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01
[lpe3eHTaUuUSA

MprMeHeHMe UCKYCCTBEHHOrO MHTennekTa (M) B AM3aiiHe Npon3Beno
PEBOSIOLMIO B CO3JjaHNM 1 paspaboTke NpoayKToB. MM paclumpsieT BO3MOXHOCTU
IS KpeaTMBHOCTK, Npeasiarasa nepefoBble MHCTPYMEHTbI aBTOMATUYECKOro
reHepupoBaHWs, YCKOPASt KpeaTMBHbIN MPOLECC M NO3BOSA AM3aliHepam
nccnenoBaTb MHOXECTBO BapMaHTOB 3a MeHblee BpeMs. OH Takxke OnTUMU3MpyeT
paboTy Nonb3oBaTenei, aHanna3npys AaHHble 1 WabnoHbl A5 co3aaHma 6onee
NHTYWUTUBHbIX 1 NMEPCOHANN3NPOBaHHbIX MHTepdencoB. M Takke nrpaeT KnoveByto
pOJib B ONTUMM3aLIMM AM3aliHa, o6neryas UciblTaHWs ¥ MOAEMPOBaHME, KOTOPble
NOBbILLAOT QYHKLMOHANBHOCTb 1 3DHEKTUBHOCTb NMPOAYKTOB. VIMEHHO MOSTOMY
TECH paspaboTan aTy nporpammy, OCHOBaHHYO Ha HOBATOPCKOM MOAXOAe
Relearning, KOTOpbIit 3aKnto4aeTcst B NOBTOPEHMM KIHOYEBbIX MOHATNIA 415
[EeNCTBUTENBHO 3D MEKTUBHOIO 06YYEHMS.




MpesenTauus | 05 tec’,

[lprmeHeHne NCKyCCTBEHHOIo
WHTEJINIEKTa B N3anHe M03BOJIAET
clienaTh KpeaTuBHbIV npoLjecc bosiee
WHHOBALIMOHHbIM, OPUEHTUPOBAHHbIM
Ha roJsIb30BaTesisi, YTO CroCOb6CTBYET
MOCTOSIHHOMY Pa3BUTUHO 3TOV 061acTh'"
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MckyccTBeHHbIN nHTennekT (M), BHEAPEHHDBIN B chepy AnsaliHa, paamnkanbHo
M3MEeHMN CNOoCcobbl 3ayMKM 1 pa3paboTKM NPOEKTOB B 3TOM oTpacau. OgHO 13
Hanbonee 3aMeTHbIX MPENMYLLECTB 3aKNHOYaeTCA B ONTUMM3aLMN KPEATUBHOMO
npoLecca, Korga anroputMbl UCKYCCTBEHHOMO MHTENIEKTa MOTYT aHanmM3npoBaTb
60bLUINE MACCUBbI AaHHbIX ANS BbIABNEHNA 3aKOHOMEPHOCTEN ¥ TeHAEHLMIA,
NpefocTaBnad LeHHble CBEAEHUA, KOTOPbIe BLOXHOBIAOT Ha MPUHATHE
[OV3aNHEPCKNX PELLEHNI.

Mo aToit npuunHe TECH npeanaraeT AnsaiHepamM NponTy MarncTpaTypy B 06nacTu
MICKYCCTBEHHOIO MHTENNEKTA B AM3aiHE — YHUKAMbHYIO NePCNeKTHBY, KOTopas
06beMHAET HOBble TEXHONOMMM C CO3aHNeM KpeaTUBHbIX NMPOAYKTOB. Ero LenocTHbIN
NoAXo[ He TOMbKO O6ECMEeYNT CTYAEHTOB TEXHUYECKMMM 3HAHWSMU, HO 1 OKaKeT
BANSIHME Ha OTUKY W YCTONUYMBOE PA3BUTWE, FAPAHTMPYS, YTO CTYAEHTbI OyayT roToBbI
peLlaTb COBPEMEHHbIe MPobnemMbl B 3TO 061acTu.

[leicTBUTENBHO, pasHooBpasme TeM, KOTopble BYAyT PaCCMOTPEHbI, OT
aBTOMATWUYECKOrO CO3aH1s KOHTEHTa 40 COKPaLLEHMs 0TXO40B B NpoLecce
NPOEKTUPOBAHNSA, OTPAXAET LUMPOTY NPUMeEHEHNA I B pasnndHbIX ANCLMNINHAX.
Kpome Toro, oco6oe BHUMaHKe 6yAeT yaeneHo aTUKe 1 BO3AENCTBUIO Ha
OKpY»KatoLLO cpeay — BCe 3TO AeNaeTcs A/1A TOro, YToObl CO3/4aThb 3HAROLLMX

1 KOMMETEHTHbIX CrELManncToB.

MporpamMma TakyKe BKOYaeT B ce6 aHaNUTUKY AaHHbIX 415 MPUHATUS AN3aNHEPCKIX
PELLEHWIA, BHELJPEHNE CUCTEM UCKYCCTBEHHOIO MHTENNEKTa ANA NepCoHannsammum
NPOAYKTOB ¥ OMbITa, @ TaKXKe U3ydeHne NepejoBbIX METOAOB BM3yanunsaLmm

1 CO3AaHNS KPeaTUBHOIO KOHTEHTA.

Takum o6pasom, TECH paspaboTan CTporyto akafgeMmdeckyo nporpammy, Kotopas
OCHOBaHa Ha PeBOJIOLIMOHHOM MeToAe Relearning. 3TOT 06pasoBaTeNbHbI NOAXOL
COCpeAOTOYeH Ha MOBTOPEHWN GyHAaMeHTaNbHbIX MPUHLMMIOB, YTO 06ecneYnBaeT
MOMHOE NMOHUMaHKNe coaepXkannd. Kpome Toro, KIKoYeBbIM 3/1EMEHTOM ABNSAETCH
[OCTYMHOCTb, MOCKOJbKY ANs U3y4eHns MaTepunana B 1to6oe Bpemsi TpebyeTes
TONbKO 3NEKTPOHHOE YCTPOMCTBO C MOAKITFOUYEHNEM K VIHTEPHETY, UTO OCBOBOXAAET
y4aLllerocsi oT HE06XOANUMOCTM (UINHECKM NPUCYTCTBOBATL Ha 3aHATUAX UK
NPULAEPKMBATLCS YCTAHOB/IEHHOIO PACTIMCAHNS.

[aHHas CneynanuanpoBaHHas MarucTpaTtypa B 061acT UCKYCCTBEHHOIO
MHTeNNEeKTa B AN3aiiHe COEPXKMT CaMyto MOJTHYHO 1 COBPEMEHHY 06pa3oBaTe/bHYHO
nporpammy Ha pbiHKe. OCHOBHbIMW OCOBEHHOCTAMM 0BYUeHUsT ABNAIOTCS:

+ Pas6op npakTU4Yeckmx KecoB, MPeACTaBeHHbIX SKCNepTamu B 06/1aCTy
MCKYCCTBEHHOrO MHTENNEKTa B An3aliHe

+ HarnaaHoe, cxemMaTU4HOE U UCKIFOUYNTENbHO NPaKTUYHOE COAepXKaHNe NPorpaMmbl
NPEAOCTaBAAET TEXHUYECKYHO U NMPAKTUYECKYH MHMOPMALIMIO MO TEM AVCLMMIIMHAM,
KOTOpble HEOBXOAUMbI 419 NPodECCUOHaNbHON AeATeNbHOCTY

+ [paKTn4ecKmne ynpaxkHeHVs 414 camonpoBEPKM, KOHTPOS
W YNyULEHMS yCreBaeMoCTy

+ Oco6oe BHUMaHME yAenseTcst UHHOBALMOHHbIM METOA0OMVSIM

+ TeopeTnyeckye 3aHATUSA, BOMPOChI SKCMeEPTY, ANCKYCCUOHHbIE POPYMbI MO CMIOPHBbIM
TemaM ¥ caMocTosiTeNbHas paboTa

+ Y4yebHble MaTepuasbl Kypca AOCTYMHbI C 0600 CTaLMOHapHOrO U MOBUIBHOTO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

Bbi paccmoTpuTe BOMNpoch!
MHTErpaLmm NCKyCCTBEHHOIO
WHTENIeKTa B [IN3aliH, MOBbILLIAS
3(PEKTUBHOCTb 1 MePCOHANN3aLmHo,
a TakXXe OTKPpbIBas ABEPU 719 HOBbIX
KpeaTuBHbIX BOSMOXHOCTEN"



OT aBTOMaTUYeCKOro
CO3/jaHns1 BU3yaslbHOro
KOHTEHTa [0 MPOrHO3MPOBaHMS
TeHAeHUUN 1 COBMECTHOU
paboThl C UCMOJIb30BAHNEM
WCKYCCTBEHHOIO MHTEJINIEKTA -
Bbl [10rpy3nTech B NOCTOSIHHO
pasBuBarolLLlyrocs cpepy”

B npenogaBaTtesibCKumii COCTaB NPOrpaMmbl BXOAAT NPOMeCcCHoHasbl 3 0TPacsn,
KOTOPble MPUBHOCAT B 0BYYEHWE OMbIT CBOEI PabOoThbl, a TaKXKe NPU3HaHHbIE
CreumnanncTbl N3 BeAYLLIMX COOBLLECTB 1 MPECTMXKHbIX YHUBEPCUTETOB.

MynbTUMEANIHOE COAEPIKaHME NMPOrPamMMbl, paspaboTaHHOE C UCTO/b30BaHNEM
HOBEMLLMX 06Pa30BaTeNbHbIX TEXHOMOMA, MO3BOMUT CNELMaNnCTy NPOXOAUTb
0BYUEHNE C YH4ETOM KOHTEKCTA U CUTYaLMK, T.€. B CUMYIMPOBaHHOM cpeje,
o6ecneynBaroLLen MMMEPCHBHbBIN y4e6HbIN NPOLIECT, 3aNPOrPaMMUPOBaHHbI
Ha 0BY4YeHUE B PEasbHbIX CUTYaLIMAX.

CTpyKTypa 9TOl NporpaMMbl OCHOBaHa Ha Npo6/1eMHO-OPUEHTUPOBAHHOM
06Yy4EeHMN, C MOMOLLIEKO KOTOPOro CMeLManicT Jo/MKeH NonbITaTbCs paspeLlaTb
pasnnyHble CUTyaLUUK U3 NPOMECCUOHANbHONM NPaKTUKK, BO3HKKAOLLVE B TeYeHne
yye6Horo Kypca. B aToM cneupanvicTam noMoXkeT MHHOBaLMOHHasA MHTEPAKTUBHaS
BWIEOCUCTEMA, CO31aHHas MPU3HAHHBIMM SKCTEPTaMMU.

MpesenTaumns |07 tecn

brnarofapsi obLUMpHO 6ubmnoTexke
MYNbTUMELNIHBIX PECYPCOB

TECH BblI y3HaeTe 60/1bLLEe

06 MHTerpaumm BUpTyasibHbIX
aCCUCTEHTOB Y SMOLMOHATIbHOM
aHa/sim3e nosib30BaTesIs.

B atou CnieywnannsnpoBaHHOU
marnctpaTtype Ha 100% B OHIanH-
(opmaTe Bbl CMOXETE HalTh TOHKYHO
rpaHb MexXay aTUKOU, OKPY KaroLLeN
CPELOVI M HOBBIMMW TEXHOJIOTUAMM.



02
Llenw

OcHOBHas Liefib 9TOM NporpaMMbl — aTb CTyeHTaM ry6oKoe 1 LieloCTHOe
MOHUMaHMWE TOr0, KakK MCKYCCTBEHHbIV MHTENNEKT NepensieTaeTcd ¢ MUPOM
ansaliHa. TakvmM 06pa3oM, OHa HarnpaB/ieHa Ha PasBUTME UX TEXHUYECKMX

1 KpeaTUBHbIX HaBbIKOB, MO3BOIAKOLLMX UM pa3pabaTbiBaTh U MPUMEHATH
anropuTMbl UCKYCCTBEHHOMO MHTENEKTa B MHHOBALIMOHHbBIX MPOLIECCaX.
MporpaMmaTak>ke 6ygeT Crnocob6CTBOBATL PA3BUTUIO KPUTUYECKOTO U STUYECKOrO
noaxona K MCnosib30BaHMI0 MCKYCCTBEHHOMO MHTENEKTa B KpeaTUBHbIX
npoekTax, NoAroTaBInBas NPOPECCHOHanoB K PeLleHno BO3HUKAOLLMX
3TUYECKMX ¥ coLManbHbIx Npobaem. Kpome Toro, 6yayT pacCMOTPEHbI BOMPOCHI
nepcoHannsaLmm nNonb30BaTeIbCKOro OMbiTa, CO3aHNsa BU3yasibHOrO KOHTEHTa
W PeLLIeHNST CNOXKHbIX An3aliHePCKMX 3aauq.




Lemn |09 tecC’.

Bbi cMOXXeETe cTaTb IAEPOM B CPESE,

rje CMHepPrus Mexay YesoBe4YeCKMM
KpeaTuBOM W epefoBbIMU TEXHOSIOMMSIMM
Heobxoamma A719 3BOIOLMM
COBPEMEHHOro An3anHa’
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O6Lme uenu

+ T1OHATb TEOPETMYECKIME OCHOBbI MICKYCCTBEHHOMO MHTENNEKTa

+ M13yunTb pasnnyHble TWMbl JaHHBIX U MOHSATH UX KU3HEHHBI LKA

+ OUEHMTb peLuatoLLyto posb AaHHbIX B pa3paboTKe W BHEAPEHWN peLleHNid B 061aCTH
MCKYCCTBEHHOTO UHTENNEKTA

+ YrnybutbCcs B aNropuTMbl U CIIOXKHOCTb ANS PeLIEHUs KOHKPETHbIX 3aau

+ /13yunTb TEOpeTUYECKYIE OCHOBbI HEMPOHHBIX CETEN 1S pa3paboTKM [1y60KOro 06y eH!s

+ [lpoaHannaypoBaTb GUOMHCMIMPUPOBAHHbIE BbIMMCIEHUS U UX 3HAYEHME /15 Pa3paboTKy
VHTENNEKTYabHbIX CUCTEM

+ [poaHanMaypoBaTh TeKyLLWe CTPaTernn CKYCCTBEHHOMO UHTENEKTa B PasNNyHbIX
061acTax, onpefentTb BO3MOXHOCTY U Npotnembl

+ Pa3BnBaTb HaBbIKV BHEAPEHVS IHCTPYMEHTOB UCKYCCTBEHHOIO MHTENNEKTa B AW3aiiH-
MPOEKTbI, BKItOYas aBTOMATUYECKYHO FeHePaLIMIO KOHTEHTa,
ONTMMMW3aLMIO An3aliHa 1 pacno3HaBaHe 06pa3os

+ TIPUMEHSATb MHCTPYMEHTbI /1711 COBMECTHOI paboTbl, MCMONb3ys NPerMyLLiecTBa
VMICKYCCTBEHHOTO UHTENNEKTA, ANS YyYLUEHNS KOMMYHMKALMKU 1 MOBbILEHMS
9MhEKTUBHOCTM PaboTbl 13aMHEPCKMX KOMaH]

+ BKntovaTh SMOLMOHabHbIE acneKThbl B AN3aiiH C MOMOLLBO TeXHNK, KOTopble
9 hEKTVBHO B3aNMOAENCTBYIOT C ayauTOpMeN

+ T1OHUMaTb CMMBMO3 MHTEPAKTUBHOTO [M3aiiHa 1 MCKYCCTBEHHOrO MHTENNeKTa ANs
ONTMMM3aLMM NONb30BATENBCKOrO OMbITa

+ Pa3BnBaTb HaBbIKV aJanTVBHOrO AM3alHa, yyeTa NoBeeHUs Nonb3oBaTenei
W NPUMEHEHUS NePeAOBbIX MHCTPYMEHTOB MCKYCCTBEHHOMO MHTENNEKTA

+ Kputnyecku aHanmsmposaTb NpobnemMbl v BOSMOXHOCTY NPy peannaaLuu
VHAVBWAYaNbHBIX MPOEKTOB B MPOMbILLIAIEHHOCTU C UCMO/b30BaHUEM
MCKYCCTBEHHOrO UHTENNEKTa

+ TloHUMaTb NPeo6Pa3yoLLYtO POk UCKYCCTBEHHOTO MHTENNEKTa B UHHOBALMAX 13aiiHa
Y NPOV3BOACTBEHHbIX MPOLIECCOB
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KOHerTH ble Lenn

Mogynb 1. OCHOBbI UICKYCCTBEHHOIO UHTEN/EKTa

*

*

*

*

AHaﬂI/I3MpOBaTb NCTOPNYECKYHO 3BOTHOLMIO MCKYCCTBEHHOIO MHTENNEKTA, OT €r0
3apOXKAeHNA O COBPEMEHHOIO COCTOAHNA, ONPENETNTb OCHOBHbIE BEXM U CObbITHS

MoHUMaTb QYHKLMOHUPOBAHUE HEMPOHHbBIX CETEN 1 X MPUMEHEHWE B MOAENAX 06YYEeHMs
B VICKYCCTBEHHOM UHTENNEKTE

M3y4uTh MPUHLNMBI M MPUMEHEHNE FeHETUYECK X anrOPUTMOB, MPOaHaNN3MpoBaTh

VX NONE3HOCTb A8 PELLEHUSA CNOXKHbIX 3a4a4

MpoaHan13MpoBaTh BAaKHOCTb Te3aypyCcOB, C/I0BAPEN U TaKCOHOMMIA

B CTPYKTYPUPOBaHWN 11 06paBoTKe AaHHbIX ANA CUCTEM UCKYCCTBEHHOTO MHTEMIEKTa

V13y4nTb KOHLIEMLMKO CEMAHTUYECKO NayTUHBI U ee BANSHUE Ha OpraHm3aLuio
1 NOHUMaHWe MHhopMaLIMK B LDPOBOIA cpefe

Mopaynb 2. Buapbl U XXM3HEHHbIW LUK AaHHbIX

*

loHMMaTb d)yH,ﬂaMeHTaﬂbele KOHUENUMn CTaTUCTUKN N UX TIPDUMEHEHNE
B aHa/m3e JaHHbIX

OI'IpELl,eJ'IﬂTb n KﬂaCCVIdJI/ILI,I/IpOBaTb pasfnin4yHble TUMbl CTAaTUCTUHECKNX AaHHbIX,
OT KOMNYeCTBEHHbIX A0 Ka4eCTBEHHbIX

MpoaHananMpoBaThb XKM3HEHHbI LMK AaHHbIX, OT CO3aHKs 10 YTUU3aLWK, Onpeaems
OCHOBHble aTanbl

3y4nTb HavanbHble sTanbl XXM3HEHHOTO UMK JaHHbIX, TOAYEPKHYB BaXXHOCTb
NAaHMPOBaHNA aHHbIX 1N X CTPYKTYpbI

|/|3yL4MTb MpoLecehl C6opa AaHHbIX, BKKO4aA MeTOA0N0MK0, MHCTPYMEHTbI 1 KaHasbl C6opa

3yunTb KoHUenuwmio Datawarehouse (xpaHnnuila AaHHbIX), yaenuB 0co60e BHUMaHwe
€ro COCTaBHbIM SM1EMEHTaM U AN3aiiHy

AHa!'II/ISI/IpOBaTb HOPMaTNBHbIE aCMNeKTbl, CBA3aHHbIE C YNpaBAeHNEM AaHHbIMU,
CO6)'II-OE,EHI/I€M HOPM KOHCDVI,EI,GHLI,VIaﬂbHOCTVI 11 6830MaCHOCTY, a TaKxe rnepeaoBbIM OMbITOM



tecn 12| Llewm

Mopgynb 3. [laHHble B UCKYCCTBEHHOM UHTENIEKTE
+ OCBOWUTb OCHOBBI HayKl/I O JaHHbIX, BKJTKO4ad VIHCprMeHTbI, TUMbl U UCTOYHUKIN
[ONa aHann3a I/IH(bOpMaLlI/II/I

+ M3yunTb npoLiecc NpeobpadoBaHus AaHHbIX B MHOOPMaLMIO C MOMOLLBHO METOA0B
VHTENNEKTYaIbHOrO aHany3a AaHHbIX 1 B3yanusaLmm

+ MI3y4nTb CTPYKTYPY W XapaKTePUCTUKN HAGOPOB AaHHbIX, MOHATH NX BAXKHOCTb
NpW NOArOTOBKE 1 UCMO/b30BaHUN AaHHbIX ANt MOAENEN UCKYCCTBEHHOTO MHTENEKTa

+ [1poaHanManpoBaTb KOHTPONMPYEMbIE 11 HEKOHTPOMMPYEMbIE MOAENH, BKIIHOYAS
METOfbl U KnaccudukaLmio

+ Vlcnonb3oBath creLmnasbHble MHCTPYMEHTbI 1 NepeaoBble METObI O6pa6OTKl/I JaHHbIX,
obecneymeas Sd)(beKTI/IBHOCTb 1 Ka4eCTBO NMpun BHEAPEHUN NCKYCCTBEHHOIO MHTENIEKTA

Mopaynb 4. [lo6biya AaHHbIX. OT60P, NpeaBapuTenbHasa ob6paboTka
“ npeobpasoBaHue

+ OCBOWUTbL METOAbI CTATUCTMYECKOrO BbIBOAA, YTOOLI MOHMMATb W MPUMEHATb
CTaTUCTUYEeCKNe MEeTObl B aHanmnse AaHHbIX

+ [poBOAUTL NOAPOBHBIN MCCNeA0BaTENLCKMIA aHanM3 HaboOPOB AaHHbIX A4S BbISBNEHUS
COOTBETCTBYHOLLUMX 3aKOHOMEPHOCTEW, aHOManwit 1 TeHAEHUMI

+ PasBrBaTb HaBbIKM MNOATOTOBKM [aHHbIX, BKIKOYasA 1X OYNCTKY, NHTErpalnto
4 dJOpMaTVIpOBaHVIe AN1A NCNob30BaHMA B aHaln3e AaHHbIX

+ PeannsoBbiBaTb ahheKTVBHbIE CTPATEr M 06PABOTKM OTCYTCTBYHOLLMX 3HAYEHUI B HAaBOpax
JaHHbIX, MPUMEHSIS METOABI BMEHEHUS UK MCKITOUYEHMS B 3aBUCMMOCTY OT KOHTEKCTA

+ BbiaBnsaTb 1 YCTPaHATb WYyMbl B JaHHbIX, NCNOb3yA METOAbI Cbl/lﬂpraLJ,l/Il/l
W CrnaXxXmnBanua Ana ynyyleHnda Ka4ectsa Haéopa JaHHbIX

+ PewaTb npobnemy npeaBapuTenbHOM 06paboTKM AaHHbIX B CpeAax 60/bLUMX JaHHbIX

Mop,ynb 5. ANropuTM 1 CNOXHOCTb B UCKYCCTBEHHOM UHTENNIEKTe

*

MpeacTaBuTb CTpaTEr PaspaboTKL anropUTMOB, O6eCTEYUBaIOLLME TBEPA0E
NoHVWMaHVe hyHAAMEHTaNbHbIX MOAXOAO0B K PELUEHIO MPOBem

AHannanposaTth 9QOEKTUBHOCTb U CNIOXHOCTb anropruTMOB, MPYMEHSAS METOAb! aHann3a
A5 OLIEHKM NMPON3BOANTENBHOCTY C TOUKM 3PEHNS BPEMEHN 1 MPOCTPaHCTBA

3y4aTb 1 NPUMEHHATL aNifOPUTMbl COPTUPOBKU, MOHUMATb, Kak OHM pa60Ta+0T,
M CpaBHMBATb X 3(1)q)€KTVIBHOCTb B Pa3/IN4HbIX KOHTEKCTaX

MccnenosaThb anropuTMbl IEDEBLEB, MOHATb UX CTPYKTYPY M 061aCTH NMPUMEHEHMS

13yunTb anropuTMbl C Kyyamu, NpoaHanManpoBaThb UX peannaaLnto 1 nonesHocTb
AN shHEKTUBHOrO MaHWUMYNMPOBaHNS AaHHBIMM

AHanM3MpoBaTb anropuTMbl Ha OCHOBE rpadoB, M3yyas Ux NpUMeHeHe

JNs NPefICTaBNEHNS W PELUEHNS 33/1a4 CO CMOXHBIMU OTHOLIEHNSIMY

3y4uTh XaHble anropuTMbl, MOHATb UX TOTUKY U NPUMEHEHNE B PELLIEHUM
ONTUMMW3ALMOHHbIX 3aJa4

3y4uTb U NPUMEHUTL TEXHWKY 06PaTHOro MyTH ANSi CUCTEMATUYECKOTrO PeLLeHMs
npobnem, NpoaHanM3anpoBaB ee sOMEKTUBHOCTb B PA3IMYHbIX CLEHAPUSX

Mogynb 6. UHTennekTyanbHble CUCTEMBI

*

|/]3yLWITb TEOPUKO areHTOB, NMOHATb beHﬂ,aMeHTaﬂbele KOHUEenumnm nx p86OTbI
N NIPUMEHEHUA B UICKYCCTBEHHOM UHTENIEKTE U I'IpOFpaMMHOVI VHXEHEPNM

M3yunTb NpeacTaBeHre 3HaHNIA, BKIOYAs aHaNN3 OHTONOTWI W UX NMPUMEHEHME
AN OpraHn3aLmn CTPYKTYpPUPOBaHHOM MHdOpMAaLK

MpoaHanManpoBaTh KOHLIEMLMKO CEMAHTUYECKO NayTVHbI 1 ee BANSHKE

Ha opraHM3aLmio 1 NoucK HdopmaLy B LMGPOBOI cpese

OueHnBaTb 1 CpaBHMBATb pa3/inyHblE NMpeaCTaBNEeHNA 3HaHWNR, MHTErpmpya nx ansa
MOBbILLEHNA Sd)d)eKTVIBHOCTI/I N TOYHOCTU MHTENNEKTYalTbHbIX CUCTEM

MSyanb CEMaHTMYECKNE pacCyXaeHWd, CUCTEMbI, OCHOBAHHbIE Ha 3HaHNAX,
1 3KCNepTHblE CUCTEMDI, MOHMMadA NX dDyHKLJ,VIOHa)'IbHOCTb M NpUMeHeHne

B MHTENNEKTYa/IbHOM MPUHATUN peLueanZ



Mogaynb 7. MalumHHOe o6yyeHune u fobblya faHHbIX
+ 03HaKOMWTbCSH C MPOLIeCCaMM 0BHaPYXKEHWS 3HaHWIA U GyHAGMEHTaNbHbIMY
KoHUenunaMm MallMHHOro o6yquvm

+ M3yunTb lepeBbs peLleHmnin Kak MOAEen KOHTPOMPYEMOro 06yYeHNS, MOHATD KX
CTPYKTYPY 1 061aCTU NPUMEHEHNS

+ OueHvBaTb KJ'IaCCMd)I/IKaTOpr C NMOMOLLbIO CcneunanbHbIX METOAOB A4 OnpeaeneHna nx
MPOn3BOANTENBHOCTU N TOYHOCTU MPKU KﬂaCCl/ICbl/IKaLll/IVI [aHHbIX

+ 3y4nTb HEMPOHHbIE CETH, NOHATH X PABOTY 1 apXUTEKTYPY AN PELLEHNS COXHbIX
33124 MaLLVHHOTO 06YyYeHNs

+ M3yunTb GailecoBCKME METOMbI 1 UX MPUMEHEHNE B MaLLMHHOM 06Yy4YeHUM, BKOYas
6allecoBCKMe ceTu U 6aliecoBCKMe KnaccuuKaTopbl

+ [poaHanMsnpoBaTh PErPECCMOHHbIE MOAENM M MOAENN HEMPEPBIBHOrO OTKAMKA ANs

MPOrH03MpoBaHNA YMCNOBbIX 3HaAYEeHW NO AaHHbIM

M VlSy‘-Il/ITb METOAbI K/1acTepmn3aLin ANA BbIABNEHNA 3aKOHOMepHOCTel7I N CTPYKTYp B
HEMaPKNPOBAHHbIX Ha60an [aHHbIX

+ M3yunTb METOAbI MHTENNEKTYaNbHOrO aHanuaa TekcTa 1 06paboTKy ecTeCTBEHHOrO
a3bika (NLP), 4To6bl MOHATB, Kak METO/bI MALLMHHOIO 06y4eHUs MPUMEHSOTCS AN
aHasnMsa v NoOHNMaHWs TekcTa
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Mogynb 8. HelipoHHble CeTH, OCHOBa I/1y60K0ro 06y4YeHus

*

OCBOMTb OCHOBbI F1y60OKOro 0By4eHNSs, MOHATD €0 BaXHELLYIO POSib B M1y60KOM
06y YeHnm

M3yunTb dyHaamMeHTanbHble onepaLumn B HEMPOHHbIX CETAX 1 MOHATb UX NPUMEHeHue Ans
NOCTPOEHMA Moaenei

MpoaHanM3npoBaThb PasNnYHble CNOW, UCMOMb3YeMble B HEMPOHHbIX CETAX, M HayYUTbCA
BbIOMPATb X COOTBETCTBYIOLLMM 06Pa3oM

MoHMMaTb 9QHEKTUBHOE COEAMHEHME CNOEB ¥ ONepaLMii AN NPOEKTUPOBAHMS CNOXHbIX
1 3D DEKTUBHbIX aPXMTEKTYP HEMPOHHbBIX CETE

Vlcnonb3oBaTb TpeHepbl 1 ONTUMK3ATOPbI AS HACTPOKM U yNyyLLIeHNs paboTbl
HENPOHHbIX CceTel

ViccnenoBaTb CBA3b Mex/y OGUONOTMYECKUMM U MCKYCCTBEHHBIMMW HelipoHamu Ans 6onee
rNyboKOro NoHMMaHWs av3aiiHa Moaenei

BbINONHATL HACTPOWKY rMnepnapaMeTpoB ANd TOHKOM HACTPOVKYU HEMPOHHbIX CETEN,
ONTUMM3MPYS MX paboTy Ha KOHKPETHbIX 3aa4ax
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Mogaynb 9. O6y4yeHune rny60oKmx HEMPOHHbIX ceTel

*

*

*

*

*

*

*

*

PelwaTb Npo6rembl, CBA3aHHbIE C rpagneHTOM, NpK 06yYeHNN FYEOKNX HEMPOHHbIX CETEN

V13y4aTb 1 MPUMEHSATL Pa3IMYHbIE ONTUMMU3ATOPbI AN1S NMOBbILLIEHNS 3(DMEKTUBHOCTY
CXOAMMOCTY Mofenen

MporpaMmmpoBaTh CKOPOCTb 0BYYeHNs, YTOObI ANHAMWUYECK) PETYIMPOBATb CKOPOCTb
CXOOMMOCTU MOAENM

[MoHUMAaTb W YCTPaHATL NEPEHaCTPOIKY C MOMOLLBHO CreLvanbHbIX CTpaTeruii

BO BpeMsi 06y4eHus

MpUMeEHATb NPaKTUYecKne pekoMeHaaLMKN ANns 06ecneyeHms ahdOeKTMBHOMo

V1 pe3yNbTaTMBHOMO 06YyYeHUs ry6oKMX HEMPOHHbBIX CeTel

BHeapsATb TpaHc(epHoe 0byyeHne B KaUeCTBE NPOABUHYTOM TEXHUKIM ANS YAYYLLEHNS
paboTbl MOAENN Ha KOHKPETHbIX 3aAa4ax

V13y4aTb 1 NPUMEHATL METOAbI JONOJHEHNS AaHHbIX ANt 060ralleHVst HabOPOB AaHHbIX
W ynyylweHns 0606LLeHNA Moaene

PaspabaTbiBaTb NpaKTUYecKme NPUAONKEHNS C MCNONb30BaHUEM TPaHCHEPHOro 06yYeHMS
AN peLlenHns peasbHbIX 3a4a4

MOHUMATb ¥ NPUMEHSATH METOABI perynapuaaum Ans ynydleHus 0606LLeHus
Y NPeaoTBPAaLLEHNS Neperpysku B ryGoKNX HENPOHHbBIX CETSX

Mopaynb 10. HacTpovika Mmogenei u obyyeHune ¢ nomouubto TensorFlow

*

OcBouTb ocHoBbI TensorFlow n ero nHTerpaunto ¢ NumPy ans abdekTUBHO 06paboTKy
JlaHHbIX W BbIYVCNEHNI

HacTpauBaTb 0by4datoLne Mofenu 1 anropruTMbl, MCNOMb3ysa PacLUMpeHHble
BO3MOXHOCTW TensorFlow

V13yuuTb API tfdata ana shdeKTUBHOIO ynpaBneHns 1 MaH1nyIMpOBaHNS Habopamu AaHHbIX

BHeapaTb dopmat TFRecord ans XpaHeHWs 1 AocTyna K 60MblWM HabopaM AaHHbIX B
TensorFlow

Vcnonb3oBaTh Cov NpefBapuTeNbHON 06paboTku Keras, YTo6bl 0611eryuTh NOCTPOEHUE
NoNb30BATENbCKMX MOAENEN

V3yunTb npoekT TensorFlow Datasets, YT0Obl MOAYUYMTb JOCTYM K 3apaHee onpefeNeHHbIM
Habopam [aHHbIX 1 MOBbICUTb 3MMEKTUBHOCTL paspaboTKy

PaspaboTaTb NpUIoKeHe 4ng ry6okoro 06y4YeHus ¢ NoMoLLbio TensorFlow, ncnonbays
3HaHWUs, NoNyYeHHble B TOM Moayne

lcnonb3oBath BCe NONIy4eHHbIE 3HaHWA Ha NMPaKTuKe nNpu NoCTPoOEHNN 1 O6yL-IeHl/II/I
NoNb30BaTENLCKMX MOfENE C NOMOLLbIO TensorFlow B peanbHbIX CUTYyaLUNAX



Mogaynb 11. [ny60Koe KOMMbIOTEPHOE 3pEHME C UCNONb30OBaHNEM
KOHBOJTIOLIMOHHbIX HEMPOHHbIX CeTei

*

*

*

MOHMMATb apXMTEKTYPY 3PUTENBHOM KOPbI 1 ee 3HaYeHue Ans ray60Koro
KOMMbHOTEPHOTO 3PEHMS

ViccnenoBaTb U NPUMEHSTL KOHBOIOLIMOHHbIE COM AS U3BNEYEHNS KNOYEBBIX
XapakKTEPUCTUK U3 N306PpaxKeHMI

MpUMEHSTb CNIOM KAacTepU3aLmnmi 1 UCMOMb30BaTb VX B MOAENSX /1y60KOro
KOMIMbKOTEPHOIO 3pEHMS C MOMOLLbIO Keras

AHanM3MpoBaTh pasnnyHble apXUTEKTYPbI KOHBOMFOLIMOHHbIX HEAPOHHbIX CETEl
(CNN) 1 MX NPUMEHMMOCTb B PasNNYHbIX KOHTEKCTaxX

PaspabatbiBaThb 1 BHeapATb CNN ResNet ¢ nomoLbto 61ubnmnotekmn Keras gns
NOBbILLEHNSA 9DDEKTVBHOCTY 1 NPOV3BOANTENBHOCTY MOAEM

Vicnonb3oBaTb NpeaBapuTENbHO 00yYeHHble Moaenm Keras, 4Tobbl MCNonb3oBaThb
TpaHchepHoe 06yYeHIe 15 PELIEHNS KOHKPETHbIX 3a4ay

MpUMEHSATb METOAbI KNacCUMUKaLMW 1 NOKanuU3aLmm B cpeaax riy60Koro
KOMIMbKOTEPHOIO 3pEHNS

V13yunTb CTpaTerum 06Hapy>KeHUS 1 OTCNEXMBAHUSA OGbEKTOB C MOMOLLbHO
KOHBOJTKOUMOHHbBIX HEAPOHHbBIX CETEN

Peann3oBbiBaTb METOAbI CEMAHTUYECKOK CErMEHTaLMW /151 AETANLHOO NMOHUMaHNS

¥ KnaccuduKaLmmn 06beKTOB Ha M30OpaXKeHNsX
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Mogaynb 12. O6paboTka ecTecTBEHHOr0 A3bika (NLP) ¢ noMouibto
€CTeCTBeHHbIX peKyppeHTHbIx ceTelt (NNN) u BHUMaHus

*

Pa3BuBaTb HaBbIKYM reHepaLm TeKCTa C NMOMOLLIbKO PEKYPPEHTHbIX HepoHHbIX ceTel (RNN)
MprmeHsTb RNN B KnaccudukaLmmm MHEHUIA ANs aHann3a HaCTPOEHMIA B TeKCTax
[MOHMMATb M MPYMEHSTL MEXaHW3Mbl BHUMaHUSA B MOfeNsix 06paboTKy eCTECTBEHHOMO 3bIka
AHanuanpoBaTb 1 UCMOMb30BaTb MOAENN TPAHC(OPMEPOB B KOHKPETHbIX 3adadax NLP

V13y4nTb NpMeHeHre Moaenei TpaHCOPMEPOB B KOHTEKCTE 06paboTKM N306paXKeHMi
11 KOMMNbIOTEPHOrO 3pPEHUS

Mo3HaKoOMUTbCS ¢ GUbMoTeKow TpaHchopmepos Hugging Face anst abheKTBHOIA
peanusaun NpoABUHYTHIX Mofenei

CpaBHUTb pasnnyHble G1ENNOTEKN TPAHC(HOPMEPOB, YTOGBI OLIEHWUTD UX MPUrOAHOCTb
A1 PELLEHNS KOHKPETHbIX 3aaad

PaspaboTaTb npakTnyeckoe npunoxexre NLP, o6beamnHstoliee RNN 1 MexaH3Mbl
BHUMaHWs ANst PELLEHNs peanbHblx 3aad
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Mopaynb 13. ABTo3HKogepbi, GAN, n audPysnoHHble Mogenu

*

*

*

*

*

PaspabaTbiBaTb 9Q(dEKTUBHbIE NPEACTABAEHNS JaHHbIX C MOMOLLIbK aBTOSHKOAEPOB,
GAN 1 anddy3noHHbBIX Moaene

BbinonHATs PCA ¢ MCMONb30BaHWEM HEMOAHOIO SIMHEMHOro aBTOMATUYECKOrO
KOAVPOBLLMKA AN ONTUMW3aLMY NPEACTABNEHNS AaHHbIX

BHepsATb 1 MOHMMATb PaboTy JAaTUMKOB aBTOMATUYECKOM YKNAAKM

|/|3yanb M NIPUMEHATb KOHBOJTIOLUMOHHbIE aBTO3HKOAEPDLI ANA SdJCIDeKTI/IBHOFO
npeacTaBNeHnd B1U3yasbHbIX JaHHbIX

AHanM3npoBaTh 1 NPUMEHATb 9MMEKTUBHOCTb PA3PEXEHHbIX aBTOMATUYECKUX KOAEPOB
ANS NPeACTaBNEHUS JaHHbIX

[eHepupoBaTb N3006paXKeHNs Mofbl 13 Habopa AaHHbIX MNIST ¢ MOMOLLLHO aBTOSHKOAEPOB
MOHSATB KOHLEMNLUUIO reHepaTUBHbIX afABepcapHbix ceTeit (GAN) v anddy3noHHbIX Moaenei

Peann3oBaTb ¥ CPaBHWTb NPOWU3BOANTENBHOCTb ANMDY3NMOHHBIX MOLENEN
1 GAN Npu reHepaumnm JaHHbIX

Mogaynb 14. BuonHcnupmpoBaHHble anropuTMbl

*

*

[M03HaKOMUTbLCS C d)yHﬂ,aMeHTaﬂbeIMI/l KoHuenunamm 6I/IOVIHCI'IVIpI/lpOBaHHbIX BbIYMCIEHWIA

iccnenoBaTh coUmanbHO afjanTuBHblE aJIfOPUTMbI Kak KJTKOUEBOW MOAX0[
K 6I/IOI/IHCI'IV|pMpOBaHHbIM BbIYMCNIEHNAM

AHanM3npoBaTb CTpaTErn OCBOEHMSI MPOCTPAHCTBA B FEHETUYECKMX anropuTMax
V13y4nTb MOAENV SBOMFOLMOHHbBIX BbIYUCIEHW B KOHTEKCTE ONTUMMU3ALINN

[MpOACMIHKNTL AeTalbHblA aHanM3 MoeNe SBOFOLMOHHbIX BbIYUCEHNI

MpYMEHSTb 3BOMHOLIMOHHOE MPOrPaMMMPOBaHIE NS PELLIEHUS KOHKPETHbIX 3a4a4 06y4eHHs
PelwaTb CNoXHble MHOroLieneBble 3aAa4n B pamMKax 61OMHCNIMPUPOBAHHbIX BbIYMCNEHI
ViccneaoBaTb NpUMEHEHVIE HEMPOHHbIX CETEN B 061aCTV BOMHCIYPUPOBAHHDBIX BbIYMCIEHNI

yI'J'Iy6VITbCF! BO BHEPEHME N NCTMONTIb30BaHne Hel71pOHHbIX ceTen
B 6I/IOI/IHCI'II/IpI/lpOBaHHbIX BbI4MCNEHNAX

Mogaynb 15. UcKycCTBEHHbI MHTenneKT: CTpaTtermn u npuMeHeHue

*

Pa3pa6aTblBaTb CTpaTternn BHeAPEHNA NCKYCCTBEHHOIO NHTENNEKTA B dJI/IHaHCOBbIe ycnyru

HpoaHaﬂl/I3l/IpOBaTb nocneacTBnA NPUMEHEHNA NCKYCCTBEHHOIO NHTEJIIEKTA
And OKa3aHnAa MeanUMHCKUX yenyr

BbISIBUTb 1 OLIEHNTB PUCKM, CBA3aHHbIE C 1CMomb3oBaHneM M B cdepe 30paBooxpaHeHms
OLieH1BaTb NOTEHLMaNbHbIE PUCKM, CBA3AHHbIE C UCMOMb30BaHKEM M B MPOMbILLIEHHOCTY

[PUMEHATL METOLbI MCKYCCTBEHHOMO MHTENNEKTA B NMPOMbILLIEHHOCTH
ANd NOBbIWEHNA NPON3BOANTENBHOCTH

PaspabaTbiBaTb PELUEHNS Ha OCHOBE UCKYCCTBEHHOMO UHTENNEKTa A8 ONTUMU3aLINN
MpOLIECCOB B Cepe rocyJapCTBEHHOMO yrpaBneH!s

OueHvBaTb BHeapeHue TexHonoruii I B o6pasoBaTeNlbHOM CekTope

[PUMEHATL METOLbI UCKYCCTBEHHOMO MHTENEKTA B JIECHOM U CENbCKOM X035MCTBE
ANnd NOBbIWEHNA NPON3BOANTENNBHOCTH

ONTUMM3MPOBATH NPOLIECChI YNIPABEHNS NEPCOHANOM 3a CYET CTPATErMYECKOro
CMONb30BaHNS UCKYCCTBEHHOTO UHTENNEKTa



Mogaynb 16. MNpaKTnyeckoe NpUMeHeHNEe UCKYCCTBEHHOIO UHTENNEKTa B AvsaliHe

*

MPUMEHSTb MHCTPYMEHTBI AN COBMECTHOW paboTbl, UCNOb3yst NpenmMyLiecTBa U, and
YAYYLLIEHNS KOMMYHUKALWW 1 NOBbILLEHNS 3(QHEKTUBHOCTY paboTbl A13aiHEPCKUX KOMaH/
BKktouaTh 9MOUMOHabHbIE acneKTbl B AM3alH C NMOMOLLBIO TEXHIK, KOTOpbIe
3(hOeKTVBHO B3aMMOAENCTBYIOT C ayAUTOPUEN, N3yyasi, KaK MCKYCCTBEHHbIA MHTENNEKT
MOXET BINATH Ha 9MOLIMOHANbHOE BOCTIPUSTUE An3aliHa

OcBavBaTb CrielpanbHble MHCTPYMEHTbI M (PENMBOPKM 115 MpUMeHeHns I B v3aiiHe, Takne
Kak GANs (reHepaT/BHble afiIBEPCapHbIE CETM) W APYriie COOTBETCTBYHOLLME GUGMOTEKN

Vcnonb3oBaTh MCKYCCTBEHHBIN MHTENNEKT A8 aBTOMaTUYECKOro CO3AaHws
M306PaXKEHNIA, UNKOCTPALINA 1 APYTX BU3YasbHbIX MaTepKasnos

BHeapaTb MeToAbl UV anda aHanusa faHHbIX, CBA3aHHbIX C AM3aHOM, TakuX Kak
rnoBe/ieHvie Nonb3oBaTeneil B 6paysepe 1 11X 0T3bIBbl

Mogaynb 17. BsaumopgeicTteue gusaiH-nonb3osartenb n UA

*

MoHMMaTb CMBMO3 MHTEPAKTMBHOIO AnsaiiHa u MW gns ontummsaumm
M0S1Ib30BaTE/IbCKOrro OrblTa

Pa3B1BaTh HaBbIKV aAaNTUBHOIO [13aiiHa, y4eTa NMoBefeHst Monb30BaTeNeh U NpUMEHEHNS
nepesfoBbIX UHCTPYMEHTOB U

KpuTndeckun aHanmanpoBaTb Npobaembl 1 BOSMOXHOCTM NpK peannaaLmm
VIHAVBUAYaNbHBIX MPOEKTOB B MPOMbILLIEHHOCTH C UCMONb30BaHKeM VN

lcnonb3oBath NpeanKTUBHbIE anropuTMbl IV ons mporHo3MpoBaHnsa B3anMOLENCTBIA
C Nnofib3oBaTenem, YTo NO3BOSIET yNpexaaTb U 3DOEKTVBHO pearnpoBaThb Ha Av3aiiH

PaspabaTbiBaTb peKOMeHAaTeNbHble CHCTEMbI Ha OCHOBE VW, KOoTopble NpeanaratoT
NoMb30BaTENIAM PEEBAHTHbBIN KOHTEHT, MPOAYKTbI MW AENCTBUSA
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Mogaynb 18. MHHOBauuu B npoueccax gusaiHa u A

*

MoHMMaTb NpeocbpasytoLLyto ponb I B nHHOBaLMSX Av3aiiHa
1 NPOV3BO/ACTBEHHbIX MPOLIECCOB

BHeapATb CTpaTeru MaccoBo KaCTOMU3aLMK B MPOW3BOACTBO C MOMOLLbHO
ICKYCCTBEHHOTO VHTENNEKTa, afanTupysa NPOAYKLMIO K MHAVBUAYabHBIM NOTPEBHOCTAM
MpuMeHATb MeToabl VI ANns MUHAMMUBALIMM OTXOA0B B NPOLECCE A13aliHa, Coco6CTRYA
6onee paLMoHanbHOMY UCTONb30BaHMIO PECYPCOB

PasBnBaTh NPaKTUYECKME HaBbIKW MPUMEHEHNS METOLOB UCKYCCTBEHHOIO UHTENNEKTA
AN YNYYLWEHVS NIPOMBbILLNEHHBIX W A13aNHEPCKMX NMPOLIECCOB

MooLpATb KPEATUBHOCTD W UCCNEA0BaHUA B MPOLIECCE AW3aiiHa, 1CMosb3ys
VIVl KaK MHCTPYMEHT A9 CO3AaHNsA MHHOBALMOHHbIX PeLleHN

Mopaynb 19. TexHonoruu npuknagHoro gu3anHa n UA

*

*

*

*

*

YquLueHme KOMMEKCHOro NoHMMaHns 1 NpakTn4eCKnX HaBbIKOB NCIMOSIb30BaHNA
nepeaoBbIX TEXHONOI WA 1 MCKYCCTBEHHOIO MHTENNIEKTA B Pa3/INYHbIX aCNeKTax An3aiHa

[MOHMMaTb CTPATErMYECKYHO MHTErPaLMIO Pa3BUBAIOLLIMXCS TEXHONOMMA 1 I B 06nacTy
[n3alHa

[MPUMEHATL METOAbI ONTUMU3ALMM aPXMTEKTYPbI MUKPOYMMOB C UCMONb30BaHKeM M
Q19 NMOBbILLIEHNA MPOU3BOANTENBHOCTY U 3(D(DEKTUBHOCTU

MpaBuIbHO UCMONb30BaTb anropUTMbl /19 aBTOMATUYECKOM reHepaLmm
MYNbTUMEANAHOTO KOHTEHTa, 060raLLiatoLLErO BI3YasbHYO KOMMYHUKALIIO B
peaKLMOHHbIX MPOeKTax

HpVIMGHFITb 3HaHNA 1N HaBbIKK, NOTyYEHHbIE B XO4€e 3TOM nporpamMmsbl, B peasibHbIX
MPOEKTax C MCMNOIb30BaHNEM TEXHOMOI Wi 1 MCKYCCTBEHHOIO MHTENNEKTa B Qn3aiHe
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Mopgynb 20. 3Tuka u akonorusa B gusamnHe u

*

*

[MOHVMMAaTb 3TUYECKMe MPUHUKMbI, CBA3aHHbIE C MICKYCCTBEHHBIM NHTENIJTIEKTOM
1 OW3aNHOM, BOCTIUTbIBATb STUYECKOE CO3HaHue Mpv NPUHATNN peLuean7|

COCpeﬂ'OTOL-II/ITbCFI Ha 3TUYEeCKOoM MHTErpaymn TEXHOSIOMMI, TaKMX Kak
pacno3HaBaHne 3MoLWiA, 0becnedmnBas I/IMMepCI/IBHbII;I OrblIT, KOTOprI;] yBaXaeT
HaCTHYH XXM3Hb 1 AOCTOMHCTBO MOJIb30BaTENA

MpoaBuraTh coUvanbHyto 1 SKOMOrMYECKY OTBETCTBEHHOCTb B A13aliHe BUAEOUTD

VI B UIHOYCTPWX B LIENIOM, YYUTbIBAA STUHECKIME acMeKTbl B MPEACTABEHNN

¥ UrPOBOM MpoLiecce

Co3faBathb yCTONYMBbIE NMPaKTUKYM B NMPoLieccax An3anHa, HaunHas OT COKpaLLeHns
OTXO[I0B W 3aKaH4MBas MHTErpaLvieit OTBETCTBEHHbIX TEXHOMOMIA, CNOCO6CTBYS
COXPaHEHWIO OKPYXKakoLWEN cpeb

AHanM3npoBaTth, Kak TexHonornn M MoryT noBamnaTb Ha 06LLECTBO, M pacCMaTpuBaTh
CTpaTerum no CMArYeHno UX BOSMOXHOMO HeraTMBHOMO BO3AENCTBUSA
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Bbl 6ynete ncrnonb3oBath
MOTEHLMas UCKYCCTBEHHOMO
WHTeJsINeKTa A4J15 ONTUMmn3aLmm
KpeaTUBHbIX MPOLIECCOB 1 CO3/aHMs
WMHHOBALIMOHHbIX 1 OTBETCTBEHHbIX
AN3aliHepCKmnX peLLeHmin”



03
KoMneTeHUUu

B pamkax nporpamMmbl An3aiiHepbl NosyyaT TeXHUYeCKre HaBbiki, HEOBXOAMMble
AN 3HEKTUBHOIO BHEAPEHNA UCKYCCTBEHHOIO MHTENNEKTA B AU3aNH-NPOEKTbI,
HauMHast OT aBTOMATMYECKOrO CO3AaHNs KOHTEHTA 1 3aKaHuMBast oNTUMM3aLmeit
NPOMbILLNEHHbIX MPoLieccoB. KpomMe Toro, 651aroaaps riny6oKoMy NMOHUMaHMIo
STUYECKMX W YCTORUMBBIX NOCAEACTBWIA, OHW ByayT rOTOBUTHCA K OTBETCTBEHHOMY
PYKOBOACTBY B MUPE, IAe TEXHONOMMN 1 KpeaTUBHOCTb CIMBAKOTCA BOEAMHO.
[laHHasa nporpaMma No3BONUT He TOMbKO PACLUMPUTL TEXHUYECKME HaBbIKM
CTYAEHTOB, HO 1 MPVBUTb UM STUYECKOE W SKOMOMMYECKOE CO3HAHNE, YTOObI
npeycreTb B COBPEMEHHbIX MHHOBALIMOHHbBIX Pa3paboTKax W PeLLNTb BO3HMKaKOLLME
Npo6seMbl B 06/1aCTW UCKYCCTBEHHOMO MHTENEKTa




KomneteHuun | 21 teC’.

C MOMOLLbFO 3TOM MpOorpammbl
MarncTpatypbl Bbl OBJiafjeeTe CUHEPTMem
MEeX [y KpeaTUBHOCTbH 1 TEXHOOrUSIMM!
Bbi 6ynete paspabaTbiBaTb MHHOBALIMOHHbIE
M CTpaTernyeckme peLleHuns, KoTopble
nepeocMbIC/IAT 6yayliee an3anHa"
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06w e npoeccuoHanbHble HaBbIKU

Brnagetb metogamu VHTENNEKTYaIbHOro aHannaa faHHbIX, BKFOYad 0T60p,
npeaBapuTesibHYO O6p860TKy n npeo6pasoBaHme CNOXHbIX JaHHbIX

[poekTmpoBaTh u pa3pa6aTb|BaTb MHTENNEKTYalIbHblE CUCTEMDbI, CnocobHble O6y‘~laTbCF|
M adanTupoBaTbCA K U3MEHAOLLMMCA YCNOBNAM

+ YNpaBnsTb MHCTPYMEHTaMW MaLLMHHOTO 06Y4EHNS M MPUMEHSTb UX B aHan3e AaHHbIX
ANS MPUHATUS PeLLIeHN

Vicnonb3oBatb aBTo03HKOA€ePb!, GAN 1 AMDOY3NOHHbIE MOAENU 415 PeLLeHus

KOHKPETHbIX 3aga4 N

BHeopATb CETU KOAMPOBLUMKOB-LEKOAVPOBLUMKOB AN HEMPOHHOMO MaLLMHHOrO NepeBoja
MPUMEHSTb GyHAAMEHTaNbHbIE MPUHLMMBI HEMPOHHBIX CETEN ANS PELLIEHNS KOHKPETHbIX 3a4au
/lcnonb3oBaTh MHCTPYMEHTbI, NNaTMOPMbI ¥ METOAbI UCKYCCTBEHHOTO MHTEMNEKTA,

Ha4MHasa C aHammsa fAaHHbIX U 3akaHunBas NpUMeHeHNeM HeMPOHHbIX CeTel U
MPOrHOCTUYECKOro MOAENNPOBaHMA

3aﬂyMblBaTb 1 PEANN30BbIBATb MPOEKTbI C NCMOSIb30OBAHNEM MrEHEPATUBHbIX TEXHUK,
NnoHNMMas NX NpUMEHeEHe B I'IpOMbILIJJ'IGHHOVI n Xy,EI,O)KGCTBGHHOVI cpene

lcnonb3oBaTh NpeankTUBHbIE anrOPUTMbl MCKYCCTBEHHOMO MHTENNEKTa 417
MPOrHO3MPOBaHUS B3aMOAENCTBIS C NONb30BaTENEM, YTO NMO3BONSET yNpexaaTh
1 3 OEKTUBHO pearvpoBaThb Ha An3aiiH

|_|pI/IMeHF|Tb METOAbl NCKYCCTBEHHOIO MHTENNEKTA ANA MUHUMK3ALINA OTXOA0B
B rpouecce AV3aliHa, CI'IOCO6CTByFI 6onee paunoHanbHOMY NCMoIb30BaHNIO PECYPCOB




MpodeccuoHanbHble HaBbIKK

*

*

*

-

*

*

*

*

MpVUMEHSATb METOABI V1 CTPATErMU UCKYCCTBEHHONO MHTEN/EKTa ANS NMOBbILIEHUS
9MhEKTUBHOCTM B chepe pO3HNYHOM TOProBIy

YITIy6l/lTbCF| B MOHNMaHMe N NpUMEHEHNE FTEHETUYECKKX aNilfoOpPUTMOB
BHe)J,pFITb METOAbl WyMonofas/ieHA C MOMOLLbHO aBTOMaTU4YeCKNX KOOMPOBLLMKOB

AbdekTBHO co3aBaTh 06y4atoLme Habopbl AaHHbIX 415 3aa4 06paboTKM
ecTecTBeHHoro A3bika (NLP)

BbINOMHATb COW KNacTepr3aLmm 1 UX UCTIoNb30BaHWe B MOAENAX [/1y60KOro
KOMIMbKOTEPHOO 3PEHNS C MOMOLLIbHO Keras

Mcnonb3oBaTb GyHKLWM 1 rpaduki TensorFlow ans onTuMU3aLmn Npon3BoANTENBHOCTY
NoNb30BaTENbCKMX MOLENEN

ONTUMM3MPOBATL PaspPaboTKy M NPUMEHEHNE YaT-60TOB U BUPTYasbHbIX MOMOLLIHMKOB,
MOHMMas, Kak OHM paboTatoT U KakoBbl BOZMOXHOCTH X MPYMEHEHNS

OCBOMTb MOBTOPHOE MCMONb30BaHKe NpeBapUTENbHO 06Y4YEHHbIX CNI0EB, YTOGDI
ONTUMM3MPOBATb U YCKOPUTb MPOLIECC 0ByYeHUs

[OCTPOUTL NEPBYIO HEMPOHHYHD CETb, MPUMEHSIA U3YYeHHbIE KOHLENUMM Ha NpaKTuKe
AKTVBMPOBATb MHOMOC/0MHBIA NepLenTpoH (MLP) ¢ noMoLLbto 61bnmoTeki Keras

[MpPUMEHATL METOfbI UCCNEAOBAHUS U NPEABAPUTENBHON O6pa6OTKI/I [aHHbIX, BbIABNAA U
rnoarotasnneBasa Ux Angd Sd)d)eKTMBHOI'O CNONb30BaHMNA B MOAENAX MALLUMHHOIO O6y‘-{eHl/lﬂ

Peanns3oBbiBaTb aMeKTVBHbIE CTpaTer 06paboTKM OTCYTCTBYHOLLMX
3HAYeHWit B Habopax AaHHbIX, MPUMEHAR METOAbI BMEHEHNS UMK UCKOYEHNS
B 3aBMCMMOCTH OT KOHTEKCTA

Komnetenumn | 23 tecn

|/|3yL‘Il/ITb A3bIKM M NPOrpaMmMHoe obecneyeHme [N5 CO30aHNA OHTOMOT U, NCcnonb3ya
cneymanbHble NHCTPYMEHTDI AN1A p83pa6OTKVI CEMaHTUYECKMX Mofenei

Pa3pabaTblBaTb METO/bI O4MCTKM AaHHbIX ANst 06ecrneyeHNs KauecTBa U TOYHOCTH
MHMOPMaLIMK, 1CMOMb3YeMON B MocneaytoLLEM aHanmse

BHeApATb UHCTPYMEHTbI MCKYCCTBEHHOMO MHTENINEKTA B KOHKPETHbIE
)1I/I38I71HepCKI/Ie MPOEKTbI, BKIKOYaA aBTOMaTNUYECKYHO reHepaunko KOHTEHTA,
onTnMMn3aunko N pacno3HaBaHne O6p8308

3aﬂ,yMblBaTb 1 peanin3oBbiBaTb NMPOEKTbI C NCMOJIb30BaHNEM rEHEPATUBHbBIX TEXHUK,
NnoHNMaaA Nx NpUMEHeEHe B l'IpOMbILIJJ'IGHHOIZ n Xy,EI,O)KeCTBeHHOIZ cpene

Vcnonb3oBaTb NPeANKTUBHBIE aNrOPUTMbI UCKYCCTBEHHOIO MHTENEKTA /15
NPOrHO3MPOBaHWS B3aMOAENCTBIS C NOMb30BaTeeM, 06ecneynBas NPoaKTUBHYO

1 3OEKTUBHYHO peakLmto B Au3aiiHe

Pa3BnBaTb NPaKTUYECKME HABbIKM MPYMEHEHNSI METOLOB UCKYCCTBEHHOIO UHTEMNEKTA

ANA ynyyYweHnda NPOMbILLIEHHbBIX U ,ELMSHVIHGDCKMX npoueccoB

HpVIMGHFITb METOAbI ONTUMM3ALINK ADXNTEKTYPbI MUKPDOYNNOB C UCIMOJTb30BaHNEM
MCKYCCTBEHHOI0 MHTENNEKTa A/ NOBbILIEHNA MPOU3BOANTENIbBHOCTU U QCDCDGKTVIBHOCTI/I

\cnonb30BaTh anropuTMbl /15 aBTOMATUYECKOro CO3aHuA
MyJ'IbTI/IMeLlI/IVIHOFO KOHTEHTQ, o6orau_La+0Luero npeseHTaunto 1 BU3yanbHyro
KOMMYHUKaLNKO B pefaKUMOHHbIX MPOEKTAX

[NofAepK1BaTh YCTOMUMBbIE MPAKTUKM B AN3aiHE, OT COKPALLEHWS OTXOL0B
[10 VHTErpaumm OTBETCTBEHHbIX TEXHOMOr Wi
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PyKoBOoACTBO Kypca

MNpenoaaBaTeNbCKMii COCTaB MPOrpaMmMbl "VICKYCCTBEHHbIN MHTENNEKT B An3aiiHe"
COCTOUT M3 NNAEPOB B 3TOM 0611aCTK, SKCMEPTOB, CTPEMSLLMXCA K NEPEAOBbIM
LOCTUXKEHNSIM B 061aCTW KPpeaTUBHOCTH 1 TexHonormin. O6naaasn yHUKanbHbIM
COYEeTaHMEM NPaKTUYECKOro 1 akaJeMMYecKoro onbITa, BefyLLne CneLmanmncTbl He
TONBKO NOAENATCA COBPEMEHHBIMU TEOPUSAMM U MHHOBALIMOHHBIMU UHCTPYMEHTaMM,
HO M BAOXHOBAT CTY[IEHTOB CBOUM CMESbIM BUAEHWNEM 1 CMIOCOBHOCTBIO
OPUEHTMPOBATLCSH B CIOXHOCTSAX AN3alHa, ynpasnasemoro VIN.




PykosoacTeo kypca | 25 tec’.

[lpuroToBbTECH K TOMY, YTO Bac 6yayT
HarnpaB/ISsTb HACTaBHUKM, KOTOPbIE
MOArOTOBST BAC K TOMY, YTOObI
BO3I/1aBUTb CIEAYOLLYHO BOJHY
MHHOBaLWI B Mupe an3anHa”
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PykoBoacTBO

[-p Nepanbra MapTuH-lNanomMuHo, ApTypo
CEO 1 CTO Prometeus Global Solutions
CTO B Korporate Technologies
CTO B Al Shephers GmbH
KOHCynbTaHT M COBETHMK B 06/1aCTH CTpaTernyeckoro 6usHeca B Alliance Medical
PykoBoauMTENb B 0611aCTV NPOEKTUPOBAHWSA U pa3paboTki B KoMnaHum DocPath
PyKOBOAUTENb B 061aCTH KOMMBIOTEPHOI MHXXEHEPU B YHUBEPCHTETE KacTunnm-na-MaHua
CTeneHb JOKTOpa B 06/1aCTV 3KOHOMMKY, 6U3Heca 1 hrHaHCOB YHnBepcuTeTa Kamunno Xoce Cena

CreneHb JIOKTOpa B 06/1aCTI NCUXOMOT UM yHVlBepCl/ITETa Kactnnunn-na-Manuya

CreneHb MarucTpa Executive MBA YHuBepcuteTa V13abens |

CTeneHb MarncTpa B 06/1acTy yrpaBneHns KOMMEpPLIEI 1 MapKETUHIOM YHVBEPCUTETA 3abensb |

CTeneHb MarucTpa B 061acTy 6oMbLIMX AaHHBIX MO nporpamme Hadoop
CTeneHb MarucTpa B 061acTy NepeaoBbix MHHOOPMALIMOHHBIX TEXHOMOMMIA YHBepcuTeTa Kactunmm-Sla-MaHua

YneH: ViccnenoBatenbekas rpynna SMILE




PykosoncTgo kypca | 27 techn

[-H ManbaoHapgo Mapao, Yema

CneumnanncT no rpadmnyeckoMy amnsaiHy

[pathunyecknin ousaiiHep B DocPath Document Solutions S.L.

[apTHep-oCHOBAaTENb 1 pyKOBOAWTENb OTAENA AN3aiiHa v peknambl B koMmnaHum D.C.M. Difusion Integral de Ideas, C.B.
PykoBoauTenb OTAeNa AnsaiHa v umdposoii nevatn B Ofipaper, La Mancha S.L.

Mpaduyeckuii ausaitHep B Atico, Estudio Grafico

[pahuyecknin ousaiHep 1 MacTep-nevaTHuK B Lozano Artes Graficas

MakeTunk 1 rpadudeckumin ansaitHep B Graficas Lozano

ETSI TenekommyHuKaumm B MaapuacKOM NOMUTEXHUYECKOM YHUBEPCUTETE

ETS KomnbtoTepHble crcTeMbl B YHUBepcuTeTe KacTunmnu-Ila-Manya

MNMpenopaBaTenu
[-xa MappeHbo Pogpurec, Apenanaa
+ TexHuYeckmii paspaboTuvK 1 MHXEHED SHEPreTUYECKMX CO0BLLECTB B YHMBepcUTeTe Mypcun

+ MeHe[pKep 1o uccnefjoBaHusIM U MHHOBALMAM B EBPOMNENCKUX MPOEKTax
B YHuBepcuTeTe Mypcun

+ TexHUYecKuii paspaboTYmK, MHKEHED M0 SHEPreTUKE/ANEKTPUKE 1 MCCIe0BaTESTb
B npoekTe PHOENIX Project 1 npoexTte FLEXUM (ONENET) Project

+ Cospatenb KOHTeHTa N5 rnobanbHoro KoHkypca UC3M Challenge
+ Tpemus XuHeca Yapraca MapTuHeca (2023)

+ CTeneHb MarvcTpa B 06/1acTV BO306HOBSIEMbIX MCTOUHIUKOB SHEPTIK [MONUTEXHNYECKOrO
yHUBepcuTeTa KapraxeHbl

+ CTeneHb 6akanaepa B 06/1aCTV SNEKTPOTEXHUKY (Ha ABYX A3blKax) B YHWBEpCUTETE
Kapnoca lll 8 Magpunae
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CTpyKTypa u coaepxaHue

OTAnYmTENBHON YepTon 3Toin Cneynann3npoBaHHON MarncTpaTypbl ABNAETCSH
KOMIM/IEKCHbIV 1 NepefoBOV NMOAXOL K CIUSHNIO AM3aiHa 1 UCKYCCTBEHHOIO
NHTennekTa. BktoyeHne Takmx Moaynen, Kak "BbluncanTenbHblin ansaiiH

n ", a Takxke "BanmMopencTene ansaiH-nonb3osatens n MIA", nossonut
CTy[eHTaM peLlaTb COBPEMEHHbIE MPOBAEMbI, OT aBTOMATUYECKOro co3aaHus
MYNbTUMEANMHOO KOHTEHTA 10 KOHTEKCTHOM aflanTalum noib30BaTeIbCKOro
onblITa. IHHOBALMOHHOE COYeTaHMe TEXHNYECKIMX HAaBbIKOB, TaKMX Kak ONTUMU3aLns
apXMTEKTYPbI MUKPOYMMOB, C 3TUYECKMMM U 9KOOMMYECKMMMN COOBPAXKEHNAMM,
TaKUMM Kak COKpaLLEHVE OTXOMOB, AeNAET 3Ty MPOrpamMmy YHUKaIbHO KOMMIEKCHON.




CTpykTypa v conepxaHnue |29 tec’.

[peacTaBsieM yHuKanbHyH NPOrpaMmy, KOTopas
OXBaTUT Kak KpeaTUBHOCTb, TaK 1 3TUYECKME

M 9KOJIOrMYeCcKme acnekTbl PUMEHEHMNS]
MCKYCCTBEHHOIO MHTE/IIEKTa B 061acTu gu3anHa"
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Mogynb 1. OCHOBbI UCKYCCTBEHHOIO MHTENIEKTA

1.1, WcTopusi ICKYCCTBEHHOIO MHTENIIEKTa
1.1.1.  Korga Mbl Ha4anm roBopuTb 06 MCKYCCTBEHHOM MHTENNEKTE?
1.1.2. YNOMUWHaHWS B KMHO
1.1.3.  BaXHOCTb UCKYCCTBEHHOMO UHTESNEKTa
1.1.4.  TexHonoruw, obecrnevnBatoLLne 1 NOAAEPXKMNBAIOLLNE NCKYCCTBEHHbI MHTENNEKT
1.2, VICKyCCTBEHHbIV MHTENNEKT B Urpax
1.21.  Teopwusa urp
122, MuHumakc v Anbha-6eTa-oTceueHve
1.2.3.  MogenuposaHue: MoHTe-Kapno
1.3.  HelpoHHble ceTn
1.3.1.  Buonoruveckve oCHOBbI
1.3.2.  BblucnutenbHas mogenb
1.3.3.  KoHTponupyemble 1 HEKOHTPOSIMPYEMble HEMPOHHbIE CETH
1.3.4.  [lpocTon nepuenTpoH
1.3.5.  MHOrocnowHbI nepUenTpoH
1.4, [eHeTn4eckune anroputmol
1.41.  Wctopusa
1.4.2.  Bunonornyeckas ocHoBa
1.43. KoamnpoBaHue Npobnembl
1.4.4.  TeHepauus Ha4anbHOM NoONyAALMM
1.4.5.  OCHOBHOW anropuT™M 1 reHeTUYECKIME OrnepaTopbl
1.4.6. OueHKa oTaenbHbIX nuL; Fitness
1.5.  Tesaypycbl, CnoBapu, TaKCOHOMUM
1.5.1.  Cnoapu
1.5.2.  TakcoHomus
1.5.3.  Tesaypychl
1.5.4.  OHTtonorum
1.5.5.  Tpenctasnerune 3HaHut: CemaHTUYecKad nayTvHa
1.6. CeMaHTu4eckasi nayTuHa
1.6.1.  Cneundukaums: RDF, RDFS n OWL
1.6.2.  BbiBOAbI/paccyxaeHns
1.6.3.  Linked Data



1.7.

1.8.

1.9.
1.10.
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3KcnepTHble cnucteMbl U DSS

1.7.1.  9KcnepTHble CUCTeMBI

1.7.2.  CucTeMbl NOAAEPXKKM NMPUHATUSA PELLEHNI

YaT60Tb! I BUPTYasbHble MOMOLLHWKMN

1.8.1.  Tvnbl NOMOLLHMKOB: FOJIOCOBbIE 1 TEKCTOBbIE MOMOLLIHNKMN

1.8.2.  OcHoBononararowme aetany 4ns pasBuTusg NOMOLLHUKA: IHaMepeHus, CyLLIHOCTU
1 AManoroBbI MOTOK

1.83.  WHTterpauun: Web, Slack, Whatsapp, Facebook

1.8.4.  VIHCTpyMeHTbl pa3paboTku nomoLHmKoB: Dialog Flow, Watson Assistant
Ctpatervsa v BHepeHne N

Byayllee NCKyCCTBEHHOIO MHTENEKTA

1.10.7.  Mbl NOHMMaeM, Kak OnpeaensiTe SMOLMM C MOMOLLbHO anropuTMOB
1.10.2. CospaHune NYHOCTY: A3bIK, BbIPAXKEHWUS U COAEPXXaHWe

1.10.3. TeHAEeHUMMN NCKYCCTBEHHOMO UHTESINEKTa

1.10.4. PasmbiwneHns

Mopgynb 2. Buabl 1 XXM3HEHHbIN LMK AAHHbIX

2.1.

2.2.

CraTnctmka
2.1.1.  CratucTuka: OnucaTenbHas CTaTUCTUKE, CTaTUCTUYECKNE BbIBOAbI
2.1.2.  HaceneHue, BbI6OPKa, MHANBUAYYM
2.1.3.  [lepeMeHHble: Onpeaenexue, LkKasbl MU3MepeHns
Tunbl CTAaTUCTUYECKMX AaHHbIX
221, ToTuny
2.2.1.1. KonnyecTBeHHbIe: HempepbIBHbIE JaHHble 1 AUCKPETHbIE AaHHble

2.2.1.2. KayecTBeHHble: BMHOMMabHbIE AaHHble, HOMWHANbHbIE AaHHbIE,
NopsiKOBbIE faHHble

2.2.2. o dopwme
2.2.2.7. Yncnosble
2.2.2.2. TekcT
2.2.2.3. lornyeckne
2.2.3.  CornacHo UCTOYHMUKY
2.2.3.1. TepBunyHblE
2.2.3.2. BTopnyHble
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2.3, XKMBHEHHbI UMK JaHHbIX
2.3.1.  OTanbl uukna
2.3.2.  OCHOBHble aTanbl U1KNa
2.3.3.  TMpuHumnbl FAIR
2.4.  HavanbHble aTanbl UmKNa
247, Onpegenenvie Lenen
2.4.2.  OnpefeneHve HeOOXOAVMbIX PECYPCOB
2.4.3. [Huarpamma laHTtTa
244 CTpyKTypa [aHHbIX
2.5.  C6op paHHbIX
2.5.1.  MeTtoponorus c6opa
2.5.2.  VHcTpymeHTbI c6opa
2.53.  KaHanbl c6opa
2.6.  OuncTKa AaHHbIX
2.6.1.  OTanbl O4YUCTKM AaHHbIX
2.6.2.  KayecTBO AaHHbIX
2.6.3. PaboTa ¢ faHHbIMM (C MOMOLLbHo R)
2.7. AHanus faHHbIX, MHTEPNPEeTaUMA 1 OLEHKA pe3ynbTaToB
2.7.1.  CTaTucTnyeckue mMepbl
2.7.2.  VHOeKCbl OTHOLLEHNI
2.7.3.  [obblya faHHbIX
2.8.  XpaHunuLie aaHHbix (datawarehouse)
2.8.1.  OnemeHTbl, BXOASLLME B €r0 COCTaB
2.8.2. PaspaboTka
2.8.3.  AcCneKTbl, KOTOpble CNeayeT y4nTbIBaTh
2.9, [JoCTynHOCTb AaHHbIX
29.1.  [Hoctyn
2.9.2.  TlonesHocTb
2.9.3. besonacHoCTb
2.10. HopmaTtuBHO-NMpaBOBble acreKThbl
2.10.7. 3aKOH 0 3aLUMTe AaHHbIX
2.10.2. Tepepnosas npakTuka
2.10.3. [pyrne HopMaTuBHble acnekTbl

Mogaynb 3. [1aHHble B UICKYCCTBEHHOM UHTENIIEKTE

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

Hayka 0 faHHbIX

3.1.1.  Hayka 0 faHHbIX

3.1.2.  lNepefoBble MHCTPYMEHTbI ANst UCCNefoBaTeNs AaHHbIX
[laHHble, tHhopMaLwWa 1 3HaHKS

3.2.1.  [aHHble, uHbopMaLma 1 3HaHKA

3.2.2.  Tunbl AaHHbIX

3.2.3.  VICTOYHMKM AaHHbIX

OT AaHHbIX K MHbopMaLmm

3.3.1.  AHanus gaHHbIX

3.3.2.  Bwuabl aHannaa

3.3.3.  M3BnevyeHne nHpopmaumn ns Habopa gaHHbIX
13BneyeHne nHhopmaummn nytem BU3yanmsaumm
3.4.1.  Bwsyanusaumd Kak MHCTPYMEHT aHanmnsa
3.4.2.  MeToabl BU3yanm3aymm

3.4.3. Bwayanusaums Habopa faHHbIX

KayecTBO AaHHbIX

3.5.1.  [DaHHble 0 KayecTse

3.5.2.  OumcTKa gaHHbIX

3.5.3.  OcHoBHasa npeABapuTe/ibHas 06paboTKa AaHHbIX
Habop gaHHbIx

3.6.1. Q6oralleHne Habopa faHHbIX

3.6.2.  [lpoknaTMe pasmMepHOCTH

3.6.3.  Moandukaums Hallero Habopa AaHHbIX
BbiBefeHVe 13 paBHOBECKA

3.7.1.  [dwncbanaHc KnaccoB

3.7.2.  MeTofbl ycTpaHeHust AncbanaHca

3.7.3. C6HanaHcMpoBaHHOCTb Habopa AaHHbIX
Mopaenu 6e3 KoHTpons

3.8.1. Mogenb 6e3 KOHTpoNA

3.8.2. Metoapl

3.8.3.  Knaccubukaums ¢ noMoLLbo Mofenei 6e3 KOHTPOns



3.9.

3.10.

Mogaynb 4. [1o6bi4a aaHHbIX. OT6OP, NpeaBapuTenbHas 0bpaboTka
¥ NpeobpasoBaHme

4.1.

4.2.

4.3.

4.4,

4.5.

Mogenu nog KOHTpoem

3.9.1.  Mogenb Nog KOHTPONEM

3.9.2. Metoabl

3.9.3.  Knaccubukaums ¢ NOMOLLbHO MOfENe Noa KOHTPOseM
HCTpYMEHTbI 1 NepeloBON OMbIT

3.10.1. TlepenoBas npakTuka [4as CneymanncTa no UCcnefoBaHNio JaHHbIX

3.10.2. Jlyywad mogens
3.10.3. TlonesHble UHCTPYMEHTbI

CTaTnCTUYECKIN BbIBOJ,

41.1.  OnucaTtenbHada ctaTUcTMKa vs. CTaTUCTUYECKUIA BbIBOA
4.1.2. TlapameTtpu4eckme MeTofbl

41.3. HenapameTpuyeckme MeTobl

ViccnepoBatenbCKuii aHanna

4.21. OnucaTenbHbI aHan13

4.2.2.  Bwusyanusauua

4.2.3. TloarotoBka JaHHbIX

MoaroToBKa AaHHbIX

4.3.1.  VHTerpauma u o4mMcTKa daHHbIX

4.3.2. Hopmanusaumsa aaHHbIX

4.3.3.  TlpeobpasoBaHue AaHHbIX

OTCyTCTBYHOLLUME AaHHbIE

4.4.1. (O6paboTka OTCYTCTBYHOLLMX 3HAYEHNMIA

4.4.2.  MeTon MakcumMasbHOro npaeaonoaooms

4.43. (06paboTKa OTCYTCTBYHOLLMX @HHbIX B MaLLMHHOM O6YyYeHnn
LLlym B faHHbIX

4.5.1.  Knaccbl 1 NpU3HaKku Lwyma

4.52.  OunbTpaumd WymoB

453, UlymoBoit addexT

4.6.

4.7.

4.8.

4.9.
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[NpoKnATHE Pa3MEPHOCTU

4.6.1.  Oversampling

46.2.  Undersampling

4.6.3.  PefyKums MHOrOMEPHbIX AaHHbIX

OT HenpepbIBHbIX K AVCKPETHbIM MpU3HaKam
4771, HenpepblBHble 1 ANCKPETHbIE faHHblE
4.7.2.  Tlpouecc AnCKpeTn3aumm

[aHHble

4.8.1.  Bbl6op AaHHbIX

4.82. [lepcneKTuBbl v KpUTepum oTéopa
4.83. MeToabl otéopa

Bbi6op 9K3emMnnisipoB

49.1.  MeTofbl Bbl6Opa 3K3eMnspa

492  Bbl6op NPOTOTUMOB

49.3. PacwupeHHble MeTOabl BbiGOpa aK3eMmsapa

4.10. [MpenBaputenbHas 06paboTKa 6OMbLIMX AaHHbIX

Mogaynb 5. ANropuT™ 1 CIIOXHOCTb B MCKYCCTBEHHOM MHTESSIEKTE

5.1.

5.2.

BeeaeHue B LabI0oHbl pa3paboTKy anropuTMoB

51.1. Pekypcus

5.1.2.  'Paspenqaii v Bnacteyin"

5.1.3.  [pyrve cTpateruu

SDDEKTUBHOCTb 1 aHanma paboTbl anropuTMoB

52.1. Mepbl aQHEKTUBHOCTM

5.2.2.  VI3amepeHne o6beMa AaHHbIX Ha BXOAE

5.2.3.  VIaMepeHune BpeMeHU BbINONHEHUS

5.2.4.  Cnydaw: Xyawwn, nyywmn n cpegHui

5.2.5. AcumnToTudeckast HoTauus

5.2.6.  KpuTepun MaTeMaTU4eckoro aHannaa HepekypCUBHbIX aropuTMOB
5.2.7.  KpuTepum MatemMaTU4eckoro aHannsa pekypcuBHbIX anroputMoB
5.2.8.  OMOMpUYeECKnin aHanus anropuTtMoB

tecn
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5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

ANropUTMbl COPTUPOBKM

53.1.
532
5.33.
5.3.4.
5.3.5.
5.3.6.

KoHLenuws copTvpoBKy
[1y3blpbKOBasi COPTMPOBKA
CopTnpoBKa BbI6OPOM

CopTMpoBKa BCTaBKaMm
CopTupoBka cnusHem (Merge_Sort)
BbicTpast copTuposka (Quick_Sort)

AJ'II'OpVITMbI C NPMMEHEHNEM EPEBbEB

5.4.1.
5.4.2.
5.4.3.
5.4.4.
5.4.5.
5.4.6.

KoHuenumns aepesa

BuHapHble fepeBbs

06x0abl AepeBbeEB

MNpencraBneHne BolpaxeHui
YnopsifoyeHHble 61HapHble AepeBbs
CbHanaHcHpoBaHHble GHapHble AepeBbs

ANrOpUTMbI C NPUMEHEHNEM KYyYel

5.5.1.
5.5.2.
5.5.3.

Y10 Takoe Kyuu
ANrOPUTM COPTUPOBKM Kyden
Ouepeay ¢ NPUOPUTETOM

AnroputMbl Ha rpacax

5.6.1.
5.6.2.
5.6.3.
5.6.4.

lNpeacraBnexve
06x04 B LUMPUHY
06x04 B ry6uHy
Tononornyeckas copTMpoBKa

JKafHble an rOpPUTMbl

5.7.1.
5.7.2.
5.7.3.
5.7.4.
5.7.5.

)KafHble cTpaTernm
3neMeHTbl XaJgHoM cTpaTernm
O6MeH MOoHET

3afa4a KOMMUBOSXKEPA
3aflaya 0 proKsake

[Mownck kpaTyanwmx nyten

5.8.1.
5.8.2.
5.8.3.

3aflaya 0 KpaTyaiLlem nytn
OTpuuaTenbHble Ayrn v LUKIbI
Anroput™ [eikcTpbl

59.

5.10.

Mogaynb 6. /IHTennekTyanbHble CUCTEMDI

6.1.

6.2.

6.3.

6.4.

JKazHble anropuTMbl Ha rpadax

5.9.17.
592
593.
5.9.4.

MUWHUMabHOE OCTOBHOE AEPEBO
AnropuTtwm MNprma

Anroputm Kpackana

AHanms CnoXHocTu

TexHuka Backtracking

5.10.1. TexHuka Backtracking

5.10.2. AnbTepHaTVBHbIE TEXHUKM

Teopus areHTOB

6.1.1.
6.1.2.
6.1.3.
6.1.4.

VcTopus KoHuenumn

Onpenenexve areHrta

AreHTbl B CMCTEMAX UCKYCCTBEHHOIO MHTENNeKTa
AreHTbl B paspaboTke NPorpamMMHOro o6ecrneyeHuns

ApPXUTEKTYPbI areHToB

6.2.1.
6.2.2.
6.2.3.
6.2.4.
6.2.5.

lNpoLecc paccykaeHus areHTa
PeaKTVBHblE areHTbl
[enyKTVBHbIE areHTbl
MM6puaHble areHTbl
CpaBHeHue

VHbopmaLms 1 3HaHNS

6.3.1.
6.3.2.
6.3.3.
6.3.4.
6.3.5.

Pasnuune Mexay AaHHbIMK, MHDOPMaLMeR 1 3HaHUAMM
OueHka KayecTBa fJaHHbIX

MeTonbl c6opa faHHbIX

MeToabl nonyveHns nHhopmaumm

MeTonbl NPYOBPETEHNS 3HAHNIA

MNpeacTaBneHne sHaHui

6.4.1.
6.4.2.
6.4.3.

BaXKHOCTb NpefcTaBnieHns 3HaHWi
Onpeaenexne npeacTaBneHns 3HaHWA Yepes UxX PO
XapaKTepuCTUKM NpeacTaBNeHNs 3HaHNIA



6.5.

6.6.

6.7.

6.8.

6.9.

OHTONOrMNM

6.5.1. BBegeHne B MeTafaHHble

6.5.2.  ®unocodckast KOHLENLMS OHTONOM MK

6.5.3.  BbluMcnuTensHasa KOHLENLMA OHTONOM MK

6.5.4.  OHTONOrMMN JOMEHOB M OHTONOM MM 6oJee BbICOKOrO YPOBHS
6.5.5.  Kak cosgatb oHTONOrMNt0?

A3bIKM OHTOSIOT NN 1 nporpamMmmMmHoe obecrnevyeHmne [N19 CO31aHNsA OHTOSIOTUN

6.6.1. CemaHTu4eckas Tpoika RDF, Turtle n N

6.6.2. RDF Schema

6.6.3. OWL 7.1.
6.6.4. SPARQL

6.6.5.  3HAKOMCTBO C PasINyHbIMU MHCTPYMEHTaMK A/151 CO3[aHNA OHTONOTMI

6.6.6. YcTaHOBKa 1 MCMONb30BaHwe Protégé

CemaHTuYeckas nayTuHa

6.7.1.  Tekylllee COCTOsIHME ¥ Byaylliee CeMaHTUYECKOM MayTUHbI

6.7.2. CemaHTU4ecKne BEG-NPUIOKEHMS

[pyrvie Mofenv NpefcTaBieHna 3HaHui

6.8.1. Cnoapu

6.8.2. 0630p 7.2.
6.8.3.  TakcoHomud

6.8.4. Tesaypychl

6.8.5.  DONKCOHOMMUM

6.8.6. CpaBHeHve

6.8.7. KapTbl pagyma

OueHKa 1 MHTerpaums NpeacTaBneHn 3HaHNN

6.9.1.  Jloruka HyneBoro nopsaka

6.9.2.  Jlorvka nepBoro nopsaaka

6.9.3.  [eckpunumoHHasa noruka

6.9.4.  B3anMOCBHA3b MeX Ay pasnnyHbIMU TUMAMU NIOTUKK 7.3.
6.9.5.  Prolog: lNMporpaMmvpoBaHue Ha OCHOBE JIOTMKYM NEPBOro NnopsaKa

6.10.1.
6.10.2.
6.10.3.
6.10.4.
6.10.5.
6.10.6.
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6.10. CeMaHTU4eckume aHaM3aTopbl, CUCTEMbI, OCHOBAHHbIE Ha 3HaHWAX, N GKCMNEPTHbIE CUCTEMDI

KoHuenuna aHanmsatopa

[puMeHeHve aHanusatopa

CncTeMbl, OCHOBaHHbIE Ha 3HAHMAX

MYCIN, ncTopus aKCNepPTHbIX CUCTEM
ONEMEHTbI 1 apXUTEKTYPa SKCMEPTHBIX CUCTEM
CosfaHue aKCnepTHbIX CUCTEM

Mopaynb 7. MalmHHOe 06y4eHwe 1 0o6blYa AaHHbIX

BeefieHwe B npoLecehbl o6Hapy>KeH|/m 3HaHWIN 1 OCHOBHbIE KOHLIENLMI MaLLMHHOMO o6y\4eva

700,
7.1.2.
7.1.3.
7.1.4.
7.1.5.
7.1.6.
71.7.
7.1.8.

KntoueBble NOHATUA NpoLecca 06HapY KEHWst 3HaHWIA
MlcTopuyeckunii B3rnsa npolecca 06Hapy>KeHns 3HaHui
STanbl NpoLecca 06HapyXXeHNs 3HaHNI

MeToAbl, “CNoNb3yeMble B MpoLieccax 0bHapy»KeHNs 3HaHWA
XapaKTepuCTUKM XOPOLIMX MOLENEN MALLMHHOMO 06YYeHNs
Tvnbl MHDOPMaLMM MaLLMHHOIO 06yYeHNs

OCHOBHble KoHLienLmm obyyeHns

OCHOBHble KOHLIEMLMIN 06y4eHns 6e3 KOHTPONS

ccnenoBaHue u npeanBapuTenbHasa o6pa60TKa [OaHHbIX

7.2.1.
7.2.2.
7.2.3.
7.2.4.
7.2.5.
7.2.6.
7.2.7.
7.2.8.
7.2.9.

06paboTKa faHHbIX

06paboTKa fjaHHbIX B MOTOKE aHanmaa AaHHbIX

Tunbl JaHHbIX

MNpeobpasoBaHue fAaHHbIX

Bvayanusaums 1 nccneaoBaHve HenpepblBHbIX NePeMEHHbIX
Bviayanuaaums 1 nccneaoBaHvie KateropuasbHblX NepeMeHHbIX
KoppenaumoHHble Mepbl

Hawv6onee pacnpocTpaHeHHble rpaduyeckme npefcTaBneHuns
BBeaeHne B MHOrOMEPHbIV aHamnna U CHUXKEHNE Pa3MEPHOCTM

[epeBbs peLeHnin

7.3.1.
7.3.2.
7.3.3.
7.3.4.

Anroput™ ID
Anroputm C
lNeperpyska n o6peska
AHanuns pesynbTaToB
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7.4.  OueHka KnaccudukaTopos 7.10 TeKCTOBbI aHann3 1 06paboTKa ecTeCcTBEHHOrO A3bika (NLP)
7.4.1.  Matpuubl nyTaHuubl 7.10.1.  OCHOBHble NOHATUA
7.4.2.  MaTpuubl YUCNEHHOM OLIEHKM 7.10.2. CospaHue Kopnyca
7.4.3. Kappa-ctatuctuka 7.10.3. OnwucaTenbHbli aHanns
7.4.4. ROC-kpuBas 7.10.4. BBefeHve B aHanu3 4yBCTB
7.5.  TpaBuna knaccuduKaLmm "
7.5.2. BsepaeHuve B rpaduyeckoe NpeacTaBneHve 8.1.  Tny6okoe obydeHune
7.5.3.  Anroput™m nocneaosatesibHoro osepsies 8.1.1.  Bugbl ry60KOro o6yueHns

7.6. HepoHHbie cetu 8.1.2.  06nacTn NpuMeHeHUs r1y6oKoro oby4eHuns

7.6.1. OCHOBHbIE NOHATYS 8.1.3.  [lpenmylLiecTBa 1 HeJOCTaTKM r1y6OKOro 06y4eHns

7.6.2.  TIpoCTble HEMPOHHbIE CETU 82  Onepaumm

7.6.3.  AnropuTtm Backpropagation 821. Cymma

7.6.4. BBefeHue B peKyppeHTHbIe HEMPOHHbIE CETH 822 MpoaykT
7.7. baiecoBcKne Metoabl 823. Mepeson

7.7.1.  OCHOBHble NOHATHA BEPOSATHOCTH 83 Crou

7.7.2.  Teopema baneca 8.3.1.  BxogHoit cnom

7.7.3. Hansrbit baiec 8.3.2.  CKpblITbli crnow

7.7.4. BBepaeHve B 6alleCOBCKUE CETU 8.33. BbIXoHOM CIOi

7.8.  Perpeccus v Mogenv HeMpepbIBHOrO OTKIIMKA 8.4.  CKNeuBaHHe CIIOEB 1 onepaLym

7.8.1.  TlpocTast IMHeNHada perpeccus 8.4.1.  TpPOEKTUPOBaHHE apXUTEKTYP

7.8.2.  MHOXeCTBeHHas NMHeHas perpeccus 842 CoemmHeERMe Mexy CTOSMIA

7.8.3.  Jloructuyeckas perpeccust 8.43. PacnpocTpaHeHve Bnepes
784 Nlepesb perpeccuy 8.5.  TloCTpoeHne NepBOM HEMPOHHOW CETU

7.8.5.  BBefeHvie B MaLLIVHbI OMOPHbIX BEKTOPOB (SVM) 851, IpoekTMpoBaHHe ceth

7.8.6.  Mepbl COOTBETCTBUSA 852  OnpeseneHue BeCoB

7.9. Knactepusauys 8.5.3. [lpaKTuka ceTu
7.9.1.  OCHOBHble NOHATUA 8.6. TpeHaxep 1 oNTUMM3ATOD
7.9.2.  WepapxunyecKkaa kiactepu3ayms 861 Bbi6op onTMMM3aTOpa
7.9.3. BepoATHOCTHbIE METOAB 8.6.2.  YcTaHoBneHWe hyHKLUMM NOTepb

7.9.4. Anroput™m EM
7.9.5.  Metop B-Cubed
7.9.6. HeaBHble meToabl

8.6.3.  YcTaHOBNEHWE METPUKM



8.7.

8.8.

8.9.

8.10.

Mogynb 9. O6y4eHwe rnyboKNX HEMPOHHbBIX CEeTel

9.1.

9.2.

9.3.

9.4.

MprMeHeHe NPUHLMMNOB HEMPOHHbBIX CeTeN

8.7.1.  QOyHKUMM aKTMBaALMM

8.7.2.  O6paTHOE pacrnpocTpaHeHme

8.7.3. YcTaHOBKa napaMeTpoB

OT 6MONOrMYECKMX HEMPOHOB K MCKYCCTBEHHbBIM

8.8.1.  DYHKUMOHMPOBaHWE BUONOrMYECKOro HelMpoHa
8.8.2. [lepefaya 3HaHWUI MCKYCCTBEHHBIM HEMPOHaM
8.8.3.  YcTaHOBNEHWE B3aVMOOTHOLLIEHWUI MEXIY HUMW
Peanusauws MLP (MHorocnoiHoro nepuenTpoHa) ¢ nomoLlbto Keras
8.9.1.  OnpefeneHvie CTPyKTypbl CETH

8.9.2. CocTaBneHue mogenm

8.9.3.  0O6yyeHune mogenm

TOHKas HacTpovika runeprnapaMeTpoB HEMPOHHbIX CETel
8.10.1. Bbl6op GYHKLMM aKTMBaLMK

8.10.2. YcTaHOBKa CKOPOCTHM O6yYeHusi

8.10.3. YcrtaHoBKa Beca

[paoveHTHble 3adaum

9.1.1.  MeToabl ONTUMMU3aLMU TpaineHTa

9.1.2. CTOXaCTuyecKkume rpafiMeHTbl

9.1.3.  MeToabl MHULMaNM3aLUmm BecoB

[oBTOpHOE MCMONb30BaHWe NpeaBapuUTeNbHO 06yYeHHbIX CII0EB
9.2.1.  TlepeHoc pe3ynbTaToB 06yyeHns

0.2.2.  /13Bne4yeHne NprnsHaKos

9.2.3. Inybokoe obyyeHne

OnTrMmnsaTopsbl

9.3.1.  CToxacTuyeckue onTMMmn3aTopbl rpaIMeEHTHOrO Crycka
9.3.2.  Ontumwmzsatopbl Adam v RMSprop

9.3.3.  CoBpemeHHble ONTUMIU3aTOPbI

MporpamMmmmpoBaHune CKOPOCTH 00y4eHNs

9.41. ABTOMaTMYECKOE yNpaB/eHVE CKOPOCTbIO 06YyYeHNs
9.42.  Unknbl 06yyeHns

9.4.3.  Ycnosusi crinaXusaHus

9.5.

9.6.

9.7.

9.8.

9.9.

9.10.
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[NepeoleHka

9.5.1.  llepekpecTHas Banugaums

9.5.2.  Peryngpusaumns

9.5.3.  MeTpumKM OLEHKM

MNpakTn4eckme pekoMeHaaLmnm

9.6.1.  KoHCTpyKuma Mogenn

0.6.2.  Bbl6Op METPUK 1 NaPaMETPOB OLIEHKM
9.6.3. [lpoBepka runotes

TpaHcpepHoe 06yyeHue

9.7.1.  TlepeHoc pe3ynbTaToB 06y4eHNs

9.7.2.  3BneyeHne npu3HaKoB

9.7.3.  ny6okoe obyyeHne

Paciumpermne gaHHbIX

9.8.1. lNpeobpasoBaHna N306paXKeHuit

9.8.2.  ®opMUPOBaHME CUHTETUHECKMX AaHHbIX
9.8.3. [lpeobpasoBaHue TekcTa
paKTU4YecKoe NPUMeHeHNe TpaHCHEepHOro 0byyYeHms
9.9.1.  llepeHoc pe3ynbTaToB 06yYeHNs

9.9.2.  M3BneyeHne NpuU3HaKoB

9.9.3.  Iny6okoe obyyeHne

Perynapusaumg

9.10.1. LulL

9.10.2. Perynsapusauusi No NpuHLUMMY MakCcumasibHOM SHTPOMMK
9.10.3. Dropout

tecn

Mogynb 10. HacTpoiika Moaeneit n obydeHre ¢ nomoLllpro TensorFlow

10.1.

10.2.

TensorFlow

10.1.1. Vicnonb3oBaHue brnbnmotekn TensorfFlow

10.1.2. O6y4eHne moaenn ¢ nomoLbto TensorFlow
10.1.3. Onepaumn c rpadukamu B Tensorflow
TensorFlow v NumPy

10.2.1. BbluncnutensHast cpeaa NumPy ana TensorFlow
10.2.2. Vicnonb3oBaHne maccmBos NumPy B TensorFlow
10.2.3. Onepauun NumPy nnsa rpadwukos TensorFlow
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10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

10.9.

10.10.

HacTpoiika Mogeneit 1 anroputMoB 06y4eHus

10.3.1. TocTpoeHre Nonb3oBaTeNbCKMX MOfeNel ¢ MoMoLLbo TensorFlow
10.3.2. YnpaBneHvie napameTpamu 06y4eHnst

10.3.3. Vcnonb3oBaHne METOL0B ONTUMM3ALMN AN 06YYeHs

®yHKUMK v rpadvikn TensorFlow

10.4.1. ®yHkumm B TensorFlow

10.4.2. Vcnonb3oBaHwue rpadmkoB Ans 06y4eHnst Moaenu

10.4.3. OnTumm3aums rpadoB ¢ NOMOLLbO onepauuii TensorFlow

3arpyska v npeaBapuTenbHas 06paboTKa AaHHbIX C MOMOLLbO TensorfFlow
10.5.1. 3arpyska HabopoB AaHHbIX C MoMoLLbto TensorFlow

10.5.2. TMpenpapuTenbHas 06paboTka AaHHbIX C NOMOLLbLO TensorFlow

10.5.3. Vcnonb3oBaHne MHCTPYMEHTOB TensorFlow ang MaHunynMpoBaHusa AaHHbIMM
API tfdata

10.6.1. Wcnonb3oBaHue tfdata ana o6paboTKM AaHHbIX

10.6.2. TlocTpoeHWe NOTOKOB AaHHbIX C MoMoLLbto tfdata

10.6.3. VcnonbaoBaHue API tf.data ans obydeHns Moaenei

®opmat TFRecord

10.7.1. Wcnonb3oaHue API TFRecord anst cepranusaumm faHHbIX

10.7.2. 3arpyska dainos TFRecord ¢ nomouysto TensorfFlow

10.7.3. Vcnonb3oBanne (ainnos TFRecord anst 0byyeHns mogenen

Cnou npeaBapuTenbHo 06paboTku B Keras

10.8.1. Wcnonb3oBaHne APl npefiBapuTenbHo 06paboTkm B Keras

10.8.2. TocTpoeHue pipelined npeaBapuTenbHO 06paboTKM C MOMOLLbHO Keras
10.8.3. VcnonbsoBaHue API npeasapvTensHoit 06paboTku B Keras ans 06ydeHns Mogenei
MpoekT TensorFlow Datasets

10.9.1. Wcnonb3oBaHue TensorFlow Datasets ansa 3arpyski AaHHbIX

10.9.2. lMpenBaputenbHaa 06paboTKa AaHHbIX ¢ NoMolbko TensorfFlow Datasets
10.9.3. Mcnonb3oBaHne Habopos [jaHHbIx TensorFlow

locTpoeHne NPUNOXKEHNS I1Y60KOro 06y4eHuss C NOMOLLbLO TensorFlow

10.10.7. MpakTnyeckoe NpUMeHeHve

10.10.2. MocTpoeHwe NPUNOXKEHUS Ty60KOro 06yYeHus ¢ NOMOLLbIO TensorFlow
10.10.3. O6yueHre Mofenv ¢ nomolLbto TensorFlow

10.10.4. Vicnonb3oBaHWe NpUNoXeHus 411 NporHo3MpoBaHust pesybTaTtoB

Mogaynb 11. [ny60Koe KOMMbIOTEPHOE 3PEHNE C UCMONb30BaHNEM

KOHBOJTFOLMOHHbIX HeleOHHbIX cetelt

11.1.

1.2

11.38.

11.6.

11.8.

ApxuTtekTypa Visual Cortex

11.1.7. ®yHKUWM 3pUTENBHOM KOPbI

11.1.2. Teopwu BbIYUCIIUTENIBHOTO 3PEHUS

11.1.3. Mopgenv 06paboTKu N306paXKeHuii

KOHBOSIOLMOHHbIE C/TOM

11.2.1 NoBTOPHOE UCMOMb30BaHKE BECOB B CBEPTKE

11.2.2. Konontouusa D

11.2.3. OyHKUMM aKTUBaLMN

Cnow KknacTep1saumn v peanu3alysa CNoeB KnacTepusaumnm ¢ nomoLLplo Keras
11.3.0. [lynuHr vi cTpuanHr

11.3.2. CnnowmBaHne

11.3.3. Buabl nynmHra

ApxuTekTypbl CNN

11.4.1. Apxutektypa VGG

11.4.2. ApxutekTypa AlexNet

11.4.3. Apxutektypa ResNet

Peannaaums CNN ResNet ¢ ncnono3oBaHunem Keras

11.5.1.
11.5.2. OnpegeneHne BXOOHOrO Cost

VHMumanmsaumns BecoB

11.5.3. OnpeaeneHne BbIXOAHOMO C0A

icnonb3oBaHWe NpeaBapuTeNlbHO 06yYeHHbIX Modenel Keras
11.6.1. XapaKTepuCTWKM NpeaBapuTeNbHO 06YYeHHbIX Moaenen
11.6.2. Vcnonb3oBaHwe NpeaBapUTeNbHO 06yYeHHbIX Moaenei
11.6.3. TpenmyllecTBa NpeaBapuTEbHO 0OYYEHHbIX MOAENEN
MNpenBapuTenbHO 06yYeHHble Moaenn Ans TpaHchepHoro 0byyeHns
11.7.1. TpaHchepHoe 0b6yyeHne

11.7.2. Tpouecc TpaHchepHOro 06y4eHns

11.7.3. TpenmyulecTBa TpaHCHEPHOro 06yYeHMs

Knaccudukaumsa v nokanuaaums B riy60KomM KOMAbFOTEPHOM 3PEHUN
11.8.1. Knaccubukalms n3obpakeHni

11.8.2. OnpefeneHne MeCTONONOXKEHNSI O6BEKTOB Ha M306PaKEHNAX
11.8.3. O6Hapy»eHWe 06beKToB



11.0.

O6Hapy»KeHWe 06BEKTOB 1 UX OTCAEXMBaHWE
11.9.1. MeToabl 06Hapy>KeHMs 06 HEKTOB
11.9.2. AnropuTMbl OTCNEXMBAHNSA 0O bEKTOB
11.9.3. MeToabl OTCNeXunBaHUg 1 TPaCCUPOBKU

11.10. CemaHTM4ecKasa cerMmeHTaumns

11.10.1. Tny6okoe 06y4eHve ANt CEMaHTUYECKONM CerMeHTaLmnm
11.10.2. O6Hapy>eHWe Kpaes
11.10.3. MeTofbl CerMeHTaLmnm, OCHOBaHHbIe Ha MpaBuiax

Mogynb 12. 06paboTka ecTecTBeHHOM0 s3bika (NLP) ¢ nomolLLbto
eCTECTBEHHbIX peKyppeHTHbIx ceTelt (NNN) v BHUMaHWS

12.1.

12.2.

12.3.

12.4.

12.5.

'eHepaliua TekcTa ¢ ncnosibaoBaHreM RNN

12.1.1. 06yyeHne RNN ans reHepalmm TekcTa

12.1.2. TeHepaums eCTeCTBEHHOIO f3blka ¢ MoMOLLbHo0 RNN

12.1.3. Tlpunoxenusa ans reHepaLmm TekcTta ¢ noMoLbro RNN

Co3zpaHne oby4atoLLero Habopa faHHbIX

12.2.1. TMoaroToBKa AaHHbIX AN obydeHns RNN

12.2.2. XpaHeHue obyyarolLero Habopa AaHHbIX

12.2.3. OuncTka v npeobpasoBaHme AaHHbIX

12.2.4. AHanus HaCTPOeHUn

PaH>XnpoBaHmne MHeHu ¢ nomMoLLbo RNN

12.3.1. BbiaBneHne TeM B KOMMEHTapHAX

12.3.2.  AHanu3 HaCTPOEeHWI C MOMOLLIbHO anropUTMOB Fy6OKOro 06yYeH s

CeTb KOAMPOBaHWA-AEKOANPOBAHWA ANt HEMPOHHOrO MalWWMHHOIO NepeBoja

12.4.1. 06yyeHve RNN anst MalUMHHOIo nepeBofa

12.4.2. Vcnonb3oBaHWe KoAUPyroLLen-AeKoanpyroLLes CeT1 ANA MalMHHOMO NepeBoaa
12.4.3. TloBblleHWe TOYHOCTH MaLMHHOMO NepeBoaa ¢ NoMoLLbko RNN

MexaHn3Mbl BHUMaHKA

12.5.1.
12.5.2. Wcnonb3oBaHne MexaHU3MOB BHUMaHWUS A1 MOBbIWEHNA TOYHOCTU MOLENN

Peannsaunsa mexaHnamoB BHUMaHNA B RNN

12.5.3. TlpenmyLlecTBa MeEXaH13MOB BHUMaHWUSA B HEMPOHHbIX CETHAX

12.6.

12.7.

12.8.

12.9.

12.10.
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Mopenu TpaHcgpopmepos

12.6.1. Vicnonb3oBaHWe Moaenen TpaHc(hopMepoB ANg 06paboTKM eCTECTBEHHOMO A3bIKa
12.6.2. TMpuMeHeHne Modenen TpaHC(popMepoB ONs 3PEHNS

12.6.3. TpeumyLlecTBa Mofenelt TpaHcGhopMepoB

TpaHchopmepb! ANs BUAEHUS

12.7.1. TpuMeHeHne Moaenein TpaHCpopMePOB ANs 3peHUSs

12.7.2. MNpengapuTenbHas 06paboTka AaHHbIX M306paXkeHni

12.7.3. 06y4yeHne Moaenn TpaHcHOpMepPOB AN 3peHIs

bubnuoteka TpaHcpopmepos Hugging Face
12.8.1. Vcnonb3oBaHue 6U6MoTeKn TpaHchopmepor Hugging Face
12.8.2. MpumeHeHne 616ANOTeKN TpaHchopmepoB Hugging Face

12.8.3. TpenmyliiecTBa 61M6ANOTEKM TpaHchopmepoB Hugging Face
[pyrve 6uénnotekn TpaHcopmepos. CpaBHeHWE

12.9.1. CpaBHeHvie pa3nnuHbix 61MOIMOTEK TpaHC(opmMepoB
12.9.2. Vicnonb3oBaHue Apyrux 6M6ANOTEK TpaHCHOPMEPOR
12.9.3. TpevmyLlecTBa Apyrnx GUbMANOTEK TpaHCHOPMEPOB

Paspa6oTka NLP-npunoxenus ¢ ncnonbaosaHmem RNN v BHUMaHWS.
[paKTU4yecKoe NpUMeHeHne

12.10.7. PaspaboTka NpuIoXeHnsa Ans 06paboTki eCTECTBEHHOO A3bika
c nucnonbzoaHeM RNN v BHUMaHWA

12.10.2. Vicnonb3oaHue RNN, MexaHn3MOB yxoda 1 MOAenei TpaHc(opMaTopoB
NpY BHeLpeHUn

12.10.3. OueHKa NpakTU4eCKoro NPUMEHEHN

Mopaynb 13. ABTO3HKOoAEpbIl, GAN 1 Anddy3noHHbIE MOAENN

13.1.

13.2.

S deKTMBHbIE NpeACTaBNEHNSA AaHHbIX

13.1.1. CHWXeHMe pasMepHOCTH

13.1.2. ny6okoe 0byyeHune

13.1.3. KoMMakTHble npeacTaBfeHms

Peanusauma PCA ¢ HENOMHbBIM IMHEHBIM aBTOMATUYECKUM KOAVPOBLLUMKOM
13.2.1. TMpouecc oby4eHns

13.2.2. BHegpenue Python

13.2.3. Vicnonb3oBaHme TeCTOBbIX AaHHbIX
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13.3.

13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

CTekoBble aBTOMaTUYeCKNE KOAVMPOBLLNKM

13.3.1. ny6oKwe HepoHHble CeTH

13.3.2. [loCTpoeHWe apxnTekTyp KOAMPOBaHKA

13.3.3. VcnonbsoBaHWe MHCTPYMEHTOB
KOHBOMOLMOHHbIE aBTOKOAMPOBLLMKM

13.4.7. KOHCTPYKLUMSA KOHBOMOLMOHHOW MOAEN
13.4.2. 0O6y4yeHre KOHBOMOLMOHHON Moaenn

13.4.3. OueHka pesynsTaToB

LLlymononaBneHve aBTOMaTU4YeCKMX SHKOAEPOB

13.5.1. MpumereHne GunbTpoB

13.5.2. [MpoeKTupoBaHWe MOAeNel KoaupoBaHua
13.5.3. Mcnonb3oBaHne METOLOB perynspusaumm
ABTOMaTWYECKME Pa3peXeHHble aBTOMaTUYECKME SHKOLEPDI
13.6.1. ToBblweHWe 3OOEKTUBHOCTY KOAMPOBAHWSA
13.6.2. MuHMMM3aLMA Ynciia NapamMeTpoB

13.6.3. TlprMeHeHne MeTOLOB perynspusanmm
ABTOMaTWYECKME BapUaLMOHHbIE 9HKOLEPbI

13.7.1. Vcnonb3oBaHue BapnaLMoHHOM ONTUMM3aLmm
13.7.2. Tnyb6okoe 06y4eHne 6e3 KOHTPOA

13.7.3. nybokune naTeHTHble NpeACcTaBNeHNs
leHepaLus MoAHbIX n306paerunii MNIST

13.8.1. PacnosHaHWe naTTepHOB

13.8.2. TeHepalyst N306paXkeHnin

13.8.3.  06yyeHwe rny6oKnX HEMPOHHbIX CEeTel
[eHepaTuBHble afiBepcapHble CETV U ANDDOY3NOHHbIE MOAEN
13.9.1. ®opmMpOBaHVe KOHTEHTa 13 N306PaXKEHUI
13.9.2. MopgenvpoBaHve pacnpeaeneHnii faHHbIX
13.9.3. Vcnonb3oBaHue COCTA3aTeNbHbIX CETEN

13.10 Peanusaunsa mogenei

13.10.7. MpakTunyeckoe NprMeHeHne
13.10.2. Peanusaunsa mogenem

13.10.3. Vicnonb3oBaHme peasbHbIX JaHHbIX
13.10.4. OueHKa pesynbTaToB

Mogaynb 14. BnovHCNMPUPOBAHHbIE aIrTOPUTMbI

14.1.

14.2.

14.3.

14.4.

14.5.

14.6.

14.7.

14.8.

14.9.

14.10.

BeeaeHne B 6GMOMHCIMPUPOBaHHbIE anropUTMbl

14.1.1. BBefeHue B BUOMHCNIVPUPOBAHHbIE anropUTMbI

ANropuTMbI CoLManbHOM aganTtaumm

14.2.1. BUOMHCIMPUPOBAHHbIE aNrOPUTMbl, OCHOBaHHbIE Ha MYypPaBbUHbIX KOMOHKUAX
14.2.2. PasHOBMOHOCTM afirOPUTMOB MYpPaBbUHbIX KOSTOHWI

14.2.3. ANropuTMbl, OCHOBaHHbIe Ha 06M1akax ¢ YacTuamm

[eHeTUYeCKNe anropuUTMbl

14.3.1. 06uwasn cTpyKTypa

14.3.2. BHefpeHune OCHOBHbIX OMepaToOpOB

CTpaTernn 0CBOEHMA 1 UCMONb30BaHUS MPOCTPAHCTBA [/15 FEHETUYECKIMX ailfTOPUTMOB
14.41. Anroputm CHC

14.4.2. MynbTumMofasbHble 3aauv

Mogenu aBOMOLMOHHbIX BblumceHwi (1)

14.5.7. OBOMKOUMOHHbIE CTpaTernn

14.5.2. OBOMOUMOHHOE NporpaMmMmpoBaHme

14.5.3. AnropuTMmbl, OCHOBaHHbIe Ha AMddepeHuUmanbHOM 9BONOLMN

Mogenu aBoMIFOLMOHHbIX BblunceHnii (11)

14.6.1. Mogaenwu aBOMOLMM, OCHOBaHHbIE Ha OLIEHKe anropuTMoB pacrnpegenenns (EDA)
14.6.2. TeHeTMyecKoe NporpaMmmmpoBaHmne

[pUMEHEHME 3BOMFOLMOHHOIO NPOrpaMMMUPOBAHMS NPU HapyLLEHUAX 0BY4aeMOoCTy
14.7.1. 06y4eHwie Ha OCHOBE MpaBw

14.7.2. 3BONIOLUMOHHbIE METO/bI B 3a[ja4ax Bbl6opa aK3eMnasapa

MHoroLenesble 3agaym

14.8.1. KoHuenums AOMUHMPOBaHMA

14.8.2. TpUMEHEHME 3BOSTFOLMOHHBIX anrOpUTMOB AN PELLEHNs MHOTOLENEBbIX 3aad
HeipoHHble ceTn (1)

14.9.1. BBeaeHWe B HEMPOHHbIE CETH

14.9.2. TlpakTnyeckunit NpuMep ¢ HeMPOHHbIMU CETAMMU

HeipoHHble ceTn (Il)

14.10.7. MNprMepbl UCMONb30BaHNA HEMPOHHbBIX CeTel B MeANLIMHCKNX UCCNeoBaHNAX
14.10.2. MNprMepbl UCMOMIb30BaHNA HEMPOHHbIX CETEN B SKOHOMUKE

14.710.3. TpuMepbl UCNOMIb30BaHWA HEMPOHHbLIX CETEN B UCKYCCTBEHHOM 3PEHNN



Mogaynb 15. IckycCTBEHHbI HTENNEKT: CTpaTernu n NpUMeHeHme
15.1.

15.2.

15.3.

15.4.

15.5.

15.6.

15.7.

®uHaHcoBbIe yenyru

15.1.1. MocneacTeusa NpUMeHeHNs UCKycCTBeHHoro nHTennexTa (M) B chepe

(1HaHCOBbIX ycnyr. BO3MOXHOCTU 1 Npobnembl
15.1.2.
15.1.3.
15.1.4. MNoTeHuManbHble GyayLme pa3paboTku/mcnons3osanHnsa NiA
MNocneacTsua NPUMEHEHUST UICKYCCTBEHHOIO MHTENNEKTA B 3[1paBOOXPaHEHN

HpVIMepr MCNoNb30BaHNA
loTeHUManbHble PUCKK, CBA3AHHbIE C UCMONb30BaHneM MV

15.2.1. TMocneacteua N B cekTope 3[paBOOXpaHeHns. BO3MOXHOCTU 1 NpobeMbl
15.2.2. TlpuMepbl NCMONb30BaHWA

Pucku, cBazaHHble ¢ UCnofib3oBaHreM VI B 30paBooxpaHeHnm

15.3.1. [loTeHumanbHble pUCKKM, CBS3aHHbIE C UCMOIb30BaHMeM VA

15.3.2. MoTeHumanbHble GyayLuve pa3paboTku/ncnonsaosanHns N

PO3HWYHasi TOpro.Jisi

15.4.1. TMocneacteua N B posHM4HOM Toprosie. BOSMOXHOCTYM 1 NMPo6eMbl
15.4.2. TlpMepbl MICNONb30BaHNS

15.4.3. [loTeHUManbHble PUCKK, CBSI3aHHbIE C MCNOb30BaHuemM Vi

15.4.4. TloTeHumanbHble 6yayLmne paspaboTki/Mcnonb3oBaHna M
[TpOMbILWIEHHOCTD

15.5.1. Mocneacteusa W ana NnpoMbIWAEHHOCTH. BO3MOXHOCTM 1 Npo6nembl
15.5.2. TMpMepbl CMONb30BaHNA

[NoTeHuManbHble pUCKK, CBA3AHHbIE C UCMOMb30BaHeM VI B MPOMBbILLIEHHOCTU
15.6.1. TMpuMepbl CMONb30BaHWA

15.6.2. [loTeHUManbHble PUCKK, CBA3AHHbIE C UCMOMb30BaHnem Wi

15.6.3. [oTeHUManbHble 6yayLve pa3paboTku/mcnons3osanHmnsa NiA
[ocynapcTBeHHOe ynpaBreHne

15.7.1. Tlocneactsus NCMNob30BaHMS MCKYCCTBEHHOIO NHTEJIJIEKTA B rOCYAapCTBEHHOM

yrnpaBneHnn. BosMOXHOCTY 1 NPo6GeMbl
15.7.2.
15.7.3.
15.7.4.

MpvMepbl UCNONb30BaHMSA
[oTeHLManbHble PUCKM, CBA3AHHbIE C 1CMOoMb30BaHKeM /I
NoTeHUManbHble 6yayLine pa3paboTku/ncnons3oaHns A

15.8.

15..
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O6pasoBaTenibHas cdhepa

15.8.1. [lMocnencTsusa UCNONb30BaHNS MCKYCCTBEHHOIO MHTEJIJIEKTA B O6pa3OBaHVIVIA

BoamoxHOCTV 1 Npo6nembl
15.8.2.
15.8.3.
15.8.4.
JlecHoe 1 cenbckoe xo3ancTBO

[MpMepbl NCNoNb30BaHNS
MoTeHUManbHble pUCKK, CBA3aHHbIE C UCMOb30BaHKeM M
MoTeHuUManbHble 6yayLine pa3paboTki/mcnonb3oaHus i

15.9.1. Mocneacteusa MW anst NeCHOro v CeNbCKOro X03aicTBa. BO3MOXHOCTM 1 NpobiemMbl
15.9.2. [Mpumepbl UCMOIb30BaHMA

15.9.3. lMoTeHUManbHble pUCKK, CBSA3aHHbIE C UCNONb30BaHnem M

15.9.4. MoTeHumanbHble 6yaylmne paspaboTku/vcnonb3osaxns

15.10 Yenoseyeckne pecypcbl

15.10.1. Mocneactausa W ana kaapoBbIx PeCypcoB. BO3MOXHOCTW 1 Mpobnembl
15.10.2. [MpMepbl UCMONb30BaHNS

15.10.3. MoTeHUManbHble PUCKK, CBSA3aHHbIE C MCNONb30BaHnem i

15.10.4. MoTeHumanbHble 6yaylmne paspaboTku/vcnonb3osanns M

Mopgynb 16. [NpakTUYECKOE NPUMEHEHNE NCKYCCTBEHHOTO

WHTENEKTA B AM3anHe

16.1.

16.2.

16.3.

ABTOMATMYECKOE CO3aHNe N306paxKeHNin B rpadnyeckomM ansanHe

16.1.1. ®yHOaMeHTanbHble KOHLENUMUM BU3yanu3aumm

16.1.2. VIHCTPYMeHTbI 1 hperiMBOPKM ANt aBTOMATUHECKOrO CO3AaHus rpadmkm

16.1.3. CounanbHoe 1 KynbTypHOe BO3AENCTBME reHepaTUBHOIO An3aiHa

16.1.4. CoBpeMeHHble TEHAEHUMW B 3TO 061aCTV 1 ByayLLne Pa3paboTKM U NPUIOXKEHNS
[IMHammyeckasn nepcoHanmaaLyms Nofb30BaTeNbCKUX MHTEPdENCOB C NOMOLLbHO VN
16.2.1. MpuHumnbl HacTpoiikn Ul/UX

16.2.2. AnropuTMbl pekoMeHAaLmWiA B NepcoHanmnsaLmm MHTepdbeincos

16.2.3. OnbIT NoNb30BaTeNel 1 NOCTOSHHAA 0bpaTHas CBA3b

16.2.4. [MpakTnyeckoe NpUMEHeHVe B peasibHbIX MPUTOXKEHNSAX

[eHepaTVBHbIA An3alH: [TprMeHeHNe B NMPOMbILLNEHHOCTY 1 UCKYCCTBE

16.3.1. OCHOBbI reHepaTVBHOIO An3anHa

16.3.2.
16.3.3.
16.3.4.

[eHepaTVBHbIN AM3aiH B NMPOMbILLIEHHOCTH
[eHepaTUBHbIV A13aliH B COBPEMEHHOM UCKYCCTBE
Mpobnembl 1 6yayume pa3paboTku B 0611aCTV FeHepaTBHOMO 13aiiHa
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16.4. ABTOMATUYECKOE CO3MaHUe JieiayToB C MOMOLLBHO aropyTMOB 16.10. CTpateruu ycneluHoro BHeapeHusa NN B ansaiit
16.4.1. TTpUHUMNBI aBTOMATUYECKOTO PeAakLMOHHOrO JierayTa 16.10.7. BoigBNeHne noTpebHOCTeN B An3aiiHe, pellaeMblx ¢ MOMOLLbHO M
16.4.2. ANropuTMbl pacnpocTpaHeHNs KOHTEHTa 16.10.2. OueHKa AOCTYMHbIX NNaThOPM U MHCTPYMEHTOB
16.4.3. ONTMMMU3aLMA NPOCTPaHCTBA 1 NPONOpLMA B peAakLMOHHOM An3alHe 16.10.3. 3pDeKTUBHas MHTerpaLnsa B AM3aitH-NPOEKTbI
16.4.4. ABTOMaTM3aLMA NpoLEecca NPOBEPKM 1 KOPPEKTUPOBKM 16.10.4. MNocTosiHHas ONTUMU3aLMA 1 aganTaums
16.5. [lpouenypHana reHepaumsa KOHTeHTa B BMAeonrpax ” »
16.5.1. BBepneHvie B NpoLEAYPHYIO reHepaLmio B BUAEOUrpax
16.5.2. ANropuUTMbI /1St BBTOMATUYECKOTO CO3JaHNSA YPOBHEN U OKPYSKEHUA 17.1. KOHTEKCTHble NPeAnoXeHus B NoBeeHYECKOM AN3aitHe
16.5.3. TpouenypHblii HAppaTUB ¥ Pa3BETBIEHNE B BUAEOUIPax 17.1.1. TloHMMaHue noBeaerHns nob3oBaTesien B An3aiiHe
16.5.4. BnvsiHue NpoLieypHO reHepaLuv Ha BneyaTieHns UrpoKoB 17.1.2. CncTeMbl KOHTEKCTHBIX MPEAIoKeHN Ha ocHose VI
16.6. Pacno3sHaBaHvie 06pa30B B IOroTHMax ¢ MOMOLLBKO MaLLMHHOMO 06y4YeHMs 17.1.3. Crpatervn obecredeHiis Ipo3payYHOCTy 1 Cornacus nonbsosarenei
16.6.1. OcHOBbI pacno3HaBaH1sa NaTTePHOB B rpaduyeckom ausaliHe 17.1.4. TeHAeHUUM 1 BO3MOXHbIE YNyYLLEHNA B NMOBEAEHUYECKOM NepcoHannsaumm
16.6.2. Peanusauns moaenemn MalmHHOro obyyeHns ans naeHTuduKaumm NorotTunos 17.2. TIpeAnKTUBHbIA aHann3 B3auMoenCTBUA € Nob3oBaTeNem
16.6.3. [lpakTuuyeckoe NpyMeHeHne B rpad@uyeckom ansaiHe 17.2.1. BaxHOCTb NPpeAnKTUBHON aHalUTUKK NPy B3anMOLENCTBUN

16.6.4. [1paBOBble ¥ ATUYECKME aCNeKTbl paCno3HaBaHWs TOrOTUNOB MONb30BATENA C AN3aNHEPOM

16.7. ONTAMU3ALMS LIBETOB 1 KOMMOSULIIA C MOMOLLHO U 17.2.2. Mopaenv MaLumHHOro o6yyeHus Ans NpOrHo3vMPOBaHWs NMoBeaeHUs NoNb30BaTeNeN

16.7.1. Tlonxonorms ugeta u BU3yasibHast KOMMOSULMS 17.2.3. MHTerpaumns npeankKTMBHON aHaNUTUKL B AW3aiH NoNb30BaTeNbCkoro MHTepd)emca

16.7.2. AnropuTMbl ONTUMU3ALMN LIBETA B rpadUyecKoM An3aiiHe 17.2.4. Tlpobnembl 1 AUnemMbl B NPEAVKTUBHOV aHannTyke

16.7.3. ABTOMaTU4eckast KOMMNO3WUMSA BU3YyasibHbIX 3NIEMEHTOB 17.3. ABanTVBHbIA AN3aIH ANA PASINHHBIX yCTPOACTE C MomoLpto MV

16.7.4. OueHKa BAMSAHUS aBTOMATMYECKON ONTUMMU3aLMN Ha BOCMPHATME NOb30BaTENSA 17.3.1. TpvHUMNbI BAANTVBHOTO AUSAIHA YCTPOUCTS

16.8. TpOrHOCTUYECKNIA aHaNM3 BU3yasbHbIX TEHAEHUMI B An3alHe 17.3.2. AnropuTMbl afanTaLuyi KOHTEHTa

16.8.1. C60P AaHHbIX 1 TEKyLLME TEHAEHUM 17.3.3. OnTrMmM3aums nHTepdeinca Ana MoBUbHBIX 1 HACTOMbHbBIX KOMMbHOTEPOB

17.3.4. byaywwe pa3paboTku B 0611acTV afjanTUBHOIO AM3aiiHa C UCMOoNb30BaHNEM

16.8.2. Mopenu MalmHHOro o6yyeHnst ANa NpeAcKasaHns TPEHAO0B .
B B HOBbIX TEXHOMOT NI

16.8.3. Peanusauusa cTpatervin npoakTMBHOMO An3aiiHa .

17.4. ABTOMAaTM4YecKasi reHepalmst MepCoHaXkel 1 BparoB B BUAEOMIpax

16.8.4. [TpUHLMMNbI UCMONB30BAHNS AaHHbIX M MPOrHO30B B AM3aiiHe

17.4.1. Heo6x0AMMOCTb aBTOMATUYECKOW reHepaLmnm B pa3paboTke BUAEOUTP
16.9. CoBMecTHas paboTa B MPOEKTHbBIX FPyMnnax ¢ NOMOLLbHO N

. 17.4.2. ANroputMbl reHepaLmny NepcoHa)<en 1 Bparos
16.9.1. CoTpyaHn4ecTBO Yenoseka 1 M B npoekTax AnsaiHa .

. 17.4.3. Kactomumsaums v agantauust aBTOMaTUHECKM reHepupyeMbIX MEPCOHAXEN
16.9.2. MnathopMbl M UHCTPYMEHTbI ANt COBMECTHOM paboTbl C MoMoLLbro A

. 17.4.4. OnbIT paspaboTku: MNpobaembl 1 N3BNEYEHHbIE YPOKM
16.9.3. TepefoBad npakTWKa MHTErpaLmnm TEXHOMNOMMIA ¢ MOMOLLBHO VI

. 17.5. YnydweHne N nrpoBbIx nepcoHa)ken
16.9.4. [lepcnekTrBbl COTPYAHMYECTBA YenioBeka U VIV B ansarHe B
17.5.1. BaXHOCTb MCKYCCTBEHHOIrO MHTENNEKTa A/15 NEPCOHAXeR BUACOUTD
17.5.2. ANropuTMbl AN yNyylWeHna noBeaeHUs NePCoHaXen

17.5.3. HenpepbiBHasa aganTaums v 0bydeHvie M B nrpax

17.5.4. TexHn4ecKkue 1 TBOpYECKME 3adaun No yayyeHunto UV nepcoHaen



17.6.

17.7.

17.8.

17.9.

17.10.

Mogaynb 18. IHHOBaLMK B MpoLieccax An3ainHa n UiA

18.1.

MHAMBWAYanbHbliA AM3aiiH B NPOMbILWNEHHOCTH: [po6aeMbl 1 BO3MOXHOCTH

17.6.1. TMpeobpa3oBaHie NPOMbILLIEHHOrO AM3aiiHa C MOMOLLbIO NepcoHannaaLmmn
17.6.2. TexHonoruw, Cnoco6CTBYHOLLME CO3AAHNIO MHAVBUAYANbHOMO An3aiiHa
17.6.3. [Mpobnembl BHeipeHna NHAMBUAYaNbHOMO iM3aiiHa B MacliTabe

17.6.4. BO3MOXHOCTU AN MHHOBALWIA 1 KOHKYPEHTHOW AnddepeHumaumm

[vsaiiH ans ycToMYnMBOro passuTHsa C MOMOLLbIO MV

17.7.1. AHanNU3 XXW3HEHHOrO LMKa 1 MPOCNEXMBAEMOCTb C MOMOLLbHO
NCKYCCTBEHHOIO MHTENNEKTa

17.7.2. OnTuMK3aLms 1cnonb3oBaHus nepepabaTbiBaeMblx MaTepuanos
17.7.3. YnydLleHve yCTON4MBbIX MPOLECCOB

17.7.4. PaspaboTka NpakTUYECKMX CTPATErNiA 1 MPOEKTOB

MHTerpaumsa BMpTYyaibHbIX MOMOLLHMKOB B AW3aiHepCKMe HTepdeiichl
17.8.1.
17.8.2.
17.8.3.
17.8.4.
[OCTOAHHbBIV aHanM3 NoNb30BaTENBCKOrO OMbITa C LENbHO ero yyyLleHns
17.9.1.
17.9.2.
17.9.3.
17.9.4.

Ponb BUPTYasibHbIX MOMOLLHUKOB B MHTEPAKTVBHOM [13aiiHe

PaspaboTKa crieLunanmanmpoBaHHbIX BUPTYaslbHbIX MOMOLLHWKOB B [13aiiHe
EcTecTBEHHOE B3aMOAENCTBIE C BUPTYasbHbIMM NOMOLLHUKAMM B AN3aiH-NPOEKTax
po6rembl BHEAPEHWS 1 MOCTOAHHOE COBEPLLIEHCTBOBaHME

LIMKN HENPEepbIBHOMO COBEPLUEHCTBOBAHWA B AM3aliHE B3aUMOAECTBIS
VIHCTPYMEHTbI ¥ METPUKM 119 HEMPEPbIBHOrO aHanmsa
MTepaunv 1 aganTaums B NMosib30BaTeIbCKOM OfbITe

O6ecnevyeHne KoHdOUAEHLMaNbHOCTH U NPO3PaYHOCTH NpK paboTe
C KOH®UAEHUMANbHBIMU JaHHbIMM

pVYMeHeHVe MeTOLOB MCKYCCTBEHHOIO MHTENNEKTa ANA YAYHLLIEHNS K03abuanTy
17.10.1. Nepeceyerune N v to3abunnty

17.10.2. AHann3 HaCTPOEHWiA 1 MONb30BaTeNbCKMi OMbIT (UX)

17.10.3. iInHamm4yeckas nepcoHanvaaLms nHtepdeiica

17.10.4. OnTMK3aLmsa paboYero NpoLecca 1 HaBuraumm

OnTrMM3aumsa NPON3BOACTBEHHBIX MPOLIECCOB C NMOMOLLbIO CUMYNATOPOB VN
18.1.1. BBegeHve B ONTUMU3ALMIO MPOV3BOACTBEHHDBIX NMPOLECCOB

18.1.2. VW-cumynaumm gna onTviM13aumm Npon3BoACTBa

18.1.3. TexHuueckue 1 onepaLyoHHble NPo6aeMbl NPU BHeAPEHWUM cuMynaumin A

18.1.4. TMepcnekTyBbl Ha Byayliee: [JOCTWKEHWs B 0611aCT1 ONTUMU3aLMU NPOLIECCOB
C nomoLupro NiA

18.2.

18.3.

18.4.

18.5.

18.6.

18.7.
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CospaHue BUPTYanbHbIX MPOTOTUMOB: [po6aeMbl U NperMyLLiecTBa
18.2.1.
18.2.2.
18.2.3.

BaxkHOCTb BNPTYasibHOro npoToTUNMPOBaHNA B [n3aiHe
MHCprMeHTbI N TEXHONOTN ANA CO34aHNA BUPTYaNIbHbIX MPOTOTUMOB

|_|p06ﬂeMbI, BO3HMKatOLWME MPpn CO3aHNM BUPTYallbHbIX MPOTOTUMOB,
N CTpaTernn nx peleHna

18.2.4.
FeHepaTUBHbIN An3aiiH: [TpUMEHEHME B MPOMBbILLIEHHOCTY U XYLOXECTBEHHOM TBOPYECTBE
18.3.1. ApxutekTypa 1 ropoACKoe niaHnpoBaHue

BnunaHme Ha MHHOBaLMK U TMBKOCTL An3aiiHa

18.3.2. [AnsaiH oaex bl 1 TeKCTUNA

18.3.3. [An3aiH maTepuanos 1 TEKCTYp

18.3.4. ABTOMaTW3auUus B rpadmyecKoM AnsariHe

AHan13 MaTepuasoB 1 XxapakTepUCTUK C MOMOLLBKO MCKYCCTBEHHOMO UHTENEKTa
18.4.1. BaxHOCTb MaTepvanoB 1 aHanumsa xapakTepucTyK Npu avsanHe

18.4.2. ANroputMbl UCKYCCTBEHHOIO MHTENIEKTA A1 aHan3a MaTepuanos
18.4.3. BnusiHue Ha aOOEKTVBHOCTb ¥ YCTONUMBOCTb KOHCTPYKLMM

18.4.4. Tlpobnembl peanu3aummn n 6yayLime NpUNoXKeHUs

MaccoBas kacToM13aLmsa B NPOMbILLIEHHOM MPOU3BOACTBE

18.5.1. TpaHchopmaumsa NpoVM3BOACTBA Yepes3 MacCOBYHO KaCTOMU3aLMIO

18.5.2. TexHonorunu, cnoco6CTBYHOLLIME MaCCOBOW KaCTOMM3aLMN

18.5.3. Tlpo6nembl NOrUCTUKA 1 MacLUTabypoBaHNS NP MacCOBOI KaCTOMM3aLMN
18.5.4. SKoHOMMYecKoe BO3ENCTBUE M MHHOBALMOHHbIE BO3MOXHOCTU
VIHCTPYMEHTbI An3aiHa C NOMOLLBKO MCKYCCTBEHHOMO UHTESNeKTa

18.6.1.
18.6.2.
18.6.3.
18.6.4.
COBMECTHbI in3aiiH YenoBeka 1 poboTa B MHHOBALIMOHHbBIX MPOeKTax
18.7.1.
18.7.2.
18.7.3.
18.7.4.

leHepaTUBHbIV An3aiiH (reHepaTUBHbIE aaBepCcapHble CeTH)
KonnekTnBHas reHepauusa naei

FeHepaLmsa C y4eTOM KOHTEKCTa

MccnenoBaHne HeNMHERHbIX KpeaTUBHbBIX M3MEPEHNIA

VHTerpauys po60TOB B MHHOBALIMOHHbIE A3aHEPCKME NMPOEKThI

MHCTpYMeHTbI U MNaThopMbl 4151 COBMECTHOW paboTbl YenoBeka 1 poboTa
Mpo6nembl UHTErpaLmmn poboToB B KpeaTUBHbIE MPOEKTbI

[epcnekTUBblI COBMECTHOIO [113aiiHa C MCMOb30BaHNEM HOBELLIMX TEXHOMOT W
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18.8. TpeanKTUBHOE 06CNYXMBaHWe NpoayKUMK: INoaxo ¢ Mcnonb3oBaHvem VN

18.9.

18.8.1.
18.8.2.
18.8.3.
18.8.4.
ABTOMaTMYECKasA reHepaLnst LUPUMTOB U BU3YasbHbIX CTUNEN
18.9.1.
18.9.2.
18.9.3.
18.9.4.

BaxkHoCTb NPeanKTUBHOIO O6Cﬂy>KI/IBaHVIF| A4 NpoaIeHNA CPOKa CJ'Iy)K6bI npoaykunmn
Mopenu maLmHHOro o6yqe/-u4ﬂ Anda npeaAnKTUBHOrro O6Cﬂy>KVIBaHVIﬂ
[NpakTnyecKoe NpUMeHeHNe B pasnyHbIX OTPACIAX MPOMbILLIEHHOCTU

OueHKa TOYHOCTU 1 C-)CDCDGKTI/IBHOCTVI 3TUX MOAENen B MPOMbILLIEHHbIX YCNOBNAX

OCHOBbI aBTOMaTWNY€eCKO reHepaLuny B AnsaiiHe wpndTos

[paKT14ecKoe MpUMEeHeHVEe B rpatny4ecKoM An3aliHe v BU3yanbHOM KOMMYHUKaLN
COBMECTHbI iM3aiiH ¢ noMoLLbio VI npu cosaaHmm wpndTos

ABTOMaTMYECKOE CKaHMPOBAHWE CTUMEN U TEHOEHUMN

18.10. NHTerpaumns loT Ang MOHUTOPUHIA MPOAYKLUMN B PEXMUME peasibHOro BpeMEHN

18.10.1. TpaHchopmauus ¢ uHTerpauveit loT B AM3aiiH NpoayKLMm

18.10.2. Jatyukm n loT-ycTpoicTBa ANA MOHUTOPUHTA B PEXUME peasnibHOro BPEMEHH
18.10.3. AHanuT1Ka AaHHbIX Y MPUHSATUE PELLEHMIA Ha OCHOBe [0 T

18.10.4. Mpobnembl BHeAPeHUs v ByayLive npuMeHeHnst 10T B AnsaiHe

Mogaynb 19. TexHonornm NpuKNagHoro aAnsarHa n Ui

19.1.

19.2.

19.3.

VIHTerpauus BUpTYyanbHbIX MOMOLLHWKOB B An3aiiHepcKue nHTepdeics
19.1.1.
19.1.2.
19.1.3.
19.1.4.
ABTOMATUYECKOE OGHAPYXKEHNE 1 UCTIPaBEHUE BU3YabHbIX OLUMGOK C NOMOLLbHO VN
19.2.1.
19.2.2.
19.2.3.
19.2.4.

Ponb BMPTYabHbIX MOMOLHWUKOB B MHTEPAKTUBHOM [13aliHe

Pa3paboTka cneumanvanpoBaHHbIX BUPTYabHbIX MOMOLLHVKOB B Av3aiHe
EcTecTBeHHOe B3aMMOAEVICTBYE C BUPTYabHbIMW MOMOLLHMKaMW B AN3alH-NPOEKTax
MpobnemMbl BHeApeHUs U MOCTOSHHOE COBEPLLIEHCTBOBaHME

BaXkHOCTb aBTOMATUYECKOro OGHAPYXKEHUS 1 UCTIPaBeHNs BU3yanbHbIX OLIMGOK
ANrOpUTMbI U MOAENN NSt OBHAPYXKEHNS BU3YabHbIX OLUMGOK
VIHCTpYMEHTbI aBTOMATUYECKON KOPPEKLIN B BI3YyaNbHOM [13aliHe

po6sieMbl aBTOMATUUYECKOr0 0BHAPYXKEHMS 1 KOPPEKLWW U CTpaTern
X NPEOAONEHNA

NHcTpymeHTbl VA ans oueHKn yaobcTBa MCNOb30BaHKs An3aiiHa MHTepheincos
19.3.1.
19.3.2.
19.3.3.

AHanu3 faHHbIX 0 B3aMOAENCTBMM C NOMOLLBKO MOAeNeit MallMHHOrO 06y4eHs
ABTOMaTM3MPOBAHHAA OTYETHOCTb U PEKOMEHJaLNM

BI/IpTyaJ'IbeIe CUMYNATOPbI NMONb30BaTENA A/1A TECTUPOBAHNA
y,ElO6CTBa MCnosib3oBaHNA

19.3.4. PasroBopHbIit MHTepdENC ANs 06paTHON CBSI3N C NOMb30BaTeNIEM

19.4.

19.5.

19.6.

19.7.

19.8.

19.9.

ONTUMU3aLMSA PeAaKLMOHHbIX PaboUKX MPOLECCOB C MOMOLLbIO anropuTMoB
19.4.1.
19.4.2.
19.43.
19.4.4.

BayKHOCTb ONTUMMU3aLMM PEAAKLIMOHHbIX PaBoUMX MPOLIECCOB
ANropuTMbl aBTOMATU3aLMM U ONTUMMU3ALUM PeAAKLMOHHbIX MPOLIECCOB
VIHCTPYMEHTbI 11 TEXHOMOMMM ANS ONTUMK3aLMM PeakLIMOHHbBIX MPOLIECCOB

Mpo6rembl BHEAPEHWS U MOCTOAHHOMO COBEPLLEHCTBOBAHNS PEAAKLIMOHHbIX
paboyyx NpoLIeccoB

PeanncTMYHOE MOJENMPOBaHME B in3aiiHe BUAEOUTP
19.5.1.
19.5.2.
19.5.3.
19.5.4.
ABTOMaTM4eCKoe cos3haHne MynbTUMELNAHOMO KOHTEHTA B pelakLiOHHOM [n3aitHe
19.6.1.
19.6.2.
19.6.3.
19.6.4.

BaxkHOCTb peanncTn4HOro MoaennpoBaHna B MHAYCTPUKN BUWOEOUTPD
MogenunpoBaHue 1 CUMynAuna peanncTnyHbIX 3IEMEHTOB B BMAEOUTpax
TexHON0rUN N MHCTPYMEHTbI AS1A PeanMCTUYHOrO MOAENMPOBAHKA B BUAEOUTPax
TexHnyeckne n TBOpP4YECKMe 3aa4 B PEASINCTUYHbIX CUMYTATOPAX BUAEONTD

TpaHchopMaLws ¢ aBTOMaTUYECKMM CO3aHneM MybTUMEAUNHOrO KOHTEHTa
ANrOPUTMbI ¥ MOLIENN ANA @BTOMATYECKOTO CO3AAHNS MybTUMEANIHOTO KOHTEHTa
[NpaKTHYecKoe NpUMeHeHVe B pelakLMOHHbIX MPoeKTax

Mpo6nembl 1 ByayLme TeHAEHLMM B 06M1aCTV aBTOMaTNYECKOro CO34aHus
MYbTUMEANIAHOTO KOHTEHTA

ALanTUBHbLIV 1 MPOTHOCTUYECKMI M3aH Ha OCHOBE MOJIb30BATENIbCKMX JaHHbIX
19.7.1.
19.7.2.
19.7.3.
19.7.4.
VHTerpauvst anropuTMoB ANst MOBbILLEHUS YA06CTBa UCMOb30BaHMS
19.8.1.
19.8.2.
19.8.3.
19.8.4.
[OCTOSHHbBIN @aHaM3 NoMb30BATENBbCKOMO OMbITa AN UTEPATVBHOMO COBEPLUIEHCTBOBaHMS

BayHOCTb aAanTMBHOIO U NPEANKTUBHOMO AM3aliHa B NOMb30BATENIbCKOM OfbITe
C60p v aHanma Nonb3oBaTeNbCKMX AaHHbIX A9 aAanTUBHOIO An3aliHa
ANropuTMbl ANd afanTMBHOIO 1 NPEAVKTUBHOMO An3aiiHa

VIHTerpauvs aaanTMBHOMO Av3aliHa B NNaThopMbl U MPUIOXKEHNS

CerMeHTaumus 1 noBefeH4Yeckne Mogenm

O6Hapy>keHne Npobnem 03abunntn

ApanTaums K N3MeHeHWSIM B NPpenoYTEHUAX Nofib30BaTeNel
ABTOMaTV3MPOBaHHOE a/b-TECTUPOBaHWE 1 aHaNu3 pesynbTaToB

19.9.7. BaxKHOCTb HeNpepbIBHOM 06PaTHOM CBA3K B MPOLIECCE SBOSHOLMM MPOAYKTOB W YCAyr
19.9.2. VIHCTPYMEHTbI 1 METPUKM ANA HENPEPLIBHOTO aHanmsa

19.9.3. Kenc-cTagn, LEMOHCTPUPYHOLLME 3HAYUTENbHbIE YTYYLLEHNA, AOCTUMHYTbIE
6naroaapsi 3TOMy Noaxoay

19.9.4. Pa6oTa ¢ KOHbOUAEHUMANbHBIMM AaHHBIMK



19.10. CoBmecTHasa paboTa peiakLMOHHbBIX KOMaH[ ¢ NOMOLLbHo VI

Mopynb 20. STrka 1 aKkonorna B ansarHe n K

20.1.

20.2.

20.3.

20.4.

20.5.

19.10.7. NMpeo6pasoBaHmMe COBMECTHOM PaboTbl B pefakUMOHHbIX rpynnax ¢ noMoLLbo N
19.10.2. HCcTpyMeHTbI 1 nnaThopMbl ANt COBMECTHOM paboTbl ¢ MOMOLLbHO M
19.10.3. PagpaboTka cneupnanavpoBaHHbIX BUPTYasibHbIX MOMOLLHUKOB L1 PeAaKTUPOBaHUSA

19.10.4. MpobneMbl, CBA3aHHbIE C BHeAPEHMEM 1 ByAYLLIIMM NPUMEHEHWEM
COBMECTHOW paboTbl C MOMOLLHO VI

BospencTtaume Ha OKpy>KatoLLyo cpefy B MPOMbILLIEHHOM An3anHe: OTUYECKN MOLXOA
20.1.1. 3konoruyeckas rpaMOTHOCTb B MPOMbILLIEHHOM AV3aiHe
20.1.2. OueHka XM3HEHHOTO LMKIIa 1 YCTOMYMBbBIN An3aiiH

20.1.3. 9Tnyeckve Nnpobnembl Npy NPUHATUM NPOEKTHbIX PELLEHNI, OKa3blBaFOLLMX
B/IMSIHME Ha OKPY>KaOLLYO cpeay

20.1.4. YcToN4vBblE MHHOBALMW 1 ByayLLIMe TEHAEHLMM

CoBepLIeHCTBOBaHME BU3yanbHOM JOCTYNHOCTY B rpahnyeckoM an3aliHe
C NOMOLLbIO OTHETHOCTY

20.2.1. BwuayanbHas [OCTYMHOCTb Kak STUYECKUA MPUOPUTET B rpadnyecKoM AnsaiiHe
20.2.2. VIHCTpYMEHTbI U NPaKTUKX AN YNyYLWeHNa BU3yanbHOM AOCTYNMHOCTH
20.2.3. 9Tuueckue Npobnembl Npy peanunsaLmm B1ayanbHOM AOCTYMHOCTY

20.2.4. TpodeccroHanbHasa OTBETCTBEHHOCTb 1 ByyLLMe YCOBEPLLEHCTBOBAHMS
B 06/1aCTV BU3yasbHOW JOCTYNHOCTH

CokpallieHve 0TX0[0B B MpoLiecce An3aiiHa: MNpo6aemMbl yCTONYMBOro pa3emntus
20.3.1. BaxHOCTb COKPaALLEHNA OTXOAO0B B in3alHe

20.3.2. CTpaTernv CoKpalleHnst OTXOAO0B Ha Pa3Hbix aTanax ansaiHa

20.3.3. 9Tn4eckune NpobaemMbl Npy BHEAPEHUM NPaKTUKM COKPaLLIEHNA OTXO0B
20.3.4. KopnopaTvBHble 06513aTeflbCTBa U cepTUdUKaThbl YCTONYMBOrO pa3BuTHS
AHanm3 HaCTPOEHUI NPU CO3AaHMN PEAAKLIMOHHOMO KOHTEHTA: OTUYeCcKMe acneKTbl
20.4.1. AHanM3 HaCTPOEHWIM U 3TUKM B PeaKLMOHHOM KOHTEHTE

20.4.2. AHann3 HaCTPOEHWM U aNrOPUTMbI MPUHATUSA STUYECKMX PELIEHNI

20.4.3. BnugHWe Ha 06LLEeCTBEHHOE MHEHNE

20.4.4. TpobnemMbl aHanmnaa HacTpoeHNs 1 ByayLme NocneaAcTBMA

MHTerpaumsa pacnosHaBaHna aMoLUWA A1 UMMEPCUBHOTO OrMbliTa

20.5.7. OTukKa B UHTErpaLmmn pacno3dHaBaH1sA SMOLIMIA B UMMEPCUBHbIE SKCMEPUMEHTbI
20.5.2. TexHonoruu pacno3HaBaHWs aMOLMNI

20.5.3. 9Tn4yeckue NpobnemMbl Npy CO3AaHNM SMOLIMOHANBHO-0CO3HAHHbIX
NMMEPCUBHbIX 9KCNEPUMEHTOB

20.5.4. [lepcneKTunBbl 1 aTVKa pa3paboTK MMMEPCUBHbIX 9KCNEPUMEHTOB

20.6.

20.7.

20.8.

20.9.
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3TuKa B An3arHe Buaeourp: MocneacTBus 1 pelleHns
20.6.1.
20.6.2.
20.6.3.
20.6.4.
OTBETCTBEHHbIN AM3aiH: STUYECKME 1 BKONOMMYEeCKme acneKkTbl B MPOMbILLIEHHOCTH

ITUKa U OTBETCTBEHHOCTb B AN3aiiHE BUAEOUTP

VIHKNHO3MBHOCTb M pa3Hoo6pasue B BUeOMTpax: STUYECKME peLleHus
MWKpOTpaH3aKLMKM 1 9TUYeckast MOHeTV3aLUmMs B BUAEOUTpax

ITUYecKre NpobremMbl Npu paspaboTke HapPaTUBOB W NEPCOHAXEN B BULEOUrpax

20.7.1. OTuYecKunit NOAX0A K OTBETCTBEHHOMY AN3alHy

20.7.2. VIHCTpYMEHTbI 1 METOAbI OTBETCTBEHHOMO AM3aiiHa

20.7.3. 9Tnueckue 1 aKonornyeckme NpobaemMbl B MHAYCTPUM An3aiiHa

20.7.4. KopnopaTvBHble 0693aTebCTBa U cepTUdUKaTbl OTBETCTBEHHOMO AM3aiHa
STUKa Npu MHTErPaLMM UCKYCCTBEHHOMO MHTENNEKTA B MOIb30BATENbCKUE MHTEP(ECDI

20.8.1. WccnepoBaHue TOro, Kak MCKYCCTBEHHbIN MHTENNEKT B MONb30BaTEIbCKMX
MHTepdelcax NogHMMaeT aTnyeckre Npobembl

20.8.2. Mpo3padyHoCTb 1 06BACHUMOCTb CUCTEM UCKYCCTBEHHOIO MHTENNEKTA
B MOMIb30BATENbCKUX MHTEPdENCax

20.8.3. 9Tn4yeckme Npobnembl Npu c6ope 1 MCnob30BaHUN AaHHbIX
NoNb30BaTeNbCKOro MHTepdeiica

20.8.4. Byayuime nepcnekTuBbI STUKM NMONb30BATENbCKUX NHTEP(ENCOB VI
YCTONYMBOCTb B MHHOBALMOHHbIX MpoLieccax Au3arHa

20.9.1. T1pu3HaHWe BaXXHOCTW YCTONYMBOCTY B MUHHOBALIMOHHOM MpoLecce An3anHa
20.9.2. Pa3paboTKa yCTOMNUMBLIX MPOLECCOB M NPUHATHE 3TUYECKMX PELLIEHNIA

20.9.3. OTnueckre Npobnembl Npy BHEAPEHWN MHHOBALIMOHHbBIX TEXHOOM A

20.9.4. [lenoBble 0653aTeNbCTBA ¥ CEPTUDMKATBI YCTOMYMBOIO Pa3BUTUS B MPOLIECCe An3aliHa

20.70. OTnYecKmMe acnekTbl MPUMEHEHNS TEXHOMIOTUI B IU3aiiHe

20.710.1. STnyeckue peLLeHns Npy BbI6ope 1 NPUMEHEHNN TEXHONOMWIA B AN3aiiH

20.10.2. 9TuKa B An3aitHe NoNb30BaTENbCKOrO OMbiTa C UCMOb30BaAHMEM
nepeaoBbIX TEXHOMOT WA

20.10.3. [MepeceyeHnsa aTUKM 1 TEXHONOM NI B AU3alHe

20.10.4. BogHuMKatoLme TeHAEHLMM U PONb 3TUKM B ByAyLLIEM HanpaBneHun aM3aiHa
C 1CNONb30BaHNEM NepeaoBbIX TEXHONOMMI
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[aHHas yyebHaa nporpaMma npeanaraeT 0cobblit cnocob obyyeruns. Hala
METOA0MOrNs paspadoTaHa B pexxmMe LMKInYeckoro obydeHns: Relearning.

[laHHas cuctema 06y4YeHns NCNOb3YeTCs, HanpuMep, B CaMblX MPECTUMKHbIX
MeAVLMHCKMX LLKOMax Mypa 1 NprnaHaHa OAHON 13 caMblX 9O OEKTUBHbIX
BEAYLLMMW U3LAHNAMM, TaKUMU Kak XKypHan meguuuHbl HoBow AHrnu.
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OTkpowiTe Ans cebsi meToamky Relearning, kotopasi
OTBEPraeT TPpaAnLIMOHHOE JINHENHOE 0bYYEHME, YTOObI
roKasaTb BaM LINKITNYECKNE CUCTEMbI O6YYEHUSI: CrOCO6,
KOTOPbIN [JOKa3aJsl CBOK OrPOMHYH 3(HEKTUBHOCTS,
OCOBEHHO B npeAmMeTax, TPebyroLmX 3aroOMUHaHNS"
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NccnepoBaHue KencoB ans KOHTEKCTYaJIn3auunun
BCero coaepxaHuA

Halwa nporpamma npefiaraeT peBOMOLMOHHbI MeTOf pa3BuTUA HaBbIKOB
¥ 3HaHWIA. Hallia Lenb - yKpenuTb KOMMETEHLMN B YCNOBKSAX MEHSOLLEACS
Cpefibl, KOHKYPEHLIMN 11 BbICOKUX TPEGOBAHMIA.

C TECH BbI cMOXXETE MO3HAKOMUTHCS
CO CrOCOOOM 06y YEHWS], KOTOPbIN
OrpPOBEPraeT OCHOBbLI TPAANLIMOHHBIX
METO[0B 06pa30BaHusI B
YHUBepcuTeTax ro Bcemy mMmpy”

Bbi nonyunte goctyn k cucteme
06yYeHms, OCHOBAHHOW Ha MOBTOPEHMMY,
C €CTECTBEHHbIM W MPOrPECCUBHBIM
06yYeHMEM M0 BCEMY YIEOHOMY M/1aHy.




B xone coBMecTHOM AeSATE/IbHOCTH

M PaCCMOTPEHMNS PeasibHbIX KENCOB
CTYAEHT HayynTCS paspeLLaTh ClI0XHbIE
cUTyalLmn B peasibHo GU3HeC-Cpeje.
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MHHOBALMOHHDIV U OT/IMYHbIN OT APYrMX METOZ 06yYeHust

9Ta nporpamma TECH - nHTeHCMBHasA NporpaMma 0bydeHuns, co3aaHHas ¢ Hyns,
KoTopasi npeaaraeT camble CNOXHbIe 3afaqv 1 peLleHns B 3To 061acTi Ha
MeXayHapoAHOM ypoBHe. bnarofaps aTon MeTOLONOMMK YCKOPAETCS NIMYHOCTHbIN U
npodeccnoHanbHbI pocT, Aenas peLlatoLLnii War Ha NyTu K ycnexy. MeToj Keicos,
COCTaBNSAOLLMIA OCHOBY IAHHOMO COAepyKaHus, obecneymBaeT cnefoBaHie cambiM
COBPEMEHHbIM 3KOHOMMYECKMM, COoLMabHbIM 1 MPOoMeccnoHanbHbIM peanvsam.

Halua nporpamMma rotoBuT Bac K
PELLEHNIO HOBbIX 3a/ay B YCII0BUSAX
HeornpeneneHHOCT U JOCTUXKEHMHO
ycrnexa B Kapbepe”

MeToa KelcoB aBnsgeTcst Hambosee LLMPOKO MCMOMb3YeMON CUCTEMOI 06yYeHNSs
NyYWwUMK npenogasaTensMun B Mupe. PaspaboTaHHbii B 1912 rogy Ans Toro, Y4tobb
CTYAEHTbI-FOPUCTbI MOTIN M3y4aTb NPaBOo He TOMIbKO Ha OCHOBE TEOPETUYECKOro
coaepykaHns, METO/] KEMCOB 3aK/THO4aeTCcsa B TOM, YTO UM MPeACTaBNStOTCA
peasibHble CNOXHble CUTyaLUn A9 NPUHATIS OBOCHOBAHHbIX PELLEHNI 1
LIEHHOCTHbIX CY>XAEHNIA 0 TOM, KaK WX pa3peLunTb. B 1924 roay oH 6bIn ycTaHOBAEH
B Ka4eCTBe CTaHAapTHOrO MeToda 06yYeHNs B [apBapACKOM YHUBEPCUTETE.

Y70 AOMXKEH AenaTb NpodecchoHan B onpeaeneHHon cuTyaumm? VIMEHHO C 9TUM
BOMPOCOM Mbl CTaIK1BaeMCs Mpu UCMonb30BaHUM MeToAa KEMCOB - MeTofa
0BYy4YEeHMS, OPUEHTUPOBAHHOMO Ha AeNCTBME. Ha NPOTAXEHWUN BCell MporpaMMbl
CTYAEHTbI ByAyT CTANKMBATHCS C MHOMOUMCTIEHHbIMM PEabHBIMM CITyYasiMim

3 XXU3HW. MIM NPUAETCA MHTErPUPOBaTb BCE CBOW 3HAHUSA, UCCIEA0BaTb,
apryMeHTVpOBaTb ¥ 3aLLMLLATb CBOM AN 1 PELLIEHNS.
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MeTogonorus Relearning

TECH addekTnBHO 06beAMHSAET METOA KeincoB ¢ cuctemoit 100%
OHMainH-06yYeHms, OCHOBAHHOWM Ha MOBTOPEHWUH, KOTOpast codeTaeT
8 pasnnyHbIX AMOAKTUHECKMX SIEMEHTOB B KaXKAOM YPOKE.

Mbl ynydwaemM MeTof KeCoB ¢ MOMOLLbHO yyllero Metoaa 100%
OHNanH-06yyYeHns: Relearning.

B 2079 rogy Mbl JOCTUIIN 1Ty 4LLInNX
pesynbTaToB 06yYeHWUs Cpean BCex
OHJ1aNIH-YHUBEPCUTETOB B MUPE.

B TECH Bbl 6yfeTe yunTbCst MO NepejoBoO MeToaMKe, pa3paboTaHHON learning
[151 NOArOTOBKM pyKoBoaMTeNei 6yayLiero. 3T0T METOA, MrpatoLLyii from atn
exper

BeyLLYHO pOsib B MMPOBOW Nefarorvke, HasbiBaetca Relearning.

Hall yHUBEpCUTET - €AMHCTBEHHbIV BY3, UMEROLLINIA NIULIEH3UIO Ha
MCMNOJIb30BaHNe 3TOro ycnelHoro Metoga. B 2019 rogy Ham yaanoch
MOBbICUTb OBLLMIA YPOBEHb YAOBNETBOPEHHOCTH HALLMX CTYAEHTOB
(ka4ecTBO NpenogaBaHuns, Ka4ecTBO MaTepuasnos, CTPYKTYpa Kypca,
LeN...) N0 OTHOLLEHMIO K MOKasaTensaM JydLllero oHnanH-yH1BepceuTeTa.
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B Hallel nporpaMmMe 0byyeHme He SBAAETCS IMHERHbIM MPOLIECCOM, @ MPOUCXOANT
no cnvpanu (Mbl y4vmMcs, pasy4rBaemcs, 3abbiBaeM 1 3aHOBO y4umcs). [oaTomy
Mbl AOMNOMHSEM KaX bl U3 3TUX 31EMEHTOB MO KOHLEHTPUYECKOMY MPUHLMMY.
Bnarogaps atoi MeToamnke 6onee 650 000 BbINYCKHMKOB YHUBEPCUTETOB AOOWANCH
HecnpeLeeHTHOMO ycnexa B TakmMx pasHblx 061acTAX, Kak 6UOXUMUSA, FeHeTMKa,
XVPYPris, MexayHapoaHOe MpaBo, yIpaBleHYeCKre HaBbIKM, CNOPTUBHAs HayKa,
rnocodusa, NPaBo, MHXEHePHOE [1EN0, XXYPHaNNCTVKa, UCTOpUS, GUHAHCOBbIE
PbIHKM 1 MHCTPYMEHTbI. Hallla MeTo010rMsa NnpenofaBaHa paspaboTtaHa B

Cpefie C BbICOKMMM TPebOBaHMAMM K YPOBHHO MOAFOTOBKM, C YHUBEPCUTETCKNM
KOHTUHIEHTOM CTY[EHTOB C BbICOKMM COLMATbHO-OKOHOMUYECKMM YPOBHEM U
CcpeaHnM Bo3pacToM 43,5 rofa.

MeTonuka Relearning no3BosmMT Bam y4nTbCS C MEHbLLMMM
YCUIMAMY 1 60NbLLEN S(HEKTUBHOCTLIO, BCE 6OMbLLE
BOBJIEKas BaC B MPOLIECC 06yYeHNs, Pa3B1Bas KpUTUYECKOE
MbILLIEHWNE, OTCTanBask apryMeHTbI 1 MPOTMBOMOCTABASS
MHEHWS, YTO HEMOCPEACTBEHHO MPUBELET K YCriexy.

CornacHo nocneaHnM Hay4HbIM JaHHbIM B 06/1aCTV HEMPOHaYKK, Mbl HE TONbKO
3HaeM, Kak opraHn3oBath MHGOPMaLMIO, aen, 06pasbl M BOCTIOMUHAHMS,

HO M 3HAEM, YTO MECTO U KOHTEKCT, B KOTOPOM Mbl YTO-TO Y3HANU, UMEIOT
byHAaMeHTanbHOe 3HaYeHne A5 Halleit CNOCOBHOCTH 3aNOMHUTL 9TO U
COXPaHUTb B MUMMNOKaMMe, YTo6b! yAepXKaTb B O/ITOCPOYHOR NaMAaTy.

TaknMM 06pa3oM, B paMKax Tak HasblBaeMOro HepoOKOrHUTUBHOMO KOHTEKCTHO-
3aBUCMMOrO 91EKTPOHHOIO 06YYeHNs, pa3inyHble 3/1EMEHTbI HalLel
NporpamMMbl CBsi3aHbl C KOHTEKCTOM, B KOTOPOM Y4YaCTHWK Pa3BMBAET CBOO
NPOMECCMOHANBbHYIO MPaKTUKY.
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B paMKax aTomn nporpamMmbl Bbl noJsiydaeTe 4O0CTYMN K JIy4lWInMm yLIe6HbIM MaTepuanam, noaroToBeHHbIM
cneuyuvanbHO AnA Bac:

Yye6Hble MaTepuanbl

>

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.

MacTep-knaccbl

CyLLecTBYHOT Hay4Hble JaHHble O NOJIb3e SKCNEPTHOro HAbMAEHNS
TPETHEN CTOPOHbI.

Tak Ha3bIBaeMblii METOS 0OyUEHNVS Y SKCMEepTa YKpenaseT 3HaHUs
Vi MamsTb, a TakXKe GOPMUPYET YBEPEHHOCTb B HALLMX BYAYLLMX
CNOXHbBIX PELIEHUSIX.

lMpakTnKa HaBbIKOB 1 KOMMeTeHL UM

CTyaeHTbl ByayT OCYLLIECTBAATb AEATENbHOCTb MO PA3BUTUIO KOHKPETHbBIX
KOMMETEHLMI 1 HAaBbIKOB B KaxkA0W NpeaMeTHOM o6nacTu. [pakTvka v AnHamMmnka
NPUOBPETEHNA 1 PA3BUTUA HABbIKOB 1 CMIOCOBHOCTEN, HEOOXOANMbIX CELMAannCTy B
pamMKax rnobanusaLmm, B KOTOPo Mbl XXUBEM.

[JlononHutenbHasa nuTepaTypa

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
aToN KBanubuKaLmn. Keiicbl NpeAcTaBAsOTCS, aHaNM3NPYrOTCS M NpenofakoTcs
NYYLIMMM CReumanmcTamMm Ha MexyHapoaHOM apeHe.

MHTepaKTI/IBHbIe KOHCMEeKTbl

Mbl NpefcTaBnsgeM CoAePXKaHNEe B MPUBMEKATENbHOM U ANHAMUYHOM
MYyNbTUMeONAHOM GOopMe, KOTopast BKIIOYAET ayano, BUAEO, M306paXeHuns,
avarpaMMbl 1 KOHLENTYasbHble KapTbl 419 3aKpernieHns 3HaHWN.

9Ta yHMKanbHas obydatoLlias cucteMa ana npeacTaBneHms
MYNbTUMeANAHOrO CoaepXKaHns 6bla OTMedeHa KoMmnaHuet Microsoft kak
"EBponelickast CTopMA ycrnexa'.

TECTI/IpOBaHI/Ie U NOBTOPHOE TeCTUpoBaHue

Ha npoTsaeHnn Bceit NporpamMmbl Mbl NEPUONYECKM OLIEHVBAEM W
nepeoLieHMBaeM Balli 3HAHWSI C MOMOLLIBHO OLIEHOYHbIX 1 CAMOOLIEHOYHbIX
YNPaXKHEHWI: Tak Bbl CMOXETE YOeANTbCS, HTO JOCTUraeTe NOCTaBAEHHbIX Liefei.




07
KBanudpukauus

CneumnanuavpoBaHHas MarucTpaTtypa B 061acTu MCKYCCTBEHHOIO MHTENEKTA
B AM3alHe rapaHTVpyeT, MOMVYMO CaMOro CTPOroro 1 COBPEMEHHOMO OBYYeHMs,
nofyyeHne annaoma 06 oKoH4YaHUK Cneunann3vpoBaHHOM MarncTpaTypbl,
BblaaBaemMoro TECH TexHONorM4ecknM yHMBEPCUTETOM.
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YeneuHo npovamTe aTy rnporpammy m rnosyymTe
YHUBEPCUTETCKUI ANMIIOM 6€3 XJI0MOT, CBSI3aHHbIX
C rnoesfKamu 1 o(ppopMIeHNEM JOKYMEHTOB"
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[aHHas CneunanuampoBaHHas MarucTpaTypa B 0611aCTi UCKYCCTBEHHOIO HAvnnowm, BblaaHHbIM TECH TexHonornyeckum yHuBepCcuTeToM, NoATBEPXKAAET
MHTENIeKTa B Au3anHe COAEPXMUT CaMyHO MOMHYHO U COBPEMEHHYHO MPOrpaMmy KBanuuKaLyto, NonyyeHHyto B CnielynannanpoBaHHON MarncTpaType,
Ha PbIHKe. ¥ COOTBETCTBYET TPEBGOBAHMSIM, 0ObIYHO NPEAbABSAEMbIM GUPXKaMK TPy,

KOHKYPCHbIMW SK3aMeHaMW 1 KOMUTETaMM MO OLIEHKE Kapbepbl.
Mocne MNPOXOXAEHNA aTTeECTaUMN CTYOEHT NOYHUT NO noyte* ¢ NOoATBEPXAEHEM

MoNy4eHnst COOTBETCTBYHOLLMIA ANT/IOM Cneumanu3mpoBaHHOW MarucTpartypbl, [mnnom: CneunanusmpoBaHHasi MarucTpaTypa B 061acTu UICKYCCTBEHHOIO
BblaHHbIn TECH TexHonornyecKumM yHUBepCUTETOM. WHTENNeKTa B ausaitHe

dopmart: oHNnaiH

MpoponmxutenbHocTb: 12 Mecsues

Q
TEXHOJIOTNYeCKUN CneumnannanpoBaHHas MarucTpatypa B 06nacTv MIckyCCTBEHHbIN UHTENNEKT B An3aiHe
» yHMBepcuTeT
____________________________________________________________________________ Obujee pacnipeAesnieHme y4eGHoro nnakxa Obujee pacnipeaenenme y4eGHoro nnaxa

HacTosuwmii Tun npeamera Yacsi Kypc  Mpeqmer Yachi  XapakTep

M I-I n 0 M O6asatensHblil (063aT.) 2250 1°  OCHOBbI MCKYCCTBEHHOTO UHTENNEKTa 112 O6ssat

Dq Heo6asatensHbiii (Heo6asar.) 0 1° BUAbI W KM3HEHHDIA LMK AaHHBIX 112 O6ssar

CBUETENbCTBYET O TOM, YTO BHeLutve cTaxuposku (BC) 0 1° [laHHble B NCKYCCTBEHHOM MHTesleKTe 112 O6ssar

B Marucrepckan ncceptas (M) 10 [lo6biva gaHHbIx. OT60p, NpeABapuTeNbHas o6paboka 112 O6szaT

F-H/T-Xa_____________________,CJOKYMEHTOM, yAOCTOBEpSIOWMA IMUHOCTb_______ pexan aneceprau 0 W npeo6pasoBatie

OcBown(a) v ycnewHo npowen(na) akkpeanTaLmio Nporpammbl Boero 2250 1° ANIFODUTM 1 CROXKHOCTb B ICKYCCTBEHHOM MHTeANekTe 112 O6asaT

- 1° VHTenneKTyanbHble CUCTEMbI 112 O6sisar

1° MalumHoe 0Gyuennte 1 Ao6bIua AaHHBIX 112 O6sisar

CMELUMAJIN3UPOBAHHAS MATUCTPATYPA 1° HefipoHHbie CeTi, 0CHOBA FNYBOKOro 0GyueHus 112 OBrsar

U. 10 OByueHMe TyBOKUX HEMPOHHBIX ceTeit 112 OBAsar

1° HacTpoiika Moaeneii u o6yueHue ¢ nomolusio TensorFlow 112 06ssat

B obnactu 1° MyGokoe pHOe 3peHie ¢ 113 O6ssar

KOHBOJIIOLIMOHHbIX HEMPOHHBIX CeTei

MCKyCCTBeHHb|V| UHTenneKT B /J,VI3aV|He 1° 06paboTka ecTeCTBEHHOro ﬂab:;ie(‘;\ll(.’:')\‘;:\l;:Mou.\bm 113 O6szar

. » N 1° AsToaHKoaepbl, GAN 1 auddysmoHHble Moaenu 113 O6szar

[laHHbIV AUNNOM CTeLWanu3npoBaHHoI MPorpamMMmbl, MPUCYXAaemblil YHUBEPCUTETOM, 19 BUOMHCTUPHDOBEHHIE GNFOPHTMbI 113 Obssar

cooTBeTcTBYeT 2250 yye6HbIM Yacam, ¢ AaToil Havana AA/MM/TTTT U AaTON OKOHYaHUSA AA/MM/TTTT. 1°  VicKycCTBeHHbIN MHTeNNeKT: CTpaterum U npumeHene 113 O6sizat

10 Mp: 113 O6ssar

TECH sBNseTCcA YacTHbIM BbICLINM Y , npu MuHucTepcTeoM o B Aiuzaitte . " 3 06

n ZER

HapoaHoro o6pasoBaHua Mekcuku ¢ 28 utoHs 2018 roaa. 19 WisosaLyM B npoLeccax aussiina WUV 113 OBsar

10 TexHONOrMM MPUKNAAHOO AnsaitHa v U 113 O6sisar

17 ok 2020 . 10 3ruka v aKonorvs B Ausaite n UM 113 O6ssar

SO 1
ZW Z te C n TeXHOJTOrYECKMI
A-p Tere Guevara Navarro » yHvBepcutet

[-p Tere Guevara Navarro PekTop
PekTop

unique TECH code: AFWOR23S techtitute com/certificates

*laarckuii anocTunb. B cnyyae, ecnu CTyAeHT NoTpebyeT, 4To6bl Ha ero AMMIOM B 6yMaxHOM popmate 6bin npocTaeneH Maarckuii anoctunb, TECH EDUCATION npefnpvMeT Heo6xoAuMble Lwaru Ans ero nosyyeHus 3a AOMNONHUTENbHYO NiaTy.
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CneuyunanusnpoBaHHas
MarumcrTpaTypa
VICKYCCTBEHHbIN MHTENNEKT B AM3aNHE

» dopmart: oHnaiiH

» [MpoaoMKUTENBHOCTDL: 12 MecsLeB

» YyebHoe 3aBefieHne: TECH TexHonornyeckuin yHuBepcuteT
» PacnucaHue: no cBoeMy yCMOTPEHUI0

» 9K3aMEHbI: OHJIalH



CneuwnannsmpoBaHHaa MarucTpartypa
ICKYCCTBEHHbIV MHTENEKT B AN3aMHE
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