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1. Iles i oCBOEGHHUSA TUCIUIINHBI

Lenbto n3yueHus: AUCUUITUHBI «CUCTEMBI HCKYCCTBEHHOTO MHTEIJIEKTa) SBIISETCS
(hopMHUpOBaHHE KOMIIETCHITMH B 00JIACTH MPUMEHEHHSI HHTEJUICKTYTbHBIX HH()OPMAITMOHHBIX
CUCTEM JIJIsl pelieHust MpoQecCrOHABHBIX 3aa4.
3aga4yn TUCIIATIIINHEL:
— O3HAKOMHUTh C COBPEMEHHBIMH OOJIACTSMU UCCIICJIOBAHHUS [0 HCKYCCTBEHHOMY
WHTEJUICKTY U ChepaMu MPHIIOKEHHSI SKCIIEPTHBIX CUCTEM;
— T[O3HAKOMHUTh C KOHIICIIIUSMHU, COCTABJISIONIMIMH OCHOBY COBPEMCHHBIX CHCTEM
MCKYCCTBEHHOT'O MHTEIIJIEKTA;
— W3JIOKHUTh TEXHUYECKHE ITOCTAHOBKM OCHOBHBIX 3aJ]ad, pEIIaeMbIX CHUCTEMaMH
HCKYCCTBEHHOT'O MHTEIIJICKTA;
— TO3HAKOMUTh C OCOOCHHOCTAMH MPAKTUYECKOTO HCIOJIB30BaHUS HMHTEICKTYalbHBIX
MH(POPMAIIMOHHBIX CUCTEM B 00J1aCTH HHPOPMAIIMOHHON 0€301TaCHOCTH.

2. Mecto aucuuminnsl B crpykrype OIIOII ciennanurera
JlucuuramHa OTHOCUTCS K 00s3aTENIbHON YacTH TUCIMIUINH, U3y4aeTcs B 5-M ceMecTpe.

3. PesyabTaThl OCBOEHHSI JMCHUILIMHBI  (MoayJsi) «CHCTEMBI HCKYCCTBEHHOTO
WHTEJUICKTa»

[Ipouecc u3ydyeHHs] MUCUUILUIMHBI HAMpaBlieH Ha (OPMHPOBAHHE HJIEMEHTOB CIEAYIOLINX
komretreHiuil B coorBerctBru ¢ ®I'OC BO no nanHOMY HanpaBJICHUIO:

Kon HanmenoBanue Kon, HauMeHOBaHNe HHAMKATOPA 10CTHKEHHS
odmenpodgecc| odmenpodeccnoHaTbH o0menpodgeccuoHAILHON KOMITIETEHIMH
HMOHAJILHOM 0l KOMIIeTeHINH
KOMIETeHUH
OIIK-5 Cnocoben mouumarsb | OIIK-5.1 IMpuMeHATs |3HATH: OCHOBHBIE
NPUHLOMIBI PA00THI C | OCHOBHBIC CpaBOYHBIC |YMeTh: cobmoaarh
UH(pOPMALMOHHBIX | 3HaHWUI, [IpaBuIIa TEXHUKHU
TeXHOJIOT U, nopeccuoHanbHble  Gaspl [0€30MACHOCTH u
HCII0JIb30BaTh JIaHHBIX, TpeOoBaHM TUTHCHU
HH(OPMANMOHHBIE | UHPOPMAIMOHHOM IECKHUC PEKOMEHAANMHU
0a3LI JAHHELIX U 6e3omacHOCTH, TpUHIMIEI [P HCTIOJIb30BaHUU
aJanTHPOBATh aHanM3a MHQOPMALIHH; cpencts UKT;
CYIECTBYIOIIHE : Biaanern: HaBBIKaMH
NporpaMmMHbIe HCIIOJIb30BaHUA
NPOAYKTHI A1 COBPEMECHHBIX
peneHus 3aaa4 MH(OPMAIMOHHBIX
npodeccHoHATbLHOM TEXHOJIOI Ui st
AeATEJbHOCTH C pemCHNA
y4eTOM OCHOBHBIX npoQecCHOHAIBHBIX
TpeOOBaHMIl 3a/1a4.
HHG(OpMALMOHHOM
0e30IMaACHOCTH OIIK-5.2 HCHOHB3Y€T 3HATD: COBpPEMEHHEBIC
COBpPEMEHHBIE cpencrBa HHPOPMAMOHHOTO
nH(OpMaITMOHHBIC oOMeHa, o0ecIieqrBaroe
TEXHOJIOTUHU JUIs |oniepanuu 1o coopy,
CaMOpa3BUTHS M |[XpaHEHWIO, HAKOILICHHIO,
po(eCCHOHATBHOM obpaborke,
JEATEIILHOCTH, u [IPOAYHMPOBAHMIO, TIEPEAATC
€JIOBOTO 06II.ICHI/I}I; 1 UCIIOJIb30BAHUIO
uH(opMaIHy, a TaKKe
BO3MOXHOCTB JIOCTYTA K
WH(OPMAIMOHHBIM pecypcam




KOMITBIOTEPHBIX CETEH;

YMmers: Cco0Ir01aTh
npaBuia TEXHUKHU
0e30macHOCTH 5
THTHEHUYECKHUE

pEKOMEHAINN npu
UCIOJIb30BAHUN  CPEJICTB
UKT; HCIIOJb30BaTh

0a30BbIC 3HAHUS U YMEHHE
YIpaBJsATh HMHPOpMALHEH

TUTsL pelieHus
UCCIIeI0BAaTENhCKIX 3a]1ay;
Baaners: HaBbIKaMU
3¢ eKTUBHOTO
pUMEHEHHU S
WH()OPMAITHOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B yueOHOIA
JIEATEbHOCTH.
OIIK-5.3. Bnaneer [3narth: ocHOBHBIC
KYyJIbTypOH TpeOoBaHUs
oubnuorpaduyeckux HCIIOB30BAHHS
HCCIIENOBAHUI u |oubnuorpaduyeckux
dbopmMupoBaHUs JaHHBIX;
oubnmorpaduyecKux YMeTh: co0oaaTh
CIIUCKOB. IpaBuJia Oq)OpMJIeHI/ISI
Ooudnuorpaduyeckoro
CTIHCKa,;
Baanern: HaBbIKAMU
UCTIONIBb30BAHUS
COBPEMEHHBIX
WH()OPMAITHOHHBIX
TEXHOJIOTUH U KYJIbTYypOi
oubmmorpaduyeckux
UCCIIEIOBAHUMN.
Kon HanmenoBanue Kon, HauMeHOBaHMe HHANMKATOPA 10CTHKEHHS
npodeccuona| mnpodeccHoOHAILHON npodgeccHOHAIBHOI KOMIIETEHIIUH
JIbHOM KOMIICTCHLMH
KOMIIeTeHIIUH
Criocoben K- 10.1. [Torumaer 3HaTh. MeTo bl
UCTIOJIb30BATh 3HAHUE | MPUHIUIBI TOCTPOCHUS U pa3paboTku
IK-10 OCHOBHBIX METOJIOB OCHOBHBIE METOIbI CHCTEM OPHTHMHATBHBIX
HCKYCCTBCHHOTO UCKYCCTBEHHOTO MHTeJUIeKTa 1 [ITOPUTMOB 1
WHTEJUIEKTA B NIPUMEHSIET UX JUId pereHns | P OTPaMMHBIX
HOCTICAYIOIICH 3a/1a4 Mpo(heCCHOHATBHOMI PCLLICHIH ¢
PO ECCHOHATBHOI AESTEBHOCTIL: MCTIOb30BaHNEM
COBPEMEHHBIX
ACATCIBHOCTH B IIK- 10.2. Uccnenyer T eXHOTOr i
KauCCTBC HAYyYHBIX HallpaBJICHUS NPUMEHCHHUS VMeTh: CTABHTH
COTPYAHHUKOB, CUCTEM HCKYCCTBEHHOTO Bafay¥ U aJalTHPOBaTh
npernoiaBareen UHTEIJIEKTA IJIST [METOABI U aAITOPUTMB]
00pa3oBaTeNbHBIX Pa3INYHBIX TIPEIMETHBIX |[MALIMHHOTO 00y4eHus
OpraHu3alKi BBICIICTO | oGnacTeil; Buaners:
o0Opa3oBaHus, K- 10. 3. BuiGupaer MOCTAaHOBKOM 33124 T10
HHKCHCPOB, KOMIUIEKCHI METOIOB H ANALITAHH HITH
TEXHOIIOIOB. COBEPIICHCTBOBAHHIO

MHCTPYMEHTAJILHBIX CPEJCTB
MCKYCCTBEHHOI'O MHTEJIJICKTA
JUTSL peleHUs

METOJIOB M aJITOPUTMOB
TSI peIeHUs

IKOMIIJICKCa 3aJa4




HpO(i)CCCI/IOHaJ'IBHBIX 3aJa4 B

3aBHCHMOCTH OT OCOOCHHOCTEM

MpeIMETHOM 00IacTH.

MpeAMETHOMN o0JacTu

4. CTpyKTYypa M coJep:KaHue TUCUMILINHBI (MOTYJIsl)
4.1. CTpyKTypa AMCHUNIMHBI (MOXYJISA)
OO01mas TpyA0eMKOCTh IUCHUIUIMHBI COCTABISET 2 3a4ETHBIX €UHUIL, /2 YacoB.

Ne Buabl yueOHoii padoThbl, BKIIOYast DopMBbI TEKYLLET0
n/n CaMOCTOAITENLHYIO PA0OTY CTYIEHTOB M| KOHTPOJIS YCIEBAEMOCTH
TPYA0eMKOCTH (B Yacax) (no neoenam cemecmpa)
K C ®opMa NPOMEKYTOYHOI
OHTﬁﬁlKTHaﬂ aMOCTOéITeJIbHa aTTecTanuu (l’l0
paGora s1 paGoTa cemecmpan)
g
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Beenenue B
VCKYCCTBEHHBIN
WHTEJUIEKT U OCHOBHBIEC 10110 8 8
METO/Ibl MAIITUHHOT'O
o0y4eHust st paboThI ¢
4
Cucremsl TIIyOOKOTO 4 6 7
o0yueHus
OOyueHnue ¢ 44 2 3
MOJKPEIUVIEHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
ITloozomoska k sxK3amery
OO61mas TpyI0eMKOCTh, B Ipomexyrounas
gacax dopma
72 | 18 | 18 | 18
3auer *
18 _
3aueT ¢ OLeHKOH
OKk3aMeH

4.2. Conep:xaHue TMCUUILTAHBI (MOIYJIs1)

|.N‘9

n/n |

HaumeHoBaHue MOLYJisl, COiepPKaAHUE

| Yacel




«BBe/leHNe B MCKYCCTBEHHbI UHTEJUIEKT U OCHOBHbIE METO/bI
MAIIMHHOTO 00y4eHus JJis padoThl ¢ TAOJIMYHBIMU JAHHBIMID)

Jlexkuuu

10

1.1-15

[OnimoHaIbHO: MaTeMaTUYEeCKUN nukOe3 o 3JIEMEHTaM
MaTeMaTHYEeCKOW CTAaTUCTHKHU, JTUHEHHON anreOpbl 1 MaTeMaTUYECKOTO
aHanu3a. |

OCHOBHBIE 3aJ]aud CUCTEM HCKYCCTBEHHOI'O HHTEJUIEKTA.
Knaccudukanus, knmacrepuzanus, perpeccusi. THIBI MaIIMHHOTO
o0y4yeHus: ¢ yduTeseM, 0e3 y4duTens, C YaCTHUYHBIM INPHUBICYECHUEM
yuuTens, 00ydeHue ¢ MOJKPEIIICHUEM.

Knaccudukanus Ha mnpumepe amroputMa  K-Ommkaidmmx
coceneir  (KNN) [OnmuonanbHo: BBICTpBI  MOMCK — OMMKANUIIAX
coceieit.]. MeTpuKu OLEHKH KiacCH(UKAIMK: MMOJHOTa, TOYHOCTH, FI,
ROC, AUC. BanmupannonHas u TectoBasi BeiOOpka. Kpocc-Banumanusi.
Pa6orta ¢ kareropuanbHbIMU IPU3HAKAMHU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 -
KodppuuueHT nerepmuHanuu. JInneitHas perpeccusi, MOJIMHOMHUAIbHAS
perpeccusi. IlepeoOydenne u perynsipusaiys, rpeOHEBasi perpeccus,
LASSO, ElasticNet.

Jluneiinple Monenu ans  kinaccuukanuu.  Ilepuentpos,
JOTHCTUYECKas ~ perpeccusi, IOJHOCBSI3HbIE  HEMPOHHBIE  CETH,
CTOXACTUYECKUI TpaJMeHTHBIH CIYCK M O0OpaTHOE pacHpoCTpaHEHHE
rpaaueHTa. Perymnspusanys TMHEHHbBIX MojieNel Ki1acCu(pUKaUnu.

Knacrepusarus, k-means, k-means++, DBSCAN,
arJoMepaTUBHasl KjacTepusalys. MeTpUKH OLIEHKH KIacTepU3alluu.

ANrOpuUTMBI, OCHOBaHHbIE HA IMPUMEHEHMH PpELIAIOIINX
nepeBbeB. Kpurepuu pasnenenus ysna: WH(GOPMAIMOHHBIN BBIUTPHILI,
kputepuid [[xuHu. AHCaMOIM pemaronux JepeBbEB: CIy4alHbIN Jec,
I'paAMeHTHBIN OyCTHHT.

Meton omopHbix BekTopoB. Ilpsimas u oOpaTHas 3amauya.
Omnpenenenne ONOPHBIX BEKTOPOB. S nepHBIN TPIOK.

HauBHblii GaiiecoBckuil kiaccupukarop. MeToabl OLEHKH
pacnpeneneHus nNpu3HakoB. EM-airoputM Ha IpuUMepe CMECH
rayccuaH.

Metoapl Ge3rpaJiueHTHON ONTUMU3ALUM: CIIyYailHbI IOUCK,
hillclimb, omkur, renetndeckuii anroputm.

10

JlabopaTtopHblie padoThI

JIP1.1

MeTtobl paboTsl ¢ Tabnunamu B Python. Arperanus u Bu3yaau3anus
JnaHHbIX. [IpoBeieHNE NepBUYHOrO aHAIN3a IAHHBIX.

JIP1.2

CITIOJIb30BAHUEC U CPABHCHUC AJITOPUTMOB KJ'IaCCI/I(I)I/IKaLII/II/IZ kNN,
pemaromme JCPCBhES U UX chaM6JII/I, JIOTUCTHYCCKAs pCrpeCCusl.

JIP1.3

Hcnonp3oBanme W oOLEHKa airopuTtMoB  perpeccuu. llomgbop
ONTUMAJILHBIX
napaMeTpOB PErpeccuu

JIP1.4

OnTuMH3aMoOHHbIe 3a0aun U ux pemeHus. [logbop rumepnapamMeTpos
aJIrOpUTMa C NOMOIILIO METOJ0B ONTUMU3ALUH.

IpakTnka

10

I1P1.1

HpOFpaMMHO'&HFOPHTMI/I‘ICCKOC OCBOCHHE MaTcpHralia

10

CamocTosiTesibHast padora

CP1.1

[TpopaboTka yueOHOTO MaTepraia JEKIHA

CP1.2

[ToaroToBka K 1a00paTOpHBIM paboTam

CP1.3

[ToaroroBka K pyoeXKHOMY KOHTPOJIIO

CP14

Jpyrue Buabpl caMOCTOSTENBHON pabOThI

Jlekuuu

BRI BAIN




2.1-2.3 Heiiponnsie cetn. @yHKuM omrOKN HEHPOHHBIX ceTell U 00ydeHue ¢ 4

MOMOIIBI0 00paTHOTO pacrpocTpaHeHus rpagueHrta. [loustiue 63T4a u

AMOXH.

Pabora ¢ n300pa’keHUAMHU € MOMOIIBIO HEHPOHHBIX ceTeil. CBepTOUYHbIE

HelpoHHble ceTH. Omepanuu cBepTok, max-pooling. IlomynsipHbie

apXUTEKTYPhI CBEPTOUYHBIX HEHpOHHBIX ceTei: AlexNet, VGG, Inception

(GoogLeNet), ResNet. TpancdepHoe o0ydeHHE.

O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C ITOMOIIBIO

HEHpPOHHBIX ceTeil. BekTopHble mpencTaBieHus i Tekcra: word2vec,

skipgram,

CBOW, fasttext. Pexyppentnsie Heiiponnsie ceti, LSTM, GRU.

Tpancdopmepsr, BERT, GPT.

JlabopaTtopHblie paGoThI 6
JP2.1 Knaccudukanuus nzobpaxenuil u tpanchepHoe oOyueHue. 3
JIP2.2 Pabota ¢ TekcTaMH U X BEKTOPHBIMU ITPE/ICTABICHUSIMU TEKCTOB. 3

IIpakTukKa 4
np 2.1 IIporpaMMHO-AJITOPUTMHYECKOE OCBOSHHE MaTepuaia 4

CamocrosiTesibHasi pabora 7
CP2.1 [IpopaboTka yueOHOTO MaTepraia JEeKIHA 1
CP2.2 [Toaroroska K 1a00paTopHbIM paboTaM 4
CP2.3 [TonroToBka K pyOeKHOMY KOHTPOJIIO 1
CP2.4 Jpyrue BUabI cCaMOCTOSATETLHON pabOTHI 1

«OO0yueHune ¢ MOAKPEIICHUEM

3 | Jleknun 4

3.1-3.2 [lonsiTus arenTa, cpesbl, COCTOSHUSA, AeUCTBUN U Harpaabl. OyHKIUSA

neHHoctu cocrosinus (Valuefunction) u dyHKIMsS KadecTBa NEWCTBUSA

(Qfuntion).

OntuMmu3zanust CTpaTerud C IOMOINBIO MaKCHUMU3alUuU  (YHKUIUH 4

IIEHHOCTH U KadecTBa. Q-o0y4eHue.

I'ny6okoe o0yuenue ¢ moakpericarneM. Deep Q-Networks, Actor-critic.

Jlnsa yposus skcneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTopHbie padoThI 4
JIP3.1 [Mpumenenne Q-Networks mist pereHust IpOCThIX OKPYKEHHUH. 4

IIpakTHKa 4
11P3.1 IIporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE MaTepuaia 4

CamocrosiTenbHas pabora 3
CP3.1 ITpopaboTka yueOHOro MaTepuasa JeKIUi 1
CP3.2 IToaroroBka K J1abopaTopHbIM paboTam 1
CP3.3 [ToaroroBka kK pyOeKHOMY KOHTPOJIIO 0

5
CP3.4 Hpyrue BUIbI cCaMOCTOSATETBEHON paOOThI 0
5

5. O6pa3oBaTejibHbIE TEXHOJIOTHHU
B mpouecce mpenogaBanuss Moy HMCHOJB3YIOTCS CIELYIOIIME METOIBI, CPEACTBA U
0OHOBIIsIEMOE TIPU HEOOXOAMMOCTH POTrpaMMHOE oOecrieueHre HHPOPMALMOHHBIX TEXHOIOTUH:
— e-mail npenogaBarens;
— DJIEKTPOHHBIE Y4eOHO-METOAMYECKHE MaTepHaibl JUIsl OOECTeYeHHs CaMOCTOSTEIbHON
paboThI CTYIEHTOB;
— CHHCOK caiToB B ceTH «VHTepHEeT» aid moucka HaydyHO-TEXHUYECKOW HH(pOpMalLUu IO
pazzenaM JUCLUILINHBL
— TaKeThl IPUKIAJHBIX IPOrpamMM, Harpumep, pytorch.



6. YueOHO-MeTOIHYECKOEe oOOecreyeHue CaMOCTOATEJbHOH PadoThl  CTYJAEHTOB.
OueHouHble cpeacTBa ISl  TEKYHWIEr0 KOHTPOJSA  yCHEeBAeMOCTH,IIPOMEKYTOYHOM
aTTecTallHU 10 UTOTaM OCBOEHMS TUCIUIJIHHBI.

Jlis obecriedeHns CaMOCTOSITETLHOW pabOThI CTYACHTOB 110 Momyito chopMHPOBAH METOTNIECCKHIA
KOMIIICKC, BKITIOYAFOIITM

B ce0s clieayrone yaeOHO-METOIUIECKIE MaTePHAIIb:

1. Ilporpamma kypca.

2. Y4ueOHUKH 1 yueOHBIE TOCOOUSI.

3. Criicoxk asipecoB cailToOB B MH(GOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn « HTepHEeT» (Ianee
— ceTb «HTEpHET), ComepKauX akTyalIbHyI0 HHpopmanwmio 1mo 61okam Momysst.
bubnuorpaduyeckre cchblIky Ha yueOHbIE U3/1aHUs, BXOSIINE B METOANYECKHNA KOMILIEKC,
MIPUBENICHBI B IEPEYHE OCHOBHOW W JIOTIOJTHUTEIBLHON yU4eOHOM JINTEPATypPhl, HEOOXOIMMOMN ISt
ocBoeHust Mosyns (pazaen 7).

K nomonmHuTenbHBIM MaTepHaIaM TaK)ke OTHOCUTCS MepedeHb pecypcoB cetu «HTepHeT»,
PEKOMEHIYEMBIX TSl CAMOCTOSITEIIBHON pabOThI Ipu ocBoeHnH Momyns (pasaen 7). CTyaeHTs
MOJTy4aroT JOCTYI K YKa3aHHBIM MaTepuaiaM Ha IepBOM 3aHATHH 1o Mogyo.

7. OueHouyHble cpeacTBa ISl  TeKyllero  KOHTPOJISI  yCIeBAaeMOCTH,
NMPOMEKYTOYHOI aTTecTAlluN

ONMCAHME MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS
KOMITIETEHIIAM HA PA3JIMYHBIX DTAITIAX UX ®OPMUPOBAHUS,
OIIMCAHUE HIKAJI OHEHUBAHUS

®onp oneHouHbIX cpeacTB (POC) nmpeaycMaTpuBaeT CIAEAYIOIIEE:

— OIMCaHue KOMIUIEKCA MOKa3aTesel — JECKPUIITOPOB OCBOCHUS KOMIIETCHIINM B BUJIE
pe3yabTaTOB 00y4EHUs, KOTOPBIE CTYIEHT MOXKET MPOJIEMOHCTPUPOBATH (

— (tabmuua 1). st KOHTPOJIS TOCTHKEHUS KAXKI0TO U3 HUX MPEAYCMOTPEHBI OLIEHOYHBIE
CPEIICTBA B BUJE BOIIPOCOB, 3aJaHUN U T.11.;

— o0003Ha4YeHNE KpUTepHeB — IIPABUII IPUHSTHS PEIICHUS 110 OLEHKE JOCTUTHYTHIX
pe3yabTaToB 00y4eHus U ¢(hOPMUPOBAHHOCTH KOMITETEHIIHHA.

Hanpumep, B kauecTBe 1IKaibl olleHuBaHus npuHuMaercs 100-06anpHas cucteMa ¢ BbIIEICHUEM

(rpanmanmeit) OLeHOK:

PeiiTunr Onenka Ha
3ayerte
85-100
71-84 3auer
60-70
0-59 Heszauer

THUITOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE JIJIsI ONEHKHW 3HAHUM, YMEHUHA U (MJIA) ONIBITA
AEATEJIBHOCTHU, XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMUPOBAHUSA

KOMIIETEHIIAH B ITIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM

INPOI'PAMMBI

BbImyckHUK, OCBOMBIIMI 00pa3oBaTeNbHYIO MPOrpaMMy, JOJDKEH 00JaiaTh
po(hecCHOHATBHBIMI KOMITETEHITUSIMU TI0 TEMATHYECKUM MOJIYJISIM MTPOTPAMMBI:



Kon HanmvenoBanue Pe3ynbratel 00ydeHus
TEMAaTUYECKOro
MOZYJIA
Beenenue B 3HaHuA:
MCKYCCTBEHHBIN — TEOPETHYECKUE OCHOBBI aHAJIN3a JAHHBIX U MAIIIMHHOIO

HUHTCIICKT U
OCHOBHBIC METObI

00y4eHus;
— crnenuduka paboThl AITOPUTMOB MAITHHHOTO OOYUCHHSI.

MAIlIMHHOI'O 06yquI/15{ YMeHus:

11 paboTHI € - IIPUMCHEHHE METOA0B MAIIMHHOI'O 06yqu1/15{, IMOATr0OTOBKA
TabINYHBIMH JaHHBIX ¥ UHTEPIpETas pe3ynbTaToOB.

MaHHBIMHA HaBbiku (onbIT AeSITEJIbHOCTH):

- HHTEpPECyeTCs HOBBIMU TPEHJaMH B CBOECH
npohecCHOHAIBHOM OTpaciu, pacCCMATPUBAET UX C TOYKH
3pEeHUs] TPUMEHEHHSI B CBOEH JAESATEIbHOCTH;

- OLIEHHUBAET NPUMEHUMOCTH AJITOPUTMOB,
BO3MOYKHBICPHUCKH U TTOCIIEACTBHS OIMMOOK, HAXOIUT
ONTUMAITbHBICPEIICHUS A1 pabounx 3a1a4

CucteMbl NITyOOKOTO 3HaHus:
00y4eHus - MPUHLUIBI 00YYCHUS U IPUMECHEHUS] HEHPOHHBIX CETEH.

- ApPXUTEKTYpbl IITyOOKUX HEHPOHHBIX CeTEeH, MPUMEHAEMBIX
B PELICHUM MPAKTUYECKUX 3a71a4
CBSI3aHHBIX C aHAJIU30M M300paKEHUH U TEKCTOB;

Ymenus:

- HAcTpoWKa HEOOXOIUMOTO OKPYKEHHs Ui paboThI €
HEUPOHHBIMH CETSIMH.

- IPUMEHEHHE U 1000y4YeHuenpea00ydeHHbIX
HEHPOHHBIX CETEH U3 TOCTYIMHBIX OMOIUOTEK

HaBbiku (ONBIT AeSITEJIbHOCTH):

- BJAJACET HABBIKOM IPOBEJICHHUS ITOJHOTO [IUKJIA
BBIUNCIIUTEIBHOTO SKCIIEPUMEHTA, OTPAXKEHHS X012
BBIIIOJIHEHUSI IPOEKTA U MOJIYYEHUS PE3YJIBTATOB B
OTYeTax U JOKYMEHTallNH;

- BIJIQJI€ET HABBIKOM HCIIOJIb30BAaHUS CYIIECTBYIOIINX
IpOTrpaMMHBIX OMOJIMOTEK U MOAETeH, co3JaHus
IIPOrPaMMHBIX peanu3alunil TTyOOKUX HEHPOHHBIX CeTel




OO6yueHnue ¢
MMOAKPCIUICHUEM

3HaHus:

TEOPETUYECKHE OCHOBBI U aJITOPUTMBI O0YUEHUS C
MOAKPEIUIEHUEM;

pUMEHEHHE 00yYEeHHUs C MOAKPEIUICHUEM IS
[IPAKTUYECKUX 3a/a4.

YMmenus:

BBIOOp W peasn3alus airOPUTMOB O0yUEHUS C
MOJKPETJICHHEM C YUeTOM CeUn(UKHU 3a71auu
aJianTanys U HacTpOiKa aJrOpUTMOB OOyUYECHHS C
MOJIKPETUICHUEM 0] OTIPEACTICHHYIO CPEy.

HaBbiku (ONBIT AeSITEJIHHOCTH):

HMHTEPECYETCsl HOBBIMU TPEHAAMU B CBOEH
npodeccuoHaIbHOM O0Tpaciu, pacCMaTPUBAET UX C TOUKU
3pCHUS TPUMCHCHUA B cBocit ACATCIBbHOCTH,

BJIa/IC€T HABBIKOM HCIIOIb30BAHHUSI CYILIECTBYIOIINX
MPOTrpaMMHBIX OUOJIMOTEK U MOJIETIEH, CO3IaHUs
MPOrpaMMHBIX pealn3alnii Ha OCHOBE allTOPUTMOB
00y4YeHHUsI C TIOAKPEIUICHUEM

CpenctBa A5l OLEHKH pa3IM4HbIX YPOBHEH (hOPMHUPOBAHMS KOMIETEHIIUI IO KaTErOpHAM
«GHATb», «YMEThb», «BIAACTb» O0ECIEUMBAIOT PEAJN3ALUI0 OCHOBHBIX IPUHIMIIOB KOHTPOJIS,
TaKMX  KaKk  OOBEKTUBHOCTH U HE3aBHCHMOCTb, MPAaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCLIUITMHAPHOCTb.

C y4eToM 3TOrO KOHTPOJBHBIE BOMPOCH! (3adaHus, 3aaauu), Bxomsmme B OOC, misa

Pa3JINYHBIX KATETOPUM U YPOBHEW OCBOCHHS KOMIIETEHIIMI MOTYT MMETh CJICTYIOLIUN BUL.

3HATDH
Ipumepsr:

Tumel 3a1a4 MAaIIMHHOTO O0YYEHHUS U KJIACCHI AITOPUTMOB, K HUM NPUMEHSIEMBIE.
2. OCHOBHBIC HAIIPABJICHHUS Pa3BUTHS UCCIICOBAHHI B 00JIACTH CUCTEM UCKYCCTBEHHOTO

HUHTCIIJICKTA.

3. Teopernyeckue OCHOBHI AJITOPHTMOB MAIIMHHOTO OOYUECHHS.




YMETD IIpumepnr:
[loaroToBUTH 1aHHBIE K MCIIOJIB30BaHUIO aJITOPUTMA MAIIMHHOTO O0YUYEHHUS.
OneHuBaTh KaueCTBO PELLEHUM CUCTEM MAIIMHHOTO OOY4YEHHUS.
3. AnanTHpoBaTh aJTOPUTMbI MALTMHHOIO OOYYEHUs K PEILICHUIO MPAaKTHYECKUX 3a/au.

N

BJIAJETH
IIpumepni:
1 Merononorus pa3pabOTKH PEeIICHUH MAITUHHOTO O0YYEHUSI.
2. Ilpumepsl MPaKTUYECKOTO MPUMEHEHHS aPXUTEKTYpP UCKYCCTBEHHOTO MHTEIIIEKTA.

3. Metoabl OHJIalH TECTHPOBAHUS PELICHUH MAITMHHOTO OOYUCHHS.

METOAUYECKHE MATEPUAJIbIL, ONPEAEJIAIOIIUE ITPOUEAYPbI
OLEHUBAHMA 3HAHUH, YMEHUHN U (WIN) OIIBITA JESATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUU

[Tpumepsl (MakeTbl) METOAMYECKMX MAaTEpUalIOB, OIPEACNISIONMX MPOLEAYphl OLICHUBAHUS
3HAaHUN, yMEHUH U (WIK) OTbITa 1€ATEIbHOCTH

HaunmeHnoBanue Kparkas xapakrepuctuka IIpencraBienue
OLICHOYHOTI' 0 OLICHOYHOI'0 CPeACTBA OLICHOYHOI0 CpeACTBa
cpeAcTBa B (ponne
Tekymit KOHTPOJIb CpencTBo NpoBEPKU OCBOCHMS Komrutektsl OnneToB
YCIIEBAEMOCTH YPOBHEH «3HATBH), «YMETh)» (3amanuit)

KommnuiexkT Ous1eToB (mpuMepHbIii)
buner 1.
11 BaitecoBckuii kaccudukatop. Ouenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepuzanus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6iu. Soft and Hard Voting. Bagging. Ciydaiiublii jiec.
2.2 Metpuueckuii kaccupuraropbl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 JepeBbs pemenuii. MapopManroHHbIil BEIMTphIl. Ommoka KiaccupuKaimm,
sHTponus, kpurepud /[xunu. IIpyHuHr.

buner 4.

4.1 T'noGanpuenii mouck. Cnydaiinenii mouck. Gridsearch. Coydaiinoe
omyxnanue.baifecoBckas onTUMU3aLKS.

4.2 JIunerinas perpeccus. [lonmmHOMMaNbHas perpeccus. [ peOHEBas perpeccusi.

buner 5.
5.1 AdaBoost. I'pagueHTHBI OYCTUHT PELIAIOIINX JICPEBHEB.
5.2 Knmactepuzarus. AgglomerativeClustering. Metpuku kiiacTepu3aiiim.

burner 6.

6.1. Onenka knaccudukauu. dpdekruBHoCcTh 10 [Tapero. Precision-Recall u ROC

kpusble. AUC.

6.2 Hetiponnsie cetu. [leprentponPo3enOmarra. OO0paTHOE pacipocTpaHEeHUE TPaIUCHTa.
Oyukiun aktuBauu. Softmax.



buner 7.

7.1 Jlokaneubiii mouck. HillClimb u ero pasnoBumnoctun. Omxkur. I'eHeTHyeckwmii
AJIITOPUTM.

7.2 MeToj OTOpHBIX BEKTOPOB. Spa.

Ilepeyens J1abopaTOPHBIX PadOT (MPUMEPHBIA)

OO01mue pekoMeHIAMH K JIA00PATOPHBIM padoTaM: /Ui pa3HbIX YPOBHEN MOATOTOBKHU
CTYILGHTOB MOXHO HCIIOJIb30BaATh pa3Hy10 FJIy6I/IHy peanmaul/m pGHIeHI/IfL TaK, JJIA CTYIICHTOB
HETEXHUYCCKUX CIEIUATLHOCTEH 3aJaHIUEe MOYKET 3aKIF0YaThCs B IPUMEHEHUH I'OTOBBIX
METOJIOB M3 OMOIMOTEK MU 3aTlI0JTHEHUEM MTPOITYCKOB B IpOTrpamMmMax, Iie 0OJbIas 9acTh
MOATOTOBIICHA TpernoiaBaTesieM. [ cTyIeHTOB TEXHUYECKUX CIeIaIbHOCTeH 3a1anue Oyner
3aKJII0YaThCA B peaIN3alliy aliTOPUTMOB 0€3 MCII0IH30BaHUS TOTOBBIX PEIICHUH.

JIP1.1 Meronsl pabotel ¢ Tabnuiamu B Python. Arperanus u Bu3yanu3aius JaHHbBIX.
[IpoBeneHne NEpBUYHOrO aHAIN3a JAHHBIX.

Llenu: w3ydeHue MeTon0B pabOThl ¢ AaHHbIMA B Python u mpoBeneHue HEpBHYHOTO
aHaJn3a 1aHHbIX.

3aganue: 3arpysute natacetr B pandasmaradpeiiM. BbiBeinTe OCHOBHBIC MapameTphI
nartacera. Omnpenenure, CKOJIbKO B J1aTaceTe CIIydyaeB OTCYTCTBUs INpu3HaKkoB. Ompexnenure,
CKOJIBKO MPHU3HAKOB SIBJISIIOTCS KaTeropuaibHBIMU. Busyanusupyiite pacrpeeneHue Mpu3HaKoB
0 KJ1accaM. Buzyanusupyiite 3aBUCUMOCTb MEKY IPU3HAKAMHU.

JIP1.2 Hcnons3oBanue u cpaBHeHHe anroputMoB kiaccudukamum: KNN, pemarornime
JepeBbs M UX aHCAMOJIH, JIOTUCTHYECKAsT PETPECCHSI.

Lenu: npuMeHeHne U OIIEHKA aITOPUTMOB KJIACCU(PUKALIH.

3aganue:

Paznenurte naracer Ha oOyyaromuii M BaJMIAIMOHHBIA C COXpPaHEHHEM MPOMOPLUI
kinaccoB. Knaccuduiupyiite Toukn u3 garaceta ¢ momoinsio anroputmMoB KNN, moructuyeckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. Ilogbepure nyumme mapameTpsl aaropuTMOB
CTIIOMOIIbIO BaIMJAIIMOHHOM BbIOOpKU. CpaBHUTE BpeMsl pabOThl aJITOPUTMOB U 3aBUCUMOCTD OT
npenoopaboTKU JaHHBIX.

JIP1.3 MHcnonp3oBaHHWE U OLEHKAa aJropuTMoB perpeccur. [logbop onTHMaIbHBIX
napaMeTpOB perpeccuu.

Henu: n3ydyeHne alropuTMOB Perpeccuu.

3aganue:

[TpumennTe MEeTO TMHEHHON perpeccuu AJisl pelieHus 3a1a4n Ha natacere. /lobaBbre B
JaTaceT MOJMHOMUANIbHBIE IPU3HAKU. Jlo0aBisiiTe Mpu3HaKy MOKa HE yBUIUTE NepeoOyueHue
Ha BajuIanroHHomaatacete. [lpumennte rpedueByro perpeccuro u LASSO, uToOb1 n30aBUTHCS
OT MepeoOyICHUSI.

JIP1.4 OntuMu3aoHHbIe 3a1a4k U ux perrenus. [Togbop runepnapaMeTpoB anroputma ¢
TIOMOIIBI0 METOJIOB ONITUMH3ALIUH

Leny: n3yueHne anropuTMOB PELICHUS] ONTUMH3AaIMOHHBIX 33/1a4.

3ananue:

1 OnTumu3upyiTe ATUHY MapIIpyTa B 3a7a4ye KOMHBOSDKEPA C TOMOIIBIO alITOPUTMOB

hillclimb, omxura u reneTrueckoro anropurma. BelBeUTe MONTYUUBIIHNACS YTh U €TI0

TUTAHY.

2. OnTuMH3UpyHTEe TUIEplapamMeTpbl aJIropuTMa MalIMHHOrO oOyueHus (Ha BBIOOp) ¢

NOMOUIBIO CIY4allHOTO TOMCKa, Moucka mo pemertke, anroputMa hillclimb, renermueckoro
AJITOPUTMA.

JIP2.1 Knaccuduxanus nzo0paxxeHuil 1 TpaHcpepHoe 00yUeHHUE.
Lenu: n3yyeHre METOA0B IITyOOKOT0 00y4YeHuUs sl paboThl C H300pasKEHUSIMH.



3ananue:

3arpy3uTe JataceT M CO3JaiTe UTEepaTrop JUId MOJENH IIyOOKoro oOydeHus. 3arpysure
npenoOydennyo Ha ImageNetcseprounyro cets (AlexNet, VGG unu ResNet) u modaBbre K
backbonemnonHocBs3HbIHA ci10ii i 00ydeHus. OOy4dnTe HEHPOHHYIO CETh Ha, BU3YaIU3HPOBAB
rpaduk (GYHKIUU MMOTEPh HAa OOydYaromed W BaIMAAMOHHON BbIOOpKe. Peanmmsyiite Momynb
NPUMEHEHHS] HEHPOHHOH CETH K TaHHBIM, IPOBEPHTE KAYECTBO OOYYCHHUS HA TECTOBOM BBIOOPKE.

JIP2.2 PaGoTa ¢ TeKCTaMU M UX BEKTOPHBIMU MPEACTABICHHUSIMH.
Llenu: n3ydyeHne Mozeneil BEKTOPHOTO MPEACTABIEHUS TEKCTOB.
3aganue:
Ckauaiite npegoOyueHHbIe BeKTOpa uIst cioBapsi. C mMOMOIIBIO JIF0O0T0 KiaccudukaTopa
maruaHoro ooydenus (KNN, SVM, CatBoost) kinaccuduipyiite TEKCThI U3 AaTaceTa Mo CyMMe
BeKTOpOB cJ0B. Kimaccuummpyiite TekcTsl ¢ momouipio LSTM cetn.

JIP3. 1 Ipumenenne Q-Networks mis pereHus MpoCThIX OKPYKEHHI.

Llenu: n3ydeHune npuMeHeHUs1 00yUEHUs C MOJIKPEIUICHUEM IS peLleHUH 3a1a4 KOHTPOJISL.
3anaHue:

OOyunTe MPOCTYIO MOTHOCBA3HYI0Q-CceTh /IS pemeHus okpyxeHus LunarLander.

[Ipouenypsl onleHHMBaHUS 3HAHUHN, YMEHUHN, (OPMBI U OpraHU3AIUs TEKYIIET0 KOHTPOIS
YCIIEBAEMOCTHU Y TTPOMEKYTOUHOM aTTECTAIIUU 00 yJIarOIITIXCSI

Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAsI aTTECTallMs CTYIEHTOB BEIETCS B
cootBeTcTBUU C [lonokeHWeM O TEKymeM KOHTPOJIE YCIEeBAEMOCTH M MPOMEXKYTOUYHOH
aTTectanuu 00pa3oBaTeNbHON OpraHu3alun

Texkyumuii KOHTPOJIb YCIIEBAEMOCTH

Monyne nenutcs Ha aBa Omoka. Kaxxapiii 6510K BKIIIOYaeT B ce0sl M3yUdeHHE 3aKOHYEHHOTO
paszznena, yactu Mopys.

Texymwii KOHTPOIH IO MOAYIIO OCYIIECTBIISIETCS IO KaJIeHAapHOMY yueOHOMY rpaduky.
Cpoxu xkoHTponbHBIX Mepornpustuii (KM) u cpoku monaBeneHWss WTOTOB 1O MoOmyito
oToOpaxaroTcsi B pabounx y4eOHbIX TuiaHax Ha cemecTp. CTYACHT JOKEH BBITIOJTHHUTH BCE
KOHTPOJIBHBIE MEPONPHUATHS, NPETYCMOTpeHHbIE MoOayneM K yKa3aHHOMY CpPOKY, ITOCIIE€ Yero
MpernojaBaTesib MPOCTaBIseT OajulbHBIE OIEHKH, HaOpaHHBIE CTYJEHTOM II0 pe3yiabTaTam
TEKYIIEro KOHTPOJIA yCIEBaeMOCTH o Moyio.

KonTtposibHOE MEpOINpUsiTUE CUUTAETCS BBIMOIHEHHBIM, €CJIM 32 HErO CTYACHT MOJIYYMII
OIICHKY B 0ajuilax He HMXKE MUHHMAJIbHOM OLIEHKH, YCTaHOBJICHHOW MPOTrpaMMON MOIYIsS IO
JTAHHOMY MEPOTIPUSITHIO.

CryaeHTsl, HE CHIaBIIME KOHTPOJIBHOE MEPONPUATHE B YCTAHOBJIEHHBIM CPOK,
MPOJOIHKAIOT PaboTaTh HaJ HUM B COOTBETCTBHE C MOPSIKOM, MPHUHITHIM 00pa3oBaTeIbHOU
OpraHu3aIuen.

IIpome:kyTouHas aTTecTALUSA

DopMOil MPOMEKYTOUHOM aTTecTaliu 1o MoIyIio SIBJISIETCS 3a4erT.

OuenuBanne Monynst Benercs B cOOTBETCTBUH ¢ [lojokeHHEeM O TEKyIleM KOHTpPOJE
yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTAllMU CTYACHTOB 00pa30BaTeNIbHOM OpraHu3alluu.

Hanpumep, MeTOIUKA OLIEHKHU 10 PEHTHHTY

CTyneHT, BBIIOJHUBIIUN BCE MPEAYCMOTPEHHBIC YUYEOHBIM IJIAHOM 33/1aHUS U CAABIIUHN
BCE KOHTPOJIbHBIE MEPOTNPHUATHS, TMOJTy4aeT WTOTOBYIO OIICHKY Mo Moyl 3a cemMecTp B
COOTBETCTBUU CO CIIECIYIOIICH IIKaJION:

PeliTunr OneHka Ha 3a4yeTe
85-100
71-84 3auer
60-70
0-59 Heszauer




Peittunr crynenrta no Moyinio 3a ceMecTp onpeesieTcss Kak CyMMa 0aJijioB, MOTYYEHHBIX UM
3a Bce Os10ku Moy, 1 0ajuioB 3a MPOMEXYTOUHYIO aTTecTaluio. MakcuManbHOE KOJIUYECTBO
Oay1oB 32 MoayIb B ceMecTpe ycTaHaBmuBaeTcst paBHbM 100

8. YueOHO-MeTOOHYECKOE u MAaTepUAIbHO-TEXHUYECKOoe ol0ecneueHune
AMCIUIIMHBI(MOLYJIST)

8.1. YueOnas Juteparypa:

OcHoBHas TUTEPATYypPa 10 MOAYJII0

1 Mamunnoe oOyyenue. Hayka u HCKycCTBO MOCTPOCHHMS aJITOPUTMOB, KOTOpbIE
W3BJIEKaroT 3HaHus u3 naHHbIX. [lerep @nax. JIMK Ilpecc. 2015.

2. TI'mybokoe obyuenue. [lorpyxenue B Mup HelipoHHbIX ceteit Hukonenko Cepreit
Uropesuu, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. O6yuenue ¢ noakperuienueM / Carron Puuapa C, bapro Duapro I'., IMK Ilpecc, 2020.

Jlono/iHUTE/IbHBIE y4eOHbIe MaTepPHAJIbI
1. OcHOBBI HCKYCCTBEHHOTO MHTEIIJICKTA : yaeOHOoe mocooue / E.B.boposckasi, H. A. JlaBbioBa.
4-e u3n.,nnextpoH. M.: JlabopaTtopus 3uanuii, 2020. 130 c.
HcKycCcTBEHHBIN MHTEUICKT ¢ mpuMmepamu Ha Python. [xormmlIpatuk. Buibsme. 2019.
3. IpuknagHoe wmamuHHOE OOydeHue c momompio Scikit-Learn, Keras u TensorFlow:
KOHIENIMN, UHCTPYMEHThl M TEXHUKU [UIsl CO3/IaHUS HHTEJUIEKTYallbHBIX CHUCTEM , 2-€
n3nanue. KeponOpenbeH. Jnanexktuka-Bunbsame. 2020.
Xenpuk bpunk, /[xo3ed Puuapne, Mapk depepond «Mammuanoe ooydenue», [Tutep 2017.
Kak yuntcst mammna: PeBomroust B 00J1aCTH HEMPOHHBIX ceTeil M riryObokoro oOyueHus. SH
Jlexyn. Anprimaa PRO. 2021.
6. I'pokaem rirybokoe ooydenue. Duapro Tpack. [Turep. 2019.
7. OOyuenue c¢ moakperuicHueM Ha PyTorch. Coopuuk peuentoB. FOcu Jlro. JIMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/

N
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8.2. UnTepHeT-pecypcehl

IIpumepHBIN ITEpEeYEHDb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUH MOAYIIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenwue B ManmnHoe o0yuenue ot «Bioinformaticlnstitutey
(https://stepik.org/course/4852/promo )
3. Cnenmanuzanus MamuHHOE 00y4YeHHE U aHAIH3 JaHHBIX 0T «MOCKOBCKUHN (hU3HUKO-
texundyeckuit uHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. TInardopma anst mpoBeneHus copeBnoBanmii mo DataScience( https://www.kaggle.com )

8.3. IlporpammHoe odecnievyeHue:

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

— Microsoft Office 2007, 2010, 2016

— Awntuupycuoe 10 Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucteMa “I'apant”

8.4. MartepuajabHO-TeXHHYECKOe obecreyeHue
Onucanne MaTepuaIbHO-TeXHUYECKOI 0a3bl, HEOOXOAUMOIi /151 U3YUYEeHHS MOTYJIs

[lepeuens MaTepraTbHO-TEXHUYECKOTO oOecreueHus: Moyst
Ne /1 | Bun 3ausTiii Bun v HaumeHoBaHNE 000PYIOBaHUS



https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

JIekmoHHbBIE

AyauTopuu ¢ MyJIbTUMEIUNHBIMUA CPEICTBAMH, CPEACTBAMU

3aHATUA 3BYKOBOCIIPOU3BCACHUA U UMCIOIINC BbIXOJ B CCTh ((I/IHTCpHeT)).
[Tomerienus A MpoBeEeHUS AyAUTOPHBIX 3aHATHI, 000PY10BaHHBIE

JlaGopatopusl  |KomMnbroTepHBIH Ki1acc ¢ KOMIUIEKCOM MPOrPaMMHBIX CPEJICTB,

e paboThI MIO3BOJISTFOIINX KAKIOMY CTYACHTY pa3padaThBaTh MPOrpaMMHEIC
pealin3aly MPaKTUIEeCKUX 3a]a4 B XOJI€ BBIITOJIHEHUS J1a00paTOPHBIX
na RI’\’I‘

CamocrositensH |bubnuoreka, nMeromiast paboune MecTa JUis CTYI€HTOB. AyJIUTOPHH,

as pabora OCHAIIIEHHbIE KOMIIBIOTEPAMH C JOCTYIOM K ceTu «HTepHeT»

[IpakTuka KoMnproTepHBIi Kacc ¢ KOMIIJIEKCOM MTPOrPaMMHBIX CPEJICTB,

TIO3BOJISTIOIIMX KaXKIOMY CTYACHTY pa3pabareiBaTh MPOrpaMMHbIE
peanu3anuy NpakTUYECKUX 3a1a4 B XOJI€ BHIMOJIHEHUS JaOOPaTOPHBIX

naAnm




PaGouas mporpamma quctuIinHbl «CHCTEMBI UCKYCCTBEHHOTO MHTEIJICKTa» COCTaBJICHA B
cootBeTcTBUM ¢ TpeboBanusiMu OI'OC BO no cnemmansnoctu 04.05.01. «DyHnaMeHTanbHas u
MPUKIIATHAS XUMHs», YTBEPKICHHOTO NIPHKa3oM MUHHUCTEPCTBA OO0pa3oBaHWMs M HAYKH
Poccuiickoit ®eneparuu ot 13 utons 2017 r. Ne 652

[Iporpammy coctaBuia:

K.()-M.H., TOLEHT KoxkypxaeBa P.M-b.

PabGouas nporpamMmma yTBEpIKJACHA Ha 3aCCAaHUN Ka(I)CI[pBI XUMHNHN

IIporokon 3acemanust Ne 8  or « 22 » anpens 2026 T.

Pabouast mporpamma o100peHa yueOGHO-METOJMUECKUM COBETOM XUMHUKO-0MOIOIMYECKOTO
¢bakynbreTa

[Iporokon 3acenanuss Noe . 6 or « 28 » ampens 2026 r.

CBeieHNs 0 MepeyTBEePKIEHUU MPOrPAMMbI HA 0YepPeTHON Y4eOHbIi roJl U PerucTpaunu
M3MEHEeHHH
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