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

Teopust BEeposITHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA

Jluneitnas anredpa

Metoabl ONTUMAIBHBIX PELIEHUN

DKOHOMETpHUKa

NubopmarmioHHO-KOMMYHUKAIIHIOHHBIE TEXHOJIOTUU

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

IloaroToBka k npoueaype 3alurThl U 3aluTa BBIHYCKHOI‘/'I KBaJ'II/I(i)I/IKaI_II/IOHHOI\/’I pa6OTBI

IIpennumnnoMHas npakTuka

WHdopMaliioHHbIe TEXHOIOTHH H CHCTEMBI B SKOHOMHKE

[ndposbie HUHAHCH U SKOHOMHKA

1.4. PE3YJIbTATBI OCBOEHUA JUCILHUIIJIUHBI:

IIK-12: Cnocobnocms ucnonv3oéams 3HAHUE OCHOBHLIX MemMOo008 UCKYCCMBEHHO20 UHMENLIeKma 8
nocneoyiowel  NPo@pEcCUOHANbHOU — OeSIMENbHOCU 6  KAYecmee  HAYYHbIX — COMPYOHUKOS, — npenoodasamenci
00pA308aMENLHBIX OP2AHUAYULL BbICULE20 0OPA308AHUS, UHNCCHEPOS, MEXHOL0208

3HaTB:

YPOBeH]) 1 | Tumsr 3aga4 MallliHHOI'O OGy‘ICHI/Iﬂ U IPUMEHACMBIC K HUM KJIaCChbl aJITOPUTMOB

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

ypOBeHL 3 TCOPECTUYICCKHUE OCHOBBI AJITOPUTMOB MAIlTMHHOT'O 06y‘lGHI/I$[

YMeTh:

YPOBCH]) 1 |mMOATOTOBUTH AAHHBIE K HCIIOIH30BAHUIO aJropurMa MallliHHOI'O 06yquI/m

YpoBeHb 2 | OlICHUBATh KaU€CTBO PELICHUI CUCTEM MalIMHHOTO 00yUYeHHUs

YIJOBeH]) 3 aalITUPOBATh AJITOPUTMbI MAIIIMHHOT O 06y‘16HI/IH K PpCHICHUIO IMMPAKTUYICCKUX 3a/ia4

Bnaners:

Yposenb 1 | MeTomonorue pa3paboTKH pEIICHU MAITUHHOTO 00YYCHIS

ypOBeHL 2 npuMepamMu NPaKTUICCKOro IPUMCHCHHUA AapXUTCKTYP UCKYCCTBCHHOI'O MHTCIJICKTAa

YpoBenb 3 | MeTOmaMu OHJIAWH TECTUPOBAHUS PEIICHUN MAITMHHOTO 00yJICHUS

B pesynoemame oceoenusa oOucyunaunst ""Cucmemuvt UcKyccmeeHnHo20 unmeniekma'' ooyuarouwguiica

3.1 |3HaTh:

- METOABl pa3padOTKh OPUTHHAIBHBIX aJTOPUTMOB M TIPOTPAMMHBEIX PEIICHHH C HWCIOIL30BaHUEM
COBPEMEHHBIX TEXHOJIOTH;

- IPUHIMIIBI 00YYEHUS U IPUMEHEHHSI HEHPOHHBIX CETEei;

- TCOPCTUUCCKUEC OCHOBEI U aJITOPUTMBIL o6yquH;1 C MOAKPCINICHUEM

3.2 | YmeTh:

- IPUMECHATH METO/Ibl MAIIMHHOT' O O6yquI/I$I, IMOATOTaBJIMBATH JAHHBIC U HHTCPIPETUPOBATE PE3YJIBLTATHI;

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

- MPUMEHSATH U 1000y4aTh Mpeao0yyueHHbIe HEHPOHHbIE CETH U3 TOCTYITHBIX OMOIHOTEK;




- BI)I6I/IpaTL " pCalin30BbIBATH aJITOPUTMBbL OGy‘ICHI/Iﬂ C NOAKPEIIIICHUEM C YUCTOM CHCI_II/I(i)I/IKI/I 3aga4un

3.3 | Baagers:

- HaBbIKaMH OLICHKA HNPUMCHHUMOCTH aJI'OPUTMOB, BO3MOJKHBIX PHCKOB U HOCJ'IC,I[CTBI/If/i OIIII/I6OK, HaXOJHUThb
OINITUMAJIBHBIC PEHICHUS OJIA pa60q1/1x 3aJad4,

- HaBBIKOM HCITONIb30BaHMS CYIIECTBYIOIINX MPOTPAMMHBIX OMONHOTEK W MOJENEH, CO3JaHMs MPOrpaMMHBIX
peanm3anuii TITyO00KIX HEHPOHHBIX CETEH;

-BJIaJileeT HAaBBIKOM HCIIOJIB30BAHMS CYIIECTBYIOIIMX IPOrPAaMMHBIX OHOIHMOTEK M MOJeNel, CO3JaHmMs
MPOrpaMMHBIX peau3aluii Ha OCHOBE aJlrOPUTMOB 00yUYEHHS C OJKPEIIICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTpPOJb yCIIEBAEMOCTH TIO3BOJISIET OLEHUTH YPOBEHb C(HOPMHPOBAHHOCTH 3JIEMEHTOB
KOMIIETCHUUH (3HaHWH, YMEHMH W TNPHOOPETEHHBIX HABBIKOB), KOMIETEHIHMH € THOCIEAYIOIUM O0BbeIUHEHHEM
OLIEHOK M HPOBOAUTCS B (OpME: YCTHOIO OIpOca Ha JICKIMOHHBIX M CEMHHAPCKUX/IPAKTHUECKUX 3aHSITHAX
(ppoHTaNBHBIN, WHAMBUAYAIBHBINA, KOMIUIEKCHBIH), THCHMEHHOW MPOBEPKUA (TECTOBBIC 3aJaHUs, KOHTPOIb 3HAHUI
1O pasfeny, CUTyalMOHHBIX 3aJaHUi W T.I.), OLEHKH aKTUBHOCTH paboThl 00ydaromierocs Ha 3aHATHH, BKIIOYas
3aJaHKs AJIs1 CAMOCTOSITETIbHOM PaOOTHI.

Hpome.ucymounaﬂ ammecmavyus

Pe3ynbTaThl TEKyIIEro KOHTPOJII M IPOMEKYTOYHOM arTecTaluu (POPMHUPYIOT PEHTHHIOBYIO OLICHKY
pabotel cryneHrta. Pacmpenenenune 0amioB mpd  (GOPMHUPOBAHWU PEHTHHTOBOM OIEHKH pPa0OTBl  CTy/AEHTA
OCYILECTBIISIETCS B COOTBETCTBUM C JCHCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHBHbIM akToM. Ilo  aumcuumnnmze
"CucTeMbl HCKyCCTBEHHOI'O MHTEIEKTA" BHJIOM MPOMEKYTOYHOM aTTeCTAlUU SIBIIETCA 3aueT

PA3JEJI 2. COAEP KAHUE JUCHUIIJIMHBI

2.1. TPYAOEMKOCTb OCBOEHUA JUCHUIIJIMHBI

OO6mass TpyAoEMKOCTh TUCHHMITINHBI "CHCTEMBI WCKYCCTBEHHOTO WHTEIUIEKTA" COCTaBISET 2 3au€THBIC
CIMHAILI, 72 9acoB.

KonmnyecTBO 9acoB, BBIEISAEMBIX Ha KOHTAaKTHYIO pabOTy C TIpPEMoaaBaTelieM M CaMOCTOATEIBHYIO paboTy
00yJaroerocs, ONnpeaeseTcs Y4eOHbIM TIAHOM.

2.2. COJEPKAHME PA3JEJIOB JUCIHUIIJIMHBI

HawnmenoBaHue pa3/iesioB U TeM /BHJ 3aHATHS/ Cemectp | YacoB | Komneren- | JIluteparypa | Uure | Ilpumeuanue
/ Kypce A PaKT.

Pasnen 1. BBenenne B HCKYCCTBEHHBII HHTEJIEKT
M OCHOBHBIE METO/IbI MAIIMHHOTO 00YYeHH s JIJIsI
PadoThI ¢ TAOJIMYHBIMH JAHHBIMU

OCHOBHBIC 32/1a91 CUCTEM HCKYCCTBEHHOTO 5 2 TIK-12 JI1.1 JI11.2 0
unTtemekra. Knaccudukanus, JI1.3J12.1
KIacTepu3anusi, perpeccusi. TUIbl MaIIMHHOTO J12.2J13.1
00yYeHHS: ¢ yIuTeNeM, 0e3 YIUTEeNs, ¢ JI3.2JI3.3
YaCTUYHBIM NPUBJICYEHUEM YUUTENs, 00yueHne 012233

¢ nonkperienneM. Knaccuguxanus Ha 2435

MIpUMepe aNropuT™Ma K-0mmkaiimux cocenei
(kKNN). MeTpuxu OlleHKH K1acCHUQHUKAIAH:
nojHoTa, TouHocts, F1, ROC, AUC.
Banunanuonnas u TectoBas BeIoopka. Kpocc-
Banuaanus. PaboTa ¢ KaTeropraabHbBIMA
npusHakamu. /Jlex/

IIpopaboTka ydeOHOTO MaTepHaa JIEKIIHA. 5 1 [IK-12 JIL.1J11.2 0
[Moaroroeka k maboparopHsM paboram /Cp/ JI1.3712.1
JI2.2713.1
JI3.2J13.3
0102233
24 35
Mertonp! paboTs ¢ Tabnumamu B Python. 5 2 IIK-12 JIT.1J11.2 0
Arperanus U BU3yamu3aIus JI1.3J12.1

naHHbIX. [IpoBeneHne nepBUYHOrO aHaM3a J12.2J13.1




naHHbeIX. /J1ab/ JI3.2JI3.3
012233
2435
IIporpaMMHO-aNTrOpUTMUYECKOE OCBOCHHUE TIK-12 JIT.1 JI1.2
marepuana /I1p/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Perpeccust. Merpuku oneHku perpeccun: MSE, TIK-12 JIT.1 JI1.2
MAE, R2 — xoaddunnent JI1.3J12.1
JerepMmuHanuy. JInHeiHas perpeccus, J12.2J13.1
MOJINHOMUAJIbHAS PErPECCHUSL. JI3.2J13.3
IlepeoOyuenue u perymispuzanus, rpeOHeBast 012233
perpeccus, LASSO, Elastic Net. 24 35
JluneiHbIC MOAENH AJIS KIIACCU(PHUKALIIH.
IlepuenTtpoH, JOrucTUYECKas
perpeccus, OJIHOCBsA3HbIC HEHPOHHBIE CETH,
CTOXaCTHYECKUI1 IPaJANEHTHBIN CITyCK U
o0paTHOE paclpocTpaHeHHEe TPaJUCHTA.
Perynsipuzanus TUHEHHBIX
Mojienelt knaccuduraruun. /Jlex/
[IpopaboTtka yueOHOTO MaTepHaa JEKIIHA. IIK-12 JIT.1J11.2
[Moaroroexka k maboparopHsM paboram /Cp/ JI1.3712.1
JI2.2713.1
JI3.2J13.3
012233
2435
Hcnonb3oBaHue U cpaBHEHUE ATOPUTMOB [IK-12 JIL.1J11.2
wiaccugukamuu: KNN, JI1.3J12.1
pelarone qepeBbes U uX aHcamOIIu, JI2.2J13.1
noructuyeckas perpeccus. /J1ab/ JI3.2J13.3
0102233
2435
IIporpaMmmMHO-anropUuTMUYECKOE OCBOCHUE [IK-12 JI1.1J11.2
matepuana /I1p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
0102233
2435
Knacrepmzanms. k-means, k-means++, IIK-12 JI1.1 J11.2
DBSCAN, arinomeparuBHas JI1.3J12.1
K1actepusanys. MeTpuKu OICHKH JI2.2J13.1
knacrepuzanud. /JIex/ JI3.2J13.3
0122 33
2435
[IpopaboTka yueOHOro MaTepuana JeKuui. [IK-12 JI1.1J11.2
IToaroToBka k 1abopaTopHbIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
01022 33
2435
Hcnonp3oBaHue 1 OLIEHKA aITOPUTMOB [IK-12 JI1.1J11.2
perpeccun. [Togdbop onTUMaNTBHBIX JI1.3J12.1
napameTpoB perpeccuu. /J1a6/ JI2.2713.1
JI3.2J13.3
01022 33

24 95




IIporpaMMHO-aNTrOpUTMUYECKOE OCBOCHHUE TIK-12 JI1.1 JI1.2
marepuana /T1p/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
AJIrOpUTMBI, OCHOBAHHBIE HA TPUMEHEHUU TIK-12 JIT.1 JI1.2
pemmaronux aepeBbeB. Kputepun pasaeneHus JI1.3J12.1
y3na: HH()OPMAaMOHHBIN BEIMTPHILL, KPUTEPHUIt J12.2J13.1
JxuHM. JI3.2 JI3.3
AHcamMOITH pemaronx AepeBheB: CIyJailHbIi 012233
Jiec, TpaMeHTHBIH OYCTHHT. 2435
Meron onopHbIx BekTopoB. [Ipsimas u obparHas
3amava. OmpezieNieHre OMOPHBIX BEKTOPOB.
SAnepusiii Tprok. /Jlex/
[IpopaboTka yueOHOTO MaTepHaa JEKIIHA. [IK-12 JI1.1J11.2
IToaroToBka k 1abopaTopHBIM padotam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2 J13.3
212233
2435
OnTUMHU3AMOHHBIE 331aYl U UX PELLCHMSL. IK-12 JI1.1J11.2
IToxbop runeprapaMeTpoOB aITrOPUTMa C JI1.3J12.1
MIOMOIIIBIO METOJIOB ONTUMH3ANWH. /J1ab/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMmMHO-aNropUTMHUYECKOE OCBOEHUE [K-12 JI1.1J11.2
marepuana /[1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
[TonroroBka k pyoeskHoMy KoHTpOITt0 /Cp/ [IK-12 JI1.1J11.2
JI.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
Pazgen 2. Cucrembl ri1y00Kkoro o0yyeHust
Heiiponnsie cern. @yHKmu ommuoOKu [IK-12 JI1.1J11.2
HEWPOHHBIX CeTel 1 00yUCHHE ¢ JI1.3J12.1
MIOMOIIBI0 OOPATHOTO PACTIPOCTPAHEHUS JI2.2J13.1
rpaauenta. [Tonsarue 6314a u smoxu. /Jlex/ JI3.2 J13.3
212233
2435
[IpopaboTtka yueOHOTO MaTepUaia JICKIIHA. [IK-12 JI1.1J11.2
IToaroroBka k 1abopaTopHBIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Knaccudukarus nzodpaxenuit u tpanchepHoe [IK-12 JI1.1J11.2
oOyuenwe. /J1a6/ JI.3J12.1

JI2.2J13.1




JI3.2 J13.3

012233
2435
IIporpaMMHO-aNTrOpUTMUYECKOE OCBOCHHUE TIK-12 JIT.1 JI1.2
marepuana /I1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
Pabota ¢ n300pakeHUsSIMH C TIOMOIIIBIO IIK-12 JIT.1J11.2
HEHpOHHBIX ceTell. CBepTOUHbIE HEHPOHHBIE JI1.3J12.1
ceru. Oniepauu cBepTOK, max-pooling. JI2.2J13.1
ITonynsipHble apXUTEKTYPBI CBEPTOUYHBIX JI3.2J13.3
HelipoHHbIx cereii: AlexNet, VGG, Inception 012233
(GoogLeNet), ResNet. Tpancheproe 2435
oOyuenwue. /Jlex/
[IpopaboTka yueOHOro MaTepraia JCKIHM. IIK-12 JIT.1J11.2
[MoxroroBka k maboparopHbsiM padoram /Cp/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Pabota ¢ TekcTaMu U BEKTOPHBIMH IIK-12 JIT.1J11.2
IpeACTaBIEHUSIMHU TeKcToB /J1ab/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aNTOPUTMHUYECKOE OCBOSHUE IIK-12 JIT.1J11.2
marepuana /I1p/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
O6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM IIK-12 JIT.1J11.2
S3BIKOM C TIOMOIIIbIO HEHPOHHBIX CETEH. JI1.3J12.1
Bexkropssle npeacTaBiIeHUs M TEKCTa: J12.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PekyppeHTHBIC HEHPOHHBIC 213233
ceru, LSTM, GRU. 24 D5
Tpauncdopmepsr, BERT, GPT. /Jlex/
[Moarorosxka k pyoexunomy koHTpouto /Cp/ [IK-12 JI1.1J11.2
J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
Pazgen 3. O0yyenue ¢ nogkpenjieHueM
IlonsaTus arenTa, cpenbl, COCTOSHUS, AEUCTBUM TIK-12 JI1.1 JI11.2
U Harpajbl. OyHKIUSL JI1.3J12.1
neHHocTH coctostHus (Value function) u JI2.2J13.1
¢dyHkus kauectBa aeiictus (Qfuntion). JI3.2J13.3
OntuMuzanus CTpaTeruu ¢ MOMOIIBIO 2152053
MaKCHUMHU3aluu GYHKIUI [IEHHOCTH 1 Ka4eCTBa. 24 35

Q-o0yuenue. /JIex/




IIpopaboTka yaeOHOTO MaTepHraia JCKITHMA. 5 1 IIK-12 JIT.1J11.2 0
[oaroroexka k maboparopHbM paboram /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
31322 33
24 35

ITpumenenmne Q-Networks mist pemeHus 5 4 IIK-12 JIT.1J11.2 0
MPOCTHIX OKpYx)eHuit. /J1ab/ JI1.3J12.1
JI2.2713.1
J13.2J13.3
31 322 33
24 35

IIporpaMMHO-aNTOPUTMUYECKOE OCBOCHUE 5 4 TIK-12 JIT.1 JI11.2 0
marepuana /T1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435

I'my6okoe obydenue ¢ moakperuienuem. Deep Q 5 2 [IK-12 JIL.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0122 33
24 95

IIporpaMmmMHO-anropUuTMUYECKOE OCBOCHUE 5 2 [IK-12 JI1.1J11.2 0
matepuana /IIp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
01022 33
24 95

[Toarorosxka k pyoexunomy koHTpoito /Cp/ 5 2 [K-12 JI1.1J11.2 0
JI1.3J12.1
J12.2J13.1
JI3.2J13.3
35132 33
24 35

Pazpgensr 1-3 /Konc/ 5 2 TIK-12 JI1.1 J11.2 0
JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
D152 33
D4 95

PA3JEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

B mpomecce oCBOSHMS MUCHUIUIMHBI HCIIONB3YIOTCS CIIEAYIOIIHE 00pa3oBaTeNbHBIC TEXHOJIOTHH: JICKIUH
(JD), npakruueckue 3anstus (IIP), mabGoparopubeie pabortel (JIP), camocrosTtenvHas pabora cryaentoB (CP) mo
BBITIOTHEHUIO Pa3TUYHbBIX BUIOB 3aJaHHN.
1. B mporecce OCBOEHHS MUCIMIUIMHBI UCIIONB3YIOTCS CIEAYIONINE WHTEPAKTHBHBIC 00pa3oBaTENbHBIE TEXHOJIOTHH:
npobnemuas jnekuus (I1JI). JleknuoHHBI MaTepuall NpeNCcTaBleH B BHUIE claii-mipeseHTaunu B (opmare «Power
Pointy. [Ins HarmsgHOCTH WCIONB3YIOTCS MaTepHalibl Pa3IMYHBIX HAyYHBIX M TEXHHYECKUX HKCIIEPHUMEHTOB,
CIIPAaBOYHBIX MAaTEpHAaJIOB, HAy4YHBIX CTaTed T.n. B Xome nexmum mpemycMoTpeHa oOpaTHas CBS3b CO CTyIIEHTaMH,
AKTUBU3UPYIOIIKUE BOIPOCH], MPOCMOTP M 0O0CykIaeHue BUaeo(mibMoB. [IpyM mpoBeAeHHH JEKIUH HCIIOIb3YETCs
poOIEMHO-OpPUEHTUPOBAHHBIA MEXIUCIUIUIMHAPHBIN MOAXO0/, MPEANOarallinid TBOPYECKUE BOMPOCHI U CO3AaHHUE
JIUCKYCCHUOHHBIX CUTYaIIAH.
2. Ilpu U3N0KEHUH TEOPETHUECKOTO MaTepralla HCIOIb3YIOTCS TaKHEe METOIBL:
— MOHOJIOTUYECKUH;
— MMOKa3aTeIbHBIN;
— IHAJIOTHYCCKUIA,




— 3BPUCTUYECKU;

— 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 IMITUPUIECKOTO UCCIIEIOBAHMUSL.

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

4.1. PekomeHnayemas Jureparypa

1. OcHoBHas1 IuTEpaTypa

ABTOpHI, 3armaBue W3narenscTBO, rox
JI1.1 | dmax I1. MammunHoe o0ydenre. Hayka u MCKyCcCTBO TTOCTPOCHUS M: JIMK Ilpecc, 2015
AITOPUTMOB, KOTOPBIE U3BJIEKAIOT 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-e u3a. (552 M.: AIMK IIpecc, 2020
9. JIx. c.)
2. lonojiHUTebHAS JIUTEPATYypa
ABTODBI, 3ariaBue UsnarenscTBO, TOA
JI2.1 |E.B.boposckas, H. | OcHOBBI HCKyCCTBEHHOTO WHTEIUIEKTa: ydeOHOoe ocodue | M. : JlabopaTopus 3HaHMIA,
A. JlaBbI1OBa (130c.) 2020
JI2.2 |II. Dxomu 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: MeToAMIecKie ®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: Meronndeckue 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"
bubmuoreka ®IBOY BO «JOHEIKAS AKAJIEMUSA o
Sl | yrIpABJIEHUS 1 FOCYI[APJéTBE}]i[HOIﬁ cnmém» https://donampa.ru/biblioteka
7 | Open Machine Learning Course https:/mlcourse.ai
3 ?Begeﬂne B MamuHHOEe oOyueHne ot «Bioinformatic https:/stepik.org/course/4852/promo
nstitute»
D4 | Cneumanuzaiuus MammaHoe o0yveHHe W aHAIW3 JAHHBIX | https:/ru.coursera.org/specializations/machine-




0T «MOCKOBCKH1 (PH3HUKO-

N learning-dataanalysis
TEXHUYCCKUN UHCTUTYT»

[Mnardpopma pans mpoBeneHust copeBHoBaHWi 1o Data

95 Science

https://www.kaggle.com

4.3. [lepeyeHb NPOrpaMMHOro odecriedeHust

JIunieH3MOHHOE W CBOOOJMHO — PacHpoOCTpaHseMOe  NporpaMMHOe  oOecrieueHWe, 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
JJICKTPOHHYI0  HHGPOPMAIMOHHO-00pa3oBarenbayio  cpenxy (DUOC @IBOY BO JHOHAVYUIC), a Takke
BO3MOXKHOCTBIO MHIMBUAYaJIBLHOTO HeorpaHmdeHHOro noctyna odywarommxcs B ObC nu DUOC nocpenctBom Wi-Fi ¢
HEePCOHATIBHBIX MOOUIIBHBIX YCTPONCTB.

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

oubnmorexa A P eKTUBHON paboThl ¢ MHOTOMEPHBIMHE MacCHBaMH JaHHBIX http://www.numpy.org/

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

4.5. MaTepuajabHO-TeXHHYeCKOe olecreyeHHe IMCHMIIMHBI

1. Jlexunonnble 3aHATHS. AYAUTOPUU C MYJIBTUMEIUHHBIMH CpPEIACTBAMH WM WMEIOIINE BBIXOJ B CETh
«uaTepuery. [loMenenns s IPOBEACHUS ayAUTOPHBIX 3aHATHIA, 000pyA0BaHHBIE YIeOHOH MeOEIbIO.
2. JlabopaTtopHbie paboThl. KOMIIBIOTEPHBIN KITACC C KOMILJICKCOM MTPOrPaMMHBIX CPEJICTB,
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 knaccupukaropsl. KNN. WKNN.

5. JIuneitnas perpeccus. LASSO, LARS. CART.

6. [lepeBbs pemennii. MHGOpMarmoHHbIi BRIATPHII. Ommoka KacCH()UKAAN, YSHTPOIHUS, KpUTepHi JKuHu.
IIpynuHr.

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

9. AdaBoost. ['pagreHTHBIH OYCTHHT PElIalONINX EPEBbEB.

10. Knactepuzauus. Agglomerative Clustering. MeTpHku KlacTepu3aliH.

11. Ouenka xnaccuduranuu. DpdexruBHOCTH 1m0 [lapero. Precision-Recall  ROC xpussie. AUC.

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

13. Jlokansusbiii nouck. Hill Climb u ero pasnoBunHocTH. OTXUT. ['eHETHUECKUN allrTOPUTM.

14. Metoj onOpHBIX BEKTOPOB. A ipa.

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) ¢ npUMEHEHHEM 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 DIEKTPOHHOTO 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 (opme; B GopMe DIIEKTPOHHOTO JOKYMEeHTa; B (QopMme ayauodaiina, HHIAWBHIAyAIbHBIC 3aJaHUS U
KOHCYJIbTAIHH.

PA3JIEJ 7. METOINUYECKUE YKA3AHMS 151 OBYYAIOIIMXCS 1O YCBOEHUIO
TACIATLITAHBI

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

JlaboparopHble pa®OThl NpeAHA3HAYEHBI JJs MPHOOPETEHHs OIBITA TMPAKTUYECKOM peaju3allid  OCHOBHOM
npodeccroHanbHOM  00pa3oBaTeNnbHOW MporpamMMbl. MeToaMYecKHe yKa3aHus K  Ja0opaTopHBIM — 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 Mojyns U €ro yclenrHoe 3aBepIIeHHe Ha CTaJul MPOMEXYTOUHOW aTTeCTallMd BO3MOXHO TOJBKO MpHU
peryisipHOi paboTe BO BpeMsi ceMecTpa M IUIAHOMEPHOM INPOXOXKICHUHM TeKyllero KoHTpoisi. HaOpare pedtuHr 1o
BceM OmokamM Moaynss B KaXIOM CeMecTpe, IpPOWTH IUIAHOBbIE KOHTPOJBbHBIE MEPONPUATHS B TEUCHHUE
9K3aMEHAIOHHOM CECCHH HEBO3MOXKHO.

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

[IpomexyTouHas arTecTanus MIPOXoIuT B hopMe 3adeTa.




