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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

Luxn (pasaen) OIIOIT BO: |oT]

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

MatemMaTH4ecKue METOAbI U MOJACJIM B YIIPABJICHUN

WHdopMalonHble TEXHOIOTHH B YIIPaBICHUN

Teopust BeposITHOCTEN U MaTeMaTHYeCKasi CTaTUCTUKA

Bricmias maremaTtuka

OcHOBBI HH(POPMATHKA U BBIYUCIUTENFHON TEXHUKI

1.3.2. Jlucyunauna "Cucmemvl uckyccmeennozco ummenniekma'" —evicmynaem onopou 01 Cledyiouux
SNeMEHMO8:

[MpeamunnoMHasi MpaKTHKA

AHanu3 1 MOJENUPOBAaHUE YIIPABJIEHUYECKUX MPOLIECCOB

OJEeKTPOHHOE MPaBUTENbCTBO

1.4. PE3YJIbTATBI OCBOEHUSA JUCLHHUIIJIMHBI:

IIK-6: Cnocobrnocmb uUCnonb306amv 3HAHUE OCHOBHBIX MemO008 UCKYCCMBEHHO20 UHMENIEeKMAa 6
nocneoyrowell.  npogeccuoHanrbHol  0esmeNbHOCmU 6 Kayecmee  HAYUHbIX — COMPYOHUKOS, — npenooagameineti
00pa306amMeNbHLIX OP2AHU3AYULL GbICULE2O 00PA308AHUS, UHIHCEHEPOE, MEXHONI0208

3HaTh:

VYMeTh:

Bnaners:

B pesynomame oceoenusa oOucyunaunst ""Cucmemsvt UcKyccmeeHnHo20 unmennekma'' ooyuarowguiica

3.1 |3HaTh:

- MeTombl pPa3paboTKd OpPUTHHAJIBHBIX alTOPUTMOB M TIPOTPAMMHBIX PEIICHUH C HCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUI;

- IPUHIMIIBI 00YYEHHUS U IPUMEHEHHSI HEHPOHHBIX CETei;

- TCOPCTUUCCKUEC OCHOBLI U aJITOPHUTMbL O6y‘ICHI/I$I C MOAKPCIVICHUEM

3.2 | YMmeTh:

- IPUMCHATH METO/Ibl MAIIMHHOT' O O6yquI/I$I, IMOATOTaBJIMBATH JAHHBIC U HHTCPIPETUPOBATE PE3YJILTAThI;

- HaCTpanBaTh HEOOXOIMMOE OKpY>KEHHUE TSI paboThl C HEHPOHHBIMH CETSIMU;

- MPUMEHSATH U 7000y9aTh Mpeao0ydeHHbIe HEHPOHHBIC CETH U3 JOCTYITHBIX OMOINOTEK;

- BI)I6I/IpaTL " pCalin30BbIBATH aJITOPHUTMbL OGy‘ICHI/Iﬂ C NOAKPEIIIICHUEM C YUCTOM CHCI_II/I(i)I/IKI/I 3agaqun




3.3 | Baagers:

- HaBbIKaMH OLICHKA HNPUMEHHUMOCTH aAJITOPUTMOB, BO3MOJKHBIX PHCKOB U HOCHGHCTBI/Iﬁ OIIII/I6OK, HaXOJIUThb
OINITUMAJIbHBIC PEHICHUA OJIA pa60q1/1x 3aJad4,

- HaBBIKOM HCITONIE30BaHMS CYIIECTBYIOIINX MPOTPAMMHBIX OMONHOTEK W MOJENEH, CO3JaHMs MPOrPaMMHBIX
peanu3aiuii riy0OKMX HEHPOHHBIX CETEH;

-BJIaJICCT HABBIKOM MCIIOJB30BAaHUA CYIICCTBYIOIIUX IIPOrpaMMHBIX OuOIMOTEK H MOI[CHGP'I, CO31aHHuA
mporpaMMHBIX pean143au1/1171 Ha OCHOBC aJITOPUTMOB O6yLICHI/ISI C MMOAKPCINICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTpPOJb YCIIEBAGMOCTH TMO3BOJIIET OLECHUTH YPOBEHb CQOPMHUPOBAHHOCTH 3JEMEHTOB
KOMIIETCHUMH (3HaHWH, yMEHMH W TNPHOOPETEHHBIX HABBIKOB), KOMIETEHIMH € HOCIEAYIOIUM O0BbeINHEHHEM
OIIEHOK W TIPOBOAUTCS B (hopMe: YCTHOTO Ompoca Ha JEKIMOHHBIX M CEMHUHAPCKUX/TIPAKTHYECKUX 3aHATHSIX
(ppoHTaNBHBIN, WHAMBUAYAIBHBINA, KOMIUIEKCHBIH), TMHCHMEHHOW MPOBEPKHA (TECTOBBIC 3aJaHUs, KOHTPOJb 3HAHUIM
[0 paslelly, CUTyalHOHHBIX 3aJaHWd M T.N.), OLEHKM AKTMBHOCTH PabOThl OOydalolierocs Ha 3aHATUH, BKIIOYAs
3aJaHKs AJIs1 CAMOCTOSITETIbHOM PabOTHI.

Hpome.ucymouua}l ammecmayus

Pe3ynmpTaThl TEKyIIEro KOHTPOJISA W TIPOMEKYTOUHOH aTTecTaru (OPMUPYIOT PEHTHHTOBYIO OIICHKY
pabotel ctyneHta. Pacnpenenenue OasioB mnpu  (OPMHPOBAHWMW PEUTHUHTOBOW OIICHKM pa0OThI  CTyJIEHTa
OCYIIECTBIISIETCS. B COOTBETCTBHHM C JCWCTBYIOIIMM JIOKAIGHBIM HOPMAaTHBHBEIM akroMm. llo  aumcuuruimae
"CucTeMBI HCKyCCTBEHHOTO MHTEIUIEKTa" BHIIOM IPOMEKYTOUHOM aTTECTAIlUN SBIIICTCS 3adeT

PA3JEJI 2. COAEP KAHUE JUCHHUIIJINHBI

2.1. TPYAOEMKOCTb OCBOEHUA JUCIHUIIJIMHBI

O6mass TpyHAOEMKOCTh TUCHHMILIHHBI "CHCTEMBI WCKYCCTBEHHOTO WHTEIUIEKTA" COCTaBISET 2 3au€THBIC
€IMHUIIBI, 72 YacoB.

KonuuecTBO 4acoB, BBIACISCMBIX HAa KOHTAaKTHYIO PabOTy C IperojaBaTeieM U CaMOCTOSATENbHYI PaboTy
00yJaromIerocs, ONnpeaenseTcs Y4eOHbIM TIAHOM.

2.2. COJEPKAHME PA3JEJIOB JUCIUIIJIMHBI

HaumeHoBaHue pa3jaeioB M TeM /BU/ 3aHATHUSI/ Cemectp | YUacoB | Komneren- | Jluteparypa | Uurte | [lpumeuanue
/ Kypce A PaKT.

Pa3nen 1. BBegeHue B MCKYCCTBEHHbIH MHTEJIEKT
M OCHOBHBIE METO/IbI MAIIMHHOTO 00YYeHHS [IJIsI
PadoThI ¢ TAOJIMYHBIMHM JAHHBIMU

OCHOBHBIC 32/1a91 CUCTEM HCKYCCTBEHHOTO 6 1 [1K-6 JIT.1J11.2 0
uHTesuekra. Kinaccuduxanms, JI1.3J12.1
KJacTepusalus, perpeccust. TUnpl MalIuHHOTO J12.2J13.1
00ydYeHUS: ¢ yUUTeNIeM, 0e3 YUUTEIIs, C JI3.2 J13.3
YaCTUYHBIM MPHUBJICUCHUEM YUUTENSI, 00yUeHHUE 0102233

¢ noakperuieHneM. Knaccuduxkamus Ha 24 55

MpUMepe aNropuT™Ma K-0mmkaiimmux cocenei
(kKNN). MeTpuku oLIeHKH KIacCHU(pUKAIIH:
mojiHoTa, TouHocTh, F1, ROC, AUC.
BammnmanmonHas u TectoBas BeIOOpKa. Kpocc-
Banuaanus. PaboTa ¢ kaTeropuaabHbBIMA
npuzHakamu. /Jlex/

IIpopaboTka yaeOHOTO MaTepHraa JCKITHMA. 6 1 [1K-6 JIT.1J11.2 0
[oaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
315233
24 35
Metons! paboTsl ¢ Tabmumamu B Python. 6 1 I1K-6 J.1J11.2 0
Arperanys U BU3yamu3aius JI1.3J12.1
JaHHbIX. [IpoBeeHNE IEpBUYHOIO aHAIU3a J12.2J13.1

naHHbIX. /J1ab/ JI3.2 JI3.3




013233

24 95
IIporpaMmmMHO-anropUuTMUYECKOE OCBOCHUE [1K-6 JI1.1J11.2
marepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0192 33
24 55
Perpeccust. Metpuxku ouenku perpeccuu: MSE, [1K-6 JIL.1J11.2
MAE, R2 — koaduruert JI1.3J12.1
nerepMuHanuu. JInHelHas perpeccus, JI2.2J13.1
MTOJIMHOMHUAJIbHASL PETPECCHSL. JI3.2J13.3
[lepeoOydenue u perymnspusanus, rpeOHEBas 0102233
perpeccusi, LASSO, Elastic Net. 24 55
Jlunelinbie MojeU IS KaccuuKaum.
[lepuenTpoHn, JorucTuyeckas
perpeccusi, MOTHOCBSI3HBIE HEUPOHHBIE CETH,
CTOXaCTUYECKUM I'PAJUEHTHBIH CITyCK U
o0paTHOe paclpocTpaHeHHe TPaJUCHTA.
Perynsapuzauus TMHEHHBIX
MoJienelt knaccudurauun. /J1ex/
[IpopaboTka yueOHOTO MaTepraia JEKIIHA. [1K-6 JIL.1J11.2
IToaroroBka k 1abopaTopHBIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Hcnonb3oBaHue U cpaBHEHUE AITOPUTMOB I1K-6 JI1.1J11.2
knaccupukarun: kNN, JI1.3J12.1
perarorniye 1epeBhes U UX aHCaMOITH, JI2.2J13.1
JorucTuyeckas perpeccus. /J1a6/ JI3.2J13.3
D192 33
24 35
IIporpaMmMHO-anropUTMHUYECKOE OCBOEHUE I1K-6 JI1.1J11.2
matepuaina /I1p/ JI.3J12.1
JI2.2J13.1
JI3.2J13.3
01030233
24 35
Knacrepuzanus. k-means, k-means++, IIK-6 JI1.1JI1.2
DBSCAN, arinomeparuBHas JI1.3J12.1
KnacTepu3anus. MEeTpPUKH OICHKH JI2.2J13.1
wiacrepusanuu. /Jlex/ JI3.2 J13.3
013233
24 35
[IpopaboTka yueOHOTO MaTepralia JICKIIHA. I1K-6 JI.1 J11.2
[Hoarorosxka k 1aboparopHsM padoram /Cp/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Hcnonp3oBaHue U OLIEHKA aITOPUTMOB I1K-6 JI1.1 JI1.2
perpeccuu. [lonbop onTuMaIbHBIX JI1.3J12.1
nmapameTpoB perpeccun. /J1ad/ JI2.2J13.1
JI3.2J13.3
010233
24 35
IIporpaMmmMHO-aNTOpUTMUYECKOE OCBOSHUE I1K-6 JI1.1 JI1.2




marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
ANTOpUTMBI, OCHOBAHHBIE HA TPUMEHEHUHT I1K-6 JI1.1J11.2
pemaromux aepeBbeB. Kpurepuu pazneneHus JI1.3J12.1
y371a: HHOOPMAITMOHHBINA BBIMTPHII, KPUTEPUI JI2.2J13.1
JoxunHu. JI3.2J13.3
AHCamMOITH pemaronmx AepeBheB: CIydailHbIi 213233
JIeC, TPaIUeHTHBIN OyCTHHT. 24 35
Merton onopHbIX BekTopoB. [Ipsmas u oOpaTHas
3agauya. OnpezaeneHne ONopHbBIX BEKTOPOB.
SAnepuslii Tprok. /Jlex/
[IpopaboTka yueOHOTO MaTepralia JICKIIHMA. I1K-6 JI.1 J11.2
[Hoaroroexka k 1aboparopHsiM padoram /Cp/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
OnTUMH3AITMOHHEIC 3a7a91 U UX PEIICHUS. I1K-6 JI1.1 J11.2
[TonGop runepnapaMeTpoB anropuTMa c JI1.3J12.1
IIOMOIIBIO METOI0B OnTUMM3aLuu. /J1ab/ JI2.2J13.1
JI3.2J13.3
010233
24 35
[IporpaMMHO-aNTOPUTMHUYECKOE OCBOCHUE I1K-6 JI1.1J11.2
matepuaia /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
010233
24 35
[MoaroroBxka k pyoexunomy koHTpoto /Cp/ IK-6 JI.1J11.2
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Pazgen 2. Cucrembl ri1y00Koro o0yyeHust
Heiiponnsie cern. OyHKIMH 0MMOKH I1K-6 JI1.1J11.2
HEHPOHHBIX ceTell U 00y4eHue ¢ JI1.3J12.1
TIOMOIITEI0 0OPATHOTO PACIIPOCTPAHCHIS JI2.2J13.1
rpaauenTa. [Toasarue 63T4a u snoxu. /Jlex/ JI3.2J13.3
0102233
24 35
[IpopaboTka yueOHOro MaTepralia JCKIIHA. I1K-6 JI.1J11.2
[MoxroroBka k mabopaTropHbiM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Kraccugukarust nzodpaxenuii u TpanchepHoe [1K-6 JIT.1J11.2
oOyuenwue. /J1a6/ J1.3J12.1
JI2.2J13.1

JI3.2J13.3




013233

24 95
IIporpaMmmMHO-anropUuTMUYECKOE OCBOCHUE [1K-6 JI1.1J11.2
marepuana /I1p/ JI1.3J12.1
J12.2713.1
JI3.2J13.3
0192 33
24 55
PaGora ¢ n300paxkeHUs MU C TIOMOIIIBIO [1K-6 JIL.1J11.2
HEHPOHHBIX ceTeil. CBepTOUHBIC HEHPOHHBIC JI1.3J12.1
cetu. Oniepaliuu CBEPTOK, max-pooling,. JI2.2J13.1
[TonmynsipHbIE apXUTEKTYPBI CBEPTOUHBIX JI3.2J13.3
Heliponnbix cereid: AlexNet, VGG, Inception 0102233
(GoogLeNet), ResNet. Tpancheproe 24 35
oOyuenue. /JIex/
[IpopaboTtka yueOHOTO MaTepHaa JEKIIHA. I1K-6 JIL.1J11.2
[Moaroroexka k maboparopHsM paboram /Cp/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0102233
24 95
PaGora c TekcTamMu U BEKTOPHBIMH [1K-6 JI1.1J11.2
TIpeICTaBICHUSIMH TeKCTOB /J1a6/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0102233
24 25
IIporpaMmmMHO-anropUuTMUYECKOE OCBOCHUE [TK-6 JI1.1 JI11.2
matepwuana /IIp/ JI1.3J12.1
J12.2713.1
JI3.2J13.3
01022 33
24 35
O0paboTka TekcToB. PaboTa ¢ ecTecTBEeHHBIM I1K-6 JI1.1J11.2
SI3BIKOM C TIOMOIIBI0 HEUPOHHBIX CETEM. JI1.3J12.1
BexropHble nipeAcTaBIeHNS I TEKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PexyppeHTHBIE HEHPOHHBIE 213233
ceru, LSTM, GRU. 24 35
Tpauncdopmepsr, BERT, GPT. /Jlex/
ITonroroBka k pyoeskxaomMy kKoHTpouto /Cp/ I1K-6 JI1.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0102233
24 95
Pazgen 3. O0yyeHue ¢ nogkpenjieHueM
IlonsaTHs areHTa, Cpenbl, COCTOSIHUS, TSHCTBAN I1K-6 JI1.1 J11.2
1 Harpapl. OyHKIHS JI1.3J12.1
neHHocTH coctostHus (Value function) u JI2.2J13.1
(hynxuuns kadectBa neiicteus (Qfuntion). JI3.2 J13.3
OntuMu3aIms CTPaTeruu ¢ MOMOIIBIO 21 D2 33
MaKCUMH3alKu (QYHKIUH IEHHOCTH 1 KauecTBa. 24 95

Q-o0yuenne. /Jlex/




IIpopaboTka yaeOHOTO MaTepHraia JCKITHMA. 6 4 [1K-6 JIT.1J11.2 0
[Moaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
J2.2J13.1
J3.2J13.3
213233
24 35

IIpumenenune Q-Networks mis pemeHus 6 4 ITK-6 JI1.1 JI1.2 0
NPOCTHIX OKpYxKeHuit. /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 25

IIporpaMmmMHO-anropUuTMUYECKOE OCBOEHUE 6 4 I1K-6 JIL.1J11.2 0
marepuana /Tlp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
013233
D4 95

I'my6okoe oby4uenue ¢ mogkperuienuem. Deep Q 6 2 [1K-6 JI1.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0103233
24 95

IIporpaMmmMHO-anropUuTMUYECKOE OCBOCHUE 6 2 [1K-6 JI1.1J11.2 0
marepuana /I1p/ JI1.3J12.1
J12.2J13.1
J3.2J13.3
0103233
24 95

[ToxnroroBka k pyoeskHomy kKoHTpoto /Cp/ 6 4 [1K-6 JIL.1J11.2 0
JI1.3J12.1
J12.2J13.1
JI3.2J13.3
213233
24 35

Pasgensr 1-3 /Konc/ 6 2 I1K-6 JI1.1 JI11.2 0
JI1.3J12.1
J12.2J13.1
JI3.2 J713.3
D1 52 53
24 55

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

B mporiecce ocBOeHHS IUCHMIUIMHBI UCIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeNbHBIE TEXHOJIOTHH: JICKIIUH
(JI), mpakruueckue 3austus (IIP), mabopatopusie paboter (JIP), camoctositenbHas pabora cryaentoB (CP) mo
BBITIOJTHEHHUIO PA3IMYHbIX BUIOB 3a0aHUM.
1. B mponecce ocBOEHMS IMCLMIUIMHBI HCIIOJB3YIOTCSA CIEAYIOIINE HMHTEPAKTHBHBIE 00pPa30BaTE/NbHBIC TEXHOJIOTHH:
npoonemuas Jiekuus (I1J1). JlexkionHBIH MaTepuan mpejicTaBieH B BUJIC chlaiin-npeseHtaruu B (opmare «Power
Point»y. Jlns HarmsgHOCTH MCMONB3YIOTCS MaTepualibl Pa3IHYHBIX HAYYHBIX W TEXHHYECKHX SKCIIEPUMEHTOB,
CIPaBOYHBIX MaTEpHalOB, HAy4YHbIX cTaTed T.1. B Xome nexuum mpemycmorpeHa oOparHasl CBSI3b CO CTYAEHTaMH,
AKTUBU3UPYIOIIHUE BOIPOCHI, MPOCMOTP H 0O0CykIeHne BUmeo(wibMoB. [IpyM mpoBeAeHHH JEKIUHA HCIIONb3YeTCs
MpoOJIEMHO-OPUEHTUPOBAHHBIA MEXIUCUUIUIMHAPHBIA MOAXOA, MPEANOJaralliiid TBOPUYECKUE BOMPOCHI U CO3AaHHUE
JMCKYCCHOHHBIX CUTYaluH.
2. Ilpu U3NI0KEHUH TEOPETHUECKOTO MaTepralla HCIOJIb3YIOTCS TAKHE METOIBL:
— MOHOJIOTMYCCKHIA;
— MOKa3aTeJbHBIH;
— IHAJIOTHYCCKUI;




— 3BPUCTUYECKHUI;

— HUCCJICIOBATEILCKUIA;

— npo0JIeMHOE U3JI0KEHHE.

3. Ucnonp3yroTcs Caenyone IpUHIUIb AUAAKTUKA BBICIIEH LITKOJIBI:

— MOCTIEIOBATENHHOCTh OOYUIEHNUS;

— CUCTEMATUYHOCTb O6y‘ICHI/I$I;

— IOCTYHHOCTb O0Y4eHHUS;

— IPUHIMII HAYYHOCTH;

— INPUHOUIIBI B3aUMOCBA3U TCOPHUU U IIPAKTHUKU,

— NPUHIIMIT HAJIIAHOCTHU | Ap.

B koHIIe Ka)K10# JIEKIMU IIPEyCMOTPEHO BPEMsI Il OTBETOB Ha IPOOJIEMHBIE BOIIPOCHI.

4. CamocrostensHass pa0oTa TmpeAHa3Ha4yeHa s BHEAyIUTOPHOM pabOThl  CTYAEHTOB, CBS3aHHOW C
KOHCIIEKTUPOBAaHHEM HCTOYHHMKOB, yueOHOrO Marepuana, U3y4yeHHEeM JONONHUTEIbHON JUTEpaTyphl MO AWUCLMILIMHE,
HOATOTOBKOW K TEKyILIEMy M NPOMEXKYTOYHOMY KOHTDOJIO, a TAKKE BBINOJHEHWEM HHIMBHIYAIbHOIO 3aJaHUS B
(hopme SMIMPUYECKOTO HCCIICOBAHHUS.

PA3IEJI 4. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME JUCHUITJINHbI

4.1. PekomeHnayemas Jureparypa

1. OcHoBHas1 IuTEpaTypa

ABTOpHI, 3armaBue W3narenscTBO, rox
JI1.1 | dmax I1. Mammaaoe o0yuenne. Hayka n MCKyCcCTBO TOCTPOCHHUS M: IMK Ilpecc, 2015
ITOPUTMOB, KOTOPBIE U3BIICKAIOT 3HAHUS U3 JAHHBIX
(400 c.)
JI1.2 | Huxonenxo C., I'myGoxoe obyuenue (480 c.) CII6.: [Turep, 2018
Kanypun A.,

Apxanrenbckas E.

JI1.3 | Catrou P. C., bapro |O0yuenue ¢ noakperuienneM: Beenenue. 2-¢ u3a. (552 M.: AIMK Ilpecc, 2020

9. JIx. c.)
2. lonojiHUTebHAS JIUTEPATYypa
ABTODBI, 3ariaBue UsnarenscTBO, TOA
JI2.1 |E.B.boposckas, H. | OcHOBBI HCKyCCTBEHHOTO MHTEIUIEKTa: ydeOHOoe ocodue | M. : JlabopaTopus 3HaHWMIA,
A. JlaBbI1OBa (130c.) 2020
JI2.2 |II. JDxommn UckyccTBeHHBIH HHTEIUIEKT ¢ mpuMepamu Ha Python CII6. : OO0
(440 ¢c.) "nanekruka", 2019
3. Metoanueckue pa3padoTku
ABTOpHI, 3armnaBue N3narenscTBO, rox
JI3.1 CucteMbl UCKYCCTBEHHOTO MHTEIIIEKTa: KoHCTIeKT ®dI'BOY BO
bpanyn H.B. nexuuid ans obyuatomuxcs o OI1 6akanaBpuaTa Beex "ITOHAYUIC", 2023
HanpaBJeHH oaroToBku (135 c.)
JI3.2 CucteMbl UCKYCCTBEHHOTO MHTEIIEKTa: MeToanIecKue ®dI'BOY BO
H.B. bpanyn peKOMeHAaH AJ1s Tab0paTOPHBIX U MPAKTUIECKHX "ITOHAYUIC", 2023

3aHsTHH A7 oOydatormxcs mo Ol GakanmaBpuara Bcex
HampasieHuid moarotosku (120 c.)

JI3.3 Cucrembl HCKYCCTBEHHOTO HHTENIEKTa: MeTtoanueckue OI'BOY BO

H.B, bpanyn PEKOMEHJAIMH 10 OPTaHU3aLUU CAMOCTOSITENbHON "ITOHAVYUIC", 2023
pabotel ooyuarontuxcs mo OI1 6akamaBpuaTa Bcex
HarpasjieHuii moarotosku (125 c.)

4.2. Ilepevyenn pecypcos
HH(OPMAIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn ""HTepHeT"

5 bubmuoreka ®IBOY BO «JOHEIKAS AKAIEMUSA

VIIPABJIEHISI M TOCY IAPCTBEHHOM CJTYXKEbly | Mtps:/donampa.ru/biblioteka

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

Beenmenne B MammbHOe 00ydeHue ot «Bioinformatic

I3 Institute»

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

D4 | Crneumanuzaius MamHHOe o0yveHHe W aHAIW3 JAHHBIX | https:/ru.coursera.org/specializations/machine-




0T «MOCKOBCKHUH (hH3HKO-

N learning-dataanalysis
TEXHUYCCKUN UHCTUTYT»

[Mnardpopma pans mpoBeneHust copeBHoBaHWi 1o Data

95 Science

https://www.kaggle.com

4.3. [lepeyeHb NPOrpaMMHOro odecriedeHust

JluneH3MOHHOE W CBOOOJMHO  PacHpoOCTpaHseMOe  NporpaMMHOe  obecrieueHWe, B TOM  YHCIE
OTEYECTBEHHOT'O ITPOM3BOICTBA!
[lpu mpoBeneHWM JEKUMH HCIONB3YETCS AyJUTOPUS C MYJbTUMEAMHHBIM O0OpYyAOBaHHWEM. AYAMTOPHBIC 3aHATHUS
MPOBOMATCS B KOMIBIOTEPHBIX KlIaccaXx ¢ JOCTynoM K cetd WuTepHer. Jlns mpoBeAcHUs KOHCyIbTanui B online-
pexxumMe ncronb3yercs LMS Moodle u Slanekc. Tememocr.

[IporpamMmHoe obecnieueHue:

1. Oneparmonnas cucrema Windows 7 u BEITIIE.

2. IO B cocraBe makera MS Office 2010 u BbimIe, BKIOYas nporpammbl MS Project u MS Visio, nuctpuOyTus
Python BMecTe ¢ OCHOBHBIMU OHOJIMOTEKAMU JUIsl aHAITN3a JaHHBIX M TAKSTHBIM

MeHe/pKepoM conda

4.4. Ilpodeccuonanbubie 0a3bl JaHHBIX U HH(POPMALMOHHBIE CIIPABOYHBbIE CUCTEMbI

KoMmnbroTepHass TeXHMKAa C BO3MOXKHOCTBIO HOAKTIOUEHHs K cetd «VHTepHeT» m oOecrmedeHueM JOCTyna B
JIEKTPOHHYI0  MHGPOPMAIMOHHO-00pa3oBarenbayio  cpenxy (OUMOC @IBOY BO JOHAVYUIC), a Takke
BO3MOXKHOCTBIO MHIMBUAYaJIBLHOTO HeorpaHudeHHOro noctyna oOywarommxcs B ObC nu DUOC nocpenctBom Wi-Fi ¢
HEePCOHATIBHBIX MOOUIIBHBIX YCTPONCTB.

Python-6ubmuoreka 11 HAyIHBIX U MHXKEHEPHBIX pacuéToB http://scipy.org/

oubnmorexa Ay pPeKTUBHOIN pabOThI C MHOTOMEPHBIMH MacCUBaMHt AaHHBIX http://www.numpy.org/

OubsmoTeka Ha si3bIke mporpammupoBanusi Python s Busyanusanum ganHbix https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYeCKOe olecreyeHHe IMCHMIIMHBI

1. JlexunonHble 3aHATHI. AYAUTOPUU C MYJIBTUMEIUHHBIMH CpPEIACTBAMH WM HMEIOIINE BBIXOJ B CETh
«uaTepuery. [loMenenns s IPOBEACHUS ayAUTOPHBIX 3aHATHIA, 000pyA0BaHHBIE YIeOHOH MeOEIbIO.
2. JTabopaTopHbie paboThl. KOMIIBIOTEPHBIH KIACC ¢ KOMITJIEKCOM MPOTPaMMHBIX CPE/ICTB,
MO3BOJIAIONIMX KAXKIOMY CTYICHTY pa3pabarbiBaTh INPOTrpaMMHBIC peaM3allid IPAKTUYECKUX 3a7ad B  XOJIe
BBITIOTHEHUS
nmabopaTopHBIX padoT.
3. Ilpakruyeckue 3anHATHS. KOMIBIOTEpHBI KIacc ¢ KOMIUIEKCOM IPOrPaMMHBIX CPEICTB, MO3BOJSIOLIMX KayKIOMY
CTYJIEeHTY pa3pabaThiBaTh MPOTPaMMHBIE peau3alliil MPAaKTHYeCKUX 33Jad B XOJIe BBITIOJHEHUS IJ1a00OPaTOPHBIX
pabor.
4. CamocrosarenbHas paborta. bubmmoreka, umeromas pabouue Mecta AN CTYACHTOB. AYIWTOPHH, OCHAICHHBIC
KOMITBIOTEPAMU C IOCTYTIOM K ceTH « HTepHeTY.

PA3JIEJI 5. ®OHJI ONEHOYHBIX CPEJCTB

5.1. KonTpoibHble BONPOCHI M 3aaHUs

Bompocs! k 3auery.

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

2. Kimacrepmzanus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aucambmu. Soft and Hard Voting. Bagging. Cryuaiinsrii nec.

4. Metrpuueckuii knaccuukaropsl. KNN. WKNN.

5. JIuneitnas perpeccus. LASSO, LARS. CART.

6. [lepeBbs pemennii. MHGOpMarmoHHbIi BRIATPHII. Ommoka KiacCH()UKAAN, SHTPOIHS, KpUTepwuid J[KiuHu.
IIpynuHr.

7. I'mobanbuelii nouck. Ciryuaitnsiii nouck. Grid search. Ciyuaiinoe Giryxaanue. baiiecoBckast ontumu3anusi.
8. Jluneitnas perpeccus. [lommaomMuansHas perpeccus. [ peOHeBas perpeccusi.

9. AdaBoost. ['pagreHTHBIH OYCTHHT PElIalONINX EPEBbEB.

10. Knactepuszauus. Agglomerative Clustering. MeTpuku KIacTepU3aliH.

11. Ouenka xnaccuduranuu. dPdexrnBHocTh 1o [Tapero. Precision-Recall u ROC kpussie. AUC.

12. Heitponnsie cetu. [leprientpon Po3zenOiarra. O6patHOE pactpocTpaneHue rpaanenTa. OyHKIINN aKTHBAIINH.
Softmax.

13. Jlokansusiii nouck. Hill Climb u ero pasHoBuanocTH. OTXUT. ' eHETHUECKUI alTOPUTM.

14. MeTtoj OIOpHBIX BEKTOPOB. S pa.

5.2. Tembl MMCbMEHHBIX padoT

ITuceMeHHBIE paOOTHI HE IPELYCMOTPEHBI.

5.3. ®oHA OLIEHOYHBIX CPEACTB




®DOHIT OIEHOYHBIX CPEACTB IUCHUILIMHBI "CHUCTEMBI HMCKYCCTBEHHOTO WHTEIUIeKTa" pa3paboTaH B
COOTBETCTBHH C JIOKaJIbHBIM HOpMaTUBHBIM akToM PI'BOY BO "JOHAVYUIC".

®DoHJ OLIEHOYHBIX CPENCTB TUCHHMILIUHBI "CHCTEMBl HCKYCCTBEHHOTO WHTEIUICKTa' B IOJHOM O0BbeMe
MpEICTaBIICH B BUJE NPUJIOKEHUs K nanHomy PII/I.

5.4. IlepeyeHb BUOB OLIEHOYHBIX CPEICTB

YcTHBIN onpoc (KOHTPOJIb 3HAHUHN pa3jiena yueOHOU TUCIIUILITHHBI)
CobecenoBanue (caMocTOsITENNbHAS padoOTa)
WHnuBuIyaTbHBIE 3aaHUS (BBITOHSIIOTCS Ha JIA0OPATOPHBIX 3aHITHIX )

PA3EJI 6. CPEJCTBA AJAIITAIIUU TPEIIOJIABAHUA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JINL C OTPAHUYEHHBIMHU BO3MOXKHOCTAMMUA 31OPOBbAA

B cinyuae HEOOXOAMMOCTH, O0YYAIOIIUMCS U3 YUCIIA JIMI[ ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs (110
3asBJICHUIO OOYyYalolIerocs) MOTYT MpeuiaratbCs OJHHW W3 CICAYIONUX BapHUAHTOB BOCHPHUSTHS WHGOpMAIVH C
YYETOM UX WHIUBUAYATBHBIX TICHXOPH3NUECKAX OCOOCHHOCTEH:

1) ¢ npuMeHEeHHEM 3JIEKTPOHHOTO OOYYEHHS W JTUCTAHIIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHEM CIICIUAIBHOr0 000PY/I0BaHUs (TEXHUKH) U MPOTPAMMHOTO OOECTICUCHHS, UMECIONIUXCS B
OTBOY BO "IOHAYUIC".

B mporecce o0yueHHs TpW HEOOXOAMMOCTH IS JIMI C HAPYIICHUSMH 3PEHHS, ClIyXa W OIOPHO-
JBUTATEIHHOTO amlapara NpeloCTaBISIOTCS CIACTYIOUINE YCIOBHS:

- JUISL JTUI] C HApYIICHUSMH 3PEHUsS: y4eOHO-METOIUYECKHEe MaTepuajbl B NedaTHOW (hopMe yBETMYECHHBIM
mpudToM; B dopMe DISKTPOHHOTO JOKyMeHTa, B ¢opMe aymuodaitma (mepeBon yUYeOHBIX MaTepHAIOB B
ayauoopMat); UHIUBHIYyalTbHbIC 33IaHMsI U KOHCYJIbTAINH.

- Ui UL C HapyNICHHSIMH CIyxa: y4eOHO-METOAMYECKHE MaTepuaibl B medaTHod Qopme; B Qopme
SIIEKTPOHHOTO JIOKYMEHTA; BHJCOMATEpHANlbl € CYOTHTpaMH; WHIWBUAyalbHbIC KOHCYJBTAIlMA C MPUBJICYCHUEM
CYpIONEPEBOIUYNKA; UHANBUAYAJIBHBIE 3aIaHU U KOHCYJIbTAIUH.

- IS JUIl C HapyIIEHWSMH OIOPHO-IBUTaTEeIbHOTO ammapara: y4eOHO-METOAMYECKUE MaTepualibl B
neyaTHo (Qopme; B GdopMe BIEKTPOHHOTO JOKYMEeHTa; B (¢opMme ayauodaiina, HHIAWBHIAyAIbHBIC 3aJaHUS U
KOHCYJIbTAIHH.

PA3JIEJ 7. METOINUYECKUE YKA3AHMS 151 OBYYAIOIIMXCS 1O YCBOEHUIO
TACIATLITAHBI

JleKMOHHBIE 3aHSATHS IMOCBSIICHBI PACCMOTPEHMIO KIIOUEBBIX, OA30BBIX IMOJOKEHHH Kypca W Pa3bsICHEHHIO
y4eOHBIX 3aJJaHIH, BRIHOCUMBIX Ha CAMOCTOSITENIbHYIO MPOPabOTKy.

Jlabopatopuble pa®OThl NpeAHA3HAYEHBI JJs MPHOOPETEHHs OIBITa TMPAKTUYECKOM peaju3allid  OCHOBHOM
npodeccroHandbHOM  00pa3oBaTeNnbHOW MporpamMMbl. MeToAMyeckde yKa3aHus K  Ja0OpaToOpHBIM — paboTam
npopalaThIBAIOTCSl CTYIACHTAMH BO BpPEMsl CaMOCTOATENbHON moAroToBkd. HeoOXomumblil ypoBeHb HOATOTOBKU
KOHTPOJIHMPYETCS Mepel TPOBEACHUEM JIAO0PATOPHBIX padorT.

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

KOHTPOJIIO ¥ JPyTHe BUJIBI CAaMOCTOSTEIBHOW paboThl. Pe3ynbTaThl BceX BHIIOB PabOTHI CTYAEHTOB (popMHpYIOTCS B
BUJE€ HMX JMYHOTO PEUTHHIa, KOTOPBIA YYHUTHIBAE€TCS Ha NPOMEXKYTOUHOM arrectanuu. CamocTosTenbHas paboTa
IpeAyCMaTpUBAeT HE TOJIBKO NPOPabOTKy MaTepHalioB JICKUHMOHHOTO Kypca, HO M HX PacCIIMpPEHHE B pe3yibTaTe
MOVCKa, aHANIN3a, CTPYKTYPHPOBAHUS

Y TIPEJCTABIICHUS] B KOMIIAKTHOM BHJIE COBPEMEHHOM MH(POPMAIIMK M3 BCEX BO3MOKHBIX

MCTOYHUKOB.

Texymuil KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS B TEUECHUE KAXKAOTO MOIYJIS.

OcBoenrne Monyns U ero yclenrHoe 3aBepIIeHHe Ha CTaJul MPOMEXYTOUHOW aTTeCTallMd BO3MOXHO TOJBKO MpHU
peryisipHOi paboTe BO BpeMsi ceMecTpa M IUIAHOMEPHOM INPOXOXKICHUHM TeKyllero KoHTpoisi. HaOpare pedtuHr 1o
BceM OnokamM Moayiass B KaXIOM CEeMecTpe, IpPOMTH IUIAHOBbIE KOHTPOJBbHBIE MEPONPUSATHS B TEUCHHUE
9K3aMEHAIMOHHOW CECCHH HEBO3MOXKHO.

st 3aBepiieHus padOTH B CEMECTPE CTYAEHT JOJKEH BBIMOJHUTEH BCE KOHTPOJIBbHBIE MEPOTIPHUSITHSI.

[IpomexyTouHas arTecTanus MIPOXoIuT B hopMe 3adeTa.
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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 pazaeny PII/I)

Tabnuua 1

OOpa3zoBaTenbHas IporpaMmma

OakanaBpHar

HaHpaBHeHI/Ie IIOATOTOBKH

38.03.01 DxonoMuKa

[Ipoduns «YmpaBieHue MPOCKTAMU»
KonnuectBo paznenoB yueOHOM 3
JIUCIIUIUIAHBI
JluciunmHa 0a30BOM  YacTH

b1.0.20

o0pa3oBaTeIbHOM MPOTrpaMMBI

DopmBbI KOHTPOJIS

Pa3HoypoBHEBBIC 3aaHUS,
nabopaTopHbIC pabOTHI,
YCTHBIN ONPOC, TECTOBBIC 3aIaHUS

Tloxazamenu Ounas popma oOyueHusI
KonndecTBO 3aueTHBIX €TUHUIL 5
(KpeauToR)

Cemectp 5
Oowana mpyooemkocmao 79
(akadem. uacoes)

Ayoumopnaa  KoHmaxkmHasn 56
paboma:

JIeKIMOHHbBIE 3aHATHUS 18
[IpakTrueckue 3aHATUS 18
JlabopatopHbIie pabOThHI 18
Koncynpranuum 2
CamocrosiTeqibHas padora 16
KonTpoiasb -
Dopma npomedrncymoyHou —

ammecmayuu




1.2. IlepeyeHbp KOMIIETEHUMH € yKa3aHueM J3TanoB (GOopMHPOBAHHMA B
npouecce 0CBOCHUs1 00pa3oBaTe/JIbHOM NMPOrpPaMMbl

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
UHTEIIJIEKTA 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 MamraHOr0 | [1K-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 PEIICHUI 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.
BammnannonHas u
TeCTOBas BHIOOPKA.
Kpocc-Banumanus.
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,
CTOXAaCTHYECKUU
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.



