Moanucaro yudposoir nognucbio: Conosbés Ceprent Bnagumuposuy

C -- C " DN: c=RU, st=TamboBckan o6nactb, I=MuuypuHck, title=npopekTtop no yue6Ho-socnuratenbHomn pa6orte u
On O B b e B e p re VI MonoAexHoI nonuTuke, o=OENEPATIBHOE FOCY/JAPCTBEHHOE BIO/KETHOE OBPA30BATENbHOE
YYPEXAEHUE BbICLLEFO OBPA30BAHUA "MUYYPUHCKII FTOCYJAPCTBEHHbIN ATPAPHbIV YHUBEPCUTET",
1.2.643.100.3=120B3037323135363638393637, 1.2.643.3.131.1.1=120C363831313030313436323637,
email=it-security@mgau.ru, gi epreii B posuy, sn=Conoebés, cn=Conoebés Cepreit
NagMNpPOBNY
[ata: 2023.08.06 19:47:33 +03'00'

(enepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
5 BBICIIICTO  00Pa30BAHMUSL 5
«MUYYPUHCKUU IT'OCYAAPCTBEHHBIN ATPAPHBIM YHUBEPCUTET»

Kadenpa marematuku, u3nKu 1 HHPOPMALIMOHHBIX TEXHOJIOTHM

YTBEPXJIEHA VYTBEPXIAIO
peleHreM y4eOHO-METOINIECKOTO COBETA [Ipencenarens y4e6HO-METOAMYECKOTO
YHHBEPCHUTETA COBEPA yHUBCPCUTETA
(mpotokon ot 22 urons 2023 r. Ne 10) F A C.A. Kunkos

«22y nroHsa 2023 1.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MO YJIS)
CUCTEMBI HCKYCCTBEHHOI'O UHTEJIVIEKTA

Hanpasnenue noarorosku 38.04.06. Toprosoe aeno

Hamnpasnennocts (mpoduinb) Kommepueckas 1eaTenbHOCTh Ha arponpoa0BOILCT-
BEHHOM pPbIHKE

KBanudukanus maructp

Muuypunck — 2023



1. Ilesu ocBOeHHS TMCUMILINHBI (MOXYJIs1)

[enstMu OCBOEHMSI JUCIUIUIMHBL (MOJyJIsl) SIBJSIETCSI OBJIAJIEHUE O0YYarOUIMMUICS OCHOB-
HBIMU METO/IaMU TEOPUHU MHTEIJIEKTYalIbHbIX CHCTEM, IPUOOPETEHNE HABBIKOB 110 MCIIOJIb30Ba-
HUIO MHTEJUIEKTyalIbHbIX CHCTEM, U3yYE€HHE OCHOBHBIX METO/OB IPEACTaBICHUS 3HAaHUH U MO-
JeTUPOBAHUS PACCYKICHUN.

2. MecTo 1UCHUIJIMHBI (MOAYJIs) B CTPYKTYpPe 00pa30BaTe/ibHOI NMPOrpaMMbl

Juctunnuza (Moayib) «CUCTeMBbl HICKYCCTBEHHOTO HMHTEIUIEKTa» OTHOCHUTCS K bioky 1.
OnektuBHBIe nucuumuivabl (Moxymu) b1.B.JIB.02.02 Jlng ycrenrHoro oCcBOCHHS JAUCIUILUIMHBI
(Momynsi) oOydJaromuiics JOKEeH OBIAJAeTh OCHOBAMU CIEAYIOIIUX AUCHMILTUH: « MeTomonorus
Hay4HBIX HCCIICIOBAHUNA B KOMMEpPIIUN», «ArpoMapKkeTHHI», «lleHooOpa3oBaHue Ha arporpo-
JIOBOJILCTBEHHOM PBIHKEY.

B nmanmpHelinieMm 3HaHUWS, YMCHHSI M HaBBIKH, C(OOPMHPOBAHHBIC B MPOIECCE W3YUCHHUS
JTUCHUIUIMHBL MOAYJIs «CHCTEMBbI UCKYCCTBEHHOTO MHTEJUIEKTa», UCIONb3YIOTCS MPU MOATOTOB-
K€ K IMPOIEeIype U 3aIIUTE BHITYCKHON KBATU(UKAIIMOHHON PaOOTEHI.

3. [Inanupyemble pe3yJbTaThl 00y4eHHs] 10 JUCHHUIIHHE, COOTHECEHHbIE C MVIAHH-

PYEMBIMHU pe3yjibTaTaMH OCBOCHUA 06pa30BaTeJ’le0]7] MmporpaMmmbl

OcBoeHue TUCHUILIUHBI (MO/1YJIsl) HAlpaBJIeHO HAa (OPMHUPOBAHUE CIEAYIOMINX
YHUBEPCAJIbHBIX KOMIIETCHIIMI:
YK-1 CnocobeH ocymecTBIsATh KPUTHUECKUN aHAJIN3 TPOOJIEMHBIX CUTYalluii HA OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIpa0aThIBaTh CTPATETUIO ACHCTBUIM
YK-6 CriocobeH onpenensiTh U peaan30BbIBaTh MPUOPUTETH COOCTBEHHOMN AEATENbHOCTH
U CTIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE CAMOOIICHKH

[Inanupyemslie Kputepuu onieHuBaHus pe3yJIbTaTOB 00y4YeHUs

pe3yJIbTaThl Hu3kwuit (nono- IToporosslii ba3zoBb1it IIponBuHYTHIN

o0yueHus pPOTOBBIIT) KOM-

(MHIMKATOPbI NETEHIIMS HE

JNOCTHKCHUS chopmMupoBaHa
KOMITETEHIINH )
YK-1 He ananusupyer | YnosinerBopu- Xopomio anau- | OTauyHO
NI-1yk1— NpoOJEMHYIO CH- | TEJIbHO aHAJIU- 3UpYyeT Mpo- aHaIU3UPYET
AHanusupyer | TyalHIO KaK CUC- | 3UpYET Ipo- OJIEMHYIO cUTya- | pOOJIEMHYIO CHU-
POOIEMHYIO TEMY C BbIsIBIIE- OJIEMHYIO CH- LIMIO KaK CHCTE- | TyalHIo KaK CHUC-

CUTYALUIO KaK
CUCTEMY, BBI-
SBJISSA €€ CO-
CTaBJIAIOILNE U

HHEM €€ COCTaB-
JISTEOLIUX U CBS-
3el MEXKIy HUMHU

TYaIuio Kak
cucremy, ¢par-
MEHTapHO BBHI-
ABJIAA €€ CO-

My, HO HE TO0JI-
HOCTBIO BBISIBIISIS
€€ COCTaBJISIO-
LIUE U CBSI3HU Me-

TE€MY, B TIOJIHOU

MCPC BBISIBJIAA €C
COCTaBJISIOLIUE U
CBs3U MCXKIY HHU-

CBSI3U MEXKIY CTaBISIIONINE U | KTy HUMHU MU
HUMHA CBSI3H MEXKIY
HUMH

N-2yx.1— He mpoussogur | Ynosiersopu- | Xopoiio OtnnuHO npous-
[TpouzBoaut KPUTHYECKYIO TEJILHO MPOU3- MIPOU3BOJUT KPU- | BOJUT KpUTHYE-
KPUTHUYECKYIO OLICHKY UH(pOP- BOJWT KPUTUYE- | TUYECKYIO OLIEH- | CKYIO OLIEHKY
OIICHKY WH- MalliH, He00X0- | CKYIO OIICHKY Ky uHopmanuu, | uHGoOpManuu,
dbopmanuu, He- | AUMOM IS pe- nH(popMaIuy, HEOOXOIMMON HEOO0X0IUMON
00XOIMMOM JUTsl | IEHUsS TPo0IeM- | HEOOX0IUMOM JUTS peleHust JUTSL peTeHuUs

pelIeHus npo-

HOW CUTYallMU

JJId pCHICHU

pobJIeMHON cH-

poOJIEMHOM cH-




OJIeMHOI cH- POOIEMHOM Tyalnuu Tyaluu

Tyaluuu CUTyaluu

W-3yx.1— He npennaraer [Ipennaraer [Ipennaraer [Ipennaraer mosn-
[Ipemmaraer aJICKBaTHEIC CIIO- | YACTUYHO chopMUpOBaH- HOCTBIO chopMuU-
aJIecKBaTHEIC COOBI pelIeHus chopMHUpOBaH- | HbIE, HO COZEp- POBaHHBIE aJICK-
CIOCOOBI pe- npoOJEeMHOM CU- | HbIC aJIeKBaT- JKaIUe OTJEIb- | BaTHBIE CITIOCOOBI
LIEHUS TIPOo- Tyall Ha OCHO- | HBIE CITIOCOOBI HBIE TTPOOEITBI peuieHus mpo-

OJIEMHOM CH-
TyaIiu Ha oc-
HOBE CHCTEM-

BE€ CUCTEMHOIO U
MEX TUCIUTLIN-
HapHOTO TOJIX0-

pelIeHUs po-
OJIEMHOM cH-
TyaIryH Ha 0C-

aJIeKBaTHBIE CIIO-
COOBI pelIeHus
poOJIEMHO CcH-

0JIeMHO cuTya-
IIUU Ha OCHOBE
CUCTEMHOTO U

HOT'O U MEX- pi(0): HOBE CUCTEMHO- | Tyallud Ha OCHO- | MEXIUCLUIUIN-
TUCLMILIUHAP- ro U MEeXJIUC- BE CUCTEMHOI'O U | HAPHOTO MOAXO-
HOTO MOAXOA0B LUIUIMHAPHOTO | MEKIUCLUILIU- JI0B

MOJIX0JI0B HapHOTO MOJXO0-

pi(0):

N-4yx.1— Pa3- | He pa3pabatsl- Y nosnersopu- Xoporo OrnnuHo paspa-
pabaTbIBae€T U | BaeT U COAEpXka- | TEJIbHO pa3pa- pa3pabatbiBaeT, | OaThIBaeT U B
COJIepKATENIbHO | TEJIIBHO HE apry- | OaThbIBaeT U Ma- | HO U HE B MOJHOH | MOJHOM Mepe co-
apryMEHTHPYET | MEHTUPYET CTpa- | JIO coaepxka- Mepe coaepKa- JIEPKATEIBHO ap-
CTPAaTETHIO TErUI0 IEUCTBUM, | TEIbHO apry- TEJIBHO apryMeH- | TYMEHTHPYET
NEUCTBUM, ON- | HE OIIPENEIsieT MEHTUPYET TUPYET CcTpare- CTPATETHIO JIeH-

penensier cie-
HapuH ee pea-
JU3AIMH C yUe-
TOM BO3MOXK-
HBIX PUCKOB

CIICHApHH €¢
peau3anum ¢
YYETOM BO3MOXK-
HBIX PUCKOB

CTpaTEruro Ieu-
CTBH, Ompeie-
JIIeT €OUHNY-
HbIE CLICHApUU
€e pean3aluu C

THUIO JICHCTBUM,
ONpPEAESAET TU-
IMTMYHBIE CIICHA-
puH ee peannsa-
LMY C yYETOM

CTBUH, ONpeneIs-
€T MHOTOBapH-
AQHTHBIE CLICHAPUU
€e peanusalnuu ¢
Y4E€TOM BO3MOXK-

y4€TOM BO3- BO3MOXKHBIX PUC- | HBIX PUCKOB
MOJKHBIX PHCKOB | KOB
YK-6 He naxonur n ®parmenrapHo | He B monmHOM B nonnom o6be-
N-1yk.¢— Ha- | TBopuecku He HaXOJHUT U o0beMe HAXOIUT | M€ HaXOJAUT U

XOJUT U TBOP-
YECKH HUCITOJIb-
3yeT UMEI0-
IIUNACS OIILIT B
COOTBETCTBHH C

HCTOJIBb3YET
UMEIOIINNCS
OITBIT B COOTBET-
CTBHH C 3aJaya-
MH CaMOpPa3BH-

TBOPYECKH, HO
MaCCHUBHO HC-
MOJIB3YET
UMEIONIUNCS
OITBIT B COOT-

Y TBOPYECKH, C
WHUIIMATUBON
HCMOJIB3YET
UMEIOIINNCS
OITBIT B COOTBET-

TBOPYECKH U aK-
TUBHO UCIIOJIb3Y-
€T UMCIOITHICS
OITBIT B COOTBET-
CTBHH C 3aJad4aMH

3a7a4aMu ca- THS BETCTBUH C 3a- CTBHH C 33/1a4a- | CAMOPA3BUTHUS
MOPa3BUTHSI JadaMy caMo- MU caMOpa3BHU-

pa3BUTHS THS
NJ-2yke— Ca- | CamoctositenbHo | CaMmocTtositennb- | CaMoCTOSTEIb- CaMoCTOSTENIHLHO
MOCTOSITEJIBHO | HE BBISBIISIET MO- | HO, HO ITOBEPX- | HO, HO HE B OJI- | U B IOJIHOW Mepe

BBISIBIISIET MO-
THUBBI H CTUMY-
JIBI JUT CaMo-
pa3BHTHSL, OTI-
penenser npu-
OPHTETHI JIHY-
HOCTHOTO H
npodeccuo-
HAJIBHOTO POCTa

TUBBI U CTUMYJTBI
ISl CaMOPa3BH-
THS, HE OIIpese-
JISIET TIPHOPUTETHI
JMYHOCTHOTO H
npodeccroHanb-
HOTO pocTa

HOCTHO BBIABJIIS-
€T MOTHBBI U
CTUMYJIbI JJIA
caMOpa3BUTHH,
MACCUBHO OIpe-
JIeTIsIeT TIPUOPH-
TEThI IUYHOCT-
HOTO W TIPO-
(heccuoHaIbHO-

HOM 00BbEME BBI-
SIBJISICT MOTHBBI U
CTUMYJIBI JISt
CaMOpa3BHTHS,
WHALIMATHBHO
OTIpeIeIIsIeT MPH-
OPHUTETHI JIMYHO-
CTHOTO W TIPO-
(heCCHOHAITLHOTO

BBISIBIISIET MOTH-
BBI M CTHMYJIBI
IUISL CaMOpPa3BH-
THSI, aKTUBHO
OTIpeieIIsieT pH-
OPHTETHI THYHO-
CTHOTO U TIPO-
(heccuoHanpHOTO
pocTa
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ro pocra pocrta

WNI-3yk.6— He mnanupyer Y nosnersopu- Xopowio wianu- | OTINYHO IUTaHU-
[Tnaaupyet npodeccroHallb- | TENBHO IUIAaHU- | pyeT npodec- pyer mpodeccuo-
npodeccuo- HYIO TPAeKTOpPUIO | pyeT npodec- CHOHAJIbHYIO HaJIbHYIO TpacK-
HAJIBHYIO Tpa- | C y4ETOM COOCT- | CHOHAJIBHYIO TPAeKTOPHIO C TOPHIO C yUYETOM
€KTOPHIO C BEHHBIX pecyp- TPAEKTOPHIO C yueToM cobcT- COOCTBEHHBIX pe-

y4eTOM COOCT-
BEHHBIX pecyp-
COB, COITHAITb-
HBIX HAaBBIKOB,

COB, COITMAITLHBIX
HAaBBIKOB, CTpa-
TETUH JIMYHOTO
pa3BUTHS, BO3-

y4eToM CcOoOCT-
BEHHBIX pecyp-
COB, COITHAJIb-
HBIX HaBBIKOB,

BEHHBIX pecyp-
COB, COLMAJIBHBIX
HaBBIKOB, CTpa-
TETUH JINYHOTO

CYPCOB, COITHAITb-
HBIX HaBBIKOB,
CTpaTeTHH JINY-
HOTO Pa3BUTHS,

CTpaTeruu MO>KHOCTEH 1 CTpaTeruu Ju4- | pa3BUTHUS, BO3- BO3MOXKHOCTEH U
JIMYHOTO pas3- TpeOoBaHUM HOTO Pa3BUTHA, | MOXHOCTEH U TpeOOBaHUH phIH-
BUTUS, BO3- pBIHKA TpyJa BO3MOKHOCTEH | TpeOOBaHMIA Ka TpyJaa
MO’KHOCTEH U U TpeOoBaHUH pBIHKA TpyJia

TpeOoBaHUI pBIHKa TpyJa

pBIHKA TpyJia

N-4yk.e— Pa3- | He pazBuBaet VYnosnerBopu- | Xopouio pa3Bu- | OTIn4HO pa3Bu-

BUBAET JIMYHO-
CTHBIC H TIPO-
beccuonans-
HBIE CIIOCOOHO-
CTH, TBOpYE-
CKHE BO3MOX-
HOCTH IS CO-
BEPIICHCTBO-
BaHUs
coOCTBEHHOM (B
TOM YHCJIC
npodeccro-
HaJILHOM)
JESITeTbHOCTH

JMYHOCTHBIC U
npodeccroHab-
HBIE CTIOCOOHO-
CTH, TBOPYECKHUE
BO3MOYKHOCTH
TUTSL COBEPIIICHCT-
BOBaHHS
coOCTBEHHO (B
TOM YHCJIE MPO-
(beccroHamBHON)
JeSTEeITbHOCTH

TEJILHO Pa3BU-
BaeT JIMYHOCT-
HbIe U TIpodec-
CHOHAJIbHBIC
CIIOCOOHOCTH,
TBOpPYECKHE
BO3MOXHOCTH
JUIsE COBEPILICH-
CTBOBaHUS
coOCTBEHHO (B
TOM YHCJIC TIPO-
(dheccruoHalb-
HOM)
JeSITeITbHOCTH

BaeT JIMYHOCT-
HBIE U TTpodec-
CHOHAJIbHBIC
CIIOCOOHOCTH,
TBOPYECKHE BO3-
MOKHOCTH ISt
COBEPILIEHCTBO-
BaHUS
coOCTBEHHOM (B
TOM YHCJIE MPO-
(beccuoHanbHOMN)
JeSTeTbHOCTH

BAaCT JJMYHOCTHBIC
u ipoheccro-
HaJIbHBIE CTIOCO0-
HOCTH, TBOpYE-
CKHE BO3MOXKHO-
CTH JUTSI COBEP-
IIICHCTBOBAHHUS
coOCTBEHHOI (B
TOM YHCJIC TIPO-
(eccroHamTBEHON)
JeSITeTbHOCTH

B pe3ynbrate u3yueHus: AUCUUTIIMHBI (MOIYJIs1) OOYYarOIIHIACs TOMKEH:

3HaTh OCHOBHBIE HANpPABJICHUS aHAIU3a JaHHBIX; ApXUTEKTYPhl [NTyOOKHX HEHPOHHBIX Ce-
Tel, MPUMEHSAEMBIX B PELICHUU MPAKTUYECKUX 3a/1a4; NMPUHLIUIBI IPUMEHEHHUs] HEHPOHHBIX ce-
TeH B 3a7a4ax ¢ npumeHenueM NU;

yMeTb HacTpauBaTh HEOOXOIUMOE OKpYXEHHE Il paboThl C HEHPOHHBIMH CETSIMU;
OCYIIECTBIISATh KPUTUUECKUI aHAJIN3 MPOOJEMHBIX CUTYallMid Ha OCHOBE CUCTEMHOIO MOAXO0Ja,
BbIpa0aThIBATh CTPATETHUIO ICHCTBUIA;

BJIa/I€Th HABBIKOM IPOBEICHMSI MTOJIHOTO LIMKJIA BBIYUCIUTEIBHOIO IKCIEPUMEHTA, OTpa-
’KEHHUsS X0Ja BBIIIOJHEHUS MPOEKTa U MOJYUYSHHs pe3yJIbTaTOB B OTUETaX U JOKYMEHTAIUH; Bila-
JIeeT HAaBBIKOM HCIOJIB30BAHUS CYIIECTBYIOUIMX MPOrPAaMMHBIX OMOJIMOTEK W MOJENEH, co3/a-
HUS IPOTPAaMMHBIX pean3alui Iiy00KHX HEHPOHHBIX CETeH.

3.1 Martpuna cooTHeceHUsI TeM/pa3aesi0oB YUeOHOM TUCHHUILIMHBI (MOAYJIA) U
(opMupyeMBIX B HUX YHHUBEPCAJbHBIX KOMIIETEHIIUIt

TeMbI AMCIIATIIHHEbT (MOTTY15) Kommereninu | OO1ree KOJII/I‘-Ie(iTBO
YK-1 | YK-6 KOMIETEHIUH
1. Cucremsl rmy0oKoro odyyenus |+ + 2
2. OOy4eHne ¢ MOAKPEIUICHHEM + + 2




4. CTpyKTYypa " colepkaHue TUCHUILIUHBI (MOYJIs1)
OO0m1as TpyI0eMKOCTh AUCITUIUTHHBI (MOIYJIs1) cOcTaBsAeT S5 3aueTHhIX equHull (180 ak.qacoB)

4.1. O6beM TUCHUIIMHBI (MOAYJIs1) M BUABI Y4eOHOH padoThI

KommyectBo ak. gacoB

. 110 OYHOU (hopMe | IO OUHO-3a0YHOM
Bunrwl 3austuii

o0OyueHus dbopme oOyueHus
3 cemecTp (4 cemectp)
OO61mas TpyJJ0€MKOCTh AUCHIUTUINHBI (MOYJIs) 180 180
KoHnTtakTHas pabora oOydaronuxcs ¢ mpernojiaBa- 42 88
TEJEeM, B T.U.
ayJIMTOPHBIC 3aHITHUS, U3 HUX 42 88
JIEKIUHU 6 12
MIPAKTUYECKUE 3aHATUS 36 66
CamocrosiTenpHast paboTa 00yJaronuxcst 102 56
npopaboTka yueOHOTO MaTepHraia 45 30

[0 JAMCUMIIIMHE (KOHCIIEKTOB
JeKIHiA, y4eOHUKOB, MaTepHAIIOB
CETEBBIX PECYPCOB

MOATOTOBKA K MUHHU-JICKIUIM, 45 20
MPaKTUYECKUM 3aHATUSM, 3aIIUTE
pedeparta, pemeHne 3anaq

MOATOTOBKA K CJa4e MOIYJIS 12 6
(BBITIOJTHEHHWE ~ TPEHUPOBOYHBIX
TECTOB)
KonTpons 36 36
By uToroBoro KOHTposIst JK3aMEH

4.2. Jlexknun

Ne  |Pa3nen nucuuIuInHbl (MOIYJIs), TEMBLIEK- O6Bem dopmupyromme
I_II/II\/‘I " UX COACPIKAHUC B aK. gacax KOMIICTCHIIU

ouyHast popma| OYHO-

oOydeHus 3a04Has
dopma
0o0yueHus
CucreMbl I1y00KOT0 00yUeHusl VYK-1, YK-6
1. |He#iponnsie cetu. DyHKIIUU OMINOKH 1 2 YK-1, YK-6

HEHPOHHBIX ceTel 1 00ydeHue ¢ OMO-
b0 0OPATHOTO PACIIPOCTPAHCHHUS TPaJIH-
cuta. [loHsTre O3TUA U STOXH.

2. |Pabora ¢ m300paKEHUSIMH C TIOMOIIBIO HEH- 1 4 VK-1, YK-6
POHHBIX ceTeil. CBepTOUHBIC HEHPOHHEIE Ce-
u. Onepanmu cBepTokK, max-pooling. [Tomy-
MSIpHBIE apXUTEKTYPhI CBEPTOYHBIX HEUPOH-
HbIx ceTedl: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpanchepHoe o0yue-
HHE.

3. |ObpaboTtka TekcToB. PaboTa ¢ ecTtecTBeH- 1 2 YK-1, VK-6
HBIM SI3BIKOM C IIOMOIIIBIO HCI\/JIPOHHLIX
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cereil. BekTopHbIe npencTaBiaeHUs 11
rexcTta: word2vec, skip- gram, CBOW,
fasttext. PekyppeHTHbIE HEUPOHHBIC CETH,
LSTM, GRU. Tpancdopmepsl, BERT,
GPT.

O0yueHue ¢ NogKpenIeHneM YK-1, YK-6
[ToHsATHS areHTa, cpelibl, COCTOSIHUSA, EH- 1 2 YK-1, YK-6
cTBUI 1 Harpaabl. OyHKIUSA HEHHOCTH
coctosinus (Value function) u pyskuus
KaudecTBa nerictBus (Q-funtion). Ontumu-
3alus CTPATEruy ¢ MOMOLIbI0 MAKCUMU-
3ary GyHKIUN [IEHHOCTH U KauecTBa. Q-
oOydeHue.

['1y6okoe 00yueHue ¢ MoAKPETICHHEM. 2 2 VK-1, YK-6
Deep Q-Networks, Actor-critic.J{ms
ypoBHs skcniepTHbIN: REINFORCE, A2C,
PPO, DDPG.
Bceero 6 12
4.3. IlpakTuyecKkue 3aHATHUSA
Paznen nuctunianHel (MOIYJIs), TEMBI Oo6mwem B ak.yacax | dopmupytomue
JIEKUUN U UX COAEepKaHue J— OIHO- KOMIICTECHIIH
dbopma 3a09Has
o0yueHus dbopma
o0y4eHus
Knaccudukanus n3obpaxeHuit 1 TpaHc- 4 12 VK-1, VK-6
dbepHOe 00yUeHHE.
Paborta ¢ TekcTaMu ¥ X BEKTOPHBIMU 8 14 VK-1, VK-6
NPECTaBICHUSIMHU TEKCTOB
[IporpaMMHO-aJITOPUTMHUUECKOE OCBOE- 8 14 VK-1, VK-6
HHUE MaTepuaa
[Tpumenenue Q-Networks 1151 perienus 8 14 VYK-1, VK-6
IIPOCTBHIX OKPYKEHUM.
[TporpaMMHO-aNTOPUTMHYECKOE OCBOE- 8 12 VYK-1, VK-6
HUE MaTepuala
Bcero 36 66

4.4. JlabopaTopHbie padoThI

JlaGopaTopHbie pabOThI HE IPEAYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arOuXxcs

Pa3nen muciuIninebl

O0BeM ak. 4acoB

Bun camocrositenbHO# paboTh OuHas OYHO-
(Momyst) o
pma 3a04Has
oOyuenus | dopma
00yuYeHHS
[TpopaGoTka yuyeOHOrO MaTepuana Mo AUCIIMII- 15 10

1. Bsenenwne B cuc-
TEMBI ITPOTyKIIHH

pHAJIOB CETEBBIX PECYPCOB)

nuHe (KOHCIIEKTOB JIEKIUH, y4eOHUKOB, Marte-
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BrinosiHeHNE MHIMBUAY TbHBIX 3aJJaHUM 15 10
IToaroroBka K TECTUPOBAHUIO 4 2
[TpopaboTka yyeOHOro mMarepuana Mo AUCLHII-
JAuHe (KOHCIEKTOB JIEKIMM, y4eOHUKOB, MaTe- 30 20
2. Cucrembl TIIy-
pHAJIOB CETEBBIX PECYPCOB)
60Kkoro oOydeHus =
BolnosiHeHUe MHIMBUYAJIBHBIX 3aJaHUH 30 20
IloaroToBka K TECTUPOBAHUIO 8 4
Hroro: 102 66

MeTtoauueckie yka3zaHUS Jig TMPOBENCHUS MPAKTUUYECKUX 3aHATHH 10 JUCLUILTUHE
«CHcTeMBbl UCKYCCTBEHHOTO HMHTEIICKTa» s OOYYaloIIUXCs IO HaNpaBICHUIO MOATOTOBKU
38.04.06. ToproBoe neno, HampaBiaeHHOCTH (Mpoduis) Kommepueckas nesTeIpHOCTh Ha arpo-
IIPOJIOBOJILCTBEHHOM PbIHKE — MuuypuHck, 2023

4.6. Coneprxkanue pa3iesioB JUCUUILIMHBI (MOLYJIA)

1. Cuctemsl riyboKoro o0y4eHus..

Heiiponnsie cetn. OyHKIMM OMMOKK HEHPOHHBIX CETe M 00yYEeHHE C TIOMOIIBI0 00pat-
HOTO pacipocTpaHeHus rpaaueHTa. [lonsTie 6314a u 31moxu.

PaboTa ¢ m300pakeHUsIMHU ¢ TIOMOIIBI0 HEUPOHHBIX ceTeil. CBEpTOUHBIE HEUPOHHBIE Ce-
tu. Onepanuu cBepToK, max-pooling. [lomysipHble apXUTEKTYphl CBEPTOUHBIX HEHPOHHBIX Ce-
teii: AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpancheproe odyueHue.

OO6paboTka TekcToB. PaboTa ¢ €CTeCTBEHHBIM S3bIKOM C MOMOIIBIO HEMPOHHBIX CETEH.
Bekrophsie npencraBienus s Tekcta: word2vec, skip- gram, CBOW, fasttext. PexyppeHTHbIe
Heifponnsie cetn, LSTM, GRU. Tpancdopmeps:, BERT, GPT.

2. OOyueHue ¢ NOJKPEIICHUEM.

[TonsiTHs areHTa, cpeibl, COCTOSHUS, AecTBU M Harpaabl. OyHKIMS LEHHOCTH CO-
crosiaust (Value function) n ¢pyHknms kadecta aevictBus (Q-funtion). Ontummusanus crTpa-
TEr'uu C MOMOIIBI0 MAaKCUMU3AIMK (DYHKIMH EHHOCTH U KadecTBa. Q-o0ydeHue.

I'my6okoe oOyuenue ¢ mogkperuieaneM. Deep Q-Networks, Actor-critic. [lyist ypoBHS 9Kc-
neptHelii: REINFORCE, A2C, PPO, DDPG.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

[Tpy W3yyeHUM DUCHUIUIUHBI (MOJYJIS) MCIONb3YIOTCS MHHOBAIMOHHBIE 00pa3oBaTeilb-
HbIE TEXHOJIOTMH HAa OCHOBE MHTETPAlMU KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTHUPOBAHHOTO
MOAXOJOB C DJIEMEHTAaMU TPAAMIMOHHOTO  JIEKIIMOHHO-CEMHHAPCKOTO M KBazHIpodec-
CHUOHAJILHOTO O0YUYEHUS C UCTIOIB30BAHUEM WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATUMN, UCCIIE-
JI0BATEIbCKOM MPOEKTHON AESITENIbHOCTH U MYJIbTUMEANMHBIX yUeOHBIX MaTepUAJIOB

Bun yuebnoli pa- O6pa3oBaTeabHbIC TEXHOJIOTHH
OOTHI

DNEeKTPOHHBIE MaTepHalbl (B T.4. CETEBbIE HCTOUYHUKHU), UCTIOIB30-
Jlexuun BaHUE MYJbTUMEIUNHBIX CPEICTB, Pa31aTOYHbIA MaTepHUAL.
[IpakTuueckue TecTtupoBaHue, BBINOJHEHHE TPYNIOBBIX AYJUTOPHBIX 3aJlaHUM,
3aHATHUS WHJIMBUYaJIbHbIE JOKJIAbI.
CamocrosiTenbHbIE Brinmonnenue pedepatuBHON pabOThI; MOATOTOBKA U 3alIUTa COO0-
paboThI LIEHUS C UCIIOJIB30BAHNUEM CIANOBBIX IPE3CHTALIUN.

6. OueHoYHbIE CPeACTBA TUCHHUILVIMHBI (MOIYJIA)




OCHOBHBIMU BHJIAMU JHCIUIUIMHAPHBIX OIICHOYHBIX CPEACTB MPHU (QYyHKIIMOHUPOBAHHH
MOJTyJIbHO-PEHTHHIOBOM CUCTEMBI OOYYCHUS SBJISIOTCS: HAa CTaauU pyOeKHOTO perThHTa, Qop-
MHPYEMOTO T10 pe3ybTaTaM MOIYJIBHOTO KOMIIBIOTEPHOTO TECTHPOBAHMS — TECTOBBIC 3aJIaHUS;
Ha CTaJMH MOOIIPHUTEIBHOTO PEHUTHUHTA, (POPMHUPYEMOTO IO pe3ybTaTaM HAIUCAHHS U 3allUThI
pedepaToB Mo aKTyaIbHOH MpoOJIeMaTHKe, Ha CTaIUU MPOMEKYTOYHOTO PEHTHHTA, OmpeIesie-
MOTO TIO Pe3yJIbTaTaM CIaud 3aueTa — TEOPETHYECKUE BOMPOCHI, KOHTPOJIUPYIOIIUE TEOpETHYEC-
CKOE coJIep)KaHue YU4eOHOTro MaTepraia, 1 KOMIIETEHTHOCTHO-OPHEHTUPOBAHHBIC 3a/IaHUsI, KOH-
TPOJIMPYIOLINE MPAKTUICCKHE HABBIKU M3 PA3IMYHBIX BUIOB MPO(PECCHOHATBHOMN JNESITEIbHOCTH
obyuaromerocst mo OIIOIT narnHOTO HampaBieHUs, HOPMUPYEMBIE TIPH H3YUYCHUN AUCIUTUINHBI
(Mmonyns) «KogupoBanue u 3ammuTa nuHGOpMAIII»

6.1. ITacniopT doHAa OLIEHOYHBIX CPEACTB MO IMCUMUILINHE

Ne | KonTponupyemblie pa3iaeinsl (Te- Kon kontponu- O11€HOYHOE CPEJICTBO
/0 | Mbl) JUCUUIUIAHBI (MOIYJIS) pyemoi HanmenoBanue KomnuecTso,
KOMIIETEHIINH

1. | Cucremsl rimy0oKOro 00y4YeHHs YK-1, YK-6 | TectoBble 3aianus 21
Tewmbl pedeparon 4
Bonpocsr s 3a- 12
yera

2. | OOyueHue C MOAKPEIICHUEM VK-1, YK-6 TecToBBIC 3a1aHUA 24
Tems! peeparos 4
Bomnpocsr g5 3a- 13
yeTa

6.2. Ilepeuennb BonpocoB s dk3amena (YK-1, YK-6)

1. Heiiponnsie ceTu.
2. @OyHKIMKM OMMUOKY HEWPOHHBIX ceTeil 1 00yueHHe ¢ MOMOILBI0 00PaTHOTO paclpocTpa-
HEHMS IPaJIUEHTAa.

3. [TonsiTrie 63TYa U SMIOXU.

4. PaboTa ¢ n300paxeHusIMH ¢ TIOMOIIbIO HEHPOHHBIX CETEH.

5. CBepTOUYHBIE HEHPOHHBIE CETH.

6. Orneparuu cBepTOK, max-pooling.

7. [TomynsipHbIe apXUTEKTYPbl CBEPTOUYHBIX HEHMPOHHBIX ceTeil: AlexNet.

8. [TonynsipHbIE apXUTEKTYPBI CBEPTOYHBIX HEUPOHHBIX ceTeil: VGG.

9. [TomynsipHbIe apXUTEKTYPhI CBEPTOUHBIX HEMpOHHBIX ceTeil: Inception (GoogLeNet).
10. [TonynsipHbIE apXUTEKTYPBI CBEPTOYHBIX HEMPOHHBIX ceTeil: ResNet.

11.  Tpaucdepnoe oOyueHue.

12.  O6paboTKa TEKCTOB.

13.  Paborta ¢ ecTeCTBEHHBIM SI3IKOM C TOMOIIBIO HEHPOHHBIX CETEH.

14.  Bekrtopnsie npeacTaBiaeHus sl Tekcta: word2vec, skip- gram, CBOW, fasttext.

15.  Pexyppentnsle Heliponnsle ceth, LSTM, GRU.
16.  Tpauchopmepsr, BERT, GPT.

17. [TonsTHs areHra, cpeabl, COCTOSIHUA.

18. [TonsiTHst NEWCTBUIN W HAarpasbl.

19. Oyukuus neHHocTu coctosiHus (Value function) u dyHkius kadectBa nedctBus (Q-
funtion).



20.  OnTuMH3anus CTPATErHH C TMTOMOUIHI0 MaKCUMH3AIMKA (PYHKIUI IIEHHOCTH W KadecTBa.
Q-o0yuenmue.

21.  T'myOGokoe oOy4eHHE C MOIKPEIIICHUEM.

22.  Deep Q-Networks, Actor-critic.

23. Hns yposus skcnepthbiii: REINFORCE, A2C.

24.  Jlna yposus 3kcneptHslii: PPO, DDPG.
25. IIpuMeHeHne reHETUYECKUX AITOPUTMOB NP KOHCTPYUPOBAHUH HEUPOHHOM CETH.
6.3. llIkana oeHOYHBIX CPEICTB
YpoBHH  OCBOE- Kpurepun onieHuBaHus OrneHoYHBIE CPECTBA
HUS ~ KOMIICTCH- (xo1-BO OaITIOB)
107054
[MponBuHyTHII OTnUYHO 3HAET OCHOBHBIC HAIPABIICHUS aHA- | TECTOBBIC 3aIaHUS
(75-100 6annoB) | nM3a JaHHBIX; APXUTEKTYpbl TIyOokux HelpoHHBIX | (30-40 GamnoB)
«3a4TEHO» ceTel, MPUMEHSEMBIX B PEIICHUH TNPAKTHUYECKUX 3a- | MHAMBHIYaJbHOE 3a-
Jlay; IPUHIUIBI IPUMEHEHUSI HEMPOHHBIX ceTell B 3a- | JaHUe
navax ¢ npuMmenennem UU; otnmuno HactpamBaet He- | (8-10 GamioB);
00X0MMO€e OKpY’KeHHe Al paboThl ¢ HEHPOHHBIMM | BOIPOCHI JUIS 3a4eTa
CeTSIMU; OCYIIECTBJISICT KpUTHUYECKH aHanmu3 Tpo- | (37-50 Gannos)
OJIEMHBIX CUTyallMil HA OCHOBE CHCTEMHOIrO MOAXO[a,
BBIpa0ATHIBATh CTPATETUIO ICHCTBUI; BJaJCeT HaBbI-
KOM TIPOBEJICHHsI TOJIHOTO LUKJIA BBIYUCIUTEIBHOTO
HKCIEPUMEHTA, OTPAKEHHS XO/1a BBITIOJTHEHUS MPOCK-
Ta ¥ MOJY4YEHUsl pe3yJbTaTOB B OTUETAX U JOKyMEHTa-
[IUM Ha JOCTaTOYHO BHICOKOM YPOBHE; BIIZICET HABHI-
KOM HCHOJIb30BAHUS CYIIECTBYIOIUX MPOTrPAMMHBIX
OMOIMOTEK M MOJENEH, CO3AaHusl MPOTPAMMHBIX pea-
au3anuid riyOOKUX HEeHpPOHHBIX CeTel Ha JOCTaTOYHO
BBICOKOM YPOBHE.
bazoBsrit Xopo1I0 3HaeT OCHOBHbIE HANpPAaBJICHUS aHAIU3a JaH- | TECTOBbIC 3aJaHUs
(50-74 6anna) | HBIX; apPXUTEKTYpbl TJIYOOKHMX HEUPOHHBIX ceTel, | (20-30 6amoB)
«3aYTEHO» NPUMEHSEMBIX B PELICHMHM NPaKTUYECKUX 3a/ad; | UHAUBUIYyaJIbHOE 3a-
MIPUHLUIIBI IPUMEHEHUSI HEMPOHHBIX CETEH B 3ajadax | JaHue
¢ npumeHennem HWU; xopomo HacTpamBaeT HeoOXo- | (5-7 6amioB);
IIMMOE OKpY>KE€HHUE JJisi paboThl C HEHPOHHBIMU CETS- | BOIPOCHI IS 3a4eTa
MU; OCYILECTBISET KPUTHUECKU aHau3 IpoOIeMHBIX | (25-37 6anoB)
CUTyallUll Ha OCHOBE CHCTEMHOrO MOJX0ja, BbIpada-
THIBaTh CTPATETHIO JIEHCTBHIA; BlIaJieeT HaBBIKOM IpO-
BEJICHHS TIOJIHOTO IMKJIA BBIYMCIUTEIBHOTO HKCIEpPH-
MEHTa, OTPaXXEHUs XO0Jla BBIMOJIHEHUS MPOEKTa U IOo-
JTy4eHHUsl pe3yJbTaTOB B OTYETAX M JIOKYMEHTAIUU Ha
XOpOIIEM YPOBHE; BJIaJ€eT HaBBIKOM HCIIOJIb30BaHMUS
CYILIECTBYIOIIUX IMPOTrPAMMHBIX OHOJIMOTEK M MoOje-
Jei, co3AaHus MPOrpaMMHBIX peanu3aluil TiIyO0oKuxX
HEMPOHHBIX CETEW Ha XOPOILIEM YPOBHE.
IToporoBssrii Cnabo 3HaeT OCHOBHBIE HaNpaBJICHUS aHajM3a JlaH- | TECTOBBIC 3aJaHUSA
(35-49 GannoB) | HBIX; APXUTEKTYpbl TINIyOOKMX HEWpPOHHBIX ceTel, | (15-20 OamioB)
«3aYTEHO» IPUMEHSEMBIX B PELICHMHM NPaKTUYECKUX 3a/ad; | UHAUBUIYyaJbHOE 3a-
IIPUHLMIIBI IPUMEHEHUSI HEMPOHHBIX CETEH B 3ajadax | JaHue
c npumenenueM WU; cmabo HacTpauBaeT Heobxonu- | (2-4 Gamna);
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MO€ OKpYXXEHHE Ui paboThl ¢ HEMPOHHBIMU CETSIMH; | BOIPOCHI JIJIsl 3a4eTa
OCYIIECTBIISIET KPUTHYECKUN aHANIN3 NMPpoOiIeMHbIX cu- | (18-25 6anmoB)
Tyalluii Ha OCHOBE CHCTEMHOTO MOJXO/a, BhIpaOaThI-
BaTh CTpPATETHIO JCWCTBUI; BaleeT HaBBIKOM IPOBe-
JICHHUSI TIOJTHOTO IIMKJIA BBIYUCIUTEILHOTO AKCIEepH-
MEHTa, OTPaXXEHUs XO0Jla BBIMOJIHEHUS MPOEKTa U IOo-
JTy4deHHUsl pe3yJbTaTOB B OTYETAX M JIOKYMEHTAIUU Ha
ci1abOM YpOBHE; BJa/ie€T HABBIKOM MCIOJIb30BAHUS
CYLIECTBYIOIIUX IMPOTrPAMMHBIX OHOJIMOTEK M MoOje-
Jei, co3AaHusl MPOrpaMMHBIX peanu3aluil TiIyO0oKux
HEHPOHHBIX CETEH Ha CJIA0OM ypOBHE.

Huskuii He 3Haer TeopeTrnueckue OCHOBBI OOYYCHHUSI aHAJIHM3a | TECTOBBIC 3aaHHS
(momoporoBslil) | JaHHBIX M MAIIMHHOTO 00ydeHwus; cnenuduky BHe- | (0-13 GamioB);
(KOMIIETCHIIUS HE | IPCHHSI CUCTEM MAIIMHHOTO OOYYeHUS B «OTpaciiny, | MHAUBUAYAIbHOE 3a-
chopMHpOBaHa) | HE yMEeT aHAIM3HPOBATh 3a7ady, HE OCYIICCTBISCT | JaHHE
(menee 35 6an- | AGKOMIIO3MIIMIO 3aJja4yM; HE yMEEeT MPUMEHsTh focrta- | (0-3 Oamna);

JIOB) TOYHOE KOJIMYECTBO IBPUCTHK; HE WHTEPECYETCS HO- | BOIPOCHI IS 3a4eTa
«HE3a4YTEHO BBIMU TpPEHJaMHU B CBOeH mpodeccuonanbHoit otpac- | (0-18 Gamio)
JIM; HE BEPHO OIICHUBACT CIIOKHYIO CUTYAIIHIO, HE BEP-
HO OIICHUBAET PUCKH U TIOCJICJICTBHSI CBOMX JICHCTBHIA.

Bce KOMMIIEKTHI OIIEHOYHBIX CPECTB (KOHTPOJIBHO-H3MEPUTEIHHBIX MaTepUaIoB), HE00-
XOJUMBIX JJIs OIICHKU 3HAHUM, YMEHUH, HaBBIKOB M (WJIM) OMbITA ACSITEIBHOCTH, XapaKTepH-
3yIOIIUE ATamnbl (OPMUPOBAHUS KOMIIETEHIIMH B TMPOIECCE OCBOCHUS JUCUUIUIMHBI (MOIYIIS)
oAPOOHO MpeACTaBlIeHbI B JOKyMeHTe «DOH/T OLICHOUYHBIX CPEICTB JUCIUILTUHBL (MO IS ).

7. YueOHO-MeTOAUYeCKOe U MHPOPMAIUOHHOE o0ecniedeHne TUCHUIITHHBI (MOXYJIA)
7.10cHOBHasi ydeOHasi IUTEPATYpa:

1. CucteMbl HCKYyCCTBEHHOT'O MHTEIJIEKTa: yuel. mocobue st By3os/Cunopkuna U.I'.M.:
Kuopyc, 2014. - 245 c.: wi. - bubnmorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C. I'. OCHOBBI MCKYCCTBEHHOTO HMHTEJUIEKTa : yueOHoe mocobme / C. T.
Tommaués. — Cankrt-IletepOypr : BI'TY "Boenmex" um. J[.®. Ycrunosa, 2017. — 132 c. —
ISBN 978-5-906920-53-9. — TekcT : 31eKTpOHHBIHN // JlaHb : 31eKTpOHHO-OMONIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HCKYCCTBEHHOTO WHTEIIEKTa : ydeOHoe mocobue / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mocksa : Jlabopatopus 3uanuii, 2020. — 130 ¢c. —
ISBN 978-5-00101-908-4. — TekcT : 2neKTpOHHBIHN // JlaHb : 3IEeKTpOHHO-OMONHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/151502

7.2 lonotHuTE/IbHASI y4eOHas IUTepaTypa:

I. Pribuna I' B. OCHOBBI MOCTPOCHHSI MHTEJUICKTYAIBHBIX CHCTEM: yuel. mocodue ams By-
30B/PriOuna I'.B. - M.: ®unancel u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DneMeHTh MaTeMaTHYeCKOM TeOpUH MallTMHHOTO 00y4YeHHs: y4e0. mocooue

st By30B Berorun B.B.; Mock. ¢usuko-texH. uH-1 (roc. yH-T), PAH, UH-T npo6iem nepenaun
uHpopmanuu uMm. AA. Xapkesuya. - M.: MOI'U - UIIIIA PAH, 2010. - 231 c. CucteMsl UcKyc-
CTBEHHOTO MHTEeJUIeKTa. [IpakTHdeckuii Kypc: yued. mocodue mis By3oB / Uymokos BJI., Acra-
xoBa N.®., [Torano AC. [u ap.]. - M. BUHOM. Jlaboparopus 3nanuii: @usmariut, 2008. - 292
c.
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3. Scuunkuit JI.LH. BBegenne B MCKYyCCTBEHHBIM HHTEIJIEKT: yueO. mocobue ais By-
30B/Acuunkuii JLH. - 2-e uzn., ucnp. - M.: Akanemus, 2008. - 174 ¢

4. OcunoB I'.C. MeToabl UCKYCCTBEHHOT'O HMHTEJUICKTA: mororpadus [/Ocnnosr C, - M.:
®duszmatiut, 2011. - 295 c¢. .
5. JIro b. Teopust u mpakTUKa HEONpeneIeHHOro nporpammupoBanus/Jlro b.; mep. ¢ aHrm.

Tromenues H0.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BMUHOM. JlaGopaTopus 3Ha-
uuii, 2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcanbHblii HCKYCCTBEHHBIH MHTEUIEKT M 3KCIIEPTHBIC
cuctemsl / Pyukun B.H., ®ymun B.A. - CI16.: BXB-Ilerepoypr, 2009. - 238 c.
7. Kypeituuk BB., Kypeitunk B.M., Pogzun CH. Teopus 3BOIIOLMOHHBIX BBIYHCICHHMN:

[Monorpadus]| / Kypeituuk BB., Kypeitunk B,M., Pogzun CH, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeToanueckne yKa3aHus 10 OCBOCHUIO JMCIUILIHHBI (MOIYJIsT)
Mertoandeckrne yka3zaHHsS Ui TPOBEACHUS TMPAKTHUECKUX 3aHATHH MO TUCIHIUTHHE
«CHcTeMbl UCKYCCTBEHHOTO MHTEIJIEKTa» s OOYyYaroLUXCs IO HalpaBIEHUIO MOATOTOBKU
38.04.06. ToproBoe meno, HampaBlieHHOCTh (mpodwmib) Kommepdeckas AesTEILHOCTh Ha
arponpo0BOJIbCTBEHHOM pbIHKE — MuuypuHck, 2023.

7.4 UndopmanuonHbie U uGpoBbie TEXHOJIOTHHU (MPOrpaMMHOe o0ecneyeHue, COBpeMeH-
Hble Mpo¢eccnoHaJbHbIe 0a3bI JaHHBIX U HHPOPMAIHOHHBbIE CIIPABOYHbIE CHCTEMBI)

VYyebHast nucuMiuivHa (MOIYJb) TMPEAyCMaTPUBAaEeT OCBOCHHE MH(POPMAIMOHHBIX U IH)-
POBBIX TeXHOJIOTUH. Peanu3anus HuQpoBbIX TEXHOJIOTHHA B 00pa30BaTEIbHOM NPOCTPAHCTBE SIB-
JseTcsl OJHOW M3 BaKHEMIIUX Lierel oOpa3oBaHus, Narolell BO3MOXHOCTb Pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHbBIE KauecTBa 00yYaroIuXcs Kak OyIyIMX BHICOKOKBATM(DULIMPOBAHHBIX CIELHa-
JIUCTOB.

[HudpoBsle TEXHOJIOIMH NpPEeAyCMATPUBAIOT Pa3BUTHE HAaBBIKOB 3(D(EKTUBHOrO pereHus
3aJ1a4 Mpo(eccroHalIbHOT0, COLMAIIBHOT0, JMYHOCTHOTO XapaKTepa C UCIOJb30BaHUEM pa3iny-
HBIX BU/IOB KOMMYHUKAI[MOHHBIX TEXHOJOrMH. OcBoeHHE IU(PPOBBIX TEXHOJIOIMH B pamKax
JAHHOW TUCHUIUIMHBI (MOZYJSl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HajJeXkalluM
00pa3oM nojy4arb JOCTYII, yIPaBIATh, HHTEIPUPOBATh, 0OMEHUBATHCS, OLIECHUBAThH U CO3/1aBaTh
MH(OPMaLIMIO C TOMOIIbIO HU(POBBIX YCTPONUCTB U CETEBBIX TEXHOJIOTUN. DopMUpoBaHUE LU ]-
POBOIl KOMIIETEHTHOCTH Mpearnoiaraer paboTy ¢ AAHHBIMHU, BJIaJ€HHE HHCTPYMEHTaMH JUIs
KOMMYHHKaIUH.

7.4.1 DJIeKTPOHHO-0MOIHOTEeYHAS] CHCTeMbI U 0a3bl TaHHBIX

1. OO0 «3BbC JIAHb» (https://e.lanbook.ru/) (roroBop Ha okazanue yciayr ot 10.03.2020
Ne BB CVY 437/20/25 (CereBas 2yieKTpOHHAs OMOIMOTEKA)

2. DnexkTpoHHO-OMONIMOTEUHass cucTeMa uznarenbcTBa «Jlanw» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHE YCIyT MO MPEIOCTABICHHUIO OCTyMa K AJIEKTPOHHBIM u3nanusmM OO0
«M3natenscTBo Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMONMMOTeUHass cuctema wusnatenberBa «Jlamby (https:/e.lanbook.ru/)
(moroBop Ha OKazaHUE YCIYT MO MPEJOCTaBICHHUIO JOCTYMa K 3IEKTPOHHBIM u3nanusm OO0
«M3parenscTBo Jlaub» ot 06.04.2023 Ne 2)

4. ba3za naHHBIX 3J€KTPOHHBIX MHpopMannoHHbIX pecypcoB @I'BHY ITHCXbB (norosop
0 00eCNeyeHuo JOCTyMNa K MeKTpoHHBIM nHpopMannoHHbM pecypcaM ®I'BHY ITHCXD ue-
pe3 repmuHan yaaiensoro gocryna (TY ] ®T'BHY ITHCXB) ot 07.04.2023 Ne 6/1)

5. DnexkrpoHHo-OmOnmoTeuHass cucrema  «AgriLiby  ®I'BOY BO  PIA3Y
(http://ebs.rgazu.ru/) (7OMONHUTENBHOE COTTAIIEHUE Ha MIpelocTaBieHue qoctyna ot 13.04.2023
Ne 6/1 x JInnensnonHomy norosopy ot 04.07.2013 Ne 27)
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6. DnekTpoHHas 6nbnuoTeuHas cucrema «HannonansHbiil ndpoBoit pecypc «PykoHT»:
Komnnexkuun «ba3zosiit MaccuB» u «Komoc-c. Cenbckoe xo3siiictBoy» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIyT 1Mo npenocraBieHuio goctymna ot 04.04.2023 Ne 2702/61m22)

7. 000 «2nexrponnoe n3narensctBo FOPAUT (https://urait.ru/) (1oroBop Ha oKa3aHHeE
YCIIYT TI0 TIPEIOCTABICHHUIO J0CTyTa K o0pa3oBareabHoi iatgpopme OO0 «IneKTpoHHOE H3/a-
tenbcTBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OMOIMoTeuHast cuctema «Bepranckuin» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHKe pousBeneHuit ot 26.03.2020 Ne 14/20/25)

9. baza mamabpix HOB «HamumonanpHas 3nektponHas OuOimotekay (https:/rusneb.ru/)
(moroBop o monkmoueHuu k HOb u npenocraBnenuu goctyna k oosexkram HOb ot 01.08.2018
Ne 101/HDB/4712)

10. Cornamienue o COTPYJIHHUYECTBE MO OKa3aHUIO OUOIMOTECYHO-MHPOPMAIIMOHHBIX U
COIMOKYJIBTYPHBIX YCIIYT TIOJIB30BATENISIM YHUBEPCUTETA U3 YMCIIa MHBAJIUIOB 110 3PEHUIO, Cla-
OOBUIAIINX, UHBATHAOB JIPYTUX KATETOPUl C OTpaHMUYEHHBIM JOCTYIOM K HMH(pOpMAIUH, JIHII,
UMEIOIINX TPYJHOCTH ¢ uTeHueM IiockonedaTHoro tekcra TOI'BYK «TamboBckast obiacTHas
yHUBepcalibHast HayuHas 6ubmuoreka uM. A.C. Ilymxuna» (https://www.tambovlib.ru) (corna-
IeHue o cotpyaandectse ot 16.09.2021 Ne 6/n)

7.4.2. UnpopManHOHHBIE CIIPABOYHbIC CHCTEMBbI
1. CnpaBouHas npaBoBas cuctema Koncynprantllintoc (10roBop moctaBku M COMPOBOX-
nenuns sx3eMIursipoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnekTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT) (noroBop Ha yciy-
TH TI0 COTIPOBOXKIACHHIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemeHHbIe NIPo¢ecCHOHATbHBIE 0a3bl JAHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIHHOMN MPO-
rpamMmbl «Pocmetony (morosop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoit snextponnoi 6udnuorexku eLIBRARY.RU — poccutickuii nn-
(dhopMalMOHHO-aHAIMTUYECKHUH MOpTai B 00JIaCTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. ITopran oTKpbITHIX naHHBIX Poccuiickoit @eneparuu - https://data.gov.ru/

4. OrtkpeiTeie paHHble DenepanbHOM CIOyKObl TOCYJapCTBEHHOM CTaTHCTUKH -
https://rosstat.gov.ru/opendata

5. TlpodeccronaibHbIe 0a3mbI JTAaHHBIX.

https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. IIpodeccuonanbubie 6a3bl faHHbIX. PoctexHam3op http://www.gosnadzor.ru/

7. Tlpodeccuonanbubie 6a3bl JaHHBIX. Poccuiickast accoruanus UCKyCCTBEHHOTO HHTEIN-

nekTa [DnekTpoHHbIN pecypce]. — Pexum moctyna: http://www.raai.org, cBOOO HBII

baza JTAHHBIX zbMath

7.4.4. JInueH3MOHHOE ¥ CBOOOHO PACTIPOCTPaHsieMoe MPOrpaMMHOe obecriedyeHne, B TOM
YHCJIe 0TeYeCTBEHHOT0 MPON3BOICTBA

Ne HaumenoBanue PazpaboTumnx JHocrynHocTs Ccbuika Ha Enunbii PexBu3utel nop-
IO (mpaBoobna- | (JIMIIEH3MOHHOE, | PEecTp POCCHIUCKUX TBEPKAAOLLET0 JA0-
JTATETIh) cBoOomHO pac- | mporpamm mis OBM | kymenra (mpu Hamu-

npoctpansemoe) | u BJ] (mpu Hamamn) 1707
1 Microsoft Windows, Microsoft JInnen3nonHoe - JInnensus

Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk nei-

CTBHSL: OECCPOYHO
2 | AwnruBupycHoe npo- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyOnuneH3noHHbBII

rpamMmmHOe obecrieue- | pust Kacmepcko- ov.ru/reestr/366574/? nmorosop ¢ OO0
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Hue Kaspersky

ro»

sphrase_id=415165

«Codreke» ot

Endpoint Security mms (Poccus) 06.07.2022 Ne 6/H,
O6uzHeca CPOK JIEHCTBUS: C
22.11.2022 no
22.11.2023
3 | Mo#iO¢uc Craamgapt- | OOO «HoBrie Jluensuonnoe | https://reestr.digital.g Kontpakr ¢ OO0
HBIH - o0JavHbIC TEX- ov.ru/reestr/301631/? «PyOukon»
OducHsrii maker Homorum» (Poc- sphrase_1d=2698444 o1 24.04.2019 Ne
U pabOTHI C IOKY- cus) 03641000008190000
MEHTaMH H ITOYTON 12
(myoffice.ru) CPOK JIelcTBUS: Oec-
CPOYHO
4 | Ilporpammuas cucre- | AO «AntHiula- | Jlunensuonnoe | https://reestr.digital.g | JluueH3uoHHSBIH 10-
Ma s oOHapykenus | rumat» (Poccus) ov.ru/reestr/303350/? | roBop ¢ AO «AHTH-
TEKCTOBBIX 3aUMCTBO- sphrase 1d=2698186 IUIaruaT) ot
BaHUI1 B y4eOHBIX U 17.04.2023 Ne 6627,
HAY4YHBIX paboTax CPOK JIEHCTBUSL: C
«AnTturmnaruat BY3» 17.04.2023 o
(https://docs.antiplagia 16.04.2024
us.ru)
5 Acrobat Reader Adobe Systems | CBo6oaHO pac- - -
- IPOCMOTP JOKYMCH- IIPOCTPAHAEMOC
toB PDF, DjVU
6 Foxit Reader Foxit CBoboaHO pac- - -
- IPOCMOTP JOKYMEH- Corporation MpoCTpaHsIeMoe
o8 PDF, DjVU
7.4.5. Pecypchbl HH(OPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3nanuii mo nuudposoit Tpanchopmanuu https://cdto.wiki/

2. OTkpsITas MporpaMMHast OoubMoTeKa TUTS MaITuHHOTO oOyJeHus
https://www.tensorflow.org/

3. ®OpelMBOPK MaIIMHHOTO O0O0y4YeHUs JUisl si3bika Python ¢ OTKpPBITBIM  HCXOAHBIM  KOJOM
https://pytorch.org/

4. OrtkpsiTas oubnmoreka https://keras.io/

5. Caiir ®enepanbHOil ciryk0bl ToCyIapcTBeHHOM cTatucThku (PoccraT). DieKTpoHHBIN pe-
cypc. Pexxum noctyma: http://www.gks.ru/

6. Caiit TeppuropuanbHoro oprana deaepaabHON CITyKOBI TOCYIAPCTBEHHOMN CTa-THCTUKH TIO
TamboBckoit  obnactu  (TamOoBcrtar). DOnekTpoHHBI  pecypc. Pexum  npocryna:
http://tmb.gks.ru/

7. Pexum moctyma: http:// www.rbc.ru/ - PocbusnecKoncantuar

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

9. Caiit BBICIICH aTTeCcTAalMOHHOW KoMuccuu // http://vak.ed.gov.ru

7.4.6. llu¢poBbIe HHCTPYMEHTBI, IPUMEHsIEMbIe B 00Pa30BaTeJIbHOM Npolecce

1. LMS-mnardpopma Moodle

2. BupryanbHas nocka Mupo: miro.com

3. Buptyansnas nocka SBoard https://sboard.online

4. Bupryansnas nocka Padlet: https://ru.padlet.com

5. O6naunsie cepBucsl: SAunekc./luck, Obmako Mail.ru

6. Cepsucel orpocos: SAunexc @opmer, MyQuiz
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7. Cepsuchl BUeoCBs3H: SHaekc Tenemoct, Webinar.ru

8. CepBHC COBMECTHOM paboTel Hajg mpoekTamu Uit HeOompmmx rpynm  Trello
http://www.trello.com
7.4.7. lln¢ppoBble TeXHOJIOTHH, TPUMEHsieMble NPU U3yYeHUH THCHUTITHHBI
Ne | Hudpossie Tex- Bunast yueOHoii paboThl, ®opmupyemble KOMIETEHIIH
HOJIOTUHU BBITOJIHAEMBIE C IPUMEHE-
HUEM LU(PPOBOI TEXHOIIO-
THH
1. | O6naunbie TexHo- | Jlekuu VYK-1 CnocobeH ocyniecTBiIsTh KPUTH-
JIOTHUH [TpakTryecKure paboThI YeCKH aHau3 NpoOJIEMHBIX CUTYyalUui
(JTaGopaTopHbIe PaGOThI) Ha OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpa-
0aTbIBaTh CTPATETUIO JEHCTBUI
YK-6 Criocoben onpeaensTh U peau-
30BBIBATh IIPUOPHUTETHI COOCTBEHHOM
NesITeIbHOCTH U CIIOCOOBI €€ COBEPILIEH-
CTBOBaHHS Ha OCHOBE CAMOOLICHKH
2. | bonpume nanuele | Jlekuun VYK-1 CriocobeH ocymecTBIsATh KPUTH-
[TpakTHueckue paboThI YeCKUH aHaIU3 MPOOJIEMHBIX CUTyalUi
(JTabopaTopHbIe pabOTHI) Ha OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpa-
0aThIBaTh CTPATETHIO JEHCTBUM
YK-6 Criocoben onpeaensTs u peaiu-
30BbIBaTh MPUOPUTETHI COOCTBEHHOM
JEeSITETbHOCTH U CTIOCOOBI €€ COBEPIIICH-
CTBOBaHMsI HA OCHOBE CaMOOLIEHKU
3. | Texnonoruu pac- | Jlekuuu YK-1 CriocobeH ocymiecTBIsITh KPUTH-
MpeIeJICHHOTO [TpakTuyeckue pabOThI YeCKHii aHaTU3 MPOOIEMHBIX CUTyalui
peectpa (Ha6opaT0pHBIe pa6OTI>I) Ha OCHOBC CHCTCMHOI'O IOAX0/J1a, BbIpa-
0aThIBATh CTPATETUIO EHCTBUI
VYK-6 CriocobeH orpenensats 1 peanu-
30BBIBATH PUOPHUTETHI COOCTBEHHOM
NesITeIbHOCTH U CTIOCOOBI €€ COBEPILIEH-
CTBOBaHMsI HA OCHOBE CaMOOLIEHKU
4. | Texnonoruu 6ec- | Jlekuun VYK-1 CriocobeH ocymecTBIsATh KpUTH-
IPOBOJIHOM CBsi3u | [IpakTrueckue paboThl YECKUI aHaIn3 NPOOIEMHBIX CUTY allni
(JTabopaTopHbIe paGOTHI) Ha OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpa-
OaThIBaTh CTPATETHIO JEHCTBUM
YK-6 Criocoben onpeaensTs u peau-
30BbIBaTh MPUOPUTETHI COOCTBEHHOM
NESITeIbHOCTH U CIIOCOOBI €€ COBEPILIEH-
CTBOBaHUS Ha OCHOBE CaMOOLIEHKH
5. | HoBele mpousBon- | Jleknuu VYK-1 CriocobeH ocymecTBIsATh KpUTH-

CTBCHHBIC TCXHO-
JIOTrun

[TpakTuyeckue paboThI
(JTaBopaTopubie paboThI)

YEeCKHIA aHAJTN3 TPOOIEMHBIX CUTYyalnui
Ha OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpa-
0aTbIBaTh CTPATETUIO JEHCTBUI

VYK-6 CriocobeH orpenensits 1 peaiu-
30BBIBATH PUOPHUTETHI COOCTBEHHOM
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JCATCIIBHOCTH U CIIOCOOKI e¢ COBCPLICH-
CTBOBAaHHs Ha OCHOBE CaMOOILICHKH

8. MarepunanbHO-TeXHHYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs) (MO1YJIs1)

HanmenoBanue crie-
LHMaILHBIX TTOMEILE-
HUH ¥ TOMEIICHUHN
IIISI CAaMOCTOSTEIIb-
HOW PabOTHI

OCHAaIIIEHHOCTD CIICHHAIBHBIX TTOMEIICHUN 1 TMMOMEIICHUN JIJIT CAaMOCTOSTEIIHbHOMN pa60TbI

393760, Poccus,
TamboBcKast 001aCTh,
r. MuuypuHCK, yiI.
WuTepHanoHanbHas,
qom Ne 101, 2/32

VYueOHast ayTuTOpHs AU IPOBECHUS YUeOHBIX 3aHATHI JIEKLIMOHHOTO THIA: MIHTepakTHBHAs
nocka — 1 wr.; Cucremuslit komruiekt — 1 wr.; [IpoexTop Viewsonic — 1 wt. Habops! nemon-
CTPallMOHHOTO 000PYAOBAaHUS U Y4€OHO-HATIISAHBIX TOCOOHH.

393760, Poccus,
Tam6oBcKkas 001acTh,
r. MuuypuHCK, yiI.

HutepHannoHanpHas,
mom Ne 101, 1/114

Y4eOHast ay TUTOPHS AJIs IPOBEJCHUS YUEOHBIX 3aHATHI CEMUHAPCKOTO THITA, KyPCOBOTO
MIPOEKTUPOBAHNS (BBITIOTHEHUS KYPCOBBIX paboT), TPYIIIOBBIX M HHAWBUAYAIBHBIX KOHCYIb-
TaIHi, TEKYIIET0 KOHTPOJIS U IIPOMEXYTOYHOH aTTecTanuu (KOMITBIOTEpHBIH Kiacc): Cuc-
temubIi koMmIuiekT (IIporeccop Intel Original LGA 1155 Celeron) — 9 wit.; Kabuner ocHa-
[IeH MaKeTaMH, HalJIIJHBIME y9eOHBIMH OCOOMSIMH, TpEHaKEPaMHU M JPYTUMH TEXHUYE-
CKUMHU cpencTBamMu. KoMIploTepHas TeXHUKa MOAKIIOYeHA K ceTH «HTepHeT» n obecrieueHa
jpocrynoMm B OMOC yHuBepcuTera.

393760, TamboBCKast
00J1aCTh,
r. MuuypuHcCk, yi.
WurepHanuoHaibHas,
oM Ne 101, 1/210

[Momemenune ist camocTosiTenbHON paboThl: ipunTep — 3 mT., MOY Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, komnbtorep — 3 mir, komnbetorep Celeron E 3300,
kommbrotep Dual Core, kommbsrorep OLDI 310 KJI, konupoBanbHsiii anmapat Kyocera. Kom-
IIBIOTEPHAs TEXHHUKA NOKIII0OUEHa K ceTH «/IHTepHeT» 1 00ecneueH JOCTYII B AIEKTPOHHYIO
MHPOPMAIOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHTETA.

Pabouas nmporpaMmMa JTUCHMIUIMHBI (MOAYJIS) COCTAaBI€HAa B COOTBETCTBUU C TpeOOBaHMUS-
Mu @I'OC BO — maructparypa no HanpasieHuto noarotroku 09.04.02 Muadopmamonssie cuc-
TEMBbI U TEXHOJIOTUH, YTBEPKJIEHHOT 0 npukazoM MuHoOpHayku PO Ne 917 ot 19.09.2017

ABTOpBI:

3aBeayromui kadeapoit MaTeMaTUKH, GU3UKH U MH(POPMALMOHHBIX TexHosoruit Kapreunna H.B.

Crapummii mpenogaBatenb Kadeapbl MaTeMaTHKH, (U3MKA ¥ MH()OPMAIMOHHBIX TEXHOJOTHH

[TuennuneBa H.B.
ety -

Penensenr:

3aBeAYIOMIMKN Kadeapol CTaHIapTU3AINK, METPOJIOTUHA M TEXHUYECKOTO CepBHCA, K.T.H., JOIICHT
XaryHnues B.B. @2

[Iporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl MaTeMaTUKU, (PU3UKH U HH(POpMAITOH-
HbIX TexHoJorui. [IpoTokon Ne 10 ot «10» utons 2021 .

[Tporpamma paccMOTpeHa Ha 3aceJaHUH Y4eOHO-METONYECKOH KOMHCCUU MHKEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 11 ot 15 utonst 2021 .

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMUYECKOTO COBETa YHHMBEPCHTETA IpO-
ToKOJI Nel0 ot 24 urounst 2021 roxa.
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IIporpamma nepepaboraHa U AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusaMu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl MaTeMaTuKd, GU3UKH 1 HHPOpMAITOH-
HBIX TexHOJIOTHH. [IpoTokon Ne 7 ot «14» mapra 2022 r.

[Iporpamma paccMoTpeHa Ha 3ace€AaHUU Yy4eOHO-METOANYECKON KOMHCCUM MHKEHEPHOTO
uncturyta ®I'60Y BO Muuypunckuiit 'AY, nporokos Ne 8 ot 17 mapra 2022 1.

[Iporpamma yTBepkaeHa PemeHreM y4eOHO-METOAMYECKOTO COBETa YHHMBEPCHTETA IPO-
Tokoa Ne§ ot 21 anpens 2022 roaa.

IIporpamma nepepaboraHa U AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusaMu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl MaTeMaTuKd, GU3UKH 1 HH(POpMAITHOH-
HbIX TexHOJIOTHH. [IpoTokon Ne 9 ot «01» urons 2023 .

[Tporpamma paccMOTpeHa Ha 3aceaHUH YIeOHO-METOINIECKONH KOMHCCUU MHKEHEPHOTO
uncturyta ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 nrons 2023 r.

[Iporpamma yTBepkaeHa PemeHreM y4eOHO-METOAMYECKOTO COBETa YHHMBEPCHTETA IPO-
ToK0a Nel0 ot 22 urong 2023 roga.
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