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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Henps qucuumnnunsl «HelipoHHbie ceTH U r1y0okoe 00ydeHHe» 3aKIouaeTcs B
OCBOCHUU TPHUHIUIIOB MPOEKTUPOBAHUS APXUTEKTYphI, pa3pabOTKH, OOy4YeHUS U
pa3BEpPTHIBAHUSI HEUPOHHBIX CETEM.

B pamkax gucuumiuHbl y oOydaromuxcst GopMupyroTcs 0a3oBble 3HaHUS 00
aHOTOMHUHU TEPCENTPOHA, (DYHKIUSAX aKTUBAIMM M CBEPTKU, MOAXOAOB K
HOpPMAJIM3AIMU BECOB M ONTUMHU3AIMHN paOOThl HEUPOHHOU CETH.

Ha naGopatopHbix pabortax y oOydaromuxcsi GOpMUPYIOTCS HABBIKK paOOTHI C
MHCTPYMEHTaMH cOOpa M MOATOTOBKU JAaHHBIX, pa3pabOTKU, OOYUYEHUSI U OTIAJAKU
HEHPOHHBIX ceTeil cpenacTBamMu coBpeMeHHbIX Oubnmorek PyTorch, Keras u
TensorFlow si3pika nporpammupoBanust Python

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-3 - CnocobeH crnpoekTupoBaTh, pa3zpaboTaTh, OOYYHUTh, OIEHUTH U
Pa3BEpHYTh MOJIEIN UCKYCCTBEHHOT'O MHTEIJIEKTa B COOTBETCTBUU C METOJIOJIOTHEH

MLOps.

OOydenne 1O JUCHUIUIMHE (MOAYNIO) TMpPEAINoiaraeT, 4Yro TO €ro
pe3yabTataMm oOydJaromuiics OyieT:

Ymers:

- OCYIIIECTBIIATH MOAOOP (PYHKIIMN aKTUBAIUY;

- NPUMEHATH METOABl HCKYCCTBEHHOIO MHTEJUIEKTA, OCHOBAaHHBIE Ha
HEHPOHHBIX CETSX, A PELICHUS] KOHKPETHBIX 3a/1ay;

- MIPUMEHSATh UHCTPYMEHTHI MOJATOTOBKU OOYYarOIIMX W TECTOBBIX JAHHBIX U
WHCTPYMEHTHI pa3pabOTKU HEUPOHHBIX CETEH.

3HaTh:

- IPUHLIUIBI IOCTPOEHUS HEMPOHHBIX CETEH;

- apXUTEKTYpHbIE pEIICHUsS COBPEMEHHBIX HEHpPOHHBIX ceTed M o0yacTu uX
IIPUMEPEHHUS;

- METO/1bI pabOThI K O0YUEHHUSI COBPEMEHHBIX HEHPOHHBIX CETEH.

Baaners:

- cOopa, OUYUCTKH, MOATOTOBKH JTAHHBIX JUIsl 00y4eHUsI HEUPOHHOU CETH;

- HaBBIKOM O0YYE€HUsI, MOHUTOPUHTA U Pa3BEPTHIBAHUSI HEUPOHHBIX CETEH;

- HaBBIKOM HCITIOJIb30BaHUS CIElUaIa3upOBaHHBIX OMOMIOTEK si3bika Python
JUISL TIOCTPOCHUSI HEUPOHHBIX CETEH.



3. O0beM AUCIUIIIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJisg) cocTaBiaser S5 3.e. (180
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢  IENarorTMYeCKUMH  pabOTHHUKaMu W (WIHM)  JUIAMH,
MPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo
Tun y4eOHbIX 3aHATUN acos
Bcero Ceu.
No2
KonTakTHas paboTa mpu poBeIeHUU Y4eOHBIX 3aHATUHN (BCETO): 32 32
B Tom uucie:
3aHATHA JIEKIUOHHOIO TUIIA 16 16
3aHATHUSI CEMUHAPCKOTO TUIIA 16 16

3.3. O6bem aucHUIUIMHBI (MOAYNSI) B (opMe caMOCTOSTENBHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4aromuxcsi ¢
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNbHOM  MpPOTPpaMMbl  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MPOMEKYTOUHOM aTrTecTaluu coctapisieT 148 akagemuueckux daca (0OB).

3.4. Ilpu o0yyeHuu 1Mo UHAUBUIYAILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOy4YeHUHU, 00bEM TUCHUIUIUHBI (MOYJISI) MOXKET OBITh pPeaqn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronInXxcs, a Takke B (opme
KOHTaKTHOM paboThl OOyYaromuxcsl C TMeAarornyecKuMu paboOTHUKAMH M (WJIN)
JUIAMU, TIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
YCJIOBUSIX, IPU IPOBEACHUU TPOMEKYTOUHON aTTECTALINH.

4. ConepxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHSA TEKIIMOHHOTO THUIIA.



TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

BBenenue B TeOpHUI0 HEMPOHHBIX CETEH.
PaCCManI/IBaeMLIe BOIIPOCHI:

- nepcentpoH Po3zenOnarra;

- mporecc 00ydYeHHe ePCeNTPOHA;

- OTpaHUYEHUS OJTHOCIOMHOIO MEepCEeNnTpOHa.

MHOroca0iHbIN NEPCENTPOH.
PaccmarpuBaemblie BOIPOCHI:

- HCﬁpOHHaﬂ CCTh KaK ITOCJICOA0OBATCIBHOCTH CIIOCB,
- a0CTpaKIH CIIOS U CIIOH 0TCeBa;

- ONTUMHU3ANA TPAAUCHTHOTO CITyCKa

(DYHKI_[I/II/I AKTHUBAllUH U CBEPTKHU.

PaccmaTpuBaemble BOIIPOCHI:

- (DyHKUIMM aKTHBAIMU: TOPOToBasi QyHKLMS, TMHEWHAas, CHTMOM/IA, SKCIIOHEeHIMaJIbHAs JTMHEHHAS QyHKIUS
(Exponential linear unit, ELU), dbynkus nuneiiHoro Beimpsimutens (Rectified linear unit, ReLU);

- HeHPOH CMELICHHMS, HOPMAaJIHN3alus BECOBBIX KOI((QHUIMEHTOB, BEINIaJCHUE CBA3CH;

- (yHKUHS OTEPb U ONTUMH3ALIHNS.

OO0yueHune HEHPOHHOM ceTu.

PaccmarpuBaeMbie BOTIPOCHL:

- 9Tansl 00y4eHus! HeHPOHHO ceTH;

- METOJI IPSIMOTO ¥ 00OPaTHOTO PACHPOCTPAHEHHS OLIMOKH;
- mpaBwio Buapoy-Xodaoa;

- mepeoOyueHue, Mepenoronka u He1oyOyueHue.

PacnpocTpaneHHbIE apXUTEKTYpbl HEHPOHHBIX CETEH.
PaccmarpuBaeMble BOIIPOCHL:

- orpaHMYCHHas MaluHa bospnmana;

- HelfipoHHAas ceTh Xonpuiaa;

- PeKyppeHTHbIC HEHPOHHEIE CETH;

- CBEPTOYHELIC HeﬁpOHHbIe CCTH,

- riy0OKMe HeHpPOHHBIE CETH U MPeABapUTENIbHOE 00yUeHUE MO/IeTIeH.

HeﬁpOHHBIe CCTU I PCIICHUA 3a1a1 KHaCCI/I(I)I/IKaI_[I/II/I.
PaccmarpuBaembie BOIPOCHL:

- 00y4JeHHUe JBONIHOTO KJIACCH(PHUKATOPA;

- MHOT'OKJIACCOBAs KJIACCHU(HUKAIINS;

- moka3zaTen 3((HEeKTUBHOCTH U aHAJH3 OMINOO0K;

HeliponHsie cetn 1 pemeHns 3aaa4 MPOrHO3UPOBaHUS.
PaccmarpuBaemble BOIIPOCHL:

- JINHEHAas perpeccus;

- TPaIUEHTHBIN CIIyCK: CTOXACTUYECKUI I'PaJIUEHTHBIN CITyCK;

- HOJTMHOMHUAJbHAs PErpeccus;

- JOTUCTUYECKAs PErPECCHUS] U BO3BOMHOCTb KJIacCH(UKAIHU.

bubnuorexy HEHPOHHBIX CETEN.

PaccmarpuBaeMblie BOpOCHI:

- HICKYCCTBEHHbIE HEIPOHHBIE CETH;

- yCTaHOBKa, HACTPOKa M ucroib3oBanue 6nbmmorek TensorFlow u Keras;
- IPUMEPHI UCT0JIb30BaHUSI HEMPOHHBIX CETEH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

1 [Ycranoska Jupyter Notebook

B PE3YIbTATC BBINIOJIHCHUSA J'IaGOpaTOpHI)IX pa60T CTYACHTBI 3HAKOMATCS C yCTaHOBKOfI BHCIIIHUX ITAKCTOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO60L[H0 pacnopocTpaHdaeMOro UCX0JHOro KoJa Ha JIOKaJIbHYIO MAallIMHY U
HaCTpOﬁKy Pa3BEPHYTOro0 MPUIIOKCHUA

2 |Ycranogka dpeiimBopka PyTorch

B pe3ynpraTte BRIIOTHEHUS Ta00PaTOPHBIX Pa0OT CTYIEHTHI 3HAKOMSTCS ¢ YCTAHOBKOI BHEITHUX MAKETOB
IMOCTAaBIIMKOB OTKPBITOBOTO 1 CB06OI[HO pacrpocTpaHI€EMOTO NCXOAHOTO KOJIa HA JIOKAJIBHYIO MalllnHy U
HACTPOHKY Pa3BEpHYTOTO MPUIIOKECHHUS

3 |YcranoBka (peitmBopka TensorFlow

B PE3YIbTATC BBINIOJIHCHUSA HaGOpaTOpHI)IX pa60T CTYACHTBI 3HAKOMATCS C yCTaHOBKOﬁ BHCIITHUX ITAKCTOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO6OL[HO pacnopocCcTpaHdaeMOro UCX0JHOro KoJa Ha JIOKaJIbHYIO MallIMHY U
HAaCTPOUNKY pa3BEpPHYTOT0 MPUIIOKEHUS

4 |YcraHnoBka ¢peiimBopka Keras

B PE3YyIbTATC BBINIOJHCHUSA J'Ia60paTOpHBIX pa60T 3HAKOMSTCA C ycTaHOBKOﬁ BHCIIHUX IMAaKCTOB IIOCTAaBIIUKOB
OTKPBITOBOT'O U CBO60,Z[HO pacopocCcTpaHdaeMOro HCXO0AHOIr0 KoJda Ha JIOKaJIbHYIO MAIlIUHY U HaCTpOﬁKy
Pa3BEepHYTOTO MPHUIIOKCHHUS

5 |[locTpoenue qBOMYHOTO KiaccuukaTopa.
B pe3synbraTe BBINOIHEHUS Ta0OPaTOPHBIX pabOT CTYIEHT MOTy4YaeT HABBIKU PEIICHUS 334U
KJ1accH(UKaIMU ¢ UCIIOJIb30BAaHUEM IIPOCTON HEHPOHHOM ceTn

6 |[TocTpoeHrne MHOTOKJIACCOBOIO KiIacCH(pUKaTopa
B pe3ynbraTe BBINOIHEHUS T1a0OPaTOPHBIX pabOT CTYICHT MOTy4YaeT HaBbIKY PELIeHH 3aJa4u
KJIacCH(UKAIMU C UCIIOIb30BAaHNEM HEHPOHHOU CeTH

7 |IIporno3upoBanue
B PE3YyIbTATC BBINIOJHCHUSA na60paTopHHx pa60T CTYACHT NOJYy4aCT HaBbIKU UCIIOJI30BAHUA JIMHSHHON HITH
MMOJTMHOMHAIHLHON perpeccun B 3aJa4ax NPpOrHO3UpOBaHUA IPHU UCIIOJIb30BAHNCM HeﬁpOHHOﬁ CETHU

8 |[Iporno3upoBaHue
B pe3ynbTate BBINOTHEHH 1a00PAaTOPHBIX PAOOT CTYIEHT MOJIyYaeT HAaBBIKU HCIONI30BaHUS JIOTUCTHYECKOH

perpeccun B 3afadax KIacCu(UKAIIK C UCIIOIB30BaHNEM HEHPOHHOI CeTH

4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.

Ne .
Bun camocrositensHoOM paboTh

n/m

1 |M3yueHue peKOMEHI0BaHHOM JTUTEPATYPHI.

2 |[ToxroroBka k 1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSIM.

3 | BeimonHeHue KypcoBOIro mpoeKTa.

4 | TlogroToBka K IpOMEXKYTOUYHOM aTTeCTalUH.

5 | [loaroroBka K TeKyieMy KOHTPOJIIO.

4.4. IlpuMmepHbI IEpEUYEHb TEM KYPCOBBIX MPOEKTOB
1. IloctpoiiTe ABOWYHBIN KiIacCUPUKATOP IJIsi OMPEICICHHUS «ClaMa» B
AIIEKTPOHHON KOPPECTIOHACHINN.
2. IlocTpoiiTe nBOMYHBIA KiaccU(UKATOp s pa3feieHus U300pakeHuil B
CBETJIOE U TEMHOE BpEMSI CYTOK.




3. [loctpoiite knaccuukaTop As onpeaeneHus Hudp apadckoro andasura.
4. TTocTpoiiTe KiaccupUKaTop Al OTpeesICHHs U PUMCKOTO adaBuTa.

5. ChoporHo3upyiTte I11€HOOOpa3oBaHME CTOMMOCTM OujeTa Ha IMoe3] Ha
ocHOBaHMHU caiita «PXX]]».
6. Ciporao3upyiite rpaduk Temneparypsl Ha CIeAYIOUUNA CEMeCTp.

7. CnporHo3upyiiTe aeMorpapu4eckuii pocT Ha OCHOBAHWHM CTAaTHCTHKHU
Poccrara.

8. CHpOrHO3UpyWTE€ YHUCIECHHOCTh MYKUYMH Ha OCHOBAaHUU CTATHUCTUKU
Poccrara.

9. CroporHo3upyiTe YHCICHHOCTh JKCHIIMH HA OCHOBAaHMM CTATUCTUKHU
Poccrara.

10. CrnporHo3upyiTe 4YHMCIEHHOCTh OpakoB IO BO3pacTaM HAa OCHOBAaHUU
cratuctuku Poccrara.

11. CoporHo3upyiite 00beM KEIE3HOJOPOKHBIX MEPEBO30K HA OCHOBAHUU
cratuctuku Poccrara.

12. CnoporHo3upyiTe 00beM aBTOMOOUIBHBIX IE€PEBO30K HAa OCHOBAHHUH
cratuctuku Poccrara.

13. CnporHo3upyiite 00beM MOPCKHX NEPEBO30K Ha OCHOBAHWU CTATUCTUKHU
Poccrara.

14. Copornosupyiite 00beM BO3IYIIHBIX TIEPEBO30OK HAa OCHOBAHUU
cratuctuku Poccrara.

5. llepeueHp wu3AaHWN, KOTOpPbIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

11\;.911 bubnuorpaduueckoe onucanue Mecro nocryna

1 I'pac /1. Data Science. Hayka o naHHBIX ¢ HYJIS: https://ibooks.ru/bookshelf/356414/reading
Iep. ¢ anrn. — 2-e u3A., nepepab. u gom. / 1. (mara obpamenust: 1.11.2022).- Teker:
I'pac. - Cankr-IlerepOypr : BXB-IletepOypr, DJIEKTPOHHBIH.

2021. - 416 c. - ISBN 978-5-9775-6731-2.

2 Xunn, K. Hayunoe nporpammupoBanue Ha https://e.lanbook.com/book/241031 (nata
Python / K. Xunn ; nepesos ¢ aurauiickoro A, B. | oopamenns: 1.11.2022).— Teker :
Cractuna. — Mocksa : JIMK Tlpecc, 2021. — 646 | 2IEKTPOHHBIH
c. — ISBN 978-5-97060-914-9.

3 | [Tatrepcon, M. ['mybokoe 00y4deHHE ¢ TOUKH https://e.lanbook.com/book/116122 (nara
3penus npaktuka / JI. [Tatrepcon, A. T'u6con. — | oOpamenus: 1.11.2022). — Teker :
Mockga : JIMK Ilpecc, 2018. — 418 c. — ISBN DNIEKTPOHHBIH
978-5-97060-481-6.

4 Antonwmo, /[. bubnmuoreka Keras — ”HCTpymMeHT https://e.lanbook.com/book/111438 (mata




riryookoro o0y4enus. Peanu3zariust HEeHpOHHBIX obpamenus: 1.11.2022).— Teker :
cerel ¢ momolbio oudmorex Theano u 3JIEKTPOHHBIN

TensorFlow / 1. Aaronwmo, I1. Cymkur ; nepeBoj
¢ anrnuiickoro A. A. CiuHkuH. — MOCKBa :
JAMK TIlpecc, 2018. — 294 c. — ISBN 978-5-

97060-573-8.

5 Pamcynnap b. TensorFlow s rimy6okoro https://ibooks.ru/bookshelf/386499/reading
o6yuenus: Ilep. ¢ anri. / B. Pamcynnap, P.B. (mara obpamtenus: 1.11.2022). — Texer:
3ane. - Cankrt-IletepOypr : BXB-IlerepOypr, DJIEKTPOHHBIH.

2019. - 256 c. - ISBN 978-5-9775-4014-8.

6 | Hlaxna Humant. MamuzzOEe 00y4yeHue u https://ibooks.ru/bookshelf/365270/reading
TensorFlow. - Canxr-Iletep6ypr : ITutep, 2019. | (nara obpamenus: 1.11.2022). — Teker:

- 336 c. - ISBN 978-5-4461-0826-8. OJEKTPOHHBIH.

7 | Su oiturep. [Iporpammupyem ¢ PyTorch: https://ibooks.ru/bookshelf/371758/reading
Cosanue IPUIIOKEHNH rTy6oKoro oOyuenns. - | (#ara odpamenus: 1.11.2022). - Teker:

Cankr-TTerep6ypr : ITutep, 2021. - 256 c. - ISBN | 2/IEKTPOHHBIH.
978-5-4461-1677-5.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

DOneKkTpoHHO-0mOmmMoTeyHass cucreMa HaydHo-TexHu4eckodt OuOIMOTEKU
PYT(MUUT) (http://library.miit.ru/)

DNEeKTPOHHO-OMOIMOTEeYHAs cucrema U3/1aTeIbCTBA «Jlaub)
(http://e.lanbook.com/)

DJekTpoHHO-0MbmoTeuHas cucrema ibooks.ru (http://ibooks.ru/)

OTKpBITHIN JaTaceT TU1St MAIIMHHOTO 00yueHus Kaggle
(https://www.kaggle.com/)

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTpaMMHOr0 OOECIeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

[IpuknagHOE MpOrpaMMHOE OOeCIIeUeHUE

Bbpaysep Microsoft Internet Explorer unu ero ananoru

[TakeT oucubx mporpamm Microsoft Office unu ero ananoru
Cpena pazpadotku PyCharm Community Edition;

[TakeTHBIN MeHEXKED pip3 Uau anaconda;

Cpena pa3pabotku Jupyter Notebook.

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM ISl
OCYIIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).



VY4eOHbIe ayaWTOPUU IS TPOBEIACHUS YYCOHBIX 3aHATHHA, OCHAIICHHBIC
KOMITbIOTEPHON TEXHUKON U HabOpamMu JIEMOHCTPAIMOHHOTO 000PY10BAHMUS.

JIns NOpakTUYECKUX 3aHATUA — HAJIWYHAE MEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOIO KJ1acca.

9. ®opma nMpomMeKYyTOUHOU aTTEeCTaIUU:

KypcoBoii mpoekT Bo 2 cemecTpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OHCHO‘{HBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCIACHUU HpOMG)KYTO‘IHOﬁ
arrecraium, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).
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