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[lpe3eHTaUUSA

B aroxy, xapaKTepuayHoLLytocs TEXHONOTMYECKIM NPOrPECCOM, NCKYCCTBEHHDBIN MHTeNNeKT (M)
CTasl OCHOBHbIM UHCTPYMEHTOM [/151 CNEeLManmMcToB Mo NporpaMMUpoBaHinto. Ero BaxKHOCTb
3aK/I04aeTCs B CMOCOBHOCTU MEXaHN3MPOBaTL TSKENYH paboTy, NPUHMMaTL PELLIEHUS Ha OCHOBE
TOYHbIX JaHHbIX W Y4YUTbCSA Ha 3aKOHOMEPHOCTSIX. TakMM 06pa3oM, MalMHHOe 06y4eHVe NpeanaraeT
cneyvanMcTam no MHhopmaTuKe LeHHble MeTOAbI AN pa3paboTKy 6onee MHTENNEKTYabHbIX
cuncteM. OHV BapbUpyHOTCS OT anropuTMOB, NMO3BOASIOLLINX CAeNaTb NporpaMMbl 6onee
TLATEeNbHbIMY, A0 Pa3PabOTKM aBTOHOMHbIX CUCTEM, CMOCOBHbBIX M3MEHUTb CMOCOO BbIMOMHEHNS
kopa. Mo atoit NnpuynHe TECH 3anyckaeT akageMunyeckoe obyyeHne, KOTopoe NO3BOMUT CTyAeHTaM
03HaKOMWTbCS C MOCNEAHNUMMN AOCTMXKEHNAMM B 3TOI 06n1acTu. Bee aTo B pamkax 100% oHNaiiH-
METOA0NOrY, aAanT1POBAHHON K NaHy 3aHATbIX NPOhEeCCHOHaNoB.




MpeseHTauus |05 teCh

Bbl cmoxkeTe paspabaTbiBaTh
WHAMBUAYATIbHBIV M MHTYWUTUBHO MOHSITHBIN
M0J1Ib30BaTeIbCKU OMbIT 6/1arofaps
JlaHHOW YHUBEPCUTETCKOM MporpamMme”
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BblUMCANTENBHbI MHTENNEKT MOMOraeT yuYpeXk AeHNAM NMOBbICUTb
NPOV3BOANTENBHOCTb NpK pa3paboTKe MPorpaMmMHOro obecneyeHus. Ero MHCTPYMEHTbI
CMOCOBHbI 06pabaThbiBaTb HECTPYKTYPUPOBAHHbIE AaHHbIE, YUYMTLCA Ha MPOLLIIOM
oMbITe ¥ afanTMPOBaTbCS K U3MEHEHUSM B AMHAMUYHBIX cpeax. Kpome Toro,

NN MOXET NpefcKasbliBaTb NOTEHLMANbHbIE MPOGIEMbI MPUNOXEHNI eLLe A0

X BO3HUKHOBEHMS, YTO MO3BOMSIET CReLmnanmMcTamM NpyMHMMaTh NpeBEHTUBHbIE MePbI,
YTOObI M36eXKaTb JOPOroCTOALLMX NPobAeM B ByayLieM. B CBA3W ¢ 9TUM BeayLve
MexXayHapoaHble MT-KoMnaHmm akTUBHO NpuriallatoT Ha paboTy cneumnanmcToB no
apXMTeKType NporpaMMHOro obecnedeHus ans nposeaeHns QA-TecTUpOBaHMSI.

o aton npuymnHe TECH NpoBOAWT MHHOBALMOHHYHO MPOrpamMMy A4 CreumanicTos
N0 NPOrPaMMMPOBaHMIO, HTOOLI MOMYYUTL MaKCUMabHYO OTAaYY OT ONTUMM3aLMK

W yNpaBneHns Npon3BOAUTENILHOCTBIO B MHCTPYMEHTaX MCKYCCTBEHHOIO MHTENEKTA.
PaspaboTaHHas BeAyLWVMK aKCnepTamy, y4ebHas nporpamma 6ygeT nocesileHa
NPOrpamMMMPOBaHMIO anroprTMOB Afst Pa3paboTKM NPOAYKTOB C MHTENNEKTYalbHbIMM
cuctemMamu. B nporpamme Takxke 6yayT pacCMOTPEHbI OCHOBHbIE pacluMpeHunst Ans
Visual Studio Code, camoro pacnpocTpaHeHHOro Ha CeroaHALLHMI AeHb pefjakTopa
ncxogHoro kofa. Kpome Toro, B y4ebHbIX MaTepranax 6yayT pacCMOTPeHbl BOMPOChI
VHTErpaumm NCKyCCTBEHHOIO MHTENNEKTa B yNpaBeHue 6a3ami JaHHbIX A1
0BHaPYXKEHMA BOSMOXHbIX COOEB M CO3[aHNs MOAY/bHbIX TECTOB. ITO YHMBEPCUTETCKAS
nporpamma, KOoTopas OTM4yaeTcs pa3HoobpasvemM ayaroBr3yanbHOrO KOHTEHTa

B pas3nnyHblx (hopMaTax v CETbHO PeasbHbIX CUMYISTOPOB, YTOObI MPUEN3NTD
pa3paboTKy NPorpaMMbl K peanbHOCTH paboTbl B CEKTOPe MH(DOPMATUKU.

[Insi AOCTWXKEHMS NOCTaBNEHHbIX Lieneit 06y4YeHns B paMKax AaHHO NporpaMmbl
MCNonb3yeTcs MeToaMKa OHMaiH-006y4YeHns. Takium 06pa3oM, MpodeccmoHanbl
CMOrYT naeasnbHO COYeTaThb CBOKD PaboTy ¢ yueboi. Kpome Toro, Bbl CMOXeETE
BOCMOJ1b30BATbCS YC/yramy NepBOKIaCCHOro NPenoAaBaTe/lbCKOro CocTaBa

¥ MyNbTUMEANAHBIMM YYeOHBIMU MaTepranamu, TakMMKU Kak MacTep-Knacchl,
NHTEPaKTVBHbIE KOHCMEKTbI 1 MpaKTUYecKme ynpa)kHeHns. EqnHCTBeHHOe
TpeboBaHwe A9 A0CTyNa K BUpTyanbHOMY KamMmycy — Hanuuue y CTyAeHTOB
3NEeKTPOHHOrO YCTPOMCTBA C AOCTYNOM B VIHTEPHET, MOXHO Aae MCMob30BaTb
MOOWNbHbIA TeNedoH.

[aHHas CneynanuanpoBaHHas MarucTpaTtypa B 061acT UCKYCCTBEHHOIO
MHTeNNEeKTa B MPOrpaMMMUPOBAHUMN COAEPXKNT CaMyto MOSTHYHO 1 COBPEMEHHYHD
06pasoBaTesibHyHO NPorpaMmMy Ha pbiHke. OCHOBHbIMM 0COGEHHOCTAMM
06y4eHns ABNAIOTCS:

M Pa36op MPaKTN4eCKmx KeWncoB, npeacTtaBNeHHbIX SKCNepTamMn B o6nacTu
MCKYCCTBEHHOIO MHTENIEKTA B NMPOrpaMMmMpoBaHnn

+ HarnagHoe, cxeMaTu4YHOE N UCKITKOYUTENBHO NPaKTN4eCcKoe coaep xaHne Kypca
npeaocTaBNAEeT HAaYHHYHO U MPaKTUYECKYHO l/IHCbOpMaLI,VIFO Mo TeEM ANCUNMNINHAM,
KOTOpPblE HeO6XOLI,I/IMbI ONA OCYLLECTBNEHNA I'IpOd)eCCl/IOHaﬂbHOVI OEATENbHOCTHU

+ TpaKTnyeckye ynpaxxHeH1s Ans camonpoBEPKU, KOHTPONS
W yNyYLLIEHNS YCNIEBAEMOCTM

+ Ocoboe BHVMMaHMe yaendaeTca MHHOBALUMOHHbIM METOA00IMNAM

+ TeopeTnyeckye 3aHATHSA, BOMPOCHI SKCMEPTY, ANCKYCCUOHHbIE POPYMbI MO CMIOPHBIM
TemMaM ¥ caMoCcTosATeNbHasA paboTa

+ Y4ebHble MaTepuanbl Kypca JOCTYMHbI C NH060r0 CTaLMOHAPHOro U MOBUIBLHOTO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

Bbl nonyyunte enocTHoe
npeacTaBieHne O TOM, Kak
MalLIMHHOE 06yYeHWe BJINSET U
YAYULLIAET KaXk bl aTan pa3paboTKu
rporpaMmMHOro obecrneqyeHus"
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Bbi norpysntech B XXM3HEHHbIN
LIMKJT TECTUPOBAHWS, Ha4YMHasi C
CO3/jaHunsl TeCTOBbIX MPYMEPOB U
3aKaH4MBasi ObHapy»xKeHnem 6aros.

Bbi xoTnTE NPUMEHNTH
TPaHCpOPMaLMOHHbBIE MOAENN
06pabOTKM eCTECTBEHHOIO 513bIKa
B CBOeu rpaktmke? [JocTnyb
3TOr0 MOXKHO 6/1arofaps aTon
MHHOBALIMOHHOW nporpamme”

Relearning no3Bo/MT BaM yYnThbCS

C MEHbLLIMMU YCUTNAMM 1 6ObLLIEN
oTaYel, 60/bLUe BOB/IEKASACh B CBOKO
npoGeccroHanbHyr CreLmnanm3aLmto.

B npenogaBaTesibCKumii COCTaB MPOrpaMmbl BXOAAT NPOMeccHoHasbl U3 AaHHOro
CEeKTOPa, KOTOpble MPUBHOCAT B 06YYeHME OMbIT CBOEN PaboTbl, @ TaKKe
NpV3HaHHble CrieunanicTbl M3 BEAYLLIMX COOOLIECTB 1 MPECTUNKHbIX YHUBEPCUTETOB.

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

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




02
Llenw

3TO 0ByYEHME NPEBPATUT KOMMBIOTEPHBIX YYEHbIX B 9KCMEPTOB B 061ACTK
MCKYCCTBEHHOIO MHTENNEeKTa, MPUMEHSIEMOro B MPorpaMmMmnpoBaHmn. CTyaeHTb!
NoJy4aT KOMIMJIEKCHOE BUAEHME, COYETAROLLEE CaMble COBPEMEHHbIE 3HAHNS

C NPaKTUYECKMMM HaBbIKaMu, KOTOPble MO3BOASAT UM YYYLLINTb NPOLIECC
NPUHATUS peLleHnin. B To ke BpeMst cneumnanncTbl OCBOAT CaMble COBPEMEHHbIE
WHCTPYMEHTbI 415 pa3paboTKM MporpaMmMHOro obecrneydyeHuss Ha OCHOBe
MaLLUMHHOrO 06ydeHus. Taknm 06pas3oM, CTyAeHTbl OyayT pa3pabaTbliBaThb
npeanoXeHusa Kak ana Be6-calToB, Tak U A1 MOOUbHbBIX MPUIOXKEHUI

C BO3MOXHOCTbIO agantaumn. OHu 6yayT obnafaTb BbICOKOWM CreLmanmaaumen,
4YTO6bl COOTBETCTBOBATL COBPEMEHHbLIM TPEGOBAHNAM UHAYCTPUN,
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XOTuTe crieymann3npoBaTbCsl Ha MCKYCCTBEHHOM
WHTEeneKTe? B pamkax aTou nporpammel

Bbl OCBOMTE ONTUMU3ALMIO rpoLecca
pasBepTbIBaHUS M MHTErPaLmto MCKYCCTBEHHOIO
WHTE/IIEKTa B 06/1a4HbIEe BbIYUCIEHNS"
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O6bwue uenu

+ Pa3BBaTb HaBbIKK CO3AaHNS 11 ynpaBneHus ahdeKT1BHbIMY Cpeamu
pa3paboTKy, obecneyriBas MPOYHYH OCHOBY ANs peann3auuun npoekTos U

+ [1p1OBPECTN HABbIKM NIAHUPOBAHNS, BbINOMHEHWS M aBTOMAaTM3aLMW TECTOB
Ka4ecTBa, UCMoNb3ys UHCTPYMEHTbI VICKYCCTBEHHOMO MHTENNEKTa N8
OB6HapY»XeHWS 1 McTpaBneHus 6aros

+ [ToHnmaTb 1 MPUMEHATDL MPUHLUNMbI MPOU3BOANTENBHOCTH, MaCLLITa6VIpyeMOCTVI
1 PEMOHTOMPUIOAHOCTN MPU NPOEKTMPOBaAHNMN prI'IHOMaCLLITa6HbIX
BbIHYUCITUTENbBHbBIX CUCTEM

+ 03HAKOMUTBCS C Hanbonee BaXHbIMW NaTTePHAMM NMPOEKTUPOBAHNS 1
9QMEKTUBHO NPUMEHSATb UX B apXMUTEKTYPE MPOrpaMMHOro o6ecrneyeHis

KOHerTHbIe Lesnun

Mopaynb 1. OCHOBbI UICKYCCTBEHHOIO MHTEN/IEKTA

*

AHaNM3MpoBaTh NCTOPUYECKYHO 3BOJFOLIMIO UCKYCCTBEHHOIO MHTENIEKTA, OT ero
3apOXKAeHNA O COBPEMEHHOIO COCTOAHNA, onpeaensas OCHOBHbIE BEXWN U CoBbITUSA

MoHMMaTb QYHKLMOHMPOBaHWE HEMPOHHBIX CETEN U X NPUMEHEHNE B MOAENSAX 00YYeHUs
B VICKYCCTBEHHOM WHTEN/EKTE

V13y4aTb NpUHLMMLI U MPUMEHEHNE TEHETUYECKUX aNrOPUTMOB, aHaNM3npys

VX MOSIE3HOCTb [/19 PELEHNS CIIOXHbIX 3aaau

[poaHan13MpoBaTb BaXKHOCTb Te3aypyCoB, C/I0BAPEit 1 TaKCOHOMWM

B CTPYKTYPMPOBaHWM 1 06paboTKe AaHHbIX A5 CUCTEM UCKYCCTBEHHOMO MHTENNeKTa

V13y4aTb KOHLENUMIO CEMaHTUYECKOW NayTUHbI 1 ee BIIUSHWE Ha OpraHn3aLmio
1 NOHUMaHVe MHhopMaLMK B LbPOBOI cpefe

Mopaynb 2. Buabl U XXM3HEHHbIW LUK AaHHbIX

*

MoHMMaTb QyHAaMeHTaNbHbIE KOHLENUMM CTATUCTUKM U UX NPUMEHEHNE

B aHaNM3e AaHHbIX

OnpenenaTb v KNaccuOULMPOBaTh pasinyHble TUMbl CTATUCTAYECKMX AaHHbIX,

OT KOMIMYECTBEHHDBIX [10 KaYECTBEHHbIX

MpoaHanaMpoBaThb KM3HEHHbIN LMK AaHHbIX, OT CO3aHNs 40 YTUIN3aLWK, ONpeaenms
OCHOBHble aTanbl

V13y4nTb HayanbHble 3Tanbl XKU3HEHHOTO LMK JaHHbIX, MOAYEPKHYB BaXHOCTb
NNaHUPOBaHNS AaHHbIX U X CTPYKTYPbI

V13y4nTb NpoLiecchbl coopa AaHHbIX, BKAOYAA METOAOMOMMIO, MHCTPYMEHTI

1 KaHanbl c6opa

3y4uTb KoHLenuuio Datawarehouse (XpaHunuLa AaHHbIX), yaenus 0coboe BHIUMaH e
€ro COCTaBHbIM 3/1EMEHTaM U An3aiiHy

AHannanpoBaTh HOPMAaTMBHbIE acMeKTbl, CBA3aHHbIE C YrpaBAeHeM JaHHbIMY,

COBMOAEHNEM HOPM KOH(DMAEHLIMANBHOCTM 1 6E30MACHOCTM, @ TakKe
nepeoBbIM OMbITOM



Mopgynb 3. [laHHble B UCKYCCTBEHHOM UHTENIEKTE
+ OCBOMTb OCHOBbI HAaYKM O JaHHbIX, BKKOYas MHCTPYMEHTbI, TUMbl U UCTOYHUKM NS
aHanuaa nHhopmaLmum

*+ M3yunTb Npouecc NpeobpasoBaHns AaHHbIX B MHOOPMaLMIO C MOMOLLLIO METO0B
VHTENNEKTYaNbHOro aHanaa fjaHHbIX 1 BU3yannaaLmm

* V3yunTb CTPYKTYPY W XapaKTEPUCTUKM HABOPOB JaHHbIX, MOHATb UX BAXKHOCTb Mpw
MOArOTOBKE 1 UCMOMb30BaHUM JaHHbIX An9 MOLEeNei MCKYCCTBEHHOO UHTENNEKTA

+ [poaHanM3npoBaThb KOHTPOMAMPYEMbIE V1 HEKOHTPOMMPYEMbIE MOAENN, BKIKOYAs METOAbI
¥ KnaccudukaLmo

+ Vlcnonb3oBaTb creLmnasbHble MHCTPYMEHTbI 1 NepeaoBble METObI O6pa6OTKVI JaHHbIX,
obecneynBas Sq)CbeKTl/IBHOCTb 1 Ka4eCTBO MNpn BHeAPEHUN NCKYCCTBEHHOIO MHTENIEKTA

Mopaynb 4. [lo6biya fAaHHbIX. OTO60P, NpeaBapuTenbHas o6paboTka
1 npeo6pasoBaHue
+ OcBOUTD MeTOAbl CTaTUCTUYECKOTO BbIBOAQ, YTOObI MOHUMATb U MPUMEHATb
CTaTUCTN4YeCKne MeToAbl B aHaMM3€e faHHbIX

+ MpoBOANTL NOAPOGHBIN MCCNeaoBaTENbCKMIA aHaNN3 HABOPOB faHHbIX A5 BbISBAEHNS
COOTBETCTBYHOLLMX 3aKOHOMEPHOCTEW, aHOManwit 1 TeHAEHUUI

+ Pa3BuBaTbh HaBbIKV MOATOTOBKM [JAaHHbIX, BKIIKOYAA UX OUUCTKY, UHTErpaLmio
¥ (hopmaTrpoBaHue /19 UCNONb30BaHNA B aHanm3e AaHHbIX

+ PeannsoBbiBaTh aQHEKTUBHbIE CTPATENMN 06PABOTKM OTCYTCTBYHOLLMX 3HAYEHMI
B Habopax AaHHbIX, MPUMEHSISt METOLbI BMEHEHNS N UCKHOYEHNS
B 3aBMCMMOCTY OT KOHTEKCTA

* BbISBNATL U YCTPaHATb WYyMbl B JaHHbIX, NCNOb3yA METOAbI (bvmpraumm
W CrinaXnBaHUa ana ynydlleHna KadecTsa Ha60pa [aHHbIX

+ Pewatb npobnemy npeaBapuTenbHO 06pabOTKM AaHHbIX B CPeAax 60/bLLUMX JaHHbIX

Lenn |11 tecn

Mogynb 5. ANropuTM U CNOXHOCTb B UCKYCCTBEHHOM UHTENNEKTE

*

*

MpeacTaBuTb CTpaTErN PaspaboTKL anropUTMOB, O6eCNeUUBaloLLME TBEPA0E
NoHWMaHKe hyHAAMEHTaNbHbIX NMOAXOA0B K PELUEHIO MPo6aem

AHannanposaTtb aQHEKTUBHOCTb U CIIOXKHOCTb anropruTMOB, MPYMEHSSt METOAbI aHann3a
A5 OLIEHKM NMPOW3BOANTENBHOCTY C TOUKM 3PEHNS BPEMEHN 1 MPOCTPaHCTBA

|/]3yL‘IaTb M MPUMEHATDb alifOPUTMbl COPTUPOBKK, MOHKMMATb, Kak OHN pa6OTaI-OT,
M CpaBHMBATb UX C—)d}d)eKTI/IBHOCTb B Pa3/IN4HbIX KOHTEKCTaX

MccnenoBaTb allfoOpNTMbl AEPEBLEB, MOHATL NX CTPYKTYPY U obnactu NMPUMEHEHNA

|/]3y‘<IVITb allfOPUTMbI C Ky4Yami, MPOaHan3npoBaTb X peanmn3aunto 1 None3HOoCTb AN1A
SdJCIDEKTl/IBHOI'O MaHUNyNMpoBaHNA AaHHbIMW

AHaﬂI/I3MpOBaTb alfoPNUTMbl Ha OCHOBE rpaq)oa, n3yvad Ux NpuMeHeHne angd
npeacTaBneHna 1 pelleHna 3agad Co CNoXHbIMK OTHOLLEHNAMMN

|/|3yL~II/ITb JKafHble anropuUTMbl, MOHATb X NOTUKY U MPUMEHEHWE B PELLEHNN
ONnTUMM3aLUMOHHbIX 3a[au

13yunTb 1 MPUMEHNTD TEXHIUKY 06PaTHOrO MyTy 1St CUCTEMATUYECKOrO PeLleHNs
npo6nem, NpoaHan1anpoBas ee aQMEKTUBHOCTb B Pas3nnyHbIX CLIEHAPUSX

Mopaynb 6. UHTennekTyanbHble CUCTEMbI

*

|/]3yL~II/lTb TEOPUKO areHTOB, NMOHATb beHﬂ,aMeHTaﬂbele KOHUENUmnm nx pa6OTbI
N NMPUMEHEHUA B ICKYCCTBEHHOM UHTENINEKTE U HpOFpaMMHOIZ MHXEHEPNM

V13y4nTb NpeacTaBieHmne 3HaHui, BKNoYas aHanua OHTONOMIA U X MPUMeEHeHVe Ans
OpraHu3auUmmn CTPYKTYpPUpOBaHHOM MHGOpMaLmK

MpoaHan3MpoBaTh KOHLEMLMKO CEMaHTUYECKON NayTUHbI 1 ee BINSHME

Ha OpraH13aLio 1 NoUcK MHMOopMaLIMK B LMMPOBO cpeae

OUeHVBaTb ¥ CPaBHMBATL pasinyHble NpeacTaBeHNs 3HaHWI, MHTErpupys Ux Ans
NOBbILWEHNs 9QDEKTUBHOCTM M TOUHOCTU UHTENNEKTYaNbHbIX CUCTEM

l/Isyanb CEMAHTMYECKNE pacCyXeHWd, CUCTEMbI, OCHOBaHHbIE Ha 3HaHNAX,
1 3KCNepTHble CUCTEMDI, MOHMMadA NX beHKLJ,I/IOHaJ'IbHOCTb M pUMeHeHne
B VIHTENINEKTYa/IbHOM MPUHATUN peLIJeHVIVI
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Mopaynb 7. MawnHHoe obyyeHne u fobbiya faHHbIX
+ 03HAaKOMUTbLCSA C MPOLECCAMU OBHAPYXKEHNA SHAHWI 1 DYHAAMEHTaIbHBIMM
KoHUenunaMm MallnHHOro OéyquMﬂ

* V3yumnTb flepeBbs PELIEHNIT KaK MOZENN KOHTPOAMPYEMOTO 06YYEHNS, MOHATL
VX CTPYKTYPY M 0611aCTU NpUMEHEHNS

+ OUeHMBaTb KnaccudrKaTopbl C MOMOLLBIO CreLnanbHbIX METOAOB ANA ONpeaeneHus
VX MPON3BOAUTENBHOCTY V1 TOYHOCTU MPU KnaccudukaLmm AaHHbIX

+ M13yunTb HEMPOHHbIE CETU, MOHATL VX PABOTY U apXUTEKTYPY [N1S PELUEHNS CNIOXHbIX
33124 MalMHHOTO 0BYyYeHNs

+ M3y4unThb GaliecoBCKMe METOABI 1 UX MPYMEHEHE B MaLLIMHHOM 00YYeHUM, BKITHOYas
HalteCoBCKMe CETU 1 HalieCOBCKME KnaccubrkaTopb

+ [lpoaHannanpoBaTb PErpecCUOHHbIE MOAENN U MOLENV HEMPEPLIBHOTO OTKMKA ANd
MPOrH03MpoBaHNA YMCNOBbIX 3Ha4YeHNI No AaHHbIM

*+ V3yunTb METOLbI KacTepu3aLi ANs BbiABNEHNA 3aKOHOMEPHOCTEN 1 CTPYKTYP
B HEMapPKMPOBaHHbIX Habopax AaHHbIX

+ M3yunTb MeTOAbl MHTENNEKTYaNbHOro aHanmaa TekcTa U 06paboTKL eCTECTBEHHOMO
a3bIka (NLP), 4To6bl MOHATB, Kak METOfbI MALLMHHOIO 06y4eHUs NPUMEHSIOTCS A
aHasnm3a v NoOHMMaHWs TekcTa

Mopaynb 8. HelipoHHble ceTn, OCHOBA r/1y60KOro 06yyeHust
+ OCBOMTb OCHOBBI FTy6OKOr0 06YUEHNS, MOHATH ero BaxHeLy posb
B I/1y60KOM 06YYeHn

¢ V3yuntb d)yH,ElaMeHTaJ'Ibele orepaumn B HEMPOHHbIX CETSAX U NMOHATb UX MPUMEHEHWE AN

MOCTPOEHNS Mofenei

+ poaHanuanpoBaThb pasnnyHble CNOK, UCMONb3YeMble B HEMPOHHbIX CETSX, N HAYYNTbCS
BblBMPaTb UX COOTBETCTBYHOLLVMM 06pa3om

+ MoHnMmaTb ahHEKTNBHOE COEAMHEHME CIOEB V1 ONepaLnii Ans NPOEKTUPOBAHNS CIOXHbIX

1 9QHEKTVBHbIX apXMTEKTYP HENPOHHbBIX CeTel

+ Vlcnonb3oBath TpeHepbl U ONTUMWU3ATOPbI ANA HACTPORKM 1 YyULLIEHUS PabOoTbl
HEMPOHHbIX CeTel

+ Vlccnenosath CBA3b mexnay 6MONOTNYECKIMM W MCKYCCTBEHHbIMN HeVIpOHaMI/I angd 6onee

ry60KOro NOHMMaHNs AnsaiiHa Moaene

+ BbINOMHATL HACTPOMKY runepnapaMeTpOB 419 TOHKOW HaCTPOMKM HEMPOHHbBIX CETew,
ONTUMUBMPYS X PaBOTY Ha KOHKPETHbIX 3ajadax

Mogynb 9. 06yuyeHue rny6okmx HeMPOHHbIX ceTen

+ PelaTb Npo6nembl, CBA3aHHbIE C rPaMeHTOM, NpU 06YyYEHWM MyBOKMX HEMPOHHBIX CeTell

+ M3y4yaTb M NpUMEHSATb PA3NNYHblE ONTUMI3ATOPbI 4715 NOBbILLIEHNS 3DHEKTUBHOCTY
¥ CXOAMMOCTM Mofienelt
+ [1pOrpaMMmMpoBaTh CKOPOCTb 06YYEHUS, YTOObI AUHAMUYECKI PETYNMPOBaTb CKOPOCTb
CXOAMMOCTYW MOfIENM
+ [TOHUMaTb M YCTPaHATL NEPEHACTPOKY C MOMOLLIbIO CreLMasnbHbIX CTpaTeriii
BO Bpems 06y4eHs
+ [pUMEHATb NPaKTUYECKME PEKOMEHAALMM 415 obecrnedeHmns shheKTUBHOro
11 PE3YNbTaTUBHOO 06YUEHNS FNYGOKMX HEMPOHHBIX CETeN

+ BHeapsATb TpaHc(epHoe 06y4YeHme B Ka4ecTBE NPOABMUHYTON TEXHWKI AN18 YYyYLLIEHUS
PaBoTbl MOAENN Ha KOHKPETHbIX 3aJaqax

+ M3y4yaTb M NpUMEHSITb METOABI JOMOHEHNS JaHHbIX ANs 060ralleHns HaboPOB AaHHbIX
¥ yAyYLweHns 0606LLeHNS Moaene

+ PaspabaTbiBaTb NpaKTUYECKME NMPUMOXKEHNS C UCMONb30BAHNEM TPAHCHEPHOO 06YYEHNS
A1 peLLeHns peanbHbIx 3agay

+ T1OHUMATb 1 NPUMEHATL METO/IbI PETYASPU3aLIAW NS YAyULLIEHNS 0606LLEHNS 1
NpeaoTBpaLLEHNS Neperpysku B rNy6OKNX HENPOHHBIX CETAX

Mogaynb 10. HacTpoiika mofeneit n obyyeHume c nomoulbto TensorFlow

+ OcBonTb 0CHOBBI TensorfFlow 1 ero uHTerpaumio ¢ NumPy ans abdexTBHOM 06paboTKM
JIaHHbIX V1 BbIYMCIEHUI

+ HacTpansaTb 0byyatoLvie MoAenM 1 anropuTMbl, UCMOAb3ys PaclUMPEHHbIe
BO3MOXHOCTW TensorFlow

+ V3yunTb API tfdata gnsa atdekTMBHOMO ynpaBneHns U MaHWUNyIMpoBaHs
Habopam¥ AaHHbIX

+ BHeapaTb popmat TFRecord ans XpaHeHMs 1 AocTyna K 60MblWnM HabopaM AaHHbIX
B TensorFlow



Vcnonb3oBaTh Cov NpeBapuTenbHON 06paboTku Keras, YTobbl 06M1eryiThb NOCTPOEHNE
nonb30BaTeNbCKMX MOfeNeN

N3yunTb npoekT TensorFlow Datasets, 4To6bl NOAY4UTb AOCTYN K 3apaHee onpefeneHHbIM
Habopam AaHHbIX ¥ MOBLICUTb 3P OEKTUBHOCTL Pa3paboTKK

PaspaboTaTb NpunoxeHne ans riy6okoro 0byyeHus ¢ NOMOLLbIO TensorFlow, ucnonbays
3HaHus, NoNyYeHHble B 3TOM Moayne

Vicnonb3oBaTb BCe MOYyYeHHbIe 3HaHWS Ha NPaKTVIKe Npy MOCTPOEHMN U 0By4eHM
NOMb30BATENLCKMX MOLIENEN C MOMOLLBIO TensorFlow B peanbHbIX CUTYaLMaX

Mopaynb 11. [ly6okoe KOMMbOTEPHOE 3PEHME C UCMONIb30BAHUEM
KOHBOJTIOLIMOHHbIX HEMPOHHbIX ceTei

*

MoHMMaTb apXWUTEKTYPY 3PUTENBHOM KOPbI 11 e 3HaYeHWe AN r71y60KOro
KOMMbHOTEPHOIO 3PEHMSA

ViccnepoBaThb v NMPUMEHSTb KOHBOOLMOHHbIE CIOW ANS U3BNEYEHNS KITHOYEBbIX
XapaKTEPUCTUK U3 N306PaxKEHMI

MpUMEHSATb CNOM KAacTepU3aLumi 1 UCNOMb30BaTb VX B MOAENSX [/1y60KOro
KOMIbIOTEPHOIO 3PEHUA C MOMOLLbIO Keras

AHanM3MpoBaTh pasnnyHble apXUTEKTYPbI KOHBOMFOLIMOHHBIX HEMPOHHbIX ceTel (CNN)
¥ UX MPUMEHUMOCTb B PasfinyHbIX KOHTEKCTax

PaspabatbiBaThb v BHeapATb CNN ResNet ¢ nomotbto 61ubnmnotekmn Keras anq
NOBbILLEHNA 3QMEKTVBHOCTY 1 NPOV3BOANTENBHOCTU MOAENM

Vicnonb3oBaTb NpeaBapuTENbHO 06yYeHHbIe Moaenu Keras, 4Tobbl UCNONb30BaTb
TpaHC(epHOe 06yYeHVe ANS PeLLeHNst KOHKPEeTHbIX 3aAay

MpUMEHATL METOAbI KNacCUUKaLmm 1 NoKanu3aLumm B cpeaax r/ye6oKkoro
KOMIbIOTEPHOIO 3PEHNS

138yunTb CTpaTerum o6Hapy>KeHUs 1 OTCNEXMBaHUA 06 bEKTOB C MOMOLLHO
KOHBOJTKOUMOHHbIX HEAPOHHbIX CeTEN

PeannaoBbIBaTb METOAbI CEMAHTUYECKO CErMeHTaLWK AN AeTanbHOro NOHMMaHNs
1 KnaccuduKaLmmn 06 beKTOB Ha M30OPaXKeHNAX

Lenn |13 tecn

Mogaynb 12. O6paboTka ecTecTBeHHOro A3bika (NLP) ¢ noMouibto
eCcTeCTBeHHbIX peKyppeHTHbIX ceTelt (RNN) n BHUMaHus

*

Pa3BnBaTb HaBbIKM reHepaLyv TEKCTa C MOMOLLIbKO PEKYPPEHTHBIX HEMPOHHbIX
ceteit (RNN)

MpumeHaTb RNN B Knaceubukaumm MHEHWIA ANs aHam3a HaCTPOEHMI B TEKCTax

[oHMMaTL 1 NMPUMEHATb MEXaHN3Mbl BHUMaHNA B MOAENAX O6pa6OTKVI
€CTECTBEHHOIO A3bIKa

AHanManpoBaTb 1 MCMONb30BaTh MOJENU TPAHC(OPMEPOB B KOHKPETHbIX 3aaadax NLP

V3yunTb NpUMeHeHe Moaene TpaHCPOPMEPOB B KOHTEKCTE 06pabOTKM 1306paxeHNit

11 KOMMbBIOTEPHOTO 3pEHNS

MNo3HaKoMUTBCA € BUGAMOTEKON TpaHc(hopmepos Hugging Face ans ahdeKTMBHOMN
peanusaumy NPOABUHYTHIX MOLENE

CpaBHUTb pasnnyHble G1eNoTeKN TPaHC(HOPMEPOB, YTOBbI OLIEHUTL UX MPUTOAHOCTL ANd
peLLeHNst KOHKPETHbIX 3afay

PaspaboTtaTb npakTuyeckoe npunoxerne NLP, o6beauHstoliee RNN 1 mMexaH13Mbl
BHUMaHWA 419 peLleHnd peanbHbix 3aaau

Mopynb 13. ABTo3HKOAEpPbI, GAN, n aguddy3noHHbie Mogenu

*

PaspabatbiBaTb 9P OEKTVIBHbIE NPeACTaBNEHNS AaHHbIX C MOMOLLIbH aBTOSHKO/AEDOB,
GAN v anddy3MOoHHbBIX MOaEnel

BbinonHaTtb PCA ¢ ncnonb3oBaHMEM HEMOHOMO IMHENHOTO aBTOMATUYECKOro
KOAMPOBLUMKA AN ONTUMMU3aLMM NPeacTaBNeHNs AaHHbIX

BHenpsTb M NOHWMaTb PaGOTy ATUMKOB aBTOMATUYECKOM YKIaAKM

V3y4yaTb ¥ NPUMEHSATb KOHBOFOLIMOHHbIE aBTO3HKOAEPb! A4S 9DHEKTUBHOMO
npeacTaBneHns BU3yanbHbIX AaHHbIX

AHan13npoBaTh 1 NPUMEHATb 3DOEKTUBHOCTb PAa3PEXEHHbIX aBTOMATUYECKUX KOAEPOB
AN NpeacTaBneHnst AaHHbIX

leHepupoBaTb 1306paXeHnst Mofbl 13 Habopa AaHHbIX MNIST
C NOMOLLIbHO aBTOSHKOAEPOB

MOHATL KOHLENUMIO reHepaTVBHbIX afBepcapHbix ceTel (GAN)
1 AMddY3NOHHBIX Mofenet

Peann3oBaTb 1 CPaBHWTb NPOM3BOAMTENBHOCTb ANDDY3NOHHBIX MoAeneit 1 GAN npw
reHepaLum aaHHbIX
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Mogaynb 14. BuonHcnupmMpoBaHHble BbIYUCEHUSA

*

Mo3HaKoMWTbCA € yHAAMEHTabHBIMM KOHLIENLMSIMM
GVMOMHCMIMPYPOBAHHbIX anropryTMOB

ViccnenoBaThb COLManbHO afaanTyBHbIE anropUTMbl Kak KHoYeBO NOAX0A
K BVOMHCTIMPUPOBAHHBIM aNrOpPUTMOB

AHanM3npoBaTb CTPaTErNM OCBOEHMSI MPOCTPAHCTBA B FEHETUYECKYX anropuTMax
V13y4nTb MOAENV SBOMFOLMOHHbBIX BbIYUCIEHW B KOHTEKCTE ONTUMMU3ALNN
[pOACIHKNTL AeTalbHblA aHanM3 MoJene SBOMFOLMOHHbIX BbIYUCEHNI

MpPUMEHSATL 9BOMIOLIMOHHOE NMPOrPaMMUPOBaHME /19 PELLEHNS KOHKPETHbIX
3af1a4 06y4eHus

PellaTb CMIOXHbIE MHOMOLIE/IEBbLIE 3aa4n B paMKax 6I/IOI/IHCI'IVIpI/lpOBaHHbIX anropnTmMoB

ViccnepoBaTb NPUMEHEHME HEMPOHHbBIX CeTell B 061acTy
6MOMHCMMPYPOBAHHbIX anropuTMOB

yITI}/6I/ITbCH BO BHEPEHME N NCMOJTIb30BaHNe HeVIpOHHbIX ceTen
B 6I/IOVIHCFII/IpI/IpOBaHHbIX anroputTmMmax

Mopgynb 15. UcKyccTBeHHbIW UHTeNnNeKT: CTpaTterum u npuMeHeHune

*

PaspabaTbiBaTb CTpaTernn BHeAPEHNSA UCKYCCTBEHHOMO MHTENNEKTa
B (DMHaHCOBbIE YCNTyry

MpoaHananMpoBaTb NOCNEACTBUA MPUMEHEHMUS UCKYCCTBEHHOTO MHTENNEKTA /19
0Ka3aHNs MeANLIMHCKIX yCnyr

BbISIBATb 1 OLIEHUTb PUCKY, CBA3AHHbIE C UCMONb30BaHeM M

B chepe 34paBOOXpaHEHMS

OLeHMBaTb NoTeHLUManbHble PUCKK, CBA3AHHbIE C MCNOb30BaHMeM M

B NMPOMBbILLNIEHHOCTY

MpPUMEHSATb METOAbI UCKYCCTBEHHOrO MHTENNEKTA B MPOMBILLINEHHOCTY /151 NMOBbILLIEHNS
NPOU3BOAUTENBHOCTY

PaspabaTbiBaTb PELLEHNS HAa OCHOBE UCKYCCTBEHHOrO MHTENNEKTA ANS ONTUMU3aLMM
MPOLECCOB B chepe rocyjapCTBEHHONO yrpaBieHus

+ OueHnBaTb BHepeHe TexHonornii M B o6pasoBatesibHOM CeKTope
+ [1pUMEHATL METO/IbI UCKYCCTBEHHOIO MHTEN/EKTA B IECHOM 1 CEIbCKOM X035CTBE AN

MOBbILLIEHNA NPON3BOANTENNBHOCTN

+ ONTUMM3MPOBATL NPOLIECCHI YIPaBIEHNS MEPCOHANOM 3a CHET CTpaTErM4ecKoro

MCMNONb30BaHNA NCKYCCTBEHHOIO NHTENIEKTA

Mogaynb 16. MoBbilweHWe NPOU3BOAUTENIBHOCTM NpU pa3paboTke
nporpaMMHoro obecneyeHus ¢ nomoiubto UA
+ 03HaKOMUTbLCH C BHeAPEHVEM HeobxoaMMbIx paclumpennii M B Visual Studio

Code 151 NOBbILWEHWS NPOVM3BOAUTENBHOCTY U 0B/ErYeHUs paspaboTKu
nporpaMmHOro 06ecreYeHus

MonyunTb rnyboKoe NOHMMaHKE OCHOBHbIX KOHLENUMIA M 1 ero nprmMeHeHus
B pa3paboTke porpaMmMHOro 06ecrieyeHis], BKIHYas anropuT™Mbl MalMHHOMO 0By4eHns,
06pabOoTKy eCTECTBEHHOTO 3bIKa, HEMPOHHbIE CETU M T. 4.

OCBOWTb HACTPOVIKY ONTUMIU3MPOBAHHbIX CPef PaspaboTKK, UTOBbI CTYAEHTbI MOT/IN
CO3/1aBaTh cpefibl, 6naronpusTHble Ans NnpoekTos U

[MpUMeHSATb CnelmranbHble TeXHUKK Ucnonbsys ChatGPT ana aBToMaTnyeckoro
BbISIBIEHVSA U MCMPABEHNSA BO3MOXHbIX YyULLIEHW Kofa, NOOoLLpsist 6onee
9(QdEKTNBHbIE METOAbI NPOrPaMMMPOBAHMS

Cnoco6cTBOBATb COTPYAHNYECTBY MEXAY PA3IMYHbIMY CNieLManucTamm B 061acTy
NpOorpaMMMPOBaHKs (0T NPOrPaMMICTOB 10 MHXKEHEPOB N0 06paboTKe flaHHbIX

¥ An3aiiHepoB NosIb30BaTENbCKOrO OMbITa) /15 Pa3paboTKM 3DMEKTVBHbIX M STUYHBIX
nporpaMmHbIX pelleHnin B obnactu 1A

Mopaynb 17. ApxuTeKTypa nporpaMMHoro obecrneyeHus ans QA-tectupoBaHus
+ PasBuMBaTb HaBbIKK paspa60TKm HaAEXHbIX M1aHOB TECTUPOBaHNA, OXBaTbIBAtOLLINX

pasnuyHble BUAbI TECTUPOBAHMS 1 06ECTIEYNBAIOLLIMX KaYECTBO NPOrPaMMHOro
obecnevyeHus

+ PacnosHaBaTb ¥ aHanM3MpoBaTh pasnndHble TUMbl IporpamMMHbIX GPERMBOPKOB, Takmne

KaK MOHOJUTHbIA, MUKPOCEPBUCHbIN UK CEPBUC-OPUEHTUPOBAHHDI

M HOﬂy‘-II/ITb MnonHoe npeAcTaB/eHne o0 npnuHUMnax n MeTofax npoexkTnpoBaHmA

MaCLUTabMpyeMblx KOMMbIOTEPHbBIX CUCTEM, CMOCOBHbIX 06pabaTbhiBaTh GOMbLLVE
06bEMbI [JaHHbIX



+ [pUMEHSATb NepeaoBble 3HaHWS B peannaalum CTPYKTYP AaHHbIX, OCHOBaHHbIX
Ha MCKYCCTBEHHOM WHTENNEKTE, AN ONTYMM3aLMM NPOU3BOANTENBHOCTM
1 a(hHEKTUBHOCTY MPOrpaMMHOro 06ecneyeHms

+ PaspabaTtbiBaTb 6e30MacHble MeTOAbl pa3paboTKy, yaenss 0co60e BHAMaHe
NPeoTBPALLEHNIO YA3BMMOCTEN AN 06ecnedeHst 6e30nacHOCT MporpamMmMHOro
obecreyeHns Ha apxUTEKTYPHOM YPOBHE

Mopaynb 18. Be6-npoekTbi ¢ noMoLubto U
+ PasBnBaTb KOMMEKCHbIE HaBbIKW Peann3aLnn Be6-NpoeKToB, HaunHas ¢ (hpOHTEH -
M3aliHa 1 3aKaH4MBas onTUMU3aLnen 6akeHa, C BKITHOYEHNEM 3n1eMeHToB VN

+ ONTYMW3MPOBATL NPOLIECC Pa3BePTbIBaHUSA BeG-CaiiTa, NPUMEHSR METOAbI
W UHCTPYMEHTbI 1159 NOBbILLIEHNSI CKOPOCTU M 9DDEKTUBHOCTY

+ WHTerpupoBathb MV B 06n1auHble BbIUMCIEHNS, UTO MO3BOMNT CTYAEHTAM CO34aBaTb
BblCOKOMaCLITabMpyemble 1 3hdeKTUBHbIE BEG-NPOEKTh

+ [1proBPeCTH CNOCOBHOCTb ONPEAENsTb KOHKPETHbIE MPOBAEMbI 1 BOZMOXHOCTY B BEO-
NpoeKTax, rae MOXeT 6bITb 3QheKTVBHO NpMeHeH VI, Hanpumep, o6paboTka TekcTa,
nepcoHann3aLms, PEKOMEHAALNS KOHTEHTa U T.4.

*

MobyanTb CTYAEHTOB BbITb B KypCe MOCNeHUX TEHAEHLWIA 1 pa3paboTok B o6nacTy N
ANS NPABUIBbHOIO NPYMEHEHUA B BEG-NPOEKTaX

Mopaynb 19. Mo6unbHbie npunoXeHus ¢ nomoubo A
. |_|pl/IMeHﬂTb nepenoBble KOHUeEeNnuun 4yncTOM apPXUTEKTYPbI, NCTOYHNKOB AaHHbIX 1
penosnTopueB Ans 06ecneyeHns HaaeXHo 1 MOAYNbHOW CTPYKTYPbl B MOGUBHbBIX
npunoxeHuax ¢

+ Pa3Bu1BaTb HaBbIKK paspa60ﬂ<v| MHTEPAKTMBHbIX 3KPaHOB, NKOHOK U1 rpad)mquKmx
aKTMBOB C 1crnosib3oBaHnem N ans YNyYLleHNA Nosib30BaTe/1IbCKOro orbiTa
B MOOUBHBIX MPUNOXKEHNAX

* YrnyouTb 3HaHUs B 06/1aCTW HAaCTPOKK hpeitMBOpKa A8 MOBUbHbIX NMPUIOXKEHN
1 Mcnonb3oBaTh Github Copilot Ana yCcKopeHWs npoLecca pa3paboTky

+ ONTMM3MPOBATb MOBUbHbBIE MPUAOXEHUS C MOMOLLIO I Ana addekTUBHOM paboThl
C Y4EeTOM YNpaBeHns pecypcami U UCMob30BaHNs JaHHbIX

+ [1pOBOANTL TECTVMPOBAHNE KAYECTBA MOBUIBbHbBIX MPUAOXEHWIA C MOMOLLbIO M, no3sonss

CTyAeHTaM BbIABNATb I'IpO6J'IEMbI VI OTNAXMBATb OLNOKM

Lenn |15 tecn

Mogynb 20. U ansa QA-TecTupoBaHus
+ OCBOWUTb NMPUHLMMbI Y METOAbI MPOEKTUPOBAHNA MaCLUTaBNPYEMbIX KOMMbHOTEPHbIX

CUCTEM, CNOCOBHbIX 06padaTbhiBaTb 6OMbLINE 0ObEMbI JAHHbIX

MpVMeHATH NepefioBble 3HaHKS B peann3aluu CTPYKTYp AaHHbIX, OCHOBAHHbIX
Ha MCKYCCTBEHHOM UHTeNNEeKTe, 11 ONTYMU3aLMM NPOU3BOAUTENBHOCTY
1 9hEKTVBHOCTU MPOrpaMMHOro 06ecreyeHus

MoHMMATb ¥ NPYMEHSTH NPaKTVKK 6e30MacHOl pa3patoTky, yaenss ocoboe BHAMaHWe
NPeaoTBPALLEHNIO TaKUX YI3BUMOCTEN, KaK UHBEKLIMW, 71 06ecnedeHns 6e30nacHoCTy
MPOrpPaMmMHOro 06ECNEYEHNS HA apXUTEKTYPHOM YPOBHE

CospaaBaTb aBTOMATU3MPOBaHHbIE TECTbI, 0COBEHHO B BEO- 1 MOOUIIbHBIX Cpeaax,
VHTErpupys MHCTpyMeHTbI M anda noBblleHnsa ahdekTMBHOCTY NpoLiecca

Vcnonb3oBaTb NepeoBble MHCTPYMeHTbI QA Ha ocHoBe VN ans 6onee ahHeKTUBHOrO
0BHapYKeHWs 6aroB v HEMPEPbIBHOrO COBEPLLEHCTBOBAHUS MPOrpaMMHOro 06ecreyeHns

B pamkax KOMIMIEKCHOM aKkaeMmnyecKom
MporpaMmabl Bbl U3y4nTe MHTerpaLmro
anemeHToB Visual Studio Code u
onTMMM3aumio Koga ¢ nomoLlysto ChatGPT"



03
KoMneTeHUUN

3a 12 MecsLeB 06y4eHnsa CTyAeHTbl NoyyYaT Habop KOMMeTeHUWIA, KOTOpble MO3BONAT

IM MOBbICKTb CBOW MPOMeCCHoHanbHbI ypoBeHb B T-MHAycTpuu. Tak, cneumanvcTbl
CMOryT CO3/aBaTb M BHeAPSATb NepeaoBoe NporpaMMHoe obecneverne U paspabaTbiBaTb
MaclUTabHble NpeanoXeHns B 061aCT NCKYCCTBEHHOIO MHTeNNeKTa. Kpome Toro,
npodeccroHanbl 6yayT peLiaTb BONPOChI MPOV3BOAUTENBHOCTM NMPY Pas3paboTKe, a TakxKe
NPUMEHATL NepeoBov ONbIT B QA-TECTUPOBaHMN. 3Ta YHUBEPCUTETCKAsA NPOrpaMma
rapaHTVpyeT, YTO CreumnanmcTbl No MHbopMaTrKe ByayT FOTOBbI YCNELIHO pelaTb
peanbHble 3aa4u 1 J0OMBaTbCA 3HAYMTENbHbIX YCNEXOB B 06/1aCTy, KOTOPas Pa3BKBaeTCs
CEMUMMUIIBHBIMM LLIaraMu.
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Bb1 6ynete obnafatb BbICOKOM
KBaJMpukaumen 4715 BHeApeHWs
a/iropuTMOB MalLLVHHOIO
06yYeHWsi B CBOM BEO-TIPOEKTHI
M MOBUITTbHBIE MPUITOXKEHMS"
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O6Lue npodeccuoHanbHbie HaBbIKK

*

[MPUMEHSATL paclMPEHUst UCKYCCTBEHHOTO MHTennekTa B Visual Studio Code
VI HEKOAOBbIE METOfbI An3aiiHa ANs NOBbILLEHNS 9DdEKTNBHOCTY pa3paboTky
NpOrpaMMHOro obecneyeHms

+ [lcnonb3oBaTb ChatGPT Ans onTMmMsaLmm 1 yyyLlleHns KayecTBa Koaa,
NpPUMEHASA NepeaoBble METOAbLI MPOrpaMMMPOBaHNA

+ Peann3oBbiBaTh BEG-NPOEKTbI, OT CO3aHMA paboyero npocTpaHCTBa Ao
Pa3BePTbIBAHWS, HTEMPYPYS UCKYCCTBEHHbIN MHTENNEKT, KaK (POHTEH,
TaK 1 6IKeH/

+ PaspabaTbiBaTb MOGU/IbHbBIE MPUIOXKEHMUS C UCKYCCTBEHHBIM VHTENNEKTOM
— OT HaCTPOWKY Cpefibl 10 CO3AaHNA PaCLUMPEHHbIX BYHKLWIA 11 yrpaBneHus
rpadnyecKrMm aKTMBaMK

+ [NpUMeHsTb NepefoBble KOHLEMNLMM XPaHEHNS aHHbIX U CTPYKTYPbl AaHHbIX
Ha OCHOBE UCKYCCTBEHHOMO MHTENNEKTa /19 NOBbILLEHNA 3DMOEKTUBHOCTY
¥ MacLUTabupyemMocTi CUCTeM

+ [pUMeHsTb MeTOAbI 6E30MacHO Pa3paboTKK, M3Geras Takmx ya3BMMOCTE,
KaK MHBEKLMM, AN1S 06eCcneyeHns LenoCcTHOCTY M 6e30MacHOCTM paspaboTaHHOro
MPOrPaMMHOro 06ecrneyeHus

Bbi oBriafgeete TeXHONOMrMSAMM
6yayLLero, nponas obyyYeHme o
JJaHHOM 3KCKJ/TKO3MBHOW Mporpamme
yHuBepcuteTa Ha 100% B OH/IaMH-
popmare. Tosibko ¢ TECH!"




MpodeccuoHanbHble HaBbIKK

-

*

MpVUMEHATb METOABI V1 CTPATErMU UCKYCCTBEHHOTO MHTEN/EKTa ANS MOBbILIEHUS
9MhEKTUBHOCTM B chepe pO3HNYHOM TOProBIy

BHepsTb METOAB! LLYMOMOAABNEHNS C MOMOLLIbIO aBTOMATUYECKUX KOAMPOBLLMKOB

S dekTNBHO co3aaBaTh 0byyatolLye Habopbl JaHHbIX 4715 3a[1a4 06paboTKK
ecTecTBeHHOro A3bika (NLP)

BbIMOMHATL CNOW KnacTepusaumnm 1 X MCNoSIb30BaHNe B MOAENAX I'fly6OKOI'O
KOMIMbFOTEPHOIO 3PEHUS C MOMOLLbIO Keras

McnonbsoBaTb GyHKLMM 1 rpaduki TensorFlow ans onTUMM3aLmm Npon3BOAMTENBHOCTY
NONb30BaTENbCKMX MOZeNei

OI'ITMMI/ISI/IpOBaTb pa3pa6on<y N NpUMeHeHne 4aT-60TOB U BNPTYas/IbHbIX MOMOLLHMKOB,
MOoHNMas, KakK OHM pa60Ta+0T 1 KaKkOBbl BO3MOXXHOCTU X MPUMEHEHNSA

OCBOWTb NMOBTOPHOE UCMOMb30BaHNE NPeABaPUTENbHO 06YYEHHbIX CMOEB, YTOOb!
ONTUMU3MPOBATD 1 YCKOPUTH MPOLIECC 06YYEHNS

[OCTPOUTDL NEPBYHO HEMPOHHYHO CETb, MPUMEHSAS U3YYEeHHbIE KOHLENLUMM Ha NpaKTuKe
AKTVIBMPOBATb MHOMOC/0MHBIM NeplenTpoH (MLP) ¢ noMoLLbto 61bnmoTekn Keras

MpUMEHSATL METOAbI UCCNEN0BaHMA 1 NPeABaAPUTENbHOM 06PabOTKM AaHHbIX, BbISBAAA 1
noAroTaenmeas ux Ana ahOEKTUBHOIO NCMOb30BaHNSA B MOAENAX MALLIMHHOMO 06YYeHMs

3y4nTb A3bIKM 1 NPOrpamMMHOe obecrneyeHne Ans co3naHnst OHTONOrni, MCNonb3yd
cneunanbHble NHCTPYMEHTbLI 4114 paBpa6OTKVI CEMaHTUYECKMX Mofienei

Komnetenumn | 19 tecn

Pa3pabaTbiBaTb METO/bI OUMCTKM AaHHbIX AN O6ecrneyeHNs KauecTBa U TOYHOCTH
MHMOPMaLMK, CMOMb3YeMON B MoCneayoLLEM aHanmae

OCBOWTb HACTPOWKY ONTUMMU3MPOBAHHbIX CPefl pa3paboTKy, UTOObI CTYAEHTbI MOTIN
CO3/1aBaTh cpefibl, 6raronpusTHble Ans NpoekTos U

MpUMEeHATb CrieLuasnbHble TeXHUKM, Ucrnonbays ChatGPT ana asToMaTn4eckoro
BbIABNIEHNSA U UCMPABIIEHNA BO3MOXHbIX YNyULLIEHNA KOAa, NOOLLpsAs 6osee
9 dEKTNBHbIE METOAbI MPOrPaMMI1POBAHNS

Co3aaBaTb aBTOMATU3MPOBaHHbIE TECTbI, 0COOEHHO B BEG- M MOBUBbHbBIX
cpefiax, MHTerpupyst UHCTPYMEHTbI UCKYCCTBEHHOIO MHTENNEKTA A4 MOBbIEHNS
(M OEKTVBHOCTK NpoLiecca

Vicnonb3oBaTb NepeaoBble MHCTPYMEHTbI QA Ha OCHOBE UCKYCCTBEHHOIO MHTENNEKTA
ans 6onee shOEKTUBHOIO 06HaPY>KEHMS OLIMOOK U HEMPEPBIBHOO COBEPLLEHCTBOBAHNS
NpOrpaMMHOro 06ecneyeHms

VIHTErpMpOBaTh UCKYCCTBEHHbIN MHTENNEKT B 0611a4HbIe BbIYMCIEHNS, YTO NO3BOUT
CTYAEHTaM CO3/1aBaTb BbICOKOMACLUTabUpyeMble U 3DHEKTNBHbIE BEG-MPOEKTbI

YcTaHaBnMBaTb GPEMMBOPK ANt MOBUbHBIX MPUIOKEHUIA 1 UCNONb30BaTh Github
Copilot, 4To6bI yCKOPWTL NMpoLiecc paspaboTku
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PyKoBO4CTBO Kypca

CTpemsacb 06ecrneunTb Bbicodalilliee kayecTBo o6pasoBanus, TECH nogobpan
npenofaBaTenbCKMii COCTaB BbICOKOro YPOBHS. [10 3TOM NpUYMHE CreLmanicTb,
paspaboTaBLUVe AaHHY YHUBEPCUTETCKYO MPOrpamMmMy, OTIMYAr0TCS FyGOKUMM
3HaHVAMM B 061aCTU UCKYCCTBEHHOMO MHTENMEKTa B MPOrpaMMMpoBaHm

1 B TO XKe BPEMSA UMELOT 3a M/iedamMmn MHOMOMNETHMI NpodeccrMoHasbHbIi OnbIT.
Bnarogaps aTMM acnekTaMm faHHaa akajemmndeckasa nporpamMma npeaocTaBnaet
CTyAeHTaM Nyylune TEXHONOMMYECKME MHCTPYMEHTbI M CTPaTern He TOSbKO AN
PaCLUMPEHUS MX MOHUMAHKS, HO W /151 MONYYEHNSA HAaBbIKOB, HEOOXOAMMbIX A9
COBEPLLEHCTBOBAHMNS KOMMBIOTEPHbBIX MPoLEeayp. TaknM 06pa3oM, CTYAEHTbI
nony4yatoT rapaHTumn, HeoO6XoAMMble ANA crieLmanusaumn

B UMMPOBOM CEKTOPE, KOTOPbI NpeanaraeT MHOXECTBO BO3MOYHOCTE.
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Bepyume akcnepTbl B 061aCTH MALLIMHHOIO
06yYeHWs B MporpaMmmMmnpoBaHmm cobpasmnch
BMECTE, YTOOb! MOAE/INTHCSA C BaMm BCEMU
CBOVIMW 3HAHWUSIMK B 9TOM CEKTOpe"
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PykoBopacTBO

[-p Nepanbra MapTuH-lNanomMuHo, AptTypo

CEO 1 CTO Prometeus Global Solutions

CTO B Korporate Technologies

CTO B Al Shephers GmbH

KOHCYNbTaHT 1 COBETHWK B 06/1aCTy CTpaTernyeckoro 6usHeca B Alliance Medical
PykoBoauTeNb B 06/1aCTV An3aiiHa v pa3paboTki B KomnaHum DocPath

PyKOBO,D,VITeﬂb B 061aCTH KOM[‘IbPOTepHOlZ NHXEHEPNM B YHI/IBepCVITeTe Kactunuu-na-MaH4ya

CTeneHb JOKTOpa B 06/1aCTV 3KOHOMMKM, 6U3Heca 1 hrHaHCoB YHnBepcuTeTa Kamuno Xoce Cena

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

CreneHb MarucTpa Executive MBA YHuBepcuteTa V13abens |

CTeneHb MarncTpa B 06/1acTy yrpaBneHs KOMMEPLIEI 1 MapKETUHIOM YHBEPCUTETA 3a6ensb |

CTeneHb MarmMcTpa B 061acTv 60/bLLUMX AaHHbBIX Mo nporpaMme Hadoop

CTeneHb MarucTpa B 06/1aCTv NepeaoBbIX MHOOPMALMOHHbIX TEXHONMOTWIA YHBepcuTeTa Kactunmu-Sla-MaHya

YneH: ViccnenoBatenbekas rpynna SMILE
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[-H KacTtenbsiHoC 3ppepoc, Pukapao

+ [inpekTop no TexHosmormsm B OWQLO
+ CneumancT no NPOEKTUPOBAHMIO KOMMbHOTEPHbIX CUCTEM U MHXKEHEP MO MaLLMHHOMY 0BYYEHIO
BHeLUTaTHbIM TEXHUYECKMA KOHCYIbTaHT

Pa3paboTynk MobubHbIX MpunoxeHnin ans eDreams, Fnac, Air Europa, Bankia, Cetelem, Banco Santander, Santillana,
Groupdn u Grupo Planeta

PaspaboTunk Beb-canToB ana Openbank 1 Banco Santander

MHxeHepHOe NpodeccroHanbHoe 06pa3oBaHme B 061acT KOMMbIOTEPHbIX CUCTEM YHUBEPCUTETA KacTunbu-na-MaHun
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CTpyKTypa u coaepxaHue

CTymeHTbl aToi CneunanmsanpoBaHHOM MarucTpaTypbl NoayyaT LeNoCTHbIN
NOAX0f, KOTOPbIA MO3BONT UM MOMYYUTb 3HAYUTENBHOE MPENMMYLLECTBO B 06/1aCTH
Pa3paboTKM MHPOPMALIMOHHbBIX TEXHOMOT NI, BOOPYXKMB UX CreLmanbHbIMK
HaBblkamu. [1nsa aToro obydeHune 6yaeT BKAOYATb B CeOS LUMPOKMIA CNEKTP
BOMPOCOB: OT MOArOTOBKM Cpeflbl pa3paboTKu A0 ONTUMU3aLMMN MPOrpaMMHOro
obecrneyeHus i BHeAPEHUsI MCKYCCTBEHHOIO MHTENNEKTa B peasibHble MPOeKTbl.

B pamkax nporpammbl 6yayT pacCMOTPEHbI Takie acnekTbl, Kak MpoeKTUpoBaHme
vHTepdelncoB 6e3 koja, ncnonb3oBaHune ChatGPT ans onTumMmaaumnm Koaa

VAV NPUMEHEHWe MalMHHOIo 06yyeHns B QA-TecTupoBaHM. TakM 06pasom,
CTyOeHTbl 6yayT ahdeKTUBHO BHEAPSATb MHHOBAL|MOHHbIE PELLEHNS B pasfinyHble

MNPUNOXEHNA, TaKMNE KaK BE6- M MOOWMbHbIE MPOEKTbI.
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O6HOBMTE CBOM 3HaHWSI 06 MCKYCCTBEHHOM
WHTEJIZIEKTE B MPOrPaMmmpoBaHmnm

C MOMOLLbKO MHHOBALIMOHHbIX
MYTIbTUMEANVIHBIX MaTepuasioB”
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Mopgynb 1. OCHOBbI MCKYCCTBEHHOIO MHTESIEKTA 1.7.  9kcnepTHble cucteMbl 1 DSS

1.71.  3KChnepTHble CUCTEMDI
1.7.2.  CncTeMbl Noaaep>XKu NPUHATUS PELLIEHMI
1.8.  Yat60Tbl v BUPTYabHblE MOMOLLHUKM
1.8.1.  Tunbl NOMOLLHMKOB: FONOCOBbIE 1 TEKCTOBbLIE MOMOLLHMKM

1.8.2.  OcHoBononaratowye getanu Ana pa3BuTng NOMOLLHKUKA: HaMepeHus,
CTPYKTypa v ananor

1.83.  WHTerpauwmsa: web, Slack, Whatsapp, Facebook

1.8.4.  VHCTpyMeHTbI pa3paboTki NOMOLLHWKOB: Dialog Flow, Watson Assistant
1.9.  Crparerust v BHegpeHue NI
1.10. byayLiee NCKYCCTBEHHOIO MHTENSIEKTa

1.10.7. Mbl NOHUMaEM, KaK OnpemenaTb SMOLMM C MOMOLLIbIO anropuTMOB

1.10.2. CospgaHne NMYHOCTU: A3bIK, BbIpaXKeHUst U cofepaHme

1.10.3. TeHAeHUUN UCKYCCTBEHHOMO UHTESNEKTa

1.10.4. PasMbiluneHns

5 e,
135, MHOrOCAOIHbIM MepLenTpoH Mon,ynb 2. Buabl M XKM3HEHHBIW LIMKIT AaHHbIX

1.1, VIcTOpmsa CKYCCTBEHHOMO MHTENEKTA
1.1.1.  Korga Mbl Ha4anu roBopuTb 06 MCKYCCTBEHHOM MHTENNEKTE?
1.1.2. YNOMUWHaHWSA B KMHO
1.1.3. BaXKHOCTb UCKYCCTBEHHOIO MHTENIEKTA
1.1.4.  TexHonoruw, obecneyvBaroLve 1 NOAAEPXKMBAROLLME NCKYCCTBEHHDI MHTENNEKT
1.2.  VICKyCCTBEHHbIA UHTENNEKT B Urpax
1.21.  Teopusiurp
122, MuHumakc v Anba-6eTa-oTceveHme
1.2.3.  MopgennpoaHue: MoHTe-Kapno
1.3.  HeWpoHHble ceTn
1.3.1.  buonornyeckune oCHOBbI
1.3.2.  BblancnutenbHas mogenb
1.3.3.  KOHTponupyemble 1 HEKOHTPOSIMPYEMble HEMPOHHbIE CETH

1.4, [eHeTU4eckune anropuTmbl 21. Cratuctuka
1.4.1.  Wctopusa 2.1.1.  CratucTuka: onucatenbHas CTaTUCTMKaE, CTaTUCTUYECKME BbIBOADI
1.4.2.  Buonornyeckasd ocHoga 2.1.2.  HaceneHue, BbIGOPKa, MHANBUAYYM
1.43. KoagnpoBaHue Npobnembl 2.1.3.  [lepemMeHHble: onpeaenenue, WwKasbl USMepeHns
1.4.4.  TeHepauust Ha4anbHOM NONYNALNN 2.2, Tunbl CTaTUCTUYECKMX AaHHbIX
1.4.5.  OCHOBHOI anropuTM 1 reHeTUYeCKre onepaTopbl 221, ToTuny
1.4.6. OueHKa oTaenbHbIX nuL; Fitness 2.2.1.1. KonnyecTBeHHbIE: HempepbIBHbIE JaHHble 1 AUCKPETHbIE AaHHble
1.5.  Tesaypychbl, cnoBapu, TaKCOHOMUM 2.2.1.2. KayecTBeHHblEe: BMHOMMASbHbIE JaHHble, HOMUHAMbHbIE AaHHbIE,
1.5.1.  Cnosapu nopaAKoBble AaHHble
1.5.2.  TakcoHomus 2.2.2.  To dopme
1.5.3.  Tesaypychbl 2.2.2.1. Yncnosble
1.5.4.  OHTOnorum 2.2.2.2. TekcT
1.5.5.  TpeAcTaBeHne sHaHi: cemaHT4eckas nayTuHa 2.2.2.3. Jlornyeckue
1.6. CemaHTM4eckas nayTuHa 22.3.  CornacHo NCTOUHMKY
1.6.1.  Cneundukauus: RDF, RDFS 1 OWL 2.2.3.1. TepBNyHble
1.6.2.  BblBOAbI/pacCy>kaeHNs 2.2.3.2. BTopnyHble
1.6.3. Linked Data 2.3. XXW3HEHHbI UMK JaHHbIX

2.3.1.  OTanbl yskna
2.3.2. OCHOBHble aTanbl U1KIa
2.3.3.  MpuHumnbl FAIR



2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

Mon,ynb 3. [laHHble B NCKYCCTBEHHOM UNHTENIIEKTE

3.1.

HavanbHble aTanbl Umkna

2.4.1.  Onpefenexve Uenen

2.4.2.  OnpefeneHve HeOBXOAMMbIX PECYPCOB
24.3.  [unarpamma [aHTTa

2.4.4.  CTpyKTypa [aHHbIX

C60p AaHHbIX

2.51.  MeTtogonorust céopa

2.52.  VHcTpymeHTbI cbopa

2.53.  KaHanbl c6opa

OuncTKa fJaHHbIX

2.6.1.  3Tanbl O4YMCTKM JaHHbIX

2.6.2.  KayecTBO AaHHbIX

2.6.3. Pab6oTa ¢ aaHHbIMM (C MoMoLLbHo R)
AHanm3 faHHbIX, UHTEPNPeTaUns 1 OLieHKa pesybTaToB
2.7.1.  CTratuctuyeckune mepbl

2.7.2.  VIHOEKCbl OTHOLLEHNI

2.7.3.  [Jobbl4a JaHHbIX

XpaHunuile aaHHbix (datawarehouse)

2.8.1. OnemeHTbl, BXOASLME B €ro cCocTaB
2.8.2. PaspaboTka

2.8.3.  AcCneKTbl, KOTOpble CNeayeT y4nTbIBaTh
JOCTYMHOCTb AaHHbIX

2.9.1.  [Hoctyn

292. TlonesHocTb

2.9.3. besonacHoCTb
HopMaT1BHO-NPaBOBbIE acMneKTbl

2.10.7. 3aKOH 0 3aLmTe AaHHbIX

2.10.2. TlepenoBas npakTmka

2.10.3. [dpyrne HopMaT1BHblE acnekTbl

Hayka 0 AaHHbIX
3.1.1.  Hayka 0 fjaHHbIx

3.1.2.  [lepenoBble MHCTPYMEHTbI A9 UCCefoBaTeNS faHHbIX

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.
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[aHHble, nHhopMaLms 1 3HaHKs

3.2.1.  [aHHble, MHhopMaLma 1 3HaHKA

3.2.2.  Tunbl AaHHbIX

3.2.3.  VICTOYHMKM AaHHbIX

OT faHHbIX K HbopmaLmn

3.3.1.  AHanus gaHHblIX

3.3.2.  Bwuabl aHanuaa

3.3.3.  /3BneyeHne nHhopmaumn ns Habopa fgaHHbIX
13BneveHune nHdopmauum nytem B13yanmaaumm

3.4.1.  Bwsyanusaumsi Kak MHCTPYMEHT aHanmaa

3.4.2.  MeToabl BU3yanusaumm

3.4.3.  Bwayanusdauus Habopa faHHbIX

KauyecTBO AaHHbIX

3.5.1.  [DaHHble 0 KavecTee

3.5.2. OumcTka AaHHbIX

3.5.3.  OcHoBHas npeABapuTebHas 06paboTKa AaHHbIX
Habop gaHHbIx

3.6.1.  O6oratileHve Habopa AaHHbIX

3.6.2.  [lpokndaTre pasMepHOCTH

3.6.3.  Moandukaums Hallero Habopa AaHHbIX
BbiBefeHve 13 paBHOBECKS

3.7.1.  OwcbanaHc Knaccos

3.7.2.  MeTofpbl ycTpaHeHus aucbanaHca

3.7.3.  CbanaHcnpoBaHHOCTb Habopa AaHHbIX

Mopenwv 6e3 KoHTpona

3.8.1.  Mopenb 6e3 KOHTpoNA

3.82.  Metoabl

3.8.3.  Knaccubukaumsi ¢ NOMOLLbK Mofenei 6e3 KOHTPOs
Mopnenn nofg KOHTpoem

3.9.1.  Mogenb Nog KOHTPONeEM

3.9.2.  Metoabl

3.9.3.  Knaccubukaumsi ¢ TOMOLLBK MoAeNe Nof KOHTPONIeM
NIHCTPYMEHTbI 1 NepefoBOoit OnbIT

3.10.1. lepenoas npakTvka Ansa crneymanmcTa no nccnefoBaHnio JaHHbIX
3.10.2. Jlydwas mogesb

3.10.3. TlonesHble MHCTPYMEHTbI

tecn
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Mopaynb 4. [1o6blya aaHHbIX. OTO6OP, NpeaBapuTensHas 49.  Bbl6op sK3emmnnspos
06paboTKa 1 NpeobpasosaHe 491,  MeTofbl BbIGOpa sK3emmnispa

4.1.  CTaTUCTUYECKMit BbIBOL 49.2.  Bbibop npoToTHnoB
4171, OnwvcaTenbHas CTaTUCTVKa VS. CTATUCTMYECKOE 3aK/THOYEHME 493. PaclumpeHHble MeToabl BbIGOpa 9K3emrisapa
4.1.2.  TlapameTpuyeckue MeToapl 4.10. TMpenBapwTenbHas 06paboTka 60bLINX AaHHbIX

4.1.3.  HenapameTpuyeckue MeTOLpI Mogynb 5. ANropuT™ 1 CIIOXHOCTb B MCKYCCTBEHHOM MHTESSIEKTE

4.2.  WccnepoBaTenbCKkui aHanms
4.2.1.  OnucatenbHbli aHanms
4.2.2.  Bwusyanusaumd
4.2.3. TloarotoBka JaHHbIX
4.3.  TloarotoBKa AaHHbIX
4.3.1.  VHTerpauma u o4mcTka daHHbIX
4.3.2.  Hopmanusaumsa aaHHbIX
4.3.3. [NpeobpasoBaHue faHHbIX
4.4.  OTCyTCTBYIOLUME faHHblE
4.4.1.  (O6paboTKa OTCYTCTBYHOLLMX 3HAYEHWMI
4.4.2.  MeToa MakC1ManbHOro npaBaonoao6ms
4.43.  06paboTKa OTCYTCTBYHOLLMX AaHHBIX B MALLMHHOM 06YYeHM
4.5, lyM B AaHHbIX
4.5.1.  Knaccbl 1 NpusHaku LWyma
4.5.2.  ®unbTpaums WymoB
453,  UWymoBow abdexT
4.6.  TlpoknaTHE pasMepPHOCTU
4.6.1.  Oversampling
4.6.2. Undersampling
4.6.3.  PeayKumst MHOrOMEPHbIX AaHHbIX
4.7.  OT HenpepbIBHbIX K IMCKPETHbIM NpU3HaKaM
47.1.  HenpepbiBHble 1 ANCKPETHbIE AaHHbIE
47.2.  Tlpouecc anckpeTnsaumnm
4.8.  [aHHble
4.8.1. Bbibop faHHbIX
4.8.2. TlepcnekTuBbl 1 KpUTepUn oTéopa
4.8.3. MeToabl oT60pa

51. BBefaeHue B LWabNOHbI pa3paboTku anropuTMoB
5.1.1.  Pekypcua
51.2.  '"Paspendan n Bnacteyn'
51.3.  [pyrue ctpaterum
52 OddeKTUBHOCTb 1 aHann3 paboTbl anropuTMOB
521. Mepbl aOHeKTUBHOCTA
52.2. WamepeHne obbema fjaHHbIX Ha BXoae
5.2.3.  W3mepeHne BpeMeHU BbINOSIHEHNA
5.2.4.  Cnyvaun: xyaLwwid, NyYLnii n cpeaHum
5.2.5. AcumnToTnyeckas HoTaums
526. KpuTepnn MaTteMaTU4eCcKoro aHanmaa HepekypCUBHbIX anropyTMOB
5.2.7.  KpuTepun maTeMaTU4eCcKOro aHanmsa pekypCrBHbIX anropuTMoB
5.2.8. SMNUpPUYECKNA aHaIU3 anropmuTMOB
5.3.  AropuTMbl COPTVPOBKM
5.3.1.  KoHuenunsa CopTrpoBKM
5.3.2.  Tly3bipbKOBas COPTUPOBKaA
53.3. CopTnpoBKa BbI6OPOM
53.4. CopTupoBka BCTaBKamu
5.3.5.  CopTtupoBka cnuaHunem (Merge_Sort)
5.3.6.  bbicTpas coptuposka (Quick_Sort)
54.  ANropuTMbl C MPYMEHEHNEM [iepeBbEB
5.4.1.  KoHuenuud gepeea
5.4.2.  BuWHapHble aepeBbs
54.3. 06xonbl AepeBbeB
5.4.4.  TlpefcrasneHne BblpaxeHui
54.5.  YnopsiaodeHHble 6UHapHble AepeBbs
54.6. Cb6anaHcMpoBaHHble BHAPHbIE [EPEBbS
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5.5, ANropuTMbI C MPUMEHEHNEM KyYes 6.2.  APXUTEKTYPbl areHToB
5.5.1. Y710 Takoe Kyuu 6.2.1.  [lpouecc paccyxeHnd areHTta
5.5.2. ANropwT™m COpTUPOBKU Ky4en 6.2.2.  PeaKTVBHble areHTbl
5.5.3.  Ouepean c NpMoOpUTETOM 6.2.3.  [elyKTVBHble areHTbl
5.6.  Anroputmbl Ha rpadax 6.2.4.  [v6pWAaHble areHTbl
5.6.1.  [lpeactaBnexve 6.2.5. CpaBHeHve
5.6.2. 06xof B LWMPUHY 6.3.  VIHdopMaums 1 3HaHWs
5.6.3.  06xop B rny6uHy 6.3.1.  Pasnunune mexay faHHbIMUY, MHhopMaLEN 1 3HAHUAMM
5.6.4. Tononornyeckas copTMpoBKa 6.3.2.  OueHka KayecTBa fJlaHHbIX
5.7.  XKagHble anropuUTMbl 6.3.3.  MeTtoapbl cbopa AaHHbIX
5.7.1.  )KagHas cTpaTterus 6.3.4.  MeToabl nony4eHnst MHbopmaumm
5.7.2.  3neMeHTbl XXagHou cTpaTerum 6.3.5.  MeToabl NpruobpeTeHMs 3HaHWI
5.7.3.  06MeH MOHeT 6.4. [pencrasneHne 3HaHui
5.7.4. 3apava KOMMUBOSXKEpPa 6.4.1. BaXHOCTb NpeAcTaBfieHUA 3HaHN
5.7.5. 3apayva o ptok3sake 6.4.2. Onpepenexve npeacTaBneHnst 3HaHWA Yepes UX PO
5.8, Tlounck kpaTyamnLmx nyTen 6.4.3.  XapaKTepuCTWUKU NPeACTaBlIEHNA 3HAHNN
5.8.1. 3ajadva o kpaTyamwem nyTu 6.5.  OHTOMOrMYK
5.8.2.  OTpuuatenbHble Zyrn 1 LnKbI 6.5.1. BBepaeHve B MeTagaHHble
5.8.3.  Anroput™m [lenkcTpol 6.5.2.  dunocodckas KOHLENUMsS OHTONOM M
59.  )KagHble anropuTMbl Ha rpadax 6.5.3.  BblumcanTenbHasa KOHLENLMS OHTOOM N
59.1.  MwuH1ManbHOE OCTOBHOE epeBo 6.5.4.  OHTONOMMU LOMEHOB W OHTONOMMM 60MEE BbICOKOrO YPOBHS
59.2.  Anroput™m lMpnma 6.5.5. Kak cosgaTb OHTONOrN0?
5.9.3.  Anroput™ Kpackana 6.6.  OHTOMOrUYECKME A3bIKM 1 NPOrpaMMHOE 0becnedeHne A CO34aHNA OHTONOT NI
5.9.4. AHanu3 CRoXxHocTn 6.6.1. CemaHTunyeckas Tpoika RDF, Turtle n N
5.10. TexHuka Backtracking 6.6.2.  RDF Schema
5.10.1. TexHwka Backtracking 6.6.3. OWL
5.10.2. AnbTepHaTVBHbIE TEXHUKN 6.6.4. SPARQL
6.6.5.  3HaKOMCTBO C PA3/INYHLIMU UHCTPYMEHTAMM [/19 CO3AAHVA OHTOMOMMN
6.6.6.  YcTaHOBKa W ncrnonb3oBaHue Protégé
6.1. Teopus areHTos 6.7. CeMaHTUYecKas nayTuHa
6.1.1. McTopus KoHLenLum 6.7.1.  Tekylliee COCTOsIHME ¥ ByAyLLEE CEMAHTUYECKON NayTWHbI
6.1.2. Onpepenenue areqta 6.7.2.  CemMaHTMYecKne BEG-NPUNOKEHUS

6.1.3.  AreHTbl B CMCTEMaX UCKYCCTBEHHOMO MHTESEKTa
6.1.4.  AreHTbl B NpOrpaMMHON UHXEHEPUN
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6.8.  [pyrve moaenv npeactaBneHns 3HaHui 7.2.  ViccnepoBaHue v npefBaputeNibHas 06paboTka AaHHbIX
6.8.1. Cnosapwu 7.2.1.  0O6paboTKa AaHHbIX
6.82. 0630p 7.2.2.  06paboTKa AaHHbIX B NOTOKE aHan13a AaHHbIX
6.8.3. TakcoHomMuA 7.2.3.  Tunbl AaHHbIX
6.8.4. Tesaypychbl 7.2.4.  TNpeobpasoBaHue AaHHbIX
6.8.5.  ®onkcoHOMMUM 7.2.5.  Bwsyanusaums u uccnefoBaHue HempepbiBHbIX MEPEMEHHbIX
6.8.6. CpaBHeHue 7.2.6.  Bwsyanusauumd v uccrefoBaHmne KateropmanbHbIX NepeMeHHbIX
6.8.7. KapTbl pasyma 7.2.7.  KoppensunoHHble Mepbl
6.9.  OueHka 1 nHTErpaums NpeLcTaBieHnin 3HaHW 7.2.8.  Hawbonee pacnpocTpaHeHHble rpaduyeckme npeLcTaBneHuns
6.9.1.  Jloruka HyfneBoro nopsaka 7.2.9. BBefeHve B MHOTOMEPHbIV aHann3 1 CHKEHNE pasMePHOCTM
6.9.2.  Jlornka nepBOro nopsiaxka 7.3.  [lepeBbs pelueHni
6.9.3.  [eckpununoHHas nornka 7.3.1.  Anroput™m ID
6.9.4.  B3anMOCBSA3b MeX Ay pasnyHbIMY TUMAMU NIOTUKK 7.3.2. Anroputm C
6.9.5.  [Iposior: nporpaMMmnpoBaHme Ha OCHOBE JIOTMKKW MePBOro nopsaKa 7.3.3.  Teperpyska 1 obpeska
6.10. CemaHTU4eCcKre aHann3aTopbl, CUCTEMbI, OCHOBAHHbIE Ha 3HAHUSAX, 7.3.4.  AHanus pesynorartos
W SKCNEPTHbIE CUCTEMBI 7.4, OueHKa KNnaccuuKaTopos
6.10.1. KoHuenuus aHanuaaTtopa 7.4.1.  Matpuubl nyTaH1Lpl
6.10.2. [lpuMeHeHVe aHanm3aTopa 7.4.2.  MaTpuLbl YNCTIEHHOM OLIEHKN
6.10.3. CucTembl, OCHOBaHHbIE Ha 3HAHNAX 7.4.3.  Kappa-ctatuctuka
6.10.4. MYCIN, nctopusi 3KCnepTHbIX CUCTEM 7.4.4.  ROC-KpuBas
6.10.5. OnemMeHTbl 1 apXUTEKTYpa SKCMEPTHbIX CUCTEM 7.5, Mpasuna knaccuduKaLmm
6.10.6. CosfiaHne 3KCMepTHbIX CUCTEM 7.5.1. Mepbl N0 OLEHKe npasun

Mopaynb 7. MallunHHOe 06y4eHne 1 4o6bl4a AaHHbIX 7.5.2.  BBepeHue B rpaduieckoe npescTaBneHme

. 7.5.3.  ANropuT™ nocnefoBaTelbHOro OBepsies
7.1.  BBeneHWe B NpoLiecChbl 0BHAPYXKEHNS 3HaHWIA M OCHOBHblE KOHLIEMLMN

MalLMHHOMO 06yYeHNs 7.6.  HelnpoHHble ceTy

7.1.1. Kniouesble NOHATIS NPOLIEcca 06HAPYKEHUS SHaHWIA 7.6.1. OCcHOBHbIE NOHATHS

7.1.2. VIcTOpUYeCKit B3rsL NpoLiecca O6HapYXeHNs 3HaHMit 7.6.2. TIpoCTble HEMPOHHbIE CETY

7.1.3.  OTanbl npoLiecca 06HapyKEHUA 3HaHMIA 7.6.3. Anroputm Backpropagation

7.1.4.  MeTogpl, MConb3ayemble B NPOLECCcax 0BHapysKEHUS 3HaHNI 7.6.4.  BBeneHwe B peKyppeHTHble HEMPOHHbIE CETH
7.1.5.  XapaKTepuCTUKM XOPOLLNX MOAENeA MaLLMHHOIO 06y4YeHus 7.7.  baiecoBckue MeToabl

7.1.6.  Tvnbl MHOOPMALMN MALLMHHOTO O6YYeHIs: 7.7.1. OCHOBHble NOHSATUS BEPOSITHOCTH

7.1.7. OCHOBHble KOHLenLun o6yyenus 7.7.2.  Teopema baiteca

7.1.8. OCHOBHble KOHLIEMLM 0Gy4eHNs 6e3 KOHTPONS 7.7.3. HaveHbIA baitec

7.7.4. BBejeHve B 6alieCOBCKME CETH



7.8.

7.9.

7.10.

Mopaynb 8. HelipoHHble CeTI, OCHOBa /1y60KOro 06yYeHUs

8.1.

8.2.

8.3.

8.4.

Perpeccvm N MOAENN HENPEPDBIBHOIO OTKJ/IMKA

7.8.1.  TlpocTasi NIMHeNHas perpeccus

7.8.2. MHOXeCTBeHHasA N1MHeHas perpeccus
7.8.3.  Jloructuyeckas perpeccua

7.8.4.  [lepeBbs perpeccum

7.8.5.  BBefeHe B MaLLIHbl OMOPHbIX BEKTOPOB (SVM)
7.8.6.  Mepbl COOTBETCTBUS

Knactepusaymsa

7.9.1.  OCHOBHble NOHATUA

7.9.2.  Wepapxnyeckas knacrepusanms

7.9.3. BepoATHOCTHblE MeTOoAb!

7.9.4.  Anroput™ EM

7.9.5.  Metop B-Cubed

7.9.6. HeaBHble METOAbI

VIHTenneKTyanbHbli aHanms TekcTa n o6paboTka ectecTBeHHOro A3blka (NLP)

7.10.1.
7.10.2.
7.10.3.
7.10.4.

OCHOBHble MOHATUS
Co3snaHue Kopryca
OnwncaTeNbHbIN aHanms
BBe,D,eHl/Ie B aHann3 4yBCTB

Iny6okoe obyyeHne

8.1.1.  Buabl rny6okoro obyyeHus

8.1.2.  06nacTi NpMMeHeHUs rny6oKoro oby4eHuns
8.1.3.  lNpenMmyLLecTBa 1 HeAOCTaTKM r1y6oKOro 06y4eHums
Onepauuu

8.2.1. Cymma

8.2.2.  TlpoaykT

8.2.3. [lepeBoj

Cnou

8.3.1.  BxopgHown cnom

8.3.2.  CKpblITbliA Crow

8.3.3.  BbIxoaHow cnow

CknensaHwme Crnoes u onepaunm

8.4.1.
8.4.2.
8.4.3.

[poeKTUPOBaHNE apXUTEKTYP
CoeanHeHve Mexay Cnosmu
PacnpocTpaHeHwe Brepes

8.5.

8.6.

8.7.

8.8.

8.9.

8.10.
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[oCcTpoeHne NepBO HEMPOHHOW CETU

8.5.1.  [lpoekTnpoBaHue ceTu

8.5.2.  OnpepneneHue BecoB

8.5.3.  [lpakTuka cetn

TpeHaxkep 1 onTuMmnsaTop

8.6.1. Bbibop onTnmm3aTopa

8.6.2. YcTaHoBneHue yHKUMM NOTEPD

8.6.3.  YCTaHOBNEHME METPUKM

[pUMeHeHVe NPUHLMNOB HEMPOHHbIX CETEN

8.7.1.  ®yHKUMK aKTVBaUUM

8.7.2. O6paTHOE pacnpocTpaHeHme

8.7.3. YcTaHOBKa napameTpoB

OT 61ONOrNYECKNX HEMPOHOB K MCKYCCTBEHHbBIM

8.8.1.  DYHKUMOHMPOBAHWE BUOMNOrNYECKOrO HeipoHa
8.8.2.  [lepefaya 3HaHUI NCKYCCTBEHHBIM HepoHaMm
8.8.3.  YcTaHOBNeHVe B3aVMOOTHOLLIEHNI MeX Y HUMM
Peanusaums MLP (MHOrocnIoMHOro nepLenTpoHa) ¢ MoMolLLbto Keras
8.9.1.  OnpepfeneHue CTPYKTypbl CETH

8.9.2. CocTaBneHve mogenm

8.9.3.  06y4yeHne mogenn

ToHKasi HacTpovika runeprnapaMeTpoB HEMPOHHbIX CETen
8.10.1. Bbi6op dyHKUMM akTUBaLMK

8.10.2. YcTaHOBKa CKOPOCTY 06yYeHUs

8.10.3. YcTtaHoBKa BecoB

tecn

Mogynb 9. O6yueHne rnyboKNX HEMPOHHbIX CeTel

9.1.

9.2.

[paaneHTHble 3aaaun

9.1.1.  MeTtoabl ONTUMMU3aLNK rpaMeHTa

9.1.2.  CTOXacTuyeckue rpafiMeHTbl

9.1.3.  MeTtoabl MHNLMaNM3aLmm BeCoB

[oBTOpHOE NCMONb30BaHMe NpeABapuTeNbHO 06YYEHHbIX COEB
9.2.1.  TlepeHoc pe3ynbTaToB 06yyeHns

9.2.2.  W3BneyeHne Npu3HakoB

9.2.3. nyb6okoe oby4yeHne
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9.3.

9.4.

9.5.

9.6.

9.7.

9.8.

9.9.

9.10.

OnTUMM3aTOopbI

9.3.1.  CTOxacTuyeckue OnTMMmU3aTopbl rpaIMeEHTHOrO Crycka
9.3.2.  Ontumwmzsatopbl Adam v RMSprop

9.3.3.  CoBpeMeHHble ONTUMU3aTOPbI
MporpamMmmpoBaHmne CKOPOCTH 0ByYeHNs

9.4.1.  ABTOMaTM4eCKoe ynpaBeHre CKOPOCTbIO 00yYeHNS
9.42. Lnknbl 06yyeHns

9.4.3.  YcnoBus crnaxvsBaHng

[NepeoueHka

9.5.1.  [lepekpecTHast Bannaauus

9.5.2.  Perynsapusauus

9.5.3.  MeTpuKM OLEeHKM

MpakTnyeckre pekoMeHaLmm

9.6.1.  KoHCTpyKUma MoLenn

9.6.2. Bbl6Op METPUK 1 NApaMeTPOB OLEHKN

9.6.3. [lpoBepka runores

TpaHcpepHoe obyyeHne

9.7.1.  TlepeHoc pe3ynbTaToB 0byyeHns

0.7.2.  V13Bne4yeHne NpnsHaKos

9.7.3.  Inyb6okoe obyueHve

PaciumpeHue fgaHHbIx

9.8.1. [NpeobpasoBaHus n306paXkeHunit

0.82.  (®OPMUPOBaHME CUHTETUHECKMX AAHHbBIX
9.8.3. [lpeo6pasoBaHue TekcTa

MpaKkTnyeckoe NpuMeHeHne TpaHCHEPHOro 0byYeHus
9.9.1.  llepeHoc pe3ynbTaToB 06y4YeHws!

9.92. I3BneveHne Npu3HaKoB

9.9.3. Iny6okoe obyyeHne

Perynapusauusa

9.10.1. Lwul

9.10.2. Peryngpusaums no NpUHUUMY MakCUMasibHOM SHTPOMUK
9.10.3. Dropout

Mopaynb 10. HacTporika moaenei n obydeHne ¢ nomolLpto TensorfFlow

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

TensorFlow

10.1.1. Wcnonb3oBaHne 6ubnuotekmn TensorfFlow

10.1.2. O6yyeHne moaenu ¢ nomouybro Tensorflow

10.1.3. Onepaunu ¢ rpacdumkamu B TensorFlow

TensorFlow v NumPy

10.2.1. BbluucnutensHas cpefa NumPy ansa TensorfFlow

10.2.2. Wcnonb3oeaHue maccnBo NumPy B TensorFlow

10.2.3. Onepaummn NumPy ans rpacdukos TensorFlow

HacTpolika Mofeneit 1 anropuTMoB 06y4eHus

10.3.1. TocTpoeHre Nonb3oBaTeNbCKMX MOAENeN ¢ noMoLlbto TensorfFlow
10.3.2. YnpaBneHue napameTpamm 06y4eHuns

10.3.3. Mcnonb3oBaHne MeTOA0B ONTUMM3aLMK 17151 06yYeHUs

®yHKUMK 1 rpadukm TensorFlow

10.4.1. ®yHkumu B TensorFlow

10.4.2. Vcnonb3oBaHwe rpadyvKoB A5 06y4eHnss Moaenu

10.4.3. OnTMMWM3aUmMs rpadoB ¢ NOMOLLBIO onepauwii TensorFlow
3arpyska v npefiBaputesibHas 06paboTka AaHHbIX ¢ MoMoLbro TensorfFlow
10.5.1. 3arpyska HabopoB AaHHbIX C MOMOLLbIO TensorFlow

10.5.2. TpenaputenbHas 06paboTKa AaHHbIX C MOMOLLbHO TensorfFlow
10.5.3. Mcnonb3oBaHwe MHCTPYMEHTOB TensorfFlow Ana MaHunynMpoBaHusa AaHHbIMK
API tfdata

10.6.1. Mcnonb3osaHue API tfdata nnst 06paboTKn AaHHbIX

10.6.2. TlocTpoeHMe NOTOKOB AaHHbIX C MOMOLLbHO tfdata

10.6.3. McnonbaoBaHwe API tfdata ana obydeHna monenei

®opmar TFRecord

10.7.1. Wcnonb3osaHne API TFRecord ons ceprannsaumnm gaHHbIX

10.7.2. 3arpyska dainos TFRecord ¢ nomowbto TensorFlow

10.7.3. WcnonbaoBaHue hainos TFRecord ans oby4eHnst Moaenei

Cnow npeaBapuTenbHO 06paboTku B Keras

10.8.1. Wcnonb3oeaHne API npeaBaputenbHoii 06paboTku B Keras
10.8.2. TocTpoeHrue pipelined npeaBapuTenbHo 06paboTku ¢ MoMoLlbio Keras

10.8.3. Mcnonb3osaHne API npensaputenbHoii 06paboTki B Keras ans
06y4eHnst Moaenei



10.9. MMpoekT TensorFlow Datasets
10.9.1. Wcnonb3oBanne TensorFlow Datasets ansa 3arpy3kn AaHHbIX
10.9.2. TMpepgapuTenbHas 06paboTka AaHHbIX ¢ NOMOLbLO TensorFlow Datasets
10.9.3. Vcnonb3oBanue TensorfFlow Datasets ans 06y4eHuss Mofenel
10.10. MocTpoeHne NpunoXKeHnsa rayeoKoro obyyeHus ¢ nomoLlLbro TensorFlow
10.10.7. MpaKTnyeckoe NpUMeHeHme
10.10.2. MocTpoeHwe NpUNoXKeHUs rnyooKoro obyyeHus ¢ NOMOLLIO TensorFlow
10.10.3. O6yyeHre mofenv ¢ nomolLbto TensorFlow
10.10.4. Vicnonb3oBaHWe NpUnoXeHusa 4a nporHo3MpoBaHus pesynbTaTtoB

Mogynb 11. [71y60K0€e KOMbIOTEPHOE 3PEHME C UCTIONb30BaHNEM
KOHBOMIOLMOHHbBIX HEMPOHHbLIX CETEN

11.1. ApxutekTypa Visual Cortex
11.1.1. OYHKUMM 3pUTENBHOM KOPbI
11.1.2. Teopuu BbIYUCTIUTENBHOIO 3peHUA
11.1.3. Mopgenu 06paboTKN N306paXKEHN
11.2.  KOHBONIOLMOHHbIE CoU
11.2.1. TNoBTOpHOE NCMNONb30BaHME BECOB B CBEPTKE
11.2.2. KoHBontoumsa D
11.2.3. OyHKUMM aKTMBaLMM
11.3. Cnou knactepursaunv 1 peannsalmsa CnoeB Knactepusaumm ¢ nomMoLlbio Keras
11.3.1. Pooling v Striding
11.3.2. Flattening
11.3.3. Bugpl Pooling
11.4. Apxutektypbl CNN
11.4.1. ApxutekTypa VGG
11.4.2. ApxutekTypa AlexNet
11.4.3. ApxutekTypa ResNet
11.5. Peanusaunsa CNN ResNet - ¢ ncnonb3oBaHmem Keras
11.5.1. ViHMumnanusaumsa BeCcoB
11.5.2. OnpeaenexHne BXOAHOrO CNost
11.5.3. Onpeaenexue BbIXOLHOIO CNOS
11.6. Vcnonb3oBaHwe NpeaBapuUTenbHO 06y4YeHHbIX Moaeneit Keras
11.6.1. XapaKTepuCTVKW NpeaBapuTenbHO 06y4YeHHbIX MOAeNen
11.6.2. Vcnonb3oBaHune npeaBapuUTebHO 00yYeHHbIX Moaenei
11.6.3. TpenmyllecTBa NpeaBapuTENbHO 00yYeHHbIX MOAeNen

11.10.
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NpefBapuTENbHO 0OyYeHHbIe MO ANa TpaHChEePHOro 0byyeHNs
11.7.1. TpaHchepHoe 06y4eHne

11.7.2. Tpouecc TpaHchepHOro obyYeHns

11.7.3. TpenmyllecTBa TpaHCHEPHOro 0by4eHns

Knaccudukaumsa v nokanusaums B riy60KomM KOMIbIOTEPHOM 3PEHUM
11.8.1. Knaccuduvkaumsa nsobpaxkeHuii

11.8.2. OnpepaeneHne MeCTOMONOXKEHNSA OOBEKTOB Ha M30OPAXKEHUAX
11.8.3. O6Hapy><eHne 06bEKTOB

O6Hapy>xeHne 06bEKTOB U UX OTCNEXMBaHNE

11.9.1. MeToabl 06Hapy>KeHUst 06bEKTOB

11.9.2. ANropuTMbl OTCNEXMNBaHWSA 06 EKTOB

11.9.3. MeToabl OTCNEXMNBAHUA 1 TPACCUPOBKM

CemMaHTu4ecKkasa cermeHTaLms

11.10.1. Tny6okoe 0by4eHne ans CEMaHTUYECKON CerMeHTaumnm
11.10.2. O6Hapy>KeHWe Kpaes

11.10.3. MeToAbl CerMeHTaLmMmn, OCHOBaHHbIE Ha npasuiax

Mogaynb 12. 06paboTka ecTecTBeHHOrO A3bika (NLP) ¢ nomoLLbto
eCTeCTBEHHbIX PeKyppeHTHbIx ceTelt (RNN) 1 BHUMaHKS

12.1.

12.2.

12.3.

12.4.

['eHepauua TekcTa ¢ ncnonsbsoBaHnem RNN

12.1.1. 06yyeHve RNN anst reHepauum TekcTa

12.1.2. TeHepaumsa eCTeCTBEHHOIO A3blka ¢ nomMoLbro RNN

12.1.3. TlpnnoxeHua ans reHepawum TekcTa ¢ noMoLLbio RNN

CospaaHme obyyaroLero Habopa AaHHbIX

12.2.1. TloaroToBKa AaHHbIX Ans 06ydeHns RNN

12.2.2. XpaHeHve obyyatoLlero Habopa AaHHbIX

12.2.3. OuncTka 1 NpeobpasoBaHne AaHHbIX

12.2.4. AHanus HacTpoeHwui

PaHXX1poBaHWe MHeHWit ¢ nomoLLbio RNN

12.3.1. BblsABNEHNE TEM B KOMMEHTaPUAX

12.3.2.  AHanus HaCTPOeHUIA C MOMOLLbIO anrOpUTMOB Fy6OKOr0 06yYeHNs
CeTb KOANPOBaHUS-AEKOANPOBAHNS 4151 HEMPOHHOIO MalMHHOIO NepeBoaa
12.4.1. 06yyenne RNN gns MalMHHOMO NepeBoja

12.4.2. Vcnonb3oBaHWe KoAUpyroLLen-AeKoampyroLLes CeTv ANd MaLLMHHOMO nepeBoja
12.4.3. TloBbllWeHWe TOYHOCTH MaLLMHHOrO nepeBoada ¢ nomMollbto RNN
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12.5.

12.6.

12.7.

12.8.

12.9.

12.10.

Moaynb 13. ABTO5HKOAEPDLI, GAN 1 ANddY3NOHHbIE MOLENHN

13.1.

13.2.

MexaHW3Mbl BHUMaHNS

12.5.1. Peanusauns mexaHnsamoB BHUMaHMA B RNN

12.5.2. Vcnonb3oBaHWe MexXaHM3MOB BHUMaHNUS O/19 MOBbILLEHNS TOYHOCTN MOAENN
12.5.3. [penmyLlecTBa MeEXaHN3MOB BHYMAaHWSA B HEMPOHHbIX CETHAX

Mopnenv TpaHcopmepoB

12.6.1. Vcnonb3oBaHne Moaenen TpaHcpopmepos Ans 06paboTku
€CTECTBEHHOrO A3bIKa

12.6.2. TlpyMeHeHne Moaenei TpaHCc(popMepPoB AN 3peHus

12.6.3. TpenmyllecTBa Mofenei TpaHchopMepoB

TpaHcpopmepbl ANs 3peHuns

12.7.1. TlpMeHeHne Moaenei TpaHC(opMepPOB AN 3PEHNS

12.7.2. TpensaputenbHasa 06paboTKa AaHHbIX M306paXKeHWi
12.7.3. 06y4eHre Mofenv TpaHCGhopMepPoB ANS 3peHnst
BubnuoTeka TpaHcopmepos Hugging Face

12.8.1. Vcnonb3oBaHne GnbnnoTekn TpaHchopmepor Hugging Face
12.8.2. [MpumeHeHWe GnbNAMOTEKM TpaHCchopmepoB Hugging Face
12.8.3. [lpenmyulectBa 61M6ANOTEKN TpaHChopmepoB Hugging Face
[pyrune 6nénvoTekn TpaHcpopmepoB. CpaBHeHWE

12.9.1. CpaBHeHWe pas3inuHbix 61MOIMOTEK TpaHC(HOPMEPOB

12.9.2. Vcnonb3oBaHue apyrvix 6UbAnoTek TpaHcpopMepos

12.9.3. TpeunmyliecTBa Apyrnx 6UBIMOTEK TpaHCHOPMEPOB

Paspa6oTka NLP-npunoxexus ¢ ncnonbaosarHnem RNN 1 BHUMaHWS.
[TpakTnyeckoe npuMeHeHne
12.10.1. PaspaboTka NpUAoXeHns Ana 06paboTKM eCTECTBEHHOIO A3bIKa
¢ ucnonbzoBaHveM RNN 1 BHUMaHuA
12.10.2. icnonb3oarune RNN, MexaHn3MOB yxofa 1 MoAenei TpaHc(hopmepoB
npv BHeOPEHNM

12.10.3. OueHKa NpaKTU4eCKoro NPUMEHeHNA

S deKTMBHbIE NPeACTaBNEHNA AaHHbIX

13.1.1. CHWXeHne pasmMepHoOCTH

13.1.2. nybokoe 0byyeHwne

13.1.3. KomnakTHble npeacTaBieHus

Peanunzauna PCA ¢ HENOMHbIM NIMHERHBIM aBTOMATUYECKMM KOAUPOBLLMKOM
13.2.1. Mpouecc 0byveHus

13.2.2. BHenpeHue Python

13.2.3. VIcnonb3oBaHWe TeCTOBbIX [aHHbIX

13.3.

13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

13.10.

CTeKkoBble aBTOMaTUYeCKme KOAMPOBLLMKM

13.3.1. Tny6oKMe HEMPOHHbIE CETH

13.3.2. TlocTpoeHue apxuUTeKTyp KOAMPOBaHMS
13.3.3. Mcnonb3oBaHWe MHCTPYMEHTOB
KOHBOMHOLMOHHbIE aBTOKOANPOBLLMKM

13.4.1. KOHCTPYKLMS KOHBOSKOLIMOHHON MOLENN
13.4.2. O6y4yeHne KOHBOMOLIVIOHHOWM MoAenH
13.4.3. OueHka pesynbTaTos

LLlymonogasneHune aBToMaTn4eCknx SHKOLEPOB
13.5.1. TlpumeHeHne GUNbTPOB

13.5.2. TlpoekTMpoBaHWe MOAENER KOAMPOBaHKA
13.5.3. Mcnonb3osaHne METOAOB perynapusaumnm
ABTOMATUYECKHME Pa3peXKeHHble aBTOMaTUYeCKMe SHKOAEPb!
13.6.1. TloBbilLeHWe 3(hHEKTUBHOCTM KOANPOBAHMS
13.6.2. MyHUMM3aLMS Y1Cla NapamMeTpoB

13.6.3. TprMeHeHne METOAOB peryapusaLmm
ABTOMaTUYECKME BapUaLMOHHbIE SHKOAEPDI

13.7.1. Wcnonb3oBaHWe BapnaLMOHHOW ONTUMMU3aLMK
13.7.2. Tnybokoe 0byyeHne 6e3 KOHTPONA

13.7.3. Tny6okwue naTeHTHble NpeACTaBNEHNs
FeHepaLma MoAHbIX n3o6paxernii MNIST

13.8.1. PacnosHaHWe NaTTepHOB

13.8.2. TeHepaums n306pakeHnin

13.8.3.  06yyeHwe rny6oKmx HEMPOHHbIX CeTel
[eHepaTMBHbIE afBepcapHble CeTW U ANDdY3VOHHbIE MOAENN
13.9.1. ®opmupoBaHMe KOHTEHTa 13 N300PaxXeHui
13.9.2. MoaenunpoBaHue pacrnpeaeneHnii AaHHbIX
13.9.3. Mcnonb3oBaHwve cocTA3aTeSNIbHbIX CeTel
Peanusauma moaenen

13.10.7. MNpakTnyeckoe NnpuMeHeHne

13.10.2. Peannaauus mogenemn

13.10.3. Micnonb3oBaHwme peanbHbIX AaHHbIX
13.10.4. OueHKa pesynbraTtoB
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Mopaynb 14. BMONHCNINPUPOBAHHbBIE BbIYMUCIIEHNS Mopgynb 15. IcKyCCTBEHHbIN NHTENIEKT: CTpaTermm 1 NPUMEHeHNe

14.1.

14.2.

14.3.

14.4.

14.5.

14.6.

14.7.

14.8.

14.9.

14.10.

BBeseHWe B GMOMHCIMPUPOBAHHbIE BbIYNCIEHNS

14.1.1. BBefeHMe B GUOMHCINPUPOBAHHbIE BbIYMCNEHMS

ANropuTMbl coUManbHoOM agantaumm

14.2.1. BMOMHCNMPUPOBaHHbIE anropuUTMbl, OCHOBaHHbIE Ha MyPaBbUHbIX KOSTOHWUAX
14.2.2. PasHOBWAHOCTM anrOpUTMOB MypPaBbUHbIX KOMIOHWI

14.2.3. AnropuTMmbl, OCHOBaHHbIE Ha 06f1aKax ¢ YacTuLamm

[eHeTnYecKmne anropuTMbl

14.3.1. 06Las cTpyKTypa

14.3.2. BHegpeHue OCHOBHbIX ONepaTopoB

CTpaTernm oCBOEHUA 1 UCMONb30BaHMA MPOCTPaHCTBA /1A FeHETUYECKMX anropuTMOB
14.41. Anroputm CHC

14.4.2. MynbTuMoLanbHble 3afayn

Mogenu sBoMOLMOHHBIX BbluvceHnii (1)

14.5.1. 3BONIOLUMOHHbIE CTpaTErnm

14.5.2. 3BONIOLMOHHOE MPOrpaMMmnpoBaHme

14.5.3. AnropvTMmbl, OCHOBaHHbIE Ha AMdhepeHUManbHOV SBOFOLMN

Mogenu sBOMOLMOHHBIX Bbluvcnernii (I1)

14.6.1. Mopfenu aBONOLMK, OCHOBaHHbIE Ha OLeHKe anropuTMoB pacnpefenerns (EDA)
14.6.2. TeHeTU4ecKoe NporpaMMmnpoBaHue

[pUMEHEHME 3BOMFOLMOHHOIO NPOrpaMMMPOBaHKS NMPY HapyLLEHUSX 06y4aemMOoCTH
14.7.1. 06yyeHwe Ha OCHOBE MpaBw

14.7.2. 3BONIOUMOHHbIE METO/bI B 3a[ja4ax Bblbopa aK3eMnispa

MHoroueneBble 3a4a4m

14.8.1. KoHuenums AOMUHMPOBaHMA

14.8.2. TpUMeHeHKe 3BOSKOLMOHHBIX anropuTMOB AN peLLeHns MHOroLeneBbIx 3a4au
HeipoHHble ceTu (1)

14.9.1. BBepeHue B HEMPOHHbIE CETH

14.9.2. TpakTU4ecKunii NpuMep ¢ HEMPOHHbLIMU CETAMM

HelpoHHble ceTu (Il)

14.10.1. MNMpuMepbl NCNONB30BaHNSA HEMPOHHbBIX CETEN B MEOMLIMHCKUX NCCNEA0BaAHMAX
14.10.2. MprMepbl NCNONb30BaHNA HEMPOHHbBIX CETEN B SKOHOMMKE

14.10.3. MprMepbl NCNONb30BaHWSA HEMPOHHbIX CETeV B UCKYCCTBEHHOM 3pEHNN

15.1.

15.2.

15.3.

15.4.

15.5.

15.6.

15.7.

15.8.

duHaHcoBble yenyru

15.1.1. MNocneacTeus NpYMeHeHNs UCKYcCTBeHHOro nHTennexkTa (M) B chepe
brHaHCOBbIX yenyr. BO3MOXXHOCTH M MPOGAeMbI

[MpMepbl NCNoNb30BaHNS

15.1.3. TloTeHUManbHble pUCKK, CBSI3aHHbIE C UCMOMNb30BaHnem W

15.1.4. TloTeHumManbHble Gyaylivie pa3paboTKm/ncnonb3oBaHns AN
locneacTsus NPUMEHEHNS UCKYCCTBEHHOIO MHTENIEKTa B 34PaBOOXPaHEHNN
15.2.1. Tocneactsus N B cekTope 3apaBoOXpaHeHNs. BO3MOXHOCTH v Npobembl
15.2.2. TlpvMmepbl UCNOMb30BaHMA

Pucku, cBA3aHHbIE C 1MCMoNb3oBaHeM VI B 3[1paBoOXpaHeHnm

15.3.1. TloTeHuManbHble pUCKK, CBSI3aHHble C MCNONb30BaHnem i

15.3.2. ToTeHumManbHble GyayLive pa3paboTKu/ncnonb3osanns i
Po3HWYHas ToprosJisi

15.4.1. Tocneactsus N B po3HMYHOM TOprossie. BO3MOXHOCTM 1 Npo6AeMbl
15.4.2. TlpuMepbl UCNonb3oBaHUs

15.4.3. TloTeHUManbHble pUCKK, CBSA3aHHbIE C UCMOMb30BaHnem Vi

15.4.4. TloTeHuManbHble Gyaylivie pa3paboTKu/ncnonb3oBaHus A
[pOMbILWIEHHOCTb

15.5.1. Tocneacteus NV ans NpoMbILLNEHHOCTW. BO3MOXHOCTU 1 Npo6iemMbl
15.5.2. TlprMepbl UCMOMIb30BaHKA

loTeHUManbHble PUCKK, CBA3aHHbIE C UCMOMb30BaHeM VI B MPOMbILIEHHOCTM
15.6.1. Tlpumepbl ncnonb3oBaHus

15.6.2. TloTeHUManbHble pUCKK, CBSA3aHHbIE C UCMOMb30BaHnem Wi

15.6.3. ToTeHuManbHble Gyaylivie pa3paboTKm/ncnonb3oBaHms A
[ocynapCTBEHHOE yrpaBieHne

15.7.1. TocnencTBusA UCNONb30BaHNA UCKYCCTBEHHOMO MHTENNEKTA B FOCY/JapCTBEHHOM
ynpaBneHnn. Bo3MOXXHOCTM 1 Npo6nembl

MprMepbl NCNOb30BaHKA

15.7.3. TloTeHuManbHble pUCKK, CBSI3aHHble C MCNONb30BaHnem i
15.7.4. TloTeHumManbHble GyayLive pa3paboTKm/ncnonb3osanns i
O6pasoBaTenbHas chepa

15.8.1. TlocneacTBrst UICNOMb30BaHWS UCKYCCTBEHHOO MHTENNEKTA B 06Pa30BaHM.
BO3MOXHOCTM 1 Npobnembl

MpyMepbI NCNONb30BaHNSA
[oTeHLUManbHble PUCKM, CBA3aHHbIE C UCMONb30BaHeM M1
NoTeHuUmWanbHble 6yayLine pa3paboTkin/mcnonb3oBaHus 1A

15.1.2.

15.7.2.

15.8.2.
15.8.3.
15.8.4.
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15.0.

JlecHoe v cenbckoe X0391MCTBO

15.9.1. TMocneactaus NI ana necHoro 1 cenbCKoro X03ancTBea.
BO3MOXHOCTM 1 Npo6eMbl

MpuMepbl NCMOb30BaHKA
oTeHUManbHble PUCKK, CBA3aHHbIE C UCMONb30BaHneM MK
oTeHuManbHble 6yayLine pa3paboTKum/ncnonb3oBanHus

15.9.2.
15.9.3.
15.9.4.

15.10 Yenoseyeckue pecypcbl

Mopgynb 16. [10BbILLIEHNE MPON3BOANTENBHOCTMN NMPK pa3paboTke
NPOrpaMMHOro 06ecneyeHns ¢ MOMOLLbHO VW

16.1.

16.2.

16.3.

15.10.1. MocnencTeus M ansg KaapoBbIX PeCYpcoB. BO3MOXHOCTM 1 Npobnembl
15.10.2. MpuMepbl UCMONb30BaHWA

15.10.3. MoTeHUManbHble pUCKK, CBSA3aHHbIE C UCMOMb30BaHuem Wi

15.10.4. MoTeHuMansHble GyayLve pa3paboTku/mcnons3osanHmnsa NiA

OArOTOBUTL MOAXOAALLYHO Cpefly pa3paboTku
16.1.7. BbI60p HEOBXOANMDBIX MHCTPYMEHTOB A5 paspaboTkum A
16.1.2. KoHbwurypaums BblopaHHbIX MHCTPYMEHTOB

16.1.3. BHenpenue koHaernepos Cl/CD, afanTupoBaHHbIX K MPOeKTam
C vcnonb3osaxnem M

16.1.4. OddeKT1BHOE YNpaBneHe 3aBUCMMOCTAMM 1 BEPCUSAMM B CpeAax pa3paboTKu

06s3aTenbHble paclumpenns W ans Visual Studio Code
16.2.7. W3yyeHwe 1 Bbi6op pacwmpernii M ans Visual Studio Code

16.2.2. VIHTErpaums MHCTPYMEHTOB CTaTUYECKOrO N AHAMKUYeCKoro aHanuaa B IDE
16.2.3. ABTOMaTM3aLMA MOBTOPSAOLMXCS 3a[ay C NMOMOLLbHO CnelmanbHbIX pacluMpeHni
16.2.4. HacTpolika cpeabl paspaboTku Ans NoBblLLeHNs dhheKTUBHOCTH

beckogosoe MPOEKTMPOBAHNE MOJTIb30BATENIbCKNX I/IHTepd)eVICOB C anemeHTamm N

16.3.1. MpuHLMNbI 6€CKOA0BOM0 NPOEKTUPOBAHNSA 1 X MPUMEHEHNE
B NO/Ib30BATENBCKUX MHTEPdENCcax

BkntoyeHwme anemeHToB VI B BU3yanbHbIN An3aiiH nHTepdelica

HCTpYMeHTbI 1 NNaTopMbl 419 CO3AaHNSA MHTENNEKTYabHbIX
NHTEPMENCOB 6€3 Koja

OLeHKa M NMOCTOSIHHOE COBEpLLEHCTBOBaHME NHTEPDENCOB 63 Koja
¢ nomouso NiA

16.3.2.
16.3.3.

16.3.4.

16.4.

16.5.

16.6.

16.7.

16.8.

OnTMMK3aLmsa Koaa ¢ noMoLbio ChatGPT
16.4.1. BbIaBNaTb Ay6AUPYHOLLMIACS KOZ,

16.4.2. PedakTopuTb

16.4.3. CosfaBaTb YnTabEeNbHbIN KOA,

16.4.4. TloHMMaTb, YTO AenaeT Koj

16.4.5. Yny4lleHne MMeH NepeMeHHbIX 1 QYHKLWIA
16.4.6. ABTOMaTMYECKOE CO3aHVE JOKYMEHTaLMN

YnpaBneHue penosuTopusamu ¢ nomollbto N ¢ ncnonssoaHnem ChagGPT
16.5.1. ABTOMaTU3aLMsA NPOLECCOB YNpaBieHUd BEPCUAMM C MOMOLLHO MeTooB U

16.5.2. O6Hapy>xeHWe 1 aBToMaTUYeCKoe paspellieHne KOHDANKTOB B cpeaax
COBMECTHOW paboThl

16.5.3. TIpoOrHo3vpyeMblit aHanu3 U3MeHEHNN 1 TEHAEHUMI B PENO3UTOPUSX Koaa
16.5.4. YnydlueHHad opraH1saums U Kateropmsalms penosutopres ¢ NoMoLLbio M
WHTerpaums MW B ynpaBneHne 6azamu AaHHbIX ¢ nomoLlbto AskYourDatabase
16.6.1. ONTMMM3aLMS 3anpOCOB 1 MPOU3BOANTENBHOCTY C MOMOLLBH MeTonoB M
16.6.2. TlpeanKTUBHbI aHanu3 WabnoHoB A0CTyNa K 6a3am AaHHbIX

16.6.3. BHedpeHve pekoMeHAaTeNbHbIX CUCTEM ANA ONTUMU3ALINN

CTPYKTYPbI 6a3 AaHHbIX

MpoakKTVBHbIA MOHUTOPWHI U 0BHAPY>KeHne NoTeHUManbHbIX Npobem

¢ 623011 JaHHbIX

onck HemcnpaBHOCTe 1 co3aaHne MOAYbHbIX TECTOB Ha OCHOBe WV

¢ nomoupto ChatGPT

16.7.1. ABTOMaTM4ecKas reHepalua TECTOBbIX MPUMEPOB C UCMONb30BaHUEM
meToa08B N

16.7.2. PaHHee 06Hapy»)eHune yA3BUMOCTENR ¥ OLIMOOK C MOMOLLIBHO CTAaTUYECKOrO
aHanmaa ¢ nomoupo N

16.7.3. YnydueHne TeCTOBOIO NMOKPbLITUS MyTEM BbIABIEHUS KPUTUHYECKMNX
obnacTeit ¢ nomMoLbo M

[apHoe nporpammupoBaHue ¢ GitHub Copilot

16.8.1. WMHTerpaumsa n addekTnBHOE ncnonb3oBaHme GitHub Copilot B ceccuax napHoro
nporpamMm1poBaHus

16.8.2. WHTerpaumsa 1 ynyyleHrne KOMMyHUKaUmm v COTPYAHUYECTBA MeXAY
paspaboTymkamm ¢ nomotbro GitHub Copilot

16.8.3. WHTerpaumsa n cTpaTerum ncnob30oBaHUS NOACKA30K MO KOy, FeHepupyembIx
GitHub Copilot

16.8.4. WHTerpauma n npuMepbl v yydLine NpakTuku mapHoro nporpammmpoBaHns
C nomoLybro MiA

16.6.4.



16.9. ABTOMaTUYECKUI NEPEeBOA MeXAY S3blIKaMU MPOrpaMMMpPOBaHNA
C ncnonb3osaHnem ChatGPT

16.10.

Mopaynb 17. ApxuTeKkTypa NPOrpaMMHOro 06ecneveHns ¢ MOMOLLbHO M

16.9.1.

16.9.2.
16.9.3.

16.9.4.

V]HCprMeHTbI M CePBUCHI MalLMHHOIO nepeBoAa ANA KOHKPETHbIX
A3bIKOB MPporpaMmMmnpoBaHnA

AfanTaumnst anropuTMOB MaLLMHHOIO NepeBoia K KOHTEKCTaM pa3p86OTKl/I

YnyyLeHvie COBMECTUMOCTM MeXy PasnnuHbIMU A3bIKaMu C MOMOLLIbHO
MaLLUMHHOTO NepeBoja

OueHka n YCTpaHeHne noTeHuManbHbIX npo6neM M orpaqueHMM
B MalLMHHOM nepesoae

PekomMeHayeMble MHCTPYMEHTbI VI Ana noBbIWeHNA NPOM3BOANTENBHOCTH
16.10.1. CpaBHWTENbHbI aHan13 MHCTPYMeHTOB VN Ans pa3paboTku

nporpaMMHOro obecneveHns

16.10.2. VIHTerpaums uHCTpymMeHTOB VI B paboune npoLecchl
16.10.3. ABTOMaTU3aLMA PYTUHHbBIX 3a4a4 C MOMOLLbK MHCTPYMeHTOB WV
16.10.4. OueHKa v BbI6OP MHCTPYMEHTOB B 3aBMCMMOCTU OT KOHTEKCTa

npoeKTa 1 TpeboBaHNiA

17.1. ONTMMKU3aUMS 1 yripaB/ieHne NPOU3BOANTENBHOCTBIO B MHCTPYMEHTaX C MOMOLLbO M
C ucnonb3oBaHvem ChatGPT

17.2.

17.3.

17.1.1.

17.1.2.
17.1.3.

17.1.4.

AHanu3 NpoM3BOANTENBHOCTM U NPOBUAMPOBAHME B UHCTPYMEHTaX
CKYCCTBEHHOO MHTENEeKTa

CTpaterum ontuMmnsaLnmm anroputMoB 1 mogenen M

BHeﬂpeHme KaLLUMpOBaHMs 1 pacnapannenmBaHng and NoBbllUeHNA
Nnpon3BoOANTENTIbHOCTHN

VNHCTPYMEHTbI ¥ METOLONOMMM ANA HENPEPLIBHOTO MOHUTOPUHIa
Nnpon3BoOANTENIbHOCTW B peasibHOM BpEMEHN

MacluTabupyeMocTb B NpunoxeHnsx M ¢ ncnonbaosannem ChatGPT

17.2.1.
17.2.2.
17.2.3.

17.2.4.

[poeKTMpoBaHWe MaclTabupyeMbix apxXMTEKTYP ANA NPUIOXEHNIA I
Peannsaums MeTo[0B pa3bueHns Ha pa3fenbl U pacnpeaeneHuns Harpysku

YnpaBneHne pabounMmMm NpoLeccamm v paBounmm
Harpy3kamu B MacliTabypyembix crcteMax

CTpaTeI’VIVI FOPU30OHTA/IbHOIo 1 BEPTUKANIBHOIO
pacLlinpeHna B yC/10BUAX MEPEMEHHOIO Cnpoca

06cny>mnBaemMocTb NpunoxeHuii X ¢ ncnonbaosaHvem ChatGPT

17.3.1.

17.3.2.
17.3.3.

17.3.4.

[PUHUMMbBI NPOEKTMPOBaHUS AN obecneyeHus
06CNy>K1BaeMoCTH B NpoekTax NI

CTpaTerum [OKyMEHTMPOBaHUS, XxapakTepHble Ana Mofenei v anroputmos Ui

Peanusauus MOAYNbHbIX N MHTErPaLUMOHHbIX TECTOB A4
obneryeHus O6CJ'Iy>KI/IBaeMOCTVI

MeTopbl peakToOpUHra 1 HenpepbIBHOrO COBEPLLIEHCTBOBAHMS CUCTEM
C KOMMOHeHTamn N
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17.4. TIpoeKT1poBaHWe KpynHOMaclWTabHbIX CUCTEM

17.5.

17.6.

17.7.

17.8.

17.4.1. ApXUTeKTypHble NPUHLMMbBI MPOEKTUPOBAHUSA KPYMHOMACLUTabHbIX CUCTEM
17.4.2. [1eKoMNO3MUMA CNOXHbIX CUCTEM Ha MUKPOCEPBUCHI

17.4.3. Peanusaumsa cneynduyeckmx NnaTTepHOB NPOEKTUPOBaHNS
pacnpefeneHHbIX CUCTEM
17.4.4. CtpaTeruv ynpaBneHusi CIOKHOCTbIO B KPYNHOMACLLTaBHbIX
apxXUTEKTypax ¢ KOMMOoHeHTamu VI
KpynHomacLuTabHble xpaHunuila AaHHbIX ANs MHCTpYMeHTOB VN
17.5.7. BbI60p MacLLTabupyeMbIx TEXHONOTNIA XpaHEHNS laHHbIX
17.5.2. TpoekTnpoBaHve cxem 6a3 AaHHbIx 419 9D OEKTUBHON paboTbl C 60NbLIMMM
o6bemMamut JaHHbIX
17.5.3. Ctpaterunu pasfeneHus 1 pennvkaumm B Cpefax XxpaHeHss MacCcoBbIX AaHHbIX
17.5.4. BHeapeHWe cucTeM ynpaBneHust AaHHbIMK Ans obecneydeHuns
Le/IOCTHOCTYM ¥ JOCTYMHOCTW B nNpoekTax M
CTpYKTYpbl AaHHbIX MW ¢ nomolpro ChatGPT
17.6.1. ApanTtaumd KnacCU4eckux CTPYKTYP AaHHbIX 415 MICNONb30BaHWA
B anroput™Max M
17.6.2. TIpoeKTMpOBaHME 1 ONTUMMIALMA CRELMDUYECKMX CTPYKTYP
JaHHbIX ¢ nomoupto ChatGPT
17.6.3. WHTerpaums abdeKTUBHbIX CTPYKTYP AaHHbIX B CUCTEMbI C MHTEHCHBHBIM
MCNONb30BaHNEM [JaHHbIX
17.6.4. CTtpaTerym MaHUnynMpoBaHusa 1 XpaHeHUst IaHHbIX B peanbHOM
BPEMEHN B CTPYKTYpax AaHHbIx A
ANropuTMbI NPOrpaMMUPOBaHUA 4719 MPoAYyKTOB N
17.7.1. PaspaboTka v peanuaaLys anroputMoB, cneumdunyHbix Ana npunoxexnin M
17.7.2. Ctpateruv Bblbopa anropyTtMOB B 3aBUCUMOCTY OT TWMNa 3a4adu 1 TpeboBaHwi
K NMPOAYKTY
17.7.3. Apgantaums KnacCUYecKmnx anroputMoB O719 MHTErpaumm
B cucTeMbl VN
17.7.4. OueHKa 1 cpaBHeHNe NPOU3BOANTENBHOCTM Pas3NYHbIX
anropuTMOB B KOHTEKCTE paspaboTkum 1N
Mogaenu NnpoeKTnpoBaHus Ans pa3padboTku M
17.8.1. BbigBNeHWe 1 NPUMEHEHNE OBLLMX NaTTEPHOB
NPOEKTUPOBAHUSA B MPOEKTax ¢ KOMMOHeHTamu U
17.8.2. PaspaboTka crnelmanbHbIX NaTTePHOB /151 MHTErpaLyn MOAeNein n anroputMoB
B CYLLECTBYIOLLME CUCTEMDBI
17.8.3. Crpateruun peanmsaumy naTTePHOB A9 YNYYLIEHNA MHOTOKPATHOIO
MCNOMNb30BaHUSA U NMOALAEPXKMBAEMOCTH B npoekTax M

17.8.4. Kenc-ctagu v iydLIne NpakTUKU NPUMEHEHNA NaTTEPHOB
MPOEKTUPOBaHWA B apxuTekTypax Vi
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17.9. Peanuaauust YACTON apxnTeKTypbl ¢ nomMollbto ChatGPT

17.10.

Mogaynb 18. Be6-npoeKTbl ¢ nomoLLto A

17.9.1.
17.9.2.
17.93.
17.9.4.

OcHoBononaratoLLme NPUHLMMLI M KOHLEMNUMU YMCTOM apXUTEKTYPbI
AfanTaumns YucTom apxXMTeKTYpbl K MPOEKTaM C KOMMOHeHTamu A
BHeLpeHe CoeB 1 3aBUCKHMOCTEN B CUCTEMAX C YNCTOM apXUTEKTYPOiA

MpenmyliiecTBa v NpobaeMbl BHEAPEHWS YUCTOM apXMTEKTYPbl NpU pa3paboTke
nporpaMmMHoro obecnedenns ans i

BesonacHas paspaboTka MporpaMMHOro obecrneyveHns B BEO-MPUNOXKEHNSAX
¢ nomoupto DeepCode

17.10.7. MpuHUMnbl obecneveHrs 6e30MacHOCTM NPY paspaboTKe NPOrPamMMHOro

obecrnevyeHns ¢ MCnosb30BaHneM KOMMOHEHTOB MM

17.10.2. BbIABNEHWE 1 yCTPaHeHWe NoTeHLManbHbIX YA3BUMOCTEN B MOENAX

n anroputmax M

17.10.3. BHefjpeHWe NpakT1K 6e30macHoii pa3paboTki B BEG-MPUNOXKEHUAX

C beHKLI,VIﬂMI/I MCKYCCTBEHHOIO NMHTEJIJIEKTA

17.10.4. CTpaTernm 3almTbl KOHOUAEHLMANBHBIX AaHHbBIX U NPeAoTBPaLLEHNS aTak

B MPOeKTax C UCMosib3oBaHmem A

18.1. ToaroToBka paboyein cpefpbl A5 Be6-paspaboTKM ¢ NOMOLLbHO VN

18.2.

18.1.1.
18.1.2.
18.1.3.

18.1.4.

HacTpolika cpefibl Be6-pa3paboTku Anst NpoekToB VN
Bbi6op 1 noarotoBka HeEoOXOAMMbIX MHCTPYMEHTOB A5t Be6-pa3paboTkm M

VHTerpaums cneumanbHblx GUBINOTEK 1 (peiiMBOPKOB ANs Be6-
npoekToBs MW

BHeapeHue NyyLmx NpakTuK KOHMUIypUupoBaHus cpeq
COBMECTHOW pa3paboTku

CosfiaHne paboymx NpoCTpaHCTB AN NpoekTos M

18.1.2.
18.2.2.

18.2.3.

18.2.4.

AddeKTVBHOE NPOEKTUPOBAHWE 1 OPraHK3aLWs paboynx MecT

Vcnonb3oBaHne UHCTPYMEHTOB YrpaBeHs MPOeKTaMu i
KOHTPOS BEPCUI B paboYeM MPOCTPaHCTBE

Ctpatermm ahdeKTVBHOIrO COTPYAHUYECTBA U KOMMYHUKALMK
B KOMaH[le pa3patoTynKoB

AfanTtaums paboyero MpocTpaHCTBa K cneunduyeckm NoTpebHOCTSAM Be6-
NMPOEKTOB C NOMOLLbHO NI

18.3. TMaTTepHbl NPOEKTUPOBaHWSA NPOAYKTOB € Nomollbto GitHub Copilot

18.4.

18.5.

18.6.

18.3.1.

18.3.2.

18.3.3.

18.3.4.

BbisiBNeHve 1 NpyMeHeH1e 06LLMX NaTTePHOB An3anHa
B MONb30BaTENbCKMUX MHTepdecax ¢ anemeHTamm M

Pa3paboTka crneundunyeckmnx naTTepHoOB A1 yydllieHns
Nofb30BaTENbCKOro ONbITa B BE6-MPOEKTaX C MOMOLLbH N

VHTerpaLyst naTTepPHOB AM3aliHa B 06LLYIO apxUTeKTypy Be6-
MPOEKTOB C MNOMOLLbIO M

OueHka n BbI60p NOAXOAALLNX MaTTEePHOB MPOEKTNPOBAHNA B COOTBETCTBUN
C KOHTEKCTOM TpOoeEKTa

Pa3paboTka (hpoHTeHa ¢ nomollbto GitHub Copilot

18.4.1.
18.4.2.

18.4.3.

18.4.4.

MHTerpauus moaenei VIV B npeseHTaLmnoHHbI Clol BeG-NPOeKToB

Pa3paboTka aganTVBHbIX NONb30BaTENbCKIX
MHTepdeNCcoB c anemeHTamm VI

Peanusauys GyHKUMOHANbHbBIX BOBMOXHOCTEN 06paBoTKM ECTECTBEHHOIO
a3bika (NLP) Bo bpoHTeHae

CTpaTerum onTummaaLmm Npon3BoOANTENBHOCTY NPU paspadoTke
(hpOHTEHAOB C NoaaepyKKon M

Co3snaHue 6asbl AaHHbIX ¢ nomMolbro GitHub Copilot

18.5.1.

18.5.2.

18.5.3.

18.5.4.

Bbibop TexHOMornii 6as faHHbIX 415 Be6-NMPOeKTOB ¢
MCKYCCTBEHHBIM MHTESIEKTOM

Pa3paboTka cxeM 6a3 JaHHbIX 419 XpaHeHUst U yrpaBieHust JaHHbIMMY,
CcBA3aHHbIMK ¢ NV

Peanusaums sOOEKTUBHBIX CUCTEM XPaHEHWS 6OMbLLMX 06EMOB AaHHbIX,
reHepupyembix Mogenamu N

CTpaTerum obecrnedeHna 6e30MacHOCTM 1 3aLLMTbI KOHPUAEHLMANBHbIX aHHbIX
B 6a3ax fjaHHbIX Be6-npoekToB MM

Pa3paboTka 63keHaa ¢ nomollibto GitHub Copilot

18.6.1.
18.6.2.

18.6.3.

18.6.4.

NHTerpaumsa cepBrcoB 1 moaenel M B 61uaHec-nornky 6akeHia

Pa3paboTka creupmanbHbix APl 1 KOHEYHbIX TOYeK A5 B3aUMOAEACTBUSA Mexay
(hPOHTEHAOM 1 KOMMNOHEHTaMK I

Peanuaauyst Norvikin 06paboTKu faHHbIX U NMPUHATAA PELLEHW B 6aKeHae
C nomoLbro MiA

CTpaTerum MaclTabupyemMocTH U MPOU3BOANTENBHOCTY NpH
paspaboTke Backend Be6-npoeKToB ¢ NOMOLLbLO VN



18.7.

18.8.

18.9.

ONTUMM3MPOBaTL MPOLIECC Pa3BEPTbIBaHMS BaLLEro caiTta

18.7.1. ABTOMaTM3aLVs NpoLecca Co3faHns 1 pasBepTbiBaHVs Be6-
NPOEKTOB C NomMolbto ChatGPT

18.7.2. Peanusaums koHBeiepos Cl/CD, aganTvpoBaHHbIX K BES-
MPUAOXKEHNSIM € MoMoLLbto Github Copilot

18.7.3. Ctpaterun apekTVBHOIO yNpaBieHWst pennsamm 1 06HOBNEHUSMM
B HEMPePbIBHbIX Pa3BEPTbIBAHUSX

18.7.4. MOHWTOPWHT ¥ aHan13 Noc/e pa3BepTbliBaHWS 415 HEMPEPbIBHOIO

yny4lieHnst NpoLeccoB
N B 061a4HbIX BbIYMUCIEHNAX
18.8.1. WHTerpauus cepsucos N B nnathopMbl 0651a4HbIX BbIYNCEHWI

18.8.2. PaspaboTka MaclLTabupyeMblIx 1 pacnpeaeneHHbIX peLleHnii ¢ NCnonb3oBaHneM
06n1a4HbIX CEPBUCOB C NoAAep Kol VI

CtpaTernn ahdeKTMBHOro ynpaBneHus pecypcamu 1 3aTpatamu B 061a4HbIx
cpefax C MOMOLLIbH BEG-MPUMOXKEHNI ¢ noaaep kKo M

OUEHKa ¥ cpaBHEHWe NOCTaBLLUMKOB 061a4HbIX yCayr Ans Be6-NPOeKTOB
C NMOMOLLbHO UCKYCCTBEHHOMO UHTENEKTa

Cosparne npoekta ¢ N ansa cpea LAMP ¢ nomouibto ChatGPT
18.9.1. ApanTaums Be6-NpoeKkToB Ha 6a3e cTeka LAMP Ans BKIOYEHNS KOMNOHEHTOB
NCKYCCTBEHHOIO MHTENNEKTa

NHTerpaums cnelmdundecknx ana MM 6uénmnotek n pperimopkos B cpeabl LAMP

Pa3paboTka hyHKLUMOHaNbHBIX BO3SMOXHOCTEN WA, LONOAHAIOLLMX
TpaAULUNOHHYIO apxutekTypy LAMP

CTpaTernm onTuMm3aLmm 1 conpoBoxaeHus Beb-npoekTos ¢ VI B cpeaax LAMP

18.8.3.

18.8.4.

18.9.2.
18.9.3.

18.9.4.

18.10. CospnaHwe npoekTa ¢ MW gns MEVN-cpen ¢ ncnonb3oBaHmnem ChatGPT

18.10.7. IHTerpaumns TeXHONOM i U MHCTPYMEHTOB 13 cTeka MEVN ¢ KOMMOHeHTamu
NCKYCCTBEHHOIO MHTE/EeKTa

18.10.2. PaspaboTka COBpeMeHHbIX, MaclTabupyembix Be6-npunoxeHunii B cpeae MEVN
C BO3MOXHOCTAMN

18.10.3. Peannaaums hyHKUMIA 06paboTKM AaHHbBIX ¥ MaLUMHHOIO
006y4eHunst B npoexkTax MEVN

18.10.4. CTpaTernv noBbilLeHNst MPOVU3BOANTENBHOCTH 1 6€30MacHOCTM BEG-MPUIOXEHNIA
¢ nopaepxkoi M B cpegax MEVN
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Mogynb 19. Mo6unbHble NPUAOXKEHMS C MOMOLLEHO NI

19.1.

19.2.

19.3.

19.4.

19.5.

MoaroToBka paboyeit cpeapbl A5 MObUIbHON pa3paboTkm M
19.1.1. Co3sfaHue MOBUAbHbIX cpef pa3paboTku AN npoekTos N

19.1.2. BbI6Op 1 NOArOTOBKA CNEeLWanbHbIX MHCTPYMEHTOB AN pa3paboTki MOBUIbHbBIX
npunoxxennin ¢ NiA

WHTerpaums enbnvotek n pperimBopkos I B MOBKbHbIE CPeAbl Pa3paboTKu

HacTpolika aMynsTopoB 1 peasnbHbIX YCTPOUCTB 19 TECTUPOBAHUA MOBUIbHbIX
MPUNOXEHNI C KOMMOHEHTAMU MCKYCCTBEHHOIO UHTEN/EKTa

Co3spaHne paboyero npocTpaHcTBa ¢ nomolllpto GitHub Copilot
19.2.1. WHTerpauus GitHub Copilot B Mo61nbHble cpefibl paspaboTKu

19.2.2. 3ddekTnBHOE ncnonb3oBaHue GitHub Copilot ans reHepaunm koga
B npoekTax W

19.1.8.
19.1.4.

19.2.3. CtpaTernm COBMECTHO paboTbl Pa3paboTUMKOB NMpK 1CMonb3oBaHum GitHub
Copilot B paboyem npocTpaHcTBe

Jlydwme npakTvkm 1 orpaHuyenHns ncnonb3osarnsa GitHub Copilot npu
paspaboTke MOBUIbHbBIX MPUAOXKeHW ¢ A

KoHdwurypauus Firebase

19.2.4.

19.3.1. TepBoHavanbHasa HaCTpoika NpoekTa Firebase Ang Mo6UNbHON pa3paboTKu

19.3.2. WHTerpauus Firebase B MOOUIIbHbBIE MPUIOXEHNS C BOZMOXHOCTAMM
MCKYCCTBEHHOIO MHTENNEKTa

19.3.3. Wcnonb3oeaHue cepBrcoB Firebase, Taknx Kak 6a3a AaHHbIX, ayTeHTUdMKaLMA
1 yBeJOM/IEHNS, B MPOEKTAX C UCKYCCTBEHHBIM UHTENEKTOM

19.3.4. CtpaTeruv ynpaBneHust AaHHbIMW 1 COBbITUAMM B peasibHOM BpeMeHH

B MOOUIIbHbBIX MPUIOXKEHUSIX C UCMONb30BaHNeM Firebase
KOHLENUMW YNCTOM apXMTEKTYPbI, UCTOYHUKOB [JaHHbIX, PENO3UTOPUER

19.4.1. ®yHAaMeHTanbHble NPUHUMMBI YUCTON apXUTEKTYPbI B MOOUBHON
paspaboTke ¢ ncnonb3oBaHuem M

19.4.2. Peanuzauma cnoeB DataSources v Repositories ¢ nomoLpto GitHub Copilot

19.4.3. TIpoeKT1poBaHWe 1 CTPYKTYPUPOBAHME KOMMOHEHTOB B MOBUIBbHbBIX
npoekTax ¢ nomoLbto GitHub Copilot

19.4.4. TpenmyliecTsa v NPOGIEMbI Peanu3aunm YCTON apXUTEKTYDbI B MOBUNbHbIX

npunoxeHusx c N

Co3spaHue aKkpaHa ayTeHTdUKaumm ¢ nomMoLbro GitHub Copilot

19.5.1. TlpoekTMpoBaHwue 1 paspaboTka Nosb30BaTENbCKNX MHTEPHENCOB AN 9KPaHOB
ayTeHTUdOVKaLMKM B MOBUNbHBIX MPUAOXKEHMSIX C VN

VIHTerpauus cepBucoB ayTeHTUdrKaLmm Firebase B okpaH aBTopU3aLmm

lcnonb30BaHue TeXHOMOrnii 6e30MacHOCTM 1 3alMTbl AaHHbIX B 9KpaHe
ayTEHTMCDVIKaLI,VIVI

lNepcoHanu3auus 1 HaCcTpoViKa NoNb30BaTeNbCKOro OMbITa Ha 3KpaHe
ayTeHTUdVKaLMK

19.5.2.
19.5.8.

19.5.4.
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19.6. CosfaHwe NpMBOpHOIt NaHenn 1 HaBuraums ¢ nomollbto GitHub Copilot

19.7.

19.8.

19.9.

19.10.

19.6.1.

19.6.2.

19.6.3.

[ln3aiiH 1 paspaboTKa nprMbopHOK NaHesm ¢ anemMeHTaMu
MNCKYCCTBEHHOIO MHTENNeKTa

Peanusauus SqJCbeKTVIBHbIX CUCTEM HaBuraunm B MOGUBbHbIX
MPUIOXKEHNAX C MCronb3oBaHnem NI

WHTerpaums dyHKUMA U B Mpr6opHYyro NaHes b ANs yayyweHus
MoJSIb30BATENIbCKOro OMbITa

CosfaHune aKpaHa NMcTuHra ¢ nomMolsto GitHub Copilot

19.7.1.

19.7.2.
19.7.3.

19.7.4.

PaspaboTka Nonb30BaTENbCKMX NHTEPDENCOB AN1F SKPAHOB UCTUHIa
B MOBUMbHbIX NpUAoXKeHUax ¢ N

VIHTerpauwms anropyTMOB peKoMeHaauUmmn v bunbTpaummn B 9KpaH UCTUHra

icnofib3oBaHve naTTepHOB NPOEKTUPOBaHUA A4 Sq)d)eKTI/IBHOI'O
npeacTaBieHNA JaHHbIX B CMNCKe

CtpaTerun ahheKTVBHOM 3arpy3Ku JaHHbIX B PeXKMME PeanbHOro BDEMEHM Ha
9KpaH NUCTUHra

CoszpaHne nofpo6bHOro akpaHa ¢ nomollbto GitHub Copilot

19.8.1.

19.8.2.

19.8.3.
19.8.4.

[NpoekTunpoBaHue n paspa60ﬂ<a AETaNbHbIX MNO/1b30BAaTENIbCKMX IAHTep(beIZCOB
Anda npeActaBNeHna KOHerTHOIZ I/IHCbOpMaLI,I/II/I

l/]HTeI'paLl,l/lﬂ beHKLI,I/IOHaJ'IbeIX BO3MOXHOCTEM MCKYCCTBEHHOIO NHTEIJIEKTa ANA
O6OI'8LLI,€HI/IF| 9KpaHa getanmsaunn

Peanvsauusa B3avMOAENCTBUIN 1 aHUMaLWMN Ha 3KpaHe AeTanmnsaumm

CTpaterun onTvMmn3aLmnm Npon3BOANTENBHOCTIN NPK OTOBPaXEHWN 11 3arpy3Ke
[eTanen Mob1NbHOro NPUOXEHNS C Noaaep»KKoin MiA

CospaaHne skpaHa HacTpoek ¢ nomollbto GitHub Copilot

19.9.1.

19.9.2.

19.9.3.
19.94.

Pa3paboTka Mosb30BaTebCKMX MHTEPHENCOB /151 HACTPOMKM 1
KOH(MUrypmMpoBaHus B MOBUbHbBIX MPUIOXKEHUSX C MCNONb30BaHeM VN

HTErpauma Nosib30BaTeIbCKMX HACTPOEK, CBA3AHHbIX C KOMMOHEHTaMM
MCKYCCTBEHHOIO MHTEJIJIEKTA

Peanuaalisi onuuin v NpeAnoYTEHNI HACTPOVKIM Ha 9KpaHe KOHbUrypauum
CTpaTernv yao6CcTBa U SICHOCTY B NMPeACTaBAEHUMN ONUNIA Ha SKpaHe HacTPoeK

CosfaHne 3Ha4YKOB, BCM/IECKOB U rpaduyecKmx pecypcoB /15t BalLero NpuioXeHus
C nomMotupsto N

19.10.1.

19.10.2.
19.10.3.

19.10.4.

Paspa60ﬂ<a M Co3faHne NpmuBReKaTebHbIX MKOHOK A4 NMpeacTaBieHNdA
MOGUNBHOMO MPUAOXKEHNA C MOMOLLbHO %

Paspa6oTka 3acTaBky (Splash) ¢ BneyaTnsolyMm BrU3yanbHbIMK1 adhekTamm
Bbl6op v agantaums rpaduyeckmx pecypcos, yayyLatoLwmx aCTeTuKy
MOBUBHOMO MPUNOXKEHUS

CTpaTerunu cornacoBaHHOCTU 1 BU3yanbHOr0 6peHAMHIa B rpaduyeckimx
3neMeHTax NPUIoXeHW ¢ MoMOoLLbo VI

Mopgynb 20. W ana QA-TecTmpoBaHus

20.7. Kn3HEHHbI UWKIT TECTUPOBaHNA

20.2.

20.3.

20.4.

20.1.1.

20.1.2.

20.1.3.

20.1.4.

OnucaHmne 1 NoOHMMaHNE XU3HEHHOIO LMKa TeCTPOBaHMsA Npn paspa60TKe
nporpamMmmMHoro obecnevyeHmns

da3bl KM3HEHHOTO LMKIa TECTMPOBAHUS 1 X 3HAYEHWE AN1A
obecneyeHns KayecTsa

MHTeraLI,I/Iﬂ MCKYCCTBEHHOIO NHTEJIIEKTA B PAa3/INYHbIe 3TalMbl XU3HEHHOIO
LnKna TectnpoBaHus

CTpaterunm HernpepbIBHOro YAYHWEHNA )KM3HEHHOTIO LUKMKIIa
TeCTMPOBaHMs C MOMOLLbIO NCKYCCTBEHHOIO NHTENIEKTA

TecToBble ciy4am U obHapy»eHue 6aroB ¢ cnofb3oaHnem ChatGPT

20.2.1.

20.2.2.

20.2.3.

20.2.4.

SddeKTMBHOE NPOEKTUPOBAHNE W HaNUCaHVe TECTOBbIX NPUMEPOB B KOHTEKCTE
QA-TecTnpoBaHus

BbIgBNEHME OLLMOOK 1 I'IOI'peLLIHOCTelZ BO BPEMA BbIMNOIHEHNA
TECTOBbBIX MPNUMEPOB

MprYMeHeHVe METOAOB PaHHEro 0BHaPYXKeHUS OLLIMGOK C MOMOLLbHO
CTaTWYecKoro aHannsa

cnonb3osaHume MHCTPYMEHTOB NCKYCCTBEHHOI O MHTENNEKTA A/1A
aBTOMAaTUYECKOr0 BbIABNEHWA OLLNOOK B TECTOBbIX npmnMepax

Buabl TecTpoBaHus

20.3.1.
20.3.2.

20.3.3.

20.3.4.

13y4eHne pas3nmnyHblx BUIOB TeCTUpoBaHMs B 06nacTi QA
MogynbHoe, MHTErpaLMoHHOE, hYHKLIMOHaNbHOE 1 MPUEMOYHOE TECTUPOBAHME:
XapaKTePUCTUKM U NPUMEHEHWE

CTpaTernm Bblbopa v COOTBETCTBYHOLLIENO COYETaHUs TUMOB TECTUPOBAHUS
B MpOeKTax C ncnonb3oBaHmem ChatGPT

Anantaumsa TpaanLMOHHbIX TUMOB TECTMPOBAHNS K MPOEKTaMm
¢ ucnonbsosaHmem ChatGPT

CosfaHve nnaHa TECTUPOBaAHNA

20.4.1.
20.4.2.
20.4.3.
20.4.4.

Pa3paboTKa 1 CTPYKTYPUPOBaHME KOMMIEKCHOrO NaHa TeCTMPOBaHS
OnpefeneHne TpeboBaHNI U TECTOBbIX CLieHapreB B npoexkTax M
CTpaTerum nnaHMpoBaHWs PyYHOro ¥ aBTOMaTU3MPOBAHHOMO TECTMPOBAHUS

OueHKa 1 NoCcToAHHas KOPPEKTMPOBKaA MjiaHa TeCTUpOBaHMNA B COOTBETCTBUN
C pasBUTNEM MPOEKTa



20.5. O6Hapy»eHwe OLMOOK N COCTaBIEHVE OTHETOB C MOMOLLbHO M

20.6.

20.7.

20.8.

20.5.1.

20.5.2.

20.5.3.

20.5.4.

Peannsauma MeTo40B aBTOMATUHECKOrO OéHapy)KeHI/Iﬂ OLWMBOK C MOMOLLbHO
anropnTMoB MalLMHHOTO O6yL-I€HI/I9|

cnonb3osarue ChatGPT gng anHamMM4eckoro aHanmaa Koga B momckax
NOTEHLMANbHbBIX OLUMBOK

CTpaTernm aBToMaTUYeCKOM reHepaL|m NoapobHbIX OTYETOR O HalAEHHbIX
oLMBKax ¢ ucnosbsosaHvem ChatGPT

AddeKTBHOE B3aNMOAENCTBME MEX/TY KOMaHAamMW pa3paboTku v QA npu
paboTe C OWNBKaMU, BbIABNEHHBIMW UCKYCCTBEHHbBIM UHTENIEKTOM

Co3sfaHne aBToMaTU3MpOBaHHOIo TECTUPOBAHMS C NMOMOLLBHO M

20.6.1.

20.6.2.
20.6.3.

20.6.4.

Paspa6oTKa clieHap1eB aBTOMATU3MPOBAHHOrO TECTUPOBAHNS /1S
MPOEKTOB C MCNoNb3oBaHneM ChatGPT

V]HTeI’paLl,l/Iﬂ CpeacTB aBTOMaTU3aUnmM TECTUPOBAHNA Ha OCHOBE N

icnonb3oBaHve anroputMoB ChatGPT ang AMHaMWUYecKol reHepauum crnyyaes
aBTOMATV3MPOBAHHbIX TECTOB

CTpaterum ahOeKTUBHOIO BbINOMHEHWS 1 CONPOBOXAEHNS
aBTOMAaTM3MPOBAHHbIX TECTOB B NpoekTax Vi

TectupoaHme API

20.7.1.
20.7.2.
20.7.3.

20.7.4.

®yHIaMeHTanbHble KoHUenuun tectuporaHus APl n ero BaxkHocTb B QA
Pa3paboTka TecToB A9 NpoBepku API B cpeaax ¢ cnonbsoBaHnem ChatGPT

CTpaternn BanuaaLmm AaHHbIX U pe3ynbTaToB Npu TeCTMpoBaHun API
¢ ucnonb3oBaHem ChatGPT

icnonb3oBaHue cneumanbHbIx MHCTPYMEHTOB A1A3 TECTUPOBaHNA APl B npoeKTax
C NCKYCCTBEHHbIM NHTEIJTIEKTOM

NHCTpyMeHTbl I ans Be6-TecTpoBaHus

20.8.1.

20.8.2.

20.8.3.

20.8.4.

I/Isyqume MHCTPYMEHTOB MCKYCCTBEHHOIO MHTENNEKTA /1A aBTOMATU3aL K
TeCTMPOBaHWs B BeG-Ccpefjax

l/lHTerpaLu/m TEXHOJIOM NN pacno3HaBaHNA 3NTEMEHTOB BmayaanoM aHaMNTUKN
B Beé'TeCTVIPOBaHVIe

CTpaTerum aBToMaTU4ecKoro 06Hapy>KeHVst USMeHeHNiA 1 Npobrem
C NMPOV3BOAUTENBHOCTBIO B BEG-MPUIIOXKEHUAX C UCTMONb30BaHeM ChatGPT

OueHKa KOHKPETHbIX MHCTPYMEHTOB [/t NOBbILLIEHUS 3 HEKTUBHOCTY BEG-

TECTUPOBaHUS € NoMoLLbko MIA

20.9.

20.10.
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MobunbHoe TecTupoBaHume ¢ NOMOLLbHO VI

20.9.1.

20.9.2.

20.9.3.

20.9.4.

PaspaboTka CTpaTeruii TecTUpoBaHMs MOBUIbHBIX MPUNOXKEHNA
C KOMMOHEHTaMM MCKYCCTBEHHOIO MHTENeKTa

WHTerpaumsa cneumasnbHblX MHCTPYMEHTOB TeCTMPOBaHWs Ha ocHose MW ana
MOBUNBbHBIX NAaTHOPM

McnonbsoBaHve ChatGPT ang obHapy»eHna npobaemM ¢ MPOM3BOAUTENBHOCTbIO
B MOGUBHbIX MPUIOXKEHNSIX

CTpaTernn Bannaaumnm cneumdbundecknx MHTephencoB 1 GYHKLMIA MOBUIBHBIX
MPUIOXEHNI C ncrnonb3oBaHnem A

VIHCTPYMEHTbI KOHTPOJIA Ka4ecTBa C NOMOLLbio N
20.10.1. M3yyeHmne NHCTPyMeHTOB 1 nnatdopm QA, BKIKOHAROLWLMX QYHKLMOHANBHOCTL I

20.10.2. OueHKa MHCTPYMEHTOB /151 9(MEKTUBHOIO YNpaBeHNs TECTUPOBaHNEM

1 BbINOSIHEHUA TECTOB B NpoekTax W

20.10.3. Vicnonb3oBaHue ChatGPT ans cosaaHns v onTUMU3aLmmn TeCTOBbIX 3aAaHnii
20.10.4. CtpaTernn ahdeKTnBHOIO BbI6opa 1 BHeApeHWst QA-MHCTPYMEHTOB

C noanep>xkon M



06
Methodology

[aHHas yyebHaa nporpaMma npeanaraeT 0cobblit cnocob obyyeruns. Hala
MeTo[0/10r1st paspaboTaHa B pexKMMe LMKIMYeckoro obyyeHns: Relearning.

[laHHas cuctema 06y4YeHns NCNOb3YeTCs, HanpuMep, B CaMblX MPECTUMKHbIX
MeANLMHCKMX WKONax Mypa v npuaHaHa ofHoM 13 cambix ahdOEKTUBHBIX
BeAYLIMMY U3LaHUAMM, TaKUMW Kak XKypHan MmeguuyuHbl HoBow AHInu.
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OTkpoviTe /15 cebsi MeToanKy Relearning,
KOTOpasi OTBEPraeT TpaAnLMOHHOE JINHENHOe
06yYeHue, YTObbI oKasaTb BaMm LIMKIINYECKME
cuCTeMbI 06YYeHWSI: CrIOCO6, KOTOPbIN JOKa3all
CBOO OTPOMHYH 3((EKTUBHOCTb, OCOOEHHO B
npeameTax, TPebyroLLMX 3arnoMmMHaHNS"
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NccnepoBaHne KeNCOB A1 KOHTEKCTyanusawumm
BCEro coepxaHus

Halua nporpamMma npegiaraeT PeBOMOLMOHHbIN METO Pa3BUTUS HABbLIKOB W _ : NoURtEverest Leadership & Team
3HaHUI. Halla uenb - YKpenuTb KOMMETEHLW B YCIOBUAX MEHSAHOLLIECS cpefbl, ; il
KOHKYPEHLIMM 1 BbICOKUX TPEGOBaHMWIA.

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

BbI nonyunte goctyn K cucteme
06yYeHMSs, OCHOBAHHOM Ha NOBTOPEHUN,
C eCTECTBEHHBIM W POrPECCUBHbBIM
06y YeHMeM 10 BCeMY y4ebHOMY /1aHy.




B xone coBMecTHOM AeATE/IbHOCTH
M PAaCCMOTPEHMS PeasibHbIX KEeNCOB

CTYAEHT Hay4YMTCS paspeLLaTh COXKHbIe
CUTyalLmn B peasibHo 6U3HeC-Cpeje.
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MHHOBALMOHHDIN M OT/INYHDIN OT APYrMx MeToq 06y4eHus

9ta nporpamma TECH - nHTEHCMBHasA NporpaMma 06ydeHus, Co3gaHHasa ¢ Hyns,
KoTopas npeanaraeT camble CIIOXKHbIE 3aa4 U PELLEHNA B 9TO 061acTh

Ha MeXJyHapogHOM ypoBHe. bnarogaps aToi MeTOA0N0MMM YCKOpAeTCs
NMYHOCTHbIM 1 NPOMECCHOHaNbHbBIM POCT, AeNasa PELLAROLLMIA LLar Ha NyTK

K ycrexy. MeTof KecoB, COCTaBIAOLLMIA OCHOBY [aHHOMO COAEPKaHNS,
o6ecneuvBaeT cneaoBaHie caMbiM COBPEMEHHBIM SKOHOMUYECKMIM,
coumanbHbIM 1 MPOMECcCHoHabHbIM Peasnnsam.

Halua nporpamMma rotoBMT Bac K
PeLLIeHNIO HOBbIX 3a/la4 B YCIIOBUAX
HeorpeaeneHHOCTH U JOCTUXKEHMIO
ycriexa B Kapbepe”

Kelic-meTon ABnseTcst Hanbonee LWMPOKO NCMONb3yeMOo CUCTEMO OBYyYeHMS]
NyYwnmMK npenogasaTtensMun B Mupe. PaspaboTaHHbiii B 1912 rogy Ans Toro, Y4tobb
CTYOEHTbI-FOPUCTbI MOTIN M3y4aTb NPaBo He TOMbKO Ha OCHOBE TEOPETUYECKOro
cofepykaHust, METO/] KEMCOB 3aK/FO4aETCs B TOM, YTO UM MPeACTaBNAOTCS pealibHble
CNOXHblE CUTYaUMM ANA NPUHATUS 06OCHOBAHHbIX PELLEHNIA N LEHHOCTHbIX CY>KAEHW
0 TOM, KaK ¥x paspelunTb. B 1924 roay oH 6bii1 yCTaHOB/EH B KAYeCTBE CTaHAapTHOro
MeTofa 06yyYeHns B [apBapACKOM YHUBEPCUTETE.

YTO gO/mKeH AenaTb NpodeccroHan B onpeaeneHHon cnutyaumnm? IMeHHo ¢ aTuM
BOMPOCOM Mbl CTasIKvBaeMcsi Mpyu UCMob30BaHUM KeNC-MeToAa - MeToAa 00yyeHNs,
OPWEHTMPOBAHHOIO Ha fIeNCTBMe. Ha NpOTSKeHNW BCeW Kypca CTyAeHTbl 6yayT
CTaNKMBaTbCA C MHOTOYUCIEHHBIMW PeasibHbIMMU CIyHasgMu U3 XXU3HW. VIM npuaeTcs

MHTErpmMpoBaThb BCE CBOM 3HAHWNA, NCCNENOBaTb, apryMeEHTNPOBaTh N 3alluLLaTh CBON
naen n peweHna.
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MeTogonorus Relearning

TECH addekTnBHO 06beanHsAeT MeTOA KeitcoB ¢ cucTemoit 100%
OHMNaNH-06y4eHMSA, OCHOBAHHOW Ha MOBTOPEHWK, KOTOpas codeTaeT
pasNnYHble AMAAKTUYECKNE SNIEMEHTbI B KaXKOM YPOKE.

Mbl yfydLlaeM MeToA KEMCOB C MOMOLLbHO fydllero metoda 100%
OHNalH-06y4YeHnst: Relearning.

B 2079 rogy mbl JOCTUITIN JTyYLLUNX
pe3yibTaToB 06YYEHNS CPEAN BCEX
OHJ1aViH-yYHNBEPCUTETOB B MUPE.

B TECH Bbl 6yfeTe yunTbCst MO NepejoBo MeTOANKe, pa3paboTaHHON
[151 NOArOTOBKM pyKoBoAMTeNel 6yayLiero. 9T0T METOA, MrpatoLLmii
BeyLLYHO POsib B MMPOBOW Nefdarorvike, Hasbiaetca Relearning.

learning
from an
expert

Hall yHUBEpCUTET - €AMHCTBEHHbIV BY3, UMEROLLINIA NIULIEH3UIO Ha
MCMNOJIb30BaHNe 3TOro ycnelHoro Metoga. B 2019 rogy Ham yaanochb
MOBbICUTb OBLLNIA YPOBEHb YAOBNETBOPEHHOCTH HALLMX CTYAEHTOB
(ka4ecTBO NpenogaBaHns, Ka4ecTBO MaTepuasnos, CTPYKTYpa Kypca,
LeNN...) N0 OTHOLLEHUIO K MOKa3aTeNsaM JyyLlero oHnanH-yH1BepcuTeTa.
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B Hallel nporpaMmMe 0byyeHme He SBAAETCS IMHERHbIM MPOLIECCOM, @ MPOUCXOANT
no cnupanu (Mbl y4nmcs, pasydmBaemcs, 3abbiBaeM 1 3aHOBO Y4MMCA). [oaToMy
Mbl JONOMTHAEM Ka bl 13 3TUX 3N1EMEHTOB MO KOHLEHTPUYECKOMY MPUHLIMMY.
Bnarogaps atot MeToanke 6onee 650 000 BbINYCKHMKOB YHUBEPCUTETOR JOBUNNCH
HecnpeLeeHTHOMO ycnexa B TakmMx pasHblx 061acTAX, Kak 6UOXUMUSA, FeHeTMKa,
XVPYPris, MexayHapoaHOe MpaBo, yIpaBleHYeCKre HaBbIKM, CNOPTUBHAs HayKa,
rnocodusa, NPaBo, MHXEHePHOE [1EN0, XXYPHaNNCTVKa, UCTOpUS, GUHAHCOBbIE
PbIHKM N MIHCTPYMEHTbI. Hallla MeTo010rMs NpenofiaBaHna paspaboTaHa B

cpeje C BbICOKMMYM TpeboBaHUAMM K YPOBHIO MOArOTOBKM, C YHUBEPCUTETCKIM
KOHTWUHIEHTOM CTY[EHTOB C BbICOKMM COLIManbHO-8KOHOMUYECKMM YPOBHEM U
cpeaHnM Bo3pacTom 43,5 roja.

MeToguka Relearning no3BosmMT Bam Y4nTbCS C MEHBLUMMM
YCUIMSIMU 1 60JTbLLIEN S(PPEKTUBHOCTbIO, BCE OOJIbLLE
BOBJIEKas Bac B MPoLecc 06y4eHus, pa3BnBast KpUTMYECKoe
MbILLIEHWE, OTCTanBas apryMeHTbl M NPOTUBOMNOCTAB/IAA
MHEHWS, YTO HEeNOCPELACTBEHHO NPUBEAET K yCriexy.

CornacHo nocneaHUM Hay4YHbIM AaHHbIM B 06/1aCTV HEMPOHAYKM, Mbl HE TOMIbKO
3HaeM, Kak opraHvsoBaThb MHhopMaLWo, naew, 06pasbl 1 BOCMIOMUHAHWS,

HO ¥ 3HAeM, YTO MECTO M KOHTEKCT, B KOTOPOM Mbl YTO-TO Y3HaNW, UMerOT
(dbyHAaMeHTanbHoe 3HaYeHne 415 Halleid CNOCOBHOCTM 3aNOMHUTL 3TO U
COXPaHWTb B rynnokamne, YTobbl yaep>KaTb B AOATOCPOYHOM NaMsATH.

Taknm 06pa3oM, B pamMKax Tak HasbIBAEMOro HEMPOKOrHUTUBHOIO KOHTEKCTHO-
3aBUCKMOrO 3/1eKTPOHHOIO 06Y4eHIs], PasInyHble SNEMEHTbI HaLLEN
NporpaMmbl CBA3aHbl C KOHTEKCTOM, B KOTOPOM Y4aCTHMK Pa3BMBaET CBOKD
NpodeccoHanbHyt0 MPaKTUKY.
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B paMkax aToi nporpaMmbi Bbl NoJsly4aeTe AOCTYN K NyYlUUM y4ebHbIM MaTepuanaM, NoAroToB/IEHHbIM
crneuuanbHo ANs Bac:

Yye6Hblit MaTepuan

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

>

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

MacTtep-knaccbl

CyLLecTBYHOT Hay4Hble JaHHble O NOJIb3e SKCNEPTHOro HAbMAEHNS
TPETHEN CTOPOHbI.

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

npaKTm(a HaBbIKOB U KOMHGTEHLWIFI

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

OononuutenbpHasa nuTepartypa

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




MeTop KeiicoB

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

MHTepaKTMBHbIe KOHCMEeKTbl

MbI NpeicTaBAseM cofiep)KaHne B NpUBAeKaTeNbHOM U AVHAMUYHON
MynbTUMeaniHOM (hopMe, KOTopast BKIOYaeT ayamno, BULEO, N306PaXKeHNs,
Avarpammbl 1 KOHLIeNTyanbHble KapTbl A58 3aKPENIeHNst 3HaHWA.

9Ta yHVKanbHaa oby4vatolliasi cucTeMa Ana NpeacTaBieHns MyIbTUMEINAHOMO
cofep»kaHnst bbina oTMedeHa koMmnaHmeln Microsoft kak "EBponelickas
uctopmsa ycnexa'.

TeCTMPOBaHMe U NOBTOPHOE TeCTUpoBaHue

Ha MPOTAXEHNN BCen nporpaMmbl Mbl MEPUOANHECKN OLIEHMBaEM U
nepeoueHmnBaeM Ball 3HaHNA C NMOMOLLbHO OLUEHO4YHbIX M CaMOOLIEHOYHbIX
ynpa>KHeH|/u7|: TaK Bbl CMOXETE y6eﬂ,MTbCﬂ, YTO AOCTUraeTe NOCTaBNEHHbIX LENen.
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KBanudpukauus

CneumnanuavpoBaHHas MarucTpaTtypa B 061acTu MCKYCCTBEHHOIO MHTENEKTA

B NporpaMMmnpoBaHumM rapaHTuUpyeT, NOMUMO CaMOro CTPOroro 1 COBPEMEHHOIO
06y4eHus, nonyveHve annnoma 06 OKoHYaHUn CneunanvavpoBaHHOM MarncTpaTypbl,
BblgaBaemoro TECH TexHONornyeckm yHUBEPCUTETOM.
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YcnelHo npovnanTe aTy rnporpamMmy
W MOJTyYnNTE YHUBEPCUTETCKMM
ANTI0M 6€3 XJ10M0T, CBA3aHHbIX C
roesaKamm n 6yMaxxHOM BOJIOKUTOM

N
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[aHHas CneunanuampoBaHHas MarucTpaTypa B 0611aCTi UCKYCCTBEHHOIO Avnnowm, BbiaaHHbIi TECH TexHonornyeckum yHuBEpCUTeTOM, NOATBEPXKAAET
UHTeNNeKTa B NporpaMMMUPOBaHUU COAEPXKUT CaMYHO MOJTHYHO 1 COBPEMEHHYHO KBanmMduKaumto, noaydeHHyto B CreupnaniauposaHHo MarucTpaType, 1
NpOrpamMmy Ha pbiHKe. COOTBETCTBYET TPeHOBAHMAM, 06bIYHO NPEABABASEMbIM OUPXKaMK Tpyaa,

KOHKYPCHbIMW 3K3aMeHaMUn 1 KOMUTETaMK No OLEHKE Kapbepbl.
Mocne MNPOXOXAEHNA aTTeECTaUMN CTYOEHT NOYHUT NO noyte* ¢ NOoATBEPXAEHEM

MoNy4eHnst COOTBETCTBYHOLLMIA ANT/IOM Cneumanu3mpoBaHHOW MarucTpartypbl, [vnnom: CneunanusvMpoBaHHas MarucTpatypa B 0671aCT UCKYCCTBEHHOTO
BblaHHbIn TECH TexHonornyecKumM yHUBepCUTETOM. WHTeNneKTa B NPOrpaMMMpoOBaHUM

dopmaT: oHNamnH

[MpOOO/MKMTENBHOCTL: 12 MecALeB

ADXATEKTYPa NDOTPAMMHOT0 OBECTEdEHHS ¢ NoMoLLbo M 13

[laHHbI AUNNOM creunanm3uMpoBaHHoi NPorpamMMbl, MPUCYXAaeMblil YHNBEPCUTETOM, s i

cooTBeTcTBYeT 2250 yye6HbIM Yacam, C AaToil Hayana AA/MM/ITIT U AaTON OKOHYaHUA AA/MM/ITTT.

0O6n3at
0O6asat
O6ssat

q
TEXHOSIOMNYECK I CneuunannsnpoBaHHas MarucTpaTtypa B 06/1acTi UCKYCCTBEHHOIO MHTeNeKTa B MporpaMMMpoBaHnn
» YHMBEpCUTET
06Luee pacrnpegenexne yye6Horo niaHa 06Luee pacrnipeseneHue y4e6Horo nnaxa
Tun npeawera Yacs! Kypc  Mpeavier Yacsi Xapakrep
HacTtosawwit - 12 Obmear
OBasareisHbiit (06azar) 2250 T Ocuos moxyccTsenHoro uTenneta e oo
D'Vl NnJiom HeoGssatenshbii (Heobssar.) 0 1 B e kn Rasoix 12 O6msar
Tlakibie 8 uCxyceTacHHOM WHTEATEKTe
CBUAETENBCTBYET O TOM, YTO Buewkve craxvposky (BC) 0 ! PP — el
; Marvcrepckan aucceprauya (MA) | 112 Obmsar
M-u/f>a_____________________,CJOKYMEHTOM, yAOCTOBEPSAIOWMIA TMUHOCTb_ Beero 2250 | 12 O6gsar
Mawuniioe oGyuestte n A06Iva Ratbix BE
Ocsown(a) v ycrnewwHo npoLwen(na) akkpeanTaumio nporpammbl T Hepobie ce, 0cH0Ba FAYBOKOr OByueHHst oo
! e TMYGOKWX HefPOHHLIX cereit 12 Obnear
! S T —— 17 Qoner
weiponbix ceret
CMELIMANIM3NPOBAHHAAl MATUCTPATYPA et ’
pexyppexTHBIX cerei (RNN) n ann 12
B 06nactn ] - 1 Oonaar
1 T3 Ogmsar
MCKYCCTBeHHOFO WHTeNNIeKTa B NporpaMmmMunpoBaHum ! npupi " ossear
| oecnesenus crowousio Mt 1 osmsar
1
1
1

MOSHIBHbIE MPUTOKEHHR C MOMOLIBIO MM 113
w

TECH ABnsieTCcs 4aCTHbIM BbICLUMM Y , Npi MuHucTepcTBOM
HapoAHoro o6pasoBaHus Mekcuku ¢ 28 uioHsi 2018 roaa.

17 niona 2020 r.

e .
TEXHOSIOrNYECKMIA
Z/‘w [-p Tere Guevara Navarro t e C n yHuBepcuTeT
PexTop

A-p Tere Guevara Navarro
PexTop

unique TECH code: AFWOR23S techtitute.com/certificates

*[aarckuii anocTunb. B cnyyae, ecnu cTyAeHT NoTpebyeT, YTo6bl Ha ero AMNIOM B 6yMaxHOM dopmaTe 6b11 npocTaBeH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT Heo6xoAMMbIe Laru ANs ero noayyeHus 3a AoNONHUTENbHYIO NnaTy.



TEXHOJIOMMYECKNI
yHUBeEpcUTeT

CneunannsnpoBaHHasd
Marucrparypa
VICKYCCTBEHHbIN MHTENNEKT
B MPOrpaMMmnpOBaHNM

» ®opmart: oHnaiiH

» [pogomkuTenbHOCTb: 12 MecsLeB

» YyebHoe 3aBefieHne: TECH TexHonornyeckui ynmsepcutet
» PacnucaHue: no cBoeMy yCMOTPEHUIO

» 9K3aMeHbI: OHJIalH



CneunanunsmpoBaHHaa MarncTpartypa

ICKYCCTBEHHbIN MHTENNEKT
B MPOrpaMMm1poOBaHnNY

TEXHOJIOMMYECKNI
» YHUBEpCUTET



