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Pabouas nmporpamMma AUCHUIUIMHBL pa3paboTaHa B cOOTBETCTBHM ¢ DenepanbHbIM rocyaap-

CTBEHHBIM
oOpa3oBaTenbHbIM cTaHAapTOM Bbiciiero oopaszoBanus (GI'OC BO 3++) mo HanpaBlIeHUIO MO-
rotoBku 09.03.01 MadopMaTrka 1 BEIYMCTUTENbHAS TEXHUKA, YTBEPKIACHHOTO TTprKazoM M-
HOBPHAYKHU POCCHMU ot 19 centsdps 2017 rona Ne 929 Ha ocHOBaHMH yueOHOTO IJIaHA
npunstoro YMC HI'TY

npoTokoa ot 17.12.2024 Ne6

Pabouas nporpamma ogobpena Ha 3acenanuu kadeapsl BCT nporokon ot 05.03.2025 Ne6

N.o. 3aB. kadeapoii aA.1.H, goueHt, KepHepuyk J1.B.

(Tmoamucs)
[Iporpamma pekoMeH0BaHA K YTBEPKACHUIO yueHBbIM coBeToM nHcTuTyTa MPUT, ITpoTokon

ot 22.04.2025 Ne3

PaGouas mporpamma 3apeructpupoana B YMY, perucrpanuonusiii Ne 09.03.01-c-46

Havansauk MO Cesprokosa E.I'.

3aBenyromias otnenaom komiuiekroBanus HTh H.N. KaGanuna
(moxnuce)
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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

Hacrosmas paGouas nporpaMma TUCHUIUIMHBI YCTaHABIMBAeT TPeOOBAaHUS K 3HAHUIM
U YMEHUSIM CTYJEHTa, a TaKXe OIpENeNseT COJAEp)KaHWE W BHUJIbl YUYEOHBIX 3aHATHH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» denepanbHBIM TOCYIAPCTBEHHBIM 00pa3zoBaTelbHbIM cTangapToM (PI'OC 3++) mo
HaNpaBJICHUIO  MOATOTOBKM  (ypoBeHb  OakamaBpmara): 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAY,

* OcHOBHOI mpodeccHoHaTbHOW 00pa30BaTeNbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKAY,

* YuebubM tanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 09.03.01
«MHdopmaTrka 1 BIYUCIUTENbHAS TEXHUKA.

[lpy  ocBOEHMM  JMCUMIUIMHBI  IUIaHUpYeTcs  (OPMHPOBAHME  KOMIICTEHIIHH,
npenycmorpeHHbix OIIOII Ha ocHoBe ®I'OC 3++ no HampasieHuto noarotosku 09.03.01
«MHpOpMaTHKA M BEIYMCIUTENbHAS TEXHUKA» (YPOBEHb OaKajaBpHara)

Koa komnereHuuun Doby
110 ®FOC 3++ PMYJIMPOBKA KOMIIETEHIIUU
IIpodeccrnonanbHbIe KOMIIETEHIIUA
[K-7
(09.03.01/05
CrCTeMbL Crioco0eH UCTI0Ih30BaTh HHCTPYMEHTAIBHBIC CPEJICTBA JIJIS PEIICHHS
3a[1a4 MalIMHHOTO 00y4eHus

HCKYCCTBEHHOT'O

WHTEIUICKTA)

Jlns kaTeropuil «3HaTh, YMETb, BIAJETh» IUIAHUPYETCS JTOCTHIKCHUE pPE3YJIbTaTOB
oOyuenust (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OpMHpPOBaHUE
KOMIIETEHIIMM,  MPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHalbHOM  00pa3oBaTeNIbHOMN
IIPOrpaMMoit (Tabm. 1).



Tadauna 1. Uuaukatopsl 10CTUKEHUST KOMIETEHIINT

1

2

3

Komnerennusi: kox mo ®I'OC
3++, popmysmpoBka

HNuaukaropsl

@®opMbI U METOAbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUpPOBAHHIO M PA3BUTHIO KOMIIETEHIIHMU

IK-7

(09.03.01/05 Cucrembr
HCKYCCTBEHHOTI'O MHTEIIJICKTA)
Croco0¢eH MCIOJIb30BaTh
MHCTPYMEHTAIIbHBIC CPEICTBA JUIS
pelIeH s 3a/1a4 MAIIHHHOTO
oOyueHus

3HATbH

- BO3MOXHOCTH COBPEMEHHBIX HHCTPYMEHTATBHBIX
CPEICTB M CUCTEM MPOrpaMMUPOBAHUS JJIs PEIICHUS
3a/la4 aHaJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHUS

- (pyHKIIMOHANBHBIE BO3MOYKHOCTH COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJCTB U CHCTEM
MIPOrpaMMHUPOBAHUS B 00JIACTH CO3/IaHUS MOJIEeH U
METOJIOB MAIIMHHOTO O0YUICHHS

- IPUHIUIIBI TPOBEJCHUS MAITUHHOTO SKCIIEPUMEHTA,
pOoOJIeMBI Iepeo0yUeHUs U HETOOOyUSHUST MOJICIIH,
TpeboBaHus K 0Oyuaroiei, TeCTOBOM 1 BalHIallMOHHON
BBIOOPKAM JIJIsl peIICHUS 3a1a4 aHAIN3a JaHHBIX U
MalIMHHOTO O0y4YeHUs

- IPUHITUITBI TOCTPOCHUS CUCTEM HCKYCCTBEHHOTO
MHTEJJIEKTa, METObI U TIOJXObI K IIIAHUPOBAHUIO U
peali3anuy MPOSKTOB 0 CO3JJaHUI0 CUCTEM
HCKYCCTBEHHOT'O MHTEIIJIEKTA C TPUMEHEHHEM
MalIMHHOTO 00y4YeHus

- METO/IOJIOTHIO TIPOBEACHHSI MaCCOBO MapalIeNbHbIX
BBIYHCIICHUH JUISl YCKOPESHUS MATMHHOTO 00yUeHus (C
ucrnonb3oBanuem GPU)

- PUHITAITBI PA0OTHI PACIIPEICTICHHBIX KIIACTEPHBIX
CUCTEM

YMETb

- IPOBOJUTH CPABHUTENBbHBIN aHAIU3 U OCYILIECTBIISATh
BBIOOP HHCTPYMEHTAIBHBIX CPEJICTB JUIS PEIICHUS 331a9
MalIMHHOTO 00yUYeHUs

- MPUMEHSATH COBPEMECHHBIC MHCTPYMEHTATbHBIC
CPEJICTBA M CUCTEMBI TPOTPAMMHUPOBAHUS JISI

®opMbl 00yUeHHS:

@dpoHTaNBHAS U TPYIIIOBask OPMBI.

MeToabl 00yyeHus1:

CrnoBecHblit MmeTo o0ydenus (JIekiun)

Mertoap! mpakTuueckor padboTsl (CeMuHaphI)
Haomronenue u McciieqoBareiibCKUil METOL
(JTaboparopubie pabOTHI)

Mertoa npobiemuoro ooydenusi(CamocrosiTebHas
pabora)

AKTHBHBIE H HHTEPAKTHBHbIE METO/IbI 00yY€eHHS:
00CYyX/IeHUE MPAKTHYECKUX IPUMEPOB Ha JICKIUAX U
CceMUHapax




2

pa3paboTKu MoJieIe MalTMHHOTO 00yJeHusI

- IJTAHUPOBATH U BBIMIOJIHATH MAIIMHHbBIE
OKCIICPUMCHTBI, OUCHHUBATh TOYHOCTH U KA4YCCTBO
MIOCTPOCHHBIX MOJIETIeH

- peuiaTh 3aAa4u 1O BBIIIOJIHCHUTO KOJUIEKTUBHOMI
MIPOEKTHOM eATeNbHOCTH AJISl CO3/IaHus, TIOJACPKKU U
HCIIOJIb30BAHHA CUCTEMbI HCKYCCTBCHHOT'O MHTCJIJICKTA
C MPUMEHEHUEM MAIIMHHOTO 00YYEeHHsI U MacCOBO
nmapaJijiCJIbHBIX BBEIYMCIICHUN AJI YCKOPCHUA
MalIMHHOTO O0y4YeHUs

- paboTaTh ¢ pacrpeeIeHHON KIIaCTePHON CUCTEMOM
P CO3JIaHUH, TTOAJIEPKKE U UCTIOIB30BAHUU CHCTEM
HCKYCCTBEHHOTO MHTEIIJIEKTA




2. MECTO JUCOMIIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMMbI

Hucnummuaa BxoauT B Onok bl «Jucuummuael  (Mogynn)» oOpa3oBaTelbHOM
nporpammbl  OakanaBpuata mo Hamparieruio 09.03.01 «Mudbopmatka w BeIYHUCIUTEIbHAS
TEXHUKAa.

W3ydyeHue AMCHUIIMHBI TpEANOJaraeT IMpelIBapUTEIbHOE OCBOCHUE CIIEAYIONIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

- Metoasl mamuaHOTO 00yueHus u UH.

- MeToap! riry6okoro oOyueHwus.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBSI3aHO ¢ (POPMHUPOBAHUEM KOMIETEHIIMM C y4eTOM
Matpuipl komrereHuuid OIIOIl nns  nanpasnenust (ypoBeHb OakanaBpuara): 09.03.01
Wudopmatuka v BEIUMCIUTEIbHAS TEXHUKA.



3. OBBEM JJUCIUIIJINHBbI

O6mmit 0o0beM NUCHMIUIMHBI COCTaBiseT 4 3adeTHble eauHunbl (3.e.), 144
aKaJIeMUYECKHUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM YUCIIe:
1 cemectp — 4 3.e. (144 ax.4.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 110 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMHUYECKHIX 9acax)

O0bem 1o cemecTpam, aKaj. 4.
. KosiuyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CHMIIIMHbI

1
OO0BbeM TUCITUTIIINHBI 144 144
AyautopHasi pabora* 68 68
Jlexruu (JI) 17 17
Cemunapsl (C) 17 17
JlabopaTtopusie padoTs (JIP) 34 34
CamocrositesbHas padora (CP) 76 76
[TpopaboTka yuyebHOro MmaTepuaia 5 5
JICKITUHT
IToaroroBka Kk ceMuHapam 2 2
[TonroroBka kK 1a00PaTOPHBEIM paboTam 16 16
[TonroroBka K pyOe;KHOMY KOHTPOIIIO 6 6
Jlpyrue Buapl caMOCTOSTENHHON pabOThHI 50 50
Bua npoMexyTo4HO aTTecTAlMHA 3auér

*B TOM uyHclie, B (hopMe MPAKTUIECKOW TTOATOTOBKH



4. COJEPXAHUE JUCHUIJINUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIHUIIINHBI C YKASAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BU1OB YYEBHbBIX

3AHATUI
Tadauua 3. Conepxkanue TUCHUILUIAHBI
Buael 3anaruii*, yacel Komnerenuuu, Tekylmuii KOHTPOJIb Pe3yJIbTATOB 00y4eHHUs
3aKpenieHHbIe 32 Banast
Ne n/m Tema (HazBanue) Moay.Is1 o

( ) Moy J C JP | CP | Temoii (koxmo ®I'OC ( Cep:“ ) ®opmbI (Mun/

3++) HeAeH MAaKCc)

1 cemectp

1 TaOnuyHbIC METOBI PEIICHUS 10 10 20 40 [1K-7 9 PyGexHeId KOHTPOITE 30/50
HUTOIO: 30/50

2 [IpubnmKeHHBIE METOABI PEIICHUS 7 7 14 36 | [IK-7 17 Pybencpiii Korpor, 30750
HUTOIO: 30/50

HUTOTI'O 3a cemectp 17 17 34 76 - - - 60/100

*B TOM 4HCIe, B POpME MPAKTHUECKON MOITOTOBKU



CoaeprxkaHue JUCHHUILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (MOIYJIsIM)

Ne,

w/n HanmeHnoBanue MoayJisi, COAepKaAHNE Yacsl
1 TabuuHbIe METOAbI PelIeHUsI
Jlekuuu 10
1.1 | Beenenue B 00yueHHE C TOAKPEIIICHUEM 2
1.2 | MHoropykue 0aHIUTHI 2
1.3 | KoHneunble MapKOBCKHE MPOLIECCH NPUHSATHS PEIICHHH 2
1.4 | luHamMuyecKkoe NporpaMMHpOBaHHE 2
1.5 | Metoast Monte-Kapio 2
Cemunapsbl 10
Cl1.1 | [InanupoBanue 1 00ydyeHHUE TAOJTMYHBIMUA METOAAMH 5
C1.2 | n-maroBelid OYTCTPANIIUHT 5
JlaGopaTopHble paboThI 20
JIP1.1 | OcuHoBbl paboTsl ¢ 6ubnrorekamu Gym, Tensorflow u PyTorch 4
JIP1.2 | MapkoBckuii npouecc npunsatus pemenuit (MDP) 4
JIP1.3 | Q-oOyueHue. 4
[Toctpoenue HelpoHHBIX ceTelt 1t Q-o0yduenus ¢ momoinbio PyTourch u
JIP1.4 4
Tensorflow
JIP1.5 | IMouck no nepeBy Monte-Kapio (MCTS) 4
CamocrosiTesibHas padora 40
CP1.1 | [IpopaboTka yueOHOrO MaTepraia JeKIun 1.25
CP1.2 | IloaroroBka Kk ceMHUHapam 1.25
CP1.3 | IloaroroBka K 1a00paTOpHBIM paboTaM 10
CP1.4 | [loaroroBka K pyOe:KkHOMY KOHTPOJIIO 3
CP1.5 | ipyrue BuJbl CaMOCTOSITENIBHON pabOThI 24.5
2 IIpud/an:keHHbIe METOAbI pelIeHus!
Jlexknun 7
2.1 | Ilpencka3aHue c €AMHON cTpaTerneil M anmpoKCUManuei 5
2.2 | Metonbl rpaueHTa CTpaTeruu 2
CemuHapbl 7
2.1 VYrpaBnenue ¢ eAMHON cTpaTeruen u annpokcumanueit. Cienbl 7
IPUEMIIEMOCTH
JlabopaTopHbie padoThl 14
JIP2.1 | I'enepanys UMEH peKyppEeHTHBIMU HEHPOHHBIMU CETSIMU 4
JIP2.2 | O0Oy4enue ¢ moakperyieHueM i seq2seq 4
JIP2.3 | Anroputm Trust Region Policy Optimization (TRPO) 6
CamocrosiTejibHasi paboTa 36
CP2.1 | IIpopabGoTka yueOHOro MaTepuasa JeKIui 0.75
CP2.2 | TloaroroBka K ceMUHapam 0.75
CP2.3 | TloaroroBka K J1a00paTOPHBIM paboTam 6
CP2.4 | TloaroroBka K py0e:;KkHOMY KOHTPOJIIO 3
CP2.5 | lpyrue BUJbl CaMOCTOSITENBHON pabOThI 25.5

10




5.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJEHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs ClIcAyromumMun y‘ICGHO-
MCTOANYCCKUMHA MaTCpHualaMu:

1.
2.

3.

Pabouas nporpamMmma AMCHUILIINHBL.

[lepeuenr yueOHON JTUTEpaTypbl M AOMOJHUTENBHBIX MAaTepPHAIOB, HEOOXOIUMBIX IS
OCBOCHMA AucuUIUMHBL [Pa3nen 7 PaGoueil mporpaMMbl IUCIUILTAHBI .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHAYEMBIX IJI CAMOCTOSTENIbHON paboThI
IPU OCBOCHHUH JUCIHILTUHBI [Pa3znen 8 Pabodeli mporpaMMbl TUCITUTUIAHEI .
Metoauueckue ykazaHus A OOy4yaroUMXcs MO OCBOCHHIO AUCHUILIMHBL [Pazmen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[Tepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYEHUU JTUCHUILIUHBI,
BKIIIOYasi MEpPeueHb MPOrPaMMHOTO oOecredeHus, WH()OPMAIMOHHBIX CIHPABOYHBIX
cucteM wu npodeccmoHanbHbIX 0a3  gaHHBIX[Pasgenm 10 Paboueld  mporpamMmbl
JTACITUILINHBI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTephallaM HauuHas C IEePBOTO 3aHATHS IO
mucuuiuimae, B coorseTcTBru ¢ OITOIL

11



6. ®OHJ OLEHOYHBIX CPEJICTB JUIi NPOBEJIEHHMS TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHOIl ATTECTALUMH CTYAEHTOB MO
JTUCHUIJIMHE

®onnx  omeHouHbix cpenctB (POC) mmsa TpoBeNeHHMS TEKYIIEro KOHTPOJSA |
OPOMEXYTOUYHOW aTTeCTAllMM OOydYalomMXCsl 10 JUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMM ¢ yKa3aHHUEM 3TanoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa3oBaTeIbHOU
nporpammel  (pazgen 1). ®OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMs], 3aIJIAHUPOBAHHBIX JJIs1 AUCLIUTLIIMHBL.

@®OC Bxioyaer B ceosi:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMBbl;

— OIMCaHue MOoKa3arejaed U KPUTEPHUEB OLCHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE 1Kl OLICHUBAHUS;

— THUNOBBIE KOHTPOJBbHBIC 33aHUS WM WHBIC MaTepUaibl, HEOOXOAUMBIC /IS OIICHKH 3HAHWIA,
YMEHHA, BIAJICHUH U (WJIK) OMBITa ACATEILHOCTH, XapaKTEPU3YIOIIHE 3TAIbl ()OPMUPOBAHUS
KOMIIETEHIIUI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIEINAIOIINE IPOLEIypbl OLIEHWBAHWUA 3HAHUMN, YMEHUH,
BIAJCHUNW U (WUJM) OMbITa JEATEIBHOCTH, XapaKTepU3YIOIIMX dTanbl (HopMupoBaHUs
KOMIIETCHIINH.

KoHTposib ocBoeHUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K JIaHHOM paboueii mporpaMMe AUCIUILTHHBL

12



7. IEPEYEHb YYEBHOH JIMTEPATYPbI H JOHNOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJAUMBbIX JJIs1 OCBOEHUA JTUCIIUITJIMHBI

Juteparypa
1. Carron P. C., bapro 3. JIxx. OGyuenue ¢ nogakperiecHueM: Breaenue. 2-e uzz. / mep. ¢
auri. A, A, Ciomnkuna. — M.: JMK TIlpecc, 2020. — 552 c.: wun. URL:

http://se.moevm.info/lib/exe/fetch.php/courses:ml:o6yuenue ¢ _noakperuienuneM_BBeaenue.pdf
2. bypkoB A. Umxkenepus MammHHOro o0y4denus / nep. ¢ aura. A. A. Cnunkuna. — M.: JIMK
ITpecc, 2022. — 306 c.: un

3. Carron P. C., bapro 3. JIxx. O0ydenue ¢ nogkperuienneM: Beenenue. 2-e u3f. / mep. ¢ aHrIL.
A. A. Counkuna. — M.: JIMK Ilpecc, 2020. — 552 c.: ui.

4. Tlaren, Aukyp. [IpuknagHoe MamHHOE 00y4YeHHE O€3 y4uTels ¢ ucmoib3oBanueM Python.
: [Tep. c anr. - CII6. : OO0 "quanextuka~ 2020. - 432 c. - [1apai. TUT. aHTJL.

5. HeiipoHHble CeTH: UCTOPHUS PA3BUTHUS TEOpPHH : ydeO. mocoOue aiis By30B / OONI. pe.
lanymkun A. W., Hpimkun S. 3. - Crepeotunnoe usf., nepened. ¢ uza. 2001 r. - M. : AnbdHc,
2015. - 839 c. : un. - bubnumorp. B KoHIIE CT., ¢. 826-835. - O0w1. pen. I'anymkun A. U., L{pmkun
1. 3. yka3aHbl Kak aBTOpbI Ha 001 - ISBN 978-5-91872-067-7.

6. Cumnases H. U., Xpanos I1. B. Helipocetu u HelipomaTemaTtuka : yue6. mocodue / CumusieB
H. U., Xpanos II. B. ; MI'TY um. H. O. baymana. - M. : U3n-80 MI'TY um. H. O. baymana,
2016. - 83 c. : un. - bubmmorp.: c. 82. - ISBN 978-5-7038-4362-8.

I[OHOJIHI/ITGJII:HI)IG MaTepI/IaJIbl
1. https://github.com/yandexdataschool/Practical RL?roistat visit=4348971

2. https://books.ifmo.ru/file/pdf/3058.pdf - METOJIMYCCKUE  PEKOMEHJIAIMH  I10
nabopaTopHBIM paboTam

3. http://se.moevm.info/doku.php/courses:reinforcement_learning — oOyueHue c
HOJKpENIeHUEM

4. Kpon Jxon, beitneBenbn I'pant, Armas baccenc. I'myGokoe oOyueHue B KapTHHKAX.
BusyaneHbiil run no uckyccrBeHHomy uHteuiekty. — CII6.: Iutep, 2020. — 400 c.: w1 —
(Cepus «bubmmorexa mporpaMMHUCTay).

S. bapckuii A. b. Jlornueckue HelipoHHble ceTu : yueO. mocobue / bapckuit A. b. - M. :

Wnrepuer-Yuusepcurer Mupopmanmonusix Texnomoruit : BUHOM. Jlaboparopusi 3HaHui,
2012. - 351 c. : nia. - (OcHOBBI MHGOPMALIMOHHBIX TeXHOJOrui). - bubauorp.: c¢. 350-351. -
ISBN 978-5-9556-0094-9. - ISBN 978-5-94774-646-4.

6. Pyukun B. H., KoctpoB b. B., CBupuna A. I'. Cuctembl UCKYyCCTBEHHOI'O HMHTEIIJIEKTA.
Heiipocetu u HelipoxommnbroTepsl : yueOHUK /it By30B / Pyukun B. H., Koctpos b. B., CBupuna
A.T.-M.:KVYPC, 2018. - 282 c. : puc. - bubnuorp.: c. 275-276. - ISBN 978-5-906818-42-3.

7. Xaiikun C. HelipoHHble ceTu: MOJMHBIN Kypc, 2-e uznanue.: Ilep. ¢ anrn. — M.: U3nartens-
ckuit nom «Buimesamcey, 2006. — 1104 ¢. - ISBN 5-8459-0890-6

8. Tieleman, Tijmen, and Geoffrey Hinton. "Lecture 6.5-rmsprop: Divide the gradient by a
running average of its recent magnitude."COURSERA: Neural Networks for Machine Learning
4 (2012): 2.

9. LeCun, Yann A, et al. "Efficient backprop.”Neural networks: Tricks of the trade. Springer
Berlin Heidelberg, 2012. 9-48.

10. PyrkoBckas, /I. HelipoHHBIE CE€TH, TEHETHUECKUE aJITOPUTMBI U HeueTkre cuctemsl / J[. Pyt-
koBckast, M. [Tunmmuabsckuid, JI. PytkoBckuii . - M.: Top. muaus-Tenexom, 2013. - 384 c.

11. Kpyrnos Bnagumup BacunbseBuu, bopuco Baaum Brnamumuposuu HckyccTBeHHBIE
HelipoHHbIe ceTH. Teopus u npaktuka. — 1l-e. — M.: T'opsiuas nunus - Tenexom, 2001. — C.
382. — ISBN 5-93517-031-O

12. Yoccepmen, @. HeiipokommbiotepHas TexHuka: Teopust u npaktuka = Neural Computing.
Theory and Practice. — M.: Mup, 1992. — 240 c. — ISBN 5-03-002115-9

13. JL.H. fcHunkuii BBeneHue B MCKYCCTBEHHBINH MHTEIUICKT. — l-e. — M3maTenbckuii meHTp
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https://github.com/yandexdataschool/Practical_RL?roistat_visit=4348971
https://books.ifmo.ru/file/pdf/3058.pdf
http://se.moevm.info/doku.php/courses:reinforcement_learning
http://www.techbook.ru/kruglov.html
http://www.techbook.ru/kruglov.html
http://evrika.tsi.lv/index.php?name=texts&file=show&f=410
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:BookSources/5030021159
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D1%86%D0%B5%D0%BD%D1%82%D1%80_%22%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F%22&action=edit&redlink=1

"Axanemus", 2005. — C. 176. — ISBN 5-7695-1958-4

14. CranucnaB OcoBckuii Heliponnsie cetu 11t 00padoTku nHpopManuu = Sieci neuronowe do
przetwarzania informacji (nonsck.) / IlepeBon U. . Pynunckoro. — M.: ®uHAHCH U CTaTUCTH-
ka, 2004. — C. 344. — 3000 sx3. — ISBN 5-279-02567-4
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http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D1%86%D0%B5%D0%BD%D1%82%D1%80_%22%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F%22&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:BookSources/5769519584
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:BookSources/5279025674

8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX LIS
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUH JTUCIUIIJIMHDbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmnoreka. http://www.rsl.ru.

3. l'ocynapctBennas myOITuJHas Hay4YHO-TEXHUYECKas oubaroTeka Poccun.
http://www.gpntb.ru.

4. bubmuoreka MI'TY um. H.D. baymana. http://library.omstu.ru.

5. Hayuno-texumueckass OubOmuoreka K® MITY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snexrponnas 6ubnuoreka hitp://eLIBRARY.RU.

7. DnekTpoHHO-OMOIMOTEeYHAsE cCUcTeMa u3aatesibeTBa «Jlanby hitp://e.lanbook.com.

8.  DJeKTpoHHO-OMONMOTeYHass  cucTeMa  «YHHBEPCHUTETCKass  OMONMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnexktponHo-oubMoTeYHas cucrema «[IPRbooksy http://www.iprbookshop.ru.

10. Dnexkrponno-oubmoreunas cucrema (ObC) «Opaiit» https://biblio-online.ru.

11. LenTpanbHas Oubimoreka oOpazoBaTeabHbIX pecypcoB MunoopHayku PD. www.edulib.ru.
12. Enunas xosutekiust udpoBeix 00pa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00pa3oBaTenbHbIX pecypco. http://fcior.edu.ru.

14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJMYECKHAE VYKA3AHUSA IS CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHMMATh BO BHHMaHUE
HWDKECIIEAYIOLIHE TTOT0KEHUS.

JlucuMiiimHa MocTpoeHa Mo MOJAYJIbHOMY NPUHLUITY, KaKIAbIH MOIYJb IPEICTaBIISIET
cO0OH JIOTHYECKH 3aBEPILEHHBbIN pa3/ies AUCHUILIMHGL. JJuciuIiHa 1eauTces Ha JBa MOyJIs.

Ha mepBoM 3aHATHHM CTyIEHT Moiy4aeT HMH(OpMAIUIO UIS JOCTyNa K KOMIUIEKCY
METOJUYECKUX MAaTEPHUAJIOB 110 JUCLUIIINHE.

JleKuMOHHBIE 3aHATHS MTOCBSLIEHBI PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX IOJIOKEHUN
Kypca 1 pa3bsACHEHHIO YY€OHbIX 3aJJaHUH, BRBIHOCUMBIX Ha CAMOCTOSITENIbHYIO ITPOPA0OTKY.

CemuHapbl NPOBOJAATCS Ui 3aKPEIUICHUs YCBOCHHOW HH(OpMaIuu, mpruoOpeTeHus
HaBBIKOB €€ IIPUMEHEHHs JJIs peIleHUs IPaKTHUYECKUX 3ahady B MpPeIMETHOW oOnactu
JUCLUIUINHBI.

JlaGopaTopHble padoOThHI MPETHA3HAUCHBI JUIA MPUOOPETEHUS ONBbITa MPAKTHYCCKOU
peanu3ali OCHOBHOW TNpOQecCHOHaNbHON 00pa3oBaTelnbHON mporpaMmbl. MeToaudeckue
JOKYMEHTbl K JabopaTOopHbIM paboTaM mpopabaTblBalOTCi CTYIAEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXOoauMblil ypOBEHB IMOATOTOBKH KOHTPOJIMPYETCS Tepen
poBe/ieHUueM J1a00paTOpHBIX padoT.

[IpakTuyeckasi IOAroTOBKA IPU peasn3alvy y4eOHOM TUCHUIUIMHBI OPTaHU3YeTCsl IIyTeM
IPOBE/ICHUS] CEMUHApOB, IMPAKTUUECKUX 3aHATUHM, NPaKTUKYMOB, J1a0OpaTOpHbIX paboT u
UHAUBUAYAJIbHbIX  M(WIM) TPYNIOBBIX KOHCYJIbTAlMi, NpelyCMAaTpUBAIOLIUX  YydacTue
o0yyaroIuXcsi B BBINOJHEHUM OTAEIbHBIX JJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyxayuei
po(hecCUOHATILHON e TENbHOCTHIO.

[IpakTHyeckas MOATOTOBKA MOXET BKIIOYaTh B ce0sl OTJENIbHbIE 3aHATUS JIEKIIMOHHOTO
TUIA, KOTOpBIE TPEAyCMaTpPUBAIOT TiepeAady ydeOHoil wuHpopmanuu 00ydaromumcs,
HEOOXOIUMOW  JuId  MOCJTENYIOIIEro  BBINOJHEHHs  paboT, CBA3aHHBIX C  Oyayei
po(hecCUOHATILHON e TENbHOCTHIO.

CaMocTosiTe1bHasi padoTa CTYAECHTOB BKIJIIOYAET CJENyIOIIME BHUABL: MpopaboTKa
yueOHOro Mmarepuaja JIeKUMH, NOJArOTOBKAa K CEMHMHapaM, IMOJArOTOBKAa K JIaDOpaTOPHBIM
paboTaMm, MOATrOTOBKAa K pyOEKHOMY KOHTpOJIO. Pe3ynmbTaThl Bcex BHUIOB paOOTHI CTYAEHTOB
dopMupyroTCs B BUJE JUYHOIO pPEUTHHIa, KOTOPBIM YUMTHIBA€TCS Ha MPOMEKYTOUHOU
arrectauuu. CamocrosiTenbHas paboTa MperycMaTpuBaeT HE TOJIBKO NMPOpabOTKy MaTepuanoB
JeKUMH, HO M HX paclIMpeHUue B pe3ysibTaTe IOUCKa, aHalln3a, CTPYKTYpUPOBAHUS U
OpEJCTaBICHUs B KOMIIAKTHOM BHJIE€ COBPEMEHHONW HMH(POPMALMM M3 BCEX BO3MOXKHBIX
MCTOYHUKOB.

Texkymmii KOHTPOJIb NPOBOAUTCA B TEUEHHME KaXJOrO0 MOAYNS, €ro HTOTOBBIE
Pe3yNIbTaThl CKJIAJBIBAIOTCS U3 OLEHOK MO CJIEIYIOIIMM BUJIaM KOHTPOJIbHBIX MEPOIPUSITHIA:

- Py0OexxHbIi KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBepleHHWE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO MPHU PEryJsipHOil paboTe BO BpeMs ceMecTpa U IUIaHOMEPHOM
MPOXOXKACHUN TEKYyIIero KOHTposisi. HabpaTh peWTHHT MO BCEM MOAYISIM B KaXKIOM CEMECTpE,
OPOMTH MO KaXJOMy MOAYIIO IUIAHOBBIE KOHTPOJIBHBIE MEpONPUATUS B  TEUCHHE
HK3aMEHALlMOHHON CECCUM HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTpPE CTYACHT JIOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIC
MEPONPUSITHSL.

IIpoMeskyTouHasi aTTeCTALMSA MO JUCUUIUIMHE IPOXOJUT B opMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBITOJHUBIINN BCE MPEyCMOTPEHHbBIE YUeOHBIM TJIAHOM 3aJ[aHUs U CHIAaBIINN
BCE€ KOHTPOJIbHBbIE MEPONPUSTHS, MOJy4aeT UTOTOBYIO OLEHKY MO JUCIHUIUIMHE 33 CEMECTpP B
COOTBETCTBHUH CO IIKAJION:

\ PeiiTuHT \ Ouenka Ha 3a4ere ’
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85-100 3a4yTeHo
71-84 3auTeHo
60-70 3a4yTeHo

0-59 He 3aureno

OneHuBanue IUCLMIUIMHBL BeAeTcs B cOOTBeTCTBMM C [lonokeHneM o Tekylem
KOHTpOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHOM arTectauuu cryaeHroB MI'TY um. H.O. baymana.

17



10. IEPEYEHb HWH®OPMAIMOHHBIX TEXHOJIOIUM, MUCHOJb3YEMBIX
I1PU N3YYEHUHU ANCHUIIVINHBI, BKJIIOYASA INEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYN K Y4E€OHBIM IUIaHaM, pa0O4YMM MporpaMMaM IUCHUIUIMH (MOIyJei),
IporpaMMaM IpaKTHK, MIEKTPOHHBIM Y4E€OHBIM M3JaHHUSM U 3JEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKazaHHbIM B pabo4MX NporpamMmax IUCUUIUIMH (MOAYJEH), MpOrpaMMax IMpaKTHUK,
(bopMHpOBaHUE IEKTPOHHOTO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIe COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYIEHTOB M IpenojaBareieid IMOCPEeACTBOM TEXHOJIOIMH M ClIyk0 1o
NEPEChUIKE U TOJTYYECHHUIO JIEKTPOHHBIX COOOIICHUH MEXIY IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu MHTEpHET.

IIporpammHoe o0ecnieyenue:

- Python, Julia

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- HudopmanronHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru;
- HNudopmannonno-npasosas cucrema «Koncynprant [Tnrocy http://www.consultant.ru;
- Ownnaiin-6ubmmnoreka coodmecta IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

IIpodeccnonanbubie 0a3bl JAHHBIX:

- https://ods.ai/ - MexxayHapo1HOE COO0IIECTBO, 00BEAUHSIONICE CICIIUATICTOB,
HcclieioBaTesIell 1 HHKEHEePOB, CBsi3aHHbIX ¢ Data Science

- https://opentalks.ai/ - Benyias He3aBuCHUMast OTKPbITask KOH(EPEHIIUS 110 UCKYCCTBEHHO-
My MHTEJIEKTY B Poccun

- http://airussia.online/#titul - Kapra rckyccTBEHHOTO HHTEIICKTa

- https://aireport.ru/ - Anpmanax "VIcKycCTBEHHBII HHTEIUIEKT" — 3TO peryNspHbIA cO0p-
HHK aHATUTHYECKHX MATEPUAJIOB IO OTPACIH UCKYCCTBEHHOTO UHTEIUIEKTa B Poccuu u mupe

- https://ict. moscow/projects/ai/ - ba3a 3unanuii mo M1

- https://www.kaggle.com/ - CoobmiectBo o M1 u mammanOoMy 00y4deHnto/ OTKpBITHIC
Ha0OpHI TaHHBIX

- http://raai.org/ - Poccuiickas accoruanus KCKyCCTBEHHOTO MHTEIIIIEKTa

- https://rparussia.ru/ai/ - [Toptan 0 poOOTH3AIMK U HCKYCCTBEHHOM HHTEJUIEKTE

- http://datamonkey.pro/ - Mudopmarmonusiii mopran mo uzyuenuio SQL u Excel s
aHaJIN3a JaHHBIX

- https://dzone.com/ - caiit, mocBsmEHHBII Borpocam pazpadbotku [10

- https://habr.com/ - HoBocTHoii moptan B odiactu UT-TexHomornit

- http://www.thg.ru/software/ - mopran no KOMIBIOTEPHBIM TEXHOJIOTUSIM

- http://citforum.ru/ - TTopran mo HHMOPMATMOHHBIM TEXHOJIOTUSAM C OHJIAIH-OMOINOTEKON
- https://xakep.ru/ - [TopTai Mo KOMITEIOTEPHOM OE30MACHOCTH

- https://www.it-world.ru/ - Mup uH)OpMAIIMOHHBIX TEXHOIOTHIt

- http://datareview.info/ - [Toptan no nHGOPMAMOHHBIM TEXHOJIOTUAM

- https://yandexdataschool.ru/ - I1Tkosa aHau3a JaHHBIX

- http://data.gov.ru/ - [TopTan OTKpBITHIX AaHHBIX PD

- https://hubofdata.ru/dataset - [TakeTbl OTKpPBITHIX JAHHBIX
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- https://stepik.org/ - oOpa3oBarenbHas OHIaWH-TLIATGOPMA 110 HH(POPMAMOHHBIM TEXHO-
JIOTUsSIM

https://cyberleninka.ru/ - HayuHast anekTpoHHas OMOIHOTEKA

- https://scholar.google.com/ - Akanemus Google

- https://ieeexplore.ieee.org/Xplore/home.jsp - Onnaiin-6u6auoreka coobiiectsa IEEE

- https://proglib.io/p/top-30-resursov-s-dannymi-dlya-mashinnogo-obucheniya-2022-03-31
- KOJUICKIIUN JaHHBIX.

- https://dzen.ru/media/machinelearning/spisok-potriasaiuscih-freimvorkov-bibliotek-i-
programmnogo-obespecheniia-dlia-mashinnogo-obucheniia-po-iazykam-
62690d815790984317b42212 - OcHoBHbIC HPEUMBOPKH IS 1I€IeH MATMHHOTO OOYUSHHS U HC-
KYCCTBEHHOI'O MHTCJIJICKTA

- https://vc.ru/u/1167333-yuriy-katser/457844-spisok-materialov-i-keysov-primeneniya-
ml-i-ds-v-promyshlennosti - Criucox mMatepraiaoB u keiicoB mpumenenuss ML u DS B pombliir-
JICHHOCTH

- https://developing-andesaurus-ebc.notion.site/ - Kkypchl 1 MaTepPHAIIBI 10 HCKYCCTBEHHOMY
HHTCILICKTY
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY/10BAHUS

1 | Jlekuuu CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCHIPOU3BEACHUS M UMEIOIIMMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A IPOBEACHUS ayIUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JAHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACCBI.

2 | CemunHapbl CIEIHAILHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIIPOU3BEICHUS M HMCIOIIUMH BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHUS ayIUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JAHHBIX U ceTU MHTEepHET; CTyINN; KOMITBIOTEPHBIC
KJIACCBI.

3 | JJabopaTtopHbie paboThI CHEeHAIbHO 000PYIOBAaHHBIE aAYTUTOPHH C
MYJIbTUMEMIHBIMU CPEJCTBAMH, CPEJICTBAMHU
3BYKOBOCIIPOM3BEACHHUS 1 UMEIOIINMU BBIXOJ] B CETh
WHTepHeT; mOMEIeHHs ATl TPOBEACHHUS ayAUTOPHBIX
3aHATHI, 000pyJOBaHHBIC Y4eOHOI MEOECTBIO; Ay TUTOPUH
OCHAII[CHHBIE KOMIIBIOTEPAaMH C JIOCTYIIOM K 0a3am
JAHHBIX U ceTH VIHTepHeT; CTyI1H; KOMIIBIOTEPHBIC
KJIaCCHI.

4 | CamocrosiTenbHas pabota | OubnuoTeka, uMerolas padoure MecTa JUIsl CTY/I€HTOB;
BBICTAaBOYHBIE 3aJIbI; ayIUTOPUH, OCHAIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIIIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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