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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Hens quctuninnasl «HelipoHHbIe ceT U TIIyOOKOe 00yUeHHEe» 3aKII0YaeTCs
B OCBOCHUH MIPHUHITUIIOB MPOSKTUPOBAHUS aPXUTEKTYPhI, pa3pabOTKH, OOyICHHS U
pa3BEpPTHIBAHUS HEUPOHHBIX CETEM.

3amaun JUCIUILINHEL:

- (¢dopmupoBaHue y oOydarommxcss 0a30BbIX 3HAaHUM 00 aHOTOMHH
nepcenTpoHa, PyHKIMSAX aKTUBAIMU U CBEPTKH, TIOJIX0/I0B K HOpMaJIU3allMi BECOB
U ONTUMM3AIMU PabOThl HEUPOHHOM CETH;

- (hopMupoBaHKe y 00y4aIOUMXCsl HABBIKOB Pa0OThI C MHCTPYMEHTaMH cOopa
¥ TIOATOTOBKH JaHHBIX, pa3paOOTKHA, OOYYCHHS W OTIAIKA HEUPOHHBIX CETEH
cpeactBamu coBpemeHHbIXx Oubnmuorek PyTorch, Keras u TensorFlow s3bika
nporpammupoBanus Python.

2. [Inanupyembie pe3yibTaThl 00yYEHUS MO TUCHUTLTHHE (MOJIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

IIK-3 - CnocobeH mpoeKTHpoBaTh, pa3padaThiBaTh, 00y4aTh, OILICHUBATH U
pa3BoOpayMBaTh MOJEIN UCKYCCTBEHHOI'O MHTEJUIEKTa B COOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps MeTO0JIOTUAMU;

IIK-4 - CnoocobeH TpOeKTHUpOBATh, pa3padaThiBaTh, TECTUPOBATh U
pa3BOpauyMBaTh WHTEIUICKTyaJbHbIE CHCTEMBI C NMPUMEHEHHEM IEPCIEKTUBHBIX
METOJIOB  HCCJICIOBAaHWS HAa OCHOBE MHPOBBIX TEHICHIMA  pPa3BUTHS
BBIYHCIIUTEILHON TEXHUKH U MHPOPMAIIMOHHBIX TEXHOJIOTUH.

OO0yueHnue 1Mo JUCIUIUTHHE (MOJTYJIII0) MPE/IOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyJarommuiicst Oyier:

Ymern:

- OCYILECTBIIATH MOAOOP PYHKIIMU aKTUBAIUY;

- TPUMEHSATHh METOJbl HCKYCCTBEHHOIO WMHTEIJIEKTa, OCHOBAaHHbIE Ha
HEWPOHHBIX CETSX, AJI PELIEHUS] KOHKPETHBIX 3a/1ay;

- IPUMEHSTh UHCTPYMEHTHI MOJATOTOBKH 00YYarOMIMX U TECTOBBIX TAaHHBIX U
WHCTPYMEHTHI Pa3pabOTKi HEUPOHHBIX CETEH.

3HaTh:

- IPUHLIMIIBI IOCTPOEHUSI HEUPOHHBIX CETEW;

- APXUTEKTYPHBIE PEIICHUS COBPEMEHHBIX HEMPOHHBIX CETEH M 00JACTH UX
IIPUMEPEHUS,

- METO1bI pabOThI U 00YUEHHUS COBPEMEHHBIX HEHPOHHBIX CETEH.



Baanernb:

- cOopa, OUYMCTKH, TOATOTOBKH JAHHBIX Il 00y4YeHUs] HEHPOHHOU CETH;

- HAaBBIKOM OOYyUYeHHS, MOHUTOPUHTA U pa3BEPThIBAHUSI HEHPOHHBIX CETECH;

- HaBBIKOM HCIIOJIL30BaHUs CIEIIHala3upOBaHHBIX OMOMIOTEK s3bIKa Python
JUISL IOCTPOCHUSI HEMPOHHBIX CETEH.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6miast TPyIOEMKOCTh AUCHUILIMHBI (Moaynsi) coctaBisier 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydarommxcs ¢ MeJarorM4eCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHON MPOTpaMMbl Ha MHBIX YCIOBHSIX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonmaectBo yacoB

Tun y4eOHbIX 3aHSTHIT
Bcero | Cemectp Ne2

KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 32 32
B tom uucne:

3aHATHS JEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O6beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
NeAarornyecKuMu pabOTHUKAMU U (UITH) JTUIIAMH, TTPUBIIEKAEMBIMH K peaTn3aliu
o0pa3oBaTeNpHOM MpOTrpaMMbl HAa HWHBIX YCIOBHUSX, TpPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiisier 112 akagemuyeckux vaca (0B).

3.4. Ilpu 0Oy4yeHnu 1o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHUU, 00bEM TUCIUTIIMHBI (MOIYJISI) MOKET OBITh peain30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00yYarolIUXCsl ¢ MEAArorHuecCKuMu pabOTHUKaMHU U (WIJIH)
JUIIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MpOrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

BBenenue B TeOpHUIO HEUPOHHBIX CETEH.
PaCCManI/IBaeMLIe BOIPOCHI:

- nepcentpoH Po3zenOnarra;

- mporecc 00ydYeHHEe ePCeNTPOHA;

- OTpaHUYEHUS OJTHOCIOMHOIO MEepCEeNnTpoHa.

MHOroca0iHbIN NEPCENTPOH.
PaccmarpuBaemblie BOIPOCHI:

- HCﬁpOHHaﬂ CCTh KaK ITOCJICOA0OBATCIBHOCTH CJIOCB,
- a0CTpaKIH CIIOS U CIIOH 0TCeBa;

- ONTUMHU3ANA TPAAUCHTHOTO CITyCKa

(DYHKI_[I/II/I AKTHUBAllUH U CBEPTKHU.

PaccMarpuBaeMble BOIIPOCHL:

- GDYHKIMH aKTHBAIIMH: TOPOTOBasi DYHKIIHUSI, IHHEHHAS, CHTMOH/Ia, SKCIIOHCHIHATbHAS TMHCHHAS
¢yukuust (Exponential linear unit, ELU), bynkus muneiinoro seinpsimurtens (Rectified linear unit, ReLU);
- HEHPOH CMELICHHMS, HOPMAaJIHM3alus BECOBBIX KO (OHUIMEHTOB, BEINIAJCHUE CBA3CH;

- (DyHKUUS TOTEPb U ONTUMHU3ALNSL.

OO0yueHune HEHPOHHOM ceTu.

PaccmarpuBaeMbie BOIPOCHI:

- Tansl 00y4eHus] HeHPOHHOM ceTH;

- METOJI IPSIMOTO ¥ 0OPAaTHOTO PacHpOCTPaHEHHsI OLIHOKH;
- mpaBwio Buapoy-Xodaoa;

- mepeoOyueHue, Mepenoronka u He1oyOyueHue.

PacnpocTpaneHHbIE apXUTEKTYpPbl HEHPOHHBIX CETEH.
PaccmarpuBaeMbie BOIIPOCHL:

- OrpaHHYeHHas MalnHa bospnmana;

- HelipoHHAas ceTh Xonpuiaa;

- PeKyppeHTHbIC HEHPOHHBIE CETH;

- CBEPTOYHELIC HeﬁpOHHbIe CCTH,

- riy0OKMe HeHpOHHBIE CETH U MPeABapUTENIbHOE 00yUYeHUE MO/IeTIeH.

HeﬁpOHHBIe CCTU IJI PCIICHUA 3a1a1 KJ'IaCCI/I(bI/IKaI_II/II/I.
PaccmarpuBaemble BOIPOCHL:

- 00y4JeHUe JBOMIHOTO KJIACCH(PHUKATOPA;

- MHOTOKJIACCOBAs KJIACCHU(HUKAIINS;

- moka3aTen 3((HEeKTUBHOCTH U aHAJH3 OMINOO0K;

Heliponnsle ceTn [uisl pemeHus 3a1ad IpOrHO3UPOBaHUS.
PaccmarpuBaemble BOIPOCHI:

- JINHEHas perpeccusi;

- TPaIuEHTHBIN CIIyCK: CTOXaCTUYECKUH I'PaJIUEHTHBIN CIIYCK;

- IOJIMHOMHUAJIbHAS PETPECCHs;

- TOTUCTHUYECKAs PETPECCHUS U BO3BOMHOCTD KIacCH(PUKAIHH.

bubnuorexu HEHPOHHBIX CEeTEH.

PaccmarpuBaeMblie BOpOCHL:

- HICKYCCTBEHHbIE HEIPOHHBIE CETH;

- yCTaHOBKa, HACTPOIKa M ucroib3oBanue 6nbmmorek TensorFlow u Keras;
- IPUMEPHI UCTIOJIb30BaHUSI HEMPOHHBIX CETEH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

1 |YcranoBka Jupyter Notebook

B PE3YIbTATC BBINIOJIHCHUSA HaGOpaTOpHI)IX pa60T CTYACHTBI 3HAKOMATCS C yCTaHOBKOfI BHCIIHUX ITAKCTOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO6OL[HO pacnopocCcTpaHdaeMOoro UCX0JHOro KojJa Ha JIOKaJIbHYIO0 MAallIMHY U
HACTPOMKY pa3BepHYTOTO MPUIIOKEHUS

2 |YcranoBka ¢perimBopka PyTorch

B pesynpraTte BRIIOIHEHUS Ta00PaTOPHBIX pa0dOT CTYICHTHI 3HAKOMSTCS C YCTAHOBKOHW BHEITHUX ITAKETOB
IMOCTAaBIIMKOB OTKPBITOBOTO 1 CB06OI[HO pacrpocTpaHIEMOT0 NCXOJHOTO KOJa HA JIOKAJIBHYIO MalllnHy U
HACTPOHKY Pa3BEepHYTOTO MPUIIOKECHHUS

3 |Ycranoska ¢peiimBopka TensorFlow

B PE3YIbTATC BBINIOJIHCHUSA HaGOpaTOpHI)IX pa60T CTYACHTBI 3HAKOMSATCS C yCTaHOBKOfI BHCIIIHUX ITaAKETOB
TMOCTAaBIIUKOB OTKPBLITOBOI'O U CBO6OL[HO pacnopocCcTpaHdeMOro UCX0JHOro Koja Ha JIOKaJIbHYIO0 MallIMHY U
HACTPONKY pa3BEepHYTOTO MPUIIOKEHUS

4  |YcranoBka (pperimBopka Keras

B PE3YyIbTATC BBINIOJTHCHUSA J'Ia60paTOpHBIX pa60T 3HAKOMSTCA C ycTaHOBKOﬁ BHCIIIHUX ITaKCTOB
MOCTABIIHUKOB OTKPLITOBOI'O U CBO60,Z[HO pacnpoCcTpaHsaICeMoOro HCX0AHOro KoJaa Ha JIOKaJIbHYIO MAlIMHY U
HACTPOHKY Pa3BEPHYTOTO MPHUIIOKECHHUS

5 |[ToctpoeHne TBOMYHOTO Ki1accu(UKaTopa.
B pesynbraTe BHINONHEHHUS JTAOOPATOPHBIX pabOT CTYJCHT MOJyYaeT HAaBBIKU PELICHUs 3a/1a4i
KiaccH(UKaIMU ¢ UCIIOJIb30BAaHUEM MIPOCTON HEHPOHHOM ceTn

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

7 |IIporHo3upoBaHue
B PE3YIbTATC BBINIOJHCHUSA Ha60paTOpHBIX pa60T CTYACHT NOJIYy4a€T HaBbIKU UCTIOJI30BAHUA JIMHCHHON
WJIH ITOJIMHOMHUAILHOM perpeccuu B 3a/ia4ax NPOrHO3MpOBaHUA P UCIIOJIb30BAHUEM HGﬁpOHHOﬁ CETHU

8 |lIporHo3upoBanue
B pe3ynpTare BRINOTHEHUS 1aOOPAaTOPHBIX PA0OT CTYEHT MOJy4aeT HABBIKM HCTIOJI30BaHHS
JIOTUCTUYECKOW PEerpeccHu B 3ajiadax Kiaccu(uKauu ¢ UCIOIb30BaHUEM HEHPOHHOM ceTn

4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.

No .
Buna camocrositensHOM paboThI

/1

1 |M3y4eHue pekoOMeHI0BaHHOM JUTEPATYPHI.

2 |llogroroBka K J1abOpaTOpHBIM paboTaMm.

3 | BrImomHeHHE KypCOBOTO MPOEKTA.

4 | IloaroToBka K MpOMEKyTOUHON aTTECTaIUH.

5 | IloaroroBka K TeKyIIeMYy KOHTPOJIIO.

4.4. IlpuMmepHbI IEpEUYEHb TEM KYPCOBBIX MPOEKTOB

1. TlocTpoiiTe NBOWYHBIN KiIacCU(PHUKATOp IS OMPEICICHHUS «ClaMa» B
3JIEKTPOHHOM KOPPECHOHACHIINH.

2. ITocTpoiiTe ABOMYHBIN KiacCU(pUKATOp JJIsl pa3AcieHus N300pakeHU B
CBETJIOE U TEMHOE BPEMS CYTOK.



3. IoctpoiiTe knaccudukatop i onpeaeneHus nudp apadckoro angdapura.
4. IocTpoiite kmaccupuKaTop sl ONpeIeeHus Hupp PUMCKOTO andaBuTa.

5. ChoporHo3upyiiTe eHOOOpa30BaHWE CTOMMOCTH OWJIeTa Ha T0e37] Ha
ocHoBaHuU caiita «PXK]I».
6. Criporao3upyirte rpaduk TeMIepaTypbl Ha CJICIYIOIIUA CEMECTP.

7. Crnpornosupyite aemorpadUdecKuii pOCT Ha OCHOBAHHWH CTaTHCTHUKH
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. CoporHo3upyite 00beM KEIE3HOIOPOKHBIX MEPEBO30K HA OCHOBAHUU
cratuctuku Poccrara.

12. Crmporno3upyiite 00beM aBTOMOOWIIbHBIX IEPEBO30K HAa OCHOBAHUU
cratuctuku Poccrara.

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

14. CnoporHosupyite o00BEM BO3AYIIHBIX TEPEBO30K HA OCHOBAHUH
cratuctuku Poccrara.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIB30BaTh IIPH
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).
Ne
n/m
1 [MpoTtoapsikonoB, A. B. Anroputmsl Data https://znanium.com/catalog/product/1902689
Science u UX IpakTHUYecKas peanusamus Ha | (1ara oOpamenus: 11.04.2025)

bubnuorpaduueckoe onucanue Mecro nocryna

Python : yue6HOe 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

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. [ny6okoe o6yuenue ¢ Touku | https://e.lanbook.com/book/116122 (mata
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 : 2JIeKTPOHHBIH

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

B. C. fluenkoBa. — 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 Ilpecc, 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 : yueGroe nocobue / ®. M. (nara obparmenus: 11.04.2025)

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

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

6. IlepeueHb COBpEeMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

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

DNEeKTPOHHO-ONOIMOTETHAS cucrema U3J1aTeNIbCTBA «JlaHby
(http://e.lanbook.com/)

DeKTpOoHHO-0MOmoTeunas cucrema ibooks.ru (http://ibooks.ru/)

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



7. llepedyeHb JNHIICH3UOHHOTO ©  CBOOOJHO  PaCHPOCTPAHIEMOTO
MPOrpaMMHOT0 OOECIICYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI OCBOCHHMS TUCITUTIIIUHBI (MOTYJIs).

[TpuxnagHoe mporpaMMHOE OOecTieueHue

bpaysep Microsoft Internet Explorer nnu ero anaioru

[Taket oucubix 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 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTMHE (MOIYIIIO).

YyebHble ayUTOpPUM JUIsl TPOBEACHUS YYEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKOW 1 HA0OpaMH JIEMOHCTPAIIMIOHHOTO 000PY/I0BaHUS.

Jns nmaGopaTopHbIX pabOT — HaJIMYKME MEePCOHATBHBIX KOMIIBIOTEPOB
BBIYHUCIUTENLHOTO Kiacca.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

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

10. OueHouHbIE MaTEpUAIIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTecTalny, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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