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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

Llenpro M3y4EHUsI TAHHOW NHMCIUIUIMHBI SBIISIETCS OCBOEHUE BO3MOMXKHOCTEN
CBEPTOUHBIX M PEKYPPEHTHBIX HEHUPOHHBIX CETEW ISl pEIICHUs 3aaad
pacno3HaBaHus 00Pa30B.

3amavyaMy TaHHOW JUCITUIUIMHBI SBISIIOTCS MPUOOpETEHHE MPaKTUYECKHUX
HAaBBIKOB MOJATOTOBKH JIAHHBIX ISl pACIIO3HABAHUS, CO3JaHUS WIIN UCIIOJIb30BaHUS
FOTOBOM HEHPOHHOM CeTH, OOy4YeHHUs WIM JO00OyYeHHS HEWpPOHHOW CceTH Ha
3aJlaHHbIX HA0Opax JaHHBIX.

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUs O IUCHUILTMHE (MOIYIIIO).

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

OIIK-4 - CriocoOeH NpUMEHSTh Ha MPAKTUKE HOBbIE HAYYHbIE TPUHIUIIBI U
METOJbI MCCJICTOBAHU;

OIIK-5 - Cnoco0eH pa3pabaTblBaTh U MOJEPHU3UPOBATH MPOrPAMMHOE U
anmnapatHoe obecriedeHre NH(HOPMALMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

IIK-2 - CnocobeH ocyuiecTBUTh cOOp, OUUCTKY, MOATOTOBKY U Pa3METKy
JAHHBIX HUCNOJB3yst MeTomojorutro ETL s nmanmbHedmmero oOydeHUs MOCICH
MCKYCCTBEHHOTO MHTEJIJIEKTA;

IIK-3 - CmocobeH crpoeKkTupoBath, pa3padoTarh, OOYYUTH, OIICHUTH H
pa3BEepHYTh MOJIEIM HMCKYCCTBEHHOTO HHTEJUIEKTa B  COOTBETCTBUU  C
MetoaoJiorueir MLOps.

OO0yueHnue 1o JUCIUIUTHHE (MOTYJIII0) MPEIIOIaraeT, 4To M0 €ro pe3yabTaTaM
oOyyarommiicst Oyier:

Baaners:

- HaBbikaMu u3ydYeHUA TEXHUYECKOW JIMTEPATyphl IO apXUTEKTYpbI
HEUPOHHBIX CETEH;

- HaBbixkaMu pa3paboTKH CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA,

- HaBbikamu c6opa, OUUCTKH, TOATOTOBKY U Pa3METKHU IAHHBIX I O0yUCeHHUS
WM 1000y4YeHUST HEHPOHHBIX CEeTEeH;

- HaBpikamu ayrmMeHTanvu U NpOpEKUBAHUS TaHHBIX;

- HaBbikamu mpoekTHpoBaHUs, Pa3pabOTKH aHAIUTHUYECKUX MOJEIEeH u
MOJENEN UCKYCCTBEHHOTO MHTEIIEKTa

- HaBbikamu 0OydeHMs, pa3BEepThIBAHUS CHUCTEM HCKYCCTBEHHOIO
UHTEJUIEKTA,

- HaBblkamu T€CTHPOBaHMS CUCTEM HUCKYCCTBEHHOTO MHTEIIEKTA.



3HaTh:

- Hay4nble npuHIUITBI TOCTPOCHUS APXUTEKTYPbl HEHPOHHBIX CETEH;

- JleiicTByromue cpeacTBa pa3padOTKU UCKYCCTBEHHOIO MHTEIJIEKTA;

- MeTozas! cOopa, OUMCTKH, IOATOTOBKM U Pa3METKH JaHHBIX JJI1 O0y4YeHUs
WM 1000y4eHHUs] HEHPOHHBIX CETEH;

- MeTonbl ayrMEHTaluK U POPEKUBAHNS JaHHBIX;

- Meroapl NPOEKTUPOBAaHUS, pPa3pabOTKUM AHAIUTHYECKUX MOJEIEH H
MOJIENEN UCKYCCTBEHHOIO MHTEJUICKTA;

- MeTo1bl 00y4eHuUsl, pa3BEPTHIBAHUS CUCTEM UCKYCCTBEHHOIO UHTEIIEKTA;

- MeTozsl TeCTUPOBaHUS CUCTEM UCKYCCTBEHHOI'O MHTEIUICKTA.

Ymersb:

- BriOupaTh HY)XKHYIO apXUTEKTypy HEMPOHHOU CETH;

- [IpuMeHsTh ACMCTBYIOIINE CPEACTBA PA3pA0OTKU CUCTEM MCKYCCTBEHHOIO
MHTEIJIEKTA;

- [IpuMeHsTh MeTOIBI cOOpa, OUUCTKHU, OJATOTOBKU M Pa3METKU JAHHBIX JIS
oOyueHus: WK J00OydeHHs] HEUPOHHBIX CEeTel;

- [IpruMeHATh METOBI ayTMEHTALIUU U IPOPEKUBAHUS JAHHBIX;

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

- [IpumeHnsaTh MeTobl 00y4YeHUs, pa3BEPTHIBAHUS CHCTEM HCKYCCTBEHHOIO
MHTEIJIEKTA;

- [IpuMeHsTh METOIbI TECTUPOBAHUS CUCTEM UCKYCCTBEHHOT'O MHTEJUICKTA.

3. O6beM TUCIUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOIyJisA) coctaBisier 4 3.e. (144
aKaJeMHYEeCKuX Jyaca(oB).

3.2. O0bem guctUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMH,
MPUBJIEKAEMbBIMHU K peaau3alii 00pa30oBaTEIbHONW MPOrpaMMbl Ha UHBIX YCIIOBUSX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne2

KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 32 32

B tom uncie:

3aHATHS JIEKIHOHHOTO THIIA 16 16

3aHATUS CEMUHAPCKOTO THIIA 16 16




3.3. O6peM aucHUIIMHBL (MOAYJs) B (hopMe CamMOCTOSITENBHOM pPabOTHI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJarOUIUXCS C
He1arornyeckKuMu padOTHUKAMU U (HJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCIOBHUSIX, NpPU MPOBEACHUU
MIPOMEKYTOUHOM aTTecTalluu coctapiisieT 112 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHn¥ 10 MHAUBUAYATLHOMY YICOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJarouxcs, a Takke B hopme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU U (WUJIH)
JUIAMU, TIPUBIIEKAEMBIMH K peaiM3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |BBenenue B kypc. OCHOBHBIE TOHATHS
PaccmaTpuBaemble BOTIPOCHI:

- Llens kypca;

- [Iman oOy4enwus;

- OCHOBHBIE OIIpE/ICIIEHHS B 00JIaCTH KOMITBIOTEPHOTO 3PEHMUS;
- Kimaccudukanus HepoHHBIX ceTel

2 |BBezneHue B ucnonbszoBanue ¢pperimMBopka PyTorch
PaccmarpuBaemble BOIIPOCHL:

- [Tonsitue 0JIOKOB;

- KonctpynpoBanmne HeHpOHHBIX ceTeil;

- O0y4eHre HEHPOHHBIX CeTel;

- Utorn

3 |CBepTouHBIC HEHPOHHBIEC CETH
PaccmaTpuBaemble BOIIPOCHI:

- 3arpy3ka JaHHbIX;

- [IpenBapurensHas 06paboTKa TaHHBIX;
- Pacuupenue naHHbIX;

- Koncrpyuposanue cetu

4 |O0yuyeHue CBepTOUYHON HEHPOHHOU CETH
PaCCManI/IBaCMBIC BOIIPOCHI:

- 3arpyska JaHHBIX;

- [IpenBapuTenbHas 06pabOTKa JaHHBIX;

- PaCIHI/IpCHI/Ie JaHHBIX

- KonctpyupoBanue cetu

5 |Hcnonb30BaHHE MpEeaBAPUTEILHO 00YUeHHON CBEPTOYHOI HEHPOHHOI ceTH
PaccmarpuBaembie BOIIPOCHI:
- Meron transfer learning;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
- Brienenue npusHakos;
- looOyueHue HEHPOHHOM CETH;
- Utorn
6 |Busyanuzanus 3HaHHI CBEPTOYHOU HEUPOHHOU CETH

PaccmarpuBaeMblie BOpOCHL:
- Buzyanuzauusi npoMeKyTOUHbIX aKTHBALIH;
- Bizyanmzanuu GuiabTpoB CBEpPTOUHBIX HEHPOHHBIX ceTeit

PexypeHTHBIEC HEHPOHHBIE CETH
PaccmaTpuBaembie BOIPOCH:

- Apxutextypa LSTM,;

- Apxutextypa GRU

MI/IpOBBIe JIMIAPYIOIINUE apXUTCKTYPhI
PaccMarpuBaeMble BOIIPOCHL:

- Apxutektypa AlexNet;

- Apxurekytpa ResNet;

- Apxutexypa EfficientNet

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

Hp AKTHYCCKHUC 3aHATHA

n/o

Temarnka MPakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

VYcraHoBka 1 HacTpolika pabodero Mecta B cpeze Jupyter Notebook

B pesynbTate paboThl Ha MPAKTHYECKOM 3aHSITHHU CTYACHT MOJIYy4aeT HABbIK YCTAHOBKH BHEITHHX MAKETOB
MOCTABIIMKOB OTKPBITOTO U CBOOOTHO PacHpOCTPaHIEMOro HCXOJHOTO KOJIa Ha CBOO host MalinHy u
HACTPOWKY Pa3BEPHYTOrO HPHIIOKEHUS

VYcranoBka u npumeHenue ¢peiimopka PyTorch

B pe3yibTare pa6OTbI Ha MPAKTUYCCKOM 3aHATUU CTYACHT IOJYYaCT HABBIK YCTAHOBKH BHCIIHUX ITAKCTOB
MOCTABIIHUKOB OTKPBITOT'O U CBO6OZ[HO pacopoCcTpaHdaeMOro HCXO0AHOro Ko/ia Ha CBOO host MaliuHy 1
HACTPOHKY pa3BepHYTOr0 NPUIIOKEHUS

ITouck Ha60pa JaHHBIX W IIOATOTOBKA €ro AJId O6y‘{eHI/I$[ HeﬁpOHHOﬁ CCTU
B pesynbrare paboThl Ha MPAKTUYECKOM 3aHATUU CTYJEHT MOIY4YaeT HAaBbIK cOOpa HEOOXOIUMBIX JaHHBIX
Y UX CTPYKTYPUPOBAHUSA JUTIsl 00yUEeHHS Ha HUX HEHPOHHOU CeTH

ITocTpoeHue MpocToi CBEPTOYHON HEUPOHHOM CETH
B pe3yibTare pa6OTI)I Ha MPAKTUYCCKOM 3aHATUU CTYACHT MOJYUacT HABBIK CO3/1aHUA HpOCTOﬁ
CBEPTOUHON HEWPOHHOH ceTn

MeTtop1 00ydeHus HEHPOHHBIX ceTel
B pe3yibTare pa6OTI)I Ha MPAaKTUYCCKOM 3aHATUU CTYACHT MOJY4acT HABBIK 06y‘I€HI/I$I HCﬁpOHHLIX cereit

HOH60p T'OTOBBIX HCﬁpOHHBIX ceTeit I pCHICHUA MMOCTaBJICHHOMN 3aJa4uyun

B pesynprare paboThl Ha IPAKTHUECKOM 3aHSATHH CTYACHT IOIy4aeT HaBBIK N3YUEHHUS Pa3IMIHBIX TOTOBBIX
U YK€ HAaTPECHUPOBAaHHBIX HEHPOHHBIX ceTeil 1 BRIOOpa Hanboree MOAXOaAImIeH HeHPOHHOM ceTH s
pelraeMoi 3a1auun

JlooOydeHne roToBbIX HEMPOHHBIX ceTei
B pe3yibTare pa6OTI)I Ha MPAaKTUYCCKOM 3aHATUU CTYACHT MOJY4acT HABBIK 06y‘I€HI/I$I T'OTOBBIX
HeﬁpOHHLIX cereit JJIs TOCTAaBJICHHBIX €MY 3a/lav

PasBepThiBaHME U IPUMEHEHUE HEMPOHHBIX CETEH HA PEAJIbHBIX 3aJa4ax
B pesynbrare paboThl Ha MPAKTUIECKOM 3aHATHUU CTYICHT MOJTyYaeT HABbIK IPUMEHHUTH BCE TIOTYICHHbBIE
3HAHUA Ha peajbHbIX 3a1a4dax Beqymux UT koMmanuii




4.3. CamocrosiTenbHas paboTa 00y4arommuxcs.

No .
Bun camocrosTensHO#M paboThI

/1

1 |M3yd4eHue AOMOJHUTEIBHOM JIUTEPATYPHI

2 |[ToaroroBka K MPaKTHYECKUM 3aHATHSIM

3 | BrimonHeHne KypcoBoil paboTHI.

4 | IloaroToBKa K MPOMEKYTOYHOU aTTECTALIUH.

5 | [loaroroBka K TeKyIIeMy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX padOT
1). IlocTpouTh CBEPTOYHYIO HEUPOHHYIO CETh JIJIsl pacliO3HABaHUSI OOBEKTOB:

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

- bykB natuHckoro andgasura.

2). Ucnionp30BaTh CBEPTOUHYIO HEUPOHHYIO ceTh ResNet i1 pacnio3HaBaHust
0OBEKTOB:

- BaronoB paznuuHbIX posioB (TIOJyBaroHOB, TIATPOPM, KPBITHIX, IIUCTEPH,
XOIIIPOB) C BO3MOKHOCTBIO OIMPEIENIEHNs KOHKPETHOIO POJIa BaroHa;

- Kontelinepos;

- ABTOMOOMJIEH (JIETKOBBIX, TPY30BBIX) C BO3MOKHOCTBIO OIPEACIICHUS
JIETKOBOM WJIM TPYy30BOM aBTOMOOUITB;
- Cam071€eTOB;

- [lapoxon10B;

- ) KMUBOTHBIX.

3) HUcnonb30BaTh CBEPTOYHYIO HEUPOHHYIO ceTh Alexnet /it pacrio3HaBaHUS
HAaCTPOCHHUS YEJIOBEKa:
- CYACTJIMBOE;

- MpayYHoE;
- 3]10€;

- no6poe.



5. Ilepedenb wu3gaHUM, KOTOPBIE PEKOMEHIYETCS MCHIOJIb30BATh MPHU

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

No | bubnuorpaduy
n/ €CKoe Mecro nocrymna

Il OIMCaHUe
1 | Tepneuxwuii, A. | https://e.lanbook.com/book/439343 (nara obpamenus: 10.04.2025)

C. Heilponnsie

CeTH U
HCKYCCTBEHHBI
Y UHTEJUIEKT:
OcHOBBI
HEMPOHHBIX
CeTel Ha SI3bIKE
Python :
y4eOHo-
METOJIUYECKOE
nocooue / A. C.
Tepneukui, E.
C. Tepunenkasi.
— JInneux :
Jlunenkuii
I'11y, 2023. —
76 c.— ISBN
978-5-907792-
40-1. — Texkct
: DJIECKTPOHHBII
2 | dxon Kpos. https://medialex.brsu.by/NLP-BOOK/Kron_Glubokoe-obuchenie-v-
I'my6okoe kartinkah-Vizualnyy-gid-po-iskusstvennomu-intellektu.665053.pdf (nata
oGyueHe B obpamenus: 10.04.2025)

KapTUHKaX.
Buszyanbnbii
U] IO
HCKYCCTBEHHOM
Y UHTEJUIEKTY. -
Cankr-
ITetepOypr :
[Turep, 2021. -
400 c. - ISBN
978-5-4461-
1574-7. -
Tekcer:
BJIEKTPOHHBIN

3 | l'agapos, @. https://znanium.ru/catalog/product/2173433 (nara oopamenus: 10.04.2025)
M. Heliponnsle




ceru B PyTorch
: yuebHOe
nocobue / .
M. T'adapos, A.
o.
I'mnem3siHOB. -
Kazans :
Kazanckuit
benepanbHbIiI
YHUBEPCUTET,
2024. - 106 c. -
Texer :
3IIEKTPOHHBIN

ITaTTepcon, /1.
I'myGoxkoe
oOyueHue ¢
TOYKH 3pPEHUS
npaktuka / J1.
[Tarrepcon, A.
I'mGcon. —
Mocksa : JIMK
IIpecc, 2018.
—418c. —
ISBN 978-5-
97060-481-6.
— Tekcr :
3JIEKTPOHHBIN

https://e.lanbook.com/book/116122 (maTta obpamenus: 10.04.2025)

[Tanupo, JI.
KommnbsrorepHoe
3pEHHE :
yuebHoe
noco6ue / JI.
[Marmpo, /.
CTOKMaH ;
MepeBO/I C
AHTJIMHACKOTO
A.A.
borycmasckoro
MOJ peAaKLUEN
C.M.
CokomnoBa. —
5-¢ u3a. (o).
— Mockaa :
JlabGopaTopus
3HaHui, 2024.

https://e.lanbook.com/book/417998 (mara obpamenwus: 10.04.2025)




— 763 c. —
ISBN 978-5-
93208-725-1.
— Texkcer :
3JIEKTPOHHBIN
6 | [Ipoxopenok https://avmim.com/wp-

H.A. OpenCV content/uploads/2019/05/OpenCV_i_Java_Obrabotka_izobrazheniy_i_kompy
u Java. uternoe_zrenie 2018.pdf (nara o6pamenus: 10.04.2025)

O6paboTka
M300paXeHUI U
KOMITBIOTEPHOE
3penue / H.A.
IIpoxopenoxk. -
Cankr-
[TetepOypr :
BXB-
[etepOypr,
2018.-320c. -
ISBN 978-5-
9775-3955-5.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHHH JTUCUUTUTUHBI (MOIYJIs).

ba3za nmanHpix W odummanbHbI calT ImageNet, Habop manueix MNIST.
Odummmansueiit caiit PyTorch https://pytorch.org/.

DOnexkTpoHHO-0MOIMOoTeYHass cucreMa Hay4yHo-TexHUYecKoW OuOIHOTEeKH
PYT(MUNUT) (http://library.miit.ru/)

DNEeKTPOHHO-ONOIMOTEIHAST cucTema W3/1aTeIhCTBA «Jlaab)
(http://e.lanbook.com/)

DeKTpOHHO-0MOMoTeunas cucrema ibooks.ru (http://ibooks.ru/)

7. IlepeyeHb  JHUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHUS JUCITUTIIIUHBI (MOIYJIs).

Cpena pazpadotku Jupyter Notebook.
[TakeTHBIN MEHEIXKED pip, anaconda.
Hurepneprarop Pyhton.

Cpena ucnonuenus ¢pperimBopka PyTorch.



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBICHUS 00pa30BaTEIBLHOTO MPOoIiecca MO AUCIUILTNHE (MOIYIIIO).

Y4eOHbIe ayAUTOPUH 71l POBEACHUS JICKIIMOHHBIX 3aHATUN JTOJDKHBI OBITH
OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOM JUIsi mpenojaBaTesisi U HabOpoOM
JE€MOHCTPALIMOHHOTO 000PYAOBAHUS.

YyeOHble ayAUTOPUH 1JIs1 TPOBEACHHSI CEMUHAPCKUX 3aHATUN JOJIKHBI OBIThH
OCHAUIEHbl KOMITBIOTEPHON TEXHUKOW ISl IPENOAABATENS U CTYICHTOB, a TaKkKe
HAOOPOM JIEMOHCTPAIMOHHOT'O0 000PYI0BAHMUS.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

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

10. OueHOUHBIE MAaTEpHUAIIBI.

OreHOYHBIE MaTepPHUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TTPOMEXKYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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