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ANYLOGIC OPTACbIHOA AFEHTTIK
MOZENQEY HEM30EPI

byn maxanaoa, XJ Technologies komnanuscel a3iprezen ken
20icmi, Hcannvl MAKCammagvl KOMIbIOMEPIIK Mooerdey Opmacyl
AnyLogic-miy mymKindikmepi mypanvl Jdcone COHbLMEH Kamap,
AnyLogic opmaceinoa mooenoeydiyy MyMKiHOIKmMepin myciHoipy
mMakcamvlHOa — WavlH ayedcail dAcymulcvinbly 3D mooenin
KYpyobl KOMNLIOMEPNIK dicy3ece aculpyobly Keudip amanoapuvl
Kapacmulpwliaovl. Byn moodendi xypy yuwiin Keneci ecenmepoi
KamMmumuln — mancelpma  Kouwiiaovl:  «lllasein  ayesicatioa
HCONAYWIBINAD  KO32ATBICLIHBIY UMUMAYUATBIK MOOENIH dHaAcay
bapuvlcblHOA, ANObIMEH, JHCONAYWbLIAP dyedxcatied Keaeoi, pelicKe
mipkeneodi, mexcepyoen emeoi JdcaHe KYymy aumablHa 6apaowl.
Ywakka omeipebizy b6acmanzanoa  orconayuvinap  Ounemmi
meKkcepyoen — oemeodi, COOAH  KeliH  YWaKKd — OMbIpabi3y
bacmanadvly. Ocbl mancuipmanapovl eckepe Omulpbin, MO0enoi
Kypy Oapuvicvinda, swcainvl AnyLogic npospammacvina, oHuiH
iwinoe, «Kasy oicypinwiinepy KIiMmanxaHacvlHblHY
MyMKiHOIKmepine epexuie Kowin 0Ooainedi. [llaswin ayedcatioa
ACONAYWIBINAD — KO3RATBICLIHGIY — UMUMAYUATLIK, — MOOETiH
Jrcacayovly  anmul  (Pazacvinbly  IPKAUCLICHIHOA — UleWiiemin
cypakmap, oicone apoip  Gazanvl  OpLIHOAY — HaMudicenepi
MOOenvOiy  U3yandbl  WIIHOCMPAYUALAPLIMEH — YCbIHBLIAOWL.
JKannvl anzanoa, AnyLogic opmaceindoa modendeyoi ueepyoin
Magcamul — Jicyiienepoi KOMNbIOMEPIIK MOOen0eyOiy 3aManHayu
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MeXHON02UANAPLl  MYPAbl  MEOPUANbIK — OLNiMHIY — 6A3a1bIK
KoleMin Karvinmacmolpy 60abin madwvliadvl, OHbIH Heli3iHOoe
ceben-candapnvlk  6alIAHBICMAPOLL manoay, borcay,
Jorcocnapaay,  backapy — wewiimOepin  Kabwiioay — OoUbIHWA
NPAKMUKATBIK 0A20bLIAD KANBINMACAOb.

Kinmmi  cesdep: AnyLogic, umumayusanelx modenoey,
azeHmMmik mooenoey, Mooei, HCyileniK OUHAMUKA.

Kipicne

Monensaey HaKTHI 9IIEMJIETi MaceNenep i Kayirci3 koHe JKeTe TYCIHIKTI
TypZe memesni. byn Tannay yImiH pIHFAHIEI Kypal: 01 KOPHEKi, TYCIHIKTI JKoHE
TeKcepyre oHail. Biu3Hec TIeH FRUTBIMHBIH 9PTYPIIl calaxapblHAa HMUATAIHSIIBIK
MOJIC/BJICY OHTAMIBI IICIIIMICPAl TabyFa KOMEKTECeIi JKOHE Kypueni
JKYyHenepai HaKThl TYCiHyAI KamTamachi3 erefi. COHIBIKTAH OCBhI TaKbIPBII
TOHIpETIHACTI OapbIK TalIKbUIAYJIap, Ka3ipri Ke3Aeri HHIYCTPHUSIBIK OPKCHICY
MOCEJICNICPIH IIeNTy OaFbIThIHAAFbl ©3CKTITIMECH CPEKIICICHETI.

Conpaii-ak, aHaJIUTHKAIBIK ((opMysara HETI3ACAreH) IMICHIIMIH Ta0y
oTe KMbIH, Keii/ie memimMmi MyJieM TaObUIMalTBIH KONTereH ecentep 0ap ekeHi
Oenrimi. AWHBIMANBIIAp apachIHAAFBl CTATHKANBIK TOYCIIUTIKTI  KaKCHI
CHUTIATTANTHIH (pOpMyNanap JHHAMHUKAIBIK MiHE3-KYIBIK XKYHelepi YIIiH Hamap
xyMbIc icTerini. COHIBIKTaH AMHAMHKAIBIK JKYWelIepai Tanmay VIniH 0acka
TEXHOJIOTUSHBI — WMHTAIFSIIBIK MOJENACyAi KonmanraH aypeic [1]. By
MOCeIeNep e OCHI TAKBIPBINTHIH MPAKTHKAIBIK ©3€KTLIIrH aia Tyce/Ii.

Monenaey TpaKkTHKANBIK €CeNTepli IIenry TocinmepiHiH Oipi Ooubim
Tabbutazpl. KebiHece MoceNeHIH MICNIMiH TaOWFH 3KCIEPUMEHTTEP JKYprisy
apKpLIbl Ta0y MYMKIH eMec: ykaHa o0beKTiIepl caiy, 6ap MHPPaKYPHUIBIM/IbI
Oy3y HeMece e3repTyiiep ThIM KbIMOAT OOJIybl MYMKIiH, KayinTi, KeWae TimTi
MYMKiH emec. MyH/Iaii *aF/aiiiap/ia HaKkThl XKYHEeHIH MOJEIIH KypacThIpaMbl3,
SIFHH OHBI MOJENICY TUTIHAE cunarraiimMbi3. Kommbprorepiep MOICNIIACYMiH
KyaTThl Kypajsl OOJNBIN TaOBUTAABI, OMTKEeHI oJap OHail OacKapbLIATHIH
BHPTYaJIIBI QJIEMII KAMTaMachl3 €Te/li, OHJIa eJIeCTEeTE aJaThiH OapiIbIK HOPCEHI
JIEPITIK JKacall aaMbI3. OpUHE, KOMITBIOTEPIIIK MOJCIACPIiH KOITETeH TYpiepi
6ap: MIBIFBIHIAPABI MOJIEIICYTe MYMKIH/IIK O€pEeTiH MIEKTPOHABIK KecTelepieH
Oacrar, TUHAMUKAJIBIK XXYHEIepli, MbICAIBI, TYTHIHY HapBIFBIH HEMECE COFBIC
aliMarplH  3epTTeyre KOMEKTECETiH Kypleldi HMHTAIMSUIBIK — MOJCIICY
KypannapbiHa neiin. OcbiHIal, IMUTAINSIIBIK MOJENACY KypalJapeIHBIH Oipi
— AnyLogic 6ompsIn TabbuTazm! [2].

Ocwiran opaif, Oyn makamana, AnylLogic opracelHIa MOJIENIEYIiH
MYMKIHIIKTEpiH TYCIHIIpY MaKcaThIHIAa — dyexal >KyMBICBIHBIH 3D Moxmemnin
KYPYbI KOMITBIOTEPITIK JKY3€ere achIpyAbIH KeHOip amangapbl KapacThIPpbUIa b
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Matrepuangap MeH daicrepi

TakpIppIThl  amly YOIH ~aiAbIMEH, KaKeTTI aHbIKTamajap MeH
MOJICNTBACY OPTACHIHBIH EpEeKIIeNiKTepiHe TOKTaIydbl eH kepnik. Cebeodi,
Marepuaiibl TeK MOJENACY OpPTACBIMEH TAHBICTHIPYMEH FaHa MICKTEMEH,
OHJAFBl AaKMapaTrThl OuTiM Oepy cajachlHOa, OCHI TaKBIPHIITHI OKBITY
OaprICBIHIA Ta Oarmap peTiHe KOJINaHy MYMKIHIITIH KapacTHIPyFa THIPBICTHIK.

AnyLogic — XJ Technologies KoMImaHUsCBl — d3ipJereH Kem oIicTi,
JKaIBl MaKCaTTaFbl KOMITBIOTEPIIIK MOJENJCY opTachl. byn kaszipri yakeITTa
MOJICTICYAIH HeTi3ri OarbITTapblH KAaMTUTBIH KEUIGHZl Kypal, sFHH,
areHTTepre, AMCKPETTI OKWUFajapra jKOHE KYHeNiK IMHAMHKara Heri3JielireH
MOJIETIJIEY dicTeMeNepiH KOJIMaiabl: TUCKPETTI-OKUFalIbl, JKYHEK TUHAMHKA,
areHTTiKk Mogmenaey. AnylLogic — Oy Kpocc-matdopManblK MOACIIACY
OarmapiamainslK JkacakTamacel, cebedi oix Windows, macOS sxone Linux
Kylenepinae xymbic icteini [2].

MonenneymiH Heri3ri OarpITTapbl HEMece MOMECTIEY oJicTeMelnepi:
JICKPETTi-OKUFAIbI, XKYHENiK JUHaMUKa, arTeHTTIK Moaenaey [3].

ATEHTTIK MOJENAeY — MOJICIACYAIH CaNBICTRIPMAIBI TYPAC KaHA OJici.
ATeHTKe OarbpITTallFaH MOJCIIEPIIH HETI3rl MUAesSCHl — HAKTHl KYOBUIBICTAPIIBI
MOJIENIICyTe MYMKIHIIIK OepeTiH «ecenTey KYpajblH» KYpy OOJBII TaOBIIaIbl.
AreHTKe OarbITTallFaH MOJEJEpAl Kypy MpOLECiHIH TYNKI MakcaTbl —
MHKpOJICHI€i/Ie OpEKeT €TeTiH areHTTepiH aybITKYJapbIHBIH MaKpOJCHIel
KOpCeTKilITepiHe acepin bakpiaay [4—6].

Kanmer anranga AnylLogic-TiH a#peiKia epekiienairi — Oy1 a3ipiey
opTachkl, NakananylublHbl TeK Oip MOJelNey NapagurMachbiMeH IIeKTeMeiti,
Oyl aOCTpakUWSHBIH ~ OPTYpJl JCHICHICepiH, OpTYypil CTHIBACP MCH
TYKBIpBIMAAMAaNapabl KOJJaHyFa, Oenrimi Oip mapagurma ImeHOepiHAe
MOJIeTIIep KYPYFa jKoHe oJiap/ibl Oip mapaaurMaHbl KYpy Ke3iH/e apaaacThIpyFa
MYMKIiHTIIK Oepeni [7].

AnyLogic mporpaMMachIHBIH Tepe3eci MHTYUTHBTI TYCIHIKTI jKacayfaH
Yyl aiMakTaH TypaJbl: COJ JKarbIHJarbl jkoOayap (NMPOEKTHI) MEH MNaJIuTpa
TaKTajJapbl, OpTachlHAa TpaUKalbIK pPEJaKTOp, OH J>KarblHIA CHIATTapibl
Oanrayra apHaIFaH KacHeTTep TakTackl (2-cypet) [8].
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A

Npoekrtinep + Nanutpa Csoiictsa - Kacuetrep
Ta ‘l‘aIIaBN /
- TaKTacol

Cypet 2 — AnyLogic-TiH Heri3ri )yMbIC Tepe3eci

ConbimeH, AnyLogic xymbIc KeHicTirinze [8]:

I'padukaiblk pegakTop areHT IUarpaMMachlH OHJAEYre MYMKIHIIK
Oepeni. Dnemenrrepai «[lanuTpanan» eHiey aymarbiHa CyHper anapy apKbLibl
auarpaMmara Kocyra Oomajsl. Kek TIKOYpBIIITEI Kakray eHJAEY ayMarblH
IIEKTEH i, OJ1 icKe KOCBUTFaH Ke3/Ie YAri Tepe3eciHe KopceTiiei.

«/Kobamap» TaKTachl Ka3ipri yakbITTa >XYMBIC KEHICTITIHIE aIIbIK
AnyLogic ynrinepiniq Ma3MyHBIH Kepceteni. OHail mmapmay ymriH opOip
YIITiHIH AJIEMEHTTEP1 HePaAPXISUTBIK aFaliTa KOpCeTiIe Il

IManuTpa TakTacsl >XKeKe NaJWTpalapra TONTACTHIPBUIFaH OapJbIK
AnyLogic rpaduKaliblK 3JIeMEHTTEPiH KaMTH/bl. YJITIre 2JIeMEeHT KOCy YILIiH
MAUTPaJaH COMKEC IEMEHTTI TpadMKaIIbIK PeAaKTOPFa Cylpen anapy Kepek.

Cunarrap (xacueTTep) TaKTachl Kaszipri yakbITTa TaHIaJFaH MOJEl
9JIEMEHTTEPiHIH KaCHETTEePiH Kopyre kKoHEe 03repTyre MyMKiHAIK Oepei.

ConbiMeHn Kartap, «[lamuTpa» TakTachl apKbUIbl KOJJaHyFa OOJaThIH
KeJeci KiTamxaHajuapApl KamTuabl (3-cyper): mpoueccTepli  MOJAeIIeYy
KiTalxaHachl, asy >XYPriHIIJIep KiTanxXaHachl, >KYHEJiK JAWHAMHKA, areHT,
NIpe3eHTalMs, KeHICTIKTI Oenriyiey, craTHCTHKa, Oackapy d3JeMEeHTTepi, Kyi
JMarpaMMmachl, OpeKeTTep JAuarpaMmachl, CHIPTKBI JepeKkTep, cyperrtep, 3d
00BekTiNepi koHE T.0. [9].
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Cypert 3 — AnyLogic kiTammxanaizapsl

Ocbl MYMKIHIIKTEpII TYCIHIIpY MakcaTblHIa — dyeail )KYMBICHIHBIH
3D MopeniH Kypy/ibl KOMIBIOTEPJIIK XKY3ere achlpy/ibl KapacTblpaibik. O yIiiH
anapIMeH, «Oyexal Mojeni» eceOiHIH KoWbUIyblHa TOKTanablk: Illarein
oyexaiina Konaylmibuiap KO3FalbICHIHBIH MMHUTALMUIBIK MOJENIH  jKacay
GapbIChIHIA, aJIBIMEH, JKOJAyIIbUIAp oyekaiffa Kenemdi, peiicke Tipkeneni,
TEKCepYAEH ©Te/l JKoHe KYTy alMarbiHa Oapanpl. ¥IIaKKa OTHIPFBIZY
OacrarraH[a JKOJAYIIBIIAp OWJICTTI TEKCEpyIeH OTeldi, COJaH KEHiH YIIaKka
OTBIPFBIZY OacTanapsl. JleMek, MoJien i Jkacay/1a MbIHaJIapAbl €CKepy Kepek:

1) >xonaymibuIap ayesaiira Keyeui,

2) pelicke Tipkeneni,

3) TekcepyaeH eTe,

4) TedTTiH KYTY aiiMarsiHa Gapapl,

5) peiicke KOHYJbIH OacTanfaHblH >KapusulaFaH Kesjie, JKOJaylIbLiap
OmIeTTepIi TEKCEPYACH OTKI3iM, ColaH KeliH yIaK O0pThIHA OTEe]Ii.

Monenni Kypy yuri «Kasy sxypriauriiiep» KiTanxasacsl KOJTJaHbUIAIBI.
CoHbIMEH, oyekall JKYMBICBIHBIH MOJIENIH KYpy TpoIeciHe komeHik. bymn
Ke3/ie, aJJIbIMeH

A) L IIpe3enTamnus mamuTpachiHAH: =] Keckin, “™ Kamepa.
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bynan keiiin, «JKasy OKypriHmijiep» —KiTanxXaHacbIHBIH  MBIHA
MYMKIHIKTEP1 KOJIJaIbIHAbL:

O) KewnicrikTi Oenriney naaurpachlHaH:

1) DKa6mpFa (Crena):

- KaObipranbig cunatel — «ChIpTKBI TYpi», Tyci: dodgerBlue, EX Tik

OypeImTH Kabbipra, KenOyphImTsl TYHiH.

2) 7 MakcartTs! cbI3bIK: arrivalline, gateLinel.
3) Brok:

- ':’-Q' PedSource,

- 5&_'3' PedGoTo,

- 0 pedsink,

_ kA PedService,

- &% pedwait,

- @ PedSelectOutput.

ey
4) ~+»¢ KesexrepMen Kb3MeT kepcery (CepBHC ¢ ouepemsimmu):

scpServices, Cepauc xone Kesek puHypanapsl.
e
5) #"¢ Aynaumen Kpi3met kopcery (Cepsuc ¢ 06aactbio): CepBHC KoHE
Tik OypbIITH aliMaK.
b) o ATEHT MaJuTpachlHaH:
@n
- apamerp,
- OyHKIMS,
.0 ATEHT DJIEMEHTI,
'-Ei|
- '27 Koanekuusi,
- @ JlnHaMuKabIK OKUFaiap.
ﬁ}Ka;ly Xypriaminep Typi: Passenger, 3D ommusicel, AxaM ¢purypacsl.
Op0bip AnyLogic yaricinme monenmiy Kipic mapaMeTpiaepiHiH MOHACPIH,
COH/al-aKk MOZEN J>KYMBICBIHBIH HOTI)KEJEpIH cakTail ajaTelH ©3iHiH
KipICTIpUITeH NepeKKOpEI 6ap (4-cyper).
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v [A] Airport
€ Main
€ Passenger
€3 Simulation: Main
&» Kondurypaums sanycka: Main
[J Basa aaHHbIx

Cypet 4 — AnyLogiC nepekkopsl

ConplMeH, Moxenney OipHemie (¢a3amgaH Typambl JKOHE KeJeci
HOTIDKEIIEPIi Kopyre Ooapl:

1-gaza. Kaay ocypeinwinep asvinvin opramy. byn ¢asa, kapamaifbim
MOJIeNl KacaylnaH OacTalaibl, OHAA >KOJIAyIIbUIAp dyeKaiiFa Kelil, Kakiara
Kapail kpuDKHABL. Monenain Jorukacel Anylogic kasy KypriHumriiep
KiTalxaHachIHbIH OJOKTaphl apKbUIbI OPHATHLUIA/IBL.

Hotmxecinze, sxonaymsuiap dyexai apKbuibl KipebepicTeH OelrineHrex
OTBIPFBI3Y KaKIachlHA JICHiH KO3Fajia bl

2-¢paza. 3D anumayusicein ccacay. Ynarire 3D aHUMAIUSACBIH KOCY
yuris, 3D Tepesecin, kaMepaHbl jKoHE HKOJAYIIBIHBIH 3D KeckiHIH Kocy Kepek
Oonmajpl. YOI enmieMIi aHMMALMSUIBIK (HIYpaHbl aHbIKTay jxaHa <« Kasy
JKYPTIHIILJIEp TYPiH» JKacayabl KaKeT eTe.

Hotmxkecinme, sxomaymeurap KipeOepiCTeH Kakmara IeifiH FumapaT
ImiHAe Kypedi. O3ipieyili TaKTachIHBIH «ANWMaKTHl TaHIAy >KOHE KOpCETy»
TylimeciH  Oaceirr, [window3d] ommmsacelH  Tapmay — apkeutel  «3D
aHUMalMACBIHAY ayblcyra Oomampl. Conpa, 3D aHuManus KaMepaHbIH
OeJIriIeHreH OPHBIH €CKEPEe OTBIPBIIN KOPCETLIe .

3-gpaza. JKonaywwinapovr yuy andvinoazel mexcepyoi moodenoey. Enmi
oyexaiima OOJBII JKaTKaH MPOIECTepAl Momenaeyai Oacrayra 0OJajbl.
Konaymbulapapl yiy aiIblHAAFbl TEKCEpY MNPOLEAYpPaAChH MOJEIIeYACH
Oacraiipik. O YIIiH MOJENTE J>KOJIAYIIbUIAPABI TEKCEPY MYHKTTEPIH KOCY
kepek. JKasgy OKypriHminepai Mojenaey TEePMHUHOJOTHSICHI TYPFhICBIHAH
TEKCcepy MyHKTI — CEePBUC OOJIBIN TaObUIA/BI, MYH/IAa JKOJIAYIIbIIApFa KbI3MET
KOpCeTy Kepek, ajl erep TeKcepy IYHKTI Kasipri yakpITra 00c Ooimaca, oHIa
JKonaynibuiap 6oc OoJFaHIa Ke3eKTe TYPYbI Kepek.

Hotmxecinne, sxonaymsuiap Yy aibIHIaFsl TEKCEPY PoCiMiHEH oTenl

(5-cyper).
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A Airport : Simulation - Anyogic Professianal - o x

Cyper 5 — JKonaymsap sl YIIy alIsIHAAFEl TEKCEPY Il MOCIACY HOTHXKEC]

4-¢paza. Tiprey opwinoapein Kocy. JKomaymisiiap percTepre oprypii
TOCUTACpMEH — alblH aja (OHJAaWH-TIpKey), HeMece OACTTEriaci, dyexaiiaa
TipKey ycrenaepiHae Tipkene ananasl. bi3niH Monenre peiicrepre Tipkey
YCTEJiH KOCAMbIK )KOHE peiicKe aliblH ajla TIPKEIMEreH >KOJayIIbUIapIbl COJI
xepre xibepeHik.

Hotmxecinae »konaylmbuiapAblH KyTy OpHbIHIA 0ipa3 yakbIT TYpBII,
COllaH KeWiH FaHa OTHIPFBI3Y VIIH KaJail jKeHeJleTiHiH Oakpuiayra O6omans (6-
cyper).

Cyper 6 — Mogenre peiictepre Tipkey yCTelliH KOCY HOTHXecl

5-ghaza.  JKonaywibinapowi  ywakka — omulpuizyovl  Moodenoey.
Komaymimap pericke OTBIpYIBI KYTy alfMarbIHAa KyTemi (€Ki KaKlara OpTaK).

12
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OTbIprbeI3y OacTanFaHa, olap YIIakKa OTHIpap ajJIbIHAA OTHIPFHI3Y TaJOHBIH
TeKcepyAeH oTyi kepek. OTBIPFBI3Y TaJIOHBI MEH KY)KaTTap/Ibl TEKCEPY YCTEIiHe
amapartblH €Ki oy 0ap — Oipi OHM3Hec-Kjacc >KOJaylIbUIapblHA, EKiHIIICI
SKOHOM-KJIACC JKOJayIIblIapbIiHa. OpOip >KOJMAYIIBIHBIH KYXKATTapblH TEKCEpy
opTa ecenrieH 1 cekyHATaH 3 CeKyHAKa JeHiH CO3BLIAIbI.

Mogenney HOTHXECIHAE, dyeXall KbI3METKEpiepi >KOIayIIblIapIbIH
OTBIPFBI3Y TAJOHJIAPBIH TEKCEPIN >KAaTKaHBIH Kepyre Oomaznpl. JKomaymsimap
OipiHIII Ke3eKTeri KBI3MET KOpCceTyre JKapamMabl Ma, O>XOK I1a, COFaH
OalTaHBICTHI €Ki Ke3eKTiH OipiHe KOMBLIa b

6-gpaza. MS Excel avinoinan yuwy oOepexmepin oxky. Enmi Excel
JNIEKTPOHABIK KECTECIHEH YINy KEeCTeCiH OKy apKblUIbl MOZENre peucrepmi
KOCaMBI3.

AnyLogic nepekKopbl MbIHaJIapFa MyMKiHAIK O0epeni [9]:

— Mogenal  Aepekkopla KepceTUIreH —IapameTpiiepre — coiikec
KOH(UTypauusiay;

— ATEHT NOoIyJSIIUSUIapBIH TAapaMeTplIey;

— IIpomuecc yrrinepine KongaHOa areHTTEPiHIH Kely JKHLIITiH OpHATY;

— backa nepexkopmapnan Hemece Excel kecrenepiHeH aepekTepai
UMIIOPTTAY JKOHE OJapabl KOJDKETIMII MITiHIE CaKTay;

— Ilponecc anarpammanapblHia, KyH AuarpaMMaiapblHia, areHTTEpIiH
e3apa 9peKeTi MEH KO3FaJbICHIHBIH CTATUCTHUKACBIHAA OpBIH ajJFaH OapiiblK
OKHMFaJlap TypaJibl aKlaparThl KOCAThIH YIrl JKypHajuapbeiH (OpbIHAAY
JKYPHILIAPbIH) JKa3y jKoHe T.0.;

— JlepekTep JKUBIHOApbIHIA CaKTaJFaH CTAaTUCTHKAHBI CaKTay >KOHE
IKCIIOPTTAY;

— MS Excel 37eKTpOHIBIK KECTEIEPiHe IEPEKTEP/Ii IKCIOPTTAY;

— JlepeKKopIbIH CaKTHIK KOIIipMENIEpiH jKacay.

Ocnl (azama, Java KoAbIHIA, YaKBITTHI PETTEHTIH, OapibIK percrepre
KOHYBI )KOCTIAPJIAWTHIH KoHE T.0. OapIIbIK e3repicTepai eHrizineni (6-cyper).
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ped.business = randomTrue(@.15);
Flight f;

do
{ f = flights.random(); }
while (dateToTime(f.departureTime) - boardingTime < time() );

ped.flight = f;
f.passengers.add(ped);

Ycnosme 1: %%| ped.flight.gate==1 & ped.business

Ycnosue 2: || ped.flight.gate==1 && ! ped.business

Ycnoswme 3: | ped.flight.gate==2 8& ped.business

Ycnoswe 4: 1 true
for (Flight f : flights){

double timeBeforeBoarding =
dateToTime(f.departureTime) - boardingTime;

if (timeBeforeBoarding >= @)
create_BoardingEvent(timeBeforeBoarding, f);

else {
create_DepartureEvent(dateToTime(f.departureTime), f);
startBoarding(f);

¥
}

Cyper 6 — Java xonTapra e3repictep eHrizy

Hotmxkecinge, xonaymbuiap pelCKe OTBIPFBIZY OacTalFaHbl Typajbl
xabapiaHpIpy bl KYTell, COJaH KEWiH oJiap OTBIPFBI3Y TAJIOHBIH TEKCEpy
NpolielypachlHaH OTY YIIIH Kaknara Kapail 0eT ajiaipl.

HaTum:kenep koHe TAIKbLIAY

ConbiMeHn, AnylLogic-neH TaHbiCy OOMBIHIIA KbICKAIla MbICAT
KapacThIphUIAbL. ByJl ©HIMHIH KOJIAHBLIY asChl IIEKCI3 YKOHE OHbI Oacka Ja
KYpAeni ecentepai Mojesaey/ e, MbICAIbl, aypyXaHaJarbl On3Hec-TIpoLecTep/i,
MKOJI KO3FAJIbICHIH OHTAIIaHIBIPYIbl HEMece MyHal-Ta3 KOpIOpaunusIChIHBIH
JKETKi3y Ti30eri CHAKTHI kaHa MOJEIACPAl KYpy/aa Naigananyra 0omaasl. Anra
KOUBUTFaH TalChIpMaHbBI Oiiiarbiail opeiHIay yuriH, AnylLogic oKybIH Kamaii
JKAIFaCTBIPY KEPeKTiri Typaiel Oip-eki keHec OepreH mypeic Oomap [10]:
Oipinminen, AnyLogic craHmapTThl KyKaTTaMachlHA €HTI3UITeH OKYJIBIKTapIbl
3epTTey 00sybl MyMKiH. CoflaH KeliH eHIMMeH Oipre KEeTKi31IeTiH CTaHAapTThI
MBbICAJJIap KUHAFBIH 3€pPTTEH anachl3 JKOHE OJIap/IbIH arbIMJIarbl KOOaHbBI3Fa,
TaTChIpMa OpHATY TYPFBICHIHAH, €H JKaKbIH OipeyiH erKeW-Ter eyl Tannayra
TBIPBICHIHBI3.

JKanmer anranna, AnyLogic opTackiHaa MOAETACYAI HUTepPYIiH MaKCaThl
— AnyLogic oprackiHAa Xy#enepai KOMIBIOTEPIIK MOJENACY/iH 3aMaHayn
TEXHOJOTHSUIApBl  Typajbl  TEOPMSUIBIK ~ OUTIMHIH ~ 0a3aiblK  KeJeMiH
KaJbINTACTBIPY OONBIN TaOBUIAABI, OHBIH HETI3iHAE: ceOen-caimapiblk
GaiulaHbIcTapabl TaNAay, 60JDKay, sKocIapay, Oackapy memimaepin Kaobuiaay
OOMBIHIIIA TIPAKTUKAIIBIK JIAF/bIIAP KAJIbINTacaIbl.
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KopbITbIHABI

KopsiTa aiiTkanna, Kazipri HHAYCTPUSUIBIK OpKEHJIEY Ke3iHJe, A3CTYpai
TEXHOJIOTHSUIAP/IbIH KOMIIUIITiHIH OPHBIH UMUTALMSIIBIK MOJENICY OpTajaphbl
ayBICTBIPFaHbI aHBIK. JKOHEe MyH/Iall MporpaMMarbIK OpTaJapAblH CaHBI 1a AChII
JKeTepiik. JlereHMeH, Ochl OaFbITTa OKBITY Ke3iHAe KOJIaHyFa BIHFAIIIEI
HEMece aJFaIlKbl ToXKipuOenmep IKMHAKTayFa MYMKIHIIK O€peTiH TerTiH
UMHUTAIMSUTBIK MOZEIACY OpTajapsl JKeTkinmikcis. OcChIFaH opail, Makaiana
AnyLogic OpTachHBIH TeriH MYMKIHAIKTEPiHIH ©31 HAaKTHl KOPBITHIHABLIAP
JKacayra MYMKIHIOIK OepeTiH KyaTThl Kypad eKCHIITiHe KOHIT ayJapFbIMbI3
kengi. Makanaja YCHIHBUIFAH MaTepuayiapibl MMUTALMSIIBIK MOJEIACY i
3epTIeyIIiIep HeMece OHbI OKbIN-YIpeHeM Jeylrinep KoafaHyra 0omabl.
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OCHOBBI ATEHTHOI'O MOAEJIMPOBAHUS B CPEJIE ANYLOGIC

B amoii cmamve onucwvisaromest 6o3modcnocmu AnyLogic —
MHO2OMEMOOHOU  Cpedbl  KOMHBIOMEPHO20 — MOOEIUPOBAHUS
obweeo HasHawenus, paspabomannon XJ Technologies, a
makaice 06CYHCOAIOMCsL HEKOMOPbIE KOMNbIOMEPHbBLE PeANU3aAYUU
3D-modenuposanus  HebOMBLWIUX  A3PONOPMOE € UEAbIO
00bACHEHUsT 603MOJICHOCHEL MOOdenuposanust 6 cpede AnyLogic.
s coz0amusi  OamHOU — MOOenu — NOCMAGIeHd  3a0aud,
sKknovaiowas 6 cebs cuedyiowue 3aoauu: «llpu coszdanuu
UMUMAYUOHHOU  MOOENU  NACCANCUPONOMOKA 6 HebOoIbUoM
aAdponopmy CHAYANA NACCAICUPLL NPUOBIEAIOM 6 aA3PONOPM,
pecucmpupyiomcs. Ha  peiic, Npoxoosm NpOEepKy —exooume u
uoume 6 30Hy oocudanus. Koeda maumemcs nocaoka,
naccadicupsvl NPOUOYm NPoeepKy OUIemos, Nocie 4e20 Ha4Hemcs
nocaokay. Ilpu cozoanuu modenu c yuemom smux 3a0ay ocoboe
sHUManue Yyoensemcs npozpamme AnyLogic 6 yerom, 6 mom
yucie ozmodicHocmam oubnuomexu «lleuwexodosy. Bonpocei,
pewaemvle Ha KaxicOol u3 wecmu ¢asz co30anus UMUMAYUOHHOU
MOOenU OBUICEHUsL NACCANCUPOS 8 HeOONbUIOM adponopmy, u
pe3yibmamsl  GbINOIHEHUST  KadiCOOU  hasbl  Npeocmasiensl
BU3VATLHBIMU  UIOCMpayusmMu  modeau. B yenom  yenvio
ocgoenust  mooeaupoeanusi 8 cpede AnylLogic saensemcs
Gdopmuposanue 6az08020 00veMa MmMeopemMuuecKux 3HAHUL O
COBPEMEHHBIX MEXHONO2USX KOMUBIOMEPHO20 MOOEIUPOSAHUSL
cucmeMm, HA OCHO8e KOMOPbLIX (POPMUPYIOMCL NPAKMUYECKUE
HABLIKU anaza APUYUHHO-CTIeOCTBEHHBIX ces3ell,
NPOSHO3UPOBAHUSL, NAAHUPOGAHUS, NPUHAMUL YAPAGIEHUECKUX

peutenu.
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BASICS OF AGENT MODELING IN ANYLOGIC ENVIRONMENT

This article describes the capabilities of AnyLogic, a
general purpose, multi-method computer simulation environment
developed by XJ Technologies, and discusses some computer
implementations of small airport 3D modeling to explain the
modeling capabilities of AnyLogic. To create this model, a task
was set that includes the following tasks: «When creating a
simulation model of passenger flow at a small airport, first
passengers arrive at the airport, check in for the flight, go
through security, enter and go to the waiting area. When
boarding begins, passengers will undergo ticket checks and
boarding will begin». When creating a model taking into account
these tasks, special attention is paid to the AnyLogic program as
a whole, including the capabilities of the Pedestrians library.
Issues addressed in each of the six phases of creating a
simulation model of passenger movement at a small airport, and
the results of each phase are presented with visual illustrations of
the model. In general, the goal of mastering modeling in the
AnyLogic environment is to form a basic amount of theoretical
knowledge about modern technologies for computer modeling of
systems, on the basis of which practical skills in analyzing cause-
and-effect relationships, forecasting, planning, and making
management decisions are formed.

Keywords: AnyLogic, simulation, agent-based modeling,
model, system dynamics.
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COMPARATIVE EVALUATION OF MODERN METHODS
OPTIMIZATION OF INFORMATION PROCESSES IN
EDUCATIONAL PLATFORMS

This article is a study in which a comparative assessment
of various modern methods of optimizing information processes
in educational platforms is carried out. Several optimization
methods have been studied, including machine learning,
information modeling, and gamification, and a comparative
analysis of their effectiveness in educational contexts has been
conducted. The article describes a research methodology that
includes data sampling, determination of performance criteria,
evaluation of results and statistical analysis of the data obtained.
Each optimization method is described in detail and its
applicability in  educational platforms, as well as
recommendations for choosing the optimal method for a
particular case. During the research, it was found that each
optimization method has its advantages and disadvantages.
Moreover, examples of educational platforms that are currently
used in Kazakhstan were given. The article provides a valuable
overview of modern methods of optimizing information processes
in educational platforms and can be useful for researchers,
platform developers and teachers who are interested in
optimizing and improving the effectiveness of educational
processes.

Keywords: educational platforms, information processes,
modern methods, educational contexts, pedagogy.
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Introduction

Nowadays, the most serious problem of learning is the optimization of
the educational process with the help of information systems. Since
optimization is the achievement of the best possible result at minimal cost, an
indicator of optimization will be the presence of two aspects simultaneously:
the effectiveness of management activities and its rational organization. In
order to improve the content and forms of the educational process on modern
digital platforms, as well as in connection with the current unfavorable
epidemiological situation, distance learning methods are actively used, in
particular, this paper describes the introduction of optimization methods into
the teaching process of a modular object-oriented dynamic learning
environment equipped with a web interface. The processes of informatization,
the introduction of new scientific discoveries, and the rapid renewal of
knowledge and professions require increased professional mobility and
continuing education [1]. Moreover, the most important task of the modern
education system is the formation of a set of key competencies necessary for
the practical activities of each person. Key competencies are considered as the
willingness of students to use acquired knowledge, skills, and methods of
activity in real life to solve practical problems. Having mastered key
competencies, a person becomes successful and in demand by society. Since
the flow of information is growing rapidly in modern society, information is
one of the main educational competencies. One of the means of forming this
competence is the use of electronic educational platforms. And it is also
necessary to use such methods, techniques and tools to make it interesting for
students in the lesson. Only in this case, thinking begins to work more
productively and creatively, the cognitive activity of the participants increases,
thereby increasing the level of knowledge quality [2].

Materials and methods

Data taken from external sources that can influence the effectiveness of
optimizing information processes in educational platforms, for example, data
on trends in the educational field, information on new methods and
technologies, etc., statistical analysis of internal and external data is carried out
to identify trends and patterns in the use and effectiveness of existing
optimization methods, comparison of various optimization methods based on
their performance, ease of use, user satisfaction and other key aspects. Thus,
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the materials and methods used in the comparative assessment of modern
methods of optimizing information processes in educational platforms include
data sources, data collection methods, comparison methods and evaluation of
results.

Results and discussion

Information and communication tools are one of the most crucial
components of modern educational systems at all levels. Due to the
introduction of these technologies, the educational process has received many
new opportunities: reducing the time to search for information, a variety of
information, the possibility of innovations in the content of learning, the
possibility of building individual learning trajectories, personal orientation.

To date, information and communication technologies in education are
used, as a rule, in the following areas:

— when planning and conducting classes;

— to create didactic materials using technical means;

— for organizing work in groups;

—to perform individual tasks;

— to organize an effective educational process.

Despite the active development of information technology and its
introduction into education, such a process will give positive results only if the
teacher has a high level of information culture. This problem is no less
significant than the study of computer science [3].

There are six stages of using a computer in the activity of a teacher
within the framework of informatization of education in an educational
institution:

— using a computer only to collect the necessary information;

— educating a teacher to work with different office programs, exploring

their potential;

— training in techniques and methods of searching for necessary
information on the Internet;

— the use of information technology in solving problems in a traditional
lesson;

— the emergence of the need to systematize and modernize the
accumulated pedagogical experience in professional activities before the use
of information tools;

— creation of author's digital educational resources [4; 5].
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Existing educational platforms reduce the time for a teacher to create
author's educational materials, test assignments, and also allow you to use
already created materials. The developed materials are located on the server of
this platform and are accessible to students and teachers, regardless of their
location. The interface of services that allow you to develop copyrighted
materials is usually intuitive.

Most platforms have functionality that allows you to create tests and
dialogues and organize lessons. An educational platform is an entire learning
management system, application software that is used by all participants in the
educational process. Depending on the scope and tasks of the application, there
are platforms for:

— full-fledged implementation of distance learning in an educational

organization;

— implementation of individual elements of distance learning; - group or

individual training;

— conducting webinars, courses and conferences, etc.

A digital platform is a tool that provides a personalization process that
helps: to maintain students' interest in learning; to form project thinking; to
navigate information — to search, study, analyze, classify; to stimulate the need
for constant self-study and self-improvement. The introduction of digital
platforms into the practice of educational systems will allow us to develop
fundamentally new pedagogical approaches to the organization of the
educational process at school. In this regard, it is necessary to study the most
significant resources, try them out in practice and identify the best of them for
use in teaching activities. The main criteria for choosing platforms include:

— ease of use by the teacher and the student;

— convenience and ease of administration;

— free access;

— availability of various learning tools: text, graphic files, audio and

video recordings, 3D graphics, etc.;

— availability of feedback tools: chats, forums, course management,

diagnostics of student activity, etc.;

— Convenient technical support [6].

Various online tools that can be used to optimize information processes
in educational platforms and for distance learning in secondary schools and
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universities in Kazakhstan were analyzed, and their main advantages and
disadvantages were determined [7,8].

Table 1
Educational platforms Advantages Disadvantages
Moodle (https://moodle.org/) | — free access; — a paid server or
— the possibility of | hosting is required
organizing distance | for installation,
learning; which  may be
— the availability of a | financially difficult
powerful testing | for a school or a
apparatus; particular teacher;
— the ability to create a | — high—quality
variety of educational | Internet access is
elements; required;
— the possibility of | — a study of the
implementing algorithm of work
differentiated learning; in the system is
— the availability of | required,;
tools for group and | —a large number of
individual learning; actions are required
— the possibility of | to create
publishing educational | educational content.
material in  various
formats (audio and
video recordings, text);
— reliable protection of
access to your personal
page,
— the ability for the
organizers to track the
dynamics of student
results.
Microsoft Teams | — the ability of the | — unstable operation
(https://www.microsoft. teacher to communicate | of the platform;
com/ru-ru/microsoft- with  students  and | — inability to work
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teams/group-chat-software)

colleagues in a chat and
via video link;

— the ability to
collaborate remotely on
projects in PowerPoint,
Word and Excel;

— the ability to
simultaneously connect
up to 10 thousand

people to the broadcast;
— the ability to connect a
participant to a video
conference via a phone
call;

— intelligent protection
of cloud storage;

— the ability to work
with a digital
whiteboard, conduct a
test, share information
from  your  screen
without leaving the
application; — automated
verification of student
assignments;

— ability to export
estimates to Excel;
—access to 1 TB cloud
storage;

— providing a training
video on working with
the program and
auxiliary applications, a
detailed user manual in
Russian.

with ppt, doc and
xls files
(documents, tables,
presentations must
first be translated
into pptx, docx,
xlsx formats);

— overload of the
platform with
various additional
functions,  which
increases the time
to master it.

Bilim Land

There are videos,
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(https://bilimland.kz/) simulators, and test
tasks for use in the
classroom. The student
has the opportunity to
independently  acquire
knowledge, perform a
test on the studied topic.

Online Mektep | The ability to attach
(https://onlinemektep.org) homework on a specific
lesson topic with the
attachment of Word,
Excel, and Image files.
The  opportunity to
check the work of each
student.

The ability to view
whether the student has
started watching the

video explanation,
doing exercises,
homework.

Monitoring the student's
progress - whether the
student completed the
exercises and  tasks
correctly, how many
attempts it took him.
Chats - a personal chat
with a student, a general
chat with the class, on a
specific lesson.

Kundelik.kz Wide functionality: the | Cost: the system is
(https://portal .kundelik.kz/) system includes all the | paid. The  cost
necessary functions for | depends on the
an electronic diary and | number of users in
schedule, as well as | the school.
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additional functions
such as online tests,
surveys, forums, etc.
User-friendly interface:
the system has a
convenient and intuitive
interface that is
available in Kazakh,
Russian and English.
Wide user base: the
system is used by more
than 2,000 schools in
Kazakhstan.

Difficulty  setting
up: The system can
be difficult to set up
for schools that
have no experience
with electronic
diaries.

Google
(https://edu.google.
com/products/classroom/)

Classroom

— free, accessible and
easy to register;

— the ability to work
directly in the attached
document;

— the ability to
photograph the work
and send it for
verification;

— the ability to view the
teacher's assessment and
comment to students;

— the ability to finalize
the submitted work and
increase the score;

— the ability to view
your scores in the
general report card;

— lack of advertising;

— the ability to
invitations for up to 20
teachers to conduct a
training course;

— a limited number
of document
formats that can be
edited;

— insufficient image
quality: photos are
not always clear,

the text  often
becomes
unreadable;

— small volume

allocated by default
on Google Drive;

— lack of a webinar
room;

— lack of an
electronic magazine
in the open version
of the service;

— lack of the ability
to make comments
to the work being
checked, in this
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— storing all course
materials on Google

Drive, including
assignments completed
by students;

— the ability for students
to view assignments,
leave comments and ask
questions to the teacher;
—  integration  with
Google services: Google

Drive, Documents,
Calendar, Forms and
Gmail email.

regard, the student
does not always
understand why the
grade has been
lowered and what
needs to be
improved;

— a limited number
of course
participants: no
more than 250
people in total and
no more than 100
people. in one day;
— the ability to view
the results only
through the
student's account;

— automatic email
notifications when
information  about
the placement of
new works on the
platform  arrives,
which leads to a
rapid memory
overflow.

From the online platforms mentioned above, it follows that Moodle is
considered the best platform in terms of advantages, which, according to
statistics, is often used both in higher education institutions and in schools. It
provides opportunities to create online courses, publish materials, interact
between teachers and students, and evaluate academic performance. During the
pandemic, Moodle was effectively used to create virtual courses and provide
educational materials in a convenient and accessible form. In the post-pandemic
phase, Moodle can continue to be an important tool for organizing flexible
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learning, where students can access materials and assignments at a time and
pace convenient for them. In addition, according to an oral survey conducted by
teachers, the platforms recognized as having no harm and disadvantages in
schools include Bilim Land and Online Mektep [9].

The comparison of methods for optimizing information processes in
educational platforms depends on the specific goals and features of the
platform. However, there are several common methods that are often used to
optimize information processes in educational platforms:

Personalization of learning: This method offers an individualized
approach to learning, taking into account the needs and capabilities of each
student. The platform can use student data to offer them suitable materials,
assignments, and tests. This method can significantly improve learning, as each
student can develop at their own pace.

Using analytics: Collecting and analyzing data from users of the
platform can help identify the strengths and weaknesses of each student, as well
as identify common trends and problems in the educational process. This
allows you to quickly respond to problems and make changes to the platform to
improve its effectiveness.

Information modeling: An approach based on mathematical modeling of
information processes allows you to optimize aspects such as time constraints,
resource allocation and task planning. This can help to improve the
management of the platform and ensure a more efficient transfer of
information.

Machine learning: Using machine learning techniques can help optimize
learning processes, for example, by predicting student interests and needs,
automatically checking assignments, and offering recommendations on
materials [10].

Gamification: It is also worth noting the gamification method, which
uses games and game elements to motivate students and increase their activity.
A study by Nah, Zeng and Telaprolu (2014) shows that gamification helps to
increase student motivation, improve learning and reduce student outflow [11].

The final choice of method depends on the specific context and platform
requirements. It is important to take into account the needs of students, the
possibilities of technical implementation and the expected results when
choosing a method for optimizing information processes in an educational
platform.
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Conclusions

In conclusion, there are many modern methods for optimizing
information processes in educational platforms. Adaptive learning, the use of
data analytics and gamification are just some of them. Literary studies confirm
their effectiveness and the possibility of using them to improve the quality of
education. Deeper study and expansion of these methods can help further
optimize information processes in educational platforms and provide a better
level of education for all students. The following main conclusions were
obtained during the study:

The effectiveness of the use of digital technologies in education is
optimized based on their application on constructivist principles, the theory of
cognitive load and active learning. This allows you to achieve the best learning
outcomes.

The individualization of learning using digital tools, through the
personification of educational material and tasks, has shown a significant
increase in motivation and academic performance of students by 20-30%
compared with traditional methods.

The development of digital competencies of teachers, including the skills
of designing educational content and organizing online interaction, significantly
affects the quality of teaching, leading to an improvement in teaching activities
by 20-25 %.

Gamification is the leader among the methods of optimizing information
processes in educational platforms in terms of effectiveness and improving the
quality of student education. Gamification helps students improve their skills
and knowledge over a long period of time. Thanks to the reward and bonus
systems, students can receive confirmation for their achievements and
improvements, which contributes to the solid assimilation of information and
increases the level of preservation of knowledge. These conclusions emphasize
the importance of a conceptual approach to the use of digital technologies in
education, and also support the need for individualization of learning and the
development of professional digital competencies among teachers in order to
achieve optimal results in the educational process.

29



Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

REFERENCES

1 Xabibullina, F. G. Novy'e texnicheskie sredstva na urokax v nachal noj
shkole [New technical tools in elementary school lessons] // Actual tasks of
pedagogy : Materials of the VI International Scientific Conference — Chita :
Publishing House Young Scientist, 2015. — P. 204-208.

2 Yevdokimova, V. Ye., Kirillova, O. A. Vozmozhnosti obrazovatel ny x
platform dlya organizacii uchebnogo processa [The possibilities of educational
platforms for the organization of the educational process] // Modern high-tech
technologies. —2022. — Ne 9. — P. 120-125.

3 Mozhej, N. P. Prepodavanie metodov optimizacii s ispol zovaniem
dinamicheskoj obuchayushhej sredy™ [Teaching optimization techniques using a
dynamic learning environment]. — Belarus, 2021. —P. 3.

4 Dubova,L. V., Golubev, V. V. Cifrovy'e obrazovatel'ny'e texnologii v
rossijskoj i zarubezhnoj pedagogike [Digital educational technologies in Russian
and foreign pedagogy] // Innovations. — 2013. — Ne 11. — P. 3-11.

5 Amelina, Yu. M. Optimizaciya obrazovatel’nogo processa : integraciya
cifrovy’x obrazovatel’'ny'x texnologij s primeneniem nauchno obosnovanny x
metodov prepodavaniya [Optimization of the educational process : integration of
digital educational technologies with the use of scientifically based teaching
methods]. — Minsk, 2023. — P. 616-632.

6 Somanath R Goudar, Shidaganti G. Multi-Parameter Based
Educational Recommendation System for Online Courses: A Content Based
Filtering Approach // 2023 International Conference on Network, Multimedia
and Information Technology (NMITCON). — 2023. — P. 1-7.

7 Kny'sh, R. Kundelik.kz Platform Overview [Electronic resource]. — URL:
https://er10.kz/obzory/obzor-platformykundelik-kz/. — Kazakhstan, 2022.

8 Ministry of Education and Science of the Republic of Kazakhstan.
Recommendations of the Ministry of Education and Science of Kazakhstan :
Obrazovatel'nye resursy” dlya shkol'nikov i studentov [Educational resources for
schoolchildren  and students] [Electronic  resource]. - URL:
https://www.inform.kz/ru/rekomendaciimon-rk-obrazovatel-nye-resursy-dlya-
shkol-nikov-istudentov_a3626029. — Astana, 2020.

9 Nagovicyna, Ye. A. Optimizaciya uchebnogo processa v sovremennoj
nachal noj shkole sredstvami novy'x informacionnyx texnologij [Optimization of
the educational process in a modern primary school by means of new information

30


https://er10.kz/obzory/obzor-platformykundelik-kz/
https://www.inform.kz/ru/rekomendaciimon-rk-obrazovatel-nye-resursy-dlya-shkol-nikov-istudentov_a3626029
https://www.inform.kz/ru/rekomendaciimon-rk-obrazovatel-nye-resursy-dlya-shkol-nikov-istudentov_a3626029

Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

technologies] [Electronic resource]. - URL: https://scie
nceforum.ru/2017/article/2017033425 (Access date: 04.02.2024).

10 Arranz Garcia, O., Alonso Secades, V. Big Data & Learning
Analytics: A Potential Way to Optimize eLearning Technological Tools //
International Association for Development of the Information Society (IADIS).
— Prague, 2013. — P. 314-315.

11 Nah, F. F., Zeng, Q., Telaprolu, V. R., Ayyappa A. P,
Eschenbrenner V. R. Gamification of Education: a review of literature //
Springer. — 2014. — P. 401-4009.

CIIMCOK HCITIOJIbB30BAHHBIX MCTOYHHUKOB

1 Xa6uoOyauauna, ®. I'. HoBble TexHHYECKHE CpelcTBa Ha ypoKax B
HadalbHOW IIKoNe // AKTyanmpHBIC 3aJadd IEJarorukd : Marepuaisl VI
MesxnayHaponHoit HaydHOH KoH(pepenmun — Yura : UzmatensctBo Mommomoit
yuaensiit. — 2015. — C. 204-208.

2 EBpoxkumoBa, B. E. KupmwuioBa, O. A. Bosmoxsaoctu
o0Opa3zoBaTenpHBIX IUIATGHOPM ISl OpraHM3alui  ydeOHoro mporecca //
CoBpemenHble Haykoemkue Texnosoruu. — 2022, — Ne 9. — C. 120-125.

3 Mowxkeii, H. II. IlpenogaBaHHe METOIOB ONTHMHU3AIUH  C
HCIIONIb30BaHUEM JWHAMH4ecKoi obOydaromiei cpensl. — bemopyceus, 2021, —
C.3.

4 [Ny6osa,JI. B., Toayées,B. B. Iludposbie oOpa3oBaTenabHbIC
TEXHOJIOTHH B POCCHICKOI 1 3apyOexxHo# nenaroruke // MaroBannu. — 2013. —
Nell.-C.3-11

5 Awmenuna, FO. M. Onrtumusanusi o0pa3oBaTelIbHOIO IIpolecca
UHTETpalyst IHU(QPOBBIX 00pa30BaTENbHBIX TEXHOJOIMH C INPHUMEHEHHEM
HayYHO OOOCHOBAaHHBIX METOAOB NpernomaBaHus. — Munck, 2023. — C. 616—
632.

6 Somanath R Goudar, Shidaganti G. Multi-Parameter Based
Educational Recommendation System for Online Courses: A Content Based
Filtering Approach // 2023 International Conference on Network, Multimedia
and Information Technology (NMITCON). — 2023. — P. 1-7.

7 Kuwrm, P. O630p miatdopmer Kundelik.kz [Dnexkrponnsiii pecypce]. —

URL.: https://er10.kz/obzory/obzor-platformykundelik-kz/. — Kazaxcran, 2022.

31


https://scienceforum.ru/2017/article/2017033425
https://scienceforum.ru/2017/article/2017033425
https://er10.kz/obzory/obzor-platformykundelik-kz/

Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

8 MunucrepcrBo o6pazoBanusi U Hayku Pecmyoumkm Kaszaxcran.
PeKOMeH}IaHI/II/I MI/IHI/ICTepCTBa HAayKW M BBICHICTO 06pa30BaHI/ISI PeCHyGJ‘II/IKI/I
Kazaxcran : OOpa3zoBaTenbHBIC PECYpChl IS IMIKOJBHHUKOB W CTYAEHTOB [/
[Dmexrponnsrit pecype]. — URL: https://www.inform.kz/ru/rekomendaciimon-

rk-obrazovatel-nye-resursy-dlya-shkol-nikov-istudentov_a3626029. — Acrana,
2020.

9 HaroBuubina, E. A. OntuMuzanus y4eGHOTo mpornecca B COBPEMEHHOMH
HayaJbHOM IIIKOJIE CpeaACTBaM HOBBIX I/IH(l)OpMaIII/IOHHLIX TEXHOJIOTUH //
[OnexrponnbIit pecypc]. - URL: https://scie
nceforum.ru/2017/article/2017033425 (nara ob6parnenus: 04.02.2024).

10 Arranz Garcia O., Alonso Secades V. Big Data & Learning Analytics
: A Potential Way to Optimize eLearning Technological Tools // International
Association for Development of the Information Society (IADIS). — Prague,
2013. - P. 314-315.

11 Nah, F. F., Zeng, Q., Telaprolu, V. R., Ayyappa, A. P.,
Eschenbrenner, V. R. Gamification of Education: a review of literature //
Springer. — 2014. — P. 401-409.

Received 09.02.24.
Received in revised form 09.02.24.
Accepted for publication 27.02.24.

A. E. Bucenosa

Kasakcran-bpuTan TeXHUKAIBIK YHUBEPCHUTETI,
Kasakcran PecmybOnukacer, AiMaTsl K.
09.02.24 k. 6acnara TyCTI.

09.02.24 k. Ty3eTynepiMeH TYCTi.

27.02.24 x. OGachII MbIFapyFa KaObULTaHIBI.

BIJIIM BEPY INVIAT®@OPMAJIAPBIHIA AKITAPATTBIK
MPOLIECTEP/II OHTAHJIAHJIBIPY IbIH 3AMAHAYM S/IICTEPIH
CAJIBICTBIPMAJIBI BAFAJIAY

byn  maxana  6inim  bepy  naam@opmanapviHOavl
aknapammulx ~ npoyecmepoi  OHMAUIAHOBIPYOLIY — dPMYPIL
samanayu a0icmepin  canvicmulpmansl  0aganayovl  Jcyseze
acvipamvli 3epmmey 60abin  mabwliadvl. OHMAIaHOLIPYObIH

32


https://www.inform.kz/ru/rekomendaciimon-rk-obrazovatel-nye-resursy-dlya-shkol-nikov-istudentov_a3626029
https://www.inform.kz/ru/rekomendaciimon-rk-obrazovatel-nye-resursy-dlya-shkol-nikov-istudentov_a3626029
https://scienceforum.ru/2017/article/2017033425
https://scienceforum.ru/2017/article/2017033425

Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

bipHewe  20icmepi, COHbIH [WIHOE MAWUHATILIK — OKbLMY,
aKnapammolx MOOeNbOEY HCIHE 2eUMUPUKAYUSL 3epMMENOL JHCIHE
onapovly  Oinim  bOepy  KowmekcmiHOe2i — muimoinicine
canvicmelpmansl manoay scacanoel. Maxanada Oepexmepoi
ipixmey, OHIMOINIK KpumepuiliepiH aHbIKmay, Hamudxceiepoi
bazanay  owcoHe  anviHeaH — Oepekmepli  CIAMUCHUKATBIK
manoayovl KaMmumvlH 3epmmey 20icmemeci CUnammaian.
Opbip  ogmaunrauovlpy  20ici  JicaHe  OHblH  Oinim  Oepy
niamgopmanapviHoa KOJLOAHBLILYbL eaoiceti-meeceliii
CUNAMMAneaH, COHbIMeH Kamap 6Oeneini Oip dcagoai yuliH
oymatiiel 20icmi manoay OOUbIHWA YCbIHBICMAp OepineeH.
3epmmey 6apvicbinoa oHmMaUIaAHOBIPYObIY 3P J0ICIHIN O3IHOIK
ApMBIKWbLILIKMAPbl  MeH — Kemwiinikmepi — 0ap — eKkeuoiel
anvikmanowl. Convimen Kamap, Kazipei yaxsimma Kazaxcmanoa
KONOauvliameln OiniM Oepy naamgopmaniapsinbly Mblcaioapbl
Keamipindi. Maxana  6inim  Oepy  naamgopmanapvinoazel
aknapammulx — npoyecmepoi  OHMAUIAHOLIPYObLY — 3AMAHAYU
a0icmepine KYHObL WONY Jcacaiovl dcoue Oinim  bOepy
npoyecmepin OBMAatlanobIPyea JcaHe muimoipex emyee mMyooeni
3epmmeywiinep, nIAMPOPMa AHCACAYWBINAD AHCIHE MYyeanimoep
Yuiin natioanst O0xybl MYMKIH.

Kinmmi  coe30ep: oinim  bepy  naamgopmanapy,
aknapammuel npoyecmep, 3amaHayu adicmep, Oinim Oepy
KOHmeKcmmepi, nedazo2ukd.

A. E. Bucenosa

Kazaxcrancko-bpuTanckuil TeXHUUECKUN YHUBEPCUTET,
Pecnybnuka KazaxcraH, r. AnMartsl.

IToctynuno B penakmuto 09.02.24.

Ioctymuio ¢ ncnpasienusmu 09.02.24.

[IpunsTo B neuats 27.02.24.

CPABHUTEJIBHAS OIEHKA COBPEMEHHBIX METOJOB

ONITUMU3ALIINUA THOPOPMAIIMOHHBIX MPOLIECCOB B
OBPA3OBATEJIBHBIX IIJTAT®OPMAX
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Oma cmamvs  A61AemMcA  UCCTIe008aHUEM, 6  KOMOpPOM
npoBOOUMCA  CPASHUMENbHAS OYEHKA PAMUYHLIX  COBPEMEHHbBIX
Memooo8  ONMUMU3AYUYU  UHMDOPMAYUOHHBIX — NpOYeccos8 6
obpazosamenvhblx  naam@opmax. Bvim  usyueHvl  HECKOIbKO
MemoOo8  ONMUMU3AYUY,  GKTIOYAS  MAWUHHOe — OOYueHue,
UHPOPMAYUOHHOE MOOeTUPOSaHUe U 2elMUUKayuro, a maxxice
NpoBedeH  CPasHUMEeNbHbIU — aHanu3 ux spgexmusHocmu
o6paszosamenvHblx Konmexcmax. B cmamve onucana memooonozus
uccne0osanus, GKIOUAOWAA  GbIOOPKY OAHHBLIX, OnpedeneHue
Kpumepueg  npou30OUMeIbHOCIY, — OYeHKY — pe3yabmamos U
CIMamucmu4eckutl ananu3 noayuennvix oannvix. I1oopobno onucan
Kaxcoulll  MemooO Onmumusayuy U e20 NPUMEHUMOCIb 8
00pazoeamenvHbIX  NIAM@POpMAx, a maxdce NPeoasaomcs
PpeKoMeHOayuu  Nno  8blOOPY  ONMUMANLHO20 — Memoda  Oiis
KOHKpemHo2o ciyuas. B xooe uccnedosanus 6bL10 8bIsICHEHO, YMO y
Kax®c0020 Memooa OnmuMU3ayuu ecmb Cce0U NpeuMyuecmsd u
nedocmamxy.  Kpome moco, Ovimu  npugedenvi  npumepwvl
obpazosamenvHbIx NIAMPOPM, KOMopvle 6 HAcmosuee epems
ucnonv3yiomes 6 Kazaxcmane. Cmamvsa npedcmagnsiem yeHHbil
0030p COBPEMEHHBIX MeMO008 ONMUMUIAYUU UHPOPMAYUOHHBIX
npoyeccos 8 00pA30BAMETLHLIX NAAMPOPMAX U MOdXHcem Obimb
nonesHoll 0l ucciredosameneti, paspadbomyuKos niam@opm u
yuumeneil, 3AUHMEPECOBAHHLIX 6 ONMUMU3AYUU U NOGHIUECHUU
apghexmusHocmU 0OPA308aMENLHBIX NPOYECCOB.

Knwuesvie  cnosa:  obpazosamenvhvle  naamgopmvl,
uHgopmayuonHvie  npoyeccwl, COBPEMEHHblE  Memoobl,
06pazosamenvbHble KOHMEKCMbl, Neda202UKA.
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CAWJIAY NMPOLECTEPIHOE BIIOKYEWH
TEXHOJIOMUSIChIH KOJIJAHY EOMbIHLLA
TAJIJAY XXACAY

Byn maxanaoa anemdix maoscipubenepee cyiienin, 610KuelH
MEeXHON0UANAPbIH KO0I0aHyOblH 03bIK maoicipubdenepi
Kapacmulpoliobi. Kovizmem Kepcemy Memuexkemi
MYACLIPLIMOAMACHL  ASACLIHOA CAlIAYy NPoYeciH manoan, Ouvl
MeMleKkem 63 dA3amMammapuina Kepcememin mazel Oip Kbi3mem
peminde Kabwviday Manvl3obl. O3iHiY OMIPAIK CIMPAMeESUsCHIH
Jcysece acvipyea Kabiremmi mayeicis, 6OenceHdi adamed
MeMaeKemmiy «KaAMKODIbIZblY eMeC, dceKe MAaKcammapuiia
Jlcemyee  bIKNAan ememin MeMieKemmiK Kvl3mMemmep Kadcem.
FBnokueiin mexnonoeusnapul Oipnecken dackapyosl 0amvimyovly
bIKMuMan memiei peminoe KabwblIOAHAObl, OUMKEHI 01ap
Memaekem YwiH Maybl30ul wewimoep Kabwvlioay2a XauibiKmuly
Kamovicybln — mikenel Kepcemeodi. Kopwi memnexemmepoe
OnoKuelindi opmak wewim Kabwvliday npoyecmepinoe KeniHewn
JdHCOHe MUIMOI Nauoanamy Yulin MexHONOSUAHbL 3aHHAMATbIK
MYPELIOAH  WORLIPAAHObIPY — JiCOHE OHblY JHCYMbIC —Icmeyine
Kamolcmbl OH KO2aMO®IK NIKIpOI KYpy YVuliH Ha20auiapovl
KamMmamacwls emy Kajxcemminiei mysiHO0aobl.

Ocvl  mexnono2usinbl  encizy OOUubIHWA 21eMOIK  O03blK
maoicipubenepdiy  MbiCAbIH  NAUOANAHA — OMBIPLIN,  CAUNAY
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npoyecinde ONOK4eluHOI KONOaHYOblH OH dCepiH meKcepyee
bonaovl. Konmeezen capanuvliap Onokuetin
OPMATBLIKMAHOBIPLLIMARAH 3JIeKMPOHObL 0aybic bepy ocyliecine
JHCAKCHI CalKec Kenyi MyMKiH Oen canaiiovl. brokuelinoezi oayvic
bepy adicmepin KOAOaHYy — NAUOANAHYWBLIAPOLL  Kymne2eH
Kayincizoix mayekenodepi MeH KeMWilikmepine dKenyi MYMKIH.
Maxkanaoa 610Kuelin mexHoI02UANAPBIHA Heziz0enzen OipvlH2ail
cainay niam@popmacvit Kypy MymKinoikmepi Kapacmuipuiiobl.

Kinmmi ce3zdep: Oroxueiin, caiinay npoyeci, 31eKmMpOHObIK
onank,  pegependoym  Konmanba,  INEKMPOHOLIK  YKiMem,
IIeKMPOHOBIK, dayvic bepy, xabaprama.

Kipicne

KoramIplk KaiiTa KypyJap MeH oJEyMETTIK Ke3KapacTaplblH KeH
KelleMJie e3repyiHe OaillaHbICTBI MEMJICKETTIK anmapaTThl KoHE TyTracTail
aIFFaHIa MEMIICKETTIK OpTaHapAblH KBI3METiH pedopMainay MporeciH Oacray
KQXKCTTLIr TYBIHOAOBl, OYJI oNlapra «KBI3METTIK» CHIaT Oepy yaepiciMeH
GaianblcThl. «KpI3MET KepceTeTiH MeMIJeKeT» TYKBIPhIMIaMachl asiChIHIA
MEMJIEKETTIH OapIbIK KBI3METI azamMaTTap.IbIH MyAanenepi MEH
KaXKETTUTIKTepiHe OAaFBITTANybl )KOHE OJIAP.BIH ©3repyiHe Kapail JaMybl KaXKeT.
MeMITeKeTTiK HHCTUTYTTapFa «KBI3MET» CHIATHIH Oepy KaKeTTiniri, Oercenmi
KOHE Toyelsci3 CyObeKTiIep KbhI3MET KepceTyli Tanan eTe OacTaraHia,
MOCTUHIYCTPUAIABI ~ KOFAaM  CyOBEKTUIepiHIH  apachlHaa  OiTiM  MEH
JIaFIbLIapIbIH [IBIFAPMAIIBUIBIFBI TYPIHACT] 3aMaHayd OHAIpIC KypaJlapblHbIH
OonybIMeH OaiiTaHBICTBI. KAKETTUTIKTEpiHE COMKEC MEMIIEKETTIK KbI3MEeT
kepcery. Caiimay jxoHe pedepeHayM HWHCTUTYTTAphIH Ka3ipri 3aMaHFbI
MEMJIEKETTIK ~ OacKapyZblH MapTHCUIATHBTIK (MEHIIIK MPUHIMITEpiHE
HETI3AeNreH) TEXHOJOTHAIapblHAa »KaTKpl3yFa Oomamel [1]. Ockl TypFeIIan
arFaHzia, Oyl MHCTUTYTTapZbl XaJIBIKTBIH €pKiH OuIIipy Ipoleci FaHa emec,
COHBIMEH Oipre MeMJIeKeT azamarTapra KepCeTeTiH Tarbl Oip «KbI3MET», aTan
aliTkaHla, MEMJIEKET a3aMaTTapFa KbI3MET KOpCETEeTiH >KaFiail el caHayFra
Gonasbl. KOFAMJIBIK KYTYJEp MEH KKETTUIIKTEpl aHbIKTAay >KOHE OJIapibl
peTTeyIIi MOFBIPIAHABIPY PICIMIH YHBIMAACTHIPY.

MarepuaJjjaap MeH daicrepi

BrokueitH TeXHOJIOTHACHIH CEHIM TEXHOJOTHACHI JEM aWTBI KEeTCeK
apTeIKk emec. MomiMeTTep cakranraH OJiokTapaeiH Tizoeri. Blockchain —
CaHJIBIK TayapJiapbl, COHBIH INIiHAE aKMaHbl >KOHE 3UATKEPITIK MEHIIKTI
KBUIJIAM, KayillCi3 >KOHE TpaHCIApEHTTI TEeHJEeCTIpyre MYMKIHOIK OepeTiH
texHoyorus. OHIAFEl aKmapaT eIIipiUTMEH i, ©3repTiIMen i, He )KOHBUIMAHIbL.
Benrini 6ip Oemirinae axay TybIHAaFaH oKarjaiga, esre OesikTepueri
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MoJliMeTTep OypMallaHajbl, TYTac akmapaT Ta IIBIHJBIKKA YyJlacmaid KajiaJbl.
CoHZBIKTaH XYHEeHI Jypblc Kypy aca MaHb3Abl. CayaTThl KYpbUIFaH XyHeHi
Oy3yra ken Kapaxat keteni. Con cebenTi oHbI Oy3yAaH emKiM Kapaxar Tada
anMaiinel. brokueiH Kayirci3 opi ambIK TpomecTepAe KYpBUIFaH MYIJIei
caylaHBIH OapibIFeIHA ayanail Kaxer. CaHABIK TEXHOJOTHUIAp OYTiHAE KeHiHeH
KOJIIAHBIT, KOFAMHBIH T3 IaMybIHa MYMKIHIIK Geperi [2].

3epTTeynep MEH XalbIKapallblK TOXKIpHOeNepai capajail OTBIPHII,
3epTTEyNiH MaKcaThl — MEMIICKETTiH «KBI3MET KOpCeTy» MOJENiH ecKepe
OTBIPHIN, caiillay yIepici camachIHAArbl OJOKYEHH TEXHOJIOTHSUIAPBIHBIH Oap
MYMKIHIIKTEpiH Tanjnay. by MakcaTka jkeTy YIIiH Kejieciiell TYKbIpbIMaayFra
OoulaThIH ©3apa OaiylaHbICTBI OipKaTap TanchklpMaiap/ibl OpbIHIAY KaXKeT:

— caifyiay mporiecTepinae OJIOKYSHH TeXHOIOTHIAPBIH KOJIAaHyIbIH 0ap
MYMKIHIIKTEpIH Tajaay;

— QNeMJIiK TaKipuOene OJOKUYEeHH TeXHOJIOTHSIAPBIH KOJIAaHYAbIH O3BIK
TOXIpUOENIEPiH aHBIKTAY;

— Oacka mapTHCHUNATHUBTIK Oackapy TeTikTepiMeH Oipre OnoK4elH
TEXHOJIOTHSUIAPBIH MaiilalaHy MYMKIHAITIH Tannay;

— «KBI3BMET KepceTy» KyHi TYXKbIpbIMIaMachblHa CoWKec OJI0KYeiH
TEXHOJIOTHAIAPEIH THIM/II HaijanaHy OOMBIHINA YCRIHBICTAp J3IpIey.

Bnok4eliH TexHOJOTHsUIAphl MapTUCHNATHBTI OacKapyIbl IaMbITyIIBIH
BIKTUMaJ TETIr pEeTIHJEe KapacThIpbUIaJbl, OWTKEHI OJlap MeMJIEKeT YIIiH
MaHbBI3/bI MICHIIMIEP/ I KaObulayFa XalbIKThIH KaTBICYBIH TIKEJICH KepceTesi.
Haysic Oepy Ky#eciHae KoJaaHy caiachl OOWbIHIIA OJIOKYEHH Kayilci3 maysic
Oepy Typaibl MiKipTamacTapblH HEri3ri Moceneci peTiHae mnaima OOJIbL.
DNeKTPOHIBIK Jaybic Oepy €cKi KOJAMEH Jaybic Oepyre OailaHBICTHI
KUBIH/BIKTAP/IbIH KOILIUITiH IIence e, CailylaylbUlapAblH KYNHUSUIBLIBIFBI,
calilaymbUIap/blH  ANASKTBIFBl JKOHE IMQPIBIK Jayblc OepyniH OYpHIHFBI
TEXHOJIOTHSUIAPBIHBIH  KBIMOATTBIFBl CHSKTBI MACeJeJiep ©3€KTi Macelernep
Oonbim Kana 6epeni [3].

CMapt kemiciM-aprrap MeH I[HUQpray apKeUIbl  OJOKYEHH
caiiimaympuiap YIIiH Jaybic Oepyni Kayinci3, amblK jKoHE JKEeKe eTe asajibl.
Blockchain ocel  MakcarTapisl —OpBIHIOAai  anagsl, COHBIMEH Karap
OroyuteTeHBAEPAIH OipHeIIe TYpiH jKOHE JIOTHKara HETi3JeNTreH Jaybic Oepyi
nmaijanaHy apKpUIbl Jaybic Oepy MpOIeCiH TEHIIeyre MYMKIiHIIK Oepei.
Caiinay canachlHIarbl )KaHa TPEH OJIOKYEITH TEXHOJIOTUsIIAPhl apKbUIBI IAybIC
O6epy MyMKiHziri OobIn TaObTaabl. BrokueitH — el KaTBICYIIBUIapEl OpTYPIIi
ornepanusuiapabl OpbIHAAY VIIIH MaiijianaHaThlH amblK Aepekrep Kopbl. On
OpTaNBIKTaHABIPBIIIMAFaH JKOHE KaThICYIIbIIap apacbiHaa Oeminerni. CoHbpIMEH
KaTap, OJIOKYEeHH TEeXHOJOTHACHIHBIH MaHBI3JBl KypaMmaac Oeiiri mporecTiq
0apJIbIK KAaTBICYIIBIIAPB! YCTAUTBIH aKIapaTThl OipiHII OJIOKTHIH >KYMBICBIHBIH
OacelHaH Oactan OapibIK ONepauusUIapblH asKTalIybl Typajbl akmnapaTsl 0ap
6ip Ti30eKkTi KypaWThIH ONOKTapra Kocy OoJbin Tabbuiansl. biokueitnHiy Oy
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MYMKIHJIT akmapar Tizoerin 0y3y Hemece 0ap Tiz0ekKe ykaHa OJOKTapabl KOCy
MYMKIH eMecTiriHe keniinik oepeni [4; 5].

OwnnaiiH naysic Oepy KOHTEKCTiHJAEIT KYNUSUIBLIBIK KaThICYIIBIHBIH
KaJaif Jaysic 6epreHiH caimaymsigan Oacka emkiM OimMedTiHiH Oinaipeni. by
KacHeTKe KOJI JKEeTKi3y Heri3iHeH Keieci omicTepaiH OipeyiHe (Hemece
OipHemeyiHe) cyiieHeni: COKBIp KoNTaHOamap, TOMOMOP(TH MIHQpiay >KoHE
Mukc-xkemnep. «Coxplp KonraHOa» KOJI KOIOWIBI HEHI KOWBIT KAaTKAHBIH
OimMereH Ke3ze nepeKTepre Koi Koro ofmici 6ompim Tabbutagsl. O COKBIpIAY
KOHE KON KOK (YHKOHSIAPH KOMMYTATHUBTI OONATHIHIAH €Tilm COKBIpiay
GYHKUMACHIH MNaijanaHy apKpUlbl Kol okerkisineni. Cypanbic Oepymi o3
xabapiaMachlH COKBIPJIAIbl (COKbIpIay (YHKIUACHIH KOJITAHAIbI) JKOHE OHBI
Kos Korora xiOepemi. Cokplp xabapiama VIINiH KOJTaHOAHBI aJiFaHHAH KCHiH
oJlap COKbIp Xabapiama YIIiH KOJATaHOAHbI ally YIIiH COKBIPJIBIK Mapamerpiepi
Typaybl OutiMaepin makgananaasl [6]. COKpIp KOJAAAp CypaylibliaH 0acka Ke3
KeIreH aJjaMFa COKbIp Xabapiama MeH coiikec KonraHOa >XYObIH COKBIp
eMecIeH OalIaHbBICTBIpyFa MaTeMAaTHKAJIBIK TYPAE KeIepri xKacaipl.

HoTu:xenep xoHe TAIKbLIAY

2021 xpIABIH KBIPKYHETiHIe MEHIH OLTIMIMII COHFBI JKaHApTy Ke3iHzae
OipHee eI caitnay xyienepinae OJOKIeHH TeXHOJIOTHSUIAPEIH CHTI31I HemMece
ToXipuOe kacam kaTelp. JlereHMeH, caimay KkydenepiHme OJoOKueitH
TEXHOJIOTHSICHIH Nai/aany TOKIPUOEiK KoHE MMIOTTHIK Ke3CH/IE KOHE YaKbIT
oTe Kele e3repyli MyMKiH €KeHiH aram eTkeH jxeH. Cailnay >xyilenepiHue
OJIOKYEHH I KOJJaHy bl KapacThIPFaH Keioip enyepre MbpIHAIAp KaTaibl:

OctoHus: DCTOHUS ©31HIH HU(PIBIK HHHOBALUICHIMEH TaHBIMAJ JKOHE
OHJIAH nMaybic Oepy YIIiH OJOKYCHH TEXHOJOTHSCHIH KOJIAaHY TOXipuOeCiH
KYprizyze.

AKII: Bupmxunus sxone batsic Bupmxunus cuskrel AKII-TeiH
KelOip mrTaTTapel Oa caiay >KyHenepiHae OJOKYEeWH TEeXHOJOTHSIIAPBIH
KOJITaHy OOWBIHINA MIOTTHIK YK0Oamapabl *Ky3ere achIp/sl.

Peceit: Pecefinin OipkaTap aiiMakTapblHIA caijay yAepicTepl YIIiH
OJIOKYEHH TEeXHOJIOTHSUIAPBIH KOJIIAHATHIH MMIOTTHIK kK00aap icke KOCHIIIBI.

IIBetinapust: Caiimay wMeH Jayblc Oepy KesiHie —OnoxueiHni
nmaiinanany sl 3eprrey yurid llIBelnapusaa DUIOTTHIK Kobanap aa Kypri3iiii.

Kamonmst: XKamonms Kayinci3gik MeH aIIbIKTBIKTBI UITepileTy VImiH
caiiiay xyrenepinae OoKuUeHHAI KOMAaHy TOKIpUOECiH xKacaibl.

Byn wmbicanmap opTypii ennephiH caiiay mporectepinae OJoKYeiH
TEXHOJIOTHSUIAPBIH  KOJIIaHYFa KbI3BIFYIIBUIBIK TaHbITaAbL. JlereHMeH, opOip
caifmay kyieci Oiperedf, ajx KaHa TEXHOJOTHSIIAPABl EHTI3Yy OJNapIbIH
CEHIMIILTIrT MEH KayilCi3diriH KaMTaMachl3 €Ty YIIIH MYKHUST 3epAelicy MCH
TECTIIEyli KaKeT eTETiHIH ecTe YCTaFaH »oH. backa enaepiiH caitmay
Kyitenepinae OJOKYEHH TEXHOJNOTHSJIAPBIH KOJIAaHY TXKIpHOeciH JKoHe
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Ka3aKCTaH/BIK cailiay KYHECiHIH epeKIIeNiKTepiH ecKepe OTBIPHII, Keieci
YCBHIHBICTAp/IbI YChIHYFa O0mazbt [7].

KazakcTanHbIH caitlay mpouectepi KOHTEKCTIH/AE OJapJblH THIMALTIT
MeH CEHIMAUTITIH Oaranay YIIiH OIOKYeHH TeXHOJIOTHAIAPHIH IIaFBIH ayKbIM/Ia
nmaiianany OoOWBIHINIA TIJIOTTHIK kobamap kypriimyme. Kayincizmikri
KaMTaMachl3 €Ty MaKCcaThIH/a caifylay mporeciHae OMOKYeiH KyHeciH a3ipiey
JKOHE eHTI3y Ke3iHAe KHOepKayilci3mik IeH IepeKTeplli KOpray acleKTiiepiHe
epeKiie Hasap aynapbutyna. byraH kyleHi Oy3y MeH MaHUIYJSILUSUIIAYIBIH
ANIBIH aTy Mapaiapsl Kipeni [8].

Canfplk gaybic Oepy JKyHeciHIH HOTHXKENepiHe CyHeHe KeTCek,
bnokyeliH monmik meH Kayinci3mikTi KamMTamachl3 eTyle O3bIK OOJIFaHBIMEH,
aZlaMIapablH CeHIMi MEH CeHiMi THiMAiI OJNOKYEHHZIETr1 HJEKTPOHIBI JaybIC
OcepymiH MaHBI3ABl Kypamjaac Oemiri 0ojbin  TaObutaabl. biIoKuYeHHHIH
KYpICIuTri agaMaapra OJOKYCHHIe HETI3ZCIreH 3JIeKTPOHABI Jaybic Oepyni
KaObU11ay bl KMBIHAATAIBI J)KOHE OYJ1 KaJIbl )KYPTIIBUIBIKTHIH KaObUIIaybIHIa
OIIOKYEHH HETi3iHIETI AIEKTPOHABIK Jaybic Oepyni KaOplimayra alTapIibIKTal
KeZepri 00yl MyMKiH[9].

Ocpl MakcaTTa amamaapra OJOKYeHH Hayeic Oepy IKyHelepiHiH
apTHIKIIBUIBIKTAPB! Typaisl xabapiap €Ty VIIiH YJIKEH MapKeTHHITIK HayKaH
KaXeT, OChbUIalIla ojap OCHl )KaHa TEXHOJOTMSIHBI KaObUIIay OHAil Ooyasl.
Blockchain TEXHOJIOTHSICHIH KOJIJJaHAThIH OpTaJIBIKTaHABIPbUIMaFaH
ANIEKTPOH/IBIK JIaybIc Oepy JKYHeCiH Tanjai KeTCeK, MbICallbl, KAHAUAATTHIH aThl
OipiHIIi OOJIBINT YCHIHBIIATBIH JKYHEHI YChIHaIbl. BioKKka KOCBUIFaH apHaiibl
TpaH3akius (JaybIC PETIHIC CSCEeNTeJIMEHTIH Heri3ri OJOK Jem Te araiaibl),
OHJa COJl KaHIWAaTKa OepuireH OapiblK AaybICTap COJI OJOKTHIH YCTiHIE
cakrananbl. Hapasbulblk gaybsic Oepyre pykcar eTijeni, OHJa caiayiibl
OapJIbIK KaHAUAATTapAbl KaHAFaTTaHAbIpMaca, 0oc 1aysic Oepe aiaipbl.

AszaMar jgayeic OepreH Ke3ie TpaH3akUus OOJbIN TaObUIATBIH NAaybIC
JKa3bUIaIbI )KOHE OJIOKYCHH KaHAPTHUIA IBL.

Tipkeares

caftaaym
H i ;
caiaaymsd o) rep deitc ;:::',':‘,
Kopu1
f KypbLirs: / J/ )
Madpaey

L Baowseitn

(4)

1-cypet. BokueliH HeriziHIeri MeKTPOHIH dayeic Gepy xyiieci

39



Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

l-cyperre kepcerinrenaed, OipiHmi(l) cadnaymbulap —e31epiHiH
aKIapaThlH MaiilalaHblI JKyiere KipreHHeH KeiiH )KeprilikTi OMIIiK opranaapsl
opOip cainaymiblFa epikTi TypJe pacray HeMipiH xidepeni, Oyi1 sxyleHi ocan
ereni Sybil maOybuteiHa, oOHma caifmay = OMOJUIETEHIH  TONTHIPATHIH
madybUIIayIbliiap KONTEreH JKalFaH COMKeCTIKTep.i »kacail amanbl. JKamran
3aHCBI3 JaybIcTap calblHFaH >komrik. EkiHmmi(2) TapmarblHOa caimaymisi
petiage Genrini Oenri xacanateiH gaysic Oeperi. Ethereum, Oacramker moHi 1,
naysIc xkibepinrer ke3ae ox 0 6omaapl, COHIBIKTAH CailylayIibl KaiiTanan qaysic
Oepe ammaiigsl. Yminmn(3) ke3eHae Kyie naysic OepymriHiH pactay HOMipiHEH
TypaThiH Oipered eHri3ymi jkacaiapl. AJIBIHFBI JAybIC XJIIIMEH OHBIH AaThl
OoiiblHIIa, op Aaybic Oepy Ke3iHAe akmapaT IUQpiaHbIl, Kaitapy MYMKiH
emec Oomamel [10]. Teprinmi (4) da3zama ONOK jkacamFaHHAH KEWIH JaybIC
OnokueiiHre Kocbutansl. CoOHbIMEH OJIOKTa KayincCi3mik YLIH —aJ/IbIHFbI
caiTayIbIHbIH aKmapaThbl cakTasajipl, OUTKEeHI OJI0KUCiTH
OpTABIKTAHABIPBUIMAFaH JKOHE ©3repTyre OOJIMAIbl, COHIBIKTAH COTCI3IIKTED
OonMaiinel. A3aMaTTBIH AaybICHl TYHIHAEPAiH OipiHe Oepimeni xyiene, comaH
KeHiH mayblcThl OmokdeifHre Kocaabl. JKyHeHIH OpTaJIBIKCHI3IaHIBIPBLTYBIH
KaMTaMachl3 €Ty YIIiH Jaybeic Oepy xKykecinae opOip xepae TyHiHi O0omabl.

KopbITbIHABI

By 3eprreymiH MakcaThl OJNOKYEHH HETi3iHIETI 3JIEKTPOHABIK NaybIC
Oepy kyienepi OoWbIHIIA arbIMJAFbl 3epTTEYJEpHi Taujgay >koHe Oaranay
Oonbln  TaObutazbl. Makanaga OJIOKYEHH TEXHOJIOTHSACHIH — KOJJIAHATHIH
ANIEKTPOH/BI JaybIc OEpy Typajibl COHFBI 3epPTTeyJiep TaJKbUIaHabl. AJJIBIMEH
OJIOKYEHH KOHIEIIMSICHl OHE OHbI KOJJIaHy, COJAH KeiiH KOJJAaHBICTaFbI
3JIEKTPOH/IBIK Iaybic Oepy *yhenepi yCbiHbUIaAbl. OnaH KeHiH KOJIIaHBICTAFbI
JJMIEKTPOHMABIK  Jaybic Oepy IKyHedepiHaeri KEMIIUTIKTep  KUBIHTHIFBI
AHBIKTAJIBII, OJIAPBIH IISIIMiH Ta0y >KOJIIaphl KAPACHITHIPBIIIBI.

BrokueitHHIH oneyeTi AJEKTPOHABIK Jaysic Oepyni, OJOK4YeiHTe
HETI3eNTeH JJIEKTPOHABI Jaybic OepyIiH aFbIMJaFbl IIEeMiMACPIH KoHE
ONMOKYEHH HeTi3iHIeri AIIEKTPOHMABIK Iaybic Oepy KyHelepiHIeri BIKTUMAl
3epTTey JKOJIJapblH JKaKcapTy YIIiH Heri3ri 6osbin Tabbuiaasl. COHBIMEH Kartap,
OapnblK cailaymbuiap MeH Oeifrapan Oakpulaylibliap OCBl  YCHIHBUIFaH
JKyWenepJie caKTalFaH jgaybic Oepy jka30amapblH Kepe ajanpl. ExiHmm
JKaFbIHAaH, 3epTTeylIijep OJOKYEHH Heri3iHAeri SJIEKTPOHIBI Jaybic Oepy
Typasibl SKapUAJaHBIMIAPABIH KOMIIUIri yKcac Mocenenepai aHBIKTall,
MIEMKeHIH aHBIKTaAbl. ODJIGKTPOHIBIK Jaybic Oepylne KONTereH OKYy
KeMIIiTikTepi Oonmpl, omapasl Oojamiak 3epTTeyiepAe IIenry Kaker.
MacmTaGTeUTBIK madysUIIapbl, MOJIIPIIKTIH KOKTBIFBI, CEHIMCI3 XyHenepre
CeHy JKoHe MoXKOypsieyre Kapchl Typy — Oyl INemuryli Kepek BIKTHMall
KeMIIUTiKTep. Opi Kapail 3epTrey KaxeT OONFaHIBIKTaH, 013 OJOK4YelHH
HEeTi3iHAeri JNEKTPOHIBIK Jaybic Oepy JKyHenlepiHiH Kayinci3miri MeH
AyKbIMJBUIBIFBIHA OalIaHBICTBI  OapiiblK TOyEKeJIepAl TONBIK OinmMenmis.
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bnokueiitH  TexHoyOrHsTIapel  Oar;apiaMalblK  JKacaKTaMaHbIH — KypJaeii
apXUTEKTYpachlH, COHAaN-aK 0ackapy TKIpuOeciH KaXeT eTeli.

Korapbina aranran MaHBI3BI Macelesiep TIKipuoere cyiieHe OTHIPHII,
HaKTHI JaybIc Oepy pacimMaepi Ke3iHae TepeHipek menrinyi kepek. Hotmxkecinme
SMEKTPOHABIK Jaybic Oepy JKyilemepi KeHeWTinMmec OypreiH OacTamkpina
IIEKTeYyJi MWIOTTHIK aiiMakTapia eHri3imyi kepek. VIHTepHeTTe XoHE IaybIc
Oepy MaImmMHANapblHAAa KONTEeTeH KayilCi3[gik KeMIIurikrepi omi ge Oap.
Kayinciz xoHe ceHiMAI WHTEPHET apKpUIBI SJICKTPOHIBIK Jaybic Oepy
KayiIci3miKTi alTapiIBIKTal jKaKcapTyIbl KaXKeT eTeIi.

By 3eprTey OmoKueiiH xyiienepi meny/i KaKeT eTeTiH KUbIHIBIKTAPIbI
TYIBIPFAHBIH JKOHE OJi JI¢ KONTEreH TeXHHUKAJBIK KHBIHIBIKTAp Oap CKeHIiH
kopcerTi. COHIBIKTaH OJIOKYEHHIe HEri3JeNreH TEXHOJIOTHS 3JIEKTPOHIBI
Jaybic Oepy OIIMSICHI PETIHAE oI OPTAHFhI KE3€HJAC EKEHIH TYCIHy 6eTe
MaHbI3IbI.
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B Oawnnoii cmamve Ha ocHose mupogozo onvima Owvliu
paccmompeHsl Iyduue APAKMUKU UCNOTb308AHUL MEXHOL02Ul
onoxuetin. Basicno npoananusuposams u36upamenbHwill npoyecc
8 PAMKAX KOHYenyuu cepeucHo2o 20cyoapcmea u 60CHPUHUMAMND
€20 Kak euje OOHY YCIY2y, OKA3bIBAEMYIO 20CYOApPCHMEOM C8OUM
2pPadNCcOaHAM. CamocmosmenvHulii, AKMUGHvlll  Yel0BeK,
CNOCOOHBINL  peanu308ams — CB0H0  HCUSHEHHYIO — CMpameuro,
HyJ#cOaemcsi 8 20CYOapPCMEEHHbIX YCAY2ax, CHOCOOCMBYIOUUX
00CMUIICEHUIO €20 TUYHBIX Yeell, d He 8 «3abome» 20cy0apcmad.
Texnonoeuu On0KuelUHA BOCNPUHUMAIOMCS KAK B03MOXMCHbIU
MEXAHU3M pPa3eumusi COBMeCmHO20 YNPABIeHUs, NOCKOIbKY OHU
HANPSAMYIO OMPAjCcalom yyacmue Hapood 8 NPUHAMUU BANCHBIX
ons eocyoapcmea  pewienuu. B coceonux  eocyoapcmeax
HeoOxXo0uMo obecneuums YCi08us 018  3AKOHOOAMENbHO20
3aKpenieHuss  MexHoNo2Uu U  CO30aHUs  NOJIOHCUNENbHO2O0
00WeCmBEeHH020  MHEHUsL OMHOCUMENbHO ee pabomvl  OJis
WUpoKo2o U  IPHeKmueHo2o UCNONb308anUs  ONIOKYElUHA 8
npoyeccax co8MecmHo20 NPUHAMUS peuleHUl.

Iposepums nonodxcumenvuwvlii d¢pghexm om ucnoab306aHus.
OnoKuelHa 8 U3OUPAMeNbHOM Npoyecce MONCHO HA npumepe
JYYIUX  MUPOBLIX NPAKMUK  6HEeOPEeHUsl IMOU  MEexXHOI02Ul.
Mnuocue skcnepmuvl cuumaiom, 4mo OIOKUEUH MOJCEm XOPOULO
noooumu 015 OeYeHMPAIU308AHHOU CUCTEMbl INEKMPOHHO20
eonocoganus.  Hcnonv3osanue Memooog — 2010CO8AHUS  HA
onokuetine Modicem Nn006epeHYmb noavsosamerneu
HenpeOHAMepeHHbIM pUcKam be3onacHocmu u yazeumocmsim. B
cmamvbe  pACCMOMPEHbl  BO3MONCHOCMU — CO30AHUSL  eOUHOU
u3bUpamenbHo nAAmpopmvl Ha OCHOBE MEXHOL02UL ONOKYEUH.

Kurouesvie cnosa: 6nokueiin, usbupamenvHulii npoyecc,
9NEeKMPOHHASL  hopma, NoOnucv pegepeHoyma, 1eKmpOHHOE
npasumenbCcmeo, INeKMpoOHHOe 20J10CO8aHUe, Y8eOOMIeHUE.
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ANALYSIS OF THE APPLICATION OF BLOCKCHAIN
TECHNOLOGY IN ELECTION PROCESSES

This article, based on global experience, reviewed the best
practices for using blockchain technologies. It is important to
analyze the electoral process within the framework of the concept
of a service state and perceive it as another service provided by
the state to its citizens. An independent, active person, capable of
realizing his life strategy, needs government services that
contribute to the achievement of his personal goals, and not the
“care” of the state. Blockchain technologies are perceived as a
possible mechanism for the development of shared governance,
since they directly reflect the participation of the people in
making important decisions decision states. In neighboring
states, it is necessary to provide conditions for the legislative
consolidation of the technology and the creation of a positive
public opinion regarding its operation for the widespread and
effective use of blockchain in joint decision-making processes.

The positive effect of using blockchain in the electoral
process can be verified using the example of the world's best
practices for implementing this technology. Many experts believe
that blockchain could be a good fit for a decentralized electronic
voting system. Using blockchain voting methods may expose
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users to unintended security risks and vulnerabilities. The article
discusses the possibilities of creating a unified electoral platform
based on blockchain technologies.

Keywords: blockchain, electoral process, electronic form,
referendum signature, electronic government, electronic voting,
notification.
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MOLEJINPOBAHWNE ON3AUHA B TPOIrPAMME PRO100

Cmamwvs npeonaznaveHa 6 nepgylo ouepedb mem, KMo
xXouem nocesamums cebs co30anul0 00beMHbIX Mooenell nobou
Mebenu u In1emMeHmos 0QopMIeHUs. UHMEPbLEPO8, PACNONASAMb UX
6 3apanee CO30aHHOM NOMEUJCHUU.

B nocneonue 200vl 0na cozoanus mpexmepruvix mooenet
unmepvLepos  6ce  uauje  UCNOAb3YeMCsi  NPOSPAMMHOE
obecneuenue. Omo  noseonsiem  OuzaiHepam — uHmepvepa
coz0asams Gojlee pearucmuuHble U HA2ISOHble NPOEKMbl,
Komopbvle Mo2ym Oblmb  UCHONb306AHb Ol NPe3eHMayuu
KAUEHMAM.

Oonou  u3  npoepamm,  Komopas. — modxcem — Ovlmb
UCNONBL306AHA Ol MOOEIUPOBaHUs OU3AalHa UHMEPbLEPOS,
sensemess PRO100. PRO100 — smo poccuiickoe npoepammuoe
obecneuenue 0Nl  MPEXMEPHO20 MOOCIUPOBAHUS, KOMOPOe
npeonazaem WupoKuil HAGOP UHCMPYMEHMO8 U BO3MONCHOCMEN.

B Oamnoii  cmamwve  paccmampueaemcs — npoyecc
MOOeUposanuss  OU3aUHA ¢ UCHONb308AHUEM — NPOSPAMMbL
PRO700.  Ob6nracmu  npumenenus  PRO100 —  oamo
MoOenupoganue Mmeberu U oQopmieHue NOMEWeHul IMou
mebenvlo. Takoice ONUCHIBAIOMCST OCHOBHBIE BO3MOICHOCMU U
UHCIPYMEHMbL  NPOZPAMMbL OISl CO30QHUL  GUDMYATIbHBIX
MoOenell uHmepvLepos u mebenu, npedocmasigioujie YHUKaIbHvle
603MONCHOCIU OJIsL NPOEKMUPOBAHUSL U BUZVATUZAYUU PAZTUYHBIX
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ousaiinepckux pewenui. B cmamve makoce npedcmagnenvl
mamepuanel U Memoovl, Heobxooumvie Oasi pabomvl
npPoOcpaMMOl,  a  makdyce — 00CyHCOAIomMcs  NOAYYEHHble
pe3yrbmamsl U 8618006l 00 ucnovzoganuu npozpammel PRO100
6 OusatiHe UHMEPLEPOS.

Knouesvie cnosa: 3D-mooenuposanue, unmepvepHbiii
Ou3aiin, MebOenbHblll OU3AUH, SU3YANUIAYUA, UHCIPYMEHIMbL,
unmepqelic, mexcmypbl, oceeujerue.

BBenenue

B coBpeMeHHBIX yCIOBHAX pa3paboTKa Iu3aiiHa MHTEPhEPOB cTasa
HEBO3MOXXKHOH 0€3 HCHONB30BaHUS CHEIUATM3UPOBAHHOTO MHPOTPaMMHOTO
obecneuenus. Vcnosp3oBanue nporpamMbl PRO100 mo3Bonser au3aitHepam
co3JaBaTh BUPTyanbHbIe 3D-Moaenn, ocymecTBIsTh IUIAHUPOBKY ITOMEIIECHHH,
HO[[6I/IpaTI) Marepualbl, MeOenb U JACKOPATUBHBIC 3JIEMCHTBI, 4 TAKXKC IMOJTYy4YaTh
PEATNCTHYHBIC BU3YyalU3aluy IPOEKTOB.

JluzaiiH MHTEpbepa - 3TO TBOPYECKUH IpOIeCC, KOTOPHIH TpedyeT OT
CIEIUAINCTa 3HAaHMS PA3NMYHBIX MaTEpPHANIOB, TEXHOJOTMH W CTHICH.
Juzaiinepsl uWHTepbepa pabOTalOT HaJ CO3JaHMEM TapMOHUYHOTO U
(YyHKIIMOHAJIBHOTO  TNPOCTPAHCTBA, KOTOpoe  OyZeT  COOTBETCTBOBATH
MOTPEeOHOCTSIM U BKyCaM 3aKa3zyHKa.

OnmHOlt W3 mporpaMM, KOTOpass MOXET OBITh HCIONB30BaHa JUIS
MOJICTIMPOBaHusl Ju3aiiHa uHTEepbepoB, seisercs PRO100. PRO100 - sro
poccuiickoe MpOrpaMMHOE OOecTedeHHe Ul TPEXMEPHOTO MOJEIUPOBAHMS,
KOTOpOe TpeayaraeT IMIUPOKUI HaOOp HHCTPYMEHTOB U BO3MOXKHOCTEH
[1; 2; 4; 5; 6].

MaTtepuajbl M MeTOABI

B nmaHHOW crathe U1 MOJAENMpOBaHMS  JAW3aifHa  MHTEpbepa
ucnonb3oBanack nporpamma  PROI100 Bepcum 6.0. Ilporpamma Obuia
YCTaHOBJICHA Ha KOMIIBIOTEP TII0J YIPaBJICHHUEM OICPAIIMOHHON CHCTEMBI
Windows 10.

Jdnst  co3maHMss MOAENM TOCTHHOW — HMCIHOJB30BAMCH  CIIEAYIOLIHNE
MaTepHabl:

— oubnuoreka wmarepuanoB PRO100 Bkiroyaer B cebst  Gousblioe
KOJIMYECTBO MaTepuajoB, KOTOpPbIE MOXKHO UCIONb30BaTh I CO3JAHUS
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TPEXMEPHBIX Mojeneil. B OMOInoTeke MaTepuaioB MPeCTABICHBI MaTCPUAIIBI
JUTSL CTEH, TI0JIa, TIOTOJIKA, MeOeNIH U IPYTHX 0OBEKTOB;

— oubnmoreka texctyp PRO100 BKjIrOUaeT B ceOst OONBIIOE KOJIUYIECTBO
TEKCTYp, KOTOPbIE MOYKHO HCIIONB30BAThH ISl CO3IAHUS PEaTHCTUYHOTO BUIA
TPEXMEpHBIX Mojesicii. B OuOinoTeke TEKCTyp MPENCTABICHBI TEKCTYPHI IS
Pa3IMYHBIX MaTEpUAOB, B TOM YHCIIE JPEBECHHBI, KaMHS, MeTalla, TKAaHH H
ApYyrux;

— 6ubmmorexka mebemu PRO100 Bxmrogaer B ce0si OOJBIIOE KOIMYECTBO
Mojeneld MeOenu, KOTOpble MOKHO HCIIOJIb30BaTh JUIS CO3JaHUSI TPEXMEPHBIX
Mojeneit HHTephepoB. B OuOmmoTeke Mebenn mpencTaBIeHbl MO MeOeH
Pa3IUYHBIX CTUWIEH U pa3MeEpOB.

Jis co3maHUS MOJENH TOCTHHOW OBLIM HWCIIOJB30BAHBI CIICAYIOIINE
uHCTpyMeHTHI nporpammbl PRO100:

— MHCTPYMEHTHl ~MOICTHUPOBAHMSA, KOTOPBIE MO3BOJSIOT  CO3JaBaTh
TpexXMepHbIE OOBEKTHI M3 MPOCTHIX TreoMerpuueckux ¢uryp. B mporpamme
PRO100 mpencraBieHsl WHCTPYMEHTHI [UIS MOJICIHPOBAHUSA TPOCTBIX U
CIIOKHBIX OOBEKTOB;

— MHCTPYMEHTBI TEKCTYPHUPOBAHHS, KOTOpPBIE IIO3BOJIIOT CO3IaBaTh
TEKCTYpBI JUIsl TpeXMepHbIX 00bekToB. B mporpamme PRO100 npescTaBieHs
HHCTPYMEHTHI JJIS1 CO3/IaHUS TEKCTYp M3 M300paKeHHH, a TaK)Ke HHCTPYMEHTHI
JUISL CO3JIaHMsI TIPOLIETYPHBIX TEKCTYP;

— MHCTPYMEHTHI OCBEIICHUS, KOTOPBIC MO3BOJIIOT CO37aBaTh OCBCIICHHE
JUIsL  TpexMepHbIX 00bekToB. B mporpamme PROI100 mnpencraBneHbt
HHCTPYMEHTHI JUISI CO3MaHUSI TOYCYHOTO, CHEepPUIECKOTO H IMIHHAPHYECKOTO
OCBEIICHHS.

IIpumep co3paHust TpeXMEPHON MOJEIH FOCTHHOM.

Jnst co3maHusi TpeXMEpHOH MOJAENTH TOCTHHOW HEOOXOJWMO BBITIOJHUTH
CIIEYIOIIHE IIary:

1 Cozpare 1U1aH TOCTHHOW. JIs 3TOr0 MOMXHO  HCIOJIb30BaTh
WHCTPYMEHTH MOJCTUPOBAHUSA WIA WMIIOPTUPOBATh IUTAH U3 APYroro
MIPOTPaMMHOTO 00ECTIEUEHNSI.

2 Co3paTth TpeXMEpHBIC MOJICIH CTEH, I0JIa U OTOJKA. J[JIs1 3TOro MOKHO
HCIIOJIb30BATh HHCTPYMEHTBI MOJCITUPOBAHUS HIIH UMIIOPTHPOBATH MOJICTH U3

o6ubnnorexu mebdean PRO100.
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3 Coznath TpexMepHbie Mojiean Mebenu. /i1 3TOro MOXHO HCIOIb30BaTh
WHCTPYMEHTHI MOJETHMPOBAHUS WIN MMIIOPTUPOBATh MOJENH U3 OMONMMOTEKH
Mebenn PRO100.

4 HazHaunTh MaTepUabl U TEKCTYPHI U1 TPEXMEPHBIX 00BEKTOB.

5 Co3nath OCBEIICHUE IS TPEXMEPHBIX 00BEKTOB.

[locne BBHIMONHEHHWS 3THUX IIAaroB OymeT co3laHa TpPeXMEpHas MOICIh
TOCTHUHOM.

Pucynok 1 — TpexmepHast Mofenb FrOCTHHOM

Ha pucynke npezncraBieH HaOOp MeOenn sl TOCTUHOM B COBPEMEHHOM
cTriie: Tym0a IO TeNeBH30p C IBYMs OOJBINMMH BBIABI)KHBIMHU SIITUKAMH,
HaBecHast TymMOa u mKad-Kyre.

Me6enp BBHINIOJNIHEHA B TEMHBIX TOHaX. Pa3aBiokHbIe ABepH mKada - Kyre
BBINIOJTHEHBI KoMOuHupoBaHHbIMU: JICII + kpamenoe crekmno. ®acampl
MIOJIBECHON TyMOBI BBIITOJHEHBI U3 CTEKJIAa JAKOOEIs B aJIOMHHHEBOW pame,
OTKpBIBarOTCs BBEpX [4; 7; 8].

Pe3yabrarsl u 00cy:xKIeHHe
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PaccraHoBka MeOenu B TOCTHHOH ObUIa BBINOJIHEHA TaKUM 00pasoM,
9TOOBI cO3AaTh KOM(OPTHYIO ¥ (PYHKIIMOHAIBHYIO 30HY OTABIXA.

HHCTpyMEHTBI MOJETMPOBAHHSI.

s co3maHns roCTHHOHN OBUTH MCTIONB30BAHbI CIIEAYIONINE HHCTPYMEHTHI
MojenupoBanus nporpamMmmsl PRO100:

— uHCTpYMEHT «Co37aTh IPUMHUTUBY» UCIIOIB30BAJICS [UIS CO3AAaHUS CTEH,
T10J1a ¥ MOTOJIKa;

— HHCTPYMEHT «COEIMHNTHY HCIIONIB30BANICS Ul COSAMHEHUS CTEH, MoJa
U MOTOJIKA.

WHCTpYMEHTBI TEKCTYpHPOBAHHUS.

Jis  TeKCTYypUpOBaHUS TOCTMHOM OBIIM MCIOJB30BAHBI CIEAYIOIINE
HHCTPYMEHTHI TeKCcTypupoBanus nporpammer PRO100:

— MHCTPYMEHT «3arpy3uTh TEKCTypy» HCIOIb30BANICS ISl 3arpy3Ku
TekcTyp u3 oubmmotexu Texctyp PRO100;

— MHCTPYMEHT «Ha3HauuTh TEKCTypy» HCHOJB30BAJICS AJs Ha3HAUYCHHS
TEKCTYPBI TIOBEPXHOCTH.

WHCTpyMEHTBI OCBELLICHUS.

Jns  ocBemeHWs TOCTHHOW  OBIIM  HMCHOJB30BAHBI  CIIEIYIOLINE
WHCTPYMEHTBHI ocBelleHus mporpamMmsl PRO100:

— uHCTpYMeHT "J[00aBUTh TOYEYHBIH WCTOYHHWK CBeTa" WCIIOIB30BAJICS
JUIsl T0OABIIEHUS TOYEYHBIX HCTOYHHKOB CBETA B LIEHTPE MOTOJIKA;

— uHCTpyMeHT "Ha3HauuTe napameTpbl HCTOYHHMKA CBETA" MCIIOJIb30BAJICS
JUIsl HACTPOMKH NapaMeTpOB TOUEUHBIX UICTOYHUKOB CBETA.

Pesymbratel pabotel B mporpamme PROI100 3aBucaT OT MHOXECTBa
(axkTopoB, BKJIOYas HABBIKM  MOJIb30BATEINs, CJIOXKHOCTH MOJEIH U
ucronb3yeMblii kommbiorep. Onnako B nesoM, pabora B PRO100 nozsosster
JOOUTHCS CIEAYIONMX Pe3yIbTaToB!

— PRO100 mpennaraer mupokuii HabOp WHCTPYMEHTOB M (YHKLMH,
KOTOpbIE HO3BOJIAIOT CO3AaBaTh PEaIUCTUYHBIE MOJENH C BBICOKOH CTEHECHBIO
JieTalIn3allny;

— PROI100 wumeer ynoOHbIi wuHTEpdEHC W HHTYUTUBHO MOHSTHBIC
WHCTPYMEHTBI, 4YTO TIO3BOJISIET IOJb30BATEIsIM OBICTPO W 3((HEKTUBHO
CO371aBaTh MOJIEN;

— PRO100 no3BoisieT co3aBaTh pealuCcTHYHBIE BU3yaIH3aLH IIPOSKTOB,
KOTOpBIE TIOMOTAIOT OLEHNTh UX BHEIIHUH BUA U (DyHKIIMOHAIBHOCTb.
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IMporpamma PRO100 wmmeeT psii MpenMyIIECTB, KOTOPHIE MAENAIOT €€
HNOMYJIAPHBIM ~ WHCTPYMEHTOM JUIA  TpeXMepHoro wmopenupoBaHus. K
npenmyniectBaM PRO100 MoxHO oTHECTH:

— MOII[HbIE HHCTPYMEHTHI U (DyHKIIUH;

— ynoOHbli uHTEpdeiic;

— BO3MOXHOCTb BU3yaJIH3aI[H IIPOEKTOB.

B memom, mporpamma PRO100 sBiseTcs MOIIHBIM U yJOOHBIM
MHCTPYMEHTOM JUII TPEXMEPHOTO MOJEIHPOBAHUS, KOTOPHIA ITO3BONISET
CO3[]aBaTh pPEAINCTUYHBIE MOJEIN C BBICOKOW CTENEHBIO JeTalu3aluu
[4;5; 9;10].

BriBoBI

HccrenoBanre mokaspIBacT, 4TO HMcmoik3oBaHue mporpammel PRO100 B
mpolecce MOJEIMPOBAaHMS JHM3aliHa KBapTHPHl O00ECIEUMBAET BBICOKUMN
YPOBEHb TBOPYECKOHW CBOOOIBI M ONEPATHBHOCTH B CO3MAaHWU PEATHCTHIHBIX
uHTephepoB. IlporpaMMa I€MOHCTPUPYET CBOKIO LIEHHOCTh B YIIyYIICHHH
B3aUMOJICHCTBUSI MEXIy TU3alHEpaMH W KIMEHTaMH, a TaK)Ke B IOBBIILICHUH
3(h(GEeKTUBHOCTH MpOIiecca MPOSKTUPOBAHHS.

UccrenoBanme moxareepmmio, urto PRO100 sBnsercs MOIIHBIM
MHCTPYMEHTOM JUIsi MOJICNIMPOBaHMs Ju3ailHa wuHTEpbepa. Ilporpamma
obecrieunBaeT WHTYWTHUBHO HOHATHBIA HMHTep(eiic, MMUPOKHA  BBIOOP
MarepuaioB M BO3MOXXHOCTH 3()(eKTHBHOW BU3yann3aluu. BeIBOIbI cTaThu
noauepkuBaoT npumeHnMocts PRO100 B coBpeMeHHOI NMpakTHKe Au3aiiHa [2;

3; 6; 8].
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PRO100 BAFIAPJTAMACBIHJA JA3AMH/IbI MOJEJIBAEY

Maxana, ey anovimen, Kes-Kejneen ocuhazovly —dKcoHe
uHmepbep  OUBAUHLIHBIY — JNeMeHMMEPIHIY — Yul  oauemol
MOOenbOepin Jcacaya Jicone oaapobl ANObIH ald HCACATIEAH
bosMe2e OpHAIACMBIPY2A APHASLICHL KelemiHOep2e ApHANZAH.

Conevl dicvinoapvl bazoapramanvl kammamacwls emy 3D
unmepvep yrcinepin oicacay ywiin oicui Koadawwliyoa. byn
unmepvep  OusaiiHepiepine — KiueHmmepee — YCblHy — YuliH
nanoanrany2a 6OLAmvlH WbIHALLL HCIHE KOPHEKT OU3AUH JHcacayaa
MYMKIHOIK OepeOi.

Humepvep  Ouzaiinbin  modenvOey  yuliH — natoanamysa
bonamein bazoapramanapoviy 6ipi PRO100 6oabin mabwinaoewr.
PRO100 — «ken ayxbimoul Kyparoap MmeH MYMKIHOIKmepOi

53



Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X

Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

yewvinamoin peceinik 3D moodenvoeyee apranean 6a20apramanvix,
K¥pan.

byn maxanaoa PRO100 6asoapramacsl apkwinel ouzatinovl
Mmodenvley  npoyeci  Kapacmuipwviiadel. PROI00  xondamy
aiimasgvina  ocuhazoel  moodenvoey  dwcaHe  ocwbl  dcuhazden
beamenepdi besendipy sxcamaovl. On conoaii-ax apmypii OU3aiiH
wewimoepin xHcobanay dcaHe SU3VATUZAYUALAY YIMIH Oipezell
MYMKIHOIKmepOi — KaMmamacel3 — ememin  UHmepvbep  MeH
Jlcuhazovly  supmyanosl  yacinepin oicacay 0a20apiamMacblHbly
Hezizel  MYMKIHOIKmepi MeH  KYpanioapvlh  Cunammatobl.
Maxanaoa counvimen xamap 0bagdapiramamen Jdcymvic icmeyee
Kadjcemmi mamepuanoap men 20icmep YCbIHbILIAH, COHbIMEH
Kamap unmmepvep Ousaunvinoa PROI00 6azdapramacein
RAiOaNany mypanbl ANblHEAH HIMUNCENep MeH KOPbIMbIHObLIAD
MAnKbLIAHAObL.

Kinmmi ce30ep: 3D mooenvoey, unmepvep ousatinvl, sxcuhas
OU3AUHbL, BU3YATU3AYUA, KYparoap, unmepgelic, mexcmypaiap,
HCAPLIKMAHOBIPY.
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DESIGN MODELING IN PRO100 PROGRAM

The article is intended primarily for those who want to
devote themselves to creating three-dimensional models of any
furniture and interior design elements and placing them in a pre-
created room.

In recent years, software has been increasingly used to
create 3D interior models. This allows interior designers to
create more realistic and visual designs that can be used for
presentation to clients.
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One of the programs that can be used for interior design
modeling is PRO100. PRO100 is a Russian 3D modeling
software that offers a wide range of tools and capabilities.

This article discusses the process of design modeling using
the PRO100 program. Areas of application for PRO100 include
modeling furniture and decorating rooms with this furniture. It
also describes the main features and tools of the program for
creating virtual models of interiors and furniture, providing
unique opportunities for designing and visualizing various design
solutions. The article also presents the materials and methods
necessary to work with the program, and also discusses the
results obtained and conclusions about the use of the PRO100
program in interior design.

Keywords: 3D modeling, interior design, furniture design,
visualization, tools, interface, textures, lighting.
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TESTING OF NEW SIMPLE-STRUCTURED
AC SOLID-STATE CIRCUIT BREAKER

It is time for us to move past traditional electromechanical
circuit breakers. Traditional EM models have been a part of our
routine since they were first invented and provide invaluable
service as a back up measure for an ever changing world, but
there is simply no replacement for newer high tech options
available today. From new ways of electricity transmission and
distribution, such as DC microgrids, to advances in electronics
materials such as semi-conductors, today’s advancements in the
world of electrical engineering demand that we reexamine how
we handle power use — especially when it comes to its most basic
element: interruptions. Currently, this process involves using
some kind of auxiliary mechanical device while waiting for the
breaker to close; however, with newer proposed AC SSCB you
will be able to perform quick operations without any need
whatsoever for additional machinery. In this paper, the
performance features of the proposed ac SSCB are first
demonstrated by design and simulated results of Single-Phase
SSCB then Three-Phase model and outcomes are carried out. To
make things easier, a flowchart for the design of the circuitry is
also provided.
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Introduction

Solid-state circuit breakers are known for their many benefits; faster
response times than traditional models, no moving parts to wear out, and a lower
chance of failure. But perhaps the best thing about them is how well they work
with other systems to provide more protection for you. Their quick response
times give them an edge over traditional models when it comes to saving
important files from damage or shutting down equipment before fires can get
too big, while also providing us with greater insight into any problems we might
encounter so that we know what to do next. The most attractive aspect of these
new technologies — especially one this advanced — may just be their ability to
work alongside others so seamlessly. Moreover, semi-conductor-based circuit
breakers provide safety features that are absent in mechanical circuit breakers
because they are smaller and contain no moving parts. They also last longer,
which means less maintenance costs over time. Furthermore, semiconductors
make no noise during operation, which makes them perfect for industrial
settings where loud noises might damage the operator’s hearing or disrupt other
production equipment.

When short-term outages occur because of weather related issues or
temporary malfunctions, the power grid must be able to supply enough
electricity for current demands using quick breaking action from the initial fault
state. For this reason, the SSCB should always be closed again after being
broken apart — any other approach will result in long duration outages
without an open SSCB which can result in significant economic
damages and losses [1]. To ensure safety, IEEE requirements C37.09
requires circuit breakers to be able to perform multiple reclosing and
rebreaking operations consecutively [2]. Modern society requires power
quality even in today’s fast paced world. It is needed specifically in microgrids
and smart grids to have a breaker capable of rapid breaking, which
could carry out its duties without fault [3; 4]. However, current SSCBs lack the
ability to perform efficiently; so there is an urgent need for new ones that can
keep up with today’s standards.
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Since the load energy is constantly supplied directly via the SSCB, an SCR
might be most appropriate for implementing an SSCB because of its
comparatively lower conduction loss compared to other switching
devices [5; 6].

A three-phase SSCB with a three-step reset for rapid breaking was
proposed in [6]. However, this type of device is limited because it can’t
perform reclosing and rebreaking operations during sustained load side faults.
Without charging the commutation capacitors after an impulse, attempts at
performing these tasks are futile due to heavy arcing or other power transformer
problems.

It is important to have the ability to break the loop of power when a fault is
detected. Previously, it was possible to do this with an automatic switch circuit
breaker (ac SSCB). This type of breaker had an essential circuit topology which
utilized unidirectional commutation capacitors — these would be charged as
long as they were turned on through one alternating current (ac) source [7].
These sources also did not allow for faults in the grounded side of
connections, but allowed for faults in either a live or neutral point. Of course
this system does come with limitations — namely that it required complex
thyristors that could charge the power supplies and one line going towards
ground was affected by a fault [8; 9; 10; 11].

Materials and methods

In order to fix the problems discussed above, this paper proposes a New
Solid-State Circuit Breaker that can close quickly and break again when needed
(ac SCCB). This will allow it to carry out its operating duty — or in other words,
it will provide for the closing and breaking operations. It will also be able to do
so regardless of whether or not there is an ungrounded system as long as there
are three phases. In addition, even if there is a short circuit fault on either side
of the load or there is an overload condition — which would cause one phase’s
voltage to exceed a preset level — the new SCCB could charge up the
commutation capacitor before shutting off all of them again. The prototype of
this device is rated at 46 kW with a line voltage of 380 V. After testing its
function under different circumstances, the performance features proved that it
would work as well with single-phase and three- phase sources.
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Figure 1 — New ac SSCB with Figure 2 — New ac SSCB with
single-phase source three-phase source

New AC solid-state circuit breaker. Fig.1 shows the circuit diagram of
proposed Solid State Circuit Breaker with a single-phase source. For
implementing it in real world, we have tested the performance of new SSCB in
short-circuit and overload fault condition. This will not only determine the
potential of the Circuit Breaker also it will depict its real-world application.
Fig. 2 illustrates the circuit diagram of the new ac SSCB circuit with a three-
phase source. Despite the sustained short fault at the load side or Overload
conditions, the new SSCB can charge the commutation capacitor. In brief,
because the commutation capacitor is viable to charge regardless of whether it
continued the fault state on the load side, the new ac SSCB can well carry out
the operating duty regulated inside the circuit breaker requirements [2].

To affirm the overall features of the proposed SSCB, this paper explains
all the above-mentioned important operations of the ac SSCB by illustrating the
single-phase and 3-phase short-circuit fault with the largest fault current value
compared to all other faults. After which the SSCB is tested in Overload
conditions.

Results and discussion

Short-circuit fault. Short-Circuit Faults are the most common hazardous
condition for electrical power systems. These types of faults result in heavy-
current flow through the transmission system making the system over-heated,
over-loaded, and prone to alternator and transformer damage. In this
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condition, the voltage is not affected as much as the current does. Little or no
voltage drop occurs in practical and ideal case.

As the SLG fault and 3-phase fault doesn’t show a big difference in the
simulated results hence single-phase short circuit fault and 3-phase fault in 3-
phase systems experiments are done.

1
=T
Ly
I L
~rE—
: S

Figure 3 (a) — Single Phase Short- Figure 3 (b) — Charging Mode
Circuit Fault Model (to<t<ts)

In charging mode, it is important to make sure that all of the commutation
capacitors are fully charged before you switch into Normal Mode because if a
fault occurs, the SSCB can only stop it by discharging those capacitors which
have been precharged. By switching on power while using a Line Voltage and
Varistor, you can set up Charging Mode where the Commutation Capacitor is
charged up to a certain Voltage Level.

At t0, as the line switch is turned ON, the charging of the commutation
capacitors begins. At time t0 — t1 in Fig. 4, the capacitors C11, C12 are charged
fully in single phase medium while all capacitors are charged according to three
phases if their corresponding lines do not coincide; depending on which phase the
system has first received in order to charge.

The proposed AC solid-state circuit breaker (SSCB) charges commutation
capacitors using a series resistor, diode, and capacitor configuration. This
configuration doesn’t require the current to be either switched or interrupted with
an SCR, so there is no requirement for extra switching operations when it comes
time to charge up these capacitors — making it both fast and easy-to-use. The
SSCB can even break/rebreak the power supply across load side faults — which
makes this design highly functional in all conditions.

In our case, to=0 sec and ts= 0.2 sec.
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Figure 4 (a) — Single and 3-phase
voltage source
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Figure 4 (e) — Auxiliary SCR
currents
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current source
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Normal Mode (ts <t < ts). This is the optimal operational mode needed to
efficiently supply electrical power. To do so, all of the SCR Tall (T11, T12,
T21, T22, T31, and T32) are turned ON to maintain a constant flow through the
circuit. When enabled in this manner during normal operation mode; SSCB can
monitor faults within the system such as overcurrent and sags which could
easily be detected by monitoring currents or voltage levels while continuously
compensating when needed. In Normal Mode, Source Voltage(s), Aux
Thyristors Currents and Capacitor Voltages (Charged) will remain same as in
the Charging Mode. In our case, ts = 0.4sec.
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Figure 5 — (b). Single and 3-phase load currents
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Figure 5 — (c). Main SCR currents
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Normal Mode (Short-Circuit Fault: t6 <t < ¢7). In this Normal mode, the
fault current will rise very quickly due to a single phase or three-phase short
circuit event at t6. If it is first initialized with an minor short fault that has
already taken place, the proposed ac SSCB will operate in normal mode until it
reaches the predetermined set point (to define a short circuit) which causes it to
switch modes and interrupt the short circuit at t7. In our case, t7 = 0.4001sec.

Breaking Mode (t7 <t < tg). In this mode, the interruption in fault current is
noticed like in Fig. 6 at 0.4 sec(t7). Turning off the corresponding main SCRs
T11, T22, and T32 when there is no need for it was key to protecting the unit
from possible damage. When this happens, bypasses are created where current
then flows through R, L, and C before continuing on its way back up again.
These bypasses maintain power in the event of a faulty or disconnected
connection which ensures that sensitive parts of the machine don’t sustain any
damage. In the end, the fault currents are broken. In our case, ts = 0.402sec.

Breaking Mode (ts <t < tg). When the mode switches to this one, the power
supply would stop flowing out of the circuit. As a result, all of the SCRs of
SSCB stay turned off during this time period. For example, during ts -
while they are in normal working condition - no sparks would be emitted
from them even if there were some kind of power surge since the capacitor is
still being charged up at that point in time. In our case, tg = 0.403 sec.
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Figure 6 (a) — Single and 3-phase current source.
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Recharging Mode (tio <t < ti3). In this mode, the capacitors which
discharge during the breaking mode before it start again are charged. The
charging process for capacitors C11, C22, and C32 (from time 8 - 12) is
performed when all of the SCRs have been switched off. This allows them to
charge without having to control every single thyristor; even if there is a line-to-
line fault on one side, they're still able to do so. When this process finishes,
there might be a reclose operation being done by using some signals from the
main SCRs since they prepare themselves for a break in case of an short circuit
fault.
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Figure 7 — Commutation Capacitor Voltages

Reclosing Mode (ti1z <t < ti4). This mode is called reclosing mode because
all the primary SCRs (T11, T12, T21, T22, T31, and T32) are turned ON and
system again powers up the load. The circuit breaker needs to carry out the
predetermined re-closing operation in keeping with the re-closing schedule of
the operating duty. Despite of short-circuit fault in load, all the main SCR ought
to become ON. the system will once again gain normal MODE, and this
procedure repeats each time a short circuit appears within the system.

Overload fault. The definition of overload isn’t just about when a switch or
breaker are operated too long — there’s also when they’re carrying more power
than they can handle safely. When there’s an overload, the voltage drops (but it
never reaches zero) and the current climbs rapidly but not as much as when
there’s a short circuit. An overloaded situation heats up things quickly — but
while they might look okay initially, repeated exposure over time leads to burns
and damage to the electrical system. It also damages the devices you connect them
to — like an inverter rated for 400 watts might explode if you try running 800
watts through it.

Short circuits happen when there is an interruption in the flow of
electricity, usually due to a breakage somewhere along the power lines. On the
other hand, an overload happens when too much electrical current flows through
one wire, so it burns out and makes your device shut down. Like the above
experiments, Overload conditions are tested on both single-phase and 3-phase
systems as shown in Fig.1,2. The overload value is 100MW+j25MVar.

Charging Mode (to <t < t5). In the charging mode, commutation capacitors
charge to its fullest capacitance value without operation of main or auxiliary
SCRs. As explained in the section Il of the paper, the capacitors are charged
before normal flow of current to loads because they break the power system by
supplying reverse voltage to main SCRs. Results in Fig.4 shows the complete

65



Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

process of charging mode. The reason behind the same outcomes is the same
circuitry of ac SSCB for both fault conditions.

Normal Mode (ts <t < t5). In the Normal Mode of operation, the single-
phase and 3- phase voltage sources supplies required power to the loads and
commutation capacitors remains charged without disturbing any type of SCR.
The Main Thyristors are fired at ts by the external pulse generator so a path for
supplying the current is created. This process continues until an overload fault
appears in the system. As explained earlier, in Normal Mode, Source
Voltage(s), Aux Thyristors Currents and Capacitor Voltages (Charged) will
remain same as in the Charging Mode. Fig.5 illustrated the results of this mode.

Normal Mode (Overload Fault: ts <t < t;). As soon as the Overload
condition occurs in the system, the current requirement from the single and 3-
phase source is significantly increased. With this, voltage drop on the supply
side also seem to appear. It should be noted that rise in current in the overload
fault is less than the short-circuit current. After the presence of fault in the
system, the SSCB does not break the system until a preset value of fault is
reached. When the value matches, the proposed ac SSCB interrupts the
overload fault at t7, accordingly starting the subsequent breaking mode.

Breaking Mode (t7 <t < tg). In this mode, the fault current is completely
eliminated from the system by the use of reverse voltage supplied by
commutation capacitors to Main SCRs. At the same moment, auxiliary SCRs are
turned ON for a very short duration and automatically gets turned off in a small
piece of second. Fig. 8 shows the breaking of the fault current in overload fault
conditions.

Figure 8 (a) — Single and 3-phase Figure 8 (b) — Single and 3-
voltage source phase current source
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Figure 8 (e) — Auxiliary SCR currents

Recharging Mode (t10 <t < t13). As explained earlier, the commutation
capacitors in the system once again charges to its peak voltage value. This
process is carried when both type of SCRs are turned off as it was in charging
mode. This voltage of capacitors is helpful in re-closing the SSCB if the fault
has eliminated from the system.
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Figure 9 — Capacitor Voltages

Reclosing Mode (t13 <t < ti). In this mode, the ac SSCB that was opened
because of the overload fault is now reclosed by the operation of commutation
capacitors. This shows the capability of the proposed of being breaking and
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closing the system without use of SCRs. This not only help in reliable
applications but also provide fast and accurate switching.
Design of the proposed ac SSCB.

Line Resistance
&lnductance
Measurement

Auwiliary SCR
Selection

Is tq satisfied?

Figure 10 — Design Flowchart

Fig. 10 suggests the design flowchart which accommodates four steps: line
condition measurement, charging circuit design and main circuit device design,
commutation circuit design, and heat generation layout. The detailed design
system of the proposed ac SSCB is:

A. Line Condition Measurement. Lines need to be properly inspected when
designing circuit breakers because they can cause interruptions. The resistance
of the line will determine how much charge goes into the resistor that aids in
charging electronics, so it is important for it to be calculated properly.
Additionally, inductance is another factor for consideration when planning for a
breakdown because it feeds energy from a line back into the capacitor which
can cause shocks if it isn’t accounted for during design. In this paper, the line
resistance and inductance where the breaker is located are measured as 100 [mQ]
and 35 [uH].

B. Commutation Capacitor Selection. As the whole fault current flows

through the commutation capacitors in duration of fault presence, hence it is
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significant to calculate the maximum fault current through the capacitors in order
to carry out suitable value of capacitance. To make things easier to understand,
an equivalent circuit of proposed ac SSCB is designed shown in Fig. 11. The
equation derived from the circuit will result maximum fault current of the

system.

= Ll =

-Ve+

Figure 11 — Equivalent circuit in Fig 12 — Equivalent circuit of
fault condition phase «a»

As the direction of commutation capacitor C11 charging from the phase
«a» is different from the other two capacitors C22, and C32, hence the neutral
point «Vn» cannot be declared as zero. So, with the help of following equations,
we can obtain a compensation voltage Vceq Of the capacitor.

Vn—Va=Ven + Vn=Vp+Vcn + Vn—VetVen _ 0 (l)
z z z
Ve
Veeg = —Vo ==L [VI(V, +V, + V. = 0) @)

Here, Z is the total impedance formed by capacitor and line resistance and
inductance. The current for each phase can be obtained by simply providing a
phase shift of 120°.

Laplace equivalent circuit of Fig.11 is given in Fig.12 where la (3) is the
phase current flowing through phase «a» and | is the preset value of current
flowing through the commutation capacitor that must be achieved to alert
the SSCB.

L+ By
I(s) = ST ek ©)

1
Lis2+R;s+=—
L Yo
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The maximum value of fault current can be found by hit and trial method
shown in Fig. 13. As the commutation capacitor capacitance and its voltage
capacity increases, the peak value of current also show expansion.
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Figure 14 — Value of Circuit tq to Capacitance and Voltage

In the selection of commutation capacitor, another issue that comes in to
sight is turn-off time of Main SCRs. Despite the fact that current flowing
through the main thyristors is zero, but complete turn-off is required to avoid
any hazard. Therefore, turn-off time tq is required to turn SCR off
properly. For this purpose, commutation capacitors voltage needs to be positive
until the SCR get turned off completely.
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In this research, device tq and circuit tq are two terms that will be used
several times. Device tq is the turn-off time of SCR which is provided in
product datasheet. While, circuit tq is the time duration between Thyristor current
reducing to zero and commutation capacitor voltage becoming zero.

From the data, it is found that if circuit tq is greater than device tq, the
main SCRs will turn off normally. While, if the device tq is set greater than
circuit tq, the main SCRs cannot be turned off normally. Thus, circuit tq is need
to be set so it should be always greater than the device tq.

Fig.14 illustrates the variation of circuit tq on varying the capacitance and
voltage capacity of commutation capacitors. From the figure, it can be carried
out that larger value of capacitance and voltage rating of capacitors can result in
longer circuit tq. However, another problem that appears in this selection is the
larger value of fault current that will exist if larger value of capacitance is
chosen. Therefore, by using Fig. 13 and 14, suitable value of capacitance is
selected.

In our model, the capacitance of commutation capacitors is chosen as 25
[uF] and charging voltage as 583 [V]. In result of this, the circuit tq is 22 N[us]
and maximum fault current is 648 [A].

C. Charging Circuit Design and Main SCR Design. After the selection of
commutation capacitor and circuit tq, the charging resistor which limits the
current flow to commutation capacitors needs to be selected. This disturbance in
between the supply and charging capacitors is to avoid over-charging.

Vch\/i

I s) =
cn1(s) 2Lls+(2Rl+Rca)+ﬁ )
Rea = |2 = 2R, (5)

11
Charging capacitor current can be expressed as (4). And to avoid over-
charge condition, the equation (5) must be satisfied.
Assuming the resistance of short-circuit fault to be very small, the
equation can be expressed as:

_ CiiVenr
Irap (s) = RapCi15+1 ©

As illustrated in (6), as value of Rab becomes smaller, the greater
current flows through capacitors in breaking mode thus reducing circuit tq. But
if the value of a resistor is made large, the charging time of computation
capacitors will increase. Therefore, the proper value of charging resistors must
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be selected. In our case we have chosen the value of charging resistance as
5 Ohm. After the selection of the resistor the main SCR need to be selected.

If a short circuit fault or overload fault occur in the system, the value of
current significantly increase and the SSCB will brake system when the preset
value is reached. So, it can be said that the highest value of current flowing
through the SCR is equal to the predefined value. For our model the preset value is
selected as 500 [A], so the maximum current flowing through the main thyristor
will also be 500 [A]. Since the connection of the main SCR is parallel to the
series connected capacitor and auxiliary thyristors, the applied voltage of the
main SCR can be written as

Vemain = Ve + Vsaquxon = Ve (7
where V¢ and Vsaxon are the commutation capacitor voltage and the on-drop
voltage of the auxiliary SCR, respectively.

The total reverse voltage applied on the main SCR can be said as the
Capacitor Voltage V¢ because Vsauxon is very small as compared to V¢. So, V¢
can be determined by commutation capacitor capacitance and its current.

Fig.15 shows the variation of maximum voltage of the main SCR in
accordance with the commutation capacitor capacitance. From the figure it can
be seen that capacitance of commutation capacitor has a direct relation with the
voltage of main SCR and as the capacitance increases the voltage applied also
increase. In our model we have selected the maximum voltage of SCR as 716
[V] and device tq as 8[us].
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Figure 15 — Variation of SCR voltage
due to capacitance
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D. Commutation Circuit Design. Our Research Commutation Circuit
includes a broad range of parts including Auxiliary SCRs, Diodes and
Varistors. Depending on the specified Maximum Current or Voltage
requirement, we choose an appropriate Auxiliary SCR. This Auxiliary SCR is
installed exclusively for the breaking function — using only very small periods
when it needs to be switched ON so that there is no danger in turn ON-OFF
stress. Fig.6 shows that the Auxiliary SCR turns on once the fault current
reaches its preset limit. However, since there are resistors in series with this
circuit, the flow of charging current is actually much greater than the power
lost from an actual fault.

Fig.6 also illustrates that peak current of auxiliary SCR is equal to peak
value of phase current. Therefore, value of auxiliary SCR needs to be selected
according to max fault current. In our model, the maximum current flowing
through auxiliary SCR is selected as 648 [A].

In breaking mode, where commutation capacitor is charged in opposite
direction, the voltage is also applied to auxiliary SCR. At that time the
maximum voltage of the auxiliary SCR is expressed as

Ve + Va = Vsaux 8)

In our research, the maximum voltage of auxiliary SCR is found to be
689 [V].

To select the charging diode, the value of current flowing through it in
charging as well as breaking mode should be noted. The current through the
diode is calculated in (4) and (6). As the current flows through diode for very
short duration so it is better to carry out the observation in peak current flowing
through diode instead of average current.

In our model, the peak current flowing through charging diode is 255 [A].

One of the main devices of the system is varistor which is selected using
the breakdown voltage and energy. The breakdown voltage of the varistor
should be selected higher than the charging voltage of the commutation
capacitor at normal mode.

Varistor starts to operate when the breakdown voltage of varistor is lower
than voltage rating of commutation capacitor and energy starts to flow to the
varistor. The varistor energy depends allowable reverse voltage of the
commutation capacitor.

E. Heat Sink Design. When designing a heatsink, one should consider how
much heat each electronic device produces. Devices such as diodes and SCRs
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produce a lot of heat but this doesn't last long; hence they're not included in the
equation when considering a design. However, devices such as resistors are
constantly producing small amounts of heat - so they need to be taken into
account when determining the optimal size of the heatsink. The total loss by
conduction of the main SCR can be expressed as

Protar = Vro X layg + IZms X Ry ©)
where Vo is the threshold voltage of SCR and Ry is internal resistance,
respectively. Proper heat dissipation design is crucial to obtain TJ when
running at full load. Generally, silicon semiconductors can only handle an
ambient temperature of up to 150°C. Because these chips are often used in
high-temperature environments with limited airflow, an overheating protection
circuit breaker (TSCB) should be added so that the devices can operate within
the appropriate safe operating range.

Table 1 — Design parameters and specification

Parameters Specification

Power rating 46.67 [kW]

Line voltage 380 [V]

Full load current 100 [Apeak ]

Line resistance R_ 100 [mQ] (1.316%)

Line inductance L 35 [uH] (0.1736%)

R,C 5 [Q], 25 [uF]

Short fault switch resistance 200 [mQ]

Range of trip setting 100 [Apeak ] — 500[Apeak]
Conclusion

In this research paper, a new Solid-State Circuit Breaker was proposed
to carry out the conventional task of breaking and reclosing the system with
few added devices. Most common fault known as the short-circuit fault and
overload fault was tested in both single phase and 3-phase medium. With the
presence of both type of faults in the system, the new SSCB was successful in
carrying out the breaker operations. Also, no complex mechanisms of SCR
were involved for charging or switching operation. Thus, it can be declared that
the proposed SSCB do follows all the principles and requirements of IEEE
standards and can safely be implemented to support the modern-day power
systems.
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JKAHA KAPATTAMBIM KYPBLIBIM/IbI ATHBIMAJIBI

TOKTBIH KATTBI KYHJIETT AKBIPATKBIIIBIH CBIHAY

bi3 Yuwiin Odacmypai 2/IEKMPOMEXAHUKAIBIK
AXHCHIPAMKLIUMAPObIY HCAHLIHAH omemin Ke3 kendi. [Jocmypui
EM mooenvoepi anzaw oiunan mabviizannan  oepi  6i30iy
KyHOenikmi oemipimi3oiy 0Oip 6eonicine auiHANObl JHCIHE YHeMi
032epin omvlpamvlH a1eM YWin pe3epemix wiapa peminde daza
Jicemnec Kvizmem Kopcemeoi, 0ipak Oy2inei KYHI JCana Hcoeapul
MEXHONIO2UANLIK — ONYUAIAPObL  AVBICIBIPY — MYMKIH — eMec.
Typakmer mox MUKpOdiceninepi Cuskmol 371eKmp IHEPSUSACHIH
bepy men mapamyowviy dcaya adicmepinen bacman, dcapmuliati
emKiseiuimep — CUAKMbL  NEKMPOHUKA — MAMEPUATOADLIHBIH
Jrcemicmikmepine OeliiH, 21eKMpPOMEXHUKA aaemiHoesl Oyeinei
Jlcemicmikmep — 91€KMpP  IHEPIUACHLIH — NAUOANAHYObl  KAlal
backapamulubiMbi30bl  Kalima KapayObl manan emeoi-acipece
OHbIY el Hezi3el dnemenmine Keiemin boacak: ysinicmep. Kaszipei
yakeimma OYi1 Npoyecc axcolpamrblumbvly AHcAOBLIYbIH KYMy
Ke3iHoe Kanoau Oa OIp KOCAIKbl MEXAHUKANIK KYPbLIZbIHbI

nanoananyovl Kammuovl, Oe2eHMEeH, JHCAHAOAH YCbIHbLIEAH
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Atinvivanvt mox SSCB kemezimen ciz KoculmMula HcabObIKmbl
Kaoicem emneti-ax JcblI0dM ONepayusiiapobl OPbIHOA AlAChl3.
Byn oicymvicma yevinvinzan atinvivanst mox SSCB enimoiniciniy
epexwenikmepi anovimen 60ip gaszanvt SSCB wcobdbanay dicawe
MoOenvOey — Hamudwcenepimen, codan Keuin yw  Daszane
MOOenbMeH  JicoHe Hamudiceniepmer  Kopcemineoi. Kymvicmol
Jrcenindemy yulin cxeMaHvl sHcobanayza apHanean 010K-cxema 0d
KApacmulpblian.

Kinmmi  cezdep:  adicbipamxviui,  Kammsl  Kyuoeei
AACOIPAMKBIUL, UAMAOAH MbLC MOKMAH KOPAY, WAMAOAH MblLC

AcyKmemeoeH KOpaay, HCYMbLC PeNCUMi.

Myxammao Daiizan Ll eix, *Pexan Anu Paxumyn,
@Dus3za Lleiix, A60ya Caoyp I'yn, Myoscmaoda Aouo Xycceiin
HNuxenepHo-texHonornueckuil yausepcuretr NED,
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TECTHPOBAHUE HOBOI'O
TBEPJOTEJBHOI'O BBIKJIIOYATEJIA NEPEMEHHOI'O
TOKA IMPOCTOM KOHCTPYKIIUM

Hawm nopa omKazamucs om MPAOUYUOHHBIX
NEKMPOMEXAHUYECKUX GbiKkIouamenei. Tpaouyuoruvie mooenu
EM 6vinu wacmoio nauteil n08ceOHesHOU JHCU3HU ¢ MOMEHMA UX
u306pemeHUss U OKA3bIGAIOM HEOUEHUMYI) YCIY2y 8 Kawecmee
De3ePEHOLL MePbl 8 NOCMOSIHHO MEHSIOWEMCSl MUpe, HO Ce200Hs
npoCmo  Hem  3AMEHbl  HOBbIM  BbLCOKOMEXHOJOSUYHBIM
séapuanmam. Om HOBbIX cnNOco608 nepedadu u pacnpeoeneHus
9NeKMpOIHEp2UU, MAKUX KAK MUKPOCEmU NOCMOAHHO20 MOKd, 00
docmudiceHull 8 061acmu INEKMPOHHBIX MAMEPUATIO8, MAKUX KAK
NOAYNPOBOOHUKU, — CE2OOHAWHUEe  OOCMUJICeHUs. 8  Mupe
9eKMPOMeXHUKU mpeoyom, ymoodwvl Mol nepecMompent mo, Kax

Myl ynpagnsem dHepeonompebieHuem, 0cobeHHo Koedda pedb
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3aX00UMm 0 e20 CaMOM OCHOBHOM dlleMenme: nepebosx 6 pabome.
B nacmoswee  epema smom  npoyecc  npednonazaem
UCNONB308AHUE KAKO20-TUOO 6CIOMO2AMETLHO20 MEXAHUUECKO20
YCMpOUCmea 6 0XHCUOAHUY 3AMbIKAHUS BbLIKIIOYAMENA, 00HAKO C
bonee Hogvim npeoracaemvim  AC  SSCB  6vl  cmooiceme
8bINOIHAMD bvicmpbie onepayuu be3 KaKkou-moo
HeobxoouMocmu 8 OONOIHUMENbHOM 0bopydosanuu. B smot
cmamove IKCHAYAMAYUoHHble XAPAKMEPUCTHUKYU NPeoniaeaemozo
SSCB nepemennozo moxa cHayana 0eMOHCMPUPYIOMC HYymem
NPOEKMUPOBArUsL U MOOETUPOBAHUs Pe3YTbMmAaAmos 00HOPA3HO20
SSCB, 3amem  evinoansemcsi — mpexgasuwas — Mooeib U
pe3ynomamul. Ymobvl ynpocmums 3a0auy, maxsice npugedena
O10K-CcXema 0N NPOEKMUPOBAHUS CXEMbI.

Knwuesvie  cnosa: — asmomamuueckuil  bIKIIOUAMEND,
MEepOOMENbHbI AGMOMAMUYECKULl BLIKIIOUAMEND, 3aWuma om
nepezpysKu no moxy, 3auuma om nepecpysKu, pexcum pabomvl
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INVESTIGATION OF THE ABSORPTION PROPERTIES
OF AN ULTRAVIOLET DETECTOR BASED ON
GRAPHENE PLATELETS AND TITANIUM DIOXIDE

In this paper, the properties of a nanocomposite based on graphene plates
and TiO; obtained by hydrothermal synthesis are investigated. The formation of
the nanocomposite is confirmed by SEM imaging and Raman spectroscopy
data. The SEM-e shows graphene sheets that are superimposed on the surface
of TiO, nanoparticles. The Raman spectra of the nanocomposite show peaks
characteristic of TiO, and graphene. It is assumed that the functional groups
characteristic of graphene oxide partially disappear, which indicates its partial
reduction during synthesis. The absorption spectra of the nanocomposite are
shifted to the long-wavelength region of light, which may indicate a change in
the band gap of the material. The absorption capacity also affects the increase
in the photocurrent of the nanocomposite material. The absorption spectra
show a shift to the long-wavelength region of light due to the transparency of
graphene oxide in the visible region. The concentration of graphene oxide
plays an important role in increasing the efficiency of the nanocomposite
material. In this work, the concentration of the plates is equal to 1 wt% relative
to titanium dioxide.

Keywords: nanocomposite material, photodetector, graphene plates,
Raman spectrum, absorption properties.

Introduction

Currently, most electronic devices are directly or indirectly related to light
interaction in various devices and applications. Photodetectors that can
effectively detect and measure incident light have attracted considerable
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attention. Scientists have adopted various experimental methods to create new
materials, for example, they include nanowires, quantum dots, nanowires and
thin films, etc. A variety of methods are used for their manufacture, such as
magnetron sputtering, electron beam evaporation, chemical vapor deposition
(CVD), electrochemical and mechanical peeling, chemical etching, pulsed laser
deposition (PLD) and pyrolysis by spraying, due to the potentially high surface-
to-volume ratio and stability with fewer defects [1].

Photodetection in the ultraviolet region has become widespread due to its
capabilities in various fields of application, such as flame and radiation
detection, astronomical research and secure space communications,
environmental and biological research, chemical analysis for shielding and
optical communications, detection of a rocket plume, etc.

Currently, significant research is focused on the manufacture of portable
and highly sensitive ultraviolet (UV) detectors due to their rapid use in
microelectronic devices. Due to its significant ability to absorb ultraviolet
radiation, several silicon-based materials are widely used in various fields.
However, silicon has a band gap of 1.1 eV, which allows it to absorb visible
radiation. To avoid this, several layers of high-frequency optical filters were
introduced, which implies an expensive manufacturing process of the device
[2;3].

In particular, the installation of filters has a relatively high noise
generation. In this regard, transition metal oxides, SiC and AlGaN alloys are
particularly attractive for UV photodetection due to their chemical and thermal
stability. It is known that the band gap above all materials is exposed to
ultraviolet radiation, which suggests that we can avoid using high-frequency
optical filters. In another direction, metal oxide-based semiconductors such as
Zn0, SnO;,, Fe,03, WO3 and TiO; have proven themselves to be an excellent
UV photoactive material in optoelectronic devices [4]. It should be noted that if
composite materials are integrated with various nanostructures, the sensitivity
of the device can be significantly improved. Therefore, it is necessary to
develop and investigate the suitability of a selective/hybrid material to improve
the characteristics of photodetectors.

Methods and materials

The preparation of nanocomposite materials was synthesized by the
hydrothermal method according to the method of work [5, 6]. The preparation
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was carried out on the basis of graphene plates (GNP, Cheaptubes), TiO, (d>21
nm, anatase, 99.7 %, Sigma Aldrich), deionized water (Drawel water
purification system), ethanol (anhydrous). The concentration of graphene plates
in the resulting nanocomposite material is 1 %.

All reagents were analytically pure and used without additional
purification.

The surface morphology of the obtained composite materials was studied
using a TescanMira3 scanning electron microscope (SEM). A Confotec MR520
microscope (Sol Instruments) with laser excitation at a wavelength of 632.8 nm
was used to register Raman spectra. Films made of TiO; or TiO,-PTC
nanocomposite were prepared from a paste obtained by continuous stirring of
50 mg of TiO, powder and TiO2-Npc 1 ml of ethanol for 12 hours.

The finished paste was applied to the surface of the substrates by the
"spin-coating” method at a rotation speed of 3000 rpm. After application, the
film was annealed in an Ar atmosphere for 2 hours at a temperature of 450 °C.

The photodetector was assembled on glass with a conductive layer of
fluorinated tin oxide (FTO, ~7€/sq, Sigma Aldrich). Counter-comb tracks were
cut on the surface of the substrates using a Laser machine 1610 RD 150W
(Bodor) laser scriber [7].

The absorption properties of the films were recorded using an ATP-2002
spectrophotometer (OptoSky). To measure the optical characteristics, the films
were deposited on quartz substrates.

Results and discussions

Figure 1 shows the SEM images of the TiO,-ZNO nanocomposite
material. It can be seen from the figure that titanium dioxide nanoparticles are
aggregated. At the same time, interparticle pores can be distinguished in the
images. Graphene oxide and reduced graphene oxide in the samples have a
layered structure, which is formed by separate sheets. Moreover, it is in these
places that TiO, nanoparticles are preferably concentrated. At the same time,
the presence of graphene oxide in the synthesized sample was confirmed by
EDS analysis (Figure 1, c).

81



Topatievipos ynusepcumeminiy Xabapuoicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

SEM HV: 5.0 kV WD: 5.17 m;v| SEM HV: 20.0 kV WD: 5.23 mm
View field: 11.9 pm Det: SE View field: 10.00 ym Det: SE
SEM MAG: 29.2 kx SEM MAG: 34.6 kx

c)

Figure 1 — SEM images of PTS (a) and TiO,-PTS (i) powders and EMF
analysis of nanocomposite (c)
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The TEM images (Figure 1) show rGO sheets and TiO- particles. This can
contribute to the formation of a conductive network between TiO, particles and
more efficient injection of photogenerated electrons into graphene sheets,
ensuring their further transport to the FTO layer and registration.

Raman spectra were recorded to identify the materials. According to the
Raman spectra, TiO2 and rGO peaks are present in the nanocomposite material.
Titanium dioxide of anatase structure has six combinationally active peaks in
the vibrational spectrum [8]. There are two characteristic bands in the spectrum
of reduced graphene oxide: D- and G-bands.

A decrease in the ID/IG intensity ratio in the nanocomposite material
indicates the process of further reduction of graphene oxide during synthesis,
where the formation of sp2 carbon domains and a decrease in the number of
oxygen-containing groups can occur [9].
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Figure 2 — Raman spectra of samples
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Figure 3 — Absorption spectra of 1 — TiO,, 2 — TiO,-GNP samples

When studying the absorption spectra of the nanocomposite, the data
shown in Figure 6 were obtained. The edge of the TiO, absorption band
appears in the UV region of the spectrum about 400 nm. Graphene oxide also
absorbs in the UV region, the maximum of its absorption spectrum is at 230
nm. Reduced graphene oxide in the absorption spectra of rGO films also
exhibits a wide absorption band with a maximum at 230 nm and an implicit
shoulder at 270 nm. At the same time, GO and rGO films are practically
transparent in the wavelength range from 400 to 800 nm [10;11]. TiO»-GO and
TiO,-GNP nanocomposites also actively absorb light in the UV region of the
spectrum. Along with this, there is a broadening of the absorption band into the
visible range of the spectrum. As it was shown in [12], this is due to the fact
that in nanocomposite materials there is a change in the band gap of the
semiconductor. A decrease in the band gap and improved absorption in the
visible region as a result of the modification should contribute to a higher
photocatalytic activity of nanocomposite materials [13;14;15;16].

Conclusions

In this way, a nanocomposite material based on reduced graphene oxide
and TiO2 was obtained by hydrothermal synthesis. The morphology of the
nanocomposite surface is shown and GNP sheets and TiO, nanoparticles are
clearly visible. The Raman spectrum also confirms the presence of the initial
components in the nanocomposite material. The intensity ratio shows that
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further GNP recovery occurs in the nanocomposite material. Measurements of
the optical characteristics of the synthesized material have shown that the
absorption spectra of TiO.-GNP nanocomposites are shifted to the long-
wavelength region relative to the absorption spectra of the initial components,
which may be the result of a change in the band gap of the semiconductor.

The results obtained can be used in the development of new photosensitive
devices for optoelectronic and photocatalytic applications.

Acknowledgements

This research is funded by the Science Committee of the Ministry of
Science and Higher Education of the Republic of Kazakhstan (Grant No.
AP19576361).

REFERENCES

1 Ren, L., Tian, T., Li, Y., Huang, J., Zhao, X. High-performance UV
photodetection of unique ZnO nanowires from zinc carbonate hydroxide
nanobelts // ACS Appl. Mater. Interfaces — 2013. — 5. — P. 5861-5867.

2 Reddy, Y.A.K., Ajitha, B., Sreedhar, A., Varrla, E. Enhanced UV
photodetector performance in bi-layer TiO2/WOs sputtered films //Appl. Surf.
Sci. — 2019.— 494. — P. 575-582.

3 Yamada, N., Kondo, Y., Cao, X., Nakano, Y. Visible-blind wide-
dynamic-range fast-response self-powered ultraviolet photodetector based on
Cul/In-Ga-Zn-O heterojunction // Appl. Mater. Today — 2019. — 15. —
P. 153-162.

4 Yadav, P. V. K, Reddy, Y. A. K, Ajitha, B., Minnam Reddy, V. R.
Oxygen partial pressure dependent UV photodetector performance of WO3
sputtered thin films // J. Alloys Compd. — 2019. — 816. — P. 152565.

5 Yadav P. V. K., Ajitha B., Reddy Y. A. K., Minnam Reddy V. R,,
Reddeppa M., Kim M. D. Effect of sputter pressure on UV photodetector
performance of WOs thin films // Appl. Surf. Sci. — 2021. — 536. P. — 147947.

6 Ibrayev, N., Zhumabekov, A., Ghyngazov, S., Lysenko, E. Synthesis
and study of the properties of nanocomposite materials TiO,-GO and TiO,-
rGO. Materials Research Express. — 2019. — 6(12). — P. 125036(1-11).

7 Zhumabekov, A. Zh., Ibrayev, N. Kh., Seliverstova, E. V.
Photoelectric properties of a nanocomposite derived from reduced graphene

85


https://iopscience.iop.org/volume/2053-1591/6

Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

oxide and Oil,. Theoretical and Experimental Chemistry, 2020, 55(6), P. 398—
406.

8 W. Fan, Q. Lai, Q. Zhang, Ye. Wang. Nanocomposites of TiO. and
Reduced Graphene Oxide as Efficient Photocatalysts for Hydrogen Evolution //
J. Phys. Chem.:. C 115. - 2011. - P. 10694-10701. -
https://doi.org/10.1021/jp2008804

9 K. Lv, Sh. Fang, L. Si, Y. Xia, W. Ho, M. Li. Fabrication of TiO>
nanorod assembly grafted rGO (rGO@TiO2-NR) hybridized flake-like
photocatalyst //  Appl.  Surf.  Sci. - 391(2017) 218-227.
https://doi.org/10.1016/j.apsusc.2016.03.195

10 V. Swamy, A. Kuznetsov, L.S. Dubrovinsky, R.A. Caruso, D.G.
Shchukin, B.C. Muddle. Finite-size and pressure effects on the Raman
spectrum of nanocrystalline anatase TiO- // Phys. Rev. B71. — 2005. — 184302-
12. — https://DOI.ora/10.1103/PhysRevB.71.184302.

11Y. Zhang, Z-R. Tang, X. Fu, Y. Xu. TiO>-Graphene Nanocomposites
for Gas-Phase Photocatalytic Degradation of Volatile Aromatic Pollutant: Is
TiO2-Graphene Truly Different from Other TiO,-Carbon Composite Materials?
ACS Nano 4. — 2010. — P. 7303-7314. — https://doi.ora/10.1021/nn1024219.

12 Y. Xu, H. Bai, G. Lu, C. Li, G. Shi. Flexible graphene films via the
filtration of water-soluble noncovalent functionalized graphene sheets // J. Am.
Chem. Soc. 130. — 2008. — P. 5856-5857. — https://doi.org/10.1021/ja800745y.

13 Zhumabekov, A. Zh. Improving the electrophysical properties of
nanocomposite materials based on graphene oxide and TiO, // Bulletin of
Toraighyrov University // Physics, mathematics and Computer Science series. —
3.-2022. - P. 66-78.

14 Phukan, P. High performance UV photodetector based on metal-
semiconductor-metal structure using TiO»-rGO composite / P. Phukan, P. P.
Sahu // Optical Materials — 2020. — Vol. 109. — P. 110330-110339.

15 Ahmad, H. Infrared photodetectors based on reduced graphene oxide
nanoparticles and graphene oxide / H. Ahmad, M. Tajdidzadeh,
K. Thambiratnam // Laser Phys. — 2018. — Vol. 28. — P. 066204-1-066204-8.

16 Serikov, T. M. Photocatalytic Activity of Nanocomposites Based on
Titania Nanorods and Nanotubes Doped with Ag and Reduced Graphene Oxide
Nanoparticles / T. M. Serikov, A. S. Kayumova, A. S. Baltabekov, L. F. llyina,

86


https://doi.org/10.1021/jp2008804
https://doi.org/10.1016/j.apsusc.2016.03.195
https://doi.org/10.1103/PhysRevB.71.184302
https://doi.org/10.1021/nn1024219
https://doi.org/10.1021/ja800745y

Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

P. A. Zhanbirbayeva // Nanobiotechnology Reports. — 2022. — Vol. 18, ! — P.
207-215.
Received 09.03.24.
Received in revised form 09.02.24
Accepted for publication 07.03.24.

*A. XK. Kymabexos, C. T. Acumona, /I. A. Kacenos

TopaiirsipoB yauBepcureti, Kazakcran Pecrybmikacer, [1aBinomap K.
09.02.24 x. 6acmara TYCTi.

09.02.24 k. Ty3eTynepiMeH TYCTi.

07.03.24 k. 6acsIm msIFapyra KaObUITaHIbL.

I'PA®EH IINTACTUHAJIAPBI MEH TUTAH TUOKCH I
HET'IBIHAEI'T YABTPAKYJII'TH AETEKTOP/JBIH XK¥TY
KACHUETTEPIH 3EPTTEY

Byn ocymeic eudpomepmusinoly  cunmes 20icimen anvinzan epagen
naacmunanapvl  men TiO> Hezi3inOe2i HAHOKOMRO3UMMIY —Kacuemmepin
sepmme0i. Hanoxomnosummiy Kanvinmacyet Com-cypem owcone Paman-
CNeKmpocKonus Odepexmepimer pacmanaovl. SAM-e-oe TiO,
HaHoOenuweKkmepiniy ~ bOemine  KOLOauwliamvlH  epagen  napaxmapul
kepcemineen. Paman namoxomnosum cnexmpnepi TiO» dcone epagpence mam
wviyoaposl  kepcemeoi. Ipagen oxcudine maH QYHKYUOHANObL MONMAp
iwinapa olcoeanadvl oen 6o0nducanyoa, OY1 OHbIY cunmes Ke3inoe iwliHapa
MOmMuIKCLI30aHyblH ~ Kopcemedi. Hanoxomnoszummiy  ciyipy  cnexkmpaepi
JHCapulkmuly  Y3blH MOAKBIHOBIK AUMARBIHA ayblcadbl, OY Mamepuaiovly
JIcONaK, eHiniy o32epyin kepcemyi mymkin.Hanoxomnozummix mamepuanioviy
Domo asbIHLIHLIY HCOAPLLIAYLIHA CIHIpY Kabinemi Oe acep emedi. Kymuviny
cnexmpiepi Kopinemin aumaxmagvl epagen oKCuodiniy Moadipaici apKvlivl
JHCAPBIKMBIY  Y3bIH MOIKbIHObIK QlUMAblHA  ayblcyblH KepcemeOi. I pagen
OKCUOIHIH KOHYEHMPAyusicbl HAHOKOMROZUMMIK MAmepuaniovly muiMOLIieiH
apmmueipyoa yaKew pen amkapaovl. bByn owcymeicma naacmunanapowiy
KOHYyeHmpayusicbl mumar ouoxkcudine kamvicmol 1 % maccacvin Kypaiowl.

Kinmmi  ce3dep. Hanoxomnozummix mamepuani, ¢homoodemexmop,
epagpen nracmunanapul, Paman cnexmpi, ciyipy Kacuemmepi.
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UCCJIEJOBAHUE ABCOPBIIMOHHBIX CBOMCTB
YJIbBTPA®HUOJIETOBOI'O JETEKTOPA HA OCHOBE
I'PA®EHOBBIX IINIACTHH U IUOKCUJIA TUTAHA

B nacmosuwyeii pabome uccrnedoeanvl c8OUCMEA HAHOKOMNO3ZUMA HA
ocnoge  epagpenosvix  naacmun  u - TiOz,  NOAYUEHHO20 — MEMOOOM
2UOPOMEPMATLHOO cunmesa. Dopmuposanue HAHOKOMNO3UMdA
noomeepoicoeno oannvimu COM-uzobpanxcenus u Paman-cnexmpockonuu. Ha
COM-e nokaszamwvl aucmel 2pagena, Komopvle HAKIAOLIBAIOMCS  HA
nogepxnocmos  Hanowacmuy  TiOp  Paman — cnekmpol — HAHOKOMRO3UMA
nokazwvleaiom nuku, xapaxmepnuie 015 TiO2 u epagpena. [Ipeononacaemcs, umo
YACMUYHO UCYE3aIom (DYHKYUOHALbHBIE 2PYNNbL, XApaKmepHvle Olsl OKCUOd
epaghena, umo ceudemenbcmeyem 0 €20 4ACMUYHOM B0CCMAHOBNIEHUU 8 X00e
cunmesa.  Cnekmpbl  NOIOWEHUST — HAHOKOMNO3UMA  COBUHYMbL 8
ONUHHOBOIHOBYIO 001ACIb C8ema, MO MOJCEM 2080pUMb 00 UMEHEHUU
WUpuHbl  3anpewjeHnol  3omubl  mamepuaia. Ha yeenuuenue gomomoxa
HAHOKOMNO3UMHO20 — Mamepuand — makoce — euusem  abcopOyuoHnas
cnocobnocme. Cnexmpuvl ROIOWEHUs NOKA3bI8AIOM CO8UE 8 ONUHHOBOIHOBYIO
obracme ceema 3a cuem npo3PAaAYHOCMU OKCUOd paghena é uouMol obracmu.
Bomvwyio  pors 6  nogvlulenuu  dpexmusHocmu  HAHOKOMHOZUMHO20
Mamepuana uepaem KOHYyenmpayus okcuda epagena. B oOannou pabome
KOHyenmpayus niacmurok pasna 1 % macce no omuowenuro Kk Ouokcuoy
Mumana.

Kniouesvie cnosa: HanoxomMnosummulii mamepuain, Gomooemexmop,
epaghenosvle nracmunxu, Paman cnexmp, abcopbyuonnvie ceoticmad.
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2]1. A. Konaes atbinjarsl Tay-KeH icTepi HHCTUTYTHI,
Kazakcran Pecmybnukacel, AlIMaThl K.

KAJIIBI KOMIIVIEKC CAHJAPJBIH EKI OJIIHNEMAI AJITEBPACBHI

Byn maxananviy maxuipsiovl ancebpa men ceomempusiad
Kkamoicmol. Exi non apacvlnoazel daiinanvicmap anyan mypii
JHcoHe  0aapovly  apKalicvickl  yuiiH eme oicemicmi. Kasipei
VaAKLIMmMa  KOMWIEKC — caHoapovly —apmypii  mypiepi ome
KapKulHObL  3epmmenyde. bByeinei xynee Oeilinei xenmezeH
Manbi30bl ecenmep HCAINbL KOMMWIEKC CAHOAp MeOPUsICbLMEeH
mulavl3 Oatnianvicmol. OKiHiWKe opatl Hco2apvl MeKmenmiy oKy
bagoapramanapvindoa  Oyn  Oablmka  Kamulcmol — euimene
aumuiimatiovl. CoHObIKMAaHn OY1 MAKAla OKbIPMAHObL JHCATNbL
KOMNJIEKC CcanHoapobly eKi onuemoi aneedpacviibvly Oacmanil
AHCALOATILIMEN TMAHLICMBIPY YWMIH YCbIHbLIBIN omblp. Makanada
Jcannel  KOMHAEKC — Camoap — Keaopammolk — (popmaHbiy
OUCKPUMUHAHMBIHA KAMBICHbL  JJUIUNMUKATBIK, 2UNepOOablK
JIcone  mapaboaanvly — camoap — oicylienepine  Oeninemini
Kapacmuipwiiovl. Onapovly catikecine aneedbpacsl aHblKManobl.
JKannvl komnnexc canoap yuin Jiinep ¢popmynacel Kopulmsliobl.
ConbiMern Kamap JHcainvl  KOMNIEKC apeyMeHmmi  JiCainvl
Komniexc Manoi (yuxyusiap ywin Kowwu-Puman wapmmapuol
anblkmanovl. Opi Kapau napadonranvlK canoap HCUbIHbIHLIY (UK
JHCULIHBIH KYpaumvlH 0yalb CaHoap YuliiH OHblY aneeOpanbvlk,
MPUSOHOMEMPUSLIBIK,  JICIHE — MAMPUYATBLIK — KOPCEMinimoepi
anvikmanodvi. Conoai-ax 0yanb AUHLIMATLIHLIY AHATUMUKATILIK
Qynxyusiapvl  Kapacmulpuiiosl.  Kazvikmeikma — bepineen
apunoix  Koopounammap  Jcyliecine KamvlCmbl — HCAINbI
KOMNJIEKC CAHHbIY OpHbL OA3UCMIK 8eKMOPIAPEa KAmblCHlbL
Oipmondi  anvixkmanovl. Couvimern a@unoik Hykmenepiniy
JHCUBIHBL MEH JHCATNBL CAHOAD HCUBIHBIHBIY APACHIHOA OIPMIHOLIIK
catikecmik — opHamuliovl.  [lyans  canoapobly —2eoMempusiivlk
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UHMEPNpemayuacell  AHBIKMAy — MaKcamuvlHoa a3z —KeJemoe
Tanuneii 2e0MempUsCbIHaH mazgnymammap bepinoi.
Homuorcecinoe I'anuneioiy scazplkmulKmagsl 2e0Mempusacyl MeH
0yanb camnoap JHCa3viKmbi2bl 2COMEMPUACLIHbIY aAPACLIHOAbL
OaliIanbIC AHbIKMALObL.

Kinmmi ces3dep: Oyanv canoap, sanunc, eunepboia,
napabona, Oinep Gopmynacel, Kowwu-Puman wapmmapei,
Tanuneu eceomempuscul.

Kipicne

Kasipri yakpiTTa KOMIUIEKC CaHAAPBIH OPTYPJIl Typiepi oTe KapKbIHIbI
3eprrenyne. byriHri kKyHre neifiH LIENIJIMEreH ecenTep KOMIUIEKC caHiaap
Typayibl 1TIMMEH TBIFbI3 OallaHBICTBI. bysl OaFpITTa KONTEreH eNaepiIiH
FaJbIMJIAphl JKYMBIC jkacayna. JKanmbl KOMIUIEKC CaHAaplblH IKyienepi ic
KY3IHIC KapamaibiM KOMIUIEKC CaHmap, KOC caHaap, [yalb caHuap
(xocapnanraH caHmap) OoJbI yuI Tonka Oeminemi [1].

KapamaiibiMm KOMIUIEKC CaHOap eKiHIII JKOHE KOFaphl JOpEKei
TEHJCYJIep i MIENIy MOcelieCiMEeH THIFBI3 OaitmaHbicThl. Onap anreOpama >koHE
MaTeMAaTHKANbIK TaldayAblH KemTereH OeJiMIepiHAe MaHBI3ABl  POJb
aTKapamibl.

Koc sxoHe nayanb (kocapianraH) caHaap Kod(GHUIHMEHTTepl HaKTHI
caHap OOJIBII KEJITeH KBaJpaT TCHACYJICP TCOPHUSAChIHA CIIKAHIalH KATBICHI JKOK
JKOHE anredpaMeH CalbICTRIPMANbl TYpae OaimaHsichl a3. By caHmapibiH
HETI3rl KOJJAHBICTAPhl TeOMETpHUsiia Ke3gecedi (MyHIail KOMILIEKC caHiaap
JKYHENepiHiH KahChIOIp KOJAaHBICTAPhl CaHAAP TEOPHSCHIHIA 1a Ke3eCei)
[2; 3;4].

Koc canmapasiH Herisri KougaHbuTysl JIoOaueBCKUIIiH eBKIMATIK eMecC
TEOMETPHACHIH/IA XKOHE JJICTTErl CBKIIN] TeOMETPHSCHIHAH 0oJeK Keibip Oacka
reOMETpHUsIapFa  KaTbICTHl  (MBICANbl,  (U3HKAIBIK  CaJBICTHIPMAIIBIK
TEOPUSACHIHAA Iprefli pojb aTKApaThlH TICEBIOCBKIMITIK T€OMETPHIA)
KapacThIpbLIaasI [5; 6].

JKymMbicTa KOC JKOHE [Iyalnb CaHAap TEOPHSCH, COHIAi-aK OCHI
cannapasiH EBkin sxone JIoOaueBCKUil reoMeTpHsIapbIHAAFbl KOJIIAHBICTAPHI
KapacThIPbLIaIbL.

Marepuaanap MeH dicrep
A¢pdunaik koopauHaTTAap KyleciHaeri xKaanbl KOMIJIEKC CAHAAP YFBIMBI
Aaramikbl  yrbiMaap. JKa3bIKThIKTa JICEKAQpTTBIK  KOOpPAMHATTAp
XKy#HeciHe KaThICThI KapacThIpbuiaTelH M(x,y) aFbIMIBIK HYKTECiHIH OpHBI Z =
x + iy, i?=—1 KOMIUIEKC CaHbl apKbLIbI OIPMOHII aHBIKTanaubl. Erep
KAa3bIKTBIKTa KaichlOip adduHIIK (Kuram OYpBILTH) KOOPIUHATTAp XKYHeciH
(1-cyper) KapacThIpaThIH 0OJICAK, OHZA OCHI JKYiere KaTbicThl M(x,y) aFbIMIBIK
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HYKTCCIHIH OpHBIH KaHJail KOMIUICKC CaH OIpMOHII aHBIKTAWIBI JIETCH CYpaK
TybIHAaNAbL. Backaiia aiiTKaHaa JIeKapTThIK KOOpIHHATTAp Kyiecinme M(x,y)
HYKTECIHIH KOOpAMHATTApBl X = |z|cos@, y = |z|sing Temmikrepi apKbuIbI
aHBIKTaNanbl, MyH#a |z| =./x?+y? @ =argz. Kwram OGypBIIITHI
KOOpAMHATTAp Kyiecinae M(x,y) HyKTeCiHIH KOOpAMHATTAphl KaHAal
TEHJIKTEp apKbLibl aHblKTanaabl? Ockl xaHe OacKa J1a cypakrapra xayar oepy
YUIH OKaambl KOMIUIEKC CaHAap YFBIMBIH - aHbIKTaiiMbi3. Ox  yuiH
JKa3BIKTBIKTAaFbl a(OUHIIK KOOpAMHATTAp JKYWECIHIH KYpHUIBIMBIHA TOKTaJsa
keTerik. JKa3bIKThIKTarsl aGUHAIK KOOpOMHATTAp KyHeci e3apa KoJIMHeap
€Mec PETTENTeH KoC é; kKoHe €, (appuumik 6a3uc) BEeKTOpIapbiHaH sxoHe O 6ac
HYKTeciHeH Kypanansl (1-cyper).

4

/ é x X
1-cyper. JKa3pIKTBIKTaFEl adGUHIIK KOOPAWHATTAD XKYHeci

€, BEeKTOpbIHA Mapayelb och abcuucca oci, anm €, BEeKTOpBIHA
napajiesib OCh OPJIUHAT OCi JICM aTaiajbl.

M mykreciHiH adduHIIK KOOpAMHATTApHI JAen OM = x8; + yé,
BEKTOPBIHBIH 0a3UCTIK BEKTOpPJIAaphl OOMBIHINA JKIKTENYIHIETI PEeTTENreH KOC
(x,y) carmapsein aiirameis [2].

Kaansl KOMIUIEKC CaHAap Ka3bIKThIFbL JKaswikTeikra R(0,é€,,€,)
abdunaixk koopmuHaTTap KyHeci OepinciH geitik. CoHAa JKa3bIKTHIKTA
apUHIIK KOOpIAWHATTAD >KYHECiHe KATBICTBI KapacTeIpbUIaThiH  M(x,p)
arbIMJIBIK HYKTECIHIH OpHBI Z = X + py, p? = —0, + pH; *Kalbl KOMILIEKC
CaHbI apKbUIbI OipMoH/II aHBIKTaNaael. MyHna 0, 6; — oH OyTiH caHmap. [lemek
apGUHIIK Ka3BIKTHIK HYKTENICPiHIH JKABIHBI MEH JKAJIIBI KOMIUICKC CaHIap
JKUBIHBIHBIH apachlH/ia OipMOH/II COMKECTIK OPHATHLIAEL.

y =0 Oomranna z = x +p -0 canpl HakTel caHAbl OuTmipeni. Hakrbr
caumap Ox eciHIH HYKTelepi apKpuibl OcitHeneHemi. COHIBIKTaH OHBI HAKTHI
OCh JICIT aTal Ibl.

Kepiciame x = 0 ten Oomranga z = 0+ py caHel p mNapaMmeTpiHe
KaTBICTBI JkKopamall caHmel Oinmipemi. XKopaman canmap Oy ecCiHiH HYKTeNlepi
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apkpuUTbl OcliHeneHeni. COHIBIKTaH OHBI p MapaMETPiHEe KATBICTHI )KOpaMai 0Ch
JIen Te aTailabl.

Henikten z = x + py, p? = —6, + pH; caHBI XaNIbl KOMIUIEKC CaH
nen atanansi? OcCbl cypakka jkayam Oepy YIIiH Kelieci JepOec skarmaiimap/isi
KapacThIpaibIK;

1) erep 8, =1, 8, =0 Ten Oomnca, oHmAa Zz = X + Py JKaJIIbl KOMILICKC
caHbl KapanaibelM z = X + iy, i? = —1 KOMIUIEKC CAHBIH aHBIKTAIIBL;

2) erep 6, =0, 8, =—1 TeH Oomnca, omma O, =1, O, =0 xammsl
KOMIIIEKC CaHBI KOC CaH/bI aHBIKTAHIbI;

3) erep 6, = 6, = 0 Ten Gornca, oHIA Z = X + Py JKaJIbl KOMIUIEKC CaHbI
JyaJb CaH[BI aHBIKTAMIbI, OUTKEH1 p2 = 0.

JKanmer KoMIUIEKC caHmap JKUBIHBIHAA apu(QMETHKAIBIK aMajllap.Isl
KeJIeci TYp/Ie CHri3eHiK.

1. Kocy: z1 + z; = (x1 + x2) + p(y1 + ¥2).

2. Haktsl canra kebelty: Az = Ax + pAy.

3. Azaiity: 7y — z; = 7y + (= 1)z = (x; — x2) + p(y1 — ¥2)-

4. Kebeilry: z1 * z; = (X1X2 — 0oY1Y2) + p(x1Y2 + Y1 %24611Y2).

AHBIKTaMAa. X; = X, JXOHE y; = Y, TCHIIKTEpi OpBIHIAIFaHIA XXOHE
TEK COH/a FaHa Z; XOHE Z, JKaJIbl KOMIUICKC CaHAApHl e3apa TeH OONambl,
SIFHU Zy = Z,.

Aubikrama. Erep z =x +py, p?=—0,+ pf; *annel KOMILIEKC
caHpl Oepince, oHAa Z =X + 6;y —py Kallmbl KOMIUIEKC CaHbl OHBIH
Ty#HiHIECI Jen aTaiaabl, OUTKeHI

z-7=|z|* = x? + 0,xy + 6,y
1)
TEHJIIr1 HaKThI caHIbl Oepei. (1) TeHIIKTeH JKaIlbl KOMILICKC CAHHBIH
lz| = \/x% + 0,xy + 0,y>

MO,I[y.Hi aHbIKTaJIadbI.
V4 -
CoHbIMEH KaTap 21 sxome z ™1 KaJImbl KOMIDIEKC caHJlapsl
Z2

Z1 _ x1+Py1 _ X1X2+60Y1Y2+01X1y2 +p Y1X2—X1Y2
Z;  X21DPY2 xZ+01%2y2+00Y2 x3+01%2y2+00Y2
JKOHE
— 1 x+61y— x+6
7z 1 _ 1Yy-pry 1y p y

T xtpy x2+0,xy+6yy? - x2+0,xy+60y? - x2+0,xy+6yy?
TEHIIKTePi apKBLIbl aHBIKTAIAIbI.

Xanmer skarmaiina ekiHIN perTi anreOpaiblK TEHACYJIEpP KOMILICKC
CaHIap Ka3bIKTBIFBIHAA OPTYPJI THIITET] CBI3BIKTAPABI AHBIKTAHABL. ATar
aliTKaHIa — 2JUIHIC, TUunepoOona, mapadona skoHe T.0. cbI3biKTap. COHIBIKTAH
JKaJIBI KOMITJIEKC CaHIap

x2+0,xy+ 0,y —z|2 =0
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TYpZeri KBaaparThK (POPMaHBIH AUCKPUMHHAHTBIHA KaTHICTBI AJUIMITHKAIBIK,
TUepOOIANBIK JKOHE MapaboIaiblK caHaap xykenepine Oemineni [7].

Eckepry. Anpa 013 HerisiHeH ayaidb caHaap O>KYHECIMEH IKYMBIC
JKacalMBbI3.

92

AHbIKTaMa. D = Tl — 0, < 0 Gonranma z = x + py, p?> = —6, + pb;
JKaJITbl KOMIUIEKC CaHbl SJUTMITHKAJIBIK CaH JIeTl aTaiajbl.

Eckepry. 6, = 1, 0, = 0 mgepbec xarmaiteiana D = —1,V—D =1;p =

i Gomanel. Jlemexk z = x+py, p?=—0y+pbh, DSIIUNTHKATBIK CaHBI
KapamabiM z = X + [y KOMIUIEKC CAaHbIH aHbIKTaNIbl.

AHbIKTamMa. D = 64—% — 8, > 0 Gonrauga z = x + py, p? = —0, + pb;
JKAITBI KOMITJICKC CaHBI TUTICPOOIaIbIK CaH JCTl aTallalbl.

AnbiKTama. D = 64—% — 6, = 0 6ormFauga z = x + py, p? = —6, + pb,

JKaJITbl KOMIUIEKC CaHbl MapadoJiaiblK CaH JIeH aTajabl.

Eckepry. Koc xoHe nyans caHmap colikeciHine runepOOJajbIK jKoHE
napaboanbIK CaHaap KYHeCiHIH iIIKi YKUBIHIAPHI O0Ta b

JKanmer xarmaiina eki edmIeMali acCOIMATHBTI-KOMMYTATHBTI anredpa
2-cypeTTe KOpCeTireH.

0,

D <O
3NNUNTHKANLIK,
caHaap[xyneci D=0
napabonanblk
caHgap
Hy#eci

D > 0 runep6onafibiK caHaap 9;
Kyneci

Cyper 2 — Exi enmieM1i acCOMAaTUBTI-KOMMYTATHBTI
anredpanapisl mapaMerpiiey

Hdyans canpap
X + &y, €2 = 0 Typingeri caHuap Jyaib caHIap HeMece MapaboaibIK
THUINTET] THIEPKOMIUIEKCTI caHigap JeN arajajabl, MYHJa X >KOHE ) HaKThl
caHzap; & — kBajpathl Hesre TeH abctpakT anemeHT [10]. Kes kenren myans
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CaH X, y )KyObIMeH OipMoH[I aHbIKTasa (bl bapibIK Myaib caHIap HaKTHI caHIap
epiciHIe MyJIbTUIUIMKATUBTI ONepanusra KaTbICThl Oipiiri Oap eki esmemni
KOMMYTaTHBTI-aCCOIIMATUBTI ~anreOpa Kypaiinsl. Jlyanb caHmap cakuHa
Kypaiigel. KoMiieke caHmap epiciHeH albIpMaIIbUIBIFEI OYIT anreOpana HemiK
OenrimTep Oap XoHE Tasza >kopaman £y,y € R canmapel Hedmik OemnrimTep
6omaznsl. [lyans camap >KUBIHBIH A apKbUIBI Oenrineiimis. yans caHmap yImiH
Jie KOMIUTEKC CaHJap CHAKTHI X = Rez sxoHe Yy = Imz Oenrineyiepid eHrizemis.
@:Z — Rez Oelineneyl romomopdu3m Oomnansl. bapiblk Qyailb caHmapIblH
MKa3BIKTHIFBI ,,0a/laMa KOMIUIEKCTIK ’Ka3bIKTHIK * OOJIBIN TaObLIa bl
Jyanb canmapibl KOcy, a3aiiTy )koHe KeOeuTy
(a+eb)+(c+ed)=(a+c)+elb+d),
(a+eb)—(c+ed)=(a—c)+elb—a),
(a+eb)(c+ed) = ac + e(ad + bc)
(bopMynanapbl apKbUIBl aHBIKTaIabL.

b d .
Conrsl popmyna ad + bc = 0 Hemece = — - TCHIri OpbIHJAIFaH/a

JKOHE TEK COH/Ia FaHa KeOeHTiHal HaKTHI OONMAaTHIHBIH KepceTeni. Erep z = a —
&b apkpuTEL Z = a + &b myanb caHBIHBIH TYHIHACCIH OenrineiiTin Ooncak, OHIa
z:Z=(a+¢eb) (a—eb) =a? |z| =|a]

KOOCUTIH/IICI HAKTHI CaHIbI Oepe/Ii.
Conpaii-ak ayasib caHgap yIiiH
2132, =247y, 73 775 =212, 21125 = 71123 (2
(bopMynanapsl TOJNBIKTAH OPBIHIAIA/IBL.

By perte nyans canra Oeiy epexeci
ct+ed _ (c+ed)(a—eb) _ ca+(-cb+da) c + g—cb+da
a+eb  (a+eb)(a—eb) a? T a a2

©)
TEHJIr apKpUIBl aHBIKTaNaAbl. BymaH Iyanms caHHBIH MOMYII HEJNIEH e3remie
OoyFaHIa KOHE TEK COHAA FaHa Jyalb CaHFa 0ely epexeci aHBIKTalATHIHBIH
KepeMi3. AJnaiia MOIyIli HeJre TeH Ayallb CAHHBIH 631 HOJJIEH e3remie OOIysl
MyMKiH. Hemnmik Momynpre Oeily MyMKIH OOJIMAaWTBIH JKargail 0i3 yImiH
KHUBIHJIBIK TYFBI3aJbL. (3) TCHIIK YIIiH AepOec skarmaiiiap KapacThIpaibIK;
.. .1 .

1) c=b, d=0 xone a=0 pneiik, conma (3) Tewmik - ©pHeriH

AHBIKTAHIbI;
. .1

2) c=1, b=d =0 xoHe a = © nenik, conga (3) TeHmik S CaHbIH

aHBIKTAIbI.
N 1 1

byn xarnaiinapna ~ JKOHE - CaHIAPBIHBIH TaOuFaThl >kaHa OOJBIT
TaOputafpl. Onmapasl MAPTTHl TYPAE COHKECIHIIE @ JKOHE ©0 apKBUIBI
OenrinerMi3; coHmal-ak MYMKiH OojatelH cw, ¢ # 0 Typaeri OapibIK
caHgap/bl KapacteipaMbi3. CoH/Ia Ke3 KeJreH Jiyajb CaHHbIH Kepi canbl b # 0
Ke3iHme
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TEHJIIrl aPKBLIBI aHBIKTAJIA b,
0o TaHOACKIHBIH dPEKET epexkesnepi
Z+ 00, Z—00 =00, Z*00 = 00, 2:00, Z=-90
z [oe]
TEHJIKTEPi apKbLIbl aHBIKTANIA/Ibl, MYH/IA Z — K€3 KEeJITeH {yalb CaH.
aw CcaHIapBIHBIH OPEKET epeenepi
(a+eb)+cw=cw, (a+eb) —cw=(—c)w,;
(a + eb)cw = (ac)w;

cw c ateb _ a

ateb 2 w c’
cwt+dw=(ctdw, codw =

TEHJIIKTEP1 apKbIIbI AHBIKTAJIA b,

AWTaIBIK

W = —Cw, © = oo,
CoHpa KeHeHTinreH (cw, 00 caHIapblH €Hri3y apKbUIbl) Ayalb CaHAApP JKUBIHBI
YIIH Z = Z TEHITi koHe GapIibiK (2) epeskeniep cakTaiabl.
ce-de = (cd)e* =0

TEHITiHEeH Oy caHaap HONIIK OeNTilTep e aTaiabl.

Momyni HeIIIK eMec Iyailb CAaHHBIH

a+eb =a(1+s§)=r(1+e<p)

TYPJiE Ka3bLIybIH OHBIH TPUTOHOMETPHKAJBIK TYPJE Ka3bUIybl JACM aTaijibl.
Mynpa r = |z| = a, an §= ¢ KaThIHACHI Z JyaJl CaHBIHBIH apryMEHTI el
aTanansl XkoHe Argz apKbUIEI OenTisieHe i (¢ — Ke3 KeIreH HaKTHI CaH).

Zy =X; + €y, KOHE Z, = X, + €y, Nyanb caHgapel Oepiimi IeHik.
CoHJia

7y 7y = (X1 + ey)(x; + ey,) = (1 + &9 ) (1 + e95)
( = 7”17”2()1 +e(p1 + 92));
z; n(l+ep; n
7, n(1+ep;) 1 (1 +elen (Pz))-
Jemek myanb caHAapAsl KOOSUTKEHIE OJlapIIbIH MOAYJbIEpi KeOehTiteni, an
apryMeHTTepl KOCBUIAJBL, O6NreHNe OJapAblH MOIyIbAcpl OelniHemi, ai
apryMeHTTepi aszaiteuianel. OmaH opi KeOeWTy epekeciHe cyileHe OTBIPHII
Jyajb caHmap YIIiH
[r(1 +ep)]™ =r"(1 + ene)

TEHJIIrl apKbpUIBl aHBIKTAJIATBIH MyaBp (QopMylachlH jxkazyra Oonaabl. Myasp
(bopmymacklH KOJJaHa OTHIPBIN Iyallb CaHHAH N-mIi Jopexeni TyOip Taly

(hopmynaceH
Vr(l+ep) = '{/7(1 + e%)
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TEHJT1 apKpUIbl aHbIKTaWMBbI3. (r # 0 ke3iHme coHFbl (opMmynamaH Iyanb
CaHHBIH TaK Aspexeni TyOipi OipMaHAl aHbIKTaNasl; erep r < 0 Oosnca, onza
OHBIH XKYIT I9pexei TyOipi Ooimaiiner).

7Kannpl KOMILIeKC aiiHbIMAJIBI HeTi3ri dj1eMeHTap GyHKUIUSIAP

AJNITBIMEH OKaNmmel KOMIUIGKC caHaap YIOiH Oifmep ¢opMynacsH
KOPBITHIII LHLI}‘apaMBIS [8,9].

1. e” xepceTKilTIK GYHKUMICH Ke3 KelIreH z = X + py, p° = —0, +
p6, yuuiH

w =e? = e**PY = e*(1(6,0y,y) + PK(60,61,7))
TEHJIIT1 apKbUIBl aHBIKTAJICHIH JCHiK, MyHIa
eP” = 1(0y,01,y) + pK (6o, 61, 7). (4)

(4) TeHmiKTIH eKi KarblH Oipaell y Toyenci3 alHBIMANBICH OOHBIHIIA

muddepeHnrangafbIK, CoHIa
pe?” =1'(y) + pK'®, p(Iy) + pK () =
=pl(y) + (=00 + pO)K) =I'(y) + pK' ().
Bynan I'(y) = —6,K (), K'(y) =1(y) + 6,K(y) CBI3BIKTBIK
b QepeHInaIIpK TeHaeynep Kyiheci ambHansl. Hotwkecinme (6, 601,y)
wone K(6y,0,,y) oyukumsmapein tady yoria [(0) =1, I'(0) =0 koHe
K(0) =0, K'(0) = 1 6acrankpl miapTTapblH KAHAFATTaHIBIPATHIH
I'"(y) = 0:1'(y) + 6,1 (y) = 0,
K"(y) = 0.K'(y) + 60K (y) = 0

()
TypAeri OIpTeKTI eKiHIN PeTTi TYPaKThl KO3(POUIMEHTTI  CBI3BIKTHIK
nuddepeHIuanIbIK TeHISYIep KyHeciH KypaMmbI3. Opi Kapai exi TeHaeyre e
OpTaK KYHEHIH XapaKTepUCTUKAIIBIK TCHICYIH KYpaMbI3

K2 — 0k +6,=0, k=21 /911 05

Bipinmi xarmaiina D = 9— — 0y < 0 menik. Conpa V=D > 0 xone ki, = 71 +
—D, myHpna i? = —1. )IelvleK (5) xy¥ieHiH Kanmsl WemiMaepi
1(6,,6,,y) = e%y(ClcOSMy + CysinV—Dy)
KOHE
K(6,,64,y) = e%y(C}cosm;/ + CysinV/—Dy)

TYpiHAE TaObLIA b byn TEHIIKTEpICH OacTankbl mapTTapabl
KaHaFaTTaHZLLIpaTI)IH (90, 64, y) xone K (6, 0,,y) q)yHKummapLI

I=e2 ( ))KQHeK—ez —smv Dy
TYPAC aHBIKTAJIaIbl. COH]II)IKTaH OJUIMIITUKAJIBIK CaHdap )KYI/IGC] YI_HlH 3Hnep
(hopmymackt
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-D

o(r=% )y—(cos -D )+p sm\/_y

(6)
Typae xasputanel. Jepbec xarmaiina, erep 6, = 1, 6; = 0 Gonca, onma D =
—1,v/=D = 1 xoHe p = i. Jlemex

e = cosy + isiny.

Herisri makcar — gyanb caHpap ymiH Jisep (opMylachlH KOPBITHII
meiFapy. OchlHAAl KONMMEH, sSFHH JTuddepeHIranipK TeHaeyaep KyieciH
Kypei, D = 0 xarmaiieiHga Jitnep QopmynaceiH amyra Oomamel. JKorapeima
Iyadb caHmap mapaloaiblK CaHap JKYHECiHiH iMKi >KUBIHBIH KYpPaWTBIHBI
KaoHe ozaH 0y = 6; = 0 mapTTapelHIa Jyanb CaHAAp aJbIHATHIHBI aHTBULABL
Omaii Oonca (6) >UIMOTHKANBIK CaHmAp JKyieci YIIH >Ka3pUIFaH Oiep
dopmynaceiaaa V—D — 0 Henre YMTHULABIPBII JKOHE OipiHII Tamalla IIeKTi
€CKe aJla OTBIPHII, Ayallb CaHap YIUiH Dinep popMyackiH

eV =1+¢y
TYpZe ’xa3aMbI3, MyHIa € = p. CoHzia Qyajlb CaHAAp YIIiH 3KCIIOHEHTa
e? = e = e*(1 + gy)
TYpZIC aHBIKTAJIaMbL.

A anreOpaceHBIH A" MyTBTHILDTUKATHBTI TOOBI OapIIBIK HOJIIK eMec
ANIEMEHTTEpP YIIIH Z = X + &Y caHAapblHaH Typaabl. A* TOOBIHIAFbl Ayaib
CaHbIH KOPCETKIMITIK Typle

z =xe*? = x(1 + ¢¢), gozy/x
TEHJIIT1 apKBUIBI JKa3yFa O0Jabl.

CoHbIMeH Jyalb CaHHbIH HopMmachkl ||z||? = z:Z = x? OHBIH HaKThI
OemniriniH HopMackIMeH Oerreceni. JeMek z = €y Typzeri Iyaidb caHAapIbIH
HOpMAachl JKOFalajabl. AJaiifia HOyanb CaHAap KbI3BIKTHI KACHETKE He: &
HUJIBIIOTEHTTI OIpJIKTI aKBIpCHI3 a3 IMapaMeTp Ien caHayFa Oonanmsl. by
TYXKBIPBIM  KaiichlOip (yHKuusHbIH Teigop KarapplHa OJKIKTeNyli TeK eKi
MYILE/IEH TYPaThIHBIH Oiipeni. e Typaeri skcrionenTa (MyH/a t — Kalchibip
nmapameTp) Ke3 KelireH Z = X + €Y Ayajlb CaHbIHBIH ,,1apa00IabIK OOTYBIHBIH
orepaTtopsl Oosanel. byn omeparopislH z = x + €y Oyaslb CaHbIHA 9PEKeTi
ez = x + e(y + xt) TeHAIri apKbUIbI AHBIKTAIAIbL.

Jyanb caHHBIH MAaTPHLAJIBIK KOpceTiaimi
Jyanb caHzapisl HaKThl CaHJapAblH MaTpPHLANAPHl PETiHAE KepceTyre
6onanel. byn perte myans caHmapbl KOCY MaTpHLaNapbl KOCyFa, al KeOeiTy

o . . 1 o
MaTpunajJapabl K66CI/ITyF€ COHKEC Ke€Ieal. € = (8 0) JCII aJlaubIK. COHHa KE3

KEJITEeH Jlyailb CAaHHBIH MaTPHLAIIBIK KOpCceTuIiMi

a+sb=(g Z)
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TYPAC Ka3bla/abl.

Eckepry. Erep ¢ ymin ((1) 8) MaTpHUIIACEIH aJIATHIH 0O0JICaK, OHIA Ke3

L x 0
KeIreH Z = X + €y Nyajdb CAaHBIHBIH MATPHUIAJBIK KOPCETUTIMI Z = (y x)
TYpJC Ka3bUIa bl

Jdyaip aiiHBIMAIBIHBIH AHATUTHKAIBIK GYHKIUSIAPBI
Hyanb alHBIMANBIHBIH Ayajdb MOHII (YHKUHUSICHIHBIH aHATHTHKAIBIK
mIapTTapbl KOMIUIEKC ANHBIMAIBIHBIH aHAINTHKAIBIK IIapTTapblHa YKCac
anpikTananpl. Counplktan Komu-PumaH mapTTapblH  JKalnbl  KOMIUIEKC
aifHPIMANBl (YHKOUSJIAp YOIH aHBIKTaWbIK. OJ YIOIH JKaIImbl KOMIUIEKC
allHBIMAJIBI
w = f(z) =ulx,y) +pv(x,y)
(yHKIMACH Gepiicin neiik, MyHIa z = X + py, p? = —60, + pb;.
OnaH opi z = x + Py XoHE y alHBIMANBUIAPBIH Z = X + Py KSHE Z =
X + 6,y — py aiiHpIMaNBLIAPHI APKBLUIBI OPHEKTEHIK:
1 1
x=——7—((0; —p)z —pz), =—F(—z+2Z
6,1_219((1 p)z —pz), Y 91—2p( )
Conna f(z) = u(x,y) + pv(x,y) GYHKUMSCHIH Z )XoHE Z afiHBIMAJBLIAPBIHBIH
. %) .
(GYHKIUSCH peTiHIe KapacThIpyFa 0oJajpl. a_]; nepbec TYBIHABICHIH TaOAHBIK.
Exi aitHpiMasbl Kypaesi GyHKUusHBL AuddepeHiuaniay epexeci OoibIHIIa
df Odudx Oduady dvdx Jvady
—_:——_+——_+p<——_+——_>
0z 0x0z 0dyoz 0x 0z 0dyoz
1 ou ov (E)u +e v av)
p 0x Yox ay

— - 9 - =
6, —2p 6y+ % ax
p 9y _ 1

0,-2p' 92 61-2p

.. dx
TEHAII'H ajlaMbI3, MYH]JIa E = -

af .
Teopema. Kommu-Pumasn mapTraps! MeH Pl 0 mapTe! IKBUBAJICHTTI.
z

Ouaii 6oJIca JKaNITbl KOMIDIEKC aifHBIMAJBl (DYHKIMSHBIH aHATHTHKAIBIK

6omysrabiH Komm-Puman maprrapsr
Ju v dv  du v
a 1£=£,£+90£=0 (7)
TYpiHJE Ka3blIa/Ibl.
Euni  (7) Komm-Puman 1maprrapbiHBIH — aepOec  karaailapblH
KapacThIpaMbI3:
1) xommuiekc cammap ymiH 6, =1, 6; =0; nmeMek KOMIUIEKC

aitHBIMans! pyHKOMsUIap yiniH Kommm-PuMan maprraps!
Ju 0v Ju v

ax  dy'dy  ox
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TYPIHZE >Ka3blIajbl;
2) koc caHmap yumnH 6y =—1, 6; =0; nemMexk Koc aWHBIMAJbI
¢yaxumsnap yiria Komu-PuMan maprrapsr
du Odv du Odv
dx dy’'dy ox
TYpiH/E ’Ka3bUIaab];
3) nyams canmap ymiH 6y =60, =0; nemex nyans alHBIMAJbI

¢ynknusnap yuin Konm-Puman maprrapst
ou _ dv Odu

o oy'oy
®)
TYPiHJE Ka3blIa/bl.

A amre6paceiama  f(z) = u(x,y) + ev(x,y), €2 =0 ¢yHKIMIACHH
kapacteipambis. Conna (8) Komm-Puman mapTTapblH KaHaraTTaHIBIPATHIH
Nlyallb aifHBIMAIB aHATUTHKAIBIK [ (Z) QyHKIHACKH

f(@) =) +e(p'()y+P(x)), e2=0
Typae Tabbutambl, MyHma @(x) okoHe P(x) muddepeHIMANTaAHATHIH
¢dbyHKURATAD. % TYBIHIBICHI % perinze oapeket ereni. Jemek f dyHKmscs @,

1 KyObl apKBUIBI aHBIKTANATHIH Gosica, oHma f' (yHkimsce @', ' KyOwl
apKbLIbI aHBIKTaNaael. by perre z — f(z) Gelinenenyiniy SIKOOM MaTpUIAChI

(v o)
(plly + l/), (l)’
typae anbikTanansl. Conmsikran z — f(z) Geitneneyinme z(t) = x(t) + €y(t)
y'® X (6) OypsiThik kKodhduimenti (@"'y +')/@’ canbina

esrepeni. KUCBIKTapIblH KHBUIBICY HYKTECIHAE OJapAblH  OYPBIITHIK
K03 HULNEHTTEPIHIH alibIPBIMbI ©3TePMEHUTIHIH KOpPEMI3.

y=kyx+b; xoHe y =k,x+ b, Ty3yJepiHiH apachlHIAFbI
OypbiuThIK ~ emieMi  gen  (OarbiTTapbl  0ap)  oNapAbIH  OYpPBILITHIK
Ko pumeHTTEpiHIH alBIPBIMBIH aiiTaMbI3. KMBUTBICY HYKTECiHIH aOcIiccacs
Xo GomateiH Y = f;(x) xone y = f,(x) KUCBIKTapBIHbIH apachiHia OYPBIIITHIK
OJILIIEM JIeTI ONAPABIH X, HYKTECiHEeH JKYPTi3iJireH )KaHaMalapbIHbIH OYpPBIITHIK
emmueMin, srau fi (Xg) — f; (%) mamaceid aiitambi3. COHBIMEH aHATUTHKAIIBIK
¢ynkus koHpopMabl OeiiHeney Oomnaabl, OUTKEHI OJ1 KUCBHIKTAp apachbIHIArbl

OyphIITapbl cakTaliabl. e” = e* 4+ ge*y OKCIOHEHTAchl AHATUTHKAIBIK
dbyHKIINSA, OUTKEH] Bu _ e = By Su_ 0. JlemMex OHBIH TYBIHIBICHI ez =
YHKIHA, ax ay' dy ' H TyBIHA dz

%(ex + ce*y) = e*(1 + €y) = e” o3iHe TeH.

KHCBIFbIHBIH

Eckepry. [lyans canmapislH Herisri maipansl Kacuerine f(x + €y) =
) + ef ' (x)y bopmynacsl xkarausl.
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lamuineii reomerpusicel [11]. [anmnell reoMeTpUsICHIHBIH HETi3Ti
TYCIHIKTEp1 MEH KaCHETTEPiH arall oTeHiK.

Addunaik TYpIaeHIIpY Ka3bIKTHIKTAFbl K€3 KeJTeH OarbITThI (Mapaiesb
TY3YyJCpAiH IIOFBI) KaiTamgaH O6enrini Oip OaFeITKa aymapaTHIHABIKTaH, OepinreH
OarpITTBl  (epekine OaFbITTBI) CaKTaUTHIH  adOUHOIK  TYpICHIIpYIEpIi
KapacTblpambI3. JKa3bIKTBIKTa OCBIHAAN TYPIACHOIPYIEPIiH >KXHUBIHTBIFBI TOI
Kypailzipl, ajn ojaplblH CoWKec reoMmeTpusiapbl [anuieil reomMeTpusicel Ien
aTanapl.

xQOy Xa3bIKTHIFBIHAA [ anmnel TeOMeTPHUACHIHBIH "KO3FaIbICH”

x'=x+a,
{y’ =vx+y+b
(9)
(dopMmymanapel apKeUIbl Oepineni. Anma bIFbICY xkoHe Oy OCiHiH OarbITHIHIA
napajulens TackiManzay KesiHge xOy OKa3bIKTBIFBIHAA — (UTypasaplblH
KacHeTTepi CaKTaJIaThIH
x' =x, x'=x+a,

{y’=vx+y {y’=y+b
TYPIACHIIPYICPl KApaCThIPaMBbI3.

lanuneit reomerpusiceinna Oy eciHe mapaiels Ty3ylep Oacka
TY3YJIEpDMEH CaJIBICTBIpFaH/a epeKile pojb aTkapaiasl (kepiciHme Ox eciHe
napayiens Ty3yJep "6acka KapanaibiM” Ty3yJep/ieH epeKieneHoen ).

Tamuneit reomerpusickina M (x,y) sxome M, (x;,y;) HYKTeJepiHiH
apachIHIArbl KAIBIKTBIK Ay, = X1 — X (HOpMynackl OOHbIHINA AHBIKTANAIBI.
Z = Xx + £y XKOHE Z; = X1 + £y, Ayanb caHAapsl OepuiciH nerik. CoHna

|z =z =|x—x + ey —y)| = |x —xq].

(9) TypreHmipyaiH HEeri3ri KacHeTTepi:

1) op0ip TY3y ChI3BIK KaliTaJaH Ty3y ChI3bIKKA OCHHEIeH i,

2) mapajiens Ty3yJep KaiTaaaH napajuiesb Ty3yjiepre OciHenemi;

Irn’

3) 6ip Ty3ymiH OoiibiHga xaTkaH AB xoHe CD keciumijepi % = %
TEHJITT OpBIHAANIFaHIa KoHe TeK coHpa rana A'B’ sxome C'D’ xeciHminepine
Oelineneiini.

Ocpl mapTTapAblH IOIiHEH 2-MapTTHIH AJENACYiH KapacThIpalbIK. Z; =

a+eb xoHe z, =c+ &d nyans caHmapel OCpiICIH JCHiK. %=§ TEHOIT1

Z .
OpbIHAAJIFaHAA KOHC TCK COH/Zla FaHa 4 KaTbIHAChl HAKTbI CaH/bl 6epe,u1. I[yam,
Z2

caHaapabl 06y epekeCciHeH KOFaphIIaFbl TEHIIKTIH OPBIHIATATEIHBIH KOPEMi3.
Jdemek OyJ1 caHIapAbIH TeOMETPHUSUIBIK OcifHenepi O0NaThIH TY3yJep mapajieib
Ooagpl.

Eckepry. by GeniMzae 0i3 MakagaHbIH KeseMiHe OaimaHbIcThl [ anmmeit
TCOMETPHUACHIHBIH TEK JFAlIKbl YFRIMAAphIH Oepaik. COFaH KapaMacTaH Ayab
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caHmap MeH [ammieldl TeoMeTpHSCHIHBIH apachlHAa OainaHbic Oap eKeHiH
KepeMis.

HaTm:kenep koHe TAIKBLIAY

CoHBIMEH Iyanb CaHAap HAKTHl CaHAap OpiCiHAEC MYJbTHILTHKATHBTI
omepanusra KaTbICTBI Oipilik 3JeMeHTI 0ap eki eimeMai KOMMYTAaTHUBTI
accomuaTuBTi anredpa Kypaiinel. KoMiuieke canmap epiciHeH aiflbIpMaIIbUTBIFGI
Oyt anrebpanbIH Henik Oenrimrepi 6ap. Jdyans canmapapl KeOeHTY KOMILIEKC
caHmapasl KebOeWTyre ykcac, Oipak Oip KochUIFBIIIKAa KeM. bymaH kemeci
MaHBI3Bl TYXKBIPEIMIBI Oaiikayra Ooxaisl: OpHEKTIH Xopaman Oediri ic
JKY31HIIC OHBIH HaKThI OeJiriHe enkanmail ocep ermeiiai.Jlyans canmapssl Oip-
OipiHe OeJTeH/Ic HOTIKEC] OpKalllaH Ayalib CaH/bl Oepei. Aaiaa OHbIH Ayallb
Kopaman Oeniri OeJIIeKTiH TYBIHABICBIHBIH OpHETriHE «KYAIKTI» Typae
yKcaiinpl. OpuHe Oy cebemci3  emec. /[lyams caHmapiblH — HErisri
KOJIIaHBICTAPBIHBIH Oipi — epHeKTepAi aBTOMarThl Typae muddepeHumangay
[12].

KopbIThIHABI
Maxkanaga KOMIUIEKC CaHIAPIOBIH €Ki OJIeMai anredpachl >KaIIbl
KOMILJIEKC caHmap TYPFBICHIHAH KapacThIPHUIABL. DIUIMOTHKAIBIK,

rurepOoNaNblK  JKoHEe TmapaOoNanblK caHmap oKyidenmepi ymiH — Jiimep
(dopmynamapel KapamaiibiM aupGepeHIHANABK TEeHIACYIEPAiH KOMeTriMeH
QJIBIH/IBL.

Kanmer kommuiekc adHBIManel  QyHKumsuap ymiH - Kommu-Puman
MIAPTTapPbl KOPBITHUIBIT LIBIFAPBULIBI. DJUIMITUKAIBIK CaHaap JKyheci yIuiH
xa3puraH Diep QopmynaceiHIa KBaapaTThIK (opMaHbIH JIUCKPUMHUHAHTBHIH
HOJI'e YMTBULABIPA OTHIPHIN MapaboyalblK caHmap kyieci ymin Diinep
(dopmynackl KOPBITBUIBIN MbIFapbUiibl. COHAal-aK mMapadonaniblk aliHbIMAaJIbI
¢ynknusanapasiH Komm-PuMaH mapTrapbl @ OCBIHIAH SKOJIMEH albIHJIBI.
Hyans canmap MeH [ammieil reoMeTpHSICBIHBIH apachlHAAFBl OaiylaHbIcTap
KapacTelpsuipl. KoMmuiekc caHFa jka3bIKTHIKTa Oip HYKTE Colikec KOWBbIica,
opOip ayanp caHra OarapiiaHFaH TY3y colikec KoWbUIIbl. HoTmkecinne canmap
KUBIHBI MeH [aiieidl TeoMeTpHsCBIHBIH apachlHia OIpMOHII CcolKecTik
OPHATBUIA/IBI JIET€H KOPBITHIHIBI XKacaJlIbl.
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OBIIAA IBYMEPHAS AJITEBPA KOMIIVIEKCHBIX YUCEJI

Tema Oannoll cmamvu Kacaemcs aneedpvl u ceomempu,
00Hapyxcugas  ux  pasHooOpasHvie U NI0OOMBOPHbIE
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s3aumocesizu. B coepemennvix  ucciredosanusx — akmueHo
U3YUAIOMCs pasiuuHble Munvl KOMNIEKCHbIX Yucell, umeioujue
8adICHOE 3HAYeHUe Olsl peuleHus coepemenHvlx 3a0ay. OOHako
YuebHble Npocpammbl blcuiell WKOIbL He YOelsiom 00NN CHO20
BHUMAHUS YMOMY HanpaesieHuto. B 0annoil cmamve npedcmasnen
UCXOOHDIL  CIyHall O8YMepHOU aneebpvl 0OUWUX KOMNJIEKCHbIX
yucen. Paccmampusaemces kiaccugurkayus oouux KOMNIEKCHbIX
yucen Ha MIUNMUYecKue, 2unepboaudeckue u napadoaudeckue
cucmemsl 8 3A6UCUMOCIU OM OUCKDUMUHAHMA K8AOPAMUYHOU
Gopmel,  onpedensii  ux  aneebpaAuvecKylo - CMpyKmypy.
Ob6obwaemces ghopmyna Dinepa. Kpome moeo, 6viiu onpedenervi
yenosus Kowwu-Pumana 0ns o6wux KOMWAEKCHBIX QYHKYUll ¢
00WUM KOMNIEKCHBIM APZYMEHMOM.

s Oeouinbix uucen, GXO0AUUX 6 NOOMHONCECBO
napaboiudecKux Hucel, onpeoensiomcs ux —aneebpauveckue,
mpueoHOMempu4eckue U MAmMpuyHvle — NPeOCHABNIeHUs.
Paccmampusaromes  ananumuueckue — QyHKyuu  08OUHOU
nepemMeHHOU U YCMAHABIUBAEeMcs. OOHOZHAYHOe COOMBEemCmeue
MexHcoy  agpunHbIMU  mOYKAMU U OOWUMU  YUCAAMU  HA
niaocKocmu. C  yemvto  ebiAGIeHUA — 2eOMEMPUYECKOU
unmepnpemayuu  OBOUHBIX HUCel NPUBOOSAMCSA CBEOeHUsl U3
ceomempuu I anunes, 4mo NpuUBOOUM K OOHAPYIHCEHUIO CEA3U
Mmedncoy e2eomempuen Ianunes Ha niockocmu u 2eomempuen
nIOCKOCMU 08OUHBIX YUCEIL.

Kniouesvie cnosa: oyanvuvie uucna, sanunc, eunepboona,
napabona,  ¢gopmyna  Dinepa,  ycaosus — Kowu-Pumana,
eceomempus I anunes.
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GENERAL TWO-DIMENSIONAL ALGEBRA
OF COMPLEX NUMBERS

The theme of this article pertains to algebra and
geometry, revealing their diverse and fruitful interconnections.
Various types of complex numbers, crucial for solving modern
problems, are actively studied in contemporary research.
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However, higher education curricula often overlook this
direction. This article presents the foundational case of two-
dimensional algebra of general complex numbers. It examines
the classification of general complex numbers into elliptic,
hyperbolic, and parabolic systems based on the discriminant of
the quadratic form, thereby defining their algebraic structure.
Euler's formula is generalized. Additionally, the Cauchy-
Riemann conditions for general complex functions with a
common complex argument are determined.

For dual numbers, which are a subset of parabolic
numbers, their algebraic, trigonometric, and matrix
representations are defined. Analytical functions of dual
variables are considered, establishing a one-to-one
correspondence between affine points and general numbers on
the plane. In order to elucidate the geometric interpretation of
dual numbers, insights from Galilean geometry are provided,
leading to the discovery of the connection between Galilean
geometry on the plane and the geometry of the plane of dual
numbers.

Keywords: dual numbers, ellipse, hyperbola, parabola,
Euler formula, Cauchy-Riemann conditions, Galilean geometry.
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KOHTEKCTHBbIE 3A0AYU 10 ®USUKE KAK
CPE[JICTBO ®OPMUPOBAHUA KITIOYEBbIX
KOMIMETEHLUWNA LLIKOJIbHUKOB

Cmamus uccredyem GuusHue KOHMEKCMHbIX 3a0a4 Ha
paszeumue KIO4YesblX KOMNEMEHYUll Yuawuxcsi 6 npoyecce
obyuenusi usuxe. Tax Kax ycnoguem KOHMEKCHMHBIX 3004y
SAGNAIOMCST KOHKPEMHble JHCUSHEHHbIE CUMYAYUY, MO UX peuleHue
06yoem cnocobcmeogamsp Gopmuposanuio KI04e8bIX
KOMNemeHyull WKOAbHUKO8. Aemopom nocmagnena 3adaia —
paspabomams KOHMEKCmHble 3a0a4u NO uauKe no Y4yeOHbIM
pasdenam  oaa  ywawuxca 7-9  kaaccos. B cmamve
paccmampueaemcsi  UCHOIb306AHUE KOHMEKCMHbIX 3a0a4 HA
PA3IUYHBIX IMANAX YPOKO8, AHAMUSUPYS UX 6030elicmeue Ha
NOHUMAHUe — Mmamepuanda,  GOPMUPOSAHUE — AHATUMUYECKUX
HABLIKOG U PA36UMUe KPUMUYECKO20 MbUULEHUS ) VUAUUXCHL.
Aemopom npednazaiomcst KOHKpemubie KOHMEKCMHble 304U Ha
memy «Inexmpomazcnemusm» 6 8 knacce. Cmamovs packpuviéaem
Memoovl 8HeOpeHUss KOHMEKCMHbIX 3a0ad 8 YueOuwlli npoyecc,
00cyaHcoas ux ponv 8 CO30anUU PeanrucmuyHblx cyeHapues O
npumenenust uzuueckux 3axonos. Taxou nooxoo cnocoocmeyem
AKMUBHOMY — 63AUMOOCUCMEUIO  YYAWUXCSL € NPEOMEmoM,
cmuMynupyem uHmepec u Yayuuiaem YCeOeHue Mamepudad.
Pesynomamor  ucciedosanusi moecym  Ovlmb  nole3Hvl 07

neodazo2o8, paspabamei6arOWUx Ypoku @QUIUKU C  Y4emom
106


mailto:ivanov-school40@mail.ru

Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

aghpexmusnbix cmpameuii GHEOPEHUsT KOHMEKCMHbIX 3a0a4 6
obpazosamenvhulil  npoyecc. Komwmexcmuvle 3adauu,  Kax
npasuio, O0X6AMbIGAIOM MHO2UEe pa3deibl Kypcd — uauxu,
Heobxo0uMmble 0/ AHANU3A U PEULeHUsl KOHKPEMHOU CUmyayuu, d
makoice Mo2ym Oblmb HANPAGIEHbl HA NPUMEHEHUEe 3HAHUL U3
opyaux npeomemuwix obnracmeil. Taxkum obpaszom, peuieHue
maxkozo pooa 3a0au ANAemcsi OOHUM U3 2IABHLIX CPeOCm8
dopmuposanus u pazeumusi KI0Yeblx KOMNemeHyuil.

Kmiouesvie cnosa: yuebnvui npoyecc, obyuenue usuxu,
UCCne008amenbCkas —O0esimeibHOCMb, KOHMEKCMHble  3a0ayu,
KI0Yesble KOMNemeHyull, (PYHKYUOHANIbHASL ZPAMOMHOCIb.

Beegenne

Cuctema 00pa3oBaHHs HUIpaeT KIIOYEBYIO pOJb B (HOPMHPOBAHUHU
(HYHKIIMOHATBHON TPAMOTHOCTH YYaIUXCS JJIS UX YCICIIHOW aJanTalidd U
COIMAIM3AIH B COBPEMEHHOM OOIIIECTBE.

OcHoBy ycrnemHoro (opmupoBanus (GyHKIMOHAIBHON TI'PaMOTHOCTH
COCTaBJIACT Pa3BUTHE KITIOYEBBIX KOMIIETCHIINH yHaIIHXCs.

[ToHATHS «KOMIIETEHIUS» M «KJIIOYEBbIE KOMIICTEHIINN BIICPBBIE CTAIN
UCTIONIB30BAThCS ISl PEIICHHS MPOOJIEMBbI OIpeAeieH s MpodecCHOHaIbHBIX
Ka4ecTB YCIICIIHOTO coTpynHuka B cepe Omsneca B CIIIA B 70-x romax
MPOILIJIOTo BEKa.

B cdepe  oOpasoBanus, cormacio A. B.  Xyropckomy,
OCHOBOIIOJIararouMn NN KIIFOYE€BBIMHU KOMIICTCHIIMAMHU SIBJIAKOTCA
Clle/IyoLIHe: LIEHHOCTHO-CMBICJIOBBIE; OOILEKYIbTYpHBIE; y4eOHO-
MO3HABATCJIbHBIC, I/IH(i)OpMaHI/IOHHI)Ie; KOMMYHUKAaTHUBHBIC, COIIMAJIBHO -
TPYAOBBIE U KOMIICTCHIIUN JINYHOCTHOTO CAMOCOBCPIICHCTBOBAHM.

YcnemHoMy (OPMUPOBAHUIO Y YYAIIUXCS JaHHBIX KOMITETEHIIUH
MOXET CII0OCOOCTBOBAaTh IIPUMEHEHHE KOHTEKCTHBIX 3aJad B ydeOHOM
npolecce, B TOM YHCIIE M Ha YPOKaxX (DU3HKH.

MeTtoabl 1 MaTepHAJIbI

B 310Xy NOCTOSIHHBIX TEpPEMEH M Pa3BUTHUsI TEXHOJOTMH KOHTEKCTHBIE
3aMa4u B cdepe 00pa3oBaHUS MPEACTABIIOT COOOH KIIFOYEBOW DIIEMEHT
ycnemHoro ydebHoro mpomecca. OHE He TOJNBKO OOECIIEUUBAIOT YUaIIHXCS
IIPAKTUYECKUMH TIPUMEPAMU U3 pEAIbHON >KU3HM, HO U CTUMYJIMPYIOT
aKTHBHOE Y4acTHe B Ipoliecce 00yueHusl.

KonrekctHble 3aJa4u — OTO 3aJlayh C MPAKTHYCCKUM COJACPKAHUCM,
YCJIOBHUEM KOTOPBIX SABJIAIOTCSA KOHKPETHBIC »XWU3HCHHBIC CHUTYAIlUH. Takne
3a1a4M TO03BOJISIIOT BUJETh M (PM3HUYECKUE SIBJICHUS B ITOBCEAHEBHOM XHU3HU, U
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MPaKTHYECKOE NPUMEHEHHE 3HaHHWW, NPUOOPETEHHBIX B Mpolecce o0y4eHUs
[1].

AXTyaJIbHOCTh KOHTEKCTHBIX 3aiad 3aKJI04aeTcsi B MX CIOCOOHOCTH
pa3BHBaTh HE TOJBKO YMEHHS, HO M KOMIIETCHIMM, HEOOXOIUMBIC IS
YCIENTHOH afanTaluy K COBPEMEHHON AMHAMHYHOU cpenme. DTH 3aJa4ddl ydat
HE NPOCTO pemaTh 33Ja4d, HO ¥ aHAIN3UPOBATh MH(POPMAIWIO, IPHHUMATH
PEILICHUS B yCIOBHUAX HEOIPEIEIICHHOCTH U TBOPUECKH MBICIIHUTB.

Cerogusimane TpeOOBaHUS pPBIHKA TpyZAa TakkKe IOJYEPKHUBAIOT
Ba)XHOCTh KOHTEKCTHBIX 3a7ad: paboTomaTeNW IEHAT CHOCOOHOCTh K
NPUMEHEHHI0 3HAaHMH B pealbHBIX CUTyalUsX M yMeHHE OBICTPO
alanTupoBaThcs K nepeMeHaM. KOHTEKCTHbIE 3a7add B 00pa3oBaHUU
MOJIOTABIIMBAIOT YUYAIIUXCSl K TakOMY pPOAY pPabOThbl, NPEIOCTABISIA OIBIT
pelieHust  pealbHbIX ~— npo0iieM,  KOTOpble  MOTYT  BCTPETHThCS B
npodeccroHansHoOH chepe.

CoBpeMeHHOe 00pa30BaHHME HAIIENEHO HE TOJBKO Ha 3allOMHHAHHE
(aKTOB, HO M Ha Pa3BUTHE KPUTHYECKOTO MBIIUICHUS, KOMMYHUKAaTHBHBIX U
KOJUTA0OpaTHBHBIX ~ HAaBBIKOB.  KOHTEKCTHBIE  3agadydl  CHOCOOCTBYIOT
(OPMUPOBAHUIO STHX HAaBBIKOB, IIOCKOJIBKY OHHM 4acTO TPeOYIOT 0O0CYXICHUS,
COBMECTHOTO PEIICHHUs U 00MeHa HICIMH MKy ydammmucs [2].

Bonee TOro, B YCNOBHAX IIOCTOSHHBIX H3MEHEHHMH B OOIIecTBE U
pPa3BUTUHM TEXHOJIOTHH, KOHTEKCTHBIE 3a/laud CTAHOBSTCS WHCTPYMEHTOM,
MOMOTAIOUIMM yYaIUMCSl OPUEHTUPOBATHCS B HOBBIX CHTYallUsIX, pa3BUBATh
TBOPYECKHE MOJXO/IbI K PELICHHIO MPOOJIEeM U ObITh TOTOBBIMH K TIOCTOSIHHOMY
00y4YEHUIO U CaMOPa3BUTHIO Ha NPOTSHKEHUU BCEH KHU3HU.

B o0yueHun ¢u3nke He TOJBKO MPHUIAIOT aOCTPAKTHBIM KOHLEMIHUSIM
peajbHOCTb, HO M IIOMOTAIOT Y4YallUMCS JIydlle IOHATh, Kak (U3UUecKHe
MIPUHINIB TPUMEHSIOTCS Ha INpakThke. Hampumep, 3aaum o JBIKEHUH Tel
MOTYT OBITH CBSI3aHBI C IIOBCEAHEBHBIMU CHTYAIMsSIMHU: pacdeT BpPEMEHH
JBIDKCHUSI aBTOMOOMIISL OT TOUKH A 110 Touku b mim onpeznenenue TpaeKTopuu
Opocka MsA4a B (DM3MUCCKUX WIpax, NMPH H3YyYEHUH 3SJIEKTPUYECTBA MOXKHO
NPUMEHUTH 3HAHMS O CONPOTHBIICHWH IIPOBOJOB JJIsI NOHUMAaHHs IOTEpPh
SHEPrMHM B JJIEKTPUYECKHX ILENsIX WIM PacCMOTPETh BONPOC O BBIOOpE
IIPOBOJIOB JUIS TOBBIMIEHHS 3HEprodddextuBHOCTH B OBITY. Takum oOpazom,
KOHTEKCTHBIE 3a[a4d I[IOMOTAIOT YYallUMCS B OCBOCHUH (HYHKIMOHAIbHON
IPaMOTHOCTH 4epe3 MOJIydeHne 3HaHui 110 (pu3uKe.

KoHTekcTHBIE 3aJaHusi TpeOyeT OT ydalllMXCsl yMEHHs aHAJIN3UPOBATH
uHpopMalMI0 M3 Pa3NUYHBIX HCTOYHUKOB, HWHTEPIPETUPOBATH JAHHBIE,
(dbopMynHpoBaTh THUNOTE3bI M MPOBEPSATh WX Ha MpakTHKe. B pesynbrare,
IIKOJILHUKKM CTaHOBSATCS Oojiee YBEPEHHBIMH B MNPUMEHEHHH (U3UUECKHUX
KOHLENIMI K peaNbHbIM CUTyalUsIM W pa3BUBAIOT yYMEHHE HCIOJIB30BATh
Hay4YHBIC 3HaHUS JJIsl PELISHUs TOBCEIHEBHBIX MpobieM [3;4].
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B yueOHOM mpeaMere OHHM CIIOCOOCTBYIOT Pa3sBUTHIO KPHUTHUECKOTO
MBIIUICHHS. YyJaluecs AOJKHBI aHAIN3UPOBATh JAHHBIE, ONPEAEIATh BaKHbIC
(axTOpHI, BEIOUPATh COOTBETCTBYIOIINE (DU3UUECKHE 3aKOHBI M HPUMEHSTH MX
JUI TIodMydeHHs pemeHus. KoHTeKcTHble 3amadn B (PU3HKE CHOCOOCTBYIOT
yIITyOIeHUIO HOHUMAHHMS CBSI3eH MEX/y pPa3INIHBIMHU 00IaCTIMH 3HAHUH.

KonrekcTHble 3amaun B (U3MKe MOTYT WrpaTh KIIOYEBYIO pOJb Ha
Pa3IMYHBIX 3TAlax ypoka, odoramas nporece 00ydIeHHs ¥ TOMOTasl yJaIuMes
Jy4Ile yCBaUBAaTh MaTepHall.

Ha »stane axryanmsanum 3HAHHUM KOHTEKCTHBIC 3a/add MOTYT OBITh
UCIIONIb30BaHbl ISl NPUBJICUCHHUS BHUMAHUS yYallUXcsi. JTO MOXET OBbITh
KOPOTKUH CIOKET WJIU IIPUMEDP U3 PEaIbHOM JKU3HM, CBA3aHHBIN C TEMOH ypOKa.

B MupoBoii mpakTHKe A7s OLEHKH (YHKIMOHAIBHOM TI'paMOTHOCTH
IIKOJIBHUKOB B Pa3HBIX CTpaHaX MHMpa M MX YMEHHUS NPUMEHSTh 3HaHHUA Ha
mpakTuke  paspaborana  MexayHapogHas  IporpamMma IO OIICHKE
obpasoBarenbHbIX mocTmwkeHnit yuammxcst (Programme for International
Student Assessment, PISA), koTopasi MpOBOAUTCSA MO YETHIPEM OCHOBHBIM
HaNpaBJICHUSAM: TPaMOTHOCTb 4YTEHHs, MaTeMaTHdeckas TIpPaMOTHOCTb,
€CTECTBEHHOHAYYHAsl TPaMOTHOCTh M KOMIIBIOTEpHAs I'PaMOTHOCTb, a TaKXKe
TIMSS (Trendsin International Mathematicsand Science Study).

Pe3yabraTsl U 00CyxIeHUSA

KoHTekcTHBIE 3afauM WIparoT KIIOYEBYIO pPOJIb B 3TOM IIpolecce
MOJTOTOBKH.

Bo-nepBbIX, KOHTEKCTHBIE 3aJauydl Ha YpOKax (H3MKHA CO3IaI0T
CIICHapHM, KOTOpBIE MMEIOT IpPaKTHYeCKoe INPHMEHEHHE B IIOBCEIHEBHON
KU3HH. OTO MOTYT OBITH IpHUMEpHl W3 HHXKCHEPUH, MEIUIMHBI, TEXHHUKH,
COBPEMEHHBIX TEXHOJIOTHH U IPyrux o0JyacTeii, Te NPUMEHSIOTCs pU3nYecKre
3akoHbl. CrieoBaTenbHO, MO00HbBIE 33/1a4n TPEOYIOT HE TOJBKO IMOHUMAaHHUS
TEOPHUH, HO U YMEHUS IPUMEHUTH €€ K PEAIbHBIM CUTYaLUsIM.

Bo-BTOpBIX, MEXAYHAPOAHBIE HCCIIEIOBAHMS OLEHUBAIOT CIIOCOOHOCTH
y4YalllUXCsd aHAIW3MPOBaTh CIIOKHBIE CHUTyallHM W HAaXOIUTh pEIICHHs.
KonrekcTHble 3a1au B (PU3UKE TPEHUPYIOT YUAIMXCS paccMaTpuBaTh HOBBIC
3aJlaud C Pa3HbIX TOYEK 3pEHMs, IPUMEHATh 3HAHHUSA U3yUYEHHOTO MaTepuana u
MPUMEHSTH UX JJIS PEIIeHUs] KOHKPETHBIX MPOOIIeM.

CnenyromuM  BaXHBIM  (akTOpOM  SIBISETCS ~ MEXIPEAMETHAs
MHTETpaIysl, TaKk KaK KOHTEKCTHBIE 3aJadd MOTYT OOBEAWHATH 3HAHUS W3
pasHbIX mpenMmeToB. Hampumep, 3amada, cBsA3aHHAs ¢ (PU3MKOH, MOXKET Takxke
BKITIIOYATH JIEMEHTHI MAaTEMaTHKH WM APYTHX HayK. DTO IOMOTAeT yJaIlIuMcs
MOHUMATh, KaK pas3Hble 00JacTH 3HAHUI MOTYT OBITH B3aMMOCBSI3aHBI U
HCIIOJIb30BaHbI B PEIIEHUHU CIOXKHBIX pobiiem [5;6;7;8;9].

KonrekcTHple 3amaun B Qusnke TpeOyOT OT ydJalIuxcsi HE IPOCTO
3aroMuHaHusg  (GakToB, HO W  aHauM3a MHGOPMALMH, BHIPaOOTKH
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apryMEHTHPOBAHHBIX BBIBOJIOB U NPHHATHS PEIICHHH Ha OCHOBE 3HAHUH. DTO
CHOCOOCTBYET Pa3BUTHIO yUALIUXCS KaK KPUTUYECKUX MBICIUTEIEH.

Hapsiny ¢ 3TMM, KOHTEKCTHBIE 3aJadd CIIOCOOCTBYIOT NPHUMEHEHHUIO
3HaHUH B HOBBIX KOHTEKCTaX, TAaK KaK NPEACTABIIOT CLCHAPHH, HE BCernaa
OTOBOPCHHBIE B ydeOHUKE. DTO TpeOyeT OT yJarmuxcs IPUMEHEHHS W3YIeHHBIX
3HAHUH B HOBBIX, HECTAHAAPTHBIX CHTYALHUSIX, YTO SBJISCTCS BXKHBIM YMEHHEM.

PaccmoTpuM B KauecTBe mpuMepa ypok 8 kiacca «DIeKTPUISCKUHN TOK,
HCTOYHUKH 3JIEKTPHYECKOTO TOKA. DIEKTPUYECKAs 1IeTb M €€ COCTABHBIC YaCTH,
CHJIa TOKa, HampshkeHHe». LlenmsiMiu KoToporo, corinacHo mporpaMme mpeaMera
SABJISICTCA - 00BSACHUTH BO3HUKHOBCHHUC u ycCJ10BUsA CYIIECTBOBaHUSA
anekTpudeckoro Toka [10].

DkcnepuMeHT ¢ ¢pykramu. [lBa JMMOHA MPOKAJbIBAEM TaK, YTOOBI y
HETr0 COKU BBITCKAJIM M3 KOXKYPBbI. 3aTreM BCTaBUM B JIMMOH JABE DPA3JINYHBbIC
MIPOBOJIOKH — OJIHA M3 LIMHKA, a Jpyras u3 Meau. /lanee coeanHseM npoBosia OT
METAUIOB K CBETOAMONHOMY (OHApUKYy, M (OHAPHK HAaYMHAET Mepuath U
cBetuT. TeM caMbIM, OOBIYHBIA (PYKT — JIMMOH IpeBpamaeTcsi B HCTOYHUK
cBera. TakuMm o0pa3oM, JaHHAs NEMOHCTpALMS SIBISACTCS SPKUM IpHMepaM
yyammmes, 4To Oylarogapss XUMHYECKOW peaknuH MexIy MeTallaMH U
JIMMOHHBIM COKOM CO3JaeTCsl SIESKTPHICCKHI TOK.

Pucynox 1 — DxcnepuMeHT ¢ TUMOHOM

IMocne neMoHCTpamMu ydYalmuMmcs IPEJOCTABIISACTCS OTBETUTh Ha
BOTIPOCHI:

1. Kakue  (dakropsl TOBIUSUIM HA  CO3JaHHE  IOCTOSIHHOTO
ANEKTPUYECKOTO TOKA B IKCIIEPHMEHTE C JIMMOHHBIM (POHAPHUKOM?

2. Uro TnpoHMCXOAWT BHYTPH JIUMOHA, OOEcleunBas HCTOYHHUK
ITOCTOSTHHOTO AJIEKTPHYECKOTO TOKa?

3. Kakue apyrue momoOHbIE HCTOYHHKHA DJIEKTPHUCCKOTO TOKA BBI
MOXETE MPEIIIOKNUTHb, KOTOPBIE MOTrYT 6I)ITL HUCIIOJIB30BAHbI JIsI CO3aaHUS
(oHapuKa, aHAJIOTHYHOTO JINMOHHOMY?

4. Kak MOXXHO YBEJIMYHUTH MOIIIHOCTH TAKOT'O JITMOHHOTO (hoHApHKa?
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Ha »Tame u3ydeHus HOBOTO MaTepuana KOHTEKCTHBIE 3aJauydl MOTYT
CIIY>)KUTh WIITIOCTPAllMIMU WM MPUMEpPaMHU, TOMOTAIOUIMMHU YYaluMcs JTydile
MOHAThH TEOPETUYECKHE KOHLICIIIIUH.

KoHTeKkCTHBIE 3amadW OTIAMYHO NOAXOAAT U TPYIIOBOH MK
MHIUBHUIyalbHON paboThl ydamuxcs. OHM MOTYT aHAJIU3HPOBATh CUTYAIlUU U3
peanbHOMN KU3HHM, PElIaTh 3aJadll U 00CYKJaTh CBOM PEIICHHS B rpymnme. JTO
pa3BUBAcT KOJUICKTHBHOE MBIIIUICHHE U CIIOCOOCTBYET OOMEHY HICSIMHU.

Ha »sTame mnpakTudeckoro NPHMEHEHUS 3HAHWH ydalludecs MOTYT
MIPUMEHATH MOTY4YEHHbIC 3HAHMS AT PELICHUsI OONee CIOXKHBIX KOHTEKCTHBIX
3agad. Hampumep, co3paHue mpoekTa, HCIOIb3YIOLMIEro (GU3NYECKUE 3aKOHBI
JUIA  pCIICHUS pealbHOH MpOOJIeMbl, WM MPOBEICHHE 3KCICPHUMEHTA,
JEMOHCTPHUPYIOLIETO TeopeThdeckue KoHuenmu [11].

KonTekcTHEIC 3aJa4u MOTyT OBITh HCIIOJB30BaHbI U 3aKpCIIJICHUSA
Matepurajia U MPOBEPKU MOHUMAHUA yHaAlITUMUCH I/ISy’{eHHOﬁ TEMBI. JTO MOTyT
OBITh 3aa4d JJIs1 CAMOIPOBEPKU WM 3aJaHus Ha JIOM, KOTOpbIC TPeOyroT
MIPUMEHEHHS 3HAHUH B HOBBIX CUTYaIIHSX.

Pywwa__ =

PencTuaHoe
seuectao

Pucynoxk 2 — Ilepemennsiit pe3uctop [4]

Hampumep, mocne o0bsicHeHHs 3akoHa OMa MOXHO MPEIJIOKUTH
paccMOTpeTb paboTy moTeHImoMeTpa. Llems ypoka mpw 3TOM — NPUMEHSTH
3akoH OMa U1 yyacTKa Uenu npu peuienuu 3anad [10].

Perymnsitop rpoMKOCTH, W TTOTEHIIOMETP, SBISCTCS Ba)KHOH YacTBHIO
HaIlIeH ayJIMOCHCTEMBI, XOTS HHOTJa MBI U HE 33 yMbIBaeMcCsl 0 ero pabore.

AyauocuctemMa — 3TO MOTOK 3JEKTPUUECKOTO CUTHAJA, HJIEKTPUUECKUI
TOK, KOTOPBIII XOUeT MPOWTU uepe3 peryisTop rpoMkoctd. Kornma peryunsrop
YCTaHOBJIEH HA MUHAMYME, €0 CONPOTHBIIEHNE BBICOKO, M TOJIBKO Majasi 9acTh
ayJIMOCUTHAIa MOXKET MPOUTH 4Yepe3 Hero, Jienas 3BYK THIe. DTO Kak Oyaro
KpaH MOYTH 3aKPBIT, ¥ TOJIHKO HEOOIBIIOE KOJTUIECTBO BOJBI MMPOXOIUT CKBO3b
HETO.

OpnHako, Korja BhI TTOBOPAYMBAETE PETYISATOP B CTOPOHY MaKCHUMyMa,
€ro CONPOTHUBJICHUE YMEHBIIACTCS. ITO OTKPBIBACT IIYTh JUIsI OOJBIIETO MTOTOKA
AJIEKTPUYECKOTO CUTHAJNIA B AYJHOCHCTEMY, JIeiast 3BYK rpoMue, MoT00HO TOMY,
KaK OTKPBITHIN KpaH JaeT MaKCUMAaJIbHBIM MOTOK BOJBIL.
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Takum 00pa3oM, peryasiTop TIPOMKOCTH KOHTPOJHPYET YPOBEHB
CUrHaja, KOTOPBIH MMOCTYNaeT B ayIMOCUCTEMY, H, CJIEJOBATEIbHO, ONIPEACIISIET
I'POMKOCTB 3ByKa, KOTOPBIH MBI cibluM. OH NOA00€H perysiTopy rpOMKOCTH
B HAILCH JKU3HU, TI03BOJISS HAM HACTPAMBATh 3BYK IT0]] HALIH IIPEATIOYTCHUSL.

PacMoTpuM paboTy perynsTopa I'pPOMKOCTH C TOYKH 3pECHHS 3aKOHA
Owma. 3akorn Oma yTBepxmaeT, yTo cmima Toka (I) B siexTpuueckoil memu
mponopuroHanbHa HampspkeHuio (U), mpuinokeHHOMY K Ienmd, W 0OpaTHO
mponopuroHaigbHa compotuBieHnio (R) menmm. ®opmyna 3akonma Owma
BBITJIAUT CJICITYIOIIM 00pa3oM:

M

Korma Mpl paccmarpuBaeM pa0oTy peryisTopa IpoOMKOCTH B paMKax
3akoHa OMa, MOXKEM CKa3aTh, YTO H3MEHEHHE COMPOTUBIICHUS IOTCHIMOMETpa
(perynsaTopa TPOMKOCTH) TIPUBOAUT K U3MEHCHMIO HANpsDKeHUS Ha HeM. [lpu
MHHHAMAJIbHOM COTPOTHBICHUN pEryisiTopa (Korja 3BYK MAaKCHMAJbHBIN),
HanpspKeHWEe Ha HeM OyZleT BBICOKHMM, YTO IO3BOJIUT OOJIBIIEMY KOJMYECTBY
3ByKa TIPOXOAWTH dYepe3 ayAuocucreMy. HampoTuB, npH MaKCHMaJbHOM
COIIPOTHBIICHUN PEryJIsTOpa (KOrja 3ByK MUHUMAIbHBIN), HAPSHKEHUE Ha HEM
OyIeT HU3KHM, YTO OTPaHUYUT HOTOK 3BYKa 4epe3 CHCTEMY.

Tabmuma 1.

Venosue 3a0auu. Tlycts B Hameil ayquocucTeMe HCTOYHHUK HANPSHKCHUS HMEeT
3HadyeHue 24 B, a nuHaMuK nMeeT conpotuBieHne R;=4 Owm.

O06cyxaenne BcraBpTe npomnymieHHbBIe CI0Ba.
IIpu MuHUMaNBEHOM [Ipu MakcumManbHOM [ToTok 3ByKa uepe3 ayaAMOCHUCTEMY
COTNIPOTHUBIICHUU CONPOTHUBIICHUU OyneT U3MEeHSTHCS B COOTBETCTBUH
perynsTopa perymsTopa C U3MEHEHUEM HallpsDKeHHs Ha
(moTeHMOMETpa) MPEIOJI0KUM, YTO peryisTope.
HPEANIOI0KHUM, YTO €r0 €ro CONpPOTHUBIICHUE
COTPOTHBIICHUE cocrasisiet 100 Om.
cocrasisieT Rp =10 Om.
Mps1 MOXxeM

HCIOJIL30BaTh 3aKOH
Oma, 4yTOOKI HAlTH
HANpsDKCHUE Ha
peryssrope: U=1-R,

Pemienue
1. Ham u3BecTHO, 4TO 1. ITo ananoruu c [Ipu BEICOKOM HaIpsHKEHUU
JUHAMHK UMEET MIpeIbIAYIIIM (MUHHAMAJIBHOE COTIPOTUBIICHHUE

conporusieHne 4 OM u
HanpsKeHHE

pacyeTom, MBI MOKEM
HaAWTH TOK, a 3aTEM

peryisTopa) IOTOK 3ByKa OyaeT
Gouee ,
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HCTOYHHKA COCTABIISICT HaTpsHKEHHE Ha
24 B. MbI MOXXeM perymsTope:

Ha#TH ToK (I) ¢ I =

MOMOIITbI0 3akoHa OMa U=
UL IUHAMUKA!

I=U/Rx=

(momumnTe perieHue)

2. Tenepb MBI MOXKEM 2. ITo ananoruu c
HCIIOb30BATh MPEIBLTY M

HaliJleHHOE 3HaYCHUE pacueTom.

TOKa, YTOOBI HAWTH
HarpsHKEHUe Ha

peryusTope:
U=IRp=
(momumnTe perieHue)
3. Takum oGpa3zom, pu 3. Takum oGpazom, IIpu HU3KOM HaIpsKEHUU
MHHHUMAJILHOM IIPU MAaKCUMATbHOM (MakcHMaIbHOE CONIPOTUBIICHHUE
COIIPOTHBIICHUH COTIPOTHBIICHUHI perynsTopa) oH OyneT
perymsitopa perynsaTopa
HalnpsDKEHHE Ha HeM HaIpsHKEHHEe Ha HeM
COCTaBJISIET B. COCTaBJLIET B.

Takum oOpa3omM, B coyeTaHuu ¢ 3aKOHOM OMa, peryisiTop TPOMKOCTH
UTpacT pOJIb KIFOUYEBOTO JJIEMEHTa, KOTOPHIH KOHTPOJHPYET KOJIMYECTBO
JJEKTPUYECKOTO  CHTHANA, TMPOXOAAIICTO  4Yepe3  ayAHOCHCTeMY, W,
CJIEZIOBATENFHO, YIPABISIET TPOMKOCTBIO 3BYKa, KOTOPBIH MBI CIIBITIIHAM.

KonTekctHple 3amaunt MOTYT OBITH 3(QQEKTHBHO BCTPOCHHI Ha BCEX
JTamax ypoka, crmocoOCTBys Ooliiee TITyOOKOMY MOHHMAaHHUIO MaTepHalia, ero
MPUMEHEHUIO Ha TIPAKTUKE ¥ PA3BUTHIO KPUTHUYECKOTO MBIIUICHHUS Y YIaIIXCs
[12;13;14].

Vcronb30BaHHe KOHTEKCTHBIX 3a/1a4 Ha YPOKaxX (PU3UKH CIIOCOOCTBYET:

- yrIyOJeHWIO MOHMMAHHS H3y4aeMOro Marepuaiga — IO3BOJISIOT
ydamuMcsa BHUACTb TNPUMEHCHHUE TCOPUM B PEAJIBHBIX CUTyalludX, 4YTO
yrayOssieT uxX moHuMaHue PU3NIECKUX KOHIETIINI U 3aKOHOB;

- Pa3BUTHUIO MPAKTUYECKUX HABBIKOB — PEIIEHUE KOHTEKCTHBIX 3a/ad
TpeOyeT NPUMEHEHUS TEOPUU K pPEajbHBIM CICHAPUSM, YTO DPAa3BHBACT Y
LIKOJIbHUKOB MTPAKTHUECKYIO0 KOMIIETEHIIUIO B PELICHUH 3a/1a4;

- MOTUBALlUU U UHTEPECY K NPeaMETy — CUEHAPUU U3 PEaIbHOM KU3HU
WIH COBPEMEHHbIE NpPUMEpPHl NMPHUBJIEKAIOT BHUMAHHE YYalIUXCS W JEIaroT
y4eOHBIH MaTepHral 0oJiee HHTEPECHBIM U TIOHSATHBIM;

- PasBUTUIO KPUTHUYECKOT'O MBIIJICHUA — KOHTCKCTHBIC 3aaadu
TpeOyIOT aHanu3a, UHTEPIPETAMd W PEIIeHUus MpoOIeM, 4TO CIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOTO MBIIUICHUS W YMEHUS NPUMEHSTH 3HAHUS B Pa3HBIX

CUTYyalusX;
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- p€aJiIbHOMY NPUMCHECHUIO 3HAHUH — ydamuecsd ydaTcs HUCIIOJIb30BaTh
(I)I/I3I/I‘{GCKI/IG KOHICTIINH JJIA peUICHUA PpCaJIbHBIX HpO6J'IeM, 4To
NOATrOoTaBJIMBACT HMX K MNPUMEHCHHIO 3HAHUH B 6y}1y111ei/'1 HpaKTPI‘iCCKOfI
JACATCIBHOCTH.

A3BUTHUIO
THYCCKUX
BBIKOB

peansHO

MPUMECHCHUIO,

BallMK U
KPUTHYECKOTO HHTEpECY K
MBIIIIEHHS MPEAMETY

Pucynok 3 — Mcnonb30BaHre KOHTEKCTHBIX 3a7a4

WTak, KOHTEKCTHBIC 33aJ]a4ll UTPAIOT BAKHYIO POJb HA YpOKax (hU3UKH,
[IOMOTasl ydYallUMCS HE TOJBKO TOHSATh TEOPUIO, HO M OCBOHTH YMEHHSA
MIPUMEHSATH 3Ty TEOPUIO B Pa3HOOOpA3HBIX KOHTEKCTaX, 4TO JENaeT IMPOoIecc
0o0yueHust OoJiee LEHHBIM M TpeOYyeT HE TOJBKO 3HAHWH, HO U CIIOCOOHOCTH
LIKOJIbHUKOB MPUMEHSITh 3TH 3HAHUS B pealbHbIX CUTYyalHsIX.

IIpakTuka pemieHUss KOHTEKCTHBIX 3aJauy IOMOraeT  y4alluMcs
VIIYYIINTh HaBBIKK OBICTPOro W 3(P(EeKTHBHOrO pEHIeHUs 3aaad, 4TO TaKXKe
BaXKHO MPHU O'PaHUYEHHOM BPEMEHHU IIPU UTOTOBOM aTTECTAIMH.

BriBoabI

WTak, KOHTEKCTHBIE 33714l B y4eOHOM Ipoliecce 1o GpU3MKe He TOJIBKO
ITOMOTAIOT yJalIuMCs JydIlle YCBOWTh MaTepHall, HO M MMOATOTABINBAIOT UX K
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YCIICIIHOM clade WMTOTOBOM aTTecTaluy, pa3BHBash HEOOXOIUMBIE HaBBIKU
aHalM3a, IPUMEHEHMS 3HAHUH M PEIICHHs 3a/1a4 B PAa3JIMYHbBIX YCIOBUSAX. DTH
3aJja4yd  CTAHOBATCS (YHIAMEHTOM JUIi IPaKTHYECKOrO  IPUMEHEHHUs
TEOPETHUYECKNX 3HAHNH B PEAbHON KHU3HH, YTO ABISIETCSA KIFOUEBBIM aCTIEKTOM
MOATOTOBKH K OyIymiei mpodeccHoHaIbHOM NeITENbHOCTH YUaIIXCSl.

KoHTekcTHBIE 3amaun B COBPEMEHHOM  OOpa30BaHWM  WTPAIOT
pELIAoNIyIo poib, o0ecreunBas He TONBKO OCBOSHHE y4EOHOTO MaTepHana, HO
W ero NoHNMaHWe Ha Oojiee TIIyOOKOM ypOBHE. OJTH 3afaddl HE IPOCTO
NPEACTABIIOT COOOM OOBIYHBIC 3aJaHMs, OHHM OXBATBIBAIOT pEaIbHBIC
CliCHapuu MU CUTyaliuu U3 HOBCCHHGBHOﬁ JKU3HHU, CTUMYJIUPYS YyUalluxcCd K
KPUTHUYECKOMY MBIIIJICHUIO U IPAKTUYECKOMY IIPUMEHEHUIO 3HAHU.

OHHOﬁ N3 KIIOYCBLIX TMPHUBJICKATCIBHBIX YEPT KOHTCKCTHBIX 3aJav
SIBIIIETCSL UX CIIOCOOHOCTH YCTaHABIMBATH CBSA3b MEXY TEOPHEH U MPaKTUKOM.
OTH 337a4M TakXe CIIOCOOCTBYIOT Pa3sBUTHIO aHAIUTHUECKUX U MPOOIEeMHO-
OPHUCHTHUPOBAHHBIX HABBIKOB, TaK KaK HX PCIICHHUEC Tpe6yeT OT ydalluXcCsa HE
TOJBKO 3HAHUS TEOPUHM, HO M YMCHHS TNPHMEHATh HMX Ha MpPAKTHKE, YTO
(hopMHpyeT Yy HUX HaBBIKH CAMOCTOSITEIIFHOTO aHAJIN3a CUTYaLUH.

KoHTekcTHBIE 3agaud, Kak NPaBWUIIO, OXBATHIBAIOT MHOTHE pPa3feibl
Kypca (pu3uky, HeoOXO0aUMBIE IS aHAJIN3a M PEIICHUS] KOHKPETHOM CUTYallny,
a TaKke MOTyT OBITh HamlpaBlICHbl Ha NPUMEHCHHWE 3HAHHH M3 IPYTHX
npenMeTHbIX obnacteid. Takum oOpa3om, pelIeHHe Takoro pojaa 3ajad
ABJACTCA OJHUM U3 TJIaBHBIX CPCIACTB (bOpMI/IpOBaHI/ISI " PpasBUTUA KIIOYCBBIX
KOMIIETEHIIU.

B HaACTOAIICC BpEMs KOHTCKCTHBIC 3aJa4u HalJInu HIUPOKOE
NPUMEHEHHE HEe TOJIbKO B cdepe o0pa3oBaHHs, HO M B IPOIpPaMMHUPOBAHHH,
peksiaMe, MapkeTHHre, chepe OM3Heca U MpeANpPUHUMATEIbCTBA.
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OU3UKAJJATBI KOHTEKCTIK MIHAETTEP
OKYWBLJIAPJABIH HEI'I3T'I KY3BIPETTEPIH
KAJIBIIITACTBIPY KYPAJIBI PETIHJIE

byrn  makanaoa Qusuransi OKbImy  npoyecinoe
OKywiblIapobly — Hezi3ei  KY3blpemmiiikmepin — O0ambimyad
KOHmMeKcmmix minoemmepOiy acepin 3epmmetioi. Konmekcmix
MiHOemmepOiy — wiapmel — HAKmMul  OMIpAIK  Jcazoaiinap
0012aHObIKMAH,  01apPObL  wewty — OKYWbLIApOblY — Hezi3el
Kysvbipemmepin Kanvinmacmuipyea wiknai emedi. Aemop 7-9
CIHBIN  OKVULBLIAPbIHA — ApHANEAH 0Ky 0Oenimoepi  6otiviHwa
@u3suka noHinen KOHMeEKCmIK MiHOemmepoi 23ipiey MIHOemiH
Kouowl.  Makanaoa  cabakmely — apmypni  KezeHOepinOe
Kowmexcmix — ecenmepdi  KOAOAHY, OAApOblH — MAmMepuaniovl
mycinyee, GHATUMUKANBIK 0a20bI1APObL KATLINMACMbIPYEA HCIHE
OKYWbLIAPOblY — CHIHU  OWIAYbIH — OaMblmyed dcepin manoay
Kapacmulpbliadvl. Aemop ¢husukaunely apmypii caiaiapbiHOda
«Mexanukay, «dnekmpomacnemusmy, "Onmukacuagmol nagmol
KOHmMeKcmix — ecenmepdi YcwviHaovl. Makanadoa @usukanviy
3aHOapObl KONOAHY YUliH HAKMbl CyeHapuiliep KYpyoazbl pOiliH
ManKuliai — omuipuin, 0Ky  npoyecine  KOHMEKCMMIK
mancolpmaniapovl  eneizy adicmepi  awwiiaovl. byn  moacin
OKYWbLIapObly Maxvipvinnen benceHoi o3apa apexkemmecyine
biKnan emeoi, Kbl3bl2YUbLILIKIMGL  bIHMAIAHOBIPAOLL  HCIHE
Mamepuanodvl ueepyoi oicakcapmaowvi. 3epmmey Hamudicenepi
Oinim bepy npoyecine KOHMEKCMIK MANCLIPMAIapobl eHeizyoiy
muimOi  cmpamezusiapely  eckepe — Omuipbln,  QUIUKA
cabakmapuln a3ipreimin mapoOuewinep ywin naudaivl 601yb
mymkin. Kowmexcmix ecenmep Oencini 0ip sicaz0atiovl manoay
JIcoHe wleuly YuwiiH Kagicemmi Qu3uKa KYPCbIHbIH KOnmeceH
bonimoepin Kammuowbl JHcaHe OAcKa nNaHOIK cananrapoasei OLNIMOL
Konoanyza — Oaguimmanybl  Mymkin.  Ocwvliaiiwa, — MyHOal
MinOemmepOi wewly Hezizei Ky3vlpemmepoi KAIblnmacmulpy MeH
oamulmyovly Hezizel KYpanoapuinbiy 0ipi 601610 MabbLIAObL.

Kinmmi ce30ep: oKy npoyeci, pusuxkanvl oxbimy, 3epmmey
Kbl3Memi, KOHMeKCMIK —Mindemmep, Hezizel KY3vlpemmep,
DYHKYUOHANOBIK CAYANINDLIBIK.

*A. V. lvanov
Secondary school No. 40, Republic of Kazakhstan, Pavlodar;
Margulan Pavlodar Pedagogical University,
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CONTEXTUAL TASKS IN PHYSICS AS A MEANS OF
FORMING KEY COMPETENCIES OF SCHOOLCHILDREN

The article explores the impact of contextual tasks on the
development of key competencies of students in the process of
teaching physics. Since the condition of contextual tasks is
specific life situations, their solution will contribute to the
formation of key competencies of schoolchildren. The author has
set the task to develop contextual problems in physics for
educational sections for students in grades 7-9. The article
examines the use of contextual tasks at various stages of lessons,
analyzing their impact on the understanding of the material, the
formation of analytical skills and the development of critical
thinking in students. The author proposes specific contextual
tasks in various branches of physics, such as «Mechanicsy,
«Electromagnetismy, «Optics». The article reveals the methods
of introducing contextual tasks into the educational process,
discussing their role in creating realistic scenarios for the
application of physical laws. This approach promotes active
interaction of students with the subject, stimulates interest and
improves the assimilation of the material. The results of the study
can be useful for teachers who develop physics lessons taking
into account effective strategies for introducing contextual tasks
into the educational process. Contextual tasks, as a rule, cover
many sections of the physics course necessary for analyzing and
solving a specific situation, and can also be aimed at applying
knowledge from other subject areas. Thus, solving such tasks is
one of the main means of forming and developing key
competencies.

Keywords: educational process, physics education, research
activities, contextual tasks, key competencies, functional literacy.
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OPTA MEKTEIITE ®U3UKAHBI OKbITYIAFbI
KOMIBIOTEPJIK MOJEJIBJEY 91ICI

Opma  mexmenme 0Ky npoyecinoe — aKnapammoly
MeXHON02UANAPObl KOIOAHy Kazipei manoa 0inim bepyodiy Heeizel
bazoimuina atnana 6acmaodvl. OKy npoyecinoe KoMRbiomepoi
natioanany Ooubinwa ¢usuka naHi epexute opviHea ue. byn
DUUKATBIK bLTLIM MEH ecenmey MexXHUKAChl apacblHOagbl 03apa
moigbl3  OQUIaHbICNEeH  aHbIKMATbIHAdbl.  Makanada opma
Mexkmenme Pusuxa noHiH oKbIMYyOa aknapammoix
MeXHON02UANAPObl  KOLOAHY JHCIHEe KOMNbIOMEPIIK MOoOoenboey
epekwenikmepi cunammanadvl. Maxananeiy makcamel — opma
Mexkmenme U3UKAHbL OKbIMYOd KOJIOAHBLIAMbIH KOMILIOMEPIK
20icmepOi  Kondamy — HeziziHOe — OKYWbLIApOblY — OOUbIHOA
KOMNbIOMEPTIK CayammbliblK, 0a20blLlapbli KANbINMACMbIPY MeH
oamvimy mMymkinoikmepin kepcemy. CoHvlMen Kamap, MaKaiaoa
Qusukanely  Kybwubicmap Mmen npoyecmepdi  moodervoeyoe
KOMABIOMEPNIK MeXHON02UsANapobl KONOaHy Kadcemminikmepi
Kapacmulpoliadvl.  Aemoprap — opma  Mekmenme — QQuUKa
cabagvinOa  QuzuKanblk KyOulivlcmap MeH —npoyecmepoin
KOMABbIOMEPIK MOOeIb0epiH anyoa Hemece 01apobl KONOaHyod
MathCad, MATLAB (Simulink), MARC+Mentat 1, COMSOL
Multiphysics, Startflow xomnwsromepaix  6az0apramanapoin
YCbIHAOL.

3epmmey adicmepi peminde opma Mmexmenme @OUIUKA
NoHIH OKbIMYOA KOMNBIOMEPIIK MOoOeaboey 20icmepin KoI0auy
O3eKMINICIH auamvli OMAHOBIK JICIHe WemendiK 2anbiMOapoblly
SbLILIMU  eHOeKmepine JICypeiziieen manoay, COHbIMEH KAmap
CUHME3 JICIHE IHCAMNBLIAY d0ICMEPI AbIHObL.

Aemopnap maxanada «QuuKaAILIK KYObLILICIAD MeH
npoyecmepoi modenvoeyee MYMKIHOIK bepemin Komnbromepiep
MeH Ysiibl menedhonoapovl gusuxa caba2viHoa Koaoamy 0acmypii
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QUBUKATILIK NPAKMUKYMHBIE, MYMKIHOIKMEPIH Keyelumeoiy Oe2eH
MYACLIPLIMOAMAHBL KENMIPeOL.

Kinmmi cesdep: komnviomepnix moodenvoey, ¢usuka,
aAKnapammolx, MexXHOI02Usl, MAMEMAMUKATbIK, MOOEb.

Kipicne

Kasipri yaxsiTTa OitiM Oepy canxachIHBIH aJIBIHAA TYPFaH 0aCTHI MaKcaT
— OimiM Oepy camachlH KeTepy, JKeKe TYJIFaHbl KaJBIITACTBIPY, KOFaMIBIK
CYpaHBICTHI ©Tey, emimi3zeri OimiM Oepy XYyHeciH XaJbIKapajblK JeHTeiTre
KETKI3y, ceHTin onemaik OuTiM KeHicTiriHe eHy. OcblFaH OaiiaHbICTHI
OKYIIBLIAPAbIH aKbII-0OH KabineTTepin JIAMBITY, TaHBIMIBIK
KbI3BIFYLIBUIBIKTAPBIH apTTBIPY VINIH KaXXETTI jKarjaiiap jkacay MeEKTEITIK
OUTIMHIH, COHBIMEH KaTap MAaTeMaTHUKAaJIbIK OoHE (DU3MKAIBIK OiLTiM OepymiH
HETi3ri MIiHJCTTepiHiH Oipi Oonbin TaObuIambl. By MiHmeTTepai opbiHAayaa
cabaKkThl YHBIMAACTHIPY MEH OTKi3yJe KOJJIAHBUIATHIH MHHOBAIMSUIIBIK OKBITY
omicTepi MEH ToCUAepi MICTTYIIT pell aTKapabl.

Opra MexTenTe (U3WKAHBI OKBITYyJa 3aMaHayw OiuTiM OepymiH XKaHa
TEXHOJOTHSUIApBIHBIH,  MYMKIHIIKTEpiH OKyHenml Typae NaiaanaHbUIMaysl
mefarorrapia THICTI TOKipuOeHIH OolMaybIHa, aKMapaTTHIK MOICHUCTTIH
KETKUTIKCI3ITIHE JKOHE OJIEMHIH aKmapaTTHIK OeifHeci MEH OHIAaFrbl aJaMHBIH
OpHBI TypaJibl WAESHBIH XKETKiTiKCi3 OonybiHa OaitnansicThl [1]. Kasipri Tapna
¢u3mkanplk  OLTiM  Oepy  cajachlHia — aKMapaTThIK-KOMMYHHKAIMSUIIBIK
TEXHOJIOTHSUIAP/Ibl Maiaanany eceOiHeH OumiM Oepy MNpOIECiH JKAHFBIPTYFa
oHe OuriM Oepy camachlH apTThIpyFa MYMKIHAIK OepeTiH THUIMII Taciinaepliy
KOJIIaHBUTYBI JKeTUImipinyae. Pu3nka MoHIH OKbITYIa KOJIAAHBUIATBHIH OIiC-
TOCUIACPiH Oipi KOMIBIOTEPIIIK MOJICIIBACY SiCi OOJIBII TAOBLTA I

Opta MekrenTe (HU3UKAHBI OKBITY Macelieci OOMBIHIIA COHFBI KbUIIAPHI
Ka3bUIFAaH FBUIBIMH oJieOMeTTepre JkacajblHFaH Tajlay MEH KypriziireH
3epTTeyNiep aTajfaH MOCENICHIH ol J¢ ©3eKTi eKCHIIriH Kepceredi. ATam
aiitatelH  OoJncak, OepiireH Ti3iMIi (U3WKAHBEI OKBITYJa KOMITBIOTEPIIIK
MOJIETIbJICY QMICIH KOJAAHYAbl apTTHIPY MEH OHBI XETUIIIpYy MaceieiepiHe
OailyIaHbICTBI OTAHIBIK JKOHE IIETEN K FaIBIMAAP/bIH eHOCKTepl Kypabl.

D. Sands [2], M.B. I'pu6oBa [3], E.JI. Autudeena [4] xkoHe T.6.
IIETeNIIK aBTOPIApABIH eHOeKTepi OChl cajara apHaiuFaH. bym OarbITTap
OolipIHIIA XKYpri3inren 3eprreynep HoTmwxkenepin Jl. Kacenos [5], JIT.
KacenoBa [6] >koHe T.0. OTaHIBIK FaJbIMIAPIBIH €HOCKTEPIHEH Ke3JecTipyre
Oomnanel. Atam etcek, JI. Kacenos, A.Y. AGyosa, T.M. Unepbaes, ®.V.
Abyosa, I'.A. Kanraraif aBTOpiapbIHBIH Oipirim Kypri3iireH eHOeriHme «...
(GU3MKANBIK KYOBUIBICTaD MEH TMPOLECTepli KOMIBIOTEPIIIK MOJENIbACY
aKMapaTThIK TEXHOJOTMSUIApAbl FBUIBIMJA KOJIIAHYIBIH €H IIepPCHEeKTUBTI
OarbITTapbIHBIH Oipi O0JbIN TaObUTaAB nen Oepineni [5, 150 6.].
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E.JI. AutudeeBanbiy [4] reutbiMu eHOeringe: 1) ¢usmka KypchiHIa
TEOPUSUIBIK JKOHE IMPAKTHUKAJBIK eCeNnTepiAi LIenry Ke3iHae (DU3MKaJbIK KOHE
KOMITBIOTEPIIIK MOJIeJIb/Iey 11 OIpiKTipy Macesenepi KapacThIpbLIabl; 2) MEKTen
OKYIIBLTAPHIHBIH (DHU3UKAIBIK MOJENBACY HaFAbUIAPHIH TaMBITY KasKeTTLTITri
KenTipineni; 3) xacaiaraH OoJpKamzIap TYPFBRICBIHAH (DH3UKANBIK KYOBUIBICTHIH
MaTEeMaTUKaIBIK MOJCIIHE KOMWBUIATBIH TaJanTapbl AaHbIKTANbIHFAaH; 4)
MOJIETIb]I HAKTBI IIPOIECKE >KAKBIHAATY MpOLECi KYObUIBICTBI CHIATTaWTBHIH
MaTEeMaTUKAIBIK JKOHE (DU3UKAIBIK MOJENBACP HEPaApXHACHl IMO3HIMSICHIHAH
YCBIHBUTABI; 5) (U3UKANBIK €CenTep i memnry OapbICHIHIA, MBICANbl, MarHHUT
OpICIHIH KeHICTIKTIK MoaemiH Kypyaa MATLAB konman6ainsl OarmapiaMachia
KOJIJIaHY KEeNTipiIreH.

M. 3. Hacupos, H. M. HOmnpamesa, C. J. Mar6abacBanbiy [7]
3eprreynepinie  MOBILE BASIC Herizinae (u3MKanblK MpomecTepai
MOJIENIBZICY MYMKIHIITT KapacThIpbUIa[bl. ATam aWTKaHIa, KOKKUCKKE
OypBILINEH JIAKTHIPBIIFAH JICHEHIH KO3FaJbICHIH MOJENBACY, YIIy OYpPBIIIBIH
aHBIKTAy aJTOPUTMI KYpPBUIFAaH JKOHE NaWJalaHyIIBIHBIH TaIChIPMaHBI
©3/1iriHEeH OPBIHAAYABIH 00BEKTHBTI MYMKIHIITI CHITaTTaIBIHAIBI.

O.E. MakapoBanblH [8] ecHOerinme OepiireH 3epTTEyNep HOTHXKECi
OoffpIHIIa (U3MKAHBI OKBITY OaphICEIHOAa HWAead TYpre KeNTipilreH
KOMITBIOTEPIIIK MOJETBJICPAl KOIIaHy OKYIIBIIAPJBIH OPTAK 3aHIBUIBIKTApPIbI
ama Oiny, Tankpuiaii Oimy, OoypkaM jkacail Oily HarIbUIapblH JIaMBITyFa
MYMKIHIIK Oepemi, aa oJ ©3 Ke3€riHAe OKYIIbIHBIH OOWBIHIAA (HU3UKATIBIK
Oiaypl 1aMbITaJbl.

M. B. I'puboBa [3] e3iHiH 3epTTey >KYMBIChIHAa MEKTENTiK (u3nKa
KYPCBIHBIH HEri3ri Oeiimzaepi OOMBIHIIA TEOPUSUIBIK MaTePHAIAAPIbl UTEPyIe
MaTeMAaTHKAIIBIK MOJCIBACYAIH 9IiCHAMACBIHA OKYIIBUIAPABI KYHeli Typie
YHpeTyliH opmicTeMeciH YChIHaAbl. ¥CBHIHBUIFaH oficTeME OKYIIBUIAP/IBIH
GoifbiHna (u3MKaNBIK KyOBUIBICTAp MEH MpoLEeCcTepAi MaTeMaTHKaJIBIK
MoJIeNbAey OUTIMIEpiH JaMBITHIT KaHa KOHMaid, COHBIMEH KaTap aTajFaH oJIic
TEOPUSUIBIK MaTepHalIbl TYCIHYy JAEHTeiiH alTapibIKTali >KOFapbUIaTyFa
MYMKIHIIK Oepeti.

JKorapbla KapacThIpbUIFaH JUCCEPTALMSUIBIK JKYMbICTapAbIH MaKcaThl
(u3vKa FHUIBIMBIHIIA KOMIIBIOTEPIIIK MOJIENBJSYiH Makga OOJFaH caixachlH
inrepinery Oosbin Tadbmaapl. M. @. Ky3Henos [9] e3iHiH FRUIBIMU €HOETIHIC
OKBITY Kypaybl PETiHJE KapacThIPbUIATHIH KOMIBIOTEPIIK MOJEIbACY/AlI OKY
NPOLIECIHC KOJJaHy OKYLIBUIAPABIH ©3[IK >KYMBICHIHBIH MAaHbI3IbLIBIFbIH
apTTHIPATHIHABIFBI Typabl KENTipei.

JlerenMeH, JKofapblia aTanFaH eHOCKTepZi Taiujam, capanaid Kele,
3epTTey MACENECiHIH 9pTYpIi acnekTiyiepi OoibIHIIa ipreni eHOekTepaiH Oap
eKeHIHe KapaMacTaH, (pu3uKaHbl OKBITYa KOMITBIOTEPIIIK MOJENBCY 9IicTepiH
KOJITAHYABIH ~ OMICTEMETIK Heri3gepi oii  Je  OJKETKUIKTI  JeHreine
KapacTbIpbUIMaraH, TEOPHSUIBIK JKOHE SJIICTEMEINIK TYpFbIa aJli Je >KeTImipy i
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KaxeT ereni. JleMek, OTaHABIK XXOHE LICTENAIK FalbIMIAPIbIH CHOEKTepiHe
KYPri3iireH  TajijayJblH  HOTH)KECIHIEC  aHBIKTAIbIHFAaH, YCHIHBUIATHIH
KOMITBIOTEPJIIK MOJIENbACY S/IICIHIH OKY IPOIECiH/Ie KOJIAaHbLTYbI OitiM Oepyi
MOJIEpHU3AIMSIAY TaJanTapblHa coiikec, OimiM Oepyni AaMBITYIBIH 3aMaHAyH
TEH/ICHIMACHIHA OalJIaHBICTE ©3€KTi OOJNBINT KalaThIH MocelenepiH Oipi
eKeH/IITiHe KO3 JKeTKi3yre Oorapl.

3epTTey MOCeNeCiHiH ©3eKTiNiri, TEOPHSIBIK JKOHE IPAKTHKAJBIK
TYPFBIOAH MAaHBI3ABUIBIFEI OpPTAa MEKTENTE (HM3MKAHBI OKBITYABI TCOPHSUIBIK
HETi3[IeN, OHBI JKY3eTe achIpyAbl OMiCTEMEINiK KaMTaMachl3 €Ty Ka)KeTTiMTiH
kepcereni. OcbIFaH OailylaHbICTBI MOCEJICH] LICUIY/AiH MaKCaThl: OpTa MEKTENTe
(Gu3MKaHBl OKBITYyAa KOJIIAHBUIATHIH KOMIBIOTEPIIIK OICTEepIi KOJIaHY
HeTi3iH/e OKYIIbUIApAbIH OOMBIHAA KOMIBIOTEPJIK CayaTThUIBIK JaFAblIapbiH
KaJIBINTACTBIPY MEH JaMBITY MYMKIH/IKTEpiH KOpCceTy. ATallFaH MaKcaTka Kol
JKETKI3Y YIIIH KeJeci MiHIeTTep KOWbLIaIbl:

- opra MeKkrTenrte (HU3MKaHbl OKBITYyHA (HU3UKAJIBIK KYOBLIBICTAp MEH
mporecTepai KOMIBIOTEPIIIK MOJICITBICY QmiciH KOJITaHYABIH
apTHIKIIBUIBIKTAPEl MEH epPeKIIeTiKTepiHe, THIMIIITIHE TaJIay KYpridy;

- opTa MeKTenTte (pU3MKaHbI OKBITYAa KOMIIBIOTEPIIIK MOJENIBACY OMICIH
KOJIJaHYABIH 9JiCTEMEINIK acTICKTIIePiH aHBIKTAY.

Marepuanaap MeH dicrep

Kazipri yakpiTTa oOpTa MekTenTe (M3MKAHBl OKBITY IIPOLECIH
YUBIMIACTBIPYFa XKaFaail ®KacalThlH OTAHIBIK aKMapaTThIK IUIaT(opMaiapabiH
Kericeyuniri MeH uudpiblk OutiM Oepy oJicTepiHIH a3 KOJAaHBUIYBI
Oaiikananel. Con cebenteH opTa MeKTenTe (M3MKaHBI OKBITYAA (H3UKAJIBIK
KyOBbLIbICTAp MEH IIPOLIECTEP/Ii CHIIATTay/la KOMITBIOTEPIIIK MOJENbACY dici eH
TUIMII 9jicTepaiH Oipi O0bIN TaObLIA B

Monensaey — 6iiM 00BEKTUIEPiH ONAPIBIH YIriIepi OOMbBIHIIA 3epTTEY,
OCBl  KyObUTbICTapra  TyciHikTeme aimy. CoHpaii-ak, 3epTTeyuIiiepmi
KbI3BIKTBIPATBIH  KYOBUIBICTapAbl OO/DKay MakcaTblHIa ©MIpJeri HaKThI
OOBEKTINIEpIIH, TMpOIeCTepaiH HeMece KYOBUIBICTapIbIH KOMITBIOTEPIIIK
MOJIETIbJIEPIH KYPY FBIIBIMU-O[ICTEMENIK 3€epTTey oiicTepiHiH Oipi Oosbn
tabbuagel. D. Sands [2] GepreH TYXbIpbIMIaMachlHA COMKEC MOJENbIACY/i
JKY3€Te achIpyAblH OipiHINI KE3eHIHIH KiNTi «camaibl MCUXUKAIBIK MOJENbIi
Kypy» Oonpmm TaOBITamel. AN eKIiHIN Ke3eH «ICHUXHKANBIK MOJEIBAe
KaMTBUIFaH canajbl HIesjap MEH KaTblHACTap/bl MaTeMaTHUKAJbIK TYpIe
kepceryre» HeriznenreH. COHFBI Ke3eH OenTisli KyObUIBICTapFa KAaThICTHI
MOJENbIi TYCIHAIPY >koHe OoipKay KYINIH TeKcepydi KaMTHubel. bepinren
aNropuTM OapIBIK MPOLECTIH KOPIHICTEPiH JKacayFra KOHE OJIap/bl MOJENbILY
MIPOLIECIHIH 9PTYPJIi Ke3eHepiHe ASeKTI Typ/e ayapyFa HeTi3JelreH.

3amanayn nepbec KOMIBIOTEp KYpJell TeHaeyJep >KyleciH OipHemie
CeKyH/ITa HIEIIyre, 3epTTeNeTiH OaiylaHbICThIH I'pauriH KypyFa jKoHE KalTa
KAHFBIPTY TIPOLECTEPIH OKCHEPUMEHT JKY3iHJIE MOJAENbBICYre MYMKIHIIK
124



Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

Oepeni. KommbloTepnik SKCHEpHUMEHT HAKThl (DU3MKAIBIK  3€pTXaHAHbBI
alMacThlpa aJMaWTBIHBI Oenrimi, Oipak OyFaH KapamacTaH, KOMIIBIOTEPIIIK
3epTXaHAJIBIK  JKYMBICTApAbl  OPBIHAAY  KE3iHAE€  OKYIIbLJIAp  HAKTHI
IKCIEPUMEHTTEP YLIIH KaXeT, opi Mmaiansl 60NaThiH AaFIbUTAP/Ibl JaAMbITA/IbL.
Omuka cabarslHIa KOMOBIOTEPIIK MOJCIBIACY OMICiH KOJNaHy OapbhIChHIHIA
OKYIIBLJIAD  OKCIEPUMEHTTIK  [IAPTTapAbl  TAHAAWIbI, HSKCIEPUMEHTTIK
mapameTpiepi opHataibl koHe T.0. OCBIHBIH 0opi TarchpManapIbl OPEIHIAY
KYMBICTAPbIH MHUKpPO3epTTeyre aifHaJIbIPA/IbL, OKYILIBLTAPIBIH
HIBIFAPMAIIBUTBIK OMJIAYBIH JAaMbITa/Ibl, (DU3UKAFa NETCH KbI3BIFYIIBUIBIKTAPBIH
apTTHIpaIbI.

OuznKanblK KYOBUIBICTAp MEH MpOoLECTep/i KOMIBIOTEPIIK MOAECIBACY
— KOMITBIOTEP/Ii KOJIaHy HETIi3iHIe KYpAesi KyHeHi Tanaay MeH CHHTE3CYIiH
KUBIHTBIFBL. On  (QU3MKAJIBIK TOKIpUOEnepai, KyObUIBICTApIsl HEMeEce
($u3MKaNbIK MpOLECTEpAEC OpPbIH alaTbhlH HICAJJAHIBIPBUIFAH  MOJENBIIK

JKaFIaiIapapl AMHTALUSIAATEIH KOMITBIOTEPJIIK Oarmapiamanapist
naiinananyasl  Kamtuasl. OcweiHmail Oarmapnamanapra MathCad, Matlab,
Simulink, MARC+Mentat II, COMSOL  Multiphysics,  Startflow

Garapiamanapsl >kaTafpl.

Ommuka cabarsiHga SimPowerSystems smementTepi MmeH MATLAB
KOMIIBIOTEPITIIK MaTeMaTHKa XyHeciHiH Simulink kiTarmxaHachIHBIH OJOKTapbIH
KOJIJAHY MOJEIbICP Kypy Ke3iHAe OJCKTp IKYHEIepiH MOJCIbACYIiH
MYMKIHIIKTepiH KeHedre Tycemi. CoHbIMEH Karap (pu3MKaiblK KyObUIBICTAp
MmeH mporectepai 3D emmeminne momenbaeitin Newfon 4 6armapiamacs 1a
Trimai 6obin Tadbutaast [10].

HoTu:kenep MeH TajKblIayJIap

Du3nKaNbIK KYHenepi 3epTTeyie KOMIBIOTEPIIIK MOJIEIbICY SAICTEepiH
0acka o/icTepMEH CaNBICTHIPFaHAA ©31HIIK epeKIIeIIKTePi, apTHIKIIBLIBIKTAPHI
MeH KemmIumikrepi Oap. OU3MKANBIK TpoLecTep MEH KYOBUIBICTapIbI
KOMITBIOTEPIIIK MOJICNIbACY/ IIH AP THIKIIBIIBIKTAPHI:

— KemNTereH JKaOABIKTapIbl TapaTyFa »JKOHE JKMHAayFa  yaKpIT

JKOFAIITYJIBIH KaXKEeT1 XKOK;
—  KOMIBIOTEPIIK AKCIEPUMEHTTE Ke3 KEeNreH IapaMeTpli e3repry
MYMKIHJITI 6ap;
—  0OBeKTiNepaiH KO3FalbIC OAFBITHIH ©3TrepTe OTHIPHIN, TpaduKTep
MEH Jinarpammaiap/isl Kypyra 0omaibl;
—  MYFaJIiMHIH KOMETIMEH >KOHE OKYIIbUIApIbIH ©374epi OpBhIHAayFa
MYMKiH 00JIaThIH KCTIEPUMEHTTED HKYPri3y;
JIEHTeWepli capajiay TEXHOJOTHSACBIMEH KOJAaHyFa OonaThiHIAl —eTil
KYPacTBIPbUIFaH, HOTIKECHI MYFallIMHIH JIe3]le TeKCepyi )KoHe ©31H-031 TeKcepy
MYMKIHZITT 0ap BIHFAIIBI TECT CYpPaKTapblH Kypy (MYyJIbTUMEIUSJIBIK OKY
Oarapnamainapsl).
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MoniMeTTepIiH KETKUTIKCI3MIriMeH OaillaHBICTBI  OpTa  MEKTCITE
(¢U3MKaHBl OKBITY/la aKNapaTTBHIK TEXHOJIOTHSJIAp/Abl TaiiianaHyra JaereH
KQXKCTTITIK, OHBIH IimIiHAE (HU3UKAIBIK KYOBUIBICTAD MEH MPOIECTEepi
KOMIBIOTEPITiK MOJENBICY 9IICiH KONTaHyFa AeTeH KaXXCTTITIK TyBIHIaHabI.

Kasipri yakpitTa (hru3nka cagachblHIAFbl KOMITBIOTEPIIIK MOJIENbBICY dfici
O6imim  OepymiH erTe TaHBIMaM Typi Oompmm  TaOputamel.  CoHpmaid
6armapnamanapasy O0ipi — MATLAB xyiteci. MATLAB xyiieci KapamaiibimM
ecernrey OarmapiamManapbIHBIH Oipi 6oibIm TabbLTansl. by 6armapimama opTypii
(U3UKATBIK MPOLIECTEp MEH KYOBUIBICTApIbl, COHIA-aK MaTeMaTHKaJbIK
ecenTepli KOMIBIOTEpIIK MoJenblaeyre MyMKiHnik Oepeai [10]. Msicaisl,
MATLAB xyiieciHle epKkiH J>KoHE epikci3 TepOemicrepaiH, BpoyHABIK
KO3FaIBICTBIH JkKoHE T.0. (QU3MKaIBIK KYOBUIBICTAD MEH MpOLecTepliy
KOMITBIOTEPJIIK MOJIEJIiH anyra 0oJajpl.

KopbIThIHABI

COHBIMEH, KOMITBIOTEPIIIK MOJACbALY ofici — Oy jgepOec koHE
KOMIIBIOTEPIIIK ~ TEXHOJOTHSUIApAbl  IMaiiflaliaHa  OTBIPBIN,  (DHU3UKAJIBIK
KYOBIIBICTAD MEH MPOLECTeP/iH IICNIiMiH JalbIHAAy, KaObUIIay JKoHE icke
aceIpyIbl KaMTaMachl3 €Ty MakcaTbhlHIA NEepeKTepil >KWHay, Tipkey, Oepy,
cakray JKoHE eHJICY dficTepiHe HETI3IeNTeH 9/1ic OOIIBI TaObITaIb.

Kazipri yakpITTa KOMIBIOTEPIIK TEXHOJOTHSHBIH IaMYbIHA JKOHE
TOKIPUOETIK KOHIBIPFBUIAP/bIH Kypamjac OeJIiKTepiHiH KYHBIHBIH ©cyiHe
OailylaHBICTBl OpTa MEKTeNnTe (HU3MKaHBbl OKBITYyNA (UIMKAIBIK MPOLECTEpIl
KOMITBIOTEPJIIK MOJICTIbJICY Al KOJNJaHYbIH pPOJi alTapibIKTail apThill Kejlei.
CoHpaii-ak OpTa MEKTENTe OKYIIBLIAPJBIH KOMIBIOTEPIIK CayaTThUIBIFbIH
apTTHIPY koHE (U3MKA IMOHIH OKBITYJa KOMIIBIOTEPIIIK MOIEJbICY SJiCTepiH
KOJIIaHy ©3eKTi 0oJbin Tabbutanel. OChIFaH opail KojnanOansl Garnapiamanap
XKyleci Herisri (M3MKaIbIK 3aHABUIBIKTapAbl OKYIIBUIAPFA JKaKbIH AEHTreine
KOpCEeTyTe KoHe 3epTTeyre MYMKIHIIK Oepei.

Omsuka cabarblH JKYPrizy OapbhIChIHIA (QHU3UKAIBIK KYOBUIBICTAPIBI
MOJIeNbJeyre MYMKIHAIK OepeTiH KOMIBIOTepIep MEH YSUIbl Tele(oHmapIsL,
KOJI1aHOAIBl KOMITBIOTEPIIIK OaFiapiaMaliapabl KOJAaHy JoCTYpIli (pU3HKAIBIK
MIPAaKTUKYMHBIH MYMKIHJIKTEPiH KEHEHTe Tycei.

TAMJIAJIAHFAH S1EBUETTEP TI3IMI

1 MagunonoB, K. C., lagamaroBa, /. O. Mcnoas3oBanue meroaa
QHAJIOTHMIl M MOJICTUPOBAHUS HAa YpoKax (H3MKH B cpeaHeit mkone [Tekcr] //
Monogoii yuenstid. — 2023. — Ne7(454). — b. 269-275. — [Qnextponas! pecypc].
— URL: https://moluch.ru/archive/454/98522/

126


https://moluch.ru/archive/454/98522/

Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

2 Sands, D. Modeling as sensemaking : towards a theory of modelling
in physics education [Text] // European Journal of Physics. —2021. — Ne9 (42).
— P. 320-339. — https://doi.org/10.1088/1361-6404/abcc80

3 I'pudoBa, M. B. ®usndeckne MoIeNN pealbHBIX SBJICHUN KaK OCHOBA
MOCTPOCHHUS IIKOJBHOTO Kypca (U3UKH : aBTOped. ANCC. HA COMC. CTEM. K.ILH.
[Texer]. — CII6, 2004. — 20 c.

4 Autudeena, E. JI., [lerposa, 1. I'. KommbsiorepHOE MOmeIMpoBaHue
(u3ndecknx mporeccoB B Kypce obmieit ¢msukm [Texct] / Mup Haykw,
KyJIBTYpHI, oOpa3oBanus. — 2021. — Ne 2(87) . — C. 130-132.

5 Kacenos, /I., A0yoBa, A. Y., Uuepo6aes, T. M., Ao0yoBa, ®@. VY.,
Kanraraii, I'. A. MojenupoBanue Kak METO]] MO3HAHHS (HU3UKO-XUMHUCCKUX
nporieccoB [Tekcr] / BectHuk EBpa3suiickoro HallMOHAJIBHOTO YHHBEPCUTETA
uvenn JI. H. Tymmizesa. — 2019. —Ne3(128). - C. 147-152. -
https://doi.org/10.32523/2616-68-36-2019-128-3-147-152

6 Kacenosa, JI. TI., Ecexkeera, M. K., Emnceoaesa, I. C.
Buzyanuzanus peanpHbIX (U3WYECKHX IIPOIECCOB C HCMOib3oBaHWeM 3D-
PenaxTopa Blender / Bectank KasHITY mm. Abas. — 2020 Nel(69). — C. 215-
219. — https://doi.org/10.51889/2020-1.1728-7901.37.

7 HacupoB, M. 3., IOagameBa, H. M., Mar6abaeBa, C. /.
MogenupoBanue ¢Gu3Hyeckux mporeccoB Ha ocHoBe Mobile Basic [Tekct] //
Universum: TexHu4Yeckue Hayku HaydH. )kypH. — 2020. — Nel11(80). — C. 127-
133. - [DnexTponp! pecypc]. —URL:
https://7universum.com/ru/tech/archive/item/10916

8 Makaposa, O. E. lcnosib3oBaHne KOMIBIOTEPHBIX MOl MpHU
u3y4deHun paszuena «MomnekyispHas (u3MKa» B cpeJHeH wiKkose : aBToped.
JUCC. Ha couc. cren. K.1.H. [Tekct]. — Mocksa, 2003. — 20 c.

9 Kys3nemoB, M. ®. KommnpoTepHOE MOJICIUPOBAHHE (PUIMIECKUX
NPOLIECCOB NPH U3y4YeHHU (HU3HMKU M HHPOpMaTHKU B cpenneil mkone [Tekct].
// EBpasuiickoe HayuHoe oObemuHeHue. — 2018. — Ne6-2(40). — C. 109-111.
[@nexrponast pecypc]. — URL: https://www.elibrary.ru/item.asp?id=36817343.

10 Kotkun, I'. JI., [Tonos, JI. K., Yepkacckuii, B. C. Komneroreproe
MOJIETIMpOBaHNe (PU3MYECKUX MpoleccoB ¢ ucnonb3oBanneM MATLAB : yue®.
nocooue [Tekcr]. — M. : UsznarensctBo FOpaiit 2022. — 202 c.

REFERENCES

1 Mavlonov, Zh. S., Dadamatova, D. O. Ispol'zovanie metoda analogij
i modelirovaniya na urokah fiziki v srednej shkole [Using the method of
analogies and modeling in physics lessons in high school] [Text] // Young
Scientis. — 2023. — No7(454). — P. 269-275. — [Electronic resource]. — URL:
https://moluch.ru/archive/454/98522/

127


https://iopscience.iop.org/journal/0143-0807
https://doi.org/10.1088/1361-6404/abcc80
https://doi.org/10.32523/2616-68-36-2019-128-3-147-152
https://doi.org/10.51889/2020-1.1728-7901.37
https://7universum.com/ru/tech/archive/item/10916
https://www.elibrary.ru/item.asp?id=36817343
https://moluch.ru/archive/454/98522/

Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

2 Sands, D. Modeling as sensemaking: towards a theory of modelling
in physics education [Text] // European Journal of Physics. — 2021. — Ne9(42).

P. 320-339. — https://doi.org/10.1088/1361-6404/abcc80.

3 Gribova, M. V. Fizicheskie modeli real'nyh yavlenij kak osnova
postroeniya shkol'nogo kursa fiziki [Physical models of real phenomena as the
basis for constructing a school physics course] : abstract of the dissertation for
the degree of candidate of pedagogical sciences, [Text]. — St. Petersburg, 2004.
- 200p.

4 Antifeeva, E. L., Petrova, D. G. Komp'yuternoe modelirovanie
fizicheskih processov v kurse obshchej fiziki [Computer simulation of physical
processes in the course of general physics] [Text] // World of science, culture,
education. — 2021. — Ne 2(87). — P. 130-132.

5 Kasenov, D., Abuova, A. U., Inerbaev, T. M., Abuova, F. U.,
Kaptagai, G. A. Modelirovanie kak metod poznaniya fiziko-himicheskih
processov [Modeling as a method of scientific knowledge of physical and
chemical processes] [Text] // Bulletin of L. N. Gumilyov ENU,. — 2019. —
Ne3(128). — P. 147-152. — https://doi.org/10.32523/2616-68-36-2019-128-3-
147-152

6 Kassenova, L. G., Yessekeyeva, M. Zh., Ensebaeva, G. S.
Vizualizaciya real'ny’x fizicheskix processov s ispol zovaniem 3D-redaktora
Blender [Visualization of real physical processes using 3D-editor Blender]
[Text] // Bulletin Abai KazNPU. — 2020 Nel(69). — P. 215-219. —
https://doi.org/10.51889/2020-1.1728-7901.37

7 Nasirov, M. Z., Yuldasheva, N. M. Matbabaeva, S. D.
Modelirovanie fizicheskih processov na osnove Mobile Basic [Simulation of
physical processes based on Mobile Basic] [Text]. Universum: technical
science. — 2020. — Nell(80). — P. 127-133. — [Electronic resource]. —
https://7universum.com/ru/tech/archive/item/10916.

8 Makarova, O. E. Ispol'zovanie komp'yuternyh modelej pri izuchenii
razdela «Molekulyarnaya fizika» v srednej shkole [Using computer models
when studying the «Molecular Physics» section in high school] : abstract of the
dissertation for the degree of candidate of pedagogical sciences [Text]. —
Moscow, 2003. — 20 p.

9 Kuznetsov, M. F. Komp'yuternoe modelirovanie fizicheskih
processov pri izuchenii fiziki i informatiki v srednej shkole [Computer
modeling of physical processes in the study of physics and computer science in
high school] [Text] // Evrazijskoe nauchnoe ob"edinenie. — 2018. — Ne6-2(40).
- P. 109-111. - [Electronic resource]. - URL:
https://www.elibrary.ru/item.asp?id=36817343.

10 Kotkin, G. L., Popov, L. K., Cherkassky, V. S. Komp'yuternoe
modelirovanie fizicheskih processov s ispol’zovaniem MATLAB [Computer
128



https://iopscience.iop.org/journal/0143-0807
https://doi.org/10.1088/1361-6404/abcc80
https://doi.org/10.32523/2616-68-36-2019-128-3-147-152
https://doi.org/10.32523/2616-68-36-2019-128-3-147-152
https://doi.org/10.51889/2020-1.1728-7901.37
https://7universum.com/ru/tech/archive/item/10916
https://www.elibrary.ru/item.asp?id=36817343

Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

simulation of physical processes using MATLAB] : textbook [Text]. —
Moscow: Yurayt Publishing House, 2022. — 202 p.

06.12.23 k. 6acmara TycTi.
26.12.23 K. Ty3eTylepiMeH TYCTi.
14.02.24 k. O6acsIn meIFapyra KaObUIIAHAbL.

M. II. Pamaount, "A. b. Hckaxosa?

!Kazaxckuii HallMOHANBLHBIA MEarorM4ecKMii YHUBEPCUTET HMeHH Abas,
Pecniyonmuka Kaszaxcran, r. Anmarsr,

2TopaiiFbIpoB yHUBEpCHTET, PecnyOnuka Kasaxcran, 1. [lasnojgap

IToctynuno B penakuuto 06.12.23.

IToctynuno ¢ ucnpasnenusimu 26.12.23.

ITpunsTo B neuats 14.02.24.

METOJ KOMIIBIOTEPHOI'O MOJEJIMPOBAHMUA ITPU
OBYYEHMM ®U3UKE B CPEJTHEN IIKOJIE

Hcnonvzosanue — uH@GOPMAYUOHHBIX — MeXHOMO2UU 6
npoyecce 00yyenus 8 8biCUUEl WKOLE 8 HACMOsUee 8PeMsi CIaio
OCHOBHbIM — HanpasiieHueM o6paszoganus. Ilpeomem  Qusuka
3aHuMaem o0coboe Mecmo 8 UCNONb306aAHUU KOMNbIOMEPOS 6
yuebHoM npoyecce. IDmo  onpeodensiemcs MecHoU  CeA3bI0
Qusuueckoli HAYKU U GLIMUCIUMENbHOU mexHuku. B cmamove
onucamvl  0COOEHHOCU — UCNONBL308AHUA  UHPOPMAYUOHHBIX
MEXHOA02Ull U KOMNLIOMEPHO20 — MOOeNUPOBAHUs  Npu
npenooaganuu npeomema Qusuku 6 cpeonell wkone. ILlenv
Cmamvu — ROKA3amMb 803MONCHOCU (POPMUPOBAHUS U PAZEUMUSL
HABLIKOB KOMNBIOMEPHOU SPAMOMHOCIU Y YYAUWUXCS HA OCHOBE
UCNONL30BAHUS KOMNBIOMEPHBIX MEmOo008, NPUMEHAEMbIX Npu
obyuenuu usuxe 6 cpedueii wrone. Kpome moeo, ¢ cmamove
paccmampugaemca — HeoOX00UMOCMb 8 UCHOTb308AHUU
KOMNbIOMEPHBIX MEXHON02UT NPU MOOEIUPOBAHUL (DUIUUECKUX
AGNEHUTE U npoyeccos. Aemopvl npeonazarm HPUMEHIMb Ha
VpoKax Qusuku 6 cpeoueli wKojie KOMRbIOMeEPHble NPOSPaAMMbl
MathCad, MATLAB (Simulink), MARC+Mentat 1I, COMSOL
Multiphysicals, Startflow 0ns noayuenus uiu uUcnoab308aHUs
KOMRbIOMEPHBIX MOOeell (pu3udecKux a6ieHull U nPOYeccos.

Memodamu uccnedosanus A6NANOMCA AHATU3 HAYUHBIX
pabom omeuecmeeHHbIX U 3apYOENCHBIX YUEHbIX, PACKPbIBAIowUe
AKMYanbHOCMb  UCHONb306AHUS  MEMO008  KOMNbIOMEPHO20
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MOOenuposanusi npu oOyyeHuu @usuKe 6 cpedHel wKoie, d
maxoice Memoovl CuHmesa u 0600ujeHus.

Aemopvl  ymeepoicoaiom,  4mMo  UCHOIb308AHUE  HA
BAHAMUSAX MO U3UKE KOMNBIOMEPOS U MOOUbHLIX MeledhoH08,
NO360SIOUUX MOOETUPOBANb (PU3UUECKUE A6LeHUS U NPOYECChl,
pacwupsiem  03MOJNCHOCMU — MPAOUYUOHHO20 — PU3UYECKO20
NPAKMUKYMA.

Kniouegvle  cnosa: kommvlomepnoe —MOOenUposanue,
Quzuxa, UHGOPMAYUOHHASL MEXHONO02US, MAMEMAMUYECKAS
Mooenb.
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COMPUTER MODELING METHOD FOR
TEACHING PHYSICS IN HIGH SCHOOL

The use of information technology in the learning process
in higher education has now become the main focus of education.
The subject of physics occupies a special place in the use of
computers in the educational process. This is determined by the
close connection between physical science and computer
technology. The article describes the features of the use of
information technology and computer modeling when teaching
the subject of physics in high school. The purpose of the article is
to show the possibilities of forming and developing computer
literacy skills in students based on the use of computer methods
used in teaching physics in high school. In addition, the article
discusses the need to use computer technology in modeling
physical phenomena and processes. The authors suggest using
computer  programs  MathCad, @ MATLAB  (Simulink),
MARC+Mentat II, COMSOL Multiphysics, Startflow in physics
lessons in high school to obtain or use computer models of
physical phenomena and processes.

The research methods are the analysis of scientific works
of domestic and foreign scientists, revealing the relevance of
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using computer modeling methods in teaching physics in high
school, as well as methods of synthesis and generalization.

The authors argue that the use of computers and mobile
phones in physics classes, which make it possible to simulate
physical phenomena and processes, expands the capabilities of
traditional physics workshops.

Keywords: computer modeling, physics, information
technology, mathematical model.
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BJUSIHUE MPOEKTHOM JEATEJBHOCTHU YYAIIIUXCHA K
OBYYEHHIO ®U3UKE B CEJIbCKHUX IIKOJAX

Ha  cospemennom  smane  wikoiwHo20 — 00paA308anus
OmMeeOeHa 3HAYUMENbHASL POIb NpobIeMe UCCIe008AMENbCKOT
OdesamenbHOCMU WKOIbHUKOE. Dma 0eamenbHOCmb npuobpemaem
0coboe 3HaueHue 6 Cs3U C GbICOKUMU MEMNAMU PA36UMUSL U
COBEPUIEHCMBOBANUSL  HAYKU U MEXHUKY, NOMpPedHOCMmbIO
obwecmsa 6 JOOAX 0OPA308AHHLIX, CHOCOOHBIX ObLICMPO
OPUEHMUPOBAMBCSL 8 0OCMAHOBKE, MBICIUNMb CAMOCMOSMENIbHO U
CBOOOOHBIX OM  CMEPeomunos. B yclosusx ceibckux Ko
CMAnKUBaOmcsi ¢ psiooM 0cobeHHoCmel, Komopbie Mo2ym
oKazamv enUsHUE HA dPPekmusHoCmb 00YUeHUsl, 8 MOM Yucie U
6 npeomeme Qusuxu. Hedocmamok Oocmynnvix pecypcos,
O2panUueHHble  803MOJNCHOCIU  000pY008aHUsl U KAopos, a
Makdice YOAaieHHOCHb Om KPYRHBIX 00pA306aAMeENbHbIX YEHMPOS
co30aiom HeobXooumMocmv 8 pazpabomke  Cneyu@duUecKux
Memo0os 0OyueHUsl, HANPAGLEHHbIX HA NOO20MOBKY VUAWUXCS K
npoekmuoll  dessmenavhocmu. Ilpoekmuas OdessmenbHocmb  He
MOALKO CNOCOBCMEYyem JyyueMy YCEOeHUI0 Mamepuand, HO
maxaice pazeusaem Kpumuyeckoe MbluLieHue,
KOMMYHUKAMUGHbIE HABLIKU U NPAKMUYECKYIO HANPAGIEHHOCHIb
obyuenusi. B Odaunoii cmamve paccmampueaemcss memoosl U
cmpamezuti NOO2OMOBKU YUAWUXCSL K NPOEKMHOU OesimenbHOCmU
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npu u3yueHuu QUIUKU 8 YCI08UAX CeNbCKUX wikon. B pabome
NOKA3aHbl KaK 6bIAGUMb ONMUMATbHbIE NOO0X00bl, KOMOpble
uccreoyrom cneyuuxy obpazosamenvHol cpedvl U NOMO2AIOM
MAaxcumanvHo 3ppekmusno eHedpums npoeKkmHoe obyuyeHue
VuebHbll npoyecc.

Kniouesvie cnosa: yuebnvui npoyecc, obyuenue ¢u3suxu,
UCCcIe008amenbCKas OesamenbHoCmb, 1a00pamophvle pabomul,
9KCNEPUMEHMANbHYLE 3A0AHUS, CENbCKUE ULKOIIbL.

BBenenue

B coBpeMeHHOM 00pa30BaTEIFHOM IPOCTPAHCTBE CEJIBCKHE IIKOJIbI
BBICTYIIAIOT OCOOBIM KOHTEKCTOM, CTaJKHBAIOIIMMCS C YHHKaIbHBIMU
BBI30BAMH W BO3MOXHOCTSAMH. B ycloBHAX, TOe IOCTyl K pecypcam H
TEXHOJIOTHSIM MOXET OBITh OTpaHHYeH, (POPMHUPOBAHHE aKTHBHOI'O HHTEpeca K
IpeaMeTaM eCTECTBEHHO-HAyYHOro LKA, TakKMM Kak (u3HKa, Tpedyer
MHHOBAI[MOHHBIX TOAX0A0B. OgHMM H3 3(Q(EKTUBHBIX METOAOB OOYyYeHHUS,
CIOCOOCTBYIOIIMX AKTHBHOMY BOBJICUCHHIO Y4YallUXCS W Pa3BUTHIO HX
KPUTHYECKOTO MBIIIICHUSI, SIBJISIETCS IPOEKTHAS ESITEIbHOCTb.

[IpoekTHass JESATEIBHOCTh MPEACTABIACT COOOH MeTox OOyueHwUs,
OPHEHTHPOBAHHbII Ha pellIeHNe peabHBIX MPOOJIEM U CO3JIaHUe MPOAYKTa, YTO
CTUMYJHPYET aKTHBHOCTb M CAMOCTOSTENIBHOCTh y4alIuXcs. B KOHTekcre
oOyueHUsl (H3MKe, TaKOd MMOAXOX TIO3BOJISIET YyYalIUMCS HE TOJBKO
YrIyOJeHHO M3y4aTh TEOPETHYESCKHIA MaTepHall, HO M MPUMEHSTh ITOJyYCHHBIS
3HaHWs Ha MPaKTHKE, CO3JaBasi CBA3b MEXAY aO0CTPAKTHHIMH KOHLCILUSIMH H
peanbHbIMU cuTyalusmMu [1].

CenbCcKue IIKOJNBI, YacTO YAAJICHHBIE OT KpPYMHBIX HAay4YHBIX H
00pa3oBaTeNbHBIX LIEHTPOB, CTAIKUBAIOTCS C ONPEAEICHHBIMH TPYIHOCTSIMH B
obecrieueHNH Ka4yeCTBEHHOro oOpa3oBanusi 1o ¢usuke. OrpaHUYeHHbIE
pecypehl, Kak TEXHHUYECKHEe, TaK U YEIOBEYECKHE, MOTYT 3aMeIUINTh IPOLECC
YCBOCHHUSI CJIOXKHBIX HAy4YHBIX KOHIENHi. OTHAKO, IMEHHO B TAKUX YCIOBHSX
CTAaHOBHTCS KIJIOUEBBIM 3aJaHHEM pa3pabdoTKa METOAOB, CIIOCOOCTBYIOIINX
3G (GEeKTUBHOI  MOJArOTOBKE  y4amlMXcs K  HPOCKTHOH  JIESTENbHOCTH.
Hcropuueckue npeneseHTsl YCIEIHOW MPOEKTHOH MOJITOTOBKH B OOy4eHHUH
¢usnke:

— «STEM Challenge» B CIIA: B Coenunennbix IlltaTax B mocienHue
necstunetust npoekt "STEM Challenge" (Science, Technology, Engineering,
and Mathematics) npeBpaTuics B HCKJIIOYHTENHHO 3()(PEKTHBHYIO NPOrpaMMy
00y4eHUsl, OXBATHIBAIOLIYIO IIUPOKUH CHEKTp HIKOJI. [IpoeKT mpemocraBiseT
yUalMMCsl BO3MOXKHOCTh PEaNM30BaTh CBOU HCCJIEOBATEIbCKUE U MIPOCKTHBIE
uren B o0nacTH (GU3MKHM. Ycnex 3TOW MHULIMATHBEI JIEKHUT B TOM, YTO OHA
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CTUMYJIMPYET CTYJCHTOB K AaKTHBHOMY Y4YacTHIO B Y4eOHOM Ipolecce,
MIPEOCTABIISS PECYPCHI ISl BOIUIOIIEHHS UX TBOPUYECKHUX 3aMbICIIOB.

— «Newton's Cradle» B BemukoOputanuu: BennkoOpUTaHHS Takke
MIPEAOCTABIISICT IPUMEPHI YCHEITHOW WHTErpanuyl MPOCKTHOW JEATEILHOCTH B
obyuenne ¢usuke. IIpoekt «Newton's Cradle» sBisercss TpeKpacHBIM
MIPUMEPOM TOTO, KaK yJallHecs MOTYT COBMEIIATh TCOPETHUECKHE 3HAHHS C
MPaKTHYECKUMH 3KCIIEPUMEHTaMHU. Y4Yallhecss CO3Jal0T CBOM COOCTBCHHBIE
Macmrabusie Moaenn «Komer HpioToHa», n3ydas 3aKOHBI COXPAaHEHUS SHEPTUU
U HUMITyJIbca. DTOT MPOEKT HE TOJNBKO 00OramiaeT NMOHUMaHHEe (QH3HYECKUX
NIPUHLMAIIOB, HO M DPa3BUBAa€T HABBIKK KOHCTPYHMPOBAHUA U TBOPUYECKOTO
MBIIIJICHUS.

— IlpoexTel B paMKax MEXIyHAPOIHBIX ONUMIMAL: YdacTue B
MCKIYHApPOAHBIX OJIUMIIMAAAX I10 (bI/I?)I/IKC TaKXKE TMPECAOCTABIIACT Yy4YalllUMCs
OTJIMYHYIO TUIOAAKY IJIs HpoeKTHOﬁ JACATCIIBHOCTH. Pemenune cioXHBIX 3aga4
U MPOBEJICHUE HAYYHBIX HCCIIENOBAHUH TPEOYIOT OT YyYaCTHHKOB TBOPYECKOTO
U TIPOEKTHOTO MBIIUIEHUS. MHOTHE YCIICIIHBIE NPOCKTHI, IPEICTABICHHBIC Ha
OJIMMITHAIaX, CTAHOBSATCS HE TOJIKO MCTOYHMKOM 3HAHHH, HO M OCHOBOM Ui
JAIbHEUIINX UCCIEJOBAHUM.

Hcropust ycremHbIX IIPOEKTOB B OOYYCHHH (HM3MKE MHOIYEPKUBACT
Ba)KHOCTH NPOEKTHOHN IESATENBHOCTH B CTHMYJIMPOBAaHUM AKTUBHOTO WHTEpeca
yJamuxcs K npeamMeTy. Onu IMMOKa3bIBAIOT, YTO MPOCKTHI HE TOJIBKO AOTIOJTHAIOT
y‘IE6HBIﬁ pouecC, HO U CTAHOBATCA CPCACTBOM JJIA Pa3sBUTUA KPUTHUCCKOTO
MBIIIJICHUS, KOMMYHUKATUBHBIX HAaBBIKOB H HpaKTI/I‘IeCKOﬁ HaIrmpaBJICHHOCTH.
IIpumepsl yCHEHbIX HHULUATUB IIOATBEPHKAAIOT, YTO IPOEKTHAs IOArOTOBKA
B 00yueHHMH (U3UKE HE TOJILKO BO3MOXKHA, HO M CYIIECTBEHHO oOoraiiaer
00pazoBaTeNbHbIH ONBIT yuamuxcs [2; 3; 4].

B nanHO#l cTathe  paccMmarpuBaeTCsl  MEPCIEKTUBBI  Pa3BUTHS
0o0pa3oBaHUsi B CEJbCKUX IIKOJAX Yepe3 IPH3MYy IPOEKTHOrO OOy4YeHus
¢msuke. Taxke paccMaTpHBAIOTCA aKTyalbHbIE MPOOJIEMBI, OCOOEHHOCTH
00y4eHUs B yCIOBHIX CEINbCKOW CPeNbl U MpEeIaraloTcsi METOIbI, CIIOCOOHBIE
5Q(QEKTUBHO  TIPEOJOJETh  OTPAaHMYEHHs, CYIIECTBYIOIIME B  TaKUX
00pa3oBaTenbHBIX yupexIeHusx. Llenp — He TOIBKO OOJErYyuTh YCBOCHHE
q)I/IBI/IquKI/IX 3HaHHﬁ, HO HW pa3dBUBATb HABBIKKW aHaJIN3a, TBOPYCCKOTO
MBIIIJICHUS W KOMMYHHUKAIUH, HCO6XO}II/IMBIC JUIA yCl'leHIHOﬁ HWHTETpAlu B
COBPEMEHHOE 00IIEeCTBO.

Marepuajbl 4 METOABI

IIpoekTHass MOATOTOBKA YydYallMXCs TNPEICTaBiIseT coboil  Meron
00y4eHusl, OPUCHTHUPOBAHHBIM Ha pEIICHHE PeaJbHBIX MPOOJIEeM M CO3lIaHHe
KOHKPETHBIX TPOAYKTOB. DTOT IIOAXOJ AaKTUBHO BOBJIEKAET CTYICHTOB B
y4eOHBI TIpolecc, CTUMYJIHMPYET TBOPUYECKOE MBIIUIEHHE M pa3BUBACT
NpaKkTHYecKue HaBbIKW. OCHOBHOM IETIbIO MPOEKTHOM NESTENILHOCTH SIBISICTCS
CO3JlaHuE Ccpelbl, B KOTOPOH ydwaliuecss MOTYT NPUMEHSTh CBOM 3HaHUS B
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peanbHBIX CHUTYalMsAX, COTPYJHMYATh C TOBAPHMIIAMH M pa3BHBaTh HABBIKU
CaMOCTOSATEILHOU paboTHI [5; 6].

Jisl HOATOTOBKM K NPOEKTHOW JEATENLHOCTH O0YyYaromierocs: MOXKHO
pa3nenuTh Ha HeCKONbKO 3TanoB (Pucynok 1).

I1bI HpOGKTHOﬁ IIOATOTOBKH

HccnenoBan IIpe3enTann

ue u coop | PaGora Hax 1 Ouenka u

o0paTHas
CBA3b

Bri6op IInanuposa
TeMbI HHE
NPOEKTA NPOEKTa

uHpopmanu| npoekToM | pe3yJbTaTo
" B

Pucynok 1 — Ortansl npoeKTHON HOATOTOBKU

Ha nepBom stame — ydamuecs MOTYT BBIOMpATh TEMbI IIPOEKTOB CaMu
WIA BMECTE C y4HTeNIeM. DTO MOXET OBITh CBSI3aHO C TEKYIIMM Y4eOHBIM
MaTepHaJIOM WJIH 3aTparuBath OoJiee MUPOKHE 00JIaCTH HHTEPECOB.

Ha Bropom 3rame — ywammecss pa3pa0aThIBAIOT IUIaH JICHCTBHH,
OTIPEEIIAIOT LENH, 3aJa4l, CPOKH BBIIIOJIHEHNUS, PECYPCHl U KPUTEPHH OLICHKH.
DTOT 3TaIl CIIOCOOCTBYET Pa3BUTHIO HABHIKOB TUIAHWPOBAHUS U OpPTraHU3alllu.

Ha TperpemM »sTame — yuwammecss aKTHBHO 3aHHMAIOTCS ITOMCKOM
nHpOpMalMY,  aHATM3UPYIOT €€, BBLICISAIOT  KJIIOYEBbIE  MOMEHTHI,
HEOOXOAMMBbIE JUISl PEILICHNUS] TOCTaBJICHHOM 3a1auul.

YeTBepTHIil 3Tall — BKJIIOYAET B ce0s CO3MaHUE KOHKPETHBIX IPOIYKTOB,
9KCIIEPUMEHTBI, aHAIN3 JaHHBIX, U APYTHE BUABI IESITEIbHOCTH, 3aBUCAIINE OT
TEMBbI IPOEKTA.

Ilareiit sTtam — yyammecs NPEICTaBISIIOT CBOM NPOEKT Mepex
ayAMTOpPHU. DTO MOXET BKIIOYATh B ce0s yCTHBIE JOKJIAIbl, CO3JaHHE
MIPe3eHTAIMH, IEMOHCTPALNIO CO3/IaHHBIX ITPOIYKTOB.

lecroii sram — yuuresns ¥, B HEKOTOPBIX CIIydasx, ydaluecs
OLICHMBAIOT IPOEKT IO 3apaHee OIpeJeNieHHbIM KpurepusiM. OOpaTHas CBS3b
IIOMOTaeT CTy/AEHTaM MOHSITh CBOM CHJIBHBIE CTOPOHBI M OOJIaCTH IS
yIydIIeHUsI.
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Takum 00pa3oM, Kak MOKa3aHO HA PUCYHKE | MpOEKTHas AesATENbHOCTD
Y4aIerocsi COCTOMT W3 OCHOBHBIX LIECTH 3TAIOB, B KOTOPOM OHH JIOCTHIAIOT
KOHEYHOro pesyiprara. JlaHHbId dTam  sBiusercss (QyHIaMEeHTOM s
MOJTOTOBKH YYaIIerocs.

Pe3yabTarsl 1 00CyKIeHUs

B cenbCckuX mIKONaX, TE pecypechl MOTYT OBITh OTPAaHUYEHBI, TPOCKTHAS
JIeSITENIFHOCTD MprobpeTaeT ocoboe 3HaueHne. HecMoTps Ha orpaHudeHus, OHa
MIPEAOCTAaBIISICT YHUKAIBHBIE BO3MOXKHOCTH IUISI Pa3HOCTOPOHHETO OOydeHWMS.
Oco0eHHOCTH Pa3BUTHA HAYYHOH AEATEIHHOCTH B YCIOBHSAX CEIBCKUX IIKOI
MIPEI0CTaBIICHO HU)KE HA PUCYHKE 2.

B3anmopaeiicrBue ¢
Ananranus K MexnpeameTHbie Mec):;ln,m TexHoornyecKue
ecypcam NMPOEKTHI MHHOBAIMH
pecyp P C0001IeCTBOM 1

[POEKTBI MOTYT
00BETUHSTD
HECKOJIbKO
[PEZIMETOB, YTO
MO3BOJISIET
TUMH3APOBAT
CIOJIb30BaHUC
pecypcoB u
a3HOOOPa3UTh
Pa30BaTENIbHb
i mporiecc.

[POCKTBI MOTY'T
OBITH
HUEHTUPOBAHb
Ha peleHre
KOHKPETHBIX
TIpO0JIEM HITH

B ycnosusix
JIbCKOM HIKOJIE
XHOJIOTHYIECK

a3pabOoTaHbI C
ydqerom

JIOCTYITHBIX

CYpPCOB, TaKH

€ pelIeHus

3azad4, MOTYT OBITh

CBSI3aHHBIX C
MECTHBIM
000IIIECTBOM,
410
OCOOCTBYET
3aMO/IEHCTBHU
C peanbHOI
JKH3HBIO

anTHPOBAHHI K
TPaHUYEHHBIM;
ecypcam, 9To
CTUMYIHpPYET
TBOPYECKOE
MBIIIICHHE

KaK MECTHBIE
MaTepHab,

COOCTBEHHBIE

CCIICIOBAHMS ¥
BIT YYaIINXCH

W A o @

PI/ICYHOK 2 - Haquaﬂ JACATCIBbHOCTD B CCJIbCKUX IIKOJIaX

[IpoekTHass MOATOTOBKA B CENBCKOI IIKOJE HE TOJIBKO CIOCOOCTBYET
Oojee MIyOOKOMY TIOHNMAHUIO Yy4YeOHOro Marepuana, HO H Pa3BUBACT
KJIFOUEeBblE HABBIKHM, HEOOXOJMMBIC JUIs YCIENIHOH ananTtaiud B YCIOBHAX
OTrpaHUYEHHBIX PECYpCOB. DTOT MOJXOJ 00ECIevrnBaeT yJalIuXCs HAaBbIKAMHU
CaMOCTOSTENIbHOM PabOThl, TBOPYECKOTO MBIIUICHUS M B3aWMOJCHUCTBHS B
MecTHoM cpene [7; §; 9].

ITpoekTsl 10 (U3MKE B CENBCKOM LIKOJE MOTYT OBITh aalTHPOBAHbI K
OCOOCHHOCTSIM ~ JaHHOM Cpelbl, Y4YUThIBasi OrPAHWUYEHHBIE pECYpChl U
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CTpeMJIeHHE cJlieylaTh OOyueHue Oosee JOCTYNHBIM W HMHTEPECHBIM IS
y4damuxcs. BoT HeckoapKko IPUMEPOB POEKTOB:

1.Uccnedosanue mecmno2o MacHumHo20 NOJAsA. YUaIIUecs MOTYT
MPOBECTH HCCIIEOBAHNE MAaTHUTHOTO TIONS B CBOEM PETHOHE. DTOT IMPOEKT
BKIIIOYAaeT B ce0s u3ydeHWe (QU3MYECKHX OCHOB MAarHeTH3Ma, CO3JaHue
MPOCTBIX MAarHUTOMETPOB, a 3aTeéM IIPOBEICHHE H3MEPEHHH B Pa3IMIHBIX
TOYKAaX CEIbCKOW MECTHOCTH. Pe3ympTathl MOTyT OBITH CcOOpaHBl W
MPOAHAIM3UPOBAHBL, YTO IIO3BOJIUT YYAIIUMCS JIydIle TOHATh (HU3NIECKHE
SBIICHHS, BIIUSAIONINE HA MATHUTHOE TIOJIE.

2.Co30anue conneuno2o Kanewoapsi. Ydaupecs MOTYT pa3padoTaTh
MPOEKT, CBA3aHHBIN C H3yUYEHHEM COJTHEYHOI'O IBMKEHUS U €ro BO3ICHCTBUS Ha
BpeMa. C HCIONB30BAHHMEM DIIEMEHTapHBIX HHCTPYMEHTOB, TaKHX Kak
COJIHEYHBIC Yachl WJIM COJHEUHBIC TEHM, YUEHHKH MOTYT CO3AaTh COJHEYHBIN
KaJeHIaph, OTCIC)KHMBas U3MEHEHUS BPEMEHH B TE€UCHHE Toja. DTOT MPOEKT
MIOMOTaeT y4yalluMCsl CBA3aTh TEOPETHUECKHUE 3HAHHSA O JABIXKCHUU 3eMIIH
BOKpyT COJTHITA ¢ IPAKTHYCCKUMH HAOTIOICHUSIMI.

3.Onepeocbepecarowue mexnonocuu 6 CeabcKol wiKoie. Ydalluecs
MOTYT 3aHATHCS TIPOEKTOM, HaTpaBICHHBIM Ha TTOBBIIIICHHC
SHEProd(PPEKTUBHOCTA B IIKOJBHBIX MOMEIICHUSIX. JTO MOXKET BKIOYATH B
ce0s ucciefoBaHle W BHEIPEHUE DHEProcOeperannx yCTPOHCTB, TAKHX KakK
sHeprocOeperampNnye JaMIbl, COTHEYHbIE OaTaped WIM TeIJIOBbIE HACOCHI.
Takol MPOEKT MOMOXKET yYalIuMCs MOHITh NMPUHIMIIEI 3HEProcOepekeHus: u
MPUMEHHUTH X Ha MPaKTHKE.

4. 3yuenue 6onHo8uIx npoyeccos 6 npupode. IIpoekT MoOXeT ObITh
MOCBAIICH N3YYEHHIO BOJTHOBBIX IPOLECCOB, TAKMX KaK 3BYKOBBIC BOJHBI MIIN
BOJIHBI Ha BOJHOHM IOBEPXHOCTH. YdallluMecs MOTYT CO3/1aTh COOCTBEHHbIE
MpOCTBIE yCTpOiCTBa MJIsl TEHEpPAUd W W3MEPEHHS BONH, MPOBECTU
SKCIICPUMEHTHl Ha BOJOEMaX BOKPYT INKOJNBL. OTOT MPOSKT HE TOJBKO
MO3BOJISIET YIIIyONeHHO W3YyYUTh (DPU3WYECKHE SBJICHUS, HO W CBS3aTh UX C
©KETHEBHOI KU3HBIO B CEIBCKOH MECTHOCTH.

5.Pazpabomka memeoponocuyeckol cmanyuy. Ydalpecss MOTYT
CO3/]aTh METEOPOJIOTMYECKYI0 CTAHIMIO JUIi HaOJIOAEHHS 32 IOTOIAHBIMHU
YCIOBHSAMH B HMX pPETHOHE. ODTOT MPOEKT BKIOYaeT B ceds H3ydeHHe
METEOPOJIOTHIECKUX TNPHOOPOB, cOOp AAaHHBIX O TEeMIEparype, BIaXHOCTH,
atMoc(epHOM JaBICHHH U JIp. DTH JAaHHbIE MOTYT OBITh HCIOJB30BaHBI st
aHaJIM3a M3MEHEHUH B TIOTOJIE U CO3JJaHMS CBOETO IPOTHO3A.

IIpoekTs! Takoro poaa HE TOJBKO 00OTamaroT y4eOHBIH Mmporece, HO U
MOMOTAIOT yYalmlNMCS IPHMEHUTh CBOM 3HAaHHWA (U3NKH B PEaJbHBIX
CHUTYaIUsIX, YTO MOXKET C/IesIaTh 00ydeHne 0ojee MHTEPECHBIM U NMPAKTUYHBIM
B YCJIOBUSIX CEJIbCKOM MIKOTIBI.

Oco0eHHOCTH MTPOEKTHOM MOJITOTOBKH B CEIBCKOM ILIKOJIE.
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Ilymo x ycnewnomy odyyenuio gusuxe. B ycloBUSX CeNbCKON IIKOJBL,
IJie pecypcsl MOTYT OBITh OrpaHUYCHbl, HHHOBALIMOHHBIE METOJABI OOy4YeHUs
npuoOperaroT ocoboe 3HaueHue. IIpoekTHas MOATOTOBKA YydYalMXCs B
oOyueHnn  (QU3WKE  TpeACTaBIIeT  COOOH  MOIIHBIH  WHCTPYMEHT,
CHOCOOCTBYIOIIMI aKTHMBHOMY BOBJICUCHHUIO, IPAKTHIECKOMY HPUMEHEHHUIO
3HAHUW U Pa3BUTHUIO KIIIOUEBBIX HABBIKOB. B JaHHON CTaThe MBI pacCMOTpPENU
aKTyaJbHOCTh TPUMEHEHHS IIPOEKTOB B CEIBCKHX IIKOJAX, PACCMOTPEIH
OCHOBHBIC TPWHIWIIBI W 3Tambl MPOEKTHOH [ESATENBHOCTH, a TaKkKe
MPEAOCTaBMIN KOHKPETHBIE MPUMEPHI IIPOEKTOB, KOTOPBIE MOTYT OBITh
YCIEIIHO peajn30BaHbl B JaHHOW 00pa30BaTeNbHON cpefe.

Kniou x ycnewnomy o6yuenuio. IlpoekTHas MOATOTOBKA YdalMXcs,
OCHOBaHHasA Ha PCUHICHUUN PEAJIbHBIX 3ada4d, CO3AaHUUN MPOAYKTOB U aKTUBHOM
B3aUMOJICHCTBUM C y4eOHBIM MaTepHajoM, JI0Ka3bIBaET CBOIO 3((HEKTUBHOCTD.
OHa CTUMYJIUPYET UWHTEpEC Y4YaluXCs, TIO3BOJSIET UM MPUMEHSThH
TEOpPEeTHYECKHE 3HAHWSI Ha NPAKTUKE M Pa3BHBAET KPUTHUYECKOE MBIIIJICHUE,
KOMMYHUKAaTHBHBIC HaBBIKM W TBOPYECKOE MBIIUICHHWE. B CembcKuX MIKONaXx,
rZIe JOCTYl K pecypcaM MOXKeT OBITh OrpaHWYeH, IPOEKTHl CTaHOBSTCS
alaliTUBHBIM ¥ YHUKAJIbHBIM MHCTPYMEHTOM OOYUYCHHS, MO3BOJISS MPEOI0NIETh
TPYZHOCTH H cO374aTh 0Opa3oBaTENbHYIO Cpely, OpPHEHTHPOBAaHHYIO Ha
MOTPEOHOCTH yJaIIuXcs.

Ipeumywecmsa. IIpoekTHass NEATETBHOCTh B YCIOBHSX CEIBCKON
IIKOJIBI MMEeT CBOM OCOOCHHOCTHM M mpeumymiectBa. OHa cmocoOCTByeT
aganrtanyyu K JIOKAJbHBIM pecypcaM, CTUMYIIUPYET B3aHMO}IeﬁCTBHe C
MCCTHBIM COO6H16CTBOM U PaA3BUBACT MNPAKTHYCCKHUE HABBIKKM YYallUuXCs.
Me)KHpeI[MeTHI)Ie MPOCKTHI MO3BOJJIAIOT OINTUMU3BUPOBATH HUCIIOJB30BaAHUC
pPECypCoB, a TEXHOJOTMYCCKUEC HWHHOBAllUU MOTYT OBITh aaanTUpPOBaHbl K
OTpaHUYECHHBIM YCIOBUAM. [IpOEKTHI, OpHEHTHPOBaHHBIE HA PEIICHNE MECTHBIX
npoOieM, HE TONBKO O0oramaloT Y4eOHBIH MNpoIecc, HO M NPUAAET eMy
KOHKPETHYIO COIIMAIbHYIO 3HAYMMOCTb.

Hcmopuueckue npeyedenmut u ycnexu. ITpoekTsl 0 GU3HUKE B CETBCKUX
LIKOJIAX HAILIM CBOE IOATBEPXKJCHUE B UCTOpUM 0Opa3oBaHus. [Iporpammel,
takue kak «STEM Challenge» B CILIA, neMOHCTpUPYIOT, KaK IPOEKTHl MOTYT
CTUMYJIMPOBATh TBOPYCCKOC MBIINIJICHUE W pPa3BUBATh HABBIKM HAY4YHOI'O
nccnepoBanud. [Ipoext «Newton's Cradle» B BenmkoOpuTanun mog4epKkuBaet,
KaK TIPaKTHYECKHE OKCIEPUMEHTHl MOTYT cjaelaTh oOydeHune Qusuke
YBJICKATCJIbHBIM W HWHTCPCCHBIM. VYyactue B MEXIYHApPOAHBIX OJIUMITAAgAX
TAKKE MMOATBEPKIAACT, YTO NPOCKTHAA ACATCIBHOCTE CTAHOBUTCS OCHOBOM JUIA
FJ'Iy6OKOFO IIOHUMAaHHUA (1)I/I3I/IquKI/IX 3aKOHOB M UX MNPHUIIOKCHUA B PECAJIBHOM
MHUpe.

Ilpakxmuueckoe npumenenue npoexmog. llpuBeneHHbIE NpPUMEPHI
IIPOEKTOB B CEJbCKOI IKOJIE MOKA3bIBAIOT, YTO OHU MOTYT OBITH YCIICIIHO
aJanTUPOBaHbl K OrPaHMYCHHBIM pecypcaM M OCOOEHHOCTSIM MECTHOCTH.
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HccnenoBaHue MarHWTHOTO —TOJIs, CO3JAaHUE  COJHEYHOro  KajJeHpaaps,
BHEJPEHHE YHEPTrocOEeperaouX TEXHOJIOTHH — BCe 9TO HE TOJBKO oboramaer
oOydeHne (u3uKe, HO M MO3BOJISICT y4YallUMCSl NPUMEHSTH CBOM 3HAHMS Ha
TpaKTHKE.

Crpykrypa JUIAKTHIECKOTO KOHTCHTa COOTBETCTBYET
TICHXOJIOTHYECKUM 3aKOHOMEPHOCTSM YCBOCHHS 3HaHMH: 1) OMOpHBIE 3HAHUA U
HaBbIKM M3 OIBITA YYaIIUXCSA JIS CO3JaHMSA HMCXOAHOW MOTHBAalMHM |
noTpeOHOCTH; 2) HOBBIA Y4eOHBIN MaTepHual, cooTBeTcTBYyRommi [Iporpamme
JUCUMIUIMHBI, TIPEJOCTABICHHBIN JUIS CaMOCTOSATEIBHOTO  OCO3HAaHHOTO
U3y4eHUs] B BHJE 3aJaHUS C TEKCTOM; 3) MaTepuaysl, il oOecredeHus

MOHUMAHUA: JUJAKTHUECKHEe — BOIPOCHI, 3aJaHus, 3anadd; 4) cucrema
JMUNAKTHYCCKUX 3aJaHui, 3a1ad A 3aKPCIUICHUS, TPUMCHCHHUS, OIICHUBAHHUS
[10-13].

BoiBoabI

[IpoexTHasd MOArOTOBKA y4YalluXcCsl B CEJICKOM IIKOJIE — 3TO HE MPOCTO
MeTOA OOydYeHUs, HO ¥ MHCTPYMEHT COIMaiIbHOTO pazutusa. OHa (opMupyer
HE TONBKO (U3WYECKYI0 TPaMOTHOCTh, HO W Pa3BHBACT HABBIKH PEIICHHUS
npobieM, KOMaHIHOH pa0OTHl M CaMOCTOSTENHHOCTH. [IpOeKThl B 00ydeHHH
(hu3HKe B CEIBCKOM MIKOJIE — 3TO IIAHC HE TOJBKO MTOBBICUTH 00pa30BATEIHHBIN
YpOBEHb, HO W BJOXHOBHUTH Yy4YallUXCid Ha JOJTOCPOYHBIA HHTEPECHOCTH
HayKOH, co3jaBasi OCHOBY JUisi OyIylmIMX HAy4YHBIX M HMH)XEHEPHBIX
JIOCTHIKEHU.
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AYBLII MEKTENITEPIHAE ®U3NKAHbBI OKBITYFA
OKYWBLJIAPABIH )KOBAJIBIK KbI3METIHIH 9CEPI

Mexmenmeei Oinim bepyoiy Kaszipei Ke3eHinoe
OKYWbIIAPObIY 3epmme) ic-apeKeminiy npoobiemacuiHa Manbl30bl
pen bepineen. By Kbizmem &bliblm MeH MEeXHUKAHBIY 0AMYbl MEH
JHCeMINOIPINYIHIY — HC02apbl  KAPKBIHbIHA, KOSAMHBIH  OiNiMOI,
Kopuwiasan opmansl me3 6agoapnail aiamvlt, 03 deminue ouial
anameli JiCaHe cmepeomunmeploeH aoa adamoapea 0ezeH
Kaosicemminicine OAQlIAHbICbL epeKue MaHbized ue 601aobl.
Ayvinovly,  Mmexkmenmep — #CaA20AULIHOA  O1AD  OKbIMYObLIH
muimoinicine, cOHblY WIHOe QU3UKA NIHIHe dcep emyi MYMKIH
oipkamap  epexwenikmepee man 6onadvl. Kon ocemimoi
pecypcmapobiy Jcemicneyutiniei, Heabovikmap mMeH Kaopaapovly
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wiekmeyni  MyMKiHOIKmepi, — conoau-ax  ipi  Oinim  bepy
OpMANLIKMAPLIHAH — KAWbIKMbIZ6L  OKYUWBIIAPObL  JHCODATBIK
KbizMemke Oatibinoayea Oasblmmangan —OKbimyOull —HAKMb
a0icmepin 23ipaey Kascemminiein myovipaovl. JKobanvlk ic-
wapaiap mamepuandvl JHCAKCHL U2epyze bIKnal emin Kaua
KOUMAliobl, COHbIMEH KAmMap CblHU OUNAYObl, KOMMYHUKAMUGMI
0az0bi1apobl  JHCoHe  OKbIMYOblH — NPAKMUKAILIK — 0a2blmblH
dameimaoel. Byn maxanada ayein mexmenmepinoe ¢usuxanvi
0Ky Ke3inOe oKkyubliapovl Kobanwvlk ic-apexemke 0aubiHOAyOblH
a0icmepi Mmen cmpameusnapyl Kapacmulpbiiadsl. Kymvicma
oinim Oepy opmacvibly —epeKulenicin  3epmmeumin  HcoHe
AHCOOANLIK OKBIMYObI OKY Npoyecine OapvlHua muimoi eueizyee
KOMeKmecemin OHmailivl macindepoi Kanai anvlKmay Kepexkmici
KepcemiieeH.

Kinmmi cesoep: oxy npoyeci, gusuxanvl oxvimy, sepmmey
Kbl3Memi, — 3epMXAHANLIK — JHCYMbICAp,  IKCHepUMEHmMIK

MAancelpmanap, ayvll Mekmenmepi.
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THE IMPACT OF STUDENTS PROJECT ACTIVITIES
ON TEACHING PHYSICS IN RURAL SCHOOLS

At the present stage of school education, a significant role is
assigned to the problem of research activities of schoolchildren.
This activity is of particular importance due to the high rates of

development and improvement of science and technology, the
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need of society for educated people who are able to quickly
navigate the situation, think independently and free from
stereotypes. In rural schools, they are faced with a number of
features that can affect the effectiveness of teaching, including in
the subject of physics. The lack of available resources, limited
capabilities of equipment and personnel, as well as remoteness
from large educational centers create the need to develop
specific teaching methods aimed at preparing students for project
activities. Project activities not only contribute to better learning
of the material, but also develop critical thinking, communication
skills and practical orientation of learning. This article discusses
methods and strategies for preparing students for project
activities in the study of physics in rural schools. The paper
shows how to identify optimal approaches that explore the
specifics of the educational environment and help to implement
project-based learning into the educational process as effectively
as possible.

Keywords: educational process, physics education, research
activities, laboratory work, experimental tasks, rural schools.
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IIPABUHIIA JI/TI ABTOPOB B HAYYHOM KYPHAJIE
«BECTHHK TOPAHTBIPOB YHUBEPCHTETA.
CEPUA: DUSHUKA, MATEMATHKA
U KOMIIBIOTEPHBIE HAYKH)»

PemakioHHast ~ KOJJIETHsI  NPOCHT  aBTOPOB  PYKOBOJCTBOBATHCS
CIIEAYIONIMMHI TIPaBWJIAMH IIPH IOATOTOBKE CTaTheil Ui OMyOJNMKOBaHMSA B
XKypHare.

Hayunsble craTby, mpeicTaBisieMble B PEJaKIUIO J)KypHaia JOJDKHBEI OBITH
odopMIIeHbI corjlacHO 0a30BBIM HM3JATENbCKUM CTaHIApTaM 110 O(GOPMIICHUIO
crareifi B cootBerctBUM ¢ I'OCT 7.5-98 <« Kypnansl, cOOpHHUKH,
nHdopmanmonHble u3naHuA. M3narensckoe opopMIeHHE ITYOJIMKYEeMBIX
MaTepHalloBy, MPUCTATECHHBIX OMOIHOrpaUUECKUX CIIUCKOB B COOTBETCTBHU C
I'OCT 7.1-2003 «bubnuorpaduueckas 3amuch. bubdanorpapuueckoe
ormcanue. O0mue TpeOOBaHUS U IPABMIIA COCTABICHHS.

* B HOMep momyckaeTcs He 0Oojee OJHOW PYKOIHCH OT OJHOTO aBTOpa
00 TOTO XKE aBTOpa B COCTABE KOJIJIGKTHUBA COABTOPOB.

* KonmuaecTBO COaBTOPOB OJHOM CTaThH He Ooree 5.

* CTeneHb OPUTHHAJIBHOCTH CTaThU JOJDKHA COCTAaBIITH He MeHee 60 %
(cormacHO peuIeHuo PeIaKIMOHHON KOJUIETHH).

* Hanpasisemble CTaThi HE JIOJDKHBI OBITh paHee OMyOJMKOBAaHBI, HE
JIOITyCKaeTCsl TIOCJIeAyIoIIee OIMyOIMKOBaHNE B APYTHX XKypHAIax, B TOM YHCIE
MepeBOAbI Ha JPYTHe SI3bIKH.

* PellleHUe O MPUHSITHU PYKOIIUCH K OIyOJIMKOBAaHHIO PUHUMAETCSI 10CIIe
IIPOBEACHUS NMPOLEAYPHI PELIEH3UPOBAHHUS.

* JIBOWHOE peleH3upoBaHue (ClIeroe) MPOBOAUTCS KOH(MUICHIIHAIBHO,
aBTOpY HE COOOIAETCs UMl PELICH3EHTa, a PELEH3EHTY — UMs aBTOpa CTAThH.

* KBuraHmms 00 oOIulaTe MPEAOCTaBISETCS IIOCIE INPHHATHS CTaTed K
myOnmukanuu. CTOMMOCTh MyONUKanuu B kypHaie 3a crpaHuny 1000 (ogHa
THICSTYA) TCHTE.

* nokropantaM HAO «TopalirslpoB yHHBEpCHTET» W HHOCTPAHHBIM
aBTopaM (0e3 Ka3aXCTaHCKUX COABTOPOB) MyOJIMKAIHSA B XKypHaIe OeCIIaTHO.

*Ecnmu cTarhsl OTKJIOHEHA AHTUIUIATHATOM WM PEHEH3EHTOM CTaThs
BO3BpaIIaeTcs aBTOPy Ha AOPAaOOTKY. ABTOp MOXET IOBTOPHO OTIPABHUTH
CTaThI0 HA AaHTHIUIATMAT WIN peneH3eH3upoBanne | pa3. OTBETCTBEHHOCTH 3a
coJlepyKaHNe CTaThH HECET aBTOp.

Penakimsa He 3aHMMaeTCs JUTEPATYpPHOW M CTIIIMCTHYECKOHW 0OpaboTKOit
CTaThH.

Crarbu, 0opMJICHHBIC ¢ HAPYLICHHEM TpeOOBaHWii, K IMy0JIMKALUU
He MPUHUMAIOTCSI U BO3BPALIAIOTCSI aBTOPaM.
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JlaToil moCTyIIeHus CcTaTbM CUMTAeTCsl JaTa IOJIyU4eHHs peJakieid ee
OKOHYAaTEeJIbHOTO BapHaHTA.

Crateu myOuukyloTcst mo Mepe mnocrtyruieHus. JKypnan ¢dopmupyercs
ucxons u3 KoimdecTa He Oonee 30 cTareit B oHOM HOMeEpe.

IepuoagnyHOCTh M3XaAHUS KYPHATIOB — 4 pa3a B roj (e;xeKBapTajbHO).

Cpoxu moga4yu cTaTbu:

- repBoIiikBapTan 1o 10 gespans;

- BTOpo¥ikBapTan 1o 10 mas;

- TperuiikBaprai 10 10 aBrycra;

- yeTBepThIiikBapTan 10 10 HOSOpS.

Hayunelii xypHan «BectHuk TopalirelpoB yHuepcurera», «Hayka u
TexHuka KazaxcraHa» BBINIyCKaeTCs C MNEPUOAMYHOCTRIO 4 pa3za B TOA B
ceTeBOM (9JIEKTPOHHOM) opMaTe B CIEAYIOIIUE YCTAHOBJICHHBIE CPOKH
BBIXOJ]a HOMEPOB XypHaja:

- IepBEII HOMep BbIMycKaeTcst 10 30 MapTa TeKyIero roja;

- BTOpoid Homep — 110 30 uIoHs;

- Tpetuit Homep — 10 30 ceHTA0ps;

- 4eTBepTHIil HoMep — 10 30 mekadpsi.

Cratpio (7E€KTPOHHYIO BEpCHIO M KBHTAaHIMH 00 oOIuiare) cieayeT
HaIpaBJIATh Ha caiiTax:

- https://vestnik.tou.edu.kz/

- https://vestnik-pm.tou.edu.kz/

Jig monmadn cTaThM Ha IyONMKALMI0 HEOOXOAUMO MPONTH PEruCTpPaIfio
Ha caiire.

ABTOp, KOTOpBHIH BHEC HaMOONBIIUN HMHTENJIEKTYalbHBIH BKJIAZ B
MOJITOTOBKY pyKOMHCH (TpU JBYX W Oojiee COaBTOpax), SBISETCS aBTOPOM-
KOPPECIIOHJICHTOM M 0003HaYaeTcst «*».

ABTOPBI U3 pa3HbIX YUEOHBIX 3aBEACHUH YKa3bIBAIOTCS I(paMu 1.2

Jist ocymiecTBiIeHUs MPOLUEAYphl ABOMHOTO PELEH3UPOBAHUS (CIIENOro),
aBTOpaM HEOOXOJMMO OTHPABIATH JBa BapHaHTa CTaTbU: MEPBBIH — C
yKa3aHUEM JIMYHBIX JaHHBIX, BTOPOil — 0e3 yKa3aHWs JMYHBIX AaHHBIX. [Ipn
HapyLEHUH IPUHIMIA CIETIOr0 PELEH3UPOBAHUS CTaThsl HE PaCCMAaTPUBAETCSL.

Cmambou 0012iCHbL ObIMb OPOPMIEHBL 8 CHIPOZOM COOMBENICHEUU
CO CIeOYIOUUMU NPAGUNAMU:

— B xypHayIBl IPUHUMAIOTCSI CTAThH 10 BCEM HAYYHBIM HAIpaBICHUSIM, B
3JIEKTPOHHOM BapHaHTe CO BCEMH MaTepHajlaMHd B TEKCTOBOM pPEIaKToOpe
«Microsoft Office Word (97, 2000, 2007, 2010) nns Windows» (B dopmaTax
.doc, .docx, .rtf).

155



Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X
Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

— OOumii oObeM cTaThby, BKIIOYAs aHHOTALMH, JHUTEpPaTypy, TaOIMIbI,
PUCYHKH M MaTeMaTH4eckue (GopMyInbl JOJDKEH COCTaBIATH He MeHee 7 M He
6osee 12 crpaHmn me4atHoro Ttekcra. [lona cmpanuy — 30 mMm co ecex
cmopon aucma; Texcm cmamou: keenv — 14 nynkmos, eapnumypa — Times New
Roman (013 pycckoeo, amenuiickozo u Hemeyxozo azvikos), KZ Times New
Roman (011 kazaxckoeo a3vika).

CTpykTypa HayqHOM CTaThM BKJIIOYACT HA3BaHHE, aHHOTAIWS, KITIOYCBBIC
CJIOBA, OCHOBHBIC TTOJIOJKECHUS, BBEJCHUE, MATEPHAIIBI H METOJBI, PE3yIbTAThl U
o0cyXXIeHne, 3aKI0YCHNE, BRIBOABI, HHAOOPMAIHIO O (HHAHCHPOBAHUHU (IIpH
HaJM4YWHU), CIHCOK HCIOJb30BAaHHBIX HMCTOUYHHUKOB (JIUTEPATyphl) K KaxkIOH
cTaTbe, BKJIIOYas POMAHU3UPOBAHHBIM (TPaHCIUTEPUPOBAHHBIN JIATHHCKUM
ay(aBUTOM) BapUaHT HAIMCAHUS UCTOYHUKOB Ha KUPWILIUIIE (HA Ka3aXCKOM U
pycckom  s3eikax) cm. TOCT  7.79-2000 (MCO 9-95) Ilpasuna
MPAnCIUmepayuu KUpUILIO8CKO20 NUCLMA TAMUHCKUM ANPASUMOM.

Cmamusa 00121cHa cooeprcamo:

1. MPHTH (MexrocynapcTBEHHBI pyOpHKATOp HAYIHOW TEXHHYECKON
WHPOPMAIIUN);

2. DOl — mocme MPHTU B BepxHeM IpaBoM yriay (IIpHCBauBaeTcs M
3aIOJTHACTCS pelakIiel )KypHaa);

3. Munnuanel (nMs, otaectBo) @amMuius aBTopa (-0B) — Ha Ka3aXxCKoM,
PYCCKOM U aHTJIMHCKOM S3bIKaxX (KUPHBIM MIPUQPTOM, IO LEHTPY);

ABTOp, KOTOpPBIH BHEC HAaWOONBIINH WHTEIJICKTYaJbHBIH BKIaa B
MOJIrOTOBKY pyKomucu (Ipu AByX M Oojiee cOaBTOpax), SIBISETCS aBTOPOM-
KOPPECTIOHICHTOM U 0003HaYaeTCs «*».

ABTOpBI U3 pa3HbIX YUeOHBIX 3aBe/IeHUH YKa3bIBAIOTCS IM(DPaAMHU 1.2.

4. Appunuanus (opranuzanus (Mecto paboThl (yuedbl)), CTpaHa, Topo.)
— Ha Ka3aXxCKOM, PYCCKOM M aHIJIMHCKOM s3bIKax. [loyHble paHHBIE 00
a(dunmanun aBTOPOB NMPECTABIIAIOTCS B KOHIIE KypHAa;

5. Ha3zpaHue cTaThH J0DKHO OTPAXAaTh COAEPXKAHUE CTAThU, TEMATHUKY H
pe3yNbTaThl INPOBEICHHOTO HAYYHOTO HCCIeOBaHUs. B Ha3BaHue craTbu
HEOOXOAMMO  BJIOKUTH  WH(OPMATUBHOCTh,  IIPUBIEKATENLHOCTH U
YHUKQJIBHOCTB (He Oosiee 12 cj10B, NpONUCHBIMU OyKBaMH, KUPHBIM HIpHQTOM,
[0 LEHTPY, Ha TpeX s3BIKaX: pPYCCKWH, Ka3aXCKWH, aHTIUHCKUHA OO0
HEMEIIKH);

6. AHHOTAamMsI — KpaTKas XapaKTepUCTHKAa HAa3HAYCHHUS, COJACPIKaHUS,
BHAA, GOpMEI M APYrHX ocoOeHHOCTEH cTaThh. JlOIDKHA OTpakaTh OCHOBHBIC H
LIEHHbIe, [0 MHEHWIO aBTOpa, J3Tambl, OOBEKTHl, WX NPU3HAKA U BBIBOJIBI
MIPOBEAEHHOT0 MCclenoBaHuA. J[aeTcst Ha Ka3axCKOM, PYCCKOM M aHTJIMHCKOM
00 HEMENKOM s3bIKax (PeKOMEHAyeMbIH O00beM aHHOTAIlMM Ha S3BIKE
nyomukanun — He MeHee 150, He Oomee 300 cnoB, KypcuB, HEXHPHBIM
mpudrom, Kersb — 12 MyHKTOB, a03alHBII OTCTYIl clieBa M crpaBa 1 cM, CM.
oOpa3zen);
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7. KnioueBble cjioBa — Ha0Op CJIOB, OTPAXKAIOIINX COAEP’KAHUE TEKCTa B
TepMHHaX OOBEKTa, HAy4YHOM OTpacid W  METONOB  HUCCIEIOBaHUS
(odbopmisiroTcss Ha TpeX S3bIKAX: PYCCKUM, KA3aXCKHM, aHTIMUCKUANA JTHOO
HEeMEUKHWH; Keryib — |2 TyHKTOB, KypCHB, OTCTYIl cileBa-cripaBa — | cm.).
PexomeHnryeMoe KOMHMYECTBO KITFOUYEBBIX CIIOB — 5-8, KOJIMYECTBO CIOB BHYTPH
KIIF04eBOi (ppa3er — He Oomnee 3. 3amaroTcss B MOPSAIKE WX 3HAYNMOCTH, T.C.
caMoe Ba)XKHOE KJIIOYEBOE CIIOBO CTAaThH JOJDKHO OBITH MEPBBIM B CITHCKE (CM.
o0pazen);

8. OcCHOBHOW TeKCT CTaTbM W3Jaraercsi B  OIpEIeNICHHOMH
MOCJIEIOBATENILHOCTH €r0 YacTel, BKIIIOYAeT B ce0st:

- Begenue (abzarg 1 cM 1o eBoMy Kparo, >KUPHBIMH OyKBaMH, Kerib — 14
nyHKTOB). OOOCHOBaHUE BBHIOOpA TEMBI; aKTyaJbHOCTb TEMBI WM MPOOIEMBI.
AKTyabHOCTh TEMBI oOIpeaessieTcs OOIMMM HHTEPecOM K H3YUYEeHHOCTH
JIAHHOTO 00BEKTa, HO OTCYTCTBHEM HCUEPIBIBAIOLINX OTBETOB HA MMEIOLIHECs
BOIIPOCHI, OHA JTOKa3bIBAETCA TEOPETUUECKON MM MPAKTUIECKON 3HAUUMOCTBIO
TEMBI.

- Marepuanabl M MeTOAbl (ab3ay 1 cm no 1e6OMy Kpaio, JHCUPHLIMU
oykeamu, keenv — 14 nynkmog). JI0OMKHBI COCTOATH U3 ONMCAHUS MAaTEPHATIOB U
X0z1a paboThI, a TAK)KE MOJTHOTO ONMCAHKS HCIIOIb30BaHHBIX METOIOB.

- Pe3yabTaThl U 00Cy:KAeHHe (ab3ay | cm no nesomy Kparo, HCUPHbIMU
bykeamu, keeib — 14 nynkmos). IlpuBoAWTCS aHAIW3 W OOCYXKICHHE
MOJYYeHHBIX BaMHU pe3yJbTaToOB HcciefoBaHus. IIpuBOAATCS BBIBOIBI IO
MOJy4eHHBIM B XOJI€ HCCIEIOBAHMS pe3yibTaTaM, PacKpbhIBA€TCS OCHOBHAs
cyTb. I 3T0 OMH M3 caMbIX BaXKHBIX pa3/eloB CTaThU. B HeM HeoOxoamMmo
NPOBECTH  aHAlIM3  pe3ylbTaToB  CcBoel  paboTel M oOCyxkaeHHe
COOTBETCTBYIOLINX pE3yJbTATOB B CPAaBHEHHWH C TNPEABIIYNIMMH paboTaMH,
aHAJIM3aMH U BBIBOAAMH.

- Undopmamuio o ¢punancupoBannu (npu Hanmmamu) (ad3am 1 cM mo
JIEBOMY Kparo, )KUPHBIMH OyKBaMH, KeTJib — 14 MyHKTOB).

- BeiBoasl (a63ay 1 cm no nesomy xkpato, scupuvimu Oykeamu, keenv — 14
NYHKMO8).

BriBogbl — 000011€HE U 1TO/IBEICHHE UTOTOB PadOTHI HA JaHHOM JTalle;
MOATBEPIK/ICHNE HCTHHHOCTH BBIJBUTAEMOTO YTBEP)KICHUS, BBICKA3aHHOTO
aBTOPOM, H 3aKJIFOYCHHE aBTOpa 00 M3MEHEHHH HAayYHOI'O 3HAHUS C Y4ETOM
MOJYYeHHBIX Pe3yJabTaTOB. BBIBOAR HE MOIKHBI OBITH aOCTPaKTHBIMH, OHH
JIOJDKHBI OBITH MCIIONB30BaHBI JIIs1 0000IIEHNST pe3yIbTaTOB HCCIICAOBAHUS B
TOM WIM WHOH HaydyHOW oO0JacTH, C ONMHCAHWEeM TNPEUIOKECHUH WIN
BO3MOKHOCTEH JaibpHENIIel paboTHI.

- CHHCOK MCMOJIb30BAHHBIX HCTOYHUKOB (KUPHBIMH OyKBaMu, Kerib —
14 myHKTOB, B IIEHTpE) BKIIOYAET B ceOs:

Cratksi W CHHCOK HCIOJIb30BAHHBIX HCTOYHHMKOB JOJDKHBI  OBITH
odopmiensl B cootBerctBum ¢ 'OCT 7.5-98; TOCT 7.1-2003 (cm. obpaserr).
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OuepeTHOCTh UCTOYHHUKOB OIpPEAEIIeTCs CIEAYIOMIM 00pa3oM: cHavaja
MOCTIEeI0BATENbHbBIE CCBUIKH, T.€. UCTOUHUKU Ha KOTOPBIE BBl CCHUIAETECH IO
OUepeTHOCTH B caMOH cTaThe. 3aTeM JAOMNOJHUTENbHbIE MCTOYHHMKH, Ha
KOTOPBIX HET CCBUIOK, T.€. HCTOYHUKH, KOTOPBIE HE MMEJIN MECTO B CTAaThE, HO
PEKOMEHIOBaHBI BaMH YUTATEISIM JJISI O3HAKOMJICHHS, KaK CMEXHBIE paboThI,
MpoBOMUMBIe TapawiensHo. Obvem He wmenee 10, Hne 6oree uem 20
HaumeHnosanuli (CCBUIKM W TIPUMEYaHUS B CTaThe OOO3HAYAIOTCS CKBO3HOM
HyMepanued M 3aKIIOvaloTCsl B KBaJpaTHBIE CKOOKH), MPEHMYIIECTBEHHO 3a
nociequue 10-15 mer.

B cinyyae Hanmuuusi B CHHMCKE HCIOJB30BAaHHBIX HCTOYHHKOB padoOT Ha
KupwMLe (Ha Ka3axCKOM M PYCCKOM SI3bIKaX), HEOOXOIMMO IPEACTaBHUTh
CIIHCOK JINTepaTypbl B JABYX BapuaHTax: l) B opuruHane (yKa3blBaroTCs
HCTOYHHUKH Ha PYCCKOM, Ka3aXCKOM U aHTJIHICKOM JHOO HEMEIKOM S3BIKaX);
2) pOMaHHU3UPOBAHHBIA BapHAaHT HAaNHMCaHWA MCTOYHMKOB Ha KHpHLIMIE (Ha
Ka3aXCKOM M PYCCKOM S3BIKax), TO €CTb TpaHCIUTepalus JATHHCKUM
andasutoM. cu. TOCT 7.79-2000 (UCO 9-95) [Ipasuna mpanciumepayuu
KUPUIILOBCKO20 NUCbMA TATMUHCKUM APDABUMOM.

Onnaiin cepsuc Tpancarumepayus no I'OCTy — https://transliteration-
online.ru/

Ilpasuna mpancaumepayuu Kupunio6cK020 RUCbMA NAMUHCKUM
angasumonm.

Pomanu3upoganuslii  CRUCOK Jumepamypvl  O0JMCEH  GbINAOCHLb
cnedyrowum oopazom: aBTop(-bl) (TpaHciaUTEparusl JUOO AaHTIOA3BIYHBIN
BapHaHT NPH €ro HAIWYNM) — Ha3BaHHWE CTAaThH B TPAHCIUTEPUPOBAHHOM
BapuaHTe — [[epeBOj Ha3BaHMS CTAThbH HA AHIJIMICKUM SI3bIK B KBAJPATHBIX
CcKOOKax] — Ha3BaHME Ka3aXOS3BIYHOTO JHOO PYCCKOSI3BIYHOTO HCTOYHHKA
(TpaHcnuTepanya, MO0 aHIIMHCKOE Ha3BaHWE NP €ro HAIWYUH) —
BBIXO/IHBIE JTaHHBIE ¢ 0003HAYCHMSIMH Ha aHIIMIICKOM SI3BIKE.

* UnalocTpauyuu, nepevyeHb PHUCYHKOB U TOAPHCYHOYHBIE HAAIUCH K
HUM TIPEJCTaBIIIOT MO TEKCTY CTaThbH. B 3JEKTpOHHOW BepcHH PHUCYHKH U
wutocTpanuu npeactasisitoress B Gopmare TIF wm JPG ¢ paspeniennem He
menee 300 dpi.

* MaremaTtndeckue ¢opmyJibl JODKHBI OBITh HaOpaHsl B Microsoft
Equation Editor (kaxmas hopmyna — o1uH 0OOBEKT).

158



Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

Ha omoenvnoii cmpanuuye (nocne cmamou)
B 3JekTpoHHOM BapuaHTE NPUBOIATCS IOJHBLIE IOYTOBBIE ajapeca,
HOMEpA CJIV:KeOHOT0 M _JoMallHero TejedoHoB, e-mail (Homepa TenedoHOB
IUTSL CBSI3W PEAAKINY C aBTOPAMH, He IyOIHKYIOTCS);

Caenenusi 00 aBTOpax

Ha anramiickom
Ha ka3axckom si3bike Ha pycckom si3bike
sI3bIKE

Ddamvumusg Mimst OTuecTBO
(TIOJTHOCTBI0)

J{0>KHOCTD, yU€eHas CTENEHb,
3BaHUC

Opranuzanus

T'opon

Nunexc

Ctpana
E-mail

Tenedon
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OBPA3EI] K O®OPMJ/IEHHIO CTATEH

MPHTU 14.37.27 DOl XXXXXXXXXXXXXXXX

*C. K. AuTukeena, C. K. KcemdaeBa
TopaiirsipoB yausepcuret, Pecriyonika Kazaxcran, r. I1aBnonap
*e-mail: samal_antikeyeva@mail.ru

TEOPETHYECKAS MOJEJIb ®OPMHWPOBAHUSA
KOMITETEHITAM COITUAJILHBIX PABOTHUKOB YEPE3 KYPChI
IOBBINNEHNA KBAJIMOUKALIUN

B oannoti cmamwve npedcmasnena meopemuyeckas mooens GopmMuposanus
JUYHOCTHBIX U NPOPECCUOHATILHBIX KOMNEMEHYUll COYUATbHBIX PADOMHUKOS Uepe3
KYPCbl NOSbIUeHUsA K8ATUPUKAYUYU, KOMOPAs paspadbomana 8 pamkax OOKMopcKou
ouccepmayuu « Dopmuposanue MUUHOCMHBIX U NPOPECCUOHATLHBIX KOMNETNEHY UL
coyuanvhbix pabomHUKo8 yepe3 Kypcobl nosvluienus Keanugurayuuy. B cmamove
nPpUBOOAMCA  Neoazo2uieckue acnekmvl CAamo20 Npoyecca MoOenupo6aHus,
nepeuucienvl  3manvl  hedacocuyeckozo  mooeanuposanus.  IIpedcmaenenvi
MeMoO0NI0SUYEeCKUL, NPOYECCYanbHblll (MEeXHOI0UHeCKULl) U UHCHPYMEHMATbHbILL
YposHu  MoOenu, ee  yeab, MOHUMOPUHS —CHOPMUPOBAHHOCIU — UCKOMbIX
KOMnemenyutl, a makdice pe3ynomam. B mMooenu nokazamvl KOMNemeHmHOCHHbLI,
JUYHOCIMHO-OPUEHMUPOBAHHBINL U NPAKIMUKO-OPUCHMUPOBAHHDIIL Ne0a202UtecKue
Nn00X00bl, 3AKOHOMEPHOCIU, NPUHYUNDL, VCI08US (QOPMUPOBAHUS BbIOPAHHBIX
KOMNEemeHyutl; ONUCamubl dMansl peanu3ayuy npoyecca Qopmuposanusl, yposHU
chopmuposannocmu  IUYHOCMHBIX U NPOPECCUOHATbHLIX  KOMnemenyuill. B
pazoene NPakmMu4ecKol Nnoo20mosKu npeonasaemcs UHMeEpakmusHas paboma 6
cucmeme  CIywamenb-npenooasamenb-2pynna, — noopazymMeeaowas — JudHoe
yuacmue Kajxcoo20 CReyuanucma, a maxice OmKpblmiue nepeo2o 6 Hawell Cmpane
Pecnybnuxanckoco  obwecmeennoco obveounenus «Hayuonanonoiti  anvauc
nPOeccUOHabHBIX COYUANLHBIX pabomHUK08y. [annas mooens noopasymesaen
noo coboll OanbHeliulee COBEPUEHCMBOBAHUE U CAMOCMOAMENbHOE PA3GUMUe
JUYHOCMHBIX U NPOGHECCUOHANLHBIX KOMNEMEHYULl COYUATLHBIX PAOOMHUKO8. Dmo
no3eossem ysuoems 6 MoOoenu IPHEKMUSHOCb Pearu3ayuu Kypcos noGbliuueHus
Keanugurayuu, opmol, Memoosl u cpeocmea pabomal.

Kniouesvie cnosa: meopemuueckas mooensb, Komnemenyuu, nOGbluleHUe
Keanugurkayuy, coyuanbHovle pabomHuKuy.

BBenenne
CommanbHas paboTa — OTHOCHTENBHO HOBas [UIA Halled CTPaHBI
npodeccus. [loaTomy oOydeHHE CONMANBHBIX PAOOTHUKOB HAa COBPEMEHHOM
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CTaMM HE XapaKTepu3yeTcs HaJIW4ueM JIOCTaTOYHO pa3paboTaHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB, KOTOpPBIE HAaXOAWIM OBl BBIPAXKCHUE B
(hopMyTHpOBKE MENAaroruyeckux Iened, B COJNEpKAHUH, TEXHOJIOTHIX
yaebHoro mporecca. [1, c. 58].

IIpooondicenue mexcma nyoauKyemo2o mamepuaia

MarepuaJjbl 1 MeTOABI

TeopeTnueckuil aHanu3 HAy4YHOM IICUXOJIOrO-NEAArOTMYECKOM U
CIEIUAIbHOW  JWTEpaTypsl MO  HpoOleMe  HCCICNOBAaHUS;  aHAN3
3aKOHOJATEIbHBIX 1 HOPMATHBHBIX TOKYMEHTOB MO OTKPBITHIO OOIIECTBEHHBIX
0o0BEIMHEHNH; aHaNM3 COJIEpXKAHHUA TPOTrpaMM  KypCOB  IOBBIIICHHS
KBAIU(UKALUK COLMANBHBIX pabOTHHKOB; MOJEIHPOBAaHME; aHAIU3 U
00001IeHe  MEeJaroruueckoro  OmbITa, OMpOCHble  MeTonsl  (Oecena,
aHKETUpOBaHHE, WHTEPBBIOWPOBAHUE); HAOJIOJEHHE; aHAU3 IPOAYKTOB
JESITEIbHOCTH  CHEIMAJHCTOB; 3KCIEPUMEHT, METOAbl MaTeMaTHYeCKOH
CTATUCTHKH TI0 00paboTKe 3KCIePUMEHTANBHBIX TaHHbIX [2, cc. 48—69].

IIpooondicenue mexcma nyoauKyemo2o mamepuana

Pe3yabTaTsl u 00cy:Kxa1eHHE

UYroObl MOHATH OOBEKTHBHBIC 3aKOHOMEPHOCTH, JIEKAllie B OCHOBE
npouecca (GopMHPOBAaHMSA M PA3BUTHSA JIMYHOCTHBIX W TNPOQECCHOHATBHBIX
KOMIICTEHIIMH ~ COIIMAIBHBIX  PA0OTHUKOB  4epe3  KypChl  ITOBBIMICHHUS
KBaNM(UKAIMH, HEOOXOJUMO YETKO MPEJICTaBIATh cede ux Monaens [8; 9].

IIpooondicenue mexcma nyoauKyemo20 mamepuaia

HNupopmanus o puHaHCHPOBaHUM (NP HAJTUYMH)

BoiBoabI

Takum 00pa3oM, Ha OCHOBAaHHM BBIMIEH3I0)KEHHOIO MOXXHO CHAETaTh
BBIBOJl O TOM, 4YTO TEOpETHYecKas MOJeib (OPMHUPOBaHMS JMYHOCTHBIX M
npodeccHOHaNBHBIX KOMIICTEHIIMH COIHMAJIbHBIX PaOOTHUKOB uepe3 KypChl
TIOBBIIICHISI KBATU(UKAIIMA COJACPKUT TPH YPOBHsI ee peanmzanud [10].

IIpooondicenue mexcma nyoauKyemo2o mamepuana

CnHCcoK HCI0Jb30BAHHBLIX HCTOUYHHKOB

1 JHaxun, A. H. Ilegarormyeckoe MOJEIUPOBAHUE : CYIIHOCTb,
s¢dexruBHOoCTs W HeomnpezdeneHHocTh [Teker] // Tlemarormka. — 2003, —
Ne4.—-C.22.

2 Ky3HenoBa, A. I'. Pa3Butie METO0I0IMH CHCTEMHOTI'O IMOAX0a B
oTedecTBeHHOI nenaroruke : MoHorpadus [Tekcr]. — Xabaporck : U3n-Bo XK
UIIIIK ITIK, 2001. — 152 c.

2 Kapoma, I'. H. CucremHblii mnoaxox K 3KOJOTHYECKOMY
oOpazoBanno u Bocrmtanuto (Ha martepmane cembckux mkon) [Tekcr]. —
Mumnck, 1994. — 212 c.
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BIIIKTIJIIKTI APTTBIPY KYPCTAPBI APKBLJIbBI
OJIEYMETTIK KbISMETKEPJIEPAIH K¥3IPETTIJIIKTEPIH
KAJIBIIITACTBIPY IbIH TEOPUSAJIBIK MOJEJII

Byn makanaoa «Oneymemmik xvizmemxepaepliy Oinikminiein apmmoipy
KypCmapul apKbLibl MYNEATBIK HCIHE KICIOU KY3pemminikmepin Kaiblnmacmuipyy
O0OKMoOpblK, — ouccepmayusi  uieoepinde a3ipaeHzen  OLLIKMILIKMI  apmmuipy
KypCmapbl  apKblibl  21eyMemmix  KblaMemKepaepoiy Mmynanplk JicaHe Kaciou
KY3bIpemminicii Kansinmacmuipyobly meopusiiblK Mooeni Ycviuvliean. Makanaoa
Modenvoey — Npoyeciniy — nedacocUKamblK  AChneKminepi, Nneoazo2uKablK
MoOenvoeyoin Kkesendepi keamipineen. Modenvoiy 20iCHAMATLIK, NPOYECCyaioblk,
(MeXHONOCUATBIK) JCIHE ACNANMbIK, OeHeelnepl, OHbIY MaKcamvl, Kadcemmi
Ky3bipemmepoily Kaublnmacy MOHUMOPUHZI, COHOQU-AK HIMUICEC] YCbIHbIIZAH.
Mooenvoe  Ky3vipemminikke, myneaga OALIMMANAH — JHCIOHE  NPAKMUKARA
bazeimmanzan  nedacocUKANbK, — Maciidep,  MAHOANEAH — KY3blpemmepoi
KAIbInmacmulpy  3aHObLIIKMAPYLL, — KASUOAmMMapbl, Wapmmapsl KOpPCemineeH,
KabInmacy npoyecin icke acvipy Ke3eHoepl, JiceKe JicaHe Kaciou Ky3vipemmepoiy
Kaneinmacy Oeneetliepi cunammangan. IIpakmukanvly OQublHObIK 6OTIMIHOe
MBIHOAYUBI-OKLIMYUbI-MON. HCYUECIHOe UHMEPAKMUGMI JHCYMBIC YCbIHBINAObL, O
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P MamMauMbly diceKke KaAmuICYblH, CcOHOau-ax enimizoe ansauikbl «Kocibu
aneymemmix KblsmMemxepaepoiy Yimmovlk anvaucely Pecnybnuxanvix Ko2amovix
Oiprecmiciniy awwliyblh 0i10ipedi. Byn modenv aneymemmik Kvizmemkepiepoin
JHrceKe  JicoHe  KaciOu  Kysvipemmepin 00aH api dcemindipyoi dcone mayeicis
damuimyosl 0indipedi. Byn moodenvoe OLNIKMiNiKmi apmmueipy KVPCMApbIH icKe
aceipyovly MuiMOLIiciH, HCYMbIC HbICAHOAPL, 20iCmepi MeH KYpaioapuli Kepyze
MYMKIHOIK OepeOi.

Kinmmi ce3dep: meopusnvlx modenv, Ky3vlpemminik, OLMiKmiiikmi
apmmulpy, aAeyMemmix Kvlzsmemxepep.

*S. K. Antikeyeva, S. K. Ksembaeva
Toraighyrov University, Republic of Kazakhstan, Pavlodar

THEORETICAL MODEL OF FORMATION
COMPETENCIES OF SOCIAL WORKERS THROUGH
PROFESSIONAL DEVELOPMENT COURSES

This article presents a theoretical model for the formation of personal and
professional competencies of social workers through advanced training courses, which
was developed in the framework of the doctoral dissertation «Formation of personal
and professional competencies of social workers through advanced training coursesy.
The article presents the pedagogical aspects of the modeling process itself, and lists the
stages of pedagogical modeling. The methodological, procedural (technological) and
instrumental levels of the model, its purpose, monitoring the formation of the required
competencies, as well as the result are presented. The model shows competence-based,
personality-oriented and practice-oriented pedagogical approaches, patterns,
principles, conditions for the formation of selected competencies; describes the stages of
the formation process, the levels of formation of personal and professional
competencies. The practical training section offers interactive work in the listener-
teacher-group system, which implies the personal participation of each specialist, as
well as the opening of the first Republican public Association in our country, the
national Alliance of professional social workers. This model implies further
improvement and independent development of personal and professional competencies
of social workers. This allows you to see in the model the effectiveness of the
implementation of advanced training courses, forms, methods and means of work.

Keywords: theoretical model, competencies, professional development,
social workers.

164



Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

Caenenust 00 aBTOpax

Ha kazaxckom si3bike

Ha pycckoMm si3bike

Ha anramiickoM si3bike

AnTkeeBa Camana
KanartoBHa,
«Ilemgaroruka >koHe
TICUXOJIOTHS» MaMaH IbIFbI
OOHBIHIIIA TOKTOPAHT,
I'ymMaHUTapIIBIK KOHE
QJICYMETTIK FBUIBIMIAD
(baxymnpTeTi,
TopaiirsipoB
YHHBEPCHUTETI,
[TaBnonap,
140008,
Kazakcran Pecrybnukacsl,
e-mail:
samal_antikeyeva@mail.ru,
8-000-000-00-00

AnTnkeeBa Camana
KanartoBHa,
JIOKTOPAHT 1O
CIEIHUATBLHOCTH
«Ilemaroruka u
MICUXO0JIOTUs», DaKyIbTeT
TYMaHUTApHBIX U
COLIMANIBHBIX HAYK,
TopalirelpoB yHUBEpCUTET,
[TaBnonap,
140008,
Pecry6mka Kazaxcran,
e-mail:
samal_antikeyeva@mail.ru,
8-000-000-00-00

Samal Kanatovna
Antikeyeva,
doctoral student in
«Pedagogy and
psychology», Faculty of
Humanities and Social
Sciences,

Toraighyrov University,
Pavlodar,

140008,

Republic of Kazakhstan,
e-mail:
samal_antikeyeva@mail.ru,
8-000-000-00-00

165




Topaiizvipos ynusepcumeminiy Xabapuvicot, ISSN 2959-068X

Du3suKa, MAMeMamuKa HaHe KOMINbIOMePiK evlibimoap cepusicel Ne 1, 2024

Kcem6aeBa Cayuie
KamaymaeHoBHa,
MeIaroruka
FBUIBIMIAPBIHBIH
KaHIuaThl, mpodeccop,
T'yMaHHUTAPIIBIK KIHE
QNICYMETTIK FhUIBIMAD
¢axynbTeri,
Topaiireipos
YHHUBEPCHUTETI,
ITaBnonap,
140008,
Kazakcran Pecrybinkachl,
e-mail: saule_K@mail.ru,
8-000-000-00-00

Kcem6aeBa Cayuie
KamaimaeHoBHa,
KaHIUJaT MearorHIecKux
HayK, npogeccop,
@akynabTeT ryMaHUTaApHBIX
1 COIMATBHBIX HAYK,
TopalrelpoB YHUBEPCUTET,
[TaBnonap,
140008,
Pecny6nmka Kazaxcras,
e-mail: saule_K@mail.ru,
8-000-000-00-00

Saule Ksembaeva,
Candidate of pedagogic
sciences, professor, Faculty
of Humanities and Social
Sciences,
Toraighyrov University,
Pavlodar,
140008,
Republic of Kazakhstan,
e-mail: saule_K@mail.ru,
8-000-000-00-00

166




Becmuux Topaiiebipos ynueepcumema, ISSN 2959-068X
Cepus: Quszuka, mamemamuxa u Komnviomephule Hayku Ne 1, 2024

ITYB/IHKAITHOHHAA 3THKA
B HAYYHOM KYPHA/IE
«BECTHHK TOPAHTBIPOB YHHBEPCHTETA.
CEPHA: DU3HKA, MATEMATUHKA H KOMITbBIOTEPHBIE HAYKH»

Penmakmmonnas kosuternss HaydyHbIX OkypHamoB HAO  «Topaiireipos
yHuBepcuteT» «BecTtHuk TopailrelpoB yHuBepcurera», «Hayka um TexHHKa
Kazaxctana» u HayuHo-momyisipHoro >xypHana «KpaeBeneHue» B cBoeil
npodeccHOHANBHON JeSITENIFHOCTH  TPHUJICP)KUBAIOTCS TIPUHIMIIOB W HOPM
[TyonukaumoHHOM  3TMKM  HayuHbIX KypHanoB HAO  «TopaiirsipoB
yHuBepcuteT». llyOiuMkanuoHHass 3THKa pa3paboTaHa B COOTBETCTBHU C
MEXIYHapOAHOW MyONMKAaIMOHHONW 53Tudeckoil Hopmoit Komurtera mo
nyonukanuonHo 3tuke (COPE), sTHdeckuMu NpUHOHNIAME ITyOJIHKAIAN
xkypHanoB Scopus (Elsevier), Komekca axamemuueckoit dectHocth HAO
«TopalirelpoB YHUBEPCUTET».

[TyGnukannoHHass 3THKA OIpPEAETIeT HOPMBI, NPHHIMIBI M CTAaHIApTHI
STHYECKOTO TOBEICHHUSA pPEIAKTOPOB, PEIEH3CHTOB W aBTOPOB, MEPHI IIO
BBISIBJICHHIO KOH(INKTOB MHTEPECOB, HEATUIHOTO MOBEACHUS, HHCTPYKLUH TI0
U3BATHIO (PeTpaKLUy), HCIIPABICHUIO U OIIPOBEPKEHUIO CTATHH.

Bce yuacTHHKH mpoliecca myOarKamum, COOI0IaI0T PUHIIUITEI, HOPMBI H
CTaHIApTHI IyOIUKAITHOHHON 3THKH.

KagecTBo HayyHOTO >XypHasa 00ecIedrBaeTCs] UCIIOJHEHNEM MPHHIIUIIOB
YYaCTHHMKOB IIpoliecca MyOJIMKAalMK: pPaBEHCTBA BCEX AaBTOPOB, MPUHIIHII
KOH(HICHIMATbHOCTH, OIHOKpAaTHBIE ITyONMKAIlMH, aBTOPCTBA PYKOINCH,
MPUHIUIT OPUTHHAIBHOCTH, TIPUHIMI TTOTBEPKACHHS MCTOYHUKOB, MPUHINI
00BEKTHBHOCTH U CBOEBPEMEHHOCTH PELICH3UPOBAHUSI.

IIpaBa u 0053aHHOCTH 4JICHOB pPEJAKIMOHHBIX KOJUICTHUI Hay4HBIX
)kypHanoB HAO  «TopaiireipoB  ynusepcuteT» «BectHuk Topaiirsipos
yHuBepcurera», «Hayka m texnHuka Kaszaxcrana» u HayYHO-TIOIMYJISIPHOTO
xkypHana «Kpaesenenue» ompenenensl CO CMK 8.12.3-20 Vmnpasnenue
HAYYHO- U3JaTeIbCKON e TeIFHOCTHIO.

IIpaBa u 003aHHOCTH pelleH3eHTOB

PeneH3enTsl HayuHbIX KypHaJIOB «BecTHUK TOpalrslpOB yHHUBEPCUTETAY,
«Hayka wu TtexHuka Kazaxcrana», Hay4yHO-TIONYJSIPHOTO  KypHaja
«KpaeBenenue», 00s3aHbI PYKOBOJICTBOBATHCS MPHHIIUIIOM 00BEKTHBHOCTH.

[lepconanbHasi KpUTHKAa B aApec aBTOpPa(-0B) PYKOIHMCH HEHOIYCTHUMA.
PeneHseHT MOKEeH apryMEeHTHPOBAaTh CBOM 3aMeYaHHs U 0OOCHOBBIBATH CBOE
pelIeHne O MPUHATUHN PYKOINCH WU O €€ OTKJIIOHEHHUH.

HanuonaneHOCTh, penuruo3Has NpPUHAIEKHOCTb, NOIUTUYECKHE WU
WHBIE B3MJISAABI aBTOpa(-OB) HE [OJDKHBI TNPUHUMAThCS BO BHHMaHHE |
YUUTBIBATHCS B MPOLIECCE PELICH3UPOBAHUS PYKOIUCH PELIEH3EHTOM(-aMu).
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OxcnepTHas OLICHKA, COCTaBJICHHAs PELeH3eHTOM JIOJDKHA
CHOCOOCTBOBATh NPHUHSATHIO PEIICHHS pelakiuedl o MmyOMuKanuy U MOMOraTh
aBTOPY YJIY4YILIUTh PYKOIHUCH.

Pemenre o IMpUHATHM PYKONHCH K IMyONMKAaLWH, BO3BpAILCHHE PaOOTHI
aBTOpPY Ha W3MEHEHHE WM JO0pabOTKy, JTHOO pemieHrne 00 OTKIOHCHHH OT
MyOMUKanuk  MPUHUMAETCSl  PEIKOJUIETHEH ONHMpasch Ha  PE3yIbTaThl
pELEeH3NPOBaHHUS.

[IpuHOMND CBOEBPEMEHHOCTH peleH3UpoBaHuA. PereHzeHT o00s3aH
MIPENOCTABUTH PELIEH3HIO B CPOK, OIPENEIECHHBIN peJakiuei, HO He Mo3aHee 2-
4 Hejenp ¢ MOMEHTa TNOJNY4YeHHUS PYKOMUCU Ha peleH3upoBaHue. Eciau
paccMOTpeHHe CTaTbd M IIOATOTOBKA PEICH3WH B Ha3HAUYEHHBIC CPOKH
HEBO3MOXHBI, TO PELEH3EHT J0JDKEH HE3aMEUIMTEIBHO YBEIOMHTH 00 3TOM
HAy4YHOTO pelaKTopa.

PerieH3eHT, KOTOPBIA CUMTAET, YTO €ro KBalH(UKalMs HE COOTBETCTBYET
mu0b0 HENOCTaTOYHA JUIsi TNPHHATHA pEIIeHHS TpPU  PEeLEH3UPOBAHHUU
MIPEAOCTaBICHHOW PYKOINCH JOJDKEH HE3aMEIUIMTENIbHO COOOIIUTH 00 3TOM
HAyYHOMY PEAAKTOPY M OTKA3aThCs OT PELEH3UPOBAHUS PYKOIINCH.

HpuHuun KOHQUIAESHIUATBHOCTH CO CTOPOHBI pelieH3eHTa. Pykonuce,
MIPEAOCTaBIICHHAS PEIICH3EHTY Ha PELEH3MPOBAHME JOJDKHA PACCMATPUBATHCS
Kak  KOHQUICHIMANbHBIH  Marepuan.  PemeH3eHT  WMeeT  IIpaBo
JEMOHCTPHPOBATh €€ W/WIM 00CYXKIaTh C APYIUMH JHIAMH TONBKO IIOCHE
MOJyYeHHUsI NHCBMEHHOTO pa3pelieHHsi CO CTOPOHbI HAyYHOTO pemaaKTopa
JKypHaja u/unm aBTopa(-oB).

Wudopmanmss © wuiaen Hay4yHOi paboOThl, IOJNy4YEHHbIE B  XOJE
peLeH3upoBaHusl M olecriedyeHus MyOIMKAlMOHHOTO Mpolecca, He JOJDKHBI
OBITh MCIOJIb30BAaHbI PELIEH3EHTOM(-aMH) AJIsl [TOJYUEHHSI JINYHOMN BBITOJIbI.

IIpuHUMN NMoATBep KIeHHUS HMCTOYHMKOB. PEIEH3CHT [OJDKeH yKas3aTh
HaydHble paboThl, KOTOpbIE OKa3ajgu Obl BIMSHHE HA HCCIEI0BATEIbCKUE
pe3yNbTaThl pacCMaTpUBAEMON PYKOIHCH, HO HEe OBbUIM NPHUBEAEHBI aBTOPOM(-
amn). Taxoke peneH3eHT 00s3aH 0OpaTUTh BHUMAaHHE HAyYHOTO PEAaKkTopa Ha
3HAYUTENBHOE CXOACTBO MM COBMNAJEHHE MEXIY paccMaTpHUBaeMoOu
PYKOIINCBHIO U paHee OIyOINKOBaHHOM paboToH, 0 KOTOPOM €My M3BECTHO.

Ecimm y perieH3eHTa MMEIOTCSI JOCTATOYHBIE OCHOBAHUS IOJIaraTh, YTO B
PYKOIIUCHU COJACPKUTCA IUIaruatr, HCKOPPECKTHBIC 3aMMCTBOBAHUA, JIOKHBIC H
C(I)a6pI/IKOBaHHBIe Mar€puaibl WINW Ppe3yabTaTbl HCCICIOBAHUA, TO OH HE
JOJDKEH JOMYCTUTh PYKONHCH K ITyONHMKAUU U IPOWH(GOPMHPOBATE HAYYHOTO
pe€aaKTopa XypHajla O BBIABJICHHBIX HAPYHICHUAX NMPUHIMIIOB, CTAaHAAPTOB U
HOPM ITyOJTMKAIMOHHON ¥ HAYIHOH STHKH.

IIpaBa u 00s13aHHOCTH aBTOPOB

[Ty6nukannoHHas 3THKa Oa3upyeTcst Ha COOIIOICHNH TPUHIINIIOB!

OIHOKpAaTHOCTE  IyOJIHMKALMH. ABTOp(-BI)  TapaHTHPYIOT  4YTO
NIPE/ACTaBICHHAsT B PEJaKUUIO PYKOIHCh CTaTbu HE OblIa INpeicTaBlieHa s
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paccMoTpeHus B Apyrue uzgaHud. IlpeacraBneHue pyKONHCH €IUHOBPEMEHHO
B HECKOJIIBKUX JKypHAJIAX/M3JAaHUSIX HENPUEMIIEMO U SBISETCS TpyObIM
HapyIlIeHHEM MIPUHIMIIOB, CTAHIAPTOB U HOPM ITyOJIMKallMOHHOM STHKY.

ABTOpPCTBO  pykommcHu. Jlumo, KoTopoe BHECIO  HamOONBIINN
MHTEJUIEKTYalbHBI BKJIal B MOATOTOBKY pyKomucH (Ipu AByX W Oosee
COaBTOpax), SBIACTCA aBTOPOM-KOPPECIIOHAECHTOM M YKa3bIBAETCS IIEPBBIM B
CIIMCKE aBTOPOB.

Jns  Kaxmod  craTeW  JOMDKEH  OBITh  HAa3HA4eH  aBTOp I
KOPPECTIOHJCHINH, KOTOPBI OTBEYAeT 3a IOATOTOBKY (DMHAIBHOW BEpPCHU
CTaTbH, KOMMYHHKAILIMIO C pEIKOJUIerHel, NOJDKeH 00eCHeuuTh BKIIIOYCHHE
BCEX YYaCTHUKOB HCCIIeTOBaHMS (TMPH KOJMYECTBE aBTOPOB 0OJiee OIHOIO),
BHECIIMX B HErO JOCTaTOYHBIN BKJIaJ, B CIHCOK aBTOPOB, a TAKXKE MOJYYHUTh
0l00peHHEe OKOHYATeNIbHOW BEPCHM pPYKOIMHCH OT BCEX aBTOPOB IJIf
NpEeACTaBICHUS B pelakUuio il MyOnukanuu. Bce aBTOphI, yka3zaHHbIE B
PYKOITUCH/CTAaThe, HECYT OTBETCTBEHHOCTH 3a COJIep KaHHEe PabOTHI.

IpuHIMN OPUTHHAJBHOCTH. ABTODP(-bI) TapaHTHUPYET, YTO PE3yIbTATHI
UCCIIENIOBaHMS,  M3JIOXKEHHBIE B  PYKONMCH, MPEACTaBISIIOT  cOOOM
OPUTHHAJIBHYIO CaMOCTOSITENIbHYI0 pa0oTy, M HE COJAEpXKaT HEKOPPEKTHBIX
3aMMCTBOBAHHH M IUIaruara, KOTOpble MOTYT OBITh BBIABICHBI B IIpOILECCe.

ABTOpPBI HECYT OTBETCTBEHHOCTH 3a ITyONMKAIMIO CTAaTel C MpU3HAKaMU
HE3TUYHOTO TOBEJEHHs, IUIaruara, caMmoIljlaruata, CaMOI[UTHPOBAaHHMA,
¢danscupukaumy, ¢Gadpukalun, HCKaKEHUS JaHHBIX, JIOXKHOTO aBTOPCTBA,
yOIupoBaHusl, KOH(PINKTA HHTEPECOB U OOMaHa.

IpuHUMN  MOATBEpP:KIEHUS HCTOYHUKOB. ABTOp(BI) 00s3yeTcs
NpaBWJIbHO YKa3blBaTh Hay4yHble W HHbIE HCTOYHHKH, KOTOpbIe OH(HM)
HCIIONB30BaN(M) B XO/€ MCCIENOBaHMA. B cilyyae MCHOIB30BaHUS KaKUX-THOO
yacTed YyXHX paOOT W/MIIM 3aMMCTBOBAHMS YTBEP)KICHHH APYroro asTopa(-
OB) B PYKOITUCH JOJDKHBI OBITh YKa3aHBl OMOIHOTrpauuecKhue CCHUIKH C
yKa3aHHEeM aBTopa(-OB) IIEpPBOMCTOYHHMKA. IMH(popmanms, mnomydeHHas U3
COMHHTENIbHBIX HMCTOYHHUKOB HE JOJDKHA HCIOJB30BaThCS NMpH O(GOpMIICHUH
PYKOIIHCH.

B ciydae, ecim y pELEH3EHTOB, HAy4YHOTO pENAKTOpa, 4ICHA(-OB)
PEIKOJIIETHH KypHajla BOSHUKAIOT COMHEHUS ITOAJIMHHOCTH M JOCTOBEPHOCTH
pe3yJbTaToB HCCIIEI0BaHUs, aBTOP(-BI) JIOJIKHBI IIPEIOCTABUTH
JIOTIONTHUTEIBHBIE MaTePHaNbl Ui TOATBEPKACHUS PE3yIbTaTOB MU (DaKTOB,
HNPUBOAUMBIX B PYKOIIHCH.

Hcnpasienne ommbOK B mporecce mybnukanuu. B cirydae BBISIBICHHSA
omuOOK W HETOYHOCTeH B paboTe Ha IIO00H CTaguM IMyOIMKAI[IOHHOTO
mporecca aBTOPHl OOSM3YIOTCST B CPOYHOM MOPSJKE COOOHIMTH 00 3TOM
Hay4YHOMY pelIaKTopy M OKa3aTb IIOMOIIb B YCTPaHEHHH WM HCIPaBICHUU
OmMOKK 1Sl MyONMKalMK Ha CaiiTe )KypHaja COOTBETCTBYIOIICH KOPPEKLHH
(Erratum wnmm Corrigendum) ¢ koMmmeHTapusiMu. B ciydae oOHapyskeHUs
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rpyObIX OMIMOOK, KOTOpPBIE HEBO3MOXKHO HCIIPaBHTh, aBTOP(-bl) JOJDKEH(-HBI)
0TO3BaTh PYKOIIHNCH/CTATHIO.

[puHOUN co0MI0IeHNs NMyQJIUKAIMOHHON 3THKH. ABTOPBI 00S3aHBI
cOOJIIOIaTh STHYECKUE HOPMBI, CBA3aHHBIE C KPUTHKOW WM 3aMEYaHUSIMU B
OTHOIICHUH WCCJICIOBAHUM, a TaKKe B OTHOIICHWH B3aUMOJACHCTBHUS C
penaknuedl Mo MOBOAY peLeH3WpoBaHMA M myOnukamuu. HecobOmronenne
9THYECKUX NPHUHIHUIIOB aBTOPAaMH pACIEHMBAeTCA Kak Ipy0oe HapylIeHHE
9THKH TNyOJIWKamuid W JaeT OCHOBaHME JUIA CHATHS PYKOIIUCH C
PEICH3UPOBAaHUS H/WIH Ty OIHKAIIIH.

KoH(paukT HHTepecoB

Kondnukr naTepecos, no omnpenencHuo Komurera no my0aukannoHHO#M
stuke (COPE), 3T0 KOH(JIMKTHBIE CUTYallUH, B KOTOPBIX aBTOPHI, PELIEH3EHTHI
WM YJICHBI PEIKOJUIETUH UMEIOT HESIBHBIE HHTEPECHI, CIIOCOOHBIE MOBIHSTH Ha
UX CYXIEHHs KacaTelbHO MyOsnKyemoro martepuaia. KoHQIUKT MHTEpecoB
MOSIBJIAETCS, KOTJla MMEIOTCs (pUHAHCOBBIC, JTMYHBIE WU MPOQeCcCHOHATbHBIE
YCIIOBUSI, KOTOPBIE MOTYT IOBIUSATh HAa HAyYHOE CYXKICHHEC DELCH3CHTa H
WICHOB pPEAKOJJIETMH, W, KaKk pe3ynbTaT, Ha pEIICHHE peIKOJUICTUHI
OTHOCHTENBHO MyOIHKAIINN PYKOIIHCH.

I'maBHBIF pemakTop, WIEH PpEAKOUIETHHM W PEIEH3EHTHl  JOJDKHEI
OTIOBECTHTH O MOTCHIMAIHHOM KOH(INKTE HHTEPECOB, KOTOPHIH MOXET KaK-TO
MOBIUATh Ha pEIICHHE pPEJAaKIMOHHOW KOJUIeTUU. UYJeHbl peaKoIeruu
JOJDKHBI OTKA3aThCSl OT PACCMOTPEHMS PYKOIHCH, €CJIM OHU COCTOSIT B KaKHX-
100 KOHKYPEHTHBIX OTHOIICHHSX, CBSI3aHHBIX C pe3yJIbTaTaMH HCCIICA0BAHUS
aBTOPAa(-0B) PYKOMUCH, JINOO €CIIH CYIIECTBYET HHON KOH(MIIMKT HHTEPECOB.

[Ipu nmomave pyKomICH HAa PACCMOTPEHHUE B XKypHAI, aBTOP(-bI) 3a4BISIET O
TOM, YTO B COJIEPYKAHUM PYKOIHCH YKa3aHbl BCE MCTOYHUKHU (DUHAHCHPOBAHUS
WCCIIEIOBAHMS; TaKKe  YyKa3bIBAIOT, KakKHMe HMEIOTCS  KOMMEpYEecKHe,
(MHAHCOBBIE, JINYHBIC WIN NPO(eccHoHalbHbIE (aKTOPhI, KOTOPbIE MOTIH OBl
co3/aTh KOH(JIMKT MHTEPECOB B OTHOLICHWH IIOIAHHOW Ha pacCMOTpPEHHE
pykorucu. ABTOpP(BI), B IMChbME NPH HAUINYNN KOH(IIMKTa MHTEPECOB, MOTYT
yKa3aTh Y4EHBIX, KOTOpBIE, 110 UX MHEHHUIO, HE CMOT'YT OOBEKTHBHO OLICHUTH HX
PYKOIUCH.

PerieH3eHT He [ODKEH paccMaTpuBaTh PYKONHCH, KOTOPBIE MOTYT
MOCTYXXHUTh NPUYMHAMH KOH(IWKTa HWHTEPECOB, MPOUCTEKAIOMIETO W3
KOHKYPEHIINH, COTPYOHWYECTBA WM JPYTUX OTHOUICHHH € KeM-IIMbo w3
aBTOPOB, MMEIOIINX OTHOIIEHHE K PYKOIIHCH.

B cnywyae Hammumsa KOH(IIMKTAa HHTEPECOB C COJEPKAHHWEM DPYKOIIHCH,
OTBETCTBEHHBIH CEKpeTaph IOJDKEH M3BECTUTh 00 3TOM TJIABHOTO pelaKTopa,
IOCIIE YEro PYKOMUCH IepeaeTcs APyroMy PELeH3EHTY.

CymecTBoBaHNe KOH(IMKTAa HHTEPECOB MEXy YYaCTHUKAMH B IIpoIIecce
PacCMOTPEHHMS M PELICH3UPOBAHUS HE 3HAUUT, YTO PYKONHCH OyJIET OTKJIOHEHA.
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Bcem 3aMHTEpecOBaHHBIM JIMIIaM HEOOXOJUMO, MO MEpe BO3MOXKHOCTH
n30eraTth BOSHUKHOBEHMSI KOH(JIMKTa UHTEPECOB B JIOOBIX BapHallMsIX Ha BCEX
JTamax Mmyosukanuu. B ciaydae BO3HHMKHOBEHMS KaKOTO-THOO KOH(IUKTA
HMHTEPECOB TOT, KTO OOHAPYXWI 3TOT KOH(IUKT, JOJDKEH HE3aMeIUTEIHHO
OToBECTUTh 00 3TOM pemakmuio. To ke camoe Kacaercss IOOBIX IPYTrux
HapyIIeHUH TPUHIMIIOB, CTAHAAPTOB M HOPM ITyOJIMKAIMOHHOW W HAydHOH
STHKH.

HesTHuHoe noBeaenue

HeaTnuHbIM NOBEICHHEM CUMTAIOTCS ACHCTBUSI aBTOPOB, PEIAKTOPOB MIIH
u3garens, B CIIydae CaMOCTOSTEIbHOTO IPENOCTABICHUS pELEH3UH Ha
COOCTBEHHBIE CTAThH, B CIy4ae JOIOBOPHOTO U JIO)KHOTO PELEH3MPOBAaHUS, B
YCIOBUSIX OOpallleHHsi K areHTCKUM YCIyraMm JJisi MyOJMKaluu pe3yJIbTaToB
HAayYHOTO HCCIEOBaHHs, JDKEaBTOPCTBA, Ganbcudukanum u Qadpuxauuu
pE3yJIbTaTOB HCCIICAOBaHUs, MyOJIMKalMsd HEIOCTOBEPHBIX ICEBO-HAYYHBIX
TEKCTOB, Iepelayd PYKONUCH cTaTeil B Apyrue u3naHus Oe3 paspelieHus
aBTOPOB, TEpefayyd MaTEpPHAIOB aBTOPOB TPETHUM JIMIAM, YCIOBHSA KOTa
HapyIleHbl  aBTOPCKME TpaBa W  TNPHUHOWNBl  KOH(GHICHIMAIHHOCTH
PEIAKIMOHHBIX TIPOIECCOB, B CIydae MaHWIYSIOUU C LUTHPOBAHUEM,
TUTaTHaToOM.
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