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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

Iwuxn (pazmen) 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:

[MpeamunnomMHasi mpakTHKa

udpossie huHAHCH

KoMmIuiekcHbIN aHammu3 (I)HHaHCOBOfI JACATCIBHOCTHU

1.4. PE3YJIBTATBI OCBOEHUA JUCIHUIIJIMHBI:

IIK-5.1: Hcnonvzyem 3HaHUue OCHOBHBIX MEMOO08 UCKYCCMBEHHO20 UHMENIeKma 6 nociedyioujell
npogheccuoHaIbHOU OessmerbHOCHU

3HATB:

ypOBeHL 1 | Tuns 3aJa4 MallliHHOI'O OGy‘ICHI/IH U MPUMCHACMBIC K HUM KJIACChI aJITOPUTMOB

YpoBeHnb 2 | OCHOBHBIE HAPABIICHUS PA3BUTHS UCCIEIOBAHUN B 00JJACTH CHCTEM HCKYCCTBEHHOTO MHTEJUICKTA

YI)OBQHL 3 TCOPCTUYICCKHUEC OCHOBBI aJITOPUTMOB MAIlTMHHOI'O 06yquH;1

YMeTh:

YpOBeH]) 1 | oATrOTOBUTH HaHHBIE K HCTIOJIB30BAHUIO aJropurMa MallliHHOI'O O6y‘{€HI/I$[

YpoBeHb 2 | OLICHWBATh KAYECTBO PEIICHUH CHCTEM MAIIMHHOTO O0Y4EHHUS

ypOBeHL 3 aalITUPOBATH AJITOPUTMbBI MAIIIMHHOT O 06yLIGHI/IH K PpCHICHUIO MPAKTUYCCKUX 3aJ1a4

Bnaners:

Yposenb 1 | MeTomonorue pa3paboTKH pEIICHUH MATHHHOTO 00YUICHIS

ypOBeHL 2 npuMepamMu NPaKTUICCKOro MPUMEHCHHUA apXUTCKTYP UCKYCCTBEHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTOaMH OHJIAWH TECTHPOBAHUS PEIICHUH MAITUHHOTO O0YYEeHUS

B pe3ynomame oceoenus oOucuunnunvl "'Cucmemuvl uCKyccmeeHnozo unmeniekma' ooyuarouiuiics

3.1 |3uHaTh:

- MeTOAsl pa3pabOTKW OpPWUTHHAIBHBIX alTOPUTMOB H MPOTPAMMHBIX pEIIEHHWH C HCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTH;

- IPUHIIMIIEI O0YYEHUS ¥ TPUMEHEHHSI HEHPOHHBIX CeTeH;

- TCOPETUUCCKUE OCHOBEI U aJI'OPUTMbIL O6y‘~IeHI/I$[ C MOAKPECIICHUEM

3.2 YmeTn:

- IPUMECHATH METO/IbI MAITUHHOT' O O6yquI/IH, IMOATOTaBJIMBATH JAHHBIC U HHTECPIPETUPOBATE PE3YJIIBTATHI;

- HaCTpanBaTh HEOOXOIMMOE OKpY>KEeHHUE [T paboThl C HEHPOHHBIMH CETIMU;

- IPUMEHATH U J000y4aTh NpenoOydeHHbIE HEHPOHHBIE CETH U3 JOCTYIHBIX OMOIMOTEK;

- BI)I6I/IpaTL " pCain30BbIBATH aJITOPHUTMbIL O6y‘leHI/IH C MOAKPCIUICHUEM C YUCTOM CHeLII/I(l)I/IKI/I 3agavuu

3.3 | Baagers:

- HaBbIKaMH OILICHKA HNPUMCHHUMOCTH aJIT'OPUTMOB, BO3MOIKHBIX PHCKOB U HOCHG,I[CTBI/Iﬁ O]_III/I6OK, HaXOJUThb
OINTUMAJIbHBIC PCHICHUS IJIA 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

OO0mas TpyAoEMKOCTh JUCHMILINHBI "CHCTEMBI MCKYCCTBEHHOTO WHTEIUIEKTA" COCTaBISCT 2 3au€THbBIC
CIMHUILI, 72 9acoB.

KonmdecTBo 9acoB, BBIIEISAEMBIX 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

OCHOBHBIE 3a/1a4U CUCTEM HCKYCCTBEHHOTO 5 2 TIK-5.1 JIT.1J11.2 0
unTtemekra. Knaccuduxanus, JI1.3J12.1
KacTepu3anusi, perpeccusi. Tunsl MalimHHOTO J12.2J13.1
00yYeHHS: ¢ yIHuTeNeM, 0e3 YIUTENs, C JI3.2JI3.3
YaCTUYHBIM NPUBJICYCHUEM YUUTENs, 00yUeHne 012233

¢ nonkperieaneM. Kinaccuduxanus Ha 2435

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

[IpopaboTtka yueOHOTO MaTepHalia JIEKIIHA. 5 1 IIK-5.1 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 0 TIK-5.1 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 0 [IK-5.1 JI1.1J11.2 0




marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
Perpeccust. Metrpuxu onienku perpeccuu: MSE, IIK-5.1 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-5.1 JI1.1J11.2
IToaroroBka k mabopaTopHBIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnonp3oBaHue U CpaBHEHHE AJITOPUTMOB IIK-5.1 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-5.1 JIT.1 JI1.2
matepuana /I1p/ JI.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
Knacrepuzanus. k-means, k-means+-+, IK-5.1 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-5.1 JI.1J11.2
[ToxroroBka k maboparopHbiM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
Hcnonb3oBaHue U OLIEHKA aITOPUTMOB TIK-5.1 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-5.1 JI1.1 JI11.2
matepuaia /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3

0109233




24 35

ANTOpUTMBI, OCHOBaHHBIE HA TPUMEHEHUHU IK-5.1 JI1.1J11.2
pemiaromux aepeBbeB. Kpurepun pazneneHus 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. OnpeseneHne oropHbIX BEKTOPOB.
Snepusiit Tprok. /Jlex/
[IpopaboTka yueOHOro MaTepraia JCKIHM. IIK-5.1 JIT.1J11.2
[MoxroroBka k maboparopHbsiM padoram /Cp/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
OnTUMH3AIMOHHEIC 33191 U UX PEIICHUS. TIK-5.1 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 IIK-5.1 JIT.1J11.2
marepuana /I1p/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
IToaroroBka k pyoexxHOMY KOHTpOITHO /Cp/ IIK-5.1 JIT.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Pa3znen 2. Cucremsbl 1i1y00Koro ody4eHus
Heiiponnsie cetn. OyHKINN OMIHOKH IIK-5.1 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. IIK-5.1 JIT.1J11.2
[oaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Kiraccudukanmst m3o0paskeHn U TpaHnchepHoe IIK-5.1 JIT.1J11.2
o0yuenue. /J1a6/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aNTrOpUTMUYECKOE OCBOCHUE TIK-5.1 JIT.1 JI1.2




marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Pabora ¢ n300paxeHUs MU C TIOMOIIBIO TIK-5.1 JIT.1 J11.2
HEeUpOoHHBIX ceTeil. CBepTOUHbIE HEUPOHHBIE JI1.3J12.1
ceru. Onepaiuu 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-5.1 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-5.1 JIT.1 JI11.2
MIPeICTaBICHUSIMHU TEKCTOB /J1ab/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
212233
2435
IIporpamMmmHO-anropuTMUYECKOE OCBOCHUE IIK-5.1 JI1.1 JI11.2
marepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
O06paboTka TekcToB. PaboTta ¢ ecTecTBEeHHBIM IIK-5.1 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/ IK-5.1 JI.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Pazgen 3. O0yyeHue ¢ nogkpenjieHueM
TlonsiTust areHTa, Cpenbl, COCTOSIHUS, AEUCTBUM TIK-5.1 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
OnTuMH3aIys CTPATETHH C TIOMOIIBIO 2152053
MaKCUMH3alUU QyHKUMI IEHHOCTH 1 KauecTBa. 2435
Q-o0yuenne. /Jlex/
[IpopaboTka yueOHOro MaTepHraia JCKIIHM. IIK-5.1 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 2 IIK-5.1 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 2 IIK-5.1 JI1.1J11.2 0
Matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435

I'myGokoe obyuenne ¢ noakperuieHrneM. Deep Q 5 0 [K-5.1 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 2 [K-5.1 JI1.1J11.2 0
matepuaina /I1p/ JI.3J12.1
JI2.2J13.1
J3.2J13.3
019233
24 935

[oaroroBxka k pyoexunomy koHTpoto /Cp/ 5 7 IK-5.1 JI1.1J11.2 0
J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0105233
24 35

Paznensr 1-3 /Konc/ 5 2 TIK-5.1 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 Ilpecc, 2015
AJITOPUTMOB, KOTOPBIC U3BJICKAIOT 3HAHWUA U3 TaHHBIX
(400 c.)
JI1.2 | Huxonenxo C., I'my6oxoe obyuenue (480 c.) CII6.: [Turep, 2018
Kanypun A.,

Apxanrensckas E.

JI1.3 | Catrou P. C., bapro | O0yuenue ¢ monkperuieHneM: Beenenue. 2-¢ u3a. (552 M.: JIMK TIlpecc, 2020
9. Ix. c.)

2. lonoJiHUTeIbHAS JIUTEpaTypa

ABTOpBHI, 3arnaBue UznatenscTBO, TOA
JI2.1 |E.B.bopoBckas, H. | OcHOBBI HCKyCCTBEHHOTO MHTEJIEKTa: yueOHOE TTocoOne 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 UCKYCCTBEHHOTO MHTEIIIekTa: KOHCTIeKT dIBOY BO
Bbpaxgyn H.B. nexuuid ast odyuaromuxcs o OI1 6akanaBpuara Bcex "ITOHAVYUIC", 2023
HarpasieHuil moarotosku (135 c.)
JI3.2 CucteMbl UCKYCCTBEHHOTO MHTEIIEKTa: MeToanIecKie dIBOY BO
H.B. bpanyn peKOMeHaH A5 TaO0paTOPHBIX U MPAKTUIECKHX "ITOHAVYUIC", 2023

3aHsITHH A7 oOyuarormxcs mo OIl 6akanaBpuaTta Bcex
HarpasieHui moarotosku (120 c.)

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

H.B, bpanyn PEKOMEHJAIMH 10 OPraHU3aLUU CAMOCTOSTEIbHON "TOHAYUIC", 2023
pabotel ooyuarontuxcs mo OI1 6akamaBpuaTa Bcex
HarpasjieHuii moarotosku (125 c.)

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

5 bubmuoreka ®IBOY BO «JOHELKAS AKAJIEMUA

VIIPABJIEHUS M TOCY JAPCTBEHHOM CJTYXKBbly | 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. Oneparmmonnas cucreMa Windows 7 1 BEIIIIE.

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

KommnbroTepHass TexHMKAa C BO3MOXHOCTBIO HOAKTIOUEHHs K cetu «VHTepHeT» mM oOecrmedeHueM JOCTyla B
JNEKTPOHHYIO  MH(GOPMAIMOHHO-00pa3oBarenbHyto cpeny (DUMOC @®IBOY BO JOHAVUIC), a Ttarke
BO3MOXKHOCTBIO MHIMBUAYaJIBLHOTO HeorpaHuueHHoro nocryna oOywarommxcs B ObC nu DUOC 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. JTabopaTtopabie paboTsl. KoMmbloTepHBIN Kacc ¢ KOMIUIEKCOM MPOTPaMMHBIX CPEJICTB,
MO3BOJSIIOIINX KaXAOMY CTYIOCHTY pa3padarhiBaTh NPOrpaMMHBIC pealu3alidi NPAKTUYECKHX 337ad B XOJe
BBITIOJIHEHUS
nabopaTopHBIX PadoT.
3. Ilpakrnyeckue 3aHATHA. KOMIBIOTEpHBIN KJIacC ¢ KOMIUIEKCOM IPOTPaMMHBIX CPEJCTB, MO3BOJISIOMUX 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. baiiecoBckuii knaccuduratop. Onenka nmpusHakoB (Gaussian, Bernoulli, Multinomial). EM anropurm.

2. Kimacrepuzanusa. 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. UudopmamonHsiil BRIMTphI. OmmdKa KacCU(pUKALNT, SHTPONH, KpuTepuid JKuHM.
IIpynuHr.

7. I'mob6anbuelii nouck. Ciryuaitnsiii nouck. Grid search. CiyuaiiHoe Giryxaanue. baiiecoBckast ontumusanusi.
8. Jluneitaas perpeccus. [lommaomuansHas perpeccus. [ peOHeBas perpeccus.

9. AdaBoost. [pagreHTHBIH OYCTHHT pelIaloNINX JePEBhEB.

10. Knacrepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3anuy.

11. Ouenka xnaccuduramun. dddexrnBHocth mo [Tapero. Precision-Recall u ROC xpussie. AUC.

12. Heitponnsie cetu. [leprientpon Po3zendiarra. O0paTtHOE pactpocTpaHeHue rpaarenTa. OyHKINN aKTHBAITAH.
Softmax.

13. Jlokanpusrit mouck. Hill Climb u ero pasaoBuaaocTH. OTXUT. [ eHETHYECKUIT aNnTOpUTM.

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 JIOKaJIbHBIM HOpMaTUBHEIM akToM PI'BOY BO "ITOHAVYUIC".

@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 "IOHAVYUIC".

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 aTTeCTallMd 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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ITACIHOPT ®OHJA OHEHOYHBIX CPEACTB

PA3JIEJ 1.

10 AMCIHILINHE

«CucreMbl HCKYCCTBCHHOI'0 HHTCJ/IJIEKTA»

1.1. OcHOBHBIE CBeIeHHUS O JUCIHILIJIHHE

XapakTepuCcTrKa AUCLHUIIIINHBI
(cBeneHust COOTBETCTBYIOT pazneny PILJI)

Tabmuia 1

OOpa3oBaTtenbHas MporpaMma

OakanaBpuaT

HaHpaBJIeHI/Ie IIOATOTOBKH

38.03.01 DxoHoMuKa

[Tpodunb «DUHAHCHI U KPEIUT»
KonuuectBo pazzaenoB yueOHo 3
JVCHUTIIMHBI
Jucupmnanaa 0a30Bol  4YacTu

b1.0.20

o0pa3oBaTeIbHON MPOrPaMMBbI

®opMBbI KOHTPOJIA

PasnoypoBHeBbI€ 3a1aHuS,
nabopaTopHbIe paboTHI,
YCTHBINA OIIPOC, TECTOBBIC 3a/IaHUS

lloxkazamenu OuHo-3a04yHas popma oOydeHHs

KonmdecTBo 3a4eTHBIX €IWHUIL )

(KpeauToB)

Cemectp 5

Oowasn mpyooemrkocmeo 79

(akadem. uacoes)

Ayoumopnasa  KOHmMaxmHas 08

paboma:

Jlek1moHHBIE 3aHATHS 8

[IpakTHyeckue 3aHATHUS 10

JlaGopatopHbie pabOThI 8

KoHncynbranuu 2
44

CamocrosiTeibHas padora

KonTpoub -

Dopma npomesrcymouHou S

ammecmayuu




1.2. Ilepeyenb KOMIETEHUMI € YKa3aHHeM 3TanoB (OPMUPOBAHHUS B
npouecce 0CBOEHHs1 00pa30BaTeJbHOM MPOrPaMMbl

Tabmuma 2
[lepeyeHb KOMIETEHIIUI U UX JIEMEHTOB
Nuaukarop
OneMmeHThl UHAUKaTopa | HMHnekc
Komnerennus KOMITIETEHIIUU U €r0o
KOMITETEHIIUU aJeMeHTa
dbopMynupoBKa
[1K-5 [1IK-5.1. Ucnionw3yet | 3namw:
CnocoOHOCTb 3HAaHUE OCHOBHBIX | THIIBI 33/1a4 MAIIMHHOTO
UCIIOJIB30BaTh METO/IOB oOy4eHHS U I1K-5.1
3HAaHME OCHOBHBIX HCKYCCTBCHHOTI'O OPUMCHACMBIC K HUM 3-1
METOI0B WHTEJIEKTA B KJI1aCChl AJITOPUTMOB
UCKYCCTBEHHOI'O MOCJIEIYOIIEN OCHOBHBIC HAIIpABJICHAA
MHTEIJIEKTA B npodeccuonanbHol | PA3BUTHA UCCICIOBAHUM | - £ q
TOCIIEyIoIeH JEATETbHOCTH B 00NIacTH cHCTEM 3-2
npodeccCHOHAaNbHOM HCKyCCTBCHHOTO
NEATEIbHOCTHU B MHTCJLICKTA
T TUYECKUE OCHOBBI
Ka4yeCTBE Hay4YHBIX COPCTHICCKHUE OCHO [IK-5.1
aJIrOpUTMOB
COTPYJIHUKOB, 3-3
. MAaIIMHHOTO OOyUYEHHSI
npenojiaBarenen
Ymemo:
00pa3oBaTEIbHbBIX
. MOATOTOBUTH TAHHBIC K [TK-5.1
OpraHu3anun
HCIOJb30BAHUIO V-1
BBICILIETO
5 aNrOpuTMa MAIIMHHOTO
oOpa3oBaHus, 0GyUCHHs
HHXCHCPOB, UCII0JIb30BATh K-5.1
TEXHOJIOTOB COBPEMEHHBIE v >
MPOTrpaMMHbBIE CPEJICTBA
aJanTUpOBaTh
anroputMbsl MammHHOro | I1K-5.1
00y4YeHHs K PEIICHUIO V-3
MPAKTUYECKUX 3a/1a4
Bnaoemby:
METOJ0JIOTHEHN IK-5.1
pa3pabOTKH penieHui B 1'
MaIIMHHOTO O0yUYEHHUSI
puMepaMu
MPAKTUYECKOTO
MIPUMEHCHUS [1K-5.1
aApXUTEKTYP B-2
HCKYCCTBEHHOTO
MHTEJJIEKTA
METOJIAMU OHJIAWH K-5.1
TECTUPOBAHUS PELLICHUIN B 3'

MAIIMHHOTO O0y4YeHUs!




Tabmumna 3

Oranbl GOpMHUPOBAHUS KOMIIETEHIINI B MPOIECCE OCBOCHUSI OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMBbl

/o

KonTtponupyemsie
pazaeibl (TeMbI)
JUCITUTITIHBI

OTaIbl
dbopmupoBaHUsI
KOMIIETEHITU U
(HOMEp

ceMecTpa)

Koa nunaukaropa
KOMIIETEHLIUH

Haumenosanue
OIIEHOYHOT'O
cpeacTna

Pasnen 1. Beenenue
MAIIIMHHOTO 00

B MCKYCCTBEHHBIM MHTEJUICKT M OCHOBHBIE METOIbI
yaeHwusl 17151 pabOThI ¢ TAOJTMYHBIMU TAHHBIMU

Tema 1.1.
OcHOBHBIE  3a7a4M
CUCTEM
UCKYCCTBEHHOTO
WHTEJICKTA.
Kiaccudukanus,
KJIacTepHU3allus,
perpeccus. Turbl
MaITuHHOTO
00yueHHUsI: C
yauresneM, 6e3
VUHUTEIIA, C
JaCTUIHBIM
IPUBJICUCHUEM
yuuTens, oO0ydeHue
C TIOJIKPETIIICHUEM.
Kiaccudukanus Ha
npuMepe
anroputma k-
OybKaImx
coceneit (kNN).
MeTpuku OLleHKH
KJIacCU(UKAIIUU:
MTOJTHOTA, TOYHOCTb,
F1, ROC, AUC.
Banunanmonnas u
TECTOBAsi BHIOOPKA.
Kpocc-anmpanusi.
PaboTa c
KaTeropuaibHBIMU
MIpU3HAKaAMHU.

PasHoypoBHEBBIE
3a/1aHusl,

TECTOBEIC
3aJaHus,

nabopaTopHas
pabota Nel

Tema 1.2.
Perpeccusi.
MeTpuku OLIEeHKH

Pa3zHoypoBHEBEIE
3a1aHus,




perpeccun: MSE,
MAE, R2 —

ko3 pueHT
J€TEpPMUHALINH.
Jlunerinas
perpeccus,
MOJIMHOMUAJIbHAS
perpeccusi.
[TepeoOyuenue u
peryispuzanus,
rpeOHeBas
perpeccusi, LASSO,
Elastic Net.
JIunenHble MoiENIN
JUISt
KJ1accu(ukanuu.
[TepuenTpoH,
JIOTUCTUYECKAS
perpeccus,
MOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXaCTUYECKUM
rpauEHTHBIN
CIIyCK M 0OpaTHOE
pacnpocTpaHeHue
rpaiieHTa.
Perynsapuszanus
JTIMHEWHBIX
MOJIETIen
KJIacCU(UKAIMUN.

TCCTOBBIC
3aJaHud,

naboparopHas
pabota Ne2

Tema 1.3.
Knacrepuszanus. k-
means, k-means++,
DBSCAN,
arJiomMepaTuBHas
KJIaCTEepHU3alIHs.
MeTpuKu OLIEHKH
KJIaCTepU3allUH.

Pa3zHoypoBHEBBIE

3a1aHus,

TECTOBBIE
3aJaHus,

nabopaTopHas
pabota Ne3

Tema 1.4.
AJITOPUTMBI,
OCHOBAHHBIE Ha
MPUMEHEHUU
pearonmx
JI€PEBBHEB.
Kpurepun

PasHoypoBHeBbIE

3aJaHusl,

TECTOBBIE
3aJaHus,

nabopaTopHas




paszaeieHus ysna:
uH(OPMAITMOHHBIN
BBIWTPBIILL,
Kputepun [>xuHu.
AHcamOnu
peIIarImX
JIEPEBHEB:
CIIy4alHBIN JIEC,
rPaJCHTHBIN
OyCTHUHT.

Meton onopHbIX
BEKTOPOB. [Ipsimas
u oOpaTHas 3aj1aya.
Onpenenenue
OIIOPHBIX BEKTOPOB.
S nepHbIii TPIOK.

pabota Ned

Pazpnen 2. Cuctemsl riry00KoTro 00y4eHus

Temsr 2.1.
HelipoHHsle cetn.
OyHKIUU OMIUOKH
HEUPOHHBIX CETEN U
oOyueHue ¢ I1K-5
IIOMOIIBIO 5 I1K-5.
00paTHOrO ITIK-5
pacnpocTpaHeHus
rpagyeHTa.
[Tonsitue 6314a U
AIOXMU.

Tewma 2.2. Pabora ¢
HU300paXKEHUSIMU C
MOMOILBIO
HEUPOHHBIX CETEM.
CBepTouHbIE
HEUPOHHBIE CETH.
Onepanuu CBEpTOK,
max-pooling. ITK-5
[lommynsipHble S) ITK-5.
APXHUTEKTYPHI ITIK-5
CBEPTOYHBIX
HEWPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpanchepnoe

Pa3znoypoBHeBbIE

3aJaHus,

TECTOBBIE
3a1aHus,

nabopaTopHas
pabota Neb




oOyJeHmue.

Tema 2.3.
OO6paboTka
TekcToB. PaboTa ¢
€CTECTBEHHBIM
S3BIKOM C
MTOMOIIBIO
HEUPOHHBIX CETEM.
BektopHbie
MpEACTaBICHUS 1JIS
TekcTa: Word2vec,
skipgram,

CBOW, fasttext.
PexyppeHTHbIE
HEUPOHHBIE CETH,
LSTM, GRU.
Tpancdopmepsi,
BERT, GPT.

PasHoypoBHeBbIE
3a/1aHusl,

TCCTOBBIC

3a1aHus,

nabopaTopHas
pabota Neb

Paznen 3. OOydeHue ¢ MOAKperIeHuEM

Tewma 3.1. [lonsarus
areHTa, Cpe/bl,
COCTOSIHHS,
JICUCTBUN U
Harpaael. OyHKIUS
[IEHHOCTH
cocrosinug (Value
function) u
byHKIIHS KauecTBa
JIeHCTBUSA
(Qfuntion).
Onrumu3anus
CTpaTEeruu C
ITOMOIIIBIO
MaKCHUMH3AIIUH
GyHKUMNA IEHHOCTH
1 KauecTBa. Q-
oOy4JeHue.

I1K-5.1 3-1,2,3
I1K-5.1 ¥-1,2,3
I1K-5.1 B-1,2,3

Tema 3.2.
['myGoxoe
oOy4deHue ¢
MTOJIKPETUICHUCM.
Deep Q-Networks,
Actor-critic.

[1K-5.1 3-1,2,3
IIK-5.1V-1,2,3
[1K-5.1 B-1,2,3

Pa3zHoypoBHEBBIE
3aJjaHus,

nabopaTopHas
pabota Ne7

YCTHBIN OIPOC




PA3JIEJ 2.
TEKYIIHMI KOHTPOJIb MO JUCHUIIINHE
«CI/ICTeMbI HCKYCCTBCHHOI'O HHTEC/LJICEKTA»

Texkymuii KOHTPOJb 3HAHMM HCHOJIB3YETCA ISl  ONEPAaTHUBHOTO U
peryjasipHOrO  ympaBlieHUs  y4eOHOM  JesATelIbHOCThIO (B TOM  4YHCIIe
CaMOCTOSITeJIbHOM paboTON) 00yUYarOIINXCS.

B ycnoBusx OauIbHO-PEUTHMHIOBOM CHUCTEMBI KOHTPOJS PE3yJIbTaThl
TEKYLIErO0 OLEHUBAHMS OOYYAIOIIErocs HCIONb3YIOTCA Kak [OKa3aTeiab €ro
TEKyHIEro peuTuHra. TeKylmuid KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISIETCA B
TE€YEHUE CEMECTPa, B XOJI€ MOBCEIHEBHOW YUEOHOU palOThI 110 MHAWBUYAIbHON
WHULMAaTUBE TnpenojaBarens. JlaHHbIA BHJA  KOHTPOJS  CTUMYJIHPYET ¥y
OoOy4Jaromierocsi CTpeMJIEHUE K CHUCTEMAaTUYECKOM CaMOCTOSITENbHOW pabdoTe IO
W3YYEHUIO JUCLUIUIMHBIL.

Tabanma 2.1
Pacnipenenenue 6aioB no BuaaM yueOHOM €S TEIbHOCTH
(OGanIbHO-PEUTHUHTOBAS CHCTEMA)

Bun 3amanus
HanmenoBanue
Pasnena/Temel | jip 113 Bcero K3P CP
(P3) satemy | (T3,YO) | (YO)
P.1.T.1.1 7 9
P.1.T.1.2 8 9
PAT13 | 8 | ° 5 5 5
P.1.T.1.4 8 9
P.2.T.21
P2.T.2.2 8 5 11 . .
P.2.T.2.3 8 10
P.3.T.3.1
P3.T.32 8 5 13 5 5
Hroro: 1006 55 15 70 15 15

I13 — npakTryeckoe 3aHATHE;

JIP — naGopaTopHbie pabOTHI

T3 — TecTOBBIC 3aJ]aHUS;

YO — ycTHBIi ompoc;

P3 — pazHoypoBHEBbIE 3a1aHUS;

K3P — koHTpOJIb 3HAHUI 110 pa3leny;

CP — camocTosTenbHas pabota 00y4aromerocs

2.1. PexomMeHgauMH 1O OLEHUBAHHMI) JIA0OpPaTOPHBIX  padoT
o0yyarmmxcs

MakcumaJibHOe Kpurepumu




KOJINYECTBO 0AJLJIOB*

OT1iu4dHO

OOyuaromuiicsi  BBIIOJHWII ~ 33JlaHd€  TOJIHOCTBIO
PaBUIBHO; JIOTUYHO, YETKO U SICHO M3JIaraeT OTBETHI
HAa  TIOCTaBJCHHBIE  BOMPOCHI,  OTBET  HOCHT
CaMOCTOSITENIbHBIN XapakTep, oOyyJaronuiics
BBITNIOJIHIJI JJA0OpaTOPHBIE PabOTHI B TOJHOM 00bEME.

Xopo1io

MIpU BBIMOJHEHUH 3aJaHUSl OOYYaroIIMiica JOMYCTUI
OT/ICJIbHbIE HETOYHOCTU (HECYIIECTBEHHBIC OLIMOKH);
OTBET OTJIUYAETCA MEHBIIEH O00CTOSITENHFHOCTHIO,
riyOuHO#M, 0OOCHOBAHHOCTBHIO M TOJIHOTOM; OJHAKO
JOMYIICHHbIE  OIIMOKKA  HCIPABISAIOTCS  CAMHUM
CTYJIGHTOM  TIOCJ€  JOMOJHUTEIbHBIX  BOIPOCOB,
oOy4Jaronuiicss BBITIOJIHWI JaOOpaTOpHbIE pabOThHl B
MOJIHOM 00BEME.

Y 10BIETBOPUTEIBHO

IpU BBINIOJHEHUU 3aJaHus OOYyYaroNIUICs JOMyCTHII
HETOYHOCTH W  CYIIECTBEHHbIE  OMIMOKHU;  MpHU
apryMEHTAIllMd  OTBETa CTYACHT HE MPUMCHSET
TEOPETUUYECKHE 3HAHUS JIJIs1 OOBSICHEHHS JTOMYIIICHHBIX
OIHUOOK, B TICJIOM OTBET OTJIMYACTCS HU3KUM YPOBHEM
CaMOCTOSITCIbHOCTH,  OOYYalOUIUHCS  BBITIOTHUI
1abopaTopHbie padOTHI B TOJHOM 00BEME.

HeynosieTBopuTenbHO

OOyuaromuiicsi HE BBIIIOJHUII 3aJaHUE; B OTBETE Ha
BOIIPOCHI CTY/ICHT JOMYCKAET OMIUOKU B ONPECICHUH
OCHOBHBIX TOHATUN; OECHOPSAIOYHO M HEYBEPEHHO
u3JlaraeT Marepuain, OOydJaloluuics He BBIMOTHUII
1abopaTopHbIe pabOTHI B TOJIHOM 00bEME.

* [IpencraBneno B Tadbnuie 2.1.

THUITOBBIE 3ATAHUSA JJIAA TABOPATOPHBIX PABOT IJIA
HNPOBEPKH YPOBHSA KOMIIETEHIIUN

Pa3znen 1. BBegeHue B HCKYCCTBEHHbI MHTEJJIEKT M OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4eHusl it padoThl ¢ TAOJUYHBIMU JAHHBIMU

Jlabopamopnas paooma Nel

Metonsl paboTel ¢ Tabmuuamu B Python. Arperamuss m Busyanuszaius
naHHbIX. [IpoBeeHne nepBUYHOTO aHaIN3a JaHHBIX.

Lenu: u3yueHue METONOB paboThl ¢ AaHHbIMM B Python u mposenenue
MEPBUYHOTO aHAIIA3A IAHHBIX.

3amganue: 3arpysurte ngaraceT B pandas matadpeiliMm. BoiBeguTe OCHOBHBIE
napaMmeTpsl jgaraceta. OmnpenenuTe, CKOJBKO B JaTaceTe ClydaeB OTCYTCTBHS
npu3HakoB. OrmnpenenuTe, CKOJIBKO TMPHU3HAKOB SBISIOTCS KaTETOPHUATbHBIMH.
Busyanusupyiite pacnpenesieHue NpPU3HAKOB II0 KiaccaM. Busyamusupyiire
3aBHCHUMOCTH MEXy MPU3HAKAMHU.




Jlabopamopnas paooma Ne2

Hcnonp3oBanne W cpaBHeHHe anropuTMoB kiaccupukamuu:  KNN,
pemiaronme AepeBbesi U uX aHCaMOJIH, TIOTUCTUYECKAs! perpecCHsl.

Lenu: mpuMeHEHHUE U OLIEHKA aJITOPUTMOB KJIaCCU(PUKAIIUU.

3amanue: Pazgenure patacer Ha OOyyaromMid W BaJWJAMOHHBIA C
cCOXpaHeHHEeM Tmponopuuil kiaccoB. Knaccuduuupyiite TOUKM U3 Jaracera C
nomoIieio anroputMoB kNN, moructuueckoit perpeccun, CART, ciydaiinoro
neca, CatBoost. Ilogbepute myuiiwe mapamMeTpbl ajarOPUTMOB C TOMOIIBIO
BaJIMIallMOHHON BBIOOpKHU. CpaBHUTE BpeMs paOOThI aJTOPUTMOB U 3aBUCUMOCTD
OTTIIPe100padOTKN JaHHBIX.

Jlabopamopnasa paboma Ne3

Hcnonbs3oBaHre U OLIEHKA aJITOPUTMOB perpeccuu. Ilonbop onTumanbHBIX
[IapaMeTPOB PErPECCUH.

Llenu: n3ydeHue alrOpuTMOB PETPECCUMN.

3ananue: IIpumeHuTe METOA JIMHEWMHON PErpeCCHU ISl PELICHUS 3a/1aui Ha
natacere. Jlo6aBpTe B JaTaceT MOJIMHOMHUANbHbIE Mpu3HaKku. JloOasisiite
OpU3HAKU [OKa HE YBUAUTE IepeoOydyeHHe Ha BalUJALMOHHOM JaTaceTe.
[Ipumenute rpeOHeByto perpeccuto U LASSO, 4toOGel u30aBUTHCS OT
nepeoOydeHus.

Jlabopamopuan pavoma Ned

OnTuMU3aIMoHHbIe 3a7aul W uXx pemieHus. [logbop rumepnapamMeTpoB
ITOPUTMAC TIOMOIIHI0 METOZIOB ONITUMHU3AITUN

[{enu: n3ydeHne airOpUTMOB PEIICHHS OTITUMHU3AITMOHHBIX 3a71a4.

3amaHue:

1. OnTumMu3upyiTe JUIMHY MapiipyTa B 3aJladye KOMUBOSDKEpa C ITOMOIIBIO
anroputmoB hill climb, oTxura u reneTudeckoro anropurma. BeiBenure
MOJIYYMBIIHICS MYTh U €r0 JITHHY.

2. OnTuMU3HpYHTE TUTIEpIIAPAMETPHI aJTOPUTMa MAIIMHHOTO 00yueHus (Ha
BBIOOP) C TIOMOIIBIO CIYYaiHOTO TOMCKA, MOWCKa Mo perierke, aaroputma hill
climb, reneTnueckoroanropuTMa.

Paszgea 2. Cucremsl 1i1y00KOro 00y4eHus

Jlabopamopuan paboma Ne5

Kinaccuduxkanus nzobpaxkenuit u tpanchepHoe ooyueHue.

Lenu: wu3ydyeHne METOAOB TIyOOKOro oOy4deHust nisi  paboTbl C
N300paKEHUSMHU.

3amanue: 3arpy3ure JaTaceT U co3JaiiTe UTepaTop A MOJAETH TITyOOKOTo
oOyuenwus. 3arpysute npenooydennyro Ha ImageNet ceprounyro ceth (AlexNet,
VGG umu ResNet) u no6aBete k backbone monHOCBsI3HBIN cioM 151 00y4eHUS.
OOyuute HelpoHHYIO ceTh Ha ImageNet, Bu3yanus3upoBaB rpaduk GyHKIUN
norepp Ha oOydamolled M BaJIWJAIMOHHOM BbIOOpKe. Peanusyiite Momynb



NPUMEHEHUs HEHPOHHOW CEeTH K JaHHBIM, MPOBEPhTE KA4eCTBO OOYy4YEHUS Ha
TECTOBOM BBIOOPKE.

Jlabopamopnasa paboma Neb
Pabota ¢ TekcTaMu 1 X BEKTOPHBIMU TPEICTABICHUSMHU.
[enn: u3ydyeHne Mozeneil BEKTOPHOTO MPEACTABICHUS TEKCTOB.
3amanue: Ckagaiite mpenoOydeHHbIE BeKTopa ais cioBaps. C MOMOIIBIO
aroboro  kiaccudukatopa MammHHOro o0ydeHus (KNN, SVM, CatBoost)
KIacCCUPUIMPYHTE TEKCThl M3 Jaracera IO CyMME BEKTOPOB  CJIOB.
Knaccudumupyiite Teketsl ¢ momotipio LSTM cetn.

Pasznen 3. O0y4eHue ¢ mogKpenjieHueM

Jlabopamopnas paooma Ne7
[Mpumenenne Q-Networks ais pereHus: mpoCThIX OKPYKEHHH.
Lenu: u3ydyeHue mpuUMeEHEHUsT OOy4YEHUsl C MOAKPEIUICHHEM I pelieHUi
3aJ1a4 KOHTPOJIS.
3aganue: OOy4yuTe TMPOCTYIO TMOJHOCBA3HYIO Q-CeTh Ui peIIeHus
okpy»xeHus LunarLander.

2.2. PexoMeHJaUMU 10 OLEHHUBAHUIO KOHTPOJISI 3HAHWI MO pasaeiny
TUCIHUILIHHBI 00yYaIOIIUXCS

2.2.1. Koutponb 3HaHUW MO pasaenaMm 1-2 AUCHMIUTAHBI TPOBOJIUTCS B
dbopme TecTUpOBaHUS.

B 3aBepmieHMM UW3y4YeHHS KaXKIOTO pasaena JAUCHHUIUIMHBI  MOJXKET
MPOBOJIUTHCA TECTUPOBaHHWE (KOHTPOJb 3HAHWW TIO pasfeny, pyOeKHBIN
KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBITIOJIHEHHS TEKYIINX TECTOBBIX 3aJJaHUN
OIICHMBAEeTCs B Oammax. MakcuManabHOE KOJUYECTBO OaioB MO TECTOBBIM
3aJIaHUSIM OIPEIeNIACTCA MPENOoIaBaTelisiM U MpeCcTaBiIeHo B Tadbnuie 2.1.

TecToBbie 3a1anus MpeACTaBICHBI B BUJIE OIICHOYHBIX CPEJICTB U B MOJHOM
o0beMe TIpeICTaBICHbl B OaHKE TECTOBBIX 3aJJaHUM B DJICKTPOHHOM BHUjE. B dhoHme
OIICHOYHBIX CPEJICTB MPE/ICTABICHBI THUIIOBBIC TECTOBBIE 33JlaHMs, pa3padOTaHHbIE
JUTSL U3YYCHHS TUCIUTUTAHBI « CUCTEMBI HCKYCCTBEHHOTO HHTEIIJICKTAY.

THUITIOBBIE TECTOBBIE 3AJJTAHUA 151 ITIPOBEPKU YPOBHA
COOPMHUPOBAHHOCTHU KOMIIETEHIIUA

Pa3znen 1. BBeneHne B MCKYCCTBEHHbI HHTE/LIEKT U OCHOBHbIE METO/IbI
MAIIMHHOTO 00y4YeHUs Il pAa00ThI ¢ TAOJUYHBIMH JAHHBIMH

1. Kro B 50-¢ rompr XX Beka co3Jal MaTeMaTHYECKYH) MOJEIb
(GYHKIIMOHUPOBAHUS CETEM HEPB-HBIX KJIETOK KUBOTO OpraHu3ma?

a) Anan TwropuHr

0) ®pouk PoszentoOmart



B) UBan [laBnoB

r) bunn efite

2. YacTb METO/J0B MUCKYCCTBEHHOTO MHTEJUIEKTA, O3HAYAIONIAs U3BJICUCHHE
3HAHWM U3 TaHHBIX:

a) Data Science

0) CratucTuka

B) Data Mining

r) Big data

3. Haxarmem xakmx KJIaBHIII MOXKHO H00aBUTH stueiiku B Notebook Jupyter
(Bo3moskHO 6oJiee 0JJHOTO MPaBUILHOTO OTBETA)?

a)M

0) A

B) Y

r) C

n) B

4. S3pIkM  TPOrpaMMHUPOBAHUSA, KOTOpPbIE OTHOCSTCS K OOBEKTHO-
opueHTHpoBaHHOW mapaaurme (Bo3mokHO 60Jee 0JHOTO MPaBUIBHOTO OTBETA):

a) Python

0) Haskell

B) C#

r)C

5. Kro sBnsercs coznareneM s3bika Python?

a) I'Buno Ban Poccym

0) Mapk LlykepOepr

B) Jlennuc Putun

r) Tomac Kypu

6. Ywucno ¢ nmaBaroiiei Toukoi 0003Ha4YaeTCA:

a) list

0) bool

B) int

r) float

7. S=list('12345") C momorupto ¢pynkiwmu list() cozmaercs:

a) MHOXkeCTBO

0) Koprex

B) Cniricok

r) CioBapb

8. KakumMm Oyner pe3yabrar:

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, 3,5}

9. ®ynkuus tuple() npumensiercs as:



a) O4HCTKHU KOpTEkKa

0) OuucTka crucka

B) Co3fiaHus MycToro Koprexa

r) JloOaBiieHus 3JeMeHTa B KOHEI] CIIICKa

10. Kaxkoe Ha3HaucHue QyHKIHH COOpaHHBIX B Mo xyJie Fandom?

a) O0OpaboTKa CTaTUCTUYECKUX JAHHBIX

0) MaTeMaTHuuecKre pacyeThl

B) Pabora ¢ 6azamu maHHBIX

r) ['enepanus cirydailHbIX YnCen

11. Kakoili MaccuB ObUI CIr€HEpUPOBAH MPU BHINOJHEHUH WHCTPYKLUU
data=np.linspace(10, 18, 5)?

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

0) [10., 15.]

B) [10., 18., 5]

r) [10, 15]

12. beu1 co3man aBymepHbld MaccuB Mas. Kakoi pesynbrar Oyner
BBIBEJICH B KOHCOJIb MPHU BBI-TIOJIHEHUU UHCTPYKIUU print(mas[3, 3]):

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

print(mas[3, 2])

a)d

6)-8

B) 0

r) bynert BriBeneHa ommoka
13. Beur cosman aBymepHBIM MaccuB Mas. Kakoid pesymbrar Oymer
BBIBEJICH B KOHCOJIb MIPU BBIMIOJIHEHUH UHCTPYKIUU print(mas[3, 3]):

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

print(mas[3, 355, oD

a)—8

0) byner BbIBeieHa OIMOKa

B) 0

r4

14, [IlaxMaTHBIN CYNEPKOMIIBIOTEP, KOTOPHIM BBIMTPAl MATy y YEMIIMOHA
mupa no maxmaram ['appuKacmaposa:

a) AlphaGo

0) ®yraky

B) Deep Blue

r) JIoMOHOCOB-2

15. C noMouipl0 Kakoro CHUMBOJIa MOXHO CO3/JaTh 3arojOBOK Ha SI3bIKE
pasmetrku Markdown?

16. a)*

0)#

B) %

2]
4



r) &

17. Kakue Teru Ucronb3yrTcs ISl CO3/IaHus >KUPHOTO MIpU(Ta HA A3BIKE
pasmetkn HTML?

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

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

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

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

19. Kaxkoit cuMBONI HWCHONB3YyeTCA MJis Habopa (GOpMysbl C MTOMOIIBIO
LaTeX B Notebook Jupyter?

20. a)$

0) %

B) //

r) &

21. Kakue BapraHTBhI UMCH MIEPEMEHHBIX J0MyCTUMBI B Python?

a) X1

0) k&

B) main

r) 1X

1) NneW_IepeMeHHas

22. C moMomIbl0 KakoW omepanuyd Haj JBYMs IEJIbIMA YHCIIaMU MO>KHO
MOJIYYUTh OCTATOK

a) %

0)/

B) //

r)*

23. Ilycte mepeMeHHOW a MPHUCBOCHO 3HaueHWe 5, T. €. a = 5. Kakwue
omnepaly BO3MOXKHBI?

a) at+=1

0) a/*=3

B) a=a+l

r)all=2

24.  Jlnsg gyero mpumensiercst GyHKIus inpoot()?

a) [lns onpenenenus Tuma TaHHbIX

0) Jly1s BO3BeICHUS YKClia B CTEIICHD

B) Jly1s1 BEIBO/IA TAHHBIX B KOHCOJIb

r) JI)1st BBO/Ia JAaHHBIX C KJIABUATYPHI

25. Kakwue omepaTtopsl HCIONB3YIOTCSA JUISI peaTU3aliK  MHKINICCKUX
aNropuTMOB?

a) for

0) while

B) elif

r) switch

26. C=(1,2,3,4,5). Bo3M0xHO ]I B JaHHOM KOPTEKE 3aMEHUTH 5 Ha 67

a) Her

0) Ja



Paszgea 2. Cucremsl ri1y00KOro o0y4eHus

1. B MamHHOM OOY4E€HHH JJaHHBIE IETSATCS Ha!

a) OOyyaronryro 1 00y4yaeMyro BIOOPKY

0) bouspiryto u Manyro

B) OCHOBHYIO 1 HEOCHOBHYIO

r) O0y4aronIyo U TECTOBYIO BEIOOPKY

2. Kak mnHaspiBaeTcsi MeTON TOMy4YeHUS KOI(PPHUIMEHTOB ypaBHEHUS
perpeccuu, Mpu KOTOPOM MUHUMHU3HUPYIOTCS KBAAPATHI OMHUOOK?

a) MeTo MaKCUMabHOTO MPaBIOTOA00US

6) MeToa MUHMMM3AINH CPEHEN KBaIpaTHUECKOM OITHOKH

B) MeTo MUHUMU3AIMU MOAYJIEH OITMOOK

r) MeTo HauMEHbBIIIUX KBaJIPaTOB

3. B HelpoHHOI ceTH BBIYUCIHTENbHAS €IUHMIIA, KOTOpas IMOJIydaeT
uH(dOpMaIUIO, TPOU3BOAUTHA HEN MPOCTHIC BHIYUCICHUS U MIEPEAET €€ NalblIle:

a) 'paauent

0) Heiipon

B) AKCOH

r) CuHarmc

4. Kakon aJITOpUTM UCIIOJIB3YETCS B METOJIE oOpaTHOro
pacmpocTpaHeHHs OMIMOOK /ISl TOMCKaMUHUMYyMa?

a) Meron auxoTomuu

0) Anroputm JlerkcTphl

B) MeTon HaMMEHBIIIUX KBaJIPATOB

r) ['paguenTHBIN ciyck

5. Kak Ha3zpiBaeTcs oaHAa WTepauus B Ipoiecce  OOydeHHS,
BKJIIOYAIOIIAs MPEIBSIBICHUE BCEXITPUMEPOB U3 00YUaOIIET0 MHOKECTBA?

a) DJnoxa

0) Ilaker

B) Cer

r) MuHunaker

6. UtoObl MOAKIIOUNTH OMONMMOTEKY HEOOXOAMMO  HCIOIb30BaTh
KITIOYEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. J1ns cozmanusi pyHKIIMHU UCTIOJIB3YETCS KIIFOUEBOE CJIIOBO

a) func

0) lambda

B) class

r) def

8. Kaxoii MeTon ucnosb3yercs mpyu Co3JaHuu ciaoBaps?

a) dict()



0) tupe()
B) list()
r) set()
9. Kakyto oneparidio MOKHO BBIIMTOJHUTH C IIOMOIIBIO MeToAa union()?
a) CuMMeTpu4Hasi pa3HOCTb
0) O06benHEHNE
B) [lepeceuenue
r) JlononHenue
10. Kaks ¢yHKIIMA U3 OMOIMOTEKH NUMPY CITY>KHUT JUIsl YMHOKEHHUS IBYX
Martpuir?
a) det()
0) dot()
B) len()
r) mult()
11. Kakoil Tun paHHbIXx B Oubiamoreke pandas mpeacTaBisieT coOoi
MPOUH]ICKCUPOBAHHBI MHOTOMEPHBIA MaCCUB?
a) DataFrame
0) list
B) Series
r) Array
12. Kakwue ¢pynkumu n3z 6ubmmorexkn matplotlib ciyxar nias moctpoeHus
rpaduka
a) figure()
0) hist()
B) plot()
r) func()
13.  Jlns gero cayxuT pynkius head u3 oubnuorexku pandas?
a) [lns moacyeTa yncia CTOIOI0OB M CTPOK TaOJIUIIBI
0) {51 BEIBOIA JTFOOBIX TIATH CTPOK TAOJIUIIBI
B) JlJ1s BBIBOJIa TIOCTIETHUX TISITH CTPOK TAOJIUIIBI
r) JIJ1s1 BBIBOJI IEPBBIX TSATH CTPOK TAOTHUIIBI
14. C nomomipio kakod (yHkiuu u3 Oubamoreku matplotlib moxHO
COXpaHUTh PUCYHOK C Tpadrkom?
a) save()
6) fig()
B) show()
r) savefig()
15. B kakom [uanazoHe 3HAYEHUN  M3MEHseTcsa  Kod(phuuueHT
JleTepMUHAIUN?
a) [-1; 1]
0) [0, 1]
B) [0, +oo]
r) [—o0; +o0]
16. Kakue mnokaszaTelu HCHOJB3YIOTCSA ISl OLIGHKM KayecTBa JIMHEWHOMU
Moieaun?



a) Koappuunent nerepmunanuu

0) Koaddurment gucroit perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kakwue 3HaueHHS MOXET NPUHUMATHh KOA(OUITMECHT KOPPEISITUN?

a)l,2

0)-0,9

B)

27.bubnuoTeka, KOTOpas MpeaHa3HaueHa JJIsl MAIIMHHOTO O0YYCeHHUS:

a) random

0) sklearn

B) pandas

r) numpy

28.C noMouIbl0 Kakux MoKa3arejaeil MOXKHO BBISIBUTh HAJIMUUE B3aUMOCBSI3U
MEXIy JBYMS ClIy4yal HBIMU BeJIMYUHAMU ?

a) ducnepcus

0) Koaddurment koppensaiuu

B) KoBapuarus

r) CpenHee KBapaTHUECKOE OTKIOHEHUE

29.BriGepuTte BepHbie yTBepkIeHus (Bo3moxkHO 6osiee 0IHOro MpaBUILHOTO
OTBETA):

a) Ilepuentpon Po3enbsarra — 310 npuMep HEHPOHHON CETU C YUUTEIEM

6) HelipoHHble ceTH MOXHO MPUMEHSITh TOJBKO MJIA pPEIICHUsA 33434y
IPOTHO3UPOBAHMSL.

B) HelipoHbI cOeMHSIOTCS CHUHANCAMH TOJIBKO ¢ TEMU HEMpOHAMU, KOTOPbIE
HaXOMSTCSI B OJHOMCIIOE

r) Bec cunanca — 31o uncio B quanasone [-1; +1]

30.Kakue Tumbl HEMpOHOB MOTYT OBITh B TieprienTpone PozenOnarra?

a) HopmupoBaHHbIe

0) OTKpBITHIC

B) BxonHbie

r) CKpbITbIE

31.Kakue ¢yHKIMM W3 TEPEUYUCICHHBIX HUXKE MPUMEHSIOTCS B KAa4eCTBE
(GyHKUMNA aKTUBALMK BHEHPOHHBIX CETAX?

a) Curmouia

0) Curaym

B) Jlorapudmuueckas hpyHKIus

r) DKCIIOHEHTA

1) [ToamHOM BTOpOIL cTeneHH

32.Kaxkas 6ubn1oTeka uCoab3yeTcsl sl pabOThl ¢ HEHPOHHBIMU CETIMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

33.Kakoii moka3areinb UCIOJIB3YETCs ISl OLICHKH KauecTBa HEHPOHHOU ceTH



B 3a/1aue Kiaccuduraum?
a) Root Mean Squared Error
0) KoadduiueHT nerepMuHaum
B) accuracy
r) Mean Squared Error

2.2.2. KOHTpOoJIb 3HaHUH 10 pa3zjaeny 3 IUCHHUIUIMHBI IPOBOJUTCS B dopme
YCTHOTO OTIpOCaA.

Kpurepun ouenku.

Ouyenka «Omau4uHo» CTaBUTCS, €CJIM O0yJArOLIUNACS:

1) MOJTHO ¥ apTyMEHTHUPOBAHO OTBEYAET IO COJICPYKAHHIO BOIIPOCA;

2) oOHapyXuBaeT IOHUMaHWE MaTepuaia, MOXKET OOOCHOBATh CBOH
CYXKIEHUS, TPUMEHUTh 3HAaHUS HA MMPAKTHUKE, IPUBECTH HEOOXOUMBIC IPUMEPHI,

3) u3naraeT Marepuan MOCIEAOBATENIbHO W MPAaBUIBHO, C COOJIOJEHUEM
UCTOPUYECKON U XPOHOJOTUUYECKON MOCIIEIOBATEILHOCTH;

Ouyenka «xopowioy — CTaBUTCS, €CIU OOy4YaloOIIUICS JaeT OTBET,
YIOBIICTBOPSIIOIIMNA TEM >K€ TPeOOBaHUSIM, YTO M JJIA OLEHKH «OTIUYHO», HO
JIOMYCKaeT OJIHA-/IBE OIIMOKU, KOTOPHIE CaM K€ UCTIPABIISIET.

Ouyenka «y0061emeopumenvHo» — CTaBUTCSA, €CIM OOYyYaroIIuiics
oOHapy>KHBaeT 3HAaHWE U TOHUMAaHNE OCHOBHBIX MOJO0KEHUN JaHHOTO 3aJjaHusl, HO:

1) m3maraeT marepuan HEMOJIHO W JOIYCKAaeT HETOYHOCTH B OINPEACICHHUH
MOHATHH WK (POPMYIUPOBKE MPABUI;

2) HE YMEET JOCTaTOYHO TIyOOKO M JI0Ka3aTelIbHO OOOCHOBAaTh CBOU
CYXKIEHUS 1 TIPUBECTH CBOU TIPUMEPHI;

3) u3naraet MaTepuall HeoCIeI0BATEIbHO U JJOMYCKAET OIITUOKH.

THUITOBBIE BOITPOCHI J1JIA ITPOBEPKH YPOBHAA
COOPMUPOBAHHOCTHU KOMIIETEHIINA

Konmpoaupyemoie
Bonpocet 013 noozomoeku K uHOUBUOYATbHOMY YCHHHOMY
pazoenvt (memot)
Onpocy no memam OUCUUNTIUHbBL
OUCUUNIUHDL

Paznen 3. OOy4denue ¢ moAKperieHuEM

Tema 3.1. IlousTus
areHTa, Cpeibl,
COCTOSIHUS,
JICUCTBUU U
Harpazapl. QyHKOUA
IIEHHOCTH
coctosiHus (Value
function) u
GbyHKUHS KauecTBa
JICUCTBUS

(Qfuntion).

1. ITonsaTus: areHT, cpeaa, COCTOSIHUE, ACHCTBUE, Harpaja.

2. OyHKIHUS [IECHHOCTH COCTOSIHUSL.

3. OyHKIIUS Ka4eCcTBa ICUCTBUS.

4. OnTuMuzaiys CTPAaTerMd C IOMOIIbI0 MaKCUMHU3AIUU
(GyHKIIUN IEHHOCTH ¥ Ka4eCTBa.

5. Q-o0yuenmue.




OnTumnzanus
CTpaTEruu C
MTOMOIITBIO
MaKCHMM3aINH
(byHKIUH 1IEHHOCTH
1 KadecTBa. Q-
oOy4JeHHe.

Tema 3.2.
['myGoxoe
oOydJeHue ¢
MOJIKPEIIEHUEM.
Deep Q-Networks,
Actor-critic.

1. 'my6okoe oOydyeHue ¢ MOaKPEIUICHHEM.
2. Cetb Deep Q-Networks.
3. AcunxpoHHbI# anroputM Actor-critic.

THUITIOBBIE BOITPOCHI JIUIAA CAMOIIOATI'OTOBKHA
JJIAA TIPOBEPKH YPOBHA COOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Koumponupyemuie
pazoenvt (memut)
OUCUUNIUHDL

Bonpocwt 0151 no0zomoeku K uHOUGUOYATbHOMY YCHIHOMY
Onpocy no memam OUCUYUNIUHbBL

Pa:«men 1. BBGI[GHI/IG B HCKYCCTBGHHBIﬁ HHTCJIJICKT 1 OCHOBHBIC MCTO/IbI

MalllMHHO

ro o0y4eHus Ju1si paboThI C TAOJMYHBIMU JTAHHBIMH

1.1.
3a/1aun

Tema
OcHOBHBIE
CUCTEM
HMCKYCCTBEHHOTO
HHTEIJIEKTA.
Knaccudukanus,
KJIacTepu3alus,
perpeccusi. Turbl
MaITuHHOTO
o0y4eHUs: C
yauresneM, 6e3
YUUTEIIs, C
YaCTUYHBIM
MIPUBJICUCHUEM
yuuTens, 00yueHue
C TIOJIKPEIJICHUEM.
Knaccudukanus Ha
npuMepe
anroputMa k-
OJIKaMIIIX
coceneit (kNN).
MeTpuky OLIEHKHU

1. OcHOBHBIC 3aa49 CUCTCM HCKYCCTBCHHOI'O HMHTCJIJICKTA.

2. Knaccudukanus, wmacrepusanus, perpeccus. Tumsl
MalIMHHOTO OOyYeHHusi: ¢ yuuTenem, Oe€3 yuurens, ¢
YaCTUYHBIM  TPUBJCYEHUEM  y4yuTess, OOy4YeHue C
MOJKPETIIIEHUEM.

3. Knaccudukanus Ha npumepe aiaropurma K-Ommxaimmx
coceneit (KNN).

4. Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R?
— K03hHUIMEHT TeTepMUHAIUY.

5. JIuneniHas perpeccusi, HOJIMHOMUAJIbHAS PETPECCUSL.

6. [lepeoOyuenue u perymspusanus, rpeOHeBast perpeccus,
LASSO, Elastic Net.

7. Jluneiinbie momenu uisi kinaccuduxaruu. [leprenTpow,
JIOTUCTUYECKAsA PErpeccusi, MOJHOCBI3HbIE HEUPOHHBIE CETH,
CTOXAaCTUYECKUM  TPAJMEHTHBIH CIOYyCK ©  0OpaTHOE
pacrpoCTpaHEHUE IPAUEHTA.

8. Perymsipuzanus TMHEHHBIX MoJIeNiel KiTacCU(UKAIIUUH.

9. Kunacrepuzanusa. k-means, k-means++, DBSCAN,
arJIoOMepaTUBHAs KJIaCTEPU3ALIHSL.

10. MeTpuKku OLIEHKH KJI1aCTepU3aLIH.

11. Anroput™mbl, OCHOBaHHBIE HA IPUMEHEHNHN PELIAOIINX
JIEPEBHEB.




KJIaCCU(UKAIIUK:
[IOJIHOTA, TOYHOCTb,
F1, ROC, AUC.
Banunaunonnas u
TECTOBast BHIOOPKA.
Kpocc-Banuaanus.
Pab6oTa ¢
KaTeropHaIbHbIMH
IpU3HAKAMHU.

Tema 1.2.
Perpeccusi.
MeTpuku OLIEHKH
perpeccun: MSE,
MAE, R?-
KoahpuieHT
JI€TEpPMUHALINH.
JInnerinas
perpeccus,
MOJIMHOMUAJIbHAS
perpeccus.
[lepeobyuenue u
peryispuzanus,
rpeOHeBas
perpeccus, LASSO,
Elastic Net.
JInHerHbIe MOIeTN
JUIS
KJ1accu(uKaImu.
[TepuenTpoH,
JIOTUCTUYECKAs
perpeccus,
MOJTHOCBSI3HBIE
HEUPOHHBIE CETH,
CTOXACTUYECKUM
I'PaguEHTHBIN
CIIyCK M 0OpaTHOe
pacupocTpaHEeHHe
rpajiieHTa.
Perynsapuszanus
JTIAHEUHBIX
MOJIeTIen
KJ1acCu(pUKaIuum.

Tema 1.3.
Knacrepuszanus. k-
means, k-means++,

12. Kpurepum pazaencHus
BBIMTPBIL, KpuTepuil J[KUHU.

y37a:

uH(OPMAaIMOHHBIN

13. AncamOnu pemarwmmx JepeBbEB: CIyYalHBIM Jiec,

IpaJlueHTHBIN OYCTHUHT.

14. Metop onopHbix BeKTOpoB. [Ipsimas u o6parHas 3aaaya.
15. OnpeneneHre ONMOPHBIX BEKTOPOB. S AEPHBIN TPIOK.




DBSCAN,
arJiomepaTUBHas
KJIaCTEepHU3alHsl.
MeTpuku OLIEHKH
KJIACTEpU3alINH.

Tewma 1.4.
ANTOpUTMBEI,
OCHOBAHHBIE Ha
NPUMEHEHUU
peraronmx
JI€PEBBEB.
Kputepun
paszeneHus ysna:
MH(POPMaLlMOHHBIN
BBIWTPBIILL,
Kputepui [[>xunHu.
AHcamOmnu
penarnmx
JIEPEBBHEB:
CIIy4alHBIH JIEC,
rpauEHTHBIN
OyCTHUHT.

MeTton onopHbIX
BEKTOPOB. [Ipsmas
u oOpaTHas 3aj1aya.

Onpenenenue
OIIOPHBIX BEKTOPOB.
S nepHsblii TPIOK.
Paznen 2. Cuctemsl riry00Koro oOy4eHus
Tewmsr 2.1. 1. Heiiponnsie cetu. @yHKIIUU OLIMOKA HEUPOHHBIX CETEM.

HelipoHHsle cetn.
OyHKIUU OIHUOKH
HEUPOHHBIX CETEN U
oOy4eHue ¢
MOMOIIBIO
oOpaTHOro
pacnpocTpaHeHUs
rpaaueHTa.
[Tonsitue 63149 U
AMOXMU.

2. OOyyeHue C TOMOLIBIO OOPATHOIO PaCHPOCTPAHEHUS
IpajiieHTa.

3. [lonsTue 63T4a U AMOXMU.

4. Pabota ¢ n300paK€HUsIMH C TOMOILbI0 HEHPOHHBIX CETEH.
5. CBepTOYHbIE HEUPOHHBIE CETH.

6. Onepanuu cBepTOK, max-pooling.

7. llomynspHble APXUTEKTYPbl CBEPTOYHBIX HEWPOHHBIX
cereit: AlexNet, VGG, Inception (GooglLeNet), ResNet.

8. Tpancdepnoe oOyueHue.

9. O6paboTka TeKkcTOB. PaboTa ¢ ecTeCTBEHHBIM SI3BIKOM C

Tewma 2.2. Pabora ¢
M300paKEHUSIMU C
MOMOILBIO
HEUPOHHBIX CETEH.
CBepTOYHBIC

ITOMOILBK) HEMPOHHBIX CETEU.

10. BexTopHble npeacTaBieHus Juis Tekcta: word2vec,
skipgram, CBOW, fasttext. PekyppeHTHble HEHPOHHBIE CETH,
LSTM, GRU.

11. Tpancpopmepsl, BERT, GPT.




HEUPOHHBIC CETH.
Onepanuun CBEPTOK,
max-pooling.
[TonynsipHbie
apXUTEKTYPbI
CBEPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
TpancdepHoe
oOyJeHue.

Tema 2.3.
O6paboTka
TekcToB. PaboTa c
€CTECTBEHHBIM
SA3BIKOM C
MTOMOIIBIO
HEUPOHHBIX CETEM.
BekropHbie
MpEeACTaBICHUS IS
TexkcTa: word2vec,
skipgram,

CBOW, fasttext.
PexyppeHTHBIE
HEUPOHHBIE CETH,
LSTM, GRU.
Tpancdopmepsi,
BERT, GPT.

Paznen 3. OOydeHue ¢ MoAgKperieHuEM

Tewma 3.1. IlonsTus
areHTa, Cpejbl,
COCTOSIHUS,
JICUCTBUU U
Harpazbl. DyHKIUA
IIEHHOCTH
cocrosinusg (Value
function) u
GbyHKIIHUS KauecTBa
JICUCTBUS
(Qfuntion).
Onrumuzanus
CTpaTEeruu C
ITOMOIIIBIO

1. MapkoBckue ciiy4aliHbI€ MPOLIECCHI.

2. llenn Mapkoga.

3. YpaBuenue bennmana.

4. AnropuTMBbI II1yO0KOTro 00Y4YEeHUSs! C TOJIKPETIIICHUEM.
5. Q — anropuT™MbI 00yUYEHUS.




MaKCHUMM3aINH
(GyHKIUH 1IEHHOCTH
1 KadecTBa. Q-
oOydeHue.

Tema 3.2.
['myGoxoe
oOy4JeHue ¢
MTOJIKPETUICHUEM.
Deep Q-Networks,
Actor-critic.

2.3. PexoMeHgauMM 1O OILEHUBAHUIO PA3HOYPOBHEBLIX 3aJaHHUil

o0yJarmmnxcs

MakcumMaanbHoe
KOJINYECTBO 0AJLJIOB*

Kpurepun

OT1u4Ho

BricTaBisiercs 00y4aroniemMycsi: €Ciii BBITIOJTHEHBI BCE
MyHKTBI pa0OThl CaMOCTOSITENBHO, 0€3 OMMOOK, eCiH
MpesiokKeH Oosiee palMOHAIBHBINA aTOPUTM PEIICHUS
3aJauu.

Xopomo

BricTaBnsercs o0ydaroneMycsi: eciu caMOCTOATEIBHO
BBITIOJIHEHBI  BCE IMYHKTBHI  paOOThI, JIOMYIICHBI
HE3HAYWTEIbHBIC OIMMOKHU, €CIIM MPEeUIoKEH Oolee
palMOHAJIBHBIA AITOPUTM PELICHUS 3aJa4u.

Y 10BIETBOPUTETBHO

BricTaBnsiercs oOyuaromemMycsi: €Clid CaMOCTOSITENIbHO
(WM C MOMOUIBIO TIPENOoAaBaTelisi) BBIMOJHEHBI BCE
NYHKTBI pa0OThI, TONYIIEHbI TPyOble OIINOKH.

HeynosneTBopurensHo

BeicTaBisieTcs 00ydaroImeMycsi: €ClIM C TOMOIIBIO
IpernojaBarTessi BBIIOJHEHbI HE BCE IMyHKTHI pPaOOTHI,
JOMYIIEHBI TPyObI€ OIIMOKHU.

* [Ipencrabieno B Tabmure 2.1.

3AJAHMSA JJIA ITPOBEPKHX YPOBHA COOPMUPOBAHHOCTH

KOMIIETEHIINN

Paznen 1. BBegeHue B HCKYCCTBEHHbI MHTEJIEKT M OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4YeHusl st pa0oThl ¢ TAOJUYHBIMU JAHHBIMHU

BapuanTt 1. B Tabnuiie npuBeeHbl JaHHbIE 0 KBapTUpax nmo Boarorpaackoi

o0acTu
Ilena, ThIC. PYO. [Tnomans, M> | YKumas momanas, M2
2300 442 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 TaOnMIbl CO3JaTh CJIOBApb, KOTOPBIA 3aTeM
npeoOpa3zoBate B DataFrame. HaiiTu MakcumanbHBIE 3HAYEHHUS TO KaXIOMY
MOKAa3aTelll0, CPEeJHEEe W MEAUWAaHHOE 3HauyeHue Iuomaan. Onpeaenutb Yucio
KBAPTHP, y KOTOPHIX IUIOMaas 6ombmme 50 M2,

[Toctpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBAapTUPbl OT IUIOIIAIU
KBapTUPBI.

BapuanT 2. B Tabnuue npuBeaeHsl JaHHbIE O KBapTUpax 1o Bosrorpanckoi
o0nacTu

Ilena, ThIC. PYO. [Tnomane, M> | YKwunas miomazb, M
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 pgaHHOM TaOnuIbl CO3/aTh CJIOBapb, KOTOPBIA 3aTeM
npeobpazoBate B DataFrame. Halitu MuHUMAanbHbIE 3HAYEHUS MO KaXIOMY
IIOKA3aTEeII0, CPEIHEE W MEIMAHHOE 3HAadYeHHe Iuomann. OnpeaenuTs Yucio
KBAPTHD, y KOTOPHIX JKKJIas IIOMans MeHbie 40 M2,

[TocTtpouTs TpaduK 3aBUCUMOCTH CTOMMOCTH KBApTUPHI OT TUIOLIAAH
KBapTHUPBL.

Bapuant 3. B Tabnure npuBeneHsl JaHHbIE 0 KBapTUpax 1o Bosrorpaackoit
o0OnacTu

Ilena, Teic. py6. | ITnomans, M®> | XKumas miomans, M2
2300 442 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe paHHOM TaOmMIl C€O3/aTh CJIOBAapb, KOTOPBIM 3aTeM
npeoOpazoBath B DataFrame.

Haiitu MuHMMabHBIE 3HAYEHUS MO KAXKIOMY IIOKA3aTeNl0, CpPEIHEEe U
MEIMaHHOE 3HAYCHUA XKUJI0M omand. OnpeaenuTb YUciao KBApTUP, Y KOTOPBIX
IIeHa HE TIPEBBINIAET 2 MIIH. PYO.

[TocTpouTh Tpadmk 3aBUCUMOCTH CTOMMOCTH KBApTHPHI OT >KHJIOHW IUIONIATH
KBApTHUPBHI.



Paspnen 2. Cucrembl ri1y00Koro o0yueHust

3ananue 1. IloacuuTaiite pe3ynbTaT HEMPOHHOU CETH, M300PAKEHHOW Ha
PHUCYHKE, UCTIOJIb3YsI (PYHKIIMIO CUTMOU/, U €€ OIHUOKY, ucnoyib3ys MSE.

MSE — (il—a1)2+(i2 —a2)2+...+(in —an)2
n

f L
sigmoid (X) = 147" fsigmoid (X) = fsigmoid (X) ’ (1_ fsigmoid (X))

I[aHHLIe: |1=1, |2=0, W1=0,45, W2=0,78 ,W3=-0,12 ,W4=0,13 ,W5=1,5 ,W6=-2,3.
Pemmths mocTaBiaeHHyI0 3a7a4y MO CIASAYIONIMM HadalbHBIM JIaHHBIM: |1=1,
1,=0, Wi = W; XN, rae N — HOMep MO CIMHCKY B KypHAJIE.

Pasznen 3. O0y4eHue ¢ mogKpenjieHueM

3aganue 1. Ucnonb3ysa anroputm Q-o0yuyeHus: pa3paboTaTh ONTUMAIbHYIO
HOJIUTUKY (CTpaTeruio BbIOOpa AEHCTBUS) JUIsi MAKCUMHU3AMN BO3HATPaXKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AUETY MO PA3JAEJAM (TEMAM) M CHUTIIAHEI

1. BaitecoBckmii knaccudpukatop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.

2. Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aucam0Oiin. Soft and Hard Voting. Bagging. Cny4aiinslii ec.

4. Metpuueckuii knaccuduraropbl. KNN. WKNN.

5. JIuneiinas perpeccusi. LASSO, LARS. CART.

6. HepeBbs pemennit. MHbOpManmmoHHbI  BeMTphIm. — OmmOka
kinaccudukanuu, 3HTponUs, Kputepuit Jxunu. [IpyHunr.

7. TI'moGanbubiii mouck. Cnywailinbeii nouck. Grid search. CnyuaiiHoe
onyxnanue. baliecoBckas onTUMHU3aIus.



8. Jlumeninas perpeccus. llommnomuanbHasi perpeccus. ['peOnHeBas
perpeccusl.

9. AdaBoost. I'paineHTHBIN OYCTUHT pelIalouX JEPEBHEB.

10. Knacrepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3aluu.

11. Ouenka ximaccudpukanun. IpdexruBHocTh 10 [Tapeto. Precision-Recall
u ROC kpussie. AUC.

12. Heiiponnsie  ceru. Ilepuentpon  PosenGmarra.  OOGpatHOE
pacnpocTpaHeHue TpagueHTa. yHKIMHA akTUBAIUU. Softmax.

13. JlokampHbii momck. Hill Climb u ero pasHoBugHOCTH. OTXMWT.
['eHeTHUECKUI AIITOPUTM.

14. MeTton onopHBIX BEKTOPOB. S pa.



