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1. Iesu 0CBOEGHUSA TMCHUTINHBI

Henbro nu3yuenus qucuurinHbl «CUCTEMBI HCKYCCTBEHHOTO MHTEJUICKTA) SBIISICTCS

(dhopMUpOBaHHE KOMIIETEHIIMH B 00JIACTH MPUMEHEHHSI HHTEJUICKTYaIbHBIX HH()OPMAIIMOHHBIX
CUCTEM JUTsI pelieHust MPOPECCUOHAIBHBIX 3aa4.
3amauu TUCIUTUIMHBI:

— O3HAaKOMUTBH C

MHTEJJIEKTY U cepaMU MPUIIOKEHUS IKCIIEPTHBIX CUCTEM;

— TIIO3HAKOMHTH C KOHICIIIHAMMU,

HNCKYCCTBCHHOI'O MHTCJIJICKTA,

— H3J0XUTb TCXHHYCCKHEC IIOCTAHOBKHM OCHOBHBIX

HCKYCCTBCHHOI'O MHTCJIJICKTA,

— MO3HAKOMHUTHL C OCOOECHHOCTIMU MPAKTUYCCKOI'0 HCIIOJIB30BAHHA HMHTCIJICKTYaJIbHBIX

3a/ad,

COBPCMEHHBIMU 00JacTIMHU HCCIICAOBAHUA TII0 HUCKYCCTBCHHOMY

COCTAaBJSIFOIIMMHU  OCHOBY COBPEMCHHLBIX CHCTCM

peraeMbIxX

MH(POPMAIIMOHHBIX CHCTEM B 00JIaCTH MHPOPMALIMOHHOM 0€3011acHOCTH.

2. Mecto aucuuminnsl B crpykrype OITOII 6akanaBpuaTta
JluciyminHa OTHOCHTCS K 00513aTENIbHOM YaCTH TUCIIUIUIMH, U3Y9aeTcs B 5-M ceMecTpe.

3. Pe3yabTaThl

HHTCIJICKTa»

[poniecc u3ydeHUs NUCHUILITMHBI HANpaBieH Ha (OPMHUPOBAHHUE SJIEMEHTOB CIICAYIOIINX

O0CBOCHUSA

JTUCIHHUIITNHEI

(MomxyJis)

«CucreMsl

komneTreHui B cootBeTcTBUU ¢ ®I'OC BO 1o jaHHOMY HaInpaBJIeHUIO:

Kon HanmeHoBaHue Koa, HanMeHOBaHUe HHANKATOPA A0CTHKEHUS
odmenpodecc| odmenpodeccuoHATBH o0menpodgeccuoHAILHON KOMIIETEHIIUN
HOHAJbHOM 0if KOMTIETEeHITHH
KOMINETEHIIHH
OIIK-5 Cnocoden nmonumars | OIIK-5.1. [IpumensTs (3HATH: OCHOBHBIE
NPUHIHUIBI PA00THI | OCHOBHBIC CpaBOYHEBIE |YMeETh: co0moaare
COBPEMEHHBIX 3HaHUS, MpaBuiIa TEXHUKH
HH(POPMALMOHHBIX nodeccuoHabHble  6a3bl [0€30MACHOCTH u
TEeXHOJIOTHH U JAHHBIX, TpeOOBaHUS TUTUEHU
HUCII0JIb30BATH UX nH(OPMAITIOHHOM ecKue peKoMeH a1
JIJIA peleHus 3a1a4 Oe3omacHOCTH, TpUHIMIE! |IPH HUCTIOJIb30BAHNH
Npo(ecCUOHANBHON | aHamu3a MHGOpPMALHH; cpencrs UKT;
AeATEIbHOCTH Baagern. HaBBIKAMU
WCIOIb30BAHUS
COBPEMEHHBIX
WH(GOPMAITOHHBIX
TEXHOJIOT U IS
peuieHus
poeCCHOHABHBIX
3a1ad.

OIIK-5.2. Hcnons3yer
COBpPEMEHHbIE
UH(POPMALIMOHHBIE
TEXHOJIOTUHI TUTSE
CaMOpa3BUTHS u
npodeccruoHaIbHON
NeSITENbHOCTH, "

JIEJIOBOTO OOIIECHUS;

3HATB: COBpEMEHHbBIC
cpencTBa HHGHOPMAITMOHHOTO
oOMeHa, 00ecIIeYrBaroIre
orepaIyu mo coopy,
XPaHCHHIO, HAKOIUICHHIO,
oOpaboTke,
[IPOAYIIMPOBAHUIO, ITEpeaayue
U WCTIOJh30BAHHIO
nHpopMaIum, a TaKKe
BO3MOXKHOCTb JIOCTYIIa K

CUCTEMaMH

HCKYCCTBCHHOI'O




MH()OPMAITMOHHBIM pecypcaM

KOMIIBIOTEPHBIX CETEH;
YmeTs: co0ro1aTh
npaBuia TEXHUKH
OezonacHOCTH "
TUTHEHUYECKHE
pEeKOMEHAANN npu
WCTIOJIb30BAHUN  CPEJICTB
UKT; HCIIOJIL30BaTh
0a30BbIe 3HAHUSA U YMEHUE
yIpaBisITh  MHPOpMAITEit
JUTST pelreHus
UCCIIe0BaTEeNbCKIX 3a/ay;
Biaanern: HaBbIKaAMH
3¢ heKTHBHOTO
MIPUMEHEHUS
MHQOPMAaIIOHHBIX
00pa3oBaTeIbHbIX
pecypcoB B y4eOHOHU
JIeSITEITbHOCTH.

OIIK-5.3. Bnaneer [3marth: ocHOBHEBIE
KYyJIbTYypOH TpeOoBaHUS
oubmmorpaduyeckux MCIIOJIb30BAHUS
HUCCIIEJOBAHUN U |oubmorpaduIecKux
dbopMupoBaHus JaHHBIX;
onbnnorpaduaeckux YMeTh: cobnronats
CITUCKOB. MpaBuiia 0hOpMIICHHUS
O6ubmorpaguaecKoro
CTIHCKA,;

Biaanern: HaBbIKAMH
UCIIONIb30BAHUS
COBpPEMEHHBIX
HHPOPMAITHOHHBIX
TEXHOJIOTUH M KYJIbTYpOu
oubmorpapuIeCKux
UCCIEeJOBAaHUH.

Kon
npogeccuona
JbHOM
KOMIIeTEHIINH

HaunmeHnoBanue
npogeccuoHAIbHOI
KOMITETEHITHH

Kon, HauMeHOBaHHE HHAUKATOPA TOCTHKEHUS
npo¢hecCHOHAITBbHOI KOMIeTEeHINU

ITK-13

CnocobeHn
UCIIOJIb30BaTh 3HAHUE
OCHOBHBIX METOJIOB
UCKYCCTBCHHOTO
UHTEIJICKTa B
MOCJIEAYIOIIEN
npodeccruoHaIbHOI
JESTEITHHOCTH B
KauyeCTBE HAYUHBIX
COTPYIHUKOB,
npenoaaBaTeneit
00pa3oBaTeIbHBIX
OpraHu3aIuil BBICIIETO
obOpazoBaHwusl,

IK- 13.1. ITonumaer BHaTh: MeTo bl
MIPHUHIIATIBI TOCTPOCHHUSI U pa3paboTKu
OCHOBHBIE METOJIbI CUCTEM OPUTHHAJIBHBIX
UCKYCCTBEHHOTO MHTEUIeKTa 1 [ITOPUTMOB 1
NPUMEHSIET UX JUIs pellienus | PO PaMMHBIX

o [PCHICHUU C
3a/1a4 mpoeccuoHaIbHOM

. IMCIIOJIb30BAHUEM
JACATCIBHOCTH, COBPEMEHHBIX

TEXHOJIOT UM

IK- 13.2. Hccnenyer |Ymers: CTaBUTh
HaTPaBIICHUS NIPHMEHEHHs PalladH H alalTHPOBATh

CHCTEM UCKycCTBeHHOro MCETOABRL H an6r OpHUTMBL
HHTEIIIEKTa TSt MAIIMHHOTO OOYUCHUA

Pa3IUYHBIX MPEeIMETHBIX
oOJiacreii;




HHXCHCPOB,
TCXHOJIOT'OB.

IIK- 13. 3. Brioupaer
KOMIUTEKCHI METOJIOB H

UHCTPYMEHTAIIBHBIX CPEICTB
HCKYCCTBEHHOI'O MHTEJIIIEKTA

AJI1 pCHICHUA

npoQeCCHOHANTBHBIX 337a4 B

3aBUCUMOCTHU OT OCOOCHHOCTEM

MpeAMETHOM 00JIacTH.

Baaaernb:
TIOCTAHOBKOM 3a/1a4 110
aJanTaluy Uim
COBEPILICHCTBOBAHUIO
METOOAOB U aJIFOpI/ITMOB
IJIS1 peIeHUs
KOMIIJIEKca 3a1ad
MpeIMEeTHON 00IacTi

4. CTpyKTYypa M coJep:KaHue TUCUMILUINHBI (MOIYJIsl)
4.1. CTpyKTypa IMCHUNIMHBI (MOXYJISA)
OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABISAET 4 3a4eTHbIe eAuHUILI, 144 dacos.

Ne Buabl yueoHoii padboThl, BRJIKOYAasI ®opMbI TEKYHIEr0
n/n CaMOCTOSITETLHYIO PAaGOTy CTYIEHTOB H| KOHTPOJIS yCIeBAeMOCTH
TPYA0EMKOCTh (B Yacax) (no neoenam cemecmpa)
K C DopmMa NPOMeKYTOYHOM
OHTAKTHast aMoCTOSITE/IbHA aTTecTamuy (10
pabora s1 pabota cemecmpam)
g
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1. Beenenue B
WCKYCCTBEHHBII
HMHTCIJICKT 1 OCHOBHBIC 10110 8 30
METOJbI MAIIIMHHOT'O
o0ydeHus st paboThl ¢
— B
2. 4
Cucremsl ri1y00KOro 4 6 30
oOyueHus
3.
OO0yuenue ¢ 44 4 30
HOJKPEIUIEHUEM
Bcero 18 | 18 | 18 90
Kypcosas paboma
(npoexm)
Ilooecomoska « ax3ameny
OO0mas Tpy10eMKOCTb, B IpoMesxyToUHas
qacax ®dopma
14418 | 18 | 18 3 *
ager
90 -
3aueT ¢ OLeHKOU
Ok3aMeH

4.2. Conep:xxaHue TMCUUILIUHBI (MOIYJIs1)




Ne i/m

HaumeHoBaHue MoayJisi, coiepKaHue

Yacel

«BBeneHune B HCRyCCTBEHHbIﬁ HHTCJIJECKT U OCHOBHBIC METO/bI
MAaIIMHHOI' 0 06yqelmﬂ JJIsA paGOTbI ¢ TA0JIMYHBLIMH JAHHBIMH)

Jlexkuun

10

1.1-15

[OnuuoHanbHO: MaTeMaTHYECKUIl TnKOe3 o 3J€MEHTaM
MaTeMaTHYeCKOW CTAaTUCTHKHU, JTUHEHHON anreOpbl 1 MaTeMaTUYECKOTrO
aHasnu3a. |

OcHOBHBIE 3aJaud CHUCTEM HCKYCCTBEHHOTO WHTEJUIEKTA.
Knaccudukanusa, xnactepusanus, perpeccusi. THUIBI MaIIMHHOTO
oOyueHus: ¢ yuureneM, 0e3 ydyuTens, ¢ YaCTUUHBIM IPHUBJICUYEHUEM
yuuTessi, 00y4eHrue ¢ OJKPEIUICHUEM.

Knaccudukanuss Ha mnpumepe ainroputma K-Ommxaimmx
coceneii  (KNN) [OnmmonanbHO: BBICTpBI  MOMCK — OJIMKAWIIAX
coceieir.]. MeTpuKHu OLEHKH KiacCH(UKAIMK: MMOJHOTA, TOYHOCTH, FI,
ROC, AUC. Banmunanuonnas u TectoBas BeiOOpka. Kpocc-Banumanus.
Pabota ¢ xareropruaabHBIMU TPU3HAKAMHU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 -
kod(purment nerepmuHaiuu. JInneiHas perpeccus, MoJTMHOMHUATbHAS
perpeccusi. IlepeoOyuenue u perynspusanus, TpeOHEBas perpeccus,
LASSO, ElasticNet.

Jluneitnple Momenw nans  kinaccudukamuu.  [leprenTpos,
JIOTUCTUYECKAs] ~ PErpeccusi,  IOJHOCBSI3HBIE  HEUPOHHBIE  CETH,
CTOXAaCTUYECKUI TpaJUeHTHBIA CIYCK M OOpaTHOE pachpoCTpaHEHHE
rpaguenTa. Perynspusaius TUHEHHBIX Mo/IeNiel KiacCu(PUKaIIHH.

Knacrepuzarus, k-means, k-means++, DBSCAN,
arJioMepaTHBHas KJIacTepu3anus. MeTpUKH OIEHKH KIacTepHU3allnu.

AJNTOPUTMBI, OCHOBaHHbIE HA NPUMEHEHHH pELIAOLINX
nepeBbeB. Kpurepuu pazneneHus ysia: HHPOPMAIMOHHBIN BBIMTPHIII,
kputepuii Jpkunu. AHcaMOIIM pelaromux JIepeBbeB: CIy4YalHbIN Jiec,
IpaJueHTHBIN OYCTHHT.

Meton omopHbeix BekTopoB. Ilpsmas u oOpaTtHas 3amauya.
Ornpenenenrie ONMOPHBIX BEKTOPOB. SAAEpHBIN TPIOK.

HauBHbiii  OaiiecoBckuil  kiaccupukarop. MeToabl OLEHKH
pacnpenesnieHus TNpu3HakoB. EM-anropuTM Ha mOpUMEpe CMecH
rayccuas.

Metoapl Oe3rpalMeHTHOW ONTHUMU3AIMH: CIIY9alHBIA TTOHUCK,
hillclimb, omxur, renerndeckuii anroputm.

10

JlabopaTtopHblie padoThI

JIP1.1

Mertons! paboTsl ¢ Tabnuiamu B Python. Arperarnust u Bu3yaau3aus
naHHbIX. [IpoBeieHre NepBUYHOTO aHANIN3A TAaHHBIX.

JIP1.2

CIOJIb30BaHUE M CPaBHEHHUE aaropuTMoB Kinaccudukarmm: KNN,
perarome epeBbest U UX aHCAaMOJIH, JIOTUCTUYECKAs Perpeccusl.

JIP1.3

Hcnonb3oBanue W OLEHKAa airoputMoB  perpeccuu. llomgbGop
ONTHMAJIbHBIX
napaMeTpOB Perpeccuu

JIP1.4

OHTI/IMI/I38.I_II/IOHHBIG 3ala4i U UX PCUICHUS. HO,Z[60p runepriapaMeTpoB
AJITropuT™Ma ¢ IOMOIIBIO METOJOB OITUMH3AIINH.

IIpakTHKa

10

IIP1.1

ITporpaMMHO-aIrOpUTMHYECKOE OCBOCHHUE MaTepHala

10

CamocrosTeabHaA pa60Ta

CP1.1

[TpopaboTka yueOHOTO MaTepraia JEKIHA

CP1.2

[ToaroroBka k J1abopaTopHBIM paboTam

CP1.3

[ToaroToBka K pyoeKHOMY KOHTPOJIIO

&N




CP1.4

Jpyrue Buabl caMOCTOSITENbHON pabOThI

Jleknuu

H

2.1-2.3

Hetiponnsie cetr. @yHKITMU OMIMOKH HEMPOHHBIX CeTel U 00yUYCHHE C
MOMOIIbI0 0OpaTHOTO pacmpocTpaHeHus TpagueHTa. [loHsTHEe 63TuUa M
AIOXHU.

PaGoTa ¢ n300paxeHUsIMU ¢ TOMOIIBI0 HEHPOHHBIX ceTeil. CBEepTOYHBIC
HeliponHbie cetu. Omnepamuu CBepTOK, max-pooling. IlomynspHbie
apXUTEKTYPhI CBEPTOUYHBIX HEHpOHHBIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe o0ydueHwue.

O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C ITOMOIIBIO
HEHPOHHBIX ceTeil. BekTopHble mpencTaBieHus s Tekcta: word2vec,
skipgram,

CBOW, fasttext. PexyppentHsie Heiiponnsie cetu, LSTM, GRU.
Tpaucdopmepsr, BERT, GPT.

JlabopaTtopHblie paGoThI

JIP2.1

Knaccuduxanus nzo0paxxenuii u Tpanceproe odyueHue.

JIP2.2

Pabora ¢ TexcTaMu U UX BCKTOPHBIMHU MMPEACTABJICHUSIMU TCKCTOB.

IIpakTHKa

Inp 2.1

[TporpaMMHO-aJITOPUTMIYECKOE OCBOSHHE MaTepraa

CamocrosiTesibHas padora

CP2.1

[TpopaboTka yueOHOT0 MaTepuaa JSKIHui

CP2.2

[ToaroroBka k 1a00paTopHBIM paboTam

CP2.3

[loaroroBka K py0eKHOMY KOHTPOJIIIO

CP24

Jpyrue Buapl caMOCTOSITENbHON pabOThI

PPN RO WO

«OO0yueHue ¢ NOAKPEIIICHUEM

Jlekuuu

H

3.1-3.2

[lonsTus arenTa, cpeibl, COCTOSIHUSA, IEMCTBUI M Harpaapl. OyHKIHA
neHHoctu cocrosinus (Valuefunction) u ¢yHkIusS kauecTBa AEHCTBHS
(Qfuntion).

OntuMuzaius CTpPAaTeTUd C TMOMONIBI0 MaKCHUMHU3aIMH  (DYHKIIHHA
[IEHHOCTH U KadecTBa. Q-o0y4eHue.

['ny6okoe o0yuenue ¢ moakpericareM. Deep Q-Networks, Actor-critic.
Jns yposns skeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTopHbie padoThI

JIP3.1

[Tpumenenne Q-Networks s peneHusl IPOCTHIX OKPYKEHUIA.

IpakTnka

11P3.1

HpOl"paMMHO'aJIFOpI/ITMI/I‘IGCKOC OCBOCHHUC MATCpHajiad

CamocTrosTenspHas pa60Ta

CP3.1

[TpopaboTka yyeOHOro MaTepuaia JeKIuit

CP3.2

[ToaroroBka k 1a00paTOpHBIM paboTaM

R RPRWArAMD

CP3.3

IToaroroBka K pyOeKHOMY KOHTPOJIIO

0,5

CP3.4

Jpyrue BUJbI CAMOCTOSITENIbHONW PabOTHI

0,5

5. O0pa3oBaTe/bHbIEC TEXHOJIOTHHU
B mpouecce mpenogaBanuss Mopyish MCHOJB3YIOTCS CIEAYIOIIME METOIbl, CPeACcTBa U
0OHOBIIsIEMOE TPU HEOOXOAMMOCTH POrpaMMHOE obecrieueHre HHPOPMALIMOHHBIX TEXHOJIOTHIA:
— e-mail npenogaBarerns;
— DJICKTPOHHBIE Y4eOHO-METOAMYECKHE MaTepHaibl JUIsl OOECIEeYeHHs CaMOCTOSTEIbHON
paboTHI CTY/ICHTOB;
— cmnucok caiitoB B cetn «VHTepHET» Ui NMOWCKAa HAyYHO-TEXHUYECKOH WH(pOpMAIHMU IO
pazzenaM JUCLIUILINHBL,
— TaKeThl NPUKIAJHBIX IPOrpamMM, Hapumep, pytorch.




6. YueOHO-MeTOAUYECKOe oO0ecleyeHHEe CAMOCTOSITEJIbHOH padoThl  CTYAEHTOB.
OuneHoyHble cpeIcTBa I TeKyLIero KOHTPOJSI  yCIeBaeMOCTH,IIPOMeKYTOUYHOI
aTTecTAlMU 110 HTOraM OCBOEHUS! TUCHUILIMHBI.

Jliis obGecrieueHust caMOCTOATEIbHOM PaboThl CTYAEHTOB 110 Mozynto chopMupoBaH METOANYECKHH
KOMIIJICKC, BKJIFOYAIOIIUI

B ce0s creayrome yaueOHO-METOJUYECKIE MaTepHUaIbl:

1. IIporpamma kypca.

2. Y4eOHUKH U y4eOHBIe TOCOOusI.

3. Cricok azipecoB caiiTOB B HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «MHTepHeT» (1anee
— ceTb «VHTEepHeT»), ColepKALINX aKTyaJIbHYI0 HH(pOpMAaIHio 1o 6;10kamM Moayis.
bubnmnorpadudeckue CChIIIKM Ha yueOHbIE H3aHUs, BXOJIAIINE B METOJMUYECKUI KOMITIEKC,
IIPUBEICHBI B IEpeYHe OCHOBHOM U JIOTIOJTHUTENBHOH yueOHOH IuTepaTyphl, HEOOXOJUMON IS
ocBoeHnust Monyis (paszaen 7).

K mononHuTENEHBIM MaTepranam Takke OTHOCHUTCS IIEpeYeHb pecypcoB ceTH «HTepHeT»,
PEKOMEHIYEMBIX JUIsl CAMOCTOSTEIbHON paboThl pu ocBoeHnU Moayis (pasnen 7). CTyneHTsI
MOJTYYaloT JOCTYI K YKa3aHHbIM MaTepuajaM Ha IepBOM 3aHATHH 110 Moayio.

1. OueHouHble  cpeacTBa sl TeKYHIer0  KOHTPOJS  yCHEeBAe€MOCTH,
MPOMEKYTOYHOM aTTeCTAMHU

OHI/ICAHI/IEMHOKA3ATE.JIEI7I N KPUTEPUEB OHEHUBAHUA
KOMIIETEHIIMU HA PA3JIMYHBIX 3TAITIAX UX ®OPMUPOBAHNSA,
OIIMCAHHME HIKAJI OHEHUBAHUS

®onp oneHouHBIX cpeacTB (POC) mpeaycMaTprBaeT CIeayoIIee:

— ONHCaHHE KOMIUIEKCa MOKa3aTeJeil — JeCKPUITOPOB OCBOCHUS KOMIIETCHIIUH B BUJIE
Pe3yIbTaTOB 00YYCHUS, KOTOPBIE CTYIEHT MOXKET IMPOIEMOHCTPUPOBATH (

— (tabmuma 1). JI7st KOHTPOJIS JOCTHXKEHHSI KQXKIOT0 U3 HUX MPEyCMOTPEHBI OIIEHOYHBIC
CpeZCTBa B BHJI€ BONIPOCOB, 3aJaHUN U T.]1.;

— 0003HaYcHHE KPUTEPHEB — IIPABIII IIPUHATHS PEIICHHS IO OIICHKE JOCTHUTHYTHIX
pe3yabTaToB 00y4eHUs ¥ C(HOPMUPOBAHHOCTH KOMITETECHITHIA.

Hanpumep, B kaduecTBe Kbl olleHuBaHus npuHuMaetcsa 100-06anpHas crucTeMa ¢ BbIIEICHUEM

(rpamanyeit) OLEHOK:

PedTHHT Onenka Ha
3ayerte
85-100
71-84 3auer
60-70
0-59 Hezauer

THUMOBBIE KOHTPOJILHBIE 3ATIAHHS WJIM NHBIE MATEPHAJIBI,
HEOBXOJNMBIE JJ151 OHEHKW 3HAHW, YMEHWI U (MJTA) OTIBITA
JNESTEJIBHOCTH, XAPAKTEPU3VIOIIUE DTATIBI ®OPMUPOBAHUS

KOMITETEHLUI1 B MTPOLIECCE OCBOEHMUSI OBPA3OBATEJILHOI

MMPOTPAMMBI

BrinyckHHMK, OCBOMBIIMK 00pa30BAaTENbHYIO MporpamMmy, JOJDKEH 00JaaaTh
npodeccruoHabHBIMU KOMITETEHIIUSIMU 10 TEMAaTHYECKUM MOJYJISIM 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




OO6yuenue ¢ 3Hanus:

IOJIKPEIIEHUEM - TEOPETUYECKHE OCHOBBI U AIITOPUTMBI OOYUEHUS C
MOJIKPEIJICHUEM;

- [puMeHeHHe 00y4YeHHUs C MOAKPEIUICHUEM IS
MPAKTUYECKHX 3aJ1ay.

Ymenus:

- BBIOOp W peanu3alus aropuTMOB O0yUEHUS C
MOJKPETJICHHEM C YUeTOM CeUn(UKHU 3a71auu

- ajamnTanus ¥ HaCTpOWKa aJropuTMOB OOYUYEHUS C
MOJIKPEIUIEHNUEM T10/] ONPEEIIEHHYIO CPELy.

HaBbiku (ONBIT AeSITEJIHHOCTH):

- HMHTEpeCyeTCs] HOBBIMHM TPEH/IAMHU B CBOEH
npodeccuoHaIbHOM O0Tpaciu, pacCMaTPUBAET UX C TOUKU
3peHus IPUMEHEHHS B CBOEH J€SITEIbHOCTH;

- BJIaJieeT HaBBIKOM HCIOJB30BaHUS CYIIECTBYIOIIUX
MPOTrpaMMHBIX OUOJIMOTEK U MOJIETIEH, CO3IaHUs
MPOrpaMMHBIX pealn3alnii Ha OCHOBE allTOPUTMOB
00y4YeHHUsI C TIOAKPEIUICHUEM

CpencTBa aJisi OLIGHKU Pa3IUYHBIX YPOBHEHN (OPMUPOBAHUS KOMIIETEHIIUN MO KATETOPHIM
«3HATB», «KYMETh», «BIAJETh» 00ECIECUYMBAIOT PEATU3AIUI0 OCHOBHBIX IMPUHIIUIIOB KOHTPOJIS,
TaKUX KaK 00BEKTUBHOCTH H HE3aBHCUMOCTD, MPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCUUIIIIMHAPHOCTb.

C y4eToM 3TOrO KOHTPOJBHBIE BOMPOCH! (3adaHus, 3aaauu), Bxomsmme B OOC, misa
Pa3IMYHBIX KATETOPHI U YPOBHEW OCBOCHUS KOMIIETEHIIMHA MOTYT HMETh CIEIYIOIINN BU/I.

3HATDH
Ipumepsr:

Tunel 32124 MAITUHHOTO 00YUEHUS U KJIACChl AITOPUTMOB, K HUM TIPUMEHSEMBIE.

2. OcCHOBHBIC HAMPABJICHUS PA3BUTHS UCCIICIOBAHUI B 00JIACTH CHCTEM UCKYCCTBEHHOTO

WHTEJIJICKTA.

3. TeopeTnyeckue OCHOBBI AITOPHUTMOB MAIIMHHOTO O0yUCHUS.

YMETD Ilpumepsnr:
1 TloaroToBUTH JaHHbIE K UCHOJIB30BAHUIO AITOPUTMA MAIIMHHOTO O0Y4EHUSI.

2. OueHuBaTh Ka4eCTBO PEIICHUIN CUCTEM MAIIUHHOTO 00y4YEeHHUSI.

3. AnanTHpoBaTh aNTOPUTMBI MAIMHHOT'O O0YUEHUS K PEILICHHUIO TPAKTUYECKUX 3a7ay.
BJIAJETH
ITpumepsnr:

1 Merononorus pa3pabOTKU PEIICHUI MAIIMHHOTO O0y4YeHUS.

2. Ilpumepbl MPaKTHYECKOTO MPUMEHEHHS APXUTEKTYpP UCKYCCTBEHHOTO MHTEIIICKTA.

3. Merobl OHIaMH TECTUPOBAHUS PELICHUI MAaITMHHOTO 00yYeHUSI.



METOAUYECKHUE MATEPHUAJIBL, ONPEAEJISIIOINUE IPOLELYPbI
OIIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) ONIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUA KOMIIETEHITUM

[Ipumepsl (MakeTbl) METOAMYECKUX MaTEpUANIOB, ONPEACISIONIMX IMPOLETyphl OLICHUBAHUS
3HAHUM, yMEHU U (UJIH) OIBITA AESTEIBHOCTH

HaumeHnoBanue Kpartkas xapakrepucruka IIpeacraBienue
OLICHOYHOI'0 OLICHOYHOI'0 CPeACTBA OLICHOYHOI0 CPeACTBA
cpeacrsa B GoHae
Texymmii KOHTPOJIb CpencTBO IPOBEPKHU OCBOEHMS KomruiexTs! OnneTos
yCIeBaeMOCTHU YPOBHEM «3HATH», KYMETH» (3aganumii)

KommniekT 01/1eTOB (IpUMeEPHbIii)
buner 1.
11 baiiecoBckwii knaccudukarop. Onenka mpusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepuzanus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6iu. Soft and Hard Voting. Bagging. Ciy4aiinbiii jiec.
2.2 Metpuueckuii kaccupuraropbl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 lepeBbs peuienuil. MabopmannoHHbIi BeMrpbI. Ommoka kiaccudukanmy,
sHTponus, kpurepuid /[xunu. [IpyHuHr.

buner 4.

41 T'nobanpHeiii mouck. Cuyuaitaenid moumck. Gridsearch. Crydaiinoe
Onyxnanue.baliecoBckas onTHMHU3AIINA.

4.2 Jluneiinas perpeccus. [lonmnnomuansHas perpeccusi. [ pedneBas perpeccus.

burer 5.
5.1 AdaBoost. I'pagreHTHBIH OYCTHHT PELIAONINX JICPEBHEB.
5.2 Knacrepuzauus. AgglomerativeClustering. Metpuku kiactepu3aluu.

burner 6.

6.1. Ouenka xinaccudukanun. IddexruHocts mo Ilapero. Precision-Recall u ROC

kpusbie. AUC.

6.2 Heitponnsie cetu. IleprientponPo3enbnarra. O0paTHOE pacpocTpaHEHUE TPaJHCHTA.
Oyukiun aktuBaiuu. Softmax.

buner 7.

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

7.2 MeTop OTIOpHBIX BEKTOPOB. SAmpa.

Ilepeyenns 1abopaTOpPHBIX PadoOT (MPUMeEPHbIA)

O0mme pekoMeHIAIMHU K J1a00PATOPHBIM padoTaM: /Ui pa3HbIX YPOBHEH MOATOTOBKH
CTYACHTOB MOXHO UCIIOJIL30BATH PA3HYIO FJIy6I/IHy pcann3anuu pCuICHUA. TaK, IJid CTYACHTOB
HETEXHUYECKUX CTIeNUaIbHOCTEH 3ajaHie MOKET 3aKIIF0UaThCsl B IPUMEHEHUHU TOTOBBIX
METOJIOB M3 OMOTMOTEK WU 3aTI0JTHEHUEM MTPOITYCKOB B MpOTrpamMmMax, Tie OOJbIas 9acTh



IMOATOTOBJICHA IMPCIIOAABATCIICM. I[JISI CTYACHTOB TCXHUYCCKUX CHELHAILHOCTEH 3aJaHNUe 6YII€T
3aKJII0YaThCsA B p€ajin3alilii aJITOPpUTMOB 0e3 UCHOoJIL30BaHKI TOTOBBIX pemeHI/Iﬁ.

JIP1.1 Metoasl paboTel ¢ Tabmuiamu B Python. Arperaius v BuU3yaau3alys JaHHBIX.
[IpoBeaeHue NEpBUYHOTO aHAIM3A TAHHBIX.

[lenu: m3ydeHne MeTOMOB pabOTHl ¢ AaHHBIMH B PythOon u mpoBeacHue mepBHYHOTO
aHalu3a JaHHBIX.

3aganue: 3arpysute ngatacetT B pandasmatadpeiiM. BpiBeanTe OCHOBHBIC MapameTphI
nataceta. OmnpenenuTe, CKOJIBKO B JaTaceTe Cily4aeB OTCYTCTBUsI Mpu3HakoB. Ompenenure,
CKOJIBKO MPHU3HAKOB SIBJSIIOTCS KaTeropualibHBIMU. Bu3yanusupyiite pacrpeeieHue mpu3HaKoB
o KjiaccaM. Buzyanuszupyire 3aBUCUMOCTb MEXKAY ITPU3HAKAMU.

JIP1.2 Hcnonbs3oBanue u cpaBHeHHe anroputmoB kiaccudukammm: KNN, pemarorime
JiepeBbs M UX aHCaMOJIH, JTOTUCTHYECKAs! pErPecCusl.

Llenu: mpuMeHEHNE U OIICHKA aJITOPUTMOB KIacCU(DHUKAIIUN.

3anaHue:

Paznenute natacer Ha oOydaroIMi M BaJUAALMOHHBIA C COXPAaHEHHUEM IPONOPLUN
kiaccoB. Knaccupuuumpyiite Touku u3 aaracera ¢ nomouipto anroputMoB KNN, ioructudeckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. [logbepure nydmme mapameTpsl aaropuTMOB
CTIOMOIIbIO BaTMJAIMOHHOM BbIOOpKU. CpaBHUTE BpeMsi pabOThl aJrOPUTMOB U 3aBUCUMOCTh OT
peaoOpaboTK TaHHBIX.

JIP1.3 Hcnonp3oBaHuE W OLEHKAa alroputMoB perpeccuu. llogbop onTuManbHBIX
napaMeTpOB perpeccuu.

Llenu: n3ydeHune aNropuTMOB PETPECCHH.

3amanue:

[TpumeHuTe METOJ INHEHHOM perpeccuu s pelieHus 3a1auu Ha gatacere. Jlo6aBbTe B
JaTaceT MOoJMHOMHUANIbHBIE TIPU3HAKU. Jlo0aBsiiTe Mpu3HaKy MOKa HE YBUIUTE NepeoOyueHme
Ha BajuaanronHomaaracere. [Ipumenute rpedneByto perpeccuto u LASSO, uToOb1 n30aBUTHCS
OT EpPeo0yUEHHUS.

JIP1.4 OnTuMu3anioHHbIe 33/1a4u U UX perienus. [lonbop rumeprnapamMeTpoB aqropuTMa ¢
MIOMOIIIBIO METOJIOB ONITUMH3AIIUH

Leny: n3yueHrne anropuTMOB PELICHUS] ONTUMH3AIMOHHBIX 33/1a4.

3agaHue:

1 OnTumMu3MpyHTE JTUHY MapIIpyTa B 3a7a4e KOMHBOSDKEPA C TOMOIIBIO ATOPUTMOB

hillclimb, omkura u reneTrueckoro anroputma. BeIBeAUTE MONTYUUBIIHNACS YTh H €TI0

JUTAHY.

2. OnTUMU3UPYHTE THUIEpPIapaMeTphbl aJropuTMa MAIIMHHOTO 0O0ydeHHs (Ha BBIOOP) C

NOMOIIBIO CIY4allHOTO TOMCKa, Mmomcka mo pemerke, anroputMma hillclimb, renermueckoro
AJITOPUTMA.

JIP2.1 Knaccuduxarus nzo0paxkeHuit 1 TpaHcpepHoe 00ydeHue.

Ienu: n3yueHne MeTo 0B TTyO00KOro 00ydeHus A paboThl C N300PaKEHUSIMH.

3amanue:

3arpy3ure JaTaceT U Co3[aiiTe uTepaTop IS MOJEIHM IIIyOOKOro oOydeHHs. 3arpys3uTe
npenodyuennyto Ha ImageNetcBeprounyio cets (AlexNet, VGG wmu ResNet) u mo6aBsTe k
backbonenonnocBs3ubii cioit s o0ydenus. OOy4ynTe HEHPOHHYIO CeTh Ha, BH3YyaJH3HPOBAB
rpaduk (YHKIMH TOTEph Ha oOydaromied M BaJWAAalMOHHON BBIOOpKe. Peammsyiite mMomynb
PUMEHEHHsI HEUPOHHOH CETH K JaHHBIM, IPOBEPHTE KAYeCTBO OOYUEHUS HA TECTOBOW BHIOOPKE.

JIP2.2 PaGota ¢ TeKCcTaMU M UX BEKTOPHBIMU MPEACTABICHUSIMH.
enu: uzydyenure Mozeseld BEKTOPHOrO NPEACTABICHHS TEKCTOB.
3anaHue:



Ckauaiite npenoOy4eHHbIe BEKTOpa T ciioBapsi. C MOMOIIBIO JIF000T0 KiacCupuKaTopa
marmaHoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCThI U3 JaTaceTa Imo CyMMe
BeKTOpOB cioB. Knaccudumupyiite Tekctsl ¢ momoiisio LSTM certn.

JIP3. 1 Ilpumenenne Q-Networks ist pemeHus MpoCThIX OKPYKESHHI.

Llenu: n3ydeHue npuMeHeHus1 00y4IeHUsl C MOJKPEIUICHUEM JIsl peLeHUH 3a1a4 KOHTPOJISL.
3ananue:

OO6yuunTe MPOCTYIO MONHOCBI3HYI0Q-CceTh sl pelieHus okpyxenust LunarLander.

[Tponienypsl olleHUBaHMS 3HAHUM, YMEHH, GOPMBI U OpraHU3aIysl TEKYIIEro KOHTPOISI
yCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTeCTAlluU 00yJaroUIXcs

Texyiuuit KOHTPOJb YCIIEBAEMOCTH U MPOMEXKYTOUHAsI aTTeCTalUs CTYIEHTOB BEIETCS B
cooTBeTcTBUU ¢ llonoxkeHMeM O TEKyIleM KOHTpPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOMN
aTTecTalMu o0pa3oBaTeIbHONW OpraHu3alH

Texkyumuili KOHTPOJIb YCIIEBAEMOCTH

Monaynb nenutcst Ha ABa O1oka. Kakaslit 070K BKIIIOYaeT B ce0sl U3ydeHHe 3aKOHUYECHHOTO
pa3zznena, yactu Mopys.

Texymuilt KOHTPOJIb 0 MO0 OCYILECTBIAETCS 0 KaJeHAApHOMY yueOHOMY TpaduKy.
Cpokun koHTposbHbIX Meponpustuii (KM) u cpoku mnoaseaeHuss UToroB mno Mopayiio
oroOpakaloTcsi B pabouymnx yueOHbIX IU1aHaX Ha cemecTp. CTyAEHT JOJDKEH BBINIOJHHUTH BCE
KOHTPOJIbHBIE MEPONpPUATHS, MpeaycMoTpeHHble MojyieM K yKa3aHHOMY CpPOKY, MOCJ€ Yero
IperoiaBaTelib MPOCTaBIsieT OajUIbHbIE OLIEHKH, HAaOpaHHBIE CTYAEHTOM IO pe3yibTaTaM
TEKYIIEero KOHTPOJIs ycreBaeMocTu mo Moaysiro.

KoHTponbHOE MepOonpusiTHE CUUTAETCS BBINOIHEHHBIM, €CJIM 3a HErO CTYAEHT HOJy4YIl
OLICHKY B Oajulax He HWXXE€ MUHHMAJIbHOM OLIEHKH, YCTaHOBJIEHHOW MPOTrpaMMON MOAYJsS IO
JAHHOMY MEpOIPUSATHIO.

CryneHTsl, HE CHAaBIIME€ KOHTPOJBHOE MEPOINpPHUITHE B YCTAHOBJICHHBIH CpOK,
IPOJIOIDKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C IOPAIKOM, NMPUHATHIM 00pa30BaTEbHON
OpraHu3aIuen.

IIpomesxyTouHas aTTecTanus

DopMOil MPOMEKYTOUHOM aTTecTallu 10 MOJyIIIO SIBJIIETCS 3a4erT.

OnenuBanne Mopyss BefeTcst B COOTBETCTBUM C IlonojkeHuMEM O TeKylleM KOHTpOJIE
yCIEeBaeMOCTH U MPOMEKYTOYHON aTTeCTalluu CTYASHTOB 00pa30BaTeNIbHOM OpraHu3alty.

8. YueOHo-MeTOAMYECKOE " MATepHAJIbHO-TeXHUYECKOoe obecrieyeHue
AMCIUIIMHBI(MOLYJIST)

8.1. YueOHnasi 1uTepaTypa:

OcHoBHast TUTEpaTypa Mo MOAYJII0

1 MammunHoe oOyyenue. Hayka u HCKycCTBO MOCTPOEHHMS allTOPUTMOB, KOTOpbIE
u3BIIeKatoT 3HaHUs U3 naHHbIX. [lerep ®nax. IMK Ilpecc. 2015.

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

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

Jlono/iHUTE/IbHBIE y4eOHbIe MAaTePHAJIbI
1. OcHOBBI HCKYCCTBEHHOTO HHTEIIJICKTA : yueOHOoe mocooue / E.B.boposckasi, H. A. JlaBrioBa.
4-e uzn.pnektpoH. M.: Jlaboparopust 3Hanwmii, 2020. 130 c.
HcKycCTBEHHBIN MHTEUICKT ¢ mpuMmepamu Ha Python. [xormmlIpatuk. Buibsme. 2019.
3. Ipuknagnoe MmamuHHOE OOy4eHue ¢ momompio Scikit-Learn, Keras u TensorFlow:
KOHIENINN, UHCTPYMEHThl M TEXHUKU [UIsl CO3/IaHUS HHTEJUIEKTYallbHBIX CHUCTEM , 2-€
n3nanue. XKeponOpenbeH. uanekruka-Bunbsame. 2020.
Xenpuk bpunk, /[xo3ed Puuapne, Mapk depepond «Mammmanoe o0ydeHue», [Tutep 2017.
Kak yuntcst mammna: PeBomrorust B 00J1acTi HEMPOHHBIX ceTeil u rirybokoro oOyueHus. SH
Jlexyn. Anprimaa PRO. 2021.
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6. I'pokaem rirybokoe o0ydenwue. Dumpro Tpack. [Turep. 2019.

7. OOyuenue c¢ moakpericaueM Ha PyTorch. Coopuuk penentoB. KOcu JIro. JIMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/

8.2. UuTepHeT-pecypchl

IIpumepHBIi IEpeYeHb 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. Crenmanu3zanus MammHaHoe 00y4eHre U aHAIN3 JaHHBIX OT «MOCKOBCKHM (hrU3HUKO-
texHndyeckuii uHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. TInardopma anst mpoBezeHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

8.3. IIporpammHuoe odecrieueHue:
— 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-TeXHUYECKOIi 0a3bl, HEOOXOAMMOI /151 U3YUYEeHHs MOTYJIs

[lepeuens MaTepuaTbHO-TEXHUYECKOTO obecrieueHus: Moyst

Ne i/ (Bun 3ansituit Bun n HaumeHoBaHue 000pyI0BaHUS
1 |JlexumoHHbIE Aynuropuu ¢ MylIbTUMEIUWHBIMU CPEICTBAMHU, CPEICTBAMU

3aHATHA 3BYKOBOCIIPOM3BEICHUS U UMEIOIME BBIXOA B ceTh «MIHTEpHET».
Iomernienust s MPOBEACHUS Ay JUTOPHBIX 3aHATHI, 000pYIOBaHHBIE
y4eOHOH MeOebIo

2 |JlaGoparopubsl  |KoMITBIOTEpHBIN KIacc ¢ KOMITJIEKCOM IPOrPaMMHBIX CPEJICTB,

e paboThI MO3BOJIIFOLIMX KaXKIOMY CTYAEHTY pa3padarblBaTh IPOrPaMMHbIE
peanu3anuy MpakTUYECKUX 33134 B X0JI€ BBIMOJIHEHUS TaO0paTOPHBIX
pabot

3 |CamoctostenbH |bubanoreka, nmeromas pabourie MecTa Ajsl CTyJJ€HTOB. AyIUTOPHH,
ast pabota OCHAILIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K ceTH «HTepHeT»
4 |IIpaxkTuka KoMmnbroTepHsIii KJ1acc ¢ KOMIUIEKCOM IIPOIPAMMHBIX CPEJNICTB,

TIO3BOJISTIOIINX KaXIOMY CTY/AICHTY pa3padarhiBaTh MPOTrPaMMHBIC
peanu3aIyy MPakTHISCKUX 3a71a4 B XO/I€ BBIITOJIHEHUS JTa00PaTOPHBIX
pabor



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/

PaGouas mporpamma aucuurInHbl «CHCTEMBl HICKYCCTBEHHOTO MHTEIUICKTA) COCTABIICHA B
cootBeTcTBUH ¢ TpeboBanusiMu OI'OC BO mno cnenmansHocT 04.03.01. «XuMus (ypoBeHb
OakanaBpuara)», yTBEp>KIESHHOTO MTpHUKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit
Oeneparun ot 17 urons 2017 r. Ne 671

[IporpamMmy cocraBuna: k.-M.H., norieHT Kokypxaesa P.M-b.

Paboyas nporpamma yTBepKAeHa Ha 3acefaHunn Kadeapbl XMmun

MpoTokon 3aceganma Ne 8 oT « 22 » anpensa 2026 .

Paboyas nporpamma ogobpeHa yuebHO-MeToANYECKMM COBETOM

XMMUKO-6nonormyeckoro  dakyabrera

MpoTokon 3acegaHmsa N 6 oT « 28 » anpena 2026 r.




CaeneHust 0 nepeyTBep:KICHUH NIPOrPaAaMMBbI HA OYepeaHON Y4eOHbIN roJ U perucTpanun

M3MEeHEeHHI
YyeOHbIii Pemmenue Buecennnie n3aMeHeHus Ilonmuce 3aB.
ron Kadeapsl kadeapoi

(Ne mpoTtokorna,
JaTa)




