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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

enp nucumminnsl «HelpoHHbIe ceTH U TITy00Koe 00yueHue 3aKI0YaeTCs
B OCBOCHUU MPUHIIMIIOB MPOEKTUPOBAHUS apXUTEKTYPHI, pa3pad0TKH, 00yUeHuUs U
pa3BepThIBaHUSI HEHPOHHBIX CETEH.

3agauul TUCIUIUINHBI:

- ¢opmupoBanue y oOydaronuxcsi 0a30BbIX 3HaHUH 00 aHOTOMUU
NepCcenTpoHa, PyHKIMIX aKTUBAIIMHN U CBEPTKHU, MOJIX0A0B K HOPMaJIU3allMH BECOB
Y ONITUMHU3ALNU PA0OTHl HEUPOHHOM CETH;

- (hopMuUpOBaHKE Yy 00yUaIOIUXCS HABBIKOB Pa0OTHI C MHCTPyMEHTaMu cOopa
U TIOJIFOTOBKHU JIAHHBIX, pa3pabOTKH, OOyYEeHMs] M OTJIaJKU HEHPOHHBIX ceTel
cpeactBamu coBpemeHHbIX Oubmuorek PyTorch, Keras u TensorFlow s3bika
nporpammupoBanus Python.

2. Ilnanupyemsie pe3yibTaTbl 00yUEHUS MO TUCHUTLIMHE (MOIYIIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

IIK-3 - CocobGeH mpoeKTHpoBaTh, pa3padbarbiBaTh, 00ydaTh, OIICHUBATH H
pa3BopayMBaTh MOJIEIU UCKYCCTBEHHOTO MHTEIUIEKTa B cOOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps MeTOI0T0TUSIMU;

IIK-4 - CnocobeH TpoOeKTUpOBaTh, pa3pabdaThiBaTh, TECTUPOBATh U
pa3BopayMBaTh WMHTEJUICKTYaJIbHbIE CHUCTEMBI C MPUMEHEHUEM TMEPCHEKTUBHBIX
METOJIOB  HUCCJIEIOBAaHMS Ha OCHOBE MHUPOBBIX TEHACHLMA  Pa3BUTHS
BBIUMCIUTENFHON TEXHUKH ¥ NH()OPMAIIMOHHBIX TEXHOJIOTHH.

OOGyueHwue 1o qucuuIuinie (MOAYJII0) IPEANoJaraeT, YTo Mo ero pe3yibTaTaM
oOyyatomuiicst Oyier:

Ymern:

- OCYIIECTBJIATH MOAOO0P (PYHKIIMN aKTUBAIUY;

- IPUMEHATH METOAbl HMCKYCCTBEHHOI'O WHTEIJIEKTa, OCHOBAaHHbBIC Ha
HEHWPOHHBIX CETSX, IS PEIIEHUSI KOHKPETHBIX 3a/1a4;

- IPUMEHSTh UHCTPYMEHTHI TOATOTOBKU 00YYAIOIIMX U TECTOBBIX JAHHBIX U
UHCTPYMEHTHI pa3paO0OTKU HEUPOHHBIX CETEH.

3Harth:

- IPUHLMIIBI TOCTPOEHUSI HEUPOHHBIX CETEW;

- apXUTEKTYPHBIE PEIICHUS COBPEMEHHBIX HEHPOHHBIX CETeH U 00J1IaCTH UX
MIPUMEPEHUS;

- METOJIbl PaOOTHI U 00YUYEHHUSI COBPEMEHHBIX HEHPOHHBIX CETEH.



Baanern:

- cOopa, OYUCTKH, MMOATOTOBKH TAHHBIX ISl O0y4YeHUS] HEUPOHHOU CETH;

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

- HAaBBIKOM HCIIOJIH30BAHUS CTICIIHATa3UPOBAHHBIX OMOMIOTEK si3bika Python
JUTS TIOCTPOCHUS HEUPOHHBIX CETEM.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TpyJOEMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. O06bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMU K peaju3alii 00pa30BaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommaecTBo yacoB

Tun y4eOHBIX 3aHSTHIT
Bcero | Cemectp Ne2

KonTtakTHas paboTa Impu NpoBeIeHNH YUeOHBIX 3aHATUH (BCEro): 32 32
B Tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O6veM aucCHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyyJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
nearoruaeckKuMu paboTHUKAMHU U (WITH) JIUIIaMU, PUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TIPU IPOBEIACHUU
IPOMEKYTOUHOM aTTecTauu cocrapiser 112 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHuH o0 MHAUBUAYAJILHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYIs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaroIuXcs, a Takke B hopme
KOHTaKTHOU pabOThl O0ydYarOMIMXCSA C MEJarorn4ecKuMu paboOTHUKAMHU U (WJTHN)
JUIaMH, TIPUBJIEKAEMBIMH K peaI3aIlii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCJIOBUSAX, IPU MIPOBEACHUU MTPOMEKYTOUHON aTTECTALINH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

BBenenue B TeOpUI0 HEMPOHHBIX CETEH.
PaccmarpuBaembie BOIIPOCHL:

- mepcenTpoH Po3enOnarTa;

- mpoliecc 00ydeHHe MepCenTPOHa;

- OTPaHUYEHUS OJTHOCIOMHOIO MepCenTpoOHa.

MHOroca0iHbIN NEPCENTPOH.
PaccmarpuBaembie BONPOCHL:

- HeﬁpOHHaﬂ CCTh KaK ITOCJICOA0BATCIBHOCTH CJIOCB,
- abCTpaKIys CIIOS U CIIOH 0TCeBa;

- ONTUMHU3ANA TPAAUCHTHOT'O CITyCKa

(DYHKHI/II/I AKTHUBAIMU U CBEPTKHU.

PaccmarpuBaembie BOIIPOCHL:

- (pyHKUIMM aKTHBAIMU: TIOpOTOBas QyHKIMS, IMHEHHAsI, CHTMOM/IA, SKCIIOHCHIM A bHAs! TMHEHHAs
¢ynkuus (Exponential linear unit, ELU), dyHkus nuneiiHoro Beinpsimuteds (Rectified linear unit, ReLU);
- HEUPOH CMELICHHS, HOpMaJIM3allHs BECOBBIX KO3()(HUIIMEHTOB, BhINAJICHUE CBS3EH;

- (D)yHKUMS TOTEPb U ONTUMHU3ALNSL.

OOyueHune HEHPOHHOMH CeTH.

PaccMaTprBaeMble BOTIPOCHI:

- 9Tarbl 00y4eHHs1 HEHPOHHOM CeTH;

- METO/I IPSIMOTO M 0OPATHOTO PACTIPOCTPAHEHHUS OIIHOKH;
- mpaBwio Buapoy-Xododa;

- mepeoOydeHue, IePEenoAroHKa U HeJ0yOyueHHe.

PacnpocTpaneHHbIE apXUTEKTYpbl HEHPOHHBIX CETEH.
PaccmaTpuBaemble BOTIPOCHI:

- orpaHn4eHHas MammHa bonbmana;

- HelipoHHAas ceTh Xonpuiaa;

- PEeKyppeHTHbIE HEHPOHHBIE CETH;

- CBEPTOYHELIC HeﬁpOHHLIe CCTH,

- rTyOoKue HeHPOHHBIE CETH U MPeIBapUTEIbHOE 00yUeHHE MOJIENeH.

HeﬁpOHHBIC CCTU I PCIICHUA 3a1a1 KJ'IaCCI/I(pI/IKaI_II/II/I.
PaccmarpuBaembie BOIIPOCHL:

- 00yueHHe IBOMYHOTO Kiaccu(pukaTopa;

- MHOTOKJIACCOBas Ki1acCU(UKAIIUS;

- moka3aTeny 3((HEeKTUBHOCTH U aHAJN3 OMIHOOK;

Heitponnsie ceTn aJisi peuieHus 3aaaq NporH03upOBAHUSL.
PaccmarpuBaembie BOIPOCHL:

- JINHEHAas perpeccus;

- TPaJIMEHTHBIN CIIyCK: CTOXACTUYECKUI I'PAJIUEHTHBIN CITYCK;

- IOJIMHOMHUAJIbHAS PETPEecCus;

- JIOTUCTHUYECKAs PETPECCHUSI U BO3BOMHOCTD KJIaCCH(UKAIHU.

bubnuorexu HEHPOHHBIX CEeTEH.

PaccmarpuBaeMble BOIPOCHL:

- HCKyCCTBEHHbIE HEPOHHBIE CETH;

- yCTAaHOBKa, HACTPOIKa M ucroib3oBanue 6nbmmorek TensorFlow u Keras;
- IPUMEPBI UCTIOIb30BAaHUS HEMPOHHBIX CETEH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




/ HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne
n/m

1 |YcranoBka Jupyter Notebook

B PE3yJIbTATC BBINIOJIHCHUSA J'Ia60paTOpHI)IX pa60T CTYACHTBI 3BHAKOMSTCS C YCTaHOBKOﬁ BHCIIIHUX ITAKCTOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO6OL[HO pacnpocCcTpaHdeMOro UCX0JHOT0 KOoJa Ha JIOKAJIbHYIO MalllIMHY U
HACTPOMKY pa3BepHYTOTO MPUIIOKEHUS

2 |YcranoBka ¢perimBopka PyTorch

B pesymnbrare BRIIOTHEHHUS Ta00PaTOPHBIX PA0OT CTYIEHTHI 3HAKOMSTCS C YCTAHOBKOI BHEITHUX MAKETOB
ITOCTAaBIIMKOB OTKPBITOBOTO 1 CB06OI[HO pacrpoCcTpaHIE€EMOTO NCXOJHOTO KOJIa Ha JIOKAJIBHYIO MalllUHy W
HACTPOHKY Pa3BEpHYTOTO MPHUIIOKECHHUS

3 |Ycranoska ¢peiimBopka TensorFlow

B PE3yJIbTATC BBINIOJIHCHUA J'Ia60paTOpHI)IX pa60T CTYACHTBI 3BHAKOMSTCS C YCTaHOBKOﬁ BHCIIIHUX ITAKCTOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO6OL[HO pacnopocCcTpaHdeMOro UCX0JHOT0 KoJda Ha JIOKAJIbHYIO MAallIMHY U
HAaCTPONKY pa3BEepPHYTOT0 NMPUIIOKEHUS

4 |Ycranoka (pperimBopka Keras

B PE3yJIbTAaTC BBINIOJTHCHUSA J'Ia60paTOpHBIX pa60T 3HAKOMITCA C YCTaHOBKOI\/’I BHCIIHHUX ITAKETOB
MOCTABIIHUKOB OTKPBLITOBOI'O N CBO60,Z[HO pacopoCcTpaHdaeMOro HCX0AHOT0 KOAa Ha JIOKaAJIbHYIO MAllIMHY U
HACTPOHKY Pa3BEPHYTOTO MPHUIIOKCHUS

5 |[ToctpoeHne TBOMYHOTO Ki1accu(UKaTopa.
B pesynbraTe BHINONHEHHUS J1TAOOPATOPHBIX pabOT CTYIEHT MOJYyYaeT HABBIKH PELICHHS 33/1a41
KiaccU(UKaIMU ¢ UCIIOJIb30BAaHUEM MIPOCTON HEHPOHHOM ceTn

6 |[locTpoeHHE MHOTOKIIACCOBOTO Kiaccudukaropa
B pesyinbraTe BBINOIHEHUS Ta0OPATOPHBIX pabOT CTYICHT MOTy4YaeT HABBIKU PEIICHUS 3a1a4u
KJIacCH(MKAIMU C UCIIOIb30BAaHNEM HEHPOHHOU CeTH

7 |IIporHo3upoBanue
B PE3yJIbTAaTC BBINIOJTHCHUSA J'Ia60paTOpHBIX pa60T CTYACHT NOJY1aCT HABBIKHU UCIIOJI30BaHUA JTHHCHHON
HJIH ITIOJTMHOMHATILHOU perpeccuu B 3a/ia4ax NPOrHo3MpoOBaHus Mpru UCIOJIb30BAHUCM HeﬁpOHHOﬁ CETHU

8 |IIporHo3upoBanue
B pe3synbrarte BRINOIHEHHUS Ta60PaTOPHBIX PabOT CTYIEHT MOIy4YaeT HABBIKM HCIIOJI30BAHUS
JIOTUCTUYECKOW PEerpeccHu B 3ajadax Kiaccu(UKauu ¢ UCIOIb30BaHUEM HEHPOHHOM ceTn

4.3. CamocrosiTenbHas padboTa 00y4darOIMuXCs.

:/-QH Bua camocrositensHOM paboTh
1 |M3y4eHue peKkOMEHJOBaHHOM JIUTEPATYPHI.

2 |IlogroroBka K J1aOOpaTOpHBIM paboTaMm.

3 | BeimomHeHHE KypcOBOTO MPOEKTA.

4 | IloaroToBka K MpOMEKyTOUHOM aTTECTaIUH.

5 | IloaroroBka K TEKyIIeMy KOHTPOJIO.

4.4. IlpuMmepHbIN NEpEYEHb TEM KYPCOBBIX IPOEKTOB

1. IlocTpoiiTe nBOWYHBIA KiacCUUKATOP ISl OMNpEIeieHUus «ClaMa» B
3JIEKTPOHHOM KOPPECIOHACHLINH.

2. TloctpoiiTe nBOMYHBIN KiacCU(DUKATOP ISl pa3eiCHHs] N300paKeHUN B
CBETJIOE U TEMHOE BPEMS CYTOK.




3. IToctpoiite knaccudukatop s onpeaeneHus udp apadckoro andasura.
4. Tloctpoiite KnaccupuKaTop AJs onpeaeineHus Mudp puMcKoro aidasura.

5. CnporHo3upyiiTe 1eHOOOpa30BaHHE CTOMMOCTH OuieTa Ha Toe37 Ha
ocHoBaHuu cainta «PXK]I».
6. Ciporao3upyiite rpaduk TeMIepaTypbl Ha CIETYIOIIUN CEMECTD.

7. Cnpornosupyiite aemorpaduyeckuili poCT Ha OCHOBAHMHM CTaTHUCTUKH
Poccrara.

8. CHopOorHo3WpyWTE YHUCIEHHOCTh MYKYMH Ha OCHOBAHMM CTaTUCTHUKHU
Poccrara.

9. CroporHo3upyWTe YUCIECHHOCTh >KEHIIMH HAa OCHOBAaHUU CTAaTUCTUKHU
Poccrara.

10. CoporHo3upyiTe YUCIECHHOCTh OpakoOB IO BO3pacTaM Ha OCHOBaHUU
cratuctuku Poccrara.

11. Crporo3upyite 00beM KeJIe3HOJIOPOKHBIX MEPEBO30K HA OCHOBAHUHU
cratuctuku Poccrara.

12. CaoporHo3upyiite 00beM aBTOMOOWJIBHBIX MEPEBO30K HAa OCHOBAHUU
cratuctuku Poccrara.

13. Cnporuo3upyite 00beM MOPCKUX NIEPEBO30K HA OCHOBAHUM CTATUCTUKHU
Poccrara.

14. CoporHo3upyiite 00BEM BO3AYIIHBIX IME€PEBO30K HA OCHOBAaHUU
cratuctuku Poccrara.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).
No
n/m
1 [TpoTtoapsikoHoB, A. B. Anroputmsl Data https://znanium.com/catalog/product/1902689

Science u UX TpaKTHYecKas peanusanus Ha | (#ara obpaumenus: 11.04.2025)

Python : yueOHoe nocobue / A. B.

bubnuorpaduueckoe onucanue Mecro nocryna

[Iporoasskonos, I1. A. ITsuioB, B. E.
CanoBHUKOB. - Mocksa ; Bonoraa : MUndpa-
Wmnxenepus, 2022. - 392 c. - ISBN 978-5-
9729-1006-9. - Tekct : 2eKTPOHHBII

2 | Xwmwr, K. Hayunoe nporpamMupoBanne Ha | https://e.lanbook.com/book/241031 (nara
Python / K. Xumn ; nepesos ¢ anramiickoro | oopamtenmsi: 11.04.2025)

A. B. Cnactuna. — Mocksa : [IMK Ilpecc,
2021. — 646 c. — ISBN 978-5-97060-914-
9. — TeKcCT : ANeKTPOHHBIN




3 | Marrepcown, 1. I'mybokoe obyuenue ¢ Touku | https://e.lanbook.com/book/116122 (nata
3penus npaktuka / JI. [Tarrepcon, A. obpamenns: 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 (nata
MHCTPYMEHT I'Ty0OKOro 00ydeHus. obpamenus: 11.04.2025)

Peanuzanus HEMPOHHBIX CETEN C TOMOLIBIO
ouoimorex Theano u TensorFlow / 1.
AnTonumo, I1. Cymxur ; nepeBog ¢
anrnuiickoro A. A. CnuHkuH. — Mocksa :
JMK IIpecc, 2018. — 294 c. — ISBN 978-
5-97060-573-8. — TeKcT : 2JIeKTPOHHBII

5 [Monne, ®. 'mybokoe obyuenue ¢ R u https://e.lanbook.com/book/315488 (nara
Keras / ®. Illomne ; nepeBo ¢ anrauiickoro | oopamenus: 11.04.2025)

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

6 | Hlapgpen, b. KpynnomacmrabHoe https://e.lanbook.com/book/105836 (nara
MalrHHOE 00yueHue BmMecte ¢ Python : obparenmst: 11.04.2025)

yuebHoe nocobue / b. lllapaen, JI.
Maccapon, A. bockerTu ; mepeBoJ ¢
anrimiickoro A. B. JlorynoBa. — Mockaa :
JMK IIpecc, 2018. — 358 c. — ISBN 978-
5-97060-506-6. — TeKcCT : 2IeKTPOHHBIN

7 I"adapos, @. M. HeitponHnsie cetu B https://znanium.ru/catalog/product/2173433
PyTorch : yue6Hoe mocobue / . M. (mara obpamenus: 11.04.2025)

['acpapos, A. @. I'mnem3siHOB. - KazaHs :
Kazanckuii ¢penepaibHbIil yHUBEPCUTET,
2024. - 106 c. - TekcT : 2IeKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BAThCS TIPH
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

DOnexkTpoHHO-0MOIMOoTeYHass cucreMa HayuHo-TexHUYecKodW OuOIHOTEeKH
PYT(MUUT) (http://library.miit.ru/)

DIIEeKTPOHHO-0MOIMOTeUHAS crucTema U3aTeIbCTBA «JIaHnby»
(http://e.lanbook.com/)

DIeKTpOHHO-0uOIMoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

OTKpBITHIH JlaTaceT 1St MAIIIMHHOTO o0yueHus Kaggle
(https://www.kaggle.com/)



7. IlepedyeHb  JHIIEH3MOHHOTO W  CBOOOJHO  PacHpPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECIeYeHHs, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

[TpuknagHOE MPOrpaMMHOE OOECTICUeHUE

Bbpay3zep Microsoft Internet Explorer unu ero anaioru

[Taket oducubix nmporpamm Microsoft Office miu ero ananoru
Cpena pazpabdotku PyCharm Community Edition;

[TakeTHBIN MeHEKED pip3 Wiau anaconda;

Cpena pazpabotku Jupyter Notebook.

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOMU IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo JUCIHUILTHHE (MOJIYJIIO).

VYyeOHble ayaUTOpPUU ISl MPOBEICHUS YUEOHBIX 3aHATHM, OCHAIICHHBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000pYy10BaHUS.

Jnst nabopaTopHbIX pabOT — HaJM4Me TEPCOHAIBHBIX KOMIBIOTEPOB
BBIYMCIIUTEIBHOTO KJIacca.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

KypcoBoii mpoekT Bo 2 ceMecTpe.
DK3aMeH BO 2 ceMecTpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OuneHOYHbIE MAaTEpHUAIIBI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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