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01
[lpe3eHTaUuSA

\CKYCCTBEHHbIN MHTENNEKT MEPEXIIT FONTOBOKPY>KUTENbHbIN MPOrPece: OT NePBbIX
LaroB UccnefoBaHnii ¢ HEMPOHHBIMU CETAMU 10 COBPEMEHHOIO COCTOSIHMS
rny6okoro o6yueHus (deep learning). IV nokasan cBOK CNOCOGHOCTL COBEPLUIATH
PEBOMOLMOHHbIE MPOPbIBbI, MPYMEHVMbIE B TaKKX pasHbiX 06/1aCTsIX, Kak
3ApaBOOXpaHeHNe, NOrUCTVKa 1 06pa3oBaHe. B CBA3M C 9TUM pacTyLMiA Cnpoc Ha
BbICOKOKBaNMMULIMPOBaHHbIX CNELMANNCTOB B 3TOM 061aCTy CTas pealbHOCTbIO
N5 60MNbLIMHCTBA KOMMNaHuit. ViMeHHo noaToMy TECH cosfan aTy 9KCKII3UBHYHO
akafeMuyecKyto MporpaMmy, Kotopas npeasiaraeT CTyAeHTaM YHUKaTbHYHO
BO3MOXXHOCTb MOrPy31TbCSt B HOBENMLLIVE AOCTUXKEHMS B 061ACTM UCKYCCTBEHHOMO
nHTenneKTa. B Mu1pe, rae MHHOBaUWM UrpatoT KITKOUEBYHO POJb, STa akafemMuyeckas

rnporpamMma noagroToBUT CcreynainCcToB K MpeacToALLMM 3aJaqaM.




MpeseHTaumns |05 tech

[ponias gaHHyro Crieymann3smpoBaHHYH
MaruncTpartypy, Bbl y3HaeTe, KaK
WCKYCCTBEHHbIN MHTENEKT NpeobpasyeT
OTPac/in, v NOAroTOBUTECH K TOMY, YTOObI
PYKOBOANTL STUMM MIMEHEHNAMM"



tecn 06| MpesenTauus

NN npeobpasyeT MHOrMe OTpacin, OT 3[JpaBOOXPaHEHNST [0 SIOTUCTUKM,

OT aBTOMOOWNECTPOEHMSA A0 NEKTPOHHOM KOMMEPLMK. X CnoCOBHOCTb
aBTOMaTM3MPOBaTb MOBTOPSAOLMECS 3a4a4M 1 NOBbILLATb 9PHEKTUBHOCTL paboThl
npuBena K pocTy CNpoca Ha CReLmanmcToB, CNOCOBHbIX OCBOUTL PadnyHble TUMbl
anropuMTMOB MaLLMHHOMO 0ByYeHMst. B TaKoM HOBOM M MOCTOSIHHO Pa3BMBaroOLLEMCS
CEKTOpE KpalHe BaxXHO MATH B HOTY CO BPEMEHEM, YTOObI KOHKYPUPOBATb Ha PbIHKE
TpyAa, KOTOpbI BCe 60/bLUe 3aBUCUT OT TEXHOSOM A,

IMeHHo no aToi npuymHe TECH padpaboTan nporpammy, KOTopas NpeacTaBnaeT
CO6O0W CTpaTernyeckunii OTBET ANs Yy4lUeHWs KapbepHbIX NePCneKTUB 1 NoTeHumana
NPOABMXEHUS NHXEHEPOB. TaknMM 06pa3oM, 6bina pa3paboTaHa MHHOBALMOHHAS
y4ebHasd NporpamMma, B pamMKax KOTOPOW CTYAEHTbI 6yayT n3y4aTb OCHOBbI
MCKYCCTBEHHOIO MHTENNEKTA U YrNy6naTb CBOE NOHUMaHWe [00bI4M AaHHbIX.

Ha npoTsykeHnn Bcero obydeHnst no gaHHo CneumannsmpoBaHHoOM MarucTpaType
CTYAeHTbI ByayT NMOrpy»Katbcs B GyHAaMeHTalbHble OCHOBbI, MPOCNEXMNBATb
NCTOpPUYECKYHO aBOHOLMIO M 1 n3yyaTb ero 6yayLimne nporHo3bl. Taknm 06pasom,
OHW YrNyBsT CBOK MHTErPALMIO B MPUMIOXKEHMS MACCOBOI0 MCMOMb30BaHMs, YTOObI
MOHATb, KaK 3TV NNaTdOopMbl YyyLLAtOT Nofb30BaTeNbCKMIA OMbIT M ONTUMUSUPYHOT
onepaumoHHyto aOEKTUBHOCTb.

TaknM 06pa30oM, 3TO SKCKITHO3MBHAS akaJeMmyeckas nporpamma, 651aroaaps
KOTOPOW NpodeccroHarnbl CMOryT paspabaTbiBaTb ONTUMU3ALMOHHbIE NMPOLIECCh,
BAIOXHOBJIEHHbIE BMONOTMYECKOI SBOMIOLIMEN, HAXOAUTL U MPUMEHATb 3D OEKTUBHbIE
PELLEHNS CIIOXKHbIX MPOBAEM C FYBOKMM NMOHUMAaHWEM UCKYCCTBEHHOMO MHTESeKTa.

YT06bI 06NErYNTb MHTErPaLMIO HOBbIX 3HaHKI, TECH cosaan aTy KOMMNEKCHYHO
NporpaMmy, OCHOBaHHYHO Ha SKCKJ/TIFO3MBHOW MeTomonorumn Relearning. CornacHo
3TOMY NOAXOLY, CTYAEHTbI OYAYT YKPENAATL NOHMMaHNE NyTeM NOBTOPEHUS KIFOYEBbIX
KOHLENUWIA Ha NPOTSXKEHUM BCet NPOrpaMMmbl, KOTOpble ByAyT NpeAcTaBNeHb! B
PasNMYHbIX ayAMOBM3YanbHbIX CPEACTBAX AN1F MOCTENEHHOMO 1 3O OEKTUBHOIO
YCBOEHWS 3HAHWI. 1 Bce 8TO MO MHHOBALMOHHOW 1 TMOKOIM CUCTEME, MOMHOCTbLIO B
PeXVMe OHalH, YTO NO3BOMSET aAanTUPOBaTb 0OYYEHNE K PACANCAHUIO CTYAEHTOB.

[aHHas CneyunanuanpoBaHHaa MarucTpaTypa B 0651acTu MICKyCCTBEHHbIN UHTENIEKT
COAEPXKUT CaMyto MOSHYHO 1 COBPEMEHHYHO 0Opa30BaTeslbHYtO MPOrpaMMy Ha PbIHKE.
Hanbonee xapakTepHbIMN 0COGEHHOCTAMM 0OYYeHNs ABASIOTCS:

+ Pas6op npakTU4Yeckmx KecoB, MPeACTaBeHHbIX SKCNepTamy B 06/1aCTy
MCKYCCTBEHHOMO MHTENNEKTa

+ HarnagHoe, cxeMaTU4YHOE ¥ UCKOUMTENBHO NPakTUYHOE CofepyKaHme NporpamMmbi
NPeAoCTaBAAET aKTyabHYH U NPaKTUYECKYH MHAOPMALMIO MO TeM AUCLMNINHAM,
KOTOpble HEOOXOAVMbI AN NPOMECCHMOHANBHO NPaKTUKM

. I'IpaKqueCKme ynpaXKHeHNA 519 CaMOOLEHKN, KOHTPOIA U yNydLLEHNA yCreBaeEMOCTH
+ Ocoboe BHVMMaHMe yaendaeTca MHHOBALUMOHHbIM METOA00IMNAM

+ TeopeTnyeckye 3aHATISA, BOMPOCHI SKCMEPTY, ANCKYCCUOHHbIE POPYMbI MO CMIOPHBIM
TemMaM ¥ caMocTosATeNbHasA paboTa

+ Y4eBHble MaTepuanbl Kypca JOCTYMHbI C MH060r0 CTaLMOHaPHOro U MOBUABLHOTO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

[1oBbICbTE CBOU MPOGECCMOHATIbHbIN
YPOBEHb, paspabaTbiBasi nepeoBble
PELLEeHNST Ha OCHOBE MCKYCCTBEHHOMO
WHTEJIZIEKTA C MMOMOLLbHO CaMOom
KOMIMIEKCHOM NPpOorpaMmbi B LIMHPOBOM
aKaeMmn4ecKoM naHgluagpre’



Bbi y3HaeTe 060 BCeM, Ha4ymnHasi

C 9BOJIOLMMN HEMPOHHbBIX CETEN 1
3aKkaH4mBas ri1y60KuM 06y4YeHNeM,

W MPpUobpeTeTE MPOYHbIE HaBbIKK B
peanusaumv rnepesoBbIX PeLleHnn B
06/1aCTV UCKYCCTBEHHOIO MHTEJI/IEKTA"

B npenogaBaTesibCKumii COCTaB MPOrpaMmbl BXOAAT NPOMeccHoHasbl U3 AaHHOro
CEeKTOPa, KOTOpble MPUBHOCAT B 06YYeHME OMbIT CBOEN PaboTbl, @ TaKKe
NpV3HaHHble CrieLnanncTbl U3 BEAYLLIMX COOOLLECTB U MPECTUNKHBIX YHUBEPCUTETOB.

MynbTUMEANIHOE COAEPIKaHME NMPOrPamMMbl, paspaboTaHHOE C UCTO/b30BaHNEM
HOBEMLLMX 06Pa30BaTeNbHbIX TEXHOMOMA, MO3BOMUT CNELMaNnCTy NPOXOAUTb
0BYUEHNE C YH4ETOM KOHTEKCTA U CUTYaLMK, T.€. B CUMYIMPOBaHHOM cpeje,
o6ecrneynBaroLLen MMMEPCUBHbIN y4e6HbIN NPOLIECT, 3aNPOrpaMMUPOBaHHbI Ha
0BYUeHE B peasnbHbIX CUTYaLUsX.

CTpyKTypa 9TOl NporpaMMbl OCHOBaHa Ha Npo6/1eMHO-0PUEHTUPOBAHHOM
06Yy4eHMN, C NOMOLLIBKO KOTOPOro CMeLManicT Jo/MKeH NonbITaTbCs paspeLlaTb
pasnnyHble CUTyaLUUW U3 NPOMECCUOHANbHONM NPAKTUKKM, BO3HMKAOLLVE B TeYeHne
y4e6Horo Kypca. B aToM cneupanvicTam noMoXKeT MHHOBaLMOHHasA MHTEPAKTUBHaSA
BWIEOCUCTEMA, CO3M1aHHas MPU3HAHHBIMM 3KCTEPTaMMU.

Mpesentauna | 07 tecn

Bbl 6yneTe coBepLLeHCTBOBATh
noTeHLMas XpaHWanLL JaHHbIX

B JTyYLLIEM B MUPE LINGHPOBOM
YHUBEPCUTETE, M0 BEPCUM Forbes.

Bbi cmoxxeTe rnonyyaTh 4OCTY K
OKCKJIKO3MBHbIM MaTepuasiaM BUPTYasIbHOMo
Kamryca 24 Jaca B CyTKM, 6e3
reorpagpuyecKknx 1 BpeMeHHbIX OrpaHnYeHu.



02
Llenw

MHoroumcneHHble OCTVXKEHUS B 061aCTW UCKYCCTBEHHOMO MHTENNEKTa
NpPUBENN K HEOOXOAMMOCTM MOCTOSIHHOIO MOBbILLIEHNST KBaNMMUKaLUK
crneynanucToB. MiIMeHHOo noatoMy TECH cosgan yHMKambHYHO 1 MOJHYHO
nporpamMmy, C MOMOLLbEO KOTOPOW CTYAEHTbI OCBOSIT CIIOXHbIE airOpUTMBb,
NO3BONSAOLLNE UCKYCCTBEHHOMY UHTENNEKTY "OXUTL'. TakM 06pasoMm,
KOHeYHast Liefb 3TOM NporpamMMbl — NPefoCcTaBUTb CTYAEHTaM CaMyro CBEXXYHO
MHbOPMaLMIO B 3TOI 061acTw, UCNOb3yst NepefoBON NOAXOA M pacluMpas
BO3MOXHOCTW. TaknM 06pasoM, CTYAEHT NOAYYUT JOCTYN K YHUKaNbHOMY
aKageMMYecKoMy MapLLpyTYy, KOTOpbIX npenogaetcs Ha 100% OHanH.
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Bb1 oBriageete Kro4YeBbIMU 3HAHUSIMMY,
CKPbITbIMM B 6O/IbLLMX MACCUBaX [aHHbIX,
1 MOBbICUTE 3HAYMMOCTb CBOEN PaboThl
Ha MOCTOSIHHO PaCLUMPSAIOLLEMCS PbIHKE"



tecn 10| Uenm

O6wmume Lenu

* [1OHATb TEOPETUYECKME OCHOBbI MCKYCCTBEHHOIO MHTENNEKTA
¢ V3y4nTb pasnnyHble TUMbl JaHHbIX U MOHATH UX XKUBHEHHbBIN LMK

+ OUEHWTb PeLLatoLLyHO Posib AaHHbIX B pa3paboTKe 1 BHePEHUN PeLieHIi i B 061acTy
MCKYCCTBEHHOrO MHTENNEKTa

Yrny6uUTbCs B anropuTMbl 1 CIOXKHOCTb A718 PELEHUs KOHKPETHbIX 3a4au
V3y4nTb TEOPETMYECKIE OCHOBBI HEMPOHHBIX CETEN AN PaspatoTKU 1y60KOro 06y4YeHns

Mcecnenosats 6VIOVIHCI'IMpMpOBaHHbIe BbI4YNCNEHNA N NX 3HAYEHNE ANA p83p860TKVI
MHTENNEKTYaIbHbIX CUCTEM

lpoaHan13npoBaTh TeKyLLMe CTPaTErMM MCKYCCTBEHHOMO MHTENNEKTa B Pa3fnyHbIX
061acTsX, ONPefeNnTb BOZMOXHOCTY 1 MpobnemMbl




KOHerTHbIe uenun

Mopgynb 1. OCHOBbI UCKYCCTBEHHOIO MHTENNIEKTA

. AHaJ'IVISVIpOBaTb NCTOPNYECKYHO 3BOMHOLMIO MCKYCCTBEHHOIO MHTENNEKTA, OT €ro
3apOXAeHNA 1O COBPEMEHHOIO COCTOAHNA, ONPeNEINTb OCHOBHbIE BEXM U cobbITUSA

+ [oHMMaTb QYHKLUMOHUPOBAHWE HEAPOHHbIX CETEN 1 UX MPUMEHEHME B MOAENAX 0ByYeHUs
B UCKYCCTBEHHOM UHTEJIIEKTE

4 |/|3y‘-II/ITb MpUHUMNbI N MTPUMEHEHNE TEHETNHECKUX alTOPUTMOB, NMPOaHaIM3npoBaTb
X TONE3HOCTb A4 PELLEHNA COXHbIX 3aAa4

+ [poaHanManpoBaTh BaXHOCTb Te3aypycoB, CoBapeit 1 TAaKCOHOMMIA B
CTPYKTYpMpOBaHM 1 O6pa6OTKe AaHHbIX 4719 CUCTEM UCKYCCTBEHHOIO MHTENIEKTA

* |/|3yLIl/ITb KOoHUenunwo CeMaHTMYeCKOoN nayTuHbl 1 €€ BNAHKE Ha OpraHn3aymto
¥ MOHMMaHWe MHbopmaLuy B LMPPOBOI cpeae

Mogynb 2. Bugbl ¥ XKM3HEHHbIW LUK AaHHbIX

+ [ToHUMaTb ByHAaMEHTabHbIE KOHLENLMM CTATUCTUKMA U UX MPUMEHEHE
B aHann3e AaHHbIX

+ OnpenenaTb 1 KNaccudULUMPOBaThb PA3NMYHbIE TUMbI CTATUCTUYECKMX JaHHbIX,
OT KOMIMYECTBEHHbBIX [0 KaYECTBEHHbIX

+ [1poaHanManPOBaTh XU3HEHHDbIA LMK JaHHbIX, OT CO3AaH1s [0 YTUN3aLMK, ONPeaeniiB
OCHOBHble aTarbl

+ M18yunTb HauaNbHbIE STarbl KU3HEHHOIO LKA AaHHbIX, TOAYEPKHYB BaXHOCTb
NNaHUPOBAHNA [aHHbBIX U UX CTPYKTYPbI

+ /13yumnTb NpoLecchl c6opa faHHbIX, BKKYad METOAONOMMI, MHCTPYMEHTbI 1 KaHasbl c6opa

+ M3yunTb KoHLenuwmio Datawarehouse (xpaHunnia faHHbIX), YAENMB 0CO60e BHUMAHWe
ero CoCTaBHbIM 3feMEeHTaM W A13aiiHy

+ AHanM3sMpoBaTb HOPMATUBHbIE aCMEKTbl, CBA3AHHbIE C YNIPABIEHUEM AaHHbIMY,
COBMIOAEHNEM HOPM KOHPUAEHUMANBHOCTY M GE30MACHOCTY, @ TaKKe NEPEeOBbIM OMbITOM

Lenn |11 tecn

Mopaynb 3. [laHHble B UCKYCCTBEHHOM UHTENNEKTE

*

OCBOWTb OCHOBbI HayKn O AaHHbIX, BKNMKOYaA MHCTPYMEHTbI, TUMbl N NCTOYHNKN
ANd aHann3a I/IHd)OpMaLI,I/IVI

3yunTb npoLiecc Npeo6pasoBaHus AaHHbIX B MHOOPMALIMIO C MOMOLLbEO METOS0B
VHTENNEKTYaNnbHOrO aHanmaa AaHHbIX U BI13yanusaLmm

V13y4nTb CTPYKTYPY U XapakTepUCTUKI HabOPOB [JaHHbIX, NOHATb UX BaXKHOCTb NpK
NOArOTOBKE 1 UCMOMb30BaHMM JaHHbIX ANF MOLENel UCKYCCTBEHHOrO MHTENNEKTA
MpoaHanM3nMpoBaTh KOHTPOMMPYEMbIE 11 HEKOHTPONMPYEMbIE MOAEN, BKOYAsh MeTOAbI
1 KnaccuduKaLmo

lcmonb3oBaTh creuyasnbHble MHCTPYMEHTbI 1 NepeaoBble METOAbI O6pa6OTKl/I [aHHbIX,
obecneymeas S(b(beKTl/IBHOCTb 1 Ka4eCTBO Npun BHEAPEHNN NCKYCCTBEHHOIO MHTENIEKTA

Moaynb 4. [lo6bi4a gaHHbIX. OT60p, NpeaBapuTeNnbHas 06paboTka

*

n npe06pasoBaHMe

OcBOWTb METOfbI CTATUCTUYECKOrO BbIBOAA, YTOObI MOHUMATL M MPUMEHSATH
CTaTUCTMYECKME METO/bI B aHaM3e JaHHbIX

MpoBOANTL NOAPOBHbIV UCCNeA0BaTENBCKMIA aHanM3 HaboPOB AaHHbIX A1 BbISIBIEHMUS
COOTBETCTBYHOLLMX 3aKOHOMEPHOCTEN, aHOManMM 1 TeHAEHUI

Pa3BvBaTb HaBbIKV MNOArOTOBKM AlaHHbIX, BK/IKOYASA UX OUUCTKY, UHTErpaLmo 1
(hopmaTupoBaHme nst UCMONb30BaHMA B aHanM3e AaHHbIX

Peann3oBbiBaTb 3DOEKTVBHbIe CTpaTernm 06paboTKIM OTCYTCTBYHOLLMX
3HaYeHUIN B Habopax AaHHbIX, TPUMEHSISt METOAbI BMEHEHNS MU UCKHOYEHNS
B 3aBMCHMOCTM OT KOHTEKCTA

BbIABAATL M YCTPaAHATL LYMbl B A@HHbIX, MCNOb3YA METOAbI DUALTPaLMK 1
CraaXvBaHns Ans ynydlleHns kadyecTsa Habopa AaHHbIX

PeluaTb Npo6nemy npefsapuTenbHOM 06paBoTKM AaHHbIX B Cpefax GoMbLUMX AaHHbIX
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Mogynb 5. ANropuTMm U CNOXXHOCTb B UCKYCCTBEHHOM MHTEN/IEKTe
+ [peacTaBuTbL CTpaTerii paspaboTKi anroprUTMOB, 0BECTIEYMBALOLLME TBEPLOE
NOHWMaHWe ByHAAMEHTANbHBIX NMOAXOA0B K PELLEHMIO MPO6IEM

+ AHannanpoBaTtb 9QMEKTUBHOCTb U CAIOXKHOCTb anropyuTMOB, MPUMEHSISt METOAbI aHanK3a

QNS OLEHKU NPOU3BOAUTENBHOCTY C TOUKYM 3PEHNSt BDEMEHU U MPOCTPAHCTBA

+ M3yyaTh 1 NPUMEHSTb anropuTMbl COPTUPOBKM, NMOHMMaTb, Kak OHW paboTatoT,
1 CPaBHMBATb X AQHEKTUBHOCTL B PA3NIUYHbBIX KOHTEKCTAX

+ VlccnenoBath anropuTMbl AEPEBBEB, NMOHATH VX CTPYKTYPY 1 061aCTW MPUMEHEHNS

+ M3yunTb anropuTMbl € KyYamu, NPOaHaIM3UpoBaTh UX peannaaLmio 1 NonesHocTb
Ans 3B hEKTUBHOTO MaHWMYIMPOBAHNS JaHHbIMM

+ AHanuanpoBaTb anropuTMbl Ha OCHOBE rpPadOoB, 13y4as 1X NPUMEHEHWE AN
NPeACTaBNEHNs 1 PeLeHNs 3aAa4 CO CNIOXHBIMW OTHOLLIEHNSIMY

+ V13yunTb »aHbIe anropUTMbl, MOHATH MX NIOTVKY W MPUMEHEHNE B PELLEHNN
ONTMMMW3aLMOHHbIX 3afau

+ V13y4nTb 1 NPUMEHNTD TEXHIKY 06PATHOIO MyT A8 CUCTEMATUYECKOTO PELLIEHNS
npo6nem, NpoaHan13npoBas ee aGHEKTUBHOCTb B PA3NINYHBIX CLIEHAPUAX

Mopgynb 6. UHTennekTyanbHble CUCTEMbI
* |/|3y‘-ll/|Tb TEOPWHO areHTOB, MOHATb beHﬂaMeHTaJ'lebIe KoHuenumnm nx pa6OTbI
M NIPUMEHERHVA B NUCKYCCTBEHHOM UHTENNEKTE A FIpOFpaMMHOPI NHXEHEPUN

* V3y4nTb NpefcTaBfeHne 3HaHNI, BKIIKOYAA aHannsa OHTOMOMMIA U UX MPUMEHEHWE
ANs OpraHnsaLmy CTpYKTYPUPOBAHHOM MHBOpMaLMK

+ [poaHann3npoBaTh KOHLIEMLUMIO CEMAHTUYECKOM NayTUHbI 1 ee BIUSHIE
Ha OpraHM3aLwto U MOWCK MHhopMaL MK B LMPPOBOIA cpeae

+ OueHnBaTb 1 CpaBHMBaATb pa3/inyHble NMpeaCTaBNeHNA 3HaHWN, MHTErpmpya nx ana

MOBbILLIEHNA SCbeeKTVIBHOCTl/I M TOYHOCTU UHTENNEKTYaTbHbIX CUCTEM

M |/]3y‘<IaTb CeEMaHTM4YeCKNE pacCyxaeHnq, CUCTEMbI, OCHOBaAHHbIE Ha 3HaHNAX,

1 3KCNEPTHbIE CUCTEMDI, MOHMMadA NX (byHKLLVIOHaJ'IbHOCTb M MPUMEHEHNE B
VHTENNEKTYa/IbHOM MPUHATUN DELIJeHI/IVI

Mogaynb 7. MawmuHHoe obyyeHune u gobblya JaHHbIX
+ O3HaKOMUTbBCS C MPOLIECCaMM OBHAPYXKEHWS 3HAHWIA U PYHAAMEHTaNbHbIMM

KOHLIENLMAMM MALLIMHHOTO 06YYeHNs

M3y4uThb AepeBbs peLLeHid Kak MOAENN KOHTPOMMPYEMOTrO 06YYEHNS, MOHATb

VX CTPYKTYPY M 0611aCTM NpUMEHEHNS

OUeHVBAaTb KNacCHMUKATOPbI C MOMOLLbHO CrieLmanbHbIX METOOB ANs ONpeaeneHNs
VX NPOVN3BOANTENBHOCTY 1 TOYHOCTM MPKM KnaccudukaLmm AaHHbIX

13yunTb HEMPOHHbIE CETU, MOHATb UX PABOTY M apXMUTEKTYPY AN PELIEHNS CIIOXKHbIX
3aa4 MalLMHHOMO 06YyYeHNs

N3yunTb GaiiecoBCKME METOABI M UX MPUMEHEHWE B MALLMHHOM 06yYeHH, BKoYas
HaiiecoBCKMe CETH U GalneCOBCKME KNacCHBUKaTopbl

MpoaHanu3MpoBaTb PerpecCOHHbIE MOAENM U MOLENN HEMPEPBIBHOMO OTKIMKA
A5 IPOrHO3MPOBaHUA YNCTIOBbIX 3HAYEHUIA MO [aHHbBIM

V13yunTb MeTOAbI KacTepu3aLmm Ans BbiSBNEHUA 3aKOHOMEPHOCTEN 1 CTPYKTYP
B HEMAPKMPOBAHHbIX HAGoPax AaHHbIX

V3y4uTh MeTOfIb! MHTENNEKTYaIbHOMO aHany3a TeKCTa 1 06paboTKN eCTECTBEHHOO
s3bika (NLP), 4ToBbl MOHATL, Kak METOAbI MALUMHHOIO 0BYYeHNst NPYMEHSOTCS ANS
aHanmaa v NoOHMMaHNs TekcTa



Mogynb 8. HelipoHHbIe CeTH, OCHOBa I/1y60KO0ro 06yyeHus

*

-

OCBOUTb OCHOBBI F1Yy6OKOr0 06y4eHUs, MOHSATb €ro BaXKHEMLLYHO posib

B I1y60KOM 06YYeHn

/13yunTb QyHAGMEHTaNbHbIE OnepaLumn B HEMPOHHbIX CETAX W MOHATL UX MPUMEHEHME
ANsi NOCTPOEHUst Moaeneit

MpoaHanManpoBaTh PasNnYHble CNOK, UCNIOMb3YeMble B HEMPOHHbIX CETAX, U HAY4YUTbCS
Bbl6MPaTb UX COOTBETCTBYHOLLVMM 06pa3om

MoHMMaTb 3MhEKTUBHOE COEANHEHME CNOEB W ONepaLMin AN NPOEKTUPOBAHMS CMOXHbIX
1 3D OEKTUBHbIX apXMTEKTYP HEMPOHHbIX CETEN

Vicnonb3oBaTb TPpeHepbl ¥ ONTUMK3ATOPbI A8 HACTPOKM U yNy4dLLeHWs paboTbl
HEMNPOHHbIX CeTel

ViccnenoBaTb CBA3b Mexy GUONOTMYECKMMI U UCKYCCTBEHHbBIMU HelipoHamu ans 6onee
rNy60KOro NMOHMMaHWS An3aitHa Moaenei

BbINONHATL HACTPOIAKY rUnepnapaMeTpoB AN TOHKOM HACTPOVKM HEMPOHHbIX CEeTel,
ONTUMM3MPYS UX PABOTY Ha KOHKPETHbIX 3a/ja4ax

Mogynb 9. O6yueHue rny6oKMx HEMPOHHbIX CeTel

*

PelaTb Npo6nembl, CBSI3aHHbIE C FPaaneHTOM, MpK 0ByYeHr ryEOoKUX HEMPOHHBIX CETel
M3y4aTb v NPUMEHATH PasnnyHble ONTUMMU3ATOPbI 151 NOBbILEHNS 3DOEKTUBHOCTY

VI CXO[IMMOCTMW MOAeNeit

MporpamMMm1poBaTh CKOPOCTb 06YYeHNs,, YTOBbI AMHAMWUYECKU PErYIMPOBATH CKOPOCTb
CXOVMOCTMN MOAENH

MoHMMaTb W YCTPaHATb NEPEHACTPOKY C MOMOLLIO CreLuanbHbIX CTpaTeruii

BO BpeMst 00y4eHus

Lenn |13 tecn

+ [pUMEHATb NPaKTUYECKIEe PEKOMEHAALMM AN obecrnedeHmns shheKTUBHOro

VI pe3yNbTaTUBHOTO 0BYYeHNs FyBOKMX HEMPOHHBIX ceTel

+ BHenpsTb TpaHCchepHoe 06yyeHme B KAYeCTBE NPOABNHYTON TEXHWKM A YydLLIEHNS

pa6OTbI MOJENMN Ha KOHKPETHbIX 3aJa4ax

+ M3y4yaTb M NpUMEHSATL METOABI JOMOTHEHNS JaHHbIX AN 0060ralleHs Habopos

JaHHbIX 1 yyyLleHns 06006LLEHNS MOaeNen

+ PaspabatbiBaTb NpaKTUYeCKe MPUIOXKEHMS C MCMONb30BAHNEM TPaHCHEPHOIO 06yYeHNS

ONA peleHnd peasibHbIX 3aad

+ TIOHMMATb U NPUMEHSATb METOAbI PETYAAPU3ALIAN AN YyYLIEHNS 0606LLEHUS

¥ NPeaoTBpaLLEHNs Neperpysku B ryGoKMX HERPOHHbIX CETSX

Mogaynb 10. HacTpoiika mofeneit u obyyeHue c nomowbto TensorFlow
+ OcBouTb 0cHOBbI TensorFlow v ero nHterpaumio ¢ NumPy angd addekTMBHON 06paboTKK

[aHHbIX 1 BbIYMCIEHNH

HacTpauBaTb 0byyatoLine MOLEeNV 1 anropruTMbl, UCNONb3YA PACLUMPEHHbIE
BO3MOXHOCTY TensorFlow

M3yuntb API tfdata ana ahdeKTMBHOIO yNpaBneHUs U MaH!myIMpOBaHUs

Habopamy AaHHbIX

BHenpsTb dopmat TFRecord ans xpaHeHus 1 AocTyna K 60MbLWM Habopam

JlaHHbIX B TensorFlow

/lcnonb3oBaTb Cnov NpeaBapuTenbHO 06paboTKi Keras, UTobbl 061erYnTh NOCTPOEHME
NOMb30BATENBCKUX MOLENEN

V13yunTb npoekT TensorFlow Datasets, 4Tobbl NOAYYNTb AOCTYN K 3apaHee onpeaeneHHbIM
Habopam AaHHbIX 1 NOBbICKTL 3QMEKTUBHOCTL PaspaboTKu



tecn 14|lUen

*

*

PaspaboTaTb NpunoxeHune Ans ry6oKoro obyyeHns ¢ NOMOLLbHO TensorFlow, ncnonb3ays
3HaHWS, NONYYEHHbIE B 3TOM MOAYNE

Vlcnonb3oBaTb BCe MOMYYEHHbIE 3HAHNSA Ha NMPaKTUKE NPY MOCTPOEHWN 1 06YyYeHM
NoMb30BaTeNbCKUX Mofenelt ¢ NoMoLLbIO TensorFlow B peanbHbIx CUTyaLmsx

Mogaynb 11. [y6okoe KOMbIOTEPHOE 3pEHUE C UCMONb30BaHNEM
KOHBOJ/IOLIMOHHbIX HEMPOHHDIX CeTen

*

*

*

-

MOHMMaTb apXMTEKTYPY 3pUTENBbHOI KOPbI U ee 3HauYeHne Ans ry60Koro
KOMIMbKOTEPHOO 3pEHUS

ViccnepoBaTb v NPUMEHSATb KOHBOIOLMOHHbIE CIOW ANS U3BNEYEHNS KITFOYEBbIX
XapakKTePUCTHK 13 N300paxXeHui

MpUMEHSATb CNOM KacTepU3aLumi 1 UCNOMb30BATb VX B MOAENSX [11y60KOro
KOMIMbKOTEPHOO 3pEHUS C MOMOLLbIO Keras

AHanm3npoBaTh PasnnyHble apXMTEKTYPbI KOHBOMOLMOHHbBIX HEMPOHHbIX CETEN
(CNN) 1 VX MPUMEHVMMOCTb B PasNYHbIX KOHTEKCTaX

PaspabatbiBaTb v BHeapATb CNN ResNet ¢ nomotibto 6ubnmnotekun Keras ans
NOBbILWEHNA dDOEKTUBHOCTH M NPON3BOANTENIBHOCTY MOAENM

Vlcnonb3oBaTb NpeaBapUTENbHO 006yYeHHbIE MOaeNN Keras, 4Tobbl NCN0b30BaTb
TpaHcdepHOe 06yYeHVe ANS PeLLEHNst KOHKPETHbIX 3aAay

MPUMEHSTb METOAbI KNnaccudukaLmm 1 NoKanv3aumm B cpeaax riy60Koro
KOMIbIOTEPHOIO 3PEHNS

13yunTb CTpaTerum 06Hapy>KeHUs 1 OTCNEXMBaHUA 06 bEKTOB C MOMOLLbHO
KOHBOJTKOUMOHHbBIX HEAPOHHbIX CETEN

Peann3oBbiBaTb METOMbI CEMAHTUYECKOM CerMeHTaLMm ANa AETaNbHOMO MNOHUMaHWS
V1 Knaccu@uKalmm 06beKTOB Ha M306PaXKEHUAX

Mogaynb 12. O6paboTka ecTecTBEHHOr0 A3bika (NLP) ¢ noMouibto
€CTeCTBeHHbIX peKyppeHTHbIx ceTelt (NNN) u BHUMaHus

*

Pa3BuBaTb HaBbIKW reHepaLmy TeKCTa C MOMOLLLIO PEKYPPEHTHbIX

HelMpoHHbIx ceTeit (RNN)

MpumeraTb RNN B knaccudukaumym MHEHWIA AN aHanv3a HaCTPOEHUI B TEKCTax
MoHMMATb ¥ MPUMEHSATb MEXaHN3Mbl BHUMAHWS B MOAENAX 06paboTKu
€CTECTBEHHOTO A3blka

AHanuanpoBaTb 1 UCMOMb30BaTb MOAENN TPAHC(OPMEPOB B KOHKPETHbIX 3aaadax NLP
V13yunTb NpUMeHeHe Moaene TpaHCPOPMEPOB B KOHTEKCTE 06paboTKu
1306paXEHNI 1 KOMMBIOTEPHOIO 3pEHNS

MNo3HaKoMuUTbCS ¢ BrbMoTeKoi TpaHcopmepos Hugging Face ans adhdekTnBHOM
peanuauuv NPOABKHYTLIX MOAENEN

CpaBHUTb paznunyHble BUOANOTEKN TPaHCHOPMEPOB, YTOObI OLEHUTD VX MPUrOAHOCTb
AN9 peLleHns KOHKPETHbIX 3a4ay

PaspaboTtaTb npakTudeckoe npunoxerne NLP. o6beguHstoliee RNN 1 MexaHn3Mbl
BHUMaHWS AN peLleHns peanbHblx 3aaay

Mopynb 13. ABTo3HKOA€EPbI, GAN 1 anddy3noHHble Mogenu

*

*

*

*

PaspabatbiBaTbh 9P OEKTVIBHbIE NPeACTaBNEHNS AaHHbIX C MOMOLLbH aBTOSHKO/AEDOB,
GAN 1 onddy3noHHbIX Moaenei

BbinonHATs PCA ¢ MCnonb30BaHWEM HEMOMHOrO NIMHENHOTO @aBTOMAaTUYECKOrO
KOAMPOBLLMKA AN ONTUMM3aLMV NPEACTABAEHNS AaHHbIX

BHeapaTb 1 NOHMMaTb PaboTy AaTYMKOB aBTOMATUYECKON YKNaAKM

V13y4aTb M NPUMEHSTb KOHBOMIOLIMOHHbIE aBTO3HKOAEPD! ANS 9QdEKTNBHOMO
NpeACTaBNEHNS BU3YabHbIX AaHHbIX



*

*

L4

AHanMsnpoBaThb 1 NPUMEHATL SDMEKTUBHOCTD PA3PEXXEHHBIX aBTOMATUYECKMX
KOLIEPOB AN NPEACTABNEHNS AaHHbBIX

eHepupoBaThb 1306paxeHnst Mofbl 13 Habopa AaHHbIX MNIST ¢ nomoLibo
aBTO3HKO/EPOB

MOoHATL KOHLENLMIO reHepaTuBHbIX agsepcapHbix ceTelt (GAN)

¥ AMGdY3MOHHBIX Mofenei

Peann3oBaTb v CPaBHWUTb MPOU3BOANTENBHOCTb ANMbY3NOHHBIX Moaenei n GAN
MpW reHepaunm AaHHbIX

Mogaynb 14. BuonHcnupmpoBaHHble anropuTMbl

*

Mo3HaKOMUTBCSA C GyHAGMEHTaNbHBIMM KOHLIENLMSIMW BUOUHCTIMPUPOBAHHbIX
BbIYNCNIEHWIA

iccnenoBaTb coLmanbHO aAanTUBHbIe anropUTMbl Kak KIIKOYEBOW MOAXOA K
6MOVMHCIMPYPOBAHHBIM BbIYUCIEHUAM

AHanM3npoBaTb CTPaTErNM OCBOEHMSI MPOCTPAHCTBA B FEHETUYECKMX anropuTMax
V13y4nTb MOAENM 3BOMFOLMOHHbBIX BbIYUCAEHN B KOHTEKCTE ONTUMMU3ALMN

[pOOOMKUTL feTaNbHbI aHanM3 Moaenen SBOMOLMOHHBIX BbIYUCTEHWNN

[pUMEHATb 3BOMOLMOHHOE NPOrPaMMMPOBaHME AN PELLEHNS KOHKPETHbBIX

3a1a4 06y4eHws

PelliaTb CNOXHbIE MHOMOLIENEBBIE 3a3a4M B paMKax OYOMHCMPUPOBAHHbIX BbIYNCIEHM
VlccnepoBaTb NPUMEHEHME HEMPOHHbBIX CeTell B 061aCTV GUOMHCMIMPUPOBAHHbIX
BbIYUCIIEHWIA

YrnyeuTbCs BO BHePEHVE 11 UCTIONb30BaHMe HEMPOHHbBIX CeTel B B1OMHCTIMPUPOBAHHDIX
BbIYMCIEHNSAX

LUenn |15 tecn

Mogaynb 15. UICKyCCTBEHHbI MHTENNEKT: CTpaTernn n NPpMMeEHEHUs

*

PaspabaTbiBaTb CTpaTerun BHeAPeHNs NCKYCCTBEHHOMO MHTENNEKTa
B (DMHAHCOBbIE YCyry

HpoaHaﬂV]3V]pOBaTb nocneacTsma NPUMEHEHNA NCKYCCTBEHHOIO MHTENEKTa 1A
OKa3aHnA MeANLIMHCKMX YCyr

BbISIBUTb 11 OLIEHNTb PUCKK, CBSI3aHHbIE C UCMoNb3oBaHvem M B cdhepe
34paBoOXpaHeHs

OueHmBaTb NoTeHUMaNbHble PUCKK, CBA3AHHbIE C UCMOIb30BaHKeM M B
MPOMbILLIEHHOCTY

[PUMEHATL METOAbI MCKYCCTBEHHOrO MHTENNEKTA B MPOMbILLAEHHOCTM A5 NOBbILEHMS
NPOV3BOAUTENBHOCTY

Pa3pabaTbiBaTh PeLLIEHNst Ha OCHOBE MCKYCCTBEHHOMO MHTEMNEKTa ANs ONTUMMU3aLIMN
MPOLIECCOB B C(epe rocyAapCTBEHHOO YNPaBIeHNs

OueHvBaTb BHeapeHue TexHonoruii I B o6pasoBaTeflbHOM CeKTope

[PUMEHSTL METOLbI UCKYCCTBEHHOIO MHTENSIEKTA B IECHOM U CEfTIbCKOM XO3ANCTBE
L1 MOBbILLEHNSA MPOU3BOAUTENBHOCTU

ONTMMM3MPOBATbL MPOLIECChI YNIPaBNEHNSt NEPCOHANOM 3a CYET CTPATErMYeckoro
CMONb30BaHNS UCKYCCTBEHHOMO MHTENEKTa

Bbi oBriafeete TexHOMornamm
6yayLLEro, NPomnas 0by4eHme rno
JJaHHOW 9KCKJTKO3MBHOW MporpaMmme
yHuBepcuTeTa Ha 100% B OHanH-
popmarte. Tosnibko ¢ TECH!"
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KoMneTeHUUN

CTpykTypa aToi CneumannsnpoBaHHOW MarucTpaTypbl pa3dpaboTaHa Takum
06pasoM, YTO K KOHLLY 0BYyHeHMA CTYAEHT NPUOBPeTET BCe HEOBXOAMMbIE
KOMNETeHUMN ANs yCNewWwHoW peannsaumnm n pa3padboTku aBTOSHKOAepoB, GAN

v oMb dY3nOoHHBIX Moaenei. [Ins aToro npodeccroHan yrnyeuntcs B Ao6bivy
JlaHHbIX 1 06paboTKy ecTecTBEHHOrO si3bika (NLP), 6narofaps KOTopbIM MaLUMHbI
MOryT 9 (HEKTUBHO MOHUMATb ¥ FEHEPMPOBATL YeNoBeYeCKMN A3bIK. M BCe

9TO BCEro 3a 12 MecsiLieB NOMHOCTbIO OHMANH-00y4eHNs, 6e3 HEOOXOANMOCTM
NyTELIeCTBOBAaTb UM NPUAEPXKMBATLCA 3apaHee YCTaHOBNEHHOIO pacimcanHus




Komnetenuun |17 tech

He yrnyctuTe aTy YHMKaibHYH BO3ZMOXHOCTb
MOBbICUTb CBOW HaBbIKM paboTbl C fJaHHbIMM
1 MO3ULIMOHMPOBATH Cebs Kak aKcrepTa B
06/1aCTN NCKYCCTBEHHOIO MHTE/IeKTa"



teCh 18 | KomneTeHumnu

06w e npoeccuoHanbHble HaBbIKU

+ Bnagetb meTogamu VHTENNEKTYaIbHOro aHannaa faHHbIX, BKFOYad 0T60p,
npeaBapuTesibHYO O6p860TKy n npeo6pasoBaHme CNOXHbIX JaHHbIX

+ [TpoekTnpoBaTh 1 pa3pa6aTb|BaTb MHTENNEKTYalIbHblE CUCTEMDbI, CnocobHble O6y‘~laTbCF| M
afanTnpoBaTbCA K UISMEHAIOLLNMCA YCNIOBUAM

+ YNpaBnsTb MHCTPYMEHTaMW MaLLMHHOMO 06Y4EHNS M MPUMEHSTb UX B aHau3e AaHHbIX
ANS MPUHATUS PeLLIeHN

+ Vcnonb3osatb aBTOaHKOAEPD!, GAN v AMD(GY3NOHHbIE MOAENN ANA PeLLeHUs
KOHKPETHbIX 3aga4 N

+ BHEOpATb CETW KOAMPOBLUMKOB-AEKOAMPOBLUMKOB A1 HEMPOHHOrO MaLLMHHOIO Nepesoaa

+ TIpUMEHATb GYHAAMEHTaIbHbIE MPUHLINMbBI HEMPOHHbIX CETEN 1A PeLleHns
KOHKPETHbIX 3aaa4

Bbl ynyyiumte cBOW HaBbIKW 6iarofapsi
y4ebHbIM nocobusim TECH, BKroYast
MOSICHUTESIbHbIE BUAEOPOINKA U
WMHTEPAKTUBHbIE KOHCMEKTbI"
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MpodeccuoHanbHble HaBbIKK

HpMMeHﬂTb METOAbI N CTPATErnn NCKYCCTBEHHOTO NHTENIEKTA AN1A NMOBbILLIEHNA
3(hDEeKTUBHOCTU B chepe PO3HUYHO TOProBM

Yrnybutbes B MOHMMaHUe 1 NPUMEHEHNE reHETUYECKMX anropruTMOB
BHenpsTb METOAbI LUYMOMOAABEHNS C MOMOLLIbH aBTOMATUYECKMX KOAMPOBLLVKOB

9ddexTrBHO co3aaBaTh 0byyatoLme HabopbI AaHHbIX ANs 3aa4 06paboTKy
eCcTeCcTBEHHOrO A3blka (NLP)

BbINonHATL cron Knactepusauny 1 nx nCnosib3oBaHne B MOAENAX Fﬂy6OKOFO
KOMIbHKOTEPHOIO 3pEHMNs C NOMOLLbHO Keras

McnonbaosaTb yHKUMW 1 rpaduku TensorFlow Ans ONTMMM3aLMM NPON3BOANTENBHOCTY
Mo/b30BaTENbCKUX MOAENE

OnTMKU3MpoBaTh pa3pa60TKy M NIPUMEHERHNE 4aT-60TOB U BMPTYasbHbIX MOMOLLHWMKOB,
NoHNMad, Kak OHM pa60Ta+0T 1 KaKOBbl BOBMOXHOCTW NX MPUMEHEHNA

OCBOWTb NMOBTOPHOE MCMOMb30BaHNE NPEeABaAPUTENBHO 06YUYEHHbIX CIOEB, YTOObI
ONTUMMU3MPOBATD 1 YCKOPUTL MPOLIECC 0BYYEHNS

[1OCTPOUTL NEPBYHO HEMPOHHYIO CETb, MPUMEHSA U3YYEHHbIE KOHLENUMM Ha NpaKTyKe
AKTVMBMPOBATb MHOTOCNONHBIY NepLenTpoH (MLP) ¢ nomMoLbto 6rubnmnoTekn Keras
MpUMEHATb METOAbI UCCNEA0BAHMS 1 NpeaBapuTeNbHO 06pabOoTKM AaHHbIX, BbIABASASA U
noAarotaBnmBad UX ond Gd)dJeKTVIBHOFO MCMoNb30BaHNA B MOAENAX MALUMHHOIO O6y‘-IeHVIﬂ
Peann3oBbIBaTb 3hdEKTNBHbIE CTPATErNMM 06PaBOTKM OTCYTCTBYHOLLIMX 3HAYEHWI B Habopax
[JaHHbIX, IPUMEHSS METOAbI BMEHEHMS N UCKITKOUEHNIS B 3aBMCUMOCTM OT KOHTEKCTa
V13y4nTb A3bIKIM M NPOrpaMMHOe obecrnedeHne Ans Co3aaHys OHTONOMMIA, UCNOMb3ya
creumanbHble MHCTPYMEHTbI 1151 pa3paboTKM CeMaHTUYECKMX MOAeNeN

PaspabaTbiBaTb METOAbI OYUCTKM JaHHbIX 419 06eCneyeHst KayecTsa 1 TOYHOCTY
MHbopMaLMK, UCNIONb3YeMOIt B NOCNeayHOLEM aHannse




04
PyKoBOACTBO Kypca

CTpeMsach K 9nnTHOMY npenodaBaHuto, TECH TwaTenbHo oTobpan npenogasaTtenei,
OTBETCTBEHHbIX 3@ pa3paboTKy y4ebHOro niaHa aTo NporpaMmel. [1oaTomy

B 9TOM aKaZlEMMYECKON NPOrpaMmMe y4acTBYHOT OMbITHbIE NPENOfaBaTeny,
obnafatoLLme BblAArOLLIMMCS OMbITOM pa3paboTKu 1 BHEAPEHNS peLLleHWn B 0611aCTy
VICKYCCTBEHHOIO MHTeNNekTa. TaknM 06pa3oM, CTYAEHTbI 3TO MarncTpaTypbl
nonyyaT JOCTYN K MepBOKIaCCHOMY 06pa30BaHmto. OHM TakxKe MolydaT YHUKabHYH
KOMOWUHaLMIO 3HaHWIA, NPeACTaB/IeHHbIX B pas3nnyHbIX ayanoBU3yanbHbIX CPeACTBaX,
nns 6onee ahOEKTUBHOM 1 AMHAMUYHOW MHTErPaLIMN SHAHWIA.
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Y3HauTe 0 mocnegHnx TeHaeHUnsx B
06/1aCTV MCKYCCTBEHHOIO MHTEJI/IEKTA
OT JIyYLLMX 9KCEPTOB B 3TOM 06/1aCTH"



tecn 22|PykosoacTeo Kypca

PykoBoacTBO

[-p Nepanbra MapTuH-IanomMuHo, AptTypo

CEO n CTO Prometeus Global Solutions

CTO B Korporate Technologies

CTO B Al Shephers GmbH

KOHCYNbTaHT 1 COBETHWK B 06/1aCTy CTpaTernyeckoro 6usHeca B Alliance Medical

PykoBoauTENb B 06/1aCTY NMPOEKTUPOBAHMSA U pa3paboTku B koMnaHum DocPath

PyKkoBOANTENb B 06/1aCTV KOMMBbHOTEPHON MHXXEHEPUM B YHUBEPCUTETE KacTunbu-na-MaHya
CTeneHb JOKTOpa B 06/1aCTV 3KOHOMWKM, 6U3HeCa 1 hrHaHCoB YHnBepcuTeTa Kamuno Xoce Cena

CreneHb JIOKTOpa B 06/1aCTH NCUXOMOT UK yHVlBepCl/ITETa Kactnnunn-na-Manuya

CreneHb MarucTpa Executive MBA YHuBepcuteTa V13abens |

CTeneHb MarncTpa B 06/1acTy yrpaBneHs KOMMEpPLIE 1 MapKETUHIOM YHUBEPCUTETA M3abens |
CTeneHb MarmMcTpa B 061acTv 60/bLLUMX AaHHbBIX Mo nporpaMme Hadoop
CTeneHb MarncTpa B 06/1aCT1 NepeaoBbIX MHHDOPMALIMOHHbIX TEXHONOrMIA YHuBepcuTeTa Kactnnum-fla-MaHya

YneH: ViccnenoBatenbekas rpynna SMILE
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CTpyKTypa u cogeprxaHue

9Ta yyebHas nporpamma 6bina paspaboTaHa rpynnoi SKCnepToB B

061aCTN UCKYCCTBEHHOIO MHTENEKTA, C OCOObIM aKLIEHTOM Ha NPOLeCCh!
OGHapPYKEeHNsT 3HaHWIA 1 MaLlLMHHOE 06yYeHre. TakiM 06pa3oM, CTYAEHT

NONYYNT NpeACTaBNeHe 0 pPa3paboTKe anropuTMOB 1 MOZENEN, KOTOpble
NO3BOMAOT MalLMHAM M3y4aTb WaboHbl 1 BbINOMHATL 3aa4u, He 6yay4un siBHO
3anporpaMMMpoBaHHbIMUK Ha aT10. Kpome Toro, TECH nprMeHsieT HoBaTOPCKYH
MeTOA0M0r N0 Relearning, Gnaroaapsa KOTOpo npodeccroHansl MHTErpupyoT
NPOYHble 3HAHUS B OLIEHKY MOZeNel NporpeccuBHbiM 1 ahdeKTUBHBIM CIOCOBOM.
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Bbi norpysutechb B pOpMynnpoBKYy
FEHETUYECKUX aJIrOpUTMOB b1arofaps 12
MecsiLam J1y4dLIero LUnppoBOro 0by4eHus.
[loBbiLLanTe CBOU MPOpECCHMOHabHbIN
YPOBEHB C rnomolbro TECH"



tecn 26|CtpykTypavcoaepxaHue

Mopgynb 1. OCHOBbI MCKYCCTBEHHOIO MHTESIEKTA 1.6, CemaHTu4eckan naytuHa

1.6.1.  Cneundwukaums: RDF, RDFS n OWL
1.6.2. BbiBoAbl/paccyxaeHns
1.6.3. Linked Data

1.7.  OkcnepTHble cuctembl 1 DSS

1.1, WcTopusi ICKYCCTBEHHOIO MHTENIIEKTa
1.1.1.  Korga Mbl Ha4anm roBopuTb 06 MCKYCCTBEHHOM MHTENNEKTE?
1.1.2. YNOMWHaHWA B KUHO

1.1.3.  BaXHOCTb UCKYCCTBEHHOMO UHTESNEKTa

. 1.71.  3KChnepTHble CUCTEMDI
1.1.4.  TexHonoruw, obecrnevnBatoLLne 1 NOAAEPXKMNBAIOLLNE NCKYCCTBEHHbI MHTENNEKT

. 1.7.2.  CucTeMbl NOAAEPXKKM NPUHATUSA PELLEHUIA
1.2.  /ICKyCCTBEHHbIA UHTENNEKT B Urpax AREP P P

121, Teopus urp 1.8.  YaT60Thl v BUPTYanbHble MOMOLLHIKM

1.8.1.  Tvnbl NTOMOLLHNKOB: FO/I0COBbIE 1 TEKCTOBbIE NMOMOLLHWKMN
122, MuHumakc v Anba-6eTa-oTceueHve H t

1.8.2.  OcHoBononaratowye Aetanu Ana pa3BuTnsg NOMOLLHKUKA: HaMepeHus,
CTPYKTypa 1 avianor

1.8.3.  WHTerpauusa: web, Slack, Whatsapp, Facebook
1.8.4.  VHCTpyMeHTbI pa3paboTki NOMOLLHWKOB: Dialog Flow, Watson Assistant
1.9.  Crparerus v BHegpeHue NI

1.2.3.  MogenuposaHue: MoHTe-Kapno
1.3.  HelpoHHble ceTn
1.3.1.  Buonoruyeckune ocHoBbI
1.3.2.  BblucnutenbHas mogenb
1.3.3.  KoHTponupyemble 1 HEKOHTPOSIMPYEMble HEMPOHHbIE CETH

5 1.10. ByayLiee CKYCCTBEHHOIO MHTENSIeKTa
1.3.4.  [lpocTon nepuenTpoH
1.10.7. Mbl NOHUMaeM, Kak onpefensaTb SMOLUUK C MOMOLLbIO afirOpUTMOB
1.3.5.  MHOrocfonHbI nepuenTpoH )
1.10.2. CospaHuvie TMYHOCTU: A3bIK, BbIPaXXEHNA 1 COLepXKaHue

1.4, [eHeTn4eckune anroputmol

1.10.3. TeHAEHUMN UCKYCCTBEHHOMO MHTEMNeKTa
1.41.  Wctopusa

1.10.4. Paamblwnexns
1.4.2. bBwuonormnyeckast ocHoBa

1.43. KoaupoBaHe npobnembl Mogynb 2. Bubl U XXM3HEHHDBIN LK AaHHbIX

1.4.4.  TeHepauus Ha4anbHOM NoONyAALMM 21 CTaTieTvka

1.4.5.  OCHOBHOI1 anropuTM U reHeTUYECKIE OnepaTopbl 2.1.1.  CTaTucTuka: onucaTesibHas CTaTUCTMKE, CTaTUCTUYECKME BbIBObI
1.4.6.  Ouerka oTAenbHbIX uL: Fitness 2.1.2.  HaceneHne, BbIGOPKa, MHAMBMLYYM

1.5. Tesaypycbl, C/I0Bapu, TaKCOHOMMN 2.1.3.  TMepemeHHble: onpeeneHue, WKanbl U3MepeHs
1.5.1.  Cnosapn 2.2, Twnbl CTATUCTUYECKMX AaHHbIX

1.5.2.  TakcoHomus 221, TloTuny

1.53. Tesaypycobl 2.2.1.1. KONMYEeCTBEHHbIE: HEMPePbIBHbIE AaHHbIE U AUCKPETHbIE AaHHbIE

1.5.4. OnTOnormm 2.2.1.2. KauecTBeHHbIE: BUHOMUANbHbIE IaHHbIE, HOMUHABHbBIE AaHHbIE,

1.5.5.  [lpeacTaBneHve 3HaHU: ceMaHTUYeckas nayTuHa NnopALKOBble faHHble



2.3.

2.4.

2.5.

2.6.

2.7.

2.2.2.  Tlo dopwme
2.2.2.1. Yncnosble
2.2.2.2. TekcT
2.2.2.3. lornyeckue
2.2.3.  CornacHo UCTOYHMKY
2.2.3.1. [NepBr4Hble
2.2.3.2. BropuyHble
YKM3HEHHbIN UMK AaHHbIX
2.3.1.  OTanbl Uukna
2.3.2. OCHOBHbIe aTanbl UMKNa
2.3.3.  TMpuHumnbl FAIR
HauanbHble aTanbl UMkna
2.4.1.  Onpenenexve uenen
2.4.2.  OnpepaeneHvie HEOBXOANMbIX PECYPCOB
2.4.3. [Dwarpamma laHTTa
2.4.4.  CTpyKTypa AaHHbIX
C60p AaHHbIX
2.571.  MeTtogonorust céopa
2.52.  VHcTpymeHTbI cbopa
2.53.  KaHanbl c6opa
OuncTKa AaHHbIX
2.6.1.  OTanbl O4YUCTKM AaHHbIX
2.6.2.  KayecTBO AaHHbIX
2.6.3. Pab6oTa ¢ faHHbIMM (C MOMOLLbHO R)
AHann3 faHHbIX, MHTEpPNpPeTauUna 1 OLEHKa pesynbTaToB
2.7.1.  CTaTuctnyeckue mMepbl
2.7.2.  VHOeKCbl OTHOLLEeHNIA
2.7.3.  [obblya faHHbIX

2.8.

2.9.

2.10.

CTpykTypa uconepxanue |27 tecn

XpaHunviie faHHbix (datawarehouse)

2.8.1. OnemeHTbl, BXOASALLME B €ro COCTaB
2.82. Pa3paboTka

2.8.3.  ACMeKTbl, KOTOpbIe CNeAyeT y4nTbIBaTh
LoCTYynHOCTb AaHHbIX

29.1.  [Hoctyn

29.2. TlonesHocTb

2.9.3. besonacHocTb
HopmaTWBHO-NPaBOBbIE aCMeKTbl

1.10.1. 3aKoH 0 3aluTe AaHHbIX

1.10.2. TepenoBad npakTuka

1.10.3. [pyrvie HopMaTVBHbIE acreKTbl

Mogaynb 3. [laHHble B UICKYCCTBEHHOM UHTENIIEKTE

3.1.

3.2.

3.3.

3.4.

3.5.

Hayka 0 JaHHbIX

3.1.1.  Hayka 0 faHHbIx

3.1.2.  [lepefoBble MHCTPYMEHTbI AN1A UCCefoBaTeNs faHHbIX
[aHHble, tHhopMaLmWs 1 3HaHWS

3.2.1.  [aHHble, MHhOopMaLMa 1 3HaHKA

3.2.2.  Tunbl AaHHbIX

3.2.3.  VICTOYHMKM AaHHbIX

OT faHHbIX K nHbopmaumm

3.3.1.  AHanus aaHHbIX

3.3.2.  Bwuabl aHanusa

3.3.3.  M3BneyeHne nHhopmaumn ns Habopa gaHHbIX
13BneveHne nHdopmaumum nytem B13yanmsaumum

3.4.1.  Bwsyanusaums Kak UHCTPYMEHT aHanmnsa

3.4.2.  MeToabl BU3yanusaumm

3.4.3. Bwsyanusaumst Habopa AaHHbIX

KayecTBO AaHHbIX

3.5.1.  [aHHble 0 KayecTBe

3.5.2.  OuncTka AaHHbIX

3.5.3.  OcHoBHas npefiBapuTenbHas 06paboTka AaHHbIX
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3.6.  Hab6op naHHbIX 4.4, OTcyTCTBYHOLWME AaHHbIE
3.6.1. O6orallieHve Habopa gaHHbIX 4.47. 0O6paboTKa OTCYTCTBYHOLIMX 3HAYEHW
3.6.2.  TlpoknaTve pasMepHoOCTH 4.42.  MeTof MakcManbHOro npasaonoao6ms
3.6.3.  Mogndukaums Halero HaGopa AaHHbIX 4.43. 06paboTka OTCYTCTBYHOLMX AaHHbBIX B MaLLMHHOM 06Yy4eHM

4.5.  LUy™ B faHHbIX
4.5.1.  Knaccbl v npu3Haku wyma
4.52.  OunbTpaums WymoB
453,  lWymoBow spdekT
4.6. [lpoknsaATne pa3aMepPHOCTH
46.1.  Oversampling

3.7. BbIBegeHue 13 paBHOBeCKSA
3.7.1.  OwcbanaHc Knaccos
3.7.2.  MeTofbl ycTpaHeHus aucbanaHca
3.7.3.  C6anaHcnpoBaHHOCTb Habopa AaHHbIX
3.8, Mopgenu 6e3 KOHTposs

3.8.1.  Mopenb 6e3 KOHTpoNs 462 Undersampling
3.8.2.  Metoppl 4.6.3.  PefyKUWS MHOFOMEDHBIX AaHHbIX
3.83.  Knaccudykauus ¢ NOMOLLbIO MOfeneit 6e3 KOHTPONS] 47.  OT HenpepbIBHbIX K IMCKPETHbIM NPU3HAKAM
3.9, Mopgenu nog KOHTpoem 4771, HenpepblBHblE M ONCKPETHbIE AaHHbIE
3.9.1.  Mogesnb nof KOHTPOIEM 4.7.2. Tlpouecc AncKpeTnsaumm
392  MeTtogbl 4.8.  [aHHble
3.9.3.  Knaccudukaums ¢ NOMOLLbIO MOZeneit Nog KOHTpOeM 4.8.1.  BblOOp faHHbIX
3.70.  VIHCTPYMEHTbI 1 NepeAoBoit ONbIT 4.82. [lepcnekTuBbl 1 KpUTepum oTéopa

483. MeTtonbl oTéopa

4.9.  Bbl6op 3K3eMnnsapoB
49.1.  MeTofabl BbI6Opa 3K3eMniapa
49.2. Bbl6op NpOTOTMMNOB

Mogaynb 4. [Jo6bi4a faHHbIx. OT60p, NpeasapuTeibHas 06paboTKa 4.9.3.  PacuwvpeHHble MeTo/lbl BbIGOpa ak3emnnApa
Npeo6pasoBaHme 4.10. TMpenBapuTenbHas 06paboTka 60bLWMX AaHHbIX
41, CTaTUCTUYECKMit BbIBOA Mopynb 5. AlITOPUTM U CNOXHOCTb B MCKYCCTBEHHOM MHTENEKTE

41.1.  OnucatenbHas CTaTUCTMKa VS. CTaTUCTUYECKOE 3aKItoYeHMe
4.1.2. TlapameTtpu4eckme MeTofbl
4.1.3.  HenapameTpuueckne MeToabl

4.2, WccnepoBaTeNbCKM aHanms

3.10.1. TMepenosas npakTuka Angd cneuyanucTa rno UCcnefoBaHuio JaHHbIX
3.10.2. Jlyywas mogenb

3.10.3. TlonesHble MHCTPYMEHTbI

571. BeepaeHue B WabnoHbl pa3paboTKy anropuTMoB
5.1.1.  Pekypcus
51.2.  '"Pasgensit n Bnacteyi'

4271, OnucaTtenbHbli aHanmua 5.1.3. [pyrve ctpateruu
422. Buayanusauus 52.  3ddeKTVBHOCTb ¥ aHanM3 paboTbl anropuTMOB
4.2.3.  TlogrotoBka AaHHbIX 5.2.1.  Mepbl apheKTMBHOCTU

4.3.  TloarotoBKa faHHbIX 522. VI3MepeHMe o6beMa fiaHHbIX Ha BXOfe
4.3.1.  VHTerpauma 1 o4ncTKa daHHbIX 5.2.3.  VIaMepeHne BpeMeHM BbIMOHEHWS
4.3.2.  Hopmanusaums faHHbIX 5.2.4.  Cay4au: xyaLwuid, NyyLnin u cpeaHnii

4.33. TpeobpasoBaHue aHHbIX



5.3.

5.4.

5.5.

5.6.

5.7.

5.2.5. AcumnTtoTunyeckas HoTaums

5.2.6.  KpwTepun MaTeMaT14eCcKoro aHann3a HepeKypCuBHbIX anropuTMoB
5.2.7.  KpwvTepuv MaTeMaTn4eCcKoro aHanmaa pekypcrBHbIX anroprTMoB
5.2.8.  3MMIMpUYECKnI aHan13 anropuTMoB
ANrOpUTMbI COPTUPOBKM

5.3.1.  KoHuenumsa copTMpoBKM

5.3.2.  Tly3blpbkOBasi COPTUPOBKA

5.3.3. CopT1poBKa BbI6OPOM

5.3.4. CopTupoBKa BCTaBKamu

5.3.5.  Coptuposka cnnsaHuem (Merge_Sort)
5.3.6.  bbicTpas copTuposka (Quick_Sort)
ANropuUTMbI C NPUMEHEHNEM [lePEBbEB

5.4.1.  KoHuenuwsa aepeBa

5.4.2. buHapHble aepeBbA

54.3. 06xoabl fepeBbeB

5.4.4.  T[lpeactaBneHvie BblpaXeHnn

545,  YnopsfoyeHHble B1HapHble AepeBbs
54.6. C6anaHcvpoBaHHble 6UHaAPHbIE AepeBbS
ANTOPUTMbI C MPUMEHEHNEM KyYel

5.5.1. Y10 Takoe Kyuu

5.5.2. ANropwT™m COpTUPOBKU Ky4en

5.5.3.  Ouepeaw C NpUopUTETOM
ANroputMbl Ha rpadax

5.6.1. [pencrtasnexHve

5.6.2. 06xof B WMPUHY

5.6.3.  06xop B rny6uHy

5.6.4.  Tononorunyeckasa copTMpoBKa
JKazHble anropuUTMbl

5.7.1.  )KagHas cTpaTterus

5.7.2.  ONeMEeHTbI XXagHoM cTpaTerum

5.7.3.  O6meH MOHeT

5.7.4. 3apava KOMMUBOSHKEPA

5.7.5. 3afayva o proksake

5.8.

5.9.

5.10.

CTpykTypa ucoaepxaHue |29 tecn

Monck KpaTyanwmx nyTei

5.81. 3apadya o KpaTyanem nyTu
5.82.  OtpuuaTenibHble Zyrn 1 LKbI
5.83.  Anroput™m [lenkcTpbl

JKafiHble anropuT™Mbl Ha rpadax

5.9.1.  MuHMManbHOE OCTOBHOE IEPEBO
59.2.  AnropuTm lNMpuma

59.3. Anroputm Kpackana

5.9.4.  AHanus CNnoxHocTH

TexHuka Backtracking

510.1. TexHwika Backtracking

5.10.2. AnbTepHaTMBHbIE TEXHUKM

Mopgynb 6. IHTennekTyanbHblE CUCTEMbI

6.1.

6.2.

6.3.

Teopus areHTOB

6.1.1.  VicTopusa KoHuenumm

6.1.2. OnpepenexHuve areHta

6.1.3.  AreHTbl B CMCTEMAX UCKYCCTBEHHOMO UHTESNEKTa
6.1.4.  AreHTbl B IPOrpaMMHON NHXKEHepUH
ApXWTEKTYpbl areHToB

6.2.1.  [lpoLecc paccyKaeHna areHTa

6.2.2. PeakTVBHble areHTbI

6.2.3. [leOyKTUBHblE areHTbl

6.2.4. TvbpuaHble areHTbl

6.2.5. CpaBHeHwe

NHbopmauma n 3HaHKA

6.3.1.  Pasnnune mexay AaHHbIMU, MHOOPMaUKWe 1 3HaHUSIMU
6.3.2.  OueHKka kayecTBa AaHHbIX

6.3.3.  MeToabl c6opa AaHHbIX

6.3.4.  MeToabl nony4eHnst MHbopmaumm

6.3.5.  MeToabl NpMo6peTeHNS 3HaHWI
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6.4. lpencraBneHne sHaHWUN 6.9.  OueHKa v nHTerpaumns npeacTaBneHnii 3HaHWi
6.4.1.  BaxHOCTb NpeAcTaBeHnsa 3HaHNI 6.9.1.  Jlorvka HyneBoro nopaaxka
6.4.2.  OnpefenexHvie npeacTaBieHnsa 3HaHWN Yepes 1x pon 6.9.2. Jlorvka nepBOro nopsiaka
6.4.3.  XapaKTepucTuKu NpefcTaBieHnsa 3HaHni 6.9.3.  [eckpununoHHasa nornka
6.5.  OwnTOMOrMKN 6.9.4. B3anMOCBsSA3b MeXAY pPasNyHbIMK TUNAMU NIOTUKK
6.5.1. BBepeHve B MeTagaHHble 6.9.5.  [IpoJsior: NnporpaMMmMpoBaHve Ha OCHOBE JTIOTMMKI MEPBOIo NopsiaKa
6.5.2.  ®unocodckas KOHUENUMA OHTONOM MK 6.10. CeMaHTV4eCcKMe aHanmn3aTopbl, CUCTEMbI, OCHOBAHHbIE Ha 3HAHUAX, 1 SKCMEPTHbIE
6.5.3.  BbluncauTenbHas KOHLENUMs OHTONOr UK CHCTEMBI
6.5.4.  OHTONOMMW JOMEHOB U OHTOMOM I BONEE BbICOKOrO YPOBHS 6.10.1.  KoHuenuus aHanmsaTtopa
6.55. Kak co3aaTb OHTONOMMIO? 6.10.2. [lpumeHeHWe aHanm3aTopa
6.6.  OHTOMOMMYECKIe A3bIKM 1 NPOrpaMMHOe O6ecredeHe A9 CO34aHNa OHTOMOM M 6.10.3. CncTembl, 0CHOBaHHbIE Ha 3HAHNAX
6.6.1. CemaHTuuecKas Tpoiika RDF, Turtle u N 6.10.4. MYCIN, uCTOpMst aKCNEPTHbIX CUCTEM
662 RDF Schema 6.10.5. 3neMeHTbI 1 apXmUTeKTypa 9KCMEPTHbIX CUCTEM
663 OWL 6.10.6. CosfaHne 3KCMepTHbIX CUCTEM

:Z';‘" SPARQL Mogaynb 7. MalmnHHOe 06y4eHre 1 o6blYa AaHHbIX

3HaKOMCTBO C PasiMyHbIMU UHCTPYMEHTaMM AN CO3[1aHUst OHTONOMMIA
6.6.6. YCTaHOBKa M MCMIONb30BaHME Protégé 7.1.  BBefeHwe B NPOLIECCHI OBHaPYKeHMST 3HAHWIA 1 OCHOBHblE KOHLIENLMX MaLLIMHHOMO

0byyeHus
6.7. CemMaHTM4YecKas nayT1Ha .
. 7.1.1.  KnroueBble NOHATUS NpoLecca 06HapY KeHWS 3HaHWIA
6.7.1.  Tekylllee COCTOsIHWE U Byaylliee CEMaHTUYECKOM MayTUHbI

7.1.2.  VlcTopuyeckuii B3rnsA npouecca 06Hapy»KeHUs 3HaHwi
6.7.2. CemaHTU4ecKne BEO-NPUIOKEHMS

. 7.1.3. OTanbl npoLecca 06Hapy>KeHnsa 3HaHW
6.8.  [pyrne Mmoaenu npeactaBfieHns 3HaHmmn

6.8.1. Cnoapu
6.82. 0630p
6.8.3. TakcoHomMMA

7.1.4.  MeToabl, nCnonb3yeMble B NMpoLieccax 06Hapy>KeHWst 3HaHWi
7.1.5.  XapaKTepuCTUKM XOPOLLUMX MOAENEN MaLLIMHHOMO 06yYeHws!
7.1.6.  Tunbl HGOPMaLUM MaLLMHHOIO 06yYeHMs

7.1.7. OCHOBHble KOHLenumm oby4eHns
6.8.4. Tesaypychbl

7.1.8.  OCHOBHbIE KOHLENLMM 0BYYEHUSA 6e3 KOHTPOAS
6.8.5.  ®onkcoHoMUM en y p

7.2.  VccnepoBaHue 1 npefiBapuTenbHas o6paboTka fAaHHbIX

6.8.6. CpaBHeHve
7.2.1.  06paboTka AaHHbIX

6.8.7. KapTbl pagyma
7.2.2.  0O6paboTKa AaHHbIX B MOTOKE aHanmnsa faHHbIX

7.2.3.  Twnbl JaHHbIX
7.2.4.  TpeobpasoBaHue aHHbIX
7.2.5.  Bwsyanusaumg v uccnefoBaHue HermpepbiBHbIX MEPEMEHHbIX



7.3.

7.4.

7.5.

7.6.

7.7.

7.2.6.  Buayanusaums u nccrnegoBaHue KateropuanbHbIX NepeMeHHbIX

7.2.7.  KoppenaunoHHble Mepbl

7.2.8. Hawnbonee pacnpocTpaHeHHble rpaduyeckme NpeacTaBneHns
7.2.9. BBeAeHve B MHOTOMEPHbIA aHaNn3 1 CHUXXEHWE pasMepHOCTU

[lepeBbs peLlenuit

7.3.1.  Anroputm ID

7.3.2.  Anroput™m C

7.3.3.  [eperpyska 1 obpeska

7.3.4.  AHanua pesynsraToB

OueHka KnaccnbnkaTopos

7.4.1.  Matpuubl nyTaH1ubl

7.4.2.  MaTpuubl YACNEHHON OLEHKN

7.4.3. Kappa-ctatuctuka

7.4.4.  ROC-kpuBas

MpaBuna knaccudukaumm

7.5.1. Mepbl MO OLEHKe NpaBwun

7.52. BBepaeHue B rpaurueckoe npeacTaBneHme
7.5.3. ANropuT™m nocnefoBaTtenbHOro oBepses
HeMpoHHble ceTn

7.6.1.  OCHOBHble MOHATUA

7.6.2.  TpoCTble HEMPOHHbIE CETH

7.6.3.  Anroput™m Backpropagation

7.6.4. BBepaeHue B peKyppEHTHbIE HEMPOHHbBIE CETH
baitecosckne meToab!

7.7.1.  OCHOBHble NOHATUA BEPOATHOCTM

7.7.2. TeopeMma baiteca

7.7.3.  HauBHbIN baiec

7.7.4. BBeneHve B 6alieCOBCKUE CETH

7.8.

7.9.

7.10.

CTpykTypaucoaepxanue |31 tecn

Perpeccusi U MOLENN HENPEPLIBHOrO OTKMKA

7.8.1.  TlpocTasi IMHeNHasA perpeccus

7.8.2. MHOXeCTBeHHas IMHeHas perpeccus

7.8.3.  JlorucTtunyeckas perpeccus

7.8.4.  [epeBbsa perpeccum

7.8.5. BBefeHne B MallMHbl ONOPHbIX BEKTOPOB (SVM)
7.8.6.  Mepbl COOTBETCTBUS

Knactepusauus

7.9.1. OCHOBHblE NOHATKA

7.9.2.  Wepapxudeckad kiactepusayms

7.9.3. BeposiTHOCTHble MeTOAbI

7.9.4.  Anroputm EM

7.9.5.  Metop B-Cubed

79.6. HeaBHble MeTOAbI

VIHTenneKTyanbHbI aHanma TekcTa 1 06paboTka ecTecTBEHHOrO 3bika (NLP)
7.10.1. OCHOBHble NOHATKA

7.10.2. CospaHue kopnyca

7.10.3. OnwucaTenbHbli aHanns

7.10.4. BBefeHve B aHanus 4yBCTB

Mogynb 8. HelipoHHble CeTH, OCHOBA r/1y60KOro 06y YeHus

8.1.

8.2.

8.3.

rny6okoe obyueHve

8.1.1.  Bwabl rnybokoro obyyeHuns

8.1.2.  06nacTn NpuMeHeHUs rny6oKoro oby4eHus
8.1.3.  [lpenmylLiecTBa 1 HeOCTaTKM r1y6OKOro 06y4eHns
Onepauuu

8.2.1. Cymma

8.2.2.  TpoaykT

8.2.3. [llepeBog

Cnowu

8.3.1.  BxoagHon cnown

8.3.2.  CKpbITbIN crow

8.3.3.  BbIxogHow cnom
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8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

8.10.

CknenBaHve Cnoes 1 onepauum

8.4.1.  TpoeKT1poBaHUe apxUTEKTYp

8.4.2. CoelVHeHWe Mex Iy CNosiMu

8.4.3. PacnpocTpaHeHwe Bnepes

[locTpoeHne NepBovt HEMPOHHOW CeTH

8.5.1.  [lpoeKkTupoBaHune ceTu

8.5.2.  OnpefeneHvie BeCcOB

8.5.3. [lpaKkTuka ceTtn

TpeHaxep 1 onTuMmnsaTop

8.6.1.  Bbl6op onTmmMzaTopa

8.6.2.  YcTaHoBneHue hyHKLMM NOTEPD

8.6.3.  YcTaHOBNEHWE METPUKN

[pUMeHeHVe NPUHLMNOB HEMPOHHbIX CETEN

8.7.1.  ®OyHKUMM aKTMBaLMM

8.7.2.  O6paTHOE pacnpocTpaHeHme

8.7.3.  YcTaHOBKa napameTpoB

OT 61ONOrNHECKMX HEMPOHOB K MCKYCCTBEHHbBIM

8.8.1.  OyHKUMOHMPOBaHME BUONOrMYECKOro HEMPOHa
8.8.2. [lepefaya 3HaHWUI UCKYCCTBEHHBIM HEMPOHaM
8.8.3.  YcTaHoBEeHME B3aVMOOTHOLLIEHNUI MEXIY HUMWU
Peanusaums MLP (MHOrocnonHoro nepLenTpoHa) ¢ nomMolibto Keras
8.9.1.  OnpefeneHve CTPyKTypbl CETH

8.9.2. CocTaBneHune moaenmu

8.9.3.  06y4yeHue mogenu

TOHKas HacTpoyKa runepnapaMeTpoB HEMPOHHbLIX CETEN
8.10.1. Bbl60Op GyHKLMM aKTMBaLMK

8.10.2. YcTaHOBKa CKOPOCTH 06yYeHUs

8.10.3. YcraHoBKa Beca

Mogynb 9. O6yueHne rnyboKNX HEMPOHHbIX CeTel

9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

9.7.

[paaneHTHble 3aaayn

9.1.1. MeToabl ONTUMMU3aLNN rpaMeHTa

9.1.2.  CTOXacTu4eckune rpaiMeHTbl

9.1.3. MeToapl MHMUmManmsaLmnm Becon

[OBTOPHOE MCMONBb30BaHWeE NpeABapuTeNbHO 06YYeHHbIX COeB
9.2.1.  llepeHoc pe3ynbTaToB 06yYeHNs

9.2.2.  W3BneyeHne Npu3HaKoB

0.2.3.  Inybokoe obyyeHne

OnTrMmn3aTopbI

9.3.1.  CTOxacTuyeckue onTMMn3aTopbl rpaMeHTHOro crycka
9.3.2.  Ontumwmsatopbl Adam n RMSprop

9.3.3.  CoBpemeHHble OMTUMM3aTOpPbI

MporpaMMUpOBaHNe CKOPOCTM 0OYYEHNS

9.4.1.  ABTOMaTW4eCKOe yrnpaBJ/ieHne CKOPOCTbHO 06yYeHus
9.42.  Lumknbl 06yyeHns

9.4.3.  Ycnosua criaknsaHug

[NepeoueHka

9.5.1.  [lepekpecTHast Banngaums

9.5.2.  Perynapusauus

9.5.3.  MeTpuKuM oLeHKH

MpakTn4eckme pekoMeHaaLmnm

9.6.1.  KoHCTpyKuMa mogenn

9.6.2.  Bbl6Op METPUK 1 MapaMeTPOB OLieHKM

9.6.3. [lpoBepka rmnores

TpaHcpepHoe 0byyeHne

9.7.1.  TlepeHoc pe3ynbTaToB 06y4eHNs

9.7.2.  W3BneyeHne NpnsHaxkos

9.7.3. ny6okoe oby4yeHwve



9.8.

9.9.

9.10.

Mopaynb 10. HacTpoika Mofenei n obyyeHne ¢ nomoLsto TensorFlow

10.1.

10.2.

10.3.

10.4.

PacLumpeHwne faHHbIX

0.8.1.  [Npeo6pasoBaHUs M306PaxKeH

0.82.  DoOpMVPOBaHME CUHTETUHECKMX AAHHbIX
9.8.3. [lpeobpasoBaHue TekcTa

lpaKTnyeckoe NpUMeHeHWe TpaHCHEPHOro 0byYeHus
9.9.1.  llepeHoc pe3ynbTaToB 06yyeHNs

9.9.2.  M3Bne4yeHne Nprn3HaKos

9.9.3. Iny6okoe obyyeHne

Perynapusauusa

9.101. Lwul

9.10.2. Peryngapusauuns no NpUHUUMY MakCUMasibHOM SHTPOMUK
9.10.3. Dropout

TensorFlow

10.1.1. Vicnonb3oBaHwe 6ubnvnoTekn TensorFlow

10.1.2.  O6yyeHre mofenu ¢ nomolLsto TensorFlow
10.1.3. Onepaumu ¢ rpadukamu B TensorfFlow
TensorFlow v NumPy

10.2.1. BblumcnutensHasa cpega NumPy ansa TensorFlow
10.2.2. Wcnonb3oaHune maccueoB NumPy B TensorfFlow
10.2.3. Onepauun NumPy ansi rpadvkos TensorFlow
HacTpolika Mmogenei v anroputMoB 06y4eHus

10.3.1. TlocTpoeHe Nonb3oBaTeNbCKMX MOfENel ¢ NoMOLLbo TensorFlow

10.3.2. YnpaBneHvie napameTpamu 06y4eHnst

10.3.3. Vicnonb3oBaHmne METOAOB ONTUMM3ALIMM AN 06YyYeHNs
®yHKUMK ¥ rpadvikn TensorFlow

10.4.17. ®yHKumn B TensorFlow

10.4.2. Vcnonb3oBaHue rpaduKkoB A5 06y4eHns Moaeni

10.4.3. OnTumm3aums rpadoB ¢ NOMOLLbO onepauuii Tensorflow

10.5.

10.6.

10.7.

10.8.

10.9.

10.10.

CTpykTypa u conepxanve |33 tecn

3arpyska v npefiaputesibHas 06paboTka AaHHbIX ¢ MOMOLLbHO TensorfFlow
10.5.1. 3arpyska HabopoB AaHHbIX C NOMOLLb TensorFlow

10.5.2. TpenBaputenbHas 06paboTKa AaHHbIX C MOMOLLbHO TensorFlow

10.5.3. Mcnonb3oBaHwe MHCTPYMEHTOB TensorFlow Ana MaHunynMpoBaHusa AaHHbIMM
API tfdata

10.6.1. Wcnonb3osaHue API tf.data nna o6paboTKy AaHHbIX

10.6.2. TocTpoeHWe NOTOKOB AaHHbIX C MOMOLLbHO tf.data

10.6.3. VcnonbaoBaHwe API tf.data nna obyveHns moaenei

®opmat TFRecord

10.7.1. Wcnonb3oeanne API TFRecord ans ceprannsaumny gaHHbIX

10.7.2. 3arpyska dainos TFRecord ¢ nomoubto TensorFlow

10.7.3. Wcnonb3osaHue daitnoB TFRecord ans oby4eHna Moaenei

Cnow npeaBapuTenbHo 06paboTku B Keras

10.8.1. Wcnonbsosarue API npenpoueccnHra Keras

10.8.2. TocTtpoeHue pipelined npeaBapuTenbHo 06paboTki ¢ MoMoLLbio Keras
10.8.3. McnonbaoBaHwue APl npenpolieccuHra Keras A1 o6yyeHns Moaenei
MpoekT TensorFlow Datasets

10.9.1. McnonbaoBaHwe TensorFlow Datasets ans 3arpy3kn AaHHbIX

10.9.2. TMpeaBapuTenbHas o6paboTka AaHHbIX ¢ MOMOLLIO TensorFlow Datasets
10.9.3. McnonbaoBaHwe TensorFlow Datasets ans 06y4eHnst Moaenei
ocTpoeHne NPUNOXEHNS TYBOKOro 06y4YeHns ¢ NOMOLLbIO TensorFlow

10.10.1. MNpakTnyeckoe NpuMeHeHne

10.10.2. MocTpoeHWe NpunoXeHns rnyboKoro obyyeHus ¢ NomMoLLpto TensorfFlow
10.10.3. O6yyeHne moaenu ¢ nomouybro Tensorflow

10.70.4. icnonb3oBaHWe NpUNoXeHs And NporHO3npoBaHNS PesyibTaToB
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Mopaynb 11. [71y60K0€ KOMIMbKOTEPHOE 3PEHME C UCTIONb30BaHNEM 11.8. Knaccndukaums 1 nokanusauns B riy60KoM KOMIbIOTEPHOM 3PEHIM
KOHBOSFOLIMOHHbBIX HEMPOHHbIX CeTel 11.8.1. Knacendnkauns nsotpakenmii

, 11.8.2. OnpepaeneHne MeCTOMONOXEHNSA OOBEKTOB Ha M300PAKEHUAX
11.1. ApxwutekTypa Visual Cortex
B 11.8.3. O6Hapy><eHMe 06bEKTOB
11.1.1. ®YHKUMM 3pUTENBHO KOPbI
11.9. O6Hapy>xeHMe 06bEKTOB M UX OTCEXMBaHWE
11.1.2. Teopun BbIMUCANTENBHOMO 3pEHMS
5 11.9.7. MeTofbl O6HapYXXeHWsT 0O BEKTOB
11.1.3. Mopgenu 06paboTkun N306paXKeHwin

11.9.2. AnropuTMmbl OTCNEXNBAHMA OO BEKTOB
11.2.  KOHBONIOLMOHHbIE COU

11.9.3. Metofbl oTCNeXMBaHWA 1 TPACCUPOBKM

11.2.1. TloBTOpPHOE MCMOMb30BaHNE BECOB B CBEPTKE

11.10. CemaHTM4eckas cermeHTaumsa
11.2.2. KoHBontoumsa D

11.10.1. Tny6okoe 0by4eHWe ans CEMaHTUYECKO cermeHTaLmnm

11.2.3. OyHKUMM aKTUBaLMK
yred 3 11.10.2. O6Hapy>xeHWe KpaeB

11.3. Cnou knacteprsauny 1 peannsalmsa CnoeB Knactepusaumm ¢ nomMoLlbio Keras

11.10.3. MeTofbl CerMeHTaLmnm, OCHOBaHHbIle Ha npaBuax
11.3.1. TlyvHr vi CTpyanHr

11.3.2. Crntoumsanme Mogynb 12. 0O6paboTka ecTecTBeHHOrO A3blka (NLP) ¢ nomoLLbto

11.3.3. Buabl nynuHra eCTeCcTBEHHbIX peKyppeHTHbIx ceTert (NNN) 1 BHUMaHWS
11.4. Apxutektypbl CNN

11.4.1. ApxwutekTypa VGG
11.4.2. ApxutekTypa AlexNet

12.1. TeHepauud TekcTa C ucnons3osaHem RNN
12.1.1. 06yyeHve RNN ans reHepauuv TekcTa

12.1.2. TeHepaumsa eCTECTBEHHOIO A3blka ¢ nomMoLbro RNN
11.4.3. ApxutekTypa ResNet
12.1.3. TlpnnoxeHna ans reHepaLum TekcTa ¢ noMoLLbio RNN
11.5. Peanunsaums CNN ResNet - ¢ ncnonosoBaHnem Keras
12.2. CosfaHue oby4atolliero Habopa AaHHbIX
11.5.1. ViHMumanusaumsa Becos
12.2.1. ToaroToBKa AaHHbIX Ans 06ydeHns RNN
11.5.2. OnpepfeneHne BXOOAHOMO C/OdA
12.2.2. XpaHeHue obyyatoLLero Habopa AaHHbIX
11.5.3. Onpeaenexne BbIXOLHOIO CNOS
. 12.2.3. OuncTka 1 NpeobpasoBaHmne AaHHbIX
11.6. Vcnonb3oBaHwve NpefBapuTenibHO 06y4YeHHbIX Mofenei Keras .
5 12.2.4. AHanus HaCTpOeHWit
11.6.1. XapaKTepuCTVKW NpeaBapuTenbHO 06yYeHHbIX MOAeNeN .
. 12.3. PaHXupoBaHue MHeHN ¢ noMoLLbro RNN
11.6.2. Vcnonb3oBaHune npeaBapuUTebHO 00yYeHHbIX Moaenei
B 12.3.1. BbiABneHne TeM B KOMMEHTapHAX
11.6.3. TMpenmyliecTBa NpeaBapuTebHO 06y4YeHHbBIX MOAENEN .
12.3.2. AHanu3 HaCTPOEHWI C MOMOLLbIO anrOpUTMOB F1Y6OKOro 06y4eHNs
11.7. TMNpeaapuTensHO 0by4YeHHble MOAENM /15t TpaHChepPHOro obyyeHus .
12.4. CeTb KOAMPOBAHUA-AEKOANPOBAHNS AN HEMPOHHOIO MaLUMHHOIO NepeBoaa
11.7.1. TpaHchepHoe obyyeHne
12.4.1. 06yyeHve RNN ans MalWMHHOro nepesoaa
11.7.2. MNpouecc TpaHchepHoro o0byyeHns B .
12.4.2. Vcnonb3oBaHWe KogupyroLen-aeKoampyroLLes ceTv ANnd MallUHHOMO nepeBoja
11.7.3. TpenmyLlecTBa TpaHchepHOro obyyeHus
12.4.3. TloBbllEHNE TOYHOCTH MALLMHHOMO NepeBoaa ¢ MOMOLLbIO RNN



12.5.

12.6.

12.7.

12.8.

12.0.

12.10.

MexaHW3Mbl BHUMaHNS
12.51.
12.5.2. Vicnonb3oBaHWe MexaHM3MOB BHUMaHNUS A9 NMOBbILLEHNS TOYHOCTN MOAENN
12.5.3. lpenmyLlecTBa MEXaHNM3MOB BHVYMAHWS B HEMPOHHbBIX CETHAX

Peanusauma MexaHn3moB BHUMaHKsA B RNN

Mopenu TpaHcgopmepoB

12.6.1. Vcnonb3oBaHne Moaenein TpaHcpopmepos Ans 06paboTKi eCTECTBEHHOMO
A3blKa

12.6.2. MpuMeHeHWe Mofdenen TpaHCGHOPMEPOB AN 3PEHNS

12.6.3. TpenmyllecTBa Mofenei TpaHchopMepoB

TpaHcopmepb! ANt BUAEHNS

12.7.1. TpumeHeHne Moaenen TpaHc(opmMepoB Ans 3peHus

12.7.2. TpensaputenbHaa 06paboTKa AaHHbIX M306paXKEHNI
12.7.3. O6yyeHne Moaenn TpaHcHOpMepoB ANs 3peHus
BubnuoTeka TpaHcopmepos Hugging Face

12.8.1. Vcnonb3oBaHne GnbnnoTekn TpaHchopmepor Hugging Face
12.8.2. [MpumeHeHne GnbNAMOTEKM TpaHCGopmepoB Hugging Face
12.8.3. lpeunmyliiecTBa 6UGANOTEKM TpaHchopmepoB Hugging Face
[pyrune 6nénvotekn TpaHcpopmepos. CpaBHEHWE

12.9.1. CpaBHeHVe pa3nuHbix 61MOIMOTEK TpaHC(HOPMEPOB

12.9.2. Vcnonb3oBaHue Apyrvx 6U6ANOTEK TpaHCHOPMEPOB

12.9.3. TpenmyLlecTBa Apyrnx GnbanoTek TpaHCGHopMepoR

PaspaboTka NLP-npunoxenus ¢ ncnonbaosaHnem RNN 1 BHMMaHUs. MpakTnyeckoe
npUMeHeHne

12.10.1. PaspaboTka NpuioxXeHnsa Ans 06paboTki eCTECTBEHHOO A3blka C
ncnonob3oaHneM RNN 1 BHUMaHNA

12.10.2. icnonb3oBanue RNN, MexaH13MOB yxofa 1 MoAenei TpaHc(hopMepoB npu
BHeLpeHn

12.10.3. OueHKa NpaKTU4eCKOro NPUMEHEHNA

CTpykTypa u conepxanue |35 tecn

Mogynb 13. ABT03HKOA€EPHLI, GAN 1N ANDDOY3NOHHBbIE MOAENN

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

13.7.

SddeKTMBHbIE NpeACTaBNEHNSA AaHHbIX

13.1.1. CHWXeHMe pasMepHOCTU

13.1.2. Tny6okoe 0by4eHve

13.1.3. KomnakTHble npeacTaBneHuns

Peannsauma PCA ¢ HEMOMHbIM NIMHENHBIM aBTOMATUYECKMM KOAMPOBLLMKOM
13.2.1. Tpouecc 06y4eHns

13.2.2. BHenpeHne Python

13.2.3. Vcnonb3oBaHune TeCTOBbIX AaHHbIX

CTekoBble aBTOMaTUYECKME KOAMPOBLLNKM

13.3.1. Tny6oKve HEMPOHHbIE CETY

13.3.2. TloCTpoeHne apXUTeKTYP KOAMPOBaHWA

13.3.3. Mcnonb3oBaHWe MHCTPYMEHTOB
KOHBO/OLMOHHbIE aBTOKOANPOBLLMKMN

13.4.1. KOHCTPYKLMSI KOHBOJOLIMOHHON MOLENN
13.4.2. 06y4eHwve KOHBOMOLIMOHHOM MOAENW

13.4.3. OueHka pesynbraTton

LLlymonofaBsneHvie aBToMaTn4eCKMX SHKOLEPOB

13.5.1. TlpumeHeHne GUNbTPOB

13.5.2. TpoeKTnMpoBaHue Moaenern KoampoBaHms
13.5.3. Wcnonb3osaHue METOAOB perynapusaumnm
ABTOMAaTMYECKME Pa3pEXXEHHbIE aBTOMATUYECKME SHKOAEPDI
13.6.1. TloBbilLeHWe 3hHEKTUBHOCTM KOANPOBAHMS
13.6.2. MUHUMM3aELMSA YMCa NapaMeTPoB

13.6.3. TlpvMeHeHne METOAOB perynapusaLmm
ABTOMaTMYECKME BapUaLMOHHbIE SHKOAEPDI

13.7.1. Wcnonb3oBaHWe BapraLMOHHOW ONTUMMU3aLMK
13.7.2. Tny6okoe 0by4eHne 6e3 KOHTPONA

13.7.3. Tnybokue naTeHTHble NpeAcTaBNeHNS
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13.8.

13.9.

leHepaLus MoAHbIX n306paxkeHnii MNIST

13.8.1. PacnosHaHWe naTTepHoB

13.8.2. TeHepaumst N306paxeHNI

13.8.3. 06yueHue rnyboKnx HEMPOHHDBIX ceTeit
[eHepaTMBHble afBepPCapHble CeTU 1 ANDDY3UOHHbIE MOAENN
13.9.1. ®oOpMMPOBaHVE KOHTEHTA 13 M306PaXKeHW

13.9.2. MopgenvpoBaHue pacnpefeneHnii JaHHbIX

13.9.3. Vcnonb3oBaHWe COCTA3aTENbHbIX CETEN

13.10. Peanusauunsa moaenem

Mopgynb 14. BUOMHCNIMPUPOBAHHBLIE ANIFOPUTMbI

14.1.
14.2.
14.3.
14.4.

14.5.

13.10.7. MpakTuyeckoe nprMeHeHne
13.10.2. Peanusaunsa mogenem

13.10.3. Micnonb3oBaHWe peanbHbIX AaHHbIX
13.10.4. OueHka pesynbraTos

BBefeHvie B GMOMHCNMPYPOBaHHbIE anropuTMbl

14.1.7. BBefeHne B GUOMHCINPUPOBAHHbIE anropUTMbl

ANTOpUTMbI COLManbHOM aganTtaumm

14.2.1. BMOWHCNMPUPOBAHHbIE anropUTMbl, OCHOBAHHbIE Ha MypPaBbMHbIX KONOHMAX
14.2.2. PasHOBWAHOCTU anropuTMOB MypaBbUHbIX KONOHWN

14.2.3. AnropuTMbl, OCHOBaHHbIE Ha 06/1aKax ¢ YacTULaMM

[eHeTnYecKne anropuTMbl

14.3.1. O6uas cTpyKTypa

14.3.2. BHefpeHne OCHOBHbIX OMepaTopoB

CTpaternm 0CBOEHUSA 1 UCMONb30BaHWA MPOCTPaHCTBA Af1A FEHETUHECKMX anropuTMOB
14.41. Anroputm CHC

14.4.2. MynsTMoLasbHble 3aa4n

Mopenu aBoNtoUMOHHBIX BbluvcneHni (1)

14.5.7. OBOJOLMOHHbIE CTpaTernu

14.5.2. 3BOMKOLMOHHOE NPOrpaMMMpPOBaHne

14.5.3. ANroputMbl, OCHOBaHHbIe Ha AnddepeHLmanbHON 9BOMOLMM

14.6.

14.7.

14.8.

14.9.

14.10.

Mopgenu aBOMOLMOHHbIX BbluvcneHnii (I1)

14.6.1. Mopaenw 3BOMOLMM, OCHOBaHHbIE Ha OLIeHKe anroputMoB pacnpefenexus (EDA)
14.6.2. TeHeTn4eckoe NporpaMmMmnpoBaHmne

pviMeHeHMe 9BOMFOLIMOHHOMO NPOrPaMMMPOBaHNS MPY HapyLLEHUAX 06y4aemMoCTu
14.7.1. O6y4eHne Ha OCHOBE NpaBw

14.7.2. 9BOMOLMOHHbBIE METO/bI B 3a/ja4ax BbI6GOpa aK3eMmnnapa

MHoroLeneBble 3a4a4m

14.8.1. KoHuenuus JOMUHMPOBaHWA

14.8.2. TlpyMeHeHMe 3BOMOLMOHHbBIX aNroOpUTMOB 1 PELLEHNS MHOIOLENEeBbLIX 3a4ay
HelpoHHble ceTn (1)

14.9.1. BBeneHWe B HEMPOHHbIE CETH

14.9.2. TlpakTnyecKknit npumMmep ¢ HeMPOHHbIMU CETAMM

HeiipoHHble ceTu (I1)

14.10.1. TpuMepbl NCNONB30BaHNSA HEMPOHHbIX CETEN B MEAULMHCKNX NCCNELOBaHNSX
14.10.2. TprMepbl UCMONb30BaHWA HEMPOHHbIX CETel B SKOHOMMKE

14.10.3. MNprMepbl UCNOMIb30BaHWA HEMPOHHbLIX CETER B UCKYCCTBEHHOM 3PEHNM

Mogaynb 15. ICKYCCTBEHHbIN MHTENNEKT: CTPATETUN U MPUMEHEHUS

15.1.

15.2.

15.3.

®uHaHcoBble yCnyru

15.1.1. TMocnencTeus NPUMEHEHNS UCKYCCTBEHHOrO UHTennekTa (M) B cdhepe

(1HaHCOBbIX YCYr: BO3MOXHOCTM 1 NPO6AEMbI
15.1.2.
15.1.3.
15.1.4.
rocnefncTBus NPUMEHEHNSA NCKYCCTBEHHOIO MHTENIEKTA B 3APaBOOXPaHEHNN
15.2.1. TMocneacteus I B cekTope 3apaBoOXpaHeHNs. BO3MOXHOCTH v Npobembl

[MpMepbl NCNoNb30BaHNS
MoTeHUManbHble pUCKK, CBA3aHHbIE C UCNOb30BaHKeM M
MoTeHuUmManbHble 6yayLine pa3paboTki/mcnonb3oanHus A

15.2.2. Tlpumepbl NCNONBb30BaHNS

Pucku, cBA3aHHbIe C 1UCnofib3osaHveM VW B 34paBooxXpaHeHnm
15.3.1. TloTeHuUManbHble pUCKK, CBSI3aHHbIE C UCMOMNb30BaHnem Vi
15.3.2. ToTeHuManbHble Gyaylivie pa3paboTKm/ncnonb3oBaHms A



15.4.

15.5.

15.6.

15.7.

15.8.

15.9.

15.10.

Po3Hn4Has Toprosisi

15.4.1. Nocnencteus VIV B posHMYHOV Toprossie. BO3MOXHOCTU 1 Npobaembl
15.4.2. TlpnMepbl UCNONb30BaHUA

15.4.3. TloTeHuManbHble pUCKK, CBSI3aHHbIE C MCNONb30BaHnem Wi

15.4.4. TloTeHumanbHble 6yayLmne paspaboTki/Mcnonb3oBaHnsa M
[TpOMBbILWIEHHOCTD

15.5.1. Mocneactsusa W ana npoMbIWAEHHOCTH. BO3MOXHOCTU 1 Npo6nembl
15.5.2. [MpMepbl CMONb30BaHNA

[NoTeHLManbHble pUCKK, CBA3aHHbIE C MCMOMb30BaHeM VI B MPOMBbILLNIEHHOCTU
15.6.1. TMpuMepbl UCMONb30BaHNA

15.6.2. [loTeHUManbHble PUCKK, CBA3AHHbIE C UCMOMb30BaHnem Vi

15.6.3. [MoTeHuManbHble 6yayLve pa3paboTku/mcnons3osanHmnsa NiA
[ocynapcTBeHHOe yrpaBreHne

15.7.1. TlocneacTBMaA UCMOb30BaHUS NCKYCCTBEHHOMO MHTENEKTA B FOCYJapCTBEHHOM
yrnpaBneHnn. BosMOXHOCTY 1 NPoGIeMb!

15.7.2. TlpuMepbl UCMONb30BaHWA

15.7.3. TloTeHUManbHble pUCKK, CBA3AHHbIE C UCMOMb30BaHnem Wi
15.7.4. TMoTeHuManbHble GyayLve pa3paboTku/mcnons3osanHmnsa NiA
O6pasoBatesibHasa cdhepa

15.8.1. [MocnencTBMs NCNONb30BaHMSA MCKYCCTBEHHOMO MHTENIEKTa B 06pa30BaHui.
BO3MOXHOCTM 1 Npo6AeMbI

15.8.2. TMpuMepbl UCNONb30BaHWA

15.8.3. [loTeHUManbHble pUCKK, CBSA3AHHbIE C UCMOMb30BaHnem Vi
15.8.4. ToTeHuManbHble GyayLve pa3paboTku/ncnons3osanHmnsa N
J1lecHoe 1 cenbCkoe X03AnCTBO

15.9.1. Tlocneactsusa VI ana necHoro 1 CenbCKOoro Xx03ancTaa. Bo3aMo)KHOCTY 1
npo6nemMbl

15.9.2. TlpuMepbl UCNONb30BaHWA

15.9.3. [loTeHUManbHble pUCKK, CBSA3AHHbIE C UCMOMb30BaHuem Vi

15.9.4. TMoTeHuManbHble GyayLme pa3paboTku/mcnons3osarHmnsa NiA

Kagposble pecypcbl

15.10.1. MocnencTeus M ansa KaapoBbIx PecypcoB. BO3MOXXHOCTM 1 Npobnembl
15.10.2. MprMepbl MICNONb30BaHNS

15.10.3. MoTeHUManbHble pUCKK, CBSA3aHHbIE C UCMOMb30BaHuem Wi

15.10.4. MoTeHUMansHble Gyaylme pa3paboTku/mcnons3osanHmnsa NiA

CTpykTypa u conepxanve |37 tecn

[103MLMOHMPYTE CEBS Ha PbIHKE
Tpyaa c nomouybro 100% oHamH-
nporpamMmbl, KOTopas agantupyeTcs
K BalUMM MOTPEOHOCTAM U MO3BOJISIET
MOrpy3nTbCS B MPOLIECC 06yYeHMS"



06
MeToaonorus

[laHHas yyebHas nporpamMma npeanaraet ocobblii cnocobd obyderms. Hatua
MeTo[0/10r1st paspaboTaHa B pexKMMe LMKIMYeckoro obyyeHns: Relearning.

[laHHas cuctema 06y4YeHns NCNOb3YeTCs, HanpuMep, B CaMblX MPECTUMKHbIX
MeAVLMHCKMX LLKOMax Mypa 1 NprusHaHa ofHOM U3 caMblX 9P hEKTUBHbBIX
BeAYLIMMY U3LaHUAMM, TaKUMW Kak XKypHan MmeguuyuHbl HoBow AHInu.
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OTkpoviTe 4515 cebsi MeToamKy Relearning, koTopasi
OTBepraeT TPaANLNOHHOE JIMHENHOE 06YYEHME, YTOObI
rokasaTb BaM LMK/INYECKME CUCTEMbI 06YYEHUS: CIIOCO6,
KOTOPbIV [JOKa3aJ1 CBOK) OIPOMHYHO 3(h(PEKTUBHOCTb,
0CO6EHHO B npeameTax, TPEOYHOLMX 3arOMUHaHNS"



tecn 40| Metogonorus

NccnepoBaHne KenCcoB A/1a KOHTEKCTyanusawmm
BCEro coepxaHus

Halla nporpamMma npefnaraeT peBOMOLMOHHbBIA METOA Pa3BUTUA HABbIKOB U
3HaHWN. Halla uenb - yKpenuTb KOMMNETEHUMN B YCIIOBUAX MEHSAIOLLIENCA Cpeapb,
KOHKYPEHLMM 1 BbICOKNX TPEOOBAHWNA.

C TECH Bbl CMOXETE [103HaKOMMUTbCS
CO COCOOOM 06YYEHWS, KOTOPbLIN
OrpOBEPraeT OCHOBbI TPAANLIMOHHBIX
METO/0B 06pa30BaHMs B
YHMBEPCUTETAX 10 BCEMY MUPY”

BbI nonyunte goctyn K cucteme
06yYeHMSs, OCHOBAHHOM Ha NOBTOPEHUH,
C eCTECTBEHHBIM W MPOrPECCUBHbBIM
06YYeHNEM 10 BCEMY Y4EOHOMY /1aHy.




B xone coBmecTHOM JeATenIbHOCTH

M PAaCCMOTPEHMS peasibHbIX KENCOB
CTYAEHT HaY4YNTCS pas3peLlaThb C/I0XKHbIE
CUTYaLmm B peaslbHoM GU3Hec-cpese.

Metogonorua |41 tecn

MHHOBALMOHHDIN M OTAINYHDIN OT APYrMx MeTof 06y4eHus

91a nporpamma TECH - MHTEHCMBHas nporpamMmMa o6ydeHus, Co3aaHHas ¢ Hyns,
KOTopast NpeafiaraeT camble CIOXHbIE 3a[a4u 1 peLLeHns B 3To 061acTu Ha
MexayHapoAHOM ypoBHe. brnarofapsi aToM MeTOLONOMMK YCKOPSAETCS NIMYHOCTHbIN U
NpohecCnoHanbHbIV POCT, ieNas pellatoLLnii War Ha MyTu K ycnexy. MeTo/ Kencos,
COCTaBNSAOLLMIA OCHOBY JAHHOMO COAEPXKaHKs, 0becneynBaeT cnegoBaHne cambiM
COBPEMEHHbBIM S3KOHOMMYECKMM, COLManbHbIM 1 MPOMECCMOHATbHBIM Peanvam.

Halua nporpamMma rotoBuT Bac K
PELLIEHNO HOBbIX 3a/a4 B YCII0BUSIX
HeOornpeaeneHHOCTN N JOCTUMXKEHMIO
ycrexa B Kapbepe”

MeToa KelcoB ABNseTcst Hambosee LLMPOKO MCMONb3YeMON CUCTEMOI 06yYeHNs
ANyYWUMK npenogasaTensMn B Mupe. PaspaboTaHHbii B 1912 rogy Ans Toro, Y4tobbl
CTYOEHTbI-FOPUCTbI MOTIN M3y4aTb NPaBO He TOMbKO Ha OCHOBE TEOPETUYECKOrO
cofepyXaHusi, METO/] KEMCOB 3aK/IFO4aETCst B TOM, YTO UM MPeACTaBNAOTCS pealibHble
CNOXHblE CUTYaLMN ANA NPUHATUS 060CHOBAHHbBIX PELLEHNIA N LEHHOCTHbIX CY>KAEHW
0 TOM, KaK vx paspeLunTb. B 1924 roay oH 6bln yCTaHOBMEH B Ka4ecTBe CTaHAapTHOro
MeTofa 06yyYeHns B [apBapACKOM YHUBEPCUTETE.

Y70 [OMKEH AenaTb NpodeccrioHan B onpeaeneHHol CuTyauum? MIMeHHo ¢ aTum
BOMPOCOM Mbl CTalIKMBaeMCs Mpw UCMOMb30BaHUM Kelic-MeToAa - METOAa 06y4eHus,
OPVEHTUPOBAHHOIO Ha fleficTBME. Ha NPOTSKeHWM BCel NporpaMMbl CTyAeHTb 6yayT
CTaNKMBaTbCS C MHOMOUYUCTIEHHBIMI PeasbHbIMM CIyYasMm 13 XXU3HW. VM npuaetcs
VHTErpuMpoBaThb BCE CBOW 3HaHWS, NCCNe0BaTh, apryMeHTUPOBATbL U 3aLLMLLATL CBOU
VAEW VI PELLIEHNS.



tecn 42|Metomonorus

MeTtogonorus Relearning

TECH addekTnBHO 06beAMHSAET MeTOA KeincoB ¢ cucTemoit 100%
OHNanH-06yYeHms, OCHOBAHHOW Ha MOBTOPEHWH, KOTOpas codeTaeT
8 pasnyHbIX AMOAKTUYECKMX 9NIEMEHTOB B KaXKJOM YPOKe.

Mbl ynyyliaem MeToA KENCOB C MOMOLLbIO nyyulero metoga 100%
OHNanH-06y4eHus: Relearning.

B 2079 rogy mbl JOCTUIIN JTy4LLINX
pe3y/ibTaToB 0byYeHUsI cpean Beex
OHJ1aViH-YHUBEPCUTETOB B MUPE.

B TECH Bbl 6yfeTe yumntechb N0 NepeoBON METOAMKE, pa3paboTaHHO
[151 NOArOTOBKM pyKoBoamMTeNe 6yayliero. 3T0T METOA, MrpatoLLmii
BeyLLYHO pOSib B MMPOBOW Nedarorvike, Hasblaetca Relearning.

learning
from an
expert

Hall yHUBEpCUTET - €AMHCTBEHHbIV BY3, UMEROLLNIA NIULIEH3UIO Ha
MCMNOJIb30BaHNe 3TOro ycnelwHoro Metoga. B 2019 rogy Ham yaanochb
MOBbICUTb OBLLNIA YPOBEHb YAOBNETBOPEHHOCTH HALLMX CTYAEHTOB
(ka4ecTBO NpenofgaBaHus, Ka4ecTBO MaTepuasnos, CTPYKTYpa Kypca,
LENN...) N0 OTHOLLEHUIO K MOKa3aTensaM JyyLlero oHnanH-yH1BepceuTeTa.
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B Halleln nporpamme obyyeHme He SBNSETCS MMHENHBIM MPOLIECCOM, @ MPOVICXOANT

no cnupanu (Mbl y4UMCS, pasy4urnBaemMcs, 3a6bIBaeM 1 3aHOBO yunmcs). MosTomy

Mbl [JOMOSHAEM KaXK/ibli M3 3TUX 3N1EMEHTOB MO KOHLEHTPUYECKOMY MPUHLNMY.
Bnarogaps atoit MeToavke 6onee 650 000 BbINYCKHWUKOB YHUBEPCUTETOB JOOUINCH
6ecnpeLefeHTHOro ycnexa B Takux pa3HbIix 061aCTAX, Kak BUOXMMUS, FreHeTUKa,
XMPYPIrvs, MeXyHapoAHOe NpaBo, yIpaBieHYeCcKe HaBbIKY, CMOPTUBHAA HayKa,
hurnocodus, NpaBo, MHXEHEPHOE AEN0, XXYPHANNCTUKA, NCTOPUS, PUHAHCOBbIE PbIHKM 1
MHCTPYMEHTbI. Hallia MeToaonorsa npenojaBaHns paspaboTaHa B cpefie C BbICOKMMM
TpeboBaHVAMM K YPOBHIO MOAFOTOBKM, C YHUBEPCUTETCKNM KOHTMHIEHTOM CTYAEHTOB C
BbICOKVM COLManbHO-3KOHOMUYECKUM YPOBHEM U CpefH1M BO3pacToM 43,5 rofa.

MeTtoanka Relearning no3BomMT BaM yYnUTbCS C MEHBLLMMM
YCUIIMSIMN 1 60JTbLLIEV 3PPEKTMBHOCTBIO, BCE 60JIbLLIE
BOBJ/IEKas Bac B MPOLIeCC 06YYeHMSs, pa3BMBasi KDUTUYECKOE
MblLLITIEHNE, OTCTanBas apryMeHTbl v MPOTMBOMNOCTAB/ISASA
MHEHWS, YTO HEMOCPEACTBEHHO NMPUBEAET K yCriexy.

CornacHo nocneaHnM Hay4HbIM JaHHbIM B 06/1aCTW HEMPOHaYKK, Mbl HE TONbKO
3HaeM, Kak opraHn3oBaTh MHGOPMaLMIO, aen, 06pasbl M BOCMIOMUHAHMS,

HO M 3HAEM, YTO MECTO U KOHTEKCT, B KOTOPOM Mbl YTO-TO Y3HANU, UMEIOT
byHAaMeHTabHOe 3HaYeHWe Ans Hallei CNOCOBHOCTH 3aNOMHUTL 3TO U
COXPaHUTb B FUMMNOKaMMe, YTo6bl yAepXKaTb B J0/ITOCPOYHOR NaMAaTK.

TaknM 06pasoM, B paMKax Tak HasbIBaeMOro HeMPOKOrHUTUBHOMO KOHTEKCTHO-
3aBVICMMOrO 3/1EKTPOHHOIO 0OYYeHNs, PasnnyHble 3NEMEHTbI HaLLEN
NPOrpamMmbl CBSA3aHbl C KOHTEKCTOM, B KOTOPOM Y4aCTHWK Pa3BUBAET CBOO
NpoheCCMOHaNbHYH NPaKTUKY.
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B paMkax aToi nporpaMmbi Bbl NoJsly4aeTe AOCTYN K NyYlUUM y4ebHbIM MaTepuanaM, NoAroToB/IEHHbIM
crneuuanbHo ANs Bac:

Yye6HbIit MaTepuan

>

Bce anpakTnyeckre matepuanbl CO3Aat0TCA NpenogasaTensMm CreumnanbHo
[151 CTYAEHTOB 3TOr0 Kypca, YTOObI OHM BblIN AEACTBUTENBHO YETKO
CchOPMYNMPOBAHHBLIMM 1 MONE3HBIMU.

3aTeM Bcs nHhopMaLms NepeBoanTCs B ayaMoBmayasnbHblii hopmat, cosfaBas
OVCTaHUMOHHbIN pabounii metoa TECH. Bece 3To ocyLLecTBASIETCS C MPUMEHEHNEM
HOBEWMLLMX TEXHOMOMNiA, 06ECNeYnNBarOLLMX BbICOKOE Ka4ecTBO KaxkJoro 13
npeacTaBlieHHbIX MaTepnasoB.

MacTtep-knaccbl

CyLLecTBYHOT Hay4Hble JaHHble O NOJIb3e SKCNEPTHOro HAbMAEHNS
TPETHEN CTOPOHbI.

Tak HasblBaeMbli METO[ O6yL|eHl/IFI Yy SKCNnepTa yKPennaeT 3HaHUA N NaMATb,
a TaK>xe cbopMleyeT YBEPEHHOCTb B HaLLWX 6y,£l,yLL|,I/IX CNOXXHbIX peleHnAX.

npaKTm(a HaBbIKOB U KOMﬂeTeHLlMﬁ

CTyaeHTbl ByayT OCYLLIECTBAATb AEATENbHOCTb MO PA3BUTUIO KOHKPETHbBIX
KOMMETEHLMI 1 HAaBbIKOB B KaxkA0W NpeaMeTHOM o6nacTu. [pakTvka v AnHamMmnka
NPUOBPETEHNA 1 PA3BUTUSA HABbIKOB M CMIOCOBHOCTEN, HEOOXOANMbIX CHELNanCTY
B pamMKax rnodannsasmi, B KOTOPO Mbl SKUBEM.

OononHuutenbpHasa nuTepartypa

Hogelilme cTaTby, KOHCEHCYCHbIE IOKYMEHTbI 1 MEX/lyHapo/Hble PyKOBO/CTBA
\l/ BKJIHOYEHbBI B CMIVCOK NINTEPATYpbI Kypca. B BupTyanbHol 6uénuoteke TECH cTyaeHT
6YneT MMETb [OCTYN KO BCEM MaTepuasniam, Heo6X0AMMbIM s 3aBEPLLIEHNST 0BYYEHNS.
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MeTop KeiicoB

MeTog JONONHUTCS NOAGOPKO NYYLLINX KENCOB, BbIGPaHHbIX CrieuvanbHo ANd
aTOM KBanubukaLmm. Keicbl NpeacTaBnaroTCA, aHanMsnMpyroTcsa 1 NpernoaatoTes
NYYWUMM cneupanicTamMmn Ha MeXXayHapoaHOK apeHe.

MHTepaKTMBHbIe KOHCMEeKTbl

MbI NpeicTaBNseM Coflep)KaHNe B NPUBEKATENbHOM U AVHAMUYHON
MynbTUMeaniHOM (hopMe, KOTopast BKIOYaeT ayamno, BULEO, N306PaXKeHNs,
Avarpammbl 1 KOHLIeNTyanbHble KapTbl A58 3aKPEnIeHNst 3HaHWA.

9Ta yHMKanbHas obydatoLlias cucteMa ana npeacTaBneHms
MYNbTUMEONMHOrO coaepyKaHma 6bia oTMedYeHa KomMnaHuein Microsoft kak
"EBponelickast uctopms ycnexa'.

TeCTMpOBaHMe U NOBTOPHOE TeCTUupoBaHue

Ha MPOTAXEHUN BCem nporpaMmbl Mbl MEPUOANYECKN OLEeHBaeEM M NnepeoLeHnBaem
Baln 3HaHWNA C MOMOLLBHO OLEHOYHbIX M CaMOOLEHOYHbIX ynpa>+<HeH|/|l7|: TaK Bbl
CMOXEeTE y6eﬂ,MTbCﬂ, YTO AOCTUraeTe NOCTaBNEHHbIX LENen.




07
KBanudpukauus

CneumnannanpoBaHHas MarucTpaTtypa B 061acTh MIcKyCCTBEHHbI
VHTENNEKT rapaHTUpyeT, MOMUMO CaMOro CTPOIOro M COBPEMEHHOMO
06y4eHus, nosyyeHre aunnoma 06 oKoHYaHumn CneumnannampoBaHHow
MarncTpaTypbl, BbigasaemMoro TECH TeXHONormyecknm yHMBepCUTETOM.




Keanudukauus | 47 tech

YcnelHo npovigute aTy rnporpaMmmy v
MOJ1yYnTE YHUBEPCUTETCKMI ANMIIOM
6€3 X/10M0T, CBA3aHHbIX C M0e34Kamm
M OPOPMIIEHNEM [JOKYMEHTOB"



tech 48 | Keanudukaums

[aHHasa CneunanuampoBaHHas MarucTpatypa B 06n1acTi McKyccTBeHHbIN HAvnnowm, BblaaHHbIM TECH TexHonornyeckum yHuBepCcuTeToM, NoATBEPXKAAET
UHTENNEKT COAEPXKUT CaMYHO MOJTHYHO 1 COBPEMEHHYHO MPOrpaMmy Ha PbIHKE. KBa/mMdyKaumio, noyyeHHyto 8 CreunanuaupoBaHHon MarucTpaType, v
COOTBETCTBYET TPEOOBAHMAM, 06bIYHO NPeabABASEMbIM GUPXXaMM TPYaa,

*
ocse NpoXoXAeHWa aTTecTallm CTYAEHT NOAYYMT MO NOYTe* C NOATBEPXKAEHNEM KOHKYPCHbIMM 3K3aMeHaM 1 KOMUTETaMM MO OLIEHKe Kapbepbl.

nony4vyeHnd COOTBeTCTByPOLLI,VIVI ONTIIOM CﬂeLl,VIaHI/I3I/IpOBaHHOI7I MarucTpaTypbl,

BblAaHHbI TECH TexHonornyeckum yHuBepcuTeTom. Jvnnom: CneunanuamposaHHas MarucTpatypa B 06nacTu McKyccTBeHHbIN
WHTENNeKT

KonnyecTBo y4ebHbIx Yacos: 1500 yacoB

Q
TEXHOsI0rn4eckm CneunanusnpoBaHHas MarucTpatypa B 061acTi MCKYCCTBEHHbI UHTENNEKT
» yHMBEpcUTeT
____________________________________________________________________________ O6Lyee pacnpeaeneHme yye6Horo nnaxa O6luee pacnpeaeneHve y4e6Horo nnaxa
Hacrosumit Tun npeamera Yace! Kypc  Mpenwmer Yachi  XapakTep
DIM I-I n 0 M O6szatenshbiit (06sizar.) 1500 19 OCHOBbI UCKYCCTBEHHOO MHTeIeKTa 100  O6s3aT
Heobrsarenshbii (Heobrsar.) 0 1° BUABI Y KUBHEHHBI LKA AaHHBIX 100 O6ssat
CBUAETENbCTBYET O TOM, YTO BHelwkme cTaxposkm (BC) 19 [laHHbIE B MCKYCCTBEHHOM UHTENNIEKTE 100 O6sizar
Mru/Mxa_____________ C LOKYMEHTOM, YAOCTOBEpPAIWMA IMUHOCTb_____ Marvcrepckas aucoeprauns (M) 0 19 [lo6biva panHbix. OT60p, IpeABapHTENbHas obpaboTkau 100  O6sizat
Ocsoun(a) v ycnewHo npouwen(na) akkpeAuTaLuio nporpamMmbi Beero 1500 npeoGpasosaHue
1°  ANropuTM M CNOXHOCTb B UCKYCCTBEHHOM WUHTEN/eKTe 100 O6szar
1° WHTennekTyanbHble CUCTeMbl 100 O6szar
CNEUNATTIU3NPOBAHHAA MATUCTPATYPA 19 Mawmoe 0Gyere 1 AoGita aaHHbX 100 O6naar
1° HefipoHHble CeTi, 0CHOBA FNYBOKOro 0GyueHus 100 O6sisat
B o6nact 19 O6yueHme FYGOKMX HeMpOHHIX CeTeit 100 O6sisar
~ 1° Hactpoiika Moaenei 1 o6yyeHue ¢ noMoubio TensorFlow 100  O6ssat
MCKyCCTBeHHbIVI WUHTEeNNeKT 1o FnyGokoe pHoe peite o 100 O6saar
[aHHbI AUNAoM creunanm3upoBaHHoi NporpamMmMbl, NPUCYXKAaeMblid YHUBEPCUTETOM, R HOHBOIOUMOHHEIX HEMPOHHbLIX CeTert
cooTBeTcTBYeT 1500 y4ebHbIM Yacam, ¢ AaTon Hayana AA/MM/ITTT U faToi OKOHYaHNA AA/MM/TTTT. 1° O6padoTka ecTecTeexHoro asbika (NLP) ¢ nomouisio 100 OGsizar
cereit (NNN) u
TECH ABNAETCA YaCTHbIM BbICLUMM Y , npu: MuHucTepctBOM 1° AsToarkopepel, GAN v anddyavoHHbie Mopenm 100 O6ssat
HapoaHoro o6pasoBaHua Mekcuku ¢ 28 utoHs 2018 roaa. 1°  BMOMHCNMPUPOBAHHbBIE aNropuUTMb! 100 O6szar
1° i > cTpaTerum u 100 O6ssat
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unique TECH

*laarckuit anocTunb. B cnyyae, ecnu CTyAeHT NoTpebyeT, 4To6bl Ha ero AMMIOM B 6yMaxHOM dopmaTe 6bi1 npocTassieH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT Heo6xoAMMbIe Laru Ans ero noayvyeHus 3a AonONHUTENbHYO NiaTy.
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TEXHOJIOMNYECKNN
» yHUBEpcuteT

CreunanMsnpoBaHHas
MarmcTpartypa
VICKYCCTBEHHbBIN UHTENNEKT

» (opmaT: oHnamH

» [pogomxuTensHocTb: 12 MecsLeB

» YyebHoe 3aBefieHne: TECH TexHonornyeckuin yausepcutet
» Pexxnm obydeHwns: 164./Hepens

» PacnucaHue: no cBoemy yCMOTPEHUIO

» OK3aMeHbl: OHNaunH



CneunannsmpoBaHHaa MarmcTpartypa
ICKYCCTBEHHbIN MHTENNEKT

Q
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