Noxyment noMMAHMECHERGTBO HAYAY Y BBICIHETI'O OBPA30OBAHUA POCCHUMCKOM OEJEPALINN
NHbopmaums o Bragensue:

oo o BENEPATBHOE TOCY IAPCTBEHHOE BIOKETHOE OFPA30BATE/IHLHOE
[OMKHOCTb: TPOpEKTOp VUPEIEHUE BBICUIETO OBPASOBAHUSL
Hara nonnnca ! AOHETHOAS AKAJIEMUS] YITPABJIEHUSI U TOCYIAPCTBEHHO¥ CJIYKBbI"

YHUKanbHbI MPOrpaMMHbIA KIKOY:
1800f7d89cf4ea7507265ba593fe87537ebl15a6¢

(I’aKy.]'[LTeT L'ocyaapCcTBEeHHOM CJIY:KObI M YIIPABJIEHUS

Kadenpa NudopManmoHHbIX TEXHOJIOTI Uil

"YTBEPKJIAIO"
7 /,, [IpopexTop
- /Z _~"  JH.Kocruna

4

27.04.2023 r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI (MO Y JIA)

51.0.20 "CHcTeMBbI HCKYCCTBEHHOI0 HHTELJIeKTa'"

Hanpagyenue noarorosku 38.03.01 JxoHomuka
IIpoduas "I'ocyrapcTBeHHbIe © MYHHIIMNIAJbHBIC GuHaHCHI"

KBanuduxanms oaxanaep

dopma 00yueHust

OO6m1ast Tpy10€MKOCTh

Jlonenk
2023



CocraBuTens:
KaHO. uz.-mam. HAYK, 3a8.Ka.

H.B. bpanyn

Periensenr:

KaHO. 9KOH. HAYK, OOYeHm e H.3. Tapycuna

Pabouass mporpamma aucummuiiHbl (Moxayssi) "CHCTEMBI MCKYCCTBEHHOT'O WHTEJUIEKTA'
pa3paboTaHa B COOTBETCTBUH C:

@denepanbHbI TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTAHJIAPT BBICHIETO OOpa30BaHUS -
OakanaBpuaT 1o HarnpasiieHuto noarotoBku 38.03.01 Dxonomuka (npukaz MuHOOpHAYKH
Poccun ot 12.08.2020 r. Ne 954)

Pabouas mporpaMmMa AMCHMITIUHBI (MOIYJIsl) COCTAaBlIEHA HA OCHOBAaHUH Y4eOHOTO TUIaHa
Hanpasnenune noaroroBku 38.03.01 DxoHomuka

[Ipoduns "l'ocynapcTBEHHbIE U MYHHIMNAIbHbIE (PUHAHCHI", YTBEPKIACHHOIO YUYEHBIM
coetoM ®I'BOY BO "JTOHAYUI'C" ot 27.04.2023 npoTokos Ne 12

Cpoxk aeiicTBus rporpammsl: 2023-2027

Pabouas mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu kageapsl MHbopMamoHHbIX
TEXHOJIOTUH
ITpoTtokon ot 20.04.2023 Ne 9

3aBeayromuii kadeapou: >’
KaHA.(hu3.-MmaT.HayK, goneHT, bpaxyn H.B. % ~ 8




BusupoBanue PIIJI niis1 ucno/iHeHUs B 04epeIHOM y4eOHOM roay
"YTBEPXKIAIO"

Pabougas nmporpamma nepecMoTpena, o0CcyxaeHa u onodpena s ucnonaeHus B 2024 - 2025 ydeOHOM roay Ha
3acemanuy kadeapbl MHPOPMAITHOHHBIX TEXHOIOTHH

[Iporoxom ot " " 2024 1. Ne_

3aB. kadbenpoii kaun.bus.-mat.HavkK. noueHT. bpanvi H.B. (nomuce)

Buzuposanue PII/] 1y1s ucno/iHeHUs B 04epeHOM Y4eOHOM oLy
"YTBEPKJIAIO"

Pabouast mporpamma nepecMoTpeHa, o0CyxieHa 1 ogo0pena s ucnonaeHus B 2025 - 2026 yueOHOM romy Ha
3acefqannu kadenpsl MHPOPMAIMOHHBIX TEXHOIOTHIA

[Iporokon ot " " 2025 1. Ne_

3aB. kadenpoii kau.¢pu3.-MaT.HAYK, TOLEHT, bpanyn H.B. " (nommcn)

Buzuposanue PII/] 11 ucnoiHeHUs1 B 04epeTHOM Y4eOHOM roay
"YTBEPXKJIAIO"

Pabouyas nporpamma nepecMoTpeHa, o0CyxaeHa 1 ogo0pena s ucrnonuenus B 2026 - 2027 yueOHOM rony Ha
3acenanuu kadenpbl MHPOPMAIMOHHBIX TEXHOIOTHI

[Iporokon ot " " 2026 . Ne_

3aB. kadbenpoii kann.bus.-Mar.Havk. nouedt. boanvi H.B. (nomuce)

Buzuposanue PII/] 11 ucnoiHeHUs1 B 04epeTHOM Y4eOHOM roxy
"YTBEPXKJIAIO"

Pabouas mporpamma mepecMoTpena, oocyxaeHa u omodpena s ucnoiaHeHus B 2027 - 2028 yueOHOM TOy Ha
3acenanuu Kadenpbl MHGOPMAIMOHHBIX TEXHOIOTHIA

[Iporokon ot " " 2027 r. No__

3aB. kaeapoit kana.¢pu3.-MaT.HAYK, ToUeHT, bpaxyn H.B. ~ (nommucs)



PA3JIEJI 1. OPTAHU3AIITMOHHO-METOJJUYECKHI

1.1. OEJIUA JUCHOUTIJINHDbI

LlensiMu OCBOEHMsI OUCLUIUIMHBI SBJSIETCS H3ydeHHE Oa30BBIX MOAENEH HEHPOHHBIX CETeH, METONOB U
ITOPUTMOB MX MCIIOJIB30BAHMS JJIsl PEIICHUs TIPOCTEHUIIINX 3314 C MPUBIICYCHNEM TOTOBBIX OMOiHroTek Ha Python.

1.2. YYEBHBIE 3AIAYU JTUCIUIIINHBI

OCBOCHHE CTYJCHTAMH TEOPHH U TPAKTUKH HCIIONE30BAHUS HEHPOHHBIX CETEH JUIS PEIICHUS MPAKTHYECKUX
3a/1a49 aHAIM3a N300paKCHHUH W aHaIN3a TA0JIMYHBIX JaHHBIX.

1.3. MECTO JUCHUILIMHbI B CTPYKTYPE OCHOBHOM OBPA3OBATEJIBHOU
ITPOTPAMMBI

wuxn (pasmen) OITOIT BO: | b1.0

1.3.1. Jucyunauna "Cucmemsl UCKYCCMBEHHO20 UHMENNIeKMA" Onupaemcs Ha credyrnouue 31emMennmbl
OIlIOIl BO:

Teopus BeposITHOCTEN U MaTeMaTUYECKash CTaTUCTUKA

Jluneitnas anredpa

WudopmaTrKa 1Mo HANpaBICHUSM OATOTOBKH

1.3.2. Jqucyunauna "Cucmemsl uckyccmeennozco ummenniekma'" —evicmynaem onopou 011 Cledyiouux
SNIeMEHMO8:

IloaroroBka k npoueaype 3aluThl U 3alluTa BLIHYCKHOﬁ KBaJIPI(i)HKaLII/IOHHOfI pa6OTBI

[MpeamunnoMHasi mpakTHKa

1.4. PE3YJIBTATBI OCBOEHUA JUCIHHUIIJIMHBI:

IIK-6.1: Hcnonv3yem 3HaHue OCHOBHBIX MEMOO08 UCKYCCMBEHHO20 UHMENIeKma 8 nociedyioujell
npogheccuoHaIbHOU OessmenrbHOCHU

3HATB:

YIJOBeH]) 1 | Tumns 3aga4 MallliHHOI'O OGy‘IeHI/IH U MMPUMCHACMBIE K HUM KJIACChI aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HAIPABIICHUS PA3BUTHS UCCIICAOBAHUN B 00JIACTH CUCTEM MCKYCCTBEHHOTO MHTEIIICKTA

YPOBeHB 3 TCOPCTUICCKHUEC OCHOBLI AJITOPUTMOB MAIlIMHHOT'O 06y‘l€HI/IH

YMeTh:

YPOBCH]) 1 |MOATOTOBUTH AAHHBIE K HCIIOIH30BAHUIO aJiropurMa MallliHHOI'O 06yquI/m

YpoBeHb 2 | OLICHWBATh KAYECTBO PEIICHUH CHCTEM MAIIMHHOTO O0Y4EHHUS

ypOBeHL 3 aalTUPOBATh AJITOPUTMbI MAIIIMHHOT O 06yLIGHI/IH K PpCHICHUIO MPAKTUYCCKUX 3aJ1a4

Bnaners:

Yposensb 1 | MeTomonorue pa3paboTKH pEIICHUH MAITHHHOTO 00YUICHIS

ypOBeHL 2 npuMepamMu NPaKTUICCKOro MPpUMEHCHHUA AaPpXUTCKTYP UCKYCCTBEHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTogaMy OHJIAWH TECTHPOBAHUS PEIICHUH MAITUHHOTO O0Y4YEeHHUS

B pesynoemame oceoenusa oOucyunnunst ""Cucmemuvt UcCKyccmeeHHo20 unmennekma'' ooyuarowguiica

3.1 |3HaTh:

- METOABl pa3padOTKh OPUTHHAIBHBIX aJTOPUTMOB M TIPOTPAMMHBEIX PEIICHHH C HCIOJIL30BAaHUEM
COBPEMEHHBIX TEXHOJIOTH;

- IPUHIMIIBI 00YYECHUS] M IPUMEHEHHSI HEHPOHHBIX CETEei;

- TCOPCTUUCCKUEC OCHOBEI U aJITOPUTMBIL o6yquH;1 C MOAKPCINICHUEM

3.2 | YmeTh:

- IPUMCHATH METO/IbI MAIIIMHHOT' O O6y‘IeHI/IH, IMOATOTaBJIMBATH JAHHBIC U HHTCPIPETUPOBATE PE3YJILTATHI;

- HaCTpanBaTh HEOOXOIMMOE OKpY>KEeHHUE TS paboThl C HEHPOHHBIMH CETSIMU;

- IPUMEHATH U J000y4aTh Npeno0ydeHHbIE HEHPOHHBIE CETH U3 JOCTYIHBIX OMOINOTEK;

- BI)I6I/IpaTL " pCalin30BbIBATH aJITOPHUTMbL O6y‘leHI/I$I C MOAKPCIUICHUEM C YUCTOM CHGLII/I(I)I/IKI/I 3agaqdun

3.3 | Baagers:

- HaBbIKaMH OLICHKA NPUMCHHUMOCTH aAJIT'OPUTMOB, BO3MOJKHBIX PHCKOB U HOCJ'IC,Z[CTBPIIZ OIIII/I6OK, HaXOJUThb
OIITUMAJIBHBIC PEHICHUA OJIA pa60‘II/IX 3aJad4,




- HaBBIKOM HCITONIF30BaHMS CYIIECTBYIOIINX MPOTPAaMMHBIX OMONHOTEK W MOJENeH, CO3JaHMs MPOrpaMMHBIX
peanm3anuii TITyO00KIX HEHPOHHBIX CETEH;

-BJIaJICET HABBIKOM HWCIIONB30BAHUS CYIICCTBYIOIIUX IPOTPAMMHBIX OHOIHMOTEK W MOJENEH, CO3MaHUs
MPOrPaMMHBIX PEeaTU3aliil Ha OCHOBE aJITOPUTMOB O0YUYCHHUS C TIOAKPEILICHHEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTpPOJb YCIIEBAGMOCTH TO3BOJISIET OLECHUTH YPOBEHb CQOPMHUPOBAHHOCTH 3JIEMEHTOB
KOMIIETEHIUH (3HaHWH, YMEHMH W TNPHOOPETEHHBIX HABBIKOB), KOMIETEHIHMH € HOCIEAYIOIUM O0BbeIUHEHHEM
OLIEHOK W HPOBOAUTCS B (OpME: YCTHOIO OIpOCa Ha JICKUMOHHBIX M CEMHHAPCKUX/IPAKTHYECKUX 3aHITHAX
(ppoHTaNBHBIN, WHAMBUAYAIBHBIN, KOMIUIEKCHBIH), THCHMEHHOW MPOBEPKUA (TECTOBBIC 3a/aHUs, KOHTPOIb 3HAHUIA
1O pasfeny, CUTyalMOHHBIX 3aJaHUil W T.N.), OLEHKH aKTUBHOCTH paboThl 00ydyaromierocs Ha 3aHATHH, BKIIOYas
3aJaHys AJIs1 CAMOCTOSITEIIbHOM PabOTHI.

Hpomeafcymounaﬂ ammecmayus

PesynpraTel TeKymiero KOHTPOJS W MPOMEXKYTOYHOH arrecTanmuyd (OPMUPYIOT PEHTHHTOBYIO OIICHKY
paboTel ctTyneHTa. Pacnpenenenue OamsioB mnpud  (OPMHPOBAHMM PEUTHHTOBOW OIIGHKM pa0OThl  CTyJIEHTA
OCYIIECTBJISIETCSI B COOTBETCTBHM C JCUCTBYIOIIUM JIOKANBHBIM HOPMATHUBHBIM akToM. [lo  nucuuruimHe
"CucTeMbl HCKyCCTBEHHOI'O MHTEIIEKTa" BHJIOM MPOMEKYTOYHOM aTTECTAlUU SBIETCA 3aueT

PA3JEJI 2. COAEP KAHUE JUCHUIIJIMHBI

2.1. TPYAOEMKOCTb OCBOEHUA JUCHUIIJIMHBI

OO6mass TpyAoEMKOCTh JUCHMILINHBI "CHCTEMBI MCKYCCTBEHHOTO WHTEIUIEKTA" COCTaBISET 2 3au€THbBIC
CIMHUILI, 72 9acoB.

KomngaecTBO 9acoB, BBIIEIAEMBIX Ha KOHTAaKTHYIO pabOTy C TIpEMoaaBaTelieM M CaMOCTOATEILHYIO paboTy
00yJaroIerocs, ONpeaesaeTcs YYeOHbIM TIAHOM.

2.2. COAEPKAHME PA3JEJIOB JUCIUIIJIMHBI

HaumeHoBaHue pa3fenoB U TeM /BU/ 3aHATHS/ Cemectp | YacoB | Komneren- | JIuteparypa | UuTte | IIpumeuanue
/ Kype M PaKT.

Pasnen 1. BBeneHue B HCKYCCTBEHHBII HHTEJIEKT
H OCHOBHBIE METO/IbI MAIIMHHOTO 00YYeHHS JIJIsI
PadoThI ¢ TAOIUYHBIMU JAHHBIMH

OCHOBHBIC 32/T1a91 CUCTEM HCKYCCTBEHHOTO 5 2 I1K-6.1 JIT.1J11.2 0
unTtemekra. Knaccudukanus, JI1.3J12.1
KacTepu3anusi, perpeccusi. Tunsl MalimHHOTO J12.2J13.1
00yYeHHS: ¢ yIHuTeNeM, 0e3 YIUTENs, C JI3.2JI3.3
YaCTUYHBIM NPUBJICYCHUEM YUUTENs, 00yUeHne 012233

¢ nonkperienneM. Knaccugukanus Ha 2435

MIpUMeEpe aNropuT™Ma K-Ommkaiimux cocenei
(kKNN). MeTpuxu OlleHKH Ki1acCHUQHUKAIAHN:
nojHoTa, Tounocts, F1, ROC, AUC.
Banunanuonnas u TectoBas Beioopka. Kpocc-
Banuaanus. PaboTa ¢ kaTeropraabHbBIMU
npusHakamu. /Jlex/

[IpopaboTtka yueOHOTO MaTepHalia JIEKIIHA. 5 1 IIK-6.1 JI1.1J11.2 0
[Tonroroska k maboparopusiM paboram /Cp/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0122 33
2435
Mertonp! paboTs ¢ Tabnumamu B Python. 5 2 T1K-6.1 JI1.1 J11.2 0
Arperanus 1 BU3yaau3anns JI1.3J12.1
naHHbIX. [IpoBeneHne nepBUYHOrO aHaTM3a JI2.2J13.1
naHHbIX. /J1ad/ JI3.2 JI3.3
01022 33
2435

[IporpaMMHO-aNrOpUTMHUYECKOE OCBOEHUE 5 2 [IK-6.1 JI1.1J11.2 0




marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
Perpeccust. Metrpuxu onienku perpeccuu: MSE, IIK-6.1 JI1.1J11.2
MAE, R2 — koaduruert JI1.3J12.1
JIerepMuHaNWu. JIuHelHas perpeccus, JI2.2J13.1
MOJIMHOMHAJIBHAS PErPECcCHs. JI3.2J13.3
[lepeoOydenue u perymnspuzanus, rpeOHEBas 213233
perpeccusi, LASSO, Elastic Net. 24 35
JluHeitHbIC MOACTH AJIS KITaCCUPHUKAIIIH.
[epuentpown, norucTuyeckas
perpeccusi, MOTHOCBSI3HBIE HEUPOHHBIE CETH,
CTOXaCTUYECKUM I'PAZUEHTHBIH CITyCK U
o0paTHOE paclpocTpaHeHHe TPaJUCHTa.
Perynsapuzauus TuHEHHBIX
Moenelt knaccuduxauuu. /JIex/
[IpopaboTtka yueOHOTO MaTepUaia JICKIIHA. IIK-6.1 JI1.1J11.2
IToaroroBka k mabopaTopHBIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnonp3oBaHue U CpaBHEHHE AJITOPUTMOB IIK-6.1 JI1.1J11.2
wraccupukammun: KNN, JI1.3712.1
perraromme AepeBbes U UX ancamoOIy, JI2.2J13.1
JorucTuyeckas perpeccus. /J1a6/ JI3.2J13.3
0122 33
2435
IIporpaMMHO-arOpUTMUYECKOE OCBOCHUE TIK-6.1 JIT.1 JI1.2
matepuana /I1p/ JI.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
Knacrepuzanus. k-means, k-means++, [K-6.1 JI.1J11.2
DBSCAN, arnomeparuBHas JI1.3J12.1
Kacrepuzanusa. MeTpukd OlleHKH JI2.2J13.1
wiactepusanuu. /Jex/ JI3.2 JI3.3
0122 33
2435
[IpopaboTka yueOHOTO MaTepraia JICKIIHMA. IK-6.1 JI.1J11.2
[ToxroroBka k maboparopHbiM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
Hcnonb3oBaHue U OLIEHKA aITOPUTMOB TIK-6.1 JI1.1 JI11.2
perpeccun. [Togbop onTUMAaNBEHBIX JI1.3J12.1
rmapameTpoB perpeccud. /J1a6/ JI2.2J13.1
JI3.2J13.3
0102233
D435
IIporpaMmMHO-aITOPUTMUYECKOE OCBOCHUE TIK-6.1 JI1.1 JI11.2
matepuaia /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3

0109233




24 35

ANTOpUTMBI, OCHOBaHHBIE HA TPUMEHEHUHU [1K-6.1 JI1.1J11.2
pemiaromux aepeBbeB. Kpurepuu pasgeneHus JI1.3J12.1
y371a: HHOOPMAITMOHHBIN BBIMTPHIII, KpUTEPUi JI2.2J13.1
JoxuHn. JI3.2JI3.3
AHCaMOIu peraroIux AepeBbeB: CIyYaiHbINA 0102233
Jiec, TPaJANEeHTHBIA OYCTHHT. 24 35
Merton onopHbIX BeKTOpoB. [Ipsimas u oOparHas
3anava. OnpesiesieHre OMOPHBIX BEKTOPOB.
Snepusiit Tprok. /Jlex/
[IpopaboTka yueOHOro MaTepraia JCKIHM. I1K-6.1 JIT.1J11.2
[MoxroroBka k maboparopHbsiM padoram /Cp/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
OnTUMH3AITMOHHEIE 3a7a91 U UX PEIICHUS. TIK-6.1 JI1.1 J11.2
[TonGop runepnapaMeTpoB ajropuTMa C JI1.3J12.1
HOMOIIBI0 METOIOB onTUMM3anuy. /J1aod/ JI2.2J13.1
JI3.2J13.3
012233
2435
IIporpaMmMHO-aNTOPUTMHUYECKOE OCBOCHUE I1K-6.1 JIT.1J11.2
marepuana /I1p/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
IToaroroBka k pyoexxHOMY KOHTpOITHO /Cp/ I1K-6.1 JIT.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Pa3znen 2. Cucremsbl 1i1y00Koro ody4eHus
Heiiponnsie cetn. OyHKINN OMIHOKH [1K-6.1 JI1.1J11.2
HEWPOHHBIX CeTel 1 0OyUueHHe ¢ JI1.3J12.1
MTOMOIIBI0 OOPATHOTO PACTIPOCTPAHEHUS J12.2J13.1
rpanuenTa. [lonstre 631ya u ’moxw. /Jlex/ JI3.2JI3.3
012233
2435
IIpopaboTka yaeOHOTO MaTepHraia JCKITHA. I1K-6.1 JIT.1J11.2
[oaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Knaccudukarus nzodpaxeHuit u TpanchepHoe I1K-6.1 JIT.1J11.2
o0yuenue. /J1a6/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aNTrOpUTMUYECKOE OCBOCHUE TIK-6.1 JIT.1 JI1.2




marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Pabora ¢ n300paxeHUs MU C TIOMOIIBIO T1K-6.1 JIT.1 J11.2
HEeUpOoHHBIX ceTeil. CBepTOUHbIE HEUPOHHBIE JI1.3J12.1
cetu. Onepanuu CBEPTOK, max-pooling. JI2.2J13.1
[TomynsipHBIE apXUTEKTYPBI CBEPTOUHBIX JI3.2J13.3
HelipoHHbIX cereii: AlexNet, VGG, Inception 212233
(GoogLeNet), ResNet. Tpancheproe 2435
obyuenue. /Jlex/
[IpopaboTka yueOHOTO MaTepHalia JEKIIHA. IIK-6.1 JI1.1J11.2
[Tonroroska k maboparopHsiM paboram /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
012233
2435
Pabora c TekcTamMu U BEKTOPHBIMH TIK-6.1 JIT.1 JI11.2
MIPeICTaBICHUSIMHU TEKCTOB /J1ab/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
212233
2435
IIporpamMmmHO-anropuTMUYECKOE OCBOCHUE IIK-6.1 JI1.1 JI11.2
marepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
OO0paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM IIK-6.1 JI1.1J11.2
SI3BIKOM C TIOMOIIbI0 HEUPOHHBIX CETEM. JI1.3J12.1
BexropHble npeAcTaBIeHHS I TEKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PexyppeHTHbIE HEHPOHHBIE 213233
ceru, LSTM, GRU. 24 D5
Tpancpopmepss, BERT, GPT. /Jlex/
IToxroroBka k pyoeskxaomy kKoHTpouto /Cp/ I1K-6.1 JI.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Pazgen 3. O0yyeHue ¢ nogkpenjieHueM
TlonsiTust areHTa, Cpenbl, COCTOSIHUS, AEUCTBUM TIK-6.1 JI1.1 J11.2
1 Harpapl. OyHKIHA JI1.3J12.1
neHHocTH coctostaud (Value function) u JI2.2J13.1
(hynxuns kadectBa neiicteus (Qfuntion). JI3.2JI3.3
OntuMu3aIms CTPATeruu C ITOMOIIBIO 2152053
MaKCUMH3alUU QyHKUMI IEHHOCTH 1 KauecTBa. 2435
Q-o0yuenne. /Jlex/
[IpopaboTka yueOHOro MaTepHraia JCKIIHM. I1K-6.1 JIT.1J11.2
[MoxroroBka k mabopaTropHbiM padoram /Cp/ JI1.3J12.1
JI2.2J13.1

JI3.2J13.3




01022 33
24 95

[Ipumenenne Q-Networks mist pemeHwust 5 4 IIK-6.1 JI1.1J11.2 0
TIPOCTHIX OKpYKeHmi. /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
01022 33
24 95

IIporpaMmmHO-anropuTMUYECKOE OCBOCHUE 5 4 IIK-6.1 JI1.1J11.2 0
Matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435

I'my6oxoe o0yuenue ¢ monkperiennem. Deep Q 5 2 [K-6.1 JI1.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
5132 33
24 35

IIporpaMmMHO-anropUTMHUYECKOE OCBOEHUE 5 4 [IK-6.1 JI1.1J11.2 0
matepuaina /I1p/ JI.3J12.1
JI2.2J13.1
J3.2J13.3
019233
24 935

[oaroroBxka k pyoexunomy koHTpoto /Cp/ 5 2 [IK-6.1 JI1.1J11.2 0
J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0105233
24 35

Pazpgensr 1-3 /Kouc/ 5 2 TIK-6.1 JI1.1 J11.2 0
JI1.3J12.1
J12.2J13.1
JI3.2 J13.3
D1039233
D4 D5

PA3JIEJI 3. OBPA30OBATEJIBHBIE TEXHOJIOTUA

B mportecce ocBOGHHS MUCIUIUTMHBI HCIOIB3YIOTCS CIEAYIONIHE O0Opa3oBaTelbHBbIE TEXHOJIOTHH: JIEKIIUU
(J), npakruueckue 3austus (IIP), maGoparopubsie paborel (JIP), camocrositenbHas pabora cryaentoB (CP) mo
BBITIOJTHEHUIO Pa3IMYHbBIX BUIOB 3aJJaHUN.
1. B mpomecce ocBOSHHS AMCUWIUIMHBI HCIIONB3YIOTCS CIEAYIOIINE WHTEPAKTHBHBIE 0Opa30oBaTEIbHBIE TEXHOIOTHH:
npobnemuas nekuusa (ILJI). JleknuoHHBIH MaTepwan mpeAcTaBiIeH B BUAE crlain-mpeseHTtanuu B (opmarte «Power
Pointy. [Inst HarmsgHOCTH HCIONB3YIOTCS MaTE€pPUalbl PAa3IMYHBIX HAYYHBIX M TEXHHYCCKAX OKCIICPUMEHTOB,
CIPaBOYHBIX MAaTEpPHaiOB, HAy4YHBIX CTaTel T.n. B Xome lekium mpemycMoTpeHa oOpaTHas CBS3b CO CTYyIEHTaMH,
AKTUBU3UPYIOIINE BOIMPOCH, MPOCMOTP W 0OOCyXaeHue BuaeopmibMoB. llpu TpoBemeHWH JIEKIMHA WMCIONB3YETCs
poOJIEMHO-OpPUEHTUPOBAHHBIA MEXIUCIUIUIMHAPHBIN TTOAXO0/, MPEANOIarallinid TBOPYECKAE BOMPOCHI U CO3AaHUE
JUCKYCCHUOHHBIX CUTYAaILIUH.
2. Ilpu n3nOXXKeHNH TEOPETUIECKOTO MaTepralia UCTIONB3YIOTCS TaKie METOIBI:
— MOHOJIOTUYECKHUI;
— MOKa3aTelbHBIH;
— IAAJOTHYCCKUH;
— OBPUCTUYECKHIA;
— UCCJIEI0BATEIbCKUH;
— MpOOJIEMHOE H3IIOKEHHE.
3. Mcnonp3yroTcs cemyrompe MPUHITAITBI TUIAKTUKA BBICIIIEH TIIKOJTBI:




— TIOCJICIOBATENBHOCTh OOYUCHHS;

— CUCTEMATUYHOCTb OGy‘IeHI/IH;

— IOCTYHHOCTH O0Y4eHHUs;

— TIPUHIIMIT HAYYHOCTH;

— INPUHOUIIBI B3aUMOCBA3U TCOPHUU U ITPAKTHUKHU,

— [PUHOMUII HATJIAAHOCTU U AP.

B KkoHIIe Ka)/10¥ JIEKIIMU TPETyCMOTPEHO BPEMSI [Tl OTBETOB Ha MPOOJIIEMHBIC BOIIPOCHI.

4. CamocrosTenpHas pabora TpeaHa3HadeHa IS BHEAYIWTOPHOH  paboOTBl  CTYIOEHTOB, CBS3aHHOW C
KOHCIICKTUPOBAHUEM HCTOYHUKOB, yqeGHoro Martcpuaia, U3yuCHUCM IlOHOHHHTCJII)HOﬁ JIATCPATYPhI IO JUCHUILINHE,
MOJITOTOBKOM K TEKYIIEeMy M IMPOMEXKYTOYHOMY KOHTPOJO, a TaKKe BBITOJHEHHEM WHIMBUAYAILHOTO 3a/laHusl B
(hopme SMIMPUUECKOTO HCCIICIOBAHHS.

PA3EJI 4. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE JUCHHUIIJINHbI

4.1. PekomeHayemas Jureparypa

1. OcHoBHas auTEpaTypa

ABTODEHI, 3arnaBue H3narenscTBO, rof
JI1.1 | ®nax II. MammnHoe o0y4yenne. Hayka n MCKyCCTBO IOCTpOSHHS M: IMK IIpecc, 2015
AJITOPUTMOB, KOTOPBIC U3BJICKAIOT 3HAHWUA U3 TaHHBIX
(400 c.)
JI1.2 | Huxonenxo C., I'my6okoe o0yuenue (480 c.) CII6.: [Turep, 2018
Kanypun A.,

Apxanrensckas E.

JI1.3 | Catrou P. C., bapro |O0yuenue ¢ nmoakperuienneM: Beenenune. 2-e u3f. (552 M.: IMK Ilpecc, 2020
9. Ix. c.)

2. lonoJiHUTeIbHAS JIUTEpaTypa

ABTOpBHI, 3arnaBue UznatenscTBO, TOA
JI2.1 |E.B.bopoBckasi, H. | OcHOBBI HCKYCCTBEHHOT'O HHTEIUIEKTa: y4eOHOe mocodue M. : JIaboparopus 3HaHUH,
A. JlaBpIOBa (130¢.) 2020
JI2.2 |I1. dxomu HckyccTBeHHBIN HHTEILIEKT ¢ ipuMepaMu Ha Python CII6. : 000
(440 c.) "Muanekruka", 2019
3. Metoanueckue pa3padoTku
ABTODEHI, 3arnaBue H3narenscTBo, roj
JI3.1 CucteMbl HCKYCCTBEHHOTO MHTEIIeKTa: KoHcTekT dI'BOY BO
Bpanyn H.B. nexuuid ast odyuaromuxcs o OI1 6akanaBpuaTa Beex "TOHAYUI'C", 2023
HarpasieHuil moarotosku (135 c.)
JI3.2 CucteMbl UCKYCCTBEHHOTO MHTEIIEKTa: MeToanIecKie ®dI'BOY BO
H.B. bpanyn peKOMeHaH A5 TaO0paTOPHBIX U MPAKTUIECKHX "IOHAYUI'C", 2023

3aHsTHI A7 oOyuatormxcs mo Ol GakamaBpuara Bcex
HarpasieHui moarotosku (120 c.)

JI3.3 CucteMbl UCKYCCTBEHHOT'O MHTEIIICKTa: MeToAnuecKie ®I'BOY BO

H.B, bpanyn PEKOMEHJAIMH 10 OPraHU3aLUU CAMOCTOSTEIbHON "ITOHAYUI'C", 2023
paboTel ooyuarontuxcs mo OI1 6akamaBpuaTa Bcex
HarpasjieHuii moarotosku (125 c.)

4.2. Ilepevyenn pecypcos
HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHON ceTH "UHTepHeT"

5 bubmuoreka ®IBOY BO «JAOHEIKAS AKAJIEMUSA

VIIPABJIEHUSI M TOCYIAPCTBEHHOM CITYKEBbly | Mtps:/donampa.ru/biblioteka

2 | Open Machine Learning Course https://mlcourse.ai

Brenenne B MammHHOe o0OydeHme 0T «Bioinformatic

33 Institute»

https://stepik.org/course/4852/promo

Crnenuanuzanust MammHHOe OOy4YeHHE M aHalu3 JaHHBIX
D4 | ot «MockoBcKuii (pu3MKO-
TEXHUYECKUN MHCTUTYT

https://ru.coursera.org/specializations/machine-
learning-dataanalysis

[Mnardpopma xans mpoBeneHust copeBHoBaHW 1o Data

35 Science

https://www.kaggle.com




4.3. IlepeyeHb MpPOrpaMMHOro odecredeHHs

JIunieH3noHHOE M CBOOOZHO  PaclpoCcTpaHseMoe  HpOrpaMMHOE  OOecliedeHHe, B TOM  4YHCIe
OTEUYECTBEHHOT'O IIPOM3BO/ICTBA:
[lpu mpoBeneHWM JEKUUH HCIONB3YETCS AyIUTOPUS C MYyJbTUMEAMHHBIM 00OpYyAOBaHHWEM. AYAMTOPHBIC 3aHATHUS
IPOBOJISITCS B KOMITBPIOTEPHBIX KIaccax ¢ JOCTymoM K cetd MHTtepHer. [[ns mpoBemeHust KoHCynbTamuii B online-
pexxume ucronsiyercas LMS Moodle n SIanexc. Tenemocr.

[IporpamMmHoe obecrieueHue:

1. Oneparnonnas cucrema Windows 7 u BBITIIE.

2. TIO B cocraBe makera MS Office 2010 u Beime, Bkmoyas nporpammbl MS Project 1 MS Visio, muctpuOytus
Python BMecTe ¢ OCHOBHBIMU OMOTUOTEKAMH JIsl aHAIN3a JaHHBIX U MAKETHBIM

MeHeKepoM conda

4.4. IIpodeccuonanbHble 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI

KomnbproTepHass TexHMKAa C BO3MOXHOCTBIO HOAKTIIOUCHHS K cetu «VHTepHeT» M oOecrmedeHumeM JOCTyla B
JNEKTPOHHYIO  MH(pOpPMAIMOHHO-00pa3oBarenbHyto cpeny (DMOC @®I'BOY BO JOHAVYUIC), a Ttarke
BO3MOXKHOCTBIO MHIMBUAYaJIBLHOTO HeorpaHudeHHoro nocryna oOywarommxcs B ObC nu DMOC nocpenctBom Wi-Fi ¢
NEePCOHATIBHBIX MOOUIIBHBIX YCTPONCTB.

Python-6u0roTeka 11 HayYHBIX U MHXKEHEPHBIX pacuéroB http://scipy.org/

oubnmorexa ams pPEeKTUBHOM pabOThI C MHOTOMEPHBIMH MacCUBaMHt JAaHHBIX http://www.numpy.org/

OunbiroTeKa Ha s3bIKe TporpaMMupoBaHus Python mns Busyamusamum maHHbIX https://matplotlib.org

4.5. MarepuajJbHO-TeXHHYECKOe oOecrieyeHne TUCUMIIIUHBI

1. JlexunoHHbIE 3aHATHS. AYAHTOPHUU C MYJIbTUMEOUMHBIMH CpPEACTBAMH M HMEIOLIME BBIXOJ B CETh
«uTepHer». [lomMenieHus U POBECHUS ayIMTOPHBIX 3aHATHH, 000PYIOBaHHbIE Y4eOHOH MeOEIbIO.
2. JTabopaTtopHbie paboThl. KOMIBIOTEPHBIH KIIACC ¢ KOMILIEKCOM ITPOrPaMMHBIX CPE/ICTB,
MO3BOJSIIOIINX KaXAOMY CTYIOCHTY pa3padarhiBaTh NPOrpaMMHBIC pealu3alidi NPAKTUYECKHX 337ad B XOJe
BBITIOJIHEHUS
nabopaTopHBIX PadoT.
3. Ilpakrnyeckue 3aHATHA. KOMIBIOTEpHBIH KJIACcC ¢ KOMIUIEKCOM IPOTPaMMHBIX CPEJCTB, MO3BOJSIOMUX KaKIOMY
CTYACHTY pa3pabaThiBaTh NPOrpaMMHBIE peaIM3alud NPAKTUYECKUX 3afad B XOJAE BBINOJIHEHUS J1a0opaTOpHBIX
pabor.
4. CamocrosarenbHas paborta. bubmmoreka, umeromas pabouue Mecta AN CTYAGHTOB. AYIWTOPHH, OCHAIIEHHBIC
KOMITBIOTEPAMH C TOCTYTIOM K ceTH «HTepHEeTY.

PA3JIEJI 5. ®OHJI ONEHOYHBIX CPEJICTB

5.1. KonTponbHbIe BONPOCHI M 3aJaHUs

Bormpocs! k 3auery.

1. baitecoBckuii knaccudukarop. Ouenka npusHakos (Gaussian, Bernoulli, Multinomial). EM anropurm.

2. Knactepmzarus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Arcambmu. Soft and Hard Voting. Bagging. Cyuaiinsrii nec.

4. Metpuueckuii knaccugpukaropsl. KNN. WKNN.

5. JIuneitnas perpeccusi. LASSO, LARS. CART.

6. llepeBns pemenuii. UndopmarmionHsiil BeArpeim. Omudka KiaccupuKauy, SHTPONH, Kpurepuid JKuHU.
IIpynuHr.

7. I'moGanehblil mouck. Ciayuaiinsiii mouck. Grid search. Ciryuaitnoe 6myxnanue. baiiecoBckas onTUMuU3aIus.
8. Jluneitaas perpeccus. [lomuaomuansHas perpeccus. [ pedHEeBas perpeccusl.

9. AdaBoost. I'pagueHTHBIN OYyCTHHT pelIaroIuX AepeBbEB.

10. Knactepuzauus. Agglomerative Clustering. MeTpuku KiacTepu3aliH.

11. Onenka xnaccuduranuu. DpdexrnBHOCTH 1Mo [lapero. Precision-Recall m ROC xpussie. AUC.

12. Heitponnsie cetu. [leprientpon Pozenoiarra. O6paTHOE pactpocTpaneHue rpaanenTa. OyHKIINN aKTHBAIINH.
Softmax.

13. Jloxansusrit mouck. Hill Climb u ero pasHoBugaOCTH. OTXUT. | €HETHYECKH aNTOPUTM.

14. MeTton OImOpHBEIX BEKTOPOB. Sapa.

5.2. TeMbl MACbMEHHBIX padoT

[IucemenHbIe paboTHI HE TTPEYCMOTPEHBI.

5.3. ®oHA OLEHOYHBIX CPEACTB

®DoHJI OLIEHOYHBIX CPEICTB JMUCHUILIUHBI "CHCTEMBI HCKYyCCTBEHHOI'O HHTelUIekra' pa3paboTaH B
COOTBETCTBHH C JIOKaJbHBIM HOpMaTUBHEIM akToM PI'BOY BO "JOHAVYUI'C".

@DoHJ OLEHOYHBIX CPENCTB MUCIHUILINHBI "CHCTEMBl HCKYCCTBEHHOTO WHTEIUIeKTa' B IIOJHOM OOBeMe
MPEACTABIICH B BUJE NPUIIOKEHUA K naHHoMy PII/I.




5.4. Ilepeyenb BHI0OB OIIEHOYHBIX CPeICTB

YcTHBIi orpoc (KOHTPOINb 3HAHHUH pazzerna yueOHON TUCIUTUINHBI)
CobecenoBanue (caMocTosTENNbHAS padoOTa)
WHnuBuIyabHBIE 3aaHUS (BBITOHSIIOTCS Ha JIA0OPATOPHBIX 3aHATHIX )

PA3JEJI 6. CPEJCTBA AJAIITAIIUU TPEIIOJJABAHUA JUCHUIIJIMHBI K
INOTPEBHOCTAM JINL C OTPAHUYEHHBIMHU BO3SMOXKHOCTAMMUA 31OPOBbSA

B cnyuae HEOOXOAMMOCTH, O0YYArOIIUMCS U3 YUCIIA JIMII ¢ OTPAHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbs (110
3asIBJICHUIO OOYyYarolierocs) MOTYT MpeiaratbCs OJHU W3 CICAYIONUX BapUAHTOB BOCHPHUSTHS HHGOpMAIVH C
Y4ETOM WX WHAMBHIYyaIFHBIX MICUXO(U3NIECKUX 0COOEHHOCTEH:

1) ¢ mpUMEHEHUEM 3JICKTPOHHOI0 O0YUYEHMS M JMCTAHIIMOHHBIX TEXHOJIOTHH.

2) ¢ IPUMEHEHHEM CIICIUAIBHOr0 000PY0BaHUs (TEXHUKH) U MPOrPAMMHOrO O0ECIICUCHHS, UMCIOIIUXCS B
OI'bOY BO "JOHAYUIC".

B mnpomecce oOydeHuss mpu HEOOXOOUMOCTH [UIsI JIMIl C HapyHICHWSMH 3pEHHs, CllyXa W OIOPHO-
JIBUTATEIBHOTO allapara IpeAoCTaBISIOTCS CIeyIOINe YCIOBUS:

- JUISL JTUI] C HApYIICHUSMH 3PCHUS: y4eOHO-METOIUYECKUEe MaTepHasbl B TNedaTHOW (hopMe yBETUYCHHBIM
mpudToM; B (opMe DIEKTPOHHOTO JOKyMeHTa; B (Qopme ayawmodaiina (mepeBox ydeOHBIX MaTepHajoB B
aynuodopMart); WHAMBHUIyaJbHBIC 3aJaHUS U KOHCYJIbTAIIUH.

- Ui I C HapyNICHWSIMH CIyxa: Y4eOHO-METOAMYECKHE MaTepuanbl B medaTHod Qopme; B (opme
AIIEKTPOHHOTO JOKYMEHTa; BHUIEOMATEepPHallbl C CYOTHTpaMu, WHIWBUIYaJbHBIE KOHCYIHTAIlMM C IPHUBICYCHUEM
CYpAONEPEBOIUHNKA; HHANBUIYaIbHbBIC 3a1aHUs M KOHCYJIbTAIIHH.

- IS JUIl C HApyIICHUSMM OIOPHO-IBUTaTEILHOTO alapara: y4e0HO-METOIUYECKUE MaTepuaibl B
nedatHod Qopme; B ¢GopMe DIEKTPOHHOTO JIOKYMEHTa; B Qopme ayauodaiia; HWHIUBUAYAIbHBIE 3aJaHus U
KOHCYJTBTAITHH.

PA3JIEJ 7. METOANUYECKUE YKA3AHMS 1151 OBYYAIOIIMXCS IO YCBOEHUIO
TACIATLTAHBI

JIeKMOHHBIE 3aHSATHS TMOCBSIICHBI PACCMOTPEHMIO KIIOUEBBIX, OA30BBIX MOJOKEHHH Kypca W Pa3bsCHEHHIO
y4eOHBIX 3aJaHUi, BHIHOCUMBIX HA CAMOCTOSATEIbHYIO IPOPAOOTKY.

JlaboparopHble pabOThl MNpeAHA3HAYEHBI JJS MPHOOPETEHHs OIBITa TMPAKTUYECKOM peaju3allid  OCHOBHOM
npodeccroHanbHOM  00pa3oBaTeNnbHOW NporpamMMbl. MeToaMdeckue yKa3aHusi K  Ja0opaTopHBIM — paboTam
npopalbaTHIBAIOTCS CTYIACHTAaMH BO BpPEMsI CaMOCTOSATENbHOH moAroToBku. HeoOXomumblil ypoBeHb HOATOTOBKU
KOHTPOJIMPYETCS Tepel TPOBEASHUEM JIAOOPATOPHBIX padorT.

CamocTosiTenbHass paboTa CTYIEHTOB BKIIOYAET CIEAYIONIME BHUABL: NPOpPadOTKa Y4eOHOro Marepuaya JICKIH,
HOATOTOBKA K JJa0OpaTOPHBIM paboTaM, IOATOTOBKA K TEKYIIEMY

KOHTPOJIIO W JPyTUe BUJIBI CAaMOCTOSTEIbHOW paboThl. Pe3ynbTaThl BceX BHIIOB PaOOTHI CTYAEHTOB (pOpMHpYIOTCS B
BUJI€ HMX JIMYHOTO DPEHTHHIa, KOTOPBHIA YYHUTHIBAE€TCS Ha NPOMEKYTOUHOM arrectanuu. CamocTosTenbHas paboTa
NpeAyCMaTpUBACT HE TOJBKO NPOPa0OTKy MaTepHalioB JICKIHMOHHOTO Kypca, HO M HX PacIIMpEeHHE B pe3yibTaTe
MIONCKA, aHAJIN3a, CTPYKTYPHPOBAHUS

Y TIPEJCTABIICHUS] B KOMIIAKTHOM BH/IE COBPEMEHHOM MH(OPMAIINU 13 BCEX BO3MOKHBIX

HUCTOYHHKOB.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCS B TEUEHUE KaXKI0TO MOIYJIS.

OcBoenne Mojyns U ero yclenrHoe 3aBeplIeHHe Ha CTaJul MPOMEXYTOUHOW aTTeCTallid BO3MOXHO TOJBKO MpHU
perynsipHOi paboTe BO BpeMsi ceMecTpa M IUIAHOMEPHOM NPOXOKICHUHM TeKyllero KoHTpois. HaOpare pedtuHr 1o
BceM OnokamM Moaynss B KaXIOM CEeMecTpe, MPOMTH IUIAHOBbIE KOHTPOJBbHBIE MEPONPUSATHS B TEUCHHUE
9K3aMEHAIMOHHOW CECCHH HEBO3MOXKHO.

st 3aBepieHus padOTHl B CEMECTPE CTYAEHT JOJKEH BBIIOJHUTH BCE KOHTPOIBHBIE MEPOTIPHUSITHSI.

[IpomexyTouHas arrectanus MPOXoIuT B (opMe 3aueTa.
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HHACITIOPT ®OHJAA OHEHOYHbLIX CPEJACTB

PA3JIEJ 1.

mo AIMCIOMIIJINHE

«CucremMbl HCKYCCTBCHHOI'0 MHTCJIJICKTA»

1.1. OcHoBHBIC CBeIeHHUSA 0 TUCHHUILIHHE

XapaKTepUCTUKA THCIUIUIMHBI
(cBeneHust cOOTBETCTBYIOT pazzaeny PIIJI)

Tabnuua 1

OOpa3zoBaTenbHas IporpaMmma

OakanaBpHar

HaHpaBHeHI/Ie IIOATOTOBKH

38.03.01 DxonoMuKa

[Ipoduns «["'ocygapCTBEHHbIE U MYHUIIUTIATbHbIE
(buHaHCHI»
KonnuectBo paznenoB yueOHOM 3
JIUCIIUIUIAHEI
JluciunmHa 0a30BOM  YacTH
b1.0.20

o0pa3oBaTeIbHOM MPOTrpaMMBI

DopMBbI KOHTPOJIS

Pa3HoypoBHEBBIC 3a1aHUS,
nJabopaTopHbIe padOTHI,
YCTHBIN OIPOC, TECTOBBIC 3aIaHUS

llokazamenu

Ounas popma oOyueHuUs

KonuuecTBO 3aueTHBIX CIANHUIL

(KpenuToB) 2
Cemectp 5
Oowan mpyooemkocmao 79
(akadem. uacoes)

Ayoumopnaa  KoHmaxkmuas 56
paboma:

JIeKIMOHHbBIE 3aHATHUS 18
[IpakTrueckue 3aHATUS 18
JlabopatopHbIie pabOThHI 18
Koncynbsranuu 2
CamocrosiTeqibHas padora 16
KonTpoiasb -
Dopma npomerHcymouHol S

ammecmayuu




1.2. IlepeyeHb KOMIIETEHUMH € yKa3aHHEM 3TaloOB (pOPMHPOBAHUA B
npouecce 0CBOCHUsI 00pa3oBaTeJIbHOM NPOrpaMMbl

Tabnuma 2
[lepeyeHb KOMIIETEHIIMN U UX DJIEMEHTOB
Nuaukarop
DneMeHThl uHuKaTopa | Mumekc
Komnerennus KOMIIETCHIUHU U €r0
KOMITETEHIUU AJIEMEHTA
(dbopMynrpoBKa
I1K-6. [IK-6.1. Ucnonw3yer | 3nams:
Cnoco6HOCTh 3HAHUE OCHOBHBIX | THIBI 33]1a4 MAITUHHOTO
UCIIOJIb30BATh METO/]IOB oOy4eHus u [1K-6.1
3HAHUE OCHOBHEIX HCKYCCTBECHHOI'O INPUMCHACMBIC K HUM 3-1
METOJ/10B WHTEJJICKTA B KJIaCChlI aJI'OPUTMOB
VMCKYCCTBEHHOT'O MOCJIEAYIOLIEH OCHOBHBIC HaIIpaBJIICHUA
UHTEIIEKTA B npodeccroHanbHol | PA3BUTHA NCCIACTOBAHUN | - & 4
HOCIIE Y FOLIEH JEATEILHOCTH B 00nacTu cuctTeM 3-2
po)eCcCHOHANTBHOM HCKYCCTBCHHOTO
NeSATeIbHOCTH B MHTCJIICKTA
KAYECTBE HAYUHBIX TEOPETHYECKUE OCHOBBI [K-6.1
aJITOPUTMOB
COTPY/JIHUKOB, 3-3
. MaIIMHHOTO 00yUYeHHUs
npenojaaBaTenei
Ymemo:
o0pa3oBaTeIbHBIX
. MOATOTOBUTH TAHHBIE K [1K-6.1
OopraHu3anun
VCII0JIb30BAHUIO V-1
BBICIIETO
5 aNropuT™Ma MalluHHOTO
o0Opa3oBaHus, OGyueHus
MHXCHCPOB, UCII0JIb30BaTh [K-6.1
TEXHOJIOTOB COBpPEMEHHBIE V.2
IPOrpaMMHBIE CPEJICTBA
aanTUpOBaTh
anroput™Mbl MamuaHOro | I1K-6.1
O0Oy4YeHHUSI K PEIICHUIO VY-3
MPaKTUYECKUX 33]1a4
Baaoemos:
METOI0JIOTUEN
g y IK-6.1
pa3pabOTKH penieHui B-1
MaITUHHOTO O0yYeHHUS
npuMepamu
MPaKTUYECKOTO
MPUMEHEHHUS [1K-6.1
apXUTEKTYP B-2
HCKYCCTBEHHOI'O
WHTEJUICKTa
METOJIaMU OHJIAH
A . | TIK-6.1
TECTUPOBAHUS PEIICHUIN B-3

MaIllMHHOTO O0y4YeHUs!




Tabmuna 3

Oranbl pOpMUPOBAHUS KOMIIETEHLIMN B MPOLECCE OCBOCHUS OCHOBHOM

o0pa3oBaTeabHOM MPOrpaMMBI

o/

Kontponupyemsie
paznenbl (TEMBbI)
JTUCIUTUTUHBI

DTamnsl
dbopMHpoBaHUs
KOMIIETEHIIUI
(HOMeEp
ceMecTpa)

Kon nnaukaropa
KOMIETEHIIUU

HaumenoBanue
OILIEHOYHOT'O
CpelcTBa

Pasznen 1. BBenenue

B HCKYCCTBGHHBIﬁ HHTCEIJICKT 1 OCHOBHBIC MCTOAbI
MallITMHHOI'O O6yquI/ISI JIIsA pa6OTBI ¢ TaOJIUYHBIMHU JaHHBIMHA

Tema 1.1.
OcHOBHBIE 3ajadu
CUCTEM
UCKYCCTBEHHOTO
UHTCIIJICKTA.
Knaccuduxanmus,
KJIacTepH3aIus,
perpeccus. Tumsl
MaITuHHOTO
0o0y4eHus: C
yauresem, 6e3
YUUTENS, C
YaCTHUYHBIM
PUBJICYEHUEM
YUHTEIIS, O0yYeHHUE
C TIOJIKPETIJICHUEM.
Kiaccudukanus Ha
npuMepe
anroputMma k-
OJDKaNIIIIX
coceneii (kKNN).
MeTpuKku OLEHKH
KJIaCCH(pUKAITUH:
MIOJTHOTA, TOYHOCTb,
F1, ROC, AUC.
Bammnannonnas u
TeCTOBas BHIOOPKA.
Kpocc-Banunanus.
PaGora ¢
KaTeropuaabHbIMH
MpU3HAKAMH.

PasHoypoBHeBbIe
3aJlaHu,

TECTOBBIC
3aJIaHus,

naboparopHas
pabora Nel

Tema 1.2.
Perpeccusi.
MeTpuKu OLIEHKHU

Pa3zHoypoBHEBEIE
3aJaHus,




perpeccun: MSE,
MAE, R2 —

K03 puLeHT
J€TepMUHALINU.
Jluneninas
perpeccus,
MOJIMHOMHUAJTbHAS
perpeccus.
[Tepeobyuenue u
peryisipusanus,
rpeOHeBas
perpeccusi, LASSO,
Elastic Net.
JIuneviHble MOEIIH
TUISt
KJaccuuKaImm.
ITepuenTpos,
JIOTUCTUYECKas
perpeccus,
MOJTHOCBSI3HBIC
HEHPOHHBIE CETH,
CTOXAaCTHYECKUI
rpaJUEeHTHBIN
CIIyCK M 00paTHOe
pacrpocTpaHeHue
rpaJiieHTa.
Perynspuzanus
JIMHEHNHBIX
MoOJeJIen
KJIAaCCU(UKAITIUH.

TECTOBEIE
3a7aHusl,

nabopaTopHas
pabota Ne2

Tema 1.3.
Knacrepuzanus. k-
means, k-means++,
DBSCAN,
arjoMepaTHuBHas
KJIAaCTepU3AIUA.
MeTpuKku OLEHKHU
KJIACTCPU3ALUH.

Pa3zHoypoBHEBEIE

3aJIaHus,

TECTOBBIC
3aJIaHus,

nabopatopHas
pabota Ne3

Tema 1.4.
ANTOpUTMBI,
OCHOBAaHHBIE Ha
MIPUMEHECHUU
pelarmmx
JEPEBBEB.
Kpurepun

Pa3zHoypoBHEBBIE

3aJIaHus,

TECTOBBIC
3aJIaHus,

nabopatopHas




paszesieHus y3ina:
UH(}OPMAIMOHHBIN
BBIMTPBILL,
Kkputepui [pxunu.
Ancamb6nu
pelarmnx
NEPEBBEB:
CJIy4aiHbIN Jec,
rpaJuEHTHBIN
OYyCTHUHT.

MeTton onopHbIX
BeKTOpOB. [Ipsimas
u oOpaTHas 3ajaya.
Onpenenenue
OTOPHBIX BEKTOPOB.
S nepHbI TPIOK.

pabota Nod

Paznen 2. Cuctembl riay0oKoro oOy4eHus

Tembr 2.1.
Heiiponnsie cern.
OYHKIIUHA OMTHOKH
HEUPOHHBIX CETEU U
oOydeHue ¢ [1K-6
[IOMOIIILIO 5 I1K-6.
00paTHOro I1K-6
pacmpocTpaHeHUs
rpajiveHTa.
[Tonsitue 631ua 1
AIOXHU.

Tewma 2.2. Pabora ¢
U300paKEHUSIMH C
MOMOIIIBIO
HEUPOHHBIX CETEM.
CBepTouHbIe
HEUPOHHBIE CETH.
Onepanuu CBEpTOK,
max-pooling. [TK-6
[lonynsipabie 5 [TK-6.
APXUTEKTYPEI [1K-6
CBEPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpancdepnoe

Pa3znoypoBHEBBIE

3aJIaHus,

TECTOBBIC
3aJIaHus,

nabopaTopHas
pabota NoS5




oOydeHmue.

Tema 2.3.
O6paboTtka
TekcToB. PaboTa ¢
€CTECTBEHHBIM
SA3BIKOM C
MIOMOILIBIO
HEUPOHHBIX CETEM.
BexropHsble
pEACTaBICHUS IS
TekcTa: word2vec,
skipgram,

CBOW, fasttext.
PexyppeHTHBIE
HEHPOHHBIE CETH,
LSTM, GRU.
Tpancdopmepsl,
BERT, GPT.

Pa3zHoypoBHEBEIE
3a/1aHus,

TCCTOBBIC

3aJIaHusl,

nabopaTopHas
pabota No6

Paznen 3. OOyueHue ¢ NogKperIeHHEM

Tema 3.1. IlonsTus
areHTa, Cpebl,
COCTOSTHHS,
JEHUCTBUHN U
Harpaapl. OyHKIHS
IIEHHOCTH
cocrosinug (Value
function) u
GbyHKIHS KauyecTBa
JIEHUCTBUA
(Qfuntion).
OnruMuzanus
CTPaTEeTHH C
TTOMOIIIBIO
MaKCHMU3AIUH
(bYHKITUH TIEHHOCTH
1 KauecTBa. Q-
obOydeHue.

[1K-6.1 3-1,2,3
[1K-6.1 V-1,2,3
[1K-6.1 B-1,2,3

Tema 3.2.
I'my6okoe
obydeHue ¢
MNOAKPCINICHHUCM.
Deep Q-Networks,
Actor-critic.

[1K-6.1 3-1,2,3
[1K-6.1 V-1,2,3
[1K-6.1 B-1,2,3

Pa3znoypoBHEBbIE
3a/1aHus,

nabopaTopHas
pabota Ne/

YCTHBIN OIPOC




PA3JEJI 2.
TEKYIAI KOHTPOJIb IO JJUCHUIJIUHE
«CI/ICTeMbI I/ICKyCCTBeHHOFO HHTCIJICKTAa»

TekylMii KOHTPOJIb 3HAHUM HCHOJIB3YETCS JUIsl  OIEPAaTUBHOIO U
pPEryJISIpHOrO  yIpaBieHUss  y4eOHOM  JeATenbHOCThIO (B TOM  4YHCIIE
CaMOCTOSITEILHON PaboTOM) 00yUarOIIUXCS.

B ycnoBusix OajuIbHO-PEUTHHIOBOM CHUCTEMbI KOHTPOJISI PE3yJbTaThl
TEKYIIEro OLICHUBAaHUS OO0YyYalolIerocsi HCHOJB3YIOTCS Kak IOKa3aTellb €ro
TEKYyIIEro peuThHra. TeKylmHil KOHTPOJIb YCIEBAEMOCTH OCYLIECTBIACTCS B
TEYEHHE CEMECTpPa, B XOJ€ MOBCEAHEBHON yueOHOIl paOOThl MO MHIWBHUAYATbHOU
WHULIMATUBE IIpernojasarensd. JlaHHbIM BUJA  KOHTPOJISA  CTUMYJMPYET Y
oOy4aromerocsi CTpeMJeHHe K CUCTEeMaTUYECKON CaMOCTOSITeNIbHONW paboTte IO
U3YUYCHUIO TUCLUIUIMHBI.

Tab6auma 2.1
Pacnipenenenue 6anioB o BugamM yuyeOHOU E€ATEITbHOCTH
(OambHO-pEUTHHTOBasE CUCTEMA)

Bun 3aganus
HanmenoBanue
Pasnena/Temst | jpp 113 Beero K3P Cp
(P3) satemy | (T3,YO) | (YO)
P.1.T.1.1 7 9
P.1.T.1.2 8 9
P.1.T.1.3 8 ° 9 > >
P.1.T.14 8 9
P.2T.2.1
P.2.T.2.2 8 5 11 5 5
P.2.T.2.3 8 10
P.3.T.3.1
P.3.T.3.2 8 ° 13 > >
Hroro: 1006 55 15 70 15 15

[13 — npakTUYeCcKOe 3aHATHUE;

JIP — naGopaTopHbie pabOThI

T3 — TecToBBIC 3aJaHUS;

YO — ycTHBIi ompoc;

P3 — pazHoypoBHEBBIE 3a/1aHUS;

K3P — koHTpOabs 3HAHUH TIO pa3aeny;

CP — camocTosTenbHas padoTa 00ydaromerocs

2.1. PexomMeHaamum 1O OIEHHBAHUIO JA0OPATOPHBIX PpPadoT
o0yJarommxcs

MakcumaJibHOe Kpurepun




KOJIUYECTBO 0aJ1IJIOB*

OTJIMYHO

OOyuaromuiics  BBINOJHMI  33aJaHHE  IOJHOCTBHIO
NPaBUIBHO; JIOTUYHO, YETKO U SICHO HM3JIaracT OTBETHI
Ha  TIOCTaBJICHHBIE  BONPOCH;  OTBET  HOCHT
CaMOCTOSITETTbHBIN XapaxTep, oOyyJaromuiics
BBITNIOJIHUJI JIaOOpaTOpHbIE PAOOTHI B MOJTHOM O0BEME.

Xopouo

IIPW BBITIOJIHGHUH 33JIaHUS OOYYArOIIUICS JTOIMYCTHII
OTJICJIbHBIE HETOYHOCTHU (HECYIIECTBEHHBIC OIIUOKH);
OTBET OTJIIMYAETCS MEHBIIEH O0O0CTOSATENLHOCTEIO,
IyOMHOM, OOOCHOBAaHHOCTBHIO W TIOJHOTOMW; OJHAKO
JOMYIICHHBIC  OIMIMOKM  HWCIHPABISAIOTCS  CaMUM
CTYJICHTOM  TIOCJI€  JOTOJHHUTCIBHBIX  BOIPOCOB,
oOy4aromuiicss BBINOJHUI J1abopaTOpHbIE pabOTHI B
IIOJIJHOM OOBEME.

Y 10BIETBOPUTEIHHO

IIPH BBITIOJTHECHUU 3aJaHKS OOYYArOIIMICS JTOMYCTHII
HETOYHOCTH W  CYIICCTBEHHBIC  OIIMOKHW;  TIpHU
apryMEHTAaIlMd  OTBETa CTYJACHT HE MPUMEHSCT
TEOPETUYECKUEC 3HAHUS JIIT OOBSICHCHHMS JIOMYIEHHBIX
OIIMOOK, B IICJIOM OTBET OTJIMYACTCS HU3KUM YPOBHEM
CaMOCTOSITENTLHOCTH,  OOYYAIOIIMKCS  BBITTOJHUI
1abopaTopHbIe pabOTHI B TIOJIHOM 00BhEME.

HeynosnerBoputensHo

OOyuaromuiicss HEe BBITOJHHUI 3aJlaHue; B OTBETE Ha
BOIIPOCHI CTYJICHT JIOIYCKAaeT ONTMOKH B OTNPEACIICHUH
OCHOBHBIX TOHATHH; OECTOPSAAOYHO W HEYBEPEHHO
u3jaraeT Marepual, OOYyYaroIMiCcsS HE BBITOIHUII
JabopaTopHbIe pabOTHI B TIOJIHOM 00BEME.

* [IpencraBneno B Tabmure 2.1.

THUITIOBBIE 3ATAHUA IJIAA IABOPATOPHBIX PABOT IJISA
INPOBEPKH YPOBHSA KOMIIETEHIIUU

Pa3znen 1. BBeieHne B HCKYCCTBEHHbI NHTEJJIEKT M OCHOBHBIE METO/bI
MAIMHHOT0 00yUYeHHs JJIs1 padoThl ¢ TAOJUYHBIMU JAHHBIMH

Jlabopamopnasa paboma Nel

Metonbt pabotel ¢ Tabmunamu B Python. Arperamus u BU3yaiau3anus
naHHbIX. [I[poBenenre nepBUYHOrO aHAIN3a TAHHBIX.

Ilenn: m3ydenme MeTomoB paboThl ¢ naHHBIMEH B Python m mpoBenenue
MIEPBUYHOTO aHAIN3a JAHHBIX.

3amanue: 3arpy3ute nmaracer B pandas matadpeiim. BreiBeawTe OCHOBHBIC
napameTpel aatacera. Omnpenenure, CKOJBKO B JaTAaceTe CIy4aeB OTCYTCTBUSA

npusHakoB. Onpenenure,

CKOJIbBKO IIPHU3HAKOB ABJIAIOTCA KaTCTOpHaJIbHBIMU.

Busyanusupyiite pacnpenenceHue NPU3HAKOB IO KiaccaM. Busyanusupynirte
3aBUCUMOCTb MEX]y ITPU3HAKAMU.




Jlabopamopnasa paboma Ne2

Hcnonb3oBanue W cpaBHeHWe anroputMoB kimaccudukarmm:  KNN,
pelIaronye 1epeBbes U X aHCaMOJIH, JJIOTUCTUYECKAsl PErPECCHs.

Lenu: npuMeHEeHHE U OLIEHKA aJTOPUTMOB KJIacCU(UKAIIH.

3amanue: Pazgenute mpatacer Ha oOyyaromMii W BaduJAllMOHHBIA C
COXpaHeHHeM Mponopuui kinaccoB. Knaccuuuupyiite TOYKM U3 JaTacera C
nomotibio anroput™MoB kNN, noructuueckoit perpeccun, CART, cnydaitHoro
neca, CatBoost. ITlonOGepute mnydinue mnapamMeTpbl aJrOPUTMOB C IOMOIIBIO
BaNuAAIMOHHON BBIOOpKH. CpaBHUTE BpeMs pabOThl alrOPUTMOB M 3aBHUCHUMOCTb
oTTpe00pabOTKU JTaHHBIX.

Jlabopamopnasa paboma Ne3

Hcnonb3oBaHue U OLEHKA alropuTMOB perpeccuu. [logbdop onTumanbHbIX
apaMeTpOB PETPECCHH.

Lenu: n3ydyeHue anropuTMOB PETPECCUMU.

3ananue: IlpumeHnTe METON TMHEHHON PErpeccuu sl pelICHUs 3a1a4l Ha
natacete. JloOaBbTe B JaraceT IMOJMHOMHUAIbHBIE Tpu3Haku. JloOapmusiite
NpU3HAKU TOKa HE YBUAUTE TMepeoOyuyeHHe Ha BalUIAIMOHHOM JlaTacere.
[Ipumenute rpeOHeByto perpeccuto U LASSO, 4robsl wu30aBUTHCA OT
nepeooyyeHus.

Jlabopamopnasa paboma Ned

OnTumuzanoHHble 3afadud W ux pemeHus. [logbop runepnapameTpoB
ITOPUTMAC TTOMOIIBI0 METO0B ONTUMU3AIUU

Lenu: u3ydyeHue anropuTMOB PEIICHUs ONTUMHU3AIMOHHBIX 3a/1a4.

3aganue:

1. OnTuMu3upyiTe JUIMHY MaplipyTa B 3aJ1a4€ KOMUBOSIKEPA C TIOMOIIIBIO
anroputmoB hill climb, omkura u reaeTrudeckoro anropurMma. BeiBenure
MOJIYYUBIIUIACS MTYTh U €r0 JJTHHY.

2. OnTUMHU3UpYITE TUTIEpIIApaMETPhl AIrOPUTMa MAITMHHOTO 00ydYeHus (Ha
BHIOOpP) C MOMOIIBIO CIIYYallHOTO ITOWMICKA, MOWCKa Mo pemeTke, aaroputMa hill
climb, reneTndeckoroanropuTma.

Pa3nen 2. Cucremsl riry0okoro ooyueHust

Jlabopamopnas paboma Ne5

Kiaccudukanus nzoopaxkeHuit u TpanchepHoe oOydeHue.

Ilenn: w3yueHne MeETOMOB TyOOKOTO OOydeHus s paboThl ¢
M300paKEHUSMHU.

3ananue: 3arpy3uTe JaTaceT M CO3JIailTe UTEepaTop JUIsl MOJEIU IIyOOKOro
oOydeHus. 3arpy3ute npenodydeHnyro Ha ImageNet cBepTounyro ceth (AlexNet,
VGG win ResNet) u no6aspre k backbone momHocBsI3HBIN citoit muist 00OydeHusI.
OOyuute HelipoHHylo ceTh Ha ImageNet, BuszyanuszupoBaB rpaduk (yHKIUU
MoTeph Ha oOOywawIllieil M BaluJallMOHHOW BbIOOpKe. Peanusyiite Momyib



MPUMEHEHUS HEHPOHHOW CETH K JaHHBIM, MPOBEPHTE KayeCTBO OOYYCHHUS Ha
TECTOBOM BBHIOOPKE.

Jlabopamopnasa paboma Neb
PaboTa ¢ TekcTaMu ¥ UX BEKTOPHBIMH MPEICTaBICHUSIMHU.
Ienn: n3ydyeHue Moeel BEKTOPHOrO IIPEICTABICHNS TEKCTOB.
3ananue: Ckavaiite npenoOydeHHble BeKTOpa Juis cioBaps. C MOMOIIbIO
moboro kinaccudukaropa MammaHOro obydenus (KNN, SVM, CatBoost)
KiaccuuuupyiiTe  TEKCTbl W3  Jaracera 10 CyMME BEKTOPOB  CIIOB.
Knaccupunmpyiite Tekctsl ¢ momoibio LSTM cetn.

Pasznen 3. O0y4enue ¢ mogKpenieHueM

Jlabopamopnasa paboma Ne7
[Mpumenenne Q-Networks ms perieHust IPOCTHIX OKPYKEHUH.
Lenu: n3ydyeHue nmMpuMEHEHUsT OOyYECHHS C TOJKPETUICHHEM JJIsl pelieHui
3aJ1ay KOHTPOJISL.
3amanue: OOy4yuTe TMPOCTYH TMOJHOCBA3HYIO Q-ceTh I penieHus
okpyxxenus LunarLander.

2.2. PexoMeHIaUMHU MO OUEHUMBAHMIO KOHTPOJIS 3HAHMH MO pa3aeny
AUCUMILUTHHBI 00Y4a0uXCsl

2.2.1. KonTpons 3HaHWi MO pazaenaM 1-2 JUCHUIUIMHBI TPOBOJUTCS B
dbopme TecTUpOBaHUS.

B 3aBepmieHMM M3ydeHHS KaXJOTO pasjeia  JAUCHUIUIMHBI  MOXKET
IPOBOJIUTHCS  TECTUpOBaHHWE (KOHTPOJb 3HAHMK 1O pasleny, pyOeKHBIH
KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBINOJHECHHUS TEKYIIUX TECTOBBIX 3aaHUN
olleHMBaeTcs B Oamaax. MakcHMMalIbHOE KOJIMYECTBO OaUIOB II0 TECTOBBIM
3QIaHUSIM OTIPEIEIIAETCS MPEToaBaTelIsIM U IPeICTaBIeHo B Tabnuie 2.1.

TecToBble 3a/1aHMs TPEACTABICHBI B BUJIE OIICHOYHBIX CPEJICTB M B ITOJTHOM
o0beMe TIpeicTaBIeHbl B OaHKE TECTOBBIX 3aJaHUN B JJICKTPOHHOM BHjie. B porme
OIICHOYHBIX CPEACTB IPECTABICHBI TUIIOBBIC TECTOBBIC 3aJIaHM, Pa3paOOTaHHBIC
JUTISL U3YUYCHUS TUCIHUIUIMHBI «CUCTEMBI UCKYCCTBEHHOT'O HHTEIIICKTA.

THUITOBBIE TECTOBBIE 3ATAHUA JIUISA ITPOBEPKHU YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Pa3nen 1. BBegeHue B MCKYCCTBEHHbIM MHTEJIEKT U OCHOBHBIE METO/IbI
MAIIMHHOT0 00yuYeHHs JAJIs1 padoThl ¢ TAOJUYHBIMU JAHHBIMH

1. Kro B 50-e romer XX Beka co37adl MaTeMaTHYECKYIO MOJECIIb
(GYHKIIMOHUPOBAHUS CETEN HEPB-HBIX KJIETOK KUBOTO OpraHu3Ma?

a) Anad TwropuHr

6) ®pank Pozentomart



B) UBan IlaBnoB

r) bun [efite

2. YacTh METOJIOB MCKYCCTBEHHOTO MHTEIICKTA, O3HAYAIONIAsT U3BIICUCHUE
3HAHUU U3 TAHHBIX:

a) Data Science

0) CrarucTuka

B) Data Mining

r) Big data

3. HaxaTtuem kakux KJaBUII MOKHO 100aBUTH siueliku B Notebook Jupyter
(Bo3moskHO 60Jiee 0JTHOTO MPaBMWIILHOTO OTBETA)?

a)M

0) A

B)Y

r)C

n) B

4. S3plkMm  mporpaMMHPOBAHUS, KOTOPBIE OTHOCATCS K OOBEKTHO-
opueHTUpoBaHHOW mapaaurme (Bo3moxkHO 00jiee 0JTHOTO PABMIIBHOTO OTBETA):

a) Python

0) Haskell

B) C#

r) C

5. Kro sBnsiercs coznatenem sizbika Python?

a) 'suno Ban Poccym

0) Mapk LlykepOepr

B) Jlennuc Putun

r) Tomac Kypu

6. Ywucno ¢ muaBaromiei Touko 0003HavYaeTCs:

a) list

0) bool

B) Int

r) float

7. S=list('12345') C momomsto ¢pynkiuu list() cozgaercs:

a) MHOXeCTBO

0) Koprex

B) Cnncok

r) CinoBapb

8. Kaxkum Oynet pe3ynbrar:

In [1]: a={1, 2, 3}

a.intersection_update({1, 5})
print(a)

a) {1}

0) (2, 3,5}

B) (1, 2, 3,5}

r)(1,1,2 35}

9. ®ynkius tuple() npumensiercs 1is:



a) O4nCTKH KOpTeXka

6) Ouncrtka crnmcka

B) Co31aHus MyCTOr0 KOpTEXa

r) [lo6aBneHus seMeHTa B KOHEI[ CITUCKa

10. Kaxkoe HazHaueHue QyHKIHIA COOpaHHBIX B MO Iy e random?

a) O6paboTKa CTATUCTUYECKUX JIAHHBIX

0) MaremMatuyeckue pacyeTbl

B) Pabora c 6azamu TaHHBIX

r) ['enepanus cayyallHbIX YKCel

11. Kakoii maccuB ObUT CreHEepUpPOBaH MPU BHINOJHEHUU WHCTPYKIIUU
data=np.linspace(10, 18, 5)?

a) [10.,12., 14., 16., 18]

0) [10., 15.]

B) [10., 18., 5]

r) [10, 15]

12. bein co3maH JnByMepHbI MaccuB Mas. Kakoit pesynsTaT OyaeT
BBIBE/ICH B KOHCOJIb TIPU BBI-TIOJIHEHUU UHCTPYKIIUU print(mas|3, 3]):

mas=np.array([[-8, 3, 18],
[1e, 2, @],
[7, 17, 4]1)

print(mas[3, 2])

a)4d

6)-8

B) 0

r) Byner BeiBeeHa ommbka
13. beu1 co3maH nByMepHbI MaccuB Mas. Kakoit pesynsTaT OymeT
BBIBEJICH B KOHCOJIb TIPH BBITIOJTHEHUU MHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8, 3, 18],
[1e, 2, @],

print(mas[3, 355, oD

a)—8

0) byner BeiBeieHa ommobOKa

B) 0

r) 4

14. TIllaxmaTHBIN CyNepKOMIBIOTEP, KOTOPBINA BBHIMIPAI MAaTy y YeMIIMOHA
mupa no maxmaraMm ['appuKacmnaposa:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JIJoMmoHOCOB-2

15. C noMouipl0 Kakoro CMMBOJIa MOKHO CO3/1aTh 3aroJIOBOK Ha SA3bIKE
pa3metku Markdown?

16. a)*

0)#

B) %

2]
4



r) &

17. Kakue Teru UCHONB3YIOTCA JJISI CO3/IaHUsI KUPHOTO MIpudTa Ha A3BIKE
pasmerku HTML?

18. a)<I>...</I>

6) <P>...</P>

B) <SUB>...</SUB>

r) <B>...</B>

19. Kakoif cuMBOJI HUCHOJB3YyeTCS g HaOopa (GOpMyJbl C MOMOIIBIO
LaTeX B Notebook Jupyter?

20. a)$

0) %

B) //

r) &

21. Kakwue BapuaHTBl IMEH IIEPEMEHHBIX TOMyCTHMBI B Python?

a) x1

0) k&

B) _main

r) 1x

1) neW_IepeMeHHas

22. C moMmoInpl0 KakoW orepanyu HaJl ABYMS IEJIBIMH YHCIaMU MOYKHO
MOJIYYUTh OCTATOK

a) %

0)/

B) //

r)*

23. Ilycth mepeMeHHON a MpUCBOEHO 3Ha4yeHWe 5, T. €. a = 5. Kakue
omnepalur BO3MOKHBI?

a)a+=1

0) a/*=3

B) a=a+l

r) all=2

24.  Jlns gyero npuMeHseTcs QyHKus inpoot()?

a) Jlns ompeneneHus TUMa TaHHBIX

0) st BO3BEIEHUS YKCIIa B CTEIICHD

B) Jl111 BBIBOJIa JTAHHBIX B KOHCOJIb

r) Jl;1st BBOJIa JAHHBIX C KJIABUATYPbI

25. Kakue omeparopbl HCHONB3YIOTCS JUIsl peaTu3aliyd [THKIAYEeCKUX
aNropuTMOB?

a) for

0) while

B) elif

r) switch

26. C=(1,2,3,4,5). Bo3M0XHO 11 B JTaHHOM KOPTEKE 3aMCHHTH 5 Ha 67

a) Het

0) Jla



Paspnen 2. Cucremsl riry00Koro ody4eHust

1. B mammHHOM 00y4Y€HUU JaHHBIE JEISATCS Ha:
a) OOy4aroniyro 1 00y4yaeMyto BEIOOPKY
0) bosbiiyto u Manyro
B) OCHOBHYIO 1 HEOCHOBHYIO
r) O0y4arolyIo U TECTOBYIO BEIOOPKY
2. Kak HazpIBaeTCsi METOJ TMOJy4YeHHUS KOI(P(PUIHUEHTOB YpaBHEHUS
perpeccuu, Mpu KOTOPOM MUHUMM3UPYIOTCS KBaJIpaThl OMIMOOK?
a) Meroa MakCMMaIbHOTO MPaBIONOA00US
0) Meroa MUHMMU3aLMK CPEHEN KBApaTHUECKON OIIMOKH
B) MeToa MUHUMH3ALMKU MOTYJIeH OmKrOoK
r) MeTos HaMMEHBIINX KBaJIPaTOB
3. B HelipoHHOIW ceTH BbIYUMCIWTENbHAS €IMHHUIIA, KOTOpas IMOJIy4aeT
UHGOpPMAIIHIO, TPOU3BOIUTHA HEM MPOCTHIE BHIYMCICHHUS U MEPEAAET €€ Jajbllie:
a) 'pagueHt
0) Helipon
B) AKCOH
r) Cunarc
4., Kakoil  aaropuT™ = HMCHOJIB3YETCSA B MeToje  oOpaTHOro
pacnpocTpaHeHHs] OIMOOK JJisi TOMCKaMUHUMYyMa?
a) Meron auxoromuu
0) Anroputm JleKCTphI
B) MeToa HauMeHbBIINX KBAapaToOB
r) 'paaneHTHBIN CIyCK
5. Kak Ha3piBaeTcs oOIHa WTepanus B Ipolecce  OOydeHHs,
BKJIIOUAIOIIAs MPEABSIBICHUE BCEXIPUMEPOB U3 00YUAIOIEro MHOXKECTBA?
a) Dnoxa
0) Ilaker
B) Cet
r) Mununaket
6. UToOBl MOAKIIOYHTE OHUOIMOTEKY HEOOXOIWMO  HCIOJIB30BATh
KJIFOUEBOE CJIOBO:
a) import
0) is
B) from
r) install
7. s co3nanus QyHKIIUH UCIIONIB3YETCS KITFOUEBOE CIIOBO
a) func
6) lambda
B) class
r) def
8. Kakoii MmeTo1 uCriosib3yeTcs Mpu CO3TaHUH CIIOBAPSI?

a) dict()



0) tupe()
B) list()
r) set()
9. Kakyto oneparuto MO>KHO BBIIIOJIHUTB € TOMOILBIO MeToa union()?
a) CuMMeTpHryYHas pa3HOCTh
0) O0benuHeHNE
B) Ilepeceuenue
r) JlonmonHenue
10. Kaks dyHkums u3 6uOIMOTeKH NUMPY CIYKHUT JJIT YMHOXKEHUS JBYX
Martpuil?
a) det()
0) dot()
B) len()
r) mult()
11. Kakoif Tum naHHBIX B OuONHMOTeKe pandas mpencTaBisieT coOoi
NPOUHICKCUPOBAHHBIIT MHOTOMEPHBIN MaccuB?
a) DataFrame
0) list
B) Series
r) Array
12. Kakwe ¢pynkiuu u3 6ubnuorexku matplotlib ciyxat ns moctpoeHus
rpaduka
a) figure()
0) hist()
B) plot()
r) func()
13.  [Jus gero cnyxut ¢pyHkius head 3 oubiamorexku pandas?
a) Jlns mojcyueTa yucia CToJOIOB U CTPOK TaOTHITBI
0) /{51 BEIBOZA JIFOOBIX TIATH CTPOK TAOJIUIIBI
B) JlJ1s1 BBIBO/IA TTOCTIEIHUX TISITH CTPOK TAOIHIIBI
r) JlJ1s BBIBOJ NIEPBBIX MATU CTPOK TAOIHIIBI
14. C nomomipto kakod GyHkmuu u3 Oubamoreku matplotlib moxHO
COXPAaHUTh PUCYHOK C TpadukomM?
a) save()
6) fig()
B) show()
r) savefig()
15. B kakoM Jmama3oHe 3HAYCHWH  MW3MEHSAETCS  Kod(phUIMEeHT
JeTepMUHALINM ?
a) [-1; 1]
6) [0, 1]
B) [0, +o0]
r) [-o0; +00]
16. Kakme mokazaTenw HWCIMOJB3YIOTCS MJIs OIEHKH KadecTBa JIMHEWHOMN
Mojenu?



a) KoadpuuneHnt nerepmuHanm

0) Koappunuent uncroii perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kaxue 3HaueHUs: MOXXET MPUHUMATH KOA(DPUIUEHT KOppensiuu?

a)l,2

6)-0,9

B) 0

2(.bubnnoTeka, KoTopas npeaHazHayeHa JJii MalluHHOTO OOY4EHHUS:

a) random

0) sklearn

B) pandas

r) numpy

28.C nmoMonibl0 Kakux MokaszaTesied MOKHO BBISIBUTh HaJIM4HME B3aUMOCBSI3H
MEXy IByMsI CITy4aliHBIMU BEJTMYMHAMM ?

a) lucniepcus

6) Koappurment xoppensiuu

B) KoBapuanus

r) CpenHee KBaipaTUYECKOE OTKIIOHEHUE

29.BriGepuTte BepHble yTBepkeHus (Bo3moxHO 6oJiee 0IHOro MpaBUiIbLHOTO
OTBETA):

a) [lepuenTpon Po3en6iaTTa — 3TO IpUMeEp HEUPOHHOM CETH C YUUTEIIEM

06) HeiiponHbsie ceTH MOXXHO TPUMEHATH TOJBKO /I peUIeHUs 3aaad
IPOTHO3UPOBAHMUSL.

B) HelipoHbl COEAUHAIOTCS CHHAIICAMU TOJIBKO C TEMH HEMPOHAMH, KOTOPbIE
HAXOJATCSI B OJTHOM CJIO€

r) Bec cunanca — 310 uncio B auamazone [-1; +1]

30.Kakue Turbpl HeHpOHOB MOTYT OBITH B Tiepiientpone Po3enOmarra?

a) HopmupoBanHbie

0) OTKpBITBIC

B) Bxoausie

r) CKpbIThIE

31.Kakne GyHKIMM W3 TEPEYUCICHHBIX HUXKE MPUMEHSIOTCS B KayeCTBE
(GYHKIIUN aKTUBAIIMU BHEHPOHHBIX CETAX?

a) Curmonja

0) Curaym

B) Jlorapudmuaeckas GyHKIms

r) DKCIIOHEeHTa

n) IlonruHOM BTOpOI1 CTENEHH

32.Kakas 6ubauoTexa UCTIONb3YeTCs TSl pabOThl C HEHPOHHBIMH CETSIMU ?

a) keras

0) numpy

B) matplotlib

r) seaborn

33.Kakoli moka3arenb UCTIONb3yeTCs ISl OIEHKH KadecTBa HEUPOHHOU CeTH



B 3aj1a4e Kiaccuukanuu?
a) Root Mean Squared Error
0) KoaddurmeHT nerepMuHaiuu
B) accuracy
r) Mean Squared Error

2.2.2. KoHTposib 3HAaHUU 1O pa3feny 3 JUCUUILIMHBI IPOBOAUTCS B (opMme
YCTHOTO OIIpOca.

Kpurepun oueHku.

Ouenka «omauyHo» CTaBUTCS, €CJIN O0yUarOUIUICs:

1) noMHO M apryMEHTUPOBAHO OTBEYAET 110 COAEPIKAHUIO BOIIPOCA;

2) oOHapyXHBaeT MOHUMaHUE MaTephana, MOXeT OO0OCHOBAaTb CBOU
CYXKIEHUS, IPUMEHUTh 3HAHUS Ha MIPAKTUKE, MPUBECTU HEOOXOAUMbIE TPUMEPDL;

3) u3naraeT MmaTepualn IMOCIEI0BAaTEIbHO M MPAaBUIBHO, C COOJIIOACHHUEM
HUCTOPUUYECKOHN M XPOHOJOTNYECKON MOCIIEA0BATEIBHOCTH;

Ouenka «xopouio» — CTaBUTCS, €CAM OOYy4YalOLIMICS JaeT OTBET,
yIIOBJIETBOPSIONINI TeM e TpeOOBaHUAM, YTO U JUJIS OLEHKU «OTIUYHO», HO
JOITyCKaeT OJHa-1BE OLIMOKHU, KOTOPbIE CaM K€ UCIIPABIISET.

Ouenka «yoosénemeopumenbHo» — CTABUTCA, €CIM OOy4aromuics
oOHapy’>KMBaeT 3HAHUE U TTOHUMAHUE OCHOBHBIX IMOJIOKEHUHN JAHHOTO 3aJ]aHusl, HO:

1) m3naraer Marepuan HENOJHO U JIOIYCKAaE€T HETOYHOCTH B ONPEIEICHUU
HOHATUHN WK (OPMYJIUPOBKE IPABUI;

2) He yMeeT JAOCTaTOYHO TJIyOOKO M JI0Ka3aTeabHO OOOCHOBaTh CBOU
CYXKIEHHUS Y IPUBECTH CBOU NPUMEPHI;

3) u3naraeT MaTepual Hemocae10BaTebHO U I0YCKAET OIINOKH.

THUITOBBIE BOITPOCHI JJIA ITIPOBEPKHU YPOBHA
CPOPMHUPOBAHHOCTHU KOMIIETEHIIMHN

Koumponupyemoie
Bonpocwt 013 no02omoeku Kk uHOUBUOYATbHOMY YCHIHOMY
pazoenvt (memout)
Onpocy no memam OUCUUNTUHDBL
OUCUUNTTUHBL

Paznen 3. OOy4eHue ¢ mogKpeIICHHEM

Tema 3.1. Ilonarus
areHTa, Cpebl,
COCTOSIHHMS,
JNICUCTBUU U
Harpaabl. OyHKIASL

1. IloHsiTHS: areHT, cpena, COCTOSIHUE, JEUCTBUE, HArpaaa.
2. @yHKIMSA HEHHOCTU COCTOSHUA.
3. @yHKIHS KayeCcTBa JICMCTBUS.

LIEHHOCTHU
coctosmms (Value 4. Ontumuzanusi CTpaTerMd C IMOMONIBI0 MaKCUMHU3alUU
function) u (GYHKITUH TIEHHOCTH W Ka4eCTBa.

5. Q-o0y4eHue.
GyHKIIMS KauecTBa
JNEUCTBUS

(Qfuntion).




OnruMuzanus
CTpaTEruu C
MOMOII[LIO
MaKCHMH3aIHH
GyHKIMI IIEHHOCTH
1 KadecTBa. Q-
oOyJeHmue.

Tema 3.2.
I'myGokoe
oOydeHue ¢
MOJIKPETIICHUEM.
Deep Q-Networks,
Actor-critic.

1. 'myOokoe oOydeHue ¢ MOAKPEIICHUEM.
2. Cetb Deep Q-Networks.
3. AcunxpoHHbIN anroput™ Actor-critic.

THUITOBBIE BOIIPOCHI JJIs1 CAMOITIOATOTOBKHA
JJIA ITPOBEPKHX YPOBHSA COOPMUPOBAHHOCTHU KOMIIETEHIIUN

Konumponupyemote
pazoenvt (memot)
OUCUUNTTUHDBL

Bonpocel 013 noocomoeku K uHOUBUOYATbHOMY YCHIHOMY
Onpocy no memam OUCUUNIUHbL

Pa:men 1. BBGIIGHI/IG B I/ICKYCCTBGHHBIﬁ HHTCJIJICKT 1 OCHOBHBIC MCTO/bI

MAallTMHHO

ro o0y4eHus 11l paboThl C TAOJIMYHBIMU JAaHHBIMU

1.1.
3a/1aun

Tema
OcHoBHBIC
CUCTEM
HUCKYCCTBEHHOTO
MHTEJUICKTA.
Knaccudukarmus,
KJIacTepu3aIus,
perpeccust. Tumsl
MAIIMHHOTO
00yYeHUS: C
yauTenem, 0e3
YUUTENS, C
YaCTUYHBIM
MIPUBJICUCHUEM
yuuTens, o0ydeHue
C TIOJKPETIICHUEM.
Knaccudukanus na
npuMepe
anroputma k-
OMVKaNIIINX
coceneit (KNN).
MeTpuKu OLIEHKHU

1. OcHOBHEBIE 3aJa49 CUCTCM HCKYCCTBCHHOI'O HMHTCILIJICKTA.

2. Knaccudukamus, KiacTepusanus, perpeccus. THITbI
MallMHHOTO OOy4YeHHUs: ¢ yuyuTeleM, O0e3 Yy4yuTens, C
JaCTUYHBIM  TPUBJICUYCHHUEM  yuHTels, oOydeHue ¢
IOJTKPETUICHUEM.
3. Kiaccudukanus Ha mpumepe anroputma k-Ommkaimmx
coceneit (kNN).

4. Perpeccusi. Metpuku ouenku perpeccuu: MSE, MAE, R?
— K03 HUIUEHT JeTepPMHUHAIIIH.

5. JIunenHas perpeccus, NOJIMHOMUAIIbHASL PErPECCHSL.

6. [lepeoOydenue u perymnspusaiusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

7. Jluneiinpie monenu i kinaccudukanuu. Ilepuentpos,
JIOTUCTUYECKAsI PErPECCHS], TOJIHOCBA3HBIC HEMPOHHBIE CETH,
CTOXaCTHYECKUW  TPAgUEHTHBI CIyCK ©  oOpaTHOe
pacnpoCTpaHeHue rpaJueHTa.

8. Perymsipu3anus IMHEHHBIX MOJIeTIeH KiTacCU(UKAIUNH.

9. Knacrepuzamus. k-means, k-means++, DBSCAN,
arJoMepaTrUBHAs KJIacTepHU3alusl.

10. MeTpuKH OLIEHKHU KIIACTEPU3ALINH.

11. Airoput™mbl, OCHOBaHHbIE HA TPUMEHEHHUH PEIIAOIINX
JEPEBBEB.




KJ1accu(uKanuu:
MOJIHOTA, TOYHOCTH,
F1, ROC, AUC.
Banunanuonnas u
TeCToBas BHIOOPKA.
Kpocc-Banmupanus.
Pa6ora ¢
KaTeropuaibHbIMU
MIPU3HAKAMH.

Tema 1.2.
Perpeccusi.
MeTpuku OLEHKH
perpeccun: MSE,
MAE, R%-

K03 HUIHEeHT
JeTepMUHAIIHH.
Jlunerinas
perpeccus,
MOJIMTHOMHAJTbHAS
perpeccusi.
[Tepeobyuenue u
peryisipuzanus,
rpeOHeBast
perpeccusi, LASSO,
Elastic Net.
JIunennbie MOIEIHN
ISt
KJ1accu(pUKaIUH.
[TepuenTpoH,
JIOTUCTHYECKAs
perpeccus,
MIOJIHOCBSI3HBIE
HEUPOHHBIC CETH,
CTOXaCTUYECKUM
rpaJuCHTHBIN
CITyCK U 00paTHOE
pacrpocTpaHeHue
rpajveHTa.
Perynsapuszaums
JIMHEUHBIX
Mozenen
KJIacCU(UKAIUUU.

Tema 1.3.

Kunacrepuzanus. k-
means, K-means++,

12.  Kpurepuum pazneneHuss ysna: HHPOPMALMOHHBIN
BBIUTPBILLL, KpUTepUil JKUHH.

13. AncaMOnu pemawimux JepeBbEB: CIy4alWHbIN Jiec,
IPaJUEHTHBIN OYCTHHT.

14. Meton onopHbIx BeKTOpoB. IIpsimas u oOpatHas 3anava.
15. Onpenenenne OOpHBIX BEKTOPOB. SAAEPHBIN TPIOK.




DBSCAN,
arJaoMepaTuBHAas
KJIacTepu3anus.
MeTpuKku OUEHKHU
KJIACTEPU3ALUH.

Tema 1.4.
ANTOpPUTMBHI,
OCHOBAaHHBIEC Ha
MIPUMEHECHUU
pelIarnmx
JI€PEBHEB.
Kpurepun
pa3ziesieHus y3ia:
uH(OPMaIIMOHHBIN
BBIUTPBIII,
Kpurepuil [ xuHu.
Ancambiu
pelarmx
JICPEBBEB:
CIIy4aWHBIN JIEC,
rpaJuCHTHBIN
OyCTHHT.

Meton OnopHBIX
BeKTOpOB. [Ipsimas
U oOpaTHas 3ajaya.
Onpenenenue
OMOPHBIX BEKTOPOB.
S nepHbIN TPIOK.

Paznen 2. CucreMsl TIIyOOKOTO 00yUYSHHUS

Tewmbr 2.1.
Heiiponnsie cetn.
OYHKITUU OMUOKH
HEUPOHHBIX CETEU U
obOydeHue ¢
MTOMOIIBIO
oOpartHOTO
pacnpoCTpaHeHUS
rpaJIucHTA.
ITonsTue 6314a U
AMOXH.

Tema 2.2. Pabora c
M300pKEHUSAMHU C
MTOMOIIIBIO
HEUPOHHBIX CETEM.
CBepTouHbIe

1. Heitponnsie cetn. @yHKIMU OMMOKH HEUPOHHBIX CETEH.
2. OOydeHne C TMOMOIIBIO OOpPATHOTO PACTIPOCTPAHCHUS
rpaJieHTa.

3. [lonsiTre 63T4a U SMOXHU.

4. Pabota ¢ n300paK€HUSIMHU C TIOMOIIbIO HEUPOHHBIX CETEH.
5. CBepTOYHbIE HEUPOHHBIE CETH.

6. Onepanuu cBepToK, max-pooling.

7. llomynspHbIE apXWUTEKTYpPhl CBEPTOYHBIX HEUPOHHBIX
cereil: AlexNet, VGG, Inception (GooglLeNet), ResNet.

8. TpanchepHoe oOyueHHe.

9. O6paboTKka TeKCTOB. PaboTa C €CTECTBEHHBIM SI3BIKOM C
MIOMOUIBI0 HEMPOHHBIX CETEM.

10. BexropHbie npeactaBieHus Jjs Tekcta: word2vec,
skipgram, CBOW, fasttext. PekyppeHTHbIE HEUPOHHBIE CETH,
LSTM, GRU.

11. Tpaunchopmepsr, BERT, GPT.




HEUPOHHBIE CETH.
Onepanuu CBEPTOK,
max-pooling.
ITonynsapHble
ApXUTEKTYPbI
CBEpPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpancdepnoe
oOyJeHmue.

Tema 2.3.
O6paboTtka
TeKCTOB. PaboTa c
€CTECTBEHHBIM
SI3BIKOM C
MTOMOIIBIO
HEUPOHHBIX CETEMU.
BekropHsbie
IpeACTaBICHUS IS
Tekcra: word2vec,
skipgram,

CBOW, fasttext.
PexyppenTtHbie
HEUPOHHBIC CETH,
LSTM, GRU.
Tpanchopmepsl,
BERT, GPT.

Paznen 3. OOydenune ¢ mogKpeIrieHHEeM

Tema 3.1. Ilonarus
areHTa, Cpeibl,
COCTOSTHHS,
JNICUCTBUHU U
Harpaabl. OyHKIHSL
IIEHHOCTH
cocrosinus (Value
function) u
byHKITMS KauecTBa
JICUCTBUS
(Qfuntion).
Ontumu3anus
CTpaTeruu ¢
ITOMOIIBIO

1. MapKoBCKHE CiTy4allHbIE MPOLIECCHI.

2. llentm Mapkosa.

3. YpaBuenue bennmana.

4. AnropuTMBI TIIy00KOTO 00YYEHHS C TIOJKPEIIICHUEM.
5. Q — anropuT™MBI O0yUYCHUHI.




MaKCHMH3aIHH
GyHKIMI IEHHOCTH
U KadecTBa. Q-
oOydeHue.

Tema 3.2.
I'myGokoe
oOydeHue ¢
MOJAKPEIJICHUEM.
Deep Q-Networks,
Actor-critic.

2.3. PexoMeHaanmuMm 10 ONEHUBAHUIO PA3HOYPOBHEBBIX 3aJaHUil

o0y4yarommxcst

MaxkcumaJibHOe
KOJIMYECTBO 0AJLJIOB*

Kpurepun

OTJIMYHO

BricTaBisiercst 00y4aroneMycsi: €CJId BBITIOJTHEHBI BCE
IMYHKTHl pabOThl CaMOCTOSITENbHO, 0€3 OIMOOK, eclu
NpeUIoKEeH 00Jiee palMOHAIbHBINA aTOPUTM PEIICHHUS
3aJa4u.

Xopo1io

BricTaBnsieTcs 06yqa}0meMyc;1: CCJIN CaMOCTOATCIBHO
BBIIIOJTHCHBI BCC ITYHKTBI pa6OTLI, JOITYIICHBI
HC3HAYUTCJIIbHBIC OI.III/I6KI/I, CCJIn MPCAJIOKCH Ooiee
paHI/IOHaJIBHBIﬁ AJITOPUTM PCIICHUA 3aJa4YU.

Y 10BIETBOPUTEIHHO

BricTaBnsiercs oOydaroremMycsi: ecil caMOCTOSTEIbHO
(WM ¢ TIOMOIIBIO TPENOAABATENs]) BBIMNOJIHEHBI BCE
YHKTHI paOOTHI, JOMYIIEHbBI TPYObIC ONTHOKH.

HeynosnerBopurenbHO

BricTaBisiercss oOydaromemMycsi: €CJId ¢ TIOMOIIBIO
NIPEIIo/IaBaTelsl BBIIIOJIHEHBI HE BCE ITYHKTHI pa0OTHI,
JOMYIIEHBI TPYObIe OMMUOKH.

* I[IpencraBneno B Tabmure 2.1.

SAJAHUA JIA ITIPOBEPKH YPOBHA COOPMUPOBAHHOCTHU

KOMIIETEHIIUH

Pa3nen 1. BBegeHue B MCKYCCTBEHHbIM MHTEJJIEKT U OCHOBHBIE METO/bI
MAIIMHHOT0 00yuYeHHs JAJIs1 padoThI ¢ TAOJUYHBIMU JAHHBIMHA

BapuanT 1. B Tabnuie npuBeneHsl JaHHBIE O KBapTUpax 1Mo Bonrorpanckoi

obmacTu
Ilena, ThIC. pyoO. [Tnomans, M | YKunas miomaip, M2
2300 44,2 27,2
2700 61 33
2900 57 24




4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe panHOM Tabiuubl co3AaTh CJIOBapb, KOTOPBIM 3aTeM
npeobpazoBath B DataFrame. HaiiTu MakcumanbHble 3HAYEHHUS MO KaXIOMY
[IOKA3aTEN0, CPENHEE M MEIMAHHOE 3HadeHHe Iuomanan. OnpenenuTs Yucio
KBapTHP, y KOTOPBIX IUIOAAs 6onbiie 50 M2,

[Toctpouts Tpaduk 3aBUCUMOCTH CTOMMOCTH KBapTHpPbl OT ILJIOLIAIU
KBapTHUPBI.

BapuanTt 2. B Tabnuie npuBeaeHbl JaHHbIE 0 KBapTUpax no Boarorpaackoit
obnactu

Ilena, ThIC. PYO. ITnomans, M2 | Kunas nnomans, M2
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmaHHOW Tabnuibl CO37aTh  CJIOBAapb, KOTOPBIA 3aTeM
npeobpazoBats B DataFrame. HaiiTu MuHuUManpHblE 3HAYEHUS MO KaXKIOMY
NOKa3aTeNlo, CPEeIHEe W MEIMAHHOE 3HaueHue Iuiomaan. OnpeaenuTb 4YHCIIO
KBapTHP, y KOTOPBIX JKMJIas II0maas MeHbine 40 m2,

[Toctpouts TpaduK 3aBUCUMOCTH CTOMMOCTH KBApTUPBI OT IUIOHIAAH
KBapTHUPBI.

BapuanT 3. B Tabnuiie npuBeeHbl JaHHBIE 0 KBapTHpax 1o Boarorpaackoi
obOnacTu

Ilena, Toic. py6. | Ilmomans, M? | XKunas nuomans, M2
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pgaHHON TaOnuibl C€O3[aTh CIOBapb, KOTOPBIA 3aTeM
npeodpaszoBath B DataFrame.

HaiitTu MuHMMalIbHBIE 3HAYE€HUS MO KaXJAOMy IOKa3aTelllo, CPEIHEE U
MEJIMAaHHOE 3HA4YCHUA KUjoi romand. OnpeaeauTh YUCiIo KBAPTHUP, Y KOTOPHIX
IIeHa He MPEeBBIIIAcT 2 MJIH. pyO.

[ToctpouTth rpaduk 3aBUCUMOCTH CTOMMOCTH KBApPTHUPHI OT >KUJIOW TUIOMIAIN
KBapTHUPBHI.



Paspnen 2. Cucremsl riry00Koro ody4eHust

3ananue 1. Ilogcumraiite pe3yabTaT HEUPOHHOW CETH, M300paKEHHOM Ha
PUCYHKE, UCTIOJIB3Ys (PYHKIIUIO CUTMOM, U €€ OIUOKY, ucnois3ys MSE.

MSE — (ii-a) +(i,~a,) +...+(i,~a,)’
n
fSingid (X) = 147> fsggmoid (X) = fsigmoid (X) ) (1_ fsigmoid (X))

I[aHHBIeZ |1=1, |2=0, W1=O,45, W2:O,78 ,W3:-0,12 ,W4=0,l3 ,W5=1,5 ,W6=-2,3.
Pemmuth mocraBiaeHHyo 3a7a4y Mo CIASAYIOIIUM HayaldbHbIM JaHHBIM: |1=1,

1,=0, Wi = W; XN, rie N — HoMep MO CIHUCKY B XKypHAaJe.

Paznen 3. O0y4eHue ¢ mogKpenieHueM

3ananue 1. Mcnonw3ys anroputm Q-oOydenust pa3paboTaTh ONTUMAIbHYIO
MOJIUTUKY (CTPATETUIO BHIOOpA NEWCTBUS) JJIsI MAKCUMHU3ALMKA BO3HATPAXKICHUS B
cpene Frozen Lake.

BOIIPOCHI K 3AYETY 110 PA3BJAEJIAM (TEMAM) INCHUIIJIMHBI

1. baiiecoBckuii kinaccudukatop. Onenka npusHakoB (Gaussian, Bernoulli,
Multinomial). EM anropurm.

2. Knacrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aucamb6mu. Soft and Hard Voting. Bagging. Cirydaiinsrii nec.

4. Metpuueckuit knaccupurkatopsl. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. MepeBbss pemenmit. MuapopmanuonHblid  BeATphII.  OmmbOka
Kiaccudukanuu, sHTponus, kpurepui xxunu. [IpyHuHr.

7. I'moGanpubii mouck. Conyuaiinbli mouck. Grid search. Cnyuaiinoe
onmyxnanue. baliecoBckasi ONTUMHU3AIHA.



8. Jlumentnas perpeccus. llonuHomuansHas perpeccusa. ['peOHeBas
perpeccusi.

9. AdaBoost. 'paniueHTHBIN OYCTUHT PEIIAIONINX JI€PEBHEB.

10. Knactepuzanus. Agglomerative Clustering. MeTpuku KiiacTepu3alum.

11. Ouenka knaccudukanuu. IpdexruBHocTh mo Iapero. Precision-Recall
u ROC kpussie. AUC.

12.  Heiijponnsie  cetu. Ilepuentpon  Poszenbnarra.  OOpatHoe
pacnpocTpaHeHue rpaaueHTa. OyHKUUM akTUBauuu. Softmax.

13. Jlokanbubii mouck. Hill Climb u ero pasHoBuaHocTH. OTXWT.
I'eneTnueckuii anropuTm.

14. MeTton onopHBIX BEKTOPOB. S pa.



