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1. lean ocBOeHMS JUCHHUILIUHBI (MOMYJIs1)
HGJ'ISIMI/I OCBOCHMHA AUCHHUIIIINHBI (MOIIYJ'IH) SIBJIISIETCS OBJIAACHUEC O6y‘laIOHII/IMI/IC$I OCHOB-
HBIMU MCTOAaMH TCOPHUU HHTCIUICKTYAJIbHBIX CUCTCM, HpI/IO6peT€HI/Ie HAaBBIKOB I10 HCIIOJIB30Ba-
HHUIO MHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUE OCHOBHBIX METOJ0B IIPEACTABIICHUA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.
2. MecTo nuCHUIUIAHBI (MOIYJIsl) B CTPYKType 00pa3oBaTeiLHOM MPo-

rpamMMblI

Jucuunnmza (Moayib) «CHcTeMbl HCKYCCTBEHHOTO MHTEIUIEKTa» OTHOCUTCS K biioky 1.
Yacts, popMupyemas yuacTHUKaMu oOpa3oBaTenbHbIX oTHOIIeHUH b1.B.J1B.02.02.

OcBoenue nucHUIUIMHbL (MOyJs) «CHCTEeMBbl UCKYCCTBEHHOI'O MHTEIUIEKTa» JIOTHUECKU
U COZEpKATEIbHO B3aMMOCBSI3aHA C TAKMMM AMCLUIIMHAMU, KaKk «MHUKposKoHOMUKaY, «Mak-

PO3KOHOMHUKAY, «IKOHOMHKA hupMbl ATTK».
Teopernueckue 3HaHUA U MPAKTUYECKUE HABBIKHU, TOJYyYEHHbIE 00YJYarOUUMUCS NTPU
W3Y4YEeHUHU, JOJDKHBI ObITh UCIIOJIB30BAHbI B MPOIIECCE N3YUCHUS MOCIEAYIOMUX TUCIUIUIMH O
y4eOHOMY TUTIaHY, IIPH MOATOTOBKE BBITYCKHOW KBATH(DHKAIIMOHHON paOOThI, BHITIOTHCHHH
HAyYHO-HCCIIEeI0BATEIbCKUX PaldoT.

3. HJIaHI/IpyeMl)Ie Ppe3yabTaTbl Oﬁy‘leHl/Iﬂ Io AMCIOMIIJIMHE, COOTHECCCHHbIC

C INIAaHUPYEMBIMHU pE3yJabTaTaMHU 0CBOCHUSA 06p330BaTeHbHOﬁ nmporpaMmmal
OcBocHHE TUCITUTUIMHBI (MOJTYJIST) HAIPaBJIeHO HAa ()OPMUPOBAHHUE:
YHUBEPCAJIBHBIX KOMIIeTeHIHIi
YK-1. CriocobeH ocymecTBIsATh KPUTUICCKUN aHATH3 TPOOIEMHBIX CUTYalluii Ha OCHOBE

CHCTEMHOI'0 TI0/IX0/1a, BbIPA0aThIBaTh CTPATETUIO ACHCTBUH ;
YK-6. CriocobeH onpenensiTh 1 peaan30BbIBaTh MPUOPUTETH COOCTBEHHOH 1A TEEHO-

CTH U CIIOCOOBI €€ COBEPIIEHCTBOBAHMS HA OCHOBE CAMOOLICHKH.

IInanupyemslie pe-
3yJIbTaThl 00yue-
HHUS
(Toxazareny 1OCTH-
JKEHUSI 3aJJaHHOTO
YPOBHS OCBOCHUS
KOMITETEHITHI)

Kputepuu oueHuBanus pe3yibTaTOB 00y4eHUsI

Hu3skuii (zonopo-

roBbIii) KOMIIETEH-

uMs He cpopMHpoO-
BaHa

IMoporosplii

ba3oBblii

IpoaBuHyTHIH

YK-1. CnocobeH ocymiecTBIsAT, KpUTHUECKU aHAIN3 MPOOJIEMHBIX CUTYAIlMii HA OCHOBE CH-
CTEMHOTO T0/IX0/Ia, BBIPA0ATHIBATh CTPATETHIO JEHCTBUIMA

N-1yk.1— Ananu-
3UpYyeT MPOOIEMHYIO
CUTYAI[HIO KaK CH-
CTEMY, BBIABJIAA €€
COCTaBJISIOIIUE U
CBSI3U MEX/Y HUMH

He ananusupyer
MPOOJIEMHYIO CUTY-
aInIo Kak CUCTEMYC
BBISIBJICHHEM €€ CO-
CTaBJISIFOIIUX U CBS-
3el MeX Iy HUMHU

YV 10BJIETBOPUTEIIBLHO
aHaJIM3UPYET MPOo-
OJIEMHYIO CHUTYyallHIO
KakK cuctemy, ¢par-
MCHTAapHO BBIABJIAA
€€ COCTaBIISIONINE U
CBSI3U MEXY HUMH

Xopo11o aHaIu3u-
pyeT mpoOieMHYIO
CUTYAIIHIO KaK CH-
CTEeMY, HO HE IOJIHO-
CTBIO BBIABIISIA €€
COCTaBJIAIOIIHE U
CBSI3U MEXKIY HUMU

OTnuyHO
aHAITM3UPYeT Ipo-
OJIEMHYIO CUTYaIUIO
KaK CHCTEMY, B TIOJI-
HOM Mepe BBIABIISA
€€ COCTaBJISIOIINE U
CBSI3U MEXAY HUMU

NA-2yx.1— [pous-
BOJIUT KPUTHYECKYIO
OLIEHKY MH(pOpMa-
LMK, HeOOXO0JUMOI
JUISL peLIeHUs [PO-
ONIeMHOI cuTyaIu

HenpousBoaur xpu-
THUYECKYIO OLICHKY
nHpopmannu, HeoO-
XOMMOIt ISt perie-
HUS IPOOIIEeMHON
CUTYyalUH

Y IOBJIETBOPUTEIHHO
MIPOU3BOJIUT KPUTH-

YEeCKYIO OI[CHKY WH-

dhopmarmu, He0OX0-

JIUMOM JUIsl peleHus
poOJIeMHOM cuTya-

AU

Xoporo
MPOU3BOJIUT KPUTH-
YECKYIO OLIEHKY UH-
¢dopmanmu, HeoOxo-
JIAMOM ISl petieHus
pobJIeMHOM cuTya-
ba9%0%¢

OTJIMYHO MPOU3BO-
JIUT KPUTHIECKYIO
OLICHKY MH(pOpMa-
LMK, HEOOXO0IUMOI
JUISL pELICHUSI ITPO-
ONMEeMHOM cUTyarun

N-3yk1— [pemna-
raer aJeKBaTHBIC
CrocoOBI PenIeHUs
po0JIeMHO cuTya-
LMAHA OCHOBE CH-
CTEMHOT'O U MEXK-
JIMCUUTIIMHAPHOTO

Henpennaraer anek-
BaTHBIE CITIOCOOBI
peteHus mpobaeM-
HOW CUTyalluuHa
OCHOBE CUCTEMHOTO
U MEXIUCLUILIN-
HapHOTO I10JIX0JI0B

[Ipennaraer ya-
CTUYHO CHOPMUPO-
BaHHBIC a/IEKBaTHBIE
CIOCOOBI pelIeHHs
npoOJIEeMHOM cHuTya-
LIMMHA OCHOBE CH-
CTEMHOTO U MEX-

[Ipennaraet cdop-
MHUpPOBaHHBIC, HO
coJIepIKalie oT-
JIeNTbHbIE TIPOOEeIbI
aJICKBaTHBIC CIIOCO-
OBl peneHust npo-
OJIEMHOM CHTyaluu-

IIpennaraer noaHo-
CTBIO CHOPMHUPO-
BAHHBIC a/ICKBATHBIC
CIIOCOOBI pelIeHHs
po0IeMHO cuTya-
LHHHA OCHOBE CH-
CTEMHOTO U MEXK-




I0/JIXOJIOB JMCLUITMHAPHOTO Ha OCHOBE CUCTEM- JUCIUIUTHHAPHOTO
HO/IXOJI0B HOTO ¥l MEXIHCIIH- MIOAXO/I0B
IUTHHAPHOTO TT0XO0-
JIOB
WU-4yk.1— Pa3paba- | He pazpabaTeiBacT 1 | YIOBIETBOPUTENHHO | XOPOIIO OTtnmaHO paszpabda-

TBIBAET U COAEpXKa-
TEIbHO apTyMEHTH-
pYeT CTpaTeruo
JIEHCTBHI, ompese-
JIIET CLIEHApUU €e
peanuzanyu ¢ yde-
TOM BO3MOKHBIX
PHUCKOB

collepKaTeIbHO HEe
apryMEHTHPYET
CTpaTEeruio Aei-
CTBUH, HE OTpeIeIIs-
€T CLICHapHuH ee pea-
JIM3alUU C YIEeTOM
BO3MOXHBIX PUCKOB

pa3pabatbIBaeT 1
MaJjlo COZepKaTeNb-
HO apryMEHTHPYET
CTpaTeruro aei-
CTBHIA, ompenenseT
€MHUYHBIE CIICHA-
pHuH ee peanu3aiu
C Y4eTOM BO3MOXK-
HBIX PHCKOB

pa3pabartbIBaeT, HO U
HE B IIOJIHOU Mepe
COJIEPKATENBHO ap-
TYMEHTUPYET CTpa-
TETUIO IEUCTBUM,
onpenenser TUIUY-
HBIE CLIEHapuu ee
peanu3alnuu ¢ yde-
TOM BO3MOJKHBIX
PHUCKOB

TBIBA€T U B NOJHOM
Mepe CoIepKaTeNb-
HO apryMEHTHUPYET
CTpaTeruro Aei-
CTBUH, ompenessier
MHOTOBapHaHTHBIE
CLIEHAapUU €€ peayn-
3al1U C yYETOM
BO3MOXHBIX PUCKOB

YK-6. CnocobeH onpenenstsb

" pCAJIM30BbIBATH IT

PUOPHUTETHI COOCTBEHHOM AEATEIbHO-
CTH U CIIOCOOBI €€ COBEPILIEHCTBOBAHMSI HA OCHOBE CAaMOOLIEHKU

W/I-1yk-6— Haxomur
M TBOPYECKH HC-
TOJTB3yET UMEF0-
LIMICS OIBIT B COOT-
BETCTBUH C 3aJa4a-
MH CaMOpPa3BUTHSI

He naxonur u tBOp-
YECKU HE UCIIONb3Y-
€T UMEIOIIHICS
OIIBIT B COOTBET-
CTBHH C 3aJJauaMH
CaMOpa3BUTHSL

®parmeHTapHO
HaXOJIUT U TBOpYE-
CKH, HO NTACCHBHO
UCTIONB3YET UMEIO-
LIMICS ONBIT B COOT-
BETCTBHH C 33/]a4a-
MU CaMOpa3BUTUS

He B monmHOM 00Be-
M€ HaXOJHT U TBOP-
YeCKH, C HHUINATH-
BOM HCIIOJIB3YyET
MMEIOIINHCS OIIBIT B
COOTBETCTBHH C 3a-
JlayaM¥ caMopa3BU-
TS

B noaxnom o0beMe
HAaxXOJUT ¥ TBOpYE-
CKH U aKTUBHO HC-
MOJTB3yeT UMEFO-
IUICS OIBIT B COOT-
BETCTBHH C 3a7a4a-
MH CaMOPa3BUTHUS

NJ-2yk.6— Camo-
CTOSITEJILHO BBISBIIA-
€T MOTHUBBI U CTUMY-
JIBI 771 CAMOPA3BH-
THSI, OTIpEIETIsIeT
IIPHOPHUTETHI JTHY-

CaMOCTOSTEILHO HE
BBIABJISICT MOTHUBBI U
CTI/IMyJ'H)I JJIs1 caMO-
pa3BuUTHSA, HE OIIpe-
JICIISICT IPUOPUTETHI
JINYHOCTHOTO W

CaMOCTOSITENIBHO,
HO MOBEPXHOCTHO
BBISABJISICT MOTHUBEI U
CTUMYJIBI IJ1s1 CaMO-
pa3BuUTHA, MACCUBHO
ofpeiesisieT MPHo-

CaMOCTOSITENIBHO,
HO HE B IOJHOM
00BbEME BLIABIAET
MOTHUBBI U CTUMYJIBI
JUTS CAMOPA3BHUTHS,
WHHUIHATHBHO OTIpe-

CaMOCTOSATEeNBHO U B
IIOJIHOM M€epE BbISAB-
JsIeT MOTHUBHI U CTH-
MYJIBI AJIs1 caMmopas-
BUTHS, AKTHBHO
oIpenenseT Npuo-

HOCTHOTO M TIpO- IPOo(eCCHOHAIBFHOTO | PUTETHI JINYHOCTHO- | AENSET MPUOPHUTETHl | PUTETHI JIMYHOCTHO-

(eccuoHaIbHOTO pocTta ro u mpodeccuo- JMYHOCTHOTO M ro u mpodeccuo-

pocTta HaJIbHOTO POCTa podeCCHOHAIFHOTO | HAJIBHOTO pocTa
pocTta

NA-3yk6— He nnanupyer npo- | YaoBnerBopureiabHo | Xopoio miaHupyer | OTIMYHO MJIaHUPYET

[Tnanupyet npodec- | peccnoHambHYIO IaHupyer npogec- | mpodeccrnoHaNbHYI0 | IpodecCHOHATBHYIO

CHOHAJILHYIO TPaeK-
TOPHIO C YUETOM
COOCTBEHHBIX pe-
CYpPCOB, COITUAIBHBIX
HaBBIKOB, CTpaTeruu
JUYHOTO Pa3BHUTHS,
BO3MOKHOCTEH H
TpeOOBaHUH pBIHKA

Tpyna

TPAEKTOPUIO C yue-
TOM COOCTBEHHBIX
pecypcoB, coLuab-
HBIX HaBBIKOB, CTpa-
TEruH JIMYHOTO pas-
BUTHS, BO3MOXXHO-
cTei u TpedoBaHUI
pBIHKA TPy Ja

CHOHAJILHYIO TPaeK-
TOPHIO C YUETOM
COOCTBEHHBIX pe-
CYpPCOB, COITUANILHBIX
HAaBBIKOB, CTPaTETUU
JUYHOTO Pa3BUTHA,
BO3MOKHOCTEH U
TpeOOBaHUI pHIHKA

Tpysa

TPaeKTOPHIO C yue-
TOM COOCTBEHHBIX
pecypcoB, COIHaIb-
HBIX HaBBIKOB, CTpa-
TETUH JINYHOTO pas-
BUTHSI, BO3MOXXHO-
cTeit u TpeboBaHU
pBIHKA TPyJa

TPaeKTOPHIO C yue-
TOM COOCTBEHHBIX
pecypcoB, coluaib-
HBIX HaBBIKOB, CTpa-
TETrUH JIMYHOTO pas-
BUTHSI, BO3MOXKHO-
cTel u TpeOoBaHUH
pBIHKa TpyIa

W/1-4yx.6— Pa3Busa-
€T JUYHOCTHEIC U
po¢eCCHOHATBHEIC
crocoOHOCTH, TBOP-
YEeCKHUE BO3MOXKHO-
CTH IUIsl COBEpILICH-
CTBOBAHUS
cOOCTBEHHOM (B TOM
qucie npogdeccuo-
HaJbHOMN)
JIeSITEIIPHOCTH

He pa3BuBaet nnu-
HOCTHBIE 1 Tipodec-
CHOHAJIbHBIE CIIO-
coOHOCTH, TBOpYE-
CKHE BO3MOXKHOCTH
JUISL COBEPILICHCTBO-
BaHUs
coOCTBEHHOM (B TOM
qucie npogeccuo-
HaJbHOMN)
JIeATeIbHOCTH

Y 10BIIETBOPHUTEIIEHO
pa3BUBAET JINYHOCT-
HBIE U TIpodheccHo-
HaJIbHBIE CTIOCOOHO-
CTH, TBOPUECKHE
BO3MO>XHOCTHU IJIs1
COBEPHICHCTBOBAHUA
COOCTBEHHOH (B TOM
qucie npogdeccuo-
HaJIbHOM)
JIeSITeIIbHOCTH

Xopo1o pa3BUBaeT
JMYHOCTHBIE U TIPO-
(eccroHaNbHEIC
CHOoCcOOHOCTH, TBOP-
4EeCKHE BO3MOXKHO-
CTH JUIsl COBEpILICH-
CTBOBaHUS
cOOCTBEHHOH (B TOM
quciie mpogdheccuo-
HaJIbHOM)
JIeSITEIIbHOCTH

OTIU4HO pa3BUBACT
JMYHOCTHBIE U TIPO-
(heccroHaNbHEIC
CIOCOOHOCTH, TBOP-
YeCKHe BO3MOXKHO-
CTH JUIsl COBEpILICH-
CTBOBAHUS
COOCTBEHHOM (B TOM
gucie npodeccro-
HAJIBHO)
JIeITeIbHOCTH




B pesynbrare u3ydeHus AUCUUIUIMHBI (MOAYJIS1) 00YJarOMUIiCs TOIDKEH:

3HaTh OCHOBHBIEC HAIIPABJICHUs aHAJIN3a JaHHBIX; APXUTEKTYPbI IITyOOKUX HEHPOHHBIX Ce-
TEH, IPUMEHSAEMBIX B PELICHUU IIPAKTUYECKUX 3a/ad; IPUHLMIIBI IPUMEHEHUs HEMPOHHBIX Ce-
Tel B 3aauax ¢ npumeHenuem MU;

yMETh HAcTpamBaTh HEOOXOIUMOE OKPYXKEHHE JUIsl pabOThl C HEHPOHHBIMH CETSMU;
OCYLIECTBIIATh KPUTUYECKUM aHANM3 MPOOIEMHBIX CUTyallMii Ha OCHOBE CHUCTEMHOI'O IOJXO0/a,
BbIpa0aThIBATh CTPATETHIO ICHCTBHIA;

BJIa/ICTh HABBIKOM IIPOBEICHMSI MTOJIHOTO LIUKJIA BBIYMCIUTENBHOIO SKCIIEPUMEHTA, OTpa-
JKEHUs XOJa BBIIIOJIHEHHS IIPOEKTA U IOJIy4YEHUs pe3yJbTaTOB B OTYETAX U JOKYMEHTAllUH; Bila-
JIeeT HAaBBIKOM HCIOJIb30BAHUS CYLIECTBYIOIIMX MPOrpaMMHBIX OMOJIMOTEK W MojeneH, co3a-
HUS IPOTPAMMHBIX peai3alMid TTyOOKUX HEHPOHHBIX CETEH.

3.1 MaTpuiia cooTHeceHHsI TeM/pa3/1eJI0OB Y4eOHOM THCIUIIMHBI (MOXYJIs) U
(opmMupyeMbIX B HUX YHUBEPCAJbHbIX KOMIIETCHIIUH

Templ, pazaensl AUCHUIUIMHBI Komnerennuu Obuee
MOJTYJIS KOJINYECTBO
(uonyx) VK-1 VK-6
KOMIIETEH-
1005071
1. Cuctemsl riybokoro o0ydeHus + + 2
2. OOyueHue ¢ MOAKPEIICHUEM + + 2

4. CTpyKTYypa ¥ coaepkaHue TUCHUUILTUHBI (MOYJIs1)
OO1miast TPYJ0EMKOCTh JUCIMILIMHBI (MOIY/s1) cocTaBisieT 3 3aderHbie eauHuipl (108

AKaAJCMHNUYCCKUX ‘laCOB)
4.1. OO0beM qUCHUILINHBI (MOAYJisl) U BUAbI Y4eOHOI paboThl

KommuectBo aKaJICMHUYCCKHUX YaCOB

10 OYHOM 1o OFHO™ 110 3a04HOU
. 3209HOM
Bune! 3ansTuit ¢dbopme 00y- (bopMe 0by- bopme
YEHUS qeHIS o0yueHus
(3 cemectp) (5 cemecp) (2 xypc)
OO6mast TpyA0€MKOCTh AUCHUTIINHBI (MOYJIs) 108 108 108
KonrakTHas pabota oOyJaronumxcs ¢ mpernoja- 30 79 16
BaTeIeM
AyZIUTOpHBIE 3aHATHS, U3 HUX: 30 72 16
JIEKIHUH 10 24 6
NPaKTUIECKHUE 3aHATHSI 20 48 10
CamocrogrenbHas paboTa, B T.4U. 78 36 88
nmpopaboTKka y4eOHOro MaTepuaia Mo JAUCIH-
TUTMHE (KOHCTIEKTOB JIEKIUH, YUeOHHKOB, MaTe- 34 16 42

pHAJIOB CETEBBIX PECYPCOB)

MOJITOTOBKA K TPAKTUYECKUM 3aHSATHSIM, KO-
JIOKBUYMaM, CEMHHapaM, KpYIJIBIM CTOJIaM, 34 16 36
MPOOJIEMHBIM TUCKYCCHUSIM H T.JI.

noATOTOBKAa K MOAYJIBHOMY KOMIIBIOTCPHOMY

TECTUPOBAHUIO (BBIIIOJIHEHUE TPEHUPOBOYHBIX 10 4 10
TECTOB), C/1a4e 3a4eTa U SK3aMEeHa

KonTtposb - - 4
Bug uToroBoro KOHTpOJIS 3a4er 3a4er 3a4eT




4.2. Jlekuun
o OO0BeM B aKaJIeMUUECKHIX dopmupyembie
qacax KOMIIETCHITHH
Paznen quciumirHabl (MOIYIIS ), TEMBI
[TEKIIHIA B HX COMEpKANHE OYHas OYHO- | 3a04YHas
¢dopma | 3aounas | ¢opma
oOyyenusi| ¢Gopma |oOyueHus
o0yueHus
Cucrembl r;i1y00KOro o0yyeHus VK-1; YK-6
1. Heiiponnsie cetn. DYHKIUH OMIMOKY] 2 4 1 YK-1; YK-6
HEHPOHHBIX ceTeil U oOydueHHe C IO-
MOIIIbIO 0OpPaTHOTO PACIPOCTPAHEHHUS
rpaguenta. [lonstue 63Tua 1 3MoXH.
2. [Pabota ¢ M300paKEHUSIMH C TIOMOIIBIO 2 4 1 VK-1; YK-6
HEUPOHHBIX  CETEH. CBepTouHbIe
HelpoHHble ceTH. Omnepainuu CBEPTOK,
max-pooling. TlonynspHble apXHTEK-
Typbl CBEPTOYHBIX HEHPOHHBIX CETEM:
AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpanchepnoe,
oOyueHue.
3. |Obpabotka TexctoB. PabGora c ecre- 2 6 1 YK-1; YK-6
CTBEHHBIM  SI3BIKOM C  ITOMOIIBIO
HEUPOHHBIX ceTel. BekTopHble mpen-
cTaBlIeHHsT 19 Tekcra: word2vec,
skip- gram, CBOW, fasttext. Pexyp-
peHTHBIE HeWpoHHBIe ceTH, LSTM,
GRU. Tpancpopmepsl, BERT, GPT.
OO0yueHue ¢ moaAKpenIeHueM
4. [lonsTHs areHTa, Cpe/bl, COCTOSTHUS, 2 4 1 VYK-1; YK-6
nercTBui U Harpaael. OyHKUMS 1EeH-
Hoctu coctosiHus (Value function) u
(dbyHKIMS KayecTBa AeicTBus (Q-
funtion). OnTumu3anuUs CTpaTErHu C
MOMOIIBI0 MAaKCUMU3AIUU (YHKIUI
IIEHHOCTH U KadecTBa. Q-o0ydeHue.
5. [my6okoe oOydeHue ¢ NOJKPENICHH- 2 6 2 YK-1; YK-6
em. Deep Q-Networks, Actor-critic.
J1J1s1 ypOBHS DKCIIEPTHBIN:
REINFORCE, A2C, PPO, DDPG.
Bcero 10 24 6
4.3. TlpakTuyeckue 3aHITHUSA
Ne O6beM B akagemuyeckux yacax | POPMUpYyEMBIe
Paznen quctumiivHel (MoayIis) (MoO- OIHO- KOMIIETSHITHH
Myis), TEMBI JIEKIHi U uX comepika-| O THAT 3209HAS 3a0vHas
i ¢bopma (bopMma o6y- dopma
00YICHHS| ~ yopna oOyueHus
1 Knaccudukanus wuzobpakeHuil U 4 8 9 VK-1: VK-6
" [tpaHcepHOe oOydeHHE. ’




PaboTa c TeKcTaMU U UX BEKTOPHBI-
2 MU [IPEACTABICHUSIMU TEKCTOB 4 10 2 YK-1; YK-6
3 [ IporpaMMHO-QJITOPUTMHYECKOE 4 10 5 VK-1: YK-6
OCBOCHME MaTepuasia
4 [Mpumenenne Q-Networks AL pe- 4 10 2 VK-1: VK-6
IEHUS] TPOCTBIX OKPYKEHUM.
5 [ [porpaMMHO-JITOPUTMHYECKOE 4 10 2 VK-1: VK-6
OCBOCHHUE MaTeprasa
Bcero 20 48 10

4.4, JlabopaTopHbie padoThI
JlaGopaTopHbie pabOThI HE MPEYCMOTPEHBI.

4.5. CamocTosiTeibHasi padoTa 00y4aommuxcs

OOBeM B akaJIeMHUYECKHX Yacax
Paznien qucuumimHbl . O1HO-
AT Anel Buji caMocTosTENbHOM PaGoThI OFHAL | ouqpag | CooUHad
MOJIYJISA)
( dhopma (bopya dopma
00y4eHus e oOyueHus
[TpopaboTka yueOHOTO MaTepHasa Mo
JTUCHUTUTHHE (KOHCIIEKTOB  JICKIIMI
1. Cucremsl riy- ( ’ 22 10 20
y4eOHHUKOB, MAaTE€pPHaJiOB CETEBBIX
O6okoro obyue-
pecypcoB)
HUS
BeimonHeHne WHIMBUAYalbHBIX 3a-
. AHBHAY 22 10 18
JTAHUH
[ToAroToOBKA K TECTUPOBAHUIO 6 2 6
[TpopaboTka yueOHOTrO MaTepuana mno
TUCIUTUTMHE (KOHCIIEKTOB JICKIIHH, 12 5 29
2. OOyueHue ¢ y4eOHHUKOB, MaTE€pHaJiOB CETEBBIX
HOJKPEIUICHH- | PECYPCOB)
eM BeinonHeHne WHIUBUAYaIbHBIX 3a-
N 12 6 18
JAHUN
ITonroToBKa K TECTUPOBAHUIO 4 2 4
Hroro: 78 36 88

Mertonudeckue yka3aHUs JUIS TPOBEICHUS MPAKTHUSCKHUX 3aHIATHN 1Mo quciuiuinHe «Cu-
CTeMbl HCKYCCTBEHHOTO WHTEJJIEKTa» A HampaieHus moaroroBku 38.04.01 DxoHomuka —
Muaypunck, 2023.

4.6. BoinosiHeHUEe KOHTPOJIbHOI padoThl 00y4aloIMMHUCS 32049HOM (GopMBI
[TpucTynaTh K BBITOJTHEHUIO KOHTPOJIBHOW pabOThl HEOOXOAMMO IOCIIE M3YYEHHUST MaTe-
pHaia mo JIMTepaTypHbIM UCTOYHHUKAM, YOEIMBIIUCH TyTEM OTBETOB HA BOIPOCHI I CAMOIIPO-
BEPKH, YTO MaTepHa TEMbI YCBOCH.
Llenp0 KOHTPOJIBHOM PaOOTHI O JUCHUIUIMHE SBJISETCS pACCMOTPEHHE TEOPETUYECKUX
aCTIEKTOB M IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHSI YIIPABJICHUSI HAYYHBIM HCCIICIOBAHUEM.
TpeboBanus Kk 0POPMICHHIO.
KonTponbHast pabota MOXKeT ObITh BBINOJIHEHA B YUEHHYECKOM (IIKOJIBHOW) TeTpaau
WIM Ha JucTax gopmara A4 medaTHBIM MM PYKOMHMCHBIM (YETKHM, YHTAEMbIM) CIIOCOOOM.
BeimoHeHHBIE 3aaHus PacIIONaraloTCs M0 MPEJCTaBICHHOMY MopsaKy. CIHCOK MCTONb3ye
MOM JIUTEPATyphl MPUBOIUTCS B KOHIIE PaOOTHI.
Ha tutynbHOM 5McTe pacrnonaraercs cieayromas nHpopManus: Ha3BaHUE AUCLUIUIN
Hbl, ®.1.0. obyuaromuiics, Kypc, Tpymnma, HoMep 3a4¢THOW KHUKKHA, HOMEP BBIOPAHHOTO Ba
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pUaHTa ¥ HOMEpa BHITIOJIHEHHBIX 33aJJaHUI IO MOPSAAKY B CIEAYIOIIEM BUE:

Cpoxu BbINIOJIHEHUS. BbINoNHEHHas KOHTpOJIbHAs paboTa MOJMUCHIBAETCS O0y4aro-
HIMMCSI ¥ CJIA€TCSl Ha MPOBEPKY MperojaBaTesito Ha Kadeapy B YCTAaHOBJICHHBIC CPOKH, KaK
npaBuio, 3a 10 gHe mo Hayama ceccuu. [IpoBepka KOHTPOJIBHOW PabOTHI MperoiaBaTesieM
OCYILECTBIISICTCSI B TeUCHHE Henenu mocie ee caauu. KoHTposibHas paboTa JoKHa OBITh
3ayTeHa K Haydajy 9K3aMEHAIMOHHOMN CECCHUU.

4.7. Conep:kaHue pa3aeyioB IMCHUIIMHBI (MOXYJISA)
1. Cucremsl ri1y00KOTro 00y4YeHHUS.

Hetiponnsie cetr. @yHKIIMN OIMMOKH HEMPOHHBIX CETe M 00YUYEHHUE C MOMOIIBIO 00paT-
HOTO pacrpocTpaHeHus rpaauenTa. [lonsTae 63T4a U 3MoXu.

PaboTta ¢ n3o0pakeHUsIMU C TIOMOIIbIO HEUPOHHBIX ceTel. CBepTOYHBIC HEHPOHHBIC Ce-
. Onepanuu cBepToK, max-pooling. [TonynspHble apXUTEKTYphl CBEPTOUYHBIX HEHPOHHBIX Ce-
teit: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpancheproe obyuenue.

O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3bIKOM C IIOMOIIBI0 HEHPOHHBIX CETEH.
BexTopnbie npeacraBneHus st Tekcta: word2vec, skip- gram, CBOW, fasttext. PekyppenTtHbie
neriponnsie cetu, LSTM, GRU. Tpauchopmepsi, BERT, GPT.

2. OOyd4eHue C MOJKPEIICHHEM.

[TonsiTust areHTa, cpeibl, COCTOSIHUS, TEHCTBUI U Harpabl. OyHKIUS LIEHHOCTU CO-
crosiaus (Value function) u pynkuus kadectBa aeiictBus (Q-funtion). OnTumMusanus cTpa-
TErHH ¢ MOMOIIbI0 MAaKCUMU3ALUU (DYHKIIUI IIEHHOCTH U KadecTBa. Q-o0yueHue.

I'ny6okoe oby4enue ¢ noakperieauem. Deep Q-Networks, Actor-critic. [lyis ypoBHst 9Kc-
neptHeIii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpu W3yyeHHH DUCUMILTUHBI (MOIYJsl) MCIIOJIB3YIOTCS WHHOBAIIMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTUM Ha OCHOBE HMHTETPAMHA KOMIIETCHTHOCTHOTO W JIMYHOCTHO-OPHUEHTHPOBAHHOTO
MOIXOJIOB C AJIEMEHTaMHU TPAIUIIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOTO U KBa3HMPO(PECCHOHATb-
HOTO OOyUYEHHS C HCIOJIb30BAHMEM HHTEPAKTUBHBIX (DOpPM TPOBEACHHS 3aHSATHH, HCCIEA0Ba-
TEIHCKOM MPOEKTHON JAEITETbHOCTH U MYIbTUMEIUNHBIX y4eOHBIX MaTEPHUATIOB

Bun yae6Hoi OO6pa3zoBarenbHbIe TEXHOJIOTHH
paboThI

DJEeKTpOHHBIE MaTepHajbl (B T.Y. CETEBbIE HCTOYHHUKH), UCIIOIB30-
Jlexunn BAHNME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBIA MaTepUall.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TI'PYNIOBBIX AYAUTOPHBIX 3alaHuUM,
3aHATHS WHIUBUAYaAJIbHbIE TOKJIa/bl.
CamocTosiTenbHbIe Brimonnenue pedeparuBHON paboThl; MOArOTOBKA M 3allluTa CO-
paboThI 0OIIIEHUS C UCTIOIB30BAHUEM CIIANJOBBIX MTPE3CHTAIIHN.

6. OuneHo4YHbIE CPeICTBA TUCUMIINHBI (MOTYJIs1)

OCHOBHBIMU BHJAaMH JUCHUIUIMHAPHBIX OLIEHOYHBIX CPEACTB MPHU (PYHKIIMOHUPOBAHUU MOYJIb-
HO-PEUTHHTOBON CHCTEMBI OOYUEHHS SBIIFOTCSA: HA CTaAUM PyOeKHOTO pedTuHra, popmMupye-
MOTO IO pe3yjibTaTaM MOJYJIbHOIO KOMIBIOTEPHOI'O TECTHPOBAHUS — TECTOBBIC 3aJaHMs; Ha
CTaJUH TIOOIIPHUTEIHHOTO PEUTHHTA, (HOPMUPYEMOTO IO Pe3yJIbTaTaM HalHCaHWs U 3allUThI pe-
(epaToB MO aKTyaJbHOU MpoOIeMaTHKE, Ha CTaJUH IPOMEKYTOYHOI'O pEeHTHHTa, ONpeensieMo-
TO IO pe3ysbTaTaM CIauu 3a4eTa — TEOPETUIECKHE BOMPOCH], KOHTPOJIHUPYIOIIHE TEOPETHIECKOE
cojiepkaHue y4eOHOro MaTepuana, U KOMIETEHTHOCTHO-OPHEHTHUPOBAHHbIE 3aJaHMsl, KOHTPO-
JUPYIONUE TMPAKTHUYECKUE HABBIKM W3 Pa3IMYHBIX BHIOB NMPO(ECCHOHAITEHOW IeATEIbHOCTH
obyuaromerocs no OITOII nanHOTO HampaBiIeHUs.




6.1. IlacnopTt ¢doHIA OLIEHOYHBIX CPEICTB MO IUCHUIIINHE

No | Kontpommpyemblie pazneinsl Ko koHTponupyemoit O1IeHOYHOE CPEJCTBO
n/m | (TeMbl) TUCIUTUTHHBI (MO- KOMIIETECHLINU HaumenoBanue KomnnuectBo
JLyJ1st)
1. | Cucrems rirybokoro o0y- YK-1; VK-6 TectoBble 3a1aHUS 21
YeHUS Tembl pedeparon 4
Borpocst s 3aue- 12
Ta
2. | OOyueHue ¢ MoaKpernie- VK-1; YK-6 TectoBBIe 3anaHNA 24
HUEM Temsl peeparos 4
Bormpocsr quist 3a- 13
qera

20.

21.
22.
23.
24,
25.

6.2. IlepeuyeHb BONpocoB A 3auera (YK-1; YK-6)
Heliponnsie cern.
@OyHKIUHM OMIMOKY HEWPOHHBIX ceTell U 00ydyeHue ¢ MOMOIIbI0 0OPaTHOrO pacHpocTpa-
HCHUA I'paariCHTA.
[TonsaTne 63TUa U FMOXH.
Pabota ¢ n300pakeHUSIMU C TOMOIIBIO HEHPOHHBIX CETEH.
CBepTouHbIe HEHPOHHBIE CETH.
Omneparuu cBepTOK, max-pooling.
[TonynsipHble apXUTEKTYPbl CBEPTOUHBIX HEMPOHHBIX ceTeil: AlexNet.
[TonynsipHbIE apXUTEKTYPBI CBEPTOUHBIX HEHPOHHBIX ceTeil: VGG.
[MomynsipHbIE apXUTEKTYPHI CBEPTOYHBIX HEHPOHHBIX ceTel: Inception (GoogLeNet).

. [lonyssspHBIE apXUTEKTYPBI CBEPTOYHBIX HEMPOHHBIX ceTel: ResNet.

. TpancdepHoe obyueHue.

. O6paboTKa TEKCTOB.

. PaboTa ¢ ecTeCTBEHHBIM SI3BIKOM C TIOMOIIbI0 HEMPOHHBIX CETEH.

. Bextopubie npecraienus s Tekcra: word2vec, skip- gram, CBOW, fasttext.

. PexyppenThsie Heliponnsle cetn, LSTM, GRU.

. Tpanchopmepsl, BERT, GPT.

. IloHsATHS areHTa, cpelibl, COCTOSHUS.

. [loHsATHS NEeHCTBUI U Harpaabl.

. @ynkuus nenHoctu coctostaus (Value function) u ¢yHkius kadectBa neictBus (Q-

funtion).

Ontumu3anus CTpaTeruy C MOMOLIBI0 MAaKCHMHU3AIMU (QYHKIMK IIEHHOCTH M Ka4ecTBa.
Q-o0yucHwme.

I'my6okoe o0yueHue ¢ moIKperICHUEM.

Deep Q-Networks, Actor-critic.

s ypoBus skcneptHblii: REINFORCE, A2C.

s yposHs axcneptHbIii: PPO, DDPG.

[TpuMeHeHre TeHETHYECKUX allTOPUTMOB ITPH KOHCTPYHUPOBAHUH HEHPOHHOH CETH.



6.3. IlIkaJia OLICHOYHBIX CPEICTB

YpoBHH  OCBOE-
HUS  KOMIIETEH-
Ui

Kputepuu onennBanus

O11eHOYHBIE CPE/ICTBA
(xon-BO GaIoB)

IIponBUHYTBII
(75-100 6ammoB)
«3a4TEHO»

OT/IMYHO 3HAET OCHOBHBIE HAIIPABJICHUS aHAJIU3a JIaH-
HBIX; AaPXUTEKTYypbl TIyOOKMX HEHpOHHBIX CeTeil,
IIPUMEHSAEMBIX B pPEUICHUU IPAKTUYECKHUX 3a/ady;
IIPUHLIMAIIBI IPUMEHEHUSI HEMPOHHBIX CETEH B 3ajadax
¢ npumenenueM MU, oTauMdHO HacTpamBaeT HEOOXO-
JMMO€ OKpY)KE€HHe 11 paboThl ¢ HEMPOHHBIMU CETsI-
MU; OCYILIECTBIISIET KPUTUUECKUN aHATIN3 NPOOIEMHBIX
CUTyalluii Ha OCHOBE CHCTEMHOIO MOAX0Ja, BbIpada-
TBIBAaTb CTPATETHIO JACHCTBUM; BJIAJIEET HABBIKOM IIPO-
BEJICHUS IIOJIHOTO LIMKJIA BBIYMCIUTENBHOIO 3KCIEpU-
MEHTa, OTPaXEHUS XOJa BBIIIOJHEHUs IIPOEKTa U II0-
Jy4€HHs Pe3yJbTaTOB B OTYETAX U JOKYMEHTAllMU Ha
JIOCTaTOYHO BBICOKOM YpPOBHE; BJIaJIC€T HAaBBIKOM HC-
HOJIb30BaHUS CYILECTBYIOIIUX MPOrPaMMHBIX OMOIHO-
TEK U MOJEIJIEH, CO3/aHMs IIPOTrPAMMHBIX peaInu3alui
rI1yOOKMX HEHPOHHBIX CETe Ha JOCTATOYHO BBICOKOM
YPOBHE.

TECTOBBIC 3aaHuUs
(30-40 6amn0B)
HHIUBHIyaIbHOE 3a-
JaHue

(8-10 6ammoB);
BOIIPOCHI IS 3a4€Ta
(37-50 6amnoB)

bazoBrrit
(50-74 6asa)
«3a4TEHO»

XO0po110 3HaeT OCHOBHBIE HAIIPABJICHUS aHAIM3a J1aH-
HBIX; apXUTEKTYpbl TIJIyOOKMX HEHPOHHBIX CceTel,
IPUMEHAEMBIX B PpELICHUHM IPAaKTUYECKUX 3a]ad;
IIPUHLMIIBI IPUMEHEHUSI HEUPOHHBIX CETEH B 3aJadax
¢ npuMmeHenneM MMU; xopomo HacTpauBaeT HeoOXo-
JUMOE€ OKpY)KEHHE JiIsi paboThl C HEHPOHHBIMU CETSH-
MH; OCYILECTBIIIET KPUTHUECKUI aHATIN3 MPOOIEMHBIX
CUTyalluii Ha OCHOBE CHCTEMHOIO IOJIXO0Ja, BbIpala-
TBIBAaTb CTPATETHUIO JACHCTBUM; BJIAJIEET HABBIKOM IIPO-
BEJICHUS ITOJIHOTO IIMKJIA BBIYUCIUTEIBHOTO KCIEPH-
MEHTa, OTPaXCHUS XOJa BBINOJHEHUs IIPOEKTa U IIO-
Jy4EHHUsI pe3yJbTaTOB B OTYETAX M JIOKYMEHTAllUH Ha
XOpOLIEM YpPOBHE; BJIaJIe€T HAaBBIKOM HCIIOJIb30BAHMS
CYLIECTBYIOIIUX IMPOTPAMMHBIX OMOIMOTEK M MoJjie-
Jei, co3AaHus MPOrpaMMHBIX pean3aluil TITyOoKHX
HEWPOHHBIX CETEH Ha XOPOIIIEM YPOBHE.

TECTOBBIE 33 aHUs
(20-30 GayoB)
WHIMBHIyalbHOE 3a-
JaHue

(5-7 6amoB);
BOIIPOCHI JIJIS 3a4eTa
(25-37 6ammoB)

IToporossiii
(35-49 6amoB)
«3aUTEHO»

Cna0o 3HaeT OCHOBHbIE HANpaBJICHUS aHaIM3a JaH-
HBIX; apXUTEKTypbl TJIyOOKMX HEHPOHHBIX CceTeH,
IPUMEHSEMbIX B pELICHUHM MPaKTUYECKUX 3a]ad;
MIPUHIMUIIBI IPUMEHEHUSI HEUPOHHBIX CETEl B 3aJadax
¢ npumenenueM WMU; cnabo HacTpanBaeT HEOOX0IH-
MO€ OKpYKeHHE ISl paboThl ¢ HEUPOHHBIMH CETIMU;
OCYILECTBIISICT KPUTHUECKUH aHAINU3 MPOOJIEMHBIX CH-
Tyaluii Ha OCHOBE CHCTEMHOTO TOJIX0J]a, BhIpaOaThI-
BaTb CTPATETUIO JIEHCTBUM; BJIaJI€€T HABBIKOM IIPOBE-
JEHUS. TIOJHOTO IMKJIA BBIYUCIUTENIBHOTO JKCIEpHU-
MEHTa, OTPAKEHMsI XOJa BBIIIOJHEHUS MPOEKTa U TO-
Jy4eHHs pe3yJbTaToB B OTYETaX U JOKYMEHTAIlUU Ha
ci1aboM ypOBHE; BIa/IeeT HABBIKOM HCIOJIb30BAHUS
CYIIECTBYIOIMX NPOTrPAMMHBIX OHOTHOTEK W MOje-
Jeid, CO3AaHusl MPOrPAaMMHBIX peau3aliii TITyOOKHUX

TECTOBBIC 3a1aHUS
(15-20 6anoB)
WH/IUBUYAIbHOE 3a-
JaHue

(2-4 6anna);
BOIIPOCHI IS 3a4eTa
(18-25 6annos)
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HEHPOHHBIX CETEH Ha CIaboM YpOBHE.

Huzkni He 3Haer Teopernueckue OCHOBHI OOYYCHHsS aHAIH3a | TECTOBBIC 3a/IaHUS

(1oTIOpOroBBIi) | MaHHBIX M MaIIMHHOrO 00yueHus; cneunpuky Buena- | (0-13 G6amios);
(KOMIIETEHIIUS HE | pEHUSI CHCTEM MAaITMHHOTO OOyUYEHUS B «OTpacin», HE | HHIMBUIyaIbHOE 3a-
chopMUpOBaHa) | yMEeT aHATU3UPOBATh 3ajauy, HE OCYILECTBISET Je- | JaHHe

(MeHee 35 O6an- | KOMIIO3MIIMIO 3a/1a4K; HE yMEET MpuMeHATh noctarod- | (0-3 Gamna);

JIOB) HOE KOJIMYECTBO 3BPUCTUK; HE MHTEPECYETCS] HOBBIMU | BOIPOCHI AJIs 3aUeTa
«HE3aYTECHOY TpeHJaMu B cBoed mnpodeccuoHanbHoi otpaciu; He | (0-18 Gamios)

BEPHO OILIEHUBAET CIIOXKHYIO CUTYAIlHIO, HE BEPHO Olle-
HHUBAET PUCKHU U NIOCJIEACTBUSI CBOUX JACHCTBUM.

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEpUajIoB), HE00-
XOJIUMBIX JIJI OLEHKH 3HAaHWM, YMEHUU, HAaBBIKOB M (MJIM) ONBITA JIEATEIbHOCTH, XapaKTEPHU3Y-
folue dTanbl POpMUPOBAHUS KOMIETEHIIMN B MPOLECCe OCBOSHUS IUCHUIUIMHBI (MOIYJIs) MO-
JIpOOHO MpEeICTABICHBI B TOKYMEHTE «DOH]1 OIIEHOUHBIX CPEJICTB TUCHUILTUHBI (MOIYJIIS)».

7.YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE O0ecnedeHne TUCHMILTHHBI

(MoayJis)
7.1 YueOHas quTeparypa:

1. Boponos, M. B. Cuctembl UCKYCCTBEHHOTO MHTEJUICKTA : YUYCOHUK M MPAKTUKYM JJIsi
By30B/ M. B. Boponos, B. U.IIumenos, U. A. HebaeB. — 2-¢ wu3za., mepepad. W AOIM. —
Mocksa : MU3natenscTBo HOpaiit, 2024. — 268 ¢. — (Bricmiee oopazoanue). — ISBN 978-5-
534-17032-0. — TexcT : anexkTpoHHsbIii // OOpa3oBatensHas mwiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/544161

2. TonmauéB, C. I'. OcHOBBI MCKYCCTBEHHOTO HHTeIIeKTa : yuyebHoe mocobue / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. JI.®. Ycrunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 21eKTpoHHbIHM / JlaHb : 31eKTpOoHHO-OMONIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HUCKYCCTBEHHOTO MHTEJIEKTa : ydeOHoe mocobue / E. B.
bopogckas, H. A. JlaBsimoBa. — 4-¢ uzn. — Mocksa : JlabopaTtopust 3uanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 31eKTpoHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/151502

4. PpiOuna I' B. OCHOBBI IOCTPOEHUS MHTEIIEKTYaJIbHBIX CHCTEM: yuel. mocodue 1is BYy-
30B/Pribuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.

5. Berorua BB. DneMeHTsl MaTeMaTHyecKoi TEOPUU MAIIMHHOTO OOyuyeHHs: yued. moco-
6ue nns By30B Bororun B.B.; Mock. ¢usuko-texs. ue-T (roc. yH-T), PAH, UH-T npobnem nepe-
nauu uHpopmaru um. AA. Xapkesuya. - M.: MOI'U - UIIIIN PAH, 2010. - 231 c. Cuctemsl
MCKYyCCTBEeHHOTO MHTeIUIeKkTa. [IpakTideckuii kypc: yued. mocodue st By30B / Uymokos BJIL,
AcraxoBa N.@., [ToranoB AC. [u ap.]. - M. BUHOM. Jlaboparopus 3nanuii: ®uzmariur, 2008.
-292 c.

6. Scuuukuii JI.H. BBeneHne B HCKYCCTBEHHBIM WHTEIIEKT: y4eO. mocoOue s BY-
30B/Acaunkuit JI.H. - 2-e uzn., ucrp. - M.: Akagemus, 2008. - 174 ¢,

7. Ocurios T'.C. MeTozibl HCKYCCTBEHHOTO MHTe/IeKTa: MOHOTpadus|/OCcunosr C. - M.:
®usmataut, 2011. - 295 c. .

8. JIro b. Teopus u mpakTHKa HeONpeeIeHHOro mporpaMmmupoBanus/JIto b.; mep. ¢ aHr.
Tromenues H0.B., Karanos 10.T.; pen. nep. Tromennes 10.B. - M.: BUHOM. JlaGopaTopus 3Ha-
aui, 2009. - 416 c.

9. Pyukun B.H., ®ynun B.A. YHuBepcaabHbIi HCKYCCTBEHHBIN MHTEIEKT U SKCIIEPTHBIE
cuctemsl / Pyukun B.H., ®ynun B.A. - CII16.: BXB-Ilerepoypr, 2009. - 238 c.

10. Kypeiiuuk BB., Kypeitunk B.M., Pogzun CH. Teopus 3BOMIOIMOHHBIX BBIUUCIIE-
Huii: [MmoHorpadus] / Kypeituuk BB., Kypetiuuk B,M., Pomzun CU, - M.: ®usmartnur, 2012. —
260 c,

10



https://e.lanbook.com/book/121872
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7.2 MeToauuecKkne YKa3aHUs 10 OCBOEHHUIO JUCUUIJINHBI (MOXYJIsI)

Meroanueckue ykazaHus JUJIsl IPOBEACHUS MPAKTUUECKUX 3aHATUN 1Mo aucuuruinHe «CrucreMbl
HWCKYCCTBEHHOTO HWHTEJUJIEKTa» Juisi HampaBiieHuss noarotoBku 38.04.01 Dkonomuka. Mwuuy-
puHCK, 2022.

7.3 UndopmanmonHbie M HH(PPOBbIE TEXHOJIOTHH (IPOrpaMMHOe odecmeye-
HHE, COBPeMEeHHbIe NpodecCHOHAIbHBIC 0a3bI JAHHBIX M HH(GOPMALMOHHbIE
CIIPAaBOYHBIE CHCTEMbI)

YyebHas nucuMIUIMHA (MOJYJIb) MpeIyCMaTpPUBAET OCBOCHHE MH(MOPMAIMOHHBIX W IU(]-
POBBIX TEXHOJIOTHHA. Peanmn3anus i@ poBbIX TEXHOJIOTHH B 00pa30BaTEILHOM MPOCTPAHCTBE SIB-
JSETCS OJJHOM M3 BOXKHEWINMX I 00pa3oBaHMs, JAIOMICH BO3MOXKHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHBIC KadecTBa OOYYAOIINXCS KaK OyAYIIMX BBICOKOKBATM(UIIMPOBAHHBIX CIICIHA-
JICTOB.

[{udpoBble TEXHOJIOTUH TPEIyCMATPUBAIOT PA3BUTHE HABBIKOB A(()EKTUBHOTO PEIICHUS
3a7a4 nMpo(ecCHOHAIBHOT0, COIUAILHOTO, TMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM Pa3JIny-
HBIX BHJIOB KOMMYHHKAIMOHHBIX TEeXHOJOTHUH. (OcCBOcHHE IU(PPOBBIX TEXHOJOTHH B paMKax
JAHHOM NUCIMILTMHBI (MOYJIs) OPUEHTUPOBAHO Ha CHOCOOHOCTh OE301AaCHO W HAJJICHKAIIUM
o0pa3oM moay4aTh AOCTYII, YIPABIATh, HHTETPUPOBATh, OOMCHHBATHCS, OIICHUBATH U CO3/IaBATh
WHGPOPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. ®opMupoBanue mud-
POBOM KOMIIETEHTHOCTH MPEAIOoiaracT padoTy ¢ TaHHBIMHU, BIQJICHUE WHCTPYMEHTAMH IS
KOMMYHUKAIUH.

7.3.1 DJ1eKTPOHHO-0MOJINOTEYHAS] CUCTEMBI 1 0a3bI TAHHBIX

000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024
Ne 6/ (CeteBas snexkTpoHHast OMOIUOTEKA)

2. ba3a aHHBIX 71eKTPOHHBIX HH(popMaloHHbIX pecypcoB PI'BHY ITHCXB (norosop
110 00ecTeueHHIo JOCTYIa K AMEeKTpoHHBIM nH(popManmoHHbM pecypcam ®I'BHY [THCXBb ue-
pe3 Tepmunan yaanenHoro pocryna (TY I ®I'BHY LTHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexrponHas OubmmoreuHas cucrema «HannonansHbIH HpPOBOit pecypc «PyKoHT»:
Komnekiuu «baszossiit MmaccuB» u «Kosoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT I0 MpeocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexTporHOE M3naTenscTBo FOPAWT (https://urait.ru/) (10roBop Ha okazaHue
YCIIYT 1O MPE0CTABICHUIO J0CTyNa K 00pazoBaTenbHOM miathopme OO0 «IneKTpoHHOE U3a-
teasctBo FOPAUTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOIHOTEeYHas cucteMa «BepHanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE UCIIOIb30BaHUE pou3BeneHui oT 26.03.2020 Ne 14/20/25)

6. baza nanueix HOb «HannonansHas snekrponHast ouoarnorekay (https://rusneb.ru/)
(orosop o noaxouennn Kk HOb u npenocrasienun nocryna k oobexkram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornamieHue o COTpyIHUYECTBE 110 OKa3aHUI0 OMOINOTEeYHO-UH(POPMALIMOHHBIX U CO-
IIUOKYJIBTYPHBIX YCITYT TTOJIB30BATENISIM YHUBEPCUTETA U3 YMCIIa MHBATUIOB 110 3pEHUI0, cl1abo-
BUISIINX, MHBAJIUI0B IPYTUX KaTErOPHid C OrpaHUUYEHHBIM JJOCTYIIOM K HH(pOpMAaIMH, JIULI,
HMMEIOLIUX TPYAHOCTH ¢ yTeHueM miockoneyaTHoro Tekcra TOI'BYK «TamboBckas obnactHast
yHUBepcalbHasl HayuHast Onbmmoreka uM. A.C. [Tymxunay (https://www.tambovlib.ru) (corna-
uieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.3.2. UudopMannoHHbIE CIPABOYHBbIE CUCTEMbI
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1 CnpaBounas nipaBoBasi cuctema KoncynbranTtlnroc (1oroBop moctaBku, aganTaiuy 1
compoBOXAeHUS dK3eMIUIsIpoB cucteM KoncymprantlImoc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnexTpoHHbIN nepuoaudeckuii cripaBounuk «Cuctema TAPAHT) (norosop Ha yciy-
' 10 cOnpoBOKaAcHHIO 0T 15.01.2024 Ne 194-01/2024)

7.3.3. CoBpemeHHbIe NpodeccuoHAIbHBIC 0a3bI JAHHBIX

1. ba3a maHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB HHPOPMAIIMOHHO-00pa30BaTEIBHOM MTPO-
rpammbl «Pocmeron» (moroBop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii anexkrponnoit 6ubnuoreku eLIBRARY.RU — poccuiickuii nn-
(hopMaIMOHHO-aHAIMTUIECKHH IMOPTA B 00JIACTH HAYKH, TEXHOJIOTHH, MEJUIIMHBI M 00pa3oBa-
uus - https://elibrary.ru/

3. [Ipodeccnonansubie 6a3bl nanubix. baza qanapix zbMath
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

4. IlpodeccronanbHbie 0a3bl qaHHBIX. PocTexnamzop http://www.gosnadzor.ru/

5.IIpodeccuonanbubie 0a3bl JaHHBIX. Poccuiickas accoruanus UCKyCCTBEHHOTO HHTEI-
JekTa [ DaeKTpoHHbIH pecypc]. — Pexum goctyna: http://www.raai.org, cBo0o1HbIH

7.3.4. JIMIIEH3MOHHOE U CBOOOHO pacpoOCTPaHsieMoe POrpaMMHOe
o0ecrieyeHne, B TOM YHCJIe 0TE4YeCTBEHHOI0 IPOM3BO/ACTBA

Ne| HaumenoBanue Pazpabot- Hocryn- Ccbuika Ha EquHbIi peecTp pocCUHCKUX PexBu3uThI
yuk [10 HOCTh (- | mporpamum it OBM u B/l (pu Hamuaum) | moaTBepkaa-
(mpaBooOma- | IEH3NOHHOE, JOIIETO JIOKY-
JlaTellb) CBOOOTHO MeHTa (TIpH
pacrpocTtpa- HAJTYUH)
HSIEMOE)
1 Microsoft Microsoft | JluueHsuos- - JuueHsus
Windows, Corporation HOE or 04.06.2015
Office Ne 65291651
Professional CPOK JICUCTBUS:
OeccpoyHO

2| AwnrtuBupycHOe AO «Jlabo- | Jluuensuon- | https://reestr.digital.gov.ru/reestr/366574/ | Cy6nuuensu-

IPOrpaMMHOE paropust HOe ?sphrase_id=415165 OHHBII1 J0TO-
obecreyeHue Kacnepcko- Bop ¢ OO0
Kaspersky ro» «Codreke» ot
Endpoint Security | (Poccust) 24.10.2023 Ne
Ju1s Or3Heca 0/H, cpoK Jnieii-
CTBHSL: C
22.11.2023 no
22.11.2024
3| MoiiOduc Cran- | OOO «Ho- | Juuensuon- | https://reestr.digital.gov.ru/reestr/301631/ Konrpakr ¢
JapTHBIHN - BbI€ 00J1a4- HOE ?sphrase_id=2698444 000 «Py6u-
OducHbIil makeT | HbIE TEXHO- KOH»
JUTst paboTHI € J10- JIOTHHY ot 24.04.2019
KyYMEHTaMH1 (Poccust) Ne
1 TIOYTOM 036410000081
(myoffice.ru) 9000012
CPOK JEHCTBUSL:
OeccpouHo

4 [ OdwucHbrii maker AO «P7» | Jluuensuon- | https://reestr.digital.gov.ru/reestr/306668/ Konrpakr ¢

«PT7-Oduc» HOE ?sphrase_id=4435041 000 «Cop-
(meckTomHas Bep- TEKC»
cust) or 24.10.2023
Ne
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036410000082

3000007
CPOK JEHCTBUSL:
OGeccpoyHO
5| Onepanuonnas 00O "Ba- | JIuuensuon- | https://reestr.digital.gov.ru/reestr/303262/ Konrpakr ¢
cucrema «AJbT 3aJIbT CBO- HOE ?sphrase_id=4435015 000 «Cop-
O6pazoBanue» | 6omHOE MpO- TEKC»
rpaMMHOE ot 24.10.2023
obecreye- Ne
Hue" 036410000082
3000007
CPOK JIEHCTBUSL:
OGeccpoyHO
6| IlporpammHast AO «An- | Jluuensuon- | https://reestr.digital.gov.ru/reestr/303350/ JIMIIEH3HOH-
cucrema ajist 00- | THILIAruaT» HOE ?sphrase_id=2698186 HBIH JOTOBOP C
HapyKEHUs TEK- (Poccust) AO «AnTtumna-
CTOBBIX 3aUMCTBO- ruaTt» oT
BaHHH B yueOHBIX 23.05.2024 Ne
Y HaY4HBIX pabo- 8151, cpoxk
Tax ((AHTI/IHJ'IaFI/IaT I[eﬁCTBH)I: C
BY3» 23.05.2024 mo
(https://docs.antipl 22.05.2025
agiaus.ru)
7| Acrobat Reader Adobe CroboaHo - -
- MPOCMOTP JOKY- Systems pacmpoctpa-
menToB PDF, HsEeMOe
DjVU
8 Foxit Reader Foxit CB006OIHO - -
- mpocMoTp A0oKy- | Corporation | pacmpoctpa-
menToB PDF, HIEMOe
DjVU
7.3.5. Pecypcbl nHGOPMAITHOHHO-TEJIEKOMMYHHKATIMOHHOM
cetu «MHTEpHET»

1. CDTOwiki: 6a3a 3nanuit mo uuposoii Tpanchopmanuu https://cdto.wiki/

2. OTtkpbITas IporpaMMHas OUOIUOTEKa /ISl MAIIUHHOTO 00YYEeHHUS
https://www.tensorflow.org/

3. ®peiiMBOpK MaIIMHHOTO 00yUYeHUs /Ui A3bika Python ¢ OTKPBITEIM HCXOTHBIM KOJAOM
https://pytorch.org/

4. OrtkpsiTas 6ubanoreka https://keras.io/

5. Caiit ®enepanbHOl Cityk0bl rocyaapcTBeHHOM ctaTucTiku (PoccraT). DnekTpoHHBIH pe-
cypc. Pexxum nocryna: http://www.gks.ru/

6. Caiit TepputopuanbHoro oprana @enepaibHON CITy>KObI TOCYIapPCTBEHHON CTa-TUCTUKH 110
Tam6oBckoit obnactu (TamboBcTaT). DnekTpoHHBIN pecype. Pexxum moctyma:
http://tmb.gks.ru/

7. Pexum mocryma: http://www.rbc.ru/ - PocbusunecKoncantuur

8. Pexum mocryna: http://www.devbusiness.ru/development/staff.htm

9. Caiir BrICIIEH aTTecTarmoHHON Komuccnu // http://vak.ed.gov.ru

7.3.6. lIndpoBbie HHCTPYMEHTHI, MIPUMEHsiEMbIe B 00pa30BaTe/JIbHOM

npoiecce
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NookrwdpE

Cepauc

LMS-mnardopma Moodle
Bupryansnas qocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
O6maunsie cepuchl: Annekc.{uck, O6nako Mail.ru
Cepsucsl onpocoB: Suaekc @opmbr, MyQuiz
Cepsucsl Buaeocs3u: Suaekc Teaemoct, Webinar.ru
COBMECTHOH  pabOTHI

HaJ TpoeKkTamu i HeOompmux rpymm  Trello

http://www.trello.com

7.3.7. llndpoBbie TEXHOJOIMH, IPUMEHsIEMbIe IPH U3YYCHHUHU JUCHMIIUHbI

No [{udposbie TeXHOTOTHH Bunbl yue6HOM paboThl, BeIONHIEMbIe |  DopMupyembie
C IpUMeHEeHneM TU(PPOBOI TEXHOJIO- KOMITETEHLINU
505
1. | O6nayHble TEXHOJIOTUH Jlekun VK-1; VK-6
[IpakTnueckue padboThI
2. | Boapmne nanueie Jlexun VK-1; YK-6
[IpakTnueckue padboThI
3. | Texnonoruu pacupeneneH- | Jlekmuum VK-1; YK-6
HOTO peecTpa [IpakTrueckue paboThI
4. | Texnonoruu 6ecripoBoHON | Jlexum YK-1; YK-6
CBSI3U [IpakTrueckue paboThI
5. | HoBeie npou3BojcTBeHHBIE | JIekmuu VK-1; VK-6
TEXHOJIOTHH [TpakTuueckue padboOThI

8. MarepuajibHO-TeXHUYECKOEe o0ecnevYeHne TMCIUIIMHBI (MOYJIA)

HaumenoBanue crie-
HMAIBHBIX IIOMELLE-
HUH U IOMEILEHUN
IS CAMOCTOSITEIIb-
HOU paboThI

OCHaH.IGHHOCTB CII€IuaJIbHbIX HOMeH.IeHI/Iﬁ M IIOMCIICHUH JUI CaMOCTOSITSIIbHOM pa6OTLI

393760, Poccus,
TamOoBckast 00J1aCThb,
r. MuuypuHcCk, yiu.

WHTepHannonaibHas,
oM Ne 101, 2/32

YueOHas ayTUTOpHUs AJIS IPOBEACHNS yIeOHBIX 3aHATHI JICKIIMOHHOTO THMa: MHTepakTHBHASA
nocka — 1 mr.; Cucremublit komiuiekT — 1 wT.; [Ipoektop Viewsonic — 1 mt. Habopsl nemon-
CTPaIMOHHOTO 000PYAOBaHUS U y4EeOHO-HATIISAHBIX TOCOOUHA.

393760, Poccus,
TamOoBcKkast 001aCTh,
r. MuuypuHCK, yiI.
WHTepHaIMOHATBHAS,
oM Ne 101, 1/114

YueOHast ayJuTOpHs AJIsl IPOBECHUS YUeOHBIX 3aHITHI CEMUHAPCKOTO THUIIA, KYPCOBOTO
NPOSKTUPOBAHUS (BBIIOJIHEHHUS KYPCOBBIX PadoT), TPYMIOBBIX M HHAUBHAYAJIbHBIX KOHCYJIb-
TalMH, TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTecTalny (KOMIbIOTEpHBIH Kiacc): Cu-
cremubIii komrutekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabuner ocHa-
IIeH MaKeTaMH, HarJIsIIHBIMH y4eOHBIMHU ITOCOOMSIMHU, TPEHaKEpaMU U APYTUMH TEXHHUUE-
CKUMH cpencTBamMu. KoMnbloTepHast TEXHHKA MOJKIIoUeHa K ceTr «HTepHeT» U obecrieueHa
jJocrynoM B OUOC yHuBepcuTera.

393760, TambOoBCcKas
00J1aCTh,
r. MuuypuHCk, yiu.
MurepHanyonanbHas,
qom Ne 101, 1/210

[NomenieHue 1715t CAMOCTOATENBHON paboThl: puHTEp — 3 wt., MDY Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommerorep — 3 mrr, komnerotep Celeron E 3300,
kommetotrep Dual Core, kommbsrorep OLDI 310 K/I, komupoBanbHsiit anmapar Kyocera. Kom-
MbIOTEPHAs TEXHHUKA TO/IKIIOUeHa K ceT «VIHTepHeT» 1 00ecIeyeH TOCTYH B AIIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BATEIBHYIO CPEAY YHUBEPCUTETA.
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PaGouas mporpamma JUCIUIUIMHBI (MOJYJIsl) COCTABJICHA B COOTBETCTBUU C TPeOOBaHUS-
MU eepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa BBICIIETO OOpa30BaHUS -
MarucTpaTrypa no HarpasieHHI0 noarotoBku 38.04.01 DxoHOMUKA, YTBEPKIEHHOIO MPUKA30M
MuHucTepcTBa HayKu | BBICIIETo oOpa3oBanus Poccuiickoit @enepanuu ot 11 aBrycra 2020 .
Ne939

ABTOpBI:

3aB. kadeapoii MmareMaTuky, GU3NKU 1 HHPOPMAMOHHBIX TexHoorui Kapreunna H.B.

CTapIIui TpenojaaBaTesib Kadeapbl MaTeMaTHKH, (U3MKKM W HHPOPMAIIMOHHBIX TEXHOJIOTHMA
ITyenuuneBa H.B.

Penensent:
3aB. kadenpoil cTaHIapTU3AIMK, METPOJIOTHH M TEXHUYECKOT'O CepBUCA, K.T.H., TOLCHT
Xarynues B.B.

Pabouas mporpamma paccMOTpeHa Ha 3aceaHuH Kadeapbl MaTeMaTHKH, (GU3UKH H HH-
(dbopMalmoHHBIX TeXHOJOTHH, MpoToKos Ne 10 ot «10» utonst 2021 r.

Pabouas nporpamma paccMOTpeHa Ha 3aceJaHuU y4eOHO-METONYECKON KOMUCCUM UH-

CTUTYTa SKOHOMMKU U ynpasiieHuss Muaypunckoro I'AY, nporokon Nel0 ot «22» utons 2021 r.
Pabouas nmporpamma yrBepxaeHa PemenneM yaeO0HO-METOANYECKOTO COBETA YHUBEPCUTE-
Ta, Ipotoko Nel0 ot 24 urons 2021 roxa.

Pabouas nmporpamma nepepaboTana 1 AOMOJIHEHA B COOTBETCTBHH C TPEOOBAaHUSIMU
dI'0C BO.

Pabouyas nporpamma paccMoTpeHa Ha 3aceJaHuu Kaeapbl MaTeMaTUKH, (PU3UKU U HH-
(bopMalMOHHBIX TEXHOJOTHH, TPoToKoJ Ne 8 o1 «12» ampens 2022 r.

Pabouas nporpamma paccMOTpeHa Ha 3acejaHuu y4eOHO-METOINYECKON KOMUCCUM UH-
CTUTYTa SKOHOMMKH U ynpasiieHuss Muaypunckoro I'AY, nporokoin Ne 8 ot «19» anpensa 2022
I.

Pabouas nporpamma ytBepx/ieHa Pemennem Y4eGHO-METOANYECKOTO COBETa YHUBEPCH-
TeTa, IpoTokoi Ne 8 ot «21» anpenst 2022 r.

Pabouas nporpamMmMa nepepaboTaHa U IOMOJIHEHA B COOTBETCTBUU C TPEOOBAHUSAMU
dI'0C BO.

Pabouas nporpamMMa paccMOTpeHa Ha 3acelaHuM Kadeapbl MaTeMaTUKH, (U3UKU U UH-
(hopMaImoOHHBIX TEXHOJIOTUH, TPOTOKOI Ne9 ot «01» utons 2023 r.

Pabouas nporpamMMa paccMOTpeHa Ha 3acelaHui y4eOHO-METOINYECKONH KOMUCCUH UH-
CTUTYTa SKOHOMUKH M yrpaieHuss Muuypunckoro I'AY, mporokon NelO ot «20» nrons 2023 r.

Pabouas nporpamMma yreepskaeHa Perenuem YueOHO-METOJMUECKOTO COBETA YHUBEPCHU-
tera, npoTokoa Ne 10 ot «22» urons 2023 r.

Pabouas nporpamMma nepepaboTaHa U JIOMOJIHEHA B COOTBETCTBHHU ¢ TpeboBaHusMu GI'OC
BO.

Pabouas nporpamMmMa paccMOTpeHa Ha 3acelaHiM KadeIpbl MaTeMaTUKH, PU3UKH U UH-
(hopMalMOHHBIX TEXHOJIOTUH, TPOTOKOJI Ne 6 oT «14» mas 2024Paboyast mporpamma paccMoTpeHa
Ha 3acelaHii y4eOHO-METOAMYECKOM KOMUCCHH MHCTUTYTA SKOHOMHKH U yIpaBiieHUs MU4dypurH-
ckoro ['AY, npotokon Ne 9 ot «21» mast 2024 t.

Pabouas nporpamma yreepikaeHa Perenuem YueOHO-METOJMUECKOTO COBETA YHUBEPCHU-
TeTa, MpoToKos Ne 9 ot «23» mast 2024 1.

OpuruHan JoKyMeHTa XpaHUTCs Ha Kadeape SKOHOMUKH U KOMMEPIIMU
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