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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Ilesnbro M3y4eHHst JAaHHOM NUCUUILIUHBI SABJIAETCS OCBOCHUE BO3MOXKHOCTEN
CBEPTOYHBIX M PEKYPPEHTHBIX HEHPOHHBIX CETEH Ui peLIeHUs 3aaad
pacrno3HaBaHUs 00Pa30B.

3ajayaMy JAHHON AUCIUIUIMHBI SABISIIOTCS MPUOOpPETEHUE MPAKTUYECKHX
HAaBBIKOB IIOATOTOBKH JAHHBIX JUISl PACTIO3HABAHUS, CO3/IaHMS WIIM MCIIOJIb30BAHMS
rOTOBOM HEHUPOHHON ceTH, OOydeHMs] WM J000y4YeHHs HEHUpOHHON ceTH Ha
3a/IaHHBIX Ha0Opax JTaHHbIX.

2. [Inanupyemble pe3ysibTaTbl 00y4YEeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenb ¢GopmMupyemMbiX pe3ylbTaTOB OCBOCHUSI 00pa3oBaTEIbHOU
porpamMmsl (KOMIIETEHLIUI) B pe3ybTaTe 00yYeHuUs M0 JUCLUILUIUHE (MOAYJIIO):

OIIK-4 - CniocoOeH MpUMEHSTh Ha MPAKTHUKE HOBBIC HAYYHBIC TPUHITUIIBI U
METOJIbI UCCIECIOBAHHUM;

OIIK-5 - CnocoGeH pa3pabarbiBaTh U MOAEPHU3UPOBATH NMPOTPAMMHOE U
anmnapaTHoe obecriedeHue HHPOPMAIIMOHHBIX U aBTOMAaTU3UPOBAHHBIX CUCTEM;

IIK-2 - CnocobeH ocymecTBUTh cOOp, OUMCTKY, MOATOTOBKY M Pa3METKY
JAHHBIX HcmoJib3ys metonojoruto ETL s manbHeimero oOydeHus Mojesnei
MCKYCCTBEHHOT'O UHTEJIEKTA;

IK-3 - CnocoGeH cnpoeKkTupoBaTh, pa3paboTaTh, OOyYWTh, OICHHUTHh U
pa3BEepHYTh MOJEIM HCKYCCTBEHHOTO MHTEUIEKTa B  COOTBETCTBUU C
merononoruein MLOps.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYITIO ) TIPEIIoIaraeT, 4To 1Mo ero pe3yibTaTaM
oOyuaromuiicst Oyier:

Baanern:

- HaBpikamMyu wu3ydeHUsT TEXHUYECKOW JIMTEPATypbl IO apXUTEKTYpbI
HEUPOHHBIX CETEU;

- HaBbikamu pa3pabOTKu CUCTEM UCKYCCTBEHHOI'O UHTEIIJICKTA;

- HaBbikaMu cOopa, OYUCTKH, TOATOTOBKHU U Pa3METKH JIAaHHBIX JIJIs1 O0y4YeHUs
WM 1000y4eHUs] HEHPOHHBIX CETEeH;

- HaBbikamu ayrMeHTaluuy U NPOPEKUBAHUS TAHHBIX;

- HaBbikamMu mnpoekTHpoBaHUS, Pa3pabOTKH AHAIUTUYECKHX MOJCICH H
MOJIEJIEW UCKYCCTBEHHOI'O UHTEIIIIEKTA

- HaBpikamu 00yueHHs, pa3BEpPThIBAHUS CHUCTEM HCKYCCTBEHHOTO
VMHTEIJUICKTA;

- HaBbIkamMu TECTUPOBAHUSI CUCTEM MCKYCCTBEHHOI'O MHTEILJICKTA.



3HaTh:

- Hay4Hble IpUHIUIIBI IOCTPOCHUS apXUTEKTYPbl HEHPOHHBIX CETEH;

- JlelicTBytoiue cpeacTBa pa3pabOTKH UCKYCCTBEHHOT'O MHTEIICKTA;

- MeTonbl cOopa, OYUCTKU, MOJATOTOBKH U pa3METKU JAHHBIX JIJIsI 00y4YeHUs
WM 1000y4eHUs] HEHPOHHBIX CETEH;

- MeToapl ayrMeHTaluy U MPOPEKUBAHNS JAHHBIX;

- Meroasl TPOEKTUPOBAHMS, pa3pabOTKH aAHATUTHYECKUX MOJEIeH W
MOJIEJIEN UCKYCCTBEHHOI'O MHTEJUIECKTA,;

- Meroasl 00y4yeHus1, pa3BEpPThIBAHUS CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA;

- MeTo1bl TECTUPOBAHUS CUCTEM MCKYCCTBEHHOTO MHTEIIEKTA.

Ymern:

- BeiOupars Hy)KHYIO apXUTEKTYPY HEMPOHHOM CETH;

- [IpumeHsTh NEUCTBYIONIME CPEACTBA PAa3pa0OTKH CUCTEM UCKYCCTBEHHOTO
VMHTEJUICKTA;

- [IpumensaTs MeTo1bl COOpa, OUYUCTKH, MOJATOTOBKHA U Pa3METKHU JaHHBIX JJIs
oOy4eHHs Wi J0O0yUYEHUsI HEUPOHHBIX CETEM;

- [IpuMeHsATh METObI ayTMEHTAIIMN U IPOPEKUBAHUS JJAHHBIX;

- IlpumeHatrpr MeTOABI MPOEKTHUPOBAHUS, Pa3pabOTKU AHATMUTHYECKUX
MOJICJIEN U MOJIEIIEN UCKYCCTBEHHOI'O MHTEJIJIEKTa

- [IpumensTh MeTOABl 00yUYEHHUsI, PA3BEPTHIBAHUSI CUCTEM HCKYCCTBEHHOTO
VMHTEJUICKTA;

- [IpuMeHSATh METOBI TECTUPOBAHUS CUCTEM UCKYCCTBEHHOI'O MHTEIIJICKTA.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh JUCITUTIIINHBI (MOTYJIs).

OO0mass TPyIOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBiser 4 3.e. (144
aKaJieMUYeCcKux Jaca(oB).

3.2. O06bem pguCHUIUIMHBL (MOAYJsi) B (QopMe KOHTAKTHOM pabOThI
oOyyaromuxcsi ¢  MeJaroruieckuMu  paboTHUKaMU ¢ (WIM)  JIUIAMH,
MPUBJICKAEMBIMU K peaTn3aiuu 00pa30BaTeIbHON MMPOTPAMMBbI HA MHBIX yCIIOBUSX,
IPY POBEJICHUHN YUCOHBIX 3aHITHI:

KonmuectBo yacoB

Tum yaeOHbBIX 3aHATHN
Bcero | Cemectp Ne2

KonrakTHas pabora rmpu npoBeieHHH Y4eOHbIX 3aHSATHH (BCEro): 32 32

B tom unce:

3aHATHS JIEKIIMOHHOTO THIIA 16 16

3aHATUSA CEMUHAPCKOro TUIA 16 16




3.3. ObpeM muctUIUIMHBI (MOAYJs) B (pOopMe CamMOCTOSITENbHOM pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydYaroIuxcs ¢
MeAarorn4ecKuMI pabOTHUKAMU U (WJTH) JIUIIAMH, TPUBIIEKAEMBIMH K peaTn3aliu
0o0pa3oBaTeNpbHOM MpOrpaMMbl HA HMHBIX YCIOBHUSX, IMpU MPOBEACHUU
IPOMEXYTOUHOM arrecTanuu coctapiser 112 akaneMuyeckux yaca (0B).

3.4. Ilpu oOy4eHnn Mo HHAUBUIYATFHOMY YI4€OHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0yY€HUH, 00bEM TUCIUIUIMHBI (MOJYJIsI) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON padoThl 00yYarouxcs, a Takke B (hopme
KOHTAKTHON paboThl 00YYaIOIIMXCS C MEJarorndyecCKuMU paOOTHUKAMHU U (WJIH)
JUIAMU, TPUBIIEKAEMBIMU K peali3aliii 00pa3oBaTeIbHONW POrpaMMbl HA HHBIX
YCJIOBUSIX, TIPH MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTalIUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIUOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC
II/11

1 |Bsenenue B kypc. OCHOBHbIE OHATHUS
PaccmaTpuBaeMbIe BOIIPOCHL:

- Llens xypca;

- [Iman oOyuenus;

- OCHOBHEIE OTIpeNIeNIeHUS B 00J1aCTH KOMITBIOTEPHOTO 3PCHHUS;
- Knaccudukanms HelipoHHBIX ceTeit

2 |BBeznenue B ucnonszoBanue ¢ppeiiMmBopka PyTorch
PaccmaTprBaemble BOIPOCHL:

- [TonsaTHe OJ0KOB;

- KonctpynpoBanue HeHpOHHBIX CETEH;

- O6y4eHne HEHPOHHBIX CeTeH;

- Utorn

3 |CBepTOoUHBIC HEHPOHHBIE CETH
PaccmaTpuBaemble BOTIPOCHI:

- 3arpy3Ka JaHHBIX;

- [IpenBaputenbHas 00pabOTKa JaHHBIX;
- Paciimpenue naHHbIX;

- Koncrpyuposanue cetu

4 |OOy4eHHe CBEPTOYHON HEHPOHHON CETH
PaccmatpuBaeMble BOIIPOCHL:

- 3arpy3ka JaHHBIX;

- [IpenBapurensHas 06paboTKa JaHHBIX;

- Pacimpenue naHHbIX;

- Konctpynposanue cetu

5 |Hcnonb30BaHue NMperBapUTEIbHO 00YUEHHOW CBEPTOYHON HEUPOHHOU CeTH
PaCCManl/IBaeMbIe BOIIPOCHKHI:
- Metop transfer learning;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- Brinenenue npusHakos;
- JooOyueHne HEHPOHHOM CEeTH;
- Utoru

Busyanusauus 3HaHUN CBEPTOYHON HEMPOHHOM CETH
PaccmarpuBaemble BOIIPOCHI:

- Busyanusauus npoMeKyTOUHbIX aKTHBALWM;

- Buzyanuzanuu ¢puiabTpoB CBEpTOYHBIX HEHPOHHBIX CETeH

PexypeHTHBIE HEHPOHHBIE CETH
PaccmatprBaeMble BOIIPOCHL:

- Apxutektypa LSTM;

- Apxutektypa GRU

MupoBsle TUIUPYIOIIHE APXUTEKTYPbI
PaccmaTprBaemble BOIIPOCH:

- Apxurektypa AlexNet;

- ApxutekyTpa ResNet;

- Apxutekypa EfficientNet

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

[IpaxkTrueckue 3ausaTUs

n/m

TemaTrka MpakTUYECKUX 3aHATHI/KPATKOE COJIepKaHUE

YcraHoBka v HacTpoiika pabouero Mecra B cpezie Jupyter Notebook

B pe3ybTaTe pa6OTI)I Ha MPAaKTUYCCKOM 3aHATUHN CTYACHT MOJYYa€T HABbIK YCTAHOBKH BHCIIHUX MMAKETOB
MOCTABIIUKOB OTKPBITOTO ¥ CBOOOIHO PACIPOCTPAHIIEMOr0 UCXOHOTO KOJ/Ia Ha CBOKO host MarmHy u
HACTPOUKY pa3BEpPHYTOI0 MPHIOKEHUS

YcranoBka u npuMmeHenne ¢peiimBopka PyTorch

B pesynbrare paboThl Ha IPAaKTHYECKOM 3aHSATHH CTYACHT ITOy9aeT HaBBIK YCTAHOBKH BHEIITHHUX ITAKETOB
MTOCTaBIIMKOB OTKPBITOTO M CBOOOIHO PAaCIPOCTPaHIEMOTO HCXOIHOTO KO/Ia Ha cBOO host MammHy u
HACTPOUKY pa3BEPHYTOTO MPHITOKEHHS

ITouck Ha6opa JaHHBIX W ITIOATOTOBKA €Iro AJIsd O6y‘IeHI/I5{ HeﬁpOHHOﬁ CCTHU
B pesynbrate paboThI Ha MPAKTHUECKOM 3aHSITHHU CTYCHT MOJTy4aeT HaBbIK cOOpa HEOOXOJUMBIX JAHHBIX
U MX CTPYKTYpPHPOBAHHMS /IS OOYUEHHsI Ha HUX HEHPOHHOH ceTn

ITocTpoeHne npocTol CBEpTOYHON HEUPOHHOU CETH
B pesysbrare paboThl Ha IPAKTHYCCKOM 3aHATHH CTYJCHT MOJIYyYaeT HaBbIK CO3MaHUs POCTOM
CBEPTOYHOU HEHPOHHOU CETH

Mertoapl 00y4deHUs HEHPOHHBIX CETEH
B pe3yabTaTe pa6OTLI Ha MPAKTUYCCKOM 3aHATUHN CTYACHT MOJYHa€T HABBIK O6yq€HI/I${ HeﬁpOHHBIX cereit

[ToxGop roTOBBIX HEMPOHHBIX CETEH I PEeLIeHUs TOCTAaBICHHON 3aauu

B pe3yIbTaTe pa60T1)1 Ha MPaKTUYCCKOM 3aHATUHN CTYACHT MOJYYa€T HAaBbIK U3YUYCHUS PA3JINYHBIX I'OTOBBIX
U y)K€ HaTPEHUPOBAHHBIX HEWPOHHBIX CETEH M BhIOOpa HanboJIee MoIXos1Iei HEHPOHHOM ceTH IS
pelaeMoi 3aauu

JlooOy4eHre roToBBIX HEHPOHHBIX CETEH
B pesynbrare paboThl Ha IPAKTHYIECKOM 3aHATHH CTYICHT TOTYYaeT HABBIK O0YYECHHUS TOTOBBIX
HEHUPOHHBIX CETEH [UIsl IOCTABJICHHBIX EMY 3a1a4

PaBBCpTLIBaHI/Ie U MIPUMCHCHUC HeﬁpOHHBIX ceTelt Ha PCAIbHBIX 3aJavdax
B pesynbrate paboThl Ha MPAKTHUECKOM 3aHSITHU CTYCHT MOJy4aeT HaBbIK IPUMEHUTH BCE MOJTY4YEHHbIE
3HAHUS Ha pealbHbIX 3a7a4dax Beaymux UT komnanui




4.3. CamocrosTenbHas padoTa 00y4aroImuXCs.

Ne .
Bun camocrositenbHO paboTh

n/m

1 |M3yuyeHue AONOIHUTENBHON JUTEPATYPHI

2 |lloaroroBka K MpaKTUYECKUM 3aHATHIM

3 | BrmonHeHHE KypcoBO# paObOTHI.

4 | IlogrotoBka K NpOMEXYTOUHON aTTEeCTALUU.

5 | IloaroroBka K TEKyIIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYpPCOBBIX PabOT
1). IocTpouTh CBEPTOUHYIO HEUPOHHYIO CETh JIJIsl paCTO3HABAHUSI OOBEKTOB:

- Hudp apabekux;
- Hudp pumckux;
- bBykB pycckoro andasura;

- BykB narunckoro andasura.

2). Ucnionp30BaTh CBEPTOUHYIO HEMPOHHYIO ceTh ResNet ni1st pacnio3naBaHus
00BEKTOB:

- BaroHoB pa3nu4HbIX posioB (ITOJYBaroHoB, MiaaT(opM, KPBITHIX, IIUCTEPH,
XOMMPOB) C BO3MOXKHOCTBIO ONPEEIECHN KOHKPETHOTO poja BaroHa;

- KoHTeitHepos;

- ABTOMOOMIEHN (JIErKOBBIX, I'PY30BBIX) C BO3MOKHOCTBIO OIpEACIICHUS
JIETKOBOM WJIM TPYy30BOM aBTOMOOMUIIB;
- CamoeTOB;

- [Tapoxon10B;

- JKXUBOTHBIX.

3) Mcnonb30BaTh CBEpTOUHYIO HEHPOHHYIO ceTh Alexnet i pacio3HaBaHUSA
HACTPOEHHUS YeJIOBEKa:
- CUACTIIMBOE;

- MpayHog;
- 3J10€;

- mobpoe.



5. llepeueHp wu3naHUN, KOTOPBIE PEKOMEHIYETCS UCIIOJIb30BaTh IIPU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).
Ne

) Bubnuorpadguueckoe onucanue Mecto nocryna

n/n

1 Tepnenxuii, A. C. HeliponHsie ceTu u https://e.lanbook.com/book/439343 (nara
YICKYCCTBEHHBIN MHTEIIEKT: OCHOBEI obparmenus: 10.04.2025)

HEHPOHHBIX ceTel Ha si3bike Python : yuebHO-
metoaudeckoe nocodue / A. C. Tepneukuii, E.
C. Tepneuxkas. — Jlunenx : Jlunenkwuii I'TIY,
2023. — 76 ¢. — ISBN 978-5-907792-40-1.
— TeKCT : ANeKTPOHHBIN

2 I'agpapos, ®. M. Heiiponnsie cetu B PyTorch : | https://znanium.ru/catalog/product/2173433
yuebHoe nocobue / ®. M. T'aapos, A. ©. (nara obpamenus: 10.04.2025)
I'mnem3sHoB. - Kazanb : Kazanckuii

denepanbHbIil yHUBepcutet, 2024. - 106 c. -
Teker : 2neKTpOHHBIN

3 [Tarrepcon, /1. 'mybokoe oOydeHue ¢ TOUKH https://e.Janbook.com/book/116122 (aara
spenus npaktuka / JI. ITartepcon, A. T'u6con. | oopautenms: 10.04.2025)

— Mocksa : IMK Ilpecc, 2018. — 418 c. —
ISBN 978-5-97060-481-6. — TekcrT :

AIEKTPOHHBIN

4 [Tanupo, JI. KoMmnbroTepHOE 3peHue : https://e.lanbook.com/book/417998 (nata
yae6HO0e ocobue / JI. llanupo, JI. CTokman ; | oopamenus: 10.04.2025)

epeBoJ ¢ aHmMiickoro A. A. boryciaBckoro
nox peaakmueit C. M. CokonoBa. — 5-€ u3.
(311.). — Mockaa : JlabopaTopus 3HaHUH,
2024. — 763 c. — ISBN 978-5-93208-725-1.
— Texcr : aneKTpOHHBIN

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCHOJb30BATHCS MPH
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

baza nmanapIx W odumumanpHbIM caiT ImageNet, Habop manHerx MNIST.
Odunmansheiii caiit PyTorch https://pytorch.org/.

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

DNeKTPOHHO-0MOIHOTeYHAs cucrema U3/1aTeIbCTBA «Jlaub)

(http://e.lanbook.com/)

7. llepeueHb  JNHIIEH3UOHHOTO ©  CBOOOJHO  PACIPOCTPAHSIEMOTO
IpOrpaMMHOr0 OOECIEUYEeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).



Cpena pa3pabotku Jupyter Notebook.
[TakeTHbIN MeHeIKEP pip, anaconda.
Hurepneprarop Pyhton.

Cpena ucnionnenus pperimopka PyTorch.

8. OmmcaHne MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOJUMOM IS
OCYIIECTBJICHUS 00pa30BaTEILHOTO IIPOIiecca Mo JUCIUILIHHE (MOJIYIIIO).

Y4eOHbBIC ayTUTOPUHN JIJIsl IPOBEACHUS JIEKIIMOHHBIX 3aHATHHA JOHKHBI OBITh
OCHAIICHBl KOMITBIOTEPHOW TEXHHKOW I TperojaBareliss W HaOopoM
JIEMOHCTPAIIMOHHOTO 000PY/IOBAHMSI.

VY4eOHbIC ayTUTOPUH JIJIs1 TPOBEICHUSI CEMUHAPCKUX 3aHATUN JOJIKHBI OBIThH
OCHAIIIEHbI KOMIIBIOTEPHON TEXHUKOU JJISl TIPETOaBaTemsl U CTYJICHTOB, a TaKXKe
Ha0OpPOM JIEMOHCTPAIIMOHHOTO 000PY/I0BAHMUS.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3adeT BO 2 ceMecTpe.
KypcoBas paGota Bo 2 cemectpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OueHoYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTalny, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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