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1. Heanb, 32124 U IVIAHUPYEMBbIE Pe3yJIbTATHI 00yUeHUS MO0 AUCIHUIINHE
(Lenwv u 3a0auu ocsoenus ducyuniunsl, coomeemcemayiowue yenu OI)

Ilenbro ocBoeHust nuciuiuiuHbl HeipoceTeBbie TexHonorun B MCY sBugeTcs
[Henbto ocBoeHusa auciuiuidHbl «HeipocereBbie TexHosioruu B MCY» sBusgercs
dbopMupoBaHUE Yy CTYACHTOB  TEOPETHYECKMX M MPAKTUYECKUX 3HAHUK O
COBPEMEHHBIX HEWPOCETEBBIX TEXHOJIOTHSIX, OCHOBaX MPOEKTUPOBAHUS apXUTEKTYPbI
HEUPOHHBIX CETeH, METOaX IrTy00KOro 00y4eHHSI.

3ajayaMu  IUCIUIUIMHBI  SIBISIIOTCS:  3ajjadyaMyd  U3YYEHUS]  JTUCIUIUINHBI
«HeiipoceteBbie TexHonoruu B HMCY» saasiorcs: -dopMupoBaHue 0a30BOTO
MOHSATUIHOTO armapaTa MPUHIUIIOB (YHKIIMOHUPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX
ceTell M METOJOB WX OOYy4YeHHs; -3HAKOMCTBO C COBPEMEHHBIMU HEHPOCETEBBHIMU
TEXHOJIOTUSIMH; - U3YUCHHUE CPEICTB Pa3pabOTKU M MPOESKTHUPOBAHUS MCKYCCTBEHHBIX
HEHPOHHBIX ceTel; -(hOopMUPOBaHHE YMEHUW U HABBIKOB PEIICHUS MPAKTUYECKUX
3aJlay C MPUMEHEHHEM IITyO00KOro 00ydeHusl.

KoMmnereHnu 1 HHIMKATOPBI, (popMuUpyeMble y 00yHaromuXxcsl:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHIAMUKATOPA

[1K-1.1 BeiOupaet akryanbHble TUPPOBBIE
pEIICHUS B YIIPABJICHUH MPEATPUATHEM
I1K-1.2 CriocoOeH K BHEAPESHUIO U
COIPOBOKICHHUIO aKTyaTbHBIX IIH(PPOBBIX
peLeHnit

ITK-1 Cniocoben mpeaiarathb
aKTyaJIbHbIC IU(PPOBBIC PEIICHHS B
yIpaBieHUU OU3HEC-TIpolieccaMu

2. Mecto nucuunnHbl B cTpykrype OII
[IpeamecTBytomue qTUCHUIUIMHBL (MoaynH), mpaktuku, HUP, np.
[Tocnenyromue qucuIuInHbl (MoaynH), mpaktuku, HUP, ap.

3. CTpyKTypa M coep:KaHue TUCIUIITHHBI
3.1. CTpyKTYypa THCHMILINHBI
JList ouHOM popMBbI 00yUEHUS

Bun yaeOHO# paboThI Bg%ro ]3:1:5(1;1(3) CeMe;Tp(H)

OBIIAS TPYJIOEMKOCTb JAUCLIATIIHBI 6 216 216
KOHTAKTHAS PABOTA 89 89
AYJINTOPHAS PAGOTA 1,89 68 68
Jlexuu 0,94 34 34
[TpakTHyeckue (CeMUHAPCKUE) 3aHATUS 0 0 0
JlaGopaTopHbie paboTHI 0,94 34 34
CAMOCTOSITEJIbHASI PABOTA OBYUAIOLIETOCS 411 | 148 148
[TpopaGoTka yueOHOrO MaTepHana 3,11 112 112
KypcoBoii IpoekT 0 0 0
Kypcosas pa6ora 0 0 0
[ToAroToOBKa K MPOMEKYTOYHON aTTECTALIUM 1 36 36
ITpoMesKyTouHasi aATTECTALIUSL: 3




3.2. Conep:kaHue QMCHUIJIMHBI, CTPYKTYPUPOBAHHOE 10 pa3jejiaM U BHAaM
3aHATHN

Paznenbl Pacnipenenenue ®opmbl 1 | THIEKCHI THIUKATOPOB
JUCIUTIAHBI a TPYAOEMKOCTH BU/JI dbopMuUpyeMbIX
§ 10 BU/JaM y4€OHOM paboThl | KOHTPOJIs KOMIIETEHIU
o © : ©
1&g g 3
Paznmen 1 0 0 TK1 [K-1.1, TIK-1.1-31,
[1K-1.1-B1, [1K-1.1-V1
Paznen 2 3 3 TK2 [1K-1.2, TIK-1.2-31,
I1K-1.2-B1, I[1K-1.2-V1
DK3aMeH 36 36 OM1
Wroro 3a 7 cemectp 3 3 0 0 0
UTOro 3 3 0 0 0

3.3. Conep:kaHue IMCUUIIMHBI
Cemectp 7

Pa3znen 1. BeeneHne B HEMPOHHBIE CETH
Tema 1.1 OCHOBBI HEHPOHHBIX CETEU

Hctopus pa3BuTHs HEMPOCETEBBIX TEXHOJIOTUN. 3aaul, pEIIaeMble C IOMOIIbIO
HEUPOCETEBBIX TEXHOJIOTUH.
OCHOBBI HEUPOHHBIX ceTell. bUoTOrNUecKre acreKThl HEPBHOM AESATEIbHOCTH.
Hetipon. Akcon. Cunarnc. Pednexropnas nyra. [lenTpanpHas HepBHasi CUCTEMA.
Mopenu uckyccTBeHHOTO HelipoHa. @yHKIMM akTUBaUuK. ba3oBas apXxurekrypa
HelpoHHbIX cetel. OOyueHue ¢ yuuteneM. OCHOBHasi TEPMHHOJIOTHSL.

Tema 1.2 TloHOCBSI3HBIE CETH MPAMOTO PACHPOCTPAHECHUS

[TomHOCBSA3HBIE CeTH MPAMOTO pacnpocTpanenus. [Ipeogonenne npodiembl
XOR. O0y4eHune HEHPOHHOM CETH C MMOMOIIBIO AITOPUTMa 0OPATHOTO
pacnpoctpanenus ommoOku. [Tonsitue oOy4aromiero kouseiiepa (Pipeline).

Tema 1.3 CBepToUuHbIE HEHPOHHBIE CETH

Onepauus cBepTku. B3aumuas koppessinus. PenentuBHoe none. Kackan
cBeprok. ['pynmuposka (pooling).

Tema 1.4 [IpoaBuHyThIE METOABI OOyUYEHUS

MeTtoas1l 60prOBI ¢ TepeoOyueHneM. AyrMeHTanus JaHHbix. bary-
HopMam3anus. Perynspusanus TuxonoBa. Lasso perymspusanus. Dropout.

Pa3znen 2. HelipoceTeBble TEXHOJIOTUU

Tema 2.1 Texunonoruu nepeaaun ooyuenus Transfer Learning



Texnonoruu nepegauu 3Hanuii Transfer Learning / Domain adaptation.
JlooOydeHme ceTH, MmoAcTpoiika mapameTpoB Fine Tuning. Mcnons3oBBanue
npenoOydeHHbIX ceTeil. CoOBpeMeHHbIC CBEPTOYHBIC apXUTEKTYPHI

Tema 2.2 ABTrosHKOIEpHl. BapnaninoHHbIE aBTOYHKOIEPHI.

ABTOKOJIMPOBIIMKU. ApXUTEKTYypa 3HKoAep-AeKkoaep. OOHapyKeHUE aHOMAJIUI
B JIaHHBIX C TOMOIIIBIO aBTOSHKOAEpa. | eHepaTuBHBIE MoeH. BapuanuoHnHbie
aBTo’HKO1epbl VAE.

Tema 2.3 ['eHepaTUBHBIE TEXHOJIOTUH

CoBpeMeHHbIE TeHEepaTUBHbBIE apXUTEKTYpbL. [lopoxkaatoniye (reHepaTUBHBIE)
cocTs3aTelbHbIe HEUPOHHBIE ceTu. I'eHepaTop. JMCKpUMUHATOP.

Tewma 2.4 HeitpocereBbie TexHomoruu B NLP

O0paboTKa €CTECTBEHHOTO A3bIKA C MOMOIIbIO HEUPOHHBIX CETEH.
Knaccudukanus tekcra. PexyppentHsie HelipoHHbIe ceTu. Apxutektypsl LSTM
(Long Short-Term Memory) u GRU (Gated Recurrent Unit). MexaHu3M BHUMaHUSI.
Apxutektypa Transformer.

3.4. TeMaTu4yeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

JlanHbIi BUA pabOTHI HE MPEYCMOTPEH YUSOHBIM IIAHOM.

3.5. TemaTu4yeckuii J1aH J1a0OPATOPHBIX padoT

1. TexHonoruu pa3pabOTKM M OOy4YEHUS HEUPOHHBIX ceTeil. 3HAKOMCTBO C
00JJaYHBIMU MHCTPYMEHTaMH. 2. Perienue 3a1aun perpeccuu ¢ NOMOUIbI0 HEHPOHHOMN
ceru. 3. IIpenckazarenpbHas aHATUTHKAa HA OCHOBE HEMPOHHBIX cereil. 4 TexHomoruu
pacro3HaBaHMUs W300pPKEHUI Ha OCHOBE CBEPTOUYHBIX HEHUPOHHBIX CeTe. 5
HelipoceteBbie TEXHOJIOTMM B aHalu3e OWOMEIUIIMHCKUX JaHHBIX. 6. AHanmu3
BPEMEHHBIX PAJIOB C TOMOLIBK) HEMPOHHBIX ceTel. BhIsiBIeHME aHOMANUK B JAaHHBIX.
7. HeiipoceteBnie Texnosorun B NLP. 8. TexHomoruu uHdepeHca HEMPOCETEBBIX
MoJene.

3.6. Kypcosoii npoekT /kKypcoBasi padora

JlaHHBIN BUJT pabOThI HE MPETYCMOTPEH YUEOHBIM TIJIAHOM.

4. OueHuBaHHe Pe3yJIbTATOB 00y4eHUs!

OrneHnBaHue pe3yabTaTOB O0YyUEHHUS 1O AUCITUTUIMHE OCYIIECTBIACTCS B paMKax
TEKYIIETO KOHTPOJS W TPOMEKYTOYHOM aTTECTAIlMH, MPOBOJUMBIX IO OaJlIbHO-
petitunroBoii cucteme (bPC).

[IIkaya O1eHKH pe3yIbTaTOB O0YUCHHUS 11O AUCITUTUIHHE:

VpoBeHBb c(hOopMUPOBAHHOCTH HHAUKATOPA KOMIIETCHIINH
Kon Kon 3ammanu- P (opmnp p
o " Hwuxe .
KOMII | MHJIUKATO pOBaHHEIE Bricokuii Cpenuuit cpemEero Huzknit
e- a €3yJILTAThI
P pesy o1 85 10 100 | o1 70 0 84 | o1 55 s10 69 ot 0 10 54
TEHII | KOMIIETEH | 00y4YeHus o
IIxaa oneHUBaHUA
15051 AU IUCIUAIIINHE
OTJIMYHO | XOopouro | YAOBJICT- | HCYOOB-




BOPHUTEIHHO JICTBOPH-
TEJIHHO
3auTeHo HE 3a4TEHO
3HaTh:
- OCHOBBI TIIyOOKO | XOPOIIIO 3HAET
TEOpUHU TIOJTHO 3HAET OCHOBHBIE
HEHPOHHBIX | MaTeMaTHYECK | MaTEMaTHUSCK He 3HAeT
CETCi, B TOM | W€ CTPYKTYPHI | U€ CTPYKTYPHI
) PYKTYp PYKTYp 6a30BBIX
YqHUCIIe B OCHOBE B TIOCTPOEHUH N
o 3HaeT 6a30BbIC MIOHATHH, HE
pa3IUYHbIC MOCTPOCHUS HEHPOHHBIX
o 9 MTOHSATHS 3HAeT KaKk
APXUTCKTYPBI HEHPOHHBIX ceTei, 3HaeT . .
., 9 HEHPOHHBIX CeTeH, oOyu4aercs
HEHPOHHBIX ceTeil, 3HaeT ITOPUTM >
N 3HAET ANTOPUTM HEHpOHHAs
ceTelt u aJTOPUTM 0obpaTHOTO
backprop, CETb, HE 3HAET
AITOPUTMBI UX o0paTHOTO pacnpocTpaHe
OCHOBHBIE KaK OILIEHUTh
o0OydeHus; pacmpocTpaHe | HHUS OUIHOKH,
METPUKH Ka4ecTBO
- OCHOBHEIE HUS OLTHOKH, HEKOTOPbIE
o0yueHus
METOABI U COBpPCMCHHBIC COBpPEMCHHBIC MOJIEITH
aJrOPUTMBI ApXUTEKTYpPBI, | apXUTEKTYPHI,
TIIyOOKOTO METpPUKH OCHOBHBIE
o0y4eHusl. KauyeCTBa, METPUKH
YMeTs:
yMeer
aHAIIM3UPOBAT
b
- MIOCTaBIICHHY
ymeer
aHAM3WPOBAT | IO 337349y U
aHaJTM3UPOBAT
b npeajaraTh
b HE yMeeT
MOJTU(UKAINN | pElIeHUs Ha
MOCTaBJICHHY noduparthb
Y HOBBIE OCHOBE yMeeT MoJI0NpaTh
. 10 33/1a4y | o a/IeKBaTHYIO
[K-1.1 cpeacTa HEHUPOCETEBBIX HEHPOCETEBYIO -
ITK-1 . npeiarath HelpoceTeBy
MPOrPaMMHOT | TEXHOJIOTHH; TEXHOJIOTHIO JIJIst
pelieHus Ha 10
0 Ymeer peuieHus
OCHOBE . TEXHOJIOTHIO
obecrnieueHns | 00OCHOBEIBATH . [TOCTaBIICHHOU
N HEHPOCEeTEeBHIX JUTSI pETIEHUS
JUISL CO3J]aHMsI | CBOU BEIOOD o 3aJaui. .
. TEXHOJIOTHIA, MOCTaBIICHHON
HEUPOCHUCTEM | ApPXUTEKTYpPBI
000CHOBBIBATh 3aJ1a4H.
u Y TEXHOJIOTUHU .
CBOI1 BEIOOD
WHTEIJIeKTyal 00y4eHus;
APXUTEKTYPHI
BbHBIX CUCTEM Ywmeer
WHTEPIPETUPO
BaTh BBIXO/IbI
MOJIENN
Bnaners:
Brnaneer Brnaneer Bnaneer
MIPOJIBUHYTHIM | OCHOBHBIMHU OCHOBHBIMHU
U CPEJICTBAMH | CpEICTBAMH cpelcTBaMu
CO3JIaHUS CO3/IaHus CO3/1aHus
- CpelcTBaMu - o N .
CO3ANS 1 HEHPOHHBIX HEHPOHHBIX | HEHPOHHBIX ceTel He Brnageer
cereit cereit 6a30BBIX CpelcTBaMuU
00yJeHIs
o Pa3IUYHBIX pAa3IUYHBIX APXUTEKTYP. CO3JaHHS U
HEHPOHHBIX
ceTeit APXUTCKTYP. APXUTCKTYP. BJ'IaI[CCT O6y‘IeHI/IH
Bnaneer Bnaneer 0a30BEIMU HEUPOHHBIX
Pa3TMYHBIX N
THTIOB MIPOJIBUHYTHIM | CTaHJAPTHBIM cpeacTBaMu cereit
Y CPEICTBAMH | W CPEICTBAMHU oOydeHus u
o0y4eHus u oOydeHus u TECTHPOBAHUSA
TECTUPOBAHUS | TECTUPOBAHUS ceTeil.
ceTel. ceTel.
I1K-1.2 3HaTh:




BBIYUCITUTEITH
HBIC CPEJICTBA
1 KOMIUIEKCHI,

OTnuuHo
MpUMEHSIEMBbIC XOPOIIIO 3HAET
3HAET SA3BIK HE 3HAeT
mpu 361K Python
Python nnn 3HAET OJIUH W3 BBIYHCITUTENb
pa3paboTke u i C++ N
C++, . (bpeiMBOPKOB HBIX CPE/ICTB,
BHEJIPECHUIO - (hperiMBOpKH
(bperiMBOpKH rIyOOKOro NPUMEHSIEMBIX
MIPOEKTOB TIIyOOKOTO
" N rIIyOOKOTO o0OyJeHus1, Takue pu
HelipoceTel U o0yueHus,
00yueHwus, kak PyTorch u pas3paboTKe u
WHTEJUICKTYal TaKue Kaxk
TakHue Kak Tensorflow, BHEJIPCHUU
BHBIX PyTorch u
. PyTorch u o0ayHbIe IIPOEKTOB
CHCTEM; Tensorflow, . o
. Tensorflow, mIaThOpMBI US| HelpoceTei u
-pperMBOpKH o0avHbIC
oOnadHbIe paboTsI ¢ HAHTEIJIEKTyall
rIyOOKOTO m1aThOPMBI 9
m1aTGopMbI HENpOCeTIMU BHBIX
o0OyueHwus, TSt paboTHI C
TSt paboTHI C . CHUCTEM;
TaKue KaKk eitbocerny | TEAPOCETAMHI
PyTorch u P
Tensorflow
YMers:
— c031aBaTh
A ’ Ymeer
IIPOBOJUTH
CO0311aBaTh,
OTJaJKy
IIPOBOJUTH
IIPOTrPaMMBbl
- OTJaJIKy
MPOTPaMMBI C HE yMeeT
MOCTABIICHHY
UCTIOJIb30BaHU Ymeer CO3/1aBaTh
10 3a71a4y C
eM c03/1aBaTh MPOTPaMMBI C
y4eTOM Ymeer
COBPEMEHHBIX | MPOTPaMMEI C UCTIOJIb30BaHU
MOCIETHUX COTIPOBOXKAATHIU(D
UHTEJUIEKTYall | UCTIONb30BaHH eM
TEOPETUYCCKU POBEIE penieHens .
BHBIX eM HEHpPOCETEeBBIX
XU . C HCIIOJIb30BaHUEM .
TEXHOJIOTHH, | COBPEMEHHBIX . Mo/Ieneii;
MPaKTUIECKUX HEHpOCeTeBhIX
. YmMmeer VMHTEJUIEKTYall N HE yMeeT
ROCTINEHHAB | | e MoJieneit
BHBIX BHEJIPSITH
obnactu p . BHEP
BHEJIpEHUE TEXHOJIOTHIA HelpoceTeBble
HCKYCCTBEHHO
ONNX ( Open MOJIENTH
T'0 UHTEJJICKTA
" Neural
HEUPOCETEBBIX Network
p . Exchange )
TEXHOJIOI'UHU
Bragers:
OtnuaHO
- BIIaJieeT
. BIIaJIeeT
TEXHOJIOTHEH | TEXHOJIOTHSIM
OCHOBHBIMH
BHEJIPEHUS U 1 cOOpKH U
TEXHOJIOTHSIM
COIIPOBOXIIEH 3arrycka HE BIIaJIeeT
1 cOOpKH B | BianeeT 0a30BbIMH
us MIPOTPaMM C 0a30BBIMHU
3aIryCKa TEXHOJIOTUSIMHN
AKTyaJIbHBIX | HMCIIOJIb30BaHU TEXHOJIOTHSAM
nporpaMM ¢ | cOOPKH U 3amycka
M POBBIX eM u
. . WCTIOJIb30BaHU MPOTrpamM ¢
peleHnii Ha | HeMpOCeTEeBbIX pa3BepThIBaHU
. eM HCTOJIb30BaHHEM
OCHOBE MOJIYyJIEH, . o s
N HEHpPOCEeTEeBHIX HEeHpOoCeTeBhIX .
HeHpoceTeBbIX BIIaJIeeT . 9 HelpoceTeBbIX
., . MOJyJICH, MOJyJICH. N
MoJieleit B TEXHOJIOTHEH MOJTyJIeH
BIIaJieeT
pexume BHEAPCHHS U .
TEXHOJIOTHEH
nH(pepeHca; | pa3BepThHIBAaHU
4 nHpepeHca.

HEHUPOCETEBBIX




MojeJieii B
pexuMe
uH]pepeHca,Ha
mp., ONNX
RUNTIME

5. Y4eOHO-MeToIM4YecKoe U UH(POPMALMOHHOE o0ecTiedeHHe JUCHHUILIHHbI
5.1. YueO0HO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTeparypa

1) Octpoyx, Aunpeit Bnagumuposud. CCTeMbl HCKYCCTBEHHOTO MHTEIUICKTA :
moHorpadusi / A. B. Octpoyx, H. E. Cypkosa, 2019. - 228 c. - TeKCT : 371€KTPOHHBII.
URL.: https://e.lanbook.com/book/113401

2) Slcuunkuii, Jleonun HaxumoBud. HTENIEKTyallbHbIE CUCTEMBI : YUEOHUK /
JI. H. Scaunxkuii, 2020. - 224 c. - Teker : anekrponnbiit. URL:
https://ibooks.ru/bookshelf/372666, bC ibooks.ru

3) PocroBues B. C. MckyccTBenHble HelipoHHbIe ceTu : yueOHuk / B. C.
PocToBues, 2023. - 214 c. - Tekcr : anektponHsbiii. URL:
https://e.lanbook.com/book/310184, DBC Jlaun

5.1.2. JlomorHUTENBbHAS TUTEpaTypa

1) TepexoB, Banepuii AnekcanipoBuy. HelipoceTeBble CUCTEMBI YITPABIICHHUS :
yuebHoe nmocobue 11 By30B / B. A. Tepexos, /I. B. Epumos, U. 0. Tiokun, 2002. -
183 c. - Tekcr : HEMOCPEACTBEHHBIA.

2) bapckuii, Apkaauii benunonosuy. HelipoHHsie ceTu: pacrio3HaHUeE,
yIpaBJICHHE, IPUHATUE PEIICHUN : Tpou3BOACTBeHHOE u3nanue / A. b. bapckuii, 2004.
- 176 c. - TekcT : HEMOCPEACTBEHHBIN.

3) bamon b. A. MeTojibl 1 anrOPUTMBI IPUHSATHS PEILICHUN B SKOHOMUKE :
yuebHoe nmocobue / b. A. bamon, H. H. Enuzaposa, 2022. - 271 c. - Tekcr :
sanextponHbiii. URL: https://e.lanbook.com/book/213074, 3BC Jlaus

4) CemenoB A. JI. MoaenupoBaHue cUCTeM yrpaBieHus : yueOHuk / A. /1.
Cemenos, H. K. FOpkos, 2023. - 326 c. - TekcT : anexkrponssiii. URL:
https://e.lanbook.com/book/288989, DBC Jlaub

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DneKTpOHHbBIE U UHTEPHET-PECYPCHI

HauMmeHoBaHue CcblLIKa

Name URI




5.2.2. TlpodeccronanbHbIe

CHCTCMBI

IIpusooumcs nepeuens

5.2.3. JlunieusnoHuoe "

obecrieueHue JUCHUITIITMHBI
IIpusooumcs nepeuens

CBOOOTHO

0a3pr nmanHbIX |/ HWH(bOpMaAIMOHHO-CIIPaBOYHBIE

pacnpocTpaHsieMoe  MPOTrpaMMHOE

6. MaTepuaJbHO-TEXHUYECKOE o0ecneuyeHue U CIUIIMHbI

HaunmenoBanue Buna

HammenoBanune y4aeOHOIA

yae0HOH paboTHI ayIUTOPHH, [lepeuens HEoOX0MUMOTO 000OPYIOBAHUS U
CIIELUAIU3TPOBAHHOU TEXHUYECKUX CPEICTB OOyUCHUS
naboparopun
Jlexnun YyeOHast ayquTOpHs I Crienmanu3upoBaHHAS yaeOHas MeOers,
MPOBE/ICHUSI 3aHATHI TEXHHYECKUE CPEACTBA OOYYEHUs, CyXamue IJIs
JEKIMOHHOI'0 TUIIa IpEJICTaBICHUS y4eOHO uH(popManuu
OonpiIoON  ayauropud  (MYJIBTUMEIUIHBIN
IPOEKTOp, KOMIbIOTEP (HOYTOYK), OJKpaH),
JEMOHCTPAIIMOHHOE 000pyaoBaHue, Y4eOHO-
HaTJISTHBIC TIOCOOHSI
[IpakTuyeckue Vuebnas  ayauropus s | Crienuanu3upoBaHHAs yueOHas Mebenb,
3aHATUA MIPOBCIICHUA 3QHATUH | TeXHUYECKUE cpeacrsa 06yquH;1
CEMUHAPCKOTO THNA, | (MynbTUMEAUMHBIA ~ MPOEKTOpP, KOMIIBIOTEP
TPYIIIOBBIX n I/IHILI/IBI/IZ[}:- (HOYT6YK), 3KpaH) u Jp.
AJIBHBIX KOHCYJIbTalluH,
TEKYUICTO KOHTPOJIA u
HpOMC)KyTO‘IHOI\;I aTrecrangun
JlaGopaTopHbie VYuebnas sabopaTopus Crenmann3upoBaHHON naboparopHoe
paboTh « », 00opyioBaHKe 1Mo NPOoQUIIIO JIA00OPaTOPHH:
KommnbroTepHslii Kinace ¢ CrnennanusupoBaHHas yueOHas Meberb,
BBIXOZIOM B MHTEpHET TEXHUYECKHE cpeacrBa oOyueHus
(MyJbTUMEIMHHBIA ~ MPOEKTOpP,  KOMIIBIOTED
(HOYTOYK), 9KpaH), JUIEH3UOHHOE
IporpaMMHoe o0ecreyeHne
KommbroTepHsblii Kiace ¢ CrneunanusupoBaHHas yuyeOHas mebenb Ha 30
BbIX0/10M B MHTepHeT B-6002a | nocamounsix MECT, 30 KOMIIBIOTEPOB,
TEXHUYECKHE CpeACTBa O00y4deHUs (MyJIbTHME-
JUHHBIM MPOEKTOp, KOMIbIOTEp (HOYTOYK),
JKpaH), BHJIEOKaMephlI, IPOrpaMMHOE
obecreyeHne
CamocrostenpHas | KommbroTepHslii kiace ¢ CrneuunanusupoBaHHas yyeOHas mebenb Ha 30
pabora BhIxozioM B MuTeprer B-600a | mocamounsix MECT, 30 KOMITBIOTEPOB,

TEXHUYECKHE CpeACTBAa 00y4deHUs (MyJIbTHME-
JTUHHBIA  TPOEKTOp, KOMIbIOTEp (HOYTOYK),
9KpaH), BUJICOKaMEPHI, IPOTPaMMHOE
obecreyeHne

YuTaapHBIHA 3a11
OubInOTEKHU

CrnenuanusupoBaHHas Me0Oellb, KOMIIBIOTEPHas
TEXHHMKA C BO3MOXHOCTBIO BbIXoJia B IHTepHET 1
obecnieuenuem noctymna B JUOC, skpaH,
MYJIbTUMEAUMHBINA IIPOEKTOP, IPOrpaMMHOE
o0ecrieueHue




YyeOHas ayquTopus Jis Crnen
BBIIIOJIHEHUA KYPCOBOI'O
NPOeKTa (KypcoBoii paboTs) W3UPOBaHHAs MeOeb, KOMIBIOTEpHAs TEXHHUKA

(YKasblBaCTCA U | ¢ posMoKHOCTBIO BbIXOA@ B UHTEpHET m

namrann KP/KII 1 Takoft obecrieueHreM JIOCTyTa B OUOC,
ayTUTOPHH )
IIporpaMMHOe oOecrieueHue

7. OCO0eHHOCTH OpraHU3aNuMu 00pPa30BaTeIbHON AeATEJILHOCTH AJIs1 JHUIL C
OrpaHNY€HHBIMHU BO3MOKHOCTAMHU 3I0POBbS U MHBAJIU/I0B

JIuma ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbsi (OB3) 1 MHBaIMIbl UMEIOT
BO3MOKHOCTh OECIIPEMSITCTBEHHO MEpeMenarbcsi M3 OIHOro y4eOHO-JIabopaToOpHOro
KOopIyca B Jpyroi, MOJHATBCS HA BCE ATAXHU Y4eOHO-ITAOOPATOPHBIX KOPITYCOB,
3aHUMAaTbCs B Y4E€OHBIX M MHBIX IIOMEIIEHMSIX C Y4eToOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 370POBBSL.

Hisa oOyuenuss mun ¢ OB3 v umHBanNMIOB, MMEIOLIUX HApyILIEHUS OIOPHO-
JIBUTATEJIBLHOTO amrapaTa, 00ecreueHbl YCIOBHsI OECIIPENSITCTBEHHOTO JJOCTyNa BO BCE
yueOHble mnomeiieHus. MHpopmanus o cCHelUalbHBIX YCIOBUSX, CO3JaHHBIX IS
oOyuaronuxcss ¢ OB3 u wuHBaNMAOB, pa3MelleHa Ha CailTe YyHUBEpPCUTETA
www//Kkgeu.ru. Mimeercss BO3MOKHOCTD OKa3aHHS TEXHUYECKOHN ITOMOIIMA aCCUCTEHTOM, a
TaKXe YCIYT CYpJONEPEBOUUKOB U TU(DIOCYPAONIEPEBOTYMKOB.

JIns agantanuy K BOCpUATHIO muamu ¢ OB3 u uHBammaaMu ¢ HapyIICHHBIM
CIIyXOM CIpPAaBOYHOTO, Y4e€OHOro Marepuaia M0 JUCHUIUIMHE O00eCTeunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- JUIs1 JIy4IIed OPUEHTALMU B ayJIUTOPHUH, IPUMEHSIOTCS CUTHAJIBI OIOBEILEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» MUILIETCS HA JJOCKE);

- BHUMaHue cjabociplamero oO0ydarlerocs TMpUBJIEKAeTCsl IeAarorom
YKECTOM (Ha IJIEY0 KIJIAJETCS pyKa, OCYIIECTBIIIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBasi ¢ 00y4arIKUMCs, MeJarornueckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKUMU TPEIJIOKEHUAMHU, oOecrieunBas BO3MOXKHOCTh YTEHHSI 10
ryoam.

KommneHncanusi 3aTpyAHEHMI pPEYEeBOr0 MW HMHTEIUIEKTYaJIbHOTO PAa3BUTHUSA
ca0oCabIIaMX 00y4aroIIUXCsl POBOAUTCS MTYTEM:

- HCTIOJIb30BAaHUS CXEM, JUarpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALNM ¢
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJI€IbHbIE KOMIIOHEHTHI U300paKEeHUS;

- pEryJIsIpHOTO TMPUMEHEHHsI YIpaXHEHU Ha rpaduyecKkoe BblIEICHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBICHU;

- obecriedyeHrs BO3MOXKHOCTH Il 0OydYarollerocs MOJYYUTh aJpPECHYIO
KOHCYJIbTAIIMIO 10 AJIEKTPOHHOM MOYTE 110 Mepe HEOOXOAUMOCTH.

Jlna apantanuu K Bocnpustuio gunamu ¢ OB3 u nHBanuaaMu ¢ HapyluIeHUSIMH
3pEHUs CIPABOYHOTO, Y4eOHOTO, MPOCBETUTEIHCKOTO MaTepuaa, MpeaycCMOTPEHHOTO
oOpa3oBaTeNbHOM MpPOrpaMMONM MO BBIOPAHHOMY HAIIPaBJICHUIO TMOATOTOBKH,
00ecreunBarOTCsl CAEAYIOUIUE YCIOBHUS:

- BezleTcs ajganTanusi opuIManbHoro caidta B ceti HTepHET ¢ y4eToM 0COOBIX
NOTpeOHOCTEN MHBAIMIOB MO 3PEHUI0, 00ECTIEUNBACTCS HAIMYKME KPYMHOIIPUDTOBON
CIPaBOYHON MHGOPMALIMK O PACIIUCAaHUU YUEOHBIX 3aHSTHIA;

- IEIarOrM4ecKuii  pabOTHUK, €ro cobeceAHUK (NMPU HEOOXOIUMOCTH),



http://www.kgeu.ru/

IPUCYTCTBYIOIIME Ha 3aHATHH, MPEACTABISIOTCS OOyUYaOIIUMCS, MPU ITOM KaxIbId
pa3 Ha3bIBAETCs TOT, K KOMY II€1arorn4eckuil paboTHUK oOpalaercs;

- IEUCTBUS, JKECThl, MEPEMEIICHUs MEAArornyeckoro pabOTHUKAa KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHasgs MHQOpMaIUs MpPeNoCTaBiseTCs KpynHbIM wmpudrom (ot 18
IIYHKTOB), TOTAJIbHO O3BYYMBAETC;

- oOecrieunBaeTCsi HEOOXOIMMBIM YPOBEHBb OCBEILIEHHOCTH TOMEILEHU;

- IPEAOCTABIIIETCS. BO3MOYKHOCTh HCHOJB30BATh KOMIIBIOTEPHI BO  BpEMS
3aHITHI U MPaBO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KETaHUIO 00yJarONTUXCs).

dopMa TPOBENECHUS TEKYyIIEM ¢  MPOMEXKYTOYHOM  arTecTaluu Ui
oOyuatomuxcs ¢ OB3 1 MHBaIMIOB ompezensercss MeAarorndeckuM pabOTHUKOM B
COOTBETCTBUM C Yy4yeOHbIM IaHoM. IIpu HeoOxomumoctu oOyuaromiemycs ¢ OB3,
WHBAIMIY C YYETOM WX MHAUBUIAYAIBHBIX NMCHUXO(PU3HUUYECKUX OCOOCHHOCTEW HaeTcs
BO3MOXKHOCTh NMPOUTH MPOMEXKYTOUHYIO aTTECTAllMI0 YCTHO, MUCBMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIBIOTEpE, B (pOpME TECTUPOBAHUS U T.I., JIUOO MPEIOCTABIAETCS
JOTIOJIHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToauyeckue pexoMeHJAlUMH [Jisl NMpenoaaBaTesiedl M0 OpraHU3alUH
BOCIIMTATEJIbHOH Pa0OTHI ¢ 00yYAOIMMHUCH.

Metoauueckoe obecrieueHre MpoIecca BOCIIUTAHUSI 00Yy4arOIIUXCSl BBICTYIAET
OJHUM U3  OIpenestonmx  (akTOpoB  BBICOKOIO  KauecTBa  0Opa3oBaHUS.
[IpenogaBaTtens By3a, JAEMOHCTPUPYS BBICOKHI NpPOPECCHOHAIN3M, 3PYIULHIO,
YETKYI0 TPaKJaHCKYIO MO3MUIINI0, CAMOAUCLIMIINHY, TBOPUYECKUI MOJIXOJ B PEIIEHUU
npodecCHOHANBHBIX 3a7ady, B XO0jA€ 00pa30oBaTEIbHOTO Mpolecca CHOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

[Ipu peanuzanuu JUCHUIUIMHBI  MPENOAABATENb MOXET  HCIOJIb30BAThH
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PabOTHI:

- METOJbl (POPMHUPOBAHUS CO3HAHUA JMYHOCTH (Oecena, AMCIYT, BHYILICHHE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHWE, NpHUMEpP, CaMOKOHTPOJb, pPaccKa3, COBET,
yoexaeHue u ap.);

- METOJBl OpraHu3alliu JEATEIBHOCTH W (HOPMHUPOBAHHS OIBITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHME, I[eJaroruieckoe TpeOoBaHUE, MOPYUYEHUE,
IpUyYEeHHE, CO3/IaHNEe BOCIIUTHIBAIOUINX CUTYallMi, TPEHUHT, YIIpaXKHEHUE, U 1. );

- METOJbl MOTHBALIMU JAESITENILHOCTH U TMOBEACHUA (0A00peHue, MOOoIIpeHHe
COLIMAJbHOM aKTUBHOCTH, TIOPUIIAHWE, CO3/IaHWE CHUTyallud ycrexa, CO3JlaHue
CUTYalU# 1711 SMOIIMOHAIIbHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIp.)

[Tpu peanu3zanuy AMCUUIUIMHBI TPENOAaBaTelNb JOKEH YUYUTHIBATH CICAYIOLINE
HaIpaBJICHUS! BOCIIUTATEIbHON JAESITETbHOCTH:

I'padscoanckoe u nampuomuueckoe ocnumanue:

- opmupoBaHre y OOy4aromuxcs LEIOCTHOTO MHMPOBO33PEHUS, POCCHUICKOMN
UJIEHTUYHOCTH, YBAXKECHUS K CBOEH ceMbe, OOIIECTBY, OCYJAPCTBY, IPUHITHIM B CEMbE U
O0ILIECTBE yXOBHO-HPABCTBEHHBIM M COLIMOKYJIbTYPHBIM LIEHHOCTSIM, K HAllMOHAJIBHOMY,
KyJbTYpHOMY M HCTOPUYECKOMY Haciaequio, (OPMUPOBAHUE CTPEMIIEHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popmupoBaHKE y 0Oy4arOIIMXCSl aKTUBHOM TI'PayKAaHCKOM MO3ULIMM, OCHOBAHHOMN



Ha TPAAUIMOHHBIX KYJBTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LEHHOCTSAX POCCHUCKOrO
oOImiecTBa, sl TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PpEAM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHUE MPABOBOM U MOJUTUYECKON KYJIbTYpbl OOyUYaIOIIMXCS, PACUIUPEHHE
KOHCTPYKTUBHOI'O Yy4YacTHSl B MPUHITUU PEIICHHM, 3aTparMBarOllUX HMX TpaBa H
MHTEPECHI, B TOM YHUCJIE B Pa3IMYHBIX (OpMAX CAMOOPTraHU3AIUH, CAMOYIPABIICHUS,
OOIIECTBEHHO-3HAYMMOM JIeATETbHOCTH;

- popMUpOBaHNE MOTHBOB, HPABCTBEHHBIX U CMBICIIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIONINX TMPOTHBOCTOSITH 3KCTPEMH3MY, KCEHOGOOWH, TUCKPUMHUHAIIMHA T10
COLMAIIBHBIM, PEJINTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IMPU3HAKAM, MEKITHUUECCKOU
U MEXKKOH(DECCHOHATBLHON HETEPNUMOCTH, JPYTUM HETaTUBHBIM  COIMAIBHBIM
SABJICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAaHUE YYBCTBAa JOCTOMHCTBA, YECTU M YECTHOCTHU, COBECTIIMBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTEISAM, JIFOASAM CTAPLIEro MOKOJIEHHUS;

- popMUpOBaHUE TMPUHIUIOB KOJUIGKTUBM3MA U  COJUIAPHOCTH, JIyXa
MUJIOCEpJUS M COCTpaJiaHusl, MPHUBBIUKK 3a00TUTHCS O JIIOASX, HAXOISIIMXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJMIAPHOCTH U UYBCTBA COIMAIBHOW OTBETCTBEHHOCTHU IIO
OTHOULIEHUIO K JIIOASIM C OIPaHUYCHHBIMU BO3MOKHOCTSMH 3I0pPOBBS, MPEOJOJICHUE
MICUXOJIOTUYECKUX OaphbepoB 1O OTHOUIEHUWIO K JIIOJASIM C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU;

- JOpMHUpPOBAHKE SMOIMOHATIBHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MHUPY, CIIOCOOHOCTH U YMEHHMsI MepefaBaTh IPYTUM CBOM ACTETHUECKUMA
OTIBIT.

Kynomypno-npoceemumensckoe sochumanue:

- popMUpOBAHUE ICTETUUECKON KapTHHBI MUPA;

- popmMupoBaHUE yBaXK€HHUS K KYJIBTYPHBIM LIEHHOCTSM POJHOTO ropoja, Kpas,
CTpaHBI;

- IOBBIILICHUE TTO3HABATEILHOM aKTUBHOCTH O0YYaIOLIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmupoBaHue y 00yyarouxcs Hay4HOTO MUPOBO33PEHMUS;

- popmupoBaHue yMeHUS TIOTy4YaTh 3HAHUS;

- popmMupoBaHUE HABHIKOB aHanM3a W CHHTE3a MH(OpMAIMK, B TOM YHCIE B
npodeccuoHanbHOi 001acTH.



BHocuMmble n3MeHeHUs M YTBEPKAeHUsI HA HOBbII Y4eOHbIi roj
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Ksanudukamms OakayiaBp
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Ouenounble MaTepuaibl o auciuinHe HelipocereBbie TexHonoruu B UCY
npeaHa3HAYeHHBl IS OIICHWBAHHUS PE3YyJbTaTOB OOYYEHHS Ha COOTBETCTBHE
WHJIMKATOPaM JOCTUKEHUSI KOMIICTCHIIUM.

OneHrBaHKE Pe3yJbTaTOB OOYUYCHUS 110 JUCIUIUIMHE OCYIIECTBIIACTCS B paMKax
tekymero kKouTposst (TK) u mpoMexxyTouHOM aTTecTauy, IPOBOJIUMBIX IO OaJIJIbHO-
peritunroBoii cucreme (BPC).

1. TexHnoJsiornyeckasi KapTa
o Cemectp /

PeliTuHrOBEIC NTOKA3aTSIIN
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Paznen. "BBenenue B HeipoHHBIC ceTH" TK 20 0 0-20
Paznen. " HeiipoceTeBbie TexHOIOTHN" TK 35 0-35
ITpomesxyTouHas arrecTanuda (3a4er, IK3aMeH oM
Y ’ ’ 0-45
KII, KP)
3aaHue NPOMEKyTOUYHOM aTTecTallu 0-15
B nucemenHoit popme no duneram 0-30

Texnonocuveckas kapma @opmupyemcsi ONsl KAHCO020 BUOA NPOMENCYMOYHOU
ammecmayuu ( 3a4ema,’K3amMeHd, Kypcoso2o npoekxma uiu pabomot)

2. OueHOYHBbIE MATEPHAJIBI TEKYIIIET0 KOHTPOJISI K IPOMEKYTOUHOM aTTecTAIlMH
[IIxana olleHKH pe3yJbTaTOB OOYUYEHUS MO0 JUCHUTLIINHE:

YpoBeHb chOpMUPOBAHHOCTH UHIMKATOPA KOMIIETEHIIUN
N N Huxe .
Kox Kox T Beicoknii Cpennnii CpemEero Husknii
KOMIT | MHAMKATO | PpOBaHHBIC | or 85 go 100 | ot 70 no 84 oT 55 1o 69 ot 0 1o 54
c- pa pE3yIbTaThI IIxama oneHUBaHUA
TEHII | KOMIETEH | 00y4YeHus o HEYI0B-
YIIOBJIET-
nn o AVCLUIIIINHE OTJINYHO X0po1mIo JIETBOpH-
BOPHUTEIHHO
TEJIHHO
3auTeHo HE 3a4TEHO
3HaTh:
- OCHOBBI rIIyOOKO | XOPOIIIO 3HAET HE 3HaeT
TEOpUU ITOJTHO 3HAET OCHOBHBIE 3HaeT 0a30BbIC 0a30BBIX
HEHPOHHBIX | MaTeMaTHYECK | MAaTEMaTHISCK MTOHSATHUS TIOHSTHIA, HE
K-1 | TIK-1.1 CeTei, B TOM | W€ CTPYKTYPHl | U€ CTPYKTYPhl | HEMPOHHBIX CETEH, 3HAET KakK
qucIe B OCHOBE B TIOCTPOSHUH | 3HAET AITOPUTM oOydaeTcs
pa3IUYHbIC MMOCTPOCHUS HEHPOHHBIX backprop, HeHpOoHHAas
APXUTEKTYPHI HEHPOHHBIX ceTeil, 3HaeT OCHOBHBIE CETh, HE 3HAET
HEUPOHHBIX ceTeil, 3HaeT alNropuT™M METPUKU Kak OLIEHUTh
ceTel u AJITOPUTM o0paTHOTO Ka4eCTBO




AITOPUTMBI X o0OpaTHOTO pacnpocTpaHe oOyueHus
o0y4eHus; pacrpocTpaHe | HUS OIIHOKH, MOZCITH
- OCHOBHBIE HHUSI OIITHUOKH, HEKOTOPbIE
METOJBI U COBPEMCHHBIC | COBPEMCHHBIC
AJITOPUTMBI ApPXUTEKTYPHI, | ApPXHUTEKTYPHI,
TITyOOKOTO METPUKH OCHOBHEIE
oOyueHwusl. KayecTBa, METPUKH
VMmeTs:
ymeer
aHAJIM3UPOBAT
b
- MOCTaBJICHHY
yMeeT
aHAJIM3UPOBAT 10 3a/1a49y U
aHAJIM3UPOBAT
b npeajiaraTh
b HE yMeeT
MOTU(UKAINY | PENICHUS Ha
MOCTaBJICHHY noaouparthb
Y HOBBIE OCHOBE yMeeT MoI0upaTh
N 10 337129y U N aJICKBaTHYIO
CpeacTBa HEHPOCETEBBIX HEHPOCETEBYIO N
o rpenjaraTh HelpoceTeBy
MPOrPaMMHOT | TEXHOJIOTHH; TEXHOJIOTHIO ISt
pelIeHus Ha 10
0 Ymeer peuieHus
OCHOBE . TEXHOJIOTHIO
obecrieuennss | 000CHOBEIBATE N ITOCTABJICHHOM
N HEHPOCEeTEeBBIX JUTSL PEIICHUS
JUIST CO3TAHMS CBO¥ BBIOOD o 3a7a4H. N
. TEXHOJIOTH, ITOCTaBJICHHOM
HEHpPOCUCTEM | apXHTEKTYpPbI
000CHOBEIBATH 3aJ]a4H.
u U TEXHOJIOTUH N
CBOM BEIOOD
HHTEIJIeKTyal 00y4eHus;
APXUTEKTYPBI
BHBEIX CHCTEM VYmMmeer
HUHTEPIPETUPO
BaTh BEIXOJIbI
MOJIETTN
Bnanets:
Bnaneer Bnaneer Bnaneer
MPOJBUHYTHIM | OCHOBHBIMHU OCHOBHEIMU
U CPEJCTBAMH | CpEJCTBaAMH cpeJcTBaMu
CO3IaHUs CO3IaHUs CO3IaHUs
- CpelCTBaMHU o o . .
P HEHPOHHBIX HEHPOHHBIX HEHPOHHBIX ceTei He Bnageer
ceTen ceTen 0a30BBIX cpeacTBaMu
o0OyueHus
o pa3IMYHBIX Pas3IUIHBIX APXUTEKTYP. CO3IaHus U
HEHPOHHBIX
cereii APXHUTEKTYD. APXUTEKTYD. Bnaneer o0yueHus
Bnaneer Bnaneer 0a30BBIMUA HEUPOHHBIX
Pa3IUYHBIX 0
OB MPOJBUHYTHIM | CTaHIAPTHBIM CpelcTBaMHu cere
U CPEJCTBAMH | W CPEICTBAMH 00y4YeHus u
oOydeHus u oOydeHus u TECTUPOBAHHS
TECTUPOBAHMSI | TECTUPOBAHUS ceTeil.
CceTeH. ceTew.
3HAaTB:
BBEIYHCIIATEID OT1anyHO XOPOIIIO 3HAET
HE 3HAEeT
HBIE CPEJICTBA 3HAET SA3BIK s3b1K Python
3HAET OJUH U3 BBEIYHCIIATEID
Y KOMILJIEKCHI, Python wnun i C++ .
. (b peiitMBOpKOB HBIX CPEJICTB,
MIPUMEHSEMBbIE C++, (bperiMBOpKH
- rIyOOKOTO MIPUMEHSIEMbIX
pu (dperiMBOpKH rI1y00KOTO
a3paboTke u ri1yooKoro 00y4eHHs 00YHCHHS, TaKHUE 1pHt
IK-1.2 pasp y Y ’ kak PyTorch u pa3paboTke u
BHEJIPEHUIO o0y4eHus, TaKWe Kak
Tensorflow, BHEJIPCHUU
MIPOEKTOB TaKue KaKk PyTorch u
" N obnadHbIe MIPOCKTOB
HelpoceTeil u PyTorch u Tensorflow, . .
m1aTopMbI 11 HelpoceTel u
uHTeiektyan | Tensorflow, NELEISE
paboThI C WHTEIICKTYal
BHBIX o0auHBIe 1aTGOpMbI 9
HeHpoceTsIMH BHBIX
CHCTEM,; m1aTGopMbI JUTSE pabOoTBHI C CHCTOM:
-ppeliMBOpKH | A paboOThI ¢ | HEHpOCeTsIMH ’




rIyOOKOTO He#poceTsIMU
o0OyueHwus,
TaKue KaK
PyTorch u
Tensorflow
YMeTs:
— cOo37aBaTh
A ’ Ymeer
MPOBOJIUTH
CO311aBaTh,
OTIaJKy
MPOBOJIUTH
POTPAMMBI
- OTJaJIKy
MPOTPaMMBbI C HE yMeeT
MOCTaBIICHHY
HCTIOJIb30BaHU VYmeer CO37aBaTh
10 3a71auy C
eM c03/1aBaTh MPOTPaMMBbI C
y4eTOM Ymeet
COBPEMEHHBIX | MPOrpamMMbI C UCIIOJIb30BaHH
MOCTETHUX COMPOBOXKAATHIIU()
UHTEJUIEKTYall | UCTONb30BaHH eM
TEOPETUICCKU POBBIE pelICHEUs .
BHBIX eM HEHPOCETEeBBIX
XU . C HCIOJIb30BaHUEM .
TEXHOJIOTHH, | COBPEMEHHBIX . MoJeneii;
MPAKTUICCKUX HEeHpOoCeTeBhIX
. Ymeer WHTEJUICKTYa . HE yMeeT
R OBOJINTH BHBIX MoaeeH BHEJIPSITH
obnactu P . BHCAP
HCKVCCTBEHHO BHEJIpCHHE TEXHOJIOTHIA HEHpOCEeTeBbIC
Y ONNX ( Open Mojienn
T'O UHTEJJICKTA
" Neural
HEUPOCETEBBIX Network
p . Exchange )
TEXHOJIOTHI
Bnaners:
OTnuaHO
BIasieeT
TEXHOJIOTHSIM
1 cOOpKH H
. 3aIycka BIIaJiceT
TEXHOJIOI'cHu
MPOTPaMM ¢ OCHOBHBIMU
BHCAPCHUA U
HUCIIOJIb30BaHU TEXHOJIOTHUSAM
COTPOBOXJICH HE BIIaJIeeT
eM 1 COOpKM M | BiajueeT 0a30BbIMH
us . 0a30BBIMHU
HEHPOCETEeBBIX 3arycKka TEXHOJIOTHSIMU
AKTYaJIbHBIX o TEXHOJIOTUSAM
MOJTyJICH, nporpaMM ¢ | COOPKH U 3amycka
M POBBIX u
. BIIaJieeT HCIIOJIb30BaHH MIPOTPAMM C
pelieHuil Ha . pa3BepThIBAHU
TEXHOJOTHEH eM HCTOb30BaHHEM
OCHOBE . . s
. BHEJIPCHUS U | HEUPOCETEBBIX HEHPOCETEBBIX .
HEHPOCETEBBIX . . HEHPOCETEeBBIX
. pa3BEPTHIBAHU MOJYJIEH, MOJYJIEH. N
MoOJIeNei B MOJTyJIeH
s BIIaJIeeT
pexume N .
HEHPOCETEBBIX | TEXHOJIOTHEH
nH(pepeHca; N
Mojiesei B nHpepeHca.
peKuMe
nH]pepeHca,Ha
mp., ONNX
RUNTIME

OneHka «OTJMYHO» BBICTABISICTCS 3a BBIMOJHCHUE MNOJIHOE GbINOJHEHUE
nabopamopHulx pabom 8 cemecmpe; 21yO0KOe NOHUMAHUE NPUHYUNOE NOCMPOeHUs,
00yYeHUsl HEUPOHHbIX cemell, HNOHUMAHUe MempuK

Memooo8 U MmMexHoI02Ull

00yyenus,

noJjinble U

COO€p9fCClWl€]Zbel€

(meopemuueckull U NPaAKmMu4ecKuii 60Npocsl)

omeemal

HA e80onpocsl

ounrema




OneHka  «XOpOIIO»  BBICTABISIETCS 3@  BBHINIOJHCHHE  GblNOJHEHUE
1abopamopHuix pabom 6 cemecmpe, NOHUMAHUE OCHOBHBIX NPUHYUNO8 NOCMPOEHUS U
Memo0o8  00yueHUsi  HeUpOHHbIX  cemell, NOHUMAHUE Mempux  00yueHus,
cooepoicamenbhble 0OMeemvl Ha 80NPOCHl bulema (meopemudeckuti U npakmuieckuil
80NPOCYHL)

OrneHKa «yH0BJIETBOPUTETbHO» BBHICTABISICTCS 3a BBITIOJHCHUE BbINOJHEHUE
nabopamopuelx pabom 6 cemecmpe, 0a3060e NOHUMAHUE OCHOBHBIX NPUHYUNOS
NOCMPOEHUsT U Memo008 00VHeHUsT HeUPOHHbIX cemell, 3HAHUe MempuKx 00y4eHus,
omeemul Ha 8ONPOCHL bulema (meopemudecKuti U NPaKmuyecKuti 60Npocyl)

OneHka «Hey/I0BJIETBOPUTEJIbHO» BBICTABISETCS 3a cCJlad0€ W HEMOJHOE
BEITIOJTHEHHE JTa0OPaTOPHBIX pabOT B CEMECTpE; HE3HAHWE M HEMMOHMMaHWEe 0a30BBIX
MPUHITUIIOB TIOCTPOCHUS HEHPOHHBIX CETEH; HEMOJHOE M HESCHOE BBITIOJHEHUE

TEOPETUIECKOr0 BOIMpoca OujieTa; HeCOCOOHOCTh OOBSICHUTH MPOTPAMMHBIA KOJ 110
PaKTUYECKON YacTh Ouiera.

3. IlepeueHnb O1IEHOYHBIX CPEICTB

KpaTkasi xapakTepucTuka OIEHOYHBIX CPEJICTB, MCIOIB3YEMBIX IMPU TEKYIIEM
KOHTpPOJIC yCIEBAEMOCTH W TMPOMEXKYTOYHOM aTTecTali OO0yJaroIerocs IIo
U CIUATIIINHE:



4. Ilepeuyennb

KOHTPOJIbHBIX

3aJJaHUl WM HHBbIE

MaTepuabl,

HeoO0XoauMble VISl OLleHKH 3HAHMI, YMEHHIl M HABBIKOB, XapaKTePU3YIOIIUX
Tanbl GopMUPOBAHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCIMUIIINHBI

Jas Tekymero kourpoJs TK1:
[IpoBepsiemass komnerenuusi: [IK-1.1: BpiOupaer aktyanbHble IU(POBBIC
pelieHus B yNpaBlIeHUU MPEANPUIATUEM

Tect

Bonpoc

Ba PWaHTbI OTBETA

OTBET

HelpoceTteBbimun
TEXHO/IOTMAMM Ha3bIBAOT

KOmMMaekKkc VIHd)OpMaU,VIOHHbIX TEXHO!]OFMI‘/'I, OCHOBAHHDbIX
Ha NPUMEHEHNN KOMMNbIOTEPHbIX ceten

TeXHONOruM,
MCKYCCTBEHHbIX

KOMMNEKC MHGPOPMaLMOHHDIX
OCHOBAHHbIX Ha  MPUMEHEeHUM
HelpPOHHbIX ceTen

MHd)OpMaLI,MOHHbIe CNCTembl NOUCKa

MHd)OpMaLI,MOHHbIe TEXHONOTNUU yNnpaBaeHNA

Anroputm obyyeHus
WCKYCCTBEHHOM  HEMpPOHHOM
CeTu 3aKaH4YMBaeTcA, Koraa

AOCTUIHYTO  33JaHHOEe  3HavyeHune  cpegHen  (Mau

MUHWUMAJIbHOM) OLINOKM

CeTb Mcyepnana BOSMOMXKHOCTM 06yyYeHns (owmnbKa
nepecTtana YMeHbLLATbCA OT 3MOXM K 3noxe)

nponaeHo onpeaeneHHoe KoMYeCTBO 3MoxX

No60oi oTBET U3 NepeuynCcNeHHbIX

Kakune yHKLMM BbINONAHAET
nporpaMmmHan peanmsaumn
BXOAHOrO C/10S

BbluMcnneT NponsBoaHYO 418 aNroputMa obpaTHOro
PacnpoCTpaHeHMA OLWMBKM.

MepepaeT BXoAHO BEKTOP CUrHA/NOB Ha NepBbli

MHOTOCNOMHOTO CKPbITbI CNOIA.

nepcenTpoHa? Ypanset "wym" us curHana.
TpaHCcAMpyeT CUrHaA Ha BbIXOAHOW C/IOM MHOTOC/IOMHOTO
nepcenTpoHa.

HelpoH j nonyumn Ha BXop, -1.8485

CUTHAA OT YeTbIpex ApYyrux 0,5

HEMPOHOB YPOBHMU -0,4621

BO3DOYXAEHMA, 3HAYEHUA 0,2449

KoTopbix paBHbl 10, -20, 5, 4 u

COOTBETCTBYIOLWME BECa

cBAsen pasHbl 0.8, 0.5, 0.7 n

-0.5 cooTBETCTBEHHO.

BbluncnmTe curHan Ha Bbixoae

j-ro HelpoHa B cny4yae, ecim

dYHKUMA aKTMBaAL MU

HeMpPOHOB ecTb

rmnepboanyYecKmin TaHreHc.

BbibepuTe NnpaBUbHbIN OTBET:

MporpammHo peanusosaHa | 0

HEeMpOHHas ceTb Cc oaHum | 0,7311

CKpbITbIM cnoem mi3




aKTUBALMOHHOM dyHKUMeln
curmomaa. Y cetn 1 Bxopg, 3
HEeMPOHA B CKPbITOM cnoe u
oavH Bbixod. Yto OyaeT Ha
BbIXO4Ee CEeTU B Cayyae, ecnu
Ha Bxoge 1, Bce Beca paHbl 1 u
cmeuweHue 0.

AN,
A @—D
e

2,1932

Yto npepctasnser  cobown
anropuTm «0byyeHus
MCKYCCTBEHHOW  HEWPOHHOM
cetn»?

npoueaypy NOACTPONKM CUTHANOB HEMPOHOB

npoueAaypy NOACTPOAKMN BECOBbIX 3HAYEHMIA

npoueaypy BblYMCAEHMA MOPOroBbIX 3HAYEHWUM
bYHKUMI aKTUBaUUM

ana

MporpammHasn peanusaums
OAHOC/NIOMHOro NepcenTpPoHa
Nno3BONAET pelaTb 3aa4u

annpoKkcumaummn pyHKumii

pacnosHaBaHuA 06pa3os

Knaccudpukaumm

Kakas apxuTeKTypa | MHOrocnolHbliii nepcenTpoH
MCKYCCTBEHHON  HEWpPOHHOM | PeKyppeHTHble HelPOHHble ceTh
cetn 6onblie noaxoauT ANa | CBepTOUHbIE HEMPOHHbIE CEeTH
pa3paboTKu anropuTMoB
aHanu3a €CTeCTBEHHbIX
A3bIKOB (TeKcToB).
Ona  ¢yHKuumM  aktmBauum | -1
rmnepbonnyeckni TaHreHc | 0
thz) = &6 1
BbIMMCIINTE, | Mpepen He cylecTByeT
lim th(x) 5

Yyemy paBeH z——o

Ona paspabotkm anroputmos | ResNet

M nporpammHbIX cpegcts ana | YOLO
AETEeKUMM U TpeKkuHra B | SSD
cuctemax BuaeoHabawgeHus, | GAN
ncnonb3aytoTca HEeMNpPOHHbIEe

cetm

Kakoin ¢penmBopk rnybokoro | CNTK
obyueHna wumeet wuHTepdeic | Tensorflow
ans pa3paboTku | PyTorch
nporpaMmmHbIX  cpeacTs  Ha | Bce nepeyncneHHble
A3blKe NpPorpammmMpoBaHmS

Python pns ob6yyeHus wu

3anycka MHC?

BxogHoe nsobparkeHne nmeet
pasmep 32 Ha 32. Kakoro
pa3mepa nonyyYnTca pesynbrat
cBEpPTKKU B PyTorch 5 Ha 5 6es3

torch.Tensor paamepom 6 Ha 14 Ha 14

torch.Tensor paamepom 28 Ha 6 Ha 6

torch.Tensor paamepom 6 Ha 28 Ha 28

torch.Tensor paamepom 6 Ha 5 Ha 5




padding, co stride=(1,1), ecau
Ha BbIXo4e [AO0NXKHO OblTb 6
KaHanos?

CKO/JIbKO NnapameTpos B
cBepTKe pasmepom 3x3,
KOTOpas NpUMEHSEeTCs K
TpexKaHaNbHOMY
nsobparkeHnto? He cuntante
CNOW aKTMBALUMW, He
yuuTbiBanTe bias.

3 napameTpa: CTO/IbKO e, CKO/IbKO M KaHa/oB

9 Bcero: Mbl HaknagblBaem OAHY M Ty e CBEpPTKy Ha
Ka*KAbIN U3 TPeX KaHanoB

9 YHUKA/IbHbIX -- BCEro 27, HO Aana BCex KaHanos
napameTpbl 0O gUMHaKOBbIE

27 napameTpoB: 3Xx3 gNA KaXKA0ro u3s Tpex KaHanaos

Ona  KakoW  apXMTEKTypbl
CBEPTOYHON HEMPOHHOMN ceTn
XapaKTepHoO obxogHble
coeaNHEHUA

(skipconnections),
npobpacbiBatlowme rpagueHT
OWKnBKN B 06X04 CBEPTKM

VGG

AlexNet

ResNet

GoogleNet

YKaxute owmnbkry npu pabote
¢ ontummsatopom B PyTorch
npu pas3paboTke nporpammbl
06y4eHnA HeMpoHHOM ceTw.

optimizer = torch.optim.Adam(net.parameters(), Ir=0.01)

optimizer.step()

optimizer.zero_grad()

optimizer.backward()

Bomnpocsr

1. ®yHKIMSA NOTEPh U ONTUMM3ALMUS MapaMeTpoB HelpoHHOU ceTu. Brioa DI

N3 MCTOAa MaKCHUMAJIbHOTI'O HpaBI[OHOI[O6I/IH.

CE€THu C ITIOMOIIIBIO AJIroOpruT™Ma

OneHka KauecTBa HEUPOCETEBBIX Mozenel. OCHOBHBIE METPUKH.
CBépTouHble HEWpOHHBIE ceTu. Ornepalns CBEpTKH, KacKaj CBEPTOK.
ApXUTEKTYpbl HEHPOHHBIX CETEW ISl MYJbTHKIACCOBBIX Mojenieid. DyHKIUsSA

6. ApXHUTEKTYphl HEHPOHHBIX CETEH JJII MOJIENIe OMHAPHOM KiTacCH(UKAIINH

NIEPLENTPOH.
[Ipeonmonenne orpaHUYCHUS JTUHEHHON Pa3IEeIMMOCTH U PEIIeHUE MPOOIEMBI

[IpencraBinenne  OyneBBIX

HCKJIIoYaromiero «mwim». Teopema Koamoroposa.

2. OOydenue HEHPOHHOU
BO3HUKHOBEHMUS.

3.

4,

5.
Softmax.

7. MHOroCIOUHBIN

8.

Omneparus aexonBosroiuu. Transposed convolution layer.
9. AuropuTtm 0OpaTHOTO pacnpocTpaHeHUs OMMOKHU. JJOCTOMHCTBA U HEIOCTATKH

ajJropurma. ITonsTue mapainnya CCTH U IIPUYHHBI €TI0 BOSHUKHOBCHUA .

10. BazoBas apxurekTypa HeWpoHHBIX ceTel. [IpuHuumnel noctpoenus. OCHOBHbIE

(GyHKUIHMM aKTUBALIUU.

Js Tekymero kourpoJs TK2:

IIpoBepsemas

KOMIICTCHIIMA:

[1K-1.2: Cmoocoben kK

COIPOBOXICHUIO aKTyaJIbHBIX HU(POBBIX PEIICHUN

oOpartHOro
pactipocTpaHeHuss omuOku. [loHATHE mMapanu4ya CceTH W TNPUYUHBI €TO

GbyHKIHA.

BHEJIPEHUIO U



Bomnpoc

BapuanTel oTBeTa

OTBET

B KaKnx o0Jactax
SKOHOMHKH  MPUMEHSIOTCS
QIITOPUTMBI Ha OCHOBE

OILIEHKA BEPOSITHOCTH OAaHKPOTCTBA,;

pacrno3HaBaHue 00pa30B (TEKCTa, MOIHCH);

3aJa4dn KJ'IaCCI/I(bI/IKaI_[I/II/I n CEIrMCHTallMM 3KOHOMHYCCKHUX

HCKYCCTBEHHBIX HEHPOHHBIX | 0OBEKTOB
ceTeid? Bce IepeynceHHbIe
[TporpammHO peanu3oBan 0,9951
HEUpOH ¢ GpyHKIHEH 1
aKTUBALMU TUIIA -1
runepoonndeckuil Taureue ¢ | 0,9981
TpeMs BXOJaMH U HEUPOH

cMmelieHus. Bxoasl Bce

paBHBI 1 1 Bce Beca Takxe

paBHbl 1, a cmemenue 0,5.

UYemy OyzaeT paBeH BBIXOJ

HelpoHa?

B nporpamme HeipoHHOI 0,25

CETH HEUPOH | TIONyYHII Ha 0,6225
BXOJl CUT'HAJI OT YETBIPEX 0,3775
JIPYruX HEMPOHOB YPOBHU -1,5415

BO30YXK/ICHHUS, 3HAYCHUS
koTopbIx paBHbI 10, -20, 5, 4
Y COOTBETCTBYIOIINE Beca
cBsa3elt paBHel 0.8, 0.5, 0.7 u
-0.5 cOOTBETCTBEHHO.
Brruncnute curnan Ha
BBIXOJI€ ]-TO HElpoHa B
cityyae, eciid GyHKIUs
AKTUBAIIMU HEUPOHOB €CTh
JIOTUCTUYECKAst CHTMOU/IA.
Bri6epute npaBuibHbIN
OTBET:

B nporpammHoO# peanusanuu
OJTHOCJIOMHOI0 TepcenTpoHa
Ha BXOJ IIOJAeTCi BEKTOP
(X1...Xn). B xakom ciyuae
BBIXOJIOM OyAeT HYJIEeBOM
BEKTOp?

€CJIM HalIeTCs TaKOW HEUPOH J, UTO
n .
Saw! <O

i=]

€CITH JUIs KaXKA0To HelipoHa j OyneM UMeTh

n .
Saw! <1
i=]

eCJIM Il Ka:KI0ro HeilipoHa j OyaeM HMeThb

n )
Sawl <o
i=]

€CJIM HalIeTCsl TAKOW HEUPOH Jj, 4TO

n )
Sawl =6
i=

Haiinure npon3BoaHyr0 3TOU
(GYHKINU aKTUBALUU

th(z) = £=¢~

et+e *

U BBIpa3UTe

pe3yibpTaT 4epe3 (PyHKIHIO
th(x)

1-th?(x)

1+h’(x)

th(x)-1

th°(x)




Kakas apXUTEKTypa
HUCKYCCTBEHHOM HEUPOHHOU
CeTH OosiblLIe BCErO

MOAXOIUT JUIsl  pa3paboTKu
QJITOPUTMOB U MPOTrPAMMHBIX

ITonmHocBs3Hag
IIEPCENTPOH)

HEeWpoOHHAass  ceTh  (MHOTOCIIOWHBIN

CBeproyHasi (KOHBOJIUMOHHAS) HEIPOHHASA CETh

PexyppeHTHas HEMpOHHAs CETh

CpeAcTB pacro3HaBaHUs
o0pa3oB u aHaim3a
M300paxeHmit?

[TycTh B nporpamme | MSE
ABTOMATHUYECKOTO MAE

PpacCiioO3HaBaHUA PYKOIIMCHBIX

mpp or O gm0 9
UCIOJIb3YETCS CNN c
aktuBanuen softmax. Kakyro
G yHKIIHIO OTePh BBI
BEIOEpETE?

CE (Cross Entropy)

BCE (Binary Cross Entropy)

AyrMeHTaIus JaHHbIX
MIPUMEHSETCS 1151

yBeJM4YeHHusi 00beMa 00y4awuieii BBIOOpPKH

YBEJIMUYEHUS] CKOPOCTH 00YUEHHUS

HOpMaJIH3aIluu
00pbOBI ¢ epeodyyeHneM

C MOMOIIbIO Kakoro | 1

MHHUMAJIBHOTO yucna | 3

HEHPOHOB B CKPBITOM cloe | 4

MHOTOCJIOMHOTO 5

MepcenTpoHa pemaercs

npobiema XOR ?

s pa3pabotku anroputMoB | GAN

U MpOrpaMMHBIX cpencts aia | ResNet

pereHns 3agaum | LSTM

knaccupukanuu B cucremax | VGG

KOMITBIOTCPHOT'O 3pCHHUA
HCIIOJIB3YIOTCHA HCI‘;IpOHHBIC
CETHU

IIpu nocrpoenun
QITOPUTMOB O0yUYEHUS
HEHPOHHOU CeTH OOBIYHO
JaTaceT JeJAT Ha 2

yactu train u test unu Ha 3
gacTu: train, validation,
test. Jlis yero Hy»KHO Takoe
JieIeHue?

Eciu O6y‘{aTBC$I Ha ITOJTHOM AaTaC€TC M Ha HEM KE ACJIATh
BaJInJalnno, TO MOKHO HEC 3aMCTUTH nepeo6yqu1/I${

Validation HyxHa, 4TOObI NOAOOpPaTh THIIEpPHAPAMETPHI
ceTn

Test HykeH a1 (UHAIBHOM OIIEHKM KadecTBa pPalOTHI
CeTH

Bce BblIenepeyuciaeHHoe

Kakas nporpammHas | Tensorflow

oubnuoteka He mpuMensiercs | Torch

JUIs TIIyOOKOTrOo 00yueHus? NLTK
CNTK

[Tpu nanucanuu nporpamm B | d[0] + c[2]

PyTorch kakas omeparius ¢ c%d

TeH30pamu C, d c.shape

¢ = torch.ones([5,4]) d+c

d = torch.Tensor([[1,2,3,4],
[5,6,7,8],
[9,10,11,12],




[13,14,15,16],

[17,18,19,20]])
MIO3BOJISIET TIOJTYYUTh
CJIeIYIOIUUA BBIBOJ?
tensor([[O., 1., 1., 1.],

[1,1.,1,1],

[1,1,1.,1],

[1,1.,1,1],

[1.1.,1,1]])
[TycTh MaTpuLia IPU3HAKOB [[-4, 3],
paBHa [-9,5]]
[[41 21 '1]1 [[31 '4] y
['6’ O’ 5]’ ['9 ,5]]
[3! 2! 2]]1 [['91 5] y
a AIpo CBEPTKHU — [3,-4]]
[[0, 1, 2], [[-4, 3,1],
[1,-1,0], [1,0,-2]]
[1,0,-2]]

Kakos Oynet pe3yibTar
MPUMEHEHHSI CBEPTKH CO
stride=2, padding=1?

B mporpamme ma PyTorch | 13

ucxomusiii torch.tensor 6wur | 169

pasmepom 13x13x384. | 384

Ckonpko (UIBTPOB JODKHO | 64896

ObITb B CBEPTKE, KOTOpas

BBITAET torch.tensor

pazmepoM 13x13x3847?

Bonpocut
1. Perynapuzamus HeliponHoir cetu: "weight decay". Perynspuzanus
TuxoHoBa, Lasso — perynspuszanus
2. Perynsapuzanus u npopexuBanue HelpoHHOU ceTu. IIpsimoil u oOpaTHBI
Dropout.
3. Mertoasl  raybokoro  oOyuenus. Hopmanmuzanus — naHHbiXx.  batu-
HOpMAaJIU3aIusl.
4. Texnonoruss mnepenaun oOyuenust Transfer Learning. Wcnonbs3oBanue
npeno0yYEHHBIX CETEH.
5. ABTO?HKOAEPHl. OCOOCHHOCTH AapXUTEKTYpbl M OOY4YeHHS DSHKOAepa U
JeKoaepa.
6. Pexyppenthsie Hetipornsie cetu. Apxurekrypa GRU (Gated recurrent unit).

1. Pexyppentnbie Heviponubsie cetu. Apxutekrypa LSTM (Long Short-Term
Memory).

8. I'enepatuBHO-cocTszatenbHbie HeipoceTu (GAN) u style transfer.

9.  O@peiimMBopk raybokoro ooyuenus Tensorflow

10. ®peiimBopk rirybokoro ooydenus: Pytorch

Jsi IpoOMeKyTOYHOM aTTeCTAlUM:



bazoBrie BOIIPOCHI K 9K3aMCHY

1.
2.
3.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.
27.
28.
29.
30.

31.

MaremaTtnueckast Moji€b OMOJIOIrMUYECKOr0 HelpoHa. JIeHApUThI, aKCOHBI, CUHAIICHI.
Knaccugukarus HepOHHBIX ceTel, 00J1aCTH IPUMEHEHUS U pellaeMble 3a1a4H.

bazoBast apxuTekrypa HelWpoHHBIX cereid. [IpuHIunbel moctpoeHus. OCHOBHBbIE (YHKIIUH
aKTUBALHH.

[Tepuentpon PosenGmatra u mnpasuno Xe66a. Teopema O CXOAMMOCTH alIrOpUTMa
00y4eHus IepIenTpoHa Il IMHEHHO-pa3aenuMbix MHOKeCTB. [IpoGiema XOR.
Mpmuorocnoiiaeiii  nepuentpoH. [IpenacraBiaenue OyneBbix  dyHKuumid. Ilpeomonenue
OTPaHUYEHUs JIMHEHHON pa3feaMMOCTH U pEUIeHHE MPOOJEMbl HCKIIIOYAIOIEIO «UIIN».
Teopema Konmoroposa.

OOyueHue HEHPOHHOMU CETH € IIOMOIIBIO AITOPUTMA OOPAaTHOIO PACIIPOCTPAHEHUS OIIMOKH.
[ToHsTHE MTapanrya CeTH ¥ MPUYUHBI €T0 BOZHUKHOBEHUSI.

@yHKIMS OTEPh U ONTUMHU3ALNS [TapaMEeTPOB HEUPOHHOH ceTu. BriBoa QyHKIIMHM MOTEPDH
U3 METO/1a MaKCUMAaJIbHOTO TPaBAONOI00HS.

[TpoGiieMa 0Bpa)KHOCTH MOBEPXHOCTU (PYHKIIMOHAJIA OLIMOKHU U €€ YaCTUYHOE MTPE00JICHIE
¢ momotsio BBeaeHus: momenTa (Nesterov momentum).

Oo6yuenue ¢ nmomorisio backpropagation va ocaose anropurma RMSProp.

OoOyuenue c¢ momomibio backpropagation wa ocHoBe anroputma Adaptive moment
estimation.

[TpoGiiema ucuesaroriero U B3pbiBaroierocs rpaauenta. [lonstue «ymupatomuii» ReLU.
Onenka kauectBa o0yueHust. OCHOBHBIE METPHKH 3a]1a4 KJIacCH(DUKAITUH.

[TocTaHOBKa U pelIeHue 3a/1aul Perpeccuu ¢ HOMOIIBI0 HEHPOHHOM CEeTH.

[TocTaHoBKa U perieHue 3a1a4d OMHAPHOH KJIacCH(PUKALUU C TOMOIIBIO HEHPOHHBIX ceTel.
ApXHUTEKTYpbl HEHPOHHBIX CETeH i1 MHOIOKJIAaCCOBBIX Mojeneil. BeposiTHocTHas mepa
MPUHAJICKHOCTH K Kiaccy. Oynkius Softmax.

Ceéprounbie Heiiponnbsle cetn. Omepauusi cBeptku (1D, 2D). Sapo ceeprku. Kackan
CBEPTOK.

bazoBble MPUHIMIIBI TOCTPOEHUS CBEPTOUYHBIX HEMPOHHBIX CETEH.

Apxwurektypa Inception (inception 6;ok). Training head.

Apxwurektypa ResNet (residual 6;ok). Skip-connection.

[TepeoOyuenue 1 MeTobl 60pHOBI ¢ HUM. AyrmenTanus. Early stopping

Perynspuszanus HeiiponHoil ceru: "weight decay". Perynspuszamus TuxonoBa, Lasso —
perynspuzanus.

Perynsapusanus u npopexxuBanue HEHPOHHOU ceTu. Dropout.

Hopmanuzanus gannsix - batch-mopmanuzanus (batch_norm, layer_norm). Beruncienue
CTaTHCTHUK MpH 00y4deHun u Banuaauu (train/eval).

Texnomorus “nepenaun 3uanuii’” Transfer Learning (fine tuning, feature extraction)
CemaHTHYECKasi CETMEHTAIIHSI ¢ TIOMOIIBIO TITyOoKkoro oOyueHwus. [TomHOCBEpTOUHBIE CETH
(FCN). Omepanus nekouBosroiue. Transposed convolution layer.

Apxwurektypa SegNet, Unet. ®@ynkiuu noteps Ha ocHoBe koddduimenta Jlaiica u focal
loss.

Mertoapl MmacmTabupoBanus it omeparmu  upsampling u  downsampling. Dilated
convolution.

['eHepaTBHBIC MOAETH U aBTOIHKOJIEPHI.

Bapuarnmonnsie aBrosukoaeps! (VAE). [luseprennust Kynn6aka-Jleiitonepa.
I'enepatuBHO-cocTsA3aTenbHble HeHpOoHHBIE ceTH (GAN) M HEHPOHHBIM CTWIb IEpeladyu
oOyuenus (Ha nmpumepe style transfer).

PexyppeHTHBIC HEMPOHHBIE CETH U CIIeIU(HKA UX 00ydeHUsI.
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33

36.

37.

I'my6okoe o0yuenue B NLP. Kmaccudukarmus texkcroB ¢ momomibio CNN 1 RNN.

. Apxurektypsl LSTM (Long Short-Term Memory) u GRU (Gated Recurrent Unit).
34.
35.

Mexanusm BauManus (Attention).

OpeiimBopk  riryookoro oOyuenuss PyTorch. ABromarnueckoe auddepeHIupoBaHue.
[Tpunmuns!l noctpoenus HeillpoHHbIx ceteid B PyTorch: ¢yHkunoHambHBI M 0OBEKTHBIN
HOJXO/I.

OpeiimBopk  riryookoro obydenuss Tensorflow. Beramcnurensueiii rpad. Iloctpoenue
HEWPOHHOI ceTu U ee oOydenue. Tensorboard.

Nudepenc netipocereBbix Mozeneir. ONNX.

TunoBwle 3a1a4n:

1.

2.

Peanu3oBath W 00y4YWTh CETh ISl TIPEACKA3aHMs JOSIIBHOCTH KIIMEHTOB
COTOBOTO orepaTopa (JaTaceT y mpenoaaBaTers)

Peanu3oBath CBEpTOUHYIO CETh, O0OYYUTh CETh U MPOBECTH KIIACCUDPUKAIINIO
torchvision.datasets.FakeData. CoctaBute confusion matrix. [locTtpoutsb
rpaguku accuracy u loss nHa Bamupanuu. IlpoBectn aHanmu3. YMeTh
O0OBSCHUTH CBOM KOJI.

PeanuzoBars ResNetl8 mis CIFAR10 ( torchvision.datasets).

N3 O6ubnuorexku torchvision (ctaBuTcs BMecTe ¢ pytorch), MoxHO
ummnoptupoBaTh ResNetl8 komanmoit from torchvision.models import
resnet18

HobaBbre L2-perynspuzanuto. B PyTorch ona akTuBHpyeTcs ¢ mMOMOIIBIO
napametpa weight decay B ontuMuzaTope. 3HaueHHE OOBIYHO BHIOMPAIOT U3
[1le-3, 1e-4, 1e-5]. TIpumep:

optimizer = torch.optim.Adam(model.parameters(), Ir=1e-4,
weight_decay=1e-5)

CocraButh confusion-matrix. I'pa¢uku accuracy u l0SS Ha Banmaanuu.
[IpoBectn aHanmm3 00yueHUs. YMETh OOBSICHUTH CBOM KOJI.

C nmomompto ¢peiimBopka PyTorch mist pemenus 3agaun kiaccudukanuu
peanu3oBaTh HEHpOHHYIO ceTh apxuTeKTypsl VGG. IlpoBectn 00ydeHue Ha
natacete EMNIST (torchvision.datasets) B Google Collaboratory.
[TocTpouTs rpaduku accuracy u loss Ha BamuaIum.

[IpoBecTn aHanu3 BAMSHUS THIepriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennort MHC.

C nomomrsto ¢peiimBopka PyTorch mns pemenust 3agaun kiaaccuukanum
peanu3oBaTh HEWpoOHHYIO ceTb apxurektypsl MobileNet. IIposectu
obyuenue Ha pnaracete FashionMnist ( torchvision.datasets) B Google
Collaboratory. [Toctpouts rpaduku accuracy u loss Ha BaMaaIMH.
[IpoBectn aHanu3 BiIMsHUS TUIepHapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennor MHC.

Peanu3oBaTh CBEPTOUHYIO CETh, OOYUUThH CETh U MPOBECTU KIACCU(PUKAIIIO
torchvision.datasets.FakeData. Tloctpouts rpaduku accuracy u loss Ha
BaJIMIALINU.
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[IpoBectn aHanu3 BiIMsHUS TUIepHapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MHC.

C nomompio ¢perimBopka PyTorch peanu3oBaTb HEUPOHHYIO CETh
apxutektypsl ~ DenseNet.  Pemmts 3amauy  kinaccupukanuu — Juis
FashionMNIST u3 6ubnuotexu torchvision.datasets. CoctaButh confusion-
matrix. ['paduxu accuracy u loss Ha Bamupanuu. [lpoBecTn anamu3
00yueHus. YMETb 00bSICHUTD CBOM KOJI.

[IpoBectn OunapHyto kiaccudukamuio B ML-3agade (matacer 'y
npenogaBatensi). Pa3nenuts BbIOOpPKY Ha OOydYaromlyr0 U KOHTPOJIBHYIO.
OOyunthb ceTh. OLIEHUTh KaYeCTBO OOYUCHHUS.

Pemenne 3amaum perpeccud ¢ IMOMOIIBIO HEHPOHHOW ceTh (JaTaceTr y
MPEnoIaBaTes).

OOyuuTh HEHUPOHHYIO CE€Th MJs 3aJaud MpeACKa3aHus 3a00JIEBaHHUS.
[Toctpouts rpaduku accuracy u loss Ha Bamupanuu. [IpoBectu anamus.
YMeTb 00BSICHUTH CBOM KOJI.
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