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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hens qucuumnnunsl «HelipoHHsie ceTH U riry0okoe o0ydeHre» 3aKiIouaeTcs
B OCBOCHUU MPUHIIUIIOB MPOEKTUPOBAHUS APXUTEKTYPhI, pa3pabOTKH, OOyUECHHS U
pa3BepPTHIBAaHUSI HEUPOHHBIX CETEM.

3agauu JUCLUIIINHBL

- (¢dopmupoBaHue y oOyuarommxcsi 0a30BbIX 3HAaHUM 00 aHOTOMHUU
nepcenTpoHa, PyHKIMIX aKTUBAIIMU U CBEPTKH, MOJIXOJ0B K HOpMaJIU3allud BECOB
Y ONTUMU3ALUU pabOThl HEUPOHHOI ceTH;

- (hopMupoBaHUEe y 00y4arOUXCsl HABBIKOB PA0OTHI ¢ MHCTPYMEHTaMU coopa
U TIOJTOTOBKM JAaHHBIX, pa3paOOTKU, OOydeHHUsS W OTIAJAKU HEUPOHHBIX CeTei
cpeactBaMu coBpeMeHHBIX Oubamorek PyTorch, Keras m TensorFlow s3bika
nporpammupoBanus Python.

2. [Inanupyemble pe3ysbTaThl OOy4YEeHHS 10 JUCUUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpPyEeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
mporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUYeHUs M0 TUCIUIUTUHE (MOIYIIIO):

IIK-3 - CnocoGeH cnpoeKkThpoBaTh, pa3paboTaTh, OOy4YUTh, OLIEHUTHh U
pa3BepHYTh MOJEIM HCKYCCTBEHHOTO WHTEIUICKTa B  COOTBETCTBHH  C
Metoaoaorueid MLOps.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

Ymern:

- OCYILIECTBIIATH MOAO0P GYHKIMU aKTUBAIUY;

- TPUMEHSTh METOJbl HUCKYCCTBEHHOIO WHTEIJIEKTa, OCHOBAaHHbBIE Ha
HEHPOHHBIX CETAX, JAJI PEIICHUS] KOHKPETHBIX 33]1a4;

- IPUMEHSATh UHCTPYMEHTHI OJATOTOBKU 00YYarOIIMX U TECTOBBIX IAHHBIX U
WHCTPYMEHTHI pa3pabOTKu HEUPOHHBIX CETEH.

3HaTh:

- IPUHLIMIIBI IOCTPOEHUS HEUPOHHBIX CETEM;

- APXUTEKTYpPHbIE PEIICHUSI COBPEMEHHBIX HEMPOHHBIX ceTell U 00JacTH UX
IIPUMEPEHUS;

- METOJIbl pabOThI U 00YUEHHUsI COBPEMEHHBIX HEHPOHHBIX CETEH.

Baanern:

- cOopa, OUMCTKH, MOATOTOBKU JAaHHBIX JUJIsl 00OyUYEHHsS] HEMPOHHOM CETH;
- HaBBIKOM OOYYEeHHs, MOHUTOPHHTA ¥ pa3BEPTHIBAHMSI HEUPOHHBIX CETEH;



- HABBIKOM HCIIOJIb30BAHUS CIIEIIMAIa3upPOBAHHBIX OMOMIOTEK s3b1ka Python
JUIS IOCTPOCHUS HEUPOHHBIX CETEH.

3. O0beM TUCUMIUTUHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUIMHBI (MOJTYJIS).

OO6mast TpynOeMKOCTh AUCIHUIUIMHBI (MOIyJisd) coctaBiser 4 3.e. (144
aKaJeMHUYeCKUX Jaca(oB).

3.2. O6bem mucummuiiHbl (Momynsi) B (opMe KOHTAaKTHOW pabOThI
oOyyaromuxcsi ¢  MeJaroruueckuMu  paboTHUKaMU ©  (WIM)  JIUIAMH,
MPUBJIEKAEMBIMU K peanu3aiu o0pa3oBaTEILHON MPOTPaMMbl HA UHBIX YCIOBUSX,
IIpU IPOBEJACHUN YUCOHBIX 3aHSATUM:

KomnmuecTBo yacoB

Tum yaeOHbIX 3aHATHH
Bcero | Cemectp Ne2

KonrakTHas paboTa rmpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 32 32
B ToMm uncie:

3aHATHSA JIEKIIMOHHOT'O THTIA 16 16
3aHsATHSI CEMUHAPCKOTO THIIA 16 16

3.3. ObveM muctUIUIMHBI (MOAYJs) B (popMe CamMOCTOSITENBHOW pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYarOIIUXCS C
nearorudeckuMu paboTHUKAMHU U (M) JTUL[AMU, TIPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBHUSIX, TIPU TPOBEICHUU
MIPOMEKYTOUHOM aTTecTaluu cocrapiser 112 akageMmuyeckux yaca (0B).

3.4. ITpu oOy4yeHnH N0 MHIUBUAYAIbHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00yY€HHUH, O0BEM JTUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydarouxcs, a Takke B (hopme
KOHTAKTHON paboThl 00YUYaIOIIMXCS C MEJarornuyecKuMy paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peasin3alliu 00pa3oBaTEIbHOM MPOrpaMMbl HA HHBIX
YCIJIOBHSIX, TP MPOBEAEHUU IPOMEKYTOYHOM aTTECTALINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HaTHs JTEKIIMOHHOTO THUIIA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

BBenenne B TeOpuio HEMPOHHBIX CETEM.
PaccmarpuBaembie BONPOCHL:

- mepcenTpoH Po3enbnarra;

- mporecc 00ydYeHHe epCEeNTPOHA;

- OTPaHUYEHUS OJHOCIIONHOTO MEPCENTPOHA.

MHOroCIOMHBIN NEPCENTPOH.
PaccMarpuBaemble BOIPOCHI:

- HeﬁpOHHaﬂ CCTh KaK ITOCJICOA0OBATCIBHOCTD CJIOCB,
- abCTpaKIHs CIIOS U CIIOH 0TCeBa;

- ONITUMU3AIMA TPAAUCHTHOI'O CITyCKa

(DYHKI_II/II/I AKTHUBAllUU U CBEPTKHU.

PaccmatpuBaemble BOIIPOCH:

- (DyHKIMM aKTHBAIMU: TIOpOToBas QyHKUMS, IMHEHHAas:, CHTMOM/IA, SKCIIOHEHITMAIbHAs JTMHEHHASL
¢ynkuus (Exponential linear unit, ELU), dynkust auneiinoro Bempsimutens (Rectified linear unit, ReLU);
- HEMPOH CMELICHUs], HOPMaJTU3alIns BECOBBIX KOA((HUIIHEHTOB, BbINIaICHHUE CBS3EH;

- (hyHKIUSI TOTEPh M ONTHMHU3ALINS.

OOyueHnue HEHPOHHOM ceTu.

PaccmaTpuBaemble BOTIPOCH:

- 9Tarnbl 00y4eHUs HEHPOHHOH CeTH;

- METOJI IPSIMOTO ¥ 0OPAaTHOTO PACIPOCTPAHEHHS OLINOKH;
- mpaswiio Buapoy-Xodaoa;

- nepeo0yueHue, NepenoAroHKa U HeoyOyueHue.

PacnipocTpaneHHbIe apXUTEKTYpPbl HEUPOHHBIX CETEH.
PaccmarpuBaembie BOPOCHI:

- OrpaHUYCHHAas MallnnHa BOHBHMaHa;

- HelipoHHas ceTh Xonpuiaa;

- PEKyppEHTHbIE HEHPOHHBIE CETH;

- CBCPTOYHBIC HGﬁpOHHHe CCTH,

- rITy0OKHe HEHpOHHBIE CETH U MpeBapUTEIIbHOE 00yUeHNE MOJIETICH.

HeﬁPOHHBIC CCTU IJId PCIICHHUA 3a1a1 KHaCCI/I(I)I/IKaL[I/II/I.
PaccmaTprBaemble BOIIPOCHI:

- o0y4eHue ABOMYHOr0 KiaccudukaTopa;

- MHOTOKJIACCOBAs KJIACCH(HKALINS;

- moka3zaTely 3(P(HEeKTUBHOCTH U aHAJIN3 OIIHOO0K;

HeﬁpOHHBIe CCTU IJIA pCIICHUA 3aaa4 ITPOTHO3UPOBAHUA.
PaccmarpuBaeMsble BOIPOCHL:

- TUHENHas perpeccus;

- TPaJMEeHTHBIN CITyCK: CTOXaCTUYECKUI IPaJUeHTHBIN CIIyCK;

- IIOJINHOMMAJIbHas perpeccusi;

- JJOTUCTUYECKAs PETPECCHUSI U BO3BOMHOCTbD KJIaCCH(UKAIINK.

bubnuorexu HEHPOHHBIX CETEN.

PaccmaTpuBaemble BOIIPOCHI:

- HCKYCCTBEHHbIE HEHPOHHBIE CETH;

- yCTaHOBKa, HACTpOlKa M ucroib3oBanue 6nbmorek TensorFlow u Keras;
- IPUMEPHI UCIOIb30BAHUS HEHPOHHBIX CETEH.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOTHI




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

Ycranoska Jupyter Notebook

B pesynbprare BRIIOTHEHHUS Ta00paTOPHBIX PA0OT CTYIEHTHI 3HAKOMSTCS C YCTAaHOBKOI BHEITHHUX ITAKETOB
MOCTABIHIMKOB OTKPBITOBOI'O U CBO60,I[HO pacopoCTpaHsaIeMOro HCX0AHOro KoAa Ha JIOKAJIbHYIO MAallIMHY U
HACTPOUKY pa3BEpPHYTOI0 MPHIOKEHUS

YcranoBka ¢peiimBopka PyTorch

B pe3ysbTarte BBIOIHEHHUS J1a0OPATOPHBIX PA0OT CTYACHTHI 3HAKOMSTCS ¢ YCTAaHOBKOM BHEIITHHUX MTAKETOB
MTOCTaBIIMKOB OTKPHITOBOTO U CBOOOHO PaCIIPOCTPAHAEMOT0 MCXOJHOTO KOJIa Ha JIOKAIBHYIO MAIllUHY U
HACTPOMKY pa3BEPHYTOrO MPUIOKEHUS

YcranoBka ¢peiimBopka TensorFlow

B PE3YyIbTATE BBIITOJITHCHU Ha60paTOpHBIX pa60T CTYACHTBI 3HAKOMSTCA C ycTaHOBKOﬁ BHCITHUX ITAKCTOB
MOCTAaBIIMKOB OTKPBLITOBOI'O U CBO6OJ_'[HO pacOopocCTpaHsaCeMOro HCX0JHOro Koaa Ha JIOKaJIbHYIO MAallIMHY U
HACTPOUKY pa3BEpPHYTOI0 MPUIOKEHUS

YcranoBka ¢peiimBopka Keras

B pe3ysbTare BBIIOIHEHHUS JJa0OPATOPHBIX PA0OT 3HAKOMSTCS ¢ YCTAHOBKOM BHEIIIHUX [TAKETOB
MTOCTaBIIUKOB OTKPBITOBOTO U CBOOOJHO PaCIIPOCTPAHIEMOTr0 HCXOTHOTO KO/Ia Ha JIOKATBHYIO MAIINHY U
HACTPOMKY pa3BEPHYTOrO MPUIOKEHHUS

[TocTpoenue qBOMYHOTO Kiaccupukaropa.
B PE3YyIbTATE BLIITOJITHCHU S Ha60paTOpHBIX pa60T CTYACHT NOJIYy4a€T HABbIKU PCHICHUA 3a1a1n
KJ'IaCCI/I(I)I/IKaIII/II/I C UCITIOJIb30BaHUEM HpOCTOﬁ HeﬁpOHHOﬁ CCTHU

HOCTpOCHI/IC MHOT'OKJIaCCOBOI'O KJ'IaCCI/I(bI/IKaTOPa
B pesysbTarte BBIIOIHEHUS JJaOOPATOPHBIX PA0OT CTYICHT MOJyYaeT HABBIKU PEIICHUS 3a1a4H
KJIacCU(DUKAIIUH C UCTIOIb30BAHHEM HEHPOHHOU CeTH

[Iporao3zupoBanue
B pesynprarte BRIOTHEHHUS Ta00paTOPHBIX Pa0OT CTYIEHT MOMyYaceT HABBIKM MCIIOI30BAHIS THHEHHON
WA IOJIMHOMUAIIBHOM perpeccuu B 3a/la4ax NPpOrHo3upoOBaHUs MMpU UCIIOJIb30BAHUEM HeﬁpOHHOﬁ CECTHU

[Iporno3upoBanue
B pesynbTaTe BhIMOTHEHHS Ta00OPaTOPHBIX PAOOT CTYACHT MOJTYyYaeT HABBIKK HCIIOI30BAHMUS
JIOTUCTHYECKON PErPECCHH B 3a/1auax KIaCCU(HKAIMH C UCTIONb30BaHHEM HEHPOHHOI ceTH

4.3. CamocrosiTenbHas padoTa 00y4daroInXCs.

/1

Buna camocrosTensHOM paboThI

I/I3y‘-ICHI/IC pCKOMCHIlOBaHHOﬁ JIMTCPATYPBHI.

[ToaroroBka k J1abopaTopHBIM paboTam.

BrinonHeHne KypcoBoro npoexra.

IToaroroBska k HpOMe)KYTOqHOﬁ aTTeCTal .

gl B~ W N

[ToaroroBka K TeKyLieMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUYeHb TEM KYPCOBBIX ITPOECKTOB
1. TloctpoiiTe NBOMYHBIA KiacCU(pUKATOP [JIsi OINpPEACNICHUS «clamay B

AIEKTPOHHON KOPPECTOHACHIUU.

2. IlocTpoiiTe MBOMYHBIN KIacCH(PHUKATOP IJI pa3fesieHuss n300paKeHUi B

CBETJIOE U TEMHOE BPEMS CYTOK.



3. IlocTpoiiTe knaccupukarop 1ig onpeaeneHus nudp apadckoro anpapura.
4. Tloctpoiite ki1accu@uKaTop s onpeaeseHus Hudp puMckoro andasura.

5. CoporHo3upyiiTe 1eHO0Opa3oBaHWE CTOMMOCTH OwWiera Ha TOoe37] Ha
ocHoBaHMU caiita « PYK]I».
6. Ciporao3upyiite rpaduk TemMnepaTypbl Ha CIEIYIOUNA CEMECTP.

7. CoporHo3upyiite aemorpadudecKuii poCT Ha OCHOBAHMHM CTaTHUCTUKH
Poccrara.

8. CoporHo3upyire YUCICHHOCTh MYXXYMH Ha OCHOBAaHMHM CTaTUCTUKHU
Poccrara.

9. CnporHo3upyuTe YHMCIEHHOCTh >KEHIIMH HAa OCHOBAHWUU CTAaTHUCTUKHU
Poccrara.

10. CriporHo3upyiTe YUCIEHHOCTh OpakoB MO BO3pacTaM Ha OCHOBAaHUU
cratuctuku Poccrara.

11. CoporHo3upyiite 00BbeM KEIE3HOAOPOKHBIX TIEPEBO30K HA OCHOBAHHH
cratuctuku Poccrara.

12. CnoporHo3upyite 00beM aBTOMOOWJIBHBIX IEPEBO30K HAa OCHOBAHUU
cratuctuku Poccrara.

13. Cnporuo3upyire 00beM MOPCKUX MEPEBO30K HA OCHOBAHUM CTAaTUCTUKHU
Poccrara.

14. ChoporHo3upyiite 00BEM BO3IYIIHBIX TIEPEBO30K HA OCHOBAHUHU
cratuctuku Poccrara.

5. llepeueHp wu3AaHWN, KOTOpPHIE PEKOMEHIYETCS HCIOJIB30BaTh IMPU
OCBOCHUHU JTUCIUTIUTHHBI (MOTYJIS).
Ne
/T
1 [MpoTtoapsikonoB, A. B. Anroputmsr Data https://znanium.com/catalog/product/1902689
Science u UX IpaKkTHYecKas peanusanus Ha | (Aara obpamenus: 11.04.2025)

bubmmorpaduyeckoe onucanue Mecro nocryna

Python : yue6HOe mocobue / A. B.
[IporoapsikoHoB, I1. A. ITsu10B, B. E.
CanoBHuKOB. - MockBa ; Bosnorna : Mudpa-
Wmxenepus, 2022. - 392 c. - ISBN 978-5-
9729-1006-9. - TekcT : NMeKTPOHHBIHI

2 | Xumn, K. Hayunoe nporpamMmmupoBanue Ha | https://e.Janbook.com/book/241031 (nara
Python / K. Xunn ; mepeBos ¢ arauniickoro | oOpamenus: 11.04.2025)

A. B. Caactuna. — Mocksa : JIMK Ilpecc,
2021. — 646 c. — ISBN 978-5-97060-914-
9. — TeKcT : P7AeKTPOHHBIN




3 | Iarrepcon, [I. [ny6okoe o6yuenue ¢ Touku | https://e.lanbook.com/book/116122 (nata
3penus npaktuka / JI. Tlarrepcomn, A. obpamenus: 11.04.2025)

['ubcon. — Mockaa : JIMK Ilpecc, 2018. —
418 c. — ISBN 978-5-97060-481-6. —
TeKCT : ANEeKTPOHHBIN

4 AnTonwno, J[. bubnmnoreka Keras — https://e.lanbook.com/book/111438 (nara
MHCTPYMEHT ITy6OKOro 00y4eHus. oOpaenus: 11.04.2025)

Peanuzanus HEMPOHHBIX CETEN € MOMOIIBIO
ouomorek Theano u TensorFlow / 1.
AnTonuo, I1. Cymxur ; nepeBoj ¢
anrmiickoro A. A. CnuakuH. — MoOCKBa :
JMK TIlpecc, 2018. — 294 ¢. — ISBN 978-
5-97060-573-8. — TekcT : 2JIeKTPOHHBII

5 [Monne, ®. 'mybokoe oOyuenue ¢ R u https://e.lanbook.com/book/315488 (nara
Keras / @. [llonne ; nepeBoj ¢ anrauiickoro | oOpamenns: 11.04.2025)

B. C. SluenkoBa. — Mocksa : JIMK Ilpecc,
2023. — 646 c. — ISBN 978-5-93700-189-
4. — TeKcT : 3JeKTPOHHBIN

6 [apaen, b. KpynaomaciirabHoe https://e.lanbook.com/book/105836 (nara
MalllMHHOE 00ydeHue BMecTe ¢ Python : obpamenus: 11.04.2025)

yuebHoe nocobue / b. Illapaen, JI.
MaccapoHn, A. bockerTu ; nepeBon ¢
anrimiickoro A. B. JloryHoBa. — Mockaa :
JMK IIpecc, 2018. — 358 c. — ISBN 978-
5-97060-506-6. — TekcT : 2IeKTpOHHBIH

7 I"aapor, @. M. HelipoHHbie ceTu B https://znanium.ru/catalog/product/2173433
PyTorch : yuebHOe mocobue / ®. M. (mata obpamenns: 11.04.2025)

['acapos, A. @. ['mnem3sHOB. - Kazans :
KazaHckuii GenepaibHblil yHUBEPCUTET,
2024. - 106 c. - TekcT : 2IeKTPOHHBII

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJb30BATHCS MPH
OCBOEHUU JAUCLHUIUIMHBI (MOIYJIS).

OnexTpoHHO-0MbMuoTeyHass cuctemMa HaydHO-TeXHHYECKOW OUOIHOTEKH
PYT(MUUT) (http://library.miit.ru/)

DNeKTPOHHO-0MOIHOTEeYHAs cucrema U3J1aTeIbCTBA «JIanb)
(http://e.lanbook.com/)

DNeKTpoHHO-0ubnoTeyHas cucrema ibooks.ru (http://ibooks.ru/)

OTKpBITHII JaTaceT JUISL MaIlIMHHOTO o0yueHus Kaggle
(https://www.kaggle.com/)



7. llepedyeHb  JNHMIEH3UOHHOTO WU  CBOOOJHO  PacHpoOCTPaHSIEMOro
IPOrpaMMHOr0 OOECHe4YeHHs, B TOM YHCIE€ OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOTIO0 /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

[TpuxiagHoE MporpaMMHOE oOecrieueHne

Bbpay3zep Microsoft Internet Explorer unu ero ananoru

[Taker opucHbix nporpamm Microsoft Office nnm ero ananoru
Cpena pa3pabotku PyCharm Community Edition;

[TakeTHbIN MeHeKep pip3 Wiau anaconda;

Cpena pa3zpabotku Jupyter Notebook.

8. OmmcaHue MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUS 00pa30BaTEILHOTO IIPOIiecca Mo JUCIUILIHHE (MOJIYIIIO).

YueOHble ayIUTOpPUU ISl MPOBEACHUS YUEeOHBIX 3aHATHH, OCHAIIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMu IEMOHCTPAIMOHHOTO 000PY10BaHHUS.

Jnst nmaGopaTopHbIX paboT — HaJIMYME TMEPCOHATIBHBIX KOMIIBIOTEPOB
BBIYUCIIUTEIBHOTO KJlacca.

9. ®opma NpOMEKYTOUYHOM aTTECTALIAM:

KypcoBoii mpoekt Bo 2 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

OueHOYHbIE MaTepUaAlIbl, TPUMEHSIEMBIE MIPU MPOBEICHUHN MPOMEKYTOUHOU

aTTeCTallK, pa3padaThIBAIOTCA B COOTBETCTBHHM C JIOKAJIbHBIM HOPMATUBHBIM
aktom PYT (MUNT).
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