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PA3JEJ 1. OPTAHU3AIIMOHHO-METOIMYECKHI

1.1. HEJI M COUTIJINHBI

IenssMu OCBOSHMS ITUCIMILIMHBI SBISETCS W3y4eHHE Oa30BBIX MOJEICH HEHPOHHBIX CETCH, METOJOB U
ANTOPUTMOB MX MCIIOJIB30BAaHUS JIJIS PEIICHUS IMPOCTEHIIINX 33124 C MPUBJICYEHIEM TOTOBBIX OnOmmoTek Ha Python.

1.2. YYEBHBIE 3AJIAYU JUCIIUIIJIMHbI

OCBOCHHE CTYACHTAMH TCOPUH U MPAKTUKHU HCIIOIB30BAHUS HEHPOHHBIX CETEH JUISI PEIICHHUS MPAKTUYCCKHIX
3a/1a4 aHAIM3a N300paKeHNH 1 aHAI3a TAaOJTMYIHBIX TaHHBIX.

1.3. MECTO JUCHUINVIMHBI B CTPYKTYPE OCHOBHOU OBPA3OBATEJIBHOU
ITPOI'PAMMBI

uxn (pa3zaen) OIOIT BO: |51.B

1.3.1. Jucyunnuna "Cucmemvl UCKYCCMBEHHO20 UHMENIEKMA" onupaemcs Ha Ciedyioujue d1eMeHmol
OIlOI1 BO:

HNHdopMamoHHbIe TEXHOJIOTUN B yIIPAaBICHUH

MareMaTu4ecKuil aHaInu3

Bricmias MmaTemaTrka

1.3.2. JQucyunauna "Cucmemsl uUCKyccmeeHHO20 unwmeniekma’ —evlcmynaem onopou  Oisi CAeOVIuUX
9IEMEHMO8:

[IpenmumnmomMaas mpakTHKa

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIUIIJINHBI:

IIK-4.1: Jlexomnosupyem, ¢hopmanuzyem npoyeccvl u 00vekmvl 0Jis UCHOALIOBAHUS UHINELLEKIY ATbHbIX
NPOSPAMMHBIX PelleHUll

3HaTh:

YPOBeHb 1 | TUIIBI 320249 MaIITHHOTO O6y‘IGHI/I$I U IPUMEHAEMBIEC K HUM KJIaCChbl aJITOPUTMOB

YpoBeHb 2 | OCHOBHbIE HANIPABICHUS PA3BUTHS UCCIEIOBAHUM B 00JIACTH CUCTEM HCKYCCTBEHHOTO MHTEIIEKTa

YpoBens 3 | TeOpeTHUECKHE OCHOBBI AITOPUTMOB MAITMHHOTO O0OYUYEeHHUS

VYMeTn:

YPOBeHb 1 | IOArOTOBUTH JaHHBIE K UCIIOJIH30BAHUIO AJIropuTMa MallilitHHOT'O 06y‘IeHI/I$I

YpoBeHb 2 | OlleHUBATh Ka4eCTBO PEIICHU CUCTEM MAITUHHOTO O0Y4EHUs

YpoBens 3 | ananTtupoBaTh AITOPUTMBI MAIIMHHOTO O0YYEHHUS K PEIIECHHUIO IPAKTHYECKHX 33/1a4

Bnanets:

Yposens 1 | MeTomosiorueli pa3paboTKH PEIICHUH MAIIIMHHOTO 00yYCHUS

YpoBenn 2 | mpruMepaMu NPaKTUYECKOr0 MPUMEHEHHS apXUTEKTYP UCKYCCTBEHHOI'O MHTEIUICKTa

YpoBens 3 | METOIaMH OHJIAMH TECTUPOBAHUS PELICHUI MAIIMHHOTO O0yYeHUsI

B pesynomame oceoenua oOucyunaunwvt '"Cucmemuvl UCKyccmeennozo unmennexma' ooyuarouguiica

3.1/ 3narh:

- MeToAbl pa3pabOTKM  OPUTHHAJBHBIX aJITOPUTMOB W TPOTPAMMHBIX  PEIIEHHH C HCIIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHH;

- IPUHIMITBI OOYYEHUS U TPUMEHEHUS] HeHPOHHBIX CeTeH;

- TCOPETHUYCCKNUEC OCHOBBI U AJITOPUTMBI O6y‘-I€HI/I$I C IOAKPCIUICHUEM

3.2| YmeTh:

- IPUMCHATb MCTOABI MAIIMHHOI'O 06y‘ICHI/I$1, IMOArOoTaBJIMBATh JAHHBIC U UHTCPIPETUPOBATH PE3YJILTATHI;

- HaCTpaMBaTh HEOOXOIMMOE OKPYKEHHUE JUISl pa0OThI C HSHPOHHBIMU CETSIMH;

- IPUMEHSTH 1 JJ000y4aTh npeno0ydeHHbIe HEHPOHHBIE CETH U3 TOCTYITHBIX ONOIHOTEK;

- BI)I6I/IpaTB 1 pC€ajin30BbIBATH AJITOPUTMbI O6y‘-ICHI/I$I C MOAKPECIINICHUEM C YUYETOM CHCHI/I(bI/IKI/I 3aJauu

3.3| Bragersn:

- HaBBIKAMHU OLICHKH NPUMEHHMOCTH AJITOPUTMOB, BO3MOXKHBIX PHCKOB W IOCJIEACTBUI OIIMOOK, HAXOIUTh
ONTHMAaJbHBIE PEIIeHus A pabodynx 3a1ay;

- HaBbIKOM HCIIOJIb30BaHUA CYHICCTBYIOIIHX ITPOrpaMMHBIX OHnOINOTEK U MO[ICHGfI, CO3aaHus MpOrpaMMHBIX
peanm3aiuii TIyOOKIX HEMPOHHBIX CeTel;




- BIIaJileeT HABBIKOM HCIIOIB30BAHHUSA CYIIECTBYIONUX MPOrPaMMHBIX OHMOTHMOTEK W MOeNeH, CO3TaHus
MPOrpaMMHBIX pealin3alliii Ha OCHOBE aJITOPUTMOB O0YUYCHHSI C TIOJIKPETLICHUEM

1.5. ®OPMbI KOHTPOJIA

Tekymuii KOHTPOJIb YCIEBAGMOCTU IIO3BOJSIET OLEHUTh YPOBEHb C(OPMHUPOBAHHOCTH 3JIEMEHTOB
KOMIIETCHIIMH (3HAaHWW, YMEHWH M TPUOOPETCHHBIX HABBIKOB), KOMIICTEHLHUH C TOCIEAYIOIINM OOBbEANHEHUEM
OLIGHOK M MpoBoAWTCA B (opMe: YCTHOTO ONpoca Ha JICKIMOHHBIX M CEMHUHAPCKUX/MPAKTUYECKUX 3aHATHAX
(ppoHTaNBHBIN, MHAMBUAYAILHBIA, KOMIUIEKCHBIH), MUCHBMEHHON NPOBEPKH (TECTOBBIC 3aJaHUs, KOHTPOJIb 3HAHUM
1O paslelly, CUTyallMOHHBIX 3aJaHWd M T.N.), OLIEHKH aKTUBHOCTH PabOThl OOydYaromierocs Ha 3aHSTHH, BKIIOYas
3aJaHus 7151 CAMOCTOSITETIbHOM PadoOTHI.

HPOMlecymO'lHtl}l ammecmauus

Pe3ynpraTthl TEKyLIero KOHTPOJST W MPOMEXYTOUHOW aTTecTauuu (HOPMHUPYIOT PEHTUHTOBYIO OLEHKY
pabotel crynenra. Pacnpenenenue OamuioB mpu  QOpPMUPOBAHWU PEUTHHTOBOM OIICHKH Pa0OTHl  CTyAEHTa
OCYILLECTBISIETCSI B COOTBETCTBMM C JCHCTBYIOLIMM JIOKAJbHBIM HOPMATHBHBIM aKTOM. Ilo nmucunruinHe
"CucTeMbl HCKYCCTBEHHOT'O MHTEJIEKTA' BUJOM MPOMEKYTOUHOM aTTECTALNUHU SBIACTCA 3a4yeT

PA3JIEJI 2. COIEP’KAHME TUCLUTIAHBI

2.1. TPYAJOEMKOCTb OCBOEHUS JUCLHUIIJIMHBI

O6mras Tpynoé€MKoCTh MUCHUILIUHBI "CHCTEMBI HCKYCCTBEHHOTO HWHTEJUIEKTA" COCTaBiseT 2 3a4ETHHIC
€IMHULBI, 72 JacoB.

KonmaecTBo dacoB, BEIIEISIEMBIX Ha KOHTaKTHYIO pabOTy ¢ TIperojaBaTeleM M CaMOCTOSITETbHYI0 padoTy
00ydJaromierocs, onpeaeaseTcs yaeOHbIM IIaHOM.

2.2. COAEP KAHHUE PA3JIEJOB INCIHHUIIJINHBI

HaunmeHoBaHMe pa3/iesioB U TeM /BUJ 3aHATUSY/ Cemectp | Yacos | Kommneren- | Jluteparypa | Uure | Ilpumeuyanue
/ Kype HHH PaKT.

Pa3neua 1. BBeneHne B MCKYyCCTBEeHHBIN HHTEJIEKT
U OCHOBHbIE MEeTObl MALLIMHHOTO 00y4YeHHUsI s
PadoThI ¢ TAOIUYHBIMH JAHHBIMH

OCHOBHBIE 33J1a41 CUCTEM HUCKYCCTBEHHOIO 6 1 [IK-4.1 JI1.1J11.2 0
uHTemekTa. Kiaccudukanmus, JI1.3J12.1
KJIacTepu3alus, perpeccus. TUITbI MAILTMHHOTO 2.2
0o0yUeHUs: ¢ yuuTesieM, 0e3 yuuTels, ¢ JI2.3J13.1
YaCTHYHBIM IPUBJICUEHUEM YIUTENSI, 00yUeHrEe JI3.2JI3.3

¢ noakperuieHneM. Kinaccudukanus Ha 012233
npumMepe anroputMa k-6mmkaimmx coceneit 24 95

(kNN). MeTtpuku onieHKH KiaccuuKaImu:
mmoJjiHota, Tounocts, F1, ROC, AUC.
Bamupnannonnas u rectoBas Beibopka. Kpocc-
Banuaanus. Pabora ¢ kareropraibHbIMU
npusHakamu. /JIex/

[IpopaboTka yueOHOTO MaTepuaa JeKIHH. 6 4 I1K-4.1 JI.1J11.2 0
IToaroroBka k mabopatopabM pabotam /Cp/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2J13.3
01032233
24 35

Mertosst paboThl ¢ Tabnumamu B Python. 6 1 [1K-4.1 JIL.1J11.2 0
Arperanys 1 BU3yaJu3aus JI1.3J12.1
JIaHHbIX. [IpoBeeHre MEPBUYHOTO aHAINA3A 2.2
naHHbIx. /[p/ JI2.3J13.1
JI3.2J13.3
01022033
24 25

Perpeccus. Metpuku otienkn perpeccrn: MSE, 6 1 [1IK-4.1 JIT.1JI1.2 0




MAE, R2 — xoadduient JI1.3J12.1
nerepmuHanuy. JInHeitHas perpeccus, 2.2
MOJIMHOMUAJIbHAs PETPECcCHs. JI2.3J13.1
[IepeoOydenue u perynspusanms, TpeOHeBas JI3.2J13.3
perpeccusi, LASSO, Elastic Net. 0192 33
JluneitHble MOENH TS KIacCH(UKAITAN. D4 95
[lepuenTpoH, torucTuyecKas
perpeccusi, IOJTHOCBSA3HbIE HEHPOHHEIE CETH,
CTOXaCTUYECKUH T'PAJUECHTHBINA CITYCK U
o0paTHOe pacrpocTpaHeHHe rPaJAueHTa.
Perynspuzanus TMHEHHBIX
Moeneit knaccudukanunn. /Jlex/
IIpopaboTka yueOHOTO MaTepuaia JCKIUH. [1K-4.1 JI1.1J11.2
IToaroroBka k mabopatopabM pabotam /Cp/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2J13.3
01022033
24 25
Hcnonbs30BaHuEe U CpaBHEHHE aITOPUTMOB [IK-4.1 JIT.1J11.2
knaccugukarmu: kNN, JI1.3J12.1
pelarontye AepeBbest H UX aHCaMOJIH, 2.2
noructuueckas perpeccust. /Ip/ J12.3J13.1
JI3.2J13.3
0103233
24 25
Knacrepuzanus. k-means, k-means++, [1K-4.1 JI1.1 J11.2
DBSCAN, arnomepaTiBHas JI1.3J12.1
KJIacTepu3auusl. MeTpuKu OLEHKU 2.2
Kkactepuzanui. /JIex/ J12.3J13.1
JI3.2J13.3
01032233
24 25
[IpopaboTka yueOHOTO MaTepraia JEKIHii. [1K-4.1 JIL.1J11.2
[MoaroroBka k naboparopHsiM pabotam /Cp/ JI1.3J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
01022033
24 35
Hcnonbs30BaHuE U OLICHKA AITOPUTMOB [IK-4.1 JIT.1JI1.2
perpeccun. [Tog6op onTUMaNbHBIX JI1.3J12.1
napameTpoB perpeccuu. /[1p/ J12.2
JI2.3J13.1
JI3.2J13.3
01022033
24 25
ANTOpUTMBL, OCHOBAaHHBIE HA IPUMEHEHUU [1IK-4.1 JIT.1 JI1.2
pemaronmx nepeBseB. Kpurepuu pasaeneHus JI1.3J12.1
y311a: ”HPOPMAIIMOHHBIN BEIUTPHII, KPUTEPUI J2.2
JoxuHn. JI2.3J13.1
AHCaMOJIM pelaroIuX JepeBbeB: CIyvaiiHbIH JI3.2J13.3
JIeC, TPaIneHTHBIN OYCTHHT. 012233
Merton onopHbIX BeKTOpoB. [Ipsimas u o6paTtHas 24 95
3agada. OnpesneneHue onopHbIX BEKTOPOB.
SAnepusiii Tprok. /Jlex/
IIpopaboTka yueOHOTO MaTepuaa JCKIUH. [1K-4.1 JI1.1J11.2
IToaroroBka k mabopatopabM pabotam /Cp/ JI1.3J12.1

J12.2




JI2.3713.1

JI3.2J13.3

0135233
34 35

OnTNMHU3aIMOHHBIE 33/1a41 U UX PEIICHHS.
[ToxGop runepnapaMeTpoB ajJropuTMa ¢
TTOMOIIIBIO METOI0B onrTuMu3anuu. /[1p/

I1K-4.1

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3J13.1
J3.2J13.3
013233
34 35

IMoxroroeka Kk pyoeskHoMy KOHTpOsIr0 /Cp/

[IK-4.1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
0103233
34 35

Pa3nen 2. Cucrembl I71y00K0ro 00y4eHust

Hetiponnsie cetn. OyHKIIMA OMIAOKU
HEHpPOHHBIX ceTel u 00yUeHue ¢
MOMOIIBIO 00PAaTHOT'O PaCIpPOCTPaHEHUS
rpaaueHTa. [lonsrue 6314a u smoxu. /Jlex/

I1K-4.1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
010233
24 25

[IpopaboTka yueOHOTO MaTepraia JEKIHii.
[Noxroroeka k 1abopatopHbeiM paboram /Cp/

I1K-4.1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
010233
24 95

Knaccudukanus nzodpaxxennit u TpanchepHoe
obyuenmue. /[1p/

[IK-4.1

JI1.1J11.2
JI1.3J12.1
J12.2
JI2.3J13.1
JI3.2J13.3
01022033
24 95

Pabora ¢ n300pakeHUsIMH C TIOMOIIBIO
HEUpOHHBIX ceTeid. CBEepTOUHbBIC HEUPOHHBIE
cetu. Oniepanuu cBEpPTOK, max-pooling.
[NomynsipHBIe apXUTEKTYPHI CBEPTOUHBIX
HelipoHHbIx ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe
oOyuenue. /Jlex/

[IK-4.1

JI1.1J11.2
JI1.3J12.1
J12.2
JI2.3713.1
JI3.2J13.3
01022033
24 95

IIpopaboTka yueOHOTO MaTepuaa JCKIUH.
IToaroroBka k mabopatopabM pabotam /Cp/

[IK-4.1

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3J13.1
JI3.2J13.3
010233
24 25




Pabora c TekcTamu ¥ BEKTOPHBIMU [1IK-4.1 JIT.1JI1.2
MIpeICTaBICHUSIMU TeKCTOB /I 1p/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2J13.3
013233
34 35
O6paboTka TekcToB. PaboTa ¢ ecTecTBEeHHBIM [1K-4.1 JIL.1J11.2
S3BIKOM C TIOMOIIBIO HEHPOHHBIX CETEH. JI1.3J12.1
BekrtopHble npeacTaBieHus i1 TEKCTA: 2.2
word2vec, skipgram, JI2.3J13.1
CBOW, fasttext. PekyppeHTHBIE HEHpOHHBIE JI3.2J13.3
cetu, LSTM, GRU. 013233
Tparchopmepsr, BERT, GPT. /Jlex/ 24 25
[MoaroroBka k pydexaomy KoHTpo:ro /Cp/ [IK-4.1 JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
J3.2J13.3
013233
34 35
Pa3znen 3. O0yuyeHue ¢ nogkpenjeHueM
IloHsTHUs areHTa, cpenpl, COCTOSIHUS, NEHCTBUI I1IK-4.1 JI1.1 JI1.2
1 Harpazsl. OyHKIUA JI1.3J12.1
neHHocTH coctostaus (Value function) u J2.2
(dhynkus kagectsa nericteus (Qfuntion). JI2.3J13.1
OnTuMu3anys CTpaTEruy ¢ TOMOIIBIO JI3.2 JI3.3
MaKCUMU3auH GyHKIIHIA IIEHHOCTH U Ka4eCTBa. D122 33
Q-o0yuenue. /Jlex/ 24 95
IIpopaboTka yueOHOTO MaTepuaa JCKIUH. [1K-4.1 JI1.1J11.2
IToaroroBka k mabopatopabM pabotam /Cp/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2J13.3
0122033
24 35
IIpumenenne Q-Networks /i perneHus [1K-4.1 JIL.1J11.2
npocThIX oKpyskenuit. /[1p/ JI1.3J12.1
J12.2
J12.3J13.1
JI3.2J13.3
012233
24 25
I'mybokoe oOyuenue ¢ moakperuieaneM. Deep Q [1K-4.1 JIL.1J11.2
-Networks, Actor-critic. /JIex/ JI1.3J12.1
J12.2
J12.3J13.1
JI3.2J13.3
012233
24 25
[TporpaMMHO-aNTrOPUTMUYECKOE OCBOCHUE IIK-4.1 JIT.1 JI1.2
Mmatepuana /I1p/ JI1.3J12.1
2.2
J12.3J13.1

JI3.2J13.3




01022033
24 25

[MoaroroBka k pydexuomy KoHTpo:ro /Cp/ 6 4 [K-4.1 JI.1J11.2 0
JI1.3J12.1
22
J12.3713.1
J3.2J13.3
5132233
24 D5

Paznensr 1-3 /Konc/ 6 2 [1K-4.1 JI1.1 J11.2 0
JI1.3J12.1
J2.2
J12.3J713.1
JI13.2 JI3.3
2103233
24 35

PA3/IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

B mponecce ocBoeHHsI AMCLUILIMHBI HCIIOJB3YIOTCSl CIEAYIOIME 00pa3oBaTENIbHBIC TEXHOJOTHH: JICKIUH
(J), npaktuyeckue 3amsatus (I1P), maGoparopusie pabotel (JIP), camocrositenbHast pabota cryaentoB (CP) mo
BBITIOJIHCHHUIO PA3JIMYHBIX BUAOB 3aﬂaHHﬁ.
1. B mpouecce ocBoeHHsI OUCLUIUIMHBI MCIIOIB3YIOTCS CIEAYIOIINE MHTEPAKTUBHBIE 00Pa30BaTEIbHbIE TEXHOJOTHH:
npobnemuas neknus (IU]). JIekpoHHBINH MaTepual npeCcTaBlieH B BUIE Clai-npe3eHTanuy B ¢popmare «Power Pointy
I[J'I}I HarjaigaHOCTU HCHOJIB3YIOTCA MAaTCpUabl PA3JIMYHBIX HAYYHBIX W TCEXHUYCCKUX OSKCICPHUMCEHTOB, CIIPABOYHBIX
MaTepHalIOB, HAYYHBIX cTaTed T.A4. B xoze nexkuuu npeaycMoTpeHa oOpaTHas CBS3b CO CTYIEHTaMH, aKTUBU3HPYIOLIHE
BONPOCHI, MPOCMOTPp H oOcyxneHue BuaeopuiabmoB. Ilpu mnpoBeneHnH mneKIMH HCIONIB3YETCSl MPOOIEMHO-
OpPUEHTHUPOBAHHBIM  MEXIUCLUUIUIMHAPHBIA  IMOAXOJ, MPEAIOJAaratrolluii TBOPYECKHE BONPOCHI M CO3/JAHME
JIUCKYCCUOHHBIX CUTyaLUil.
2. Ilpu n310X€HUH TEOPETHUECKOr0 MaTepHrala HCIIOIb3yI0TCS TAKUE METO/IBL:
— MOHOJIOTUYECKUH;
— MOKa3aTebHbIN;
— JIAAJIOTHYECKUIL;
— 9BPUCTHYECKUI;
— UCCIIEIOBATEIIbCKUIA;
— po6JIEMHOE U3JI0KEHHE.
3. Ucnonp3yroTes cleayomue TPUHLMIBL TUJAKTUKU BBICIICH IIKOJIBL:
— MOCJIEZIOBATENbHOCTh 00yUSHHUS;
— CUCTEMATUYHOCTb O6y‘-I€HI/I$1;
— IIOCTYITHOCTh OOYYEHMUST,;
— IPUHLUI HAYYHOCTH;
— NPUHIMUIIBI B3aUMOCBA3U TCOPHUHU U ITPAKTUKHU,
— INPUHIMI HATJISIAHOCTH U IIP.
B KoHIIE KaX 0¥ IEKI1H IPELyCMOTPEHO BPEMS ISl OTBETOB Ha MIPOOIEMHBIE BOIPOCHI.
4. CamocrosTenbHass paboTa mpenHa3HaueHa JUIS  BHEAYJUTOPHOW pabOTBI  CTYJNEHTOB, CBS3aHHOH C
KOHCIICKTUPOBAHUEM HCTOYHHKOB, y‘-IC6HOI‘O Marcpuaiia, U3yuCHHUEM ﬂOHOHHHTeHBHOﬁ JIATEPATypbl 110 AUCHUIIIIUHE,
MNOATrOTOBKOW K TEKyILEMY M HPOMEXYTOYHOMY KOHTPOJIO, & TAaKKE BBIMOJHEHWEM HHIMBHIYalIbHOTO 3aJaHHS B
(hopMe HIMIUPHUIECKOT0 HCCIIECAOBAHMS.

PA3JIEJI 4. YHEBHO-METOJAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME JUCHUIIJINHBI

4.1. PexoMmeHayemas JuTeparypa

1. OcHoBHas1 iMTEpaTYypa

ABTOpBHI, 3araBue W3narenscTBO, TON
JI1.1 |Carron P. C., bapro | OOyuenue ¢ nogkperuieHuem: Beenenue. 2-e u3. (552 M.: IMK IIpecc, 2020
3. Ix. c.)
JI1.2 | KpeBeuxuii A. B., OCHOBBI TEXHOJIOTUH NCKYCCTBEHHOTO WHTEIICKTA ! Homkap-Onma :
Poxxennosa H.U., yuebHoe nocobue / Tekcr : anekrponHslid. - URL: [MoBomxkcKuit




ABTODBI,

3arnaBue

WznarenscTBO, TON

Hmnatos 10.A. https://znanium-ru.rdb.rgub.ru/catalog/product/2133953 TOCyTapCTBEHHBIN
(272 ¢) TEXHOJIOTHUECKUIN
yHuBepcuteT, 2023
JI1.3 | ArgpeiiunkoB A.B., | HTemIeKTyansHbIe HHPOPMAIIMOHHBIE CUCTEMBI H Mockga : UHOPA-M, 2025
AHnpeiurkoBa METOJIbI NICKYCCTBEHHOTO MHTEIUIEKTA : yueOHUK / TekcT :
O.H. anektpoHHsbIi. - URL: https://znanium-

ru.rdb.rgub.ru/catalog/product/2194412 (530 c.)

2. lonoTHUTEILHAS JIUTEPATYPA

ABTOpHI,

3ariaBue

H3maTenscTBO, IO

JI2.1 | E.B.boposckas, H.

A. JlaBbiioBa

OCHOBBI HCKYCCTBEHHOT'O HHTEJIJIEKTA: yueOHOe mocooue
(130 c¢.)

M. : JIaboparopusi 3HaHUH,
2020

JI2.2 |MatBeeB M. T".,
Csupunos A. C.,

AjrerinukoBa H. A.

Mozenu 1 METO/IbI UICKYCCTBEHHOTO HHTEIUICKTA.
[TpumeHeHue B 3KOHOMUKE : yueOHOe mocodue / TekcT :
anektpoHHBIA. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2124314 (448 c.)

MocksBa : ®UHAHCHI U
cratuctuka, 2023

JI2.3 | Koanso JI., Pugapt
B.; nep. ¢ anrmx.

Cinuakuza A. A.

[MocTpoeHune cucTeM MalMHHOTO 00YYEHHUS Ha S3bIKE
Python : mpakTrueckoe pykoBoacTBO / TekcCT :
anekTpoHHsbIi. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2102618 (304 c.)

Mockaa : [IMK Ilpecc,
2023

3. Meroanueckue pa3padoTku

ABTODBI, 3araBue W3narenncTBO, TON
JI3.1 CucTeMBI HCKYCCTBEHHOTO HHTEIEeKTa: KoHCTIeKT ®I'bOY BO
Bbpanyn H.B. nexuuit 1s oOyyatonuxcs rmo Ol 6axkanaBpuara 04HO - "IHIOHAYUI'C", 2025
3a09HOM opmbl o0yueHwus (135 c.)
JI3.2 CucteMbl HICKyCCTBEHHOTO MHTEIIIEKTa: MeTomudeckue OI'bOY BO
H.B. bpanyn peKoMeHIauu Uit 1a00paTOPHBIX U MPAKTUYECKUX "TOHAYUI'C", 2025
3aHsTHN U1 00yvaromuxcst o OIl 6akamaBpuarta 04HO -
3a0uHOM popmel 00yuenus (120 c.)
JI3.3 CucteMbl HICKyCCTBEHHOTO MHTEIICKTa: MeTomudeckue ®I'bOY BO
H,B, bpanyn PEKOMEHIAIIVH 110 OPTaHNU3AIUH CAMOCTOATEIHHON "IOHAYUI'C", 2025

paboter obyyaroruxcs no Ol GakanaBpuata 0YHO -
3a09HOM opmbl o0yueHwus (125 c.)

4.2. llepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKANMOHHOH ceTH ""MHTepHeT"

Beenenne B MammHHOe oOyudenune ot «Bioinformatic

6] Instituter https://stepik.org/course/4852/promo

3 | 9BC «3HAHUYM» https://znanium.ru

n3 | Hayunas snexrponnas 6ubnuorexa « KUBEPJIEHUHKA» https://cyberleninka.ru/
34 | 9ObC JIAHDY https://e.lanbook.com
35 | 9bC «SOCHUM» https://sochum.ru
4.3. IlepevyeHb MPOrpaMMHOT0 O0ecedeHUsl
JIunieH3sMOHHOE M CBOOOJHO ~ pacIpocTpaHseMoe  IporpaMMHOe  oOecriedeHHe, B TOM  YHCIE

OTEYECTBEHHOTO MPOU3BOJICTBA!
- Libre Office (mumen3us Mozilla Public License v2.0.);

- 7-Zip (munensust GNU Lesser General Public License);

- AIMP (mmuuensust LGPL v.2.1);

- STDU Viewer (freeware for private non-commercial or educational use);
- GIMP (mumensus GNU General Public License);

- Inkscape (nmunensuss GNU General Public License).

4.4. IlpodeccnonanbHble 6a3bI JAHHBIX U HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMBI

[MpodeccnonanbHbie 6a3bl JAHHBIX U HHHOPMAIMOHHO CIIPABOYHBIE CHCTEMBI HE UCTIONB3YIOTCSL.

4.5. MaTepuajibHO-TEXHHYECKOE O0ecneyeHne JUCIUNTUHbI

Jns mpoBeneHHsT Y4UeOHBIX 3aHSTHH, NPEAYCMOTPEHHBIX O00pPAa30BATENBHOW IMPOrpaMMOM, 3aKperuIeHbI
ayIUTOPUH COIJIACHO PACHMCAHHIO Y4YeOHBIX 3aHATHH: pabodee MECTO MpenojaBaTessl, MOCAJOYHbIE MecTa II0




KOJINYECTBY OOydalolMxcs, [OCKa MEJIOBas, IEPCOHAIbHBI KOMIIBIOTEp C JIHMLEH3UPOBAHHBIM IIPOrPAMMHBIM
obecriedeHneM 001eTo Ha3HAYCHU S, MyJIbTUMETUIHBIN TPOEKTOP, SKPaH, MHTEPAKTHBHAS MaHENb.

PA3JIEJI 5. ®OHJI ONEHOYHBIX CPEJICTB

5.1. KonTpoabHbIe BONPOCHI M 3a1aHUSA

Bormpocs! k 3a4ery.

WckyccTBeHHBII HHTEIUIEKT: TIOHATHE, BUABI, ACTOPHUS PAa3BUTHL.

Cdepsl mpUMeHEHUS! HCKYCCTBEHHOTO HHTEIUICKTA.

OCHOBHBIE 33/1a4H CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA.

ANTOPUTMBI HCKYCCTBEHHOTO MHTEILIEKTA.

MeTop! KTaccupUKaIuu U KJIaCTepU3aIUK: CrIeIU(pUKa U 0COOCHHOCTH.

Hcnonb3oBaHue perpeccuyl B MAIIMHHOM O0YYEHUH.

Tume! MaIIMHHOTO OOYUYEHMS: C yUUTENeM, 0e3 YIUTENs, C YACTHYHBIM IPUBJICUCHUEM YIUTENS, 00ydeHHEe
C MOJKPETJICHUEM.

NN R W=

8. Knaccudukanust ¢ ucrnonp3zopanuem anropurma k-ommkabimmx coceneii (KNN).

9. MeTpuku OneHKH Kiaccu(huKamuy: moHoTa, TouHocTh, F1, ROC, AUC.

10. Bamupanronnas u TectoBast BRIOOPKH B MalinHHOM o0y4deHHu. Kpocc-Bammmarusi.

11. Pa6ora ¢ kaTeropuanbHbIMH MPU3HAKAMU.

12. baiiecoBckuii knaccugukarop. Onenka npuzHakos (Gaussian, Bernoulli, Multinomial). EM anroputw.
13. Knacrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Amncamb0iu. Soft and Hard Voting. Bagging. Cnyuyaiinbiii jec.

15. Metpudeckuii kiaccuduraropbl. KNN. WKNN.

16. Jluneitnas perpeccusi. LASSO, LARS. CART.

17. Hepesbs pemennii. UabopMammoHHbIi BRIMTPEII. Ommoka Ki1accuUKamuy, SHTPOIHS, KPUTEPHA
Joxunu. [IpyHuHr.

18. I'mo6ansHeIi mouck. Ciydaiinenii nouck. Grid search. CiryuaiiHoe Oy aanne. baifecoBckasi onTuMu3anysl.
19. Jluneiinas perpeccus. [lommaomMuansaas perpeccusi. [ peOHeBas perpeccusi.

20. Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — ko3 dunneHT nerepMuHanim.

21. [TepeoOyuenue u perynspusanus, rpednesas perpeccust, LASSO, Elastic Net.

22. IlepuenTpoH, TOrUCTUYECKAS. PETPECCHSL.

23. ITonHOCBSI3HBIE HEUPOHHBIE CETH.

24, CroxacTuueckuil TpaJueHTHBIN CIIyCK U 00OpaTHOE paclpoCTpaHEHUE TPaIUeHTA.

25. Perynspuzanms TUHEHHBIX MOJeNel KitacCcru(puKainm.

26. AdaBoost. I'pamueHTHBII OyCTHHT pelIaroInX IepPEeBLEB.

27. Knacrepuzanus. Agglomerative Clustering. MeTpuKy KiacTepH3allui.

28. Onenka knaccudpukanuu. IpdextuBaocts 1o [lapero. Precision-Recall u ROC xpusbie. AUC.

29. Hetiponnsie cetu. [lepuentpon Pozenonarra. OOpatHOe pactpocTpaneHue rpagueHTa. OyHKImm
akTuBanuu. Softmax.

30. Jlokanehsiii nouck. Hill Climb u ero pasnoBugHocTH. OT)KHT. [ eHeTHUECKUIT alNrOpUTM.

31. Mertoa onopHBIX BEKTOPOB. Sapa.

5.2. TeMbI MMCbMEHHBIX PadoT

[TucemeHHBIE pabOTHI HE IPEAYCMOTPEHBI.

5.3. ®oHA OLIEHOYHBIX CPEICTB

@DOoHJT OIECHOYHBIX CpPeACTB AUCHUIUIMHBI "CHCTEeMBI MCKYCCTBEHHOTO HWHTEIUIEKTa" pa3paboTaH B
COOTBETCTBHH C JIOKAITbHBIM HopMaTHBHBIM akToM PI'BOY BO "JIOHAYUI'C".

®DoH OIECHOYHBIX CPEACTB MUCHUIUIHHBI "CHCTEMBI HCKYCCTBEHHOTO HHTEIIEKTa" B TIOJHOM O0BeMe
IIPECTABIICH B BUJIE IPWIIOKEHMSI K JaHHOMY PITJI.

5.4. IlepeyeHb BUOB OLIECHOYHBIX CPEICTB

YcTHBIH onpoc (KOHTPOJIb 3HAHUH pa3iena yaeOHOH AUCIIUIUTUHE)
CobecenoBanue (CaMOCTOATENIbHAS PaboTa)
WnpvBuayaneHble 3aJaHNs (BBIIOJIHAIOTCS Ha 1a00PaTOPHBIX 3aHATHAX)

PA3JIEJ 6. CPEJICTBA AIANITALIUU MIPEMOJABAHMS JUCLUTIJIMHBI K
MOTPEBHOCTSIM JIUL[ C OTPAHUYEHHBIMY BO3MOKHOCTSIMMU 3I0POBbSI

B ciaydae HeoOxoauMocTy, 00ydarOmUMCs U3 YUCia JIUI ¢ OTPaHMYCHHBIMHA BO3MOXKHOCTSIMH 310pPOBbA (110
3a8BJICHHIO OOYYAIOLIErocsi)) MOTYT MpeJlaraThCsi OJHM M3 CJICOYIOUIMX BapHaHTOB BOCHPUATHA HH(OpMAanuu c
YUETOM HX WHAUBUAYAIBHBIX ICHXO()U3NIECKUX 0COOEHHOCTEH:

1) c mprMEHEHHEM 3JIEKTPOHHOTO O0Y4EHHs U TUCTAHIIMOHHBIX TEXHOIOTHH.

2) ¢ MpUMEHEHHEM CIIEIHaIbHOTO 000PYAOBaHMS (TEXHHKH) U MPOTPaMMHOTO OOeCleueHH s, HIMEIOIINXCS B




®I'6OY BO "JIOHAYUI'C".

B mpomecce oOyueHHss mpu HEOOXOAMMOCTH ISl JIMII C HAPYIICHUSMH 3PEHUs, CIIyXa W OINOPHO-
JBUT'aTENILHOTO aMnmapara IpeoCTaBIsIoTCs CIeIyIOIUe YCIOBHUS:

- U1 MLl C HApYIICHWSMH 3PEHUS: y4eOHO-METOIMYECKHE MAaTepHaNbl B IEYaTHOH (OpMe YBEITHMYCHHBIM
mpudTom; B (opme d>IeKTpoHHOTO MOKyMeHTa; B (Gopme aynuodaiina (mepeBox y4eOHBIX MAaTepHalioB B
ayauoopmar); WHAWBUAYaIbHBIC 3aJaHHUs M KOHCYJIbTaIlHU.

- Ui JHIl C HAapYUICHUSIMH CIIyXa: Yy4eOHO-METOJIUYEcCKHe MaTepuaibl B TiedaTHOW ¢Gopme; B Qopme
BIIEKTPOHHOTO JOKyMEHTA; BHUJIEOMATepHaibl C CyOTUTpaMH;, WHIMBUAYaJIbHBIE KOHCYJBTAIlMd C HPHUBICUCHUEM
CypaonepeBOoAYMKa; MHANBUAYAJIbHBIC 3aIaHN U KOHCYJIbTalluHU.

- Jd Jul ¢ HapYUHICHUAMH OIOPHO-ABUTAaTCIILHOI'O arrmapara: y‘-IC6HO-MeTOI[I/I‘-I€CKI/Ie MaTcpuajibl B
neyatHo Qopme; B (opMe SIEKTPOHHOTO JOKyMeHTa; B (opme ayanodaiina; WHANBUAYAIbHBIE 3aJaHUS U
KOHCYJIBTaIIUH.

PA3/IEJ1 7. METOJUYECKHE YKA3AHUS JUISI OBYYAIOLMXCSI [10 YCBOEHUIO
JUCHUILIMHBI

JIeKIMOHHBIE 3aHATHSA IIOCBAIICHBI PACCMOTPEHHMIO KITIOYEBBIX, OA30BBIX TMOJIOKEHUI Kypca W Pa3bsICHEHHIO
y4eOHBIX 33/1aHUH, BEIHOCUMBIX Ha CAMOCTOSTEIBHYIO IIPOPaOOTKY.

JlaboparopHble paboThl MpegHAa3HAYEHBI JUIi TPUOOPETEHUS] OMNbITa MPAKTHYECKOW pealu3allid OCHOBHON
npodecCHOHANBHON  00pa3oBaTenbHOW TporpamMmbl. MeTomudeckne yKasaHUs K  Ja0OpaTOpHBIM — paboTam
npopadaThIBAIOTCS CTYACHTaMH BO BpEMsI CaMOCTOSTEIBHOW IOArOTOBKH. HeoOXoauMmblil ypOBEHb ITOATOTOBKH
KOHTPOJIMPYETCs epe]l IPOBeICHUEM JIAO0PaTOPHBIX padoT.

CamocrosTenbHass paboTa CTYAEHTOB BKIIOYAET CIEIYIOIIME BHIbI: MpopaboTKa Y4eOHOro MaTepuana JIEKIHH,
HOATOTOBKA K JIaOOpaToOpHBIM paboTaM, MOATOTOBKAa K TEKyIIEMy KOHTPOJIO M APYTHe BUABI CAMOCTOSTEIHbHOMN
pabotel. Pesymbrarhl Bcex BUAOB pabOTHI CTYAEHTOB (OPMHPYIOTCSI B BHAE WX JIMYHOTO PEHTHHTA, KOTOPBIH
YUUTHIBACTCS Ha MPOMEXYTOYHOH arrectanuu. CamocTtosTensHass paboTa MpeaycMaTpuBaeT HE TOJNBKO NpopaboTKy
MaTepuajoB JIEKIMOHHOTO Kypca, HO M HMX paclIMpeHHe B pe3yJIbTaTe IOWCKA, aHANN3a, CTPYKTYPUPOBAaHHI M
IPE/ICTAaBICHHS B KOMIIAKTHOM BHJIE COBPEMEHHON MH(POPMAIIUH U3 BCEX BO3MOKHBIX

HCTOYHUKOB.

Tekymumii KOHTPOJIb YCIIEBAEMOCTH IMPOBOANUTCS B TEUEHHE KaXKIOTO MOJTYJIS.

OcBoenne Mogyns W €ro ycremHoe 3aBeplieHHe Ha CTaJuH MPOMEXKYTOYHOH aTTeCTaldd BO3MOXKHO TOJBKO HPH
perynsipHoii paboTe BO BpeMsl CEMECTpa U IJIAHOMEPHOM MPOXOKACHUHM TeKyliero KoHTpois. HaOpaTh peHTHHT 1o
BceM OnokamM Moaynss B KaXIOM CEMECTpe, INPOWUTH IJIaHOBBbIE KOHTPOJIbHBIE MEPOIPUATHS B TEUCHHE
9K3aMEHALMOHHOM CECCHU HEBO3MOKHO.

Jns 3aBepieHnst paboThl B CEMECTPE CTYACHT JOJKEH BBITIOJIHUTE BCE KOHTPOJIBHBIE MEPOTIPHATHS.

[TpomexxyTo4Hast aTTecTalys MPoXoauT B (hopMme 3adera.




MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSA
POCCUMCKOH ®EJEPAIIUU

OEJAEPAJIBHOE N'OCYJAPCTBEHHOE BIO/’KETHOE
OBPA3OBATEJIBHOE YYPEXJIEHUE BBICIHIEI'O OGPA3OBAHMUA

«1JOHEILKAS AKAJTEMUS YIIPABJIEHUS U T OCYI[APCTBEHHOﬁ
CJHYI/XBbI»

DaKyJabTeT rOCYAAPCTBEHHOM CJIYKObI M YIIPABJICHUS
Kadeapa nandopManmoHHbIX TEXHOJIOTHI

®OH/I OHEHOYHBIX CPE/ICTB

I10 AMCHHUIIIINHC
«Cucremsbl HCKYCCTBCHHOI'0 HHTEC/IVICKTAa»

Hanpasnenue noaroroBku 38.03.04 I'ocynapcTBEHHOE 1
MYHHULUIIATIBHOE YIIPABICHUE

[Tpodunb «PernonanbHoe ynpasieHue u
MECTHOE CaMOYIIPABIICHUE

Kpanuduxarms OaxayiaBp
dopma oOyueHus OuHO-3a04Hast
JloHeuk
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@OHJI OLICHOYHBIX CPEACTB MO AUCHUIUIMHE «CHCTEMBI MCKYCCTBEHHOIO
UHTEIUIEKTa» I oOydamomuxcs 3 Kypca o00pa3oBaTelnbHONM IMPOTpPaMMBbI
OakanaBpuata HampasieHuss noarotoBku 38.03.04 TocynmapcrBeHHOE U
MYHUIIMIIAJIbHOE yIpaBieHue (mpoduib: «PernoHaibHOe yrnpaBieHHUE U MECTHOE
CaMOYIIPABIICHUE» ) OUHO-3a0YHOU (POPMBI OOyUEHUSI.

ABTOp,
pa3paboTUuK: 3aB. kadenpoii, kanj. Gus.-MaT. HayK, IOIeHT, bpaayr H.B.

®OC paccMOTpeH Ha 3acedaHHuU
Kadenpsl UHDOPMAUUOHHBIX MEXHO02ULL

[Iporokon 3acenanus kageapsl OT 02.04.2025 r. Ne 9

3aBemyrontuii kadempoit H.B. Bpamxyn




PA3JIEJI 1.

HACHOPT ®OHIA OHEHOYHbIX CPEACTB

o JTUCHUIIJINHE

«Cucremsbl HCKYCCTBCHHOI'0O HHTEC/IVICKTAa»

1.1. OcHoOBHBIE CBeIeHHUS 0 TUCHUIIINHE

Tabmuma 1

XapakTepuCTUKa JUCIUIIINHBI
(cBeaeHust COOTBETCTBYIOT pasneny PIIJI)

OO6pazoBaTenbHas porpaMmma

OakaaBpuar

HanpaBneHHe IIOJT'OTOBKH

38.03.04 T'ocynapcTBEHHOE ¥ MyHULIUIIAJIBHOE

00pa3oBaTeabHOM MPOTrPaAMMBbI

[Ipodus yIpaBJI€HUE
«PernonanbHOE yIpaBiaeHUE U MECTHOE
CaMOYTIPABJICHUE)
KonunuectBo pa3nenos 3
y4eOHOM TUCIUTITAHBI
JucuumimHa 0a30BOM  4YacTH B1B.25

@OpMBI KOHTPOJIA

Pa3znoypoBHeBbIE 3a/1aHUs,
MpaKTUYECKUe paboThI,

YCTHBIN OMPOC, TECTOBBIE 3aTAHUS

Lloxkazamenu

OuHo-3a0uHas popma 00ydeHuUs

KonndecTBo 3a4eTHRIX CAMHUIL

ammecmayuu

(KpenuToB) 2
Cemectp 6
Oowian mpyooemkocmo -
(akadem. uacoe)

Ayoumopuas Konmaxkmuasn 2
paooma:

Jlex1mMoHHbBIE 3aHATHSA 10
[IpakTrueckue 3aHATUSA 10
JlaGopaTopHbie pabOThI -
Koncynpranun 2
CamocrosiTesibHas padoTa 48
KouTtpoJsb 2
Dopma npomexcymouHou sader




1.2. IlepeyeHb KOMIETEHUHUI ¢ YKa3aHMEM ITanoB (pOPMHUPOBAHUA B
npouecce 0CBOCHU 00pa30BaTeIbHOM IPOrPaMMbl

Tab6maua 2
[IepeyeHb KOMIIETEHIIMI U UX 3JIEMEHTOB
Nunukarop
Kommerentus KOMITETEHIIUH U €TO DIEMEHTBI HHIHKATOPA HMnpexc
KOMIIETEHITUH AJIEMEHTa
(dhopMyHpoBKa
[1K-4 I1K-4.1 3unamo:
CriocoO¢eH BBISIBUTE | JIEKOMITO3UPYET, | THUIIBI 3a7a9 MAIlTMHHOTO KA1
€CTECTBEHHOHAYY- dbopmanuzyer oOyueHus 1 IPUMEHSEMbIC 31
HYIO CYIIHOCTh MIPOIIECCHI U K HAM KJIACCHI aJITOPUTMOB
npobiem, O0OBEKTHI ISt OCHOBHBIE HaNPaBJICHUS
BO3ZHUKAIOIIUX B UCIOJBb30BAHUA | pa3BUTHS UCCIICOBAHHI B
X0J1e WHTEIUIEKTYTbHBIX |00JIACTH CUCTEM HI§-421.1
npodeccrnoHaTBbHOM IPOrPaMMHBIX | HCKYCCTBEHHOTO )
JESATETLHOCTH B peIIeHHIA WHTEIJIEKTA
obnacTu TEOPETUYECKUE OCHOBBI —T
MOJICTMPOBAHUS U QITOPUTMOB MAIIIMHHOTO 33
aHaJIM3a CJIOXKHBIX oOy4eHus
C€CTCCTBCHHBIX U Ymemes:
HCKYCCTBCHHBIX [MOJATOTOBUTH JAHHBIE K I1K-4.1
CHCTEM MCIIOIb30BaHMIO AJITOPUTMA y-1
MaITUHHOTO 00YYEeHUS
OTICHMBAThH KA4€CTBO
o [1K-4.1
pelieHuit cuctem V.o
MaITUHHOTO OOY4YEeHHUS
aIaTHPOBATH AJITOPUTMBI
MaIIUHHOTO 00YYEHUS K I1K-4.1
PEIICHUIO IPAKTUYECKHUX V-3
3aj1a4
Bnaoempy:
METO/I0JI0THUEN pa3padOTKu K41
perieHui MalTMHAOTO B.1
o0y4eHus
IpUMEPAMH ITPAKTHIECKOTO
PUMCHCHUS apXUTCKTYP [1K-4.1
VCKYCCTBEHHOT'O B-2
MHTEIJIEKTA
METOaMH OHJIaHH K41
TECTUPOBAHUS PEIICHUIM B3

MAaIlIMHHOI'O 06yLIeHI/IH




Tabmumna 3

Otanbl (HOpMHUPOBAHHSI KOMIIETEHIIMI B IMPOIIECCE OCBOSHUS OCHOBHOM
o0pa3oBaTebHOM IpOrpaMMbl

KouTtponupyembie
pazniesbl (TEMBbI)
JUCIUTUTAHBI

OTarsbl
dbopmMupoBaHUs
KOMIICTEHIINI
(HOMED
cemMecTpa)

Koa nanukaropa
KOMIIETECHIINN

HaumenoBanune
OIIEHOYHOTI'O
CpelicTBa

Paszxen 1. BBGI[GHI/IG B HCKYCCTBGHHBIﬁ HHTCJIJICKT 1 OCHOBHBIC MCTO/bI
MalInHHOI'O O6y‘—IeHI/I$I pInIb: | pa6OTBI ¢ TaOJTMYHBIMH JaHHbIMHA

Tema 1.1.

OcHOBHBIE 331241
CUCTEM
HCKYCCTBEHHOTO
HMHTEIUICKTA.
Knaccudukamms,
KJIacTepH3aIius,
perpeccus. Tunbl
MAIlIMHHOTO O0YUYCHUS:
C yuurtesnem, 6e3
YUHUTEIIS, C 9aCTUIHBIM
MIPUBJICYCHUEM
YUUTEIIs, O0y4YEeHHE C
MOJIKPETIIIEHUEM.
Knaccudukanus na
npumepe aaropurma k-
OnKalmmx cocenei
(kKNN). MeTtpuku
OILICHKHU
KJTaCCU(UKAIIAH:
MTOJTHOTA, TOYHOCT,
F1, ROC, AUC.
BammmanmonHast u
TeCTOBasi BEIOOPKA.
Kpocc-Banmpanus.
Pabora ¢
KaTeropuaJibHBIMU
MpU3HAKAMH.

6

[1K-4.1
3-1,2,3

[1K-4.1
V-1,2,3

[1K-4.1
B-1,2,3

Pa3HoypoBHEBBIE
3aJlaHus,

TECTOBBIE
3a1aHus,

npaKkTH9IecKast
pabota Nel

Tema 1.2.
Perpeccus. Metpuku
OLICHKU PETPECCHU:
MSE, MAE, R2 —
KOO PHUITHEHT

[1K-4.1
3-1,2,3

[1IK-4.1
V-1,2,3

PasnoypoBHEBEIE
3aJlaHusl,

TECTOBBIE
3aaHus,




JIeTEPMUHAIU Y.
JIunenHas perpeccusl,
MOJIMHOMUAJIbHAS
perpeccus.
[TepeoOyuenue u
perymsipu3aius,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JIunenHble MOaENN I
KJ1acCUUKaIUU.
[Iepuentpos,
JIOTUCTUYECKAS
perpeccus,
MIOJIHOCBSI3HBIE
HEUPOHHBIE CETH,
CTOXaCTUYECKUI
rPaJiuEHTHBIN CIYCK U
obpartHoe
pacrpocTpaHeHue
rpaIueHTA.
Perynspusanus
JMHEWHBIX MOJIETIEN
KJ1acCU(UKaLUUH.

[1K-4.1
B-1,2,3

MPaKTHYCCKas
pabota Ne2

Tema 1.3.
Kiacrepuzanusi.
kmeans, k-means—++,
DBSCAN,
arsioMepaTUBHas
KJIaCTepU3ALIHAL.
Mertpuku oLleHKH
KJIACTEpU3ALIHH.

[1IK-4.1
3-1,2,3

[1IK-4.1
V-1,2,3

[1K-4.1
B-1,2,3

PaznoypoBHeBbIe
3aJIaHus,
TECTOBBIC
3aJIaHus,

IpaKTHYCeCKast
pabota Ne3

Tema 1.4.
ANTOpUTMBI,
OCHOBAaHHBIE Ha
PUMEHEHUH
pelarmux J1epeBbeB.
Kpurepuu paznenenus
y3na:
UHPOPMAIIMOHHBIT
BBINTPBILI, KPUTEPUI
Jlxunn. AncamOau
penaroumx 1epeBbeB:
CIIy4alHbIN JIEC,
rpaguEHTHBIN

[1IK-4.1
3-1,2,3

[1IK-4.1
V-1,2,3

I1K-4.1
B-1,2,3

PasnoypoBHeBbIE
3aJlaHus,

TECTOBBIE
3aIaHusl,

MIpaKTUIECKas
pabota Ned




OyCTHHT.

Merton onopHbIX
BEKTOpOB. [Ipsamas u
oOpaTHas 3amaya.
Onpenenenue
OTIOPHBIX BEKTOPOB.
S nepHbIi TPIOK.

Paznen 2. Cuctemsl riry6okoro oOydeHus

Temsr 2.1. 6 [IK-4.1 PaznoypoBHeBbIE
Heiiponnsle ceTn. 3123 3a1aHus,
DYHKITUN OITHOKH [K-4.1
HCEUPOHHBIX CCTCU U V-1,2,3 TECTOBBIC
o0y4eHue ¢ 3a/1aHN,
MTOMOIIBI0 0OPaTHOTO gf;;
pacmpocTpaHeHHs 7 IPaKTHYECKas
rpaguenra. [lonstue paGora No5
03Tua U SIOXH.
Tema 2.2. 6 [1K-4.1
Pa6ora ¢ 3-1,2,3
U300pKEHUSIMH C KA1
MOMOIIBIO V123
HEHPOHHBIX CETEH.
CBepTouHbIe [K-4.1
HEUPOHHBIE CETH. B-1,2,3
Omneparuu CBEpTOK,
max-pooling.
[lomynsapHbIE
APXUTCKTYPBI
CBEPTOYHBIX
HEWPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogleNet),
ResNet.
Tpanchepnoe
obyueHue.
Tema 2.3. 6 [1K-4.1 PasnoypoBHeBbIE
OG6paboTKa TEKCTOB. 3-1,2,3 3aaHus,
Pabota ¢
€CTECTBEHHBIM TR-4.1

V-1,2,3 TECTOBEIC
SI3BIKOM C TIOMOTITBIO

3aJlaHusl,

HEUPOHHBIX CETEH. [K-4.1




Bekrophbie B-1,2,3
MPEACTABIICHUS JJIs1
TekcTa: word2vec,
skipgram, CBOW,
fasttext.
PexyppenTtHbiE
HEWPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsl,
BERT, GPT.

npaKkTHYecKast
pabota Ne6

Paznen 3. OGyueHue ¢ moJIKpeIrIeHUEM

8. | Tema 3.1. ITonsarus 6 [1K-4.1
areHTa, Cpesl, 3-1,2,3
COCTOAHI, T1K-4.1
JNEHCTBUHN 1 V123
Harpajbl. OyHKIHS
[IEHHOCTHU [1K-4.1
cocrostHus (Value B-1,2,3
function) u
(byHKITMS KayecTBa
neuctBusi(Qfuntion).
Onrumm3anus
CTPATETHH C
MOMOIIBIO
MaKCHUMH3AITIH
GyHKIUH [ICHHOCTH
1 Ka4ecTBa.
Q-o0y4eHue.

9. | Tema 3.2. 6 IK-4.1
[y6okoe o0yueHue 3-1,2,3
C TIOJKPEIICHHEM. —T
Deep Q-Networks, Vo123
Actor-critic.
[IK-4.1
B-1,2,3

Pa3HoypoBHEBbIE
3aJlaHusl,

MpaKTH4ecKas
pabota Ne7

YCTHBIN OIPOC

PA3JIEJ 2.

TEKYIU KOHTPOJb MO TUCIHUATLIINHE

«Cucrembl HCKYCCTBCHHOI'0 HHTEC/VICKTA»

Tekymmi KOHTPOJIb 3HAHWUWA  UCIOJB3YEeTCS s
pPEryJsipHOTO  yIOpaBJICHHS  YYEOHOW  JIESITENIbHOCTBHIO
CaMOCTOSTENIbHON pab0TOii) 00yJaroIIuXCsl.

ONEPATUBHOIO U

(B

TOM YHCJIC




B ycrnoBusix OalIbHO-PEUTHHTOBOM CHUCTEMBI KOHTPOJISI  PE3YJIbTAThHI
TEKYIIETO OIICHWBAHUS OOYYArOIIETOCS MCIOMB3YIOTCS KaK II0Ka3aTeNlb ero
TEKyIIero peuTuHra. TeKylmuid KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCA B
TEYEHUE CEMECTpa, B XOJ€ MOBCETHEBHON y4eOHOU pabOThl M0 MHIUBHUAYyaTbHOM
WHUIIMATUBE TMpernojaBaTens. JlaHHBIA  BUJ ~ KOHTPOJS  CTUMYJIHPYET Y
oOydJaromierocss CTpeMJICHHE K CHUCTEMAaTHYECKOW CaMOCTOATENbHON paboTe Mo
U3YYCHUIO JUCIUTUIHHBI.

Tabmuua 2.1
Pacnipenenenue 6amioB no BujgaM yueOHOM JeATeIbHOCTH
(6anmIpHO-pEUTHUHTOBAS CHCTEMA)

Bun 3aganus
HanmeHoBaHue
Pasnena/Temsl | 1p I13 Bcero 3a K3P CP
(P3) Temy | (T3,YO)| (YO)
P.1.T.1.1 7 9
P.1.T.1.2 8 9
P.1T.13 g | ° 9 5 5
P.1.T.14 8 9
P.2.T.2.1
p2T22 | S| s 1 5 S
P.2T23 8 10
P.3.T.3.1
P3T.32 81 3 13 5 5
HUroro: 1006 55 15 70 15 15

I13 — nmpakTHueckoe 3aHATHUE;

[1P — npakTudeckue padboThI;

T3 — TecToBbBIC 3aJlaHUS;

YO — ycTHBIN 0IIPOC;

P3 — pazHoypoBHEBBIE 3a1aHUS;

K3P — xOHTpONB 3HAHMUI 110 pa3aeny;

CP — camocTosTenpHast paboTa 00yJaromierocs.

2.1. PexomMeHaauum 1O ONEHUBAHMI0  MPAKTHYECKHX  padoT
o0y4yarouuxcs

MakcumajabHoe

Kpurepun
KOJIMYECTBO 0aJLJIOB* p P

OOyyaromuics  BBITIOJIHWI ~ 3aJJaHU€  TOJIHOCTBIO
MPaBUJIBHO; JIOTUYHO, YETKO U SICHO M3J1aracT OTBETHI
OTnraHO Ha  TOCTaBJEHHBIE  BOMNPOCHI;  OTBET  HOCHUT
CaMOCTOSITEIIbHBIN Xapaxrep, oOyJaromumcs
BBITIOJIHUJI MPAKTHYECKUE PAOOTHI B TOJTHOM 00BEME.




[Ipu BbIMONIHEHUU 3a7aHUST OOYYAIOUTUICS OMYCTUI
OT/ICJIbHBIE HETOUYHOCTU (HECYIIECTBEHHBIE OIIMOKH);
OTBET OTIWYACTCS MEHBIIEH 00CTOATEIHLHOCTHIO,
IyOMHOM, OOOCHOBAHHOCTHIO U TOJIHOTOM; OJIHAKO
JOMYIICHHbIE  OIIMOKM  HCHOPABISIIOTCS  CaMUM
CTyAEHTOM TIOCJIE  JONOJHUTEIbHBIX  BOIMPOCOB,
0o0ydJarouuiicss BBITIOJHUAJI TPAaKTHYECKHUe pPabOThl B
MIOJIHOM OOBEME.

Xopomo

[Ipu BBIMONHEHWU 3a7aHUST OOYUYAOIIUIACS HOMYCTHI
HETOYHOCTH M  CYIIECTBEHHbIE  OUIMOKH;  IpHU
apryMEHTaluyu OTBETa CTYJEHT HE NPUMEHSET
Y 10BIETBOPUTENTBHO TEOPETUIECKHE 3HAHUS 11 OOBSICHEHUS AOIMYIIEHHBIX
OLIMOOK, B LIEJIOM OTBET OTIMYAETCS HU3KUM YPOBHEM
CaMOCTOSITEJIbHOCTH,  OOYy4YaroIIMiCs  BBIOJHUI
paKTUYECKHUE PabOThI B TOJIHOM OOBEME.

OOyuaromuiics He BBINOJIHWI 3a/laHue; B OTBETE Ha
BOTIPOCHI CTYACHT JIOMYCKAET OIMIMOKHU B OMpEACICHUN
HeynoBneTBOpUTEIbHO | OCHOBHBIX MOHSTHI; OECHOpPSIIOYHO U HEYBEPEHHO
u3JaraeT Marepuai, OOyYarolUICS HE BBIIOIHUI
IPaKTUYECKHUE paOOTHI B TOJIHOM O0BEME.

* [IpencraBneno B Tabmwuie 2.1.

THUIIOBBIE 3ATAHUA JJIA IIPAKTUYECKUX PABOT IJIA
IPOBEPKH YPOBHSA KOMIIETEHIIUN

Pa311e.11 1. BBeIleHl/Ie B HCKyCCTBeHHLIﬁ HHTEJJICKT H OCHOBHbBIC METO/bI
MAaIlIMHHOI'0 oﬁyqemm JJIA paﬁoTLI ¢ TA0JIMYHBIMH JAaHHBbIMH

Ilpakmuueckasa paboma Nel

Metoasl pabotel ¢ Tabmuumamu B Python. Arperamms u Busyanmzanus
naHHbIX. [IpoBeieHNe IepBUYHOTO aHANIN3a JAHHBIX.

[lenu: u3yuyeHue MeTONOB paboOThl ¢ AaHHBIMU B Python u mpoBenenue
NEPBUYHOTO AHAJIN3A JIaHHBIX.

3amanue: 3arpysute naraceT B pandas natadpeiliM. BeiBeaute OCHOBHBIE
napameTpbl Aataceta. Onpenenure, CKOJbKO B JIaTaceTe CIy4aeB OTCYTCTBHS
npu3HakoB. OrmnpenenuTe, CKOJbKO IPU3HAKOB SBIIAIOTCS KAaTErOpUAIbHBIMHU.
Buzyanusupyiite pacnpeneneHue IpU3HAKOB 1O KiaccaM. Busyamusupyiite
3aBUCUMOCTb MEX1Y IPU3HAKAMM.



Ilpakmuueckas paboma Ne2

Hcnonb3oBanne U cpaBHeHHE anropuTMoB kiaccudukamuu: kNN,
pearonme 1epeBbest U uX aHCaMOJIH, TIOTUCTUYECKAs! pErPECCHSL.

[lenu: mpuMeHEHUE U OLIEHKA aJITOPUTMOB KJIaCCU(PUKALIHH.

3amanue: Pazgenure naracer Ha OOydalOmMiA U BaTWJAIMOHHBIA C
COXpaHEeHHeM mponopuuii kiaccoB. KmaccupunupyiTe TOYKM U3 JaraceTa C
nomoinbio anroputMoB KNN, noructuueckoit perpeccun, CART, ciyuaiinoro seca,
CatBoost. IlombGepute sydimime napaMmeTpbl AJITOPUTMOB C  MTOMOIIBIO
BaJTUAIMOHHON BBIOOpKH. CpaBHHTE BpeMs pabOTHI aTOPUTMOB M 3aBUCHUMOCTD
OT Mpe100pabOTKH JaHHBIX.

Ilpaxkmuueckasa paboma Ne3

Hcnonp30BaHue U OLEHKA aJIrOPUTMOB perpeccuu. [lonbop ontumanbHbIX
apamMeTpOB PErPECCUHU.

Llenu: n3ydyeHue anropuTMOB PErPECCUMU.

3aganue: [IpuMeHuTe METOA TMHEWHOW PErpecCuu sl PEIICHUs 3a1a4u Ha
natacere. JlobaBpTe B JaraceT NOJMHOMMAJIbHBIE MpuU3HaKkW. JloOaBisiiTe
NpU3HAKKW TIOKa HE YBHUAWTE IMepeo0ydeHHne Ha BaJIMJAIMOHHOM JaTacere.
[Ipumenure rtpebHEeByto perpeccuto u  LASSO, uToObl u30aBUTBCS OT
nepeooyyeHusl.

Ilpakmuueckan paboma Nod

OnTuMu3alMoHHble 3a7aun W ux pemenus. [logbop runepmapameTpoB
QITOPUTMA C TTOMOIIBIO METOIOB ONITUMHU3AIIHH

[enu: nzydyeHue airOpuTMOB PEIICHUS ONITUMU3AIMOHHBIX 33]1a4.

3amanue:

1. OntumusupyiTe JIMHY MapuipyTa B 3aJ1a4e€ KOMHBOSDKEpPA C IMOMOLIBIO
anmroput™MoB  hill climb, omkmra w rteHeTHMYeckoro anroputMa. BrwiBemute
MOJIYYUBIINICS MYTh U €r0 JTHHY.

2. OnTuMHU3UpYITe THIIEpHIapaMeTphl AITOPUTMA MAIIMHHOTO 00ydeHus (Ha
BBIOOP) C IMOMOIIBIO CIyYaliHOTO TOMCKA, MOMCKA IO pemrerke, aaroputrma hill
climb, reHETHYECKOTO aNropUT™MA.

Paszgea 2. Cucremsbl ri1y00KOro o0y4eHust

Ilpakmuueckas paboma No5
Knaccudukanus nzodpaxennit u TpanchepHoe odydeHue.
[lenmn: w3yuyeHWe METONOB TJIyOOKOro oOyudeHHs nisi paboTel ¢
N300paKECHUSIMHU.



3anmanue: 3arpy3uTe AaTaceT U CO3JaiTe uTepaTop JUisl MOJEIU TIyOOKOTO
oOydenus. 3arpy3ute npeaoOyudeHHyro Ha ImageNet cBeprounyio ceth (AlexNet,
VGG umu ResNet) n mo6aBbTe k backbone momHOCBS3HBIN CI0M 11T 00yUIEHUSI.
OOyuute HelipoHHYIO ceTh Ha ImageNet, BusyanusupoBaB rpaduk (yHKIHH
noTepb Ha oOywaromed | BaduJallMOHHOW BBIOOpKe. Peanusyiite Momynb
NMPUMEHEHUST HEHPOHHOW CETH K JaHHBIM, IPOBEPhTEC KadueCTBO OOYYCHHS Ha
TECTOBOM BBIOOPKE.

Ilpakmuueckasa paooma Neb
Pabora ¢ TekcTaMu ¥ X BEKTOPHBIMHU NpecTaBiaeHusaMu. [lenu:
U3Y4YEHUE MOJIEJIEl BEKTOPHOIO IIPEICTABIICHUS TEKCTOB.
3aganue: Ckauaiite npenoOydeHHbIE BEKTOpa Mg ciioBaps. C MOMOIIbIO
moboro kmaccudukaropa mammHHOTO oOydeHms (KNN, SVM, CatBoost)
KiaccupuuupyiTe TEKCThl M3 JaTaceTa IO CyMME BEKTOPOB  CIIOB.
Knaccupunupyiite Tekctsl ¢ momoipio LSTM cetu.

Paszpes 3. O0yueHue ¢ noaKpenjieHueM

Ilpakmuueckaa paboma Ne7
[Tpumenenune Q-Networks /ist perieHust IpoCThIX OKPYKEHUH.
enu: u3yueHue npuMeHEHUs O0yUYeHHUs C MOJKPEIVICHUEM JIJIsl pelieHui
3a71a4 KOHTPOJISL.
3aganue: OOyuyuTe TMPOCTYH0 TMOJHOCB3HYHO (Q-CeTh i pelICHUs
okpyxenus LunarLander.

2.2. PekoMeHIAIMH 10 OLECHHUBAHMIO KOHTPOJIA 3HAHUHM IO pasieiay
AUCHHUIIIMHBI 00YYAOIIHXCS

2.2.1. KonTposb 3HaHWUW MO pazgenaM 1-2 AUCUMIUIMHBI TPOBOJAUTCS B
dbopme TecTUpOBaHUS.

B 3aBepmieHMM UW3yyeHUs KaXAOro paszjesia JUCUUIUIMHBI  MOXET
IPOBOAUTHCA TECTHpOBaHHE (KOHTPOJIb 3HAHUN 1O pasaeny, pyOeKHbBIN
KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBIIIOTHEHUS TEKYIIUX TECTOBBIX 3aJaHUI
OlleHMBaeTcs B Oamwiax. MakcMMalbHOE KOJIMYECTBO OaJIOB MO TECTOBBIM
3aJIaHUSM OIIpEAEIIAeTCs MPENoAaBaTessIM U MpeAcTaBiIeHo B Tabuuue 2.1.

TecToBble 3a/1aHUs MPEACTABICHBI B BUJIE OLIEHOYHBIX CPEJCTB U B MOJIHOM
o0BbemMe TIpeICTaBICHbI B 0aHKE TECTOBBIX 3aJJaHUIl B AJIEKTPOHHOM BHae. B donme
OLICHOYHBIX CPEACTB MPEJCTABICHbI TUIIOBbIE TECTOBBIE 3aJaHUs, pa3pabOTaHHbIE
JUTSl U3yYEHHUSI TUCUUIUTMHBI « CUCTEMBI HCKYCCTBEHHOTO MHTEIIIEKTAY.



TUITOBBIE TECTOBBIE 3ATAHUSA /151 IPOBEPKH YPOBHA
COOPMUPOBAHHOCTHU KOMIIETEHIIUA

Pa3znen 1. BBeieHue B MCKYCCTBEHHBIN HHTE/UIEKT U OCHOBHbIE€ METO/IbI
MAIIMHHOTO 00y4YeHHsl JJisi pa00Thl ¢ TAOJMUYHBIMUA JAHHBIMHU

1. Kro B 50-¢e romei XX Beka co3mal MaTeMaTHYECKYyI0 MOJEIhb
(YHKIIMOHUPOBAHUS CETEH HEPB- HBIX KJIETOK JKMBOTO OpTraHm3Ma’?
a) AnaH TeropuHr
0) ®pouKk PozenTOmarT
B) WBan [laBnos
r) bunn Iefite
2. Yactb METOJIOB  MCKYCCTBEHHOIO  MHTEJUIEKTa,  O3HAa4daronas
W3BJICUCHUE 3HAHUH U3 JaHHBIX:
a) Data Science
0) CraTuctuka
B) Data Mining
r) Big data
3. HaxkaTtmem Kakux KJIaBUII MOXHO J00aBuUTH siueiiku B Notebook
Jupyter (Bo3mosxHO 6oJiee 0JTHOTO MPAaBHIBHOTO OTBETA)?
a) M
0) A
B)Y
r)C
n)B
4.  S3pIku MpOrpaMMHUPOBaHUS, KOTOpbIE OTHOCATCS K
00BEKTHOOPHEHTHPOBAHHOH mapaaurme (Bo3mokHO 60s1ee 0qHOTO MPaBUILHOTO
OTBETA):
a) Python
0) Haskell
B) C#
r) C
5. Kro saBasiercs co3narenem sizbika Python?
a) I'Buno Ban Poccym
0) Mapk LlyxepOepr B)
Jennnc Putun
r) Tomac Kypig
6. Ywucrno c miaBaroiei Toukoit 0003HavaeTcs:
a) list
0) bool



B) int
r)float
7. S=list('12345") C nomomnisto Gpynkuuu list() cozgaercs:
a) MHOXeCcTBO
0) Koprex
B) Criucok
r) CroBapb
8.  Kakum Oyner pe3ysbTar:

In: [17: | asddy 2, 3}
a.intersection_updpte({1, 5})
print(a)

a) {1}

0) (2,3, 5}

B) (1,2,3,5}

r)(1,1,2,3,5}
9.  ®yukuus tuple() mpumeHsieTCs A
a) O4HCTKHU KOpTexKa

0) OuucTKa crmcka

B) Co3/1aHus MyCTOro KOpTeka

r) JloGaBrieHus 311eMeHTa B KOHEI] CIIUCKa

10. Kaxkoe nazHauenue GyHKIIMH cOOpaHHBIX B MOayIe random?

a) O0paboTKa CTAaTUCTUYECKHUX JaHHBIX
0) MaremaTtnueckue pacueTbl

B) Pabora ¢ 6azamu gaHHBIX

r) ['enepanus cydalHbIX YUCe

11. Kaxkoit maccuB ObUT CT€HEPUPOBAH MPU BBHIMOJIHEHUN MHCTPYKIIHH

data=np.linspace(10, 18, 5)?
a)[10., 12, 14., 16., 18.]
0) [10., 15.]
B) [10., 18., 5]
) [10, 15]

12. bbut co3man nByMepHbIM maccuB mas. Kakoit pesynbrar Oyaer
BBIBEJICH B KOHCOJIb MPY BbI- MOJHEHUU UHCTPYKIMH print(mas[3, 3]):

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

print(mas[3, 3])

a) 4

6) -8

B) 0

r) Byner BeiBegeHa ommlOka



13. bwu1 co3man aBymepHbIi MaccuB mas. Kakoit pesynprar Oyaer
BBIBE/ICH B KOHCOJIb IIPU BbI TOJIHEHUU MHCTPYKIMU print(mas[3, 3]):

mas=np.array([[-8, 3, 18],
[18, 2, 8],
[7, 17, 4]])
print(mas[3, 3])
a) —8
0) byner BeiBesieHa omubOKa B)
0
r) 4
14. IlaxmaTHBIN CyEPKOMITBIOTEP, KOTOPBIM BBIMTPAJT MaT4 y YEMIIMOHA
Mupa no maxmaram ['appu Kacnaposa:
a) AlphaGo
0) dyraky
B) Deep Blue
r) JIoMoHOCOB-2
15. C noMmouipr0 Kakoro CHMBOJIAa MOYKHO CO3J1aTh 3arojIOBOK Ha SI3BIKE

pa3meTku Markdown?

a) *

0) #

B) %

r &

16. Kaxkue Tern UCHOMB3YIOTCS AJISl CO3/IaHUS KUPHOTO MIpUQTA Ha S3BIKE
pasmetku HTML?

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

0) <P>...</P>

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

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

17. Kakoii cuMBOJI UCTIONB3yeTCA Uil Habopa (GOpMYyJibl ¢ TTOMOIIBIO
LaTeX B Notebook Jupyter?

a)$

0) %

B) // T)

&

18. Kaxkue BapuaHThI UMEH NMEPEMEHHBIX JOMyCTHUMBI B Python?

a) x1

0) k&

B) main

r) Ix

1) New_TepeMeHHas



19. C ITIOMOIIBIO KaKou OoIIcpal HaJd ABYMs HOCJIBIMH YUCIIaMKU MOZKHO

MOJIYIUTh OCTATOK
a) %
0) /
B) //
r) *
20. Ilyctp mepeMeHHON a MPUCBOEHO 3HadyeHue S5, T. €. a = 5. Kakue
omnepanry BO3MOXKHBI?
a) at=l
0) a/*=3
B) a=a+1
r) a//=2
21. Jns gero nmpumensiercs GyHkiys inpoot()?
a) [lns onpesenenus TUna TaHHBIX
0) Jl;1st BO3BEICHUS YKCIIa B CTCTICHD
B) /1711 BBIBOJIA TAHHBIX B KOHCOJIb T)
J11st BBOJTa JAaHHBIX C KJIIABHATYPBI
22. Kakue omepatopbl HUCMONB3YIOTCA IS peaiu3aluu UKINYECKUX
AITOPUTMOB?
a) for
0) while
B) elif
r) switch
23. C=(1,2,3,4,5). Bo3M0XHO 71 B JaHHOM KOPTEXE 3aMEHUTH 5 Ha 67
a) Her
0) a

Pasnen 2. Cucrembl ri1y00Koro o0yuenus

1. B mammHHOM 00Yy4YeHUU JAHHBIEC IETISATCS Ha:
a) O0yuJaromyio 1 00ydaeMyto BEIOOPKY 0)
boubiyro n Manyro

B) OCHOBHYIO U1 HEOCHOBHYIO

r) O0y4JarNIyo U TECTOBYIO BRIOOPKY
2. Kak Ha3pIBaeTCs METOA TMOMy4YeHHUS KOA(D(UIIMEHTOB YpaBHCHHS

perpeccuu, mpu KOTOpOM MUHUMH3UPYIOTCS KBaIpaThl OIIUO0K?
a) MeToa MakCUMaJIbHOTO MPaBI0HOA00Ms
0) MeTo1 MUHUMU3ALMK CPEAHEN KBaAPATHUECKOW OIIUOKH B)
MeToa MUHUMH3AIUN MOAYJIeH ommrOoK
r) MeTo HaMMEHbBIIUX KBaJIpaToB



3. B HelipoHHOW ceTU BBIYUCIUTENIbHAS €AUHUIA, KOTOpas IMOIy4yaeT
uH(OpMAIMIO, TPOW3BOAUT HAJ HEW NPOCTHIC BBIUMCICHUS W TEpeaacT ec
JaJbIIIe:

a) ['panueHt

0) Hetipon

B) AKCOH

r) CuHaric

4. Kakoil  anropuT™M = HCIOIB3yeTCI B METOJAE  OOpaTHOTO
pacrpocTpaHeHHUs OMMOOK TSI TOWCKa MUHUMYyMa?

a) MeTtoa IuX0TOMUU

0) Anroput™m JlelKcTpsl

B) MeTo HauMEHBIIIUX KBAJPAaTOB

r) ['panuenTHbIN cyck

5. Kak Ha3piBaeTcs 0/1Ha uTEpalus B mpolecce 00ydeHMs], BKITIOYAIOIIast
MPEABABICHUE BCEX MPUMEPOB U3 O0YUAIOIIETO MHOXKECTBA?

a) Dnoxa

0) Ilaker

B) Cet

r) Munumnaker

6. UtoObl MOAKIIOYNTH OWONHMOTEKY HEOOXOAWMMO HCIIOIh30BaTh
KITIOYEBOE CIIOBO:

a) import

0) is

B) from

r) install

7.  Jns cozmanus QyHKIIMU UCTIONB3YETCS KIIOYEBOE CIIOBO

a) func

0) lambda

B) class

r) def

8. Kakoil MeTo UCTIONIB3yETCS ITPU CO3MAHUH CIOBapsi?

a) dict()

0) tupe()

B) list()

r) set()

9. Kakyro onepanuio MOKHO BBIIOJIHUTH C TOMOILBIO MeToa union()?

a) CuMMeTpu4Has pa3HOCTb

0) O0beTMHEHNE

B) [lepeceuenue r)

JlononHeHue



10. Kaks ¢pyHkius u3 OMOIMOTEKH NUMPY CIYKUT IJI1 YMHOKEHHSI IBYX
Marpuii?

a) det()

6) dot()

B) len()

r) mult()

11. Kakoi tum nmaHHBIX B OmOmmoTeke pandas mpeacTaBiseT coOOi
IIPOUHAECKCUPOBAHHBI MHOTO MEPHBIN MacCHUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kaxue Qpynkunu u3 6ubamoreku matplotlib ciyxar mis moctpoeHus
rpaduxka

a) figure()

0) hist()

B) plot()

r) func()

13. Jlns gero coyxkut ¢pyaknmst head n3 6ubmmortexkn pandas?

a) JIns mojcyeTa yucia cToj0I0B U CTPOK TaOIUIIbI

0) 1151 BeIBOA JIFOOBIX TISATH CTPOK TAOJIHIIBI

B) Jl71s1 BBIBO/Ia TOCTIETHUX MATU CTPOK TAOIHIIBI

r) [l1s1 BBIBOJ NEPBBIX MATH CTPOK TaOJINLIBI

14. C nomoipto Kako (QyHKIMU u3 Oubamoreku matplotlib mMoxkHO
COXPaHUTh PUCYHOK C Tpadu Kom?

a) save()

6) fig()

B) show()

r) savefig()

15. B xakom Juama3oHe 3HAYCHWH HW3MeHseTcs  KOd(h(UIIUCHT
JeTepMUHAIIAN?

a) [-1; 1]

6) [0, 1]

B) [0, +oo]

1) [-o0; +oo]

16. Kakue mokasarenu HCHOJB3YIOTCS ISl OIEHKH KauecTBa JIMHEHMHOMU
Mozenn?

a) KoappuumenT nerepmunammm

0) Koapunuent uucroit perpeccun

B) Root Mean Squared Error



r) Mean Absolute Error
17. Kakue 3HaU€HHUS MOKET IPUHUMATD KO3(P(PULUEHT KOppeasuuu?
a) 1,2
0) 0,9
B) 0
18. bubnnoreka, koTopas npeaHa3HayeHa Uil MalllMHHOTO 00Y4YEeHHUS:
a) random
0) sklearn
B) pandas
r) numpy
19. C nomompro Kakux IIOKAa3aTeied MOXHO BBIABUTH HAIMYHE
B3aMMOCBSI3H MEXKAY JBYMs CIy4all HBIMU BEJIMUUHAMU ?
a) Jlucniepcus
0) Koadpuuuent koppensauun
B) KoBapuarus
r) CpeaHee KBaJIpaTUUECKOE OTKIOHEHHE
20. BeiOepute Bepuble yTBepkaeHus (Bo3moxkHo ©Oonee  oxHOTO
PaBUIBHOTO OTBETA):
a) [lepuentpon Po3en6naTTa — 3T0 puMep HEHPOHHOMW CETH C YIUTEIEM
0) HeilpoHHble C€TH MOXHO IPUMEHAThH TOJIBKO JJIsl PELLIECHUS 3a1a4
IPOTHO3UPOBAHUSL.
B) HeilpoHbl COENMHSIOTCS CHUHANCaMU TOJBKO C TEMH HEHpOHaMmH,
KOTOPBIE HAXOJATCS B OHOM CJIO€
r) Bec cunamnca — 3To yncino B auanaszone [—1; +1]
21. Kakwue Turbl HEHPOHOB MOTYT OBITH B neprienTpone Pozenbnarra?
a) HopmupoBanubie
0) OTKpbIThIE
B) BxonHbie
r) CKpBITBIE
22. Kakue QyHKIUU U3 EPEUUCIICHHBIX HIKE TPUMEHSIOTCS B KAUECTBE
GyHKIMNA aKTUBAIIMK B HEUPOHHBIX CETIX?
a) Curmouia
0) Curaym
B) Jlorapupmuueckas GpyHKIHS
r) DKCIIOHEHTA
n) [TonrHOM BTOpOI CTENIEHH
23. Kakas OubOnmoTexka WHCIONB3yeTCs Ui pabOThl C HEWPOHHBIMU
ceramu?
a) keras
0) numpy



B) matplotlib

r) seaborn

24. Kako# mokazareylb MCIOJIb3YETCs Ul OLICHKH KaueCTBa HEMPOHHOMU
CEeTH B 3aj7aye Kiaccuukaruu?

a) Root Mean Squared Error

0) Koadpunuent nerepmunanuu

B) accuracy

r) Mean Squared Error

2.2.2. KoHTposb 3HaHUI 1O pa3aeny 3 AUCHHUILTAHBI TPOBOAUTCS B (hopme
YCTHOT'O OIpoca.

Kpurepun oneHkH.

Ouenka «OmMAUYHO» CTABUTCS, €CITH 00yJaIOLTHIACS:

1) mMoJaHO M apryMEHTHUPOBAHO OTBEYAET MO COACPKAHUIO BOIIPOCA;

2) oOnHapyxvMBaeT MOHMMAaHHE MaTepuaia, MOXET OO0OCHOBaTh CBOH
CYXKJICHUS, TPUMEHUTH 3HAHUS Ha TIPAKTUKE, TPUBECTU HEOOXOIUMbIE TIPUMEPHI;

3) wu3naraet Marepual MocjieI0BaTeIbHO U MPABWIBLHO, C COOIIOACHIEM
UCTOPUYECKON U XPOHOJOTHUYECKOMN MOCIIEI0BATEIbHOCTH.

Ouenka «xopowio» — CTaBUTCS, €cClAM OOydYarOUIMHCS J1aeT OTBET,
YIOBJIETBOPSIONIUN TEM K€ TPEOOBAHUSAM, YTO U JIJISi OIEHKU «OTJIIMYHO», HO
JOMYCKAET OJHY-/IBE€ OIIMOKHU, KOTOPBIE CaM K€ UCIPABIISIET.

Ouenka «yooenemeopumenbHo» — CTaBUTCA, €CIU OOyYarolIUiCs
0OHapy)XMBaeT 3HAHWE W TIOHMMAaHNE OCHOBHBIX MOJIOKCHHUH JAHHOTO 3aJaHus,
HO:

1) wu3maraeT Mmarepuan HEMOJHO M JIOMYCKAaeT HETOYHOCTH B
ONPE/ICICHUH OHATUN UK (HOPMYJIUPOBKE MPABUII,

2) He yMeeT MOCTaTOYHO TIyOOKO W JIOKa3aTeIbHO 00OCHOBAaTh CBOU
CYXXJICHUS U NIPUBECTU CBOU IIPUMEPHI;

3) wu3Iaraet Marepual HEMOCIeA0BaTEIbHO U JOMYCKAET OIIMOKH.

THUITIOBBIE BOITPOCHI JIJIS1 ITIPOBEPKH YPOBHA
COOPMUPOBAHHOCTHU KOMIIETEHIINN

Konumponupyemuwie pazoenvt | Bonpocel 011 no02omoeku K uHOUGUOYATbHOMY
(memwt) Oucyuniunsl YCHIHOMY ORpPOCY RO memMam OUCUUNIUHbBL

Paznen 3. O0y4deHue ¢ moJIKperIeHHEM

Tema 3.1. IlougaTus arenra, 1. IloHsTHA: areHT, cpelia, COCTOSHUE, ICHCTBHE,
Cpe/ibl, COCTOSIHUS, ICHCTBUI U | garpaja.
Harpaabl. OyHKIMS IEHHOCTH

: 2. @yHKIMSA HEHHOCTU COCTOSHHS.
cocrosnus (Value function) u




(GYHKITUS Ka4ecTBa ICUCTBUS

(Qfuntion).

OHTI/IMI/I?)aI_[I/I}I CTpAaTCIruun C

IIOMOIIBIO MaKCUMH3allH

GbyHKIMI IIEHHOCTH M Ka4ueCTBa.

Q-o0y4eHue.

3. @OyHKIUS KauyecTBa ACHCTBUS.

4. OnTuMM3aIys CTPATErUH C TIOMOILBIO
MaKCUMM3aluK (PYHKIUNA IIEHHOCTU U Ka4eCTBa.
5. Q-o0yueHue.

Tema 3.2.

['myGokoe oOy4enue ¢
noakperieHuem. Deep Q-
Networks,

Actor-critic.

1. 'my6Gokoe 00y4yeHue ¢ MOAKPETICHUEM.
2. Cetb Deep Q-Networks.
3. ACHUHXPOHHBIN anropuTM Actor-critic.

THUITOBBIE BOITPOCHI IJI51 CAMOIIOAT'OTOBKHA
JJIAA ITPOBEPKHU YPOBHA COPOPMUPOBAHHOCTHU KOMIIETEHIIUA

Koumponupyemwie
pazoenvt (memot)
OUCHUUNIUHBL

Bonpocwt 014 n0020mosxku K uHOUBUOYATbHOMY
YCHHOMY ORpPOCY RO MeMam OUCUUNTUHDL

Paznien 1. BBeseHne B MCKYCCTBEHHBI HHTEIUIEKT U OCHOBHBIE METO/IbI
MAIIMHHOTO O0y4YeHUs JIJIsl padOoThl C TAOTUYHBIMU JTaHHBIMU

Tema 1.1.

OCHOBHBIE 3a/1aUM CUCTEM
HMCKYCCTBEHHOTO
MHTEIEKTA.
Knaccudukanms,
KJIacTepHU3aIIys,
perpeccust. Tumbl
MAIlIMHHOTO OOYYCHUS: C
yuuTeseM, 0e3 yuuTesns, ¢
YaCTUYHBIM
MIPUBIICUCHUEM YUUTEIIS,
o0yueHue ¢
MTOAKPETUICHUEM.
Knaccudukanus va
MpUMEpPE arOpuTMa
kOmmxaimmx cocenen
(kNN). MeTpuku orieHKH
KJIacCU(UKAIIUH: TIOJTHOTA,
ToyHOCTh, F1, ROC, AUC.
Bamupganmonnas u
TeCTOBas BLIOOPKA.

1. OcHOBHBIE 3aauM CHCTEM HCKYCCTBEHHOTO
WHTEJUICKTA.

2. Knaccudukarus, KiaacTepusaius, perpeccusl.
Tunel MamMHHOTO OOy4YeHHs: € yuyuTeneMm, 0e3
YUUTENS, C YACTUYHBIM I[PUBIICUCHUEM YUMTEIS,
o0OydeHune C MOJKPETIICHUEM.

3. Knaccudukanus Ha mnpumepe anropurma k-
ommkaitmmx cocenei (KNN).

4. Perpeccusa. Metpuku ouenku perpeccun: MSE,
MAE, R? — k03¢ GHIHECHT e TePMUHAIH.

5. JluHenHas
perpeccusi.
6. IlepecoOydyenue u peryispuzaius,
perpeccusi, LASSO, Elastic Net.

7. Jluneitnple  Mozenw IS KJacCU(HUKAIUU.
[TepuenTpos, JIOTUCTHYECKAasI perpeccus,
MOJTHOCBSI3HBIE HEUPOHHBIE CETHU, CTOXACTUYECKHUU
IPAJIMCHTHBIN CITYCK M 0OpaTHOE paclpoCTpaHEHHE
rpajueHTa.

8. Perynspuzanus

perpeccusd, ITOJINMHOMUAJIbHAas1

rpeOHeBas

JIMHEHUHBIX Mozelein




Kpocc-Banmmmarnus. Pabora
C KaTeropuajibHbIMU
MIPU3HAKAMHU.

Tema 1.2.

Perpeccus. MeTpuku
onieHKH perpeccun: MSE,
MAE, R?koadunment
JeTepMUHALIMU. JIMHETHast
perpeccus,
MOJIMHOMUAJIbHAS
perpeccus. [lepeoOyuenue
U peryisipuzanusi,
rpeOHeBast perpeccus,
LASSO, Elastic Net.
JInnaeiiHbIe MOACTIN A1
KJ1acCU(UKaIINH.
[Iepuentpos,
JIOTUCTUYECKAs perpeccus,
MOJIHOCBSI3HBIE HEUPOHHBIE
CETHU, CTOXaCTUYECKUI
TPaAUEHTHBIN CIIyCK U
obpartHoe
pacrpocTpaHeHue
rpaaueHTa. Perynspuzanus
JUHEWHBIX MOJENEHN
KJ1acCU(UKALIUUH.

Tema 1.3.
Knacrepuzanus. k-means,
k-means++, DBSCAN,
arJioMepaTUBHAas
KJactepusanus. Metpuku
OIICHKH KJIACTEPHU3alINH.

Tema 1.4.

AJITOpUTMBI, OCHOBAHHBIE
Ha IPUMEHEHUU
pelIarIINX JEPEBHEB.
Kpurepun pazgenenus
y3J1a: “HQOPMaAIMOHHBIN
BBIUTPBILL, KPUTEPUN
Jlxuan. AHCcamMOIu
penaroumx 1epeBbEeB:

KJIaCCU(PUKALUUH.

9. Knacrepuzamus. k-means, k-means++,
DBSCAN, arnomepatuBHas KJIaCTEPU3ALIHSL.

10. MeTpukHu OLIEHKH KJIaCTEpU3aIUH.

11. Anroput™Mbl, OCHOBaHHBIE HA IPUMEHEHUN
pelaronX JePEBbEB.

12. Kpurepuu pazneneHus ysna: "HGOpMAIIMOHHbBIN
BBIATPBILI, KpUTEpU /[>KUHH.

13. Ancam0iu pemaronux 1epeBbEB: CIyYalHbIHI
Jiec, TpaAueHTHBINA OyCTHHT.

14. Metoa onopHbIx BeKTOpoB. [Ipsimast u oOpaTHas
3a/1aya.

15. OnpeneneHue OMOPHBIX BEKTOPOB. S 1epHBII
TPIOK.




CIIy4alHbIN JIeC,
IpaUeHTHbIN OyCTHUHT.
Mertox ONOpHBIX BEKTOPOB.
[Ipsimas u oOpaTHas
3agava. OnpeneneHue
OMOPHBIX BEKTOPOB.

S nepHslil TPIOK.

Paznen 2.

Cucremsbl TITyOOKOTO 00yUYCHHS

Tewmsr 2.1.

Henponnsle ceru.
DOyHKIHUH OITHOKH
HEUPOHHBIX CETEU U
00y4eHHE C TTOMOIITLIO
o0paTHOro
pacnpoCTpaHEeHUS
rpaaueHTa. [lonsTue 6314ya
1 DIIOXH.

Tewma 2.2. Pabora ¢
N300PKCHUSIMH C
MIOMOIIbIO HEHPOHHBIX
cereil. CBepTOUHBIE
HEHUPOHHBIE CETH.
Oneparuu CBEpTOK, max-
pooling.

[TomymnsipHBIE APXUTEKTYPHI
CBEPTOYHBIX HEUPOHHBIX
cereii: AlexNet, VGG,
Inception

(GoogLeNet), ResNet.
TpancdepHoe o6yueHue.

Tewma 2.3. O6paboTka
TekcToB. PaboTa ¢
€CTECTBEHHBIM

A3BIKOM C ITOMOUIBIO
HEHUPOHHBIX CETEM.
BekropHsblie
MpEeACTaBICHUS IS
TekcTa: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEWPOHHBIE
cetu, LSTM, GRU.
Tpaucdopmepsr,

1. Heiiponusie cetu. @yHKIUN OLIMOKU
HEUPOHHBIX CETEH.

2. OGyueHue ¢ MOMOIIBI0 0OPaTHOTO
pacrpocTpaHeHUs TPaJIMeHTA.

3. [onsaTne 63T4Ya U SMOXM.

4. PaboTa ¢ n300pakeHUsMH C TTOMOIIBIO
HEUPOHHBIX CETEM.

5. CBepTOYHBIE HEUPOHHBIE CETH.

6. Onepanuu cBEpTOK, max-pooling.

7. llomynsipHbIE apXUTEKTYPbI CBEPTOUYHBIX
HeliponHbix cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. Tpancdeproe oOyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
SI3BIKOM C ITOMOIIbIO HEHPOHHBIX CETEH.

10. BekTopHbI€ MpeACTaBICHUS IJIs1 TEKCTA:
word2vec, skipgram, CBOW, fasttext.
PexyppenTthsie Heliponubie ceti, LSTM, GRU.

11. Tpauchopmepsi, BERT, GPT.




BERT, GPT.

Pazgen 3. OOydeHue ¢ noJIKpeIrIeHHEM

Tema 3.1. IlousaTus
areHTa, Cpe/ibl, COCTOSHHUS,
JICVCTBUM U HAarpajpbl.
OyHKIMA [IEHHOCTH
cocrosuus (Value
function) u pyHkIus
KadecTBa JICHCTBUS
(Qfuntion).
OnTuMu3zanus cTpaTeruu
C IOMOIIIBIO
MaKCHUMU3auu QyHKITUH
IICHHOCTH M KauyecTBa.
QobyueHue.

Tema 3.2.

['my6okoe 00yueHue ¢
noakpemieHuem. Deep Q-
Networks, Actor-critic.

1. MapkoBckue cirydaiiHble MPOLECCHI.
2. Ilenmu Mapkosga.

3. YpaBHenue bennmana.

4. ANITOpUTMBI TJTyOOKOTO OOYYEHUS C
HOJIKPEIJICHUEM.

5. Q — anropuT™MbI 00y4EHHUSI.

2.3. Pexomenzanmu 10 OLCHUBAHUIO PAa3HOYPOBHEBBIX 3aJaHUM
o0y4yarouuxcs
MaxkcumaijibHoe
" Kpurtepun
KOJIMY€eCTBO 02/1JI0B
BricTaBnsiercst oOydaroneMycsi: €Ciu BbIIIOJHEHBI BCE
0 IMYHKTBl pa0OThl CaMOCTOSITENILHO, 0€3 OMMOO0K, €CIH
TINYHO .
npeIoxKeH 0oJiee pallMOHAIBHBIN aITOPUTM PEIICHUS
3aJa4uu.
BricTaBnsiercst 00y4daromeMycsi: €Clii CaMOCTOSTEIbHO
% BBIMIOJIHEHBl BCE IYHKTHl  pabOThI, JOIYILEHBI
Opo1IO
p HE3HAUNTEIbHBIC OIMMOKH, €CIIM TPEIIOKeH Ooee
paIoHaIbHBINA AITOPUTM PEIICHUS 3a/1a4H.
BricTaBnsiercs 00y4aronemMycs: €ciii CaMOCTOSTEIbHO
Y 10BIETBOPUTENBHO (MM ¢ TIOMOIIBIO TIPETOJaBATENs) BBITIOJIHEHBI BCE
MYHKTBI pabOThI, AOMYIIEHBI TPYObIe OMINOKH.
BricTaBnsiercss oOyuwaroniemycsi: €cid € HMOMOUIbIO
HeynoBrneTBopuTenbHO | IpeNoJaBaTelis BBIIOJHEHbI HE BCE IMYHKThI paOOTHI,
JOMYUIEHBI TPYObIe OTUOKHU.

* IIpencrasieno B Tadmune 2.1.




3AJAHUA JJIsA MTPOBEPKU YPOBHA COOPMUPOBAHHOCTH
KOMIIETEHIIMA

Pa3znen 1. BBenenne B MCKYCCTBEHHBIN MHTEJIEKT H OCHOBHbIE METO/IbI
MAIIUHHOTO 00y4YeHus1 JJis1 Pa00Thl ¢ TAOJIMYHBIMU JAHHBIMHU

Bapuanrt 1. B Tabnuue npuBeaeHsl JaHHbBIE 0 KBapTUpax 1o Boarorpaackoi
obnacTtu

Ilena, ThIC. pyO. ITnomanp, M* | JKuas mwiomans, 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 IIaHHOﬁ Ta6J'II/II_[BI co3aaTb CJIOBApPb, KOTOpBIﬁ 3aTCM

npeoOpazoBath B DataFrame. HailTu makcumalibHble 3HAUEHHSI MO KaXIOMY
MOKAa3aTelt0, CpeAHee U MEIUWAaHHOE 3HadeHue Imiomaad. OnpeaeauTs 4YUcio
KBapTHP, Y KOTOPBIX ILIOIMAAL 6obiie 50 M2,

[Toctpouts rpaduK 3aBUCUMOCTH CTOMMOCTH KBapTHUPBI OT IUIOMIAIN
KBapTHUPBI.

Bapuant 2. B Tabmuie mnpuBeaeHbI
Bonrorpanckoii obmactu

JaHHBIC O KBapTHpax IIO0

[lena, ThIC. pyO. [Tmomans, M*> | JKumas miomazs, M
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 ocnoBe paHHOW TaOnuMIBl cO37aTh CJIOBAaph, KOTOPBIM 3aTeM

npeobpazoBath B DataFrame. HaiiTh MuHMManbHBIE 3HAYCHHUS IO KaXKIOMY
MOKA3aTeN0, CPEAHEEe M MEIWAHHOE 3HayeHue Iomaan. Onpenenuts 4YUcio
KBapTHP, Y KOTOPBIX JKUJIast IUIOMIa b MeHbIe 40 M2,



[locTpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBapTUphl OT ILJIOLIAAU
KBapTHUPBI.

Bapuant 3. B Tabnmume mnpuBeneHb JaHHBIE O KBapTHpax IO
Bonrorpanckoii obmactu

[lena, ThIC. pyO. [Tmomans, M* | JKumas miomazs, M
2300 442 272
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmaHHOW TaOmMIBl CO37aTh CIIOBaph, KOTOPBIH 3aTeM
npeodpaszoBath B DataFrame.

HailTu MuUHHUManbHBIE 3HAUYEHUS MO KAXKIAOMY IOKA3aTENI0, CPEIHEE U
MEJIMaHHOE 3HAYEHUS KWION rutomaan. OnpeaeanuTh YUCIO0 KBAPTUDP, Y KOTOPBIX
I[eHa HE TIPEBBIMIAET 2 MITH. pyO.

[TocTtpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBapTUPBl OT IKUJIOU
TJIOIIAIX KBAPTUPHI.

Paszgea 2. Cucrembl ri1ry0OKoro o0yueHust

3amanue 1. [ToxcuuraiiTe pe3yiabTaT HEMPOHHOW CETH, M300paKEHHOW Ha

PHCYHKe, HCTIONB3ys (DyHKIMIO CHTMOM/I, ¥ €€ omHnOKy, ucronbsys MSE.
(1= P+ (2= 2+ +( — )

1
e O 7T > "¢ O= , O-00= 5 ()

Hannsie: [1=1, 1,=0, w1=0,45, w>=0,78 ,w3=-0,12 ,w4=0,13 ,ws=1,5 ,w¢=-2,3.
PemmuTh nmocTaBieHHYO 3a7ja4y MO CJICAYIOIINM HadyallbHBIM AaHHBIM: [1=1,
I,=0, wi = Wi Xn, rJie n — HOMEp I10 CIIMCKY B )KypHaJe.



Paszgea 3. O0y4yenue ¢ moaKpenjieHuemM

3ananue 2. Wcnonw3ys anroputm Q-o0ydeHust pazpaboTaTh ONTHMAIBHYIO
NOJIUTUKY (CTpaTeruto BbIOOpa NEHCTBUS) AJII MAKCUMHU3ALMU BO3HArpaXKICHUsS B
cpene Frozen Lake.

BOITPOCHI K 3AYETY IO PA3JIEJIAM (TEMAM) N CHUATIJIMHBI

HckyccTBEHHBIN MHTEIUICKT: TOHATHE, BUIBI, UCTOPHS Pa3BUTHSI.

Cdepsl mprMeHEHUS HCKYCCTBEHHOTO MHTEIIICKTA.

OCHOBHBIE 33/1aY¥ CHCTEM HCKYCCTBEHHOTO HHTEIUICKTA.

AJNTOPUTMBI UCKYCCTBEHHOTO HHTEIIICKTA.

Mertoap! KaccupUKaK U KJIACTEPU3aIlun: crieln(rKka 1 0COOCHHOCTH.

A

Hcnonbs3oBanue perpeccuu B MalllMHHOM O0YYEHUH.

7. Tunsl MaIIMHHOTO OOYYEHHS: C ydHUTeNeM, 0€3 yIUTeNs, C YaCTUIHBIM
MPUBJICUCHUEM YUUTEINSI, 00yUeHHUE C TTOJIKPETIICHUEM.

8. Kuaccudukamus ¢ ucnosib3oBaHueM anropurma k-ommxaimmx coceeit
(KNN).

9. MeTpuku OIICHKH KIacCU(UKAIIMK: MMOJIHOTa, TouHOCTh, F1, ROC, AUC.

10. BanunanmonHasi ¥ TecToBasi BBIOOPKM B MalmHHOM o0yuenun. Kpocc-
BaJTUTAIIHS.

11. PaGoTa ¢ kareropuaabHbIMU MPU3HAKAMHU.

12. baitecoBckuii kimaccudukarop. Onenka npuzHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

13. Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Aucam6iu. Soft and Hard Voting. Bagging. Ciry4aiinblii Jiec.

15. Metpuueckuii kmaccudukaropsl. KNN. WKNN.

16. JIuneitnas perpeccus. LASSO, LARS. CART.



17. HepeBbs  pemienui.  Wudopmanmonnsiii  Beiurpeim.  Omubka
KIaccupuKanuu, sSuTponus, kpurepuit Jxuau. [IpyHunr.

18. I'moGanpubiii  momck. Cnywaitaeiii mouck. Grid search. CrydwaiiHoe
onyxnanue. baiiecoBckas onTUMM3ALINSL.

19. Jluneitnas  perpeccus. I[lomuHommanmsHast  perpeccus. [ 'peOHeBas
perpeccusi.

20. Perpeccusa. Metpuku onenku perpeccun: MSE, MAE, R2 -
KO3 PUITMEHT TeTepMUHAIINH.

21. Ilepeobyuenue u perymnspusanus, rpedneBas perpeccus, LASSO, Elastic
Net.

22. IlepuenTpoH, JOTUCTUYECKAS] PETPECCUSL.
23. IloHOCBSI3HBIE HEHPOHHBIE CETH.

24. CTOXaCTUYECKUN TpaJUEHTHBIA CIIyCK M OOpaTHOE paclpOCTpaHEHHE
rpaieHTA.

25. Perynspuzanys TMHEHHBIX MOJIeNIel KIacCU(DUKAIUU.
26. AdaBoost. I'panreHTHBIN OYCTHUHT PEIIAIOIINX I€PEBHEB.
27. Knactepuzanusa. Agglomerative Clustering. MeTpuku KiiacTepH3aIiH.

28. Ouenka kiaccudukarnuu. IpdextuBnocts no Ilapero. Precision-Recall
u ROC xpussie. AUC.

29. HeitpoHHblie CETH. [IepuenTtpon PozenbOnarra. OO6parHoe
pacnpoctpanenue rpaguenta. yHkiuu aktuBanuu. Softmax.

30. Jlokanpubiii mouck. Hill Climb wu ero pasnoBumHoctu. OTXKuT.
['eHeTHUECKUI aITOPUTM.

31. Metoja onopHBIX BEKTOPOB. Aapa.
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