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1. [lesiu OCBOEHHUSA AU CHUNIUHBI

Lenbro n3yueHus AUCHUILTUHBI «CUCTEMBI HICKYCCTBEHHOTO MHTEIIJICKTAY SIBJISICTCS

(dbopMHpOBaHKUE KOMIIETECHIIMU B 00JIACTH MPUMEHEHHS MHTEIUICKTYaIbHBIX WH(POPMAIIMOHHBIX

CUCTEM JUTSI pelIeHus MPo(ecCHOHABHBIX 3a/1a4.

3a1auu TUCIUILIHBL:
— O3HAKOMHUTh C COBPEMCHHBIMH OOJIACTSIMH HCCIICOBAHUS [0 HCKYCCTBEHHOMY
WHTEIUICKTY U CepaMu MPUIIOKEHHSI SKCIIEPTHBIX CUCTEM;
— TM03HAaKOMUTh C KOHIEHIMSIMH, COCTaBJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOT'O MHTEIIJICKTA;
— W3JIOKUTh TEXHUYECKHE TIOCTAHOBKM OCHOBHBIX 33Ja4, peIIaeMbIX CHUCTEMaMHU
MCKYCCTBEHHOT'O WHTEIIJICKTA,;
— MO3HAKOMHUTH C OCOOCHHOCTSIMH TPAKTHYECKOTO HCIOJIb30BAHUS WHTEIUICKTYaIbHBIX
MH(POPMAIIMOHHBIX CHCTEM B 00J1acTH HH(POPMAITMOHHOM 0€30MacHOCTH.

2. Mecto mucuuniimHbl B cTpykType OIIOII 6akanaBpuara
JlMCcUMIUIMHA OTHOCUTCS K 0053aTEIbHOM YaCTH TUCIMILIMH, U3y4aeTcs B 5S-M ceMecTpe.

3. PesysnbTaThl  OCBOEHHMSI AUCHMIUIMHBI  (MoayJsi) «CucTeMBl  HCKYCCTBEHHOTO

WHTCIIICKTa»

[Ipouiecc u3yyeHUs MUCHUILUIMHBI HampaBlieH Ha ()OPMHUPOBAHHE AIIEMEHTOB CIEIYIOIIMX
komreteHiuii B coorBercTBum ¢ ®I'OC BO 1o nanHoMy HampaBJIeHHIO:

Kon HanmeHoBaHue Kon, HanMeHOBaHUe HHIAUKATOPA JOCTHKEHHSA
odmenpodecc| odmenpodeccuoHaATbH o0menpogeccuoHAIbLHON KOMIIETEHIHH
HOHAJIbHOM 0if KoMIIeTeHIUH
KOMIIeTeHIIN U
OIIK-5 Cnocoden nonmmarp | OIIK-5.1. [Ipumensars (3HATH: OCHOBHBIE
NPUHOUINBI pA00THI | OCHOBHBIC CpaBOYHBIC |YMeTh! co0JoaaTh
COBPEMEHHBIX 3HaHUA, [IpaBUIIa TEXHUKU
HH(POPMALHOHHBIX nopeccuoHanbHble  0a3bl [0€30MACHOCTH u
TEXHOJIOTHH U JaHHBIX, TpeOOBaHHS TATMCHU
HCIOJIL30BATh UX WHPOPMALTUOHHON ICCKnE pexoMenaannmn
JUISl pelIeHus 3aaa4 | Oe3zomacHOCTH, NpUHIMIBL [UPH UCIIOIB30BaHNH
npogeccuoHaIBLHOM | aHanu3a WHGOpMALUH; cpencts UKT;
NeATETbHOCTH Baanern: HaBbLIKAMH
WCIIOJIb30BaHUS
COBpPEMEHHBIX
MH()OPMAIIMOHHBIX
TEXHOJIOT U IS
perieHus
po¢heCCHOHABHBIX
3a71ad4.

OIIK-5.2. Hcnone3yer |[3HAThL: COBpEMEHHbIE

COBPEMEHHBIE cpeacTBa MH(OPMAIMOHHOIO
nH(OpMaIIMOHHBIE oOMeHa, o0ecIieunBaronye
TEXHOJIOTHUHU JUIs |{oniepanuu 1o coopy,
caMopa3BUTHS M [XpaHEHHIO, HAKOIUICHUIO,
npoQecCHOHATBEHOM 00paboTKe,

JIEATEIbHOCTH, u [HPOAYHHPOBAHUIO, IIEPCAATIC
JIEJIOBOTO OOIIECHHUSL; 1 UCTIOJIb30BaHUIO

WH(pOPMALH, a TAKKE
BO3MOKHOCTB IOCTYIa K
nHGOPMAaIIOHHBIM pecypcam




KOMITbIOTCPHBIX CCTeﬁ;

YMeTn: co0II01aTh
npaBuiIa TEXHUKHU
0€e30IacHOCTH u
THTHEHUYECKHE

PEKOMEH AU npu
UCIIOIB30BAHUN  CPECTB
UKT; HCIO0JIb30BaTh

0a30BbIe 3HAHUSA M YMEHUE
YIpaBIATh HUHPOpMaLen

TUIST perieHus
HCCIIEIOBATENbCKUX 3a/1a4;
Baaners: HaBBIKAMH
3¢ PEeKTUBHOTO
HPUMCHEHHS
“H()OPMAITMOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B yueOHOIi
JICATEIBHOCTH.
OIIK-5.3. Bnaneer |3Harb: ocHOBHEIE
KYyJIbTYpOi TpeOOBaHUS
Ooubamorpaduueckux HCIIOJIb30BaHUS
HCCIIeIOBAHU u |onbsmorpaduueckux
hopmMupoBaHu TaHHBIX;
OubIorpagpuIecKux YMmern: coOmonarh
CIIUCKOB. npaBuia 0hOpPMIICHUS
oubrorpaduIecKoro
CIIHCKa,
Baaners: HaBBIKAMH
MCIIOJIB30BAHUSI
COBPEMEHHBIX
WHPOPMAITOHHBIX
TEXHOJIOTUH M KYJIBTYpOil
ounbarorpaduIecKux
UCCIIEI0OBAaHUM.
Kon HanmeHoBaHue Kon, HauMeHOBaHNe HHAMKATOPA A0CTHKEHHSI
npogeccuona| mpodeccHoHAIBLHOM npogeccHoHAIbHONH KOMIIETEHIMHU
JIbHOM KOMIIETeHIIUHT
KOMIIETEHIIH
Criocoben TIK- 13.1. [Touumaer 3HaTh. MeToabl
UCTIOIb30BaTh 3HAHUE | MPHUHIUIIBI TTOCTPOCHUS U pa3paboTkn
IK-13 OCHOBHBIX METOJIOB OCHOBHBIE METOJIbl CHCTEM OPUTHHATTbHBIX
UCKYCCTBCHHOTO HCKYCCTBEHHOIO MHTEIIeKTa 1 [A/ITOPHTMOB 1
HUHTCIJICKTA B MPUMEHSIET UX JJISI PEICHUS HpOFpaNiMHBIX
nocneaytoueii 3a1a4 MPO(eCCHOHANBHOIM peHeHiH ©
IpodeccHoHATBHOM ESTENBHOCTIL, MCIIOJIb30BAaHUEM
’ COBPEMEHHBIX
JIEATEIIbHOCTH B eXHOTOMIL
Ka9ecTBe Hay4HBIX IK- 13.2. Hccnenyer |Ymers: CTaBUTH|
COTPYAHUKOB, 5 HAIPABJICHHUS [IpUMEHeHHs [341A41 U aJlanTHpPOBaTh
TpernoaBaTenc CHUCTEM UCKyccTBeHHOro MCETOABRL M AJITOpPHTME]
06pa3013aTenVLme B — [ MAUIMHHOTO 00yueHHs
OpraHU3aIMi BBICIIETO
Ppa3IMYHBIX MPEAMETHBIX
o0Opa3oBaHuUs, ..
oOJacreii;
HHDKCHEPOB, IIK- 13. 3. BeiOupaer Bianers:
TEXHOJIOTOB.

KOMILJICKCBhI METO/IOB H
MHCTPYMEHTAJIBHBIX CPEICTB
HCKYCCTBEHHOI'O MHTEIJIEKTA

MMOCTAHOBKOII 3a1a4 MO
AIanTaly Win
COBEPIICHCTBOBAHHIO




JUTSL peleHust

npodeCCHOHANBHBIX 33]1a4 B
3aBHCUMOCTH OT 0COOEHHOCTEM
MPEAMETHOM 00JIaCTH.

METOIOB ¥ AJITOPHTMO
TS pereHus
KOMILJIEKCa 3aa4
MpeAMETHON 00J1acTH

B

4. CTpykTypa M coep:KaHue TUCHHIINHBI (MOTYJIs1)

4.1. CTpyKTypa JTUCHUIJIMHBI (MOIYJISA)

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUII, /2 YacOB.

No Bunbi yue6Hoii padoTsl, BKII0OYAA DopMBbI TEKYLIET0
n/n CaMOCTOSITeJIBHYIO pa00Ty CTYACHTOB M| KOHTPOJISA YCIIeBAeMOCTH
TPYA0eMKOCTh (B Yacax) (no neoensam cemecmpa)
K C ®DopmMa IPOMeKYTOYHOM
OHT;KTHaﬂ aMOCTOﬁﬂTeJIbHa aTTecTANMA (no
pabora s1 pabora cemecmpanm)
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WCKYCCTBEHHBIN
WHTEJJIEKT U OCHOBHBIE 10110 | 8 8
METOAbI MAIIMHHOTO
o0ydeHus 11t paboThI ¢
4
Cucremsl r1y0OKOro 4| 6 7
oOyueHus
OO6yuenue ¢ 444 3
MMOIKPEIUIEHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
ITloozomoska k sx3amery
OO6mmas TpyI0eMKOCTh, B [pomexyTouHast
gacax dopma
72 |18 | 18 | 18
3auer *
18 _
3aueT ¢ OLUEHKOI
Ox3aMeH
4.2. Conepxanue TMCUMILTAHBI (MO1YJIS)
Ne i/ HanmeHoBaHHMe MOIYJIsSI, COICPIKAHUE q

aChbl

1 «BBeneHnue B HCKyCCTBeHHLIﬁ HHTCJIJCKT U OCHOBHBIC METOAbI




MAIIMHHOTO 00y4eHUs Il pa00Thl ¢ TA0JTUYHBIMH JTAHHBIMI»

Jlexnun 1
1.1-1.5 [OnmmoHanpHO: MaTeMaTUYEeCKUI JIUKOE3 o 3JIEMEHTAM 1
MaTeMaTUYeCKON CTaTUCTUKH, JTUHEHHON anredpbl 1 MaTeMaTUYECKOTo
aHasm3za. |
OcHOBHbIE 3a/ladyll CHCTEM MCKYCCTBEHHOI'O HHTEJUIEKTA.
Knaccudukanus, xmacrepusanusi, perpeccus. Tumbl MaIIMHHOTO
OoOydeHHus: ¢ yuyuTeleM, 0e3 Y4YUTENs, C YACTUYHBIM IPUBJICUYEHUEM
yuuTens, 00y4eHue ¢ MOKPEIICHUEM.
Knaccudukanuss Ha mnpumepe anroputma  K-Omrpkaimmx
cocemeii  (KNN) [OnmmonanbHO: BBICTpBIM  MOMCK — OMMIKAKIIMX
cocezieil.]. MeTpuKHU OlLIEHKH KiIacCU(UKAIMK: MOJHOTA, TOYHOCTh, FI,
ROC, AUC. BanunanmonHast u TectoBasi BeiOopka. Kpocc-panmnanus.
Pabora ¢ xaTeropuanbHbIMU IPU3HAKAMHU.
Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 -
ko3P uumeHT nerepMuHanuu. JIuHelHas perpeccus, MOJIUNHOMHUAIbHAS
perpeccusi. IlepeoOyuenue u perynspusanus, TrpeOHeBasi perpeccus,
LASSO, ElasticNet.
Jluneitnple wMomenu ans  knaccudukauuu. IlepuenTpow,
JOTUCTHYECKAss  perpeccus, IOJIHOCBA3HBIE  HEHPOHHBIE  CETH,
CTOXACTUYECKUI TPAJUEHTHBIA CIYCK M OOpaTHOE pacHpoCTpaHEHHE
rpaaueHTa. Peryisipusanmst TMHEHHBIX MOJIeNel KilacCH(pUKAINNN.
Knacrepusanus, k-means, k-means++, DBSCAN,
arjioMepaTUBHas KiacTepusauus. MeTpuku OlleHKU KilacTepu3aluu.
ANTOpPUTMBI, OCHOBaHHbIE Ha TPUMEHEHHH DPELIAOIIUX
nepeBbeB. Kpurepun pasnenenust ysia: MHPOPMALMOHHBIN BBIMTPBIL,
kputepuil JpkuHu. AHcaMONIu pelaroIuX JepeBbeB: CIy4yaiHbIH Jiec,
rpaJueHTHBIA OYCTHHT.
Meton omnopHbeIx BekTopoB. Ilpsimas u oOpaTHas 3anaya.
Omnpenenenne oNOPHBIX BEKTOPOB. S 1epHBIN TPIOK.
HauBHblil  GaiiecoBckuii kiaccupukarop. MeToAbl OLIEHKH
pacrpenesieHuss NpU3HAKOB. EM-anropurM Ha nOpHUMeEpe CMECH
rayccHaH.
MeTtonpl 0Ge3rpaJueHTHON ONTHMHU3ALMU: CIY4YalHbI TOUCK,
hillclimb, omxur, rereTnueckuii aTropuT™.
Jlaboparopubie padoThl 8
JIP1.1 MeTtonbl paboTsl ¢ Tabauiamu B Python. Arperamus u Buzyanuzanus 2
naHHbIX. [IpoBeieHrne NepBUYHOrO aHaIN3a JaHHBIX.
JIP1.2 CIOJIb30BAaHUE U CpaBHEHHUE aNTOpuUTMOB Kiaccupuranuu: kNN, 2
pelarolme 1epeBbesi 1 X aHcaMOJIH, JIOTUCTHYECKAs PEerpecCHsl.
JIP1.3 Hcnonp3oBaHne W  OIEHKAa adroputMoB perpeccun. Ilogbop 2
ONTUMATBHBIX
1apaMeTPOB PErPECCUU
JIP1.4 OnTumMu3alMoHHbIe 337a4ui U uX pemieHus. [logbop rumepmapameTpoB 2
JITOPUTMA C IOMOIIBIO METO/I0B ONITHMHU3ALIHH.
IlpakTuka 10
I1P1.1 IIporpaMMHO-aJITOPUTMHUYECKOE OCBOSHUE MaTEpHaIa 10
CamocrosiTesibHas pabora 8
CP1.1 [TpopaboTka yueOHOTO MaTepHraia JESKIIHi 2
CP1.2 [ToaroToBka K 1a00paTopHbIM paboTam 4
CP1.3 [ToaroToBka K pyoexHOMY KOHTPOJIIO 1
CP14 Jlpyrue BUIbI CAMOCTOSITEILHON pabOThI 1
Jlekumnu q




2.1-2.3 Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX ceTell 1 00yueHue ¢ 4

MOMOIIIBI0 OOPAaTHOTO pacipocTpaHeHus rpaguenrta. [lonsrue 63t4a u

AIOXH.

Pabora ¢ n300pakeHUsIMHU € TOMOIIBIO HEHPOHHBIX ceTeil. CBepTOUHbIE

HeliponHsle cetu. Omepanuu cBepTokK, max-pooling. IlomynspHbie

ApPXHUTEKTYphl CBEPTOUHBIX HeHpOHHBIX ceTeil: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpauncheproe oOyueHue.

OO6pabotka TexcTtoB. PaboTra ¢ ecTeCTBEHHBIM SI3BIKOM C IOMOIIbIO

HEHPOHHBIX ceTel. BekTopHbIle mpencTaBieHus s Tekcra: word2vec,

skipgram,

CBOW, fasttext. PexyppenTnsie nefiponnsie ceti, LSTM, GRU.

Tpancdopmepst, BERT, GPT.

JlabopaTopHbie paboThl 6
JIP2.1 Knaccugukanus n3o0paxenuit u TpanchepHoe oOyueHue. 3
JIP2.2 Pabora ¢ TekcTamMu U X BEKTOPHBIMU ITPEJICTABICHUSIMU TEKCTOB. 3

IIpakTuKa 4
np 2.1 IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 4

CamocrosiTesibHas padoTa 7
CP2.1 [IpopaboTka yueOHOTO MaTepraia JEeKIHi 1
CP2.2 [ToaroToBka K 1a00paTopHBIM paboTam 4
CP2.3 [ToaroroBka K pyoeKkHOMY KOHTPOJIIO 1
CP2.4 Jpyrue BubpI cCaMOCTOSTEILHON pabOThI 1

«O0y4eHne C MoJAKPEICHUEM

3 | Jekuun 4

3.1-3.2 [TonsiTust areHTa, Cpebl, COCTOSTHUS, IEUCTBUI U Harpaapl. OYHKIHS

neHHoctu cocrosinus (Valuefunction) u ¢yHKIus kKadecTBa JeCTBUS

(Qfuntion).

OnTtuMuzanusi CTpaTerdd C TIOMOIIBI0 MaKCUMM3alMU  (PYHKIHIA 4

LIEHHOCTH U KadecTBa. Q-o0ydeHue.

['my6okoe obyuenue ¢ moakperuiearneM. Deep Q-Networks, Actor-critic.

Jns yposnst skeneptHbiii: REINFORCE, A2C, PPO, DDPG.

Jlaboparopubie padoThl 4
JIP3.1 [Tpumenenue Q-Networks 175 peneHust IpoCThIX OKPYKEHUH. 4

IIpakTuka 4
11P3.1 IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE MaTepHaIa 4

CamocrositenbHas pabora 3
CP3.1 [TpopaboTka yueOHOro MaTepuaa JeKIui 1
CP3.2 [ToaroroBka k 1a00paTopHbIM paboTam 1
CP3.3 [ToarotoBka kK pyoexHOMY KOHTPOJIIO 0

5
CP3.4 Jpyrue BUIbI CaMOCTOSTENBHON pabOThI 0
5

5. O6pa3zoBare/ibHbI€ TEXHOJIOTHH
B mporecce mnpenonaBanuss MoJysisl MCHOJB3YIOTCS CIIEAYIONIHME METOJBI, CPEICTBA U
0OHOBIIsIEMOE MPH HEOOXOAMMOCTH IPOTPaMMHOE 0OecTieueHre HHPOPMAITMOHHBIX TEXHOIOTHIA:
— e-mail npenonaBarens;
—  DJIGKTPOHHBIE Y4eOHO-METOAMYCCKHE MaTepuaabl Ul OOECIeYCHHsS CaMOCTOSTEIbHOMN
paboThI CTYICHTOB;
— CIIMCOK caiToB B cetn «MHTepHET» IS MOMCKA HAyYHO-TEXHUYECKOH HHOOpMAIMH TI0
paszienam JUCIUTUIHHBI,
—  MaKeThl MPUKIAIHBIX IPOrpaMM, Harpumep, pytorch.



6. YueOHO-MeTOaMYEeCKOe o0ecneyeHHEe CAMOCTOSITEIbHOH PadoThl  CTYJAEHTOB.
OuneHoyHble cpeIcTBa I TeKYyIIero KOHTPOJIA  YCHeBaeMOCTH,IPOMEKYTOUYHOM
aTTecTalH 10 HTOraM OCBOEHUS! TMCIUILIMHBI.

Jnis obecriedeHus: CaMOCTOSITENIbHOM paboThl CTYAEHTOB 0 Mo yio chOpMUPOBAH METOINYECKHI
KOMIIJICKC, BKIHOYAIOIIUN

B ce0s cieayromye yaeOHO-METOINYECKUE MaTePHAITHI:

1. Ilporpamma Kypca.

2. Y4eOHUKH U yIeOHBIC TTOCOOMS.

3. Cncok azipecoB caiiToB B MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT» (nanee
— ceThb «HTEpHETY), CoepKaIMX aKTyalbHYI0 HH(OpMaIHIo 1Mo 61okam Moyss.
bubnuorpaduueckne cchlIky Ha yuyeOHbIE U3AaHUs, BXOSIINE B METOAMYECKHIA KOMILIEKC,
MIPUBEICHBI B IIEPEYHE OCHOBHOM ¥ JIOTIOTHUTEIHPHON Y4eOHOM TUTepaTyphl, HEOOXOIMMOMN ISt
ocBoeHus Moy (pasnen 7).

K nononnutenbHBIM MaTepraiaM TakKe OTHOCUTCS MepeueHb pecypcoB cetu «MHTepHeT»,
PEKOMEHIYEMBIX ISl CAMOCTOSTEIbHOM paboThI pu ocBoeHnu Momysst (paszaen 7). CTyaeHTs
MOJTY4YaloT AOCTYI K yKa3aHHBIM MaTepuajjaM Ha IEPBOM 3aHSATHH 110 Moayo.

7. OueHouyHble cpeacTBa I TeKyllero  KOHTPOJS  yCleBaeMOCTH,
NMPOMEKYTOYHOM aTTecTallun

ONMCAHME NOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHU S
KOMIETEHIIA HA PA3JIMYHBIX STAIIAX UX ®OPMUPOBAHUS,
OIINCAHME HIKAJI OHEHUBAHUSA

®onp ouenounbix cpeacts (POC) mpenycMaTpuBaeT clieayrolee:

— OIMCaHWE KOMIUIEKCA MOKa3aTelel — JECKPUIITOPOB OCBOCHUS KOMIIETEHIIMN B BUJIE
pe3yabTaTOB 00YYEHUSs, KOTOPBIC CTYICHT MOXKET MPOJIEMOHCTPUPOBATH (

— (tabnuma 1). [ns KOHTPOIS JOCTUXKEHUS KAXKA0T0 U3 HUX MPETyCMOTPEHBI OIEHOYHbBIS
CpezacTBa B BHJIE BOIIPOCOB, 3aJJaHUN U T.J1.;

— 0003HauYeHHE KPUTepHeB — ITPABUJI PUHATHS PELICHUS IO OLIEHKE JOCTUTHYTBIX
pe3yabTaToB 00ydeHus U ¢(hOPMUPOBAHHOCTH KOMITETEHIIHH.

Hanpuwmep, B kauecTBe mIkaibl orieHnBanus npuHuMaetcs 100-0anpHas cuctema ¢ BeIIelIeHuEM

(rpaganueit) OLEHOK:

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

TUMOBBIE KOHTPOJILHBIE 3A JAHWS WJIN WUHBIE MATEPHAJIBI,
HEOBXOJUMBIE JIJ151 OEHKHU 3HAHWI, YMEHUI U (UJTA) ONIBITA
NESTEJBLHOCTH, XAPAKTEPHA3YIOIINE DTATIBI ®OPMUPOBAHUSA

KOMIETEHIUI B MPOLECCE OCBOEHHUSI OBPA3OBATEJILHOI

ITPOTPAMMEI

BreimmyckHuK, OCBOMBINHMI 00pa3oBaTelbHYI TMPOrpaMMy, JIOJDKEH 00JanaTh
npodeccnoHaTbHBIMI KOMITETEHITUSMU 110 TEMATHYECKUM MOJIYJISIM MTPOTPAMMBI:



Kon HanmenoBanue PesynbraThl 00y4eHus
TEMaTH4ECKOI 0
MOZYJIS
BBenenue B 3HaHuA:
UCKYCCTBEHHBIN — TEOpPETHUYECKHE OCHOBBI aHAJIN3a JAHHBIX U MAIIUHHOTO
WHTEJUICKT U o0yJeHus;

OCHOBHBIC MCTOABI

— crnenuuka paboThl AITOPUTMOB MAIIMHHOTO 00Y4EHHS.

MAaIlIMHHOI'O OGy‘IGHI/IH YMeHusa:

A7 pabOTHI C - TpPUMEHEHHE METOJ0B MAIIMHHOTO OOYYEHHSI, TOATOTOBKA
TabJIMIHBIMH JAHHBIX U UHTEPIIPETALU PE3yIbTaTOB.

JaHHBIMH HaBbiku (ONBIT AeSITEJIbHOCTH):

- HHTEPECYETCS HOBBIMU TPEHIAMH B CBOEH
npo¢eCCUOHAIBHON OTPACIIH, PACCMATPUBACT MX C TOUKH
3pEHUS] IPUMEHEHHS B CBOEH JEATEIbHOCTH;

- OIIEHMBAET MPUMEHUMOCTh AJITOPUTMOB,
BO3MO>KHBIEPHCKH H MOCJICJCTBHUS OUTUOOK, HAXOIUT
ONTUMAJILHBICPEIICHUS I padounx 3a1a4

Cucremsbl [ITyOOKOTO 3HaHu:
oOyueHus - NPUHLHUIBI 00yYEeHUs U IPUMEHEHUsI HeHPOHHBIX CeTeH.

- apXUTEKTYpHI TITyOOKHUX HEHPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU PAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUN U TEKCTOB;

Ymenus:

- HacTpoiKa HEOOXOJMMOTO OKpPYKEHUs 1Ji paboThl C
HEHPOHHBIMU CETSAMHU.

- NpUMEHEHHUE U JoOOyYeHHEenpea00yUEeHHBIX
HEHPOHHBIX ceTel U3 TOCTYIHBIX ONOINOTEK

HaBbIkHu (ONBIT AeSITEJIbHOCTH):

- BJIAJICET HAaBBIKOM MPOBEACHMUSI ITOJIHOTO LUK
BBIYHCIUTENIHOTO SKCIIEPUMEHTA, OTPAXKEHHS X0/1a
BBITIOJIHEHUS MIPOEKTA U MTOJIyYEHHUS PE3YJIbTAaTOB B
OTyeTax U JJOKYMEHTAllUH;

- BJIQICET HABBIKOM HCIOJIb30BAHHUS CYIIECTBYIOIINX
MIPOTPaMMHBIX OMOIHOTEK B MOJIENICH, CO3TaHUsI
MPOrpaMMHBIX peann3anuil rTyOOKuX HEHPOHHBIX ceTel




OOyuenue ¢ 3HaHuA:

HOJIKpEIICHUEM - TEOpPETUYECKHE OCHOBBI U AJITOPUTMBI OOYUEHUS C
MOJIKPETIICHHEM;

- [pUMEHeHHe 00yUYeHHMsI C IOJKPEIIICHUEM JUIsl
MPAKTUYECKHX 33/1a4.

YMenus:

- BBIOOp W peanu3aius aropuTMOB 00yYeHHS C
MOJIKPEIJICHUEM C YUETOM CHelU(DUKU 3ajauu

- ajanTainys U HaCTPOHKa alrOPUTMOB OOyUEHUS C
MOJKPEIUIEHUEM 10]] OIIPEAETICHHYIO CPeLy.

HaBbIkH (ONBIT J€eSITEJILHOCTH):

- HHTepecyeTcs HOBBIMHU TPEHJAMU B CBOEH
npoeCCUOHATLHON OTPACIIH, PACCMATPUBAET UX C TOUKU
3peHUs] IPUMEHEHUS B CBOEH J1€ATEIIbHOCTH;

- BIIaJICCT HAaBBIKOM HCIIOJIb30BAHUS CYIIECTBYIOLINX
IIPOrpaMMHBIX OMOJIMOTEK U MOAETIeH, CO3TaHus
MPOrPaMMHBIX PeaN3aluii Ha OCHOBE aJITOPUTMOB
00y4eHHUs C MOAKPEIIEHUEM

CpencTBa sl OIIGHKH Pa3IMYHBIX YPOBHEH (hOPMUPOBAHHSI KOMITETCHIIMN 110 KATETOPUSIM
«GHATh», «YMETbY», «BIAJCTh)» O00ECIEUMBAIOT pPEATHU3AIMI0 OCHOBHBIX MPUHIMUIIOB KOHTPOJIS,
TaKuX KaK 00BEKTUBHOCTh u HE3aBUCUMOCTb, MIPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCUUTIIMHAPHOCTb.

C yderoM 3TOro KOHTPOJIbHBIE BOMPOCH (3amanus, 3anayu), Bxomasamme B POC, mis
Pa3IMYHBIX KaTErOpUil U ypOBHEH OCBOCHUS KOMIIETEHIIUNA MOTYT UMETh CIEAYIOLIUI BUI.

3HATH
IIpumepnr:

Tunsl 337124 MaTMHHOTO 00YYEHUS U KIJIACCHI AJITOPUTMOB, K HUM NPUMEHSIEMBIE.

2. OcCHOBHBIE HaNPaBJICHUS PA3BUTUS UCCIIETOBAHHUMI B 00JIACTH CUCTEM UCKYCCTBEHHOTO

MHTEJJIEKTA.

3. Teopernyeckrie OCHOBHI aJITOPUTMOB MAITHHHOTO OOyYECHHS.

YMETD IIpumepsnr:

1 IloaroToBUTH AaHHBIE K HCIIOJIB30BAHUIO AITOPUTMA MAIIMHHOTO O0yUEHUSI.

2. OrneHuBaTh KAYECTBO PELICHUN CUCTEM MAIIMHHOIO 00yUeHHUs.

3. AmanTHpoBaTh aJTOPUTMBI MAIIMHHOTO OOYYEHHS K PEIICHUIO IPAKTHUECKUX 3a/1a4.
BJIAJETDH
IIpumepsbr:

1 Merononorus pa3paboTKU pelIeHUH MalTMHHOTO 00y4eHusl.

2. Ilpumepbl MPaKTHYECKOTO MPUMEHEHHS apXUTEKTYP UCKYCCTBEHHOTO HHTEIIICKTA.

3. MeToasl OHJIANH TCCTUPOBAHUA pCIJ_IeHI/Iﬁ MAalIMHHOT'O O6y‘-ICHI/I$I.



METOAUYECKHUE MATEPUAJIBL, ONPEAEJIAIOIMUE ITIPOLIELYPbI
OIEHUBAHMUSA 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITAM

[Ipumepsl (MakeTbl) METOAMYECKUX MATEpPUAJIOB, ONPEAEIISIOIIUX MPOLEAYPbl OLICHUBAHUS
3HaHU, yMeHUH U (WI1) ONbITA AEATEIbHOCTH

HaumeHnoBanue Kparkas xapakrepucTuka IIpencraBienue
OLICHOYHOI0 OLICHOYHOT'0 CpeaAcTBa OLICHOYHOI0 CPeACTBA
cpeacTBa B (honpe
Texymuii KOHTPOJIb CpencTBo NpoBEPKH OCBOCHHUS Komruiekts! 6uneTo
yCIIEBAEMOCTHU YPOBHEH «3HATBY, KYMETb)» (3aganuii)

KommuiekT OusieroB (mpuMepHbIi)
buner 1.
11 BaitecoBckuii kiaccugukarop. Onenka npusznakos (Gaussian, Bernoulli,
Multinomial). EM airopurm.
1.2 Knmacrepusarus. KMeans, KMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciy4aiinblii jiec.
2.2 Merpuueckwuii knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 JIuneiinas perpeccusi. LASSO, LARS. CART.

3.2 NlepeBss pemenuii. Uadopmannonnslii Berpeim. Ommbdka knaccudukanmy,
sHTponus, kpurepuid [xunu. [IpyHunr.

buner 4.

41 TnoGaneubiii ouck. Cryuaitneiid mouck. Gridsearch. Cnyuaitnoe
omyxxnanue.baiiecoBckast onTuMu3aIus.

4.2 Jlunetinas perpeccus. [lomnaomuansHas perpeccus. [ peOHeBas perpeccusl.

buner 5.
51 AdaBoost. I'paaneHTHBIN OYCTHHT PEIIAIONINX ASPEBbEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku KiiacTepu3aruu.

burer 6.

6.1. Ouenka knaccudukanuu. DpdextuBHocTs o [Tapeto. Precision-Recall 1 ROC

kpuBsie. AUC.

6.2 Heiiponnsie cetu. [lepuentponPo3enbnarrta. OOpaTHOE pacipoCTpaHEeHHE TPAJIUCHTA.
Oyukiun aktuBaun. Softmax.

bumer 7.

7.1 Jlokanpubiit mouck. HillClimb u ero pasnoBumnoctu. Otmxwur. I'eHeTHYecKwHii
AJITOPHUTM.

7.2 MeToJ1 OOpHBIX BEKTOPOB. S pa.

Ilepeuyens 1abopaTopHBIX padoT (MPUMeEPHBbIH)

O0mme pexoMeHaLMH K J1a00paTOPHBIM padoTaM: Ul pasHbIX YPOBHEH MOATOTOBKH
CTYACHTOB MOKHO HCIIOJB30BATh PA3HYIO FJ'Iy6I/IHy panun3anu peuICHUsA. TaK, IJid CTYACHTOB
HETEXHUUYECKUX CIIEHUAIBHOCTEN 3aJaHNE MOKET 3aKJII0YaThCsl B IPUMEHEHUH T'OTOBBIX
METOZ0B U3 OMOINOTEK WM 3alI0JTHEHNEM MPOITYCKOB B IPOrpaMMax, rjae 0oJibIias 4acTh



IMOATOTOBJICHA IPCIOAABATCIICM. HJIH CTYACHTOB TCXHUYCCKHUX CIICLMAILHOCTEH 3aJaHHe GYI[GT
3aKJII0YaThbCA B pC€ajin3dallii aJilrOPUTMOB 0e3 UCIOJb30BaHNs TOTOBBIX pemeHI/Iﬁ.

JIP1.1 Mertoasl pabotel ¢ Tabmunamu B Python. Arperaius ¥ BuU3yaau3aius JaHHBIX.
[IpoBeaeHue NEpBUYHOTO aHANIM3A TAHHBIX.

Ienu: u3yueHne MeTOMOB pabOTHl ¢ AaHHBIMH B PythOn u mpoBeneHHe MEPBUYHOIO
aHaJIM3a JaHHBIX.

3amanue: 3arpysure gataceT B pandasmatadpeiivM. BbiBemuTe OCHOBHBIC MapaMETPhI
nataceta. Ompeaenurte, CKOJIBKO B JaTaceTe CiydaeB OTCYTCTBUSI Mpu3HakoB. Omnpenenure,
CKOJIbKO TIPU3HAKOB SIBJISIOTCS KaTErOpHAIbHBIMU. BHU3yanusupyiTe pacnpeseieHue Mpru3HaKoB
o KJ1accaM. Buzyanusupynre 3aBUCUMOCTb MEXAY MPU3HAKAMH.

JIP1.2 HUcnonb3oBanue u cpaBHeHHE anroputMoB kiaccupukammu: KNN, pemaromme
JIepeBbs U UX aHCaMOJIH, JIOTUCTHYECKAs perpeccusl.

Lenu: npuMeHEeHre U OIIEHKA AITOPUTMOB KJIACCHU(HKAIHH.

3amaHue:

Paznenmure naracer Ha oOyyarommid W BIMJAIMOHHBIA C COXpaHEHHEM MPOIOPLHUI
kiaccoB. Knaccudunupyiite Toukn u3 naracera ¢ nmomoipko anroputmMoB KNN, sorucriueckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. [Tonbepure nydmme mapameTpsl aJropuTMOB
CIIOMOLIbIO BaIMJAIIMOHHOM BbIOOpKU. CpaBHHUTE BpeMs paObOThl aITOPUTMOB U 3aBUCUMOCTh OT
penoOpabOTKU TaHHBIX.

JIP1.3 Hcnonp3oBaHHWE U OLEHKAa alropuTtMoB perpeccuu. I[logdop onTtuMaibHBIX
[IapaMeTPOB PErPeCcCUM.

Lenu: u3ydyeHue anropuTMOB PETPECCHH.

3ananue:

[IpumenuTe MeTo1 TMHEWHOMN perpeccuu JUls pelieHus 3a1auu Ha qaracere. JlobaBbTe B
JaTaceT MOJMHOMUANIbHBIE TIPU3HAKU. J[00aBsiiTe MpU3HAKU MOKA HE YBUUTE NepeoOyueHue
Ha BaymanonHoMaaracere. [Ipumennre rpedHeByro perpeccuto u LASSO, uro0b1 n30aBUTHCS
OT Niepeo0yUeHHsI.

JIP1.4 OntuMu3anMoHHbIe 3a/1a4 U UX perneHus. [log0op runepnapamMeTpoB alropuTMa ¢
MIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: u3yueHne anropuTMOB PEIICHUS ONTUMU3AIIMOHHBIX 33/1a4.

3anaHue:

1 OntumusupyiTe UIMHY MapIipyTa B 33a4e KOMHBOSDKEPa C MOMOIIBIO aJTOPUTMOB

hillclimb, omxura u reneTryeckoro aroputMa. BeiBeinTe NOTyYIUBIIMICS YTh U €T0

JJTHHY.

2. OnTumMu3upyiTe TruUneprnapamMeTrpbl ajlropuTMa MalIMHHOrOo oOyudeHus (Ha BbBIOOp) C

MOMOIIBIO CIYYaifHOrO MOWCKa, TMoKMcKa no pemerke, anroputMa hillclimb, renernueckoro
aJIrTOpUTMA.

JIP2.1 Knaccudukamnms n3odpaxeHuii u TpaachepHoe o0yueHue.

Lenu: n3yyeHne METOA0B IITyOOKOro 00y4eHus A paboThl C H300paKEHUSIMH.

3ananue:

3arpy3uTe JaTtaceT M co3JaiTe UTepaTrop I MOJENH TIyOOKOoro oOydeHus. 3arpys3ure
npenoOydennyo Ha ImageNetcseprounyio cets (AlexNet, VGG uau ResNet) u mobaBsTe K
backbonemonHocBs3HbIi cioii mst o0ydeHus. OOyunTe HEWPOHHYIO CETh Ha, BU3yalW3WPOBAB
rpaduk QyHKIMHM TOTeph Ha oOydaromied M BaluJallMOHHOW BbIOOpKe. Peamusyiite mMomynb
MIPUMEHEHUs] HEHPOHHOM CeTH K JaHHBIM, IPOBEPHTE KAUeCTBO 00YUEHUs Ha TECTOBOM BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu M UX BEKTOPHBIMU MPEACTABICHUSIMH.
Lenu: nzydyenue Mozeneil BEKTOPHOTO MPEACTABICHUS TEKCTOB.
3amanue:



Ckauaiite npeno0y4eHHbIe BeKTOpa i1s cioBapst. C moMomibo 106010 KiaccudukaTopa
mamuaHOoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCTI U3 1aTaceTa Mo CyMMe
BEKTOpOB cioB. Kimaccudumupyiite Tekctsl ¢ momonibio LSTM cetn.

JIP3. 1 Ilpumenenue Q-Networks mist pemeHus poCcThIX OKPYKESHUI.

Lenu: u3ydyeHnue npuMeHeHust 00y4eHuUs C MOJIKPEIJICHUEM [T PELIeHUH 3a/1a4 KOHTPOJISL.
3anaHue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh I pemeHust okpy:kenus LunarLander.

IIponietyps! OlleHUBAaHUS 3HAHUN, YMEHUH, (JOPMBI U OpraHU3alMsl TEKYLIEro KOHTPOJISA
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU O0yJarOIIUXCs

Texymuil KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAsI aTTECTAlMsl CTYIEHTOB BEIETCS B
cooTBeTcTBUM ¢ [lonokeHMeM O TEeKylleM KOHTpPOJIE YCIEBAEMOCTH M IPOMEXKYTOUHOMN
aTTecTalluu o0pa3oBaTeIbHON OpraHU3aluu

Texkymmii KOHTPOJIb yCIIEBAEMOCTH

Monyns nenutcs Ha ABa 6s1oka. Kaxkaplii 10K BKIrO4aeT B ce0sl M3y4eHue 3aKOHYEHHOTO
paszzaena, yactu Moayns.

Tekymuilt KOHTPOJIB 10 MO0 OCYILIECTBIISIETCS IO KaJIeHJapHOMY yueOHOMY Tpaduky.
Cpoku koHTposibHbIX Meponpusituii (KM) u cpoku mnoaseaeHuss UTOroB mno Moayiito
oroOpakaroTcsi B pabouMx yueOHbIX IUIaHaX Ha ceMecTp. CTyAEHT IOJDKEH BBIIOJHHUTH BCE
KOHTPOJIbHBIE MEPOIPUSTHS, NMpPeayCMOTpeHHbIe MolysieM K yKa3aHHOMY CpPOKY, IIOCJIE YEero
[IpernojiaBaTeNlb MPOCTaBIseT OajulbHbIE OLIGHKHM, HAaOpaHHBIE CTYAEHTOM IO pe3yJbTaTaM
TEKYIIETr0 KOHTPOJIS yCIIeBaeMOCTH 110 Mopy:ito.

KoHTpOIbHOE MEPONPUATHE CUNUTAETCS BBINOJIHEHHBIM, €CJIA 3@ HETO CTYIEHT IOJIy4YuII
OLICHKY B Oajyulax He HM)X€ MMHHMMAJIBHOW OLEHKH, YCTaHOBJICHHOH HpPOrpaMMOil MOIyis IO
JAHHOMY MEPOIIPUATHIO.

CryneHThl, HE CJAaBIIME KOHTPOJIBHOE MEPONPUSITUE B YCTAHOBJIEHHBIH CpOK,
IPOAOIDKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C MOPSJIKOM, MPUHATHIM 00pa30BaTeNbHON
OpraHu3aIuen.

IIpomeskyToyHasi arrecTauus

DopMOil MPOMEKYTOUHOM aTTECTALMH 110 MO0 ABIISIETCS 3a4eT.

OnenuBanne Mopyns Benercss B COOTBETCTBUM ¢ IlomojkeHneM o TeKyleM KOHTpOJIE
YCHEBAEMOCTHU U MPOMEKYTOYHON aTTECTAllUU CTYJIEHTOB 00pa30BaTEIbHON OpraHn3alllu.

8. YueOHo-MeTOAMYECKOE " MaTepHAJIbHO-TeXHHYECKOe ol0ecrieyenune
AU CHUIIMHBI(MOIYJIfA)

8.1. YueOnas urepartypa:

OcHoBHasl TUTEpPaTypa N0 MOAYJII0

1 MammnHoe o0ydyenue. Hayka 1 HCKyCCTBO OCTPOEHUS aJITOPUTMOB, KOTOPBIE
n3BJIEKAlOT 3HaHus U3 naHHbIX. [lerep @nax. IMK Ilpecc. 2015.

2. T'mybokoe obyuenwue. [lorpyxenne B Mup HelpoHHBIX cetell Hukomenko Cepreit
Uropesuy, Kanypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. OO6yuenue ¢ moxkperuienneM / Carron Puuapn C, bapro Duupro I'., IMK Ilpecc, 2020.

JlonoJiHuTeIbHbIE Y4eOHbIe MaTepPHAJIbI
1. OcHOBBI UCKYCCTBEHHOTO HHTENJIEKTA : yueOHoe nocobue / E.B.bopoBckas, H. A. JlaBbiioBa.
4-e u3n.,nnextpoH. M.: Jlabopatopus 3nanuii, 2020. 130 c.
HckyccTBeHHBIN MHTEIUIEKT ¢ pumepamu Ha Python. [ixxomml Ipatuk. Bunbsime. 2019.
3. Tpuxinagnoe wmamuHHOE oOydeHue ¢ momonibio Scikit-Learn, Keras u TensorFlow:
KOHIICTIIINY, WHCTPYMEHTBI W TEXHUKU JISi CO3JIaHUS HMHTEIUICKTYAIbHBIX CHCTEM , 2-€
n3nanue. XKeponOpenbeH. JInanextuka-Bunbssime. 2020.
Xenpuk bpunk, /[xo3ed Pruuapae, Mapk @esepond «MammaaOe 00ydenney, [Turep 2017.
Kak yunrcs mammna: PeBomronust B 00s1acTé HEHPOHHBIX ceTeil U riyOokoro oOydeHus. SH
Jlexyn. Anmpimaa PRO. 2021.
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6. I'poxaem rmy6okoe obyuenue. Dunpio Tpack. ITurep. 2019.

7. OOyuenue ¢ mouakpericaueM Ha PyTorch. Coopuuk peuentoB. HOcu JIo. JIMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/

8.2. UuTepHeT-pecypchl

[IpuMepHBIii IEpeYEHb PECYPCOB CETH «UHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUH MOAYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammuHOe 00yuenue ot «Bioinformaticlnstitutey
(https://stepik.org/course/4852/promo )

3. Crnenmanu3zanus MammHHOe 00y4eHre U aHAIN3 JaHHBIX OT «IMOCKOBCKUH (U3UKO-
texunyeckuii uHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist npoBenenus copesHoBanuii mo DataScience( https://www.kaggle.com )

8.3. IIporpammMHoe obecrieueHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016

— Awnrtusupycuoe 10 Kaspersky endpoint security

CnpaBouHo-nipaBoBas cucrema “I'apant”

8.4. MaTepuajbHO-TeXHHYECKOe 0O0ecneuyeHue
Onucanne MaTepuaAILHO-TEXHUYECKOI 6a3bl, HEOOXOTMMOIi 1JIs1 H3yYeHHs] MOTYJIsI

[Tepeuenp MaTepraIbHO-TEXHUUECKOTO oOecnieueHus Moyis

Ne /11 | B 3agsrtuii Bun n HaumeHoBaHue 000py10BaHUS
1 |JlekunoHHBIE AynuTopuu ¢ MyJIbTUMEIUWHBIMY CPEACTBAMH, CPEICTBAMU
3aHATHA 3BYKOBOCIPOU3BEACHUSA U UMEIOIINE BBIXO B ceTh «HTEpHETY.
[Tomerienus 171t MPOBECHUS ayJUTOPHBIX 3aHATUH, 000PY/10BaHHbIE
yueOHOI MeOenbio
2 |JlaGoparopubl  |KoMITBIOTEPHBIH KIIacC ¢ KOMILJIEKCOM IMPOTPaMMHBIX CPEJICTB,
€ paboThI MO3BOJISIIOIIMX KaXJIOMY CTYAEHTY pa3pabaThiBaTh IPOrpaMMHbIE
pean3alnuy NpaKTHUYEeCKUX 3a1a4 B X0/I€ BBIIOJIHEHHUS 1a00paTOPHBIX
pabot

3 |CamocrositensH |bubnmoreka, nMeromias pabodre MecTa IJisi CTY/IGHTOB. AyJIUTOpPHUH,

ast pabora OCHAIIIEHHBIE KOMIIBIOTEPAMH C JIOCTYIIOM K ceTH «HTepHET»

4  |[IpakTuka KoMnbroTepHslii KJ1acc ¢ KOMILUIEKCOM ITPOTPaMMHBIX CPEJICTB,
MO3BOJISIFOIINX KaXJIOMY CTYAEHTY pa3pabaThiBaTh MPOrpaMMHbIE
peann3alnuy MpaKTHYEeCKUX 3314 B X0/I€ BBIIOJIHEHHUS 1a00paTOPHBIX
pabot



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/

Pa6ouas nmporpamma nucuuruinHbl «CHUCTEMBI HICKYCCTBEHHOTO MHTEIIEKTa» COCTaBIieHa B
cootBercTBUH ¢ TpeboBanusamMu OI'OC BO no cnenunanbroctn 04.03.01. «Xumus (ypoBeHb
OakayiaBpuaTa)», yTBEp>KJIECHHOTO IpHKa3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
@enepauun ot 17 uronga 2017 1. Ne 671

[Tporpammy cocraBuia: K.¢p-M.H., foreHT Kokypxaea P.M-b.

PaGouas nporpamma o00peHa Ha 3aceaHuu Kapeapbl XUMHU

IIporokoin 3aceqanust Ne 7 or «_ 13 » mapra 2025 .

PaGouast mporpamma o0700peHa y4eOHO-METOJMYECKUM COBETOM XHMHUKO-OMOJIOTHYECKOTO
¢bakynbTera

[Iporokoi 3aceqanmst Ne 6 or « 18 » mapra 2025 r.



CeeeHus 0 mepeyTBep KIeHUMN MPOrpaMMbl HA OYePeAHOI YUeOHbIN IoJ U PerucTpauuu
U3MeHEeHU

YyeOHbIi Penrenue BHecennnlie namMenenus IToamuce 3aB.
roj Kadeapbl kadeapoi
(Ne mpoTokoia,
JiaTa)




