KYOBUIBICTAD MEH YICPICTEPIiH 3aHAbUIBIKTAPBIHBIH, COHBIMEH Oipre ImemrimM KaObUIay VIINIH OJap.sl
KOJITAHYIbIH epesKesIep/IiH KUBIHTHIFbI.

Binim oprypmni Typnepre OemniHei: FHUIBIMH, FBUIBIMHAH THIC, KYHJIENIKTi- MPAaKTUKAIBIK, MHTYHTHUBTIK,
IIIHA JKOHE Tarbl 0Oacka. TBUIBIMWIBIK- palMOHAIIABIKKA HETI3JCNTeH, >KAINbUIBIK IeH 9IUIIIriMeH
CHTIaTTaJaThIH, JKOHE JKaJIMbl MaHBI3IBUIBIKKA YMTBUIATRIH OiTiM. FBUIBIMU TYCIHIK- OIiJI, IIBIHABIK OiIiM
ajatbiH yjaepic. OHBIH MakKcaThl- IIBIHABIKTBIH KYOBUIBICEI MEH YIAEpPICIH alablH- aja OoJpKay, TYCIHAIpY,
cunarray. FeuibiMu OUTiMre HOTHIKEIEPTiH JIOTHKAIBIK HET13/IUTIT1, JOJICNILIIT, TalibIKThUIBIFBI, TEKCEPiNyi,
KaTeIKTEeP/ll TY3eTyre YMTBUIY JKOHE KapaMa- KaWIIBUIBIKTapAbl mIerie Oiny ToH. FRUIBIMABIK JopekeciHe
KaTBICTHI O1TIM FBUTBIMU JKOHE FRUTBIMHAH THIC O60aabl. FeuthIMu O1TiM Ke3 KeNreH JKaFaai/a SMITHPUKAITBIK
HeMece TEOPHUSUIBIK JaJiesiieMe Heri3iHae O0mybl KaxeT.

TeopusinplK OimiM- TOHIAIK OOJBICTapAa KE3AECETiH YAEpiCTepliH KYpbUIbIMBI MEH TaOHMRATHIH
OcliHeNelTiH a0CTpakius, aHajorus, cxemauap Oonbim TabObmanel. bynm OumiMaep KyOBHIBICTAPIbI
TYCIHAIpEi *oHE HBICAHHBIH KYMBICHIH OOJDKayFa KOJIAHBUTYBl MYMKIH. TEOPHSIIBIK YFBIM SMIHUPUKATBIK
MOJIIMETTEpIi Kalnbuiay Herizinae TybiHaaiael. CoHbIMEH Oipre ojap SMIHPUKAIBIK OUTIMHIH e3repyidieH
namybIHa ocep ereni. FrutbiMu OUTIMHIH TEOPWSIIBIK ACHIEHl SMIUPUKAIBIK KaFmaiaapAsipKadbuiiayra,
CUINATTayFa, TYCIHIIpyre MYMKIHIIK OepeTiH 3aHIapAbl OPHATYbI JK0OaNaiabl, SFHA KYOBUILICTBIH MOHIH
xoOanarapl. TeopHsuTbIK 3aHAap SMIUPUKAIBIK 3aHIapFa KaparaHIa HEFYPJIbIM KaTdH, )KacaHabl TYpPre ue
Oomazpl. TeopusIplK OLTIMII CUTIATTAY TEPMUHJEP] AOPINTENTEH, aOCTPaKTHIIBI HEICAHFA YKaTa Ibl.

FruteiMu TaHpIM mamMy OapbhICBIHIA IIBIKKAH JKOHE TEOPHS MEH MPUHNUTTED AYBICHIMBIHA KEITIpETiH
FBUIBIMU TOHKEPIC FRUIBIMHBIH KaJIBINIThI JAMYBIHBIH KE3CHIMEH aybicasl. [ 1)

JKanmpurama aknapatTaHAbIpy YPAICIHIE «O1TiM» MearoruKalbIK KaTST@PUCHIHBIH KYPBUIBIMBIH KOHE
Y3IiKci3 OUTIM OpHATy KaFJaiblHAa TeAaroTHKANbIK YAEPICTI >KaHOaHMBIPY KAKETTITIHEH KeNTipiireH
3epTTEYNEPAIH O3EKTLIIr aHBIKTAa b,

«binmiM» mearoruKanblK FHUIBIM KaTETOPHSACHIHBIH HETI3FIKYPBUIBIMBI €Ki HeTi3ri JKaFjaiira
Herizmenemi: OipiHmIigeH, OUTIMHIH OapiblK KyHeci HepapXHsILIK HpKOWBUIFaH, CKIHIIIACH, OLTIMHIH
JKYWECIHIH 3BONIOIIICHIHA COWKEC peTTey jkacay Kepek, SFHU Tabury KiacCH(UKANWAIBIK YTl OHAIpY
kepek. TeopusinplK OimiMAl cumarray TEPMHUHAEP] JopiHECITEH,)a0CTpaKThUIbl HBICAHFA >KaTalbl. 3epTTey
HBICaHBI )KE€KE TYJIFAHbIH aKNapaTThIK KAKETTUTIKTepl MeH,YUPETYIL KYiie KyphUIBIMBI OOJTBIN TaObIIagb!. [2]
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BAFAAPJIAMAHBI ’KOBAJIAY CYPAKTAPBI
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HA.beremos amvinoazvl Kapasanovl memnekemmik yHugepcumemi

Kymbictadar napaamManay sl TEXHOJOTHACHIH OKBITYABIH KeHOip cypakTapsl 3eprTenreH [1].

Kypmeni xyiie ymiiH OarmapiiaManblK HOTWOKENEpAl Kypy YVIIH algsIMEH OHBI HEFYPIBIM YCaK
OeuikTepre (IEKOMIO3UIIHS Y Iepici) OO, coIaH KeiiH ecenTel, MiHJEeTiH KO KepekK.

BuoKIsiK- |MepapXusulblK aMajigap KapacThIPBUIBI, €CEeNTep KOMBUIYBIHBIH HETi3ri Macenenepi
TYyKBIpBIMIamafiel. Kypaem okydenepaiH Kemmnjnri TaOwfrarra JKOHE TEXHHKAZa IMIKI  CATBUIBI
KYpBEOTEIMAApIaH TypaThiHbl Oenrit. byn kypaem xydenep/iH 2JIeMeHTTepiHiH OaiiaHbIChl 9JIETTE TYpiHE
Ie, KylLIiHe e KaparaHja spTyp:i OonareiHeiHA OaitnanbicThl. Ockl OaiinaHbIc xKyHenepai e3apa 6ailIaHbBICTHI
Kl 9KkyHenepaiH KaHAaid Aa Oip >KUBIHTBIFBI PETiHAE KapacTblpyFa MYMKiHIIK Oepeni. OchlHAal imiki
JKyHenepaiH dJIeMeHTTEpiHIH 1MmKi OalIaHBICH K KYHeNIepaiH e3apa OailTaHBICRIHAH QJIIPeK OOJaibl.
Imki xydenepre akplpaty, OaiJIaHBICTBIH SPTYPJIJIri CHAKTHI, opOip iIKi Kyienepai ilmki >kyienepre ey
TOMEHT1 «KapamaibIM» JAeHreire neiin Oemyre MyMKinaik Oepeni. Kapamaiieim meHreiize xyie opTypii
TONTAIFaH JKOHE VHBIMAACTHIPBUIFAH a3faraH iImKi skyiemepaeH Kypamansl. OCBIHIAW TYpAETiI HepapXus
«OYyTiH- OOITIK» JIeTeH aTKa ue 0omambl.

HepapxustHbIH OCBl OepiireH TYpi HBICaHIbI- OaFrbITTAIFaH OarAapliaMaHblH 3epTTEy MEXaHU3MIMEH
TapaThlIa bl
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BiIoKThIK- caThuibl (OJIOKTBIK- HWEpapXMSUIBIK) aMaljgap aHbIKTaMachblHa Kellewik. barmapiaMaibik
XKy#enep nepapxusuIblK OOBIT Ta0bUTAAEL. MepapXUusIblK KyHeIepaiH OChl KacCHeTTepiHe CyHeHIn OJIOKTHIK-
caThUIbl (OJOKTHIK- HEPAPXHUSIIBIK) aMall KYpbUTast [2].

BroKTHIK- MepapXHsAibIK ToCiIIeMe HETi3iHAe NEKOMIIO3UIUS KOHE HEepapXHsJIBIK PETTEy JKaTaibl.
Monyne TinaepiHiH, ecenTi KOIOABIH, KaHaad na Oip HepapXusulblK JeHTeWIiH CUnarTray odiCiHiH
YKUBIHTBIFBIH jK00amay ASHTeill 1emn aTaipl.

Heicanra opTypini ke3kapacTel kobanay acmekTici gem araiiapl. JKoGamay ypmaicinme opOip HbicaH
epekere ColKec JKaH- aKThl KapacThIphUIanbsl. HeicaHFa opTypili Ke3KapacThl jkobajay acmekTicl Jem
aTaipl.

JKobGanay mnapaaurMachlH TY)KBIPBIMJAcaK: OaFmapiiaMaiblK JKyHenepre OJOKTBIK- HEpPapXHSUTBIK
TOCUIIEMEH]1 KOJJIaHy TOCUIICMEHIH JKalIbl €pPeKeepiH HaKThUIaFaHHAH KEWiH JKoHEe jxolamay ypJiciHe
KaHJai a Oip e3repicTep €Hri3yAeH KeliH FaHa MyMKiH 60mel. CoHbIMEH Oipre, KYpBUIBIMBIK ToeilaeMe
HepapXUsHbIH «OYTiH- 0OTiK» KaCHETiH eCKepei, al HbICAaHIbIK COHBIMEH Oipre nepapXusHBH «KaparnanbiM-
KYpJeii» KaCUeTiH KOJIIaHa/Ibl.

Enpi, OJOKTHIK- HEpapX¥sUIBIK TOCUIAEME EHTI3TeHHEH KeWiH Xolaay TociaieMeci TYCIHITIH
KapacTteipambi3. COHBIMEH Ke3 KeJITeH KypJielli 0armapiaMaiblK )KHUBIHTBIK Ko0aliay TOCTIEMEeCTHIH Heri3iHe
JEKOMITO3HMLIMS 9Jic >KaTaabl (OHBIH HEFYpJbIM KapamaibiM OeJiKTepre- KOMIOHEHTEEpre,  MOAYJIbAEpre
GemikTeyi).

BbarnapnamaibIK JKMBIHTBIK apXUTEKTYpachlH Xo0ajay HOTM)KeCI OHBIH KOMITOHEHTTEPIHIH CBIPTKBI
alpBIKIIBIIBIFBIHA 9cep eTeni. bip ke3eHHEH Keneci Ke3eHre aybICyblH Oakbiiamn(OThIpY Kepek. CoHbIMEH
Oipre OarnmapiaManblK >KYHEHIH KOMIIOHEHTTEPiHiH KYPBUIBIMBIH X0OajiayFagkeH1T Oeny kepek. Makcart-
KOMITOHEHTTEPAIH OapiblK KYPBUIBIMIBIK O6MKTepiH (ojapiapl KYPbUIBIMABIK OIPJIKTEp Jel aTaiMbI3),
oNapblH HMEPapXMUsIChIH JKOHE ONapJblH apachlHAarbl HHTepdeidcTepai adbikray. OpbIHIAY HOTHKEC]
OCBHIHBIH HETi3iHAE KYPBUIBIM XOHE KYMBIC aJITOPUTMI K00ajaybl OpbIHIANATHIH KYPBUIBIMABIK OipJikTep
KaCHETIHIH apBIKIIBUTBIFEI TYPIHAEC KOPIHY KEPEK.
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B HacTosmgghBpeMs B/ CrucTeMe 00pa30BaHMS aKTUBHO BHEIPSIOTCS KOMIBIOTEPHBIC TEXHOJOTHH, W,
OJIHUM W3 KITIOYEBBIX @CTIEKTOB, OIPEACIISIONINX Ka4eCTBO 00pa30BaHus SBISETCS KaueCTBO NHTEPAKTUBHBIX
00pa3oBaTeILHBIX), pecypcoB. B nmaHHOH cTaThe paccMaTpuBaeTcsl IpobiieMa CO3MaHUS WHTEPaKTHBHBIX
pecypcoBf BEICOKOM) CIIO)KHOCTH, HMECIOIIUX CJIOKHOE AITOPUTMHYECKOE COJACpKAHUE, W TPEeOYHOIIUX
BBHIfIOAIHCHLS! OOJBIINX 00bEMOB BRIYHCIUTEILHBIX padoT [1].

HOoBoTBHO mHpoKuil Kiacc MpogecCHOHANBHBIX 3aad BY30BCKOH MPOTPaMMBI CBSI3aH C PEIIEHHUEM
ACOPUTMHUYCCKA CIOXKHBIX 3a7ad. B 3THUX 3amayax MIUPOKO UCIONB3YeTCS METOJbI ONTHMH3AIIHH,
YUCJICHHBIC METOMABI pelieHus nuddepeHInaibHbIX YpPaBHCHHM, 3aJad anreOpbl M MaTeMaTHYeCKOTro
aHanM3a, (YHKIMOHAJIHHOTO aHamnM3a. MeTOApl pemeHus TaKuX 3aJad BKIIOYEHBI B DJIEKTHBHBIE
TUCTIMTIIMHBI MHOTHX O0pa30BaTeNbHBIX, €CTECTBEHHOHAYYHBIX, TEXHUIECKHUX CIIEUATBHOCTEH By30B. s
penieHus Takux 3a1ad 3p¢GEKTUBHO KCIOJIB30BaTh MaTEMAaTHUYECKUE IMAKEeTHl MPHUKIAIHBIX 3aaa4: Matlab,
Mathematica, MathCAD, Maple u ap.

OTH MaKkeThl aKTUBHO MPUMEHSIOTCS MPHU PEIICHUH MPHUKIAIHBIX 33124 BBICOKOTO YPOBHS CIOKHOCTH.
B naHHBIX TpPOTpaMMHBIX CHUCTEMax peali30BaHO OOJBIIOE KOJMYECTBO IMPOILEAYP, O00ECIEUUBAIONIUX
MOJTyYEHUE YHCICHHOTO, CUMBOJBHOTO WIJIM TpaHUYecKOro pe3ysbraTa, a TaKkKe MNpeayCMaTPUBAOIINX
pasnuuHbie (OPMBI BBIBOJA PE3yJIbTaTOB, aHUMAIUIO TpauKoB W MHOTOEe apyroe. OOMMPHBINA IUana3oH
KJIACCOB peIIaeMbIX 3ajay, OTCYTCTBHE BBICOKHMX TPeOOBaHUI K IOJb30BATENsAM, KaK K MaTeMaTHKaM U
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