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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna  «udpoBbrie  ABOWHMKMY»  BXOOUT B IporpamMmy  OakajnaBpuara
«VICKyCCTBEHHBI HMHTEUIEKT: pa3paboTka W OOydYeHHWE WHTEIUICKTYadbHBIX CHCTEM» TIO
HamnpasieHuto 02.03.02 «dynnamenTanbHas HHGOpPMATHKAa U UHPOPMAIIMOHHBIE TEXHOJOTUN» U
u3ydaercs B 5 cemectpe 3 kypca. Jucnmrmumny peanusyer Kadeapa mpuKiIagHOTO
HCKYCCTBEHHOT'O0 MHTEJUIeKTa. J(MCUUIUIMHA COCTOUT U3 3 pa3jenoB U 27 TeM W HalpaBieHa Ha
u3ydeHne (GOpPMHUPOBAHUE Yy CTYACHTOB MPEACTABICHUS O KOHIEHIMH HU(PPOBBIX IBOMHHUKOB
(digital twins) — BupTyanbHBIX Mojc/eH (U3NYECKHX OOBEKTOB, MPOLECCOB HIIM CHCTEM,
KOTOPbI€ HUCHOJIB3YIOTCS JIE MOHUTOPUHTA, aHAM3a, ONTUMHU3AIUMU M TMPOTHO3UPOBAHUS HX
MOBE/ICHUS B peanbHOM BpeMeHu. Kypc obecriednBaeT TEOPETHUECKYIO U MPAKTHYECKYI0 0a3y Mo
MPUHIMIIAM MOJICTUPOBaHUs, CcOOpa JaHHBIX, CHHXPOHU3AIMKM IUQPPOBBIX JIBOWHHKOB C
¢buznueckuMu oO0BEKTaMH, a Takke no uHTerpanuu MW u aHanmza OosblIuMX JaHHBIX JUIS
YIPABICHUS U TIPUHATHUS PEIICHHM.

[enbro 0cBOEHUS AUCUHUIUINHBI SBISIETCS CPOPMHUPOBATH Y CTYICHTOB KOMITJIEKCHBIE 3HAHUS
Y HaBBIKU 110 MOJICTTUPOBAHUIO, CO3JIAaHUIO, BHSPECHUIO M YKCIUTyaTaIlMl IU(PPOBBIX TBOHHUKOB B
Pa3IUYHBIX OTPACIAX; HAYYUTh UX HCIOJIb30BaTh JaHHBIE B pealibHOM BpemeHH, M u meTossl
aHaJIM3a C IEJBI0 TOBBIICHUS YP(HEKTHBHOCTH M HAAEKHOCTH (YHKIIMOHUPOBAHUS CIIOKHBIX
CHCTEM.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne aucuumiuHbel «LludpoBbie NBONHUKKM» HampaBiIeHO Ha (QOPMUPOBAHUE Y
00yJaromuxcst CASAYIONNX KOMIIETSHINHA (YaCTH KOMIICTCHITHN):

Tabnuya 2.1. Ilepeuenv komnemenyuti, Gopmupyemvix y o0y4arowuxcsi npu 0C60eHUU
OUCYUNTUHBL (PE3YTbMAMbL OCB0EHUSL OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHHUS KOMIICTCHIUHN

Mudp Komnerenuus .
(B paMKax JaHHOMW NHUCUMUIUINHBI)
ITK-1.1 MoeT BbIOMpaTh MOAXOSMIINHN aITOPUTM MAITHHHOTO
CriocobeH co3naBath U 00yueHHs U apXUTEKTYpy HEHPOHHBIX CeTel IJIs1 KOHKPETHOM
OIIEHUBATh PA3JINYHBIE MOJICNIM  |33/1a4M, YUUTHIBAast OCOOCHHOCTH JJaHHBIX U TPEOOBAHUS K
MaIIMHHOTO 00YyYeHus, PpEIIeHHIO;
apxXUTeKTypy HelpoHHBIX ceteif n |[1K-1.3 Brmageer metomamu co3naHus U 00ydeHHST MOJIEIEH ¢
IK-1 QJITOPUTMBI HCKyCCTBEHHOTO | MCITOJIb30BaHUEM PA3JIMYHbIX aJITOPUTMOB M apXUTEKTYP;
MHTeJUIeKTa ¢ neibto Beibopa | I1K-1.4 Ymeer oneHnBaTh coOIoaeHIE METOJOIOTHH Pa3pabOTKH
HanOonee 3 PEeKTUBHBIX Pa3IMYHBIX MOJIENICi MAIIMHHOTO O0YUeHHUS, APXUTEKTY P
peLIeHuH 111 KOHKPETHBIX HEHPOHHBIX CETEH U alrOpPUTMOB, aHATU3UPOBATH KAYECTBO
po¢eCCHOHATIBHBIX 3a7a4 Mojieneit U pa3pabaThIBaTh CTPATETHH IS YIIyUIICHUS KauecTBa
MOJEIICH;
CniocobeH 3¢ G eKkTHBHO paboTaTh
¢ 0OJIBIIUMH 00bEMaMH JaHHBIX,
BKITIOYAst UX MPEBApUTEIHHYIO
00paboTKy, aHATN3 U [IK-2.1 YMmeeT npuMeHATh MUPOKUIT CIIEKTP METOI0B
TIK-2 BHU3yaJIM3aI1I0, C LIEJIBIO MIpeIBapUTENLHON 00pabOTKY TAaHHBIX, BKITFOYAsl CJIOKHBIE METOIbI
U3BIIEUEHUSI TOJIE3HOU paboTHI ¢ Pa3IMYHBIMU THUITAMH JaHHBIX;

HHPOPMALUH [T 00yUYCHHS
MoOJIeNiell HCKYCCTBEHHOTO
WHTEJUICKTA

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuurumHa «LludpoBbie ABOWHUKKY» OTHOCUTCS K 4YacTH, (OPMHPYEMOH y4aCTHUKAMHU
o0pa3oBaTeNbHBIX OTHOIIEHUH OJoKa 1 «JIucurmmmHabl (MOyJIN)» 00pa30BaTEIbHOM MTPOTPAMMBI
BBICIIIETO 00pa30BaHUS.




B pamkax o0pa3zoBaTeNbHON MpPOTpamMMbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TAKXKe

OCBauBarOT

apyrue

JUCLIUILINHEI

W/WTW  TIPAaKTHKH,

CIIOCOOCTBYIOIIHE

JOCTHIXCHHIO

3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS AUCIUILTHHBI « [P pOBBIC TBONHUKNY.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiCeHu
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ducuunﬂqul
[penmecrByromue Mocaenyromue
Mudg Haumenopanue nnc{)mnﬂnﬂbl?’MOI: JIN le/lcul/lﬂﬂl/lillil/MOH JIN
P KOMIIETeHIIMH * YT, . ¥,
MPaKTHKH NMPaKTHKHU
[IpenoumioMHast MpaKTHUKA;
TexHonorudeckast (IPOSKTHO-
TEXHOJIOTHYECKas) IPAKTHKA
(pou3BOACTBEHHAs);
OKcIUTyaTallMOHHAs MPaKTHKa
(mpou3BOACTBEHHAs);
Heiiponnsie certy;
IIpuknansele 3ana4n
CrocobeH co3aBath U MAaIIHHHOTO O0YYCHNS;
OIICHUBATDH PA3TUIHBIC MeToap! MalIMHHOTO
MOJIENIA MAITIHHOTO o0OyueHwns;
00y4YeHHS, apXUTEKTYPY OCHOBHI TITyOOKOTO O0YYCHHS;
HEHUPOHHBIX CETEeH U Onrumusanus Mojaenen
[K-1 QITOPUTMBI UCKYCCTBCHHOTO MAaIIHHHOTO O0YYCHNS;
MHTEJJIEKTA C 1IEJIBI0 [pakTrkym o oopadorke
BbIOOpa Hauboee ecrecTBeHHOTO si3bika (NLP);
3¢ GEKTUBHBIX PEIICHUHN IS MaccoBo-napanienbHble
KOHKDPETHBIX BBIYUCIICHUS B MAITHHHOM
poeCCHOHATBHBIX 3a7a4 obyuenun (GPU);
IIpoexTupoBanue u
pa3paboTka cucteM
KOMIBIOTEPHOTO 3PCHUS;
Ananus epemenuvix paoos*™,
Hupopmayuonnsiti nouck**;
Tenepamusnvie modenu™™;
Obpabomka cueHanog™**,
CraTHCTHYECKUE METOIBI U . sk
o Hugpopmayuonnwiti nouck™*;
MIePBUYHBIN aHATN3 TaHHBIX; I~
Ananuz epemennvix psaoog*™;
Bsenenue B 0a3bl JaHHBIX; -
Heiiponnsie ceTy;
[IporpammupoBaHu€e Ha SI3bIKE o
. OnTuMH3aus MoaeIe
Crocoben 3¢ dhexTrBHO Python;
MAaIIMHHOTO 00y4eHus,;
paboTath ¢ OOIBIITUMHE JIMHrBUCTHYECKHE OCHOBHI aHAIIH32a
[pakTukym o oopadorke
00beMaMU TaHHBIX, €CTECTBECHHOTO SI3bIKA;
ecrecTBeHHOTO s13b1Kka (NLP);
BKITIOYAst UX BBeznenue B KOMIIBIOTEPHOE 3pEHHE;
OCHOBBI I'TyOOKOTO 00y4EHHS;
MpeIBapUTEIHHYIO [IporpammupoBanue Ha si3pike C++;
IIpoexTupoBanue u
[K-2 00paboTKy, aHAIN3 U Ipoepammuposanue na s3vike

BU3YaJIHU3aLUIO, C LIETbIO
HM3BJICYCHUS TOJIC3HOU
nHpOpMaIH 17151 O0yUdeHUs
MOJIeJIe HICKYyCCTBEHHOTO
HHTEJUIEKTA

NodeJS**;
IIpocpammuposanue na azvike
GO**;
OKcIUTyaTallMOHHAs IPaKTHKA
(yuebnas);
TexHonornueckas (MPOEKTHO-
TEXHOJIOTHYECKast) TPAKTUKA
(yueOHas);

pa3paboTka cucTeM
KOMITBIOTEPHOTO 3pEHUS;
[peaaumniioMHas MpaKkTHKa,;
TexHonorumueckas (MPOEKTHO-
TEXHOJIOTUYECKast) MPAKTUKA
(Tmpon3BoOACTBEHHAN);
OKcIUTyaTallnOHHAs IPaKTHKA
(mpou3BOACTBEHHAS);

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpuueii komnereniuidi u CYII OIT BO

** - 3JIEKTUBHBIC TUCIUIUIMHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

Oo6mmas TpyaoeMKoCcTh aucuuiuinHabl « L {udpoBbie TBOMHUKI COCTABISAET «3» 3aUeTHBIC €AMHHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMecsT pCeD)
Konumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 18 18
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 54 54
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.e. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
paszena [——— Copep:xanue pa3aesa (TeMbl) yueOHoit
padoThI*
11 Beenenue B mudpoBeie TBOWHUKH: TIOHATHE, TIK
MTPOUCXOKACHUE W UCTOPHUS Pa3BUTHUS
12 Krnaccudukarms nupoBeIX TBOHUKOB: 00BEKT, K
cHCcTeMa, TIPOIIEeCC, MPEIIPUITHE
Cdepsl nprMeHeHHS TUPPOBBIX TBOWHUKOB:
1.3 MIPOMBIIIICHHOCTD, TPAHCIIOPT, MEANITNHA, JIK
ropojckast uHQpacTpykTypa
14 AHanu3 keicoB 3((HEKTUBHOTO IPUMEHEHHS 3
' U(PPOBBIX JBOWHHUKOB B MUPOBOH MPAKTHKE
TeoperureckHe 0cHOBEI OOcyxeHue MPEUMYILECTB U OTPaHUYCHHMA
Pasnen 1 |1udpoBbIX JBOWHUKOB U 1.5 YA p yi P C3
chepbl uX MPUMEHEHHS KOHTCTITHHA = =
[otpebHOCTH OTpacieil B iM(pOBBIX ABOHHHUKAX:
1.6 C3
SWOT-ananu3
17 HOI/IVCK U pa3dop peanbHbIX IPUMEPOB LH(PPOBBIX P
JIBOIHUKOB
18 O639p I1O u wiathopm i co3nanust THGPOBBIX P
JBOMHUKOB
MuHH-TIPOCKT: BEIIEICHUE U (POPMATTH3AIIHS
1.9 00BEKTa IS MOTCHIHAIBEHOTO II(PPOBOTO JIP
JIBOMHUKA
21 TexHONOTHN CO3MaHUS TUPPOBBIX MOJIEIEH U K
MIPOTOTHUIIOB
29 ApxuTektypa I poBOro 1BOMHUKA: SIEMEHTHI, K
' YpOBHH, HHTEp(EHCHI
23 CHHXpOHU3AIWS U HHTETPAIHS: TOTOK JaHHBIX OT K
(uzndeckoro 00peKTa K T POBOMY JIBOHUKY
24 OO0cyxIeHne TTOAX0J0B K MOJICITUPOBAHHIO 3
MonenmupoBanue, CJIOXHBIX 00BEKTOB
Pasen 2 |POCTPOCHNE B 25 CxeMbl apXUTEKTYp HU(POBBIX JBOHHUKOB IS 3
CUHXPOHH3ALINS pa3HbIX 335124
U(pPOBOrO ABOMHHUKA 26 IpakTryeckas AUCKyCCHs O Mpodiaemam coopa u 3
nepeaayy JaHHbIX
27 Cosznanue mudpoBoil MOIETTH MPOCTOTO OOBEKTA P
(CAD/CAE/3D-mopennpoBaHue)
28 Pa3zpaboTtka cxembl niepeaun 1 00paboTKH JaHHBIX P
C IATYHMKOB
29 Peanmzamus oOMeHa TaHHBIME MEXITy HHU3NIEeCKOit P
' u un¢poBoii yacTeio (Mysinus/6azosoe 110)
31 [IpumMeHeHne HCKYCCTBEHHOTO MHTEIJIEKTA, K
aHaym3a JaHHBIX M1 ML B UG POBBIX TBOWHUKAX
JluarHocTHKa, IpeJUKTUBHOE 00CITyKHBaHHE,
3.2 ONTUMHU3AIIHS POIIECCOB HA OCHOBE MU(POBBIX JIK
JIBOMHUKOB
33 [lepcriekTHBBI pa3BUTHS: CTAHAAPTHI, STHKA, K
Oe3omacHOCTh M Oyyniee nn(poBHIX IBOWHUKOB
Amnanurtuka, Ul u 34 I'pynmoBoii pa3bop crieHapueB BHEAPEHHS 3
Paznen 3 |skcruryaTaust HuQpOBBIX ' HMHTEIJIEKTYaJIbHBIX METOJIOB
JIBOITHUKOB 35 [IpoGnembl Ge30macHOCTH, IPUBATHOCTH U 3
' STHYECKHUE BBI30BHI (JIFICKYCCHSI)
36 HrtoroBsiif aHaIu3 COBPEMEHHBIX TPEH/IOB 3
(KpyIJIblii cToJT)
Peanmzanus aHanUTHIECKOTO OJIOKA: aHAIIN3
3.7 nMaHHBIX (pocTtas ML-3amaya Ha 6a3e UppPOBHIX JIP
JTAHHBIX)
3.8 MMuTanus npeIuKTHBHOTO 00CITYKMBaHMsI 00bEKTa JIP




Homep | HammeHnoBaHue pa3nena
pasaena JUCHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHOM

padoThr*

(cueHapuii HeUCIPaBHOCTH U IIPOTHO3a)

W/ananutuku

WTOroBbIi MUHU-TIPOEKT: CO3[aHUE MPOTOTHIIA
3.9 IU(pPOBOrO ABOMHHKKA ¢ 0a30BBIM MOJTYJIEM JIP

* - 3anonasercs Toabko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopnsie pabomei; C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

Tun ayauropun

OcHaleHue ay1uTOpUH

Cneunajau3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepHuaIbl 1JIs1 0CBOECHHS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

AynuTopust U IPOBEICHUS 3aHITUN
JICKITMOHHOTO THIIa, OCHAIIICHHAS
KOMILUIEKTOM CIEIMaTM3UPOBAHHON MeOeIIH;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpeACTBaMU MYJIbTUME/INA TIPE3CHTAIIHH.

KomnerorepHsiit
KJ1acc

KommnbrorepHslii kinacc 11 IpOBEACHUS
3aHSTHN, TPYNIIOBBIX U UHAWBHUYaJIbHBIX
KOHCYJIbTalli, TEKYIEr0 KOHTPOJIS U
IIPOMEXYTOYHOM aTTeCTalliy, OCHAIIEHHAs
MepPCOHAIbHBIMU KOMIIBIOTEPAMH (B
KOJIM4YeCTBE 25 IIT.), TOCKOH (IKpaHOM) U
TEXHUUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
NIPE3CHTALMM.

CemuHapckas

AyauTtopus 1Sl IPOBEICHUS 3aHATUN
CEMUHAPCKOT0 TUIIA, TPYITIOBBIX U
VWHJIMBUIyalIbHBIX KOHCYJIBTALINM, TEKYILIErO
KOHTPOJISI U IPOMEXKYTOYHOU aTTECTaIlUH,
OCHAIIICHHAS KOMILICKTOM
CTIIeIMaTu3UPOBAHHON MeOeH U
TEXHUYECKUMH CPEACTBAMHU MYJIbTUMEINA
IIPE3CHTALMN.

Jns
CaMOCTOSITEIbHOU
paboTHI

AyIuTOopHus Ul CAaMOCTOSTENIbHOW PabOThI
oOydJaronuxcst (MOXKET UCIIOIb30BaThCS TS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTaINi{ ), OCHAIIEHHAsT KOMIUIEKTOM
CTeLUANIN3UPOBAHHON MeOenu U
KoMnbroTepamu ¢ gocrtynom B SUOC.

* - ayIUTOPHS IJIsI CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIbHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJINHBI

Ocnoenas rumepamypa:
1. LIndpossie aBoitnukn: Mmonorpadus / [[laBen AnexceeBuu Co3uHoB, ['puropuit
WBanoBuu AHapees, Anexcanap FOpseBud MymmikoB u Ap.]; Mo pegakiuei 1.T.H., mpodeccopa
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I1. A. Co3unoBa. - MockBa: Pagnorexnuka, 2022. - 311 c.: un., Tadun. - (Hayunas cepust
"ITpunstue pemenwnii B ynpasnenun"). - ISBN 978-5-93108-221-9

2. FOcynoga, Haduca McnamoBHa. Mojienn, METOIbI 1 HHCTPYMEHTHI MPU CO3/IaHUN
U(POBBIX TBOMHUKOB. - MockBa: Y pUMCKUI TOCYAaPCTBEHHBIN aBUAIIMOHHBIN TEXHUYECKUN
yHuBepcutert, 2022. - ISBN 978-5-907523-25-8
Lononnumenvnasn numepamypa:

1. ®omuuesa T. JI. Uto Takoe mudpossie nBovinuku? / T. JI. ®omuuena //
Camoynpasnenne. — 2021. — Ne 2(124). — C. 526-529.

2. KacesinoBa H.T., Tymamena E.C. PBIHOK HTU®POBBIX JIBOMHIMKOB:
CTUMVIJIMPYIOUIME U CAEPXXMBAIOIIME ®AKTOPDI // BromneTeHbh HHHOBAIMOHHBIX
texnosoruii. - 2023. - Ne 1 (25). - URL.: https://cyberleninka.ru/article/n/rynok-tsifrovyh-
dvoynikov-stimuliruyuschie-i-sderzhivayuschie-faktory
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « nmepremy:

1. O9bC PYIH u croponnue 9bC, Kk KOTOPBIM CTYJI€HThl YHUBEPCUTETA UMEIOT JOCTYI
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Onbimoreka onnan» http://www.biblioclub.ru

- OBC «IOpaiit» http://www.biblio-online.ru

- OBC «KoncynbranT crynenray www.studentlibrary.ru

- OBC «3nanunym» https://znanium.ru/

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 0a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 03 camocmosmenvhol pabomsl 00y4AOWUXCs NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuit no qucuuminune « {udpossie ABOWHUKI.

* - Bce yueOHO-METOANYECKHEe MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € JAEHCTBYIOIIUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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