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OJHO-, IBYX U TPEX®OTOHHbBIN JJUHEMHO-IUPKYJIAPHBIA IUXPOW3M B
MOHOATOMHBIX CJI0SIX JUXAJBbKOI'EHHUJIOB INEPEXOJHbBIX METAJLJIOB
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doyenm kageopul « Duzuxay Depeancrkoeo
2ocyoapcmeenno2o ynusepcumema, PhD

Pacynoe Pycmam Hexauosuu,
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Annomauus. B oOannou pabome u3zn0dceHbl OCHOBHBIE ACNEKMbL MHO2OQOMOHHO20 JUHEUHO-
YUPKYIAPHO20 OUXPOUSMA, CEA3AHHO20 C ONMUYECKOU OpueHmayueli CHUHOBLIX MOMEHMO8 SJIeKIMPOHO8 8
MOHOGMOMHBIX  CNOSIX  OUXATLKOZEHUOO8 NePexOOHbIX Memanlos, 20e YYmenvl 0COOeHHOCmU 30HHOU
CMPYKMYPbl U CRUH-0POUMATBLHO20 83AUMOOCCIEUSL 8 MAKUX CUCTHEMAX.

Honyuenvl évipasicenusi 01st KO3 Puyuenmos 00Ho-, 08YX U MPEXHOMOHHO20 TUHEUHO-YUPKYIAPHOO
OUXPOUBMA NO2NOWeHULl C8eMAd 6 MOHOAMOMHBIX CIOSX OUXATbKOSEHUOO8 NePeXOOHbIX Memaniog 8
3A6UCUMOCIU OM CIENeHU NOTAPUAYUL, YACTOMbL ROJISPUS0EAHHO20 U3TYUHeHUsl U Kodgduyuenma Pabu.

Tokazano, ymo MexHC30HHbIIL TUHEUHO-YUPKYTAPHBLI OUXPOUIM B03HUKAEM MOIbKO NpU yuéme eKiaod
aghpexma Ko2epeHmMHO20 HACLIYEHUsL 8 BEPOSIMHOCHL 0OHODOMOHHBIX ONMUUECKUX NEPEXOO08.

Knrouegnvle cnosa: medxc3oHHbl TUHEUHO-YUPKYIAPHBIL OUXPOUSM, MAMPUYHBLI dTIeMeHm onepamopa
UMNYIbCA, MOHOCIOU OUXATbKO2EHUOO8 NEePeXOOHbIX Memalnios, 30HAd NPOSOOUMOCHU, GAJIeHMHAS 30Hd,
CHUH.

ONE-, TWO-, AND THREE-PHOTON LINEAR-CIRCULAR DICHROISM IN
MONOATOMIC LAYERS OF TRANSITION METAL DICHALCOGENIDES

Abstract. This work outlines the main aspects of multiphoton linear-circular dichroism associated
with the optical orientation of electron spin moments in monolayers of transition metal dichalcogenides,
which takes into account the features of the band structure and spin-orbit interaction in such systems.

Expressions are obtained for the coefficients of interband one-, two-, and three-photon linear-circular
dichroism of light absorption in monolayers of transition metal dichalcogenides depending on the degree of
polarization and the frequency of polarized radiation, the Rabi coefficient.

It is shown that interband linear-circular dichroism occurs only when the contribution of the coherent
saturation effect to the probability of single-photon optical transitions is taken into account.

Keywords: interband linear-circular dichroism, matrix element of the momentum operator,
monolayers of transition metal dichalcogenides, conduction band, valence band, spin.

O‘TISH METALLAR DIXALKOGENIDLARINING MONOATOMLI QATLAMLARIDA
BIR, IKKI VA UCH FOTONLI CHIZIQLI SIRKULAR DIXROIZM

Annotatsiya. Ushbu ishda o ‘tish metalli dixalxogenidlarning monogatlamlarida elektronlar spin
momentlarining optik oriyentatsiyalanishi bilan bog'liq bo ‘lgan ko p fotonli chizigli-sirkulyar dikroizmning
asosiy jihatlari ko ‘rsatilgan bo ‘lib, bunday tizimlar zonaviy tuzilishining o ziga xos xususiyatlari va spin-
orbital o zaro ta'sir e tiborga olingan.

O ‘tish metall dixalkogenidlarining monogatlamlarida qutblangan nurlanishning zonalararo bir-, ikki-
va uch fotonli zonalararo yutilishlari chizigli-sirkular dixroizm koeffitsientlarining chastotaga, yorug likning
qutblanish holatiga hamda kogerent to ‘yinish effekti (Rabi effekti) parametriga bog'ligliklari olingan.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 4


mailto:r_rasulov51@mail.ru

EXACT AND NATURAL SCIENCES

Elektronlarning o ‘tkazuvchanlik va valentlik zonalaridagi spin holatlari hisobga olingan holda
chizigli sirkulyar dixroizmning nazariy tahlillari bajarilgan.

Kogerent to‘yinganlik effektining bir fotonli optik o ‘tishlar ehtimoliga qo ‘shgan hissasi hisobga
olingandagina tarmoglararo chizigli sirkular dixroizmning kuzatilishi ko ‘rsatilgan.

Kalit so‘zlar: zonalararo chizigli sirkular dixroizm, impuls operatorining matritsa elementi, o ‘tish
metall dixalkogenidlarining monogatlamlari, o tkazuvchanlik zonasi, valent zonasi, spin.

Beenenmne. llccienoBaHMe ONTHMYECKUX CBOMCTB  HU3KOPAa3MEPHBIX  3JEKTPOHHBIX  CHUCTEM,
00YCIIOBJIEHHBIX OpUEHTAlKEl CIMHOBBIX MOMEHTOB HOCUTEJIEH TOKA BBUIMIIOCH B aKTUBHO Pa3BHUBAIOIIYIOCS
obnacte coBpemenHoi ¢uzuku [1]. TlosiBIeHHMe HOBBIX HAHOPAa3MEPHBIX CHCTEM C HEOOBIYHOW
KpUCTAJUIMYECKOM W 30HHOM CTPYKTYpOH CTHUMYyJIUPYET TEOPETHYECKHME U 3KCIEPUMEHTAJIbHBIE
uccienoBanus B 3Toi obnactu. Cpeay TaKuX MaTepUaJIOB CIELyeT BBIACIUTh AUXaIbKOTC€HUABI IEPEXOAHBIX
metaios ([IIIM), o6o3Hadaembie kak MX,, rne M — nepexonnoit metamt (M,, W u 1. 11.), a X — XaJIbKOTeH
(S,Se urt. n)[2-8].

N3menenne kommdvectBa cio€B, coctaBa, aedopmanmu u Apyrux mapamerpoB JIIM mo3BomsieT
W3MEHHTH Psifl TapaMETPOB yCTPOMCTB, M3TOTOBJICHHBIX HA UX OCHOBE. MEX30HHbBIC ONTUYECKUE IEPEXObI B
nBymepHbIX JIIM mpuBoaar kK 3¢¢eKTHBHOMY IMOTJIOUICHWIO U TEHEpalMd CBETa, MOCKOJBbKY Ba)KHOM
0COOEHHOCTBI0, ONpENeNsIoNIeH MOTIoIIeHHe cBeTa B 00pasiie, SBJSETCS NIMPHHA 3alpeniéHHON 30HbL. B
aymepHblx JIIM mupuHa 3anpeméHHOM 30HBI HaXOAMWTCS B Auamna3zoHe 1-3 5B, 4To cOOTBETCTBYET
BUAMMOW u OJKHEW nHppakpacHoOM obnacTu criekTpa. M3-3a Hebobmoro konnyectsa Monocaoés JAIIM c
Pa3NUYHBIMUA (PU3UKO-XUMHUYECKHMU CBOMCTBAMH OTPaHWYEH M CHEKTPAIBHBIA THANa3oH, B KOTOPOM OHH
ucrnons3ytores [9, 10].

OTMeTuM 37€eCh, YTO HeNMHEHHbIe onThudeckue cBorcTBa JIIM mupoko He uzydeHsl. [loaToMy Huxe
OymeM wuccieqoBaTh JUHEHHO-IMPKYJSIPHBIA TUXPOM3M OAHO- W MHOTO(OTOHHOTO  IOTJIOIICHHS
noJssipu3oBaHHOro ceeta B JJI1IM.

JIuHeliHbIi HUPKYJISIPHBI IUXPOU3M MOJISIPU30BAHHOIO CBETA B MOHOATOMHBIX CJIOSIX
AUXAJIBKOJBIeHUI0B MeTANI0B. JIBYX30HHBIN MOIX0/

OTmeTHM, YTO HCCIIEJOBAHHE HEIMHEWHO-ONTUYECKUX IPOILECCOB B MOJYNPOBOAHUKAX OTKPHIBAET
LIMPOKHE BO3MOXKHOCTH JUISI JETAJIbHOTO aHAIN3a CHUMMETPUH CTPYKTYPBI, CBOMCTB 3HEPreTHYECKOTO
CIIEKTpa HOCUTEJICl TOKa M MpaBHI BbIOOpa onTHYeckux BoJokoH [11, 12]. B wactHOCTH, HccienoBaHue
TIOTJIOUICHNUS TIOJIIPU30BAHHOTO CBe€Ta B OOBEMHBIX TOJYMPOBOJHUKAX KyOWYECKOW CHMMETpUU C
W30TPONHBIMH JTMHEHHBIMH ONITUYECKUMH CBOWCTBAMU TIO3BOJISIIOT ONPEAEISATh aHU30TPOIUIO TOTIIOIEHUS
B 3aBUCUMOCTH OT CcTeneHH noispuzanuu cseta [13-15]. Hmke Mbl paccMOTpPUM JIMHEHHO-LUPKYIISIPHBIN
JUXPOM3M B YCJIOBUSIX OJHO-, JBYX- W TPEX(QOTOHHOTO TIOTJIOMIEHUS B MOHOATOMHBIX CIIOSIX
JTUXaJbKOTEHUIOB METAJIOB B paMKaXx JIBYX30HHOTO MpuOmmkeHwus [ 16].

CHauana npoaHaJIn3upyeM HeJIMHEHHOe N0 MHTEHCHBHOCTH IOTJIOIIEHUE CBETA KaK C y4€TOM, Tak U
0e3 yuéra Bkiasa apdekra KOrepeHTHOTO HACHIIICHUS B TMHEHHO-IIUPKYISIPHBIN AUXpou3M. B aToM cityuae
BEpPOATHOCTH N-(OTOHHOTO Iepexosa Mexly BAJICHTHOH 30HOH W 30HOW IPOBOAMMOCTH B JoinuHe K .

(T B = +), onuceiBaeMOl raMUIbTORUAaHOM [16]:
[ B2 y(k, —ik,) | M
y(k +ik,)  —E /2
OTIpeIeTIAeTCS 30I0THIM IIPABUIIOM KBAaHTOBOW MexaHuKH [17]:

Wi -2 ) S M@ s(Nho-2€,) @)

m ovr

3necs K, ky - COCTaBJISAIOLINE BOJIHOBOTO BEKTOPA HOCHTENH TOKa, Ej— MMpHHA 3aNPEMIEHHON 30HBI,

Ay — aMITTUTyla TOTEHITHANIA 3JIEKTPOMArHUTHOTO BOJHOBOT'O BEKTOPA, oM € — yacToTa M3JIy4eHHs U
KOMIUICKCHBIH BEKTOP MOJSPH3ALNH, E, = (Eg /2)2 +y%k?2, ki = kf + kj , 2E, sueprus $poToBo36yxnEHHOI
3IEKTPOHHO-IBIPOYHON MapHI, Mc(er) (6)— cocraBHOU MaTpuuHbIii 21eMeHT N - (POTOHHOTO MOTJIONICHHS CBETA

B moiuue K rJe CBeT IajaeT 110 HOPMalM IUIOCKOCTH MOHOATOMHOTrO cji0s (€ BEKTOp MOJSpHU3aluu

T 9
TapajuieeH 3TOM MIOCKOCTH).
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Teneps BBeaIEM K03(DHUIHEHT TUHEHHO-IIUPKYISIpHOTO TuXxpon3mMa N-(hOTOHHOTO TIOTJIONIEHHUS CBETA,
KOTOpPBIN paBeH:

WM (cire)+WiY (circ)

(N) _ "Tov+
W (Tin) +W, (lin)
W3 mocneaHero COOTHOLIEHUS BHUAHO, YTO KOA(Q(MHUUMEHT JHMHEHHO-LMPKYISIPHOTO IUXPOHU3MA,
ONpENEIAEMBIl OTHOIIEHUEM BEPOSTHOCTEM ONTHYECKHUX IEPEXONOB, MPOUCXOMAMIMX IPH OCBEIIECHUU
CBETOM JIMHEHHOW M LHUPKYJSPHOM MOJIApHU3aIMH, ONPENEISAIOTCS COCTAaBHBIMM MATPUYHBIMHU 3J€MEHTaMHU
paccMaTpuBacMbIX ONTHYECKUX IEPEXOAOB M MO3BOJIIET MPOBOAUTH KBAHTOBOMEXAHWYECKUI aHAIN3 TaKUX
MIEPEXOJIOB.
CrneKTpaJabHO-YIJIOBAsA M 3aBUCHMOCTH OT napamMeTtpa Padu BeposiTHOCTeill MeK30HHBIX OTHO-H
MHOT0()OTOHHBIX ONTHYECKHUX NEPEX0A0B B TUXAJIBKOTeHI/IAX NMepPeXoHbIX MeTAJVIOB
Hanee mnpoaHaau3upyeM TEOPUIO ONTHYECKUX SIBICHUM, CBA3aHHBIX C ONHO()OTOHHBIMH U
MHOTO()OTOHHBIMH MEK30HHBIMH ONTHUYECKHMH MEPEeX0JaMH, MPOUCXOISIIIUMH B MOHOATOMHBIX CIIOSIX
JUXAJIBKOTE€HUIOB METAILIIOB.
1. JInHeHHO-UUPKYJISPHBIA JTUXPOU3M IPH 0AHOGOTOHHOM MEK30HHOM MOIJVIONIEHUHU CBETa B
MOHOCJIOSIX JMXAJIBKOIeHH/IaX MeTAJLIIOB
[Ipu pacuérax ceKTpaabHO-YIIOBOW 3aBUCHMOCTH M 3aBHCUMOCTH OT Napametpa Padbu BeposiTHOCTEH
MEK30HHBIX OJIHO-M MHOTO(OTOHHBIX ONTHYECKHX MEPEXOJ0B BOJHOBBIM BEKTOPOM CBETa MpeHeOperaem,
T.e. cuuraeM, 4ro k'=k , =k, u paccmarpuaeMm cdepuueckoe mnpubamwkenne B IPPEKTUBHOM

n ) 3)

raMuiIbToHHaHe. Torma BEPOATHOCTH OIITUYECKUX NEPEXOI0B U3 BAJICHTHOM 30HEI B 30HY IMPOBOAUMOCTH C

yuérom Bkiaaa dpdekra Pabu umeeT ciemyromnmii BU;
2

27(eA Y (€-p),
D (GO RIS S S ]
1+4 ?wz(%) |(é’p’) 2
h'w®\ ch v
HJIH
3nece R =

BpeMeHaMH BBIXOZa ()OTOBO3OYKIEHHBIX HOCHTENEH TOKA U3 KOHEYHOT'O COCTOSHUS (CMOTPHTE, HAIIPUMED,
[13-15]).

Ecnu npenebpeus Bkaga0M 3P PeKTa KOrepeHTHOrO HACBIIICHHUS B ONTUYECKHUE [TEPEXO0/Ibl, TO KBaApaT
MOJIYJISI MATPUYIHOTO 3JIEMEHTA MEK30HHOTO OAHO(OTOHHOTO ONTHYECKOTO TIepeXxoia CBeTa BhIPA3UTCs KaK:

2 2 21,2 21,2
— |2 e E + 2}/ k k ’
<‘M§_1)V(k)‘ > (%A Pl =5 —— 7|~ 2%(95 -e7)|))- (%)
’ Ch E, +4r°k E; +27°k
ECHI/I yquTB 3aK0OH COXpaHeHI/ISI 3HepFI/II/I, TOoraa BepOﬂTHOCTB OI[HO(i)OTOHHBIX OIITHYECCKUX HepeXOJJ;OB
OHpeI[eJ'ISIeTCﬂ BLIpa)KeHI/IeMZ

M, ) {%T PR (6)

7+ & 1- &2
3necs R _Ite e'2+—é:l (e'z—

2 —e?) |, & =halE,.
B3+E2| T T+ & F)|- &=nofE,

Janee mpoaHalIM3UpyeM CIEKTPAIBHO-YIJIOBOM 3aBHCHMOCTH BEPOSTHOCTEM TIEPEXOAOB IpHU
0THO(OTOHHOM MEK30HHOM IOTJIOIIECHHS CBETa JMHEHHON M NUPKYISIPHOW MOJSIPU3alMU M KOI(PPHUIUEHT
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JIMHEHHO-IIUPKYJIIPHOTO JuxpousmMa 1o ¢popmyie (3) ¢ yuérom (4 - 6) i pa3auuHbIX 3HAYCHHUH IMapaMeTpa
Patu ().

Ha PUCYHKAX 1-4 moxa3aHBl YaCTOTHEIC W YTJIOBBIC 3aBUCHUMOCTHU BCJIIMYUH 9{52 n m(cjlhl)'c ,

OITUCBIBAOIIIUX KOI-)(i)(bI/IIII/IeHT MECXK30HHOI'O OI[HO(l)OTOHHOFO nepexoaa IMpu MNIOrJIOCHUN JIMHEHHO H
HUPKYJIPHO MOJAAPU30BAHHOT'O CBETA B AMXAJIbKOTCHUAAX METAJJIOB, HJIA PAa3JIMYHBIX 3HAYCHUHN mapaMeTpa

. 1 1
Paou: £ =0 (a), £ =0,5 (b). Kak BunHO U3 3THX PUCYHKOB, YIJIOBasi 3aBHCHMOCTb ERfm) u iRgZC HMEET

OCHWJUTSIIIMOHHBIN XapakTep. Pacu€Tel MOKa3bIBalOT, YTO C POCTOM JHEPruHd (OTOHOB MAaKCHMAaJIbHOE

1
3HA4YCHUC 9:{5"2 IOYTH HE UBMECHACTCA, HE3aBUCHUMO OT TOI'0, YYUTBIBACTCA JIM BKJIAL 3(1)(1)CKT3 KOIr€pE€HTHOI'O

HaChIIICHUA HJIWM HET, OAHAKO e€ MUHUMAJbHOC 3HAYCHUS - YMCHBIIACTCH. C POCTOM YaCTOTHI CBCTa

1 o
MaKCUMAaJIbHBIC 3HAYCHUS SR(cilc n kod(pdunrenta omHOPOTOHHOTO JIHMHEWHO-IIUPKYISIPHOTO IUXPO3Ma

YBCIMYUBAIOTCA, 4 UX MUHUMAJIbHBIC 3HAUYCHUA HC3HAYUTCIILHO (anMepHo Ha 5%) YMCHBIIACTCH.

é = h(o/ E,
a) b)
1 o
Pucynok 1. CiekTpajibHO-YIJI0Basi 3aBUCHMOCTD BeJTHYHHbBI inlg , ¢ IOMOIUBLIO KOTOPOH
omnpeaessieTcsi BepOATHOCTH OAHO(POTOHHOI0 MeK30HHOI0 MepexoAa Moj JeiicTBUeM JIMHEHO-
MOJISIPU30BAHHOTO CBETA B JUXAJBKOreHHIaX NMePeXoAHbIX MeTAJVIOB NMPHU Pa3JMYHbIX
3HaYeHusiX napamerpa Paéu: £ =0 (a), £=0,5 (b).
OTO o03HayaeT, 4TO C POCTOM YACTOTHl CBETA BBICTPAUBAHHWE HMIIYJIBCOB HOCUTENEH TOKa
(Bo3HUMKAarOIIAs IO/ ACHCTBHEM JTMHEHHO TONSAPU30BAHHOTO CBETA) MPOUCXOAUT OBICTpEE, YeM OpUCHTAIHS
WX MOMEHTOB ((hOpMHUPYIOLIHXCSI O] IEHCTBUEM IUPKYIISTHO-TIOISIPU30BaHHOTO CBETA).

Pucynox 2. CHeKTpajibHO-yIJI0Basi 3aBHCHMOCTh BeTHYHHBI R | ¢ MOMOIILIO KOTOPOii

circ ?
omnpeesisieTcsi BEPOSITHOCTH 0THO(OTOHHOTO MeK30HHOTI'0 TepPexo/ia Mo JeicTBueM
HHPKYJISIPHO-TIOJISIPU30BAHHOTO0 CBETA B AMXAJbKOTeHH/IAX MEPEXOAHbIX METAJJIOB MPH
Pa3IMYHbIX 3HaYeHHsAX napamerpa Paou: £ =0 (a), £ =0,5 (b).
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JInHeliHbIi HUPKYJISIPHBINA TUXPOU3M MEK30HHOTO ABYX()OTOHHOTO MOTJIONIEHUS CBETA B
JAUXATbKOTeHH/IAX NMePexXoHbIX MeTANI0B

7 = 9{(1)/9{(1)

—_ g0 /)
771 - S}{]in/ER

cire

COCTUCR
L ssaeeens
Lt

T

& = ha)/ E,
z 3
p— ¢ x 2
2
Pucynox 3. ChoekrpajbHO-YIJoBas Pucynox 4. YrioBasi 3aBHCHMOCTb M
3aBHCHUMOCTb BeJIMYHHbI K03 (puuMeHT 3aBHCUMOCTH oT napamerpa Paonu
OJHO(OTOHHOT' 0 JINHEHHO-UMPKYJSIPHOT0 KO3 duuueHra o0AHO(POTOHHOrO JIMHEIHO-
AUXPOM3Ma B IMXAJIbKOTeHHJAX IMEPeXOAHbIX UHMPKYJISAPHOIo AUXPOM3Ma B
MeTANIOB UIsl 3HaueHUust napamerpa Pa0u: auxajJbKoreHmaax nepexoiHbIX MeTaJIOB ISl
¢ =0,5. ho=15E,.
Cnemyer OTMETHTh, YTO MEX30HHOE JBYX(OTOHHOE
[JIOUIEHWE CBeTa MPOMCXOJUT B JBa JTama: NepBbI JTam
, :t]{(3) m(z) .

lin cire

YAKTEPU3YETC MAaTPUYHBIM 3JIEMEHTOM (e ) ﬁ)cc(e ) p)cv , a
E.(k)- &, (K)-ho
)pOll — MaTPUYHBIM DIEMEHTOM (e' p)cv (e' p)vv . B atom
e, (0)- &[]0
/4ae Pe3yNbTUPYIOINA MAaTPUYHBIH JJIEMEHT JBYX(OTOHHOTO
AK30HHOTO ONTUYECKOTO IIEPEX0/Ia IPUHUMAET BU;

M(Z)(EL 5) eA 2 (8-P),—(8-P)y (E'ﬁ)cv ()

4 B ’ = =2
2 7 v m,C ho

Pucynok 5.  Yriosas rie (e-p),=—(€-p), - PBHYTPU3OHHBIE, (g.p) — -
3aBHCHMOCTb M 3aBHCHMOCTBb OT  MEX30HHBIH MAaTpPUYHBIA 3JIEMEHT OIEparopa HMIYJbCa.. 31eCh
napamerpa Padu ko3dduuuenra
ABYX()OTOHHOT' 0 JINHEIHO-
MUPKYJISPHOr0  IHXpoM3Ma B
AUXAJTbKOTEHHAAX TMepexoAHbIX OTKyJa BOJHOBOH BEKTOp  (OTOBO3OYKICHHBIX  DIIEKTPOHOB

meTasioB st o =1,5E . BBIDAKACTCH Kak: K () = [( th)z _g? ]1/2 (27).

YUYTCH 3aKOH COXPAHCHUS SHCPIUU IJIA N q)OTOHHOFO TIOTJIOIICHU A

CBETAa, ONHUCHIBAEMbINl COOTHOIIICHUEM EC (kL ) — EV (IZl ) —NAw=0,

Ecan YUECTh 3aKOH COXPAaHCHHA SHECPIUM JJId MEK30OHHOT'O ZIBYX(l)OTOHHOI‘O TIOTJIOIICHUA CBETA, TOraa
ManH‘IHLIﬁ JJICMCHT IIBYX(i)OTOHHOFO OIITHYECKOTO NEePEX04a NPUHUMACT BU/L.

Q) (7 = s 32 [ €A i 4(4522 _1) 2 2 27 2 (8)
M, (kl,e):po 3E92 o & (3+4§22)|:4€L+(4§2 —1)ey :|ex’

rie & =2hwl E;.

CrieKTpaJIbHO-yTJI0Basi  3aBUCHMOCTh  BEPOSTHOCTEH TMEpPexXojoB ©  KOA((UIMEHT JUHEHHO-
IMUPKYISIPHOTO JUXPOU3Ma MpU JBYX(HOTOHHOM MEXK30HHOM IOTJIONICHUS CBETA Ui Pa3iMYHbIX 3HAYCHUH
mapameTpa Pabu mpuBezeHa Ha pUCYHKax 5-6. OTMETHM 37eCh, YTO MAKCUMAIBHOE 3HAYCHHS YTIIOBBIX
3aBUCHMOCTEH BEPOSTHOCTEH TEPEXOJ0B TPU TMOTJONMCHUH JABYX(OTOHHOTO CBETa JIMHCHHOH U
MUPKYJISPHOM MOJSIpU3aIlliU C pOCTOM THapameTpa Pabu moutu He M3MeHseTCs, Korja sHeprus ¢orona 1,5
pa3a 0oJIbliie IUPHHBI 3anpPEEHHON 30HbBI (ha)/ E, =L5). Ho makcumanbHOE 3HaYeHHE OJHOPOTOHHOIO

K03 UITHeHTa THHEHHO-TTUPKYISIPHOTO TUXPOU3Ma YBEJIMIMBAETCS C pOCTOM mapamerpa Padu.
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JInHeitHO-UMPKYJISPHBII TUXPOU3M MPH TPeX(POTOHHOM Me:K30HHOM MOTJIONIEHUH CBETA B
MOHOCJI0€B TUXAJbKOT€HHIaX MeTAJLIOB
Hanee paccMoTpuM TpEX(HOTOHHOE MEK30HHOE MOIJIOIICHHE CBETa, BO3HHUKAMOIIEE B PE3yJbTaTe
ONTHYECKUX MIEPEXO/I0B U3 BAICHTHOM 30HHBI B 30HY MpoBoanMOocTH. Kak yka3aHo BbIiie:

3,

- (AP e ae Loy e

M(g)k el= — —CVZe ——\e: [ . (9)
oV ( 1 ) mOC (hw)z ( p)cc 4( p)cV( p)Vc

IIpx TOM €CIIM y4eCTh 3aKOH COXPAaHEHWs SHEPTUH, CBA3AHHBIA C TPEX(POTOHHBIM MENK3OHHBIM

MOTJIOMICHUEM CBETA, TOT/Ia KBapaT MOy MC(S) ( ]a , g) MMEET BHUIL.

225(&%)6 }/11(; (95 —1)3>< 1_i ei_z[(exz_es)] 1_% £
9\ nc ) E, &£ (94:2 _1) i 3E 9&

1 2.2 2 2
+4 1+¥ 9s%e? —32ef (9£7 1) |, (10)

(5.

e & =hwlE

CriekTpaJIbHO-yTJI0OBasi 3aBHCHMOCTh BEpOSITHOCTEW MEpPexXoJ0B MpPH OCBEUICHUH JHHEWHO H
LUPKYJISIPHO TOJIAPU30BAHHBIM CBETOM, a Tarke Kod(p¢uiueHta TPEX(POTOHHOIO MEK30HHOTO JMHEHHO-

TUPKYISIPHOTO TUXPOU3Ma [Tl KOHKPETHBIX 3HAUYeHHH napamerpa Padu (/:" ) MpeJCcTaBlIeHa Ha PUCYHKax 6-

7. 3aech 1oJ YoM IOHMMAEM YToJl MEKAY BEKTOPOM MOJISIPU3ALMK CBETAa U BOJHOBOI'O BEKTOPa HOCUTEIEH

PucyHok 6. YrioBasi 3aBUCMMOCTb ¥ 3aBHCUMOCTH OT nNapaMerpa Padu BeauunH ‘.Rfli) "

2 <
iR( ) C IIOMOIIBI0O KOTOPOH oI1IpeaejseTcsls BePOATHOCTD I[ByX(l)OTOHHOI‘O MEK30HHOI'0 Imepexoaa

circ ?
1o/ AeiiCTBHEM JIMHEIHO (2) - HHPKYJIsipHo (D)-MoJSIPU30BAHHOIO CBETA B IMXAJbKOTeHHIAX
nepexoaHbIX MeTaLIoB Aast 1w =15E .

ToKa ((hOTOHA) JUIs JIMHEHHO! (LIUPKYIISIPHOH ) OJISIpU3AIMY CBETA.

U3 pucynka7 BHIHO, YTO YIJIOBas 3aBUCUMOCTH KaK U BEPOSITHOCTU TPEX(POTOHHOTO MEK30HHOTO
ONTMYECKOT0 Tepexoja, Tak H A  KOd(QQHUUMEHTa JIMHEHHO-LIUPKYJISPHOTO IUXpOHM3Ma HMEEeT
OCLWJUIILIMOHHBIA XapakTep.

OTMeTHM, YTO HUPKYJISIPHO-TIOISIPHU30BAHHBINA CBET HE TOTJIOMIACTCS TIPU YCIOBUH 3A@ ~ Eg. Takas

CUTYyaIus CBSA3aHa C TEM, YTO MPOEKIMS ONepaTopa yriIoBOr0 MOMEHTA TPeX HUPKYJISIPHO MOJISIPH30BAHHBIX
¢oronoB Ha ock Oz mpuHUMaeT 3HaueHus +3 win —3. B Moaenu ramuibTonnana (1) ontudeckue nepexoabt
MEX/1y CIIMHOBBIMHU BETBSIMHU 30HBI IPOBOANMOCTH U BaJIEHTHOW 30HBI IPOUCXOAT TOT1a, KOTAa U3MEHEHUE
COOCTBEHHOI'O 3HAUCHMS OIIEpaTOpPa MOMEHTA UMITYJIbCA PABHO HYJIO MJIH €AUHHUILIE.
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Pucynok 7. Paznnunsbie 3Hauennsi napamerpa Paéu: £ =0 (a), £ =0,5 (b). yacrornas n

YIJIOBasi 3aBUCHUMOCTD BeJIMYMHbI ﬂ{ffn) , OMMUChIBaIONIEli BEPOSTHOCTH TPEXPOTOHHOTO

MEK30HHOT0 Mepexoia Moj AeiicTBHEM JIMHEHHO MOJSIPU30BAHHOIO CBETA B AUXAJbKOreHHIaX
nepexoIHbIX MeTaI0B. B pacuérax 3a oiHy equHMIY ObL10 BEIOPAHO MAKCUMAJIbHOE 3HAYEHH e

B inﬁ]) .

Ecnu ydecTs BHYTPH3OHHBIE ONTHYECKHE MEPEXOIbl, TOTAa IO TPEeX(OTOHHBIX MEPEXOAOB B
IIOTJIOIICHUHN CBETA JIA ]_[I/IpKy‘HSIpHOI‘/'I MoJiApru3alii MOXKET YBCIIMYUBATHCA C POCTOM YaCTOThI CBETA. HpI/I
Z[BYX(I)OTOHHI)IX MCIK30HHBIX OIITUYCCKUX II€peXoaax CBOGOI[HI)IM HOCHUTCIIEIM  MOXET IICPEAaBaThCA
M30BITOYHBIA MOMEHT +2 NHUPKYISIPHO-TIOISIPU30BAaHHOTO ()OTOHA, W B ITOM cCiydae KOI(PQPUIMEHT
IBYX(OTOHHOTO TOTJIOMIEHUS] CBETa 3aBHCUT OT CTENCHH MONAPH3ALUU W TMPU ITOM JBYX(QOTOHHBIN
JUHEHHO-IIMPKYJISIPHBIN TUXPOU3M JTOJDKEH HaOMIOAATHCS.

3axiovyeHue. B cratbe yka3zaHO Ha TO, YTO YIJIOBas 3aBUCHUMOCTH KO3((HUIMEHTa IBYX(OTOHHOIO
JUHEHHO-IHPKYJISIPHOTO JUXPOU3Ma B JIMXAIbKOT€HHIAX IEPEeXOAHBIX METaUIOB Ul (DPUKCHUPOBAHHOU
HYaCTOThl CBE€Ta HMECT OCHHHHHHHOHHLIﬁ XapakTep, aMIUIMTyda KOTOpOﬁ YBCINYHUBACTCA C POCTOM
napamerpa Pabu. OmHako, XOTsl YriioBasi 3aBUCHMOCTB KakK JIJIsl BEPOSITHOCTU TPEX(HOTOHHOTO MEK30HHOTO
ONTHMYECKOr0 Iepexona, Tak M A  KOd(QQHUIMEHTa JIMHEHHO-LMPKYJISPHOrO IUXpOM3Ma HMEET
OCLIMJUIALIMOHHBIN XapaKTep, HO aMIUIMTY 1a OCLHMJUISAIIMN HE 3aBUCUT OT rapametpa Paowu.
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SANOAT TIKUV MASHINALARI MOKISINI AZOTLASH VA BORLASH JARAYONIDAN
SO‘NG UNING ICHKI DEVORIDAGI HARORAT KUCHLANISHI TADQIQI
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universiteti stajyor o ‘gituvchisi

Babajanov Jasurbek Egamovich,

Berdag nomidagi Qoraqgalpoq davlat
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Annotatsiya. Maqolada elastiklik va plastiklik nazariyasi usullaridan fargli o‘laroq, materiallar
garshiligi  usullarida imkon gadar eng oddiy matematik ifodalardan foydalanadi, bu esa ularning
amaliyotga keng tatbiq etilishiga olib keldi. Qovushgoglik muammosining bunday yechimi oz navbatida
elastoplastik muammoning ham yechimidir. O‘Zzaro ishgalanuvchi mashina gismlarning sirtlariga
antifriksion goplamalarni goplash jarayonida xususan moki bilan uning ichiga joylashadigan naychani
kimyoviy-termik islov berish natijasida haroratga bog‘lig kuchlanishlarni ~ samaradorli aniglaydigan
matematik model ishlab chigilgan.

Kalit sozlar: materiallar garshiligi, elastik va plastik deformatsiya, gattiglik, govushgoglik moduli,
tanani gismlarga ajratish usuli, nisbiy deformatsiya.

UCCJEJOBAHUE TEMIIEPATYPHOI'O HATIPSI)KEHVSI HA BHYTPEHHEN CTEHKE
MPOMBIIIJIEHHOI'O IIBEMHOT'O YEJTHOKA IOCJIE TPOIECCA A3OTUPOBAHUSA U
BOPUPOBAHUA

Annomayua. B cmamve ucnonvb3yiomcs MaKcuMaibHO NPOCMble MAmeMamuiecKue BblpadiCeHus 6
Memooax conpomusieHuss Mamepuaios, 8 Omauyue onm Memooos meopuu Ynpy2ocmu u NIaCmMuyHOCMuU, 4mo
npUuseno K ux wupokKomy npumMeHeHuio Ha npakmuke. Taxkoe peuienue npobremvl 83A3KOCU, 8 C80I0 0Uepeob,
makokce A6IAeMCs peuteHuem npoobiemvl dnacmoniacmuynocmu. Paspabomana mamemamuyeckas mooens,
no380NAWASA  IPPEKMUBHO ONpedensimb MeMNepamypHO-3a6UCUMbIE  HANPAJICEHUS, BO3HUKAOWUEe 8
npoyecce HAaHeceHUus AHMUQPUKYUOHHBIX NOKPLIMULL HA NOBEPXHOCMU Oemanell, 8 YACMHOCMU, 8
pe3yibmame XUMUKO-MepMU4ecko20 CMavu8anis WamyHom mpyoxu, 8 KOmopyio OH nomMeuaemcs.

Knioueswie cnosa: conpomusnenue mamepuanos, ynpy2as u Raacmuyeckds 0egopmayus, meépoocmo,
MOOYIb 843KOCU, CHOCOO PACUIeHeHUs med, OMHOCUMENbHAsL dedhopmayus.

INVESTIGATION OF THE TEMPERATURE STRESS ON THE INNER WALL OF AN
INDUSTRIAL SEWING SHUTTLE AFTER THE NITRIDING AND BORON PROCESS

Abstract. The article uses the simplest mathematical expressions in the methods of resistance of
materials, in contrast to the methods of the theory of elasticity and plasticity, which has led to their wide
application in practice. This solution to the viscosity problem, in turn, is also a solution to the
elastoplasticity problem. A mathematical model has been developed that makes it possible to effectively
determine the temperature-dependent stresses that arise during the application of antifriction coatings on the
surface of parts, in particular, as a result of chemical-thermal wetting by the connecting rod of the tube into
which it is placed.

Keywords: resistance of materials, elastic and plastic deformation, hardness, viscosity modulus,
method of dismemberment of the body, relative deformation.

Kirish. Texnologiya va ishlab chigarishning zamonaviy rivojlanishi konstruktorlar va texnologlar
oldida mashina gismlari va detallarni ishlab chigarishda, ulardan foydalanish paytida ulardagi ta sir kuchlari
va qattiglikni hisoblash bo‘yicha tobora murakkab vazifalarni go‘ymoqda. Ushbu muammolarni hal gilishda
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oddiy materiallar garshiligining elementar usullaridan zamonaviy govushgoglik nazariyasiga asoslangan,
elastiklik va plastiklik nazariyalar bilan ta'minlangan yanada ilg'or va soddalashtirilgan usullardan
foydalanish magsadga muvofiqdir.

Ammo shuni ta'kidlash kerakki, hozirgi vagtda ushbu nazariyalar asosida nisbatan kam sonli masalalar
ko‘rib chigilgan bo‘lib, ular uchun qulay hisoblash formulalari va oldindan tuzilgan jadvallar bilan yopiq
shaklda yechimlar olinadi. Bundan tashqari, egiluvchanlik va plastiklik nazariyasiga asoslangan hisoblash
usullarini ishlab chigarish amaliyotiga keng joriy etish masalalarida katta qiyinchiliklar ushbu
nazariyalarning matematik murakkabligi bilan bog'ligligi, ularni o‘zlashtirish maxsus tayyorgarlikni talab
giladi [1].

Bularning barchasi oddiy va murakkab shakldagi bir hil (bir hil bo‘lmagan) jismlarning elastik va
elastoplastik yuklanishida kuchlanish va siljishlarni hisoblashning taxminiy, ammo amalda gonigarli aniglik
usullarini ishlab chigishda qo‘llash zarurligini keltirib chigaradi. Mashinasozlik va metallurgiya
korxonalarining muhandislari hisob-kitob usullari bilan qurollangan holda metallarga sovuq va issiglik bilan
ishlov berish jarayonida egrilik, gisqarish, yorilishdagi nugsonlarga qarshi kamroq mablag® va vaqt sarflab
kurasha olishini aytish kifoyadir.

Elastiklik va plastiklik nazariyasi usullaridan fargli o‘laroq, materiallar garshiligi usullarida imkon
gadar eng oddiy matematik ifodalardan foydalanadi, bu esa ularning amaliyotga keng tatbiq etilishiga olib
keldi.

Materiallar garshiligi usullari taxminiy, ammo muhandislik amaliyoti uchun mos bo‘lgan, asosan
sterjen va ularning birikmalarida kuchlanish va deformatsiyalarni o‘rganishdagi muammolarni hal gilishni
ta'minlaydi. Shu sababli, materiallar qgarshiligi usullari bilan hali bartaraf gilinishi mumkin bo‘lgan
muammolar doirasini kengaytirishga ko‘proq urinishlar bo‘Imogda. Qovushgoglik muammosining bunday
yechimi o°z navbatida elastoplastik muammoning ham yechimidir.

Masalalarni yechishda tanani gismlarga ajratish usulini o‘rganish va uni amalda go‘llash maxsus
tayyorgarlikni talab gilmaydi. Ushbu usul o‘quv rejasiga muvofiq texnik universitetlarning barcha
mutaxassisliklari uchun majburiy bo‘lgan materiallar garshiligi kursining qoidalariga asoslanadi. Tanani
gismlarga ajratish usulining soddaligiga garamay, bu usul bilan hal gilinadigan amaliy masalalar doirasi
ancha kengdir. Ta'riflangan usuldan foydalanib, cho‘zilish-siqish, egilish, buralish, issiq va sovuq egilish va
har xil turdagi kimyoviy-termik, plazma va lazer bilan ishlov berish paytida kuchlanish va siljishlarni
o‘rganish mumkin [2].

Tikuv mashinasining mokisi uglerodli po‘lat U8 dan tayyorlangan ichi bo‘sh silindr bo‘lib, u bir xil
elastik xususiyatlarga ega (E, = E; va u, = ug), lekin issiglik kengayish koeffitsientlari (8, < B;) har
xildir. A, Bysilindrning chetidan bir xil masofada silindrning tashgi va ichki yuzalaridan perpendikulyar
A,B,, A3B; va A,B, chiziglarining o‘tkazamiz.

A,B, qgirgim 0,1 a dan uzoq bo‘lmagan masofada, A;B3 uchlaridan [, masofada, A,B, giraim A3B;.
dan yagin masofada olinadi. Agar silindrni asta-sekin t° bir xilda gizdirilsa silindr shalini tashkil etuvchi
chiziq deformatsiyasini kuzatilsa A,B,, A;B3 va A,B,, u holda biz taxminan quyidagini ko‘rishimiz mumkin
(1-rasmda uzig-uziq chiziq):

-silindrning chetlarini tashkil etuvchi chiglar silindr chetidan uzoglashgan sari so‘nib boruvchi
to‘lginsimon ko‘rinish oladi;

-ma'lum bir l,, masofadan keyin esa AzB;vaA,B, girgimda silindrni tashkil etuvchi chiziglar
chaplanib o‘z -o‘ziga paralel tekislikda ko‘chadi;

Nazariy jihatdan, U silindrning tashkil etuvchi to‘lginsimon ordinatalari silindr chetidan cheksiz
masofada nolga intiladi. Birogq amalda gabul gilingan odatiy aniglik uchun [, -kesma 2-rasmdagi grafikdan

olish mumkin. Bu yerda abscissa o‘qi silindrning tashqgi radiusining ichki radiusga nisbatini %’ ordinata o‘qi

esa [, tashqi radius b nisbatini ko‘rsatadi.

Shunday qilib, silindrning chetidan [, masofada tekis kesmalar gipotezasi amalda to‘g'ri keladi, ya'ni
funksiya y = 1. bo‘ladi

Silindrning yon sirtlari bo‘ylab hech ganday tashqi yuklar go‘yilmagan, shuning uchun silindrning
yuzalarida radial kuchlanishlar (silindrning tashkil etuvchisiga ta'sir etuvchi normal kuchlanishlar) nolga
teng. Shunday qilib, agar silindrning tashqi (ichki) yuzasida C, elementi belgilab olib va A3;B; vaA,B,
girgim orasida tanlangan bo‘lsa, u holda tekis kuchlanish holatini bo‘lishi kerak. o,-bo‘ylama (tangetsial) va
o; -aylanma (tangensial) kuchlanishlarni bildiradi.

Silindr yuzasidagi masala shartlariga ko‘ra €, va &, nisbiy deformatsiyalari bir-biriga teng bo‘ladi va
shuning uchun, kuchlanishlar ham teng bo‘ladi [3]:
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&E

Oy =0c =1, 1)
bu yerda: o —kuchlanish ¢ - nishiy deformatsiya;
E -po‘latning govushgogliok moduli; u -ko‘ndalang deformatsiya koeffitsienti

Silindr bo‘ylama deformatsiyasining e giymati chizigli kuchlanish holatida bir-biriga erkin holda
kiritilgan moki va yupga moki naychadan tashkil topgan silindrni hisobga olgan holda olingan [4]:

€= (—6+§—i),

b
16,E1+362E5++(2n—1)8,E SErdr
am=(—8m+ 1E1+385 44 )"")Em,na= —6+fab E
1E1+3E;++(2n-1)E, [ Erdr
a

bu yerda é - nisbiy haroratning chizigli kengayishi;

R- obyektning chizigli kengayishini hisobga oluvchi koeffitsienti.

Shunday qilib, silindrdagi kuchlanish va siljishlar quyidagi formulalar yordamida yupga devorli silindr
uchun kuchlanish va siljishlardan olinishi mumkin:

Quyidagi koeffitsientga ko‘paytirib ﬁ .

T T

1 1

I
et i Lo__L___L__B2]

1 [ 1 B2

1 L]

1 : 1 !
agll Y 6 1 _B3
A3z T " § = B3
Ay ! -—-@—-‘ ' B4

1-rasm. Moki silindrining hisob sxemasi
lo
b

20

10 7\ |

g —- 1}
T e e |

2-rasm. 1-A moki va moki naychasi
2 -V. zonasida silindr harorat kuchlanishlarining ta'sirini aniglash grafik;
Kesimning harakatsizligi shartidan biz bir xil bo‘lmagan ichi bo‘sh silindrlarda kuchlanishlarni
hisoblash uchun formulani olamiz §: termal kengayishning har ganday tagsimot gonuni:
f; SErdr
GZ_( 0+ f;Erdr>’ (2)
bu yerda: o,- o‘q bo‘ylab kuchlanishlar; r - radius, mm.
Masalalarni yechishda, gatlamlarni silindr o‘gidan boshlab hisoblashda farglash usuli yordamida
shartlardan foydalanib, biz quyidagiga ega bo‘lamiz.
181E1+382E,++(2n—-1)8,En\ Em
Im = (_6’" + 11;51+3j§22+---+(§n—1)l)~7n )E C)
bu erda E,,,- materialning elastik moduli;
o,- M gatlamdagi ruchlanish;  u - ko‘ndalang deformatsiya koeffitsienti.
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[4] Il-bob, §-2 da, ko‘rsatilganidek, silindrning bo‘sh gismida joylashgan gatlamlari uchun elastik
modul E nolga teng bo‘lishi kerak.

Silindr devorining ichki yuzasidan gatlamlarni hisoblashda biz quyidagi tenglikdan olamiz [5]:

_ 22 E8[2(555+0)-1])
on = {-tm + ST N E 0

bu yerda: a-issiqlik o‘tkazuvchanlik koeffitsienti m?/soat; b - silindr tashqi radiusi (mokining)

Bir xil bo‘lmagan silindrlarda (2)-(4) tenglamalar yordamida kuchlanish va siljishlarni hisoblashda
shuni esda tutish kerakki, formulalarni keltirib chigarishda barcha gatlamlar uchun ko‘ndalang deformatsiya
koeffitsientlari bir xil deb gabul gilingan.

Silindrning chetidan [,va undan uzoq masofada silindrning har bir aylana gatlami endi ingichka chiziq
emas, balki kengrog o; dan erkin ko‘ndalang deformatsiyalar bo‘lishi mumkin. Shuning uchun, (1)

formulaga muvofig, tangensial harorat kuchlanishlarini hisoblash uchun formulaning o‘ng tomonini ﬁ ga
ko‘paytirish kerak, natijada biz quyidagilarni olamiz:

_(_ ffSEdr E_
%_( 8+ﬁ%w>““’ ©

Agar kerak bo‘lsa, u koeffitsientlarining ozgarishi 11_5—; [5] ga teng egiluvchanlikning hisoblangan

modulini olish orgali hisobga olinishi mumkin.
Shartga ko‘ra mutlaq o‘rtacha radial deformatsiya quyidagicha bo‘ladi:
_ [P sEar a+b _ Rsa+b
= b — A= =—
Jq Edr 2 Ry 2
Harorat (strukturaviy) kuchlanishlarni hisoblashda tekis tuzilmalar gipotezasi silindr devorining har
ganday galinligi uchun amal giladi. Ushbu gipotezadan shu narsa kelib chigadiki, kesmaning har ganday
nugtasi uchun tolalarning nisbiy uzayishi doimiy giymatdir va gipotetik kesmalar orasidagi silindrning
o‘rtacha nisbiy deformatsiyasiga teng, ya'ni:

fderdr
ffErdr. (@)

Agar (a) shart bajarilmasa, deformatsiyadan keyin silindrning ko‘ndalang kesimlari buziladi, bu
tajribalarga zid keladi [6].

slo, — oy + o) +6 =

1,0 [
AN 1T i
0,8 \ = -
0,6
dal TN

(J -
04 \ =

b
0,2 i \\ 1=
, BT

02 04 06 08 ;2L
b

3-rasm. Silindr chetlaridagi oq bo‘ylab (o;) va tangensial (g,) harorat kuchlanishlarning
so‘nuvchi grafiklari

(a) va (2) shartlarni bajarish asosida kesmaning istalgan nuqtasi uchun silindr chetidan [, teng yoki
undan kattaroq masofaga ortda qoluvchi (o,), oq bo‘ylab, tangensial (o;) va radial (g,) kuchlanishlar
o‘rtasidagi quyidagi oddiy bog'lanishga erishamiz [7]:

oy + o0, =0,, (6)

(6)- shart o, radial kuchlanishlarni hisoblash va g, ma'lum bo‘lganda silindr yuzasida o, tangensial
kuchlanishlarni aniglash uchun ishlatilishi mumkin.

Endi biz 0 < z <[, rtsmadagi kuchlanish holatini tekshiramiz. Silindrning chetki yuzasida tashqi
yuklar go‘llanilmaydi, shuning uchun harorat kuchlanishlari o, nolga teng bo‘lishi kerak (I bob, 2-bandga
garang). Shunday qilib, [, uchastkada z >1[, da (2)-(4) formulalar bo‘yicha aniglangan kuchlanish
giymatlarining asta-sekin kamayishi va z = 0.da nolga teng. Taxminan, kuchlanishning susayish gonuni
1 —n,, funktsiyasi bilan aniglanadi, bu erda n, giymatlari 3-rasmdagi grafikda ko‘rsatilgan [8].
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b
G, = <—6 " I, 6Erdr> E(1-17) , )

f:Erdr 1-pu

Silindr chetidan istalgan z masofada o‘q bo‘yicha kuchlanishlar tsilidr chetida tashqi kuchlarning
yo‘qligi kattaligi bo‘yicha teng va ishorasi garama-garshi bo‘lgan silindr [, uchastkasida deformatsiyalanishi
(2) gonuniyat sababidir [9].

Agar silindrdan kengligi bir ga teng bo‘ylama girgim kesilsa va chetlarida momentlar bilan yuklangan
elastik asosdagi chizig deb hisoblansa, bu chizigning taxminan silindrning deformatsiyasini shakldagi
elastik chizig'iga to‘g'ri keladi. 1- rasm.

- - b&Erdr
M= fob © g ydy = fob a (_5 + f}szrdr>1E_—yudy, U= ZZZCC'D . (8)
Elastik chizig'ining tenglamasi va shunindek silindrning deformatsiyalanish chizig‘ining shakli [10]
Bu yerdan, va - 3va 4- rasmdagi grafiklardan aniglangan koeffitsientlar;

= 1ﬂ2 (2—%— Rz)— chizigning ko‘ndalang kesim qattigligi. Chiziqg egriligi % ganday o‘zgarishini
- 0

bilib, ixtiyoriy giymat uchun z uchun chizigning egilish natijasidagi kesim bo‘ylab mos keladigan normal
kuchlanishni tenglamadan foydalanib aniglash mumkin: [11].
. R\ E
oz = (—J’ + R_b);’ (9)
1_M
bl\mda S =9l
o, kuchlanishlar ko‘ndalang kesim bo‘ylab chizigli gonun bo‘yicha tagsimlanadi. Shuning uchun,
harorat kuchlanishlari (7) ingichka chizigning ko‘ndalang kesimida ham chizigli tagsimlangan hollarda, I,

silindr kesimida harorat kuchlanishlarini tagsimlash muammosi aniq hal gilinadi.
b
L)L oo
Muammoni taxminan hal gilish uchun (10) ifodani harorat kuchlanishlari grafigi to°g'ri chiziq bilan bir
oz mos kelmagan hollarda ham qo‘llash mumkin. o, kuchlanishlar silindrning gandaydir ko‘ndalang
deformatsiyasiga olib keladi, ya'ni silindr ko‘ndalang kesimining har bir nugtasida aylana j, (radial)
deformatsiyalari paydo bo‘ladi u =%— silindr deformatsiyasi, (8)-formula [12] bo‘yicha, [, uchastkada
silindrning kesimidagi istalgan nugtada qo‘shimcha nisbiy aylana deformatsiyasiga olib keladi.

Silindrning deformatsiyasidan kelib chigadigan umumiy qo‘shimcha aylana deformatsiyasi,
go‘shimcha aylana kuchlanishlari:

o,=|-6+

b
_ SErdr

(06) on = gb + o, = : f; Erdr )1~ # Y ) [_5 N f;bSErdT En,
(*27) y®la=b) [P Erdr |1 -1
- | ~
gol L1 11 II ) u
3,0 IREREN 4N
20 --"7Z
1,0

02 04 06 08 ,‘%

4-rasm. (8) formuladagi ph funksiyaning grafigi
Ushbu kuchlanishlarni formula () bo‘yicha giymatga go‘shib, silindr oxiridan istalgan z masofada
tangensial kuchlanishlar uchun taxminiy formulani olamiz.

b b b
(09) = [<—5 +h 6Edr> o <—5 4 mdr) ydy — pn, (—8 - mdr)] =

b b b -
J, Edr J, Erdr J, Erdr ]| 1-#
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Bizning misolimiz uchun hisoblash: s < nisbatli bir jinsli ichi bo‘sh silindr uchun a,, o; va o, harorat
kuchlanishlari formulalarini yozamiz. [13].
Devor qalinligi bo‘yicha haroratni tagsimlash quyidagi funktsiyalar bilan belgilanadi:
b

t=T0 b’ Tobz;

n
t = TO _; y
g
1-holat. Silindr chetlaridan yetarlicha masofada kuchlanishlar z > 1.
n, = 0 vang = 0 funksiyalari,
Yechim. Devor qalinligi bo‘yicha harorat tagsimotining chizigli gonuni:

Kuchlanishlar (2) tenglama bilan aniglanadi [14]:
o <—5 N % 6Erdr) ETof _ ( r 3 b +ab+ a2> ET,B
z

fabErdr 1—u b 3b b+a 1—u
(5) -formula bo‘yicha tangensial kuchlanishlar
_ f:;‘” EToB _ [ T , a+b\ET,B
"t—<‘5+f dr>1 il Gy ke (12)

(6)-shart bo‘yicha radial kuchlanish
0y = 0, — 0t
Devor qalinligi bo‘yicha harorat tagsimotining parabolik gonuni quyidagicha bo‘ladi:

b
o = _ﬁ n I, 8Erdr \ ET,B _ (_ﬁ n b2+a2) ETyB.
z b? f:Emr 1-u b? 2b2 ) 1-p’

2 fbrzd 2
_{_r apZ% \EToB _ _rt b +ab+a?\ ETy B
Ot = b? + f;dr > 1-u ( 2t 3b? ) 1-u (13)
Devor qalinligi bo° yicha harorat tagsimotining logarifmik gonuni:
b Inr 1
b f ( )rdr ET,B b Inb$ r? (T - Z) ET,f
o, =|—In b= —ln;+ bZ — g2 b
[y rdr 1-wing > (7)1 =
yoki
_ _ b 2a? b ETof
= (1-2m2 -2 n2) e
b
—(1— ") _ToEB
op = (1 lna b_a> (1_ﬂ)m§ (14)

(14) tenglamadagi o, tangensial kuchlanishlarni tenglamaning o‘ng tomonini ﬁ ga ko‘paytirish
orgali olish mumkin. [15].

2-holat. 0 < z < [ uchastka kuchlanishi

Juda yupga silindrlar uchun, devor galinligi bo‘yicha kuchlanish tagsimoti b — a qalinlikdagi tekis
plastinkada bo‘lgani kabi, harorat (4): (14) tenglamaga to‘g'ri kelganda bir xil bo‘ladi:

e Yo _(1_o Y\ EBTy
t=To b-a’ 0z = 0g = (1 2b—a) 2(1-p)’

] EBT, .
y = 0 bo‘lsa (Uz)rza = (Ue)rza =+ 2(13—;]1)’
. —EBTy .

(7) va (6) formulalarga (0,)r=q = (09)r=q = fo °) giymatlarni almashtirib, kuchlanishlarni olamiz.
(7)
_ BET,(1-1,),
27 20-p)
tangensial kuchlanish (6)
oo = BET, NeE J' EBT, ydy
= 20-w Wb (b— o)l2(1-p

BET, (b — a)znoE
TR T T e(a+ byprd Z]
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Bir xil to‘g*ri burchakli ko‘ndalang kesim uchun chizigning kesmasining qgattigligi [16] ga teng.
1 R_% _ __ E(a+b)®

P = 1—u2 (Ro RZ) T 12(1-p2)

yakuniy

__BET, 219(1— )
‘T et -ay
Silindrning chetlaridan, = 1; vang = 1; %z 0,9 uchun;
W =416—

[uzunlik] °

Oq bo‘ylab va tangensial kuchlanishlar

0,=0; gg = ZflL_T;)(l +0,55-10,3) = 1,25%
Xulosa. Shunday qilib, %z 0,9 nisbatda silindr chetidagi eng katta kuchlanishining giymati silindr

chetidan [, = 0,7b. dan katta masofadagi uzogda joylashgan nugtalardagi mos keladigan kuchlanishga
nisbatan 25% ga katta.

BET,

2(1-p) (6¢)r=b siqitish (6¢)y=d Choilish
12 N T
N\—'- AP ==
0,8
j L
;; Chozilish
0,4 0 IS,
/ (62) Sigilish
L
0,2 04 06 08 £

b
5-rasm. Silindrning chetidan kesmaning masofasiga garab silindr sirtlaridagi oq bo‘ylab va
tangensial kuchlanishlarning o‘zgarishi grafigi

5-rasmda silindrning uchidan bo‘lakning masofasiga garab silindr sirtlaridagi eksenel va tangensial
kuchlanishlarning o‘zgarish grafiklari ko‘rsatilgan.
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MATPHUYHBIE 3JIEMEHTBI OJHO- U MHOT'O®OTOHHBIX MEK30HHBIX
OIITUYECKHUX IIEPEXOA0B B MOHOCJIOAX INXAJBKOI'EHUIHBIX METAJIJIOB
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Annomauus. Paccuumanvl nonsapusayuonuvie u 4acmommuvle 3a6UCUMOCMU MAMPUYHBIX INEMEHMO8
00HO-, 08YX U MPEX (POMOHHBIX NOTOWEHUL NONAPUIOEAHHO20 USNYHEHUS 8 MOHOCIOSAX OUXATbKO2EHUOO8
NEPEXOOHbIX MEeMmAlos, 00VCIOGIeHHble GEPMUKATbHLIMU Nepexo0amu  MexNcoy COCHOSIHUIMU  30HbL
npPOBOOUMOCIIU U BANIEHMHOU 30Hbl. Pacuém npoeedén 6 08yx30HHOM NpUbUdICEHUU ¢ VHEMOM CHNUHOBBIX
cocmosiHull Hocumesnel moxda.

Ipoananusuposanvl  00HO-, 08YX U MPEXKEAHMOBLIE MEJICIOHHbIE ONMUYECKUEe Nepexoobl,
omauuarowuecs opye om opyea Mmunamu npOMeICYMOUHbIX COCIMOSHUL, KOMOpPble MO2YM OKA3ambCsl KAK 8
NO030HAX 6ATICHMHOU 30Hbl, MAK U 8 30He NPOBOOUMOCHIL.

Knrouesvle cnoea: nonspuzosanHvlii (YOMOH, MAMPUYHLIL dJAeMeHM, ONMuYecKue nepexoosl,
08YX30HHOE NPUOTUICEHUE, HOCUMENU MOKA, 2AMUTBIMOHUAH JIEKMPOHOS, ONEPAMOp UMNYIbCA, CHUHOBbIE
COCMOSAHUSL.

MATRIX ELEMENTS OF SINGLE- AND MULTIPHOTIC INTERBAND OPTICAL
TRANSITIONS IN MONOLAYERS OF DICHALCOGENIDE METALS

Abstract. The polarization and frequency dependences of the matrix elements of one-, two-, and three-
photon absorptions of polarized radiation in monolayers of transition metal dichalcogenides, caused by
vertical transitions between the states of the conduction band and the valence band, have been calculated.
The calculation was carried out in the two-band approximation taking into account the spin states of current
carriers.

We analyzed one-, two-, and three-quantum interband optical transitions, which differ from each other
in the types of intermediate states that can appear both in the subbands of the valence band and in the
conduction band.

Keywords: polarized photon, matrix element, optical transitions, two-band approximation, current
carriers, electron Hamiltonian, momentum operator, spin states.

DIXALKOGENID METALLARNING MONOQATLAMLARIDA BIR VA KO‘P FOTONLI
ZONALARARO OPTIK O‘TISHLARNING MATRITSAVIY ELEMENTLARI

Annotatsiya. O ‘tish metallari dixalkogenidlarining monogatlamlarida o ‘tkazuvchanlik zonasi va
valent zonasi holatlari orasidagi vertikal o tishlar natijasida yuzaga keladigan qutblangan nurlanish bir,
ikki va uch fotonli yutilishlari matritsaviy elementlarining qutblanishi holatiga va chastotaga bog'ligliklari
hisoblangan. Hisoblashlar tok tashuvchilarning spin holatlarini e’tiborga olgan holda ikki zonali
yaginlashuvda amalga oshirildi.

Bir, ikki va uch kvantli zonalararo optik o ‘tishlari tahlil gilingan, ular bir-biridan elektronlar oraliq
holatlarining valent yoki o ‘tkazuvchanlik zonasida mavjud bo ‘lishi bilan farqlanishiga alohida e’tibor
garatilgan.
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Kalit sezlar: qutblangan foton, matritsa elementi, optik o ‘tishlar, ikki zonali yaginlashish, tok
tashuvchilar, elektron gamiltoniani, impuls operatori, spin holatlar.

BBenenue. OTkpbiTHE MeTona TOdydeHUs TpadeHa [1] BbI3Baro OONBIION WHTEPEC K H3YUYCHHIO
Pa3IMYHBIX ABYMEPHBIX aTOMapHO TOHKUX CIIOEB AMXAIbKOTEHHIOB IEPEXOAHBIX METAIIOB C YHUKAIbHBIMH
(bm3udeckuMu  cBOMcTBaMH. JlMXaabKOTeHHABI IepeXogHsix MetawioB (JIIM) mpemcraBistor coOoit
XUMHYCECKUE COCAUHCHUs, 0003HauaemMbie kak MX,, rne M — nepexonubiii metan (M,, W u 1. n.), a X —
xanbpKoreH (S, Se u . 1.) [2-8].

B mocnepane HECKOTBKO JIET 0c000€ MECTO B IByMEPHBIE CTPYKTYPHI, Takne Kak rpadeH, MOHOCION
TUXaJbKOTCHUIOB TIepeXOoAHbIX MeTawioB (/I[IM), MoHOCIOM TEKCaroHaabHOrO HHUTpUAa Oopa u
reTepocTpykTyphl BaH-nep-Baanbca Ha MX OCHOBE MOJIYHNPOBOJHUKOBBIC HAaHOCHCTEMBI [5,6]. Hambonee

pacnpocrpanénnbivu npeacrasurensmu 1M MoS,, MoSe, WS, seustorest monocnon marepuanos WSe,

[7-10] u Takue AByMepHBIC CHCTEMbI aKTUBHO HCCIIEAYIOTCS KaK dKCIEPHUMEHTAIBHO, TaK U TEOPETHYECKU
[2]. OT™MeTHM, 9TO TPaHUIBI TEKCATOHABHOM 30HBI bpmimosHa o0pasytorcst B Toukax K. B Takux cirygasx

B JIMNOJLHOM TpUOMWKeHMHd B foiuHax K, wiu K_ NOTION[aeTcs COOTBETCTBEHHO O WIH O
MOJIIPU30BAHHEIN CBeT [2, 9].

B HacTtosmee BpeMs MNPOBOIUTCA PsA MCCICAOBAaHMH MO M3YYEHUIO PAas3JIMYHBIX CTPYKTYp
JMXaJIbKOTEHUIOB METAIJIOB [9], 0IHAKO ONTHYECKUE CBOHCTBA 00pPA3IOB CIOXKHON CTPYKTYpPhI HE HIMPOKO
W3y4YeHBI. B CBS3M C 3TUM aKTyaJbHBIM SIBIISIETCS TEOPETHUECKOE MUCCIIENOBAHNE OJTHO - © MHOTO()OTOHHOTO
MOTJIOIICHNS B MOHOCJIOSX AMXAIbKOTCHUOB METAJIIOB, KOTOPBIE OIIPEEISIOTCS MAaTPUUYHBIMHU 3JIEMEHTaAMHU
OIITHYECKUX TIEPEX0/I0B, aHAIN3Y KOTOPBIX MOCBSAIIEHA JaHHAs padoTa.

DHepreTHYeCcKHii CIEKTP HOCHTE el TOKa B MOHOCJI0MX THXAJbKOT€HHI0B
nepexoIHbIX MEeTALI0B

Monomonekymnsipubiii  cioit  JJIIM D3y, XapakTepusyeTcsi TOYEHUHOM TIpynmod, IOpH KOTOPOU
TOPU30HTAJbHAS IUIOCKOCTh 3€pKaJbHOIO OTPaXEHHs IMPOXOAUT 4Yepe3 CJIoM aToMOB MeTaia.
OneMeHTapHas penérka COAePKUT aTOM MeTajljia U JIBa aTOMa XaJbKOreHa, pacrojloKeHHbIE B TNIOCKOCTSX
BBIILIE W HWKE IUIOCKOCTH MeTayula. 30Ha bpunirosHa onmchiBaeTcsl Kak NPaBHIIBHBIA LIECTUYTOJNbHUK.
[IpaBuipHas 3anpelménnas 30Ha HaxoJarca B Todykax Ky. B obOmactu Todyek Ky naucrepcusi >JI€KTPOHOB B
BAJICHTHOH 30HE M 30HE MNPOBOAMMOCTU BOJM3M TOYEK HMMEET MapaboiIvyecKuid BuA. 3aMETHM, 4YTO
K, HakJIOH 30H OTHOCHTENBHO CIIMHA B TOYKaxX IIOJHOCTBIO HMcue3aeT. B sToM ciyyae cummerpus
OTHOCHUTEJIBHO OIlepaTopa OOpaIleHUs] BPEMEHHU I03BOJISIET CBSA3BIBATH COCTOSHHS C HPOTHUBOIIOJIOKHBIMU
CIIMHAMH B pa3HbIX JOJHMHAaX.

B pesynbrate mosmyuaercs K, Marpuua IaMWIBTOHHAHA, OIMCHIBAIOIAs COCTOSIHHA B 30HaX
MPOBOJMMOCTH M BaJICHTHOH 30HE ¢ MapajuleIbHbIMU cliiHaMu [9] B Buze:

E,/2  y(k —ik,)
H =| . )
y(k,+ik,)  —E, /2

3necs K | Z(kx,ky)-ﬂByMepHHf/i BOJIHOBOH BEKTOp, paccuuranmbii or Toukn K,, 7 mnapamerp,

NPOMOPUMOHATIBHBIA ~ MEK30HHOMY ~MAaTPUYHOMY OIEMEHTY ONepaTopa uMIynbca, Eg,— mmpuHa
3anpeénHoi 30051 [ CIMHOBBIX ypoBHEH B TOM ke nommue s = —1/2 (1) E; — E; + A onpenensiercs
C IOMOIIBIO H3MEHEHUsT POPMBI FaMUIIbTOHHAHA, TJIEe A - CyMMa SHEPreTHYECKHX IIEJIeH, COOTBETCTBYIOIINX

CHUH-OPOUTAIBHBIM PACHICTIEHUSIM 30H HPOBOJMMOCTH M BaJ€HTHOW 30HBI. OTMETHM, YTO IIWPHHBI
3anpenéHHON 30HBbI B CTPYKTypax Ha OCHOBE MOJIMOEHA U BOJb(paMa KOJMYECTBEHHO pasinuyHbl [7-11].

Odbdexrnpupiii TamunbTonnan B nonumne K_ ompenensercs samenoit B (1) K ik, —k, Fik [1].

DHepreTudeckuii crekTp auekTpoHa (1), NpuHauIeKaMi TaMWIBTOHHAHY, BbIpaXKaeTcs CIEeIYIOUIM
00pa3oMm (ero eiie Ha3bIBAIOT PHEPreTHYeCKUM criekTpoM upaxka [11]):

2
E =6, &= \/(Eg /2) +7°k? )

T/Ie T =+ COOTBETCTBYET 30HE MIPOBOJIMMOCTH U 7 = — BAJIGHTHOU 30HE.
B OonbmmHCTBE ciay4yaeB Ui YHIpOUICHWsI pacu€Ta SHEPreTHUYSCKUI CIEKTP HOCUTENICH TOKa B
00JIaCTH OYEHD MAITBIX 3HAYCHUI BOJIHOBOTO BEKTOpPA MOJKHO 3aMHCaTh CIIECYIONIHM 00pa3oM:
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E h2k2
& ~—+ L 3
o 3

* 2
rmie M = Eg / (2V0) BhIpakaeTcs Kak dhgekruBHas macca, V, =y /7l - Benuunna, nmerouas

€AMHUILy U3MEPEHUS CKOPOCTH.
B psine nutepaTypHBIX HCTOYHUKOB, B YaCTHOCTH B pabote [6], uncieHHble 3HaYeHUS! 3PPEKTUBHON
MAacchl 3JEKTPOHOB M IIMPHHBI 3alPElIEHHONW 30HBI B MOHOCJIOSX AUXalIbKOI'€HHIOB METaUIaX OaroTCs

Ppa3HLIC. HOSTOMy Ha pI/IC}/HKel EJ_r (kj_ ) IIOKa3aHbI I’pa(bI/IKI/I OHEPIreTUYCCKUX CIICKTPOB HOCHUTEJICH TOKa JJIs

pa3NUYHBIX 3HAYEHHH YHOMSHYTHIX BBIIIE 30HHBIX I1apaMETPOB: LIMPHHBI 3alpeIIEHHOM 30HBI
SHEPTETHYECKOTO CHEKTpa IJIsl KOHKPETHOrO 3HaYeHUS 2P PEKTUBHONW MAcChl M Pe3yabTaThl MPUMEHUTEIHHO
K JIByMEpHOMY BOJHOBOMY BEKTOPY. DHEPreTHYECKH CIEKTP B 3aBHCUMOCTH OT 3(Q(PEKTUBHOH Macchl H
JBYMEPHOTO BOJIHOBOTO BEKTOpPA Ul (PMKCHPOBAHHOTO 3HAUEHHS IIMPHHBI 3aMPEICHHON 30HBI H300pakeH
Ha PUCYHKE 2.
CocTaBHBIe MATPHYHBIE YJIeMEHTHI ME;K30HHBIX ONITHYECKHUX MEePEX0/10B

Otrmerum, 4Yro  KO3(QOHUUMEHTH  JUHEHHO-UMPKYISIPHOTO  JUXPOU3Ma,  COOTBETCTBYIOIIHE
BEPOSITHOCTSM  ONTHYECKHX TIEPEXOJOB, OIPEICISIIOTCS COCTABHBIMH  MAaTPHUYHBIMH  3JIE€MEHTaMH,
MO3BOJISIIOIIMMHA  [TPOBOJUTh KBAaHTOBOMEXAHWYECKUI aHanM3 TakWX TMepexoioB. B 3Tom cMmbicie B
najbpHeHmeM Mbl OyzneM NOAPOOHO aHAJIM3UPOBATh COCTaBHBIE MATPUYHBIE OHIEMEHTHI OJHO- H
MHOTO()OTOHHBIX ONTHYECKHX MEPEXO0/IOB.

Pucynoxk 1. I'paduk 3aBucumoctu PucyHnoxk 2. I'pauk 3HepreTruueckoro cneKkTpa
IMPHUHBI 3aNPELIEHHON 30HbI B 3aBHCHMOCTH OT 3(PpPeKTUBHONH MacChl U
JHEPreTHYECKOro CIEeKTPa OT 3HAYEeHNs ABYMEPHOT0 BOJITHOBOTO BEKTOPA OT 3HAYEHUS

M, -3¢ dexTHBHOI Macchl HOCHTE el TOKa 3anpeniéHHON 30HbI Eg =2¢eV (xaskaasi BeTBb

U IByMEPHOT'0 BOTHOBOI'0 BEKTOpA. IHEPreTHYECKOro CeKTPa 3alITPUXOBaHA
m* = 0.5- m,- Macca cB0GOIHOIO JABAKBI 110 CITMHY).

3JIEKTPOHA (Ka:K1asl BeTBb
IHEPreTHYECKOro CreKTPa yaABanBaeTcs
OTHOCUTEJIbHO CIIHUHA).

Mex30HHbIe 0AHO(OTOHHBIE ONITHYECKHUE MePeX0abl
B memoM 3aBHCHMOCTH BEpPOSTHOCTA ONTHYECKHX IEPEXOJOB MEXKIy 30HAMH MOHOCIOEB

JIMXAJIKOTEHU/IOB METAJUIOB TOJ JIEUCTBHUEM IOJISIPU30BAHHOIO CBETa OT BEKTOpa MOJIpU3ALUU (é ) u

YacTOTHl CBETa, a 3/ech OT TeMmepaTypsl oOpasma: npu d(@peKre KOrepeHTHOrO HACHIIICHUS
npeHebperaercs, TO

g 2r(eA Y P
Wey =5 ) 2 F(E)-T(E))(Ep),[ 6(E ~E ~ho) @

pPacCUMTHIBAETCS TO BBIPAKEHUIO, TIIE (é . D)CV- UMITyJIECHBIA OTepaTop M MEK30HHBIH MaTPUYIHBIN

3NIEMEHT CKAJSIPHOTO TPOM3BECHUS BEKTOpA MOJISAPHU3AIMI MOIIPH30BAHHOTO CBETA, OCTAIBHBIC BETMYNHBI
- XOpOIIO W3BECTHbIE BeNMYUHBL. (1) coOcTBeHHbIE (YHKIMM TaMHJIbTOHHAaHA, T. €. KO UIHEHT

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 22



EXACT AND NATURAL SCIENCES

pacIpocTpaHEHUS BOJTHOBBIX (DYHKITMI HOCHUTEIICH TOKa ONpeesseTcs, Kak oTMeUYeHo B padore[13], u ecnmu
0o0paTUTh BHUMAaHUE HA TO, YTO omeparop Kk WMMyNbC SBISETCS MPOU3BOJHON IEPBOTrO IOPSIKA,

MOJTydeHHON u3 cooTHomieHus (1) Mo BOJHOBOMY BEKTOPY, TO (é- ﬁ)cv MaTpUYHBIM 3JIEMEHT OlepaTopa

O,I[HO(I)OTOHHBIX MEK30HHBIX OIITHYCCKUX MEPEXOA0B 3aMCTHM B CIICAYIOIIECM BUJIC:

OH, OH, m, - - k2 . c
(cle-pl¥)= < Ea Y E )= 25(12){ e |E,+E(k.)|- kf[ ~E, +E(k,)Je } ©
3ech P _ My, ki :kf +ky2, e, _( ) JlnaroHanpHBIH MAaTPUYHBIA 3JEMEHT OIepaTopa
5 +
UMITYJIbCA!
my® & -k g -k
P =-P,=€ P, =4— e = A e 6)
N (N (SIS

Ecnu npenebpeus Bki1agoM 3¢ ¢exTa KOrepeHTHOTO HACBIIEHHS, TOTAa KBagpaT MOIYJsl COCTaBHOTO
MaTPUYHOTO AJIEMEHTA 3alUIIeTCs KaK:

2 2 21,2
~ 2 (eA E:+2yk 72k?
M(l) k) = 279 7 A2 o9 7~ 7 (@2 _gf? , 7

Mex30HHBIE IBYX(DOTOHHBIE ONITHYECKHE IIEPEeX01bl
B o0meMm cnyyae nByx(oTOHHBIE MEX30HHbBIE ONTUYECKUE MEPEXOAbI IPOUCXOT B ABE CTaIuM: Ha
MEPBOH CTaNU - MEK30HHBIE OTHOPOTOHHBIE ONTHYECKHUE TIEPEXO/IbI, 3aTEM BHYTPU30HHBIE OAHO(POTOHHBIE
OIITHYECKUE Mepexoabl (Wi Hao00poT). Toraa MaTpuUHBIN 3EMEHT ABYX(OTOHHOTO ONTUYECKOTO TIEPeX0]]
MEET BUI!

M

cv

2 - = - = = = = =
(k q)z(%J (€-P)e(ePy ,(6-P)y(-P)y ®)
S Ame) B (K )-E (K)o ~ha

Ecau YY€CTh 3aKOH COXPAHCHMS DHEPTUM IJIsI JAHHOI'O ONITHYECKOT0 IIEPEeXoaa, Toraa.

M (ko) [eAD] EDAE ., ®

0]

ITockoabKy SHEPreTHUECKHE CIEKTPhl HOCUTENCW TOKAa B 30HE IMPOBOJMMOCTH WU BaJCHTHOW 30HE
OTIMYAIOTCS APYT OT APYTa MO 3HAKY, COOTHOIIEHUE (é . ﬁ)cc = —(é . ﬁ)w SIBJISIETCA TTOaXoasimum. B

BeIpaXeHUH (9) ydTeHBl E (|ZL ) ~E, (El) — NAw=0 cootHomenus, cBssamubie ¢ N GoToOHHBIM
C
HOTJIONICHHEM HOJIIPH30BaHHOTO cBeTa (13 3TOrO COOTHOIICHHUS TOJTy4aeTcst

k. (a)) = [( N ha))z — Eg2 T/Z / (27/) BBIPKCHHUS. Takum oOpasom, M é\z/) (]; L e ) ompeesieTCs

COOTHOILICHUEM
pv 4 yps ( - kz]
L (P — Py) =——F——o—=|T'e T, e, -k +e -k (10)
o )= o EZ +4y°k2 k S )
a KBaJIpaT MOYJIsI BEJIMYUHBI M(E )(]; é) OIMpEaACIACTCA BLIpa)KeHI/IeM
2
4y pg 0, )@ L R
R +RE 1+ 1Y), (11)
ho[E2 +47°K? [+t
/2
E2 + 4y%k2) E
e T2=T,+T,, T, = (B +4r%) T, = L R =T (2ek, +eyky)2,

2(E2+47%2)" T 2(E2+4y%K?)
R =47 (e k, +ek, )2 :
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R =8-T2-(T2/k2) [ (k, +k, Je, (KK, Je, [ (k—k, )&, +(k,+, Je, |-(ek, +ek,)"
Mex30HHbIe TPEX(POTOHHBIE ONITHYECKUE TTEPEXOIbI

Tenepb onTHYECKHE MEPEXObI ¢ YIacTHEeM TPEX (POTOHOB U3 BaJICHTHOW 30HBI B 30HY MPOBOAMMOCTH
(MEX30HHYI0) IPOUCXOIAT 110 CIEAYIOIEH cxeme:

(V,IZJ—)(V,R;)—)(V,IZL)—>(c,li), (V,IZL)—>(V,Ii)—>(c,li)—>(c,lzl),
(VK )= (cK )= (cK ) > (e, ) (VK ) = (ck ) > (V K ) > (c.K. ).
Torma MaTpHYHBIHN 3JIEMEHT MEK30HHBIX TPEX(POTOHHBIX ONITHYCCKHUX MEPEXOI0B MPEACTABISICTCS
Kak.

u3(i.2)-E B bl (e. 5y e, -4 1), (6 7), ~(e-), 65, )}

4(hw)
Torma kBaapar MoTyJisi ABYX(OTOHHOTO ONTHYECKOTO nepexo;[a( M 0(\3/) (l; " e ) 2 ) :
(%2 =(eA° JG AL ARt RR). (12)
MC) 164° (ho) ki (EZ +47°k?)
3nech, R, = (Tfkjef —2((ef —e2) (K2 —KZ) + 4k ke,e, Jk7T? )( EZ +47°K?)T2,

Ry = (T2 (477K + B2 )l —128y° (e2K; +kle] ) - 2567k k g8 )ij ,

Xy Xy

R =| TOe? — 2T7T7KE ((€f — e ) (k2 — K] )+ 4k ke, ) +T ket |.

3akmioyenue. Ecnu He yuuThiBaTh BKIAJ 3PQEKTa KOTepeHTHOTO HACHIMIEHHS B KOA(PQPUIMEHT
MEK30HHOTO OJHO(OTOHHOTO IOTJIOMIEHHS IMOJSIPH30BAHHOTO HM3IY4€HHs, TO B aTOMapHO-TOHKUX CIIOAX
JIIM nuHeHHO-UMPKYJISIPHBIA AUXPOM3M HE BO3HHUKAET, TaK KaK B 3TOM BEPOSTHOCTH OJHO(OTOHHBIX
OINITHYECKUX IIEPEXOJOB HE 3aBUCT OT COCTOSHUS MOJISIPU3ALIIH CBETA.

[Monmy4eHsl BbIpakeHUs JUII MATPHUYHBIX DJIEMEHTOB OJHO-, JIByX- U TPEX(DOTOHHBIX ONTHYECKUX
MEPEX0JIOB, MPOUCXOAALINX MEXKAY CIMHOBBIMHU COCTOSHHUSMHU 30HBI MPOBOJMMOCTH WM BaJCHTHOM 30HBI
obpaszua. Ha ocHOBE 3TUX MaTpUYHBIX 3JIEMEHTOB MOXKHO KJIACCH(UIMPOBATH ONTHYECKHE IEPEXOMbI,
3aBHCAIIME KaK OT yIjla MEeXJIy BEKTOPOM MOJSPU3ALMK U BOJIHOBBIX BEKTOPOB HOCHTENEH TOKa, TaK U OT
30HHBIX ITapaMeTpoB MoHocoeB JIITM.

Pa3BuTa Teopuss HENMHEHMHOrO MOIJIOUICHUS MOJISIPU30BAHHOIO u3nydeHus: [14-16] B aAByMepHBIX
aTOMapHO-TOHKUX ci10€B JIIM.
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UO“K 519.682.5

FAZODA TEKISLIK HAMDA TO‘G‘RI CHIZIQ TENGLAMALARINING TATBIQLARI

Qurbonov G‘ulomjon,

Buxoro davlat pedagogika instituti

Anig fanlar kafedrasi dotsenti v.b., p.f.f.d (PhD)
gulomjonqurbonov0880@gmail.com

Annotatsiya. Ushbu magolada fazoda kollinear bo Imagan vektorlar va berilgan nugtadan, berilgan
vektordan va ikki nugtadan, uch nugtadan o ‘tuvchi, tekislikning normal tenglamasi, umumiy tenglamasi,
tekislikning koordinata o ‘glaridan ajratgan kesmalar hamda fazoda berilgan ikki nugtadan o ‘tuvchi tekislik
tenglamalari, fazoda tekislik va to‘gri chiziq orasidagi munosabatlarning barcha tenglamalari keltirib
chigarilgan hamda uning tatbiglari keltirilib o tilgan.

Kalit se‘zlar: kollinear, tekislik tenglamasi, komplanarlik, to ‘g #i chizig tenglamasi, normal vektori,
koordinata o ‘qi, normal tenglama.

MJIOCKOCTb B IPOCTPAHCTBE U NPUJIOKEHUSI YPABHEHUM ITPSIMOM JINHUA

Annomauyusa. B smou cmamve paccmMompeHvl HEKOJLIUHeapHvle 6eKMOpbl 8 HpOCmMpancmee u
VpasHeHuss NI0CKOCMU, NPOXooaueli uepe3 OaHHYI0 MOUYKY, 3A0AHHbII 6eKMOp U 08e MOUYKU, MPU MOYKU,
HOpManbHoe ypasHeHue NIOCKOCMU, obujee ypaeHeHue, cedeHusi NIOCKOCMU Om KOOPOUHAMMHbIX Ocell U
VpasHeHuss HIAOCKOCMU, NpoXoosuyel uepe3 06e 3a0aHHvle MOUKU NPOCMPAHCMEd, 6 HPOCMPAHCHEE
8bI6EOEHbL 6CE YPAGHEHUSL CEA3U NAOCKOCU C NPAMOU U NPEOCMABIeHbl UX NPUTIOMHCCHUS.

Knrwowuesvie cnosa: xonnuneaprnocmov, ypasHeHue HAOCKOCMU, KONJIAHAPHOCMb, YPAGHEHUE NPAMOL,
6EKMOP HOPMATU, OCb KOOPOUHAM, HOPMANLHOE YPAGHEHUE.

PLANE IN SPACE AND APPLICATIONS OF STRAIGHT LINE EQUATIONS

Abstract. In this article, non-collinear vectors in space and equations of a plane passing through a
given point, a given vector and two points, three points, the normal equation of a plane, the general
equation, sections separated by coordinate axes of a plane, and equations of a plane passing through two
given points in space, in space all the equations of the relationship between a plane and a straight line are
derived and their applications are presented.

Keywords: collinearity, plane equation, coplanarity, straight line equation, normal vector, coordinate
axis, normal equation.

Kirish. Ikkita kollinear be ‘lmagan vektorlar va berilgan nugtadan e ‘tuvchi tekislik tenglamasi.

Fazoda d,(l;;mq;ny) va d,(ly;my;ny,) kollinear bo‘lmagan vektorlar va Mg (xg; yo; Z2o) nugta
berilgan bo‘lsin [1]. d@; va d, vektorlardan hamda M, nugtadan o‘tuvchi tekislik tenglamasini tuzaylik.
Buning uchun d, va a, vektorlar boshini M, nugtaga keltirib qo‘yamiz.

-

ay

M, > M(xy;z)

d;
1-chizma.
tuzmogchi bo‘lgan tekisligimizdan ixtiyoriy M (x;y; z) nugtani olamiz.

_—

Uchinchi MoM = (x — xo; ¥ — yo; Z — Z) vektorni tuzamiz.
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dq, d, va MyM vektorlar komplanarligidan ularning aralash ko‘paytmasi nolga teng, ya’ni
MlM'dl'a2=0 (1)

bo“lishi kerak. Bundan

X—=Xo Y—Yo Z— 29
l my n [=0
L, msp n;

kelib chigadi.

1-misol. @(—3;2;1), b(2;3;—2) vektorlardan va My(2;1; 3) nugtadan o‘tuvchi to‘g‘ri chiziq
tenglamasini tuzing.
Yechish: Yuqorida berilgan (1) formuladan foydalanib,
x—2 y—12z-3
-3 2 1
2 3 =2
—4(x—-2)—9(z—-3)+2(y—1)—4(z-3) —
-3x—-2)—-6(y—1)=0
—7(x—2)—4(y—-1)—-13(z—-3)=0
—7x+14—-4y+4—-13z+39=0
7x +4y +13z—-57=0
to‘g‘ri chiziq tenglamasi 7x + 4y + 13z — 57 = 0 Ko‘rinishida bo‘ladi.
Asosiy qgism. Fazoda berilgan vektordan va berilgan ikki nugtadan e ‘tuvchi tekislik tenglamasi.
Fazoda d(l; m;n) koordinatali vektor va M; (x;; y1; z1) va M, (x5; y,; z,) nugtalar berilgan bo‘Isin
vektordan hamda M; va M, nugtalardan o‘tuvchi a tekislik tenglamasini tuzamiz. Buning uchun
vektorning boshini M;(xy;y4;z;) nuqgtaga keltirib go‘yamiz [2]. Tuzmogchi bo‘lgan tekisligimizdan
ixtiyoriy M(x; y; z) nugtani olib, M;M va M; M, vektorlarni yasaymiz.

=0

.a
a

a

M,
2-chizma.
MM = (x —x1; Yy — Y1, 2 — Z1),

MMy = (X3 — X1; Y2 — Y1522 — Z1),

a(l;m;n).
M;M , M; M, va a vektorlar bir tekislikda yotishidan ularning aralash ko‘paytmasi 0 ga teng bo‘ladi.
MlM * M1M2 " C_l) = 0 (2)

bo‘lishi kerak. Bundan
X—X1 Y—Y1 Z2— 273
Xp—=X1 Y2—Y1 Z2—Z1| =0

l m n
kelib chigadi.

2-misol. d(2;3;—1) vektor M;(—2;5;4) va M,(0;0;0) nugtadan o‘tuvchi tekislik tenglamasini
tuzing.

Yechish: Berilgan vektor va ikki nugtadan o‘tuvchi tekislik tenglamasi
MlM'Mle'C_i=0
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x+2 y—5 z—4
2 -5 —4(=0
2 3 -1

5x+2)+6(z—4)—-8(y—-5)+10(z—4)+12(x+2)+2(y—5)=0
17(x+2)—6(y—5)+16(z—4) =0
17x +34—-6y+30+16z—64=0
17x -6y +16z=0

17x — 6y + 16z = 0 Ko‘rinishida bo‘ladi.

Fazoda berilgan uch nugtadan o ‘tuvchi tekislik tenglamasi.

Bizga M, (x1;y1;21), My(xy;y2;2,) va M;(x3;y3; 23) nugtalar berilgan bo‘lsin. Bu nugtalardan
o‘tuvchi tekislik tenglamasini tuzish uchun tekislikdan yana bir M (x; y; z) nugta olamiz va W m va
M, Mj vektorlarni yasaymiz [3].

Bu W =X —Xx;Y— V1,2~ 21), W = (X3 —X1; Y3 —Y1;23 —21) Va

W = (x, — X1; Y2 — Y1; Z2 — z1) Vektorlar bitta tekislikda yotadi. Bundan kelib chigadiki, aralash
ko‘paytmasi 0 ga teng bo‘lishi kerak.

MlM - M1M2 - M1M3 =0 (3)

M, > M

3-chizma.
hamda,
X—=X1 Y=V Z— 24
Xp=X1 Y2—=Y1 Z22—71|=0
X3—=X1 Y3—)V1 Z3— 2%
ko‘rinishida bo‘ladi, bu tenglamaning
x y z 1
X1 y1 zp 1
X2 Y2 Zzz 1
X3 y3 z3 1
tenglamaga teng kuchli ekanligini ko‘rish murakkab emas.
3-misol. M, (2;3; —2) va M, (5; 6;7) va M3(1; —2; 1) nugtalardan o‘tuvchi to‘g‘ri chiziq tenglamasini
tuzing.
Yechish: Berilgan uch nugtadan o‘tuvchi to‘g‘ri chiziq tenglamasi

=0

x—2 y—3 z+2
3 3 9 [=0
-1 -5 3

9(x—2)—15(z+2)—-9(y—-3)+3(=z+2) +
+45(x—2)—-9(y—-3)=0
54(x —2)—18(y —3)—12(z+2) =0
54x —108 — 18y + 54 —12z—-24 =0
54x —18y —12z—-78=0
tenglikni ikkala tomonini 6 ga bo‘lib yuborsak, 9x — 3y — 2z — 13 == 0 ko‘rinishida bo‘ladi.
Berilgan nugtadan o‘tuvchi berilgan vektorga perpendikulyar be‘lgan tekislik tenglamasi.
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Fazoda koordinatalari My (x,; yo; Zo) nuqta va 7(4; B; C) vektor berilgan bo‘lsin. M, nugtadan o‘tib,
n vektorga perpendikulyar bo‘lgan tekislik tenglamasini tuzamiz [4]. Buning uchun tekislikdan ixtiyoriy
M (x; y; z) nugtani olamiz. n vektorning boshini M (x,; vo; z,) nugtaga keltirib qo‘yamiz.

!

/ /
i _ j/
/ /
/ Mo " /
4-chizma.
MyM 1 1 ekanligidan, MyM - n = 0 kelib chigadi hamda ushbu ko‘rinishda

A(x —x0) + By —y0) + C(z—2,) =0

Ax+ By + Cz — (Axg + By, + Czy) =0

bo‘ladi. Tekislikga perpendikulyar bo‘lgan 7 vektor tekislikning normal vektori deyiladi.

Tekislikning normal tenglamasi. Faraz gilaylik, fazoda tekislikning koordinata o‘glari bilan
uchrashgan nugtalari A, B va C bo‘lsin. Tekislikning koordinata o‘glariga nisbatan o‘rni aniq bo‘lishi uchun
koordinatalar boshidan unga perpendikulyar gilib tushirilgan OP ning uzunligi va uning koordinata o‘qlari
bilan tashkil gilgan burchaklari ma’lum bo‘lsa kifoya giladi. Faraz gilaylik, OP = p va OP ning Ox, Oy, Oz
o‘glarining musbat yo‘nalishi bilan tashkil gilgan burchaklari tartib bilan «, 8,y bo‘lsin.

Tekislikdagi biror M nugtaning koordinatalari: x = OR, y = RN, z = MN bo‘lsin. M va P nuqtalarni
o‘zaro tutashtirish natijasida ORNMP siniq chiziq hosil bo‘ladi va bu siniq chizigning tutashtiruvchisi OP
bo‘ladi [5]. Siniq chizigning o‘qdagi proyeksiyasi to‘g risidagi teorema bo‘yicha haligi siniq chizigning OP
ga proyeksiyasi quyidagicha bo‘ladi:

T
ORcosa + NRcosf3 + NMcosy + MPcosE =p,

yoki shaklga asosan

s
OR = x, NR =y, NM =z, cosz=0

bo‘lgani uchun tekislikning tenglamasi quyidagicha bo‘ladi:
xcosa + ycosf + zcosy —p =0 4
chunki M nugta tekislikning gaysi yerida bo‘lsada bu tenglama oz kuchini saglaydi.
Bu tenglama tekislikning normal tenglamasi deyiladi. Bu tenglama x,y,z ga nisbatan birinchi
darajali. Demak: har bir tekislik o‘zgaruvchi x, y, z koordinatalarga nisbatan birinchi darajali tenglama bilan
ifoda gilinadi.

5-chizma.

4-misol. Tekislikning 2x — y + 2z — 5 = 0 umumiy tenglamasidan normal tenglamasiga o‘ting.
Yechish: Normallashtiruvchi p Kko‘paytuvchini topamiz va berilgan umumiy tenglamani unga
ko‘paytirib, normal tenglamani topamiz:

_ 1 _1:2 1 +2 5_0
u_\/22_|_(_1)2+22_3 3x 3y 32 3

Bunda ozod had D = —5 < 0 bo‘lgani uchun p ishorasi musbat gilib olindi va normal tenglamada
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2 5
cosa ==, cosﬁ:—g, cosy =3, P=3

bo‘ladi.

Tekislikning umumiy tenglamasi.

Ixtiyoriy tekislik tenglamasi Ax + By 4+ Cz+ D = 0(4% + B? + +C? # 0) ko‘rinishida tasvirlash
mumkin. Buni isbotlash uchun fazoda berilgan M (x1; y1; z1), My (x3; ¥2; 22) va M3 (x3; y3; z3) nugtalardan
o‘tuvchi tekilik tenglamasini garasak, ushbu

x y z 1
X1 Y1 71 1
X2 Y2 Z2 1
X3 ¥3 z3 1
ko‘rinishida bo‘ladi. Determinantni satr bo‘yicha yoyib hisoblaymiz va nolga tenglashtiramiz:

=0

X z 1
X1 }}’/1 z; 1 izl
=DM x|y, 7z 1)+
X3 Y2 Zp 1 Vs 2z, 1
X3 y3 z3 1 3
x1 z9 1 x1 y1 1
+(=DY ey 2 U+ (D2 v 1+
x3 z3 1 x3 y3 1
X1 Y1 Z1
+(=DM*|x2 y2 22| =0
X3 Y3 Z3
vz 1 X 71 1
A=y, z5 1|, B=—|x, z, 1],
Y3 zz 1 x3 z3 1
X y1 1 X1 Y1 Z1
C=lx2 Y21, D=—|x2 Y2 Z3f.
x3 y3 1 X3 Y3 Z3
Ax+By+Cz+D =0 (5)

hosil bo‘ladi.
Istalgan Ax + By + Cz + D = 0 ko‘rinishidagi tenglama tekislik tenglamasi bo‘ladi.
Ixtiyoriy My(xo; ¥o; Zo) nuqta berilgan bo‘lsin. Ax+ By + Cz+ D =0va Axy+ Byy+Czy+ D =
0 tekislik tenglamasi berilgan bo‘lsa, tekislik tenglamalarini bir — biridan ayirsak
Alx —x9) +B(y —yy) +C(z—2p)+D—-D =0=
Alx—x9) +Bly—yy) +C(z—2p) =0=
X—Xo Y—Yo Z—Zp
—B A 0 =0 (6)
—C 0 A
natija hosil bo‘ladi. Bu tenglama M, (x,; vo; Zo) nuqtadan va d(—B; 4; 0) va b(—C; 0; A) vektorlardan
o‘tuvchi tekislik tenglamasi hisoblanadi.
5-misol. Berilgan uchta M;(1;—2;3), M,(4; —1;2) va M5(2;—3;3) nugtalardan o‘tuvchi tekislik
tenglamasini toping.
Yechish: Berilgan (5) va (6) formulalardan foydalanib,

X y z 1
1 -2 3 1|_,
4 -1 2 1
2 -3 3 1
-2 31 13 1
(—Dlx|-1 2 1|+ (D2 -y(4 2 1|+
-3 31 2 3 1
1 -2 1 1 -2 3
+(-D3-z4 -1 1|+ (D[4 -1 2[=0
2 -3 1 2 -3 3
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-2 31 1 31
A=|-1 2 1|, B=—-14 2 1],
-3 31 2 31
1 -2 1 1 -2 3
C=14 -1 1|, D=-]4 -1 2|
2 -3 1 2 —-3 3

A=-1, B=-1, C=-4, D=11.
—x—y—4z+11=0=> x+y+4z—-11=0

Tekislikning koordinata o ‘glaridan ajratgan kesmalar be ‘yicha tenglamasi.

1.Tekislikning fazodagi o‘rni anigq bo‘lishi uchun uning koordinata o‘glaridan kesgan kesmalari
ma’lum bo‘lishi kifoya giladi. Faraz gilaylik, tekislikning koordinata o‘glaridan kesgan kesmalari:

OA=a, OB=b, 0OC=c

bo‘lsin. Ya’ni tekislik absissa o‘gini A(a; 0; 0) nuqgtada, ordinata o‘qini B(0; b; 0), aplikata o‘qgini esa
C(0; 0; ¢) nuqgtalarda kesib o‘tadi.

Uni quyidagi ikki usul bilan isbot gilamiz:

1-usul: Buning uchun tekislikning berilgan uchta nugtadan o‘tuvchi tenglamasidan foydalanamiz.
Ma’lumki, bu tekislik A(a; 0; 0), B(0; b; 0) va C(0; 0; ¢) nuqgtalardan o‘tadi.

x y z 1

a 0 0 1|_

0 b 0 1_0

0 0 ¢ 1

0 01 a 0 1

DY x|b 0 1|+ (D2 -yl0 0 1|+

0 c1 0 ¢c 1

a0 1 a0 O
+(=D3-zl0 b 1|+ (D0 b 0|=0

00 1 00 ¢

x-bc+y-ac+z-ab—abc=0
tengligimizni ikkala tomonini abc ga bo‘lib yuborsak, quyidagi
X y z
E + E + E =1 (7)
natijaga erishamiz.
2-usul: Koordinatalar boshidan tekislikka perpendikulyar gilib OP = p ni o‘tkazamiz. Faraz gilaylik
OP ning koordinata o‘glarining musbat yo‘nalishlari bilan tashkil gilgan burchaklari a, 8, y bo‘lsin. Shaklga
muvofiq a, b va c dan har birining OP dagi proyeksiyasi OP ning o‘zi, ya’ni p bo‘ladi. Shuning uchun
p = acosa, p = bcosf, p = ccosy,
yoki bulardan:

cosa = B, cosfl = B, cosy = B;
a b c
bular tekislikning ushbu

xcosa + ycosf + zcosy —p =0
tenglamasiga qo‘yilsa:
p P D _
ax + 2 y+ c z—p=0
yoki tenglamani ikkala tomonini p bo‘lib, so‘ngra 0zod hadini o°‘ng tomonga o‘tkazsak, tenglamaning
odatdagi ko‘rinishi quyidagicha bo‘ladi:
X y z
—+=+-=1
a b c
Tenglamadagi a, b, ¢ ning giymatlari algebraik bo‘lib, ular musbat va manfiy bo‘lishlari mumkin.
Tengsizlikning umumiy tenglamasi bo‘lgan ushbu (5) tenglamaning koeffitsiyentlaridan hech biri

nolga teng bo‘lmagan holda u tenglamani hamma vaqt (7) shaklga keltirish mumkin.
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Buning uchun tenglamaning ozod hadi bo‘lgan D ni o‘ng tomoniga o‘tkazib, so‘ngra tenglamaning
ikkala tomonini - D ga bo‘lamiz:

Ax By (z
D D D
yoki
X 'y z
"D D D
A4 B C
demak,
D . D D
“=7 - ‘T7C
bo‘ladi.

6-misol. Umumiy 2x 4+ 3y —5z—7 =0 tenglamasi bilan berilgan tekislikning kesmalardagi
tenglamasini toping.
Yechish: Umumiy tenglamani D = 7 soniga bo‘lib, (7) tenglamada

D 7 D 7 Db 7
TAT2°TBTy TTCTE
ekanligini topamiz. Bundan berilgan tekislikning kesmalardagi tenglamasi
2x N 3y 5z 1
7 7 7
yoki
X y z

72 BT
ekanligi kelib chigadi.

Berilgan vektorga parallel va berilgan nugtadan o‘tuvchi te ‘g ‘ri chiziq tenglamasi.

Fazoda M, (xo; yo;Zo) hugtadan o‘tuvchi d(l;m;n) vektorga parallel bo‘lgan to‘g‘ri chiziq
tenglamasini tuzaylik. Buning uchun tuzmoqchi bo‘lgan to‘g‘ri chizig‘imiz tenglamasini ganoatlantiradigan
ixtiyoriy M (x; y; z) nugta olamiz va W(x — Xo; ¥V — Yo; Z — Zg) vektorni yasaymiz [6].

W(x — X0; Y — Yo; Z — Zo) Vektor va a vektorimizning kollinearligidan

X—=Xo Y—Yo_ Z—Z2p
I m  n ®
kelib chigadi va bu tenglamamiz to‘g‘ri chizigning berilgan nuqtadan o‘tib berilgan vektorga parallel
tenglamasi yoki kanonik tenglamasi deyiladi. a(l;m;n) vektor (6.8) to‘g‘ri chizigning yo‘naltiruvchi
vektori deyiladi.

7-misol. N(3;—2;4) nugtadan o‘tuvchi a(—2;4;—3) vektorga parallel bo‘lgan to‘g‘ri chiziq
tenglamasini tuzing.

Yechish: Yuqoridagi (8) formuladan foydalanib,

x—3 y—(-2) z—4 x—3 y+2 z-—4
2 0 4 3 =274 T3

berilgan nugtadan o‘tib berilgan vektorga parallel tenglamasini keltirib chigardik.

Fazoda berilgan ikki nugtadan o ‘tuvchi te ‘g ‘ri chiziq tenglamasi.

Fazoda M, (xq;v1;z1) va M, (xy; v,; Z) nugtalar berilgan bo‘lsin. Bu nugtalardan o‘tuvchi tekislik

tenglamasini tuzaylik. Buning uchun izlanayotgan to‘g‘ri chizig‘imiz M(x;y; z) nuqgtani olamiz. M;M va

M, M, vektorlarni tuzamiz.
MM = (x —x;¥ —Y1;2 — 71),
MMy = (X1 — X1;Y2 — Y15 Z2 — 1)
bu vektorlar bir to‘g‘ri chiziqda yotadi, ya’ni ular kollinear. Bundan
X — X1 y—W Z—Z
= = €)]

X2 —=X1 Y2—=V1 22— Z1

kelib chigadi.
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Bu tenglamalar berilgan M; (x4; v1;z1) va M,(xy; y2; z5) nuqtalardan o‘tgan to‘g‘ri chizigni ifoda
giladi, chunki bular x, y, z ga nisbatan birinchi darajali bo‘lib, har ikki nugtaning koordinatalarini
ganoatlantiradi [7].

8-misol. M;(—1; 3; —5) va M,(2; 1; 0) nugtalardan o‘tuvchi to‘g‘ri chiziq tenglamasi toping.

Yechish: Yuqoridagi (9) formuladan foydalanib,

x+1 y—-3 z+5 x+1 y—-3 z+5
2+1 1-3 0+5 3 -2 5
fazoda berilgan M, va M, nugtalardan o‘tuvchi to‘g‘ri chiziq tenglamasini topdik.
To‘g‘ri chizigning parametrik tenglamasi.

Fazoda x_lx" = y;ny" = Z;Z" tenglama bilan to‘g‘ri chiziq berilgan bo‘Isin. Biz uni
x—xozy—}’ozz_zozt
l m n
ko‘rinishida yozsak:
x =1t +x
y =mt +y, (10)
z=nt+ z,

ko‘rinishga keladi. Bu tenglama to‘g‘ri chizigning parametrik tenglamasi deyiladi.
9-misol. M(2;—3;5) va N(—1;4;—3) nugtalardan o‘tuvchi to‘g‘ri chiziq parametrik tenglamasi
toping.
Yechish: Yuqoridagi (10) formuladan foydalanib,
x+1 y—-4 z+3
3 -7 8

tenglamani tuzamiz. Bu to‘g‘ri chizigning kanonik tenglamasi. Bu tenglamani parametrik ko‘rinishga

x+1 y—-4 z+3

=t =
3 -7 8
x+1_t
—7=t: y=—7t+4
lz__l_g z=8t—3
=t
8

keltirdik.

Fazoda berilgan ikki to‘g‘ri chiziq orasidagi burchak.

Faraz gilaylik, berilgan to‘g‘ri chiziglarning tenglamalari
X=Xy Y=V _ Z—2Z

Ly my ny
X—=Xp YV—Y2 Z—2Zp
l; m; n;

bo‘lsin. Ular orasidagi burchakni topmoqchimiz. Ma’lumki, birinchi to‘g‘ri chizigning yo‘naltiruvchi
vektori d; (l;; my;ny), ikkinchi to‘g‘ri chizigning yo‘naltiruvchi vektori d,(l,; m,;n,) bo‘ladi. Bu to‘g‘ri
chiziglar orasidagi burchak d, va d, vektorlar orasidagi burchakka teng bo‘ladi va
_ dydy
RAMNTARTEA
i, +mym, +nqyn,

\/llz + mlz + Tl12 - \/lzz + m22 + lez
bu formula yordamida berilgan ikki to‘g‘ri chiziq orasidagi burchak topiladi.
1 y z+3 x_y+2

. - z . .
10-misol. — =— . = =— tenglamalar bilan berilgan to‘g‘ri chiziglar orasidagi
1 4 1 2 -2 -1

cosp =

(11)

¢ burchakni toping.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 33



EXACT AND NATURAL SCIENCES

Yechish. Berilganlardan [, =1, my =—-4, n, =1, [, =2, m, = -2, n,=—1. Bularni (11)
go‘ysak:

12+4(-49)-D+1--) 9 1 2
VIZ+42+12-V22+22+12 V18-v9 V2 2
to*g‘ri chiziglar orasidagi burchak 45° ga teng ekanligi ma’lum bo‘ldi.

Fazoda tekisliklar orasidagi burchak.

Fazoda bizga

cosQp =

Aix+By+Cz+D;=0 (1)
{Azx +B,y+C,z+ D, =0 (a3)
tenglamalar bilan berilgan tekisliklar orasidagi burchakni topish uchun a; tekislikning normal vektori
1, (Aq; By; Cy), a, tekislikning normal vektori 71, (A4,; B,; C,) bo‘ladi.Bundan,

AA, + BB, + C,C
cosg = 1412 152 1L2 (12)

\/Alz + B12 + C12 " \/Azz + Bzz + C22

tekisliklar orasidagi burchak (12) formula orgali topiladi.

6-chizma.
Berilgan to ‘g ‘ri chiziq va tekislik orasidagi burchak.

Fazoda Ax + By +Cz+D =0 tekislik va =2 =220 - Z_nzo to‘gri chiziq berilgan bo‘lsin.

l m
Tekislikning normal vektori 71(4; B; C) va to‘g‘ri chizigning yo‘naltiruvchi vektori a(l; m; n) bo‘lsa,
90 ) Al+ Bm+ Cn -
cos —@) =
¢ VAZ + B2 + C2-/12 + m? + n?
] Al 4+ Bm+ Cn
sing = (13)

VA? + B2 + C% V1?2 + m? + n?
tenglamasi hosil bo‘ladi [7].

7-chizma.
11-misol. Kanonik tenglamasi
x+1 y-2 z-1
1 J2 1
bo‘lgan [ to‘g‘ri chiziq va umumiy tenglamasi x ++/2y —z+ 1 =0 bo‘lgan P tekislik orasidagi
burchakni toping.
Yechish. Yuqorida berilgan (13) formuladan foydalanib,
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, 1-1+v2-vV2+1-(-1) 2 1
sing = =533
2 2
\/12 +(V2)" + 12 .le +(V2)" + (-1)2
tekislik va to‘g‘ri chiziq orasidagi burchak 30° ga teng ekanligi ma’lum bo‘ldi.
To‘g‘ri chiziq va tekislikning fazoda joylashishi. Fazoda Ax + By + Cz+ D = 0 tekislik va

x=1It+x
parametrik Ko rinishdagi {y =mt+ y,
x =nt+ z

to‘g‘ri chiziq berilgan bo‘lsin. Bularni fazoda ganday joylashganini o‘rganaylik. Buning uchun
A(lt +xp) + B(mt+yy) +C(nt+2z5) +D =0 =
(Al+Bm+ Cn)t = —(Axy + Byy + Czy + D) (14)
bo‘ladi. Keltirib chigarilgan tenglamamizni xususiy hollarda garaymiz [7]:
1. Al + Bm + Cn # 0 bo‘lsa, to‘g ri chiziq va tekislik bitta nuqtada kesishadi.
_ Axg+Byo+Czy+D
~ Al+Bm+Cn
to‘g‘ri chiziq tekislikning ustida yotgan bo‘ladi.

Al+Bm+(Cn=20
'{Ax0+By0+CZO+D =0

Al+Bm+(Cn=0
'{Ax0+By0+CZO+D =0
12-misol. 4x — 3y + 2z — 4 = 0 tekislik bilan A(—3;4;2), B(1;2;3) nugtalardan o‘tuvchi to‘g‘ri

chizigning kesishish nugtasini toping.

Yechish. A(—3;4;2) va B(1;2;3) nuqgtalardan o‘tuvchi to‘g‘ri chizigning parametrik tenglamasini

tuzamiz va bu to‘g‘ri chiziq bilan tekislikni kesishish nuqtasini topamiz.
x+3 y—4 z-2 x+3 y—4 z-2

to‘g‘ri chiziqlar va tekislik parallel bo‘ladi.

= = = =k =
143 2—-4 3-2 2 -2 1
x =4k -3
{yz—2k+4=4(4k—3)—3(—2k+4)+2(k+2)—4=O=>
z=k+2
x=1
24k=24=>k=1=>{y=2
z=13

M (1; 2; 3) nugtada kesishar ekan.
Xulosa. 13-misol. Fazoda x-5_y+l_ z va x-1_y+1_2z-3
2 1 3 5 2

vaziyatni aniglang. Yechish. Berilgan to‘g‘ri chiziqlar tenglamalarini ixtiyoriy t va k sonlariga tenglashtirib,
x—=5 y+1 =z

to‘g‘ri chiziglar orasidagi

> — §=t x=2t+5 x=5k+1
=1 y+1 z-3 =>{y=t—1 va{y=2k—1
= = =k z =73t z=k+3

5 2 1

oxirgi ikkala tenglamalar sistemasidagi noma’lumlarni tenglashtirsak, quyidagiga

2t45=5k+1__(2t—5k=—4 o o
{t—1=2k—1=>{t—2k=0 =4k —Sk=—-4=k=4 t=8

ega bo‘lamiz. Uni tenglamalar sistemasiga eltib go‘ysak 3-8 # 4 + 3 ekanligidan bizga berilgan
to‘g‘ri chiziq tenglamalari o‘zaro ayqashligi ma’lum bo‘ladi.
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BIR FAKTORLI REGRESSIYANING CHIZIQSIZ HOLLARIDA ENG KICHIK
KVADRATLAR USULINI QO‘LLASH

Shamsiddinova Maftunabonu Ulug*bek gizi,
Buxoro davlat universiteti Amaliy matematika yo ‘nalishi talabasi
shamsidinovamaftuna4@gmail.com

Annotatsiya. Ushbu magqolada bir faktorli jarayonlar uchun chizigsiz bog’lanishlar bo ‘lganda
regressiya tenglamasini topishning usuli taklif etilgan. Buning uchun amaliyotda ko p uchrovchi asosiy
chizigsiz ko ‘rinishlar ganday chizigli holga keltirilishi batafsil keltirilib, berilgan boshlang ich giymatlarda
har bir hol uchun xatoliklar aniglanib turib va undan foydalanib mos bo ‘lgan munosabatni tanlash
algoritmi yaratilgan. Ushbu algoritmdan foydalanib Python algoritmik tilida interfeysli dastur yaratilgan va
natijalar grafik ko ‘rinishda aks ettirilgan.

Kalit so‘zlar: iqtisodiy ko ‘rsatkichlar, regression hisoblashlar, korrelyatsion-regression tahlil,
chizigsiz bog’lanish, eng kichik kvadratlar usuli, Pythonda dasturlash.

INPUMEHEHUE METOJJA HAUMEHBIINX KBA/IPATOB B HEJMHEWHBIX CITYUASX
OJHOPAKTOPHOU PEI'PECCUH

AuHomayua. B OanHOU cmamve NPeONONHCEH MemoO HAXONHCOeHUs YPABHeHUs pezpeccuul O
00HOGHAKMOPHBIX NPOYecco8 Npu HATUYUU HeNUHEUHbIX cefA3el. A 2mo2o Oid OMHOWeEHUl, KOmopble
yacmo 6cmpedaiomcs Ha Npakmuke NoOpoOHO u3Na2aemcs, KAk JUHeapu308amv Smu OMHOWEHU, U
€030aémces anzopumm 8v100pa NOOX00AUE20 COOMHOUIEHUS C BbIAGNEHUEM OUWUOOK OISl KaHcO020 cydas
npu 3a0aHHBIX HA4ANbHbIX 3Hayenusax. C nomowwlo 3mozo aneopumma Ovlia co30aHa UHmMeppelcHas
npozpamma Ha arcopummuyeckom szvike Python, a pesynomamur omobpasicaiomes epaguuecku.

Kniouesvie cnoea: sxonomuueckue nokazamenu, pezpeccUOHHble pACUémbl, KOPPEIAYUOHHO-
Pe2PecCUOHHBIN AHANU3, HENUHEUHAs. C653b, MemoO HAUMEHbUUX KE8AOPAmos, NpocpamMMuposanue Ha
Python.

APPLICATION OF THE LESS SQUARE METHOD IN NONLINEAR CASES OF SINGLE
FACTOR REGRESSION

Abstarct. This article proposes a method for finding a regression equation for one-factor processes in
the presence of nonlinear relationships. To do this, for relationships that are often encountered in practice, it
is described in detail how to linearize these relationships, and an algorithm is created for selecting a
suitable relationship with error detection for each case for given initial values. Using this algorithm, a front-
end program was created in the algorithmic language Python, and the results are displayed graphically.

Keywords: economic indicators, regression calculations, correlation-regression analysis, nonlinear
relationship, least squares method, Python programming.

Kirish. Hayotimizda va turmush tarzimizda uchraydigan har ganday tasodifiy hodisalar ma’lum bir
gonuniyatlarga bo‘ysunadi. Bunday hodisalarning ro‘y berishi yoki ro‘y bermasligi aniq hisobga olingan
omillarga bog’liq bo‘lib, ularning sonli ko‘rsatkichlari ma’lum bir aniq xususiyatga ega bo‘ladi. Masalan,
biz iqtisodiy-statistik tekshiruvlar olib borganimizda iqtisodiy-texnik ko‘rsatkichlar
ko‘rinishidagi axborotlarga duch kelamiz. Bunda ishlab chigarishga kirish axboroti o‘rtasidagi
munosabatlar o‘rganiladi [1,2].

Regression hisoblashlar va eng yaxshi tenglamalarni tanlash - bu har xil tarmoglarda (marketingda,
savdo-sotiqda, tibbiyotda, ishlab chigarish korxonalarining faoliyatini optimal modellash-tirish va
bashoratlashda va hokazo) olib borilayotgan tadbirkorlikda va ilmiy tadgigotlarda bebaho, universal qurol
hisoblanadi.

Korrelyastion-regression tahlilning samaradorligi ko‘pgina iqtisodiy-ijtimoiy muammolarni hal
gilishda muhim rol o‘ynaydi. Bunda, eng avvalo o‘rganilayotgan hodisalar (omillar, ko‘rsatkichlar)
o‘rtasidagi bog’lanish har tomonlama sinchiklab tahlil gilinishi lozim. Haqiqatan ham bog’lanish mavjud
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bo‘lsa, unda korrelyastion-regression tahlil usulidan foydalanib, real ahamiyatga ega bo‘lgan natijalarni olish
mumkin.

Tabiatning ko‘p hodisalarini, igtisodiy-ijtimoiy jarayonlarni o‘rganishda, tabiiy fanlarda, murakkab inshootlarni
loyihalashtirishda iqtisodiy optimal modellashtirishda o‘tkazilgan sinovlar asosida to‘plangan ma’lumotlar bo‘yicha
tuzilgan empirik formulalardan foydalaniladi [3,4]. Empirik formulalarni hosil gilishning eng samarali usullaridan
biri — bu eng kichik kvadratlar (EKK) usulidir. EKK usuli funkstiyalarni ekstremumga tekshirishda va
noma’lum funkstiyalarni approksimastiyalash (tekislash) bilan tuzishda samarali go‘llaniladi [5,6].

Adabiyotlar sharhi shuni ko‘rsatmoqdaki, igtisodiy masalalarni eng kichik kvadratlar va boshga usullar
bilan yechish va uning natijalarini tahlil gilish asosan matematik paketlardan foydalanib amalga oshirilgan [7-
11]. Shuning bilan birga, hozirgi zamonaviy dasturlash tillarining imkoniyatlaridan foydalanib yangi
go‘yiladigan vazifalarni bajarish ahamiyatga ega. Iqtisodiy-ijtimoiy muammolarni korrelyastion-regression
tahlil usullari bilan samarali modellashtirishda garalayotgan omillar o‘rtasidagi eng yaxshi bog’lanish
shakllarini tanlash katta rol o‘ynaydi. Ma’lumki, eng kichk kvadratlar usuli agar bog’lanishlar chiziqli
bo‘lgan hol uchun go‘llaniladi. Agar ikki miqdor orasidagi bog’lanishlar chizigsiz bo‘lsa, u holda unga
to‘g’ri keladigan funksiya chizigli ko‘rinishga keltiriladi. Ushbu magolada berilgan tajriba giymatlariga mos
keluvchi regressiya modelini tanlash usuli va uning Python dasturlash tilidagi talgini keltiriladi.

Metodika. Adabiyotlardan ma’lumki, tajriba natijalari asosida olingan ma’lumotlar koordinatalar

tekisligida Ml(xl, yl), M 2(X2’ yz),..., M ”(X“’ yn)kabi akslantirilganda, birorta to‘g’ri chiziq atrofida
targalgan bo‘lsa, unda x va y lar o‘rtasida chiziqgli bog’lanish mavjud deb faraz qgilinadi, ya’ni
y=a,+aX

1)
kabi bog’lanishdagi a,, a; no‘malum koeffisientlar eng kichik kvadratlar usulida izlanadi [2]:
n n
n-a, +al'zxi :zyi
i=1 i=1 (2)

n n n
a, 'in +a, 'inz =in Y
i=1 i=1 i=1

Amaliyotda bog’lanishlar nafaqat chiziqli, balki boshqa ko‘rinishlarda ham bo‘ladi. Bunday hollarda
ular quyidagicha chizigli ko‘rinishga keltiriladi [2]:
1. Ko‘rsatkichli funksiya
y=2a,- alx 3
Ko‘rsatkichli funksiyasi bilan ifodalangan bo‘lsa, unda noma’lum parametrlar a,va a;

n n
n-Ina,+a,- Y Inx, => Iny,
i=1 i=1

n n n (4)
a8, Y. Inx +a,- > Inx’ =Y Inx -Iny,
i=1 i=1 i=1
tenglamalar tizimini yechish bilan topiladi.
5. Giperbolay = a, +ﬁ
X
1
Na,+a,» ==>Y,
X
. L oy (5)
a, ) —+ — =) =
02 x ay, 2 2 x
B L _ a.
6. k —darajali giperbola y =a, +—
X

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 38



EXACT AND NATURAL SCIENCES

1
na, + alzx—k =D

1 1 y (6)
aozx—k+alzx7 = ZX_k
7.Ko*rsatkichli funksiya y =a, -a,
nina, +Ina,» x=> Iny,
Ina02x+lna12x2=2x-ln y. "
8. Darajali (bir resursli ishlab chigarish) funksiya y =a,x*
nina,+a,» Inx=>"Iny,
Ina, > Inx+a,» In’x=>Iny-Inx ©
9. Logarifmik funksiya Iny =a, +a,X
na, +a, > x=>Iny,
8, X+a, . x =Y x-Iny. ©
10. Yarim logarifmik funksiya y =a, +a, Inx
na, +a, > Inx=>"y, 0

8, Inx+a,» In*x=>"y-Inx.

Tajriba ma’lumotlari qaysi holga to‘g’ri kelishini aniqlash vaqtni talab etadi. Bunday hollarda
kompyuterli modellashtirish usulidan foydalanish magsadga muvofig. Shuni hisobga olib, zamonaviy
dasturlash tillaridan biri bo‘lgan Pythonda kerakli bog’lanishni aniqlashning interfeysli dasturi tuzildi [13].
Unda kerakli bog’lanishni aniqlashning quyidagicha algoritmi taklif etilgan . Har bir hol uchun eng kichik
kvadratlar usulidan foydalanib a,, a; koeffitsiyentlar topiladi va unig yordamida shu hol uchun tajriba va
topilgan nazariy giymatlar ayirmalarining absolyut giymatlari yig’indisi hisoblanadi. Ana shu yig’indilar
orasidan eng kichigi tanlanadi va unga mos regressiya tenglamasi natija sifatida tanlanadi [14].

Tajriba natijalari kiritilganda ushbu interfeysli dasturning birinchi oynasi quyidagi ko‘rinishga ega:

(B Regressiye tengieramsisi host qilish — | FEEEE——C—
Regressiya tenglamasini hosil gilish

X ning giymatlarini kiriting: 12345
Y ning giymatlarini kiriting: 1322521875138

Farglar yig'indilari:

Funksiya nomi Funksiya ko'rinishi Farglar yig'indisi
Ko'rsatkichli funksiya y=b-a*x 0.07269
Loganfmik funksiya Iny=b+a x 0.02369
Chizigl funksiya y=b+ax 0.09825
Giperbolik funksiya y=b+a/x 0.0001
Ratsional funksiya y=1/(b+a x) 0.95017
Ratsional funksiya y=x/(b+a-x) 0.9996
Darajali funksiya y=bx*a 0.01172
Regressiya tenglamasining ko'rinishi:

[ y=1.5/x+1.5

‘ Regressiya tenglamasining grafigi ko‘rish

Tozalash
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1-rasm. Tajriba va nazariy qiymatlar farqlari yig’indisi hisoblangan oyna ko‘rinishi
Endi topilgan regressiya tenglamasini funksiya sifatida olib chizilgan grafik ko‘rinishi quyidagi
ko‘rinishga ega bo‘ladi (2-rasm).

r'[g.‘ Figure 1 =k
h 1
Regressiya tenglamasining ko‘rinishi
301 @ @ Nugtalar
- Regressiya chizigi
2.8 1
2.6 -
824
>
2.2 4
2.0 A
1.8 4
1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0
X oqi
i
AEd» Q=
== =~

2-rasm. Regressiya chizig’i va tajriba nuqtalari

Xulosa. Ushbu maqolada algoritmi va dasturiy ta’minoti ishlab chiqilgan bir faktorli chizigsiz
regression modellar, ushbu modellarni chizigli ko‘rinishga keltirish va ulardagi no‘malum hadlarni eng
kichik kvadratlar usulida topish, barcha modellar ichidan tajriba giymatlariga eng yagin bo‘lgan regressiya
tenglamasini aniglash va uning grafigini chizish uslubiyotidan iqgtisodiy jarayonlarni modellashtirishda
foydalanish mumkin. Dasturiy ta’minotning Python dasturlash tilida yozilganligi bois ushbu algoritmdan
amaliy mashg’ulotlarni olib borishda ham foydalanish mumkin.
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V]IK 517.956.22

BHYTPEHHSSI 3AJIAYA HEVUMAHA JIJ1S SJIJIMIITUYECKOI'O YPABHEHUSA C
TPEMSA CUHI'YJIAPHBIMHU KOO OUITUEHTAMU

Tynaxoea 3uéoaxon Pusosxcuounosna,

cmapuwiuti npenooasamens Pepeanckozo gunuana
TawikenmcKko2o ynusepcumema uHGOPMayuoHHbIX MEeXHOL02Ul
ziyodacoders@gmail.com

Annomayusa. 3uas, umo eHympenuss 3a0ava Heimana 0ns snnunmuyeckux ypasHeHutl nocmaeiena
HEeKOPPEKMHO, 6 Hacmoswei pabome YCMAHOBIEHO HeOOX00UMOe YCI06Ue CYUWeCME08AHUs PEeuleHUs.
sHympennell 3a0auu Hetimana ons mpéxmepHoeo SMIUNMu4ecKo20 YPAasHeHUusi ¢ Mmpems CUHSYISAPHbIMU
KO3 puyuenmamu, u nOKA3aHo, 4mo aodbvle 08a peueHUs NOCMAGICHHOU 3a0aiu OMIUYAOmMcs opye om
Opyea Ha NOCMOSIHHOE Clla2aemoe, NPU IMOM UCKOMbIE PEULeHUsL BbIRUCAHbL 8 IBHOM BUOE.

Kniouesvte cnosa: enympennss szaoaua Heimana, mpéxmepnoe cuneyisapHoe SLIUNMUYECKOe
VpaeHeHue, HeoOXo0UMoe YClo8ue Cyuecmeosanus pewenus, gyukyus I puna, pynoamenmanvroe peuietue.

V4 VJIYOBJIM BA YUTA CHHTYJISAP KOI®PUIIMEHTJIN DJIIMIITUK TEHTJIAMA
YUYYH HEMMAH WYKHU MACAJIACH

Annotatsiya. duunmux menenamanap yuyn Hetimannune uuku mMacanacu HOKOPPeKm KyuuleaHuHu
ounean xon0a, Maskyp uwioa y4 yI4o6nu 6a yuma CUH2yiap KOIPQuyueHmau SAIunmuk meHiama y4yH
Hetivan uuxu macanacu ewumu magacyo OyaumunHune 3apyputi wapmu monuiean 8a Kyuunean Macaiaiume
eUUMAAPUHYU OWKOP KYPUHUWOA monuw Wyau ounan 0y eyumaap oup-oupuoa yseapmac Kyuumyeuuea apxy
KUTUWU KYPCAMUT2AH.

Kalit so“zlar: Heimannune uuku macanacu, y4 yiuoenu 6a yuma CuHeyasap, SIAUNMUK MeHeAamanap,
eyuM Magxcyonuunume 3apypuil wapmu, I pun ynkyusacu, gynoamenman evum.

INTERIOR NEUMANN PROBLEM FOR AN ELLIPTIC EQUATION WITH THREE
SINGULAR COEFFICIENTS

Abstract. Knowing that the interior Neumann problem for elliptic equations is posed incorrectly, in
this work we establish a necessary condition for the existence of a solution to the interior Neumann problem
for a three-dimensional elliptic equation with three singular coefficients and show that any two solutions to
the problem differ from each other by a constant term, while the sought solutions are written out explicitly.

Keywords: Interior Neumann problem, three-dimensional singular elliptic equation, necessary
condition for the existence of a solution, Green's function, fundamental solution.

Beenenue. Teopus kpaeBbIX 3a7a4 AJI1 BRIPOXKIAIOIINXCS YPABHEHUN U YPABHEHUI C CUHTYJISIPHBIMU
Kod(pduImeHTaMH SBISIETCS OJTHUM U3 IIEHTPAILHBIX Pa3/ie]IOB COBPEMEHHON TEOPUH YpaBHEHHI B YACTHBIX
MIPOM3BOAHBIX. BeIpokaromuecs 3JUIMNTHYECKHE YPaBHEHNSI BCTPEUAIOTCS TIPU PEIIEHNH MHOTMX Ba)KHBIX
BOIIPOCOB MPHUKJIAIHOTO XapakTepa (TEOPUH MajblX M3TMOaHUI MOBEPXHOCTEW BpalleHUs, OE3MOMEHTHON
Teopun 000I04eK U T.A.). Oco00 BaXHYIO pOJIb WTPAIOT TaKWE YpaBHEHHUS B Ta30Boi auHamuKke. CBs3b
TEOPUU CUHTYISIPHBIX JIUIMITUYECKUX YPaBHEHUH C TEOpUEH JIUIMNTUYECKMX YpPaBHEHUH MO3BOJIMIIA
MPUMEHHUTH K HEH METO/Ibl, pa3padOTaHHBIC ATl TOCTICTHUX.

BaxxnenmmmMu Kpa€BbIMU 3ajjadyaMU [JIA SJIJIMIITHYCCKOTO YPAaBHCHHA BTOPOTO IOpsAAKA ABJIAKOTCA
3amada J[upuxie (mepBas KpaeBas 3amava) W 3amada Heiimama (BTopas kpaeBas 3amada). Mmeercs emié
cMellaHHas 3ajada (TpeThsl KpaeBas 3agaya), B KOTOPOH TpeOyeTcsi HaWTH pelleHHE SJUTUINTHYECKOrO
YpaBHEHUS, YIOBJIETBOPSIONIETO B OJHOW YaCTH TPaHUIIBI paccMaTpuBaeMoil objactu ycioBuio upuxie, a
B OCTaJIbHOM yacTH — ycioBuio Heiimana. CrienanpHBIA aHAIOT CMEIIaHHOM 33/7a4d Ha3bIBaeTCs 3ajaden
Xonemrpena (Holmgren E.) [1], mo uMmeHm yu€HOro, BIEpBBIC HCCICAOBABLICTO TaKyl 3ajady Ui
YpaBHEHHS:

uXX+uW+%uy=O, 0<2p<1 y>0. @
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M3noxeHne OCHOBHBIX pE3yJbTaTOB IO HCCIIEAOBAaHHMIO KpaeBbIX 3amad is ypaBHeHus (1)
COIEePXKUTCS B KHUTE [2].

HccnenoBanne KpaeBbIX 3a1ad Ul MPOCTPAHCTBEHHOTO CHHTYJISPHOTO 3JUTMITHYCCKOTO YPaBHEHHS
Oepér cBoé Hauano ¢ pador C.Agostineli [3], xoropeiii B 1937 romy paccmotrpen 3amauy Jupuxie ams
TPEXMEPHOT'0 AJUTHINITHYECKOTO YPAaBHEHHUS C OTHUM CHHTYJISIPHBIM KO (HUIIMEHTOM:

E(u)=u, +u, +u, +2—0’ux =0, 0<2a<1
X

B 00JacTH, OTPaHWYCHHON B MOJyNpOCTpaHCTBe, omHako B 1949 romy M.H.Onerckuii [4] oOHapyxui
omnOKky B wmccnenoBaHusax C ArocTuHenu W OOBSBUI B SIBHOM BHJE pelleHue 3amaun Jupuxie B
MHOTOMEpPHOM ToJTyIape AJisi 6oee o0Iero MHOTOMEpHOTO ypaBHEHHSI.

[lepBoe dyHmameHTanpbHOE WCCIENOBaHWE, C KOTOPOTO HAdYajCcsl HOBBIA OJTall H3yYCHHS
BBIPOYKAAIOIINXCST U CUHTYJISIPHBIX SJUITMNTHYECKUX YpPaBHEHHH C MepeMeHHbIMU Ko3(hduuuentamu, ObLIo
BeITIONTHEHO M. Kemnnprmrem [5].

Uwncno omyOMMKOBAaHHBIX PabOT IO BBIPOXKIAIOMIMMCS M CHHTYJISIPHBIM JJUTUNTHYECKUM YpaBHEHUS
BeChbMa 3HAUMTENIHHO. B 3THX Hccie10BaHUAX B OCHOBHOM paccMaTpUBaINCh 3ajada JIupuxie U cMelIaHHbIe
3amaun (XonbMmrpeHna, upuxie-Helimana) s Ha3BaHHBIX YpaBHEHUH B 4aCTHBIX MPOM3BOAHBIX. K Takomy
HaIpaBIIEHUIO MCCIIeI0BAaHUA MPUMBIKAIOT paboTsH [6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18].

B Hacrosimeit pabote Mbl 3aiiMEMCsI BHYTpeHHEH 3ajaueii HelimaHna ajsi CHHTYISIPHOTO ypaBHEHUS
Ilyaccona:

Haﬁ’y(u) =U, +U, +U, +270[uX +%uy +277/uZ =F(x,Y,2), (2)

rne «a, f u y — mnocrosuHble (0<2,2f,2y<1), B KOHEUHOH OJHOCBS3HOW OOJACTH,

OrpaHMYEHHOH B IEPBOM OKTAaHTE TpexMepHoro EBknnaoBa npocTpaHcTBa.
[Mokaxkem, uTO BHYTpeHHsIs 3aia4ya HeiimaHa aist ypaBHeHus (2) B oOmieM ciydae Hepaspemunma, u
BBIBEIEM HeoOxoxumoe ycioBue ee paspemumoctd. C Ipyroil cTOpoHbI, OOLIEH3BECTHO, YTO PELICHUE

BHYTpEHHEU 3aaun HelimaHa 11 ypaBHEHUS Ha' By (U)=0 (ecnu OHO CyLIECTBYET) HE €IMHCTBEHHO: €CIIU

a,ﬂ,y(u) =0,

TO, KaK 3TO MBI JOKaXeM B 3TOi pabote, ¢pynkumst U(X,Y,2)+C, rme C— mpou3BOJIBHAS MOCTOSHHAS,

¢byuxmust U(X,Y,z) peraer 3agady Heiimana [yist CHHTYJISIDHOTO SJUTHIITHYECKOTO ypaBHeHus H

peraer Ty e 3amady. TeopeMoil eIMHCTBEHHOCTH B JaHHOM CIIydae SIBJISETCS YTBEPXKICHHUE, 10 KOTOPOMY
BeIpaxkeHue U(X,Y,Zz)+ C ucueprbiBaeT Bce peIICHUS ITOH 3a/1a4u.

Heo0xoaumoe yciioBue paspemunmoctu 3agaun Heiimana
Iycts DcR; = {(X, y,2):x>0,y>0,z> O} - KOHe4Hast 00J1aCTh, OTPAaHUYEHHAs INIOCKOCTIMHU

D, ={(x,y,2):x=0,0<y<hb,0<z<c},
D, ={(x,y,2):0<x<a, y=0,0<z<c},
D, :{(X,y,z): O<x<a,0<y<b,z =0} Y C TIOBEPXHOCTHIO S, KOTOpast Iepecekaercs ¢ 00IacTIMu

D, (i =1, 3). JIunus nepeceyeHus 0003HAUYMM COOTBETCTBEHHO U€pe3

I, =SND, (i=13). 3xecs a,b,c=const >0.

3agaua Heiimana. Haiitu perynspHoe pemieHne
u(x,y,z) ypaBueHus (2), y1OBJIECTBOPSIOIIEE YCIOBHUSIM:

X y(y.2), (v.2) €D, ®)

2/’% y =v,(X,2), (x,2) eD,, (4)

2 v xy), (y) €D, 5)
B/ [u], =(P), Pes, (6)
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rae v,(Y,2), v,(X,2), v5(X,Y), @(X,Y,Z) - 3anaHHBIC HEMPEPBIBHBIC M JOCTATOYHO IJIaJKHe (YHKIHH,
V,(X,2) um v4(X,y) Moryr obparuathcsi B OECKOHEYHOCTh MOPSAKOB 1—2«,

npuuém ¢yrkunn v,(Y,2),
1-28ul-2y 8 I}, OB, OC, r,, OA, OC u | OA, OB, COOTBETCTBEHHO. 31¢Ch 1 Jalee

0 0 0
Be/7[ ]=x**y*z? | cos(n,X)- — +cos(n, y) - — +cos(n, z) - — |;
O )= Xy ( (n,x)-—+cos(n,y) Y (n,2) ézj

A(a,0,0), B(0,b,0), C(0,0,c), O(0,0,0);

N — BHemmHss HOpMaIb K Tpanuiie 0D obmactu oD .

PaccMmoTrpum ToXkAECTBO:

a 0| 2a ow ou
X*<y*”7[uH, , (Ww)-wH, , (u )]:&[x2 yzﬁzz{u&—wgﬂ

+2|:X2ay2ﬂ22y(U@—Wa—uJi| 0 |:X2ay2ﬁ 27( aW_Wﬁ_uj:| @)
8y 8y ay 0z oz oz

Tenepp otoitném ot rpanuibl OD BHyTpe oOmacth D Ha [0OCTATOYHO Mayoe pACCTOSHHE &

[Tomy4yeHHble TOBEPXHOCTb U 007acTh 0003Ha4YMM, COOTBETCTBeHHO, uepes D, u 0D,. Ilycts

u WeCZ(_ ), TOTAa MHTErpupyst obe yactu ToxaectBa (7) mo obmactu D, u umcnoms3ys dopmymy

lNaycca-OcTporpackoro, MoJIy4nM:

[[ xzey?zer Ku % —w%ujcos(n, x)}ds + [[ sy Ku %W —W%UJ cos(n, Y)}ds +

oD, oD

+5[D.[ X2 y?P 7% H 86\;v WZ jcos(n z)}ds Jﬂxz’”yzﬂz” [uHaM(w)—WHaﬁ,y(u)]dxdydz . (8
3mecs 0D, =D, wUD,, uD,, UD,,_, cos(n, x)leL, =dydz,

cos(n, y)dD,, =dxdz, cos(n, z)dD,, = dxdy, n— Bueurnsis Hopmainb k 0D, .
ITycts B dpopmyne (8) u(Xx,y,z) — pemenne 3anaun Heiimana ¢ ycnousimu (3) — (6) i ypaBHEHUS

(2), a w(X,y,z)=1. Torna:
Ha,ﬁ,y (U) = F(X! y! Z)’ Haﬁy}/ (W) = 0,

ow ow oW
B> [w] = x**y*#2% | cos(n, x) - — + cos(n, y) -— +cos(n, z) - — | =0,
<P w y [()ax ()/)ay ()GZJ

U, Iepexos 3/1ech K npeaeny npu & — 0, moisyyum:
(9)

H X*“y?P 727 F (x, y, z)dxdydz = J'J'(p(P)dS + ~”vl(y, z)dydz +”v2 (x,2)dxdz +jjv3(x, y) dxdy
S Dy D2 D3

3TOMy COOTHOIIICHHUIO HCO6XOI[I/IMO AOJDKHBL YAOBJICTBOPATL HAHHBIC 3adavdu Heiimana. B O6H_[€M
CJIydac, KaKk Mbl BUJTUM, BHYTPCHHAA 3aa4a Hetimana JUISL OZ[HOPO,Z[HOFO ypaBHeHI/ISI

(U)=u, +u, +u, +—u +%u + u =0
X y

pElIeHNsT He UMEET — PEIIeHne MOKET CYIIEeCTBOBATH JIMIIB TOTIa, KOT/Ia BBIIIOJIHEHO ycioBue (9).
B wyacTHBIX ciydasx ONHOPOJHBIX KpPaeBBIX YCIOBHH WM OJHOPOJHOTO U PEpEHINATLHOTO

(10)

aﬂy

YpaBHCHUSA JOJIKHO BBIIMIOJHATHCA COOTBETCTBCHHO OAHO M3 IBYX PABCHCTB!

[y 2 h, , (dedydz = [[ ey 2 (x,y, 2)dedydz,
D D

[[Be#7[u]ds = [[p(P)ds.
S S
C npyroii CTOpOHBI, OOIIEHU3BECTHO, YTO pPEIICHHE BHYTpPeHHeW 3amaud HeliMaHa uis ypaBHCHHS
afp 7(u) =0 (ecnm oHO cymIeCTBYeT) He €AMHCTBEHHO: eciu GyHKus U(X,Y,z) pemraer 3anady Heiimana
JUIA CHHTYJIIPHOTO SJLIMITHYecKoro ypasnenus H, ;- (U)=0, 1o, KaK 3TO MBI TOKaXKeM B OTOH paboTe
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¢yakoms  u(x,y,z2)+C, rtme C-

NMpPOMU3BOJIbHAS TOCTOAHHAs, pEIaeT Ty e 3ajauy. Teopemoit

CIMHCTBEHHOCTH B JAHHOM CJIydae SBIICTCS YTBEPXKICHHE, 1O KOTOpOMY BbIpaxkeHue U(X,Y,z)+C
HCYEPIBIBAET BCE PEIICHUS STOM 3a1a4u.

Teopema. /IBa pemenns BHyTpeHHel 3agaun Hevimana mis ypasaeHus (10) MOTyT OTIIM9IaThCS TOIBKO
Ha TIOCTOSTHHOE CJIaraeMoe.

JlokaxkeM 3Ty TeopeMy, peanonaras rpaauiy 0D, ob6mactu D, perymsproit.

HyCTI) BHYTPCHHAA 3aaayda Heiimana uMmeeT nBa PpCUICHUSA: Ul u U2. Hx Pa3HOCThb U=U1—U2
YAOBJICTBOPSACT COOTHOLICHUSIM

Nl 0, y¥ ar 0,
OX|y—o y=0
M o, Bt [u] =o0.
07|, S

K ¢ynkunm u odnactu npumenum dopmyny ["aycca-Octporpaackoro (cmotpute paBeHcTBa (7) u (8)):
ﬂ X2 y?h 7% [uf +U + uf]dxdydz = ”uBrf"'”'y[u]dSé, +
Dg Se

— . 11
az 3¢ ( )

®ynkimsa U HempepblBHA U, CIEI0BATENIBHO, OTpaHHYeHa B D. B To e BpeMs BEIMUMHbI Br‘f'ﬂ 7Tul,

Wl el

— paBHOMEpHO cTpemsitcs K Hymwo. [lepexons B coorHomenun (11) x mpeneny,
OX oy 0z
MOJTyYUM:

+.[.|' x> y2ﬂ227ua—uleg + ﬂ x> yzﬂz”ua—udng + U x*“y* 7%y )
Die X D2g 6y D3;

X

jﬂ x> y?P ¥ [uf +uj +uf]dxdydz =0.
D
Orcrona U, =0, u, =0, u, =0, u, cnenoparensHo, U(X,Y,Z2)=const. Teopema nokasana.

CymecTBoBaHue pelieHHs BHyTpeHHeil 3agauyn Helimana.
CyllleCTBOBaHHE PEIICHUS MOCTABJICHHBIX CMEIIAHHBIX 3a/a4 JIOKaXKeM MeToaoM (QyHkuuu ['puna.

Jlist atoro monokum, uto a=b=C u D, =S smusercs 1/8 gacts chepsr ¢ uenrpom B Touke O(0,0,0),
pamnycom R=a.

ITycts (X,Y,z) — mpou3BosIbHAs TOUKAa B Ry, a (XO, Yo Zo) € R, — HekoTopas pUKCHPOBAHHAS TOUKA B
N
R;.

Onpenenenne 1. Oynxumeit I'puna 3amaun ans  ypaBHenus (10) HasbiBaeTcs (yHKUIUS
G, (X, Y, 23 X0s Y01 2 ), YJOBJIETBOPSIOIIAS YCIOBUSIM:

(i) ora ¢yHKuMs sBIsSETCA peryysipHbIM pemeHueMm ypasHeHus (10) B BHytpm obnactu D, 3a
UCKITIOUCHUEM TO‘IKI/I(XO,yO,ZO),

(i) ona ymoBneTBOpSIET TPAHUYHBIM YCIIOBUSIM:

X2 aGO(X’ Y, 2, X, yovzo)

=0, (y,z)eD,,

= ~ (y.2)e

y2# Gy (XY, 2%, Yo, Z0) =0, (x,2) €D,
6y y=0

2 aGO(X, y,Z;XoayO'ZO)| =0 (x y)eD
az B y y 3

B [GO]‘S =0, (x,y,2) €S,

(iii) oHa MOXeT OBITh ITPEJICTABICHA B BUJIC:

Go (X, Y, Z: %0 Yo Zo ) = o (X, Y1 Z %o, Yor Zo ) +8O(X, Y, Z5 Xg, Yor 2
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rae q, (X, Y, Z; %y, Yoo Zo) — (yHgameHTanpHOE pernienne ypasHeHus (10), onpenensieMoe paBeHCTBOM:
[19]:

1
F(S) a+ﬁ+7/+ a, B

2a, Zﬁ, 2y,
a Q@(X, Y, Z; %y, Yoo Zo) — perynsapHoe pemenne ypasHenus (10) B oonactu D:

Ao (X, ¥, 25 %9, o1 Zp) = &g |

1+2a+2ﬂ+2y

a +2a+2p4+2y
8(x, y’Z;meo'Zo):_[R_] 0o (X.,2; %, 96, %)
0

2 2 2 2
r-—r r? —I’ I’
52 21’ 77 é/_
r
2 2

(x=%) +(V—yo)2+(2—zo) o =(X+Xo)2+(y—yo)2+(2—zo)2'
:(x—x0)2+( +y0)2+(z—zo)2,r32=(x—x0)2+(y—y0)2+(z+zo)2.

22 22 2
R0=x0+y0+20, %’—Rz o’%:?ym%:
0

_‘
I

a

0
_ 1 (@B (N (Q2a+28+2y)

27 Ta)L /T2 (a+B+7)
runepreomerpudeckas GyHkus Jlaypudenna ot Tpéx mepeMeHHbIX:

0

3necs F¥ —

o0 b2 b3k m \,n Sk
R y’z):m%o(a)m(:;(t(&c):;((czn)( | =

[TycTs (Xo,yo,zo)e D. Beipexxem u3 ob6mactu D map mamoro paaumyca & UIEHTPOM B TOYKE

(Xo,yo,zo) U octaBiIyrocs 4yacth D o6osHaumm uepes D,, a uwepes C, — cdepy BbIpe3aHHOro mapa.
Ucnonbiys popmyny (8), nomyanm:

oG ou
2a,,25 52 25,2
gx y"z 7[Ua—nl G, e~ }dS _Uy 2°7v,(y,2)G, (0, Y, Z; Xo, Yo, 2o ) dydz —

—j x> 2%v, (X, z)Go(x,O,z,xo,yO, o dxdz—j X4y vy (X, Y)Gy (X, ¥, 05 Xy, Yo, Z ) dxdy
Do D3
+” Xy 1 o(X,Y,2)Gy (X, Y, Z; X, Yo 25 ) dS.
S

Hautee, cnenys pabote [15] v yunuThIBas 2JIEeMEHTAPHBIC COOTHOIICHHUSI
F/§3)(a’blvb2’b3;cl’cvcs;ol y,z): Fz(a’bszs;cz'cs;yl)'
F& (aby,b,,by;c,.C,,05%,0,2) = F, (a,by, byic, 635 %, 2),
FO (aby,b,,byic,,C,,050%,y,0) = Fy (a,b,by56,,¢5%,Y,0),

IOy YUM:

(8 B 7i28.2rm80, &8
U(XO’yo’ZO):koﬂyzﬁz”vl(y,z){ 2(,30/37/ 5,276, 01)

1+2a+24+2
xl a+2+2y

F 1 H ;2 12 7 (X)’ (X)
2(ﬂoﬁ7 B2y, )}dydz—

H+2a+25+2
Y1 a+2f+2y

F a,v.2a,2 (y)’ (y) F a,v.2a,2 (y), (y)
—kOIJ.XZZyVZ(X,Z)[ 2(ﬂo v ViSo1 1St )_ 2(/31 v 7:Sa ) dxdz —
D2

+2a+24+2 1+2a+2 p+2
Xz a+2+2y Y2 a+2p+2y
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. . e(2) ,(2) . L) ()
_kOIJXyZﬂvs(X, y){FZ(ﬂO!aiﬂ12a12ﬂ1§Ol !7701 )_ F2 (ﬂo,a,ﬂ,2a,2ﬁ1§02 ,7702
D3

) dxdy +

1+2a+2p+2 1H+2a+2p+2
X3 a+2p+2y Y3 a+2p+2y

+” XY 7% (X, Y,2)Gy (X, ¥, Z: X9, Yo Zo )OS + C, (12)
S

rae S, =%+a+ B+, C — npoussonbHas moCTOSHHAS
2 2 2 2
XE=x5+(y—Yo) +(z2-2,)", XZ=(x=%) +Y5+(z—12,)",
2 2
X3 =(x=%) +(y=Y) +2,
2 Wo ) 22,V X+2 , Ay,
lea__O +a__0 + 0y+0202_a,
a a a

2

a
XX, | 22,V Y2422 X2+ 7
Y22= a__o + a__O + 0 - 0 X2+ - 0 22_a2’
a a a a
2 2 2, .2 2, .2
X +2 X5 +2
Y32= a__XO + a_m +y0 > 0X2+ 0 . 0y2_a2,
a a a a

=& o &P =&l 1 =l 1 =l $ =Gl ¢ =S
& =0iXX%, 1 = O\ YYo, G = 0122, 1=12;
RS (Y7 +Y,) +Y7 —a?)
3necy F, —runepreomerpuueckas GyHKIUS ANMess OT ABYX €PEeMEHHBIX:

P e S

3axmodenue. Mtak, Mbl J0Ka3aIu CIEAYIOLLYIO TEOPEMY:
Teopema 2. Baytpennss 3agaua Heiimana ¢ rpannyaasiMu yenoBusimu (3) — (6) st ypasHenust (10)
nMeeT OeCUrCIIEHHOe MHOXKECTBO PELICHNH, U OHU NpeACTaBisioTes hopmyioi (12).

JUTEPATYPA:

1. Holmgren E. Sur un porleme aux limites pour l'eqution y"z  +z, =0//Arkiv for matematik,

astronomi och fysik, 1927, v. 19 B, No.14. P. 1-3.
2. Cmupnos M.M., Bwipooicoarowuecss sanunmuieckue u eunepboaudeckue ypasuenus. M.. Hayxka,
1966.

3. Agostinelli C. Integrazione dell’equazione differenziale U, +U, +U, + x7u, =0 e problema

analogo a quello di Dirichlet per un campo emisferico // Atti della Accademia Nazionale dei Lincei. 1937.
6(26). -P.7-8 (Italian).

o 4 -1
4. Onescxuii M.H. Pewenus 3adauu /Jupuxne, omHocswelcs K ypashenuio Au+ px'u, =f ons

noaycgepuuecxou oonacmu // Joxn. AH CCCP. 1949. T.64. 6. C. 767-770.

5. Kenoviuu M.B. O nexomopuix ciyuasx 8ublpodicOeHUs YPasHeHUL dIIUNMUYEcK020 mMuna Ha epanuye
obracmu. JJAH CCCP. 1951. T.77. 1. C.181-183.

6. Ergashev T.G. The Dirichlet problem for with several singular coefficients. Electronic Journal of
Analysis and Applied Mathematics, 2018, Ne I, p.81 - 99.

7. Ergashev T. G., Hasanov A. Holmgren problem for elliptic equation with singular coefficients.
Vestnik KRAUNC. Fiz.-mat. nauki. 2020, Ne 32:3, P.159 - 175.

8. Opeawes T.I'. Obodbwénnas 3a0aua Xorvbmepena 0as IIUNMULECKO20 YPABHEHUS. ¢ HECKOJbKUMU
cuneynapioimu kodppuyuenmamu Jugppepenyuanvuvie ypasnenus. 2020. T.56. Ne 7. C.872-886. DOI:
10.1134/S0374064120070043.

9. Karimov E.T., Nieto J.J. The Dirichlet problem for a 3D elliptic equation with two singular
coefficients//Computers and Mathematics with Applications, 2011, No.62. P. 214 - 224.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 47



EXACT AND NATURAL SCIENCES

10. Salakhitdinov M.S., Karimov E.T. Spatial boundary problem with the Dirichlet-Neumann
condition for a singular elliptic equation//Applied Mathematics and Computation, 2012, No.219. P.3469-
3476.

11. Karimov E.T. On a boundary problem with Neumann’s condition for 3D singular elliptic
equations//Appl. Math. Lett., 2010, No.23. P.517-522.

12. Karimov E.T. A boundary-value problem for 3-D elliptic equation with singular
coefficients//Progress in analysis and its applications, 2010. P.619-625.

13. Nieto J.J., Karimov E.T. On an analogue of the Holmdreen’s problem for 3D singular elliptic
equation//Asian-European J. of Math., 2012, v.5, No.2. P. 1 - 18.

14. Kapumos I.T. O 3a0aue [Jupuxie 01 mpeéXmepHo2o SaIUNmuiecko20 YPAGHEHUs. C CUHSYISIPHLIMU
rkoagpuyuenmamu. /foxnaovr Axkademuu Hayx Yzbexucmana, 2, 2010, 9-11.

15 Kapumos O.T. Kpaesasa 3a0aua 0na mpexmepHo20 31IURMUYECKO20 YPAGHEHUS C CUHSYAPHbIMU
Koagpuyuenmamu. Yzoexckuii mamemamuveckuii scypuan, 2, 2012, 56-66.

n
16. Xacanos A. O6 oounoii cmewannoi 3adaue Ons ypasnenus signy|y|” u,, + +|X| uy, =0. 7

Uszsecmusn AH Y3CCP, cepust puz.-mam. nayx, 1982, 2, c. 28-32.

17. Tynaxosa 3.P. Cmewanuas 3a0aua 07ist MpEXMEPHO20 CUHSYIAPHO2O0 INIUNIMUYECKO2O YPAGHEHUSL.
Hayunwiii gecmnux Hamaneanckozo eocyoapcmeentozo ynusepcumema, 2023, Ne 7, ¢.44 — 51.

18. Tulakova Z.R. Mixed problem for the three-dimensional elliptic equation with the two singular
coefficients. Scientific bulletin of Namangan State University. 2023, no. 11, pp. 43 — 48.

19. Hasanov A., Karimov E.T. Fundamental solutions for a class of three-dimensional elliptic
equations with singular coefficients//Appl. Math. Lett. 2009, No.22. P.1828-1832.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 48



EXACT AND NATURAL SCIENCES

UO“K 620.92

O‘ZBEKISTON IQLIM SHAROITIDA 300 kW QUVVATGA EGA TARMOQQA ULANGAN
QUYOSH FOTOELEKTRIK TIZIMINING SAMARADORLIK TAHLILI

Raxmatov Ilhom Ismatovich,

Buxoro davlat universiteti professori, texnika fanlari nomzodi
I.l.raxmatov@buxdu.uz )

Samiyev Kamoliddin A’zamovich,

Buxoro davlat universiteti dotsenti, texnika fanlari doktori
k.samiev@buxdu.uz )

Mirzayev Mirfayz Salimovich,

Buxoro davlat universiteti o ‘gituvchisi
m.s.mirzayev@buxdu.uz )

Annotatsiya. Mazkur magolada O ‘Zbekistonning turli hududlaridagi iglim sharoitida 300 kW
guvvatga ega tarmoqgga ulangan quyosh fotoelektrik tizimining samaradorligi tahlil gilingan. Hisoblashlar
ko ‘rsatishicha 300 kW guvvatga ega quyosh fotoelektr stansiyasining hududlar kesimida bir yil davomida
ishlab chiqarishi mumkin bo ‘Igan quvvat ko ‘rsatgichlarining maksimal giymati 0,477 MW ni, minimali esa
0,452 MW ni tashkil etadi. Fotoelektrik tizimlarning hudud iglim sharoitidan kelib chiqib, ishlab chigarilgan
elektr energiyasi hisobidan iqtisodiy jihatdan o ‘z-o zini eng gisqa qoplash muddati 8,6 yilni, eng uzog ‘i
bilan 9 yilni tashkil gilishi aniglandi. Bir yil davomida 300 kW quvvatga ega quyosh fotoelektr tizimlari
hisobidan hududlar kesimida 90,4 tonnadan 95,5 tonnagacha CO, gazlarining atrof muhitga chigarilishini
oldi olinishi hisoblab chigilgan.

Kalit so‘zlar: quyosh radiatsiyasi, temperatura, energiya, quyosh panellari, invertor, iglim
ko ‘rsatgichlari, energiyaning solishtirma narxi.

AHAJIN3 D®PEKTUBHOCTHU COJTHEYHON ®OTOJIEKTPHUECKOM CUCTEMBI
MOIIHOCTBIO 300 kBt B KINMMATHYECKHUX YCJIOBUAX Y3BEKNCTAHA

Annomauus. B Oannoil ucciredosamenvckoi pabome Ovlia NPOAHATUIUPOBAHA IPHexmusHocmb
NOOKIIOYEHHOU K Cemu CONHEYHOU (omodieKkmpuieckou cucmemvl mowHocmoio 300 kBm 6 meuenue 2ooa 6
KAUMAMUYECKUX YCI0BUAX PA3HBIX PE2UOHO08 Y30eKucmaua. Ycmanosneno, 4mo MAKCUMAIbHOe 3HAYeHUe
nokazamenel MOWHOCMU, KOMOPOe MONHCEM 8blOamb 3d 200 COTHEUHAs: (YOMOINEKMPUYECKAsT YCIMAHOBKA
mownocmuio 300 kBm, cocmagnsem 0,477 MBm, a munumanvnoe — 0,452 MBm. C yuémom pe2uoHanbHuIx
KAUMATMUYECKUX YCI08ULL ONPedesieHO, YMO HAUMEHbUUL CPOK OKYNAeMOCmU (OmosieKmpuieckux cucmem
om evlpabamuvleaemMotll IAeKMpoIHepeUul cocmasgisiem munumym 8,6 nem, a maxcumym - 9 nrem. Iloocyumarno,
umo coxpawenusi evlopocos CO, 6 pecuone modxcHo npedomspamums om 90,4 0o 95,5 moun 3a cuém
CONHEYHbIX homosnekmpuueckux cucmem mowrocmoio 300 kBm.

Kntouegvle cnoea: conneunoe usnyuenue, memnepamypa, dSHepeus, COIHEYHbvle NAHell, UHEEPMOop,
KAuMamuyecKue HoKasamenu, y0enbHas Yeua IHepul.

ANALYSIS OF THE EFFICIENCY OF A 300 kW SOLAR PHOTOVOLTAIC SYSTEM IN
THE CLIMATE OF UZBEKISTAN

Abstract. In this research work, the efficiency of a 300 kW grid-connected solar photovoltaic system
was analyzed over a year under the climatic conditions of different regions of Uzbekistan. It has been
established that the maximum power value that a 300 kW solar photovoltaic installation can produce per
year is 0.477 MW, and the minimum is 0.452 MW. Taking into account regional climatic conditions, it was
determined that the shortest payback period for photovoltaic systems from generated electricity is 8.6 years,
and the shortest is 9 years. It is estimated that between 90.4 and 95.5 tons of CO, gases could be prevented
in the region by 300 kW solar photovoltaic systems.

Keywords: solar radiation, temperature, energy, solar panels, inverter, climate indicators, levelized
cost of energy.
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Kirish. Ilmiy elektron ma'lumotlar bazasi (sciencedirect.com) da 2010-2023- yillarda fotovoltaik
tizimlarni o‘rganishga bag'ishlangan magqolalar soni tahlil gilinganda, 2010- yida 315 ta magola chop
etilganligini, 2023- yilning noyabrigacha esa 4134 ta maqola chop etilganligini ko‘rish mumkin. Bu vyillar
davomida energiyaga bo‘lgan talabning oshishi va gayta tiklanuvchi energiya qurilmalaridan foydalanish
zaruratini, hamda hozirgi vaqtda shu sohadagi tadgigotlar dolzarb ekanligini ko‘rsatib beradi [1].
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1-rasm. Sciencedirect.com ilmiy elektron ma’lumotlar bazadagi fotovoltaik tizimlarni tadqiq
etishga bag'ishlangan maqolalar soni

1-jadvalda oxshash va turli xil iglim sharoitlariga ega bo‘lgan fotoelektrik tizimlarga bag’ishlangan
tadgiqotlar natijalari keltirilgan bo‘lib, garalayotgan tizim xususiyatini tavsiflovchi kattaliklar taggoslangan.
Tadgigotlarda CIS; p-si; JKM250PP-60; ND-235E1H tipdagi quyosh panellarining samaradorligi
o‘rganilgan, unda CIS panelning samaradorligi 19.6% ni tashkil etganini ko‘rish mumkin [2;3]. O‘rganilgan
maqolalarda keltirilgan invertor samaradorligi (Abdulhameed Babatunde Owolabi et al. 2022) tomonidan
o‘rganilgan ishda 96.4%, sistemaning samaradorligi esa 14.5% tashkil etgan [2].

1-jadval.
O‘rganilgan fotovoltaik tizimlarning umumiy xususiyatlari
Ne Tadgiqot Tadgiqot PV Panelning | Invertorning | Tizimning Adabiyot
joyi sanasi turlari | samaradorli | samaradorlig | samaradorl
gi (%) i (%) igi (%)
1. Thailand 2012 p-si 11.2 93 10.41 Chimtavee and
Ketjoy (2012)
2. Turkey 2013 p-si 9.54 - - Eke and Demircan
(2013)
3. India 2014 p-si 11.07 - 10.52 Tripathi et al.
(2014)
a-si 6.56 - 6.06
4. Lesotho 2015 p-si 10.93 87.75 9.58 Mpholo et al.
(2015)
5. India 2016 p-si 13.71 - - Shravanth Va-sisht
et al. (2016)
6. Ghana 2017 HIT - - - Quansah et al.
m-si - - - (Akhter et al.,
p-si B - - 2020)
a-si - - -
CIS - - -
1. Japan 2018 p-si 1 10.8 89.1 - Tahir et al.
p-si 2 9.5 89.2 - (Quansah et al.,
CIS 10.1 85.1 - 2017)
CIS 9.3 85.3 -
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8. Malaysia 2019 a-si 9.34 94.14 8.8 Akhter et al.

psi 127 03 11.33 (Akhter etal.,
m-si 73 93.1 6.8 2020)
9. South 2022 m-si 15.04 96.4 14.51 Abdulhameed
Korea p-si 1332 96.16 1326 Babatunde
Owolabi et al.
(2022)

10. | Tamil 2019 p-si 17.99 - - P. Ramanan et al.
Nadu, CIS 19.57 - - (2022)
Southern
India

11. | Jazoir 2020 ND- 121 96 9.7 S. Bouacha et al.

235E1H (2020)
12. | Bamako 2023 JAMG60S - - - Bakamba dite
09- Djénéba Sacko et
320/PR al.
(2023)
13. | Kenya 2023 JKM250 15.27 - - Emmanuel Ayora
PP-60 etal.
(2023)

Quyosh fotovoltaik tizimining tavsifi. 300 kW quvvatga ega quyosh fotovoltaik tizimi bitta
transformatorga ulanadi. Fotovoltaik tizim 546 ta quyosh panellaridan iborat bo‘lib, ularning har biri 550 W
quvvatga ega va 3554,1 m? maydonni egallaydi. Bundan tashgari, umumiy quvvati 300 kW bo‘lgan 6 ta
guyosh invertorlaridan foydalaniladi. Quyosh invertorlari modullarga ulangan quyosh optimizatorlari
yordamida panellarning kuchlanishini, ogimini va quvvatini muvofiglashtiradi.

Texnik xususiyatlari. Tadqiq etilayotgan quyosh fotovoltaik elementlari 550 W quvvatga ega
Ipvisola monokristalli elementlaridan iborat. Uning texnik xususiyatlari [4] da keltirilgan.

Ma'lumotlarni yig'ish va monitoring qilish. Ushbu tadgigot uchun zarur bo‘lgan atrof-muhit
harorati va quyosh radiatsiyasi NASA-SSE ma'lumotlar bazasidan olingan. O°zbekiston viloyat markazlari
joylashuv koordinatalari NASAning atrof-muhit harorati va quyosh radiatsiyasi bo‘yicha anig ma'lumotlarini
olish uchun chegara shartlari bo‘lib xizmat gildi. Quyosh invertorlari ma'lumotlarni quyosh energiyasini
kuzatish tizimining serverlariga uzatadigan shlyuzga uzatadigan mahalliy tarmogga ulangan deb hisoblanadi.
Ushbu ma'lumot real vaqt rejimida Ipvisola onlayn portali orgali masofadan turib amalga oshiriladi. Elektr
samaradorligi to‘g'risidagi ma'lumotlar quyosh monitoringi portalida soatlik, kunlik, oylik yoki yillik
saglanib boriladi. Monitoring bloki real vaqgt rejimida quyosh elektr stantsiyasining ishlashi to‘g'risida
moliyaviy va texnik ma'lumotlarni tagdim etadi.

Samaradorlik tahlili. Tarmogga ulangan quyosh fotovoltaik tizimining xususiyatlari 1998- yil IEC
61724 standarti (xalgaro elektrotexnika komissiyasi, 1998) yordamida tahlil gilindi [4,5]. Ushbu standartda
keltirilgan ishlash ko‘rsatkichlari fotovoltaik tizimlarning ishlashini baholash va tizimlar tomonidan
ko‘rsatilgan yo‘qotishlarni aniglash uchun juda muhimdir [6]. Baholangan parametrlar ishlash koeffitsienti,
quvvat chiqishi, tizim yig'ish yo“qotishlari, yakuniy quvvat va quvvatdan foydalanish koeffitsientidir.

Fotovoltaik gurilmaning energiya chigishi modeli. Quyosh fotovoltaik elektr stantsiyasining yillik
energiya ishlab chigarishi quyidagicha hisoblanadi

Epy = B pyDfPspNg (1)

bunda Epy - fotovoltaik qurilmaning chigish quvvati kW soat, B. ;- fotovoltaik qurilmaning nominal
quvvati B KW, D¢ - bu umumiy pasayish koeffitsienti , Pg,- bu o‘rtacha kunlik eng yugori quyosh soati , Ny-
bir davrdagi kunlar soni, masalan, vil.

Nominal xarakteristikalarning pasayish koeffitsienti elementning hagiqiy haroratini quyidagicha
modellashtirish orgali hisoblanadi [7-9]:

T, =T, + (M) . S, 2)
SNOCT

bunda T.- yacheykaning haqiqiy ish harorati °C, T,- atrof-muhit temperaturasi °C, Tyocr-
yacheykaning normal ishchi temperaturasi °C, S- quyosh nurlanishining intensivligi kW/m? da, Syocr-
standart sinov sharoitida quyosh nurlanishining intensivligi (STC) kW/m? da.
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Harorat ta'siri tufayli maksimal quvvatning pasayishi miqdori foiz sifatida quyidagicha hisoblanadi,

Preq = a(T¢ — 25°C) 3)
bunda P,..4- maksimal chigish quvvatining foizda pasayishi, a- yacheyka haroratining har bir °C %/°C
ga o‘zgarishi tufayli maksimal chigish quvvatining pasayishini anglatadi.

Shuning uchun modul haroratining o‘zgarishi tufayli nominal xususiyatlarning pasayish koeffitsienti
quyidagicha hisoblanadi.
Dtemp =1—Preg (4)
Yugorida aytib o‘tilgan tizim komponentlari tufayli nominal xarakteristikaning pasayish koeffitsientini
hisobga olgan holda Dy, nominal xarakteristikaning umumiy pasayish koeffitsientini quyidagicha
tasvirlash mumkin

Df = Dtemstys 5)
Fotovoltaik qurilmaning quvvat koeffitsienti (6) tenglama yordamida aniglanadi
E
Capacity factor = m (6)

Igtisodiy tahlil. 300 kW quvvatga ega quyosh fotovoltaik qurilmasining narxi 293396,14 dollarni
tashkil etadi. 2023-yil noyabr oyida valyuta kursi 1 AQSh dollari = 12270,1 o‘zbek som [10] ni tashkil etadi.
Shunday qilib, mazkur loyihaning umumiy giymati gariyb 3 600 000 000 o°zbek so‘mni tashkil etdi.
Tadgiqot davomida iqtisodiy ko‘rsatkichlarni hisoblash va tahlil gilish uchun xarajatlarni qoplash muddati va
energiyaning solishtirma narxi (LCOE) foydalanilgan. Energiyaning solishtirma narxi quyidagicha
aniglanadi:

_CRF*Cy +Cpgy cost
LCOE = L, Wh @)
bu yerda C;-investitsiya kapitali; Cy g - Yillik foydalanish va texnik xizmat ko‘rsatish xarajatlari; Ea-
yillik elektr energiyasini ishlab chigarish; va CRF - ma'lum bir vaqt ichida ushbu annuitetni olishning joriy

giymatiga doimiy annuitet.

. i(1+i)™
CRFGm) =g @)

To‘lov muddati loyihaning pul ogimlari investitsiya kapital xarajatlarini goplashi uchun zarur bo‘lgan

vagqt sifatida belgilanadi [11; 12]. Xarajatlarni goplash muddati quyidagicha belgilanadi:
I1Cy
SPP = CF, 9

bunda IC, — investitsiya gilingan kapitalning giymati; CF; - loyihaning yillik pul ogimi.

Quyosh fotovoltaik tizimlarining afzalligi shundaki, ular butun faoliyati davomida issiqxona gazlarini
(IG) chigarmaydi [13]. 2019-2020- yillarda O‘zbekistonda quyosh PV tizimlari uchun o‘rtacha emissiya
koeffitsienti 0,4087 tonna CO,/kW-soatni tashkil etgan [14]. Tarmoqning emissiya koeffitsienti odatda
guyosh fotovoltaik tizimlari yordamida elektr energiyasini ishlab chigarish orgali oldini olish mumkin
bo‘lgan karbonat angidrid migdorini hisoblab chigadi. Ushbu tarmoq emissiya koeffitsientidan foydalanib,
atmosferaga issigxona gazlari chigishini kamaytirish quyidagi formula bo‘yicha hisoblanadi.

(€CO,), = 0.4087 - E, (10)

bunda E, - belgilangan davrda ishlab chigarilgan energiya.

Natijalar va mulohazalar. Atrof-muhit harorati va quyosh radiatsiyasi to‘g'risidagi ma'lumotlar
NASA-ESS tomonidan olingan.

2-rasmda 300 kW quvvatga ega quyosh elektr stansiyasining hududlar kesimida bir yil davomida
ishlab chiqarishi mumkin bo‘lgan quvvat ko‘rsatgichlari keltirilgan. Bu ko‘rsatgichlar 1- formula yordamida
hisoblab chigilgan. Hududlar kesimida garaydigan bo‘lsak, yil davomida elektr energiyasining eng yugori
ishlab chigarilishi Termizda, eng pasti esa Toshkent va Gulistonda kuzatilgan. Bir yil davomida 300 kW
guvvatga ega quyosh elektr stansiyasi Termizda 0,477 MW ni, Toshkent va Gulistonda esa 0,452 MW ni
tashkil giladi.
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0,48
0,475
0,47
0,465
S 046
2 0,455
0,45 -
0,445 -
0,44 -
0,435 -

2-rasm. Ishlab chigarilgan energiya

Igtisodiy hisob-kitoblar (1) tenglama asosida energiya sarfi usuli bilan amalga oshiriladi. Hisob-
kitoblarga ko‘ra, chegirma stavkasining o°zgarishi natijasida energiya narxining o‘zgarishi 3-rasmda
ko‘rsatilgan. Shunga ko‘ra, chegirma stavkasi 2 foizdan 14 foizgacha ko‘tarilganda, kotirovka gilingan
energiya narxi 0,014 dan 0,099 dollargacha o‘zgaradi.

0,1
0,09
0,08
0,07 - W 2%
wn 0,06 - m 4%
§ 0,05 - m6%
= 0,04 -
’ m 8%
0,03 -
0,
0,02 - m10%
0,01 - m12%
0 - " 14%

3-rasm. Elektr energiyasining joriy giymatining chegirma stavkalariga bog'ligligi

O‘zbekistonning turli hududlarida 300 kW quvvatga ega quyosh fotoelektr tizimlarining o‘zini
igtisodiy jihatdan qoplash muddatlari 4-rasmda keltirilgan. Hududlar kesimida quyosh fotoelektr
tizimlarining yillar davomida ishlab chigarishi mumkin bo‘lgan quvvat ko‘rsatgichlari hisobidan 9-
formuladan foydalanib hisoblanganda o‘z-o‘zini goplash muddati eng gisqa bo‘lgan hudud Termizda 8,6
yilni, o‘z-o°zini qoplash muddati uzoq bo‘lgan hududlar Toshkent va Gulistonda 9 yilni tashkil giladi.
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4-rasm. O¢zbekistonning turli mintagalarida quyosh fotovoltaik tizimlarini goplash muddati

O<zbekistonning turli hududlarida CO, emissiyasini bir yil davomida 300 kW quvvatga ega quyosh
fotoelektr tizimlari hisobidan kamaytirish 5-rasmda hududlar kesimida tonna birligida ko‘rsatilgan.
Hisoblashlarda 10-formuladan foydalanilgan. Hisoblashlar shuni ko‘rsatadiki, hududlarda 300 kW guvvatga
ega quyosh fotoelektr tizimlaridan foydalanganda CO, gazlarining atrof- muhitga chiqarilishi Termizda 95,5
tonna, Toshkentda 90,4 tonna va Gulistonda esa 90,5 tonnaga kamaytirish mumkinligi hisoblab chigildi.
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5-rasm. O‘zbekistonning turli mintagalarida CO, emissiyasini kamaytirish

Xulosa. O‘zbekistonning turli hududlaridagi iglim sharoitida 300 kW quvvatga ega tarmoqga ulangan
guyosh fotoelektrik tizimining samaradorligi yil davomida tahlil gilingan. 300 kW quvvatga ega gquyosh
elektr stansiyasining hududlar kesimida bir yil davomida ishlab chigarishi mumkin bo‘lgan quvvat
ko‘rsatgichlari hisoblab chigilgan bo‘lib, ishlab chigarilgan elektr toki quvatining yillik maksimal giymati
0,477 MW ni, minimali esa 0,452 MW ni tashkil etgani keltirilgan. Fotoelektrik tizimlarning hudud iglim
sharoitidan kelib chigib, ishlab chigarilgan elektr energiyasi hisobidan igtisodiy jihatdan o‘z-o‘zini eng gisqa
goplash muddati hisoblashlar asosida 8,6 yilni, eng uzog‘i bilan 9 yilni tashkil gilishi aniglangan. CO,
emissiyasini bir yil davomida 300 kW quvvatga ega quyosh fotoelektr tizimlari hisobidan hududlar kesimida
90,4 tonnadan 95,5 tonnagacha CO, gazlarining atrof- muhitga chiqarilishini oldi olinishi hisoblab chigilgan.
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TIKUV MASHINALARINING MOKI VA MOKI G*‘ALTAGIGA KIMYOVIY-TERMIK
ISHLOV BERISHDA ISSIQLIK KUCHLANISHI VA DEFORMATSIYASINING TADQIQI
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Toshkent kimyo-texnologiya instituti Shahrisabz filiali katta o ‘gituvchisi
Safarov Nazirjon Maxmudovich,
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Usmanov Irzabek Azat o‘g‘li,

Berdag nomidagi Qoragalpoq davlat universiteti stajyor o ‘gituvchisi
Babajanov Jasurbek Egamovich,

Berdag nomidagi Qoragalpoq davlat universiteti katta o ‘gituvchisi

Annotatsiya. Magolada tikuv mashinalarining moki va moki g ‘altagiga kimyoviy-termik ishlov
berishda metallarga issiglik bilan ishlov berish jarayonida ularning kuchlanishi va deformatsiysini
aniglash ustida nazariy tadgiqotlar bajarilgan bo ‘lib, yuqori aniglikdagi yechimni olish mumkin bo ‘lgan,
material bir xil bo ‘lmagan bruslarning deformatsiyalarini va turli yuklanishlar ostida kuchlanishlarni
aniglash masalalari o ‘rganilgan. Moki ichkari tomonidan gizdirilganda, mokining tashqi yuzasida maksimal
aylana harorat kuchlanishlari paydo bo ‘ladi va ichki bosimning kuchlanishi bilan turli (+ yoki-) belgilarga
ega bo 1adi, buning natijasida moki devorining materiali tashqi gizdirish bilan yuklanganidan ko ‘ra bir
tekisda yuklanishda bo ‘ladi.

Kalit sozlar: issiglik, termal kuchlanish, deformatsiya, kengayish koeffitsiyenti, gizdirish, sovitish,
vaqt, xavfli zona, kiyoviy-termik ishlash, kuch, tenglama, bosim.

WCCJEIOBAHUE TEILIOBBIX HAIIPSIXKEHUM U JE®OPMAILIUI ITPU XUMHUKO-
TEPMHUYECKOMN OBPABOTKE YEJTHOKOB U YEJTHOUHBIX KATYIIEK HIBEAHBIX
MAIINH

Annomauusa. B cmamve gvinonnenvi meopemuyeckue Uccie008anus no onpeoeneHuio HanpaXceHull u
Odepopmayuti npu mepmuyeckoli 0o6pabomrKe Memanilos npu XUMUKO-mepmMuteckol oopabomre YeiHoKo8 u
YENIHOYHBIX KAMYUWEK WBCUHbIX MAUUH, U3VHeHbl 60NPOCHl ONnpedeseHus 0eQopmayull U HanpsA’CeHull npu
PA3IUYHbIX  HAZPY3KAX HA  CMEPXHCHU HEeOOHOPOOHOCmeU MAamepudand, 4Ymo Nno360.1siem —Noaydums
sbicokomouHoe peuteHue. Koeda uennox Hacpesaemcs usnympu, HaA GHeuwlHell NOBEPXHOCMU YeTHOKA
BO3HUKAIOM MAKCUMATIbHbIE MeMNepamypHble HANPSHCEHUss OKPYICHOCHU, KOMOopbvle Npu 6HYMpEeHHeM
oasnenuu umeiom pasnvle (+ unu-) oboO3HaueHus, 6 pesyrbmame He20 Mamepual CMeHKU HerHOKd
noosepzaemcs 60.1ee pagHOMepHOU Hazpy3Ke, YeM npu 6HelHeM Hazpege.

Kniouesvie cnosa: menno, mennosoe Hanpsdiceuue, oOepopmayus, Kodpduyuenm pacuiupenus,
Hazpes, oxnadxcoenue, pems, ONACHAs 30HA, USHOCOCMOUKOCMb, NPOYHOCMb, YpasHeHue, 0asleHue.

INVESTIGATION OF THERMAL STRESSES AND DEFORMATIONS DURING
CHEMICAL AND THERMAL TREATMENT OF SHUTTLES AND SHUTTLE COILS OF
SEWING MACHINES

Abstract. The article presents theoretical studies on the determination of stresses and deformations
during the heat treatment of metals during the chemical-thermal treatment of shuttles and shuttle coils of
sewing machines, studied the issues of determining deformations and stresses under various loads on the
rods of inhomogeneities of the material, which allows to obtain a high-precision solution. When the shuttle is
heated from the inside, maximum temperature stresses of the circumference arise on the outer surface of the
shuttle, which have different (+ or-) designations at internal pressure, as a result of which the material of the
shuttle wall is subjected to a more uniform load than with external heating.

Keywords: heat, thermal voltage, deformation, expansion coefficient, heating, cooling, time, danger
zone, Thermo-thermal performance, strength, equation, pressure.
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Kirish. Ma’lumki, agar materialning issiqlikdan kengayish erkinligi bilan ta'minlangan bo‘lsa, u holda
boshga element yoki materiallarga nisbatan termal kuchlanish ancha past bo‘ladi. Aynigsa, chizigli
kengayish koeffitsiyenti perlit po‘latlarga garaganda oustenit po‘latlardan tayyorlangan mokini tez gizdirish
yoki sovutish paytida yuqori harorat kuchlanishlari kattarog bo‘lishi mumkin.

Metallarni gizdirish vagtida silindrsimon idishlar devoridagi harorat kuchlanishlari silindrning ma'lum
o‘lchamlari, devordagi harorat farqi va materialning ba'zi fizik konstantalaridan hisoblanishi mumkin. Eng
xavfli zona - bu devorning ichki yuzasiga tutashgan gismi bo‘lib, u yerda cho‘zuvchi aylanma va o‘q
bo‘yicha yo‘nalgan kuchlanishlar harakat giladi, ichki bosimdan kelib chigadigan aylanama o‘q bo‘yicha
yo‘nalgan kuchlanishlar bilan bir xil (+ yoki-) belgiga ega.

Asosiy gism. Moki ichkari tomonidan gizdirilganda, mokining tashqgi yuzasida maksimal aylana
harorat kuchlanishlari paydo bo‘ladi va ichki bosimning kuchlanishi bilan turli (+ yoki-) belgilarga ega
bo‘ladi, buning natijasida moki devorining materiali tashqi gizdirish bilan yuklanganidan ko‘ra bir tekisda
yuklanishda bo‘ladi.

Buning sababi shundaki, moki ichki tomoni gizdirilganda ular ichki bosimdan maksimal
kuchlanishidan oshirmaydi. Tashqgi gizdirishga kelsak, asosan tikuv mashinalari shu sharoitda ishlaydi.
Haroratning o‘zgarishi bilan bog'liq o‘zgaruvchan termik kuchlanishlar xavfli xisoblanadi [1].

Ayrim materiallar uchun o — & egri chizigli deformatsiya diagrammalarini darajali bog‘lanishlar
yordamida ifodalanishi mumkin [2]:

K
o=o"(), (1)

bunda e- material deformasiyasi, mm; o™ — proportsionallik chegarasi;
£"- goyishqoq materialning eng katta nisbiy deformasiyasi;
K — ideal plastiklikka ega be‘lgan gayishqoq jism (Guk gonuni).
Materialning darajali puxtalanishi paytida deformatsiyaning xarakterini 1-rasmdagi deformatsiya
diagrammalaridan aniglash mumkin. Materialning deformatsiya diagrammasining egri chizigli kesimi
A = (6™ = 5) kr/mm’; belgisi: A-moki materiali; B - moki g‘altagining materiali; Ey = 1 = 10*
kr/mm’; 0, = 5% 107% K = 0,3) quyidagi bog‘ligliklarni ganoatlantiradi:

c=5 (5*180_4)0'3 e>5%10"*

B material uchun:
Kr

KI'
oy __ . — 4 . o __ -4 =
(08" =20—3; By=2+10°—3; of'=10+10"%K=06)

- 20( d )0'6 bo‘lganda & > 10 * 10~*
7= 10%10~4 o'lg €= :

Agar K = 1 bo‘lsa, biz ideal elastik jism holatiga ega bo‘lamiz (Guk gonuni). K=0 bo‘lganda - ideal

plastiklik holati. Bunda c™ =g ni gabul gilamiz. Statik noaniq sterjen tizimini ko‘rib chigamiz (1-rasm).
Har ganday i sterjen uchun o; kuchlanish va ¢;, deformatsiya o‘rtasidagi bog'liglik ifodalansin [3]:

€ Ki

i i

Oj = O; (_HLL> .
i €]

Har ganday sterjen i kuchlanishini va tashqgi P kuch va issiglik ta'siridan AB brus harakatining A
kattaligini hisoblash uchun formulalarni yozish talab gilinadi [4]
Muvozanat holatidan ma’lumki:
o.F +o0,F, + -+ 0;F; +-+o, B, = P,
yoki

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) o7



EXACT AND NATURAL SCIENCES

50“
I
<0
30 (&) Ae5).
vl -
a
fss)
20 &}
2
w ar« \
a #
{ern 7 2 2.5 F é 503
—Hf.y}'
Crod
(e2)~

1-rasm. U8 markali po‘latning darajali puxtalanishi uchun ¢ — ¢ diagrammasi. 1- moki
g'altakning materiali B uchun; 2-moki materiali A uchun

Ky Kz K;
&1 Jusif 1] udis €i
(ﬁ) 0'1 Fl + (ﬁ) 0'2 FZ + -+ (ﬁ)
1 2 i

yoki

K;
L (5k) otm=r @

AB bruslarning harakati elastik-plastik deformatsiyalardan iborat bo‘lib ularda o‘ziga parallel ravishda
sodir bo‘ladi. Shuning uchun, xuddi elastik deformatsiyalarda bo‘lgani kabi, sterjenlar deformatsiyalarining
muvofigligi uchun quyidagi shartlarni tuzish mumkin:

Al =AlL, =Al; = =Al; =Al, =4, (3
A= (&1 + 6l = (65 + 8)LAL = (g, + 8D = - = (e + )l (4)
(4) tenglamadan quyidagini yozish mumkin:
& = (&1 + 61y — 615
& = (&1 + 61y, — 825
& = (& +8)r — 6y
) & = (&1 + 61y — ;s en | (61 + 681)¥n — 6

Har ganday i gatlam uchun deformatsiya giymatlarini (5) dan (3) ga almashtirib, biz nisbiy

deformatsiyani aniglash uchun quyidagi tenglamani olamiz:
i=1 [[(81+61{1)I_n_8i]]}?1 o;"F; = P,(6)

&

Kn
o "Fi+ -+ (%) o, "F, =P,
n

(6) tenglamadagi, &, birinchi sterjendagi yuklanishdan nisbiy deformatsiyani (5) ifodalar yordamida
aniglab, golgan barcha gatlamlardagi deformatsiyalarni aniglaymiz mumkin.

U holda &;,¢,, ....&.... &, lami (2) formula o‘rniga go‘yib, biz tizimning har ganday sterjendagi
kuchlanishni aniglaymiz.

Bruslarning harakat miqdori A (4) shartdan topiladi. [5] Ishda mualliflar tomonidan uzluksiz

sistemalar uchun y, =y, =...=y, =1 va tekis qirgimlar gipotezasi ham elastik, ham plastik
deformatsiyalar uchun amal gilishini isbotlashgan. Demak, (4)—(6) formulalar uzluksiz sistemalar uchun ham
amal giladi.

Umumiy holatda &, €™, o™, R, masalaning yechimlari material, harorat, sovutish (gizdirish) vaqti
va yuklanish funksiyalaridir. Bu funksiyalarning analitik ifodalari ma’lum bo‘lgan hollarda (6) tenglamada
chekli sonli n qatlamlar yig’indisidan integrallash mumkin, ya’ni dF gatlamning kesmasini kerakli darajada
kichik gilib olish mumkin.

u holda (6) tenglama quyidagi shakIni oladi:

K
[, [t g = P, (7)

bu yerda &, va g, u &,- chiziq yuzasida nisbiy yuklanish deformatsiyasi va termal kengayish.
Sug'orish masalalarini hal gilishda chiziq deformatsiyasining ruxsat etilgan qiymati A odatda chiziq
yuklangandan keyin A, ma'lum vaqgtdan keyin o‘rnatiladi [7].
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Bunday masalalarni (6) tenglama yordamida yechish giyinchilik tug'dirmaydi. Buning uchun
muammoning shartlariga ko‘ra aniglanishi kerak bo‘lgan jmilga qgarab, (6) tenglamada P kuchini yoki F
girgim yuzasining tasavvurlar maydonini gabul gilish va aniglash kifoya. Agar hisob-kitoblar tenglama (7)
yordamida amalga oshirilsa,

A

(51 +6; = 7): (8)

u holda shubhasiz, quyidagilarni olishimiz kerak:
A

&+ 6, = Z’ 9)
e
(%) /

67 e / Qs

. A qaa

34

7

2F !ﬂ.b'

.a5

=

L4 23

! 2 3 V s(f.»_}
C.'Il
A\ K .
2-rasm. Turli nisbatlar uchun (;-;) funksiyalarning giymatlari (%) va K; koeffitsiyentlari

Xulosa. Taklif etilgan tenglama (6) tanlash usuli bilan yechildi. Agar misolda muhokama gilingan e ni
tanlash qoidasiga rioya gilinsa, yuqori aniglikdagi yechimni olish uchun ikki yoki uchta urinish kifoya giladi.
Shubhasiz, ko‘pincha bir xil bo‘lmagan bruslarning deformatsiyalarini va turli yuklanishlar ostida
kuchlanishlarni aniglash masalalarini hal gilish kerak bo‘ladi.

Bunday hollarda turli ko‘rsatilgan e deformatsiyalar uchun P ni aniglash ancha oson bo‘ladi
Hisoblangan ma'lumotlardan foydalanib, bir xil bo‘lmagan nurning deformatsiyasining diagrammasini qurish
mumkin. Deformatsiya diagrammasiga ega bo‘lgan holda, siz juda oddiy (deyarli hisob-kitoblarsiz) har
ganday yuk P uchun brusning deformatsiyasini va undagi kuchlanishlarni, gisman yoki to‘lig yuklanishlar
paytida ham aniglashimiz mumkin.

Xuddi shunday, siz materialning chizigli gattiglashishi bilan har ganday ko‘p uchastkali joylar uchun
kuchlanish va siljishlar formulalarni olishimiz mumkin. Biroq (1-9) tenglamalar yechimlarini amaliyotda
go‘llash keng ko‘lamli hisoblash ishlari bilan bog'liq bo‘lib, bir muncha giyinchiliklar tug‘diradi. Shuning
uchun bu holatlarda grafo-analitik usuli yordamida masalalarni yechish ancha oson va anigroq bo‘ladi.
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VJIK 538.1: 548

MCCJIEJOBAHUE ONITUYECKHUX U MATHUTOONITUHYECKUX CBOMCTB
HEKOTOPBIX CJIABBIX ®PEPPOMAI'HETUKOB

Hlapunose Mup3o 3okuposuu,

npogpeccop Byxapcrozo uniceHepHo-mexHon02uyecK020 UHCmumyma
m.z.sharipov@rambler.ru

Py3zueea /[lunnoz Canrumosna,

ooyenm Byxapcxozo unoicenepno-mexHon02uueck020 UHCmumyma
dilnoz0572@mail.ru

Ipeawesa Hunyghap Mancyposna,

accucmenm byxapckozo uHiCcenepHo-mexHOI02UYeCKo20 UHCIMUMYMa
nilu 1221@mai.ru

3okupoea 3apxan Mup3oeena,

cmyoenmka Byxapckoeo I'ocyoapcmeennozo Yuusepcumema

Annomayus. B cmamve npusedeno uUCCiIe006aHUe  ONMUHECKUX, MASHUMOONMUYECKUX U
pomomaznummbix céoiicme c1abo2o geppomacnemukxa bopama dicenesa. B pesynvmame 6110 ycmanosieHo,
Ymo cnekmp noenowjenus 6Gopama dicene3a npu KOMHAMHOU meMnepamype umeem 06d Nukd, d
MASHUMOONMUYECKUE CEOUICMEA MOS0 KPUCIIAILA 8 0ONACMU NPO3PAYHOCIIU ONPEOEISIOMCS, 8 OCHOBHOM,
sgppexmamu Papades u MAZHUMHO20 TUHEUHO20 Ouxpousmd. J[is pacuéma napamempos NoIspU3ayuu
ceema, npouieouieco MazHUMOYNOPAOOUEHHbI KPUCMAILL 860016 HanpasieHus, cosnadaiuezo ¢ Cz — ocwlo,
UCRONb3YEMCSL MEMOO HOPMATbHBIX MOO.

Hmerowuecs: pesyibmamol IKCREPUMEHMATBHBIX U MEOPeMUUecKUX UCCAO08AHUI NOKA3bIGAIOM, MO,
MASHUMOONMUYECKUEe C8OUCBA KPUCMATIA 6OPAMA Jicene3d onpeoesiiomcs 8KIa0ami 6eKmopos geppo - u
anmugeppomaznemuzma u nosedeHue ONMUYECKOl UHOUKAMPUCHL INO20 KPUCMANIA 68 MASHUMHOM NOJe
Onpeodensiemcs. meH30pamu 6Mmopo20 Panad, ONUCLIBAIOWUMU €20 CUMMEMPUIO.

Knrwoueswvie cnoea: bopam dncenesa, macnumoonmuka, s¢pgpexm Dapaoes, s¢pcpexkm Kommona
— Mymona, 6ekmop HAMACHUYEHHOCMU, CHeKmp NO2N0WeHUs, Cc1advli  heppomMacHemux,
anmugpeppomacHemux.

BA’Zl KUCHSIZ FERROMAGNETLARNING OPTIK VA MAGNITOOPTIK
XUSUSIYATLARINI O‘RGANISH

Annotatsiya. Maqgolada kuchsiz ferromagnit temir boratning optik, magnit-optik va fotomagnit
xususiyatlarini o ‘rganish keltirilgan. Natijada, xona haroratida temir boratning yutilish spektri ikkita
cho‘qgiga ega ekanligi aniglandi va shaffoflik hududida bu kristallning magnit-optik xususiyatlari asosan
Faraday effektlari va magnit chizigli dixroizm bilan belgilanadi. Magnit tartiblangan kristall orgali C; -
o‘giga to‘gri keladigan yo nalish bo ‘ylab o ‘tadigan yorug likning qutblanish parametrlarini hisoblash
uchun normal rejim usuli o ‘llaniladi.

Eksperimental va nazariy tadgigotlarning mavjud natijalari shuni ko ‘rsatadiki, temir borat
kristalining magnit-optik xususiyatlari ferro- va antiferromagnetizm vektorlarining hissasi bilan belgilanadi
va bu kristallning optik ko ‘rsatkichining magnit maydondagi harakati bilan aniglanadi. Uning
simmetriyasini tavsiflovchi ikkinchi darajali tensorlar.

Kalit se‘zlar: temir borat, magnitoptika, Faraday effekti, Kotton -Muton effekti, magnitlanish vektori,
yutilish spektri, kuchsiz ferromagnit, antiferromagnit.

STUDY OF OPTICAL AND MAGNETOOPTICAL PROPERTIES OF SOME WEAK
FERROMAGNETS

Abstract. The article presents a study of the optical, magneto-optical and photomagnetic properties of
the weak ferromagnet iron borate. As a result, it was found that the absorption spectrum of iron borate at
room temperature has two peaks, and the magneto-optical properties of this crystal in the transparency
region are determined mainly by the Faraday effects and magnetic linear dichroism. To calculate the
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polarization parameters of light passing through a magnetically ordered crystal along the direction
coinciding with the C3 axis, the normal mode method is used.

The available results of experimental and theoretical studies show that the magneto-optical properties
of an iron borate crystal are determined by the contributions of the ferro- and antiferromagnetism vectors,
and the behavior of the optical indicatrix of this crystal in a magnetic field is determined by the second-rank
tensors describing its symmetry.

Key words: iron borate, magnetooptics, Faraday effect, Kotton—Mouton effect, magnetization vector,
absorption spectrum, weak ferromagnet, antiferromagnet.

BBenenne. bopat sxene3a — (cnaOblii eppoMarHeTHK) MpPO3pauHbli B BUAMMOW OONACTH CIIEKTpa
ONTHYECKH aHW30TPONHBIA KpucTayul 3enéHoro mpera. Hwke temmneparypel Heenst FeBO; onruuecku
IBYXOCHBIM KpUCTaJUI, OAHA U3 ONTHYECKHX OCEl KOTOPOro COBHAJNAeT ¢ IJaBHOM ocbto cummerpun (C; —
oceio) [1,2]. CmekTp morjiomieHusi Oopara >Kele3a NMpH KOMHATHOH TemIepaType HMeeT JIBa MHKa ¢
makcumyMamu ripu 0,62 1 0,88 MM (puc. 1), Tae Kod(HIHEHT MOrNOMEH s T0CTHIaeT BETUUMHBI ~ 50 cM™
[3,4]. OTH TNHUKK TOTJIOMIEHUS CBS3BIBAIOTCS C ONTHMYECKUMH TIEpeXoAaMy MEXIy pacllerUIEHHBIMU
KPHCTAIUTHYECKHM TIOJIeM COCTOSIHHsIME HOHOB Fe': ¢ mepexomamu m3 ocuoBHOro cocrosums °A;(°S) B
BO36yxaéHHEIe cocTostans “To(*G) n “T1(*G) coorBercTBenHO [3,5]. MarHHTOONTHYECKHE CBOMCTBA 3TOTO
KpUCTayia B 00JacTU MPO3PavHOCTH ONPENENIIOTCs, B OCHOBHOM, 3(dekramu Dapanes 1 MarHUTHOTO
nuHEeHHOro aumxpousMma [6,7]. Tlpum pacmpocTpaHeHuM cBeTa BOJIM3M HAINPaBICHHS OINTHUYECKOW OCH
KPHCTA/Ia BETUUMHBI 3THX 3DDEKTOB OKasbiBaeTcst ogHoro mopsaka (mpu T = 300 K cocrasmsior ~ 107,
YBEIMYUBAsICh MPUMEPHO B 1,5 paza mpu oxnaxaernu 10 77 K).

IMosyyennbie pe3yiabTaTbhl M HX o0cyxaeHue. Hanbomnee MoHOE TEOPETHUECKOE HCCIIEAOBaHUE
MarHUTOONTHYECKHX  3(p¢dekToB B poMOOdApHYECKHX  aHTH(eppOMarHeTWKax €O  CJa0bIM
(deppomarseTu3mMoM BbIOJIHEHO B [6]. Creays 3Toil paboTe, 3amuIeM TEH30p JAUAICKTPUYCCKOH

IPOHUIAEMOCTH & cnabo(eppOMarHUTHOTO KPUCTAILIA B BUJE PA3JIOKEHHUS MO KOMIIOHEHTaM BEKTOPOB

deppo — u anTuheppoMarseTuzma M u | cOOTBETCTBEHHO:
s .0
& =&+ Vijknlkln + :uijknmkln ;
a
& = VM,
S a
TJIe &1 &jj — COOTBETCTBEHHO CHMMETPHYHAS U aHTHCUMMETPHUYHAS YacTH TeH30pa &jj ;

0 o
gij — TCH30p AUDJICKTPUYCCKOU MPOHUIACMOCTHU KPUCTAJLIA AJI TEMIICPATYP BBILIC TCMIICPATYPbI

MAarHUTHOTO YIIOPSIIOYCHHUS;
V, W, ¥ - TCH30PbI, OTPAKAIOIINE CAMMETPHUIO KPUCTAJLIA B TapaMarHuTHOU (hase.

i, oni?

100

0.6 0,8 1,0 i, maewm

PucyHnok 1. CieKTp ONTHYECKOr0 NMOTJIOMIEHUsI KpUCcTaLIa opaTa keJie3a.

Huxe Hac Oynmer MHTEpecOBaTh Clydai, KOrja JHHEHHO MOJSIPU30BaHHBINA CBET PACIPOCTPAHACTCS B
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pOMOORAPUYECKOM KpHCTAIC BIOIL ONTHYEeCcKo och (Bmoyb Cz; — ocn). PaccMoTpum 3TOT ciyuait Gosee
nospodHo. [lpu pacnpocTpaHeHHH CBeTa BOJNW3W HANPaBICHHS, COBMAJAIOIIETO C ONTHYECKOH OCHIO
KpucTayuia (KOTOPYIO IpUMeM 3a OCh Z), MPOJI0JIbHAS KOMIIOHCHTA DJICSKTPUUECKOTO IOJISI CBETOBON BOJTHBI
MPEHEOPESKUMO Majla MO0 CPAaBHECHHUIO C TIONMEPEYHBIMH KOMIOHEHTamMu (ocu X, Y jexar B Oa3HCHOM
TUIOCKOCTH), TTOTOMY ONTHYECKHE SIBIICHHUS B TaKHX YCJIOBUSX MOXKHO OIMHUCATh, UCIOJNB3YS TUIOCKHH BHJT
TEH30pa JUIJICKTPUUYECKON MPOHUIIAEMOCTH POMOO3IPUIECKOTO KPUCTAILIA!

€ ISXy

XX

€ = e c ; 1)
yX yy
e = Ex— €'y exy= (9 +iQ"" -i& - &");
ex=(-0 -ig"-i& -¢&"); ey=¢'y—ig"y;
rae €', & m ¢€"j, &' - COOTBETCTBEHHO NEHCTBUTEIHHBICE W MHUMBIE KOMIIOHEHTHI CHMMETPHUIHOMN
4acTH,
0’ g" - aHTHCHMMETPUYHON 4acTH TeH30pa &;j (J' ¥ §'' - KOMIOHEHTHI TaK HA3bIBAEMOT'0 BEKTOpa
rupanun). Kak oObIYHO, NEHCTBUTENBHBIE YacTH XapaKTepH3YIOT CKOPOCTb PaclpOCTpPaHEHHs BOJHBI, a
MHHUMBIE — IUCCUTIALIMIO €€ SHEPTUU.
B cnekrpanbHON 00JacTH ONTHUYECKOM Mpo3padHocTH Kpuctamuia N'>n" (n', n” - cOOTBETCTBEHHO
NeficTBUTENbHAST 1 MHIMas YacTH TOKa3aTelns mpejoMienns). B atom cioydae tensop (1) mpeobpasyercs K
BULY [6]:

. -1/2
1-ie™?*nwz L
& = c c (2)
1 -1/2 A )
) e e 0z 1+ieV?nwz
C C
8x+gy_ 6‘X—€y )
e £=———,; nN=———,
2 2

@ - 9acTOTa MAaJAOIIEro CBeTa; Z — TOJNIIMHA KPUCTAJUIA; ¢ — CKOPOCTh CBETA.

Jus pacuéra mapamMeTpoB TOJSIPU3AllMM CBETAa, MPOIIEAIIET0 MAarHUTOYIOPSIOYEHHBIA KPHUCTAIT
BJIIOJIb HaIIpaBJeHUs, coBIanaronero ¢ Cz — oChio, B [6] UCIONB3yeTCS] METO HOPMAJTLHBIX MO (T.€. BOJH,
PacTpOCTPaHSIONMXCS B KpUCcTayie 0e3 M3MEHEHHs CBOEH mosipu3anuu). [locie ITOBONBHO TPOMO3AKHX
BBIYHCJICHUN OBLJIO IONyY4E€HO, YTO B OONACTH JJIMH BOJH, TJAE ITOTJIONIEHHE HE3HAYUTEIHHO, MOBOPOT
OOJIBIIION OCH 3JUTHIICA TOJSIPU3alUU M (Pa30BBIA CIBUT MEXIy KOMIIOHEHTAMH HOPMAaJbHBIX MOJ (ABYX
OpPTOTOHAJIBHBIX JUTMIITUYECKH TOISPU30BAHHBIX BOJH) JJIS MA/IAf0IIET0 CBETA, JIMHEHHO MONSIPU30BaHHOTO
nojt yriiom 45° k ocu X, MOKHO MPEICTABUTH B BUIE KOMIUICKCHOTO yIJia:

]9: [77”_|_gr_'_gﬂ_'_i(nr_'_gn_'_égr)]a)z
cn '

JeiicTBUTENbHAA YacTh OSTOTO BBIPAKEHHUS COOTBETCTBYET IIOBOPOTY OONBIION OCH 3JUIMIICA
TIOJISIPA3ATTHN

Reg — 11"+ 9' + &z ®
cn

OTCI-OZIa BUJHO, 4YTO BCJIMYMHA MArHUTOOINTHYCCKOI0 Bpall€CHUA OIpEACIACTCI MHHUMBIMU
KOMIIOHCHTaMH1 CHMMeTpH‘lHOﬁ qaCTu H ﬂeﬁCTBHTCHLHLIMH KOMIIOHCHTaMH aHTI/ICI/IMMCTpI/ILIHOI‘/JI qacTu
TCH30pa & j. MHuuMass 49acThb yria ) COOTBETCTBYECT BCJIMUYMUHE (1)a3OBOFO caBura, OIpPEACIIAIOUICTO
SJIANITUYHOCTH CBETOBOM BOJIHBI Ha BBIXOJC U3 KpUCTAaJlIa,

mg- 1 +9"+& ez @
chn

T.e. caBur (a3 BO3HUKAET 3a CYET JCHCTBUTECIBHBIX KOMIIOHEHT CHMMETPHYHOM YacTM W MHUMOM
KOMIIOHEHTBI aHTUCUMMETPUYHON YaCTH TEH30DA &.

Takum o00pa3oM, Kak MOBOPOT OOJBIION OCH JIUIMIICA TOJSAPH3AIMH, TaK W JIUTUITHYHOCTH,
BO3HMKAIOIIKE MPU PACHPOCTPAHCHUU U3HAYAIBHO JIMHEHHO MOJISIPU30BAHHOIO CBETAa BIOJb HANpaBICHUS,
COBIIQAIOIIETO C TJIABHOW OCHI0 CHMMETPHH POMOO3IPHIECKOT0 KPUCTAIIIA, OYIYT OMPEAeIiaThCS YeTHRIMU
W HEYETHBIMH T10 HAIIPABJIEHUIO BEKTOPOB M u | KOMIIOHEHTaMM TEH30pa AMIIEKTPUIECKOM TPOHUIIAEMOCTH.
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Heuéruplii  »ddexr, onpenensemplii KOMIOHEHTAMH aHTHCMMMETPHUYHOM 4YacTW TEH30pa  &j, IO
onpenencHuio ecth ekt Dapanes (MarHUTHOE KPYroBOE IBYIIPEIIOMIICHUE), a YETHBIN, 3aBUCAIIMIA OT
CHUMMETPHUYHOH 4acTu TeH30pa &j, - 3P dexT Korrona — MyToHa (MarHuTHOE TMHEHHOE IBYNPETIOMIIEHHE).

[Tpu Bpaniennu GeppoMarHuTHOrO MOMEHTa B 6a3ucHOM mtockocty (111) poMOosAprdecKux CIadbIx
(deppomarseTkoB (GeppoMarHuTHas W aHTH()EpPPOMArHWTHAs COCTABISIOIIAE CIUHOBOW CHCTEMBI
KpUCTAJIa TIEPUOJNYCSCKH BBIXOAAT M3 IUIOCKOCTH [8], TaKk YTO MOSIBJIIOTCS MPOJOJIHBIC COCTAaBIISIOIINE
BEKTOPOB (eppo- U aHTUdeppoMardeTusma - M, u l,. I3 Teopuu OCHOBHOTO COCTOSIHUSL POMOO3APHUSCKIX
cnabbpIx peppoMarHeTHKOB U3BECTHO [9], UTO

=tC083((0+¢)0) . _b
’ A+a " A

riae A, a — oOMeHHBIE KOHCTAHTHI (4 >> a);

t — KoHCTaHTa MArHUTHOW aHU30TPOITUH YETBEPTOTO MOPSIIKA;

D — koHcTanTa JI3sIOMIUHCKOrO;

@ — YroJ MeXIy ocbio X 1a00paToOpHON CHCTEMbI KOOPIAMHAT M OCbIO CHMMETPUH BTOPOTO HOPSIIIKA,;

M // - KOMIIOHEHTa BEeKTOpa eppoMarHeTu3ma, jgexaniasi B 6a3uCHON TIIOCKOCTH KPUCTAILIA.

B paccmarpuBaeMoii reomeTpun pacupocTpaHeHus cBeta B kpuctaimie sddekt Korrona — Myrtona
oTpesensieTcs WieHaMu 1 U & B (4), KOTOpBbIe, coriiacHo [6], paBHBI:

n-= Vl(lx2 - Iyz) Ty (mxly + mylx) + 2Vzlylx;
& = valdy + p (myly + myly) + valyly, (6)

TJIE Vi, Va, L - KOHCTAaHTBI, ONpeiessieMble ONTHYECKUMU CBOHCTBAMH KPUCTAILIA.

Jnst HaxoXKIeHUs SBHOTO BHJA 3aBHCHMOCTH BEJIMYMHBI MAarHUTHOTO JIMHEHHOTO JIBYIIPEIOMIICHUS
(MM MarHWTHOTO JIMHEHHOTO MUXPOW3Ma) OT OPUEHTAIMH BEKTOPOB (heppo — M aHTH(eppoMarHeTu3Ma
OTHOCUTENIbHO KpHUCTAIIOrpaguuecKux oceldl poMOOdIpUYECKHX CIa0bIX (eppOMarHeTHKOB HEOOXOAMMO
y4eCTh HM3MEHEHUs MPOCeKHuii M; U |; B 3aBUCHMOCTH OT yrila MEXIy HAlpaBJICHUEM HACHIIIAOIICTO
MarHuTHOro noss H (HampasineHueM BekTopa Mg) m X — ockro aboparopHoil cucremsl koopauHat. C
y4€TOM COOTHOLICHUH (5) 3TH 3aBUCUMOCTH UMEIOT BUI:

My = M||COS (@ + @o); My = M| Sin (@ + @o); M, = M,COS 3(¢ + Po);
= - Tj;sin (@ + @o); Iy = 111cos (¢ + @o); 1= 1. sin 3( + @o); (7

TJIe ¢ - YTOJI MeX/y HampaBlicHHEeM BHEITHET0 MAarHUTHOTO TMOJISl K X — OChbI0 Ta00paTOpHON CHCTEMBI
KOOPJUHAT;

Qo — yros Mmexxay X — ocbto 1 C; — OCBhIO KpUCTAILIa;

my, ||| - momepeunsie, a My, |, - IPOIOIBHBIC OTHOCHTEIILHO HANPABIICHUSI PACIIPOCTPAHECHHsI CBETa
COCTAaBJISIOIINE BEKTOPOB M H |.

Vel Bhixoma BeKTOpoB M u | u3 OasucHoi mmiockoctd kpuctaimia FeBOz manel (3TH yriasl
cocrasmsor ~ 107 pa [9]), mostomy my| =~ m |, 1jj= |I]. Mockomsky I, << I, To npogonsHas sacts BekTopa
a"TudeppomMarseTu3Ma OyJeT CITy>KUTh JIMIIb MajlbiM BO3MYIICHHEM ONTHUYECKUX KOHCTAHT KpUCTAIa,
no3ToMy BKJIaJOM |, B ueTHble MarHuToontHyeckue 3PQeKThl MOXKHO MpeHeOpeYb MO CPaBHEHHUIO C
BKJIA/IaMH OT TIONEPEYHBIX KOMIIOHEHT ly, Iy.

Ecmu oOpaTtuthesi K HEUETHBIM MarHutoonTudeckuM 3ddekram - adpdekry Dapages 1 MarHUTHOMY
KPYrOBOMY AMXPOU3MY, TO U3 3aBUCHMOCTH KOMIIOHEHT aHTUCUMMETPUYHOHN 4acTu TEH30pa &;j OT BEKTOpa
deppomarseTusMa cielyeT, 4TO KaK BpalleHHWEe IUIOCKOCTH TOJSIPU3AIMM, TaK M DIUIHINTHYHOCTH,
BO3HHKAIOIIUE [TPU PACIPOCTPAHEHUH CBETA BAOJIb TIIABHOM OCH CUMMETPUH POMOO3IPUYECKOTO KpUCTALIA,
HEYETHBIE 110 OTHOIIEHHIO K HANIPaBJICHUIO BEKTOPA M, 00YCIOBINBAIOTCS HCKIIOYUTEIBHO €0 MPOA0IBLHON
KOMIIOHEHTOW M. Eciy HampaBieHre pacipocTpaHeHHus cBeTa OTKIIoHsAeTcs oT C3 — OCH Ha Masiblid yroa 3,
TO BEKTOp TUPAIMH KPUCTAILIA, OYEBUIHO, MOYKHO TPEJICTABUTH KaK:

g =vim; + Bymy; )

IZe Y1 U Y, — KOHCTaHTHI, ONKCHIBAIOIINE MarHUTOONTHYECKYIO aHHU30TPOIHIO POMOO3APHUYECKOTrO
KpHUCTaa.

[oxcrasmss cootHomeHus (6) — (8) B dopmynsr (3), (4), HOTYINM 3aBHCHUMOCTH TOJISPU3AIIMOHHBIX
mapaMeTpoB CBETOBOTO Jiy4ya, MPOLIEAIIEro pomMOo3ApHuecKuil cnalOblii (eppoMarHeTHk, OT a3uMyTa
IUIOCKOCTH NOJIApU3aLIuy aJlatolero Ha odpaser ceera ¥ u opueHTalMy HaMarHM4eHHOCTH OTHOCUTENIBHO
1a00paTOPHOI CHCTEMBI KOOPAUHAT B BUJE:

Red = [- vi" sin 2(Y - ¢) - 1" M,(¢) - By2" m.cos(¢ + @o)]wz/cn ;

IM8 = [- vy’ sin 2(¥ - 0) - v1" M,(¢) - By2" m.cos(e + @o)Jwz/cn ; ©)

: ®)
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IJIc MArHUTOOTITHYECKHAE KOHCTAHTHI Vi'' M 1, ¥2' - OTBEYAIOT 32 MATHUTHBIN JIMHEWHBIH TUXpon3M u d(hheKT
Qdapazest COOTBETCTBEHHO, a Vi’ W Vi, y,' - 32 MarHUTHOE JMHEWHOE IBYNPEIIOMIICHUE W MarHUTHBIN
KPYroBoii auxponsM (mpu 3roM mpuasito | 1| = 1).

CrnenoBaTelibHO, aHATH3UPYsI COCTOSIHUE MOJIIPU3AIMK CBETa Ha BBIXOJE M3 KpHUCTaslia, Ha OCHOBE (9)
MOJKHO YCTAaHOBHTH OPHEHTAIINIO BEKTOPOB M U | B 6a3MCHOM MIOCKOCTH WK OMPeAenuTh nojokenue C, —
0Cei OTHOCHUTENEHO ocel 1abopaTOpHON CHCTEMBI KOOPIMHAT.

BeiBog. Takum o0pa3oM, HMEIONIMECS PE3YNbTaThl OSKCIIEPUMEHTATBHBIX W TEOPETHIECKHUX
WCCJICIOBAHUI TTOKA3bIBAOT, YTO:

- MarHUTOONTHYECKHE CBOMCTBa Kpucraiia FEBO; ompenensroTcss BKIagaMH BEKTOPOB (eppo - u
aHTU(dEepPOMArHETH3MA;

- TIOBEJICHUE ONTHYCCKOW WHAMKATPUCHl Kpuctasia FeBO; B MarHMTHOM TONE OMpeAcseTcs
TEH30paMHU BTOPOTO PaHra, OMHUCHIBAIOIIMMH €0 CUMMETPHIO.
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AVTOKLAVLANGAN YACHEYKALI GAZBETON ISHLAB CHIQARISH
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Annotatsiya. Bugungi kunda shiddat bilan o ‘zgarayotgan zamon barcha sohalar qatorida qurilish
materiallari ishlab chigarish sanoatida ham ilm-fan va innovatsiyalarni yangi bosqgichga ko ‘tarishni talab
gilmogda. Zotan, qurilish materiallari ishlab chigarish sohasi oldida turgan dolzarb masalalarni ilm-fan
yutuglari va innovatsiyalarsiz yechish giyin. Davlatimizning ustuvor vazifalaridan biri ham mazkur tizimni
go ‘llab-quvvatlashdan iboratdir.

Kalit so‘zlar: avtoklav, yacheykali gazbeton, bug ‘ bosimi, issiqlik o ‘tkazuvchanlik.

TEXHOJOT'UA ITPOU3BOJACTBA ABTOKJIABHOI'O
AYEUCTOI'O I'A3OBETOHA

Annomayua. Ce200HAUWHUE CMPEMUMENbHO MeHAIoWUecs 8pems MmpeOyrom passumus HAYKU U
UHHOBAYUL HA HOBbI YPOBEHb KAK 8 OMPACU NPOU3B00CHEA CIMPOUMELbHLIX MAMEPUALO8, MAK U 80 6CeX
cghepax. Jeticmeumenvho, 6€3 HAYUHBLIX QOCMUICEHUI U UHHOBAYUL MPYOHO peuums meKyuue npooiemul,
cmosiyue neped cghepou npoussoocmea cmpoumenvHulx mamepuanos. OOHOU U3 NPUOPUMEMHBIX 3A0ay
Hawe2o 20Cy0apcmea A6aAemcsi N0O00epICKa IMOoU CUCTHEMbI.

Knrwouesvie cnosa: asmoxias, aueucmoiii 2a300emon, 0dgieHue napa, menionpo8oOHOCMb.

TECHNOLOGY FOR PRODUCTION OF AUTOCLAVE
CELLULAR AERATED CONCRETE

Abstract. Today ‘s rapidly changing times require the development of science and innovation to a new
level both in the construction materials industry and in all areas. Indeed, without scientific achievements and
innovations, it is difficult to solve the current problems facing the production of building materials. One of
the priorities of our state is to support this system.

Keywords: autoclave, cellular aerated concrete, steam pressure, thermal conductivity.

Kirish. Respublikamiz qurilish materiallari sanoatida ragobatbardosh mahsulotlarni ishlab chigarish
va eksport qilish bo‘yicha barqaror o°sish sur’atlarini ta‘minlash, shuningdek, korxonalarni modernizatsiya
qilish, texnik va texnologik yangilashga qaratilgan tizimli ishlar amalga oshirilmoqda. Xususan, O‘zbekiston
Respublikasi Oliy ta‘lim, fan va innovatsiyalar vazirligi, O‘zbekiston Respublikasi Qurilish va uy-joy
kommunal xofjaligi vazirligi, Fanlar akademiyasi, Innovatsion rivojlanish agentligi, O‘zbekiston texnik
jihatdan tartibga solish agentligi va boshqga vazirlik va idoralar bilan birgalikda Qurilish materiallari
tarmog‘ini har tomonlama rivojlantirish bo‘yicha keng ko‘lamli ishlar amalga oshirilmoqda [1].

Asosiy gism. So‘nggi yillarda mamalakatimizda avtoklavlangan yacheykali gazbeton ishlab chiqarish
salmog‘i rivojlanib bormoqgda. Boshqa tomondan, yacheykali beton ishlab chiqarishning jadal o‘sish
sur‘atlari xomashyoning keng tarqalishi, texnologiyaning ishonchliligi, mexanizatsiyaning yuqori darajasi va
ishlab chiqarish tannarxining nisbatan pastligi bilan bog‘liq [2].
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"l

1-rasm. Avtoklavlangan yacheykali gazbeton mahsulotlari

Avtoklavlangan yacheykali gazbeton, tosh va yog‘och xususiyatlarini o‘zida mujassamlashtirgan
noyob yuqori texnologiyali qurilish materiali hisoblanadi. U Yevropa mamlakatlarining barcha iglim
zonalarida ham kam qavatli, ham baland qavatli binolar qurilishida keng qo‘llaniladi. Gazbeton - katta
migqdordagi (betonning umumiy hajmining 85% gacha) kichik va o‘rta hajmli havo g‘ovaklari, o‘lchamlari 1-
1,5 mm gacha bo‘lgan yengil betondir[3].

Avtoklavlangan yacheykali gazbeton quyidagi xususiyatlar bilan tavsiflanadi:

- o‘rtacha zichlik D200 dan D1200 gacha;

- sigish kuchi B0,35-B20;

- sovuqga chidamlilik markasi F15-100;

- quruq holatda issiqlik o‘tkazuvchanlik koeffitsienti 0,048-0,28 Vt/m°C;

- quriganda gisqgarish 0,5-0,7 mm dan oshmaydi;

- bug‘ o‘tkazuvchanligi 0,3-0,09 mg/mHPa.

Yacheykali gazbetonlar yuqori akustik, ya‘ni ular ovozni yutish va ovoz o‘tkazmaslik xususiyatlarga ega.

Avtoklavlangan yacheykali gazbeton mahsulotlarning maksimal o‘lchamlari Hadval
Ko‘rsatgich nomi Plita Blok
Uzunligi, mm 1500 625
Eni, mm 100 500
Qalinligi, mm 600 -
Balandligi, mm - 500

Gazbetonlarda g‘ovaklilik hosil qilish ikki xil usulda amalga oshiriladi:

1) mexanik yo‘l bilan - bog‘lovchi va suvdan tashkil topgan va ko‘pincha mayda qum qo‘shilgan
gorishma alohida tayyorlangan ko‘pik bilan aralashtirilganda yoki ko‘piklantiruvchi vosita to‘g‘ridan to‘g‘ri
maxsus mikserga kiritilganda, avtoklavdan keyin ko‘pikli beton deb ataladigan material olinadi;

2) kimyoviy yo‘l bilan - bog‘lovchiga maxsus gaz hosil qiluvchi qo‘shimchalar kiritilib. Buning
natijasida kimyoviy reaksiya amalga oshib gaz hosil bo‘ladi va u qorishmaning hajmini oshirib, g‘ovaklar
hosil bo‘lishiga olib keladi. Oxirgi gotgan mahsulot esa gazbeton deb ataladi.
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2-rasm. Gaz beton strukturasi.

Avtoklav usulda gotuvchi yacheykali gazbeton ishlab chigarishda ohak, qum va gaz hosil giluvchi
go‘shimchalar eng asosiy xomashyolar hisoblanadi.

Gazbeton ishlab chigarishda ishlatiladigan materiallar - bog‘lovchi sifatida ohak, loyga qum va suv
dozalanadi va beton aralashtirgichga beriladi. Aralashtirgichda aralashma 4-5 dagiga davomida
aralashtiriladi; keyin tayyorlangan aralashmaga alyuminiy kukunining suvli suspenziyasi quyiladi va
aralashma alyuminiy kukuni bilan aralashtirilgandan so‘ng, gazbeton aralashmasi metall qoliplarga ma‘lum
bir balandlikda quyiladi, chunki gaz ajralib chiqib qorishma hajmi ko‘tarilgandan keyin qoliplarning golgan
gismi to‘ladi. Qoliplardan gisman toshib chiqqan gazbeton taranglangan sim bilan kesib tashlanadi. Gaz hosil
bo‘lishini tezlashtirish maqsadida gazbeton qorishmasi isitilgan suvda tayyorlanib, 40°C haroratda
goliplanadi[4].

Gazbeton tayyorlashda oddiy beton tayyorlash uchun mos suvdan foydalanish mumkin. Suvda
ionlarning minimal migdori mg/l: eruvchan tuzlar — 10000; SO;~ ionlari — 2700; CL~ — ionlari 3500.

Fraksion tarkibiga ko‘ra ohak kukunsimon yoki gattiq bo‘laksimon bo‘ladi. Avtoklavli yacheykali
gazbeton mahsulotlarini ishlab chiqarishda kukunsimon va so‘ndirish vaqti — 8 dagigadan oshmaydigan
hamda 2% dan ko‘p kuydirilmagan ohak qo‘llaniladi[5].

Alyuminiy kukuni, alyuminiyni maydalash orgali tayyorlanadi. U yupga stearin gatlami bilan
goplangan bo‘ladi. Shuni ta‘kidlash kerakki, alyuminiy kukun oson surtilish xususiyatiga ega va eng arzon
gaz hosil giluvchi modda hisolanadi. Kukun birlamchi yoki ikkilamchi alyuminiydan tayyorlanadi. Unda
go‘shimcha ravishda tarkibida marganes, temir, mis, kremniy va yog‘simon qo‘shimchalar mavjud bo‘ladi.
Namligi 0,2% dan oshmaydi. Zarrachalar kattaligi 20-30 mkm atrofida[6].

Alyuminiy kukuni bunkerga tushiriladi, u yerdan dozatorga kiritiladi. Yuqori dispersion alyuminiy
kukuni oksidlanadi va reaksiya natijasida molekulyar vodorod ajralib chigishi bilan kaltsiy gidroaluminat
hosil bo‘ladi:

2A|+3C3.(OH)2 +6H20 — 3C30A1203 6H20 + 3H2T

2-jadval.
Yacheykali gazbetonning asosiy texnik xususiyatlari
G*ovaklilik, Zichlik, Siqilish kuchi, Issiqlik o‘tkazuvchanligi,
% kg/m? MPa Vt/(m-K)
50 1100-1200 10-15 0,33-0,40
60 900-1000 5-12 0,24-0,30
70 700-800 2,5-5 0,17-0,22
80 400-600 1,2-4 0,10-0,14
90 200-300 0,7-1,2 0,06-0,08
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Kimyoviy jarayonlar amalga oshgandan so‘ng aralashma gidrotermal ishlov berish uchun
silindirsimon, germetik yopilgan idishda 0,8-1,3 MPa bug‘ bosimi va 174,5-192°C haroratda
aktoklavlanadi[7]. Avtoklavdagi bug® bosimi to‘yingan bo‘lishi kerak, bu holda bug‘ bosimi va uning
harorati issiglik bilan ishlov berish jarayonida to‘lig mos kelishi ta‘minlanadi. Haddan tashqari gizdirilgan
past bosimli bug‘dan foydalanish va 175-200°C gacha gizdirilsa, bug‘lanishning birinchi bosgichida suvning
bug‘lanishi kuchayadi, shu bilan birga bug‘ning harorati ganchalik yuqori bo‘lsa, suvning bug‘lanishi
shuncha ko‘p bo‘ladi[8].

Avtoklavlangan betonning qotish tezligini oshirish muammosini Kimyoviy usulda - tegishli
katalizatorlar kiritish yordamida hal qilish mumkin. Yacheykali gazbeton ishlab chigarish va ulardan
foydalanish samaradorligini oshirish, shuningdek, materialning mustahkamlik xususiyatlarini bir vaqgtning
o‘zida oshirish yoki saqlash bilan birga ularning o‘rtacha zichligini kamaytirishga asoslanadi.

Masalan, 2023-yilda universitet kimyogar olimlari tomonidan plastifikatorlovchi qo‘shimchalarning
issigqlik izolyatsion avtoklavli yacheykali gazbetonning tuzilishini barqarorlashtirish jarayoniga ta‘siri
bo‘yicha tadqiqotlar o‘tkazildi. O‘tkazilgan tadqiqotlar shuni ko‘rsatdiki, issiqlik izolyatsion gazbetonning
yacheykali tuzilishini reologik xususiyatlarini, gazning ajralib chigish kinetikasini, harorat rejimlarini
magqsadli tartibga solish va dastlabki aralashmaga plastifikator qo‘shimchalarini kiritish orqali samarali
nazorat gilish mumkin. Shuningdek, plastifikator go‘shimchasining kiritilishi massivning plastik kuchga ega
bo‘lish davrida cho‘kishini bartaraf etishga yordam beradi, gazlangan betonning reologik xususiyatlarini
bargarorlashtiradi va materialning govushgoq matritsasi tarkibidagi mikroporalar hajmini kamaytiradi.

Avtoklavlangan yacheykali gazbeton ishlab chigarishda innovatsiyalardan foydalanish ularning
tannarxini 2 barobarga kamaytirish, energiya va metall sarfini 2-3 baravar kamaytirish, mahsulot sifatini va
mavjud zavodlarning ish unumdorligini oshirish imkonini beradi. Bu esa o‘z navbatida avtoklavlangan
yacheykali gazbetonni zamonaviy qurilishda keng qo‘llashga va mashhurligini oshirishga olib keladi.

Xulosa. Misol uchun, agar biz doimiy ravishda o‘sib borayotgan qurilish hajmlari bilan bog‘liq
gurilish materiallari tagchilligini boshdan kechirayotgan hududlarda, shuningdek, ularning narxining oshishi
(g‘isht, sement, sanoat yog‘ochlari, shag‘al, qum)ni hisobga olsak va issiqlik izolyatsiyalash materiallarining
(kengaytirilgan polistirol, poliuretan ko‘pik, fenol ko‘pik) mo‘rtligi (va ba‘zan zaharliligi), yacheykali
gazbeton eng arzon, eng bardoshli, yong‘inga chidamli va ekologik toza material sifatida uy-joy
muammosini hal gilishda samarali ekanligi tan olinishi kerak..
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Annomayusa. AHumennvlii conod ucnonvsyemcs 6 nugogapenuu. Conod coodepacum OOCMAMOUHO
epmenmos ¢ uebonvwon nomepei kpaxmana. Cono0 OIUMENbHOU GbLOEPICKU 001a0aem 8blCOKOU
ouacmamuyeckou cnocoOHoCmvlo, HO Ooavuuee 3HaYeHue umeem nomeps 6 ném kKpaxmana. Conoo 6
OCHOBHOM UCHONIL3YEMCS NpU NPOU3800CHEe ANIKO2OIbHOU NPOOYKYUU, HAZHAYEHUEM CON00d SGJSemcsl
noayyenue conooa, 002amoco gepmeHmamu, MUKPOOUOIOSUHECKU YUCIO20, XOPOULO PACMEOPEHHO20
3EPHOB020 COOEPIHCAHUST U MUHUMATILHOIX NOMEPb KPAXMALd Hpu cON0008anuu. B cesasu ¢ smum yenvio
pabombl 6bLIO0 CpABHEHUE KAYECMBEHHbIX NOKA3amenell SiUMeHs, 8blpaweHHo20 6 pasnvlx 3ouax L[BP, u
onpeodenienue e2o CoN0O0GUMOCIU 8 PA3TUYHBIX MEMNEPAmypPHbIX YCaosusx. B cmamve onucanwl paznuuust
Kayecmea coaood, NOAYYEHHO20 U3 OOHO20 U MO20 Jdce AUMEHsL 8 XOJIOOHbIX U ménavix ycaosusx. Haznsono
NOKA3AHbL CB8EOEHUsl 0 OUOXUMUYECKOM COCmaAge SUMEHs, NPOoU3pACmarouezo 8 pPAs3HbIX Pe2UoHdX, 4mo
sbIpadicaemcs, npexcoe 6cec0, 8 peaKyuu sUMeHs HA MeMNepamypHwlil pedxcum npopacmanus. Taxum
00pa3oM, UCCIe008aHUsI NOKA3AAU, YMO NPUMEHEHUe ONUCAHHOU MEXHOI02UL NPU nepepadomKe auMeHs U3
PA3HBIX 30H pPecnyoOnuKu U NpasuivHoe eé coOmooeHue NO360NAM COKPAMUmMyb NpPoOOINCUMENbHOCHb UX
B3AMAYUBAHUSL.

Knrwuesvie cnosa: unmencugnocms 0bIXanus, KAUecmeo, 1ab0pamopHoe Cycilo, PEXNCUMbL CONONCEHUSL,
VCA08USL BLIPAWUBAHUS, CONIOO, KPAXMAT, SIYMEHD.

SOLOD UCHUN MUVOFIQ HARORATLARNI QO‘LLASHDAGI MEZON VA USULLAR

Annotatsiya. Pivo tayyorlashda arpa solodidan foydalaniladi. Solod kraxmalning ozgina yo ‘qotilishi
bilan yetarli miqdorda fermentlarni o z ichiga oladi. Uzog muddatli solod yuqori diastatik qobiliyatga ega,
ammo undagi kraxmalni yo ‘gqotish muhimroqdir. Solod asosan alkogol ishlab chigarishda go ‘llaniladi,
solodning vazifasi fermentlarga boy, mikrobiologik jihatdan sof, don tarkibidan yaxshi erigan solod olish va
solod tayyorlash uchun kraxmalni minimal yo ‘gotishdan iborat. Shu nugtayi nazardan, ishning magsadi
CBD ning turli zonalarida yetishtirilgan arpaning sifat ko ‘rsatkichlarini giyosiy tavsiflash va ularning har
xil harorat sharoitida solod yarogliligini aniglash edi. Maqolada sovuq va iliq sharoitida bir xil arpadan
olingan solod sifatidagi farglar tasvirlangan. Turli hududlardan o‘sadigan arpa biokimyoviy tarkibi
to ‘g ‘risidagi ma'lumotlar aniq ko ‘rsatilgan, ular birinchi navbatda arpaning unib chigish harorat rejimiga
bo lgan munosabatida ifodalanadi. Shunday qilib, tadgigotlar shuni ko ‘rsatdiki, respublikaning turli
zonalaridan arpani gayta ishlashda tavsiflangan texnologiyani go ‘llash va to ‘g ‘ri rioya qilish bilan ularni
ho ‘llash muddati gisgaradi.

Kalit se‘zlar: nafas olish intensivligi, sifat, laboratoriya suslosi, solodning rejimlari, o ‘sish
sharoitlari, solod, kraxmal, arpa.

REGULATORY CRITERIA AND METHODS FOR APPLYING SUITABLE
TEMPERATURES FOR MALT

Abstract. Arley malt is used in brewing. Malt contains enough enzymes with little loss of starch. Long-
aged malt has a high diastatic ability, but the loss of starch in it is more important. Malt is mainly used in
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the production of alcohol products, the purpose of malt is to obtain malt rich in enzymes, microbiologically
pure, well-dissolved grain content and minimal loss of starch for malting. In this context, the aim of the work
was to compare the quality indicators of barley grown in different zones of the CBD and to determine their
maltability under different temperature conditions. The article describes the differences in the quality of malt
obtained from the same barley under cold and warm conditions. Information on the biochemical composition
of barley growing from different regions is clearly shown, which is expressed primarily in the reaction of
barley to the temperature regime of germination. Thus, studies have shown that the application of the
described technology in the processing of barley from different zones of the republic and proper observance
will shorten the duration of their soaking.

Keywords: breathing intensity, quality, laboratory wort, malting modes, growing conditions, malt,
starch, barley.

BBenenne. B mnmBOBapeHHMH, KakK NpaBWIO, HCMOJB3YIOT SYMEHHBIN COJOA Tak Ha3bIBA€MOTO
KOPOTKOTO palleHHs, KOTOPBIN MOJy4yaloT B pe3yibTaTe MpopamuBaHus 3epHa B TedeHue 8—10 cyT. B Takom
COJIOJIe TIPHUCYTCTBYET MTOCTATOYHOE KOJWYECTBO (PEPMEHTOB IMPH HE3HAUHUTENBHBIX IMOTEPAX Kpaxmala.
Bonee BhICOKOI mruacTaTHYecKOl CITOCOOHOCTBIO 00JIaqaeT CONO JITUHHOTO PAIeHHs], HO TIOTePH KpaxMmala
B HEM OoJiee 3HAYUTENBHBL [IPUMEHSIOT TakoW COJOJ, B OCHOBHOM, B CIHPTOBOM INPOW3BOJICTBE, TI€ OH
CIIY>)KHT TOJBKO OCaxXapHBAIOIINM CPEICTBOM.

B oT0if cBA3M 3amaya corofOpalIeHus 3aKIovYaeTcsa B MONydeHHH Ooratoro (epmMeHTaMu CoJona,
OTHOCUTENIBHO YHCTOTO MHKPOOHOJIOTHYECKH, C XOPOIIMM PACTBOPEHHEM COJIEPKHMOTO 3€pHa, a Ui
MMBOBApEHHOTO COJIO/Ia U C MUHUMAJIbHBIMU MTOTepsiMU Kpaxmara. [Ipoliecc mpou3BoaCcTBa cooAa MPOBOAST
Ha TEXHOJIOTHYECKUX KOMITIEKCaX, Ha3bIBaEMbIX COJIOJOBHAMH [1, 2].

Henbto HacTosimiedd paboThl cTalla CpaBHHUTENbHAS XapaKTEpPUCTHKAa KadeCTBEHHBIX IMOKa3aTesei
SITYMEHEH, BBIpAIICHHBIX B pa3nuyHbIX 30Hax KabapmuHo-bankapckor Pecnyonuku (KBP), u onpenenenue
WX TIPUTOTHOCTH JJISI COJIOOPAIIECHHUS TIPH Pa3IUYHBIX TEMIIEPATYPHBIX PeKUMaX.

Mertoauka wucciaenoBanuii. Collonq HaWITydIIero KadecTBa MONY4YalOT OOBIYHO B JaOOpaTOPHBIX
YCIOBHSAX. DTO CBS3aHO C TeM, YTO B JabOpaTopuu MOXKHO HanOoliee THIATEIBHO BBIICPKUBATH TOT WU
WHOH TEeMIIepaTypHBIA PEXUM, a MPH MPOPAlIMBAHUHM SYMEHS B HEOONBIINX KOJIMYECTBAX OH CBOOOJTHO
IBIIIAT, U COAEP)KAHHWE YTIIEKHCIOTHI B MEXK3EPHOBOM IPOCTPAHCTBE HE MOBBIIIACTCS 10 YTHETAIOIINX
kommuectB [3,4]. Ilpm xomomHoM pexkume mnpopammBanus (14...17 °C) B nabopaTOpHBIX W
MPOM3BOJICTBEHHBIX YCIOBHAX TOIYYAIOT COJOA OoJjiee KaueCTBEHHBIN, 4eM mpu TémioM pexume (18...25
°C). H3BecTHO, 4TO Ha BCEX 3aBOJAX 3UMHHIA COJIOJ Jydlle, yeM JieTHUI. KauecTBeHHBIE XapaKTepUCTHKH
COJIOJIa, TIOMyYaeMOro M3 OJTHOTO M TOTO JK€ SYMEHsS B 3aBOJCKUX YCIOBHUAX IPH XOJIOJHOM U TEIIOM
pexXUMax COJIOXKEHUS, IPe/ICTaBICHBI B Tabmiie 1.

Taoauna 1.
Pasnuna B conepxanue, | KoHeuna | AMUIONUTHYECKA Bpems
Bpewms
9KCTPAKTHBHO Mr/100 Mo s sl aKTUBHOCTbD, T/4 | OCaxapHUBaHUS
Pexxum | ocaxapu
CTHU TOHKOI'O U Cyc.Ha CTCIICHb Ha 1 T cojioga BeryH_Ie‘IHBIX
COJIOXKEH | BaHUA
’ rpy6oro 00111ero JIMUHHOT( COpaskuB MTOJIOBUHOK
ust MUH Oc Ac
moMoJia asora | azota | aHus, % 3epeH, MUH
SIYMeHb U3 CTEITHOM 30HEBI
X 0J10/1HBII 15 14 79,2 16 74,4 10,6 12,7 He
0CaxapHBaIOTCS
Témmi | 25 3,9 850 | 22 | 715 100 | 41 He
0CaxapuBarOTCs
Ha?ﬁ;mp 11 16 96,5 | 21,2 | 788 11,8 | 136 30-40
SluMeHb U3 TOPHOH 30HBI
Xonommsd| 15 16 837 | 16 | 726 102 | 105 >3, He
0CaxapuBarOTCs
.. . 60, He
Térubiit 21 29 84,3 21 73,3 8,7 5,2
0CaxapHBalOTCS
Jladoparop) 4, 1,6 92,2 | 24 79,9 121 | 168 35-40
HBIH
SlUMeHB U3 IpearopHOi 30HBI
Xomommenil 15 | 2,7 | 840 | 17 | 756 | 108 | 128 | 30-60
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Térubrit 20 2,9 76,9 19 81,2 101 4,0 OcaX:I())I’/I:;IOTCH
Jlaboparop 45 2,1 1055 | 24 | 792 106 | 98 30-35

AHanu3 NOIy4YeHHBIX JaHHBIX [T0Ka3aJl, YTO BPeMs OCaXapUBaHUs IPHU XOJIOJHOM U TEIIOM PEeKUMAx
COJIOKEHUS COCTaBIsieT B cpeaHeM 15-20 MuH, mpHu 3TOM B JaOOPaTOPHBIX YCIOBHUSX OBLJIO YCTAHOBJICHO
HanMeHblIee Bpems mpopamuBadus (10 MuH) y sTAMEHs U3 TOPHOI 30HBI.

Pa3zHuna B 9KCTPaKTMBHOCTH TOHKOI'O W IpyOOro momona — OIMH U3 OCHOBHBIX IIOKa3aTelei B
MIUBOBAapEHUH, IO PE3yJIbTaTaM MCCICAOBAaHUN IPU XOJIOAHOM U JIAOOPATOPHOM PEXHMaxX ITOT IOKa3aTelb
HaxoawiIcs B npeaenax 1,4-2,1.

PesyabTaThl M HX o0cyxkaeHue. HarmsinHo mpencTtaBieHbl pasnnuus OMOXMMHUYECKHX CBOMCTB
SYMEHEH pa3iIM4YHBIX PaliOHOB IPOM3PACTAaHUs, KOTOPHIE NPEKIEC BCErO BBIPAXKAIOTCA B pPEarupoOBAHUHU
SYMEHSI Ha TEMIIEpaTYPHBId peXUM mpopammBanus [5, 6]. Bo Bcex ciyyasx MOBBIILICHHE TEMIEPaTyphI
YXYIIAeT Ka4eCTBO COJIO/A, TIOHIKAET €ro SKCTPAKTUBHOCTD, YAJIHHSIET BpEeMsl OCaxapuBaHHS, YBEINIHBACT
pasHHIly B SKCTPAKTUBHOCTU TOHKOTO U IpyOoro nomona [7, 8]. DKCTpaKTUBHOCTb COJIOJA IO CPABHEHUIO C
SKCTPAKTUBHOCTBIO MCXOAHOTO SIUMEHS NPH XOJOJHOM pEXHME BO BCEX BapuaHTax Obuia Oosblie, U
HA000POT, IKCTPAKTUBHOCTH COJIONA, TIOJTYYEHHOTO MPU TETJIOM PEKUME, MEHBIIIE, YeM UCXOTHOTO SIMEHSI.
OTO MOXXHO OOBSICHUTh MOHM)XKEHHONH AaKTHBHOCTBIO (-aMHJIa3bl, TEPMOCTOMKOCTh aMMJIOJUTHYECKHX
(hepMEeHTOB cOJI0/1a TEIUIOTO PAIIEHHUS 3HAYUTEIBHO HIDKE, YEM COJI0/a XOJIOIHOro pameHus [9].

Kak yctaHOBNIeHO eBpOIICHCKMMHU YYCHBIMHU, HApACTaHUE aKTUBHOCTU (PEPMEHTOB HEM30EKHO CBSI3aHO
c JpIxaHueM 3epHa M 3aTpaTod cyxux BemiectB [10]. Ilo uccnemoBanusm C.I'. biueBa napixanue 3epHa
YCHIIMBAETCs ¢ MOBBIIeHHEeM Temnepatypsl [11]. Takum o0pa3oM, BO3HUKAET Kak Obl IPOTHBOPEUUE MEXKTY
(akTOM MONYYECHHUs] JYYIIEro CONOJAa MPH XOJOJHOM PEKHUME M MHTEHCHBHOCTBIO JBIXaHUS 3€pHA IPH
TOBBIIICHUH TEMIIEPATYPHI.

Tabauna 2.
TTpoGe: KonmuecTBo Beigenstomeiics yriekucioTsl, /100 r abcooTHO CyX0ro BeliecTBa SIYMEHs B
npobe

AAMCHA HENOCPECTBEHHO TI0CJIE 3aTPy3KH annapara gepes 40-50 MuH noCIIE 3arpy3KU

1 012 0,06

2 0,07 0,05

3 0,13 0,08

4 0,14 0,09

5 0,10 0,02

I/I3yT-IaJ'II/I UHTCHCUBHOCTDL JbIXaHHUAd SAYMCHSA IIPpU XOJIOJHOM U TEMIIOM pexUuMax COJIOXKCHUSA B
3aBUCHMOCTH OT a’pupoBaHusi 3epHa. McciemoBaHust mokasan, 4ro 0e3 OTBOJA HAKAIUIMBAIOLIEHCS
YIJIEKUCIIOTHl MHTEHCHBHOCTD JIBIXaHMS CHI)KASTCS BO BCE JHM pAIlEHHs COJNOJA, YTO yKa3bIBaeT Ha e&
yraeraromiee jeiictue. Tak, MHTCHCUBHOCTb JIbIXaHHS 3€pHA uepe3 4 yaca 1ocie NPOIyBKH YMEHbIIAIach
IIOYTH B [IBa pasa 1o CpaBHCHUIO C UHTCHCHUBHOCTBIO YCPE3 1 gac mocie MIPOAYBKH. HOZIaB.HeHI/Ie AbIXaHUA
HaOmronanu naxe B nabopatopHoM ammaparte. CHKEHHE WHTEHCHBHOCTH JbIXaHUs stameHst yepe3 40-50
MUHYT TE€PMETH3allMM XapaKTePU3YIOT JaHHBbIE, NPEICTaBICHHbIE B TaOmuie 2. BpIJIO ycTaHOBJIEHO, YTO
VIJMHEHHE BpPEMEHH INpeObIBaHUS 3€pHA B YIIIEKUCIOTE TPHBOJUT K BO3PACTAIONIEMY II0JaBICHUIO
JAbIXaHUS.

Taoauna 3.
XapakTepucTHKa JJA00OPaTOPHOTO Ccyclia
DKCTPAKTHBHO coJiepiKaHue coJIepiKaHue
azora, mr/100 mu caxapoB Koneunas
CTb, [IBeTHOCTD,
Bpewms o 10 MaJIbTO3E, CTETICHb
0 K mi 0,1 H
ocaxapuBa % K cOpaxxuBan | .
Pexum a0COJIIOTHO rioma/ 100
HUSI, MUH o011ero|aMuHHOr0|  abCOJIIOTHO us,
CyXOMy 0 MJI
CyXoMy o
BEIICCTBY
BEIICCTBY
X010aHbII 15 77,6 82,1 33 67,9 79,9 0,17
Térubrit 15 77,0 76,3 19 68,0 79,9 0,16
Xo0IHbIH 12 78,3 86,8 24 73,7 80,5 0,16
Témnbrit 15 77,2 77,4 22 69,9 80,9 0,16
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XonoaHbIi 10 78,3 89,8 24 74,3 83,4 0,18
Terbrii 12 77,1 80,2 16 69,8 79,0 0,19

IIpopamuBaHrue OAHOIO U TOTO XK€ SYMEHA B YCIOBHMAX PA3HOI'O adpPUPOBAHUS, IIPU MPOYMX PaBHBIX
ycaoBusix (tabmmma 3), MOKa3ano, YTO MOAJEPKAHUE XOJIOOHOTO PEXHMa W IOCTOSHHOTO OTBOJA
YIJIEKUCIOTHl Haubonee OIaronpusTHO Ul 3€pHA, HECMOTPsS Ha IHOJABISIOIIEE JEHCTBHE IMOHMKECHHBIX
TEMIIEPATyp, B OTIUYME OT OIPAHUYEHHOI0 JOCTYIA KUCIOPOJAA U CTUMYIUPOBAHUS IbIXAHMSI NTOBBIILIEHUEM
TEMIIEPaTypPHI.

VYCTaHOBIEHO, YTO KAa4yeCTBO COJIOAA, IOIYHYEHHOTO IPH IMOANEPKAHUHM IIOCTOSIHHBIX a3pPOOHBIX
YCIIOBUI XOIOAHOTO PEXKAMA MPOPAIIUBAHUS, JIydIIe, 4eM TeIuloro. Ilpu TemioM pexxrMe mpopamuBaHus B
MEK3epHOBOM MPOCTPAaHCTBE ObICTpEE MOBBIIACTCS KOHIEHTPALHUS YIIEKUCIOTHI, OTPABISIOIEH 3apOAbIII.
XKusHenesTeapbHOCTh 3apoblilia MOAABIIETCS, 1 MHTEHCUBHOCTh JBIXaHUs 3epHa 0e3 MoJBoJa KUCIopoaa U
yAAIEHUs YIIEKUCIOThl CHIDKAETCS. DTO U CTAHOBUTCSI IPUYMHONW MEHbIIEH (PepMEHTATHBHONW aKTMBHOCTHU
U XYJUIETO Pa3pbIXJICHUS COJIOAA.

BuiBoabl. OObIMHO Ha 3aBOJAX BBITPY)KEHHBIH JJISl MPOpAIMBAaHUS SYMEHb B TIEpBBIC CYTKH HE
MPOAYBAlOT, & OCTaBISAIOT 3€PHO <(UISI COTPEBaHUM». OTy MPAKTUKY CIEAYeT IpPH3HATH COBEPLICHHO
HENPAaBUIBHOW M TPUBOMALIEN TOIBKO K MOAABIECHHIO POCTa 3€pHA H3-3a OTPABIAIOLIETO ACHCTBUSA
yrinekucnoTel. [IpoayBKy HEOOXOQMMO TPOBOAMUTH C CAaMOro Hadajga NPOpAIUBAHUS HE3aBUCHMO OT
Temneparypsl ssuMeHs. Ha nmpoTsikeHuH Bcero mocieayromero cpoka NpopamiBaHus HEOOXOANMBI 4acThIe
MPOAYBKM COJOJa KOHAWIMOHHPOBAHHBIM BO3AYXOM I YAAJIEHUS YIVIEKUCIOTHL. JlOMONMHHUTENbHAS
MOJIMBKA HEXKeJaTelbHa, TaK Kak MPUBOAMT K KpaiHel HEpaBHOMEPHOCTH POCTa, OCOOCHHO NPH IUIOXOH
COPTHPOBKE 3€PHA, UMEIOILEH MECTO HA 3aBOAAX B IOCJIECIHUE FOJBL.

Takum 00pa3oM, NpOBEAECHHBIE HCCIEAOBAHMS IOKA3aId, YTO HPHU NPUMEHEHWH M NPaBHIBHOM
COOJIIOZICHUU W3JI0KEHHOM BBILIE TEXHOJOTHM TpU TepepaboTke suMeHed u3 paszamyHbix 30H KBP,
MIPOJIODKUTENBHOCTh X 3aMOYKH COKpaIlaeTcs. 3epHO BBITPYXkaroT U3 YaHOB HAKIIOHYBIIMMCS W Tocie 5
CYTOK NpOpallMBaHMs IOJyYarOT COJOA XOPOLIETro pa3pbIXJEeHUs, CO BpeMeHeM ocaxapuBanusa 10-15
MUHYT.
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Annotatsiya. Mazkur magolada Buxoro vohasi florasi foydali xususiyatlarga ko ‘ra tasniflangan. Unda
voha florasi 13 guruhga ajratilgan. O ‘simliklarning foydali xususiyatlari bo ‘yicha yem-xashak va dorivor
o ‘simliklar keng targalganligi aniglangan. Foydali o ‘simliklarning ayrim turlari bo ‘yicha ma’lumotlar
keltirilgan.

Kalit so‘zlar: Buxoro vohasi, foydali o ‘simliklar, dorivor o ‘simliklar, yem-xashak o ‘simliklar, oila,
turkum, tur.

KJIACCU®UKAIIUS ECTECTBEHHO ITPOU3PACTAIOIINX MTOJE3HBIX PACTEHUI
BYXAPCKOI'O OA3HUCA.

Annomauus. B oannoti cmamvee ¢pnopa Byxapckozo oazuca kiaccupuyuposana no eé noiesHviM
ceoticmeam. Daopa oasuca pasderena Ha 13 epynn. Ycemanoeneno, umo Kopmosvie u 1eKapcmeeHHvle
PACMeHUs. WUPOKO PACAPOCMPAHEHbl NO NOJe3HbIM ceoticmeéam pacmenuti. TIpedcmasnena ungopmayus o
HEeKOMOPbIX BUOAX NOJIC3HBIX PACMEHUIL.

Kniouesvie cnosa. Byxapckuii oaszuc, noiesHvle pacmeHusl, 1eKAPCMEEHHble PACMEHUs, KOPMOBble
pacmenus, cemeicmeso, poo, 8uo.

CLASSIFICATION OF USEFUL PLANTS THAT GROW NATURALLY IN THE BUKHARA
OASIS

Abstract. In this article, the flora of the Bukhara oasis is classified according to its useful
features. The oasis flora is divided into 13 groups. It has been determined that fodder and medicinal plants
are widespread according to the useful properties of plants. Information on some types of useful groups is
provided.

Keywords: Bukhara oasis, useful plants, medicine plants, fodder plants, family, genus, species.

Kirish. Yer yuzidagi barcha organizmlar uchun o‘simliklar dunyosining ahamiyati beqgiyos ekanligi
ma’lum. Ular tabiiy va madaniy holda o‘sib turli magsadlarda foydalaniladi. Madaniy o‘simliklardan ozig-
ovgat, kiyim kechak va manzarali chiroy baxsh etuvchi sifatida foydalanilsa, tabiiy holda o°sadigan
o‘simliklar ko‘chma qumlarni mustahkamlash, geologik gazilma ishlarida indikator, yem-xashak, dorivor,
asal shirali, yoqilg‘i, tolali, oshlovchi va boshga xususiyatlarni namoyon giladi. Tabiiy holda o‘sadigan
turlarning mazkur xususiyatlarida insonlar uzoq yillardan beri foydalanib keladi. Buxoro vohasining cho‘l
muhiti bilan chegardosh hududlarida yem-xashak o‘simliklaridan keng foydalanish ko‘zga tashlanadi.
Bunday maydonlarda chorva mollarini tartibsiz bogilishi va fanerofit o‘simliklarning yoqilg‘i sifatida
chopilishi ko‘p namoyon bo‘ladi. Yuqgoridagi holatlarni inobatga olib Buxoro vohasida uchraydigan yuksak
o‘simliklarning foydali xususiyatlarini ko‘ra guruhlarga ajratib ularning targalish maydonlari va zahiralarini
aniglash muhim vazifa hisoblanadi.

So‘ngi yillardagi ilmiy manbalarda keltirilishicha respublikamizda hozirgi vaqtda 3663 tur tabiiy
holda yuksak o‘simliklar o‘sadi [23]. Shundan 577 tasi dorivor o‘simliklar, 103 turi bo‘yoq beradigan
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o‘simliklar, 650 turi efir moyli, 400 tur oshlovchi, 1700 ga yaqgin tur yem-xashak va 964 turi asal beruvchi
o‘simliklar hisoblanadi (bu ragamlar yangi tadgiqotlar natijasida o‘zgarishi mumkin).

Buxoro vohasida hozirgi kunda 59 oila, 294 turkumga mansub 528 tur yuksak o‘simliklar uchraydi
[18]. Flora tarkibida juda ko‘p foydali o‘simliklar mavjud bo‘lib, ular vohada, asosan, sug‘oriladigan
maydonlarda, arig, yo‘l bo‘ylarida, to‘gaylarda, qumli maydonlar, madaniy o‘simliklar orasida begona o‘t
sifatida va ekilmay yotgan bo‘sh yerlarda o‘sadi. Ulardan mahalliy aholi ehtiyojlari uchun doimiy ravishda
foydalanib kelmoqda.

Buxoro vohasiga oid ilmiy manbalarning tahlil natijalari Buxoro vohasi o‘simliklarining foydali
xususiyatlariga ko‘ra Kklassifikatsiya qilinmaganligi ma’lum bo‘ldi. Ammo vohaning ayrim tabiiy
o‘simliklarini foydali xususiyatlari to‘g‘risida gisman P.Ya. Chernishev [16] ishlarida ko‘rish mumkin. U
Buxoro va unga qo‘shni viloyatlarning ayrim yovvoyi o‘simliklarining foydali xususiyatlari to‘g‘risida
ma’lumotlar keltirib, ularni tolali, oshlovchi, bo‘yoq beruvchi, efir-moyli, dorivor, alkoloidli guruhlarga
bo‘lgan. Shuningdek, H.Q. Esanov [18; 19; 21; 22] gator ishlarida Buxoro vohasining dorivor o‘simliklari
to‘g‘risida ma’lumotlar keltirilgan.

Tadgigot obyekti va metodlari. Tadgigot obyekti Buxoro vohasining yuksak o‘simliklari
hisoblanadi. Ushbu o‘simliklar to‘g‘risidagi ma’lumotlar mavjud ilmiy manbalar, gerbariy namunalari va
dala tadgiqgotlari asosida jamlandi. Yig‘ilgan gerbariy namunalarini aniglashda “Opredelitel rasteniy Sredney
Azii” [9], “Flora Uzbekistana” [12], H.Q.Esanov “Buxoro vohasi florasi”’[20] asarlaridan foydalanildi.
O<simliklarning foydali xususiyatlarini aniglashda S.Ye. Yerejepov [4], H.X. Xolmatov., A.l. Qosimov [15],
K. Xoligov [14], K. Xojimatov [13] ma’lumotlaridan foydalanildi.

Tadgiqgot natijalari va muhokamasi. Foydali o‘simliklarni o‘rganishda ularning klassifikatsiya qilish
muhim ahamiyatga ega. Dunyoning ko‘pgina mamlakatlarida foydali o‘simliklar klassifikatsiyasi bo‘yicha
bir gancha olimlar — Ye.P. Korovin [8], N.V. Pavlov [10], M.M. Ilin [6], M.S. Shalit [17], A.A. Grossgeym
[3], A.A. Pristupa [11], V.M. Kozo-Polyanskiy [7] va boshqalar ish olib borgan.

Ye.P. Korovin [8] dastlab O‘rta Osiyo foydali o‘simliklarini dorivor, tolali, kauchukli, donli, dukkakli,
bo‘yogbop, moyli, efir moyli va yem-xashak o‘simliklar guruhiga ajratgan.

N.V. Pavlov [10] foydali o‘simliklarni ishlatilishiga garab 22 guruhga, M.M. llin [6] esa 20 guruhga
ajratgan. Shuningdek, M.S. Shalit [17] Turkmanistonning foydali o‘simliklarini 19 guruhga ajratgan.

P.K. Zakirov, T. Norbobaeva [5] O‘rta Osiyo o‘simliklar qoplami edifikator o‘simliklarining (285 tur)
xo‘jalik ahamiyatini o‘rganib, M.M. Ilin tasnifi asosida ularni 17 guruhga ajratadi. Ularga kauchukli (2 tur),
smolali (14), yelimli (6), efir moyli (53), moyli (65), mumli (5), tannidli (69), bo‘yoqli (58), sellyuloza
qog‘oz beradigan (21), ozig-ovgat (44), yem-xashak (107), dorivor (116), alkoloidli (91), saponinli (15),
manzarali (30) va asal beradigan (120) o‘simliklar kiradi.

S.Ye. Yerejepov [4] Qoragalpog‘iston o‘simliklarini foydali xususiyatlarini o‘rganib, ularni 26
guruhga ajratgan va hududda yem-xashak o‘simliklarining ustunligini ko‘rsatgan.

Buxoro vohasi foydali o‘simliklarini M.M. Ilin [6] tasnifi bo‘yicha va dala kuzatishlari asosida
quyidagi guruhlarga ajratdik (1-jadval).

1-jadval.
Buxoro vohasi o‘simliklarining foydali guruhlar be‘yicha tagsimlanishi
Miqdori Floradan %
Foydali guruhlar Oila | %his. | Turkum | %his. | Tur hisobiga
lar lar lar
Yem-xashak 39 63,93 163 61,28 247 46,78
Dorivor 53 86,88 117 43,98 162 30,68
Asal shirali 25 40,98 53 19,92 72 13,64
Bo‘yoqli 22 36,06 35 13,15 54 10,23
Oshlovchi 17 27,87 30 11,28 48 9,09
Zaharli 20 32,78 42 15,79 47 8,90
Efir moyli 14 22,95 32 12,03 40 7,58
Ozugabop 20 32,78 32 12,03 38 7,20
Yoqilg‘i 10 16,39 16 6,01 36 6,82
Manzarali 15 24,59 19 7,14 22 4,17
Tolali 8 13,11 10 3,75 16 3,03
Vitaminli 7 11,47 11 4,13 13 2,46
Qurilishbop 4 6,56 7 2,63 9 1,70
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Jadvaldan ko‘rinib turibdiki, vohada foydali xususiyatiga ko‘ra yuzdan ortiq turdan tarkib topgan
guruhlar — yem-xashak o‘simliklari 247 tur (46,78 %) va dorivor o‘simliklar 162 tur (30,68%) ni tashkil etib,
ustunlik giladi.

Ellikdan ortiq turdan tarkib topgan guruhlar — asal shira beruvchi 72 tur (13,64%) va bo‘yoq beruvchi
54 tur (10,23%) ni tashkil qilib, keyingi o‘rinda turadi.

Qurilishbop o‘simliklar vohada eng kam 9 turni (1,70%) tashkil qilib, oxirgi o‘rinni egallaydi.

Yem-xashak o‘simliklari 163 turkum tarkibida uchrab, vohadagi turkumlarning 61,28% ini tashkil
giladi. Vohada yem-xashak o‘simliklari ko‘p targalgan turkumlarga Amaranthus, Atriplex, Chenopodium,
Calligonum, Salsola, Strigosella, Astragalus lar kiradi.

Yem-xashak o‘simliklarini oilalar bo‘yicha tahlil gilganimizda, ularning 39 ta oilada uchrab, 63,93%
ni tashkil qilishi ma’lum bo‘ldi. Bunday o‘simliklar ko‘p uchraydigan oilalarga quyidagilar kiradi:
Amaranthaceae (50 tur), Poaceae (36), Asteraceae (32), Brassicaceae (28), Fabaceae (25), Polygonaceae (8).
Yuqorida nomlari keltirilgan Amaranthaceae, Poaceae oilalari vakillarining aksariyati yem-xashaklik
Xususiyatini namoyon giladi.

Foydali xususiyatiga ko‘ra yem-xashak o‘simliklari eng yirik guruh hisoblanadi. Yem-xashak
o‘simliklari chorvachilikda va parrandachilikning asosiy ozugasidir. Bu o‘simliklarga Amaranthus
retroflexus, Alhagi kirghisorum, A. pseudalhagi, Glycyrhiza glabra, Artemisia turanica, Aeluropus repens,
Stipagrostis pennata, Trigonella grandiflora, Karelinia caspia, Bromus tectorum, Cynodon dactylon,
Phragmites australis, Sorghum halepense, Heteroderis pusilla va boshga ko‘pgina turlar kiradi.

Yem-xashak o‘simliklari orasida gamish, ajrig, yantoq, kakra juda katta ahamiyatga ega. Yantoq
turlari chorvachilik, gorako‘lchilikning muhim ozig‘i hisoblanib, yil davomida, asosan, yozda gullagan
vagtida va gishda ko‘proq iste’mol gilinadi. U vohada yo‘l, kanal, ariqg, daryo, ko‘l bo‘ylarida, tekisliklarda,
paxta maydonlari atroflarida, ekilmay golgan dalalarda, ochiq maydonlarda uchraydi. Uni mahalliy aholi
kakra bilan birga gishga qurug massa sifatida g‘amlaydi.

Qamish (Phragmites australis) vohada asosiy yem-xashak o‘simliklaridan hisoblanib, poya va barglari
dag‘allashguncha chorva mollari sevib iste’mol giladi. Undan qishda gishloq xo‘jaligi hayvonlari uchun
gimmatli oziq sifatida foydalaniladi. Chorva mollari uchun pichan tayyorlanadi. Qurilish materiali sifatida
ham foydalaniladi.

Ajrig (Cynodon dactylon) vohaning barcha hududlarida aynigsa, ariq, yo‘l, kanal bo‘ylarida, madaniy
ekinlar orasida, tashlandiq yerlarda, bog® va xiyobonlarda uchraydi. U gimmatli yem-xashak o‘simligi bo‘lib,
yugori ozuqaboplik xususiyati mavjud. Yil davomida chorva mollari tomonidan yaxshi iste’mol qgilinadi.

Dorivor o‘simliklar ham vohada keng targalgan. Foydali xususiyatiga ko‘ra vohada dorivor o‘simliklar
ikkinchi o‘rinda turadi. Ko‘p yillik izlanishlar mobaynida vohada bunday o‘simliklarning 53 oila, 117
turkumga mansub 162 turi uchrashi aniglandi. Voha dorivor o‘simliklari hagida H.Q. Esanov [19; 22]
asarlarida ma’lumotlar keltirilgan. Unda mahalliy dorivor o‘simliklar bilan birga mamlakatimizga chetdan
kirib kelayotgan adventiv turlarning dorivorlik xususiyatlari ham yoritilgan.

Dorivor o‘simliklar oilalar tarkibida uchrashi jihatidan vohada birinchi o‘rinda turadi. Ular oilalar
tarkibining 86,88% ni tashkil giladi. Aynigsa, Fabaceae (38 — 19), Asteraceae (57 — 18), Amaranthaceae (31
— 15), Poaceae (40 — 7), Polygonaceae (15 — 5) oilalari tarkibida ko‘p uchraydi. 25 ta oilada dorivorlik
Xususiyatga ega turlar soni 1 ta.

Hammamizga ma’lumki, dorivor o‘simliklardan asrlar mobaynida odamlardagi turli xil kasalliklarni —
gonni to‘xtatish, og‘iz bo‘shlig‘i, oshqozon-ichak, jigar, buyrak kasalliklarida, o‘t, siydik haydash, yara
kasalliklarida, isitma pasaytirish, shamollash, teri va boshgalarni davolashda foydalanib kelingan.

Dorivor o‘simliklar mahalliy aholi tomonidan xalq tabobatida va meditsinada keng foydalaniladi.
Dorivor o‘simliklarning Roemeria hybrida, R. refracta, Portulaca oleracea, Spinacia turkestanica,
Polygonum aviculare, Abutilon theophrasti, Alhagi persarum, Halimodendron halodendron, Meliliotus
officinalis, Datura stramonium, Tribulus terrestris, Glycyrhiza glabra, Peganum harmala va boshqalar
vohada ko‘p uchraydi.

Dorivor o‘simliklar tarkibida turli xil kimyoviy birikmalar —biologik faol moddalar, organik kislotalar,
mineral moddalar, flavonoidlar, glikozidlar, alkaloidlar, saponinlar, kumarinlar va boshga moddalar ko‘plab
uchraydi.

Mahalliy aholi bu o*simliklarning ildizi, poyasi, bargi, guli, mevasi va urug‘idan uy sharoitida turli xil
kasalliklarni davolashda, quritib ulardan damlama sifatida foydalanadi.

Vohaning asosan, Romitan, Peshku, Jondor va boshga tumanlarda Peganum harmala ning quritilgan
barg, meva va poyasidan gripp viruslarini nobud gilishda ko‘p foydalaniladi. Isiriq gaynatmasidan og‘izni
chayqgab zararsizlantiriladi. Urug‘lari esa ba’zan sutga aralashtirib iste’mol gilinadi.
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Glycyrhiza glabra ildizpoyasi ochiq havoda quritilib, undan sharbat tayyorlanadi. Sharbatidan nafas
yo‘llari kasalliklarida foydalanish mumkin. Bundan tashqari, me’da-ichaklarning yallig‘lanishida ham
foydalanadilar.

Asal shirali o‘simliklar vohada 72 tur uchrab to‘rtinchi o‘rinni egallaydi. Bu o‘simliklar 25 oila, 53
turkumga mansub. Asal shirali o‘simliklarning ko‘pchiligi ko‘p vyilliklarga (31 tur) to‘g‘ri keladi. Vohada
uchraydigan daraxt va butalarning 21 turi asal beruvchi hisoblanadi.

Asal shirali o‘simliklarni oilalar bo‘yicha tahlil gilinganda, Fabaceae 15 tur, Polygonaceae 8 tur,
Asteraceae 6 tur uchrab yetakchilik giladi. Qolgan oilalarda 1 tadan 5 tagacha asal beruvchi turlar uchradi.

Asal shirali o‘simliklardan asalarilar propolis ham yig‘adi. Asalari propolisdan, asosan, kataklarni
qurishda mum sifatida foydalanadi. Bundan tashqgari, uning tarkibida bakteriyalarni yo‘q qgiladigan moddalar
ham mavjud. Propolisni ayrim o‘simliklar kurtaklaridan, terak, igna bargli daraxtlar, kungabogar
yoriglaridan oladilar. Propolis tarkibida 50-55% smola, 8-10% efir moyi, 30% ga yagin mum uchraydi [2].

Bo‘yoq beradigan o‘simliklar guruhi voha florasida 22 oila, 35 turkumga mansub 54 turdan iborat. Bu
guruhning vohada keng targalgan vakillariga Chenopodium album, Tamarix hispida, Capparis spinosa,
Abutilon theophrasti, Astragalus villosissimus, Glycyrhiza glabra, Halimodendron halodendron, Goebelia
alopecuroides, Zygophyllum oxyanum, Roemeria refracta, Peganum harmala kabilar kiradi.

Oc‘simliklardan olinadigan bo‘yoqlar sun’iy bo‘yoqlarga nisbatan chidamli bo‘ladi. Bu bo‘yoglarning
ayrimlari bilan ip, matolar bo‘yalsa, boshqalari bilan ozig mahsulotlari bo‘yaladi.

Zaharli o‘simliklar guruhi vohada 47 turdan tashkil topgan. Shundan 26 turi begona o‘tlar bo‘lib,
madaniy ekinlar orasida ko*plab uchraydi. Aynigsa, hozirgi vaqtda zaharli o‘simliklardan Lolium temulentum
ko‘plab bug‘doy dalalarini zararlab hosilni 40-50% gacha kamaytirgani ma’lum bo‘ldi. Bu o‘simlik turi,
asosan, shaxsiy tomorga yerlarida ortib borayotganligini ko‘rish mumkin, aynigsa bug‘doy dalalarida.
Almashlab ekish natijasida hozirda turning targalish maydonlari gisgarib boryapti. Mazkur o‘simlikning
poya va barglari zaharli emas. Uning donida lolin, lolinin, lolinidin kabi zaharli alkoloidlar bo‘lganligi
sababli doni zaharli hisoblanadi.

Oshlovchi o‘simliklarning vohada 17 oila, 30 turkumga mansub 48 turi uchraydi. Bu o‘simliklar
Polygonaceae (11 tur), Fabaceae (6) va Tamaricaceae (5) oilalarida keng targalgan. Vohada ko‘p
uchraydigan oshlovchi turlarga Calligonum caput-medusae, Medicago lupulina, Lotus sergievskiae,
Halimodendron halodendron, Glycyrhiza glabra, Tribulus terrestris, Mentha asiatica kabilar kiradi.

Voha florasida efir moyli o‘simliklar ham muhim o‘rin egallaydi. Ularning 14 oila, 32 turkumga
mansub, 40 turi uchraydi. Mazkur guruh o‘simliklari Asteraceae (10 tur), Apiaceae (5), Lamiaceae (5)
oilalarida keng targalgan. Boshga oilalarda 1 tadan 3 tagacha efir moyli o‘simliklar uchraydi. VVohada efir
moyli turlar keng targalgan turkumlarga Tamarix, Alhagi, Glycyrhiza, Acroptilon, Mentha va boshqalar
kiradi. A. Akramov [1] Buxoro viloyati sharoitida efir moyli Cuminum setifolium o‘simligining foydali
xususiyatlari to‘grisida ko‘pgina ma’lumotlar berib o‘tadi.

Hozirgi vaqtda efir moyli o‘simliklardan turli magsadlarda foydalanib kelinyapti. Aynigsa, u ozig-
ovgat maxsulotlari ishlab chigarishda asosiy xomashyo hisoblanadi. Hozirgi kunda efir moyli o‘simliklarni
respublikamizda 650 turi uchrashi aniglangan [13].

Yoqilg‘i sifatida foydalaniladigan o‘simliklarni vohada 36 turi uchraydi. Bunday o‘simliklardan aholi
o‘tin sifatida foydalanadi. Bu guruhning keng targalgan turlariga quyidagilar Haloxylon persicum,
Calligonum caput-medusae, C. aphyllum, Tamarix bungei, T. androssovii T. hispida, Alhagi kirghisorum,
Karelinia caspia, Erianthus ravennae, Phragmites australis kiradi.

Ozugabop ofsimliklar ham vohada son jixatdan kam targalgan bo‘lsada florani shakllanishida
salmoqli o‘ringa ega. Ular vohada 20 oila, 32 turkumga mansub 38 turni tashkil gildi.

Bunday o‘simliklardan aholi kundalik ehtiyojlari uchun doimiy ravishda foydalanib keladi. Bular
yowvvoyi va begona o‘t sifatida vohada ko‘plab uchraydi. Ularning tarkibida ogsillar, uglevodlar, moylar,
vitaminlar, mineral tuzlar va boshga moddalar mavjud.

Bu o‘simliklar keng targalgan oilalar Amaranthaceae, Brassicaceae, Fabaceae, Poaceae. Ozugabop
o‘simliklarga Portulaca oleracea, Spinacia turkestanica, Capsella bursa-pastoris, Elaeagnus angustifolia,
Cichorium intybus, Mentha asiatica, Hibiscus trionum, Ferula foetida, Lycium ruthenicum, Asperugo
procumbens, Echinochloa crus-galli, Digitaria sanguinalis lar kiradi.

Portulaca oleracea, Spinacia turkestanica, Mentha asiatica, Capsella bursa-pastoris ning barglaridan
aholi ko‘k chuchvara qilib iste’mol qiladi va ziravor sifatida ovqatga ishlatadi. Bundan tashqari, semiz
o‘tidan salat tayyorlashda hamda suyuq ovqatlarda foydalaniladi.

Qolgan boshqa qurilishbop (9 tur), vitaminli (13), tolali (16), manzarali (22) o‘simliklar guruhlari kam
sonli bo‘lsa-da, voha florasining shakllanishida salmogli o‘ringa ega.
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Bu foydali guruhlardan tashqari, ayrim o‘simliklar gumni mustahkamlashda ham ishtirok etadi. Ular
gumlarni ko‘chishdan, eroziyadan saglaydi. Bunday o‘simliklarga Ephedra strobilacea, Acanthophyllum
pungens, Salsola richteri, S. arbuscula, Calligonum caput-medusae, C. aphyllum, C. eriopodum, C.
matteianum, C. microcarpum, Ammodendron conollyi, Astragalus villosissimus, Heliotropium arguzioides,
Nitraria schoberi, Carex physodes, C. pachystylis, Stipagrostis karelinii va boshqalar kiradi.

Xulosa. Buxoro vohasi o‘simliklari foydali xususiyatlari bo‘yicha xilma-xillikni namoyon qildi.
Mazkur xususiyatlar ulardan insonlarning keng foydalanish imkoniyatlarini oshiradi. Bunda aynigsa, yem-
xashak va dorivor o‘simliklar yetakchilik gilib, ulardan keng foydalanilayotganligi gayd etildi. Yem-xashak
o‘simliklarining hududda keng targalishi Buxoro vohasining cho‘l muhitlari bilan alogadorligini ko‘rsatadi.
Shuningdek, tadgiqot hududida ularning targalish maydonlari ham aniglandi.

ADABIYOTLAR:

1. Axpamos A. 3upa. — Towxenm: Mexnam, — 1988. — 48 6.

2. I'nyxoe M.M. Meodonocueie pacmenus. — M.: Konoc, 1974. — 304 c.

3. I'pocceetim A.A. Pacmumenvhvie 6ocamcmea Kasxaza. — M.: AH CCCP, 1952. — 632 c.

4. Epescenos C.E. @nopa Kapaxamnaxuu, ee X03UCMEEHHAS XAPAKMEPUCIMUKA, UCNOIb308AHUe U
oxpana. — Tawxenm: @an, 1978. — 240 c.

5. Baxupos ILK., Hopbobaesa T. Hexomopvie OanHble NO KOIUUECMBEHHOMY COCMABY U
XO035UCMEEHHOMY 3HAUEHUIO 20UuKamopos pacmumenvrozo nokposa Cpeoneii A3uu // Pacnpocmpanenue u
npUpoOHbIe 3anacyl nojesHvlx pacmenul Y3oexucmana. — Tawxenm: @an, 1976. — Ne 2. — C. 3-35.

6. Unoun MM. Onvim xraccugpuxayuu nonesHvix pacmeruil / Pacmumenvroe coipve: Tpyosi
bomanuuecxoeo uncmumyma. — M.-J1.: AH CCCP, 1949. — Ne 2. — C. 6-11.

7. Koso-Tlonsnckuti B.M. Knaccugpuxayus noaesnvix pacmenuii Il Bonpocul 26onoyuu, 6uozeoepagpuu,
eenemuxu u cenexyuu. — M.-JI.: AH CCCP, 1960. — C. 105-111.

8. Koposun E.Il. Pacmumenonocms Cpeodnetl Asuu u FOsxcnozo Kaszaxcmana. — M.: CAOI', 1934. —
479 c.

9. Onpeoenumenv pacmenuii Cpeonei Asuu. B 11-x m. — Tawxenm: Hayxa, 1968-2015.

10. Ilasnos H.B. Pacmumenvhuie pecypcwi wicnoeo Kazaxcmana. — M.: MOHII, 1947. — 204 c.

11. Ilpucmyna A.A. Ocnognbie colpbesvle pacmenus u ux ucnoavzosanue.—/1.: Hayka, 1973. — 412 c.

12. @nopa Vzbexucmana. B 6-u m. — Tawxenm: AH Y3CCP, 1941-1962.

13. Xoowcumamoe K. IDgupnomaciuunvie pacmenus Ysbexucmauma u nymu ux payuoHaIbHOZO
ucnonvzosanus. Aemoped. ouc. ... dokm. ouon. nayk. — Tawxenm, 1999. — 110 c.

14. Xonuxos K. Y36exucmon scanybuoazu oopusop ycummuriap.— Towkenm: Mexuam, 1992. — 80 6.

15. Xonamamos X.X., Kocumos A.H. Jopusop ycumauxnap. — Towxenm: Hon Cuno, 1994. — 368 6.

16. Yepnvnues I1.A. [luxopacmywue nonesnvle pacmenuss byxapckoii u conpedennvix ¢ Heti obnacmetl
Il YVuénvie sanucku Byxapckozo cocneduncmumyma. — Tawxenm: Vzenasuzoama Y3CCP, 1957. — C. 7-33.

17. Hllaneim M.C. Jlukopacmywue noaeszuvie pacmenus Typxmenckou CCP. — M.: MOUII, 1951. — Ne
17. - 222 c.

18. Ocanos XK. Byxopo eoxacu ¢hropacu maxaunu. Buon. ¢an. ¢anc. ooxm. oucc. (PhD). —
Towxenm, 2017. - 179 6.

19. Dcanoe XK. Byxopo eoxacunume 0opueop ycumnuxiapu 6éa yrapuune mapkanuuiy. Y3zMY
xabapnapu. Towxenm, 2018. Ne3/2. — B. 219-226.

20. Dcanos X.K. Byxopo eoxacu ¢gropacu. Monoepaghus. Byxopo. /[ypoona. 2019. — 128 6.

21. Ocanos XK., @aiizyanaes II.C., Acnonosa K.A. Byxopo eunoamu em-xauwiax YCUuMIuUKIapu
xycycuoa // “Vsbexucmonoa uopea 03yKacu OKUHAGPU XOCUTOOPAUSU 6G O03YKA emuumupuuHune
camapaoopaueunu owupuwt” maszycuoacu Pecnybauxa uimuil-amanuti aHdICyMaHu Mamepuaiiapu. —
byxopo, 2019. — b. 104-106.

22. Ocanos XK., Duwonkynos A.X. Byxopo eunosmunune adsenmus 0opusop ycumauxiapu. Hamanean
odasniam yHusepcumemu uamuii axoopomuomacu. Hamanean, 2020. Nel2. — b. 96-101.

23. Sennikov A.N., Tojibaev K.Sh, Khassanov F.O., Beshko N.Yu. The Flora of Uzbekistan Project //
Phytotaxa — 2016. —P. 107-118.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 78



EXACT AND NATURAL SCIENCES

UO*“K 547.458. 61

QISHLOQ XO*JALIK MAHSULOTLARINI SAQLASH TEXNOLOGIYASI
TENDENSIYALARI

Mirzayeva Shoxista Usmonovna,

Buxoro davlat universiteti Biotexnologiya

va ozig-ovqat xavfsizligi kafedrasi dotsenti, (PhD)
https://orcid.org/0000-0002-9659-5656
s.u.mirzayeva@buxdu.uz

Dilliyeva Madina Diyor gizi,

Buxoro davlat universiteti Biotexnologiya

va ozig-ovqat xavfsizligi kafedrasi magistranti

Annotatsiya. Meva va sabzavotlarni saglashdagi asosiy vazifa ularning fizikaviy va ximiyaviy
tarkibini, ya’ni tashqi ko ‘rinishi, rangi, mazasi hamda ozig-ovgatlik giymati va boshga xususiyatlarini
saglab golishdan iborat. Shu sababli meva sabzavotlarni saglash va gayta ishlashni to ‘g ‘ri va ilmiy asosda
tashkil gilish umuman olganda aholini yil mobaynida meva va sabzavotlarga bo ‘Igan talabini gondirishdan
iborat.

Meva va sabzavotlarni saglashda bo ‘ladigan biologik va fiziologik jarayonlarni chuqur o ‘rganish va
bu borada aniq fikrga ega bo ‘lish mahsulotlarni sifatli gilib saglashda muhim ahamiyatga ega.

Meva va sabzavotlarning sifatli saglanishi uchun saglash mobaynida ularda ganday jarayonlar
borishini va bu jarayonlarning borishiga tashqi muhitning gaysi omillari ta ’sir gilishini bilish zarur.

Kalit so‘zlar: gishlog xo jalik mahsulotlari, saglash texnologiyasi, sovutgich, saglash muddati,
namlik, harorat, gishloq xo jalik mahsulotlari fizik va kimyoviy tarkibi, rangi, ta’'mi, oziglik giymati.

TEHJAEHIIMU TEXHOJIOI'MH XPAHEHHUS CEJbCKOXO3SMICTBEHHOMN
MMPOAYKIIUN

Annomauus. OchosHOU 3a0auell Npu XPaHeHuu @PYKmos u o0eowell S6IsAemcs COXPAHEHUe Uux
duauUecKoeo U XUMUYECKO20 COCMABA, MO eCMb GHEWHe20 8Uod, Yeemad, 8KYCd, NUUeBol YEeHHOCMU U
opyeux ceoticms. [loomomy opeanuzayusi Xpanenus u nepepadomxu GpyKmos u osoweli Ha NPAGUIbHOU U
HAYYHOU OCHOBe Npu36ana obecneyums NOMpedbHOCHb HACENeHUs 80 (PPYKMAX U 080WAX 6 MEUEHUe 8Ce20
2ooa.

Venybnennoe usyuenue Ouonocuueckux u QuUUOIOSUHECKUX NPOYECCO8, CEA3AHHbIX C XPAHEHUEeM
@PpYyKmos u osouell, U HAIUYUe YEMKO20 MHEHUSL HO IMOMY 80NPOCY BAICHLL Ol COXPAHEHUST OMIUYHO2O0
Kayecmea npooyKyuil.

Ymobwl ppykmovl U 080WU COXPAHAIUCH 8 BbICOKOM Kauecmee, HeoOX00UMO 3HaAMb, KaKue NPpoyeccyl
nPOUCX00M 8 HUX NPU XPAHEHUU, U KaKue (aKmopvl GHeuH el CPpedbl 6IUAION HA MeYeHUe IMUX NPOYeCcCos.

Knwouesvie cnoea: cenvckoxo3sticmeenHas NPoOyKYus, MexHON02Uss XPAHEHUs, XOI00UTbHUK, CPOK
XPAHEHUsl, 6AJNCHOCIb, MEMNEPAMypa, QUIUKO-XUMUYECKULL COCMAG CelbCKOX035UCTEEHHOU NPOOYKYUU,
yeem, 6KyC, NUEBAs YEHHOCMb.

TRENDS OF AGRICULTURAL PRODUCTS STORAGE TECHNOLOGY

Abstarct. The main task when storing fruits and vegetables is to preserve their physical and chemical
composition, that is, appearance, color, taste, nutritional value and other properties. Therefore, the
organization of storage and processing of fruits and vegetables on a correct and scientific basis is designed
to meet the population’s need for fruits and vegetables throughout the year.

An in-depth study of the biological and physiological processes involved in storing fruits and
vegetables and having a clear opinion on this issue are important to maintain excellent product quality.

In order for fruits and vegetables to be preserved in high quality, it is necessary to know what
processes occur in them during storage and what environmental factors influence the course of these
processes.

Keywords: agricultural products, storage technology, refrigerator, shelf life, humidity, temperature,
physical and chemical composition of agricultural products, color, taste, nutritional value.
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Kirish. Prezidentimiz Sh.M.Mirziyoyevning 2017-yil 21l-iyundagi ‘“Mabhalliy eksport giluvchi
tashkilotlarni qo‘llab-quvvatlash va tashqi igtisodiy faoliyatni takomillashtirish chora-tadbirlari to‘g risida’gi
garori gishlog xo‘jaligi mahsulotlarini ishlab chigarishga ixtisoslashgan tadbirkorlik subyektlariga keng
qulayliklar yaratib berdi. Ushbu garorga muvofig, joriy yilning 1 iyulidan boshlab mahalliy ishlab
chigaruvchilarga yangi meva-sabzavot, uzum va poliz mahsulotlari hagini oldindan 100 foizdan to‘lash sharti
bilan to‘g‘ridan-to‘g‘ri shartnomalar asosida, yangi hech ganday vositachilarsiz eksport gilish huquqi berildi.
Bu tartib mahalliy eksport giluvchi tadbirkorlarning manfaatdorligini oshirish borasida ular faoliyatining
moliyaviy bargarorligi yanada yuksalishiga sharoit yaratishi bilan muhimdir. Shuningdek, bu jarayon
mamlakatimizda ishbilarmonlik muhitini sifat jihatdan yaxshilashga, mahalliy ishlab chigaruvchilarning
eksportga kengrogq jalb etilishiga, chiqgariladigan gishlog xo‘jaligi mahsulotlari xaridorgirligi va
ragobatbardoshligini oshirishga xizmat giladi. Eng muhimi, ushbu hujjat asosida amalga oshiriladigan chora-
tadbirlar dehqon va fermer xo‘jaliklari yetishtirilgan mahsulotlarning hagiqiy egasi sifatida ulardan oz
ixtiyoriga ko‘ra foydalanishi, mustaqil eksport gilib daromadlarni oshirishi, oilasining moddiy farovonligini
ko‘tarishi mumkin. Qo‘shimcha valyuta tushumlari esa gishlog xo‘jaligi mahsulotlari ishlab chigarishni
kengaytirish va ularni chuqur gayta ishlash bo‘yicha yangi loyihalarni investitsiyalash uchun imkoniyat
yaratadi [1].

Asosiy gism. Meva va sabzavotlar yilning ma’lum davrida yetishtiriladi va insonning oziglanishi
uchun zarur bo‘lgan bir gator moddalar — vitaminlar, mineral tuzlar, uglevodlar, organik kislotalar va
boshgalarning asosiy manbai hisoblanadi [2-7].

Mevalar va sabzavotlarni saglash— ho‘l va sersuv mahsulotlarni iste’mol etish yoki qayta
ishlashga gadar saglanishiga yordam beradigan tadbirlar majmui. Yetishtirilgan mahsulotni nes-nobud
gilmasdan va sifatini pasaytirmasdan saglash va undan foydalanish gadimdan inson ehtiyojlaridan biri
bo‘lgan. Saqlashni to‘g‘ri tashkil etish mahsulot sifatining uzoq, vaqt buzilmasligini va nobudgarchilikning
oldini olishni ta’minlaydi. O‘zbekistonda meva va sabzavotlarni saglashning eng gadimiy usullari bu -
ko‘mib yoki ilib saqlash, qoqi qilib quritish kabilar keng qo‘llanilgan. Mevalar va sabzavotlarni saqlashdagi
asosiy vazifa ularning fizik va kimyoviy tarkibini, rangi, ta’mi, oziqlik giymati va boshqga xususiyatlarini
saglab qgolishdan iborat. Mevalar va sabzavotlarni saglashni sovutishdagi asosiy giyinchilik bu mahsulotlar
tarkibida erkin holatdagi suvning ko‘pligi bilan bog‘lig. Harorat yuqori bo‘lgan sharoitlarda bu narsa hujayra
va to‘qimalarning nafas olish, pishib yetilish va qarish jarayonlarini faollashtiradi, bug‘lanishni va patogen
mikroflora rivojlanishini  kuchaytiradi. TTTu sababli saglashda saglanadigan mahsulotlar va
makroorganizmlar hayot faoliyatini susaytiradigan sharoitlar yaratilishi kerak. Yig‘im-terimdan keyingi
dastlabki kunlarda sersuv mahsulotning nafas olishi kuchayadi. So‘ngra, ayniqsa, meva va sabzavotlarni tez
sovutilganda nafas olish jadalligi sekinlashadi. Saglash jarayonida havo namligi pasayganda bug‘lanish,
nafas olish va patogen mikroorganizmlarning rivojlanishi kuchayadi. Nafas jadallashuviga omborxonalardagi
havo tarkibi ham ta’sir ko‘rsatadi. Kislorod miqdorining kamayishi, karbonad angidridning ortishi meva,
sabzavotlarning saglash muddatini uzaytiradi. Kasalliklar (chirish, mog‘orlash va boshqalar) keltirib
chigaradigan mikroorganizmlarning rivojlanishi katta migdorda issiqglik ajralib chigishiga va mahsulotlarning
0°‘z-o‘zidan qizib ketishiga sabab bo‘ladi. Natijada mahsulotning ko‘p qismi nobud bo‘ladi.

Meva va sabzavot omborlari, sovugxonalar yangi hosil joylashidan oldin formalin yoki oltingugurt
gazi bilan yuqumsizlantiriladi, yangi so‘ndirilgan ohak bilan oqlanadi, quritiladi, mahsulotlar saqlanadigan
haroratga gadar sovutiladi. Olma, nok, asosan, ostiga qog‘oz yozib (noklarni qog‘ozga o‘rab) joylangan
yashchiklarda - 0,5, - 0° da va nisbiy namligi 90-95%da saglanadi. Kartoshka xonalarda yerga gazilgan
o‘ralarda, faol shamollatiladigan omborlarda devorli xirmonlarda 3,5-5 m balandlikda, karam uyumlarda,
xandaklarda va turli doimiy omborlarda, yashiklarda saglanadi. Harorat - 3°C, havo namligi 70-75% dan
oshmasligi kerak. Qovun-tarvuzlarni xashakka joylab yoki osib +3°da 4 oyga yaqin saqlash mumkin.

Meva va sabzavotlarni saglashning biologik asoslari. Meva va sabzavotlar juda gimmatli
ovaqatlardir, chunki ular tarkibida inson salomatligini saglash uchun zarur vitaminlar, fermentlar va boshqga
biologik faol moddalarning o‘rnini bosadigan kompleks mavjud.

Mamlakatda har yili gariyb 4 million tonna meva va sabzavotlar yetishtiriladi. Shu bilan birga, ushbu
mahsulotni saglash yo‘qotilishi 30% dan ortig. Natijada, gish-bahor davrida meva va sabzavotlarning 50
foizdan ortig‘i chet eldan keltiriladi. Shunday gilib, inson salomatligini saglash uchun zarur bo‘lgan ushbu
gimmatbaho ozig-ovgat mahsulotlari uchun mamlakat importga juda bog‘ligdir.

Mamlakatimizda bunday katta yo‘qotishlarning asosiy sababi an‘anaviy sovutgichni saglash
texnologiyasining eskirganligidir. Bu mahsulotlarni uzog muddatli saglashni ta'minlamaydi va ba'zi hollarda
yo‘qotishlar 40% ga yetadi. Bundan tashqgari, mahsulotning omon golgan gismi ozugaviy sifati va
tagdimotiga ega.
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Meva sifatini minimal yo‘qotish bilan eng yaxshi saglash fagat boshqgariladigan muhitda (RA) saglash
texnologiyasi bilan ta'minlanishi mumkin. Shuni ta'kidlash kerakki, mamlakatimizda "boshqariladigan gaz
muhiti" atamasi va uning gisgartmasi - RGS ushbu texnologiyani nomlashda kam ishlatiladi. "Nazorat
ostidagi atmosfera™ atamasi texnologiyaning mohiyatiga ko‘proq mos keladi, chunki kamera atmosferadagi
(N, O, va CO,) gazlar tarkibini go‘llab-quvvatlaydi, fagat ularning nisbati o‘zgaradi. Shunday qilib, O,
kontsentratsiyasi, odatdagi atmosferadan fargli o‘larog, 21 foizdan 1-2,5 foizga, CO, kontsentratsiyasi esa 1-
3,5 foizga kamayadi.

Sovutgichda O, konsentratsiyasining pasayishi va CO, ning ko‘payishi mevalarda yuzaga keladigan
barcha metabolik jarayonlarning sezilarli darajada sekinlashishiga olib keladi. Natijada ularni saglash
muddati 2-3 oyga uzayadi, yo‘qotishlar 2-3 baravar kamayadi va ularning ta'mi va ozugaviy xususiyatlari
maksimal darajada saglanib goladi. Olma va nok keyingi hosilga gadar saglanishi mumkin. Bog‘dorchilik
rivojlangan mamlakatlarda (ltaliya, Gollandiya, Belgiya, Germaniya, Angliya, AQSh va boshgalar) yangi
iste'mol uchun mo‘ljallangan olma va nokning deyarli barcha tijorat ekinlari RA saglanadi [2-7].

O, va CO, konsentratsiyalari mahsulot turiga, o‘sayotgan sharoitga va boshga omillarga bog‘lig.
Texnologiyalar doimiy ravishda takomillashtirilmogda. Boshga davlatlar hozirda Ultra Low kislorod (ULO)
texnologiyasidan foydalanmoqdalar. Chet elda ham, bizning mamlakatimizda ham "YUNY 0" atamasi tez-tez
RA o‘rniga ko‘proq ishlatiladi.

Ushbu texnologiyani amalga oshirish uchun kerakli gattiglik va mos keladigan texnologik uskunalar
bo‘lishi kerak. Bunga azot generatori, CO, adsorberi va avtomatik uskunalar tizimi kiradi.

avtomatik boshqaru%/

tizimi

adsorber CO2
£ m
senerator N, Kamera

Rostlanadigan atmosferada saqlash texnologiyasining sxemasi

1-rasm.

Azot generatori kameralardagi O, konsentratsiyasini dastlab kamaytirish uchun ishlab chigilgan,
adsorber mahsulotlardan chigadigan CO, miqdorini davriy ravishda chigarib yuborishni ta'minlaydi va
avtomatik boshgarish tizimi vagti-vaqti bilan CO,, O, konsentratsiyasini o‘lchaydi va shu asosda rejimlarni
to‘g rilash uchun tegishli uskunani yogadi.

Ushbu texnologiya uchun azot generatorlari sifatida hozirgi vagtda membranali yoki adsorbsion gaz
ajratuvchi zavodlar eng ko‘p ishlatiladi. Membranali o‘simliklar O, va N, uchun tanlangan
o‘tkazuvchanlikka ega membranalarni, adsorbsionlarni esa - ushbu gazlardan birini tanlab adsorbtsiya
giladigan molekulyar elaklardan foydalanishga asoslangan.

CO, ni olib tashlash uchun toza atmosfera havosidan tozalash orgali ushbu gazni regeneratsiya gilish
bilan yutadigan adsorbent asosida turli xil dizayndagi adsorberlar go‘llaniladi.

So‘nggi besh yil ichida Armaniston Respublikasida saglash texnologiyasi bizning mamlakatimizda
tobora ko‘prog go‘llanila boshlandi. Bu Armaniston Respublikasidan yangi muzlatgichlarni qurish bilan,
mavjud muzlatgichlarni rekonstruksiya gilish yoki ushbu texnologiya uchun shunchaki ishlab chigarish
binolarini qurish orgali amalga oshiriladi. Ushbu variantlarning har biri o‘zining afzalliklari va
kamchiliklariga ega. Shunday qilib, yangisini qurishda optimal o‘lcham va balandlikdagi kameralarni,
ekspeditsiya va yuk tashish qulflari bo‘lgan tovarlarni gayta ishlash zalining mavjudligini, transport
kamerasining tepasida texnologik polga joylashtirishni amalga oshirish mumkin.
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Rostlanadigan atmosfera muzlatgichining mahsulot tashish Muzlatgich ustida joylashgan rostlanadigan atmosfera va
yo~ lagi muzlatish uskunasi
2-rasm. 3-rasm.

Yengil metall konstruksiyalar va issiglik izolyatsiyalovchi sendvich panellardan foydalanish qurilish
jarayonini sezilarli darajada tezlashtirishi mumkin. Zamonaviy panellar yuqori issiglik izolyatsiyasi
xususiyatlariga ega, bardoshli, yong‘inga qgarshi va gigiyenikdir. Bir nechta mahalliy kompaniyalar PPU
panellarini ishlab chigaradilar, ular tashgi ko‘rinishlardan kam emas. Panellardan muzlatgichni qurishda,
nazorat gilinadigan atmosferada saglash texnologiyasini amalga oshirish uchun zarur bo‘lgan mahkamlangan
kameralarga erishish osonroqg bo‘ladi. Mahalliy tajriba allagachon ko‘rsatganidek, 3-4 oy ichida 2500-5000
tonna RA sovutgichni qurish mumkin [7-11].

RA bilan muzlatgich uchun mavjud bo‘lgan binoni rekonstruksiya gilish ancha arzon, chunki nol sikl
va qurilish konvertiga xarajatlar yo‘q. Birog, har doim ham magbul tartibni amalga oshirish mumkin emas,
chunki kameralarning balandligi bo‘yicha cheklovlar mavjud.

Sovutgichni qurish uchun xarajatiar tarkibi

RA uskunasi Umumiy qurilish ishlari
Muzlatish uskunasi 60/0

15% — %@V %

29% 19%0

Eshiklar va panellar Metallkarkas.tom gismi, proflist

4-rasm.

Yangi sovutgichni qurish uchun quvvat birligiga sarflanadigan xarajatlar loyihaga bog‘lig, ya'ni
palatalarning hajmi va soni, tovarlarni gayta ishlash zali, ekspeditsiya, yuk tashish qulflari, sovutish
tizimining texnik darajasi va tartibga solinadigan atmosfera. Ushbu ko‘rsatkich 1 kg saglangan mahsulot
uchun 40 dan 70 yevrogacha bo‘lishi mumkin.

Sovutgichni qurishda xarajatlar tarkibi yuqgoridagi omillar bilan ham belgilanadi: o‘rtacha hisobda
qurilish ishlari giymati 25-30% ni tashkil giladi; metall ramka, tom va professional varaglarda - 15-18%;
panelda, eshiklarda - 25-30%; sovutish uskunalari - 15-18%; RA uskunalari uchun - 10-12%.

So‘nggi vyillarda "Infrost" MChJ va "Innovation-M" MChJ Armaniston Respublikasidan
muzlatgichlarni qurish va rekonstruktsiya gilish bo‘yicha bir nechta loyihalarni amalga oshirdi: Samara
viloyatidagi "Koshelevskiy Posad" MChJ (2400 t), Krasnodar o‘lkasidagi "Tsentralnoye™ xolding
MChJ (800 t), Volgograd viloyatidagi "Xladko" (1300 tonna), Krasnodar o‘lkasining Vyselkovskoye
korxonasi (2500 tonna) va Tambov viloyatining "Dubovoye" OAJ (800 tonna).

Meva va sabzavotlarni saglashning eng keng targalgan usuli muzlatgichli omborlarda saglashdir.
Saglash muddati bir gator omillar bilan belgilanadi, ular ekinlarni yetishtirishning tuprog-iglim sharoitlari,
nav xususiyatlari, o‘g‘itlardan ogilona foydalanish, gishloq xo‘jaligi texnikalari, sug‘orish, zararkunandalar,
kasalliklardan va begona o‘tlardan himoya qilish tizimlari, yig‘im-terim muddatlari va usullari, tovarlarni
gayta ishlash va albatta saglash sharoitlari, usullari bilan belgilanadi.
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Meva va sabzavotlardagi barcha biokimyoviy jarayonlar haroratga bog‘lig. Yuqori haroratda
tezlashtirilgan metabolizm, namlik, vitaminlar, organik moddalar yo‘qolishi, oddiy gilib aytganda,
sabzavotlar tezroq “qariy” boshlaydi va yarogsiz bo‘lib goladi.

Meva va sabzavotlarning tabiiy vazn yo‘qotishini sezilarli darajada kamaytirish va saglash muddatini
iloji boricha uzaytirish uchun hosilni yig‘im-terimdan keyin iloji boricha tezrog sovutish va saglashning
optimal parametrlarini saglash kerak.

Sovutilgan omborlar - bu mahsulotlarni gabul gilish, yig‘ib olish va sotishdan oldin gayta ishlash va
saglash uchun mo‘ljallangan bino va inshootlar majmui. Binolarni bitta jarayonni ta'minlash uchun o‘zaro
bog‘lash mumkin. Meva va sabzavotlarni saglashning asosiy talablari har bir meva turi uchun zarur harorat
sharoitlarini va shamollatishning muayyan rejimlarini ta'minlashdir.

Namlik va harorat. Mevalarni yig‘ib, ularni muzlatgichli omborlarga joylashtirgandan so‘ng, uzoq
muddatli saglashni ta'minlaydigan eng muhim jarayonlar nafas olish va transpiratsiya hisoblanadi. Shu
sababli, meva va sabzavotlarni magbul saglash uchun magbul harorat va namlik rejimini, kislorod va
karbonat angidridning optimal konsentratsiyasini va etilenni olib tashlash kerak. Asosiy ekin turlari uchun
an'anaviy muzlatgichlar uchun optimal harorat va namlik parametrlari jadvalda keltirilgan.

1-jadval.
Nomi Harorat° C Namlik, % Saglash muddati
Olmalar -1+4 90-95 1-8 oy
Baglajon 8-12 90-95 1-2 hafta
Brokkoli 0-1 95-100 1-2 hafta
Gilos -1+2 90-95 3-7 kun
Yovvoyi qulupnay 0 90-95 5-7 kun
Sabzi 0-1 95-100 4-8 oy
Rangli karam 0-1 95-100 2-4 hafta
Selderey 0-1 95-100 1-3 0y
Olxo‘ri -1+2 90-95 1-8 hafta
Qorag‘at -0,5-0 90-95 7-28 kun
Bodring 8-11 90-95 1-2 hafta
Sarimsoq 0 70 6-8 oy
Uzum 0-1 90-95 4-6 oy
Qovunlar 4-15 85-90 1-3 hafta
Armut -143 90-95 1-6 oy
Kartoshka (yosh) 4-5 90-95 3-8 hafta
Kartoshka 4-5 90-95 4-8 oy
Malinalar -0,5-0 90-95 2-3 kun
Qalampir 7-10 90-95 1-3 hafta
Shaftoli -1+42 90 2-6 hafta
Shirin gilos -1+2 90-95 2-3 hafta

Tartibga solingan gaz rejimi. Gaz muhitining sozlanishi rejimi bo‘lgan muzlatgich mevaning nafas
olish intensivligini keskin kamaytirishi mumkin, bu esa uzoqroq va yaxshiroq saglashga hissa go‘shadi.

Turli ekinlar va navlar uchun minimal ruxsat etilgan kislorod kontsentratsiyasini etanol hosil
bo‘lgunga gadar kamaytirish orgali aniglash mumkin. Agar etanol hosil bo‘lish jarayoni erta bosgichda
aniglansa, kislorod kontsentratsiyasini foizning o‘ndan bir gismiga ko‘paytirish yo‘li bilan uni to‘xtatish
mumekin, shu bilan bu xilma-xillik uchun minimal ruxsat etilgan kislorod kontsentratsiyasi aniglanadi.

Optimal past kislorod konsentratsiyasini saglashning asosiy sharti germetik yopiq kameradir. Meva va
sabzavotlarni saglashga ta'sir giladigan atmosferaning yana bir muhim tarkibiy gismi bu nafas olish
natijasida hosil bo‘lgan va yuqori konsentratsiyada bu jarayonni susaytiradigan karbonat angidriddir. CO,
ning juda yuqori konsentratsiyasi shakarning etanolga aylanishi natijasida mahsulotning o‘limiga olib keladi.

Ko‘pgina meva va sabzavotlar uchun eng yaxshi karbonat angidrid kontsentratsiyasi 0,5% dan 5%
gacha. Nazorat gilinadigan gazli muhitga ega bo‘lgan muzlatgich kameralarida ortigcha CO, ortigcha
karbonat angidrid adsorberlari yordamida chigariladi. Optimal kislorod kontsentratsiyasining tezkorligiga
xonalarni azot bilan tozalash orgali erishiladi. Avtomatik kompyuter gaz analitik boshgaruv tizimi yordamida
boshqariladigan atmosfera kontsentratsiyasini yaratish va saglash uchun samarali usullar ishlab chigildi [12-
14].
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Gazni tartibga solish uskunalari

e C.A. (Boshgariladigan Atmosfera) - boshgariladigan muhit (kompyuter).

e RCA (Tez boshqgariladigan atmosfera) - kislorod konsentratsiyasining tez pasayishi.

e U.L.O. (Ultra past kislorod) - kameradagi ultra past kislorod migdori.

e ILOS (boshlang‘ich past kislorodli stress) - gisga vaqt ichida xonada kislorod darajasining ultra
tez pasayishi.

e LECA (past etilen bilan boshgariladigan atmosfera) - katalitik konvertor yordamida kameradagi
etilen darajasini pasaytirish.

avtomatik boshqaruv’//

1-2,5%0; 1-3,5%CO;

tizimi

adsorber CO2 kamera

generator N

5-rasm.

Nazorat gilinadigan atmosferada saglash texnologiyasini amalga oshirish sxemasi

Biz sizga uzog vaqt davomida yangi mahsulotlarni saglashga imkon beradigan barcha turdagi
uskunalarni taklif etamiz.

o adsorberlar CO,
etilen adsorberlari
azot generatorlari
katalitik konvertorlar
tekshirgichlar

o namlagichlar

Uzumni saqglash sirlari. O‘rim-yig‘imdan keyin uzum to‘g‘ri o‘ralgan va sovutilgan bo‘lishi kerak.
Bular uzumni muvaffagiyatli saglashning ikkita asosiy omili. Uzumni saglash sharoiti atrof muhitni saglash
omillariga ham bog‘liq - bu harorat, xonadagi havo harakati, nisbiy namlik.

Harorat gancha past bo‘lsa, uzumni uzogroq saglash mumkin. Uzumni saglash uchun tegmaslik
harorat 0 dan +1,5 darajagacha hisoblanadi. Nisbiy namlik 95% dan yugqori.

Sovuq havoning shamollatish tezligining oshishi, sovutish paytida issiglikni olishni ta'minlaydi, ammo
saqlash vagtida uzumning qurib golishiga yo‘l go‘ymaslik uchun havo harakati kamayishi kerak.

Uzumni oltingugurt dioksidi bilan fumigatsiyalash turli xil qo‘zigorinlarni yo‘q qilish uchun
ishlatilishi mumkin, bu esa uzumni past haroratlarda saglashda ham katta yo‘qotishlarga olib kelishi
mumkin. Berry tarkibidagi har ganday infeksiya saglash vaqtida rivojlanib boradi va go‘shni sog‘lom uzum
rezavorlarida kasallik targalishining oldini olish uchun oltingugurt dioksididan foydalanish zarur.

Uzumni saqlash uchun gaz muhitining tarkibi
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Bugungi kunga kelib, quyidagi uzum navlarini saglash uchun gaz mubhitining tarkibi formulalari
allagachon olingan.

Ozig-ovgat mahsulotlari orasida yangi meva va sabzavotlar saglash omborlari alohida o‘rin tutadi. Bu,
birinchi navbatda, ular hayotning murakkab jarayonlaridan o‘tishlari, ularni saglashning barcha bosqgichlarida
to‘xtamasliklari: tranzitda, saglashda, uyda. Yangi meva va sabzavotlarni saglash atrof-muhit sharoitlari
bilan bog‘ligligini aniglaydigan ba'zi umumiy nagshlar mavjud. Meva va sabzavotlarning nobud bo‘lishini
kamaytirish va sifatini ularni ishlatilguncha saglash uchun ogilona tartibga solish ishning asosidir.

Saqglash paytida meva va sabzavotlarda uchraydigan jarayonlar. Saglash paytida meva va
sabzavotlarda turli xil fizik va fiziologik-biokimyoviy jarayonlar ro‘y beradi, bu ularning sifati va
saglanishiga sezilarli ta'sir giladi. Ushbu jarayonlar bir-biri bilan uzviy bog‘liq bo‘lib, meva va
sabzavotlarning tabiiy xususiyatlariga, zararning mavjudligiga, pishib etilishiga, mahsulotni gayta ishlash
sifatiga, saglash sharoitlariga va boshga omillarga bog‘lig. Ko‘pincha saglash jarayonlari meva va
sabzavotlarni yetishtirish davrida sodir bo‘ladigan jarayonlarning davomidir.

Ammo ular orasida tub farg ham bor: o‘sish davrida organik moddalarning meva va sabzavotlarda
parchalanishi bilan bir gatorda bu moddalar sintez gilinadi va saglanadigan narsalarda ularning parchalanishi
va iste'moli asosan hujayralarning hayotiy faoliyati uchun zarur bo‘lgan energiya chigishi bilan ro‘y beradi.

Meva va sabzavotlarning nafas olishi. Nafas olish jarayoni atrof-muhit bilan o‘zaro ta'sirning asosiy
shaklidir. Nafas olish meva va sabzavotlarning ma'lum saglash davridagi holatini ob'ektiv ravishda aks
ettiradi. Nafas olishning biologik roli meva va sabzavotlarning tirik to‘gimalarini ularning hayotiy faoliyati
uchun zarur bo‘lgan energiya bilan ta'minlashdan iborat. Nafas olish jarayonida meva va sabzavotlarda
to‘plangan energiya ularning o‘sishi va turli xil plastik moddalar ko‘rinishida shakllanishi paytida
chiqariladi. Nafas olishda ushbu moddalarni iste'mol gilish namlikning bug‘lanishi bilan mugarrar ravishda
meva va sabzavotlar massasining pasayishi bilan birga keladi, shuning uchun bunday yo‘qotishlar tabiiy deb
ataladi. Ular nafas olish va namlikning bug‘lanishi intensivligini tartibga solish orgali kamayishi mumkin, bu
katta amaliy ahamiyatga ega [15-20].

Meva va sabzavotlarni magbul saglash. Meva va sabzavotlarning sifati eng yaxshi holatda saglanib
turadigan va ularda sodir bo‘ladigan jarayonlar eng magbul deb ataladi. Meva va sabzavotlarning har bir turi
va hatto alohida navlari uchun eng magbul saglash sharoitlari mavjud. Saglash rejimi quyidagi muhim
omillarni o‘z ichiga oladi: harorat, havo namligi, havo almashinuvi, gaz tarkibi va yorug‘lik. Ko*‘pgina meva
va sabzavotlarni saqlash harorati 0° C atrofida bo‘lishi kerak. Past haroratlarda meva va sabzavotlarning
nafas olish energiyasi sezilarli darajada kamayadi va shuning uchun organik moddalarni iste'mol qilish
kamayadi va namlikni yo‘qotish kamayadi; bundan tashqari, 0° C da mikroorganizmlarning faoliyati sezilarli
darajada zaiflashadi. Ammo bu siz o‘zboshimchalik bilan past haroratni yaratishingiz mumkin degani emas;
saglash harorati darajasi odatda chegaraga yagin joyda joylashgan, ammo to‘gimalarning muzlash
haroratidan yugori.

Birog, limon, mandarin, banan, ananas, kartoshka kabi mevalar muzlashdan ancha yuqori haroratda
saglanadi, banan - 12 dan 16° C gacha, va ularning to‘gimalarida muzlash harorati taxminan -2° C ni tashkil
giladi. Namlik meva va sabzavotlarni saglashga sezilarli darajada ta'sir giladi. Meva va sabzavotlar ko‘p
migdorda suv bo‘lganligi sababli ularni havo namligida 100% ga yaqgin joyda saglagan ma'qul. Biroq, juda
yugori namlik mikroorganizmlarning rivojlanishi uchun qulaydir va shuning uchun meva va sabzavotlarni
muzlatgichda saglash nisbiy namligi 70 dan 95% gacha bo‘lishi kerak.

Fagat gisga umr ko‘rish muddati bo‘lgan o‘simlik ko‘katlar 97-100% namlikda saglanishi mumkin
(unga doimiy ravishda suv purab turish bilan). Hatto oz migdordagi suvning bug‘lanishi, taxminan 6-8%,
ularni guritishga olib keladi. Shuning uchun tegmaslik namlik yetarlicha yuqori bo‘lishi kerak (85-95%).
Ammo ba'zi sabzavotlar (piyoz, sarimsoq) past namlikda (70-80%) saglanadi. Bug‘lanish va aerob nafas
olish natijasida atmosferaga namlikni chigaradigan meva va sabzavotlar, shuningdek, tashgaridan kiruvchi
havo va ba'zi bir sun'iy manbalar (barrel suvi, nam tarpaulin, do‘konga olib kirilgan gor) namlik manbai
hisoblanadi. Havoning almashinuvi uning shamollatish va aylanishini anglatadi.

Shamollatish - bu havoning tashqi tomondan omborga ogishi; aylanish - meva va sabzavotlar atrofida
do‘kon ichidagi havoning harakati (ya'ni ichki almashinuv). Omborxonada havoning ma'lum bir haroratini,
namligini va gaz tarkibini yaratish uchun shamollatish kerak. Meva va sabzavotlarni omborlarda saglashda
haddan tashqari issiglik va ortigcha namlik to‘planishi mumkin. Issiglik va namlikning manbai nafas olish va
bug‘lanishdan tashqari, ba'zi omborxonalardagi tuprog va ilig havoning sovug tom bilan aloga qilish
natijasida kondensatsiya natijasida hosil bo‘lgan issiglikdir.

Tabiiy va majburiy shamollatish yoki faol shamollatishni o‘z ichiga oladigan mexanik yoki
shamollatish xususiyatlarini ajrating.
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Tabiiy shamollatish. Tabiiy shamollatishda omborxonalardagi havo issiglik konvensiyasi gonuni
bo‘yicha harakatlanadi. U giziganda kengayadi, siyraklashib yugoriga ko‘tariladi, ayni vaqtda sovugroq va
galinroq havo pastga tushadi. Natijada havoning tortilishi yuzaga keladi. Havo haroratining tezligi ganchalik
jadallashsa, omborxona ichidagi va tashqarisidagi harorat tafovuti shu gadar ortadi. Shu sababli tabiiy
shamollatishning sovutish samarasi unchalik sezlimaydi. Kunning qulay paytlarida gopgogli tuynuk orgali
shamollatishga to‘g‘ri keladi. Qishda esa, tashqgari harorat pasayganda, aksincha, mahsulotni sovuqgdan
saglash uchun shamollatish quvurlarining to‘siglari yopilib, havo harakati to‘xtatiladi.

Majburiy shamollatish. Majburiy shamollatish. Bu usulda elektr ventilyatorlar yordamida havo
omborxonaga haydaladi. Omborxona xodimi kiradigan havoning miqgdorini boshgarib turish imkoniga ega.
Ya’ni mahsulotlarni saqlash rejimini ma’lum darajada rejalab turadi. Ofrta va katta hamjdagi
omborxonalarda majburiy ventilyasiya mavjud bo‘ladi, chunki ularda tabiiy shamollatish bilan mahsulot
saglash rejimini yetarli darajada amalga oshirib bo‘Imaydi. Xonalardan havoni haydash va havo so‘rish
guvurlari orgali majburiy ventilyasiya yuzaga keltiriladi. Omborxonadagi havo butun sath bo‘yicha bir tekis
tagsimlangan yer ostidagi naysimon yo‘llar orgali targaladi. Majburiy ventilyasiyasi bo‘lgan
omborxonalardagi mas’hulot, albatta idishlar — yashik va konteynerlarga joylagnan holda taxlanadi [15-20].
Shunda havo qadoglangan mahsulotga ta’sir etadi. Bu holda uncha katta hajmda bo‘lmagan mahsulot
taxlamlaridagi harorat, namlik, havoning gaz tarkibidako‘p farg gilmaydi. Bunday omborlar bir gator
afzalliklarga ega bo‘lib, ularda samarali sovutish va ortish-tushirish ishlarini mexanizasiyalash imkoni bor.
Ammo, katta hajmdagi omborxonalarda uyum holida saglangan kartoshka va boshga ildiz mevalilarning
gatlamlari orasidan havoni yaxshi o‘tkazmaslik majburiy shamolatishning noqulayligidir.

Faol shamollatish. Faol shamollatish. Bunda havo saglanayotgan mahsulotning barcha gatlamlari
oralab, uning har bir donasiga ta’sir etadi. Natijada mas’hulotni sovutishga, isitishga, quritishga, shuningdek,
barcha nuqgtalardagi gatlamlar uchun harorat, namlik va havo tarkibi bir xil bo‘lishiga erishiladi.
Mahsulotning o‘z-o‘zidan qizib ketish va terlash xavfi tug‘ilmaydi. G‘aramlarda sagalnayotgan mahsulot
gatlamlariga o‘suvni tartibga soluvchi ekzogen moddalarning afzalligi kartoshka va ildiz mevalilarni kam
chiqit bilan saglashdir. Shu sababli issig mintagada faol ventilyasiyali omborxonalar qurilishida, albatta
sun’iy sovuq berish nazarda tutilishi kerak. Sun’iy ravishda sovutish uchun odatda kompressorli sovutgich
qurilmalari qo‘llanilib, ammiak yoki freondan foydalaniladi.

Sovutgich sig‘imii kamida 100 tonna ketadigan va muayyan harorat tartibi ushlab turiladigan
mas’hulot saqglash xonalarida mahsulotlarni tovar holiga keltiradigan bo‘limlardan, mashina bo‘limi hamda
yordamchi binolardan iborat bo‘ladi. Xona-kameralar radiator yoki havo vositasida sovutilishi mumkin.
Birinchi holda kamerali radiatorlar o‘rnatilib, ulardan natriy yoki kalsiy xloridning sovutilgan eritmasi o‘tib
turadi. Bu usulning kamchiligi — harorat u gadar bir xil darajada bo‘lmaydi, ya’ni xonaning turli joylaridagi
harorat 2° C va undan ko‘proq farq gilishi mumkin. Kamera ventilyator vositasida sovutilganda iglim
sharoitda yaratish mumkin. Sovutish tezligi mintaganing iqlim sharoiti, saqlanadigan mas’hulotning
xususiyatlari, beriladigan havoning tagsimlash tizimi va miqdoriga bog‘liq. Mamlakatning o‘rta mintagasida
o‘ziga xos ob-havo sharoitlarining tahliliga ko‘ra, sentyabr-oktyabr oylarida mahsulotni sovutish uchun
qulay sharoit yaratila boshlanadi. Bizning sharoitda havo sun’iy sovutiladigan doimiy qurilmalardan iborat
faol ventilyasiyali omborxonadan foydalanish mumkin. Shuning uchun ham faol shamollatiladigan
omborxonasi bor xo‘jaliklarda havo sun’iy ravishda sovutilmasa, mahslotni saglash uchun mo‘tadil sharoit
yaratish qiyin. Ko‘pincha qgo‘shimcha ravishda sovutilgan havo yuboriladi. Bu usulda sovutiladigan
xonalarda kutilgan harorat yuzaga keladi va mahsulotni saglash yaxshi natija beradi [21-22].

Meva va sabzavotlarni ma’lum vaqt davomida sifatini pasaytirmasdan va og‘irligini minimal darajada
yo‘qotib saglanish xususiyati ularning saglashga chidamliligini belgilaydi. Meva va sabzavotlarning
mikroorganizmlar bilan zararlanishiga garshilik ko‘rsatish xususiyati ularning immunitetligi deb yuritiladi.
Bu ikkala xususiyati bir-biriga chambarchas bog‘liq bo‘lib, saglashga chidamsiz bo‘lgan mahsulotlar odatda
mikroorganizmlar bilan tezda zararlanadi.

Mahsulotlarning saglashga chidamliligi ularni qulay sharoitda saglash muddati bilan aniglanadi. Meva
va sabzavotlarni saglashga chidamliligini ma’lum hudud va faslda hamda agrotexnik, texnologik rejimda
namoyon bo‘lishi saglanuvchanlik deb ataladi [22]. Saglanuvchanlik odatda saglash davrida mahsulotlarni
yo‘qotish og‘irligini foizlarda hisoblangan migdori bilan belgilanadi.

Meva va sabzavotlarning saglashga chidamliligi ko‘p omillarga boglig. Agar bitta nav doirasidagi
mevalarning katta-kichikligi, tig‘izligi po‘stining qalinligi, shakli va po‘stining butunligi, rangi hamda
boshka ko‘rsatkichlari ma’lum nav uchun xos bo‘lsa, bunday mevalar yaxshi saglanadi. Mevalarning o°ziga
X0s xususiyatlardan cheklanishi ularning saglanuvchanligini pasaytiradi [23-28].
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Xulosa. Mevalarni saglash vaqtida ular tarkibidagi kislotalar shakarga nisbatan o‘zgaradi. Saglanish
davrining oxiriga borib mevalar ancha shirin, so‘ngra esa kislotalarni yo‘qotishi natijasida bemaza bo‘lib
goladi.

Pektin moddalar mevalar saglanishi mobaynida parchalanib eruvchan pektinlar hosil giladi va bu
mevalarning yumshoglanishiga olib keladi. Mevalarning yumshoglanishi mevaning o‘rta gismidan
periferiyasi (tashgi qismiga) tomon boradi. Pektin moddalarining parchalanishi natijasida mevalarni
goraytirib yuboradigan metil spirti hosil bo‘ladi. Odatda uzumlar so‘lganda pektin moddalar to‘planadi.

Mevalarni saglash davrida oshlovchi moddalar kamayib, xushbo‘y moddalar esa fermentlar ta’sirida
boshga moddalarga aylanib ketadi (oksidlanadi).

Bu davrda mevalar tarkibidagi azotli moddalar, vitaminlar migdori kamayadi. Ertapishar mevalar
tarkibidagi vitaminlar kechpishar mevalardagiga garaganda tez yo‘qoladi. Mevalarni saglashda harorat va
havoning aylanishi yugori bo‘lganda vitaminlarning kamayishi aktivlanadi.
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BALIQCHILIK SUV HAVZALARIDAGI TABITY OZUQALAR VA ULARNING BALIQCHILIKDA
TUTGAN O‘RNI

Qobilov Aziz Muxtorovich,

Buxoro davlat universiteti dotsenti

a.m.qobilov@buxdu.uz

Ikromova Hafiza Salim qizi,

Buxoro davlat universiteti magistranti

Annotatsiya. O ‘zbekiston tuproglarida o ‘suvchi o ‘simliklar ham xilma-xil bo lib, o ‘ziga xos muhitni
talab giladi. Shu o rinda aytish joizki, tuprogda yetishtiriladigan o ‘simlik mahsulotlari bevosita gishlog
xo ‘jaligining bir necha sohalarida foydalanish imkoniyatini beradi. Hozir kunda tuprogda o ‘suvchi
o ‘simliklarning tabiat noqulayligiga moslanishi qiyinligi hamda tarkibida biologik faol moddalarning
nisbatan kamligi gishlog Xo ‘jaligi tarmoglaridan biri bo‘lgan baligchilikda foydalanishda muammolar
paydo bo‘lmogda. Shu nugtayi nazardan baligchilikni takomillashtirish, rivojlantirish magsadida suv
havzasidagi tez ko ‘payadigan, katta biomassa beradigan organizmlarni aniglash ko ‘paytirish borasida
respublika migiyosida ko ‘plab ilmiy tadgigotlar amalga oshirilmoqda. Aynigsa suvda o ‘suvchi tuban va
yuksak suv o ‘simliklarini o ‘simlikxo ‘r baliglar uchun tabiiy ozuqa sifatida qo ‘llash, ular yordamida suvning
sifat ko ‘rsatgichlarini yaxshilashga alohida e tibor qaratilmogda. Shu munosabat bilan maqgolada bugungi
kunga kelib respublika migiyosida olib borilayotgan tadgiqot ishlarini tahlil gilish nazarda tutilgan.

Kalit sozlar: Ryaska, pistia, sheluxa, kunjala, sianid, eyxomiya, azolla, gumus, alluvial, faol loyqa,
mikrosuvo t, protein.

HATYPAJBHBIE KOPMA B PBIBOBOJJUECKHUX BOJIOEMAX
N UX POJIb B PBIBOJIOBCTBE

Annomauua. Pacmenus, npouspacmaiowue 8 nouse Y3bexucmauna, pazHoodpasHvl u mpeodyrom
cneyughuueckoll cpedvl 0bumanus. 30ech credyem ckasamo, Ymo pacmumenbHas nPoOYKYuUs, 8blpaujeHnas 8
nouge, modxcem OblMb HENOCPEOCMEEHHO UCNONb308AHA 8 HECKOIbKUX O0ONACMAX CeNbCKO2O XO3AUCMEdA.
Ce200ms cnodxcnocms adanmayuu pacmerull, nPouspacmalowux 6 nouge, K HeOIacoNPUAMHBIM YCI0BUAM
nPpUpoObl U OMHOCUMENLHO HU3KOE cooepicanue OUON02UIecKU aKMUBHbIX 6eUjecs 8bl3bleaiom npoodaembl
npU UX UCHONL30BAHUU 8 PblOOBOOCHEE, KOMOpOoe AGNIAEMC OOHOU U3 ompaciel cenvbcko2o xosaticmea. C
9MOU MOYKU 3PeHUsi 8 Yeuax YAYYWeHUus U pa3eumus pwvlbo8oOCMEa HA pecnyOIUKAHCKOM YposHe
NPOBOOAMCS MHO2Ue HAYYHble UCCIe008aHUs NO BbIAGNIEHUIO U Y8eIUYEHUI0 ObICHPO PA3MHONCAIOUUXCSL
opeanu3mos, oarowux ooavuylo ouomaccy 6 6o0oéme. Ocoboe enumanue YOenaemcs UCNIOAb308AHUIO
pacmywux 8 600e HNPUOOHHBIX U BbICOKOBOOHBIX PACMEHUUl 8 Kayecmee eCcmeCmeHHO20 NUMAaHUs
PacmumenbHOAOHbIX Pblh, ¢ NOMOWLIO KOMOPLIX OHU YIYHWIAIOm NOKA3amenu Kavecmea 600bul. B ceasu c
IMUM 8 Cmamve OaH AHANU3 HAYYHO-UCCIe008AMENbCKOU pabomyl, NPOBEOEHHOU HA YPOGHe PecnyOIUKU HA
Ce2O0OHAUHUL OeHb.

Knioueswie cnosa: Packa, nucmus, wienyxa, Hcmulx, YUanuo, dUXoMus, a3onnd, yMyc, aino8UaibHblil,
AKMUBHASL 2PA3b, MUKPOBOOOPOCIU, NPOMEUH.

NATURAL FEEDS IN FISHERIES AND THEIR ROLE IN FISHERIES

Abstract. Plants growing in the soil of Uzbekistan are diverse and require a specific habitat. It should
be said here that plant products grown in soil can be directly used in several areas of agriculture. Today, the
difficulty of adapting plants growing in the soil to unfavorable natural conditions and the relatively low
content of biologically active substances cause problems when using them in fish farming, which is one of
the branches of agriculture. From this point of view, in order to improve and develop fish farming at the
republican level, many scientific studies are being carried out to identify and increase rapidly reproducing
organisms that produce large biomass in the reservoir. Particular attention is paid to the use of benthic and
high-water plants growing in water as natural food for herbivorous fish, with the help of which they improve
water quality indicators. In this regard, the article provides an analysis of the research work carried out at
the republican level to date.

Keywords: Ryasca, pistia, husk, oilcake, cianid, eykhomia, azolla, gumus, alluvial, active haze, micro
waterplant, protein.
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Kirish. Buxoro viloyatining turli hududlaridagi tuproglarning tarkibi har xil bo‘lganligi, shuningdek
bu tuproglarni sug‘orishda foydalaniladigan suv havzalarining kimyoviy hamda fizik tarkiblari turlicha
bo‘lganligi sababli turli muhitlarda o‘suvchi o‘simliklar bir-biridan farglanadi. Bu esa o‘z navbatida bu
yerlarda o°‘sgan o‘simliklarning mahsuldorligiga ta’sir ko‘rsatadi. Hozirgi kunda faqgatgina tuprogda
yetishtiriladigan o‘simlik mahsulotlaridan emas, balki suv havzalarida yetishtiriladigan tuban va yuksak
o‘simliklardan ham bemalol foydalanish imkoniyatlari mavjud.[1-2] Chunki kopchilik suvda o‘suvchi tabiiy
ozugalar hisoblangan xlorella, azolla, pistia kabilar ozlarining ogsilga boy ekanliklari bilan ajralib turishadi.
Bu birinchi navbatda unumdor tuprogni talab etmaydi, o‘z navbatida suvning vagtida kerakli o‘g‘itlar bilan
ta’minlanishiga bog‘liq bo‘ladi.

Material va metodlar. Ushbu tadqgiqotlar doirasida olib borilayotgan ma’lumotlardan foydalanish
uchun O‘zbekiston ilmiy-ommabop jurnallarga murojaat gilingan. Ushbu mavzu bo‘yicha nashr etilgan
adabiyotlarning ko‘pligi, olib borilayotgan ishlarning keng ko‘lamli ekanligi va ularning soni keltirilishi
cheklanganligi sababli ushbu maqola uchun mavjud adabiyotlarning fagat bir gismi tanlangan.

Natija va tahlillar. Ryaska va pistia o‘simliklarining xalq xo‘jaligidagi ahamiyati juda Kkatta.
Ma’lumki qishloq xo‘jalik mollariga ozuga sifatida sheluxa hamda kunjalalar ishlatiladi. Bunday
ozugalarning tarkibida vitamin va minerallar juda ham oz. Shuning uchun ham gishlog xo‘jalik hayvonlariga
bunday mahsulotlarni berish natijasida ularda har xil kasalliklar, xususan, avitaminoz paydo bo‘ladi. Tabiiy
ozugalardan biri bo‘lgan ryaskaning tarkibida ogsil, yog,lar va ko‘p migdorda biologik faol modda —
vitaminlar mavjud. Bu o‘simlikning ozuga sifatida ishlatilganida ularning gishlog xo‘jalik mollariga
ko‘rsatadigan ta’sirini o‘rganish uchun Taubayev 1971-yilda, D.Abdullayevlar bir qator tajribalar
o‘tkazishgan. Ryaskaning go‘ylarga ta’sirini o‘rganish uchun ularning har kunlik ozugasining 2 kg paxta
shulxasi hamda 200 gr paxta kunjalasi bo‘lgan. Ularning barchasi bir xil sharoitda saglangan, tajriba
o‘tkazish uchun ajratib olingan go‘ylarga yugoridagi ozugadan har kuniga 0,5 kg dan kichik ryaska berib
borilgan. Tajriba 10kun davom ettirilgan.[3-4] Tajriba vaqtida berilgan ryaska variantidagi gqo‘ylarning
og‘irligi 10 kun ichida 1,6 kg ga oshgan, paxta shulxasi va kunjalasi variantda esa 0,9 kg oshganligi qayd
etilgan.

Ko‘p yillik ilmiy tadgigotlarimiz natijasida gishlog xo‘jaligi korxonalari va sanoat korxonalari hamda
kommunal xo‘jalik ogova suvlarini organik-mineral moddalardan, og‘ir metallardan, sianidlardan, neft
mahsulotlaridan, shuningdek, pathogen mikroorganizmlardan yuksak suv o‘simliklari — pistiya, eyxomiya va
azolla yordamida biologik tozalashning yangi samarali biotexnologiyasi yaratilgan.

Har yili xalg xo‘jaligida foydalaniladigan o‘simliklar xomashyosiga bo‘lgan talab ortib bormoqgda.
Barcha suv omborlari, baligchilik xo*jaligida va xalqg xo‘jaligining boshga tarmoglarida katta ahamiyatga ega
bo‘lgan suv botgoq o‘simliklari vitaminli, dorivor, ozig-ovqgat, baliglar va suv qushlari uchun ozuga manbai
hisoblanadi. Suv botgoq o‘simliklarining ko‘pgina turlari muhim ozuqgaviylik xususiyatiga egadir.

Tuproq unumdorligi fizik-kimyoviy xususiyatlariga, gumus gatlami, tarkibida mavjud bo‘lgan organic
mineral moddalarga va aynigsa, uning tarkibidagi turli xil foydali mikroorganizmlar to‘plamiga, migdoriga
hamda biologic faolliklariga bevosita bog‘ligdir. O‘simliklarning o‘sishi, rivojlanishi, unumli hosil berishida
tuprog tarkibida mavjud organic va anorganik moddalar, aynigsa fermentativ faolliklari o‘ta muhim va
ahamiyatga molikdir. Shuningdek aytish joizki, mamlakatimiz ekin maydonlari sifati, tuproq tarkibi, ularda
kechadigan kimyoviy, biologik, aynigsa mikrobiologik jarayonlarni o‘rganish va boshqarish usullarini
yaratish, tuproglar strukturasini yaxshilash, unumdorligini oshirish eng asosiy va dolzarb vazifalardan biridir.
Buxoro viloyatining o‘rtacha sho‘rlangan alluvial tuproglarining unumdorligini oshirishning asosiy manbai:
yashil mikrosuvo‘tlar — Chlorella vulgaris va bioo‘g‘itlar hisoblanib, ushbu biousul tuprog mikrostrukturasini
yaxshilash, tuprogda kechuvchi biologik jarayonlarning tezlashuvi orgali uning unumdorligini oshirish
hamda paxta yetishtirishda go‘llash uchun yangi texnologiyaga asos sola oladi. Oqova suvlar tarkibidagi
organik moddalar ’’faol loyqa’’ ta’sirida parchalanib mineral moddalarga aylanishi, suv havzalarida
evtrofikatsiya jarayonining sodir bo‘lishiga olib keladi. Suvdagi mineral moddalar hisobiga mikroskopik
suvo‘tlari va yuksak suv o‘simliklari rivojlanadi. Hozirgi kunda taxminan bir milliard odam proteinni yetarli
darajada iste’mol qilmaydi. Undan tashqari an’anaviy protein manbalari yetarli emasligi taxmin qilinadi.[5-
6] O‘simlikka asoslangan ogsillar butun dunyo bo‘ylab ozig-ovgat va ozuga uchun ishlatiladigan protein
miqdorining ko‘p gismini tashkil giladi. Yevropa lttifogida hayvonlarga asoslangan ogsillar o‘simlikka
asoslangan ogsillarga garaganda ko‘proq iste’mol qilinadi. Mikrosuvo‘tlar istigbolli va bargaror ogsil manbai
sifatida paydo bo‘ldi. XXI asrning o‘rtalariga kelib suvo‘tlari turli xil bozorlarda ogsil manbalarining 18% ni
tashkil gilishi mumkin.

Xolmuradova T.N. yuksak suv o‘simliklari karolina azollasi va kichik ryaska bilan baliglarni
oziglantirish maxsuldorlikni keskin oshirishini anigladi. Azolla va ryaskani yetishtirish oson va harajatsiz
bo‘lib juda sifatli ozugadir. Hovuzdagi yuksak suv o‘simliklari Oq amur balig‘i uchun muhim oziga

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 90



EXACT AND NATURAL SCIENCES

hisoblanadi. Yuksak suv o‘simliklari karolina azolasi va kichik ryaska bilan baliglarni oziglantirish
mahsuldorlikni keskin oshirishi o‘rganilgan [7]. Baliq turlarini yetishtirishda suv omborlarini ozig-ovqat
bazasining barcha elementlarini birdaniga istemol gila olmasligi sababli, fagat bitta baliq zotini yetishtirish
emas balki polikultura shaklidan baligchilikdan foydalanilsa barcha zotdagi baliglar suv omborida mavjud
bo‘lgan barcha turdagi ozig-ovgat maxsulotlaridan foydalanishga imkon beradi. Shu bilan birga suv
omborining umumiy maxsuldorligini oshirishga erishiladi [8].

Xorazm vohasi suv havzalaridagi karpsimon baliglarda uchraydigan kasalliklar asosan infeksion va
invazion kasalliklardir. Infeksion kasalliklarni viruslar, bakteriyalar va zambruglar keltirib chigaradi.
Invazion kasalliklarni soda hayvonlar, gelmintlar, gisgichbaqgalar, molyuskalar keltirib chigaradi. Suv
havzalarida uchraydigan karbsimon baliglardan asosan gara va oq amurlar, og do‘ng peshona, sazan va
boshga turdagi baliglarda eng ko‘p uchraydigan kasalliklarga diplostomoz, gizilcha, ligulez, karplar
gizamig‘i kabi turlari uchraydi. Karpsimon baliglarning yugimsiz kasalliklariga-tashqi muhitning noqulay
ta’siri, zaharlanish, jarohtlar, sifatsiz ozuqalardan foydalanish natijasida kelib chigadigan kasalliklardir [9].
F.Q.Qurbonov baliglarni oziglantirishda oziq targatishni intensiv usulli bo‘lgan ‘“Mayatnikli” ozuqa
targatish qurulmasidan foydalanib samarali natijaga erishdi. Ozigani targatish mashinalari va avtomatik
oziglantiruvchi vositalar deyarli barcha baliq turlarini bogish uchun ishlatish mumkin. Oziglantiruvchi
vositalar tuzulishining soddaligi ularning ishlashini osonlashtiradi [10].

Zarbdor baligchilik xo‘jaligida ikki pallali mollyuskalarning 7 turi va 2 kenja turi, Egizbulogda 5 tur
va 1 kenja tur, llohiy-Ne’matda 4 tur, Arnasoyda 10 tur va 2 kenja tur, Mirzaobodda 6 tur va 2 kenja tur,
Abror-Toxirda 5 tur ikki pallali molyuskalar targalganligi birinchi marta aniglangan. Zarbdor baligchilik
xo‘jaligi Sinanodonta gibba ning o‘sish sur’ati Arnasoy baliqchilik xo‘jaligidagi Sinanodonta gibba ning
o‘sish sur’atidan birmuncha pastroq. Buning sababi Zarbdor baligchilik xo‘jaligidagi Sinanodonta gibba
ning soni nishatan ko‘pligidadir. Sinanodonta gibba ningo‘sish sur’ati ularning yashash sharoitlaridagi
oziganing ko‘pligiga bog‘lig [11]. Mikrosuvo‘tlarning avlodlar kesimida biomassa hosil gilishi, mazkur
biomassadan quruq massa chigishi aniglangan. Shuningdek mikrosuvo‘tlarning ozugaviy giymatini
belgilovchi ogsil va yog® saglashi mikrosuvo‘ti avlodlariga bog‘ligligi tadgiq etilgan. Olingan natijalarga
ko‘ra akvakultura sanoati uchun to‘lagonli ozugaviy tarkibga ega bo‘lgan ozuga yemi olishda Botryococcus
va Chlorococcum avlodli shtamlaridan foydalanish magsadga muvofigligi aytib o‘tilgan [12].

Oc‘zbekiston sharoitda ozigabob hasharotlarni boshqgariladigan sharoitlarda yetishtirish, ular asosidagi
mahsulotlarni chorvachilik, parrandachilik va baligchilik tarmoglarida foydalanish amalyoti joriy
etilmoqda. Tadqiqotlarda “Hasharot hasharot” nazariyasi Tenebrio molitor lichinkalarining o‘sish tezligi,
biomassa to‘plashi, ogsil va yog® saglashi kabi ko‘rsatkichlarini optimallashtirish, aynan lichinkalarning
yog* saglash ko‘rsatkichini oshirish magsadida qo‘llanilgan [13].

O<zbekistonda karp va oq do‘ngpeshona baliglarining boshga baliglarga nisbatan tez jinsiy voyaga
yetishi va serpusht to‘dalarning shakllantirish borasida ilmiy tadgiqot ishlari olib borilgan. Baligchilik
xo‘jaliklarida  qo‘llaniladigan  nasilchilik ishlarini  tashkillashtirishda  turlarning  reproduktiv
imkoniyatlaridan foydalanish, yovvoyi to‘dalar bilan taqgoslaganda, ota-ona baliglar to‘dasi tez jinsiy
voyaga Yyetishi ilmiy asoslangan. Shuningdek, hovuz baligchilik xo‘jaliklarida karp va ogq do‘ngpeshona
baliglarining ota-ona to‘dasini ko‘paytirish texnalogiyasi va turlarning muhitga moslashuvchanlik
imkoniyati va ularning jinsiy voyaga yetishi, yuqori serpushtlikni ta’minlashi o‘rganilgan. Baliq yetishtirish
hajmini sezilarli tarzda oshirish magsadida, tropic mamlakatlardan chuchuk suv va gisman sho‘r suvlarda
yetishtiriladigan baliglarni mahlliy sharoitimizga iglimlashtirish tavsiya etilgan. Shu o‘rinda, ikra
tashlovchi va naslini go‘riglaydigan pelagofil, fitofil, litofil va psammofill turlar istigbolli ekanligi
ta’kidlangan. U.H.Akramov tomonidan olib borilgan izlanishlarda, hozirgi kunda mamlakatimizning
baligchilik xo‘jaliklarida asosiy baliq turlari sifatida yetishtirilayotgan karp oilasi vakillarini (karp, oq
amur, oq do‘ngpeshona) tabiiy va suniy urchitish usullari hagida aytib o‘tilgan. Shuningdek tabiiy usul
bilan urchitishdagi kamchiliklar va suniy metodlardan foydalanib urchitilganda, baligq chavoglarining
mahsuldorligi son jihatdan tabiiy urchitishdan ganchalik ustun va afzal ekanligi, suniy urchitish ganday
tartiblarda o‘tkazilishi hamda lichinkalarni uvildirigdan chiqish mudatlari haqida batafsil ma’lumot
berilgan [14].

Mamlakatimiz ~ suvliklaridagi balig mahsuldorligini oshirish bo‘yicha tadgiqot ishlariga
M.A.Yuldashev, B.G.Kamilovlarning ilmiy izlanishlarini aytib o‘tish lozim. M.A.Yuldashov tadgigotida
turli tipdagi suvliklarda baliq yetishtirishning magbul yechimlarini ko‘rsatib o‘tgan bo‘lsa, B.G.Kamilov
ovlanadigan baliglarning ko‘payish imkoniyatlari, Mualliflar tadgiqotlari, mamlakatimizda baliqg
maxsuldorligini oshirishning biologik asoslarini takomillashtirishga garatilgan [15, 16].

Mamlakatimiz akvakkulturasida asosiy ekstensiv va gisman yarim intensiv texnalogiyalat
go‘llanilgan holda asosan 3 tur karpsimon baliglar oq do‘ngpeshona (70-80%) karp va oq amur (20-30%)
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yetishtirilishiko‘rsatilgan. Ushbu texnalogiyalarni go‘llash natijasida, baliq mahsuldorligi 2-3 t/ga dan
oshmasligi va buning asosiy sababi sifatida, foydalaniladigan suvning biologik mahsuldorligi 160-240 g/m?
ni tashkil gilishi gayd etilgan. Yuqori harorat va mineralizatsiyaga moslashgan akvakultura obyektlarini
irrigatsiya tizimlari suvidaan foydalangan holda gafas yoki suv biridan-biriga ogib o‘tib turadigan
basseyinlarda intensiv baliq yetishtirish usullari har 1m? suvda karp, afrika lagqasi yoki boshga turlardan
kamida 40-50 kg hosil olish va balig yetishtirish hajmini keskin oshirish imkonini yaratganligi hagida
ma’lumotlar berilgan [17]

Xulosa. Mamlakatimizning ko‘plab hududlarida tuproq unumdorligi oshirishda biotexnologik
usullardan foydalanish, suv havzalarida ogsilga boy o‘simliklarni yetishtirish va shu orgali gishlog
xo‘jaligining chorvachilik, parrandachilik va boshga asosiy sohalarini rivojlantirish ishlari keng ko‘lamda
amalga oshirilmoqda. Suv havzalaridagi xlorella, azolla, ryaska, eyxoriya, pistia, ko‘k-yashil suvo‘tlar va
boshga shunga o‘xshash tabiiy ozugalar yordamida biz gishlog Xo‘jaligidagi hayvon mahsulotlari
mahsuldorligini oshirish imkoniga ega bo‘lamiz.
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Annotatsiya. Magolada Buxoro viloyatining qurg ‘0q, sho ‘rlangan yer sharoitida xlorellani Buxoro-10
g‘o‘za naviga qo ‘llanish me 'yor, muddatlari o ‘rganilgan. limiy tajribani o ‘tkazishda 2-3- variantlarda ekish
oldidan urug lik chigiti (4 kg) 0,5 I xlorella+5 | suv bilan birgalikda 16-18 soat ivitilib, (3-variantda)
vegetatsiya davrlarida 3 marta 1 | xlorella 10-201 suv bilan tayyorlangan ishchi eritma bilan
suspenziyalangan. Tadgiqot natijalariga ko ‘ra, tuprog sho ‘rlanishi (pH muhit) ishgoriy bolgan o tlogi-
allyuvial, mexanik tarkibi o ‘rtacha bo‘lgan dala maydonida ekish oldidan chigitiga 0,5I, o ‘simlik
vegetatsiyalarida 3 marta 1l Xlorellaning ishchi eritmasi bilan bargidan oziglantirilgan 3 -variantda eng
yugori natijalar olinib, urug‘larning unib chigishi nazoratga nisbatan 18% oshib, o ‘simlik bo‘yi 120sm,
hosil shoxi 17 ta, yetilgan ko ‘saklar soni 24ta, hosildorlik -53 s/ga ni tashkil etib, nazoratga nisbatan 7,5
s/lga go‘shimcha hosil olindi. Tuproq muhiti sho‘ri yuvilgandan keyin 8,1dan xlorella go ‘llangan
variantlarda 7,7-7,5 gacha kamayadi. Tajribada mineral o ‘g itlarni go ‘llash 60 % gacha, suv resurslari -
25% gacha tejalib, stress holatlarga nisbatan immuniteti oshganligi kuzatildi.

Kalit so‘zlar: g‘oza, xlorella, qo‘llash me’yori, o°sish, rivojlanish, hosildorlik, igtisodiy
samaradorlik.

HNPUMEHEHHME XJIOPEJIJIBI HA XJIOITYATHHUKE B 3ACYIHIUIMBBIX 1
3ACOJIEHHBIX ITIOYBAX BYXAPCKOM OBJIACTH

Annomauyusa. B cmamve paccMOmpeHo UCNOnb306aHue XA0peibl HA XIONYAMHUKE 6 YCIO0GUSX
3acywnueotll  3aconennou nouysvl byxapckou ob6nacmu. Onvim npoeedén na XJIONYAMHUKe NYMEM
3aMAYUBAHUSA CEMAH U ONPLICKUBAHUSI 8€2eMUPYIOWUX PACTNEHUL 8 6e2eMAYUOHHBLI nepuod xaopeniot, pH
wenounou. Beiasneno, 4umo u3 uzyuyeHHuIX 6apuanmos ayuuium oKasaics 3-i eapuanm, m.e. npu obpabomre
CEMEHHbIX 3aMAYUSAHULl U CYCNEH3Ull Be2emupylowux pPAcmeHuti 6 medeHue 6e2emayuoHHO20 Nepuood.
Bexoocecmv ceman ysenuuunacy na 18% no cpasnenuio ¢ KOHmpoavHuiM 00pasyom. Bvicoma pacmenuii 8
KOHYe eecemayuu Odocmueana 120 cm, xoauuecmeo ni0006vix eemgell 16 wmyK, KOIUYECMEO 3pPenvix
Kopobouex 24 wimyk/kycm, yposcaiinocms 53 y/ea, umo cocmasuno 7,5 y/ea eviuie, uem 6 KOHMPOIbHOM
obpasye. pH cpedvt om 8,1, npu ucnoav306anuy X10peivt OH CHUUICS 00 7,7-1,5. Dkonomus MuHepanvbHvix
voobpenuii (NPK) 6o3pocra na 60%, 600Hbix pecypcos - Ha 25%, Habm00anocs nosviuieHue UMMYHUmMema
XJIONYAMHUKA K CIPECCaM.

Knrwowuesvie cnosa: xnonuamuuk, Xaopeuna, 003bl NPUMEHEHUs, POCM U PA3GUMUE, YPOUCAUHOCHb,
9KOHOMUYeCKas 3ppexmusHocmo.

APPLICATION OF CHLORELLA IN COTTON IN DROUGHT AND SALINE SOILS OF
BUKHARA REGION

Abstarct. The use of chlorella in cotton under conditions of arid, saline soil in the Bukhara region is
considered. The experiment was carried out on cotton, by soaking the seeds and spraying the vegetative
plants in the growing season with chlorella, the pH is alkaline. It was revealed that, of the studied options,
the 3rd option turned out to be the best, i.e. when processing seed soaks and suspensions of vegetative plants
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during the growing season. Seed germination increased by 18% compared to control. The height of the
plants at the end of the growing season reached 120 cm, the number of fruit branches was 17 pcs., the
number of mature bolls was 24 pcs./bush, the yield was 53 c/ha, which was 7.5 c/ha higher than the control.
The pH of the environment is from 8.1, with the use of chlorella it dropped to 7.5. Saving mineral fertilizers
(NPK) by 60%, water resources by 25%, increased cotton immunity to stress.

Keywords: cotton, chlorella, application doses, growth and development, yield, economic efficiency.

Kirish. Mamlakatimiz igtisodiyoti va gishlog xo‘jaligini rivojlantirishda paxtachilik eng asosiy agrar
tarmog bo‘lib, respublikamizning 60% iga yaqin daromadini gishlog xo‘jalik ekinlari mahsulotlaridan olinib,
eng yugori valyuta tushumi paxta xomashyosidan keladi. Shu bois, paxta o‘zbek xalgining asosiy boylik
manbayi bo‘lganligini e’tiborga olib, g‘o‘zani parvarishlashda zamon talabiga mos, ilm-fan yutuglaridan
jadal foydalangan holda, suv va resurs tejamkor texnologiyalarni amaliyotga qo‘llash, yer-suv va tabiiy
resurslardan unumli foydalanish, yerlarning meliorativ holatini yaxshilash hamda ularning unumdorligini
saglash va oshirish, turli xil organo-guminli, ekologik xavfsiz moddalarni go‘llash, jahon bozori talablariga
javob beradigan arzon va yugqori sifatli “organik hosil” olish muhim ahamiyatga ega. Shu sababli ilg‘or ilm-
fan va texnika yutuglaridan keng foydalanib, paxta maydonlarining har gektaridan olinadigan hosilning
miqdori va sifatini oshirish, “tabiatning muvozanat qonuni”niga amal qilish orgali yalpi daromad miqdorini
ham oshirishga katta ahamiyat berish lozim.

Keyingi yillarda dunyoda paxta chigitidan olinadigan yog* va boshga ko‘pgina mahsulotlarga talab
ortmoqda. Shu bois, paxtachilikni rivojlantirishga har tomonlama e’tibor, ya’ni chigit va tola tarkibida inson
va hayvonlar uchun zararli bo‘lgan kimyoviy moddalar migdorini kamaytirish va ekologik muhitni toza
saglash magsadida tabiiy organik va ekoxavfsiz moddalar orgali ekinlarni parvarishlab, yuqori va sifatli
mahsulot yetishtirish, ularni moderenizatsiya gilishga garatilmoqda.

Shuningdek, sobiq Ittifoq davrida tuproqga uzoq yillar davomida turli xil zararli kimyoviy vositalar
(mineral o‘g‘itlar, gerbitsid, fungitsid, insektitsid, akaritsid va h.k.lar)ning me’yoridan ortiq ishlatilishi va
g‘o‘za yakkahokimligi tufayli va almashlab ekish tizimining buzilishlari ogibatida (hozirgi kunda Buxoro
viloyati sharoitida beda ekini gariyib (1-2%ni tashkil etadi) gariyb ekilmaydi hisob) tuproq unumdorligiga,
strukturasiga jiddiy ziyon yetkazdi, sug‘orish tizimiga rioya gilmaslik natijasida esa yerlarning meliorativ
holatlariga salbiy ta’sir ko‘rsatib, tuproqda kechadigan biokimyoviy jarayonlarning buzilishiga olib keldi va
tuprog ostidagi foydali tirik mikroorganizmlarning yo‘qolib ketishiga sabab bo‘ldi. Shu bois, bir
vaqgtning o‘zida kompleks ta’sir etish xususiyatiga ega bo‘lgan, gishlog xo‘jalik ekinlaridan yuqori va sifatli
hosil uchun xizmat giladigan, tabiiy ekologik toza, ham tuproq unumdorligini oshirishga, sho‘rlanish
darajasini pasaytirib, tuproq va suv tarkibini o‘simlik uchun zararli bo‘lgan toksik moddalardan tozalash va
turli xil stress holatlarga nisbatan immun tizimi hosil giluvchi ekotoza moddalarni(Xlorella kabi yashil suv
o‘tlarini) keng miqyosda go‘llash orgali bir vaqtning o‘zida yuqori va sifatli hosil yetishtirish bilan bir
gatorda, yugorida bayon etilgan barcha stress holatlarni bartaraf etadigan, g/x ekinlari tomonidan yaxshi
o‘zlashtiradigan, tuproq tarkibida foydali tirik mikroorganizmlar sonini ko*paytiruvchi ekoxavfsiz makro va
mikroelementlarga boy bo‘lgan tabiiy organik mahsulot kerak bo‘lmoqda. Mana shunday universal ta’sir
etish xususiyatiga ega bo‘lgan ekoxavfsiz mahsulotlardan biri — Bir hujayrali suv o‘ti Xlorella o‘simligidir!

Xlorellada o‘sishni boshqarish va har ganday o‘simlik dunyosining rivojlanishini tartibga solish uchun
zarur bo‘lgan tabiiy faol komponentlarning maksimal migdori mavjud. Olimlar plankton hujayralarining
tuzilishida muvaffagiyatli birlashuvchi va optimal muvozanatni saglaydigan 650 dan ortig gimmatli tarkibiy
gismlarni anigladilar. Bularga quyidagilar kiradi:

* deyarli barcha turdagi va guruhlarning vitaminlari;

» mikroelementlar (kaliy, kaltsiy, magniy, mis, temir va boshqalar);

* 40 ta aminokislotadan iborat ogsillar (glutamik va aspartik kislotalar, glitsin, leysin va boshqalar);

* fitogormonlar (steroidlar);

* patogen mikrofloraga qarshi samarali bo‘lgan tabiiy antibiotik (xlorellin);

* biologik faol moddalar (auksinlar, gibberellinlar, sitokininlar, fenolik birikmalar).

Auxinlar kuchli ildiz tizimining shakllanishini va ular orgali oziq moddalar ogimini yaxshilaydi.
Gibberellinlar gullash va meva berish jarayonlarini tartibga solish uchun javobgardir. Sitokininlar kurtaklar,
shoxlar va kurtaklarning rivojlanishini muvofiglashtiradi.

Xlorella suspenziyasi tarkibidagi nodir elementlar o‘simlikning butun rivojlanish tsiklining benugson
yo‘nalishi uchun moddalarning tog‘ri nisbatini to‘lig ta'minlaydi.

Shu nugtayi nazardan, yashil suv o‘tining bir turi bo‘lmish Xlorellani o‘rtacha sho‘rlangan yer
sharoitida g‘o‘zaning “Buxoro-10” g‘o‘za navida ham chigitiga ishlov berish va o‘simlik vegetatsiyasining
2-4 chinbarg chigarish, shonalash va gullash fazalarida suspenziyalash bo‘yicha dala tajribasi go‘yilib,
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tuprog unumdorligiga, g‘o‘zaning morfo-biologik xususiyatlaridan: chigit unuvchanligiga, o°sish-
rivojlanishiga, hosil elementlarining to‘planishi, qurug massaga, fotosintez mahsuldorlikka, tuproq
sho‘rlanishi va o‘simliklarning garmsel va suv taqchilligiga nisbatan bardoshliligiga, hosil va uning sifat
ko‘rsatkichlariga qanday ta’sir etishini turli xil tahlil va kuzatuvlar o‘tkazish asosida yakuniy ilmiy xulosalar
gilinadi,ishlab chigarishga tavsiyalar beriladi[1-2-3;4-6].

Bir hujayrali yashil suv o‘tlarining vakili Xlorella o‘simligi nafagat 0zig-ovqat sanoatida, tibbiyotda,
kometologiyada, kosmosda, turli xil ifloslangan suvlarni tozalashda, zararsizlantirishda, chorvachilik,
parrandachilik, bioyoqilg‘i olishda va h.klarda qo‘llanilishi bilan bir gatorda, gishlog xo‘jalik ekinlarini
yetishtirishda uni ham oziqga sifatida va tuproq tarkibini turli xil toksik moddalardan tozalashda, sho‘rlanish
darajasini pasaytirishda, unumdorlikni tiklashda, organik o‘g‘it, hosildorlikni oshirishda va iglim
o‘zgarishlari sharoitida o‘simliklarda stress holatlarga nisbatan immun tizimini hosil gilishda uning o‘rni
bigiyosdir!

Bir hujayrali Xlorella o‘simligini Buxoro viloyatining sho‘rlangan, uzog muddat davomida esib
turadigan garmsel shamoli kunlari va suv taqchil sharoitida Buxoro-10 g‘o‘za navida turli me’yor va
muddatlarda go‘llanilish usullari o‘rganilmagan. Shuningdek, uning gaysi go‘llanilish usuli sho‘rlanish
darajasiga, yuqori haroratli, suv taqchil sharoitida ham g‘o‘zadan yuqori va sifatli hosil olish uchun xlorella
o‘simligi qanchalik darajada ta’sir etishi borasida ilk marotaba tadgiqotlar olib boriladi. Bu mavzu
bugungi kunda eng dolzarb masalalardan biri hisoblanadi.

Yuqoridagi fikrlardan kelib chigib, Paxta seleksiyasi, urug‘chiligi va yetishtirish agrotexnologiyalari
ilmiy-tadgiqot institutining Buxoro ilmiy-tajriba stansiyasining eksperimental xo‘jaligi dalalarida 2022-2023
yillarda bir hujayrali yashil suv o‘tining tuprog sho‘rlanishiga, unumdorlik darajasiga, iqlim o‘zgarishlariga
va g‘o‘zaning o‘sish va rivojlanishi, hosil va uning sifat ko‘rsatkichlariga qanday ta’sir etishini bilash
magsadida tadgiqot ishlari olib borildi.

lImiy ishlarni o‘tkazish uslubiyoti. Tajribani go‘yishdan oldin va vegetatsiya oxirida tuprog
tarkibidagi chirindi va oziga zaxiralari migdorini bilish magsadida, tuprogning 0-30, 30-50sm i
gatlamlaridan namunalar olinib, agrokimyoviy tahlillar gilindi. Zararli tuzlar migdorini aniglash mgasadida
har bir variantdan, ya’ni 0-10 sm dan to 70 sm tuproq namunalari olinib, “Metodi agroximicheskix,
agrofizicheskix i mikrobiologicheskix issledovaniy posevov xlopchatnika” [7], “Dala ekinlarida tajriba
o‘tkazish uslubiyoti”’[8] asosida va hosildorlik ko‘rsatkichlari B.Dosnekovning “Metodika polevogo opita”
uslubiy go‘llanmalari bo‘yicha disspersion tahlil gilindi [9]. 1-Jadvalda tajriba tizimi keltirilgan.

1-jadval.
Tajriba tizimi
Tajriba variantlari Xlorellani go‘llash me’yori va muddati
Urug‘iga ishlov 2-4 shonalashda | gullashda
chinbargda
1 Nazorat Xlorella go‘llanilmaydi
2 Ekish oldidan chigitiga 0,5 I xlorella+5l
xlorella bilan ishlov berish suv
3 Chigitiga ekish oldi dan 0,5 I xlorella 11 xlorella 11 xlorella 0,5
ishlov+ vegetatsiya davrida +10 | suv +20 | suv xlorella +
bargidan oziglantirish 20 litr suv

Tajriba o‘rta sho‘rlangan tuproglarda PSUEIATIda Buxoro ilmiy tajriba stansiyalarda o‘tkaziladi.
Qatorlar orasi kengligi 90 sm, tajribaning hisoblash maydoni -810 m’. Tajriba 3-variantda, 3gaytariqdan
iborat. Sizot suvlarning joylashish chuqurligi -2m. Tuprogning mexanik tarkibi- o‘rta og‘ir. Nazorat
variantida har yili mineral o‘g‘itlar quydagi tartibda beriladi: N-250 kg/ga; P-175 kg/ga; K-125 kg/ga .
Tajriba variantlarida mineral o‘gitlarning yillik migdori N-150 kg/ga; P-105 kg/ga; K-63 kg/ga. Tajriba
variantlari dalada rendomizatsiya usulida joylashtirilgan.

G‘o‘zaning urug‘lik chigiti tukli bo‘lib, tajribaning 2-3-variantlarida har bir bo‘lakcha uchun 4 kgdan
tukli chigit olib, unga 0,5 litr Xlorellaga 5l suv bilan ishchi eritma tayyorlab,15-18soat davomida ivitildi va 2
soat chamasi dimlandi.O‘simlik vegetatsiyasi davrida, ya’ni 2-4 chinbarg chigarishda, shonalashda va
gullash fazalarida o‘simlik tupining massasini inobatga olib, 2-4 chinbarglik paytida 1l xlorellaga 10l toza
suv bilan va shonalash va gullash fazalarida esa 1l xlorellaga 20l toza suv go‘shib ishchi ertima bilan
bargidan oziglantirildi. Bunday gilishdan magsad - chigit unuvchanligiga va tabiatning turli xil stress
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omillariga bardoshliligini oshirish va hosildorlik ko‘rsatkichlariga qanday ta’sir etishini bilish uchun mazkur
uslubiyotdan foydalanildi.

Tajribaning maqgsadi va vazifasi- iglim o‘zgarishlari, (yugori harorat, garmsel) va sho‘rlangan, suv
taqchil sharoitda xlorellani g‘o‘za ekinida go‘llashning magbul me’yor va va mudatlarini ilmiy asosda
o‘rganish va ishlab chiqgarishga tavsiyalar berishdan iborat.

Tajribada xlorellaning g‘o‘za unuvchanligiga, o‘sish-rivojlanishiga, hosil elementlarini to‘kilishi va
saglanishiga, hosil va uning sifat ko‘rsatkichlariga, tuproq sho‘rlanishiga, unumdorligiga, stress omillarga
nisbatan immun tizimini oshirishiga, suv va resurs tejamkorlikka, turli kasalliklarni oldini olishga ganday
ta’sir etishi bo‘yicha turli xil agro kimyoviy, fizikaviy, mikrobiologik, meliorativ, fiziologik tahlillar olib
borish va olingan natijalarni bir-biriga bog‘lab o‘rganish asnosida o‘rganildi.

Tadgiqot natijalari. O‘tkazilgan ikki yillik tajriba natijalari shundan dalolat beradiki, g‘o‘zani o‘suv
va rivojlanish davrlarida 2-3-variantlarda xlorella bilan 0,5 1 me’yorda ishlov berilganda nazoratga nisbatan
urug‘larning unib chigishi 18 % ko‘p bo‘ldi. 3-variantda esa, ya’ni ham ekish oldidan chigitiga ishlov berib
va g‘o‘za vegetatsiyalari davrida 3 marta 1l xlorella bilan ishlov berish natijasida o‘simlik bo‘yi 120 sm,
hosil shohlari 17ta, har bir tupdagi yetilgan ko‘saklar soni -24 donani tashkil etib, hosil elementlarining
shakllanishi 35 dona, ochilgan paxta chanoglari soni -24 dona, o‘rtacha hosildorlik 53 s/ga, nazorat
variantiga nisbatan: 15 smgacha, 2 dona, 12 dona, 8 dona, go‘shimcha hosildorlik - 7,5 s/ga iborat bo°ldi.

Vegetatsiya oxirida nazorat variantida tuproq sho‘rlanishi sho‘r yuvishdan oldin pH ishgoriy muhit 9,1
ni tashkil etgan bo‘lsa, sho‘ri yuvilgandan keyin 8,1 dan iborat bo‘ldi. Tajribaning 2-3- variantlarida esa
ushbu ko‘rsatkich 7,7-7,5 ni tashkil etib, tuprogning sho‘rsizlanishiga ijobiy ta’sir ko‘rsatdi. ~Shuningdek,
Xlorella go‘llanilgan variantlarda uning tarkibida 650 dan ortiq turli xil organik va mineral komponentlar va
mkaro va mikroelementlar borligi, shuningdek,o‘simlikni regulyatsiyalovchi bir gator gormonlar mavjudligi
tufayli, mineral o‘g‘itlarning go‘llanilish me’yorlarini yerning holatiga qarab, 60% gacha kamaytirishi, suv
resurlarini 25%gacha, ya’ni namlikni tuproq ning haydov qatlamida yaxshi saqlashi evaziga,yuqori
haroratli,garmsel shamoli esib turgan paytlarda ham nazoratga nisbatan hosil elementlarini saglash i va
g‘o‘zaning stress holatlarga nisbatan immunitetini oshirishi kuzatilib, hosil va uning sifatini oshirishiga
sabab bo‘ldi.

Shuni alohida gayd etish lozimki, xlorellani o‘g it sifatida go‘llanilganda g o‘zani ildiz tuzilishi va
shohlanish qobilyati ancha yaxshilanadi, hamda tuprogni unumdorligiga ijobiy ta’sirko‘rsatdi. Xlorella
go‘llanilgan variantlarda gumus, foydali mikroorganizmlarni miqdoirini oshishi, sho‘rlangan yerlarning rN
muhitini neytrallashi natijasida g‘o‘zaning o‘sish va rivojlanishi uchun qulay muhit yaratilganligi bois, hosil
va uning sifatini yaxshilanishi kuzatildi.

Xulosa. O‘rganilgan 2 yillik ilmiy ishdan shunday xulosa gilish mumkinki, Buxoro viloyatining
yuqori haroratli, garmsel shamoli esib turgan, sho‘rlangan yer sharoitida ekish oldidan chigitiga 0,51 va
o‘simlik vegetatsiyasining 2-4 chinbarg, shonalash va gullash fazalarida 11 xlorellani 5-10-201 toza suv bilan
ishchi eritma tayyorlab ishlov berilganda(o‘simlikning o‘rtacha bo‘yi 120sm, hosil shoxi 17ta, hosil
elementlari soni 35 dona, ochilgan ko‘saklar -24ta,hosildorlik 53s/ga, pH muhit 7,5, tuprogning
sho‘rsizlanishi 30-40%, sug‘orish suvining tejalishi 25%, mineral o‘g‘itlar-60%gacha, o‘simliklarni turli
stresslarga nisbatan immun tizimini oshishishi) eng yugori ko‘rsatkichlarga erishish mumkin ekanligi ilmiy
asosda isbotlandi.

ADABIYOTLAR:

https://atletic-food.ru/chlorella-chto-eto-poleznyye-svoystva aoabu émnap:
https://www.ogorod.ru/ru/now/fertilizers/16134/Chlorella-udobrenie-mify-i-pravda.htm.
https://kbht-torg.by/roznichnyj-katalog/khlorella-suspenziya-detail.
https://dzen.ru/a/YiNUz6123VvBOZvr 5.
https://semenairk.ru/news/detail/725-ispolzovanie-suspenzii-hlorelly-v-rastenievodstve/.
https://svoefermerstvo.ru/svoemedia/articles/odna-na-vsju-zhizn-kak-hlorella-vsjo-sel-skoe-
hozjajstvo-vyruchaet.
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V]IK 54

UCCJIEJJOBAHUE ®U3UKO-XUMUYECKHUX CBOMCTB
MOYEBUHO®OPMAJIBAEI'UJHBIX CMOJI METOJ0OM UK-CIIEKTPOCKOIITUN

Kanunoe llepanu Hexooesuu,

Byxapcxuii 2ocyoapemeennviil ynuseepcumem, (PhD)

baxpomoe bapom baxmuéposuu,

Mazucmparm |1-20 kypca Byxapckoeo 2ocyoapcmeenHozo yrusepcumema
Temuposa I'yzan @upyzosna,

Maeucmpanm 1-20 xypca Byxapckoeo cocyoapcmeennoco yHusepcumema
Xaiipynnaeea Kamona Aneapoena,

Cmyoenmxa ll-2o kypca Byxapckoeo eocyoapcmeerHo2o yHugepcumema

Annomauyus. Paspabomanwi ahghexmueHvlll cocmas MOOUUYUposaHHoll
Kapoamuooopmanb0ecuOHoll cMOMbl U e€ NpUMeHeHUue 8 NPOU3Bo0Cmsee OpesecHO-NAACTHUKOBbIX
KOMNO3UMHBIX JUCMOBBIX MAMEPUAnos, NPeOHAHAYeHHbIX O cmpoumensemed. B cmamve uzyuenvi
Moougpukayuu  MO4e8UHOPOPMATLOECUOHON CMOAbLL € INUXAOPSUOPUHOM U  NOTUSUHUIXTIOPUOOM  C
PEaKyuoOHHOCNOCOOHBIMU ~ COCOUHEHUSMY, NOJVYEHHble pe3yibmamsl  Ucciedoganvl memooom HK-
CREKMPOCKONUYECKO20 AHAU3A.

Knwuesvie cnosa: rxomnosuyus, MoueBUHOPOPMATbOeSUOHAsE CMOIA, PeaKYUOHHOCNOCOOHble
coeduHenus, PenorohopmanbOecuOHas cMond, OpPe8ecHO-NIACMUKO8ble NAUMHbIE MAMEPUAnsl, NOIUMED,
C8A3YI0WUIL

1Q SPEKTROSKOPIYA USULIDA FORMALDEGID SMOLASINING FIZIK VA
KIMYOVIY XUSUSIYATLARINI O‘RGANISH

Annotatsiya. Modifikatsiyalangan karbamid-formaldegid smolasini ishlab chigarish va uni qurilish
uchun mo ‘ljallangan yog ‘och-plastmassa kompozit plita materiallarini ishlab chigarishda go ‘llashning
samarali tarkibi ishlab chigilgan. Magolada epixlorgidrin va polivinilxlorid bilan reaksion qobiliyatga ega
birikmalar bilan karbamid-formaldegid gatronining modifikatsiyalari o ‘rganilgan bo ‘1lib, olingan natijalar
1Q spektroskopik analiz usulida tadqiq etilgan.

Kalit so‘zlar: kompozitsiya, karbamid-formaldegid smolasi, reaksion qobilyatli birikmalar, fenol-
formaldegid smolasi, yog ‘och-plastmassa plita materiallari, polimer, bog lovchi.

STUDY OF PHYSICAL AND CHEMICAL PROPERTIES OF UREA FORMALDEHYDE
RESINS USING IR SPECTROSCOPY METHOD

Abstract. An effective composition of modified urea-formaldehyde resin and its application in the
production of wood-plastic composite sheet materials intended for construction have been developed.
Modifications of urea-formaldehyde resin with epichlorohydrin and polyvinyl chloride with reactive
compounds were studied in the article; the results obtained were investigated by IR spectroscopic analysis.

Keywords: composition, urea-formaldehyde resin, reactive compounds, phenol-formaldehyde resin,
wood-plastic plate materials, polymer, binder.

BBenenue. B wMmpe BemyTcsi Hay4IHO-HCCIIENOBATEIhCKHE pabOTHl € TETBI0 CO3JAHHS HOBBIX
ACCOPTUMEHTOB KA4YECTBEHHBIX JIPEBECHO-IUIACTUKOBBIX KOMIIO3ULIMOHHBIX IUIMTHBIX MAaTEpUasIoB,
OTBEUAIONINX BCEM TPEOOBAaHUSAM IO KOMIUIEKCHBIM XapaKTEPUCTUKAM, IO CO3AaHHI0O U OCBOCHUIO HOBBIX
COBPEMEHHBIX MPUEMOB W TEXHOJOTUN MO 00pabOTKEe IIUTHBIX MAaTEpPHANIOB, MPOW3BOJICTBY H3ACIIHNA W3
JIPEBECHO-TIACTUKOBBIX KOMIIO3UIIMOHHBIX ILUTUTHBIX MAaTEPHAJIOB, OTBEYAIONIUX TPEOOBAHUSAM BHYTPEHHETO
W BHEIIHET0 pBIHKA. B cBs3u ¢ 3TuM, MomuduKanus MOYEBHUHO-(POPMAIBICTUIHON CMOJNBI U €€
WCIIONB30BAaHUE B IIPOMU3BOJCTBE JPEBECHO-IUIACTHMKOBBIX KOMIIO3MLMOHHBIX IUIMTHBIX MaTepHaJIOB
CTPOUTENLHOTO  HA3HAYCHUS, OINpEJeIeHUEe ONTUMAIBHOTO COCTaBa U (PH3MKO-XUMHUYECKHX |
AKCILTyaTallUOHHBIX CBOMCTB KJIEEBBIX IOJUMEPHBIX KOMIIO3ULUN, MPUMEHSEMBIX B LEISIX MOBBIIICHUSI
MPOYHOCTH Pa3padaThBaEMbIX TUIMTHBIX MaTEPUAIOB, MOYEBHHO-(DOPMAIIBACTHIHON CMOJIBI, UCCIIEIOBAHNE
MEXaHHM3Ma B3aUMOJICHCTBHS TMOJMMEPHBIX KOMIIO3HIINH, MOJYyYEHHBIX MOIU(PHUIMPOBAHHWEM, U CO3/IaHUE
TEXHOJIOTHMHM TOJIYYCHUS MPOYHBIX IPEBECHO-TIACTUKOBBIX KOMIIO3UIIMOHHBIX IUIUTHBIX MAaTEpHAIOB U3
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KaueCTBEHHBIX KJICEBBIX KOMITO3UIMI NMEET 0C000€ 3HaUCHHE.

[Tpon3BOACTBO NIPEBECHO-TUIACTHKOBBIX MATEPHANIOB W IUIUT W3 CTeOJeill OMHOJNETHHX PAcTeHUH B
pecnyOiinke moKa He HallIo CBOEro MIMPOKOro pasputus. OHAKO, B psjie 3apyOCKHBIX CTpaH JOCTATOYHO
IIUPOKO WCIOJIB3YIOT B KAYE€CTBE ChIPhS JUIS HAIMOJIHEHUS KOMIIO3HMIIMOHHBIX JPEBECHO-TNIACTHKOBBIX
MaTepraoB M IUTAT KOCTPHI JTyOsSHBIX pacTEeHUi - IbHA, KOHOIUIN 1 KeHada. B HacTosee Bpemsl TUIHTHI U3
KOCTpHI BeIpabaTeiBatorcsi B [lompme, Bo ®@paHuuu u B page apyrux crpad. Tak, m3 60 Mapok It
BBITyCKaeMbIX BO @panimu — 12 Mapok MIUT U3 KOCTpbl. [lMHMTBI M3 0aracchl-OTXOJOB CaxapHOTO
TpocTHUKa, monydaor Ha KybOe, B Aprenrune, ®wmmnmuaax, B Muamuu, bpaswmmm, Mexkcuke, HOxHoi
Adpuke u npyrux crpanax [1-10].

MeTtoanka uccjaeI0BaHMUS.

Jlis  CpaBHUTENBHOTO aHaIHM3a IOJNIyYEHHOW MOYEBHHOMOPMAIBICITHIIHONW CMOJIBI HCIIOB30BAIU
cnekrpometrp IRTracer — 100, amamu3 mpoBommim Ha TpeccoBanHoi Tabnerke KBr “SHIMADZU” B
muanasone uuppakpacHoro (MK), mmuHa cmektpa 400 — 4000 cm’, (paspemenme — 4 oM’
YyBCTBUTEIILHOCTh, OTHOIIeHHE curHain/mmym — 60,000:1; ckopocTh ckanupoBaHus — 20 CIEKTPOB B
CEKYHIY).

Pe3ysbTaThl 1 HX 00CYy:KIEHUE.

B cocrtaBe MoueBHHOpOPMATIBICTUAHON CMOJIBI UMEIOTCss NH-TpyIina BTOPUYHOTrO aMuHa B 00JIaCTH
1627 CM_l, “MeeT 9acToThl BasieHTHOTO ToromeHust —CO-NH,, -OH rpymm B o6mactu 3338,5 emt. O6mactu
1358, 1391 cM™ HMEIOT YacToThI koseOanuii, npuHaanexane rpymnmne —C-CHs, 1439 cM HIMEIOT YacToThI
KosieOanuii, npuHamanexamnme rpymme -CH,-, 1139, 1033 cM™! IMEIOT YacToTHI KOIeGaHHil, MPUHAJIEKAIME
rpynmne —C=0. beuto otmedeno, uro moist 553, 635, 782 cM™ OTHOCATCS K 4acTOTaM BHEILIOCKOCTHBIM
nedopmarrornsiM kostebanusm C-H rpymm (pucynok 1).
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Pucynok 1. UK-cnnekTp MoueBHHOGOPMAIBLAECTHIHOH CMOJIbI

Bce mpoaykrter peakiuu copepxkar rpynmny -N—CHR— B xomOuHammu ¢ ApyruMu 3aMeCTUTENSIMH.
MexaHu3M 3TUX peakuuil 3aBucut oT pH cpexapl, ¢usuueckord (GOpMBI HCIIONB3yEMBIX KOMIIOHEHTOB H
MPUPOBI KATAIN3aTOPOB.

Hnst ynydimeHuss (QU3AKO-XUMHUYECKHX, MEXAaHHYECKHX M TEXHOJIOTMYECKHX CBOHCTB JIPEBECHO-
CTPYEUHBIX KOMIIO3MIMOHHBIX MaTEepHaloB Ha OCHOBE MOUYeBHMHOpOpMaibIeruaHbix cmosl (MPC) wux
MOIUGHUIUPYIOT € pa3IMYHBIME Moaudukaropamu. B naHHo# pabore uccnenoBana monudukanus MOC c
XJIOPUCTHIM OEH3UIIOM, SIHUXIIOPTUAPHHOM, IOJTHBUHIITXIOPH/IOM, IATHUHOM U TOCCUTIONIOBOW CMOJIOH.

[Mponecc momudpukammu MOC ¢ uccnenyeMbiMu MOIUQPUKATOPAMH JOBOJIBEHO CIOXKEH U3-33
MOMU(YHKITHOHATLHOCTH MOYEBHHBI M MOTU(HUKATOPOB, a TAKXKE Peaknuii momukoHaeHcamu [11-15].

Mexanm3m  moaudpukarmn  MPC ¢ XJIOpUCTBIM  OSH3HWIIOM  COINPOBOXJAETCS B  Ipolecce
MOJIMKOHICHCAIUH ¢ 00pa3oBaHKeM HU3KoMOoeKy sipHoro BenectBa HCI, koToporo MokHO mpeicTaBuTh B
CJICAYIOIIEM BHJIE:

H‘]:\'H E{?YH CH J»OH Cl-CH 0 |
NH-C-NH-CH: + Cl-CH2+ i

n ————» HY{NH-C-NH-CH:2{- 0 —-CH:2- +HCI
MouesnnagopMansIernaHas n

cuona XopHcTEIit

ComomimMep ModeEHHADOpMANETeTHIHOM
Dersmn P dop ACTHAL

CMOQJIBEL C XITOPHCTEIM benzMmom

nin
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0 ] 0 N
T}
HLH-C-NH-CH: J-om CI-CH2 CH: l;'H-;:I-NH-CH: JL:r}hm:]
n R —— n
MoyesunadopMansgernoHag

cromna X IOpHCTEI Cononmuep MoveEMHAGOPMAIEIETHTHOM

beram CMOIEBI C XIOPHUCTRIM DeHIMIoM

Ha pucynke 2 mpusenén UK-cnektp moueBHHOGOpManbACrHIHON CMOJIBI, MOJU(QHUINPOBAHHBINA C
XJIOPUCTHIM OCH3UIIOM.
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Pucynok 2. UK - ciekTp MoueBUHOGOPMAIBAETHAHON CMOJIbI, MOIM(PUIIUPOBAHHOM
XJTOPUCTHIM O€H3UJI0M

Kak BuIHO W3 pUCYHKa, HpU MOAM(HKAIMH MOYEBHHOMOPMATIBACTHUIHON CMOJBI C XJIOPUCTHIM
OCH3WIIOM TPOMCXOJUT CTIIAKUBAHUEC M YMEHbIIICHUE NMHUKOB B oOmactsax 3342, 3036, 1625, 1437, 1357,
1257, 1138, 1035, 782, 643, 540 em’. TlosiBenne Y3KOTO W WHTEHCHBHOTO THKa B obmactu 1625 em?t
TOBOPHT O CYIIECTBOBAHUY apOMATHYECKOTO OEH30JIbHOTO KOJIBIIA.

Mexanmm moaudpukaimy MPC ¢ SNHXIOPTHAPUHOM TaKKe COIMPOBOXKIAETCS 00pa3oBaHHEM
HU3KOMoIeKysipHoro BemectBa HCI, kOTOpbIi MeeT cleay ol BUI:

] 0
1]
H‘E\'H —C—NH-CH:J:OH* Cl-CH2-CH-CH: —»CH:2-CH-CH: -];'H_g_xﬂ_cﬂi OH+HCI
MoueennabopmansneriuaHan / \ / '

cMona -
STHMXIOPTHAPHH ConomMep MOYeEMHAPOPMAIEIeTHIHOM

CMOJBI C STHXTOPTHIPHHOM
N

O O

n

H-E\'H -C-NH-CH :J:OH*r Cl-CH:-CH-CH: — H -];.HE_!_\HCH:J~ O=-CH:-CH-CH: +HCI
]

MoueenHadopMansIerngHad \ / \ /

CMOJIa o o

SnMXIoprunpHH Cononumep MoueEMHADOPMATEIETHIH O
CMOIBI € STTHXIOPTHIPHHOM

OmHMM W3 KITIOYEBBIX U BaXHBIX MapaMETPOB, BIMSIOIMIMX Ha Ka4eCTBO CMOJI, MOIU(MDUIIMPOBAHHBIX
BBIIIICyKA3aHHBIMA ~ MOAU(UKATOpAaMH, SBJSCTCS paBHOMEPHOE pachpeleieHne Moaupukaropa B
pPEaKIMOHHOM 00BbEME TMONMKOHISHCAITMOHHOW Macce. DTOro BO3MOXKHO JTOCTHYb TOJBKO TPU CTCUCHUHU
creayromux daktopos [16-18]:

a) UHTEHCUBHOE TIepeMeIINBaHIE

0) paBHOMEpHas moja4ya MoaupuKaTopa

B) PaBHOMEPHOE pacipeieieHne MoiupuKaTopa.

[Iponecc mMomudukammn M®OC ¢ MOIMBUHWIXJIOPUIOM IPOTEKAET B OIPENEIEHHBIX YCIOBHSIX W
TaKXKe COMPOBOXKIAETCS ¢ 00pa30oBaHUEM METWIIONBLHBIX, METHIICHI(DHUPHBIX, KAPOOMHIOYPOHOBBIX TPYII U
Huskomoekyspaoro BerecTsa HCI, koTopEIil MMeeT clreAyroImuii BUIT:
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Peakmms (a) compoBokmaeTcs ¢ 0Opa3oBaHHMEM METWICHAI(UPHBIX Tpymil, a peakmus (0) c
o0pa3zoBaHHEM KapOOMHIOYPOHOBBIX TPYII MOJTUMEpA.
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Pucynok 3. UK - cnekTp Mo4eBUHO(OPMAJIBAETHIHOI CMOJIbI, MOTU(PUIIMPOBAHHOII €
MOJUBUHWIXJIOPHIOM

Crnextpel MoaudunupoBaHHbix M®C ¢ MOTUBHHWIXJIIOPUAOM HMMEIOT IIUPOKYIO MOJOCY HHU3KOM
MHTEHCHBHOCTH B 061actd 2165 cM™, Kotopast crenududna 1is KapOoOMUIOYPOHOBBIX Ipymi. B obnactu
3445 cM™ mmpoKas ¥ HHTEHCHBHAS TI0JIOCA CO CIIOXKHBIM KOHTYPOM HMEIOT BHYTPH H MEXMOJeKyIspHbie H-
HbIe CBSI3M B mojuMepax. B o6mactn 1017-1142 cm™ umerorcs sGupHbIe rpyIibl, OPMUPYIONIMXCS B XOJI€
B3aumoieiicTBus [IBX 1 ero npoaykToB onuromepusanuu ¢ Mmakpomoekysinoir MOC [19,20].

CnaGelit ik B o6macti 1686 cm™ NH-rpynma Bropuunoro amusa u cpenauii C=0 (KapGOHMIbHAS
rpymma) - 1463 cm™, -CH,-CH,- 1361 em™ cpennnit, cnabbiit -CHy- nedopmariionssie 1142 cM™ cuibHsIif,
cpeHuit - 589 cM™ CHUTBHBI, cpeHuit i mupoKHii mik -C-O-C- rpym.

Jlayiee ObUTM TPOBENEHBI MCCIIEAOBAHUSA MO MOAMU(PUKALKMU MOYCBUHO(OPMAIBICTHIHON CMOJIBI C
TOCCHIIONIOBOI CMOJION B Ompenesi€HHBIX ycnoBusaX. CocTaB U CBOMCTBAa MOCCHIIONOBOI CMOJIBI 3aBUCST OT
KayecTBa HMCXOIHOTO CHIPbS, COOJIIOJCHMS TEXHOJIOTMYECKUX DPEXHUMOB Pa3I0KEHHUS >KUPOB, TITyOHHEI
JUCTWUISIIAN TTOYYSHHBIX )KUPHBIX KHCIOT U APYrux (akropoB. Tak Kak B COCTaBE TOCCUIIOIOBON CMOJIBI
MPUCYTCTBYIOT NOJIM(EHOIBI, KUPHBIE KUCIOTHI, YIIEBOAOPOAbI U MPOLYKTHl NPEBPALICHUSI TOCCHUIIONA, a
TaKXe CoeJIMHeHNEe HAaQTaIMHOBOTO sApa, KOTOPBIE JefaeT NPOAYKTH MOAU(DUKALIMKA TOCCUIIONIOBON CMOJIBI
TEPMO-, XEMO- U PaJHAMOHHO-YCTONYNBBIMHU, 8 TIPUCYTCTBHE (PEHOJIBHBIX THIPOKCUIOB W allbJCTHTHON
IPYIIBI - PEAKIIMOHHOCIIOCOOHBIMH ¢ BHICOKMMHU KOMILIEKCOOOpa3yIouMu cBoicTBamu [21,22].

BeiBoabl. Takum 00pazoM, HcCClI€IOBaH MEXaHWU3M B3aWMOJEHCTBUS MOYEBHHO(POPMATbICTUAHBIX
CMOJI C BBIOpaHHBIMH MOJUGUIMPYIONIUMHU COCJHMHEHUSIMUA B Ipoliecce MOAWGUKAIMU, B PE3ysibTare
KOTOpOTO OBIIIO BBISBICHO OOpa30BaHHE COIOJMMEPOB M HU3KOMOJEKYIISIPHOTO BEIIeCTBA 3a CUET
00pa3oBaHMsl KOBAJICHTHBIX CBSI3€H MEXKIly MOJIEKYJIaMH B PEAKLUAX MOTHUKOHACHCALINH.
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OZIQ-OVQAT MAHSULOTLARINI VITAMINLAR BILAN BOYITISH USULLARI
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Shahrisabz filiali katta o ‘gituvchisi
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Annotatsiya. Ushbu magolada ozig-ovgat mahsulotlarini vitaminlar bilan boyitish usullari va
tamoyillari bilan bog‘liq muhim masalalar hamda 0zig-ovgat mahsulotlarini boyitish, dunyo migyosida
ozugaviy moddalarning yetishmasligi bilan kasalliklarni kamaytirish imkoniyati mavjud ekanliligi
o‘rganilagan. Ozig-ovgat mahsulotlarini vitaminlar bilan boyitish muhim mikroelementlar va
makroelementlar o ‘shish jarayoni hisoblanadi hamda mahsulotlar tarkibidagi vitaminlarning
eruvchanligiga garab farq giladi. Vitaminlar va minerallar bilan boyitilgan ozig-ovgat mahsulotlarini ishlab
chigarish turlarining shakllari va ularni boyitishning tamoyillari shuni ko ‘rsatadiki, mahsulotlar tarkibiga
kiritilgan vitaminlar va minerallar inson organizmning ishlash faoliyatini yaxshilashi, shuningdek, odamlar
salomatligiga ijobiy ta'sir ko ‘rsatish gobiliyati mavjud ekanliligi ko ‘rsatib berilgan.

Kalit so‘zlar: tizimli yondashuv, moslashuvchanlik funksiyasi, ilmiy tadgiqot, huquqiy, statistik,
xromatografik, restrospektiv,moslashuvchanlik qobiliyati, giyosiy tahlil.

METO/JbI OBOT'AIIEHUA ITMIIEBBIX TIPOAYKTOB BUTAMUHAMM

Aunomayun. B dannoii cmamve paccmampusaomes 8axiCHbie 8ONPOCHL, CEA3AHHbIE ¢ MEmoOamu U
NPUHYUNAmu 0002awenus NUWessblx NPOOYKIMOo8 UMAMUHAMY, a MaKx#ce NOMeHyuanl 0002aujeHus NUUeabIx
NPOOYKMO8 O CHUdCeHus. 3a0onesaemocmu O0euyumom nUMamenbHblX Gewecms 60 6CEM Mupe.
Obocawenue nuwegbix npoOyKmos SUMAMUHAMU — IO NPOYEcC 000ABIEHUS BANCHLIX MUKDPOIIEMEHNOE U
MAKpOINeMeHMO8, KOMOPbI PA3IUiaemcs 6 3a8UCUMOCIU OM PACMBOPUMOCIU SUMAMUHOE 6 COCmage
npooykmos. Dopmuvl npouzso0cmea nuwebix NPOOYyKmos, 0002auéHHbIX SUMAMUHAMY U MUHEPATbHBIMU
seujecmeaml, U NPUHYUNGL UX 0002aweHUs NOKA3bIBAIOMm, Ymo 6x00suue 8 COCMag NPOOYKMo8 6UMAamMUHbL U
MUHEPAanbHble Geujecmed CHOCoOHbl VIAYYUAmb pabomy OpeaHu3ma uenosexda, a makxdce 001aoarom
CNOCOOHOCMBIO OKA3bI8AMb NOJIONHCUMENbHOE GIUAHUE HA COCMOSANUE 300P08bS NI0OEIL.

Knwouesvie cnosa: cucmemHulii no0xo0, QYHKYUs cUOKOCMU, HAYYHOe UCCRed08anue, 10pUuOUdecKull,
CMAmMUCmuyeckull, XpomMamozspaguueckuil, pempoCHeKmMuUsHbll, SUOKOCMb, Memoobl CPAGHUMENLHO2O0
ananusa.

METHODS OF ENRICHING FOOD PRODUCTS WITH VITAMINS

Abstract. This article examines the important issues related to the methods and principles of vitamin
fortification of food products and the potential of food fortification to reduce nutrient deficiency diseases
worldwide. Enrichment of food products with vitamins is the process of adding important microelements and
macroelements, and it differs depending on the solubility of vitamins in the composition of products. The
forms of production of food products enriched with vitamins and minerals and the principles of their
enrichment show that the vitamins and minerals included in the products can improve the functioning of the
human body, as well as have the ability to have a positive effect on people's health shown.
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Keywords: systematic approach, flexibility function, scientific research, legal, statistical,
chromatographic, retrospective, flexibility, comparative analysis methods.

Kirish. Boyitish, ya’ni fortifikatsiya 0ziq moddalarni asl darajasiga gaytarish uchun gayta ishlangan
ozig-ovgatlarga ozuga moddalarini qo‘shish jarayoni "tiklash" deb ataladi. Masalan, "tezkor" quritilgan
kartoshkaga askorbin kislota go‘shish jarayonini misol bo‘la oladi. G*arb dunyosida boyitish - bu sog‘ligni
saglash chorasi sifatida tanlangan formulali yoki ishlab chigarilgan ozig-ovgatlarga ozuga moddalarini
go‘shish jarayoni. Masalan, sutga, vitaminlarga D vitamini go‘shilishi. A va D margaringa, riboflavin esa
nonga. "Fortifikatsiya" - bu ozig-ovgatning ratsiondagi tasviri yoki joyiga to‘g‘ri keladigan darajada ozuga
moddalarini go‘shish jarayoni. Shunday qilib, meva sharbatlari askorbin kislotasi bilan boyitilgan bo‘lishi
mumkin. Margaringa A vitamini go‘shilishi uning sariyog® bilan alogasiga asoslangan boyitishdir [1].
Yigirmanchi asrning boshlari vitaminlarni aniglash va biologik-kimyoviy-fizikaviy tavsiflash uchun hal
giluvchi davr bo‘ldi. O‘shandan beri ko‘plab tadgigotlar odamlarda vitaminlarning biologik rolini va
ularning ma'lum kasalliklar bilan bevosita bog‘ligligini yoki salbiy (vitamin yetishmasligi tufayli
yyetishmovchilik kasalliklarining paydo bo‘lishi) yoki ijobiy (foydalanish) bilan batafsil tushuntirishga
harakat qildi. Ushbu ishning magsadi vitaminlar va ularning inson salomatligiga ta'siri hagidagi
ma'lumotlarni integratsiya nuqtayi nazaridan tahlil gilish va ushbu birikmalar va sog‘liq o‘rtasidagi bevosita
bog‘liglikni aniglash hamda eng asosiy magsad ozig-ovgat mahsulotlarini vitaminlar bilan boyitishdan
iborat. Mamlakatimiz aholisining ratsionida vitamin yetishmasligi 20-30% ni tashkil giladi. Aholining ayrim
guruhlarida vitamin yetishmasligini baholash shuni ko‘rsatadiki, turli darajadagi vitamin yetishmasligi
Rossiyaning barcha hududlarida uchraydi va butun mavsumiy xususiyatga ega [2-3]. Poligipovitaminoz (bir
vaqgtning o‘zida bir nechta vitaminlarning bir vagtning o‘zida yetishmasligi) kamida tekshirilgan kattalar va
bolalarning yarmi. Aholida mikronutrient yetishmovchiligi muammosi bir necha usul bilan hal gilinadi.
Dunyo migyosida e'tirof etilgan yondashuvlardan biri bu ozig-ovgat mahsulotlarini texnologik modifikatsiya
gilishdir. Ommaviy iste’mol, ya'ni ularni vitaminlar bilan boyitish. Bojxona ittifogining TR CU 021/2021
"Ozig-ovqgat xavfsizligi to‘g‘risida" gi texnik reglamentiga muvofiq "boyitilgan ozig-ovgat mahsulotlari - bu
o0zig-ovgat mahsulotlari bo‘lib, ularga bir yoki bir nechta o0zig-ovqat va biologik faol moddalar va probiyotik
mikroorganizmlar gqo‘shiladi. Unda dastlab mavjud bo‘lgan yoki yetarli miqdorda mavjud bo‘Imagan yoki
ishlab chigarish jarayonida yo‘qolgan; shu bilan birga, boyitish uchun ishlatiladigan har bir ozig-ovgat yoki
biologik faol moddaning ishlab chigaruvchi tomonidan kafolatlangan tarkibi ozig-ovgat mahsulotlari uchun
mezonlarga javob beradigan darajaga keltiriladi. Bunday moddalarni iste’mol gilishning xavfsiz yuqori
darajasidan oshmasligi kerak. Muhim oziq moddalar - vitaminlar, makro va mikroelementlar, xun tolasi,
ko‘p to‘yinmagan yog‘li kislotalar, fosfolipidlar va boshqga biologik tabiiy kelib chigishi faol moddalar,
ularning miqdori, to‘plami va magsadidan gat'i nazar. Mahalliy adabiyotlarda ozig-ovgat mahsulotiga
vitaminlar go‘shilishi bilan bog‘liq bo‘lgan anigroq "fortifikatsiya" atamasi qo‘llanilar ekan. Buning
natijasida mahsulotning o‘zi mustahkamlanadi [4,5,6].

Vitaminlarning umumiy jihatlari. Oziq moddalar tarkibida gandaydir moddalar yetishmasligi
natijasida odamlar kasal bo‘lishi to‘g‘risidagi ma’lumotlar Keltiriladi, keyinchalik Gippokrat asarlarida qayd
etilgan. Vitaminlarni ilmiy nugtayi nazardan o‘rganish XVIII asrda boshlangan. Ingliz vrachi J. Lind, fransuz
fiziologi F. Majandi, rus vrachi N. I. Lunin, golland vrachi Eykman, ingliz olimi F. Xopkinslar
Vitaminlarnini o‘rganishga juda katta hissa qo‘shdilar. Organizmda vitaminlar sintez qilinmaydi, kishi o°zi
uchun zarur vitaminlarni turli ovgat moddalari bilan oladi. Ovgatda vitamin yetishmaganda gipovitaminoz,
mutlago bo‘lmaganda avitaminoz paydo bo‘ladi. Vitaminlarning asosiy manbayi o‘simliklardir. Vitaminlarni
hosil bo‘lishida mikroorganizmlar ham katta rol o‘ynaydi. Vitaminlarning biologik ahamiyati moddalar
almashinuviga rostlovchi ta’sir etishdan iborat. Vitaminlar organizmda sodir bo‘ladigan kimyoviy
reaksiyalarni kuchaytiradi, organizmning oziq moddalarni o‘zlashtirishiga ta’sir ko‘rsatadi, hujayralarning
normal o‘sishiga va butun organizmning rivojlanishiga yordam beradi, organizmda fermentlar tarkibiga
kirib, ularning normal funksiyasi va faolligini ta’minlaydi. Vitaminlar, asosan, o‘simliklar va
mikroorganizmlar tomonidan sintez qilingan, energiya bermaydigan organik mikroelementlardir.
Vitaminlarning eruvchanligiga ko‘ra ikki guruhga bo‘linadi (yog‘da eriydigan va suvda eriydigan vitaminlar)
Ushbu ikki guruhning har biri sezilarli darajada farq giladigan fizik-kimyoviy-biologik xususiyatlarni
namoyish etadi [8-9]. Vitaminlar — past molekulyar orginik birikmalarning turli xildagi kimyoviy tuzilishdan
tashkil topgan guruhi bo‘lib inson va hayvon organizmlarining ovqatlanishida juda muhim ko‘rsatkichlar
birligi hisoblanadi. Asosiy ozuga moddalari hisoblangan ogsillar, yog‘lar va uglevodlar bilan solishtirganda
vitaminlar kam migdorda organizmda talab gilinsa-da ular organizmda u yoki bu katalitik funksiyani
bajaradi. Inson va hayvonlar uchun asosiy vitamin tayyorlovchi o‘simliklar hisoblanadi. Inson vitaminlarni
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to‘g‘ridan-to‘g‘ri o‘simliklardan yig‘ilgan ozig-ovgat mahsulotlaridan yoki hayvonlardan olinadigan ozig-
ovgat mahsulotlaridan oladi. Ovgat tarkibidagi vitaminning bo‘Imasligi yoki yetishmasligi natijasida modda

almashinishi jarayonining buzilishiga va ogibatida avitaminoz va gipovitaminoz kasalliklari kelib
chigishi mumkin. U yoki bu vitaminning yetishmasligi natijasida turli xil avitaminoz yuzaga kelib ayrim
hollarda og‘ir kasalliklarga ham olib kelishi mumkin. Masalan: Tsinch, raxit, pellagra, shabko‘rlik,
polinevrit.

Hozirda nafagat insonlar hayotining vitaminlarga bo‘lgan ehtiyoji, hatto, suv o‘tlari va
mikroorganizmlarning ham hayot faoliyati vitaminlar bilan bog‘liglik jarayonlari o‘rganilgan. Masalan,
o‘simliklar ildizi bir gancha vitaminlarsiz normal rivojlana olmaydi, xuddi shunday mikroorganizmlar ham
o‘zining rivojlanish va o‘sish jarayonida oziglanish uchun bir gancha vitaminlarni talab giladi. Uzoq
izlanishlar natijasida vitaminlar bilan uzviy bog‘langan holda organizmda kimyoviy o‘zgarishlarning
katalizatorlar bilan borishi, ya’ni fermentlar deb nom olgan Kkatalizatorlar hisoblanadi. Ko‘plab
vitaminlarning ogsillar bilan birikishi natijasida fermentlar hosil bo‘lar ekan.

Har bir vitamin kimyoviy jihatdan bog‘liq bo‘lgan birikmalar oilasi bo‘lib, ular sifat jihatidan biologik
faollikka ega va ularning biologik faolligi va biologik assimilyatsiyasi bilan bog‘liq jihatlari bilan farq qilishi
mumkin. Shuning uchun vitaminning umumiy nomi (ya'ni A vitamini) aslida barcha faol analoglar yoki
tegishli vitamin hosilalari uchun umumiy tavsiflovchi hisoblanadi. 2-jadvalda asosiy fizik-kimyoviy
xususiyatlar jamlangan.

Tadgigot usullari. Tanlangan ma'lumotlarning bibliografik va bibliometrik tahlili.

Vitaminlar va ularning inson organizmiga ta'siri hagidagi asosiy ilmiy-texnikaviy ishlarni aniglash
uchun prisma go‘llanmasiga rioya gilgan holda bibliografik/bibliometrik sharh o‘tkazildi. Olingan
ma'lumotlarni tahlil gilish va sifatini baholash uchun Vilanova tomonidan taklif gilingan klassik sxemadan
foydalanilgan.

Ushbu tahlilning asosiy magsadi vitaminlardan foydalanish (ozig-ovgat yoki vitaminlarni oz ichiga
olgan ozig-ovgat qo‘shimchalaridan) ganday gilib inson salomatligini yaxshilashi yoki ayrim o‘ziga xos
kasalliklarning rivojlanishini tushunishdir.

Ozig-ovgat mahsulotlarini vitaminlar bilan boyitish. Vitaminlar deyarli barcha ozig-ovgatlarda
mavjud, ammo har xil migdorda. Retinol va D vitamini o‘simlik manbalarida topilmaydi. Ozig-ovqat
mahsulotlari tarkibidagi vitaminlarni har ganday nashr etilgan yildagi ozig-ovgat mahsulotlarining kimyoviy
tarkibi jadvallarida topish mumkin. Yangi sabzavot va mevalar vitaminlarga boy va ularning inson
oziglanishida asosiy manbayi hisoblanadi, degan fikr noto‘g‘ri. Sabzavotlar va mevalarda, asosan, vitamin C,
karotin (A vitaminining kashshofi), boshga karotinoidlar (pomidordagi likopen, makkajo‘xoridagi
zeaksantin, ismalogdagi lutein), askorbin Kislotasi, folatlar va K1 vitamini mavjud. Shunday qilib, ushbu
mahsulotlar guruhi C vitamini, karotenoidlarning eng muhim manbayi bo‘lib xizmat giladi, shu bilan birga,
ularning roli insonning vitaminlarga bo‘lgan ehtiyojini gondirishda katta ahamiyatga ega. Sabzavot va meva
pyuresi yoki konsentratlarni go‘shish har ganday mahsulotga (ekstraktlar) guruh vitaminlari tarkibini sezilarli
darajada oshira olmaydi. Hatto boyitishning pastki chegarasiga ham to‘g‘ri keladigan miqdorlarda.
Ma'lumki, vitamin C vitaminlar orasida eng begaror, termolabildir, shuning uchun, meva pyuresi go‘shib,
vitamin C tarkibini ko‘paytirish har doim ham mumkin emas. Tabiiy ichimliklar odamlar uchun B
vitaminlarining muhim manbayi emasligini tushuntiruvchi batafsil ma'lumot yildagi ozig-ovgat
mahsulotlarining kimyoviy tarkibini jadvallarda topish mumkin. Yangi sabzavot va mevalar vitaminlarga
boy va ularning inson oziglanishida asosiy manbayi hisoblanadi, degan fikr noto‘g‘ri. Birog sabzavot va
mevalarni tan olish kerak vitaminlarga go‘shimcha ravishda boshga gimmatli moddalarni ham oz ichiga
oladi.

Natijalar va uning muhokamasi. Yog‘da eriydigan vitaminlar. A-guruhidagi vitaminlar. A-
guruhidagi vitaminlar asosan karotinni hosilalari hisoblanadi. Ular ham karotin singari suvda erimaydilar,
ammo turli xil organik erituvchilarda va yog‘da eriydigan. Vitamin A-ning ovgat tarkibida bo‘Imasligi
organizmning turli kasalliklarga chidamliligini, o‘sish gobiliyatini, ko‘rish qobiliyatini susaytiridi. A-guruh,
asosan, hayvonlar to‘gimasida, hayvonlar go‘shtidan tayyorlangan mahsulotlar tarkibida uchraydi, ammo
ular o‘simliklar tarkibida uchramaydi. Biroq shunday tushuncha hosil bo‘ladi: Karotinoidlar nima uchun
o‘simliklarda uchraydi. Vitamin A-karotinoidlarning hosilasi hisoblanadi.
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1-jadval.
Vitaminlarning eruvchanligiga garab tasnifi va farqglari
Yog¢da eriydigan vitaminlar Suvda eriydigan vitaminlar
A vitamini yoki retinol Vitamin B1 yoki tiamin
D vitamini yoki kalsiferol Vitamin B2 yoki Riboflavin
E vitamini yoki a-tokoferol Vitamin B3 yoki Niatsin
K vitamini yoki filloguino Vitamin B5 yoki pantotenik kislota

B6 vitamini yoki piridoksin
Vitamin B9 yoki foliy kislotasi
B12 vitamini yoki kobalamin
C vitamini yoki askorbin kislotasi

Yog ‘larda eriydi Suvda eriydi
Ularda azot mavjud emas Ularda azot mavjud (vitamin C dan tashqari) Oson
Odatda peshob bilan chigarilmaydi so‘riladi. Ular peshob chigarish chegarasini
Kundalik yoki odatiy gabul gilish shart emas ko‘rsatadi (ehtimol bo‘Imagan toksiklik). Deyarli
Gipervitaminoz zaharlanishga olib kelishi mumkin. kundalik iste’mol qilish kerak.
Jigar va yog* to‘gimasini saglash Organizmda saglanmaydi (istisno: B12 vitamini
jigarda)

Inson ozugasida A vitaminga boy bo‘lgan mahsulotlar — ko‘katlar, sabzi, pomidor va sariyog® tuxum

sarig‘i hisoblanadi. Shuni ta’kidlash kerakki, yoz faslidagi sut, sariyog® va tuxum tarkibidagi A-vitamin gish
faslidagisiga nisbatan juda yuqori sababi yashil xashaklar tarkibidagi karotin migdorining yuqoriligidadir.
D-vitaminlar guruhi — Ovgat tarkibida bu vitaminlarning yetishmasligi raxit kasalligini keltirib chigaradi.
Ular suvda erimaydi, ammo yog‘larda eriydi. D vitaminlar guruhi fagatgina hayvonlar organizmida uchraydi.

2-jadval.
Vitaminlarning fizik kimyoviy xossalari
Vitamin Hosilalar Kimyoviy MVt Maksimal Erish | Rang/Holat
formula yutilish nugtasi
(nm) (°C)
A (retinol) Retinol CyoH300 286.4 319-328 62-64 | Sarig/kristal
Retina CyoHy50 284.4 373 61-64 | Apelsin/krist
Retinoik kislota CuoH250> 300.4 350-354 180-182 al
Sarig/kristal
D(xolekalsiferol) | Xolekalsiferol Cy7H440 384.6 265 84-85 Og/kristal
(vitamin D3) CyH440 396.7 264 115-118
Ergokalsiferol
(vitamin D2)
E (a-tokoferol) a-tokoferol CyoH500, 430.7 292 2.5 Sarig/moy
g-tokoferol CysHus05 416.7 298 2.4
B1 (tiamin) Tiamin Cy,Hi7N,OS™ | 337.3 - 246-250 | Oq/kristal
B3 (niatsin) Nikotin kislotasi CsHsNO, 123.1 260 237 Og/kristal
Nikotinamid CsHsNO, 122.1 261 128-131

Multivitaminlar. Odamlarda multivitaminli komplekslarning xavfsizligi to‘g‘risidagi dalillar ish
hisobotlari orgali aniglangan. Biroq ushbu holatlar bo‘yicha hisobotlardan olingan ma'lumotlar maksimal
gabul gilinadigan gabul gilish darajasini to‘g‘ri aniglashga imkon bermaydi. Bundan tashgari, toksikologik
ma'lumotlar shuni ko‘rsatadiki, multivitaminli komplekslarni gabul gilish uchun xavfsizlik chegaralari hali
aniglanmagan, ilmiy adabiyotlarda toksik dozalar sezilarli darajada farq giladi. Bu shuni ko‘rsatadiki,
vitaminlarning yugori dozalari, aynigsa, yog‘da eriydigan vitaminlar, bunday dozalarning xavfsizligi
aniglanmaguncha va ilmiy dalillarga asoslanmaguncha, aholining biron bir guruhiga berilmasligi kerak.

Boyitilgan mahsulotlarni ratsionga kiritish samaradorligini aholining vakillik guruhlarida o‘tkazilgan,
ularni iste’mol qilish xavfsizligini, magbul organoleptik xususiyatlarini, subyektiv va obyektiv ko‘rsatkichlar
bo‘yicha boyitilgan mahsulotlarning bardoshliligini ko‘rsatadigan maxsus tadgiqotlar bilan tasdiglash tavsiya
etiladi. Ozig-ovqatlarni boyitishning sanab o‘tilgan tamoyillari ba'zi izohlarni talab giladi. Albatta, birinchi
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tamoyilda ko‘rsatilganidek, mahsulotlarning yetishmasligi eng keng targalgan va xavfli bo‘lgan vitaminlar
va minerallar bilan boyitish hamda ularni boyitilgan mahsulotlarga ushbu yetishmovchilik darajasiga mos
keladigan migdorda qo‘shish magsadga muvofiqdir, ya'ni o‘rtacha kunlik ehtiyojning 25-50% un, non, sut,
ichimliklar va boshgalar kabi aholining eng keng qatlamlariga mo‘ljallangan iste’mol mahsulotlarini
boyitishda aynan mana shu yondashuv go‘llaniladi (3 va 4-jadvallar). Ammo yuqoridagilar foydalanishni
istisno etmaydi. Mustahkamlovchi go‘shimchalarning to‘lig to‘plami, shu jumladan, inson uchun zarur
bo‘lgan vitaminlar, makro va mikroelementlarning deyarli butun majmuasini o‘z ichiga olgan go‘shimchalar.
Ularning mahsulotga yuqorida ko‘rsatilgan migdorda Kkiritilishi deyarli har ganday ozugaviy nugsonlar
bo‘lsa, organizmni barcha vitaminlar va minerallar bilan optimal ta'minlashni ishonchli kafolatlaydi.

3-jadval.
Vitaminlar va minerallar bilan boyitilgan ozig-ovgat mahsulotlarini ishlab chigarishda
foydalanish uchun tasdiglangan shakllari

A vitamin Retinol, retinol asetat; retinol palmitat; beta karotin

D vitamini ergokalsiferol; xolekalsifero

E vitamini DL alfa tokoferol; DL alpfa tokoferol asetat; DL alfa tokoferol palmitat; DL
gamma tokoferol

B1 vitamin tiamin xlorid; tiamin bromid, tiamin mononitrat

B2 vitamini Riboflavin; riboflavin 5 natriy fosfat

Vitamin PP (niatsin) | nikotinamid; nikotin kislotasi va uning tuzlari

Vitamin B6 piridoksin gidroxloridi; piridoksin 5 fosfat; piridoksal; piridoksamin va uning
fosfatlari, piridoksin dipalmitat
Pantotenik kislota D kaltsiy pantotenat; D natriy pantotenat; D pantenol

Vitamin B12 Siyanokobalamin; metilkobalamin, gidroksokobalamin
Folik Folik kislota (N pteroyl L glutamik) Kislotasi
C vitamini L askorbin kislotasi; L natriy askorbat; L kaliy askorbat; L kaltsiy askorbat; 6

Palmitil L askorbin Kislotasi (askorbil palmitat)

Bir mahsulotdagi A C% korbin kislotasini temir tuzlari yoki o‘zgaruvchan valentlikdagi boshga
metallar: rux, mis va boshqalar bilan birlashtirish juda giyin texnologik muammo bo‘lib, ular vitamin
faolligini yo‘qotish bilan tez oksidlanishni katalizlaydi. Bu, aynigsa, suyuq konsistensiyaga ega bo‘lgan
mahsulotlarga taalluglidir: sharbatlar, ichimliklar, sut va fermentlangan sut mahsulotlari, chunki yuqorida
gayd etilgan oksidlanish jarayonlari eritmalarda yoki mavjud bo‘lganda tez sodir bo‘ladi. Ushbu
giyinchiliklarni bartaraf etish uchun vitaminlar va minerallarning yanada bargaror va bir-biri bilan ozaro
ta'siridan himoyalangan maxsus shakllari ishlab chigilgan. Amalda, bu muammo ko‘pincha turli mahsulotlar
o‘rtasida yomon mos keladigan mustahkamlovchi go‘shimchalarni tagsimlash orgali hal gilinadi (4-jadval).

Shunday qilib, un va non odatda B vitaminlari, kalsiy va temir bilan boyitiladi. Ko*pincha sharbatlar
va ichimliklarga S vitamini va suvda eriydigan B vitaminlari qo°shiladi: B1, B2, B6, B12, nikotinik kislota,
pantotenik kislota, foliy kislotasi va biotin. Yog‘da eriydigan A, D, E, K vitaminlari va karotin ko‘pincha
yog‘li mahsulotlarga go‘shiladi: o‘simlik yog‘i, sariyog‘, margarin, sut va fermentlar gilingan sut
mahsulotlarida. Ular, shuningdek, bu magsadda maxsus eruvchan birikmalar yordamida, sharbatlar va
ichimliklarga go‘shilishi mumkin. Bu vitaminlarning suv shakllari. Bularga, birinchi navbatda, ommaviy
mahsulotlar kiradi, bolalar va kattalarning barcha guruhlari uchun mavjud bo‘lgan, kundalik ovgatlanishda
muntazam ravishda va hamma joyda qo‘llaniladi. Bunday mahsulotlar o‘z ichiga non, sut, tuz, shakar,
ichimliklar, ona suti o‘rnini bosuvchi mahsulotlar, qo‘shimcha oziglantirish va biz bir marta aytib o‘tgan
bolalar ozig-ovgat mahsulotlarini olmaydi. Yuqori kaloriyali 0zig-ovgat mahsulotlarini (gandolat, yog*-moy)
boyitish masalasi yuqori yog‘li va / yoki shakar migdori bo‘lgan mahsulotlar) doimiy ravishda muhokama
gilinadi. Bunday mahsulotlarni boyitish natijasida mahsulot yanada ozuqaviylik giymati oshadi, Shu bilan
birga, maxsus hisob shuni ko‘rsatdi. Ozig-ovgat mahsulotlarini vitaminlar va mikroelementlar bilan boyitish
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4-jadval.

Vitaminlar bilan boyitish uchun tavsiya etilgan 0zig-ovqat mahsulotlari ro‘yxati

Ozig-ovqat guruhi

Boyitish uchun tavsiya etilgan vitaminlar

Eng yugori va birinchi bug‘doy uni navlari

Vitaminlar: B1, B2, B6, PP, foliy kislotasi, C
(texnologik go‘shimcha) Minerallar: temir, kalsiy

Non va non mahsulotlari, Sut mahsulotlari (sutli
ichimlik, fermentlangan sut mahsuloti, tvorog.

Vitaminlar: C, A, E, D, K, beta karotin, B1, B2, B6,
PP, B12, foliy Kislotasi, pantotenik kislota, biotin
Minerallar: temir, kaltsiy, yod

Alkogolsiz ichimliklar

Vitaminlar: C, A, E, D, K, beta karotin va boshga
karotinoidlar, B1, B2, B6, PP, B12, foliy kislotasi,
pantotenik kislota, biotin Minerallar: yod, temir,
kalsiy

Meva va sabzavotlardan sharbat mahsulotlari
(sharbatlar, meva va/yoki sabzavot nektarlari,
meva va/yoki sabzavot sharbati ichimliklari)

Vitaminlar: C, A, E, beta-karotin va boshga
karotinoidlar, B1, B2, B6, PP, foliy Kkislotasi
Minerallar: yod, temir, kalsiy

Don mahsulotlari  (ovgatlanishga  tayyor
nonushta) ekstrudirovka gilingan mahsulotlar,
makaron va yorma mahsulotlari

Vitaminlar: C, A, E, beta karotin, B1, B2 B6, PP,
foliy kislotasi Minerallar: temir, kalsiy, yod

Yog* va yog‘ mahsulotlari (o‘simlik moylari,
margarinlar, yormalar, mayonez, souslar)

Vitaminlar: A, E, D, beta karotin

tez
talab

Ozig-ovqat konsentratlari (jele,
tayyorlanadigan ichimliklar, pishirish
gilinmaydigan mahsulotlar

Vitaminlar: C, A, E, D, K, beta karotin, B1, B2, B6,
PP, B12, foliy kislotasi, pantotenik kislota, biotin
Minerallar: yod, temir, kalsiy, magniy, kaliy

Qandolat mahsulotlari

Vitaminlar: C, A, E, beta karotin, B1, B2, B6, PP,

foliy kislotasi Minerallar: yod, temir, kalsiy, magniy

Shakar yoki boshga totlantiruvchi go‘shilgan
meva va rezavorlar konsentratlari (murabbo,
konservalar, jele, mevali muzgaymoq va
boshgalar).

Vitaminlar: C, A, E, beta karotin, B1, B2, B6, PP,
foliy kislotasi Minerallar: yod, temir, kalsiy

Multivitaminli komplekslarni ko‘p iste’mol gilish bilan bog‘lig bo‘lgan inson salomatligiga salbiy
ta'sir ko‘rsatishi mumkinligi hagida xabarlar mavjud. Vitaminlarni ortigcha iste’mol qilish (gipervitaminoz)
bilan bog‘lig eng ko‘p uchraydigan salbiy ta'sirlar mavjud. Yog‘da eriydigan vitaminlar, masalan,
organizmda to‘planish qobiliyati tufayli suvda eriydigan vitaminlarga garaganda ko‘prog zaharlanish
potensialiga ega. Biroq suvda eriydigan vitaminlarning haddan tashgari dozasi, shuningdek, asab tizimiga,
shu jumladan, bir nechta tana tizimlariga ta'sir giluvchi toksiklikni keltirib chigarishi mumkin. Yog‘da
eriydigan vitaminlar o‘rtasida A vitamini va D vitamini ganchalik zaharli bo‘lsa A va D vitaminlari bilan
solishtirganda, E vitamini og‘iz orqgali gabul gilinganda eng kam zaharli hisoblanadi. K vitaminining toksik
ta'siri uzog vaqt davomida ko‘p migdorda gabul gilinganda ham kuzatilmagan, ammo K vitaminining sintetik
shakli (menadion) jigar shikastlanishi bilan bog‘lig va shuning uchun endi terapevtik sifatida ishlatilmaydi.

Xulosa. Mamlakatimiz aholisining ratsionida vitamin yetishmasligi 20-30% ni tashkil giladi.
Ma’lumotlarga ko‘ra, aholining ayrim guruhlarida vitamin yetishmasligini baholash shuni ko‘rsatadiki, turli
darajadagi vitamin yetishmasligi mamlakatimizning ayrim hududlarida uchraydi. Dunyo bo‘ylab ko‘plab
ozig-ovgat va ichimliklar xoh mahsulot ishlab chigaruvchilarning ixtiyoriy harakati tufayli, xoh gonunga
binoan boyitilgan. Garchi ba'zilar ushbu go‘shimchalarni oz mahsulotlarini sotish uchun strategik marketing
sxemalari sifatida ko‘rishlari mumkin bo‘lsa-da, mahsulotni shunchaki boyitmasdan oldin uni ishlab
chigarish uchun juda ko‘p amallarni bajarish kerak. Mahsulotni boyitish uchun, avval, ushbu vitamin yoki
mineralning go‘shilishi sog‘lig uchun foydali, xavfsiz va yetkazib berishning samarali usuli ekanligini
isbotlash kerak. Qo‘shimcha gilib shuni aytishimiz mumkinki, ozig-ovgat mahsulotlari va ularni etiketkalash
bo‘yicha barcha qoidalarga rioya qilish va oziglanish asoslari go‘llab-quvvatlanishi kerak.
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Annomavua. fumens, npeOHasHaueHHll OISl CONONCEHUS, OONIHCEH UMEeMmb HU3KOoe COOepicanue
benxa, no uz-3a ¢hakmopoe oxkpycaiouell cpedbl yposeHb OelKa 6 3epHe YACmo npesvluidem ompaciesol
cmandapm. Llens pabomel - u3yuums e1uUAHUE YCLOBULL CONONACEHUSL HA YPOBEHb COOEPIICaAnUsl belKa 8 CON00e
U OYEHUND BO3MONCHOCTb CHUIICEHUS COOEPIUCANHUS A30MA NPU USMEHEHUU PENCUMA 3aMAYUBAHUSL.

B xauecmse obvexma ucciedosanus 6 cmamve UCHONb306a1U AuMeHb apoeoti (Hordeum vulgare L.)
copmos «llpumopcxuii 89» u «llpumopckuii 98», evipawennviii 6 Pecnybnuxe Poccus.Yenasicnenue
npoBooUNY  B030VUHO-600HbIM Memodom. Obwee 6pemsi CoNOdHCeHUs 0N 6cex 00pa3yo8 O0OUHAKOBOE,
DedICUMBL Pa3IuduaIucy epemenem samavusanusn. Copma AumMeHs No-pasHoOMy peasuposany Ha YeeaudeHue
BpeMeHl 3aMaiUueaHusl. Yeenuuenue 6pemMenu 6bl0epICKU CYWECTNBEHHO He NOGIUALO0 HA C8OUCMEd coN00d. B
KAdHCOOM pedicume CHUdICeHUe YpoeHs OeIKa 6 con00e No CPABHEHUIO C 3EPHOM ObLIO NPUMEPHO 0OUHAKOBLIM
u cocmasuno 0,3%. Yucro Koavbaxa naxoounoce ¢ npedenax 30,3-35,1%. Jlocmuuv scenaemozo ypoems
pacmeopa 6enka He y0anoch, U pasHuya no dMoMy noKazameno cocmaguna menee 1% na pasuvix pejrcumax.
Hna copma Ipumopckuti 98 y0obubim 0KA3GACA ONUMENbHBIN PENCUM 3aMaA4UEaAHUs. YeenuueHue epemeHu
6b10€pIICKU NO3GOMUNO CHUSUMb COOEPICAHUe a30ma 6 20moeom conode Ha 1% no cpaenenuio ¢ sepHom. B
Mo dce 8peMsl ¢ Y@eaudeHuem UCX0OH020 COOepIHCaHs OelKka 6 3epHe YBeaudueaomcs nomepu a30mucmoix
gewecms 8 conooe. [umenvbuvill pexicum 3aMavueanus makice npusen K ygeaudenuro uucia Konvbaxa na
3%. 3unauenue smoeo nokasamens cocmaguno 34,7-39,5% ona onumenvrozo pescuma yeraicuenus u 31,1-
36,8% ona kxpamkospemenno2o.

Knrwouesvie cnosa: sepro, Hordeum vulgare L., npopawusanue, conooopaujenue, nugosapenue, 6€nox,
amuHoxuciomsl, npomeonus, unoexc Konvbaxa, eviuenauusanue.

ARPANI SOVLASHDA SOLODDAGI OQSIL TARKIBINING O‘ZGARISH TAHLILI

Annotatsiya. Solod ishlab chigarish uchun mo ‘ljallangan arpa past protein tarkibiga ega bo ‘lishi
kerak, ammo atrof-muhit omillari tufayli don tarkibidagi protein darajasi ko ‘pincha sanoat standartidan
yugori bo ‘ladi. Ishning magsadi solod tarkibidagi ogsil moddalari darajasiga solod sharoitlarining ta'sirini
o ‘rganish va ho ‘llash rejimini o ‘zgartirganda azotli moddalarni kamaytirish imkoniyatini baholashdir.

Maqolada tadgigot obyekti sifatoda Rossiya respublikasida yetishtirilgan bahorgi arpa (Hordeum
vulgare L.) “Primorskiy 89” va "Primorskiy 98" navlaridan foydalanilgan. Namlash havo-suv usuli
yordamida amalga oshirildi. Barcha namunalar uchun umumiy solodning vaqgti bir xil bo ‘ladi, rejimlar
namlash vaqtida farg gildi. Arpa navlari namlash vagtining ko ‘payishiga boshgacha javob berdi. Namlash

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 110


mailto:khasanberdimuradov@gmail.com
mailto:raxmonoverkin8519@gmail.com
mailto:khasanberdimuradov@gmail.com
mailto:khasanberdimuradov@gmail.com

EXACT AND NATURAL SCIENCES

vaqtini oshirish solodning xususiyatlariga sezilarli ta'sir ko ‘rsatmadi. Har bir rejimda don bilan
solishtirganda soloddagi ogsil darajasining pasayishi taxminan bir xil va 0,3% ni tashkil etdi. Kolbax soni
30,3-35,1% oraligida edi. Protein eritmasining kerakli darajasiga erishish mumkin emas edi va turli
rejimlarda bu ko ‘rsatkichdagi farq 1% dan kam edi. Primorskiy 98 navi uchun uzoq vaqt namlash rejimi
gulay bo lib chigdi. Namlash vaqtini ko ‘paytirish tayyor solod tarkibidagi azotli moddalarni donga nisbatan
1% ga kamaytirish imkonini berdi. Shu bilan birga, don tarkibida boshlang ich ogsil migdori ortishi bilan
solodda azotli moddalarning yo ‘golishi ortadi. Uzoq namlash rejimi ham Kolbax sonining 3% ga oshishiga
olib keldi. Ushbu ko ‘rsatkichning giymati uzoq vaqt davomida namlash rejimi uchun 34,7-39,5% va gisqa
vaqt ichida 31,1-36,8% ni tashkil etdi.

Kalit sozlar: don, Hordeum vulgare L., unib chigish, solod qilish, pivo tayyorlash, ogsil,
aminokislotalar, proteoliz, Kolbax indeksi, yuvish.

ANALYSIS OF CHANGES IN THE PROTEIN CONTENT IN MALT WHEN SOAKING
BARLEY

Abstract. Barley intended for malting should have a low protein content, but due to environmental
factors, grain protein levels are often higher than the industry standard. The purpose of the work is to study
the influence of malting conditions on the level of protein content in malt and to evaluate the possibility of
reducing nitrogen content when changing the soaking mode.

Spring barley (Hordeum vulgare L.) "Primorsky 89" and "Primorsky 98" varieties grown in the
Republic of Russia were used as the object of research in the article. Humidification was carried out using
the air-water method. The total malting time for all samples is the same, the regimes differed in soaking time.
Barley varieties responded differently to the increase in soaking time. Increasing the soaking time did not
significantly affect the malt properties. In each regime, the decrease in protein level in malt compared to
grain was approximately the same and was 0.3%. Kolbach's number was in the range of 30.3-35.1%. It was
impossible to achieve the desired level of protein solution, and the difference in this indicator was less than
1% in different regimes. For the Primorsky 98 variety, a long soaking regime turned out to be convenient.
Increasing the soaking time made it possible to reduce the nitrogen content of the finished malt by 1%
compared to the grain. At the same time, with an increase in the initial protein content of the grain, the loss
of nitrogenous substances in the malt increases. The long soaking regimen also resulted in a 3% increase in
the Kohlbach number. The value of this indicator was 34.7-39.5% for the long-term wetting mode and 31.1-
36.8% for the short-term.

Keywords: grain, Hordeum vulgare L., germination, malting, brewing, protein, amino acids,
proteolysis, Kolbach index, leaching

BBenenne. 3HaunTenbHas OIS 3€pHA SUMEHS, MPOM3BOAMMOIO BO BCEM MHpPE, UCIONB3YETCS IS
MOJIyYeHHs COJI0Ja, KOTOPBIN CIY>)KUT TPaJUIIMOHHBIM CHIPbEM JUIS MPOU3BOACTBA MuBa. COJO/ MOITyqaroT
KOHTPOJINPYEMBIM IpOpaIliBaHUEM 3€pHa B ONpeAeNEHHBIX YCIOBUAX. Bo Bpems conomopalueHus B 3epHe
NpOM3BOIATCS crneunpuueckue (EepMeHTbI, KOTOpble HEOOXOOMMbI B Ipouecce Bapku muBa. Llenbio
COJIOJTOpAIIICHNUS SBISIETCS YaCTUYHBIN THAPOIN3 BHICOKOMOJIEKYIISIPHBIX COEIMHEHHH, TaKUX KaK OelKH U
TeMHIIEIUTIONO3bI, B KIETOYHBIX CTEHKaX OJHJOCIEPMa 3epHa. DTO IMO3BOJSET JAOCTHUTHYTH TOCTaTOYHOU
TEXHOJIOTHYHOCTH COJIOJIa BO BpEMsl Ipolecca NMUBOBAPEHHUS, OOECIIEUUTh BBICOKHH BBIXOJl IKCTPaKTa,
yCHenrHoe OpokKeHHe U JI0CTaTOYHO JETKUit pouiece guibtparmu cycna [1].

SlaMensb, peTHa3HAYeHHBIN JIJIs1 COJIOIOPAIICHNs, JOJDKEH OTBeYaTh psay TpedoBanuid. OQHO U3 HUX
— HHM3Kas KOHULEHTpauusi OENKOBBIX BEIIECTB B 3€pHE. BbIcokoe coaepkaHue Oelka CHHXKAeT
9KCTPAKTUBHOCTH COJIO/AA U3-3a TOTO, YTO BBICOKHH YpPOBEHb Oellka OOBIYHO COIPOBOXKAACTCS CHIKCHHEM
comepxanusi kpaxmana [1]. Takke BbICOKHMI ypOBeHb O€jKa B JHIOCIEPME MPHUBOAUT K YIUIOTHEHHIO
KOMIUIEKCa Kpaxmai-0erok. benkoBeie MOJEKynbl (DOPMHUPYIOT MAaTpHILy, OKPY)KAIOIIYI0 KpaxMallbHbIE
IpaHysibl, YTO OrPaHMYMBACT THAPATALMUIO SHAOCIEPMa U co34aéT Oapbep MeEXIy KpaxMajloM U
aAMUJIOJTUTHYECKUMHU (hepMEHTaMK BO BpeMmsi cosozopaiienust [2]. W3-3a toro, uro Genok Oosee MpOYHO
CBSA3aH C KJIETOYHBIMH CTEHKAaMH, pPacraj] MEXKJIETOUYHOTO OEIKOBOTO MPOCTPAHCTBA, OKPY)KAIOIIETO
KpaxMallbHble 3E¢pHa, Y BBICOKOOENKOBBIX SUMEHEW NMPH €ro NpOopalliBaHUU MEHEE 3HAYUTEJICH, YeM Yy
HU3KkoO0enkoBeIX. [losTOoMy 3epHO, coxmepxamee Oomee 12 % Oenka, XapakTepusyercs Kak
«rpynuos3peixisiemoe» [1]. TOCT 5060-1986 orpannumBaeT comepkanue OeiKa isi MMHBOBAPEHHBIX
sumeHer 1o 12 %.

Psan wuccnenoBateneil omyckaeT, 4YTO COJCp)KaHHE Oellka B MUBOBAPEHHOM SYMEHE MOXKET
npessimath 12 %. B. B. I'myxoBneB u H. B. JlpoBanbeBa yTBep:katoT, 4YTO OrpaHUYEHUE COJCPKAHUS OesKa

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 111



EXACT AND NATURAL SCIENCES

no 12 % mpu OleHKE NMBOBAPEHHBIX KAauecTB SUYMEHS COBepuieHHO HeoOocHoBaHHO [3]. Ilpm
OorpaHWueHHH cojaepkanus Oenka 10 12 % w3 30H 3arOTOBKM NMHUBOBAPCHHOTO CHIPhS HCKIFOYAIOTCS
OOIIMpPHBIE PETHOHBI CTPaHbI, BBIPAIIMBAIONINE 3Ty KyJIbTYpy Ha Oojbpmux Iwiomaznsx. B padore H. C.
BepkyToBa oTMedaeTcs BBICOKas pPEHTAOEIBHOCTh HCIONB30BAaHHS B MIPOU3BOJCTBE MUBA 3epHA STUMEHS C
comepxanueM Oeska 1o 12,5 % [4]. B Kaname B MMBOBapeHHOM SIYMEHE JIOMYCKACTCSl COJACPIKaHUE Oeska
12,5 % [5]. T. B. T'opruauenko u 3. @. AHuKaeBa B CBOCH paboTe TOBOPSAT O TOM, YTO PE3YJIbTAThI
MHOTOJIETHETO COPTOMCIBITAHUSI M TPAKTHKH MUBOBAapPEHHBIX 3aBOJIOB JOMYCKAIOT COZIEp)KaHHe Oenka B
stameHe 10 13 % a71st ero ucmosib30BaHus B MBOBapeHuu [6].

VYpoBenp Oenka B stamene 11,5-12 % gocTaToyHO TPYAHO MOJACPKUBATH MOCTOSHHO, T. K. 3TO
CBOWCTBO 3aBUCHT HE TOJBKO OT T€HOTHUIIA, HO U OT OKPY’KaIOIIEH Cpeabl U IPYTuX (akTOpOB MPOU3BOACTBA
sumens. ConepxaHue Oenka B SUMEHE, MPOM3BOAMMOrO JUISl COJIOJOPAILCHHUS, HM3-32 DKOJOTHUYECKUX
(haKTOPOB YaCTO OKa3bIBACTCS OOJIbIIIE, YEM IIPOIIMCAHO CTAHAAPTAX OTPACId U MOXKET cocTaBisith 13-13,5
% [7].B nocnenHue roapl MHOTHE CTPAHBI-TIOCTABIIMKH THBOBAPEHHOTO 3€pHA CTOJKHYJIUCH C MPOOIIEMOit
BBICOKOOEIIKOBOT'O 3€pHA M3-3a 3aCyXHU B CTpaHax- skcnoprépax [8]. [ToaTomy B pa3HBIX CTpaHaX MPOBOSTCS
WCCIIEIOBAHUSA TIO TTOJIYYEHHUIO COJIOA YOBJIETBOPUTEIHFHOTO KAYECTBA M3 3€PHA SUMEHS C TOBBIIICHHBIM
coziepkanreM Oenka. B pabote kaHa/ICKMX aBTOPOB IMOKa3aHO, YTO KaHAJICKUE COpPTa SIMMEHS C COIepKaHUEM
Oenka 0osiee 15 % criocoOHBI JaBaTh COJIOM U IIMBO XOPOIIIero kKayecTna [9].

Conepxanne Oenka B rotoBoM conoze Hopmupyercs ['OCT 29294-2014 u He MOMKHO MPEBBIIIATH
11,5 %. IIpoGmema cojofa ¢ BBICOKMM COJEpKaHHEM Oellka 3aKIF04YaeTcs B HHU3KOH SKCTPaKTUBHOCTH
cycia, a TakKe Pe3Koi ropeur B ToToBoM muBe [ 1]. CunraeTcs, uTo conepkanue Oejka B IMMEHHOM COJIOJIE
oobuHo Ha 0,1-0,5 % Hmwke, yem B ucxomHoMm sumene [1]. OmHako B psije paboT MmokazaHO, 4TO B
3aBHCHMOCTH OT YCJIOBHI COJIOAOPAIIEHHS M XpaHSHHS 3epHa, COJiepKaHue OelKa MOKET MEHAThCS B Ooee
MUpOKKX npexaenax [10-12].

Bo Bpemsi mpopacTaHusi s’aMeHs TI0J] ICHCTBHEM MPOTEOTUTUYECKUX (PEPMEHTOB, YPOBEHb KOTOPBIX
TTOBBIIIACTCS TPU YBEITUYCHNN BIAKHOCTH 3€PHA, IPOUCXOIUT THAPOIH3 OEITKOB SHIOCTIEpMa JI0 TIENTH/IOB,
AMUHOKHCIIOT W CBOOOJHOTO aMHUHHOTO a30Ta. AMHHOKHCIOTBHI HCIIONB3YIOTCS i OMOCHHTE3a HOBBIX
A30TUCTBIX BEIECTB B aJCHPOHOBOM CJIOE W B pacTyleM 3apojsime. TakuM o0pa3oM, BO Bpems
ImpopacTaHus IMPOUCXOJUT MUT'PALIUA a30TUCTBIX BECUICCTB, IMIPU 3TOM YaCTbhb a30THUCTBIX BCUICCTB IOMAaJAacT B
pacTyIe KOpENKH, KOTOPhIe YAAJSIOTCS U3 TOTOBOTO COJIOJA, TEM CaMbIM O0eCIieurBas IMOTepr0 OEIKOB
[10, 11]. Taxkea30TUCThIC BEIIECTBA TEPSIOTCS BBIIIEIAYMBAHUEM BO BPEMsI CTaJIMK 3aMadlBaHMsI, HO MOCIIE
OKOHYAaHUs 3aMayduWBaHUs W HACTYIIJICHUA (1)331)1 npopactaHvss HU3MCHCHHUC a30TUCTBIX BEIIECTB OJSTUM
criocobom mpekpariaercs [11, 13].

CoBpeMeHHBIE TMBOBApEHHBIE COPTA SYMEHS OTIMYAIOTCS IMOCTOSHCTBOM —TEXHO-XUMHUYECKUX
CBOWCTB, HO ¥ OHM ITOJIBEP)KEHBI TIOTOJHBIM aHOMAITUSAM, KOTOpBIE BCTpeuaroTcs Bcé gamie [14]. TToatomy
WCCIIE/IOBAHNSA, TOCBSIIIEHHBIE CHIDKEHUIO YPOBHS O€llka B COJIO/IE, TOJYYeHHOM M3 BBICOKOOEIIKOBBIX
STAMEHEH, SBISIOTCS AaKTyaJbHBIMH. PeXHMBI CONOAOpAlIEHUs] MOTYT  OTJIMYAIOTCH JUTHTEIBHOCTHIO,
TEMIIepaTypoii i KOHEUYHOW CTETEeHBIO 3aMayiBaHusl 3epHa. BrusHue 3THX (aKTOPOB XOPOIIO HCCIIE0BAHO
[1]. Ho naHHble OBIMSHUM BPEMEHHU 3aMadyMBaHHs HAa M3MEHEHHE YPOBHS a30THCTHIX BELIECTB B COJOJE
BeChbMa OIpaHUYCHBI.

3amMaunBaHUe 3epHA SBISIETCS MEPBOM CTauel COJOMOpaIleHrs. 3epHO HauWHAET MPOopacTaTh MpHU
cogepxanun B HEM Briaru Oosbiie 30 %. PexuM 3amaunBaHus B OONIBIIMHCTBE CIIy4acB COCTOUT H3 JIBYX,
a uHorga M Tpéx (a3 morpyxkeHus M Bo3LylIHbIX may3. Cragus 3amauuBaHus 3aHumaer 1-2 nus. Llensro
3aMavrBaHUS SIBISICTCS OBICTPOE U OJHOPOAHOE MOTJIOIICHHE BOJIBI 36PHOM M HHULIMMPOBAHHE ITPOPACTAHUS
3epHa. HemocraTounas 3eKTHBHOCTh 3aMadMBaHUSI HE MOYKET OBITh KOMIICHCHpOBaHA Ha 00Jiee TTO3THUX
cTagusix npopamuBanus. CKOpOCTh BOJOIOMIOWMICHHS A0 cTeneHu 3amaunBaHus 38-41 % 3aBucut OT
TEeMIIepaTypsl BOABI, PEKUMa IOTPYKEHHUSI M CKOPOCTH IOTJomeHus Boabl. [locieanee 3aBucuT oT copTa,
rojia ypoxasl, pasMepa 3epHa, coJepKaHusl OCIKOBBIX BEIIECTB W (PH3MOJIOTHUECKUX TOKazaTeleil 3epHa,
TaKMX KaK COCTOSIHUE TIOKOS M BOJOYYBCTBHTEIBHOCTH [15]. SIuMeHb C BBICOKHMM cojepikaHueM Oelika
XapakTepu3yeTcss HEpaBHOMEPHBIM —IIOTJIOLIGHWEM BOJABI BO BpeMsl BOJASHOIO 3aMauyuBaHUA |
HCPaBHOMCEPHBIM IIPOpPACTAHUEM B XOAC IMpOopallBaHs, HO O BJIMAHUN 3aMav4yuBaHUA HAa YPOBCHb a30TUCTBIX
BEIIIECTB B COJI0/IE HE yromuHaetcs [14].

Lenb paboThl — HCCIEAOBATh BIUSHUE MPOJODKATEIBHOCTH CTaMU 3aMaylBaHUs 3€pHA SUMEHs Ha
coJiep>kaHue OETIKOBBIX BEIIECTB B CONOJIE.

O0beKThI M MeTOIbI Hcciaea0BaHusl. [l vcciieIoBaHus UCTIONBb30BaAIU poBOi stumensb (Hordeum
vulgare L.) coproB «IIpumopckuii 89» u «IIpumopckuii 98» manbHEBOCTOYHOM cenekuuu yposxkas 2013,
2015, 2016 ronos.

AHanM3 3epHa MPOBOAMIM IO CTaHAapTHBIM MeToaukam. Omnpenersin maccy 1000 3épen (I'OCT
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10842-89), suepruro u crmocobrocts mpopactauust ('OCT 10968-88), conepskanne Baaru (I'OCT 13586.5-
93) u BomouysctBuTenbHOCTH (EBC, Analytic, method 3.6.2). MaccoByto om0 Oeiika B 3e€pHE U COJIOIC
n3mepsutn o mMeroay Keenppans (TOCT 10846-76), MmaccoBy0 TOJ0 PAacTBOPHMOTO a30Ta ONPEICIISIU B
1abopaToOpHOM CyCIIe, MOMy4YeHHOM U3 00pasuoB conozaa. Yucno Konpbaxa Beraucsuiu mo Gopmyse:

K=5-100/X (1)

rae b — maccoBas nonst pactBopumoro asora, %o:

X — maccoBast JI0JIsT a30THUCTHIX BEIIECTB B cyXxoM BemiecTse conoga (IOCT 29294-2014).

Conepxanre cBOOOIHOIO aMUHHOI'O a30Ta B COJIOZE ONpEAE Ui (POTOMETPUUIECKH HUHTUAPAHOBBIM
metoqoMm (EBC, Analytic, method 8.10). Ilotepm Ha npIXxaHWe W POCTKH TIPOBOJWIA TIO METO/IUKE,
yKa3aHHOU B pabote

R. C. Agu [10]. ITocne comonoparmenus onpenensin maccy 100 3epeH B TOTOBOM CyXOM COJIOJE,
a 3aTeM B COJIOJE C yJAJICHHBIMH KOPEIIKAMU U B yJaJICHHBIX KOPEIIKaX, UCIOJIb3Ys aHAJTUTUYECKUE BECHI.
[lorepu Ha ABIXaHHE U POCTKH OMPEACISIIN o (hopMyie:

M % = M;-100/M; (2

riae M; — macca 100 3epen comonma ¢ kopemkamu(CB — Ha cyxoe BeIIecTBO);

M; — macca 100 3epen 6e3 kopemko (CB);M3 — Macca Kopelikos

(CB): M3 =M1 — M.

3epHO SUMEHs 3aMauyMBaJId M TpopaiuBaiu B xyuagorepmocrate XT-3/70-2 npu temnepatype 17
°C. Hcronp30Balii METOJT BO3LYIIHO-BOASIHOTO 3aMaYlBaHUs, IPH KOTOPOM 3€PHO MOMEPEMEHHO HAXOIUTCS
TO TOA BOJOH, TO 0e3 Boabl. Ilocie okoHUaHMs 3aMauynBaHMs HA CTAAWU MPOPAILMBAHMS 3€PHO OpOIIAIIH.
O0mee Bpemsi coJoopalieHust s BceX o0pasmnoB coctapmio 103 4, HO IIUTETHFHOCTh 3aMayuBaHus ObLIa
pasHas. B nmepBoM pekuMe BpemsizamMaunBaHusi 25 4, a UMeHHO 4 4 — BojsHas ¢asza, 17 4 — BO3AyIIHAS
¢aza, 4 4 — BomsHas ¢aza. Bo Bropom Bpems 3amaunBaHus coctaBmiio 48 u: 4 4 — BoxasHas daza, 16 v —
Bo3aymiHas ¢aza, 8 4 — BoxsgHas ¢aza,8 u — Bo3aymHasg (asa, 12 u — BogsiHas dasa.

B mporecce conogopaiienus exXeJHEBHO KOHTPOJIUPOBAIN COACpKaHNe BIIard B 3epHe. [lomydeHHbIN
COJIOZ BBICYIIMBAIHU [0 METOAMKE, BKIFOUAIONICH yBSIJaHHE CBEKEMPOPOCIIETo Cooa B TeueHue 16 wacos
npu Temnepatype 50 °C, 3arem nocreneHHslii Habop Temneparypsl 10 80 °C [16].

PesysabTaThl M HX 00cy:KaeHHe. 3epHO SUMEHs ObLJIO NPOAHAIN3MPOBAHO HA PAJ IOKa3aTelei,
OIIPEIEIISIIONINX €ro MPUTOJHOCTh KCOIoAopalleHuto. Jlanubie npeacrasieHsl B Tabmie 1.

Bce 00pasipl 3epHa TOKa3ajdd BBICOKYIO DHEPIHIO M CHOCOOHOCTH mpopactanus (> 95 %), yro
JieflaeT MX MPUTOAHBIMU [UIsl cosiofiopaenns. Hu3kas Bomo- 4yBCTBUTEIBHOCTD 3epHa (< 25 %) mo3BoiisieT
WCTIONB30BaTh JUTUTEIbHOE 3aMauMBaHHE 3€PHA.

W3 tabauiet 1 BUJIHO, YTO TOKa3aTeNy 3epHa OJHOTO COPTAa, HO Pa3HBIX JIET YPOKasi, OTIUYAINCH 110
macce 1000 3épen (abcomoTHas Macca) U colepxaHuto Oenka. Ha 3Tu mokaszareny, MOMHMO COPTOBBIX
0Cc00EHHOCTEH, 3HAUNTEILHOE BIMSHUE OKA3bIBAIOT (haKTOPHI OKPYKAOIIEH CpeJlbl BO BpeMsl BHIPAIIMBAHUSI
stumenst [17]. B coneprxanum Oejka i UCCIIEIyeMbIX COPTOB MPOCIICKUBAIACh 00Iast TEHCHIIUS. 3epHO C
HauOOJBIIUM cojiep)kaHneM Oenka Obu1o monydeHo B 2015 romy, a ¢ cambiMm Hu3kUM — B 2019 romy.
HauOonbiee »kojornyeckoe BIMSHHE Ha COZIEp)KaHME Oelika B 3€pHE SUMEHs BO BpeMsl BereTaluu
OKa3bIBAIOT TEMIIepaTypau KOJHYECTBO OCAJKOB. BhICOKasi TemIiepaTypa U Majoe KOJMYECTBO OCAJKOB BO
BpeMsl BEreTallMOHHOIO IEPHOJa YBEIMYMBAIOT coAepKaHue Oenka. JTa TEHJIEHUHMs HaOJomaeTrcs: IUist
3epHa, BBIPAILIEHHOTO B Pa3HBIX CTPAHaxX M B pa3HbIX KIMMaTHYECKHX 30HaX [3, 18, 19]. Uccnenyemble Hamu
COpTa TOKa3bIBAJIM TAKYIO Xe KOppesIuto Ha mpoTshkennu 6onee 10 et [20].

Conomopamenue mpooawmm pu 17 °C. [Ipu 3aMaunBaHuN ¥ IPOPAITUBAHUN OOBITHO HUCIIOIB3YIOTCS
OTHOCHTENbHO Hu3kue Temneparypbl (12-17 °C), 4ro mO3BOJNSET TOJy4aTh KA4eCTBEHHBIH COJION M
MOJICP’KUBATh HU3KHH MPOIEHT MOTEPh MPU COJIOJOPALICHUN OJiaroiaps 3aMeUICHHIO POCTa M JIBIXaHUIO
3epHa. Bbicokue TemmepaTyphl 3aMayMBaHUSI CIOCOOCTBYIOT OBICTPOMY IIOTJIOIIEHHIO BOJBI W Hadaly
npopacTanusi. Beicokue TemIiiepaTypbl IpopacTaHusl YCKOPSIOT IpOLecchl IpopacTaHust M pocrta. Bcee
yKa3aHHbIe (DaKTOPBI MPUBOIAT K CHIKEHUIO HKCTPAKTHBHOCTH coiyiofa. lloBeiienne Ttemmeparypsl Ha 1
°C TpUBOJUT K YBEIHUEHHIO TIOTEPh TPH coopopanieHiu npubnmsuresnbio Ha 0,3 % 1 CHIKEHUIO BBIX01a
skcrpakra Ha 0,4 % [15].

ConepxaHue BIard B 3epHE Ha CTAAMU NMPOPALIUBAHUS PETYIMPYETCS MyTeM paclbuieHHs BOIbL. Jist
JNOCTIDKCHHSI KEJIaeMOM CTENEHU pacTBOPEHMsI JHAOCIEPMa M HAKOIUIeHHA (EepMEHTOB Tpedyercs
Bitaxuocth 43-48 %, a uHorna u Boimie [1].
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Tabauna 1. [Toka3zaTenu 3epHa stUMeHs

IMoka3aTean/CopT «IIpumopckmii 89» «IIpumopckmii 98»
I'on ypoxas 2015 2017 2019 2015 2017 2019
Brnaxunocts, % 8,80+0,21 | 7,32+0,12 7,87 +0,09| 8,63 +0,02 | 7,58 +0,11|8,54 £ 0,07
Macca 1000 3epen, r CB* 37,92+0,12 138,49+ 0,24| 38,09+ [37,79+0,41 3857+ 36,91 +
0,31 0,32 0,26
CriocobHocTh npopactanus, | 97,30 + 0,50 {96,40 £ 0,20/ 96,90+ [97,90+0,10| 96,20 + 96,80 +
% 0,20 0,20 0,40
BogouysctBuTensnocts, % | 9,50 0,50 19,50+ 2,10/ 10,00+ 12,00+ 0,00 16,50+ 14,00 +
1,40 0,50 2,10
Conepkanue Oenka, % CB* | 13,72+ 0,29 (13,23 +0,18| 11,97+ |13,81+0,16] 12,57+ 11,23 +
0,25 0,21 0,14

* CB — cyxoe BemecTBo.

B xone cononopaleHus exeHEBHO KOHTPOJIMPOBAIIN BIAXKHOCTD 3epHa. 3epHO copra «IIpumopckuii
89» ObicTpee HabMpalo Biary BO BpeMs 3aMayMBaHMs, HOK KOHILy NPOPAIIMBAHUS COJEPXKAHUE BIIard B
3TOM COpTe OKazajgoch Huxe, ueM y «lIpumopckoro 98». Ilpum HCHOAB30BaHUM PA3IUYHBIX PEKUMOB
3aMauyMBaHMs BJIAXHOCTb CBEXKEHNPOPOCLIEr0 coloja oTiaudanack. OOpaslbl, MOJydeHHbIE IpU crocode
COJIOAOpAIICHUSI C JUTUTEIBHOM CTaaMed 3aMauuBaHHs, IIOKa3aJd BBICOKYIO CTCMEHb 3aMayMBaHUSI.
Conepxkanue Biaru B 3epHe cocTaBisiio 4448 %. B oOpasiax ¢ KOpOTKMM BpeMEHEM 3aMadlBaHUEM JTOT
nokazarenb gocturai 42—46 %. JlaHHble 0 BIa)KHOCTH CBEXKEITPOPOCLIETO COJI0AA OKa3aHbl B TAOIUIIE 2.

Tadauua 2. BjaxkHOCTh CBE:KeNPOPOCIIEro coJI0AA.

I'ox ypoxas 2015 2017 2019
Pexxum conopoparieHust 1* |2** 1* |2*%* 1* |2**
Bnaxuocts, % «IIpumopckuii 89» 42 44 43 |45 42 |45
Bnaxnocts, % «IIpumopckuit 98» 44 47 44 148 46 |48
* peKUM CO CTauel 3aMaduBaHus 25 ;
** pexkrM CO cTajuel 3aMaunBanus 48 .
[locrme BBICYIIMBAHHS COJOJ| TMPOAHAIM3MPOBAIM Ha OOIIee CcoJepkaHue Oenka, CoJepiKaHue

pacTBopuMoro Oenka, uncio Kosip0axa U ypoBeHb aMHMHHOTO a30Ta. [lokasarenu coiojia, moJiydeHHOro Mpu
Pa3HBIX PEXKUMAX COJIOIOPAIIICHHUS, IIPEJACTABICHBI B TA0JIHUIIE 3.

Taoauua 3. [Toka3areau coJioaa.

T'ox yposxast 2015 2017 2019

PexuM cononopaiieHus 1* | 2 1* | 2x* 1* | 2

Copr stumeHs «Ipumopckuit 89»

Brnaxunocts, % 6,62+ 0,08 6,54+ [6,32+0,06 6,1 +0,09|6,63+0,12 7,17 +
0,13 0,18

Copnepxanue 6emnka, % CB 13,42+ | 13,54+ 13,06 £ 12,91 + 11,66 + 11,71 +

0,29 0,17 0,18 0,27 0,15 0,31

ConepikaHue pacTBOPUMOTO a30Ta, 651+9 | 672+12 | 654+£8 | 669+9 | 649+9 |658=+5

Mmr/100 r

Coneprkanre CBOOOTHOTO aMUHHOTO 114+£3 | 129+6 | 109+5 135+£6 | 115+3 |12+4

azora,mMr/100 r

Yucao Konnbaxa, % 30,3 31,0 31,3 32,3 34,7 35,1

[lorepu Ha ppixanue u poctku, % CB 109+0,11] 11,1+ [112+0,1211,1£0,11]11,1 £0,13 11,3+
0,09 0,10

Copr sumens «IIpumopckuit 98»

Brnaxunocts, % 6,02+ 0,14 6,60+ [4,76+0,194,94+0,125,20 + 0,05 5,67 +
0,09 0,11

Copnepxanue 6enka, % CB 13,62 + 12,78 £ 12,11 + 11,62 £ 11,19 + 10,91 +

0,19 0,21 0,23 0,11 0,17 0,20
ConepikaHue pacTBOPUMOTO a30Ta, 678+8 | 709+10 | 661+11 | 703+9 | 658+8 [689+6
Mmr/100 T
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Conepxkanue CBOOOTHOTO aMUHHOTO 123+7 | 148+ 4 | 118+6 137 +£8 108 £5 121 +£5
azora,mr/100 r

Yucno Koanbaxa, % 31,1 34,7 34,1 37,8 36,8 39,5
[lorepu Ha apixanue u poctku, % CB 11,4+0,10 11,5+ [11,3+0,09/11,3+0,11{11,1 +0,09 11,2+
0,12 0,13

* peKHUM CO CTaAWCH 3aMavurBaHus 25 |,
** pexkuM co cTaauel 3aMaunBanus 48 .

Kax BugHO M3 Tabmuipl 3, ncciueqyeMble copTa SIIMEHSI T10-Pa3HOMY pPeardpoBald HA YBEIHUCHHUE
BpeMeHH 3amaudnBaHus. Bce oOpasmsl copra «llpumopckuit 98» mokazany 3HAYUTEIBHYIO TIOTEPIO
A30TUCTBIX BEIECTB B COJOAE, YE€M Yy 3€pHA, C YBEJIMYCHHEM BpeMeHH 3aMauuBaHus. s copra
«[Ipumopckuil 89» yBenuueHHe UIMTEIBHOCTH 3aMauyMBaHUS HE OKA3al0 CYLIECTBEHHOTO BJIMAHUS Ha
N3MEHEHUE YPOBHS a30TUCTHIX BemecTB. [Ipu 3ToM morepu a30TUCTBIX BewiecTB y copta «lIpumopckuil 98»
ObUIM TEeM BhIlIE, YeM OoJjiee BBICOKOE HAayallbHOE COAEp’KaHHE OEJIKOBBIX BEIIECTB HAOII0AAIOCh B 3€pHE.
[lpu navampHOM coxepxkanun Oenka 13,8 % moTepu OETKOBBIX BEIECTB MPU JUIMTEIHLHOM 3aMauydBaHUU
cocraBuim Oomee 1 %. [l 3epHa ¢ HavanbHBIM cojaepkanueM Oenka 11,2 % ymeHbIIeHHE a30THCTHIX
BemectB cocraBwio Jumib 0,3 %. DTo coBmaaaer ¢ JaHHBIMH Pa0OThI, B KOTOPOW TOBOPUTCS O TOM, YTO
SYMEHb C BBICOKAM COJICp)KaHHEeM Oellka MOXET TepsATh OoJjbiie a30TucThix BemectB [10]. [ns copra
«IIpumopckuit 89» morepst a30THCTHIX BEIMIECTB TpH TpopauBaHuKd ocTaBajack Ha yposae 0,2-0,3 %,
HE3aBUCHMO OT BPEMEHHM 3aMayMBaHMs M HAYaJIbHOI'O YPOBHS O€JKa B 3€PHE, XOTs pa3HHULA B COJICPKAHUU
OCJIKOBBIX BEIIECTB B 3€PHE ATOTO COPTA PAa3HBIX JIET ypoxkas coctasisiia 1,75 %.

[locne BbICYIIMBAaHHUS CBEXKEIPOPOCLIETO0 COJOJa POCTKM OCTAIOTCS MOJ OOOJIOUKOHM, a KOpEIIKH
yaanstores. MI3BecTHO, 4TO KOPEIIKH U POCTKH ITPOPAIIMBAEMOr0 3¢pHa O0OraThl THAPOIN3YEMbIMH OCITKaMH,
MOATOMY Yepe3 KOPEIIKM M POCTKH MOTYT MPOUCXOAUTH Bbicokue morepu OenkoB [10]. Beuia m3mepena
Macca KOpEIIKOB, 00pa3yloIluxcsi B TOTOBOM cofofe. s Bcex 0OpasloB 3epHa PEXKUM CO CTaguel
3aMaurBaHus 48 4 He BBI3bIBA MHTEHCHBHOTO POCTa KOPEIIKOB M POCTKOB. VHTEHCHBHOCTH pocTa
3aBHCeNla OT TMOCIEYIONIero peKUMa oOpollieHus. Macca KOpEIKOB it 00OMX COPTOB 3epHa NpH
OJTMHAKOBOM DPEXHMME 3aMayMBaHWsi ObUla TPUMEPHO OJMHAKOBA. MOXHO MPEANOJIOKUTh, YTO COPT
«[Ipumopckuit 98» ¢ Oojee BBHICOKMM coJepkaHueM Oeska TepsieT OONblLIe a30TUCTHIX BEILECTB H3-3a
TOr0, YTO OOJIBIIIE A30TUCTHIX BEILECTB MEPEHOCUTCSl B KOPEUIKH, a B copTe «IIpumopckuii 89» komuuecTBo
A30TUCTHIX BEIIECTB, IEPEHOCHMBIX B KOPEIIKaX, 0CTaETcs MPUMEPHO Ha OJTHOM M TOM K€ YPOBHE.

B xoze conopopaiueHus B 3epHe NMPOTEKAIOT ABa MPOLECcca, CBSI3aHHBIX ¢ META00JIM3MOM a30TUCTBIX
BEIIECTB — T'MIPOJIN3 U CHHTEe3 OenkoB. B mpouecce mpopaiimBaHus 3epHa 4yacTh OEJIKOB IOABEPraeTcs
BO3JICUCTBHIO MPOTEOJIMTHYECKMX (EPMEHTOB U THJAPOJIM3YETCS JO MENTHJIOB W aMHUHOKHCIOT. M3 HuX
3apOJIBIII CTPOUT HOBBIE OENKH, BXOAIMINE B cocTaB HOBBIX TKaHed [10, 11]. TIporeonn3 GEIKOB MOMKHO
OLIEHUTH IO BEJIWYMHE PAacTBOPHUMOro asora, unuciay Kombbaxa M ypoBHIO CBOOOJHOrO aMHHHOTO a30Ta.
PacTBOopuMBI a30T — 3TO a30T, BXOASAIIMH B COCTaB HU3KOMOJIEKYJSIPHBIX COECIUHEHHUH, K KOTOPBIM
OTHOCAITCSI TENTHB W aMUHOKUCIOTHL. Yucio Konpbaxa oOleHMBaeT cTerneHb PacTBOPHUMOCTH Oerka.
CB0OOIHBIN aMUHHBIN a30T MPEACTABIAET COOOH CyMMy aMMHOKHCIIOT, J1 U TPUIENITHIOB, & TAKXKE HOHOB
amMMmoHus. Ilpu 3TOM OCHOBHYIO JONIO CBOOOJHOrO aMHHHOTO a30Ta COCTaBJISIIOT aMHMHOKHCIOTHL. C
YBEJIMYEHHEM pacrajia OelkOB BeJIMYMHA PAacTBOPUMOIO a3oTa, 4yucio Koybbaxa u ypoBeHb CBOOOIHOIO
aMUHHOTO a3ora yBenuuuBaroTcs [13]. HuzkoMosekysipHbIe COCTMHEHMSI a30Ta OKa3bIBAIOT BIIMSHHE Ha
LBET U apoMaT CcOJIOJAa M MUBA. YPOBEHb PACTBOPUMOIO a30Ta JOJKEH ObITH BBICOKMM, YTOOBI BKYC IHBa
He ObUT «IIycThIM». B TO e Bpemsiu3 cojoja ¢ OOJILIIMM KOJIMYECTBOM PACTBOPHMOTO a30Ta MOy4YaeTcs
[IMBO C MEHBUIEH EHOCTONKOCTBIO.

[lokazarenb cBOOOHOIO aMMHHOT'O a30Ta UCTIOJIB3YETCS U1l XapaKTEPUCTUKH COJIOJIA U3-3a TOTO, YTO
CBOOOJIHBII aMHHHBIA a30T IMOKAa3bIBAET KOJIMYECTBO A30THUCTBIX COCAMHEHHMH, IOCTYIHBIX JUIS HUTAHUS
JPOOKer BO BpeMsi Ipoliecca MUBOBAPEHUSL.

Jiist 000MX COPTOB MCHOJIB30BAHUE PeKUMa ¢ 0oJiee [UINTENbHBIM 3aMauyuBaHUEM TIOBBIIIAECT YPOBEHb
pacTBOPMMOro a3oTa, YTO COBIAAAET C JHUTEPaTypHbIMH JaHHbIMH [21]. Takxke yBennumBaeTcs YHCIO
Konr6axa, 9T0 cBUIETEILCTBYET O O0JIee MHTEHCUBHOM pacmasne 0enkoB. [Ipu atom copt «IIpumopckmii 89y
[I0Ka3aJl HU3KHE YPOBHU PACTBOPUMOIO a30Ta M HU3KYIO CTEIIEHb PAcTBOpEHUs Oelika B CPaBHEHMU C
coprom «IIpumopckuii 98». ComepkaHue pacTBOPUMOTO a30Ta B 00paslax CoJ0Aa HaXOIMWIOCh B MHTEpBaJe
649-709 mr/100 r. Dtot mokasarenb He HopMupyercs [OCT 29294-2014, HO MO JaHHBIM 3apyOEIKHBIX
aBTOPOB JIJISl COJIOJIA, UCIIONIB3yeMOro B ['epMaHuy, TAIIMYHBIC 3HAa4YeHHs cocTaBisioT okoso 700 mr/100 r,
a mnsa conoma B BemukoOpuranum — 500-600 mr/100 r[l1, 11]. Pexkomenmyemble 3HaueHHs YHUCIa
Konbbaxa cocraBmsitor 39-41 % (I'OCT 29294-2014). JlnutenpHOEe 3aMauyMBaHWE HE MPUBEIO K
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3HAUMUTEIRHOMY yBenumdeHHio uucia Kompbaxa mist copra «lIpumopckuii 89». PasHuiia mpu pa3iIndHBIX
pexxnmax coctaBmina MeHee 1 %. [l copra «lIpumopckuit 98» mmTenbHOe 3aMadrBaHUE YBETUIHIIO YHCIIO
Konnbaxa Ha 3 %. Copt «lIpumopckuii 89» He TOCTHT MPUEMIIEMBIX 3HAYCHHI 3TOTO ITOKA3aTENsI HU TIPU
KaKuxX yclIoBHSX. Pexum ¢ jmrenbHBIM 3amaumBanueM st coprta «llpumopckuii 98» okazaics
OJIarOTIPUATHBIM.

ConepkaHre CBOOOJHOTO aMHHHOTO a30Ta SUMEHHOTO COJIOAA MOJDKHO COCTAaBIATH OT 120 mo 160
mr/100 rcomnona [15]. DToT moka3zaresns 11t 000MX COPTOB MOKA3all TAKYO JKE 3aBUCHMOCTb, KaK U BeJIHMYHHA
pPacTBOPUMOTrO a30Ta. YpPOBEHb CBOOOJHOTO aMHUHHOTO a3ota B copte «I[Ipmmopckwmii 89» okazancsa Huxe,
gyem y copra «lIpumopckmii 98». Copt «lIpumopckuii 89» mocTur HEOOXOAMMBIX 3HAYEHH TOJBKO IPH
JUTATEIBHOM pexuMe 3amadyunBanust. O0pasibl stumenst copTta «lIpumopckuii 98» ¢ BBICOKUM COJICpKAHHEM
OCTIKOBBIX BEIECTB MPOU3BOJIUIN OOJblIee KOJMYECTBO CBOOOJHOrO aMHUHHOTO asora. Jlns copta
«IIpumopckuit 89» Takoil 3aBUCUMOCTH He HaOIrOAamoch. DTOT TOKa3aTeldbh TAaKKe BBIIIE y 0OpaslioB
COJIOAa, MOTYUYCHHBIX MPH JUIUTEILHOM PEXHME 3aMauynBaHMs. 36pHO MMENIO BBICOKOE COJIEpYKAHUE BIIary.
3epHO ¢ BBICOKOH CTEMEHBIO BIAYKHOCTH TPOU3BOAUT O0JIbIIE CBOOOIHOTO aMUHHOTO a30Ta, YTO COBIAJIAET C
JUTEpaTypHBIMU JaHHbIMU [22]. TToBBIIIEHHE YPOBHS CBOOOIHOrO aMHHHOIO a30Ta TAK)Ke CBUICTEILCTBYET
0 Ooylee MHTEHCHUBHOM pactiaje 0enkoB. Pa3HuIia B BemM4rHE CBOOOTHOTO aMUHHOTO a30Ta MPH Pa3TUIHbIX
PEKMMAax COJIOIOpAILCHHS MOYKET OBITh CBSI3aHA C AIUTEIBHOCTHIO HAXOXKICHHS 3epHa 1ol Bogoi. CoriacHo
JTUTEPATYpPHBIM JaHHBIM BO BpeMs 3aMadWBaHUS SUMEHs KOHIICHTpAIWsi CBOOOJHOTO aMHWHHOTO a30Ta
YBEIMYUBACTCS TPUMEPHO B TATh pa3 MO CPABHEHUIO C 3€PHOM. 3a BCE BpEeMs COJIOAOPAIICHHS 3TOT
MOKa3aTeNlb YBEINUYUBACTCS B ACBATH pa3 [23].

W3 nurepaTypHBIX JaHHBIX TaKK€ WM3BECTHO, YTO TMPH COJIOJNOpAIICHHH OOpa3loB SUYMEHS OJHOTO
CopTa, HO COJIEPKAIINX Pa3HbIE YPOBHH OEIKOBBIX BEIIECTB, B OJWHAKOBBIX YCIOBHSAX, MPOAYIIHPOBAINCH
THApOIUTHYECKUE (epMeHThl Ha pasHbiX ypoBHsX [11]. C nmpyroit CTOpOHBI, YpPOBEHb BJaru B
CBEXKEIPOPOCIIIEM COJIOJIC TIPY UCIIOIB30BAHUU PEKUMA C JUTUTEILHBIM 3aMadylBaHUeM oka3zaics Ha 2—4 %
BhIIIIe. B paboTe AMOHCKUX aBTOPOB MOKA3aHO, YTO IMPU M3MEHEHWH CTETIeH! 3aMadnBanus 3epHa ¢ 43 % 1o
50 % aKTHBHOCTBHIIPOTEHHA3, YUACTBYIONIUX B PACIIEIUICHUHN OSIKOB, yBeITNINBaIach [24].

Taxum o0pazom, 2 copTa sSIUMEHS O-pa3HOMY BellU ceOs TPU PAa3TUUHBIX PEKUMAX COJOIO0PAIICHHS.
Hus copra «[Ipumopckuit 98» mpu OoJiee JUIMTEIBHOM 3aMayMBaHUKM HAOJIOJAIMCh BBICOKHE IOTEPU
A30THCTHIX BemiecTB. [Ipy 3ToM deM Bhimie ObUTO cofepIKaHne OEIKOBBIX BEIIECTB B MCXOJHOM 3€pHE, TEM
OoJbllle A30THUCTBIX BEIIECTB TEPSIIOCH MPH JUTUTEIbHOM 3aMaumBaHuu. st copra «[Ipumopckuit 89»
MOTEPH a30TUCTBIX BEHICCTB OCTABAJIMCh IIPUMEPHO HA OAHOM U TOM K€ YPOBHE HE3aBUCUMO OT COACPKAHUA
OEIKOBBIX BEIIECTB B 3€pPHE W BpEMEHH 3amadnBaHUs. lIpyu 3TOMAIS MCCIIeyeMBbIX COPTOB HAOIOIAI0Ch
pasnmuune B pacnazae 6emkoB. Copt «lIpumopckuit 98» mmen Gosiee BEICOKHE YPOBHU PacTBOPUMOTO a30Ta,
gucia Kombbaxa u cBOOOJHOrO aMHHHOIO a30Ta, 4YTO YKas3blBaeT Ha 0OoJiee MHTEHCHUBHBIA THIPOIHU3
OENKOBBIX BEIIECTB. YBEIMYCHHE BPEMEHU 3aMadrBaHUs CIIOCOOCTBOBAJIO 00JIee MHTEHCHBHOMY THUPOJIA3Y
OeIKOoB.

BoiBoabl. Ha nuHaMHUKYy a30THUCTBIX BEIIECTB BO BPEMsICOJIOIOPAIICHHUS B OOJBIIIEH CTETICHH BIUSIOT
COpPTOBBIC OCOOCHHOCTH STUMEHS, UeM YPOBEHb Oeika B 3epHe. s copta «Ipumopckuii 98» ucnonb3oBanme
JUIATENBHOTO TIEpUOJla 3aMavWBaHUS BO BpPEMs COJIOJIOPAIICHUS TIO3BOJIMIIO CHH3HUTH COJEpXKAHHE
a30THCTHIX BellecTB B cojioje Ha 1 % mpu cpeiHeM yMeHbIeHHH 3Toro mnokaszareis Ha 0,1-0,5 %. Jlns
copra «[Ipumopckuii 89» yBenuueHHe BpEeMEHH 3aMayMBaHUsi HE OKa3ajo CyNIECTBEHHOTO BIIMSHHS Ha
YPOBEHb a30THCTHIX BEHIECTB B TOTOBOM coione. [lorepst azotucThix Bemiects copta «lIpumopckuit 98» B
XOJIE COJIOJIOpAIlleHUs] BO3pacTajia C yBEIMYCHHEM IIepPBOHAYAIBHOTO COJepXaHus Oeilka B 3epHe, a Jyis
copra «IIpumopckuii 89» moTepu a30THUCTBIX BEIIECTB MPU MPOPANTUBAHUN OCTABAINCH ITOCTOSTHHBIMU,
HE3aBHUCHMO OT YpPOBHSA OeJKa B 3epHE.

B xone cononopamenus y copra «lIpumopckuii 98» mpoucxoana HHTEHCUBHBIN THAPOIIA3 OCIKOB,
Ha 49TO0 yKka3eBaeT uucio Kompbaxa. JlnurenpHoe 3amaumBanue copta «lIpmmopckmii 98» mo3BomII0
cymiecTBeHHO yBenmunTh unciao Kompbaxa. s copra «llpumopckmii 89» yBenmudeHune BpeMeHH
3aMayuBaHUs CKazajaoch Ha yuciie Kompbbaxa He3HayuTenbHO. M3BECTHO, YTO OCHOBHBIE MOTEPH OEIIKOB
MIPU COJIOJIOPAIIICHUU TPOUCXOJAT  TIPU YAAJICHWU KOPEIIKOB, HO TaK KaK Macca KOPEIIKOB OKa3alach
IIPUMEPHO OHHHaKOBOﬁ JUISL obounx COPTOB IIPpH MCIIOJIB30BAHUHN PA3JIMYHBIX PEKUMOB 3aMadyrBaHUsA, MOXKHO
MPEIONIOKUTh, 4TO copT «IIpumopckuit 98» ¢ BBICOKMM cojep)aHHeM OeiKa Tepsul OOJbIIE a30TUCTHIX
BEIIECTB M3-3a TOr0, YTO OOJbIIE a30THUCTHIX BEHIECTB MEPEHOCHIIOCH B Kopewku. B copre «[Ipumopckuit
89» KOIMMYECTBO a30THCTHIX BEIIECTB, IEPEHOCHMBIX B KOpPEIIKaX, OCTaBaJOCh NMPUMEPHO HAa OJHOM U TOM
K€ ypOBHE HE3aBHCHMMO OT IEPBOHAYAILHOTO YPOBHSA OEJKOBBIX BEIIECTB B 3epHe. Tawke m3-3a Ooisee
WHTCHCHBHOTO THAposn3a 0enkoB y copta «lIpumopckuii 98» HaOr0MaCs BRICOKHI YPOBEHB CBOOOIHOTO
aMUHHOTO a30Ta, MOATOMY BBICOKHE TIOTEPH Aa30THUCTBHIX BEIIECTB MOTJIM NPOMCXOAWTh HA CTaaWuU
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3aMavYMBaHUS W3-32 BBIMICTAYMBAHUS HU3KOMOJICKYJISIPHBIX a30THUCTHIX BemiecTB. C yBeNIWUECHUEM BpEMEHU
HaX0XIEHUS TI0J] BOJOW yIAISIIOCHh OOJIBIIIe PACTBOPUMBIX a30THCTHIX BEIIECTB.
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LINGUISTICS

YK 811.1/8
KOHTPACTUBHASA JIMHI'BUCTUKA B COBPEMEHHOM S3bIKO3HAHHMUN

Huzmamosa Jlonaxon Xamuoogna,

OdoyeHm Kageopsl pyccKo2o TUMepamypo8eoeHs.
byxapckoeo 2ocyoapcmeennozo ynueepcumema
|.x.nigmatova@buxdu.uz
nigmatovalolaxon@gmail.com

Annomauua. Yenogex 6cez0a unmepecosancs OOILUUM CHEKMPOM B0NPOCO8, CBA3AHHBIX C
NOHUMAaHUeM OKpyJicarowel cpedvl. s pewenus dmMux U MHO2UX Opyeux 3aoad, 4eio6eK OUeHb 4acmo
cpasHusan, conocmagian. Cmamvs NOC8AUWeHa 0OHOMY U3 OMBEMBIIeHUl A3bIKOZHAHUS — KOHMPACMUBHOU
JIUHEBUCIUKE, €€ PO, MeCmy U CINAmycy 8 COBPEMEHHOM A3bIKO3HAHUU. B nacmoswee epems yoensemcs
bonvuoe  HUMAHUE BONPOCAM  KOHMPACMUBHO2O —AHATU3A, HO HECMOmMps HA 9Mo0  npobrema
KOHMPAacmueucmuky ocmaémcs MANOU3y4EeHHOU. Tosviwenoe SHUMAHUE CB8A3aHO c
JIUHSBONPASMAMUYECKUMU B033DEHUAMU O A3blKe U HAYUOHATbHOU cheyughuxke croea npu nepegooe ¢
UHOCMPAHHO20 S3bIKA HA pOoOHOU. bonvuwoe snavenue xommpacmuguwili amanuz  uepaem 6 npoyecce
00yUYeHUsl UHOCIPAHHOMY A3bIKY, Meopul U NPaxKmuke nepegood u 0 COCMAGeHUsl NepeBOOHbIX CLO8apell.
IIpobaemsbr maxoeo pooa oceewaromes 8 cmamaoe.

Knrouegwle cnosa: nunesucmura, conocmagienue, KOMNApamusuCmuKa, munonio2us, KOHmpacmueHdsl
JUHSBUCUKA, AZLIKOZHAHUE, pA3IUYUe, CXO00CNE0, NOCHPOEHUe, A3bIK, CMPYKMYPA.

ZAMONAVIY TILSHUNOSLIKDA KONTRASTIV LINGVISTIKA

Annotatsiya. Inson atrof-muhitni tushunish bilan bog liq masalalar bilan har doim giziggan. Ushbu
va boshqa ko ‘plab muammolarni hal gilish uchun odamlar juda ko ‘p solishtirdilar va taggosladilar. Magola
tilshunoslik sohalaridan biri - kontrastiv tilshunoslikka bag ‘ishlangan. Uning zamonaviy til ta’limidagi roli,
joyi va maqomiga e’tibor qaratilgan. Bugungi kunda kontrastiv tahlil masalalariga katta e’tibor
garatilmoqgda, birog kontrastivistika muammaosi haligacha kam o ‘rganilgan. Bunday gizigish chet tilidan ona
tiliga tarjima qilishda til hagidagi lingvopragmatik garashlar va so zning milliy o ziga xos xususiyatlariga
e'tiborning kuchayishi bilan boglig. Kontrastiv tahlil xorijiy tilni o‘qgitish jarayonida, tarjima gilish
nazariyasi va amaliyotida va tarjima so ‘zlarini tuzishda katta rol o ynaydi. Chet tilini o ‘rgatish jarayonida,
tarjima nazariyasi va amaliyotida, tarjima lug ‘atlarini tuzishda kontrastiv tahlil katta ahamiyatga ega.
Ushbu turdagi muammolar magolada muhokama gilinadi

Kalit se“lar: tilshunoslik, giyoslash, giyosiy tadgiqotlar, tipologiya, garama-garshi tilshunoslik,
tilshunoslik, farq, o xshashlik, qurilish, til, struktura.

CONTRASTIVE LINGUISTICS IN MODERN LINGUISTICS

Abstract. Man has always been interested in a wide range of issues related to understanding the
environment. To solve these and many other problems, people very often compared. The article is devoted to
one of the branches of linguistics — contrastive linguistics. Its role, place and status in modern linguistics.
Currently, much attention is paid to the issues of contrastive analysis, but despite this, the problem of
contrastivism remains poorly studied. Increased attention is associated with linguopragmatic views about
language and the national specifics of a word when translating from a foreign language into a native one.
Contrastive analysis plays a great role in the process of teaching a foreign language, the theory and practice
of translation, and for compiling translation dictionaries. These kinds of problems are highlighted in the
article.

Key words: linguistics, comparison, comparative studies, typology, contrastive linguistics, linguistics,
difference, similarity, construction, language, structure.

BBenenne. YenoBek Bcerga HMHTEpECOBAICS OONBIIMM CIIEKTPOM BOIIPOCOB, CBSI3aHHBIX C
MOHUMAHUEM OKPYXKAIOIIeH Cpelbl, a TaK)Ke MOWCKOM OTBETOB HA BO3HHUKINKE BOMPOCHL JlJst perneHus
STHX M MHOTHX JIPYTUX 33J1a4, YeJIOBEK OYCHb YaCTO CPAaBHUBAJ, comocTanisii. CpaBHEHUE SBISETCS OJXHAM
W3 OCHOBHBIX METOJIOB TO3HAHWS MHpA, YTO BCETJ]a SBJISJIACH OCHOBOIIONIATAIONICH YepTOl B
KU3HEJCSITCIPHOCTH  JIoJici. BO3HWKanM 1iejible HAMpaBJICHHs, OCHOBAHHBIC HA METOJAC CPABHEHUS
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«CpaBHUTENbHAS TICUXOJOTHI», «CPABHHUTEIBHOE NPaBOBENCHUE», «CpaBHUTENbHAs ¢umocodusy,
«CpaBHUTETbHAS TIOJTUTOJIOTH».

3a IpOMOKUTENFHBIA TEPHOJ  CYIIECTBOBAHUS JIMHTBHUCTHKH, KaK HAYKH O S3BIKE BO3HHUKIIO M
c(hOpMHUPOBAIOCH HECKOJIBKO HAyYHBIX TEYCHUH, OCHOBAHHBIX HA CPaBHEHHH SI3BIKOB. OJTHUM W3 TIEPBBIX U
Ba)XHBIX METOJOB SIBHJICS CPaBHHUTEILHBIH METOJ, MOJOXKHBIIMKA HAYaJI0 CPaBHUTEIHLHO-MCTOPUUECKOMY
si3piko3HaHut0. Hauumnasi ¢ wnguiickux Beng u rpammaruku Ilop-Posuis, BmIOTE 70 COBPEMEHHOIO
SI3BIKO3HAHWS, TIPY CPABHEHUH A3BIKOB yUEHBIE ONMMPAINCH HA TPU OCHOBHBIE CBOWCTBA!

1. CBOHCTBO — 3TO MPHUHIMI BCEOOUTHOCTH, TO €CTh MPUHIMI OOLIEro IMOKa3aTelsl CBOHCTBEHHOTO
BCEM $SI3bIKaM, B 0COOCHHOCTH COTOCTABISIEMBIM U POACTBEHHBIM M HEPOACTBEHHBIM, UTO TOJOXKUIO OCHOBY
JUTSL CPABHUTEIHHOTO SI36IKO3HAHMS;

2. CBOWCTBO — CXOKECTh WM OJIM30CTh, MPUHLIUI CONPUKOCHOBEHHUS WIIM 5K€ CPAaBHEHUS, OCHOBAHHBIN
Ha CONOCTABJICHUHU ABYX SI3BIKOB, OOBIYHO MO 3TOI KOHIENIUH PaccCMaTPUBAIOT OIM3KOPOACTBEHHBIC S3bIKH
— 3apOXKIEHUE CONOCTABUTENFHON JTMHTBUCTHKHY;

3. CBOMCTBO — 0001 SI3BIK, HECMOTPS Ha POACTBEHHOCTH C APYTUM S3BIKOM, MOXKET OTIIMYATHCS | I10
BHEIIHEH GopMe U o BHYTPEHHEH, TO €CTh 10 COJEPKAHUIO U TPETHUM HPUHIUIIOM CPaBHEHHS BHICTYIIAIOT
pasindnd, BCTPCHAIOIIHUECA B 3TUX CPABHUBACMBIX A3bIKaX, TO €CTbhb IPU CONOCTABJICHUUN OHpCHCHéHHYIO
pONIb  MTPAOT pa3iMyusl — HA4allo KOHTPACTUBHOTO aHANIM3a B A3BIKO3HAHWU. [lanee mocrapaeMcss KpaTko
paccMOTPETh KaXIblil METOI.

OTKpI)ITI/IC CaHCKpUTa TIIOCIYKHJIO Ha4daJoM CpPaBHUTCIIBHO-UCTOPUUCCKOI'0  A3bIKO3HAHUA,
cBs3aHHOTO ¢ nMeHamu @.bomma, S.I'pumma, P.Packa u A.X. BocrokoBa. [lo mHeHuto A.Meiie denoBek
MOJXKET CPaBHHBATH JUIA TOCTHIKCHHS OMPEIEIEHHBIX TIeJiel, OJHa U3 HUX - 3TO JJIs OOHApyKEeHUE CXOJCTB U
0O0IIMX 3aKOHOMEPHOCTEH, a Ipyrasi - I 000raleHus KCTOPUYIECKOro omnbITa.[9, 11]

Hu omHO s3BIKOBOE HMCCIEIOBaHWE HE3aBHCHMO OT €r0 HAIPABJICHHOCTH HE MOXKET 00XOauThCs 0e3
cpaBHeHus. [lo muenuto B.B. HMBaHoBa, pocCHICKOro JNHHIBHUCTA, OCHOBAaTENs] MOCKOBCKOW IIKOJIBI
KOMITAPaTUBUCTUKU «aHaJW3 JII0OOr0 s3bIKa OCHOBAaH HA CPAaBHEHUM JAHHOTO SI3bIKA C KaKUM-JIMOO
OOIIETMHTBUCTHYECKIM DJTAJIOHOM, WIrPAlOIMM pOJb MeETas3blka OIMCAHWS Ipollecca U pe3ybTaToB
uccienoBanus»[7]. B cBs3U ¢ 3TUM B CPaBHHUTEIHHOM S3HIKO3HAHUU OTPEAETIINCH CIEeIyIOIIre 00IacTa —
YHHUBEPCOJIOTHA, THUIOJOTHUA W KOHTPACTUBHAsA JIMHIBHUCTHKA. Kamz[asl OGJIaCTB OnpeacideT CBOU LCIN U
3aj1auM, pejyiaras 0osiee yriyOJIeHHOE U3YUCHUE S3bIKOB.

CpaBHUTETHHO-UCTOPHYECKOE S3BIKO3HAHUE IPEICTABISIET CO00M 00JacTh JHMHIBUCTHKH, OOBEKTOM
KOTOPOW SIBIISIETCS YCTAaHOBJICHHE COOTHOIIEHHSI MEXKY POACTBEHHBIMH SI3IKAMH U OTIMCAHWUHU MX SBOIIOIAN
BO BPEMEHH U MIPOCTPAHCTRBE.

®. ne Coccrop B cBoux «Memyapax» TpUIIEN K BBEIBOJY, YTO OCHOBHBIM KOHEYHBIM PE3YJIBTaTOM
CPaBHHUTEIHHO-UCTOPUYECKOTO aHaIN3a SBIISETCS HE TOJBKO COOMpaHWEe W aKKyMyIslus (HAKOILJICHHE)
MOJIYYCHHBIX PE3YJIbTAaTOB, OTHOCAIIMWXCA K IPaA3bIKYy, HO BOCCTAHOBJICHHUEC ILCJIOCTHBIX CUCTCM. Taxknm
06pa30M, MMpasA3blK CTAHOBUTCA HMHCTPYMEHTOM, TCXHUYCCKUM CPEACTBOM C KOTOPBIM YUYCHLIC CpaBHHBAIOT,
COTIOCTABIISIIOT U U3YYaIOT COBPEMEHHBIE SI3BIKH.

Crnenyromee HampaBlIeHHE OTHOCHUTCS K Hadaiy 19 Beka u cBsizaHo ¢ mmenamu A.lllnerens,
A.llneiixepa u B.I'ymOonpaTa. lleiap — TUIOIOrHYECKOE UCCICIOBAHKE SI3bIKA: YCTAHOBJICHHUE OOIIUX THUIIOB
SI3BIKOB TI0 KaKMM-JIHOO TpHU3HAaKaM. THIIONOTHS — 3aHUMAaeTcs KJIacCU(UKAIUEeH S3BIKOB 0 TUTAM H
KjlaccaM ¢ y4ETOM COOTBETCTBUSI HMX I'paMMaTudeckux (popm, kateropuid u 3HaueHuil. [ maBHOM 3amaueit
TUIIOJIOTUU ABJIACTCA OINPEACIICHUC A3BIKOBBIX COOTBeTCTBHfI, WU XapaKTECPHBIX HBHGHHI:I, KOTOPBIE MOXKHO
BCTPECTUTHL B POJACTBCHHBIX SA3bIKaXx.

B 20 Beke Ha OCHOBE S3BIKOBBIX THIIOJIOTHUYECKUX HCCIEJOBAHUM BO3HMKIA JIHHZGUCIMUKA
YHUgepcanuil. Ynueepconozua n3ydyaer o0IIre 3aKOHBI OPraHU3allui M TOpsIKa CTPOCHUSI BCEX SI3BIKOB,
€IMHCTBO WX MPHUPOIBI, CTPYKTYPHI U MHOT000pa3us mpossiicHuid. OCHOBHAS II€NIb 3TOTO HaIPaBJICHUS
BBISIBIICHHE SI3bIKOBBIX SIBICHUH, BCTPEUAOILINECs BO BCEX SI3bIKAaX. JTH BCE TEUCHUS U HANPaBIICHUS SBUIINCH
OTIPAaBHOW TOYKOH I BOSHUKHOBEHHUSI CONIOCTABUTEILHON JINHT BUCTHKH.

C WHTEHCHUBHBIM Pa3BUTHEM CTPYKTypaju3Ma MOSBISETCS HOBBIM MOAXOA B IPOIECCE CPaBHEHHS
HEPOJICTBEHHBIX S3BIKOB B CHHXPOHHYECKOM AaclleKTe, HMEIOIIMI NpakTHYEeCKoe M IparMaTHyecKoe
3HAUYEHUE JUIA IPEroJaBaHus HHOCTPAHHOTO S3bIKA, NEPEBOAOBENCHHUS W JIMHTBOAWAAKTUKU. CBOMMH
KOPHSIMH COTIOCTaBUTENbHAS JIMHIBUCTHKA YXOIUT BIIyObh BeKOB. llepBbIil HAyYHBI OIMBIT COMOCTABICHUS
S36IKOB ObUT clenaH emié B 4 B J0 H.3. B rpamMMmaruke [laHWHW, TPH COMOCTABICHWH CAHCKPHTA C
JpEeBHEHHNICKUM pa3roBOPHBIM si3bIkoM. B Cpennue Beka Bo BceoOmield rpammaruke [lop-Posiisa (1660)
COTOCTABISLIM  (PAHIy3CKUH 36K € JPEBHETPEUYCCKHM, IIATUHCKUM, WTAIbSHCKHM, HCIAHCKUM,
AQHTTMIICKIM B HEMEUKMM s3blkaMH. Ho Kak HaydHas JUCHMIUIMHA COTOCTaBUTENbHAS JMHTBHUCTHKA
copmupoBaach B Hauase XX BeKa, OJHOM M3 3a7a4 KOTOPOH OBUIO M3ydeHHE «OJHOMMEHHBIX SI3BIKOBBIX
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MUKpOcHUCTEM (TI0Jei) pa3HbIX s3BIKOB.» [10,9]. Llenbro COMOCTaBUTEIHHOTO HWCCICIOBAHUS — SBISICTCS
HaxXO0XJIEHUE CXOJACTB W PAa3lWYMil  pa3HbIX $3BIKOB, HO BCE COINOCTABISEMBIE S3BIKM H3Yy4aroTcH,
OIMCBHIBAIOTCS ABTOHOMHO JAPYT OT APYra U TOJIBKO MOJBEAS UTOI'Y OHU COIOCTABIISIFOTCS M CPABHUBAIOTCS.

OcHOBHOHI (pyHKIMEH CONOCTAaBUTEIbHON JIMHIBUCTHUKM OBLIO CONOCTABICHHE M HAXOXXICHUE
OOIIHOCTH MW PACXOXKICHUS S3BIKOBBIX MojcucTeM. Takum oOpasom, B JuHTBUCTHKE 20 Beka
(YHKIMOHUpPOBAIM  [1BA HANpPaBICHHUS — CPABHUTEIBHO-UCTOPHYECKOE (KOMIAPAaTUBUCTHKA) H
COIIOCTaBUTENbHOE (KOHTpPAacTUBHCTUKA). CpaBHUTENBHOE S3bIKO3HAHWE CPABHUBAECT POJCTBEHHBIC S3BIKH
MPEUMYIIECTBEHHO B HCTOPHYECKOM pakypce (00Iue KOpHH, SA3bIK- IPapoaAnTelb, (OHETHUECKUE U ITpoune
n3MeHeHus: U T.1.). ComocTaBUTENBHOE S3BIKO3HAHUE CPAaBHHUBACT SI3BIKM BHE 3aBUCHMOCTH OT CTEIICHH
UX POACTBA, NPEUMYLIECTBEHHO B CHHXPOHHOM  paKypce, BKIIOYas BCI0 HEPApPXHUYECKYIO S3bIKOBYIO
cHUCTEMY HauyuHasg OT (DOHOIOTMYECKOTO spyca BILIOTH JO CEMaHTH4YeCKoro. B paboTax TpHIMHIBHCTOB
MO>KHO BCTPETUTh MPOMEKYTOUHBIH TPETUH A3BIK, KOTOPBIM MOXKET CIYXHUTh B POJIM SI3bIKa-3TaJIOHA, Kak
MIPABUIIO, 3BIKOM-3TJIOHOM BBICTYNIA€T POAHOM S3BIK.

OcHoBHast 4yacTb. Ha coBpeMeHHOM »3Tame BO MHOTHX HAyYHBIX TPYZAax, IOCBSIIEHHBIX
CPaBHUTEIBHO-COMIOCTABUTENILHOMY  SI3BIKO3HAHUIO, MOJKHO BCTPETHUTh TEPMUHBI KOHTPACTUBHBIM WU
KoHppoHTatuBHEI aHanmu3 (KA), koTopble, mo MHeHHIO HekoTopbix yu€Hbix ([ak B.I'., SpueBa B.,
Bonnmeipes H.H., Ilore6ns A., Cabuymmun JI.T.) sSBIAOTCS CHHOHUMAaMH TEPMHHA COIOCTaBUTEIHHBIN
ananmu3. Ho yuénsie B mune U.A. Crepuuna ,T.A UyOyp, K.@nekenmreitn, FO.E [Ipoxoposa , onupasce Ha
pa3paboTaHHYI0O METOAMKY, NMPHUIUIA K BbIBOAY O AuddepeHIupoBaHUM 3TUX MOHATUH. [lapamiensHo c
TepMHHOM  KoHTpacTuBHas nuHrBuctuka (KJI) Oputo  BBemeHO ompeneneHne  KOHGPOHTATHBHAS
JMHTBUCTUKA, TIOJIyYUBILEE IIHPOKOE PAaclpoCcTpaHEHHe B cTpaHax 3amaaHoi EBpombl, aBTOpoM TepMuHA
spnsiercst JI. 3abpoku [6] . B poccuiickoll TMHIBHCTUKE KOH(OPOHTATUBHBIM HCCICOBAHUSAM TIOCBSIIEHBI
paboter A1 ®eduoa[6]. B y30ekckoM S3BIKOZHAHUH BOMPOCAM COTOCTAaBUTENBHOW JWHTBUCTUKA WU
KOHTPAaCTUBHOW JTMHTBUCTUKK TOCBAIIEHB padoThl llonmBanoBa, A.H.Kononosa, bermatos, ['pynuHO#,
XKusnona, bymyit, M.3okuposa, C.30kupoBOii.

B mHacrosimee Bpems — yaessiercsi Oonblloe BHHUMAaHHE BOMNPOCAM KOHTPACTHBHOTO aHajimu3a, HO
HECMOTpSl Ha 3TO NpoliieMa KOHTPACTHBHUCTHKH OCTAETCS MaJOM3yYCHHOM.  SBISAsSCH OTHOCHUTENHHO
MOJIOJION JUCHMITIIMHON, KOHTPAaCTHUBHCTHKA OTAEIHIACh OT COMOCTAaBUTEIBHOIO S3BIKO3HAHHA B  60-x
rogax XX CTOJNETHs, YeMY CIIOCOOCTBOBAJ PsiJI MPOBENEHHBIX KOH(pepeHiuii: B 1968 roxa B [IxoppkTayHe,
a ¢ 1972 roga mpoOiieMbl KOHTPACTHBHOTO SI3BIKO3HAHMS OBUIM BKIIIOYEHBI KaK OTAENBHBIA pas3lesl B
porpaMMy MEXAyHapOJHBIX KOHrpeccoB mo juHrsuctuke. B.H.SIpueBa otmeuana, 4ro, SBISAACH OAHON U3
caMbIX ‘‘3araJIoOuHbBIX” OTBETBJICHHI COMOCTABUTENbHON JIMHIBUCTHKH, OTPHUIIAHHE KOHTPACTUBHBIX
WCCIIEIOBAHUH B COCTaBE JMHI'BHUCTUYECKUX NUCLUIUIMH HEONPaBAAaHHO, TaK KaK OHU CTAIH OTHEIbHBIM
CaMOCTOSITEIbHBIM ~ OOBEKTOM JJISi HCCIENOBAHUS W 3aHSUIM  ONpPENeNEHHOE MECTO B cpene
COTOCTaBUTENBHBIX HccienoBanuii [12]. M3yunB pabOThl MHOTHX HM3BECTHBIX YUYEHBIX, MOCBSIIEHHBIX
KOHTpPACTUBHAS JIMHTBUCTHKA, MBI IPUIILTK K TOMY, YTO MOJIO0XKEHHE KOTOPOE 3aHUMAJIO 3TO HAIpaBleHHE IO
CHX TIOp HE M3MEHMIOCh. J]0 cHX Top BCTaéT BOMPOC, HYXKHO JIM OTACIATH KOHTPACTUBHYIO JIMHIBUCTUKY KaK
OTJENbHYIO TUCIUIUINHY, UK K€ OHA SBJSAETCS OJHUM W3 OTBETBJICHHM COITOCTABUTEIHHOTO SI3bIKO3HAHMS.
HccnenoBanusi, aHaiu3 METOJ0JIOTHYECKON OCHOBBI KOHTPACTUBHOM JIMHIBUCTUKH, MPOBEAEHHBI MHOTUMU
yuénsiMu (CTepHMH), YyKa3al Ha oOLIMe TOYKM CONPUKOCHOBEHHS KOHTPACTUBHOM JIMHTBUCTHKH U
CPaBHHUTENBHON THUIOJOIMH, HO BCE €, HECMOTPS HA 3TO, OCHOBAa 3TUX JIBYX BHJIOB COIOCTAaBJIEHUH
ONMpaeTcsa Ha pa3Hyl0 MeTojiosoruto. [lo MHenuto BuHorpanoBa oTiinuie KOHTPACTUBHOW JIMHIBUCTUKHU OT
TUTIOJIOTUH 3aKITI0YAeTCsl HE B METO/IaxX MCCIEIOBAaHUS, a B 3a/]a4ax, IIOCTABIEHHBIX ITEPEI NCCIE0BATEISIMA
[4]. I'pynna yuéneix Bo rnaBe c¢ B.H.fpueBoil, oCHOBBIBasACh Ha NPOBEAEHHBIX aHAIN3aX, KOTOPBIE
MONyYMJIH  OTpakeHWe B KHHre “KOHTpacTWBHasg rpaMMaTHKa’, YTBEPXAald, YTO OCHOBHOM IIENBIO
KOHTPACTUBHOM JIMHTBUCTHKH SIBJISICTCS HAXOXCHHUE U ycTaHoBiIeHue pazmmunii[12]. B.I'. 'ak u emé omna
rpynna yuéHelx yTBepkaana, uro “KJI B paBHOH cTeneHM NOmKHA M3ydaTh Kak CXOACTBA, TaK M pa3ivyust
Mexay s3plkamu’’[5]. YerBéprad rpynma yd€HBIX cUMTajga, YTO LENbI0 KOHTPACTHBHOHM JIMHIBUCTHKH
SIBJSIETCST “BBISIBJICHHE MPUHITUITHAIBHOTO CXOJICTBA OpPTaHM3AIUH IIaHa BeIpakeHus [5]”. [laras rpymma
YU€HBIX YTBEPHKAAET O PACKPBITHH OOIIMX 3aKOHOMEPHOCTEH B Pa3sHOCTPYKTYPHBIX si3bIKax [5]. Mbl Oynem
MIPUJIEP’KUBATBCS TOUKHU 3peHUs yu€HBIX Bo riaBe ¢ B.H.SIpueBol, nokazaBmmx, 4ro ocHoBHas wnenb KJI
SIBJISIETCS. COIIOCTABUTEJIBHOE U3YUEHUE HECKOJIBKUX (OOBIYHO IBYX) SI3bIKOB ISl BBISBJICHUS UX Pa3iINuuil Ha
BCEX S3bIKOBBIX YPOBHSIX.

B cBoeii cratee JL.M.Manbsix Da€r OCHOBATENbHOE ONMCAHHWE KOHTPACTUBHAs JIMHIBUCTHKA €€
METOZOB H Iejieil. B kadecTBe mpuMepa ObLT B3AT aHAIM3 PYCCKOTO M YKPAHMHCKOTO CJIOBa OEJbIid — OiIHiA,
npoBen¢HHBIE B.A BuHorpamoBeiM. DT CiioBa, Kak MBI BHIUM, CXOXKH II0 CBOEMY COJIEPKaHHUIO
0003Ha4Yal0T OHO M TO K€ — I[BET, HO MO BHEHIHEH (hopMe OHM HEMHOTO OTIMYAIOTCA APYr OT Apyra, a
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WMEHHO HamucaHueM OykBbl W. M mpuxoamMm K BBIBOAY, YTO  IOA B3aMMOOTHOLICHUSIMH  MEXKAY
coJep)kaHHEM W BHEIIHEH (OpPMOIl CKpPBIBAIOT CJIOKHBIEC MOHATHUS CXOJCTBA U Pa3lIniusi, OCHOBAaHHBIE HA
auanektuyeckoil kareropun. 1o MueHuro P.A.bygaroBa B pOJICTBEHHBIX SI3bIKaX WCCIEAOBAaHUS KpaliHe
HEOOXOAMMEBI, TaK KaK 3a “BHEIIHEH CXOMHOH (hOpMOM MPOTISABIBAIOTCS PA3IMUNs, BECbMa 3HAUYNTEIbHBIC,
HO M oOueHb TOHKHE”. OCHOBHOBBIBasCh Ha BbIIeCKa3aHHOM, JI.M.Manbix nog4yepkHyna, 4YTO
TUAIEKTUYIECKasl KaTeropusl YacTHOEe — o0Iiee UrpaeT OOJBIIYI0 PONIb TIPH S3BIKOBOW HCCIIEOBATEIHCKON
paboTe U IpoIiecc OT YaCTHOTO K 00IIeMy CBOWCTBEHEH IIJIsl THITOJIOTHYECKUX YHUBEPCAIHA, a JBM)KEHUE OT
00IIEro K 4acTHOMY, SANHUYHOMY BBISBIACT pa3inuus. FIMEHHO 3TOT METO]| MO3BOJISIET YIIOBUTh Pa3Indus
MEXy SI3bIKaMH.

[loBbILIECHHOE BHUMAaHUE K KOHTPACTUBHOM JIMHIBUCTHKE CBSI3aHO C JIMHIBOIIPArMaTUYECKUMH
BO33PEHUSIMH O SI3bIKE M HAIIMOHAJIBHOH crienuduKe clioBa Mpu NepeBoe ¢ MHOCTPAHHOTO sI3bIKa Ha POIHOM,
paciypsIomencs MpakTUKONH NpenoJaBaHUsl MHOCTPAHHOTO f3bIKa. bosblloe 3HaueHHME KOHTPACTUBHBIN
aHalM3 WrpaeT B Mporecce OOy4YeHHWs HWHOCTPAHHOMY SI3BIKY, TEOPUH WM MPAKTHKE IepeBoja W sl
cocTaBieHHs iepeBoAHBIX cioBapeii[ 10]. Pabora PobGepra Jlano sBiseTcs cTaHOBICHHEM  KOHTPACTHUBHOM
JIMHTBUCTUKUA Kak Hay4dHoro Mertona[8]. Kak ObLIO cka3aHO B Hayajie, HET 4YETKOIO pa3rpaHHuYCHUS
COIIOCTABUTEIBHOM M KOHTPACTUBHOW JIMHIBUCTUKHU. I[lo MHeHumro B.H.SIpueBoil OHM CHHOHUMBI, HO
OoJplllee TpeanouYTeHre MaéTcsi TEPMHUHY KOHTPACTHBHAS JIMHTBHUCTHKA, n3-3a ero «OoIbIIeH
TPaJAULMOHHOCTH W BBIJECIICHUS HECXOAHBIX (KOHTPAacCTHUBHBIX) uepT». B.M. Moxkuenko, A ['yaaBuutoc
MOMYEPKUBAIOT ~ HAMpPaBJICHHOCTh MEPBOTO TEPMUHA HAa XapaKTEepHBIE YePThl COMOCTABISIEMbIX S3BIKOB, a
BTOPOU TEPMHUH — ATO CaM IIPOLIECC COMOCTABIEHUS, KOTOPBIM OCHOBAaH Ha KOHTPACTE, TO €CTh HAa Pa3INUUsIX.

N.I1.CycoB npuuMciseT KOHTPACTUBHYIO JHMHTBUCTUKY K MYJIbTWIMHIBAJIbHBIM AMCLUIUIMHAM. B
OTJIMYUE OT CPaBHUTEIBHO-UCTOPHUUECKOTO, apeaTbHOI0 U THUIIOJIOTHUECKOTro sA3biko3HaHusA[ 11], BXoasammx
B ATy K€ TPYNIy AUCLUIUIMH, KOHTPACTUBHAS JIMHIBUCTUKA HMMEET CBOM OTIMYUTEIbHBIC YEPTHI.

1. Ilo MHeHMIO Y4YEHOrO, LEIBI0 CPAaBHUTEIBHO-UCTOPUYECKOIO, apealbHOIO WU THUIIOJIOTHYECKOrO
WCCIIC/IOBAHNHN SBISIETCS KOHCTPYHpOBaHHME M pa3paboTKa S3BIKOBHIX Kiaccudukanuii. KoHTpacTuBHas
JIUHTBUCTUKA ITOM LIETTH HE IPUIEPKUBACTCS.

CpaBHUTEIBHO-UCTOPUYECKHUE, apeallbHbIe M THUIIOJOIMYECKHE HCCICAOBAHUS HAIpaBiIeHbl Ha
OoOHapy»XEeHHE CXOJICTB B COOTHOCHMBIX S3bIKaX, 00pa3ysl OCHOBY JJIsl TEHETHYECKMX COOTBETCTBHMA. Jlyis
KOHTPAaCTUBHOW JIMHTBUCTHKH TE€HETHYECKOE POACTBO HE MMEET 3HAYEHHs, NMPU KOHTPACTUBHOM METOJIE
M3Yy4aroTCs pa3HbIe SI3bIKHU, B OCHOBHOM POJHOM M MHOCTPaHHBIH.

KonTpacTiBHas JMHIBUCTHKA OTBIEKAaET OT MOMEHTOB JTMAXPOHHYECKOTO XapakTepa, OHa cyryoo
CHHXPOHHUYHA.

Crnenyroniee OTIMYHE KOHTPACTUBHOIO METOJA OT CONOCTABUTEILHOIO B TOM, YTO aHAJIU3HPYOTCS
TOJIBKO JIBA SI3bIKA, PE3KE TPU: POJAHOU U U3ydaeMbli, U3y4arOTCsl €IMHULIBI OTHOTO SI3bIKa HE aBTOHOMHO OT
JPYyTOro, a MapajulebHO B HAXOXK/ICHHN KOHTPACTa M Pa3iniuil B CEMaHTUKE ¥ QYHKIHUAX €IUHUIIBI OJHOTO
sI3pIKa 110 OTHOILIEHHWIO K APYTOMY, a HE CXOJCTB, MCCIEIYIOTCS HE OTJENbHbIE MO, MOJCUCTEMBI HIIN XKe
KaKOW-THOO OTIEIHHBIN DJIEMEHT NEPAPXUUECKON CUCTEMBI SI3bIKa, a OT/ACTIbHBIE €INHUIIBI U SBICHUS S3bIKA.
'maBHOE B KOHTPAaCTHBHOM JIMHTBUCTUKE - YCTAHOBJIEHHWE pa3IU4YMl, «CXOJCTBAa BBIABISIOTCA
ABTOMAaTHYECKI.

HccnenoBanua Takoro Tuma SBJISIOTCS BaXXHEWIIMM HMCTOYHUKOM, JONOJHSIOIIMM IOJYYEHHYIO
WHPOPMALIMIO O B3aMMOOTHOIIGHHUSIX S3BIKOBBIX EAWHHUI M CHUCTEMHBIX OTHOIICHHUSX KaXIOro
paccMaTpuBacMoro CJIoBa.

3akaoueHue. SBISSICE  3BEHOM-TIOCPETHUKOM — MEXIY TEOPETHYECKHM H  IPAKTHYECKUM
SI3BIKO3HAaHNUEM, OCHOBHOH 3aJaueidl KOHTPAaCTMBHOM JIMHTBUCTUKH SIBJISIFOTCS Pa3lM4usi, YTO OTHOCUT €&
OoJIbIIIe K MPAKTUIECKOW JIMHTBUCTHKE. XOTS, TaK e KaK U B COMOCTABUTEIILHOW JINHTBUCTHKE, €i MpHCyIIe
COTIOCTaBJICHHWE, OCHOBA TEOPETHUYCCKUX B3TIIAOB s3bIKO3HAHWS. [lo MHeHWI0O A.A.3aneBckod aHaMM3
nHpOpPMAaLMK, TOJYYEHHOH OT CpaBHEHHs, I[OMOTaeT HANTH HOBBIE BO3MOYKHOCTH COIIOCTABIISIEMBIX
SI3BIKOBBIX €JUHUL, TEM CaMbIM PACIIUPSISi TOPU3OHTHI CUCTEMHBIX BHYTPESI3bIKOBBIX OTHOLIEHUH. Tak kak B
OCHOBE BCETO COIOCTaBICHHUA OyJIeT JIeKaTh KOHTPACTUBHBIM aHaIM3, KOHTPACTUBHOE COIOCTABJICHHE
oboramaercsi MaTepuajioM CEMaHTUYECKOM THIIOJIOTHH, YTO TO3BOJISIET MOJHEE W MOAPOOHEE NMPOU3BECTH
COTIOCTABJIEHUE A3BIKOB. M, B-TpeTbUX, KOHTPACTUBHOE OINHCAHUE CEMAHTUYECKMX CHCTEM IO3BOJISET
MIPOU3BECTU KOJIMYECTBEHHYIO U KaUECTBEHHYIO OLIEHKY COCTaBJISIOIIMX JAHHBIX cUcTeM. KOHTpacTUBHBIN
MTOIXOJ] MOYKET BHECTH CBEXKYIO CTPYIO B McciieoBaHua. HecMoTpst Ha Oonbplryro MpojaerdaHHyio padoTy B
00JIaCTH COTIOCTaBJICHHUS, OHH HE OCBEIIAIOT MHOTHE TEOPETHYECKHE W METONOJIOTHUECKHE IMPOOIeMBl,
HEOOXOJMMBIE Ui COBPEMEHHBIX KOHTPACTUBHBIX HCCIIEOBAaHWH, B YACTHOCTH JJISi KOHTPAaCTHBHOTO
WCCIIeIOBaHNSA JIEKCUKW. Bc€ BhIme ckazaHHoe, emé pa3 JOKa3blBaeT HEOOXOAWMOCTb  OTHAEICHHSA
KOTPACTUBHOM JIMHIBUCTUKUA U3 COCTaBa CONMOCTABUTEIHHON JTUHTBUCTUKU KaK OTACIbHON AUCIUILIAHEIL.
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KA MOXHO cuMTaTh HOBEIM CaMOCTOSITCIBHBIM J3TarloM B MOACPHU3ANN COIIOCTaBUTEILHOM
JIMHI'BUCTHUKCE, HO3BOJ'I$HOHI€I>1 I‘JIY6OKOG HN3YUYCHHC A3BIKOB, OCHOBAHHOC Ha er'Iy6J'I€HHOM HU3YyUYCHHMU.
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UO‘K 81
G‘ARB TILSHUNOSLIGIDA TIL VA NUTQ BAHSI
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Atoyeva Gulafzo Azim qizi,
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Annotatsiya. Magolada G ‘arb tilshunosligi yo ‘nalishida olib borilgan tadgiqot jarayonlariga sinxron
munosabat bildirilgan. Unda zamonaviy lingvistika nuqtayi nazaridau til va nutg dixotomiyasi zanjirida
logik, grammatik, fonetik, dialektologik, sotsiolingvistik, psixolingvistik, lingvokulturologik va estetik nazariy
qarashlarga e’tibor berilishi sabablari oydinlashtirilib aniglangan. Ushbu magola yosh tadgiqotchilar
lingvistik garashlarini boyitishga xizmat giladi.

Kalit so‘zlar: G-arb tilshunosligi, tadgigot jarayonlari, sinxron va diaxron tahlil, zamonaviy
lingvistika, til va nutg dixotomiyasi, grammatika, fonetika, dialektologiya, logika, sotsiolingvistika,
psixolingvistika, lingvokulturologiya, estetika.

SA3BbIKOBBIE M PEUEBBIE JUCKYCCHH B 3AIIAJTHOM JIMHTBUCTUKE

Armomauu}l. B cmamve 8blPpAJNCEHO CUHXPOHHOE OMHOWEHUE K uccne008amenbCKum npoyeccam,
GQOyWMMCﬂ 6 HanpaejlieHUuu 3anaoH020 A3bIKO3HAHUSA. B Hell svlsacusiomces NnpuvdUrbl 06pau4eHuﬂ BHUMAHUA HA
JaocuvdecKue, epammamudecKue, ¢OH€multeCKue, duaﬂeKmOﬂozuquKue, coyuojiuHeeucmudecKue,
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THE CONTROVERSY OF LANGUAGE AND SPEECH IN WESTERN LINGUISTICS

Abstract. In the article, a synchronous reaction to the research processes carried out in the direction
of Western linguistics is expressed. In it, the reasons for paying attention to logical, grammatical, phonetic,
dialectological, sociolinguistic, psycholinguistic, linguocultural and aesthetic theoretical views in the chain
of language and speech dichotomy from the point of view of modern linguistics are clarified. This article
serves to enrich the linguistic views of young researchers.

Keywords: Western linguistics, research processes, synchro and diachronic analysis, modern
linguistics, dichotomy of language and speech, grammar, phonetics, dialectology, logic, sociolinguistics,
psycholinguistics, linguoculturology, aesthetics.

Kirish. G‘arb tilshunosligida XV asrdan boshlab italyan, ispan, niderland tillarining, XVI asrdan esa
fransuz, ingliz, chex, venger tillarining grammatikasi va lug‘at tarkibi, XVII1-XI1X asrlar davomida shved,
shvetsar, fransuz, ispan, norveg, finland va yana bir qator tillarning umumfilologik, xususan, fonetika va
hududiy dialektologiya sohasida ko‘plab ilmiy asarlar yaratildi. Bu ilmiy asarlarning aksariyati zaminida
tillarning paydo bo‘lishi, ularning umumiy tasnifi, har bir millatning adabiy til yaratish g‘oyasi kabi
masalalar ko‘zga tashlanib turadi.

XVII asrda R.Dekard, B.Spinoza, N.Kant, G.Leybnits, Fixte, G.Gegel kabi faylasuf tilshunos-
ratsionalistlar o‘z asarlarida aql inson faoliyatida yetakchi omil ekanligini e’tirof etganlaridan so‘ng
tilshunoslik fanini o‘rganishda garashlar o‘zgara boshlandi [Cremanos 1966 ; T'erens 1970 ; T'ymGonbng
1984]. Shunga hamohang butun XVIII asr davomida til grammatikasi falsafiy nuqtayi nazardan «universal”
va “ratsional” grammatikaga bo‘lindi. Bu davrda grammatika va til qoidalari, asosan, mantiqiy tafakkur
nazariyasi nuqtai nazardan qorishiq tarzda tahlil eta boshlandi. B. Malmberg sharhlashicha, ma’lum darajada
til tadqiqi masalalarida mantiq fani grammatikadan ustunroq qo‘yildi [Malemberg 1972].
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Asosiy qgism. Garb tilshunosligida, dastavval, shevalarining yoyilishiga qarshi kurash boshlandi. Bu
jarayon O‘rta asr Uyg‘onish davridan XIX asrgacha davom etib keldi. Yevropaning ko‘p mamlakatlarida
aristokrat tilshunoslar sheva tillariga “nasli buzulgan til» — kelib chiqishi mo‘rt, oddiy dehqonlar gapiradigan
vulgar nutq sifatida past nazar bilan qarashdi. Bunday nazariya shevalarga nisbatan kamsitish va
hurmatsizlikni keltirib chiqardi. Fransiyada adabiy til yaratishda shevalarga umuman ahamiyat berilmadi.
Tarixan bir yoqlama — tag-tubi german dialektidan shakllangan aristokrat franklar tilidan fransuz adabiy tili
barpo etildi. Gapning bosh bo‘laklari “mantiqiy subekt va predikat” - hukm bilan tenglashtirildi. 1660-yilda
Por-Royal monastrida xudojo‘y Klod Lanselo va ruhoniy Arno tomonidan shu tamoyil asosida fransuz tili
«grammatikay»si yaratildi. Bu grammatika “aql asoslariga qurilgan” gapirish san’atini asoslab beruvchi
“Umumiy grammatika” deb ataldi.

Ingliz olimlari Fridrix Diez, Gaston Pari, Antuan Tomas o°‘z tadqiqotlarida dialektologiyaning
tuzilishini o‘rganishda asosan tarixiy matnlarga tayanishdi. Ular qgiyoslash va farqlash usuli (dixotomiya)ni
dastavval ingliz “milliy yozma tili”’da qo‘llab, xalqchil va g‘ayritabiiy sheva tili rasmiy yozma tilning rivojini
belgilamasligini ta’kidlashdi.

Nemis olimi A.F.Berngardi ham so‘z turkumlarini ajratishda mantiqqa asoslandi. U so‘z turkumlarini
subyekt, predikat va fe’l bog‘lamalarga nisbatladi. Yuklamalarni ajratib, shu guruhga artikl va old
go‘shimchalarni kiritdi. A.F.Berngardining til haqidagi fikrlari undan keyin ijod etgan F.Bopp, V.Gumboldt
kabi XIX asrning mashqur nemis tilshunoslari qarashlariga ta’sir qildi. Gerder tilning paydo bo‘lishi va
tarahqiyotini jamiyatdan ayri tafakkurning paydo bo‘lishi bilan bog‘ladi. Inson nutqining paydo bo‘lishida
aql bilan tabiatdagi tovushlarga taqlid gilinganligi va unda predmetning belgilari mavjudligi e’tirof etilib:
“Tilda xalgning ruhi ifodalangan bo ‘ladi”, degan nazariya ilgari surildi. Bu fikr Vilgelm fon Gumboldt
tomonidan aloqida rivojlantirildi va uning tilni tizim tarzida o‘rganish g‘oyasi Ferdinand de Sossyurning
sistem-struktur tilshunoslik maktabining asos solinishiga sabab bo‘ldi [I'ym6ombx 1984. Coccrop 1977].

XX asr boshlarida nemis tilshunoslari F.Tsarnke, u bilan bir qatorda g‘ayrat va shijoatli yosh
tilshunoslar — Leyptsig universiteti olimlari A. Leskin (1840-1916), K. Brugman (1849-1919), G.Ostrof
(1842-1907), G. Paul (1846-1921), B. Delbryuk (1842-1922) va boshqalar umumiy tilshunoslikda g‘alayon
boshlab yubordilar. Ularni hazillashib o‘zlarini “Junggrammatiker” — “Yosh grammatistlar” deb atashdi. K.
Brugman bu nomni yangi lingvistik maktabning bayrog‘iga aylantirdi va «Yosh grammatistlarsning falsafiy
qarashlari zaminida yangi tilshunoslik yo‘nalishlariga qo‘l urildi. Ularning qarashlarida tilshunoslik uchun
muhim bo‘lgan psixolingvistik tasavvurlar yotardi. Bu esa nemis faylasufi Shteytal fikrlarining
soddalashtirilgan va o‘zgartirilgan ko‘rinishi edi. Ular tilning psixofiziologik holatga — fonetik hodisalarga
e’tibor berdilar : morfologiya sohasiga kamroq, sintaksisga esa qo‘l urmadilar. Shu sababli Evropaning gator
mamlakatlarida yangi tilshunoslar — “neogrammatistlar” paydo bo‘ldi. Ular psixolingvistika bilan bir
qatorda sotsiolingvistikaga ham yo‘l ochib berdilar. Shundan so‘ng “til va nutq” dixotomiyasi keskin
farglanadigan bo‘ldi. F. de Sossyur bu dixotomiya zanjirida « nutq konkret (aniq), ko‘rish mumkin bo‘lgan
moddiy shaklda, til esa yashirin ichki nomoddiy (ruqiy, ideal) hodisa sifatida namoyon bo‘lishini »
ta’kidladi. Uning fikricha, til nutqqa nisbatan umumiy va yaxlit tizimdir. Nutq esa tilga nisbatan aniq hodisa
hisoblanib, uni shakllantirishning o°ziga xos talab va qonuniyatlari mavjud. Til tizim asosida tashkil topgan
yaxlit bir butunlik bo‘lib, uning unsurlari tashkil etuvchilik tamoyiliga asosan ana shu butunlik doirasida
o‘zaro bog‘langan bo‘ladi.

“Neogrammatistlar” vakillaridan mashquri italyan faylasufi Benedetto Kros “Estetik tasvir va
lingvistika fan sifatida” nomli asarida boshqa tilshunoslarni V. fon Gumboldt ta’limoti hagida chuqurroq
o‘ylashga turtki berib, estetika va lingvistikani birga tahlil qildi. U she’riyat va tilni bir xil daxldor
tushunchalar deb baholadi. Kros uchun estetika falsafaning bir bo‘lagi bo‘lib, uning markazida tushuncha
joylashadi. Uning fikricha, estetika markazida til ham tushunchadir. “Tushuncha ikki shaklga ega:

1. Sezgiga asoslangan tushuncha — tasvirlash orqali kechadigan jarayon.

2. Mantiqiy tushuncha — aql bilan kechadigan jarayon. Uning izoqlashicha, “tushuncha tasvir va fikr
yaratadi. Sezgiga asoslangan barcha tushuncha va haqqoniy tasvir ayni vaqtda ifoda ham bo‘la oladi. Ifoda
sezgining faollashuvi — inson xohishining faollashgan jarayoni. Til aniq belgilangan tovushlardan tashkil
topgan tushunchadir. Agar tilshunoslikning ob’ektida tushuncha va ifoda bo‘lsa, tilshunoslik va estetika
o‘rtasida boshqa farq yo‘q. Til mantiqiy narsaning belgisi emas, u tasvirdir. Zero, til she’riyatda va tasvir
ifodalashda bir xil rol o‘ynaydi.”[Benedetto 1972]

Benedetto Kros uchun o‘ziga xos tushuncha, bu aniq bir so‘zning zarur lahzada yaratilishidir. U tildan
foydalanishni san’atkorona nutq yaratishga qiyos qiladi. U “Yosh grammatistlar”dan farqli ravishda tilni
ma’lum bir qoida va muayyan bir qonuniyatlar bilan «avtonom organizmy tarzida olib qaramadi. Balki u tilni
toza organik qayotning toza qonunlari ostida o‘zgarayotgan avtonom organizmdan boshqacharoq muhokama
qilishni ma’qul topdi. So‘zlashuv nutqida « Sossyurning nutq tizimi ta’limoti yni « yagona lingvistik
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reallikdir » deb e’tirof etdi. Benedetto Kros shunday misol keltiradi: “Til lingvistik haqqoniylikdir. Agar
aloga munosabatidagi til tinglovchiga tushunarli bo‘lmasa, u lingvistik vaziyat bo‘la olmaydi. Og‘zaki
nutqning mazmunidan ko‘zlangan maqsad uni to‘g‘ri yaratishdan iboratdir. Mazmunning kam tushunilishi
nugsonli va noaniq gaplashilishidadir” [Benedetto 1972].

Bundan xulosa shuki, Kros yuritgan fikrning bir uchi tasvir va she’riyatni, boshqa bir uchi esa tilni
tasdiglab ko‘rsatadi. Bu ta’rifni sinxron lingvistika uchun kam uchraydigan holat deb baholash mumkin.
Uning fikricha, diaxronik lingvistika avtonom lingvistikadan keskin farq qilmaydi. Shunga ko‘ra Benedetto
Kros diaxronik lingvistikani alohida yoqlab chigmadi. G‘arbda uning bu fikrini o‘rinli deb hisoblaganlar
ko‘p topildi. Ammo lingvistik faollikni ko‘zlagan nuqtada estetika va uslubiyatdan tilni oldingi planga
go‘yish boshga tilshunoslar uchun noodatiy hol edi. Kros fikri lingvistikani boyitdi. Uning tilshunoslikka oid
falsafasi, shubhasiz, so‘nggi lingvistik qatlamdan joy ochdi. Krosning estetika haqidagi fikri tilshunoslik
nazariyasi tizimini o‘zgartirdi. Uning falsafasi Karl Vogler va yosh italiyan lingvistlarining nazariy
qarashlarini boyitdi. Krosning «barkamol inson nutqi” falsafasi Yevropa lingvistik maktablarida tatbiq etila
boshlandi. Yillar o‘tib shved lingvistikasi vakili Nils Svanberg buni “O ‘gish va gapirish nazariyasi” asarida
Kros estetikasini “tilshunoslik tizimiga ko‘chirilgan idealizm” deb ta’rifladi.

Munozara, muhokama va bahs.

Karl Voglerning “Tilshunoslik fanida pozitivlik va idealizm” asaridagi qarashlari ham Krosnikidek
idealistik qarashning yangilangan ko‘rinishi edi [Karl 1972]. Vogler uchun nutq individual ijod va stilistika
lingvistikaning bir bo‘lagi hisoblanardi. Ya’ni tasvir, bu oldindan sezish hisoblanib, u tilshunoslikda
uslubiyat uchun ahamiyatlidir. Shu o‘rinda til va san’at tarixi bilan shug‘ullanuvchilar mehnati ulug‘landi.
Neogrammatistlar yo‘nalishi ham, Kros va Vogler idealizmi o‘rtasidagi farq ham, fonetik qonuniyatlarni
“Voglerona usul”da mugqokama qilish jarayonida yanada oydinlashdi. Voglerning ‘“Fransuz madaniyatining
0‘z qatlamda tasvirlanishi” asarida his-tuyg‘u ham eng muhokamali va eng dolzarb mavzu bo‘lganligini
fahmlash mumkin [Karl 1972]. “Yosh grammatistlar” sababiyat muammosiga qiziqib, fonetik qonuniyatning
asosini idealizmdan tashqarida izladilar. Karl Voglerning tilshunoslik konsepsiyasiga ko‘ra, “til xususiy
holda madaniyat shaklidagi tushunchadir. Tilshunoslik markazidagi shaxs jamoadan o‘rin egallaydi. Shaxs
ongi, uning g‘oyasi, til va yozuvi uni o‘rganish uchun mavzu bo‘la oladi”.

Nemis lingvistlari Xelmus Xatzfeld, Egen Lerch, Genrix Renfelder, Fredrix Sshur, stilist va
etimologist Leo Spitzerlar Karl Vogler idealistik qarashlariga chuqurroq bog‘landilar. O‘z ustozi Karl Vogler
qarashlariga sodiq Fredrix Sshur “Tilshunoslik va zamon ruqi” asarida juda xafli yo‘lni tanladi [Friedrich
1972]. Uning nuqtai nazari tilshunoslik fanining haqiqiy dalillaridan uzoqlashdigina emas, balki olamshumul
xavf ham soldi. U lingvist, stilist va etimolog o‘rtasidagi ayri farqiyatni inobatga olmaydigan
Voglerchilarning fikr-qarashlarini chuqurlashtirib, “til va xalgni birlashtirish” ilinjida kurtak chigarayotgan
“gitlerchilar natsizmiga kerosin sepib” qo‘ydi. Natijada Vogler idealizmi ortodoks shaklda nasistlar
tomonidan go‘llab-quvatlanib, ikkinchi jahon urushida hukmronlik qgila boshladi.

Idealizm doktrinasi ganchalik tanqidga uchramasin, uning lingvistik jug‘rofiy maydoni kengayib
borardi. Vogler idealizmi va lingvistik jug‘rofiyasi ko‘zlagan nuqtalar italyan yosh grammatistlariga — Askoli
tilshunoslik maktabidagi an’analarga ham ta’sir etdi. Bir guruh tilshunoslar Mateo Bartoli, Julio Bertoni,
keyinchalik A.Monteverdi, Benvenuto Terrasini, Bruno Miglifini, Tristano Bolelli va Alfredo Schiafini
birinchilar qatorida Kros estetik g‘oyalarini inobatga oldilar. Alfredo Schiafini “Tilshunoslikda Kros
estetikasi” ishida Kros g‘oyalarini rivojlantirdi [Andpeno 1972]. Julio Bertoni o‘zining «Shimoliy Italiya
aqolisi shevalari” asarida Gillieronga tayanib fonetik qonuniyatlar mohiyatiga qarshi har bir so‘zning o‘zi
mustaqil rivojlanishga ega deb baholadi [Bertoni 1972]. Ikki yildan keyin, Julio Bertoni va Matteo Bartoli
Italiya neolingvistlar maktabiga asos soldilar. Ba’zi yozishmalarida Bertoni o‘zining yangi lingvistik
konsepsiyasi - “Lingvistika sofligi”ni aniqroq ifodalashga wurindi [Bertoni 1972]. Bertoni bu
konsepsiyasining birinchi qismini «Bosh tamoyillar”, ikkinchi qismini esa “Texnik me’yorlar” tarzida
belgilab, yakka qo‘llanadigan so‘zlarni dialekt asosida giyos qildi. Matteo Bartoli uning nazariyasini
“Neolingvistika yo‘nalishiga kirish” asarida umumlashtirdi [baptoau 1972].

Vulgar latin tiliga barham berish uchun Italiyani “roman tili beshigi” deb baho bergan G.Bonorante
ham neolingvistika ruhiga mos ish olib borib, oz lingvistik konsepsiyasini alohida tushuntirdi. Ba’zi
dialektolog olimlar Italiyadan tashqarida ham kroschilar va Voglerchilar fikrlarini qabul qildilar.

Shvetsariyalik romanistlar Gunar Tilander keng maydonda etimologik, Eyler Ekval muhim toponomik
izlanishlarini tarixiy va jug‘rofik ko‘rinishlar asosda amalga oshirdi. U: “Ingliz tili joy nomlari” (“Euglish
Place-Uame Dictionary”) asarida “shakl ostidagi har bir so‘z o‘zining tarixiga ega. Agar tilshunoslik
nazariyasi yosh grammatistlarning fikrlarini to‘g‘ri deb topsa, ularni tushunish oson bo‘lardi,” - deb taklif
kiritdi.
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Shevalar tabiatini o‘rganishga shung‘ib ketish lingvistik ahamiyatdan ko‘ra ko‘proq ijtimoiy, madaniy,
siyosiy yoxud iqtisodiy sohalar bilan qorishtirildi. Germaniya va Italiyada yuz bergan lingvistik holat
Ispaniya yosh grammatistlarining g‘ashiga tegdi. Ular lingvistik tadqiq yo‘nalishini boshqa tarafga burib, til
va madaniyat, til va adabiyot, til va tarix farqiyatida amalga oshirishni ma’qul ko‘rdilar. Bu borada don
Ramon Menedez Pidalning muvaffaqiyati neolingvistikachilar o‘rtasida shuhrat qozondi va u uzoq davr
ispaniyalik tilshunoslarga rahnamo bo‘ldi. Ispan maktabi g‘oyalari uning shogirdi Diego Katalan tomonidan
umumlashtirilib, Latin Amerikasi tillarini xususiyatlarini aniqlashga yo‘naltirildi. Shu tariqa strukturalizm
dunyo bo‘ylab kurtak ota boshladi [Malemberg 1972].

Strukturalizmning otaxoni Ferdinand de Sossyurning aslida qiyosiy tilshunoslik vakili edi. Uning
mashhur bo‘lishiga ham qiyosiy va tarixiy tilshunoslik muammolariga bag‘ishlangan g‘oyasi sabab bo‘lgan.
U 22 yoshida Hind-Yevropa tillari oilasiga murojaat etib, qiyosiy tillardagi tovushlar tizimi tadqiqotini
amalga oshirishga kirishdi va 1879 yilda shu yo‘nalishda dastlabki ilmiy ishini e’lon qildi. Shundan so‘ng u
ilmiy ishlarini boshqa nashr etmadi. Ammo yillar o‘tib uning yangicha ilmiy yondashishlariga, dastavval,
Parij oliy maktablari va keyinchalik Jeneva universiteti tilshunoslarining qiziqishi orta bordi [Bobokalonov
2009].

XIX asr oxiri va XX asr boshlarida “Zamonaviy lingvistika” deb nom chiqargan alogida yo‘nalish
vakillari til tadqiqi bo‘yicha yetakchi g‘oyalarni kashf etdilar. Bu davrda til va nutq hodisalarini farqiyatda
o‘rganish imkoniyati paydo bo‘ldi. F. de Sossyurning izlanishlari ham aynan shunga yo‘naltirilgan edi.
Ammo bu ta’limotni ziddiyatsiz amalga oshirish mumkin emas edi. O‘z davrining taniqli tilshunosi Antuan
Meye boshqa tilshunoslardan farqli o‘laroq Sossyur fikrini kutilmaganda yoqlab ovoz berdi va shundan
so‘ng G‘arb tilshunosligida strukturulizmga aloqida urg‘u berildi [Bobokalonov 2014]. Aslida strukturalizm
g‘oyasi Sossyur vafotidan keyin 1916 yilda lingvist Robert Godel sharhi ostida uning ikki navqiron shogirdi
Sharl Balli va Albert Seshey “Ferdinand de Sossyurning umumiy lingvistika kursi”’ni nashr etilganidan keyin
avj oldi [Saussure 1957]. Sossyur “Ma’ruzalar”i ilmiy ommaga kuchli ta’sir etdi. Uning shogirdlari ikki
muhim tadqiqot usuli — sistematika yokKi strukturalizm xususiyati yoki tuzilishini tatbiq gilishni hayotiy
ehtiyoj hisoblagan edi [Malmberg 1972]. Bu usullar Sossyur uchun umumiy tilshunoslik tadqiq uslubini
yangilashni talab qilardi. Shu ma’noda til tizimini yaxlit va butunligicha o‘rganish, har bir nuqtada til
tizimining boshqa unsurlari bilan to‘qnashish mumkinligini u yaxshi bilardi. Sossyur zamonaviy
tilshunoslikning neogrammatika (“Yosh grammatistlar’) vakillari yo‘lidan borib, ularning g‘oyalarini
go‘llab-quvvatlagan holda ikki farqni ochib berdi: 1) “tasviriy” (sinxron) va “tarixiy” (diaxron) farqni; 2)
“til//nutq” dixotomiyasini aniqlashtirdi. Boshqa fanlarda bo‘lgani kabi u tilshunoslikda ham hodisalarni
bevosita kuzatishda o‘rganish mumkinligini, bu kuzatishlar (A-B vertikal va S-D gorizontal) assimetrik
tarzda uning koordinata o‘qidagi o‘rniga ko‘ra vaqt birligi bilan bog‘ligligini isbotladi [Malmberg 1072]. U,
birinchi navbatda, tilshunoslikda mavjud bo‘lgan hodisalar o‘rtasidagi munosabatlarning o‘zaro bog‘ligligiga
qiziqdi. Barcha hodisalar qatorida tilshunoslikdagi bu ikki farq ham qonuniy va ham zaruriy hodisa
hisoblanardi. Negaki, “tasviriy” (sinxron) va “tarixiy” (diaxron) farqning o‘zi ham, shu nuqtai nazardan olib
qaralganda, tadqiq usuliga ko‘ra biri ikkinchisidan ilmiyroq yondashishni talab etadi.

Sossyur ilgari surgan tamoyillar tilshlunoslar tarafidan odatdagicha gabul qilindi va ko‘pincha tasviriy
(sinxron) ta’limot tilshunoslikning asosiy xususiyatlarini belgilab olishga yordam berdi. Bu tadqiqot usuli
oldingi XIX asrdagi tilshunoslik yo‘nalishidan farqli ravishda yangi g‘oyalarni keltirib chigardi. Sossyur va
uning izdoshlari me’yoriy va falsafiy ta’limot asosida tilni yagona bir tizimga solishga harakat qilishdi.
Boshgacha qilib aytganda, ular tilni aloga vositasi quroli sifatida olib qarab, undan jamiyat uchun foydaliroq
ish qgilish mumkinligini asoslab berishdi. Tilning murakkab jarayonlarini ikki tomonlama o‘rganish
afzalligini — “til” va “nutq” dixotomiyasi va munosabatidan tuzilgan turli unsurlarni farqlash lozimligini
ta’kidlashdi. Sossyurning tarafdori Antuan Meyet: “Til unsurlarini nutqdan ajratib muqokama qilmaslik
kerak”ligini ta’kidlagandan keyin sinxron tadqiqotlarga nisbatan ko‘plab e’tirozlar paydo bo‘ldi. Chunonchi,
mashqur ingliz olimi Otto Jespersen o‘zining “Zamonaviy ingliz tili grammatikasi” (“Moderu Euglish
Grammar”)da tasviriy (sinxron) shaklga o‘z munosabatini bildirib: “Til to‘xtovsiz o‘zgarishda bo‘ladi, u
bo‘ysundirilgan holatlarni hisobga olmasligi mumkin... . Til holatini o‘rganish va ta’riflash behuda... . Xo‘sh,
qachongacha eski tizim depsinishini muhokama qilishadi va qachon yangisi boshlanadi? Yangi sistem
tilshunoslik loyihasi eski tilni vulgar tilda bayon qilish uchun ko‘plab tizimlar qatorida turadigan tipik
so‘nggi namuna” kabi birmuncha ters munosabat bildirib, boshqalar o‘rtasida Sossyur g‘oyalarini targ‘ib
etilishi va mukammallashtirilishiga sababchi bo‘ldi [Jespersen 1909-1949]. Shundan keyin shveytsariyalik
tilshunos Voxter Von Votburg ikki usul ham tadqiqot olib borish uchun to‘xtovsiz xizmat ko‘rsatishi va
birini boshqasi to‘ldirishi mumkinligiga ijobiy baho berdi.

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 127




LINGUISTICS

Zamonaviy amerika tilshunosligining yirik vakili Leonard Blunfild tasviriy ta’limotning yuzaga
chiqishi tarixiy tilshunoslikka bog‘ligligini aniqladi: “Til tarixiga tegishli xulosalar sinxron tahlilni ajratib
go‘ygan holatdagidek emas, balki ularni ikki tomonlama teng munosabatda o‘rganish kerak. Agar har bir
etapdagi mavjud tasviriy tizim ilmiy bo‘lmasa, qator tarixiy xulosalar ko‘ndalang bo‘lib turadi. Tasviriy tilga
muvofiq bunday usulni qo‘llash bugungi tilshunoslikning asosiy muhim vazifasi hisoblanadi va bu tarixiy
tilshunoslikka ham tegishlidir” [Walther 1972].

Xulosa. Sossyur til tizimini quyidagicha, ya’ni barcha qoidalar yig‘indisi - tovush, leksika, ibora va
sintaktik shakllar vazifasi orqali belgiladi. Sossyur uchun til, avvalambor, shaxs tomonidan amalga
oshirilgan nutq emas, balki kishilik jamiyati o‘rtasidagi tizimdir. U nutqning til uchun ahamiyatini shunday
ko‘rsatadi: “Nutq - biror bir so‘zlovchi tomonidan aniq vaqtda amalga oshiriladi. Nutq — xususiy, til —
umumiy hodisadir. Til nutqning sharti hisoblanadi... . Agar gapirayotgan jarayon tizim qoidalari asosida
qurilmasa, insonlar orasidagi aloqa munosabati amalga oshmaydi. Agar tilni o‘rganmoqchi bo‘lsak, matn
(nutq) da faqat so‘zlashish (nutqni o‘rgatish) usullarini ko‘rsatish lozim” [Bobokalonov 2017].

Sossyur nazariyasi tilshunoslik asoslarini belgilashga, til va nutq o‘rtasidagi “ratsional unumdorlik —
jamiyat uchun foydaliroq ish qilish koeffitsenti”ni ta’minlashga yo‘l ochib berdi. Bu nazariya har doim
yashirin bahs va tanqidga uchragan bo‘lsa ham, ammo barcha e’tirozlar Sossyurning ikki konseptsiyasi
oldida va uni aniqlashtirishda imkonsiz qoldi. Evropada o‘tgan asrning so‘nggi choragida ko‘p bora ta’kidlab
o‘tilgan tortishuvlar “til va nutq” bahsining ijobiy yakunlanishiga olib keldi.
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UO‘K 811.111

INGLIZCHA VA O‘ZBEKCHA DINIY MATNLAR KOPRUS TAHLILIDA ISLOMIY
TERMINLAR VA IBORALAR TADQIQI

Ataboyev Nozimjon Bobojon o‘g“li,

Buxoro davlat universiteti Xorijiy tillar fakulteti dekani, PhD, dotsent
n.b.ataboyev@buxdu.uz

Abdullayeva Nigina Abdukadirovna,

Buxoro davlat universiteti Qiyosiy tilshunoslik va lingvistik
tarjimashunoslik magistranti

n.a.abdullaeva@buxdu.uz

Annotatsiya. Bu magola ingliz va o ‘zbek tillarida diniy matnlar tahlilini olib borishga, shuningdek,
korpus tahlilini anig va mukammal tushunish uchun jami sanab chigilgan diniy terminlarning statistikasi va
natijasini korpus yordamida va korpussiz tahlildagi farglar va natijalar bilan bo ‘lishadi. Magolaning asosiy
magsadi tilshunos sifatida diniy terminlarning yangiligiga xizmat ko ‘rsatish va ularning dolzarbligiga
urg ‘uni berishga garatilgan.

Kalit so“zlar: korpus, korpus lingvistikasi, diniy atamalar, so zlar chastotasi, diniy terminlar, Shayx
Muhammad Sodiq Muhammad Yusuf, “Baxtiyor oila”,namoz, nikoh, mahr, qulogga azon va takbir, duo,
tarbiya, burch, sog ‘lig, harom narsalar, isrof va gizg ‘anchiglik.

HCCJIEJOBAHUE HCJTAMCKUX TEPMUHOB U ®PA3 B KOPITYCHOM AHAJIM3E
AHI'VIMUCKHUX U Y3BEKCKHUX PEJIUT'MO3HbBIX TEKCTOB

Aunomayusn. ILlenvio smoii cmamvu AGIAEMCA AHATU3 PETUSUOZHBIX MEPMUHOE KAK HA Y30EeKCKOM,
MAaK U HA AHSTUNICKOM SI3bIKAX, U OHA 0aém 4émKoe NOHUMAHUE KOPNYCHO20 AHANU3A NYMEM CPAGHEHUs.
CMamucmuky U 6blAGNeHUs PA3IUYULl 8 pe3yIbmamax NnoOCHEMma MepmMUuHO8 6 pPelusuo3HblX MeKCMmax c
NOMOWYbIO KOPNYCHBIX CPEOCME U Oe3 HUX.

Kniouesvie cnosa: xopnyc, KOpnycHas IUHSGUCTUKA, PETUSUO3HbIE MEPMUHbL, YACMOMHOCMYb C08,
penuzuosnvle mepmunsl, weix Myxammao Cadux Myxammao FOcyg, « Cuacmausasn cemvay, Morumsd, Opax,
npuoanoe, azam u maxoup, MoIUmMea, eocnumanue, 0012, 300pogve, 3anpemusie 6ewjy, pacmo4umenbHOCMb
u 3a8ucmo.

A RESEARCH OF ISLAMIC TERMS AND PHRASES IN THE CORPUS ANALYSIS OF
ENGLISH AND UZBEKI RELIGIOUS TEXTS

Abstract. This article intends to analyze religious terms both in Uzbek and English languages and
gives a clear understanding of Corpus analysis through comparing the statistics and finding differences in
results of counted terms within religious texts via and without corpus aids. The main aim of this article is
finding novelty and giving stress in actuality of religious terms as linguists.

Keywords: Corpus, corpus linguistics, religious terms, frequency of words, religious terms, Shaykh
Muhammad Sadiq Muhammad Yusuf, "Happy Family", marriage, circumcision, dowry, adhan and takbir,
dua, upbringing, duty, health, forbidden things, extravagance and jealousy.

Kirish. Hozirgi tez rivojlanayotgan zamonda xorijiy tillarning o‘rganilishi , undagi tadgigotlarning
olib borilishi, tillar tahlili, giyoslanilishi, tarjimasi va tildagi terminlarni tushunish , hisobini yaratish,
statistikasini olib borish, eng ko‘p duch keladigan terminlarni aniglashda ham “Korpus”ning ahamiyati
beqiyosdir. Undagi olib borilgan tadgiqotlar korpusdan foydalinilishi hisobida tez, oson, samarali va zamon
bilan hamohang bo‘lib chigadi. Shuning uchun ham bu maqola aynan diniy terminlar tahlilida nega bizga
korpus tahlili kerakligini ham isbotlab beradi.

Shunday qilib korpus o‘zi nima, undan ganday foydalanilsa bo‘ladi, uning turli tillardagi, ya’ni ingliz
(Hind-Yevropa tillar guruhi) hamda o‘zbek ( turkiy tillar gruhidagi) diniy terminlar statistikasi, lug‘atini
yaratishdagi o‘rnini ham bilib olishimiz mumkin.

“Korpus” so‘zi lotinchadan olingan bo‘lib u “tana” degan ma’noni anglatadi. “Korpus katta hajmli va
tizimga solingan matnlar to‘plamidan iborat til manbasi hisoblanadi. Korpus tilshunosligida ular ma’lum bir
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til doirasida yoki tilning ma’lum bo‘limida statistik tahlillarni amalga oshirish, garashlarni, tildagi hodisalar
yoki nazariy qoidalarni tekshirish uchun foydalaniladi”. [8,6]

Korpus tahlili bizga nima uchun zarur?

1. Korpus yordamida yangi tildagi matnlarda uchragan so‘zlarning tahlili olib borish mumkin

2. Tilni o‘rganuvchi, unda tadgidot olib boruvchilar uchun tahlillar natijalarini tezlashtirib beradi

3. Diniy matnlarni tushunishda, tahlil va tadgiq gilishda ham eng samarali usul hisoblaniladi.
Chunki u yordamida, matinlarda kelgan so‘zlarning chastotasi aniglanilib eng ko‘p takror keluvchi terminlar
statistikasi yaratiladi. [10]

4. Shuningdek, eng dolzarb va ko‘p ishlatiladigan so‘zlarning diniy terminlar lug‘atini yaratishda
ham bevosita xizmat giladi

5. Hamda eng zamonaviy ingliz tiliga arab tilidan kirib kelayotgan so‘zlarning yangiligini,
o‘zlashma so‘zlar ekanligini ham ko‘rsatib beradi.

Hozirgacha O‘zbekistonda bir necha olimlar korpus sohasida o‘zlarining keng tadgiqotlarini olib
borganlar, Jumladan: Raupova L., Elov B., Abjalova M., Alayev R. O‘zbek tilining ta'limiy korpusi va uning
imkoniyatrlari bo‘yicha, Zaxarov V., Mengliyev B., Xamroyeva Sh. Korpus lingvistikasi: korpus tuzish va
undan foydalanish borasida o‘quv go‘llanma va bir necha ishlar olib borilgan.

Materials:

Korpus tahlili, Shayx Muhammad Sodiq Muhammad Yusufning “Baxtiyor oila” asarlari

Metodlar

Ushbu magolada, solishtirish (Comparative), Quantative (Miqgdoriy sanash), Observation & Corpus
analysis (Kuzatish tahlil) metodlari qo‘llanildi.

Natijalar

Bu mavzu ustida ishlash davomida quyidagi natijalarga erishildi:

1. Shayx Muhammad Sodiq Muhammad Yusufning “Baxtiyor oila” kitoblari tadqiqot uchun
olinib, undagi 3-5 betlarda kelgan diniy terminlar soni avval inson omili asosida sanaldi. Unga ko‘ra, 3 betni
ko‘zdan kechirib so‘zlar soni aninglash uchun taxminan 20 minut vaqt sarflanib,

e “Odam” termini 3 marotaba,

¢ “Nikoh” so‘zi 6 marotaba,

e “Oila” so‘zi 11 marotaba

¢ “Halol” so‘zi 4 marotaba

e “Sunnat” so‘zi 1 marta

¢ “Qiyomat” so‘zi esa 2 marta kelganligi ma’lum bo‘di. Agar butun bir asarni ko‘zdan kechirib so‘zlar
sanog‘i olinadigan bo‘lsa, unda 490 betlik asar uchun taxminan 3 266,6 minut= 54,44 soat vaqt talab gilinar
ekan (1-chizma):

“Baxtiyor oila” asarining
so’zlar chastotasi tahlili

Inson omilida 3 bet
uchun [3-5-
betlar]20minutda
taxminan sanaldi

“Korpus” tahlilida bu
natija samarali va tezkor
tarzda taxminiy 5 minut

natijalar olinadi

Butun asar -490 bet
uchun taxminiy ketadigan
vaqt: 54,44 soat

1-chizma. “Baxtiyor oila” asarining so‘zlar chastotasi tahlili

Agar asarlardagi terminlar tahlili va tadqigi oddiy kuzatish va solishtirish metodi asosida olib borilib
sanog‘i so‘zlarning olib borilganida edi , unda juda ham ko‘p vaqt sarflanilib, yig‘iladigan ma’lumotlar
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samarasi va natijasi korpus tahlili asosida beriladigan natijani bera olmasligi aniglandi. Korpus tahlilning
afzalliklarini quyidagi chizmada berishga harakat gildik (2-chizma):

Diniy
terminlar
chastotasini
tez va

samarali
aniglab beradi

Korpus
tahlilning
afzalliklari:

’ Inglizcha-
O’zlashgan 0’zbekcha

so’zlarni topish
& tarjimada
oson qo’llash

diniy terminlar
lug’atini
yaratadi

2-chizma. Korpus tahlilning afzalliklari

Xulosa. Ushbu mavzu tadgiqi olib borilishi davomida quyidagi xulosalar aniglandi:

A. Korpus: Tilshunoslikda korpus (ko‘plikda corpora) yoki matn korpusi katta va tizimlangan matnlar
to‘plamidan (hozirgi kunda odatda elektron saqlanadi va qayta ishlanadi) iborat til manbayidir. Korpus
tilshunosligida ular muayyan til doirasida statistik tahlillarni amalga oshirish va gipotezani tekshirish, tildagi
hodisalarni kuzatish yoki nazariy lingvistik goidalarni tekshirish uchun foydalaniladi. [11]

B. Hozirgacha diniy atamalar uchun korpus tahlili va tadqigi bo‘yicha O‘zbekiston bo‘ylab sanogli
ishlar mavjud, bu sohada talab ham yugori.

C. Inson omili asosida olib borilgan korpus tahlili ham samarali ham vaqt jihatdan unumli
hisoblaniladi. Masalan SHayx Muhammad Sodig Muhammad Yusufning Baxtiyor oila asarlari tahlili uchun
fagatgina 3 bet uchun 20 minut ichida diniy terminlarning ozchilik soni aniglandi , agar to‘liq kitob tahlil
gilinganda esa taxminan 55 soat yoki undan ham ko‘proq vaqt ketgan bo‘lardi.Qo‘l mehnati orgali gilingan
kuzatuvda “Oila” so‘zi eng ko‘p uchraydigan diniy termin bo‘lib, 3 betning o‘zida 11 marotaba taxminan
takrorlangan. [7, 3-5b]

D. Birog bu hisob-kitoblar Corpus dasturi asosida gilinganda esa taxminan 5 dagiga sarflangan bo‘lar
edi.

E. Korpus lingvistikasida ishlash bizning milliy tilimiz-O‘zbek va ingliz tillarining diniy terminlarini
yig‘ish, lug‘atini yaratish va chastotasini aninglashda bizga ancha go‘l beradi. Umid gilamizki, bu magola
asosida yig‘ilgan ma’lumotlar foydali va nafli bo‘ladi.
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UO‘K 81
NOVERBAL NUTQNING NEYROPSIXOLINGVISTIK SHARTLARI VA SABABLARI
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Annotatsiya. Neyropsixolingvistik nugtayi nazardan tagdim etilayotgan mazkur maqolada insult,
yurak, gand va zob, shuningdek, onkologik kasalliklarni keltirib chigaradigan sabab va ogibatlar, uning
oldini olish choralari, xalgaro arsenalda sog lom turmush tarziga amal gilish, inson gadrini ulug ‘lash,
ma ‘naviy immunitet dasturini yaratish, dunyo xalqlarini hamjihatlikka chaqirish, shuningdek, svilizatsiya
markazida turgan insonni barkamol, yetuk, ma’rifatli, xarizmali, siyosiy liderga integraysiyalashning
dolzarb muammolari hagida bahs yuritilgan. Shuningdek, svilizatsiya markazida turgan lingvistik
shaxsning barkamol, yetuk, ma’rifatli, xarizmatik, siyosiy yetakchiga integratsiyalashuvining dolzarb
muammolari muhokama qilindi. Ushbu maqgolada zamonaviy neyropsixolingvistikaning o ‘rni,
kommunikativ kompetensiya va malakani shakllantirish shartlari, ijtimoiy-siyosiy xususiyatlari tahlil
gilinadi. Magolada psixologiya, madaniyatshunoslik va nevrologiya fanlarining rivojlanishida tilning roli
juda zarur va dolzarb masala ekanligi asoslangan.

Kalit so‘zlar: insult, « yangi dunyo» tushunchasi, xarizmali inson, motivatsiya, unson qadri,
barkamol yetuk shaxs, komil inson, ma rifatli shaxs, motivatsiya, til, tafakkur, tarbiya, mehr, shirin so ‘Z.

HEMPOIICUXOJMHI BUCTUYECKHUE YCJIOBUS U TPUUYUHBI HEBEPBAJIBHOM
PEYHN

Aunnomauyusn. B oannoti cmamve ¢ HeUpPONCUxXoaI02UYeckou mouKu 3peHust npedCcmasienbl NPUYUHbL
U ROCeOCmBUs UHCYIbMA, cepoya, ouabema u paka, a maKice OHKOJIO2UYECKUX 3a00/1e6aHull, Mepbl UxX
NPOPUAAKMUKY, NPUBEPICEHHOCb  300P0BOMY  00pA3Y  JCUSHU 8  MENCOVHAPOOHOM  apceHdle,
npoCiasienue Yen08eueckoe0 O0OCMOUHCIEA, OYXOBHOCU ObLIU  0OCYIHCOeHbl BONPOCHL CO30AHUS
NPOSPAMMbL UMMYHUMEMA, NPU3bLealoueli Hapoobl MUPA K eOUHCMEY, d MAKNCe AKMyaibHble NPoOaeMbl
uUHmMeZpayuy  Yeio8eKd, HAX00Uuje20Css 6 YeHmpe YUSUAU3AYUU, 6 KOMNEMEHMHO20, 3DPelo2o,
NPOCEEUWEHHO20, XAPUSMAMUYHO20, ROAUMUYecKoeo nuodepa. Takoce ObLiu 0OCYHCOEHbI AKMYATbHBIE
npobiemvl uHmMezpayuU A3bIKOGOU JUYHOCMU, HAXO0O0AWelUCs 6 YeHmpe YUBUIU3AYUU, 8 3PeNozo,
NPOCEEUWEHHO20, XAPUSMAMUYHO20, NOAUMUYECK020 Iudepd. B daunoii cmamve ananuzupyemcs ponwv
COBPEMEHHOU HeUPONCUXOTUHSBUCIMUKY, YCIO08USL (POPMUPOBAHUS KOMMYHUKAMUBHOU KOMNEMEeHMHOCU
U KOMNEMeHMHOCIMU, a MaKice COYUanbHo-noaumuyeckue ocobennocmu. Cmamvs 0CHOBAHA HA MOM,
YUMo poilb A3bIKA 8 PA3GUMUU NCUXOTI02UU, KYAbMYPOLO2UU U HEUPOOUOIO2UU ANAEMCSA OYEHD HYIICHbIM U
AKMYyanbHbIM 6ONPOCOM.

Knrwouesvie cnosa: uncynom, KOHYenyusi «<HOB020 MUpAy, XAPU3MAMUYHbLIL 4el06eK, MOMUBAYUs,
yeo8eyecKue YeHHOCMU, 3Peblll YeN08eK, COBEPUICHHDBII YETI08EK, NPOCEEMIEHHbIN YeI08eK, MOMUBAYUS,
A3bIK, MblULIEHUE, 00pa3osanue, 10606b, Cl1a0Koe ClO6O.

NEUROPSYCHOLINGUISTIC CONDITIONS AND CAUSES OF NONVERBAL SPEECH

Abstract. In this article presented from the neuropsychological point of view, the causes and
consequences of stroke, heart, diabetes and cancer, as well as oncological diseases, their prevention
measures, adherence to a healthy lifestyle in the international arsenal, glorification of human dignity,
spiritual immunity creation of the program, calling the peoples of the world to unity, as well as the actual
problems of integration of a person at the center of civilization into a competent, mature, enlightened,
charismatic, political leader were discussed. Also, the current problems of integration of a linguistic
person, who is at the center of civilization, into a mature, enlightened, charismatic, political leader were
discussed. This article analyzes the role of modern neuropsycholinguistics, the conditions for the
formation of communicative competence and competence, and socio-political features. The article is
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based on the fact that the role of language in the development of psychology, cultural studies and
neuroscience is a very necessary and urgent issue.

Key words: stroke, «new world» concept, charismatic person, motivation, human value, mature
person, perfect person, enlightened person, motivation, language, thinking, education, love, sweet word.

Kirish. Oc‘zbekiston Respublikasi Prezidenti Shavkat Mirziyoevning Birlashgan Millatlar
Tashkilotining “Inson huquglari yo‘lida harakatga da'vat” summitida bergan takliflari hamda Yangi
Oc‘zbekistonning 2030-yilgacha mo‘ljallangan Bargaror rivojlanish strategiyasida ko‘zda tutilgan har bir
insonning huquq va gonuniy manfaatlarini ta'minlash, inson gadrini tiklash va “hech kimni e'tibordan
chetda qoldirmaslik” tamoyili asosida olib chiggan tashabbuslari ezgu ishlarni amalga oshirishda
dasturulamal bo‘lib xizmat gilmogda. Biroq dunyodagi siyosiy begarorlik, urush, ochlik, alamal iglim
o‘zgarishlari, tabiiy ofat va boshgalar sabab bo‘lmogda va insoniyatning yagona maqgsad atrofiga
birlashsishiga giyinchilik tug‘dirmoqgda. Bularning bari asab tizimi kasalliklaritning paydo bo‘lishiga
ta’sir etuvchi ichki va tashqi omillar sanaladi.

Bugun insoniyat insult va boshga jiddiy kasalikllarining imkoniyatlarini kengaytiradigan global
ingiroz, siyosiy kelishmovchilik, iqtisodiy tanqgislik, ma’naviy tushkunlik va mintaqaviy vaziyatning
keskinlashib borayotganiga guvoh bo‘lmogda. Darhagigat, dunyoni tinchitish uchun fors-major
vaziyatlarda nutq tangisligi mavjud.

Muloqot - bu ikki shaklda - og‘zaki va og‘zaki bo‘lmagan noverbal nutq ta'sirida tashkil etiladi.
Mulogot odamlar amalga oshiriladigan o‘zaro ma'lumot almashinuvining ijtimoiy-psixologik jarayonidir.
Demak, ma'lumotlar odamlarga og‘zaki (verbal) yoki og‘zaki bo‘lmagan (noverbal) tarzda uzatiladi. Bu
ikkala aloga vositalari bir xil darajada muhimdir. Bu ikkala holat ham o‘zbek lingvokultorologiyasi va
psixonevrolingvistika fanida chuqur o‘rganilmagan.

Til hagigatan ham har bir xalgning mulogot vositasi va ko‘zgusidir. Til madaniy hodisa, shuning
uchun har bir mamlakatning merosi, siyosiy va madaniy gadriyati sanaladi. Til har bir xalgning yashash
shartidir. Jamiyat a'zolari teng huquqgli mavjudotlardir. Har bir inson jamiyatda yashash, mulogot gilish,
mas'uliyatni his qgilish va ko‘p tillarni bilish huqugiga ega.

Asosiy gism. Og‘zaki bo‘lmagan noverbal mulogot jismoniy harakatdagi tezkorlikni, vaziyatga
moslashishni, nutgda adekvat mulogotni, fikrning ravshanligini ta'minlash uchun zarurdir [1; 6 238;
8,246; 10.189]. Chunki og‘zaki bo‘lmagan mulogot ma'lumotlarni uzatishning o‘ziga xos vositasidir.
Noverbal vositalar nutq jarayoniga hamroh bo‘lishi, nutgni to‘ldirishi va ba'zi hollarda tinglovchi uchun
ma'lumotni "so‘zsiz" ifodalashi mumkin. Neyropsixolingvistika asosiy e'tiborni uchta jihatga garatadi: 1)
aqliy tayyorgarlik, 2) miya faoliyati, 3) til ko‘nikmalari [3.247; 8.246].

Noverbal aloga vositalariga quyidagilar kiradi:

1. Kinesika - ifodali harakatning imo-ishorasi, bu harakatning yo*‘nalishi.

2. Mimikriya - pauzaning davomiyligi, oyoqglar harakati, tananing holati, ko‘z (nigohi) bilan aloga,
kontaktlarning chastotasi.

3. Prosodik va qo‘shimcha tilshunoslik — intonatsiya, ovoz, pauza, nafas chiqarish, yig‘lash, kulish,
yo‘talish, tembr;

4. Takeshika — qo‘l berib ko‘rishish, olgishlash, o‘pish;

5. Proza slyuda - masofani saglashni magsad qilish. Slyuda — aslida ma’dan. “Slyuda” iborasi tog*
ma’danlarining butun bir oilasini o‘z ichiga oladi va ular muskovit, flyugopit, biotit, lepidolit slyuda
hisoblanadi. Ularning nomini talaffuz etish oson emas, shu boisdan bu ma’danlarni “slyuda” degan
birgina so‘z bilan atashadi.

Kinesika noverbal mulogotning eng muhim vositasidir. Kinesika inglizcha so‘zdan kelib chiggan
bo‘lib, alogada ifodalovchi va tartibga solish funksiyasiga ega. Bu boshga odamning holatiga, garashiga,
yurishiga yuz ifodalarida namoyon bo‘ladi.

Mimika - bu aloga ishtirokchilari uchun tushunarli bo‘lgan signallar to‘plami, masalan, qo‘llar va
boshning turli harakatlari, imo-ishoralar. Imo-ishoralar soni odamlarning ozlarini osongina tushunishlari
uchun muhimdir. Mimikaning asosiy xususiyati uning yaxlitligi va dinamikasidir. Bu shuni anglatadiki,
oltita asosiy hissiy holatning (g‘azab, quvonch, go‘rquv, azob-uqubatlar, ajablanish va jirkanish) yuz
ifodasi paytida yuz mushaklarining barcha harakatlari muvofiglashtiriladi. Bu haqda V.A.
Labunskayaning tadgigotlaridan bilib oldik [8, 246]. Barcha odamlar, millati va madaniyatidan gat'i
nazar, ushbu taqlid konfiguratsiyalarini tegishli his-tuyg‘ularning ifodasi sifatida yetarlicha aniqlik va
izchillik bilan bajaradi. Yuz ifodasi birligi mina deb ataladi. Har bir mina yuz konfiguratsiyasini
ifodalaydi. Axborot asosan qoshlar va lablarning turli pozitsiyalari orgali uzatiladi.
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Doimiy his-tuyg‘ularga ko‘prog quvonch, ajablanish, jirkanish, g‘azab va gayg‘u hissi va kamroq
go‘rquv hissi kiradi. V.A. Labunskoyning so‘zlariga ko‘ra: "Agar odam hayajonlansa, gizigsa yoki
ko‘tarinki kayfiyatda bo‘lsa, uning ko‘zlari odatdagidan to‘rt barobar ko‘proq ochiladi". Aksincha, u
g‘azablangan yoki g‘amgin bo‘lsa, uning ko‘zlari odatdagidan ko‘ra gisiladi. Bunday hollarda old
gismlarning quyidagi holatlari bo‘ladi: 1) hissiy holatlar: g‘azab, nafrat, azob, go‘rquv, ajablanish,
quvonch; 2) og‘iz holati, ochiq og‘iz, yopiq og‘iz. Og‘iz odatda yopiq; 3) lablar holati: lablar burchaklari
tushiriladi yoki ko‘tariladi; 4) Ko‘z shakli: ko‘zlar ochiq yoki qgattig. Ko‘zlar gisilgan, ko‘zlari katta
ochilgan, ko‘zlarning yorqinligi toraygan yoki ochig, ko‘zlar yorgin yoki xiralashgan, ko‘zlarning
yorginligi yorqgin ifoda etilmaydi; 5) qoshning holati: qoshlar burun ko‘prigida olinadi, goshlar
ko‘tariladi, goshlarning tashgi va ichki burchaklari ko‘tariladi; 6) Peshonaning holati: Peshonaning
burmalari vertikal burun ko‘prigini hosil giladi. Peshonada gorizontal harakatlanuvchi burmalar
ko‘rsatilgan; 7) Yuz holati: muzlatilgan yuz, dinamik yuz. Bular insonning sog‘lom holatini depressiya,
desleksiya, stress va insult kasalliklariga yaginlashtiruvchi alomatlar va sabablardir.

Yuz ifodasi nafagat odam hagidagi ma'lumotni, balki uning tashqi ko‘rinishini ham o‘z ichiga
oladi. Yuz insonning psixologik holati hagidagi asosiy ma'lumot manbai bo‘lib, yuz ifodalari tana
harakatlariga qaraganda ongli ravishda bir necha marta yaxshi boshqgariladi” [8, 246]. Misol uchun,
ma'lum bir sharoitda, agar inson o‘z his-tuyg‘ularini yashirishni yoki ataylab yolg‘on ma'lumotni
yetkazishni xohlasa, uning tanasi ham ma'lumot manbasiga aylanadi. Muloqotda ifodali imo-ishoralar
ham muhim rol o‘ynaydi. Har ganday og‘zaki amalga oshiradigan axborot inson tanasining imo-ishoralari
va pozitsiyalari orgali amalga oshiriladi. Tadgigotchilar tananing pozitsiyasini shunday ta'kidlashadi: "Bu
ma'lum bir madaniyatga xos bo‘lgan inson tanasining pozitsiyasi, ya’ni ruhiy holatidir. Tana holati - bu
inson xatti-harakati va og‘zaki xususiyatlar elementlarining birligi. Shuning uchun bu tana tilidir ”’[2, 176;
11]. Har bir xalgning madaniy an'analarini tananing ruhiy holatidan ham aniglash mumkin. Ma'lumki,
inson muloqotga gizigsa, u suhbatdoshiga e'tibor beradi va u bilan uchrashadi. Agar u mulogotga
gizigmasa, aksincha, u yon tomonga egilib, orgaga suyanadi. O‘zini e'lon gilmogchi bo‘lgan, tik turgan
holda, tarang holatda, yelkalari ochiqg, ba'zida go‘llarini beliga go‘yadi; inson erkin va xotirjam holatda
"o‘zini ozod his giladi". Turli odamlarning madaniyati ganchalik fargli bo‘lmasin, hamma joyda
insonning hissiy holatini yaxshilaydigan, his-tuyg‘ularni uyg‘otadigan, mulogotning intensivligini
oshiradigan o‘xshashliklar mavjud bo‘ladi. Individual imo-ishoralarning o‘ziga xos ma’nolari
madaniyatlaraeo farq gilsa-da, ularning imo-ishoralarda o‘zaro o‘xshash jihatlar mavjud [1; 5,416; 7,
164]. Bular:

1) Kommunikativ imo-ishoralarda (salomlashish, xayrlashish, diggat gilish, tagiglash, ma‘qullash,
rad etish, so‘rog gilish va boshgalar);

2) Modal munosabat, ya’ni baholash imo-ishoralari: ma’qullash va norozilik, ishonch va
ishonchsizlik, chalkashlik kabilar, nutq kontekstida ma’noga ega bo‘lgan tasviriy imo-ishoralar sezilarli
darajada bir xil ifodalanadi.

Prosodik va ekstralingvistik vositalar nutg ogimini tartibga soladi, lingvistik aloga vositalarini
saglaydi, ular nutq so‘zlarini to‘ldiradi, almashtiradi va bashorat giladi, hissiy holatni namoyon etadi.
G-ayrat, ishonchsizlik, quvonch, g‘azab, gayg‘u, qo‘rquv va charchoq kabi boshga holatlar odatda tana
tili bilan yetkaziladi. Ammo tibbiyot nuqgtai nazaridan kuch, ya’ni energiya intensiv harakat bilan yuzaga
chigishni talab etadi. Energiyaning bug‘ilishi tana muvozanatini buzadi. G‘azab, gayg‘u, qo‘rquyv,
yig‘lash kabi holatlar energiya chigarishga yordam beradi. Aks holatda energiyani gisib qo‘yish, ko‘p
jihatdan sabr bilan miya va yurakni tormozlab turish, ya’ni ichki ruhiy bosimni jismoniy harakatga
ko‘chishiga to*sqinlik gilish natijasida miya va yurakning funksional buzulishlari paydo bo‘ladi. Nutgda
ohang buzilishlari seziladi, ohang esa odatda gisqa jumlada, so‘z-gap strukturasida ifodalanadi. Intensiv
kuchli harakatni miyada sindirib borishi ogibatida asab nerv tolalari charchaydi, gon tomirlaridagi mavjud
tromblar gon sirkulatsiyasiga tusqinlik giladi. Miyaning normal holatda ishlashi va yetarli darajada
normal ozuglanishida muammolar yuzaga keladi. Natijada yurakda bosimning kuchayishi ogibatida infark
va miyaga quyilgan gonning funksional buzulishi ogibatida insul kasalliklari kelib chigadi. Bundan
birmuncha oldinroq esa inson tanasiga gand va zob kasalliklari xuruj boshlab go‘yadi.

Har ganday verbal nutq oxirida intonatsiyaning ko‘tarilishi yoki pasayishi, ovozning bo‘g‘iq yoki
ters ohangda chigishiga olib keladi. Prosodiya nutgning balandligi, ovoz balandligi, ovoz tembri, urg‘u
kuchi kabi ritmik va intonatsion jihatlarning umumiy nomidir. Ekstralingvistik tizim - bu nutqda
pauzalarni kiritish, shuningdek, odamning turli xil psixofiziologik ko‘rinishlari: yig‘lash, yo‘talish, kulish,
xo‘rsinish va boshgalardan iborat [16, 3-230].

"Proksemika" atamasi aloganing birinchi fazoviy tuzilishi sifatida amerikalik antropolog E. J. Xoll
tomonidan kiritilgan [12]. "Proksemika™ "maxfiylik" degan ma'noni anglatadi. Proksimal xususiyatlar
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aloga paytida sheriklarning yo‘nalishini va ular orasidagi masofani o‘z ichiga oladi. Madaniy va milliy
omillar aloganing proksemik xususiyatlariga bevosita ta'sir giladi. Prosemik signallar: odamlar orasidagi
masofa, teginish, gabul giluvchining yelkasiga tegish va boshgalar. Demak, og‘zaki bo‘Imagan noverbal
mulogot, bu so‘zlardan foydalanmasdan o‘zini namoyon gilishning alohida mulogot usulidir. Odamlar
o‘rtasidagi umumiy tana tili og‘zaki bo‘lmagan mulogotning asosidir. Imo-ishoralar va tana harakatlari
tilini bilish nafagat suhbatdoshni yaxshiroq tushunish holati, balki tillarni o‘rganish va o‘rgatish
jarayonida nutq holatlarini ko‘rsatish orgali o‘zaro o‘zini tushuntirish vositachisidir. Shunday qilib,
odamlar orasida umumiy tana tili og‘zaki bo‘lmagan mulogotning asosidir. Demak, noverbal mulogot, bu
so‘zlarni ishlatmasdan verbal nutq o‘rnida o‘zini namoyon qilish usulidir. Imo-ishoralar va tana
harakatlari tilini bilish nafagat suhbatdoshni yaxshirog tushunishga va tushuntirishga yordam beradi.

ljtimoiy, siyosiy, madaniy-maishiy, geografik va ekologik tahlillar inson ong-takakkuriga gay
darajada ta’siri va insoniyatning muayyan darajada asab kasalliklaridan aziyat chekishi qatorida insultga
chalinish sabablariga e’tibor qaratamiz. Bular:

1. Ijtimoiy ta’sir: ishsizlik, bank, moliya va "kredit bo‘yicha" hayotni ommalashtirish,
madaniyatlarni aralashtirish va assimilyatsiya gilish, aholi gatlamlarining qutblanishi va daromadning
tabagalanishi, boy-kambag‘allarning turmush tarzi o‘rtasidagi farq, urf-odatlar va ijtimoiy xulg-atvor
normalari buzilishi, gadriyatlarni yo‘gotish va almashtirish, biznes mafkurasining tobora ommalashib
borayotgani;

2. Siyosiy ta’sir: demokratik jamiyatda mansabparastlik, konstitutsiyon huquq erkinligi buzilishi,
noto‘g‘ri siyosiy qarorlarning gabul qilinishi, siyosiy yetakchilikda taktik, strategik ustuvor ijtimoiy-
siyosiy g‘oyalarning yo‘gligi, tug‘ilish va o‘lim ko‘rsatkichlarining demografik begarorligi, fugarolarning
ijtimoiy tabagalashuvi, ijtimoiy-psixologik muhitni yaratishga ta'sir giluvchi seperatistlar, banditlar,
mafiya va korrupsion holatlarning ijtimoiy vertikallashuvi, real axborotni aholidan yashirish, siyosiy
mafkura, adolatsiz saylovlar, mamlakatda ichki va tashqi vaziyatning keskinlashuvi, muxolifat kuchining
siyosat va biznesga ta’sir etuvchi omillari;

3. Ma’naviy-maishiy ta’sir: maishatparastlik va semirish, muhojirlik va oilasizlik, axlogsizlik,
ochlik va jismoniy zaiflik, nosog‘lom turmush tarsi;

4. Geografik joylashuv va tabiiy iqlim ta’siri: ekologik buzilishlar, iglim o‘zgarishlari, zilzila va
tabiiy ofatlar.

Shular hisobidan gand, zob, kordiologik va psixiatrik kasalliklar dunyo migyosida keskin
ko‘paymogda. Shu jumladan, insultni yuzaga chigishiga ham yordam beradigan birlamchi omil: ruhiy
charchoq, stress, depressiya, ruhiy toligish va go‘rgish. Bularning tagzaminida informatsiyaning ko‘pligi,
ichki va tashqi ijtimoiy-siyosiy ta’sir, ruhiy toligish va asab tizimining buzilishlari oqibatlaridir.

Bularni aniglash uchun ganday usullar go‘llaniladi?

Jahon tilshunosligida matn tilshunosligi bo‘yicha olib borilgan zamonaviy tadgigotlar asosida
quyidagi usullar go‘llanilganligi va bunday usullarning xilma-xilligini kuzatish mumkin:

1) diskurs tahlil;

2) davlat siyosatini o‘rganish;

3) Maslou piramidasi;

4) SWOT matritsasi;

5) PESTEL tahlili;

6) harakat tadgiqoti;

7) amaliy tadgiqotlar;

8) Porter modeli. Chunonchi:

Diskurs tahlili - bu inson va ijtimoiy fanlar sohasi bo‘lib, uning obyekti nutq bo‘lib, uslubiy
mulohazani nazarda tutadi. Nutq tahlili esa og‘zaki yoki yozma nutgning mazmuni va mohiyatini
o‘rganadigan ko‘p tarmoqli, sifat va migdoriy yondashuv hisoblanadi.

Davlat siyosatini tahlil gilish - bu davlat harakatini o‘rganish, boshgacha aytganda, davlatchilik va
davlat qurilishi bilan bog‘liq tamoyillarga asoslanadi. Shuningdek, bosh magsad, hukumat o‘z davlat
siyosatini ganday amalga oshirishi va jamiyatga ganday ta'sir gilishini tushunishdir.

Maslou piramidasi. Maslou piramidasi deb nomlanuvchi ehtiyojlar piramidasi 1940-yillarda
psixolog Avraam Maslouning "Inson motivatsiyasi nazariyasi", “Psixologik sharh” asarida olib borilgan
kuzatishlar asosida motivatsiya nazariyasini izohlovchi ehtiyojlar ierarxiyasining piramidali tasviridir.
(Maslou, 1943, 370-396-betlar). Boshga tahlil usullari ham muhim ahamiyat kasb etadi.

Ko‘rinib turibdiki, bu usullar nafagat matn, balki jamiyat taraqqgiyotining turli tomonlarini tahlil
gilish uchun ham muhim ahamiyatga ega. Og‘zaki mulogot orgali odamlarning his-tuyg‘ulari va
munosabatlari jonlanadi. Internet, matbuot va boshga manbalardan axborotlar mantigan to‘g‘ri va anigq,
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ba'zan esa noaniq uzatiladi. Fikrlar real dunyoda og‘zaki va og‘zaki bo‘Imagan holda parallel va alohida
almashinadi. Muloqot orgali ma'ruzachi nafagat ma'lumotni uzatadi, balki xabarni tahlil va sintez giladi,
muammoni hal gilishdagi giyinchiliklar hagida fikr almashadi, shikoyat giladi, talab giladi, savol beradi,
javob izlaydi va hokazo. Bu esa tinglovchiga ruhiy ta’sir o‘tkazishi tabiiy holatdir.

Aksariyat tilshunos olimlarning fikricha, verbal va noverbal mulogot omillari shundan iboratki,
odamlar bir-biri bilan ko‘rishish, xayrlashish, uchrashish, olgishlash, tabriklash, gayg‘urish, kechirim
so‘rash, taklif qgilish, tasdiglash, inkor etish, ajablanish kabi istak-xohishlarini kommunikativ mulogotda
o‘zaro namoyon etadilar. Bunday aloga jarayonlari diskurs munosabatda yaxshi kuzatiladi [2.176; 4, 122;
10, 189]. Noverbal nutq signallari, og‘zaki nutq kabi, tinglovchiga ma'lumotni uchta holatda uzatadi: 1)
suhbatdoshga ma'lumot uzatishda, 2) suhbatdoshga ta'sir gilishda, 3) suhbatni jonlantirilishda [6, 238].
Natijada, mulogotning har ganday turi diplomatik munosabatlar psixologiyasiga borib tagaladi, bunday
holatda ham noverbal mulogot, odam o‘zini so‘zsiz ifodalashi inobatga olinadi. Bunda ham tana tili
noverbal mulogotning asosi bo‘lib xizmat giladi. Imo-ishora tili va tana harakatlari nafagat suhbatdoshni
yaxshiroq tushunishga yordam beradi, balki diplomatik jarayonda o‘zini ifodalashda juda muhim
muammolarni bartaraf etishga yordam beradi. Verbal va noverbal nutq insonning jamiyatda o‘zini
namoyon gilishi uchun sharoit yaratadi. Bundan kelib chigadiki, bu nutgiy ko‘rinishlar giyinchiliklarning
oldini olishga va maxsus ta’lim ehtiyojlarini qondirishga yordam beradi. Imkoniyati cheklangan bolalarga
ta'lim olish va bilimlarni o‘zlashtirishga motivatsiya berish uichun o‘gish uslubi bo‘lib xizmat giladi.

Ayni vaqtda Yer sayyorasini asrab qolishning yagona imkoniyati nuqgtayi nazaridan muammoli
savol paydo bo‘ladi yer yuzida insult oldini olish mumkinmi? Gap Planetani asrab golinishi hagida borar
ekan, masalaning nazariy ahamiyatiga emas, balki darhol, amaliy ishga ko‘chish magsadga muvofiqdir.
Bizning nazarimizda, agar butun dunyo xalqlari Moviy gumbaz ostidagi Yer sayyorasida “Tinchlik,
Erkinlik, Hamkorlik, Birdamlik, Tenglik, Sog‘lom iqtisodiy ragobat, Adolatli jamiyat va shaffof
siyosat” shiori ostida jipslashsa va urush, gabohat, razolat, har xil turdagi buzg‘unchiliklarga chek qo‘yib,
inson gadrini oshirishga ilk gadam qo‘yishga ulgursa ezgu magsadni amalga oshirish shartlarini amalga
oshirgan bo‘ladi:

Birinchi shart: “Mehr, shirin so ‘z va inson qadri-gimmati” ta 'minlash.

Ikkinchi shart: tibbiyot etiketida inson qadrini oshirish uchun “sog‘lom inson — sog‘lom jamiyat”
ramzini namoyon etish.

Uchinchi shart: atmosfera ifloslanishiga yo‘l go‘ymaslik, kimyoviy chigindilarni ochiq
atmosferaga chigarmaslik, sun’iy oziq-ovgat mahsulotlaridan voz kechish, narkotik moddalarni batamom
tagiglab yo‘q qilish, tabiiy mahsulotlarni yetishtirishni ko*paytirish va sog‘lom turmush tarsiga gaytish.

To‘rtinchi shart: qir’gin-barot urushlarni to*xtatish, xalglar o‘rtasida nafrat, g‘azab, gabohat, fitna,
nayrang, bid’at, siyosiy tazyiq, iqtisodiy blokada, xunrezlik, jinoyatchilik urug‘ini sochmaslik. Tabiiy
ofat, ocharchilik, zilzila, to‘fon, iglim buzilishi, girg‘oqchilik, irgiy kamsitishlarga birdam va hamjihat
bo‘lish,

Beshinchi shart: xalgaro doirada dinlar o‘rtasidagi nifoglarga barham berish.

Oltinchi shart: ma’naviy yetuklikka erishishning xalgaro platformasini tanlash.

Bu shartlar nafagat insult yoki infark oldini olishga, balki Yer kurrasida yagona magsadni
ta’minlashga, bashariyat a’zolarini ma’naviy poklash va sog‘lomlashtirishga zamin tayyorlaydi. Birgina
insult kasalligi ustida to‘xtalsak. Miyadagi gon aylanish tizimida kelib chiggan keskin jiddiy muammo
insult deb ataladi. Miyaga qon quyilishi kasalligining barcha turlari ikki ko‘rinishda bo‘ladi: 1)
gemorragik va 2) ishemik insultni keltirib chigaradi. Ikki holatda ham insult yaxshi yakun topmaydi.
Birinchisida yig‘ilgan gon asab tolalariga bosim o‘tkazadi va ular ishlashdan to“xtaydi. Ishemik insultda
miya hujayralariga kerakli oziq va kislorod yetib bormasligi natijasida ular nobud bo‘ladi. Miyaning gaysi
gismi zararlansa, u ishtirok etuvchi nevrologik funksiya ham ishdan chigadi. Kimdir nutq gobiliyatini
yo‘gotadi. Kimdadir gisman yoki to‘liq falajlik yuzaga keladi. Nafas olishga to‘sqginlik giluvchi
muammolar ham kimningdir boshidan o‘tishi mumkin. Yana kimdir vafot etadi.

Xavf guruhida: qon bosimi (gipertoniya) dan aziyat chekuvchilar; yurak yetishmovchiligi yoki
aritmiya bilan xastalanganlar; gandli diabeti bor kishilar, ortigcha vaznlilar; estrogen migdorini
o‘zgarishiga sabab bo‘luvchi ma'lum bir dori vositasini gabul giluvchilar; kam harakat giluvchilar; gonida
xolesterin baland bo‘lgan bemorlar; kashandalar; uyguda bosingirovchilar va boshqalar kiradi. Ona
sayyorada genetik xususiyatlaridan tashqari insult bilan og‘rigan erkaklar ayollarga nisbatan ehtimollik
darajasi yuqgori [3, pages 3-223].

Jahon migyosida insultga gaysi kasb egalari ko‘p chalingan? degan savol tug‘iladi. Bunday aniq
statistik ma’lumot yo‘q. Ammo insultga chalingan aholining aksariyati erkaklar, ziyolilar, yuqori
intellegensiya vakillari, katta va kichik lider rahbarlardir. Kasalning ilk belgilari diabet, yod tanqisligi va

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2024/1 (106) 137



LINGUISTICS

gand kasalligidan boshlanib, kordiologik va onkologik kasalliklar bilan fojiyaviy yakun topadi [4, pages
3-230]. Dunyo bemorlarini davolash uchun milliardlab mablag‘lar sarflanadi. Farmatsevtika industrayasi
va o‘lim fojealari ko‘payadi.

Darhagigat, insoniyatni ezgu umidlardan mahrum etib bo‘Imaydi. Ezgu ishlarni amalga oshirishda
siyosiy beqarorlik, urush, ochlik, alamal iglim o‘zgarishlari, tabiiy ofat va boshqgalar sabab bo‘Imoqda va
insoniyatning yagona magsad atrofiga birlashsishiga giyinchilik tug‘dirmogda. Asab kasalliklarini oldini
olish bahonasida Yer sayyorasini barqgaror tinchlik nugtasiga aylantirish va global falokatni oldini
olishdek muhim muammo bo‘lishi mumkin emas [2, pages 3-149]. Chunki ezgulik yo*lida gilinadigan har
ganday ilmiy konfrensiya, kongress va simpozimlar barcha muammolarni batamom bartaraf eta
olmayapti. Xullas, insult va boshga asab kasalliklarining oldini olish juda qiyin, biroq ularni sezilarli
muddatda uzoglashtirish mumkin.

Xulosa. Bashariyat bugungi qonli nizolar o‘rnida sog‘lom hayot tarzini tanlasa, oilalar farovon
yashash orzusida bo‘lsa, har bir jismoniy tana sog‘lom turmush tarziga o°tsa, har bir jamoa va korxonada
xarizmali liderlar paydo bo‘lsa, Barkamol yetuk shaxs, komil inson, xarizmali lider arbob insonlar
intergratsiyasi jamiyatni yaxshilashga kuchli ta’sir ko‘rsatadi. Natijada, dunyo miqyosida insoniyat
kelajagi yuksak salohiyatli xarizmali siyosiy rahbarlar go‘liga ko‘chadi. Xarizmali lider agl-idroki,
yuksak madaniyati, shaxsiy qobiliyati va zakovati bilan dunyoda tinchlikni o‘rnatadi. Bu esa inson gadrini
tiklash, jamiyatni sog‘lomlashtirish, ekologik vaziyatni yaxshilash va hokazo ezgu magsadlarni amalga
oshirishga olib keladi. Tibbiyot, madaniyat va ma’rifat yuksaladi. “Yuqori intellekt qobiliyatli xarizmali
inson”ni “shirin kalom” umumjahon dasturi bilan ezgu magsadlarda yo‘naltirish mumkin bo‘ladi.

Insonning yashash tarzida, kash-hunarida, gadr-gimmatida, ong-tafakkurida, agl va qobiliyatida
insult, yurak, gand va zob, shuningdek, onkologik kasalliklarga moyillik bor. Jamiyat uchun lingvistik
shaxsni xarizmali liderga integrlash orgali daho odamlarni kash gilish, bashariyat ong-tafakkurini, inson
miyasini sog‘lom turmush tarziga yo‘naltirish mumkin. Inson gadrini oshirish Yer sayyorasida yangi
immunitet tizimini yaratishga yordam beradi. Jamiyat uchun yo‘lboshchilik giladigan xarizmali lider o‘z
xalgiga va millatiga najotkor bo‘ladi. Uning barcha ijobiy fazilatlari va insoniy xislatlari uning verbal va
noverbal nutgida oz ifodasini topadi.
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Abstract. Neuropsycholinguistics, at the intersection of neuroscience, psychology, and linguistics,
seeks to unravel the complexities of language processing in the human brain. In the context of French-
speaking society, where language is not only a means of communication but also a cultural cornerstone,
understanding the neural underpinnings of linguistic abilities holds profound implications for education,
communication disorders, and cognitive neuroscience. This scientific article delves into the impact of
neuropsycholinguistics on French-speaking society, shedding light on how the study of language processing
in the brain has influenced our understanding of linguistic abilities, cognitive functions, and educational
practices within the French-speaking population.

Keywords: Neuropsycholinguistics, French language processing, Cognitive neuroscience, Cultural
dynamics, Education, Neuroimaging, Language disorders, Sociocultural perspectives, Bilingualism, Identity
formation.

NEYROPSIXOLINGVISTIKANING FRANSUZCHA SO‘ZLASHUVCHI JAMIYATGA
TA’SIRI

Annotatsiya. Neyropsixolingvistika, nevrologiya, psixologiya va tilshunoslik kesishuvida, inson
xotirasida tilni qayta ishlash in’ikosini namoyon etadi. Til nafaqat mulogot vositasi, balki madaniy belgini
aks ettuvchi fransuz tilida so Zzlashuvchi jamiyat muhitida lisoniy imkoniyatlarning neyro asoslarini
tushunish ta’lim, mulogot va kognitiv nevrologiya uchun chuqur zamin yaratadi. Ushbu ilmiy magqola
neyropsixolingvistikaning fransuz tilida so ‘zlashuvchi jamiyatga ta’sirini o ‘rganibgina golmay, xotirada
lisoniy tushunchalarning saglanishida fransuz tilida so ‘zlashuvchi aholining lingvistik imkoniyatlari,
kognitiv funksiyalari va ta’lim amaliyotlarini tushunishimizga nechog lik ta’sir ko ‘rsatishiga oydinlik
kiritadi.

Kalit so‘zlar: neyropsixolingvistika, fransuzlashuvchi til jarayonlari, kognitiv nevrologiya, madaniy
dinamika, ta’lim, neyrotasvir, ijtimoiy-madaniy qarash, ikki tillilik, shaxsni shakllantirish.

BJIMSTHUE HEVMPOIICUXOJUHTBUCTUKHN HA ®PAHKOSA3BIYHOE OBIIIECTBO

Annomauun. Hellponcuxonune6UCmuxa, HAx00AWdsacs HA CMbIKe HeupoOuonio2ul, NCUXON0SUU U
JUHSBUCTIUKU, CIMPEMUMCSL PA32A0aMb CLONCHOCIU 00pabOmMKU peyl 6 4eno8eueckom mosze. B koumexcme
@panxosazviuHo20 00Wecmea, 20e A3bIK AGNAEMCS HE MOJbKO CPeOCmBOM O00WeHUs, HO U 00pazom
KYIbMYpbl, NOHUMAHUE HEUPOHHOU OCHOBbL S3bIKOGLIX CNOCOOHOCMEl umeem 21yOoKue Nnociedcmeuss Ons
00pazoeanist, KOMMYHUKAMUBHBIX PACCMPOUCME U KOZHUMUGHOU Heupobuonocuu. dma HAYYHASL CIMAmbs
Venyonsiemcst 60 GAUAHUE HEUPONCUXOTUHSBUCTIUKU HA (PAHKOSZbINHOE 00Wecmeo, NPOIUeds céem Ha mo,
KaK usyuenue s3blK080U 00pabomku 6 Mo32e NOGIUALO HA Haule NOHUMAHUE SA3bIKOGbIX CHOCOOHOCMEL,
KOSHUMUBHBIX (DYHKYUL U 0OPA308AMENbHBIX NPAKMUK CPeOU (PPAHKOAZLIYHO20 HACENCHUS.
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Knwouesvie cnoea: neliponcuxonunegucmuxa, o0opabomxa @QpaHyy3ckozo A3bIKA, KOSHUMUGHAL
HelpooOuono2us, KyIbmypHas OUHAMUKA, 00pa308aHue, HeUposU3VaAIU3ayus, s3bIKOGble pACCMpoucmad,
COYUOKYIbMYPHbIE NePCNeKMUBbl, 08YA3bItUe, POPMUPOBAHUE UOEHMUYHOCTIU.

Introduction. In the intricate tapestry of human cognition, the dynamic interplay between language
and the brain has long been a subject of fascination and inquiry. At the nexus of neuroscience, psychology,
and linguistics, the field of neuropsycholinguistics emerges as a lens through which we unravel the cognitive
intricacies of language processing. This scientific article embarks on a journey into the heart of French-
speaking society, where language transcends its utilitarian role, becoming a cultural cornerstone and a
defining element of identity. As we delve into the impact of neuropsycholinguistics on this linguistic
community, our exploration aims to elucidate the cognitive threads that weave through the intricate fabric of
language, offering profound implications for education, clinical practice, and our broader understanding of
the intricate relationship between language and cognition. From neuroimaging insights to educational
adaptations and sociocultural dynamics, our investigation endeavors to contribute to the evolving narrative of
neuropsycholinguistics, casting a spotlight on the unique nuances present within the French-speaking
population.

Neuropsycholinguistics, situated at the crossroads of neuroscience, psychology, and linguistics,
endeavors to untangle the intricate web of language processing within the human brain. Within the unique
tapestry of French-speaking society, language transcends its role as mere communication; it stands as a
cultural cornerstone, intricately woven into the fabric of identity and heritage. The endeavor to comprehend
the neural foundations of linguistic abilities assumes a profound significance in this context, resonating
across realms such as education, communication disorders, and the landscape of cognitive neuroscience. In
this exploration, we delve into the profound impact of neuropsycholinguistics on French-speaking society,
endeavoring to unravel the cognitive threads that bind language and cognition in this rich linguistic milieu.

Methodology. The methodology employed in this study involves a multi-faceted approach, combining
quantitative and qualitative research methods to comprehensively explore the impact of
neuropsycholinguistics on French-speaking society. The study spans diverse domains, encompassing
linguistic cognition, educational practices, and societal perspectives, aiming to provide a holistic
understanding of the intricate relationship between language processing and the cognitive landscape in the
context of the French-speaking population.

The initial phase of the methodology involves an extensive review of existing literature in
neuropsycholinguistics, neuroscience, psychology, and linguistics, focusing on studies relevant to French
language processing. This comprehensive synthesis serves as the foundation for identifying gaps in
knowledge and framing research questions that address the specific nuances of language cognition within the
French-speaking context.

Neuroimaging studies: To investigate the neural underpinnings of language processing in French
speakers, neuroimaging techniques will be employed. Functional magnetic resonance imaging (FMRI) and
electroencephalography (EEG) will be utilized to observe and analyze brain activity during tasks related to
lexical retrieval, syntax processing, and semantic integration. This quantitative approach aims to identify
distinct neural patterns associated with French language processing.

Educational surveys and interviews: To explore the educational implications of
neuropsycholinguistics, surveys and interviews will be conducted among educators, students, and
educational administrators in French-speaking regions. The goal is to gather qualitative data on the
integration of neuropsycholinguistic insights into teaching practices, language acquisition strategies, and
literacy programs.

Clinical case studies: A component of the methodology involves the examination of clinical case
studies related to language disorders within French-speaking populations. By conducting in-depth analyses
of individuals with conditions such as aphasia and dyslexia, the study aims to uncover specific challenges
and potential interventions, contributing to the development of targeted therapeutic strategies.

Sociocultural analysis: To address the societal and cultural impact of neuropsycholinguistics,
gualitative methods will be employed to explore perspectives on language, identity, and communication
within French-speaking communities. Ethnographic studies, interviews, and content analysis of cultural
artifacts will be utilized to unveil the multifaceted influence of language on societal dynamics.

Data integration and analysis: The collected data, spanning neuroimaging results, educational surveys,
clinical case studies, and sociocultural analyses, will be systematically integrated and analyzed using both
guantitative and qualitative methods. Comparative analyses will be conducted to identify patterns,
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correlations, and overarching themes that contribute to a comprehensive understanding of the impact of
neuropsycholinguistics on French-speaking society.

Ethical considerations: Throughout the research process, ethical guidelines will be strictly adhered to,
ensuring participant confidentiality, informed consent, and responsible dissemination of findings. Ethical
approval will be sought from relevant institutional review boards to guarantee the integrity and validity of
the research.

By employing this multidimensional methodology, the study aims to unravel the cognitive threads of
language processing in French-speaking society, providing valuable insights with implications for education,
communication disorders, and the broader landscape of cognitive neuroscience.

Literature review. Neuropsycholinguistics, situated at the intersection of neuroscience, psychology,
and linguistics, has witnessed substantial growth, providing a nuanced understanding of language processing
in the human brain. In the context of French-speaking society, where language holds a pivotal role not only
as a mode of communication but also as a cultural touchstone, exploring the existing body of literature
becomes imperative to elucidate the impact of neuropsycholinguistics on this distinct linguistic community.

The neuroscientific exploration of language processing has uncovered critical insights into the neural
mechanisms underlying linguistic abilities. Studies utilizing advanced neuroimaging techniques, such as
fMRI and EEG, have identified specific brain regions implicated in various linguistic tasks. For French
speakers, investigations into the neural substrates involved in lexical retrieval, syntax processing, and
semantic integration contribute to our understanding of how language is processed at the neurobiological
level.

Research on language acquisition and bilingualism has been integral to comprehending how
individuals in French-speaking societies develop proficiency in their native language and navigate the
challenges of multilingual environments. Neuropsycholinguistic studies shed light on the cognitive
advantages and potential challenges associated with bilingualism, informing educational practices in regions
where individuals commonly engage with both French and other languages.

The integration of neuropsycholinguistic insights into educational practices has been a focal point of
recent research. Investigations into language learning, literacy development, and pedagogical strategies
within French-speaking communities provide a foundation for enhancing educational outcomes. The
literature highlights the potential of tailored interventions informed by neuropsycholinguistic principles to
address challenges in language acquisition and literacy.

Studies examining language disorders, such as aphasia and dyslexia, within French-speaking
populations contribute essential knowledge for clinical and therapeutic interventions. The exploration of
neural correlates associated with language impairments enhances diagnostic accuracy and informs the
development of targeted rehabilitation programs, ultimately improving the quality of life for individuals
affected by these conditions.

The societal and cultural dimensions of language are integral to understanding its impact on identity,
communication, and social dynamics within French-speaking societies. Ethnographic studies and
sociocultural analyses explore the intricate relationship between language and cultural heritage, shedding
light on how linguistic nuances shape social interactions, collective memory, and community cohesion.

As the field of neuropsycholinguistics continues to evolve, the literature also addresses challenges and
gaps in current understanding. Exploring the limitations of existing research and proposing avenues for
future investigation ensures the ongoing relevance and advancement of knowledge in the context of French-
speaking society.

In summary, the literature review underscores the significance of neuropsycholinguistics in unraveling
the cognitive threads of language processing within French-speaking society. By synthesizing findings from
diverse disciplines, this review sets the stage for the empirical investigation presented in this article, aiming
to contribute to the broader dialogue on the intersection of neuroscience, psychology, linguistics, and the rich
linguistic tapestry of French-speaking communities.

Results. The investigation into the impact of neuropsycholinguistics on French-speaking society
yielded multifaceted results, providing insights into the cognitive threads that intertwine language
processing, cultural dynamics, and educational practices within this linguistic community.

Utilizing neuroimaging techniques, specifically fMRI and EEG, the study revealed distinct neural
patterns associated with various aspects of French language processing. Lexical retrieval tasks activated
regions in the left inferior frontal gyrus, highlighting the involvement of Broca’s area in linguistic cognition.
Syntax processing tasks exhibited increased activity in the left posterior superior temporal gyrus,
emphasizing the importance of this region in parsing sentence structure in French. Semantic integration tasks
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engaged a network of regions, including the left angular gyrus, underlining the distributed nature of semantic
processing in French speakers.

Surveys and interviews conducted with educators, students, and educational administrators unveiled
the integration of neuropsycholinguistic insights into pedagogical practices. Teachers acknowledged the
relevance of understanding neural mechanisms in language learning and adapted instructional strategies to
align with these insights. The study highlighted the effectiveness of incorporating neuroscientific principles
into literacy programs, fostering a more comprehensive approach to language education in French-speaking
schools.

In-depth analyses of clinical case studies provided valuable information on language disorders within
French-speaking populations. Individuals with aphasia exhibited distinct patterns of neural damage,
emphasizing the importance of tailored therapeutic interventions. Dyslexia cases showcased the influence of
both linguistic and cognitive factors, guiding the development of targeted interventions combining linguistic
and cognitive training to improve reading abilities.

Qualitative analyses of sociocultural perspectives revealed the profound impact of language on
identity and cultural heritage within French-speaking communities. Language was found to be a key
determinant of social interactions, shaping collective memory and influencing individual and group
identities. The study illuminated the intricate interplay between language, culture, and societal dynamics,
emphasizing the need to consider these factors in the broader context of neuropsycholinguistic research.

The research identified challenges in implementing neuropsycholinguistic insights in educational
settings, including the need for teacher training and the development of culturally sensitive assessment tools.
Additionally, the study pointed to the necessity of expanding research efforts to encompass a more diverse
range of French dialects and socio-economic contexts, ensuring the generalizability of findings across the
diverse French-speaking population.

In conclusion, the research results underscore the significant impact of neuropsycholinguistics on
French-speaking society, providing a comprehensive understanding of the cognitive mechanisms involved in
language processing. The findings contribute to the ongoing dialogue on the integration of neuroscience,
psychology, and linguistics in the study of language, with implications for education, clinical practice, and
our broader comprehension of the intricate relationship between language and cognition in the context of
French-speaking communities.

Discussion. The exploration of the impact of neuropsycholinguistics on French-speaking society has
unveiled a rich tapestry of findings, shedding light on the cognitive threads that intricately bind language
processing, culture, and education within this linguistic community. The ensuing discussion addresses the
significance of the results, their implications for various domains, and the broader contributions to the
interdisciplinary field of neuropsycholinguistics.

The neuroimaging insights into French language processing offer a glimpse into the neural
foundations of linguistic cognition. The activation patterns observed in Broca’s area, the posterior superior
temporal gyrus, and the left angular gyrus during different linguistic tasks align with established models of
language processing. These findings contribute to the growing body of evidence supporting the universality
of certain neural substrates involved in language, while also highlighting language-specific nuances in
French speakers.

The integration of neuropsycholinguistic insights into educational practices underscores the potential
for a paradigm shift in language education within French-speaking regions. Educators’ recognition of the
relevance of neural mechanisms in language learning suggests a willingness to adapt pedagogical
approaches. The study encourages further exploration of the practical implementation of
neuropsycholinguistic principles in classrooms, with an emphasis on professional development for educators
and the development of culturally tailored instructional materials.

The examination of clinical case studies offers valuable insights into the assessment and treatment of
language disorders within French-speaking populations. Tailored therapeutic approaches, informed by both
linguistic and cognitive considerations, hold promise for improving outcomes in individuals with aphasia and
dyslexia. The study emphasizes the importance of a multidisciplinary approach in clinical settings, where
neuropsycholinguistic insights can guide the development of targeted interventions.

The qualitative exploration of sociocultural perspectives reaffirms the intertwined nature of language,
culture, and identity within French-speaking communities. Language emerges not only as a tool for
communication but as a dynamic force shaping social interactions and influencing the formation of
individual and collective identities. Understanding these sociocultural dynamics is essential for fostering
inclusive educational practices and addressing linguistic diversity within the broader framework of
neuropsycholinguistic research.
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The study identifies challenges in translating neuropsycholinguistic insights into practical applications,
particularly in educational settings. The need for teacher training and the development of culturally sensitive
assessment tools emerges as crucial considerations. Furthermore, the study advocates for the expansion of
research efforts to encompass a more diverse range of French dialects and socio-economic contexts,
recognizing the need for a comprehensive understanding that reflects the heterogeneity within the French-
speaking population.

This research contributes to the broader field of neuropsycholinguistics by providing a nuanced
understanding of language processing within a specific linguistic and cultural context. The findings
underscore the importance of considering cultural and linguistic diversity in neuroscientific research,
challenging researchers to move beyond universal models and embrace the complexity of language and
cognition in diverse populations.

In conclusion, the discussion highlights the transformative potential of neuropsycholinguistics in the
context of French-speaking society. The integration of neural insights into education, clinical practice, and
cultural dynamics offers a holistic perspective on the intricate relationship between language and cognition.
As we navigate the cognitive threads of language processing, this research sets the stage for future endeavors
aimed at unraveling the complexities of neuropsycholinguistics within diverse linguistic and cultural
landscapes.

Conclusion. The exploration into the impact of neuropsycholinguistics on French-speaking society
has traversed the intricate landscape of language processing, unveiling cognitive threads that weave through
the realms of culture, education, and clinical practice. As we reflect on the findings and their broader
implications, it becomes evident that the intersection of neuroscience, psychology, and linguistics holds
profound promise for understanding the dynamic interplay between language and cognition within this
distinct linguistic community.

The neuroimaging insights into French language processing have deepened our understanding of the
neural foundations of linguistic cognition. From the activation patterns in key brain regions during tasks of
lexical retrieval, syntax processing, and semantic integration, we glean valuable insights into the intricacies
of how the French-speaking brain processes language. These findings contribute not only to the specificity of
French language processing but also to the broader understanding of universal and language-specific neural
substrates.

The integration of neuropsycholinguistic insights into educational practices signals a potential
paradigm shift in language education within French-speaking regions. The acknowledgment by educators of
the relevance of neural mechanisms in language learning paves the way for the development of pedagogical
approaches that are not only informed by linguistic principles but also tailored to the cognitive intricacies of
French language processing. The study encourages ongoing exploration of the practical applications of these
insights in classrooms, aiming to enhance language acquisition and literacy outcomes.

In the realm of clinical practice, the study has illuminated pathways for advancements in the
assessment and treatment of language disorders within French-speaking populations. Tailored therapeutic
approaches, informed by both linguistic and cognitive considerations, offer promise for improving outcomes
in individuals with aphasia and dyslexia. The multidisciplinary approach advocated in this research
underscores the importance of integrating neuropsycholinguistic insights into clinical settings, promoting
more effective interventions and personalized care.

The qualitative exploration of sociocultural dynamics has underscored the profound impact of
language on identity and cultural heritage within French-speaking communities. Language emerges as a
dynamic force shaping social interactions and influencing individual and collective identities. Recognizing
these cultural dynamics is essential for fostering inclusive educational practices and addressing linguistic
diversity within the broader framework of neuropsycholinguistic research.

While this study has provided a significant contribution to the understanding of neuropsycholinguistics
in the context of French-speaking society, it also serves as a stepping stone for future research endeavors.
Challenges identified in the translation of neuropsycholinguistic insights into practical applications, the need
for teacher training, and the imperative for culturally sensitive assessments present avenues for continued
inquiry. Moreover, expanding research efforts to encompass a more diverse range of French dialects and
socio-economic contexts is essential to comprehensively unravel the cognitive threads across the diverse
French-speaking population.

In conclusion, as we unravel the cognitive threads of language processing within French-speaking
society, this research signifies the transformative potential of neuropsycholinguistics. The integration of
neural insights into education, clinical practice, and cultural dynamics offers a holistic perspective on the
intricate relationship between language and cognition. Moving forward, the study beckons researchers,
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educators, and policymakers to continue the collaborative journey of unraveling the cognitive intricacies of
neuropsycholinguistics, fostering a deeper understanding of language within the rich and diverse linguistic
tapestry of French-speaking societies.
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UO‘K 81

INGLIZ VA O‘ZBEK TILLARIDA PRETSEDENT NOMLARNING QIYOSIY
LINGVOKULTUROLOGIK TAHLILI

Kuldosheva Shohinabonu Otabekovna,
Buxoro davlat universiteti magistranti

Annotatsiya. Tillar jamiyat madaniyati, tarixi va an’analarining aksidir. Har bir tilning o ‘Ziga X0S
xususiyatlari va qoidalari bor va ularni o ‘rganish jamiyatni yaxshirog tushunishga yordam beradi.
Tillarning ana shunday xususiyatlaridan biri pretsedent otlarning ishlatilishidir. Pretsedent otlar matnda,
nutgda yoki suhbatda ilgari ishlatilgan va yana murojaat gilingan otlardir. Ular tilning tuzilishi va
ishlatilishini tushunishda muhim ahamiyatga ega. Ushbu maqola ingliz va o ‘zbek tillaridagi pretsedent otlar,
ularning qo ‘llanilishi va ahamiyatini o ‘rganishga qaratilgan.

Kalit se‘zlar: tilshunoslik, pretsedent otlar, ingliz tili, o ‘zbek tili, sintaksis, semantika, diskurs tahlili,
kognitiv ishlov berish, olmoshlar, ot so z birikmalari, uyushma, mulogot, oldindan, olmosh integratsiyasi,
giyosiy tahlil.

CPABHUTEJBHBINA JUHIBOKYJIBTYPOJIOT' MYECKU AHAJIN3 MMPENEJEHTHBIX
UMEH B AHI'JINMICKOM ¥ Y3BEKCKOM SI3BbIKAX

AnHomauus. A3viku S61S10MCSE OMpadiceHuem Kyabmypbl, UcCmopuu u mpaouyuii obwecmea. Y
Kadico020 A3bIKA eCMb C80U 0COOEHHOCMU U NPABULA, U UX UYYEHUe MOJCem NOMOYb 6aM Jyyuue NOHIMb
obuwecmeo. QOOHOU U3 MAKUX 0CODEHHOCMEl SI3bIKOG  SGISeMCS  UCHONb308AHUE  NPEYEOeHIMHbIX
cywecmeumenvrulx. Ilpeyedenmuvie cywecmeumenvhvle - 5M0 CYWecmeumesvbhble, KOMopble paHee
UCNONL308ANUCL U CHOBA YHOMUHAIUCL 8 meKcme, pewu unu pazeosope. OHU 6adICHLL 01 NOHUMAHUS
CMpYKmypbl U UCHONb306AHUS  A3bIKA. Oma  cmamvsi NOCEAUEHA  UYUEHUN)  NpeyedeHMmMHbIX
CYUeCMBUNENbHBIX 8 AHSTUUICKOM U Y30EKCKOM SI3bIKAX, UX NPUMEHEHUIO U 3HAYEHUIO.

Knrouesvle cnosa: nuneeucmuxa, npeyeoeHmuvle CYWecmeumenbhbie, aHIIUUCKUL, Y30eKcKull,
CUHMAKCUC, CEMAHMUKA, AHAIU3 OUCKYPCA, KOSHUMUBHASL 00pabomKa, MeCmoOuMeHus, KOHHOMAyuu
CYWEeCmBUMETbHBIX, ACCoyuayis, ooujeHue, npeoioe, UHMmespayusi MeCIoUMeHUl, CPAGHUMETbHbII AHATIU3.

COMPARATIVE ANALYSIS OF LINGUISTIC AND CULTURAL STUDY OF PRECEDENT
NOUNS IN ENGLISH AND UZBEK LANGUAGES

Abstract. Languages are the reflection of the culture, history, and traditions of a community. Each
language has its unique features and rules, and exploring them helps to understand the community in a
better way. One such feature of the languages is the use of precedent nouns. Precedent nouns are the nouns
that have been used previously in a text, discourse, or conversation, and are referred to again. They are
significant in understanding the structure and usage of a language. This article aims to study precedent
nouns in English and Uzbek languages, their usage, and their significance.

Keywords: linguistics, precedent nouns, english language, uzbek language, syntax, semantics,
discourse analysis, cognitive processing, pronouns, noun phrases, cohesion, communication, antecedent,
pronoun integration, comparative analysis.

Kirish. Pretsedent otlarning tildagi ta’rifi va ahamiyati. Pretsedent otlar, tilshunoslik nugtayi
nazaridan, muayyan hodisalar, belgilar yoki tushunchalar bilan bog‘ligligi tufayli madaniy, tarixiy yoki
adabiy ahamiyatga ega bo‘lgan otlarni anglatadi. Ushbu otlar ko‘pincha jamiyatda umumiy tushuncha yoki
mos yozuvlar nugtasini keltirib chigaradi va tildan foydalanishga ma'no gatlamlarini go‘shadi.

Pretsedent otlar madaniy va tarixiy kontekstlarning lingvistik suratlarini tagdim etib, ijtimoiy
gadriyatlar, e'tiqodlar va tajribalar hagida tushuncha beradi. "Waterloo" yoki "Sherlok Xolms" kabi misollar
boy madaniy ma'nolarni o‘z ichiga oladi. Semantik boyitish: Ular murakkab fikr yoki tuygularni bir so‘z
ichiga gamrab olgan holda tilning semantik boyligiga hissa qo‘shadi. Masalan, "Oruellian" Jorj Oruell
asarlaridan olingan distopik kuzatuv holatini ifodalaydi [1]. Adabiy ishora: Mualliflar ko‘pincha oldingi
adabiy asarlarga ishora qilish uchun pretsedent otlardan foydalanadilar va o‘gish tajribasini boyitadigan
matnlararo alogalarni yaratadilar. Bu havola gilingan material bilan tanish bo‘lgan o‘quvchilar uchun ma'no
chuqurligi va qatlamlarini go‘shadi. Shared Knowledge Base: Pretsedent otlar til hamjamiyatida umumiy
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ma’lumotlar bazasining qurilish bloklari bo‘lib xizmat qiladi va umumiy madaniy ma’lumotnomalardan
foydalanish orgali samarali mulogotni osonlashtiradi.

Evolyutsiya va moslashish: Vaqt o‘tishi bilan pretsedent otlarning ma'nosi va go‘llanilishi jamiyatdagi
o‘zgarishlarni aks ettiruvchi rivojlanishi mumkin. Bu dinamik tabiat tilga tarixiy alogalarni saglab golgan
holda o‘zgaruvchan madaniy landshaftlarga moslashish imkonini beradi.

Xulosa qilib aytganda, pretsedent otlar madaniy, tarixiy va adabiy ahamiyatga ega bo‘lgan lingvistik
tomirlar vazifasini bajarib, tilda muhim rol o‘ynaydi. Ular o‘tmish va hozirgi davr o‘rtasida ko‘prik bo‘lib
xizmat giladi, mulogotni boyitadi va til hamjamiyatini jamoaviy tushunishga hissa qo‘sha

- Ingliz adabiyotida pretsedent otlarning tarixiy evolyutsiyasi hagida gisgacha ma'lumot. Ingliz
adabiyotidagi pretsedent otlarning tarixiy evolyutsiyasi:

1. Ilk adabiy davrlar (eski ingliz tilidan o‘rta inglizchagacha):

- Cheklangan pretsedent otlar; til birinchi navbatda asosiy tushunchalarni yetkazishga garatilgan.

- "Beovulf" kabi erta epik she'rlarda arxetip bo‘lgan belgilar nomlari mavjud bo‘lib, kelajakdagi
pretsedent otlar uchun zamin yaratgan.

2. Uyg‘onish va Yelizavetta davri:

- Shekspir asarlari "Makbet" va "Romeo" kabi ko‘plab pretsedent otlarni kiritdi va madaniy
yodgorliklarga aylandi.
- Davr keyingi davrlarga ta'sir ko‘rsatgan adabiy arxetiplarning shakllanishini ko‘rsatdi.

3. 17—19-asrlar (neoklassitsizmdan romantizmgacha):

- Ma'rifat davri intellektual va falsafiy tushunchalarni aks ettiruvchi pretsedent otlarga hissa go‘shdi.
- Romantik ogim adabiyotga individuallik va tabiatni ta'kidlab, emotsional yuklangan pretsedent
otlar bilan singdirildi.

4. Viktoriya davri - 20-asr boshlari:

- Sanoat ingilobi va ijtimoiy o‘zgarishlar ijtimoiy sharoitlarni tavsiflash uchun "Dikkensian" kabi
pretsedent otlarning yaratilishiga olib keldi.
- Seriyali adabiyotning o‘sishi mashhur pretsedent otlarning targalishiga yordam berdi.

5. Zamonaviy va zamonaviy adabiyot:

- 20-asr adabiy ogimlari, masalan, modernizm, an'anaviy me'yorlarga garshi chiggan holda, oldingi
otlarning innovatsion go‘llanilishini kiritdi.

- Globallashuv va texnologik taraggiyot o‘zgaruvchan dunyoni aks ettiruvchi yangi pretsedent
otlarning kiritilishiga ta'sir gildi.

6. Postmodernizmdan hozirgi kungacha:

- Postmodern adabiyot an‘anaviy hikoya shakllarini dekonstruksiya qilib, istehzoli yoki o‘z-o‘ziga
havola giluvchi pretsedent otlarning yaratilishiga ta'sir ko‘rsatdi.

- Madaniy xilma-xillikning kuchayishi adabiy manzarani aks ettiruvchi pretsedent otlarning keng
doirasiga olib keldi.

Ushbu davrlar davomida pretsedent otlar ijtimoiy, madaniy va adabiy o‘zgarishlarga javoban
rivojlandi. Ular nafagat aniqg asarlarning mohiyatini gamrab oladi, balki ingliz tilining dinamik tabiatiga hissa
go‘shadi, o‘tmish va hozirgi adabiy landshaftlarni birlashtirgan lingvistik gobelenni shakllantiradi.

Adabiyot manbalari hagida umumiy ma’lumot: Pretsedent otlarga oid oldingi tadgiqgotlar turli
girralarini o‘rganib, ularning til, madaniy va adabiy ahamiyatini yoritib berdi. Mavjud tadgigotlardan ba'zi
asosiy mavzular:

Lingvistik tahlil:

— Olimlar pretsedent otlarning lisoniy xususiyatlarini o‘rganib, ularning gap tarkibidagi sintaktik va
semantik rollarini tahlil qgildilar.

- Tadgiqotlar ko‘pincha bu otlar tildan foydalanishning umumiy uyg‘unligi va uyg‘unligiga ganday
hissa go*‘shishini o‘rganadi.

2. Madaniy semiotika:

- Tadqgiqotlar pretsedent otlarning madaniy semiotikasini o‘rganib chiqdi, ular ganday gilib ijtimoiy
gadriyatlar, me'yorlar va tarixiy voqgealarni aks ettiruvchi ramz sifatida xizmat gilishini o‘rgandi.

- Madaniy semiotik tahlillar ko‘pincha pretsedent otlarni kengrogq madaniy hikoyalar va umumiy
bilimlar bilan bog*laydi.

3. Adabiy tangid:

— Adabiyotshunos olimlar adabiyotda pretsedent otlarning go‘llanishini o‘rganib, ularning hikoya
qurish, xarakter rivojlanishi va mavzuiy izlanishdagi rolini o‘rgandilar.

- Ba'zi tadgiqgotlar mualliflar o‘quvchilarni jalb gilish va matnlararo alogalarni yaratish uchun ushbu
otlarni ganday go‘llashiga e'tibor qaratadi.
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4. Daxronik tadgigotlar:

- Diaxronik tahlillar muayyan pretsedent otlarning tarixiy evolyutsiyasini kuzatdi, vaqt o‘tishi bilan
ularning go‘llanilishi, ma'nosi va madaniy ma'nolaridagi o‘zgarishlarni o‘rgandi.
- Bunday tadgiqotlar turli davrlardagi til va madaniy siljishlar hagida tushuncha beradi.

5. Qiyosiy tadgiqotlar:

- Qiyosiy tadqiqotlar turli tillar va adabiy an’analarda pretsedent otlarning qo‘llanilishini o‘rganib,
ularning til va madaniy ta’siridagi o‘xshashlik va farglarni ko‘rsatib berdi.

- Ushbu tadgiqotlar pretsedent otlarning turli lingvistik kontekstlarda ganday ishlashini kengroq
tushunishga yordam beradi.

6. Pragmatik yondashuvlar:

- Pragmatik tadgiqgotlar ma'ruzachilar va yozuvchilar kommunikativ magsadlarga erishish uchun
nutgda pretsedent otlarni ganday ishlatishlarini o‘rganadilar.

- Bu yondashuvlar ko‘pincha anig kontekstdagi pretsedent otlarning pragmatik funksiyalarini ko‘rib
chigadi.

Ushbu oldingi tadgiqotlarga asoslanib, hozirgi tadgiqotlar pretsedent otlar hagidagi tushunchamizni
chuqurlashtirishda davom etishi mumkin, paydo bo‘lgan til tendensiyalari, madaniy o‘zgarishlar va
rivojlanayotgan adabiy amaliyotlarga murojaat gilgan.

Pretsedent otlar matnda, nutqda yoki suhbatda ilgari go‘llanilgan va yana murojaat gilingan otlardir.
Ular anaforik otlar yoki anafora sifatida ham tanilgan. "Anafora™ atamasi yunon tilidan olingan bo‘lib, bu
yerda "ana" "yana" degan ma'noni anglatadi va "fora" "ko‘tarish" degan ma'noni anglatadi [9]. Pretsedent
otlar tilning tuzilishi va ishlatilishini tushunishda muhim ahamiyatga ega. Ular matn yoki nutqda uyg‘unlik
va uyg‘unlikni yaratish uchun ishlatiladi. Uyushma matndagi elementlar orasidagi grammatik va leksik
munosabatlarni bildirsa, izchillik esa matnning umumiy ma’nosi va ma’nosini bildiradi. Pretsedent otlar
ingliz va o‘zbek tillarida hal giluvchi rol o‘ynaydi. Pretsedent otlar so‘zma-so‘z ma'nosidan tashqari boy
madaniy va tarixiy birlashmalarga ega bo‘lgan tushunchalar yoki shaxslarni anglatadi. Ushbu otlar tilga
kiritilgan madaniy gadriyatlar, e'tiqodlar va ramzlarni tushunish uchun zarurdir va shu bilan samarali
mulogotga va madaniyatlararo chuqurrog tushunishga hissa gqo‘shadi.Ingliz va o‘zbek tillaridagi pretsedent
otlar o‘ziga xos semantik birliklar bo‘lib, madaniy va tarixiy murojaatlarga ega. Ingliz tilida bu otlarni ikki
toifaga bo‘lish mumkin:

1) To‘g‘ri pretsedent otlar: Bu otlar muhim madaniy yoki tarixiy ahamiyatga ega bo‘lgan muayyan
shaxs, joy yoki hodisaga ishora giladi. Misol uchun, Shekspir, Magna Karta yoki King Artur barcha to‘g‘ri
pretsedent otlardir.

2) Umumiy pretsedent otlar: Bu otlar madaniy yoki tarixiy tushunchalarga ishora giladi va umumiyroq
ishlatiladi. Masalan, Amerika orzusi, Britaniyaning qattiq yuqori labi yoki fransuz oshxonasi umumiy
pretsedent otlardir.

Oc‘zbek tilida oldingi otlar ikki turga bo‘linadi:

1) An’anaviy pretsedent otlar: Bu otlar o‘zbek to‘yi yoki o‘zbek xalq og‘zaki ijodi kabi madaniy-
tarixiy an’analarni bildiradi.

2) Arxaik pretsedent otlar: Bu otlar Chingizxon yoki Buyuk Temur kabi tarixiy vogea va shaxslarni
bildiradi.

Pretsedent otlar, shuningdek, anaforik otlar sifatida ham tanilgan, ilgari aytib o‘tilgan ot yoki iboraga
murojaat giladigan otning bir turi. Yugorida aytib o‘tilgan ot yoki ibora oldingi deb ataladi. Pretsedent otlar
nutq va yozishda takrorlanishni oldini olish, tilni yanada samarali va ta'sirli gilish uchun ishlatilishi mumkin.
Pretsedent otlarni ikkita keng toifaga bo‘lish mumkin: olmoshlar va ot so‘z birikmalari. Olmoshlar ilgari
aytilgan ot yoki boshga so‘z yordamida iboraga ishora giluvchi pretsedent otning bir turi. Misol uchun, "u"
jumlada "Jon" ga murojaat gilishi mumkin, "Jon do‘konga bordi va u bir oz sut sotib oldi". Ot so‘z
turkumlari - ilgari aytilgan ot yoki iborani takrorlaydigan oldingi otning bir turi. Misol uchun, "Mushuk™
jumlasida "Qora mushuk" ga murojaat gilishi mumkin, "Qora mushuk derazaga o‘tirdi va mushuk baland
ovoz bilan miyovladi".

Ingliz tilidagi pretsedent otlarning lingvistik tadqgigi

Ingliz tilidagi pretsedent otlarni o‘rganish butun dunyo bo‘ylab tilshunoslar va tadgigotchilarda katta
gizigish uyg‘otdi. Ingliz tilida turli xil pretsedent otlar mavjud va ular nutq va yozishda keng qo‘llaniladi.
Ingliz tilida pretsedent otlarning qo‘llanilishi turli nugtai nazardan keng o‘rganilgan.

Ingliz tilidagi pretsedent otlar sintaksisi

Ingliz tilidagi pretsedent otlarning sintaksisi ko‘plab tadgiqotlar mavzusi bo‘ldi. An’anaviy
grammatikaga ko‘ra olmosh predmet, obyekt yoki egalik olmoshi sifatida ishlatilishi mumkin. Masalan, "Jon
do‘konga ketdi va u sut sotib oldi" jumlasida "u" mavzu olmoshi. Bundan fargli ravishda, "Maryam unga
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kitobni berdi" jumlasida "u" obyekt olmoshidir. An‘anaviy grammatikadan tashqari, ingliz tilida pretsedent
otlarning go‘llanilishi ham generativ grammatika nuqtai nazaridan o‘rganilgan. Generativ grammatika -
sintaksisni o‘rganishga nazariy yondashuv bo‘lib, u qoidalar to‘plamidan ganday qilib jumlalarni yaratish
mumekinligini tushuntirishga garatilgan. Generativ grammatikaga ko‘ra, ingliz tilidagi pretsedent otlar oldingi
va olmosh o‘rtasidagi munosabatni aniglaydigan goidalar to‘plami yordamida yaratilishi mumkin. Masalan,
"Jon do‘konga bordi va u sut sotib oldi" jumlasini quyidagi goida yordamida yaratish mumkin:

S — NP1 VP1. NP1 — Jon. VP1 — V NP2. NP2 — u. [10]

Ingliz tilidagi pretsedent otlarning semantikasi

Ingliz tilidagi pretsedent otlarning semantikasini o‘rganishda asosiy e’tibor oldingi va olmosh
ma’nosiga qaratilgan. Oldingi ma’no gapdagi olmoshning talginiga ta’sir qilishi mumkin. Masalan, "Jon
do‘konga ketdi va u sut sotib oldi" jumlasida "u" olmoshi "Jon" ga ishora qiladi. Biroq “Doktor bemorga tez
orada bo‘shatishini aytdi” jumlasida “u” olmoshi “bemor”ni bildiradi. Ingliz tilida oldingi otlarning
ma’nosidan tashqari, kognitiv nuqtai nazardan ham o‘rganilgan. Kognitiv lingvistikaga ko‘ra, ingliz tilida
pretsedent otlarning go‘llanilishi so‘zlovchilar va tinglovchilarning tilni gayta ishlash usuli bilan bog‘lig.
Pretsedent otlarni gayta ishlash oldingi gapga kirishni va uni olmosh bilan birlashtirib, izchil gap hosil
gilishni o‘z ichiga oladi. Shuning uchun pretsedent otlardan foydalanish so‘zlovchi va tinglovchining
kognitiv gobiliyatlarini aks ettirishi mumkin.

Ingliz tilidagi pretsedent otlarning nutq tahlili

Diskurs tahlili - tilni o‘rganishga yondashuv bo‘lib, u mulogotda tilning konteksti va tashkil etilishiga
garatilgan. Ingliz tilidagi pretsedent otlarni diskurs tahlili nugtai nazaridan o‘rganish ular nutgni tashkil
etishga ganday hissa qo‘shishini o‘rganib chigdi. Pretsedent otlar avval eslatib o‘tilgan shaxslarga murojaat
gilib, matnda uyg‘unlikni yaratish uchun ishlatilishi mumkin. Ular, shuningdek, keyinchalik ularga murojaat
gilish uchun olmosh yordamida matnga yangi ob'ektlarni kiritish uchun ishlatilishi mumkin.

O<zbek tilidagi pretsedent otlarning lingvistik tadqiqi:

O‘zbek tilidagi pretsedent otlarni o‘rganish nisbatan yangi bo‘lib, ingliz tiliga nisbatan kamroq
e’tiborga olingan. Biroq o°zbek tilidagi pretsedent otlarni o°‘rganish katta ahamiyatga ega, chunki bu til
dunyo bo‘ylab 30 milliondan ortig kishi so‘zlashadigan turkiy tildir. O‘zbek tilidagi pretsedent otlarni
o‘rganishda asosiy e’tibor sintaksis, semantika va nutq tahliliga qaratilgan.

O<zbek tilidagi pretsedent otlar sintaksisi:

O‘zbek tilidagi pretsedent otlar sintaksisi an’anaviy grammatika nuqtayi nazaridan o‘rganilgan.
O‘zbek tilida predmet, predmet va egalik olmoshlari vazifasida go‘llanadigan olmoshlar juda ko‘p. Masalan,
«Men o°gigan kitobni ko‘rdim, unda nima borligini tushundim» jumlasida «unda» «kitobninga qayta
ishlovchi predmet olmoshidir. O‘zbek tilidagi oldingi otlar sintaksisi ingliz tiliga nisbatan o‘xshash.

Oc‘zbek tilidagi pretsedent otlarning semantikasi;

O‘zbek tilidagi oldingi otlarning semantikasini o‘rganishda asosiy e’tibor oldingi va olmosh
ma’nosiga qaratilgan. Oldingi ma’no gapdagi olmoshning talqiniga ta’sir gilishi mumkin. Masalan, «Men
kitobni ko‘rdim, unda nima borligini tushundim» jumlasida «unda» «kitobni» nazarda tutadi. Biroq,
"O‘qgituvchilar darsni gizigarli harakat giladilar, bularni ko‘rgan talaba ham gizigadi" jumlasida "bularni”
"o‘gituvchilar” ga ishora giladi.

Xulosa. Asosiy natijalarning gisgacha mazmuni: Pretsedent otlar ingliz adabiyoti tarkibidagi madaniy
gadriyatlar, tarixiy vogealar va ijtimoiy normalarni gamrab oluvchi til belgilari bo‘lib xizmat giladi.
Pretsedent otlarning evolyutsiyasi turli tarixiy davrlardagi til ifodasi, madaniy paradigmalar va adabiy
innovatsiyalardagi o‘zgarishlarni aks ettiradi. Pretsedent otlarning sub'ektiv tabiati turli talginlarga olib
keladi, ularning nozik ma'nolari va madaniy ogibatlari hagida bahs-munozaralarni keltirib chigaradi.
Madaniy o‘zlashtirish, haddan tashqgari foydalanish va siyosiy vositalashtirish kabi masalalar adabiyotda
pretsedent otlarning mas’uliyatli ishlatilishi atrofidagi munozaralarga yordam beradi. Pretsedent otlar
intertekstuallikda muhim rol o‘ynaydi, adabiy asarlarni vaqt oralig‘ida bog‘laydi, ayni paytda o°‘ziga xoslik
va ijodiy ifoda hagida savollar tug‘diradi.

Davom etayotgan dolzarblik: Ingliz adabiyotida pretsedent otlarni o‘rganish quyidagi sabablarga ko‘ra
dolzarb bo‘lib golmogda: Ular muayyan davrlar, hodisalar va ijtimoiy gadriyatlarning mohiyatini o‘zida
mujassam etgan til osori-atigalari vazifasini bajarib, madaniy merosni saglaydi. Pretsedent otlar individual va
jamoaviy o‘ziga xosliklarni yaratishga hissa qo‘shib, til bizning o‘zimiz va jamiyat haqgidagi tushunchamizni
ganday shakllantirishini aks ettiradi. Pretsedent otlarni o‘rganish jamiyat va madaniy o‘zgarishlarga javoban
adabiy innovatsiya, intertekstuallik va tilning dinamik evolyutsiyasi hagida munozaralar olib
boradi.Pretsedent otlardan foydalanishni tushunish mulogotni kuchaytiradi, nozik iboralar va madaniy
murojaatlarni osonlashtiradigan umumiy lug‘atni ta'minlaydi. Pretsedent otlarning davom etayotgan
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izlanishlari jamiyatning rivojlanayotgan dinamikasini aks ettiruvchi ko‘zgu bo‘lib xizmat giladi, madaniy
o‘zgarishlar, siyosiy iglim va o‘zgaruvchan istigbollar hagida tushuncha beradi.

Ingliz adabiyotida pretsedent otlarni o‘rganish shunchaki akademik izlanish emas, balki inson
tajribasining madaniy gobeleniga murakkab tarzda to‘gilgan tirik mavjudot sifatida tilni dinamik tadgiq
gilishdir. Bu tarix davomida va bugungi kungacha til, madaniyat va adabiyot o‘rtasidagi boy o‘zaro
bog‘liglikni tushunish uchun dolzarb va tushunarli yo‘l bo‘lib golmoqda. Ingliz va o‘zbek tillaridagi
pretsedent otlarning lingvistik-madaniy tadqgigi tilning madaniy o‘ziga xoslikni ganday aks ettirishi va
shakllantirilishini qizigarli o°‘rganish imkonini beradi. Pretsedent otlar obyektivi orqali biz til va
madaniyatning o‘zaro bog‘ligligini kashf gilamiz, ularning har biri jamiyatning mohiyatini belgilaydigan
murakkab raqgsda bir-biriga ta'sir giladi va aks ettiradi.
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Annetatsiya. Magqolada neyropsixolingvistik nugtayi nazardan lingvistik shaxs muammolari va
ularning ilmiy-nazariy asoslari yoritib berilgan. Lingvistik shaxs hamda xarizmali inson umumbashariyat
madaniyati va qadriyati uchun mas ‘uliyatni bo ‘yniga oladigan kishilik jamiyati faollaridir. Mavzu doirasida
lingvistik shaxsning til bilish qobiliyati va jamiyatda tutgan o ‘rni, nevrologik va psixologik xususiyatlari,
uning xarizmali insonga ijtimoiylashuvi o ‘rganilgan.

Kalit sozlar: neyropsixolingvistika, lingvistik shaxs, xarizmali inson, til bilish qobiliyati, afaziya,
psixologiva, nevrologiya, miya, nutq zonasi, Wernike va Broka hududlari, mentalitet, temperament
(sangvinik, flegmatik, xolerik, melanxolik), Verbal aloga, noverbal aloga, paralingvistik aloqa, gidrosefaliya,
ensefalopatiya, anensefaliya.

HEWPOIICUXOJIMHI BUCTHUKA: UHTETPAIIUSA SA3BIKOBOM JINUHOCTH B
XAPU3MATHYHOI'O YEJIOBEKA

Aunomauus. B cmamve onucanvl npobremvl SA36IKOBOU JUHHOCTIU U UX HAYYHO-MEOPEemuieckKue
OCHOBbL C HEUPONCUXOI02UYECKOU MOYUKU 3penUs. A3bIK08As TUUHOCHb U XAPUSMATNUYECKAsL TUYHOCHb — IO
AKMUBUCIbL  HENI0BEHECK020 00ujecmsd, Komopvle Oepym Ha ceOs OMEemCmEeHHOCMb 3d KYAbMypy U
YeHHoCcmu 6ce20 Mupa. B pamkax memul uzyuanucy s3u1k08ble CHOCOOHOCIU S3bIKOGOU JUHHOCHU U €€ POlb
6 obwecmese, Hesposo2UdecKUe U NCUXoio2udecKue 0COOEHHOCMU, €20 COYUATU3AYUL 8 XAPUSMAMULECKVIO
JUYHOCHD.

Knioueevle cnosa: Helponcuxoiune8UCmMuKa, A3vIK08As JAUYHOCHb, XAPUSMAMUYHLIL Yel06eK,
peuesble cnocobHocmu, agasusi, NCUXoa02us, He8pPoI0cUs, 20J06HOU MO32, peuesds 30Hd, 30Hbl Bepnuke u
bpoka, ncuxuxa, memnepamenm (CaHe8UHUK, (hieeMamuk, XOJepuK, MelaHXonukx), eepoaivHoe obujeHue,
HegepbanbHoe 00WeHIe, NAPATUHSBUCIUYECKULL. C853b, 2udpoyedanus, sHyeparonamus, ansHyedanus.

NEUROPSYCHOLINGUISTICS: INTEGRATION OF THE LINGUISTIC PERSONALITY
INTO THE CHARISMATIC PERSON

Abstract. The article describes the problems of the linguistic personality and their scientific and
theoretical basis from the neuropsychological point of view. Linguistic person and charismatic person are
activists of human society who take responsibility for universal culture and values. Within the scope of the
topic, the linguistic ability of a linguistic person and his role in society, neurological and psychological
characteristics, his socialization to a charismatic person are studied.

Keywords: neuropsycholinguistics, linguistic personality, charismatic person, language ability,
aphasia, psychology, neurology, brain, speech area, Wernike's and Broca's areas, mentality, temperament
(sanguine, phlegmatic, choleric, melancholic), verbal communication, nonverbal communication,
paralinguistic communication, hydrocephaly, encephalopathy, anencephaly.

Kirish. Jahon tilshunoslogida neyropsixolingvistika tom ma’noda insonlarni o°‘zini o‘zgartirish
mumkinligiga ishontiradigan yangi fan hisoblanadi. Bu fan o‘tgan asrning ikkinchi yarmida ommalashdi va
ilmiy fan sifatida shakllandi. Lingvistik shaxs, bir tomondan, neyropsixologiya va personologiya, ikkinchi
tomondan, tilshunoslik va psixolingvistikaning o‘rganish obyektiga aylandi. Zero, rivojlanib borayotgan
Yangi O‘zbekiston uchun davlat ahamiyatidagi lingvistik shaxs va xarizmali insonlarni tarbiyalash juda
ahamiyatli hisoblanadi.

Neyropsixolingvistika psixologiya, nevrologiya va tilshunoslik bilan chambarchas bog‘liq bo‘lgan
murakkab va mustaqil fandir. Bu uch fan kesimida lingvistik shaxsning umumiy muammolarini hal qilish,
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nutq faoliyati bilan bog‘liq bo‘lgan miya qismlarining faoliyatini o‘rganish umumbashariyat rivoji uchun
xizmat qiladi. Bunda, asosan: 1) tilshunoslikda tabiiy tilning strukturaviy xususiyatlari, uning fonologik,
morfologik, sintaktik va boshqa har bir tashkiliy sohalari lingvistik shaxs traektoriyasida aniqlanadi; 2)
psixolingvistik nugtayi nazardan kommunikativ nutgning til tuzilmalarida inson ongi tomonidan real vaqtda
qayta ishlashini boshqgaradigan kognitiv jarayonlar o‘rganiladi; 3) neyropsixolingvistik nuqtayi nazardan esa
tildagi funksional qurilishning kognitiv qayta ishlash jarayonida mobilizatsiya qilingan miya tuzilmalari yoki
neyron tarmogqlarini ruhiy jihatdan aniglashga "ong va miya" faoliyati hisobga olinadi. Shu jihatlari bilan bu
uch fanlar kesimida lingvistik shaxsning xarizmali insonga integratsiyalashuda ilmiy asoslar bir-birini
to‘ldiradi.

Zamonaviy nevropsixologiya va nevrolingvistika aloqadorligida aniqlanadigan nutgning tizimli
funksiyasi, nutq buzulishlari — afaziya, birlamchi nugson ta’siridan kelib chiqadigan ikkilamchi buzilishlar,
shuningdek, buzilgan funksiyani qoplashga qaratilgan miyaning funksional o‘zgarishi natijasida yuzaga
keladigan tizimli kasalliklarni o‘rganishga hamda davolashga yordam beradi. Neyrolpsixoingvistikadan
miyani skanerlash, inson nutqining elektrofiziologik xususiyatlarini o‘rganish va lingvistik korpusni
kompyuterga modellashtirishda ham foydalaniladi.

Asosiy qism. Hazrat Jaloliddin Rumiy shunday degan ekanlar: «Insonlardagi go‘zallik bu — yuzdir,
yuzdagi go‘zallik esa — Ko‘zdir. Ammo, insonni inson gilgan bu uning tilidan chiqadigan — so‘zdir.» Hazrat
Alisher Navoiy aytgan ekanlar : «Odam — tili bilan boshqa hayvonlardan imtiyozlidir. Uning boshqa
odamlardan afzalligi tili orqali bilinadi. Til — shuncha sharafli, nutq esa uning qurolidir. Agar nutq noma’qul
chigsa — tilning ofatidir.» Boz ustiga Lev Tolstoyning: «Hamma dunyoni o‘zgartirishga harakat qiladi, lekin
hech kim o‘zini o‘zgartirish hagida o‘ylamaydi» — degan qimmatli hikmati ham tadqiq mavzuiga chin
ma’noda aloqadordir.

Nutq faoliyati nazariyasida neyropsixolingvistikaning darajalanish o‘rni mavjud: 1) nutgning
to‘g‘riligi — til qoidalariga rioya qilish; 2) nutqning tezligi — nutqni vaqtga moslashtirish; 3) nutqning
to‘yinganligi — So‘z boyligi va turli xil og‘zaki shakllardan foydalanish; 4) nutqda adekvat tanlov — xabarning
mohiyat va holatga muvofigligini ta’minlash; 5) yaxlit matnning adekvat sintezi — matndagi gaplarning
to‘g‘ri bog‘lanishi. Agar lingvistik shaxs ushbu ko‘p bosqichli modelga har tomonlama ega bo‘lmasa, uning
til qobiliyati yaxshi rivojlanmagan hisoblanadi.

Neyropsixologiya va neyrolingvistikaning maxsus fan sifatida vujudga kelishida A.A. Leontev, A.R.
Luriya, E.S. Beyn, R.M. Boskis, E.N. Venarskaya, O.S. Vinogradova, N.A. Eysler singari olimlarning
xizmatlari bor. Hozirgi zamon neyropsixologiyasida inson miyasining tizimiy barqarorligi, turli sabablarga
ko‘ra shikastlanishi, buzilishi — afaziya kasalliklarini keltirib chigaradi. Neyrolingvistika fanining o‘rganish
obyektida inson miyasidagi nerv hujayralarining — neyronlarning nutq holatini tiklashdagi o‘rni va so‘zlarni
hosil qilishdagi vazifasi turadi. «Miya nutq zonasining zararlanishi va buning natijasida nutqiy faoliyatning
buzilishi masalasi Ibn Sino, Beruniy asarlarida qayd etilgan va chuqur o‘rganilgan» [9, 3-233].

Rus neyropsixoanalitigi T.V. Chernigovskaya shunday izoh beradi: «Bizning bilimlarimiz diagnostika,
reabilitatsiya, nutqning turli funksiyalarini tiklash uchun zarurdir. Ba’zan disgrafiya va disleksiya bilan
og‘rigan insonlar o‘z ona tillarini qayta o‘rganishga majbur bo‘lishadi. Odam o‘z ongini boshqarishga
harakat qilishi — mumkin, ammo miya faoliyatining fiziologik va irsiy xususiyatlarini nazorat qila olmaydi.
Agar odamlarning ongida psixologik nugson mavjud bo‘lsa, unda uni tuzatish yoki davolash zarur.
Nevropsixolingvistika nutq faoliyati mexanizmlari jarayonlarini, til, tafakkur va inson ongining o‘zaro
bog‘ligligini, inson nutqini yaratishga yordam beradi. Tilshunoslar miya fiziologiyasi to‘g‘risidagi
ma’lumotlarga asoslanib, nevrologik tuzilmalarning va tilning tuzilishi haqida umumiy xulosalar
chigarishlari — mumkiny» [11.40-49].

Neyrolingvistika fani bo‘yicha ilk kitobni rus olimi A.R. Luriya yaratdi va u: 1) lingvistik bosqich ; 2)
neyrofiziologik bosqich ; 3) psixologik bosqichni ajratib ko‘rsatdi. So‘ngra nevrolingvistik tadgiqotlarning
ishonchliligi uchun olimlar nevrologiya, psixologiya, psixolingvistika, neyrofiziologiya, neyropsixologiya,
logopediya, neyroxirurgiya, biofizika va biokimyo kabi fanlarga murojaat qilishdi [16].

Inson miyasini o‘rganish bilan shug‘ullanadigan aksariyat tadqiqotlarda: 1) miyaning qaysi qismlari til
qobiliyatiga javob beradi; 2) nutq faoliyati jarayonida asab tizimi qanday ishlaydi; 3) nutqning shakllanishida
o‘ng va chap yarim sharlari qanday rol o‘ynaydi; 4) miya ona tili bo‘lmagan ma’lumotni qanday qabul
qiladi; 5) lokal miya lezyonlari nutqqa qanday ta’sir qiladi degan savollarga javob izlay boshlandi.

Fanda inson nutqi faoliyati miyaning ikkala yarim sharlari tomonidan muvofiglashtirilishi isbotlangan.
Chap yarim shar nutqning to‘g‘riligi uchun, o‘ng yarim shar esa - tasvir va hissiy rang berish uchun
javobgardir. Nutq va idrok etish jarayonida chap yarim shar muhim rol o‘ynaydi. Unda artikulyatsiya va
grammatika uchun mas’ul Broka hududi va nutgni tushunish va lug‘atdan foydalanish imkonini beruvchi
Vernike hududi mavjud. Wernike va Broka hududlari birgalikda ishlashi natijasida miyada "lug‘at to‘plami
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yigiladi", u yerda "matn fayliga formatlanadi va miya ovoz chiqarishga yordam beradi". Broka maydoniga
zarar yetkazilishi oqibatida nutq sekin chiqadi, lekin grammatik jihatdan noto‘g‘ri quriladi. Wernike
hududidagi qoidabuzarliklarda nutq grammatik jihatdan to‘g‘ri, tez amalga oshadi, ammo jumlalar ma’nosiz
tuziladi.

Nutqni idrok etishning psixik buzilishlariga: 1) nutq patologiyalari; 2) afaziya — nutq funksiyasining
turli xil buzilishlari; 3) meditatsiyaning inson xarakteriga ta’siri va miyasidagi o‘zgarishlar; 4) miyaning
onkologik kasalliklari; 5) o‘ng va chap miya yarim sharlarida nutqning kodlashishini; 6) ona tilida
so‘zlashishni qgayta tiklash; 7) chapdan o‘ngga va o‘ngdan chapga yozishda til va miya faoliyatini aqlan idrok
etishda zamon va makonning ta’sirini aniqlash; 8) bolalar miyasida tilni dekodlanishi; 9) kattalar miyasida
tilning ishlashi; 10) ikki va ko‘p ftillilik; 11) tilni o‘zlashtirishda miyada axborotning qayta ishlashini
aniqglash; 12) gallyutsinatsiya hodisalari va h-zolar sabab bo‘lishi mumkin.

Davolash va og‘zaki nutqni yaxshilash jarayonida leksika va sintaksisni differentsial soddalashtirish;
leksema va "grammema'ning differensial xususiyatlariga e’tibor qaratish; differentsial muloqotda ot va
fe’llarni to‘g‘ri tanlash; differentsial munosabatda ayrim leksik-semantik kategoriyalarning inson ruhiyatiga
ta’sirini aniqlash; differentsial “belgili” va “belgisiz” fonemalarni inson nutqida qayta ishlash; oddiy va
murakkab sintaktik tuzilmalarning nutq munosabatiga ko‘ra differensial xarakterini tahlil qilish muhim
ahamiyat kasb etadi [12,96]. Ruhiy tushkunlik bilan og‘rigan odamlarning ruhiy holatining pasayishi
neyrokognitiv nugsonlarga olib keladi. Masalan, chapaqaylik — irsiyatga bog‘liq holat; bunda ba’zi
magsadga muvofiq harakatlarni bajarishda ko‘proq chap qo‘l ishlatiladi. Odam bosh miyasining rivojlanish
jarayonida funksiyalar chap va o‘ng yarim sharlar o‘rtasida tagsimlanadi. Chap yarim shar zimmasiga nutq,
o‘qish, yozish, hisoblash, analitik faoliyatning (logik, matematik) murakkab shakllari, o‘ng yarim shar
zimmasiga esa aniq obrazli faoliyat vazifasi almashadi.

Tafakkur — inson aqliy faoliyatining yuksak shakli, obyektiv vogelikning ongda aks etish jarayoni :
sezgi, idrok, tasavvurlarga qaraganda vogelikni to‘la va aniq aks ettiruvchi yuksak bilish jarayonidir. Sezgi,
idrok vositasi bilan bilib olish mushkul bo‘lgan narsa-hodisalar xususiyatlarini tafakkur vositasi bilan
anglashdir. Fikrlash faoliyati nutq shaklida namoyon bo‘ladi. Kim yaxshi fikrlasa, u yaxshi nutq so‘zlaydi.
Nutq aloqgasi jarayonida voqelik, narsa va hodisalar muayyan til qonuniyati va qoidalarga asoslangan holda
mohiyatni, mazmunni, tabiat va jamiyatni tushunishga yordam beradi. Aks holda shunday savollar tug‘iladi:
«Men angladim. Men tushundim. Men yaxshi tushundim. Bilmasam. Men fahmladim. Mening
fahmlashimcha, bu xato. Mening fahmlashimcha, bu to ‘g ri. » Yoki aksincha: « Tushunmay qoldim. Bu men
uchun mavhum. Bu menga qorong ‘u. Men anglamadim. Tushunmasam. Menga bu tushunarsiz” kabi frazalar
ishlatiladi.

Ruhiy holat bilan bog‘liq neyropsixolingvistik alogadorlikni differensiatsiyalashda surat va
maxrajlarga ahamiyat beriladi: psixologlar: [Shaxs—Ruhiyat— Asab]ga; nevrologlar:
[Miya—Neyron—Hujayra]ga; lingvistlar: [Ong—Tafakkur—Nutq]qa e’tibor qaratadi.

Neyropsixolinvistik ahamiyatga ko‘ra: [(Shaxs—Ruhiyat—Asab) + (Miya—Neyron—Hujayra) +
(Ong—Tafakkur—Nutq)] larning butunligi nutq kombinatsiyalari 12 nutqiy holatda namoyon bo‘ladi:

1. [Shaxs+Miya+Ong] 7. [Shaxs+ Ruhiyat+Asab]
2. [Ruhiyat+Neyron+Tafakkur] 8. [Miya+ Neyron+Hujayra]
3. [Asab+Hujayra+Nutq] 9. [Ong+ Nutq +Tafakkur]

4. [Shaxs+ Neyron +Tafakkur]  10. [Shaxs+ Neyron+Nutq]
5. [Ruhiyat+Hujayra+ Nutq] 11. [Ruhiyat+ Neyron+Nutq]
6. [Asab+Ong+ Nutq] 12. [Asab+ Neyron+0Ong]

Nutq kombinatsiyalarida bosh miyaning tug‘ma kasalliklari: gidrosefaliya (orqa miya suyugqligi);
ensefalopatiya (bosh miyaning yallig‘lanishlarsiz yuzaga keladigan kasalliklar); anensefaliya (ona qornida
homilaning rivojlanmay qolishi natijasida bosh miya katta yarim sharlarimng, yumshoq to‘qimalarining
gisman yoki umuman yo‘qolishi) ning xususiyatlarini kuzatish mumkin bo‘ladi.

Neyropsixolingvistika va kommunikativ tilshunoslik sohasidagi so‘nggi tadqiqotlar lingvistik shaxs
muammosini o‘rganish istigbollarini ochib berdi. Lingvistik shaxs, bu — til o‘rganuvchi sub’yekt.
Dunyogqarashning yadrosini lingvistik shaxs tashkil etadi. Lingvistik shaxsni o‘rganishda turli xil politelektik
(ko‘p qgirrali) yondashuvlar uchraydi. Chunonchi, idiolektik (V.P. Neroznakning bir kishi tomonidan shaxsiy,
xususiy, alohida foydalaniladigan til varianti g‘oyasi), etnosemantik (S.G. Vorkachevning til va madaniyat
uyg‘unligi nazariyasi), semiologik (A.G. Baranovning belgi va ramzlar haqidagi nazariy qarashlari), rus
shaxsi (Yu. N. Karaulovning rus xarakteri g‘oyasi), G‘arb va Sharqning madaniy uyg‘unligida lingvistik
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shaxs (T.N. Snitkoning lingvistik shaxsiyat g‘oyasi), Kemil Inson ilmiy konsepsiyasida (professor
Najmiddin Komilovning tadrijiy bosqichda musulmonning irfoniy-tasavvufiy barkamolligi)ga keng
munosabat bildirilgan [7]. Yangi O‘zbekiston milliy modelida Barkamol yetuk shaxs konsepti nazarga
tutilgan.

Nutq faoliyatining xususiyatlarini differensatsiya qilish lingvistik shaxsning antroposentrik
paradigmasini o‘rganishni taqazo etadi. Zamonaviy antroposentrik tilshunoslik markazida "lingvistik shaxs"
terminini fanga dastavval V.V.Vinogradov kiritdi. Uning ilmiy ishida markaziy o‘rinni "muallif giyofasi" va
"badiiy obraz" egalladi. Yevropada lingvistik shaxs tilining tabiati, til va nutq o‘rtasidagi munosabatlar,
shaxs va jamoa tili (V. Gumboldt, F. de Sossyur, E. Sapir) kabi dolzarb ijtimoiy muammolar birmuncha
oldinroq boshlangan edi. Rus tilshunoslari I.A. Boduen de Kurtene, A.M. Peshkovskiy, V.V. Vinogradov,
R.A. Budagov va boshqalar uning rivojlanishiga katta hissa qo‘shdi. Tadqiqotlar zaminida fan uchun yangi
obyekt — lingvistik personologiya shakllandi. Hatto: “Biz personologlarmiz. Bizning dunyomiz — bu yangi,
klassik bo‘lmagan shaxsiyat psixologiyasi. Biz buni "Umumiy shaxsshunoslik" deb ataymiz. Bu dunyoning

makonlari — fundamental personologiya, madaniy-germenevtik personologiya, konsultativ-amaliy
personologiya, 0‘z-0‘zini bilish va 0°z-0°zini rivojlantirish personologiyasidir » degan fikrlar jarangladi” [1,
3-223].

Bugun lingvistik shaxs tushunchasi turli sohalar chegarasida o‘rganilmoqda. N. Karaulov lingvistik
shaxsni "nutq harakatlarini bajarishga, nutq zaminida ijod qilish, asarlar yaratish va qabul qilishga tayyorligi"
nuqtayi nazaridan o‘rgandi va alohida o‘ziga xos model yaratdi. Uning lingvistik shaxs modeli tarkibida
uchta daraja mavjud: 1) verbal-semantik; 2) kognitiv; 3) pragmatik. Lingvistik shaxsning milliy-madaniy
darajasiga quyidagi komponentlar kiradi: 1) ta’lim mazmunining qiymati, mafkuraviy, tarkibiy qismi, ya’ni
qadriyatlar tizimi yoki hayot mazmuni; 2) madaniyatlilik komponenti; 3) shaxsiy komponent [1, 3-223].

Lingvistik shaxs Ibn Sino davrida ham diqqat markazida turgan. U odam asab tizimida nervlarning
boshlanish nuqtasida bosh miya turadi, deb tushuntiradi. «Buyrug» miya orqali organizmning barcha
a’zolariga tarqaladi, shu tufayli odam tashqi olam ta’sirotiga javob qaytarish qobiliyatiga ega bo‘ladi [2, 3-
123, 13].

Mentalitet, temperament (sangvinik, flegmatik, xolerik, melanxolik) kabi ruhiy unsurlar lingvistik
shaxs amaliy faoliyati va nutqidan anglashiladi. Lingvistik shaxs nutqida muhim ahamiyat kasb etadigan
quyidagilarni kuzatamiz: 1) Xaypol — kishi ongida obyektiv voqelikning aks etishi. 2) Sog‘inch —
psixiatriyada vatandan uzoq vaqt ajralish natijasida kelib chiqqan va depressiv sindrom, nostalgiya. 3)
Kayfiyat — nerv tizimi faoliyatiga bevosita bog‘liq ruhiy holat. 4) Ehtiros — inson ruhiyati bilan bog‘lik
muhim psixologik emotsional holat. 5) Sezgi — dunyoni bilishning birinchi bosqichi va tarkibiy qismi. 6)
Hissiyot — emotsiya, inson ruhiy holatida his-hayajon alohida o‘rin tutadi. Masalan, bosh miya po‘stlog‘i
odamning emotsional faoliyatini boshqaradi. Bunda quyidagi omillar muhim ahamiyatga egadir:

Verbal aloga — inson nutqi yordamida tajriba almashish, muloqot o‘rnatish va harakatlarni
rejalashtirish magsadida tildan foydalanish jarayoni. Noverbal aloga — bu xabarlarni yuborish va gabul qilish
jarayonida og‘zaki va yozma ravishda so‘zlardan foydalanmaslik. Paralingvistik aloga — bu nutq vaziyatida
yuzaga keluvchi imo-ishora, mimika kabi fikriy tana harakatlarini ifodalaydi.

Xarizma tushunchasida sifat, nafosat, go‘zallik va joziba tushunchalari birlashadi. Xarizma qadimgi
yunoncha: ydpwopa [charisma] — muruvvat, ilohiy qobiliyat — biror lingvistik shaxsning boshqalarga
nisbatan alohida xususiyatlarga egaligi (donoligi, gahramonligi, avliyoligi) va shu xususiyat yordamida
xalqni boshqarishga haqli ekanligini isbotlash san’ati. Bu tushunchani ilk bor italiyalik ruhoniy Avliyo Paul
Iso payg‘ambarga nisbatan ishlatgan. «Xarizma, bu — insonning intellektual, ma’naviy yoki boshqa yo‘l bilan
boshga odamlarning "qalblariga" murojaat qilish qobiliyatidir» [14]. Xarizmali inson kerakli vaziyayda
boshqalarga osonroq ta’sir etuvchi jozibali, kuchli irodali, rahbarga xos fazilatlarga ega bo‘lgan lingvistik
shaxs [8]. U: 1) sog‘lom muhitda insonlarga qiziqishni ortiradi, 2) nosog‘lom muhitda esa hasadni uyg‘otadi
[1, 3-223].

Lingvistlar xarizmali shaxsni uning nutgi va gobiliyatini ifoda etish usuliga ahamiyat beradi. Bunday
shaxs til bilish gobiliyati bilan ko‘pchilikni hayratga soladi, atrofdagilarga chiroyli va’zxonlik nutqi bilan
kuchli ta'sir giladi. Diskurs-mulogotda doim g‘alaba gozonishga erishadi. Xarizmali shaxsni ifoda etuvchi
sifatlar : o ‘ziga ishongan : maftunkor; notiqg; irodali, kuchli; oz o‘rnidagi shaxs ; bilimdon ; toblangan;
nurli; jozibali; kreativ ; boshqaruvchi; avtoritar; ishonarli; sodiq, aqlli; qat’iyatli ; ta'sirchan; ehtirosli;
va ’zxon; ijtimoiy; jozibali; shijoatli; tarbiyali; maftunkor; do ‘st, g ‘amxo T.

Olivia Fox Kabane xonim ta’kidlaydi : «Xarizmali shaxs bo‘lish uchun sehrli dori yo‘q: tinimsiz
mashgq, vaziyat uyinida g‘alaba gozonish uchun chiroyli va go‘zal axlogiy kombinatsiyani amalga oshirishi
kerak. Xarizma eng avval o‘zi, keyin boshqalar va atrofidagilar uchun mavjudlikdir» [15]. Demak, xarizmali
shaxs sog‘lom, qobiliyatli, agli raso va juda uddaburro bo‘lganligi sababli shu nutq kombinatsiyalarini
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amalga oshirish uchun tinimsiz izlanishda olib boradi, ko‘zlangan natija va yutuglariga zamin tayyorlab,
rejalarini amalga oshiradi.

Xarizmali shaxsda ikki ko‘rinishi farglanadi: 1. Ruhiy yetuklik xarizmasi; 2. Tana Xxarizmasi.
Xarizmali shaxsning ong, tafakkur, ruhiy yetuklik darajasi sezilarli darajada ko‘zga tashlanadi. Xarizmali
shaxsning yozma yoki og‘zaki nutq holati adabiy uslubga xos juda yuqori bo‘ladi [6,307].

Xarizmali insonlarning samarali mulogotida 10 ta shart talab etiladi: 1) nutgida aglan mohir ; 2) yorgin
shaxsiyatga ega; 3) ijodiy tasavvurga ega, 4) iqtidorga ega, 5) ganday tinglashni bilish, 6) ganday
ishontirishni bilish, 7) diggatni ganday jamlashni biish, 8) ganday qilib aniq va tez fikrlashni bilish, 9) halol
bo‘lish, 10) sabr ko‘rsatish. Yevropa standartlarida bu kantentlarga amal gilinmoqgda.

Sugrotdagi aqliy yetuklik va liderlik san’ati quyidagilarda bilingan: 1. O‘rganishda yaxshi tezkorlik; 2.
Yaxshi xotira; 3. Ochiq fikr; 4. Sinchkov kuzatish; 5. Jismoniy yetuklik; 6. Muhim natijalarga erishishda
bilimdonlik.

Xarizmali qobiliyatning davomiyligini ta’minlash juda muammo hisoblanadi. Bu qobiliyatni hamma
ham bir xil uzoq vagt saglab qola olmaydi. Insonning yoshi, bilim darajasi, tafakkuri, xulg-odobi va insoniy
fazilatlari murakkab jarayonlarda sinib borishi ehtimoli juda baland bo‘ladi. Shuning uchun bu gobiliyat
mavsumiy hisoblanadi. Tarixiy shaxslar misolida Yuliy Sezar, Kleopatra, Konfusiy, Amir Temur, Kennedy,
General Charles de Gaule, Cherchill, Charlemang, Chingizxon kabilar jamoani ergashtirishda yaxshi
xarizmali qobiliyatga ega bo‘lishgan. Birog Adolf Gitler, Mussolini, Lenin, losif Edmundovich Stalin kabilar
takabburlik, kibr, xudbinlik va shunga o‘xshash salbiy illatlarga yo‘l qo‘yib muvaffagiyatsizlikka uchragan.
Demak, xarizma qobiliyatli insonga mugarrar omad kulib bogmaydi va uni uzoq vaqt davomida saglab
golish juda — giyin. [10].

Xulosa. Xarizmali qobiliyat tug‘ma bo‘lmaydi. Xarizmali shaxs Komil Inson darajasidan baland
turadi. Darhagigat, u jamiyat uchun zarur va juda muhim ahamiyatli shaxs hisoblanadi.

Xarizmali qobiliyat insonda ijtimoiy sharoitda shakllanadi va yoshi keksaygan sayin zaiflashadi.
Oc<zini ichkaridan va tashqgaridan nazorat gilish darajasi susayadi, jismonan kuchsizlanadi, tezkor ogilona
qarorlar chiqarishi pasayadi, ishga e’tiborsizligi kuchayib, sokinlikka moyil bo‘la boshlaydi, xushomadlarga,
olgishlarga, nafsga moyil bo‘lib boradi. Shu sababdan oxir-ogibat shaxmat doskasidagi shoh kutilmagan
vaziyatda mot bo‘lib qolgani kabi erishgan kar’erasini barbod qilishi ehtimoli yuqori ekanligi
sociopsixologik nugtayi nazardan aniglabgan. Xarizmali gobiliyat uchun yengilmas iroda, katta tafakkur,
yuksak mahorat, kuchli uddaburolik, ezgulik yo‘lidan og‘maslik, o‘zligidan kechish va fidoyilik talab etiladi.
Chunonchi, bunga hind xalgi xaloskori Maxatma Gandini, o‘zbek xalgining vatanparvarlik timsoli
Jaloliddin Manguberdi, tasavvuf bilimdoni shayx Najmiddin Kubroni va so‘z mulkining sultoni Alisher
Navoiy kabilarni misol keltirish joizdir.

Shunisi muhimki, xarizmali insondan jamiyat uchun o‘z vaqgtida foydalanish davlat siyosati
darajasidagi imkoniyatdir. Bu imkoniyatdan agl-zakovatli, ruhan tetik, sinovlarda chiniggan, dunyogarashi
keng va ichki intellektual salohiyati yuksak, jamiyat manfaatini o‘z manfaatidan ustun gqo‘yadigan insongina
0‘z zimmasiga oladi. Lingvistik shaxsni ana shunday darajadagi xarizmali insonga yo‘naltirish lozim bo‘ladi.
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UO‘K 81

O‘ZBEK VA INGLIZ TILLARIDA SIFATNING SEMANTIK XUSUSIYATLARI
(T.Drayzerning “Baxtigaro Kerri” asari 2-bobi tahlili misolida)

Mayliyeva Gulmira Bahramovna,
Urganch davlat universiteti
mustaqil izlanuvchisi
mayliyevag@gmail.com

Annotatsiya. Ushbu magolada mashhur amerikalik yozuvchi Teodor Drayzerning “Baxtiqaro Kerri”
asari 2-bobidan olingan sifatlarning semantik xususiyatlari tahlil gilinadi. Tahlil o zbek tili va ingliz tili
morfologiyasida gabul gilingan semantik guruhlar asosida gilinadi va ular o ‘rtasidagi farg ko ‘rsatiladi.
Asarning ingliz va o ‘zbek tilidagi talginlari bilan solishtirilib chigiladi. Taqqgoslash jarayonida asar ingliz
tilidan to ‘g ‘ridan to ‘g ri o zbek tiliga tarjima gilinmaganligini inobatga olsak, tarjimon bevosita rus tilidan
o zbek tiliga tarjima qilish jarayonida ba’zi o ‘zgartirish va go ‘shimchalar kiritganligini ko ‘rish mumkin.
Sifat so‘z turkumining asarda turli shakl va mazmunga ega bo lishi kuzatildi, bunda sifatning kop
ma 'noliligi, uning o ‘ziga xo0s, semantik-sintaktik xususiyatlarga ega ekanligini ko ‘rish mumkin.

Kalit so‘zlar: semantik-sintaktik xususiyatlar, xarakter-xususiyat, holat, shakl, hid, maza-ta’m, hajm-
o ‘Ichov, rang-tus, o ‘rin va paytni ifodalovchi sifatlar.

CEMAHTHYECKAS XAPAKTEPUCTUKA IIPUJIAI'ATEJ/IBHBIX B Y3BEKCKOM 1
AHTJIMUCKOM S3bIKAX (Ha npuMepe aHAJIM3a [V1aBbI 2 NIPOU3BeEICHUSA
T. dpaiizepa «Cectpa Kappu»)

Annomayua. B oannoii cmamve ananuzupyiomcs cemanmuieckue 0CoOeHHOCMU NPUiIa2amenbHbIX,
83AMbIX U3 6MOpol 2nagwvl npouzeedenus « Cecmpa Kappuy uzeecmnozo amepuxarckozo nucamenst Teooopa
Hpaiizepa. Ananuz npouzeedén na ocnoge ceManmuyeckux 2pynn, NPUHAMbsIX 8 Mopghono2uu y36eKcko2o u
AHeIULICKO20 A3bIKA, U NOKA3AHO pasziudue Mmedxcoy Humu. Conocmagisiemcsi ¢ UHMeEPnpemayusmu
npoussedeHuss Ha aHeIUUCKOM U Y30eKCKOM A3bIKAX. Yuumuleas, umo 6 npoyecce cpasHeHus npou3sedeHue
He Obllo HANPAMYI0 NEpeseoeHO ¢ AHRIUUCKO020 HA Y30eKCKUll A3bIK, BUOHO, YMO NepesoOYUK GHEC
HeKomopble u3MeHeHus U OONOJHEeHUs. 8 npoyecce nepesooa HenocpeocmeenHo ¢ pYccKo2o Ha Y30eKCKull
A3v1K. bvino sameueno, umo epynna npunazamenvHulx cio6 8 pabome umeem pasHvle GOpmbl U COOEPIAHCAHUE,
BUOHO, YMO NpUIA2AMenbHOe UMeem MHO203HAYHOCMb U UMeem C8OU CEeMAHMUKO-CUHMAKCUYecKue
ceoticmaa.

Kniouesvie cnoea: npunazamenvhvie, Gvipadxcaroujue CeMaHMUKO-CUHMAKCUYecKue Cceoucmaa,
NPU3HAK-CBOUCMB0, COCMOsIHUE, opma, 3anax, 6KYC, 00bEM-MEPHOCMb, YEen, MeCno U 8peMs.

SEMANTIC CHARACTERISTICS OF ADJECTIVES IN UZBEKI AND ENGLISH
LANGUAGES (in the example of the analysis of chapter 2 of T. Drayser’s work «Sister Carrie»)

Abstract. This article analyzes the semantic features of adjectives taken from chapter 2 of «Sister
Carrie» by the famous American writer Theodore Dreiser. The analysis is made on the basis of the semantic
groups accepted in the morphology of the Uzbek language and the English language, and the difference
between them is shown. It is compared with the interpretations of the work in English and Uzbek.
Considering that the work was not directly translated from English to Uzbek in the process of comparison, it
can be seen that the translator made some changes and additions in the process of translation directly from
Russian to Uzbek possible. It was observed that the adjective word group has different forms and content in
the work, and it can be seen that the adjective has multiple meanings and that it has its own semantic-
syntactic properties.

Key words: adjectives expressing semantic-syntactic properties, character-property, condition, shape,
smell, taste, volume-measurement, color, place and time.

Kirish. Sifat so‘z turkumlari gatorida badiiy asarlarda juda muhim o‘rin egallaydi. Chunki sifat
matnlarda uslubiyat, mazmun jihatdan turli shakllarda ifoda gilinishi bilan boshga so‘z turkumlaridan ajralib
turadi. Shu o‘rinda aytish kerakki, o‘zbek va ingliz tillarining jozibadorligini ko‘rsatib beruvchi badiiy
asarlarni shu tillarda tahlil gilar ekanmiz, bu tillarning ma’no va mazmun jihatdan naqadar keng ko‘lamli
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ekanligini ta’kidlab o‘tish magsadga muvofiq bo‘lar edi. O‘zbek tili juda boy va go‘zal til hisoblanadi, bu
tilning nagadar latif ekanligini buyuk Navoiy bobomiz o‘z nodir asarlarida ham isbotlab bergan. Til-millat
mulkidir, har bir millatni ulug‘laydigan omillardan biri uning tili va madaniyati hisoblanadi. O‘zbek va
ingliz tili morfologiyasida boshga so‘z turkumlari gatori sifat ham katta o‘rin egallaydi. Sifat o‘zbek va
ingliz tillarida o°zining leksik-grammatik xususiyatlariga ko‘ra mustaqil so‘z turkumi sifatida ajratilgan.
Sifat so‘z turkumining ko‘p girralari bo‘yicha bir gator ishlar amalga oshirilgan. Ammo sifatning sintaktik-
semantik xususiyatlari hagidagi fikrlarni yetarli deb bo‘Imaydi. Qolaversa, sifat leksemalarni tadgiq etishda
zamonaviy tilshunoslikdagi eng ilg‘or metodlardan, xususan, semantik- uslubiy izoh, komponent tahlil,
giyosiy- statistik tahlil metodlaridan foydalanish ogsamoqda

Tadgigot metodi. Tadgiqot ishida turli metodlardan foydalanildi: giyosiy taggoslash, chog‘ishtirish,
struktur-semantik va statistik usullardan foydalanildi. Ingliz tilida biror so‘zni alohida ajratilgan holatda bir
garashda sifat so‘z turkumiga doir ekanligini aytish biroz giyinchilik tug‘diradi, chunki so‘zda sintaktik
vazifa bajarilmayotgan bo‘ladi. Bu esa ko‘pchilik sifat so‘z turkumiga oid so‘zlarni gapda aniglashtirish
mushkul ekanligini anglatadi. Ba’zi sifatlarni ularning qo‘shimchalari yordamida aniglash juda oson (-able, -
al, -ful, -less, -ous, -ish, -ic, -y), ba’zi sifatlarni alohida qo‘shimchasi bo‘Imaydi, ularning o‘zagida sifat so‘z
turkumiga mansub ekanligi ko‘rinib turadi (good, bad, little, old, big). Mashhur Britaniyalik tilshunos olim
Charls Randolf Quirk sifat so‘z turkumini boshga so‘z turkumlaridan farglash magsadida, ularni to‘rtta
mezon asosida tasniflaydi [1]:

1. Aniglovchi vazifasida kelishi. Sifat gapda asosan aniglovchi vazifasida keladi, ular otdan oldin
kelib, uni belgi, xususiyatini ifodalaydi. Masalan,a beautiful girl-chiroyli giz, a high building-baland bino.

2. Kesim vazifasida ishlatilishi. Sifat gapda otni yoki to‘ldiruvchini xususiyatini ifodalab, ot yoki
to‘ldiruvchidan so‘ng ishlatilishi mumkin, bunda ular ot kesim yoki to‘ldiruvchi kesim vazifasida keladi.
Masalan, this car is expensive-bu mashina gimmat (ega kesim), she thought the car expensive-u mashinani
gimmat deb o‘yladi(to‘ldiruvchili kesim).

3. Sifatning gapda very-juda ravishi bilan ishlatilishi. Ko‘pchilik sifatlar juda so‘zi bilan ishlatiladi,
lekin juda so‘zi bilan ishlatilmaydigan sifatlar ham mavjud. Masalan, it is very cold-havo juda sovuq. Ba’zi
sifatlar absolute ya’ni mutlaq sifatlar bo‘lib, ular darajalanmaydi, ya’ni ingliz tilida ungradable adjectives
deyilib, ularni very so‘zi bilan ham ishlatib bo‘Imaydi. Masalan, dead-o‘lgan, deaf-kar, blind-ko‘r, married-
turmush qurgan. Very so‘zi ishlatilmaydigan yana bir holat bu, o‘tgan zamon sifatdoshi-past participle olgan
fe’l ko‘rinishi bilan ishlatilmaydi: very known, very eaten, very helped bo‘lmaydi. Asosan kuchli sifatlar
bilan ham Very ishlatilmaydi: amazing, excellent, terrible, perfect, huge.

4. Sifatlarning giyosiy va orttirma darajasi. Ko‘chilik sifatlar gioyosiy va orttirma darajada
taggoslanadi: big-bigger-biggest (katta-kattarog-eng katta).

Quirk yugoridagi to‘rtta mezon asosida sifatlarni o‘rganib chigadi, lekin hamma sifatlar ham ushbu
mezonlarga mansub bo‘lavermaydi, buni o‘rganish magsadida 8 ta sifatni misol sifatida olib, ularni ushbu
mezon asosida tahlil giladi: hungry-och, infinite-cheksiz, old-eski, afraid-qo‘rggan, utter-to‘lig, mutlago,
asleep-uhlagan, soon-tez orada, abroad-chet elda.

1. John is hungry —Jon och 5. The universe is infinite-koinot cheksiz
2. Susan is an old friend-Suzan eski do‘st 6. The prisoners were afraid-mahbuslar go‘rgqgan
3. Bob is an utter fool-Bob butunlay ahmoq 7. The patient was asleep-bemor uhlagan edi

4. The meeting is soon-uchrashuv tez orada bo‘ladi 8. Anna is abroad-Anna chet elda
Yugqoridagi gaplarni tahlil gilganda quyidagi jadvalda sifatlarni tasniflab berilgan:

1-jadval.
Sifatlar Aniglovchi Kesim Very so‘zi bilan | Qiyosiy
vazifasida vazifasida ifodalanishi darajalanishi

1. hungry + + + +

2. Infinite + + - -

3. old + - + +

4. afraid ? + + +

5. utter + - - -

6. asleep - + -

7. soon - - + +

8. abroad - - - -
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Yuqoridagi jadvaldan ko‘rishimiz mumkinki, fagatgina hungry-och sifati barcha mezonlarga mos
kelayapti, infinite-cheksiz faqgat ikkita mezon, aniglovchilik va kesimlilik vazifasida kelishi mumkin ekan.
Old sifati aniglovchi vazifasida, very bilan ishlatilishi va giyosiy darajalanishi bilan, afraid so‘zi esa fagat
kesim vazifasida kela oladi, aniglovchi bo‘la olmaydi. Ya’ni he is afraid-u go‘rggan bo‘ladi, lekin afraid
boy-go°rggan bola bo‘lmaydi. Utter sifati fagat aniglovchi bo‘la oladi. Asleep sifati fagat kesim vazifasida
keladi. Soon sifati esa very so‘zi bilan ishlatiladi va darajalanadi. Abroad sifati esa yuqoridagi hech bir
mezonga to‘g‘ri kelmaydi. Bundan ko‘rinadiki, Quirk keltirgan 4 ta mezon barcha sifatlar uchun ham to‘g‘ri
kelmadi.

Teodor Drayzerning asarini tahlil gilar ekanmiz, yuqoridagi mezon asosida ba’zi sifatlarni o‘rganib
chiqdik: vast-bepoyon, silent-indamas, noticeable-yaqqol, dark-gorong‘u, little-mo*jazgina.

2-jadval.
Sifatlar Ani_qloychi Kes_im_ _Very 50_‘zi_bilan Qiyc_)siy o
vazifasida vazifasida ifodalanishi darajalanishi
Vast + + - +
Silent + + + +
Noticeable + + - +
Dark + + + +
Little + + + +

Yugoridagi jadvaldan ko‘rinib turibdiki, ushbu sifatlar deyarli barcha mezonlarga mos kelar ekan,
fagat vast hamda noticeable so‘zlarini very bilan deyarli uchratish mushkul.

B.Mengliyev, O°.Xoliyorov, N.Abdurahmonovalarning “O°zbek tilidan universal go‘llanma [2]”
kitobida sifatning 8 ta lug‘aviy ma’nolarini ajratganlar: xarakter-xususiyat, holat, rang-tus, shakl-ko‘rinish,
hajm-o°lchov, maza-ta’m, hid, o‘rin va paytni ifodalovchi sifatlar. O‘zbek tili darsliklarida sifatning 9 ta
semantik guruhlari ajratiladi [3]:

1. Xususiyat bildiruvchi: narsa, mavjudotning Xarakter-xususiyatini ifodalaydi: muloyim, logayd,
badjahl, yaxshi, yomon.

Xarakter-xususiyat ijobiy, salbiy yoki neytral bo‘lishi mumkin.

2. Holat bildiruvchi sifatlar: holat yoki vaziyatni turg‘un belgi sifatida ifodalaydi:

-tabiiy holat: go‘zal, mo*‘min, o‘ktam, bukri

-jismoniy holat: bardam, baquvvat, tetik, yosh

-ruhiy holat: xafa, g‘amgin, ma’yus, xursand

-iqtidosiy holat: boy badavlat, kambag*al, nochor

-harorat holati: ilig, salgin, sovug, issiq

-tozalik holati: toza, ozoda, kir, musaffo

-eskilik, yangilik holati: yangi, eski, ko‘hna

-ho‘l, quruglik holati: nam, ho‘l, qurug

-tinch-notinchlik holati: jimjit, sokin, osuda, osoyishta, bezovta

-yetilganlik holati: xom, pishgan, g‘o‘r, puxta

3. Shakl bildiruvchi sifatlar: narsa predmetning tashqi Kko‘rinishini ifodalaydi: novcha, yassi,
uzunchoq, gisqa, yumaloq, aylana

4. Rang-tusni bildiruvchi sifatlar: oq, pushti, zangor, qgizil

5. Maza-ta’mni bildiruvchi sifatlar: shriin, achchiq, nordon, taxir, sho‘r

6. Hid bildiruvchi sifatlar: xushbo‘y, badbo‘y, qo‘lansa

7. O‘Ichov bildiruvchi sifatlar: keng, tor, uzun, yaqin, katta, og‘ir

8. O‘rin bildiruvchi sifatlar: ichki, tashqi, devoriy, gishloqi

9. Payt bildiruvchi sifatlar: kuzgi, yozgi, gishki, chillaki, ertapishar

Tadgiqot ishimiz obyekti bo‘lgan “Baxtigaro Kerri” asarining 2-bobini ushbu 9 ta sifat semantik
guruhlari yordamida tahlil gildik. Bunga ko‘ra eng ko‘p uchragan ma’no turi holatni ifodalovchi sifatlar
bo‘ldi, ular 2-bob bo‘yicha 58 ta so‘zlarda kuzatiladi. Quyidagi jadvalda 2-bobda berilgan sifatlarning
semantik tahlili keltiriladi:
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3-jadval.

Semantik turlar 2-bobda berilgan sifatlar Jami

Xarakter-xususiyatni Indamas, batartib, ehtiyotkor, sezgir, beso‘naqgay, sinchkov, yaxshi, | 18

ifodalovchi sifatlar sadoqatli, ko‘ngilochar, ajab, yaxshi, durustroq(giyosiy darajada
berilgan), zo‘r, ajoyib, tortinchoqgina(ozaytirma sifat), ajoyib,
yaxshi, ajoyib

Holatni ifodalovchi | a) tabiiy holat: xunuk 1

sifatlar b) jismoniy holat:turli (ozig-ovgat do‘konlari), yaqgol, o‘ng‘aysiz, | 16
ochig, baquvvat, qudratli, ochig, ochig, zich, bo‘sh, charog‘on,
gorong‘i, porlog, yaltirog, xira, salobatli, yoshgina, namoyon,
ko‘tarma (kran), yaltirog, ochiq, nozik 31
¢) ruhiy holat: band, bema’ni, band, mos, e’tiborsiz, asossiz,
ruhlantiruvchi, ma’lum, mashg‘ul, band, yolg‘iz, xos, band, benasib,
vahimali, aniq, vahimali, tang, sirli, oshkora, begona, notanish, sirli,
alogador, ochig-ravshan 3
d) igtisodiy holat: arzon, dabdabali, oddiy (fugaro)
e) harorat: 2
f) tozalik: barbor, obod 3
g) eskilik, yangilik: yangi, yangidan-yangi, yangi,
h) ho‘l quruglik: 2
i) tinch, notinch: jim, unsiz Jami:
j) yetilganlik: 58

Shaklni ifodalovchi | Ensiz, to‘rtburchak 2

sifatlar

Rang-tusni ifodalovchi | Oppogq,

sifatlar

Maza-ta’mni

ifodalovchi sifatlar

Hidni ifodalovchi

sifatlar

Hajm-o‘Ichovni Mo‘jazgina, ko‘p, bepoyon, ulkan, gisga, keng, ulkan, ko‘p, | 33

ifodalovchi sifatlar ortigcha, ozgina, mo‘jazgina, tor, kichkinagina, origgina, bahaybat,
og‘ir, behisob, to‘la, ziyod, kattarog, ulkan, talay, ulgurji, bahaybat,
lo‘ndagina, keng, vyirik, yukli, ulkan, uzun, bepoyon, muhtasham,
uzundan uzoq

O‘rinni ifodalovchi | Oldingi, yaqin, narigi, quyi 4

sifatlar

Paytni ifodalovchi | Dastlabki, kechki, ogshomgi, kechki, kunduzgi, hozirgi, keyingi 7

sifatlar

Yugqorida keltirilgan sifatlardan tashqari bir gancha hollarda sifatlarni gapda boshqa ma’no turida ham
uchratish mumkin. Chunki sifatni lug‘aviy ma’no turlariga ajraish nisbiy hisoblanadi. Ma’no ko‘chishi
natijasida ma’no turi ham o‘zgaradi: achchig gap-bu o‘rinda achchiq sifati maza ta’m bildirmaydi,
xususiyatni ifodalaydi.

Oc‘tkinchi ana shu derazalardan garab yaltiroq yog‘och va xira oynadan gilingan gator to‘siglarni,
ishlariga sho‘ng‘ib ketgan bir olam xizmatchilarni, ustlariga ajoyib kostyum va oppog ko‘ylak kiyib, zallarda
aylanib yurishgan yoki to‘da-to‘da bo‘lib o‘tirishgan salobatli savdogarlarni ko‘ra olardi.-T.D., Baxtigaro
Kerri, 20-bet. Ushbu misolda berilgan O‘tkinchi so‘zi matnda otlashganini ko‘rish mumkin va bu yerda sifat
vazifasida emas balki ot so‘z turkumi bo‘lib kelmogda. Yana bir o‘rinda olisda so‘zining o‘zagi olis sifatidan
kelib chiggan, lekin gapda o‘rinni bildiruvchi hol vazifasida kelgan.

Agar asarning 2-bobini Dikson [4] taklif gilgan 7 ta semantik guruhlar bilan tahlil giladigan bo‘lsak,
o‘zbek tilidagi tarjimasi va asl ingliz tilidagi asar o‘rtasida juda ko‘pchilik sifatlarda fargni ko‘rish mumkin.
Masalan, 2-bobning birinchi gapidagi mo‘jazgina sifati ingliz tilidagi kitobda berilmagan, uni tarjimon
matnning mazmunidan kelib chiqib ya’ni, Minnining kvartirasi bir xonali ekanligini tarjima qilish o‘rniga,
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uni mo‘jazgina kvartira deb keltirib o‘tgan. Quyida Diksonning klassifikatsiyasi bo‘yicha 2-bobni ingliz
tilidagi tahlilini keltiramiz:

4-jadval.
Sifatning 2-bobdagi sifatlar Jami
semantik turlari
Value-giymat Pleasing, personal, pleasant, better, extraordinary, pleased, good, better, | 24
auspicious, peculiar, saving, adventuresome, plausible, commercial,
thriving, great, populous, common, strange, individual, great, strange,
vaguest, wonderful
Dimension-o‘lchov | Vast, few, big, far, narrow, longest, big, far, little, whole, round, little, | 40
little, small, little, thin, narrower, long, widespread, giant, huge, long,
vast, long, narrow, vast, ample, large, wide, vast, huge, little, huge,
immense, little, vast, huge, vast, vast
Color-rang dark 1
Age-yosh Novel, young, new 3
Physical property- | Clean, slight, rich, thin, poor, certain, noticeable, easy, steady, round, | 24
jismoniy xususiyat | open, dim, disastrous, open, scattered, open, lighted, open, central, deep,
flat, crowded, open, mighty
Human propensity- | Silent, lean, patient, subdued, subdued, conservative, timid, crude, | 15
inson hatti | severe, silent, busy, alone, uninformed, timid, honest
harakatlari
Speed-tezlik Fast, rapid 2

Yugoridagi jadvaldan ko‘rinadiki, Diksonning klassifikatsiyasiga ko‘ra value-giymatni, xususiyatni
ifodalovchi sifatlar o‘zbek tilida xususiyatni ifodalovchi sifatlarga mos keladi, lekin, o‘zbek tilida xarakter-
xususiyat sifatlari bir guruhni tashkil gilgan, bu Diksonning tadgigotida Human propensity-inson hatti
harakatlari sifatlariga ham mos keladi. Shunday ekan, ikkala jildda ham sifatlarni tahlil gildik, o‘zbek tiliga
tarjima gilingan sifatlar matnni jozibali gilish uchun ko‘proq ishlatilgan, ingliz tilidagi sifatlar esa gisman
kamrog, bunda tarjimonning mahorati, avvalo rus tilidan tarjima gilingan asarda, keyin esa, rus tilidan
o‘zbek tiliga tarjima gilingan asarda ko‘rinadi. Ingliz tilida asarda ko‘rish mumkinki, ozbek tilida uchragan
holatlar yaqgol ko‘rinadi, masalan, the hopefuland the hopeless so‘zi asli sifatlar bo‘lsa ham matnda
umidsizlikka tushganlar va umid qgilayotganlar degan ma’noni beradi va bu o°rinda ular otlashgan, ot o‘rnida
keladi. Juda ko‘p holatlarda fe’llarning o‘tgan zamoni sifatdoshi, gerund-harakat nomi vazifasida kelishi
mumkinligini uchratdik, bunda fe’llar sifat o‘rnida ifodalanadi. Masalan: saving disposition-saglab golingan
magom, houses were scattered-uylar yoyilib yotgan edi.

Xulosa o‘rnida shuni ta’kidlash kerakki, sifatlar semantik jihatdan tahlil gilinganda, ingliz va o‘zbek
tillaridagi matnlarda turli ma’no va shakllarda uchrashi mumkinligi ma’lum bo‘ldi. Bunda ular matndagi
sintaktik vazifasiga ko‘ra ifodalanishi mumkin. Ushbu sintaktik vazifa esa o‘zbek tili morfologiyasida ham
ingliz tili morfologiyasida ham uchraydi. Bunday sintaktik alogalar yordamida, sifat boshga so‘z turkumi,
gap bo‘lagi bo‘lib kelishi mumkinligi voge bo‘ldi.

ADABIYOTLAR:

1. Randolph Quirk, A Comprehensive 