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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enpr0 M3y4eHUs TaHHOW NHMCLUIUIMHBI SBISETCSI OCBOCHUE BO3MOKHOCTEN
CBEPTOUHBIX M PEKYPPEHTHBIX HEHPOHHBIX CETEd Uil pelleHus 3anad
pacrno3HaBaHMs 00pa3oB.

3ajayamMy JTaHHOW JMCUUIUIMHBI SIBJSIOTCS IMPUOOpPETEHHE NPAKTUYECKUX
HAaBBIKOB ITOATOTOBKY JaHHBIX JJIS1 PACTIO3HABAHUS, CO3/IaHUS WM UCIIOJIb30BAaHMS
rOTOBOM HEHPOHHOM ceTH, OOy4eHHs WIA J00Oy4YeHHs HEHUPOHHON CeTH Ha
3a/laHHBIX HA00OpaxX JaHHBIX.

2. [Inanupyembie pe3ynbTaTbl 00yYEHHS M0 JUCHUILIMHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B PE3yJbTaTe 00yUEHHU [0 AUCLUIUINHE (MOAYJIIO):

IIK-2 - CnocobGeH ocCymecTBUTh COOp, OYHMCTKY, MOATOTOBKY M Pa3METKy
JAHHBIX HUCNOJb3ys MeTtonojorutro ETL mns nmanmbHeimiero oOydeHUs MOCICH
VMCKYCCTBEHHOTO MHTEIIJICKTA;

IIK-3 - CocobGeH mpoeKTHpoBaTh, pa3padbarbiBaTh, 00y4aTh, OIICHUBATH H
pa3BOpavYMBaTh MOJIENIM UCKYCCTBEHHOTO MHTEJUIEKTA B cOOTBETCTBUH ¢ DevOps,
DataOps 1 MLOps METO0JIOTUAMU.

OO0yueHnue 1Mo qucuIUInHe (MOJIYIIIO ) IPEIoIaraeT, 4YTo 1Mo ero pe3yJibrataM
oOyyarommiicst Oyier:

Baaners:

- HaBbikaMu wu3ydeHUA TEXHUYECKOW JIMTEPATypbl MO apXUTEKTYPbI
HEUPOHHBIX CETEM;

- HaBpikamu pa3paboOTKH CHCTEM MCKYCCTBEHHOTO MHTEIIEKTA;

- HaBbpikaMu c6opa, OYMCTKH, TOATOTOBKHU U PA3METKHU TAHHBIX JIJIs1 O0y4eHUs
WM T000YYEeHHS] HEHPOHHBIX CETEeH;

- HaBpikamu ayrMeHTauu U NpOpeKUBAHUS TaHHBIX;

- HaBbikamu mnpoekTHpoBaHUs, Pa3pabOTKH aHAIUTUYECKUX MOJEIeH u
MOJENIEN UCKYCCTBEHHOTO UHTEIIEKTa

- HaBeikamu 00ydeHusi, pa3BepThIBAHUS CHCTEM HCKYCCTBEHHOTO
UHTEJUIEKTA;

- HaBbpikamu T€CTHPOBaHUS CUCTEM MCKYCCTBEHHOTO MHTEILICKTA.

3HaTh:
- Hay4Hble IpUHIUIIBI TIOCTPOCHUS apXUTEKTYPbl HEUPOHHBIX CETEM;
- JleticTBytomue cpeacTBa pa3pabOTKH UCKYCCTBEHHOTO UHTEJUICKTA;



- MeTozas! cOopa, 0OUMCTKH, OATOTOBKY U Pa3METKH JaHHBIX AJIs O0y4YeHUs
WM 1000YUYeHHs] HEUPOHHBIX CETeH;

- MeTonbl ayrMEHTaluy U IPOPEKUBAHNS JaHHBIX;

- Meroapsl NPOEKTUPOBAHMS, pa3padOTKM AHAIMTHYECKUX MOJEIEH H
MOJIeJIEl UCKYCCTBEHHOI'O NHTEIUICKTA,;

- MeTo1bl 00y4eHuUsl, pa3BEpPThIBAHUS CUCTEM UCKYCCTBEHHOTO UHTEIIEKTA;

- MeTozasl TeCTUPOBaHUS CUCTEM MCKYCCTBEHHOT'O MHTEIUIEKTA.

Ymerb:

- BeiGupath HyXKHYIO apXUTEKTYpy HEHPOHHOM ceTH;

- [IpuMeHsaTh AEHCTBYIONINE CPEICTBA Pa3pabOTKU CUCTEM MCKYCCTBEHHOTO
MHTEIJIEKTA;

- [IpumensaTs MeToAbI COOpa, OUNCTKU, IOATOTOBKU U Pa3METKH JTAHHBIX JJIS
oOy4deHus: WK J00OydeHHs] HEUPOHHBIX CEeTel;

- [IpuMeHATh METOBI ayTMEHTALMU U TIPOPEKUBAHUS JAHHBIX;

- IlpumeHsATh MeTOHIBI MPOEKTUPOBAHMS, pPa3pabOTKU AHATUTHUECKUX
MOJIEJIEN U MOJEJIEN NCKYCCTBEHHOTO MHTEIUICKTA

- [IpumeHsATh MeTObl 00yUYEHUsl, pa3BEPTHIBAHUS CHUCTEM HCKYCCTBEHHOIO
MHTEIJIEKTA;

- [IpuMeHATh METOBI TECTUPOBAHUS CUCTEM UCKYCCTBEHHOI'O NHTEJUICKTA.

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJisi) coctaBisieT 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem paucuMIUIdHBL (MoOayisi) B (opMe KOHTAKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonrakTHas paboTa Ipu npoBeIeHUN yUeOHBIX 3aHATHI (BCEro): 32 32
B ToMm uncne:

3aHATUA JEKIIMOHHOTO TUIIA 16 16
3aHATUS CEMUHAPCKOTO THIA 16 16

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATEIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCSA C
[eIarOTHIeCKUMH paOOTHUKAMU U (MIIH) JIMIIAMH, IIPUBJICKAEMBIMH K PeaTU3aIuu




o0pa3oBaTeNbHOW MpPOrpaMMbl HAa HHBIX YCJIOBUSIX, NPU  MPOBEACHUU
IIPOMEKYTOYHOM aTTecTaluu cocrasiisier 112 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHwH 10 HHAUBUIYATLHOMY YI4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM O0Y4YE€HHH, 00BEeM JTHUCHMUILUTMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAarorndyecKUMU paOOTHUKAMHU M (HUJIH)
JUIAMH, TIPUBIIEKAEMBIMH K peai3alliid 00pa30BaTeIbHON MPOTPaMMBbl Ha HHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 BBG,I[CHI/IC B KYypC. OCHOBHBIE ITOHSATHSA
PaccmaTtpuBaeMble BOIIPOCHI:

- Lens xypca;

- [Inan oGyuenus;

- OCHOBHBIE OTIpeIeNeH s B 00J1aCTH KOMITBIOTEPHOTO 3PEHHUS;
- Kimaccudukanms HeipoHHBIX ceTel

2 |BBenenue B ucnonn3zoBanue gpperiMBopka PyTorch
PaccmarprBaeMbIe BOIIPOCHI:

- [ToHsitHe GIOKOB;

- KonctpynpoBanue HeHpOHHBIX ceTeil;

- OGyueHre HEHPOHHBIX CeTeH;

- Utoru

3 |CBepTouHbIe HEHPOHHBIE CETH
PaccmaTprBaemble BOIIPOCHI:

- 3arpy3Ka JaHHBIX;

- [IpenaBapurensHas 06pabOTKa JaHHBIX;
- Pacmmpenne naHHbIX;

- Koncrpynposanue cetn

4  |OOyueHue CBEpTOUYHON HEMPOHHOM CeTH
PaccmarpuBaembie BOIPOCHL:

- 3arpyska JIaHHbBIX;

- [IpenBapurenpHas 00pabOTKa TaHHBIX;

- Pacimpenue naHHBIX;

- KoHctpyupoBaHue cetn

5 |Hcnonb3oBaHue mpeaBapUTeNbHO 00YUYEHHON CBEPTOUHON HEMPOHHOM ceTH
PaccmarpuBaeMbie BOIIPOCHL:

- Metop transfer learning;

- Beienenue npusHaKkos;

- JlooOydueHne HEUPOHHOH CETH;

- Utorn




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Busyanuzanus 3HaHUN CBEPTOYHON HEMPOHHOU CETH
PaccmarpuBaembie BOIIPOCHL:

- Bn3yan1/13au1/1$1 MPOMCEIKYTOYHBIX aKTHBaHHﬁ;

- Buzyanuzanuu puiabTpoB CBEPTOYHBIX HEHPOHHBIX CETeH

PexypeHTHbBIC HEUPOHHBIE CETU
PaccmarprBaeMbie BOTIPOCHI:

- Apxutektypa LSTM;

- Apxutekrypa GRU

MupoBble TUIUPYIOLIME APXUTEKTYPBI
PaccmarpuBaembie BOIIPOCHL:

- Apxurektypa AlexNet;

- ApxutekyTtpa ResNet;

- Apxurekypa EfficientNet

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

HpaKTI/ILIGCKI/IC 3aHATUA

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

YcraHoBKa U HacTpolika pabodero Mecra B cpeze Jupyter Notebook

B pe3yibTaTre pa6OTBI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT IOJYHAaCT HABBIK YCTAHOBKH BHCIIHHUX ITAKCTOB
MNOCTABIIHUKOB OTKPBITOT'O U CBO6OZ[HO pacopoCTpaHsACMOTro UCXOAHOTO KOAa Ha CBOIO host MaliuHy 1
HACTPOMKY pa3BEpHYTOI0 NPUIIOKEHUS

YcranoBka u npumeHenue ¢peiimopka PyTorch

B pe3ysibTare pa6OTI>I Ha MPaKTUYCCKOM 3aHATUUN CTYACHT MOJYYa€T HABBIK YCTAHOBKH BHEIIHUX ITAKECTOB
MOCTABIIHAKOB OTKPHITOIO M CBOOOTHO PACIPOCTPAHIEMOr0 UCXOIHOTO KOJ/Ia Ha CBOKO host MarmHy u
HACTPOIKY pa3BepHYTOI'0 IPUIIOKEHUS

[Tonck Habopa JaHHBIX U MOATOTOBKA €ro JJi1 00y4eHus: HEeHPOHHOU CeTH
B pe3yibTare pa6OTBI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT MOJYHAaC€T HaBBIK c60pa H€O6XO,I[I/IMLIX JaHHBIX
U UX CTPYKTYPUPOBAHMUS JJIsl OOYICHUS Ha HIX HEHPOHHOH ceTH

ITocTpoeHune MpocTol CBEPTOYHON HEUPOHHOU CETU
B pesynbrare paboThl Ha MPAKTUYECKOM 3aHATHUW CTYJIEHT MOTyYaeT HABbIK CO3/IaHUs TIPOCTOM
CBEPTOYHON HEMPOHHOU CETH

Mertonbl 00yueHust HEHPOHHBIX ceTer
B pesynbrate paboThl Ha IPAKTHYECKOM 3aHSATHH CTYACHT ITOIy9aeT HABBIK 0OyYeHN HEHPOHHBIX ceTeit

[TonGop roTOBBIX HEUPOHHBIX CETEH ISl PEIICHHS TTOCTABIICHHON 3a/1auu

B pe3yibTare pa6OTBI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT MOJYHACT HABBIK U3YyYCHUSA Pa3JIMYHBIX TOTOBBIX
U y’K€ HaTPEHUPOBAHHBIX HEHPOHHBIX ceTell U BbIOOpa Hanbosee MoaXo e HeHPOHHON CeTH IS
peliaeMoi 3aauun

JlooOyueHue roToBbIX HEHPOHHBIX ceTei
B pesynbrare paboThl Ha MPAKTUIECKOM 3aHATHU CTYJSHT MMOJIy4YaeT HaBbIK 00y4eHHUs TOTOBBIX
HEUPOHHBIX CETEH IJIs IOCTABJIEHHBIX EMY 3aJa4

Pa3BepThiBaHNE ¥ IPUMEHEHUE HEMPOHHBIX CETEN HA PEAIbHBIX 3a7a4ax
B pe3yibTare pa6OTI)I Ha MPAKTUYCCKOM 3aHATUUN CTYACHT MOJYYa€T HaBbIK IPUMEHUTH BCC NOJTYUCHHBIC
3HaHUA Ha PCAJIbHBIX 3aJavdax BEAYHINX WUT xomnanwmit

4.3. CamocrosiTenbHas padboTa 00yJarommxcsl.




No .
Bun camocrositensHOM paboTh

n/n

1 |M3yueHue AONOJIHUTENBHOMN JIUTEPATYPbI

2 |IlogroroBka K NPaKTUYECKUM 3aHATUAM

3 | BrimonHeHne KypcoBoit paboThI.

4 | IloarotoBka K MpOMEKYTOYHON aTTECTALIUU.

5 | IloaroroBka K TeKyLeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX padOT
1). ITocTpouTh CBEPTOUHYIO HEUPOHHYIO CETh JIJISl pACIIO3HABAHUS O0BEKTOB:

- ludp apabckux;
- Hudp pumckux;
- BykB pycckoro andasura;

- bykB naTuHckoro andgasura.

2). Ucnionb30BaTh CBEPTOUHYIO HEHPOHHYIO ceTh ResNet 1u1st pacrio3HaBaHus
O0OBEKTOB:

- BaroHoB pa3nuuHbIX posoB (IIOJYyBaroHOB, INIATPOPM, KPBITBIX, IUCTEPH,
XOIIIPOB) C BO3MOKHOCTBIO OIMPEIENIEHNs KOHKPETHOIO POJIa BaroHa,

- Kontelinepos;

- ABTOMOOMJIEH (JIETKOBBIX, TPY30BBIX) C BO3MOKHOCTBIO OIPEACIICHUS
JIETKOBOM WJIM TPY30BOM aBTOMOOUITB;
- Cam051€eTOB,;

- [Tapoxo/10B;

- ) KUBOTHBIX.

3) Wcnonb30BaTh CBEPTOYHYIO HEUPOHHYIO ceTh Alexnet /uist pacrio3HaBaHUS
HACTPOCHHMSI YEIOBEKa:
- CYACTIIUBOE;

- Mpa4yHoOE;
- 3]10¢;

- moopoe.




5. Ilepedenr wu3maHuii, KOTOPHIE PEKOMEHIAYETCS HCIOIb30BaTh IIPU
OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

Ne

w bubnmorpaduyeckoe onucanue Mecro nocryna

1 Tepneukuii, A. C. HelipoHHsle ceTu u https://e.lanbook.com/book/439343 (nara
YICKYCCTBEHHBIH MHTEIIIEKT: OCHOBEI obpamenus: 10.04.2025)

HEHWPOHHBIX ceTell Ha si3bike Python : yueOHo-
metoaunyeckoe nocodue / A. C. Tepaeukwit, E.
C. Tepneuxas. — Jluneux : Jluneuxuit I'TTY,
2023. — 76 ¢. — ISBN 978-5-907792-40-1.
— Texcr : 351eKTpOHHBIN

2 I'adapos, @. M. Heiiponnsie cetu B PyTorch : | https://znanium.ru/catalog/product/2173433
ydebHoe nocobue / ®. M. T'aapos, A. D. (mata obparnenus: 10.04.2025)
I'unem3sinoB. - Kazans : Kazanckuii

dbenepanbublii yHuBepcutet, 2024. - 106 c. -
Teker : 37eKTpOHHBIN

3 | [Harrepcon, /1. ['myGokoe oOy4yeHne ¢ TOUKH https://e.lanbook.com/book/116122 (nara
3penus npaktuka / JI. Ilarrepcon, A. Tu6con. | obpawmenus: 10.04.2025)

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

4 [Tarmmupo, JI. KoMmbroTepHOE 3peHHue : https://e.lanbook.com/book/417998 (nara
yue6noe nocobue / JI. llanupo, 1. CTokman ; | obpawmenus: 10.04.2025)

nepeBo/ ¢ anriuickoro A. A. boryciasckoro

nox penakuuei C. M. CokomnoBa. — 5-€ uz.
(31.). — Mocksa : JIaboparopus 3HaHUH,
2024. — 763 c. — ISBN 978-5-93208-725-1.
— Texer : 351eKTpOHHBIN

6. IlepedueHbp COBpeMEHHBIX MPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

baza gannbix u odpuuumanbHbld caiit ImageNet, Habop manubix MNIST.
Odummansuerit caiit PyTorch https://pytorch.org/.

OneKTpoHHO-0MbMMoTeyHass cuctema HayuyHo-TexHuueckoil OuOIMOTEKU
PYT(MUUT) (http://library.miit.ru/)

DIIEeKTPOHHO-0MOIMOTeYHAS crucTema W3aTeIbCTBA «JIaHnby»

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

/. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MPOrpaMMHOTO OOEeCredeHusi, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).



Cpena pazpabotku Jupyter Notebook.
[TakeTHBIN MEHEKED pip, anaconda.
HuTepnieprarop Pyhton.

Cpena ucnonuenus gpperimBopka PyTorch.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUIITHHE (MOJIYIIIO).

Y4eOHble ayJUTOPHUH AJIsl IPOBEICHUS JICKIMOHHBIX 3aHATUN JOJHKHBI OBITH
OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOM JUIsi mpenojaBaTesisi U HabOpoOM
JEMOHCTPALIUOHHOTO 000pYAOBaHMUSI.

YyeOHble ayAUTOPUU J1JIs1 TPOBEICHUSI CEMUHAPCKUX 3aHATUN JOJIKHBI OBIThH
OCHAILIEHB! KOMIIBIOTEPHON TEXHUKOW ISl MPENOAABATENSA U CTYJECHTOB, a TAKXKe
Ha0OpOM JIEMOHCTPALMOHHOTO 000PYI0BAHHUS.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3ayeT BO 2 ceMmecTpe.
KypcoBas paboTa Bo 2 cemecTpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OrneHOYHBIE MaTepUaNIbl, IPUMEHSIEMbIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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