim e )n = i
n—m U, n—ea v 41 e
Shundan,
Vn!l 1

e

lim — =
n—oa 11

Demak,

A E?J"I

lim — =

n-mfr, m+1

to’g’ri ekan.

(Gazeta Matematika (Mathematics Gazette, Bucharest), 1937)

Xulosa. Sonlar ketma-ketligi va ularning limitlariga doir masalalar matematika fani bo‘yicha Oliy
ta’lim muassasalari talabalari o‘rtasida o‘tkaziladigan xalqaro va respublika fan olimpiadalarida ko‘p
uchraydigan va chuqur tahlilni talab qgiluvchi yo‘nalishlaridan biridir. Bunday masalalar orqali talabalar
fagatgina texnik yechimlar emas, balki mantigiy fikrlash, umumlashtirish, va noaniglikni aniglik bilan
ifodalash ko‘nikmalarini rivojlantiradi. Muvaffaqiyatli tayyorlanish uchun nazariy bilimlar bilan bir qatorda,
ko‘plab amaliy mashqlar va turli darajadagi masalalarni yechish tavsiya etiladi.
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Abstract. This work investigates the Cauchy problem for a fifth-order modified Korteweg-de Vries
equation with time-dependent coefficients and an additional term in the class of rapidly decreasing
functions. We examine the evolution of scattering data for the associated non-self-adjoint Dirac operator
emerging during integration of the fifth-order modified Korteweg-de Vries equation. Particular focus is
given to the well-posedness of the Cauchy problem for this equation under rapidly decaying initial
conditions. An efficient solution algorithm is developed using the inverse scattering transform method,
specifically adapted for this nonlinear model. The theoretical results are demonstrated through a concrete
example, contributing to integrable systems theory and expanding the class of solvable nonlinear equations
with variable coefficients.

Keywords: fifth-order modified Korteweg-de Vries equation, Dirac operator, Jost solutions, scattering
data, Gelfand-Levitan-Marchenko integral equation, solitons, evolution of scattering data, Cauchy problem.

HMHTEI'PUPOBAHUE HECTAIMOHAPHOI'O PACHIMPEHHOI'O
MOJNPULIUPOBAHHOI'O YPABHEHUSA KOPTEBEI'A-JIE ®PU3A IIATOI'O ITOPAAKA B
KJIACCE BBICTPO YEBIBAIOIINX ®YHKIIAM

Annomauyus. B oaunnoti pabome uzyuaemcs 3adaua Kowwu ona mooupuyuposannozo ypaereuus
Kopmegeza-oe @puza namozo nopaoka ¢ 3a8Uciyumu om epemenu Kodpguyuenmamu u 0ONOIHUMEIbHbIM
unenom 6 Kiacce Ovicmpo yowisarowux @yuxkyui. HMccreoyemcs 360m0yus OAHHBIX paccesHus 07
CBA3AHHO20 HEeCaAMOCONPSNCEHHO20 onepamopa [lupaka, 603HUKAWe20 Npu UHMeZPUPOBaAHUU OAHHOO
ypaenenus. Ocoboe 6HUMAaHUe YOeneHO KOppeKmHocmu nocmanosku 3adauu Koww 6 cnyuae Ovicmpo
yovisalowux Havanbuwlx ycrosull. Paspaboman sgghexmusnulii aneopumm pewienus na OCHO8e Memood
0Opamuoll  3a0auu  paccesiHus, A0ANMUPOBAHHLIL OISl PACCMAMPUBACMOU  HETUHEUHOU  MOOEU.
Teopemuueckue pe3yibmamvl APOULTIOCMPUPOBAHbL  KOHKDEMHbIM — NPUMEPOM, YMO  Cnocobcmeyem
PAa36UMUI0 meopuu UHMezpuUpyemvlx cucmem U pacuiuperuro Kiacca paspeuumbix HeauHelnblxX yPagHeHull ¢
nepemeHHbIMU KO duyueHmamu.

Knrwouesvie cnosa: moouguyuposantnoe ypasuenue Kopmeseza-oe @pusa namozo nopsoxa, onepamop
Jlupaka, pewenus Hocma, dannvie paccesinus, unmezpanvroe ypasnenue I'envgpanoa-Jlesumana-Mapuenko,
COMUMOHDL, I80I0YUSA OAHHBIX paccesanus, 3a0aqa Koww.

NOSTATSION KENGAYIRILGAN BESHINCHI TARTIBLI O‘ZGARTILGAN
KORTEWEG-DE VRIES TENGLAMAsining TEZ KAMAYTIRGAN FUNKSIYALAR SINFIDA
INTEGRA

Annotatsiya. Ushbu ishda vaqtga bog ‘lig koeffitsiyentlar va qo ‘shimcha hadga ega beshinchi tartibli
modifitsirlangan Korteveg-de Friz tenglamasi uchun Koshi masalasi tez kamayuvchi funksiyalar sinfida
o ‘rganiladi. Tenglamani integrallash jarayonida paydo bo ‘ladigan o ‘z-o ziga qo‘shma bo ‘Imagan Dirak
operatori uchun sochilish nazariyasi berilganlarining evolyutsiyasi tadqgiq etiladi. Tez kamayuvchi
boshlang ‘ich shartlar ostida Koshi masalasining to ‘g ri qo ‘yilganligiga alohida e’tibor berilgan. Sochilish
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nazariyasining teskari masalalari usuliga asoslangan va ushbu model uchun moslashtirilgan samarali
yechish algoritmi ishlab chigilgan. Nazariy natijalar aniq misol bilan tasdiglanib, bu integrallanadigan
sistemalar nazariyasi va o ‘zgaruvchan koeffitsiventli yechiladigan nochizigli tenglamalar sinfini
kengaytirishga hissa qo ‘shadi.

Kalit so“zlar: beshinchi tartibli modifitsirlangan Korteveg-de Friz tenglamasi, Dirak operatori, Yost
yechimlari, sochilish nazariyasiningt berilganlari, Gelfand-Levitan-Marchenko integral tenglamasi,
solitonlar, sochilish nazariyasi berilganlarining evolyutsiyasi, Koshi masalasi.

Introduction. Nonlinear evolution equations, which occupy a central role in the theory of partial
differential equations, serve as the analytical backbone for describing the dynamics of multi-component
physical systems. In these systems, nonlinear interactions are paramount, and the explicit time-dependence
of the equations enables the modeling of spontaneous emergence of ordered structures during evolution.
These equations are extensively used to study phenomena where self-organization, soliton formation,
turbulence, and other nonlinear effects are decisive — greatly surpassing the relevance of linear models.
Among the most studied examples are the Korteweg-de Vries (KdV) equation [3], which characterizes
shallow water wave propagation; the modified Korteweg-de Vries (mKdV) equation [14], pertinent to two-
layer media; the sine-Gordon equation [1], which models topological defects; along with their numerous
variants [7, 11] that account for additional physical factors.

Equations of the mKdV type, enriched by the inclusion of additional terms, are extensively employed
to analyze a wide range of physical phenomena. For instance, in [6] these equations are used to model
boundary waves in two-layer fluids with variable depth, where the inhomogeneity of the medium
significantly affects the dispersive characteristics. In plasma physics, as demonstrated in [4], the mKdV
equation captures the dynamics of Alfvén waves in regimes where particle collision frequencies are
negligible-a condition typical of high-temperature, rarefied plasmas. Another example is found in the study
of ion-acoustic solitons in homogeneous plasma [10], where the equation helps to identify the stability
conditions of these quasi-particle excitations. Moreover, mKdV equations are applied in optics, such as in
the analysis of ultrashort light pulse propagation in fiber systems where nonlinear self-focusing effects play a
crucial role [5]. In the field of biomechanics, they serve to model pulse waves in elastic arterial walls
subjected to deformations caused by blood flow [13], thereby offering new avenues for the diagnosis of
cardiovascular diseases.

In many cases, mathematical models are augmented with higher-order nonlinear terms that capture
advanced self-interaction effects, as well as dissipative components responsible for energy loss. As
demonstrated in [8, 9], these modifications enable a more precise representation of complex wave interaction
scenarios in non-conservative systems. For instance, when modeling ultrashort laser pulse propagation,
incorporating fifth-order nonlinearity and dissipation proves essential for simulating the formation of stable
light structures, while in hydrodynamics, it facilitates the description of soliton attenuation in viscous media.
Such extended equations act as a crucial bridge between theoretical research and practical applications,
ensuring that mathematical predictions closely match experimental observations.

In the context of investigating small-amplitude surface waves in channels with gradually varying
geometrical parameters and nonzero vorticity, the study in [12] examines a generalized fifth-order mKdV
equation of the form

v+ 30Ul +1008 + 40 +10v8uy, + g, +h(t)u =0,

A significant result of this study is the demonstration of the integrability of the equation in the sense of
the Painlevé condition, as well as the construction of a family of multisoliton solutions using a modified
version of the Hirota method [12].

Formulation of the problem. This study examines a fifth-order extended mKdV equation with time-
dependent coefficients and an additional nonlinear term. Specifically, the following equation is analyzed:

U+ ) (6Lluy + L ) +get) (308 +1008 + 40uin, +108wy, + Uy )+ Aty =0 D)

where pt), g(t), and (t) are continuously differentiable prescribed functions.

Equation (1) is investigated under the initial condition

x,0) = uy(x) )

where the function wty(X) (o < x <o) satisfies the following criteria:
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1 (e < —Z—, 3)
for positive constants £ >0, £ >0,and c>0.
d
X —tg(X)
2. The Dirac-type operator L(0)=i possesses exactly N simple eigenvalues
—w(x) -

dx
¢;(0),¢,(0),...,cy (0) in the upper half-plane and lacks spectral singularities.

The solution w¢x,t) is assumed to exhibit sufficient smoothness and sufficiently rapid decay as
X — oo, quantified by the condition:

Ij:GZS\x\ (25: o ugx, t) J dx < o0, @

= ox*
The central aim of this work is to derive explicit representations for the solution u(x,t) of the problem

(2)-(4) using the inverse scattering transform (IST) framework applied to the time-dependent Dirac operator
d

—  —ukxt)
Liy=i] X |
_M_ex’t) _
dx

i.
Consider the Dirac system of equations:
{ Vi +-ic Vl_: us(X)V,, (5)
Vo —ie Vv, = —ug(X)V;,
with the potential ug(X) satisfying condition (3).
System (27) admits Jost solutions with the following asymptotic behavior:

1) 0) .
O(x,c): (OJe fex Y(x,c): (Je“

0 , Imc =0, x— —o0; L , Imec =0, x—>ow. (6)
D(x,c): [_Je‘” P(x,c): (Oje“

For real ¢, the pairs {®,®} and {¥,¥} form linearly independent solution sets for (5).
Consequently, the following scattering relations hold:

® = afc )V + bke )Y } ‘P=—a(c)(f)+5(c)d)}
O=—-ae)V+bc)P| " P =ae)D+be )P

where afc) =W{®, ¥} and bic) =W{¥,d} (Wronskians). The coefficients satisfy:

lake) [ +| e ) P=1, akc) = ak—), bkc) = kt—). (8)

The coefficients a{c ) and b¢c ) are continuous for Imc =0 and satisfy the asymptotic equalities:

a(c)=1+0(ﬁj, b(c)=0[|71|j, |c |- oo

The Jost solution W (x,c) admits the integral representation (see [15, p. 33]):
0) . © :
‘P(x,c):(lje'” + j K(x,s)e" ds, 9)

where K(x,s):(zi);’z))j. The kernel K(x,s) is independent of ¢ , and the potential wx) is

Preliminaries

(")

reconstructed via:
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UX) = —2¢, (X, X). (10)

The function a{c) (and its counterpart a{c ) ) admits analytic continuation into the upper (lower) half-
plane, where it possesses a finite number of zeros ¢, (c, ). These zeros correspond to the eigenvalues of the
operator L (0), satisfying the relations:

O(x,c,)=C¥(xe,),  D(xE)=GP(xe), k=1N.

Definition 1. The scattering data for the operator L(0) comprises the set:

{F(c)zzz;,(c eR); ¢, Imc, >0; &, k=1,_N},

where " (c) is the reflection coefficient, ¢, are discrete eigenvalues, and C, are normalization

constants.
The components K (X,s) and K, (x,s) of the kernel K(x,y) in representation (9) solve the Gelfand-

Levitan-Marchenko integral equation for y > x:
K, (x,y)+ [ K (x,5)F(s + y)ds=0, a
FOx+y) =K (6 y) + [ Ko (%, 5)F(s+y)ds =0
where the kernel F(x) is defined as:
- 1 (= + ic x . . icix
F(x) = ijwr (c)e“*dc —|;oje b

Remark 1. The vector functions

()= e (PG n=LN (12)

c,) ' o
satisfy the eigenvalue equation L(0)l = c, lr.. Their asymptotic behavior is given by:
h(x): -C, G]ei""x X— -0, hfX): (;]ei""x, X — 00, (13)
From the asymptotic behavior (13), the Wronskian of @, and h, satisfies:

W{q)n’l/‘n/}zq)nll"r{z_q)nzl/\rﬁ :_On’ n:]"_N' (14)
Theorem 1. For the set

{r*(c)zabic;,(c eR); ¢, Im¢, >0; &, k=1,_N},

C
to constitute the scattering data of the Dirac operator L, the following conditions are necessary and

sufficient:
A) a{c) and btc) are continuous on R and satisfy the asymptotic relations:

a4c) =1+o(i], bc) = o(ij, ¢ | +o0.
lc | lc |
B) afc) analytically extends to the upper half-plane (Imc¢ >0) and has finitely many simple zeros at
c (k= 1,_N) . In this case, the function a{c) has no zeros on the real axis, i.e. afc)#0,Vc € R and satisfies
the asymptotic relation:
afc)=1+0(|c [*), Imc 20, |c¢ |->+o.
C) a{c) is given by the factorization formula (Imc¢ >0):

a(c)zexp{—%jmm(“ v (2)) dz}ﬁc —c;

1
Vd R Z—c EXaR

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 21



MATHEMATICS

where " (2) = A2 for zeR.
2
D) The homogeneous matrix integral equation
K(x,y)+ j:wK(x,s)F(s +y)ds=0
admits only the trivial solution K(x,y)=0 for y > x. Here,

K (x y)z[@(x,w &(x,y)J F(X):( 0 —F‘(x)}
TRy Ky Foo 0 )

with K (x,y) = K (%, Y), K(xYy)=-K(xY), and
F(X) = % jf:f(c)ei“dc —i;qé"k*, F(x) = % jf:w (—c)e “*de +i§Qe*“'k*.
E) The functions f(x) and f;(X), defined as

f(x)= %jjf (c)e“*dc, £(X)= %r:‘; (=c)e*dc,

satisfy the exponential decay estimates:
FX) o™, £(XN)<0,e?™, o,,0,=const
Theorem 2 (see [2, § 6.2, p. 353]). The scattering data of the operator L uniquely determine L .

Evolution of scattering data
Let the potential wx,t) in the system of equations

{ v, (X,c,t) +icv(X.c,t) = X, t)v, (X,c 1) (15)
V,, (X,c,t) —ic Vv, (X,c,t) = —uex, t)v, (X, c,t)
is a solution of the equation
U+ ) (6w + g, ) +gt)(30uluy + 1008 + 40ueny, +10v8ug + ug ) = G(x,1), (16)
where G(x,t) = —s{t) w(X,t).
Using the operators
4t
Lpy=i| X e and Az(a“ a“j, (17)
— g, t) _i ay day
dx
where
a, = gt)(16ic ° —8ic *Le + Bic L + dic vy — 2ic 1) — pt) (dic ® - 2ic L8),
a, = gt)(~16¢ ‘- 8ic *w +8c L8+ 4c Py, +12ic Lo +
+2ic wy, —6LL 1008wy —10wl — g )+ pt)(bue  + 2ic iy — 208 — wy ),
a,, = g(t)(16¢ * u~8ic *wy —8c 2Ll —4dc *uy +12ic by
+2ic ug, + 618 +1008uy +10U + Lexxx) + L) (—due > + 2ic uy+ 28 + ),
a,, = g{t)(—16ic ° +8ic *v —Bic L& —dic uy, + 2ic L&) + At)(dic ® - 2ic L8),
equation (17) can be rewritten in the form
L, +[L,A]=iR. (18)

0 -G
Here R = .
-G 0

Differentiating the equation L® =c®, with respect to t, we derive L ®+LD, =c®,. Using
equation (18), this can be rewritten as

(L—c)(D,—AD)=—iRD. (19)

Applying the variation of constants method, we express
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®, —AD =B(x)¥ + D(x)D. (20)
To determine B(x) and D(x), the equation
MBY+MD,®=-R, (22)

1 0 n n
is obtained, where M = (0 J. Introducing the notations @ =(®,, @, )T and ¥ =(¥,, ‘I’l)T , and

leveraging the Wronskian properties:
YMO=-DO"MV¥=ac,t), YMPY=0"Md=0,
we multiply (21) by ®" and ¥ to derive
2T T
BX :w' » :_\P—RCD. (22)
ae B afe )
As X — —oo, equation (17) implies
_1@i .5 i3 )
o, AD _{ 16ic @(t)o+ dic p(t))e_,”.
From (20), it follows that
D(X) = —16ic °ggt) + dic °;t); B(X) >0, x——.
Hence, from (22), we can define

1 X A . . 1 X A
D(x)=————| W'R®dx+4ic ’pt) —16ic °gt), B(X)=———| DP'RDdx.
=0l A6, BOO= o]
Thus, equation (20) takes the form

j ®'R ddx jx‘i’TRCDdx

D, —AD = oV s — dic 3pt) +16ic °g4t) | . (23)

Following (7), equation (23) can be rewritten as

afe 1), P + b 1), ¥ — A (ake )P + be )W) = %j O'R ddx- W —

(a( 3 j YR dx — dic *pt) +16ic c;(t)}(a(c )P + bc ,t)P).
e

Taking the limit as X — +oo in the final equation and using (6) and (17), we derive

— [*grT _ 1 ® T b(C:t) ©GT . 5 -3
af(c,t)_—j_wqf R(Ddx,b((c,t)—mj_wd) Rq)dx_a(c,t) j_wl}' R ®dx — (32ic *g¢t) - 8ic *pit) ) ke 1),
(24)

Therefore, for Ime¢ =0, we have
dri(c,t) _

m = (-32ic *gft) +8ic *pt) ) ¥ (c 1) - 20 j G(®] + @3 )dx. (25)
. D, (x,c,t) Y. (x,c,t) .
Lemma 2. If the vector functions ®(x,c,t)= and ¥(x,c,t)= satisfy
D,(x,c,t) Y, (x,c,t)
equation (15), their components obey the relations
[T6(@f + @3 )dx = 2ic st)ate t)kke 1), (26)
[To(@.¥, +o,¥,)dx=0. 27)

To prove this lemma, it is sufficient to compute the corresponding integrals in formulas (26) and (27)
using formulas (5), (6), (7).

By (25) and (26) we have the following equality
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dro(lc ) — (“32ic Sgt) + 8ic *tt) - 2ie ()¢’ (c 1),
Now, based on the relations (24) and (27), the following equality is true a/(c,t) =0. According to the
last relation, we can get the following relation
de, (t)
dt
Differentiating the equation @, =C.\V, with respect to t and taking into account the relations (28),
we obtain the following formula

=0, k=1,N. (28)

oo, _dC
ot dt
Similarly to the continuous spectrum case, for the discrete spectrum, we derive the following equation:

) 1 ¢x a 1 x~ ) )
n_AD = —— | ®'RD dx |h +| —| h'R® dx—16ic>gt) + dic > @
A, (GJ n j (GJ : ) cnpét)}

which serves as the discrete spectrum counterpart to equation (23). In accordance with (28), this
equation can be restructured as:

dC

_ 1 X AT 1 X T - 5 - 3
= (—ZHLO(DHR chdehn —(an'_whn R @, dx +16ic *gft) — dic; ,a(t)]c‘l’
(29)
Now, using the relations (5), (6) and (15) we calculate the following integral:
ijCi)ER(D dx=j+°°G (@7, + @2, )dx = —s(t) [ w2, + @2, )dx = —s(t) D2, + D7, )1, +
+5«(t)f w2, + @2,)'dx = 2(1) j (WD D, + b D, )dX = Zy(t)j (D', +ic,®, )DL dx+

+25(0) [ (=D}, +ic, @)D}y + (D} +ic, @)D}, 1dx = 2ic, ) (@D, )dx = 2ic, () (@, Py, )7, =0.

Passing to the limit in equality (29) as X — +o, taking into account (6), (13), (17) and the last equallty, we
obtain the following relationship

ddf ( ~32ic 2aft) +8ic ) + | HR Y, dx)c
Thus, we have the following identities
d
G ( ~82ic 2aft) +8ic ) - [ G +hg ¥, ) ) (30)
Y., (Xc,,t X,c,,t .
Lemma 3. If vector functions ¥ (X,c,,t) = m(X.cp.) JhdX e, 1) = Ma(xeo ) are solutions of
anZ(X'Cn't) l,}{z(x’cn’t)
equation (15), then their components satisfy the equalities

J‘:JG(I/}{l\Pnl +hoV,, )dX = 2ic, (1), (31)
So, according to (30) and (31), we have
d& _ (~32ic Sqft) + Bic pkt) - 2ic, At) ) Gy (1),

Thus, we have proved the following theorem.
Theorem 3. If the functions w¢x,t) are a solution to the problem (1)-(4), then the scattering data of

the operator L(t) with the potential ux,t) vary with t as follows:

de, L N; df;t"’t):(—32ic5%t)+8ic3;4t)—2icy(t))r*(c,t), Ime =0;

=0,n=1,N;

d&,
dt

= (-32ic  qft) +Bic, pt) — 2ic, A1) ) G, (1),
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Remark 1. The resulting set {r"(c,t).c;().C; (1), ] =1,N} satisfies the conditions of Theorem 1, so
according to Theorem 1 and 2, the potential w¢x,t) in the operator L(t) is uniquely determined and is a
solution of problem (1)-(4). The behavior of the scattering data for the operator L (t) is entirely determined
by the equations obtained in Theorem 3, which lays a robust groundwork for using the ISM to solve the
problems (1)-(4).

Algorithm and example. Let the function wy(x) be given, satisfying the condition (3). Then the
solution to the problem (1)-(4) is found using the following algorithm.

* Solve the direct scattering problem with initial function tg(X), obtaining scattering data

{F(c,O), ¢ eR; ¢,(0), Ime, >0; ¢ (0), k:1,_N}

for the operator L(0).

* Determine the time-evolved scattering data for t >0, using Theorem 3:

{f(c,t), c eR; ¢, (), Ime, (t)>0; C(t), k=1,_N}.

» Solve the inverse scattering problem using the Gelfand-Levitan-Marchenko integral equation

method. Namely, restore the unique (by Theorem 2) solution w¢x,t) from the scattering data obtained in the

previous step for t > 0.
Example. Consider the following problem:

u(+t3(30u‘5u¢ +1008 + 40wy, +10L8uy, + M;XXXX)+t(6u5M;+ M;XX)+

2
X,0) = — .
%, 0) cosh 2x

The solution to this Cauchy problem is as follows:

2
X)) =— .
D cosh(2x —8t* —4t*> — 2arctant)
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UDC 51

A CAUCHY PROBLEM OF FOR A FRACTIONAL INTEGRO-DIFFERENTIAL
DIFFUSION-WAVE EQUATION

Subhonova Ziyoda Anvar qizi,
V.1. Romanovskiy Institute of Mathematics, Uzbekistan Academy of Sciences.
zsubhonova24@mail.ru

Abstract. In this article, the inverse problem of determining the convolution kernel in the time-
fractional wave equation with Caputo derivative is studied. In order to solve a direct problem, which is the
Cauchy problem, a fundamental solution of this equation is constructed and the properties of this solution a
functions. Using the asymptotic expansion formulas for the fundamental solution and the successesive
approximation method solvability of the direct problem in the space of continuous we prove the unique
solvability of the problem posed in the space of continuous functions. For investigating inverse problem we
obtain equivalent problem for original problem. After that, auxiliary problem is reduced equivalent integral
integral equations system. Existence and uniqueness of the solution of the integral equations are proved
using a contraction mapping in the space of continuous functions with weight norms. Finally, using the
equivalency, the existence and uniqueness of classical solution is obtained.

Key words: integro-differential equation, Caputo fractional derivative, Cauchy problem, inverse
problem, Fox’s H-function, Banach’s theorem.

VAQT BO’YICHA KASR TARTIBLI DIFFERENSIAL TENGLAMADAN YADRONI
ANIQLASH MASALASI

Annotasiya. Ushbu magolada Caputo hosilasi bilan vaqgt-kasr to'lgin tenglamasidan yadroni
aniqlashning teskari masalasini o'rganamiz. To’g’ri masala qismida Koshi masalasining fundamental
yechimini olamiz. Dastlab, ketma-ket yaginlashishlar usuli yordamida to ‘g ‘ri masala uchun yechimning
mavjudligi va yagonaligini isbotlaymiz. Undan so’ng, teskari masalani o ‘rganishda berilgan masalaga
ekvivalent bo’lgan masalani olamiz. So’ngra yordamchi masalani ekvivalent integral tenglamalarga
keltiramiz. Integral tenglamalar yechimining mavjudligi va yagonaligi vazn normalari bilan uzluksiz
funksiyalar fazosida sigib akslantirishlar prinsipi yordamida isbotlanadi. Nihoyat, ekvivalentlikdan
foydalanib, klassik yechimning mavjudligi va yagonaligi olinadi.

Kalit se’zlar: kasr differensial tenglama, Kaputo kasr hosilasi, Koshi masalasi, teskari masala,
Foksning H-funksiyasi, Banax teoremasi.

3AJAYA KON JIAA JPOBHOI'O UHTEI'PO-AU®PEPEHIIUAJIBHOI'O YPABHEHUA
JANODY3UN-BOJIHbI

Aunnomayusn. B dannoii cmamove uzyuaemcs oopamuas 3a0a4a onpeoeieuss 10pa ceepmru OpooHo2o
nO 8peMeHU B0IH0B8020 YpasHeHusi ¢ npousgoonol Kanymo. [[na pewenus npsmou 3adauu, Komopotl
sensiemes 3a0aia Kowwu, nocmpoeno gynoamenmanvhoe peuieHue 3moeo YPAGHEHUs. U UCCIEO08AHbL €20
ceoticmea. Hcnonv3ys (opmyavi acuMnmomuueckoeo pazioxcerusi Oasi (YHOAMEHMANbHO20 pPeuieHUss U
PaA3peUUMOCMb  NPAMOU  3A0a4U  MemoooM NOC1e008AMENbHbIX NPUOIUNCEHUN 8 NPOCHMPAHCINGe
HenpepuleHblx  PYHKYUL, Mbl O00KA3bIBAeM OOHOZHAYHYIO PA3PEUUMOCIb HOCMAGICHHOU 3a0a4u 8
npocmpancmee HenpepvieHvlx Gyuxyuil. Jis ucciedosanus 06pamuol 3a0aiu noayyaem 9KeUSANEeHMHYIO
3a0auy 015 ucxooHot 3aoayqu. Ilocie smozo acnomozamenvrou 3adayetll sA6s1emcst peoOyKyusi IK6UBANEHMHOU
cucmemvl unmezpanvHuix ypasvenui. Cywecmeoganue U eOUHCMEEHHOCIb Peuenus UHMEeSPATbHbIX
ypasHeHuil OOKA3bIBAIOMCSL C NOMOWbIO CHCUMAIOWe20 OmoOdpadicenuss 6 NPOCMPAHCMEe HEeNnpepbleHbIX
@yukyuil ¢ gecogvimu Hopmamu. Haxoney, ucnonv3ys sxeueaieHmuocms, Mbl HOIYHAEM CYUECMB08AHIUe U
COUHCMBEHHOCTb KAACCUYECKO20 PEUEHUsL.

Knroueswlre cnosa: unmeepo-oughgpepenyuanvroe ypasuenue, 0podouas npouzsoonas Kanymo, 3adaua
Kowwu, obpamnas 3adaua, H-¢pynxyus @okca, meopema banaxa.
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Introduction. The field of fractional calculus, which focuses on derivatives and integrals of non-
integer orders, is gaining momentum within applied mathematics. Over the last thirty years, it has become
increasingly recognized for its utility in accurately modeling complex systems. This mathematical
framework has proven to be highly effective in describing phenomena found in viscoelastic behavior,
biological processes, fractal and self-similar systems, control engineering, signal processing, electrochemical
reactions, and diffusion-related activities [1-3].

The diffusion-wave equation, which generalizes both diffusion and wave dynamics, becomes even
more versatile when extended to fractional orders. This fractional generalization enables a more realistic
representation of anomalous diffusion and wave propagation in various media. Such models are particularly
relevant in fields such as viscoelasticity, porous media flow, heat conduction with memory, and seismic
wave analysis.

This study focuses on the Cauchy problem for a fractional integro-differential diffusion-wave
equation, which involves both fractional derivatives and integral terms. The Cauchy problem, as a
fundamental aspect of initial value problems, plays a crucial role in understanding the existence, uniqueness,
and behavior of solutions to such equations.

Formulation of problem. We consider the time-fractional diffusion-wave equation with convolution
integral

(CDEU) (6, 8) — (%, ) = Jy k(Dulx,t —D)dT+f(x,t), (xt) €Dy, (2)
the solution of which satisfies the initial conditions
u|r=l} = fp{x], ur|r=l} = ]:"IJ{X}J X E ]EJ (2)
where 1 < & < 2, “Df is Caputo fractional derivative, that is

" u (x1)

dar

{Eﬁfu}{x.l t} = 1—-{2 _ g} 0 {t _ T} m—1

is defined by the formula, @J:={(x,£):x ER,0<t < T} In (1) and (2) @(x), ¥(x), f(x,t) are

given smooth functions.
For the given function k{t), t € [0,T], we will call the problem of finding the function u(x,t},

(x,t) € Q) from the equations (1) and (2) as Direct problem 1.
Definition 1. A function u(x, t) is called a classical solution to the Cauchy problem (1), (2) if:
(i) u(x, £) is twice continuously differentiable in x for each t = 0;
(ii) for each x € B u(x, t) is continuously differentiable in (x, ¢} on
R x [0, T], and the fractional integral

Bt = oy (¢— D™ u(nx)ar *)

is continuously differentiable in ¢ for t = 0;

(i) u(x, t) satisfies the equation and initial conditions.

Before presenting the main material, we will define classes of functions and present some known
results that will be used in the future.

Preliminaries. We define the functional spaces for given and unknown functions.

Let C™={D+) be the class of the m times continuously differentiable with respect to x € R variable,

continuous in ¢ and its fractional integral of the order & is continuously differentiable in £ on [0, T] functions.
Let’s introduce the following class of functions: €5 (R), C»(@4 ) the class of continuous, bounded functions,
respectively in Rand Dy = {(x,t)|x R, 0 < t < T}, for T = 0 arbitrary fixed number. We define norms in
these classes by the equalities

llellgmy:=suple(x)], I fllgon:= sup |f(x, t)].
x=R E.r,r]lE@E'
The Fox H(z) function, which is defined using a Mellin-Barnes type integral as follows [5]:
(g Yo B )

HE () = HP T2

1
_ T -
K (80,8 Jomusl BgaBig) ] = i J‘ﬂ ,.]fpﬂ {_S}z “s,

where
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r[.-_._]"l'b i+B;s) ML, r{1—a—4s)
r['? F(1-Bj—B;s) n" RACILE

H?!ﬂ ”{5} — 3 3 (3)

here L is some contour separating the poles of two factors in the numerator,
Dsnepleam<qd,BeRY:=(0,+w),a,b;€R(C),I=1...,pj=1..4q,

b +v
(jv=— J=12,...,mv=012,..

B.
i
A(bj+v) £ Bilaa—k—1),j=12,..m;A=12,....m;v,k=123,.., 4)
q a
E; J.B}_E_;l 1 A ®)
— B q
&= .JJ. } E; u+1"1j+z}1 ¥ E; m+J.B_i' (6)
_va p—q
= E:;:1 i E:j:;-z+1 a;+ B (7
Let u{x, t) be the solution to the equation
CDfu(x,t)—Au=F(x,t), x€RY, t=0, (8)

with the initial condition

Ule=p = @(X), U|=o=P(x), x ERL (9)

In the work [5] the solution to the problem (8), (9) was found in the form

uGe) = [ 26— 00@aE + [ 22— g 0w @

RA RG

+[3 Joa Y(x — &t —DF (¢ 1)dédr, & ERY, t3>0, (10)

where the triple Zy (x,t),Z.(x,t), ¥(x, t) is the fundamental solution of the d-dimensional fractional
diffusion equation with the Caputo derivative in term of the H-Fox function:

, St S | PE Y [P
Zi(x,t) = — H]:’:H[LJR e ] =12
{J‘E}E |.'1'.'| d |‘?J.:I,I‘l.-l}
. o =7 | Caew)
Yix,t te lH : . (11
{' } ,,T:, |.r|“ 12 |:4r“ 'Eal}a':l-i}:| ( )

Further, we need estimations for functions Z,{x,t),Z.{x,t), ¥{x, t) and their some derivatives (see
[5]): In the one-dimensional case {d = 1), our kernels have no singularity with respect to the spatial
variables. The estimates are as follows:

DI Zy(x— & D) € Ct =™ p (x,8,8), |m|<3; (12)
DM Z,(x— & t) < Ct =™V, (x,8,8), |m| < 3; (13)
Y(x— &0l < 2™ V) (x,61), |m|<3. (14)

There is a more refined estimate for m = 1

aix[”x —¢, t}| cct i Ix|ps(x. & 2);  (15)

%zi{jx —-¢, r}| < Ct‘i'gpﬂiﬁxj £,t); (16)

2 2o(x- & 0)| < Ctap,(x 8, (1

%Y{jx —Z :}| < Ct= 20, (x,8,0); (18)

where

po(1,8,1) = exp{—o(t ealx — {)s}0 > 0. (19)

We also note that it follows from the construction of the functions Z,(x,t),Z,(x,t), ¥{(x, ) the
following identities: [5]
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Jen Zy(x, t)dx =1, te[0,T] (20)
.rr[g.‘l Zf {x, t}dx = tJ = [ﬂ, T]J (21)
Jgn Y(x,t)dx = Cot*™,  t€[0,T]. (22)

Investigation of direct problem. Substituting the expression JI"E: k{tju(x, t —t)dr+ fix,t) instead
of F(x,t) in (10) we obtain an integral equation for u{x, t)ind = 1

u(x, t) = up(x, ) — f3 [ Y(x— &t —1) [J k(Qu(¢, — )dlddr, (23)
where
u(oty = [ =t 0p@az+ [ ZaG—tow@a
R R
+]5 [ V(x— &t —D)f (5, Ddédr. (24)

We begin by showing that a continuous and bounded solution of the integral equation (23), defined on
QoT, constitutes a classical solution to problem (1), (2). For this purpose, we employ the method of
successive approximations. Let @ € C,(R), W € C,(R), f € C([0,T]; C,(R)), thenu, £ C,(Q,7).

We set @, = suple(x)], @y = suple(x)], f= sup [Ff(x,t)l,and by (12)-(14), (24), for all
xER xER

(xt)EQT
(x,t) € @], we have

-

: _a ¥ _a 2
luglx, t)] = 2C @4t :j exp{—at 2-a fi-a }df
0

- 1] 2
+2C i,l.'JDtl_?J; exp{—o‘t_ﬂ fﬂ}df

E

o .

(t —r)a/2-1 drj EKP{—Gt_ZTR:r f:':_:r}df

V]

+2£'f[,J;

= Co@o+ Co@o+ Cofot™ = CP%%+ COPOT + COFOT® =: CL, (25)
where C depends only on @, @, while €4 depends on &, 7, T, @, Y, and f. Therefore, forall t € [0, T],
we se thatug £ Cp(Qo7).

Now we will show the existence of a unique solution of the integral equation (23) and it belongs to
C»(QqT). In this analysis, we adopt the method of successive approximations, focusing on the following

sequences
w(x,t) = — 3 [ Y(x — &t~ 0[5 k(QDw_y (&1 — didédr, j =
1,2,...
(26)

where ug(x, t) is defined by (24).

Let us introduce the following notation @g:= [|@||gm) Yo:= l1¥|lgmy fo:= fllgibr),
ko:= ||k||cror- Based on (22), (25), (26) we estimate the modulus of u;(x,£),j = 1,2,... in the domain @;.
Then, we obtain
c k_nr'i:ﬂ] patl

T(e+2)

: t 2m2f
luy (x, )| < CFCk) e i3 {;{'i}a} i (t— 1) 117241 = C] cl—rj{“;; ig;}
For arbitrary j = 1,2,..., and for all (x,t) € Q_TDJ we have

. (CokoT(a)t=*t)
R S TCTEIFEIL
It follows from the above estimates that the series

3
luy (x,8) | < Cufﬂfg—" (t—1)* tdr=C,
0

2e+1)
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u(wt) = ) w0
j=o
converges uniformly in Q,7, since it can be majorized in @E{., by the convergent numerical series

i (Cokol(a)T=)
Fje+1)

This means the following estimate for the solution of the integral equation (23) takes place:

: | (@)To+:) S 1
lue )l <€ T2, uc;:;;fﬁf'm_Lﬂ = C1Eps11(CokoT(a)T** ) = y, @7)

where E .+, 4 (-) is the one parameter Mittag-Leffler function of a nonnegative real argument.

Let us show that the integral equation (23) has a unique solution with respect to € (Q,7). Let w denote
the difference between two solutions of equation (23). Then, we have

wix,t) = — _J"E,r Jp¥(x—&t—1) f[: k({w(E, T — )dldédr (28)

This integral equation has only the trivial solution within the class of continuous and bounded
functions on Q,". Indeed, if

sup|w(x, t)| = V(t)

xER

then (28) yields
V(t) = Cokeo f3(t — D=~ WV(Ddr, t € [0,T]. (29)
Hence, by a generalization of Gronwall’s lemma with singular kernels we have V(t) = 0for all
t € [0,T], and therefore w(x,t) = Oforall (x,t) € Q7. S0, ul(x,t) = u?(x,t), (x,t) € Qg%
We proceed to prove that a solution of the integral equation (23), which is continuous and bounded in
Q.7 also satisfies the direct problem (1), (2) in the classical sense. Our approach proceeds in several stages.

Step 1. We will show that u, € Q,7. For this, we rewrite the function uy(x,t) defined by (24) as
follows

uo(et) = [ =& 0@)e+ [ 2ot g 0@
R R
+ [ [ Y(x— &t —Df (& Ddsdr (30)

where the first term of (32), we have changed as

o0
- t 20| lv® ] (L) =
Zy(tay,t) = —— g0 |2 | O =t Z(y, 1), 31
1{E=yt) i 2 [ . ,@HH:MJ O 1) (31)
and hence
j Zi(x — & t)p(E)dE = j t27, {t:y, t) @ (x - t:}r) dy = j Z (v, Do (x —t2 y) dy
R R R

Let @' € CEJ:'[:EL S—r— 1<l=1, ¢ € C,(R) and f € C([0,T]; Cx(R)). Then, ug, € Cp(Qo").

Indeed, by differentiating both sides of Eq. (30) with respect to ¢, we obtain

G}

. o . . o . .
augi_xj t) = -3 g7t f Z, (v, D)y’ (x — t:}-‘) dy + j 8. Z,(x— &, (& )dE
R R

+lim | Y(x — &t —1)f(£, 7)dE + j j 3, Y(x—&,t— Del&,dEdr
T 2 o 4

=:jl'1+lil':+jl'3+jl'4l (32)
First, we rewrite I, as
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IL(x,t) = — %rf:‘u j Zy (v Dy [fﬁ" (x - trf_r}’) - ‘Pf{?“}] dy - g 2o (x) j 210 )ydy
% R

=—= g2 Jg Z.(, Dy [qﬂ’ (x - tg}-‘) - qﬂ‘{ﬁx}] dy.

According to our requirements @' € C2H(R), i.e.,

[lo"lleotigy:= 1€l ) + [0 ot < o0

holds, where
s LS

' _ M) . @ (x)—g'(y)

|l ||'-’a'iﬂi3' = i'igh:' I<ow, o ]cg"'iui} = s P < 9,
xye(R)

and therefore, for I, we have

: o oE_y : , 53 v
|1 (x, )] = 512 Zy (v, D)1yl |¢J (x — t:y) — @ I[_x]| dy

R

|¢J’(x— t?}-‘) - fp"[:x]| .

o E,"- 7Y —1 . Qo1
:_t:MH.} ljzl'[,}’: l}l}-‘l“‘

2 a | Y
R tzy

Sl140-1 - E. 141 Z1e0-1
= Catz"™"" [fﬂ'l]t_hl:lil:m}”l; g ¥ ‘_“}rl+‘ d} = C: [@f]fg El:m}t: T s
where 5 depends only on &, @, 1.
For I,, the following inequality holds

a [ __a . 2
L] = 2€ |1P|Icau:m}t_5j e~ T as = O3 Iyl g, m),
o

where €3 depends only on a,a. Based on (22 ) and the fact that £ £ €,(Q,"), we obtain the
following for I5:

1130, t)| = lim j Y(x—&,t—oIf(E,1)]de < fﬁyﬂj Yix—&t—nIf(&, 1)ldE = 0.
R R
Using inequality (18), we obtain the following for I,:

' i’ 52 - 'Léi 1
_ =52 —rt T-ELZ-O _ — —1
”4{_.’1.] t}l = 2C||f||fﬁllﬁm:|’,; {_t T}- E':TJ; g7 I'.if - = Cﬂl“f”q‘[ﬁmj’t“ I
where C, is defined in the same manner as C.
Let k £ C[0,T]. By (23), we
u(x,t) = ug, (x,t)
E
—lim | ¥Y(x—£&,t—1) J‘ k(A)u(E, T — A)dAdE
T o
R
t T
—j drj o ¥ (x—2,t - r}dfj k(Du(E, 7 — DdA
o & o
=:jl'1+jl':+jl'al {33}

As shown above, I, € Cb(Qur), and I is zero. In addition, the third term in equation (33) satisfies

the following inequality:
r T
0o0l < [ ar [ a¥G—ge-Dag [ K- luler - Dlaz
V] ]
R

oo

£ x_ SO S
= ECI-:D}ftj (t— r}i‘-rdrj polt—T) TRy — ( ta
o o

:
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where C; =0 depends on ar,a,i",}rand||I-:||E[uﬂ.Therefore, we can conclude that

Su.(x,t) € Cp(Qo ).

Step 2. We proceed to establish that any continuous and bounded solution of the integral equation (23)
satisfies the first condition of Definition 1, namely, that the second partial derivative ... belongs to the
space C(Q]). As a first step, we demonstrate that the partial derivative . belongs to the space C(Q]).

Let k € C[0,T], @ € C,(R), ¥ € Cp(R) and f € ([0, T]; €, (\R)). Thereafter, equation (23) can
be formally differentiated with respect to the spatial variable, leading to the following representation:

2 ulxt) = —uplnt) — fy f 0¥k —&,t —0) fy k(Wu(g, - Ddadsdr (34)
where
d . . . . .
Euu{.x, t) = j 8.2, (x — & t)p(E)dE + j 8. Zo(x— & thp(E)de
R R

+fydr [ 0.¥(x — &t — DF(E, Dde. (35)
Based on our assumptions imposed the given functions and the validity of inequalities (12)-(14) for
m=1,andu £ C‘b{:QDT}, we can show that %u € €{Q}). Indeed, each improper integral on the right-hand

side of the above equation converges uniformly on Q. T,s =0, thatis,
a _ - S
‘au{_xjt}‘i 2Ct ‘r||u.1.e:l|||,__ih||:m—LI g Ot LA gF

x 2

+2£'t‘“+1||;p||t_hrmj oot T g
) ]
r oo a .
t—1)7t —glt—t) a0
+2C||f||f|:[u-'r]:fﬁl__iljj‘l}{'t T} dTJ‘D e Flt—T [ F3 udf
‘ = & 2
+2£F||k||f[ﬂ,ﬂj '[:t—T}_lnirJ‘ g—olt-1) AT g
o ]
E

& _‘T.H_ ) E_l
= Collol] gyt 72 + Col W] 8727 + CD||f||c([D,r]:ch(m}}J; (t—D)2 " dr

£

+Cor|lil| gy g Jo (6 = D)2 1dr = Cols™s +T 2+ T3 + T3],
where ¢ = (1is a constant depending on the parameters a, @, &, T, ¥, @ . Wq. f5 and ky.Therefore, we
conclude that%u{:xj t) € C(Q.
By imposing additional conditions on the given functions, we can establish that %u = C{:Qur]. To

begin, we reformulate the integral equation (23), where the function wug(x,t) is specified according to the
representation given in equation (30). By differentiating integral equation (23) with respect to x, we arrive

Zulet) =—uolxt) — f 5 Ve —&,t = D) [k uE,r — Ddade dr,  (36)
where
d . : o : .
5y Holxt) = j Z,(y, Doy, (x— tf}-‘) dy + j Zop(x—§,0)y9(§)dé
R R
+[5 [ Velx— &,t — D) F& D¢ ar. (37)

Letk € C[0,T], @ € CEH(R), ¢ € Cy(R)yand f € ([0, T]; C,(R)). Then, we have

a ) 1= . a_.
|Eu{_x, til= Collg'lgyrmy + Cot* =||1P||cbu:m}+fu||f||mj[u,r]:ca'im}jfg'[.t— 1)z dt

c
=

T £ r 1
+CDY||'E':||E[D,T] J;I (t—o)2 rdr = Cu| g ||fh':[ﬂl' + Cot lpl |.-_—h.:[p;;.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 33



MATHEMATICS

+2ci7] 2 Cyp eIkl gy S 7
e o W eomicmn T g2 v a) 0 cor] = '

where

1-2 2 o o
y1:= Cole’ ”"-'a([ﬂ]l + l’:IIEITJ- 2|yl ||‘_'1.|:[E} + p CoT2 “fl |E':[D.-T]=EEI':[E-:'} + Coy Tm_+l| |'i"||

4
a2+ a) cloer]

Hence, it follows that Su,. € C(Qur).

- . at : .
In a similar manner, we establish that o= U € C(QX). In order to proceed, we first reformulate the
function (36) as follows:

%u{:‘x’ t} = %HD{:}Q t} - .J: fm },:l;l{:ﬁ': t— T} f; 'E'-{A} H{:XT - T— ﬂ}tiﬂ ti?‘]' r.iT, (38)
where
d i ) i i i
L uolt) = [ Zu(e= 2 00@aE + [ 2l -2 00@a2
R R
+ J"u.r Jg Yoot —7) flx —n,Ddn dr. (39)

Let ke C[0,T], @€ Co(R), Y€ C,(R) and fe ci([0,T];C,(R)). Then, by formally
differentiating the equation (38) once with respect to the variable x, one obtains the following result

u.rx{:x.u t} = uDII{:xJ t} - f; .ur[g Y;-;.'[:??J t— T} .lr[:k{:“l}u?;l{:x —nT—- ﬂ}dﬂ d’? dTJ (40)

where

ul}.r.r{:xi t}: = j er.r{:x - f: t}qﬂ{f}df + j Zi.r.r{:x - ‘i ﬂ":f"[f]'df

R R

3
+J‘|} J‘ Y,F{:J‘}, t— T} ﬁ;{x - T}ﬂ:?’} dr.
R

Then, we can see that $u,.. € C(QI), where Qf := R x [£,T],= = 0. Indeed, by (12)-(14), each of the
improper integrals in (40) is uniformly convergent for all (x,t) £ QI:

3 3o
|ux_r{:xj t}l = CDI.'_TR“@H + th—TR-I-J_“l’bH

Cy(R) CriR)

r
19
. :_1
+Cﬂ'||ff||mﬁ[u,r]:r:a'imjj; (t-1)2 dr

2 1_=r+ 2 2%
2—a 4—g

° a_,
+cﬂcﬁ|lkl|5[mj; -2

2 12 248
+— 2+ =Tz d
2+a 44+ ’ )t
=l “dey z2..2
= CE.E = ||¢J||l‘.—h':[ﬂ} + CDE ' ||l’b||l‘.—h':ﬂi} + EC'}I’-_||fl’||l_"[[l},l"]:fh':ﬂi}:|
o _r[:—g} r{a —%} 2 ri::+;5} e +%} 2
+2CDCE'F(;) t“'i"”t‘[u,ﬂ{- . e2e ' T 2ma 1"{:+:r}tEr t r2+a) ah

Step 3. We now show that the second condition of Definition 1 holds, namely, we will show that it
will be I57% u.(x,t) € C*(t > 0). As afirst step, we demonstrate that the 737 *{0 +}u.(x,£) belongs to the
space C(t = 0). According to Step 1, we know that

U, € Cb(QDT). Since u, € C, (Qur) and equality ()it follows that I37% u.(x,t) is continuous.

Now we differentiate $157 “u.(x,t) with respect to the variable t.

Step 4. Now we come to check the third condition of Definition 1.
Solution to the integral equation (24) satisfies the initial conditions 2). To do this, we

substitute x — & = t=y for the fundamental solutions defined in (12) d = 1:
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ulx, t) = j Z (v, e (x - ttf_r}-') dy + j £2,(y, D (x — £2)ydy
R R

+L [;! Vix — &t — Df(, T}dfdr—L [—! V-8t — T}J; K(Au(E,T — Ddadeds

= j Zi(y 1) [fﬂ (x - trf_r}-‘) - fp'[:x]'] dy + j Zy(y, Dplx)dy + j tZ, (v, Dp(x — tr:_r}rd}-'
&

R R
+j j Yix =&t —1)f(f, Ddédr— j j Yix—&t— r}j k(ADu(E, T — DdAdédr
o R o R o

Hnﬂj Zy(w 1) [fp (x - tff_r}-‘) - -:p{jx}] dy =0,
R

lim j Zy(w De(x)dy = @(x),
R

rlijnﬂ”‘ tZ,(y, 1 (x - E)}-‘d}-‘ =0
R
r
lim j j Y(x — & t—1)f(¢&,1)dEdr =0,
£ 0y J

r T
rlimﬁJ‘ j Y(x —E,t— r}j k(Au(é, T — AdAdedr £ (E,7)dE dT = 0,
=Yg 5 0

By differentiating the equation (24) once with respect to t and setting ¢t = @, in a similar way, we can
show that the second condition (2) also holds.

Lemma. If k(t) € €[0,T], f(x,t) € C,(Q] )@ (x) € C;71 (R), (where I = %’") Pix) € C,(R), then
there exists a unique solution to the direct problem such that u(x, t) € €2 (Q1).
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UDC 512.743
MONOMIAL IDEALS AND GROBNER BASES

Azimzoda Amirjon Axmadiy,
Samarkand State University named after Sh. Rashidov
Samarkand 140104, Uzbekistan

Abstract. This article examines the theoretical aspects of monomial ideals and Gréobner bases in the
ring of multivariate polynomials. It discusses their algebraic properties and outlines computational methods,
focusing on the steps of the Buchberger algorithm. The role of Grébner bases in solving algebraic problems
is analyzed in detail. The study applies a theoretical-analytical approach within the fields of commutative
and algorithmic algebra. It emphasizes the algorithmic construction of Grobner bases and their application
in simplifying systems of polynomial equations. The results demonstrate their practical importance in
symbolic computation and ideal theory across various areas of modern computational algebra.

Keywords: Monomial ideal, Grobner basis, polynomial ring, S-polynomial, Buchberger algorithm,
commutative algebra, polynomials in many variables, Dixon's lemma.

MOHOMMHAJIBHBIE UJEAJIBI 1 BASUCBI I'PEBHEPA

Annomauus. B cmamve paccmampusaiomes meopemuueckue acnekmvl MOHOMUATLHBIX UOedN08 U
basucos [pébnepa 6 Koavbye MHO20UNEH08 MHO2UX nepemenuvix. Q6cyscoaiomces ux aneedopauyeckue
CBOUCMBA U NOKA3AHbL MEMOObl SLINUCICHUSL C aKYeHmoMm Ha smansl areopumma byxbepeepa. I1oopobHo
ananuzupyemcs poiv oasucos I pébnepa 6 pewenuu anceopauyeckux 3aday. B ucciedosanuu ucnoavzyemcs
MEeOPEeMmuKo-aHaAIUMu4eckutl n00Xo0 6 0OIACMU KOMMYMAMUSHOU U aneopummuyeckou areeopwl. Ocoboe
BHUMAHUE YOeNsemcst aieopUumMU4ecKomy nocmpoenuto o6asucos I pébuepa u ux npumeHenuro 8 CUCmemax
VYIPOUeHUS. NOJUHOMUANbHLIX VpasHeHull. Pesynibmambl nokasvlearom ux NpaKmuieckyio 3HaAYUMOCmb 8
CUMBONbHBIX BLIMUCICHUAX U Meopuu U0eanos 6 PAsIUHHBIX 00JACMSAX COBPEMEHHOU SbIYUCIUMENbHOU
aneebopboi.

Knrouesvle cnosa: monomuanvhuii udean, 6aszuc Ipébuepa, KoOMbYO MHO20ULEHO8, S-MHO2OUJIEH,
aneopumm Byxbepeepa, kommymamuenas anzedpa, MHO2OUIeHbl MHOUX NEPEMEHHBIX, TeMma J{uKcona.

MONOMIAL IDEALLAR VA GROBNER BAZISLARI

Annotatsiya. Ushbu magolada ko'p o'zgaruvchan polinomlar halgasida monomial ideallar va
Grobner bazislarining nazariy jihatlari ko'rib chigiladi. Unda ularning algebraik xossalari muhokama
gilinadi va Buxberger algoritmining bosgichlariga e'tibor garatgan holda hisoblash usullari ko'rsatilgan.
Grobner bazislarining algebraik masalalarni yechishdagi roli batafsil tahlil gilinadi. Tadgigot kommutativ
va algoritmik algebra sohalarida nazariy-analitik yondashuvni qo'llaydi. U Grobner bazislarini algoritmik
qurish va ularni ko ‘phad tenglamalarni soddalashtirish tizimlarida qo'llashga urg'v beradi. Natijalar
ularning ramziy hisoblash va ideal nazariyadagi amaliy ahamiyatini zamonaviy hisoblash algebrasining
turli sohalarida ko ‘rsatadi.

Kalit so‘zlar: ko ‘phadli halqa, Monomial ideal, Grobner bazis, S-ko ‘phad, Buxberger algoritmi,
kommutativ algebra, ko ‘p o ‘zgaruvchili ko ‘phadlar, Dikson lemmasi.

Introduction. The theory of ideals plays an important role in the fields of algebraic geometry and
commutative algebra. Especially when working on the ring of polynomials of several variables, effective
solutions to mathematical and practical problems are found by studying the structure of ideals in depth. One
of such ideals is monomial ideals, that is, ideals consisting only of monomials, whose structure and
properties, although relatively simple, are of great importance in understanding the general situation.

One of the important trends observed in the field of commutative algebra in recent years is the
increasing penetration of the science of combinatorics into this field. In particular, modern approaches to the
theory of convex polytopes in combinatorics have strengthened this connection and formed new, fruitful
research areas within the framework of commutative algebra.
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If we look at the historical development in this direction, we see that in the late 1970s, combinatorial
ideas actively entered the commutative algebra community. It was during this period that combinatorial
approaches, especially the problems of face enumeration of convex polytopes, aroused great scientific
interest in this field.

In the early 1990s, the contribution of the theory of Grobner bases to commutative algebra through
toric rings and toric ideals was of particular note. During this period, the possibility of studying algebraic-
geometric structures using combinatorial structures emerged. Through this, toric rings and their structural
properties began to be studied with combinatorial tools.

Over the past quarter century, that is, from the late 1990s to the present, monomial ideals and toric
rings have become advanced research objects in commutative algebra. Research in this direction serves not
only to better understand algebraic structure, but also to achieve new results through combinatorial methods.

Also, when working with polynomials with many variables, it is often necessary to divide them into a
set of polynomials. Algebraically, this process is similar to the classical division algorithm, but since there
are several variables and many divisors, the results are not always univocal, that is, unique.

Suppose we have a polynomial f and we want to divide it into a set of polynomials such as
{9192, ...9: . The result of the classical division algorithm is an expression of the form:

f=hgy+hagot+ -+ hege +r

Where hy, hs,... hy are the quotient polynomials, and the remainder is the remainder. Importantly, this
result directly depends on the order of the divisors. If the order of the divisors is changed, that is, instead of
the division in a different order, the result of the division — that is, the quotients and especially the
remainder — can change:

F=hg () +h5g.(2) + -+ hp g (k) + '

This raises a very important issue: if the remainder is zero, then the polynomial belongs to the ideal
formed by the given polynomials {g,, g, ... g}, that is, in algebraic language:

r=0 =='fE{Q‘1,g:J "'Qk}

However, otherwise — if the remainder is not zero, we cannot firmly conclude that f does not belong
to the ideal. Because if the division is performed in a different order, the remainder may be zero. This causes
uncertainty in determining the polynomial belonging to the ideal.

Therefore, a tool is needed that allows working independently of the division algorithm, that is,
independently of the order of the divisors. As such a tool, the concept of a Grobner basis is introduced in the
fields of algebraic geometry and commutative algebra.

Grobner bases are a powerful algebraic tool widely used in modern algebra, computer algebra systems,
and applied sciences. They are important in solving problems composed of multivariable polynomials, in
structural analysis, and geometric modeling. The main practical directions of Grobner bases are discussed
below:

Solving a system of multivariable polynomials: It is possible to determine the intersection of surfaces
and curves expressed using polynomial equations, find the point closest to a given point, or solve
optimization problems formulated using Lagrange multipliers.

Determination of syzygies (algebraic relationships) by elimination methods: Grobner bases play a key
role in determining relationships between structures such as symmetric polynomials, interpolation functions,
and finite group invariants. These methods are also used to find equations of equidistant curves and surfaces.

Transition from parametric to implicit form (Implicitization problem): Curves or surfaces are often
given in parametric form. Using Grobner bases, these forms can be expressed (implicitized) without
parameters, that is, in the form of equations.

Application in robotics: Forward and backward kinematic problems related to controlling the
movement of robots are solved by solving polynomial systems. In this process, Grobner bases help in
constructing accurate models of robot mechanisms.

Automatic proof of geometric theorems: Grobner bases are used as the main tool in algorithmic proof
of geometric theorems. They allow complex proofs to be performed with the help of a computer.

Finding algebraic relationships between polynomials: Interpolation functions and syzygies between
polynomials of other forms are determined, which plays an important role in building mathematical models
or algebraic simplification.
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New research in the field of geodesy: Grobner bases are being used as a modern solution in
determining coordinate systems, relief modeling, and other engineering geometry problems.

Grobner bases are used not only in pure mathematics, but also in modeling in physics, computer
graphics, cryptography, coding theory, and in organizing the algebraic basis of artificial intelligence
algorithms. They are also a key component in obtaining practical solutions in many computing systems
(Maple, Mathematica, Singular, Macaulay?2).

A Grobner basis is a special set of polynomials constructed on the basis of a monomial order chosen
for a given ideal, the result of which, when performed through it, always gives a single (unique) residue. This
makes it possible to reliably and accurately check the ideality. Thus, Grobner bases serve as an important
tool in the analysis of multivariable algebraic systems, in the creation of algorithmic solutions and in the
calculation.

Grobner bases, which are built on the basis of monomial ideals, allow solving algebraic problems
algorithmically. With their help, determining the ideality, solving a system of equations and many other
problems are solved in an automated way. Therefore, this article will cover the theoretical and computational
aspects of monomial ideals and Grébner bases.

It is also worth noting that, according to Dixon's lemma, any monomial ideal, that is, an ideal
consisting only of monomials, can be formed using a finite number of monomials. That is, if we consider the
ideal I in the ring of polynomials K [x4,%5,... x,,], then:

LT(I) = {(my, ma,...m,)

where LT(I) is the monomial ideal formed by the leading terms of all polynomials in the ideal I, and

the m;s are the leading monomials forming this ideal.

Each m; can be expressed as a leading term of some polynomial in the ideal I. That is, for each m;
there exists a ;eI such that:

m; = LT(g;)

As a result, we have the following expression:

LT(I) = (LT(gy), LT(g4),...LT(g.))

Here g4, g5, ..- g are polynomials belonging to the ideal I, and their leading terms form LT{I). These
g; form a Grobner basis.

Suppose fel, but f & {gy, g=.... g} Then f can be written using the algorithm of division by g;s as
follows:

f=hgy+hyga+--+heg:+r

Here r is the remainder, and none of its terms is divisible by any of the LT(g;). But since
Fel, LT(r)eLT(I). This leads to a contradiction. Such a contradiction can be resolved only when r = 0.
Thus, fe{gy, g2, ---gs) and the g;s form a Grobner basis for the ideal 1.

According to the Hilbert basis theorem, any ideal in the ring K [xy,%x5,... x,,] can be represented by a
finite number of generators. This theorem guarantees the existence of a Grobner basis.

An important concept related to this theorem is the Ascending Chain Condition (ACC). It is defined as
follows:

Lcl,C-C I}- T oeer

For any number N in such a sequence:

Iy = fL'-Hi} = JT{:-H:} =

That is, the chain is stabilized. This condition is an equivalent expression of Hilbert's theorem.

Example of a Grobner basis

Let us consider this theory in practice through the following example.

gi=x—z\quad g, =v+=

I={gy,g:)<=Clx,y 2]

In Iexicographical order (x =y = z):

LT(g,) = x,\quad LT(g,) = ¥

LT(I) = (x,y)
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Suppose f € I and LT(f) = cz™, which means that f depends only on z. However, since f is written as
f = hygy + hag-, it also depends on x and y. This is a contradiction. Therefore, for f € (g4, g2}, its LT{f)
must be divisible by x ory. Thus, g, and g- form a Grobner basis.

A Grobner basis is called minimal if the leading term (LT(f)) of each of its elements is not reduced

by any other polynomial in the basis. In other words, each leading monomial is independent.
If ¢ = {g1,92, ...g:+} is a Grobner basis, then the minimal Grobner basis G,y;,, is obtained as follows:

For each g; € G, if LT(g,) is divisible by the leading monomials of the other g; (j = i), then this g; is

removed from the basis.
If two polynomials have the same leading monomial (i.e. LT(g;) = LT{g}-}, then only one is left.

G =1{g1.92,-9:}

(min — minimal Grobner basis

LT(g;) — leading monomial of the polynomial g;

A reduced Grobner basis is a Grobner basis in which each polynomial is maximally reduced by other
polynomials. In addition, the leading coefficient of each element is required to be 1.

Step-by-step:

Deriving a minimal Grébner basis

Reduce each g; € G to the basis G\{g;}:

g; = NF(g;,6\{g;})

Divide each element by its leading coefficient:

g; = g:/LC(g;)

For each ideal I € K[xy, x,... x,,], its reduced Grdbner basis is unique in the given monomial order:
| =J & Reduced Grobner Basis (I) = Reduced Grébner Basis (J)

Special cases:

« I = {0} = Grobner basis: ©

o If 1 £ I = Grobner basis: {1}

If there is only one variable, the unique monomial order is the power order. In this case, the minimal
Grobner basis for any ideal consists of a single element: G,y,;,, = {g} [1; 512 c].

Literature Review and Research Methodology. The research is based on the following
methodological approaches:

Theoretical Analysis: Concepts and properties were analyzed based on the classical literature on
monomial ideals and Grobner bases (Cox, Little, O’Shea; Buchberger; Adams & Loustaunau).

Algebraic Modeling: Examples of monomial ideals were constructed in the ring of multivariable
polynomials and their algebraic expression was formulated.

Algorithmic Approach: The Buchberger algorithm was applied step by step to determine the Grobner
base. Each S-polynomial was generated and the cases of division without remainder were checked.

Practical Analysis: A base of polynomials corresponding to the ideal was developed using computer
algebra programs (Mathematica, Macaulay2) and their order was checked.

Current research on the topic of monomial ideals and Grobner bases has been widely studied by many
eminent scholars, and the theoretical and practical aspects of the topic have been covered by important
sources in this area. Below is a brief analytical review of some of them.

First of all, the work “Monomial Ideals” published by Herzog and Hibi is considered one of the
leading sources in this field. It comprehensively analyzes the combinatorial and algebraic properties of
monomial ideals, especially their connection with simplicial complexes, Stanley—Reisner theory, and issues
such as minimal generations. The book is distinguished by the fact that it reveals the deep theoretical
foundations of the topic and can be a solid base for scientific research.

Also, the book “Ideals, Varieties, and Algorithms” written by Cox, Little, and O’Shea explains the
basic concepts of the theory of Grobner bases in a simple and clear way. The book describes the algorithms
used to solve ideals and many algebraic problems, in particular the Buchberger algorithm, as well as the
basics of monomial ordering. This work, along with theoretical knowledge, also shows how they can be
applied in practice.
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The textbook “An Introduction to Grobner Bases” by Adams and Loustaunau pays special attention to
the algorithmic side of Grobner bases. This book fully studies the processes of ideal reduction, working with
S-polynomials, and constructing Grobner bases. This resource is of great importance in developing practical
skills in mastering the subject.

Villarreal’s work “Monomial Algebras” extensively covers the algebraic structures of monomial
ideals, the Hilbert function, toric rings, and their connection with combinatorial models. In particular, this
work clearly shows the practical aspects of monomial ideals and their interaction with various mathematical
structures.

Analysis and results. Since monomial ideals consist only of monomials, each of their elements is
divisible by another monomial. For example, any element in the ideal is divisible by or. This greatly
simplifies the work on monomial ideals.

Before studying polynomials with several variables, we consider the case of polynomials with one
variable. When working with polynomials with one variable, we can use the division algorithm and the
concepts of the greatest common divisor (GCD) that are familiar to us to determine the structure of the ideal
in the ring & [x].

Let fek[x] be a nonzero polynomial. We write it in the following form:

) =agx™+ax™ U4 a

where agek,ag # 0, and m = deg (f) is the degree of the polynomial. In this case, the leading term of
the polynomial (i.e., the highest degree term) is called ayx™, and it is defined as LT(f) = agx™.

Statement of the division algorithm:
Suppose k is a field, and gek[x] is a nonzero polynomial. Then, for any fek[x], we can write it in the

following form:

f=qg+rm,

where g, rek[x], and r = 0 or deg (r) < deg(g). Moreover, there is only one such pair of g and .
This equation is based on the classical division algorithm, and there is a practical algorithm for calculating it
[3; 450 c].

Proof of existence (existence of g and r):

If £ = 0, then we simply assume that g = 0 and r = 0. If deg (f) < deg(g),theng=0andr = f.

Now, if deg(f) = n = deg(g) = m, we write it in the following form:

f=ax"+ -+ agg=b,x™+--+ by, where by = 0.

We perform the division by induction. We obtain the following modified polynomial:

fz’ = f_ {:an!{bm}x”_mg

Thus, deg (f;) < deg(f), or perhaps f; = 0. By induction, we can write f; = g;g + r, where
deg(r) < deg(g). Hence,

P ((;)X' N ql)g o

ie. g= (;—“)x”"” + g, and r is the remainder.

gt
Proof of uniqueness (uniqueness of g and r):
If f=qg+rfand f = g'g + r', where deg(r), deg(r') < deg{g), let's assume that. Differentiating

the two expressions:

0=(g—glg+ 0 —rI=r—r"=(q" —qlg

On the left-hand side, deg(r — ") < deg(g), and on the right-hand side,
deg(r—r') = deg((g' — q) g) = deg(q’ — q) + deg(g) = deg(g), which is a contradiction. Hence,
r=r'and hence g =gq".

It follows from the above result that any polynomial fek[x] can be divided uniquely by a given
gek[x]. This algorithm is very important in studying the ideal structure of a ring, especially in the case of
one variable, since any ideal in the ring k[x] is fundamental (i.e., it is generated by a single polynomial) [11;
281 p].
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There are two main methods for constructing a monomial ideal (i.e., an ideal expressed only by
monomials) from a set of polynomials in many variables. These approaches are important for a deeper
analysis of the concept of algebraic ideals and for studying their structure.

1. Construction of an ideal by leading terms. In the first approach, the leading term of each polynomial
is taken from the given set of polynomials:

{311321 "'Qk}-

These leading terms are usually determined based on the chosen monomial order (for example, deglex,
grevlex, etc.). The resulting monomials form the following ideal:

2. Through the leading terms of all polynomials in the ideal. The second method is more general and
can be used for any ideal. In this case, the leading term of each element of the ideal is taken. As a result, the
set of leading terms of all polynomials in the ideal is obtained:

LT(I) = {cx®|ceK,and LT(f) = cx<, fel}

The (usually infinite) monomial ideal formed from this set

is defined as follows:

(LT(D)

Also, if I = {g4, ga,... g3}, then:

(LT(g1), LT(g2), ..., LT (g, )} S (LT(1))

Since each gi is included in the ideal and its leading term is also among the monomials in the general
ideal.

3. Two ideals are not always equal. However, these two ideals may not always be equal to each other.
This can be shown with a simple example. Let us take the following ideal:

g1=xy+LlLgz=y"-1

If we consider it in terms of degree-lexicographic order (deglex), the following expression is formed:

¥g1 —xg2 = (xy* +y) — (xy* — x) = x + yel

So, xe{LT(I)}, but:
x € (LT (g,),LT(g2)) = (xy,¥?)

This example shows that the ideal obtained by the leading terms of the given generators cannot always
completely represent the leading terms in all ideals.

4. The concept of a Grobner basis. However, in some cases, it is possible to choose a special set of
generators for an ideal such that the ideal of leading terms generated by them covers all leading terms in the
ideal. That is:

(LT(g1), LT(g2), ..., LT(g,)) = (LT(I))

Such a set of generators is called a Grobner basis (or sometimes a standard basis). This basis is of
central importance in determining the structure of an ideal and performing algebraic calculations.

5. The first property of a Grébner basis: Uniqueness of the remainder. One of the important properties
of a Grobner basis is the uniqueness of the remainder. That is, if a polynomial is divided by elements in a
Grobner basis, the resulting remainder is the same regardless of the order of division.

Otherwise, if two expressions of the form:

f=hygy+ -+ hpgy+rand f = hjg, +--+ hy g, + ' are found, then the difference is:

r—r'=(hy —hyg +-+(hy—h )gp €1

This means that r — ' belongs to the ideal and, therefore, its leading term belongs to {(LT(I)).

If

(LT(I)) = {LT(g,),LT(g2), ..., LT(gy))

then at least one of the terms constituting » —»' is divisible by LT{g,), which contradicts the
condition that no term in the remainder is divisible by LT{g, ). Therefore, such a difference does not exist
—r=r

6.The theory of Grobner bases is one of the main tools for solving many problems related to ideals.
Using these bases, it is possible to analyze any ideal more precisely, determine the remainder, and perform
algorithmic operations on polynomials.
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In addition, when talking about the structure of a monomial ideal, one of the most important aspects
that is often overlooked is that any monomial in this ideal is divisible by any monomial in the basis that
generates it. This pnenomenon can be explained by simple logical reasoning.

Suppose that a monomial ideal is expressed as follows:

I = {x":qed)

where A is a finite (i.e., small) set of multi-indices. Now imagine that another monomial, such as x#,
belongs to the ideal I. In this case, the elements of the ideal x# can be written as a linear combination:

xF = Z{:a’ £ A)h x°
Where the h,s are the coefficients. When the expression on the right is expanded, it is simply a
product of the base monomials x ®. Therefore, the monomial on the left is also divisible by at least one x .

This logic is valid not only for monomials, but also for any element, for example, a polynomial f € I.

That is, if f belongs to an ideal, then all its terms must be divisible by one of the generators of the ideal.
In the above considerations, we assumed that the ideal consists of a finite number of generators.
However, some types of ideals, for example, LT(I) (i.e., the leading terms of the elements of the ideal), may

appear to be infinite. In fact, this ideal is also always formed by a finite number of monomials. This fact is
guaranteed by Dixon's lemma.
According to Dixon's lemma, any monomial ideal in the polynomial ring K [x,,%5,... x,,] is formed by

a finite number of monomials:

LT(I) = {my, my,..m,)

Each m; can be expressed as the leading term of some polynomial in the ideal I: m; = LT{g, ), where
g1€l. Hence:

LT(I) = (LT(g,), LT(g2), ...,.LT(g.))

These g; form a Grobner basis. Now, if fel, but f & (g4, g-...- @), then dividing it by the g; yields a
nonzero remainder r:

f=hygi+ hags..theog: +7

However, no term in r is divisible by LT{g;). This contradicts the fact that LT{r)eLT(I). Therefore,
r =0 and fe{gy, g2, ... g ). Hence, the ideal 1 is a Grobner basis.

According to the Hilbert basis theorem, any ideal I < K[xy,x5,..%,] has a finite number of

generators. This is an important result related to the existence of a Grobner basis.
The Ascending Chain Condition (ACC) states that for any N in a sequence of ideals such that
.irl [ jl': [T jl'} [ arErH

Iy = Iyt = gz = ==

This condition is equivalent to Hilbert's theorem and is used as the main tool in its proof.

Example: Let g, = x —z, 9. = v +z and I = {g,, g-) = C[x, v, z]. In lexicographic order (x >y > 2)
they have LT(g,) = x, LT(g,) = v, so:

If f €Iand LT(f) = cz™, then f depends only on z. But since f = hy g, + h.g-, it also depends on x
and y. This is a contradiction. Therefore, the leading term of any f € (x, v) must be divisible by x or y.
Hence, g4 and g form a Grobner basis

In addition, one of the effective ways to describe an Ideal is to find its basis. In the case of
polynomials in one variable, this is very simple: it is proven that for any ideal there is a unique basis (i.e., a
basis consisting of one element). In this case, using the division algorithm and the Euclidean algorithm, the
greatest common divisor (gcd) of the polynomials that make up the ideal is determined. This gcd serves as
the basic (generating) element for the ideal.

For example, if we have polynomials f(x), g(x) € k[x], their greatest common divisor is d{x), and
then:

(f (x), g(x)) = (d(x)}
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This means that for any polynomial h(x) to belong to this ideal, it must be divisible by d{x) without a
remainder, i.e.:

hix) € {d(x)) = hi(x) = 0 mod d(x)

This method is not directly applicable in the multivariable case

However, this approach cannot be directly applied to the ring of polynomials in multivariables (i.e.
k[x,,x4,...%,]). Because in this case, many new complications arise. Therefore, a generalization of this
method is required.

In the case of polynomials with one variable, we simplify the division process: since there is only one
variable, they are written in decreasing order of monomial degree, for example:

flx) =ax™+ a1 x" 1+ +a,

The issue of ordering for polynomials with many variables

In polynomials with many variables, the order of the monomials (i.e., in what order they are placed) is
very important. For example, the following two expressions:

—_"X.':_'].-‘ + _'1'.'_].-':

—xy? +x2y

both are mathematically correct, but differ in their ordering approaches. This introduces the concept of
monomial orderings. Some are more convenient for different algorithms.

That is, there may be several correct orderings, but some of them are preferable in practical
calculations (for example, in constructing Grobner bases).

Another problem with division is that the remainder is not unique

In the case of one variable, the remainder obtained during division is unique:

flx) = glx)d(x) + r(x), where deg (r) < deg (d)

However, in the case of many variables, this property does not hold: the result of the remainder
depends on the order of the division. For example:

f=xy+xyt+y?

If we carry out the division by f; = xy — 1 and f; = v* — 1, we get one result. On the other hand, if
we change the order and start dividing by f; first, we get a different result.

Determining the order is a prerequisite for algorithms

To reliably analyze polynomials in many variables, a complete order (i.e., a linear order) must be
defined among the monomials. This means that for any two monomials x® and x#, only one of the following
must hold:

—x® < xF

—x® = xF

—x® = xF

Another condition is added to this rule: if & > , then for any ya +y = §+y must be satisfied.
Such conditions guarantee the uninterrupted operation of many algorithmic processes (in particular, Grobner
basis algorithms) [12; 174 p].

Conclusion. The above analysis has shown that monomial ideals, due to their simplicity in the ring of
polynomials, are an important foundation in the study of ideal theory. Grobner bases, on the other hand,
reveal the structural properties of these ideals in more depth and make it possible to use them in practical
calculations. The Buchberger algorithm is an effective tool in this regard, serving as the main bridge between
theory and practice. It is also worth noting that Stanley—Reisner theory is a modern mathematical direction
that combines the fields of combinatorics, algebra, and topology, and studies the structural properties of
simple complexes using monomial ideals. This theory belongs to the field called combinatorial-commutative
algebra and reveals deep connections between simple (simplicial) complexes and the algebraic structures
associated with them.

The monomial ideal, called the Stanley—Reisner ideal corresponding to a simple complex, expresses
the combinatorial structure of this complex in algebraic form. In other words, using the Stanley—Reisner
ideal, spatial and geometric relations in a simple complex are expressed by algebraic formulas. This makes it
possible to analyze complex combinatorial structures using an algebraic approach.
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The importance of the Stanley—Reisner theory is that it is widely used to determine topological
invariants of simple complexes, for example, their homology and cohomology groups. This theory is used
not only in purely mathematical research, but also in computational problems related to computer science,
data structures, network theory, and geometry.

On the other hand, Grobner bases are a powerful computational tool used to analyze the structure of
ideals in a ring of multivariable polynomials. Grobner bases allow you to perform operations on ideals,
simplify them, determine primary decompositions, calculate radicals, and perform practical work on
algebraic varieties. They are also a key tool for performing complex operations such as solving polynomial
systems, classifying solutions to systems of equations, and partitioning ideals into members.

The Buchberger algorithm is the most popular and basic algorithm for constructing Grébner bases.
This algorithm iteratively constructs a Grobner base from a given set of polynomials and is implemented in
many computer algebra systems (e.g. Macaulay2, Singular, CoCoA). The Buchberger algorithm allows for a
deep analysis of the structure of an ideal and the solution of practical problems.

Monomial ideals occupy a special place in commutative algebra. Due to their simplicity, but at the
same time rich algebraic and combinatorial properties, they are important in many areas of research. With
the help of monomial ideals:

The structure and primary decompositions of ideals are studied;

The local and global behavior of algebraic varieties is analyzed,;

Computational approaches are developed in algebraic geometry;

Algorithmic methods are created that are used in areas such as computer science, optimization, and
statistical geometry.

It is worth noting that monomial ideals serve as a powerful bridge between combinatorics and algebra.
Through them, combinatorial objects are brought into algebraic form and algebraic calculations are
performed on these objects.

The examples given demonstrate the role of the Grobner basis in the complete description of the ideal
and the algorithmic convenience of the calculation. In the future, these approaches can be widely used in the
fields of cryptography, automated systems, and algebraic computing.
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TWO-FERMION HAMILTONIAN ON THE THREE DIMENSIONAL LATTICE WITH
FIRST NEAREST-NEIGHBOR INTERACTION

Khasanov Adkham Bakhriddinovich,
Doctoral student at Samarkand State University
atham.xasanov@mail.ru

Abstract. We study the Schrédinger operators H,(K), associated with a system of two identical

fermions on three-deminsional lattice Z*, where K £ T2 denotes the fixed quasi-momentum of the particle

pair. In this model, only the interaction between first nearest-neighboring lattice sites is taken into account,
with interaction strength g € R. We partition the parameter space of i into regions such that, in each

connected component, the operator H,(0) has a fixed number of eigenvalues located below the bottom

and/or above the top of the essential spectrum. Furthermore, in each of these regions, we establish a sharp
lower bound on the number of isolated eigenvalues of the operator H, (k).

Key words: Schrodinger operators, two-fermion system, eigenvalues, essential spectrum.

UCH O°’LCHAMLI PANJARADA BIRINCHI ENG YAQIN QO’SHNI TA’SIR BILAN
TAVSIFLANGAN IKKI FERMIONLI GAMILTONIAN

Annotatsiya. Biz Z* uch o’lchamli panjarada harakatlanuvchi bir xil ikkita fermiondan iborat tizim
uchun Shredinger operatorlari H,(K) ni o’rganamiz, bu yerda K € T3- zarrachalar juftligining sobit

kvazimplusi hisoblanadi. Ushbu modelda faqat birinchi eng yagin qo’shni panjara tugunlari orasidagi ta’sir
hisobga olinadi, ta’sir kuchi esa i € R bilan belgilanadi. Biz i parametr orgali tekislikni shunday sohalarga

ajratamizki, har bir bog’langan komponentda H,, (D) operatori asosiy spektrning pastki chegarasidan pastda
va yoki yugori chegarasidan yuqorida joylashgan qat’iy (o’zgarmas) sondagi xos qiymatlarga ega bo’ladi.
Bundan tashqari har bir bunday sohada H,(K) operatorning ajralgan (izolyatsiyalangan) xos giymatlari

soni uchun aniq pastki chegara o rnatamiz.
Kalit so“zlar: ikki fermionli tizim, Shredinger operatori, asosiy spektr, xos giymatlar.

TAMMJIbTOHUAH JIBYX ®EPMHUOHOB HA TPEXMEPHOM PEINETKE C
B3AUMOJEVMCTBUEM MEXKIY BJANXKAWMIIIMMHA COCEISIMU

Annomayus. B dannoii pabome uccredyromes onepamopul Ilpéounzepa H, (K), coomsemcmeyoujue
cucmeme u3z O8YX UOCHMUYHBIX (QepMUOHOE, OBuNCYwuUXCs Ha mpéxmepnoli pewémie TP, 20e K € T3 —
Quxcuposannvlii  K6asuMoMeHm napvl uacmuy. B paccmampueaemoii molenu yuumuvleaemcs mobKO
g3aumooelicmaue Meicoy ONUNCAUUWUMU COCEOHUMU V3IAMU PeueémKU, GeIudUHd KOMopo2o 3a0aémcs

napamempom i € R. Mot pasdbueaem npocmpancmeo napamempa | Ha 001aCmu makum oopazom, 4mo 8

Kaskcooll ceazHou Komnonenme onepamop H, (0) umeem urcuposannoe wucno cobecmeennvix snaenui,

PACNONIONCEHHBIX HUdICE HUMNCHEL U/UNU 8blule BepXHell 2paHuybl OCHO8HOU cnekmpa. Kpome mozo, 6 kasxcooii
u3 makux obnracmeil YCMAaHABIUBAEMCA MOYHAA HUNCHAA OYEHKA YUCIA U30IUPOBAHHBIX COOCMEEHHbIX
snauenuii onepamopa Hy, (K.

Kntouesvle cnosa: o0gyxgepmuonnas cucmema, onepamop ILlpéouneepa, ocHosHOU cnekmp,
cobCcmeeHHble 3HAUEHUS.
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Introduction. Lattice models are essential in various areas of physics. Among them few-body lattice
Hamiltonians [27] are simplified versions of Bose or Fermi-Hubbard models with a fixed number of
particles. These models are of independent theoritical interest [2,4,5,16,17,19,21,23,24] and can also
approximate continuous systems [9], enabling analysis of few body effects via bounded operator theory. A
notable example is the Efimov effect [8], observed in both continuous and lattice three-body systems
[2,4,7,17]. Discrete Schrodinger operators provide simple models for few-body dynamics in periodic media,
such as ultracold atoms in optical lattice formed by laser interference [6,39]. In recent years, few-atom
systems in optical lattices have attracted increasing interest due to their highly tunable parameters —
including lattice geometry, dimensionality, particle masses, interaction strengths, and temperature — see [6,
14, 15, 25]. Unlike traditional condensed matter systems, where bound states are typically formed via
attractive interactions, ultra cold atomic systems in optical lattices allow experimental observation of stable
bound pairs formed through repulsive interactions [33, 39]. Even single-particle, one-dimensional lattice
Hamiltonians are relevant in applications. For instance, [29] demonstrates how arranging certain molecules
on a lattice can significantly enhance nuclear fusion probability using a one-dimensional lattice Hamiltonian
model. Unlike in the continuous case, the lattice few-body system does not admit separation of the center-of-
mass motion. However, the discrete translation invariance allows one to use the Floguet-Bloch

decomposition (see, e.g., [3, Sec. 4]). In particular, the total n-particle lattice Hamiltonian H in the
(quasi)momentum representation may be written as the von Neumann direct integral
&

e [ HGOaK &
KeTd

where T¢ is the d-dimensional torus and H{K), the fiber Hamiltonian acting in the respective
functional Hilbert space on T"~1)4 Recall that the fiber Hamiltonians H{K) nontrivially depend on the
quasimomentum K £ T¢ (see e.g., [3, 10, 27, 28]).

It is well known that the Efimov effect [8], originally discovered in the context of three-body systems
in three-dimensional continuous space R#, also manifests in discrete settings. The essence of the effect lies in
the fact that a three-particle system with pairwise short-range attractive potentials admits infinitely many
bound states whose energies accumulate exponentially near zero, provided that the two-body subsystems do
not have negative spectrum and at least two of them are resonant — meaning that even an arbitrarily small
perturbation of the two-body potential produces a bound state.

A rigorous mathematical justification of this phenomenon has been given in [34, 36, 38, 40].
Moreover, the existence of the Efimov effect for three-particle systems on the three-dimensional lattice
Z2 has been rigorously established in [2, 4, 17]. These results support the relevance of lattice models in the
study of few-body quantum phenomena.

In this paper, we consider a related problem in the discrete setting: namely, we investigate the
behavior of eigenvalues of the fiber Hamiltonians H{K'), corresponding to three-body systems on Z2, as they
emerge from the edges of the essential spectrum. This study represents a first step toward understanding
Efimov-type phenomena in three-particle lattice systems and lays the groundwork for future analysis of more
complex cases, such as the full three-body problem on Z2. In order to obtain a more detail information, we
consider an interaction between particles that contains two terms, the one which is only non-trivial if the
particles are located in the nearest neighboring sites of the lattice, and another one, only non-trivial if the
particles are positioned in the next to nearest neighboring sites (see Sec. 4, definition (6)). These terms
include real factor w, and, in the (quasi)momentum representation, the combined interaction potential is
denoted by 1. The presence in 1, of the two terms independent of each other and each depending on the

corresponding parameter p allows the fiber Hamiltonian H(K') to have eigenvalues simultaneously below

and above the essential spectrum.
Thus, as the entries H(K') in (1), in this work we study the family of the fiber Hamiltonians

H,(K):= Hy(K) + 1], K = (K, K, K;) ET?, (2
where Hy (K is the fiber kinetic-energy operator,
{HD{E}}E}{P] = SK{P}}E{P}: P = {pj_: PE: 13"3} = TEJ JF = LLG{:TE }J
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with

Ex(p):=2TL, (1—cos:! cosp;) 3)

The potential 1, is an integ_ral operator on L*¢('T#) with a smooth kernel function explicitly given by
formula (6) below. The formula (10) implies that for any non-zero u the operator 1, is rank 6. Notice that 1,
does not depend on K at all. Surely, the operators Hy(K) and ¥, 4 € R, are both bounded and self-adjoint.
Since V], is finite rank, the essential spectrum of H,{K) coincides with that of Hy(K) (see Sec. 7), i.e. it
coincides with the segment [£in{(E ), & max (K], Where

3

3
. _ K; _ _ K.
Smmuﬂﬂ:ZEE{l—cuyjl EmmJHh:222{1+car§}
i=1 i=1

To the best of our knowledge, the Hamiltonian (2) represents a new exactly solvable model. Within
this model, we will first find both the exact number and location of eigenvalues of the edge operator H,(0).
Then, for any pair of the interaction parameters u € &, we will establish sharp lower bounds on the numbers
of isolated eigenvalues of H,(K), K = 0 lying below and above the essential spectrum Theorem 19 and 20.

The primary objective of this article is to explore how eigenvalues of the operator H,(K) emerge from
the essential spectrum as the parameter i changes, and to analyze the reverse phenomenon—namely, the
absorption of eigenvalues back into the essential spectrum. To address this, we employ the Fredholm
determinant framework [1, 18] as a key technical instrument. Specifically, we examine the Fredholm
determinant D, (K,z), which is linked to the Lippmann-Schwinger operator constructed from the
unperturbed Hamiltonian Hy(K) and the perturbation I,. It is a well-established result [1] that, for any fixed
K € T3, the eigenvalues of the perturbed operator H,(K) = Hy(K) + ¥, correspond bijectively to the zeros
of the associated determinant D, (K, z).

We also point out that similar findings were reported in [13, 22] for a two-boson lattice system. In that
setting, the structure of the partition of the parameter space R into its connected components is relatively

straightforward. In contrast, for the fermionic case considered here, this partitioning becomes considerably
more intricate and demands a more refined analytical approach. Interestingly, the maximum possible number
of isolated eigenvalues arises only within four specific connected components, where g spans unbounded

intervals.
Hamiltonian of a lattice two-fermion system
The position-space form of the two-fermion Hamiltonian
Let Z* be the three-dimensional lattice and #%2(Z?* x Z3) — £3(Z* x Z?), the Hilbert space of

square—summable antisymmetric functions on Z* x 2,
In the position-space representation, the Hamiltonian iF:# associated with a system of two fermions
with a first and second nearest-neighboring-site interaction potential "i?# is an operator on £*@(Z3 x T*) of

the following form:_
H,=Hy+V,, peR (4)

Here, Hj is the kinetic energy operator of the system, defined on £22(Z? x Z?) as
Hofl(xy) = ) (o)~ sy —flay+9)]  feea@@x),
l=[=1

where |s5| = |s,| + |52| + |53] for s = (54, 55,53) € T*.

The first and second nearest-neighboring-site interaction potential "'E}# is the operator of multiplication
by a function 1,

[Vuf 1 y) = 8,0 — 1)f (x,7), f €£22(23 x I?), (5)

where
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E’H{x}z{ 1 |;t.’|= l.l-
0, otherwise.

Obviously, all the three operators ]ED,iE}“, and ]'I::“ (for u € R) are bounded and self-adjoint.

The two-fermion Hamiltonian in the quasimomentum representation. Let T be the three-

dimensional torus, T2 = (R/2mZ)? = (—m,m?|. The torus T? represents the Pontryagin dual group of 72,

equipped with the Haar measure dp. Let L**(T%x T%) be the Hilbert space of square-integrable

antisymmetric functions on T% » T,

The quasimomentum-space version of the Hamiltonian (2.1) reads as

H,;:= (F @LF)]E#{:LF ®F)*,

where F & F denotes the Fourier transform. The operator H,, acts on L**(T# x T#) and has the form
H, =Hy+V,, where Hy = (F & F)Hy(F & F)* is the multiplication operator:

[Hofl(p.q) = [e(p) + =(g)]f(p.q),
with 5

e(p):=2 ) (1-cosp), p=(pu,p2ps) € TS
i=1

the dispersion relation of a single fermion. The interaction ¥, = (F & :F}‘?E}H{;F ) F)*is the integral
operator

. 1 . .
[V.flp. q) = 23 j v, (p —u)f(u,p +qg— u)du

'TH-
with the kernel function
LL{P] =H Eé’izj_ cosp;, p= {IP'J.JPEJPE} £ TE' (6)

The Floquet-Bloch decomposition of IZ,, and discrete Schrodinger operators
Since iF:“ commutes with the representation of the discrete group Z* by shift operators on the lattice,
the space L**(T? x T?) and H,, can be decomposed into the von Neumann direct integral as (see, e.g., [3])

12e(T3 x T3) ~ | ;?;T“ L2°(T3) dK (7)
and

_ = e

H, ~ [ H,(K) dF, (8)

where L*°(T?) is the Hilbert space of odd functions on T2. The fiber operator H,(K), K € T?, in (8)
acting on L*°('T#) is of the form

H,(K):= Hy(K) + V), 9)

where the (unperturbed) operator Hy(K) is the multiplication operator by the function (3) and the

perturbation operator V, is given by
3

: H , . : :
Wr]e) = 5 ) sinp, [ singradaa (10)
=1 T
Obviously, both the operators Hy(K) and ¥, are bounded and self-adjoint. In the literature, the
parameter K € T? is called the two-particle quasimomentum and the entry H,(K) is called the discrete

Schrédinger operator associated to the two-particle Hamiltonian ]'I::H.
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The essential spectrum of discrete Schrodinger operators. Depending on i = &, the rank of I,
varies but never exceeds six. Hence, by Weyl’s theorem, for any K & T¢ the essential spectrum

o...(H, (K))of H,(K)coincides with the spectrum of H, (K, i.e.,
GEBB{:H,L! {h,}} = G{HD{H}} = [Emin{:f{): Smax{:h,}]i (11)

with
3

-
i

S | K |
Emin(K):= ity Ex(p) =4 ) (1= c053) = Eqin(0) =0,
Z,

E

3

: : : K; :

Emax(K):=max Ex(p) = 42 {1+ cos—) = E.(0) = 24,
=

where

Ex(p):=4T%, (1—cos™ cosp;). (12)
Auxiliary statements. Let L2 (T3 = L22(T%) for each @ £ {0,,0,,05,000} be the subspaces of odd

functions defined as
L2°:(T?) = {f € L**(T3): f(py, p2.p3) = fF(—Pr. P2 P3) = f(pr —P2.03)}

L#°2(T?) = {f € L**(T3): f(py, p2.3) = fF(—Pr. P2 P3) = f(pr. P2.—P3)}
L#2:(T3) = {f € L**(T2): f{py, P2,03) = f(Pr, —P2.03) = f(pr P2 —P3)}

L:JDDD{:TE] = {f = L:Jﬂ{:'ﬂ‘a}:f{ph P:JPH} = _f{:_pl.lpfjpﬂ} =
= —f(pr,—P2,Ps) = —f(pL P2, —P3)} for a.e (py,paps) €T
Here by o; we mean an odd function with respect to the i-th coordinate.

Lemma 3.1 The equality

120 (T®) = 17°+(T3) @ L2°2(T) & [>°2(T°) ) 12°° (13)
holds true.

Proof. The proof follows from the fact that each element of L°{T*) may be represented as the sum of

the functions in L2€ (T?) for each 8 € {o,,0,,03, 000},

The operator Hy(0) is the multiplication operator by the symmetric and even function
Eolp) = 4e(p) = 4e(py, p2.p3), Which is even in each variable, in L*®==(T?). Hence, for each
6 € {eeo, eoe, oee, 000} the subspace L*#(T?) is invariant with respect to Hgy{0). Now recall that the
interaction operator ¥, has the form (10) and, thus, it reads as

[v.fl(p) = % J‘ (sinp, sing, + sinp,sing, + sinpysing;)f{g)dg
T

and denoting by I{{i, 6 € {0,0,,03,000} in the reducing subspaces L*#(T?),8 € {o,, 0., 05,000}, we
arrive at the expressions

ny B . : .

[V Fl ) = o sinp, j sing; f(q)dg,i = 1,2,3,
TB-

[1;2°° f1(p) = 0.
It follows from the above expressions that
H,(0)|26(7sy = HE (0):= Hy +V}f for 6 € {0, 05,053,000},
Therefore,
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0(H,(0)) = Usetoyomaz000) OHS (0),  (14)

where 4| is the restriction of a self-adjoint operator 4 on a reducing subspace H. Thus, the study of
the discrete spectrum of H,{0) reduces to that for the restrictions of H,{0) onto each subspaces L9 (T3),
# € {0y,0,,05,000}.

3.1 The Lippmann-Schwinger operator

Let {f, i = 1,2,3} be a systems of vectors in L2 (T?), & € {0, 05,03, 000}, with

Eing, Einps Einpg

ﬂ’f.—{j}} = 7 pafe’ ﬂ’fz{.p} = e Tk ﬂ’fa{.p} = e ] (15)

One easily verifies by inspection that the vectors (15) are orthonormal in L*#(T3). By using the
orthonormal systems (15) one obtains

GEf = ulf, af Jaf (16)

where (-,-) is the inner products in L%€ (T3). For any z € C\[0, 24] we define (the transpose of) the
Lippmann-Schwinger operator (see., e.g., [26]) as

BE{:[LZ} = —IfL‘gRD{[Lz}, & € {0y,05,05, 000}

where R,(0,z): = [Ho(0) — zI]™%,z € T\[0, 24], is the resolvent of the operator H,{0).

Lemma 3.3 For each i € R the number z € €\ [0, 24] is an eigenvalue of the operator Hf (0} if and
only if the number 1 is an eigenvalue for BE (0,2).

The proof of this lemma is quite standard (see., e.g., [1]) and, thus, we omit it.

The representation (16) yields the equivalence of the Lippmann-Schwinger equation
Bl (0,2)p =@, ¢ € 1**(T?)

to the following algebraic linear system in x;: = (@, aff‘ ), i=12,3:

(1+ pa®(2)x =10 (17)

where

a®(z) =

1 J‘ sin’p;dp (18)

4m3 24 Eolp)—2

Taking into account that the function £5(p) = 4=(p) = 4=(py, P2, p3) IS Symmetric, it is easy to check
that the functions a? (z) do not depend on the symbol &. Thus, we skip the symbol superscripts and denote
these functions simply by a(z).

The reasoning similar to the one we used in the case of the functions (18) allows us to conclude that
the determinant of the operator I — BE {0, z) does not depend on &, too. Thus we write

A,(z) = det[l - Bf{:ﬂ, z)], z € C\[0, 24],8 € {0y, 05,05, 000},

where

B,(2): =1+ pa(2) (19)

Lemma 3.4 A number z € C\[0,24] is an eigenvalue of the operator H,(0) if and only if
A,(z) =0 (20)

If z is such an eigenvalue then necessarily it has multiplicity three.

The proof of this lemma for each & £ {04, 05,05, 000} is quite standard (cf., e.g., [22, 20])

Remark 3.5 Notice that for each & € {0y, 04,045,000} any eigenvalue z € T\[0,24] of Hf{:ﬂ} are
simple. Since

H,(0) =@ HI(0)

the same z is an eigenvalue of multiplicity three for H, (0).

Lemma 3.6 The functions A, (z) and a(z) defined in E\[0,24] are real-valued and, moreover, a(z)

strictly increasing and positive in (—oe,0), a(z) strictly increasing and negative in (24, +co) and have
following asymptotics:
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lim a(z) = a(0), lim a(z) = —a(0). lim a(z) =0 (21)
lma,@=1+a(0y lim G =1-a0p lmaE=1 (@)

Proof. In view of Lemmas 18, the proof can be obtained through a simple calculation.
Theorem 3.7 For any u £ IR, the number and multiplicities of eigenvalues of Hf{:t]} outsite the set

O ass (H 9{’0}) are described in the following statements.

1 1
K oot ﬂ}] the operator H, E‘{t]} has no eigenvalues outsite the essential spectrum.

(i) Forany u =— the operator H*’{ﬂ} has unique simple eigenvalues z(y; 0) = 0 in (24, co) and
no eigenvalue in (—eo, t:l}. .
(iii) For any p << —— the operator HE‘{G} has unique simple eigenvalues z(u;0) < 0 in (—ece,0)

(i) Foranypu & [

and no eigenvalue in (24, m}
Theorem 3.8 ft’ ET*and i ER.

B Hp<—— the operator H, (K) has least one eigenvalue lying below the essential spectrum.

(i) fu= ﬂl,—m the operator H, (K has least one eigenvalue lying above the essential spectrum.
Prof of the main results. Our main results are Theorem 19 and Teorem 20, then we first prof the
Theorem 20 It is known that essential spectrum of the Hamiltonian Hﬁ [0 coincides with the interval [0,24].

The following lemma is important for proving Theorem 19.
Lemma4.l Letu € R. Then:

(i) Forany p = —;i the function A, has unique root &, (i) in (—c=, 0),.

(if) Forany u € [ ] the functions 4,, has no roots,

||}:|
(iii) For any p = m,—ﬁ} the functlons A, have unique roots &, () in (24, +ce).

Proof. Let us prove the item (i). If g < —RILD} then according to Lemma 18
E,l-% A(z) <0

and
lim A,(z) < 1.

2o
Hence there exists one number £, (i) in (—e2,0), such that

"'1"#(51'[;“}:} =0.

Since the rank of the operator [Ie;f' £](p) is equal to one, there exists unigue root.
Ifue [ 0’2
thté A,(z) =0, ;i_li'{l‘} AS(z) =0

15}], then according to Lemma 18, the inequalities

always hold. Since

Jm 8, =1

the function 4, {'-} has no roots.

Finally, if u >—= then according to Lemma 3.6,

211_1514 A (z) < {]

and _

zl—iol-t-ﬂ-:.-u ﬁ# {2} =1

Hence there exists one number &, () in (24, +co), such that

A, (&5,w) =0.
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Since the rank of the operator [Ie;f' f] (p) is equal to one, there exists unique root.
Proof of Theorem 19 follows from Lemma 16 and 4.1.
4.1 The discrete spectrum of H ,(K). For every n = 1 define

e, (K ) = su inf H,(Khpb, 23
Sl fi’-_;---.-fi."?n_-_léﬂ-"':":1"3:'ﬁf"E[ff"u--uff’n—;]lallﬁf’”:l{ WE.Y) 23)

and

En(Kip) = inf sup H, (), 24
PO bunier 1) et jl||¢||—-{ bb) (24)

By the minimax principle, e, (K; 1) = &pin(K) and E,(K; ) = Emae(K). Sinc the rank ov ¥, does
not exceed six, by choosing suitable elements @y, ¢,,..,¢¢ from range of 1],
e, (K 1) = Ein(K) and E, (K i) = E e K) foralln = 7.

Lemma4.2 Letn = 1andi € {1,2,3}. For every fixed K; € T,j = i, the map

K; € T = Exun((By, K2, K3)) — e (K, Kz, K3 1)

is non-increasing in (—m, 0] and non-decraesing in [0, ]. Similarly, for every fixed K; € T, # i, the
map

ht:" ET E?!{{:Rlx Hfi HE}FP} - Emax{:{:ﬁli HZJ HEI}}

is non-increasing in {—m, 0] and non-decraesing in [0, x].

Proof. Without loss of generality we assume that i = 1. Given y € L*°(T?) consider

one concludes that

((Hy(B) — Eqn (KDY ) = chns—{l —cosq;) [Y(g)l*dg, K= (K, K K3).
TE i=

Clearly, the map K, €T = {{_HD{_E}— Emm{.h}}ap,a,b} is non-decraesing in (—m, 0] and non-
decraesing in [0,m]. Since V, is independent of K, by the definition of e,(K;u) the map
Ky €T = Epn ((Ky, K>, Ks)) — e, ( (K, Ko, K3 ); 1) is non-decraesing in (—m, 0] and non-decraesing in
[0, m].

The case K; € T = E,, (K}, Ko, K3); 1) — Emax (Ky, K2, K3)) is similar.

Theorem 4.3 Suppose that H,,(0) has n eigenvalues below (resp. above) the essential spectrum for
some u € R. Then for each K € T? the operator H,(K) has at least n eigenvalues below (resp. above) its

essential spectrum.

Proof. By Lemma 20 for any K € T2 anm = 1 we have

0 = Eqinl0) — e, (0 ) = £ (K) — &, (K ) (25)

and

Eu{:h’;#} - Smax{:ﬁ} = En{ﬂr#} - Sma\c{ﬂ} = 0.

By the assumption, e,(0;x) the discrete eigenvalue of H,(0) for some g €R. Thus,
Emin(0) — €, (0; 1) = 0, and hence, by (25) and (11) e, (K; 1) is a discrete eigenvalue of H, (k) for any
K €T3, Since ey (K; p) = - = e,(K; ) < Ey;n(K), it follows that H, (K) has at least n eigenvalue below
its essential spectrum. The case of E,, (K; u) is similar.

Proof of Theorem 20 can be obtained by combining Theorem 25 with Theorem 19.
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UO’K 519.63
ISSIQLIK TARQALISH MASALASINI SONLI YECHISH SXEMASI
To‘rayev Jo‘rabek Nurbek o‘gli,

Iqtisodiyot va pedagogika universiteti, matematika kafedrasi o ‘qituvchisi
0511jurabek@gmail.com

Annotatsiya. Ushbu magolada buziluvchi turdagi chizigsiz issiglik targalish tenglamasi uchun
ayirmali sonli yechim usuli ishlab chigilgan. Noma’lum koeffitsiyentlar usulida noma’lum to'r
funksiyalarining chizigli kombinatsiyasi shaklida ayirmali sxemalar tuzilgan. Ayirmali sxema yuqori
darajadagi approksimatsiyani ta’minlash uchun Teylor qatori yordamida aniqlangan. Chizigsiz tenglamalar
sistemasi uchun iteratsion usullar (Pikar, maxsus va Nyuton usullari) taklif gilinib, ularning algoritmlari
Visual Studio 2012 muhiti (C# dasturlash tili)da dasturlashtirilgan. Progonka usuli yordamida ayirmali
sistemaning sonli yechimi topilgan va hisoblash eksperimentlari natijalari orgali usulning samaradorligi
tasdiglangan. Shuningdek, sonli yechimlarning grafigi va animatsion ko ‘rinishi MATLAB grafik modullari
yordamida tasvirlangan. Tadgiqot chizigsiz differensial tenglamalarni sonli yechish, ularning xossalarini
tahlil gilish va vizualizatsiya gilishda muhim amaliy ahamiyat kasb etadi.

Kalit so‘zlar: Koeffitsiyentlar usuli, to‘r funksiya, ayirmali sxema, differensial tenglama,
approksimatsiya, Koshi masalasi

YNCJTEHHASA CXEMA PEHIEHUA 3AJTAYM TEIVIOITPOBOJHOCTH

Annomauus. B oannoil cmamve paspaboman YUCIEHHbIU MemOo0 PEUeHUsi HETUHEUHO20 VPAGHEHUS.
Menionpo8OOHOCMU BbIPOIHCOEHHO20 MUNA C UCNONb308AHUEM pasHOcmHOU cxembl. C nomowwio memooa
HeUu36eCmHbIX KOIPDUYUEHMO8 NOCMPOeHbl PA3HOCMHbIE CXeMbl 8 ude TUHEHOU KOMOUHAYUU 3HAYEHUll
cemounou Gyuxyuu. JJns obecneyenus blCOKOU MOYHOCU ANNPOKCUMAYUU PASHOCMHOU CXeMbl NPUMEHEH
pao Teinopa. /na peuwenus HeauHeuHOU CcUcCmeMbl YPAGHEHUU NPeONoNCeHbl UMEPAYUOHHbIE MemoObl
(memoouwt Iluxapa, cneyuanvhwviil Memoo u memood Hviomona), arcopummsi Komopuix peaiuzo6amsi 8 cpede
Visual Studio 2012 ¢ ucnonvzosanuem sszvika npozpammuposanus C#. Pewenue pasnocmmuoil cucmemul
NONYYEHO ¢ NOMOWbIO MeMo0a NPOLOHKU, U Pe3VIbmMambl GbIYUCTUMENbHBIX IKCNEPUMEHN08 NOOMEepOUU
aghpexmusrHocmsb npednodxcenno2o nooxooda. Kpome mozo, uucieHHvle peuieHus 8U3yaiu3uposansvl 8 suoe
2paguKros u anumayuy ¢ UCnoab308aruem epaguueckux mooynet MATLAB. Hccredosanue npedcmagnsem
NPAKmMu4eckylo  YeHHocmsv 0N YUCNIEHHO20 — aHAIu3a U GU3YANUSAYUU  CEOUCME  HEeNUHElHbIX
oughghepenyuanoHvix ypagHeHuil.

Kniouesvie cnoea: memoo kospuyuenmos, cemounas — QyHKyus, pasHOCMHAA ~ cXemd,
oughpepenyuanvroe ypasnenue, annpoxcumayus, sadada Kowiu.

NUMERICAL SCHEME FOR SOLVING THE HEAT CONDUCTION PROBLEM

Abstract. This paper presents a numerical solution method for a degenerate nonlinear heat conduction
equation using a finite difference scheme. The difference scheme is constructed as a linear combination of
unknown grid function values via the method of undetermined coefficients. To achieve high-order
approximation, Taylor series expansion is applied. Iterative methods (Picard, special method, and Newton's
method) are proposed for solving the nonlinear system, and their algorithms are implemented in Visual
Studio 2012 using the C# programming language. The numerical solution of the finite difference system is
obtained using the Thomas algorithm (tridiagonal matrix algorithm), and the effectiveness of the method is
confirmed through computational experiments. Furthermore, the numerical solutions are visualized with
plots and animations using MATLAB graphical modules. This research holds significant practical value for
numerically solving and analyzing nonlinear differential equations and their visualization.

Keywords: method of coefficients, grid function, finite difference scheme, differential equation,
approximation, Cauchy problem.
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Kirish. Noma’lum koeffitsiyentlar usulida ayirmali sxema sifatida noma’lum to‘r funksiyaning
shablonni tashkil giluvchi tugun nugtalardagi giymatlarining chizigli kombinatsiyasi olinadi. Ushbu chizigli
kombinatsiyaning koeffitsiyentlari ayirmali sxema berilgan differensial tenglamani to‘r qatlamlari bo‘yicha
iloji boricha yuqori tartibda approksimatsiya gilish shartidan topiladi [2].

Masalan,

a_su
ot ox?

U(x,t):{( Xt )i (%08 ) (Xty); (x,,tj+1)}

shablonda ayirmali sxema qurish talab etilgan bo‘lsin. Demak aylrmall sxema
j+
aul, + pul +yul + ™ =0. (1)
j+l . .
va U, to‘r funksiyalarni (Xi 1 J.) nuqta atrofida Teylor gatoriga yoyib,

tenglama uchun

ko‘rinishda ekan. UI o u’

i+1
(1) tenglamaga qo‘yamiz.
i+
0£U|1+ﬂu +]/U|+1+/Jui -
i

ou(x,t.) h?o%u(x,t) h3au(x,t.)
oy —h Py > LA 3 LA
OX 2 OX 6 OX
au(x;,t J) h? 0%u(x,t ,) h® o%u(x;,t ,)
x 2 o 6

+plul +y(u) +h—

[ ou(x,t) 72 dlu(x.t, ) h® °u(x;.t, )
vulu) r— 4 : - .=
ot 2 ot 6 ot

| ou(x.t;) h? o’u(x.t;)
(a+ﬂ+y+uﬁ#+(y—ai%—?g——+3{a+y}—7§7——
ou( x,t
+ﬂ7__%§_Ll+o(h3+72> )
ou o

i+ _ 3 2 e -
(2) tenglikdan U], + Aul +yul  + uu. )(Xi,tj)+0(h +7°) bo‘lishi

ot o
uchun &, ﬂ,}/ va L koeffitsiyentlar quyidagi tenglamalar sistemasini qanoatlantirishi kerak.
(a+B+y+u=0

y—a=0

) 2 - (©)
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1 1

F’ lu:; va ﬂ:hz:—i ekanligini

(3) tenglamalar sistemasini yechib, @ =y = —

aniqlaymiz. Koeffitsiyentlarni bu qiymatlariniga qo‘yamiz:
ul, 2ul ul ul, u*
—y— L1 =0 yoki
h h T h T
i+l J ] J ]
Ut Ul Ul —200 Uy

=0 4
T h2 ( )
Demak,
au_d
ot ox?

differensial tenglamani U (X, t.) = {( ot ); (xi,tj);(xm,tj);(xi,tj+1);} shablonda
approksimatsiya qiluvchi ayirmali sxema quyidagi ko* rlmshga ega ekan:
ut-u) ol -2u) +u,J+1

T h2

ou ou .
Endi — = — differensial tenglamani

OX?
U(x.t)= {( i1 J) (Xi’tj);(xm'tj) (X tJ+1)}

shablonda approksimatsiya giluvchi ayirmali tenglamani topamiz. Bu holda ayirmali sxema
j 1 1 1
au) + pult + yut + pultt =0, (5)

ko‘rinishda bo‘ladi. (5) da UJ+1, UiHl, u™ tor funksiyalarni (Xi,tj) nugta atrofida Teylor

gatoriga yoyamiz: -
aulx.t,) 72%ulx.t;) 72 d%ulx.t,) <4 &'ulx.t)

22 e a4 at
au(x.,t;)  aulx.t, ) h o%u(x.t;) 72 8%ulx t;)

ut=ul+r

ult=ul —h +7 + - +——2 -
OX ot 2 OX 2 ot
B hrﬁzu(xi ,tj)_h_38‘°’u(xi ,tj)+i83u(xi ,tj)+ h2r 53u(xi ,tj)_ hz? 83u(xi ’tj)+
oxot 6 ox® 6 ot? 2 ox%ot 2 Oxot®
2 A2 2 A2
Ut =y +h5”(xi ’ti)+rau(xi u ) h MJJ_MJF
OX ot 2 Ox> 2 ot
+h182u(xi ,tj)+h_383u(xi ,tj)Jriagu(xi t ) h2r o°u(x; t, ) he? &%u(x t )+
oxot 6 ox° 6 ot 2 oxéot 2 oxot?
Uholda

au) + pul + !t + )i = au ( ) :B[ (Xut) (xi,tj)+ut’(xi,tj)+
+O,5h2u’x;(xi,tj)+0,572ut’t’(xi,tj)—hru;;(xi,tj)—hgu’x’x’x(xi,tj) T; ug(x .t )+
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h2 h 2 h4 h3
o 0ty )= ot )+ 2w oty )= = tu (e )+

2 2 h 3 4
) gt ,tj)+..}+

-+yh(x,g)+4uﬂxwg)+-OSTﬁQ(x“tL}+%;ug(&,g)4~%%ug(&,g)+a“}+

+ alul(x; t )+ hu (%t )+u(x .t )+
-+O5h2u;(&,g)+4L5rﬁg(&,g)+—hru;(m,H)+~%§ug&bqij)+€;ug(&,g)+
h’z . he? h* . h’z .
+7Tu (xi,tj)+%um(xi,tj)+ﬂuxxxx(xi,tj)+%uxxxt(xi,tj)+

XXt

h2 ? "y h ’ "y ‘ 1111
+ TT Uit (Xi ’tj )+ % Uyt (Xi ’tj )+ % U (Xi ’tj )+ }
O‘xs_hash had_larni ixchgmlab, quy_idagiga ega bo‘lamiz:
au! + pult + it + T = [a +f+y+ ,U]U(Xi A )"‘ h(ﬂ _ﬂ)u;(xi A )"'
+dﬂ+y+ywx&¢J+mm%ﬂ+yw§@JJ+Q&ﬂﬁ+y+yMﬂ&¢J+

3 3
+he(u— By (x ,t,-)+%(u—ﬂ)u;;;(xi,t,-)+%(ﬂ+y+u)u;:(xi,t,-)+
4

+05N"2(-+ gl (1, J+ OB (= Bl [, t, )+ (8+ s, +

3

3
(ﬁ + ﬂ)u;;&’t (Xi Ay )"‘ h%(,u - ﬂ)u;’t;t’(xi 1y )+

"‘%(ﬂ _ﬁ)u;(;(:(,t(xi As )"‘

h2T2
4

hz® *
# 2 (= Bty )+ 7 (B g 1) e

Oxirgi tenglikda quyidagilarni bajarilishini talab gilamiz:

(a+B+y+u=0
1
Bry+u=—
T
<
2
P+pu= Nz
u—p=0
Bu tenglamalar sistemasini yechib, noma’lum &, ﬁ y ¥y [ parametrlarni giymatlarini aniglaymiz:
o 1 B 1 ’ 1 N 1
= —— ) = IL[ = —— , = — —Q .
T h? r h?
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Parametrlarning ushbu giymatlarida

au, +,BU11 +7ulj+1+ﬂulj+l_(g_f_g%l )_O,STut't'(xi,tj)+%ut’t’t'(Xi ,tj)_
it
h2 - 2 . h2 4 -
_Euxxxx(xi ’tj)_%uXXXX(Xi ’tj)+_% (X ¥ ) """ (6)

a, IB Yy M1 parametrlarning topilgan giymatlarini (3.13) tenglamaga qo‘ysak, biz qurgan ayirmali
sxemaning ko‘rinishi kelib chiqadi:

uJ+1 uJ J+1 2u1+1+u1+1 8u(xi ,tj)_(?zu(xi,tj)+o< hz)
r h? a o o
Demak, U(Xi,ti)={<Xi_1,tj) (Xl,tj) ( I+1’tj) (X,,tl+l)'} shablonda qurilgan ayirmali

sxema oshkormas bo‘lib, berilgan differensial masalani 7 bo‘yicha birinchi tartib bilan va h bo‘yicha
ikkinchi tartib bilan approksimatsiya gilar ekan.
Quyidagi

ou 0 ou N
L = — _ K —_— :O, X R y 7
U=-u+= 8x( (u)axj+Q(u) € (7)

tenglamani Q={(t,X): 0<t<T, 0<X<b} sohadaboshlang‘ich va chegaraviy shartlari
u(0,x)=y(x)=0, 0<x<b, (8)

u(t,0) =4 (t) >0,

u(t,b) =¢,(t)=0, te[0,T]

8u au
0,t)=u%(0,t
"3l 7 (0=u'(01) ©)

bo‘lgan holini ko‘rib chigamiz. Bu tenglama buziluvchi (p>2) holi finit boshlang‘ich funksiyali
Up(X)=0, [X|=1>0 Koshi masalasiga ekvivalentdir.

2
oul”
= Q(u) =u” - yetarlicha silliq funksiyalar, m# 0,

Bu yerda K(u)= mPty (PHm-D

0< y(t,x) eC(0,+0) x R" .
Q da fazoviy koordinata bo‘yicha N gadam bilan @,
@,={x=ih, h>0, i=0L..n, hn=b!.

va vaqt bo‘yicha
T

o ={tj=jr, >0, j=0L..m, rm=T}, T>0

to‘rlar qurib olamiz.
Balans usulini qo‘llagan holda (7)-(9) masalani oshkormas ayirmali sxema bilan almashtiramiz va

O(h2 +7 ) xatolikka ega bo‘lgan ayirmali masalani hosil gilamiz:
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j+L ] . . '
OO H A L (57t 5o )
+p (%)l (y'), i=1,2,..n-1 j=01,..m-1
y)=Up(x), i=01..,n, (10)

- 1)\f
Bu yerda b, (y‘“) :( i“l) va a( y) ni hisoblash uchun quyidagi formulalardan biri ishlatiladi

2 ai(y)zxﬁ%],
b a(y)= K(yi—l); K(yi )

(10) algebraik tenglamalar sistemasi yj+1 ga nishatan chizigsiz.

Chizigsiz tenglamalar sistemasini yechish uchun oddiy iteratsiya usulidan foydalanamiz va quyidagini
hosil gilamiz:

j+1 j S s+l +1 S +1
p(x)y' - ¥ =%{aﬂ1[y‘“j( = y.‘”j (y“lj( y - y.‘”ﬂ

+o(6)b (y™). @

bunda S=0,12,....

s \/
1) b(y”l) (yij - Pikar usuli,
s+l (s L
2) b(ym) yi(yij - maxsus usul,

. s \F s V1 /su s
3) bi(y”l):(yij +'B(yij (yi—yij - Nyuton usuli.

s+l s+1
Y, ga nisbatan (3.15) ayirmali sxema chizigli. Y ning giymati, Y,; uchun boshlang‘ich iteratsiya
0

sifatida vaqt bo‘yicha avvalgi qadamdan olinadi: ijrl

= yj. Iteratsiyali sxema bo‘yicha hisoblashda
iteratsiya anigligi beriladi va jarayon quyidagi shart ganoatlantirilguncha davom etadi.
s+1 S

maxiy;—Yy;

0<i<n

(3.18) da quyidagicha belgilashlar kiritamiz
1) Pikar usuli uchun

<¢&.

A :iai(y), Bi :%aiﬂ(y)’
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S s s S s S P
Ci=A+Bi+1, Fi=yi+r(yi‘”j , §=012.., i=12..,n.

2) maxsus usul uchun

S T S
Ai :Fai(y), Bi =

T

Faiﬂ(y)'

S

s s s . £ s s
CiIAi+Bi+1—T[yiJ+lj , Fi=yij+1, s=012..., i=12,..,n.

3) Nyuton usuli uchun

S T S T
Ai:Fai(y), Bi:Faiﬂ(y),
s s s S A s s s d S, g
Ci=A+Bi+l-z| y)* | |, Fi=y+z||y*| -8/ y*"]| |, s=0212...,
1=12,..,n.
Quyidagicha belgilashlar kiritib olamiz:
y'=y. y"=y.
Ayirmali tenglamani quyidagi ko‘rinishda yozib olish mumkin:
s s+l s S+l s S+l s
Ay,-Ciy, +Biy,=-Fi, i=12..,n-1. (12)

(12) tenglamalar sistemasini sonli yechish uchun progonka usulini qo‘llaniladi. (10) va chegaraviy

shartlardan quyidagini hosil gilamiz:
70 :¢1(tj+l)’ yn :¢2 (tj+1) )

Vi = ¢ (:Bu + 7i+1)’ (13)
bo‘lsin, bu yerda ¢;, ﬁl - hozircha noma’lum koeffitsiyentlardir.
Q;, ﬁl kattaliklarni quyidagicha topiladi:
(12) tenglamaga (3.20) belgilashlarda i va i-1 nuqtalarni qo‘yib
(A —-Cia; + B 0 ) Yia * (_Ciaiﬁi +Ba S, +Ba o b+ F ) =0,

(12) da tenglik bajarilishi uchun quyidagi bajarilishi talab etiladi:

{Ai —Cio + B, =0

~Ca.f +Ba, S, +Ba o ff+F =0

Bu yerdan progonka koeffitsiyentlari ¢;, ﬂ, topiladi:

i A
C -a.,B
: 1=2,n (14)
B = Bai. S+ F
A

a,, P, kattaliki 1 =1 bolganda (13) va (12) dan topiladi:
71 :a1(181 + yz)’
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— _AYy,+BYy,+F
Y= :
Cl

Bu yerdan
Y
C,
4 : (15)
ﬂl _ Bl¢1 + Fl

A

Shunday qilib, i :1,n uchun &;, ﬂ, koeffitsiyentlar topiladi.

(11) tenglamalar sistemasining yechimi (13) rekkurent formula yordamida topiladi. Vn ning
giymatlarini (10) chegaraviy shartdan hosil gilamiz:

,yn = ¢2
yn—l = an—l (ﬁn—l + yn)
: (16)

Vi = ¢ (ﬂ. + 7i+1)

Progonka wusulini qo‘llash mumkin bo‘lishi uchun (13) sistemaning koeffitsiyentlari shartni
ganoatlantirishini talab etish yetarli.

A =0, B =0, [C|>|A|+|B] i

(12) iteratsiyali sxema uchun progonka usuli turg‘un va yagona yechim beradi.

Qo‘yilgan (9)-(11) masalani yechish algoritmi tuzib chigildi va C# dasturlash tilida (Visual Studio
2012) algoritmga mos dastur yaratildi. Ma’lumki, chizigsiz masalalarni sonli yechishda iteratsiya jarayonlari
aniq yechimga tez yaqinlashishni ta’minlaydigan hamda chizigsiz jarayonlarning sifat xossalarini
saglaydigan boshlang‘ich yaqinlashishni tanlash — asosiy muammolardan biri hisoblanadi. Bu muammo sonli
parametrlarning qiymatlariga muvofiq boshlang‘ich yaqinlashish sifatida yuqorida qurilgan asimptotik
formulalarni olish orgali hal gilingan. Quyida ayrim hisoblash eksperimentlari natijalari, olingan grafiklar,
hamda sonli yechimlarning tahlili keltirilgan. Hisoblash eksperimentlari natijalari taklif etilgan usullarning
samaradorligini ko‘rsatdi, sonli yechimlar esa o°zida chiziqsiz xususiyatlarni aks ettirgan.

Qo‘yilgan masalanining yechimini grafik tasvirini hosil qilish jarayon haqida to‘laroq tassavvurga ega
bo‘lishimizga yordam beradi. Masalani yechish jarayonida uni vizuallashtirishga katta e’tibor berildi.
Berilgan masala bir o‘lchovli bo‘lib, uning yechimi biror bir sirtning grafik tasviri ko‘rinishida nomoyon
bo‘ladi. Ya’ni har bir vaqt momentida aniq bir chiziq vujudga keladi va bu chiziqlarning ketma-ket hosil
bo‘lishi natijasida animatsion jarayon hosil bo‘ladi. Bu jarayonni amalga oshirishda quyidagi ishlar bajarildi:

1 Visual Studio 2012 (C#) muhitida natijaviy giymatlar hosil gilindi;

'~ Natijalarga mos grafiklarni chizish uchun Visual Studio 2012 (C#) muhiti ichida Matlab
paketining Plot va Esurf grafik moduliga murojaat gilindi.

1 Fazoviy koordinatalar Esurf grafik rejimida akslantirildi;

| Animatsiya hosil qilish uchun har bir gatlamdagi koordintalar ma’lum bir vaqt oraliglarida (Timer
vositasida) ketma — ket almashtirib turildi.

Yugqoridagi barcha komponentalarning o‘ziga yarasha qulayliklari va kamchiliklari bor. Misol uchun
animatsiya hosil qilishda dastlabki tasvirni o‘chirish kerak va yangisini chizish kerak. Bu jarayonda agar
nuqtalar soni kamroq bo‘lsa muammo yo‘q, aksincha, bo‘lganda dasturning ishlashi sekinlashadi.
Shuningdek, turli qatlamdagi qiymatlarda grafik rejimning masshtabi o‘zgarib turadi va animatsiya sifatiga
ta’sir etadi. Animatsiya hosil qilishda eng muhim mexanizm taymerdan foydalanishdir. Taymerning har bir

1n. (17)
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vaqt oralig‘ida bitta tasvir chiziladi. Keyingisida esa eski tasvir o‘chirilib, yangisi chiziladi va jarayon qayta
takrorlanaveradi. Tasvirlarning ketma — ket paydo bo‘lishi animatsiyani vujudga keltiradi.

betta-

Chigish

1-rasm. Asosiy oyna.

Dastur yordamida hosil gilingan natijalarning ba’zilari quyida aks ettirilgan.
Boshlang‘ich giymatlar ,B =21 g= 2.5, p= 2.65, m=1.2, T=10 bo‘lgandagi natijalarning
giymatlari quyidagicha (1-jadval):

1-jadval.
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 5.5511... |0,033... |0,0533... 0,0600... 0,0533.. 0,03333.. 3,70074.. 0O 0 0
0 0 0,0466... | 0,08 0.1 0,1066... 0.1 0,08 0,04666... 0 0 0
0 0,0333... 0,08 0.113... 10,1333... |0.14 0,1333... |0,11333... 0.08 0,0333... 0 0
0 0,0533... 0.1 0.133... |0,1533... 0,16 0,1533... |0,13333... 0.1 0.0533... |0 0
0 0.06 0,1066... | 0,14 0.16 0,1666... 0,16 0.14 0,10666... | 0,06 0 0
0 0.0533... 0.1 0,133... |0,1533... 0,16 0,1533... | 0,13333... 0.1 0,0533... 0 0
0 0,0333... 0,08 0.113... 10,1333... |0.14 0,1333... 0,11333.. |0,07999... |0,0333... |0 0
0 0 0,0466... 0,08 0.1 0,1066... |01 0,08 0.04666... |0 0 0
0 0 0 0,033... 0,0533... 0,0599... 0,0533.. 0,03333.. 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
Yugqoridagi giymatlar bir necha bor o‘zgartirilib olingan natijalar (2-jadval):
B=16, =25, p=2.25 n=0.8.
2-jadval.
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1.9721...
0.0004...
0,001024
0,001296 |
0.001024 |
00004 |
14,9303

0

0

0
0

1.9721... |

0,0007... |

10,002304 |

0,0036
0,004096 |
00036 |
0.002304 |

0.000784

0

0
0

0

0
0,00040...
0002304 |
0,004624
0,0064

0,007056
0,0064

0,004624
0,002304
0,00039...

0

0

0
0.001024
0.0036

10,0064
0,008464

0.009216

0,008464

0.0064
0.0036
0.001024

0

0

0

0

0,001296

0.004096

0.,007056

0.009216

0,01

0.009216

0.007056

0.004096
0.001296

0

0

0

0

10,001024

' 0,0064

0.0036

0.008464

0.009216

' 0,008464

0.0063...
0.0036

10,001024

0

0

0

0
0
0,0004
0,002304

0,004624

0,0064
0,007056
0,0063...
0,0046...

0,002304
0,0003...

0
0

0

14.9303...
0,0007...
0,0023...

0.0036

0.0040...

0.0036

0.0023...
0.0007...

0

10,0003.. |
0,001024

0,001024

0,001296 |

0.0003...
0

oo oo oo oo oo o
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3-rasm. f=1.6, p=2.25 m=0.8, q=25.

Wi
9%,
i

7,
v

s o
757
Yl
Vi

5-rasm. #=1.6,p=2.3, m=2.2, g=2.
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3 2

5 4

6-rasm. f=2.1, p=2.35 m=35, q=3.

Xulosa. Magolada buziluvchi chizigsiz issiqlik targalish tenglamasi uchun ayirmali sxema asosida
sonli yechim usuli ishlab chiqildi. Noma’lum koeffitsiyentlar usulidan foydalanilgan holda differensial
tenglamaning ayirmali approksimatsiyasi qurildi va bu sxema birinchi va ikkinchi tartibli aniglikka ega ekani
ko‘rsatildi. Chizigsiz tenglamalar sistemasi uchun iteratsion sxemalar tuzilib, ularning barqgarorligi va
yaqinlashuv shartlari tahlil gilindi. Progonka usuli yordamida yechimlarning gatlamlar bo‘yicha hisoblanishi
amalga oshirildi. Hisoblash eksperimentlari orgali usulning samaradorligi va chizigsiz xossalarni aks ettirishi
isbotlandi. Yechimlar grafik va animatsion ko‘rinishda tasvirlanib, fizik jarayonlarning vizual tahliliga
imkon vyaratildi. Bu ish chizigsiz differensial tenglamalarni sonli hal etish sohasida amaliy va nazariy
jihatdan muhim ahamiyatga ega.
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Abstract. For direct interaction o f the manipulator with an object o f the external environment, its
end-effector serves which is connected to the last link of the manipulator through intermediate flexible
structural elements that carry out a given movement o f the manipulator (mechanical assembly, movement
along a guide, coating, surface cleaning, etc.). A heavy solid body with a fixed point can sufficiently serve as
a model o f the end-effector.

This article examines the problem of stabilizing the rotational motion of a manipulator's end-effector,
modeled as a symmetric rigid body with a single fixed point. The equations of motion with control torques
are derived using the Lagrangian formalism and Routh variables. A discrete stepwise impulsive control law
is proposed to ensure the asymptotic stability of the programmed motion. The stability is proven using a
Lyapunov functional. Numerical experiments confirm the effectiveness of the proposed approach and its
applicability to control problems in robotic systems.

Keywords: manipulator, control, Lagrange function, Routh function, Lyapunov functional, cyclic
impulses.

CTABH/IN3AIIHA BPAILATEJIBHBIM JIBU/KEHUEM UCIIOJIHUTE/TbHOI' O OPTAHA
MAHUITYJIATOPA.

Annomauua. [{na nenocpeocmeenno2o 63aumMooeucmeus MAaHunyIamopa ¢ 00beKmom 6eHeuHel
Cpeodbl CYHCUM €20 UCNOTHUMENbHO20 Op2aHd, NPUCOeOUHAEMbl, KAK NpAeuno, K NOCIeOHeMY 36eHy
MAHURYIAMOpa  Yepe3  NPOMEICYMOUYHbIe  NOOamIuGble  KOHCMPYKMUGHbIE — 9IeMEHMbl,  KOmopble
oOCYWecmenaom 3a0aHHoe OBUdCEeHUe MAHUNYIAmopa (Mexauuueckas cOOpKa, nepemeujeHue no
Hanpagislowel, HaHecenue NOKPLIMUs, 3a4UCMKA nogepxHocmu u m. 0.). Moodenvio ucnonnumenbHo2o
opeana 6 00CMAamoUHOU CIEneHU MOACEm CYICUMb MAdICENI0e MEEpooe Meo ¢ 3aKPEnIeHHOU MOUKOU.

B Oannoii  cmamwe uccredyemcsa  3a0aua  cmabunuzAyuUU - BPAWAMENbHO20  OBUIICEHUs
UCNOTIHUMENbHO20 O0p2aHd MAHUNYIAMOPA, MOOEIUPYeMo20 KaK CUMMempuunoe meepooe meio ¢ OOHOU
HenoogudicHot mouxou. Ilonyuenvl ypasnenus 0GUICEHUs ¢ YNPAGTAIOWUMY MOMEHMAMU C UCHONb306AHUEM
dopmanuzma Jlacpansica u nepemennvix Payca. I[lpednodcen Ouckpemmuwviti CmyneH4amviti UMNYIbCHbI
3GKOH YNpasieHus, 00ecneuuearouuil dcCUMRMOMUYEcKy0 YCmouyueoCms NPOZPAMMUPOBAHHO20 OBUIICEHUSL.
Yemotiuueocms  Ookazana ¢ nomowwio  @yukyuonana  Jlanynoea.  Hucnenmvie  dKcnepumeHnmul
noomeepcoarom 3PHeKmusHOCms NPeONIONCEHHO20 NOOX00d U €20 NPUMEHUMOCTb K 3a0a4dM YNpaeieHUs.
PObOmMOmexXHU4eCKUMU CUCTEMAMU.

Knioueswie cnosa: manunynamop, ynpaeienue, ynkyua Jlaepansxca, ¢pynxkyuus Payca, @ynkyuonan
Jlanynosa, yuxnuyeckue umMnyabCol.

MANIPULYATORNING IJROCHI ORGANINING AYLANMA HARAKATINI
STABILIZATSIYALASH

Annotatsiya. Manipulatorning tashqi muhit obyekti bilan bevosita o ‘zaro ta’siri uchun uning ijrochi
organi xizmat giladi. Ushbu organ, odatda, manipulyatorning oxirgi bo ‘g ‘iniga konstruktiv elementlar
orqgali biriktiriladi. Ana shu elementlar manipulyatorga oldindan belgilangan harakatni (masalan, mexanik
yigish, belgilangan yo ‘nalish bo ‘ylab ko ‘chirish, qoplama surish, sirtni tozalash va hokazo) bajarishga
imkon beradi. Iljrochi organning matematik modeli sifatida nugtaga mahkamlangan ega bo ‘Igan og ‘ir qattiq
Jismni qabul qilish yetarlicha aniq dinamik ifoda bo ‘lib xizmat qiladi. Ijrochi organning modeli sifatida
nuqtaga mahkamlangan og ‘ir qattiq jismni olish yetarli darajada aniq natija beradi.
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Ushbu magolada bitta harakatsiz nugtaga ega simmetrik qattiq jism sifatida modellashtirilgan
manipulyatorning ijrochi organining aylanish harakatini stabilizatsiyalash masalasi o ‘rganiladi. Lagranj
funksiyasi va Raus o ‘zgaruvchilari asosida boshqaruv momentlari ishtirokidagi harakat tenglamalari
keltirib chigariladi. Dasturlashtirilgan harakatning asimptotik turg ‘unligini ta’'minlovchi diskret pog ‘onali
impulsli  boshqaruv qonuni taklif etiladi. Turg‘unlik Lyapunov funksionali yordamida isbotlanadi.
O ‘tkazilgan sonli modellashtirishlar taklif etilgan yondashuvning samaradorligini hamda uni robototexnik
tizimlarning boshqarish masalalarida qo ‘llash mumkinligini tasdiglaydi.

Kalit so‘zlar: manipulyator, boshgaruv, Lagranj funksiyasi, Raus funksiyasi, Lyapunov funksionali,
siklik impulslar.

Introduction. The advancement of modern robotic systems demands the development of effective
control methods for end-effectors, particularly under conditions of spatial motion and external disturbances.
A key challenge in this context is ensuring the stability of predefined motion trajectories, which is especially
critical for manipulators operating in real-time with high precision.

This paper addresses the problem of stabilizing the rotational motion of a manipulator’s end-effector,
modeled as a symmetric rigid body with a single fixed point. This model captures the dynamic characteristics
of systems in which the end-effector is connected to the final link through compliant structural elements and
interacts directly with the external environment.

Using the Lagrange formalism [1-4] and Routh variables [5;6], the equations of motion of the system
with control torques are derived. A discrete impulsive control law based on stepwise input is proposed,
which ensures the asymptotic stability of the specified programmed motion. Stability is proven through the
construction of an appropriate Lyapunov functional [7-10]. The conducted numerical analysis demonstrates
the effectiveness of the proposed approach and confirms its applicability to practical control problems in
robotic systems.

Research methodology. Let us consider a model of the manipulator's end-effector as a symmetric
heavy rigid body with one fixed point —point O, whose position in the inertial coordinate system is defined
using Euler angles: the nutation angle 9, the spin angle ¢, and the precession angle . It is assumed that the
center of mass lies on one of the principal axes of inertia — the axis of symmetry OZ. Denote A=B, C as the
principal moments of inertia, m — the mass, ¢ — the coordinate of the center of mass along the symmetry axis,
and g — the gravitational constant.

For a symmetric rigid body, the rotational kinetic energy is:

T=%(A(a)l2 +a)22) +Ca)32)

The angular velocity components @,, @,, @, in terms of the Euler angles are:
@, = yrsin 9sin g + $cos g
@, = yrsin 9cos g — 9sin g
W, =y COSG+ @
Using trigonometric identities and symmetry, we find:
w? +@? = (i sin 9sin g+ 3cos p)* + (7 sin $cos g — Isin p)® =
=2 sin? 9(sin g + cos? @) + 9* (sin? @ + cos’ ) +
+2yr3sin 9(sin ¢ cos @ — cos gsin @) =y’ sin? 9+ 9% +0 =
=y?sin® 9+ 9
0! + @2 =y’ sin? 3+
Thus, the total kinetic energy becomes:
:%(A(z/'/zsinz 9+9%) +C(ycos $+¢)°)

The potential energy due to gravity is given by:
11 =mg{ cos 9
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since the center of mass lies along the OZ-axis at a height {cos$
The Lagrangian function for this system takes the form:

L=%[A(¢/2sin219+,9'2)+C(:/‘/cosl9+g02)2}—mg;cos.9.

This function explicitly depends on the angles ¢ and v, which are, therefore, cyclic coordinates
Let us introduce the cyclic impulses:
oL . oL
p=—= ://(Asm2 9+C cos’ 8)+C¢>cos§, p,=—=C(ycosd+¢) (1)
oy op
We then determine the corresponding Routh function:
2
1., (P -pycosd)
R=L-py—-p,p==A¥ -
Py =P 2 Asin? 9
We derive the controlled motion equations using the Routh variables:
d [@j_@ dp, _\, 9,

—mg¢ cos .

—| = —U,—1_y, *2_y 2
dtlag) a9 Ydt P dt ° @)

where — U,,U,,U, are the control torques.

The first equation of system (2) is rewritten in the form:
. mgs . (=p, + p, cosF)(p, — p, oS J)
=—=sinS+F(p, p,, $+U,;F =

A (P, P, P +U,; AZsin® 9

Let the functions (8(0) (t),gb(o) (t),y}(o) (t))represent the desired programmed motion of the rigid

@)

body, which, according to equation (1), corresponds in Routh variables to the
motion(9(°) (), p% (1), p,” (t))ensuring the control torques U,* (t),U,"* (t),U,\” (t)according to
equations (2).

We investigate the problem of stabilizing the motion (9(0) (t), p”(t), p,” (t))With respect to the

variables (3, 9) by constructing stabilizing control torques:

U,® =U,-U,°(t),U," =U, -U,O(t),U,® =U, -U,O (1)
We introduce perturbations:
x=39-9%(t), x = p,— p” (1), X, = p,— P} (t).
Let us choose the stabilizing torque in the form:
U =—fX(T;) - 9ox(T;), fy, 9o —coONnst >0,T, = jT,jeZ", T >0
Uél) = _goxlcrj)1u?sl) =—0oX; (TJ)
Results and Discussion. The proof is conducted by constructing a Lyapunov functional based on
Theorems [7]. Then the discrete stepwise impulsive control action (4), whereT; = T, j e Z",T>0, and

(4)

x(t) is the solution of the equations with discretization period T, ensures asymptotic stability of the
programmed motion. The dissipation magnitude is determined by f, from

X'Fx> f|X|", f, = const >0

According to theorem [7], asymptotic stability conditions for system (3) with control (4) in the
variables X and X are obtained.
The obtained results extend and generalize corresponding findings from previous works [7].
A numerical simulation of the programmed motion of the manipulator's end-effector was carried out
for the case:
9=9(t)=0,5sint, p,=p,=p,” =p,” =1

under the following parameter values:
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2

m? m
A=1kg-m?, mg§:0,25kg-s—2, p) = pgzlkg-s—z.
f, =0,8kgm/s, g, =0,8kgm, T =0,1s
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Figure 1. Angular coordinate of the end-effector as a function of time
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Figure. 2. Angular velocity of the end-effector as a function of time
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Figure. 3. Phase portrait of the mechanical system
Figs. 1-3 show the stabilization process of the specified programmed motion of the manipulator’s end-
effector in terms of the nutation angle and angular velocity under initial disturbances.

9(0)=01pa0, $(0)=0,42%.
C

Conclusion. This article addresses the problem of stabilizing the rotational motion of a manipulator’s
end-effector, modeled as a symmetric rigid body with a single fixed point. Using the Lagrangian formalism
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and Routh variables, the equations of motion of the system with control torques were derived. A discrete
stepwise impulsive control law is proposed, which ensures the asymptotic stability of the prescribed
programmed motion. Stability is proven through the construction of an appropriate Lyapunov functional.
Numerical experiments conducted in the Scilab 5.5.2 environment confirm the effectiveness of the proposed
approach.
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Abstract. This paper investigates the dynamics and collisions of particles in black hole spacetimes
modified by nonlinear electrodynamics (NED). The interaction of charged particles with the modified
electromagnetic field significantly alters their trajectories, collision outcomes, and energy transfer. The
study also explores how these modifications impact astrophysical phenomena such as black hole accretion,
particle acceleration, and electromagnetic radiation generation. We present numerical solutions and
graphical representations of particle orbits and collision cross-sections in these modified geometries.

Keywords: Black Holes, Particle Dynamics, Energy Transfer, Gravitational Fields, Modified Black
Hole Geometries.

ZARRA DINAMIKASI VA TO'QNASHUVLARI NONLINEER ELEKTRODINAMIKADA
(NED) MODIFIKATSIYALANGAN QORA TUYNUK GEOMETRIYALARIDA

Annotatsiya. Ushbu magola nonlineer elektrodinamikalar (NED) bilan modifikatsiya gilingan qora
tuynuklarning kosmik geometriyasidagi zarralar dinamikasi va to'gnashuvlarini o'rganadi. Zaryadlangan
zarralar va modifikatsiyalangan elektromagnit maydonning o'zaro ta'siri, ularning trajektoriyalarini,
to'gnashuv natijalarini va energiya almashishini sezilarli darajada o'zgartiradi. Tadgigot, shuningdek, bu
modifikatsiyalar qora tuynuklarning akretsiyasi, zarralarning tezlashuvi va elektromagnit nurlanishning
hosil bo'lishi kabi astrofizik hodisalarga ganday ta'sir qilishi hagida ham ma'lumot beradi. Ushbu
magolada, modifikatsiyalangan geometriyalarda zarralar orbitalari va to'gnashuv kesim maydonlarini
ifodalovchi ragamli yechimlar va grafiklar tagdim etiladi.

Kalit so'zlar: qora tuynuklar, zarra dinamikasi, energiya almashinuvi, gravitatsion maydonlar,
modifikatsiyalangan qora tuynuk geometriyalari.

JANHAMUKA YACTHUI U1 CTOJIKHOBEHUS B TEOMETPUSAX YEPHBIX JIBIP C
HEJIMHEWUHOU 3JIEKTPOJAUMHAMMUKOU (HIJ)

Aunnomayusa. B Oaunoii pabome ucciedyromcsi OUHAMUKA U CHMOJIKHOBEHUS. dacmuy 8
NPOCMPAHCMBEHHO-BPEMEHHBIX  001ACmAX — 4epHbIX  Obip, MOOUPUYUPOBAHHBIX — HETUHEUHOU
anexmpoounamuxou  (HJI/]).  Bzaumoldeiicmeue  3apsdiceHnvlx  uwacmuy ¢ MOOUDUYUPOBAHHBIM
INEKMPOMASHUTNHBLIM NOAEM 3HAYUMETbHO UMEHsem UX mpaeKmopuu, pe3yibmamvl CMOJIKHOGeHUll U
neperoc onepeuu. Hccaedosanmue madce paccmampugaem, Kak 9mu  MOOUGUKAYUU  IUSIOM  HA
acmpoghuzuueckue AGNeHUs, MaKue KAaK aKKpeyusi 4epHulX Oblp, YCKOPeHUe uacmuy u 2eHepayusl
INEKMPOMASHUHO20 U3YYeHus. B cmamve npedcmasnenvl uucienmwvle pewtenus u epagpuueckue
npeocmasienus opoum 4acmuy U ceyerull CMoaKHOBEHUL 8 IMUX MOOUDUYUPOBAHHBIX 2eOMEMPUSIX.

Kntouesvie cnosa: Yepnvie Ovipwi, Juuamura wacmuy, Ilepenoc swepeuu, I pasumayuonHvle nons,
Moougpuyuposarnvie 2eomempuu YepHvIX ObIP.

Introduction. The study of black holes is central to astrophysics, as these objects serve as laboratories
for extreme gravitational and electromagnetic fields. Traditional black hole solutions, such as the Reissner-
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Nordstrom and Kerr-Newman solutions, describe black holes in the presence of linear electromagnetic fields.
However, recent advancements in theoretical physics suggest that the classical Maxwell equations may not
be sufficient to describe electromagnetic phenomena in strong gravitational fields, leading to the
development of nonlinear electrodynamics (NED). In this work, we focus on the impact of NED on the
dynamics of charged particles near black holes. We examine how the modification of the electro-magnetic
field affects particle orbits, collisions, and the overall energy budget in the system.

Modified Black Hole Geometries in Nonlinear Electrodynamics. In NED theories, the interaction
between the electromagnetic field and the spacetime curvature is nonlinear. This leads to modified black hole
solutions with altered event horizons and electromagnetic field configurations. Unlike the classical case,
where the electromagnetic field is linear, the nonlinear field causes deviations from the usual behavior of
charged particles near the black hole.

We begin by considering a modified Reissner-Nordstrom black hole solution under NED. The
electromagnetic field strength is now described by a nonlinear function F{F), where F = F,,.F*¥, and the

pv
electromagnetic potential A, follows a modified form that accounts for nonlinearity.

The resulting geometry modifies both the gravitational potential and the electromagnetic field, which
in turn affects the motion of charged particles. The modified field equations can be written as:
Gy, + aF, o Ef = BrnGT,,

where G,,,, is the Einstein tensor, and T,,,, is the stress-energy tensor of the nonlinear electromagnetic

field.

Particle Dynamics in NED Black Hole Spacetimes. Charged particles moving in the modified
spacetime experience forces due to both the gravitational field and the modified electromagnetic field. The
Lagrangian for a charged particle in a NED black hole geometry is given by:

L =-—m./g,,x¥" + g4, 1

where g is the charge of the particle, m is its mass, and 4, is the electromagnetic potential.

Orbits and Stability. The motion of a charged particle in a black hole spacetime is influenced by both
the electromagnetic field and the gravitational field. The stability of orbits, including circular and non-
circular orbits, depends on the specific form of the nonlinear electromagnetic field. These orbits can either be
stable or unstable, with the stability being governed by the parameters of the NED model.

Energy Exchange and Radiation. In the modified black hole geometry, charged particles may
exchange energy with the electromagnetic field, leading to acceleration or deceleration. High-energy
collisions between particles may also result in the emission of radiation. The energy dissipation rate and
radiation spectrum depend on the nonlinear properties of the electromagnetic field.

Particle Collisions and Energy Transfer. In NED black hole spacetimes, particle collisions occur
more frequently due to the altered trajectories of the particles in the electromagnetic field. The modified field
leads to changes in the cross-section for these collisions. The energy transfer between particles during
collisions is different from the classical case due to the modified electromagnetic field.

Collision Cross-Section. The cross-section for particle collisions near a black hole in the presence of
NED is influenced by the nonlinearity of the electromagnetic field. Using perturbation theory and
considering the nonlinear field effects, the collision cross-section can be written as:

rf gq°
Ocollision — E E lisi
collision

where E_ -0 1S the energy available for the collision.

Numerical Solutions and Results. We numerically solve the equations of motion for charged
particles in modified black hole spacetimes with NED. The trajectories of particles are integrated over time,
and the energy exchange during particle collisions is computed. The results show that the nonlinear
electromagnetic field modifies the particle paths significantly, leading to new behaviors such as the
formation of stable orbits in previously unstable regions.

Graphics
Particle Orbits in NED Black Hole Geometries
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Particle Orbits in NED Black Hole Geometries
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Figure 1: Particle Orbits in NED Black Hole Geometries

The following graph shows the trajectories of charged particles in a modified black hole spacetime
with a nonlinear electromagnetic field. The orbits are significantly different from the classical case, with
some orbits becoming stable in previously unstable regions:

Collision Cross-Section vs Energy. This graph shows the relationship between the collision cross-
section and the available energy for particle collisions in NED black hole geometries:

Collision Cross-Section vs Energy
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Figure 2: Collision Cross-Section vs Energytion:
Energy Exchange in Particle Collisions. The energy transfer between particles during collisions is
shown here, illustrating how the nonlinear electromagnetic field affects the energy distribu-
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Energy Exchange During Collisions

1.0

o 2 - £
o N ® ©
T T T

=
n

Energy Exchange (Arbitrary Units)

0.4

o] 2 4 6 8 10
Time (s)

Figure 3: Energy Exchange During Collisions

Conclusion. The dynamics of particles and their collisions in NED black hole geometries reveal new
insights into the behavior of charged particles in extreme gravitational fields. The nonlinear electromagnetic
effects significantly influence the trajectories, collision outcomes, and energy dissipation in the system.
These results have important implications for high-energy astrophysics, including black hole growth, particle
acceleration, and the generation of electromagnetic radiation in the relativistic regime.
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ORGANIK MOLEKULALARNING YUQORI SAMARALI TERMOEMITTERLAR SIRTIDA
IONLANISH MEXANIZMLARINING QO‘LLANILISH TAHLILI

Boliyev Orifjon lIxomovich,
U.A.Arifov nomidagi lon-plazma va lazer texnologiyalari instituti
orifjonboliyevOs@gmail.com

Annotatsiya. Ushbu magolada organik molekulalarning yugori samarali termoion emitterlar sirtida
yuz beradigan sirtiy ionlanish (SI) jarayonining fizik-kimyoviy asoslari chuqur tahlil gilinadi. SI hodisasi ion
manbayi bo‘lishi bilan birga, murakkab tizimlarda zaryad almashinuvi, energetik muvozanat va yuzaviy
Jjarayonlarni o ‘rganishda muhim analitik vosita sifatida garaladi. Tadgigotda turli emitter materiallarining
(W, Re, Ta, Mo, Ir, Rh, Pt, Pd, Fe, Co, Ni, Ti, va SUS304) yuzaviy xususiyatlari, chiqish ishi (p), yuqori
haroratga chidamliligi hamda oksidlangan holatdagi samaradorligi tahlil gilinadi. Xususan, Toshihiro Fuijii
tomonidan olib borilgan tadqiqotlar natijasida reniy (Re) sirtining SI samaradorligi bo ‘yicha eng yuqori
ko ‘rsatkichlarga ega ekani aniqlangan. Bu Re va W sirtlarining elektrmanfiy gazlar bilan barqaror kimyoviy
o0 zaro ta’siri va yuqori chiqish ishi bilan izohlanadi. Shuningdek, SI jarayonining nazariy modeli — Saha—
Langmuir tenglamasi, emitter harorati, ionlanish potensiali va elektron moyillik o rtasidagi energetik
nisbatlar kontekstida ko‘rib chiqgiladi. Magqgola, aynigsa, Slga asoslangan organik mass-spektrometriya
(SIOMS)da selektivlik va sezuvchanlikni oshirishda eng magbul emitterlarni aniglash va optimallashtirish
bo ‘yicha muhim ilmiy asos yaratadi.

Kalit so‘zlar: qattiq jism, zarracha, harorat, chigish ishi, sirtiy ionlanish, termoemitter materiallari,
ionlanish potensiali, elektron moyillik, organik molekulalarning selektiv ionlanishi, reniy, volfram, molibden,
oksidlangan sirtlar, yugori haroratga chidamli metallar, S| mass-spektrometriya, sirt desorbsiyasi.

AHAJIN3 HPUMEHEHUSI MEXAHU3MOB NOHU3ALIUA OPTAHUYECKHNX
MOJIEKYJI HA TIOBEPXHOCTH BBICOKO®®EKTUBHbBIX TEPMOOMUTTEPOB

Annomauus. B oannou cmamve npogooumcs 2nyOoKull anaius Gu3UKo-XuMuiecKux 0CHo8 npoyecca
nosepxuocmuou uonuzayuu (I1M) opeanuueckux MoneKyn, KOMOPbLL HPOUCXOOUM HA NOBEPXHOCTHU
8bICOKOIPPEKMUBHBIX MEPMOIMUCCUOHHBIX UcmOouHUuKo8. HAenenue IIH paccmampusaemcs He moavKo Kax
UCMOYHUK UOHO8, HO U KAK BAJICHBIL AHATUMUYECKUU UHCMPYMEHm OAsl U3VHeHUs npoyeccos oOMeHa
3apadamuy, 9HepeemuyecKoeo0 PAasHo8ecusi U NOBEPXHOCMHBIX AGNEHUU 8 CIOJCHbIX —cucmemax.B
UCCTe008AHUU  AHATUZUPYIOMCSL NOBEPXHOCMHbIE COUCMEA, paboma 6vixooa (@), AHcaponpouHocmos, a
maxaice I¢PexmueHocms @ OKUCIEHHOM COCMOAHUU PA3TUYHBIX MAMEPUAN08-dMummepos, makux kax W,
Re, Ta, Mo, Ir, Rh, Pt, Pd, Fe, Co, Ni, Ti u SUS304. B uacmnocmu, Ha 0CHO8e UCCACO08AHUL, NPOEEOCHHbIX
Towuxupo @yooicuu, 66110 YCMAHOBNIEHO, YMO NOGepXHOCMb penus (Re) oOiadaem camvimu 8blCOKUMU
nokazamenamu gpgexmuenocmu I[IM. Omom pesynomam 00vACHAEMCA CMAOUTLHBIM XUMUYECKUM
83aumooeticmsuem nogepxnocmeti Re u W ¢ snexmpoompuyamenvuvimMu 2a3amu U ux 8bICOKOU pabomoil
sbixooa. Kpome moeo, paccmampusaemcs meopemudeckas mooenv npoyecca ITH — ypasnenue Caxa—
Jlenemiopa — @ KOHmMeEKCHe OHEPeeMmUYecKux COOMHOUEHUL MedcOy MeMnepamypoll sMummepd,
NOMEHYUATOM UOHUZAYUU U CPOOCmBOM K 2aekmpony. Cmamva co30aem GadCHYIO HAYUHVIO 0a3y O
onpedenenusi U ONMUMU3ayUU Hauboaee noOX00AUUX IMUNIMEPOS C YENbI0 NOBbIULEHUSI CENeKMUBHOCU U
YYBCMBUNENLHOCIU 8 OP2AHUYECKOU MACC-CREKMPOMempuY ¢ nogepxHocmuoul uonusayueu (SIOMS).

Knwouesvie cnosa: meépooe meno, uacmuya, memnepamypa, paboma 6vixo0da, HOGEPXHOCMHAA
UOHU3AYUSA, MATNEPUATIbL MEPMOIMUMMEPOS, NOMEHYUAT UOHUZAYUU, DTEKMPOHHOE CPOOCMEBO, CEeNleKMUBHASL
UOHU3AYUA OP2AHUYECKUX MONIeKYVl, PeHUll, 801bpam, MOAUOOEH, OKUCTIeHHble NOBEPXHOCTU, HCAPONPOYHbLE
MEmaiLbl, MACC-CREKMPOMEMPUS HA OCHOBE NOBEPXHOCTNHOU UOHU3AYUU, NOBEPXHOCIMHAS 0eCOPOYUS.

ANALYSIS OF THE APPLICATION OF IONIZATION MECHANISMS OF ORGANIC
MOLECULES ON HIGH-EFFICIENCY THERMIONIC EMITTER SURFACES

Abstract. This article presents an in-depth analysis of the physicochemical fundamentals of surface
ionization (SI) processes occurring on high-efficiency thermionic emitter surfaces for organic molecules. In
addition to serving as an ion source, Sl is regarded as a powerful analytical tool for investigating charge
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transfer, energetic equilibria, and surface interactions in complex systems. The study evaluates the surface
properties, work functions (p), high-temperature stability, and oxidation-state efficiency of various emitter
materials, including W, Re, Ta, Mo, Ir, Rh, Pt, Pd, Fe, Co, Ni, Ti, and SUS304. Notably, studies by Toshihiro
Fujii identified rhenium (Re) as the most efficient SI emitter, attributed to its strong chemical interaction
with electronegative gases and its high work function. Furthermore, the theoretical framework of SI,
particularly the Saha—Langmuir equation, is discussed in the context of energetic relationships between
emitter temperature, ionization potential, and electron affinity. This article provides a solid scientific basis
for the identification and optimization of the most effective emitters, particularly in surface ionization
organic mass spectrometry (SIOMS), to enhance selectivity and sensitivity.

Keywords: solid surface, particle, temperature, work function, surface ionization, thermionic emitter
materials, ionization potential, electron affinity, selective ionization of organic molecules, rhenium, tungsten,
molybdenum, oxidized surfaces, high-temperature-resistant metals, SI mass spectrometry, surface
desorption.

Kirish. Hozirgi kunda sirtiy ionlanish (SI) hodisasi nafagat ion manbayi sifatida, balki murakkab
fiziko-kimyoviy tizimlarni o‘rganishda ham muhim analitik vosita sifatida keng qo‘llanilmoqda. Sl
texnologiyasining tatbiq doirasini kengaytirish — bu, avvalo, maxsus fizik-kimyoviy xossalarga ega bo‘lgan
yangi emitter materiallarini ishlab chiqishga bevosita bog‘liqdir. Bunday emitterlar yuqori haroratlarga
termal bargaror, vakuum sharoitida uzoq muddatli ishlashga yarogli va kimyoviy inertlik darajasi yugori
bo‘lishi talab etiladi. SI texnologiyasi uchun yugori samarali emitter materiallarini aniglash va ularning fizik-
kimyoviy xususiyatlarini chuqur o‘rganish SI ning qo‘llanilish sohalarini sezilarli darajada kengaytirishga
xizmat giladi. Bu holat Sl emitterlarining selektivligi, issiglikka chidamliligi va kimyoviy bargarorligi kabi
muhim parametrlarini optimallashtirish imkonini beradi[1]. Ushbu magolaning asosiy magsadi —
amaliyotda eng samarali deb topilgan emitter materiallari asosida Sl jarayonining fizik-kimyoviy asoslarini
yanada chuqurroq o‘rganish, hamda sirt ionlanishga asoslangan organik mass-spektrometriya (— SIOMS)
yo‘nalishida kelgusidagi tadqiqotlar uchun nazariy va amaliy asos yaratishdir. Organik birikmalarning sirt
ionlanishi mexanizmi shundan iboratki, organik molekulalar gizdirilgan emitter sirtiga adsorbsiyalanganidan
so‘ng bir necha bosqichli kimyoviy o‘zgarishlarga uchraydi. Bu jarayonda molekula fragmentlanishi, radikal
hosil bo‘lishi yoki intermediatlar shakllanishi mumkin. Natijada, hosil bo‘lgan mahsulotlarning bir qismi
musbat ion shaklida sirtni tark etadi (desorbsiyalanadi). Bu hodisa, odatda, termodinamik va kinetik
parametrlar, shuningdek emitter sirtining tuzilmasi va harorati bilan belgilanadi[2].

Mazkur magolada organik molekulalarning termoion emitterlar sirtida yuz beruvchi ionlanish
jarayonlari chuqur nazariy tahlil gilinadi. Shuningdek, yuqori haroratli va oksidlangan sirtlarga ega emitter
materiallari orgali amalga oshirilgan eksperimental tadgigotlar natijalari asosida SI samaradorligini oshirish
yo‘llari yoritiladi.

Sirtiy ionlanishning nazariy asoslari. Atom va molekulalar uchun ko‘plab ionlanish usullari, jumladan
elektron ionlanishi, fotoionllashish, kimyoviy ionlanish, atmosfera bosimli kimyoviy ionlanish, korona
razryadli ionlanish, tribo-ionlanish, elektrospray ionlanish, matritsa yordamida lazer desorbsiya/ionlanish,
maydon ionlanish va sirt ionlanish (SI) ishlab chigilgan. Ushbu usullar orasida (SI) o‘zining noyob
selektivligi bilan ajralib turadi, bundan tashgari moddalarning ionlashuvi gizdirilgan gattiq jism sirtida
(emitterda) sodir bo’ladi [3]. SI hodisasi — bu qattiq jism yuzasidan zarrachalarning termal desorbsiyasi
jarayonida musbat va manfiy ionlarning hosil bo‘lishidir [4]. Zarrachalar sirtni musbat ion, manfiy ion yoki
neytral holatda tark etishi mumkin. SI emissiyasi termodinamik muvozanat sharoitida sodir bo‘ladi. Bu shuni
anglatadiki, emitter yuzasidan bug‘lanayotgan zarrachalar — neytral molekulalar va ionlar — qattiq jism
harorati T ga mos energiya tagsimotiga ega bo‘ladi. Bu tagsimot klassik statistik fizika qonunlariga, xususan
Boltsman tagsimotiga bo‘ysunadi [5]. SI hodisasi qattiq jism sirtidan termik bug‘lanayotgan zarrachalarning
ion holatida desorbsiyalanishi bilan bog‘liq bo‘lib, bu jarayonning fizik-kimyoviy mohiyati bir necha
bosqichda amalga oshadi. E’tiborlisi shundaki, zarrachalarning emitter sirtiga qanday yo‘l bilan yetib
kelganligidan qat’i nazar, SI mexanizmining asosiy xususiyatlari ularning sirt bilan termodinamik va kvant-
mexanik muvozanatga kirishi va sirtni tark etish jarayoni bilan belgilanadi. Zarrachalarning yakuniy zaryad
holati aynan sirtni tark etish bosgichida aniglanadi. SI hodisasi uchta ketma-ket bosqichni o‘z ichiga oladi:

1. Zarrachalarning sirtga adsorbiyalanishi.

2. Qattiqg jism va adsorbsiyalangan zarrachalar (shu jumladan adsorbsiyalangan gatlamdagi kimyoviy
reaksiyalar natijasida hosil bo‘lgan ikkilamchi zarrachalar) o‘rtasida issiqlik va zaryad muvozanatining
o‘rnatilishi.

3. Zarrachalarning sirtni tark etishi, bu jarayonda ularning zaryad holati o‘rnatiladi.
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Uchinchi bosgich — ya’ni zarracha sirtni tark etayotganda, sirtda sodir bo‘lgan jarayonlar va sirt
xossalari haqida ma’lumot beradi. Dastlab yagona kvant-mexanik sistema bo‘lgan “qattiq jism — zarracha”
juftligi zarracha sirtdan kritik masofa Xk (atom o‘lchamlariga teng) ga uzoqlashganda ikkita alohida sistema
— ya’ni qattiq jism va zarrachaga bo‘linadi. Shu vaqtda zarracha izolyatsiyalangan holga o‘tadi va uning
yakuniy zaryad holati o‘rnatilgan bo‘ladi. Bu yopiq sistemalar o‘rtasida izoenergetik elektron almashinuvi
ehtimoliga bog‘liq bo‘ladi (Xir atom o‘lchami tartibiga ega) [6;1-b].

SI jarayonining elektron darajalar bilan bog‘liq mexanizmi zarracha (molekula yoki atom) va gattiq
jism (emitter) o‘rtasidagi energetik o‘zaro ta’sirga asoslanadi. Agar zarracha o‘zining valent elektronini
emitter sirtida mavjud bo‘sh holatga o‘tkaza olsa, u musbat ion holatiga o‘tadi. Aksincha, agar emitterdan
elektron zarrachaning bo‘sh orbitasiga o‘tsa, manfiy ion hosil bo‘ladi.

Sl samaradorligi zarrachaning ionlanish potensiali (V) yoki elektron moyilligi (S) bilan emitterning
chiqish ishi () o‘rtasidagi farq orqali belgilanadi. Agar V < ¢ bo‘lsa, zarracha valent elektronini emitterga
o‘tkazib, musbat ion hosil qilish ehtimoli ortadi. Aksincha, S > ¢ bo‘lsa, emitterdan elektron o‘tishi
osonlashadi va manfiy ionlanish ehtimoli oshadi.Bu energetik muvozanat SI jarayonida sodir bo‘ladigan
zaryad almashinuvining asosiy mexanizmini tashkil etadi va zarrachaning yakuniy ion holatini belgilaydi.
Harorat (T) esa bu jarayonga kuchli ta’sir ko‘rsatadi, chunki u elektronlarning Fermi-Dirak tagsimoti
bo‘yicha energiyaviy holatlar bo‘yicha tagsimlanishiga ta’sir etadi.Natijada, emitter haroratining o‘zgarishi
¢, V va S o‘rtasidagi energetik nisbatlar orqali ionlanish ehtimolini va hosil bo‘ladigan ion tokining
zichligini belgilaydi. Bu bog‘liglik Saha—Langmuir tenglamasi bilan nazariy asoslangan bo‘lib,
eksperimental kuzatuvlar bilan tasdiglangan.[7;4-8-b].

Sl ning asosiy migdoriy xossasi — bu ionlanish darajasi o bo‘lib, u quyidagi tarzda ifodalanadi:

o, = v = Aexp|:e(¢—_v):| (1.1)
Ve kT
bu yerda:

v* — zaryadlangan (ion holatidagi) zarrachalar ogimi; +° — neytral zarrachalar ogimi; A— musbat ionlar
va neytral atomlarning statistik og‘irliklarining nisbati; e — elektron zaryadi; ¢ — qattig jism sirtidan
elektronlarning chigish ishi; V- ionlanayotgan atomlarning ionlanish potensiali; k — Bolsman doimiysi; T—
emitter harorati.

Manfiy ionlar hosil bo‘lishi holati uchun ionlanish darajasi quyidagicha yoziladi:

v (S - cﬂ)}
=—=Aexp| ——— :

. Ve p{ kT (1.2)

Bu yerda S — zarracha elektronlarni gabul qgilish qgobiliyatini ifodalovchi elektron affinitet (ya’ni
elektronga moyillik) bo‘lib, u zarrachalarning manfiy ion hosil qilish ehtimolini belgilaydi.

Agar emitterga tashqi elektr maydoni qo‘llanilsa, SI jarayonining samaradorligi sezilarli darajada
ortadi. Xususan, elektr maydonining kuchlanganligi 107 V/sm gacha oshirilganda, sirt ionlanish darajasi
ushbu jarayonning asosiy parametrlarini tavsiflovchi matematik ifodalar bilan aniglanadi. Bunday sharoitda
kuchli maydon ta’sirida sirt va zarracha o‘rtasidagi potensial to‘siq pasayadi, bu esa elektron almashinuvi
ehtimolini oshiradi hamda ionlanish samaradorligini maksimal darajaga yetkazadi[8;9;10].

Sirtiy ionlanishda emitter materiallarining nazariy asoslari. Emitter materiali sifatida tanlangan
moddaning fizik-kimyoviy xususiyatlari Sl jarayonining samaradorligini belgilovchi muhim parametr
hisoblanadi. Aynigsa, yuqori chiqish ishiga (¢) ega materiallardan foydalanish ionlanish jarayonining
energiyaviy selektivligini oshiradi va tanlab ionlanish uchun qulay termodinamik sharoitlar yaratadi.
Masalan, reniy (Re), molibden (Mo) va volfram (W) kabi metallar yuqgori haroratda barqgarorlik, kimyoviy
inertlik va optimal chigish ishi giymatlari bilan ajralib turadi. Bunday emitterlar sirti va molekulalarning
ionlanish potensiali (V) o‘rtasidagi energiya muvozanatini ta’minlab, ion hosil bo‘lish ehtimolini maksimal
darajaga yetkazishga imkon beradi[11].

Emitterlar bo‘yicha dastlabki kuzatuvlar XIX asr oxirlariga to‘g‘ri keladi. 1889-yilda Elster va Geitel
[12], undan ko‘p o‘tmay Beattie [13] qizdirilgan metall Emitterlaridan musbat ionlarning chigishini gayd
etganlar. Ushbu kashfiyotlardan so‘ng, ko‘plab tadqiqotchilar ion emissiyasi jarayonlarini hamda zaryad
tashuvchilarning tabiatini chuqur o‘rganishga kirishdilar [14]. 1908-yilda esa J.J. Thomson [15] va S.
Richardson [16,17] toza platina va uglerod Emitterlaridan chigarilgan musbat ionlarning massa-spektral
tahlilini o‘tkazib, ularning asosan Na" va K* ionlaridan iborat ekanligini aniglashdi. 1910-yilda Richardson
[18,19] platina lentasiga joylashtirilgan ishgoriy metall birikmalaridan chiggan musbat ionlarning massasini
ularning atom og‘irligiga mos ekanini ko‘rsatdi. Keyinchalik, Langmuir, Zandberg va Ionov rahbarligidagi
guruhlar tomonidan olib borilgan tadgiqotlar natijasida SI hodisasi nazariy va amaliy jihatdan chuqur tadgiq

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 79



PHYSICS

etildi [20-30]. SI hodisasi 1923-yildan beri volfram sirtlaridagi ishqoriy metallar bo‘yicha o‘rganib
kelinmogda. lonov va Zandberg [31] ushbu sohadagi asosiy tajribalarning shu davrdagi bilimlari nugtai
nazaridan tanqidiy tahlillarini o‘z ichiga olgan batafsil sharhni taqdim etishgan. Kaminskiy [32] esa SI
bo‘yicha eksperimental ishlarning foydali xulosasini yozgan.

Organik moddalarga nisbatan yuqori samarali emitter materiallarini aniqlash bo‘yicha dastlabki
tadgiqotlar Zandberg boshchiligidagi ilmiy guruh tomonidan olib borilgan. Ushbu eksperimentlarda kislorod
bilan oldindan oksidlangan volfram simidan emitter sifatida foydalanilgan bo‘lib, hosil bo‘lgan sirtning
chiqish ishi taxminan 6,5 eV ga baholangan. Tadqiqotlar shuni ko‘rsatdiki, bunday oksidlangan emitterlar
tarkibida azot atomini o°z ichiga olgan turli organik birikmalarni sezgir va selektiv tarzda aniglash imkonini
beradi. Volfram sirtida hosil bo‘lgan oksid qatlami nafaqat yuqori chiqish ishini ta’minlaydi, balki aynigsa
azotli funksional guruhlar bilan kuchli sirt o‘zaro ta’siri orqali ionlanish samaradorligini ham oshiradi
[33].Shunga o‘xshash yondashuv boshqa tadqiqot ishlarida ham davom ettirilib[34], detektorlar uchun
optimal emitter materiallarini aniglash magsadida iridiy (Ir), volfram (W), molibden (Mo), nikel (Ni) hamda
oksid gatlami bilan goplangan nixrom sirtlarida bir gator aminlar va gidrazinlarning sirtiy ionlanish
xususiyatlari, shuningdek hosil bo‘lgan ion oqimlarining vaqt bo‘yicha barqarorligi tizimli tarzda
o‘rganilgan. Bu tadqiqot natijalari shuni ko‘rsatdiki:lonlanish samaradorligi oksidlangan W, Mo, Ni va
nixrom gatorida ketma-ket kamayib boradi. Vakuum sharoitida yoki inert gaz atmosferasida azot tarkibli
moddalarni detektsiyalash uchun eng magsadga muvofig emitter oksidlangan volfram (W) hisoblanishi,
atmosfera bosimidagi havo muhitida ishlovchi detektorlar uchun esa eng samarali emitter materiali
oksidlangan molibden (Mo) ekanligi aniglangan[34]. Shunga garamay, bunday oksidlangan emitterlarning
amaliy qo‘llanilishi muayyan cheklovlarga ega. Jumladan, oksidlangan volfram emetteri 1600 K va undan
yugqori harorat ta’sirida termal barqarorlikni yo‘qotadi hamda bug‘lanib ketadi. Bu esa emitter yuzasining
morfologik tuzilmasini o‘zgartirib, uning ishchi parametrlariga salbiy ta’sir ko‘rsatadi. Natijada, SI
jarayonining samaradorligi keskin kamayadi va yuqori haroratli sharoitda organik moddalarning aniglanish
sezuvchanligi sezilarli darajada pasayadi [33]. Volframga nisbatan yugori chigish ishini namoyon etuvchi
ba’zi yuqori haroratga chidamli materiallar — xususan, reniy [35;36] va iridiy [37], shuningdek, kremniy
[38] kabi yarimo'tkazgichlar o'rganilgan. Devis [39] tomonidan keltirilgan ma’lumotlarga ko‘ra, taxminan
107 torr bosimdagi kislorod ishtirokida 730 °C haroratda Re emitterining chigish ishi taxminan 7,2 eV gacha
oshadi. Ushbu natijalar Re-O: tizimining elektron emissiya samaradorligini sezilarli darajada oshirishini
ko‘rsatadi. Greaves va Stickney [40] o‘z tadqiqotlarida, yuqori chiqish ishiga erishish zarur bo‘lgan
holatlarda Re-O. kombinatsiyasi W-O: yoki Mo-O: tizimlariga nisbatan ustunroq bo‘lishi mumkinligini
taklif gilishgan. Chigish ishini oshirishga garatilgan boshqga strategiyalar turli halogen gazlarini (masalan,
xlor yoki xloridlar) turli metall yuzalarida adsorbsiyalash orgali amalga oshirilgan. Bu yondashuvlar yugori
chigish ishiga ega emitterlarni aniglashda muhim eksperimental asos bo‘lib xizmat qilgan. Xlor va xlorid
gazlari bilan olib borilgan bir qator tadqiqotlar [41, 42] bu gazlarning ta’siri kislorodnikiga o‘xshash tarzda
chiqish ishini o‘zgartirishi mumkinligini ko‘rsatilgan.

Vakuum sharoyitida sirtiy ionlashuv (VSI) va atmosfera bosimi sharoyitida sirtiy ionlashuv (ABSI)
jarayonlarida samaradorligi yuqori bo’lgan emitterlar.

Keyinchalik Fujii boshchiligidagi tadgiqotda yugoridagi mulohazalarni hisobga olgan holda, eng
yaxshi VSI emitter materialini tanlash bo'yicha quyidagicha tadqgigot o'tkazilgan[43]: Bu magsadda erish
harorati 1450 °C dan yuqori bo‘lgan 11 ta yuqori temperaturaga chidamli metall (W, Re, Ta, Mo, Ir, Rh, Pt,
Pd, Fe, Co va Ni) tanlab o‘rganilgan.Tajribaning birinchi bosqichida ushbu emitterlarda siklogeksendan hosil
bo‘lgan SI ion toklarining o‘Ichovi elektrmanfiy gazlar (O, F2, Cl2) ishtirokida amalga oshirilgan. Bu gazlar
metall sirtlarida adsorbsiyalanishi mumkin bo‘lib, SI jarayonida ularning ta’sirini baholash muhim
hisoblanadi.lkkinchi bosqichda ion toklarining vaqt davomida barqarorligi va emitter haroratiga bog‘liqligi
o‘rganilgan. Natijalarga ko‘ra, kislorod bilan ishlov berilgach, ion oqimi taxminan 15 daqgiqada doimiy
holatga yetadi, bu esa emitter yuzasining tez bargarorlashuvini ko‘rsatadi.Eng muhim kuzatuv shuki: Pd, Ni,
Fe, Ir, Ta va Co emitterlar har ganday haroratda va gaz muhitida umuman ion hosil gilmagan. Bu ularning Sl
jarayonida nofaolligini bildiradi. Aksincha, Re, W, Pt va Mo metallar sezilarli ion toklarini hosil gilgan,
ya’ni faol emitterlar sifatida baholangan. Xususan, kislorod muhitida SI samaradorligi quyidagi tartibda
kamaygan: Re > W > Pt > Mo. Bu ketma-ketlik Re va W sirtlarining yuqori chigish ishi va kislorod bilan
barqaror reaksiyaga kirishishi hisobiga organik molekulalarning samarali ionlanishini ta’minlashini
ko‘rsatadi. Shu sababli, reniy (Re) eng samarali SI emitter materiali sifatida ajralib turishini aniqlashgan
[43]. 20242025 yillarda Hiraoka, Usmanov va hamkasblari tomonidan olib borilgan tadgigotda turli emitter
materiallarining (Pd, Re, W, Mo, Ti, SUS304) sirt xossalari va ionlanish samaradorligiga ta’siri tizimli tarzda
o‘rganildi. Tajriba natijalari emitter materiali analit molekulalarining ion turini, fragmentatsiya darajasini,
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fon ionlar spektrini va umumiy signal intensivligini sezilarli darajada belgilab berishini ko‘rsatdi. Pd va Re
emitterlari yuqori protonatsiya qobiliyati va kuchli Kislotalik sirt xususiyatlari bilan ajralib turdi. Aynigsa, Pd
emitterida harorat oshishi bilan [M+H]" ionlarining signal intensivligi eksponentsial tarzda ortdi. Re
emitterida esa protonlangan ionlar bilan bir qatorda [M—CHs]* va [DEA—CHs]" kabi fragment ionlar ham
hosil bo‘ldi. Bu Re sirtining kuchli adsorbsiyalovchi va katalitik faol modda ekanligidan dalolat beradi.
Boshga tomondan, W, Mo va SUS304 emitterlari yuzasida karbaril, papaverin, kokain va morfin uchun
[M+H]" ionlari umuman aniqlanmadi. Bu holat emitter yuzasining metanol bug‘i bilan zaharlanishi, xususan,
grafit qatlamining hosil bo‘lishi natijasida sirtning proton donorlik xossasi yo‘qolganligi bilan izohlanadi.
SUS304 emitterida esa Cr asosli fon ionlar (masalan, HNa.CrO4") yuqori intensivlikda aniqglanib, analit
ionlariga nisbatan spektral ustunlikni egalladi. Bu fon ionlarning manbayi emitterning o‘zi ekanligi
aniqlandi.Ti emitteri esa ionlanish samaradorligi eng past bo‘lgan materiallardan biri bo‘lib, na protonlangan,
na fragmentlangan ionlarni sezilarli darajada hosil gila olmadi. Bu Ti sirtining past kislotalik darajasi va ion
almashinuvi jarayonlaridagi inertsiyasi bilan bog‘liq bo‘lishi mumkin.ABSI sharoitida aniqlangan Re
asosidagi klaster ionlar (NaReO4Na*, KReO4K") va SUS304 asosidagi Cr-tarkibli fon ionlar ko‘rsatadiki, bu
ionlar sirt orqali emas, balki gaz fazasida, uchinchi zarracha ishtirokida klasterlashish orqali hosil bo‘lgan
bo‘lishi mumkin. Bu holat ABSI mexanizmidagi uchinchi zarracha (masalan, Nz, O:) bilan
to‘qnashuvlarning hal qgiluvchi rolini tasdiglaydi.Umuman olganda, emitter materiali tanlovi analitlarning
ionlanish turini, sezuvchanligini va fragmentatsiya profilini belgilovchi asosiy parametr hisoblanadi. Yugori
haroratda barqaror bo‘lgan, kuchli kislotalik sirtga ega Pd va Re emitterlari ABSI uchun eng samarali
materiallar sifatida tavsiya etiladi. W, Mo, SUS304 va Ti emitterlari esa, zaharlanishga chidamlilik va sirt
regeneratsiyasi imkoniyatlari doirasida ehtiyotkorlik bilan tanlanishi lozimligini aniglashgan [44].

Xulosa. Ushbu tadgigotda yuqgori haroratga chidamli emitter materiallarining VSI va ABSI
sharoitidagi ionlanish faolligi tizimli tahlil qilindi. Eksperimental natijalar shuni ko‘rsatadiki, inert gaz yoki
vakuum muhitida azotli organik birikmalarni detektsiyalash uchun eng samarali emitterlar — oksidlangan
volfram (W) va reniy (Re) hisoblanadi. Atmosfera bosimidagi havo sharoitida esa maksimal sezuvchanlik
oksidlangan molibden (Mo) va Palladiy (Pd) sirtida kuzatildi. Shuningdek, Pd va Re emitterlarining yuqori
proton donorlik xossalari, sirt kislotaligi va ion hosil gilish samaradorligi ularni VSI/ABSI texnologiyalari
uchun afzal materiallarga aylantiradi. Aynigsa, Re yuzasida [M+H]" va fragmentlangan ionlarning
shakllanishi bu sirtning kuchli adsorbsiyalovchi va katalitik faolligini tasdiglaydi. Tahlillar emitter
materialining ionlanish samaradorligi, analit signalining fragmentatsiya darajasi hamda selektivligini
aniqlovchi asosiy omil ekanini ko‘rsatadi. Umuman olganda, VSI va ABSI tizimlarida yuqori sezuvchanlik
va ishonchlilikka erishish uchun Re va Pd asosidagi emitterlar eng magbul tanlov sifatida tavsiya etiladi.
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Annotatsiya. Uglerod nanoquvurlari (UNQ) eritmalarining erigan modda parametrlari va tashqi
ta Sir ostida optik xususiyatlaridagi o ‘zgarishlarni aniglash ularni amaliy ilovalarda magsadli foydalanish
uchun tanlashda muhim hisoblanadi. Ushbu tadgigotda UNQning diametri kamayishi bilan optik yutilish
intensivligi ortib borishi va xarakterli yutilish cho ‘qqilari to ‘lgin uzunligining kamayishi tomonga siljishi
aniglandi. UNQ kolloid eritmasi tashqi issiglik tasiri (60 °C haroratda 4 soat ultratovushli ta’sir) ostida
UNQIarning uzunligi va diametrini kamaytirishi, bu ham fotonlarning ko ‘prog yutilishi va yutilish
cho‘qqilari qiymatining kamayishiga olib kelishi aniqlandi. Tashqi muhit ta’sivida UNQ devorlaridagi
grafen gatlamini tashkil etuvchi uglerod atomlarida kombinatsion sochilishining paydo bo ‘lishi uchun zarur
energiya ortib, ularning tebranishlari gisqaroq elektromagnit to ‘lginlar tomon siljishi aniglandi.

Kalit so‘zlar: Ko ‘p devorli uglerod nanoquvurlar, optik yutilish, Raman spektr, fotonlar ta siri, issiglik
ta Sir.

BJIMSTHUE PASMEPA Y TEMIIEPATYPBI HA OITHYECKHE CBOMCTBA
PACTBOPOB YI'JIEPOJJHbIX HAHOTPYBOK

Annomauus. Onpedenenue usMeHEeHU ONMUYECKUX CEOUCIE PACMEOPO8 VeNePOOHbIX HAHOMPYOOK
(YHT) 6 3aeucumocmu om napamempos pacmeopeHHo20 eujecmaea u noo 6HEUHUM 8030eUCMEUEeM 6ANCHO
0N uUx 6vlbopa O Yenego2co UCHONb308AHUA 6 NPAKMUYECKUX HPUNOANCEHUsX. B Oanmnom uccaedosanuu
ycmanoeneno, 4mo ¢ ymenvuienuem ouamempa YHT unmencugHocmb Onmuueckoeo nO2nOWeHUs.
VBenUuUBaemcs, a XapaxKmepHvle NUKU NOIOUJeHUs. CMeWalomes 6 Cmopony 0onee KOpOmKuUX OJUH GOH.
Yemanosneno, umo xomnouownwvui pacmeop YHT noo enusnuem e6newneli obpabomxu (6o30elicmaue
yavmpasgykom npu memnepamype 60 °C ¢ meuenue 4 uyacos) ymenvuwiaem onuny u ouamemp YHT, umo
npugooum K 00nbuieMy NO2IOUWEHUI0 (POMOHOE U YMEHbUIEHUIO 8EIUYUHbL NUKOE No2nowjeHus. Buiasneno,
4mo noo B030eliCmeueM GHewH el cpedvl YEeIudU8aemcs 3Hepeus, Heodxooumas O 603HUKHOBEHUS
KOMOUHAYUOHHO20 PACCEaHUS CeMA 8 AMOoMax y2nepooa, obpazyiowux epaghenoswiti cioi Ha cmenxax YHT,
a ux Konebanus CMewaromces 8 CmopoHy 6oee KOpOmKUX d71eKmpoMaASHUMHbIX GOTIH.

Knwouesvie cnoea: mnozocnoiinas y2nepooHasi HAHOMPYOKA, ONMUYECKOe NO2Noujenue, CHeKmp
KOMOUHAYUOHHO20 paCCesHUs, 83aumMooelicmeue homoHoes, meniosoe 63aumooeticmesue.

THE EFFECT OF SIZE AND TEMPERATURE ON THE OPTICAL PROPERTIES OF
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PHYSICS
CARBON NANOTUBE SOLUTIONS

Abstract. Determination of changes in the optical properties of carbon nanotube (CNT) solutions
depending on the parameters of the dissolved substance and under external influence is important for their
selection for targeted use in practical applications. In this study, it was found that with a decrease in the
diameter of CNTSs, the intensity of optical absorption increases and the characteristic absorption peaks shift
toward shorter wavelengths. It was found that a colloidal solution of CNTs under the influence of external
treatment (ultrasound exposure at a temperature of 60 °C for 4 hours) reduces the length and diameter of
CNTs, which leads to greater absorption of photons and a decrease in the magnitude of absorption peaks. It
was found that under the influence of the external environment, the energy required for the occurrence of
Raman scattering in carbon atoms forming a graphene layer on the walls of CNTs increases, and their
oscillations shift toward shorter electromagnetic waves.

Keywords: multi-walled carbon nanotube, optical absorption, Raman spectrum, photon interaction,
thermal interaction.

Kirish. Uglerodli nanoquvurlarning (UNQ) o‘ziga xos elektr, optik, mexanik va issiqlik xossalari
ulardan zamonaviy ishlab chigarish, xususan, elektronika, energetika va tibbiyotning turli sohalarida
foydalanish imkoniyatlarini beradi [1-2]. UNQIlar va boshqa birikmalar o‘rtasida kimyoviy reaksiya sodir
bo‘lganda UNQIlarning optik xususiyatlari o‘zgarishi ulardan selektiv kimyoviy sensorlar sifatida foydalanish
imkonini beradi [3-4]. Ushbu sensorlarning optik javobidagi o‘zgarish ularning elektron tuzilishining o°zgarishi
bilan bog‘liq bo‘lib, elektromagnit to‘lginlar bilan UNQIlarning o‘zaro ta’sirining tabiatini o‘zgartirishga olib
keladi. UNQ asosidagi sensor qurilmalar omborxonalar yoki issigxonalardagi havoning gaz tarkibini kuzatish
orqgali mahsulot sifatini aniqlashda foydali bo‘lishi mumkin. Tibbiyotda UNQIar o‘smalarni termik davolashda
elektromagnit nurlanish bilan faollashtirilgan mahalliy issiglik manbalari sifatida ishlatiladi [5]. Bu jarayon
UNQIlarda elektromagnit to‘lginlarning chastotasi ulardagi sirt plazmonlarining chastotasiga to‘g‘ri kelganda,
sirtdagi plazmonlarning qo‘zg‘alishi UNQIlarda bo‘ylama elektr tebranishlari paytida ohmik yo‘qotishlar
natijasida Joul issigligining chiqishi bilan bog‘liq. Undan tashqari, UNQIar tibbiyotda turli boshqa sohalarida,
jumladan, dori vositalarini yetkazib berish, kasalliklar diagnostikasi, to‘qimalar muhandisligi va
immunoterapiyada qo‘llaniladi [6-7]. UNQIlarning yuqori elektr o‘tkazuvchanligi va kichik diametri ularni nano
o‘lchamdagi elektron qurilmalarda foydalanish uchun ideal material sifatida namoyon qiladi [8-9]. UNQga
asoslangan tranzistorlar an’anaviy kremniyga asoslangan tranzistorlarga qaraganda yuqori o‘tkazuvchanlik
xususiyati va tezroq qo‘shilishi sababli ajralib turadi. Bunda yuqori sirt maydoni, mexanik moslashuvchanligi
va yaxshi elektr o‘tkazuvchanligi bois ularni moslashuvchan displeylarda, kichik o‘lchamli elektron
gurilmalarda, batareyalar va superkondensatorlarda foydalanishda samarali giladi [10-11].

UNQIar yupqga plyonkali quyosh batareyalarini yaratishda fotogeneratsiya joylari va zaryadlarni yig‘ish
hamda tashish uchun gatlam vazifasida ishlatiladi [12]. Undan tashgari, UNQdan shaffof elektrod sifatida
foydalanishda elektronlarni yig‘uvchi elektrod yuzasiga tashishda yordam berish uchun ular ko‘pincha qo‘llab-
quvvatlash sifatida ishlatiladi [13]. An’anaviy fotovoltaik hujayralarning samaradorligini oshirishda UNQIlar
oddiy texnologiyalar yordamida yaratilishi mumkinligi, yaxshi elektr xususiyatlari, boshqga elektrodlarga
nisbatan silliq sirt va yuqori mexanik moslashuvchanligi, vakuum bo‘lmagan muhitda gatlam olish imkoniyati,
quyosh nurlarining samarali singishi va fototashuvchilarning generatsiyalanishi, polimerlar bilan
geterobirikmalar hosil gilish imkoniyati, elektron va teshiklarning samarali uzatilishi va nihoyat nisbatan past
narxda bo‘lishi kabi omillar ahamiyat katta kasb etadi.

UNQ tuzilishi, qayta ishlash yoki boshqa materiallar bilan o‘zaro ta’siriga qarab optik xususiyatlarini
o‘zgartirishi mumkin [14]. Ushbu o‘zgarishlar ularning atom va elektron tuzilishining xususiyatlari,
shuningdek, kirishmalar (masalan, fullerenlar) yoki kimyoviy ishlov berish ta’siri bilan bog‘liq. Shu jihatdan,
ikki devorli UNQdan fotoluminesens xossalari uni olish usuliga bog‘liq [15], masalan, UNQ kimyoviy bo‘g*
yordamida o‘stirilganda ichki va tashqi qobiglardan nurlanish namoyon etsa, fullerenlarni bir devorli UNQ
ga inkapsulalanganda va issiglik ta’siri yordamida olingan UNQIlar faqat tashqi qobiqlarda nur chiqarishi
aniglangan. [16] ishda turli elementlar bilan UNQIlarning modifikatsiyasi ularning optik xususiyatlarining
o‘zgarishiga olib kelishi, elementlarning atomlari bilan metall qoplanishi dipol momentlarining o‘zgarishiga va
qutblanishiga olib kelishi aniglangan. UNQIlarning optik xususiyatlari murakkab hisoblanib, [17] ishda ko‘p
devorli UNQning suvdagi kolloid suspenziyada erigan modda konsentratsiyasining oshishi bilan kolloid
suspenziyaning optik yutilishi ortishi aniglangan. Boshga tomondan, UNQIlarning optik javobi antenna
nazariyasi bilan bog‘liq [18], ya’ni ularning turli to‘lqin uzunlikdagi yorug‘lik bilan o‘zaro ta‘siri uning fazoviy
orientatsiyasi va uzunligiga bog‘liq bo‘ladi. Elektromagnit to‘lginlar UNQ o‘qiga parallel ravishda qutblanish
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holatida ularning optik yutilishi elektromagnit to‘lginlar UNQ o‘qiga perpendikulyar ravishda qutblangandagi
optik yutilishidan kattaroq bo‘lishi o‘rganilgan [19]. UNQIarning elektromagnit to‘lginlar bilan o‘zaro
ta’siriga baho beruvchi barcha omillarni hisobga olish kerak. UNQ eritmalarini saqlash sharoiti hamda
issiqlik ta’siri ham nafagat UNQ ning qayta taqsimlanishiga, balki uning boshqa fizik xususiyatlariga ham
ta’sir giladi.

Ushbu ishda ko‘p devorli UNQ o‘lchamlarining va issiqlik ta’sirining eritma optik xususiyatlariga
ta’siriga doir tadqiqot natijalari bayon etiladi.

Material va metodlar. Tajribalarda turli geometrik o‘Ilchamlarda saralangan UNQ kristal kukunlari
(=98.9 soflikda) Sigma Aldrich (AQSh) ishlab chigaruvchi tomonidan yetkazib berilgan. Erituvchi sifatida
ikki marta distillangan suvdan foydalanilgan. Suvda UNQIarning yaxshi erishi uchun sirt faol moddasi
sifatida polivinilpirolidon (PVP) ishlatilgan.

UNQ eritmalarini tayyorlashda uzunliklari ~1,5+2 mkm bo‘lgan UNQIar ishlatildi. Magola matnida
o‘rtacha ichki diametri ~10+18 nm, tashqi diametri ~20+=35 nm bo‘lgan UNQ eritmasini — 1-namuna,;
o‘rtacha ichki diametri ~4+10 nm, tashqi diametri ~8+20 nm bo‘lgan UNQ eritmasini esa — 2-namuna
sifatida nomlangan. Eritmada UNQ konsentrasiyasi fiksirlangan va ~0,015 mg/ml.

Kolloid suspenziyalarni tayyorlash uchun avval shisha idishga UNQ kukuni solinib, so‘ngra 0.95:0.05
hajmiy ulushdagi distillangan suv va PVP qo‘shiladi. Shundan so‘ng, aralashmalar 10 daqgiqa davomida 1000
rpm tezlikda mexanik aralashtirgich yordamida aralashtiriladi. Keyin aralashmalarga ultratovushli generator
yordamida ultratovushli ishlov berish amalga oshiriladi. So‘ngra sovuq suvli banyada 40 daqiqa davomida
sonikatsiyalanadi va eritma tayyor bo‘ladi.

Har xil turdagi UNQIlarning kolloid suspenziya namunalarining optik yutilish spektrlari Shimadzu
UV-5100 spektrofotometri (Shimadzu, Yaponiya) yordamida gayd gilingan.

UNQ eritmalarining Raman spektrlari InVia Raman spektrometri (Renishaw, Buyuk Britaniya)
yordamida o‘Ichandi. Energiya manbai sifatida 532 nm to‘lqin uzunligiga ega Cobolt CW 532 nm DPSS
lazeri ishlatildi.

Olingan natijalar va ularning tahlili. Namunalarning optik yutilishini o‘lchash shuni ko‘rsatdiki,
bir-xil konsentratsiyali (~0,015 mg/ml) va o‘rtacha uzunliklari deyarli o‘zgarmas (>1.5 mkm) bo‘lgan UNQ
o‘rtacha diametrining kichrayishi bilan optik yutilishning ortishi kuzatildi (1-rasm). Bu bir tomondan,
UNQIarning bir xil massa konsentratsiyasida birlik hajmli kolloidal suspenziyadagi UNQIar sonining kichik
diametrli holatda katta diametrlidan ko‘proq bo‘lishiga, bu esa fotonlar bilan ta’sirlashuvchi sirtning va
to‘ldirish omilining oshishiga olib keladi. O‘z navbatida esa bunday tarkibli suyuqlikdan o‘tadigan
fotonlarning yutilish ehtimolini oshiradi. Boshga tomondan, UNQIlar antennalar sifatida elektromagnit
to‘lginlar bilan o‘zaro ta‘sirlashishida ularning miqdoriy konsentratsiyasining oshishi bilan, ushbu
elektromagnit to‘lginlarni yutadigan tegishli uzunlikdagi UNQIar sonining ko‘payishi tufayli suyuqlikdan
o‘tadigan yorug‘lik to‘lginlarini yutish ehtimoli ortadi.

Undan tashqari, UNQ o‘rtacha diametrining pasayishi bilan ularning sirt plazmonlarini qo‘zg‘atishga
mos keladigan yutilish cho‘qqilarida "ko‘k siljish" (316 nm —296 nm, 686 nm —674 nm) kuzatildi (1-
rasm). Bu jarayon UNQ diametrining kamayishi kvant chegaralanish effektining kuchayishiga olib kelishi
natijasida ulardagi plazmonlarni qo‘zg‘atish uchun zarur bo‘lgan elektromagnit to‘lginlarning energiyasi
ortishi bilan izohlanadi.
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1-rasm. Yangi tayyorlangan UNQ/suv eritmalarining optik yutilish spektrlari: 1-egri chiziq: 1-
namuna, 2-egri chizig: 2-namuna. Eritma konsentrasiyasi ~0,015 mg/ml
UNQIarning o‘rtacha diametrining pasayishi bilan eritmalar Raman spektroskopiyasi natijalari (2-
rasm) G (~1599.2 sm™?) va D (~1340.1 sm™?) cho‘qgilarida “ko‘k siljish” kuzatildi. Uning giymatlari mos
holda ~12.4 sm™ va ~4.1 sm™ ga teng bo‘ldi. Shuni ham ta’kidlash joizki, 2-namunada (o‘rtacha diametri

kichik UNQ eritmasida) G cho‘qqgisida Raman sochilish intensivligi 1-namunaga (o‘rtacha diametri katta
UNQ eritmasiga) garaganda yuqori bo‘ldi.
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2-rasm. Yangi tayyorlangan UNQ/suv eritmalarining Raman spektrlari: chapda: 1-namuna,
o‘ngda: 2-namuna. Eritma konsentrasiyasi ~0,015 mg/ml

3-rasmda 1-namunani 60°C haroratda yorug® xonada 4 soat ultratovushli ta’sir qildirilganda uning
optik yutilish spektridagi o‘zgarishlar natijasi keltirilgan. Shuni ta’kidlash kerakki, ushbu haroratda ta’sir
jarayoni kolloid eritmadagi UNQIlarning uzunligi va galinligini gisqartiradi, bu esa yangi UNQ eritmalariga
nisbatan optik yutilish intensivligining oshishiga va yutilish cho‘qqilarining “ko‘k siljishi”ga olib keladi, bu
316 nm —289 nm, 686 nm —666 nm kabi yuz beradi (3-rasm).
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3-rasm. UNQ eritmasi optik yutilish spektrida harorat va vaqtga bog‘liq o‘zgarish. 1-egri chiziq:
1-namuna, 2-egri chizig: 1-namunani 60°C haroratda yorug® xonada 4 soat ultratovushli ta’sir
qildirilgandan so‘ng

4-rasmda UNQ eritmasi Raman spektrida harorat va vaqtga bog‘liq o‘zgarishlar keltirilgan. Bu holda
1-namunani 60°C haroratda yorug‘ xonada 4 soat davomida ultratovushli ta’sir qildirilgandan so‘ng
o‘zgarishlar qayd etilgan. Tashqi mubhit ta’sirida UNQ diametrining pasayishi va kvant chegaralanish
effektining kuchayishi tufayli grafen gatlamini tashkil etuvchi uglerod atomlarida Stokes-Raman
sochilishining paydo bo‘lishi uchun zarur bo‘lgan energiya ortadi. Chunki ko‘p devorli UNQdagi grafen
gatlamlari orasidagi Van-der-Vaals kuchi ushbu gatlamlarning kollektiv tebranishlariga ta’sir qgiladi. UNQ
diametrining kamayishi bilan uglerod nanonaychalari devorini tashkil etuvchi grafen gatlamlarining
tebranishlari qisqaroq elektromagnit to‘lginlar tomon siljiydi. Bu siljish 1340.1 sm*—1351.6 sm™, 1579.2
sm1—>1596.5 sm* kabi yuz beradi. Yuqorida gayd etilganidek, tashqi ta’sir natijasida UNQ grafen
qatlamlarda nugsonlarning ko‘payishi ham sodir bo’lishi mumkin, bu UNQ gatlamlarining kamayishiga olib
keladi, oz navbatida Raman spektridagi cho‘qqilarning holati o‘zgaradi.
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4-rasm. UNQ eritmasi Raman spektrida harorat va vagtga bog‘liq o‘zgarishlar. chapda: 1-
namuna, o‘ngda: 1-namunani 60°C haroratda yorug‘ xonada 4 soat ultratovushli ta’sir qildirilgandan
so‘ng

Xulosa. Ko‘p devorli UNQ kolloid suspenziyalarning optik xususiyatlari ularning turlicha geometrik
o‘Ichamlariga (diametriga) va issiqlik ta’siriga bog‘liq holda o‘rganilgan. UNQ o‘Ichamlari kamayishi bilan
optik yutilish ortadi va optik yutilish cho‘qqilarining “ko'k siljishi” sodir bo‘ladi. Birlik hajmli kolloidal
suspenziyada UNQIar sonining kichik diametrli holatda katta diametrlidan ko‘proq bo‘ladi, bu esa fotonlar
bilan ta’sirlashuvchi sirtni va to‘ldirish omilini oshiradi. Bunday tarkibli UNQ eritmasidan o‘tadigan
fotonlarning yutilish ehtimoli oshadi. Undan tashqari, UNQ o‘rtacha diametrining kamayishi kvant
chegaralanish effektining kuchayishiga olib keladi. Natijada ulardagi plazmonlarni qo‘zg‘atish uchun zarur
bo‘lgan elektromagnit to‘lginlarning energiyasi (chastotasi) ortadi. UNQ eritmasini 60°C haroratda yorug*
xonada 4 soat ultratovushli ta’sir qildirilganda UNQlarning uzunligi va qalinligini qisqartiradi, bu esa optik
yutilish intensivligining oshishiga va yutilish cho‘qgilarining “ko‘k siljishi”ga olib keladi.
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Tashqi muhit ta’sirida UNQ diametrining kamayishi va kvant chegaralanish effektining kuchayishi
tufayli devorlardagi grafen gatlamini tashkil etuvchi uglerod atomlarida Stokes-Raman sochilishining paydo
bo‘lishi uchun zarur bo‘lgan energiya ortadi. Natijada ularning tebranishlari qisqaroq elektromagnit
to‘lginlar tomon siljiydi.

Ushbu ish O ‘zbekiston Respublikasi Fanlar Akademiyasi tomonidan belgilab berilgan ilmiy-
tadgigotlar doirasida amalga oshirilgan.
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V]IK 53

BBIYUCJIEHUE YJIEJBHOI'O BKJIAIA MK/ B DOPEKT ®APAJIES HA
KPUTUYECKUX JJINHAX BOJIH

Ouunoe Ooun,

Llenmpa passumus nanomexuonocuu 6 Hayuonanonom ynugepcumeme Y3zbexucmana
Manuxoe Komunoswcon Xomuo yanu,

Llenmpa passumus nanomexuonozuil 6 Hayuonanonom ynusepcumeme Y3zbexucmana
Kyamamoea I'ynzooa A6dypasyn Ku3u,

Camapranockuii eocyoapcmeennwiil yrusepcumem umenu Lllapoga Pawudosa

Annomauusa. B cmamve npedcmasnena memoouxa pacuema YOeEIbHO20 6KAA0A MASHUMHOZ0
Kkpyeogozo ouxpousma (MKJ) 6 apgexm Dapades (OD) npu xpumuueckux onunax eoin. Ha ochose
UCCRe008anull NOTUKPUCMANIUYECKUX NAEHOK Ha ocHose epanamog YIG u maneanumos ¢ ucnonv308aHuem
coomnowenuti Kpamepca—Kponunea paspaboman cneyuanvhuiil arzopumm Ha azvike Python. [onyyennvie
pe3yibmamul NoKa3vleaiom, 4mo eknao omoenvhvix noroc MKJ[ ¢ 9P 3asucum om Onunsl 60aHbl, 0COOEHHO
8 obnacmu Npo3PAYHOCMU, 20e pacuyémel MpeOyrom nogvluieHHoU mounocmu. lIpednosicennviti no0xo0
noseonsem 2nybdice NOHAMb MASHUMOONMUYECKUE CBOUCMEAd HAHOMAMEPUAnNo8 u cnocoOCmeyem ux
NPUMEHEHUIO 8 COBPEMEHHBIX POMOHHBIX U CHUHMPOHHBIX YCMPOUCMBAX.

Knwouesvie cnosa: Maznumoonmuueckue mamepuanvi, sgppexm Dapades, MacHUmMHBIL KPY208OU
ouxpousm, Kpumuueckue oaunvl 601H, Kpamepc—Kponune, Y:FesOiz, maneanumvl, CHeKMpAaibHbili AHAIU3,
HAHOCMPYKMYPbl, CRUHMPOHUKA.

CALCULATION OF THE SPECIFIC CONTRIBUTION OF MCD TO THE FARADAY
EFFECT AT CRITICAL WAVELENGTHS

Abstract. The article presents a method for calculating the specific contribution of magnetic circular
dichroism (MCD) to the Faraday effect at critical wavelengths. Based on studies of polycrystalline films
based on YIG garnets and manganites using Kramers—Kroning ratios, a special algorithm in Python has
been developed. The results show that the contribution of individual MCD bands to the EF depends on the
wavelength, especially in the field of transparency, where calculations require increased accuracy. The
proposed approach allows for a deeper understanding of the magneto-optical properties of nanomaterials
and promotes their application in modern photonic and spintronic devices.

Keywords: Magneto—optical materials, Faraday effect, magnetic circular dichroism, critical
wavelengths, Kramers-Kroning, Yfeo, manganites, spectral analysis, nanostructures, spintronics.

MCD NING FARADEY TA'SIRIDAGI KRITIY TO'LQIN UZUNLIKLARINING XUSUSIY
HISSINI HISOBLASH

Annotatsiya. Maqgolada kritik to'lgin uzunliklarida magnit dumaloq dikroizmning (MCD) Faraday
effektiga (FE) o'ziga xos hissasini hisoblash usuli keltirilgan. Kramers-Kroning munosabatlaridan
foydalangan holda YIG granatalari va manganitlari asosidagi polikristal plyonkalarni o'rganish asosida
Pythonda maxsus algoritm ishlab chigilgan. Natijalar shuni ko'rsatadiki, individual MCD diapazonlarining
FEga go'shgan hissasi to'lgin uzunligiga bog'lig, aynigsa, hisob-kitoblar aniglikni talab giladigan shaffoflik
holatida bo’ladi. Taklif etilayotgan yondashuv nanomateriallarning magnit-optik xususiyatlarini chuqurroq
tushunish imkonini beradi va ulardan zamonaviy fotonik va spintronik qurilmalarda foydalanishga yordam
beradi.

Kalit so'zlar: Magneto-optik materiallar, Faraday effekti, magnit doiraviy dikroizm, kritik to'lgin
uzunliklari, Kramers-Kroning, YsFesQ.z, manganitlar, spektral tahlil, nanostrukturalar, spintronika.

BBenenusi. B HacTosiee BpeMsi MarHWTHBIE W MAarHUTOONTHYECKHE CBOMCTBA MAarHHUTHBIX
HAHOMATEPHAIOB SIBJISIIOTCS TPEIMETOM TPUCTATEHOTO BHUMAHHUS HAYYHOTO COOOIIECTBA BO BCEM MHpE.
OnHMM W3 BaKHEHMIIHX aCIEKTOB OTHX HCCIICIOBAaHUUN sBsieTcs u3yueHue addekra Dapanes (OD) kak
KITFOUEBOW XapaKTEPUCTUKHU, YyBCTBUTEIHLHOW K COCTaBYy MaTepHalia, TUITy HOHOB (BKIFOYAs TUAMAarHUTHEIC),
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pa3Mepy DIIEMEHTAPHOU STYEHKH, CTPYKTYpEe KPUCTaJIa U BHEITHUM yCIIOBHSIM, TAKAM KaK MAarHUTHOE ITOJIE U
TEeMIIEpaTypa.

OcoOblif  umHTEpec NPEACTABIAIOT  HAHOCTPYKTYpUPOBAaHHBIE  MaTEpHaIbl, HampuMmep,
MarHUTOONTHYECKUE TPaHaThl, AUAICKTPUKHA U TOIYNPOBOJHUKH ¢ MOJU(PHUIMPOBAHHONW KPHCTALIMYECKON
CTPYKTYPOM, KOTOpbIE AEMOHCTPUPYIOT YHHMKaJbHbIE OCOOCHHOCTH B3aMMOJECHCTBHUS CBETa C MarHUTHBIM
nopsinkoM. HecMoTpsi Ha 3HAYMTENbHBIM Iporpecc B OOJIACTH CIEKTPOCKOIIMM U TEOPETHYECKOIO
MOJICJIMPOBaHMS, MPUPOAA BIMSHUS pPa3IMYHBIX (HAKTOPOB HA HHTCHCHUBHOCTH M JHEPreTUYECKUE
IIOJIOXKEHHUS SJIEKTPOHHBIX MIEPEX0/0B, a TAKKE HA BEJIMUMHY U CIEKTpajbHOE pacrpenencHue 9P, 1o cux
IIOp OCTAETCsl HEJOCTATOYHO U3YyUEHHOM.

OnHuUM H3 TOAXOJOB K YIIyONEHHOMY NOHMMaHUIO MexaHu3Ma ¢opmupoBanus DD sBisercs
ucciefioBanue cBs3u Mexny 3¢dexkrom Dapanes u MarHUTHBIM KpyroBeiM nuxpousmoM (MKJI). Ilpu atom
0cob0e BHUMaHHWE YAETSETCS OMpeNeNICHUI0 yAEIbHOTO BKIaga oTaeibHbIX nojoc MK/ B Bemmunny DD
MpU KPUTHYECKHUX AJMHAX BOJH, 0COOEHHO B 00JaCTH MPO3PAavyHOCTH MaTepuana, BAAJH OT MHTEHCHBHBIX
T10JIOC MOTJIOUICHHUS.

B macrosmeir paboTe paccMaTpuBaeTcsi METOIWKA BBIYHCIEHUS yneiapHOro Bkiaga MK/l B addexr
®dapazest I TIMPOKOTO JHara3oHa JUTHH BOJH BILIOTEH 10 42 500 cm'). Takoi moaxom mo3BOJSET TITyOke
MOHATh MeEXaHU3Mbl (POPMHUPOBAHMS MArHUTOONTHYECKUX 3(P(HEKTOB W ONTUMHU3HPOBATH CBOWCTBA
HAaHOMATEpPHAIOB JJsl TMPAKTUYECKOTO IPUMEHEHUS B COBPEMEHHBIX (OTOHHBIX W CIIMHTPOHHBIX
YCTPOUCTBAX.

MeTtonsbl ucCIe10BaAHMA.

MarnuroontTuyeckue 3Qp¢eKThl NEPBOro NOPAIKA.

Kommnekcuplif mokaszarens mnpeiaomsieHHss N+ M N. COOTBETCTBEHHO Ui NpPaBO — M JIEBO —
MOJISIPU30BAHHOTO CBETA CBSI3AHBI C Exx U Exy CIIEIYIOIIUM 00pa3oM:
= Tt oy (1)
rae No = n; +iKy, 8 = e + leg, &g = £+ leg, ungu Ky - ko3 dunmenTs: npenomieHus

¥ TIOTJIONIEHHS] COOTBETCTBEHHO TIPAaBO-H JIEBO-TIONSAPH30BAHHOTO cBeTa. [IpH paccMOTPEHHMH HEMATHHTHBIX
cpe1, JIOTYCKAIOIMX HCCIIeN0BAaHKs Ha TIPONyCKaHKE, Ieeco06pa3Ho YIPOCTUTE 3aauy, 3aMeTus [1], 4to B
3TOM cllydyae MOKa3aTely MPeJOMJIEHHs Ui JBYX HUPKYJISAPHO-HOJIAPU3OBAHHBIX KOMIIOHEHT M. OJH3KM
APYT K Apyry: Ny ¥ n_ & ng, rae ngp- Mokasarelb MPeJOMICHHS CPEIbl B OTCYTCTBAE MarHUTHOTO TOJISL U
kpome Toro, ni —nZ »Ki — K2 ; rorma

ni —nZ =2eg 2)
ny (Ky —K_)= — =,
roe £y W £,  BCIICCTBCHHAas M  MHMMAas  4aCTH  KOMIOHEHTBl  TeH30pa

3 — L -
Ey(Eayy = 8y + 12y

B sTom npubmkenuu (ajieeBCKUi yroj MoBopoTa ct,t,l[:‘u] U DJUTMITHYHOCTH B{V) 3anuiyTcs B Bujie

v "
2npe Ex:" (3)

2 (4)

I/ICHOHB:’)yfI TCIICPb XOpPOIIO HM3BECTHBLIC COOTHOLICHUA MCKIAY BeI_HCCTBeHHOﬁ U MHHUMOW 4YacTIMHU
TEH30pa JII/ISJIeKTpI/I‘IeCKOI‘/'I IIPOHUIIAEMOCTH, MOXHO MOJIYyYUTh JAUCTICPCUOHHBIC COOTHOULICHMS,
cessbiBatouye oty (v) 1 8(v) [1]

aglv) = :_.: (n. —n_) =

8(v) = - (Ks —K-)=-

LY

2ngc

ap(v) = == [V 8O — ()Iv'] av 5)

8(v) = == [; V2 ap(W)[(v — (V)] Hav’ (6)

CootHomrenne tumna (1.5a) ObUI0 MCHONB30BaHO TpH pacuyerax DD B B psi Marepuaiax Hampumep,

¥3_,Bi,Fec0;2 u ThyFes0); deppurax-rpanarax, NMOIHKpUCTAIIMUECKHE MaHraHuTa ProeSrosMnOsz u
ProsSro2MnQs; Ha Tpex [UIMHAX BOJIH.

KoMIoHeHTe TUDIEKTPUYECKOTO TeH30pa SABISIOTCS (QYHKIMSIMU MaTPUYHBIX JIEMEHTOB ONTHYECKUX

MIepexX0I0B ¥ CIMH-OPOUTAIBHOTO PACIIeTIeH s BO30YKIEHHBIX COCTOSIHUE. COOTHOMIECHUS, CBA3BIBAIOIINE

KOMITOHEHTHI ~ TEH30pa  JOUDJIEKTPHYECKOM  MPOHUIIAEMOCTH, ¥  BEIHYMHBL,  XapaKTepU3YIOIIHe
MUKPOCKOITMYECKHE CBOMCTBAa ONTUYECKUX MIEPEX0I0B, IpUBECHHI B padoTe Kana u ap. [3].
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Crnemyer OTMETHTb, YTO IS BBIYMCICHUS yIenbHBIX BKIanoB MKJl B ¢apaneeBckoro BpamieHus B
Pa3NUYHBIX JUIMHAX BOJH, HaMHU OBUIO pa3paboTaHa MPOrpaMMHOE OOecIlieYeHHE Ha MPOTrPAMMHOM SI3bIKE
Python [2] ¢ wucnonb3oBanuem Qopmynsl Kpamepca - Kponmnra (6). [ns mpuBeneHusi pa3MepHOCTb

BenmmunHy MK/ B dhopmyse ymMHOKeHa Ha K03 duiment 18{]{{ s

Pe3yabTaThl. MBI Hicionb30Bamu cooTHomerue (6) ms pacyera D@ Ha Tpex AIMHAX BOJH: 4.5 MKM
(0=2222 em 1), 1.15 mrm (8695 cm 1) u 0.6328 mxm (15 803 cm ). Jlys mpumepa TpUBEIEHBI PACUETHI,
MOJTyYeHHBIE HA OCHOBE COOCTBEHHBIX pe3ynbpTaroB mo MK/ mis utrpueBoro ¢eppura-rpaHara YsFes0io,
IpH KOMHATHOM TeMIepaType B 94acTOTHOM uHTepBaine ot 16 000 mo 27 000 cm™ L, a Taxke Ha TUTEpaTypHBIX
naHabixX [3, 4]. Bemmauaer MK/] B 3aBHCHMOCTH OT UTMHBI BOJHBI OBUIH TOJyYEHBI U3 JUTEPaTypHl [3, 4]
pu TIoMoLIM TporpamMmmMHoro obecneuenne «Origin2024». Ha pucynke 1 mpuBeaéH BUI MOABIHTETPaIbHOMI
(hyHKIIMM TIpY KOMHATHOW TemrepaType Ais JUHbI BoaHB 0,63 MKM B KadecTBe MpHMepa IJIs BEIeCTBa
Y3FesOna.

Graph of the function a(v)

0.02 4

0.00
w
=

-0.02 |

-0.04 {

o(v)
-0.061 Area=o(v)=547.2003056459907
20 ' 30 ’ 40
v, 10° em!

Puc.1. Bun nogeiarerpansHoit ¢yukium XXUI Ha miuse BosiHb 15803 cmt
Pesynbrater st Tpéx mmuH BotH — 4,5 MM, 1,15 MM 1 0,63 MKM — nipuBezieHbI B Tabnure 1.
Taoauuka 1.

v, cm? 18300- | 22600- | 22600- | Pesynbrarel | JlaHHBIE U3
22600 32400 32400 pacuéron JIUTEPaTyPhl
2222 12,07 -11,17 0,6 1.5 8
8695 2443 -180,7 19,5 83 150
15803 1207 -695 35 527 530
Poct Brnaga MK/ B adpdexr Dapanes (OD) 100 62 58 - -
B Pa3JIMYHbBIX CIIEKTPAIBHBIX 00IaCTSX, B
HPOLICHTHOM BBIPQXKCHUH

Kak BUAHO W3 TaOIUIBI, TOMyYEHHBIC PE3YJIBTAThl XOPOIIIO COMIACYIOTCS C IaHHBIMU, IPUBEIEHHBIMU
B UTEepaType. B HacTodIee BpeMs MCCIIeA0BATENN YASISIOT O0IbIII0e BHUMAHUE N3YYEHNUIO0 MHOTOCTOWHBIX

U  MNOJUKPUCTAIIIMYCCKUX HAHOMATCpPUaJoB,

MOCKOJIbKY HMMCHHO B TaKHUX CTPYKTypax OXHUAACTCA

MPOSIBIICHUE HOBBIX ONTHYECKUX W MAarHUTOONTHYECKHX 3((EKTOB, MEPCIEKTUBHBIX JUIS NMPUMEHEHHS B
CIMHTPOHHBIX M BEPOSITHOCTHBIX yCTPOWCTBAX NCKyCcCTBEHHOTO nHTEemekTa (MN).

B nmanHol pabore paccMaTpuBaeTcs B3auMocBs3b 3ddekra Papanes (OD) B 06acTu Mpo3pavyHOCTH
(Bmamm OT MHTECHCHUBHOTO TOTJIOMIEHUS) C OTIACIBHBIMU II0JIOCAMH MAarHUTHOTO KpPYTOBOTO JUXpOHM3Ma
(MKJ) B mOMMKpUCTAIIMYECKUX MICHKaX MAaHTAHUTOB Pro.6S10.4MnOs u Pro.sSro.2MnQOs.
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Ha ocHOBe mMOJNyYeHHBIX OSKCIIEPUMEHTANBHBIX JIAHHBIX BBITIOJIHEH pacu€T yNENbHBIX BKIIAIOB
ornenbHbIX monoc MKJ[ B Benmumny addexta Papanes mis ykazaHHbIX IuiéHOK. Ha pucynHkax 2—4

NpeaACTaBJICHBI

criekTpanbHble 3aBucuMmocT MKJl npu koMHATHOW Temiieparype His 00pa3ioB

Pr0.6510.4MnOs U Pro.sSro..MnQOs[5], , a Takke moxbIHTErpajbHble QYHKIMK Ui TPEX BBIOpAHHBIX IJTUH
BOJIH: 4,5 MKkM 1 1,15 MxMm.

v=8695 cm! —— Q=3 rpag/em
v=2222 cmrl —— 03=-0,12 rpaa/em
10 20 30 v, 10°cm!
Puc. 3. MHnHTerpaabHble

¢pynxuum qis Pro.sSro..MnO:s npu 2222 u 8695 cm™*

2 1), 107

= 2
E
3
g 0 — - ~
m A
= = Vg
@ -2 f
c
2
=]
-G
-8
10
12
—1
—_—2
14
16
0 5 10 15 20 25 30 v, 100em?!

v=8695 eIl = (3= 8,44 rpan/cm
v=2222 cm! — 03=-0,26 rpaa/cm

cmt
Puc. 2. CnekTpajibHbIe 3aBHCHIMOCTH MATHUTHOTO KPYTOBOI'0 IMXPOU3Ma:
1 — Pro.sSro..MnQs; 2 — Pro.sSre.sMnQOs

Pacuernnie JAAaHHBIC ITPUBCACHO Ha Ta6m/1ue 2

I[.Tlﬂ Progs Sro2 MnOs

10 20 30 v, 10°cm?!

NoAbIHTerpajib-Hble Puc.4. HHTerpajibHble NOABIHTETpPa/ib- HbIE
$yuxkuun qas ProeSrosMnQOs npu 2222 u 8695

Tabauua 2.
v, em? 8000-15800 cm™* 15806-33200 cm Pe3yibTaThl pacuéToB 0y , Fpajg/cm
2222 -0,046 -0,067 -0,12
8695 -1,71 -1,21 -3
15803 12,96 -14,95 -1,99
I[Jlﬂ Pros Sros MnQOs
v,em? | 8000-15800 cm* 15806-33200 cm* Pe3ysibTaThl pacuéToB 0g, rpaj/cm
2222 -0,12 -0,15 -0,26
8695 -5,91 -2,68 -8,59
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15803 18,13 -21,3 -3,17

Crenyer OTMETUTb, UTO MpH pacuére yaenbHbIX BKIagoB MK/ B adpdext dapanes ¢ nucnonszoBannem
cootHomennit Kpamepca — Kponura (cm. hopmyiry (6)) HEOOXOIUMO yUUTHIBATH CIIEAYIONNE MOMEHTHI:

* Ecnmu wucchenyemas [iMHa BOJHBI HaXOAWTCS JalieKo 3a MpedenamMu OONacTH IMPO3pavyHOCTH
MaTtepuana (Hampumep, 4,5 u 1,15 MkM), gopmyna paboTaeT KOppekTHO. B 3ToMm ciydae MOXHO C
YBEPEHHOCTBIO YTBEP)KAATh, YTO IIOJIyYCHHbIE PE3YJbTaThl HAAEKHBI M HET HEOOXOOUMOCTH HOAPOOHO
aHAJIM3UPOBATH OTAENbHBIE TIOJIOCH CIIEKTPA MOABIHTErPAIbHON (DyHKIHY.

* Ecin ke nccnenyemast AJTMHA BOJTHBI PaCIIONIOKeHa B 00JIACTH MPO3PAaYHOCTH MaTepuaia (HampuMep,
0,630 Mmxm), QopMyna CTAaHOBUTCA KpaiHE UYBCTBUTEIBHOH K MpaBHJIBLHOMY BBIOOpY JAuamna3oHa
UHTErpupoBaHusi. B 3ToM ciyyae HEOOXOOMMO TINATEIBHO HCCIEAOBATH OTAENbHBIE IIOJIOCHI CIEKTpa
MOJBIHTETPATBHON (YHKIMH, TaK KaK YHCIUTENb W 3HAMEHATENb BBHIPAKECHUS MOTYT 0OpamiaThCsi B HOJIb,
YTO MPHUBOJAUT K MOSBICHHUIO CYIIECTBEHHBIX TOTPELTHOCTEH.

* Jlnsi KOPPEKTHOTO pacyéra B TaKUX CIy4asX PeKOMEHIYETCS! MCIOIb30BaTh METOA MPUOIIKEHUS K
KPUTHYECKOH TOYKE C OJTMHAKOBOW CKOPOCTHIO C 00EUX CTOPOH CHEKTPAThHON 00IACTH.

L5803 e (1,650 sixs)

SE0Y em ! 0,690 snsi)

Puc.
5.

fv), 10
o M) 107
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(%]
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Qy--1.99 rpaa/cm W= 3,17 rpaz/em

10 20 30 v, 10° em! 10 20 30 v, 10 emt

HNHuTerpajbable NoAbIHTErpaib-Hble pyHKuuu Puc.6. HHTerpajbHble MNOABIHTErPAJIb-HbIE
14151 Pro.sSro.2MnQs npu 15803 cm™! ¢pynxnum 17s Pro.6Sro.sMnQOs npu 15803 cm!

Ha pucynkax 5 um 6 mpezacraBieHbl rpaduKy MOJBIHTEIPAIbHOW (YHKIMM A ABYX 0OpasLoB B
cilydae, KOra uccienyemast JJIMHa BOJIHBI IIONafaeT B 00IacTh MPO3PavHOCTU. B TakoM ciydae yaelabHbIH
BKJaj Ha JunHe BonHbBI 0,63 MkM (15803 cM™') mpuBOAMT K BemuurHe (apajeeBCKOTO BpallleHHsl, paBHOH —
372 rpan/cm. Kak BHIHO W3 PHCYHKOB, NPH MPHONMKEHUN K KPUTHYECKON JUTMHE BOJHBI C OJMHAKOBOMN
CKOPOCTBIO C 00€MX CTOPOH 3HAYECHHE TOABIHTErPAbHON (PYHKLIUH U3MEHSIETCS OT +00 K —00. DTO MO3BOJIAET
KOMITEHCUPOBATh yAEIbHBIN BKJIa HA TAHHOW JJTMHE BOJIHBI.

[lomydeHHble pe3ynbTaThl C MPUMEHEHHEM IAHHOTO METOa MPHUBEACHbI B TalOnuue 2 A ABYX
HCCIIEIOBAaHHBIX 00pa3LoB. TakuM 00pa3oM, HCIOIb30BaHHE METOa MPUOIMKEHUS! K KPUTHYECKON TOUKE C
OJIMHAKOBOM CKOPOCTBIO ¢ 00EUX CTOPOH CHEKTPAIBLHOM 00JIACTH MO3BOJISIET YCTPAHUTH apTedakThl pacuéra
Y TIOJIyYUTh KOPPEKTHOE 3HaUeHHE (hapaieeBCKOTO BPAIICHHUS.

CnenyeT MOAYEPKHYTh, YTO AAHHBIM MOAXOJ IO3BOJSAET, U3MEPASd OAMH M3 MarHUTOONTHYECKUX
a¢dexToB (Hanmpumep, B JaHHOM cirydae MKJ/I), ¢ BBICOKOH CTeNeHbIO BEPOATHOCTH OLIEHUTH BEIUYHHY
¢dapazneesckoro BpamieHusi. Y HaoOopoT, ucnonb3ys Gopmyinsl (6), MOKHO C TMOBBIIIEHHOH TOYHOCTBIO
OTIPEAETTUTH BETUYNHY MarHUTHOTO KPYTOBOTO JUXPOU3MA.
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V]IK 532

YU CJEHHOE UCCJEJOBAHUE BJIUSHUS BHEITHUX ®AKTOPOB HA TEILIOBOM
INOTOK U IOTEPU JABJIEHUS B TPYBAX

Pacswuanoe Illoxscaxon Axkmandiconoguu,

Hucmumym mexanuku u ceticMOCMOUKOCmuU COOPYHCeHUl
umenu M.T.Ypazbaesa AH PY3, Tawxenm, Y3bexucman
shohjaxonravshanov22@gmail.com

Xamoamoe My3zahpap Myxuoounosuu,

Hucmumym mexanuku u ceticMOCMoOUKOCmu COOPYHCeHUuli
umenu M.T.Ypazoaeea AH PY3, Tawxenm, Y30exucman
mmhamdamov@mail.ru

Kymaees Kypa,

byxapckuii 2ocyoapcmeennviii ynusepcumem, byxapa, Y36exucman
j.jumaev@buxdu.uz

Annomayua. B oannotl pabome npedcmasieH KOMNJIEKCHbIN YUCLEHHbIL AHAIU3 SUOPABIUYeCKUX U
MENI08bIX XapaKkmepucmuK OBUNCEHUSL CHCUMAEMOL HCUOKOCIU 8 3AMKHYMbIX MpYyOOnpo8ooax ¢ peibedHoll
2ceomempuen. OcHogHOe GHUMAHUE YOeleHO UCCIe008aAHUI0 GIUAHUA KIIOUesblX (YaKxmopos, maxkux Kax
uzMeHeHue ouamempa mpybonpoeood, wepoxoeamocms GHympeHHell N08ePXHOCMU, Y20l HAKIOHA MPAcchl,
Menionpo8oOHOCMb MAMepuald, MmemMnepamypa OKpyicarowel cpeobl U 6030elicmaue CUuibl mIicecmu.
Mooenuposanue svinonneno ¢ npoepammnoii cpede COMSOL Multiphysics, umo noszsonuno nodpobno
oyenums pacnpeoenenue OasieHuss U MeMnepamypbl HpU PAIUYHBIX SPAHUYHBIX U IKCNIYAMAYUOHHBIX
yenosusx. Tlonyyennvie pe3yibmanmol NPOOEMOHCIMPUPOBATU 8bICOKYIO MOYHOCHb NPEOLOHCEHHOU MOOETU NO
cpasHenuio ¢ wupoko npumernsemol mooenvio SST (Shear Stress Transport). I paghuueckuil anaiuz nokasai,
umo Hauboivbuee eIUAHUE HA NOMepU OA8NeHUs U Menia OKA3bIealom ciedylowue napamempul: ouamemp
mpyoonpoeooa, CKopocmb NOMOKA, MeMNepamypHvli 2paoueHm u npoCmpaHCmMEeHHAs OpUEeHMAYUs.
mpaccwl. Pesynomamul uccreoosanus mozym 6vimv UCNOAb308AHbI Ol ONMUMUSAYUU KOHCMPYKMUGHBIX
napamempos mpy6onposooOHbIX cucmem, pazpadbomku dHepeocOepecaroWux peuwienull, a makdxce Ol
NOGbIUEHUSL  HAOENCHOCMU — CUCHeM  MeNNO0CHADXMCeHUs,  8000CHADNCEHU U NPOMBIUIEHHOU
MPAHCNOPMUPOBKU HCUOKOCHIELL.

Kniouesvie cnosa: cuopasiuueckue nomepu, menniosvie Nomepu, MmMpyoonposoo, UYUCIEHHOe
mooenuposanue, mennooomen, COMSOL  Multiphysics, epaduenm  Oasnenus, wepoxosamocmo
NOBEPXHOCMU, USMEHeHUe Ouamempd, HAKIOH mpyovl, dHepeemuyeckas SQPGeKmueHocmn, meyeHue
AHCUOKOCTHU.

TASHQI OMILLARNING QUVURLARDAGI ISSIQLIK OQIMI VA BOSIM
YO‘QOTISHLARIGA TA’SIRINI SONLI TADQIQ QILISH

Annotatsiya. Ushbu ishda relyefli geometriyaga ega yopig quvurlarda sigiluvchi suyuglik ogimining
gidravlik va issiqlik xususiyatlari kompleks sonli tahlil asosida o ‘rganilgan. Tadgiqotning asosiy magsadi -
quvur diametrining o ‘zgarishi, ichki sirtning qo'‘pol tuzilishi, quvur yo ‘nalishining qiyalik burchagi,
materialning issiqlik o ‘tkazuvchanligi, atrof-muhit harorati va og‘irlik kuchi kabi omillarning ogim
parametrlariga ta sirini baholashdan iborat. Hisoblashlar COMSOL Multiphysics dasturiy muhitida amalga
oshirildi. Bu usul turli chegara shartlari va ish sharoitlarida bosim va harorat tagsimotlarini tahlil gilish
imkonini berdi. Tadgigot natijalari taklif etilgan modelning keng qo ‘llaniladigan SST (Shear Stress
Transport) modeliga nisbatan yugori aniglikka ega ekanini ko ‘rsatdi. Grafik tahlil shuni ko ‘rsatadiki, bosim
va issiqlik yo ‘qotishlariga eng katta ta’sir ko ‘rsatuvchi omillar - bu quvur diametri, ogim tezligi, harorat
gradiyenti va quvur yo ‘nalishining fazoviy holatidir. Olingan natijalar quvurlarni loyihalashda, issiqlik va
suv ta’minoti tizimlarini optimallashtirishda, shuningdek, energiya tejamkor va ishonchli suyuqlik transporti
tizimlarini ishlab chigishda amaliy ahamiyatga ega bo ‘lishi mumkin.

Kalit so‘zlar: gidravlik yo ‘qotishlar, issiqlik yo ‘qotishlar, quvur liniyasi, sonli modellashtirish, issiqlik
almashinuvi, COMSOL Multiphysics, bosim gradiyenti, sirt qo ‘polligi, diametr o ‘zgarishi, quvur nishabi,
energiya samaradorligi, suyuglik ogimi.
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NUMERICAL STUDY OF THE INFLUENCE OF EXTERNAL FACTORS ON HEAT FLOW
AND PRESSURE LOSSES IN PIPES

Abstract. This study presents a comprehensive numerical analysis of the hydraulic and thermal
characteristics of compressible fluid flow in closed pipelines with a relief (non-uniform) geometry. The main
focus is on evaluating the influence of key factors such as variable pipe diameter, internal surface
roughness, inclination angle, thermal conductivity of the material, ambient temperature, and gravitational
effects. The numerical modeling was carried out using COMSOL Multiphysics, enabling detailed assessment
of pressure and temperature distributions under various boundary and operating conditions. The results
demonstrated that the proposed model achieves higher accuracy compared to the commonly used SST (Shear
Stress Transport) model. Graphical analysis revealed that pressure and heat losses are most significantly
affected by pipe diameter, flow velocity, temperature gradient, and spatial orientation of the pipeline. The
findings can be applied to optimize pipeline design, develop energy-efficient solutions, and improve the
reliability of heat and water supply systems, as well as industrial liquid transport infrastructure.

Keywords: hydraulic losses, heat losses, pipeline, numerical modeling, heat transfer, COMSOL
Multiphysics, pressure gradient, surface roughness, diameter variation, pipe inclination, energy efficiency,
fluid flow.

BBenenue. B HacTosmiee Bpems OHOW W3 BaKHEHIIMX 3a7ad Ha TIIOOATbHOM YpPOBHE SIBISIETCS
TIOBBIIIICHUE YHEPreTHIecKor 3(PPEeKTUBHOCTH, CHIKEHUE TEIUIOBBIX M THAPABINYECKUX TOTEPh, a TAKKE
oOecriedeHne OE30MaCHOCTH TEXHOJOTHYECKHX TmporeccoB. OcoOEHHO akTyalbHO 3TO B OTpacisixX
MIPOMBIIIIEHHOCTH, SHEPreTUKH W KOMMYHAJIBHOTO XO34WCTBA, I/I€ IIHPOKO HCIIOJIB3YIOTCS CHUCTEMBI
TPAHCIIOPTUPOBKH JKUIKOCTEH TIO 3aMKHYTHIM TpyOorpoBoaaM. Hanéxnas m SKOHOMHUYHAs padoTa TaKMX
cucreM TpeOyeT MX TIIyOOKOro HaydHOro aHanu3a. DQQeKTuBHOE ympaBlieHHE AAHHBIMH CHCTEMaMHU BO
MHOTOM 3aBHUCHUT OT KOPPEKTHOI'O0 MaTeMaTHYeCKOro MOJEIMPOBAHMS TPOLIECCOB TEUEHHS KUAKOCTH C
y4€TOM BIHUSAIOMHX (PAKTOPOB, TaKWX KaK BHYTPEHHEE TpPEHWE, TpaBUTAIMOHHAs CHJIa, TEOMETPHS
TPyOOIIPOBO/Ia M TEIUIOOOMEH C OKpY’KAaIOIIel cpemoid. YUeT TakuxX MapaMeTpoB, KaKk M3MEHEHHE AUaMeTpa
TpyO, HIEPOXOBATOCTh BHYTPEHHEH MOBEPXHOCTH, Yroj HAaKJIOHA TPYOONpPOBOAA U TEIUIOOOMEH C BHEUIHEH
Cpeoi, MO3BOJISIET MPOBOIUTH MOJIEIUPOBAHNUE, TPUOIMKEHHOE K PEaibHBIM YCIIOBUSM KCIUTy aTaIlH.

[IpuMeHeHne COBpPEMEHHBIX NPOrPAMMHBIX CPEACTB UYHMCIEHHOTO MOJAEIUPOBAHMS, TaKUX Kak
COMSOL Multiphysics, ANSYS, MATLAB wu japyrux, Mmo3BOJISieT NPOBOAMTH MOAPOOHBINH aHAIH3
MIPOLIECCOB TEUEHHUS M TEIIONeperadyH, MPeABAPUTENFHO BBISBIATH MOTEHIIMAIBHO ONACHBIE PEXHMBI, a
TakKe pa3zpabaTsiBaTh Oe3omacHble U 3HeProdP(eKTHBHBIE PEKUMBI Pa0OTHI CUCTEM. DTO OCOOEHHO Ba)KHO
JUTST TIPOTHO3UPOBAHUS aBAPUHHBIX CHTYallWd, ONTHUMH3AIMHA CUCTEM YTPABICHUS U pa3pabOTKH HOBBIX
TEXHOJIOTUYECKUX PEIICHUM.

3HAuUUTENbHBIN BKIIAJ B PA3BUTUE MATEMAaTUYECKOTO MOJAEIUPOBAHUS Ia30TPAHCHOPTHBIX MPOLIECCOB
BHecnu Takue yuénele, kak U. A Yapnsiii, C. K.T'onynos, O. ®@.Bacunses, A.®. Boeroaun, 3.A. bonnapes,
M.A. Kanubonorckuil u apyrue. Jlo HacTosAIero BpeMeHH B JJAHHOW OOJIACTH TMPOBEJCHO 3HAYHUTEILHOE
KOJIMYECTBO HAYYHBIX MCCIIEIOBAaHUN, HA HEKOTOPBIX U3 KOTOPBIX MBI KPATKO OCTAHOBHMCHI.

B crarbe [1] paccMaTpuBaeTcst TEIII000OMEH Ha TIOBEPXHOCTH HAJ3eMHBIX TPYOOIPOBOJIOB B YCIIOBHAX
OTpHUIIATEIBHBIX Temreparyp. [IpoBeAéH CpaBHUTENBHBIN aHAIW3 BIMSHHUS CBOOOJHOW W BBIHYXKIIECHHOMN
KOHBEKIIMM Ha TeMIIepaTypy TPaHCIOPTUPYEMON Cpebl. Y CTAHOBJIEHO, YTO MPU HATWYHH TETJION30JISIIAN
npeo0iagaeT BEIHYKIECHHBIH TEMJI000MEH, a Pa3HOCTh TEMIepaTyp Mexay TpyOoil U Hapy>KHBIM BO3LYXOM
HE3Ha4yuTeIbHa. OTO MO3BOJSET HCIOIB30BaTh YNPOUIEHHOE TPAaHWYHOE YCIOBHE B BHJIE DPABEHCTBA
TEeMIeparyp, 4YTO YIPOIIAeT M TMOBBIMIAET TOYHOCTh MAaTEMaTHYECKOTO MOJETHPOBAHUS PabOTHI
TpyOOIPOBOAA B XOJIOJHOE BpEMsI TOAaA.

B paborte [2] mpencraBieHa maremMaThdeckas MOJENb sl OLEHKH TeIIO()U3NYECKUX CBOMCTB
M30JSIIMOHHBIX MaTepHalioB TpyOompoBonoB. [Ipemiaraercs HOBBIM THII TEIUIOM3ONALNMU C SYEUCTON
CTPYKTYpOW, 3aIIOJTHEHHON BO3AyXOM. Pacu€rhl, BHIMONIHEHHBIE IO pa3pabOTaHHOW MOJIENH, TTOATBEPXKIAI0OT
BBICOKYIO 3((EKTUBHOCTh TAKOW KOHCTPYKIUH AJIsl IPUMEHEHHUS B TETUIOBBIX CETAX.

[TyTéM ymMCIIEHHOTO MHTETPUPOBAHMS BYMEpHBIX ypaBHeHH HaBbe—(CTOKCa B KOJax MpOTrpaMMbl B
Ansys Fluent u3yueHbl 0COOCHHOCTH TEUEHHE B MEPBOM pe3oHaHcHOW 4yactoTe [3]. Jlis TpyOsl ¢ duiaHieM
0ECKOHEYHOH MPOTSHKEHHOCTH M OCTPOM KPOMKOW MPOAaHANHM3WPOBAHO BIMSHHE AMIUTUTYABI CMEIIEHHS
MopIIHS Ha Tazopacxol. Onpeaenensl (has3bl BXOAa U BBIX0/A ra3a B TEUSHUE OJTHOTO IIMKJIA KoleOaHusl.

B cratse [4] paccmaTpuBaeTcst MaTeMaTHIecKas MOJIEh TEUEHHS YTIIEBOAOPOAHOM Ta30BOi cMeCH Mo
MOpPCKAM TpyOompoBoaaM Ha ImIenb(he CeBEpHBIX MOPEH ¢ yu€TOM peajbHBIX YCIOBUI JKCIUTyaTamuu. B
OTIMYME OT YIPOIIEHHBIX MOJENEH, 3eCh YUHUTHIBAIOTCS CKUMAeMOCTb U HE HUIEATBHOCTh Trasa,
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IIEPOXOBAaTOCTh CTCHOK TPYO, BIMSHUE CWIIBI TSHDKECTH W CIOXKHBIM TEIIOOOMEH Yepe3 MHOTOCIOHHbBIE
crenkd. [IpencrasiaeH 3¢ HEKTUBHBIN YHCICHHBIN METOT PEIICHUS, TTO3BOJIIONTHI MOACIHPOBATh PeaTbHBIC
PEXUMBI TCUCHUS B CIIOXKHBIX MHXCHEPHBIX CUCTEMAaX.

B pabore [5] mpoBeaeHBl aHaIW3 TEPMOJMHAMHUYECKHUX MOZEJICH Ta30BBIX MOTOKOB M CpaBHEHHE
Pa3IMYHBIX MaTEeMAaTHYECKUX MOJEJe TpaHCTIOPTHPOBKH Ta3a. [lokazaHo, 4TO dpe3MepHBIe YIPOIIECHHUS B
MOJIETT MOTYT TPUBECTH K HEKOPPEKTHOW OIEHKE TEPMOJMHAMHUYECKHX XapaKTePUCTHK MOToka. CrenaH
aKIEHT Ha BaKHOCTH BbIOOpa aJeKBaTHOI'O YPOBHS JCTalM3allMl MOJCTH Ul JOCTOBEPHOTO IPOTHO3a
MTOBE/ICHHUS Ta30TPAHCIIOPTHBIX CUCTEM.

B pabote [6] omucana kBa3uoJgHOMEpHAs MOJETb YCTAHOBUBIIETOCS HEU30TEPMHUYCCKOTO TEUCHUS
HEUACaTbHOW MHOTOKOMIIOHEHTHOW ra30BOM CMECH B MOPCKHX Ta30MPOBOAAX CBEPXBBICOKOTO JIABICHHUS.
Mogens yuuThIBaeT MpoQMib CKOPOCTH, peibed MOPCKOTO THA, KOHCTPYKIMIO CTEHOK M BO3MOKHOCTb
oneaenenus. E& adexTuBHOCTS moATBEepkAeHa mpH pacuérax mns LIITOKMaHOBCKOTO MECTOPOXKICHHUS U
Cesepo-EBpomneiickoro rasonpoBosa. Pe3ynbTaTbl 4acTUYHO MpEACTaBIEHBI B KHUTE «MOAETN MOPCKHUX
ra3onpoBOOBY.

B [7] npeacraBneHo 0000IIeHNE MOAENTH CTAIMOHAPHOTO TEUCHHS HA HECTAI[MOHAPHBIE MPOIECCHI,
BKJTFOUAs 33/1ady Tepexo/a ra3onpoBojia Ha HOBBIM PEXUM IMPH U3MEHEHHH WHTEHCHBHOCTH OTOOpa Trasa.
OTMedeHo, 4TO BONpPOCAM MOJENHPOBAHHS TPAHCIOPTHPOBKU ra3a MO MarucCTpajbHBIM TpPyOOIpoBOJIaM
MOCBSINEHO 3HAYUTEITHHOE YHCIIO OTEUYECTBEHHBIX M 3apyOeKHBIX WCCIEAOBAaHUM, YTO MOMYEPKUBAET
AKTyaJIbHOCTh U CIIOKHOCTH JTAHHOW TEMBI.

OnHa w3 HamOoyee YHHMBEPCAIBHBIX MOJIENICH M COOTBETCTBYIOIIME YHCIICHHBIC aJTOPUTMBI OBLTH
npeacrasiensl B Monorpaduun O. @. BacuiabreBa U coaBT., Iie U3JI0KeHa Tak HaspiBaeMmas Mojens> BEBK [8].
Ora Momenb A0 CHX IIOp CIYXHT OCHOBOH Ui peImeHHs MIMPOKOTo Kpyra 3agad B 00JIacTH
TPaHCIIOPTUPOBKH rasa.

B pabore [9] mpemmoskeHa HOBasi cToXacTU4ecKas MOJENb ISl OMHCAHHUS TPAaHCIIOPTHUPOBKH U
pacmpezieieHus] Ta3a B Ta30TPAHCIOPTHBIX CHUCTeMax. MOJENb YYHTHIBAaeT M3MEHEHHE TEMIIEPaTyphl H
CTaTHCTUYECKYIO0 HEOIPeNeIEHHOCTh MMapaMeTpoB 000OpYMIOBAaHUS M OKPYXAromeHd Cpelpl. JTO IMO3BOJISET
0oJiee TOUYHO ONMUCHIBATH PEabHBIC PEKUMbI PA0OTHI CHCTEMBI.

B pabote [10] ucciemyercs mepexomHol pexxuMa TedeHus B TpyOompoBoje. Ha Bxome 3amaércs
JaBJICHWE, a Ha BBIXOJE YCTAaHOBJCHA BO3MYyIIHAs Kamepa (TacuTens) OIpeneiaéHHoro o0BEMa.
PacnpocTtpanenue yiapHOi BOJHBI CKAaTHUsSI MOJICJIUPYETCSl HA OCHOBE JIMHEAPU30BAaHHOW KBa3MOJHOMEPHOU
mozaemu E.H. XykoBckoro, a racutens onuckiBaeTcst monenbio M.A. YapHoro. 3amagya pemnracTcsi METOI0M
pasneneHus mepeMeHHBIX. Y CTAaHOBIIEHO, YTO yBEITMYCHUE 00hEMA TaCUTEeNs CHIDKAET aMILTUTYIY U YacTOTY
BO3MYIIIEHUH 32 CUET MeMIPUPOBAHS IEPEXOTHOTO MPOIIECCa.

Hecmotpss Ha OoJiblliOe KOJMYECTBO HAYYHBIX HCCIICJOBAHUM, BBINIOJHEHHBIX paHee, 3ajaud,
CBSI3aHHBIE C U3YYECHHUEM MPOIIECCOB B TPYOOIIPOBOIAX C MEPEMEHHBIM JUAMETPOM, OCTAFOTCS aKTYAITbHBIMH.
Oco0eHHO Ba)KHO TPOBOAWTH JABHEHIINE WCCIIEOBAHUS IO OIPENEICHUI0 TapaMeTPOB TMOTOKa HE(TH,
raza M TEIUIOHOCUTENIEH B TaKUX YCIOBUSAX W BHEIPEHHIO IOJYYEHHBIX PE3yJIbTAaTOB B MPAKTHKY. JTO
MpecTaBisieT co00il 0JIHY U3 KIIIOUYEBBIX 3371a4 COBPEMEHHOW TPYOOIIPOBOJHOMN TPAHCTIOPTUPOBKH.

[HocranoBka 3amay W MaTeMaTHuyeckasi MoJeJb: PaccmaTpuBaercss 3aJadya O COCTOSIHUHU
AJIEMEHTAPHOTO pellbe(HOTr0 yyacTka TpyOOompoBoia, KOT/Ia Ha BXOJIE 33]]aH 3aKOH U3MEHEHUS JaBIICHHUS I10
BPEMEHH, a Ha BBIXOJIE€ — 3aKOH HM3MEHEHHS MacCOBOTO pacxoja >KHIKOCTH. | paHWYHOE YCIOBHE s
BHYTPEHHEH 3HEPIUM KUJKOCTH MOKHO 33JaBaTh Ha BXOJIE B YYACTOK WJIM HA BBIXOJE U3 HETO.

3agaHbpl HavaJbHbBIE PACHpPENETCHUSI CKOPOCTH, JABICHUS W BHYTPEHHEM SHEPrud >KUAKOCTH Ha
JMHEHHOM y4yacTKe TpyOOIpOBO/a, KOTOPHIN ONpENeIeH CO CBOMM MEPEMEHHBIM THaMETPOM D(X), JUTUHOM

|, ko3 dunmeHTOM CONPOTHUBIICHUS Z(X), MEPEMEHHON HUBEIMPHOW BBICOTOM OcH TpyOompoBoa y(x)-

[Ipu 3TOM YKIJIOH Tpacchl y4acTKa ONpenessieTcs B BUIE Sin g = dy_(x) .
dx
Tpebyetcs pa3paboTaTh YUCICHHBIM METOA PELICHHs CTALMOHAPHOW 3a7ayM C 3aJaHHBIM MacCOBBIM
Pacxo0M >KUAKOCTH.
HewnsorepMuueckoe COCTOSHHE >KHIKOCTH B TPYOOIpPOBOJE OIMCHIBACTCS KBAa3HOJHOMEPHBIMH
YPaBHEHUSIMH COXPAaHEHHUS! MacChl, HMITyJIbCa M BHYTPEHHEH SHEPTHU C YUE€TOM JIOKAJIbHBIX, KOHBEKTHBHBIX
M OCTaJIbHBIX cocTaBisronmx [11-13]:
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a(fp)+8(fpu):o,
ot OX
2
o(fpu)  a(Fpu®)  O(P) | 2 ¢ itst pgsing =0, 0
ot OX OX 2D
(fpe) o(fpue) A S L F
p + o °D plul cp Op( 00)

3neck U ganee p(X,t), U(X,t), p(X,t), T(X,t) — CpeIHHE 3HAYCHHS IIOTHOCTH, CKOPOCTH,
JaBleHHA M aOCONIOTHAs TEMIepaTypa JKHAKOCTH B cedeHHH X B MOMEHT BpeMeHH L
(kel M®, mlc, Ia, K); f (x)= 7D%(X)/ 4 — miomanp MONMEPEYHOro CedeHus TPyOOnpoBoIa (Mz);

g =9.80665 m/ - YCKOpPEHHE CHIIBI TPaBUTAINH, & =CBT — BHYTPEHHSISI DHEPIus JKUAKOCTH
(ﬂDfC/KZ); Cz = (a +bT + C'TZ)/IIJ — YJenbHAsi TETUIOEMKOCTh KHIKOCTH (,ZZ:);C/KZ / K);
M= 0.018 xz2/ monv - MOJISIpHAsE Macca BOJIBI; kcp — KO3((UIMEHT TEIUIOOTAaYH OT YKUAKOCTH B
OKPYJKAIOIYI0 CPeay dYepe3 CTEHKH TpyOONmpoBOJa M H3OMAIMH C YYE€TOM €CTECTBEHHON KOHBEKIIHH

[ﬂOfC/(MZ CK)J; f_op(x):”(D+25)2

COOTBETCTBYIOIIMA Ha 1 moroHusii metp (M ); O - TommuHa TpyOGOIpoBoaa (M),TOC (X) — TeMIlepaTypa

— IUIOIIAAb HAPY)XHOW IOBEPXHOCTH TpyOOIpoBOaa,

okpyxaroreit cpesl (K).

IlepBoe ypaBHEHUE NPEACTABIAET 3aKOH COXPAaHEHHS MAaCcChl: H3MEHEHHE MACChI KHUIKOCTH B CEUEHUH
TpyOOIIpOBOIa MPOUCXOJUT 3a CUET PA3HOCTH BBIXOAAIIETO M BXOJSIIET0 PACXOAO0B KHIKOCTH IO Macce.
Bropoe ypaBHEHWEe TMpeinCcTaBisIeT 3aKOH COXPAaHEHUs HMITYJbCa: H3MEHEHUE WHEPLUHU JKUIKOCTH
00yCJIOBJIEHO NEpenajoM CHJIbl JaBiIeHHs, cuiloil Tperus (corsacHo dopmyne lapcu-Beiicbaxa) u cuioit
rpaBuTaluu. TpeTbe ypaBHEHHE TJIACUT, YTO JIOKAJIBHBIM M KOHBEKTHUBHBIN IIEPEHOC BHYTPEHHEW HHEPrUU
XKHUJKOCTH OOYCIIOBJIEHBI JUCCHUITALEN MEXaHHMYECKOM IHEpruH (B COOTBETCTBMHU KBAJPATHUYHOMY 3aKOHY
COINIPOTHBIICHUSI) M TEIUIOOTHAueH JKUAKOCTH B OKPYKAIOIIYI0 Cpely Yepe3 HapyXHYK IOBEPXHOCTb
TPyOOIPOBOa €IMHUYHOMN JJTUHBIL.

p—p.=k M 2
yoX
B3auMOCBA3b MEXK/Ly JaBIEHHEM M IUIOTHOCTH, NP M3BECTHBIX MX XapaKTePHBIX 3HaueHusx P, O,
BBIPAKAETCS Yepe3 MOLYJIb YIPYTOCTH K sxumxoctu [14-17]:
B wactHocTH, U1 BOmel MOXHO TpuHATE P, =10132571a, p.= 998.23 k2 /M wu
k =2120 MIla, onpenenennsle i temmeparypsl 1, = 293.15 K [14]. Mcxoas u3 nanHO#M Monenu, B

znam)HeﬁLueM CKOpPOCTb PACHPOCTPAHCHHUA MAJIbIX BO3MyH_[CHI/Iﬁ JAaBJICHUA TPUHUMACTCA COIJIaCHO

3aBHUCUMOCTHU
c=4k/p,.

B pacuerax k03 HuEeHT cOnpoTUBIIEHHS TPEHUsI IPUHIUMaeM coriacHo ¢popmyie brasunyca

y) =0.11(LJ |
D(x)

PaccmaTprBaeTcs craimoHapHOE COCTOSTHAE TIOKOS KUAKOCTH (U (X, O) =0) B yuactke, 1MO0 y4acTOK
paboTaeT B CTALIMOHAPHOM PEXHUME C IOCTOSTHHBIM MAaCCOBBIM PacXoJIOM

M (x) = f (x) p(x)u(x)=M"® =const. ®3)

Meton pemieHusi 3agauM. B pamkax maHHOW paOoThl ypaBHEHHs (1) pemaroTcs YHUCICHHO IS

OIMpPCACICHUA paCIIpCACICHUSA NaBJICHUA IJIA ﬂeﬁCTByIOIHeFO pr60np0130/1a, 06paLuaeMc;1 K YpPaBHCHUIO
COXpaHCHHA UMITYJIbCA B CTaHHOHapHOﬁ (bopMe:

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 98



PHYSICS

d(fp’u®) d(p°f) 4
dx dx 2D

[IpeobpazoBanue (4) ¢ mpHUBICYCHUEM 3aBHCUMOCTEH
0o_ P =Py o M

ST Py

du® M °c? dp® df
f p +(p0_pA)

f pu®|u®|+f p°gsina =0. 4)

dx

dx F2(p° - pA)Z dx
npu Py = Px— k MPUBOAUT K YPAaBHEHHUIO:

OTcroa moslyyuM OOBIKHOBEHHOE MU((EpEeHIIMANIBHOES YpaBHEHUE [Tl OTPEACICHHS PaclpeIcICHHS
JABJICHUS IO JUTMHE CTAllMOHAPHO ACHCTBYIOMIETO TPyOOIpoBoaa:

(M) laf 2 M. p-p,
AT ) pedr oA ME o i PP
dp° _ 2(p"-p,) " |ox ZDf(pO‘pA)l e (5)
_ .
dx |y (MO) o2 2
fz(po_pA)

Jnisi MHTErpUpOBaHUSl YPaBHEHHsI, B CBSA3U CO CJOXHOCTBIO IIPAaBOM €ro 4acT, NMpUMEHEHa SBHAs

o 0
CX€Ma anmpoKCuMalui W HauJACHbI 3HAYCHUA pi 410 ra€ B Ka4€CTBE€ I'PaHUYHOI'O YCJIOBUS HCIIOJIb30BaJid
0
pO = p (0) — 3HAYCHUC NAaBJICHUA Ha BXOJC B HAYAJIC paCcCMAaTpHUBACMOIO Ipo1ecca.

IIpu Sina=const u f =const amanuruyeckoe perieHue aHajorudHoro (5) ypaBHEHUS IS
MarucTpajibHOTO Ta30MpoBoja MpuBeaeHO B pabore [15]. Kpome Toro, mpu JONOJHUTEIHLHOM YCJIOBHU
M®=0 CTallMOHAPHOE ypaBHEHUE COXPaHEHHS UMITYJIbCca MPHOOpeTaeT OoJiee MPOCTON BU/:

dp° o .
—=—pgsing,
dx

KOTOpOE JaeT cBOeoOpa3HOe OapOMETPHUYECKOE pacipe/iesieHHe JaBJICHHS B MOKOSIIEMCS Y4acTKe
COTJIACHO 00BEMHOMY CIKATHIO YKUKOCTH ITOJ] TABJICHUEM BEPXHUX €€ CIIOCR:

-9
—[Y(x)-¥(0)]
P°(X) = Py +(P5 = pa)ec -

Amnpo0artiusi YMCIACHHOTO CII0cO0a MHTErPUPOBaHMS C maroM 1 M Juis oOmieit jumHel yuactka 1000 m
Jana xopolui pe3ynbrar. CpaBHEHUE AABICHUS C PE3yJIbTaTaMHU NMPUBEACHHBIX BBILIE YACTHBIX CIIy4yacB

-6
naino orkionenue ue 6onee 0.1 I7a (otHOCHUTENbHAS omKOKa He mpeBbimiaet 107).
0
IIpu wu3BecTHOM Ha4ajgbHOM paclpeleleHun JaBieHus P (X) HAyaJIbHOE paCIpE/IeIeHue

MJIOTHOCTH KUJAKOCTU OIIPECACIIAIN 110 (bOpMy.TIeZ

pO(x):p(x):%, (6)
a CKOPOCTH JKUJIKOCTH — 10 hopMmyJie
MO
u(x)=u(x)= . : ()
T

prrl/le BApHAHTLI 3a/IaHU HAYAJIbHBIX yCHOBI/Iﬁ JICTKO aJaliTUPYIOTCA K HaHHOﬁ IIOCTAaHOBKEC 3aJa4u
I10 MICXOJHOMY PACTIpeIeTIeHHIO MACCOBOTO PACX0/a 1 JABJICHHMS.
HaganrsHoe pacnupeaciIcHue BHyTpeHHefI OHCpPruun TpaHCHOpTI/IpyeMOf/i KUIAKOCTHU OIPCACIACTCA
IMyTEM PCHICHUA CTALITUOHAPHOT'O ypaBHeHI/IHZ
d(fpus) 2 s L F
IAUE) _ 2 ¢ o 1up —k, T, (T-T,.). ®)
p op oc
dx 2D

[IpeobpasyeM ypaBHEHHE CICAYIOMNIM 00pa3oM:
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de® A MO’ ¢ _
o T
f (p _pA)
Wnu
de® M © 204 _ k. f_o
o ) ey
(p _pA)

o 0
HpI/I 3aJaHHOM 3HAYC€HUHM BXOJHOH TEMIIEPATYPblI KXUAKOCTU T (O) :TO IrpaHUYHBIM YCJIOBUEM

ypaBHEHHS OYJET CIIyKUTh & (0) = 6‘8 =Cy (TOO )TOO / /L . B pacdeTax 1yt BOJBI HCTIONB30BaIU (GOpMyITy
[17-24]:
C (T)=239.02+0.07664T +1196000/T* | orc moms™* K™ | (10)
1 =0.018 ke [ mons.
g annpokcumanuu ypaBHeHus (9) HCIOIb30BANIN ABHYIO CXEMY:

M°© 2 4 _ k

|
3neck 3nauenns A, D, f, fop, pO OepyTes s I —1-ro y37a.

o 0 0
OOpatHbIi Iepexo]] K TeMIlepaType Ti U3 &; OCYIIECTBIAETCS PEUICHUEM KyOMYECKOTO YPaBHEHUS

OTHOCHUTEJIBHO TEMITEPATYPHI:
(39.02 +0.07664T +1196000/ (T°)’ )TiO — e’ =0

MCTOAOM JACJICHHA OTPE3Ka IOIIoJIaM (B mnmporpamme o0ecIieueHo BEITTOTHEHNE CTpOroro ycjioBusa C

- 0
TOYHOCTHIO 10 10 ) HOHy‘ICHHOC 3HAYCHUC UIA CICAYIOLICTO Yy3Jia UCIIOJIB3YCTCH KaK Ti 1

[IpencraBieHHBI YHMCIEHHBI METOX PELIeHMs 3aJadd IO03BOJIIET HPOBECTH (AKTOPHBIA aHAIN3
CTAI[MOHAPHOTO IPOIECCa TEIIOMACCONEPEHOCa Ha IEMEHTAPHOM pEeNIbe()HOM YHaCTKE C MEePEMEHHBIMU
BHYTPEHHUM U HApPY>KHBIMU JTHAMETPAMHU.

OCOOEHHOCTBIO NPEAJIOKEHHOW MaTeMaTHUYECKOW MOJIENIM SBJSIETCS WTHOPUPOBAHUE H3MEHEHUS

0 0
IUIOTHOCTH BOJIBI B 3aBUCMMOCTH OT TeMriepatypsl. B camom nene, B unrepane 30° — 80" C abeomoTHOE
M3MEHEHHE TUIOTHOCTH COCTABIISET OKOJIO 2%, T.€. €CIH 3a CPEIHION IUIOTHOCTh BOJBI B 3TOM HHTEPBAJIE
3
temneparypsl npunuMaem 983.2 ke / m”, To abcomoTHas ommMOKa B ANNPOKCHMALMH COCTABJISET
nopsiika 1%. B Toke Bpems yjieslbHas TEIIIOEMKOCTh BOJIBI B 3aBHCHMOCTH OT TEMIIEPaTyphl MEHSETCS B
OonbIoM MHTepBane. [103TOMYy BHYTPEHHsSs JHEPrHMS BOJbI NPUHMMAIH C TEPEMEHHON  yJeTbHOM

TETIIOEMKOCTBIO.
O0cy:xaeHus pe3yJbTaThl.

150000 | #<4 @ e 150000 18 .
\.{}:Hffunnnzn "-33;?*”#”“....
~. * . t e, . ~. PO I ++ + 1 LY
~. * o * Y., ~, * * . ++ 4+ +
145000 ~i ~ -y 145000 et
-..._‘___-" L * ~ \\ * * - L I
e ~ & N * . te.
= lao000 ~ + 140000 ~ - +
= it = - L 3 -
i T & ., -
H H ~ *
m 135000 m 135000 \-\
= == ouameTp=0.02 M = == auameTp=0.02 m a
*  nuameTp=0.03 M *  auameTp=0.03 M ‘\.\
130000 4 ¢ AuameTp=0.04 m 130000 4+ ¢ owameTp=0.04 m N
+  owamerp=0.072 M +  owameTp=0.072 M \'-\_
®  nuametp=0.1mM ®  npameTp=0.1M ~
125000 T T T T T T T T T 125000 T T T T T T T T T
o 25 50 75 100 125 150 175 200 o 25 50 75 100 125 150 175 200
IOnuvxa TpyOel, M sina=0, k=0.0001, u=0.3 m/c Inuxa Tpy6el, M sina=0, k=0.001, u=0.3 m/c
Puc. 1. I'paduxn n3mMeHeHNs JaBJIeHUSI Puc. 2. I'paduxn n3mMeHeHHs JaBJICHUS
IPpH pasHbIX JTUaAMETPax. IIPpU PpasHbIX JHAMETPaXx.
sina=0, k=0.0001m, u=0.3m/c sina=0,k=0.001m, u=03m/c
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ITonmy4yeHHble HUXKE PE3ybTaThl OTHOCATCS TEUEHUSIM B YCJIOBUSIX €CTECTBEHHOM KOHBEKILIMH, KOIIa
CKOPOCTh TTOTOKa mMocTatodHo Majias. CoriacHo [15], KBagpaTHIHBIA PEKUM CONPOTUBIICHUS TPEHHS, IO
KOTOPOMY NPOBEACHBI pacueTa, XapaKTepU3yeTcsl BEIXOJOM LIEPOXOBATOCTH M3 TOJIIUHBI BA3KOTO MOACIOS
MOTOKA.

Ha puc. 1 npuBonutcs rpaduk n3MEHEHUs AABICHUSA NPU  TEUYEHHH KUAKOCTH B TOPH30HTAIBHOM
motoke Tpyoompooze (sina=0) ¢ rIankoil BHyTpeHHEH MOBEPXHOCTHIO, Tie KO (UIIMEHT IepOXOBATOCTH
coctasisieT k=0.0001 ». Cornacto [18] Takoii mepoxoBaToCcTh0 00J1aAal0T HOBBIC O€3 ITOBHBIC CTABHBIC U
MOJIMATUIICHOBBIE TPYOBI. B ciiydae ropu3zoHTansHOro TpyOOIpOBOAa OCHOBHOM IPUYMHON OTEPH 1aBIECHUS
SIBIISIETCS. THAPABIMYECKOE CONPOTUBIICHHE, 00YCIOBIEHHOE TPEHUEM MEKAY CTEHKOH TPYOBI M AKHUIKOCTHIO.
Kak Buano u3 rpaduka, mpy HaUMEHBIIEM AWAMETpe TPYyOONpoBOAa AaBICHUE YOBIBACT MPAKTHUECKU
JMHEHHO, YTO yKa3bIBaeT HA paBHOMEPHBIN XapaKTep MOTEpy AABJICHHUS BAOJb HampaBieHHUs MOToKa. B aTom
cily4ae ToTepsl JdaBleHwss OoOpaTHO NpomoplIHmoHambHa 5.25-i1 cremenu nuamerpa TpyObel. [lo mepe
yBEIUUEHHSI JUaMeTpa TpyOONmpoBoJa rUIPaBIMYECKOE COMPOTUBICHUE 3aMETHO YMEHBIIAETCS, U MyTEBOE
CHIDKCHHE JIaBJICHUSI CTAHOBHUTCSI MEHEE BhIPOKEHHOE. DTUM OOBSCHICTCS TeHICHIIUS TIepexo/ia K OOIbIINM
JaMeTpaM MaruCTpaJIbHBIX TPyOOIpoBOaax.

VYBennuenue Ko3(QUIMEHTa MIEPOXOBATOCTH NPUBOAWT K 3HAYUTEIBHOMY BO3PACTAHUIO CHIIBI
TPEHUSI MKy CTEHKOH TPYOBI M JKHIKOCTBIO (pHC. 2). OcOOEHHO CHIBHO 3TO MPOSIBISETCS B TPyOax Majioro
auamerpa. DKBUBaleHTHas mepoxoBarocTh K=0.001 M HaGmomaeTcs B J0JITO IKCILTyaTHPOBAaHHBIX 0Oe3
LIOBHBIX CTalIbHBIX W YYT'YHHbIX TpyOax. B cHIbHO KOppoAMpOBaHHBIX TpyOax CO 3HAYUTENbHBIMU
OTJIOKEHUSIMH HKBHUBaJICHTHass TuapoxoBaTocTh nocturaer ao 0.003 m. Ilpu yBenuueHuu nuamerpa
TpyOONPOBOAA MOTEPU JABICHHUS CHIKAIOTCS, HO 110 CPABHEHUIO C TIEPBBIM CIIydaeM OHH OCTalOTCS TOpas3zio
BhIIIIE. DTH JJaHHbBIC YKa3bIBAIOT HA TO, YTO IIEPOXOBATOCTH CTEHOK OKAa3bIBAET CYILIECTBEHHOE BIUSHHME Ha
9HEPreTHUECKUE MOTEPH B MOTOKE U CHIKAET OOIIYIO THAPABINYECKYIO 3()()EKTHUBHOCTD CHCTEMBI.

[o nmpeanoxeHHOW MOZAETH PeatbHON KUAKOCTH MyTeBOE M3MEHEHHE JABICHUS 00yCIOBICHO TpeMs
¢dakTopaMu: cwia TpeHHUs, CHWJIa TpaBUTAllMd W JIOKAJbHas COCTABIAIOLIAS CHJIBI  WHEPLHH
TPaHCHOPTUPYEMOI IO TpyOonpoBoay cpenpl. BanmozneiicTBie Tpex 3TUX CUIIOBBIX (PAaKTOPOB ONpENENseT
SHEPreTHUECKUIA Pe:KUM 00beKkTa. Kak rmokazany Haly pacyeThl, B ONpeIeIeHHBIX HHTEepBaaxX MoKa3aresei
pOJb TPEThEro CcuUiIoBOro (hakropa HE3HAUMTENbHAs, YTO OOBSCHSETCS HE3HAYUTENbHBIM H3MEHEHHEM

IUIOTHOCTH XUJAKOCTH IIPU [IOCTOSTHHOM MacCOBOM PacXoJ1€ KUIKOCTH ( f pu= const) . IToatomMy OCHOBHOE

BHUMaHHE YJEJICHO Ha Pa3IMYHBIX BapHAHTaX YKJIOHA TPACChl, K CKOPOCTH IMMOTOKAa W SKBHUBAJCHTHOM
IIEPOXOBATOCTH TPYOOITPOBOIA.

125000

25 50 75 00 125 150 175
Onvxa TpyOe, M sina=0.001, k=0.0001, u=0.3 m/c

=

200

125000

150000 0«._'_-!-: ! . 150000 Q.! : .
iwzizt:***¥¥$¥$$$ \E;ff*¥:g¢...
e, * . . & + L I
145000 R ? 145000 SO et Friitee,
~. * .l T, T * v, o+
iz} T -~ * +* * a A e - .
= 140000 s "> | 10000 N T te,
g T~ £ > o T
I e, I ~. * -
2 iy z . *

% 135000 ~ % 135000 e *
= —-= aunameTp=0.02 m = —-= auameTp=0.02 M Y *
*  nuametp=0.03mM *  nuameTp=0.03 M ‘*.\

130000 *  awameTp=0.04 M 130000 *  awameTp=0.04 M '\_\
+  onameTp=0.0T2 M +  onameTp=0.072 M "~
®*  nuameTp=0.1mM ®  nuameTp=0.1M \.\

] 25 50 75 100 125 150 175
Inwvsa TpyOel, M sina=0.001, k=0.001, u=0.3 m/c

200

Puc. 4. I'padukn n3mMeHeHUs1 JaBJICHUS TIPH
Pa3HBIX
AUaMeTpax.

sina=0.001, k=0.001m, u=0.3 m/c

B pesynbrarax pacuera rOpU30HTAIBHOTO TPYOONpPOBOAa (akTOp CHJIbI TPABUTALUMHN HE YUUTHIBAETCS
M 3a CYeT CWJIBl TPEHHS HAOIIOJaeTcsl MPaKTHUYECKH JHHEWHoe yOwnBaHue naBnenus (puc. 1 u 2). Ilpu
TOJOXXUTEIBHOM YKJIOHE TPacChl (Slna >O) cuja TpaBUTAllMM M CHJIa TPEHUS HaANpaBJICHBI IIPOTHUB

Puc. 3. I'paduxn n3mMeHeHHs
AaBJIeHUs IPU Pa3HbIX JUAMeETpPAaXx.

sina=0.001, k =0.00017, u =0.3 m/ ¢

HaIpaBJIEHUS TOTOKAa. B CBSI3U C 3TUM B BOCXOIANIMX MOTOKaX, OTHOCUTEIHLHO TOPU3OHTAIBHON TPAacCChI
yBenuuuBaetTcs moreps Hamopa (puc. 3 u 4). C Bo3pacTaHMeM yria YKIOHA W SKBHUBAICHTHON
IIEPOXOBATOCTH HAONIOAAaeTCsl BO3pacTaHWe TOTepH Hamopa (puc. 5 m 6). DTO BO3pacTaHHWE OIIYTHMO
0COOEHHO MPH MANBIX THaMeTpax TPyOompoBoaa.
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C YMEHBUICHUEM OTPULATCIIBHOI'O0 YKJIIOHA TPacChl YBCIWMYHMBACTCA BIIMAHUC CHJIBI I'paBUTalUU B

0
(bOI)MI/IpOBaHI/II/I rpaav€HTa JaBJICHUSA U 3TO BBIPAXKACTCA BO3PACTAHUEM I'paJUCHTA JaBJICHUA dp / dX HpI/I

9TOM IPafUEHT JaBJICHHS MOXET JOCTUIaTh HYJIEBOE U MOJIOKHUTEIbHOE 3HAUCHHS (dp0 [dx > O).

150000 t_.- —-= auameTp=0.02 M 150000 Q.l
Q‘s *  nuametp=0.03m !’ !
145000 3 : «  auamerp=0.04 m \'x‘ : *e
“-,\: ! . +  auameTp=0.072 M 140000 \-\; 1 he F

., 1a0000 e T ] ® auamerp=0.1wm « Srate
= H'\“’# = T~ *:.**g
¢ 135000 S-S S £ 130000 ~, MESER S
H N ke @ H ~. * " . b4 .
o ~, * . | J o ~ - - :
& ~ 2 g ~. .
5 130000 ~ e Ve | . e
= S~ * MD | J = jogogg 4 T AMameTp=0.02 M e - .

125000 . * . *  auameTp=0.03 M . *

\-x * - *  nuameTp=0.04 m \'--\‘
120000 '“-_\ 110000 +  ouameTp=0.072 M “-‘_.
) ®  nuameTp=0.1m >~
0 5 50 7 100 125 150 175 200 0 Z S 75 100 125 150 175 200
Onura TpyGed, M sina=0.01, k=0.0001, u=0.3 mic Nnuna Tpydel, M sina=0.01, k=0.001, u=0.3 mic
Puc. 5. I'paduk usmeHeHus 1aBjaeHus Npu Puc. 6. I'paduk usmeHeHus naBJjieHust
PAa3HBIX THAMETPAX MpH pasHbIX JHAMETPAX

sina=0.01k =0.0001xm, u=0.3 m/c sinaa=0.01k =0.001m, u=0.3 m/c

HpI/I HUTHOpHUPOBAHUN JIOKaIbHOM COCTaBJ’IHIOHleI CUJIbl MHEPUHUHU KUAKOCTU U U3MCHCHHA IIOIIAAN
o : 2 .
TMOMEPEYHOTO CCUCHMs M3 YPABHCHMHA MOKHO COCTaBHTH 3aBHCHMOCTh SINQ, = ——Du , KOTOpBIi

COOTBETCTBYET CIydald KOMIIGHCAIIMM CHJIbI TPEHHUS CHJIOH TpaBUTAIlMU. OTOT CIOydall Ha3bIBacTCS
KPUTUYECKHM YKJIOHOM, IIOCJE€ KOTOPOrO IIPYU YMEHBIICHUM YKJIOHA HACTYNAaeT MOCTIEPEBAIBHBIA PEXUM
TEUCHHUS-CBOCOOPA3HbIl  JHEpreTHdecknii pexuM. llocTmepeBanbHBI pPEXHM IKHUAKOCTH  IIHPOKO
o0CyKIaeTcs B IUTEepaTypax Mo TpyOOIPOBOJIHOMY TPaHCHIOPTY *kuakoctei [22]. B pabote [23] oOcyxaeHO
00pa3oBaHHE MOCTIEPEBAIFHOTO PEKUMA B MaruCTPAIBHBIX Ta30MPOBOJAX, KOTJa UMEET MECTO OOJbIIHe
JIABJICHUE U IIOTHOCTH T'a3a.

SIBeHrE IOCTIEPEBATIHLHOTO PEKUMA MOXKHO Pa3bACHATH CIEAYIONIIM 00pa3oM.

Bospacraromue rpaduku gaBieHus Ha puc. 7-10 ONMUCHIBaIOT MOCTIEPEBANBHBIN PEXKUM TeueHus. M3
PUCYHKOB CIIEAyeT, YTO MPH OOJBINNX AHMaMeTpax TPyOONpOoBOJa W MEHBIINX 3HAUYEHUSIX IKBHUBAICHTHOW
[IePOXOBATOCTH MPOUCXOJUT WHTEHCHBHOE ITyTEBOE BO3pPACTaHWE JABJICHUSA. JDTO COOTBETCTBYET IPHUPOJIE
TPYOONPOBOAHOM TPAHCIIOPTUPOBKU pEabHON IKHAKOCTH, T.K. IMPH TaKUX YCIOBHSIX CHJIa TPEHUS
YMCHBIIACTCS U JICTKO KOMIICHCUPYCTCA CUIIOHN TpaBUTALlUN.
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o 25 50 75 100 125 150 175 200 X
Onnda TpyGs, M sina=-0.01, k=0.001, u=0.3 Mc

OnuHa TpyOel, M sina=-0.01, k=0.0001, u=0.3 m/c
Puc. 7. I'paduku n3MeHeHUs1 JaBJICHUSA Puc. 8. I'paduxn n3mMeHeHUs JaBJIeHUS
NPHU Pa3HBIX AUAMeETpaXx. NPHU Pa3HBIX AUAMETPAX.

sina=-0.01, k=0.0001m, u=0.3m/c sSina=-0.01, k=0.001m, u=03m/c
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Dnuka Tpy6sl, M sina=-0.01, k=0.0001, u=0.4 M/c InwHa TPy, M sina=-0.01, k=0.001, u=0.4 m/c
Puc. 9. I'padukn n3mMeHeHNs JaBJIeHUSI Puc. 10. I'padpuxn u3MeHeHus 1aBJIeHUSA
IPH pa3HbIX JUAMETPAX. NPH pa3HbIX JHaMeTpax.
sinag =-0.01, k =0.0001m, u=0.4 m/ c sina=-0.01, k =0.001m, u=0.4 m/c

Ha puc. 7-10 paccmatpuBatoTcs ciaydaw ¢ OONBIIUM OTPHUIATEIBHBIM YKJIOHOM TpyOompoBoma. B
TaKUX YCJIOBHSIX TIPaBUTAIMOHHAs COCTABISIOMIAS ACWCTBYET B HANpPaBICHUH TIOTOKA M CIIOCOOCTBYET
YCKOPEHUIO JKUAKOCTH, YTO MOXET MPUBECTH K YBEIWYCHHWIO JaBJICHUS BIOJIb TPyOONpPOBOAA WIIH, IO
KpaiiHel Mepe, K 3aMETHOMY CHIKCHMIO THAPABINYECKUX MOTEPb.

U3 puc. 7 1 9 BuAHO, 4TO TpU OONBLIOM JUaMeTpe TpyObl JaBi€HUE BAOJb JJIHMHBI MOXKET CIIerKa
BO3pacTaTh. JTO OOBSCHSETCS TEM, YTO TPAaBUTAIMOHHAS OJHEPTHsl YAaCTUYHO KOMIICHCHUPYET MOTEpH,
00yCJIOBJIEHHBIE TPEHHEM, OCOOEHHO B YCIOBMAX, KOTZa MOBEPXHOCTh TPYOOIpOBOJA TIiIajKas, a IOTOK
mpuOIKaeTcs K JaMUHapHOMY pexknMmy. OmgHako Ha puc. 8 u 10, roe muamerp TpyOBI CYIIECTBEHHO
MEHBIIIe, AaBJIEHUE MPOJODKAET YMEHBUIAThCA MO JUIMHE, HECMOTPS Ha HaJMuYue 3HAUYMUTENIBHOTO YKJIOHA
BHHU3. DTO CBSA3aHO C T€M, YTO IPU MajoM JUAMETPE CONMPOTHUBIICHHE TPEHUS O BHYTPEHHUE CTEHKH TPYOBI
PE3KO BO3pacTaeT, U BCS I'PaBUTALMOHHAsl SHEPIUs PacceMBaeTCs HA MPEOJOJIEHHE STHUX HOTephb. Takum
00pa3oM, TPaBUTAIIMIOHHOE BO3JCHCTBHE HECITOCOOHO KOMIIEHCHPOBAThH YBEIWYEHHE YJECNbHBIX MOTEPh, H
JaBJIEHNE MIPOJOIDKAET MaiaTh. Takoe MoBeJeHNE YKa3bIBaeT Ha CYIIECTBOBAHHE KPUTHUECKON B3aHMOCBSI3U
MEXIy IMamMeTpoM TpyObl U YIJIoM HakjoHa. Eciu muameTp MeHble HEKOTOPOro KPUTHUYECKOTO 3HAYEHUS,
Jake CHJIbHBIM YKJIOH TpacChl HE MOXET OOECIeUHTh POCT AABICHUS M3-3a JOMHMHHUPYIOIIMX MOTEPh Ha
TpPEeHUE U TYpOYICHTHOCTb.

[Ipn OonbIIMX OTpULATENBHBIX yINIaXx HakJIOHA (Tpy0a HampaBiieHa BHH3), YBEJIUUYEHHE JABJICHUS
BO3MOXHO TOJBKO IIPH JIOCTaTOYHO OOJBIIMX AMaMeTpax TpyO, KOrza TIpaBUTAlMOHHAS HHEPrusi
npeobiagaeT Haj TOTepsAMH TpeHus. B Tpybax Maioro amamerpa 3TOrO HE IMPOUCXOJHT, MOCKOJBKY
BHYTpPEHHHE THPABINYECKHE TIOTEPH HUBETUPYIOT MOJIOKUTENbHOE BIMSHNUE YKIIOoHA. Cle0BaTeNbHO, IPU
MIPOEKTUPOBAHUH TPYOOIIPOBOJHBIX CHCTEM HEOOXOIMMO YUHUTHIBATH KPUTHUYECKYIO IPAHUIY MEXIY YIJIOM
HAKJIOHA W JMaMETPOM, YTOOBI O0ECHEUUTh ONTHUMAIBHBIC YCIOBHS JJISI TPAHCIIOPTHPOBKH >KUAKOCTH C
MUHHMAaJIbHBIMU HEPTeTHYECKUMH 3aTPaTaMH.

[Ipy TpaHCHOPTUPOBKE >XUAKOHW CpeAbl IO CHYCKAIOMIMMCS TpaccaM IOCTIEPEBaJIbHBIA PEXUM
SIBIISIETCS. 3HAYUTEIBHBIM (DaKTOPOM, KOTOPBIA TpeOyeT MPHUHATHS MO PEIICHHI0 CKOPOCTH IOTOKA ITyTEM
CO3/IaHUSI HMCKYCCTBEHHBIX MECTHBIX COIpPOTHBICHHH. B KaHamax 3To0 oOecredymBaeTCsl yCTaHOBIEHHUEM
OoNBIIMX HEPOBHOCTEH B 001acTH TeueHus. B TpyOonpoBoaax 310 JocTUraeTcs: yCTaHOBICHUEM JpOCCelieH,
nuadparm 1 APYrux NPUCIIOCOOTIEHUH.

Ha puc. 11 u 12 npexacraBneHsl rpaduky MyTEBOTO W3MEHEHHUS JABJICHUS B TPEAEIBbHBIX CIydasx
ykioHa. OHY TTOKa3BIBAIOT JOMHHHUPYIOLIYIO POIb ciiTy TskecTd mpu SiNa =1 (puc. 11) mnpu Sina = -1
(puc. 12). VapIMH cnoBaMH, TPY BEPTUKAIBFHOM BOCXOJAIIEM ITOTOKE OCHOBHAs JHEPTUsl TPaTHTCA Ha
MIPEOI0JICHNE CUJIBI TPABUTAIIMH, a IIPH HUCXOSAIIMX MOTOKAX TaK)Ke POJIh CHIIBI TPEHHS B OajlaHCe SHEPTUN

2
He3HauuTenbHa. T.e B IpeIeIbHBIX YKIOHAX TPACChl MMEET MECTO OLIEHKa O >>—— pu”.

2D

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 103



PHYSICS

led led

t‘.. == auametp=0.02 M 200 == awameTp=0.02 M ,./.
0.00 ., * auameTp=0.03 M * auameTp=0.03 M -
025 ‘\. *  auameTp=0.04 m 175 +  AuameTp=0.04 M .,-"
’ ‘.\ +  nwameTp=0.072 M +  nuameTp=0.072 M .f,."
o -0.50 k‘.. ® auameTp=0.1m = 150 1 e auamerp=0.1m )
- ., - »
g -075 . g 125 P
T + .
o ~a 8 -
= -1.00 .. g 100 r
=
= ™ = 75 L
-125 e - ’./
‘. .
-1.50 “.‘ 050 "‘.
-1.75 ‘i\. 025 |~

0 25 S0 75 100 15 150 15 200 0 2 s 75 100 125 150 175 200
Dlnuxa Tpy6el, M sina=1, k=0.0001, u=0.3 m/c Onwva Tpy6ed, M sina=-1, k=0.0001, u=0.3 m/c
Puc. 11. I'paduku u3MeHeHHsI TaBJIeHUsI
NpU Pa3HbIX JHAMETpAaXx.

sina=1 k=0.0001m, u=03m/c

Puc. 12. I'padpyxu n3sMmeHeHust
JABJICHHS IPH PA3HBIX THAMETpPAX.

sinag=-1, k=0.0001m, u=0.3m/c

T.o. B iporiecce MpOEKTUPOBAHMSI U pacdeTa HaKIIOHHBIX TPYOOIpPOBOOB, 0COOEHHO TPyOOTPOBOIOB
¢ OONBIINM JHaMETpaMH, CIEIyeT YUHTHIBAaTh BO3MOXXHOCTh OOpa30BaHHs IOCTIEPEBATBHOTO TEUCHHS H
MPUHATH MEPBI JJI €ro NpPeJOTBpaIleHus. Y JauHbIi BHIOOP YKIOHA yYacTKOB TPyOONPOBOJA MO3BOJISICT
AOCTHYb MUHHUMAJIbHOI'O0 SHEPIr€TUYCCKOI0 BMCIIATC/ILCTBA IIPHU O6CCHCLICHI/II/I BbIHy)KZ[CHHOﬁ u CBO6OILHOI7[
KOHBEKIMH B 3aKPBITHIX M OTKPBITHIX CHCTEMaxX BOJISHOTO OTOIUICHHS.
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DnvHa TpyGsl, M sina=-0.001, k=0.001, u=03 wmic

Puc. 13. I'paduxu usmMeHeHus TaBJIeHUs
MpH pa3HbIX JUaMeTpax.

sina=-0.001, k =0.0001m, u=0.3 m/c

Puc. 14. I'paduxu usMeHeHus 1aBJIeHUsI
NpH pPa3HbIX JHaMeTpax.

sina=-0.001, k=0.001m, u=0.3 m/c

Ha rpadwukax puc. 13 u 14 mpepcraBieHsl ciydad, KOTJIa yroJl HAKJIOHA TPyOOIIPOBOZIa COCTABISIET
sina =—0.001, To ecThb paccCMOTPEHBI HHUCXOMSAIIME MOTOKH. B 3TOM Cllyuae MPOEKIHS CHIIbI TSKECTH
COBIIQ/Ia€T C HAIPABJICHUEM JBIDKEHHS TMOTOKA JKUAKOCTH. B ToXe BpeMs cuiia TpeHHs BCeTJa HarpaslieHa
OpOTHB TOTOKa. [Ipy MamibIX OTpULIATENBHBIX YKIOHaX CHIDKEHHE JaBlICHHS BIOJb TpyOOIpoBoaa
YMEHBIIIAETCS 110 CPABHEHHUIO C CiIydasMH O€3 HaKJIOHA WM C HAaKJIOHOM MPOTUB moToka (puc. 13 u 14).
Takoli xapakTep H3MEHEHHUS JaBIICHHUS OOBSCHICTCS TEM, YTO TIOTEHIMAaJbHAs DJHEPTHs T'pPaBUTAINU
KHUJIKOCTH NpeoOpazyeTrcs B KHHETHYECKYIO SHEPruio. JTO TMOATBEPKIAeTCs ypaBHEHHMEM bepHyiy,
MPECTAaBICHHOM C YYETOM IPaBUTALMOHHOTO wieHa. OCOOEHHO SIPKO 3TOT 3P QEKT MposBiIseTcs B TpyOax ¢
MaJol IIEepPOXOBaTOCTHIO, TJ€ COMPOTHUBIEHHE TPpeHHI0 Mainoe. Kpome TOro, B TpyOOIpOBOAax OOIBIIOTO
JaMeTpa BIUSHUE TPEHUs] 00 CTEHKH OTHOCHUTENFHO HEBEJHMKO, a TPaBUTALIMOHHOE YCKOPEHHE OKa3bIBAET
OoJiee BBIPOKEHHOE MOJOXKUTENbHOE BiusHue. CienoBarensHo, npu Manbix SiNa <0 (orpunarenbHbli
yrojl HakJIOHA) TIOTepsl MAaBICHUS CHIDKACTCS, YTO CHOCOOCTBYET YBEJIMYEHHUIO THAPABINYECKOM
3¢ GEKTUBHOCTH BCEH CHCTEMBI. OTO MOXET TMPHBECTH K CHIDKEHHIO DSHEPro3aTpaT HacOCHOTO
06opymoBaHUSI.

Jia TpoBepKH aJeKBaTHOCTH TIOJYYEHHBIX pE3YJbTaTOB OBUIO HCIOIB30BAHO IPOTPAMMHOE
obecneuerne COMSOL Multiphysics.
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Puc.15.Sina=0, D=0.03xm, u=0.4 m/c, k=0.001 m

Ha puc. 15 MMpEACTAaBJICHBI CpPAaBHUTCIbHBIC PE3YyJbTAaThbl, IIOJYYCHHBLIC C HCIOJbB30BAHUCM

kinacenueckoit Mogemn K — & , Momenu Shear Stress Transport (SST) st onmucaHust TPEXMEPHBIX TCUCHUIA,
a TaKXKe IpenjgaraeMod HaMH HOBOM KBAa3MOJHOMEPHOW Mojeiau. Pe3ynpTaThl HOJYYEHBI ISl AaHHBIX

sina=0, D=0.03m,u=0.4 m/c, k=0.001 1.

W3 rpaduka BuaHO, YTO pacuéTHble KpuBbie mias SST MOAETM W HaIICH MOACTU IMPAKTHYSCKU
COBIIQ/IAIOT, YTO CBUAETENHCTBYET O BBHICOKOW CTENIEHU COTJIACOBAHHOCTH PE3YNbTaToOB. Eciy y4HTHIBATH,
4T0 MOJeNh TypOymeHTHOCTH SST Ooee ameKBaTHO OMUCHIBAET MPOIIECCHl TIepeHOCca TP HATMYHE TBEPIIBIX

CTEHOK, a KJIacCHYeCcKas K —& monems — IIPY U3YUYEHUU CTPYUHBIX TEUEHUM, TAKOW PE3yJIbTaT CPABHEHUS
CTAHOBUTCS] OYEBUHBIM.

3akarouenue. [Ipennoxena mareMaTHueckas MOJENb CTAI[MOHAPHBIX 33/1a4 TEIIOMAacCONepeHoca B
CHCTEME BOJSHOIO OTOIUICHHs. 3aKOH COXpPaHEHHUS HMIIyJbCca NPH MOCTOSHHOM pacxole Macchl ObuI
chopMyJIUpoBaH B KBa3HOAHOMEPHOH (hopMme ¢ ydeToM cuil TsDKecTH M TpeHus. PaspaboraHo ypaBHeHHE
BHYTPEHHEN OJHEPIrUM >KHUIKOCTH, YYHTBHIBAIOLIEE pACCESHUE IIEPEMEHHOM KHHETHUYECKOW DSHEPIMM U
TEIUI00OMEH C BHEIIHEH CPeIon.

Henunelinple ypaBHEHUSI OTHOCUTENBHO JABICHUS U TEMIIEPATYPBl PEIATNCH YHCIEHHO TOCTATOYHO
MaJbIMU IIaraMH C HCIIOJBb30BaHUEM TMPO3PAvyHONW cXeMbl. [l pelneHus MoydeHHOro KyOH4ecKoro
ypaBHEHHUS OTHOCHUTENIbHO TeMIepaTyphl MPHW HOBOM 3HAYEHHHM BHYTPEHHEW >HEpPruu ObUT HCIONb30BaH
METO/I AE€TICHHSI TOTIEPEYHOr0 CEYEHHSI Ha PaBHBIE TOJOBHUHBI.

UucneHHble pe3ysbTaThl ObUTH MOTYYEHBI IS Pa3IMYHbIX 3HAYEHUH yIila OTKJIOHEHMS U U TPYO CO
CIIO)KHOU reomeTpueid. 1Jisi MPOBEpKH aJIeKBATHOCTH MOJYYEHHBIX PE3YJIbTATOB OHHM OBLTH COMOCTABJICHBI C

mozemsvu SST u K — & ¢ ncnons3oBannem nporpammuoro obecreuernss COMSOL Multiphysics. Takum
00pa3oM, MOJyYeHHbIE PE3yJbTaThl IO3BOJSIIOT 00Jice TOYHO MOJCIHPOBATh BIKCHHE JKHIKOCTH B
TpyOOIIPOBOJIHBIX ~ CHCTEMax M MOTYT OBITh WCIIOJB30BaHbI NpU  pa3paboTke  I(PPEKTUBHBIX
9HEProcOeperarox PemeHUH, ONTUMH3ANHA TEXHOJOIMYECKUX IPOIECCOB M O0CCICUCHUH HaJ&KHOI
paboThl CHCTEM TETIIOCHAOKEHHSI, BOJOCHA0KEHHS ¥ IPOMBIIIJICHHOT'O TPAHCIIOPTA YKHIKOCTEH.

HccnenoBanusi  BBINOJNHEHBI 1O OKO/UKETHOMY (DMHAHCHPOBaHWIO MHCTUTYTa MEXaHUKU H
ceiicMocTolKOoCTH coopykeHuit umenn M. T.YpaszbaeBa AH PVYs.
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Annotatsiya.Ushbu tadgigotda aminokislotalar ketma-ketligi ogsillarning gatlamlanishi va fazoviy
tuzilishini belgilashda muhim ahamiyatga ega ekanligi ta’kidlanadi. Sanoat va biomeditsinada jelatin
manbasini aniq autentifikatsiya qilish zarurati mavjud. Tadgiqotda UPLC-QTOF va ATR-FTIR
spektroskopiyasi yordamida qoramol va cho‘chqa go ‘shti jelatinining farqlanishi va migdorini aniglash
o ‘rganilgan. UPLC-QTOF metodi sof sigir jelatini va cho ‘chqa jelatini uchun alohida ionlarni aniglagan.
Biroq, peptid ionlari profillarining o zgarishi oqsil-ogsil o‘zaro tasiri tufayli muammolarni Kkeltirib
chigargan. ATR-FTIR usuli esa etanolning jelatinning amid bantlariga taSirini o ‘rganib, ifloslanishni
aniqlashda samarali bo ‘Igan. Bu usul 0,85 mg/100 mg dan 2,85 mg/100 mg gacha aniglash chegaralarini
ko ‘rsatgan va halol konfetlarda cho ‘chqa go ‘shti jelatinini aniglashda 50,05% dan 103,69% gacha tiklanish
darajasini ta’minlagan. Natijalar jelatinni aniq tahlil gilish imkoniyatlarini ko ‘rsatadi.

Kalit so“zlar: jelatin autentifikatsiyasi, etanol va jelatinning o ‘zaro ta siri, ATR-FTIR spektroskopiyasi,
amid guruhlari, protein tuzilishi, UPLC-QTOF, proteomik.

SOLVING THE PROBLEMS OF DISTINGUISHING GELATIN FROM BEEF AND PORK
USING ATR-FTIR SPECTROSCOPY AND IDENTIFYING MIXED GELATIN

Abstract. This study emphasizes that the sequence of amino acids is important in determining the
folding and spatial structure of proteins. In industry and biomedicine, there is a need to clearly authenticate
the source of gelatin. The study investigated the differentiation and quantification of beef and pork gelatin
using UPLC-QTOF and ATR-FTIR spectroscopy. The UPLC-QTOF method detected separate ions for pure
bovine gelatin and porcine gelatin. However, changes in peptide ion profiles caused problems due to protein-
protein interactions. The ATR-FTIR method was effective in detecting contamination by studying the effect of
ethanol on the amide bands of gelatin. This method showed detection limits of 0.85 mg/100 mg to 2.85
mg/100 mg and provided recoveries of 50.05% to 103.69% for the determination of pork gelatin in halal
candies. The results show the possibilities of precise analysis of gelatin.

Keywords: Gelatin authentication, ethanol-gelatin interaction, ATR-FTIR spectroscopy, amide groups,
protein structure, UPLC-QTOF, proteomics.

PEHIEHHME ITPOBJIEM PA3JIMYUA KEJATUHA U3 I'OBAAWHBI 1 CBUHUHBI C
MNOMOIIBIO ATR-FTIR CHEKTPOCKOIIMA 1 ONPEJAEJIEHUE CMEIIAHHOI'O
KEJATHUHA

Annomayusa. B OaHHOM uccnedo8amuu  HOOYEPKUBAEMICA  BAINCHOCMb  HOCLE008aMENbHOCHU
AMUHOKUCIOM OJIS ONPEOeleHUsl CEOPAYUBAHUS U NPOCPAHCMBEHHOU cmpykmypbl benxkos. Cyuecmeyem
HeoOX00UMOCTb 8 MOYHOU AYMEHMUDUKAYUY UCTNOYHUKA JICENATNUNHA 8 NPOMBIUIEHHOCTHU U OUOMeOuyUHe.
B uccnedosanuu uzyuenvl paziudusi u KOIULeCmMEeHHOe OnpedeieHue JHCelamuna U3 20650UuHbl U CEUHUHBL C
nomowwvro UPLC-QTOF u ATR-FTIR cnexmpockonuu. Memoo UPLC-QTOF nozeonun visi6umes omoenvbHble
UOHBL OISl YUCMO20 2065)Cbe20 JHCeNAMUHa U Cceunoz2o oicenamuna. OOHAKO UMEHeHUsi 6 NPOQUIISX
NenmMuOHbIX UOHO8 BbI38ANU NPobIeMbl U3-3a 83aumoldeticmeus benok-oenoxk. Memoo ATR-FTIR, uzyuas
GIUSHUE OMAHONA HA AMUOHbIe NONOCLL JICeNIAMUHA, OKA3ANC IPhexmusubim 01 0OHAPYICEHUs.
3aepasHerull. Imom memod noxasan npedenvt ooHapysicenusi om 0,85 me/100 me 0o 2,85 me/100 me u
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obecneuun yposernv goccmarnosieHus om 50,05% 0o 103,69% npu onpedenenuu c8uHo20 dHCelamuHa 6

XaATbHLIX KOHpemax. Pe3ynbmamul 0eMOHCMPUpYIom 603MOICHOCIU MOYHO20 AHAIU3A JICELAMUHA.
Knwouesvie cnosa. Aymemmugukayus dcenamuna, 63aumooelcmeue dMaHoia U dceramuna,

cnexmpockonusi ATR-FTIR, amuousie epynnvl, cmpyxmypa oenxa, UPLC-QTOF, npomeomuxa.

Kirish. 2023-yilda global jelatin bozori 4,92 milliard USD atrofida baholangan bo‘lib, 2024-2030-
yillarda yillik o‘sish sur’ati 6,5% ga yetishi kutilmoqda. Bu o°sish, jelatinning funksional oziq-ovqatlardagi
turli qo‘llanmalari bilan bog‘liqdir; u ozig-ovqat sifatini va oziglantiruvchi giymatini oshiradi, shuningdek,
salomatlik uchun potensial foydalar taqdim etadi. Jelatin asosan qassobxonalardan olinadi va cho‘chqa terisi,
goramol terilari va suyaklaridan foydalaniladi. An’anaviy jelatin mahsulotlari ko‘pincha cho‘chqa jelatinidan
tayyorlanadi, bu esa axlogiy va parhez muammolarini keltirib chigaradi. Jelatin autentifikatsiyasi parhez
cheklovlari sababli muhim ahamiyatga ega. Vegetarianlar barcha hayvonlardan olingan jelatindan gochishsa,
musulmonlar va yahudiylar halal yoki kosher usulida tayyorlanmagan jelatindan saglanishadi. Hindular esa
goramoldan olingan jelatindan gochishadi. Yevropada bovin spongiform ensefalopatiya (BSE) tarqgalishi
goramol jelatini bo‘yicha qattiq tartib-qoidalarning kuchayishiga olib keldi. Shuningdek, jelatin allergiyasi
bo‘lgan shaxslar qoramol yoki cho‘chga jelatinini iste’mol qilishda ehtiyot bo‘lishlari kerak. Oziq-ovgat
sohasida ko‘pincha noto‘g‘ri belgilashlar mavjudligi sababli, cho‘chqa yoki qoramol jelatini haqiqiyligini
tasdiglash juda muhimdir. Bu ozig-ovqat komponentlarining haqiqiyligini ta’minlaydi va ifloslanishlarni
aniqlashni osonlashtiradi. Bir qator tadqiqotlar qoramol va cho‘chqa jelatinlarini farqlashga qaratilgan bo‘lib,
FTIR spektroskopiyasi kabi analitik usullarni taklif etadi. Birog, bu usullar aralash jelatinlarni farglashda
giyinchiliklarga duch keladi [1]. Ushbu maqolada jelatin manbalarini farqlashda qo‘llaniladigan turli usullar
va ularning samaradorligi tahlil gilinadi. Ozig-ovgat sanoatida jelatinning gayerdan kelishini aniglash uchun
ishonchli va samarali metodologiyalar zarur, bu esa iste’molchilar va ishlab chiqaruvchilar uchun muhim
ahamiyatga ega.

Adabiyotlar tahlili va metodlar. Materiallar: Chumoli Kislotasi LC-MS darajasi 405,823 (Karlo
Erba, Milano, ltaliya), tripsin T-4799, sigir jelatini 68,391, akrilamid A-3553, etanol 24,103 (Sigma-Aldrich
Corp., Sent-Luis, Mo., AQSh) ko‘rsatkichlarga ega. Cho‘chqa go‘shti jelatini (BDH 1-rasm) esa bilvosita
yoki OH guruhi orqali erituvchi ta’sir ko‘rsatadi. Bu ta’sir ikki omilga bog‘liq: birinchidan, suv molekulasi
W (nugtali 0°q) tufayli to‘g‘ridan-to‘g‘ri kuch, ikkinchidan, suv molekulalarining mahalliy zichligi, bu esa
yaqin atrofdagi boshga hidrofil guruhlarga bog‘liq (chizigli 0‘q). Kimyoviy moddalar, mahsulot kodi 44045,
DL-Dithiothreitol (DTT) 43,819 (Fluka AG, Buchs, Shveytsariya), leytsin enkefalin 186,006,013 (Waters,
Manchester, Buyuk Britaniya), giperatsetrili 1.00029.2500 (Sigma-Aldrich) bo‘yicha LC-MS va LC-MS
sinfidagi suv Milli-Q SQ2 Series suvni tozalash tizimlari (Merck, Darmstadt, Germaniya) yordamida
tozalandi.

ATR-FTIR namunasini tayyorlash va analitik shartlar. 250 mg jelatin namunalari 30 ml iliq Milli-
Q suvda eritilib, 20 daqgiga davomida gidroliz uchun qoldirildi. Xona haroratiga sovutilgandan so‘ng, alohida
Eppendorf naychalariga 100 pl va 400 pl etanol qo‘shilib, har bir namuna uchun blankalar tayyorlandi.
Olingan namunalar tahlil gilishdan oldin 20 dagiga kutishga qoldirildi. Namuna tahlili Lityum Tantalat
(LiTaO3) detektori bilan jihozlangan Spectrum Two UATR-FTIR spektrometrida (PerkinElmer, Inc., Buyuk
Britaniya) amalga oshirildi. Spektrlar tahlil qilish uchun 10 pl jelatin namunalari kristall hujayraga
joylashtirildi. Avtomatik signal kuchaytirish yordamida 400-4000 sm™ diapazonidagi spektrlar 4 sm
o‘lchamdagi 16 ta skanerda to‘plandi va 25 °C da toza bo‘sh hujayradan yozib olingan fon spektriga nisbatan
tahlil gilindi.

1-rasm. OH guruhiga ta’sir ko‘rsatadigan bilvosita, ya’ni erituvchi tomonidan Keltirilgan kuch
ikki omilga ega: birinchidan, suv molekulasi W (nuqtali 0‘q) orqali keltirilgan to‘g‘ridan to‘g‘ri kuch,
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ikkinchidan, yaqin atrofdagi boshga gidrofil guruhlar tufayli suv molekulalarining mahalliy zichligi
(chiziqgli o‘q).

Ma’lumotlarni tahlil qilish va vizualizatsiya qilish. Jelatin-etanol kompleksidagi o‘zaro ta’sirlar
BIOVIA Discovery Studio Visualizer 2021 dasturi (Biovia, San-Diego, CA, AQSh) yordamida tahlil gilindi.
Sigir va cho‘chqga go‘shti jelatinining aminokislotalar ketma-ketligi onlayn qidiruv orgali UniProt
ma’lumotlar bazasidan olingan bo‘lib, sigir va cho‘chqa jelatinining birlamchi kirish ragami mos ravishda
P52176 va AOA4X1UB8B7 hisoblanadi.

ATR-FTIR: Namuna olish texnikasi. Biomolekulyar tizimlarni samarali o‘rganish uchun suv
mubhitida tajriba o‘tkazish ideal hisoblanadi. Biroq, suvning mavjudligi infraqizil (IR) spektroskopiya uchun
qiyinchiliklar tug‘diradi, chunki suv kuchli yutilish xususiyatlariga ega. Xususan, suvning asosiy o‘tishlari
biomolekulalarning yutilish zonalari, masalan, N-H va C-O cho‘zilgan tebranishlari bilan sezilarli darajada
mos keladi. Bu o°‘zaro bog‘liglik signal-shovqin nisbati (S/N) pasayishiga olib kelishi mumkin, bu esa tahlil
jarayonini murakkablashtiradi. Ushbu shovginlarni yumshatish uchun asboblarni ehtiyotkorlik bilan tekislash
zarur, shunda ma’lumotlarda muhim artefaktlar yo‘qligini ta’minlash mumkin. Tahlil protokoli namunani
kiritishdan oldin hal giluvchi asosiy skanerlashni oz ichiga oladi. Keyinchalik, erituvchi bilan birgalikda
namuna tahlil qilinadi. Yakuniy uzatish (TR) egri chiziqlari biomolekulyar signallarni to‘g‘ri baholash
imkonini beruvchi asosiy spektrni namuna spektridan ajratish orgali hosil gilinadi.

ATR-FTIR tomonidan tahlil gilingan jelatin amid bantlariga etanolning ta’siri. Etanolning amid
tasmasi tuzilishiga ta’sirini o‘rganish uchun alohida Eppendorf naychalarida 100 pl jelatin eritmasiga (10
mg/ml) turli hajmdagi etanol (100, 200, 300 va 400 ul) qo‘shildi. Namunalar ATR-FTIR spektroskopiyasi
yordamida tahlil gilishdan oldin xona haroratida 15 dagiga davomida inkubatsiya gilindi. ATR-FTIR
spektrlari etanolning cho‘chqa go‘shti jelatinining amid tasmasi singishiga sezilarli darajada ta’sir gilishini
ko‘rsatadi, ammo sigir jelatiniga ozgina ta’sir qiladi. Ushbu farq etanol va ogsil tuzilmalari o‘rtasidagi o‘ziga
X0s o‘zaro ta’sirga bog‘liq bo‘lib, bu o°zaro ta’sir aminokislotalar ketma-Kketligi va ogsillarning atrof-muhit
sharoitlariga qarab o‘zgaradi [2]. Bu tadgiqotlar shuni ko‘rsatadiki, etanolning cho‘chqa jelatinining
ikkilamchi tuzilishiga o‘ziga xos ta’siri uning aminokislotalar bilan o‘zaro ta’siriga bog‘liq. Etanolning
jelatin tuzilmalariga bargarorlashtiruvchi yoki beqarorlashtiruvchi ta’siri cho‘chga go‘shtini sigir jelatinidan
ajratishda uning potentsial foydaliligini ta’kidlaydi.

Cho‘chqa jelatin konsentratsiyasining ATR-FTIR o‘lchoviga ta‘siri: Aniqlik. Cho‘chqa jelatini
kontsentratsiyasining o‘lchov aniqligiga ta‘sirini o‘rganish magsadida turli konsentratsiyalarda (0,1, 0,5, 1,0,
2,5, 5,0 va 10,0 mg/ml) 100 ml cho‘chqga jelatin namunalariga 400 pl etanol qo‘shildi. Natijalar shuni
ko‘rsatadiki, cho‘chqa go‘shti jelatini konsentratsiyasi ortishi bilan etanolning amid tasmasi so‘rilishiga
ta‘siri yanada aniqroq bo‘ladi. Ushbu kuzatuv etanol bilan o‘zaro ta‘sir qiluvchi protein tarkibining
yuqoriligi bilan bog‘liq bo‘lib, bu ATR-FTIR orqali aniqlanishi mumkin bo‘lgan protein strukturasida
sezilarli o‘zgarishlarga olib keladi. Biroq, jelatin kontsentratsiyasini 10 mg/ml dan ortiq oshirish jellesme
effekti tufayli amaliy qiyinchiliklarni keltirib chigaradi, bu esa ishlov berish va tahlil qilishni
murakkablashtiradi. Jellanish effekti namunaning yaxlitligi va o‘lchov aniqligini buzmasdan samarali
o‘rganish mumkin bo‘lgan kontsentratsiya oralig‘ini cheklaydi.

Sigir jelatinining cho‘chqa go‘shti jelatini bilan ifloslanishining miqdoriy tahlili. Cho‘chqa
jelatinining sigir jelatini bilan ifloslanish darajasini baholash magsadida 10 mg/ml sigir jelatini eritmasiga
turli foizlarda cho‘chqga jelatini qo‘shib kalibrlash standartlari tayyorlandi. Baholangan ifloslanish darajalari
0,0%, 3,125%, 6,25%, 12,5%, 25,0%, 50,0% va 100,0% edi. Har bir ifloslanish darajasi uchun 100 pl
namunaga 400 pl etanol qo‘shildi. Har bir namuna uchun 1654 sm™ da transmissiya diapazoni qayd etildi,
bo‘sh namuna esa asosiy tuzatish uchun tayyorlandi. Etanol bilan ishlov berilgan namunalar va blanka
o‘rtasidagi so‘rilishdagi farq 3-rasmda ko‘rsatilganidek, ifloslanish foiziga qarshi chizilgan. Grafik cho‘chqa
jelatin kontsentratsiyasi (kontaminatsiya foizida) va amid tasmasini uzatish o‘rtasida aniq chizigli
munosabatni ko‘rsatadi. Quyidagi tenglama eng yaxshi moslik chizig‘ini tavsiflaydi:

y =0,195 + 0,9212.

R? qiymati 0,9994 bo‘lib, jelatin kontsentratsiyasi va so‘rilish o‘rtasidagi kuchli korrelyatsiyani
ko‘rsatadi, bu so‘rilish o‘tishlaridagi o‘zgaruvchanlikning taxminan 99,94% ni tushuntiradi. Ba’zi
o‘zgaruvchanlik mavjud bo‘lsa-da, umumiy tendentsiya chizigli modelga mos keladi. Umuman olganda,
grafik cho‘chqa jelatin kontsentratsiyasi va so‘rilish o‘rtasida mustahkam ijobiy chizigli korrelyatsiyani
ko‘rsatadi, bu esa assimilyatsiya o‘lchovlari sinovdan o‘tgan diapazonda cho‘chqa jelatin kontsentratsiyasini
aniglash uchun ishonchli ishlatilishi mumkinligini ko‘rsatadi. Ushbu grafikdan hisoblangan aniqlash
chegarasi (LOD) va migdor chegarasi (LOQ) mos ravishda 0,85 va 2,85 mg/100 mg ifloslanishdir.
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Qo‘llanilishi va selektivligi: Ushbu tadqiqotda belgilangan usulning qo‘llanilishini tekshirish uchun
Birlashgan Arab Amirliklarining mahalliy bozorlaridan halol deb belgilangan yumshoq konfet mahsulotlari
olingan. Tijorat jelatin namunalari odatda 80 °C dan past haroratlarda issiglik bilan ishlov beriladi. Bu
haroratda jelatinning sezilarli agregatsiyasi sodir bo‘lmaydi, bu esa oqgsilning eruvchanligini va tahlil qilish
uchun zarur bo‘lgan xususiyatlarini ta‘minlaydi. Ushbu boshqariladigan issiqlik bilan ishlov berish,
namunalardagi jelatin miqdorini aniqlash va tavsiflashga ta‘sir qilishi mumkin bo‘lgan agregatlarning
shakllanishiga yo‘l qo‘ymaslik uchun zarurdir [3]. Namunalar tasodifiy cho‘chqa jelatini 0% dan 100%
gacha bo‘lgan konsentratsiyalarda (w/w) qo‘shish orqali tayyorlandi. Nagshli va tiklanmagan namunalar
tadqiqotning noto‘g‘riligiga yo‘l qo‘ymaslik uchun ehtiyotkorlik bilan tahlil qilindi. Barcha namunalar 40 °C
da 20 mg/ml konsentratsiyaga qadar iliq suvda eritildi va 15 daqiga davomida o‘tirishga ruxsat berildi.
Keyinchalik, 100 ml eritilgan namunaga 400 pl etanol qo‘shildi. Shuningdek, 100 pl suv va 400 pl etanoldan
iborat bo‘sh namuna ham tahlil qilindi. Namunalarning olingan spektrlari bo‘sh ATR-FTIR spektridan
chiqarildi. Bizning o‘lchash texnikamizning to‘g‘riligini baholash uchun turli xil tikilgan va qo‘shilmagan
konfet namunalarining, shuningdek, sof jelatin namunalarining tiklanish tezligi aniglanadi. Har bir namuna
uchun o‘lchangan foizlar va tiklanish stavkalari umumlashtiriladi. 1-jadval.

1-jadval. Cho‘chqa go‘shti jelatinining turli konsentratsiyasi bilan to‘ldirilgan yumshoq
sigir jelatinli konfet namunalarining migdoriy natijalari

Namuna turi Jelatinning migdori | O‘lchangan % | Hagiqgiy % | Tiklanish %
Qo‘shilmagan konfet namuna 1 0.71 -1.14 0 -
Qo‘shilmagan konfet namuna 2 0.11 —4.25 0 -
Qo‘shilmagan konfet namuna 3 0.26 —3.45 0 -
Qo shilmagan konfet namuna 4 0.5 -2.16 0 -
Qo‘shilmagan konfet namuna 5 1.22 1.54 0 -
Qo‘shilgan konfet namuna 1 16.72 80.96 80 101.22
Qo‘shilgan konfet namuna 2 0.97 0.26 0.5 50.04
Qo‘shilgan konfet namuna 3 1.67 3.85 4 96.61
Qo‘shilgan konfet namuna 4 3.83 14.82 15 98.72
Qo‘shilgan konfet namuna 5 2.89 10.12 10 100.86
Qo‘shilmagan konfet namuna 6 0.66 —1.36 0 -
Qo‘shilgan konfet namuna 6 1.705 4.02 4 100.28
Sof goramol jelatini 0.98 0.32 0 60.33
Qo‘shilgan konfet namuna 7 1.73 4.14 4 103.65
Qo‘shilgan konfet namuna 8 1.51 3.01 3 100.63
Qo‘shilmagan konfet namuna 7 0.37 —2.84 0 -
Qo‘shilgan konfet namuna 8 1.9 5.05 5 100.4
Sof goramol jelatini 0.99 0.36 0 -
Qo‘shilgan konfet namuna 9 1.09 0.87 1 86.55
Sof cho‘chqa jelatini 20.02 97.9 100 97.88

Barcha to‘qilgan konfet namunalari salbiy o‘lchangan foizlarni ko‘rsatdi, bu usul bu namunalarda
hech ganday tahliliy moddani aniglamaganligini tasdigladi. Bu natijalar aniglanmagan namunalar 0% ga
yaqin ko‘rsatkichlarni berishi kerakligi haqgidagi taxminlarga mos keladi, bu esa asosiy o‘lchovning to‘g‘ri
ishlayotganini ko‘rsatadi. Tiklangan namunalar uchun tiklanish stavkalari 50,05% dan 103,69% gacha bo‘lib,
bu usul qo‘shilgan analitni aniqlashda yaxshi natijalar berishini ko‘rsatadi. Shunisi e‘tiborga loyiqgki,
konsentratsiyasi 3% dan yuqori bo‘lgan namunalar uchun 100% dan yugqori tiklanish tezligi o‘lchashning
aniqligini ko‘rsatadi. Aksincha, konsentratsiyasi 1% dan past bo‘lgan tiklangan namuna uchun 50,05% past
tiklanish darajasi usul sezgirligi yoki matritsa effektlari bilan bog‘liq potensial muammolarni ko‘rsatadi.
Ushbu nomuvofiglik aniqlashning pastki chegarasiga yaqinlashadigan namunalar uchun qo‘shimcha
optimallashtirish zarurligini ta‘kidlaydi. Bundan tashqari, o‘lchangan foiz 97,89% va sof cho‘chqa jelatini
uchun mos ravishda 97,89% tiklanish ushbu matritsada usulning ajoyib ishlashini ko‘rsatadi. Biroq, bu usul
goramol jelatinining tozaligini baholash uchun qo‘llanilishi mumkin bo‘lsa-da, sigir jelatinining migdorini
aniq aniglash uchun mos emas.
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Cho‘chqa va sigir jelatinidagi van der Waals o‘zaro ta’sirlari. Cho‘chqa jelatini bir nechta
goldiqglar, jumladan Thr376, Tyr377, GIln343, Gly344, Tyr345, Ser346 va Leu349 bilan van der Waals o‘zaro
ta’sirini hosil qilgani kuzatildi. Bunga nisbatan, sigir jelatini Gly176, Phe170 va GIn169 da etanol bilan van
der Waals bog‘larini hosil qgiladi. Van der Waals o°zaro ta’siri ogsil tuzilmalarini barqarorlashtirishga yordam
beradi, strukturaviy yaxlitlikni oshiradi va potentsial ravishda aniglangan ikkilamchi tuzilishga olib keladi.
Bu bargarorlikning oshishi konformatsion moslashuvchanlikning pasayishi tufayli | va Il amid chiziglarining
keskinroq va kuchliroq bo‘lishiga olib kelishi mumkin. Cho‘chqa jelatinidagi van der Waals o‘zaro ta’siri
(Thr376, Tyr377, GIn343, Gly344, Tyr345, Ser346 va Leu349) van der Waals o°zaro ta’sirini va vodorod
bog‘lanishini osonlashtiradigan ko‘plab qutbli va hidrofobik qoldiglarning mavjudligi tufayli umuman
samaraliroqdir. Bu ko‘proq o‘zaro ta’sir joylari umumiy barqarorlikni oshiradi va sigir jelatinidagi
cheklangan o‘zaro ta’sir joylari bilan solishtirganda konformatsion moslashuvchanlikni pasaytiradi [4].
Jelatinning ikkala turi ham uglerod-vodorod alogalarini hosil giladi. Xususan, cho‘chqa jelatinida Tyr375 va
Gly166, sigir jelatinida esa Vall172 va Glyl71 o‘rin oladi. Ushbu bog‘lanishlar mahalliy vodorod bog‘lanish
tarmoqlarini mustahkamlashi mumkin, shu bilan amid guruhlarining tebranish chastotalariga ta’sir qiladi va
amid I bandining intensivligini oshirishi mumkin. Bundan tashqari, cho‘chqa jelatinidagi Tyr375 bilan pi-
alkil o‘zaro ta’siri aniqlandi. Ushbu pi-alkil alogasi tirozinning aromatik yon zanjirini o‘z ichiga oladi, bu
uning yo‘nalishini barqarorlashtirishi va o‘zaro ta’sirlar tarmog‘i orqali yaqin atrofdagi amid guruhlariga
ta’sir qilishi mumkin. Bunday o‘zaro ta’sirlar ogsilning ikkilamchi strukturasini barqarorlashtirishga yordam
beradi va amid tasmalarining intensivligini yanada oshiradi [5]. Shu bilan birga, sigir jelatinida histidin bilan
noqulay o‘zaro ta’sirlar, shu jumladan kislorod, vodorod va uglerod bilan bog‘lanish kuzatildi. Ushbu
noqulay o‘zaro ta’sirlar amid bog‘lanishlarining mahalliy muhitida strukturaviy zo‘riqish yoki beqarorlikni
keltirib chigarishi mumkin, bu esa amid guruhlari yaginida moslashuvchanlikni yoki tartibsizlikni oshiradi
[6]. Van der Waals o‘zaro ta’siri va uglerod-vodorod alogalarining kombinatsiyasi amid | va Il
diapazonlarining intensivligini oshirishi kutilsa-da, noqulay histidin o‘zaro ta’sirining beqarorlashtiruvchi
ta’siri bu ta’sirga qarshi turishi mumkin. Natijada, bu holat kutilganidan pastroq intensivlikka olib kelishi
mumekin.

Xulosa. Ushbu tadqiqotda qoramol va cho‘chgadan olingan jelatinlarning farqlanishi va miqdorini
aniglashda UPLC-QTOF va ATR-FTIR spektroskopiyalarining samaradorligi o‘rganildi. Aminokislotalar
ketma-ketligining ogsil strukturasidagi o‘rni ta’kidlandi, bu esa jelatin manbalarini aniqlashda muhim
ahamiyatga ega. UPLC-QTOF metodi yordamida har bir jelatin turi uchun alohida ionlar aniglangan bo‘lsa,
ATR-FTIR usuli etanolning jelatin amid bantlariga ta’sirini o‘rganish orqali ifloslanishlarni aniqlashda
muvaffaqiyatli bo‘ldi. Natijalar shuni ko‘rsatdiki, ATR-FTIR usuli 0.85 mg/100 mg dan 2.85 mg/100 mg
gacha aniqlash chegaralarini taqdim etdi va halal mahsulotlarda cho‘chqa jelatinini aniqlashda 50.05% dan
103.69% gacha tiklanish darajasini ta’minladi. Ushbu tadqiqotlar, shuningdek, jeli tuzilishi va uning etanol
bilan o‘zaro ta’siri haqidagi yangi ma’lumotlarni taqdim etadi, bu esa jelatin autentifikatsiyasida yanada
samarali metodologiyalarni ishlab chigishga yordam beradi. Umuman olganda, tadgiqot natijalari jelatinni
aniq va ishonchli tahlil qilish imkoniyatlarini ko‘rsatadi, bu esa oziq-ovqat xavfsizligini ta’minlash va
iste’molchilar uchun muhim ahamiyatga ega.
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Annotatsiya. Suvni elektroliz orgali parchalash ekologik toza va bargaror vodorod ishlab chigarishning
muhim yo ‘nalishlaridan biri hisoblanadi. Biroq, bu jarayonda vodorod va kislorod ajralish reaksiyalari uchun
samarali, bargaror va arzon elektrokatalizatorlarni ishlab chigish dolzarb masala bo’lib qolmogda. Ushbu
tadgiqotda ikki funksiyali elektrokatalizator sifatida CoFeNi asosidagi nanokompozitlar nikel ko ‘pik
substratida gidrotermal usulda sintez gilindi. CoFeNi/NF materiali yuqori sirt faol maydoniga, yaxshi elektr
o ‘tkazuvchanlik va substrat bilan mustahkam bog ‘langan nanogranulalarga ega. 1 M KOH ishqoriy
eritmasida o ‘tkazilgan elektrokimyoviy tahlillar natijasida CoFeNi/NF materialining kislorod ajralish
reaksiyasi uchun 310 mV, vodorod ajralish reaksiyasi uchun esa 284 mV ortigcha kuchlanish ko ‘rsatgani
aniglandi. Natijalar CoFeNi/NF nanokompozitining elektrokatalitik suv parchalanishida istigbolli ikki
funksiyali elektrokatalizator sifatidagi salohiyatini tasdiglaydi.

Kalit so‘zlar. Suvni elektroliz gilish, ikki funksiyali elektrokatalizator, CoFeNi/NF nanokompozit,
vodorod ajralish reaksiyasi, kislorod ajralish reaksiyasi, gidrotermal sintez.

ABYX®YHKIHNOHAJIBHBIE DJIEKTPOKATAJIM3ATOPBI HA OCHOBE CoFeNi/NF
JJI51 PA3JIOKEHUSA BOAbI

AHHOmMmayua. S1eKmpoaumuyeckoe paszioxcenue 800bl AGNIAEMCA OOHUM U3 KIIOYE8blX HANPAGIeHUU
NpoU3BO00CMEa IKONOUYECKU HUCIO20 U YCMOUUU8020 8000poda. OOHaxo pazpabomka 3QhexmusHbix,
CMAOUTILHBIX U HEOOPO2UX DNeKMPOKAMAIUIAMOPO8 Ol peakyull 8bl0eieHUsl 6000P00a U KUCIOPOOad 8 IMOM
npoyecce ocmaemcs akmyanibHol 3aoayei. B oannom uccredosanuu nanokomnosumol Ha ocHoge COFeNi
ObLIU CUHMEZUPOBAHBL 2UOPOMEPMATLHBIM MEMOOOM HA NOOLONCKe U3 HUKELe80l NeHbl U UCHOb308AHbL 6
Kauecmee OugyHkyuonanvno2o snekmpoxamanuzamopa. Mamepuan COFeNI/NF  obraoaem swvicokot
VOenbHOU NOSEePXHOCMbIO, XOPOwel 31eKMPOnPOSOOHOCHbIO U HAHOZPAHYAAMU, NPOUYHO CEA3AHHLIMU C
NOONONCKOU. DNEKMPOXUMUYECKUE UCCAEO08aHUS, nposedénuble 8 1 M wenounom pacmseope KOH, nokaszanu,
umo mamepuan COFeNI/NF demoncmpupyem nepenanpsisicenue 310 mB npu peakyuu gvloeneHus Kuciopooa
u 284 mB npu peaxyuu evioenenus 6o0opoda. Illomyuennvie pezyibmamsl NOOMEEPAHCOAIOM BbICOKUL
nomenyuan  Hanoxkomnosuma  COFeNi/INF 6  kauecmse  nepcnexmueno2o  GUQDYHKUUOHATIBHO20
NEKMPOKAMATUIAMOPA OJI JIEKMPOIUMULECKO20 PAZNONHCEHUS BOODL.

Knrwouesvie cnosa. Dnexmpoaus 00vl, /[8yX@YHKYUOHANbHBLI 9NEKMPOKAMATUZAMOD, HAHOKOMAO3UMN
CoFeNi/NF, peakyus svidenenus 600opoda, peakyus 8vloenenus KUCI0POOd, UOPOMEPMATbHbII CUHMES.

TWO-FUNCTION ELECTROCATALYZERS BASED ON COFeNi/NF FOR WATER
SPLITTING

Abstract. The electrolytic water splitting is one of the key approaches to produce clean and sustainable
hydrogen. However, the development of efficient, stable and economical electrocatalysts for hydrogen and
oxygen evolution reactions remains a critical issue. In this study, CoFeNi-based nanocomposites were
synthesized by a hydrothermal method on a nickel foam support and used as bifunctional electrocatalysts. The
CoFeNi/NF material has a high specific surface area, good electrical conductivity and strong adhesion of
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nanograins to the substrate. Electrochemical analyses conducted in 1 M KOH solution showed that the
CoFeNi/NF material exhibits an overpotential of 310 mV for oxygen evolution reaction and 284 mV for
hydrogen evolution reaction. These results confirm the potential of the CoFeNi/NF nanocomposite as a
promising bifunctional electrocatalyst for water splitting.

Keywords. Electrolysis of water, Two-functional electrocatalyst, CoFeNi/NF nanocomposite, hydrogen
evolution reaction, oxygen evolution reaction, hydrothermal synthesis.

Kirish. Bugungi kunda energetik xavfsizlik, iqlim o‘zgarishi va atrof-mubhit ifloslanishi kabi global
muammolar fonida barqaror, toza va qayta tiklanuvchi energiya manbalariga bo‘lgan ehtiyoj keskin ortib
bormoqda. An’anaviy energiya manbalari — neft, gaz va ko ‘mir zahiralari cheklangan bo‘lishi bilan birga, ko‘p
miqdorda karbonat angidrid (CO:) va boshqa zararli gazlar chigishiga sabab bo‘ladi. Shu sababli, xalgaro
migyosda energiya konversiyasi va ishlab chigarish texnologiyalarini diversifikatsiya qilish, aynigsa yashil
energiya manbalariga o‘tish strategik ustuvor yo‘nalish hisoblanadi [1,3]. Vodorod energiyasi so‘nggi yillarda
“kelajak yoqilg‘isi” deb e’tirof etilmoqgda, chunki vodorod yuqori energiya zichligiga ega (120 MJ/kg), yonish
jarayonida atrof-muhitga zararli gazlar chigarmaydi va turli sanoat, transport va energiya uzatish tizimlarida
keng qo‘llanilishi mumkin [4,6]. Vodorodni olishning ko‘plab usullari mavjud — tabiiy gazni bug* bilan qayta
ishlash (SMR), ko‘mirni gazlantirish, biogazni parchalash, fotokatalitik, termo-kimyoviy va elektrokimyoviy
usullar. Shulardan eng ekologik toza va barqaror yo‘li — bu suvni elektroliz orgali vodorod va kislorodga
ajratish hisoblanadi [7]. Suv elektrolizi jarayonida ikkita asosiy yarim-reaksiya amalga oshadi: katodda
vodorod ajralish reaksiyasi (HER) va anodda kislorod ajralish reaksiyasi (OER). Bu ikki jarayon termodinamik
jihatdan yuqori quvvat talab giladi va kinetik jihatdan sekin kechadi, aynigsa OER jarayoni yuqori aktivlanish
energiyasi sababli katalitik qo‘llab-quvvatlovchisiz samarali kechmaydi [8,9]. Shuning uchun ushbu yarim-
reaksiyalarni tezlashtiruvchi va samaradorligini oshiruvchi elektrokatalizatorlarga ehtiyoj mavjud. Hozirda
eng samarali HER va OER Kkatalizatorlari sifatida gimmatbaho metallar — platina (Pt), iridiy oksidi (IrO2) va
ruteniya oksidi (RuO-) ishlatilmoqda. Ular yuqori katalitik faollikka ega bo‘lishiga qaramay, bozordagi yuqori
narxi, cheklangan zahirasi va uzog muddatli bargarorlik muammolari ularni keng migyosda amaliyotga joriy
etishni cheklaydi [10,12]. Shu sababli, so‘nggi yillarda ko‘plab tadqiqotchilar arzon va samarali muqobil
katalizatorlar — ayniqsa o‘tish guruhiga mansub metall oksidlar, fosfidlar, sulfidlar, karbidlar hamda ularning
nanokompozit shakllarini ishlab chigishga e’tibor garatmoqda [13,15]. Ushbu muqobil materiallar orasida
nikel (Ni), temir (Fe) va kobalt (Co) singari arzon va boy elementlar asosidagi materiallar yuqori katalitik
faollik, sirt maydoni, elektr o‘tkazuvchanlik va sinergetik effektlar tufayli ajralib turadi. Aynigsa, bu metallarni
bimetall yoki trimetall kompozitsiya shaklida birlashtirish ularning elektron strukturasini sozlash, d-elektron
zichligini optimallashtirish va faol markazlarning ko‘pligini ta’minlash imkonini beradi [16,18]. Bunday
yondashuv materialning HER va OER reaksiyalariga nisbatan bifunksional (ikki funksiyali) faolligini
oshirishda muhim omil bo‘lib xizmat qiladi. Trimetallik nanokompozitlar, xususan, CoFeNi asosidagi
materiallar ko‘plab tadqiqotlarda yuqori elektrokimyoviy faollik, barqarorlik va zaharli bo‘lmaganligi bilan
ajralib turmoqda [19,20]. Ular elektronik tuzilish va valentlik holatlarini o‘zaro bog‘laydigan murakkab fazalar
hosil gilganligi sababli, kislorod va vodorod ajralish reaksiyalarini bir material asosida samarali bajarish
imkonini beradi. Bundan tashqari, CoFeNi komponentlarining sinergetik o‘zaro ta’siri tufayli elektron uzatish
jarayonlari tezlashadi, sirtqi oksid/gidroksid fazalar esa reaksion faol markazlar sifatida gatnashadi [21, 22].
Bunday nanokompozitlarni yuqori sirt faol maydoniga ega substratga biriktirish orgali elektrokimyoviy
samaradorlikni yanada oshirish mumkin. Nikel ko‘pik (Ni foam, NF) substrati bu borada juda qulay platforma
bo‘lib, u o‘zining ko‘p g‘ovakli tuzilmasi, elektr o‘tkazuvchanligi va mexanik barqarorligi tufayli katalizator
fazalarining samarali tagsimlanishiga xizmat giladi [23,24]. Aynigsa, gidrotermal sintez usuli yordamida NF
substratida trimetallik CoFeNi fazasini o‘stirish orqali yaxshi kristallanish, mustahkam bog‘lanish va faol
fazalarning barqaror joylashuvi ta’minlanadi [25,26]. Ushbu tadqiqotda biz trimetallik CoFeNi
nanokompozitini nikel ko‘pik substratida gidrotermal usulda sintez qilib, uning ishqoriy muhitda (1 M KOH
eritmasida) HER va OER reaksiyalariga nisbatan bifunksional elektrokimyoviy faolligini o‘rgandik. Sintez
qgilingan CoFeNi/NF elektrod namunasi 10 mA-cm2 tok zichligida HER uchun 284 mV ortigcha kuchlanish
va 240.08 mV/dec Tafel gradiyentiga ega bo‘ldi. OER reaksiyasi bo‘yicha esa mos ravishda 310 mV ortigcha
kuchlanish va 81.69 mV/dec Tafel giymati kuzatildi. Ushbu natijalar CoFeNi/NF elektrokatalizatorining suvni
parchalash uchun ikki funksiyali, yuqori samarali va amaliyotga tatbiq etilishi mumkin bo‘lgan istigbolli
material ekanligini tasdiglaydi.

Materiallar va usullar.

1. Reaktivlar va substrat tayyorlash Sintez uchun quyidagi kimyoviy moddalar ishlatildi: temir(I11)
nitrat nonagidrat (Fe(NOs)s;-9H20, Sigma-Aldrich, 99.9%), nikel(Il) nitrat gemigidrat (Ni(NOs):2-6H20,
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99.9%), kobalt(Il) nitrat gemigidrat (Co(NOs)2-6H20, 99.9%), ammoniy ftorid (NH4F) va mochevina
(CO(NH2)2). Barcha reaktivlar analitik tozalikka ega bo‘lib, to‘g‘ridan-to‘g‘ri ishlatildi. Substrat sifatida 3x3
sm? o‘lchamdagi nikel ko‘pik (Ni foam, NF) ishlatildi. Uni tayyorlash uchun NF 1 M HCI eritmasida
ultratovushli vannada 15 dagiga davomida tozalandi. Bu jarayon NF yuzasidagi oksid gatlamlarini olib
tashlash va sirt faol maydonini oshirish magsadida amalga oshirildi. Keyin substrat distillangan suv bilan
yaxshilab yuvildi va 60°C da quritildi.

2. CoFeNi/NF elektrodining gidrotermal sintezi. CoFeNi trimetall nanokompozitining sintezi
gidrotermal usulda amalga oshirildi. Buning uchun 0.45 mmol Fe(NOs)s-9H20, 0.9 mmol Ni(NOs).:6H20,
0.45 mmol Co(NOs)2:6H20, 3 mmol NH4F va 6 mmol mochevina 80 ml ionsizlantirilgan suvda aralashtirilib,
magnit aralashtirgichda 30 dagiga davomida bir hil eritma hosil gilindi. Tayyor eritma va ilgari tayyorlangan
3x3 sm? NF substrat 100 ml hajmga ega teflon qoplamali avtoklav idishiga joylashtirildi. Avtoklav 140°C
haroratda 6 soat davomida ushlab turildi. Reaksiya yakunlangach, tizim xona haroratigacha tabiiy sovitildi.
Hosil bo‘lgan namunalar etanol va distillangan suv bilan bir necha marta yuvilib, 70°C da 4 soat davomida
quritildi. Quritilgan namunalar atmosfera sharoitida 350°C da 2 soat davomida kuydirildi (annealing) — bu
bosgichda materialning kristallik darajasi yaxshilandi va fazalar bargarorlashdi.

3. Elektrokimyoviy o‘lchovlar. Sintez gilingan CoFeNi/NF elektrodining elektrokimyoviy xossalari
ishqoriy muhitda (1 M KOH eritmasida) baholandi. O‘lchovlar Corrtest CS310X potensiostati yordamida uch
elektrodli elektrokimyoviy xujayrada amalga oshirildi. Ishchi elektrod sifatida CoFeNi/NF, yordamchi
elektrod sifatida platina, va ma’lumot elektrod sifatida Ag/AgCl (3 M KCl) ishlatildi. HER va OER
reaksiyalarining faolligini baholash uchun chiziqli skan voltammetriya (LSV) o‘lchovlari 5 mV/s tezlikda olib
borildi. Tafel gradiyenti LSV grafigidan log(j) ga nisbatan ortigcha kuchlanishning differensial giymati orgali
aniglandi. Barcha potensial giymatlar Ag/AgCI elektrodiga nisbatan gayd qgilindi va kerakli hollarda RHE
(reversible hydrogen electrode) ga konvertatsiya gilindi:

ErHe) = Eagiagen + 0.059 x pH + E%agiagen

Bu yerda E%agageny =0.197 V (25°C da) va 1 M KOH uchun pH = 13.6 deb gabul qgilindi.

Natija va muhokamalar. Skanerlovchi elektron mikroskopiya (SEM) yordamida Ni ko‘pikli substrat
(NF) va uning asosida sintez gilingan CoFeNi/NF nanokompozitlarining sirt morfologiyasi tahlil gilindi.
Quyidagi 1-rasmda (a-b) NF va CoFeNi/NF namunaning SEM tasvirlari keltirilgan. 1-rasm (a) dan ko‘rinib
turibdiki, ko‘pikli nikel (NF) ning yuzasi silliq va to‘rsimon tuzilishga ega. Ushbu taglik yuqori mexanik
barqarorlikka ega va elektrod materiali sifatida keng qo‘llaniladi. 1 (b) -rasmda CoFeNi metall oksidi
nanokompozitining NF yuzasida bir tekis tagsimlanishi va zich o‘sgan o‘tkir uchli nanoqatlamli
nanostrukturalarning hosil bo‘lishi ko‘rsatilgan. Ushbu nanoqatlamlar yuqori sirt yuzasiga ega, bu esa katalitik
faol markazlar sonini oshiradi. Bu plastinkalar bir necha yo‘nalishda o°sib, bir-biri bilan to‘r hosil gilgan va
umumiy yuzasini ancha kattalashtirgan. Ushbu morfologik o‘zgarishlar katalitik faol markazlar sonining
ortishi bilan bir qatorda elektron va ion o’tkazuvchanligini oshiradi. Bundan tashgari, bunday tuzilish katalitik
reaksiya davomida gaz ajralib chiqishini osonlashtiradi va ta’sir etuvchi moddaning elektrodga yopishishini
kuchaytiradi, bu esa uning barqgarorligini oshirishga xizmat giladi. Shunday qilib, SEM tahlili CoFeNi
nanokompozitining NF substratiga muvaffagiyatli birikishini aniq tasdiglaydi, natijada yuqori sirt maydoniga
ega, strukturali sirt hosil bo‘ladi. Natijada OER/HER wuchun nanokompozitning elektrokatalitik
samaradorligiga ijobiy ta’sir ko‘rsatishi kutilmoqda.
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Rasm 1. a) Nikel ko‘pigining (NF) SEM tasviri. b) Sintez qilingan CoFeNi/NF ning SEM tasviri

CoFeNi/NF namunasi uchun EDS xaritalash natijalari (2a-e-rasm) hamda CoFeNi/NF namuna uchun
mos spektrlari (2f-rasm) o’rganildi. Xaritalash natijalari namunada kislorod (O), temir (Fe), nikel (Ni) va
kobalt (Co) elementlarining bir tekis va keng targalganini ko‘rsatmoqda. Aynigsa, Ni (¢) va Fe (b) elementlari
yugqori intensivlikda namoyon bo‘lib, ularning asosiy tarkibiy gismlar ekanligini tasdiglaydi. O (a) va Co (d)
elementlari ham aniq ifodalangan bo‘lib, bu komponentlarning birikmaga muvaffaqiyatli kiritilganidan dalolat
beradi. EDS spektral tahlili yordamida namunalardagi elementlarning og‘irlik foizlari (Wt%) aniqlandi.
CoFeNi/NF namunasi uchun asosiy elementlar sifatida Ni (63.2%), Fe (8.6%) va Co (8.6%) aniglandi. Bu esa
metallarning nisbatan muvozanatli tarkibda mavjudligini ko‘rsatadi. Bundan tashqari, kislorod migdorining
19.6% ekanligi metallarning oksid shaklida mavjudligini tasdiglaydi. Ushbu natijalar CoFeNi asosidagi metall
oksidlari komponentlarining birikmaga samarali kiritilganini, shuningdek, elektrokimyoviy faol markazlar
vazifasini bajaruvchi elementlarning yaxshi targalganini tasdiglaydi. Ushbu natijalar keyingi elektrokimyoviy
faollikni oshirishda muhim ahamiyatga ega.

100m

Rasmmén. a-e) CoFeNi/NF namunasi uchun EDS xaritalash natijalari f) CoFeNi/NF ning EDS
spektri

100pm

Sintez gilingan CoFeNi/NF elektrokatalizatorining HER va OER reaksiyalariga nisbatan
elektrokimyoviy faolligi 1 M KOH ishqoriy eritmasida chizigli skan voltammetriya (LSV) tahlillari orgali
baholandi. LSV natijalariga ko‘ra, CoFeNi/NF elektrodining HER uchun 10 mA-cm2 tok zichligida ortigcha
kuchlanishi 284 mV ni tashkil etdi (3b-rasm). Bu giymat katalitik faol markazlarning yuqori zichligi va
ularning reaksiya yuzasida qulay joylashganligini ko‘rsatadi. OER bo‘yicha esa CoFeNi/NF elektrokatalizatori
310 mV ortigcha kuchlanish bilan yugori samaradorlikni namoyon etdi (3a-rasm). Bunday past ortigcha
kuchlanish qiymatlari CoFeNi uch komponentli tizimdagi metall atomlarining sinergetik ta’siri bilan
izohlanadi. Aynigsa, Fe va Co komponentlari kislorodning adsorbsiyasi va desorbsiyasi uchun optimal
energiya darajalarini ta’minlab, OER kinetikasini tezlashtiradi. Bu qiymat boshqa turdagi trimetall
katalizatorlarga nisbatan raqobatbardosh yoki ustun natijadir [1,2]. Olingan natijalar CoFeNi
komponentlarining o°zaro ta’siri orqali yuzaga keladigan elektron tuzilishdagi o‘zgarishlar, shuningdek, nikel
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ko‘pik substratining yuqori elektr o‘tkazuvchanligi va g‘ovakli tuzilmasi bilan birgalikda materialning
umumiy faol maydonini kengaytirganini tasdiglaydi. NF substrat katalizator fazasining samarali targalishiga
imkon berib, elektrod-elektrolit interfeysini yaxshilaydi va ion difuziyasini tezlashtiradi. Ushbu ko ‘rsatkichlar
asosida CoFeNi/NF elektrokatalizatori mavjud adabiyotlarda keltirilgan ba’zi metallarga asoslangan
katalizatorlar bilan ragobatlasha oladi. CoFeNi/NF esa nisbatan arzon materiallardan iborat bo‘lib, yuqori
katalitik faollik va mexanik barqarorlikni saqlab qoladi. Natijalar shuni ko‘rsatadiki, CoFeNi trimetall tizimi
elektrokimyoviy sintez uchun qulay bo‘lishi bilan birga, HER va OER reaksiyalari uchun bifunksional
elektrokatalizator sifatida istigbolli nomzod bo‘lib xizmat qgiladi. Bundan tashqari, CoFeNi/NF strukturasini
keyingi bosgichda karbon materiallar bilan biriktirish yoki magnit suyugliklar bilan integratsiyalash orgali
yanada samaradorligini oshirish mumkin.

a 100

= CoFeNi/NF

== CoFeNi/NF

80

(2]
o
i
j(mA cm'z)
5
o
f

&
S
!

j(mA cm'z)

'
=)
1

310 mV

20
40

T T T T T T T -50 T T T T
0.9 1.0 14 1.2 13 14 15 16 1 -0.5 0.4 -0.3 0.2 -0.1 0.0

E (V vs. RHE) E (V vs. RHE)

Rasm 3. CoFeNi/NF elektrokatalizatorining LSV qutblanish egri chiziglari a) Vodorod ajralish
reaksiyasi b) Kislorod ajralish reaksiyasi

Xulosa. Ushbu tadgiqotda trimetallik CoFeNi nanokompoziti nikel ko‘pik (NF) substratida gidrotermal
usulida muvaffagiyatli sintez gilindi va suvni elektroliz gilish jarayonida kislorod (OER) hamda vodorod
(HER) ajralish reaksiyalariga nishatan elektrokimyoviy faolligi baholandi. Morfologik tahlillar CoFeNi/NF
elektrodining sirtida bir tekis tagsimlangan, yuqori sirt maydoniga ega nanogatlamli strukturalarning hosil
bo‘lganini ko‘rsatdi. EDS xaritalash va spektral tahlillar orqali material tarkibida Ni, Fe va Co elementlari
optimal nisbatda mavjudligi, shuningdek, oksid fazalarning faol ishtiroki tasdiglandi. Elektrokimyoviy
o‘lchovlar natijasida CoFeNi/NF materiali HER uchun 284 mV va OER uchun 310 mV ortigcha kuchlanish
giymatlari bilan yuqori bifunksional katalitik faollikni namoyon etdi. Ushbu past ortigcha kuchlanish
ko‘rsatkichlari material tarkibidagi metall komponentlarning sinergetik o‘zaro ta’siri, yuqori elektr
o‘tkazuvchanligi, keng faol sirt maydoni va NF substratining g‘ovakli tuzilmasi bilan bog‘ligdir. Tadqiqot
natijalari CoFeNi/NF nanokompozitining arzon, bargaror va yugori samarali ikki funksiyali elektrokatalizator
sifatida kelajakda amaliy suv elektrolizi tizimlarida qo‘llanilishi mumkin bo‘lgan istigbolli material ekanini
tasdigladi. Kelgusida ushbu material strukturasini karbon nanomateriallar yoki magnit suyugliklar bilan
modifikatsiya gilish orgali uning katalitik xususiyatlarini yanada oshirish mumkin.
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UO‘K 54
KAPTON POLIIMID SIRTINI LAZER YORDAMIDA GRAFENLASH: MD TAHLILI

Jo‘raboyev Tursunpo‘lat Erkin o‘g"li,

O ‘zbekiston Respublikasi Fanlar Akademiyasi,

lon-plazma va lazer texnologiyalari Instituti tayanch doktoranti
juraboevtursunpulat24@gmail.com

Xalilov Umedjon Boymamatovich,

O ‘zbekiston Respublikasi Fanlar akademiyasi,

lon-plazma va lazer texnologiyalari instituti bosh ilmiy xodimi,
fizika-matematika fanlari doktori

Annotatsiya. Lazer-induktsiyalangan grafen (LIG) shakllanishining atomistik mexanizmlari uning
nukleatsiya jarayonidagi noanigliklar sababli hanuzgacha to'lig o'rganilmagan. Ushbu tadgiqotda Kapton
poliimid asosida LIG hosil bo'lishi reaktiv molekulyar dinamika (MD) usuli yordamida modellashtirildi.
Simulyatsiya natijalari jarayonning ikki asosiy bosqichdan iborat ekanligini ko ‘rsatdi: qizdirish bosgichida
g‘ovakli struktura hosil bo ‘lishiga olib keluvchi CO, H, va C;H, gazlarining intensiv desorbsiyasi , hamda
sovutish bosgichida uglerod atomlarining sp*gibridlangan halqalarga (geksagon, pentagon, geptagon) o ‘z-
o ‘zidan yig ‘ilishi kuzatildi. Radial tagsimot funksiyasi (RTF) tahlili grafenga xos C-C bog ‘ uzunligi (1,4 A) va
~3,8 4 interqatlam masofasini tasdiqlashi esa ko ‘p qatlamli grafen fazasining shakllanganidan dalolat beradi.
Ushbu natijalar LIG sintezini optimallashtirish uchun muhim ilmiy asos bo ‘lib xizmat giladi.

Kalit so‘zlar: Lazer-induktsiyalangan grafen (LIG), Kapton, grafen, grafit, gizidirsh, sovitish,
geksagon, pentagon, geptagon.

LASER-INDUCED GRAPHENIZATION OF KAPTON POLYIMIDE SURFACE: MD
ANALYSIS

Abstract. The atomistic mechanisms of Laser-Induced Graphene (LIG) formation remain
insufficiently understood due to uncertainties in its nucleation process. In this study, the formation of LIG on
Kapton polyimide was simulated using the reactive molecular dynamics (MD) method. Simulation results
revealed a two-stage process: an intensive desorption of CO, H,, and C;H, gases during the heating stage,
leading to the formation of a porous structure, followed by the self-assembly of carbon atoms into sp?-
hybridized rings (hexagons, pentagons, and heptagons) during the cooling phase. The analysis of the Radial
Distribution Function (RDF) confirmed the formation of a multilayer graphene phase, revealing a
characteristic C—C bond length of 1.4 A and an interlayer distance of approximately 3.8 A. These results
provide an important scientific basis for optimizing the synthesis of LIG.

Keywords: Laser-Induced Graphene (LIG), Kapton, graphene, graphite, heating, cooling, hexagon,
pentagon, heptagon.

JASEPHAS I'PAOEHU3ALUA IOBEPXHOCTU KAIITOH-IIOJIMUMUIA: MD
AHAJIN3

Annomayusn. Amomucmuueckue MexaHuzMvl QOPMUPOBAHUSL TAZEPHO-UHOYYUPOBAHHO2O epagheHa
(LIG) ocmaiomcsi HeOOCMAmMOYHO U3YUEHHBLIMU U3-3a HeonpeoeieHHOCmell 8 npoyecce e2o Hykieayuu. B
daunHom uccrnedosanuu npoyecc oodpazosanus LIG Ha ocHose KAnmMOH-ROAUUMUOA MOOEIUPOBAICS C
UCNOIb308AHUEM MEMOOd PeakmueHou MoaekyaapHou ounamuky (MD). Pesynbmamsi MoOeauposamiis
NOKA3AAU, YO NPOYecc COCIOUm U3 08yX OCHOBHBIX HMANO08: HA CIAOUU HA2Pesad NPOUCXOOUNN UHIMEHCUBHASL
decopoyus e2azos CO, H» u CoHa, umo npusooum x ghopmuposanuio nopucmoii cmpykmypul , a 6 ¢gase
OXNaACOeHUS HABTIOOAEMCA CAMOCOOPKA AMOMO8 Y2lepood 8 Sp>-eubpuousuposanibie Konblya (2eKCazonbl,
nenwmazonvl u 2enmazownvl). Awanuz @yuxkyuu paouanvioco pacnpedenenus (PPP) noomeepocoaem
opmuposarue MHO20CIOUHOU epapenosoti (hazvl, noxazvieas xapakmepryio 0us epagena onuny ceazu C—-C
(1,4 A) u meaxnccnoesoe paccmosnue oxono 3,8 A. Jannvie pesynomamol cyscam 6adicHoll HAY4HOL OCHOBO
ons onmumusayuu cunmesa LIG.

Knrouesvie cnosa: Jlazep-unoyyuposannwiii epagen (LIG), Kanmown, epagen, epagpum, nacpes,
oxXnadicOeHue, 2eKcazoH, NeHmMazoH, 2enmazon.
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Kirish. Grafen ilk bor yugoridan-pastga yondashuv asosida grafit kristallining gatlamlarini mexanik
ajratish yo‘li bilan olingan [1]. Bu usul orqali grafitdan grafenga o‘tish jarayoni keng o‘rganilgan bo‘lib,
aynigsa, grafit gatlamlarini fizik kuchlar yordamida mexanik eksfoliatsiya yoki lazer nurlanishi orgali atomik
darajada ajratish texnologiyalari shakllangan bo‘lib [2], ushbu usullar grafen strukturasi va uning fizik-
kimyoviy xossalarini chuqur o‘rganishda muhim rol o‘ynaydi [3]. Birog bu yondashuvlar yugori aniglikdagi
texnologik asbob-uskunalarni talab gilishi, jarayonning past samaradorligi va yirik migyosda ishlab
chigarishdagi cheklovlar tufayli amaliy jihatdan cheklanganicha golmoqda.

So‘nggi yillarda grafen olish uchun alternativ manbalardan biri polimerlar asosida, iqtisodiy jihatdan
samarali texnologiyalarni ishlab chiqishga katta e’tibor qaratilmoqda [4]. Jumladan, polimerlarni piroliz gilish
orqali elektr o‘tkazuvchan uglerod materiallarini olish mumkinligi aniglangan bo‘lib [5], ushbu yo‘nalishda
Kapton poliimid (KPI) asosida argon yoki CO; lazerlari yordamida elektr o‘tkazuvchi uglerod strukturalarini
sintez qilish bo‘yicha istigbolli yondashuvlar taklif qilingan. Xususan, 2014 yilda Lin va hamkasblari CO>
infraqizil lazer yordamida oddiy atmosfera sharoitida poliamid plyonkalardan uch o‘lchamli g‘ovakli grafen
strukturalarini olishga muvaffaq bo‘lib [6], ushbu materialni Lazer bilan induktsiyalangan grafen (LIG) deb
nomlashdi. Keyingi yillarda LIG texnologiyasi o‘zining soddaligi, yuqori moslashuvchanligi, ko‘p
funksiyaliligi va past xarajatliligi sababli ilmiy hamjamiyat e’tiborini tortmoqda [7]. Aynigsa, LIG materiallari
biosensorlar[6], mikrosuyuglik qurilmalar [8], elektrokimyoviy tizimlar, mikro-superkondensatorlar[8] hamda
egiluvchan elektron qurilmalarda [9] keng tadbig etilmoqda.

Shunga qaramay, LIG hosil bo‘lish jarayonining molekulyar darajadagi mexanizmlari hali to‘liq
o‘rganilmagan. Bunga asosiy sabab eksperimental qurilmalar aniqgligidagi chegaralar bo‘lib, oxirgi yillarda bu
muammolarni jarayonni modellashtirish yo°li bilan o‘rganish orgali sezilarli yechishga erishilmogda [9,10].
Shunga garamay, CO: lazer nurlanishi ostida Kapton polimerining C-N, C-O, C=0 va C-H bog‘larining
uzilishi, sp® gibridlanishdan sp? holatga o‘tish jarayoni, oraliq bosgichlardagi amorf uglerod strukturasi va
mubhit prekursorlari desorbsiyasi kabi jarayonlar hozircha mavjud kuch potensiallari asosida yetarlicha aniq
modellashtirilmagan [11]. Xususan, ba’zi kuch maydonlari asosida olib borilgan hisoblashlarda CO va N
gazlari noto‘g‘ri shaklda, ya’ni asl sharoitdagidan farqli holatda paydo bo‘lib, bu natijada hosil bo‘lgan
uglerodli strukturalarning ishonchliligini kamaytirgan [5,12]. Bu esa LIG strukturasining shakllanishini
nazorat qilish va yuqori sifatli grafen olish haqida bilimlarga ega bo‘lish imkoniyatlarimizni sezilarli
chegaralab, LIG ning hosil bo‘lish mexanizmlarini chuqurroq tushunishimizga to‘sqinlik qolmoqda.

Buni inobatga olgan holda ushbu tadqiqotda C/H/O/N parametrlar to‘plami asosida kengaytirilgan
ReaxFF kuch maydonlari yordamida KPI asosidagi LIG hosil bo‘lishi mexanizmlari reaktiv molekulyar
dinamika (MD) asosida molekulyar darajada modellashtirish orgalo o‘rganildi.

Modellashtirish usuli va tafsilotlari. Ushbu tadqiqotda KPI asosida LIG ning hosil bo‘lish
mexanizmlari reaktiv MD [13] usuliga asoslangan LAMMPS dasturiy paketi [14] yordamida modellashtirildi.
Modellashtirish jarayonida tizimdagi uglerod (C), vodorod (H), kislorod (O) va azot (N) atomlari o‘rtasidagi
o‘zaro ta’sirlarni ifodalash uchun Kovalik va hamkasblari tomonidan ishlab chiqilgan ReaxFF potensialining
C/H/OIN parametrlar to‘plami qo‘llanildi [15].

Model tizimda umumiy hisobda 90 ta Kapton (C2.H100sN>) molekulalari (1a-rasm) orqali x =37 A,
y =38 A, z=60 A o‘lchamdagi fazoda yaxlit polimer struktura yaratildi. X va y yo‘nalishlarda davriy chegara
shartlari joriy etilganligi sababli, struktura bu yo‘nalishlarda cheksiz takrorlanuvchi shaklga ega bo‘ladi. Bu
esa real polimer muhitini modellashtirish imkonini beradi. Natijada, hosil bo‘lgan model (1b-rasm)
strukturaning zichligi 1.18 g/cm® ni tashkil etdi, bu esa eksperimental KPI zichligiga (1.42 g/cm?) yaqin
giymatdir [16].

Hisoblashlarda vaqt gadami sifatida 0,25 femtosekund (fs) tanlab olindi. Dastlab, tizimning
termodinamik energiyasi keskin tushish va birlashgan gradientlar wusullari asosidagi energiyani
minimallashtirish algoritmlari yordamida kamaytirildi. Keyinchalik, NPT ansambli va termostat yordamida
tizim 300 K haroratgacha 1 K/ps tezlik bilan qizdirildi. So‘nggi bosqichda esa Nose—Hoover [17]
termostatidan foydalanilib, tizim NVT ansamblida 50 K/ps tezlik bilan 6000 K haroratgacha gizdirildi.
Shundan so‘ng, qizigan tizim 2 ns davomida 4 K/ps tezlik bilan sovitildi.

Natijalarning takrorlanuvchanligini va ishonchliligini ta’minlash magsadida barcha hisoblashlar har
bir holat uchun besh martadan bajarildi.
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1-rasm. a) Kapton poliimid molekulasi b) Kapton poliimid polimer strukturasi

Natijalar va ularning muhokamasi. Tizim dastlab xona haroratidan(300 K) boshlab 6000 K gacha
gizdirildi. Harorat oshishi bilan, struktura komponentlarining termal energiyasi ortib, kimyoviy bog‘lar izchil
ravishda uzilishi natijasida tizimdan turli gaz molekulalari navbatma-navbat ajralib chigdi (2a-rasm). Umuman
olganda, gizdirish natijasida tizimdan, asosan, olti xil gaz molekulalari desorbsiyalandi: vodorod (H.), is gazi
(CO), atsetilen (C2H.), suv bug‘i (H20), azot (N2) va karbonat angidrid (CO,) (2a-rasm). Desorbsiyalangan
gazlar miqdorining tahlili shuni ko‘rsatadiki, eng ko‘p uchraydigan molekulalar — is gazi (CO) 41,27%,
vodorod (H2) 33,11% va atsetilen (C2Hz) 17,39% molekuladan iborat bo‘lgan. Aksincha, kamroq migdorda
desorbsiyalangan gazlar gatoriga azot (N2) 5,37%, suv bug‘i (H20) 2,29% va karbonat angidrid (CO) 0,6%
kiradi (2b-rasm). Gazlarning desorbsiyalanish miqdoridagi farqlar ularning boshlang‘ich struktura tarkibidagi
atomlar nisbati va reaktivligiga bog‘liq.

Ushbu natijalar yuqori haroratda LIG hosil bo‘lish jarayonida tizimdan kichik molekulalarning,
aynigsa CO va H; kabi gaz fazasidagi moddalarning faol desorbsiyalanishini yaqqol tasdiglaydi.Qizdirish
jarayonining dastlabki bosgichlarida, ~500 K atrofida, birinchi navbatda H, va CO molekulalarining ajralib
chigishi kuzatildi. Bu hodisa KPI tarkibida ushbu elementlarning C - ~56, H - ~26 va O - ~13% yugori
kontsentratsiyasi mavjudligi bilan izohlanadi.
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2-rasm. Tizim harororati 6000 K ga gizdirish jarayonida a) desorbsiyalangan molekulalar
miqdori (%) b)molekulalarning turli haroratlarda desorbsialanishining o‘zgarish dinamikasi

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 121



CHEMISTRY

Aynigsa, CO molekulalarining katta miqdorda hosil bo‘lishi KPI strukturasida C va O atomlarining
yuqori konsentratsiyasi mos ravishda 56,96 va 13,25 nm™ bilan bevosita bog‘liq. Shuningdek, KPI ning termal
parchalanishi davomida CO molekulalarining parchalanish energiyasi nisbatan yuqori bo‘lgani (~11.2
eV) [18] sababli, ular tizimda saqlanmasdan to‘g‘ridan-to‘g‘ri desorbsiyalanadi. Bu holat eksperimental
tadqiqotlar orqali ham tasdiglangan bo‘lib, qizdirish davomida aynan CO molekulalarining eng yuqori
darajada desorbsiyalanishi gayd etilgan [19]. Qizdrish jarayonida H, va CO molekulalarining intensiv hosil
bo‘lishi LIG strukturasining ko‘pikli (foam-like) shaklga ega bo‘lishida hal qiluvchi omil bo‘lganligi
aniglangan [20].

Bu jarayonni kinetik jihatdan tahlil gilganda, CO, va CO molekulalarining parchalanish energiyasi
orasidagi farq muhim rol o‘ynaydi. CO, — CO + O reaksiyasi uchun zarur energiya to‘sig‘i ~5,5 eV [21] ni
tashkil etib, bu reaksiya ~1600 K dan yuqori haroratlarda nisbatan tezroq amalga oshadi. CO — C + O
reaksiyasi uchun zarur bo‘lgan energiya to‘sig‘i esa ikki baravar yuqoriroq qiymat 11,15 eV [22] ni tashkil
etib, yuqori haroratli sharoitlarda ham CO ning parchalanishi nisbatan sekinroq kechadi. Natijada, jarayon
davomida tizimda CO molekulalarining miqdori sezilarli darajada saglanib goladi.

C;H. molekulalarining faol hosil bo‘lishi grafenning sp?-gibridlangan halgalarini shakllantirishda
oraliq bosqich sifatida ishtirok etib, LIG morfologiyasining shakllanishida muhim rol o‘ynaydigan
hodisalardan biridir [23]. Shuningdek, ~3000 K da Kapton polimerlarining termal parchalanishi natijasida
murakkab tuzilishga ega uglevodorodlar (CH2N, C:HN, C2H2N, CsH3N2, C2HN, CsH30N, CsHsN, CsHz N; va
C11HeN2 molekulalari) ham oraliq strukturalar sifatida kuzatildi. Ushbu molekulalar KPIga o‘xshash
Polibenzimidazol polimerida ham kuzatilgan [23].

Tizimda KPI strukturasini qizdirish va hosil bo‘lgan plazma mubhitini sovutish jarayonlari davomida
C halqalarining hosil bo‘lish evolyutsiyasi hamda ularning strukturaviy o‘zgarish dinamikasi ham tahlil gilindi.
Qizdirishning dastlabki bosgichda tizim harorati ~2400 K ga yetgach, strukturada mahalliy buzilishlar kuzatila
boshlashi natijasida geksagon C halgalaridan tashqari pentagon hamda geptagon halqalarning hosil bo‘lishi
ham kuzatiladi. Bu hodisa, tizimda vodorod va kislorod atomlarining desorbsiyalanishi hamda C-C
bog‘larining uzilishi uchun zarur bo‘lgan energiya (~3,5 — 4,9¢V) darajasiga yetilganligi bilan bog‘lig. 2500
K dan yugori haroratda tizimda C halgalari sonining kamayishi va 2900 K da butunlay parchalanishi — bu
grafen strukturalarining termal barqarorlik chegarasidan oshib ketganini, ya’ni grafen morfologiyasining
termal degradatsiyasi sodir bo‘layotganini bildiradi.

Simulyatsiyaning ikkinchi bosqichida, hosil bo‘lgan 6000 K haroratdagi plazma mubhiti sekin
sovitilganida (4 K/ps), ~3600 K dan boshlab C halgalari yana gayta shakllana boshlaydi. Sovutish bosqgichida
gizdirishdan fargli ravishda, tizimdagi kislorod, vodorod va azot atomlari o‘zaro birikib barqaror gaz
molekulalari shaklida desorbsiyalanadi. Ushbu gazlarning ajrab chigishi tizimda uglerod atomlarining nisbiy
konsentratsiyasini sezilarli darajada oshiradi. Natijada tizimda golgan C atomlari bir-biri o‘zaro kimyoviy
bog‘lar hosil qilib, dastlab uglerod zanjirlari va halqali strukturalarni hosil giladi.

~3600 K haroratdan boshlab tizimda LIG nukleatsiyasining dastlabki bosgichlari boshlanadi.
Xususan, ushbu haroratdan boshlab uglerod halgalari, xususan geksagonlarning konsentratsiyasi keskin
ortgani kuzatildi. Sovutish jarayonining davomida (~2000 K dan boshlab xona haroratigacha) ushbu
halgalarning miqdori deyarli o‘zgarmagan holatda saqlanib qolib, geksagon, pentagon va geptagon halqalar
konsentratsiyalari mor ravishda ~ 2,4x10%m=3, ~ 1x10%m= va ~ 0,8x10%m= tashkil etdi. Halgalarning
shakllanishi, asosan, tizimdagi uglerod atomlari zichligining (konsentratsiyasining) ortishi hamda harorat
pasayib borishi bilan birgalikda tizimning umumiy energiyasining kamayishi bilan bog‘liq ekanligi aniglandi.

Natijalar shuni ko’rsatdiki, sovutish jarayonida atomlarning harakatchanligi sezilarli darajada
kamayib, atomlar termodinamik jihatdan qulay konfiguratsiyalarda joylashishga intiladi. Buning natijasida,
ilgari hosil bo‘lgan uglerod zanjirlari o‘zaro birikib halgalarga, halgalar esa bir-biri bilan ulanib, grafenga
o‘xshash halqali strukturalarni shakllantiradi. Aynigsa, geksagon halqalarning ustunligi strukturaning grafenga
o‘xshash tartibli fazaga yaqinlashayotganini bildiradi.

Grafen strukturasi morfologik baholashda nafagat geksagon halgalarning mavjudligi, balki pentagon
va geptagon kabi boshqa halqalarining ham aniqlanishi muhim ahamiyatga ega bo‘lib, ular strukturadagi
topologik nugsonlarni ifodalaydi. Bu holat, aynigsa, plazma yoki yuqori haroratli kimyoviy parchalash
sharoitida uglerod asosli materiallar sintezi jarayonida qanday struktura hosil bo‘lishi va uning sifati haqida
muhim ma’lumot beradi. Shuningdek, bu natijalar yuqori haroratda degradatsiyaga uchragan strukturalarning
sovutish orqali yana tartibli holatga qayta tiklanish imkonini ham ko‘rsatadi.

Strukturaning shakllanish darajasi va tartibliligini baholash esa radial tagsimot funksiyasi (RTF)
orgali amalga oshirildi (3-rasm). Bu usul yordamida atomlararo masofalarning tagsimoti aniglanadi va
piklarning aniq chigishi hamda takrorlanuvchanligi asosida strukturaning tartiblilik darajasi baholanadi.
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Shakllangan LIG strukturasining RTF (radial tagsimot funksiyasi) tahlili natijasida uchta asosiy
cho‘qqi (atomlararo masofa) aniglangan bo‘lib, birinchi maksimum cho‘qgi ~1,4 A atrofida kuzatildi. Ushbu
cho‘qqining 1,2-1,6 A oralig‘ida tarqalganligi, tizimda sp?-sp?> C—C bog‘lari ustunlik gilayotganini bildiradi.
Aynan ~1,4 A qiymati grafen strukturasidagi eng yaqin uglerod atomlari orasidagi tipik kovalent bog*
uzunligiga mos keladi va u ilgari eksperimental hamda modellashtrish tadgigotlari natijalari bilan
muvofiqdir [24,25].

Ikkinchi cho‘qgi 2,3-2,8 A diapazonida aniqlanib, bu masofa uglerod halqasidagi peri-joylashuvdagi
yaqin (ya'ni to‘g‘ridan-to‘g‘ri bog‘lanmagan, ammo halqa ichida yaqin joylashgan) atomlar o‘rtasidagi
masofani ifodalaydi. Ushbu masofa LIG tarkibida sp?-gibridlangan C halqalari mavjudligini ko‘rsatadi.
Umuman olganda, RTF tahlili LIG strukturasida sp? - sp? C-C kovalent bog‘lanishlari, lokal uglerod halqalari
hamda qatlamli grafitga o‘xshash fazalarning mavjudligini aniqlab, ushbu materialning grafen yoki grafitga
xos tartibli holatga yaginlashayotganidan dalolat beradi.
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3-rasm. Strukturani radial tagsimot funksiyasi

Shuningdek, kuzatilgan RTF natijalaridagi farqlar turli polimerlardan hosil bo‘lgan LIG
strukturalarining ichki tartib darajasi va grafen qatlamlarining rivojlanish darajasiga bog‘liq ekanligini
ko‘rsatadi.

Xulosa. Ushbu tadgigotda reaktiv molekulyar dinamika (MD) usuli orgali Kapton poliimidning
(KPI) lazer-induktsiyalangan grafenga (LIG) aylanishining atomistik mexanizmlari muvaffagiyatli
modellashtirildi. Natijalar shuni ko'rsatdiki, gizdirish bosgichida polimerning termal parchalanishi CO, H. va
CoH, kabi gazlarning intensiv desorbsiyasiga olib keladi. Bu jarayon materialda g‘ovakli uglerod
strukturasining shakllanishida hal giluvchi omil hisoblanadi. Keyingi sovutish jarayonida esa tizimda golgan
uglerod atomlari o‘z-o‘zidan sp?-gibridlangan halgalarga yig‘ilib, LIG uchun xos bo‘lgan geksagonal
tuzilmalar bilan bir gatorda pentagon va geptagon kabi topologik nugsonlarni ham shakllantirdi. Hosil bo‘lgan
fazaning tartibli, ko‘p qatlamli grafenga o‘xshash ekanligi radial tagsimot funksiyasi (RTF) tahlili bilan
tasdiglanib, grafenga xos C—-C bog‘ uzunligi (1.4 A) va gatlamlararo masofa (~3.8 A) aniglandi. Ushbu
natijalar LIG shakllanishining fundamental bosqichlarini tushunish uchun muhim ilmiy asos bo‘lib, yuqori
sifatli uglerodli materiallar sintezining texnologik parametrlarini optimallashtirishga imkon beradi.
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Annotatsiya. Ushbu maqolada sun’iy immun tizimlarda anomaliyalarni aniglashning asosiy
tamoyillari, jumladan, gen kutubxonasi, pre-detektorlar, Salbiy tanlov algoritmi, detektorlar to ‘plami va
klonal seleksiya mexanizmlari ko ‘rib chiqilgan. Shuningdek, tarmoq va xost xavfsizligi sohasida
anomaliyalarni aniglashda muhim ahamiyatga ega bo ‘Igan Lisys, HP, STIDE va CIFD kabi loyihalarning
yondashuvlari va ularning anomaliyalarni aniglashdagi o ‘rni tahlil gilingan.

Kalit sozlar: sun’iy immun tizimi, salbiy tanlov algoritmi, anomaliya, kiberxavfsizlik, detektor,
monitoring, gen kutubxonasi.

PA3PABOTKA CUCTEMbI OBHAPYKEHUSI AHOMAJIMIA HA OCHOBE HCKYCCTBEHHOM
MMMYHHOI1 CUCTEMBI

Annomauus. B oannoi cmamve paccmampugaromesi OCHOGHble NPUHYUNBL OOHAPYICEHUS AHOMATULL 8
cucmemax UCKYCCMEEHHO20 UMMYHUMEmA, 6Ko4as OubnuomeKu 2eHos, npedoemeKmopul, aleopumm
ompuyamenbHo20 omoopa, NYibl 0eMeKmopos U MEXAHUIMbL KIOHAIbHO20 ombopa. Taxsice ananusupyiomcest
n00xo00ul maxux npoekmos, kax Lisys, HP, STIDE u CIFD, komopbvle ueparom 8axcuyto poib 8 00HaApy’ceHuu
anomanuil 8 ooaacmu Oe30nACHOCMuU cemell U XOCHO8, U UX POlb 8 IMOM npoyecce.

Knwouesvie cnoea: uckyccmeennas UMMYHHAS CUCHEMd, AI2OPUMM OMPUYAMeEIbHo20 0mbopa,
anomanus, Kubepoe3onacHocmy, 0emexmop, MOHUMOPUH2, OUOIUOMEKA 2eHO8.

DESIGNING AN ANOMALIES DETECTION SYSTEM BASED ON AN ARTIFICIAL
IMMUNE SYSTEM

Abstract. This article reviews the basic principles of anomaly detection in artificial immune systems,
including gene libraries, pre-detectors, Negative Selection Algorithm, detector pools, and clonal selection
mechanisms. It also analyzes the approaches of projects such as Lisys, HP, STIDE, and CIFD, which are
important in anomaly detection in the field of network and host security, and their role in anomaly detection.

Keywords: artificial immune system, negative selection algorithm, anomaly, cybersecurity, detector,
monitoring, gene library.

Kirish. Anomaliya bu ma’lum bir tizimda, jarayonda yoki ma’lumotlarda standartdan chetga chigqan
holati yoki kutilmagan o‘zgarishdir. Ya’ni, tizimda odatiy, normal holatdan farq qiluvchi signal, harakat yoki
ma’lumot anomaliya deb garaladi. Axborot xavfsizligi sohasida anomaliya deganda tizimda yoki tarmoqda
odatda kuzatilmaydigan, shubhali faoliyat, harakat yoki o‘zgarishlar tushuniladi. Masalan, yuqori internet
trafik oqimi, foydalanuvchi loginidan noodatiy vaqtda kirish, qattiq diskda kutilmagan fayl o‘zgarishlari yoki
ko‘pdan foydalanilmagan faylga murojaat, operatsion tizimda ruxsatsiz protsesslar yoki portlarning ochilishi,
0‘z-0‘zidan IP-manzillardan tizimga murojaatlar anomaliya deb ataladi. Anomaliyalar orgali viruslar, zararli
dasturlar, xaker hujumlari kabi xavf-xatarlarni avvaldan aniglash mumkin. Anomaliya aniglansa, u hagida
zudlik bilan ogohlantirish orgali hujum targalishining oldi olinadi. Agar tizimda anomaliyalar doimiy uchrasa,
bu ichki nosozlik yoki muammolar belgisi bo‘lishi mumkin [1].

Zamonaviy axborot texnologiyalari jadal rivojlanayotgan bir paytda, kiberxavfsizlik masalalari ham
shunchalik muhim ahamiyat kasb etmoqgda. Har kuni yangi turdagi zararli dasturlar, tarmoq hujumlari va
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ma’lumotlar o‘g‘rilashga urinishlar aniglanmoqda. Bu xavflardan samarali himoya qilish uchun an’anaviy
anomaliyalarni aniqlash usullari yetarli emasligi ayon bo‘lmoqda. Shu nuqtai nazardan, biologik immunitet
tizimining tamoyillariga asoslangan sun’iy immun tizimidan anomal faoliyatlarni aniglashda innovatsion va
moslashuvchan yondashuv sifatida foydalanish magsadga muvofiqdir [2]. Sun’iy immun tizimi organizmdagi
"begona elementlari"ni aniqlash mexanizmiga o‘xshash ravishda, tarmoq yoki tizimdagi shubhali faoliyatlarni
"o‘ziniki" va "begona" deb aniqlash imkonini beradi. Shuningdek, sun’iy immun tizimida o‘rganish,
adaptatsiya va 0‘z-o‘zini qayta tuzish kiberhimoya sohasida muhim xususiyatlardan biridir. Sun’iy immun
tizimlarining asosiy ustunligi - o‘qitish jarayonidan yangi, noma’lum tahdidlarga javob gaytarish qobiliyati
hisoblanadi. Biologik immunitet kabi sun’ily immun tizimi ham “o‘ziniki” va “begonani” farqlashga
asoslangan. Salbiy tanlov algoritmi normal faoliyatni “o‘ziniki” deb qabul qilsa, “begona” faoliyatlarni
aniglash va bloklash uchun maxsus detektorlar yaratiladi [4].

Materiallar va usullar. Anomaliyalarni aniqlashga mo‘ljallangan sun’iy immun tizimi modeli
guyidagilarga asoslanishi kerak [5]:

- Gen kutubxonasi,

- Pre-detektorlar;

- Salbiy tanlov;

- Detektorlar to“plami;

- Klonal seleksiya.

Gen kutubxonasi sun’iy immun tizimi modellarida antigen yoki antidenelarni yaratish va mutatsiyalash
uchun asos bo‘ladigan algoritmik shablonlar to‘plamidir. U tabiiy immun tizimdagi genetikka o‘xshash tarzda,
turli xil "immun elementlar'ni tahlil gilishga xizmat giladi. Sun’iy immun tizimida gen kutubxonasi tizimning
moslashuvchan va intellektual gismi hisoblanadi, u detektorlarning turli holatlarga tez moslashuvini
ta’minlaydi. Axborot xavfsizligida, xususan anomaliyalarni aniqlashda, bu usul inson organizmidagi
immunitetga o‘xshash ravishda murakkab va yangi tahdidlarga javob qgaytarish qobiliyatini hisoblanadi.

Pre-detektorlar bu sun’iy immun tizimida ishlatiladigan boshlang‘ich, dastlabki shakldagi detektor
elementlaridir, ya’ni ular hali to‘liq funksional "antidene" sifatida ishlatishga tayyor emas, ammo muayyan
ma’lumotlarga moslashtirish va o‘rganish uchun tayyor holda bo‘ladi (1-jadval).

1-jadval.
Pre-detektorlarning faoliyat jarayoni
Bosgich Jarayon
1. Generatsiya Gen kutubxonasidagi ma’lumotlar asosida turli pre-detektorlar yaratiladi
2. Solishtirish Ularning har biri ma’lumotlar bilan solishtiriladi
3. Tanlab olish Kerakli va samarali pre-detektorlar tanlab olinadi
4. Mutatsiya Kerak bo‘lsa, ular mutatsiyaga uchratilgan holda gayta ishlanadi
5. Faollashtirish | Eng moslari "faol detektor"ga aylantiriladi va anomaliyani aniglashda
foydalaniladi

Demak, pre-detektorlar anomaliyalarni aniglash uchun ishlatiladigan boshlang‘ich detektorlar bo‘lib,
ular keyinchalik filtratsiya, mutatsiya va moslashuv jarayonlari orgali hagigiy anomaliya detektorlariga
aylantiriladi. Ushbu mexanizm tizimning o‘zgaruvchan muhitga moslashuvchanligini va avtomatik tahlil
imkoniyatlarini ta’minlaydi.

Salbiy tanlov algoritmi (Negative Selection Algorithm - NSA) - bu sun’iy immun tizimida
foydalaniladigan asosiy algoritmlardan biri bo‘lib, "o‘ziniki" va "begona" ma’lumotlarni farglash uchun
ishlatiladi. Algoritm inson immun tizimining T-hujayralarni tanlab olish mexanizmiga asoslanadi. Biologik
immunitetda, T-hujayralar tanasiga tegishli (self) hujayralarni tanimasa, ular yo‘q qilinadi. Xuddi shu prinsip
sun’ly immun tizimida ham amalga oshiriladi.

Ushbu algoritmda jarayon quyidagicha amalga oshiriladi: avvalo, tizimdagi normal ma’lumotlar
to‘planadi va tahlil gilinadi hamda "o‘ziniki" deb qabul qgilinadi. Navbatda ko‘plab tasodifiy detektorlar
(antidene)lar yaratiladi va ular “o‘ziniki” bilan solishtiriladi. Agar detektor “o‘ziniki” ma’lumotiga juda yaqin
kelsa, u yo‘q qilinadi, aks holda detektorlar saglanadi. Saqlangan detektorlar yordamida yangi kiruvchi
ma’lumot tahlil qilinadi. Agar u “o°ziniki” ma’lumotga mos kelmasa, demak u anomal deb gabul qgilinadi.

Sun’ily immun tizimlarida anomaliyalarni aniglash uchun Detektorlar to‘plami markaziy rol o‘ynaydi.
Detektorlar immun tizimidagi T-hujayralar yoki V-hujayralarga o‘xshash funksiyani bajaradi, ya’ni "o‘ziniki"
va "begona"ni ajratishga harakat giladi. Tizimga yangi ma’lumotlar kirib kelganda, Detektorlar to‘plamidagi
detektorlar yangi kiruvchi ma’lumotlarni doimiy ravishda tekshirib boradi. Salbiy tanlov algoritmidagi
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jarayondan keyin "o‘ziniki" bilan moslashmagan, aksincha "begona" ma’lumotlarni aniglashga qodir bo‘lgan
detektorlargina Detektorlar to‘plamida qoladi.

Klonal seleksiya biologik immun tizimining asosiy tamoyillaridan biri bo‘lib, tanada mavjud bo‘lgan
himoya hujayralari - V-hujayralar yoki T-hujayra antitanachalardan fagatgina anomaliya bilan eng yaxshi
moslashadiganlari tanlanadi va ularning soni ko‘paytiriladi, ya’ni klonlashtiriladi. Shu orqali anomaliyaga
garshi kurashish qobiliyati kuchaytiriladi. Bu moslashish darajasi fitnes yoki affinity deb ataladi.
Klonlashtirilgan detektorlar mutatsiyaga uchratiladi, ya’ni detektorlarning xususiyatlariga kichik, tasodifiy
o‘zgarishlar kiritiladi. Bundan magqsadi esa detektorlarning xilma-Xxilligini oshirish va anomaliyani yanada
yaxshiroq taniy oladigan variantlarni ishlab chigish hisoblanadi. Biologik immun tizimida bu jarayon
antitanachalarning antigenga yanada kuchliroq bog‘lanishiga olib keladi. Eng yaxshi moslashgan (fitnesi eng
yugori) mutant klonlar keyingi avlodga o‘tadi, qolganlari esa yo‘q gilinadi. Bu jarayon affinity maturation deb
ataladi.

Muhokama va natijalar. Yuqoridagi model asosida turli amaliy loyihalarda anomaliyalarni aniglashda
foydalanilgan. Lisys, HP, STIDE va CIFD tizimlari shu kabi loyihalarga misol bo‘ladi [6].

Lisys (Lymphatic System) - limfatik tizim asosida yaratilgan bo‘lib, tarmoqqga sugqilib kirishlarni
aniqlash tizimidir (NIDS). U tarmoqning normal holatini "o°ziniki" deb gabul qiladi, tarmoq trafigini kuzatib,
detektorlar yaratadi. Salbiy tanlov algoritmi orgali fagat “"begona™ namunalarni aniglashga moslashgan
detektorlargina saglanib goladi. Tizim yangi trafikni ushbu detektorlar bilan solishtirib, normal profildan har
ganday chetga chigishni anomaliya sifatida aniglaydi [7].

HP (Host-based Protection/Policing) - himoya va nazorat yondashuvi asosida anomaliyalarni
aniqlashga muo‘ljallangan. Bunda foydalanuvchi yoki jarayonning normal profili yaratiladi. Ular fayl tizimiga
kirish, jarayonlarning borio‘i yoki tarmoq faoliyatidagi harakatlarni kuzatadi. Agar kuzatilgan ma’lumotlar
normal profildan sezilarli darajada farg gilsa, bu anomaliya sifatida belgilanadi. Bu turdagi tizimlar ruxsatsiz
kirish, zararli dasturlar yoki imtiyozlarni oshirishga urinishlarni aniglashda foydalidir [8].

STIDE (State Transition-based Intrusion Detection) tizimda sodir bo‘ladigan hodisalarning ketma-
ketligini tahlil giladi. STIDE tizimning normal faoliyati davomida dasturlarning ishlash ketma-ketligi, fayl
operatsiyalari o‘rganiladi va ularni holatlar grafi yoki ketma-ketligi modellashtiradi. Kuzatilayotgan hodisalar
normal holat o‘tishlariga mos kelmasa, u anomaliya sifatida qabul qilinadi. STIDE oldindan ma’lum
bo‘lmagan, yangi turdagi hujumlarni aniqlashda samarali hisoblanadi [9].

CIFD (Clustering-based Intrusion and Fraud Detection) Klasterlashga asoslangan kirib kelish va
firibgarlikni aniqlash tizimi hisoblanadi. U katta hajmdagi ma’lumotlar ichidagi o‘xshash namunalarni
guruhlash uchun mashinali o‘qitish (Machine Learning)ning klasterlash usullaridan foydalanadi. CIFD
ma’lumotlarni xususiyatlariga ko‘ra klasterlarga ajratadi. Normal harakatlar odatda zich va katta klasterlarni
tashkil etadi. Klasterlardan uzoqda joylashgan, hech qaysi klasterga aniq tegishli bo‘lmagan ma’lumot
nugtalari anomaliya sifatida aniglanadi [10].

2-jadval.
Lisys, HP, STIDE va CIFD tizimlarining solishtirma tahlili
Loyiha nomi Asosiy Afzalliklari (kuchli Kamchiliklari (zaif
yondashuv tomonlari) tomonlari)
Lisys Salbiy tanlov - Zero-day attacks aniglashga | - Xatolik darajasi (False
algoritmiga godir; Positives);
asoslangan - Dinamik moslashuvchanlik. | - O‘rgatish vaqti;
- Resurslarga yuqori talab.
HP (Host-based Xostda - Mayda tafsilotlarga e’tibor; | - Avvaldan profillash imkonsiz;
Protection/Policing) | profillashga - Ichki tahdidlarni aniglash; - O‘ta yuqori ma’muriy
asoslangan - Aniglik. yuklama;
himoya tizimi - Keng gamrovli emas.
STIDE (State Holat o‘tishlarini | - Zero-day attacks aniglashga | - Holatlarning murakkabligi;
Transition-based tahlil gilishga qgodir; - Hisoblash yuklamasi;
Intrusion asoslangan - Logik hujumlarni aniglash; - Boshlang*‘ich o‘rgatish.
Detection) - Ma’noga ega anomaliyalar.
CIFD (Clustering- | Klasterlashga - Nazoratsiz o‘rganish: - Optimal Kklaster soni;
based Intrusion and | asoslangan - Yashirin namunalarni - Klasterlash algoritmi;
Fraud Detection) oppish. - Tafsir qgilish giyinchiligi.
- Keng qo‘llanish sohasi
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Xulosa. Sun’iy immun tizimlari anomaliyalarni aniqlash sohasida juda istigbolli yondashuvlarni taklif
etadi. Detektorlar to‘plami va Klonal seleksiya kabi biologik ilhomlangan mexanizmlar tizimlarga noma’lum
tahdidlarni aniglash, moslashuvchanlik va o°zini-o‘zi takomillashtirish imkoniyatini beradi. Lisys, HP, STIDE
va CIFD kabi loyihalar bu nazariy yondashuvlarning amaliy qo‘llanilishiga yorqin misol bo‘lib, har biri
anomaliyalarni aniqlash uchun o‘ziga xos afzalliklarga ega. Kelgusida SITlarning boshqa mashinaviy
o‘rganish va sun’iy intellekt usullari bilan integratsiyasi anomaliyalarni aniqlash tizimlarining samaradorligini
yanada oshirishi kutilmoqda. Detektorlar soni va xotira optimallashtirilsa, noto‘g‘ri signallar kamayadi.
Aniqlik 95% gacha yetib boradi.
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UO’K 519.61

IKKI KOMPONENTALI MUHITLARDA DIVERGENT KROSS-DIFFUZIYA
MASALALARINI SONLI MODELLASHTIRISH

Nizomiddinova Guli Sadriddin gizi,
Qarshi davlat universiteti, Matematika va kompyuter ilmlari fakulteti,
Amaliy matematika (sohalar bo ‘yicha) yo ‘nalishi magistranti

Annotatsiya. Ushbu magolada ikki komponentali muhitlarda kuzatiladigan divergent shakldagi kross-
diffuziya jarayonlari matematik modellashtirish asosida tahlil gilingan. Bunday tizimlar komponentlar
orasidagi o ‘zaro bog ‘liqlikni nolinear differensial tenglamalar orgali ifodalaydi. Modellashtirish jarayonida
sonli usullar, jumladan, markaziy farglar va chegaralangan hajmlar metodikasi asosida yechimlar ishlab
chigilgan. Sxemalarning barqarorligi, yaginlashuv darajasi va fizik qonunlarga mosligi sinovdan o ‘tkazilgan.
Kompyuterda o ‘tkazilgan simulyatsiyalar orqali komponentlarning harakati, konsentratsiyaning fazoviy-
tagsimlanishi hamda diffuzion ogimlar evolyutsiyasi modellashtirilgan. Tadgiqot davomida to ‘lqinli
strukturaviy nagshlar va chegaraviy shartlarga sezuvchanlik kabi xususiyatlar aniglangan. Olingan natijalar
real muhitdagi diffuziya jarayonlarini, xususan, ekologik, biologik va kimyoviy tizimlarni o ‘rganishda qo ‘llash
imkonini beradi.

Kalit so‘zlar: divergent diffuziya, kross-diffuziya, sonli modellashtirish, ikki komponentali muhit,
differensial tenglamalar, finite volume usuli, markaziy farglar metodi, bargarorlik tahlili, simulyatsiya
natijalari, fizikaviy modellar.

YUCJEHHOE MOJEJUPOBAHME 3AJIAY JIMBEPTEHTHOM KPOCC-IU®®Y3UHU B
ABYXKOMIIOHEHTHBIX CPEJAX

Annomauyua. B oaunoii cmamve Ha OCHO8e MAMeMAMU4ecK020 MOOEIUPOBAHU AHATUIUPYIOMCSL
ougepeenmuule Kpocc-ouggysuonuvie npoyeccuvl, Habaiooaemvie 6 O08YXKOMNOHEHMHbIX cpedax. Taxue
cucmembl  ONUCHIBAIOM  B3AUMOCEA3b  KOMNOHEHNO8 NOCPEOCMEOM HENUHEUHbIX Ou@hepeHyuanbHbIx
ypaenenuii. B npoyecce mooenuposanus Ovinu paspabomarsvl peuleHuss Ha OCHOBE YUCTIEHHBIX Memooos,
BKNIOYAS MEMOO YEeHMPANbHbIX PA3HOCMEU U MemoO KOHeUHbIX 00bemo8. buliu nposepensl ycmouuusocms
cXeM, CmeneHb CXOOUMOCMU U COOMEemcmeue QU3UYecKUM 3aKOHAM. JlgudiceHue KOMNOHEHMOS,
NPOCMPAHCMEEHHOe Pacnpedeienue KOHYeHMpayuu u 3601104 OUDPY3UOHHBIX NOMOKOE MOOETUPOBATUC
€ NOMOWbIO KOMNBIOMEPHO20 MOOeuposanus. B xode ucciedosanus 6uliu 8uis6nenbl makue 0CoOOeHHOCU,
KAK 80IHO0OpA3HbIE CMPYKMYPHbIE CIPYKMYPbL U 4Y8CMEUMENbHOCIb K 2PAHUYHbIM Yca08uiM. Tlonyuennvie
pe3yibmamul NO360AAI0M  U3YYaAMb OUDPY3UOHHbIE NPOYECCbl 6 PEeanbHblX Cpedax, 6 YACHMHOCMU, 6
IKONOUHECKUX, OUONOSUHECKUX U XUMUHLECKUX CUCTEMAX.

Kntouesvle cnoea: Jusepeenmuas oupgyszus, kpocc-oupgysus, uucieHnoe MOOeIuposaHue,
0BYXKOMNOHEHmMHAs cpeod, oOugghepenyuanvrvle ypagHeHus, Memood KOHEUHbIX 00bemMo8, Memoo
YEeHMPANbHBIX PA3HOCMEU, AHAU3 YCIMOUYUBOCT, Pe3YIbMamybl MOOEIUPOBAHUS, husuyeckue Mooenu.

NUMERICAL MODELING OF DIVERGENT CROSS-DIFFUSION PROBLEMS IN TWO-
COMPONENT MEDIA

Abstract. In this article, divergent cross-diffusion processes observed in two-component media are
analyzed based on mathematical modeling. Such systems represent the interrelationship between components
through nonlinear differential equations. During the modeling process, solutions were developed based on
numerical methods, including the central difference and finite volume methods. The stability of the schemes,
the degree of convergence, and compliance with physical laws were tested. The motion of components, the
spatial distribution of concentration, and the evolution of diffusion flows were modeled through computer
simulations. During the study, features such as wave-like structural patterns and sensitivity to boundary
conditions were identified. The results obtained allow for the study of diffusion processes in real environments,
in particular, ecological, biological, and chemical systems.

Keywords: Divergent diffusion, cross-diffusion, numerical modeling, two-component medium,
differential equations, finite volume method, central difference method, stability analysis, simulation results,
physical models.
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Kirish. Zamonaviy ilm-fan va texnologiyalarda diffuziya jarayonlarining modellashtirilishi muhim
ahamiyat kasb etmoqda, aynigsa, ikki yoki undan ortig komponentali muhitlarda. Kimyo, biologiya, ekologiya,
neft-gaz sanoatida ko‘p komponentali tizimlarda modda almashinuvi — kross-diffuziya — jarayonlari ko‘plab
murakkab holatlarni keltirib chigaradi. Aynigsa, divergent shakldagi kross-diffuziya modeli an’anaviy
diffuziya tenglamalaridan farq giladi, chunki bu holatda har bir komponentning diffuziyasi fagat o‘zining
gradientiga emas, balki boshqa komponentlarning gradientiga ham bog*‘liq bo‘ladi.

Bundan tashqgari, mamlakatimizda ilm-fan rivojiga alohida e’tibor qaratilmoqda. Aynigsa, fundamental
fanlarning — matematika, fizika, kimyo, biologiya kabi sohalarning chuqur o‘rganilishi va ularning real
hayotdagi amaliy masalalarni yechishga xizmat giladigan yo‘nalishlari dolzarb ahamiyat kasb etmoqda.
Xususan, biofizik, kimyoviy, biologik va seysmologik jarayonlarning chuqur mohiyatini tushunish va ularni
matematik modellashtirish orgali tahlil etish, hamda ushbu jarayonlarga oid nochizigli matematik
modellarning sonli va analitik yechimlarini ishlab chiqish ustuvor ilmiy yo‘nalishlardan biri sifatida ko‘zga
tashlanmoqda [1; 759-792-b].

Shuningdek, to‘lginlar tarqalishi, suyuqliklarning filtratsiyasi, biologik populyatsiyalarning o‘zgarishi
va issiglik o‘tkazuvchanlik kabi murakkab fizik-biologik hodisalarni matematik vositalar orqali
modellashtirish hamda bunday modellarga asoslangan yechimlar ustida sonli va analitik tadgiqgotlar olib borish
keng ko‘lamda amalga oshirilmoqgda. Bu borada erishilgan ilmiy natijalar nafaqat nazariy jihatdan ahamiyatli,
balki amaliyotda qo‘llanilishi orqali ham dolzarbligini namoyon etmoqda.

Ayni vaqtda Respublikamizda “Matematik fizika, amaliy matematika va matematik modellashtirish”
kabi fan yo‘nalishlari bo‘yicha xalqaro ilmiy mezonlarga mos tadgiqotlar olib borilmogda. Ushbu
tadgigotlarning asosiy vazifasi — nazariy modellarni yaratish va ularni amaliy muhitda qo‘llash imkoniyatlarini
kengaytirish, shuningdek, yuqgori aniglikdagi sonli algoritmlar yordamida real jarayonlarni modellashtirishga
yo‘naltirilgan ilmiy faoliyatni shakllantirishdan iborat. Shuni alohida ta’kidlash lozimki, yuqoridagi
yo‘nalishlar bo‘yicha olib borilayotgan ishlar nafaqat Respublika miqyosida, balki xalqaro ilmiy hamjamiyatda
ham katta qiziqish uyg‘otmoqda. Bu esa O‘zbekiston ilm-fan sohasining global maydondagi nufuzini
oshirishga xizmat gilmoqda.

Jumladan, Prezidentimiz tomonidan 2017-yil 7-fevraldagi PQ-4947-son "O‘zbekiston Respublikasini
yanada rivojlantirish bo‘yicha Harakatlar strategiyasi to‘g‘risida"gi Qaror qabul qilingan davlat hayotining
barcha jabhalarida, xususan, fan, ta’lim, innovatsiya va axborot texnologiyalari sohasini zamon talablari
asosida takomillashtirishni nazarda tutadi. Mazkur strategik hujjat, aynigsa, ilg‘or ilmiy yondashuvlarni joriy
etish, zamonaviy texnologiyalarga asoslangan ilmiy-tadgiqot ishlarini rivojlantirishga keng yo‘l ochdi.

Shu bilan birga, 2017-yil 17-fevraldagi PQ-2789-son “Fanlar akademiyasi faoliyati, ilmiy-tadgiqot
ishlarini tashkil etish, boshqgarish va moliyalashtirishni yanada takomillashtirish chora-tadbirlari to‘g risida”gi
Qaror orgali Fanlar akademiyasi faoliyatini modernizatsiya qilish, ilmiy-tadgiqotlarni boshqarish va
moliyalashtirish mexanizmlarini takomillashtirish ustuvor vazifa etib belgilangan. Bu esa ilmiy izlanishlarning
sifatli va natijador bo‘lishiga turtki berdi.

Oliy ta’lim tizimining islohotlarini belgilovchi yana bir muhim hujjat — 2017-yil 20-apreldagi PQ-
2909-son “Oliy ta’lim tizimini yanada rivojlantirish chora-tadbirlari to‘g‘risida”gi Qaror bo‘lib, unda oliy
ta’limda innovatsion ta’lim texnologiyalarini joriy etish, ilm-fan va ishlab chiqgarish integratsiyasini
chuqurlashtirish borasida amaliy choralar nazarda tutilgan. Ushbu hujjatlar doirasida yuqori malakali kadrlar
tayyorlash hamda ularning ilmiy salohiyatini oshirish magsad gilingan. Shuningdek, 2018-yil 27-apreldagi
PQ-3682-son “Innovatsion g‘oyalar, texnologiyalar va loyihalarni amaliy joriy qilish tizimini yanada
takomillashtirish chora-tadbirlari to‘g‘risida”gi Qaror orgali innovatsion loyihalarni ishlab chigish va ularni
amaliyotga joriy qilish tizimi takomillashtirilgan bo‘lib, bu qaror ham tadqiqotimiz mazmuniga to‘g‘ridan-
to‘g‘ri taalluqlidir.

Matematika fanining davlat siyosatidagi o‘rni va ahamiyati 2020-yil 7-maydagi PQ-4708-son
“Matematika sohasidagi ta’lim sifatini oshirish va ilmiy-tadgiqotlarni rivojlantirish chora-tadbirlari
to‘g‘risida”gi Qarorda alohida ko‘rsatib o‘tilgan. Unda matematika sohasida ta’lim sifati va ilmiy-tadgiqotlar
samaradorligini oshirish bo‘yicha kompleks chora-tadbirlar belgilangani, biz olib borayotgan matematik
modellashtirishga doir izlanishlar uchun muhim me’yoriy asosdir.

Bundan tashqari, 2020-yil 6-oktabrdagi PQ-4851-son “Axborot texnologiyalari sohasida ta’lim tizimini
yanada takomillashtirish, ilmiy tadgigotlarni rivojlantirish va ularni 1T-industriya bilan integratsiya qilish
chora-tadbirlari to‘g‘risida”gi Qarorda axborot texnologiyalari sohasida ta’lim tizimini takomillashtirish, IT
sohasini ilmiy tadgigotlar bilan integratsiya gilish, zamonaviy ragamli innovatsiyalarni rivojlantirish asosiy
vazifalardan biri sifatida gayd etilgan.
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Yugorida tilga olingan barcha normativ-huquqiy hujjatlar va dasturlar mazkur ilmiy maqolada
ko‘tarilgan mavzuning dolzarbligini oshiribgina qolmay, uni amalga oshirishda nazariy va amaliy jihatdan
tayanch bo‘lib xizmat qiladi.

Ushbu maqolada divergent kross-diffuziya tenglamalarini ikki komponentali muhitda sonli
modellashtirish usullari ko‘rib chiqiladi. Masalaning matematik modeli, yechimni aniqlashda foydalanilgan
differensial sxemalar, ularning bargarorligi, shuningdek, kompyuterda tajriba natijalari tahlil gilinadi.

Tadgigot metodologiyasi. Tadgigot quyidagi metodologiyalar asosida olib borildi:

Matematik model: Divergent kross-diffuziya quyidagi PDE (gisqartirilgan) tizimi orqgali ifodalanadi:

ou/ot=V-(D11(u,v)Vu + D12(u,v)Vv) + f(u,v),
ov/ot=V-(D21(u,v)Vu + D22(u,v)Vv) + g(u,v)

bu yerda u(x,t) va v(x,t) — komponent konsentratsiyalari, — diffuziya koeffitsiyentlari.

Sonli usul: Masalani sonli yechishda sonli to‘r qurildi. Vaqt bo‘yicha Euler yoki Crank-Nicolson
sxemasi, fazo bo‘yicha Markaziy differensial sxemalar tanlandi.

Bargarorlik tahlili: Von Neumann usuli orgali sxemaning barqgarorligi va yaginlashuv sharti tekshirildi.

Python/Matlab dasturiy vositalarida simulyatsiya: IImiy hisoblashlar uchun kod yozilib, natijalar grafik
va jadval shaklida chigarildi [3; 1201-1227-b].

Shuni ham aytish joizki, gaz aralashmalaridagi har bir komponentning targalishi yoki diffuziyasi bir
nechta omillar, xususan binar diffuziya koeffitsiyentlari orgali belgilanadi. Ushbu koeffitsiyentlar har bir ikki
komponent orasidagi molekulyar o‘zaro ta’sirni, ya’ni ularning bir-biriga qarshilik ko‘rsatishini (drag kuchi)
aks ettiradi. O‘rta bosim ostidagi gaz aralashmalarida bu koeffitsiyentlar odatda aralashmaning tarkibidan
mustaqil bo‘ladi. Shuning uchun ular tizimdagi komponentlar o‘zaro qanday harakatlanishini aniglashda
muhim rol o‘ynaydi.

Bu boradagi mashhur tajribalardan biri 1962-yilda Duncan va Toor tomonidan o‘tkazilgan. Ular
vodorod (H:), azot (N2) va karbonat angidrid (CO2) dan iborat ideal uch komponentli gaz aralashmasida
komponentlarning tarqalishini o‘rganganlar. Ushbu tajribada gazlar yopiq sistemada joylashtirilgan bo‘lib, har
bir komponent juftlikdagi boshga gaz bilan turlicha diffuzivlikka ega ekani aniglangan. Anig ragamlar
quyidagicha:

H2-N: uchun: D12 = 83.3 mm?/s
H2-CO2 uchun: D13 = 68.0 mm?/s
N2-CO: uchun: D23 = 16.8 mm?/s

Ko‘rinib turibdiki, karbonad angidrid va azot o‘rtasidagi diffuziya eng sust kechadi, ya’ni ular orasidagi
molekulyar garshilik (friksion kuch) kuchlirog.

Tajribada azotning dastlabki konsentratsiyasi butun qurilma bo‘ylab bir xil holatda saqlanadi, ammo
vodorod va karbonat angidrid gazlari keskin konsentratsiya farglari bilan joylashtirilgan. Bu katta gradientlar
sababli, aynan H. va CO: tez harakatlanadi va kuchli diffuziya oqimlarini yuzaga keltiradi. E’tiborlisi
shundaki, karbonat angidrid o‘zining kuchli molekulyar qarshiligi sababli, deyarli harakatsiz turgan azotni o‘zi
bilan tortib ketadi. Bu hodisa “tepaga yo‘nalgan diffuziya” deb nomlanadi — ya’ni gaz konsentratsiyasi kam
bo‘lgan hududdan ko‘p bo‘lgan hududga qarab harakat giladi, bu esa klassik Fik qonuniga zid. Tepaga
yo‘nalgan diffuziya natijasida azot o‘zining konsentratsiyasi doimiy bo‘lishiga qaramasdan, CO: bilan birga
0qib boradi. Vaqt o‘tishi bilan bu oqimlar susayadi va tizim “diffuziya to‘sig‘i” deb ataluvchi holatga yetadi.
Bu holatda azotning konsentratsiya gradienti va uni tortib ketayotgan CO2 oqimi muvozanatga keladi.

Diffuziya to‘sigidan o‘tgach, yana odatiy diffuziya hukmron bo‘la boshlaydi: gazlar yuqori
konsentratsiyali joydan past konsentratsiyali tomonga garab harakat giladi. Natijada, aralashma asta-sekin
muvozanat holatiga yaginlashadi.

Mazkur tajriba shuni ko‘rsatadiki, klassik Fik qonuni barcha holatlarda to‘g‘ri natija bermaydi, aynigsa
ko‘p komponentli aralashmalarda. Chunki u har bir komponentning harakatiga ta’sir qiluvchi friksion
kuchlarni hisobga olmaydi. Shu sababli, bunday sistemalarni to‘g‘ri modellashtirish uchun komponentlar
orasidagi molekulyar o°zaro ta’sirni, ya’ni bir-birini tortishish xususiyatlarini e’tiborga olish talab etiladi.

Adabiyotlar tahlili. So‘nggi yillarda ilmiy adabiyotlarda kross-diffuziya tizimlarini matematik
modellashtirishga oid izlanishlar ancha faollashgan. Xususan, ikki yoki undan ortig komponentli muhitlardagi
modda almashinuvi va ularning o‘zaro ta’sirini ifodalovchi noan’anaviy differensial tenglamalar tizimlarini
aniglash va sonli jihatdan yechish muhim masalaga aylangan. Aynigsa, divergent tuzilishdagi diffuziya
modellarining aniqligi va barqarorligini ta’minlaydigan matematik yondashuvlar dolzarb ahamiyat kasb
etmoqda.

Masalan, Jiingel, Portisch va Zurek tomonidan taqdim etilgan ilmiy ishda ko‘p komponentali biologik
tizimlarda kuzatiladigan noan’anaviy diffuziya harakatlarini tasvirlash uchun nolokal kross-diffuziya tizimi
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taklif etilgan. Ushbu modelga asoslangan finite-volume (chegaralangan hajmlar) yondashuvi yordamida
ularning yechimi sonli jihatdan tahlil gilingan. Bu usulning afzalligi shundaki, u massani saglash, yechimni
cheklash va fizik realizm tamoyillarini buzmasdan, yaginlashuv kafolatini beradi. Bu holat magolamizda ishlab
chigilgan differensial sxemalarning asoslanishini mustahkamlaydi.

Boshqa bir qizigarli yondashuv Cancés va uning hamkorlari tomonidan ilgari surilgan bo‘lib, ular
harakatlanuvchi interfeyslar bilan bog‘langan kross-diffuziya sistemalarini ko‘rib chiqishgan. Ushbu
yondashuv, aynigsa, fazoviy chegaralari vaqt bo‘yicha o‘zgarib boruvchi muhitlarda komponentlarning o‘zaro
targalishini anig modellashtirishga imkon beradi. Bu yondashuv bizning ishimizda ko‘zda tutilgan chegaraviy
shartlar va real muhitdagi fizik chegaralarni inobatga olishda muhim ahamiyatga ega bo‘lishi mumkin.

Shuningdek, Dabaghi va Ehrlacher tomonidan taklif etilgan strukturani saglovchi kamaytirilgan model
(structure-preserving ROM) esa parametrik kross-diffuziya tizimlarida hisoblash samaradorligi va anigligini
uyg‘unlashtirishga qaratilgan. Ular taklif qilgan metodika an’anaviy to‘liqg modellar bilan solishtirganda tezroq
va resurs tejamkorroq hisoblash imkonini beradi. Bu yondashuv magolamizda ilgari surilgan differensial
tenglamalarning amaliy ilovalarda real vaqtda modellashtirilishi uchun foydali asos bo‘la oladi.

Yana bir dolzarb manba —Acta Applicandae Mathematicae jurnalidagi maqola bo‘lib, unda eko-
gidrologik muhitlarda kross-diffuziya jarayonlarining matematik asoslari va ularni numerik tahlil gilish
usullari keng yoritilgan. Ushbu tadgigot biologik va gidrologik tizimlar modellarining murakkab tuzilmalarini
ifodalash imkonini beruvchi yondashuvlarni oz ichiga olgan. Bu esa maqolamiz mavzusiga yaqin bo‘lgan
biologik populyatsiyalar, modda oqimi va ekologik tenglik bilan bog‘liq tizimlarga ham tatbiq qilish imkonini
beradi.

Umuman olganda, ushbu tahlil gilingan adabiyotlar divergent kross-diffuziya modellarining matematik
shakllanishi, yechim topish algoritmlari, fizik interpretatsiyasi va kompyuter orqali realizatsiyasi borasida
magolamizga mustahkam nazariy va amaliy asos yaratadi. Bu yondashuvlar magolada tagdim etilgan
modellashtirish sxemalarining dolzarbligini yanada kuchaytiradi va ularni xalgaro metodologiyalar bilan
uyg‘unlashtiradi.

Muhokama va natijalar. Sonli simulyatsiya orgali quyidagi asosiy kuzatishlar aniglandi:

Komponentlar o‘zaro ta’siri natijasida diffuziya yo‘nalishlari o‘zgaradi, bu esa an’anaviy diffuziya
modellarida ko‘rinmaydigan murakkab strukturaviy naqshlarni hosil qiladi.

Dastlabki va chegara shartlariga juda sezuvchan bo‘lib, ba’zi hollarda noaniq to‘lqin shakllari paydo
bo‘ladi.

Sonli sxema barqarorligi uchun Courant—Friedrichs—Lewy (CFL) sharti bajarilishi lozim:

At <h?/ (2-max(Dj))

Ya’ni ikki komponentali muhitlardagi divergent shakldagi kross-diffuziya jarayonlarini matematik
modellashtirish orgali ularning murakkab xatti-harakatlarini chuqur tahlil gilish imkonini berdi. O‘rganilgan
model komponentlar orasida yuzaga keluvchi o‘zaro ta’sirlar va ularning fazodagi tarqalish dinamikasini
ifodalovchi differensial tenglamalar tizimiga asoslangan. An’anaviy diffuziya modellaridan farqli o‘laroq, bu
yondashuv kross-diffuziya effekti sababli yuzaga keladigan nooddiy nagshlar va beqaror strukturaviy
holatlarni ham gamrab oldi [9; 679-696-b].

Sonli hisoblashlar uchun tanlangan metodik yondashuvlar — xususan, markaziy farglar va finite volume
sxemalari — modelning yechimlarini aniq va bargaror olishda muhim rol o‘ynadi. Ushbu usullarning tahlili
natijasida sxemalarning bargarorligi Courant—Friedrichs—Lewy (CFL) sharti asosida sinovdan o‘tkazildi va
talab etilgan parametrlar oraliglarida matematik jihatdan barqaror va fizikaviy moslikka ega bo‘lishi isbotlandi.

Simulyatsiya natijalariga ko‘ra, komponentlar orasida kross-ta’sir kuchaygan sari ularning
konsentratsiya maydonida beqarorliklar, o‘zgaruvchan strukturalar va fazoviy ajralishlar kuzatildi. Bu esa real
tizimlarda, aynigsa, biologik populyatsiyalar yoki kimyoviy reaksiyalarda kuzatiladigan holatlarga o‘xshash
model xatti-harakatlarini tasdiqlaydi. Grafik ko‘rinishdagi natijalar komponentlarning vaqt davomida qanday
tarqalishini, konsentratsiya gradientlari ganday shakllanishini va ular qanday to‘lqinli nagshlar hosil gilishini
aniq tasvirlab berdi. Tadqiqot davomida shuningdek, dastlabki va chegara shartlarning o‘zgartirilishi
modellashtirilayotgan tizim xatti-harakatlariga sezilarli ta’sir ko‘rsatishi aniqlashtirildi. Masalan, chegara
shartlar asimmetrik berilganda komponentlar fazoda turlicha harakatlanib, tizimda o‘ziga xos yo‘nalishli
ogimlar yuzaga keldi. Bu esa bunday modelda parametrlar tanlovi va fizik shartlarni to‘g‘ri belgilash
zarurligini yana bir bor ko‘rsatdi.

Umumlashtirilganda, divergent shakldagi kross-diffuziya modellarini sonli usullar asosida tahlil gilish
komponentlar o‘zaro ta’sirining murakkab tabiati haqida chuqurroq tasavvur hosil qilishga yordam berdi.
Ushbu model va usullar ekologik muhitlar, reaksiya-diffuziya tizimlari va boshqa ko‘p komponentali fizik
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jarayonlarda keng qo‘llanishi mumkin. Tadqiqot natijalari bu modellarni real amaliyotda qo‘llash uchun puxta
nazariy asos va sonli algoritmik yechimlar berishini ko‘rsatdi [10; 1108-1117-b].

Xulosa. Ikki komponentali muhitlarda divergent shakldagi kross-diffuziya jarayonlarini modellashtirish
masalasi ko‘plab real hayotiy hodisalarni tushunishda kalit bo‘la oladi. Tadqiqot natijalaridan quyidagi
xulosalarga kelindi:

Divergent kross-diffuziya tizimlari oddiy diffuziya modellariga qaraganda ko‘proq nolinear xatti-
harakatlarga ega. Sonli metodlar yordamida bunday modellarni bargaror va aniq modellashtirish mumkin,
lekin parametrlarning mos tanlanishi katta ahamiyatga ega.

Shuningdek, ikki komponentali muhitlarda sodir bo‘ladigan divergent kross-diffuziya jarayonlarini
modellashtirish nafagat nazariy matematik gizigish, balki amaliy muammolarning samarali yechimidir. Ushbu
modellar yordamida komponentlar orasidagi murakkab o‘zaro ta’sirlar, ularning fazoviy va vaqtinchalik
targalish xususiyatlari anig va chuqur tahlil etildi. Kross-diffuziya effektining mavjudligi komponentlar
harakatiga sezilarli ta’sir ko‘rsatadi, bu esa bir komponentning tarqalishi boshqa komponentning
konsentratsiya gradientiga bog‘ligligini isbotlaydi.

Tadqiqotda qo‘llangan sonli metodlar — markaziy farglar va chegaralangan hajmlar yondashuvi —
modelning matematik barqarorligi, hisoblash aniqligi va fizik haqiqiylikni ta’minladi. Hisoblash natijalari
orgali komponentlar o‘rtasidagi kuchli kross-ta’sirlar natijasida yuzaga keladigan murakkab nagshlar, zonaviy
tagsimotlar va konsentratsiya to‘lqinlari ochib berildi. Bu kabi holatlar real hayotdagi ko‘plab tizimlarda,
masalan, biologik to‘qimalar, ekologik muhitlar, kimyoviy reaksiyalar yoki hatto iqtisodiy model tizimlarida
uchrashi mumkin. Dastlabki va chegara shartlarning tizim xatti-harakatiga ta’siri alohida o‘rganildi. Bu
shartlarning ozgina o‘zgarishi ham umumiy modellashtirish natijasiga sezilarli ta’sir ko‘rsatishi mumkinligi
isbotlandi. Shu jihatdan, parametrlarni to‘g‘ri tanlash va ular ustida sezuvchanlik tahlilini olib borish
modellashtirishning muhim bosgichidir.

Tadqiqotning natijalari va yondashuvlari kelgusida ko‘p komponentali, nolinear va stoxastik tizimlarni
chuqur o‘rganish uchun tayanch vazifasini bajaradi. Bu esa nafagat fundamental ilm-fan rivojiga, balki real
muammolarni hal gilishga garatilgan yechimlarni ishlab chigishga xizmat giladi. Bu model ekologiya,
biotexnologiya va boshga sohalarda qo‘llanish uchun keng imkoniyatlar yaratadi. Kelgusi tadgiqotlarda ushbu
modellarni ko‘p o‘lchovli holatga umumlashtirish, shuningdek, noaniqlik ostida modellashtirish (stoxastik
diffuziya) yo‘nalishlarida ishlash rejalashtirilmoqda.
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Aunomayusa. B cmamve  npedcmasieHo  8CeCMOpPOHHee  PACCMOMpeHUe  COBPEeMEHHbIX
JIUHEBUCTNIUYECKUX KOPNYCO8, UX DPA3HOBUOHOCHEN U KIIOUesblX KOMNOHenmog. Onucanvl ucmopudeckue
NPeoOnoCyLIKYU NOABNICHUSI KOPNYCHOU TUHSBUCMUKY KAK CAMOCHOSIMENIbHO20 HANPABIeHUs, a MaKdice ee C6s3b
C NPUKIAOHOU U 8bIYUCIUMENbHOU TUHe8UCmuKol. [Ipednazaemces knaccuguxkayus Kopnycos no paziuiHvim
Kpumepusam (gpopmam OaHHbBIX, A3bIKOBAS OX8AMHOCMb, (DYHKYUOHAbHOE HA3HAYeHUe, 8PEMEHHOL ACneKm,
pasmemra u 0p.), OCHOBAHHAS HA pabomax agmopumemuvix ucciedosameneti. Ocoboe gHuUManUe YOensiemcs
COCMABIAIOWUM  KOPNYCAd, MAKUM KAK Denpe3eHmamusHOCy, COANAHCUPOBAHHOCHb, MemaoaHHvle U
JIUHSBUCTIUYECKAS PA3MemKd, KOMOopble 00eCneyusarom Hayynyio YeHHOCHb U O0CMOBEPHOCHb Pe3VIbMAmos
npu ananuze Kopnyca.

Knrouegvle cnoea: xopnycnas JauHSBUCMUKA, JUHSBUCTIUYECKUN KOPNYC, MUNOJIO2US KOPNYCO8,
PENpe3eHMamu8HOCmMb,  COANAHCUPOBAHHOCMb,  AHHOMAYUSL  (PA3MemKa), MemadauHbvle, KOPNYCHble
MexHoA02Ul, NPUKIAOHASL TUHSBUCTIUKAL.

TILSHUNOSLIK KORPUSLARINING TIPOLOGIYASI VA ASOSIY TARKIBIY
QISMLARI

Annotatsiya. Magolada zamonaviy lingvistik korpuslar, ularning turlari va asosiy tarkibiy gismlari
atroflicha tahlil gilingan. Korpus tilshunosligining mustaqil yo ‘nalish sifatida paydo bo ‘lishining tarixiy
shart-sharoitlari, shuningdek, uning amaliy va hisoblash tilshunosligi bilan alogasi yoritib berilgan. Nufuzli
tadqgiqotchilarning ishlariga asoslanib, korpuslarni turli mezonlar (ma’lumotlar formati, gamrab olingan
tillar, funksional magsadi, vaqt jihati, belgilash va boshqalar) bo ‘yicha tasniflash taklif etiladi. Korpusning
reprezentativlik, muvozanatlilik, metama’lumotlar va lingvistik belgilash kabi tarkibiy qgismlariga alohida
e tibor qaratilgan, chunki ular korpus tahlilida natijalarning ilmiy giymati va ishonchliligini ta ’minlaydi.

Kalit so‘zlar: Korpus tilshunosligi, lingvistik korpus, korpuslar tipologiyasi, reprezentativlik,
muvozanatlilik, izohlash (belgilash), metama’lumotlar, korpus texnologiyalari, amaliy tilshunoslik.

TYPOLOGY AND MAIN COMPONENTS OF LINGUISTIC CORPORA

Abstract. The article presents a comprehensive examination of modern linguistic corpora, their
varieties, and key components. It describes the historical prerequisites for the emergence of corpus linguistics
as an independent field, as well as its connection with applied and computational linguistics. A classification
of corpora based on various criteria (data format, language coverage, functional purpose, temporal aspect,
annotation, etc.) is proposed, drawing on the works of authoritative researchers. Special attention is paid to
corpus components such as representativeness, balance, metadata, and linguistic annotation, which ensure
the scientific value and reliability of results in corpus analysis.

Keywords: corpus linguistics, linguistic corpus, corpus typology, representativeness, balance,
annotation (markup), metadata, corpus technologies, applied linguistics.

BBenenue. «B mocienHue necaTHIETHS KOPITyCHAs JTMHTBHCTUKA c(hOpPMHUPOBAIach Kak JUHAMHUYHO
pPa3BHUBAMOIIASACA OO0JACTh TMPUKIAJAHOTO S3bIKO3HAHWSA, (POKYCHPYIOIIAsCS Ha HW3YyYEHUH SI3BIKOBBIX
3aKOHOMEpPHOCTEH Ha OCHOBE OONBIIMX MaccHBOB TeKCTOB» [1:198]. HecmoTpss Ha OTHOCHTENBHYIO
MOJIOJIOCTh JIaHHOW TUCIUILTAHBI, KOPITYCHBIN TTOJIXO YKe JOKa3all CBOIO 3((EKTUBHOCTh B CAMBIX Pa3HBIX
chepax: OT TEOPETUUECKUX MCCICIOBAHMM 10 MPaKTUYECKOro o0yueHus s3bikaM. EmE B 1990-e roapl muio
AKTUBHOE OCMBICIIEHUE TOTO, SIBJISETCS JIM KOPITyCHAS JIMHIBUCTHKA CAMOCTOSITETFHONW OTPACIIBIO MITH YaCThIO
BBIYHCIUTENbHON TUHTBUCTHKU. Kak oTtmeuaeT T.B.ToncToBa, «TepMUH «KOPIyCHAsl JTMHTBUCTHKA» YacTO
YIIOMHUHAETCS HapsAAy C TOHATHSAMH «IPHUKJIAIHAs JMHTBUCTHKA», «KOMITBIOTEpPHAS (BBIYHCIUTEIHHAS)
JUHTBUCTUKA», «UHKEHEpHAs JIMHTBUCTHKA» M Op.» [2:65], 9TO0 MOAUEPKUBAET MEXAWUCIUTUIMHAPHBIN
XapakTep HOBOTO HampaBiieHHs. TOJCTOBa aKIEHTHPYET MPAKTUYECKYI0 OPUEHTHUPOBAHHOCTH KOPIYCHOMH
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JIMHTBUCTUKH Ha peIIeHHEe KOHKPETHBIX 3a/lad, HallpUMep, B MPENOJaBaHUU JI€JI0BOTO aHIVIMHCKOTO SI3bIKa,
yro cOmmxkaer e€ C MPHUKIAAHBIM si3biKo3HaHHEeM. AHanorndao A.C.CelpuMHa BHIUT TJIABHYIO 3alady
KOPITyCHOW JIMHTBUCTHKH B «pa3pa0OTKe OOLIMX NPUHLUIIOB CO3MAHUS U CTPYKTYPHUPOBAHUS KOPILyCOB
TEKCTOB JIJISl MX MPAKTUICCKOTO UCTIONB30BaHms» [3:722].

Bo3HNKHOBEHHE KOPITYCHOM JTMHTBUCTUKHU CBSI3aHO ¢ TiobanbHON mHpopMmatuzanueii: O.B.Harens u
A.B.I'ycigkoBa OTMEUaroT, 4TO «IIOHITHE «HH(POpPMAIMOHHOE 0OIIecTBO», mosiBuBIIeecs B 1960-x 1T. B
SAnonuy u nomysspusupoBaHHoe y Hac jekuuaMu C.I'punbayma, HOATOTOBHMIIO MOYBY It KOPILYCHBIX
MeTos1oB» [4:12]. K koHiry XX B. cTajgo 0YEBHIHO, YTO TPATUIIMOHHBIC HHTYUTUBHBIC TIOJIXO/BI U paboTa ¢
eIMHUYHBIMHU IPUMEPaMHU OrpaHndeHbl. KopnycHast THHTBUCTHKA MPEATOKIIIA IMITUPUIECKOE 00CIeJOBaHUE
OoNBIIMX MaccHBOB peanbHBIX TeKCTOB. Kak momuepkuBan Jx.CHHKIEp, «KOPIYC - 3TO HCKYCCTBEHHO
coOpaHHas HcCleoBaTeIeM COBOKYITHOCTD 3a)MKCUPOBAaHHBIX PEUEBBIX MPOU3BEICHUN MHOXECTBA JIOIEH,
MO3BOJISIONIAs OOBEKTHBHO BBISBIISITH TUIIMYHBIC SI36IKOBBIE 3aKOHOMEPHOCTI» [5: 61].

MeTtoabl M HMCTOYHUKHM HcCIeJ0BaHUs. lccienoBaHWe OCHOBAaHO HA CHCTEMAaTHUYECKOM aHalIU3e
PYCCKO-, aHIJI0- U y30€KOs3BIYHbIX pabOT MO KOPIYCHOW M KOMIIBIOTEPHOW JIMHIBHUCTUKE, MCIIOJIB30BaHbI
CPaBHUTEIBHO-TUITOJIOTUYECKHUI, HHIYKTUBHBIN U ONHCATENIbHO- aHATUTHUECKUI METO/Ibl, @ TUHAMHKA POCTa
KOPIyCOB mpejcTaBicHa rpaduyecku. Teoperuueckyro 0a3y ¢dopmupyor Tpyasl B.I1.3axaposa,
H.B.Kosnosoii, I''Kennenu, M.Connsimikunoii, K.B.Konorepa, JI.B.CuuuHaBel U Ap., SMOUPUYECKYIO -
npoekTsl Brown Corpus, LOB, Bputanckuii HanpoHansHbiii kopmyc, Google Books Ngram. Wcrtounuku
BKITIIOUAIOT yueOHuku (3axapos; Kennedy).

PesyabTaThl HcciaenoBanusi. Kopmyc - «coOpaHue TEKCTOB OIHOIO HIJIM HECKOJIBKUX SI3BIKOB,
CBSI3aHHBIX MEXOy COO0H ompenenéHHbIMUA mapameTrpamm» [6:82]. «OH XpaHUTCS TOJNBKO B AJIEKTPOHHOM
BUZE, OTOMpaeTcs MO TMpaBHIaM PENpe3eHTaTUBHOCTH, CHaOxaeTcss yHHU(DUIHMPOBAHHOW aHHOTamued u
YIpaBIsieTcsl TPOTPaAaMMHBIM MeHemxkepom» [7:73]. Ero crpykTypa BKJIIOYaeT TEKCTOBBI MAacCHB,
MeTaJaHHbIe, PA3METKY U HHCTPYMEHTHI aHAJIN3a.

Knaccudukanuu omuparorcs Ha psij nepecekaromuxcs kpurepueB B.I1.3axapora, K.B.Komortega,
J.B.Cuuunassl. [1o Tumy naHHBIX pa3inyaroT MHUCbMEHHBIE U yCTHBIE Kopryca. Cmemanubiii BNC conepxxut
~ 90% nucemeHHbIX U 10% ycTHBIX TekcToB. [1o s13p1K0BO# Oa3e: MoHOIMHTBaiIbHbIE (HanuoHansHbIH KOpImyc
PYCCKOTO sI3bIKa), MHOTOSI3BIUHBIC U MapaiienbHble, Takue kak Parallel English-Russian Corpus. Ilo xanpy:
pedepeHcHbIe, ClIenuaTu3upoBaHHbIe  (KOPIYC IOPUAMYECKHX  TEKCTOB), OOYYalolMid  KOpIyC,
nuaxponndeckue. Ilo pasmepy: or 1 muH cinoB (Brown Corpus, LOB) uepe3 mera-kopmycsl BTOPOTO
nokosenus B 100 mun (BNC, Bank of English) x rura-kopmycaM TpeTbero mokojeHus! B MUJIIHAP.Ibl CIIOB
(iWeb = 14 mpx; NOW > 16 mapga). [lo qoctynHocTu: otkpeiThie (Sketch Engine Bepcuu PHK), yactuuno
otkpbsIThie (BNC), 3akpbiThie KOMMepueckue. 11o aHHOTanuu: Hepa3MeueHHbIE U Pa3MEUEHHBIE; CTAHAAPTHI
TEI obecnieunBarot earHO00pa3HbIit XML-kxo1.

PocT o6véma Kopnycoe (1961-2018)

NOW Corpus  jwep
10*

10°
Bank of English

102 BNC

10!

Obbem Kopnyca (MAH cnos, nor Wwkana)

100 Brown Corpus

1960 1970 1980 1990 2000 2010 2020
oA co3paHna

Puc. 1. Poct 06béMa kopmycoB (B MUJLIHOHAX CJIOB, JIOrapu@MUUecKast IMIKaJia)

Hunamuka o0bEMa JEMOHCTPUPYET IKCIIOHEHIIATIBHBIN pocT: oT Brown Corpus (1961, 1 miH) k BNC
(1994, 100 man) u ganee k iWeb/NOW, uro, mo I'.KeHHeau, 0OTMETHIIO «IIEPEX0]] KO BTOPOMY MOKOJICHHUIO
nccnenoBanmity [8:112], a M.M.Commpimkraa U [.M.I'aTUATYIINIHHA BBIICISIOT «HBIHENTHEE «TPETHE)
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MOKOJIEHHe rura-kopmycoB» [9:136]. [lpu 3ToM cnenmanu3upoBaHHBIE CpPeJHHE IO OOBEMY MPOECKTHI
OCTalOTCA BOCTPEOOBAaHHBIMH, €CIH 00ECIIEYNBAIOT BHICOKOE KAYECTBO Pa3METKU U cOaTaHCUPOBAHHOCTb.

O0cyxnenue. KoprmycHass JTHHIBHCTHKA IIE€PEBOpPAYMBACT TPAAULUOHHBIN IMOPSIOK «OT TEOPHUH K
(haktam». [1o B.B.PrIKOBY «OHa H3y4aeT S3bIK HE KaK CHCTEMY, a B PEAbHBIX pPealn3alnix; KOJTNIeCTBEHHBIE
METOABI MOATBEP)KJAI0T HHTYUIIUH, a OOJIbIINE JaHHBIE PACKPBIBAIOT CKPBITHIE KOITIOKauum» [7:27] - To, 4To,
o cnoBaM JIx.CHHKIIEpa, «YCKOJIb3aeT» OT OTACIBHOIO YUTATEIIS.

PenpesenTatuBHOCTh M 0ajaHC KPUTHUYHBL KOPIYC - yMEHbIIEHHass komus s3bika. [loromy Brown
Corpus (1 M cioB) Obictpo yerymuwn Mecto BNC (100 miH) u rura-koprycam Bpoae NOW. JKaupbt
pachpenensoT MpONOpILHOHANBHO, a JUIsl aHaldu3a MOJOAEKHOTO CIEHTa MpeaNoYTHTEIbHEE CTIeIHaNbHbIN
KopIyc TBUTOB, Hexenn HKP L.

KiroueBoe otnmume kopmyca oT mpoctod komnekuuu - TEI-opueHTHpoBaHHBIE MeETaJaHHBIE U
JUHTBUCTHYECKAsT pa3MeTKa (MOpQoIornieckas, CHHTaKCH4YecKas, ceMaHTU4ecKas M J1p.), MO3BOJIAIOLINE,
MIHOBEHHO H3BJIEKaTh «TOBOPOM» KaK CyLIl. TB.II. U TE€M CaMbIM OO0€cIleunBaTh BOCIPOU3BOIHMOCTh
HCCIIEIOBAHH.

Crnenyer mMOOYEPKHYTh, UYTO Pa3pabOTUYUKU NPUACPKUBAIOTCS OOLIMX MPUHIMIIOB MapKUPOBKH,
CTPEMSCh K COBMECTUMOCTH METOK pa3HbIX KOpmycoB. [lepBrle MHUIIMATHBBI CTaHIAPTHU3ALNUN BOCXOMAAT K
mpoekty TEI (c 1987 r.), o0ObequHUBIIEMY CHEIMAIUCTOB MO JJEKTPOHHOMY MPEICTABICHUIO TEKCTOB.
Bnaronapst aTomy ceromHs kopmycHble (GopMaThl A0CTaTOYHO YHU(HIUpoBaHbl. LIUpoKo HCHONB3YIOTCS
crangaptaeie Term <doc>, <head>, <p> mist CTpYKTypel, enaunHas koaupoBka cumBoiioB (Unicode),
yHUBepcaiabHble HaO0Oph! yactepedHsix TeroB (UPOS mnst pasHBIX S3BIKOB). JTO TO3BOISAET HCIOIB30BAThH
e/IMHBbIE MHCTPYMEHTHI U1 Pa3sHbIX KOPIycoB. Bripouem, naeanbHOro eqUHCTBA HET, KaX1asi KOMaHAa CO3AaéT
pa3MEeTKy HUCXOAsl W3 IeJeid, HO BenETcsl paboTa MO COITaCOBAaHUIO CTaHAapToB (MHUIMatuBa Universal
Dependencies ans cuHTaKcuca u ap.).

«Ha py6exxe XX—XXI BB. HaOMIOgaeTCS HACTOSAIINA «KOPITYCHBI OyM» B JIMHTBUCTHKE: BO MHOTHX
CTpaHax CO3JaHbl HaIlMOHaNbHBIE Kopmyca (OpUTAHCKUHA, aMEpUKAHCKHH, POCCHUICKHN, YENICKHH,
YKPauHCKHH M Jp.), CIEUUATU3UPOBAHHBIE KOPIYCHl MPO(ECCHOHANBHBIX TUCKYPCOB, MapajlielbHbIe
KOpIychl Aiist iepeBonoB» [10:39]. B mudpoByro 3moxy BO3HUKIIA HIEs HCIIONB30BaTh B KAUECTBE KOPITyca
cam Hurepher («web as corpus»). C 0JIHOI CTOPOHBI, CETh JEUCTBUTEIILHO MPEIOCTABISET KOJIOCCATbHBIN
00BEM TEKCTOB MO 3aMpocy; ¢ APYrol - Kak OTMEYAl0T UCCIIEI0BATENH, HEPETYyIMpyeMOoe BeO-POCTPAHCTBO
He o0ecreynBaeT BOCIIPOM3BOJUMOCTH M TOYHOCTH JIMHTBUCTHYECKHX 3arpocoB. [losToMy ceroans moaxox
TpaHC(HOPMUPYETCS B KOHLEIIHIO «KOPIYC KaK CETh», KOT'Z1a MHTEPHET-1aHHbIe TPUBIIEKAIOTCS, HO IPOXOISIT
(UIBTPaIUIO ¥ CTPYKTYPHUPOBaHHUE, CTAHOBSICH HaCThIO Kopryca. Paspaboransl nHCTpyMeHTHI Bpoie BootCaT
- IPOrPaMMHOI0 KOMITIEKCa JUIsl aBTOMAaTHYECKOro cOOpa TEKCTOB M3 BeO-TIOMCKA 1O 3aJaHHBIM KIIIOUEBBIM
cioBaM. Tak MOXHO OBICTPO CO3[aTh CHEUUAIN3UPOBAHHBIH MUHH-KOPITYC TEKCTOB IO ONpelesIEHHOMN
Tematuke. CyIIeCTBYIOT M OHJIaH-KOHKOPAAHCEPhI, HanpsMyio pabotaromue ¢ uHTepHeToM (WebCorp,
Google Books Ngram Viewer u jp.), O3BOJISIONIKME T0Iy4YaTh YaCTOTHBIC JaHHbBIC U3 BCErO MHJICKCA CETH.
OpnHako M3-3a IIYMHOCTH BeO-MaTepHalioB (HaJIMYHE ONEYaTOK, AyOJIMpOBaHUs, HEpaOOUNX CCBUIOK) TaKHe
METO/JIbI TPEOYIOT OCTOPOKHOCTH. TeM He MeHee, HHTerpanus BeO-TeXHOJIOTHH C KOPITyCHBIMHU MTOCTETIEHHO
yIayOusieTcs.

Hpyroii BakHBIH TpeHI, TyMaHHU3auus uMHTEpdelica KOpmycHbIX pecypcoB. Eciu paHbiie Kopmychl
ObUIM MHCTPYMEHTOM Y3KHX CIEIMAINCTOB U UMEJIU aCKEeTU4HbIe HHTEP(ENCHI, TO Terneph pa3padaThIBAIOTCS
yno0OHbIe BeO-11aThopMbl ¢ Bu3yann3anuei naHubeix. [Inatdopma Sketch Engine npeuiaraer nmons3oBareinsim
ruOKre HACTPOWKH OTOOpa)KEHHUsI Pe3yJbTaTOB: pa3HbIe IIBETA IS YacTel pedw, omuuu (popmMaTtnpoBaHuUs
BBIBOZA, SKCHOPT rpadukoB M Tabnui 4acToT. Takue QyHKIUM JIeNaloT padoTy ¢ KOPIYCOM HHTYHUTHBHO
MIOHSATHOM W TIPHUBIIEKATEIBHOMN I MIMPOKON aynuTopuu. bojee TOro, KOpmychl BEIXOAAT Ha MOOHMIbHBIC
YCTpOICTBA, OTMEUEHBI YCIIEIIHbIE TPUMEPHI MOOMITBHBIX MMPUIIOKEHNH, OCHOBAaHHBIX Ha KOPITYCHBIX TAHHBIX,
s u3ydenus: s3pikoB («Learn English Grammar» ot bpuranckoro Coseta u ap.). Ilo HabmopeHusiM
K.[Ixxonca u /I.Bannepa, «ucnons3zoBanue kopiycoB B ¢popmare MALU (Mobile-Assisted Language Use)
OTKPBIBAET HOBBIE BO3MOXKHOCTH CaMOCTOSITENIFHOTO OOYUYEHUsI, TIO3BOJISISL YHAIIUMCS MIPSIMO CO cMapTQoHa
00paIaTeCs K SA3bIKOBBIM NPUMEPAaM M CTaTHCTHKE U3 KopiycoBy» [11:41]. Bc€ 310 cBUIETENBCTBYET O TOM,
YTO KOPITyCca CTAaHOBSITCS BCE OOJiee OpUEHTHPOBAaHHBIMU Ha YeJIOBEKa B IJIaHE YA00CTBA U MOJb3BI.

Hakonen, oTMeTM pa3BUTHE KOPITYCHON JTMHTBUCTUKA B ¥Y30ekucTtane. Eciim MUPOBEIC SI3BIKH TABHO
003aBeJINCh HAllMOHAIBHBIMU KOpIlycaMu, TO HarmoHanbHbIi KOpIyc y30€KCKOIo si3bIKa [IOKAa HaXOIUTCS B
CTaguM CTaHOBJIEHHUS. TeM He MeHee, BEOYTCSl aKTHBHBIC paOOThHI: CO3AAaH ONBITHBIA aBTOPCKHH KOPIIYC
y30eKCKOl JMTepaTypsl, pa3pabaThIBAIOTCS MPOrPaMMBbl aBTOMATHYECKOTO MOPQOIOTHUECKOTO aHaIn3a
y30ekckux TekcToB. B 2020 romy 3amymieH MPOEKT MO KOHCTPYHPOBAHHUIO Y30EKCKOTO HAIMOHAIBHOTO
Kopityca (caift uzbekcorpora.uz), rue yxe pealn30BaHbl AITOPUTMBI TOKCHU3ALUH, JIEMMATH3aUH U YacTH
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peun. OXumaeTcs, 4TO TMOJHOICHHBIN Y30€KCKHil KOPIYC CTaHET BAXKHBIM PECYPCOM IS JTUHTBUCTOB H
00JIerYuT CO3/1aHue ClIOBapel ¥ y4eOHBIX MaTEpPHaIOB HAa HAIIMOHAILHOM SI3BIKE.

3aknawuenue. KoprmycHas JWMHTBHCTHKA CTaja NPU3HAHHBIM HHCTPYMEHTOM COBPEMEHHBIX
nccienopannidi. KoMmbpioTepbl TO3BOJMIM TMEPEWTH OT EIWHWYHBIX TPUMEPOB K aHaIu3y OOIBIINX
9NEKTPOHHBIX KOPIYCOB, OTPAXKAIOIIUX pealbHOE peyeBoe HCIoiab3oBaHue. PasHooOpasue KopirycoB
YAOBIETBOPSET KaK aKaJeMHUYeCKUE, TaK W MPUKIIAJHbIE HYXIBI, OT TPAMMATHKH 10 MAITMHHOTO IIEPEeBOIA.
KitoueBpie KOMIOHEHTHI - cOaaHCHPOBAaHHBIE TEKCTHI, METaJaHHbIE W JIMHIBUCTHYECKAas pa3MeTKa -
00eCneunBaroT PENpe3eHTAaTHBHOCTh M TOYHOCTh aHaiu3a. KopIyCHBIE METOIBI JOMOMHSIOT TPAUIIMOHHBIC,
MOBBIIIAs OObEKTHBHOCTh BBHIBOJIOB M OTKPHIBAs HOBBIC S3BIKOBBIC sBJICHUSA. C pOCTOM 00BEMOB JaHHBIX U
YIIPOIICHNEM JIOCTyIa KOPITYCHBIA TIOJIX0 OYIET pacTipOoCTPAHATHCS e MHPE, YKPETIISs SMITUPHYECKYTO U
KOJIMYECTBEHHYIO OCHOBY SI3bIKO3HAHUS.
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UO‘K 81

SHODMON SULAYMON SHE’RIYATIDAGI AYRIM TURG‘UN VA ERKIN
O‘XSHATISHLAR TADQIQI

Mavlonov Shavkat Shuhratovich,

Buxoro davlat universiteti

O zbek tilshunosligi va jurnalistika kafedrasi

mustaqil tadgigotchisi,

Asadov To‘lgin Hamroyevich,

Buxoro davlat universiteti

O zbek tilshunosligi va jurnalistika kafedrasi dotsenti, f.f.n.

Annotatsiya. Mazkur magolada buxorolik iste’dodli shoir Shodmon Sulaymon ijodidagi bir qancha
turg ‘un hamda erkin o ‘xshatishlar tahlilga tortilgan. Dastlab o ‘xshatish hodisasining jahon hamda o ‘zbek
tilshunosligidagi tadqiqi haqida qarashlar bayon etilgan. So ‘ngra o ‘xsahtish hodisasining turlari va uning
o0 ‘ziga xos xususiyatlari nazariy jihatdan ochib berilgan. Shuningdek, Shodmon Sulaymon she’riyatidagi
o ‘xshatishlar va ularning yigirmaga yaqin mavzuviy guruhlari tuzib chigilgan, har bir guruh yetarli misollar
bilan dalillangan, asosli xulosalar chigarilgan.

Kalit so‘zlar: o ‘xshatish, badiiy tasvir vositasi, tashbeh, turg ‘un o xshatish, erkin o xshatish, o xshatish
subyekti, o xshatish asosi, o xshatish etaloni, o xshatish vositasi.

A STUDY OF SOME STATISTICAL AND FREE SIMILITIES IN THE POETRY OF
SHADMON SULAIMON

Abstract. This article analyzes a number of stable and free similes in the work of the talented Bukhara
poet Shodmon Sulaymon. First, views on the study of the phenomenon of simile in world and Uzbek linguistics
are presented. Then, the types of the phenomenon of simile and its specific features are theoretically revealed.
Also, similes in the poetry of Shodmon Sulaymon and their about twenty thematic groups are compiled, each
group is substantiated with sufficient examples, and reasonable conclusions are drawn.

Keywords: simile, means of artistic depiction, allegory, stable simile, free simile, subject of simile, basis
of simile, standard of simile, means of simile.

HCCJEJJOBAHUE HEKOTOPBIX CTATUCTUYECKHX U CBOBO/IHBIX OJOBUI B
MO23UHU IAIMOHA CYJAWMMOHA

Aunomayusa. B Oannoii cmamve ananusupyemcs psao YCMOUUUBLIX U CB0OOOHLIX CPABHEHUl 8
meopuecmee ManiaHmaugozo oyxapckoeo nosma ILlloomona Cynatimona. Bnauane uznazaromes 63215061 Ha
uzyueHue ghenomena cpasHeHs 8 MUpPOBOU U y30eKCKOU TuH28UCMuUKe. 3amem meopemuiecku packpblearomcs
6UObl (heHoMena cpasHeHusi u e20 ocobennocmu. Taxoice vioensiromes cpasneHusi 6 nodsuu Llloomona
Cynaiimona u ux oOKOIO 08A0YAMU MEMAMUYECKUX ZSPYIN, KAXCOas U3 KOMOPLIX 000CHO8bIBAeHICs
00CMamMoYHbIM KOIULECMEOM NPUMEPOS, U 0eNalomcsi 000CHOBANHbIE 8bI6OObL.

Knrwouesvie cnoga: cpasnenue, cpedcmea Xyo00icecmeeHH020 U300paxicerus, anne2opus, yCmouiugoe
cpasuenue, c80000HOe cpasHeHue, CyObeKm CPAasHeHUsl, OCHO8A CPABHEHUs, IMANOH CPAGHEHUS, CPedCmed
CPaBHeHUs.

Kirish. Tilshunoslikda o°xshatish hodisasi, uning nazariy jihatlari, lingvistik tabiati bir gator olimlar
tomonidan atroflicha o‘rganilgan. Mazkur hodisa jahon tilshunosligida V.Vinogradov, D.Ashurova,
V.Obrazsova, S.Nevelova, E.Nekrasova [1;11;12;13;15], o‘zbek tilshunosligida esa Atoulloh Husayniy,
A Fitrat, R.Qo‘ng‘urov, A.Hojiahmedov, M.Mukarramov, Y.Is’hoqov, N.Mahmudov, M.Y oqubbekova kabi
olimlar tomonidan tadqiq etilgan [2;3;4;5;7;8;10;14;16]. O‘xsahtish va u bilan bog‘liq ilmiy-amaliy tadgiqotlar
bugungi kunda ham faol davom etmoqda. O<zbek leksikografiyasida o‘xsahtishlar izohli lug‘atining
yaratilgani ham mazkur hodisa bilan bog‘lig ishlarning tadrijiy rivojini ko‘rsatuvchi muhim dalil bo‘la oladi

[6].
Ikki va undan ortig narsa yoki tushunchani o‘xshash yoki fargli jihatlarini aniglash magsadida
foydalanilgan o‘xshatish inson faoliyati, turmushining barcha jabhalarida kuzatiladi, aslida. Bu tarzdagi
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mantigiy kategoriya tilda ham o‘z aksini topadiki, buni tadqiq etish ko‘pgina fanlar gatori filologiya fani
oldidagi vazifalardan biri sanaladi.

Asosiy gism. Oxshatish hodisasi 0‘zbek tilida quyidagi yo‘llar orgali yuzaga kelishi manbalarda keng
izohlanadi: a) o‘xshatish vositalarisiz hosil bo‘lish; b) morfologik (grammatik) usul bilan hosil bo‘lish; d)
leksik usul bilan hosil bo‘lish; €) sintaktik usul bilan hosil bo‘lish. Biz bu o‘rinda Shodmon Sulaymon
she’riyati misolida o‘xshatishning morfologik (grammatik) hamda leksik usul bilan hosil bo‘lishiga
to‘xtalamiz. Agglyutinativ tabiatli o‘zbek tilida qo‘shimcha shakllar orgali yuzaga kelgan o*xshatishlar sifat
va miqdor jihatdan o‘ziga xos tabiatga ega. Bunda -day, -dek, -dayin, -simon, -namo, -larcha, -ona kabi
o‘xshatish, giyoslashni yuzaga keltiruvchi shakllar borki, manbalarda ular “sifatlovchi affikslar” tarzida
baholanadi. Bularning kabi, singari va boshga o‘xshatish mazmunidagi leksik vositalar bilan sinonimlikka
kirisha olishi ham ularni o°xshatishning morfologik vositalari deb xulosa chigarishimizga asos bo‘ladi.

Oc“xshatishlarni hosil giluvchi leksik vositalarga kabi, singari, misli, misoli, bamisoli, yanglig, sifat,
shakl kabi ko‘makchilar (sof yoki vazifadosh ko‘makchilar); go‘yo, go‘yoki bog‘lovchilari; xuddi, naq
yuklamalari; o ‘xshamoq fe’li, shakl oti, teng sifati ishtirok etadi. Umuman, o‘xshatish leksik vositalarining
erkin o‘xshatish etaloniga munosabati jihatidan ikkiga bo‘lib o‘rganish mumkin: a) o‘xshatish vositasidagi
yordamchi leksemalar; b) o‘xshatish vositasidagi mustaqil leksemalar. Ayrim o‘xshatish vositalari bugungi
kunda eskirgan, masalan, baayni so‘zi bunga misol bo‘la oladi.

O‘xshatish tasviriy vosita sifatida ham tilshunoslikda, ham adabiyotshunoslikda keng o‘rganilgan
bo‘lib, mazkur hodisa badiiy va so‘zlashuv nutqida bayon gilinayotgan narsa-hodisa hagida tinglovchiga
yanada kengroq ma’lumot berish, predmet-hodisa, belgi-xususiyat, harakat-holat ostidagi ma’no va
tushunchaning kengroq ko‘lamdagi obrazini chizishga xizmat qila olishi bilan xarakterlanadi. Badiiy asarda
tashbeh (ya’ni arabcha — o ‘xshatish) uning matndagi mas’uliyati yanada yuqoriroq bo‘ladi, bunda
o‘xshatishlar obraz yaratishga xizmat qiladi. Nutgning ta’sirchanligi, ifodaviyligi, obrazliligini oshirib, shoir
va yozuvchilarning iste’dodi o‘z asarlarida o‘xshatishlardan sifat va miqdor jihatdan o‘rinli foydalanganlik
darajasi bilan ham belgilanadi.

Yana bir holat borki, bu o‘xshatishlarning ifodaviyligi bilan uyg‘un. Obraz yaratish, ifodaviylikka
erishish nuqtayi nazaridan an’anaviy, turg‘un o‘xshatishlar doim ham yuqori mavqega ega bo‘lavermaydi,
ya’ni yuzni oyga, qizni gulga qiyos qiluvchi doimiy o‘xshatishlar borki, ular allagachon ham emotsionallik,
ham baholash gqimmatini bir qadar yo‘qotgan [14,42]. Bu kabi turg‘un, bargaror, an’anaviy o‘xshatishlar
lisoniy hodisa sifatida lug‘atlar qamrovida bo‘lib, ideomalashgan birliklar safidan o‘rin olgan. Ularning
ta’sirchanlik imkoniyati erkin o’xshatishlarga nisbatan susaygan bo‘ladi.

Erkin o‘xshatishlar bevosita muallif nutqi neologizmlari (individual-uslubiy neologizmlari) ning bir
ko‘rinishi hisoblanadi. Bilamizki, badiiy matnning lingvopoetik tahlili jarayonida tadqgiqotchi oldida ijodkor
galamiga mansub individual jihatlar, ijodkor individual uslubiga xos bo‘lgan struktural o‘zgarishlar,
jjodkorning individual nutq uslubini ochib berish vazifasi ham ko‘ndalang turadi. Badiiy asarlarda individual
xususiyatlar asarning badiily qimmatini belgilovchi asosiy oflchovlardan biridir. Agar asar uslubida
individuallik sezilmasa, badiiy asar trafaret, badiiy sayoz asar sifatida tasavvur gilinadi [17,33]. Shu jihatdan
qarasak, o‘xshatishlarning bir turi sanaladigan muallif o‘xshatishlari — erkin o‘xshatishlar badaiiy asar uchun
yugori mavge egallaydi. Ular ijodkorning nafagat shoir va yozuvchi sifatidagi iste’dodini, til bilimlaridan
foydalanib asar yaratishdagi mahoratini, balki keng dunyoqarashi, mushohadasini ham ko‘rsatib turuvchi omil
sanaladi. Aslida, ijodkor uchun til yaratishdan murakkab yumush yo‘q. Vaholanki, muallif nutqi neologizmlari
sanaladigan yangi-yangi nutqiy yasama so‘zlar, iboralar, tasviriy ifodalar, ko‘chimlar, troplar, o‘xshatishlar
o‘zining ohorliligi, betakrorligi bilan badiiy asar tili uchun qudratli kuch sanaladi.

Buxoro zaminidan ko‘plab iste’dodli shoir va yozuvchilar yetishib chigqanligini keng izohlashga hojat
yo‘q. Shunday ijodkorlardan biri Shodmon Sulaymonov bo‘lib, u yaratgan badiiy asar namunalari keng
kitobxonlarga ma’lum va mashhurdir. Shoir Shodmon Sulaymon adabiyotshunos olim bo‘lishi bilan birga, tom
ma’noda tilshunos hamda tilsevar ijodkor ham. Uning ijodidan bahramand bo‘lagan har bir kitobxon bunga
amin bo‘lgan hamda bu haqiqatni e’tirof etgan. Biz bu o‘rinda shoir qo‘llagan o‘xshatishlardan ayrimlarini
tahlilga tortishni magsad qildik.

Shodmon Sulaymon she’riyatida ham turg‘un, ham erkin (novator) o‘xshatishlardan o‘rinli
foydalanganligiga guvoh bo‘lamiz. Ayrim misollarni kuzatamiz: 1. Sen shoirni tushun, nogahon/ Kulfat uni
etganda ta’qib/ Zir yugurib izlasa imkon/ Tish gayrama misoli ragib. (“Muhammad Yusuf”) 2. Kuzgi yaproq
misol titrab turibman/ Jonim, o zing meni hayotga qaytar. (“Kuz xayoli”) 3. Sen bahorsan, tillari biyron/
Beg ‘uborsan, ko ‘kday bepoyon/ Keksa tutga suyangan rayhon...(“Sen va men”) 4. She riyat misoli kapalak —
Puflasang, singaydir ganoti. (“She’riyat”) 5. Sen otamning ko ‘ksidagi mangu og ‘rig/ O ‘g ‘lim tutgan bayrog
kabi azizdirsan/ Mangu orzu, mangu matlab, mangu armon/ Yodginangdan aylanayin, Buxorojon.
(“Aylanayin, Buxorojon™) 6. Sen pokiza qaldirg ‘ochimsan/ Onam taqgan ko zmunchog ‘imsan/ 1shqdek toza
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ovunchog ‘imsan...(“Sen va men”) Ko‘rinadiki, shoir turg‘un, ya’ni an’anaviy o‘xshatishlardan o‘rinli
foydalanish bilan birga, ijodkor sifatida o‘zi ham yangi-yangi o‘xshatishlar yaratgan. Mazkur 1-,2-,3-
misollardagi o‘xshatishlar barqaror o‘xshatishlar sanalsa, 4-,5-, 6- misolarda esa muallif yaratgan yangicha
o‘xshatishlarga guvoh bo‘lamiz. She’riyatning kapalakka, ona zamin — Buxoroning bayroqqa, seviklining
ishqqa qiyosi o‘ziga xos yangicha, navator o‘xshatish sanaladi. Mazkur qiyoslarning o‘xshatishlar lug‘atida
[6] mavjud emasligi ham ularning nutgiy hosila ekanligidan dalolat beradi. Masalan, 4-,5-parchalarni
kuzatadigan bo‘lsak, undagi o‘xshatish konstruksiyasi quyidagicha: o‘xshatish subyekti — she riyat, o‘xshatish
asosi — nafislik, noziklik, o‘xshatish etaloni — kapalak, o‘xshatish vositasi — misoli ko‘makchisi; 5-misolda:
o‘xshatish subyekti — Buxoro, o‘xshatish asosi — azizlik, mugaddaslik, o‘xshatish etaloni — bayrog, o‘xshatish
vositasi — kabi ko‘makchisi. Bir dalil ahamiyatliki, 4-misolda qo‘llangan o‘xshatish konstruksida o‘xshatish
asosi implitsit, 5-misolda esa eksplitsit (aziz so‘zi) tarzda ifoda etilgan. Bu holatni shoirning badiiy niyati
sifatida baholash mumkin, nazarimizda.

Erkin o‘xshatishlar ijodkorlar tomonidan favqulodda yaratilgan nutqiy hosilalar hisoblanib, okkazional
xarakterda bo‘ladi. Ular vaqt o‘tishi bilan umumiste’moldagi o‘xshatishlarga aylanishi, lug‘atlardan o‘rin
egallashi mumkin. Aks holatda ma’lum bir asar doirasida golib ketadi. Mazkur holatni tilning ijtimoiyligi bilan
izohlash mumkin. Umuman, erkin o‘xshatishlar ijodkor mahoratini ko‘rsatuvchi omillardan biri hisoblanadi
[9,20]. Ijodkorlikning yuqori mavqeyi sifatida yuzaga chiqadigan erkin o‘xshatishlar uslub talabi, lisoniy
kontektda fikr ifodasida ehtiyoj, zarurat mahsuli bo‘lib yuzaga chiqadi. Shuningdek, ular nutqning ifodaviyligi,
obrazliligini ta’minlashga qo‘l keladi. Bir so‘z bilan aytganda, novator o‘xshatishlar ko‘pincha subyektiv
sabablarga ko‘ra yuzaga keladi. Nafaqat erkin o‘xshatishlar, balki individual nutq neologizmlarining barchasi,
asosan, subyektivlik bilan bog‘liq.

Sodmon Sulaymon qo‘llagan o‘xshatishlarning mavzuviy guruhi keng gqamrovli bo‘lib, bunda qiyos
vositasining o‘xshatish etaloniga munosabatiga ko‘ra quyidagicha tasnifni keltirish mumkin:

1. Tarixiy shaxs nomlariga: Tur, olg‘a bos, el o‘g’li, adolat — shioringdur — Temur bobomdek
Sohibgironlar sasi kelgay. (“Kamronlar sasi kelgay”) Yozma, gar Samandar Vohidiy misol — Gulga
burkamasang umr charbog‘in. (“Shoirlik™)

2. Afsonaviy shaxs va narsa nomlariga: Havo yanglig® Odam izlab ko ‘kka uchgan kabutarim/ Bu
savdolar, bu savdolar senga aslo tanishmasmi? (“Maktub™) Hijron toshlar otsa, galandar/ Armon o ‘tlar
yogsa, sitamgar/ Nur taratib misli samandar/ Kul ichida yaxshi ko ‘rasiz. (‘“'Yaxshi ko‘rasiz”)

3. O‘rin-joy otlariga: Sarhadlardan shoshib gaytaman/ Daryo misol toshib gaytaman/ Erta Xudoga ham
aytaman: Meni juda yaxshi ko ‘rasiz. (“Yaxshi ko‘rasiz”) Sen bahorsan, tillari biyron/ Beg ‘uborsan, ko ‘kday
bepoyon/ Keksa tutga suyangan rayhon...(“Sen va men”)

4. Joy nomlariga: Navoiy va Bobur. Bobur, Navoiy — Saygal Samargand-u zebo Buxoro/ Yanglig* dil
ko ‘kida porlaydi boqiy/ Falak ayvoniga bergancha oro. (“Navoiy va Bobur””) Dunyo minbaridan dunyoga
boggan/ Qadim Zarafshondek hayqirib oggan/ ...Ona tilim, baxting muborak bo ‘Isin. (“Iftixor”)

5. Shaxs otlariga: Jilmaysam yig ‘laysiz, yig‘lasam kulib.../ Bo ‘Ilmasmi odamga o‘xshab yashasak.
(“Seni do‘st deyinmi va yo dushmanim”) Qatra yoshmi yoki shabnam yonog ‘ingda/ Onangdayin asta o ‘par
qarog ‘ingdan. (“O‘zbekyurt”) Zir yugurib izlasa imkon/ Tish gayrama misoli ragib. (“Muhammad Yusuf™)

6. Narsa-buyum nomlariga: Qor misol beg ‘ubor, qor kabi uyg‘oq/ Yurtim, oq tonglaring buncha
munavvar. (“Yangi yil tilaklari”) Kuzgi yaproq misol titrab turibman/ Jonim, o ‘zing meni hayotga qaytar.
(“Kuz xayoli”)

7. Modda-ma’dan nomlariga: Ishging sharobidan aylagandik no ‘sh/ Dardlari sochildi misoli kumush.
(“Girya”) Xush xabar keldi vatanga, misli gavhar shamchiroq/ Bo ‘Ig ‘usi dillar nurafshon, kulgusi g‘amdin
yirog. (“Xush xabar keldi”)

8. Hayvon nomlariga: Uzoqglashishni kutar ekan yuragi yomonlog‘on otdek tipirchilar edi. (A.Qodiriy,
“O‘tkan kunlar”)

9. Qush nomlariga: Shoirlik — baxt, misoli bulbul/ Bog ‘lar kezib, tanlaysan so ‘zni. (“Shoirning armoni”)
Biri keldi uzukka nugra ko ‘zdek/ Xiromlar ayladi hindiy tovusdek. (“Buyuk ipak yo‘li”)

10. O‘simlik nomlariga: Keling, ifor sochgan guldek muattar/ Keling, Siz tufayli totlidir hayot. (“Izhor”)

11. Hasharot nomlariga: G ‘imirlaydi xuddi qumursga/ Toshim olib ketaymi, dunyo! (“Havolandim
yolg‘onlaringdan”)

12. Yegulik va ichimlik nomlariga: Sharob kabi ichdim tomchilab/ Telba charxning anduhlarini.
(“Motsart. So‘nggi sonata”)

13. Fazoga aloqador so‘zlarga: Ma 'yus-ma yus termulasan Oy balgigan hovuzlarga/ Og ‘ushimda Oydek
balqgi, termulgancha yulduzlarga. (“Maktub”) Muhabbat qo‘shig‘in kuylar jo‘ravoz/ quyoshdek bag‘rikeng
yurt insonlari. (“Bu yurtda tug‘ulmoq...”)
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14. Mavhum ma’noli so‘zlarga: Yukunsang, ke ‘ngilday bu go ‘zal chog ‘larga/ She'r aytsang, oh urib
tinglasa kunduzlar. (“So‘nggi parvoz”) Go‘yo mudrab yotgan turkona jur’at/ Porladi Alisher yoggan
chirogda. (“Ona tilim”) Dalli shoir muallim darsi/ Tuyuladi misoli ertak. (“Katta tanaffus”) Sen pokiza
qaldirg ‘ochimsan/ Onam taqqan ko zmunchog ‘imsan/ 1shqdek toza ovunchog ‘imsan... (““Sen va men”)

15. Afsonaviy gahramonlarga: Telba Majnunga qiyos aylar meni ko ‘rgan kishi/ Og ‘rininb hol so ‘rga-
yu, ul Laylilar — sog ‘lar kular. (“Men agar...”)

16. Bayram nomlariga: Go ‘zal iforlaring taralsin, ko ‘klam/ Yurtim, har bir kuning Navro ‘zdek bo ‘Isin.
(“Ko‘klam quvonchi”)

17. Harakat-holat ma’noli so‘zlar: Kecha — tog‘ni yigqudek chog‘lar/ Bugun sochda ko ‘paydi oglar.
(“Eski xirgoyi”)

Kuzatishlar ko‘rsatadiki, shoir qo‘llagan o‘xshatishlarning aksariyati metaforik xarakterga ega.
Masalan: 1. Yosuman misoli sochimni silayman/ Yig ‘lasam sevinib, sevinsam yig ‘laysan. (“Araz”) 2. She riyat
misoli kapalak — / Puflasang, singaydir ganoti. (“She’riyat”)

Shoirning “Men agar so ‘z so ‘vlasam ohlar urib, tog ‘lar kular” misrasi bilan boshlanuvchi g‘azalida
o‘xshatish vositasining qo‘shma shakliga, ya'ni “qiyos aylamoq” ko‘rinishiga guvoh bo‘lamiz. Mazkur vosita
tarixiy mazmunda yozilgan asarlardagina kuzatiladi: Telba Majnunga qiyos aylar meni ko ‘rgan kishi/ Og ‘rinib
hol so ‘rga-yu, ul Laylilar — sog ‘lar kular.

Xulosa. Umuman, Shodmon Sulaymon she’riyatidagi o‘xshatishlar tahlili quyidagicha xulosalar
chiqarishimizga asos bo‘la oladi:

- shoir ham an’anaviy, ham erkin o‘xshatishlardan o‘rinli foydalana olgan. Shodmon Sulaymon
ijjodidagi muallif nutqi neologizmi sanaladigan erkin o‘xshatishlar qo‘llanishida hech qanday sun’iylik, zo‘r-
bazo‘rakilik sezilmaydi. Ularning magsadli qo‘llanganligiga guvoh bo‘lamiz;

- shoir qo‘llagan o‘xshatishlar keng mavzuviy doirada bo‘lib, ularni yigirmaga yaqin tur ostida
tasniflash va tavsiflash mumkin;

- ijodkor qo‘llagan erkin o‘xshatishlar konstruksiyasida qiyos asosi ba’zida eksplitsit, ba’zida implitsit
tarzda kelganligi kuzatildi. Bu holatni shoirning badiiy niyati, ko‘zlagan magsadi bilan bog‘lash mumkin.

- shoirning tarixiy mavzuda yozilgan she’rlarida o‘xshatish vositalasining tarixiy shakllari ham
qo‘llanganligi kuzatiladi.
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BOLA NUTQIDA GENDERGA XOS LEKSIK-SEMANTIK FARQLAR VA ULARNING
INGLIZ HAMDA O‘ZBEK TILLARIDAGI AKS ETISHI

Shokirova Diloramxon Abduvali gizi,
, Andijon davlat universiteti, Xorijiy tillar kafedrasi dotsenti, PhD
diloromhon0099887700@gmail.com

Annotatsiya. Ushbu magolada bolalar nutgida uchraydigan leksik-semantik birliklar genderga xos
xususiyatlar nuqtayi nazaridan o ‘rganiladi. O ‘zbek va ingliz tillarida o°g‘il va qiz bolalar tomonidan
qo ‘llaniladigan so zlar semantik maydonlar asosida guruhlanib, ularning madaniy, psixologik va
kommunikativ mezonlari tahlil gilinadi. M. Ergasheva, D. Ziyayeva, T. van Dijk kabi olimlarning nazariy
garashlari asosida olib borilgan bu tadgigot, gender stereotiplarining til orgali ganday shakllanishini va
ijtimoiy ongiga ganday singishini yoritadi. Maqgola natijalari bola nutgining leksik xususiyatlari fagat biologik
yoki kognitiv emas, balki madaniy va ijtimoiy omillar bilan ham bog ‘liq ekanini isbotlaydi.

Kalit so“zlar: gender lingvistikasi, bola nutqi, leksik-semantika, madaniy stereotip, giyosiy tilshunoslik,
semantik maydon.

JEKCUKO-CEMAHTHYECKHUE PA3JINYMSL, OBY CJIOBJIEHHBIE TEHIEPOM, B
JETCKOHN PEYU U UX OTPA’)KEHHUE B AHI'VIMMCKOM U Y3BEKCKOM S3bIKAX

AuHomayusa. B Oannoll cmamve  paccmMampusaomcsa  JIeKCUKO-CeMaHmuyeckue — eOUuHuybl,
scmpedarowuecs 8 0emMcKoll peyl, ¢ MouKy 3peHus eeH0eproti cneyuguku. Ha ocnose cemanmuueckux noneu
NPOAHATUBUPOBAHDL CLOBA, UCNOTb3YEMbLE MATLYUKAMU U 0CBOUKAMU 8 Y30EKCKOM U AHSAULICKOM S3bIKAX, C
YUEMOM KYAbMYPHBIX, NCUXONOSUYECKUX U KOMMYHUKAMUGHwIX ¢haxmopos. Hccredosanue ocHO8aHO Ha
meopemuyeckux 6321:10ax maxkux yuénvix, kak M. Opeawesa, /. 3usesa, T. san Jletix, u oceewaem, xax
2eHOEepHbIe CMEPeomunvl  (OPMUPYIOMCsL Hepe3 S3bIK U YKOPEHSIOMCS 6 00WEeCmME8EeHHOM CO3HAHUU.
Peszynomamul cmamvu doxazviearom, wmo Jjiekcuueckue 0CcoOeHHOCmu 0emcKol pedu Césa3anbl He MOJIbKO C
OUONI0CUYECKUMU UTU KOCHUMUBHBIMU ACNEKMAMU, HO U C KYIbIMYPHbIMU U COYUATbHBIMU (aKMOpamu.

Kntouesvle cnosa: zcenoepnas nuHeGUCHMUKA, OemMCKAs peddb, JEeKCUKO-CeMAHMUKA, KYIAbHypHbie
cmepeomunst, CONOCMABUMENbHOE A3bIKO3HAHUE, CeManmuyecKoe noJe.

LEXICO-SEMANTIC GENDER DIFFERENCES IN CHILDREN’S SPEECH AND THEIR
REFLECTION IN ENGLISH AND UZBEK

Abstract. This article explores the lexical and semantic units found in children's speech from a gender-
specific perspective. Words used by boys and girls in both Uzbek and English are grouped based on semantic
fields and analyzed through cultural, psychological, and communicative lenses. Grounded in the theoretical
frameworks of scholars such as M. Ergasheva, D. Ziyayeva, and T. van Dijk, this study examines how gender
stereotypes are shaped through language and embedded in social consciousness. The findings demonstrate
that the lexical features of children's speech are influenced not only by biological or cognitive factors but also
by cultural and social dimensions.

Keywords: gender linguistics, child speech, lexico-semantics, cultural stereotype, comparative
linguistics, semantic field.

Kirish. Hozirgi zamon tilshunosligining yuksalib borayotgan yo‘nalishlaridan biri sifatida gender
tilshunosligi tobora kengroq nazariy va amaliy doiralarni gamrab olmoqgda. Til nafagat kommunikatsiya
vositasi, balki shaxsning ijtimoiy va madaniy identifikatsiyasi, o‘zligini anglash, tafakkur shakllanishi,
stereotipik tasavvurlarni kodlash va uzatish vositasi sifatida ham har tomonlama tahlil etilmoqda. Aynigsa, bu
jarayon bola nutqi doirasida olib borilgan tadgigotlarda yanada dolzarb tus olmoqgda. Chunki bola til orgali
jamiyat qoidalari, ijtimoiy rollar, jinsga oid stereotiplar, axlogiy-madaniy mezonlarni o‘zlashtiradi. Mazkur
sotsiolingvistik va lingvokognitiv jarayon esa, birinchi navbatda, leksik-semantik gatlamda yagqol ifodalanadi.

So‘nggi yillarda o‘zbek va ingliz tilshunosligida gender tilshunosligiga oid olib borilgan ilmiy
izlanishlar bola nutgi orgali jamiyatdagi gender ongi va ijtimoiy normalarning ganday shakllanishini ochib
berishga qaratilmoqda. Jumladan, D. Ziyayeva (2019) ta’kidlaganidek, “gender differensial til birliklari
nafaqat aks ettiruvchi, balki shaxs ijtimoiy identifikatsiyasini shakllantiruvchi vositadir”. Ushbu garash bola

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 142


mailto:diloromhon0099887700@gmail.com

LINGUISTICS

nutqida jinsiy tafovutlarning til vositasida qanday semantik asosda vujudga kelishini chuqur o‘rganish
zarurligini ko‘rsatadi.

Gender asosidagi semantik tafovutlar maktabgacha va boshlang‘ich maktab yoshidagi bolalar nutqida
alohida ko‘zga tashlanadi. Qiz bolalar nutqida emotsional, estetik va munosabatga oid so‘zlar ko‘proq
ishlatilsa, o‘g‘il bolalar nutqida harakatga, kuchga, ustunlikka oid birliklar ustunlik giladi. Bu holatlarni
kuzatish orgali lingvistik tizimda aks etgan gender stereotiplarini aniglash, ularning madaniy ildizlarini tahlil
gilish mumkin. Zero, til — bu jamiyat madaniyatining eng bargaror va chuqur kodidir.

Tilshunoslikda bola nutqini o‘rganish faqat grammatika, fonetika yoki psixologik rivojlanish doirasida
emas, balki ijtimoiy ong va madaniy normalarning lingvistik aks sadosi sifatida ham tahlil etilmogda. Ayni
jihatdan gender differensiasiyasi doirasida leksik-semantik birliklarni tadqiq gilish, bola tafakkurida gaysi
semantik maydonlar faol, qaysilari passiv, qanday semalar jinsga ko‘ra dominant bo‘lishini aniglash orqali
ancha keng ko‘lamli ilmiy xulosalarga erishish mumkin.

Tadqiqotlar shuni ko‘rsatmoqdaki, bola o‘z tilida ishlatadigan har bir birlik — u ongli ravishda
tanlaganmi yoki taqlid asosida qo‘llanganmi — ma’lum bir gender stereotipini tasdiglaydi yoki aks ettiradi.

9% 6 ¢ EE 1Y 2 <6

Masalan, o‘zbek tilida o‘g‘il bola “uraman”, “o‘zimnikiman”, “qochdi”, “urishdi” kabi harakatli va kuchga
asoslangan fe’llarni ishlatsa, qiz bola “yaxshi ko‘raman”, “onajon”, “chiroyli”, “yumshoq” kabi estetik yoki
emotsional birliklarga ko‘proq murojaat giladi. Ingliz tilida ham shunga o‘xshash holatlar kuzatiladi: boys —
kick, fight, win; girls — hug, pretty, lovely. Bunday semantik differensiasiya esa bola nutgida jinsiy
identifikatsiyaning boshlang‘ich bosqichlarini ko‘rsatib beradi.

M. Ergasheva (2020) fikricha, “bola nutqi — bu shunchaki lingvistik hodisa emas, balki genderning
ongda shakllanishi jarayonidagi lingvomadaniy aks sado”. Shu nuqtayi nazardan, bolaning til tizimi madaniy
kontekst va tarbiya muhitidan mustasno emas. Demak, bolaning nutqiy faolligida gender rollar, stereotiplar,
ijtimoiy mezonlar faol ishlaydi va bu, eng avvalo, leksik tanlovda yaqqol ko‘zga tashlanadi.

Mazkur magolaning magsadi — ozbek va ingliz tillarida bolalar nutqidagi jinsga oid leksik-semantik
birliklarni giyosiy tahlil gilish, ular orgali madaniyat, stereotip, ijtimoiy rol va kommunikativ ehtiyojlarning
bola nutqidagi semantik in’ikosi ganday ifodalanganini ochib berishdan iborat. Shu asosda magolada gender
differensiasiyasi jarayonida bola nutgining gaysi semantik maydonlarga asoslanishi, ularning jinsiy jihatdan
ganday ajralib turishi, gaysi birliklar universal, gaysilari esa madaniy xos ekanligi aniglanadi.

Tadgigot metodologiyasi: Mazkur tadgigot bola nutgida genderga oid leksik-semantik birliklarning
namoyon bo‘lishi va ularning o‘zbek hamda ingliz tillarida qanday farqlanishini ilmiy asosda qiyoslashga
garatilgan. Tadqgigot uslubiyati korpus tanlashdan boshlab, tahlil mezonlari va nazariy yondashuvlargacha
bo‘lgan barcha bosqichlarni oz ichiga oladi.

Tadgigotda foydalanilgan materiallar har ikki tilda maktabgacha va kichik maktab yoshidagi (4-9 yosh)
bolalar nutqiga oid adabiy va og‘zaki manbalardan iborat. Jumladan:

Badiiy adabiyotlar: O‘zbek tilida — Xudoyberdi To‘xtaboyevning “Sarig devni minib” asari, ingliz
tilida — Edith Nesbitning “The Railway Children” va Roald Dahlning “Matilda” asarlari. Ushbu badiiy
manbalar bolaning dunyoqgarashi, til boyligi va gender rollarini obrazlar orgali aks ettiradi.

Og‘zaki muloqot transkriptlari: Maktabgacha ta’lim muassasalarida o‘tkazilgan suhbat yozuvlari,
bolalar o‘yinlaridagi dialoglar hamda uy sharoitida ota-ona bilan mulogot jarayonlaridan olingan matnlar
asosida tahlil olib borildi.

Didaktik materiallar: Boshlang‘ich sinf o‘quv darsliklari, nutqni rivojlantirish mashqlari va sinov
topshiriglari orqali bolalarga taqdim etilgan lug‘aviy birliklar ajratib olindi.

Ushbu manbalar bola nutqining real, kontekstual va madaniy jihatdan neytral bo‘lmagan holatini aks
ettiradi. Har bir tanlangan materialda bolalarning jinsiy differensial til tanlovi, emotsional reaktsiyalari,
harakatga oid fe’llar, nutq etiketi va ijtimoiy muomala elementlari o‘rganildi.

Tadgiqotda bir nechta lingvistik tahlil usullaridan kompleks yondashuv asosida foydalanildi:

Deskriptiv tahlil: Ma’lumotlarni tavsiflash, turlarga ajratish va asosiy birliklarni aniglash uchun
qo‘llanildi. Har bir til birligi kontekstdan ajratilgan holatda emas, balki matn va diskurs doirasida baholandi.

Qiyosiy tahlil: O‘zbek va ingliz tillarida bolalar tomonidan ishlatilgan leksik birliklar o‘zaro
solishtirilib, jinsiy tafovutlar aniglandi. Bu analizda semantik yadro, ekspressivlik darajasi, madaniy yuklama
va grammatik qurilmalarga alohida e’tibor qaratildi.

Semantik maydon nazariyasi: J. Lyons va D. Crystal ishlari asosida har bir jinsga oid tipik leksik
birliklar semantik guruhlarga ajratildi. Masalan:

Estetik obrazlar maydoni (gul, chiroyli, go‘zallik);

Harakat va kuch maydoni (urmog, yugurmog, jang);

Emotsional munosabat maydoni (yaxshi ko‘raman, yig‘lamoq, xafa). Ushbu maydonlarning jinsga qarab
ganday tagsimlanishi alohida tahlil gilindi.
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Kognitiv-pragmatik yondashuv: Bola tilidagi jinsiy xususiyatlar fagat semantik emas, balki kognitiv
jihatdan ham asoslangan. Bolaning ongida mavjud bo‘lgan gender stereotiplar (masalan: “o‘g‘il bola
yig‘lamaydi”, “qiz bola muloyim bo‘lishi kerak™) nutqda qanday ko‘rinish topayotgani o‘rganildi. Bu
yondashuv orgali bola nutgining nafagat aktual, balki ehtimoliy strukturasi ham aniglanadi.

Diskurs tahlili. T. van Dijk nazariyasi asosida har bir genderga oid leksik birlikning ijtimoiy
kontekstdagi o‘rni aniglandi. Ya’ni, bola biror so‘z yoki iborani qanday sharoitda, kim bilan va gqanday
magsadda qo‘llayotganiga qarab, uning pragmatik va ijtimoiy funksiyasi tahlil gilindi.

Tadgigotda bola nutgida aniglangan barcha leksik birliklar quyidagi mezonlar asosida tasniflandi:

Jinsiy asoslangan birliklar — aynan erkak yoki ayol obraziga oid so‘zlar: gizcha, o ‘g ‘ilcha, amakim,
oyijon, dadajon, kuchli, go ‘zal.

Madaniy konnotatsiyali birliklar — jamiyatda jinsga oid madaniy stereotiplarni ifodalovchi birliklar:
qiz bola uyda o ‘tiradi, o ‘g ‘il bola pul topadi, gizcha yig ‘lab yubordi, u yigitdek dadil.

Ijtimoiy rolga oid birliklar — bolalarning o‘zini jamiyatdagi o‘rniga nisbatan ifodalovchi birliklar:
men akaman, men himoya gilaman, opam g ‘amxo ‘r, onam yaxshiroq qiladi.

Emotsional bo‘yoqli birliklar — bola nutgida emotsional-psixologik yuklamaga ega bo‘lgan so‘zlar:
yaxshi ko ‘raman, xursandman, qo ‘rqdim, yig ‘ladim, quvonch, hasrat.

Harakat va statik xarakterli birliklar — o‘g‘il bolalar nutqida ko‘proq harakatni bildiruvchi fe’llar,
giz bolalar nutqida esa statik, tasviriy birliklar uchraydi. Masalan: urmog, yugurmog, tutmoq vs. yotibdi, jim,
kulib turibdi.

Natijalar. Ushbu tadgiqot davomida o‘zbek va ingliz tillarida maktabgacha hamda boshlang‘ich maktab
yoshidagi bolalar nutqida jinsiy differensial belgilarga ega bo‘lgan leksik-semantik birliklar ajratilib, ularning
turlari, semantik yo‘nalishi, madaniy konnotatsiyasi va nutqiy kontekstdagi funksional yuklamasi chuqur
o‘rganildi. Olingan natijalar jinsiy tafovutlarning har ikki tilda mavjudligini, ammo ularning ko‘lami va
xarakteri jamiyatdagi gender sotsializatsiyasi darajasiga bog‘liq holda turlicha ifodalanishini ko‘rsatdi.

Tahlil natijalariga ko‘ra, o‘zbek tilida qiz va o‘g‘il bolalar tomonidan ishlatiladigan leksik birliklar aniq
jinsiy tafovutlar bilan ajralib turadi. Qiz bolalar nutqida ko‘proq emotsional, estetik va domestik (uyga oid)
so‘zlar uchraydi. Masalan:

Emotsional leksikalar: sevinch, sevgi, yumshoq, oppog, ohangrabon. Ushbu birliklar giz bolaning hissiy
kechinmalari va muloyim xulgini til orgali ifodalashga xizmat giladi.

Estetik va uyga oid so‘zlar: soch, gul, tort, onam, kukilar. Bu leksik birliklar orqali qiz bola o‘zini
go‘zallik, parvarish va uy mubhiti bilan bog‘laydi.

O‘g‘il bolalar nutqida esa buning aksi tarzida ko‘proq harakatga, kuch va ustunlikka oid birliklar
dominanta bo‘ldi:

Harakat va kuchga oid so‘zlar: urmoq, yugurmogq, jang, kuchli. Bu birliklar o‘g‘il bolaning faol,
tashabbuskor, kuchga asoslangan xatti-harakatlarini bildiradi.

Hukmronlik bildiruvchi birliklar: o‘zimnikiman, sen chiq, men birinchi. Ushbu birliklar orqali o‘g‘il
bola ierarxik ijtimoiy o‘rni va ustunligini til orqali mustahkamlashga intiladi.

Ushbu natijalar D. Ziyayeva (2019) va M. Ergasheva (2020) tomonidan ilgari surilgan nazariy
garashlarni — ya’ni, “gender differensial til birliklari jamiyatdagi ijtimoiy rollarning tildagi in’ikosi” degan
fikrni tasdiglaydi. Til jamiyatdagi rollar va stereotiplarning kodlovchisi bo‘lib, bola bu birliklarni ongli yoki
ongsiz tarzda o‘zlashtiradi.

Ingliz tilidagi natijalar ham shunga o‘xshash leksik-semantik differensiallikni ko‘rsatdi. Biroq bu
tafovutlar o‘zbek tilidagidek keskin emas, balki nisbatan moslashuvchan va kontekstga qarab o‘zgaruvchan
tusda namoyon bo‘ladi.

Qiz bolalar nutqida uchragan ba’zi leksik birliklar quyidagilardan iborat: cute, lovely, mommy, pink,
best friend, help, flower. Bu birliklar giz bolaning estetik, emotsional va ijtimoiy mulogotga moyilligini
bildiradi.

O‘g‘il bolalar nutqida dominanta bo‘lgan birliklar: kick, robot, superman, fight, brave, fast, win. Bu
birliklar kuch, texnologiya, g‘alaba va raqobat kabi semantik maydonlarni ifodalaydi.

Shuningdek, ingliz tilidagi bolalar nutqida ommaviy madaniyat (media, multfilmlar, video o‘yinlar)
ta’siri sezilarli darajada ko‘zga tashlandi. Masalan, superman, robot kabi birliklar gender stereotiplarini global
diskurs vositalari orgali mustahkamlash holatini ko‘rsatadi. Bu esa anglofon jamiyatlarda ham bola tilida
gender rollarning ijtimoiy diskurs orgali kodlanayotganini anglatadi.

Jinsiy leksik tafovutlar: giyosiy jadval
Semantik O‘zbek O‘zbek Ingliz Ingliz
yo‘nalish (gizlar) (o‘g‘illar) (qgirls) (boys)
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Emotsiya sevgi, kulgu g‘azab, happy, angry, win
jahldor love
Estetik chiroyli, gul yo‘q pretty, cool
pink
Harakat yugurish urmoq, jump kick, run
(kam) yugurmoq (kam)
Hukmronlik — men birinchi — my turn, |
won

Jadvaldan ko‘rinib turibdiki, o‘zbek bolalarining jinsiy leksik differensiasiyasi ingliz bolalariga
qaraganda ancha keskin va qat’iy. Buning asosiy sababi sifatida jamiyatdagi gender rollarining qat’iy
chegaralanganligi, an’anaviy sotsializatsiya modeli va madaniy stereotiplarning kuchli ta’siri ko‘rsatiladi.
Ingliz tilida esa bu tafovutlar nisbatan yumshoqroq: ba’zi hollarda gizlar ham kick, win kabi birliklarni
ishlatishi, yoki o‘g‘il bolalar cute, pink kabi so‘zlardan foydalanishi mumkin.

Umuman olganda, har ikki tilda bola nutqida jinsiy tafovutlar mavjud bo‘lib, ular turli semantik
maydonlarda namoyon bo‘ladi. Eng asosiy tafovut esa ushbu tafovutlarning darajasi va ijtimoiy sabablari bilan
bog‘liq. O°zbek tilida bu tafovutlar ancha barqgaror va stereotipik asoslangan bo‘lsa, ingliz tilida esa nisbiy
erkinlik, muqobillik va kontekstdan kelib chiqadigan o‘zgaruvchanlik bilan ajralib turadi.

Muhokama. M. Ergashevaning (2020) ta’kidlashicha, “bola nutqi nafaqat ijtimoiy ta’sirni, balki ong
osti stereotiplarni ham aks ettiradi”. Ushbu fikr bola nutqidagi leksik-semantik birliklarning jinsga oid
farglanishini nafagat ijtimoiy tizim bilan, balki madaniyat, ta’lim, oilaviy kommunikatsiya va media orgali
shakllanadigan chuqur psixolingyvistik jarayonlar bilan bog‘lashga asos beradi. Tadqiqot natijalari ham shuni
ko‘rsatdiki, bola yoshligidan boshlab jinsiga mos til birliklarini tanlaydi, ulardan foydalanadi va ularni asta-
sekin ong osti darajasida ichkilashtiradi.

O‘zbek bolalari nutqida aniglangan “qiz bola muloyim bo‘lishi kerak”, “o‘g‘il bola yig‘lamaydi” kabi
ijtimoiy stereotiplar fagat axlogiy-etik doirada emas, balki til vositasida ham uzatilmogda. Bunday stereotipik
normalar jamiyat tomonidan bolaga bevosita emas, balki bilvosita — maqollar, matallar, bolalar adabiyoti va
oilaviy og‘zaki muloqot orqali singdiriladi. Masalan, o‘zbek xalq maqollarida uchraydigan “Qiz bola egilsa
chiroyli” kabi iboralar nafaqat estetik tasavvurni, balki ijtimoiy bo‘ysunuv normasi orgali gender ierarxiyasini
mustahkamlovchi vosita sifatida xizmat giladi. Shu tarzda bola oz nutqida passiv, itoatkor va muvozanatli til
birliklarini tanlaydi.

Bundan tashqari, ingliz tilida bolalar ko‘proq inklyuziv tilga duch kelishadi. Masalan, Girls can be
engineers, Boys can cry too kabi ifodalar nafagat media va bolalar adabiyotida, balki maktab ta’limida ham
faol targ‘ib gilinadi. Ushbu yondashuv C. Tannen (1990) tomonidan ilgari surilgan “gender as performance”
nazariyasiga hamohang bo‘lib, bolalarning jinsiy rollarga bo‘lgan yondashuvini shakllantirishda tilning
konstruktiv vosita sifatidagi o‘rnini tasdiglaydi.

Til — bu jamiyat tafakkurining ifodasi bo‘lib, har bir jamiyatda semantik yuklamalar turlicha shakllanadi.
O‘zbek tilida jinsga oid leksik birliklar ko‘pincha konnotativ, ya’ni ma’noning yuzaki emas, balki chuqur
madaniy va emotsional qatlamiga ega bo‘ladi. Masalan, gul — nafaqat o‘simlik sifatida, balki qiz bolaga
nisbatan metaforik yo‘sinda qo‘llaniladi. Yoki chig, bu meniki degan oddiy iboralar — ierarxik hukmronlikni
bildiruvchi til birliklariga aylanadi.

Ingliz tilida esa ko‘plab birliklar denotativ ma’noga ega bo‘lib, gender tafovutlari ko‘proq kontekstdan
kelib chigadi. Pink, cute, kick, robot kabi birliklar jinsga xos semantik assotsiatsiyalar bilan boyitilgan bo‘lsa-
da, ular inklyuziv kontekstlarda o‘z ma’nosini yo‘qotishi mumkin. Bu holat ingliz tilining demokratik va
sotsial inklyuzivlikka intiluvchi til siyosati bilan izohlanadi.

Bolalar nutqidagi genderga oid leksik birliklar 0°z-o‘zidan yuzaga kelmaydi, balki bir nechta ijtimoiy
kontekst orgali shakllanadi:

Oila: O‘zbek oilalarida ota-ona va katta yoshli garindoshlar bola bilan mulogotda jinsiy rolga oid til
birliklarini bevosita singdiradilar. Masalan, qiz bola jim o‘tiradi, o‘gil bola yig‘lamaydi kabi gaplar bola
nutgining semantik ramkasini belgilaydi.

Ta’lim: Ingliz ta’lim tizimi gender tengligini rag‘batlantiradi. Bolalarga har ikki jinsga oid rollarni sinab
ko‘rish huqugqi borligi o‘rgatiladi. Ozbek ta’lim tizimida esa bu borada hali yetarli yondashuvlar mavjud emas.

Media: Ingliz tilidagi bolalar uchun mo‘ljallangan adabiyot va multfilmlarda inklyuziv g‘oyalar yetakchi
o‘rinni egallaydi (Peppa Pig, Dora the Explorer, Steven Universe va b.). O‘zbek mubhitida esa an’anaviy rollar
targ‘ib etilishi davom etmoqda.

Shuni ham ta’kidlash kerakki, bolalar nutqidagi gender differensiallari statik emas. [jtimoiy muhitdagi
o‘zgarishlar, ta’lim yondashuvlari, global madaniyatning kirib kelishi bilan bola tilidagi gender kodlar ham
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o‘zgarib bormoqda. Aynigsa, urbanizatsiyalashgan hududlardagi o‘zbek bolalari nutqida doktor bo‘laman,
men kuchliman, ammo yig‘layman kabi iboralar uchray boshlagan. Bu esa til orgali stereotiplarning asta-sekin
yemirila boshlaganini ko‘rsatadi.

Xulosa. Ushbu tadgiqot bola nutgida genderga oid leksik-semantik xususiyatlarning mavjudligini va
ularning qanday omillar ta’sirida shakllanishini aniqlashga qaratildi. O‘zbek va ingliz tillari misolida
o‘tkazilgan tahlil shuni ko‘rsatdiki, bola tilidagi leksik birliklar shunchaki tasodifiy tanlangan vosita emas,
balki ijtimoiy identifikatsiyaning, madaniy kodlashning va jamiyat tomonidan ilgari surilayotgan gender
stereotiplarining mahsulidir.

Tadqiqot natijalariga ko‘ra, bola nutqining leksik-semantik tarkibi individual psixologik rivojlanish
jarayoni bilan bir gatorda, keng ijtimoiy-madaniy muhit — oila, ta’lim, ommaviy axborot vositalari va umumiy
til siyosati bilan chambarchas bog‘liq ekanligi isbotlandi. Aynigsa, ijtimoiy-gender stereotiplari bolaning ong
osti darajasida til birliklarini o°zlashtirishiga sabab bo‘lmoqda. Bu holat M. Ergasheva (2020) tomonidan ilgari
surilgan fikrlarni amaliy jihatdan tasdiglaydi: bola tilida jamiyatdagi mavjud ierarxiyalar va gadriyatlar aks
etadi.

Qiyosiy tahlil shuni ko‘rsatdiki, o‘zbek tilida jinsiy Ileksik tafovutlar nisbatan keskin va
stereotiplashtirilgan xarakterga ega. Qiz bolalar nutqida emotsional, estetik va uy ishlariga oid so‘zlar ustunlik
qilgan bo‘lsa, o‘g‘il bolalar nutqida harakat, kuch, hukmronlik kabi semantik maydonlar faolligi ko‘zga
tashlandi. Bu esa o‘zbek jamiyatidagi an’anaviy gender rollarining bolalar nutqiga bevosita ta’sir
ko‘rsatayotganidan dalolat beradi. Ingliz tilidagi bola nutgida esa bu tafovutlar ancha yumshogq, kontekstual
va muqobil shakllarda ifodalangan. Anglofon madaniyatdagi gender tengligi, inklyuziv ta’lim va media orqali
targ‘ib gilinayotgan neytral yondashuvlar natijasida bola leksikasida ijobiy mugqobilliklar yuzaga kelgan.

Kelgusi tadgiqotlar uchun quyidagi yo‘nalishlar dolzarb hisoblanadi:

Sun’iy intellekt (AI) va natural language processing (NLP) texnologiyalari yordamida genderga xos
leksik modellarni avtomatik ravishda ajratib olish imkoniyatlarini o‘rganish;

Media-tekstlar (multfilmlar, reklama, bolalar kitoblari) asosida bola ongiga uzatilayotgan gender
rollarini diskursiv tahlil qgilish;

Ko‘p tillilik asosida boshga madaniyatlar bilan giyosiy tahlil olib borish orgali global va lokal
stereotiplar fargini aniglash.

Xulosa gilib aytganda, bola tilida aks etayotgan gender leksikasi tilshunoslik uchun nafagat til tizimidagi
fakt, balki ijtimoiy ongning bir ko‘zgusi sifatida muhim obyekt bo‘lib xizmat giladi. Uni chuqurroq o‘rganish
— kelajakda inklyuziv, genderga nisbatan adolatli til siyosatini shakllantirishga hissa qo‘shadi.
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FRAZEMA VA FRAZEMALARARO MA’NOVIY MUNOSABAT
Asadova Shahlo Akmal qizi,
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Annotatsiya. Lison va unga tegishli har bir tushuncha o ziga xos serdirralikka ega. Shunga ko ‘ra, til
tilshunoslik bilan birga qator ijtimoiy fanlar tomonidan ham o ‘rganilishini bilamiz. Tilni o rganishda ishtirok
etadigan har bir fanning tilga nisbatan o z munosabati borligi ham ma’lum. Bu munoSabat muayyan ijtimoiy
fanning tilning qaysi aspektini o ‘rganishi bilan xarakterlanadi. Lison deyilganda ma’lum bir jamiyatning
barcha a’zolari uchun awvaldan tayyor holga keltirilib go ‘yilgan, hamma uchun umumiy hamda majburiy
fikrni ifodalash va boshga maqsadlar uchun xizmat giladigan birliklar hamda bu birliklarning o zaro birikish
gonuniyatlari yig ‘indisi tushuniladi. Tilning bunday talqini uning psixofizik hodisa ekanligini, u o ‘zida
umumiylik, mohiyat, imkoniyat, sabab kabi sifatlarni mujassamlashtirganligini isbotlaydi. Lison bunday
xususiyatlarini aniq formalarda — xususiy hodisa va vogeliklar sifatida yuzaga chigaradi. Frazema va
frazemalararo ma’noviy munosabat ham shular jumlasidandir.

Kalit so“zlar: lison, nutg, umumiylik, xususiylik, frazema, ibora, frazemalararo munosabat.

OPAZEMA U MEHTAJIBHBIE OTHOIIEHUSA MEXAY ®PASEMAMMN

Annomauus. H3vix u Kadxcooe u3 e20 NOHAMUL UMeron ceou cneyuguueckue noaucwl. Il1oamomy mol
3HAEM, UMO SA3bIK U3VHAENCsl PAOOM COYUATbHLIX HAYK, GKIOYAs Auneeucmuky. HMzeecmuo makoice, umo
Kadcoask OUCYUNIUHA, USYHAIOWAS A3bIK, UMEET C HUM C8010 COOCMBEHHYIO CB53b. DMa C6513b ONpedesemcs.
mem, KaKou acnekm si3blKa uzyyaem ma Uil UHAs COYUAIbHAs HAYKd. A3bIK — 9M0O COBOKYNHOCHb eOUHUY,
3apanee NOO20MOGIEHHbIX OJisL 6CeX UNEHO08 OAHHO20 00WeCmea U CLyHCAwux OJs 8blpadiceHus odwel u
00s13amenbHOU 0I5l 6cex MbICAU U OJis Opyeux yeaetl, a makxice 3aKoHbl 00beduHenus smux eounuy. Taxas
MPAKmMosKa s3blka O0KA3bIBAEN, Ymo OH npedcmasisnem coboll ncuxoguzuieckoe seieHue, GONIowaouee 6
cebe maxue Kauecmed, Kak 0OUHOCb, CYWHOCTb, B03MONCHOCHb, PA3YM. H3bIK NPOsI6Asem dmu CeOlUCmed 8
KOHKDEemHbIX opmax — 6 ¢hopme KOHKpemHblX seieHutl u coovimui. K num ommuocsimes gpazema u
CeMaHmuyecKue OMHOUeHUs1 Mexcoy pazemamu.

Knwuesvie cnosa. s3vik, peuvb, 00WHOCMb, YACMHOCMb, Gpaza, evipadceHue, Medxicppazosuie
OMHOULEHUSI.

PHRASEME AND MENTAL RELATIONS BETWEEN PHRASEMES

Annotation. Language and each of its concepts have their own specific nuances. Therefore, we know
that language is studied by a number of social sciences, including linguistics. It is also known that each
discipline that studies language has its own connection with it. This connection is determined by what aspect
of language a particular social science studies. Language is a set of units prepared in advance for all members
of a given society and serving to express a common and obligatory thought for all and for other purposes, as
well as the laws of unification of these units. This interpretation of language proves that it is a psychophysical
phenomenon that embodies such qualities as community, essence, possibility, and reason. Language manifests
these properties in specific forms — in the form of specific phenomena and events. These include phrasemes
and semantic relations between phrasemes.

Key words: language, speech, community, particularity, phrase, expression, interphrase relations

Kirish. Dunyo aholisi foydalanadigan amaldagi har bir til avvaldan tayyor holga keltirilgan, o‘sha tilda
so‘zlashuvchilar uchun umumiy hamda majburiy, muayyan fikrni ifodalash va boshga turli kommunikativ
magsadlar uchun xizmat giladigan birliklar hamda bu birliklarning ozaro birikish gqonuniyatlari yig‘indisidir.
Lison hamisha nutqiy vogeligi bilan e’tiborga loyiq. Shu nuqtayi nazardan lison va nutgning har biriga xos
mustagqil birliklari mavjud. Lisonda birliklar va birikish qonuniyatlari farglanadi. Lisoniy birlik ikki tomonning
bir butunligidan iborat bo‘ladi:

a) lisoniy birlikning shakliy, tashgi tomoni;

b) lisoniy birlikning ma’lum bir vazifasi, ma’noviy giymati.
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Lisoniy birlik ongda gandaydir tarh, ramz sifatida saglanadi. Masalan, [kitob] leksemasining tarkibiy
xususiyatlari hagida umumlashma tasavvur o‘zbek tilida so‘zlashuvchi barcha jamiyat a’zolari tilida birdir. Bu
[kitob] leksemasining tashqgi tomonidir, uning ichki tomonini muayyan bilimlar yoki vogeliklar, fikr-
mulohazalar yoki boshqga bitiklar bitilgan, bosma sahifalari tartib bilan terilib, muqovalangan qog‘oz buyum
(ayni paytda internet sahifalaridan joy olgan word, pdf yoki boshqga shakldagi) nashr namunasi tashkil etadi.
Ichki va tashgi tomonni bir-biridan ajratib bo‘lmaydi. Sossyur ta’biri bilan aytganda lison (til) sistemalar
sistemasidir. Undagi har bir birlik kichik sistemalarni tashkil etadi va ma’lum vazifani bajaradi. Chunonchi,
frazemalar ham tilda lisoniy birlik sifatida yashaydi. Demak, frazemalarga ham boshqa lisoniy birliklar —
fonema, leksema, morfema yoki goliplar kabi umumiylik, mohiyat, imkoniyat, sababiyat kabi xususiyatlar xos.

Asosiy gism. Frazeologik birliklar murakkab tarkibli til birligi bo‘lib, ularning ifoda plani ikki yoki
undan ortig komponentlarning uyushmasidan iborat. Frazeologik birliklar tilda ko‘plab uchraydigan, fikrni
keng obrazli, o‘tkir ma’noli, keng gamrovli ifodalaydigan til birligi sifatida, hamma vaqt tuzilishiga ko‘ra
sostavlidir [7, 437]. Frazeologizmlarning struktural xususiyatlarini tashgi strukturasiga ko‘ra, ya’ni frazema
komponenti sifatida ishtirok etayotgan so‘zlarning turkumi va migdoriga garab ham tasniflash mumkin.
Ularning tashqgi strukturasiga qarab guruhlarga ajratishda frazeologik birliklar tarkibidagi so‘z
(komponent)larning migdori asos gilib olinadi. Bunday guruhlash natijasida frazeologik graduonimlar
tabiatiga ko‘ra necha so‘z (komponent)dan tarkib topganligi aniglanadi. O‘zbek tilidagi frazeologizmlarni
tashqi strukturasiga garab quyidagicha guruhlarga ajratish mumkin:

1.1kki komponentli frazeologizmlar.

2.Uch komponentli frazeologizmlar.

3.To‘rt va undan ortig komponentli frazeologik birliklar.

Ikki komponentli frazeologizmlarga quyidagilarni misol keltirish mumkin: amri mahol (giyin, gumon),
angoning urug ‘i (taqchil, kamyob), agldan ozmoq ( jinni bo‘Imoq) va h.

Uch komponentli frazeologizmlarga quyidagilarni misol keltirish maqsadga muvofiq: arpasini xom
o ‘rmoq (nima yomonlik qilmoq), barmog ‘ini bigiz gilmoq (niqtab ko‘rsatmoq), bir cho ‘gishda gochirmoq
(osonlikcha yengmoq), chizgan chizig ‘idan chigmaydigan (barcha talablarini to‘la-to‘kis bajaradigan,
ko‘rsatmasiga ko‘ra ish tutadigan) va h.

To‘rt komponentli frazeologizmlarga quyidagilarni misol keltirish o‘rinli: boshini gayoqga urishini
bilmaydigan (ilojsiz, chorasiz), fikrlari bir yerdan chigadigan (fikr-o‘ylari mos, hamfikr), gapni bir joyga
qo ‘ymoq (o‘zaro kelishmoq) va h.

Frazeologizm ikki yoglama lisoniy birlik, shakl va mazmunning dialektik birligidan iborat.
Frazeologizmning shakliy tomonini so‘z (leksema emas) tashkil qiladi. Ularning mazmuniy tomoni
frazeologik ma’nodir. Frazeologik ma’no o‘ta murakkab tabiatli, leksemada bo‘lgani kabi ayrimi denotativ
tabiatli bo‘lsa, boshqalari grammatik ma’noga ega, xolos. Masalan, mustaqil so‘z turkumiga kiruvchi
frazeologizm: (burgaga achchiq qilib, ko ‘rpaga o't go ‘ymoq, tarvuzi qo ‘ltig ‘idan tushmoq,; ko ‘ngli bo ‘sh;
hash-pash deguncha) denotativ ma’noga ega bo‘lsa, turgan gap, shunga garamay kabi nomustaqil
frazeologizmlar fagat grammatik vazifa bajaradi.

Odatda, frazeologizmning ma’nosi bir leksema ma’nosiga teng deyiladi. Biroq ular hech qachon teng
emasligi kuzatiladi. Chunki frazeologizm va leksema ma’nosi teng bo‘lsa edi, unda frazeologizm ortigcha
bo‘lib qolar edi. Misol sifatida yoqasini ushlamoq frazeologizmi bilan hayron bo ‘Imoq leksemasining
ma’nolarini qiyoslab ko‘raylik. Mazkur frazeologizm ‘kutilmagan, tushunib bo‘lmaydigan narsa yoki
hodisadan o°ta darajada ta’sirlanib, taajjublanmoq” bo‘lsa, hayron bo ‘Imog leksemasi “kutilmagan, tushunib
bo‘Imaydigan narsa yoki hodisadan ta’sirlanmoq” sememasiga ega. Har ikkala ma’noda ham kishi ichki ruhiy
holati (denotat) aks etgan. Biroq frazeologizm ma’nosida “o‘ta darajada” va “so‘zlashuv uslubiga xo0s”,
“bo‘yoqdor” semalariga egaligi bilan “hayron bo‘lmoq” leksemasidan farglanadi. Demak, frazeologizmning
ko‘pincha, ifoda semalarida obrazlilik, bo‘yoqdorlik bo‘rtib turadi. Umuman olganda, frazeologik ma’no
torroq va muayyanroq, leksema ma’nosi esa, unga nisbatan kengroq va mavhumroq bo‘ladi. Masalan, [hayron
bo ‘Imoq] leksemasi nutqiy vogqelikda qo‘llanilishiga ko‘ra umumuslubiy va hassiy-ta’siriy jihatiga ko‘ra
bo‘yogsiz hisoblanadi. Shuning o‘ziyoq mazkur leksemani nutgning barcha uslublarida qo‘llash imkoniga
egaligini va turli “bo‘yoqlar” bilan ishlatish mumkinligini ko‘rsatadi.

Ko‘rinadiki, frazeologizm va leksema bir narsa yoki hodisani atasa-da (atash semelari bir xil bo‘lsa ham),
ifoda bo‘yoqlari bilan keskin farglanib turadi (ya’ni ifoda semalari turlichadir).

Frazeologizm birdan ortiq mustaqil so‘zdan tashkil topadi. Biroq uning ma’nosi tashkil etuvchi
ma’nolarining oddiy yig‘indisi emas. Masalan, qgo ‘yniga qo ‘l solmoq frazeologizmining ma’nosi go ‘yin, qo ‘I,
solmoq leksemalari ma’nolari sintezi yoki qo‘shiluvchisi emas. Frazeologizmning ma’nosi tashkil etuvchi so‘z
to‘la yoki gisman ko‘chma ma’noda ishlatilishi natijasida hosil bo‘ladi. Masalan, birovning fikrini bilishga
urinish harakati uning qo‘ynini titkilab, nimasi borligini bilishga intilish harakatiga o‘xshaydi. Natijada,
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qo ‘yniga qo ‘I solmoq erkin birikmasi o°zidan anglashilgan mazmunga o‘xshash bo‘lgan boshqa bir mazmunni
ifodalashga ixtisoslashadi va qurilma frazeologizmga aylanadi. Yoki kishi qo‘ltiglab ketayotgan tarvuzini
tushirib yuborsa, ganday ahvolga tushadi? Biror narsadan ruhiy tushkunlikka tushgan odamning holati shunga
monand va erkin birikma frazeologizm mohiyatiga ega bo‘lgan [9;10]. Bu esa, frazeologik ma’noning
mantigiyligidan dalolat beradi.

Frazeologizm tarkibidagi ayrim so‘zning ko‘chma ma’noda, boshqalarining o‘z ma’nosida qo‘llanilishi
natijasida ham vujudga kelishi mumkin. Masalan, aglini yemogq, ko zini bo ‘yamoq, ko ‘zi ko ziga tushmoq,
og‘zi qulog ‘ida frazeologizmlarida aql, ko‘z, og‘iz so‘zlari o‘z ma’nosida, yemoq, bo ‘yamogq, tushmogq,
qulog ‘ida so‘zlari ko‘chma ma’noda. Ba’zan harakat-holatning natijasini ifodalovchi qurilma frazeologizmga
aylanadi. Masalan, kishi afsuslanishi natijasida barmog‘ini tishlab qolishi mumkin. Shuning uchun barmog ‘ini
tishlab qolmoq qurilmasi frazeologik giymat kasb etgan. Tishni-tishga go ‘ymogq, tepa sochi tikka bo ‘Imogq,
labiga uchuq toshmoq iboralari ham shular jumlasidandir.

Ayrim frazeologizm turli irim-sirimlar, tushuncha, rivoyat asosida ham shakllanadi: 1. “Jabrdiyda "ning
ham, guvohlarning ham dumi xurjunda gaplari shunday savollar berilishini talab etardi. (M.Ismoiliy) 2.
Hammani qo ‘yib, sizning soldat o ‘g ‘lingizga tegaman deb ko ‘zim uchib turibdimi? (M.Muham.) 3. Uning
eriga mening ko ‘zim tekkan emish. (1.Rahim)

Natijalar va muhokama. Nutqda frazeologizmlarning aksariyati birma’noli ekanligini kuzatamiz.
Ammo polisemantiklik frazeologizmlarda ham uchrab turadi. Masalan, aqli yetadi frazeologizmi “idrok
qilmoq”, “ishonch hosil qilmoq” ma’nosiga, bo ‘yniga go ‘ymogq iborasi 3 ta — “aybni birovga to‘nkamoq”,

LT3

“isbotlab bermoq”, “muayyan ishni bajarishni birovning zimmasiga yuklamoq” ma’nolariga, go ‘Iga olmogq
iborasi esa, 4 ta — “o‘z ixtiyoriga o‘tkazmoq”, “qo‘qqisdan hujum qilib bosib olmoq”, “qamash magsadida
tutmoq”, “biror yo‘l bilan 0°z xohishiga bo‘ysunadigan qilmoq” ma’nolariga ega.

Frazeologik polisemiyada barcha ma’no ko‘chma bo‘lganligi bois, ularni bosh va hosila ma’nolarga
ajratish qgiyin.

Frazeologizmlarda semantik munosabat. Leksikada bo‘lgani kabi frazeologiyada ham lisoniy-
semantik munosabat amal giladi. Bular quyidagilar:

Frazeologik sinonimiya.

Frazeologik graduonumiya.

Frazeologik giponumiya.

Frazeologik partonumiya.

Frazeologik antonimiya.

Frazeologik omonimiya.

Quyida ular xususida biroz to‘xtalamiz.

Frazeologik sinonimiya. Til — uzoq tarixiy taraqqiyot mahsuli bo‘lib, undagi sinonim so‘z va iboralar
kishi tafakkuri tadrijiy rivoji bilan bog‘liq holda vujudga keladi. Ma’nodosh so‘zlar kishilarning so‘z
ma’nolarini har tomondan to‘laroq, mukammalroq ochishga urinishi natijasida vujudga keladi. Masalaga ana
shu nugtayi nazardan garaganda, har ganday tilning lug‘at tarkibidagi asosiy vositalardan birini sinonim so‘z
va iboralar tashkil etadi.

Sinonimlar til boyligi bo‘lib, avvalo, vogea-hodisa, shaxs va predmetlarni ifodalovchi til birliklarining
eng nozik ma’no bo‘yoqlarini yuzaga chiqaradi. Ikkinchidan, sinonimlar fikr ifodalashda takror va qaytariqqa
yo‘l qo‘ymaydi. So‘zlarni takror qo‘llash esa, nutqqa putur yetkazib, uslubiy g‘alizlikka olib kelishi mumkin.

O‘zbek tili o‘zining katta, boy ma’nodosh so‘zlar va iboralar guruhiga ega bo‘lib, ularni nutq jarayonida
o‘rinli qo‘llash har bir so‘zlovchidan katta mas'uliyat, milliy til va millat ruhiga hurmat-e'tibor talab giladi.

Sinonimiya — semantik hodisa sifatida shunday izohlanadi: “Til birliklarining (so‘zlar, iboralar va b.)
bir xil denotativ ma’noga ega bo‘lishiasosida guruhlanishiga sinonimiya (yunoncha — bir xil nomga egalik)
deyiladi” [4,88]. Sinonimlarning fikrni aniq, magsadga muvofiq ifodalash uchun xizmat qilishi
ma’nodoshlikning yuzaga kelishiga sabab bo‘ladi va tilning lug‘aviy birliklaridan tashkil topadigan
ma’nodoshlik qatorlari ijtimoiy hayotda bo‘layotgan o‘zgarishlar asosida to‘ldirilib boradi.

Leksemalarda sinonimiya hodisasi ko‘proq ot so‘z turkumi doirasida kuzatilsa, frazeologizmlardagi
sinonimiya esa, asosan, fe’l so‘z turkumi, sifat va qisman ravish so‘z turkumi doirasidagi frazeologik
birliklarda uchraydi:

1) fe’l frazeologik sinonimlar: jon ato gilmoq — jon bag ‘ishiamog;

2) sifat frazeologik sinonimlar: ko ‘ngli xira-ta’bi tirrig- ta’bi kir

3) ravish frazeologik sinonimlar: jon talvasasida — jon achchig ‘ida kabi.

Shunday qilib, sinonim so‘z va frazemalar til lug‘at tarkibini boyitish, kengaytirish uchun xizmat giladi
va Xilma-xil ko‘rinishlarga ega bo‘ladi. Shu bilan birga, ular fikrning o‘tkir, ta’sirchan va bo‘yokdor bo‘lishiga,
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asar tili va uslubini ko‘p qirrali, boy, turli-tuman qilishga, nutqni har xil ko‘rinishga, har bir so‘z va
frazemaning o‘z ma’nosini to‘g‘ri aniqlashga yordam beradi.

Turkiyshunoslikda frazeologik sinonimiya bir qancha turkiy tillar materiallari asosida ma’lum darajada
o‘rganildi. Turkiy tillarda yaratilgan ilmiy asarlarda ma’nodosh guruhni tashkil qiluvchi so‘zlar, frazeologik
birikmalarning shakllanishi, tuzilishi, paydo bo‘lish yo‘llari, uslubiy ahamiyati kabi masalalar ma’lum
darajada yoritilgan. Jumladan, A. Bolganboyevning “Qozoq tilida ot sinonimlar”’, R.R.Yusupovaning “Turk
tilidagi turg‘un fe'l birikmalarning leksik-sintaktik xususiyatlari”, V.Meskutovning “Turkman tilida
sinonimlar”, Sh.X. Xanbekovaning “Tatar tilida sinonimlar”, Z.G.Uraksinning “Boshqird tilida frazeologik
sinonimlar”, K. Daibovaning “Qumiq tilining frazeologiyasi”’, K. A. Mamedovaning “Ozarbayjon tilida
frazeologik sinonimlar” kabi ilmiy tadqiqotlari shular jumlasidandir [8,88].

Mazkur tadqiqotlar ichida Z.G.Uraksinning “Boshqird tilida frazeologik sinonimlar” nomli ishi alohida
ahamiyatga ega. Olimning fikricha, frazeologiya tarkibidagi qulog gogmog, burni osmonda kabilar turg‘un
birikmalar, barmoq bilan sanarlik kabilar o‘xshatishli birikmalar, yurak parchasi (farzand hagida) kabi
frazeologik birliklar xalq poetik birikmalari hamda ayrim maqol va matallar asosida paydo bo‘lgan.
Shuningdek, olim frazeologiyadagi sinonimiya va variatsiya muammolarini ham batafsil o‘rgangan. U
boshqird tilidagi grammatik variantlarni (qora yurakli — gora yurak, ko ‘z oldi qorong ‘ilashmoq — ko ‘z oldi
tinmogq kabi) va struktural variantlarni (betidan olmoq — yuzidan olmoq, o ‘yga botmog — o ‘yga cho ‘mmoq kabi)
bir-biridan farqlashga intilgan. Bu ishda iboralarning variativ ko‘rinishlari sinonimlardir, degan fikrni
asoslashga harakat qilinganki, bu muammo hozirgi kunda tilshunoslikda bir qadar M.Vafoyevaning “O‘zbek
tilida frazeologik sinonimlar va uarning struktural-semantik tahlili” nomli nomzodlik ishida o‘z yechimini
topdi.

O‘zbek tilshunosligida sinonimiya hodisasining o‘rganilish tarixi S.Isamuhamedova, Ulug® Tursunov,
N.Rajabov, A.Doniyorov, Yormat Tojiyev, H.Shamsiddinov, B.Doniyorov singari olimlarning ishlarida keng
tahlil gilingan [5;8].

Tilimizda leksik sinonimiya masalalari S.Usmonov, S.Isamuhamedova, 1.Qo‘chqortoyev kabi olimlar
tomonidan o‘rganilgan bo‘lsa, grammatik sinonimiya masalalari yuzasidan professor M.Asqarova,
R.Qo‘ng‘urov, V.Egamberdiyev, M.Sodiqova, G.Zikrillayevlarning kuzatishlarini, stilistik sinonimiya
bo‘yicha esa A.Doniyorovning nomzodlik ishini ko‘rsatish mumkin.

Nomlari keltirilgan olimlarnng ishlarida frazeologik sinonimlar frazeologik variant hamda frazeologik
graduonimiya hodisalari bilan aralashtirib yuborilgan.

B.Yo‘ldoshev “Frazeologik uslubiyat asoslari” o‘quv qo‘llanmasida frazeologik sinonimlarning
frazeologik variantlardan farqlarini qayd qilib, ularning qo‘llanishida frazeologik sinonimlarni ham biri o‘rnida
ikkinchisini ishlatsa bo‘ladi, lekin sinonim iboralar uslubiy jihatdan o‘zaro mos bo‘lsa, adabiy-uslubiy
normaga muvofiq kelsagina o‘zaro o‘rin almashadilar”, deb ta’kidlaydi. Ammo makur qo'llanmada ham
frazeologik sinonimiya hodisasi frazeologik graduonimiya hodisasidan farglanmagan.

Sinonim frazeologizmlarni frazeologik variantdan farqlash lozim. Sinonim iboralarda ayni bir so‘z bir
xil bo‘lishi mumkin. Lekin qolgan so‘zlar sinonim leksemaning ko‘rinishlari bo‘lmasligi lozim. Jonini
hovuchlab va yuragini hovuchlab iboralarida bir xil so‘z mavjud. Ammo jon va yurak so‘zlari sinonim leksema
ko‘rinishi emas. Ko ‘ngliga tugmog va yuragiga tugmoq iboralariga frazeologik variant sifatida qarash o‘rinli.
Shuningdek, reja tuzmoq yoki reja gilmoq birliklarida ham variantlilik kuzatiladi. Bu yorug‘ olamda yashab
turgan odam, istigomat yeridan, sig inayotgan dinidan qat’i nazar, biron joyga bormoq istasa, agli yetgan
darajada rejalar tuzadi. (T.Malik); U Asadbekning qahridan qutilish yo ‘lini topganday bo‘ldi: ertaga
tongdayoq qaymog ko ‘tarib Asadbeknikiga borishni, nonushtada birgalashib qaymoqxo 7lik gilishni, so ‘ng
"Mahmudni men o ‘Idirtirdim", deb tan olishni reja qildi. (T.Malik)

Zero, sinonim frazeologizmlarni frazeologik graduonimiya hodisasidan farglash ham o’ta muhim bo’lib
biz bu xususida alohida to"xtalamiz.

Ma’nodoshlik hodisasi frazeologizmlarda ham mavjud. Faqat shu o'rinda bir narsaga e’tibor qaratish
zarur. Ma’nodosh frazeologizmlarning atash semasi bir xil bo‘ladi. Masalan, ipidan ignasiga — miridan
sirigacha, gilidan quyrug ‘igacha kabi iboralarida «butun tafsiloti bilan» atash semasi umumiy. Ammo ular
uslubiy xoslanganlik va bo‘yoqdorlik darajasini ifodalovchi semalari bilan farqlanganda, leksik ma’no
buyog‘ida ortish yoki kamayish bo‘lganda, albatta, frazeologik graduonimiya yuzaga keladi.

Frazeologik graduonimiya. Kuzatishlar shuni ko‘rsatadiki, lisoniy sistema boshdan oyoq birinchi
bosqichdan eng quyi bosgichlargacha gat’iy sistemaviy qurilish tabiatiga ega. Hatto, alohida bir leksema yoki
frazemaning sememalari, ularda semalar tarkibi, sememaning nutqda o0°‘z va ko‘chma ma’nolarda vogelanishi,
nutqiy leksik-semantik variantlarning leksema sememasiga munosabati E.Begmatov, B.Jo‘rayev,
Sh.Iskandarova, I. Abdurahmonov, R.Yunusov, I.Qo‘chqortoyev, Sh.Rahmatullayev, B.Bafoyev, M.Narziyeva,
M.Mirtojiyev, H.Saidov, S.G‘iyosov kabi o‘nlab tadqiqotchilar ko‘rsatib berganlaridek, sistemaviy tabiatga
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egadir [1;2;5]. Tabiiyki, til birligi sifatida frazemalar ham lisonda o‘ziga xos tizim sifatida yashaydi. Xuddi
leksemalarda bo‘lgani kabi frazeologizmning graduonumik paradigmasida birliklar ifoda semalari darajasiga
ko‘ra farqlanadi. Demak, iboralar ham o‘ziga xos darajalanish qatorlarini hosil gila oladi. Buni badiiy
asarlardan olingan misollarda kuzatish mumkin.

Frazeologik graduonimlarning deyarli barchasi majoziy ma’noda qo‘llanuvchi obrazli iboralar bo‘lib,
ular muallif nutgining rang-barang, ta’sirchan bo‘lishini ta’minlashga xizmat qiladi, personaj nutqiga tavsif
berishda eng samarali vositalardan biri sanaladi. Masalan, tirnog ‘iga arzimaslik —harom tukiga arzimaslik —
bosgan iziga arzimaslik— sarigq chagaga arzimaslik iboralariga e’tibor qarataylik.

Bilib qgo ‘ying! — dedi tahdid bilan. — Siz o ‘sha akademikning tirnog ‘iga arzimaysiz. (O‘.Hoshimov);
Buxoroda xatmi kutub qilib kelgan bir "olim", agalli bir mahalla imomatiga xarxashasiz o ‘tolmasin-da, uning
harom tukiga arzimagan bir besavod yetim va badnajot isqirt o ‘rdadan falon tillo vazifador bo ‘Isin va shu
tufayli Ra’no kabi bir qizni ham o ziniki gilsin. (A.Qodiriy); Ming nomard bir mardning bosgan iziga arzimas
(Dostondan); Bola gilib yurgan ishlari sariq chagaga ham arzimasligini xayoliga keltirmas edi.

Dastlabki misolda qo‘llanilgan tirnog‘iga arzimaslik iborasida nutq garatilgan shaxsning boshga
kishidan aqliy yoki ilmiy jihatdan pastligiga ishora ma’nosi bo‘lsa, keyingi harom tukiga arzimaslik iborasida
bu ma’noga ijtimoiy nufuz, mavqe ma’nosi ham qo‘shilgan. Bundan tashqari, bosgan iziga arzimaslik, sariq
chagaga arzimaslik iboralarida so‘zlovchining voqgelikni mensimasligi yoki shu voqelikni muhim deb
hisoblamasligi sezilib turadi.

Frazeologik graduonimlarning o‘ziga xos xususiyati shundaki, ular u yoki bu frazeologik birlikning
emotsional-ekspressiv imkoniyatini farglashda muhim ahamiyat kasb etadi.

Frazeologik giponumiya. Fazemalararo semantik munosabatning yana bir turi — leksemalardagi kabi —
giponimiya (aniqrog‘i, gipo-giperonimiya), ya’ni tur-jins munosabatidir. Giponimik munosabatda giperonim
(tur) va giponim (jins) farglanadi.

Giperonim jins belgisini bildirgan predmetning nomini ifodalovchi ko‘pgina ma’noni semantik jihatdan
umumlashtiruvchi mikrosistemaning markaziy leksemasi, dominantasi sifatida namoyon bo‘luvchi birlik
sanaladi. Giponim esa ma’lum jins turining nomini hamda o‘zining semantik tarkibida implisit tarzda jins
ma’nosini ham ifodalovchi, semantik jihatdan giperonimga nisbatan boy bo‘lgan lug‘aviy birlikdir.

Giponim va giperonim orasidagi aloga mantigiy asosga ega. Bu esa, obyektiv borligdagi umumiylik
tushunchasi bilan bog‘liq.

Masalan, kulmoqg giperonimi tur ma’nosini ifodalovchi frazema sifatida kulishning barcha turini
ifodalovchi iboralarni leksik-semantik munosabat asosida birlashtirib, leksik-semantik guruh hosil giladi. Shu
boisdan kulmoq leksemasi giperonim sifatida giponimi bilan leksik-semantik alogaga kirisha oladi. Masalan,
kulmog — xandon otmog/xandon urmog—-gahgaha portlamog/gahgaha urmoq — tabassum gilmog/ tabassum
galgimoq —kuydirgan kalladek — ichagi uzilguday bo ‘lib —ichaklarni uzar darajada kabi frazeologik birliklar
qo‘llanilib, ular belgi darajasining kuchli yoki kuchsizligiga ko‘ra bir-biridan keskin farq giladi.

Yana misol, xandon otmog/xandon urmoq - gahgaha urmog/gahgaha portlamoq frazeologik birliklari
qgattiq ovoz chiqarib, xaholab kulishni anglatsa; ichagi uzilguday bo ‘lib — ichaklarni uzar darajada frazemalari
qgotib-gotib kulmogni, tabassum gilmog - kuydirgan kalladek singari frazeologizmlari jilmayish, iljayish,
tirjayish kabi kulimsirash holatini anglatadi: Boyadan beri angrayib turgan Parcha yo‘g‘on tizzalarini
mushtlab shunagangi do ‘rillab kuldiki, qulogni teshib yuboray dedi. Mung ‘ayib o ‘tirgan Fotima kelin ham
xandon otdi. (O*.Hoshimov); Boyvadan beri suv qo ‘vgandek jimjit bo ‘lib turgan sinfxonada to ‘satdan qahqaha
portladi. (O‘.Hoshimov); Men ham Eshonoyimning bu quvonchli harakatlarini ko rib, ichagim uzilguday
bo‘lib kular edim. (G*.G‘ulom); Ikkisining bir-biriga garab o ‘qishgan laparlari barchani kuldirib ichaklarni
uzar darajada... (A.Qodiriy); Oyimning yuziga bir zum tabassum galgidi-yu, keyin dahshat ichida dadamga
garadi. (O‘.Hoshimov); Kulib qarashi g‘ashimni keltirdi. Nega kuydirgan kalladek ishshayadi.
(O°.Hoshimov)

Giponimlar teng huqugli bo‘lib, giperonimga munosabati bir xil. O‘z navbatida, bu munosabat
polisemiya va omonimiya hodisalari bilan ham bog‘lanadi.

Giperonimning ma’nosi giponim leksemanikiga nisbatan kengroq va “xiraroq” (noaniqroq), giponim
leksemaning ma’nosi esa giperonimnikiga nisbatan torroq va “yorqinroq”. Shu boisdan, aytish mumkinki,
giperonimning ma’noviy mohiyati barcha giponimining ma’noviy mohiyati yig‘indisiga teng.

Frazeologik partonimiya. Partonimiya leksemalararo butun-bo‘lak munosabatini ifodalovchi hodisa
hisoblanadi. Masalan, daraxt (butun) —skox, ildiz, tana, yaprog, po ‘stlog (bo’laklar) kabi. Leksik partonimiya
o‘zbek tilshunosligida atroflicha o‘rganilgan [6,8], ammo tilda frazeologik partonimiya hodisasi ham
mavjudmi, degan savolga javob qaytarilmagan. Fikrimizcha, o‘zbek tilida frazeologik partonimlar ham
uchraydi.
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Masalan, odam (butun) va uning tana a’zolari (bosh, yuz, peshona, og ‘iz, til, burun, qulog, qo‘l, oyoq,
yelka, bel, yurak, o'‘pka, jigar, ichak (bo‘lak) deb garalganda, aynan shu leksemalar bilan shakllangan
frazemalarni frazeologik partonimiyaga misol gilib oldik.

Ongli mavjudot, tirik jon (butun) — yelkasida ko ‘tarib yurgani (bosh), bir qarich ko ‘tariladigan a’zo
(burun), sajda ko ‘rmagan (peshona), o zidan oldin yuradigan (til), yaratganning omonati (jon), istarasi issiq,
istarasi sovuq (yuzga nishatan), nafas bosqon (o‘pka), kayfiyat tori (asab), bir qop go‘sht (tana,
gavda)...(bo‘lak)

yoki

Daqqi Yunusdan qolgan ko ‘hna ravog (dunyo) (butun) — tirik jon (odam, hayvon, o‘simlik), tiriklik
manbayi (suv), tabiat posbonlari (qushlar)...(bo‘lak) va h.

Frazeologik antonimiya. Zid ma’noli antonimlar bir-biriga teskari tushunchani ifodalaydi. Misollar:
ko ‘ngli joyiga tushdi— yuragiga g ‘ulg ‘ula tushdi, qoni qaynadi— og ‘zi qulog ‘iga yetd;.

Antonimiya hodisasi ikki frazema o‘rtasidagina emas, leksema bilan frazema o‘rtasida ham yuzaga
kelishi mumkin: xursand (leksema), siyoh (frazema), landavur (leksema)-yulduzni benarvon uradigan
(frazema) kabi. Bular lug‘aviy antonimlarning leksik-frazeologik turi sanaladi. Demak, lug‘aviy birliklar
o‘zaro zid ma’no anglatishiga ko‘ra leksik antonimlar (so‘z bilan so‘z o‘rtasida), frazeologik antonimlar
(frazema bilan frazema o‘rtasida) va leksik-frazeologik antonimlar (so‘z bilan frazema o‘rtasida) kabi
mikrosistemalarni hosil gilishlari mumkin.

Frazeologik omonimiya. Frazeologizmlar omonimik munosabatda ham bo‘lishi mumkin. Misollar:
so‘z bermoq I («va’da bermoqy»), soz bermoq Il («gapirishga ruxsat bermoq»), boshga ko ‘tarmoq I
(«ardoglamoqy), boshga ko ‘tarmogq II («to‘polon qilmoq»), go ‘I ko ‘tarmoq I («ovoz bermoqy), go ‘I ko ‘tarmogq
Il («urmogy).

Xulosa. Frazemada ikki va undan ortin leksema o‘z leksik ma’no mustaqilligini yo‘qotgan holda bir
umumiy ma’no markaziga bo‘ysunadi, frazemadan yaxlitligicha anglashiladigan ma’noni gavdalantirish
uchun xizmat qiladi. Frazemadan anglashiladigan ma’no uning tarkibidagi leksemalardan anglashiladigan
ma’nolarning oddiy (arifmetik) yig‘indisi bo‘lmay, umumlashma, ustama ma’no, ayni vaqtda ko‘chma ma’no
sifatida gavdalanadi. Frazeologik ma’noning o‘ziga xosligi frazemalar o‘rtasidagi ma’noviy munosabatlarning
tabiatini belgilab beradi. Frazemalarning leksemalar bilan kechadigan sinonimik, antonimik, darajali
munosabatlari frazemalararo munosabatlardan farqlidir. Bunda frazeologik ma’noda leksik ma’nodan farqli
o‘laroq nominatsiya bilan bir qatorda konnotatsiyaning doimiy mavjudligi, obrazga egalik kabilar
ahamiyatlidir. Frazeologizmlar dunyo, obyektiv borliq va jamiyat haqida madaniy ma’lumot tashuvchi
lingvomadaniy birlik hisoblanadi. Shuning uchun ham frazeologik birliklar o‘zida xalq mentaliteti va
madaniyatini saqlovchi “hikmatlar xazinasi” bo‘lib, ular avloddan avlodga meros qilib qoldiriladi.

Frazeologizmdagi darajalanish, giponimiya, funksionimiya, iyerarxionimiya kabi semantik
munosabatlar o‘z tadqiqini kutmoqda.
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Annotatsiya. Ushbu magolada o ‘zbek tilidagi tibbiy terminlarning leksik-semantik va uslubiy
xususiyatlari chuqur tahlil gilinadi. Tadgigot jarayonida tibbiy terminologiyaning mustagil leksik gatlam
sifatida shakllanishi, uning xalgaro standartlar bilan uyg ‘unlashuvi va milliy til imkoniyatlari doirasida
rivojlanish masalalari yoritilgan. Tahlilda terminlarning morfologik tuzilishi, semantik toifalanishi, o zlashma
va milliy ekvivalentlarning qo ‘llanishidagi muvozanat, shuningdek, standartlashtirish zaruriyati alohida
e’tiborga olingan. Magqgolada, shuningdek, tibbiy terminlar qo ‘llanilishida uchraydigan sinonimiya,
polisemiyaga oid holatlar va ularning tibbiy matnlarning aniqligi hamda tushunarliligiga ta’siri yoritiladi.
Tadgiqgot natijalari tibbiy tilshunoslik, tarjimashunoslik, shuningdek, amaliy tibbiyotda terminlardan samarali
foydalanish uchun muhim nazariy va amaliy asos bo ‘lib xizmat giladi.

Kalit so‘zlar: tibbiy terminologiya, leksik qatlam, standartlashtirish, milliy ekvivalent, o ‘zlashma,
sinonimiya, polisemiya, xalgaro standart, morfologik tuzilish, semantik tahlil.

MEJIUIUHCKAS TEPMAHOJIOT S — KAK CAMOCTOSATEJBHBIN JEKCUYECKHAM
IVTACT

Annomauusa. B oOannoii cmamve nOOPOOHO  AHATUSUPYIOMCA  JEKCUKO-CEMAHMuUYecKue U
cmunucmudeckue 0CcoOeHHOCMU MeOUYUHCKUX MEPMUHO8 8 Y30eKCcKoM s3bike. B xode uccnedosanust
oceeuervl 6oNpocvl YOPMUPOBAHUST MEOUYUHCKON MEPMUHONIOSUU KAK CAMOCHOSMENbHO20 IeKCUHECKO20
niacma, eé 2apMOHU3AYUU C MEHCOYHAPOOHBIMU CIMAHOAPMAMU U PA3GUMUSL 8 PAMKAX 803MONCHOCMeEL
HayuoHanvHozo sAsvika. Ocoboe GHUMAHUE YOeNeHO MOpYOIo2UUecKOU CMpYKmype MepMUHos, Uux
CEMAaHMUYECKOU KIACCUPDUKAyUL, OAAHCY MENCOY 3AUMCTNEOBAHHBIMU U HAYUOHATIbHBIMU IKGUBATICHMAMU, d
maxaice HeoOxXoouMocmuy cmandapmusayuu. B cmamve makoice paccmampusaromes a61eHus CUHOHUMUL U
noaucemMuy 8 MeOUYUHCKUX MEPMUHAX U UX GIUSHUE HA MOYHOCHb U HOHAMHOCHb MEOUYUHCKUX MEKCMO8.
Pezynomamel uccnedosanusi mozym Cayjicume GANCHOU MeOPEemuyYecKol U NPaKmuyeckoi OCHOBOU Onisl
MEOUYUHCKOU TUHSBUCTMUKU, Nepeso00sedeHsl, a maKdice 0l IPeKmueHo20 UCTIOTb308ANHUSL MEPMUHOE 8
Npaxkmu4eckol mMeouyune.

Knwuesvie cnosa: MeOuyunckas mMeEPMUHONO2Us, JEeKCUHeCKUll NAaAcm, CMAaHOapmu3ayus,
HAYUOHATLHBIL  IKGUBANIEHM, 3AUMCMBOBAHUE, CUHOHUMUSL, NOIUCEMUS, MENCOVHAPOOHBIL CMAHOApm,
Mopgonozuneckas CmpyKmypa, CeMaHmuiecKuti aHaIus.

MEDICAL TERMINOLOGY — AS AN INDEPENDENT LEXICAL LAYER

Abstract. This article provides a detailed analysis of the lexical-semantic and stylistic features of
medical terminology in the Uzbek language. The study addresses the formation of medical terminology as an
independent lexical layer, its harmonization with international standards, and its development within the
framework of the national language. Special attention is given to the morphological structure of terms, their
semantic classification, the balance between loanwords and national equivalents, as well as the need for
standardization. The paper also examines the phenomena of synonymy and polysemy in medical terms and
their impact on the accuracy and clarity of medical texts. The results of the study can serve as an important
theoretical and practical basis for medical linguistics, translation studies, and the effective use of terminology
in practical medicine.

Keywords: medical terminology, lexical layer, standardization, national equivalent, borrowing,
synonymy, polysemy, international standard, morphological structure, semantic analysis.

Kirish. Til —insoniyatning eng muhim ijtimoiy-madaniy gadriyatlaridan biri bo‘lib, jamiyat hayotidagi
barcha ijtimoiy, igtisodiy va ilmiy o‘zgarishlarni aks ettiradi. Har bir soha taraqqiyoti bilan bir gatorda, unga
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oid maxsus terminologiya tizimi shakllanadi va boyib boradi. Terminologiya nafagat yangi tushunchalarni
nomlash, balki ularni aniq va tizimli tarzda ifodalash vositasi sifatida ham xizmat giladi.

Shulardan biri — tibbiy terminologiya, ya’ni inson organizmi, kasalliklarni tashxislash, davolash,
profilaktika, farmakologiya va boshga tibbiyot bo‘limlariga oid maxsus atamalar majmuasidir. Tibbiy
terminologiya nafagat soha mutaxassislari o‘rtasida, balki xalgaro ilmiy hamkorlikda ham asosiy mulogot
vositasi bo‘lib xizmat qiladi.

Tibbiy terminologiyaning o‘ziga xosligi shundaki, u ilmiy muloqotda aniqlik, ixchamlik va
birma’nolilikni ta’minlaydi. Tibbiy atamalar til tizimida maxsus semantik maydonga ega bo‘lib, ularning
morfologik tuzilishi ko‘pincha xalqaro standartlarga asoslanadi. Ushbu gatlam monosemantiklik tamoyiliga
tayanadi, ya’ni har bir termin bitta aniq tushunchani bildiradi. Bu esa tibbiyotdagi xatoliklarning oldini olishda
bevosita ahamiyatga ega.

Tibbiy terminologiya umumtil leksikasidan bir necha belgilar bilan farglanadi:

—semantik chegaralanganlik — fagat soha doirasidagi tushunchalarni ifodalaydi;

—tizimlilik — terminlar o‘zaro paradigmatik va sintagmatik bog‘lanishda ishlaydi;

—normativlik — xalgaro terminologik standartlarga mos keladi;

—tarixiy bargarorlik — ko‘plab terminlar gadimgi yunon, lotin, arab va boshqa manbalardan kirib kelib,
zamonlar davomida o0°z ma’nosini saqlab qolgan.

Mazkur tadgiqot tibbiy terminologiyani mustaqil leksik gatlam sifatida lingvistik nugtayi nazardan tahlil
qilish, uning morfologik, semantik va tarixiy xususiyatlarini aniqlash hamda zamonaviy o‘zgarish
tendensiyalarini yoritishga garatilgan. Tadgigotning dolzarbligi shundaki, tibbiy terminlarning to‘g‘ri va izchil
qo‘llanishi nafaqat ilmiy muloqot, balki amaliy tibbiy jarayonlarda ham aniqlik va samaradorlikni ta’minlaydi.

Tibbiy terminologiyani o‘rganish masalasi tilshunoslik va terminshunoslikning kesishgan nuqtasida
tahlil qilinadi. Jahon miqyosida ko‘plab tadqiqotlar tibbiy terminlarning shakllanishi, o‘zlashishi va
standartlashtirilishiga bag‘ishlangan. Masalan, Dorland’s Illustrated Medical Dictionary (2021) tibbiyot
sohasidagi 120 mingdan ortig terminlarning etimologiyasi va normativ shakllarini belgilab beradi. Xalgaro
tashkilotlar, xususan, Jahon sog‘ligni saqlash tashkiloti (WHO, 2022) tomonidan tibbiy terminlarni yagona
xalqaro klassifikatsiyaga kiritish maqsadida “International Classification of Diseases” (ICD) tizimi muntazam
yangilanadi.

Tilshunoslik va terminologiya sohasidagi zamonaviy izlanishlar tibbiy terminlarning semantik,
morfologik va etimologik jihatlarini ta’riflashda muhim ahamiyat kasb etadi. Masalan:

Sevaraxon Alimatova tibbiy terminlar lug‘atini yaratish jarayonida lingvistik tadqiqotlarning muhim
rolini ta’kidlaydi. Bu jarayonda etimologiya, morfologik tahlil, sinonimiya va polisemiya muhim rollarni
o‘ynashini qayd etib o‘tadi.

Rajab Bobokalonov esa tibbiy terminologiya tibbiyot xodimlariga bemorlar va oilalari bilan samarali va
aniq muloqot qilish imkonini berishini ta’kidlaydi, yani terminologiya ushbu jarayonda barqaror va standart
tildan foydalanishga xizmat qiladi, deya ta’kidlaydi.

Bu tadgiqotlardan kelib chiggan holda, tibbiy terminologiyaning til sistemasi ichida mustaqil leksik
gatlam sifatida shakllanishi quyidagi aspektlar bilan aniglanadi:

semantik xususiylik — tibbiy atamalar fagat aniq sohalarga tegishli tushunchalarni ifodalaydi;

morfologik tahlil imkoniyati — terminlar affiksal, kompozit, gisqartmalar orgali tuziladi va tahlil gilish
uchun qulaylik yaratadi;

tarixiy ildiz — ko‘plab terminlar yunon, lotin, arabcha va boshqa tillardan o‘zlashtirilgan bo‘lib, tarixiy
izchillikni saglab goladi;

amaliy muloqotda qo‘llanilishi — terminlarning ixcham va standart shakli sog‘lom va tibbiy
jamoatchilik bilan samarali mulogotda muhim.

Shunday ekan, mazkur tadgiqot tibbiy terminologiyaning lingvistik jihatdan chegaralari, morfologik va
semantik tuzilishi, tarixiy ildizlari hamda zamonaviy rivojlanish tendensiyalarini kompleks tahlil gilishga
garatilgan. Tadqgiqot natijalari nafagat terminshunoslik nazariyasini boyitadi, balki amaliy tibbiy mulogotda
aniqlik va samaradorlikni ta’minlashga ham xizmat qgiladi.

Metodologiya. Tadgigot quyidagi usullar asosida olib borildi:

1. Leksik-semantik tahlil — tibbiy terminlarning ma’no chegaralari va ularning paradigmatik-
sintagmatik alogalarini aniqlash. Tibbiy terminologiyaning semantik tizimini o‘rganishda leksik-semantik
tahlil usuli qo‘llaniladi. Ushbu usul orqali terminlarning ma’no chegaralari aniglanib, ular umumtil
leksikasidan farqlovchi belgilari ajratib ko‘rsatiladi. Paradigmatik aloga nuqtayi nazaridan terminlar
sinonimiya, antonimiya va giponimiya munosabatlari asosida guruhlanadi, sintagmatik jihatdan esa ularning
boshga terminlar bilan birikish imkoniyatlari (kollokatsiyasi) tahlil gilinadi. Bu yondashuv tibbiy atamalarning
ma’no tizimidagi ichki mantiq va tuzilmani aniglashga imkon beradi.
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2. Morfologik tahlil — atamalarning tuzilishi, yasovchi affikslar va kompozit birliklarni o‘rganish.
Atamalarning ichki tuzilishi, ularni hosil qiluvchi yasovchi affikslar, qo‘shimchalar va kompozit birliklar
(ikkita yoki undan ortiq so‘zning birlashuvi) o‘rganiladi. Masalan, yunoncha -itis (yallig‘lanish), -logiya (fan),
-patia (kasallik) kabi morfemalar tibbiy terminlarda faol ishlatilishi qayd etildi. Morfologik tahlil jarayonida
shuningdek, o‘zbek tibbiy terminologiyasiga moslashgan so‘z yasash modellari aniglanib, lotin va yunon
manbalaridan kirib kelgan birliklarning morfologik adaptatsiya xususiyatlari tahlil gilindi.

3. Tarixiy-giyosiy usul — tibbiy atamalarning gadimgi yunon, lotin, arab va boshga manbalardan
o‘zlashish jarayonini aniqlash. Tibbiy atamalar tarixan ko‘p tillardan o‘zlashganligi sababli ularning
etimologik manbalari izlab topiladi va giyosiy jihatdan tahlil gilinadi. Qadimgi yunon va lotin tilidan kirgan
so‘zlar (masalan, cardia — yurak, neuro — asab) bilan bir gatorda, arabcha (tib — tibbiyot, ilm — bilim) va rus
tili orqali kirgan atamalar ham o‘rganiladi. Ushbu usul orqali terminlarning madaniy-tarixiy gatlamlari
ajratilib, har bir davr tibbiy terminologiyasiga qanday ta’sir ko‘rsatgani aniqlashtiriladi.

4. Korpus tahlili — zamonaviy tibbiy matnlar (o‘quv qo‘llanmalar, magqolalar, protokollar) asosida
yangi va faol ishlatilayotgan terminlarni aniglash. Tibbiy terminologiyaning zamonaviy rivojlanishini
o‘rganishda korpus lingvistika yondashuvi qo‘llaniladi. Maxsus tanlab olingan tibbiy matnlar (o‘quv
qo‘llanmalar, ilmiy maqolalar, klinik protokollar, tibbiy-ensiklopedik lug‘atlar) elektron shaklda tahlil qilinib,
1500 dan ortiq faol ishlatilayotgan terminlar ro‘yxati tuzildi. Ularning qo‘llanish chastotasi, kontekstlari va
yangi kirib kelayotgan so‘z birliklari aniqlanib, statistik ko‘rsatkichlar bilan mustahkamlandi.

Metodologiya bo‘limida keltirilgan yondashuvlar tibbiy terminologiyani chuqur va ko‘p qirrali tahlil
gilish imkonini beradi.

Leksik-semantik tahlil orgali atamalarning ma’no tizimi va ichki tuzilishidagi bog‘lanishlar aniqlanadi.
Morfologik tahlil ularning shakllanish mexanizmini ochib beradi hamda yangi terminlar yaratish
imkoniyatlarini belgilaydi. Tarixiy-giyosiy usul atamalarning kelib chiqish manbalari va o‘zlashish
bosgichlarini yoritib, tibbiy leksikaning tarixiy gatlamini ochadi. Korpus tahlili esa hozirgi tibbiy diskursda
eng faol ishlatilayotgan birliklarni aniglashga yordam beradi.

Shunday qilib, kompleks yondashuv tibbiy terminologiyani mustaqil leksik gatlam sifatida lingvistik
jihatdan tizimli o‘rganishga sharoit yaratadi.

Natijalar. Tadgigot doirasida 1500 dan ortiq tibbiy atamalar chuqur lingvistik tahlil gilindi va ularning
leksik, morfologik, semantik hamda uslubiy xususiyatlari bo‘yicha quyidagi natijalar olindi:

Leksik-semantik xususiyatlar — atamalarning 62%i qat’iy va bir ma’noli bo‘lib, ular, asosan, kasallik
nomlari (anemiya, diabet), anatomiya birliklari (o‘pka, miya po‘stlog‘i), diagnostika va davolash usullarini
(angiografiya, fizioterapiya) ifodalaydi. Qolgan 38% esa kontekstga bog‘liq ma’no kengayishiga ega bo‘lib,
bular orasida umumiy tilga o‘tib, metaforik ma’noda ishlatiladigan birliklar ham mavjud (virus — texnologik
sohada zararli dastur sifatida).

Morfologik tuzilish — o‘zbek tibbiy terminlarining 54%i affiksatsiya yo‘li bilan (nefrologiya,
kardiologik), 31 % i kompozitsiya orgali (yurak-gon tomir, suyak iligi), 15% i esa gisqartma shakllarda (KT —
kompyuter tomografiya, OITS — odam immunitet tanqisligi sindromi) hosil gilingan. Morfologik tahlil shuni
ko‘rsatdiki, xalqaro affikslar (-logiya, -terapiya, -it, -skopiya) o‘zbek tilida moslashuvchan qo‘llanadi va yangi
termin yasashda faol.

Kelib chigish manbalari — o‘rganilgan atamalarning taxminan 48 % i yunon va lotin tillaridan, 27 % i
arabcha o°zlashmalardan (shifokor, davolash), 15 % i rus tili vositasida kirgan xalqaro terminlardan (rentgen,
gospital), 10 % i esa zamonaviy o°zbek tilida yaratilgan yangi birliklardan iborat (yurak stimulyatori, sun’iy
o‘pka ventilyatsiyasi).

Korpus tahlili natijalari — zamonaviy tibbiy matnlarda eng ko‘p uchraydigan terminlar gqatoriga COVID-
19, immunitet, vaksina, onkologiya, diabet, profilaktika, reabilitatsiya kiradi. Pandemiya davrida yangi
terminlar (masalan, postkovid sindrom, PZR-tahlil) faol ishlatila boshlagan. Shu bilan birga, ilgari kam
qo‘llangan terminlar keng ommaga tanish bo‘lib qoldi.

Uslubiy qo‘llanish — tibbiy terminlarning ilmiy, o‘quv, ommabop va huquqiy-uslubiy matnlardagi
qo‘llanish chastotasi farglanadi. Ilmiy maqolalarda yuqori aniqlik va izchil xalqaro standartlar kuzatilsa,
ommaviy axborot vositalarida terminlar ko‘pincha soddalashtirilgan yoki sinonimik variantlari bilan beriladi
(gripp virusi — influenza virusi).

Terminlarning zamonaviylashuvi — tibbiy sohada yangi texnologiyalar paydo bo‘lishi bilan atamalar
ham yangilanmoqda. Masalan, so‘nggi yillarda telemeditsina, genom terapiyasi, 3D-bioprinting kabi terminlar
keng qo‘llanishga kirdi.

Normativlik va amaliy qo‘llanish — tibbiy terminlarning rasmiy me’yorlashgan variantlari bilan amaliy
nutqda qo‘llanayotgan variantlar o‘rtasida farqlar mavjud. Masalan, “miokard infarkti” va “yurak xuruji”
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atamalari bir mazmunda ishlatiladi. Biroq biri ilmiy, ikkinchisi ommabop shakl hisoblanadi. Bu farglar ilmiy
matnlarni oddiy o‘quvchi yoki bemorlar uchun tushunarli qilish masalasida muhim ahamiyatga ega.

Umuman olganda, tahlillar shuni ko‘rsatdiki, o‘zbek tibbiy terminologiyasi tizimli, ko‘p manbali va
dinamik rivojlanishga ega bo‘lib, u global ilmiy-texnik taraggiyot va ijtimoiy ehtiyojlarga mos ravishda
muntazam ravishda yangilanmoqda. Shu bilan birga, terminlarning kelib chiqishi, tuzilishi va semantik
xususiyatlarida aniq ichki gonuniyatlar mavjud.

Muhokama. Tibbiy terminologiya til tizimida mustaqil leksik qatlam sifatida shakllangan bo‘lib, uning
asosiy belgilaridan biri — yuqori darajadagi aniqlik, ma’no chegaralarining qat’iy belgilanganligi va xalqaro
standartlarga asoslanganligi hisoblanadi. Bu holat ilmiy hamkorlik, klinik tajriba almashinuvi va ilmiy-texnik
axborotning turli tillar o‘rtasida uzviy tarzda ko‘chirilishiga imkon yaratadi. Shu bilan birga, tibbiy
terminlarning xalqaro miqyosda unifikatsiyalashganligi o‘zbek tili terminologiyasining global ilmiy jarayonga
integratsiyasini osonlashtiradi.

Biroq o‘zbek tilidagi tibbiy atamalarni yaratish va qo‘llash jarayonida bir gator dolzarb masalalar
mavjud. Eng asosiylaridan biri standartlashtirish muammaosi bo‘lib, bir xil tushuncha uchun bir nechta
termin variantlarining parallel qo‘llanishi kuzatiladi. Masalan, gipertenziya va arterial bosim oshishi kabi
atamalar bir-birini to‘ldirishi mumkin bo‘lsa-da, tibbiy amaliyotda ularning qo‘llanish chegaralari aniq
belgilanmaganligi terminologik birlikda noaniglik keltirib chigaradi. Bu holat klinik hujjatlar, tibbiy
ma’ruzalar va darsliklarda izchillikni ta’minlashni qiyinlashtiradi.

Ikkinchi muammo — o‘zlashmalar va milliy ekvivalentlar o‘rtasidagi muvozanat. Tibbiy sohada
xalqaro atamalar, aynigsa, yunoncha va lotincha ildizlarga ega bo‘lgan birliklar keng qo‘llanadi. Biroq, ularni
to‘g‘ri transkripsiya va transliteratsiya qilish bilan birga, o‘zbek tilining ichki imkoniyatlaridan foydalangan
holda milliy ekvivalentlar yaratish ham zarur. Masalan, bronxit termini xalgaro shaklda ishlatilsa-da, uning
ma’nosini o‘zbek tilida izohlash (o‘pka shoxchasining yallig‘lanishi) tilning tushuntiruvchanlik
imkoniyatlarini kengaytiradi.

Tibbiy terminologiya rivojida lingvistlar va tibbiyot mutaxassislari hamkorligi hal giluvchi ahamiyatga
ega. Yangi atamalarni ishlab chiqish va tasdiqlash bo‘yicha maxsus komissiyalar faoliyatini kuchaytirish,
terminlarning yagona elektron bazasini yaratish va muntazam yangilab borish amaliy jihatdan katta foyda
keltiradi. Shuningdek, tibbiy oliy ta’lim muassasalarida va malaka oshirish kurslarida terminologiya bo‘yicha
maxsus seminarlar tashkil etish mutaxassislar o‘rtasida bir xil standartlardan foydalanishni ta’'minlaydi.

Natijada, tibbiy terminologiyani tizimli ravishda tartibga solish va yangilash jarayoni nafagat ilmiy
tilning rivojlanishiga, balki amaliy tibbiyotning samaradorligiga ham bevosita ta’sir ko‘rsatadi.

Tibbiy terminologiyaning o‘zbek tilidagi rivojlanishi nafaqat lingvistik, balki ijtimoiy, madaniy va
texnologik omillar bilan ham uzviy bog‘liqdir. Zamonaviy tibbiyotning tezkor rivoji natijasida yangi atamalar
har oy, ba’zan esa har kuni paydo bo‘lmoqda. Bu holat ularni o‘zbek tiliga moslashtirish, semantik izchillikni
ta’minlash va ortiqcha variantlarni bartaraf etish bo‘yicha tizimli yondashuv zarurligini ko‘rsatadi.

Terminlar vyaratilishida kognitiv-lingvistik omillar ham muhimdir. Ya’ni yangi tushunchaning
o‘zlashtirilishi inson ongida mavjud konseptual tuzilmalar bilan ganday uyg‘unlashishi, ularning ma’nodagi
aniq va tushunarli bo‘lishiga ta’sir qiladi. Shu sababli, tibbiy terminlar ishlab chiqishda semantik motivatsiya
va so‘zning intuitiv anglashiluvchanligi hisobga olinishi kerak.

Shuningdek, axborot-kommunikatsiya texnologiyalari ta’siri ortib bormoqda. Tibbiy onlayn
platformalar, xalqgaro ma’lumotlar bazalari va telemeditsina tizimlarida inglizcha atamalarning to‘g‘ridan-
to‘g‘ri qo‘llanilishi o‘zbek tilida parallel terminlar bilan ishlash muammosini yana-da keskinlashtiradi. Bu
jarayonda elektron korpuslar asosida tezkor monitoring tizimini yaratish samarali bo‘lishi mumkin.

Yana bir dolzarb masala — fonetik-morfologik moslashtirish mezonlarining yetarli darajada aniq
belgilanmaganidir. Ba’zi terminlar asl shaklda saqlanadi, boshqalari esa fonetik qoidalarga moslashtiriladi, bu
esa ba’zida yozma va og‘zaki shaklda tafovutlarni keltirib chigaradi.

Tibbiy terminlarni ishlab chigish va standartlashtirishda tarjimonlar, lingvistlar, tibbiyot olimlari va
axborot texnologiyalari mutaxassislari o‘rtasidagi ko‘p tomonlama hamkorlik mexanizmini yo‘lga qo‘yish,
xalqaro tajriba va mahalliy til me’yorlarini uyg‘unlashtirgan holda ishlash eng maqbul yo‘l sifatida qaraladi.

Xulosa. O‘zbek tilida tibbiy terminologiyaning shakllanishi va rivojlanishi jarayoni murakkab, ko‘p
omilli tizim bo‘lib, u lingvistik, kognitiv, sotsiokultural va texnologik omillar ta’sirida kechadi. Tadgiqot
natijalari shuni ko‘rsatadiki:

1. Tibbiy atamalarning semantik aniqligi, xalgaro mosligi va milliy til me’yorlariga uyg‘unligi
yetarlicha muvofiglashtirilmagan.

2. Fonetik-morfologik moslashtirishdagi izchillik yetishmovchiligi amaliyotda variantlilik va
chalkashliklarni keltirib chigarmoqda.
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3. Inglizcha va ruscha terminlarning bevosita o‘zbek tilida qo‘llanilishi, ba’zida ortigcha so‘zma-so‘z
tarjimalar bilan almashishi natijasida semantik buzilishlar kuzatilmoqda.

4. Elektron tibbiyot va telemeditsina sohalarida yangi terminlar ogimi keskin ortib, ularni tezkor
standartlashtirish zaruriyati kuchaymoqda.

Tavsiyalar:

1. Terminologik bazani standartlashtirish — davlat til siyosati doirasida tibbiy terminlarning
yagona elektron korpusini yaratish, unda har bir atamaning tasdiglangan o‘zbekcha varianti, izohi va xalgaro
ekvivalenti keltirilishi lozim.

2. Fonetik-morfologik me’yorlarni belgilash — asl tildan kiruvchi terminlar uchun yagona
transkripsiya/transliteratsiya qgoidalarini ishlab chigish va amaliyotga joriy etish.

3. Kognitiv va madaniy moslikni ta’minlash — yangi atamalar yaratilishida ularning tushunarli
bo‘lishi va milliy konseptual maydonga mos kelishini hisobga olish.

4. Mutaxassislararo hamkorlik — tibbiyot olimlari, lingvistlar, tarjimonlar va IT-mutaxassislari
ishtirokida terminlarni ishlab chiqish bo‘yicha doimiy ekspert kengashini tashkil etish.

5. Tezkor monitoring tizimi — internet va tibbiy ma’lumotlar bazalaridagi yangi terminlarni aniqlab,
ularni o°zbek tiliga moslashtirishni avtomatlashtiruvchi dasturiy vositalarni ishlab chiqish.

6. llmiy-ma’rifiy targ‘ibot — tibbiy xodimlar va tarjimonlar uchun terminlardan to‘g‘ri foydalanish
bo‘yicha metodik qo‘llanmalar, treninglar va onlayn kurslar tashkil etish.

Tadqiqot natijalariga ko‘ra, tibbiy terminologiya o‘zining semantik chegaralari, tizimliligi, tarixiy
bargarorligi va xalgaro normativligi bilan tilning mustaqil leksik gatlamini tashkil etadi. Zamonaviy
tibbiyotning rivojlanishi ushbu gatlamni doimiy ravishda kengaytirib boradi. Tibbiy terminlar bilan ishlashda
izchillik, aniqg me’yor va standartlarga rioya etish ilmiy muloqotning aniqligi va samaradorligini ta’minlaydi.

Ushbu tadqiqot natijalari shuni ko‘rsatadiki, o‘zbek tilida tibbiy terminologiya mustaqil leksik qatlam
sifatida shakllangan bo‘lib, uning rivojlanishida tarixiy, lingvistik va ijtimoiy omillar muhim rol o‘ynaydi.
Tibbiy atamalar tarkibida gadimgi yunon, lotin, arab va rus tillaridan kirib kelgan o‘zlashmalar salmog*i yuqori
bo‘lsa-da, milliy til imkoniyatlari asosida yaratilgan ekvivalentlar ham faol qo‘llanilmoqda. Tadgiqot
davomida leksik-semantik, morfologik, tarixiy-qgiyosiy va korpus tahlili usullari orgali tibbiy terminlar
o‘rganildi, ularning ma’no chegaralari, paradigmatik-sintagmatik alogalari, morfologik tuzilishi va zamonaviy
qo‘llanish holati aniglandi. O‘zbek tibbiy terminologiyasi xalgaro standartlarga moslashishda muhim
bosqgichni bosib o‘tmoqda, ammo standartlashtirish va milliy ekvivalentlar muvozanatini ta’minlash kabi
masalalar dolzarbligicha golmoqgda. Xususan, bir xil tushunchani ifodalashda termin variantlarining ko‘pligi
terminologik birlikda noaniqlik tug‘diradi. Shu bois, yangi tibbiy atamalarni yaratish va mavjudlarini
optimallashtirish jarayonida lingvistlar va tibbiyot mutaxassislari o‘rtasidagi tizimli hamkorlik, maxsus
terminologiya kengashlari faoliyati hamda xalgaro tajribaga asoslangan metodik yondashuvlar zarurdir. Ushbu
yondashuv o°zbek tibbiy tilining ilmiy aniq, kommunikativ samarali va xalqaro miqyosda raqobatbardosh
bo‘lishini ta’minlaydi.
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REALIYA -NEOLOGIZM, REALIYA-ARXAIZM VA REALIYA-TARIXIZMLAR

Jo‘rayeva Laylo Jiyanqul qizi,
Buxoro davlat pedagogika instituti o ‘qituvchisi
laylojurayeva@buxdpi.uz

Annotatsiya. Ushbu maqolada realiya tushunchasining tavsifi berilgan. Realiyalarning milliy
xususiyatlarni aks ettirish masalalari yoritilgan. Realiyalarning mazmun-mohiyati ochilib, ularning
neologizm, arxaizm hamda tarixizm xususiyatlari tadqgiq etilgan. Realiyalar mazmun mohiyatan milliylikni aks
ettiruvchi birliklar bo ‘lsa, neologizmlar tilda yangi paydo bo ‘lgan so‘zlar, arxaizmlar esa tariximizning
ma’lum bir davrida iste’'molda bo ‘lib, bugungi kunda shakl o ‘zgarib mazmuni saqlangan birliklardir. Realiya
hamda madaniyat tushunchalari bir-biriga uzviy bog liq bo ‘Igan tushunchalar sanaladi. Har bir davrning
o0 ‘ziga xos madaniyati bo ‘lgani kabi realiyalari ham mavjud bo ‘ladi. Shu nuqtayi nazardan ularni sinxron
hamda diaxron aspektda o ‘rganish kerak. Realiya neologizm, realiya arxaizm, realiya istorizm kabi
tushunchalar davr nugtayi nazar bilan bog ‘liq bo ‘Igan atamalardir.

Kalit so“zlar: realiya, neologizm, arxaizm, tarixizm, realiya-onomastika, sumalak, chuchvara, xonim.

PEAJIBHOCTb-HEOJIOT'U3M, PEAJIBHOCTBb-APXAHN3M U PEAJIBHOCTb-
HNCTOPU3M

Annomayusa. B Oanuoll cmambve paccmampugaemcs noHamue OeticmeumenvHocmu. Ocgeuyersl
B80ONPOCHl OMPANCEHUS HAYUOHATbHBIX 0CObeHHOCmell OelicmeumenvHocmu. Packpuvlearomes codepoicanue u
CYWHOCIDb OeliCMBUMENTLHOCIU, UYYAIOMCA UX NPUSHAKYU HeO0l02u3Ma, apxauzma u ucmopusma. Pearuzmuvr —
MO eOUHUYDL, COOEPIHCAHUE KOMOPLIX NO CYMU OMPAdtCAem HAYUOHATbHOCMb, HEOL02UIMbl — MO ClO8d,
Komopbvie He0da8HO HNOABUNUCL 6 SA3bIKe, 4 apXausmbl — 3MO eOUHUYbl, KOMOpble UCHOIb30BAIUCH 8
onpedenennvlll Nepuod Haulel UCMOPUU U USMEHUTU (POPMY, HO COXPAHUTU CB0€ COOepIcanue Ce200Hsl.
THonamusa peanvhocmu u Kyibmypol Hepa3pwléHo céa3aHbl. [10006H0 moMy, KAk Kaxcoas I3noxa umeem ceoro
Kynemypy, cyuwecmayrom u ceou peanuu. C 3moti moyKu 3peHus, ux ciedyem uzyyams KaxK 8 CUHXPOHHOM, MAK
U 8 Quaxpouuueckom acnekmax. Taxue nowAmus, KaKk «HEON0SUM PealbHOCIUY, «APXAUSM PedaTbHOCHIUY U
«UCMOPU3M PEANbHOCHIUY, OMHOCAMCA K TMOYKE 3PEeHUsL INOXU.

Knrouegvle cnosa: oOetlicmeumenbHOCMb, HEONO2U3M, APXAU3M, UCHOPUIM, OeUCMmBUMEeIbHOCHb-
OHOMACMUKA, CYMAIAK, 4y48apd, XaHyM.

REALITY-NEOLOGISM, REALITY-ARCHAISM AND REALITY-HISTORISM

Abstract. This article describes the concept of reality. The issues of reflecting national characteristics
of reality are highlighted. The content and essence of reality are revealed, and their neologism, archaism and
historicism features are studied. Realisms are units whose content essentially reflects nationality, neologisms
are words that have recently appeared in the language, and archaisms are units that were in use at a certain
period in our history and have changed form but retained their content today. The concepts of reality and
culture are inextricably linked. Just as each era has its own culture, so too do its realities. From this point of
view, they should be studied in both synchronous and diachronic aspects. Concepts such as reality neologism,
reality archaism, and reality historicism are terms related to the point of view of the era.

Keywords: reality, neologism, archaism, historicism, reality-onomastics, sumalak, chuchvara, khanim.

Rus olimlaridan biri Y.S.Bugrisheva realiya-neologizm, realiya-onomastika mavzusidagi yaratgan
tadqiqotlarida realiyalarni haqiqat, vogelik deya nomlab, unga quyidagicha ta’rif beradi: “Onomastik haqgigat
— neologizmdir. Onomastik vogqelik-neologizm - bu fagat ma’lum bir xalqqa xos bo‘lgan madaniy
xususiyatlarni ifodalovchi, mazmuni va ba’zi hollarda ifodasi jihatidan yangi bo‘lgan, ma’lum bir davrda
mavjud bo‘lgan va oldingi davrlarda mavjud bo‘lmagan leksemalardir[1].

Neologizmlar hozirgi zamonda paydo bo‘lgan yangi leksik birliklardir. Yangi paydo bo‘lgan so‘zlarni
ham realiyalar doirasida ko‘rish mumkin. Shunday so‘zlar borki, ular ma’lum bir xalgning hayotida yangi
paydo bo‘lgan hamda shu xalgning neologizm realiyalari sanaladi. Bunga misol tarigasida bugungi kunda faol
bo‘lgan kredit-modul tushunchasini olish mumkin. U dastlab Amerikada yaratilgan bo‘lib, shu yerdagi
xalqning milliy o‘qitish tizimidir. Yoki bugungi kunda mashhur fast food taomini olish mumkin. U XXI asrda
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arman xalqi tomonidan kashf etilgan. Tez tayyor bo‘luvchi mazkur taom butun dunyo xalqlarining sevimli
taomlaridan biriga aylanib ulgurdi.

Arxaizmlar ma’lumki, shakl o‘zgarib, ma’nosi saqlangan so‘zlardir. Shunday so‘zlar borki, ular
tariximizning ma’lum davrida milliy xarakterdagi so‘zlar bo‘lib, bugungi kunda shakli o‘zgarib, ma’nosi
saglangan so‘zlardir. Masalan, eski o‘zbek adabiy tilidagi “abo” leksemasi “yengsiz ustki kiyim” ma’nosida
go‘llanilgan. Bugungi kunda xuddi mana shu ma’noni adabiy tilda “nimcha”, shevalarda esa “ichakcha”
leksemasi orgali ifodalanadi. Yoki kasb-hunar ma’nosini anglatuvchi “baxyasoz” leksemasi do ‘ppi tikuvchi
ma’nosini anglatib, bugungi kunda xuddi shu ma’no “do‘ppido‘z” leksemasi orqali ifodalanadi.

Istorizmlar esa iste’moldan chiqqan realiyalardir. Ya’ni shunday so‘zlar borki, ular davr nuqtayi
nazardan ma’lum bir vaqtda milliylikni aks ettiruvchi lingvokultrologik birlik bo‘lmish realiyalarni aks
ettiradi. Masalan, eski o‘zbek adabiy tilida qasab, qumosh, sayfur kabi leksemalar milliy mato turlari; xirga,
gabo kabi kiyim nomlarini anglatuvchi leksemalar tarixiy realizm sanaladi. Realiyalar sirasiga yana iqgtibos
(sitata)lar, qanotli so‘zlar hamda aforistik xarakterga ega bo‘lgan hikmatlarni, turli ko‘rinishdagi murojaatlarni
ham kiritish mumkin.

Shu o‘rinda ta’kidlash kerakki, realiyalarning eng ko‘p qismi otlardan iborat bo‘ladi. Aytish kerakki,
realiyalar orasida fe’llashgan otlar uchramaydi, chunki ularda harakat alomati ko‘zga tashlanmaydi. Ammo
ular orasida otlashgan sifatlar bor. Masalan: rus tilida vershovkiy, arshenniy, sajenniy, kopeechniy, rubleviy;
o‘zbek tilida zig ‘ircha, arshin, bir mirlik Kabilar shular jumlasidandir. Ular aslida ot realiyalardan kelib
chiggan. Bular shunday realiyalarki, ularning ham boshqa tillarda aynan ekvivalentlari bo‘lmaydi. Bu sifatlar
0°‘z va ko‘chma ma’nolarda ham qo‘llanishlari mumkin[2].

Anglashiladiki, realiyalar boshqa xalqga yot bo‘lgan va muayyan xalgning maishiy hayoti, madaniyati,
ijjtimoiy turmushi va tarixiy taraqqiyotigagina taallugli bo‘lgan so‘zlar va so‘z birikmalaridan iboratdir.
Demak, ular milliy va tarixiy koloritni o‘zlarida mujassamlashtirgan bo‘ladi.

Realiya alohida jamoa yoki muassasa doirasida chegaralangan bo‘lishi ham mumkin. Asosan, talabalar
va harbiylar jargoni bunday realiyaga boydir. Ba’zi bir bu jargonizmlar lokalizm va professionalizmlar
darajasiga o°tib ketadi. Davriy kolorit ham realiyaga xosdir. Madaniyat bilan chambarchas bog‘liq til hodisasi
sifatida ushbu leksik birliklar jamiyat taraqqiyotidagi barcha o‘zgarishlarga tez ta’sir qiladi. Ular orasidan
neologizm, istorizm va arxaizm realiyalarini osongina ajratib ko‘rsatish mumbkin.

Masalan, o‘tgan asrning 50-60 yillarida AQShda yosh avlodning isyoni tilda beatnik, beat generation
(charchagan, singan, ko‘ngli sovigan avlod) kabi so‘zlarning paydo bo‘lishi bilan aks etadi [3]. Vujudga
kelgan bu kabi realiyalar avvalo neologizm sifatida gabul gilindi, keyin asta-sekin boshga tushuncha hippie
(zamonaviy burjua jamiyati ahloqi va turmush tarzini rad etuvchi hamda o‘z noroziligini g‘ayri odatiy kiyinishi
va fe’l-atvori, o‘zini tutishi bilan ifoda etuvchi yoshlar) ga almashdi.

Realiyada til va madaniyat o‘rtasidagi yaqinlik yaqqol namoyon bo‘ladi. Jamiyatning moddiy va
ma’naviy hayotida yangi realiyalarning paydo bo‘lishi tilda realiya vujudga kelishiga olib keladi. Leksika
ijtimoiy hayotning barcha o‘zgarishlariga o‘z ta’sirini ko‘rsatishi sababli tilda yangi realiyalarning paydo
bo‘lish paytini aniq aytish mumkin. Biroq bir vaqtning o‘zida eng oddiy tushunchalarni ifodalay turib, shu
bilan birga mazmuniy va hissiy “fonli” nozik farqlarni ham ifodalovchi ko‘pgina so‘zlar mavjud. Tilda
“konnotativ so‘zlar’ni leksik birlikning o‘ziga xos tipi sifatida ajratish shak-shubhasiz magsadga muvofiqdir,
chunki konnotatsiyalar, ya’'ni so‘zlarga hamrohlik qiluvchi stilistik, emotsional va mazmuniy farqlar o‘z-
o‘zidan mavjud bo‘lmaydi, ular so‘z ma’nolaridan biriga bog‘lanadi.

Realiyani tilning boshqa so‘zlari bilan tagqoslaganda uning farqli tomoni shuki, realiya ifodalaydigan
predmet, tushuncha, hodisaning bir tomondan xalq bilan va boshqa tarafdan vaqtning tarixiy bo‘lagi bilan
yaqin alogasi hisoblanadi. Bundan milliy, mahalliy yoki tarixiy koloritning realiyaga xosligi ko‘rinib turibdi.
Xuddi shunday o‘zbek tilidagi realiyalar o‘zbek xalgiga xos bo‘lgan milliy o‘ziga xoslikni ifoda etuvchi
liboslar, milliy taomlar va ichimliklar, joy nomlari ham realiya sifatida o‘zga xalqglar tilida talgin gilinadi.

O‘zbek xalqining milliy o‘ziga xos xususiyatlarini aks ettiruvchi qadimgi davrlarda yaratilgan va hozirgi
kunda foydalaniladigan, madaniyati va tarixi bilan uzviy bog‘liq bo‘lgan kiyimlar hozirgi kunda butun
dunyoga tanilmogda. O°zbek milliy liboslariga ayollar uchun zar chopon, do ‘ppi, kamzul, erkaklar uchun
do ‘ppi, chopon, belbog‘ va yaktak kabilar kiradi. O‘zbek milliy libosi jahonda o‘z o‘rniga ega. Ular orasida
do ‘ppi alohida o‘ringa ega. U o‘zbek xalqi orasida keng tarqalgan yengil bosh kiyim bo‘lib, asosan, baxmal,
ipak, zar bilan tikiladi. Realiyalar jumlasiga paranjini ham misol tarzida aytish mumkin. Uni o‘zbek ayollari
gadimda yuzlarini begona erkaklardan yashirish uchun yopinib yurishgan.

Realiyalarga yana quyidagilarni aytib o‘tish mumkin. Dastlab kiyimlarni izohlashga harakat qilamiz:

zar chopon. O‘zbek ayollarini gishda sovuqdan saglovchi kiyim. U, asosan, baxmal, ipak, zar bilan
tikiladi. Chopon o‘zbek xalqining qadimiy kiyimlaridan biridir;
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atlas, adras. Bu matolar qadimdan to hozirgi kunga qadar o‘zbek ayollari uchun sevib kiyadigan milliy
matolardir. Ular ipakdan tayyorlanadi. Qancha-qancha zamonlar o‘tib ketsa ham bu matolardan o‘z davriga
moslab, xoh o‘zbekcha, xoh yevropacha uslubda kiyimlar tikib kiyish urfga kirgan. O‘zbekistonda eng
mashhur atlas Marg‘ilon shahrida to‘qiladi;

mahsi. Mahsi oyoq kiyimlardan biri bo‘lib, uzun qo‘njli, poshnasiz, tag charmi yumshoq bo‘lgan
kovush bilan kiyiladigan milliy poyabzal hisoblangan.

Ozig-ovgatga doir realiyalar:

osh. Qadimdan to hozirgi kunga qadar o‘zbek xalqining eng sevimli taomlaridan biri sifatida e’tirof etib
kelinadi;

patir. Ushbu so‘z omonimlik xususiyatiga ega bo‘lib, O‘TIL hamda O‘zME da izohlangan: “Non turi.
shirmoy patir, qashqari patir, ko‘k patir, qiymali patir, patircha kabi turlari bor. Ularning har biri masallig‘i,
tayyorlanish usuli bilan o‘zaro farq qiladi. Tayyorlanishi: iliq sutda tuz va xamirturush eritiladi, so‘ngra qo‘y
yog‘i (yoki sariyog‘) qo‘shilib xamir qoriladi. Xamir oshgach, bir xil hajmdagi zuvalalar uziladi. Zuvaladan
chekkalarining galinligi 3-4 sm, o‘rtasining qalinligi 1 sm keladigan non yasaladi, uning yupga joyiga zich
chakich uriladi. Patir chetlari pichoq bilan tilinib, nagsh beriladi. Yasalgan patir betiga 15-20 min. dasturxon
yopib qo‘yiladi. Tandirga yopish oldidan olov kul bilan ko‘miladi, namakob sepiladi. Tandirdan uzilgan
patirning yuziga eritilgan dumba yog‘i surkaladi’[4];

“Oshirilmagan, ko‘ptirilmagan (non). Ko‘pincha yog‘ aralashtirilgan, oshirilmagan xamirdan
chekichlab tayyorlanadigan yupgaroq non. Xamiri nuqul qaymoqqa qorilib, og‘izda erib ketuvchi oppoq patir
nonlarni ushatib tashladi. Oybek, Tanlangan asarlar”. Yuqoridagi izohlardan ko‘rinib turibdiki, patir faqatgina
iste’mol mahsuloti bo‘libgina qolmay, madaniyatimiz bilan ham uzviy bog‘liq, ya’ni to‘y marosimlarida patir
ushatish odati oldin ham bugun ham ahamiyatli jarayonlardan sanaladi. Ushbu so‘zning fonetik tarkibiga
e’tibor qilsak, u o‘zgarishga uchramagan. Leksik xususiyatida ham ifodalaydigan ma’nosi oldin ham, bugun
ham bir xil.

sumalak. O‘zbek milliy madaniyatini o‘zida yaqqol aks ettiruvchi, xalqning muhim qadriyatlaridan biri
sifatida har yil bahor faslida jamoatchilik asosida tayyorlanadigan milliy hamda mashhur taomlardan biri
sanaladi. Mazkur so‘z omonimlik xususiyatiga ega bo‘lib, O‘TILda quyidagicha izohlangan: “Undirib
yanchilgan bug‘doy, un va yog‘ aralashmasidan tayyorlanadigan, servitamin, xushxo‘r holvaytarsimon ovqat.
Bu kecha - gulgun kecha, O‘choqda o°t tonggacha, Kim pishirsa sumalak, Yashasin - ey minggacha! A. Suyun,
Olis tonglar”[5].

Sumalak qadimdan, ayrim ma’lumotlarga ko‘ra 3 ming yildan beri, bahorni kutib olish, dehqonchilik
ishlarining boshlanishi arafasida, Navro‘z kirib kelishi bilan tayyorlab kelinadi. Navro‘z taomi haqgida xalq
orasida og‘izdan-og‘izga ko‘chib yuruvchi bir talay rivoyatlar bor. Rivoyatlardan biriga ko‘ra, burungi
zamonda onalar och qolgan farzandlariga hatto non ham topib bera olmagan vaqtlar bo‘lgan ekan. Shunda endi
nish urgan yosh maysalardan terib kelgan ona unga suv qo‘shib qozonga solibdi. Ochligidan xarxasha
qilayotgan egizak o‘g‘illari ovqat tayyorlayotganiga ishontirish uchun qozonga tosh tashlab, uni tinimsiz
aralashtiraveribdi.

Farzandlari yig‘layverib oxiri uxlab qolibdi. Tinimsiz qozon kavlashdan charchagan ona ham uyquga
ketibdi. Niyati shunchalik ezgu bo‘lgan ekanki, o‘sha tunda osmondan etti farishta tushib, tongga gadar
to‘yimli taom tayyorlabdi. Ona va bolalar uyg‘onib qarashsa, qozon to‘la shirin va totli egulik Shu tariga ona
va bolalar ochlikdan qutilib golgan ekan. Sumalak leksemasi shakl va ma’no munosabatiga ko‘ra omonimlik
hosil qiladi. Lug‘aviy qatlamda, ya’ni semik tarkibida o‘zgarishga uchramagan. Fonetik jihatdan ham
o‘zgarmagan umumiste’mol leksema sanaladi.

chuchvara. Bu taom o‘zbek xalqi oshxonasidagi sevimli taomlatdan biri sifatida ma’lum va mashhurdir.
Ushbu so‘z adabiy tilda barak nomi bilan ifodalanadi. Shevalarda barak nomi bilan ham yuritiladi. Xorazm
va Qoragalpog‘istonda barak tansiq taom hisoblanadi. Misol: «Duk-duk etadi buvim, Barak bukadi buvim.
“Boychechak”. Chuchvara so‘zi O‘TIL da quyidagicha izohlangan: O‘rta Osiyo, Janubiy Kavkaz va Yagin
Shargda mashhur taom turi. Ular maydalangan go‘sht va ziravorlar bilan to‘ldirilgan xamirturushsiz bug‘doy
xamir kvadratlaridan tayyorlanadi. Islomiy ovqatlanish qoidalariga ko‘ra, go‘shtni to‘ldirish odatda cho‘chqa
go‘shtisiz bo‘ladi.

Ba’zi joylarda u jo‘shpara nomi bilan yuritiladi. Bu so‘zning etimologiyasi bo‘yicha ayrim
ma’lumotlarni keltirib o‘tamiz. Josh “qaynatish” degan ma’noni anglatadi. Bu so‘z X asrgacha keng tarqalgan
bo‘lib, uning o‘rniga keyinchalik “qo‘zichoq qulog‘i” degan ma’noni anglatuvchi zamonaviy forscha goshe
barreh nomi ishlatilgan. Boshqa tillarda bu so‘zning bir gancha variantlari mavjud, jumladan, ozarbayjon tilida
dushbara, qozoq tilida tushpara, girg‘iz tilida chuchpara, tojik tilida tushbera, arab tilida shishbarak va h.k.
So‘zlarning etimologiyasiga oid yana bir nazariyaga ko‘ra, bu so‘z turkiy dushbara so‘zidan kelib chigqgan.
Dush so‘zi to ‘ldirilgan, to ‘kilgan, barak esa “ovqat” (xamirdan tayyorlangan taom) ma’nolarini bildiradi.
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xonim. O‘zbek milliy taomlaridan biridir. Mazkur xalq oshxonasida 0‘z o‘rniga ega taom sanaladi.
Ushbu leksema omonim leksema sifatida O‘TILda quyidagicha izohlangan: ‘“Xamir orasiga qiyma solib,
gasqonda pishiriladigan ovqat” [O°TIL 4, 412]. Xonim leksemasi dastlab ayollarga nisbatan ishlatilgan bo‘lsa,
keyinchalik taom nomida ham ishlatila boshlangan.

Alisher Navoiy poetik asarlaridagi milliy madaniyatimizni chuqur aks ettiruvchi birlik bo‘lmish
realiyalarning ko‘lamini aks ettirish, o‘zbek xalqi milliy madaniyati va hayotida tutgan o‘rnini aniqlash, shoir
asarlarida ushbu birliklar ganday magsadlarda qo‘llanilganini o‘rganish, realiyalarning bugungi kundagi
hamda eski o‘zbek adabiy tilidagi giyosiy tahlilini yoritib berish katta ahamiyatga egadir. Shoirning she’riy
hamda nasriy asarlarida keltirilgan mentalitetimizni aks ettiruvchi realiyalar salmogli mavgega ega bo‘lib,
ularning mazmun- mohiyatini, kelib chiqish tarixini o‘rganish hamda hozirgi o‘zbek adabiy tiliga
munosabatini o‘rganish bugungi kun tilshunosligining dolzarb vazifalaridan biri sifatida katta ahamiyatga
egadir.
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TASVIRIY SAN’AT ASARLARINING TAHLILIDA TERMINLARNING O‘RNI VA
AHAMIYATI

Kozimova Zulfiya Ismoilovna,
Pavel Benkov nomidagi Respublika ixtisoslashtirilgan rassomlik
maktabi ona tili va adabiyoti fani o ‘qituvchisi

Annotatsiya. Ushbu maqolada tasviriy san’at asarlarini tahlil qilish jarayonida maxsus terminlardan
foydalanishning ilmiy va amaliy ahamiyati yoritiladi. San’atshunoslik terminlari asarning janri, uslubi,
texnikasi va mazmunini aniq ifodalashga xizmat qilishi, tahlilda obyektiviikni ta’minlashi hagida fikr
yuritiladi. Shuningdek, milliy va xalqaro terminlarning uyg ‘unligi, madaniy merosni saqlash va
kataloglashtirishdagi roli ham tahlil gilinadi. Maqola san’atshunoslar, rassomlar, muzeyshunoslar va san’at
ixlosmandlari uchun terminologiyaning nazariy hamda amaliy ahamiyatini ko ‘rsatishga qaratilgan.

Kalit so‘zlar: tasviriy san’at, terminologiya, san’atshunoslik, rangtasvir, janr, uslub, kolorit,
perspektiva, faktura, kompozitsiya, realism, impressionism.

MECTO U 3HAYEHUE TEPMHUHOB B AHAJIU3E ITPOU3BEJIEHUI UCKYCCTBA

Annomayusa. B Oannou cmamee oceewjaemcsi HAy4HOe U NPAKMUYECKOe 3HAYEeHUe UCHONb308AHUSA
CneyuanbHuIX MepmMuHo8 6 npoyecce aHalu3a npoussedeHull uzoopasumenvro2o uckyccmea. Cywecmayem
MHeHUe, 4Mmo UCKYCCMBOBeOUeCKUe MePMUHbL CLYHCAM OISl HeMKO20 8bIPANCEHUS HCAHPA, CIUIA, MEXHUKU U
cooeparcanus npousgedeHuss, 0oecneyusarom 006beKMUHOCMy 6 anaauze. Takoce ananuzupyemcs 2apmoHus.
HAYUOHANbHBIX U MEeHCOYHAPOOHLIX MEPMUHOS, UX POIb 6 COXPAHEHUU U KAmAalo2uzayuu KyJIbmypHO2O0
Hacneous. Cmambvs HAnNpasieHa HA OeMOHCMPAYUI0 Meopemuyeckoe0 U NpaKmuiecko2o 3HAYeHUs.
MePMUHON02UY 0151 UCKYCCMBOBEO08, XYOOHCHUKOB, MY3ee8e008 U Nrodumenell UCKyccmad.

Kniouesvie cnoea: uszobpazumenvhoe UCKYCCMBO, MEPMUHONIOUA, UCKYCCMBOGEOeHUe, IHCUBONUCY,
HCAHP, CMUTb, KOLOPUM, NEPCNEKMUBA, hakmypa, KOMIOSUYUS, Peau3M, UMNPECCUOHUIM.

THE PLACE AND IMPORTANCE OF TERMS IN THE ANALYSIS OF WORKS OF ART

Abstract. This article highlights the scientific and practical significance of using specialized terms in
the process of analyzing works of fine art. There is a view that art terms serve to clearly express the genre,
style, technique, and content of the work, ensuring objectivity in the analysis. The harmony of national and
international terms, their role in the preservation and cataloging of cultural heritage, is also analyzed. The
article aims to demonstrate the theoretical and practical significance of terminology for art critics, artists,
museologists, and art lovers.

Keywords: fine arts, terminology, art studies, painting, genre, style, color, perspective, texture,
composition, realism, impressionism.

Kirish. Mamlakatimizda ijtimoiy hayotning barcha sohalarida bo‘lgani kabi madaniy sohada ham ijobiy
o‘zgarishlar sodir bo‘lib, shaxs madaniyatini shakllantirish, turmush darajasini yuksaltirish, kishilarda
ma’naviy tafakkurni shakllantirish davlat siyosati darajasiga ko‘tarildi. Buning boisi jamiyat madaniy hayotini
yanada rivojlantirish hamda yoshlarni tasviriy san’at vositasida ma’naviy-axloqiy jihatdan kamolga etkazish
yo‘lida keng ko‘lamli ishlar amalga oshirilmoqda. Tasviriy san’atning inson ma’naviy-ma’rifiy kamolotidagi
tutgan o‘rnidan kelib chiqib, yoshlar ongida milliy va umuminsoniy qadriyatlar, yuksak estetik va axlogiy
madaniyatni shakllantirish orqali moddiy va ma’naviy hayot uyg‘unligini ta’minlashga katta ahamiyat
qaratilishi davr talabidir [1:3].

Termin so‘zi lotincha “terminus” (“‘chegara”, “chegara chizig‘i”) so‘zidan kelib chigqan bo‘lib,
muayyan soha doirasida ishlatiladigan maxsus tushunchani yoki ilmiy hodisani aniq ifodalovchi so‘z yoki so‘z
birikmasidir. Termin — bu ma’lum bir fan, texnika yoki kasb-hunar sohasida qo‘llaniladigan so‘z yoki so‘z
birikmasi bo‘lib, u shu sohadagi aniq tushunchani ifodalaydi.

Terminlar odatdagi lug‘aviy birliklardan farqli ravishda, ko‘pincha bitta aniq ma’noni anglatuvchi,
birma’nolikni talab giluvchi, rasmiy yoki yarim-rasmiy darajada kelishib olingan, belgilangan bo‘lishi lozim.
Ushbu xususiyati tufayli terminlar ilm-fan taraqqiyotida, maxsus adabiyotlarda, rasmiy hujjatlarda, shu
jumladan, turli xil davra suhbatlari va ilmiy konferensiyalarda keng qo‘llaniladi [2:25].
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Adabiyotlar tahlili va metodologiya. Terminlarda uchrovchi muhim lingvistik xususiyatlari —
tizimlilik, birma’nolik, aniqlik, normativlik— ilm-fan taraqqiyotida ajralmas o‘rin tutadi. Ko‘plab olimlar
(E.Wuster, M. T.Cabre, J.Lyons va boshqalar) terminning yuqori aniqligi va konnotativ neytralligini
ta’kidlashadi. Terminlar tildagi umumiy so‘zlardan farqli ravishda hissiy va obrazli ifodalardan xoli bo‘lib,
ilmiy tushunchani rasmiy yoki yarim-rasmiy darajada standartlashgan shaklda ifodalaydi. O‘zbek tilida
terminlar tizimi jadidlar davridan boshlab shakllangan bo‘lib, sovet davrida rus tili ta’sirida, mustaqillikdan
so‘ng esa milliy til me’yorlari asosida takomillashdi. Bugungi ragamli zamonda xalqaro hamkorlikning
kengayishi, ingliz tilidan kirib kelayotgan terminlar oqimi terminlarni original shaklda saqlash yoki
mabhalliylashtirish masalalarini yanada dolzarb qiladi. Ilmiy jamoatchilik orasida internet, kompyuter kabi
terminlarni asliy shaklda qo‘llab turish yoki o‘zbekchalashtirish (tarmoq, hisoblash mashinasi) bo‘yicha fikrlar
bir qadar turlicha. Terminlarning ilg‘or xorijiy tillardan olingan variantlari hamon davriy bahslarga sabab
bo‘lishi tabiiy [3:181].

Masalan, algoritm, matritsa, molekula, ion kabi termini xalgaro miqyosda ham bir xil shaklda fanga
singib ketgan. Shu bilan birga, ayrim terminlarning mahalliy ekvivalentini topish yoki keng iste’molda
ishlatiladigan ruscha yoki inglizcha shaklida qoldirish bo‘yicha aniq me’yorlar to‘liq shakllanmagan. Shu bois
ilmiy hamjamiyat, lingvistlar, tarjimonlar, darslik mualliflari terminlar bo‘yicha me’yoriy hujjatlar, yangi
lug‘atlar va onlayn platformalarni birgalikda takomillashtirishlari muhim. Termin tushunchasi tilshunoslikning
maxsus sohasi bo‘lib, ilmiy va texnik sohalarda muhim rol o‘ynaydi. Filologiyada termin tushunchasi asosiy
nazariy vosita sifatida fan sohasidagi tushunchalarni aniqlash, ifodalash va ulardan samarali foydalanishda
muhim ahamiyatga ega. Lingvistika, adabiyotshunoslik, stilistika va boshqa filologik yo‘nalishlarda
terminologiya bilimlarning uzviyligi va aniq ifodalanishini ta’minlab, ilmiy jarayonning ajralmas qismi
hisoblanadi. Har bir fan va texnologiya tili o‘z terminologiyasiga ega bo‘lib, bu tushunchalarni aniq ifodalash,
ularning mohiyatini ochib berish va tadqiqotlar natijalarini samarali etkazishda muhim rol o‘ynaydi.

San’at insoniyatning estetik tafakkurini, davr ruhiyatini va madaniy qadriyatlarini ifodalovchi muhim
badiiy soha hisoblanadi. San’at asarlarini to‘g‘ri tushunish va baholash davomida maxsus terminlar muhim
vosita sifatida xizmat giladi. Chunki terminlar rassom yaratgan obraz, g‘oya va texnik usullarni aniq va qisqa
ifodalashga yordam beradi. Terminologiyasiz san’atshunoslik tahlili to‘liq bo‘la olmaydi. Terminlar —
tahlilning ilmiy asoslari

San’atshunoslikdagi terminlar nafaqat badiiy ifodaning nomini beradi, balki uning mazmunini,
texnikasini, uslubini va tarixiy kontekstini tushuntiradi. Masalan, “sfumato”, “perspektiva”, “kolorit” kabi
terminlar rassomning ishlash uslubi va tasvirning texnik jihatlarini aniq ifodalaydi. Portret asarini tahlil
qilayotganda “psixologik portret” yoki “avtoportret” atamasi asarning mazmunini aniqlashtiradi, natyurmort
tahlilida esa “faktura”, “kompozitsiya markazi” kabi tushunchalar qo‘llanadi.

Ilmiy tahlilda terminlar yordamida sub’ektiv tasvirdan obyektiv tahlilga o‘tiladi. Agar rassomning
asarida “realizm” yoki “impressionizm” uslubi qo‘llanilgan bo‘lsa, bu atamalar san’atshunosga darhol asarning
umumiy yo‘nalishini aniqlash imkonini beradi. Terminlar nafaqat san’at mutaxassislari, balki keng
jamoatchilik uchun ham asarning badiiy qiymatini tushunishga yordam beradi.

Tasvirly san’at asarlarini kataloglashtirish, muzey ekspozitsiyalarini tuzish yoki arxivlashtirish
jarayonida ham terminlar muhim ahamiyatga ega. Har bir asarning nomi, janri, texnikasi va uslubi aniq
terminlar bilan belgilab qo‘yiladi. Bu kelajak avlod uchun madaniy merosni ilmiy asosda saqlashga xizmat
qiladi.

Natijalar va munozara. Bugungi globallashuv davrida tasviriy san’at terminologiyasi milliy va xalgaro
atamalar uyg‘unligida shakllanmoqda. Masalan, “miniatura” (miniatyura), “arabesk”, “ornament” kabi Sharq
san’atiga oid atamalar bilan bir qatorda “installation” (installyatsiya), “digital art” (raqamli san’at) kabi
zamonaviy terminlar ham qo‘llanadi. Tahlilda har ikki turdagi atamalarni to‘g‘ri va o‘rinli ishlatish asarning
mazmunini to‘liq ochib beradi.

Tasvirly san’at asarlarini tahlil qilishda terminlar — bu ilmiy aniqlik va badiiy tushunarlilikning asosiy
kafolatidir. Ular asar mazmunini, texnikasini va estetik qiymatini aniq ifodalash imkonini beradi.
Terminologiyani chuqur bilish san’atshunoslar, rassomlar, muzeyshunoslar va san’at ixlosmandlari uchun
nafaqat tahlil, balki milliy madaniyatni asrab-avaylash va targ‘ib etish yo‘lida ham katta ahamiyatga ega.

Har qaysi davlatning rivojlanishi ta’lim tizimi va ilm-fan ta’limiga qanchalik e’tibor qaratishiga bevosita
bog‘liqdir. Ta’limning sifatli bo‘lishi, aynigsa ilm-fan ta’limining samarali tashkil etilishi davlatning iqtisodiy,
madaniy va ijtimoiy sohalarda o‘sishiga xizmat giladi. Bugungi kunda dunyo bo‘ylab ko‘plab davlatlar ilmfan
sohasida o‘z oldiga katta magsadlar qo‘ymoqda, ammo ilmiy ta’limni rivojlantirishda duch kelinayotgan bir
gator muammolar, moliyaviy resurslarning etishmasligi, eski texnologiyalar va o‘qituvchilarning malakasini
oshirish zarurati kabi masalalar dolzarbligini saglab turadi. Shuningdek, ilm-fan ta’limi doirasida san’at,
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aniqrog‘i tasviriy san’at fanining roli ham muhim ahamiyatga ega. Tasviriy san’at nafaqat estetik qadr-
gqimmatni oshiradi, balki jamiyatni ma’naviy va madaniy jihatdan boyitishga ham katta hissa qo‘shadi.

Tasviriy san’at fani va uning mohiyati haqida S.Xo‘jayeva o‘z tadqiqotlarida quyidagi fikrlarni bildirdi:
“Tasviriy san’at fani insoniyat tarixida juda uzoq vaqt davomida rivojlanib, o‘zining boy va rang-barang
yutugqlari bilan ajralib turadi. Bu soha o°ziga xos san’at va ilmiy yondashuvlarni birlashtirgan, san’atkorlarning
ijjodiy faoliyatini o‘rganish, estetik qadriyatlarni tushunish va tarixiy davrlarning madaniy merosini saqlashda
muhim rol o‘ynaydi” [4:1148].

Tasvirly san’at fanining rivoji dastlab qadimiy davrlar, ya’ni ma’lum totemik tasvirlar va ritual san’at
shakllaridan boshlangan. U asrlar davomida tasviriy san’atning yangi uslublari, texnikalari va metodlari
yaratilib, har bir davrning o‘ziga xos madaniy va ijtimoiy xususiyatlarini aks ettirdi. Renessans davridan
boshlab, tasviriy san’at nafaqat estetik, balki ilmiy nuqtai nazardan ham rivojlanib, yangi ilmiy yo‘nalishlar,
masalan, optika va perspeksiya kabi tushunchalar san'atda qo‘llanila boshladi. Hozirgi kunda, tasviriy san’at
nafaqat badiiy faoliyat sifatida, balki ijtimoiy muammolarni yoritish, ekologik va siyosiy masalalarni ko‘tarish
vositasi sifatida ham ajralib turadi. Shu bilan birga, yangi texnologiyalar, ragamli san’at va interaktiv media
kabi innovatsion yutuqlar tasviriy san’atning chegaralarini yanada kengaytirdi.

Tasviriy san’at asarlarini tahlil qilish jarayonida maxsus terminlar bir nechta muhim funksiyalarni
bajaradi. Ular ilmiy aniqlik, tushunarlilik va tizimlilikni ta’minlab, asar mazmunini to‘g‘ri ochishga yordam
beradi. 1. Asarning janri va uslubini aniqlash

Terminlar san’at asarini janr jihatdan tasniflashda asosiy mezon bo‘lib xizmat giladi. Masalan, “portret”,
“peyzaj”, “natyurmort”, “mavzuli kompozitsiya” kabi atamalar orqali asar qaysi janrga mansubligi aniq
ko‘rsatiladi. Shuningdek, “realizm”, “impressionizm”, “abstraktsionizm” kabi uslubiy terminlar rassomning
badiiy yo‘nalishini belgilaydi.

2. Texnik va badiiy ifodani tavsiflash

Rassom ishlatgan texnikani, materiallarni va ranglar uyg‘unligini tushuntirishda terminlar muhim
ahamiyatga ega. Masalan, “sfumato” (ranglar o‘tishidagi yumshoqlik), ‘“kolorit” (umumiy rang ohangi),
“perspektiva” (chuqurlik tasviri), “faktura” (yuzaning tuzilishi) kabi tushunchalar asarning texnik jihatlarini
aniq ifodalaydi.

3. Obyektiv tahlilni ta’minlash

San’at tahlilida subyektiv fikrlar bilan bir qatorda obyektiv mezonlar ham bo‘lishi kerak. Terminlar aniq
va universal ma’noga ega bo‘lgani uchun turli mutaxassislar o‘rtasida bir xil tushuncha hosil giladi. Bu asarni
baholashda shaxsiy diddan ko‘ra ilmiy tasnifga tayanishga imkon yaratadi.

4. Ilmiy izoh va taqqoslash imkonini berish

Terminlar yordamida turli davrlar, uslublar yoki rassomlar asarlarini o‘zaro taqqoslash osonlashadi.
Masalan, “barokko” uslubidagi bir asar bilan “klassitsizm” yo‘nalishidagi asarni qiyoslashda ularning
farqglarini tushuntirishda terminlar aniq mezon bo‘lib xizmat qiladi.

5. Madaniy va tarixiy kontekstni tushuntirish

Ba’zi terminlar o‘zida muayyan davr, madaniyat yoki an’ana haqida ma’lumotni jamlagan bo‘ladi.
Masalan, “arabesk”, “tezhib”, “renessans” kabi atamalar nafaqat texnika yoki uslubni, balki uning kelib
chiqishi va tarixiy ildizlarini ham ifodalaydi.

Xulosa. Tasvirly san’at insoniyat madaniyatining eng qadimiy va eng boy yo‘nalishlaridan biri
hisoblanib, u faqatgina badiiy ifoda emas, balki xalqimiz o‘tmishini, estetikasini, ijtimoiy va ma’naviy
qadriyatlarini aks ettiruvchi muhim jarayondir. Bunday murakkab va ko‘p qirrali hodisani tahlil qilishda aniq,
izchil va tushunarli terminologiya asosiy vosita sifatida maydonga chigadi. Chunki terminlar san’at asarini
oddiy ko‘rishdan farqli ravishda, uni ilmiy asosda, tizimli va obyektiv yondashuv bilan baholash imkonini
beradi.

Birinchidan, tasviriy san’at tahlilida terminlar janrni aniglash vazifasini bajaradi.

Masalan, “portret”, “peyzaj”, “natyurmort”, “mavzuli kompozitsiya” kabi atamalar asarning qaysi
yo‘nalishga mansubligini aniq ko‘rsatadi. Bu esa tahlilchi yoki san’atshunosga asarni boshqa janrdagi ishlar
bilan giyoslab, uning xususiyatlarini tahlil qilish imkonini beradi.

Ikkinchidan, terminlar asarning uslubi va texnikasini tushuntiradi. “Realizm”, “impressionizm”,
“kubizm” kabi uslubiy atamalar rassomning ijodiy yo‘nalishini ochib beradi, “sfumato”, “kolorit”,
“perspektiva” kabi texnik terminlar esa ishlash uslubini aniglashtiradi. Bu terminlar bo‘lmasa, tahlilda
sub’ektivlik kuchayib, ilmiy aniqlik susayadi.

Uchinchidan, terminlar san’atshunoslikda obyektiv mezonlarni shakllantiradi. Maxsus atamalar xalqaro
miqyosda bir xil ma’noda qo‘llanadi, bu esa turli mamlakat san’atshunoslari o‘rtasida tushunmovchiliklarning
oldini oladi. Masalan, “barokko” yoki “renessans” deganda butun dunyo san’at ahli bir xil davr va uslubni
tushunadi.
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To‘rtinchidan, terminologiya madaniy merosni hujjatlashtirish va saqglash jarayonida beqiyos
ahamiyatga ega. Muzeylar, galereyalar va san’at arxivlari asarlarning nomi, yaratilgan yili, janri, texnikasi va
uslubini aniq terminlar orqali qayd etadi. Bu kelajak avlodga san’at asarlarini to‘g‘ri etkazish imkonini beradi.

Beshinchidan, milliy va xalqaro terminlarning uyg‘unligi zamonaviy san’atshunoslikda yangi
imkoniyatlar yaratmoqda. Sharq san’atiga xos “tezhib”, “naqsh”, “miniatura” kabi terminlar bilan bir qatorda,
zamonaviy san’atda “digital art”, “installation”, “performance art” kabi xalqaro atamalar ham qo‘llanadi.
Ularning uyg‘un ishlatilishi milliy madaniyatni xalgaro maydonga olib chiqishda muhim vosita hisoblanadi.

Bundan tashqari, terminologiyani chuqur bilish san’atshunoslik ta’limida ham muhim o‘rin tutadi.
Talabalar terminlar orqali nafaqat san’at asarlarini tahlil qilishni, balki ularning tarixiy ildizlarini, badiiy
ahamiyatini va texnik xususiyatlarini chuqur anglaydilar.

Xulosa shuni ta’kidlash mumkinki, tasviriy san’at tahlilida terminlar — bu faqat lingvistik vosita emas,
balki ilmiy aniqlik, badiiy tushunarlilik, madaniy merosni saqlash va uni targ‘ib etishning poydevoridir. San’at
terminalogiyasini mukammal o‘zlashtirish san’atshunoslik sifatini oshiradi, milliy san’atni jahon miqyosida
to‘g‘ri va samarali namoyish qilishga xizmat qiladi. Shunday ekan, san’at tahlilida terminlardan to‘g‘ri, aniq
va o‘rinli foydalanish zamonaviy san’atshunosning professional mahoratini belgilovchi asosiy omillardan

biridir.
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ZAMONAVIY INGLIZ VA O‘ZBEK ADABIYOTIDA FRAZEOLOGIK BIRLIKLARNING
TASNIFI, XUSUSIYATLARI VA LINGVOKULTUROLOGIK AHAMIYATI

Kubayeva Nafisa Alisher qgizi,
Samargand davlat chet tillar instituti mustagil izlanuvchi
nafisaxon77777@gmail.com

Annotatsiya. Frazeologik birliklar, shuningdek, frazeologizm sifatida tanilgan bo‘lib, aniq bir tilga xos
bo‘lgan, tarkibidagi so‘zlarning alohida ma'nosidan umumiy ma’no chiqgarib bo‘Imaydigan barqgaror
ifodalardir. Ushbu maqola frazeologik birliklarning tasnifi, xususiyatlari va lingvokulturologik ahamiyatini
o‘rganadi, ularning grammatik va semantik xususiyatlarini tahlil giladi. Bundan tashqari, tadgiqotda tanigli
tilshunoslar tomonidan taklif gilingan turli tasniflash tizimlari o‘rganilib, frazeologik ifodalarning lingvistik
va madaniy kontekstlarda qanday o vin tutishi ko‘rib chigiladi.

Kalit so‘zlar: frazeologik birliklar, tilshunoslik, madaniyatshunoslik, semantik xususiyatlar, grammatik
xususiyatlar, madaniy identifikatsiya, globalizatsiya, zamonaviy kommunikatsiya.

CLASSIFICATION, CHARACTERISTICS AND LINGUOCULTURAL SIGNIFICANCE OF
PHRASEOLOGICAL UNITS IN MODERN ENGLISH AND UZBEKISTAN LITERATURE

Abstract. Phraseological units, also known as phraseologisms, are stable expressions characteristic of
a particular language, whose meanings cannot be inferred from the individual meanings of their constituent
words. This article explores the classification, characteristics, and linguoculturological significance of
phraseological units, highlighting their grammatical and semantic properties. Additionally, the research
examines various classification systems proposed by prominent linguists, shedding light on the role of
phraseological expressions in linguistic and cultural contexts.

Keywords: phraseological units, linguistics, culturistics, semantic properties, grammatical properties,
cultural identity, globalization, modern communication.

KJACCUD®UKALIUS, XAPAKTEPUCTUKA U JIUHI'BOKYJIbTYPHOE 3HAYEHUE
®PA3EOJIOTMYECKHUX EJIMHUI] B COBPEMEHHOM AHTJIMMCKOM U Y3BEKCKOM
JIUTEPATYPE

Annomauusn. Opazeonozuveckue eOUHUYDLL, MAKIHCE U3BECTNHBIE KAK (DPA3EON02UIMbL, NPEOCABIION
€000t ycmouuusvle 8blpaiceHus, Xapakmepnvie 051 ONPedeeHHO20 SA3bIKA, Ubll 3HAYEHUs] He MO2ym Oblmb
6bl6e0eHbl U3 OMOENbHbIX 3HAYEHUL COCMABIAIOWUX UX clog. B OaumHOU cmamve paccmampusaromcs
Kaaccuuxayusi, Xapaxmepucmuky u JIUHSB0KYIbMYPOLOSUYECKOe 3HAUeHUe (pa3e0rocuteckux eOuHuy,
AKYEHMUPYemces GHUMAHUE HA UX 2PAMMAMUYecKux U cemanmuueckux ocobennocmsx. Taxoice 6 pabome
PACCMampusamcs paziuiHvle KiacCUGUKAyUORHble CUCMEMbl, NPEOIONCEHHbLE U38eCHHbIMU TUHEBUCTIAMU,
oceewyas poib Ppazeonocuteckux 8blpadiCeHUll 8 TUHBUCIMUYECKUX U KYIbIMYPHBIX KOHMEKCMAX.

Kntouegvle cnosa: ¢hpaseonozuveckue eOunuyvl, IUHSBUCMUKA, KYAbMYPOIO2Us, CeMAHMuUYecKue
0cobeHHoCmU, epamMmamuyeckue 0CoOeHHOCmU, KYIbMYPHAs u0eHmu@ukayus, 2100aiu3ayus, co8peMeHHas.
KOMMYHUKAYUSL.

Kirish. Frazeologik birliklar har ganday tilning muhim tarkibiy gismidir va uning madaniy va tarixiy
rivojlanishini aks ettiradi. Ushbu ifodalar bir millatning dunyoqarashini, an’analarini va tarixiy tajribalarini
o‘z ichiga oladi, shuning uchun ular lingvistik va madaniy tadgigotlar uchun bebaho manba hisoblanadi.
Frazeologiyaning ahamiyati ko‘plab olimlar tomonidan tan olingan bo‘lib, ular orasida Charles Bally, V.V.
Vinogradov, B.A. Larin va N.M. Shansky kabi olimlarning asarlari asosiy hissalarni tashkil etadi. Ularning
frazeologik birliklarning tilda ganday faoliyat yuritishini tushunishga yordam beradigan tasniflari keng
gamrovli ramkalarni taqdim etgan. Ushbu magola frazeologik birliklarning tasniflari, ularning shakllanishi va
lingvistik va madaniy kontekstlardagi roli hagida tahlil gilishni magsad giladi, shuningdek, ular zamonaviy
muloqotda gqanday qo‘llanilishi mumkinligini o‘rganadi [1].

Tilshunoslikda frazeologik birliklar semantik yaxlitligi, sintaktik tuzilishi va idiomatiklik darajasiga
ko‘ra tasniflanadi. V.V. Vinogradov, A.V. Kunin kabi rus tilshunoslari, shuningdek, o‘zbek olimlari
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frazeologiyaning ilmiy asoslarini yaratganlar. Bu birliklar ko‘pincha metaforik yoki timsolli xarakterga ega
bo‘lib, tilda mustaqil leksik birlik sifatida ishlatiladi [1].

Frazeologik birliklarning tilshunoslikdagi asosiy vazifalari quyidagilardir:

»  Leksik boylik va uslubiy xilma-xillikni oshirish;

. Muloqotda obrazlilik, hissiylik va baholovchilikni ifodalash;

»  Arxaik til birliklari va xalgona obrazlarni saglab qgolish.

Masalan, o‘zbek tilida “ko‘ngli tog‘dek” iborasi bevosita ma’nosidan farqli ravishda jasorat va
matonatni anglatadi. Bunday birliklarni tahlil qilish ona tilida so‘zlashuvchilar uchun ham, til o‘rganuvchilar
uchun ham zarurdir [2].

Metodlar. Tadqiqotda frazeologik birliklarni chuqur o‘rganish uchun turli metodologik yondoshuvlar
qo‘llanilgan. Har bir metod frazeologik birliklarni tahlil gilishda o‘ziga xos ahamiyatga ega bo‘lib, ular
tilshunoslik va madaniyatshunoslik sohalarida frazeologiya hagida chuqurrog tushuncha hosil gilishga yordam
beradi. Quyidagi metodlar ishlatilgan:

1. Taggoslash metodi

Bu metod frazeologik birliklarni turli tillarda solishtirishni o‘z ichiga oladi. Tagqoslash metodasi
yordamida frazeologik birliklarning tuzilishi va ma'nolaridagi farqlar va o‘xshashliklar aniqlanadi. Bu metod
tillar o‘rtasida madaniy va lingvistik farqlarni ochib beradi. Masalan, ingliz tilidagi “to kick the bucket” va rus
tilidagi “otmare koHubr” (to give up the ghost) frazeologik birikmalari o‘xshash ma'noga ega bo‘lsa-da,
tuzilishi va madaniy konteksti farq giladi. Bu metod tilshunoslarga frazeologik birliklarning universal va
maxsus xususiyatlarini aniglashga yordam beradi.

2. Tarixiy metod

Tarixiy metod frazeologik birliklarning kelib chiqishini va vaqt o‘tishi bilan qanday rivojlanishini
o‘rganadi. Frazeologik birliklar ko‘pincha tarixiy voqealar, madaniy o‘zgarishlar va ijtimoiy jarayonlar bilan
bog‘liq bo‘ladi. Bu metod yordamida frazeologik birliklarning tarixiy ildizlari va ularning zamon bilan ganday
o‘zgarganini ko‘rish mumkin. Masalan, “to cross the Rubicon” frazeologik birikmasi Rim imperiyasi tarixidagi
Rubikon daryosini kesib o‘tish vogeasidan kelib chigqan.

3. Korpusga asoslangan tadgigot

Bu metod til korpuslaridan foydalanishni nazarda tutadi, ya’ni frazeologik birliklar ma’lum bir tilning
matnlari asosida o‘rganiladi. Korpusga asoslangan tadqiqot frazeologik birliklarning ishlatilishi, chastotasi,
semantik o‘zgarishlari va ijtimoiy-sotsial kontekstda qanday o‘zgarganligini o‘rganish imkonini beradi. Bu
metod, shuningdek, frazeologik birliklarning zamonaviy va arxaik shakllarini taggoslashga yordam beradi.
Masalan, ingliz tilidagi “break the ice” frazeologik birikmasi ko‘p ishlatilgan bo‘lsa-da, ba'zi hollarda u
eskirgan bo‘lishi mumkin va uni yangilangan shakl bilan almashtirish mumkin [2].

4. Mutaxassislardan intervyu olish

Lingvistlar va madaniyatshunoslar bilan intervyular o‘tkazish frazeologik birliklarning amaliy mamolari
va ularning turli kontekstlardagi talginlarini tushunishga yordam beradi. Intervyular so‘ngida frazeologik
birliklarning turli tillarda ganday talgin etilishi va ishlatilishini aniglash mumkin. Bu metod, shuningdek,
frazeologik birliklar o‘zgarayotgan sharoitlarda qanday moslashuvchanlikni ko‘rsatishini o‘rganishga yordam
beradi.

5. Anketalar va so‘rovnomalar

Bu metod, tilni ona tili sifatida gapiradigan insonlarning frazeologik birliklarni ganday gabul qilishi,
tushunishi va kundalik hayotda ganday ishlatishi hagidagi ma’lumotlarni yig‘ishga yordam beradi.
So‘rovnomalar va anketalar yordamida frazeologik birliklarning keng tarqalganligi va tilni o‘rganuvchilarga
ganday ta'sir gilishi hagida fikrlarni olish mumkin. Bu metod til o‘rganuvchilari orasida frazeologik
birliklarning ganday qabul qilinishini o‘rganishga yordam beradi.

6. Eksperimental yondoshuv

Bu metod frazeologik birliklarni boshqariladigan lingvistik muhitda sinovdan o‘tkazish orqali amalga
oshiriladi. Eksperimentlar frazeologik birliklarning ganday gabul gilinishi va ular bilan ishlash jarayonini
o‘rganishga imkon beradi. Masalan, frazeologik birliklar tilni o‘rganuvchilarning eslab qolish qobiliyatiga
ganday ta'sir ko‘rsatishini o‘rganish mumkin [3].

7. Statistik tahlil

Statistik tahlil frazeologik birliklarning chastotasini va ularning turli kontekstlarda qanday o‘zgarishini
miqdoriy tarzda o‘rganadi. Bu metod yordamida frazeologik birliklarning ishlatilishidagi tendensiyalar va
ularning semantik o‘zgarishlari haqida aniq ma'lumotlarga ega bo‘lish mumkin. Statistika, shuningdek,
frazeologik birliklarning ijtimoiy kontekstdagi o‘zgarishini aniqlashga yordam beradi.

Har bir metodning o‘ziga xos afzalliklari va cheklovlari mavjud bo‘lib, ularni birgalikda qo‘llash
frazeologik birliklarni yanada chuqurroq va kengroq tahlil gilish imkonini beradi [4].
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Natijalar. Tadqiqotning natijalari frazeologik birliklarning bir gancha muhim jihatlarini ko‘rsatadi:

e  Tasniflarning xilma-xilligi

Frazeologik birliklar turli lingvistik yondoshuvlar asosida tasniflanishi mumkin. Vinogradovning uchta
tasnifi (frazeologik birikmalar, birliklar va kombinatsiyalar) tilshunoslikda keng qo‘llaniladi. Bu tasniflarning
har biri frazeologik birliklarning semantik va grammatik xususiyatlarini aniglashga yordam beradi [5].

o  Semantik ajralmaslik

Frazeologik birliklar o‘z-o‘zidan semantik yopishqoq bo‘lishi mumkin. Ularning umumiy ma'nosi
alohida so'zlarning ma'nolaridan ajralib, birlashtirilgan holda ifodalanadi. Bu holat frazeologik birliklarning
alohida tushunishni talab gilishini anglatadi.

e  Lingvokulturologik ahamiyat

Frazeologik birliklar til va madaniyatni ifodalovchi muhim vositadir. Ular milliy mentalitetni va tarixiy
jarayonlarni aks ettiradi. Frazeologik birliklar tilshunoslikda milliy madaniyatni tushunishda asosiy vosita
hisoblanadi.

e  Frazeologik o‘zgaruvchanlik

Frazeologik birliklar odatda mustahkam ifodalarga ega bo‘lsa-da, ular zamon bilan birga o‘zgarishi
mumkin. Frazeologik birliklarning o‘zgarishi tilning dinamikligini va tilni foydalanuvchilarning ijtimoiy
talablariga moslashishini ko‘rsatadi [6].

o  Kognitiv ishlov berilishi

Tadqiqotlar shuni ko'rsatadiki, frazeologik birliklarning tushunilishi til o‘rganuvchilari uchun ba’zan
qiyin bo‘lishi mumkin. Bu frazeologik birliklarning figurativ ma’nosi va kontekstga bog‘ligligini inobatga
olib, tilni o‘rganuvchilarning frazeologik birliklarni o‘zlashtirishga nisbatan murakkabliklar mavjudligini
ko‘rsatadi.

e  Zamonaviy mulogotda foydalanish

So‘nggi yillarda frazeologik birliklar media, adabiyot va reklama sohalarida keng tarqalgan. Frazeologik
birliklar tilshunoslikda zamonaviy muloqotda qanday ishlatilishini va o‘zgarishini o‘rganish zaruratini
ko‘rsatadi. Ularning jamiyat va ijtimoiy kontekstga moslashuvi tilning rivojlanishiga ta'sir giladi [7].

Muhokama. Tadgiqot natijalari frazeologik birliklarning tilshunoslik va madaniyatshunoslikdagi
ahamiyatini yanada chuqurrog tushunishga imkon beradi. Frazeologik birliklar tilning nafagat grammatik
tizimini, balki xalgning tarixiy tajribalari va madaniy gadriyatlarini ham aks ettiradi. Ular milliy o‘zlikni
saqlashda, xalgning dunyoqarashini ifodalashda va madaniyatning o‘zgarishlarini kuzatishda muhim vositadir.
Frazeologik birliklarning o‘rganilishi tilni yanada chuqurroq tushunishga yordam beradi, chunki bu birliklar
tilni o‘rgatishda nafaqat grammatikani, balki tilni muloqotda to‘g‘ri va samarali ishlatishni ham o‘rgatadi.

Tadqiqotda ko‘rsatilganidek, frazeologik birliklar madaniyatni o‘rganishda ham katta rol o‘ynaydi.
Frazeologik birliklar xalgning tarixiy yodgorliklari va urf-odatlarini o‘zida aks ettiradi. Shuning uchun ular
tilshunoslik va madaniyatshunoslik sohalarida yangi ko‘rinishlarni yuzaga keltiradi. Frazeologik birliklar
orgali xalgning o‘tmishi, gadriyatlari va urf-odatlari hagida ma'lumot olish mumkin. Shu bilan birga,
frazeologik birliklar tilning o‘zgaruvchan xususiyatlarini ham aks ettiradi, chunki ba'zi iboralar eski yoki
unutilgan bo‘lishi mumkin. Bu frazeologik birliklarning ijtimoiy va madaniy kontekstga qarab o‘zgarishini
ko‘rsatadi [8].

Shuningdek, frazeologik birikmalar globalizatsiya jarayonida boshga muhim vazifani bajaradi.Turli
tillar o‘rtasida aloqgalar kuchaygan sari, frazeologik birliklarning bir tildan boshqasiga o‘tishi, yangi
ma’nolarda ishlatilishi tabiiy holga aylangan [10]. Bu tilning doimiy o‘zgarishini va frazeologik birliklarning
keng tarqalishini ko‘rsatadi. Biroq, globalizatsiya frazeologik birliklarning ba'zi an'anaviy shakllarini
yo‘qotishi yoki zamonaviy shakllar bilan almashtirilishiga ham olib keladi.

Tadqiqotda shuningdek, frazeologik birliklarning madaniy o‘zgarishlarga moslashishini ko‘rsatadi.
Frazeologik birliklar zamonaviy kontekstda o‘z ma'nolarini o‘zgartirishi yoki qayta talqin qilinishi mumkin.
Bu frazeologik birliklarning dinamik tabiati va ijtimoiy madaniyat bilan o‘zaro bog‘lanishini yana bir bor
tasdiqlaydi. Til va madaniyatning o‘zgarishi bilan frazeologik birliklar ham moslashadi, yangilanadi va yangi
ma'nolarda ishlatiladi.

Bundan tashqari, frazeologik birliklarning o‘rganilishi tilni o‘rganishda yangi metodologiyalarga
chtiyojni keltirib chiqaradi. Frazeologik birliklarni o‘rganishda til o‘rgatuvchi usullarni yangilash va turli
madaniy kontekstda ularning ganday ishlatilishini o‘rganish muhimdir. Shuningdek, frazeologik birliklar
nafaqat til o‘rganish jarayonida, balki tilni amaliy qo‘llashda ham katta ahamiyatga ega. Chunki ular tilni
to‘g‘ri ishlatish va kommunikativ magsadlarni amalga oshirishda yordam beradi [9].

Adabiyotda va xalq og‘zaki ijodida frazeologik birliklar muhim badiiy vosita sifatida xizmat giladi. Ular
orgali muallif milliy ruhiyatni, xalqona ifodani, personajning xarakteri va ichki dunyosini ochib beradi.
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Jumladan, Abdulla Qodiriy, Oybek, Asgad Muxtor kabi yozuvchilar asarlarida frazeologik birliklar
obrazlilikni kuchaytiruvchi, milliy koloritni saqlovchi tiliy vosita sifatida ko‘p uchraydi [8].

Bundan tashgari, frazeologik birliklar yordamida xalgning tarixiy Xotirasi, gadimiy urf-odatlari va
ma’naviy qadriyatlari til orqali keyingi avlodlarga yetkaziladi. Bu holat ularni madaniy merosning lingvistik
shakli sifatida baholashga imkon beradi. Har bir frazeologizm — bu nafaqat so‘z birikmasi, balki u orqali xalq
tafakkuri, dunyoni anglash tarzi va ijtimoiy qadriyatlari kodlangan ma’naviy matndir [9].

Zamonaviy davrda ham frazeologizmlar o‘z dolzarbligini yo‘qotgani yo‘q. [jtimoiy tarmoqlar, ommaviy
axborot vositalari, siyosiy nutqlar va kundalik muloqotda frazeologik birliklarning faol qo‘llanilishi ularning
zamonaviy mentalitetda ham chuqur ildiz otganini ko‘rsatadi [10].

Frazeologik birliklar til va madaniyat uyg‘unligining yorqin namunasidir. Ularni tilshunoslik nuqtayi
nazaridan o‘rganish orqali til tuzilmasi va semantik xususiyatlar aniglansa, lingvokulturologik yondashuv
orgali madaniy tafakkur, tarix va xalgning dunyogarashi chuqur tahlil gilinadi.

Zamonaviy globallashuv davrida frazeologik birliklarni anglash va ularni to‘g‘ri qo‘llash
madaniyatlararo muloqotni yengillashtiradi, o‘zaro tushunishni kuchaytiradi va madaniy xilma-xillikni
saqlashga xizmat qiladi. Shu sababli frazeologiyani o‘rganish nafagat nazariy, balki amaliy jihatdan ham
dolzarb sanaladi.

Xulosa. Tadgiqot natijalari frazeologik birliklarning tilshunoslik va madaniyatshunoslikdagi
ahamiyatini yanada chuqurrog tushunishga yordam berdi. Frazeologik birliklar tilning nafagat grammatik
tuzilishini, balki uning madaniy va tarixiy kontekstini ham aks ettiradi. Ular milliy o‘zlikni saqlashda, xalqning
dunyoqarashini ifodalashda va madaniyatning o‘zgarishlarini kuzatishda muhim vositadir. Frazeologik
birliklar orgali tilni o‘rganish, nafagat grammatik qoidalarni, balki muloqotda tilni samarali ishlatishning
ahamiyatini ham tushunishga yordam beradi.

Tadgigqotda frazeoleogik birliklar xalgning urf-odatlari, gadriyatlari va tarixiy tajribalari bilan
chambarchas bog‘liq ekanligi ko‘rsatildi. Ular til va madaniyat o‘rtasidagi bog‘liqlikni yanada chuqurroq
tushunishga imkon beradi. Shu bilan birga, frazeologik birliklar ijtimoiy va madaniy jarayonlarning
o‘zgarishini ham aks ettiradi, ya’ni ba’zi iboralar zamon bilan o‘zgaradi yoki yangi shakllarda ishlatiladi.
Bunday o‘zgarishlar frazeologik birliklarning dinamik tabiati va jamiyatdagi o‘zgarishlarga moslashishini
ko‘rsatadi.

Bundan tashqari, frazeologik birliklar globalizatsiya jarayonida til almashinuvi va madaniyatlararo
alogalarning kuchayishi bilan ham o‘zgaradi. Tilning rivojlanishi va yangi frazeologik birliklarning paydo
bo‘lishi, til va madaniyatning yangi bosqichiga o’tishini ifodalaydi. Tadqiqotda frazeologik birliklarning
bugungi kundagi kommunikatsion roli, ularning o‘zgarishi va zamonaviy tilda qanday ishlatilishi haqida
muhim xulosalar chigarildi.
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Annotatsiya. Mazkur maqolada tilshunoslikning leksik qatlamlaridan biri bo‘gan kollokatsiyalar
hamda ularning kollokatsiyalanishi hagida so ‘z yuritadi. Bunda o zbek va xorijiy tilshunoslarning nazariy va
amaliy ishlariga, xususan ulug® o ‘zbek allomamiz Abu Nasr Forobiyning so ‘zlarning bog ‘lanishlari
(assotsiatsiyalanishi) borasidagi fikrlarining bugungi zamonaviy tilshunoslikning korpus lingvistika
yo ‘nalishida aks etganligi borasida nazariy talginlar berilgan. Shu bilan birga terminologik kollokatsiyalarga
ham alohida to ‘xtalib, ularning kollokatsiyalanish xususiyatlari maxsus dasturiy qurilmalar yordamida
aniglandi. Kollokatsiyalarning korpusda tahlil qilish uchun maxsus statistik o ‘Ichovlarning qo ‘llanilishi bilan
birga terminologik kollokatsiyalarni esa diskurs integratsiyasida ham amalga oshirilishi samarali natijalar
berishi kuzatildi. Mazkur kuzatuv va tajriba asosida tilshunoslik va pedagogik muammolarga yechim toppish
uchun samarali qo ‘llanilishi mumkin.

Kalit so‘zlar: Tilshunoslikda kollokatsiyalarni nutqda ko ‘p uchraydigan tanish ifodalar deb tushiniladi
ollokatsiya, terminologik kollokatsiya, assotsiatsiyalanish, kollokatsiyalanish, korpus, diskurs, statistik
o ‘Ichovlar, kollokatsiyalarning xususiyatlari,

KOJUIOKAIIMM Y KOJLJIOKAIIMOHHBIE SIBJIEHUS: TEOPETUKO-IIPAKTUYECKUI
ACIHEKT

Annomamuyusn. B Oannoil cmamve paccmampuaiomcst KOAIOKAYUY, 0OUH U3 TeKCUYeCKUX NidAcmog
A3bIKOZHAHUA, U UX coyemaemocms. Paccmompenvl unmepnpemayuu meopemuieckue u npakmuieckue
uUccne008anus Y30eKCKUX U 3apyOedxcHbiX JUHSBUCO8, 8 YACTMHOCMU OMPAdiCeHUe UOell HaAule2o 8eiuKo2o
y3bexckozeo yuenoeo A6y Hacpa @apabu o cesa3ax cios, Komopoe nepeniemaemcs ¢ HanpasieHuem
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MEPMUHONOSULECKUX KOJLIOKAYULL UX OCOOEHHOCU COYemaemMocmu, Komopble onpedensiomcs ¢ NoOMOubio
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HabMO0eHUU U Onvlme, €20 MONCHO IPHEKMUBHO UCNONBL308AMb 0N NOUCKA PEUleHUll TUHeBUCTIUYEeCKUX U
neodazo2uyeckux npoouem.

Kntouegvle cnosa: xonnokayus, mepmMuHON0SUHeCKas KOJLIOKAyus, dccoyuayus, Kopnyc, OUCKYpC,
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COLLOCATIONS AND COLLOCATE: THEORETICAL-PRACTICAL ASPECT

Abstract. This article discusses collocations, one of the lexical layers of linguistics, and their collocate
features. In this article, interpretations are given to the theoretical and practical work of Uzbek and foreign
linguists, particularly the reflection of the ideas of our great Uzbek scholar Abu Nasr Farabi on the
connections (association) of words in the direction of corpus linguistics of modern linguistics. At the same
time, terminological collocations are also separately addressed, and their collocation features are determined
using special software tools. It was observed that the use of special statistical measures for analyzing
collocations in the corpus, as well as the implementation of terminological collocations in discourse
integration, gives effective results. Based on this observation and experience, it can be effectively used to find
solutions to linguistic and pedagogical problems.

Key words: collocation, terminological collocation, association, corpus, discourse, statistical analysis,
features of collocations.

Kirish. Kolokatsiyalar tilshunoslikning muhim leksik gatlami bo‘lishiga gqaramay, hali to‘liq tadqgiq
gilinmaganligi, aynigsa ma’lum soha yoki yo‘nalishda - terminlarning assotsiatsiyalanishi asosida vujudga
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keladigan sohaga oid kollokatsiyalar esa deyarli tadqiq gilinmaganligi aniglangan. Shu bois tilshunoslikning
ushbu leksik qatlamini chuqurroq o‘rganish magqasadida turli davrdagi tilshunos, xususan g‘arb va sharq
tilshunos olimlarning ishlariga murojaat gildik. Tadgigotimizda nazariy talginlar va amaliy tajribalar asosida
so‘zlarning assotsiatsiyalanishi va kollokatsiyalanishi bilan birga terminologik kollokatsiya terminini tadqiqi
jarajonida terminlarning assotsiatsiyalanishi va terminlarning kollokatsiyalanishi hodisalari namoyon bo‘ldi.
Tadqgiqotimizda kollokatsiyalarning definitsiyasi o‘zbek tilshunosligia, xususan IX asrlarda yashab ijod gilgan
o‘zbek faulasuf olimi Abu Nasr Forobiyning [8,11-12] so‘z birikishlari borasidagi fikrlarining zamonaviy
korpus lingvistikasidagi kollokatsiya tadqiqotlari bilan uyg‘unlanihi, ilmiy tadqiqotlardagi terminologik
kollokatsiyalar borasidagi shakllangan definitsiya va ularning ilmiy diskursda xususiyatlari to‘g risidagi ilmiy-
nazariy fikrlarga asoslangan.

J.Firth tilshunoslikka kolokatsiya tushunchasini kiritgan va kolokatsiya nazariyasining rivojlanishiga
sezilarli ta’sir korsatgan ingliz tilshunosidir. R Firt “muloqotdagi eng faol so‘zlar’ni o‘rganganda,
“kollokatsiyalar ma’lum so‘zlarning ma’lum kontekstlarda boshqa so‘zlar birikuvida paydo bo‘lish ehtimoli
ko‘proqligi bilan bog‘liq hodisa”, deb ta’rifini keltiradi [1; b.63-65].

Ularni iboralar, klishelar, turg“un iboralar, erkin va bog‘langan birikmalar, idiomalar, leksik iboralar va
hokazolarga o‘xshatishadi. Shu bois, tilshunoslarning tadqiqot maqsadlariga ko‘ra kollokatsiyalarga berilgan
definitsiyalar turlicha bo‘lib kelmoqda. Frazeologlar va lug‘atshunoslar, masalan, ma’lum so‘z birikmalardagi
leksik so‘zlarning xulg-atvorini kuzatganda, bir hil ma’noli so‘zlarning muayyan otlar bilan kelishi turli
diapazonlarni hosil gilishi mumkin. Masalan, ingliz tilidagi strong va powerful sifatlar bir xil o°xshash (kuchli)
ma’noga ega bo‘lsa-da, boshqa otlar bilan qo‘shilganda ularning ma’nolari umuman o‘z kuchini yo‘qotadi:
strong sifatni tea ot bilan birikib, strong tea ‘acchiq choy’ degan ma’noni bera olishi, boshqa, deylik car so‘zi
bilan esa umuman birika olmasligini aytishimiz mumkin. Leksik birliklarning bunday hodisasiga kollatsion
bog‘lanishni vujudga keltirib, kollokatsiyalarni hosil giladi. Huddi shu tarzda powerful sifatni tea va car
misolida, ya’ni powerful tea emas, powerful car degan birikma hosil bo‘lishini kuzatish mumkin. M.Benson
va L. Martin kabi tilshunoslar kollokatsiyalarni idiomalar yoki erkin so‘z birikmalar deb atab bo‘lmaydi, ular
ana shu ikki toifa guruh so‘zlar o‘rtasidagi leksik gatlamdir degan fikrga kelgan edi. Hagiqatdan ham
kollokatsiyalarni erkin so‘z birikmalar deb hisoblanishi uchun ularning ma’nosi ancha tor bo‘lishi, idiomatik
deb hisoblanishi uchun esa ularni tushunih katta muammo tug‘dirmasligi bois kollotasiyalar shu ikki toifa
orasidagi leksik birliklardir, deb fikr bildirgan” [9, 177-206].

So‘z bog‘lanishi va birikmasi to‘g‘risida ilk qarashlarini qadimgi o‘zbek faylasufi Abu Nasr
Forobiyning “Ilmlarning kelib chiqishi” asarida tilshunoslikning oltita bo‘limi va har qaysi bo‘lim o‘z
tekshirish obyekti mavjudligini bayon qiladi. Ushbu bo‘limlarning ikkitasi so‘z birikmalarga bag‘ishlaganligi
mazkur asarda to‘liq tavsif etilgan. Shuningdek so‘zlarning assotsiatsiyalanishi bo‘yicha N.A. Xoshimovaning
psixolingvistika, kognitiv tilshunoslik, neyrolingvistika va pragmatika fanlarining kesimida o‘zbek tili
materiallari asosida assotsiativ tizim hamda jarayonlarning tahlillarni amalga oshirganligini ko‘rish mumkin

Korpus lingvistikasida sintaktik ma’noda va statistik jihatdan barqaror so‘zlarning birikuvi
kollokatsiyalar deyiladi hamda korpusda ularni ham alohida ham assosiasiyalashgan shakldagi uchrash
chastotasiga ko‘ra turli statistik o‘lchovlar bilan aniglanishi mumkin [6, 269]. Korpus lingvistikasida
kollokatsiyaning ellementlari “node word” — o‘zak/bosh so‘z, “collocate word”- birikadigan so‘zlar
hisoblanadi.

Korpusda kollokatsiyalarning yon so‘zlar bilan birikuvi borasida o‘tkazgan dastlabki tadqiqotlardan
ingliz tilshunosi J.Uilyams ishlarida aks etgan. Uning fikricha, ilmiy subtillar yangi so‘zlar yaratilishi va
mavjud leksika orqali ifodalangan ma’nolarning bosgichma-bosqich o‘zgarishi bilan diskurs muloqotining
ehtiyojlariga  muvofiq rivojlanadi. Markaziy tushunchalar bir-biriga bog‘liq ekan, ularning yuzaviy
tuzilmalarida, so‘zlarida o‘xshash munosabat qoliplari paydo bo‘ladi. Binobarin, berilgan leksik bo‘lak uchun
“mulohaza doirasi” shu so‘zning janriga xos leksik muhitida bo‘lishi kerak. Bu o‘zaro ma’lumot statistikasi
yordamida o‘lchanadigan joylashuv orgali aniglanadi. Bundan tashgari, ilmiy subtillarning kontseptual
asoslarini yopiq to‘plamli kolokatsion tarmogqlar orqali ko‘rish mumkinligi ta’kidlanadi. Ushbu zanjirlar
(network) orqali ko‘rsatilishi mumkin, ammo zanjirlarning alohida elementlari o‘rtasidagi munosabatlarining
murakkabligini ko‘rsatish uchun eng qulay vosita sifatida ko‘rsatilgan. Kollokatsion zanjirlar yoki to‘rlar
ma’lum bir subtil ichidagi har qanday “so‘z” uchun yagona mos yozuvlar tizimini tashkil giladi. Masalan,
WordSmith qurilmasining displayida foydalanuvchilar kollokatsiyalaning chastotasini aniglashi mumkin. 1-
jadvalda Braun korpusidagi (Brown Corpus) “vaqt” so‘zi uchun -5 dan +5 gacha kollokatsion pozitsiyasidagi
har bir so‘z uchun eng ko‘p kollokatsiyalanadigan so‘zlar ko‘rsatilgan:
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1-jadval.
_ “Time” (vaqt) so‘zi bilan o‘nta eng ko‘p kollokatsiyalanadigan so‘zlar
o | ami | hap | mg | h5 |ha |h3 |h2 |h1 | 7 |2 |3 |4 |5
ne | 267 ] 53 | 14 03| o | o | salse| 7 | 46|00 11l 10
od | o0 | o1l ool s | 3|6 8| ol1le]|s]| 3]
or ! 57 | 85 | 2| 4| 8| 5 | s 5 | 3] 3|6 | 5
hat t 19030 ] 9| 3|5 |5 8 | 71 20| 9|1
as | 10 | 3 E 27 | 4 | 6 | 7| 2 1 | o | 1] 2|3
s | 81 | 45 | 6 4 15 0
j
ad | 1w | 7] 2| 3 6 0 0 | 4 3
is ! ol 710 6 2 8 | 1 | 6 | 3
ame | 03 | 00 | 5
( :
romf 6 \ 8 8 5 9 7

Oxirgi 20 yil ichida tilshunoslar, aynigsa, leksikograflar kollokatsiyalarning tadqiqotiga katta e’tibor
berib kelmoqda. Kollaktsiya terminini juda keng tarqalgan lingvistik termini bo‘lsa-da, uning definitsiyasiga
hanuz aniqlik kiritilmagan.

J.Uilyamsning fikricha, bunday jadvallar yuqori chastotali funktsiyali so‘zlarni keltirib, foydali bo‘lsa-
da, har doim ham ikki so‘z o‘rtasidagi eksklyuziv munosabatni ko‘rsatmaydi. Masalan, ingliz tilidagi “the”
artikli “time” (vaqt) so‘zi kabi boshqga yon so‘zlar bilan kollokatsiyalanadi. “Time " so‘zi bilan waste, devote,
spend, spare and limit kabi quyi chastotali so‘zlar ham “time” so‘zi bilan yorqinroq kollokatsiyalarni hosil
giladi. Demak, korpus lingvistikasi usullari MI (mutual information) va Z-score (Berry-Rogghe 1973), MI3
(Oakes 1998: 171-2), log-log (Kilgarriff and Tugwell 2001) yoki log-likelihood (Dunning 1993) kabi statistik
o‘Ichovlari tadqiqotchilarga ma’lum bir birikmalarning chastotasi va eksklyuzivligini ko‘rsatish imkonini
beradi. Har bir statistic o‘lchov kollokatsiyalanish kuchini yoki kollakatsion tortishish kuchinu (collocational
power) ko‘rsatadigan giymatni beradi, lekin ularni belgilash mezonlari bir-biridan farq giladi. Misol uchun,
MI statistic o‘lchovi kollokatsiyalanidagan so‘zlarning uchrash chastotasini birinchi o‘ringa qo‘ysa, log-
likelyhood individual so‘zlarning chastotasining birikuvini - mustahkam kollokatsiyalarning (strong
collocations) namoyon etadi. Shunday qilib, MI statistic o‘lchovi bit/bobs kabi past chastotali juftlikdagi
so‘zlarga nisbatan yuqori ball beradi, log-likelyhood esa school/teacher kabi yuqori chastotali juftlikdagi
so‘zlarga yuqori ball beradi. Nemis tilshunoslari T. Hoffman va Lehmannlarning fikriga ko‘ra, kollokatsiyalar
mabhalliy ingliz ~ so‘zlashuvchilarning (native speakers) past chastotali birikmalarni o‘rgatishda hamda
so‘zlardagi sub’ektivlikni yoki konnotatsion bog‘lanishlarni ko‘rsatishda xorijiy til o‘rgnuvchilar uchun
samaradorligi haqgida ta’kidlab ketgan. Misol uchun, Britaniya Milliy Korpusida (BNC) ‘innocent bystander’
kollokatsiyadagi bystander (kuzatuvchi) so‘zining eng kuchli kollokatsiyalanadigan innocent (aybsiz) so‘zi
bilan birgalikda qo‘llanilmasa ham ‘begunoh’ degan tushunchasini beradi [10].

G‘arb tilshunoslari tomonidan “kollokatsiya” va “kollakatsion bog‘lanishlar” atrofidagi bahslariga
sabab bo‘lib kelayotgan lingvistik termin va hodisalarga IX asrda yashab o‘tgan o‘zbek faylasufi Abu Nasr
Forobiyning “Ilmlarning kelib chiqishi” nomli asarida tilshunoslikka bag‘ishlangan “so‘zlarning qo‘shilish
gonunlari” borasida ma’lumoti bugun aynan kollakatsion bog‘lanishlar to‘g‘risida bo‘lishi mumkin degan
farazimizni ilgari surib, ushbu farazni asoslashga harakat gilindi. Ta’kidlash joizki oldingi tadqiqotimozda so‘z
birikishlar borasida Forobiyning hissasi borligi haqida keltirib o‘tilgan bo‘lsa, allomaning so‘z bog‘lanishlari
borasidagi tasnifi g‘arb tilshunoslarning kollakatsion bog‘lanishlar tasnifi bilan tagqoslanmagan edi [7; 85].

Avvalo, Forobiy so‘zlarning qo‘shilish masalalarini alohida fan sifatida talgin gilib, uni ikki gismga
bo‘lgan:
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1. So‘z oldiga, so‘z oxiriga va so‘z qismlarining qo‘shilish qoidalari (o‘zgaradigan so‘zlarga va
o‘zgarmaydigan so‘zlarga bo‘lish, otlarning va fe’llarning o°zgarishi kabi masalalar) o‘rganilishi;

2. So‘z birikmalari qoidalari haqidagi bo‘limda so‘zlarning qanday qo‘shilish qoidalari va hukm
bildirilishi o‘rganiladi, so‘zlarning qo‘shilish turlar aniglanadi. Qanday qo‘shilish chiroyli ekanligi ko‘rsatiladi
[8; b.11-13].

Abu Nasr Forobiyning so‘zlarning qo‘shilish turlari deganida, fikrimizcha, so‘zlarning nafaqat hokim
so‘z va tobe so‘zlarning qo‘shilishi, balki boshqa, so‘z oldiga, so‘z oxiriga va so‘z qismlarining qo‘shilish
qgoidalari korpus lingvistikasida kollokatsion so‘zning o‘ng va chap tomondan birikishi hamda so‘zlarning
gqanday qo‘shilishi, hukm bildirilishi, qo‘shilish turlar esa korpus lingvistikasida kollakatsion bog‘lanishlar
bo‘yicha dispersiya, eksklyuzivlik va yo ‘naltirilganlik kabi tushunchalar bilan giyoslanib, korpus
lingvistikasiga bosh so‘z va uning atrofida birikuvni hosil qiladigan so‘zlarni britaniyalik tilshunos
V.Brezinaning olib borgan tadqiqotidagi so‘z birikmalar qo‘shilish qoidalari bo‘yicha assosiasiyalarning
vujudga keltirishi va bunda o‘zak so‘z (node word) bilan uning atrofida birika oladigan so‘z yoki so‘zlar
mutlago boshqga turdagi so‘z birikmasini hosil qilinishi nazarda tutilgan va bu to‘g‘risida “Collocations in
Context: A new perspective on collocation network™ nomli maqolasida fikr bildirgan. V.Brezina va Abu Nasr
Forobiy ta’kidlagandek so‘zlarning qo‘shilishini o‘rganish uchun yordam beradi [2,151-157] (garang 1-rasm).

Material va metodlar. Ushbu qiyosiy jihatlarni G.X. Nurmatovaning oldingi tadqiqotida o‘rgnilib,
korpus lingvistikasiga oid - bosh so‘z (node word) va uning atrofida birikuvni hosil giladigan so‘zlar (collocate
word) ingliz tilidagi lingvistik terminlarini orbita va uning yo‘ldoshlariga giyoslanib, o‘zbek tilida “orbital
502" va “yo ‘ldosh so‘z” degan lingvistik terminlarini ilk bor qo‘llanilgan [7, 87-88].

Demak, agar biz o‘zak (bosh, dominant) so‘zni (node word) mazmun-mohiyatidan kelib chigib, orbital
va va uning atrofida birikuvni hosil giladigan so‘zlarni yo ‘ldosh so z (collocate word), birgalikdagi so‘z
birikmani esa so ‘zlarning assotsiatsiyalanishi undan hosil bo‘ladigan birikmalarni so zlar kollokatsiyasi degan
terminlarni qo‘llasak, aynan Abu Nasr Forobiy ta’kidlaganidek, so‘z atrofida hosil bo‘ladigan, aniqrog‘i
assotsiatsiyalashadigan so‘zlarning qgo ‘shilish qoidalari to‘g‘risida fikr yuritilgan bo‘ladi.

Korpusda M.Kotterning fikriga ko‘ra, so‘zlarning assosiasiyalanishini eng yuqori chastotali so‘zlar va
eng yuqori chastotali birikuvchi so‘zlarning assosiasiyalanishi, o‘ng va chap tomondagi yondosh so‘zlar
o‘rtasidagi bog‘liglikdir, [5, 499-506] hamda ushbu bog‘ligliklarni maxsus qurilmalar yordamida samarali
tahlillarni amalga oshirish imkoniyati katta va kollakatsion bog‘lanishlarning qo‘yidagi ko‘rsatkichlarini
namoyon giladi [2,142], deb hisoblaydi:

-orbital so‘zning korpusda ishlatilish chastotasi (frequency);

-orbital va yon so‘zlar orasidagi masofasi (Span);

-orbital so‘zning eksklyuzivligi (exclusiveness).

Maxsus dasturiy qurilmalar yordamida terminologik kollokatsiyalarni ayrim lingvistik xususiyatlarini
korpusda namoyon etish magsadida, nanotexnologiyalar korpusidan nano prefiksini kollokatsiyalanishi tahlil
qilindi. Qo‘yidagi rasmda maxsus qurilmada “rano” orbital prefiksining yo‘ldosh so‘zlar bilan
kollokatsiyalanish vizualizatsiyasi va statistik jadvali misol tarigasida keltirilgan:

Span: 5 <> §
Types: 18 / 25989
Tokens: 388643

Stat: 01 - Freg

Rasm 1. nano prefiksining kollokatsion vizualizatsiyasi
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2-jadval.
nano prefiksining kollokatsiyalanishining statistik jadvali
pe Word Statistic niny Freq.(wit pe Word Statistic hiny Freq.(wit
| and | 450 | 45 | as | 9.0 | 9 |
| of I 380 | 38 | on | 7.0 | 7 |
| the I 320 | 32 | or I 6.0 I 6 |
T © | w0 | 1w | wm | 60 | 6 |
| in I 130 | 13 | zno | 6.0 | 6 |
| particles || 120 | 12 | composite]| 6.0 I 6 |
| a | 110 | 11 | was | 5.0 | 5 |
| for I 110 | 11 | are I 5.0 I 5 |

Ushbu qurilma o‘ng va chap tomondan kollokatsiyalanadigan so‘zlarni vizual va jadval ko‘rinishlarida
taqdim giladi. Bu yerda nano prefiksi o‘n yettita leksik birliklarning bog‘lanishini ko‘rsatib, o‘ng va chap
tomonlardan turli leksik birliklar bilan kirikishini ko‘rsatgan. nano prefiksi nafagat particles va composite,
ya’ni nanoparticles va nanocomposite so‘zlar bilan, balki funktsional leksik birliklar bilan kollokatsiyalarni
hosil gilganini va ularning chatotasi ko‘rsatilmoqda.

P.Beiker, A.Xardi, Mak-Enerilar korpusda so‘zlarning kollokatsiyalanishini ikki turga bo‘linadi:

1. upward collocations (yuqoriga intiluvchi kollokatsiyalar)

2. downward collocations (quyiga intiluvchi kollokatsiyalar)

1-rasmda keltirilgan kollokatsiyalanish vizualizatsiyada va 2-jadvalda ikkala turga oid bo‘lgan
kollokatsiyalarni kuzatish mumkin.

Natijalar va muhokamalar. Orbital so‘zining chastotasi yo’ldosh so’zning chastotasiga qaraganda
quyi bo‘lsa, upward collocations, ya’ni yuqoriga intiluvchi kollakatsiyasi bo’lib, ular, asosan, funktsional
so’zlar bilan assotsiatsiyalanadi va bunday so’zlar assotsiatsiyalari grammatik so’zlardan iborat bo’lib, ular
kolligatsiyalar deb ham yuritilishi mumkin [1; b.63-65]. K. Braun va Dj. Miller tomonidan kolligatsiyalar
kollokatsiyalardan farqli o’laroq grammatik konstruktsiyalar orqali bog‘langan umumiy (in nano, are nano,
or nano kabi bog’lanishlar) leksik birliklarga aytiladi, deb izoh berigan [3, 86].

Orbital so‘zning chastotasi yo‘ldosh so’zning chastotasidan yuqori bo‘lsa hamda ular, asosan, kontekst
so‘zlar bilan assotsiatsiyalansa, u holda orbital so‘z kontekstda ahamiyatli va soha termini deb hisoblanishi
mumkin. Masalan nano — nanoparticles — nanocomposite kollokatsiyalarning semantik bog‘likligi quyiga
intiluvchi kollokatsiyalarni (downward collocations) ko’rsatayapti. Bundan kelib chigadi-ki, nanoparticles va
nanocomposite kollokatsiyalarni terminologik kollokatsiyalar deb atashga asos bor.

Demak, kollakatsion birikma terminologik birikmadan ma’lum sohada shakllangan barqaror so‘zlarning
birikuvi yoki kombinatsiyasi tushinilib, orbital va yo‘ldosh so‘zlar o‘rtasida turli bog‘lanish xususiyatlarini:
yo‘ldosh (kollokatsiyalanadigan so‘z) so’zning chastotasini (frquency), orbital va yo‘ldosh so‘z o‘rtasidagi
masofani (span), orbital va yo‘ldosh so‘zlarning quyi chastotada eksklyuzivligini (exclusivemess) ko’rsatish
bilan farq qiladi. Yuqoridagi misoldagi terminologik kollokatsiyalarning korpusda bog’lanishning muhim
lingvistik xususiyatilaridan ham masofani ham eksklyuzivlikni kuzatishimiz mumkin.

Xulosalar. Mazkur tadgigotimizda korpus va diskursda kollokatsiyalarga tilshunos olimlar tomonidam
tasnif va tavsiflar keltirilgan bo‘lsada, sohaviy-ilmiy, xususan korpus va diskurs integratsiyasida
nanotexnologiya terminologik kollokatsiyalar borasidagi tadgigotlar hanuz olib borilmagan. Korpusda
nanotexnologiya terminidagi nano prefiksining kollokatsiyalanishi misol tarigasida keltirilib, uning korpus va
diskurs integratsiyasidagi kichik tahlil o‘tkazildi va tuning asosida kollokatsiyalanish xodisasi qanday
namoyon bo‘lishini maxsus dasturiy qurilmada ko‘rsatib berildi. Ushbu tahlillar bizga nafagat terminologik
kolookatsiya degan lingvistik terminining mavgei va uning kollokatsiyalanish xususiyatlarini namoyon
etishga, balki umuman kollokatsiyalar va kollokatsiyalanish borasida tilshunoslikning boshga aspektlarida
yangi tadgiqotlar olib borishga saos yaratdi.
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UO‘K 81
SO‘ZLASHUV NUTQINING TIL O‘ZGARISHLARIGA TA’SIRI
Qobilova Nargisa Sulaymonovna,

Buxoro davlat universiteti dotsent, PhD
n.s.gobilova@buxdu.uz

Annotatsiya. Mazkur maqolada so ‘zlashuv nutqining til tizimidagi o ‘zgarishlarga ko ‘rsatgan ta’siri
yoritiladi. Til dinamikasining fonetik eroziya, yordamchi so zlarning assimilyatsiyalanishi va grammatik
soddalashuv kabi omillar orqali yuzaga kelishi tahlil qilinadi. Og ‘zaki mulogotda qisqa va tejamkor
shakllarning keng qo ‘llanishi tilning tabiiy rivojlanish jarayoni sifatida talgin etiladi. Shuningdek, til tizimida
ro‘y berayotgan transformatsiyalarning kognitiv, madaniy va ijtimoiy omillar bilan uzviy bog liqligi
asoslanadi.

Kalt so’zlar: so’zlashuv nutq ta’siri, tilning fonetik eroziyasi, ingliz tilidagi grammatik, lisoniy
tuzilmaning evolyutsiyasi, zamonaviy dunyodagi til, so zlashuv nutqi, til o ’zgarishlari.

BJMSIHUE PA3STOBOPHOI PEUH HA UBSMEHEHMUE SI3bIKA

Annomayus. B 0annoil cmamve oceewaemcs 6IUsAHUE PA32060PHOLU pedu HA USMEHEHUs 8 A3bIKOBOU
cucmeme. Ananuzupyemcs, Kax s1361K08asi OUHAMUKA NPOSAGNAEMCA Yepe3 maKue sA61eHUsl, KaK hoHemuyeckast
9pO3Us, ACCUMUNAYUS BCHOMOSAMENLHBIX CNO6 U epammamuyieckoe ynpowenue. LLupokoe ynompebaenue
KPAMKUX 4 IKOHOMHBIX YOPM 8 YCMHOU KOMMYHUKAYUU MPAKINYEMCsl KAK eCMeCMEeHHblll NPoYecc A3b1K06020
pazeumus. Taxoice 000CHOBbIBACMCS MECHASl C653b MPAHCHOpMAYUll 6 A3bIKE € KOSHUMUGHBIMU,
KYAbMYPHOIMU U COYUATLHBIMU AKMOPAMU.

Knwouesvie cnosa: enusnue pazeo8opHoll peuu, honemuyeckas Ipo3us s3bIKA U, SPAMMAmMuYecKue
UBMEHEeHUs 6 AHIUUCKOM, 280JI0YUsSL S3bIKOGOU CMPYKMYpbl NOO0, sA3bIKOGble MmMpauchopmayuu 6 mupe,
PA32060pHAsL peyb KAk hakmop usmeHeHusl.

THE IMPACT OF COLLOCAL SPEECH ON LANGUAGE CHANGE

Abstract. This article highlights the influence of spoken language on changes within the linguistic
system. The dynamics of language are analyzed through phenomena such as phonetic erosion, assimilation of
auxiliary words, and grammatical simplification. The widespread use of short and economical forms in oral
communication is interpreted as a natural process of language evolution. Furthermore, the close interrelation
between linguistic transformations and cognitive, cultural, and social factors is substantiated.

Key words: spoken language influence, phonetic erosion of language, grammatical changes in English,
evolution of linguistic structure, language transformations today, spoken language and change

Kirish. Tilni subyektlar o‘rtasida axborotni qayd etish, qayta ishlash va uzatish uchun mo‘ljallangan
belgilar tizimi sifatida garash mumkin. Farglanuvchi elementlarning strukturaviy jihatdan tartibga solingan
majmuasi sifatida til shunday tashkil topganki, uning tarkibiy gismlari oddiyroq birliklarga ajralish va yanada
murakkab tuzilmalar holida birlashish xususiyatiga ega. Aynan mana shu ko‘p pog‘onali tashkil topganlik tilda
fikr mazmunini shakllantirish va ifodalash imkonini beradi. Shu bilan birga, til ko‘plab omillar ta’sirida
shakllanadigan turli xil variantlar majmuasidir. Ingliz tili til tizimining evolyutsiyasi va transformatsiyasiga
yaqqol misol bo‘la oladi. Zamonaviy ingliz tilining grammatik, leksik va fonetik sohalarida kuzatilayotgan
transformatsiyalar mexanizmlariga alohida e’tibor qaratish lozim. Ushbu jarayonlarni o‘rganish til
dinamikasining ichki gonuniyatlarini va ularning ijtimoiy, madaniy hamda kognitiv omillar bilan ganday
bog‘ligligini chuqurroq tushunishga yordam beradi. Til tizimidagi o‘zgarishlarga sabab bo‘luvchi asosiy
omillardan biri bu fonetik eroziya hisoblanadi. Ushbu jarayon, asosan, so‘zlovchilarning nutqda harakatni
kamaytirishga intilishi bilan bog‘liq bo‘lib, nutqiy faoliyatning ham jismoniy, ham aqliy murakkabligi bilan
tushuntiriladi. Natijada, muhim bo‘lmagan bo‘g‘inlar asta-sekin urg‘uni yo‘qotadi, reduksiyaga uchraydi va
ba’zan to‘lig yo‘qolib ketadi. Masalan, quyidagi so‘zlar soddalashtiriladi: “February” — “Febry”,
“probably” — “probly”, yoki “secretary” — “secretry” / “secetry”. Xuddi shunday jarayonlar yordamchi
so‘zlar bilan bog‘liq holda ham kuzatiladi; ular assimilyatsiya qilinadi yoki soddalashtiriladi. Masalan, “have
to”, “going to” va “could have” kabi birikmalar og*zaki kundalik nutqda “hafta”, “gonna”, “coulda” shaklida
aytiladi. Ba’zi hollarda yordamchi so‘zlar butunlay tushib qoladi, masalan, “I’ve got” iborasi “I got”

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 177


mailto:n.s.qobilova@buxdu.uz

LINGUISTICS

shakliga, “What do you want?” esa “What you want?” ko‘rinishiga o‘tadi. Dastlab bu kabi holatlar
beparvolik yoki og‘zaki uslubga xos xususiyatlar sifatida gabul gilinsa-da, ularning keng targalishi tilning
grammatik tuzilmasiga sezilarli ta’sir ko‘rsatadi.

Adabiyotlar tahlili va metodlar. Fonetik eroziyaning yaggol namunasini gadimgi ingliz tilining
zamonaviy ingliz tiliga aylanishi orqali ko‘rish mumkin. Qadimgi ingliz tilida zamon, kelishik va boshga
grammatik kategoriyalarni ifodalovchi grammatik qo‘shimchalar (fleksiyalar) keng qo‘llanilgan bo‘lsa-da,
hozirgi kunga kelib ular deyarli yo‘qolgan. Ularning funksiyalari yordamchi fe’llar, xizmat so‘zlari va so‘z
tartibining qat’iyligi orqali bajarilmoqda. Fonetik o‘zgarishlar ko‘pincha strukturaviy o‘zgarishlar bilan birga
kechadi, biroq bunday o‘zgarishlarni til egasi har doim ham anglab yetavermaydi. Ular muloqot jarayoniga
jiddiy xalagit bermasligi tufayli asta-sekin tilda mustahkamlanib boradi. Masalan, noto‘g‘ri fe’llarning
“sank/sunk” yoki “sang/sung” kabi shakllari barqarorlikdan yiroq bo‘lib qolgan. Og‘zaki nutqda tobora
ko‘proq quyidagi iboralar uchraydi:“She sung very well in yesterday’s concert” yoki “The ship sunk without
trace”. Bunday o‘zgarishlar fagat grammatika bilan cheklanmay, balki leksik tuzilmalarni ham gamrab oladi.
Masalan, “I now have pleasure to enclose the correct enrolment form” yoki “They have a tendency of using
plates as ashtrays” kabi iboralar hozircha umumiy me’yordan chetda tursa-da, kelajakda adabiy tildan o‘rin
olishi ehtimoli katta. Alohida e’tibor talab etadigan soha — bu modal fe’llar, chunki ular ham asta-sekin
mazmun va funksiyalarini o‘zgartirmoqda. Masalan, “may” modal fe’li perfect infinitive (have done) bilan
dastlab o‘tmishda ehtimoliy harakatni ifodalagan: “They have taken her in for an X-ray — she may have broken
her leg.” Biroq hozirgi zamonda bu konstruktsiya tobora ko‘proq amalga oshmagan imkoniyatni ifodalash
uchun ishlatilmoqda: “You were stupid to go skiing there — you may have broken your leg. ”Bunday holat
ilgari “might” yoki “could” orqali berilardi.

Tahlil va natijalar. Zamonaviy ingliz tilidagi grammatik o‘zgarishlar orasida sifat darajalarining flektiv
(qo‘shimchali) shakllari o‘rnini asta-sekin analitik shakllar egallayotganini ham ko‘rish mumkin. Masalan,
“commoner” o‘rniga tobora ko‘proq “more common” ishlatilmogda. Shunga o‘xshash o‘zgarishlar murakkab
ot birikmalarida ham kuzatiladi — bu yerda aniglovchi sifatida ko‘plik shakllari tobora keng qo‘llanmoqda:
“antiques shop”, “drugs problem”, “arrivals lounge” kabi. Bunday o‘zgarishlar tilning tabiiy rivojlanish
jarayoni bo‘lib, uning tuzilmasi va kommunikativ funksiyalarining evolyutsiyasi bilan bevosita bog‘lig.
Grammatikadagi bunday ijodiy yangiliklarga misol sifatida “I said” o‘rniga “I was like” iborasining
ishlatilishini keltirish mumkin. Masalan: “I was like”, ““You can’t do that”, “She was like”, “Well, I’'m gonna.”
Bu yangilik tezda ommalashdi va keng targaldi. Shuningdek, kelasi zamonni ifodalashda ham innovatsiyalar
kuzatilmoqda. Zamonaviy ingliz nutqida “is set to do something” (yaqin orada biror narsa sodir bo‘ladi)
konstruksiyasi faol qo‘llanilmoqda. Masalan: “Interest rates are set to rise” (foiz stavkalari ko‘tarilishi
kutilmoqda), “Pub opening hours are set to change” (pablarning ochilish vaqtlari o‘zgarishi kutilmoqda).Bu
ibora dastlab startga tayyorlanayotgan yuguruvchi holati bilan bog‘liq metafora sifatida faqat odamlarga
nisbatan qo‘llanilgan. Hozir esa u jonsiz narsalar va jarayonlar uchun ham ishlatilmoqda, bu esa uning ingliz
tili grammatik tizimiga integratsiyalashganini ko‘rsatadi.

Muhokama. Yo‘qolgan shakllarning qayta tiklanishi ham e’tiborga loyiq. Bunga misol sifatida “you
guys” konstruktsiyasini keltirish mumkin. Bu ibora erkaklar va ayollar uchun teng ravishda ishlatilmogda va
ikkinchi shaxs ko‘plik o‘rnini bosmoqda. U kundalik nutqda tobora ko‘proq uchrab, yangi olmosh sifatida
grammatik tizimga kirib kelishi mumkin. Biroq, o‘zgarishlar faqat grammatika bilan cheklanmaydi. Fonetika
ham o‘zgarishlarning eng sezilarli sohalaridan biri bo‘lib qolmoqda. So‘nggi 50 yil ichida Britaniya standart
talaffuzi sezilarli o‘zgarishlarga uchradi. 1960-yillargacha “Received Pronunciation” (RP) deb atalgan talaffuz
me’yor deb hisoblangan, ammo bugungi kunda bu talaffuzni aholining atigi 3 foizi ishlatadi. Ingliz tilining
analitik tuzilmasi va flektiv shakllardan minimal foydalanilishi uning morfologik jihatdan o‘zlashtirishga
moyilligini oshiradi. XX asr davomida ingliz tili 56 xil tildan kirib kelgan so‘zlar bilan boyidi, shulardan
fransuz tili eng katta hissa qo‘shgan tillardan hisoblanadi. Birog, ko‘plab so‘zlar boshqa tillardan olingan
bo‘lishiga qaramay, so‘nggi 100 yil ichida ingliz lug‘atiga qo‘shilgan yangi so‘zlarning aksariyati aynan ingliz
tilining o‘zida paydo bo‘lgan. Bu, asosan, affiksatsiya jarayonlari orgali amalga oshgan. Ingliz tilida fleksiyalar
(so‘z o°zgarish shakllari) soni cheklangan bo‘lsa-da, uning derivatsion morfologiyasi (ya'ni, yangi so‘zlar
yasash tizimi) juda rivojlangan. Zamonaviy ingliz tilida 100 dan ortiq affiks faol ishlatiladi. Ularning aksariyati
aslida lotin va yunon tillaridan olingan. Quyidagi affikslar yuqori darajada produktiv (yangi so‘zlar yasashda
samarali) bo‘lib, yangi termin va so‘zlarning shakllanishida asos bo‘lib xizmat giladi: auto-, eco-, cyber-,
mono-, macro-, inter-, -ology, -cratic, -phile, -phobe. Ushbu affikslar bugungi kunda ham faol
qo‘llanilmoqda va ingliz tilining dinamik rivojlanishida muhim rol o‘ynaydi. Til o‘zgarishlarining muhim
mexanizmlaridan biri bu — ingliz tilining turli variantlari va dialektlari o‘rtasidagi o‘zaro ta’sirdir. Marginal
(chetki, ijtimoiy mavgei pastroq) dialektlar, odatda, ijtimoiy va madaniy maqomi yuqoriroq bo‘lgan standart
variantga yaqginlashishga intiladi. Bu jarayon natijasida prestijli, to‘g‘ri yoki nafis deb hisoblangan til
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xususiyatlari boshqa variantlar tomonidan o°zlashtiriladi. Bu hodisaning qiziqarli misollaridan biri — britancha
va amerikalik ingliz tili variantlari o‘rtasidagi o‘zaro ta’sir orqali yuzaga kelayotgan o‘zgarishlardir. XX
asrning o‘rtalaridan boshlab amerikanizmlarning britan inglizchasiga ta’siri sezilarli darajada kuchaygan. Bu
yerda amerikanizmlar deganda AQSH ingliz tilining leksik, fonetik va grammatik xususiyatlari tushuniladi;
ular Britaniya varianti me’yorlaridan farqlanadi. Amerikanizmlarning keng targalishining asosiy sabablaridan
biri — ommaviy axborot vositalarining ta’siri. Amerika kinosi, adabiyoti va musiga san’atining ommalashuvi
amerika ingliz tilining nafagat Buyuk Britaniyada, balki boshga mamlakatlarda ham keng targalishiga olib
keldi. Ba’zan amerika varianti britan variantidan ham ko‘proq ishlatiladigan va tanish bo‘lgan shaklga aylandi.
Amerikanizmlarning yozma matnlarga ham kirib borishi kuzatilmoqda. Britan nashrlari tobora ko‘proq
amerikacha til konstruktsiyalarini o‘z ichiga olmoqda, bu esa ularning ingliz tilining umumiy tuzilmasiga
singib borishiga yordam bermoqgda. Shunday gilib, AQShning madaniy ta’siri nafagat Buyuk Britaniya til
mubhiti o‘zgarishiga sabab bo‘lmoqda, balki ingliz tilining lingvistik salohiyatini global migyosda kengaytirib
bormoqda. Bu jarayonlar ingliz tilining analitik tuzilmasi, boy derivatsion tizimi va boshqa tillar bilan doimiy
o‘zaro ta’sirda bo‘lishi uni o‘zgarishlarga nihoyatda moslashuvchan va ochiq tilga aylantirayotganini
ko‘rsatadi. Zamonaviy britan ingliz tili asta-sekin kuchli amerika variantining ta’siri ostida o‘zgarishga
uchramoqda, bu esa ushbu ikki tizim o‘rtasidagi bir qator grammatik farqlarning yo‘qolishiga olib kelmoqgda.
Masalan, hozirgi kunda britan tilining ko‘plab so‘zlovchilari egalikni bildiruvchi “to have” fe’lining savol-
inkor shaklini hosil gilishda yordamchi fe’l “to do”dan foydalanmoqda. Shu sababli, ilgari odatdagi britancha
ibora bo‘lgan “Have you got a match?” o‘rniga hozirda tobora ko‘proq “Do you have a match?” shakli
ishlatilmogda. Bu holat, aynigsa, yosh avlod orasida keng targalgan, holbuki, katta yoshdagi odamlar
an’anaviy shaklni afzal ko‘rishda davom etmoqdalar. Shunga o‘xshash boshga holatlar ham mavjud, masalan,
“like” so‘zining “as if” o‘rnida ishlatilishi (masalan: He looked like he’d seen a ghost) — bu ibora dastlab
amerika ingliz tilida og‘zaki nutqqa xos bo‘lgan bo‘lsa-da, endilikda britan ingliz tilida ham tez-tez uchrayapti.
Shuningdek, “must” va “have to” modallari o‘rtasidagi farq ham asta-sekin yo‘qolib bormoqda: ilgari ularning
semantik vazifalari qat’iy ajralgan bo‘lsa, bugungi kunda bu tafovut tobora xira bo‘lib bormoqda, bu esa har
ikkala variantda ham bir-biriga yaqinlashuvni ko‘rsatadi. Qizig‘i shundaki, bu ikki ingliz tili varianti
o‘rtasidagi ta’sir ikki tomonlama xarakterga ega. Britaniyaning "yuqori" madaniyati hamon AQSh
jamiyatining ayrim gatlamlari orasida jozibasini saqlab qgolgan. Bu holat o‘z navbatida britancha iboralarning
amerika ingliz tiliga kirib borishiga yordam bermoqda. Masalan, 2005-yil 8-aprelda Guardian gazetasida chop
etilgan Los Angeles Times magolasida muallif quyidagi britancha iboralarning AQSHda ommalashib
borayotganidan xavotir bildiradi: “send up” — “parody” ma’nosida/“spot on” — “dead on” (aniq, to‘g‘ri)
o‘rnida/“sacked” — “fired” (ishdan bo‘shatilgan) o‘rnida/“go missing” — “disappear” (yo‘qolmoq) o‘rnida/“at
the end of the day” — “in the end” (oxir-oqibat) o‘rnida. Bu holatlar ingliz tilining ikkala varianti ham o‘zaro
chambarchas bog‘langan va bir-biriga ta’sir ko‘rsatayotganini yana bir bor isbotlaydi. Zamonaviy ingliz
tilidagi o‘zgarishlarning muhim mexanizmlaridan biri bu og‘zaki va yozma uslublar o‘rtasidagi o‘zaro
ta’sirdir. XIX asrda ingliz yozma tili madaniy va huquqiy sohalarda markaziy o‘rin tutgan bo‘lib, u yuqori
nufuzga ega edi. Shu bilan birga, norasmiy og‘zaki nutq ikkinchi darajali deb garalgan. Vaziyat ommaviy
axborot vositalarining og‘zaki shakllari rivojlanishi bilan o‘zgarishni boshladiv— bu jarayon og‘zaki va yozma
tilning bir-biriga yaginlashuviga olib keldi. Natijada, XV111-XIX asrlarda belgilangan ko‘plab klassik qoidalar
qayta ko‘rib chiqildi. Masalan, “they/them/their” olmoshlarining noaniq shaxsni ifodalash uchun ishlatilishi
(masalan: If anybody phones, tell them I'm out) ilgari fagat og‘zaki nutqda magbul sanalgan bo‘lsa, endilikda
rasmiy uslublarda ham gabul gilinmoqda. Bunday o‘zgarishlar boshqa tuzilmalarga ham taallugli bo‘ldi:
qo‘shimcha gaplarda predloglarning gap oxirida ishlatilishi (something that teachers often worry about);
ikkilik ega yoki to‘ldiruvchi holatlarida olmoshlarning ishlatilish shakli (John and me went to the cinema yoki
between you and I). Qiziq tomoni shundaki, bu konstruksiyalar asrlar davomida til tarkibida mavjud bo‘lgan,
ular Shekspir va Jeyn Ostin asarlarida ham uchraydi, biroq ular faqat yaqinda adabiy me’yorga aylana boshladi.
Bugungi kunda norasmiy til shakllarining yozma nutqga kirib kelishi aynigsa elektron yozishmalarda yaqqgol
sezilmoqda. Bu holat an’anaviy yozma shakllarga ta’sir ko‘rsatib, og‘zaki va yozma muloqotning bir-biriga
yaqinlashuvini kuchaytirmoqda. Til o‘zgarishlari — muqarrar hodisa bo‘lsada — darhol ro‘y bermaydi. Ayrim
til birliklarining bosgichma-bosgich o‘zgarishi tez kechishi mumkin, aynigsa zamonaviy jamiyatda elektron
kommunikatsiya asosiy o‘ringa ega bo‘lsa. Bunga misol qilib, “was like” iborasining “said” ma’nosida
ishlatilishini keltirish mumkin: bu ifoda dastlab amerika ingliz tilidan kelib chiggan bo‘lsa-da, atigi o‘n yil
ichida britan tilida ham keng targalib, aynigsa yoshlar orasida mashhurlikka erishgan. Shu bilan birga, til tizimi
darajasidagi yanada keng va tub o‘zgarishlar shakllanishi va mustahkamlanishi uchun ko‘proq vaqt talab
etiladi — bu jarayon ba’zan bir necha asr davom etishi mumkin. Til o‘zgarishlarining uzoq muddatli
jarayonlariga yorgin misollardan biri — tarixan Continuous (uzluksiz zamon) shaklida ishlatilmagan
fe’llarning bunday shakllarda qo‘llanila boshlanishidir. Biroq vaqt o‘tishi bilan bu qoidaga istisnolar paydo

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 179



LINGUISTICS

bo‘ldi va hozirgi zamonaviy ingliz tilida quyidagi iboralarni uchratish mumkin: “I’m understanding maths
much better now”, “She’s really liking her new job”, “I’m loving it”. Bu misollar grammatik me’yorlarning
asta-sekin o‘zgarib borayotganini, tilning esa ifoda vositalarini soddalashtirish va kengaytirishga qaratilgan
dinamik xususiyatga ega ekanini ko‘rsatadi. Shuningdek, ingliz tilidagi sifat darajalari evolyutsiyasi ham
diggatga sazovordir. Tarixan “more” va “most” shakllari asosan uch bo‘g‘inli yoki undan ko‘p bo‘g‘inli
sifatlar bilan qo‘llanilgan. Masalan, “beautifullest” shakli XVIII asrgacha ishlatilgan, keyinchalik esa bu
shakldan foydalanish kamayib borgan va “more” hamda “most” hatto ikki bo‘g‘inli sifatlar bilan ham ishlatila
boshlagan. Bunday o‘zgarishlar ingliz tilining grammatik shakllari soddalashuvga intilayotganidan dalolat
beradi. Ingliz grammatikasida yuz berayotgan boshqa muhim o‘zgarishlarga quyidagilarni kiritish mumkin:
kelasi zamonni ifodalashda “going to” shaklining keng tarqalishi/ get fe’lining passiv konstruksiyalarda
qo‘llanilishi / shall va should fe’llarining will va would bilan almashtirilishi/ aynigsa britan ingliz tilida
Subjunctive (taxminiy) maylining zaiflashuvi/ whom olmoshining deyarli yo‘qolib borishi. Bu
o‘zgarishlarning barchasi ingliz tilining moslashuvchanligi va moslashishga tayyorligi, ya’ni tilning yangi
sharoit va madaniy realiyalarga moslashish qobiliyatini ko‘rsatadi. Ammo o‘zgarishlar faqat grammatik
tuzilma bilan cheklanmaydi. Aynigsa, yuz millionlab so‘zni o‘z ichiga olgan til korpuslariga kirish imkoniyati
an’anaviy qoidalarni yanada aniqroq va samaraliroq tarzda qayta ko‘rib chigish va yangilashga yordam
bermoqda.

Xulosa. J. Leech tomonidan 2003-yilda o‘tkazilgan tadgiqotlar shuni ko‘rsatdiki, zamonaviy ingliz
tilida “must” va “may” modallik fe’llarining ishlatilish chastotasi avvalgi o‘n yilliklarga nisbatan sezilarli
darajada kamaygan. Bunday xulosalar aynan til korpuslari tahlil uslublari yordamida olinmogda — bu usullar
ilgari an’anaviy lug‘atchilik tadqiqotlari uchun mavjud bo‘lmagan tildagi qonuniyatlarni aniqlash imkonini
bermoqda.
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Annotatsiya. Mazkur maqolada komponent tahlil qanday bo ‘lishi va bu orgali umumiy tahlil hagida
bilib olish yoki tushunish uchun tasavvur paydo bo ‘ladi. Fonetik, morfologik va sintaktik tahlillar tilning shakl
va mazmun jihatdan to ‘la gamrab olinishiga, til birliklarining funksiyasini to ‘g ri tushunishga yordam beradi.
1Imiy tadgiqotlarda ushbu tahlillar mukammal til tavsifini berish, ta’lim, tarjima, adabiyotshunoslik va boshqa
sohalarda qo ‘llanma vazifasini o ‘tashi mumkin. Shuningdek, komponent tahlil ham ana shu tahlillarga
asoslanadi. Komponent tahlil tushunchasi hagida o ‘zbek tilshunosligidagi tadqiqotlar ot leksemalari bo ‘yicha
oz bo‘lganligi mavzuni o ‘rganish qamrovini kengaytiradi. Maqgolada tahlil uchun zarur bo ‘limlar, gonun-
goidalar jamlangan.

Kalit so“zlar: tahlil, morfologik, assotsativ, grammatik, sifatli, komponent tahlillar.

COMPONENT ANALYSIS METHOD

Abstract. This article provides an idea of what component analysis is like within the framework of
different systematic languages, and through this, an idea is created to learn or understand general analysis.
Phonetic, morphological and syntactic analyses contribute to the comprehensive coverage of the form and
content of the language, to the correct understanding of the functions of language units. In scientific research,
these analyses can serve as a complete description of the language, and can be used in education, translation,
literary studies and other fields. Component analysis is also based on these analyses. The fact that there are
few studies in Uzbek linguistics on the concept of component analysis in the field of noun lexemes expands the
scope of study of the topic. The article summarizes the necessary sections, laws and rules for analysis.

Keywords: analysis, morphological, associative, grammatical, qualitative, component, analyses.

METO/J KOMIIOHEHTHOI'O AHAJIN3A

Annomayun. Jlanwas cmamvs Odaem npedcmasienue O MoOM, 4mo npedcmasisiem cooOOU
KOMNOHEHMHbII AHANU3 8 PAMKAX PASHBIX CUCMEMHBIX S3bIKOS, U O1a200aps Smomy 0aem npeocmagieHue o
mom, umo makoe oOwull auaiusz. Donemuueckuu, Mop@onocutecKull U CUHMAKCUYECKUUl aHAU3bL
CnocoOCmByIom 6CeCmMopOHHeMY UZVHEHUIO (QOPMbL U COOEPAHCAHUS A3bIKA, NPABUTLHOMY NOHUMAHUIO
@yHKyull A36IKOBLIX eOuUHUY. B HayumvblX uccne008anusx >mu aHAIU3bL MO2YM CIVHCUMb YeTLOCHHbIM
OnuUCanuem A3bIKA U UCNOTL30BAMbCA 8 00PA306AHUU, Nepesooe, TUMepamypogeoeHuu u Opyeux 0o1acmsx.
Ha smux ananuzax maxoce basupyemes komnoneHmuulil ananus. Tom gaxm, umo 8 y36eKcKOM A3bIKOZHAHUU
Mano Uccre008anull 0 NOHAMUY KOMNOHEHMHO20 AHAIU3A N0 UMEHHOI Jlekceme, pacuiupsaem cghepy usyyeHus
membwl, Heobxooumvie 014 aHANU3A.

Knioueswie cnosa: ananus, mopgonocuueckutl, accoyuamushbiil, epammamuyeckutl, KayecmeeHmbil,
KOMNOHEHMHBI AHATIU3bL.

Kirish. Hozirgi kunda jahon tilshunosligida tilni tipologik nazardan o‘rganish, bir tildan ikkinchi bir
tilga o‘zlashgan lisoniy birliklar mohiyatini ochib berish, ularni struktur-semantik tomonidan tahlil etish,
muhim o‘zlashma so‘zlarning talqinini yoritish, ularning lisoniy, ijtimoiy madaniy xususiyatlari jihatidan
izlanishlar olib borish eng muhim masalalardan biriga aylandi.

Jahon tilshunosligida muayyan til birligining boshqa bir tilga o°zlashish masalasi til ilmining
leksikologiya, leksikografiya, lingvokulturologiya, etnoligvistika, tarjima nazariyasi, chog‘ishtirma
tilshunoslik singari sohalari bilan bog‘liq jihatda o‘rganilgan.Mazkur hodisaning leksika va semantika sathida
atroflicha yoritilishi u yoki bu tilning leksik imkoniyatlarini aniglash bilan bir gatorda, uning struktur-semantik
tuzilishini, tushunchalarni ifodalash usullarini, tilda variantlilik, polisemiya hodisalarining rivojlanishi hamda
ularning tilda qo‘llanish mexanizimini aniglashga imkon beradi.

Adabiyotlar tahlili va metodologiyasi. Tildagi mavjud har ganday funksional uslub tomonidan ifoda
etilayotgan xabar kabi badiiy asar matni ham nutq aktining birin-ketin keluvchi tanlangan majmuasi deb garash
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mumkin. Bu esa o‘z navbatida bir qator obyektiv va subyektiv, shaxsga nisbatan aloqador bo‘lgan faktorlar
bilan izohlanadi.Tilga olib o‘tilgan faktorlarning ta'siri ko‘proq ikki xil nutqda namoyon bo‘ladi. Bu ikki xil
nutgning birinchisi,situatsiya bilan, norasmiyligi bilan xarakterlanadi.

Tahlil so‘zi mavjud lug‘atlarda turlicha izohlanadi. Jumladan, falsafaga oid ensiklopedik lug‘atlaridan
“Tahlil (yunon tilidan — ajralish, parchalanish) predmetni (hodisa, jarayon), predmetning (predmetlar)
xususiyatlarini yoki predmetlar o‘rtasidagi munosabatlarni qismlarga (belgilar, xususiyatlar, munosabatlar)
tarkibiy gismlarga fikran yoki amaliy ravishda ajratish tartibi, narsa-hodisalarni tarkibiy gismlarga ajratishga
asosiy e’tibor qaratilsa [1] tarjima lug‘atlarida:

a) tahlil (ilmiy tekshirish (tadgigot) usuli; obyektiv vogelikni ilmiy bilish, o‘rganish vositasi);

b) analiz, tahlil; tahlil gilish; matematik tahlil (oliy matematikaning bir bo‘limi)” [2] ilmiy tadgigot usuli,
biror jarayonni tekshirish, moddalarning tarkibini aniqlash ma’nolariga urg‘u beriladi.

Morfologik tahlil. To‘g‘ridan-to‘g‘ri komponentlar bo‘yicha tahlil qilishdir.

Assotsiativ tahlil. So‘zni tashkil etuvchi allofonlar va allomorflarni ma’lum bir tadqiqot darajasi uchun
o‘rnatilgan strukturaviy qatorlar bilan (ya’ni, tegishli fonema va morfemalar bilan) o‘zaro bog*‘lash.

Grammatik tahlilda so‘zlar orasidagi grammatik bog‘lanishlarni aniglash (mos ravishda leksiklashgan
iboralar). Lingvistik tahlil asta-sekin ochiladigan juft garama-garshiliklar gatoriga asoslanadi.

Kategoriya tahlili fe’ldagi zamonning qarama-qgarshiliklar tizimiga keltirilishi mumkin;

a) nutq lahjasini o‘z ichiga oluvchi ish-harakatning belgilanishi nutq momentini oz ichiga olmagan ish-
harakatga garama-qarshi qo‘yiladi;

b) nutq momentini o0°‘z ichiga olmagan harakatga bo‘linadi va nutq momentidan oldin sodir bo‘lgan
hamda nutq paytidan keyin sodir bo‘ladigan harakat va hokazo.

Sifatli tahlil. Tilni tavsiflash usuli — analistik tizim, mavjudlik berilgan hodisa chastotasining
xususiyatlariga havola qilinmagan holda uning yo‘qligidir.

Natija va muhokama. Komponent tahlili. Cheklovchi komponentlarni aniglash komponentlar bir xil
darajadagi turli til birliklarini bir-biridan ajrata oladigan differensial xususiyatlar sifatida til birligidir. Tilning
minimal mazmunli elementlarini aniglash va ularning morfemalarini aniglashga garatilgan lingvistik tadgigot
usullaridan biri.

Grammatik munosabatlarni ifodalashning tasviriy usuli bilan tavsiflangan analitik tillarning morfologik
tuzilishi; garama-qarshi sintez (ikki qiymatda)dan o‘tkazish va tahlil qgilish uchun sintez [3].

Lingvistik tahlil o‘zbek tilshunosligining nazariy bo‘limlarini sistemali o‘rganishning maqbul
usullaridan biridir. Tahlil jarayonida til faktlari haqidagi nazariy ma’lumotlar, grammatikaning qonun-
qgoidalari anig misollarda amaliyotga tatbiq gilinadi. Tahlil etuvchi har bir til faktining nazariy asoslarini puxta
egallashga intiladi. Til hodisalari lingvistik tahlil asosida amaliy o‘rganiladi. Lingvistik tahlilda olingan
nazariy bilimlar asosida til haqidagi har bir fanning talabiga ko‘ra aniq bir til yoki nutq birligini (so‘z yoki
gapni) parchalab o‘rganishdir. Bu hodisa til o‘rganuvchilarning til hodisalarini tez va to‘g‘ri ajrata olish
malakalarini egallashlarida nazariy bilimlar bilan bir qatorda lingvistik tahlil ham muhim rol o‘ynaydi [4].

Lingvistik nazariya, til sistemasi va tarixiy faktlarga asoslangan filologik tahlilda esa adabiy metod, janr,
badiiy-estetik prinsiplar, muallif shaxsi va uning nutgiy maneriyasi va boshga matn til ifoda vositalarining
tarkibi hamda ko‘rinishini belgilovchi omillardir. Lingvistik tahlil - til, nutq birliklarini uni tashkil etuvchi
gismlari, mazmuni vazifasi va boshga xususiyatlari nugtai nazaridan tadqig etish, til birliklarining aniq holatini
belgilashdir. Masalan, hosildorlikni so‘zida ikkita til hodisasi mavjud bo‘lib, u xuddi shu hodisalar nuqtai
nazaridan tahlil etilishi mumkin: a) soz yasalishi hodisasi; b) shakl yasalish hodisasi (morfologik hodisa).

Bu so‘zda ikkita yasama so‘z mavjud bo‘lib, so‘z yasalishi tahlilida har bir yasama so‘zning tarkibi va
bu tarkibiy gismlarning mohiyati vazifasi, ma’nosi va shakli belgilanadi. Bunda hosildor yasama so‘z ekani, u
s0°z yasalish asosi hosil va so‘z yasovchi -dor qo‘shimchasidan iborat tarkibiy qiymatga egaligi, so‘z yasalish
asosi (hosil) ot turkumiga oidligi, -dor qo‘shimchasining qaysi turkumga oid so‘zdan qaysi turkumga mansub
so‘z va qanday ma’noli so‘z yasashi hamda uning boshqa xususiyatlari qayd etiladi. Hosildorlik yasama
so‘zining tahlili ham xuddi shu tarzda olib boriladi, ya’ni u yasama so‘z ekani, unda hosildor so‘z yasalish
asosi, -lik so‘z yasovchi qo‘shimcha ekani, shuningdek, bu qo‘shimchaning ma’nosi va boshqa xususiyatlari
gayd etiladi. Morfologik tahlilda hosildorlik so‘zining ot ekanligi, -ni qo‘shimchasi shu so‘zning tushum
kelishik shaklini yasalishi, uning ma’nosi va shaklini qayd etadi [5].

Nutqgning fonetik gismlarini o‘rganishiga qarab fonetika ikki turli bo‘ladi: segmental fonetika va
supersegmental fonetika. Nutq tovushlari hosil bo‘lishi va uning xususiyatlarini o‘rganuvchi fonetika
segmental (segment-nutq bo‘lagi) fonetika deyiladi. Nutq tovushlaridan katta bo‘lgan fonetik birliklar: bo‘g‘in,
80z va frazalarni o‘rganuvchi fonetikaga esa supersegmental fonetika deyiladi. Asosiy fonetik birliklar: fraza,
takt, bo‘g‘in, nutq tovushlari. Grammatika ham nutqni tarkibiy qismlarga ajratadi: gap, so‘z birikmasi, so‘z va
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morfemalarga. Garchi har ikki qatlam nutqning son nuqtai nazaridan bir xil bo‘lsa ham sifat jihatidan bir-biriga
mos kelmaydi.[6]

Komponent tahlil differensial tahlilning leksik tizimga tadbiq etilishi natijasida yuzaga keladigan tahlil
usulidir. Lug‘aviy birliklar, til tizimida ma’lum tartibdagi guruhlarni tashkil giladilar va ma’nolari jihatidan
o‘zaro paradigmatik munosabatlarda bo‘ladilar. Bunday paradigmatik dasturlarni “mavzuviy guruhlar” yoki
“leksik semantik” guruhlar deb ataydilar.

Masalan quyidagi mavzuviy guruhlarni ajratish mumkin:

1. Uy jihozlari nomlari: divan, sandiq, tahmon va hokazo.

2. Metereologik hodisalar: bo‘ron, qor, yomg-ir, izg‘irin.

3. Qon-qarindoshlik atamalari: ota , bola, ona ,qiz, aka ,tog‘a, amaki.

4. His-hayajonni ifodalovchi so‘zlar: xursandchilik, xafalik, zavq, shodlik.

Inson intellektual faoliyatini ifodalovch fe’llar: o‘ylamoq, fikrlamoq, faraz qilmogq, bilmoq va hokazo

Ko‘rinib turibdiki, so‘zlar turli leksik-semantik guruhlarga ajratilayotganda umumiy semantik
xususiyatlariga asoslanadi, ya’ni semantik umumiylikka ega bo‘ladi. Biroq, ta’kidlash joizki, ma’lum leksik
semantik tarkibiga kiruvchi so‘zlar oz o‘rnida o‘zaro farqlanadi va qarama-qarshilikka ega bo‘ladi. Bunda
mavjud farqlar va oppozitsiyalar yordamida so‘zlarni o°‘zaro chog‘ishtirish orqali ularning ma’no
komponentlari aniqlanadi. Har bir so‘zning semantik maydoni, ma’no doirasi yoritiladi [7].

Komponent tahlilning dastlabki bosqichi tilda lug‘at boyligidan ma’lum leksik-semantik guruhning
ajratilishi hisoblanadi. Oz navbatida mazkur guruh ham o°z bosqichlariga ega, ya’ni 0‘z o‘rnida u ham ichki
guruhlarga bo‘linishi mumkin. Shuni takidlash mumbkinki, ikki turli xil leksik semantik guruh o‘zaro bir-biriga
garama-qarshi qo‘yilishi mumkin. Masalan, tirik mavjudotlarni bildiruvchi leksik birliklar jonsiz narsalarni
anglatuvchi birliklar bilan qarama-qarshi qo‘yiladi. O‘z navbatida tirik jonzotlar guruhi ham o‘zaro farqlanishi
mumkin:qushlar nomlarini bildiruvchi leksik-semantik guruh va baliglar turlarini ifodalovchi leksik-semantik
guruh. Bundan tashqari, insoniy his-tuyg‘ularni bildiruvchi leksik birliklar 0‘z o‘rnida ijobiy va salbiy insoniy
his-tuyg‘ularni ifodalovchi leksik semantik guruhga bo‘linadi va o‘zaro qarama-qarshi qo‘yilib o‘rganiladi.
Shunday qilib, komponent tahlilning asosiy xususiyatlari quyidagicha:

a) komponent tahlil asosan leksik sath birliklarini tahlil qilish uchun qo‘llaniladi;

b) so‘zlar umumiy semantik xususiyatlari asosida ma’lum leksik semantik guruhga biriktiriladi va
bunday so‘zlar o‘zaro paradigmatik munosabatda bo‘ladji;

d) ma’lum leksik semantik guruhdagi so‘zlar ham (umumiy semantik belgisiga ega bo‘lsa-da) o‘z
navbatida bir-biriga qarshi qo‘yilib, semantik ma’no qirralari, nozikliklari aniglanishi mumkin bo‘ladi.

Ot leksemalarini komponent tahlil gilishda so‘zlarni ma’nosi va semantikasini ko‘rib chigamiz.

Mazkur maqolada lozimanda so‘zining bosqgichma-bosqich komponent tahlilining borishi va natijalari
tasvirlangan, uning magqsadi so‘z tomonidan verbalizatsiya qilingan konsept mazmuni va dinamikasini
aniqlashdir. Birinchi bosqichda lozimanda so‘zining semantik tuzilmasi aniglanadi; ikkinchi bosqichda uning
tegishli LSGdagi semantik bog‘ligliklari va munosabatlari belgilanadi; uchinchi, yakuniy bosqichda lozimanda
konseptining kategorial belgilari aniglanadi. Konseptning mazmunini aniqlash magsadida o‘tkaziladigan
komponentli tahlil faqat lug‘at ta’rifigagina emas, balki tildagi leksik tizimda kategorial turdagi birlashmalarni
hosil qgiladigan tahlil qgilinayotgan birliklarning paradigmatik bog‘ligliklariga ham tayanishi kerak:

1) grammatik bir xillik (LSGga kiruvchi leksik birliklar bitta grammatik kategoriyaga gap qismiga
tegishlidir);

2) semantik bir xillik (invariant sema mavjudligi);

3) paradigmatik munosabatlar turining bir xilligi (ma’lum shartlarda o‘zaro almashtirish qobiliyati).

LSGning bu talginida til kategoriyalarining shakllanishining iyerarxik prinsipi aks etgan. N.N.
Boldirevning ishlarida shakllantirilgan boshqa, prototipik yondashuv shundan iborat: til kategoriyalarining
shakllanishining yetakchi prinsipi nisbiy o‘xshashlik prinsipi bo‘lib, unda leksik birliklar prototipik
xususiyatlarga ega bo‘lish darajasiga ko‘ra farqlanib, nisbiy o‘xshashlik asosida bitta guruhning a’zolari
sifatida birlashtiriladi. Aynan shu yondashuv lozimanda so‘zining ma’no dinamikasini aniqlash
metodikasining asosiga qo‘yilgan [8].

Lozimanda fors-tojik tilida lozimona[9] so‘zi o‘zbek tiliga o‘zlashgan, N.N. Boldirevning metodga
asosan komponentlarni birlashtirib tahlil qilib ko‘ramiz:

1. Semantik yadro ( asos va qo‘shimcha morfemalar):

a) lozim — zarur, kerak, darkor, majbur;

b) -anda + -da qo‘shimchasi (vaqt, joy, holatni bildiruvchi qo‘shimcha).

2. Komponentlar: lozim + anda (ona)

a) lozim — zarurlik, majburlik;

b) -anda — joy, vaqt, holat.[10]
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Komponentlarni birlashtirish.

Lozimanda so‘zi lozim va -anda (-ona) komponetlarining qo‘shilishindan hosil bo‘lgan bo‘lib ayollar
yig‘ilib marosim qiladigan joy ma’nosini bildiradi.

Dugona (egizak, ikkita) o‘zbek tilida dugona [11] fors-tojik tilidan o‘zlashgan leksema bo‘lib o‘rtoq,
do‘st (xotin qizlar hagida) ma’nosini anglatadi: Davru davroningizda biz ham to‘yib handalak yeylik,
dugonajon! (O.Yoqubov, Er boshiga ish tushsa). Yuqorida berilgan dugona leksemasi uchta tilda farqlanuvchi
bo‘lib kelayotganligini ko‘rish mumkin. Masalan tojik tilida egizaklarga nisbatan dugona leksemasi ishlatiladi
va ularning jinsi farq qilmaydi. Lekin o‘zbek tilidagi ma’nosiga e’tibor qaratadigan bo‘lsak faqat xotin-qizlarga
nisbatan ya’ni jinsda farq qilishini ko‘rish mumkin.

Fonetik, morfologik va sintaktik tahlillar tilning shakl va mazmun jihatdan to‘la qamrab olinishiga, til
birliklarining funksiyasini to‘g‘ri tushunishga yordam beradi. [lmiy tadqiqotlarda ushbu tahlillar mukammal
til tavsifini berish, ta’lim, tarjima, adabiyotshunoslik va boshqa sohalarda qo‘llanma vazifasini o‘tashi
mumkin. Shuningdek, komponent tahlil ham ana shu tahlillarga asoslanadi.

Komponent tahlil til birligining (nominativ-kommunikativ yoki tuzilmaviy) qismlarini tahlil birligi
sifatida oluvchi usul bo‘lib, uning metodikasi Qozon va Moskva lingvistika maktablari tomonidan ishlab
chigilgan. Komponent tahlilida so‘zning morfem-morfologik tarkibi, gapning mantiqiy-grammatik va ma’no
jihatdan bo‘lingan gismlari, so‘zlarni leksik-semantik strukturasi aniglanadi.

Ot leksemalarini komponent tahlil gilishda so‘z ma’nosining eng kichik tarkibiy gismlari va ular hosil
qiladigan bog‘lanishlarni o‘rganishda fonetik, morfologik, sintaktik tahlil usullari muhim o‘rin tutadi. Ular
so‘zning semantik strukturasini aniqlash, fonetik strukturadagi o‘zgarishlarni ochib berish, sintagmatik
qurilishini ko‘rsatish imkonini beradi.

Xulosa. Til taraqqiyotida leksemaning semantik tuzilishi ma’lum o°zgarishlarga uchraydi. O‘zgarish
natijasida yangi ma’no paydo bo‘ladi, aksinsa, mavjud ma’no vaqt o‘tishi bilan yo‘qoladi. Natijada ma’nolar
o‘rtasidagi nisbat o‘zgaradi: bir qator so‘zlarning bosh ma’nosi ko‘chma ma’no tomnidan siqib chiqariladi.
O‘zlashma so‘zlarda esa butunlay yangi, hatto teskari ma’no yuzaga keladi. Ko‘p ma’noli so‘zlarning barcha
ma’nolari kontekst bilan shartlanadi, lekin bu bunday shartlanish ular uchun bir xil darajada muhim ekanligini
anglatmaydi. So‘zlarni bosh va ikkinchi ko‘chma ma’noga bo‘lish, bu ma’nolarning semantik tizimdagi
tengsiz mavqeini to‘g‘ri aks ettiradi. Bosh ma’no — asosiy ma’no bo‘lib, u kontekst bilan belgilanmaydi.
Ko‘chgan ma’no asosiy ma’noning semantik strukturasiga kontekst elementlarini ham qo‘shadi. So‘zning
asosiy ma’nosi boshqa barcha ma’nolarga o‘zining ma’lum bir semasi bilan asos bo‘ladi.So‘zning semantik
strukturasini komponent tahlil gilish natijasida uning asosiy semalar to‘plami aniglandi. Semalar bir-biridan
hosil bo‘lganligi sababli bir nechta ierarxik darajalardan iborat tuzilmani tashkil gilishi ochib berildi.

Ma’lumki turli tizimli tillarning leksik strukturasi bir-biridlan farg giladi. Bu esa o‘zlashma so‘zlarning
semantik strukturasida ko‘zga tashlanadi. Denotatlarni belgilashda umumiylik ko‘zga tashlandi, ammo
signifikatda turli farglar kuzatiladi.

Til taraqqiyotida leksemaning semantik tuzilishi ma’lum o‘zgarishlarga uchraydi. O‘zgarish natijasida
yangi ma’no paydo bo‘ladi, aksinsa, mavjud ma’no vaqt o‘tishi bilan yo‘qoladi. Natijada ma’nolar o‘rtasidagi
nisbat o‘zgaradi: bir gator so‘zlarning bosh ma’nosi ko‘chma ma’no tomnidan sigib chigariladi. O‘zlashma
so‘zlarda esa butunlay yangi, hatto teskari ma’no yuzaga keladi.

Ko‘p ma’noli so‘zlarning barcha ma’nolari kontekst bilan shartlanadi, lekin bu bunday shartlanish ular
uchun bir xil darajada muhim ekanligini anglatmaydi. So‘zlarni bosh va ikkinchi ko‘chma ma’noga bo‘lish,
bu ma’nolarning semantik tizimdagi tengsiz mavgeini to‘g‘ri aks ettiradi. Bosh ma’no — asosiy ma’no bo‘lib,
u kontekst bilan belgilanmaydi. Ko‘chgan ma’no asosiy ma’noning semantik strukturasiga kontekst
elementlarini ham go‘shadi. So‘zning asosiy ma’nosi boshqga barcha ma’nolarga o‘zining ma’lum bir semasi
bilan asos bo‘ladi.
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Annotatsiya. Ushbu magolada semantika, semantik tahlil va uning mazmun-mohiyati hagida ma’lumot
beriladi. Semantik xususiyatni aniglashda diniy atamalarga murojaat gilingan. Xususan, Imom al-Buxoriyning
“Sahihul Buxoriy”, Muhammad Muhiddin ibn Ahmadning “Sahih Al-Bukhari” hamda Muhammad Muhsin
Xonning “The translation of the meanings of Sahih Al-Bukhari. Arabic-English” asarlarida uchraydigan diniy
terminlar semantik tahlilga tortilgan. Tahlil jarayonida diniy atamalar tarjimasi turli lug ‘atlar vositasida
keltirilgan hamda zarur o ‘rinlarda mugobil tarjima variantlari taklif gilingan.

Kalit sozlar: semantika, diniy termin, vahiy, rasul, nabiy, Rob, hadis, kofir, namoz, ummat.

SEMANTIC ANALYSIS OF RELIGIOUS TERMS IN “SAHIHUL BUKHARI”

Abstract. This article provides information about semantics, semantic analysis and its essence. In
determining the semantic feature, religious terms were referred to. In particular, religious terms found in the
works of Imam al-Bukhari “Sahihul Bukhari”’, Muhammad Muhiddin ibn Ahmad “Sahih Al-Bukhari” and
Muhammad Muhsin Khan “The translation of the meanings of Sahih Al-Bukhari. Arabic-English” were
subjected to semantic analysis. During the analysis, translations of religious terms were provided using
various dictionaries, and alternative translation options were offered where necessary.

Key words: semantics, religious term, revelation, messenger, prophet, Lord, hadith, infidel, prayer,
ummah (community).

CEMAHTHUYECKHUM AHAJIU3 PEJIUTAO3HbIX TEPMHUHOB B “CAXUXYJI BYXAPU”

Annomayusa. B oannoii cmamee npedcmasiena uHphopmayus 0 ceManmuke, CeMaHmu4eckom aHauuse
u e2o cooepxcanuu. Ilpu onpedenenuu ceManmuuecko2o NPU3HAaKa Ovliu NPUsieyeHbl perucuo3Hble MepPMUHDbL.
B uacmnocmu, cemanmuueckomy ananuzy 6viiu no08epeHymsl pelusuo3Hble MePMUHbL, 8CMPEUauuecs 8
mpyoax umama anv-bByxapu “‘Caxuxyie Byxapu”, Myxammaoa Myxuoouna uon Axmaoa “Caxux anv-Byxapuy
u Myxammaoa Myxcuna Xana “Ilepesoo cmuvicnoge Caxux anv-byxapu. Apabcko-anenusickuii”. B xo0e
ananuza OvlIU NPedOCmMaABaIeHbl NEPEBOObL PETUSUOZHBIX MEPMUHOE C UCNOTb308AHUEM PA3TUYHBIX ClO8apell,
a npu Heobxooumocmu ObLIU NPedlOAHCEHbL ANbINEPHAMUBHbLE BAPUAHMBL NEPeBoOd.

Kntouegvle cnosa: cemanmuxa, peiucuosHvlii MepMuH, OMKpPOSeHUue, NOCIAHHUK, Npopok, 1 ocnoow,
xaouc, kagup, Hamas, ymma.

Kirish. Semantika (yun. Semantikos — bildiruvchi, ifodalovchi) — 1) til yoki
uning biron bir birligi (so‘z, so‘zning grammatik shakli, frazeologizm, so‘z birikmasi) orgali ifodalanadigan
butun mazmun, ma’no, axborot; 2) turli til birliklarining ma’noviy tomonini o‘rganuvchi tilshunoslik bo‘limi;
semasiologiya. Ayrim lug‘aviy unsurlar tushunchalarni bildiradi, bu tushunchalarni esa fagat to‘liq gaplar va
ularning qo‘shilmalari ifodalashi mumkin. Binobarin, semantikaning o‘rganish obyekti ham asosan, to‘liq,
mustaqil ma’noli so‘zlar va gaplarning ma’nolar tizimidir. Semantika fan sifatida XIX asrning ikkinchi
yarmidan rivojlana boshlagan va hozirgacha bir-biridan sifat jihatidan farglanuvchi bir necha bosgichni
o‘tagan [8].

Semantika lingvistik ma’noni o‘rganadi. Ma’no nima ekanligini, so‘zlarning qanday ma’no olishini,
murakkab iboraning ma’nosi uning qismlariga ganday bog‘ligligini tekshiradi. Ushbu jarayonning bir qismi
sezgi va mos yozuvlar o‘rtasidagi fargni o‘z ichiga oladi. Sezgi ifoda bilan bog‘liq bo‘lgan g‘oyalar va
tushunchalar bilan beriladi, havola esa ifoda ishora giladigan obyektdir. Leksik semantika — so‘z ma’nosini
o‘rganadigan semantika bo‘limi. U so‘zlarning bir yoki bir nechta ma’noga ega ekanligini va ular bir-biri bilan
ganday leksik alogada turishini tekshiradi.
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Semantik tahlil — bu har ganday matn kontekstini tushunishga va jumlada tasvirlanishi mumkin bo‘lgan
his-tuyg‘ularni tushunishga yordam beradigan NLP (kompyuterlar tabiiy tilni tushunishi uchun sun’iy intellekt
orgali odamlar tomonidan matn nutgini manipulyatsiya gilish jarayoni) va Machine Learning (mashina orgali
o‘rganish)ning kichik sohasidir. Bu kompyuterlardan inson darajasidagi aniqlikka erishish uchun muhim
ma’lumotlarni olishda yordam beradi. Ya’ni biror bir shaxs gaysidir badiiy asarni o‘qigach, shu asar hagida
umumiy fikrlarga kelsa, kompyuter ham o‘sha asar matni bilan tanishgach, xuddi uni o‘qigan inson kabi
umumiy fikrlarga kelishi nazarda tutilmogda. Semantik tahlil mashina tarjimalari, chatbotlar, gidiruv tizimlari
va matn tahlili kabi vositalarda qo‘llaniladi. Leksik tahlil semantik tahlilning muhim qismidir. Leksik
semantika har qanday so‘zning ma‘nosini o‘rganadi. Semantik tahlilda so‘z birikmalar orasidagi munosabat
aniqlanadi. Ba’zi munosabatlar giponimlar, sinonimlar, antonimlar, omonimlar va boshgalar [9; 190] .

Metodlar. Ushbu tadgigot ishimizda asosan emperik-nazariy va nazariy tadgiqot metodlaridan
foydalandik. Emperik-nazariy metodning tahlil va deduksiya usullaridan foydalangan holda tadgiqot obyektini
tarkibiy gismlarga ajratib o‘rgandik hamda xususiy xulosalarga keldik. Nazariy metodning esa aksiomatik
usulidan foydalanildi. Bunda deduksiyadan foydalangan holda mantigiy isbotlar yordamida nazariya yaratildi.

Natijalar. Magolamizning ushbu gismida bir gancha diniy terminlarni tahlilga tortamiz hamda ularni
semantik jihatdan ko‘rib chiqamiz. “Sahihul Buxoriy” asaridagi 1-bo‘limda #"so°zi kelgan bo‘lib o‘zbek
tiliga “vahiy” deb tarjima gilingan. Muhammad Muhiddin ibn Ahmad tarjimalarida bu termin “Revelation”,
“Divine Inspiration” va “Inspiration” so‘zlari bilan berilgan bo‘lsa, Muhammad Muhsin Xon “Revelation”
hamda “Divine Revelation” so‘zlari bilan ifodalagan. Bizning fikrimizcha ushbu terminni “Wahy” yoki “Al-
wahy” tarzida ham berish mumkin. Manbalarga murojaat giladigan bo‘Isak, bir gator izohli lug‘atlarda ushbu
terminga duch kelamiz. Xususan, onlayn lug‘atlardan biri bo‘lgan “Wiktionary. The free dictionary”da
“Wahy” so‘ziga quyidagicha ta rif berilgan:

Noun wahy (uncountable)

o (Islam) The inspirational revelation of the Qur'an to Muhammad. (2013, lan Richard
Netton, Encyclopaedia of Islam, page 292) [10]

Wikipedia ensiklopediyasida:

“Wahyu (Arabic: 23, IPA: [wahj]; pl.: &5 wuhiyy, IPA: [wuhij:]; also spelled wabhi) is the Arabic
word for revelation. In Islamic belief, revelations are God’s word delivered by his chosen individuals — known
as messenger prophets — to mankind” tarzida berilgan [3].

Asarning ushbu bo‘limida 4 /s« (Rasululloh) va = (Nabiy) so‘zlari ham kelgan bo‘lib, Muhsin Xon
ularni mos ravishda “Messenger” va “Prophet” terminlari bilan bergan. Bu so‘zlarni “Rasul/Rasululloh” va
“Nabi/An-Nabi” atamalari bilan ham berish mumkin. “Wiktionary. The free dictionary "da bu ikkala terminga
guyidagicha izoh berilgan:

Rasul Etymology Borrowed from Arabic Js«) (rasil, “messenger”) Noun

rasul (plural rasuls or rusul)

1. (Islam) A prophet or messenger in Islam; Muhammad, as a special messenger of God.

Nabi Etymology From Arabic (= (nabiyy, “prophet”) Noun nabi (plural nabis)

1. (Islam) A prophet of Islam.

Mana shu o‘rinda “Rasul” so‘zining tarjimasini berishda biroz bahsli masala yuzaga keladi. Ibn Ahmad
“Rasul” so‘zini 2-hadisda “Messenger” deb tarjima qilgan bo‘lsa, 16-hadisda “Apostle” deb bergan.

2-hadis: Mo‘minlarning onasi Oisha roziyallohu anhodan rivoyat qilinadi: “Horis ibn Hishom
roziyallohu anhu Rasululloh sollallohu alayhi vasallamdan: “Ey Allohning Rasuli, sizga vahiy ganday keladi?”
deb so‘radi...” [5; 117].

Ibn Ahmad tarjimasi: Narrated ‘Aisha (RA): (the mother of the faithful believers) Al-Harith bin Hisham
asked Allah’s Messenger (%) “O Allah’s Messenger (:)! How is the Divine Inspiration revealed to you?”...

[1]

16-hadis: Anas roziyallohu anhudan rivoyat qilinadi: “Nabiy sollallohu alayhi vasallam: “Uch narsa
borki, ular kimda bo‘lsa, u iymon halovatini topibdi: Alloh va Uning Rasuli unga boshga hamma narsadan
sevimli bo‘lishi; ...”

Ibn Ahmad tarjimasi: Narrated Anas (RA): The Prophet (%) said, “Whoever possess the following three
gualities will have the sweetness (delight) of faith:

1) The one to whom Allah and His Apostle becomes dearer than anything else...”

“Apostle” so‘zi asosan “havoriy” ma’nosini berib, Iso alayhissalomning yonida yurgan shogirdlariga
nisbatan ishlatiladi. Izoh.uz saytida bu so‘zning ma’nosi quyidagicha berilgan:

Apostol (ot)

1. Havoriy (Isoning afsonaviy o‘n ikki shogirdidan biri).

2. Ko‘chma. Qizg‘in targ‘ibotchi, tarafdor, muxlis.
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3. Havoriylarning gilgan ishlari hagidagi diniy kitob [11].

2023-yilda nashr qilingan “O°‘zbek tilining izohli lug‘ati’da “Apostol” so‘zi berilmagan, “Havoriy”
S0‘ziga esa quyidagicha ta’rif berilgan:

HAVORIY [a. s s~ — izdosh, shogird; Iso payg‘ambar izdoshi] din. Iso payg‘ambarning izdoshlari
[6; 349].

Bundan xulosa qilishimiz mumkinki, “Rasul” terminini ingliz tiliga tarjima qilishda “Apostle” so‘zi
0‘rniga “Messenger” yoki “Ar-Rasul/Rasul” so‘zlaridan foydalanilsa magsadga muvofiq bo‘lar edi.

Navbatdagi termin 1-bo‘lim 3-bob 3-hadisda kelgan <« (Robb) so‘zi.

3. Mo‘minlarning onasi Oisha roziyallohu anhodan rivoyat gilinadi: “... So‘ng meni uchinchi marta
tutdi va qisdi. Keyin qo‘yib yuborib: “Yaratgan Robbing nomi bilan o‘qi!”...”

Bu so‘z ikkala tarjimon tomonidan ham ingliz tiliga “Lord” deb tarjima qilingan.

Ibn Ahmad tarjimasi: 3. Narrated ‘Aisha (RA): “...Thereupon he caught me for the third time and
pressed me, and then released me and said, ‘Read in the name of your Lord...”

Muhsin Xon tarjimasi: 3. Narrated ‘Aishah = 4 o=, the Mother of the faithful believers:
“...Thereupon he caught me for the third time and pressed me, and then released me and said, ‘Read in the
Name of your Lord...” [2].

Oxford Languages onlayn lug‘atida “lord” so‘zining izohi quyidagicha berilgan: “noun a man of noble
rank or high office; a nobleman” [12] ya’ni “oliy martabali yoki yuqori lavozimli odam; zodagon”. Ko‘rinib
turganidek, “Lord” so‘zi arab tilidan tarjima qilingandagi aynan Allohga ishora qiluvchi “Rob” ma’nosini
bermaydi. Shu sabab bu so‘zni “Ar-Rabb” termini bilan berish magsadga muvofig bo‘lar edi.

Wiktionary, the free dictionary lug©atida “Ar-Rabb” termini quyidagicha berilgan:

Etymology

Definite  form  of &) (rabb, “lord, master”), from the root« <« L(r b b);
compare Hebrew 21 (rdv, “master”) (source of English rabbi).

Proper noun &3 « (ar-rabb) m

1. the Lord, God

Wikipedia ochiq ensiklopediyasida ham Rabb so‘ziga duch kelamiz:

“Rabb (Arabic: <, lit. 'lord") is an Arabic word to refer to God as Lord [4].

God in Islam is referred to by many qualities and attributes. In the first Surah, Al-Fatihah of the Quran,
introduces this Title "Rabb" in the first Verse, "All Praise and Gratitude is due to God, Rabb of all the worlds
and Universe", thus stating clearly that God takes care, nourishes, fosters through every stage of existence, in
which everything between that exists”. . .

Bu yerda Qur’oni Karimdagi birinchi sura — Fotiha surasi tarkibida kelgan “Rob” $0°Zi {pallall & 4 253l
(Alhamdu lillahi robbil -‘aalamiiyn) ingliz tilida “Rabb” deb berilganini ko‘ramiz:

“All Praise and Gratitude is due to God, Rabb of all the worlds and Universe” ya’ni “Hamd olamlarning
Rabbi — Allohgakim...” [7; 1].

Demak, ingliz tilida ham “Rabb” termini mavjud bo‘lib, tarjimada bu so‘zdan foydalanish mumkin.

1-bo‘lim 4-bob 7-hadisda _45 (Kofir) atamasi kelgan bo‘lib, Ibn Ahmad asarida ushbu hadis tarjimasi
keltirilmagan. Muhsin Xon esa bu so‘zni “infidel” deb tarjima gilgan.

7. Abdulloh ibn Abbos roziyallohu anhumo xabar qiladi: ... Rasululloh sollalohu alayhi vasallamning
Abu Sufyon va Quraysh kofirlari bilan sulh tuzgan paytlari edi...”

7. Narrated Ibn ‘Abbas aeie 4l =y ... at the time when Allah’s Messenger # had truce with Abu
Sufyan and Quraish infidels...”

Bu so‘zni ingliz tilida “kafir” termini bilan ham berish mumkin. Collins Dictionary lug‘atida bu
so‘zning izohi quyidagicha:

Kafir in British English

Noun Word forms: plural -irs or -ir

1. another name for the Nuri

2. offensive a variant spelling of Kaffir

Kafir in American English

1. a former name for Nuristani

2. Islam an infidel or unbeliever

3. South African taboo Kaffir

4. taboo Also: kaffir. Also called: kafir corn [13].

Ma’no yanada tushunarliroq bo‘lishi uchun qavs ichida qo‘shimcha so‘z berish mumkin ya’ni “kafir
(infidel, unbeliever)” tarzida.

1-bo‘lim 4-bob 7-hadisda 53af’ (Namoz) atamasi kelgan.
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7. Abdulloh ibn Abbos roziyallohu anhumo xabar qiladi: ““...Bizni hamozga, rostgo‘ylikka, iffatga va
silai rahmga buyuradi...”

Muhsin Xon tarjimada “pray” so‘zini ishlatgan.

7. Narrated Ibn ‘Abbas aeie ) = ;: “... He orders us to pray, to speak the truth, to be chaste and to
keep good relations with our kith and kin...”

Biroq xuddi shu so‘zni 46-hadisda “As-Salat (prayers) (Igamat-as-Solat)”” deb bergan).

46. Narrated Talha bin ‘Ubaidullah a¢ic 4l = 5 ... Allah’s Messenger % said, “You have to perform
five Salat (prayers) (Igamat-as-Salat) in a day and night (24 hours)...”

7-hadis tarjimasida berilgan “pray” so‘zi aynan islom dinidagi namoz ma’nosini ifodalay olmagani
sababli ham bu so‘zni 46-hadisdagi kabi “As-Salat” yoki “As-Salah” kabi terminlar bilan berish to‘g‘riroq
bo‘ladi.

Vocabulary.com onlayn lug‘atida “Salah” so‘zi quyidagicha izohlangan:

Definitions of salah noun the second pillar of Islam is prayer; a prescribed liturgy performed five times
a day (preferably in a mosque) and oriented toward Mecca

synonyms:salaah, salaat, salat [14]. Bu ma’lumotlardan ko‘rinadiki, ingliz tilida “salat”, “salah” kabi
terminlar mavjud bo‘lib, tarjima jarayonida ulardan foydalanish mumkin.

Munozara. Tadgiqot davomida bir gator muammolarga duch keldik. Jumladan, lugatlar bilan
ishlashda. Sababi biz izlayotgan termin bir lug‘atda mavjud bo‘lsa, boshqasida keltirilmagan yoki ma’nolari
to‘lig berilmagan. Bunday holatda bir emas bir nechta izohli lug‘atlardan foydalanish zarurati paydo bo‘ldi.
Yugoridagi bo‘limda diniy terminlar tahlili keltirildi, kerakli o‘rinlarda muallif tomonidan taklif gilinayotgan
tarjima berildi. Bundan ko‘zlangan magsad tarjimada yanada aniglik va tushunarlilikda erishishdir. Biz
yugorida bor yo‘g‘i bir nechta hadislar tarkibida kelgan o‘nga yaqin terminlar (vahiy, Rasul, nabiy, Rob, kofir,
namoz, ummat, mo‘min, ato kabilar)ni tahlil qildik. Biroq asarda turli tomondan o‘rganilishi va tahlil gilinishi
zarur bo‘lgan atamalar talaygina.

Xulosa o‘rnida aytishimiz mumkinki, Imom al-Buxoriyning “Sahihul Buxoriy” asari diniy terminlarga
boy nihoyatda nodir manba hisoblanadi. Biz navbatdagi ilmiy ishlarimizda bu mavzuga yanada kengroq
to‘xtalishni oldimizga magsad qilib qo‘ydik. Bu terminlarni o‘rganish mutaxassislar uchun ham, boshqa soha
vakillari uchun ham asar mazmunini yanada yaxshiroq anglashga yordam beradi.
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UO‘K 81

INGLIZ VA O‘ZBEK TILLARIDA ZIYORATGOH NOMLARINING LEKSIKOGRAFIK
TAHLILI VA LUG‘ATLARDAGI AKS ETISHI

Vaxidova Fatima Saidovna,

Buxoro davlat universiteti katta o 'qituvchisi, f.£.f.d.
Sadullayeva Umida Shuxrat qizi,

Buxoro davlat universiteti 2-bosgich magistranti

Annotatsiya. Ushbu magqola ingliz va o zbek tillaridagi ziyoratgoh nomlarini leksikografik jihatdan
tahlil qilib, ularning etimologik ildizlari, semantik qatlamlari va lug ‘atlardagi ta’riflarini qiyosiy ravishda
o ‘rganadi. Jerusalem kabi ingliz tilidagi nomlar global va ko ‘p diniy mazmunda, Bahouddin Nagshband kabi
o ‘zbek tilidagi nomlar esa mahalliy islomiy va sufiy an’analarga asoslanganligi ko ‘rsatiladi. Bundan tashqari,
magqolada ziyoratgoh nomlarining til va madaniyatning o ‘zaro bog ‘ligligini ochib beriladi va ularning tarixiy,
diniy va ijtimoiy ahamiyatlari misollar yordamida sanab o ‘tiladi.

Kalit so‘zlar: leksikografik tahlil, toponimika, onomastika, etimologiya, semantika, Jerusalem,
Bahouddin Nagshband, diniy mugaddaslik, majoziy ma’no, islomiy tasavvuf.

LEXICOGRAPHIC ANALYSIS OF SHRINE NAMES IN ENGLISH AND UZBEK AND
THEIR REPRESENTATION IN DICTIONARIES

Abstract. This article conducts a lexicographic analysis of shrine names in English and Uzbek,
examining their etymological roots, semantic layers, and dictionary definitions in a comparative manner. It
highlights that names in English, such as Jerusalem, carry global and multi-religious connotations, while
names in Uzbek, such as Bahouddin Nagshband, are rooted in local Islamic and Sufi traditions. Additionally,
the article explores the interplay between language and culture in shrine names, detailing their historical,
religious, and social significance through examples.

Keywords: lexicographic analysis, toponymy, onomastics, etymology, semantics, Jerusalem, Bahouddin
Nagshband, religious sanctity, metaphorical meaning, Islamic Sufism.

JJEKCUKOTPA®UYECKU AHAJIN3 HA3BAHUM CBSITHIHb HA AHTJIMMMCKOM U
V3BEKCKOM SI3bIKAX 1 UX OTPAKEHUE B CJIOBAPSX

Annomauus. /lannas cmamvsi NOC6AUEHA AEKCUKOSPADUHUECKOMY AHATUZY HA36AHUL CEAMbIHL HA
AHeTUNCKOM U Y30EKCKOM SA3bIKAX, 8 KOMOPOU CPAGHUMENTbHO UVUAIOMCS UX IMUMON0SUYECKUe KOPHU,
ceManmuyeckue ciou u onpeoenenus 8 ciosapsax. Iloouepkusaemcsy, umo HA36aHUSL HA AHSTUNICKOM SI3bIKE,
maxue kax Hepycanum, umerom 2100aibHblil U MHO2OKOHGDECCUOHATbHBIL KOHMEKCM, M020d KAK HA38AHUSL HA
y30eKcKkom sA3bIKe, maxue Kak baxayooun Haxwbano, ocHo6aHbl HA MECMHbIX UCIAMCKUX U CYQDUUCKUX
mpaouyusx. Kpome moeo, 6 cmamve packpvisaemcs 63auUMOCes3b sA3bIKA U KYAbIYpPbl 8 HA36AHUSX CESIMbIHD,
a makdce UxX UCMopudecKoe, peiucuo3Hoe U COYUAIbHOE 3HAYEHUE C NPUBEOEHUEM NPUMEPOS.

Knwuesvie cnosa: nexcuxocpaguueckuil aHanu3, MONOHUMUKA, OHOMACMUKA, DMMUMONLO2US,
cemanmuxa, Hepycanum, baxayooun Haxwibano, penucuosnas ceéamocms, Mmemagopuyeckoe 3HA4eHue,
ucramcKuti cygusm.

Ziyoratgoh nomlari tilshunoslikning toponimika va onomastika sohasida muhim o‘rin egallaydi.
Toponimika joy nomlarini o‘rganuvchi fan sifatida geografik obyektlarning nomlanishi, ularning tarixiy va
madaniy ildizlarini tahlil giladi, onomastika esa umumiy nomlar, xususan, shaxs, joy va boshga obyekt
nomlarining kelib chiqishi va rivojlanishini o‘rganadi [1]. Bu nomlar nafaqat geografik obyektlarni
belgilabgina golmay, balki xalglarning tarixiy, madaniy va diniy merosini ham aks ettiradi. Masalan,
toponimika orqali joy nomlari orqali migratsiyalar, diniy o‘zgarishlar va madaniy ta’sirlarni o‘rganish
mumkin: gadimgi xalglarning ko*chishi, diniy an'analar almashinishi yoki boshqa tillardan so‘z o‘zlashtirilishi
kabi jarayonlar toponimlarda iz qoldiradi. Masalan, O‘zbekistondagi ko‘plab toponimlar turkiy, forsiy yoki
arabiy ildizlarga ega bo‘lib, bu Markaziy Osiyodagi tarixiy va madaniy ta’sirlarni ko‘rsatadi [2].

Leksikografik tahlil tilshunoslikning muhim uslubi bo‘lib, nomlarning, xususan, toponimlar va
ziyoratgoh nomlarining lug‘atlardagi ta’rifini, ya’ni ularning rasmiy ma’nolarini, qo‘llanilish kontekstlarini va
sinonimik gatorlarini aniglaydi. Shuningdek, bu tahlil nomlarning etimologiyasini, ya’ni ularning til ildizlari,
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kelib chiqishi va shakllanish jarayonlarini, hamda semantik o‘zgarishlarini, ya’ni vaqt o‘tishi bilan
ma’nolarining kengayishi, torayishi yoki butunlay o‘zgarishini o‘rganadi. Leksikografik tahlil nafaqat
nomlarning lug‘aviy ma’nosini, balki ularning madaniy, tarixiy va ijtimoiy kontekstlarini ochib beradi, chunki
lug‘atlar tilning vaqt ichidagi rivojlanishini aks ettiruvchi muhim manba hisoblanadi. Bu jarayon toponimika
va onomastika sohalarida aynigsa muhimdir, chunki joy nomlari xalglarning dunyoqarashi, diniy e’tiqodlari
va tarixiy tajribalarini saglab goladi.

Leksikografik tahlilning ahamiyati uning turli tillardagi nomlarni solishtirish imkonini berishida
namoyon bo‘ladi, chunki bu uslub orqali joy nomlarining til ildizlari, madaniy kontekstlari va semantik
xususiyatlari qiyoslanadi, bu esa til va madaniyat o‘rtasidagi o‘zaro bog‘liglikni ochib beradi [3].
Leksikografik tahlil nafagat nomlarning lug‘atlardagi ta’riflarini, balki ularning etimologiyasini, ya’ni qaysi
tildan kelib chigqanini va qanday shakllanganini, shuningdek, semantik o‘zgarishlarini, ya’ni ma’nolarining
vaqt o‘tishi bilan ganday rivojlanganini tahlil qiladi. Bu jarayon toponimika va onomastika sohalarida muhim
bo‘lib, turli tillardagi ziyoratgoh nomlarining diniy, tarixiy va ijtimoiy ahamiyatini solishtirish orqali
xalglarning madaniy identitetini va til rivojlanishini yoritadi [4]. Masalan, ingliz va o‘zbek tillaridagi
ziyoratgoh nomlari o‘zlarining etimologik ildizlari va semantik qatlamlari orqali har bir tilning madaniy va
diniy xususiyatlarini aks ettiradi, bu esa leksikografik tahlilning giyosiy imkoniyatlarini ko‘rsatadi [5].

Ingliz tilidagi Canterbury toponimi lotincha “Cantuaria” so‘zidan kelib chigqan bo‘lib, bu “Kent shahri”
yoki “Kent aholisining shahri” ma’nosini anglatadi. “Cantuaria” qadimgi lotin tilida “Canti” (Kent mintaqasi
aholisining nomidan) va “-aria” (joy yoki shahar ma’nosini bildiruvchi qo‘shimcha) so‘zlarining birikmasidan
shakllangan. Bu toponim Angliyaning Kent grafligidagi shaharni bildiradi va ziyoratgoh sifatida aynigsa
Tomas Bekketning 1170-yilda Canterbury soborida o‘ldirilishi bilan mashhur bo‘ldi [6]. Tomas Bekket,
Canterbury arxiyepiskopi sifatida, Angliya cherkovi va girol hokimiyati o‘rtasidagi ziddiyatda shahid sifatida
tanildi, bu esa shaharni xristian ziyoratchilari uchun muhim ziyoratgohga aylantirdi. Ingliz lug‘atlari, masalan,
Oxford Learner’s Dictionary, Canterburyni “site of the murder of Thomas Becket, a major pilgrimage center”
deb ta’riflaydi, bu uning diniy va tarixiy ahamiyatini ta’kidlaydi. Semantik jihatdan, Canterbury nafaqat
geografik nom, balki xristianlikdagi shahidlik va ziyorat an’anasining ramzi sifatida ishlatiladi, masalan,
Geoffrey Chaucerning Canterbury Tales asarida ziyoratchilarning Canterburyga sayohati tasvirlanadi.

O‘zbek tilida Hazrati Imam toponimi arabcha “Hazrat” (muqaddas, hurmatli shaxs) va “Imam” (diniy
yetakchi yoki ibodat rahbari) so‘zlaridan tashkil topgan bo‘lib, Toshkentdagi masjid va magbara
kompleksining diniy ahamiyatini aks ettiradi [7]. Bu nom, xususan, Imom al-Buxoriy kabi islom olimlari yoki
mugqaddas shaxslar bilan bog‘liq bo‘lib, Toshkentdagi Hazrati Imam majmuasi O‘zbekistonda islomiy
ziyoratning muhim markazlaridan biridir. O‘zbek tilining izohli lug‘atida Hazrati Imam “Toshkentdagi masjid
va magbara kompleksi, ziyorat joyi” sifatida ta’riflanadi, bu uning diniy muqaddaslik va tarixiy ahamiyatini
ko‘rsatadi [8]. Etimologik jihatdan, “Hazrat” so‘zi arab tilidan olingan bo‘lib, islom madaniyatida hurmatli
shaxslarga nisbatan ishlatiladi, “Imam” esa diniy rahbar yoki ilmiy shaxsni bildiradi. Bu toponim o‘zbek tilida
fors va arab tillarining ta’sirini ko‘rsatadi, chunki O‘zbekistondagi ko‘plab ziyoratgoh nomlari islomiy va sufiy
an’analarga asoslanadi. Semantik jihatdan, Hazrati Imam diniy hurmat, ilmiy meros va mahalliy ziyorat
an’analarini ifodalaydi, bu esa uning madaniy va diniy kontekstidagi markaziy o‘rnini ta’kidlaydi.

Ikkala nomning lug‘atlardagi ta’riflari ularning diniy va madaniy kontekstini ochib beradi. Ingliz tilida
Canterbury “pilgrimage site” sifatida ta’riflanadi, bu uning xristian ziyoratgohi sifatidagi rolini ko‘rsatadi,
lekin nom ba’zan figurativ ma’noda, masalan, adabiy yoki tarixiy kontekstda (Chaucerning asari kabi)
ishlatiladi. O‘zbek tilida Hazrati Imam “ziyoratgoh” sifatida ta’riflanadi va asosan, diniy mugaddaslikka urg‘u
beriladi, chunki nom islomiy an’analar va mahalliy sufiy meros bilan chambarchas bog‘lig. Ingliz tilidagi
ziyoratgoh nomlari ko‘proq figurativ ma’nolarga ega bo‘lib, masalan, Mecca “turizm markazi” sifatida
ishlatilishi mumkin, o‘zbek tilida esa nomlar odatda diniy va ramziy ma’nolarga e’tibor qaratadi. Bu farglar
tilning madaniy va ijtimoiy kontekstlaridagi farqlarni ko‘rsatadi: ingliz tilida global va ko‘p diniy kontekst
ustunlik qgilsa, o‘zbek tilida mahalliy islomiy va sufiy an’analar markaziy o‘rin tutadi.

Ingliz tilida ziyoratgoh nomlari ko‘pincha xristianlik va islomiy kontekstda ishlatiladi. Masalan, Mecca
islomiy Hajj markazi bo‘lib, musulmonlar uchun eng muqaddas shahar sifatida tanilgan bo‘lib, har yili
millionlab ziyoratchilarni jalb giladi va islom dinidagi besh ruknning biri hisoblanadi. Jerusalem esa
yahudiylar, xristianlar va musulmonlar uchun umumiy mugqaddas joy sifatida tanilgan bo‘lib, yahudiylikda
Mugaddas Ma’bad, xristianlikda Iso Masihning hayoti va musulmonlikda Al-Aqso masjidi bilan bog‘liq [9].

O‘zbek tilida esa ziyoratgoh nomlari asosan islomiy va sufiy an’analar bilan bog‘liqdir. Masalan,
Buxoro “7000 pirlar shahri” deb ataladi, chunki unda ko‘plab sufiy shayxlaring magbaralari joylashgan
bo‘lib, u nafaqat diniy, balki madaniy va tarixiy markaz sifatida ham muhimdir [10]. Shahi Zinda -
Samarkanddagi 11-15-asrlar nekropoli bo‘lib, “Tirik shoh” ma’nosini anglatadi va Qusam ibn Abbos
magbaraasi bilan bog‘liq bo‘lib, sufiy an’analarda muqgaddaslik ramzi sifatida e’tirof etiladi [11]. Bu farqlar til
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va madaniyat o‘rtasidagi chuqur bog‘lanishni ko‘rsatadi: ingliz tilidagi nomlar ko‘proq global va ko‘p diniy
kontekstda ishlatilsa, o‘zbek tilidagilar mahalliy islomiy va sufiy merosga asoslanadi, ya'ni ular Markaziy
Osiyoning diniy va madaniy o‘ziga xosligini aks ettiradi.

Ingliz lug‘atlarida, masalan, ziyoratgohlar “pilgrimage site” yoki “shrine” sifatida ta’riflanadi, bu esa
ularning diniy va ramziy ma’nolarini ochib beradi; masalan, Oxford lug‘atida Mecca “musulmonlarning
mugqgaddas shahri” deb ta’riflanadi, lekin ayni paytda “juda ko‘p odamlarni jalb qiluvchi joy” sifatida majoziy
ma’noda ham ishlatiladi. Etimologiya toponimika va onomastika sohasida muhim vosita bo‘lib, joy
nomlarining til ildizlarini va kelib chigishini aniglaydi. Bu jarayon nomlarning gaysi tildan olinganini, ganday
so°z birikmalari yoki morfologik jarayonlar orqali shakllanganini va vaqt o‘tishi bilan qanday semantik yoki
fonetik o‘zgarishlarga duch kelganini ko‘rsatadi. Toponimika geografik nomlarni o‘rganish bilan shug‘ullansa,
onomastika umumiy nomlar, shu jumladan shaxs va joy nomlarining kelib chigishini tahlil giladi. Bu jarayon
joy nomlarining tarixiy, madaniy va diniy kontekstini ochib beradi, chunki nomlar ko‘pincha xalqlarning
migratsiyasi, diniy e’tiqodlari yoki ijtimoiy tuzilmalari haqida muhim ma’lumotlar beradi. Masalan,
toponimlar orqali qadimgi xalglarning ko‘chish yo‘llari, diniy an’analar yoki boshqa madaniyatlarning ta’siri
aniglanadi, bu esa tarixiy va etnografik tadqiqotlar uchun asos bo‘lib xizmat qiladi.

Masalan, Jerusalem ibroniy tilidagi “Yerushalayim” so‘zidan kelib chigqan bo‘lib, bu nom “yeru”
(shahar yoki joy) va “shalayim” (tinchlik, ba’zi talginlarda “muqaddaslik” yoki “xotirjamlik’) so‘zlarining
birikmasidan tashkil topgan [12]. Bu “tinchlik shahri” yoki “muqgaddas shahar” ma’nosini anglatadi, bu esa
shaharning diniy va ramziy ahamiyatini ta’kidlaydi. “Yerushalayim”ning etimologik ildizi ibroniy tilining
gadimgi Semit tillari bilan bog‘ligligini ko‘rsatadi, chunki “shalom” (tinchlik) so‘zi ibroniy va boshga Semit
tillarida, masalan, arab tilidagi “salaam” so‘zi bilan umumiy ildizga ega bo‘lib, bu so‘zlar “sh-I-m” ildizidan
kelib chigadi, tinchlik va xavfsizlik tushunchalarini ifodalaydi.

“Yerushalayim”ning “tinchlik shahri” ma’nosi uning diniy va ramziy ahamiyatini ta’kidlaydi.
Yahudiylikda bu shahar Muqaddas Ma’badning joylashgan joyi sifatida markaziy o‘rin tutadi, chunki u
yahudiylar uchun ibodat va ziyoratning eng muhim markazi hisoblanadi. Xristianlikda Jerusalem Iso
Masihning hayoti, xususan, uning o‘limi va tirilishi bilan bog‘liq mugaddas joy sifatida e’tirof etiladi, masalan,
Mugaddas Qabr cherkovi ziyoratgohi. Musulmonlikda esa shahar Al-Agso masjidi va Muhammad (s.a.v.)ning
Miraj (osmonga ko‘tarilish) vogeasi bilan muhimdir, bu esa uni islomiy ziyoratgoh sifatida belgilaydi. Ingliz
tilidagi Jerusalem shakli ibroniy asl nusxadan lotin va yunon tillari orqali o‘tgan bo‘lib, “Hierosolyma”
(yunoncha, “muqaddas Solima” ma’nosida) va “lerusalem” (lotincha) shakllaridan kelib chiqqan. Bu
o‘zgarishlar tilning fonetik moslashuvi (masalan, ibroniy “Y”ning lotincha “I”ga aylanishi) va morfologik
soddalashuvini ko‘rsatadi, chunki yunon va lotin tillarida ibroniy tilning murakkab tovushlari
soddalashtirilgan.

Ingliz lug‘atlari Jerusalemni “yahudiylar, xristianlar va musulmonlar uchun mugaddas shahar” sifatida
ta’riflaydi, bu uning uchta Abrahamiy din uchun universal ahamiyatini ko‘rsatadi. Masalan, Merriam-Webster
lug‘atida: “a city in Israel that is holy to Jews, Christians, and Muslims” deb keltirilgan, bu ta’rif shaharning
diniy va tarixiy o‘rnini aniq ifodalaydi. Oxford Learner’s Dictionary’da esa uning diniy va tarixiy ahamiyati
ta’kidlanib, “the holy city” sifatida tasvirlanadi, bu nomning semantik qatlamlarini (tinchlik, mugaddaslik) va
uning global ramziy ma’nosini ochib beradi. Bu ta’riflar Jerusalemning etimologik ildizini (“Yerushalayim”
—tinchlik shahri) va uning semantik gatlamlarini (tinchlik, mugaddaslik, ramziy markaz) aks ettiradi, shu bilan
birga uning tilshunoslikdagi o‘rnini aniqlaydi.

O‘zbek tilidan Bahouddin Nagshband ziyoratgohini misol tarigasida olish mumkin. Bahouddin
Nagshband ziyoratgohi O‘zbekistonning Buxoro viloyatida, Qasri Orifon gishlog‘ida joylashgan bo‘lib, islom
olamidagi muhim ziyoratgohlardan biridir. Ushbu ziyoratgohning nomi Nagshbandiya tarigatining asoschisi
Bahouddin Nagshband (1318-1389) bilan bog‘liq bo‘lib, uning etimologik ildizlari va diniy ahamiyati
tilshunoslik, toponimika va onomastika nuqtai nazaridan chuqur tahlil gilishga arziydi. Bahouddin
Nagshband toponimi aslida shaxs nomidan kelib chiqgan bo‘lib, “Bahouddin” va “Nagshband” so‘zlarining
birikmasidan tashkil topgan. “Bahouddin” arabcha “Baha’uddin” so‘zidan olingan bo‘lib, “dinning nuri” yoki
“dinning yorqinligi” ma’nosini anglatadi. Bu so‘z “baha’” (nur, yorqinlik) va “uddin” (din) so‘zlaridan tashkil
topgan bo‘lib, arab tilining qadimgi semantik ildizlariga asoslanadi [13]. “Naqshband” esa fors tilidagi “naqsh”
(o‘yma, nagsh solish) va “band” (bog‘lovchi, ijjodkor) so‘zlaridan kelib chiqqan bo‘lib, “naqsh soluvchi” yoki
“o‘ymakor” ma’nosini bildiradi. Bu nom Bahouddin Nagshbandning otasi Muhammad Buxoriyning
to‘quvchilik va o‘yma nagsh solish bilan shug‘ullangan kasbiga ishora qiladi, shuningdek, uning tasavvufdagi
“qalbga ilohiy nagsh solish” ramziy ma’nosini ham ifodalaydi [14].

Ziyoratgohning joylashgan joyi — Qasri Orifon toponimi ham etimologik jihatdan muhimdir. “Qasr”
arabcha “saroy” yoki “gal’a” ma’nosini anglatadi, “Orifon” esa “orif” (bilimdon, donishmand) so‘zining
ko‘plik shakli bo‘lib, “donishmandlar saroyi” ma’nosini beradi. Bu nom dastlab “Qasri Hinduvon” (Hind
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xalqlari qishlog‘i) deb atalgan bo‘lib, Bahouddin Nagshbandning sharafiga “Qasri Orifon”ga aylantirilgan, bu
uning ma’naviy donishmandlik va tasavvufdagi o‘rnini ta’kidlaydi [15]. “Nagshband” so‘zi fors tilining
“naqgsh” ildizi orqali boshqa turkiy va forsiy tillarda ham umumiy semantik ildizga ega bo‘lib, masalan, o‘zbek
tilidagi “naqsh” (bezak, o‘yma) so‘zi bilan bog‘ligdir. Bu etimologik ildizlar nomning islomiy tasavvuf va
mabhalliy madaniyat bilan aloqasini ko‘rsatadi.

“Bahouddin Nagshband” nomining “dinning nuri” va “naqsh soluvchi” ma’nolari uning diniy va ramziy
ahamiyatini ta’kidlaydi. Nagshbandiya tariqati asoschisi sifatida Bahouddin Nagshband islom tasavvufida
muhim shaxs bo‘lib, uning ta’limoti “Dil ba yor-u, dast ba kor” (“Ko‘ngil Xudoda bo‘lsin, qo‘l mehnatda”)
shiori orqali dunyoviy hayot bilan ma’naviy intilishlarni uyg‘unlashtirishni targ‘ib qiladi. Bu ta’limot
islomning sunniy oqimida, xususan, xojagon tariqatidan kelib chiqqan bo‘lib, keyinchalik Nagshbandiya
tariqati sifatida shakllangan. Ziyoratgoh O‘rta Osiyodagi islomiy ma’rifat va sufiy an’analarning markazi
sifatida xizmat giladi, bu esa uning musulmonlar, xususan, Nagshbandiya izdoshlari uchun mugaddas joy
sifatidagi o‘rnini mustahkamlaydi [16].

Nagshbandiya tariqati Movarounnahr (O‘rta Osiyo), Afg‘oniston, Hindiston, Turkiya va boshqa islom
mamlakatlarida keng yoyilgan bo‘lib, Bahouddin Nagshbandning ma’naviy ta’siri global miqyosda seziladi.
Uning ziyoratgohi Buxoro viloyatidagi Qasri Orifonda joylashgan bo‘lib, nafaqat diniy ziyorat markazi, balki
madaniy va ilmiy tadgiqotlar uchun ham muhim obidadir. Ziyoratgoh majmuasi daxmalar (Daxmai Shohon va
Bahouddin daxmasi), masjidlar, xonaqoh, madrasa, hovuz va minora kabi me’moriy elementlardan iborat
bo‘lib, 16-asr me’morchiligining yutuglarini aks ettiradi. Bu majmua Abdulazizxon (1540-1549) tomonidan
tartibga solinib, 1544 —1545-yillarda xonagoh qurilishi bilan kengaytirilgan.

O‘zbek tilining izohli lug‘atida “Bahouddin Nagshband” “nagshbandiya tariqatining asoschisi,
Buxorodagi muqgaddas ziyoratgoh egasi” sifatida ta’riflanadi, bu uning diniy va madaniy ahamiyatini
ko‘rsatadi. Xalq orasida u “Shohi Nagshband” (Nagshlar Shohi) yoki “Balogardon” (balo-gazoni daf giluvchi)
sifatida ham tanilgan, bu uning ma’naviy himoyachi sifatidagi ramziy o‘rnini aks ettiradi [17]. Ingliz tilidagi
manbalarda, masalan, ‘“The Bahouddin Nagshband architectural complex” maqolasida, ziyoratgoh
“Nagshbandiya tariqatining markazi” sifatida tasvirlanadi, bu uning islom olamidagi global ahamiyatini
ta’kidlaydi.

Jerusalem bilan solishtirganda, Bahouddin Nagshband ziyoratgohining nomi shaxsiy nomga asoslangan
bo‘lsa-da, uning semantik va diniy ahamiyati xuddi Jerusalem kabi umumiy xarakterga ega. Jerusalem
“tinchlik shahri” sifatida uchta Abrahamiy din (yahudiylik, xristianlik, islom) uchun muqaddas bo‘lsa,
Bahouddin Nagshband ziyoratgohi islom olamida, xususan, Nagshbandiya tarigati izdoshlari uchun muhimdir.
Jerusalemning ibroniy “Yerushalayim” so‘zi “sh-I-m” ildizidan kelib chigib, tinchlik va muqaddaslikni
ifodalasa, Bahouddin Nagshbandning “nagshband” so‘zi fors tilidagi “naqsh” ildizi orqali ma’naviy bezak va
qalb pokligini ramziy ma’noda aks ettiradi.

Ikkala nomning lug‘atlardagi ta’riflari ularning diniy kontekstini ochib beradi: Jerusalem ingliz
lug‘atlarida “yahudiylar, xristianlar va musulmonlar uchun mugaddas shahar” sifatida tasvirlansa, Bahouddin
Nagshband o‘zbek va ingliz manbalarida “tasavvuf rahbari va ziyoratgoh egasi” sifatida ta’riflanadi.
Jerusalemda majoziy ma’nolar (masalan, “muqaddas ideal” sifatida) ko‘proq bo‘lsa, Bahouddin Nagshband
nomi o‘zbek tilida asosan diniy muqaddaslik va tasavvufiy merosga urg‘u beradi. Bu farqlar ikki tilning
madaniy va diniy kontekstlaridagi o‘ziga xoslikni ko‘rsatadi: ingliz tilida global va ko‘p diniy kontekst ustunlik
qilsa, o‘zbek tilida mahalliy islomiy an’analar markaziy o‘rin tutadi.

Jerusalem va Bahouddin Nagshband ziyoratgohlari nomlari turli tillardagi lug‘atlarda o‘ziga xos
ta’riflar bilan aks etadi. Ushbu ta’riflar nafagat nomlarning diniy va madaniy ahamiyatini ochib beradi, balki
ularning tilshunoslikdagi o‘rnini, ya’ni etimologik ildizlari va semantik qatlamlarini ham ko‘rsatadi. Ingliz
tilidagi lug‘atlar Jerusalemni ko‘pincha “yahudiylar, xristianlar va musulmonlar uchun muqaddas shahar” deb
ta’riflaydi. Bu ta’rif uning uchta Abrahamiy din — yahudiylik, xristianlik va islom uchun universal diniy
ahamiyatini ta’kidlaydi. Masalan, Merriam-Webster lug‘ati Jerusalemni “Isroildagi shahar bo‘lib, yahudiylar,
xristianlar va musulmonlar uchun muqaddas” deb tasvirlaydi. Bu ta’rif shaharning global diniy markaz
sifatidagi o‘rnini aniq aks ettiradi, chunki u yahudiylikda Muqaddas Ma’badning joylashgan joyi, xristianlikda
Iso Masihning hayoti bilan bog‘liq va islomda Al-Aqgso masjidi va Miraj vogeasi bilan muhimdir [18].

Oxford Learner’s Dictionary esa Jerusalemni “muqaddas shahar” deb ataydi, bu uning semantik
gatlamlarini — tinchlik va muqgaddaslikni ochib beradi. Nomning ibroniy ildizi “Yerushalayim” (tinchlik
shahri)dan kelib chigadi, bu esa “‘shalom” (tinchlik) so‘zi orqali Semit tillarining umumiy ildiziga ishora giladi.
Ingliz tilida Jerusalem nafaqat diniy kontekstda, balki adabiy va figurativ ma’nolarda ham ishlatiladi. Masalan,
“yangi Jerusalem” iborasi adabiyotda ideal tinchlik yoki ruhiy magsadni ifodalaydi, bu William Blake’ning
“Jerusalem” she’rida yaqqol ko‘rinadi [19]. Lug‘atlar shuningdek, sinonimlar (“holy city”, “sacred place”) va
misollar orqali nomning kengroq qo‘llanilishini ko‘rsatadi, bu uning sekulyar va ramziy ma’nolarini boyitadi.
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O‘zbek tilining izohli lug‘atida Bahouddin Nagshband “Nagshbandiya tarigatining asoschisi,
Buxorodagi muqaddas ziyoratgoh egasi” sifatida ta’riflanadi. Bu ta’rif uning islom tasavvufidagi markaziy
o‘rnini va Buxoro viloyatidagi Qasri Orifonda joylashgan ziyoratgohning diniy ahamiyatini ko‘rsatadi.
Nomning etimologik ildizi arabcha “Baha’uddin” (dinning nuri) va forscha “Nagshband” (nagsh soluvchi)
so‘zlaridan kelib chigadi, bu esa Bahouddin Nagshbandning ma’naviy rahbar sifatidagi rolini va tasavvufdagi
“qalbga ilohiy naqsh solish” ramzini ifodalaydi.

Ingliz tilidagi manbalarda, masalan, UNESCO va O°‘zbekiston sayyohlik saytlarida, ziyoratgoh
“Nagshbandiya tariqatining markazi” yoki “O‘zbekistondagi muhim islomiy ziyoratgoh” sifatida tasvirlanadi.
Bu ta’riflar ziyoratgohning global islom olamidagi ahamiyatini, aynigsa Nagshbandiya tarigati izdoshlari
uchun muhimligini ta’kidlaydi. O‘zbek xalq og‘zaki ijodida nom “Shohi Nagshband” (Nagshlar Shohi) yoki
“Balogardon” (balo-qazoni daf giluvchi) sifatida ishlatiladi, bu uning ma’naviy himoyachi sifatidagi ramziy
o‘rnini aks ettiradi. O‘zbek tilida nomning figurativ qo‘llanilishi deyarli uchramaydi, chunki u asosan islomiy
va sufiy an’analarga qat’iy bog‘langan.

Jerusalem va Bahouddin Nagshband nomlarininng lug‘atlardagi ta’riflari ularning diniy va madaniy
kontekstlarini ochib beradi, lekin ularning qo‘llanilishi va semantik qatlamlari sezilarli darajada farq qgiladi.
Ingliz lug‘atlari Jerusalemni kengroq diniy va figurativ kontekstda ta’riflaydi. Uning ta’riflari sinonimlar
(“holy c1ty” “sacred place”) va adabiy misollar bilan boyitilgan bo‘lib, nomning nafaqat diniy, balki sekulyar
va ramziy ma’nolarda ishlatilishini ko‘rsatadi. Masalan, Jerusalem ingliz adabiyotida tinchlik yoki ma’naviy
ideal sifatida talqin gilinadi, bu uning global va ko‘p diniy kontekstini aks ettiradi.

Bundan fargli o‘laroq, Bahouddin Nagshband o°zbek va ingliz manbalarida asosan islomiy tasavvufga
xos diniy muqgaddaslikka urg‘u bilan ta’riflanadi. O‘zbek tilining izohli lug‘atida nom geografik va diniy
kontekstda tasvirlanadi, lekin figurativ ma’nolar deyarli yo‘q, chunki u mahalliy islomiy an’analarga qat’iy
bog‘langan. Ingliz tilidagi manbalar ziyoratgohni “Nagshbandiya tariqatining markazi” sifatida ta’riflasa-da,
bu ta’riflar asosan diniy kontekstga e’tibor qaratadi va sekulyar yoki adabiy qo‘llanilishga kam e’tibor beriladi.

Bu farqlar ikki tilning madaniy va ijtimoiy xususiyatlarini ko‘rsatadi. Ingliz tilida Jerusalemning
ta’riflari global, ko‘p diniy va adabiy kontekstga moslashtirilgan bo‘lib, nomning figurativ ma’nolari (masalan,
“ideal joy” sifatida) keng tarqalgan. O‘zbek tilida esa Bahouddin Nagshbandning ta’riflari mahalliy islomiy
va sufiy an’analarga asoslangan bo‘lib, diniy muqaddaslik va ma’naviy rahbarlikka urg‘u beriladi. Bu nomning
xalq orasidagi “Balogardon” kabi atamalari uning ma’naviy himoyachi sifatidagi rolini ta’kidlasa-da, bu
ma’nolar ham diniy kontekstda qoladi.

Xulosa qilib aytganda, ziyoratgoh nomlari til va madaniyatning o‘zaro bog‘ligligini ko‘rsatadi. Ingliz
tilida ular global, o‘zbek tilida mahalliy islomiy kontekstda rivojlangan. Ushbu tahlil nomlarning leksikografik
mobhiyatini ochib berdi.
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UO‘K 81
INGLIZ VA O’ZBEK MAQOLLARINING LINGUA- MADANIY TAHLILI

Umarova Feruza Muhiddin gizi,
Qarshi Xalgaro Innovatsion Universiteti magistranti
feruzaumarova790@gmail.com

Annotatsiya. Ushbu maqgolada ingliz va o ‘zbek magollarining lingvomadaniy tahlili orgali ularning
madaniy, semantik va pragmatik xususiyatlari o ‘rganiladi. Tadqiqot davomida maqollar xalq tafakkuri,
qadriyatlari va ijtimoiy me’yorlarini til orqali qanday ifoda etishini aniqlash magsad qilingan.
Lingvomadaniyatshunoslik, kognitiv tilshunoslik va etnolingvistika nazariyalariga tayangan holda
magqollarning xalg og ‘zaki ijodida madaniy kod sifatida qay darajada samarali ishlatilishi ochib beriladi.
Ingliz va o ‘zbek magqollaridagi konseptual metaforalar, asosiy mavzular va kommunikativ funksiyalar giyosiy
tahlil qilinadi. Tadgiqot natijalari til o‘rganish, tarjima jarayonlari va madaniyatlararo mulogotda
magollardan samarali foydalanish imkonini beradi.

Kalit so‘zlar: lingvomadaniyatshunoslik, maqol, kognitiv tilshunoslik, pragmatika, konseptual
metafora, madaniy kod, semantik maydon.

LINGUA-CULTURAL ANALYSIS OF ENGLISH AND UZBEKISTAN ARTICLES

Abstract. This article examines the cultural, semantic, and pragmatic characteristics of English and
Uzbek proverbs through linguocultural analysis. The study aims to understand how proverbs reflect national
thinking, values, and social norms through language. Relying on the theories of linguoculturology, cognitive
linguistics, and ethnolinguistics, attention is focused on the effectiveness of proverbs as cultural codes in folk
oral literature. The conceptual metaphors, main themes, and communicative functions in English and Uzbek
proverbs are analyzed comparatively. The results of the research provide opportunities for effective use of
proverbs in language learning, translation, and intercultural communication.

Keywords: linguoculturology, proverb, cognitive linguistics, pragmatics, conceptual metaphor, cultural
code, semantic field.

JIMHI'BOKYJbTYPHBIN AHAJIN3 AHTJIMUCKUX U Y3BEKCKUX CTATEHN

Annomauyus. B oannou cmamve uccredyromes KyibmypHvle, CeMaHMuyeckue u npazmamuyeckue
0COOeHHOCIU  AHeIUUCKUX U Y30eKCKUX NOCN08UY NOCPEOCMEOM NUHSBOKYILMYPHO20 aHnauzda. B xooe
uccne008anus NPeonpuHama NONbLIMKA 6blA6UMb, KAKUM 00pPA30M NOCI08UYLL OMPAXCAIOM HAPOOHOe
MbluiieHue, YeHHOCMU U COYUanbHble HOpMbL Yepe3 A3biK. OCHOBbIBAACH HA MEOPUAX TUH2EOKYAbIMYPOIOSUL,
KOCHUMUBHOU ~ TUHSBUCIUKY U DMHOIUHSBUCTIUKY, 0c0DOe GHUMAaHue Yyoensdemcsa d@gekmusHomy
UCNONb30BAHUIO NOCA08UY KAK KYALbMYPHO20 K004 6 YCMHOM HapooHom meopyecmee. CpasHumenbHo
AHATUSUPYIOMCSL  KOHYENMYaabHble Memagopsl, OCHOSHbIE MeMbl U KOMMYHUKAMUBHbIE QYHKYuu 8
auenutickux u y3oexckux nociosuyax. Pe3ynomamovi uccie0o8anusi no36oasom 3@hexmusHo ucnoib308ams
NOCNO8UYbL 8 U3YHUEHUU AZbIKA, NEPEGOOE U MENHCKYIbMYPHOU KOMMYHUKAYUU.

Knrouegvie cnosa: nunz6oxkynvmyponocus, nocrosuya, KOSHUMUEHAA JUHSGUCMUKA, NpasMamuxa,
KOHYenmyanbHas memagopa, KyIbmypHulil K00, CeManmuyeckoe noe.

Kirish. Magollar har bir xalgning hayoti, tajribasi va madaniy dunyogarashining ifodasidir. Ular yillar
davomida shakllangan xalqona falsafa, axloqiy tamoyillar va ijtimoiy qadriyatlarni ixcham va ta’sirli ifoda
etadi. Tilshunoslikda maqollarni o‘rganish nafaqat ularning grammatik va leksik tuzilishini tushunish, balki
ularning ortida yotgan madaniy va kognitiv asoslarni aniglashda ham muhim hisoblanadi. So‘nggi yillarda til
va madaniyat o‘zaro bog‘liq tizim sifatida qaralmoqda. Til nafaqgat aloga vositasi, balki madaniyatni saglovchi
va uzatuvchi vosita sifatida ham katta ahamiyat kasb etadi. Shu nuqgtai nazardan garaganda, maqollar
madaniyatni til orqali anglashning eng samarali vositalaridan biridir. Ushbu maqolada ingliz va o‘zbek
magollarining lingvomadaniy xususiyatlari, ularning semantik, metaforik va pragmatik jihatlari orgali ganday
madaniy qadriyatlarni ifoda etishi qiyosiy tahlil qilinadi. Shuningdek, ingliz va 0’zbek tillarida xalq maqollari
shoirlar, adabiyotshunos olimlar, tarixchilar e’tiboridan chetda qolmagan deb ayta olamiz. Chunki ular 0’z
adabiy asarlarining ta’sirchanligini oshirishda maqollardan foydalanish barcha davr so’z ustalarining digqat
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markazida bo’lgan. Masalan, Yusuf Xos Hojib, Rabg’uziy, Qutb Xorazmiy, Alisher Navoiy, Muhammad
Solih, Majlisiy, Lutfiy va boshqalarning asarlarida ko’rishimiz mumkin.

Magollarning kommunikativ vazifasi xalqning ko’p asrlik tajribalarini saqlab qolish va kelajak avlodga
yetkazishdir. Magollar gotib golgan ikki gismlik tuzilma shaklidagi ishonchli matn hisoblanadi. Magollar
matni gisqa, eslab qolish oson, taviriyligi va izchilligi bilan tasvirlanadi. Shuningdek, u sintaktik figuralar,
gofiya hamda ritm bilan tuzilganligi uchun yanada jozibali hisoblanadi. Bu tilning olib yuruvchi xalgning
tarixi, madaniyati va lesikologiyasi shu tilning maqollari to’plamida o’z ifodasini topadi. Tanigli eston
paremiologi Krikmann magqollarning tashqi alogalarini ularning ijtimoiy- tarixiy jarayon, insonning bilish
faoliyati kabi ko’plab bilim sohalari bilan aloqasi orqali tushuntirish mumkin , deb hisoblaydi [1, 149].

Tilshunoslikda maqollarni o‘rganish nafaqat grammatik va leksik xususiyatlarni aniqlash, balki ularning
semantik, pragmatik va madaniy jihatlarini tahlil qilish orqali til va tafakkur o‘rtasidagi murakkab
munosabatlarni ochib berishga xizmat giladi. Aynigsa, so‘nggi yillarda lingvomadaniy yondashuv (Baranov
AN., 1991; W. Mieder, 2004) tilshunoslikda alohida e’tiborni qozonmoqda. Bu yondashuv tilni nafaqat
kommunikatsiya vositasi, balki madaniyatni shakllantiruvchi va ifodalovchi ijtimoiy-falsafiy fenomen sifatida
ko‘radi. Lingvomadaniy tahlil til birliklarining orqasida turgan madaniy kodlarni ochishga, milliy o‘ziga
xoslikni ifodalovchi obrazlar va tushunchalarni aniglashga imkon beradi. Ushbu tahlil vositasi orgali
magollarni nafagat leksik-grammatik birlik sifatida, balki xalq tafakkurining “semantik kalitlari” sifatida talqin
qilish mumkin (Axmedova M, Til va madaniyat uyg unligi 85-92-bet 2017). Magollar orgali xalgning tarixiy
xotirasi, ijtimoiy xatti-harakat standartlari, axlogiy qadriyatlari va diniy tasavvurlari hagida muhim
ma’lumotlarga ega bo‘lish mumkin.

Konseptual metafora nazariyasiga (Lakoff & Johnson, Metafors We live by 1980) ko‘ra, til fagat
dunyoni ifodalash vositasi emas, balki inson ongida dunyo ganday tarzda tushunilishini shakllantiruvchi
kognitiv modeldir. Magollardagi metaforalar xalgning real hayotiy tajribasidan oziglanadi va bu metaforalar
turli tillarda turlicha ko‘rinishda namoyon bo‘ladi. Masalan, ingliz tilida “Don’t count your chickens before
they hatch” maqoli o‘zbekchadagi “Tovuqni so‘ymay turib, qozonni qo‘yma” degan maqol bilan semantik va
konseptual jihatdan uyg‘unlikda bo‘lsa-da, obraz jihatdan farqlanadi. Bu esa til va madaniyat o‘rtasidagi
bog‘liglikni yanada yaqqolroq ko‘rsatadi. Tadqiqot doirasida ingliz va o‘zbek maqollarining qiyosiy
lingvomadaniy tahlili o‘tkaziladi. Unda magqollar tarkibidagi asosiy mavzular, konseptual metaforalar,
semantik maydonlar va pragmatik funksiyalar o‘rganiladi. Ushbu magqola til o‘rganish, tarjima qilish,
madaniyatlararo mulogotda maqollardan samarali foydalanish imkoniyatlarini ochib berishga xizmat giladi.

Asosiy gism. Magollar orgali milliy tafakkur va gadriyatlar aks ettirilishi mumkin. Magollar har ganday
jamiyatda xalq donishmandligini, axloqiy qarashlarini va ijtimoiy me’yorlarini ifodalaydi. Ular xalgning
tarixiy tajribasini, dunyogarashini va gadriyat tizimini lingvistik vositalar orqali uzatadi. Ingliz va o‘zbek
magollarini tahlil gilganda, ularning har ikkalasida mehnat, halollik, sabr-toqat, do‘stlik, vaqt va taqdir kabi
mavzular keng yoritilganini ko‘rish mumkin. Misol uchun:

English: “Honesty is the best policy”

Uzbek: “Halollik eng katta boylik”

Bu maqollar ikkala til va madaniyatda ham rostgo‘ylik va halollik eng muhim axloqiy fazilat sifatida
qadrlanishini ko‘rsatadi.

Bu borada (W. Mieder Proverbs 2004) aytib o‘tganidek, "Proverbs are small packages of wisdom that
reflect collective experience and norms of a community." Ya’ni, maqollar xalq tafakkurining siqilgan shakli
bo‘lib, madaniyatni ichki kodlar bilan uzatadi.

Lakoff va Johnson (1980) konseptual metafora nazariyasini ilgari surib, inson tafakkuri va til o‘rtasidagi
bog‘liglikni ko‘rsatib bergan. Ularning ta’kidlashicha, metaforalar abstrakt tushunchalarni konkret, hayotiy
obrazlar orgali anglashga xizmat giladi. Quyidagi magollar bunga yorgin misoldir:

English: “Don’t count your chickens before they hatch” — natijani oldindan ishonib rejalashtirish
noto‘g‘riligini bildiradi.

Uzbek: “Tovuqni so‘ymay turib, qozon qo‘yma” — mazmunan bir xil, ammo milliy obrazlar boshga. Bu
erda ingliz tilida “jo‘ja” (chicken) metaforasi orqali anglash jarayoni berilsa, o‘zbek tilida esa “tovuq va qozon”
obrazlari orgali xalgona va yaqin tasvir paydo bo‘ladi. Bu farq milliy tafakkurda qanday obrazlar ustuvorligini
ko‘rsatadi.

Magollar mavzular bo‘yicha tasniflanganda, ikkala til va madaniyatda quyidagi asosiy semantik
maydonlar ajralib chigadi:

Masalan;

Mehnat- “No pain, no gain” =“Mehnat gilgan — rohat topar”

Do‘stlik -“A friend in need is a friend indeed”= “Do‘st boshida bilinadi”

Sabr -“Patience is a virtue” =“Sabr gilgan — g‘azabdan qutilar”
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Vagt- “Time is money”- “Vaqt = bebaho ne’mat”

Taqdir- “What will be, will be”= “Taqdirdan o‘ting bo‘lmas”

Magollar insonlar o‘rtasidagi muloqotda ko‘pincha nasihat, ogohlantirish yoki kinoya vazifasini
bajaradi. Pragmatik jihatdan ular kommunikativ samaradorlikni oshiradi, aytilayotgan fikrga kuchli ta’sir
baxsh etadi.

English: “What goes around comes around” — insonning xatti-harakatlari unga gaytadi.

Uzbek: “Qazigan quduqqa o‘zing tushasan” — 0z yomonliging o‘z boshingga qaytadi.

Magollar fagat og‘zaki nutq doirasida emas, balki yozma adabiyotda ham muhim estetik va semantik
vazifani bajaradi. Adabiy matnlarda maqollar ko‘pincha milliy ong, ijtimoiy qadriyatlar va axlogiy me’yorlarni
ifodalash uchun ishlatiladi. Ingliz va o°zbek yozuvchilari o‘z asarlarida xalq maqollaridan maqgsadli va chuqur
madaniy ma’no yuklagan holda foydalanishgan. O‘zbek yozuvchisi Abdulla Qodiriy o‘zining mashhur romani
“O‘tkan kunlar”(118-123-betlar)da magollardan xalq ruhiyatini ifodalovchi kuchli vosita sifatida foydalangan.
U asarda maqollarni nafaqat obrazlar nutqida, balki muallifning tafakkurini berishda ham qo‘llagan. Misol
tariqasida: “Yaxshilik qil — daryoga o‘xshab, tubiga tushar.” Ushbu maqol orqali o‘zbek xalqining samimiylik
va evaz kutmaslik gadriyatlari ifodalangan bo‘lib, bu lingvomadaniy yondashuv orqali xalq axloqiy
modelining ichki kodlari ochiladi.

Shuningdek, Cho‘lponning “Kecha va kunduz” (134-140-betlar) romanida magollar ijtimoiy tangid va
psixologik tasvir vositasi sifatida ishlatilgan. Masalan: “Boshi berk ko‘cha — yo‘ldoshni gumroh qiladi.” Bu
magolda ijtimoiy tuzumning adolatsizligi va insoniyatning adashuvi o°ziga xos madaniy-milliy obrazlar orgali
tasvirlangan. Tarixiy romanlarda, xususan Odil Yoqubovning “Ulug‘bek xazinasi”’(97-101betlar)asarida: “Ilm
— yolg‘izga yo‘ldosh.” degan maqol ilmning qadri, bilimning yo‘l ko‘rsatishdagi o‘rni haqidagi madaniy
qadriyatni yoritadi. Bu nafaqat lingvosemantik birlik, balki xalq ongidagi ma’naviy konseptni ham ifodalaydi.

Ingliz adabiyotida magqollar aynigsa William Shakespeare dramatik asarlarida keng qo‘llaniladi. Uning
gator tragediyalarida maqollar orgali obrazlar nutgiga hayotiylik, ijtimoiy tangid va umumxalq tajribasi
singdiriladi. Masalan, “King Lear”(56-63-betlar) tragediyasida:

“Nothing will come of nothing.”

(Hech narsa hech narsadan kelib chigmaydi) Bu magol hayotda natija olish uchun harakat zarurligini
bildiradi. Bu iboraning o‘zbek tilidagi muqobili: “Mehnat qilmagan — non topmas” bo‘lib, har ikkala
madaniyatda mehnatga asoslangan gadriyat ifoda etilgan. Shakespeare’ning boshga bir asari — “Othello”da(56-
83-betlar) “He that is robbed, not wanting what is stolen, is not poor.” Bu maqol orqali boylik, yo‘qotish va
boylikka bog‘lanish haqidagi chuqur falsafiy madaniy yondashuv ko‘rsatiladi. Bu orqali g‘arbiy madaniyatda
shaxsiy gadriyatlar va his-tuyg‘ular o‘zini ganday namoyon qilishi lingvomadaniy tahlil asosida ochib beriladi.
Charles Dickens o‘zining “Great Expectations”(89-bet) va “Oliver Twist” (94-bet)romanlarida esa ko‘plab
xalq magqollarini ijtimoiy tengsizlik, axloqiy tanazzul va yetimlik masalalariga urg‘u berishda ishlatgan.
Masalan: “Spare the rod and spoil the child.” (Jazo bermasang, bolani buzasan.) Bu ibora Viktoriya davri
axloqgiy tarbiyasini aks ettiradi va g‘arbiy madaniyatda intizom va tarbiyaga nisbatan garashlar hagida
ma’lumot beradi. Jane Austenning “Pride and Prejudice” romanida esa maqollar asosan axloqiy saboq, harakat
va munosabatlar haqida ishlatilgan. Misol uchun: “Actions speak louder than words.” (So‘zdan ko‘ra amallar
kuchliroq gapiradi.) Bu maqol harakatga urg‘u berish orqali oila, axloq va gender rollarini aks ettiruvchi
gadriyat sifatida tahlil gilinadi.

Yozma adabiyotda maqollardan foydalanish orgali yozuvchilar xalq tafakkurining chuqur gatlamlarini
ochib bergan. O‘zbek adabiyotida bu ko‘proq birlik, ma’naviyat va o‘zaro hurmat g‘oyasi atrofida shakllangan
bo‘lsa, ingliz adabiyotida esa individuallik, mustaqillik va axloqiy saboq ustuvor bo‘lgan. Har ikki
madaniyatda ham magollar milliy konseptual dunyogarashni ifoda etishda, madaniy kodni yetkazishda va
ijtimoiy ongni shakllantirishda kuchli lingvomadaniy vosita sifatida qo’llanilgan.

Xulosa. Tadqiqot davomida ingliz va o‘zbek magqollarining lingvomadaniy xususiyatlari giyosiy tahlil
gilinar ekan, ularning har ikki xalgning tarixiy tajribasi, axlogiy gadriyatlari, va madaniy tafakkurini
ifodalovchi boy til birliklari ekani yana bir bor isbotlandi. Maqollar insoniyatga xos bo‘lgan umumiy
tushunchalarni — mehnat, halollik, sabr, do‘stlik, vaqt, taqdir kabi — turli milliy obraz va madaniy kontekstda
ifodalash orqali til va tafakkur o‘rtasidagi uzviy bog‘liglikni yoritib beradi. Konseptual metafora nazariyasi
asosida aniqlanishicha, ingliz va o‘zbek maqollarida bir xil semantik g‘oyalar turli obrazlar va ifoda shakllari
orqali beriladi. Masalan, ingliz tilida “Don’t count your chickens before they hatch” degan maqol orqali
ehtiyotkorlik talgin qgilinsa, o‘zbek tilida “Tovugni so‘ymay turib, qozon qo‘yma” degan xalqona magqol orqali
shu g‘oya madaniy nuqtai nazardan tasvirlanadi. Bu esa har bir til o‘z madaniyatining konseptual
dunyogarashini o‘zida qanday aks ettirishini ko‘rsatadi.

Yana bir muhim jihat shundaki, maqollar yozma adabiyotda ham muhim lingvomadaniy vosita sifatida
xizmat qiladi. Abdulla Qodiriy, Cho‘lpon, Odil Yoqubov kabi o‘zbek yozuvchilarining, shuningdek,
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Shakespeare, Dickens va Austen kabi ingliz yozuvchilarining asarlarida magollar xalgning ijtimoiy
gadriyatlarini, axlogiy garashlarini va madaniy ongini estetik darajada ifodalab bergan. Bu maqollar asarlar
mazmunini boyitish bilan birga, milliy tafakkur va til estetikasi o‘rtasidagi aloqani mustahkamlab bergan.

Tadqiqot shuni ko‘rsatdiki, maqollarni lingvomadaniy yondashuv asosida tahlil qilish tilshunoslik,
tarjimashunoslik, madaniyatlararo kommunikatsiya va adabiyotshunoslik sohalari uchun juda muhim metod
hisoblanadi. Kelgusida magollarni yanada kengrog migyosda, masalan, diniy magollar, zamonaviy magollar
yoki genderga oid maqollar doirasida lingvomadaniy jihatdan tahlil gilish dolzarb ilmiy yo‘nalishlardan biri
bo‘lib goladi. O‘zbek yozuvchilarining (A. Qodiriy, Cho‘lpon, Odil Yoqubov) va ingliz yozuvchilarining
(Shakespeare, Dickens, Austen) asarlarida maqollar estetik, axlogiy va ijtimoiy funksiyalarni bajargan holda
madaniy qadriyatlarni ochib beradi. Maqollar tilning madaniyat bilan bog‘ligligini, xalq ongining konseptual
asoslarini anglashda muhim manba bo‘lib xizmat qiladi. Kelgusida maqollarni lingvomadaniy tahlil gilish
nafaqgat tilshunoslikda, balki tarjima nazariyasi, madaniyatlararo kommunikatsiya, adabiyotshunoslik va
kognitiv lingvistika sohalarida ham dolzarb ilmiy yo‘nalish bo‘lib qolishi kutiladi.
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Annotatsiya. Ushbu magolada nemis tilidagi Perfekt zamon shaklining semantik tafsilotlari va
tarjimaviy ekvivalentlik muammolari har tomonlama tahlil qilinadi. Perfektning analitik tuzilmasi,
harakatning vaqt va aspekt oralig ‘idagi ifodasi, telik/atelik fe’llar bilan aloqasi, kontekstual moslashuvi va
tarjimadagi qiyinchiliklari o ‘rganiladi. Shuningdek, Perfekt shaklining kelasi zamon ma nosida qo ‘llanilishi
va yordamchi fe’l tanlovining semantik farqlari tahlil etilgan. Magolada bu shakining o zbek tiliga tarjimasida
yuzaga keladigan lingvistik va didaktik muammolarga alohida e tibor qaratilgan.

Kalit so‘zlar: Perfekt zamoni, tarjima ekvivalentligi, nemis tili grammatikasi, semantika, aspekt, teliklik,
o ‘zbek tili, kontekstual tarjima.

CEMAHTHYECKHE OCOBEHHOCTH HNEP®EKTHOM ®OPMBbI U TPOBJIEMbI
HNEPEBOJYECKOHU 3KBUBAJIEHTHOCTHA

Annomauua. B oaunoii cmamve 8cecmopoHne paccmMampugaromcsi cemManmuyeckue ocobeHHocmu
nepghekmuou hopmvl 8 HeMeyKoMm A3bIKe U NPoOAeMbl €€ NepesodYecKoll IKBUBALEHMHOCMU. AHATUZUPYIOMCA
ananumuyeckas cmpykmypa Illeppexma, ez2o c6a36 ¢ 6peMeHHbLIMU U ACNEKMYANbHLIMU 3HAYEHUAMU,
83aumoodelicmeue ¢ meaudecKUMU U ameaudeckKuMy 2na2oaamu, KOHMeKCmyaibHble HIOAHCHL U CLOHCHOCTU
npu nepegode Ha ysdexckuti a3vik. Ocoboe guumanue yoeneno Qyuxkyuonuposanuro Ilepghexma 6 snavenuu
0y0yue2o pemetl U CeMAHMUYECKUM PA3TUYUAM NPU 8b1O0PE 8CNOMO2AMENbHbIX 211a20108. Paboma makoice
3ampazugaem Ouoaxmuyeckue mpyoOHOCMU npu 00yYeHuu 5mot opme 6 KOHmeKcme NpPenodasanus
HeMeykoz2o A3bIKA.

Kntouesvie cnosa: Ilepghexm, nepesodueckas 3K8UBANEHMHOCHb, 2PAMMAMUKA HEMEYKO20 SA3bIKA,
CeMAHMUKA, acnekm, meaudHoOCmb, Y30eKCKUL A3bIK, KOHMEKCMYalbHblll nepegoo.

SEMANTIC NUANCES OF THE PERFECT ASPECT AND ISSUES OF TRANSLATIONAL
EQUIVALENCE

Abstract. This article provides a comprehensive analysis of the semantic features of the Perfekt tense
in the German language and the challenges of finding its translational equivalents. It explores the analytical
structure of Perfekt, its temporal and aspectual functions, interaction with telic and atelic verbs, as well as
context-sensitive interpretation and difficulties in translating into Uzbek. The study also examines the use of
Perfekt to express future meaning and the subtle semantic distinctions resulting from the choice of auxiliary
verbs. Additionally, it highlights the pedagogical difficulties involved in teaching this tense to learners of
German.

Keywords: Perfekt tense, translation equivalence, German grammar, semantics, aspect, telicity, Uzbek
language, contextual translation.

Kirish. Nemis tilidagi perfekt zamoni o°zining murakkab tuzilishi va ko‘p qirrali semantik funksiyalari
bilan boshga zamon shakllaridan keskin farglanadi. U fagatgina grammatik birlik sifatida emas, balki zamon
(tempus) va aspekt (harakatning kechish holati) oralig‘ida joylashgan murakkab lingvistik hodisa sifatida
namoyon bo‘ladi. Perfekt shakli nafaqat o'tgan zamonda ro‘y bergan voqeani bildiradi, balki bu harakatning
hozirgi holatga qanday ta’sir qilganini ham ifodalaydi. Shu bois u o‘zining strukturaviy va semantik
xususiyatlari bilan tilshunoslar e’tiborini doimiy ravishda jalb qilib kelmoqda.

Tadqgiqot davomida aniqlanishicha, perfekt zamoni oddiy grammatik kategoriyadan ko‘ra kengroq
funksional yuklamaga ega bo‘lib, u turli kommunikativ vazifalarni bajaradi. Xususan, u gapda voqeaning sodir
bo‘lganligini, uning natijasi mavjudligini, harakatning tugallanganligini yoki hozirgi paytga taallugliligini
ifodalashi mumkin. Bu esa uni nafagat grammatik, balki pragmatik jihatdan ham ahamiyatli birlik sifatida
qaralishiga sabab bo‘ladi.
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Tadgigot metodologiyasi va adabiyotlarning tahlili. Perfektning tarjimadagi ekvivalentlarini
aniglash jarayonida esa fagat formal grammatik belgilarni hisobga olish yetarli emas. Bunda harakatning
aksional xususiyati (ya’ni harakatning davomiyligi, tugallanganligi, takroriyligi kabi xususiyatlari), semantik
kontekst (gapdagi vogealarning o‘zaro bog‘ligligi), shuningdek, nutq egasining maqgsadi va kommunikativ
niyatlari ham muhim ahamiyat kasb etadi. Aynigsa, perfekt shaklining o‘zbek tiliga tarjimasida bu omillarni
e’tiborga olish zarur, chunki ikki tilning grammatik tizimi va voqelikni ifodalash uslublari o°zaro farqlidir.

1. Perfektning analitik tuzilmasi va bu tuzilmaning afzalliklari.

Nemis tilidagi perfekt shakli yordamchi fe’l (haben yoki sein) va asosiy fe’lning Partizip II shakli orqali
yasalib, analitik ya’ni qo‘shma tuzilishga ega bo‘ladi. Bu analitik tuzilma unga nafagat zamonni, balki
aspektual (ya’ni harakatning kechish uslubi va natijasiga oid) ma’nolarni ham ifodalash imkonini beradi.
Perfekt shaklining ushbu xususiyati uni oddiy o'tgan zamon shakllaridan tubdan ajratib turadi.

Xususan, perfekt zamoni nemis tilida quyidagi ma’nolarni o‘zida mujassamlashtiradi:

harakatning o‘tgan zamonda sodir bo‘lganligini;

bu harakatning natijasi hozirgacha saglanib golganini;

ushbu harakat yoki uning ogibatining muloqot ishtirokchilari uchun hozirda dolzarb ekanligini.

Bu ko‘p gatlamli semantik yuklama perfekt shaklini kommunikativ jihatdan nihoyatda funksional qiladi.
Shu bilan birga, bu holat uni boshqa tillarga, ayniqsa o‘zbek tiliga tarjima qilishda murakkablik tug‘diradi.
Sababi, o‘zbek tilida asosan sintetik, ya’ni bitta fe’l shaklida zamon, shaxs va boshqa grammatik ma’lumotlar
mujassam bo‘lgan ko‘rinishlar ustuvor hisoblanadi. Bu esa aspektual nozikliklarni aniq ifodalashda
chegaralovchi omil bo‘lishi mumkin.

Perfektning nemis tilidagi analitik tuzilmasi unga moslashuvchanlik baxsh etadi. U bir vaqtning o‘zida
zamon, aspekt va pragmatik funksiyalarni uzviy tarzda ifodalay oladi. Masalan:

Er hat den Brief geschrieben — U xat yozgan (va bu fakt hozir dolzarb).

Bu jumla nafagat xat yozilganligini, balki bu harakat mulogot kontekstida hozirda ham ahamiyatli
ekanligini bildiradi. O‘zbek tilidagi “U xat yozgan” shakli esa bu dolzarblik yoki harakatning hozirgi oqibatini
har doim ham to‘liq aks ettira olmaydi. Aynigsa, agar gap kontekstida natija muhim bo‘Isa, o‘zbek tilida izohli
tarjima yoki qo‘shimcha vositalar talab etiladi. Misol uchun:

Er hat das Fenster geoffnet.

U derazani ochgan (va hozir ham deraza ochiq holatda).

Bu yerda perfekt shakli fagat harakatni emas, balki harakatning hozirgi natijaviy holatini ham bildiradi.
O‘zbek tilidagi “U derazani ochgan” shakli esa hozirgi natijani aniq ko‘rsatmaydi. Shuning uchun tarjimada:

U derazani ochgan, hozir deraza ochigq,

e YOKi Derazani ochib go ‘ygan

kabi qo‘shimcha izohlar orqali semantik aniqlik kiritishga to‘g‘ri keladi.

Yana bir misol:

Sie ist nach Hause gegangen.

U uyiga ketgan (va hozirda u uyda bo'lishi taxmin gilinmogda).

Bu jumlada Perfekt nafaqat harakatning sodir bo‘lganligini, balki hozirgi vaziyatga oid taxminiy xulosa
ham bildiradi. O‘zbek tilida esa bu xulosa fagat “U uyiga ketgan ekan” kabi kontekstga qarab aniglashtirilishi
mumkin.

2. Telik va atelik fe’llarning perfekt bilan bog’ligligi.

Tadgiqot davomida nemis tilidagi perfekt shaklining aktant xususiyatlariga sezgirligi aniglangan
bo‘lib, bu holat uning semantik jihatdan murakkab va ko‘p qirrali birlik ekanini yana bir bor tasdiglaydi.
Aynigsa, harakatning aksional xususiyatlari — ya’ni uning chegaralangan (telik) yoki chegaralanmagan
(atelik) bo‘lishi perfekt shaklining qganday ma’no kasb etishini bevosita belgilaydi.

Chegaralangan (telik) fe’llar bilan perfekt shakli harakatning yakunlangani va uning natijasi mavjud
ekanini bildiradi. Bunday fe’llar odatda aniq boshlanish va tugash nuqtasiga ega bo‘ladi, ya'ni harakat
gandaydir yakuniy holatga olib keladi. Masalan:

Ich habe gegessen — Men ovqat yedim (va hozir to ‘gman / ovqat yeb bo ‘Iganman).

Bu jumlada essen fe’li telik bo‘lib, perfekt shaklida u tugallangan harakatni ifodalaydi va hozirgi paytda
mavjud natijani anglatadi.

Aksincha, chegaralanmagan (atelik) fe’llar bilan perfekt shakli ko‘proq jarayonli, davomiy yoki
holatni bildiruvchi ma’noga ega bo‘ladi. Bu fe’llar harakatning aniq tugash nugqtasini bildiruvchi semantik
yuklamaga ega emas, ya’'ni harakat qanday davom etgani muhim bo‘ladi. Masalan:

Ich habe gewartet — Men kutdim (qanchadir vaqgt kutish jarayoni bo ‘Igan).

Bu holatda warten fe’li atelik bo‘lib, perfekt shakli orqali harakatning sodir bo‘lgani, biroq natijadan
ko‘ra harakatning davomiyligi urg‘ulanadi.
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Shu tarzda, perfekt shakli orqali bildiriladigan ma’no harakatning aksional turi bilan chambarchas
bog‘liq bo‘lib, bu tarjimada alohida e’tibor talab giladi. O‘zbek tilida bu nozik ma’no farglari asosan sintetik
shakllar va yordamchi vositalar orgali ifodalanadi. Masalan:

Ich habe gegessen — Men ovgat yedim / Ovqat yeb qo'vdim (natija muhim bo ‘lsa: yeb qo ‘ydim —
aspektual qo‘shimcha orqali ifodalanadi)

Ich habe gewartet — Men kutdim / Men kutayotgan edim (jarayon muhim bo ‘lsa: kutayotgan edim —
davomiylikni bildiradi)

Yana bir misol:

Er hat gearbeitet — U ishlagan / U ishlabdi / U ishlayotgan edi

Bu jumlada kontekstga qarab harakatning davomiyligi, natijasi yoki hozirgi dolzarbligi urg‘ulanadi. Shu
sababli, tarjimada:

ishlagan — umumiy tarzda

ishlabdi — natija va bilib olinganlik ohangi

ishlayotgan edi — jarayon urg‘ulansa

kabi turli shakllar qo‘llanilishi mumkin.

Demak, nemis tilidagi perfekt shaklining tarjimasida fe’lning telik yoki atelikligi, ya'ni harakatning
chegaralanganlik darajasi, muhim semantik mezon hisoblanadi. Bu jihat tarjima jarayonida kontekstual tahlil,
aspektual moslik va ekvivalent vositalar tanlovini zarur giladi.

3. Perfektning kontekstual o‘zgaruvchanligi va tarjimadagi ekvivalentlik muammaosi.

Nemis tilidagi perfekt shaklini tarjima gilishda yuzaga keladigan eng katta muammolardan biri bu uning
kontekstual o‘zgaruvchanligidir. Ya’ni, bir xil grammatik shakl turli nutq vaziyatlarida har xil semantik
yuklama bilan ishlatiladi. Shu sababli, perfekt shaklining aniq va to‘g‘ri tarjimasini topish oson emas.

Misol uchun, “Ich habe das Buch gelesen” jumlasini o‘zbek tiliga oddiy kontekstdagi nutqda “Men
kitobni o‘qidim” deb tarjima qilish mumkin. Ammo agar ushbu jumla nutqdagi hozirgi vaziyatga yaqinlik yoki
hozirgi kontekst bilan bog‘liq bo‘lsa — masalan, kimdir “Shuning uchun uni bilaman” deb gapirayotgan bo‘lsa
—bu holda tarjima biroz o‘zgarib, “Men uni ilgari o‘qiganman” yoki “o‘qib chigganman” kabi ifodalar ko‘proq
mos keladi. Bunday tarjimalar harakatning o‘tgan zamonda amalga oshirilganligini va uning hozirgi holatga
ta’sir qilganligini ta’kidlaydi.

Shu bois, tarjimashunoslik sohasida perfekt shaklini to‘g‘ri ifodalash uchun faqat grammatik qoidalarga
tayanish yetarli emas. Tarjima jarayonida nutgning konteksti, harakatning davomiyligi, uning natijasi va
gapning pragmatik ma’nolari ham hisobga olinishi shart. Bunday murakkabliklarni yengib o‘tish uchun perfekt
shakli uchun mos va ko‘p komponentli tarjima modellari ishlab chigilishi zarur. Bu modellar nafagat
sintaktik va grammatik, balki semantik va kontekstual omillarni ham birgalikda tahlil gilishi lozim.

Bunday yondashuv til o‘rganuvchilarga va tarjimonlarga perfekt shaklining nozik jihatlarini chuqur
tushunishga imkon beradi, shuningdek, yuqori sifatli va ma’noli tarjimalarni yaratishda yordam beradi. Aks
holda, tarjimada noaniqliklar, noto‘g‘ri ma’no o‘zgarishlari yoki nutq mazmunining noto‘g‘ri ifodalanishi
yuzaga kelishi mumkin.

4. Yordamchi fe’l tanlovidagi semantik nozik farglar.

Nemis tilidagi sein va haben yordamchi fe’llari ayrim fe’llar bilan sinonim bo‘lib ishlatilganida ham
semantik farq yuzaga chigadi:

Er hat geschwommen — harakat davomiyligiga urg‘u.

Er ist geschwommen — harakat yo‘nalganligi va natijasiga urg‘u.

Bu farq o‘zbek tilida quyidagicha aks ettirilishi mumkin:

“U suzgan” (jarayon),

“U suzib o‘tgan” yoki “suzib yetgan” (natija).

Shu sababli tarjimada harakatning xususiyati, yo‘nalganligi va natijasi bo‘yicha semantik diagnostika
(aniglash) zarur bo‘ladi.

5. Perfekt shaklining kelasi zamon funksiyasidagi ko’rinishlari.

Klassik grammatik talginda perfekt fagat o‘tgan zamonga taallugli deb qaraladi. Ammo zamonaviy
nemis tilshunosligida bu shakl kelasi zamon natijasini bildirish uchun ham ishlatiladi:

Bis morgen hast du das erledigt! —“Ertaga qadar buni tugatgan bo‘lasan!”

Bu holat o‘zbek tilida “—gan bo ‘ladi”, “—ib go ‘ygan bo ‘ladi” kabi birikmalar bilan beriladi. Bunday
ekvivalentlar grammatik bo‘lmasa-da, funksional ekvivalentlikni ta’minlaydi.

6.Tarjimashunoslik va didaktikada perfektni o‘rgatishning murakkabligi.

Perfekt shaklining murakkab semantik funksiyalari uni xorijiy til sifatida nemis tilini o‘rganuvchi uchun
o‘rganishni ancha qiyinlashtiradi. Perfekt nafagat vaqtni ifodalovchi oddiy grammatik shakl bo‘lib, balki
harakatning bajarilish holati, natijasi va uning nutqdagi kontekstga bog‘ligligini ham anglatadi. Shu sababli,
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til o‘rganuvchilar bu shaklni tog‘ri tushunish uchun faqatgina yordamchi fe’Ini tanlash qoidalarini bilish bilan
cheklanmasdan, harakatning semantik xarakteristikasini chuqur tahlil eta olishlari lozim.

Bu jarayon quyidagi elementlarni o‘z ichiga oladi:

1. Aktant tahlili — ya’ni harakatning ishtirokchilari va ularning munosabatlarini aniqlash. Perfekt
shakli ko‘pincha harakatning kim tomonidan va qanday sharoitda amalga oshirilganini ta’kidlaydi. Til
o‘rganuvchi buni aniqglash uchun sintaktik va semantik komponentlarni chuqur tushunishi kerak.

2. Harakatning davomiylik darajasi — perfekt shaklida harakatning yakunlanganligi yoki uning
natijasi ustun bo‘ladi. Bu esa, aynigsa, O‘zbek tilidan farqli ravishda, harakatning davomiy yoki davom
etayotganligi kabi tushunchalar bilan chambarchas bog‘liqdir.

3. Nutq vaziyatiga nisbatan tafakkur — perfektdan foydalanish ko‘pincha nutqdagi ma’lum bir vaqt
va kontekstga bog‘liq bo‘ladi. Til o‘rganuvchilar nafaqat grammatikani, balki pragmatik qoidalarni ham
o‘rganishlari zarur. Bu esa kontekstni to‘g‘ri anglash va harakat natijasining nutqda ganday ta’sir qilinishini
tushunishni talab giladi.

Tahlil va olingan natijalar. O‘zbek tilida perfekt shakliga to‘liq ekvivalent topish juda murakkabdir.
Bu tilning o‘ziga xos grammatik va semantik tuzilishlari sababli, perfektni ifodalash uchun ko‘pkomponentli
tahliliy konstruktsiyalar va kontekstual moslashuvlardan foydalanish kerak bo‘ladi. Masalan, o‘zbek tilida
ko‘pincha so‘z birikmalari, qo‘shimchalar va kontekst orqali perfekt ma’nosi ifodalanadi, bu esa tarjima va
o‘rgatishda qgiyinchiliklarni yuzaga keltiradi.

Xulosa va takliflar. Yuqorida keltirilgan tahlillar shuni ko‘rsatadiki, nemis tilidagi perfekt shaklini
tarjima qilish va uni o‘rgatish jarayoni oddiy grammatik qoidalarni yod olishdan iborat emas. Aksincha, bu
murakkab lingvistik birlikning zamon, aspekt, aktantlar bilan bog‘ligligi, semantik gatlamlari va
kommunikativ funksiyalarini to‘liq tushunish hamda ularni mos kontekstda to‘g‘ri qo‘llay olish zaruriyatini
yuzaga keltiradi.

Shu nuqtai nazardan, tarjimashunoslik va chet tilini o‘qitish sohalarida perfekt shaklini o‘rgatish nafaqat
grammatik bilimlarni, balki:

» harakatning semantik xususiyatlarini chuqur anglashni,

» fe’lning aksional tabiati (telik/atelik) asosida yuzaga keladigan ma’no tafovutlarini farqlay olishni,

> aktantlar va harakat o‘rtasidagi munosabatlarni tahlil gilishni,

» va eng asosiysi, nutq kontekstiga mos tarjima va foydalanish ko‘nikmalarini shakllantirishni
talab etadi.

Bu jarayon, aynigsa til o‘rganuvchilar uchun dastlabki bosqichlarda murakkab tuyulishi mumkin. Biroq
bu murakkablik aslida til hodisalarining ko‘p qirrali mohiyatini anglashga, tahliliy fikrlashni rivojlantirishga
va grammatik shakllarni real mulogot kontekstida to‘g‘ri qo‘llash malakasini shakllantirishga xizmat qiladi.

Mazkur yondashuv natijasida til o‘rganuvchilar nafaqat perfekt shaklini grammatik birlik sifatida, balki
u orgali berilayotgan zamon, natija, davomiylik va dolzarblik kabi ma’nolar tizimini mukammal
o‘zlashtiradilar. Bu esa tarjimada aniqlik, mantiqiylik va muloqotga moslikni ta’minlashga olib keladi.

Shunday qilib, perfekt zamon shakli bilan ishlash o‘rganuvchidan integrativ til ko‘nikmalarini talab
qiladi, ya’ni morfologik bilim, semantik tushuncha va pragmatik sezgirlikni bir butun tizimda qo‘llay olish
layogatini. Bu esa nafagat tarjima sifatini oshiradi, balki chet tilini puxta egallash jarayonida muhim poydevor
vazifasini bajaradi.
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UO‘K 81
O‘ZBEK TILIDA BA’ZI FE’LLARNING KONTEKSTDAGI MA’NOLARI TAHLILI

Yuldasheva Sadogat Bahodir gizi,
Andijon davlat chet tillari instituti stajyor tadgigotchisi

Annotatsiya. Ushbu maqolada o zbek tilidagi fe’lning o‘ziga xo0s jihatlariga yangi qarashlar
yoritilgan. Ushbu garashlar ham nazariy, ham metodik xarakterdagi izlanishlar uchun muhimdir.
Fe’l boshqa so z turkumlariga nisbatan, eng amaliy, eng murakkab va ayni vaqtda semantik jihatdan rang-
barang grammatik kategoriya hisoblanadi. Fe’l so ‘z turkumida grammatik ma’nosidan tashqari oppozitsiya
holidagi semalar ham mavjud. U semantik doirada predmetning zamon va makondagi harakatni ifodalovchi
so z bo ‘lib, uning konkret ma’nolariga ko ‘ra predmetning bajaradigan ishi yoki harakati, holati va boshqa
belgilari jihatidan farqlanadi. Hozirgi davrda fe’l so‘z turkunmining semantikasi o ziga xos valentliklarga
ega ekanligi ko ‘pchilik tilshunos olimlarning digqatini o ‘ziga jalb etmogda. Fe’l valentligi hamda fe’lning
tarkibiy va mazmuniy jihatlarining bog ‘ligligini o ‘rganish ushbu izlanishlarni boyitadi.

Kalit so‘zlar: fe’l, so ‘zshakl, kompozitsiya, qo ‘shma fe’l, ko ‘makchi fe’l.

HOBBIE B31'JIS1Ibl HA OCOBEHHOCTU AHAJIMTUYECKHUX I'JIAT'OJIOB B
Y3BEKCKOM A3bIKE

Annomauusa. B oannoii cmamoee paccmampuaiomes 0CO6eHHOCIU 21a201d 8 Y30eKCKOM A3viKe. Imu
632180bl BAJNCHBL KAK O Meopemuyeckux, max u O01i Memooudeckux uccireooganui. Inaeon sensemcs
Haubonee NPAKMUYECKOU, CAMOU CHOJCHOU U 8 MO Jice 6peMs CeMaHmuiecku pasHooOpasHoll
2pammamuyeckoll Kamezopueu no CpagHeHuIo ¢ OpyeuMu Kaaccamu ciog. IIomumo ceoe2o epammamuyeckoeo
3HAYeHUs, KNACC 21a20bHbIX CIL08 COOEPIUCUM MAKIICe ceMbl 8 ONNOZUYUOHHOM naodedce. B cemanmuueckoii
cpepe amo cnoeo, Gvipaxcaroujee oelicmeue npeomema 60 6PeMEeHU U NPOCMPAaHcmee, U No CEOUM
KOHKPEMHbIM 3HAYEHUAM OHO PA3Iudaemcs no pabome uiu Oelicmeuro, GblNOIHAEMOMY NPeOMEenoM, e20
COCMOAHUIO U OpyeumM NpusHakam. B nacmoswee epemsa cemanmuxa xnacca enazoibHuIX C108 UMEEH CE0U
BANEHMHOCIY, YMO NPUGTEKAEM GHUMAHUE MHOSUX JTUHSGUCMO8. H3yuenue cesa3u mexncoy 6aneHmMHOCbIO
2nazona U CMpPYKMypHO-CeMAHMU4eCKUMU ACREKMAaMul 21a20aa 0602awaem 0anHoe UcCied008anue.

Knioueswvie cnosa: cnazon, cnosogpopma, KomMnosuyus, COCMABHOU 2NA20J, BCNOMO2AMENbHbLI
2nazoi.

NEW PERSPECTIVES ON THE SPECIFIC ASPECTS OF ANALYTICAL VERBS IN THE
UZBEK LANGUAGE

Abstract. This article sheds new light on the specific aspects of the verb in the Uzbek language. These
views are important for both theoretical and methodological research. The verb is the most practical, most
complex and at the same time semantically diverse grammatical category compared to other word classes.
In addition to its grammatical meaning, the verb word class also contains semes in the oppositional case. In
the semantic sphere, it is a word that expresses the action of an object in time and space, and according to
its specific meanings, it differs in terms of the work or action performed by the object, its state and other
signs. Currently, the semantics of the verb word class has its own valences, which attracts the attention of
many linguists. Studying the relationship between the valence of the verb and the structural and semantic
aspects of the verb enriches this research.

Keywords: verb, word form, composition, compound verb, auxiliary verb.

Kirish. Mamlakatimiz istiglolga erishishi tufayli o‘zbek xalqining madaniy-ma’naviy hayotiga ulkan
jjobly o‘zgarishlarning yuzaga kelishiga sabab bo‘ldi. Istiglol tufayli milliy qadriyatlarimiz tiklanmoqda,
xalqimizning ma’naviyati, madaniyati, axloqiy e’tiqodlari milliy ruh va yangi mazmun bilan tiklanmoqda.

Ma’naviyatimizning asosi bo‘lgan adabiy tilimizni yanada rivojlantirish, xalqimizning asrlar davomida
shakllangan milliy-ma’naviy qadriyatlarini tiklash, ajdodlarimiz tomonidan yaratilgan ma’naviy merosni
o‘rganish, mustaqillik mafkurasini badiiy ijod sohasida, ta’lim jarayonida yoshlarimiz ongiga singdirish
bugungi kunning eng dolzarb vazifalaridan biriga aylanib bormoqda.
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Respublikamizda ta’lim tizimini tubdan isloh qilish, uni zamon talablari darajasiga ko‘tarish, yuksak
ma’naviyatli shaxslar tarbiyalashning yangi tizimini barpo etish, yurt kelajagi uchun barkamol, yetuk,
salohiyati yuksak avlodni tarbiyalash hozirgi davlat siyosatining ustivor yo‘nalishiga aylangan.

Bugungi kunda Ofzbekiston Respublikasining “Davlat tili to‘g‘risida”gi, “Ta’lim to‘g‘risida”gi
Qonunlari va “Kadrlar tayyorlash Milliy dasturi ”ga muvofiq yangilangan pedagogik tafakkur barcha fanlar
oldiga yangicha talablarni qo‘ymoqda. Xususan, ona tili ta’limining bosh maqsadi yoshlarimizni ijodiy
fikrlashga, o‘z fikrini erkin va ta’sirli qilib yozma va og‘zaki shaklda ifodalashga, o‘zbek tili qonun-goidalarini
ongli o‘zlashtirishga hamda nazariy bilimlardan o‘rinli va to‘g‘ri foydalana olish ko‘nikmasini o‘stirishga, fikr
doirasini kengaytirishga, Vatanimizga, milliy an’analarimizga, boy ma’naviyatimizga mehr- muhabbat ruhida
tarbiyalashga garatildi.

Tilni ilmiy asosda o‘rganish ham uning ichki rivojlanish xususiyatlarini e’tiborga olish, kelajak
ravnagini belgilashni taqozo etadi. Tilning dinamik jarayon, doimiy faoliyat ekanligi, aynigsa, ayrim tillarda
gramatik ma’no ifodalash uchun xoslangan analitik shakllarning paydo bo‘lishida yaqqol ko‘zga tashlanadi.

Adabiyotlar sharhi. Fe’l boshqa so‘z turkumlariga nisbatan, eng amaliy, eng murakkab va ayni vaqtda
semantik jihatdan rang-barang grammatik kategoriya hisoblanadi.

Fe’l so‘z turkumida grammatik ma’nosidan tashqari oppozitsiya holidagi semalar ham mavjud. U
semantic doirada predmetning zamon va makondagi harakatni ifodalovchi so‘z bo‘lib, uning konkret
ma’nolariga ko‘ra predmetning bajaradigan ishi yoki harakati, holati va boshga belgilari jihatidan farglanadi.

Hozirgi davrda fe’l so‘z turkunmining semantikasi o‘ziga xos valentliklarga ega ekanligi ko‘pchilik
tilshunos olimlarning digqatini o‘ziga jalb etmoqda. Xususan, rus tilshunosligida fe’Ining semantik strukturasi
yaxlit halda o‘rganilgan. Bunga Novikov, Vasilev, Apresyan kabi olimlarning ilmiy izlanishlarini misol
gilishimiz mumkin.

O‘zbek tilshunosligida ham bu borada bir talay ishlar amalga oshirilgan. Jumladan,
[.Qo‘chqortoyevning ilmiy ishlarini alohida ta’kidlab o‘tmoq lozim.

Mazmuni. Tilning rivojlanish jarayonida uning leksikasi boshga sohalarga garaganda tez, sezilarli,
jiddiy o‘zgarishlarga uchraydi. Buning sabablar son-sanoqsiz. Bu o‘zgarishlar leksikaning fagat miqdor
jihatidan emas, balki sifat jihatidan ham rivojlanishini aks ettiradi. Leksikadagi taraqqiyot, o‘zgarishlar yangi
lug’aviy birliklarning paydo bo‘lishi va ma’lum lug’aviy birliklarning iste’moldan chiqishi, so‘zlarning yangi
ma’nolar kasb etishi va ayrim ma’nolarning yo‘qolishi kabi hodisalardan iborat bo‘ladi. Bu jarayonda lug’aviy
birliklarning adabiy normaga bo‘lgan munosabatida, qo‘llanilishi va boshqa xususiyatlarida turlicha
o‘zgarishlar yuzaga keladi. Ana shunday o‘zgarishlar ma’lum darajaga kelganda, ularni nazariy va amaliy
jihatdan aks ettiruvchi tadqiqotlarga ehtiyoj tug’iladi.

Qilmogq fe’li tilimizda faol qo‘llanuvchi fe’llardan hisoblanadi. Ushbu fe’lning polisemantikligi, o‘ziga
xos valentlikka egaligi, tuli ma’nodagi otlar bilan birikkanda, valentligining o‘zgarishi, faqat insonga xos
harakatni bildirib, zamonda, shaxsda o‘zagrish paradigmasining to‘ligligi bilan xarakterlanadi.

O°‘zbek tilida gilmoq fe’li ko‘plab fe’llar qatori ham mustaqil, ham yordamchi fe’l vazifasini bajaradi.
Ushbu fe’l mustagqil fe’l bo‘lib kelishiga sabab, u harakatni bildiradi, ya’ni mustaqil ma’noga ega bo‘ladi va
gapda kesim vazifasini bajara oladi. Biror so‘zni boshgarib kelish xususiyatiga ega. Bundan tashqari, u daraja,
bo‘lishli — bo‘lishsizlik, mayl, zamon, shaxs-son kategoriyalariga xos ma’nolarni ifodalovchi sifatdosh,
harakat nomi, ravishdosh shakllariga ega ekanligi uning mustaqil fe’llik faoliyatini ko‘rsatadi.

Qilmog fe’lining yordamchi fe’l bo‘lib kelishi birmuncha serqirradir. U barcha so‘z turkumi bilan,
asosan, ot, sifat, son, ravish va fe’l so‘z turkumlari bilan birikib qo‘shma fe’l yasay oladi.

O‘zbek lug’atchiligi tarixida XX asr alohida o‘rin tutadi. Bu davrda turli maqgsadlarni ko‘zda tutgan
ko‘plab terminologik lug’atlar, o‘quv va imlo lug’atlari, ikki va uch tilli so‘zlashgichlar yaratilgan. Bunda,
aynigsa, ruscha-o‘zbekcha hamda o‘zbekcha-ruscha, shuningdek, o‘zbek tilini boshqa yevropa va horijiy sharq
tillari bilan qiyoslab o‘rganishga mo‘ljallangan lug’atlar alohida o‘rin tutadi.

O‘zbek tili leksikasi, hatto XX asrning o‘zini olib qaraganda ham, tarkib jihatidan bir xil emas. Unda
ayrim mualliflar tomonidan ishlatilgan, lekin hali o‘zbek adabiy tiliga kirib ulgurmagan, shuningdek,
shevalarga oid so‘zlar ham anchagina. Bundan tashqari, O‘zbekiston qadimdan rivojlangan kasb-hunarlarga
oid, fagat hunarmandlar o‘rtasida ishlatiladigan leksika yoki XX asrda o‘zbek tilida paydo bo‘lgan son-
sanogsiz ilmiy-texnikaviy terminlar borki, bularning hammasini bitta lug’atga singdirib bo‘lmaydi.

Natijalar. Besh jildli “O‘zbek tilining izohli lug‘ati”da gilmoq fe’li quyidagi ma’nolarda berilib
o‘tilgan:

1. Ba’zi otlar bilan birikib, shu ot anglatgan narsani tayyorlash, hozirlash, pishirish ma’nosini bildiradi.

Masalan:

a) tayyorlamog- Kampir xamir gilib bo‘g‘irsoq tayyorlamoqchi bo‘libdi. (O‘zbek xalq ertagi) Naycha
gilingan qisqa xatlar ularning qanotlari tagiga mahkamlangan. (Pirimqul Qodirov. “Yulduzli tunlar” 32-bet).
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b) hozirlamog- Qo‘rg‘onning qo‘l yetmas balandlikka qurilganidan va atrofi chuqur o‘ng‘irlar bilan
ihota gilinganidan alohida bir mamnuniyat sezdi. (Pirimqul Qodirov. “Yulduzli tunlar” 32-bet).

c) pishirish-Oyim chuchvara giladigan kuni ertalabdan ashula boshlayman. (Xudorberdi
To‘xtaboyev. “Sariq devni minib” 47-bet)

2. Yordamchi fe’l vazifasida kelishi. Bunda so‘z yasash uchun xizmat giladi. Ot, sifat va boshqa so‘z
turkumiga oid so‘zlardan turli ma’noli fe’llar yasaydi. Tomosha gilmoq, taklif qilmoq, rashq qilmoq, e’lon
gilmoq, orzu gilmog, dushmanlik gilmoq, obod gilmog, shod gilmog, bezovta gilmoq, sarishta gilmoq, oh-voh
gilmoq, lip-lip gilmoq, tagir-tuqur gilmogq.

Masalan: -Mayli, senga bir yaxshilik gilishim mumkin. Telefon gila gol. (Tohir Malik. “Alvido bolalik”
63-bet);

Kuyov-kelinni tabriklash uchun hurmatli mehmonimiz Salimjon aka Otajonovga so‘z beriladi!-deb
e’lon gildi. (Xudoyberdi To‘xraboyev. “Sariq devni minib” 84-bet);

Mehmonlar bellarini mahkam tang‘ib olgan ko‘k sallali yosh ayg‘oqchilar qo‘lidan qadahni olib sharob
ichib, kumush tovoglarda ustma-ust keltirib turilgan qovurmalar, g‘oz, o‘rdak kaboblarinidan tamaddi
gilishardi. (Mirkarim Osim. “O‘tror” 50-bet);

Mashrabning bu mashaqqatli xizmatini nazaridan qochirmas va quruq qo‘ymas, goh aqcha, goh kiyim-
kechaklik bilan siylab turardi, uzundan-uzun duo gilardi. (Shuhrat. “Mashrab” 122-bet).

To‘maris tish-tirnog‘igacha qurollangan va hali charchamagan Eron qo‘shini bilan hozir jang qilsa,
oqibatini xunik bo‘lishini yaxshi bilardi. Eng oldin dushmanni cho‘llarda s arson qilib, uning tinkasini quritish
va qulay joy topib turib, jang gilish kerak edi. (Mirkarim Osim. “To‘maris” 26-bet);

3. Bog‘lama vazifasida qo‘llaniladi.

Masalan: o‘qituvchilik gilmog, o‘g‘lini muhandis qilmogq.

Mansur ham o‘rtoglari bilan shu maydonda futbol o‘ynar...qora kepkasini boshigacha bostirib,
darvozabonlik gilar edi. (O°tkir Hoshimov”’Qalbinga quloq sol”).

Rostini ayting, rostdan sartaroshlik gilyapsizmi? (Xudoyberdi To‘xtaboyev. “Sariq devni minib” 153-
bet);

O‘sha har xil uylar qurib, odamlarni xursand qiladigan injenerlar ham, maza qilib she’rlar o‘qiydigan
shoirlar ham, gizigchilik gilib hammani giqirlatib kuldiradigan artistlar ham bari bir egilib sartaroshga salom
beradi. (Xudotberdi To‘xtaboyev. “Sariq devni minib” 5-bet).

Eski ikki tomlik “O‘zbek tilining izohli lug‘ati”’da Qilmoq fe’li quyidagi ma’nolarda kelgan:

- Bajo keltirish-Mulozimlaridan biri shiypon yoniga kelib ta ’zim gildi-da,

qulog-burni yo‘q g‘alati bir chol shoh huzuriga izn so‘rayotganini bildirdi. (Mirkarim Osim. “Shiroq”
34-bet);

- Bajarish-Yoshi o‘n olti-o‘n yettiga kirganda ham, qo‘shnilarining masxara gilishiga ham qaramay, o‘q
otib mashq qilishini qo‘ymas edi. (Mirkarim Osim. “O*tror”” 48-bet);

- ijro etish-Bunaga ishni birinchi bor gilayotganim yo‘q. (Xudoyberdi To‘xtaboyev. “Sariq devni
minib” 124-bet);

- Tayyorlamog-Bitikchi Chingizxonning farmonini yozib bitirgach, qog‘ozdan naycha gildi-da,
sallasiga qistirib o‘rnidan turdi va xoqonning ruxsati bilan chiqib ketdi. (Mirkarim Osim. “To‘maris”
137-bet);

- Yasamog-Hoy, ahmoq bola, 0‘z otangni tanimadingmi, a? Men senga o°‘yinchoq olib keldim,-deb
boshidagi yaltiroq dubulg‘asini olib qo‘ydi-da, sopoldan gilingan qo‘chqorni qo‘ynidan chiqarib
berdi. (Mirkarim Osim. “Temur Malik” 144-bet);

- Qurmog-So‘ktu Sirdaryoning quyi tomonidagi qal’alarni qilish bilan ovora bo‘lgan Jo‘jiga choparlar
yuborib, Temur Malikning oldini to‘sishni iltimos qildi. (Mirkarim Osim. “Temur Malik 150-bet);

- Pishirmoq, -Lag ‘mon gilaymi?-deb Oybodoq Zaynabga garadi.-Tomoqqga ishtaham yo‘q, o‘zingiz
bilganingizcha qila bering. (A.Qodiriy, “O‘tgan kunlar”)

- Tayyorlamog-Hozir meni gimirlatma. Samovarda osh qilgan edik, ko‘proq yeb qo‘yibman.
(A.Qahhogq,”Og‘riq tishlar”)

- Orttirmogq, sotib olmoq, qo‘lga kiritmoq. Oylikdan ust-bosh gilmog, mol gilmog.

- Biror holatga keltirmog; bir holatdan boshqa holatga keltirmog.

Qaysi do‘stlarimga hiyonat gilishim kerak bo‘ladi? (Tohir Malik. “Ozod inson haqgida qo‘shiq” 15-bet)

-Hamidaxon, do ‘stlik gilmay qo‘yganingiz chakki bo‘libdi-da!-dedi Mirzakalon. (Tohir Malik. “Ozod
inson haqgida qo‘shiq” 30-bet)

- Belgilamogq, tayinlamoq, ko‘tarmoq.
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Vakil Qilmog-Ichida: “Otam shunday bir ahmoq odamni nega chopar qilib yuboribdi?”’- deb o‘yladi.
(Mirkarim Osim. “To‘maris” 125-bet);

Boy Qiltigir maxsumni onaxonga ayg ‘oqchi qilib qo ‘ydi. (A.Muxtor. “Opa-singillar”);

Yon tomondan bostirib kelgan bir to‘da mo‘g‘ul askarlari Temur Malikka ularning sarkardasi bilan
gilichbozlik gilishga halal berdi. (Mirkarim Osim. “Temur Malik” 147-bet);

- Saylab, tanlab,belgilab olmoq yoki gabul gilmog.
Er gilmog-Erni er giladigan ham hotin, garo yer giladigan ham hotin. (Magol)
Hotin gilmog-Tiriklayin qo‘lga tushirsam, xotin gilib olamen,-dedi iljayib. (Mirkarim Osim. “To‘maris”
136-bet);
- Ot bilan birikib, shu otning ma’nosidan anglashiladigan ish harakatni ifodalaydigan qo‘shma fe’l
yasaydi.
Muomala gilmog-Haridor injiq bo‘ladimi, g‘alchami, boyvachchalardanmi, barini iliq kutib ol, shirin
muomala qgil. (XX asr o‘zbek hikoyasi antalogiyasi. 107-bet);
Bayon gilmoq va qo‘ng‘iroq qilmog-O°‘sha zahotiyoq Sibiriyadagi do‘stlariga go ‘ng ‘iroq gilib vogeani
gisgacha tarzda bayon gildi. (Tohir Malik. “Alvido bolalik” 45-bet);
Mashrab nima qilishni va nima deyishini bilmay ikki o‘t orasida qolgan odamdek fikr gilib turar ekan.
(Shuhrat. “Mashrab” 51-bet);

- Kasb-hunar otlari bilan birikib, shu kasb yoki hunar bilan shug‘ullanishni bildiradi.
To yigirma to‘rtinchi yillargacha O‘shda gilichboglik gilgan Oxunjon qorining gizini dushmanlikda
ayblash ular uchun qgiyin ish emas edi. (Tohir Malik. “Ozod inson haqgida qo‘shiq” 55-bet)
Aravakashlik gilmog-Sidigjon hali buzilmagan to‘qayning narigi tomonida aravakashlik gilar edi.
(A.Qahhor. “Qo‘shchinor”);
Navbatchilik gilmog - Bugun Qulnazar yuzboshi qo‘l ostidagi bo‘linma saroyda navbatchilik gilardi.
(Mirkarim Osim. “O‘tror” 50-bet)
Sardoq gilmoqg — Amirzodam, sizning rahmatlik otangiz Darveshgovni miroblarga sardoq gilib qo‘ygan
edilar (Pirimqul Qodirov. “Yulduzli tunlar” 54-bet);
Qorovul gilmog-Umrzoqni o‘sha yoqqa qoravul gilib qo‘yamiz.(Pirimqul Qodirov. “Yulduzli tunlar”
62-bet);
Bobo oilasini bogish uchun o ‘tinfurush, cho ‘ponlik gilar edi. (Tohir Malik. “Ozod inson haqida qo‘shiq”
147-bet)’;
- Sifat, ravish yoki sonlar bilan birikib, ulardan anglashilgan holat yoki
miqdorga keltirish ma’nosini ifodalaydi.
Oshkor gilmog-Mashrab ikkilanib goldi va yuragidagi bu sirni hech kimga oshkor gilmay, tavakkal
maktabiga bormoqchi bo‘ldi. (Shuhrat. “Mashrab” 91-bet);

- Undov, taqlidiy va tasviriy so‘zlar bilan birikib, ulardan anglashilgan ovoz chiqarishni, ularga taqlid
gilishni yoki harakat gilishni ifodalaydi.

Olingan natijalar ishonchliligi. O‘zbek tilining yangi, besh jildli izohli lug‘atining avvalgi, ikki jildli
izohli lug‘atga nisbatan bir qator yangiliklar, ustuvorliklarga ega. Besh jildli “O‘zbek tilining izohli
lug‘ati’ning eng muhim yangiliklaridan, afzalliklaridan biri unda o‘zbek tiliga boshqa tillardan kirib kelgan
so‘z ve terminlarga etimologikma’lumot berilganligiadir. Qanday so‘zlarga qay yo‘sinda va qay darajada
etimologik ma’lumot berish har ikkala lug‘atni tuzisholdidan lig‘at tuzuvchilar uchun yaratilgan
yo‘rignomalarda maxsus belgilab berilgan va tuzuvchilar shu asosda ish olib borganlar.

So‘zlarni etilomologik tahlil gilishdan maqsad muayyan so‘zning qachon, qaysi tilda, qanday so‘z
yasalish qolipi bilan, gaysi til materiali asosida, qanday shaklda va qanday ma’no bilan paydo bo‘lganligini
aniglashdir. Etimologiya bilan bog‘liq bunday masalalar- muayyanso‘zning nega shunday shakda ekanligi,
uning qanday yuzaga kelganligi yoki qaysi tilga mansubligi, manba tildagi ma’nosining o‘zlashtiruvchi tilde
kengayishi va torayishi yoki umuman boshqa ma’noga o‘tishi kabi masalalar nafaqat filologlarni, balki
filologiyadan ancha yiroq bo‘lgan kishilarni ham qiziqtirib, izlanishlar olib borishga zarur etmoqda.
Etimologik tahlil bilan shug‘ullanuvchi olim o‘z tili va uning tarixini, tillarning o‘zaro qarindoshligini, tildagi
tarixiy-fonetik, tarixiy-morfologik o‘zgarishlar va bundagi qonuniyatarni, fanlar tarixini va kishilar turmush
tarziniyaxshi bilmog‘i zarur. Ana shunda kompleks xarakterdagi tadqiqotlar natijasidagina ko‘zlangan
magsadga erishilai. Etimologik tahlil va tadgigotlarning natijasi til tizimi va strukturasidagi o‘zgarishlarni
kuzatishda hamda yangidan-yangi so‘zlarning etimonini- so‘zning dastlabki ma’nosini va shaklini aniqlashda
va nihoyat, etimologik lug‘atlar tuzishda asosiy manba bo‘lib xizmat qiladi.

Izohli lug‘atga kiritilgan har bir so‘z yoki termin bosh so‘z hisoblanib, bosh so‘z va unga oid materiallar
alohida lug‘at maqolasini tashkil etadi. Bosh so‘zga oid etimologik ma’lumot lug‘at maqolasining bosh
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so‘zdan keying komponenti hisoblanadi. Va o‘quvchida katta qizigish uyg‘otadi. Ikki jildli izohli lug‘atda ham
bosh so‘zlarga etimologik ma’lumot berilgan bo‘lib, unda muayyan chet so‘z “termin”ning qaysi tilga
mansubligini shartli gisqartma orqali ko‘rsatish bilnagina cheklangan. Masalan: a-
arabcha, f-t-fors-tojikcha, r-ruscha va hokazo. Yangi izohli lug‘atda esa muayyan so‘z asli mansub bo‘lgan
til(shartli qisqartma bilan), so‘zning shu tildagi yozilishi va dastlabki ma’nosi gayd etilgan.

Xulosa. Har bir so‘z shu ikki tamonning birligidan iborat. Demak, so‘z — nutqning mastaqil bo‘lagi, u
ma’no va shakillanish jihatidan bir butunlikka ega. So‘z sistematik va gramatik butunlikdan iborat... So‘z
leksikologiyaning ham, grammatikaning ham ob’yekti. O‘z navbatida leksikologiya so‘zning ma’nosi, bu
ma’noning taraqqiy etish yo‘lini, gramatika esa so‘zning strukturasini, tarkibini, morfemasini, so‘zning
turkumga bo‘linishini tekshiradi. Bular bir-birlari bilan uzviy bog’liqdir.

So‘z nutqning eng asosiy bo‘lakalaridandir, chunki insonlarning o‘zaro aloqa-aralashuvida,
fikrlashuvida eng muhim vazifani gap va so‘z bajaradi. Demak, so‘z fikr bayon qilishda eng asosiy vazifani
bajaradi: fikrni gap ifoda qiladi, gap esa, so‘zlardan tuziladi: “Til — kishi alogasini eng muhim vositasi”. Tilning
asosiy materiali so‘z bo‘lib, u turli ma’nolarni ifodalashga xizmat qgiladi. So‘z orqali turmushning turli
tomonlari, kishilik jamiyatining, insonning turmush tajribalari aks ettiriladi. So‘z predmet, harakat, holat kabi
ma’nolarni, his tuyg’ularni bildiradi.
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UO‘K 81
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Annotatsiya. Yer yuzida o ‘ziga xos qgimmatga ega bo ‘lgan va muayyan gimmatga ega bo ‘Imagan toshlar
hamda tilda ularning nomlari bor. Aslida, toshlar dunyosi va ularning nomlari ham olam lisoniy manzarasida
o ‘zgacha go ‘zallik va giymat kasb etadi. O zbek tilshunosligida xrematonimiya lingvistik jihatdan juda kam
tadqiq etilgan. Tosh nomlari, ularning ma’no girralari, tadqiqi masalalari bo ‘yicha alohida monografik
rakursda bajarilgan ishlarning salmog ‘i katta emas. Zotan, xalq kundalik hayotida gimmatbaho tosh nomlari,
ya'ni xrematonimlardan o'g‘il-u qizlariga nom tanlashlarida, ibora, magqol, matallar, ulardagi go ‘zal
o0 xshatishlar, metaforalar, istioralar sifatida keng foydalanishadi. Qimmatbaho tosh nomlari badiiy tasvir
vositasi sifatida durdona asarlarga ham ko ‘chgan. Fikrimizni hazrat mir Alisher Navoiy asarlarida
gimmatbaho tosh nomlaridan go ‘zal tasvir vositasi sifatida unumli foydalanganliklari ham dalillaydi.

Kalit so“zlar: onomastika, xrematonimlar, menerologiya, tasvir vositasi, estetik gadriyat

HA3BAHMSI IPATOLIEHHBIX KAMHEN KAK CPEJICTBO XYJI0KECTBEHHO
WLTIOCTPALIMA

Annomauus. Ha 3emne ecmv Kamuu, umerowjue c8oio cOOCMEEHHYIO YEHHOCMb, U e, KOmopbvle He
uMelonm HUKaKoU KOHKPEemHOU YeHHOCMU, U UX Ha36aHus 8 A3bike. [1o cymu, Mup Kamueu u ux Ha36aHus Maxice
npuobpemaiom ocobyio Kpacomy u YyeHHOCms 8 A3bIKOBOM JaHouapme mupa. Xpemamonumus 6 y36eKcKkom
AZBIKO3HAHUU Uu3yueHa Kpauue cnado. OmoenbHblX MOHOSPApUUECKUX pabom, NOCEAUEHHBIX BONPOCAM
HA36aHUL KAMHElU, UX CEMaHMUKe U U3y4eHuio, Npakmuiecku nem. JleicmeumenbHo, 6 N0OGCEOHEGHOU JICUHU
JI00U WUPOKO UCNONL3VIOM HA38ANUS OPACOYEHHBIX KAMHEll, MO eCllb XPeMamoHUMbl, NPU 6bl00pe UMEH 04
CBOUX CHIHOGE U D0Yepel, 8 Kauecmee GblpalceHull, NOCI08UY, NO20BOPOK, KPACUBBIX CPABHEHUU, Memadop,
annezoputi. Hazeanusa opazoyennvix Kamuel nepekouesany u 6 ueoegpsbl KAk cpeocmeo Xy0olcecmeeHHo20
svipadcenus. Hauty mvicib noomeepoicoaem u d¢pghexmusnoe ucnonb3osanue Hazeanuli OpazoyenHblx KamHell
Kax cpeocmea Xy00icecmeenHo20 8blpadiceus 6 npoussedenusx xazpama Mup Anuwepa Hasou.

Knwuesvie cnosa: omomacmuxa, Xpemamouumbvl, MEHepOo2us, 00pasHas cpeod, 3CMemudecKast
YEHHOCMb.

NAMES OF PRECIOUS STONES AS A MEANS OF ARTISTIC ILLUSTRATION

Abstract. There are stones on earth that have their own value, and those that have no specific value,
and their names in language. In fact, the world of stones and their names also acquire a special beauty and
value in the linguistic landscape of the world. Chrematonymy in Uzbek linguistics has been studied extremely
poorly. There are practically no separate monographs devoted to the issues of stone names, their semantics
and study. Indeed, in everyday life people widely use the names of precious stones, that is, chrematonyms,
when choosing names for their sons and daughters, as expressions, proverbs, sayings, beautiful comparisons,
metaphors, allegories. The names of precious stones migrated into masterpieces as a means of artistic
expression. Our idea is confirmed by the effective use of the names of precious stones as a means of artistic
expression in the works of Hazrat Mir Alisher Navoi.

Key words: onomastics, chrematonyms, menerology, image tool, aesthetic value

Kirish. Jahon lingvistikasi taraqgiyotida turli nomlarning funksional va lingvistik o‘ziga xosligi
tilshunoslikning alohida bo‘limi — onomastikaning shakllanishiga olib keldi. Narsa-obyekt nomlarida
lingvistik va ekstralingvistik omillar eng yaqin alogada bo‘lganligi, qiziqarliligi tufayli tilshunoslik sohalari
orasida onomastika nihoyatda gimmatli tadgigot sohasidir. Jumladan, minerologik til birliklarini —
xrematonimlar guruhiga mansub gimmatbaho tosh, ma’danlar hamda musiga ashoblari semantik
nominatsiyasining o‘ziga xos lingvomadaniy, lingvopoetik, leksikografik xususiyatlarini tadqig etish kabi
ilmiy tadgiqotlar hozirgi davrda muhim ahamiyat kasb etmoqda. Bu, o‘z navbatida, integrativ soha
leksikasining rivojlanishi, mazkur sohaning alohida terminotizimida faol qo‘llaniladigan onomastikaning
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moddiy madaniyat nomlarini ilmiy jihatdan atroflicha tadqiq gilish zaruratini yuzaga keitiradi. Moddiy
madaniyatimiz bo‘lmish tosh va ma’dan, musiqa asboblarining leksik-nominativ xususiyatlari ularni
lingvokognitiv va lingvokulturologik jihatdan aniglashni tagozo etadi.

Asosiy gism. Dunyo tilshunosligida onomastika alohida nomlarning mohiyatini, funksional o‘ziga
xosligini, kelib chiqishi, rivojlanishini, tilning barcha darajalari bilan bog‘lanishini, onomastika fanining
0‘zining nazariy va amaliy ahamiyatini hamda boshqa fanlar bilan aloqalarini o‘rganadi. O‘zbek tili kesimida
xrematonimlar nominatsiyasining turli jihatdan — maxsus terminlarning lingvistik jihatdan yetarli darajada
izohlanmaganligi, o‘quv lug‘atlari yaratilmaganligi, o‘rganilayotgan birliklarning tuzilishi, semantikasi va
sinonimik munosabatlari, umuman lisoniy tasniflarining yetarli darajada yo‘qligi hamda sharq madaniyatini
aks ettiruvchi xususiyatlarining atroflicha tadqiq etilmaganligi mavzuning dolzarbligini belgilaydi.

Jahon lingvistikasida onomasiologiyaning rivojlanishi M.Garvalik, T.Vitkovskiy, V.D.Bondaletov,
A.V.Superanskaya, N.V.Podolskaya, Y.S.Kubryakova kabi olimlarning nomlari bilan bog‘liq [Radjabova,
2024: 4]. Qimmatbaho tosh va ma’dan nomlari shakllanishining nominatsion-motivatsion xususiyatlari
D.Pauel, D.Jeyms, J.Vodiska, P.J.Dan, J.Mandarino, E.Malkolm kabi olimlarning tadqiqot ishlarida oz aksini
topgan [Radjabova, 2024: 4].

O‘zbek nomshunosligi o‘tgan asrning 50-60-yillaridan alohida ilmiy yo‘nalish sifatida yuzaga keldi.
O‘zbek onomastikasi fani, uning tarkibiy gismlarining rivojlanishida E.Begmatov, S.Nayimov, G*.Sattorov,
S.Rahimov, 1.Xudoynazarov, R.Xudoyberganov, B.Yo‘ldoshev, S.Karimov, S.Bo‘riyev, K.Sh.Marqayev,
Sh.Yoqubov, D.Andaniyozova, H.Jamolxonov, Y.Eshonkulov, G.X.Nigmatova, M.Xoshimxo‘jayeva,
H.Dadaboyev, Sh.Bobojonov, Q.Karimov, N.Ulugov, Y.Avlakulov, A.Muhammadjonov, M.Xusanova,
S.Qorayev, H.Hasanov, Sh.Orifjonova, H.Saidova, B.Qilichev kabi olimlarning hissasi katta.

Natijalar va muhokama. Tilimizda uzoq tarixiy davrni bosib o‘tgan, tilning turli taraqqiyot
bosgichlarida paydo bo‘lgan shunday lug‘aviy birliklar mavjudki, ular til tarixi, dialektologiya, etnografiya,
xalq tarixi va xalglarning o‘zaro ijtimoiy-siyosiy hamda madaniy alogalari bilan bog‘liq. Shunday lug‘aviy
birliklar sirasiga kosmonimlar, ktematonimlar, ideonimlar, biblionimlar, fiktonimlar, xronimlar,
xromatonimlar, xrematonimlar kiradi.

Kosmonimlar — kosmik fazoda joylashgan samoviy obyektlarning atoqli otlarini o‘rganuvchi soha
[bermaros, 2013:2]. Masalan, Quyosh, Oy, Zuhra, Mirrix, Mushtariy va Zuhal kabi. Mazkur mavzu o‘zbek
olimlari H.Eshonqulov, A.Primov, M.Jo‘rayev, Z.Yunusovalar tomonidan tadqiq etilgan. Masalan,
H.Eshonqulov “Alisher Navoiy she'riyatida samoviy timsollar” mavzusida nomzodlik ishnini himoya qilgan
bo‘lsa, Z.Yunusova “O‘zbek tilida lug‘aviy mikrosistemaning tarkibi va rivojlanishi (samoviy yoritgichlar
lug‘avik guruhi misolida)” nomli tadqiqot ishini amalga oshirgan.

Ktematonimlar — xalq tarixi, madaniyati uchun ma’lum ahamiyatga molik bo‘lgan ba’zi nodir qurollar,
ashob-uskunalar, buyumlarning atoqli otlarini o‘rganuvchi soha. Masalan, Xitoy chinnisi, Chust pichog ‘i kabi.

Ideonimlar tarixiy asarlar, hujjatlarning atoqli otlarini o‘rganuvchi soha hisoblanadi: “Ta’lim
to ‘g ‘risida ’gi gonun, Mustaqillik dekloratsiyasi va h.

Biblionimlar — har qanday badiiy, ilmiy, diniy, siyosiy asarga berilgan nom, ya’ni sarlavhalarni
o‘rganuvchi soha. Masalan, “O ‘tkan kunlar”, “Mehrobdan chayon”, “Yulduzli tunlar”, “Aviodlar davoni”
va h. Biblionimlar, aslida, ideonimlarning bir turi hisoblanadi.

Fiktonimlar — rassom, ijodkorlar tomonidan yaratilgan san’at asarlari nomini o‘rganuvchi soha.
“Notanish ayol” surati, “Madonna” surati Kabi.

Xronimlar (yoki xrononimlar) tarixiy vaqt va davrlar nomlarini o‘rganadi, masalan, Uyg ‘onish davri,
Uchinchi Renesans davri, Temuriylar davri va b.

Xromatonimlar (yoki koloronimlar) — rang nominatsiyasi yoki rang nomlarini o‘rganuvchi soha.

Xrematonimlar — moddiy madaniyat obyektlariga qo‘yilgan o‘ziga xos nomlarni, qurol, musiga
asboblari, zargarlik buyumlari, gimmatbaho toshlar, shuningdek, idish-tavoglarning nomlarini o‘rganuvchi
juda keng soha. Onomastik ko‘lamda xrematonimlar, ya’'ni jonsiz narsa nomlari, shuningdek, gimmatbaho
tosh va minerallar, zargarlik buyumlari nomlari muhim o‘rin tutadi. Moddiy madaniyat bo‘lagi bo‘lgan
gimmatbaho toshlar nafagat minerolog, geograf, geologlar, balki tilshunoslar uchun ham tadgiqot obyekti
sanaladi. Zero, qimmatbaho tosh, aynigsa, yirik olmoslarning nomlari ma’lum an’analarga ega bo‘lgan
onomastika fanining bir bo‘g‘ini, desak mubolag‘a bo‘Imaydi.

Mutaxassislar tomonidan tabiatda bir yuz ellikdan ortiq gimmatbaho va yarim gimmatbaho toshlar
mavjudligi aniglangan. O‘z davrida balo-gazodan asrovchi, omad va boylik keltiruvchi, kasalliklarning oldini
oluvchi va davolovchi xususiyatga ega toshlar aholi o‘rtasida keng iste’molda bo‘lganki, bu toshlarlarning har
biri 0z tarixiga ega. Ayrim toshlarga ularning kelib chiqishiga ko‘ra (dengiz marvaridi, G ‘azg ‘on marmari...),
hajmiga garab (Ko ‘hinur olmosi, Samoyinur olmosi, Kolumb brillianti...), ba’zan ularning zargarlik buyumi
sifatida nomlari (olmos ko ‘zli uzuk, rubin ko ‘zli sirg ‘a, marvarid toshli munchoq....) ham qo‘yilgan.
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Qadimda qimmatbaho toshlarni faqat rangiga qarab ajratishgan. Qizil yoki qizg‘ish rangli barcha
toshlarni “yoqut”, yashil toshlar “zumrad”, ko‘klari esa “gavhar” (forscha so‘z) deyilgan. O‘zidan nur
sochadigan barcha chagmoq toshlar “javohir” nomi bilan atalgan. Keyinchalik toshlarni nafaqgat rangi balki
sofligi, noyobligi, mustahkam va pishiqligi ham hisobga olindi. Aslida, ularning faqat to‘rttasini: olmos, yoqut,
zumrad va gavharni javhar (arabcha so‘z — gimmatbaho tosh degani) deyish mumkin. Javohirlar gimmatbaho
bezak buyumlari tayyorlash uchun ishlatiladigan o‘ziga xos xususiyatli minerallar hisoblanadi.

Alisher Navoiy asarlarida zumrad (yashil rangli) gimmatbaho tosh nomi zumurrad shaklida
go‘llanilganligini ko‘ramiz. Jumladan, “Sabbayi sayyor” dostonida uchinchi iglim yo‘lidan kelayotgan
musofir aytgan hikoyat bor. Unda misrlik savdogarning o‘g‘li dono, oqil, saxiy Sa’d haqida gap boradi.
Musofirlar uchun qurdirilgan mehmonxonada Sa’d bir kuni yashil kiyimlar kiygan ikki musofirni ochiq chehra
bilan kutib olib, ziyofat qildi. Shu o‘rinda Navoiy zumurrad so‘zini musofirlarning kiyimi rangi ma’nosida
qo‘llaydi:

Ul iki rahravi zumurradpo ‘sh,

Rahnamoyi aning, nechukki suro ‘sh [Navoiy, 2011: 3].

Demak, “iki rahravi zumurradpo ‘sh * ikki yashil rangli libos kiygan musofir ma’nosida qo‘llanilmoqda.

Bu hikoyatni Bahrom dushanba kuni yashil rang gasrda tinglaydi. Navoiy uning tasvirida yashil rang
qasr, sabzarang libosli sarv (go‘zal), zumrad rang jom, hayot suvi, tiriklik chashmasi, Xizr kabi yashil rang
ma’nosini anglatuvchi so‘zlar tanosubini mahorat bilan ishlatadi.

Angachakim zumurradin gardun —

Bo ‘Idi tun xayli dudidin shabgu [Navoiy, 2011: 3].

Ma’nosi: Gardun (osmon) yuzini turli rang bilan tongning zumurrad chodiriga o‘radi. Ya’ni zangori
osmon bulutlardan tozalangach, quyosh o‘z nurini ko‘kalamzorlarga yoydi. Bu o‘rinda ham zumurrad rang
ma’nosida ishlatilgan. Ammo shunchaki yashil rang emas, zumurrad toshining rangi misoli.

Af’iyi g ‘am chu elga ayladi zo ',

Ani jomi zumurrad ayladi ko ‘r [Navoiy, 2011: 3].

Ma’nosi: G‘am ajdahosi elga zo‘rlik gilmoqchi edi, uni zumurrad jomi ko‘r qildi. Ya’ni, afsonalarga
ko‘ra, zumrad toshiga hirs bilan tikilganning ko‘zi ko‘r bo‘lib qolar ekan. Bu o‘rinda shoir zumurrad rangli
jomdagi may el g‘amini aritdi— xalq may ichib xursandchilik gilgach g‘amlardan yiroq bo‘ldi, deya go‘zal
tashbeh giladi.

Yana bir o‘rinda shoir shu afsonaga ishora qilib shunday yozadi:

Gar zumurraddin o ‘Isa ko ‘r af’i,

Ham zumurrad qilur aning daf’i [Navoiy, 2011: 3].

Afsonalarga ko‘ra, javohirlar xazinasini ajdarho qo‘riglab yotadi. Xazinadagi qaysidir sehrli narsani
qo‘lga kiritish uchun sofdil, mard bahodirlar shu ajdarho bilan jang qiladilar. Agar ajdarho xazinadagi zumrad
toshlarga tikilgan bo‘lsa, albatta, uning ko‘zlari ko‘r bo‘lib qolgan. Bu esa, ajdarho va bahodir jangida
bahodirning qo‘li baland kelishiga sabab bo‘ladi. Shoir shu mazmunga ishora qilib “Agar zumrad toshlar
ajdarho ko‘zini ko‘r gilgan bo‘lsa, endi shu gimmatbaho tosh (zumurrad) uning o‘zini ham daf giladi
(yo‘qotadi)”, deb yozadi. Demak, shoir tomonidan zumrad toshining ko‘zni ko‘r qilishi (salbiy), ammo shu
ko‘rlik orgali dushmanni yo‘qotishi (ijobiy) baholangan.

Keltirilgan misollarda zumurrad libos rangi, idish rangi, osmon tusi va qimmatbaho tosh ma’nolarida
go‘llanilganki, bu dostonda o°ziga xos betakror badiiy go‘zallikni yuzaga keltirgan.

Go‘zallik tabiatning bir bo‘lagi tarzida obyektiv nuqtayi nazardan qaralsa, uni gayerda muayyan
ko‘rishimiz mumkin yoki tabiat uni qanday ifoda etadi. Uni ongli mavjudotgina anglashi, nafaqat anglashi
balki his etishi mugarrar. Ongsiz va jonsiz mavjudot masalan, tosh toshning go‘zalligini anglamaydi. Inson
esa, bir toshni ikkinchisidan juda yaxshi farqlaydi. Bir toshga ikkinchi toshdan ko‘proq giymat, baho berishi
birinchi toshni gadrlashidan dalolat. Tabiatdagi zumrad, sadaf, yoqut ijtimoiy hayotda o‘z giymatiga ega
bo‘lsa-da, estetik gadriyat sifatida inson ongida qayta yaraladi va ko zlarning zumrad kabi, tishlarning
sadafdek, lablarning yoqut singari go‘zalligi; Navoiy asarlarida gavharnishon, guharnamoy, duri yatim,
la’lmonand, sadafoso kabi lisoniy tafakkur hosilalari estetik aksiologik bahoning milliy obrazlari natijasidir.

Jumladan, bugungi kunda “Sumalakdan tosh topdim, bir parcha quyosh topdim” ifodasi milliy
madaniyatning lisonda aks etishi yorqin namunasidir. Sumalak — milliy taom nomi. Uning pishirilishida
ishtirok etuvchi tosh taomning kuymasdan pishirilishining bir texnologiyasi bo‘lsa-da, o‘zbek milliy
madaniyatida bu taom tanovulida o‘sha tosh kimning idishidan chigsa, uning orzuiga erishishiga xalq
ishongan. Bunda xalqning kelajakka umid, baxtli hayot haqidagi orzulari mujassamlanganligi xalq to‘qigan,
kuylagan she’r va qo‘shiglarda vogelangan. Sumalakdan topilgan tosh — o‘zbek milliy madaniyatining
realiyasi. U o‘zbekona milliy olam manzarasini yaratadi, bilim sifatida shakllanib, mental qurilmalar orgali
lisonda ifodalanadi, ya’ni yuqorida ifoda etilgan qo‘shiq satrlarida tosh quyosh sifatida gayta jonlangan, zero,
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gattig, sovuq, jonsiz tabiat naturfakti issig, mehrli gadriyatli ashyoviylikni inson ongida vujudga keltirgan.
Demak, madaniyat tushunchasida qadr kabi omillarning oz vazifasini bajarishida inson omili muhim o‘rin
egallaydi va insonning o‘zi ijtimoiy hodisaga giymat berib, milliy ongini shakllantiradi. Idrokli jonzot sifatida
inson o‘z tafakkurida go‘zallikni jonlantiradi, unga baho beradi, gadrlaydi hamda mental birliklar yordamida
uni belgilar orgali ifodalaydi, gadriyatli ashyoviylik kasb etadi, avloddan avlodga yetkazish jarayonida bilimlar
sistemasini, ya’ni freymlarni yaratadi yoki tosh freymining yana bir slotini o‘zbek ongida shakllantiradi
[Yuldasheva, 2024: 5]. Zero, bu boshga milliy madaniyatlarda uchramasligi mumkin.

Shu nugqtayi nazar bilan yondashuv hazrat mir Alisher Navoiy asarlarida turfa ma’nolarni yuzaga
chiqarish uchun badiiy tasvir vositasi sifatida qo‘llanilgan gimmatbaho tosh nomlari kezi kelganda
umumbashariy, 0‘z o‘rnida faqat o‘zbek milliy madaniyatigagina xos jihatlarni ifoda eta olgan. Navoiyning
ijod ummonida qimmatbaho tosh nomlari bisyor. U tadqiqotchidan mohir g‘avvoslikni talab etadi.

Xulosa. Umuman olganda, moddiy madaniyat obyekti uchun noyob nom yaratish sirli va chinakam
sehrli harakat desak, mubolag‘a bo‘lmaydi. Zero, nom kelajakka ma’lum bir xazina haqida eng muhim narsani
olib kelishi kerakki, bu mananiyatning muhim gismini belgilashi anig. O‘zbek tilida ochiq tizimda yashovchi
xrematonimlar soha leksikasining bir gismi ekanligini aniglash, ularning milliy xususiyatlarini lingvokognitiv
asoslarda ochib berish, xrematonimlar an’anaviy tarzda o‘rnatilgan yadro (muntazam yadro) va doimiy
ravishda to‘ldirilib boriladigan periferiyaga egaligini leksik-semantik va morfologik-struktur jihatlardan ochib
berish muhim.

Zotan, badiiy matn namunalarda tosh va boshga xrematonimlarning qo‘llanish xususiyatlari, milliy-
mental xossalari lingvomadaniy, leksikografik, uslubiy, poetik jihatlardan tadqigq etish til ifoda etgan
go‘zalliklar tasvirini yuzaga chiqaradi.
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IHAPCUHI' UHTEPHET-TEKCTOB U ®OPMUPOBAHMUME 3JIEKTPOHHOI'O KOPIIYCA
Y3BEKCKOI'O SA3bIKA

Aeezoe Cyxpoo Cobupoeuu,

npenoodasamens Kageopwl pycCcKo2o sI3bIKA U IUMepamypvl
byxapcxuii 2ocyoapcmeenuwiil ynugepcumem
1990senigama@gmail.com

Annomauua. Vccrnedosanue noceaweno asmoMamusuposaHHomy coopy y30eKCKuUX MmeKCmos u3
OMKPBLIMbIX UHMEPHEM-UCTOYHUKOS U YOPMUPOBAHUIO RULOMHO20 INIEKMPOHHO20 KOPHyca 00vémom 18 min
€08, BKIIOHAIWE20 XYy00XHCeCmeeHHble, HAYYHble U 00UWeCmBeHHO-NOaUumuYecKue xHcaupvl. B cmamve
onucansl ckpunmol Ha Python (requests, Beautiful Soup), obecneuusarowue napcune, 04Ucmy u yHUGUKAyuo
Oanublx @ aamunckoll epaghuxe. Ilpedcmasnenvl pe3yabmamvl MOPHOI0SULECKOU PA3MEMKU. TeMMAMUZAYUSL
oxeamuna 85% moxenos, eviseieHo 6onee 1,5 MaH YHUKATLHBIX CI080GOpM, uz komopwix 40% — eanaxcei.
LononnumenvHo nokazaHa nNpaKmMuyeckdas 3HAYUMOCMb CO30AHHO20 pecypca Oas 3a0a¥y MAWUHHOZO
nepesooa, obyuenus cucmem STT / TTS u xomnvlomepHou Jaekcuxozpaguu. BusyarbHull aHaiu3
pacnpeoenenus AHcaupos oemoncmpupyem npeoobradanue nyonuyucmuxu (55%) npu coarancuposarHmom
npeocmasieHuu Xy00dHCeCMEEHHbIX U HAYYHbIX MEeKCMOo8, YMmo NoOmeEepiucoaem penpe3eHmamueHoCms
Kopnyca.

Knwouesvie cnosa: snexmponnviii Kopnyc, y30eKCcKuill 53vlK, 6e0-napcuHe, UHMepHem-pecypcul,
KOpNYCHASL TUHCBUCIUKA, KOMNbIOMEPHAS JIUHSBUCMUKA, COOp MeKCMOBbIX OAaHHbIX, Mopdonocuieckas
pasmemxa, Python.

INTERNET MATNLARI PARSINGI VA O‘ZBEK TILI ELEKTRON KORPUSINI
SHAKLLANTIRISH

Annotatsiya. Tadgigot ochiq internet manbalaridan o ‘zbek tilidagi matnlarni avtomatlashtirilgan
usulda to ‘plash va badiiy, ilmiy hamda ijtimoiy-siyosiy janrlarni o ‘z ichiga olgan 18 million so ‘zdan iborat
tajribaviy elektron korpusni shakllantirishga bag ‘ishlangan. Magqolada lotin alifbosidagi ma’lumotlarni
ajratib olish, tozalash va bir xil shaklga keltirish imkonini beruvchi Python (requests, Beautiful Soup)
skriptlari tasvirlangan. Morfologik tahlil natijalari keltirilgan: lemmatizatsiya tokenlarning 85 foizini gamrab
olgan, 1,5 milliondan ortiq unikal so‘z shakllari aniglangan bo ‘lib, ularning 40 foizi gapakslardir. Bundan
tashqari, yaratilgan resursning mashina tarjimasi, nutqni tanish va sintez qilish tizimlarini o ‘qitish hamda
kompyuter leksikografiyasi masalalarini  yechishdagi amaliy ahamiyati ko ‘rsatib o ‘tilgan. Janrlar
tagsimotining vizual tahlili badiiy va ilmiy matnlarning muvozanatli taqdim etilishi sharoitida
publitsistikaning ustunligini (55%) ko ‘rsatadi, bu esa korpusning reprezentativligini tasdiglaydi.

Kalit so‘zlar: elektron korpus, o‘zbek tili, veb-parsing, internet resurslari, korpus tilshunosligi,
kompyuter tilshunosligi, matn ma’lumotlarini to ‘plash, morfologik tahlil, Python.

PARSING INTERNET TEXTS AND CREATING AN ELECTRONIC CORPUS OF THE
UZBEK LANGUAGE

Abstract. The study focuses on the automated collection of Uzbek texts from open internet sources and
the creation of a pilot electronic corpus comprising 18 million words, encompassing fiction, scientific, and
socio-political genres. The article details Python scripts (utilizing requests and Beautiful Soup libraries) that
facilitate parsing, cleaning, and standardization of data in Latin script. The results of morphological
annotation are presented: lemmatization covered 85% of tokens, with over 1.5 million unique word forms
identified, of which 40% are hapaxes. Furthermore, the practical significance of the created resource is
demonstrated for machine translation tasks, training speech-to-text (STT) and text-to-speech (TTS) systems,
and computational lexicography. A visual analysis of genre distribution reveals the predominance of
journalistic texts (55%) alongside a balanced representation of fiction and scientific texts, confirming the
corpus's representativeness.

Keywords: electronic corpus, Uzbek language, web parsing, internet resources, corpus linguistics,
computational linguistics, text data collection, morphological markup, Python.
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BBenenmne. Y30eKCKHiA S3bIK — OJMH U3 KPYITHEHIINX S3bIKOB, IPUHAICKAIIHUX K TIOPKCKOH SI3BIKOBON
CEMbE, Ha KOTOPOM TOBOPSAT 0KoJIo 50 MUJUITMOHOB YeNoBEK 1o BceMy Mupy. HecMoTps Ha 310, 10 HETaBHETO
BPEMEHH OTCYTCTBOBAJI ITOJHOMACIUTAOHBIN 3JIEKTPOHHBIA KOPITYC Y30E€KCKOIO $3bIKa, KOTOPBIH MOT ObI
CIIy’)KUTb 0a30W Ui JIMHIBUCTHYECKMX HCCICIOBAaHUM M IPUKIAIHBIX 3a7ad (MAalIMHHOIO IIE€PEeBOJa,
pacrno3HaBaHUs peyd U T.A.). B COBpEMEHHBIX yCIOBHAX AKTHBHO Pa3BUBAETCS HAIpPaBJI€HHE KOPILYCHOU
JUHTBUCTUKY, HALEJIEHHOE Ha CO3JaHHe OOIIMPHBIX KOPILyCOB TEKCTOB MJSI Pa3IM4YHBIX S3BIKOB.
«HanuoHnanbsHble KOpITyca YK€ CO3aHbl U1l MHOTUX KPYIHBIX SI3bIKOB (@HIJIMHCKOT0, PyCCKOT0, KHTalCKOro
U Jp.), OHU BKJIIOYAIOT MWUIMOHBI CIIOBOYIOTpeOIeHNH U pazHooOpasHble TekcThl» [1. ¢. 221]. Hamuuue
pEeNpe3eHTaTUBHOTO KOPITyca MO3BOJISET BRISIBIATH 3aKOHOMEPHOCTH S13bIKA HA OCHOBE PEajIbHBIX AAHHBIX U
o0ecrieynBaeT UcCIea0BaTeNe U NPUKIAIHbIX Pa3pab0TUYMKOB JOCTOBEPHBIM MaTepuanoM. s y30eKcKkoro
SI3bIKA CO3JaHUE AIEKTPOHHOTO KOPITyca CTallo MPUOPUTETHOH 3a1aueii, 00yCIOBIEHHON MOTPEOHOCTSIMU KaK
HayKH, TaK U 00LIeCTBa.

MeToabl 1 HCTOYHUKH HCCJIeA0BaHMA. VcciienoBaHNe BBIITOJHEHO HA CTHIKE METOI0B KOMITBIOTEPHOM
U KOPIyCHOM JIMHTBUCTHUKHU. [IpuMeHsuICS omMcaTelIbHBIM METOX, CPaBHUTEIbHO-aHAINTHYECKHH METOM, a
TaKXKe METOJl KOMIBIOTEPHOTO dKcniepumenTa. [locneqauii 3akmovancs B pazpadorke Python-ckpunros amns
ABTOMATHU3UPOBAHHOTO cOOpa NaHHBIX (BeO-MapcUHra) ¢ y30€KCKUX WHTEPHET-PECYPCOB U MOCIEIYIOIIEH
00pabOTKH TEKCTOB.

[lpu peanuzanuy y4YUTHIBAIMCH PEKOMEHAAIMHM KOPIYCHOW JIMHTBUCTHKA O HEOOXOIUMOCTH
YKaHPOBOTO M CTHIIEBOI'O Pa3HOOOpasusi TEKCTOBOTO marepuaia. s oOecriedeHus] penpe3eHTaTUBHOCTH B
KOPITyC BKJIIOUCHBI TEKCTHI XyA0KECTBEHHON JIUTEPATYpPhl, HAyYHbIE CTaThH U OOIIECTBEHHO-TIOIUTHYECKHE
nyOnukanuy. MCTOYHMKaMU JaHHBIX IOCTYXWJIM OTKPBIThIE OHJIaWH-OMOIMOTEKH, 3JCKTPOHHBIC BEPCUHU
y30€KCKHX JUTEPaTypHBIX MPOU3BEICHHH, HAYYHbIC KYPHAJbI, HOBOCTHBIC CAlThl U MPaBUTEIHCTBEHHBIE
MOPTAaJIbl Ha y30€KCKOM SI3bIKE.

[IpenBaputensHO NpoBeAEH 0030 aKaJeMHUYECKOM JIUTEPATYyPhl HA PYCCKOM, aHITIMHCKOM H y30€KCKOM
SI3bIKAX, TOCBSIIEHHOW BOIpPOCaM CO3/aHHs KOPIYcoB. B uacTHOCTH, OBUTM W3y4YeHBI TPYJIbI MO OOIIEH
KopmycHo JuHrBUCTHKE (pabothl B.A.Ilnynrsna u B.I1.3axapoBa), UCCIeIOBaHUS 110 aBTOMAaTHYECKOMY
cObopy BeO-KOpIyCOB, a TaKKe JIUCCEPTALMOHHBIE HCCIENOBaHMS Y30€KCKHX YYEHBIX, IOCBSILEHHbIE
HanmoHanbHOMY Kopmycy (II.Xampoepa, Y.XomuépoB u ap.). TeopeTuaeckyro 0OCHOBY pabOThI COCTABHIU
KJIaCCUYECKHE ONpe/IeieHus KopITyca Kak COOpaHHs TEKCTOB B JIEKTPOHHOH hopMe, CHAOKEHHOTO HAYYHBIM
anmapaTroM, KOTOpOe TeM IIeHHEe, YeM IOJTHEE €0 JIMHIBUCTUUECKas pa3MeTKa.

Pe3ysabTaThl MccienoBaHusi. B pesynbrare mnpopenaHHOW paboOTHl CPOPMHUPOBAH HHJIOTHBIN
3JIEKTPOHHBIN KOPIyC Y30€KCKOro $3bIKa Ha OCHOBE TEKCTOB, IMOJNYYEHHBIX M3 OTKPBITBIX HHTEPHET-
nctouHukoB. Kopmyc Bkimrouaer B 001l CIOXKHOCTH OKOJIO 18 MUIITIMOHOB CI0BOYNOTpeOIeHNH (TOKEHOB)
1 OXBAaThIBAET MEPHOJ TOCIeAHUX 15 Jer.

CobOpaHHble TEKCTHl YCIOBHO pa3felieHbl Ha TPU OCHOBHBIE KaTeTOPWHU: XYHO0KECTBEHHBIE
(mpo3anveckre U TOATHYECKHUE MPOU3BENICHNS), HaAyYHbIE (CTAThH, yueOHbIE MaTepHajbl) H OOLICCTBEHHO-
MOJIMTHYECKHE (HOBOCTHBIE 3aMETKH, aHAIUTHYECKHE 0030pbl, opuinanbHble BEICTYIIICHHS). beuto codpano
mopsaka 500 XymojkecTBEHHBIX TEKCTOB (KiIaccMdeckas W COBPEMEHHas JuTepaTypa), HECKOIBKO COTEH
Hay4YHBIX MyONMKaIWid, a TAaK)KE€ MacCHB HOBOCTHBIX CTaTel M3 Pa3iMyHBIX M3AaHWN. Takol pazHOPOTHBIN
cOCTaB Kopmyca oOecrnednBaeT MaKCHUMaJbHOE >KaHPOBOE TMOKPHITUE W COOTBETCTBYET IPHUHLMITY
PENpPEe3eHTaTUBHOCTH, O BaXXHOCTH KoToporo numeT B.A.IlnmyHrsH, oTMeuas, 4To «HAIIMOHAIBHBIN KOpITyC
JOJDKEH BKITIOYATh MPAKTHYECKH JIIOOBIE THIBI MHUCbMEHHOTO IMCKypca — OT XYyA0)KECTBEHHOW MPO3bI 0
yacTHOM mepenuckm» [1. c. 222]. O6muii 06bEM KopITyca MPOAOIKAET PacTy MO0 MEPe TMOCTYIICHUS HOBBIX
JaHHBIX, U YK€ ceiiyac OH COMOCTaBUM C 00BEMaMU KOPITYCOB JIJIsl HEKOTOPBIX APYTHX TIOPKCKUX S3BIKOB.

XKaHpoBasi CTPyKTypa NMUIOTHOro Kopryca y36ekckoro si3bika
10t

- (<)) (o]
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O6bEM, MJIH TOKEHOB

N
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Oé)LueCTBeHHO-I'lOﬂVITVI‘-ieCXvﬂO)KeCTBeHHble Hay4Hble

Puc. 1. PacnpenesieHue TEKCTOB MO KAHPaM B COOPAHHOM Y30eKCKOM Kopmyce
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Kopmyc y30ekckoro si3pika BKJItOYaeT 18 MIH COB U3 KOTOPBIX 55% myOaunuctuka (10 mun), 28%
XyAokecTBeHHasi nuteparypa (5 muH) u 17% nayunbsie Tekctsl (3 miH). 3adukcupoBano 6ornee 1,5 miuH
YHUKaIBHBIX CII0BO(opM, 0k0i10 40% U3 HUX — Xamakchl. ABTOMaTHYECKH JIEMMATH3UPOBAHO 85% TOKEHOB,
ocraBiuecst 15% — MMEHOBaHHBIE CYIIHOCTH M peIKHE 3auMCTBOBaHHUA. IIpoBepka BBIOOpKH IOKa3aja
BBICOKOE Ka4eCTBO OYHMIICHHBIX JaHHBIX.

Oo0cyxnenue. @opMUPOBaHUE 3JEKTPOHHOIO KOPITyca Y30E€KCKOTrO fA3bIKa MOCPEICTBOM IapCHHIa
HWHTEPHET-PECYPCOB BBIIBUIIO KaK 3HAYMTEIbHBIM MOTEHIHAN, TaK U PSAA CIOKHOCTEH MOJOOHOTO MOAX0Aa.
OmHUM U3 KIIOYEBBIX NPEHMYIIECTB BeO-TIAPCHHIa SBISETCS NPAKTHUECKH HEOTPaHWYECHHBIH 00BEM
JOCTYITHOTO s3bIKOBOTO Marepuaia. Kak metko 3amermnu A.Kunrappudd u I'.I'pedencrert, «uTepHer,
N300MITYIOIIUI S3BIKOBBIMU JAHHBIMU BCEX BHIOB M SI3BIKOB, B OTPOMHOM KOJIMYECTBE M B CBOOOIHOM
JOCTYTIE, SIBJISCTCS BEJIMKOJICITHOW UT'POBOM TUIOIIAKOM /sl IMHTBUCTOBY [2. ¢. 6].

JlelicTBUTENBHO, «MHTEPHET MPEJOCTABIISIET KOPIYCHOMY JIMHTBUCTY OOTaTeUIINN «ECOUHUILY» H3
TEKCTOB CaMbIX Pa3HBIX KaHPOB, CTHIICH M ITEpHOIOBY [3. c. 64]. B Hamem ucciemoBaHuN MBI TIOCTAPAIIACh
peann3oBaTh 3Ty HACK, aBTOMAaTHYECKU COOMpas TEKCTbl ¢ MHOTOYMCICHHBIX Y30€KOS3BIYHBIX CAWTOB.
[Ipumenenue s3p1ka nporpaMMupoBanus Python st aTHx 1eneii okazanock onpaBaanHbM. OH IIPeJOCTaBHI
HEO0XOIMMBIE HHCTPYMEHTHI ISl Pa0OTHI ¢ BeO-CTpaHUIIAMU M TEKCTOBBIMH JIaHHBIMH. B mporecce napcunra
rcnonp30BaKch Oubmmoreku Python (requests ams 3arpy3ku HTML-crpannn u Beautiful Soup ains pazbopku
HTML-koaa), 4TO 3HAYUTENBHO YIPOCTUIO M3BJICUEHHE YUCTOTO TEKCTa M3 UCXOJHOTO BeO-KOHTeHTa. Tem
HE MEHee, y)Ke Ha dTarne cOopa JaHHBIX MPHUILIOCH PEIIUTh IPOOIeMy OTCeBa HEpeleBaHTHON HHPOpMAaLIUK:
HE BECh TEKCT Ha BeO-CTpaHHUIIE OTHOCUTCS K OCHOBHOMY KOHTEHTY (BCTPEUAIOTCsI MEHIO, peKIaMHble OIOKH,
KOMMeHTapuu). Msl paspaboramu ¢uibTpel o HTML-Teram u THUMOBBIM MI1a0JOHAM CTpPaHUI], YTOOBI
BBLJICJIATH TOJBKO COZEpKaTelbHbIe (pparMeHThl. Kpome Toro, BaxkHO OBLTO ydecTh crieln(uKy y30eKCKOro
SI3bIKA — OH CYIIECTBYET B Pa3HbIX rpa)uuecKux cucTeMax (JaTHHCKOM M KUPWIUINLE). 3HAaUYUTeIbHAs YacTh
COBPEMEHHBIX WHTEPHET-PECYPCOB MPEICTABICHA JIATHHULEH, OJHAKO TEKCThl COBETCKOrO Iepuoja H
orpeeNi€HHbIE UCTOYHUKH MOTYT OBITh Ha y30eKckoW kupwiune. [103ToMy MBI peann3oBaid MOIYJb
TpPaHCIUTEpAIlMM, ABTOMATHUYECKH MpeoOpa3ylomnii KUPWUINYeCKHe Y30€KCKHe TEKCThl B JIATHHCKUN
anaBuT, NPUHATHIA HbIHE B Y30€KHCTaHe. DTO pELICHHE I[O3BOJWIO YHU(DUIMPOBATH HpeEACTaBIICHHE
JAHHBIX U YIIPOCTHIIO TOCIIEIYIONTYI0 00paOOTKYy.

re
collections Counter
requests
BeautifulSoup

url =

html = requests. (url).
soup = BeautifulSoup(html,
text = soup. )

words = re. ¢

freq = Counter(words)
word, count freq.
print(word, count)

Puc. 2. lIporpamMMHuas peaju3anusi nNpouecca NnapcuHra

Jannsbiii ckpunt Beimosnser HTTP-3anpoc k crpanune no ykazannomy URL (lex.uz), n3snekaer Tekct
6e3 HTML-pa3meTrkun u 3aTeM pa30OMBaeT €ro Ha CJOBa, NMPHUBOAA K HIDKHEMY peructpy. C momormibio
PETYISIPHOTO BBIPAYKEHUS W+ U3 TEKCTa BBIIEISIFOTCS ITOCIIEIOBATEIFHOCTH CHMBOJIOB (CJIOBA), ITOCIIE YETO C
ucnonb3oBaHueM oobekTa CoUNter moacYuTHIBACTCS YacTOTa KaX10ro cioBa. B konue BeiBoasaTcsa 10 cambix
YaCTOTHBIX CJIOB C MX KoruecTBOM. [10100HbIH KO MBI HHTETPUPOBAIIN B IKKJ 110 MHOKecTBY URL-anpecos
BBIODaHHBIX CaWTOB, aBTOMAaTHU3UPOBAB TEM CcaMbiM cOOp Kopiyca. Hamr mapcep oOpabaTeiBacT ThICSYU
CTpaHuIl, cOoOJIoZaeT robots.txt, aemaeT may3bl MEXKAy 3alpocamMH, oOpadaThbiBaeT BO3MOXKHBIC OLIMOKH
COEIMHEHMS U TIEpEHaNpaBICHHUS.

ITocie cOopa TekcTOB mepel HaMu BCTalla cleQyrollas 3ajada: OpraHu3alys U XpaHeHue KopIiyca, a
TaKXe ero JIMHIBUCTHYECKas aHHOTAIMs. 31eCh Mbl ONHUPAJIUCh HAa IOIXOJbI, ONHCAaHHbIE B TPyAax IIO
KOPITYCHOW JINHI'BUCTHKE. B yacTHOCTH, MO4EPKUBAETCS, YTO KAaUEeCTBO KOPIIyca ONMpPEAEIAETCS KaueCTBOM
ero pasmetku. B paborax E.B.HemommBuHOW, MOCBAMIEHHBIX KOPIYCHBIM MEHEIKEpaM, IMOKa3aHo, YTO
«yII0OHO XPaHUTH KOPITYC B CIIEHATBHOM (hopmate, ITO3BOIISAIOIEM XPAHUTD HAPAIY C TEKCTOM aHHOTAIIUHU —
MEeTa/IaHHbIE O TEKCTE, JIEMMBI, YacTH peuu u np» [4. c. 19].
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B namem npoekTte BRIOpaH MPOCTON M OTKPBITHINM (JOPMAT TaHHBIX: TEKCTHI XPAHSITCS B BUAC OTICIBHBIX
¢aitnos UTF-§, crpynmupoBaHHBIX MO KaTETOPHSIM, @ aHHOTHPOBAaHHBIE BEPCHH MPEACTABIAIOTCS B popMaTe
JSON (rme mns kaKAoro cioBa yka3aHa JieMMa U rpammarmdeckas napopmarus). st npeamoxenus «Men
universitetga bordim» (c y36. «f momén B yHUBEpCHUTET») pa3MeTKa XPAHUTCS KaK CIHCOK TOKEHOB: [«MEH»
—PRON, 1-e 1., ex.u., «yauBepcure™» — NOUN, cymr., «ra» — POST, nocnenor, «6op-nu-m» — VERB, mpor.
Bp., 1-e 1.]. Takoit ¢opmar ynobeH A IpOrpaMMHOTO aHaJN3a M MMO3BOJIIET THOKO BBITIOJIHSATH IMOMCK 10
kopmycy. JlobGaBmeHne JUHTBACTHYECKOHM WHpOpManuy (YacTepedyHas pa3MeTKa, JIeMMAaTH3aIlus)
MPOBOJMIIOCH AaBTOMATHYECKH C IMOMOIIBIO Hamero mopgoioruueckoro mMomyis. OCHOBOW Ui HETO
MOCTYXHJ CYIIECTBYIOIINI MalIMHOYMTAEMBIH CJI0Baph y30EKCKOro sI3bIKa, JOMOJHEHHBIN MpaBUiIaMH AJIs
Hambosee pacmnpocTpaH€HHBIX adduKkcoB. MBI OMUpaINch Ha pPe3yJbTaThl IHUCCEPTAIMOHHBIX pPadoT
y30€KCKHX HCClleioBaTeiell, B KOTOPBIX pa3paboTaHbl alroOpuTMBl MOP(HOJOTHYECKOTO aHamu3a s
y30ekckoro kopmyca (M.AGXanoBa npeioKuia MOAYNb AJs aBTOMAaTHYECKON MPaBKU U aHaIM3a TEKCTOB
oumansHo-HaydHOoro cTHis). Hamr Momynb ycnenrHo pa3oupaet npeuMyIeCTBEHHO JTIUTepaTypHBIN S3bIK,
TEM HE MEHEee OH CYIICCTBCHHO MOBBICHI ICHHOCTh KOpIyca. Ye celiuac CTaHOBUTHCS BO3MOXKHBIM
MPOBOJUTH TOMCKOBBIE 3aIPOCHI 10 JIEMMAaM, YTO 3HAYHUT — MCKATh BCE POPMBI ONIPEAETEHHOTO CII0BA B TEKCTE.
3ampoc mo nemme «ko‘rmog» («BHAETH») HAXOAWT B KOPIIyce BCE BXOXKICHHMS Tiaroja BO BceX (opmax
(«ko‘rdi», «ko‘ryapti», «ko‘rganda» u T.1.).

3akmouenue. Cozmanme BebO-kopmyca Y30€KCKOTO — si3bIKa  MOATBEPAHIO  IPPEKTUBHOCTH
ABTOMATHU3UPOBAHHOTO MApCUHTA. 32 KOPOTKUI CPOK cOOpaH penpe3eHTaTUBHBIN MAaCCHB TEKCTOB, BBISIBJICHBI
KITFOUEBbIC JICKCHKO-TPAMMATUYCCKHE OCOOCHHOCTH W 30HBI JUIS YiaydmieHus (Mopgoyorus, >KaHpOBBINA
OaJranc).
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Annomauus. B cmamve npogooumcs yenyOnréHuwlli aHaiu3 0cooOvbiX CHROCOD08 CLOB00OPAZ0BAHUSL
211A207108-HEON02UMO8 6 COBPEMEHHOM HeMEYKOM A3bIKe C AKYeHmMOoM HA 0emepMUHAMUBHbIE KOMNO3UMbL
(aHOOYeHmpu1ecKue ClLoAHCHbIE C06a), KOHMAMUHAYUU U AOOpesuamypbl Kak nPOOYKmMueHble U KpeamuseHboie
Mmoodenu obpazosanusi cios. Ha mamepuane co8pemeHHO20 HeMeyKoz2o A3bIKA, U3BNEYEHHO2O U3 CPeOCms
Maccogoll ungopmayull, UHMePHem-KOMMYHUKAYUU U YCMHOU peyu, pacCMampusames Mopponocuieckas
CmpyKmypa, 0epusayuoHHbvle MexXaHusMbl U CeMAHMuyeckdas MOMUBAYUS HOBbIX 21d20108, MAKUX Kak
«couchsurfeny, «schockverliebeny, «gruschelny, «funzen» u Op. Memodonozus ucciedoganus covemaem
onucamenvHwill, CMPYKMYPHGIL U CPAGHUMENbHLIU aAHAU3, OONOIHEHHbI DJIeMEeHMam KOPNYCHO20
uccne008anUs, 4mo no360J5aem GulA8UMb OOMUHUPYIOWUE MEHOeHYUU 6 NeKCUYeCKUX HOBaYUsX, CmeneHb
Mopghonocuteckol uHmezpayuu aHeIUYU3IMO8, a Maxice poib Memagopsl U aHAI0SUU 8 CO30AHUU HOBbIX
enazonos. Pesynbmamel noouépkugaiom axkmueHoe 3aumMcmeo8aHue UHOCMPAHHBIX 2NEMEHMO8, BbICOKVIO
NPOOYKMUBHOCb KOMNOSUYUOHHBIX MoOenel U OUHAMUKY PA36UMUS COBPEMEHHO20 HeMEeYyKo20 ClO8apA.
Hccneoosanue eHocum 6Kk1a0 6 NOHUMAHUE MEKVUUX NPOYECCO8 CLOB00OPA308AHUSA, d MAKdice umeem
npakmuyeckoe 3Havenue 07 1eKCUKoepapuu, npeno0aganus A3biKd U MEXCKYIbMyPHOU KOMMYHUKAYULUL.

Kniouesvie cnosa: mnemeykuili A3biK, HEONO02U3Mbl, 00pA308aHUe 21A20N06, CIONCHbIE ClO6d,
KonmamuHayus, — abbpesuamypuvl,  AH2IUYUIMbL,  MOPHONO2UA,  CeMAHmMuKd,  Cc108000pa3o6anue,
JIeKCUKOSPAaUs, TUHSBUCUKA.

SPECIAL WAYS OF WORD FORMATION OF VERBAL NEOLOGISMS IN THE GERMAN
LANGUAGE

Abstract. The article provides an in-depth analysis of specific processes involved in the formation of
German verb neologisms, with particular emphasis on Determinativkomposita (endocentric compounds),
blends, and abbreviations as productive and creative word-formation patterns. Drawing on a corpus of
contemporary German usage from media, online communication, and spoken interaction, the study examines
morphological structures, derivational mechanisms, and semantic motivation of newly coined verbs such as
«couchsurfeny, «schockverliebeny, «gruschelny, «funzen» and others. The research methodology combines
descriptive, structural, and comparative approaches, supplemented by elements of corpus analysis, enabling
the identification of prevailing tendencies in lexical innovation and the degree of morphological integration
of Anglicisms. The findings highlight the active incorporation of foreign elements, the role of metaphor and
analogy in coining new verbs, and the high productivity of compositional models in shaping the dynamic
vocabulary of modern German. The study contributes to the understanding of ongoing changes in German
word-formation and offers implications for lexicography, language teaching, and intercultural
communication.

Keywords: German language, neologisms, verb formation, compound words, blends, abbreviations,
Anglicisms, morphology, word formation, semantics, lexicography, linguistics.

NEMIS TILIDA FE’L- NEOLOGIZMLARDA SO‘Z YASALISHNING MAXSUS USULLARI

Annotatsiya. Maqolada zamonaviy nemis tilidagi fe’l-neologizmlarning yasalish jarayonlari chuqur
tahlil gilinadi hamda determinativ kompozitalar (endozentrik qo ‘shma so ‘zlar), kontaminatlar va gisqartma
50 ‘zlar kabi samarali va ijodiy so z yasash modellariga alohida e tibor qaratiladi. Tadgiqot materiali sifatida
ommaviy axborot vositalari, internet muloqoti va og ‘zaki nutqdan olingan zamonaviy nemis tilidagi misollar
tahlil gilinadi. Maqgolada «couchsurfen», «schockverliebeny, «gruschelny, «funzeny kabi yangi fe’llarning
morfologik tuzilishi, derivatsion mexanizmlari va semantik motivatsiyasi batafsil o ‘rganiladi. Tadgiqotda
tavsifiy, struktur va qiyosiy tahlil usullari, shuningdek, korpus tahlili elementlari qo ‘llanilib, leksik yangilik
tendensiyalari, ingliz tilidan kirib kelgan birliklarning morfologik integratsiya darajasi hamda metafora va
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analogiya asosidagi yangi fe’l yasalishi mexanizmlari aniglanadi. Natijalar nemis tili lug‘at tarkibidagi
zamonaviy o ‘zgarishlarni yoritib, leksikografiya, til o ‘qitish va madaniyatlararo mulogot uchun amaliy
ahamiyatga ega bo ‘lishini ko ‘rsatadi.

Kalit so‘zlar: nemis tili, neologizm, fe’l yasalishi, qo ‘shma so ‘z, kontaminat, qisqartma, anglizizm,
morfologiya, semantika, so ‘z yasalishi, lingvistika, leksikografiya.

BBenenue. Hemenkwuii s3pIK XapakTepu3yeTcsl BHICOKOH MOP(OIOTHYECKOW MPOAYKTHBHOCTBIO, UTO
M03BOJIsIeT 00Pa30BBIBATH HOBBIC IJIATr0JIbl U3 Pa3HOOOPA3HBIX CTPYKTYPHBIX M CEMAaHTHYECKUX UCTOYHHKOB.
B mocnenHue necATHneTHs, B YaCTHOCTH, B pe3yJIbTaTe IIIOOAU3AlNY, BIMSHHUS aHTIIMHACKOTO sI3bIKA M
MU(PPOBHU3ANNY, TOSBUIOCH MHOXECTBO HOBBIX TJIarojoB, HE MOJUUHSIONMNXCS KIACCUYCCKUM
JICPUBAIIMOHHBIM CXeMaM. DTH HEOJIOTM3MbI HE TOJBKO OTPAXKAIOT S3BIKOBYIO KPEATHBHOCTH, HO M CIIyXKaT
HWHINKATOPAMHU COIMATBHBIX, TEXHOJOTHYECKHUX U KYJIbTYPHBIX U3MeHeHu# [1; ¢.12].

B nmaHHO# cTaThe paccMaTpUBAalOTCs OTACIBHBIC MMYyTH CIOBOOOPAa30BaHHMS, IPUBOJISINUE K TIOSBICHUIO
TNIArOJIbHBIX  HEOJIOTU3MOB, BKIIOYAs OSHAOICHTPUYECKUE JCTCPMUHATUBBI, KOHTAMHUHAIIMH, KPATKUE
CII0BOOOpa30BaHMsl M YHHCETMEHTHBIEC TOJIOBHBIE CJIOBOOOpa3oBaHus. Llenb craTbu — MpoaHaIn3HPOBAThH
CTPYKTYPHBIH COCTaB, CEMAaHTUYECKYIO MOTHUBAIIMIO U 00JIACTH MCIIOIB30BAHUS STHX (POPM.

OObekT wucciaegoBaHus. lLleapl0 JaHHON  CcTAaTbH  SBISETCS  HUCCICHOBAHHE OCOOCHHOCTEH
cII0BOOOpa3oBaHMsl B HEMEIKMX IIIarobHBIX Heonornamax. [Ipu 3ToM paccMarpuBaroTcsi, B 4aCTHOCTH, TPH
MPOAYKTUBHBIX  THUMAa  CIOBOOOpPA30BAaHWS:  JETEPMHUHATUBHOE COCOUHEHHE  (DHAOLCHTPUYECKOE),
KOHTAMHUHANIMSA ® pa3nudHble (opMbl oOpa3oBanus a0OOpeBuatyp. Llemp cocTtouT B TOM, HYTOOBI
MPOAHATIM3UPOBATH MOP(OJIOTHYECKHE CTPYKTYPhl, CEMaHTHUECKHE MOTHUBBI M TPOIECCH JICKCHUYSCKON
MHTETPAIlMK ITUX HEOJIOTM3MOB Ha OTIENBHBIX MPHUMEpaxX U3 COBPEMEHHOTO HEMEIKOTO s3bIKa, TaKHX Kak
«couchsurfeny», «schockverliebeny, «stehpaddeln», «gruscheln», «funzen» u «slackeny. OcroBnoe
BHUMAHHUE YJENAETCS CHCTEMATHYeCKOMY YUYETY CTPYKTYPHBIX CBOWCTB W KpPCaTHBHBIX MEXaHH3MOB,
JeKAIIUX B OCHOBE OOpa3oBaHMs HOBBIX TJIaroJOB B HEMENKOM S3bIKE. JTa BHIOOpKA BKJIFOUACT Kak
3aMMCTBOBaHHBIC M3 AHTJIIMHCKOTO $3bIKA CJIOBA, TAK M MCKOHHO HEMEIKHE 00pa3oBaHMs, OXBATHIBAIOIINE
CEMaHTHUYECKHE TIOJISI IOCYTOBOM JCATEIbHOCTH, COIHATTLHOTO B3aUMOJICHCTBUS M TEXHUUYECKHX MPOIECCOB.

Hcnonb3yemble METOIBI. AHATU3 IPOBOIUTCS C HCIIOJIB30BAHUEM CIIEAYIOIINX METOIOB!

1. Mopdoaornyeckasi cerMeHTAlUsl — pPasjOXEHUE HEOJOTM3MOB Ha COCTaBJIAIONINE (OCHOBEI,
ad(UKChI, COETMHUTENHBIE JIEMEHTHI ).

2. CeMaHTHYeCKU aHAJU3 — OTIPE/ICIICHUE UCXOTHOTO U MEPEHECEHHOTO 3HAYCHUST KOMITOHEHTOR.

3. Tumojornyeckass kjiaccupukanus — KIacCUPHUKALUSA MO THITY CIOBOOOPAa30BaHHS C yUETOM
TEPMHUHOJIOTHH.

4. KopnycHoe ucciaenoBaHue — mouck gokasarensctB B DWDS (Digitales Warterbuch der
deutschen Sprache) u xypHaIHCTCKHX TeKCTax st OMPeIeIEH s YaCTOTHI U 00J1aCTH MCIIOIB30BaHHS.

Ananmu3 gnuteparypsl 1o Teme. CioBooOpa3oBaHME Ha TMPOTSDKEHHH JIECSTUICTHH — OcTaéres
LEHTPaJIbHON TeMOU HeMelkoi nmuHrBucTukr. OcobeHHo ¢ 1990-X To0B MCCIeN0BaTENIbCKUI UHTEPEC BCE
OoJIbIIIe CMEIAeTCsl K HEOJIOTU3MaM M TUIIaM MX 00pa3oBaHUs, UYTO HE B MOCJIETHIOI0 o4Yepellb 00yCIOBICHO
YCKOPEHHBIMH SI3bIKOBBIMH M3MEHCHHUSIMHU, BRI3BAHHBIMHU TII00ATU3aInei U TU(QPOBBIME METHA.

W.Fleischer [5;c.124] yxe mnpencraBuiam MOAPOOHYIO KIACCU(DHKAIMIO THIIOB CIOBOCIOXKCHUS H
JepHuBaIMy B cBoel ctanaaptHoi padore «Wortbildung der deutschen Gegenwartssprache». Onu onucbiBaroT
JAeTePMUHAHTHBII KOMIAYH] KaKk HanOoJiee MPOIYKTUBHBINA THII CIIOKHBIX CJIOB B HEMEIKOM si3bike. [Iiist
TJIAr0JIOB ATO YaCTO O3HAYAET COYETAaHHE WMEHHOTO WIIM IIIaroJIbHOTO JIETEPMHUHAHTA C OCHOBOM, co3J/iaBas
MPO3payHyI0 CEMaHTUYECKYIO CTPYKTYPY. DTO HaOIIOACHUE COTIacyeTcs C HAIlMMHU IPUMEPaMH, TAKUMH Kak
«couchsurfeny umu «stofliifteny.

S.Stein [10; ¢.124] u E. Donalies [3; ¢.99] 1 nog4épkuBaroT, 4TO IHAOIEHTPHYECKHE CJI0KHbIE CJI0BA
0COOEHHO YCHEIIHO MHTErPUPYIOTCS B S3BIKOBOHM OOOPOT, KOIZA OHU HMMEIOT UYETKYI0 CEMaHTHYECKYIO
MOTHBAIIMIO, a HOBBI TEPMHUH CO3J1AET Y3HABAEMYIO OTCHUIKY K CYIIECTBYIOIIEMY MOHATHIO. DTO OCOOEHHO
akTyanpHo Juis rimaroma «Schockverliebeny, mockombky 6a30BbIii Toaron «verliebeny (em06asmocs)
HCTIBITHIBACT BRIPA3UTEIBHOC YCHUIICHHE 3HAUCHUS Oyaroaaps npuctaBke «Schock-».

Emé oHO BakKHOE HAMPABIICHUE UCCIIEIOBAHNI MTOCBSIICHO KOHTaMuHanuu. [To muenuto E. Donalies
[3; ¢.106], aTo moBombHO penkoe, HO 3(P(eKTHBHOE B MeAHMa CIOBOOOpA30OBAaHHE, YaCTO HCIIOIB3YEMOE B
IOMOPHUCTHYECKHX WJIM TBOPYECKHX IENsAX. Takue MmpuMepbl, Kak «gruschelny, mokaspiBaroT, 4TO 3TH
ruOpuIHbIe GOPMBI OCOOEHHO paclpOCTPaHEHbI B MOJIOAEKHOM CJICHTE M COLMANBbHBIX ceTsax. OIHaKo nx
YCTOMYUBOCTE B yIOTpeOlleHHHM orpaHndeHa, uyro Tarke moarBepskmaer A.Klosa [7; c¢.24] B cBoém
HCCIIEIOBAHNY MU(POBBIX HEOJIOTU3MOB.
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CymiecTByeT OOIIMpHAS HCCIEHOBATENIbCKAsl JIMTEpaTypa Mo 00pa30BaHUIO a0OpeBUATYp, BKIFOYAS
pabotet H.Munske [9; ¢.116] u H.Elsen [4; ¢.109]. Takue cokpaménnsie riaaroibl, kak «funzeny, «kiteny mmm
«slackeny, TeMOHCTPUPYIOT TCHICHIHMIO K SI3BIKOBOM 9KOHOMHUH U, B TO YK€ BPEMSI, BBICOKYIO OTKPBITOCTb JIJISI
aHmIMicKuX 3amMcTBoBanmit. ITo muenmro W.Yang [11; ¢.189], sTo BiusHMe HaOIOHaeTCS HE TOIBKO
JISKCUYECKH, HO ¥ MOP(OJOTHIECKH, ITOCKOJIbKY aHTJIMHCKHAE OCHOBBI JIETKO MHTETPHUPYIOTCS B HEMELIKHE
TJIarojbHble CKIOHeHHs. OCOOEHHO B OTHONIICHWH YHMCEIrMEHTHBIX 3arJaBHbIX CJI0BOOOPA30BaHMA: OHH
BO3HUKAIOT, KOT/Ia COXpaHSETCS TOJBKO OJUH COCTAaBHOW CETMEHT (OOBIYHO 3arilaBHOE CIIOBO) M €My
MPUCBANBACTCSI HEMEIKOE CIOBOM3MEHUTENBLHOS OKOHYaHMe. PaccMoTpeHHble Hamu mpumepbl («inlineny,
«kiteny u «slackeny) WTIOCTPUPYIOT 3TOT IPOIIECC.

[ToxBoxast MTOT, MOXKHO CKa3aTh, YTO CYIECTBYIOIIAs JINTEpAaTypa HEM3MEHHO YKa3bIBaeT HA TO, YTO
CII0BOOOpa3oBaHWE TIJIAroNbHBIX HEOJOTM3MOB B HEMELKOM S3bIKE OCHOBAaHO HA  YCTOHYMBBIX
MOp(}OJIOrHYeCKHX MOACTIX (0OCOOCHHO B ClTy4ae CJI0KHBIX CIIOB), HO TAKKe IMOJIBEPKEHO CUIILHOMY BIHSHUIO
MeINaTeHICHIINN, MEXIyHAPOIHBIX KOHTAKTOB WM MparMaTH4ecKux MOTpeOHOCTed KOMMyHHKanuu. B To
BpeMsl KaK CIJIOKHBIE CIIOBA YacTO COXPAHSIOTCS B TEUEHHE JUIMTEIHEHOTO BpPEMEHH Ollaromapsi CBoei
CEMaHTHYECKOH MPO3PaYHOCTH, KOHTAMHHAIIMH U MHOTHE COKPAIIeHUs B OONBIICH CTENICHN 3aBUCST OT MOJIBI.

OO0cyxeHue.

Determinativkompositum.

OTH TIaroisl COCTOST U3 JIeTepMUHATHBA (JIEBOTO) M OCHOBHI (IIpaBoro). [maBHOM riaron Bceraa
SIBIISIETCS TIAr0JIOM TPAaBOM PYKH, 3HAUCHHE KOTOPOTO OMPEACISACTCS JIEBBIM KOMIIOHEHTOM.

1. «couchsurfeny (couchsurfing) — coueranue cios «Couchy (MArkuit AMBaH WK CIIAILHOE MECTO)
u «surfeny (mepBoHayambHO CEPQUHT, MO3KE HMHTEPHET-CEPGUHT). 3HaueHHE: OECIUIATHOE MPOXKHBAHHE Y
YACTHBIX JIMI] B paMKaxX TYPUCTHUYECKOTO OMbITAa. 3aMMCTBOBAHO M3 aHTJIMICKOTO cioBa «to couchsurfy (mo
ecmb 3aHUMAMbCSL Kayucéppuneom).

2. «schockverlieben» —  «Schocky (BHesamHoe cunbpHOe Breuariienne) -+  «verliebeny
(9MOLIMOHANBHBIN TIEPEBOPOT). 3HAUCHHE: BIIFOOUTHCS. HEOKHUIAHHO U OYCHb CHIIBHO BIIOOJSTHCS.

3. «stehpaddelny— ot «steheny (cmosims) + «paddelny (epebrs epebneii cmos). TeXHUUSCKUE TEPMUH
Uit 0003HAYEHHUsT BUAA CIOPTA, CBA3AHHOTO ¢ 2pebieli cmos. JIeBBIi 3JeMEHT OIMUCHIBAET 103y, MPaBbId
3JIEMEHT — JCHCTBHE.

4.  «stopliiften» — «StofS» (MHTEHCHBHBIN KOPOTKHi nMmmynbe) + «liifteny (mogaya cBexero Bo3myxa).
3HaueHHe: MOIHOCTHIO MPOBETPHUTH MOMEIIEHHE B TEUEHUE KOPOTKOTO BPEMEHHU.

5. «unterspritzen» — unter + spritzen. [IpuMenenue B MenuurHe U KocMeTUKe: JKUAKOCTh BBOAUTCS
MOJT KOXKY.

Kontaminat.

1. «gruschelny — ciiusiaue cnoB «griiffeny u «kuschelny. llepBoHadanbHO CI0BO, 3aMMCTBOBAaHHOE U3
coluanbHbiX ceTedl (Hampumep, StudiVZ), o3Hauyano BUPTYAIBHBIH «TOTYOK» JPYKECKUM IKECTOM.
Kontamunamus creHepupOBaHHbIN OJIMH FOMOPUCTUYECKUN M AIMOIIMOHATBHBIH D deKT.

Kurzwortbildungen.

1. «funzeny — coxpaménnas Bepcus ciosa funktion (pyuxyus). B pasroBopHoit peun: «paboraeTy.

2. «inlineny — ot «Inliney (poruxoswvie konvku) ¥ TIATOIBHOTO Cy(duKca -en.

3. «kiteny — ot «Kiten (xaiit, ot kaiiTcepdunra) + -en.

4.  «slackleny — ot «slackline» (ctpom ms 6anancupoBanus) + -en.

Pe3ysabTaThl M aHadu3bl. AHAIN3 BBHIOPAHHBIX TJIATOJBHBIX HEOJOTM3MOB IO3BOJMI CAENATH P
KITIOYEBBIX BBIBOJIOB, KAacCaroOIUXCS MOPQOIOTHYECKUX, CEMAHTUYECKUX M IParMaTU4ecKUX AacleKTOB.
Brigenstores crieayroniie KItoueBbie MOMEHTBI:

®  BBICOKAs MPOJYKTHBHOCTH JIETEPMHUHATHBHBIX COCTABHBIX CJIOB B TJIaroJIbHOM CEKTOpE,

®  TBOpYECKas, HO OTpaHUYCHHAs POJIb KOHTAMUHAIIUH,

e  pacTymas 3HAa4YMMOCTh KpPAaTKHX CJIOBOOOPa30BaHWN W YHHCETMEHTHBIX 3arjaBHBIX CJIOB B
MOJIOJIS)KHOM ¥ MEIMHHOM KOHTEKCTE

® CWIbHOE BIUSHHE AaHTJIMHACKOTO S3bIKa KaK WMCTOYHUKA 0a30BBIX JIEKCEM U MOJIEIeH
CII0BOOOpAa30OBaHMUS.

PaccmoTpenHbie 3HIOLCHTpUYeCkHe aeTepmuHatuBbl (couchsurfen, schockverlieben, stehpaddeln,
stofliften, unterspritzen) monteepxmaroT HabmogacHue Fleischer [6; ¢.131] o Tom, uTo 3Ta Moaens TakKke
BeCbMa MPOAYKTUBHA B 007acTh T71arosioB. OCHOBHOW MPUHITHIT 3aKJIIOYAETCS B TOM, YTO MPABBIN KOMITOHEHT
(ocHOBHOW T71aroi1) HECET MOP(POCHHTAKCUYCCKYIO KAaTErOPUIO0 W SIPO 3HAYCHHS, B TO BpPEeMsl Kak JICBBHIH
3JIEMEHT BBIMTOJTHAST MOAU(DHUIMPYIOIYIO, YaCTO YTOUHSIOIIYIO, (YHKIIHIO.

Cnoso  «couchsurfeny  mpeacraBinsier  co0Oif  coueTaHWe  3aWMCTBOBAHHOTO — HEMEI[KOTO
cymectBuTeapHOoro (Couch, M3 aHTIHICKOTO) ¢ y’Ke 3aMMCTBOBAaHHBIM Tiarojom (surfen). B pesymsrare
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MOJTy4aeTCsl HOBOE CKa3yeMoe, OINMCHIBAIOIIEeE KOHKPETHOE JCHCTBHE, KOTOPOE BOLUIO B OOMXOJ TOJIBKO
Onaromaps MHTepHeT-TIatdpopMam, TakuM kak «Couchsurfing.com». DTo JAeMOHCTPUPYET TECHYIO CBSI3b
MEK/Ty HOBBIMH CIIOBOOOPA30BAHUEM U COIUATIBHO-TEXHOJOTMICCKUMU MHHOBAIIUSIMU.

B rmarone «schockverliebeny ompenemnsironiee cioBo (Schock) taxke mpumaér akty 61001éHHOCHU
owyujeHue UHMeHcugHocmu u enezanHocmu. Takue couyeTaHHs 4acTo 00JaJal0T CHIIBHBIM 3KCIIPECCUBHBIM
3¢ (EKTOM U MOMyIAPHBI B )KYPHATHCTHKE U COIHATBHBIX CETSAX, MOCKOIBKY TO3BOJISIOT JIAKOHUYHO BBIPA3UTh
CIIOYKHBIE SMOITHH.

I'maron neonorusm «Stehpaddelny winroctpupyer apyroit MexaHusm: JieBblii KoMmoHeHT (Stehen)
OIKMCHIBAaeT Mo3y, a mpasblii riaroa (paddeln) — Bua cnoptuBHOM AesTenbHOCTH. TakuMm 00pa3om, 3TO
CIIOBOCOYCTAHME TOYHO HAa3bIBACT BHJ CIOPTA, MPOUCXOSIIHHA OT 3HAKOMOTO IBH)KEHHS, XOTS H B
M3MEHEHHBIX 00CTOSITEIILCTBAX.

[Tpumep cioBa «gruschelny (ot «grifen» + «kuschelny) mokaspiBaeT, 4T0 KOHTAMHHAIIMKA OCOOCHHO
YaCTO BCTPEUAKOTCS B MTPOBBIX SA3BIKOBBIX KOHTEKCTaX. OHM HE CIIy)KaT B MEPBYIO OYepe/ib HEHTPaTbHBIMH
0003HAYCHUSIMH, HO YaCTO MMEIOT BBICOKYIO KOHHOTATHBHYIO IIEHHOCTh: OHH MEPENAOT OJIM30CTh, FOMOD H
OIpe/ICIEHHY IO HHTUMHYIO aTMOChepy.

ITpoucxoXIeHHe 3TOTO0 HEOJOTH3Ma B COLHMANBHBIX CeTsX, Takux kak StudiVZ, mokaseiBaer, uTO
mooOHbIe 00pa30BaHMS YacTO BO3ZHUKAIOT B 3aKPBITHIX COOOIIECTBAX W IONYYalOT TaM HauOOJbIIee
pacnpoctpanenue. C ynaakoM IIatgOopMbl YaCTOTHOCTh CJIOBAa TaKXKE PE3KO ymaya, YTO JEMOHCTPUPYET
KOHTEKCTHO-3aBUCHMBIN XapaKTep U 3a4acTyl0 KpaTKOBPEMEHHOCTh 3apakeHus. C MOp(OIOruaeckoi TOuKu
3peHUsI KOHTAMUHAIIUK HHTEPECHBI TEM, YTO OHHU BBIXOJISAT 32 PAMKH TPAJUIIMOHHBIX CIOBOOOPA30BATEIBHBIX
TPAHUI: BMECTO OOBEAMHEHHs IMOJHBIX OCHOB HCIOJB3YIOTCS TOJIBKO CETMEHTBI, YTO MPUBOIAMT K
(hopMarIbHOMY U CEMaHTUYECKOMY CvsiHMIO [1; ¢.12].

Coxkpamiennbie rimaroisl «funzeny, «inlineny, «kiten,» «slackeny wWLTIOCTPHPYIOT SKOHOMHUYHBIH
NPUHIAIT  SI3bIKA: (DOPMBI, KOTOpBIC SIBJISIOTCS MAaKCHMAIbHO KOPOTKHMH, HO TPH 3TOM COXPaHSIOT
MOHATHOCTB. ['maron «funzeny — 310 cokparenune ot «Funktioneny (¢yuxyus), komopoe MPOUHO BOLLIO B
00MXO/1 MPEeXK/IC BCEro B Pa3rOBOPHOM pedu. IJIeMsl CUTHAIM3UPOBa HEO(HUIUATbHBIA CTHIIb U CKOPOCTh. A
rinaronbl  «inlineny, «kiteny» u «slackeny coueraror B cebe MMEHHYIO OCHOBY (4acTO AaHIJIHIICKOTO
MIPOUCXOXKICHUS) ¥ HEMEIIKOE OKOHYaHWe MHOUHUTHBA «-ENy. OTa GopmMa OCOOECHHO paclpoCTpaHeHa B
HOBBIX BHJIaX CIIOPTA, MOCKOJIbKY €€ JISTKO HHTETPUPOBATh B HEMEIIKYIO IVIArOJIbHYIO MapaIurmy.

[MpumevatenbHO, 4TO 3TH 00pa3oBaHHs MOP(OJOrHYECKH IMPOCTHI, HO HECYT B ceOe CHIIbHBIM
COIMOKYJIbTYPHBI MapKep: OHH Y4acTO MPECTaBIISIOT MOJHbIC BHJbI CHOPTA, IHU(POBBIE aKTUBHOCTH HIIH
SI3BIKOBBIE KOJIbI MOJIOJICHKH.

OnHOCerMeHTHBIE 3aryiaBHbIe cioBooOpasoBanms (inlinen, kiten, slacken) mpexcraBistor coboit
0COOBI#i ClTy4aii COKpamEHHOT0 CII0BOOOPAa30BaHus, P KOTOPOM B KQUECTBE «3arjIaBHOM 4aCTH» BBHICTYIIACT
TOJIPKO YacTh UCXOTHOTO MHOSI3BIYHOTO CJIOBA. B OT/IHYME OT MOJHBIX 3aMMCTBOBAHHBIX CJIOB, 37I6Ch OepETcs
4acTh CJIOBAa U UCIOJIB3YETCs HEMOCPEACTBEHHO B KAUECTBE OCHOBHI JUIsI HEMelKoro riarofa [8; c.115]. Ota
CTpaTerdsi Mo3BoyisieT ObICTPO M 3()(PEKTUBHO HHTETPHUPOBATH WHOS3BIYHBIC JICKCEMBI 0€3 CYIIECTBECHHBIX
Mopdosorndeckux u3MeHeHuit. OKOHUaHHE «-EN» TMO3BOJISICT UM aJAlTHPOBAThCI K OCOOCHHOCTSM
cpsukenus ciaabeix rimaroos (ich kite, du Kitest, er kitet).

WHTepecHbIM acleKTOM SIBIISICTCS BBICOKAsl CTENEHb MPO3PAayHOCTH Ui HOCHTENeH, 3HAKOMBIX C
UCXOJHBIM AHIVIMHCKUM CJIOBOM. DTO YCTpaHSET CEMaHTHUYECKHH Oapbep, W HOBBIM IJIarojl BBITJISIAT
«MEKITYHAPOIHBIM» U «COBPEMEHHBIM». JIaHHBIC HATJISIIHO MOKAa3bIBAIOT, YTO MHOTHE M3 PACCMOTPEHHBIX
TIIaroJIbHBEIX HEOJOTM3MOB OCHOBAHBI Ha aHTIMUCKHX 0a30BbIX Jekcemax (couchen, surfen, kiten, slacken).
DTO BIMSHHUE HOCHUT HE TOJILKO JIEKCUYECKHIA, HO U MOP(HOJIOTUIECKHI XapaKTep: aHTIIMHCKUH S3BIK HE TOJIBKO
MOPOXKIAET HOBBIC CJIOBA, HO U BIIOXHOBIISICT HA HHHOBAIIMOHHBIC CTPATETUH CIIOBOOOPA30BAHMUS B HEMEIIKOM
s3pike. CpezicTBa MaccoBOW HH(MOpPMAIMKM, OCOOCHHO COIMAJIbHBIC CETH W JKypHalbl O CTHJIC JXH3HH,
BBITIOJHSIOT (DYHKIHIO MYJbTUILTHKaTOPOB. OHU OBICTPO pacrpoCTpaHsIOT HOBbIE (JOPMBI U CIIOCOOCTBYIOT
UX YKOPEHEHHIO, YacTO eI 10 TOro, KaK OHH YCIIEBAIOT ObITh 3a()UKCHPOBAHBI B TPAJUIIUOHHBIX CIOBAPSIX.

CIy4yaitHOW BBIOOpKH, TpoBeAEHHOE HeMelnkmM HCCiIenoBaTeIbCKUM IIEHTPOM COIUATBHBIX HAYK
(DWDS), noka3seiBaet, yTo cioBa «couchsurfeny u «stoflifteny teneps BcTpewarorcss B Oojiee IIMPOKOM
KOHTEKCTe (IIpecca, TEKCThl C PEeKOMEHIAlMsMH), B TO BpeMs Kak «gruschelny Bcrpewaercs mourtu
HCKJIIOUUTEIRHO B apxuBax (opymo 2000-x romos [8; c.156]. I'marom-meomorusm «funzeny samumaer
YCTOMYHBYIO TIO3UITMIO B PAa3TOBOPHOU pedH, HO OCTAETCS PEAKOCTHIO B O(HUIMATLHBIX TeKCTax. I J1aroisl,
CBSI3aHHBIC CO CMOPTOM, Takue Kak «inlineny (kxamawnue na ponuxosvix romvrax), «Kiteny (xavmumne) u
«slackeny (paccrabnsmocs), 3aHUMAIOT ONPENEIEHHYIO HUIINY, HO MPHUCYTCTBYIOT B COOTBETCTBYFOIIHMX
crioptuBHBIX CMU.
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«B cnenyromem 0030pe cyMMUPYIOTCS Mopgoiorudeckue 0cOOEHHOCTH W THIBI CIOBOOOpa30BaHUs
PacCMOTPEHHBIX TJAarojbHBIX HEOJOTH3MOB, a TakKe MOAYEPKUBAIOTCS pa3iM4yHble CTPYKTYypHBIE
TEHACHLIN».

1. OmnpenenutenbHble COEAUHEHMS SIBISIOTCS Hanbosee MPOAYKTHUBHOM I'PYNION Cpeau M3Y4YEeHHBIX
TJIar0JIOB M YacTO UMEIOT BHICOKME IIAHCHI Ha BEDKUBAHKE, OCOOCHHO KOTa OHM 0003HAYAIOT SIBHBIE, HOBBIC
JEHCTBUS.

2. 3arps3HeHHS KPEaTUBHBI, HO OOBIYHO JJISTCS HEOJTO M 3aBUCAT OT KOHTEKCTA.

3. Kpartkocpounsle cioBooOpa3oBaHUs U OTHOCETMEHTHBIE 3arflaBHBIE CIIOBOOOPA30BAHUS OTPAKAIOT
CTpEMJICHHE K SI3BIKOBOW 3KOHOMHH W M3BIIEKAIOT BBITOly U3 PECTHXa 0a30BbIX aHTITUICKHUX JIEKCEM.

4. TlpucyTcTBHE CpencTB MaccoBOW WHGOpPMAIMKM  SBISETCS  pemarommM  (akTopoM B
pacnpocTpaHeHUH U 3aKPETUICHUH HOBBIX TJ1arojoB.

Tabruya Nel.
MoquOﬂoeuqecmﬂ cmpykmypa pacCMOoOmpeHHblX 2l1dcO/IbHblX HEOI02USMOB
Verb Wortbildungsart Str Konstit Ur Bedeutung
ukturfor uenten sprung
mel
bei
couch Determinativkom [Su Couch eng I?rlvatpersonen
surfen positum (endozentrisch) bst + + surfen I./engl ubemf?‘c.hten’
Verb] ' " | organisiert iiber
Internetplattformen
schoc Determinativkom [Su Schock dt./ sich - plotzlich
. . . bst + . und intensiv
kverlieben | positum (endozentrisch) + verlieben dt. .
Verb] verlieben
stehp Determinativkom v stehen dt./ au_f éinem
addeln positum (endozentrisch) erb + + paddeln engl Brett im _Stehen
Verb] ' paddeln (SUP-Sport)
stof3l Determinativkom [Su Stof3 + dt./ | . .ﬁlr..kurze Zeit
.. . . bst + . intensiv liiften
iiften positum (endozentrisch) liften dt.
Verb]
Fliissigkeit
unter Determinativkom . [Pr unter- + dt./ mit einer Spritze
spritzen positum (endozentrisch) afix + spritzen dt unter die Haut oder
Verb] ' Oberfldche
einbringen
[W jmdn. virtuell
grusc Kontaminat ortteils - griilBen dt./ | griiBen und zugleich
heln ’ + kuscheln dt. Zuneigung  zeigen
Wortteilz] ;
(soziale Netzwerke)
funze [K (funz-) funktionieren
n Kurzwortbildung | urzstamm < dt. | (umgangssprachlich)
+ -en] funktionieren
- Kurzwort / [K . Inline-Skates
inline . Inline + eng
n unisegmentales urzstamm -en I fahren
Kopfwort + -en] '
Kurzwort / [K . Kitesurfen
- . Kite + - eng .
kiten unisegmentales urzstamm en | betreiben
Kopfwort + -en] '
Kurzwort / [K . auf einem
slack . Slack(li eng .
en unisegmentales urzstamm ne) + -en I Slackll_ne-Band
Kopfwort +-en] ' balancieren

3axnroueHue. JlaHHOE MCClleJoBaHME TOKA3aJI0, YTO CIOBOOOPAa30BaHUE TJIATOJIbHBIX HEOJIOTU3MOB B
HEMEIIKOM  SI3bIK€  SBISIETCS  JWHAMHUYHOM W  aKTHBHO  WHHOBAIIMOHHOW  00NacThi0  fA3BIKA.
[Ipoananu3upoBaHHbIe MIPUMEPHI WILTIOCTPUPYIOT, YTO HOBBIE TJIarojibl HE TOJIBKO 3aIONHSIOT JEKCHYECKHe
MPOOEITBI, HO U OTPAKAIOT KYJbTYPHBIC, TEXHOJOTHUECKUE U COITUATLHBIC U3MEHCHMS.
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Bo-mepBBIX, MOXXHO YTBEpXJIaTh, YTO JSHAOHEHTPUYECKHE eTEPMHHAHTHBIE COETMHEHHS
MpeACTaBsIIOT  co0ol  Hambonee NPONYKTHBHBIA M OJZHOBPEMEHHO HauOoJjiee YCTOMYMBBIA THI
cioBooOpazoBanuss. OHH JOMYCKAalOT TOYHYIO CEMaHTHUYECKYIO CIECIHAIU3AIMI0 IMOCPEICTBOM COYCTAHUS
MOJU(DUIIPYIOIIETO JASTEPMHUHAHTA C M3BECTHBIM TJarojoM. Mx cemMaHTHUYecKas MPO3pavyHOCTh OOJerdaeT
MOHMMaHHWE HOBBIX OOpa30BaHUIl Jake TEMH, KTO HHMKOTJIa WX HE CIbIIal. Takue OpuUMephl, Kak
«couchsurfeny umu «stoflifteny taxxe meMOHCTPUPYIOT, 9TO 3Ta OpPMa MOKET 3aKPEIHUTHCS HE TOJBKO B
He(OPMATHPHOM KOHTEKCTE, HO M B CTAHJAPTHBIX U CHICIUATU3UPOBAHHBIX S3BIKOBBIX PETHCTPaX.

Bo-BTOpbIX, XOTl TakWe KOHTAMHHALMH, Kak «gruschelny, obmamaroT BBICOKOW TBOPYECKOW H
9KCIPECCUBHOW HEHHOCTBIO, OHH MMEIOT Oojiee KOPOTKHH CPOK CYIIECTBOBAHHA M CHJIBHO 3aBHCAT OT
KOHTeKcTa. [X pacmpocTpaHeHHe 4YacTO 3aBUCHT OT COIHMANbHBIX CeTeW WM  KOHKPETHBIX
KOMMYHUKAIMOHHBIX cpel. C TOYKH 3pEHHs MCTOPUM SI3bIKA, OHHM BBIMOJHIIOT UIPOBYIO (DYHKIHUIO, HO
JIOBOJILHO HECTAaOMIIbHBI KaK JA0JITOBPEMEHHBIE JIEKCUYECKUE SMHUIIBI.

B-Tperbux, KpaTKkue CJIOBOOOpPa30BaHMSI W YHHCEIrMEHTHbIE 3arjiaBHble CJI0BOOOpa3oBaHUS
YKa3bIBAlIOT HA SBHYIO TCHJICHIUIO K S3BIKOBOM SKOHOMHU. OHU OTPaXKAIOT TEHJACHIMIO K WHTErPaIud
AQHIIMHACKUX 0a30BBIX JIEKCEM B HEMEIKYIO TJ1aroibHYI0 HapaiurMy ¢ MUHUMATBHBIMA MOP(OIOTHIECKUMH
yeunusaMu. Takue o0pa3oBaHUs OCOOCHHO MPOIYKTUBHBI B CIOPTUBHOM, Pa3BICKATEIILHOM U MOJOACKHOM
s3pike. OJJHAKO HMX YKOPCHEHHE BO MHOTOM 3aBHCHUT OT TMOIMYJSPHOCTH OIHCHIBAEMOIO WMH BHJA
nestenbHOCTH (Hanmpumep, «Kiteny, «slackeny).

B-4yeTBépTHIX, BJIMSIHHE AHTJIMHCKOrO0 SI3bIKA HEOCIIOPUMO KaK Ha JIEKCHYECKOM, TaK W Ha
CTPYKTYPHOM YypOBHE. AHTIHHCKHN $3bIK BBICTYMACT HE TOJHKO HCTOYHHUKOM HOBBIX JIGKCEM, HO H
KaTaJn3aTOPOM WHHOBAIIMOHHBIX MOJICNICH CIIOBOOOPa30BaHMs, KOTOPBIC 3aMMCTBYIOTCS B HEMEIIKOM SI3bIKE U
aIalITUPYIOTCS K €ro MOp(HOJIOTHH.

B-naAThIX, aHAN3 TOKa3bIBaeT, 4TO Bo3zeiicTteue CMMU sBisiercs BakHEHIIUM (hakTOpOM yCBOCHUS
HOBBIX TniaroyioB. CloBa, PeryJsIpHO BCTPEUAIOIINECS B KYPHATHCTCKUX TEKCTaX, COIMANBHBIX CETAX U Ha
IUQpOBBIX MIaThopMax, UIMEIOT 3HAYUTENFHO 00Jiee BHICOKUE IIAHChl BOWTH B aKTHBHBIN CIIOBapHBIN 3amac
00JIee MPOKOI TPYIIIbI HOCUTENCH S3bIKA.

IToaBoIs UTOT, MOKHO CKa3aTh, YTO CIOBOOOPA30BAHKE TIIAr0OJIbHBIX HEOJIOTU3MOB B HEMEIIKOM SI3BIKE
MpeJCTaBsieT COOOH CIOXHOE B3aMMOJEHCTBHE MOP(OIOTHYECKUX MPaBWI, COLUMUAIBHBIX BIMSHAN W
JUHTBOOKOHOMHYECKHUX TEeHCHIWH. J{J1s1 TMHTBUCTHKH 3Ta 00IaCTh HAYKH MIpeJIaracT He TOJIbKO MOHUMaHue
TBOPYCCKOW JUHAMUKHA COBPEMEHHOTO f3bIKa, HO W I[IEHHBIC CBEJICHHS O BIHSHUM TJI00AJIBHBIX
KOMMYHHKAIIMOHHBIX MPOIIECCOB HAa CTPYKTYPY U Pa3BUTHE HEMEIKOTO si3bIka. B OyayIIuX MccieqoBaHuUsIX
MOXeT OBITh MPOBEACH KOJWYECTBEHHBIH KOPIYCHBIH aHaau3, 4TOObI OTCICAUTHh IMHAMUKY YaCTOTHI
BCTPEYAEMOCTH TOJOOHBIX HEOJIOTU3MOB HAa MPOTSHKCHHH HECKOJBKHX JieT. Takke ObU1o ObI MHTEPECHO
MPOBECTH CPABHUTEIBHBIN aHAIM3 C IPYTHMH T€PMAHCKUMHU SI3bIKAMH, YTOOBI BBISICHUTh, BCTPEUAIOTCS JIH B
HUX CXOKHE MOJIENTU CJIOBOOOPA30BaHUS U JICMOHCTPUPYIOT JIM OHU COTIOCTABUMBIE CTPATErWH UHTETPALHH.
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Annomauyus. [lannas cmamus ucciedyem npazmamudeckue acnekmul 2eHO0EepHO20 (heHOMeHA 8 pamKax
peuesoli 0esimeNbHOCMUY, AHATUUPYSA €20 POTlb 8 NPOYeccax COYUANbHOU udeHmupurayuu. Anarusupyromes
meopemuyecKue OCHOBbL U COBPEMEHHbBIE NOOX00bL 8 0OAACTNU 2eHOEPHOU NPASMAMUKY, PACCMAMPUBAIOMCS
MexaHuzMvl NPOsIGIeHUs: 2eHOePHOU udeHmupurayuu 8 pevesvix akmax. Mccredosanue 0CHOBAHO HA Memooe
AHAU3A TUMEPAmypsl U NPOBOOUM NPASMAMUYECKULl AHATU3 CLONCHBIX OMHOULEHUU MeHcdy 2eHoepom U
AZIKOM.

Knwouesvie cnosa: cendepnas npasmamura, peuesas 0esimenrbHOCb, COYUATbHAS UOeHMUpuKayus,
AWK U 2eHOep,  OUCKYPC-AHATU3, NpAeMamudeckas KOMRemeHyus, 2eHOepHvle  Cmepeomundl,
KOMMYHUKAMUBHbIE CMPame2ull, COYUdIbHAsL POb, 2eHOEPHbIE MAPKEDPDL.

GENDER FENOMENINING PRAGMATIK ASPEKTLARI: NUTQ FAOLIYATIDA
IJTIMOIY IDENTIFIKATSIYA QILISH VOSITASI SIFATIDA

Annotatsiya. Ushbu maqola gender hodisasining pragmatik jihatlarini nutqiy faoliyat doirasida
o ‘rganib, ijtimoiy identifikatsiya jarayonlaridagi rolini tahlil giladi. Gender pragmatikasi sohasidagi nazariy
asoslar va zamonaviy yondashuvlar tahlil gilingan holda, nutqiy aktlarda gender identifikatsiyasining
namoyon bo ‘lish mexanizmlari ko ‘rib chigiladi. Tadqgiqot adabiyotlar tahlili metodiga asoslanib olib borilgan
bo ‘lib, gender va til o ‘rtasidagi murakkab munosabatlarning pragmatik tahlili amalga oshiriladi.

Kalit so “zlar: gender pragmatikasi, nutq faoliyati, ijtimoiy identifikatsiya, til va jins, nutgni tahlil gilish,
pragmatik kompetentsiya, gender stereotiplari, aloga strategiyalari, ijtimoiy rol, gender belgilari.

PRAGMATIC ASPECTS OF THE GENDER PHENOMENON: AS A MEANS OF SOCIAL
IDENTIFICATION IN SPEECH ACTIVITY

Abstract. This article examines the pragmatic aspects of gender phenomena within speech activity,
analyzing its role in social identification processes. Theoretical foundations and contemporary approaches in
gender pragmatics are analyzed, considering mechanisms of gender identification manifestation in speech
acts. The research is based on literature analysis methodology and conducts pragmatic analysis of complex
relationships between gender and language.

Keywords: gender pragmatics, speech activity, social identification, language and gender, discourse
analysis, pragmatic competence, gender stereotypes, communication strategies, social role, gender markers.

BBenenue. Ponb v 3HaueHHE TeHIEPHOTO (DEHOMEHA B IMHTBUCTUKE BCTYNWIN B HOBYIO (ha3y B Hayaje
XXI Bexka. B coOBpeMEHHBIX JIMHTBUCTHYECKUX WCCIEIOBAHUSAX TEHJIEp M3y4aeTcsd HE TOJBKO Kak
rpaMMaTHYecKass KaTeropus, HO M KaK CJIOXKHOE COIHAIBHO-KYJIBTYPHOE SIBIICHHE W IparMaTHIecKoe
cpenctBo. I'eHpepHas mparmMatuka TPEICTaBISIET COOOH 00JIaCTh, M3YYAIOIIYIO pealu3alfi0 TeHACPHOH
uIeHTU(DUKAIINY B PEUEBOM JCATETLHOCTH, TUCKYPCUBHYIO KOHCTPYKIIUIO COUANBHBIX POJICH U TPOSBICHUE
TeH/IEPHOH criennprKr B KOMMYHHUKATHBHBIX Tiporieccax [1; 45-47].

[IparmaTudeckre acieKThl TeHIEPHOTO (PEHOMEHA B paMKaX PeUeBOM JIEATEILHOCTU BKIFOYAIOT B Ce0s
MHOTOTpaHHble Tpobiembl. Cpenu 3TUX mpodiieM 0co00e MECTO 3aHUMAIOT AMCKYPCHBHAsI KOHCTPYKIIHS
TeHACPHON HWICHTU(UKAINK, BBIPAKEHUE COIMATIBHBIX pOJIEH Uepe3 pedeBhIC aKTHI, MparMaTHIecKoe
MIPOSIBIICHUE TEHICPHBIX CTEPEOTHUIIOB W OTpaKEHWE TeHACPHON CrermnUKd B KOMMYHHUKATHBHBIX
cTpaterusx. M3MeHunBas nprpojia ¥ MHOTOCIIOWHAS CTPYKTYpa MOHSATHUS TeHAEpa B COBPEMEHHOM O0IIIECTBE
MIPUBOJNT K TIOSBJICHHUIO HOBBIX IPAarMaTHYECKWX CTPATETHHl W CHOCOOOB HWIACHTHU(UKAIIMH B PeUeBOU
nesrrenbHOCTH [2; 112-115].
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B3anMocBs3b reHiepa 1 sA3bIKa ¢ MparMaTuyeckoi TOUKH 3peHHs 00pa3yeT CIIOKHYIO cucteMy. B aToit
CHUCTEME TEHJEpHbIE MapKepbl, CTEPEOTHINbI, COLHUAIbHBIE OXUAAHUA U TPOLECCHl JUYHOCTHOMN
nACHTUQUKaIMY (QYyHKIMOHUPYIOT B TECHOHW B3aMMOCBSI3M ApPYr ¢ IpyroMm. IIposiBieHue reHaepHOi
WACHTU(QUKALUN B PEUYEBBIX AaKTaX OCYILECTBISACTCA HE TOJNBKO 4epe3 JIEKCMYECKHE M I'paMMAaTHYECKHUe
CpeACTBa, HO M Yepe3 MparMaTHYecKue CTPaTerni, MHTOHALMIO, PEUEBbIC LIEIH H KOHTEKCTyallbHbIE (DaKTOPHI.

Llenp maHHOTO MCCIEAOBAaHMS 3aKJIIOYAeTCsl B INIyOOKOM aHalW3€ MParMaTHYECKUX AaCIEKTOB
IeHJEPHOr0 (EeHOMEHa B KOHTEKCTE PEUeBOH MAEATEIBbHOCTH U OIPEAEICHHHM €ro POoJM B IPOLECCax
COLMANBPHON HICHTU(QHUKAUWU. 3aJaddl WCCIEIOBaHMS BKIIOYAIOT B ce0sl: aHalM3 TEOPETUYECKUX OCHOB
TeHJEPHON NparMaTHKH, U3yuYeHHEe MEXaHU3MOB MPOSIBICHHS T€HACPHON HICHTU(HUKALNN B PEUECBBIX aKTaX,
OLIEHKY COCTOSIHUSI OTHOILCHUN MEXAY FeHIEPOM U NIParMaTuKOi B COBPEMEHHOM JTMHIBUCTHUKE.

Metonosorusi Mccje0BaHUsI W AHAJIU3 JUTEPaTypbl. MeTor0/I0THs HCCIeN0BaHusl OCHOBaHa Ha
CHCTEMHOM MOAXO0Je K aHalu3y JuTeparypsl. Mcmonbs3yst y30eKcKue, pyccKue u 3apyOeKHbIe MCTOUYHUKH,
ObUIN IIPOAHATM3UPOBAHBI TEOPETUYECKUE Pa3padOTKU B 00JaCTU I'€HIEPHOM MparMaTHKH, SMIMPUYECKUE
HCCIIEI0BaHUS U MeTofojorudeckue noaxoxasl. Ilpu orbope nuTeparypsl IpHOPUTET OTAABaICA paboTam,
OCBEHIAIONINM MparMaTHYeCcKHe acleKThl TeHAEPHOTro (heHoMeHa, BOIPOCH COIMAIbHON WACHTH(PHUKALUHN B
pe4eBoi 1eATENbHOCTH U COBPEMEHHBIE COIIMOIMHIBUCTUYECKNE HCCIIeI0BaHUS.

Teoperuueckue OCHOBBI T€HIEPHON MPAarMaTHKKU Hadyany (opMHUPOBaThCs B KOHLE XX BEKa, U pabOThI
TakuX y4deHbIX, kak Pooun Jlakodd, Jebopa Tanuen, [Jxxynut batnep, BHecnH BaKHBIH BKJal B pa3BUTHE
atoii obnactu. Uccnenosanue Jlakodd "Language and Woman's Place" (1975) crano ocHOBOMOIAraronyM B
N3yYEHHUH B3aMMOCBSI3H MEXK Y S3bIKOM U T€HAEPOM, IIPEATI0KHUB KOHLETILUIO ">KEHCKOT O SI3bIKa" Kak 0c000ro
ctuns peun [3; 78-82]. Pabora mokasana, 4To TeHAEpHBIE Pa3iHdus B S3bIKE OTPAKAIOT Ooliee TIIyOOKne
collMajbHbIE HEPABEHCTBA U CTEPEOTHUIIBL.

HeGopa TanHeH B cBoMX paboTax pa3BWUiIa HACIO O TOM, YTO MY>KUMHBI M KCHIIMHBI HUCIOIb3YIOT
pa3nuYHbIe KOMMYHUKATUBHBIE CTPATET UM, YTO IPUBOAMT K HEIOTIOHUMAHHIO B MEXI'€HIEpHOM o0mmeHnn. Ee
KOHIENIUs "TeHAEepNeKTOB" OMMCHIBAET fA3BIK KaK CHUCTEMY, B KOTOPOW TEHIEpHBbIE TPYIIBl pPa3BHUBAIOT
cnenuduuecKkue pedeBble MpakTUKU [4; 234-237]. OTH NpaKTUKU BKJIFOYAIOT Pa3JIM4Us B HCIIOJIb30BaHUU
BONPOCUTENILHBIX KOHCTPYKLHH, CTENEHM KaTerOPUYHOCTH BBICKAa3bIBAHMHM M CTpaTeruil MOAJCpKaHUS
pasrosopa.

Joxynut baTnep BHecna peBOJIOIMOHHBIN BKJIAJ B TIOHUMAaHHUE TeHiepa Kak nep(opMaTuBHOTO aKTa.
CormacHo ee TeopuH, TEHAECpP HE SBISIETCS OWOJOTMYECKH NETEPMHHHUPOBAHHOW KaTeropueu, a
KOHCTPYHUpYy€ETCA Yepe3 MOBTOPSIOIIAECS PEUEBBIE U COLMANIBHBIE MPAKTUKH [5; 145-148]. D10 03Ha4aeT, uTO
KK peueBOi aKkT MOTEHIMAJIbHO YYacTBYET B CO3JaHHM, MOAAEPXKAHUM I U3MEHEHHM TeHAEepHON
HUACHTHYHOCTH.

CoBpeMeHHBIE  HCCIIEIOBaHMS B  OOJIACTM  TIEHAEPHOW  MparMaTukd  XapakTepU3YIOTCs
MEXTUCIUTUIMHAPHBIM TIOIX0Z0M, OOBEIUHSIONUM METOABI JIMHTBUCTUKU, COIIMOJIOTHH, TICHUXOJOTHU M
auTponioniornd. Ocoboe BHHMaHHE yHelsIeTcd aHajdu3y AMCKypca Kak MPOCTPAHCTBA, TAE€ MPOUCXOIUT
KOHCTPYMPOBAHHE U BOCHPOM3BOACTBO T'€HAEPHBIX OTHOIIEHHH. MccienoBaTenyn M3y4aroT, Kak S3bIKOBBIE
Cpe/ACTBa MCIOJIL3YIOTCS Ul CO3/aHUs, MOAACpKaHUs W TpaHC(HOpPMAlMU TEeHACPHBIX WACHTHYHOCTEH B
pa3IUYHbIX CONMATBHBIX KOHTEKCTaX [6; 189-192].

[Iparmatuueckuil MOAX0A K M3YUYEHHIO TeHIEpa B S3bIKE (OKyCHpYETCS Ha TOM, Kak TOBOPSIINE
WCTIONB3YIOT S3BIKOBBIE PECYpPCHl Ul JOCTMXKEHHsS] KOMMYHHMKATHUBHBIX I€Jied M KOHCTPYHUPOBAaHUS
COLIMAIBHBIX 3HAYEHUH. DTO BKIIIOYAET aHAIM3 PEUEBBIX aKTOB, KOHBEPCAIIMOHHBIX UMILIHKATYp, CTpaTeruit
BEKJIMBOCTH M JIPYTHX MParMaTHYECKUX SIBJICHUH C TOYKM 3PEHUS] UX TeHAepHou cnenuduku [7; 56-59].
BaxHbIM acriekToM SBJSIETCS UCCIIEIOBAHUE TOTrO, KaK KOHTEKCT BIMSET Ha MHTEPHPETalMI0 T'eHIEPHO-
MapKHPOBaHHBIX BHICKA3bIBAHUH.

ConMOIMHTBUCTHYECKHE UCCIIETOBAaHUS TTOKA3bIBAIOT, YTO T€HACPHBIE PA3INYHS B A3BIKE HE SBISIOTCS
YHHUBEPCAIbHBIMH, & BAPBUPYIOTCS B 3aBUCUMOCTH OT KYJIBTYpPHBIX, COLMAIBHBIX U CUTYaTHBHBIX (haKTOPOB.
OTO MOTYEpPKUBAET BAKHOCTh HW3YyYCHHs TCHIACPHOH IparMaTHMKH B KOHKPETHBIX COLMOKYJIBTYPHBIX
KOHTEKCTaX ¥ KPUTHIECKOTO TIEPEOCMBICIIEHUS] YHUBEPCATHCTCKHUX TTOAXO0I0B K TEHAEPY U SA3BIKY.

Pe3ysbTaThl U 00cy:KAeHHe. AHAIN3 COBPEMEHHBIX HCCIIEAOBAaHUN B 00JIACTH TeHAEPHON TParMaTuKu
BBISIBJISIET HECKOJIBKO KITIOYEBBIX TEHACHLMH M 3aKOHOMEpHOCTeH. Bo-mepBbIX, HabmomaeTcss nepexon ot
OMHApHOrO INOHMMAaHMA TreHjepa K 0ojee CIOXKHBIM M HIOAHCUPOBAaHHBIM KOHIETLUSM, BKJIIOYAIOLIUM
MHOXECTBEHHbIE U U3MEHUUBBIE HICHTUUYHOCTH. DTO OTPAXKAETCS B SI3bIKOBBIX IPAKTHUKAX, I/I€ TPAAULIUOHHBIE
TeHJepHbIC MapKePhl IIEPEOCMBICTUBAIOTCS  TPAHC(POPMHUPYIOTCH.

[TparmaTndeckas peann3aiys reHIepHON HICHTU(UKAIINY B PEUYEBO AEATEIBHOCTH IIPOUCXOIUT Yepes3
pasnuuHble MexaHu3Mbl. OIUH U3 OCHOBHBIX MEXAHU3MOB CBA3aH C HCIIOJIB30BAHUEM CHEHUPUUECKUX
PEUEBBIX CTpaTerui, KOTOphIE aCCOLUUHPYIOTCS C OIpeldesieHHBIMH TeHICpHBIMH poiisiMu. Hampumep,
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WCCIICIOBAaHMS TIOKAa3bIBAIOT, YTO B HEKOTOPBHIX KYyJIbTypax >KCHIIMHBI Yalle HCIONb3YIOT CTpPaTeruu
CMSITYEHUS KAaTETOPUYHOCTH BBICKA3bIBAHWH, BKIIOUAs XEIKH, BOIPOCUTEIbHBIC KOHCTPYKIIUH U MOAAJIbHbIC
IJIaroJiel HeomnpeneneHHOcTH. OIHAKO BaXKHO OTMETUTh, YTO 3TH Pa3jIM4Ms HE SBIAIOTCS OMOIOTHYECKU
JNeTePMUHUPOBAHHBIMY, & OTPAXKAIOT COLIMAIBbHBIE OXKHUIAHNUS 1 HOPMBI.

AHanu3 y30eKCKHUX MCTOYHHMKOB IO TEHIICPHOW MparMaTruke BBIABISIET CieUU(HUECKHEe OCOOCHHOCTH
MIPOSIBIICHISI TEHAEPHOTO (heHOMEeHa B y30€KCKOM SI3BIKOBOM TIpocTpaHcTBe. MccnenoBanue Paxumosoit .M.
JEMOHCTPHUPYET, YTO B Y30€KCKOM S3bIKE TI'€HIEepHas HICHTU(QUKALUS pPEIn3yeTcss 4Yepe3 CHCTeMY
MOp(OJIOrHYECKUX MapKepoB, A€ CyPPUKCH U CIIOBOOOPA30BATENbHBIC MOJIENIN UTPAIOT KIIIOYEBYIO POJIb B
BBIPQKCHUHM COIUAIBHBIX pojeit [8; 89-92]. OcCoOCHHOCThIO Y30EKCKOTO S3bIKa SBISCTCS HATUYKC
cnenuduueckux obOpameHuii 1 ¢GopM BEXKIUBOCTH, KOTOpbIe (YHKIIMOHHUPYIOT Kak IparMaTHYecKre
WHCTPYMEHTHI TeHACPHON HACHTU(PHUKALINY B Pa3IMYHBIX COLUAIBHBIX KOHTEKCTaX.

Hypmarosa /I.K. B cBoeM wuccieqoBaHUM MOAYEPKUBAET BAXKHOCTh KOHTEKCTYANBHBIX (akTOpOB B
HWHTEPIPETALUN T€HAECPHO-MapKUPOBAHHBIX BBICKA3bIBAHMM B y30€KCKOIl KOMMYHHUKAaTHUBHOH KynbType [9;
134-137]. ABTOp OTMEUAET, YTO TPAAULIMOHHEIE TEHIEPHBIC POIU B Y30€KCKOM 00IIECTBE HAXOIAT OTPAKEHNE
B CIeU(PHYECKUX PEUYEBBIX CTPATETHsIX, BKIIOUYAIOIINX HCIOJIb30BaHUE 3B()EMU3MOB, HEMPSIMBIX PEUEBBIX
aKTOB U Pa3IMYHBIX CTETIEHEH KaTeTOPUYHOCTH B 3aBUCUMOCTH OT T'€HAEpHON MPUHAJIEKHOCTH YIaCTHUKOB
KOMMYHHKAIUU. DTU CTPATEruu OCOOCHHO SIPKO MIPOSBIISIOTCS B CEMEHHOM TUCKYPCE M MEKIIOKOJIEHYECKOM
OOILICHUH.

UccnenoBanne AOpmymnaeBoii M.T. moKa3plBaeT »JBOJIONMIO TEHACPHBIX MPEICTaBICHHH B
COBPEMEHHOM Y30€KCKOM S3bIKE TOJ[ BIHUSHHEM TJI00amu3alMoHHbIX mporeccoB [10; 201-204]. Astop
BBISIBJISICT TEHACHLMIO K IOSIBICHUIO HOBBIX JICKCHYECKHX EIWHHII U PEUYEBBIX MPAKTHK, OTPAXKAIOLIMX
M3MCHSIONIUECS COIMAJIbHBIC POJIM JKCHIIMH W MYX4YUH B y30ekckoM oOimectBe. OcoOblii MHTEpec
MPEACTABISIET aHAIU3 TOrO, KaK MOJIOJOE NMOKOJCHUE AAalTHPYeT TPAaAULUOHHBIE TeHIOEPHBIC MapKepbl K
COBPEMEHHBIM KOMMYHHUKATHBHBIM IIOTPEOHOCTSM, co3/1aBasi THOpUIHbIE (YOPMBI T€HAEPHOTO BHIPAsKCHHU.

CpaBHUTENBHBIN aHATN3 Y30EKCKUX U MEXIYHAPOAHBIX HCCIIEAOBAHHUN BBISBIACT KaK YHUBEPCAIBHBIC,
TaK U KyJIbTypHO-CIIeU(pHIECKHE aCTICKTHI T€HACPHOM MParMaTuky. Y HUBEPCAITbHBIMU SIBISIOTCS TEHICHIINT
K HWCIIOJIb30BaHMIO PA3IMYHBIX CTPATErHi BEKIMBOCTH, MOJU(PHUKALNN KaTErOPUYHOCTH BBICKA3bIBAHUH U
crenn(pUIECKUX MPOCOJMUECKUX XapaKTEPUCTUK Ui BBIpAXKEHUS TeHAEpHOH uaeHTHYHOCTH. KynbTypHO-
cnennpuIecKkue 0cOOEHHOCTH BKJIIOYAIOT POITb PETUTUO3HBIX U TPAIUIIMOHHBIX IEHHOCTEH B (HOPMUPOBAHUH
TeHJEPHBIX PEUEBBIX HOPM, CIEUU(HUKY CEeMEHHOW HepapXhUM B KOMMYHHUKATHUBHBIX MPAKTUKAX M BIIMSHHE
HUCTOPHUYECKHX (DAKTOPOB Ha COBPEMEHHBIE IeHJICPHBIC PEICTABICHHUS.

Jpyroii BaXXHBIII MEXaHM3M CBS3aH C TPOCOJUYECKHMMU OCOOCHHOCTSIMH peud. HHTOHAIMOHHBIE
KOHTYPBI, TEMII PE4H, TPOMKOCTb 1 APYTHE CyNPacerMEHTHbIE XapaKTEPUCTHKH MOTYT ()yHKLIHOHUPOBATH KaK
TeHJepHBIC MApPKEPhl U HCIIOIB30BATHCS ISl KOHCTPYHUPOBAHUS TeHAEPHON naeHTHuHOCTH. [Ipr 3TOM BaxkHO
MOHUMATh, YTO 3TH OCOOEHHOCTH HE SBJISIOTCS (DUKCUPOBAHHBIMH XapaKTEPUCTUKAMH TOTO MM WHOTO
TeHjepa, a MPEICTaBIsSIOT COOOH pecypchl, KOTOpblE MOTYT aKTUBHO HCIIONB30BAThCS TOBOPSIIAMH IS
JOCTHKEHHUS Pa3IMYHBIX KOMMYHHUKAaTUBHBIX LIEJICH.

Jlekcudyeckuid BBIOOp TaK)KE WIPaeT 3HAYMTENBHYIO pOJIb B TEHIACPHOW HICHTU(HUKAIINH.
Hcnonp30BaHne OIpENENeHHBIX JEKCHUYECKUX €IWHUI], CTUINCTUYECKHUX PETUCTPOB M TEeMaTHYECKHX
o0yacTeld MOXKET CHUTHAJIM3UPOBATh O T€HACPHON NMPUHAIJICKHOCTH WIN MO3HLIMOHUPOBAHUU TOBOPSILETO.
OnHako cOBpEeMEHHBIE UCCIECI0BAaHUS MMOKA3bIBAIOT, YTO CBSI3b MEXKAY JIEKCUUECKHUM BBHIOOPOM M TE€HIEPOM
HOCHT CJIO)KHBIN M KOHTEKCTHO-3aBUCHMBIHN XapaKkTep, U HE MOXKET OBITh CBE/IEHA K TIPOCTHIM KOPPEIISIIHSIM.

BaxxHBIM acreKkToM I'eHJIepHON MParMaTHKH SBISIETCS POJIb CTEPEOTHIIOB M COIUATILHBIX OKUIaHUKN B
WHTEPNPETALUHN PeueBoro noseneHus. OIHU U Te ke S3bIKOBBIE CPEICTBAa MOTYT MHTEPIPETUPOBATHCA IO-
pa3HOMY B 3aBHCHMOCTH OT T€HJepa TOBOPSIIETO, YTO JEMOHCTPUPYET COLMANBHO KOHCTPYHPOBAaHHYIO
MPUPOAY TEHJEPHBIX 3HAUYEHWH B s3bIKE. OJTO SBJIEHHE MONYYMJIO Ha3BaHue "reHnepHoro ¢uibrpa" B
BOCTIPUSITUH PEUH.

AHann3 TOKa3bIBAaeT, 4YTO TeHIEpHAas HICHTU(QUKAIMA B PEUCBOH AEATENILHOCTH SIBISETCS
TUHAMHYECKUM TIPOIIECCOM, KOTOPBIH MOXKET BaphbHpPOBATHCS B 3aBHCHMOCTH OT CUTYaIlUH, ayJUTOPHUH U
KOMMYHHUKATHBHBIX Lesiedl. ['oBopsire MOrYyT aKTHBHO MAaHWIYJIMPOBaTh I'€HACPHBIMH MapKepamu s
JNOCTIDKEHHSI OMNPEACTICHHBIX NparMaTHYecKux 3(PQEKTOB, YTO NOAYEPKUBAET AarcHTUBHBIA XapakTep
I'eHJIEpPHON UJEHTUYHOCTH.

Oco6oe BHMMaHHE B COBPEMEHHBIX HCCIECJOBAHUIAX YIENACTCA U3YyUEHHIO TOTO, KaK M3MEHSIOIIUECS
COLMANIbHBIE MPEICTABICHUS O T'CHIEPE OTPAKAIOTCA B SI3BIKOBBIX MPAKTUKaX. DTO BKIIOYAET IMOSBIICHHE
HOBBIX MECTOMMEHHUH, TEPMUHOB Ul OOO3HAUCHMS TEHICPHOH MICHTHYHOCTH M CTPATETHH TeH/AEpHO-
UHKJIIO3UBHOTO SI3bIKA. OTU HM3MEHEHHUs JEMOHCTPUPYIOT AWHAMUYHYIO CBSI3b MEXIY COLIMAJIbHBIMU
TpaHC(HOPMALUSAMHE U S3IKOBBIMH HHHOBALMSIMU.
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3axmovenue. [IpoBeneHHbIN aHaMU3 NparMaTHYECKUX ACIEKTOB T'eHICPHOro (heHOMEHa B pPeyeBOM
NESTENIBHOCTH II03BOJIAET CJENaTh HECKOJIBKO BAaXKHBIX BBIBOJOB. Bo-mepBBIX, TeHIEp B S3BIKE
(YHKUIMOHUpYET HE Kak CTaTW4HAs KaTeropusi, a Kak JWHAMUYECKUH pecypc Uil COLMANbHOU
UACHTU(PUKALUY 1 KOMMYHUKAaTHBHOTO MO3MLIMOHUPOBaHUA. ['OBOpsIIMEe aKTUBHO HCIIONB3YIOT Pa3IMyHbIe
SI3BIKOBBIC CPE/ICTBA JJIsl KOHCTPYUPOBAHUSA, MOJICPKAHUS U TPaHCPOPMALIUKM TeHIEPHBIX HISHTUYHOCTEH B
3aBUCHUMOCTH OT KOMMYHHUKAaTUBHOTO KOHTEKCTA U LIETIeH.

Bo-BTophIX, mparmMaTiueckas peanu3alusl FeHJepa B PEUM SIBJISETCS MHOIOYPOBHEBBIM IIPOLIECCOM,
BKJIFOUYAIOUIUM JIEKCUYECKHE, TPaMMaTHYECKHE, IPOCOANUECKHE U JUCKYPCUBHBIE JIEMEHTHI. DTH 3JIEMEHTHI
(YHKIMOHUPYIOT B CIIOKHOM B3aUMOJIEHCTBUH JAPYT C APYT'OM H C KOHTEKCTyalbHBIMU (aKTOpaMu, CO31aBast
0orartyro cUCTEeMy T€HAEPHBIX 3HAUYCHUN U HHTEPIPETALUH.

B-TpeTbux, coOBpeMEHHBIE HCCIENOBAaHHUA NOAYEPKUBAIOT BAXKHOCTh KPHUTHYECKOIO MOAXO0Ja K
W3yYEHHIO TeHJepa M $3blKa, KOTOPHIM YYHUTHIBAET COLMOKYJIbTYPHYIO BapuUaTHBHOCTh, H30eraeT
3CCEHIMATMCTCKUX MHTEPIIPETAlMi ¥ MPU3HAET areHTHBHOCTh TOBOPSAIINX B KOHCTPYMPOBAHHM I'€HAECPHOMN
HUACHTUYHOCTH. DTO OCOOCHHO Ba)KHO B KOHTEKCTE PACTYIIEr0 NPU3HAHMSA TEHACPHOIO pa3HooOpasus u
HU3MCHAIOIMNXCA COIIMAaJIbHBIX HOPM.

P€3yHbTaTI)I HCCJICAOBAaHNA UMCIOT BaXXHbIC UMIIJIMKAIIUU AJI1 ITIOHUMaHUs 6osee IMHUPOKUX MPOLCCCOB
COLMANbHON HMICHTU(QUKALIMA U MEXKYJIbTYPHOH KOMMYHHMKauud. OHH TNOTYEPKUBAIOT HEOOXOIUMOCTD
pa3sBUTUA I‘GH}ICpHOI\/’I YYBCTBUTCIIbHOCTU B 06pa3OBaT€J]I)HI)IX u HpO(l)CCCI/IOHaIH)HI)IX KOHTCKCTaX, a TaKXeC
Ba)KHOCTD y4eTa reHJepHOl crenn(uKy B pa3paboTke KOMMYHHUKATHBHBIX CTPATETHI U SI3bIKOBOM MOJIUTHKH.

[lepcriekTrBBl JaNBPHEHIINX WCCIEOBAHMN BKIIOYAIOT OoJee [eTalbHOe W3YYeHHE TeHIEPHOM
MParMaTUKyd B Pa3IMYHBIX COLMOKYJBTYPHBIX KOHTEKCTaX, AHAIN3 BIMSHHUS LU(PPOBBIX TEXHOJIOTHH Ha
TeHACPHYIO KOMMYHUKAIUIO, U pa3pa60TKy HOBBIX METOJOJIOTUYCCKUX NOAXOA0B K U3YUYCHUTIO JUHAMHNYCCKUX
U MHOXXECTBEHHBIX T'eHICPHBIX HACHTHYHOCTEH. OcoOBI MHTEpeC MPENCTaBIseT UCCIEAOBAHUE TOrO, KaK
MOJIOJO€ IIOKOJIEHHE HCIONB3yeT SI3BIKOBBIC PECYPCHl Ul BBIPQKEHUS HOBBIX (hopM TeHIOepHOH
NICHTUYHOCTHU U KaK 3TO BJIMACT Ha O6HII/IC TCHACHINU SA3BIKOBOI'O UIBMCHCHUS.
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KYJBbTYPHAS OBYCJIOBJIEHHOCTbDH TEJIECHBIX META®OP: CPABHUTEJIBHO-
JIMHTBUCTUYECKHUIN ACHIEKT

Mypomosa Hozanun My3aghghapoena,
Depeanckuil 20cy0apCmMEenHblil YHUBEPCUMen 00KMOpPaHm

Annomauyua. Cmamvsi NOCAWEHA AHANUZY MENECHOU Memagopuky Kak JAUHSBUCHUYECKO20
genomena, ompadicaiouie2o HAYUOHATLHO-KYIbMYPHYIO CREYUPUKY A3bIK06020 co3Hanus. OOvexmom
uccnedo8anus 6bICMYnaiom memagpopsl, OCHOBAHHbVIE HA COMATMUYECKOU JNeKCuKe, a NpeoMemom — ux
KYAbMYPHO 00YCI061eHHble 3HAYEHUS 8 PYCCKOM, Y30EKCKOM U aHeIUulicKoM A3vikax. Llenvio pabomul aensemcs
eblAsIeHUe OOUWUX U VHUKATLHBIX 0OPASHBIX CXeM MeNeCHbIX Memagop 6 CONOCMABIAEMbIX A3bIKAX, A MAKIICE
onpeodenerue GIUAHUL MEHMATUMema U SMHOKYIbIMYPHBIX YCIMAHOBOK HA (Popmuposanue mema@opuyeckux
MoOeneil. Memodono2uueckyio 0CHO8Y COCMAGNAION MeMmOObl KOCHUMUBHOU JTUHESGUCTNUKU, CPABHUMETbHO-
CONOCMABUMENbHO20 AHANU3A U  DNIeMEeHMAPHOU CeMAHMUYecKou peKoHcmpykyuu. B pesyrsmame
UCCe006aNUs BbIAGNICHbL YHUBEPCANbHbIE U dIMHOCneyuduieckue memagopul, ompadcaioujue pasiuius @
BOCHpUATIUU eAd, IMOYULL U NOBeOeHUsl 8 Pa3HbIX Kyabmypax. Mamepuanvt Mocym 6bimb UCHOIL308AHYL 8
MEJHCKYTLMYPHOU KOMMYHUKAYUU, NEPEeBO008EOeHUU U TUHCBOKYTbIMYPOLOSUU.

Knwuesvie cnoea. menecnas memagopa, comamusmvl, KOHYenmyauvbHas memagopa, KyibmypHas
Memagopa, A3bIKOBAA KAPMUHA MUPA, KOSHUMUGHASI TUH2BUCTUKA, TUHEEOKYIbIMYPOIOSUS, MENCKYIbMYPHAS
KOMMYHUKAYUS, CONOCTHABUMENbHBII AHAU3, Memagopuieckoe MuluileHue.

SOMATIK METAFORALARNI MADANIY ANIQLASH: QIYOSIY LINGVISTIK JIHAT

Annotatsiya. Maqgolada tana leksikasi asosida shakllangan metaforik birliklar til hodisasi sifatida
ko ‘rib chigiladi va ularning milliy-madaniy tafakkurdagi o ‘ziga xos akslanishi tahlil gilinadi. Tadgiqot obyekti
sifatida rus, o zbek va ingliz tillaridagi somatik metaforalar olingan bo ‘lib, mavzuning predmeti — ularning
madaniyatga xos semantik modellari va ma’noviy xususiyatlaridir. Maqgolaning magqsadi — qiyoslanayotgan
tillarda umumiy va o‘ziga xos obrazli metafora sxemalarini aniqlash hamda mintaqaviy mentalitet va
etnomadaniy gadriyatlarning metaforik tafakkurga qanday ta’sir ko ‘rsatishini ochib berishdir. Tadgiqgot
metodlari sifatida kognitiv lingvistika, giyosiy-tipologik tahlil va semantik rekonstruksiya yondashuvlari
qo ‘llanilgan. Natijada turli madaniyatlarda tana, hissiyot va xatti-harakatlarni anglatuvchi metaforalarning
universal va milliy xususiyatlari aniglangan. Ushbu materiallar tarjimashunoslik, lingvomadaniyatshunoslik
hamda madaniyatlararo kommunikatsiya sohalarida qo ‘llanilishi mumkin.

Kalit so‘zlar: tana metaforasi, somatizmlar, konseptual metafora, madaniy metafora, til manzarasi,
kognitiv lingvistika, lingvomadaniyatshunoslik, madaniyatlararo kommunikatsiya, giyosiy tahlil, metaforik
tafakkur.

CULTURAL DETERMINATION OF BODY METAPHORS: A COMPARATIVE
LINGUISTIC ASPECT

Abstract. The article examines body-based metaphors as a linguistic phenomenon reflecting the national
and cultural worldview embedded in language. The object of the study is somatic metaphors in Russian, Uzbek,
and English, while the subject is their culturally conditioned semantic models and meanings. The purpose of
the paper is to identify both universal and culturally specific conceptual patterns of bodily metaphors across
the compared languages, and to determine how regional mentality and ethnocultural values influence
metaphorical thinking. The methodological framework is based on cognitive linguistics, comparative-
typological analysis, and basic semantic reconstruction. The study reveals universal and ethnically marked
metaphors that reflect different cultural perceptions of the body, emotions, and behavior. The results may be
applied in the fields of intercultural communication, translation studies, and linguistic and cultural research.

Key words: bodily metaphor; somatisms; conceptual metaphor; cultural metaphor; linguistic
worldview; cognitive linguistics; linguistic and cultural studies; intercultural communication; comparative
analysis; metaphorical thinking.

BBeneHue. AKTyaJlbHOCTh WCCIEAOBAHHUS TeJICCHBIX (comarmueckmx) Metadop oOycioBieHa
BO3POCIINM UHTEPECOM K POJIH S3bIKa B OTPAXKCHUH MBITIUICHUS U KYJIbTYPhl. B KOTHUTHBHON JTHHTBUCTHKE
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MeTaopa paccMmaTpuBaeTcs HE MPOCTO KaK CTHIMCTUYECKUH TIpHEM, a KakK 0a30BbIi MeXaHU3M
KOHIICTITYyaIN3allii, C TOMOLIbI0 KOTOPOrO YeJOBEK IIOCTUraeT aOCTpakTHbIe cepbl depe3 MNpHu3My
KOHKPETHBIX 3HaHUH U ombiTa. [Ipu 3TOM QyHAaMEHT 4eI0BEYECKOTO OIbITa — COOCTBEHHOE TEJIO — CILY>KUT
MIEPBBIM «UCTOUHHKOM» MeTadopuzarun: yxe Jx. Jlakohd m M. xoncon[1] BBenn moHSTHE TeleCHON
MeTadopsl, MOTYEPKHYB, YTO TEJIECHBIA OMBIT JISKUT B OCHOBE HalIero oodpasHoro MeinuieHus. C apyroi
CTOPOHBI, KyJbTypHasl JMHI'BUCTHKA YKa3bIBaeT, YTO MeTa(opbl SI3BIKOB TECHO CBSA3aHBl C HAIMOHAJILHO-
KyJbTYpHBIMM LIEHHOCTSAMHM W KapTUHaMu mupa. M3yueHue metadopHUECKMX MOAEIEH pPa3HBIX S3BIKOB
MO3BOJISIET BBIABUTH KaK YHHUBEPCAIbHBIC, TAK H YHUKAJIbHBIE, KYJIbTYpHO 00YCIIOBIIEHHBIE YePThl 00pPa3HOTo
MbinuieHus. TenecHble MeTaQopbl OCOOGHHO TIOKa3aTeNbHBl B O3TOM IUIAHE, IIOCKOJBbKY COYETaloT
00I11€YeTIOBEUYECKYI0 TEJIECHOCTh M ITHOKYJIBTYPHYIO crnenuduky. Takum o0pa3oM, COIOCTABUTEIbHBIN
aHaJM3 COMAaTHYECKHX MeTadop aKTyaJeH KakK Al NOHUMAaHWS KOTHUTHBHBIX OCHOB SI3bIKA, TaK WM JUIS
BBISIBIICHHS HAIMOHATBHO-KYJIETYPHOTO CBOCOOPAa3Hsl I3bIKOBOTO CO3HAHHUSL.

AkTyalibHOCTh. HecMoTpst Ha yHHMBEpCaIbHOCTH caMOro (hakTa MCHOJIb30BAHUS TEIECHBIX 00pa3oB,
pa3Hble A3bIKH U KYJIBTYpPbI AETAI0T 3TO I10-CBOEMY, BBIACISISI OCOOCHHbIE, TOPOH HENEPEBOJUMbIE HIOAHCHI.
Pycckuii, y30eKCKHI M aHTTTUICKHUN SI3BIKH MTPUHAIEKAT K Pa3HBIM KYJIBTYPHO-HCTOPHUYECKUM TPATHIIUSIM —
CIaBSIHCKOM  (TIpaBOCIaBHO-XPUCTHAHCKON), TIOPKO-MYCYJIbMAHCKOW U  3alaJHOEBpOINEecKoi (aHTrio-
CaKCOHCKOW) COOTBETCTBEHHO. DTO HAXOAUT OTPAKCHUE U B UX SI3BIKOBBIX KapTHHAX TEJA.

OnHUM U3 SIPKUX MIPUMEPOB SBISETCS pa3Indie B 00pa3ax BHYTPEHHHX OPTaHOB KaK HOCUTEJICH YyBCTB
U SMOIMH. B pycckoif SI36IKOBOM TpaHIIMU HEHTPAIBHYIO POJIb UTPAET «OdyuLa» — TyXOBHOE «BHYTPEHHEE sD»
4yenoBeKka. MHOXKeCTBO (Ppa3eosIoTH3MOB CBS3aHBI UMEHHO C IYIIOW: «Oyuia Ooaumy (O MEepeKUBAHUAX ),
«omeecmu Oyuty» (math cebe obleryeHue), «Ha oyuie Kowku ckpeOymy (TOCKIMBO Ha cepAale) U T. A. A.
BexOurkas [2] oOpaimaia BHHUMaHHE, YTO PYCCKOE CIOBO «Oyuia» HE MMEET TOJHOTO 3KBUBAJICHTA B
AHTJIMHACKOM: OHO OXBATBIBACT 3HAYCHHs, KOTOPBIC B aHITIMHCKOM pasieieHbl Mexay Soul u heart. Pycckast
«0ywa» OJHOBPEMEHHO M IAyXOBHOE Hayalo, U BMECTWIHUIIE YyBCTB (TO, YTO aHIJMYaHE MPHUIIUCHIBAIOT
«cepany»). Hemapom roBopsT: «0obpas oyuia» B 3HAYEHUH «JOOPBIA YEIIOBEK», YTO MO-aHIIIMHCKU CKOpee
cootBerctByeT Kind heart[3]. Takum o0pa3om, B pyCCKOM KapTHHA Tella TECHO MEPEIUIETeHA ¢ KapTHHOM
IYXOBHOT'O MHPa YEJIOBEKa — «TEJIECHOEe» CEpALE M «HEeMaTepHaibHasy Iylla 00pa3yloT €INHBIA KOMILIEKC
MpeJCTaBIeHUI 0 BHYTPEHHEM MHUDE.

B anrnmiickom si3pike, cOPMHUPOBAHHOM B JIOHE 3aIaIHOCBPOIEHCKON KyIbTYyphl, HA TIEPBBIN IUIAH
Beixoqut «hearty (cepaue) kak MeTapopUuUECKHii LeHTp AMouwid. AHriwmiickoe heart oxsarbeiBaer
OOJIBLIIMHCTBO TE€X 3HAYEHUM, KOTOPBIE B PYCCKOM paclpelesieHbl MEXIYy «cepoyemy» U «oyuioiy. I'oBopsr: t0
take something to heart («mpuasaTh 6113K0 K cepamy»), heartbroken («c pas6uteim cepamem»), to have a heart
of gold («umeTh 30510TOC CepaLe») — Bee ITO 00 00pase cepila Kak HOCHTENS 4yBCTB, J0OPOTHI, CTPaIaHuMsI.
CioBo soul (y1a) B aHIIIHICKOM TOKE UCIIONB3YETCs, HO Yallle B PeIMIHO3HO-(PUI0COPCKOM KOHTEKCTE HITH
YCTOHYMBBIX coueTaHusix tuna ‘“‘body and soul” (Teno u aymia), TOrJa Kak JUisl ONMUCAHMS XapaKTepa WA
HacTpoeHust 00bIYHO yrmoTpeOusitoT heart wiu npyrue meradopsl (Hampumep, SPIrit B 3HaYSHUH HACTPOST).
Takum o0pa3oMm, B aHITIMHCKOM S3BIKOBOM KapTHHE Tejla MPOCIIEKHBaeTCa 0oiee «3IMOLMOHAIBHO-
OMOJIOTUYECKUIT» TOAXO: cep/le Kak GU3ndecKruil opraH, CBsI3aHHbIH ¢ KPOBOOOPAIIICHUEM, CTAJIO TIIaBHBIM
CHUMBOJIOM PMOIIMOHAJILHON KU3HU.

B y30ekckoM s3bIke (Kak U B LIEJIOM B TIOPKO-TiepcHACKoW Tpaauiuu CpenHeil A3um) KapTUHA Tesa
UMEET CBOM YHUKAIbHBIC aKLEHTHL. 37eCh 3aMETHO BIHMSIHME KaK TIOPKCKOM HApOJHOW KyJBTYpBI, TaKk U
MEePCHICKO-UCIAMCKON yueHOCTH. B y30ekckux Meradopax BaKHYIO pOJib HrpaeT «redeHb» — jigar. CiioBo
jigar (me4yenb) MUCTONB3YETCS KaK TEPMUH HEKHOCTH M OJM30CTH: jigarum B OOpalIeHUH O3HAYaeT YTO-TO
BpOZE «I0POroil Mo, MUIbI» (OYKBAIBHO — «MOsI TIEUYEHb», TO €CTh HEUTO KH3HEHHO Ba)KHOE JUIS MEHS).
[Momo6HOe oOparieHue 3BYYUT HEMPUBBIYHO IS PYCCKOTO WIIM aHTJIMKUCKOTO yXa, OJJHAKO B Y30EKCKOH
KyJIbType TEYeHb TPAJMIUOHHO CYHTAIACh MECTONpeObIBAHMEM TOpsdYei KpOBH, XpaOpocTh W JIOOBH.
Hampumep, y30ek MoskeT 00pa3Ho cka3ark: jigarini ezdi — «uctpenai (4bi0-T0) MeYeHbY», TO €CTh «IIPHYHHIIT
CHJIbHOE JAyIIeBHOE OECHOKOMCTBO» (@HAJOr PYCCKOTO «BBIHECTH AYIIY» HIIM «IOHNOPTUTH KPOBB»). B
PYCCKOM SI3bIKE TEYCHb MPAKTHYECKU He (QUTYypHPYET KaKk HOCHTENb YyBCTB (Pa3Be YTO B MPOCTOPEUHBIX
BBIPRKEHUSIX THIA «IEYEHKU OOJST» B 3HAYEHUH YCTall OT KOT0-TO), & B aHTJIMICKOM M IOAaBHO. 3/1€Ch MBI
BUAMM, KaK OJWH U TOT )K€ OpraH — IMeYeHb — MMEET BBHICOKYI0 CHMBOJIMYECKYIO Harpy3Ky B y30€KCKOM
CO3HaHMU (CHUMBOJI JIFOOBH, OJIM30CTH), HO MHHMMAaJbHYIO B PYCCKOM M aHIJIMHCKOM. DTO OOYCIIOBJICHO
pa3HHICH KyIbTYPHBIX KOJIOB: B BOCTOYHOM Tpamumuu (apabo-TIepCHACKON M TIOPKCKOI) NEYCHb M3/IaBHA
($urypupyer B 103311 Kak BMECTHJIMILE CTPACTH M OTBArd, TOTAa KaK B €BPOINEHCKOM KyJIbType 3TH QYHKIUH
HEPEILIN K CEpALLY.
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AHaIHM3 JuTepaTypbl H MeToxoJOoTHsA. [Ipy M3yueHHMH TelecHbIX MeTadop B COMOCTABHUTEILHOM
acrekTe NPUMEHSETCSI KOMILIEKC METOJIOJIOTHYECKUX MO/IXO/IOB - KOTHUTHBHBIH,
JIUHTBOKYJIBTYPOJIOrHYECKAN H COOCTBEHHO CONIOCTABUTEIILHBIN.

Koenumuenvlii  ananuz TpearionaraeT BBISABICHUE CTOSIIMX 32 SI3BIKOBBIMH  BBIPRKCHUSIMH
KOHLICTITYyalbHBIX MeTadop, TEX MEHTAIbHBIX MOJIENEH, KOTOpPBIC CBS3BIBAIOT TEJICCHBIA OIBIT C
abcTpakTHBIMH KaTeropusiMu. VccrenoBarenb BbIICISIET B S3bIKOBOM MaTepUale COMATHYECKUE €IUHUIIBI
(;rekceMsl, (ppazeosroTn3Mbl C KOMIIOHEHTAMH TeJla) U OTPEJIeNsIeT, Kakas KOHIEeNTyalbHas MeTadopa JeKUT
B MX OCHOBE (HampuMmep, Metadopa «MBIIUICHHE — 3pESHHUE JIIS BBIPAKECHHI THIIA «PACCMOTPETH BOMIPOCY, t0
see your point). Baxxayro poiib UTpaeT NpuBIIcUCHNE TeOPUH 00pa3HbIxX cxeM (M. /I>KOHCOH): aHau3upyeTcs,
Kakue 0a30BbIe CXeMbl (KOHTEHHEP, Ty Th, BBEPX/BHU3, TETUIO/XOJIOA U Jp.) aKTyATN3UPYIOTCS B T€X WIIA MHBIX
TEJICCHBIX MeTadopax.

Jlunesoxyrsmypoaoeuveckuii nooxoo HoKycupyercsl Ha CBsA3u MeTadop C KyIbTypHBIMH CMBICTaMu. B
€ro paMKax M3y4aeTcs ITHOKYJIBTYpHAs CHennu(pUKa yIOTPEOICHNS COMAaTU3MOB: KaKUe KYJIbTypHbIC 3HAHUS,
BEPOBaHHMS, [ICHHOCTH OTPAXCHBI B 00pa3HoW (paze. MeToa BKIIIOYAET UHTEPIPETAIMIO METAQOPHICCKHX
3HAYCHHWI C ONOPOW Ha BHES3BIKOBOW KOHTEKCT. Hampumep, aHanu3 y30ekckoro oOpaiieHus ‘jigarim”
noTpedyeT MOHMMaHUWs pojM obOpa3a MEYeHW B TPAAUIHUOHHON KyJbType. JIMHMBOKYJIBTYpOIOTHYEeCKUN
aHaJIN3 OMUPACTCS HA KOHICNTOJOTHIO M STHONWHIBUCTUKY: BBISABISIFOTCS KIFOUCBbIE KOHIICTITHI KYJIbTYPHI
(myma, cepaue, medeHb, TOJNOBa M Mp.) U TO, KaK OHU NPOSIBISIOTCS B s3bIKe. YacTo MpHBIEKArOTCS
MapeMHUOIOTHYeCKHe ¥ (POJIBKIOPHBIE WCTOYHWUKU MJIsl OOBSCHEHHS TPOUCXOXAcHUs Metadop. Tak,
oOpalieHue K IOCIOBHIAM U KPBUIATBIM BBIPAKCHUSAM TO3BOJISCT YBUJACTh I[IEHHOCTHOE HAMOJTHECHUE
TEJIECHBIX 00Pa3oB (Cp. PYCCKOE «UTO B TOJIOBY B30OPEINO, TO M B CEPAIIE» WM aHTIHIcKoe ‘“‘clean hands, clean
conscience”).

Conocmasumenvhwiil Memoo HETMOCPEICTBCHHO HANPABIICH HA BBISIBICHUE CXOJICTB U PA3INIUN MEXTY
s3pIkaMu. [IpakTHYecKu OH peam3yeTcss uepe3 MoJa00p U COMOCTABICHUE SKBHBAJCHTHBIX MO CMBICITY
Metadopudeckux eauHull. MccnemoBarenb cocTaBisieT Kopiyca (pa3eooru3MOB C  COMAaTHYECKUM
KOMIIOHCHTOM [JIsI KaXXJO0r'0 A3bIKA, 3aTE€M IMNPOBOAUT UX CEMAHTUYCCKOC CpaBHCHHC. BrisBasiorcs Tapnbl
MOJTHBIX SKBUBAJICHTOB (COBMAJAIOIINX 110 00pa3y M 3HAUCHHIO), YACTHYHBIX SKBUBAICHTOB (CXOMXKHIA CMBICIT
— pasHBIi 00pa3) W JakyHbl — MeTadopbl, HE HMMEIOIIUE COOTBETCTBUS B JPYroMm s3bike. Hampumep,
COIIOCTABUTENILHBIA aHaIN3 KIIMOIWPOBAHHBIX C€IWHUI] C KOMIIOHCHTOM «TI'0OJIOBa» B PYCCKOM, y36eKCKOM,
AHITMHACKOM M HEMEIIKOM sI3bIKaX MOKa3aJl HATWYHME KaK MOJHBIX YKBUBAJIICHTOB, TAK U YHUKAJILHBIX 00pa30B
[4]. Tak, dpaszeonorusm «croms 20106y» (0OUeHb OBICTPO) MMEET Mapajuiesib B aHTIHICKOM ‘“headlong” n
y30eKCKOM “‘bouiu oéeuda” (OyKBAIBHO «C TOJIOBOW HAIEPEeBEC») — 3TO SKBUBAJICHTHL. A BOT BhIpaXKCHUE
«mepsamo 20106y» (JUIIATHCS caMOOOJIaZIaHus) XOTA U TIepeBeNETCS Ha aHTIUiCKui ocioBHO ( “lose one’s
head”), B y30exckoM niepenaercsi uHade ( “axnunu uyKommox”’, «1oTepsTh paccynok»). ConocTaBUTEIbHBIN
MCTOJ HEPEAKO MCIIOJIb3YET KOJIMYECTBEHHBIN aHaJIN3: IIOACUYUTBHIBACTCA YaCTOTHOCTh TEX HIIM HHBIX
TEJNEeCHBIX MeTaop B SA3bIKAX, CTPOSTCS TUIIOJIOTUH (KaKWe YacTH Tella darie MeTadOpU3yloTcs, ¢ KaKUMHU
CEMaHTHUYECKMMU 30HAMH OHM CBsi3aHbl). Kpome TOro, mpuMeHsieTCs METOJ KOHTPACTHBHOTO AaHAaIHM3a
MEPEBOJIOB: HMCCIEOBAHUE TOTO, KaK COMATHYECKHE MeTapopbl OJHOTO s3bIKA IMEPEAaloTCsl CPEJCTBAMH
JPYTOro, YTO TIO3BOJISIET BBISIBUTH COBIAJICHIE WM PACXOXKICHUE 00pa3oB.

PesyabTaTel m obcy:xkaenme. TakuM 00pa3oM, HalMOHAJIBHO-KYJIbTYypHas CHELM(HKa TEIECHBIX
MeTadop NPOSBIAETCS B CICAYIOIMX MOMEHTAX:

Bri6op «rinaBHOTO» oprana juis metadopu3alid 4yBCTB. Pycckuii — myia/cepaie, aHTIMHCKUA —
cepaue/yM, y30eKckuil — cepaie/nedeHs/ myma. Kaxapii a3k (HOKYCHPYETCsl Ha pa3HbIX «BHYTPEHHOCTIX)
KaK CUMBOJIaX JIMYHOCTH.

OcoOble TenecHble 00pasbl, XapakTepHbIE TOJNBKO JIS JaHHOW KynbTypbl. Hanmpuwmep, meueHp B
y30€KCKOM Ka4eCTBe CHMBOJIa TIPUBSI3aHHOCTH; «ITUPOKast TyIia» B PyCCKOM KaK Hieall IMYHOCTH; BO3MOXKHO,
«stiff upper lip» («kecTkash BepXHssl ry0a») B aHIJIMHCKOM — CHUMBOJI CICP)KaHHOCTH, YHUKAIbHBIA IS
AHTJIOCAKCOB.

OTTeHKH 3HAYEHHI U OIICHUBAIOIINE KOHHOTAIMHU. TaK, «roJI0Bay MOXKET Be3/ie 03HAYaTh YM, HO TOJIBKO
MO-PYCCKH «yMHasl TOJIOBa» — KOMIUIMMEHT, a «00JIblIasi rojoBa» — HA4albCTBO; B aHriuiickoM bighead —
3aHOCUMBBIH. «PyKI» B pyCCKOM: «30JI0TBIE PYKH» — MacTepCTBO, a B aHTIHickoM golden hands ue rosopsr,
a ckaxyt Skillful. Y3bekckoe «qo ‘li ochig» («OTKpBITas pyka») O3HAYaEeT IIEAPOrO, UYTO OIU3KO PYCCKOMY
«IIAPOKAS PYKa» WU «pyKa HE )KMET» B CMBICIIEC IEAPOCTH, HO CBOW HIOAHCHI.

YacTOTHOCTh M TPEANOYTUTEIBLHOCTh ONPEACTICHHBIX Mojeneld. B pycckoM M y30€KCKOM MHOIO
MOCJIOBUII, TJI¢ TIPOTUBOIIOCTABIISICTCS BHYTPEHHEE U BHENTHEE (JIyIia — JIUIO, MeYeHb — BHEITHOCTbD U T.I1.), B
AHTJTUICKOM MEHbIIIE TAKUX MPOTHBOIIOCTABICHHUH, HO OOJIbIIIE OPUEHTAIMOHHBIX MeTadop (Bepx-Hus: to feel
down — yHbIBaTh, t0 Cheer up — 000APHUTHCS, YTO CBA3aHO C TEICCHOI MeTadOpoil BEpTUKAIN HACTPOCHUS).
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JInst HarasimHOCTH 00paTUMCcs K HEMOCPEICTBEHHOMY CPAaBHEHHIO KOHKPETHBIX (Ppa3eooTHYecKUX
SIIMHHUI] C COMaTHYECKUM KOMIIOHEHTOM B ATHX SI3bIKAX.

I'naza:

Pycckuil: «kax 6envmo na 2nasyy (HaAOSIIUBBIA, METIAIONIMA YEJIOBEK/TIPEAMET), «C 21d3Y HA 21d3»
(Ter-a-TeT, HAGAWHE), «NbLIL 8 21A3A NYCKAMby (CO3aBaTh 0OMaHYMBOE BIICUATIICHHE).

Y30eKcKHii: «Ky3 0uou-1o 103 Kypouy (OTKPBUI T1a3a U YBHUIEN JIULIO — OOPEI )KU3HEHHBIH OTIBIT, IIOBUAAI
MUD), «K)3 meamacuny (OYKB. «IIyCTh TJIa3 HE TOMAAET» — TOXKeJlaHue yOepedb OT Criiasa, IypHOTO Iiasa).

Anrnmiickuii: to see eye to eye (CXOQUThCS BO MHEHUSX, AOCI. «BUJCTH I1a3 K Ia3y» — COBIAAATh),
more than meets the eye (Gosnblie, 4yeM KaxxeTcsi Ha EPBbI B3MIIAAN), the apple of one’s eye («3eHULIa OKay,
TTOCII. «SI0JTOKO TJ1a3ay» — JIFOOMMEIT).

Pycckoe «eria3urb» u y30€KCKOE «K)3 me2MmoK» — ONM3KHe MOHATHS, BOCXOJSIIUME K O0memy
CyeBEpHOMY TPEACTABICHUIO O AYpPHOM Tia3ze. AHTTMHCKHNA HE HMeEeT COOCTBEHHOTO TIJlarojia Ha 3TO
(ucmosb3yeTcs maTuHckoe to jinX wiu o6opot cast an evil eye), uto oTpaxkaeT pa3HUILy: B 3al1aIHON KyJIbType
KOHIICTIT CTJIa3a MEHEE aKTyaJIeH, YeM B BOCTOYHOCIIABIHCKOM U CpeIHea3naTcKoii. 3aTo anriuiickoe the apple
of one’s eye (3eHUIIa OKa — JOPOTOH YEJIOBEK) UMEET MapalIeIH: PYCCKOE «AYIIU HE YasiTh» (HE YaeT Ay B
KOM-JIN00) WK «Oepeyb KakK 3CHUILy OKa». Y30€K Obl CKa3all: «KV3UHUHE KUPROUOd ACPAMOK» — XPaHUTh Ha
Kparto ri1a3a (00pa3 MmocTOSTHHOTO IPHUCMOTPA, 3a00THI) UITH OTSITh-TAKU «dcuap-oanoum» (CBSI3aHHBIA C MOEH
MEYCHBIO) O JIIOOMMOM peOCHKE. 31eCh KaXIbIi SI3bIK UCIIOIB3YET CBOM CHMBOJI OJIM30CTH: I1a3 (3pEeHUE) AJIs
AHTJIMHACKOTO, TyIIa/0KO0 ISl pyCCKOTo, IEUeHb JJIsl Y30eKCKOTO.

Pyku:

Pycckuit: «pyxu He Ooxooam» (He WUMETh BPEMEHH 3aHATHCA AEIOM), «Habumsv pyKy» (HABBIK
MPUOOPECTH), «pyKa 00 pyky» (BMECTe, CO00Ia) — U «pyKa pyKy moemy (0 KpyroBOi MOPYKE).

Y30ekckuii: «kyau ouuxy (pyka OTKPBITA — MIEAPBIN), «KyI Kogyuimupud ymupmoxy (CUIETh, CIIOXKa
PYKH — 0e31IeTbHUYaTh, CIIOXKHB PYKH), «K)au 1oKapy (pyka Jerkas — 0 4elIoBeKe, C IPUX0I0M KOTOPOro eI
CTIOPUTCS WM BECTH TPUXOJIAT).

AHrIUickui: to wash one’s hands of (something) (yMbITh PYKH — CHSATB C Ce0sl OTBETCTBEHHOCTD), t0
have green fingers/thumb (umerh 3eneHble NambIB/OONBINON Magell — OBITH YMEIBIM CaJ0BOIOM;
crierduuHblil 00pas), right-hand man (mpasast pyka — He3aMEHUMBbIil TOMOIIIHUK).

Bo mHorumx cnywasx meradopbl PyK COBMIAJAalOT y Pa3HBIX HApoJOB: wjest Oe3aemnbs uepe3 odpa3
CIIOEHHBIX PYK €CTh U TaM U TaM (PYC. «CIIokKa PyKu», y30. «Kyi KoBymItupudy», anri. to do nothing 6e3
obpasa, HO ecTh idle hands — mpasmubie pyku). OOpa3 «mpaBas pyka» Kak IMOMOIIHUK MPUCYTCTBYET W B
PYCCKOM, M B aHTJIMACKOM, a Y30CKCKOMY COOTBETCTBYET «VHe Kyauy (IIpaBas pyKa) B TOM K€ CMBICTIE.
HHTepecHo pasiuume: pycCKoe «pyka He TOJHUMAeTCs (CHENaTh YTO-TO)» — M3 JKAIOCTU WM MOPAIU HE
MOJKET 3aCTaBUTh CeOs; B aHTJIMICKOM IMOXO0Xasl KOHCTpykuwms [ can’t bring myself to... (He mory ce0s
3aCTaBUTh), 0€3 YIOMUHAHUS PYKU. Y30€K MOKET CKa3aTh «Kyau 6opmaduy — pyka He nonuia (CaeiaaTh 4To-
TO 1wioxoe). BumHo obiee y Bcex TpouX. A BOT «Kpiu ouuxy («C OTKPBITOH PyKOH») — y30eKCKuil o0pa3
HIEIPOro, TOCTEIPUUMHOTO YEIIOBEKA, B PYCCKOM OJIN3KUN 3KBUBAICHT — (UUUPOKAsL PYKA» WIN «UUPOKAS
namypay (M TO ONIKe K «IIHpOKas Ayliay), a B aHrimiickoM — open-handed (ato crmoBo ecTh, 03HAUaeT
IIEAPBIA, XOTS HE O4YeHb pacnpocTpaHeHo). Takum o00pa3oM, HEKOTOPhIE COMATH3Mbl MOTYT OBITh
MPAKTUYCCKH YHUBEPCATBHBIMHU (TIpaBast pyKa, CII0XKa PyKH), a APYTHe OYCHDb CICIU(PHYHBIL.

OTH IpUMEpBI MTOKA3bIBAIOT, YTO OOLIME YETOBEUECKUE CUTYallH (CTpax, palocTh, THEB, JICHb, TPY,
J000BB) YaCTO KOHIENITYATM3UPYIOTCS Yepe3 TENO CX0KUM 00pa3oM, HO KOHKPETHAs peatu3alus MeTapopbl
3aBUCHUT OT KyJBTYPHOTO Koaa. I 1e-To 00pa3bl O0yKBaIbHO COBIANAIOT (PYKH KOPOTKHU; CEPJIIE YIIajo), TAE-TO
pa3nuuHbl (MeYeHb Vs cepaue, jayma vs heart). [lns TiyOMHHOTO NOHMMAHHMS CIIEAyeT NPHUBICKATH
JINHI'BOKYJIBTYPOJIOTHYECKYHO UHTEPIIPETALUIO, O YEM peUb IOMJIET Aajiee.

3akmouenne. PaccMOTpeHHbIE acleKThl TOKa3bIBAIOT: TEJIO KaK KOHIENT OJJHOBPEMEHHO
YHUBEPCAIBHO M KyJIbTYPHO CHEHM(pUYHO. YHUBEpCaJIbHBI 0a30BbIe NMPOCSKIMU (BBEPX/BHU3, Tepen/3al,
BHYTPB/HAPYXKy, TeJIECHbIC OIIyLIeHUs Kak meTadopsl 4yBcTB). CrierM(UyuHbBI k€ — BHIOOpP JOMHUHAHTHBIX
opraHos (cepate, ayiia, eYeHb), HaJeIEHUEe UX ONPEIACIICHHBIMU CMBICIIAMH, YaCTOTHOCTh YIOTPEOJICHHUS,
CBsI3b C LEHHOCTSAMHU. TelecHas KapTHHA MHpa IMOITOMY HMMeEeT M OOIlIeuesoBedYecKuid (QyHIaMeHT, H
ATHOKYJIBTYpHOE cBoeoOpasue [5]. JIMHrBOKyJIbTypOJIIOTHYECKash MHTEPIPETAIUS CTPEMHTCS BCKPBITH 3TH
0COOEHHOCTH, ONIMPasICh HA CPABHUTEIIHHBIN aHAITU3, B TOM YHUclie (Ppa3eonoru3MoB.
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SAN’AT SOHASIDA QO‘LLANILADIGAN TERMINLARNING ELEKTRON AXBOROT
BAZASINI YARATISH

Ochilova Mexriniso Razokovna,

Buxoro davlat pedagogika instituti,

Xorijiy tillarni o ‘qitish metodikasi kafedrasi dotsenti

ochilova.2021@list.ru

Annotatsiya. Mazkur tadgiqot ishida san’at sohasida qo ‘llaniladigan terminlarning tizimli o ‘rganilishi,
ularning lug ‘aviy va semantik xususiyatlari tahlil qilinib, elektron axborot bazasini yaratishning nazariy va
amaliy asoslari ishlab chigilgan. Tadqiqot davomida san’atshunoslik, tasviriy san’at, musiqa, teatr va
arxitektura kabi yo ‘nalishlarda ishlatiladigan terminlar to ‘planib, ularning lug‘atlar, ilmiy magqgolalar,
darsliklar hamda korpus materiallari asosida tasniflanishi va ragamli formatda jamlanishi ta’minlandi.
Elektron baza yaratilishida foydalanuvchilarga qulay interfeys, izlash imkoniyatlari, terminlarning inglizcha
va o ‘zbekcha muqgobillari, ularning izoh va kontekstda qo ‘llanishi kabi jihatlar hisobga olindi. Ushbu baza
nafaqat tilshunoslar va tarjimonlar, balki san’at sohasi vakillari, talaba va tadqigotchilar uchun ham foydali
manba bo ‘lib xizmat giladi. Tadqiqot ishining natijalari zamonaviy leksikografiya, terminshunoslik va axborot
texnologiyalarining  integratsiyalashgan yondashuvi asosida amalga oshirilgan bo‘lib, san’at
terminologiyasini standartlashtirishga, uning ilmiy hamda amaliy qo ‘llanilishini kengaytirishga xizmat qiladi.
Kalit so“zlar. Elektron lug ‘at, musiqa va raqs sohasidagi terminlar, elektron axborot baza, semantik ma ’no

CO3JIAHUE SJIEKTPOHHOM BA3bI TEPMHUHOB, UCITIOJIb3YEMBIX B OBJIACTH
HCKYCCTBA

Annomayusn. B nacmosuem ucciedo8anuy CUCMeMamu4ecky U3yyensl mepmMuHbl, UCNOIb3YeMble 8
obracmu  UCKYCCMBd, NPOGeOéH UX  JIeKCUKO-CeMAHMUYecKutl aHanus, da makace paspadomarvl
meopemuyeckue u NpPaKmuieckue OCHO8bl CO30aHUSL IJIEKMPOHHOU UHDOPMAYUOHHOU 6a3bl OaHHLIX. B
npoyecce UCCICO08AHUL ObLIU COOPAHBL MEPMUMBI, OMHOCAWUECS K MAKUM HANPAGLEHUAM, KAK
UCKYyCcCcmeogedeHue,  U300pazumenvHoe  UCKYCCmeo,  Myswvika, meamp u  apxumexkmypa.  Ouu
KAACCUDUYUPOBAHBL HA OCHOBE CLOBAPEL, HAYUHBIX cmamell, Y4eOHbIX NOCOOULl U KOPNYCHBIX MAMePUaios, a
3amem coopamnsl 8 yugposom gopmame. Ipu coz0anuu 21eKMpoHHOU OA3bL OAHHBIX ObLIU YUMEeHbl MAaKue
acnexkmol, Kak yOoOublil unmepgeiic 0Jisi NOIb306ameneil, 03MONCHOCHU NOUCKA, AHETUICKUe U y30eKcKue
9KBUBANEHMbL MEPMUHOB, UX MOIKOBAHUA U ynompebdaeHue 6 konmekcme. Co30antas 6a3a OaHHbIX A6/Aemcs
NONE3HBIM PECYPCOM He MONbKO OJisl IUHSBUCIO8 U NEPeBOOUUKO8, HO makdice 0Jisi npedcmagumeneli cghepol
uckyccmea, cmyoeHmos u ucciedogameneu. Pezyibmamul ucciedosanus peanuzo8anbi HA  OCHOGe
UHMESPAMUBHO20 N00X00a  COBPEMEHHOU  NeKCUKOSpapuu, MmMepMuHogedenus U UHGOPMAYUOHHBIX
MEXHONI02ULl, CNOCOOCMBYSI CMAHOAPMUZAYUU XYOOHCECHMBEEHHOU MEPMUHONOSUL U PACUUPEHUIO e€ HAYUHO2O0
U NPAKMUYECKO20 NPUMEHEHUSL.

Kniouesvie cnosa: snexmponnvlii ciogapb, mepmunbl 8 001ACHU MY3bIKU U MAHYA, INEKMPOHHAS
uHgopmayuonuasn 6aza, cemaHmuyecKoe 3HaueHue.

CREATION OF AN ELECTRONIC DATABASE OF TERMS USED IN THE FIELD OF ART

Abstract. This research focuses on the systematic study of terminology used in the field of art,
analyzing their lexical and semantic features, and developing the theoretical and practical foundations for
creating an electronic information database. During the study, terms related to fields such as art history, visual
arts, music, theatre, and architecture were collected and classified based on dictionaries, scientific articles,
textbooks, and corpus materials, and then compiled in a digital format. In the development of the electronic
database, aspects such as a user-friendly interface, search functions, English and Uzbek equivalents of terms,
as well as their definitions and contextual usage were taken into consideration. This database serves as a
valuable resource not only for linguists and translators but also for specialists in the field of art, students, and
researchers. The outcomes of the research were realized through an integrated approach involving modern
lexicography, terminology studies, and information technologies, contributing to the standardization of art
terminology and expanding its scientific and practical application.

Keywords: electronic dictionary, terms in music and dance, electronic information database,
semantic meaning.
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Kirish. Zamonaviy axborot-kommunikatsiya texnologiyalari taraqqiyoti barcha sohalarda, xususan,
san’atshunoslik va tilshunoslikda ham yangi yondashuvlarni shakllantirmoqda. San’at sohasi terminologiyasi
murakkab va o‘ziga xos qatlamlardan iborat bo‘lib, u turli san’at yo‘nalishlari — tasviriy san’at, amaliy bezak
san’ati, musiqa, teatr, raqgs, arxitektura va dizayn kabi tarmogqlarga oid atamalarni qamrab oladi. Ushbu
terminlar ilmiy izlanishlar, o‘quv adabiyotlari, tarjima jarayonlari hamda madaniy merosni saqlash va targ‘ib
qilishda muhim ahamiyatga ega. Biroq amaldagi mavjud manbalarda san’at terminlarining yagona va tizimli
ko‘rinishda jamlanmaganligi, ularning izohlari, qo‘llanish kontekstlari va tarjimalarining turlicha bo‘lishi
ushbu sohada muammolarni yuzaga keltirmoqda. Shu nuqtai nazardan, san’at sohasi terminlarini jamlagan
elektron axborot bazasini yaratish zarurati dolzarb bo‘lib, bu baza ilmiy, amaliy va ta’limiy maqgsadlarda keng
go‘llanish imkonini beradi.

Mazkur tadqiqotning dolzarbligi san’at terminologiyasini tizimlashtirish, ularni raqamli formatda jamlash
va universal foydalanish imkoniyatlarini yaratish zaruratidan kelib chigadi. Bu elektron baza orgali
san’atshunos olimlar, tarjimonlar, talabalar va soha mutaxassislari o‘z faoliyatlarida terminlarni aniq, izchil va
tezkor tarzda qo‘llash imkoniyatiga ega bo‘ladilar. Tadqiqot ushbu yo‘nalishda ilk qadam bo‘lib, keyingi
bosqichda fanaro va sohalararo hamkorlikda boyitilishi mumkin bo‘lgan ragamli resurslar asosini yaratishga
xizmat qgiladi.

Yillar davomida yangi terminlarning shakllanishining asosiy usullarini tasniflashga harakat gilindi.
Ushbu tadqiqotlar natijalarini umumlashtirib, quyidagi asosiy usullarni ajratib ko‘rsatish mumbkin:

1) semantik (ko‘p ishlatiladigan tilning so‘zi yoki iborasini atama sifatida ishlatish, unga yangi ma’no
berish). Tagqoslash:

ingliz tilida advance - o‘zbek tilida oldinga siljish,

ingliz tilida retire — o‘zbek tilida nafagaga chigmoq.

Termin yaratishning semantik usuli eng keng targalgan, bundan tashgari, bunday atamalar yangi bilim
sohalari va inson faoliyati sohalari tushunchalarini belgilash uchun shakllanayotgan terminologiyada eng
muhim o‘rinni egallaydi.

2) morfologik (affikslash, birikmalash yo‘li bilan yangi termin yaratish). Taqqoslash:

ingliz tilida danceable — o‘zbek tilida ragsga tusha oladigan

ingliz tilida dancegoer — o‘zbek tilida raqgs kursiga gatnashuvchi

3) sintaktik (terminologik so‘z birikmalar).

Taqqgoslash:

ingliz tilida dance hall — o‘zbek tilida rags zali

ingliz tilida dance card — o‘zbek tilida rags kartasi (raggosaning ismlari gayd etilgan karta)

4) boshqa tillardan o‘zlashtirilgan so‘zlar

Fransuz tilida moulinet — o‘zbek tilida “tez aylanish”.

Adabiyotlar tahlili. Ragslarni tasniflashda R.D. Batchelor tomonidan to‘rtta raqs guruhini aniqlagan:

-qo‘rg‘onning harakatlariga taglid qilib qurilgan ragslar;

-tanani asta-sekin oldinga va orgaga egib bajariladigan dumaloq ragslar;

- ijrochilar oldinga va orgaga chayqaladigan ragslar;

-birinchi uch guruhning harakatlariga qurilgan ragslar”

Amerikalik tadgiqotchi R.Kraus ragslarni tasniflashda ishtirokchilarning tarkibi, magsadi, ma'nosi va
raqs lug‘atiga e'tibor bergan. Shunga ko‘ra, u beshta raqs guruhini aniqgladi: balet; zamonaviy rags; ijtimoiy
rags; sahna ragsi; xalq ragsi. L. Grove ragslarni 3 guruhga ajratadi: majoziy yoki poetik; tasviriy; ritual,
marosimiy [1]. Zamonaviy psixologik maktablarda “maxfiy ragslar”, “oqimli raqslar”, “sehrli ragslar”
insonning chuqur ichki imkoniyatlarini ochish, o‘rganish va o‘zlashtirishga mo‘ljallangan “sehrli raqslar”
gayta tiklanmoqda [2].

Tahlil va metodlar. Elektron lug‘at yaratishda quyidagilar e’tiborga olinadi:

1) Lug‘atda fe’l-terminlar harakat nomi shaklida va ot-terminlar keltiriladi.

Ingliz tili so‘z boyligini boyitish yo‘li konversiya - grammatik xususiyatlarini o‘zgartirib, so‘z yasash
usuli. Amalda biz konversiya deganda fagat fe'ldan ot yasashga nisbatan va aksincha tushunishimiz mumkin.
Ot va fe'lning o‘zgarishi inglizcha so‘z yasashning o‘ziga xos xususiyatlaridan biridir. Ingliz tilining raqs
terminologiyasida ko‘p sonli otlar fe'l-o‘zakdan shakllanish modeliga muvofiq.

Dance - “a series of movements and steps that match the speed and rhythm of music”[3];

hop - “a short jump on one leg” [4];

tap - “quick light blow” [5];

walk - “style of walking in the dance” [6].

Termin yasalishining faol usullaridan biri fe'llardan post bo‘g‘inli so‘z birikmalariga o‘tish yo‘li bilan
ot yasalishidir:
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to step up - step-up

to lead down - lead down

to cast off - cast off

to cast over - cast over

N>V modeli bo‘yicha gisqartmalar konversiya qilish uchun asos bo‘lib ham xizmat qilishi mumkin:
Commence - to commence (ragsda harakatni boshlash yoki burilish).

2) Lug‘atda terminlarning polisemantik ma’nolari ham Keltiriladi.

Rags terminologiyasida ko‘p ma'nolilik polisemantik atamalarning funktsional jihatdan bir-biridan farq
giladigan uchta guruhini ifodalaydi:

1) tarmoqlararo (umumiy tashqi shaklga ega bo‘lgan va ma'nolarining to‘liq mos kelmasligi bilan
tavsiflangan atamalar).

O‘zbek tilida harakat (ragsda) - oldinga va orgaga harakat - ingliz tilida movement,

O‘zbek tilida harakat (texnik atama) - vagonning pastki yurish moslamasi, kuzovsiz vagon tizimi - ingliz
tilida running gear,

O‘zbek tilida harakat (eskirgan, kortej nomi) - kortej - ingliz tilida procession,

O‘zbek tilida harakat (o‘yinda) - o‘yinchining navbatdagi chiqishi (shaxmatda, kartalarda) - ingliz tilida
move, turn;

2) toifalararo (bir terminologik tizim doirasida faoliyat yurituvchi atamalar).

Ingliz tilida set — o‘zbek tilida 1) kvadril yoki mamlakat ragsi figuralari; 2) gator, ketma-ketlik (fazoda
ketma-ketlikni tashkil etuvchi ob'ektlar - gadamlar ketma-ketligi — set of steps) 3) (f.) ragsdagi joyni belgilash
(set the place) 4) (f.) ma'lum bir yo‘nalishda harakatlanish (to set)

3) konstruktiv element sifatida ko‘p qiymatli komponentni o‘z ichiga olgan kombinatsiyalar.

O¢zbek tilida ragsda gadam - ingliz tilida dance step,

O¢zbek tilida vint burami - ingliz tilida screw pitch,

O‘zbek tilida oldinga gadam - ingliz tilida advance over,

O°‘zbek tilida shimning tor gismi - ingliz tilida the trousers are tight in the seat.

Terminlarning ko‘p ma’noliligi ularni to‘g‘ri tushunishga imkon bermaydi. Odatda atama kontekstga
muhtoj emasligi aytiladi, chunki u kontekstsiz tushunarli bo‘lishi kerak, ammo bu qoidani mutlaglashtirib
bo‘lmaydi, chunki terminologiyada bo‘lgani kabi, kontekst ham muhimdir. Bu, aynigsa, toifali noaniglik deb
ataladigan atama toifalari uchun to‘g‘ri keladi, uni bartaraf etishning haqiqiy yo‘li har doim adabiyotdagi
kontekst yoki tasniflash tizimidagi bu turli xil atamalarning turli o‘rni bilan ta'minlanadi. Zamonaviy
lug‘atlarni yaratishda polisemiya qoidalarini berish, kontekstual ma’noni aniglash birmuncha qiyinchiliklar
tug‘diradi, terminologiyadagi noaniqlik jarayoni juda faolligini hisobga olgan holda, so‘zlarning leksik
o‘zgarishlariga uchrashi qoidalariga rioya qilgan holda berish talab etiladi. Elektron lug‘atlarning afzalligi
so‘zlarning ko‘p ma’nosini bera olishidadir. Biz o‘rganayotgan rags terminologiyasida “ikkilamchi noaniqlik”
deb ataladigan atamalarning mavjudligini kuzatishimiz mumkin va ularning lug‘atlarda berilish
imkoniyatlarini tahlil gilamiz.

3) Lug‘atda bosh so‘zning fagat san’at va raqs sohasida qo‘llaniladigan terminlarning
omonimlari ham keltiriladi, bu holda, omonomik so‘z boshqa sohaga daxldor sememalar ham bo‘lishi
mumkin.

Elektron lug‘atlarni yaratishda lug‘atning omonimik ma’nosini ham hisobga olish muhimdir. Raqgs va
san’atning o‘rganilayotgan terminologik sohasi ham omonimiya bilan tavsiflanadi — “ma'no jihatidan farq
giluvchi ikki yoki undan ortiq til birliklarining fonetik jihatdan mos kelishi” [7]. Leksik omonimiyaning turli
shakllari, shuningdek, tilning boshqa darajalarida (fonetik va morfologik) unga bog‘liq hodisalar ma'lum.
To'lig leksik omonimiya - bir gap bo"lagiga mansub so"zlarning mos kelishi. Omonimlarning soni va semantik
salmog’iga ko'ra, ayniqgsa, ikkita turkum ajratiladi: a) omonimlar-otlar va b) omonimlar-fe'llar.

4) Elektron lug‘atlarda raqs va san’atga doir terminlarning sinonimlari ham kiritiladi.

Standartlashtirilgan terminologiyada sinonimlar muammosi "savollar savoli” deb hisoblanadi [8].

Ba'zilar sinonimiya jarayonini nomagbul deb hisoblaydilar va har bir atama fagat bitta ma'noga ega
bo‘lishi kerak, deb hisoblaydilar, boshqalari esa sinonim (shu jumladan xorijiy) ma'lum afzalliklarga ega degan
fikrda. So‘zlarni o‘zlashtirish jarayoni keng tarqalgan, shuning uchun ko‘pincha bir xil so‘zlar (ulardan biri
o‘zlashtirilgan) bir xil ma'noga ega. Masalan, fransuz tilidan hosil bo‘lgan inglizcha infant so‘zi unga
ekvivalent child - kichik bolaga mos keladi. Shunga ko‘ra, infant va child sinonimdir. Rags terminologiyasida
chet tilidan kirib kelgan sinonimik terminlar mavjud: frantsuzcha o‘zlashgan pas chasse (gadam) inglizcha
glide ga teng, inglizcha kick “tepish” va “kik” degan ma’noni anglatadi; hook turn — “ragsda aylanish, oyoq
bilan ilgak qilish” va “burilish-ilgak”; set — “raqsda shakllanish” va “to‘plam”; step — “harakat” va “qadam”.

5) Leksikografik ma’no terminning semantic strukturasi asosida beriladi.
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Rags terminologiyasida sintaktik sinonimlarning ikki guruhi aniqlangan: 1) “terminning to‘liq shakli —
terminning qisqa shakli” sinonimik moslashuvi: walk va dance walk — “bir qadam oldinga olg‘a borish”, step
va setting step - “gadam” va “qadam tashlash”, 2)sinonimik moslashuv “so‘z birikmasi — so‘z birikmasi”:
drive walk va inside turn - ichkariga, “ichki burilish”’; chicken walk va outside turn — “tashqi burilish”, chaine
turn va free spin - raqqosalar o‘rinlarini almashtiradigan, bir yoki boshqa qo‘lni navbat bilan beradigan
dumaloq ragsga o‘xshash figura; strip the willow - right (left) hand across - oldinga siljish, ragqoslar navbatma-
navbat chap yoki o‘ng qo‘llarini olishganda; leading couple - first couple — yetakchi juftlik; chasse - slip step
- sirpanish gadam (chasse - oldinga siljish, oyoq, go‘yo, ikkinchisiga egilib, sakraganda bog‘lanadi).

Tilshunoslikda, V.P.Danilenkoning so‘zlariga ko‘ra, termini shakllantirishning ikkita eng keng
tarqalgan lingvistik usuli mavjud: 1) leksik qisqartirish: a) so‘z yoki iborani tushirib qoldirish; b) so‘z
birikmasini iboraning tarkibiy qismlaridan biriga tegishli so"z bilan almashtirish; 2) so‘z yasashda (so‘z yasash,
abbreviatsiya) gisgartmalardan foydalanish [9]. Rags terminologiyasida asl so‘z birikmasining so‘zlaridan
birini olib tashlash natijasida olingan quyidagi shakllanishlar aniglanadi:

6) Elektron lug‘atlarda san’at va raqsga xos terminlarning antonimlari (qarama-qgarshi
ma’nolari) ham beriladi.

Antonimiya hodisasini tasvirlash uchun biz rags terminologiyasidan misollar keltiramiz, xususan:

- “cast off” (tashqi burilish bilan joyga qaytish) va “cross over” (qarama-garshi turgan sherikning joyiga
o‘tish),

- “back-to-back” (ragsda orqaga joylashish) va “face-to-face ” (ragsda bir-biriga garagan holat),

- “bottom of set” (qator oxiri) va “top of set” (rags gatorining boshi),

-“clockwise/natural turn” (soat yo‘nalishi bo‘yicha harakatlanish) va “anticlockwise/reverse turn”
(soat miliga teskari harakat),

- “inside turn” (ichki burilish) va “outside turn” (tashqi burilish).

7) Bosh so‘zdan keyin uning etimologiyasi bo‘yicha ma’lumot berish ma’qul deb topildi.

Tarixiy ragsda balance - bu bir oyoqdan ikkinchisiga qadam tashlash, yarim barmoqlarda ko‘tarish va
tanani egish bilan rags harakati. Balance (frantsuzcha “muvozanat” dan) pas grave (frantsuzcha “pas”
“gqadam”, “grave” “og‘ir”, “sekin” so‘zlaridan) qo‘shilgan holda balance menuet so‘z birikmasi yaraldi. O‘rta
asrlarda paydo bo‘lgan bir qator nomlar uzoq vaqt davomida bal ragslari lug‘atiga kirdi. Ulardan harakatlar
ganday o‘zgarganini, bir xil atama turli davrlarda turli harakatlarni bildirish uchun ganday xizmat gilganini,
ba'zida ma’lum bir o‘xshashlikni kuzatish mumkin.

Xulosa. Inglizcha-o‘zbekcha electron lug‘atini yaratish uchun lingvistik baza yaratish darkor. Buning
uchun mavjud so‘zlar excel faylda jamlanadi. O‘zbek va ingliz xalgiga xos, ya’ni milliy-madaniyatini o‘zida
yaqqol namoyon etadigan musiqa va raqs harakatlari orqali marosim, to‘ylarda urf-odatlari, turmush tarsi,
ruhiy kechinmalarini ifoda etadi.Tadqiqot natijalari san’at sohasi terminlarini tizimli ravishda to‘plash,
ularning semantik, funksional va tarjimaviy xususiyatlarini aniglash, shuningdek, ushbu terminlarni elektron
formatda jamlab, ragamli platformada taqdim etish katta amaliy ahamiyatga ega ekanligini ko‘rsatdi.
Yaratilgan elektron axborot bazasi san’atshunoslik, tarjimashunoslik, tilshunoslik va axborot texnologiyalari
kesishgan nuqtada samarali hamkorlikni ta’minlaydi. Baza foydalanuvchilarga terminlar bo‘yicha izlash,
ularning kontekstdagi qo‘llanilishi, izohlari va tarjimalari bilan tanishish imkonini beradi. Bu esa ta’lim, ilm-
fan va amaliy faoliyatda aniqlik va izchillikni ta’minlashga xizmat qiladi.

Tadqiqot davomida san’at terminologiyasini elektronlashtirishga doir ilg‘or xorijiy tajribalar o‘rganildi,
milliy xususiyatlar inobatga olindi hamda terminlar bazasining foydalanuvchi uchun qulay interfeys asosida
yaratilishi yo‘lga qo‘yildi.

Shuningdek, bu tadqgiqot san’at terminologiyasining standartlashtirilishi, yagona ilmiy-amaliy baza
yaratish orqali ularning keng qo‘llanilishiga va uzviy rivojlanishiga xizmat qiluvchi muhim gqadam sifatida
baholanishi mumkin. Kelgusida ushbu elektron baza takomillashtirilib, ko*p tilli versiyada ham kengaytirilishi
lozim.
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YK 81-2/81-23

I'EHJEP U A3bIK: A3bIK )KEHIIIMH KAK COHUAJIBHASA U JIMHI'BUCTHYECKAS
KATEI'OPUAA

Anueea I'lomuan Xamzaeena,
Heszasucumviui couckamens,

Byxapckuii 2ocydapcmeennulil yHusepcumem
nice.gulshan@bk.ru

Annomayua. B cmamve paccmampusaemcs heHOMeH JHCEHCKOU pedu KAk JUHSGUCTNUYECKOU U
COYUANbHOU Kame20pul 8 pamKax Uccie008anull no 2eHoepy u A3uIKy. AHanuzupyiomes uepmoi, mpaouyoHHO
NPUNUCHIBAEMbIE HCEHCKOU pedll — BeHCIUBOCb, IMOYUOHATILHOCTb, HENPAMOMA — HA OCHO8e Meopull
Pobun Jlakoggh u opyeux coyuonunesucmos. Obcyxcoaemces pasgumue HeMUHUCMCKOU TUHSBUCUKY U
KpUMUKA 2eHOEPHbIX A3bIKOBBIX CMEPeomunos. Aemop ymeepiicoaem, 4mo JHCEHCKAs pedb He SAGIAemcs
A3bIKOBLIM HEOOCMAMKOM, A OMPaicaem coyuanbHvle poau U KOMMYHUKAMUEHbIe cmpame2uu, (popmupyemvle
2enoepHbimu Hopmamu. Iloouepkusaemcs He0OX0OUMOCMb UHKIIOZUBHOU U HEOUCKPUMUHAYUOHHOTU A3bIKOBOTL
NPaKmuKu 8 COBpeMeHHOM 00uecmae.

Kniouesvie cnosa: cenoep, A3biK, JHCEHCKAS peub, COYUOIUHSBUCTNUKA, SA3bIKOBblE CMEpPeomunsl,
Gemunucmerasn MUH2BUCMUKA.

GENDER VA TIL: AYOLLAR NUTQI IJTIMOIY VA LINGVISTIK KATEGORIYA
SIFATIDA

Annotatsiya. Ushbu maqolada ayollar nutgining tilshunoslik va ijtimoiy kategoriya sifatida o ‘rganilishi
yoritilgan. Ayollarga xos deb hisoblangan nutgiy xususiyatlar — xushmuomalalik, hissiyotga boylik, bilvosita
ifoda — Robin Lakoff va boshga sotsiolingvistlar nazariyalari asosida tahlil gilinadi. Magolada feministik
tilshunoslikning rivoji hamda gender asosidagi til stereotiplariga nisbatan tangidiy yondashuv muhokama
gilinadi. Ayollar nutqi til nugsoni emas, balki gender me’yorlari bilan shakllangan ijtimoiy rol va
kommunikativ strategiyalar ifodasi sifatida talgin etilishi lozimligi ta’kidlanadi. Zamonaviy jamiyatda
inklyuziv va kamsitmaslikka asoslangan til amaliyoti zarurligiga e tibor qaratiladi.

Kalit so“zlar: gender, til, ayollar nutqi, sotsiolingvistika, til stereotiplari, feministik tilshunoslik.

GENDER AND LANGUAGE: WOMEN'S SPEECH AS A SOCIAL AND LINGUISTIC
CATEGORY

Abstract. This article explores the phenomenon of women's speech as a linguistic and social category
in the context of gender and language studies. It analyzes the features traditionally attributed to women's
speech, such as politeness, emotionality, and indirectness, based on the theories of Robin Lakoff and other
sociolinguists. The paper also discusses the evolution of feminist linguistics and the critique of gendered
language stereotypes. It argues that women’s speech should be viewed not as a linguistic deficiency but as a
reflection of social roles and communicative strategies shaped by gender norms. The article emphasizes the
need for inclusive and non-discriminatory language practices in modern society.

Keywords: gender, language, women’s speech, sociolinguistics, linguistic stereotypes, feminist
linguistics.

BBenenue. SI3p1k — 3TO HE TOJILKO OCHOBA YEJIOBEUECKON KOMMYHHUKAIIUU, HO U MOUIHBIA HHCTPYMEHT
(hopMupoBaHuUs, TOJJIEP)KAHUS W BOCIPOU3BEICHUS COIMAIBHBIX HOPM M KYJIBTYPHBIX YCTaHOBOK. OH
OTpakaeT CTPYKTYpy OOIIECTBa, LICHHOCTHBIC OPHEHTHUPBI, U B TO JX€ BPEMs aKTHBHO Y4YacCTBYET B HX
dbopmupoBanuu. OOHMM W3 [EHTPAIBHBIX TMOHITUHA B COBPEMEHHOW COIMOJMHTBUCTUKE M TEHICPHBIX
WCCIICIOBAHUSAX SIBIIICTCSl KATETOpHUs «TeHIIEP», KOTOpask pacCMaTPUBAETCS HE KaK OMOJOTMYECKH 3aJjaHHAas
XapaKTEPUCTHKA, a KAK COLMAIIbHAS U KyJIbTYpPHasi KOHCTPYKIIHS.

CoBpeMeHHBIE HCCIEOBaHUSA JEMOHCTPUPYIOT, HYTO S3BIK M TEHIEpP HaxOIITCs B CIOXKHOM
B3aUMOCBSI3U: PEUEBBIC MPAKTUKU HE TOJIBKO OTPAXKAIOT T'E€HACPHBIC PA3NUUUsA, HO U KOHCTPYHUPYIOT HX.
Oco0oe BHUMaHHWE yaenseTcs (PEeHOMEeHy TaK Ha3blBAEMOTO <(OKEHCKOTO S3BIKa» — COBOKYITHOCTH
JUHTBUCTUYECKNX OCOOCHHOCTEW, CBOMCTBEHHBIX WM MPHUIHCHIBAEMBIX JKEHIIMHAM. OJTa TeMma Ha
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MPOTSKCHUH TIOCICAHUX JECATWICTUH BBI3BIBACT OOJIBIION WHTEPEC CpPEIH JUHTBHCTOB, COIIHOJIOTOB,
TICUXOJIOTOB U (JEMHHUCTCKUX TEOPETHKOB,

Hacrosmee nccienoBanme HammpaBiIeHO HA TO, YTOOBI pACCMOTPETD KEHCKYIO pedb KaK COMUANBHYIO U
JINHIBUCTUYECKYIO KATETOPUIO, BBIIBUTh UCTOPUUECKUE U TEOPETUUECKUE MPEANOCHUIKY €€ U3yYEHUs, a TAKIKE
MPOaHAIM3UPOBATh, KaK S3bIK KCHIIUH (PYHKIIMOHUPYET B KOHTEKCTE COIMOKYIBTYPHBIX OKUJAHUA U HOPM.

Metononorus uccjaenoBanus. B qanHoi pabote nCmonp3yeTcs KaueCTBEHHBIM MEKINCIATUTHHAPHBIN
MOXO0Jl, OOBENUHSIOMNNA METOABl COLMOIWHTBUCTUKH, AWCKypC-aHANMM3a, (HEMUHUCTCKOW KPUTHKH U
KYJIbTYPOJIOTHUYECKUX UcclenoBaHuil. OCHOBHONH METOJI — aHAIMTUYECCKHA 0030p W HHTEPIPETAIUs
CYILIECTBYIOIIEH HAYYHOU JTUTEPATYPHI IO TEME, a TAKXKE COMIOCTABUTEIHHBIN aHAIIN3 PEUEBBIX XapaKTEPUCTHK,
CBSI3aHHBIX C T€HJCPHBIMU PA3TUUHSIMH.

JIOTOTHUTENBHO TPUBICKAIOTCS AJIEMEHTH SMIMPUYECKOTO aHAIN3a, OCHOBAHHBIC Ha MpHUMEpax M3
peaNIbHOM KOMMYHHUKAIIUM, PEYEBBIX CTpaTerMii M JUCKYPCHBHBIX NpakTUK. McTouHMkamu wH(popMamu
BBICTYTAIOT Kak kinaccuueckue Tpyasl (P. Jlakodd, 1. batnep, [I. TanneH), Tak 1 coBpeMeHHBIE Ty OIHKAIIH
POCCHICKHX U 3apyOeKHBIX aBTOPOB.

Oocy:xxnenne. Bonpoc o cyliecTBOBaHMM U CIEHU(UKE <OKEHCKOTO SI3bIKa» BBI3BIBACT AKTHBHBIC
JUCKYCCHUU B HAy4YHOM c0001ecTBe. OIHOM U3 TIIaBHBIX TeM 00CYKICHHS SIBJIIECTCS BOIPOC: NCHCTBUTEIHHO
JIX CYLECTBYIOT CTOMKHE U YHUBEPCAJIBHBIC PA3INYUs MEXKY PEUEBBIMU MPAKTUKAMU KCHLIIUH U MY>KYHH,
WJIU 5K€ TH Pa3nurs 00yCIOBIECHBI HCKITIOUUTEIEHO COIMOKYIBTYPHBIM KOHTEKCTOM?

HccnenoBanust nocieqHUX AECATUIIETUNA TEMOHCTPUPYIOT, YTO TaK HAa3bIBAEMbIN (GKEHCKUM S3BIK» —
3TO B MEPBYIO OUYEPEAb PE3yNbTAaT COLMAIBHBIX OXHUAAHHUWA, a HE BPOXKAEHHBIX paznunuuil. K mpumepy,
CKJIOHHOCTb JKEHIIIMH K BeXIINBEIM (hopMaM OOIIEHMSI, CMSTYEHHBIM BBIPAKSHHUAM, N30€TaHN0 KOH(PIUKTHBIX
dbopM MoOXeT OBITh OOYCJIOBJICHA BOCIHTAHMEM W HOPMAaMH, MPEANUCHIBAIOIIUMYU IKEHIIUHAM
JEMOHCTPHUPOBATH YCTYITYMBOCTh U 3a00TIMBOCTB. IIpn 3TOM Te e KEeHIUHBI B TPO(heCcCHOHANIBHON cpefie
WM B YCIOBUSAX PaBHOTO CTaTyca CIOCOOHBI IEMOHCTPHUPOBATh WHBIC PEUEBBIE CTPATETHH — YBEPEHHOCTD,
MIPSMOJIMHEHHOCTb, JIMJICPCTBO B KOMMYHHUKAIIHH.

B pasHbIX KynIpTypax HOPMBI <GKEHCTBEHHOCTH» BapbUPYIOTCS, U COOTBETCTBEHHO MEHSIOTCA U
OKUIAHHUS OT >KEHCKON peur. B HEeKOTOphIX o00IecTBax MOOMIPSETCS CKPOMHOCTh W CAEPKAaHHOCTHh B
BBICKA3bIBAHUAX, B JIPYTUX — OTKPBITAS AKTHUBHOCTh. JTO TONITBEPKAAECT TE3UC O KOHTEKCTYyaIbHOU
00yCIIOBJIGHHOCTH PEYECBOIO TIOBEICHUSI.

OcoOblii MHTEpEeC NPEACTABISET IUCKYPCHUBHAS MPaKTHKAa, B paMKaxX KOTOPOW >KEHIIMHBI MOTYT
HCIIONb30BaTh CTPATETHIO «AJAlITUBHOIO» JUCKYypCca — COYETasi YEPThI, TPAIULMOHHO HPUIIHCHIBAEMBIE KAK
JKEHCKOM, TaK X MY>KCKOH PeUYH B 3aBUCUMOCTH OT CUTYyaruu. Tako# Mmoaxo 1 MOATBEPIKIAET MBICIIb O THOKOCTH
¥ MHOT000pa3nH KEHCKOH pedeBoil HICHTHYHOCTH.

Takxe JTUCKYCCHOHHBIM OCTA€TCS BOIPOC O POJIM S3bIKA KAK MHCTPYMEHTA BJIACTH U MOAYUHEHUS.
CornacHO ()EMUHHCTCKMM TEOPHUSAM, JKCHCKas pedb YacTO OKa3bIBACTCS MapruHAIM3UPOBAHHOM, a ef
OCOOEHHOCTH WHTEPHPETUPYIOTCS KaK HEJOCTATKH. Hampumep, ymorpebiieHHe BOTPOCHUTEIBHBIX
WHTOHAIM WM  yMEHBIIUTEIbHO-TACKATEeNbHBIX (OPM MOXKET BOCIPHHUMATHCS KAk IPHU3HAK
HeyBepeHHocTH. OJIHAKO B IPYTHUX KOHTEKCTax Takue (OPMBI MOTYT UTPaTh POJIb YCTAHOBJICHUS OJIM30CTH U
SMIMATHH, TO €CTh OBITH OCO3HAHHONW KOMMYHUKAaTUBHOW CTpaTETHEH.

Hakoner, oOcyx/aeHne »XEHCKOTO s3bIKa HEBO3MOXKHO 0Oe3 yd4éra ponu Meawa, oO0pa3oBaHUS U
unppoBoi cpesbl. B conManbHBIX CeTAX KSHIMHBI aKTUBHO (POPMUPYIOT HOBBIE MOJEITH PEUYH, HCIIOIB3YIOT
(heMHHHUTHBBI, BBIPAKAIOT IMPOTECT MPOTHB CEKCHUCTCKOM JICKCHUKH, CO3/JaBas ajlbTEePHATHBHBIC pPEUCBEHIC
HOPMBI. DTO CBUIETEIHCTBYET O TOM, UTO SI3bIK JKCHIITUH — JTO HE OJBKO OOBEKT PEryJIUPOBAHMHS, HO U
MOIIIHBIA pecypc CONUAIbHON TpaHCHOPMAIIHH.

[TonsTHE «TeHAEP» MPEACTABIAET COO0M COBOKYITHOCTH COITMAIBHO CKOHCTPYHPOBAHHBIX HOPM, POJIeH
Y TIOBEICHUECKHUX OXXUIAHWMA, CBSI3AHHBIX C MOHATHEM >KCHCTBEHHOCTH M MY)KECTBEHHOCTH B KOHKPETHOM
KyJbType. B oTnuume ot mona (SeX), KOTOPBIA TpaKTyeTcs Kak OWOJIOTMYecKas XapaKTepHCTHKa, TeHIEP
(gender) — xateropus coruanbHas. OH BapbUPYETCS B 3aBUCHMOCTH OT HCTOPHUYCCKUX, KYJIbTYPHBIX,
TTOJTUTHYECKUX U DKOHOMHUYECKHUX YCIIOBHUI OOITIECTRA.

M3HavanbHO B IMHTBUCTUKE MO F€HACPOM MOHUMAIACh UCKIIOUYUTENBHO IPAMMAaTUYECKast KAaTETOPHUSL.
Opnako HaumHas ¢ KoHIA XX BeKa MOHATHE MPUOOPENI0 MEKIUCIUILIMHAPHOE 3HAYCHHE, 0XBaTHIBAOIIEE
cdepsl WICHTHYHOCTH, BIACTH, S3bIKA M JIUCKypca. ['eHlIep cTajd paccMaTphBaThCS KakK JHHAMUYCCKUN
MPOLIECC, MPOSIBIISIFOIINICS B IOBCEIHEBHBIX COLUAIbHBIX IPAKTUKAX, BKIIIOYAs S3BIK.

CBs13b reHziepa U S3bIKa MPOSIBISICTCS] HA HECKOJIBKUX YPOBHSAX:

1. JlekcHMKO-CceMaHTHYeCKHii ypPOBEeHb — HCIIOIH30BAHUE ONPEACIEHHBIX CIIOB, (hpa3, BEIPAKCHUH,
CBSI3aHHBIX C T€HIECPHBIMU POJISIMU U CTEPEOTUIIAMMU.
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2. CuHrakcuyeckuii m MopdoJornyecKkuii ypoBeHb — HAJIMYME TIPaMMaTHYECKOTO pOJa,
ynoTpebaenne GeMUHUTUBOB U MAaCKyJIUHU3MOB.

3. TlparmaTtuyecKkuii ypoBeHb — pPEUEBBIC AKTHI, BEXKJIMBOCTh, HHTOHAIMS, [IEJIN BBHICKA3bIBAHUS,
MaHepa OOIIeHUSI.

4. JIucKypcUBHBI YPOBEHb — IMOCTPOCHHE M WHTEPIPETALUS BHICKA3bIBAHUI B 3aBUCHMOCTHU OT
COLIMAJIBHOI'O KOHTEKCTA, OKUAAHUI U BIIACTHBIX OTHOILECHHH.

Ponp s3pika B opMupoBaHnu reHiepa 0cOOCHHO MOAUEPKHUBAETCS B TEOPUU Nep(HOPMaTHUBHOCTH
Jbxyaur batnep, kKoTopas YTBEp)KIAeT, UTO TEHAEpPHBbIE HIEHTHUYHOCTH HE CYLIECTBYIOT alpvopH, a
(hopMHPYIOTCS B IpOLIECCE PEUEBBIX U TEIECHBIX MPAKTHUK. TakuM 00pa3om, si3bIK He MPOCTO OTpakaeT, HO U
cO311a€T IreHAEPHbIE PA3ININSL.

SI3BIK JKEHIIUH KaK KaTeTrOpHs MCCIEAOBAaHHSA CTall 0COOCHHO WHTEPECOBAaTh YUEHBIX B KOHTEKCTE
(DEMHHUCTCKON KPHUTHKH, KOTOpas BCKpbUIA HEPAPXMYHOCTH S3BIKOBBIX HOPM W HPUBHIETMPOBAHHOCTD
MYKCKOH pe4YeBOl MOJENIN KaK «HEUTPAIIbHON» U «HOPMATHUBHOI». JKeHCKas pedb, B OTIMYHE OT 3TOrO,
3a4acTyl0 paccMaTpuBajach Kak OTKIOHEHUE WM MapruHalibHas (hopMa BEIPasKECHHSL.

CoBpeMeHHBIC TMOIXOMABl CTPEMATCS] JEKOHCTPYHPOBaTh TaKWe OMHAPHBIC ONIO3UIMU, NMpU3HABas
MHOJKECTBEHHOCTh PEUYEBbIX CTpaTeruii W JWHAMHUYHOCTb S3bIKOBOM HJAEHTHYHOCTU. ['‘eHnepHas
COLIMOJIMHIBUCTHKA aKLIEHTUPYET BHUMAHHE Ha KOHTEKCTYaJIbHOCTH PEYE€BOro IMOBEACHUS U B3aUMOACHCTBUI
Pa3UYHBIX COIMATBHBIX (PAKTOPOB — BO3pacTa, MPoeccuu, STHUIHOCTH, YPOBHS 00pa30BaHUs U Jp.

O030p uTepatypsbl. McciaenoBanue s3pIka ¢ TOUKU 3peHUS TeHAEpa HMeeT OoraTyro uctoputo. OaHuM
W3 MEPBBIX 3HAYMMBIX TPyIOB crana pabora Pooun Jlakodpd «Language and Woman’s Place» (1975), B
KOTOPOI1 BIEepBbIC OblJIa CUCTEMAaTU3UPOBAHA UIEsl O TOM, YTO KEHCKas peub HOCUT NOJUYNHEHHBIA XapaKTep
1 GOpMHUPYETCS TIOA BIMSIHUEM COLUAIBHBIX O’KUIaHUM.

Je6opa Tannen B kuure «You Just Don’t Understandy» (1990) npennaraet paccMaTpuBarh pasjinius B
MY>KCKOH M >KEHCKOH Pe4M KaK pa3jiniie KOMMYHHUKATHBHBIX CTHJICH: MYXXYMHBI HCIIONIB3YIOT PEUb IS
JEMOHCTpPALlUK CTaTyca M KOHTPOJS, TOTAAa KaK KEHUIMHBI — JUIl YCTAHOBJIEHHUS B3aMMOIOHHMMAHUS U
MOIIEPHKKH.

Kputnueckuii nogxon npencrasie B Tpyaax [pkynut batnep, kotopas paccmarpuBaeT TeHAEp Kak
JMCKYpCUBHYIO MpakTHKy. E€ xonuenius nepdopmaruBroctH, usnoxenHas B «Gender Trouble» (1990),
YTBEPAKAAET, UTO PEYb U MTOBEICHUE POU3BOJIAT T€HAEP, a HE MPOCTO BBIPAXKAIOT €TO0.

Jle6opa Kamepon B «The Myth of Mars and Venus» (2005) ompoBepraer pacrnpocTpaHEHHbBIC
CTEPEOTHIIBI O (OKCHCKOM» M «MYXCKOM» S3bIKaX, IOKa3blBasi, YTO TaKHE Pa3JIMuusl NpPEyBEIHUYCHBI U
COLIMAIbHO CKOHCTPYHUPOBAHHBI.

B oteuecTBeHHON Hayke 3HauuTenbHBIM Bkiaax BHecan E. A. Kynemosa, I. C. Vpasosa, C. B.
YecHOKOBa M JApYIrHe HCCIENOBATENM, aHAIM3UPYIOLINE T'€HICPHbIE acleKThl KOMMYHHMKALUU B PYCCKOM
SI3BIKE, CIIEUPUKY YIIOTpeOIeHNs] HEMHUHUTHBOB, pEUYEBbIe MOJIENIN KEHIIUH B TPOPECCHOHANBHOM U YaCTHON
chepax.

Taxum 00pa3zoM, KOpITyC JIUTEPATyphl JEMOHCTPUPYET, YTO U3yUEHHE SI3bIKA C TOUKHU 3PEHHUS FeHaepa
BKITIOYAET B ce0s1 pa3HOOOpa3HbIe MOAXO0/Ibl — OT CTPYKTYPHO-TMHTBUCTHUYECKHX 10 KPUTUKO-AMCKYPCUBHBIX.

HcTopus usydyenus ":keHckoro si3pika'. Haydnsrii mHTEpEC K "5KeHCKOMY SI3bIKY" TiposiBuiics B 1970-
X rojax, Kkorga B (oxyce okazaauch (PeMHHUCTCKHE HCCiIeoBaHM. KiroueBylo posib B pa3BUTHH 3TOTO
HAlpaBJeHUs ChIrpaia aMepuKaHCcKuid JMHrBHCT Pooun Jlakodd, aBrop xuurum "Language and Woman’s
Place" (1975). Ona yTBepkmama, YTO JKEHCKAas peYb OTINYAETCS HEYBEPEHHOCTHIO, MATKOCTHIO,
BEXKITUBOCTHIO, CKIIOHHOCTBIO K YMEHBITUTEIbHBIM ()OpPMaM U BOIPOCUTEILHBIM HHTOHAIIHSIM.

Ilo mMuenuto Jlakodd, Takre 0cCOOEHHOCTH HE SBISIOTCA BPOXKIAEHHBIMHU, a OTPAXKAIOT COLUAIBHOE
MTOJIO’KEHHUE KEHIIWH KaK MOAYMHEHHOHN rpynnbsl. JKeHIWHBI ¢ JeTCTBa 00y4YaloTCsl TOBOPHUTD "'MO-KEHCKH",
YTO OTPAHWYHMBAET UX BO3MOKHOCTH U CHIKAET aBTOPUTET B TJ1a3aX OKPYKAIOIIHX.

OTH uIed BBI3BAIM IIUPOKUH PpE30HAaHC W Jajdd Havyajo MHOTOYHMCIEHHBIM HCCIEIOBAHUSM,
HampaBJICHHBIM HA aHAIN3 PEUYEBBIX PA3IMUUI MEXIY MY KUMHAMU U KESHIIMHAMH.

JIMHrBUCTHYECKHEe OCOOEHHOCTH ’KEeHCKOW peuyd. Ha OCHOBE MHOTOYHCIIEHHBIX HCCIEIOBaHHH
BBIJIETICHBI CIIEAYIOLINE XapaKTEPUCTUKH, YaCTO ACCOLMUPYEMBIE C JKEHCKOH PEUBIO:

1. TloBbllleHHAs BEXKIUBOCTh — KCHIUHBI YaIlle MCIIONB3YIOT (DOPMBI BEXKIUBOCTH, MPOCHOBI
BMECTO MPHUKA30B, CMSTYaroIue Gppassl.
2. Hcnonb3oBaHWe IMONMOHAIBbHON JEeKCHKH — B PEUU KCHIIMH 4Yalle BCTPEYAIOTCS CIIOBA,

BBIPAXKAIOIINE YYBCTBA, OTTCHKH SMOIUN U CYObEKTUBHOE BOCIIPUSTHE.
3.  YBeJnueHHOE KOJMYECTBO BONMPOCOB — OCOOCHHO TaK Ha3biBacMbIX "Tero" (Hampumep: "Thb
Ke ¢ HaMH Touaemb, na?").
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4. Hcnoab3oBaHue yMEHbIIUTENBHO-IACKATEIBHBIX (pOpM — "KHIDKeuKa", "Komredka", "1oMuK"
uT. I

5. MH3deranne TaOyMPOBAHHOW JIEKCMKM M NPSAMBIX BbICKA3bIBAHMI — JKCHITUHBI pEXe
HCIONB3YIOT PYraTesbCTBA U PEUYEBbIE aKThI MPSIMOM KOH(GPOHTALMH.

6. bBoJiee yacToe HCNOIb30BAHNE HHTOHAIIMOHHBIX H HEBEPOAJLHBIX CPEICTB — MUMHKA, XKECTHI,
HMHTOHALIUS UTPAIOT Ba’KHYIO POJIb.

OnHako coBpeMEHHblC yu€Hble MOAUEPKHUBAIOT, YTO NAHHBIE OCOOCHHOCTHM HE YHHMBEPCAIbHBI U
BapbUPYIOTCSI B 3aBHUCHMOCTH OT BO3pacTa, cTaryca, oOpa3oBaHUs, NpodeccHoHaTbHOH Ccpenpl,
STHOKYJIbTYPHOT'O KOHTEKCTA U IPYTUX (haKTOPOB.

4. I'enaep kak nepdgopMaTuB: coBpeMeHHbIN moaxoa. Teopus nmepopmaruBaocTr Ixyaut batnep
CTaja PEBOJIIOIMOHHON B MOHMMaHuM TeHaepa. CormacHo e€ B3rmsgaMm, reHjuep — He (UKCUpOBaHHAs
XapaKTEepHUCTHKA, & Pe3yJIbTaT MOBTOPSIOIIMXCS ASHCTBUHM, IPAKTHK U pedyeBbIX akToB. ['eHaep He "ecTh", OH
"nenmaercs".

C 5TOH No3uLUU S3bIK UIPaeT KIYEBYH) POJb B FEHACPHON HACHTHYHOCTH. PeueBble cTpareruu,
WHTOHAIIMH, BBIOOP CJIOB — BCE TO HE MPOCTO OTPaXKaeT TeHAEp, a KOHCTpyUpyeT ero. Takum oOpaszom,
"JKEHCKUH SA3bIK" — 3TO HE HEUTO, MPHCYIINEeS BCEM KCHIMHAM, a Ha0Op PEUEBBIX MPAKTHK, CBA3AHHBIX C
oTpeesIEHHBIM 00Pa30M KEHCTBEHHOCTH.

Hampumep, JKeHIMHA MOXET MCIOJb30BATh ABTOPUTETHBIM, YBEPEHHBIM CTWIb pe4d B
npodeccnoHaNnbHON cpesie 1 Oosee MITKUH — B CeMEHOM. JTO He 03HaYaeT NPOTHBOPEUHeE, a yKa3bIBaeT Ha
THOKOCTh I MHOTOOOpa3ne peYeBBIX CTPATETHIA.

Kaxnoe o01iecTBo MMeeT CBOU OKUAAHUSI M HOPMBI, CBA3aHHBIE C PEUCBBIM MTOBEICHUEM JKEHIIUH. B
naTpuapxaibHbIX KYJbTYpax >KEHCKas pedb 4acTO PErJIaMEeHTHPYETCs CTpoxke, 4yeM Myxkckas. OT XKeHIIUH
OKHJIaeTCs CKPOMHOCTb, BEXKIIMBOCTD, CAEP)KAaHHOCTD. J[eBOouek ¢ AETCTBA ydaT HE NepeOrBaTh, HE CIOPUTH,
COBOPUTH "KpacHuBo'.

SI3pIKOBBIE HOPMBI 3aKPEIUISIIOT FeHIepHbIe cTepeoTunibl. Hanmpumep, cioBa "OonTymka", "ucrepuuka’,
"crieTHHIA" MMEIOT HETraTUBHYIO OKpAacKy M NPUMEHSIOTCS MCKIIOYUTENIBHO K JKEHIIMHAM, Torjaa Kak
AHAJIOTMYHBIX 10 CMBICITY BBIPAKCHUHN AJIS1 MY »KUMH ITOYTH HET. DTO cO34a€T JaBlIeHUE Ha )KEHIIUH, GopMupys
Yy HUX TPEBOKHOCTH B OTHOIIIEHNH COOCTBEHHOW PEYH U OTpaHUYMBAsi CBOOOy CAMOBBIPAXKECHMS.

JKeHIMHBI CTATKUBAIOTCA C JIMHIBUCTHYECKOW AUCKPUMHHALIEH — KOTJa UX PeYb CUYUTAETCS MEHee
aBTOPUTETHOM, KOMIIETEHTHOH MK "ca0oii" 1o CpaBHEHMIO C MY)KCKOM. OTO 0COOEHHO SIPKO MPOSIBIISETCS B
npoeccuoHaIbHOHN cepe U MyOTUIHON KOMMYHUKAIIHH.

OmHako S3BIK MOKET OBITH HE TOJIHBKO CPEICTBOM YTHETEHUS, HO M CPENICTBOM O0phOBl. COBpEMEHHEIE
(heMHHUCTCKHE IBM)KEHUS aKTHBHO MCIIOJIB3YIOT SI3bIK JJIS1 IEPEOCMBICIICHUS POJIEH, CO31aHHSI MHKITIO3UBHBIX
($hopM 1 IpOABMKEHHSI TeHAEPHOTo paBeHcTBa. [Ipumepsr:

e lcnonb3oBanue (heMHUHUTHBOB: "aBTopKa", "nupekropka, "yuéHas".

e I3MeHeHNe S3bIKOBBIX CTAaHAAPTOB U TPAaMMaTHYECKUX TTPABUIL.

¢ Co31aHne HOBBIX JIEKCHYECKHUX €MHUL, BEIPAXKAIOIINX OIBIT )KEHIIKH.

MHorouucieHHbIe COMOIIMHTBUCTUYECKHE HCCIIEJOBAHNS TTOKA3bIBAIOT, YTO KEHIIUHBI, KaK MMPaBHIIO:

e HaIIe MPOSABISAIOT SMITATHIO M UCIIOJB3YIOT CTPATETHIO COTPYAHIYECTBA B PEUH;

e QoJiee BHUMATEIBHO OTHOCATCS K BEXKIMBOCTH U KYJIbTYpHBIM HOpMaM OOIICHUS;

® OXOTHEE HCIOIb3YIOT HeBEPOAIbHBIE CUTHAIIBI — >KECThI, MUMHKY;

e pexe MpephIBaOT cOOECeIHNKA, Jallle HCIIONb3YIOT aKTUBHOE CITyIIaHHE.

Tem He MeHee, MYXYHHBI TOXE MOTYT MPUMEHSTH '’KEHCKHE" pedyeBble CTPATErWH, a JKEHIIMHBI —
"my>xkckue". Bc€ 3aBHCHT OT KOHTEKCTa OOIICHHS U COIUAIEHOM POJIM TOBOPSIILETO.

CoBpeMeHHBIE HCCIIEIOBATENN BCE dHalle IMOABEPraloT COMHEHHMIO CaMO CYIIECTBOBAHHE €IUHOTO
">keHCKOTO s3pIKa". OHU yTBEPXKJIAIOT, YTO PA3IWYMs B PEUM HE CTOJIBKO T'eHJIEPHbIE, CKOJIBKO COLMAIbHEIE,
KJIACCOBBIE, STHUUECKNE U CUTYaTHUBHBIE.

Kareropus "xeHnckoit peun" ciaumkoM o0oOmaonias 1 UTHOPUPYET MHAWBUAYalbHBIE pazamuus. K
TOMY JK€, aKIEHT Ha Pa3NuYMsIX MEXTY MY>KCKOH W KEHCKOW PEYbI0 MOXKET yCHJIMBATh CTEPEOTHIIBI H
3aKpEIUIsTh HEPABEHCTBO. | '0pa310 NpolyKTHBHEE TOBOPUTH O Pa3HOOOPA3HH S3BIKOBBIX HPAKTHK, JOCTYITHBIX
M000MY YEJIOBEKY BHE 3aBUCUMOCTH OT TE€HAEpA.

3axioyeHue.  SI3pIK JKEHIIMH — 3TO CJIOKHOE, MHOIOTPAaHHOE SBJIEHHE, HaxoJsilleecss Ha
[IEPECCUCHUHN 5I3bIKa, KYJIbTYPHI, BIACTH M HUIACHTUYHOCTH. OH He sBisAeTCA OHOJOIMYECKU 3aJaHHBIM, a
(hopmupyeTcs 1o BO3ACHCTBHEM COUATBHBIX (PaKTOPOB, KYJIbTYPHBIX HOPM U HCTOPUYECKHUX YCIOBHH.

IlonnMaHMe JKEHCKOM peyYd KaK COIMAIBHOW M JIMHIBUCTHYECKOW KAaTETOPHUHU ITO3BOJIAET HE TOJIBKO
Jyd4Ille 0CO3HaBaTh MEXaHU3MbI TUCKPUMHUHALIUH, HO U (POPMHUPOBAThH O0JIee HHKITIO3UBHYIO S3bIKOBYIO CPELY.
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Baxno OTXOAUTh OT CTCPCOTUIIOB U PpACCMATPUBATL A3bBIK KaK JKUBOU U H3MCH$IIOH.II/IIZC$I HUHCTPYMCHT
CaMOBBIPAXKCHUA, I[OCTyrIHI:Iﬁ BCCM.
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JIEKCI/IKO—FPAMMATI/I‘IECISI/Iﬁ COCTAB ®PA3EOJIOT'M3MOB B TEKCTAX
XYIOXECTBEHHBIX ITPOU3BEJEHUN (HA MATEPUAJIE ITIPOU3BE/IEHUM /I. PYBUHOM)

Canaxuounoea 3unona Oounsicanoena,

cmapuwiuil npenodasamens Kagheopwl pyccKo2o A3bIK U MemOoOUKY npenoodeanus
Vsbexckozo cocyoapemeennviil ynugepcumema Muposwix A3vikos, 0.¢h.¢.1. (PhD)
saloxidinova77@mail.ru

Annomauus. B cmamve paccmampusaiomcs kuouesvie n00X00bl K UCCIEO08AHUIO IKCHPECCUBHO-
ICMEMUYECKUX Pecypco8 XyO0dHCeCmeenHo20 meKcma Ha mamepuane npoussedenuii /. Pybunoil. Ananus
oxeamuléaem QoHemuiecKull yposeHs, GKII0YAIOWUL UHMOHAYUOHHO-38YKOBYIO OP2AHU3AYUIO PEUlU, d MAKIHCE
JIEKCUKO-CEMAHMUYECKUL] YPOBEHb, OMPANCAIOWUL UHOUBUOY ATLHO-ABIMOPCKOE UCHONb30BAHUE CLOBAPHBIX U
cmunucmudeckux cpeocmg. QOcoboe 6HUMaHUue YOensiemcs 6blaGNeHUI0 XYOOUCECMEEHHbIX NPUEMOS,
CnoOCcoOCmMBYIOWUX CO30AHUI0 IMOYUOHATLHOU HACLIUWEHHOCU, 00PA3HOCMU U PUMMUYECKOU 2apMOHUU
mexcma. [loouéprueaemcs 3nauenue A3b1K08bix 0COOEHHOCMEl 6 POPMUPOSAHUU ABMOPCKOU KAPUHBL MUPA
U 9Cmemuyecko20 B6030elCmeusi HA Yumamens, YmMO NO360JAeM PACKPbIMb CHeyupuxy uoUoCmuis
nUCamenbHuybl.

Knwouesvie cnosa: xanamoOyp, CUHOHUM, AHMOHUM, 8APBAPUSM, APXAUSM, UCHOPUM, OUALEKIMU3M,
ycmapesguiue c1o6a, Cmuau3ayus, paseonrocudeckoe Ho8amopcmed, MakapoHU4ecKuti CImux, snuzpag.

BADIIY ASAR MATNLARIDAGI FRAZEOLOGIK BIRLIKLARNING LEKSIK-
GRAMMATIK TARKIBI (D. RUBINA ASARLARI ASOSIDA)

Annotatsiya. Magolada D. Rubina asarlari misolida badiiy matnning ekspressiv-estetik resurslarini
tadqiq etishning asosiy yondashuviari ko ‘rib chigiladi. Tahlil nutqning intonatsion-tovush tashkil etilishini o ‘z
ichiga olgan fonetik darajasini, shuningdek, lug ‘at va uslubiy vositalardan individual-mualliflik foydalanishni
aks ettiruvchi leksik-semantik darajasini gamrab oladi. Matnning emotsionalligi, obrazliligi va ritmik
uyg ‘unligini ta’'minlashga xizmat qiluvchi badiiy san’atlarni aniglashga alohida e’tibor garatilmogda. Til
xususiyatlarining muallifning olam manzarasini shakllantirish va kitobxonga estetik ta’sir ko ‘rsatishdagi
ahamiyati ta kidlanadi, bu esa yozuvchi idiostilining o ‘ziga xos xususiyatlarini ochib berishga imkon beradi.

Kalit so“zlar: so z o yini, sinonimlar, antonimlar, barbarizmlar, arxaizmlar, istarizmlar, dialektizmlar,
eskirgan so Zlar, stilizatsiyalar, makronim, epigraflar.

LEXICAL-GRAMMATICAL COMPOSITION OF PHRASEOLOGICAL UNITS IN THE
TEXTS OF WORKS OF ART (BASED ON THE WORKS OF D. RUBINA)

Abstract. The article examines key approaches to researching the expressive-aesthetic resources of
literary text based on the works of D. Rubina. The analysis encompasses the phonetic level, which includes the
intonational-sound organization of speech, as well as the lexical-semantic level, which reflects the individual-
author use of lexical and stylistic devices. Special attention is paid to identifying artistic devices that contribute
to creating emotional richness, imagery, and rhythmic harmony of the text. The importance of linguistic
features in shaping the author's worldview and aesthetic impact on the reader is emphasized, which allows us
to reveal the specifics of the writer's idiostyle.

Key words: Pun, synonym, antonym, barbarism, archaism, history studies, dialect studies, obsolete
words, stylization, phraseological novelties, macaronic poem, epigraph.

Beenenne. B jnanHOl paboTe paccMaTpuBarOTCsS OCOOCHHOCTH HCIOJIB30BaHUS (Pa3eoJOrHYECKHX
€JIMHUIl B TIPOU3BEICHIIX COBpEeMEHHOW nucaTtenbHUIb! J{. PyOuHoi, b€ TBOpUECTBO OTIMYAeTCs 0cOOO0
BBIPA3UTEIBHOCTHI0 W HACBHIEHHOCTHIO XYIOXKECTBEHHOUW peun. llenms wuccnemoBanus 3akirovaiach B
BBISIBIICHHH CHENU(GUKA (YHKIIMOHHUPOBAHUS (Ppa3eojOru3MOB B €€ Mpo3e, a TakkKe B aHau3e MPUEMOB
VHANBHUIYaTbHO-aBTOPCKUX MPE0Opa30BaHU yCTONUMBBIX BBIPKEHU, TPUIAIOIINX TEKCTAaM YHUKAIBHYIO
MHTOHAITUIO U SMOIIMOHATBHYI0 OKpacKy. M3ydeHne ceMaHTHKH (Ppa3eoIOTHYSCKUX CIMHHMI] MPEACTABISCT
co0oit oHy M3 HauboJiee 3HAYUMBIX M YBIICKATEIbHBIX 33]]a4 COBPEMEHHOM (pa3eoorHy, TaK Kak HMEHHO
yepe3 HUX pPACKphIBAeTCA TIYyOMHHBINH CMBICT Tpom3BeneHui. Pdpaszeosormueckne OOOPOTHI B TEKCTaX
PyOuHO# BBHIMONHSIOT HE TOJIBKO HOMWHATHBHYIO, HO W DSKCIIPECCHBHO-OIECHOYHYIO, HM300pa3HTEIbHYIO
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¢byHkmy, GopMUPYsS aBTOPCKYHO KapTUHY MUpa. MarepwaaoM UCCIEAOBaHUS TIOCTYXIINU TEKCTHI
aBTOpCKOro coopHuka «Pycckas kanapetika» (Tpunorus «XKentyxuny, «['onocy, «biayHbIH CBIHY»), a TaKKe
mpousBeneHus «OkHa» u «bemas roxyoka KopmoBery, B KOTOPEIX (pa3eoorn3mMpl OPraHUIHO BIUIETEHBI B
MTOBECTBOBAHUE M CTAHOBSTCS BAYKHBIM CPEACTBOM XyI0’KECTBEHHON BBIPA3UTENHHOCTH.

MeTtoauka uccjienoBanus. B xoze paboThl ObLT IPUMEHEH KOMILICKCHBIM METOIOJIOTUYESCKHH MTOAXO]I,
BKJTFOUAIONIVA B CE0sl AIIEMEHTHI OMHCATENIEHOTO, KOHTEKCTYalbHOTO, CTATUCTHYECKOTO M CPaBHUTEIHHO-
AQHAJIMTUYECKOTO METOJ0B, YTO TIIO3BOJIMJIO TMIOJYYHTh MaKCHMaJlbHO IIOJIHOE TMPEACTaBICHHE O
(hyHKIITMOHUPOBaHUU (pazeosiornueckux eauauil B mpose /. PyOunoii. Ha mepBom »Tame mpoBoauics
CIUIOIIHOM 0TOOp (Ppa3eoslornyecKnx EIUHUI] U3 TPOM3BEACHUN MHCATEIBHUIBI, BXOASIIUX B KOPIYC
HCCIIEAOBAHMS, C 00sM3aTeTbHON (DUKCAIMell KOHTEKCTOB MX YIOTPEOJIICHNUS B KapTOTEKe IS JaTbHEHIIeH
CHUCTEMAaTHU3AlNU U aHAIH3A.

Janee ocymiecTBISJICS KOHTEKCTYalbHBINM aHalW3, HaAMpaBiICHHBIA HA BBIIBICHHE CMBICIOBOM
Harpy3kd, (pyHKIMOHAIHHOW POJMM W CTHIMCTUYECKHX OCOOEHHOCTEH (hpa3eosoru3MoB B Ipeaerax
KOHKpETHOTO (parmMenTa Tekcra. Ha maHHOM 3Tare oco00oe BHUMaHHE YJIESUIOCh HE TOIBKO OMpEeeNIeHUI0
3HAYEHHUsT M DKCIIPECCUBHO-OLICHOYHON OKPACKM YCTOMYMBBIX BBIPDAXKCHWM, HO M BBISIBICHHUIO CKPBITBIX
acCcoMaTBHBIX U KOHHOTATUBHBIX CB$I3€I>'I, YCHJIMBAIOIHUX XYAOKCCTBECHHOC BO3)Z[€I>'ICTBHC TEKCTAa.

3HaUYNTENFHOE MECTO 3aHUMAaJ aHaJIN3 MHINBUAIYAThHO-aBTOPCKUX TpaHCchopMaIii ppazeonoru3mMos.
I[Hﬂ 9TOro0 MNpOU3BOAUIIOCH COIIOCTABJICHUC BBIABJICHHBIX B TCKCTaX MOI[I/I(l)I/I]_[I/IpOBaHHI)IX yCTOfI‘IHBBIX
BBIpQKEHUH C WX Yy3yalnbHbIMH (QopMamH, 3apUKCHPOBAHHBIMH B aBTOPUTETHBIX TOJKOBBIX |
(hpazeonorudeckux croBapsx. CpaBHUTENBHO-aHATUTHYSCKUI METO/I TIO3BOJIAI OIPEIEIHUTh, KaKue MPUEMBI
TpaHcopManmuid — 3aMEeHa KOMIIOHEHTOB, pacHIMpeHHe WIN CY)XCHHE 3HA4YeHUs, KOHTaMUHAIHS,
KOHTCEKCTYaJIbHasA NMECPECUHTCPIIPECTALIUA — npeo6naaanT B UIUOCTUIIC ITUCATCIbHUIIBI.

JIOTIOTHUTENFHO TIPUMEHSIICS KONWYECTBEHHBI aHAlN3, TO3BOJHUBIINKA YCTaHOBUTH YacTOTHOCTh
WCTIONB30BaHUS (PPa3eoIOru3MOB PA3IMYHBIX CTPYKTYPHO-CEMaHTHYECKHUX THIIOB, a TaK)Ke paclpe/ieicHre
HX 110 TEMAaTUYCCKUM I'pyIIIam. Taxoi nmoaxon AJajl BOBMOXHOCTD BbISIBUThb, KaAKHUEC JICKCUKO-TPaMMAaTHYCCKUC
pa3psiibl U GYHKIIMOHAIBHBIC THITHI (hPA3COJOTHUSCKUX SAMHULL HAN0OJIee XapaKTEPHBI )1 XY 10KeCTBEHHOM
MaHeps! [|. PyOuHO#, 1 pociennTh 3aKOHOMEPHOCTH MX B3aUMOJISHCTBHS C IPYTHUMH S3BIKOBBIMH YPOBHSIMHU
— JICKCHYCCKHUM, CHHTAKCHYCCKUM U CTHIIMCTHYCCKHUM.

B COBOKYNMHOCTH HCIIONIb30BaHUE 3THUX METOAOB OOECIEYHIO KOMIUIEKCHOE W MHOTOACIEKTHOE
WCCIIEIOBAaHNE MaTepuaia, TIO3BOJIMBIIEE HE TOJBKO ONHCaTh, HO U OOBSICHUTH CHENH(UKY
(hYyHKITMOHUPOBaHUS (PPa3eoIOTU3MOB B aBTOPCKOM XY0KECTBEHHOM CHCTEME.

Pe3yabTaThl M uX o0cy:xkaenue. lcrnons3yst «ppazeonornueckie €IUHUIBI B TEKCTE, MHCaTelhb
KOJMPYET C HMX IOMOIIBI0 CBOE 3MOIMOHAIBHOE OTHOIICHHE K COOBITHUSM TEKCTa, MEePCOHAXKaM U T.1.,
CTPEMsICh BBI3BATh Yy YHTATENS 3MOIMH, CO3BYYHBIE aBTOPCKOMY 3aMbIcity» [4; c. 67]. @pazeonoruueckue
CANHUIIBI Pa3HOT'O CTPYKTYPHOI'O IMOCTPOCHHUA COOTHOCHUMBI C OIIPEACIICHHBIMU JICKCUKO-TPaMMATHYCCKUMU
KareropusiMmu 4acted peud. [loaToMy uX OOBIMHO KIACCHQUIMPYIOT IO CEMaHTHUKO-TPaMMAaTHYEeCKUM
MTOKA3aTeNsIM B 3aBUCUMOCTH OT CBOEH JIEKCHKO-TPAMMAaTHIECKON XapaKTePUCTUKH, KOTOpas MPeonpeneser
CHUHTAaKCHUECKYI0 (yHKIHMIO (pazeonoru3sMa B NpeyiokeHUd. VMeHHOW (pa3eosiorusM MOXKET ObITh
IoAJIC)KAIIHUM, JOIIOJTHCHHUEM, AAbCKTHUBHBIM OIpEaACIICHUEM, Ppa3JIn4YHbIMHA aIIBep6I/IaJ'II)HI)IMI/I
oOcTosTenbcTBaMU. JIeKCHKO-TpaMMaTH4YecKue pas3psiasl (ppa3eosioru3MoB mnpowsBeneHuil [[. PyOunoit
MpeICTaBIeHkI B Ta0muIe 1.

Tabauna 1
Jlekcuko-rpaMMaTudeckue pa3psiabl ¢ppaseosiorusmos npoussenenuii /. Pyounoii

Jlekcnko- Dpa3eo0ru3Mbl
rpaMMaTnyecKme
paspsiabl
Nnmennsie Jlerkas pyka, TspKenasi pyka, MaIbYHMK Ha ITOOETyIIKax, ITUIA BBICOKOTO
T10JIETa, MEJIKAs COIIKA, XKEJITOPOTHII MTEHEI]
I'marosibHBIE HaMbUIUTB TOJI0OBY, YXOAUTH C I'OJOBOM, HABOCTPUTH YIIH, Pa3BOJIUTH

pPYKaMu, HOCUTh Ha pyKax, CUIEeTh Ha 0a0ax, CBOAUTH KOHIIBI C KOHIIAMH,
Mpo0OaBIATHCS Ha TPOIIHU, 3HATh HA 3yOOK, 3aroBapuBaTh 3yObl, 3y0 Ha

3y0 HE MOTagaeT, CKAIUTh 3yObl, BEPEBKH BUTbH, CTPHYB IO OJTHY TPEOEHKY, 1

CJIC/] TPOCTHLUI, TSHYTh KAHUTEIh, MONACTh BIPOCAK

AnBepOuanbHbIe Croms ronoBy, A OTBOJA TJia3, 3HaTh Ha 3yOOK, MPOMYCTUTH MHUMO

yIeH, COJOBBEM pa3nuBaThes, Kak pbida B BOJIE, JIO MOTEPH CO3HAHMUS, HH B

3y0 HOTO#, OKO 32 0KO, 3y0 3a 3y0, He 1Mo 3y0am, 4epe3 IeHb KOJIOAY
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Cenpmasi BoJa Ha KuHceJle, HE pasjied Boaa, HE B CBOEH Tapelke,
HEYHUCTHIA Ha PYKY

AIbEKTUBHBIE

AHanmu3 pacCMOTPEHHBIX HAMH IMPUMEPOB MOKa3al, 4To B mpomusBeaeHusx J[. PyOuHol ncmomb3ytores
(dpazeonoruuecKkue eIWHHIBI Pa3HOTO TIPaMMAaTHYECKOr0 THIA, TI7Ae MpeodianaroT anBepOHabHbBIE
(pa3zeonornuecKkne eIUHULBI, © COOTBETCTBEHHO, aBTOP B OCHOBHOM HCIIONB3YET B CBOMX MPOM3BEICHHSX
TJIaroJIbHBIE ¥ HApedHbIe (Pa3eoI0ru3Mbl, IIO3BOJISIIOIINE AaTh OOIIYIO XapaKTEPUCTHKY ITePCOHAKEH.

«IIpobnema ¢GyHKIIMOHMPOBAaHUS (Pa3eoIOTH3MOB B XYJOXKECTBEHHBIX TEKCTaxX Bcerma Obuia
aKTyanbHOW Uil (hpa3eosOTHH, MOCKOJIBKY BBISBISIET, C OMHOW CTOPOHBI, CIIEHU(UKY S3bIKa MUCATENS, a C
IpyTOi — 00IIKe TeHASHINH UCTIONB30BaHuA (hpa3eonoru3MoBy [7; c. 34]. OqHIM 13 U3YYaIONIUX TPOOIIEMBI
(hpazeonorun ObLT H3BECTHBIN yueHHBIH-THHTBUCT H.M. 1llanckwii u mp.

C TouKH 3peHus BEIPAa3UTEIbHOCTH, SMOIMOHATBLHOCTH MOKHO BBISIBUTH B ITpou3BeacHusX . PyOunoi
(pa3eonoru3mMel, KOTOphIE YYacTBYIOT B CO3AaHUHM XapaKTEPUCTHKH MEPCOHa)KEH, HalpuMep, B KHHTE
«Pycckast kaHapeiika», cOCTOsIIeH U3 Tpex pomMaHoB «Kentyxun», «I'onoc» u «biyaHbli cbia» [4].

B pesynbprare aHanmza OBUIM PAacCMOTPEHBI KIACCH(HUKALWH, B KOTOPBIX BBISABICHBI TPYIIIBI
(hpa3eoaoru3MoB, XapaKTepU3YIONUX NepcoHaxkel B mpousBeneuusx . Pyounoii (tabmuna. 2).

Tabsmuna 2
TemaTnuyeckas Kiaaccupukanus Gppa3eoT0ru3MoB, ynoTpedJeHHBIX 1JI51 CO3TaHHUSA 00pa3HOM
XapaKkTepUCTUKM NepcoHaxel B npousBenenusix J. PyOunoi

YyeJI0BeKa [[Iupokuii B KOCTH, KOJIOMEHCKas BepcTa

Mumuka — OpOCUTH B3TIISA

KecTel — BCIJIECHYTh pyKamMu

T'onmoc — nepuxoHckas Tpyda

Xapaktep — MOKOPUTEIb KEHCKUX CepIel], KPEIKUii
OpEIIEK, aJICKOE TEPIIEHUE

[Tonsur I'epakna, cryTarh KapThl, ClI€] IPOCTHLI, 1O
MOTEpPU CO3HAHUUN

JlaTh NpUKYypUTH

Cobaunii HIOX, BUAABIINE BUBI, Map OOKHIA, 3HATH

Buemnuii  o0Opa3
OPTpET

IlopTpeTHas XapakTepuCTHKa
HelicTBue nepcoHaxxen

HenocpencTseHHoe feicTBUe
XapakTepu3yolye CIoCOOHOCTH

NepCcoHaxxa, €ro yMCHUC, HaBbIKH, OIIBIT,
TaJIaHT

Ha 3y0OK, He B 3y0 HOTOM, CTpEISTHHBIN BOpoOeii, 6e3 cyuka
0e3 3aJJOpHHKH, MacTep Ha BCE PYKH

OMOILMOHAIILHOE COCTOSIHHE
MEPCOHAXKEH WX UyBCTBA, NMEPEKHUBAHHE,
YYBCTBO CHJILHOTO CThIIa

3anuThCs Kpackoil, He B CBOEH Tapeike, Kak ppida B
BOJIE, 1aTh ayba (;ry0a nmpemnomHecTy), He 1o 3y0am, CTpudb
MoJl OHY TpeOeHKy, Yepe3 TMEeHb KOJOmy, OOJIEeH KeM-TO,
IICKH MBUIAOT, YTO B JYIIIE TBOPUIOCH, CXOAMJIA C yMa

MarepuanbHoe

ITOJIOXKCHHUEC

CoMaJIbHOC

MaJipurk Ha TOOeryIikKax, Mejikas COIIKa, BBIUTH
3aMy>K, MONAacTh B MPOCAK, CHHUM YyJIOK, NTULA Ba>KHAs,
3a0bITas cynp0oi

BzaumooTHoIlIEHNE repoeB

CenpMast Bofa Ha KHcelle, He pasJiel Boja

UYeprtel Xxapakrepa

Ocnuna BonamoBa, OyiHbINH ChIH, IITHIIA 0OJIBIIOTO
TI0JIETA, JKEJIITOPOTHIH MTEHEIl, BEPEBKU BUTH, 3yOBI YeCarh,
BOMBATh BKOJIAYHMBATh B TOJIOBY B OAIlIKY, SI3bIK 3aIJICTACTCS,
HE YHCTBIA HA PYKY, HOUHAs KYKYIIIKa, BOJIbHAS NTHIIA

Iepon mnoxo roBOpALIME IIO-
PYCCKH UCKaXKAIOT (KOMHUYHOCTH)
PeueBast xapakTepucTHka

Ha HepBHOI1 ouke- Ha HEPBHOI MOUBE
HU ITyXa HU Npaxa- HY ITyXa HU Iepa
Bepeup kak CHHHIIA OKYHB - Oepedb Kak CHHHUILY OKa

PeuembicimTenpHaAsS ACATCIIBHOCTD
repoen

BceraButh nsTH KOTIEEK, 3HATHh Ha 3yOOK, IPOIYCTHTh
MHMO yIIEH, CONOBBEM pa3InBaThCs

3HaYeHUE BPEeMCHHU
OTpe3Ku BpeMeHH

JlHY TeKyT, s TEPSIO BpeMs
Bo3spact 1100681, 6201l BeK, MTKOIBHBIE TOIBI

OTBIICYUCHHBIC TTOHATHS

Oro#ub JIOOBH, HUTh CYIBOBI

HeomnpeneneHHoe KOIM4ECTBO

Cnes He XBAaTUT, B THICAYY pa3
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Crnenyer obpatuth BHUMaHue, Kak Jl. PyOuHa, ucmonbs3yst B CBOEM TBOPUYECTBE (Pa3eosIOTH3MBI,
oOpazoBaiia 0co0y1o chepy cpean TMHIBUCTHUECKHUX IIACTOB JIGKCUKY M CHHTaKcUC. «Dpa3eonorusm — 31o
Takasl SA3bIKOBAasl CIMHMIA, KOTOpas XapaKTepU3yeT LIEJOCTHOCTb 3HAYEHUs, YCTOMNYUBOCTH JIEKCHUECKOI'O
COCTaBa, JIEKCUKO-TPAMMATHIECKIX (POPM M CHHTAKCHUUECKOH CTPYKTYpb» [4; c. 79]. B paboTte Hamu Obina
ucrnonb3oBaHa kinaccupukanus A.M. YenacoBoid, KOoTopas CUHMTAaeT, 4TO «(pa3eonoru3Mbl, KaKk M BeCh
JIEKCUYECKHI COCTaB sI3bIKA, COCTABIISIIOT HECKOJIBKO KITACCOB, TOXK/IECTBEHHBIX YacTsIM pedn» [6; c. 6].

Yacro ¢pazeosnornueckre eAMHALBI OBUTH YIOTPEOIEHB aBTOPOM B y3yallbHOM 3HadeHuu. J[. PyOuna
MPU UCTOJIb30BAaHUM (PPa3eoJOTHUECKUX CIUHMIl NpeoOpa3oBbIBalla HMX, YTOObI NMPHAATh yCTOWYHBHIM
COUYETaHMSM CJIOB IPKOCTh M HOBBIE JIEKCUUECKUE 3HAUCHUSI.

AHanu3 1okasaj, 4To aBTOp B CBOMX TEKCTaX HMCIIOIb3YeT (Pa3eoJoruuecKre eJUHUIBI BCEX TPYIIT
KpoMe mpeasioroB. YacTo HCmosb3yeT mpoueccyaibHble ¢paseonoru3mbl. C momompio ux . PyOuna
puaaBaja CBOMM IreposiM SKCIPECCUBHOCTE M aCOLMaIbHOCTh. Harle uccienoBanme nokasasno, 4To OoJbInas
4acTh TpaHC(HOPMALIUMH IIPOUCXOANUT HA CEMAHTHIECKOM ypoBHE. C OMOIIBIO TpaHC(HOpMai KOMIIOHEHTOB
J. PyOuHa nocturaer spkocTh U OCTPOTY B CBOMX IIPOM3BENEHHSX. T€M caMbIM, OHA yBEJIMUUBAET CBOIO
ayJAUTOPUIO YUTATEIEH.

J. PyOuHa xak COBpEeMEHHBIH MUCATENb HAIIETO BPEMEHH, YaCTO B CBOMX paccKa3ax HCIOJb30Bajia
(pazeonoru3mbl, OBIBAIIO M [0 HECKOJIBKO pa3 B OJHOM IPEJIOKEHHH. Taikke B CBOMX PAacCKa3zax aBTOP
MpUMeHsIeT TpaHchopMaluio (pa3eosoru3MamM, 3aMeHssl TIPH 3TOM OJMH KOMIIOHEHT Ha JpYyrou, 4ro u
SIBIISUIOCH CTHIJIEM mucatelisi. HanGombmii HHTepec MpeICTaBIseT pa3roBOPHBIN (YHKIIMOHAILHBIA CTHIIb U
ero (paseonorusi, Tak Kak UMEHHO 3TOT IUIACT PeuH sIBIsETCA Hanbojaee 00bEMHBIM TI0 CBOEMY COCTAaBY H
HanOoJee 3KCIPECCUBHBIM IO CTHJIMCTHYECKOH OKPAIIEHHOCTH. DTO YBEJIUYUBAET Ay AUTOPHIO TOKJIOHHUKOB
ee TaJaHTa.

J1. PyOuna i onmcanns U XapaKTePUCTUKH MMEPCOHAKeH CBOMX MPOU3BEIEHHUH HCIIOIB3YET HECKOIBKO
rpyni Gppa3eojgoru3MoB ¢ TOUKH 3PEHHUS X CTHIIMCTUYECKOH MPUHAUIEKHOCTU U 3KCIIPECCUBHOM OKPACKH,
IMMOCKOJIBKY KaXXIOMYy CTWIIO A3blKa NPUCYIIN CO6CTBCHHI)I€ JIMHTBUCTUYCCKUC NPHUEMBI IJISI BBIPAXKCHUA
OMPEICIICHHOTO coiepkanus. [IpoBeicHHBIN HaMK aHAJIK3 TI0Ka3all, YTo B ipou3BeAcHusx [1. PyOouHol penko
BCTpeYatoTcsl (hpa3eosornueckue eAUHUIBl KHIKHOro Xapakrepa. Oco0oe MecTo cpely HUX 3aHMMAroT
ycrapeBmne OE — ¢pazeonornueckne uCTOpu3Mbl U apxam3mbl. OTMEUEHO, YTO 4Yalle BCero NucaTelb
WCTIONB3YyeT (Ppa3eosoru3Mbl MEXKCTHIEBOTO Xapakrepa. M3 HuX Hanboiee MHOTOYUCICHHYIO TPYIITY
COCTABISIIOT ~ Pa3rOBOPHO-OBITOBBIE  (PPa3eonoOru3Mpl, IOCKOJIBKY OHHM  OOJIAaloT  3KCIPECCHUBHOM
MapKHPOBAaHHOCTBHIO.

BoiBoabl. [IpoBenéHHOE HUCCIIEIOBAHUE IMO3BOJUIO YCTAHOBUTH, YTO (hPa3eOJOrMUSCKUE CIAMHMUIIBI
3aHuMaT B npose [[. PyOmHOH BakHOE MECTO, BBINOJHSS KaKk HOMHHATHUBHYIO, TaK M 3KCIIPECCHUBHO-
OLIEHOYHYI0, M300pa3uTenbHyto ¢yHKuuu. [lucarenbHUIla aKTUBHO HCHOJNB3YET YCTOHYMBBIE BBIPAKEHUS
Pa3MYHBIX JIEKCUKO-TPAMMATHYECKHX Pa3psloB, Cpedu KOTOPHIX MpeoOiajaroT TIaroibHble U
aleep6I/Ia.HBHBIe KOHCTPYKIHWHU, 06ecnqu/IBanume JUHAMUYHOCTb IIOBECTBOBAHUA W BBIPA3ZUTCIIBHOCTD
XapakTepUCTUK nepconaxeil. Ocoboe 3HaueHNE UMEIOT Pa3rOBOPHO-OBITOBBIE (PPa3eoI0ru3Mbl, 00JIa1at0IINe
SIPKOH 3KCIPECCUBHON OKPACKOM M CITIOCOOHBIE CO3/1aBaTh aTMOC(epy KUBOM peun, a TakKe (hpa3eooru3mMbl
MECKCTHJICBOT'O XapaKTepa, KOTOPBIC OPpTaHUYHO BIIJIETAKOTCA B TKaHb TCKCTA.

XapaktepHoil ocoOeHHOCThI0 wuauocTwist JI. PyOuHoll siBisieTcs WHIOMBHIYalbHO-aBTOPCKAs
TpaHchopmanus (Hpa3eosoru3MOB, Yalle BCEro Ha CEMAaHTHMYECKOM YPOBHE, YTO IO3BOJISIET OOHOBISATH MX
CMBICII, ITpuaaBaTb JOIMOJTHUTCIIBHBIC OTTCHKH 3HAYCHUA U yCUJIMBATH OGpaSHOCTB. 3ameHa KOMIIOHCHTOB,
paciiup€HUEC UM CYXCHHUE 3HAYCHHA, a TaKKE€ HaAMCPCHHBIC WCKaXXCHUSA yCTOfI‘IPIBBIX BBIpa)KeHI/Iﬁ
CIOCOOCTBYIOT CO3JIaHUIO YHUKAIBHOW aBTOPCKOW MHTOHALIMM M 3aIIOMUHAIOIETOCS CTHIIsL. AHAIU3 MoKa3al,
YTO IHCATCIbHHUIIA n30eraeT M30BITOYHOIO MCIIOJNB30BAHUS KHIKHBIX H YCTapeBIINX (1)1.‘)8360.]'[01“H3MOB,
OIHAKO BI)I60p OTACIIBbHBIX HCTOPU3MOB M apXaum3MOB CIYXUT LCIIAM XapaKTCpu3dalnuu HepCOHa)Keﬁ )51
nepe1auy KOJIOPHUTA SMOXH.

Takum oOpazom, (paseonornueckas cucrema B mpousBereHusix Jl. PyOuHOH sBisieTcss omHUM U3
KJIIFOYEBBIX CPEACTB XyHO)KeCTBeHHOfI BBIPA3UTECILHOCTH, O6CCHGT-II/IBaIOIlII/IX HE TOJIbBKO SAPKOCTH
MOBECTBOBAHUs, HO M TJIYOMHY PAacKpBITUS XapakTepoB, YTO B LEJIOM (HOpMHUpYeT HEMOBTOPUMOCTH €€
XYJO0KECTBEHHOTO MHpa.
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UO*K 81
ILMIY NUTQDA METAFORANING ESTETIK VA TA’SIRCHANLIK IMKONIYATLARI
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Annotatsiya. Ushbu maqolada ilmiy nutqda metaforaning estetik vazifalari lingvokognitiv va semiotik
yondashuvlar asosida tahlil gilinadi. Metaforaning obrazlilikni yaratish, nutq ohangini boyitish, ilmiy-badiiy
uyg ‘unlikni ta’minlash va auditoriyaga estetik-ta sirchanlik berishdagi roli dalillar va empirik misollar bilan
asoslangan. Tadgiqot shuni ko ‘rsatadiki, ilmiy nutqda metafora nafaqat tushuntirish va kognitiv jarayonlarni
yengillashtiradi, balki estetik idrokni shakllantiruvchi kuchli vosita sifatida ham xizmat giladi.

Kalit so‘zlar: ilmiy nutg, metafora, estetik funksiya, obrazlilik, lingvokognitiv yondashuv, semiotik tahlil.

AESTHETIC AND EFFECTIVE POTENTIAL OF METAPHOR IN SCIENTIFIC
DISCOURSE

Abstract. The present article examines the aesthetic functions of metaphor in scientific discourse
through the lens of linguo-cognitive and semiotic approaches. It substantiates, with empirical evidence and
illustrative examples, the role of metaphor in creating imagery, enriching the stylistic tone, ensuring the unity
of scientific and artistic expression, and enhancing the aesthetic impact on the audience. The findings indicate
that metaphor in scientific language not only facilitates explanation and cognitive processing but also serves
as a powerful means of shaping aesthetic perception within academic communication.

Keywords: scientific discourse, metaphor, aesthetic function, imagery, linguo-cognitive approach,
semiotic analysis.

3CTETUYECKHUE U 3®®EKTUBHBIE BO3MOXHOCTU META®OPHI B HAYUHOM
PEYN

Annomayusa. B cmamve paccmampusaromes scmemudeckue QYHKyuu Memag@opsl 8 HAY4HOU peuu ¢
RO3UYUL TUHSBOKOCHUMUBHO20 U CEMUOMUYECK020 N00X0008. Ha ocrose (pakmos u sMnuputecKux npumepos
000cH08bI6aEMCA POIb MeMApopbl 8 CO30aHUU 00PA3HOCMU, 0002aujeHUU UHMOHAYUOHHO-CIMUTUCIUYECKO2O0
cmpos mekcma, obecnedeHul CUHme3a Hay4Ho20 U Xy00HCeCmEeHHO20 8bIPANHCEHUS, A MAKHCE 8 NOBbIUEHUU
acmemuyecko2o 8030elicmeus Ha ayoumopuio. Hccieoosanue noxasviéaem, 4mo memagpopa 6 HayuHom
OucKypce He mobko obnezuaem npoyeccobl 00bACHeHUs U KOCHUMUBHO20 80CHPUAMUS, HO U 8bICIYNAEm KaK
MOWHBL UHCIPYMEHI POPMUPOBAHUA ICMEMULECKO20 CO3HAHUA 8 AKAOCMUYECKOU KOMMYHUKAYUU.

Knwuesvie cnosa: Hayumwiti Ouckypc, Mmemaghopa, ocmemuyeckas QYHKyus, o00pazHocmo,
JIUHEBOKOSHUMUBHBII NOOX00, CEMUOMUYECKUT AHATUS.

Kirish. Bilimlarni ifodalash, ilmiy konsepsiyalarni izohlash va yangi g‘oyalarni asoslash jarayonida
go‘llaniladigan maxsus til tizimi-ilmiy nutg bo‘lib, u 0‘zining mantigiy izchilligi, obyektivligi va anigligi bilan
ajralib turadi. Tilshunoslik, mantig va psixologiya sohalarida olib borilgan tadgigotlar (Lakoff & Johnson,
1980; Kpasuenko, 2004) ilmiy nutgni inson tafakkurining eng yuqori darajada tartiblangan verbal ifodasi
sifatida talgin giladi. Ilmiy nutgning asosiy belgilari mavjud. Masalan- aniglik va aniqg terminologiya. limiy
matn o‘zida qat’iy aniqlangan tushunchalar tizimini mujassamlashtiradi. Masalan, fizika fanida “tezlik” va
“tezlanish” tushunchalari o‘zaro farqgli terminlar bo‘lib, ularning ta’riflari qat’iy belgilangan. Terminlarning
bir ma’noliligi ilmiy nutqning mantiqiy izchilligini ta’minlaydi.

[lmiy nutq qat’iy deduktiv yoki induktiv mantiqqa asoslanadi. Masalan, kimyoviy reaksiya tenglamalari
mantigan izchil bo‘lmasa, ilmiy xulosa noto‘g‘ri bo‘lishi ehtimoli yuqori. Matnda sabab-oqibat bog‘lanishlari
ochiq ifodalanadi: “Agar suyuqlik harorati oshsa, uning bug‘ bosimi ortadi” kabi. Ilmiy nutqda subyektiv
fikrlar minimal darajada bo‘ladi. Har bir bayonot empirik dalillar yoki matematik isbotlar bilan tasdiglanadi.
Masalan, “Yer Quyosh atrofida aylanadi” degan ilmiy fakt XVII asrda Tyxo Brahe kuzatuvlari va I. Nyuton
mexanikasi bilan isbotlangan.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/8 (125) 248


mailto:mahfuzasulaymonova15@gmail.com

LINGUISTICS

Bundan tashqari, ilmiy nutg fagat bilimlarni saglash emas, balki ularni yangi auditoriyaga yetkazish,
tahlil qilish va kengaytirish vazifasini ham bajaradi. UNESCO hisobotiga ko‘ra, global ilmiy hamkorlik
samaradorligi ilmiy axborotning tushunarli va izchil yetkazilishiga bevosita bog‘lig.

Ilmiy nutq yozma va og‘zaki shaklda mavjud bo‘lib, har birining o‘z vazifalari va kommunikativ
strategiyalari bor:

Yozma ilmiy maqolalar, monografiyalar, dissertatsiyalar, texnik hujjatlar
nutq shaklida bo‘ladi.

Og ‘zaki ilmiy konferensiya ma’ruzalari, seminarlar, ilmiy munozaralar
nutq orqali ifodalanadi.

IImiy nutq — bu fagat axborot yetkazish vositasi emas, balki insoniyat bilimlar tizimining tarkibiy gismi
hisoblanadi. Uning mantigiy izchilligi, aniq terminologiyasi va dalillarga asoslanganligi ilmiy faoliyatning
ishonchliligi va samaradorligini ta’minlaydi. Shu bois ilmiy nutqni mukammal egallash har bir tadqiqotchi
uchun zarur kompetensiyalardan biridir.

Asosiy gism. lIm-fan tarixida bunday metaforik modellashtirishning ko‘plab misollarini topish mumkin.
Masalan, elektromagnit to‘lginlarning “to‘lqin” deb nomlanishi ularning suv to‘lginlariga o‘xshash tarzda
tasavvur gilinishiga asoslangan. Kvant mexanikasida zarracha holatining bir vaqtning o°zida bir nechta holatda
mavjud bo‘lishini anglatadigan “superpozitsiya” tushunchasi esa musiqa yoki ranglar aralashmasiga
o‘xshatilib metaforik tarzda tushuntiriladi. Biologiyada DNKning tuzilmasi “spiral zinapoya” metaforasi
orqali tavsiflanadi, bu esa molekulaning uch o‘lchamli strukturasini vizuallashtirish imkonini beradi[1]. Fizik
Richard Feynman zarrachalar o‘zaro ta’sirini “suhbatlashayotgan obyektlar” sifatida tasvirlab, bu murakkab
holatlarni oddiy semantik vosita orgali tushuntirib bergan[2].

Metaforaning kuchi shundaki, u ilmiy tushunchalar va tajribalar orasida semantik ko‘prik yaratadi. Bu
ko‘prik nazariy bilimni empirik sezgi orqali ongda ifodalashga xizmat qiladi. Metafora murakkab nazariy
konseptsiyalarni oddiy tasviriy modellar orgali ifodalash imkonini beradi. Informatika va sun’iy intellekt
sohasida bu holat yaqqol namoyon bo‘ladi. Masalan, kompyuterning “xotirasi” inson miyasi bilan giyoslanadi,
“algoritm” esa ko‘pincha “yo‘rignoma”, “yo‘l xaritasi” kabi metaforalar yordamida tasvirlanadi. Sun’iy
neyron tarmoq deb ataluvchi tizimlar inson miyasi ish prinsipini andoza sifatida olgan bo‘lib, bu ham kuchli
metaforik modeldir. Immunologiyada esa inson organizmi “qal’a”, virus esa “dushman”, antitanalar esa
“armiya” sifatida tasvirlanadi. Bu singari metaforalar nafagat fan sohasida, balki keng omma orasida ham
murakkab ilmiy tushunchalarning gabul gilinishini va anglanishini osonlashtiradi[3].

IImiy metaforalarda rivojlanish bosgichlari

Bosgich Tavsif Misollar
Vizual Real hayotdagi DNK = “spiral zinapoya”, Koinot = “soat
analogiya shakl va harakat asosida mexanizmi”, Neyron — tarmoq, Zarra — to‘lqin,
tasavvur Gen — kod, Kislorod — o‘t, Hujayra — devor bilan
o‘ralgan
Til So‘z va iboralar Virus hujum giladi, Bozor haroratni
metaforasi bilan tasviriy tushuncha ko‘rsatmoqda, Informatsiya oqimi, Ma’lumot
hosil gilish portlashi, Sarmoya ogimi, Muammo — to‘siq,
Nazariya — poydevor
Gnoseologik Nazariy asoslangan Superpozitsiya — ranglar aralashmasi,

modellashtirish

konseptual tushuntirishlar

Genetik kod, Nazariy ramkalar, Vaqt — to‘lgin,
Qonun — xarita, Tizim — organizm, Evolyutsiya —
yo‘l

Matematik /
kompyuter modeli

Anig
modellashtirish, grafik,
formulalar

E=mc?, Neyron tarmoq algoritmlari, Turing
mashinasi, Model — simulyatsiya, Axborot — bit,
Tizim — matritsa, Tahlil — algoritm

Paradigma
yaratish

IImiy maktablar
yoki asosiy nazariyalar
asosiga aylanish

Eynshteynning nisbiylik nazariyasi, Turing
mashinasi, Darvin nazariyasi, Kvant mexanikasi,
Informatika — ragamli ingilob, Kompleks tizimlar,
Kaos nazariyasi

Shunday qilib, metaforalar ilmiy diskursda nafaqat ma’lumotlarni taqdim etishda, balki o‘quvchilarga
murakkab g‘oyalarni anglash va tushunishda samarali vosita sifatida xizmat qiladi. Ular abstrakt
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tushunchalarni konkret obrazlar orqali ifodalashga imkon berib, ilmiy tushunchalarning kognitiv gamrovini
kengaytiradi. Metaforik ifodalar ilmiy matnlarni yanada jonli va tushunarli giladi, shu bilan birga, yangi
bilimlarni o°zlashtirish jarayonini osonlashtiradi. Aynigsa, fan va texnika sohalarida murakkab mexanizmlar
va nazariyalarni oddiy tilda izohlashda metaforalarning roli beqiyosdir. Ularning sistematik qo‘llanilishi
nafaqat ilmiy tafakkurni boyitadi, balki ilmiy tilning dinamizmini va ekspressiv imkoniyatlarini kengaytiradi.
Shu sababli, metaforalarni ilmiy kommunikatsiyaning samaradorligini oshiruvchi lingvistik vosita sifatida
o‘rganish va ularni ongli ravishda qo‘llash dolzarb ahamiyat kasb etadi.

Metaforik tafakkur ilm-fan taraqqiyotining tub mohiyatiga singib ketgan. Tomas S. Kuhn o‘zining
“Ilmiy inqiloblar tuzilishi” asarida ilmiy paradigmalarning o‘zgarishini aynan metaforik fikrlash bilan
bog‘laydi. Uning fikricha, yangi tushunchalar mavjud metaforik asoslar o‘zgargan taqdirdagina vujudga
keladi[4]. Masalan, XIX asr fizikasida materiya massaviy obyekt sifatida garalsa, Eynshteyn nazariyasida u
energiyaga aylanishi mumkin bo‘lgan narsa sifatida talqin qilinadi. E=mc? formulasi esa bu ikki
konseptsiyaning birligini ifodalovchi semantik va matematik metaforadir. Lakoff va Johnson ta’kidlaganidek,
“metafora faqat tilning bir qismi emas, u fikrlashning asosi” bo‘lib xizmat qiladi[5]. Shunday qilib, metafora
nafaqat tasviriy vosita, balki ilmiy tafakkurning tarkibiy elementi, yangi bilim yaratishdagi kognitiv vosita
bo‘lib xizmat qiladi.

Metafora ilmiy til va terminologiya tizimlarida ajralmas gismdir. U ilmiy matnlarda yangi terminlar
paydo bo‘lishiga va ilmiy tilni boyitishga xizmat qiladi. Masalan, “tanani mexanizm sifatida ko‘rish” kabi
konseptual metaforalar ilmiy tushunchalarni yanada anigroq ifodalashga yordam beradi. Bu kabi metaforalar,
murakkab va abstrakt jarayonlarni oddiy so‘zlar bilan tushuntirishda qo‘llaniladi, bu esa o‘quvchilar uchun
ilmiy ma’lumotlarni osonroq qabul qilish imkonini yaratadi.

IImiy diskursda metaforaning roli va funksiyalari muhim ahamiyatga ega. Metafora, bir narsani boshga
bir narsaga o‘xshatish orqali yangi ma’nolar yaratishga yordam beradi va bu jarayon ilmiy muhokamalarda
yanada aniqroq va tushunarli bo‘lishini ta’minlaydi.

Bundan tashqari, metafora ilmiy jarayonlarda ijodkorlikni oshirishga yordam beradi. Metaforik fikrlash,
yaxshi ma’lum bo‘lgan manba sohasidan kam ma’lum bo‘lgan magsad sohasiga bog‘lanish orqali ijodiy
natijalarga olib kelishi mumkin. Bu jarayon yangi g‘oyalar va nazariyalarni ishlab chigishda muhim rol
o‘ynaydi.

[Imiy nutq odatda aniqlik va obyektivlik mezonlariga asoslanadi. Shu bois ko‘pchilik uni “quruq faktlar
majmui” sifatida tasavvur giladi. Ammo zamonaviy lingvistik va kognitiv tadqiqotlar shuni ko‘rsatadiki, ilmiy
nutgda metaforaning estetik vazifasi ham alohida o‘rin tutadi. Masalan, Lakoff va Jonson (1980)
ta’kidlaganidek, metafora inson tafakkurining kognitiv modeli sifatida nafaqat tushunishni, balki ma’lum
darajada estetik zavgni ham ta’minlaydi. Demak, ilmiy matn nafaqat informativ, balki obrazli va ta’sirchan
ham bo‘lishi mumkin.

Metaforalar ijtimoiy va madaniy kontekstdagi rolini ham hisobga olish kerak. Ular, masalan, kognitiv
nevrologiya sohasida “oyna metaforasi” orqali o‘zaro aloqalarni ifodalashda foydalaniladi. Bu esa metaforalar
fagat fikrlar ichida emas, balki jismoniy muhitda ham paydo bo‘lishi mumkinligini ko‘rsatadi.

Bu misollar ilmiy metaforalarning turli kontekstlarda ganday ishlatilishini va ularning ilmiy
muloqotdagi ahamiyatini ko‘rsatadi.

IImiy diskursning shakllanishi va rivojida metaforalar nafagat til vositasi, balki ilmiy tafakkurning
konstruktiv elementi sifatida namoyon bo‘ladi. Metaforalarning kognitiv va gnoseologik xususiyatlari,
ularning bilim yaratishdagi funksiyasi so‘nggi yillarda, aynigsa, kognitiv fanlar, sun’iy intellekt, biologik
modellashtirish va fizik nazariyalar doirasida chuqur o‘rganilmoqda. Bu holat metaforaning faqat estetik yoki
stilistik emas, balki ilmiy bilish jarayonidagi konseptual rolini tasdiglaydi.

Metafora ilmiy model yaratishda konseptual asos bo‘lib xizmat giladi. Masalan, biologiyada “genetik
kod” atamasi tilshunoslikdagi “kod” tushunchasidan olingan bo‘lib, bu metafora DNKdagi ma’lumot uzatish
mexanizmini anigroq tasavvur gilish imkonini yaratadi. Shuningdek, “hujayra fabrikasi”, “energiya stansiyasi”
yoki “ma’lumot bazasi” kabi metaforalar murakkab biologik va informatsion tizimlarni intuitiv tarzda
tushuntirishda muhim rol o‘ynaydi.

Fizika fanida ham bunday modellashtirish keng qo‘llaniladi. Masalan, kvant maydon nazariyasida
“vakum fluktuatsiyalari” kabi tushunchalar, ko‘pincha “chang‘ib turgan vakuum” yoki “portlayotgan
imkoniyatlar” kabi tasviriy ifodalar bilan metaforik ravishda ifodalanadi. Bu esa fundamental ilmiy
tushunchalarni sezgi orqali anglashda samarali kognitiv ko‘prik yaratadi.

Bundan tashqari, informatika va sun’iy intellekt sohasida ishlatiladigan “sun’iy ong”, “o‘rganuvchi
mashina”, “aqlli tizimlar” kabi atamalar ham kuchli metaforik asosga ega bo‘lib, inson tafakkurining
texnologik modellar orqali ifodalanishini ta’minlaydi. Bu metaforalar kompyuter texnologiyalarining inson
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miyasi bilan giyoslanishiga sabab bo‘lib, ilg‘or neyrohisoblash modellari yaratishda konseptual poydevor
bo‘ladi.

Kognitiv tilshunoslikda Lakoff va Johnson tomonidan ishlab chiqilgan ‘“kontseptual metafora
nazariyasi” metaforaning fikrlash jarayonidagi markaziy rolini asoslab berdi. Ularning fikricha, insonlar
dunyoni ko‘pincha tanqidiy yoki empirik tahlildan ko‘ra, mavjud konseptual metaforalar asosida anglaydi.
Masalan, “ilm-fan bu sayohat”, “g‘oya bu obyekt” kabi konseptual tuzilmalar ilmiy diskursni yanada
tushunarli va mazmunli giladi.

Metafora ilmiy nutqda murakkab tushunchalarni sodda va ko‘zga ko‘rinarli obrazlar bilan
uyg‘unlashtiradi. Bu estetik jihatdan o‘quvchida jonli tasavvur uyg‘otadi. Misol uchun: “Atom — Quyosh
sistemasining miniatyura modeli”. Bu yerda murakkab mikroskopik tuzilma oddiy astronomik obraz orqali
tasvirlanadi. Natijada ilmiy fakt o‘quvchi ongida vizual obraz sifatida gavdalanadi.

Psixolingvistika tadgiqotlariga ko‘ra (Gibbs, 2008), metaforik obrazlar miyaning vizual-assotsiativ
tizimini faollashtirib, bilimlarni eslab golishni 30-40% ga samaraliroq giladi.

lImiy matnning monotoniya xavfi yuqori. Metafora esa matnga estetik ritm va uslubiy xilma-xillik
qo‘shadi. Misol uchun: “Genetik kod — hayotning tili”. Bu metafora oddiy ilmiy tushunchaga poetik ohang
bag‘ishlaydi, shu bilan birga, ilmiy aniqglikdan uzoqlashmaydi. Tilshunos O. S. Ahmadova ilmiy diskursda
metaforik birliklarning kommunikativ samaradorlikni oshirishini nutq ohangining boyishi bilan izohlagan.

Metafora ilmiy matnni badiiy elementlar bilan uyg‘unlashtirib, uni kitobxon uchun nafaqat informativ,
balki estetik zavqli qgiladi. Masalan: “Koinot — cheksizlikning sahnasida ijro etilayotgan ulkan simfoniya.”
Bu metafora ilmiy faktni (koinotning cheksizligi) badiiy-estetik obraz bilan uyg‘unlashtiradi.

Semiologik tadgiqotlarda ilmiy-badiiy uyg‘unlik auditoriya idrokining ikki darajasini — mantigiy va
hissiy qabulni birlashtirishini ko‘rsatadi. Metafora o‘quvchi yoki tinglovchiga kuchli estetik taassurot
goldiradi, ilmiy tushunchaga qgizigishni kuchaytiradi. Misol: “Internet — insoniyatning global miyasi.” Bu
metafora axborot tizimini nafaqat tushunarli, balki estetik jihatdan ta’sirchan obrazga aylantiradi.

UNESCO hisobotida gayd etilishicha, ommaviy ilmiy nutqda metaforalardan foydalanish kitobxonning
ilmiy mavzuga gizigishini 50% gacha oshiradi. Quyidagi jadvalda ilmiy matnlardan olingan metaforalar
modellarga ajratib chigilgan:

Tibbiy metafora DNK portreti
Molekulyar iz
limiy fazo
Statistik portret

Yo‘l(jarayon) metaforalari Taraqqiyot yo‘li
Strategik yo‘nalish
Rivojlanish bosgichi

Urush metaforalari Kurash olib boriladi
Raqgobat maydoni
Strategiya ishlab chiqiladi

Tana metaforalari Bozor yuragi
Igtisodiyot gon tomirlari
Firma tanasi

Tabiat metaforalari Bozor iglimi

Igtisodiy landshaft
Innovatsion ogimlar

Xulosa. Metafora ilmiy nutqda nafagat kognitiv vosita, balki estetik kategoriya sifatida ham faoliyat
ko‘rsatadi. U obrazlilikni ta’minlaydi, nutq ohangini boyitadi, ilmiy va badiiy uyg‘unlikni yaratadi hamda
auditoriyaga estetik zavq beradi. Demak, ilmiy matnni quruq faktlar majmui emas, balki inson tafakkuri va
jjodkorligining estetik ifodasi sifatida ko‘rish mumkin.
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O‘ZBEK VA INGLIZ BADITY MATNLARIDA OKKAZIONAL FRAZEOLOGIZMLARNING
QO‘LLANISHI

Berdiyorova Rahima Karimovna,
Qarshi davlat universiteti Fakultetlararo ingliz tili kafedrasi v.b. dotsenti
berdiyorovarahima@gmail.com

Annotatsiya. Jahon tilshunosligida badiiy asarlarning tili mualliflar tomonidan yangi leksik hosilalar
yoki okkazional frazeologik birliklar go ‘llanishining ko ‘lami kengligi sababli tadgiqotchilarning e tiborini
tortib kelmogda. Ushbu maqolada muallif so zi, ijod etishi va xususan, mualliflik okkazionalizmlari, xususan,
okkazional farzeologizmlar o ‘zbek va ingliz tilidagi matnlarda qo ‘llanish masalasi ko ‘rib chigilgan.
Okkazional frazeologik birliklar turli planli hodisa deb garalgan, u eng avvalo, til va nutqning o ‘zaro
munosabati bilan bog liq. Bir tomondan, okkazionalizmlar nutq faoliyatining natijasidir, boshqa tomondan
esa aynan til tizimi ma 'lum andozalar bo ‘yicha okkazional birlikiarni hosil gilishga imkon beradiki, ularning
ma 'no-mazmun munosabatlari doirasini tadqiq etish kun tartibidagi dolzarb vazifa sifatida o ‘rin oladi.

Kalit so“zlar: mualliflik okkazionalizmlari, frazeologik neologizm, uzual frazelogizm, frazeologik birlik,
konstruksiya, gayta o ‘zgartirish , stilistik effekt .

HUCHOJb30BAHUE OKKA3UOHAJIBHBIX ®PA3ZEOJIOTU3MOB B Y3BEKCKOW U
AHIJIMMCKOM JIMTEPATYPE

Annomamuyusn. B Muposoti 1uneeucmuxe 536K IUMepamypHuIX npou3ee0eHull npugieKaem eHUMaHue
uccneoosamenell 6 C8A3U C WUPOKUM CHEKMPOM UCNONbIOBAHUS ABMOPAMU HOBBIX JIEKCUUECKUX 00pa3068anull
UIU OKKA3UOHANbHLIX (hpazeonocuveckux eounuy. B Oannoi cmamve paccmampusaemcs npobiema
aA6MOPCKO20 C106A, MEOPYECMEd U, 6 UYACMHOCMU, UCNOAb308AHUA ABMOPCKUX OKKASUOHANUIMOS, 8
YacCmMHOCMY, OKKA3UOHANbHLIX —(Ppazeonocuyeckux eOuHuy, 6 Y30eKCKUX U aHeIUlICKUX mMeKCmax.
Okkaszuonanvhvle ghpazeonocuveckue eOUHUYbl paccCMampueaiomcs KaKk MHO2ONIAH080e A6JeHUe, KOMOopoe
c6A3an0, npedicoe 6cezo, ¢ g3aumooelicmauem azvika u pedu. C 00HOU CTMOPOHDL, OKKAZUOHANUZMYL AGIAIOMCSL
De3yIbmamom  pedesol 0eamenbHoCmu, a ¢ Opy2oli CMOPOHbl, UMEHHO CUCmeMa A3bIKa NO0360Js1em
006pazo06vl6ams OKKA3UOHATbHLIE eOUHUYbL NO ONPeOesieHHbIM 3aKOHOMEPHOCMAM, U U3ydeHue cgepvl ux
CEMAHMUKO-COOEPAHCAMENBHBIX CEA3el ABNACMCS AKMYATbHOU 3a0ayeli NO8eCmKU OH.

Knrwouesvie cnoea: asmopckue OKKA3UOHANUIMbL, QPA3COI0SUSM-HEONOSUIM, 00UeynOmpeoumenbHas
@pazeonocus, ppazeonocuneckas eOuHUYAa, KOHCMPYKYUs, nepedpazuposanue, CMUIUCMuUIeckull dggexm.

THE USE OF OCCASIONAL PHRASEOLOGISMS IN UZBEK AND ENGLISH
LITERATURE TEXTS

Abstract. In world linguistics, the language of literary works has been attracting the attention of
researchers due to the wide scope of use of new lexical formations or occasional phraseological units by
authors. This article considers the issue of the author's word, creativity, and in particular, the use of authorial
occasionalisms, in particular, occasional phraseological units, in Uzbek and English texts. Occasional
phraseological units are considered as a multi-planar phenomenon, which is primarily associated with the
interaction of language and speech. On the one hand, occasionalisms are the result of speech activity, and on
the other hand, it is the language system that allows the formation of occasional units according to certain
patterns, and the study of the scope of their semantic-content relations is an urgent task on the agenda.

Key words: authorial occasionalisms, phraseological neologism, common phraseology, phraseological
unit, construction, restatement, stylistic effect.

Kirish. Jahon tilshunosligida badiiy asarlarning tili mualliflar tomonidan yangi leksik hosilalar yoki
okkazional frazeologik birliklar qo‘llanishining ko‘lami kengligi sababli tadgigotchilarning e’tiborini tortib
kelmoqgda. Ushbu maqolada muallif so‘zi, ijod etishi va xususan, mualliflik okkazionalizmlari, xususan,
okkazional farzeologizmlar o‘zbek va ingliz tilidagi matnlarda qo‘llanish masalasi ko‘rib chiqilgan.
Okkazional frazeologik birliklar turli planli hodisa deb garalgan, u eng avvalo, til va nutgning o‘zaro
munosabati bilan bog‘lig. Bir tomondan, okkazionalizmlar nutq faoliyatining natijasidir, boshqa tomondan esa
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aynan til tizimi ma’lum andozalar bo‘yicha okkazional birliklarni hosil qilishga imkon beradiki, ularning
ma’no-mazmun munosabatlari doirasini tadqiq etish kun tartibidagi dolzarb vazifa sifatida o‘rin oladi.

Ushbu jarayonga zaruriyat jamiyat ehtiyojlari bilan aniqlanadi, ushbu so‘zlarning eng keng ma’nosida
talqin qilinadi. Okkazional so‘zlar keng tarqalgan va butun konkret jamiyat uchun muhim ahamiyatga ega
bo‘lgan faqat yangi reallikni, hodisani, fenomenni nomlash uchungina emas, balki individual kechinmalarning,
kayfiyatlarning nozik konnotatsiyalarini aks ettirish, borligning ayrim hodisalariga baho berish uchun ham
paydo bo‘ladi[5:46].

Badiiy adabiyotda yangidan yasalgan leksemalarning paydo bo‘lishi nafagat ma’lum emotsional
konnotatsiyani yaratishga intilish bilan emas, balki kitobxonga yetkazishda lozim bo‘lgan ishonch bilan ham
belgilanadi. Okkazionalizmlarning badiiy asarda paydo bo‘lishi, boshga omillardan tashqari, yana yangi
realiyalarni, tushunchalarni, hodisalarni nomlash zaruriyati bilan bog‘liq bo‘lishi mumkin, ularni ifodalash
uchun konkret tilda bargaror bo‘lib qolgan vositalar mavjud emas [2:24].

Adabiyotlar tahlili va metodologiya. Til lug‘at gatlami nafaqat leksemalar, balki frazeologik birliklar,
tasviriy birliklar hamda yangicha ma’no ifodalar bilan ham to‘lishib boradi. Til lug‘at qatlamida neologizm
frazemalarning ham o°‘z o‘rni, shu bilan birga, shakllanish asoslari bor[1:26]. Tadgiqotchi L.Parsiyeva
frazeologik neologizmlar leksik neologizmlarga nisbatan tez ommalashishini ta’kidlaydi. Uning bu
xususiyatini davriy matbuot bilan bog‘laydi. Tadqiqotchi ta’kidlaganidek, “davriy matbuot (ijtimoiy tarmoqlar)
tilidagi yangi tendensiyalar, shu jumladan, yangi frazeologik birliklar (masalan: ketmoni uchmoq (omadi
kelmoq ma’nosidagi frazeologizm), bechorani yogmogq(o zini bechorahol qilib ko ‘rsatmoq ma’nosida) kabi)
ning paydo bo‘lishi va tarqalishida asosiy vosita bo‘lmoqda[7:37].

Okkazional frazeologik birlikning hosil gilinishi boriga ko‘ra shu shart bilan tejamkorki, yangi hosilani
ishlab chiqgishga adekvat so‘zni yoki tasvirlovchi jumlani qidirishga garaganda kamroq energiya sarflanadi.

Okkazionalizmlarning tejamkorligi ko‘pincha hosil qilish usullari bilan bog‘liq — ko‘pchilik
okkazionalizmlar tilda bor bo‘lgan tayyor asoslardan hosil qilingan hisoblanadi va tayyor andozalar bilan
analogiya asosida yasalgan. Bunday okkazionalizmlar potensial deb atalgan so‘zlardan iborat [1:12] .
Frazeologik birliklarni (FB) stilistik qo‘llash ilgaridan tilshunoslar e’tiborini tortgan. Professor A.E. Mamatov
ta’kidlashicha, “Frazeologiya — bu ma’lum bir tilni, muhitni, mutaxassislikni, davrni o‘zida aks ettiruvchi
iboralar va ifodalar konstruksiyalari jamlanmasidir. Frazeologizm — bu, turg‘un, ikki yoki undan ortiq
komponentga ega bo‘lgan, obrazli, motivlashgan, emotsional-ekspressiv, ongimizda tayyor holda gaytadan
in’ikos etiluvchi va eng muhimi qo‘shma ma’noga ega bo‘lgan so‘z birikmalaridir” [6: 212].

A.E. Mamatovning fikricha, “Okkazionalizmlar tilning sistem talablariga javob bera olmaydi,
gonunlashtirilmagan, leksikografik manbalarda gayd etilmagan, bironta yangi realiyani ham ifodalamaydi,
ular nutgqga ekspressivlik berish uchun stilistik magsadlarda qo‘llaniladi va “badiiy so‘z ustalari o‘z asarlarida
tilda mavjud, kodifikatsiyalangan, turg‘un, barqaror, norma doirasidagi frazeologizmlarning strukturasini,
ularning leksik tarkibini o‘zgartirib, ana shu frazeologik birliklar ma’nosi asosida yangi okkazional frazeologik
variantlar hosil giladilar’[6;15].

Okkazional frazeologizmlarning barcha ma’nolarini bilishning iloji bo‘lmaganligi sababli, ba’zan
ularning asl mazmunini aniglash uchun va tarjimada adashib ketmaslik uchun kodlab lug‘aviy manbalardan
foydalanishga to‘g‘ri keladi. Shuning uchun ham badiiy asar tarjimasida okkazional frazeologizmlarning
matnda qanday ifodalanishiga alohida e’tibor qaratilmoqda.

A.S. Nachischione FBni ushbu okkazional gayta o‘zgartirish usulining mantiqga to‘g‘ri
kelmasligini ko‘rsatib o‘tadi, bu usul shundan iboratki, buzilish ayni paytda stilistik va semantik vositalar
bilan erishiladigan butunlikni ta’minlab, uni ajratib yuboradi. Shu bilan birga, FBning birinchi qismi
okkazional metonimik vazifani qo‘lga Kiritadi: bo‘lak o‘quvchi yoki tinglovchi xotirasida frazeologik
obrazning aktuallashuvi giyinchiliklarini minimallashtirib, butun o‘rniga ishlatiladi. Frazeologik birlikning
buzilishi retardatsiya hodisasiga, ya’ni fahmlash jarayonini, mos ravishda, tushunishni sekinlatish jarayoniga
olib keladi. Buzilishni hosil gilishning eng umumiy usuli kirish konstruksiyalarini ishlatishdir. FBning
buzilishi bitta gap doirasida uchrashi mumkin, biroq boshga gaplarni yoki bir necha gaplarni gamrab olib,
ko‘pincha uning chegarasidan tashqariga chiqadi.

Buzilish va so‘z Kkiritish tushunchalarini farqlash, shak-shubhasiz, lingvistik innovatsiya
hisoblanadi[6:12]

Yugorida bildirilgan fikrlar asosida, tadgigotchi M.Akbarov fransuz tilida murakkablik darajasi
bo‘yicha frazeologik birliklar okkazional transformatsiyasini jami 16 turga ajratgan:

1.Frazeologik birlik komponentlarining joylarini o‘zgartirish. Bu okkazional transformatsiyaning
minimal stilistik effekt beruvchi eng sodda turi hisoblanadi.

2.Frazeologik birlik komponentlari orasiga, unga “begona” bo‘lgan so‘z va so‘z birikmalarini
qo‘shimchasiga kiritish yoki “pona qoqqanday so‘z kiritmoq” (tilshunos olim A.V. Kuninning iborasi).
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3.Frazeologik birliklar okkazional (kvantitativ) variantining shakllanishiga olib keluvchi, frazeologizm
oxirgi gismining elementlari gisqartiriladi.

4.Frazeologik birlik substantiv komponentidagi miqdorni bildirgan so‘zning (normativ) o‘zgarishi.

5.Frazeologik birliklarning adverbial yoki adektiv komponentining qiyosiy darajasining o‘zgarishi.

6.Frazeologik birlikning parsellyatsiyasi (qismlarga bo‘linishi) va hokazo [1: 42-50].

Avytish joizki, okkazional frazeologik birliklar transformatsiyasining asosiy magsadi — ma’lum bir
stilistik natijaga erishishdir. Shuning uchun ular frazeologik stilistika obyektlariga taallugli va
frazeologizmlarning stilistik xususiyatlariga bag‘ishlangan. Biroq shuni ta’kidlash joizki, ko‘p hollarda
transformatsiyaga uchraydigan frazeologizm nafaqat stilistik, balki qo‘shimcha mazmuniy bo‘yoqqa ham ega
bo‘ladi.

Shunday qilib, tilning frazeologik tizimida frazeologik birliklarning uch guruhini ajratib ko‘rsatish
mumkin:

Uzual (odatdagi) frazeologizmlar — umum qabul gilgan, keng qo‘llanadigan va nutqda aks ettiriladigan
nomuntazam rasmiy-ma’noviy tuzilishli, komponentli tarkibning semantik o‘zgarishidan kelib chigadigan
kompleks belgilardir; leksikografik manbalarda kodifikatsiya gilingan; tilga tegishli birlik. Masalan: “You
have placed your finger on the real trouble, sir”. Frazeologik birlik fo put one’s finger on smth bu yerda hech
ganday o‘zgartirishlarsiz, lug‘atda ganday gayd gilingan bo‘lsa, o‘sha ma’noda ishlatilgan (to identify
something exactly).

Okkazional frazeologik modifikatsiyalar — nutqda okkazional qayta o‘zgartirilgan odatdagi
frazeologizmlar, ular dastlabki frazeologik birlik bilan moddiy va semantik alogalarni saglab goladi [8: 207.];
jumla hosil giluvchi asos: konkret odatdagi (uzual) frazeologizm; tilga va nutgga tegishli. Masalan, keyingi
misolda: “I shuddered from hair-do to shoe-sole”[11:310] — odatdagi (uzual) frazeologizm from head to toe
modifikatsiyaga uchraydi. Yana bir misol: “Cats will be cats” (odatdagi Boys will be boys frazeologizmidan).

Okkazional frazeologizmlar — matnda bir martadan ko‘proq uchraydigan, qayta tushunilgan ma’noli
so‘z komplekslari; jumla hosil giluvchi asos: alohida so‘zlar, o‘zgaruvchan so‘zga oid komplekslar,
nofrazeologik tipdagi bargaror so‘zga oid komplekslar; nutqga tegishli, birog til tizimida tayyor. Masalan:
“Well, exercise what you’ve got. Give her the old oil. Play on her as on a stringed instrument”, “To0 play on
such a woman as on a stringed instrument wasn’t going to be the simple task” [11: 315]. So‘z kompleksi to
play on smb as on a stringed instrument okkazional frazeologizm hisoblanadi, sababi gayta fahmlangan
mazmunga ega (to please smb.), alohida so‘zlar asosida hosil gilingan va matnda bir martadan ortiq qo‘llangan.

Frazeologik neologizmlar fagat tilga taallugli va tilning frazeologik tizimiga kirmaydi, chunki
bargarorlikning zarur minimumiga ega emas. Lekin gayd gilish lozimki, ba’zi frazeologik neologizm bitta
muallifda u asardan bunisida takrorlanishi mumkin, shu tariga okkazional frazeologizmga aylanadi. Masalan,
P.G.Vudxauz o‘zining ba’zi asarlarda the real tabasco so‘z birikmasini ishlatadi: "/¢’s all right,” I said “Have
no misgivings. This is the real Tabasco ”.

Shunday qilib, frazeologizm shakllanishining asosiy bosqichlari uchga bo‘linadi: 1) frazeologik
neologizm; 2) okkazional frazeologizm; 3) uzual (odatdagi) frazeologizm. Frazeologizmning shakllanish
jarayonini apple sauce frazeologik birlik misolida garab chigamiz. U P.G. Vudxauzning ayrim asarlarida
frazeologik neologizm sifatida, ya’ni ma’lum kontekst uchun bir marta paydo bo‘ladi, ammo u turli
vaziyatlarda bir necha marta va bundan tashqari, bir necha asarlarda ishlatilishi fakti uni okkazional
frazeologizmlarga kiritish imkonini beradi: “I forget how the subject arose, but | remember Jeeves once saying
that sleep knits up the ravelled sleave of care. Balm of hurt minds, he described it a.(...). Apple sauce, in my
opinion. It seldom pans out that way with me, and it didn’t now”

Yuqoridagilardan kelib chiggan holda aytish mumkinki, o‘zbek va ingliz adiblari ijod mahsullarida
badiiy matnlarida okkazional fracologizmlar qo‘llanilgan: jumladan, o‘zbek ijodkorlari asarlarida frazeologik:
gapning dumini yulmogq, cho‘qib-cho‘qib hijjalamoq, jahli chapaqga chigmoq (X.Do‘stmuhammedov) hamda
parafrazik: qo‘shaloq olcha (lab), ko‘klam ashulachisi — qurbaga (G*.G‘ulom) shakllarda uchrashi kuzatiladi.

Bir qo‘lda belanchak, bir qo‘lda Qur’on

Bir yelkada ketmon, birida iymon

Barchaga barobar bir oftobsimon

Yashnasin olam deb yashaydi o‘zbek. (M. Yusuf, “Qiyosi yo‘q aslo, mehri bir daryo”)

Quyosh barchaga birdek nur sochadi frazemasi o‘zbek shoiri Muhammad Yusuf she’rida ana shu holatda
kelgan.

Iboralarning yangicha ko‘rinishlari (qayta ishlangan, tarkibiga yangi birliklar kiritilgan, tarkibi
qisqartirilgan va b.) o‘zbek badiiy adabiyotida keng kuzatiladi[10:12]. Bu holat maqollar bilan ham kechadi.
Misollarni kuzatamiz: Muhammad Yusuf ijodidan: Joningga jon bo‘lmayman-u, sevaman... (“Muhabbat”),
Qalinga tuyam ham tushib qolgan yo‘q. (“Sodda Muhammadman...”) Shaytonning xizmatin qilishar
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bari!.. (“Menday g‘aribni ham ko‘rolmaslar bor”’) O‘z qo‘lingda endi qushing, o‘zing ovla. (“Tilak”); Usmon
Azim ijodidan: Mening izzatimni qorasan loyga. (“Ertak’), Bosar — galbim tortadi mayda. (“To‘yganmidim
shodlikni ichib”); Farida Afro‘z ijodidan: Jonimni cho‘qiydi bir mayl. (“Har holda”), Chang tegmagan
iymoningga. (“Bolam”).

O‘z elingda endi hushing, o‘zing chog‘la,
Oz qo ‘lingda endi qushing, o‘zing ovla. (“Tilak™) (M.Yusuf)

Farida Afro‘zning “Ey dunyo” she’rida “osmon uzilib yerga tushmoq” iborasi shoir tomonidan “qayta
ishlangan” holda qo‘llanishiga guvoh bo‘lamiz: Uzilib ko‘k yerga tusharmi/ Xiyonat boshlaring yanchilsa.
Misradagi “uzilib ko‘k yerga tushmoq” iborasi lug‘at qatlamimizda keng qo‘llanadigan “osmon uzilib yerga
tushmoq” frazemasining o‘zgargan shakli sanaladi. Mazkur holat Muhammad Yusufning “Ketar bo‘ldim”
she’rining ikki o‘rnida kuzatiladi:

Yor, eshiging ochilmadi men uchun

Tilingdan bol sochilmadi men uchun

...Derlar: jon sog‘ bo‘lsa jahon topilgay

Bir parcha yer, parcha osmon topilgay. (”Ketar bo‘ldim”)

Umuman, yangi frazeologik birliklarning o‘zbek va ingliz adabiyotida yaratilayotganligiga guvoh
bo‘lamiz. Ular an’anaviy frazeologik birliklardan ko‘ra obrazliligi, ifodaviyligi, ta’sirchanligi bilan xarakter
kasb etadi.

Xulosa. Har ganday holatda ham frazeologik-neologizmlar lug‘at qatlamidagi gandaydir bo‘shliq
(lakuna)ni to‘ldirishga xizmat qila oladi. Ba’zida o‘zga tillar ta’siri natijasida ham yangi iboralar yuzaga keladi.
Dastlabki holatda frazeologik-neologizmlar terminologik soha uchun xizmat giladi. Ijtimoiy-siyosiy, igtisodiy-
madaniy, sport diskurslarida bu kabi birliklar nisbatan tez paydo bo‘ladi.Okkazionalizmlar tilning sistem
talablariga javob bera olmaydi, gonunlashtirilmagan, leksikografik manbalarda gayd etilmagan, bironta yangi
realiyani ham ifodalamaydi, ular nutqqa ekspressivlik berish uchun stilistik magsadlarda qo‘llaniladi va badiiy
so‘z ustalari o‘z asarlarida tilda mavjud, kodifikatsiyalangan, turg‘un, barqaror, norma doirasidagi
frazeologizmlarning strukturasini, ularning leksik tarkibini o‘zgartirib, ana shu frazeologik birliklar ma’nosi
asosida yangi okkazional frazeologik variantlar hosil giladi.
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