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AHHOTAIIUA:

B nannoit crathe paccmarpuBaercs 3(PGEKTHBHOCTH COBMECTHOIO OOyYCHUS
MaTEMAaTUYECKOMY aHAIU3Y U NMporpaMMHUpoBaHni0. OCBEIIAIOTCS B3TJIS1bl YYEHBIX
Ha B3aUMOUHTETPUPYIOIEEC TMpenojaBaHue mpeamMeroB. Jlns aeMoHcTpanuu
COBMEIIICHHSI MAaTeMaTHYECKOro aHajiu3a M MPOrpaMMHpPOBAHUSL B  CTaThe
MPECTABICH NMPUMEP BUPTYaAJTbHOIO TPEHAXEpa, MCIOJIb3YEeMOro JJisi U3y4eHUs
IIPOU3BOIHOM.

KuroueBbie c¢JjioBa: MaTeMaTHYECKUN aHAJIW3, NMPOTPAMMHUPOBAHUE, MHTETpALUs
HayK, IPOU3BOJIHAS, BUPTYaAJIbHBIN cuMynaTop, python

B3auMHasg wuHTErpamus JUCHUIUIMH B OOYYEHMM SBJISETCA aKTyallbHOM U
HEOOXOAMMOW MPAKTUKONH B COBPEMEHHBIX O0Opa30BaTENbHBIX IMporpammax. ITo
crocoOCTBYyeT 0OoJiee TIIyOOKOMY TOHHMAaHUIO U TNPUMEHEHUIO Yy4eOHOro
MaTepuana, a TakKe Pa3BUTUIO KOMIETEHUUH, HEOOXOAUMBIX B COBPEMEHHOM
BBICOKOTEXHOJIOTMYHOM OOILIECTBE.

OgHuM W3 SpKUX NOPUMEPOB B3aMMHOM WHTErPAllMM JIUCLMIUIMH  SBIISIETCS
B3aMMOCBSI3b MEXJy MNpeIMETaMyd IPOrpaMMHUPOBaHUS M MAaTeMaTHYECKOro
aHanuza. Pa3paboTka mporpamMmHOro kojga TpeOyeT OT CTyACHTa MOHUMAaHHS
MaTeMaTUYECKUX aJIrOpUTMOB U CTPYKTYp JdaHHBIX. B cBol  ouepens,
MaTeMaTUYeCKUii aHaiu3 obecreurnBaeT aOCTPAaKTHbIE W JIOTUYECKHE HAaBBIKH,
KOTOpbIE€ HEOOXOUMBI ITPH MpOorpaMMupoBaHuu. M crnoab30BaHNe MaTEMATUYECKUX
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METOJIOB U aJITOPUTMHUYECKOTO MBIIUICHUS MPU pa3paboTKe MPOrpaMMHOIO KoJa
yJIy4IIaeT KaueCTBO Mporpamm u 3h(PEeKTUBHOCTH UX pabOTHI.

Takum 006pazom, B3auMHasi MHTETPallvs TUCIIUILINH, TAKUX KaK IPOTpaMMHUpPOBaHUE
M MaTeMaTUYECKHIl aHanMu3, MO3BOJIAET CTYyACHTaM IOJy4yaTh Oojiee IIyOoKoe
NOHMMaHHe OOOMX IPEIMETOB, a TAaK)K€ pPAa3BUBAaTh KOMIUIEKCHBIC HABBIKU U
YMEHMSI, KOTOPbIE MOTYT OBITh IPHUMEHEHBI B Pa3IMYHbIX cpepax AesATEIbHOCTH,
TpeOYyIOIMX TEXHUYECKOT0 U MaTEMaTUYECKOro 00pa3oBaHMsL.

B cBoux crarbsix EgpemoBa cunrtaer, yto " B HacCTOsIIEE BpEMs, KOT1a CTYJEHTaM
NOPYYEHO  HMHTErpUpPOBaTh CBOM  CHEUUAJIM3UPOBAHHBIE  JAUCLHUIUIMHBL  C
MH()OPMATUKON B KayecTBE CAMOCTOSTEIBHOM padOThI, 3TO MOMOTaeT CclenaTh
IIEpBbIC IIArk K OBJIAJEHUIO HAy4YHbIMU MeToaamu " [1].

J.A.AHBapO€KOB CUUTAET , YTO MHTErPaLlUsl CIIOCOOCTBYET aKTHBHU3ALUMU yUEOHO-
IIO3HABATEJIbHOM JIEATEIBHOCTH YYalluXCsl, Pa3BUTHI0 TBOPYECTBA YYAIHUXCH,
IIO3BOJISIET  NPHUMEHATh  IOJYYEHHBIE 3HAHHWSA B  PEAIbHBIX  YCIIOBHUSAX,
MEXIUCIUIUIMHAPHBIE CBA3M TO3BOJISIIOT y4YalllEMyCsl MEPEHOCHTh CIIOCOOBI
JEUCTBUS C OJHOrO0 OOBEKTa Ha APYrou, 4yTo obierdaer o0ydyeHue u (GopmMupyer
IIPEICTABIICHUE O LIEIOCTHOCTA MUPA, a UCIIOJIb30BAHUE UHTErPaLluu JJI1 OBICTPOTO
BBIXOJIa M3 MPOOJIEMHBIX CUTyalluid aKTUBU3UPYET YMCTBEHHYIO JI€ATE€IbHOCTh
yuamerocsi[2]. OH TakKe 0OTMEUaeT, YTO UHTETPAIlHs MOBHIIACT HHPOPMAITMOHHBIC
BO3MOXXKHOCTH YypOKa U CIIOCOOCTBYET AaKTHUBU3aLMU Yy4eOHO-TI03HABATEIbHOU
NESATENIbHOCTH  y4YalluXcs, TIO3BOJSIET pa3BUBaThb TBOPYECKUE CIIOCOOHOCTU
yYalllUXCsl, TPUMEHATh IMOJYYEHHbIE 3HAHHUS B  PEAIbHBIX  YCIOBHSX,
MEXIUCIUIUIMHAPHBIE CBA3M TO3BOJISIIOT  yYAIIEMyCs MEPEHOCHTh CHOCOObI
JEUCTBUS C OJHOrO0 OOBEKTa Ha APYrou, 4yTo obierdaer oOydyeHue u (GopmMupyer
MPEACTABICHUE O LIEIOCTHOCTH MHpPA, MCIOJIb30BAHUE MPOOJEMHBIX CUTYyaluil B
NOCTPOCHUU  LIEJIOCTHBIX YPOKOB  CIOCOOCTBYET PAa3BUTHIO  YMCTBEHHBIX
CIIOCOOHOCTEW  ydamierocs. AKTHUBU3HPYET JI€ATeIbHOCTh, CYUTAETCS, UTO
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WHTETpanus Mo3BOJISIET CTYIEHTY OTCJIEKUBATH MPOLIECC BHIMOJHEHUS ICHUCTBUM OT
IEJIN K Pe3yJIbTaTy, OCMBICIICHHO BOCIIPUHUMAs KK/l Tar paboTs [3].

B cBoux crathsax JXymaeB 3akiiaJibIBa€T OCHOBBI IMOCJIEAHUX pedopM B oOJacTu
WH(pOPMAITMOHHBIX TEXHOJIOTHH, HaIpaBJICHHBIX Ha JanbHEHIIee
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MEKIMCIUIUIMHAPHYIO MHTErPAlMIO - MOBBIIICHUE KadecTBa oOpaszoBaHus. OHuU
enie pa3 MOJYEPKHYIM, YTO JIOObIE HOBEWINIHME NEeAarornyeckue TEXHOJIOTHH,
WHHOBAIlMM W MEXIUCUUIUIMHAPHAS MWHTErpaiusi, MOBBIIIAIONINE KAaYeCTBO
oOpa3oBaHus, MpUOOpETalOT Bce OoJiblliee 3HAYE€HWE B  COBPEMEHHOM

2
N
el

obOpazoBanuu[4].
Ponb mporpaMMUpOBaHKs B MATEMAaTHYECKOM aHAIM3E 3aKI0YacTCs B CO3AaHUH U

Karsry
T ¢ |

UCTIONIb30BAaHUU  KOMITBIOTEPHBIX ~ MPOTpaMM  JUISI  PEIICHUS  CIOXKHBIX
MaTeMaTHUeCKux 3anad. [IporpaMMupoBaHHe TO3BOJSET aBTOMATH3UPOBATH
BBIUHCJICHHSI, YTO YIIPOIIaeT paboTy ¢ OONBIITNMHE U CIOKHBIMU HA0OpaMH JTaHHBIX.
bnarogapss mporpaMMHpOBaHMIO MaTEMaTHKA MOTYT pelaTh pa3HOoOoOpa3HbIe
3aJa4d MaTeMaTUYeCKOTO aHajin3a, TaKkue KaK HaxOXKICHHE IPOU3BOAHBIX U
WHTErpajioB (PyHKIIHMHI, YUCIEHHOE HHTETPUPOBAHUE, pelieHne Tu(dhepeHITuaTbHBIX
ypaBHeHuU# u T. 1. Kpome Toro, mporpaMmupoBaHue MO3BOJSET IPOBOAUTH CEPUN
HKCIEPUMEHTOB U MCCIEJOBAaHUW, 4YTOOBI MPOBEPUTh M Pa3BUTh HOBBIC
MaTeMaTHYeCKUE TEOPUHU U MOJCIH.

OmauM  u3  Hambollee  PACIPOCTPAHEHHBIX  SI3BIKOB  MPOTPAMMHPOBAHMUS,
UCIIONB3YEMBIX B MaTeMaTHYecKoM aHammze, sBisercs Python. Python
npenocTasisier Oorarblii HAOOp OMONMOTEK W MHCTPYMEHTOB IJisi palbOThl C
MaTeMaTHYeCKUMHU (QYHKIMSIMH M JTaHHBIX, TakuX kak NumPy, SciPy u matplotlib.
OTu 6UOIMOTEKN O3BOJISAIOT JIETKO BBITIOIHUTH CJIOKHBIE BHIYUCICHUS, IIOCTPOUTD
rpaduky  GyHKIUNA, pENIuTh OOBIKHOBEHHBIE W YacTHble auddepeHnnanbubie
ypaBHEHUs, a TAK)Ke IPOBECTH MaTeMaTHIECKOE MOACIIMPOBAHNE U aHAIIN3 TAHHBIX.
[IporpaMMupoBaHre OTKPHIBAET HOBBIE BO3MOXKHOCTH JJIsi MaTEMaTHUYECKOTO
aHalnM3a, YCKOpAS M YIpoIIas MpoIecC PelieHs 3a1a4 U O3B0 UCCIIeI0BaTh
CJIO’KHBIE MATEeMAaTUYECKUE KOHIICTIIIUY Ha TPAKTHKE.

Ponw mporpammupoBaHusi B MaTEMAaTUYECKOM aHAJIU3€ 3aKIIOUAETCA B CO3JJaHUU U
WCIIOJIb30BAaHUU  KOMITBIOTEPHBIX  MPOTpaMM  JUIsl  PEHICHUS  CJIOXKHBIX
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MaTeMaTH4ecKux 3ajgad. [IporpammupoBaHHE MO3BOJIIET aBTOMATU3MPOBATH
BBIUKCJICHUS], YTO YIIpoLaeT paboTy ¢ OOJBIINMHU U CIOKHBIMU HA0OpaMU TaHHBIX.
brnaronapss nporpaMMUpOBaHUI0O MaTEMaTHKH MOTYT peniaTb pa3HooOpa3Hble
3a/layd MaTeMaTHYeCKOro aHaliu3a, Takue KaK HaxOXKJIEHUE MPOU3BOJHBIX U
WHTErpajioB (PyHKIMI, YUCIEHHOE MHTETPUPOBAHUE, pelieHne TU(depeHIIuaTbHBIX
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ypaBHeHU U T. 1. KpoMe Toro, mporpaMMUpOBaHHE MO3BOJISIET MPOBOJUTH CEPUU
DKCIIEPUMEHTOB W HWCCICIOBAaHUN, YTOOBI TIPOBEPUTH W PA3BUTh HOBHIC
MaTeMaTUYECKUE TEOPUU U MOJIETIH.
CryaeHTbl BBICIIMX yU4€OHBIX 3aBEJICHUN, U3YUalOIIUe SI3bIK MPOTPaMMUPOBAHUS U
MaTEeMaTUYeCKU aHalIu3, MOTYT JOCTUYL O0Jiee BBICOKUX PE3YJbTaTOB, €CIU UX
oOy4aTb Ha OCHOBE MHTETpAllMU ATUX IBYX MUCUUIUIMH. [l 3TOro ydammmcs
MOXET OBbITh JIaHO 3aJlaHh€ CO3/1aTh BUPTYAJbHBI TpeHaXep il O00ydyeHus
MPOU3BOJIHOM. DTO MOXHO C/IEJIATh CIECAYIOIMMNM 00pa3oMm:
print ("HaiiTu npou3BoaHyO QyHKIHMI BHaa a* X0")
from random import randint
=0
k= int (input ("BBeauTE, CKOJIBLKO IIPUMEPOB s MpuBeay: "))
for 1 in range (k):

a=randint(1,100)

6=randint(1,100)

print(f'({a}*x*{0})'=",end="")

c=input()

if c==(f" {a}*{06}*x"{0-1}") or c==(f"{a*0}*x"{0-1}"):

print ("Bamr oTBeT nmpaBHIbHBIN")

T=T+1

else:

print ("Barm oTBeT HeBepeH")

print ("KoJU4eCcTBO MPaBUIIBHO PEIICHHBIX MPUMEPOB",T," U KOJTMYECTBO OIINOOYHO
pEUIEHHBIX TPUMEPOB" ,K-T)
Takum 00pa3oM, HU3yUYEHHE S3bIKA MPOrPAMMHUPOBAHUS Yepe3 MaTeMaTUYeCKUH
aHaJu3 MOKET MMOMOYb CTYJCHTaM Jy4lle MOHSATh MATEMATUYECKUE KOHLEIIUU U
METO/Ibl, TAK KaK OHH MOT'YT HEMTOCPEACTBEHHO IPUMEHSTH CBOM 3HAHUS B CO3JaHUU
mporpaMM U aJTOPUTMOB. DTO MOXKET CIIOCOOCTBOBaTh Oosiee TIyOOKOMY U
MIPOYHOMY OCBOCHUIO MaTeMaTU4YeCKOi moAroToBku. [IporpamMmmupoBanue Tpedyer
pa3pabOTKU aJrOpPUTMOB W CTPYKTYp MaHHBIX JJIs pelieHus 3aaad. M3yuenue
MaTEMaTUYeCKOro0  aHajiu3a MOXKET TIOMOYb CTYJE€HTaM pa3BUTh  CBOE
AITOPUTMUYECKOE MBIIUICHHE, TaK KaKk OHU OyAyT paboTaTh ¢ MaTeMaTUYECKUMU
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MOJCIIEIMU U BBIYUCIIUTCIbHBIMA MCTOZIaMH B CBOUX IIpOrpaMMmax. Hcnonb3oBaHue
sA3bIKa IMPOTpaMMHUPOBAHUA UL PCHICHUA MATCMATUYCCKUX 3a/lad MOXKET IOMOYb
CTyACHTaM YBHUJCTb, KdK HX 3HAHHA MOI'YT OBITH IIPUMCHCHBI Ha ITPAKTHKC. 9T0
MOXCT  CO314aTb Ooiee MMPAKTUYCCKYIO 141 KOHKPCTHYIO CBA3b MCIKIAY
MATEMAaTUYCCKUMH KOHOCIINWAMHA WM HUX IIPUMCHCHHCM, YIIy4Ildsd INTOHHUMAaHHC H
HHTCPEC CTYACHTOB K MATCMATHYICCKOMY aHAJIN3Y.

M3yueHne MaTeMaTHYECKOTO aHajau3a 4epe3 S3bIK MPOTPaMMHUPOBAHUS MTO3BOJISET
CTyJICHTaM Pa3BUThb HABBIKU MporpaMmMupoBanus. OHU MOTYT U3YUYHUTh OCHOBHBIC
KOHIICTIIIUYA TIPOTPAMMHPOBAHHUS, CTPYKTYPBI JAHHBIX W aITOPUTMBI, IPUMCHSISI UX
K MaTeMaTHYeCKUM 3a7adaM. JTO MOXKET TIOMOYb CTYACHTaM CTaTh Ooliee
KOMITETCHTHBIMH MPOTPAMMHUCTAMH U IIPUMEHSITH CBOU HABBIKU B IPYTHUX 00IACTSX.
WHuTerpanmsi s3pIKa MPOTPAMMHUPOBAHUS M MAaTEMAaTHYECKOTO aHajdn3a MOXKET
caenarb YyueOHBIM mpoliecc Oojee HMHTEPECHBIM U IMPUBJICKATEIbHBIM IS
cTyaeHToB. OHM MOTYT BHJIETh, KaK MaTeMaTHYECKHE KOHIIEMIIUA MOTYT OBITh
HETOCPECTBEHHO IPUMEHEHBI B CO3JIaHUH ITPOTPaMM U PEIIeHUH 3a]1a4, YTO MOXKET
cAenaTh yueHue 0ojiee MPaKTUIHBIM U aKTyaIbHbIM.

Takum oOpazoM, oOydeHHE Ha OCHOBE HMHTErpalldy SA3bIKa MPOTPaMMHUPOBAHUS U
MaTeMaTHYECKOr0 aHaju3a MOXKET JaTh CTYJICHTaM MHOKECTBO MPEUMYIIECTB,
nmoMoras WM JIydIlle IOHSATh W TIPUMCHATh MaTeMaTHYCCKHE KOHIICTIINK Ha
MPaKTHKE, Pa3BUTh HABBIKM IMPOTPAMMHUPOBAHUS M YINIyOUTh CBOE IOHHMAaHHUC
MaTeMaTHYECKOI0 aHaJIN3a.
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