«KACAHJIbI UHTEJJIEKT )KOHE HEVMPOH/IBIK KEJILIIEP»
KOCBIMIIIA (MINOR) BIJIIM BEPY BATTIAPJIAMACBHI

Kimre apuaaran: «KacaHasl MHTEIUICKT jKoHE HEHpOHABIK >kemijep» (Minor) Oarmapiamacs
Oapabik Major OutiM Oepy OarmapiiaManapblHbIH CTYJICHTTEPIHE apHAJIFaH.

O3sexriniri: JKacaHapl MHTEUICKT TIEH HEUPOHIBIK JKENIJICp 3aMaHayW KOFaMJarbl IH(PIIBIK
TpaHcOPMANUAHBIH HETI3r1 KO3FayIlbl KYIIi OOJBIN caHalmaabl. byn camamarsl MaMaHzap AepeKTepii
WHTEIUICKTYaJIIbl OHJIEY, aBTOMATTAaHABIPBUTFAH MIETM KaObUTAaY KoHE KYp/Iei ecenTepAl THIMII IIemTy
apKBUIBI PKOHOMHKaHBIH TYPJIi CEKTOpIapbiHa OpacaH yiec Kocanasl. barmapnama cTyaeHTTepIiH 0acekere
KaOlIEeTTLTITiH apTTHIPHII, 03bIK aKMapaTTHIK TEXHOIOTHATIAPI6I MEHTepyTe MyMKIHIIK Oepei.

Herizneme: «KacaHapl WHTENIEKT >KOHE HEWPOHIBIK IKelijgep» KOChIMIIAa OimiM  Oepy
Oarmapiamachl aKIapaTThIK TEXHOJOTHSUIAp calachklHaa OlTiM alylibuiapFa MHTEIUICKTYal bl JKyienepai
azipney, »koOamay >KOHE KOJJaHy OOWBIHIIA TEPEHICTUINCH TEOPHUSUIBIK OUTiIM MEH MPaKTHKAIBIK
JIAFBUIAP/BI KATBIITACTHIPYFa OaFbITTATIFAH.

Makcatbl: biniM anymbuiapabl jkacaHAbl MHTEIUICKT XOHE HEHPOHABIK KEIiep callaChIHIa
FBUIBIMH-3EPTTEY KoHE KOJIaHOAmbl MiHIETTEpAl LIelIyre, MHTEIUIEKTYalIbl JKyHenepai xobanay MeH
Oarmapiamanayra yYHpeTy.

BarnapiaMaHbIH CHIIATTAMACKHI:

1. «KacaHipl UHTEJUICKT JKOHE HEHPOHBIK xeniiep» (Minor) GarmapiamMachl 3 MOHHEH TYPaJibl, 3P
[I9H 5 KPEeIUT, KOPBITHIHABICHIH A O1TiM almymisl 15 KpenuT MeHrepyi THic.

2. «KacaHapl WHTEIUIEKT >KoHE HEHpOHMBIK xkenigep» (Minor) GarmapimaMachkl MpepeKBU3UTTEPI
KaXXeT eTTeHI.

3. BakanaBp mopeskeci YIIiH KpeauT caHbl e3repiccis Kanaap-240 KpeAUTTEH KeM eMec.

BbargapjaMaHbIH Ma3MYHbI:
IIon aTaysl ITonHiH cumaTraMachel

OKBITY HITHIKEJIEPi

YKacannbl HEHPOHIBIK
JKENIep

HeiipoHapIk sxeniniepaiH KYpbUIBIMBI
MEH KYMBIC HPUHIHITEP],
HEWPOHIBIK MOZEIBICP TypJiepi,
OKBITY JITOPUTMIIEPI KOHE OJapAbIH
MPaKTHKAJIBIK KOJIJIaHBLTYBI
KapacThIPbUIA/IBL.

OH1: HeilipoHIbIK >xeiiepIin
HET13Ti TYpJAepiH KoHE OJapablH
KOJIIAaHBLTY asiCHIH OLITy;

OH2: KapanaiibiM HEUPOHIBIK
JKEepi )kodanay ®KoHe OKBITY
SIiCTepiH KOJIaHy;

OH3: HeiiponapIk xeminep/i
HAKThl MIHJCTTEPII HICTITY/Ie
KoJjiaHa Oimy.

JXacaH/ibl HHTEIUIEKT
Kyheci

JKacannmpl WHTEIIEKT KyHenepiHig
HETi3ri  YFBIMJApBl, OficTepi MeEH
MOJIETIB/IEPl, DKCIEPTTIK KyHenep
JKOHE MIeNTiM KaObUIIay IMporecTepi
KapacThIPbUIAIBL.

OH1: XKXacauapl HHTEIEKTTIH
TEOPHSIIBIK HeTi37epiH Oiy;
OH2: DxcneptTik Xyienaep MeH
WHTEIUICKT KYHeepiHiH
KOMITOHEHTTEPIH jK00ajay;
OH3: [IpiHalibl MiHACTTEPI
LIEUTYA€ UHTEIIEKTY bl
KYyHesaepl KOJIany.

WHTemiexTyans
Kyhenepai
Oarmapnamanay

WuTennexryansl xyienepai
Oarmapnamaiay Heriszuepi,
ITOPUTMIIEP MEH OaFaapiaMaibIK
Kypaiumaap, )xodayay koHe
TOXKIPUOEITIK iCKe achlpy
JaFAbUIApbIH MEHTEpY.

OH1: NnTennexTyanasl
Kyhenepai Oargapiamanay
Tinjepin Oiny;

OH2: NaTennexTyansl
AITOPUTMAEPAL KYPACTHIPY XKoHE
Oarnmapnamalay;

OH3: Xobanay 6apbicbiHIa
OaraapiaMaibiK OHIMIEPIl Kypy
JKOHE TECTiJIey.




JAONOJHUTEIbHASI OBPA3OBATEJIbHAS IPOTPAMMA (MINOR)
«MCKYCCTBEHHBIN UHTEJJVIEKT U HEUPOHHBIE CETHU»

Jnsi koro mpeanasHavena: [Iporpamma (Minor) «cKyccTBeHHBIN HHTEJVIEKT M HeiipOHHbIE
ceTH» MpeJHa3HaYeHa Ul CTYACHTOB BCeX 00pa3oBaTeNIbHBIX MPorpaMm Major.

AKTyajbHOCTh: COBpeMEHHOE 00IIEeCTBO NepeKuBaeT MU(pPOByI0 TpaHCHOPMAIIHIO, KIFOYEBHIMHU
3JEMEHTAMH KOTOPOH SIBJISIFOTCSI MCKYCCTBEHHBIM HWHTEIUIEKT M HEHpOHHbIE ceTu. IIpumeneHue
MHTEJUIEKTYAIbHBIX TEXHOJIOTHI 00ecTIeunBacT aBTOMATH3AIHIO IIPOLIECCOB, 00paOOTKY OOJNBIINX JaHHBIX
U pa3pabOTKy HMHTEIJICKTYaJbHBIX CHCTEM, YTO 3HAYUTEIBHO MOBHIMAET 3(P(PEeKTUBHOCTH Pa3TUUHBIX
oTpaciei 5KoHOMHKH. [Iporpamma GpopMupyeT y cTyJeHTOB 3HaHHS M HaBBIKH, HEOOXOAUMBIE U1 paOOThI
C MHTEIUIEKTYaJIbHBIMH CUCTEMaMH, YTO MOBBIIIAET UX KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPYAA.

Oo6ocHoBanue: Minor mporpamma «HcKyccTBeHHBI HWHTEJUIEKT M HeHPOHHbIE CETH»
HampaplieHa Ha (OPMHUpOBaHHE Yy OOYYArOMIMXCS KOMIIETEHIMHA IO pa3paboTKe, MPOEKTHPOBAHUIO U
IPUMEHEHUIO WHTEIUIEKTyalbHbIX cHCTEM. (OCBOEGHHE COBPEMEHHBIX METOIOB M HHCTPYMEHTOB
WCKYCCTBEHHOTO WHTEJUIEKTa M HEHPOHHBIX CeTeil MO3BOJMUT cTyAeHTaM 3()(EeKTUBHO peliaTh 3amadyu
00paboTKH OOJIBIIMX AaHHBIX, MOJECIUPOBAHUS CIIOKHBIX POLIECCOB U aBTOMATU3UPOBAHHOT'O MPUHATHUS
pewennii. [Iporpamma crocoOCTBYET MOATOTOBKE KOHKYPEHTOCIIOCOOHBIX CIICIMANNCTOB, TOTOBBIX K
YCIIEIIHOH MPOQeCcCHOHATFHOM JIEITETLHOCTU B YCIIOBHUAX HU(PPOBOH TEXHOJIOTHIA.

Hean: OGecrieunTh TIYOOKYIO TEOPETHYECKYI0 W TMPAKTHYECKYIO TOATOTOBKY CTYJCHTOB B
001acCTH MCKYCCTBEHHOTO MHTEIUIEKTa W HEUPOHHBIX CETEeH, pPa3BUTh YMEHHE IIPOCKTHPOBATH U
nmporpaMMupoBaTb HHTCIUICKTYAJIBHBIC CHUCTCMbI [JI1 PCIICHUA  HAYYHO-HUCCICIOBATCIBCKUX U
IMMPUKIIAAHBIX 3aaa4.

Onucanue NporpaMMabi:

1. [Tporpamma (MiNor) cocTouT u3 3X TUCIUILIMH, KaXKIbI TUCIUILIMH [0 5 KpeauTa, HTOrO
o0yyJaromuiics JOJKEH OCBOUT 15 KpenuToB.

2. [Tporpamma (Minor) «McKyccTBEHHBII WHTELIEKT U HEHPOHHBIE CETH» HE TPEOYIOT
MIPEPEKBHU3HUTOB.

3. KoanuectBo KpE€aAuTOB IJid ITOJYUCHHA CTCIICHU 6aKaﬂaBpa OCTAaCTCd HCHU3MCHHBIM HEC
Mmenee — 240 KpeanuToB.

Coaep:xkaHue NporpamMMabi:

HaunmeHoBaHue ®opMupyemMble pe3yJibTaThl
Onucanue IMCIUILTHHBI
AUCHUILIMHBI o0y4eHuUsI
HckyccTBeHHBIE PaccmatpuBatorcss  crpykrypa u | PO 1: 3HaTh OCHOBHBIE BU/IBI
HEHPOHHBIE CETH OPUHOMIIBL  paboThl  HEWPOHHBIX | HEWPOHHBIX CeTel U 00JIaCTH UX

ceTel, TUIbI HEUPOHHBIX MOJAENEH, | IPUMEHEHUS;

anroputMbel  oOyueHuss u  ux | PO2: [IpoekTupoBaTh U UCIOIb30BAThH
MPAaKTHYECKOE IPUMEHEHHE. METOABI 00yUeHHsI TPOCTHIX
HEUPOHHBIX CETEH;

PO 3: [IpumeHsATs HEHPOHHBIE CETH
JUTSL pellIeH sl MPUKJIaIHBIX 3a/1a4.

Cucrema N3yuarorcs KitoueBble TOHATHSI, PO 1: 3Hath TeopeTUYECKHUE OCHOBBI
HCKYCCTBEHHOTO METO/JIBI U MOJIENIM UCKYCCTBEHHOTO | MCKYCCTBEHHOTO HHTEILIEKTA;
HHTEJIEKTA WHTEJUIeKTa, dKcTepTHBIe cucTeMbl | PO 2: TIpoekTHpoBaTh KOMIIOHEHTHI
Y TIPOTIECCHI IPUHSITHS PEIIECHUH. AKCIIEPTHBIX U HHTEJUIEKTYaTbHBIX
CHCTEM,

PO 3: lcnons3oBars
I/IHTGHHCKTyaHBHLIe CUCTEMBI IJIA
pelIeHUs TPAaKTUYECKUX 3ajad.

IIporpammupoBanue | OcBoeHue ocHoB | PO 1: Brnanets si3bikamu
WHTEJUICKTYaTbHBIX MIPOTPaAaMMHUPOBAHUS MIPOTPaMMHUPOBAHIIS
CUCTEM MHTEJIEKTYaJIbHBIX CUCTEM, | UHTEIUJIEKTYyalbHBIX CUCTEM;

anroputMoB 1 nporpammubix | PO 2: PazpabatbiBath
WHCTPYMEHTOB, Pa3BUTHE HABBIKOB | MPOTPaMMHUPOBATh HHTEIEKTyalbHbIC
MPOEKTUPOBAHUS M TPAKTUYECKOW | aNTrOPUTMBI;

peanu3anuu. PO 3: CoznaBaTh 1 TeCTHPOBATh
IIPOrpaMMHBIE TTPOAYKTHI B ITPOIIECCE
MIPOEKTHOM paboThI.




ADDITIONAL EDUCATIONAL PROGRAM (MINOR)
«ARTIFICIAL INTELLIGENCE AND NEURAL NETWORKS»

For whom it is intended: Program (Minor) «The Minor program «Artificial Intelligence and
Neural Networks» is designed for students of all Major educational programs.

Relevance: Modern society is undergoing a digital transformation, with artificial intelligence and
neural networks being its key elements. The use of intelligent technologies ensures process automation, big
data processing, and the development of smart systems, which significantly increases the efficiency of
various sectors of the economy. The program equips students with the knowledge and skills necessary to
work with intelligent systems, enhancing their competitiveness in the labor market.

Justification: The Minor program «Artificial Intelligence and Neural Networks» aims to develop
students’ competencies in the development, design, and application of intelligent systems. Mastering
modern methods and tools of artificial intelligence and neural networks will enable students to effectively
solve tasks related to big data processing, modeling of complex processes, and automated decision-making.
The program contributes to the training of competitive specialists ready for successful professional activity
in the era of digital technologies.

Purpose: To provide students with in-depth theoretical and practical training in the field of artificial
intelligence and neural networks, and to develop their ability to design and program intelligent systems for
solving research and applied tasks.

Program Description:

1.The program (Minor) consists of 3 disciplines, each discipline has 5 credits, in total the student

must master 15 credits.

2. The Minor program «Artificial Intelligence and Neural Networks» does not require prerequisites.

3.The number of credits for obtaining a bachelor's degree remains unchanged at least 240 credits.

Program content:

models, learning algorithms, and
their practical application.

N_an_1e . of the Description of the discipline Teaching
discipline outcomes
Acrtificial Neural | Covers the structure and principles | LO1: Know the main types of neural
Networks of neural networks, types of neural | networks and their areas of application;

LO2: Design and apply methods for
training  basic  neural networks;
LO3: Use neural networks to solve
applied problems.

Systems

Artificial Intelligence

Studies key concepts, methods, and
models of artificial intelligence,
expert systems, and decision-
making processes.

LO1: Understand the theoretical
foundations of artificial intelligence;
LO2: Design components of expert and
intelligent systems;
LO3: Apply intelligent systems to solve
practical tasks.

Programming
Intelligent Systems

of

Covers the fundamentals of
programming intelligent systems,
algorithms, and software tools, and
develops skills for design and
practical implementation.

LO1: Be proficient in programming
languages for intelligent systems;
LO2: Develop and program intelligent
algorithms;

LO3: Create and test software products
during project work.




