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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

Hens quctuninnasl «HelipoHHbIe ceT U TIIyOOKOe 00yUeHHEe» 3aKII0YaeTCs
B OCBOCHUU MPHUHIIUIIOB IPOEKTUPOBAHUS apXUTEKTYPHhI, pa3paboTKu, 00yUeHUS U
pa3BEpPTHIBAHUS HEUPOHHBIX CETEM.

B pamkax aucuurianHbsl y o0yvaronmxcs GopMupyroTcs: 6a3oBbie 3HAHUS 00
AHOTOMUU TMEpCenTpoHa, (GYHKUMSIX aKTHBAlMU M CBEPTKU, IOJIXOJIOB K
HOpMAaJIU3AIMKU BECOB M ONITUMHU3AIUU paOOThl HEUPOHHOMU CETH.

Ha naGopatopHbix padoTax y o0ydaronuxcst popMUpPYIOTCS HaBBIKH PabOTHI
C MHCTpYMEHTaMH cOopa U MOJArOTOBKH JaHHBIX, pa3pab0TKu, 00yUeHHUs U OTIAKU
HEHWPOHHBIX CeTel cpencTBamMu coBpeMeHHbIX OuoOimorexk PyTorch, Keras wu
TensorFlow s3bika nporpammupoBanust Python

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIIMHE (MOYIIIO).

[lepeuenp (GopMUpYEMBIX peE3yJIbTaTOB OCBOCHHS 00pa30BaTeIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

IIK-3 - Cnoco0GeH chpoeKTHpoBaTh, pa3paboTaTh, OOy4YWUTh, OLICHUTH U
pPa3BEepHYTh MOJIETM HMCKYCCTBEHHOTO HHTEIUIEKTa B  COOTBETCTBUU C
Mmetoaonorueir MLOps.

OOGyueHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, 4YTo Mo €ro pe3yibTaram
oOyyaromuiicst Oyier:

Ymersb:

- OCYIIECTBIIATH MOAOOP (PYHKIIMN aKTUBAIUY;

- IPUMEHATH METOAbl HMCKYCCTBEHHOI'O MWHTEIJIEKTa, OCHOBAaHHbIE Ha
HEHUPOHHBIX CETAX, U1 PEIICHUS KOHKPETHBIX 3a/1a4;

- IPUMEHSATh UHCTPYMEHTHI MTOJATOTOBKU 00YYarOIIMX U TECTOBBIX JAHHBIX U
UHCTPYMEHTHI pa3paO0OTKU HEUPOHHBIX CETEH.

3HaTh:

- IPUHLIMUIIBI IOCTPOEHUSI HEUPOHHBIX CETEM;

- APXUTEKTYpPHbIC PEIICHUs COBPEMEHHBIX HEHPOHHBIX CeTel M 00JaCTH UX
[IPUMEPEHHUS;

- METO/1bI paboThl U 00YUEHHUSI COBPEMEHHBIX HEHPOHHBIX CETEH.

Baanernb:

- cOopa, OUYMCTKH, TOATOTOBKH JAHHBIX JJIs1 00y4YeHUsI HEHPOHHOU CETH;

- HAaBBIKOM OOYy4Y€HHS, MOHUTOPUHTA U pa3BEPThIBAHUSI HEHPOHHBIX CETEH;

- HaBBIKOM HCIIOJIL30BaHUS CIIEIIMAJIa3uPOBAHHBIX OMOMIOTEK si3bika Python
JUISL IOCTPOCHUSI HEUPOHHBIX CETEM.



3. O6beM AUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TpyIOEMKOCTh AUCIHUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJIeMUYECKUX Jaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  padOTHHKaAaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUH:

KommaecTBo yacoB

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonTtakTHas paboTa Ipu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 32 32
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO TUIIA 16 16

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
MeJaroru4eckuMu paboTHUKAMU U (MJIH) JIMLAMU, IPUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TPU NPOBEIACHUU
IPOMEKYTOUHOM aTTecTauu cocrapiseT 112 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHON pabOThl 00yYarouxcs, a Takxke B (hopme
KOHTAKTHOU pabOThl 00Yy4YarOIIUXCsl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |BBenenue B TeOpHIO HEHPOHHBIX CETEH.
PaccmarpuBaembie BOIIPOCHI:
- mepcenTpoH Pozenbnarra;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- mporiecc 00ydeHHe IepCenTPOHa;
- OrpaHUYCHUS OJTHOCIIOWHOTO MePCenTPOHa.

MHOTrOCIOMHBIN TEePCENTPOH.
PaCCManI/IBaeMI:Ie BOIPOCHI:

- HeﬁpOHHaﬂ CCTh KaK IIOCJICA0BATCIBbHOCTD CJIOCB;
- a0CTpaKIy CIIOS U CIIOH 0TCeBa;

- ONTUMHU3ANA TPAAUCHTHOTO CITyCKa

(DYHKI_[I/II/I AKTHUBAllUU U CBCPTKHU.

PaccmarpuBaeMble BOIIPOCHI:

- (DyHKUMM aKTHBAIMU: TIOPOTOBast QyHKIMSL, IMHEHHAsI, CHTMOW/IA, SKCIIOHEHIM A IbHAsl TMHEHHAs
¢ynknus (Exponential linear unit, ELU), pyHkus muaeiiHoro Beinpsimutens (Rectified linear unit, ReLU);
- HEMPOH CMENLICHUs, HOpMaJIU3alys BECOBBIX KO3 (QUIIMEHTOB, BbINAICHHE CBSI3EH;

- (hyHKLMS IOTEPh M ONITHMU3ALINS.

OOyueHue HeHPOHHOM CeTH.

PaccmaTpuBaemble BOTIPOCH:

- 9Tanbl 00y4eHUs HEHPOHHOH CeTH;

- METOJ IPSIMOTO ¥ 0OPAaTHOTO PACHPOCTPAHEHHS OLINOKH;
- nmpaswio Bunpoy-Xododa;

- nepeoOyueHme, IepernoAroHKa U HeJJoyOyueHHe.

PacnipocTpaneHHble apXUTEKTYpPbl HEHPOHHBIX CETEH.
PaccMarpuBaeMble BOIIPOCHL:

- OrpaHHMYeHHas ManInHa bonbiMana;

- HelfipoHHAas ceTh Xonpuiaa;

- PEeKyppeHTHbIE HEHPOHHBIC CETH;

- CBEpTOYHBIC HEHPOHHBIE CETH;

- riTy0OKHe HEeHpPOHHBIE CETH U NIPEABAPHUTENILHOE 00ydeHHEe MOJIeTeH.

Heiiponnsie cetu 115 pelieHus 3a1a4 KiiacCuPpuKaimm.
PaccmarpuBaemble BOIPOCHL:

- o0yueHHe JBOUYHOTO KITACCH(PUKATOPA;

- MHOT'OKJIACCOBAs KJIaCCHU(HUKAIIUS;

- moka3zaTenu 3 (HEKTUBHOCTH U aHAJIH3 OIINOO0K;

HeliponHsie cetn 1 pemeHns 3aaa4 IPOrHO3UPOBAHUS.
PaCCManI/IBaGMHG BOIIPOCHI:

- IMHEHHas perpeccusi;

- Fpa,HI/IGHTHHﬁ CITYCK: CTOXaCTHYECKUI FpaI[I/IGHTHLIﬁ CIIYCK;

- IOJIMHOMUAJIbHAS PETPECCHS,;

- JIOTUCTUYECKas PErpeCCus 1 BO3BBOMHOCTD KJ'IaCCI/I(i)I/IKaHI/II/I.

bubnnoreku HEHPOHHBIX ceTeil.

PaccmarpuBaemble BOIIPOCHI:

- HCKYCCTBEHHbIE HEHPOHHBIE CETH;

- yCTaHOBKa, HACTPOIKa M ucroib3oBanue 6nbmmorek TensorFlow u Keras;
- IPUMEPHI HCTIOJIb30BAHUS HEMPOHHBIX CETEH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cofep KaHue

1 |YcranoBka Jupyter Notebook

B PE3YIbTATC BBINIOJIHCHUSA HaGOpaTOpHI)IX pa60T CTYACHTBI 3HAKOMATCS C yCTaHOBKOfI BHCIITHUX ITaAKCTOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO6OL[HO pacnopocCcTpaHdaeMOoro UCX0JHOro KojJa Ha JIOKaJIbHYIO0 MAallIMHY U
HaCTpOﬁKy Pa3BEPHYTOr0 MPUIIOKCHUA

2 |YcranoBka ¢perimBopka PyTorch

B pe3ynprarte BRIIOTHEHHUS Ta00PaTOPHBIX Pa0OT CTYIEHTHI 3HAKOMSTCS C YCTAHOBKOI BHEITHUX MAKETOB
IMOCTAaBIIMKOB OTKPBITOBOTO 1 CB06OI[HO pacrpoCcTpaHIE€EMOTO NCXOAHOI'O KOJa Ha JIOKAJIbHYIO MAalllnHY U
HACTPOHKY Pa3BEepHYTOTO MPUIIOKECHHUS

3 |Ycranoska ¢peiimBopka TensorFlow

B PE3YIbTATC BBINIOJIHCHUSA HaGOpaTOpHI)IX pa60T CTYACHTBI 3HAKOMSATCS C yCTaHOBKOfI BHCIITHUX ITaKCTOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO6OL[HO pacnpocCTpaHdeMOro UCXO0AHOT'O KOJa Ha JIOKaJIbHYIO MallluHy 1
HACTPONKY pa3BEepHYTOTO MPUIIOKEHUS

4  |YcranoBka (pperimBopka Keras

B PE3YyIbTATC BBINIOJTHCHUSA J'Ia60paTOpHBIX pa60T 3HAKOMSTCA C ycTaHOBKOﬁ BHCIIIHUX ITaKCTOB
IMOCTABIIHUKOB OTKPBLITOBOI'O N CBO60,Z[HO pacnpoCcTpaHdaeMoOro uCX0AHOro KoJa Ha JIOKaJIbHYIO MallluHy U
HACTPOHKY Pa3BEPHYTOTO MPHUIIOKECHHUS

5 |[ToctpoeHne TBOMYHOTO Ki1accu(UKaTopa.
B pesynbpraTe BhINONHEHHUS J1TaOOPATOPHBIX pabOT CTY/ICHT MMOJy4aeT HABBIKH PELICHHS 33/1a41
KiaccH(UKaIMU ¢ UCIIOJIb30BAaHUEM MIPOCTON HEHPOHHOM ceTn

6 |[locTpoeHHE MHOTOKIIACCOBOTO Kiaccudukaropa
B pe3ynbraTe BBINOIHEHUS Ta0OPaTOPHBIX pabOT CTYIEHT MOTy4YaeT HABBIKU PEIICHUS 314U
KJIacCH(UKAIMU C UCIIOIb30BAaHNEM HEHPOHHOU ceTH

7 |IIporHo3upoBaHue
B PE3YIbTATC BBIIIOJHCHUSA J'Ia60paT0pHBIX pa60T CTYACHT NOJYy4a€T HaBbIKU UCIIOJI30BAHUA JTHHEHHON
WJIH ITOJIMHOMHUAILHOM perpeccuu B 3a/ia4ax NPOrHO3MpOBaHUA P UCIIOJIb30BAHUEM HGﬁpOHHOﬁ CETHU

8 |lIporHo3upoBanue
B pe3ynpTarte BRINOIHEHUS 1aO0OPAaTOPHBIX PA0OT CTYIEHT MOy4aeT HABBIKM MCTIOI30BaHHS
JIOTUCTUYECKON PErpeccHu B 3ajadax KiacCu(pHUKaluy ¢ NCIOJIb30BaHHEM HEHPOHHOM ceTH

4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.

:/-QH Buna camocrositensHOM paboThI
1 |M3y4eHue pekOMEeH0BAHHOM JIUTEPATYPHI.

2 |llogroroBka K J1aOOpPaTOPHBIM U MPAKTHUECKUM 3aHATHUSIM.

3 | BrImomHeHHE KypCOBOTO MPOEKTA.

4 | IloaroToBka K MpOMEKyTOUHOM aTTECTaIUH.

5 | IloaroroBka K TeKyIIeMYy KOHTPOJIIO.

4.4. IlpuMmepHbI IEpEUYEHb TEM KYPCOBBIX MPOEKTOB

1. TlocTpoiiTe MBOWMYHBIA KiIacCU(PUKATOpP I OMPENCICHHS «CllaMa» B
3JIEKTPOHHOM KOPPECHOHACHIINH.

2. ITocTpoiiTe ABOMYHBIN KiaccupUKaTOp M pa3AeieHus] n300paKeHU B
CBETJIOE U TEMHOE BPEMS CYTOK.



3. IoctpoiiTe knaccudukatop i onpeaeneHus nudp apadckoro angdapura.
4. IocTpoiiTe kiaccupuKaTop A OMPENSICHHs IUPP PUMCKOTO andaBuTa.

5. ChnporHo3upyiiTe eHOOOpa30oBaHWE CTOMMOCTH OwWjieTa Ha TOE3] Ha
ocHoBaHuU caiita «PXK]I».
6. Criporao3upyirte rpaduk TeMIepaTypbl Ha CJICIYIOIIUA CEMECTP.

7. CnporHo3upyite aemorpaduyecKuii pOCT Ha OCHOBAHWHM CTAaTUCTUKH
Poccrara.

8. CHoporHo3upyiTe YHUCIEHHOCTh MYXYWH Ha OCHOBAaHMM CTaTUCTUKHU
Poccrara.

9. CnoporHo3upyiTe YHUCIECHHOCTh >KEHIIMH HAa OCHOBAaHUU CTaTUCTHUKHU
Poccrara.

10. CriporHO3UpyiTe YUCICHHOCTh OpakoB MO BO3pacTaM Ha OCHOBAaHUU
cratuctuku Poccrara.

11. CnporHo3upyite 00beM KEJIE3HOAOPOKHBIX MEPEBO30K HA OCHOBAaHUU
cratuctuku Poccrara.

12. CrmporHosupyiite 00beM aBTOMOOWJIBHBIX IEPEBO30K Ha OCHOBAHHUHU
cratuctuku Poccrara.

13. CnporHo3upyiite 00beM MOPCKUX MEPEBO30K HA OCHOBAHUM CTATUCTUKHU
Poccrara.

14. ChoporHo3upyiite 00beM BO3IYIIHBIX TIEPEBO30K HA OCHOBAHUU
cratuctuku Poccrara.

5. llepeueHp wu3AaHWN, KOTOpPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU

OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

Ne

n/n

1 [MpoTtoapsikonoB, A. B. Anroputmsr Data https://znanium.com/catalog/product/1902689
Science u UX IpakTHUYecKas peanusamus Ha | (1ara oOpamenus: 11.04.2025)
Python : yueOHoe mocobue / A. B.
[Iporoasskonos, I1. A. ITsu1oB, B. E.
CanoBHuKOB. - Mocksa ; Bosorna : Madpa-
Wmnxenepus, 2022. - 392 c. - ISBN 978-5-
9729-1006-9. - Tekct : eKTPOHHBII

bubnuorpaduueckoe onucanue Mecro nocryna

2 | Xumn, K. Hayunoe nporpammupoBanue Ha | https://e.lanbook.com/book/241031 (nara
Python / K. Xunn ; nepesos ¢ anrmiickoro | oopamenus: 11.04.2025)

A. B. Cnactuna. — Mockaa : [IMK Ilpecc,
2021. — 646 c. — ISBN 978-5-97060-914-

9. — TeKcT : ANMeKTPOHHBIN




3 | Iarrepcon, [I. [nybokoe oGyuenue ¢ Touku | https://e.lanbook.com/book/116122 (nata
3penus npaktuka / J[. [Tartepcon, A. obpamenms: 11.04.2025)

I'ubcon. — Mockasa : JIMK Ilpecc, 2018. —
418 c. — ISBN 978-5-97060-481-6. —
TeKCT : ANeKTPOHHBIN

4 AnTonmno, J[. bubnmoreka Keras — https://e.lanbook.com/book/111438 (mara
MHCTPYMEHT I'Ty0OKOro 00ydeHus. obpamenns: 11.04.2025)

Peanuzanus HEMPOHHBIX CETEN C TOMOLIBIO
ouoimotex Theano u TensorFlow / 1.
Antonumo, I1. Cymxur ; nepesog ¢
anrnuiickoro A. A. CnuHkuH. — Mocksa :
JIMK TIlpecc, 2018. — 294 c. — ISBN 978-
5-97060-573-8. — TeKcCT : 2IeKTPOHHBIN

5 | llomnne, ®. 'my6okoe o0yuenue ¢ R u https://e.lanbook.com/book/315488 (nara
Keras / ®. Illomne ; mepeBox ¢ aHrauiickoro | oopamenus: 11.04.2025)

B. C. SluenkoBa. — Mocksa : JIMK Ilpecc,
2023. — 646 c. — ISBN 978-5-93700-189-
4. — TeKcCT : 2JIEKTPOHHBIN

6 [Mapnen, b. Kpynnomacmrabuoe https://e.lanbook.com/book/105836 (nata
MaluHHOE 00y4eHue Bmecte ¢ Python : obparuenmst: 11.04.2025)

yuebHoe nocobue / b. lllapaen, JI.
Maccapon, A. bockeTTu ; mepeBoJ ¢
anrnuiickoro A. B. JlorynoBa. — Mocksa :
JMK IIpecc, 2018. — 358 c. — ISBN 978-
5-97060-506-6. — TeKcCT : 2MeKTPOHHBIN

7 I"agapos, @. M. HeitponHnsie cetu B https://znanium.ru/catalog/product/2173433
PyTorch : yue6noe nmocobue / . M. (nara obparmenus: 11.04.2025)

I'acapos, A. @. I'mnem3siHOB. - KazaHs :

Kazanckuii gpenepanbHbIil yHUBEPCUTET,
2024. - 106 c. - TeKcT : 2JIeKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJIb30BAThCS TPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

DneKkTpoHHO-OMbmMoTeyHas cucrema HaydHo-TexHMuYecKo OHOIMOTEeKH
PYT(MUNUT) (http://library.miit.ru/)

DIEeKTPOHHO-ONOIMOTEIHAS cucrema U3J1aTeNIbCTBA «JlaHby
(http://e.lanbook.com/)

DieKTpOoHHO-0MOMoTeunas cucrema ibooks.ru (http://ibooks.ru/)

OTKpBITHIN JaTacer JUIS MAIIUHHOTO oOy4eHUS Kaggle
(https://www.kaggle.com/)



7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CleYeHus, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOMMOTrO JUIsl OCBOCHUS JUCIIUILIMHBI (MOJTYJIs).

[TpuxnagHoe mporpaMMHOE OOecTieueHue

bpaysep Microsoft Internet Explorer nnu ero anaioru

[Taket oducubix nporpamm Microsoft Office unu ero ananoru
Cpena pazpadotku PyCharm Community Edition;

[TaxeTHbIiT MeHEKEp pip3 Wim anaconda;

Cpena pazpadotku Jupyter Notebook.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

VueOHbIe ayIuTopun I IIPOBCACHUA y‘{e6HBIX 33HHTPII>JI, OCHAIlICHHBIC
KOMHBI-OTGpHOﬁ TEXHUKOM U Ha60paMI/I ACMOHCTPAIMOHHOI'O o6opy11013aHH;1.

I[J'ISI IMPAKTUYCCKHUX 3aHATUN — HaJIA4He MEPCOHAJIBHBIX KOMIIBIOTCPOB
BBIYHCJINTCIBHOI'O KJIacca.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

KypcoBoii mpoekT Bo 2 cemectpe.
DK3aM€EH BO 2 CEMECTpE.

10. OueHouHbIE MaTEpUAIIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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