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PA3JIEJI 1. OPTAHU3AIITMOHHO-METOJJUYECKHI

1.1. OEJIUA JUCHOUTIJINHDbI

LlensiMu OCBOEHMsI OUCLUIUIMHBI SBJSIETCS HM3ydeHHE Oa30BBIX MOAENEH HEHPOHHBIX CETeH, METONOB U
ITOPUTMOB MX MCIIOJIB30BAHMS JJIsl PEIICHUs TIPOCTEHUIIHNX 3314 C IPUBIICYCHNEM TOTOBBIX OMOHroTek 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 OCHOBHOMU OBPA3OBATEJIBHOU
ITPOTPAMMBI

Luxn (pasaen) OIIOIT BO: |oT]

1.3.1. Jucyunauna "Cucmemsl UCKYCCMBEHHO20 UHMENNIEKMA" Onupaemcs Ha credyrouue 31emMenmol
OIlIOIl BO:

Teopust BEeposITHOCTEN U MaTeMaTUYECKash CTaTUCTUKA

Bricmias matemaTtuka

Meroasl onnTUMU3aLUU

DOKoHOMHYECKas HH(pOpMaTHKa

1.3.2. Jucyunauna "Cucmemvl uckyccmeennozco ummenniekma'" —evicmynaem onopou 01 Cledyiouux
SNIeMEHMO8:

[MpeamunnoMHasi mpakTHKa

Ludpossie huHAHCH

1.4. PE3YJIbTATBI OCBOEHUA JUCIHUIIJINHBI:

IIK-8.1: Hcnonvzyem 3HaHUe OCHOBHBIX MEMOO08 UCKYCCMBEHHO20 UHMENIeKma 6 nociedyioujell
npogheccuoHaIbHOU OessmerbHOCHU

3HATB:

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

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

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

YMeTh:

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

YpoBeHb 2 | OLICHWBATh KAYECTBO PEIICHUH CHCTEM MAIIMHHOTO O0Y4EHHUS

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

Bnaners:

Yposenb 1 | MeTomonorue pa3paboTKH pEIICHUH MATHHHOTO 00YUICHIS

ypOBeHL 2 npuMepamMu NPaKTUICCKOro MPUMEHCHHUA apXUTCKTYP UCKYCCTBEHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTOaMH OHJIAWH TECTHPOBAHUS PEIICHUH MAITUHHOTO O0YYEeHUS

B pe3ynomame oceoenusn oOucuunnunvl "'Cucmemuvl ucCKyccmeennozo unmennexkma' ooyuarouuiics

3.1 |3uHaTh:

- MeTOAasl pa3pabOTKW OpPWUTHHAIBHBIX alTOPUTMOB W MPOTPAMMHBIX pEIIEHHH C HCMOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTH;

- IPUHIIMIIEI O0YYEHUS ¥ TPUMEHEHHSI HEHPOHHBIX CeTeH;

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

3.2 YmeTn:

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

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

- IPUMEHATH U J000y4aTh NpenoOydeHHbIE HEHPOHHBIE CETH U3 JOCTYIHBIX OMOIMOTEK;

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

3.3 | Baagers:

- HaBbIKaMH OILICHKA HNPUMCHHUMOCTH aJIT'OPUTMOB, BO3MOJKHBIX PHCKOB U HOCHG,I[CTBI/Iﬁ O]_III/I6OK, HaXOJUThb
OINTUMAJIbHBIC PCHICHUS IJIA pa60‘II/IX 3aJad4,




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

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

1.5. ®OPMbI KOHTPOJIA

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

Hpomeafcymounaﬂ ammecmayus

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

PA3JEJI 2. COAEP KAHUE JUCHUIIJIMHBI

2.1. TPYAOEMKOCTb OCBOEHUA JUCHUIIJIMHBI

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

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

2.2. COAEPKAHME PA3JEJIOB JUCIUIIJIMHBI

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

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

OCHOBHBIC 32/T1a91 CUCTEM HCKYCCTBEHHOTO 5 1 TIK-8.1 JIT.1J11.2 0
unTtemekra. Knaccudukanus, JI1.3J12.1
KacTepu3anus, perpeccusi. TUIbl MaIIMHHOTO J12.2J13.1
00yYeHHS: ¢ yIHuTeNeM, 0e3 YIUTENs, C JI3.2 J13.3
YaCTUYHBIM NPUBJICYCHUEM YUUTENs, 00yUeHne 012233

¢ nonkperienneM. Knaccugukanus Ha 2435

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

[IpopaboTtka yueOHOTO MaTepHalia JIEKIIHA. 5 1 TIK-8.1 JI1.1J11.2 0
[Tonroroska k maboparopusiM paboram /Cp/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0122 33
2435
Mertonp! paboTs ¢ Tabnumamu B Python. 5 1 TIK-8.1 JI1.1 J11.2 0
Arperanus 1 BU3yaau3anns JI1.3J12.1
naHHbIX. [IpoBeneHne nepBUYHOrO aHaTM3a J12.2J13.1
naHHbIX. /J1ad/ JI3.2 JI3.3
01022 33
2435

[IporpaMMHO-aNrOpUTMHUYECKOE OCBOEHUE 5 2 IIK-8.1 JI1.1J11.2 0




marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Perpeccust. Metrpuxu onienku perpeccuu: MSE, IIK-8.1 JIL.1J11.2
MAE, R2 — koaduruert JI1.3J12.1
nerepMuHanuu. JInHelWHas perpeccus, JI2.2J13.1
MOJIMHOMHAJIBHAS PErPECcCHs. JI3.2J13.3
[lepeoOydenue u perymnspuzanus, rpeOHEBas 213233
perpeccusi, LASSO, Elastic Net. 24 35
JluHeiHbIe MOAIENH /TS KITacCHU(PHUKAIIHH.
[epuentpown, norucTuyeckas
perpeccusi, MOTHOCBSI3HBIE HEUPOHHBIE CETH,
CTOXaCTUYECKUM I'PAZUEHTHBIH CITyCK U
o0paTHOE paclpocTpaHeHHe TPaJUCHTa.
Perynsapuzauus TuHEHHBIX
Moienelt knaccuduxauuu. /JIex/
[IpopaboTtka yueOHOTO MaTepUaia JICKIIHA. IIK-8.1 JIL.1J11.2
IToaroroBka k mabopaTopHBIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnonp3oBaHue U CpaBHEHHE AJITOPUTMOB TIK-8.1 JIL.1J11.2
wraccupukammun: KNN, JI1.3712.1
perraromme AepeBbes U UX ancamoOIy, JI2.2J13.1
JorucTuyeckas perpeccus. /J1a6/ JI3.2J13.3
0122 33
2435
IIporpaMMHO-arOpUTMUYECKOE OCBOCHUE TIK-8.1 JI1.1 JI11.2
matepuana /I1p/ J.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
Knacrepuzanus. k-means, k-means++, IK-8.1 JI.1 J11.2
DBSCAN, arnomeparuBHas JI1.3J12.1
Kacrepuzanusa. MeTpukd OlleHKH JI2.2J13.1
wiacrepusanuu. /Jlex/ JI3.2 J13.3
0122 33
2435
[IpopaboTka yueOHOTO MaTepraia JICKIIHMA. IK-8.1 JI.1J11.2
[ToxroroBka k maboparopHbiM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
Hcnonb3oBaHue U OLIEHKA aITOPUTMOB TIK-8.1 JI1.1 JI1.2
perpeccun. [Togbop onTUMAaNBEHBIX JI1.3J12.1
rmapameTpoB perpeccud. /J1ad/ JI2.2J13.1
JI3.2J13.3
0102233
D435
IIporpaMmMHO-aITOPUTMUYECKOE OCBOCHUE TIK-8.1 JI1.1 JI11.2
matepuaia /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3

0109233




24 35

ANTOpUTMBI, OCHOBaHHBIE HA TPUMEHEHUHU [IK-8.1 JI1.1J11.2
pemiaromux aepeBbeB. Kpurepuu pasgeneHus JI1.3J12.1
y371a: HHOOPMAITMOHHBIN BBIMTPHIII, KpUTEPUi JI2.2J13.1
JoxuHn. JI3.2J13.3
AHCaMOIu peraroIux AepeBbeB: CIyYaiHbINA 0102233
Jiec, TPaJANEeHTHBIA OYCTHHT. 24 35
Merton onopHbIX BeKTOpoB. [Ipsimas u oOparHas
3anava. OnpesiesieHre OMOPHBIX BEKTOPOB.
Snepusiit Tprok. /Jlex/
[IpopaboTka yueOHOro MaTepraia JCKIHM. TIK-8.1 JIT.1J11.2
[MoxroroBka k maboparopHbsiM padoram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
OnTUMH3AITMOHHEIE 3a7a91 U UX PEIICHUS. TIK-8.1 JI1.1 J11.2
[TonGop runepnapaMeTpoB ajropuTMa C JI1.3J12.1
HOMOIII0 METOIOB onTUMM3anuu. /J1ad/ JI2.2J13.1
JI3.2J13.3
012233
2435
IIporpaMmMHO-aNTOPUTMHUYECKOE OCBOCHUE TIK-8.1 JIT.1J11.2
marepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
IToaroroBka k pyoexxHOMY KOHTpOITHO /Cp/ TIK-8.1 JIT.1J11.2
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Pa3znen 2. Cucremsbl 1i1y00Koro ody4eHus
Heiiponnsie cetn. OyHKINN OMIHOKH IK-8.1 JI.1J11.2
HEWPOHHBIX CeTel 1 0OyUueHHe ¢ JI1.3J12.1
MTOMOIIBI0 OOPATHOTO PACTIPOCTPAHEHUS J12.2J13.1
rpanuenTa. [lonsatre 631ya u 3moxw. /Jlex/ JI3.2 J13.3
012233
2435
IIpopaboTka yaeOHOTO MaTepHraia JCKITHA. TIK-8.1 JIT.1J11.2
[oaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Knaccudukarus nzodpaxeHuit u TpanchepHoe TIK-8.1 JIT.1J11.2
oOyuenwue. /J1a6/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aNTrOpUTMUYECKOE OCBOCHUE TIK-8.1 JI1.1 JI1.2




marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Pabora ¢ n300paxeHUs MU C TIOMOIIBIO T1K-8.1 JI1.1 JI11.2
HEeUpOoHHBIX ceTeil. CBepTOUHbIE HEUPOHHBIE JI1.3J12.1
cetu. Onepanuu CBEPTOK, max-pooling. JI2.2J13.1
[TomynsipHBIE apXUTEKTYPBI CBEPTOUHBIX JI3.2J13.3
HelipoHHbIX cereii: AlexNet, VGG, Inception 212233
(GoogLeNet), ResNet. Tpaucdeproe 2435
obyuenue. /Jlex/
[IpopaboTka yueOHOTO MaTepHalia JEKIIHA. TIK-8.1 JI1.1J11.2
[Tonroroska k maboparopHsiM paboram /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
012233
2435
Pabora c TekcTamMu U BEKTOPHBIMH TIK-8.1 JI1.1 JI11.2
MIpeICTaBICHUSIMHA TEKCTOB /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
IIporpamMmmHO-anropuTMUYECKOE OCBOCHUE IIK-8.1 JI1.1 JI11.2
marepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
OO0paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM IIK-8.1 JIL.1J11.2
SI3BIKOM C TIOMOIIbI0 HEUPOHHBIX CETEM. JI1.3J12.1
BexropHble npeAcTaBIeHHS I TEKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PexyppeHTHbIE HEHPOHHBIE 213233
ceru, LSTM, GRU. 24 D5
Tpauncdopmepsr, BERT, GPT. /Jlex/
IToxroroBka k pyoeskxaomy kKoHTpouto /Cp/ I1K-8.1 J.1J11.2
JI1.3J12.1
J12.2713.1
JI3.2J13.3
012233
2435
Pazgen 3. O0yyeHue ¢ nogkpenjieHueM
TlonsiTust areHTa, Cpenbl, COCTOSIHUS, AEUCTBUM TIK-8.1 JI1.1 J11.2
1 Harpapl. OyHKIHA JI1.3J12.1
neHHocTH coctostaud (Value function) u JI2.2J13.1
(hynxuns kadectBa neiicteus (Qfuntion). JI3.2J13.3
OntuMu3aIms CTPATeruu C ITOMOIIBIO 2152053
MaKCUMH3alUU QyHKUMI IEHHOCTH 1 KauecTBa. 2435
Q-o0yuenne. /Jlex/
[IpopaboTka yueOHOro MaTepHraia JCKIIHM. TIK-8.1 JIT.1J11.2
[MoxroroBka k mabopaTropHbiM padoram /Cp/ JI1.3J12.1
JI2.2J13.1

JI3.2J13.3




01022 33
24 95

[Ipumenenne Q-Networks mist pemeHwust 5 4 IIK-8.1 JI1.1J11.2 0
TIPOCTHIX OKpYKeHwm. /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
01022 33
24 95

IIporpaMmmHO-anropuTMUYECKOE OCBOCHUE 5 2 IIK-8.1 JIL.1J11.2 0
Matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435

I'my6oxoe o0yuenue ¢ monkperiennem. Deep Q 5 2 MK-8.1 J1.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
J12.2J13.1
J13.2 J13.3
5132 33
24 35

IIporpaMmMHO-anropUTMHUYECKOE OCBOEHUE 5 2 TIK-8.1 JI1.1J11.2 0
matepuaina /I1p/ JI.3J12.1
J12.2J13.1
J13.2J13.3
019233
24 935

[oaroroBxka k pyoexunomy koHTpoto /Cp/ 5 4 [IK-8.1 JI1.1J11.2 0
JI1.3J12.1
J12.2J13.1
J3.2J13.3
0105233
24 35

Pazpgensr 1-3 /Kouc/ 5 2 TIK-8.1 JI1.1 J11.2 0
JI1.3]12.1
JI2.2J13.1
J13.2J13.3
D1039233
D4 D5

PA3JIEJI 3. OBPA30OBATEJIBHBIE TEXHOJIOTUA

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




— TIOCJICIOBATENBHOCTh OOYUCHHS;

— CUCTEMATUYHOCTb OGy‘IeHI/IH;

— IOCTYHHOCTH O0Y4eHHUs;

— TIPUHIIMIT HAYYHOCTH;

— INPUHOUIIBI B3aUMOCBA3U TCOPHUU U ITPAKTHUKHU,

— [PUHOMUII HATJIAAHOCTU U AP.

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

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

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

4.1. PekomeHayemas Jureparypa

1. OcHoBHas auTEpaTypa

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

Apxanrensckas E.

JI1.3 | Catrou P. C., bapro |O0yuenue ¢ nmoakperuienneM: Beenenune. 2-e u3m. (552 M.: IMK Ilpecc, 2020
9. Ix. c.)

2. lonoJiHUTeIbHAS JIUTEpaTypa

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

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

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

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

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

5 bubmuoreka ®IBOY BO «JOHEIKAS AKAJIEMUSA

VIIPABJIEHHSI M TOCYIAPCTBEHHOM CJTY)KBbly | MtPs://donampa.ru/biblioteka

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

Brenenne B MammHHOe o0OydeHme 0T «Bioinformatic

33 Institute»

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

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

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

[Mnardpopma xans mpoBeneHust copeBHoBaHW 1o Data

35 Science

https://www.kaggle.com




4.3. IlepeyeHb MPOrpaMMHOro odecredeHHus

JInneH3noHHOE M CBOOOZHO  PacmpoCcTpaHseMoe  MNpOrpaMMHOE  OOecliedeHHe, B TOM  YHCIe
OTEUYECTBEHHOT'O IIPOM3BO/ICTBA:
[lpu mpoBeneHWM JEKUMH HCIONB3YETCS ayJUTOPUS C MYyJbTUMEAMHHBIM 00OpYyAOBaHHWEM. AYAMTOPHBIC 3aHATHUS
IPOBOJISITCS B KOMIIBPIOTEPHBIX KIaccax ¢ JOCTymoM K cetd MHTtepHer. [[ns mpoBexeHust KoHCynbTammii B online-
pexxume ucronsizyercs LMS Moodle u Slanekc. Tenemocr.

[IporpamMmHoe obecnieueHue:

1. Onepartnonnas cucrema Windows 7 u BEITIIE.

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

MeHeKepoM conda

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

KomnbprorepHass TexHMKAa C BO3MOXHOCTBIO HOAKTIIOUEHHS K cetu «VHTepHeT» M oOecrmedeHmeM JOCTyla B
JNMEKTPOHHYIO  MHGOPMAIMOHHO-00pa3oBarenbHyto cpeny (DMOC @®I'BOY BO JOHAVYUIC), a Ttarke
BO3MOXKHOCTBIO MHIMBUAYaJIBLHOTO HeorpaHudeHHoro nocryna oOywarommxcs B ObC nu OUOC nocpenctBom Wi-Fi ¢
NEePCOHATIBHBIX MOOUIIBHBIX YCTPONCTB.

Python-6u0roTeka 1 HayYHBIX U MH)KEHEPHBIX pacuéroB http://scipy.org/

oubnmorexa amst 3 PEeKTUBHOM pabOThI C MHOTOMEPHBIMH MacCUBaMHU AaHHBIX http://www.numpy.org/

OubaroTeKa Ha s3bIKe TporpaMMupoBaHus Python mns Busyanmusamuu maHHbIX https://matplotlib.org

4.5. MartepuajJbHO-TeXHHYECKOe oOecreyeHne TUCUMIIIUHBI

1. JlexunoHHbIE 3aHATHS. AYAHTOPHUU C MYJIbTUMEOUMHBIMH CpPEIACTBAMH M HMEIOLIME BBIXOJ B CETh
«uTepHer». [lomMenieHus U POBECHUS ayIMTOPHBIX 3aHATHH, 000pYIOBaHHbIE Y4eOHOH MeOEIbIO.
2. JTabopaTtopHbie paboThl. KOMIBIOTEPHBIH KIACC ¢ KOMIIJIEKCOM MPOrPaMMHBIX CPEACTB,
MO3BOJSIIOIIMX KaXAOMY CTYIOCHTY pa3padarhiBaTh NPOrpaMMHBIC pealu3alidi MPAKTUYECKHX 337ad B XOJe
BBITIOJIHEHUS
na0opaTOpPHBIX PadoT.
3. Ilpakrnyeckue 3aHATHA. KOMIBIOTEpHBIH KJIACcC ¢ KOMIUIEKCOM IPOTPaMMHBIX CPEJCTB, MO3BOJSIOMUX KaKIOMY
CTYACHTY pa3pabaTeiBaTh NPOrpaMMHBIE peaIM3alud NPAKTUYECKHMX 3a7ad B XOJAE BBINOJNHEHUS J1a0opaTOpHBIX
pabor.
4. CamocrosarenbHas paborta. bubmmoreka, umeromas pabouue Mecta AN CTYAEGHTOB. AYIWTOPHH, OCHAIIEHHBIC
KOMITBIOTEPAMH C TOCTYTIOM K ceTH «HTepHEeTY.

PA3JIEJI 5. ®OHJI ONEHOYHBIX CPEJICTB

5.1. KonTponbHbIe BONPOCHI M 3aJaHUs

Bormpocs! k 3auery.

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

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

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

4. Metrpuueckuii knaccugpukaropsl. KNN. WKNN.

5. Jluneiinas perpeccusi. LASSO, LARS. CART.

6. llepeBns pemenuii. UndopmanmonHsiil BeMrpeim. Omudka KiaccupuKauy, SHTPONH, Kpurepuid JKuHU.
IIpynuHr.

7. I'moGaneublii mouck. Ciayuaiinsiii mouck. Grid search. Ciryuaitnoe 6myxnanue. baiiecoBckas onTUMuU3aIus.
8. Jluneitnas perpeccus. [lommaoMuansHas perpeccus. [ pedHeBast perpeccusi.

9. AdaBoost. I'pagueHTHBIN OYCTHHT pelIaroIuX AepeBbEB.

10. Knactepuzauus. Agglomerative Clustering. MeTpHku KIacTepU3aliH.

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

12. Heiiponnsie cetu. [leprientpon Po3zendiarra. O6patHOE pactpocTpaneHue rpaanenTa. OyHKIINN aKTHBAIINH.
Softmax.

13. Jlokanpusrii mouck. Hill Climb u ero pasaoBuanOoCcTH. OTXNUT. | €HETHUECKHIA aNTOPUTM.

14. MeTton OITOpHBIX BEKTOPOB. Sapa.

5.2. TeMbl MICbMEHHBIX padoT

[IucemenHbIe paboTHI HE TTPEYCMOTPEHBI.

5.3. ®oHA OLEHOYHBIX CPEACTB

®DOHJT OIICHOYHBIX CPENICTB TUCIUTUIHHBI ""CHUCTEMBI HCKYCCTBEHHOTO MHTEIUICKTA" MPEICTABIICH B BUIIE
KOMILJICKTa OIICHOYHBIX MaTECPHUAIIOB.




5.4. Ilepeyenb BHI0OB OIIEHOYHBIX CPeICTB

YcTHBIi orpoc (KOHTPOINb 3HAHHUH pazzerna yueOHON TUCIUTUINHBI)
CobecenoBanue (caMocTosTENNbHAS padoOTa)
WHnuBuIyanbHBIE 3aaHUS (BBITOHSIIOTCS Ha JIA00PATOPHBIX 3aHIATHIX )

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

B cnyuae HEOOXOAMMOCTH, O0YYArOIIUMCS U3 YUCIIA JIMIl ¢ OTPAHMYCHHBIMHM BO3MOXXHOCTSIMH 37I0POBbs (110
3asIBJICHUIO OOYyYalolIerocs) MOTYT MpeiaratbCsi OJHW W3 CICAYIONUX BapUAHTOB BOCHPHUSTHS HHGOpMAIVH C
Y4eTOM WX WHAMBHUYaIFHBIX MICUXO(U3NIECKAX 0COOEHHOCTEH:

1) ¢ mpUMEHEHUEM 3JICKTPOHHOI0 O0YUYEHMS M JUCTAHIIMOHHBIX TEXHOJIOTIHH.

2) ¢ IPUMEHEHHEM CIICIUAIBHOr0 000PY/0BaHUs (TEXHUKH) U MPOrPAMMHOrO OOECIICUCHHS, UMCIOIIUXCS B
®I'bOY BO "JOHAYUIC".

B mnpomecce oOydeHuss mpu HEOOXOOUMOCTH [UIsI JIMIl C HapyHICHWSMH 3pEHHs, CllyXa W OIOpPHO-
JIBUTATEIHHOTO alllapara IpeAoCTaBISIOTCS CIeyIOINe YCIOBUS:

- JUISL JIUI] C HApYIICHUSMH 3PCHUS: y4eOHO-METOIUYECKUEe MaTepHajbl B MedaTHOW (opMe yBETHYCHHBIM
mpudpToM; B (opMe DIEKTPOHHOTO JOKyMeHTa; B (Qopme ayawmodaiina (mepeBox ydeOHBIX MaTepHajoB B
aynuodopMart); WHAMBUIyaJbHBIC 3aJaHUS U KOHCYJIbTAIIUH.

- Ui UL C HapyNICHWSIMH CIyxa: y4eOHO-METOAMYECKHE MaTepuanbl B TedaTHod Qopme; B (opme
AIIEKTPOHHOTO JOKYMEHTa; BHUIEOMATEepPHANbl C CYOTHTpaMW;, WHIWBUIYaJbHBIE KOHCYIHTAIMM C IPHUBICYCHUEM
CYpAONEPEBOIUHKA; HHANBUIYaIbHbBIC 3a1aHUs M KOHCYJIbTAIIHH.

- IS JUIl C HApYyIICHUSMM OIOPHO-IBUTaTEILHOTO almapara: y4e0HO-METOIUYECKUE MaTepuaibl B
nedatHod Qopme; B ¢GopMe DIEKTPOHHOTO JIOKYMeHTa; B Qopme ayauodaiiia; HHIUBUAYAIbHBIE 3aJaHus U
KOHCYJTBTAITHH.

PA3JIEJ 7. METOANUYECKUE YKA3AHMS 1151 OBYYAIOIIMXCS IO YCBOEHUIO
TACIATLITAHBI

JIeKIIMOHHBIC 3aHSATHS TOCBAIICHBI PACCMOTPEHHIO KIFOUEBBIX, OAa30BBIX MOJOKEHHH Kypca W Pa3bsCHEHHIO
y4eOHBIX 33JJaHUH, BHIHOCHMBIX Ha CAMOCTOSTEILHYIO IIPOPAOOTKY.

JlaGopaTopHble pPa0bOTHI MpeNHA3HAYCHBI I NPUOOPETEHUS OMNbITa MPAKTHYECKOW peajiu3allid  OCHOBHOM
npodeccHOHANbHOW ~ 00pa30BaTeNbHON mporpaMMbl. Meronndyeckue yka3aHWss K  J1JaOOpaTOpHBIM — paboram
npopabaTHIBAIOTCS CTYJACHTAMH BO BPEMS CaMOCTOSATENBHOH MOATOTOBKM. HeoOXOMUMBIH YpOBEHb MOATOTOBKA
KOHTPOJIMPYETCS Tepel TPOBEASHUEM JIAOOPATOPHBIX padorT.

CamocrosTenpHas paboTa CTYJEHTOB BKIIOYACT CJCIYIOIIME BHUJBI: MPOpadoTKa ydeOHOro MaTepuana JICKIUi,
MOJITOTOBKA K JTA0OPATOPHBIM paboTaM, MOATOTOBKA K TEKYIIEMY

KOHTPOJIIO W JPyrUe BUIBI CaMOCTOSTEIBHOW paboThl. Pe3ynbTaThl BceX BHIIOB PaOOTHI CTYAEHTOB (pOpMHpYIOTCS B
BUJI€ HMX JIMYHOTO PEHTHHIa, KOTOPBIA YYHUTHIBAE€TCS Ha MNPOMEKYTOUHOM arrectanuu. CaMocTosTenbHas paboTa
NPEIyCMATPUBAET HE TOJNBKO MPOPAOOTKY MATEPHANIOB JICKIMOHHOTO Kypca, HO W WX PACIHIMPEHHE B PE3yNbTaTe
MIOWCKA, aHAJIN3a, CTPYKTYPUPOBAHUS

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

HUCTOYHHKOB.

Texy1uit KOHTPOIH YCIIEBAEMOCTH MPOBOJUTCS B TEUCHUE KKIOTO MOIYJIS.

OcBoeHue Mojyiisi ¥ €ro ycCHelIHOe 3aBepIICHHE Ha CTaIUH MPOMEXKYTOUHOW aTTECTAllMd BO3MOXHO TOJBKO MpHU
peryispHoi paboTe BO BpeMs CeMecTpa M IUIAHOMEPHOM MPOXOXKJICHHU TEKyIero KoHTposs. HaOpare pedTuHT 1o
BceM OyokamM Mojaynss B KaXIOM CeMecTpe, MPOWTH IUIAHOBbIC KOHTPOJBHBIC MEPONPHUATHS B TEUCHUE
9K3aMEHAIMOHHON CECCHU HEBO3MOXKHO.

[l 3aBepiiieHus: pabOThI B CEMECTPE CTYJICHT JIOJKEH BBIOJHUTH BCE KOHTPOJIBHBIC MEPOIPUSITHSL.

[IpomexxyTOUYHas aTTecTanus MPOXOAUT B opMe 3aueTa.






