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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Llenpro M3y4EHUsI TAHHOW NHMCIUIUIMHBI SBIISIETCS OCBOEHUE BO3MOMXKHOCTEN
CBEPTOUHBIX M PEKYPPEHTHBIX HEHUPOHHBIX CETEW ISl pEIICHUs 3aaad
pacrno3HaBaHus 00pa3oB.

3ajmavyaMy JTaHHOM JUCLUIUIMHBI ABIISIIOTCS MPUOOpPETEHUE MPAKTUYECKHX
HAaBBIKOB MOJATOTOBKH JIAHHBIX ISl pACIIO3HABAHUS, CO3JaHUS WIIN UCIIOJIb30BaHUS
FOTOBOM HEHPOHHOM CeTH, OOy4YeHHUs WIM JO00OyYeHHS HEWpPOHHOW CceTH Ha
3aJlaHHbIX HA0Opax JaHHBIX.

2. IlnanupyemMble pe3ynbTaThl 00YYSHHS 110 AUCHUTUTHHE (MOIYIIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3ysibTaTe 00yUeHHUS 10 AUCIUILUIUHE (MOTYIIIO):

IIK-2 - CnocobeH ocyIIecTBUTh COOp, OYHUCTKY, MOATOTOBKY W Pa3METKY
JTAHHBIX ucnoJib3yst Metononoruto ETL nns manbHeitmero oOydeHus Mojesneit
HMCKYCCTBEHHOTO MHTEIIJICKTA;

IIK-3 - CnocobeH mpoeKkTHupoBaTh, pa3padaThiBaTh, 00y4aTh, OILICHUBATH U
pa3BopaynBaTh MOJIETU UCKYCCTBEHHOTO MHTEIUIEKTa B cOOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps METOA0JIOTHSIMU.

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

Baanern:

- HaBhikaMu W3y4ye€HUS TEXHUYECKOW JIUTEPATYPHl IO APXUTEKTYPHI
HEUPOHHBIX CETEH;

- HaBbikamu pa3pabOTKHU CHCTEM MCKYCCTBEHHOT'O MHTEIICKTA;

- HaBpikaMu cOopa, OUYMCTKH, TOATOTOBKH M PA3METKH TAHHBIX JIJIsE OO yUCHUS
WU J000yYEeHUSI HEUPOHHBIX CETEH;

- HaBbikamu ayrMeHTanMu U NpOpEKMBAHUS TAHHBIX;

- HaBbikaMu NpOEKTUPOBaAHUS, pa3pabOTKU AaHAIIUTHYECKUX MOJeleH U
MO/IEJIEV UCKYCCTBEHHOI'O UHTEIIIIEKTA

- HaBbikamu 0OydeHHs, pa3BepTHIBAHUS CHCTEM HCKYCCTBEHHOTO
MHTEIICKTA;

- HaBbIkamu TeCTHpOBaHUS CUCTEM MCKYCCTBEHHOTO MHTEIICKTA.

3HATD:
- HayuHble NpUHIMIIBI TOCTPOSHUS apXUTEKTYPhl HEHPOHHBIX CETEH;
- JleiicTBytoIIME Cpe/icTBa pa3pabOTKH MCKYCCTBEHHOTO MHTEIUICKTA;



- Metonpl cOopa, OYNCTKH, TIOJITOTOBKU U Pa3METKH JAaHHBIX JJISi O0yYeHUS
WM 1000y4YeHHS] HEHPOHHBIX CETEeH;

- MeTtozpl ayrMeHTalMK U POPEKUBAHUS IAHHBIX;

- Metoapl NPOEKTUPOBaAHUS, Pa3pabOTKU aHAJIUTHUYECKUX MOJEIeH Hu
MOJIeJIe NCKYCCTBEHHOTO MHTEIJIEKTA;

- Metoasr 00y4ueHus1, pa3BepTHIBAHUS CUCTEM UCKYCCTBEHHOTO MHTEIUICKTA,;

- MeToibl TeCTUPOBAHUS CUCTEM UCKYCCTBEHHOTO MHTEIUICKTA.

Ymersb:

- BeiOupath Hy)XKHYIO apXUTEKTYpPy HEMPOHHOMU CETH;

- [IpuMeHATh AEHWCTBYIOLINE CPECTBA Pa3pabOTKU CUCTEM UCKYCCTBEHHOIO
UHTEJUICKTA;

- [IpuMeHsTh MeTOIBI cOOpa, OUUCTKHU, OJATOTOBKU M Pa3METKU JAHHBIX JIS
0Oy4eHHs WM JOOOYyUEHUsI HEUPOHHBIX CETEM;

- [IpuMeHsATh METOBI AyTMEHTAIIMA U IPOPEIKUBAHUS JTAHHBIX;

- IlpuMeHATH METOABl MNPOEKTUPOBAHMS, pPa3pabOTKU aHATUTHYECKUX
MOJIEJIEN U MOJIEJIEW HCKYCCTBEHHOTO MHTEIIIIEKTA

- IIlpumeHaTh MeTOabl O0yUeHUs, pa3BEPTHIBAHUSA CUCTEM HCKYCCTBEHHOI'O
UHTEJUICKTA;

- [IpumeHATh METOIBI TECTUPOBAHMS CUCTEM HUCKYCCTBEHHOTO MHTEIUIEKTA.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIMHBI (MOIYJIA).

OOmast TpyIOEeMKOCTh AUCHUIUIMHBI (MOAyJisA) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem guciuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarmmxcss ¢ MENarorTMYeCKUMH  padOTHUKaAaMU W (WIKM)  JHIAMH,
MPUBJICKAEMBIMHU K peau3aiuu 00pa3oBaTEIbHON MPOTPaMMBbI HA MHBIX YCIOBHUSX,
IIPY MIPOBEJICHUN YUCOHBIX 3aHATHI:

KonuuecTBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne2

KonrakTHas paboTa Ipu nNpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 32 32
B ToMm umncne:

3aHATUA JEKIMOHHOTO TUIIA 16 16
3aHATUS CEMUHAPCKOTO THIA 16 16

3.3. O6peM aucHUIIMHBL (MOAYJs) B (hOpME CaMOCTOSITENBHOM pPadOTHI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYaArOIIMXCS C
NeIaroTHIeCKUMH pabOTHUKAMU U (WUJTH) JIMIIAMH, TIPUBIIEKAEMBIMU K peaTn3aIiu




o0pa3oBaTeNpbHON MpOrpaMMbl Ha HHBIX YCJIOBHUSX, IpPU  IPOBEICHHUH
IPOMEKYTOUHOM aTTecTanuu coctapisier 112 akagemuyeckux vaca (0B).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHHH, 00BEeM TUCITUTUIMHBI (MOIYIIS) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENFHOM pabOThl 00YUaIOUINXCs, a TaKKe B opme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyeCKuMU pabOTHUKaMU U (WJIN)
JULAMH, PUBJIEKAEMBIMH K pEAIM3aluu 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TP MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUIUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJIECpIKaHUE
n/m

1 BBeI[eHI/IC B KYpC. OCHOBHBIE ITOHATHUS
PaccMarpuBaeMble BOIIPOCHL:

- Lens kypca;

- [Inan oGy4enus;

- OCHOBHBIE OTIpeIeNeH s B 00J1aCTH KOMITBIOTEPHOTO 3PEHHUS;
- Kimaccudukanus HepoHHBIX ceTel

2 |BBenenue B ucnons3zoBanue gperiMmBopka PyTorch
PaccmarpuBaeMbie BOIIPOCHL:

- [Tousarue GI0KOB;

- KonctpynpoBanmne HeHpOHHBIX ceTeil;

- O6y4eHre HeHPOHHBIX CeTel;

- Utoru

3 |CBepTouHbIE HEHPOHHBIE CETH
PaccmaTpuBaemble BOTIPOCHI:

- 3arpy3Ka JaHHBIX;

- [IpenBapuTenbHas 06paboOTKa JaHHBIX;
- Pacimpenne naHHbIX;

- Koncrpyupoanue cetu

4  |OOyueHue CBEpTOUYHON HEMPOHHOM CeTH
PaccmarpuBaemble BOIPOCHI:

- 3arpy3ka JaHHbBIX;

- [IpeaBapurenpHas 00paboTKa NaHHBIX;

- Pacimpenue naHHBIX;

- Koncrpyupoanue cetu

5 |Hcnonb3oBaHue mpeaBapUTeNbHO 00YYEHHON CBEPTOUHON HEMPOHHOM CeTH
PaccmarpuBaeMbie BOIPOCHI:

- Meron transfer learning;

- Brizienienrie npu3HaKkoB;

- JlooOyueHne HEUPOHHOM CceTH;

- Utorn




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Busyanusanus 3HaHUN CBEPTOYHON HEMPOHHOMU CETH
PaCCManI/IBaeMLIe BOIPOCHI:

- BI/I3yaHI/I3aHI/IH IPOMCEIKYTOYHBIX aKTHBaHI/Iﬁ;

- Busyanuzanuu GpuiabTpoB CBEPTOYHBIX HEHPOHHBIX CEeTeH

PexypeHTHbIE HEUPOHHBIE CETU
PaccmarpuBaemblie BOIPOCHI:

- Apxutekrypa LSTM,;

- Apxutexrypa GRU

MupoBble TUIUPYIOIIHAE APXUTEKTYPHI
PaccmaTpuBaemble BOIIPOCHI:

- Apxurektypa AlexNet;

- ApxutekyTtpa ResNet;

- Apxurekypa EfficientNet

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

YcraHoBKa U HacTpolika pabodero Mecra B cpeze Jupyter Notebook

B pe3yibTaTe pa6OTLI Ha MPAKTUYCCKOM 3aHATUU CTYACHT IMOJYYaCT HABBIK YCTAHOBKH BHCIIHUX ITAKCTOB
MOCTABIIHUKOB OTKPBITOT'O U CBO6OZ[HO pacopocTpaHdaeMOoro MCX0AHOTro Koaa Ha CBOIO host MaliHy 1
HACTPOHKY pa3BepHYTOI0 NPUIIOKEHUS

YcranoBka u npuMmenenue ¢ppeiMopka PyTorch

B pe3yabTaTe paGOTI:-I Ha MPaKTUYCCKOM 3aHATUUN CTYACHT MOJTY4acT HABBIK YCTAHOBKH BHEIIHUX ITAKECTOB
MOCTABIIUKOB OTKPBITOIO M CBOOOTHO PACIPOCTPAHIEMOT0 HCXOIHOTO KO/Ia Ha CBOIO host ManmHy u
HACTPOIKY pa3BepHYTOI0 IPUIIOKEHUS

[Tonck Habopa JaHHBIX U MOATOTOBKA €ro JJis 00y4eHus: HEHPOHHOU CeTH
B pe3yibTare pa6OTbI Ha MPAKTUYCCKOM 3aHATUU CTYACHT MOJYYacT HABBIK c60pa H€O6XO,E[I/IMLIX JaHHBIX
U UX CTPYKTYpPHUPOBAHUS JJIs1 OOYICHHUS Ha HUX HEHPOHHOH CeTH

ITocTpoeHune MpocTol CBEPTOYHON HEUPOHHOU CETU
B pesynbrare paboThl Ha MPAKTUYECKOM 3aHATHUHW CTYJEHT MOTy4aeT HABBIK CO3/IaHUs TIPOCTOM
CBEPTOYHON HEMPOHHOU CETH

Metoapb! 00y4eHus: HEMPOHHBIX CeTei
B pe3yiabTare pa6OTI)I Ha MPAKTUYCECKOM 3aHATUUN CTYACHT MOJY4acT HABBIK O6y‘l€HI/I$I HCﬁpOHHLIX cereit

[TonGop TOTOBBIX HEUPOHHBIX CETEH [T pelIeHUs TOCTaBIEHHOM 3a/1auu

B pe3yibTare pa6OTI)I Ha MPAKTUYCCKOM 3aHATUU CTYACHT MOJYYaCT HABBIK U3YUCHUA PA3JIMIHBIX TOTOBBIX
1 YK€ HATPECHUPOBAHHbBIX HCﬁpOHHLIX ceTel u BBI60pa Hauboiee HOZ{XOHHIIIGﬁ HeﬁpOHHOﬁ CCTU IJIA
pelraeMoi 3a1auun

JlooOyueHre roTOBBIX HEMPOHHBIX ceTei
B pe3ynbrare paboThl Ha MPAKTUIECKOM 3aHATHU CTYJEHT IMOIYyYaeT HAaBbIK 00yUEHHUS TOTOBBIX
HEUPOHHBIX CETEH AJIs IOCTABJIEHHBIX EMY 3a]a4

Pa3BepThiBaHNE ¥ IPUMEHEHUE HEMPOHHBIX CETEN HA PEAJIbHBIX 3a7a4ax
B pe3yibTare pa6OTI)I Ha MPAKTUYCCKOM 3aHATUU CTYACHT MOJYYaCT HABBIK IPUMCHHUTDH BCC IMOJTYYCHHBIC
3HaHUA Ha pCaJIbHbIX 3a/ladaX BEAYLIUX WUT xomnanwmi

4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.




No .
Bun camocrositensHOM paboTh

n/n

1 |M3ydeHue HONOJIHUTENBHOM JIUTEPATYPHI

2 |IlogroroBka K NpaKTUYECKUM 3aHATUAM

3 | BrimonHeHne KypcoBoil paboTHI.

4 | IloarotoBka K MpOMEKYTOYHON aTTECTALIUU.

5 | IloaroroBka K TEKyIIEMY KOHTPOJIO.

4.4. TlpumepHbIil TepeYeHb TeM KYpCOBBIX paboT
1). IlocTpouTh CBEPTOUHYIO HEUPOHHYIO CETh JUIsl PACIIO3HABAHUS OO BEKTOB:

- lludp apabckux;
- Hudp pumckux;
- BykB pycckoro angasura;

- BykB naTuHckoro andgasura.

2). criosib30BaTh CBEPTOYHYIO HEHPOHHYIO ceTh ResNet i1 pacrio3HaBaHus
00BEKTOB:

- BaronoB paznuuHbIX posioB (TIOJyBaroHOB, TIATPOPM, KPBITHIX, IIUCTEPH,
XOMMPOB) C BO3MOXHOCTBIO OIPEIETIEHNs] KOHKPETHOTO poja BaroHa;

- KoHTeitHepos;

- ABTOMOOMJIEH (JIETKOBBIX, I'PY30BbIX) C BO3MOKHOCTBIO OIPEACIICHUS
JIETKOBOM WUJIM TPY30BOI aBTOMOOWIIb;
- Cam071eTOB;

- [Tapoxo10B;

- ) KMBOTHBIX.

3) Ucnonbs30BaTh CBEPTOUYHYIO HEHPOHHYIO ceTh Alexnet Jj1st pacrio3HaBaHus
HaCTPOEHU YeJIOBEKa:
- CUACTJIMBOE;

- MpayYHoE;
- 3]10€;

- o6poe.




5. IlepeueHp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne
y bubnmorpaduyeckoe onucanue Mecro nocryna
n/m
1 Tepneukuii, A. C. HelipoHHsie ceTu u https://e.lanbook.com/book/439343 (mara
YICKYCCTBEHHBIH MHTEIIIEKT: OCHOBEI obpamenus: 10.04.2025)

HEHPOHHBIX ceTell Ha s3bike Python : yueOHo-
metoaunyeckoe nocodue / A. C. Tepaeukwit, E.
C. Tepneuxas. — Jluneux : Jluneuxuit I'TTY,
2023. — 76 c. — ISBN 978-5-907792-40-1.
— Texcr : 351eKTpOHHBIN

2 Tadapos, ®. M. Heliponnsie cetu B PyTorch : | https://znanium.ru/catalog/product/2173433
yuebHoe nocobue / @. M. 'aapos, A. O. (nata obpawenust: 10.04.2025)
I'unemssinoB. - Kazans : Kazanckuii
dbenepanbublii yHuBepcurer, 2024. - 106 c. -

Tekcr : 37eKTpOHHBIN
3 | Marrepcon, M. ['mybokoe o0yueHUE ¢ TOUKH https://e.lanbook.com/book/116122 (nara
3penus npaktuka / JI. Ilarrepcon, A. Tu6con. | oopamenns: 10.04.2025)

— Mockaa : IMK Ilpecc, 2018. — 418 c. —
ISBN 978-5-97060-481-6. — Tekcr :
3JIEKTPOHHBIN

4 [Tanupo, JI. KoMmnbroTepHoe 3peHue : https://e.lanbook.com/book/417998 (nata
yue6Hoe nocobue / JI. lanupo, J. CTokman ; | oopamenns: 10.04.2025)

nepeBo/ ¢ aHriuickoro A. A. borycnasckoro

nox penakuuen C. M. CokomnoBa. — 5-€ u3I.
(31.). — Mocksa : Jlaboparopus 3HaHUH,
2024. — 763 c. — ISBN 978-5-93208-725-1.
— Texcr : 351eKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOEHUU JUCUUILUIUHBI (MOYJIA).

baza panabpix u odunmansHeid cait ImageNet, Habop mamasix MNIST.
Odurmansueiit caiit PyTorch https://pytorch.org/.

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

DIEeKTPOHHO-ONOIMOTEYHAS cucrema W3/1aTeIhCTBA «JIaHbY»

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

7. IlepeyeHp JHUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
IPOrPaMMHOTO OOECIEYCHHUS,, B TOM 4HCIIE OTCUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHHS JUCITUTIIMHBI (MOTYJIs).



Cpena pazpadotku Jupyter Notebook.
[TakeTHbIN MeHEKEp pip, anaconda.
Nutepniepratop Pyhton.

Cpena ucnonuenus pperimopka PyTorch.

8. OmumcaHnne MaTepuaaIbHO-TEXHUYECKOW 0a3bl, HEOOXOmMUMOW IS
OCYILECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUINHE (MOIYIIIO).

YyeOHble ayIUTOPUH JIJISl IPOBEJCHUS JIEKIIMOHHBIX 3aHATUN JTOKHBI OBIThH
OCHAILIEHBl ~KOMIBIOTEPHOM TEXHMKOW g TpernojaBareiss U Habopom
JEMOHCTPAIMOHHOTO 000PYAOBAHUS.

VYyeOHble ayIUTOPUU JJIsl TPOBEACHUS CEMUHAPCKUX 3aHATUMN 1OKHBI OBITh
OCHAIIIEHbI KOMITBIOTEPHON TEXHUKOMW JJIsl IPEnoaaBaTesisi U CTyACHTOB, a TaKKe
HAOOPOM JIEMOHCTPAIIMOHHOT'O 000PY/I0BaHUS.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3ayer BO 2 ceMecTpe.
KypcoBas paboTa Bo 2 cemecTpe.

10. OuieHOUHBIE MATEPUAIIBI.

O1neHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEJICHUHN MPOMEKYTOUHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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