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1. He.m;, 3a1a4YM U IVIAHUPYEMBbIC PE3yJabTaThbl Oﬁy‘leHI/Iﬂ o JIMCIUIIJIMHE
(Lens u 3a0auu ocsoenus oucyuniunsl, coomeememesyiowue yenu OI)

L[GJ'IBIO OCBOCHUA OUCHUIIIINHBI Texnoygoruu HCKYCCTBCHHOI'O HMHTCJUICKTA
ABIISACTCA HCHBIO OCBOCHMHA NUCHUIIJIIMHBI «Texnonoruu HCKYCCTBCHHOI'O MHTCJIJICKTA»
ABISICTCA q)OpMI/IPOBaHI/Ie Y CTYACHTOB TCOPCTUUCCKUX U IIPAKTHYCCKHUX 3HAaHUM O
COBPCMCHHBIX  HAIIPpaBJICHUAX, MCTOHOJJIOTHAX KW IIOAXO0AdaX, OTHCCCHHLIX K
TCXHOJOI'MAM NCKYCCTBCHHOI'O MHTCIIJICKTA.

3ajayaMu  IUCIUIUIMHBI  SIBISIIOTCS:  3ajjadyaMyd  U3YYEHUS]  JTUCIUIUIMHBI
«TexHoIOTHH MCKYCCTBEHHOTO HWHTEIUIEKTa» SBILIIOTCA: - (hopmMupoBaHHEe 0a30BOTO
MOHSATUIHOTO armapaTa NPUHIUIIOB (YHKIUOHUPOBAHUS UCKYCCTBEHHBIX HEMPOHHBIX
CeTell U METO/JIOB MX OOY4YEHHUS; - U3YUYCHHE CPEJICTB pa3pabOTKU U MPOEKTUPOBAHUS
MCKYCCTBEHHBIX HEUPOHHBIX CETEH; - 3HAKOMCTBO C COBPEMEHHBIMHU TEXHOJIOTHUSMHU
MCKYCCTBEHHOTO MHTEJUIEKTa, MO CIEAYIOIIMM HAIpPaBICHUSAM - KOMIIBIOTEPHOE
3peHue; - o0paboTKa EeCTECTBEHHOIO S3bIKa; - pPAclO3HaBaHUE M CHUHTE3 pEeYH; -
WHTEJUICKTYaJbHbIE CHCTEMbl TMOJJICPKKUA TPHUHATUS pEIIeHU. - (HOpMHUpPOBAHUE
YMEHUW M HaBBIKOB PEIICHUS MPAKTUYECKUX 3a/1ad C MPUMEHEHUEM TEXHOJOTUN
HMCKYCCTBEHHOTO MHTEJIICKTA.

KomnereHunu u MHIMKATOPBI, (PopMUpyeMbIe Y 00yHarOIUXCs:

Koza u HauMeHoBaHNE KOMIIETEHIIUH Kon v HanMeHoBaHME HHIMKATOpa
[1K-2.1 BeiOupaet COBpeMEHHYIO apXUTEKTYpy U
cpeny paspabotku [10
TTK-2 Crioco6en paspaGotats TTO 3azau 35-2.2 [IpoekTupyer 6a3y JaHHBIX U UHTEpPeEiic

CHCTEM aBJICHUSA
yip I1K-2.3 Co3gaet xox I1O ¢ ucrons3oBaHrEM

A3bIKa MPOTPAMMUPOBAHUS
I1K-2.4 Tectupyet xox 10

2. Mecto nucuunnHbl B cTpykrype OII
[IpeamecTBytomue TUCHUIUIMHBL (MoaynH), mpaktuku, HUP, np.
[Tocnenyromue aucuuIuivHebl (Moaynu), npaktuku, HUP, np.

3. CTpyKTypa M cofep:KaHue U CHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI
JL1st ouHOM PopMbI 00yUeHHUS

Bun yuebHoit paboTbl Beero | Beero | CoMecTP(t)
3E JacoB 3
OBLLIAS TPY JOEMKOCTbH AUCIUITJIMHBI 6 216 216
KOHTAKTHAS PABOTA
AYJINTOPHAS PABOTA 1,33 48 48
Jlexun 0,44 16 16
[IpakTrueckue (CEeMUHAPCKUE) 3aHATUS 0 0 0




Jla6opaTopHble paGoThI 0,89 32 32
CAMOCTOATEJIBHAS PABOTA OBYUYAIOIIET'OCA 4,53 163 163
[IpopaboTka yueGHOro MaTepuana 3,56 128 128
KypcoBoii IpoekT 0 0 0
Kypcosas pa6ora 0 0 0
IToAroToBKa K MPOMEKYTOUHOMN aTTeCTALUH 0,97 35 35

IIpomesxyTouHast arrecTanus:

3.2. Coaep:xkanue TUCIHHUIJIMHBI, CTPYKTYPHMPOBAHHOE 10 pa3jieiaM U BUAaM
3aHATHN

Paznensi Pacnpenenenue ®opmel 1 | UHAEKCH MHANKATOPOB
JUCUHUTIIUHBI 2 TPYJOEMKOCTH BH/I bopMUpyeMBbIX
§ 110 BUJaM y4eOHOI paboThl | KOHTpOIIs KOMIIETCHIIUI
o G : G
Tl ElEE|E
Paznen 1 94 8 16 70 TK1  NK-2.1,MK-2.2, NK-2.3, MK-2.4
Pasznen 2 94 8 16 70 TK2 NK-2.1, NK-2.2, NK-2.3, NK-2.4
DK3aMeH 6 23 OM1 MK-2.1, MK-2.2, MK-2.3, NK-2.4
Hroro 3a 3 cemectp
UTOT'O 216| 16 32 0 163

3.3. Conep:xkanue JUCHUTNLTIHHBI
Cemctp 3

Pa3znen 1. BeeneHue B HEMPOHHBIE CETH
Tema 1.1 OcHOBBI HEHPOHHBIX CETEH

[TonsATHE UCKYCCTBEHHOTO UHTEIUIEKTA. VICTOpUSA pa3BUTHUS TEXHOJIOTUHI
MCKYCCTBEHHOTO UHTEJIEKTa. COBpEMEHHBIE TEXHOJIOTHMH UCKYCCTBEHHOTO
VMHTEIJICKTA MO0 CIEIYIOUIUM HAPABJICHUAM

. KOMITBIOTEPHOE 3pEHHUCE;
. 00paboTKa €CTECTBEHHOTO SI3BIKA,;

. pacro3HaBaHHWE U CHHTE3 PeUH;

. WHTEIUICKTYJIbHBIC CHCTEMBI TTOIICPIKKH TPHHSITHS PEIICHU;

OCHOBBI HEUPOHHBIX CeTeH. brosiornueckne acreKThl HEPBHOM ACATEIBHOCTH.
Heiipon. Akcon. Cunarc. PednekropHas nyra. LlenTpanbHas HepBHas cUCTEMa.
Mopenu uckyccTBeHHOTO HelipoHa. @yHKIMM akTUBauuy. ba3oBas apxurekrypa
HelpoHHbIX ceTeil. O0yuenue ¢ yuureneM. OCHOBHAS TEPMUHOJIOTHS.



Tewma 1.2 [ToTHOCBSA3HBIE CETU MPSIMOTO PACTIPOCTPAHECHHUS

[TonmHOCBSA3HBIE CETH MPSAMOTO pacnpocTpaHenus. [Ipeogonenue npodaembl
XOR. O6y4enne HEHPOHHOM CETH C IIOMOIIBIO aJTOPUTMa OOPATHOTO
pacnpoctpaneHus omuoku. [TonsTre oOyvaromiero kousetiepa (Pipeline).

Tewma 1.3 CBepTouHbIE HEHPOHHBIE CETU

Oneparust cBepTkr. B3anmuas koppemsius. PerenrturHoe nosie. Kackan
cBepTok. ['pymmupoBka (pooling).

Tewma 1.4 IIpoaBuHyTBIE METOIBI OOYUEHUS

MeTtoapl 60prOBI ¢ TepeoOyueHneM. AyrMeHTanus JaHHbIX. baty-
HopManm3anus. Perynspuzanus Tuxonosa. Lasso perynspuzauus. Dropout.
CoBpeMEHHbIE CBEPTOUHBIE APXUTEKTYPbI

Pa3pnest 2. TexHOJIOTMM NCKYCCTBEHHOTO HHTEIIEKTA
Tema 2.1 Texunomoruu nepenaun ooyueHus Transfer Learning

Texnonoruu nepenauu 3nanuii Transfer Learning / Domain adaptation.
JlooOydeHue ceTH, MoAcTpoiika mapameTpoB Fine Tuning. Mcnons3oBBanue
npeaoOydYeHHbIX ceTel. ABTOKOIUPOBIIUKU. APXUTEKTYpa dHKOAEP-IAEKOIEP.
OOHapyxeHue aHOMaJIU B TAaHHBIX C TTOMOIIBbIO aBTOHKOiepa. Bapuarmonnsie
aBTO3HKOAEpHl VAE.

Tema 2.2 I'enepatuBnbie moaenu MU

CoBpemenHble apxuTekTypsl. [lopoxnaroniue (reHepaTUBHBIE) COCTSA3ATEIbHBIC
HEWpOHHBIE ceTu. I 'eneparop. uCKkpruMHUHATOP.

Tewma 2.3 Texnonoruu UM B 06paboTKe €CTECTBEHHOTO S3bIKA

O06paboTKa eCTeCTBEHHOTO SA3bIKa C TIOMOIIBI0 HEUPOHHBIX CETEH.
Knaccuduxkanus tekcra. PekyppentHsie HelipoHHbIe ceT. Apxutektypbl LSTM
(Long Short-Term Memory) u GRU (Gated Recurrent Unit).

Tema 2.4 IlepcneKTUBHBIE MOAEIHN HCKYCCTBEHHOTO MHTEIJIEKTA.

MexaHn3M BHUMaHHS. ApXUTEKTypa TITyOOKHX HEUpOHHBIX ceteit Transformer
JJ1s1 pabOTHI € TTOCHIEI0BATEILHOCTAIMUA. MOJIeTh UCKYCCTBEHHOTO MHTEIICKTA
Generative Pre-trained Transformer.

3.4. TemaTu4eCcKUH NJIAH NPAKTUYECKHUX 3aHATHI

JlaHHbIii BUA pabOTHI HE MPEIYCMOTPEH YYEOHBIM IJIAHOM.

3.5. TemaTuuecknii IjiaH JadOPaTOPHBIX padoT

1. Texnonmorun pa3paboTku U oOydeHUs HEUpOHHBIX ceTed. [Iporpammuas
pa3paboTka C HCMOJb30BaHUEM OOJIaYHBIX HWHCTPYMEHTOB. 2. BBenenue B



dbpeiimBopku riybokoro ooydenust Pytorch /Tensorflow. Tensopsl. 3. Apxurekrypa
MOJIHOCBS3HOM  HEHPOHHOW ceTH W ee oOydeHwe. AJroputM 0OpaTHOTO
pactnipoctpanenus omnOku 4. IlpenckazarenbHas aHAIUTHKA JJIs1 POU3BOICTBEHHBIX
u OwuzHec mpoueccoB. 5. HHTemnekTyaabHble TEXHOJOTHM PAaclO3HABAHUSA
n3zoopaxenuid. 6. Texnomorun Transfer Learning. 7. Texunosornn M B muarHocTuke
3aboneBanuii. 8. Texnonmorun MU mmnst monutopunra nanaeix. 9. Texnomornun MU B
00paboTKe €CTECTBEHHOTO S3BIKA. 10. I'enepaTuBHbIE MOJIETU HCKYCCTBEHHOTO
uHTewiekta. 11. Pa3paboTka mporpamMmMHOro odecrieueHus, B KOTOPOM HCIIOJIb3YOTCS
TE€XHOJIOTUH UCKYCCTBEHHOTO MHTEIIJIEKTA.

3.6. Kypcosoii npoekT /kKypcoBasi padora

JlaHHbIiA BUA padOTHI HE MPEYCMOTPEH YUYEOHBIM IIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OrnenuBanue pe3yabTaTOB 00yUEHHUS 110 AUCIUIUIMHE OCYIIIECTBIIAECTCS B paMKax
TEKYIIErOo KOHTPOJS W MPOMEKYTOYHOM aTTeCTallid, MPOBOJUMBIX MO OaJlIbHO-
petituaroBoii cucteme (bPC).

[IIxana olleHKH pe3yJbTaTOB OOYYEHUS MO JUCHUTLIINHE:

YpoBeHb c(hOPMHUPOBAHHOCTH MHIUKATOPA KOMIICTCHIIHH
o . Hixe .
Bricokuii Cpennuit Huzkuii
CpEIHETO
Kon Kon 3aria"u-
KOMII | MHAUKATO poBaHHbBIE ot 85 a0 100 ot 70 a0 84 ot 55 a0 69 ot 0 a0 54
e- a €3yJIbTaThl
p pesy, [IIxana oreHUBaHUSI
TEHII | KOMIIETeH | OOydeHHUs 1Mo
15044 805051 JYCLIUIIIMHE HEY/I0B-
YIOBJICT-
OTJIUYHO XOpOIIOo JIETBOPH-
BOPUTEIHHO
TEJILHO
3auTeHO HE 3a4TEHO
3HaTh:
COBpEMEHHBIE
Cpelibl
pa3paboTKu U
(pefimBopku 50K0 ODOLLLO 3HAC HE 3HaeT
r1y0oKO 1 XOPOILIO 3HAET
Pytorch, HOH}I]-IO SHACT (I:CHOBHHe 3HaeT 6a30BbIE 0a30BBIX
Tensorflow epebI Y 3JIEMEHTHI Cpejl 3JIEMEHTOB
[IK-2 | [IK-2.1 - OCHOBBI P P pa3paboTky 1 cpen
TEOPHH pa3paboTKu U | pa3pabOTKH U .
p (bpeiiMBopK (bpeiiMBopK (dpeiiMBOpKOB | pa3paboTKu U
HEHPOHHBIX pP ytorCfI1) pP torcrI: Pytorch, (bpeliMBOpKOB
ceret. b ToN Tensorflow Ter)llsorflo’w Tensorflow Pytorch,
qucie Tensorflow
pa3IUYHbIC
APXUTCKTYPHI
HEHPOHHBIX
ceTe u
aJTOPUTMBI UX
00yJCHMS;




YMmeTs:

yMeeT
aHAJIM3UPOBAT
aHAJIM3UPOBAT . yMeer
b aHaJIM3UPOBAT
[TOCTaBIICHHYIO
MOIUpHUKAINN b
3amaqy u HE yMeeT
Y HOBBIC MOCTABJICHHYIO yMeer
rpeaiaraTh noI0MpaTh
cpencTBa 3a/avy u moadupaTh
pelreHus Ha aJICKBaTHYIO
MIPOTPaMMHOTO MpeJIaraTh TEXHOJIOTHIO
OCHOBE TEXHOJIOTHIO
obecrieueHus . penieHus Ha HCKYCCTBEHHOT
TEXHOJIOT U HCKYCCTBEHHO
JUTS CO3TaHUS OCHOBE 0 WHTEJJIEKTa
HUCKYCCTBEHHO N T'O WHTEIUIEKTa
MHTEIICKTYa TEXHOJIOTHid JUTSL PEIICHUS
ro . | [ams perneHus
BHBIX CHCTEM C UCKYCCTBEHHO | IOCTaBJICHHOMN N
WHTEIJICKTa,; MOCTaBIICHHON
HCIIOJIb30BaHU ro 3aJIa4H.
Ymeer 3a/1a4u.
eM UHTEJUICKTA,
. 000CHOBBIBATH
TEXHOJIOTHIA N 000CHOBEIBATh
CBOW BEIOOD N
HCKYCCTBEHHO CBOi1 BBIOOD;
TEXHOJIOTHH;
TO WHTEIJICKTa
Bnaners:
Bnaneer Bnaneer
TIPOJIBUHYTHIM OCHOBHBIMHU Bnageer
U CPEJCTBAMHU cpelcTBaMu OCHOBHBIMHU
CO37aHuUs CO3JIaHUs CpelcTBaMu
- CpelicTBaMHU HEUPOHHBIX HEUPOHHBIX CO3JaHUS
N N . He Bnaneer
CO3/1aHUS U ceteit cereit HEHPOHHBIX
. cpeacTBaMu
o0yueHus Pa3IMYHBIX Pa3IUYHBIX cereil 6a30BBIX
. CO3/1aHus U
HEHPOHHBIX APXUTEKTYP. APXUTEKTYP. APXUTEKTYP. P
ceren Bmageer Bnaneer Bnaneer Vy
HEHPOHHBIX
Pa3IUYHBIX MIPOJIBUHYTHIM | CTaHAAPTHBHIMHU 0a30BBIMHU N
ceTeit
THUIIOB U CPEJICTBAMHU CpelcTBaMu cpelcTBaMu
o0ydeHus u o0yueHUs u o0yueHus u
TECTUPOBAHUS | TECTUPOBAHUS | TECTUPOBAHUS
ceTeH. ceTeil. ceTen.
3HaTh:
- OCHOBBI
MIPOEKTUPOBAH
ust 6a3 JaHHBIX He 3HAeT
u rIyOOKO | xopowo suaer | SHaeT 0a3oBbIe OCHOBHBIX
K-2.2 uHTepdeiicos IIOJTHO 3HAET p 6 TTOHSITHUS TTOHSATHI
- OCHOBHI 0a3
: 1O OCHOBBHI 0a3 AHHBIX 1 OCHOBBHI 0a3 MIPOEKTUPOBAH
LA CO31aHms JIAaHHBIX U JIAHHBIX U ns 0a3 TaHHBIX
MPOrPaMMHBIX
MHTCIUIEKTYAIl | gporpaMMHBIX HI; Trep deiicon IPOTrPaMMHBIX u
BHBIX CUCTEM C | yyrepdeiicoB p nHTepdeiicoB nHTepdericoB
WCTIONTb30BaHI 1o
eM
TEXHOJIOTUH

HUCKYCCTBCHHO




T'O HHTCIIJICKTA

VMmeTs:
aHAJIM3HPOBAT
. yMeeT
aHAJIM3UPOBAT yMeer
Moau(UKAAN
b aHaAJIM3UPOBAT
U HOBBIE
MOCTaBJICHHYIO b
CpencTBa HE yMeeT
3a1ady u MOCTaBIICHHYIO yMeeT
MIPOSKTUPOBAH noI0MpaTh
npeajiaraTh 3a1aqy u 010MPaTh
us 6a3 JaHHBIX aJICKBaTHYIO
pelieHus Ha npeJiaraTh TEXHOJIOTHIO
u TEXHOJIOTHIO
. OCHOBE pelieHus Ha HCKYCCTBCHHOT
nHTepdericoB . HCKYCCTBEHHO
TEXHOJIOTHH OCHOBE 0 MHTEIIJICKTa
110 . o UHTEJUIEKTa
HUCKYCCTBEHHO TEXHOJIOTHI JUTSL PEIICHUS
JUTSL CO3IaHMS N IUTSL pEIICHUS
o HCKYCCTBCHHO | TOCTaBICHHOM N
MHTEIICKTYa [TOCTaBJICHHOM
HMHTEJUIEKTA,; ro 3a1a4u.
BHBIX CHCTEM C 3a/1a4n.
VYmMmeer HHTEIICKTA,
HCTIOJIL30BaHM
e 000CHOBBIBATH | OOOCHOBBIBATH
. CBOH BBIOOD CBOIi BBIOOD;
TEXHOJIOT U
TEXHOJIOTHH;
HCKYCCTBCHHO
ro MHTEIJIEKTA
Bnanets:
Bnaneer Brnaneer
He Baageer
MIPOABUHYTHIM OCHOBHBIMH Bnageer
cpeJcTBaMu
- CPEICTBAMHU | U CPEICTBAMH cpelcTBaMu OCHOBHBIMH
CO3JaHus U
co3nanus 6a3 CO3JaHUs U CO3IaHus U METOAMHU
HCITOJIB30BaHU
JIaHHBIX U HCITOJI30BAHU | HCIIOIB30BAHU | HCIIONB30BAHUS
o s1 0a3 JaHHBIX
nHTepdeiicoB 51 023 JaHHBIX 51 0a3 JTaHHBIX 0a3 JaHHBIX U
N u
1o u u nHTepdeiicoB .
. . unTepdericor
uHTepdeiicoB | uHTEpdEHcoB 8(0) o
11O 1o
3HaTh:
BBIYHCIINTEILH
bIC CPEIICTBA N OtaungHo OPOLLIO 3HAC VY nosnersopure o 3Hae
XOpOILIO 3HAET HE 3HaeT
KOMILICKCEI, 3HAET S3bIK 3p Python JTHHO 3HAET orpa
S3BIK IPOrpaMMHBIX
IIPUMEHACMBIC Python wnun s3pIk Python, porp
- wm C++ | u
p C++, dpeii 3HAeT OJUH U3
. eAMBOPKH . BBIYHMCIIATENLH
paspaboTke (hpeiiMBOpKH P 6 P (dpeiMBOPKOB
riay0okoro BIX CPEJICTB
TIK-2.3 posiron ryboxoro 06y'{eHI/I$I rybokoro I I/IMtI:)HﬂeML;X
e HEHUPOCCTCH H o0yueHwusl, Tazlzle KaK, 00yueHws, P o
HMHTEJUIEKTYall TaKue Kak PyTorch TaKue Kak a3 a%o .
u TK
BHBIX PyTorch u Tensorflow PyTorch u p Iz)e o
. [IPOEKTOB
CHuCTEM, Tensorflow, o6a e’ Tensorflow, e“p ocere
o JIAYHEI Hel Tel U
-(ppeiiMBOpKH o0auHbIE atdho 00J1auHbBIE : KTV
maaT(hOPMBI WHTEJUIEKT
riy6oKoro m1aThopMbl Ut pa 6§TH c m1aThOPMBI HEIX y
o0yd4eHms, JUIST pabOTHI C N p JUTSE paboTHI C
TaKHe KaK . HEHPOCETIAMU . CHCTEM,;
HEHpoCeTIMH HEHPOCETIMU
PyTorch u

Tensorflow




YMmeTs:

— CO3/1aBaTh,
IIPOBOJUTH Ymeer
OTJIAJKY CO3/aBaTh,
IPOrPaMMBEI IIPOBOUTH
nox OTIIaNKy
TIOCTABJIEHHYIO | TIPOrPaMMBbI C
Y porp YmMmeer
3a1aqy ¢ MCTIONIb30BaHH
C031aBaTh Ywmeer HE yMEET
y4eToM em
IPOrPaMMBI C CO3/1aBaTh CO371aBaTh
TIOCIIETHUX COBPEMEHHBIX
UCTIOJIB30BaHN | TPOTPaMMBI C | MPOTPaMMBbI €
TEOPETUYECKH | HHTEJUIEKTyall
em WCIIONb30BaHUE | UCIIOJB30BAHK
X " BHBIX
. COBPEMEHHBIX M em
[PAaKTUYECKUX | TEXHOJIOTHiA, . .
y MHTEJIEKTyal | HeipoCeTeBhIX | HEHpOCETEBBIX
TOCTIDKEHUN B Ymeer N .
BHBIX Mozeneit Mozeneit
oOmactu MIPOBOJIUTH .
TEXHOJIOTHi
HCKYCCTBEHHO BHEJIPEHHE
ro uaresnekra | ONNX ( Open
u Neural
HEWPOCETEeBhIX Network
TEXHOJIOTHi Exchange )
Bnagers:
OTnryHO
BJIAJICET BIIaJICET
TEXHOJIOTHSIMM | OCHOBHBIMH
BIIaJICET HE BIIaJIeET
. c6OpKH 1 TEXHOJIOTHAMU
— TEXHOJIOTHEi 6a30BbIMU OCHOBHBIMH
3amycka c6opKH 1
cOOpKH 1 TEXHOJIOTHSAMH | TEXHOJIOTHAMH
IPOrpamMM ¢ 3amycka
3aIycka cOopKH U cOopkH n
. WCIIOJIB30BAHU | TPOTPAMM C
HeMpOCeTEBBIX 3amycka 3armycka
N em MCTIONB30BaHN
Mozenei B . HPOrpamm ¢ IPOrpamM ¢
HEHpPOCETEBBIX em
peKuMe N . UCIIOJIB30BaHUE | MCIONb30BaHH
MOJIyJIEH, HEHpPOCETEBBIX
o0OyueHus u . M eM
BIIaJIceT MOJIyJIeH, . .
uHpepeHca. y HEHpPOCETEBBIX | HEHpPOCETEBBIX
TEXHOJIOTHEN BJIAJICET . N
. MOJTyJeid. MoyJiei
vH(EpeHca,Ha | TEXHOJIOTHEN
np., ONNX uHpepeHca.
RUNTIME
3HaTh:
- OTJIMYHO 3HAET | XOPOILIO 3HAET
BBIYMCIIUTENBH |  MPOLEAYPHI POy PBI SHaeT OAMH U3 HC 3HACT
bI€ CPEJICTBA U | TECTHPOBAHMS | TECTUPOBAHUS (pefimBopKoB | BHMHCIHTENH
KOMITJIEKCHI, | KOJa Ha A3bIKE | KOJa Ha A3bIKE riry0oKoro bIX CPEAICTB T
[K-2.4 o0y4eHus METO/I0B
npumensiemsie | Python wmu Python umu y ’ AOB,
mpu C++, C++, oOaYHbIE IPUMEHSAEMBIX
TecTHpoBaHuM | (peiiMBOpKH | (peliMBOpKH AT OpMBI Tipu
KOJ/la IPOEKTOB |  ITyBOKOro r1y60KOro JUIA pabOThI C | TECTHPOBAHUS
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5.1.1. OcHoBHas nuTEpaTypa
1) Cotnuxk C. JI. [IpoexkTupoBaHre CUCTEM UCKYCCTBEHHOT'O MHTEIUIEKTA :
yaeonoe nocooue / C. JI. Cotnuk. - Tekcr : anexrponnsii. URL:
https://e.lanbook.com/book/100395

5.1.2. JlonmoaHUTENBbHAS TUTEpaATypa

5.1. YueOHO-MeTOANYECKOE 00ecIeYeHue

5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE o0ecnedeHHne JUCITHILTHHbI

2) MacnennukoBa, Onbra EBrenseBHa. OCHOBBI HCKYCCTBEHHOT'O MHTEIIEKTA :
yueOHoe nocobue / O. E. Macnennukosa, M. B. I'aBpusniona, 2019. - 282 c. - Tekcr :
sanextponnbiii. URL: https://ibooks.ru/bookshelf/337972, BC ibooks.ru

3) PoctoBieB B. C. UckyccTBeHHbIe HelipoHHBIE ceTd : yueOHuk / B. C.
PocroBues, 2023. - 214 c. - Tekcr : anekrponnsiid. URL:
https://e.lanbook.com/book/310184, DBC Jlaub




1) Bapckuii, Apkanuii beniimonoBuy. HelipoHHbIe ceTH: pacro3HaHUeE,
ympaBieHHUEe, IPUHITHE PEIIeHUH : mpou3BoaAcTBeHHOE u3aanue / A. b. bapckuii, 2004.
- 176 c. - TekcT : HeMOCPEACTBEHHBIM.

2) PytkoBckas, [lanyra. HelipoHHbIE C€TH, TEHETUYECKHUE AITOPUTMBI U
HEUYETKHE CUCTEeMBbI : HaydHoe u3nanue / JI. PyrkoBckas, M. [lununbckuid, JI.
PyTtkoBckuii ; nep. ¢ noit. W. JI. Pynunckoro, 2013. - 384 c. - TekcT : 371IeKTPOHHBI.
URL: https://ibooks.ru/bookshelf/334029, 3BC ibooks.ru

5.2. Uudopmannonnoe odecneyeHue

5.2.1. DIeKTpOHHBIE U HHTEPHET-PECYPCHI

5.2.2. llpodeccronanpubie  0a3pl  gaHHbIx [/ HHDOpMaIMOHHO-CIIPaBOYHBIC

CHCTCMBbI

5.2.3. Jlunteu3snonHoe #

o0ecrieyeHne TUCIUAIUIMHBI

CBOOOIHO

pacrpocTpaHsieMoe  MPOrPaMMHOE

6. MaTepuaJIbHO-TEXHHUYECKOE O0ecneuyeHue JUCITUTITIMHBI

HaumenoBanue Buaga

HaumeHnoBanue y4eOHOI

y4e0HOH paboThI ayJIMTOPUH, [lepeuens HEOOX0UMOTO 000OPYIOBAHUS U
CIIeHaNTU3TPOBAHHOM TEXHHUYECKUX CPEJICTB 00yUeHHs
naboparopuu
Jlexuun VueOHas ayAUTOPHS TSt Crierpanu3upoBaHHas ydeOHast Me0eb,
HPOBEICHUSI 3aHATHI TEXHHYECKHE CpeJCTBa OOYYeHWs, CIy)Kaiiue JUIs
JEKIIMOHHOT'0 TUIIa MIPE/ICTABICHUS yueOHOU uH(popManuu
O0onbIIoON  ayauTtopuu  (MYJIBTUMEIUIHBINA
IPOEKTOp, KOMIBIOTEp (HOYTOYK), DKpaH),
JIEMOHCTPAIIMOHHOE 00OpyAOBaHUE, Y4eOHO-
HarJIsTHBIC TOCOOMS
[TpakTrueckue Yuebnas  ayaurtopus s | Crienuain3upoBaHHAs yaeOHast Me0eb,
3aHATHUA HPOBEICHNA 3aHATUH | TeXHUYECKHE cpeacrsa oOy4deHus
CEMHHAPCKOTo THNA, | (MyIbTUMEAUHHBIA ~ MPOEKTOpP,  KOMIIBIOTED
TPYNNOBBIX M MHAUBHAY- | (1oy16yK), SKpaH) u Jp.
AJIBHBIX KOHCYJIbTalluH,
TEKYILIETO KOHTPOJIA 51
POMEXYTOYHON aTTECTAlNH
JlaGopaTopHbie VueGnas aboparopust Crieranu3upoBaHHOM nabopaTtopHoe
PaboTEI « », 00opymoBaHue 1Mo NMPOQUIIIO JIA0OOPATOPHH:
KomrmbroTepHsblii Kiace ¢ Cnenuanu3upoBaHHas yueOHast MeOenb,
BbIXOZ10M B VHTCpHET TEXHUYECKUE cpencTsa 00y4eHus
(MyIbTUMEIUNUHBI  NPOEKTOP, KOMIBIOTED
(HOYTOYK), 9KpaH), JUTIEH3UOHHOE

IporpaMMHOe obecrieueHue

KomMmnerotepHslii kiace ¢
BBIX0ZI0M B MHTEepHET B-600a

Cnenmanmm3upoBaHHas yuyeOHass meOenbp Ha 30
MOCaI0YHBIX MECT, 30 KOMIIBIOTEPOB,




TEXHUYECKHUE CpeACTBa O00ydeHUs (MyIbTHUME-
JUIHBIA TIPOEKTOp, KOMIbIOTEp (HOYTOYK),

JKpaH), BHJICOKAMEPHI, IporpaMMHOE

obecrieucHue
CamocrostenbHas | KommbroTepHsiii kiacc ¢ Cnenumanmmu3upoBaHHas ydeOHass meOenbp Ha 30
paboTa BbixozioM B MuTepuer B-600a | nmocamounsix  mect, 30  KOMIIBIOTEPOB,

TEXHHUYECKHE CPEJCTBa OOy4eHUsS (MyJIbTHMeE-
JUIHBIA  TPOEKTOp, KOMIbIOTEp (HOYTOYK),
9KpaH), BUICOKAMEDPHI, pOrpaMMHOE
obecrieyeHne

CHGHI/IaJ'II/BI/IpOBaHHaH Me6eJ'II), KOMIIBXOTCpHAA
TCXHHUKA C BO3BMOXHOCTBIO BBIXO14 B I/IHTepHeT )41

YUuranbHbIN 3ai
obecnieuenueM gocryna B DMOC, skpaH,

OuoIIMoTEKN ..
MYJIETUMEANHHBIN TIPOSKTOP, MPOTPAMMHOE
obecreueHue
YueOHast ayquTopus 1is Cren

BBITIOJIHEHUS] KYPCOBOTO

TpoeKTa (KypcoBoi paboThl) | ysppopaHHas Mebelb, KOMIIBIOTEPHAs TEXHUKA
—%’?j‘%’f{mem’[ Tipn C BO3MOXKHOCTBIO BBIXOJa B VHTepHET W
HaTATan H TaKou obecrieueHreM JIOCTyTIa B SUOC,
ayJIUTOPHH)

nporpaMMHoe obecriedeHme

7. OcO0eHHOCTH OpraHU3aNuM 00pPa30BaTEIbHON AeATEJILHOCTH AJIs1 JHUIL C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1 HHBAJIUI0B

JIvia ¢ orpaHUYeHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) u MHBaMMIbl UMEIOT
BO3MOKHOCTh OECTPENSITCTBEHHO MEpPeMeNarbcss M3 OHOr0 y4eOHO-IadopaToOpHOro
KOpIlyca B Jpyroil, HMOJHATbCA Ha BCE JTaAXKU Y4eOHO-T1a00paTOPHBIX KOPITYCOB,
3aHUMaTbCcd B YYEOHbIX M HHBIX TOMEUIEHHSX C YY4E€TOM OCOOEHHOCTEU
NICUXO(U3UYECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSL.

Hnsa oOyuenuss mun ¢ OB3 v uHBanIMIOB, MMEIOIIUX HApYIICHHUS OIOPHO-
JIBUTATEJILHOTO amrmapaTa, 00ecreueHbl YCIOBUsI OECIPENsITCTBEHHOTO JOCTyMa BO BCE
yueOHble TomenieHus. Mudopmarus o chenuanbHbIX YCIOBHSX, CO3JaHHBIX JJIs
oOyuaromuxcst ¢ OB3 u wuwHBamuaoOB, pa3MelleHa Ha CailTe YHUBEPCHUTETA
www//kgeu.ru. Imeercst BO3MOKHOCTH OKa3aHUSI TEXHUYECKOHN ITOMOII aCCUCTEHTOM, a
TaKKe YCIYT CYpJOINEPEBOTUUKOB U TH(PIOCYPIONEPEBOUNKOB.

Jlns agantauuu K BocnpusiThio Juuamu ¢ OB3 v uHBanMaaMu ¢ HapyIIEHHBIM
CIIyXOM CIPAaBOYHOTO, Y4e€OHOro Marepuaia MO0 JUCHUIUIMHE O00eCleuynBarOTCs
CJIEIYIOLIUE YCIIOBUSA:

- JUIs1 JIy4dIlled OPUEeHTALMU B ayJIMTOPUH, IPUMEHSIIOTCSI CUTHAJIBI OMOBEIEHUS
O HayaJsle ¥ KOHIIE 3aHATHUs (CI0BO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUE CIa0OCTBIIIAEro O0y4Yarllerocss MPUBIEKAECTCS IeJarorom
YKECTOM (Ha IJIeYO KIIAJETCS pyKa, OCYIIECTBIISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBasi ¢ 00y4arImKMCs, MeJaroruueckuii pabOTHUK CMOTPUT Ha HETo,
TOBOPHUT SICHO, KOPOTKUMHU MPEIOKEHUSIMH, 00ECIeurnBasi BO3MOKHOCTh UTEHUS T10
rybam.

KoMneHcanyst 3aTpyIHEHHMIl pPEYEBOr0 W HMHTEIUIEKTYaJIbHOTO Pa3BUTHS
CJIa0OCTBIIIAIINX 00YYAIOIINXCS TPOBOAUTCS MTyTEM:

- HCTIOJIb30BAaHUS CXEM, JUarpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALMI C



http://www.kgeu.ru/

TUIEPCChUTKAMU, KOMMEHTUPYIOIIUMHU OT/IEIbHbIE KOMIIOHEHTHI H300paXeHMs;

- PETyJIIpHOTO NPUMEHEHUs YNpPaXHEHUMH Ha Tpauyeckoe BbIIEICHHUE
CYLIECTBEHHBIX IPU3HAKOB IPEIMETOB U SIBJICHUI;

- oOecriedeHrs BO3MOXKHOCTH Il OOy4Yarollerocs MOJIYYUTh aJpPECHYIO
KOHCYJIbTAIIMIO 110 JIEKTPOHHOM MOYTE 110 MEPE HEOOXOAUMOCTH.

JUts aganTanuu K BocupusaTHio JinnaMu ¢ OB3 v MHBaIIMIaMu ¢ HapyIICHUSIMU
3pEHUs CIPABOYHOI0, Y4eOHOT0, IPOCBETUTEILCKOTO MaTepualia, IpeyCMOTPEHHOTO
o0pa3oBaTeNpbHOM MPOrpaMMON MO BBIOPAHHOMY HAIIPaBJICHUIO TMOATOTOBKH,
00eCreunBarOTCs CIEAYIOUIUE YCIOBUS:

- BeJIeTCs ajanTaius opUIIMAIbHOTO caiiTa B ceTu MIHTepHET ¢ y4eToM 0COoObIX
NOTPEOHOCTEN MHBAIMIOB MO 3PEHHIO, 00ECTIEYNBACTCS HAIUYUE KPYMHOMIPHUPTOBOM
CIPAaBOYHON MH(POPMALIMK O PACIUCAHUHU YUEOHBIX 3aHSTHIA;

- IEIarOrM4eckuii  pabOTHUK, €ro cobeceAHUK (MpU HEOOXOIUMOCTH),
IPUCYTCTBYIOLIME Ha 3aHATHH, MPEACTABISIOTCS OOyUYaOLUMCS, MPU ITOM Kaxabld
pa3 Ha3bIBAETCs TOT, K KOMY II€1aroru4eckuii paboTHUK oOpalaercs;

- IEUCTBUS, KECThl, MEPEMEIICHUs MEeAarornyeckoro pabOTHUKAa KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHas MHQOpMAIMs MpeNoCTaBiseTcs KpynHbIM wmpudrom (ot 18
IYHKTOB), TOTAJIbHO O3BYyYMBAETCH;

- oOecrieynBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH TOMEILEHUH;

- IPEAOCTABIIAECTCS BO3MOKHOCTh HCIOJIb30BAaTh KOMIIBIOTEPHI BO BpeMs
3aHSTUN U MPABO 3aTUCU 00BSICHEHU Ha TUKTO(MOH (10 JKEJIAaHUI0 00yUYarOIIUXCs).

dopma TPOBENEHHUS TEKYIIEW M  IMPOMEKYTOUYHOW  aTTECTAUUHA  JUIA
oOyuvaronuxcst ¢ OB3 u MHBAJIUIOB ONpENENseTcs MeJarorn4eckuM pabOTHUKOM B
COOTBETCTBUM C Yy4yeOHbIM miiaHoM. IIpu HeoOxomumoctu oOyuaromiemycs ¢ OB3,
WHBAJIMIY C YYETOM WX MHAMBUIYAIBHBIX NMCHUXO(PU3UUYECKUX OCOOCHHOCTEH HaeTcs
BO3MOXKHOCTh NMPOUTH MPOMEXKYTOUHYIO aTTECTAllMI0 YCTHO, MUCBMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIBIOTEpE, B (pOpME TECTUPOBAHUS U T.II., JIMOO MPEJOCTaBISETCS
JOTIOJTHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToanyeckue peKOMeHJIAlMU /Jisl MpenojaBaresieii Mo OpraHu3amuu
BOCIIUTATEJIbHOI PadoThl ¢ 00y4AOIMMHUCS.

Meroanueckoe obOecriedeHre mpoiecca BOCIUTAHUS 00YYaIONMUXCsl BHICTYTAeT
OIHUM W3  ompeAensionmx ¢GakTopoB  BBICOKOTO  KadyecTBa  0Opa3oBaHUS.
[IpenonaBarens By3a, AEMOHCTPUPYS BBICOKHM MPO(ECCHOHAIHN3M, JPYIUIHUIO,
YETKYIO TPaKIaHCKYI0 TO3UINI0, CAMOJUCITUIUINHY, TBOPUYECKUHN TOAXO0J B PEIICHUH
npodecCHOHANBHBIX 3aJad, B XoJie 00pa3oBaTeNbHOTO IIpoIlecca CIOCOOCTBYET
(GbOpMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanmmzanuu  JUCHUIUIMHBI  MPEMOAABATEIb MOXKET  HCIOJIb30BaTh
CJICYIOIIE METOIBI BOCITUTATEILHOU PabOTHI:

- MeToabl (OpMUPOBaHUs CO3HAHHUS JWYHOCTU (Oecema, MUCIYT, BHYIICHUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHEHHE, TpPUMEp, CaMOKOHTPOIIb, paccKa3, COBET,
yoexaeHue u ap.);



- METOJBl OpTaHM3AIUU JEATCTLHOCTH W (OPMUPOBAHUS OIBITA IMOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHWE, IeJlaroruuyeckoe TpeOoBaHWE, TOpyYEeHUE,
MpUyYEeHHUE, CO3/JaHHE BOCTIUTHIBAIOIINX CUTYAIlUM, TPEHUHT, yIIpaXXKHEHUE, U Ap.);

- METOJbl MOTHBALIUM JCATEILHOCTH U TMOBeACHUSA (0JI00peHHE, MOOIIPEHUE
COIMAJIPHOM AaKTUBHOCTH, IIOPUILIAHWE, CO3JaHHE CHUTyalluid ycIexa, CO3/I1aHue
CUTyaIUl JIs SMOITMOHAILHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHHUE U JP.)

[Ipu peanuzanuu AUCUMIUIMHBI PENOAaBATENb JOJHKEH YUYUTHIBATh CICAYIOLINE
HaIpaBJICHUS] BOCIIUTATEIILHOU JIEITEIIbHOCTH:

I'pasicoancroe u nampuomuyeckoe 60cnumanue:

- popmupoBaHre y OOyYarOMMXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJCHTUYHOCTH, YBAKCHHS K CBOEH CeMbe, OOILIECTBY, FOCYIapCTBY, IPUHSATHIM B CEMbE U
OOIIIeCTBE TyXOBHO-HPABCTBEHHBIM U COILMOKYJBTYPHBIM IIEHHOCTSM, K HAI[HOHAILHOMY,
KyJIbTYypHOMY W HCTOPHUYECKOMY Hacjienuio, (OpMHUpOBaHUE CTPEMJIGHHS K €ro
COXPAHEHUIO U PA3BUTHIO;

- opMHUpPOBAHKE Y OOYYAIOIIUXCS aKTUBHOM TPaKIAHCKOW ITO3UIIMH, OCHOBAHHOM
Ha TPAAUIMOHHBIX KYJIbTYPHBIX, JTYXOBHBIX M HPABCTBEHHBIX IIEHHOCTAX POCCHICKOTO
oOmiecTBa, IS TIOBBIIMICHHS CIOCOOHOCTH OTBETCTBEHHO PpEAIM30BBIBATH CBOHU
KOHCTUTYIIMOHHBIE ITPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM W MOJUTUYECKON KYJIBTYpPhl OOyYArONIUXCS, PACIIUPESHUE
KOHCTPYKTUBHOTO YYacTHsi B NPUHSITUM PEUICHUM, 3aTpardBalolllMX HX IIpaBa H
WHTEPECHl, B TOM YHCJI€ B Pa3IUYHBIX (opMax CaMOOPTaHU3AlMH, CaMOYIIpaBIICHUS,
0OIIeCTBEHHO-3HAUNMOM JICATCIIbHOCTH;

- hopMuUpOBaHNE MOTHUBOB, HDABCTBEHHBIX M CMBICJIIOBBIX YCTAHOBOK JTUYHOCTH,
MO3BOJISIIOIIUX TMPOTUBOCTOSTH AKCTPEMU3MY, KceHODOOWU, TUCKPUMHUHALIMHU TIO
COIIMATILHBIM, PEJTUTHO3HBIM, PACOBBIM, HAIlMOHAIBLHBIM MPHU3HAKAM, MEXKITHUUYECKOU
U MEXKOH(ECCHOHATBHON HETEPIUMOCTH, JAPYTUM HETAaTUBHBIM  COLHUAJIBHBIM
SIBIICHUSIM.

JlyxoeHo-HpascmeernHoe socnumanue:

- BOCIIMTAaHUE 4YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTHU, COBECTIMBOCTH,
YBOKEHUS K POAUTEIIAM, YUUTEISAM, JIIOASM CTapIIEro NOKOJICHUS;

- popMUpOBaHWE TMPUHIUIOB KOJUIGKTUBM3MA U  COJUIAPHOCTH, JIyXa
MHJIOCEPAUS M COCTPAJIaHMs, NPHUBBIYKHA 3a00THUTHCS O JIOJAX, HAXOMISIIUXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- bopMUPOBAHKE COJIMJIAPHOCTH M YYBCTBA COLMAIIBHOW OTBETCTBEHHOCTH IO
OTHOILICHHUIO K JIIOJIIM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS, MPEOI0JICHUE
MICUXOJIOTUYECKUX OaphbepoB IO OTHOIIEHHWIO K JIIOAIM C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU;

- OpMUpPOBaHKE SMOIMOHAIBHO HACBIIIEHHOTO M JyXOBHO BO3BBIIICHHOIO
OTHOIICHUSI K MHPY, CIIOCOOHOCTH U YMEHHMsI MepefaBaTh IPYTUM CBOM ACTETHUECKUMA
OITBIT.

Kynemypno-npoceemumenvckoe eocnumanue:

- opMUpOBAHUE ICTETUIECCKON KAPTHHBI MUPA;

- popmupoBaHuE yBaK€HUS K KyJIbTYPHBIM LIEHHOCTSM POJHOTO rOpoja, Kpasd,
CTpaHbl;



- IOBBITIICHUE TIO3HABATEILHOW aKTUBHOCTH O0yYarOIIHXCA.

Hayuno-obpaszosamenvroe socnumanue:

- hopmupoBanue y 00ydaronuxcss HAy9HOTO MHUPOBO33PECHIS;

- popmupoBaHuEe yMEHUS TIOTy4YaTh 3HAHUS;

- opMupoBaHUEe HABHIKOB aHaIW3a W CUHTE3a MH(OpMAIUK, B TOM YHCIC B
npodecCUOHAIBHOM 001acTH.
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OrneHouHple MaTepuaabl MO JUCIHUIUIMHE TEXHOJIOTHUU HCKYCCTBEHHOTO
UHTCIJICKTa , NpeJHA3HAYCHHBI I OICHUBAHUS pE3yJbTaToOB OOYy4YCHHS Ha
COOTBETCTBUE MHIUKATOPAM JOCTHKCHHUS KOMITCTEHITHIA.

OneHuBaHue pe3yabTaTOB O0yUEHHUS 110 AUCIUIUIMHE OCYIIECTBIISIETCS B paMKax
tekymero KoHTposst (TK) u mpoMexXyTodHO# aTTecTanuu, IpOBOAUMBIX IO OAJIIIHHO-
peritunroBoii cucreme (BPC).

1. TexHnoJsiornyeckasi KapTa
o Cemectp 3

PeliTuHrOBEIC NTOKA3aTSIIN
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Paznen. "BBenenue B HelipoHHbBIE CETH" TK 25 0 0-25
Pa3zpnen. "TexHOnOrum HCKyCCTBEHHOTO TK
" 30 0 0-30
MHTEIEKTA
IIpome:kyTouHas aTTecTanus (3a4eT, IK3aMEH, oM 0-45
KII, KP)
3ajanue MpoMeXKyTOUHON aTTECTaIlun 0-15
B nucemenHoit popme no 6uneram 0-30

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

2. OueHOYHBbIe MATEPHAJIBI TEKYIIIET0 KOHTPOJISI K IPOMEKYTOUHOM aTTecTAlH
[IIxana orleHKH pe3yJbTaTOB OOYYEHUS MO JUCHUTLIINHE:

YpoBeHb choOpMUPOBAHHOCTHA UHIUKATOPA KOMIIETEHITUN
o . Hwoxe .
Bricokuit Cpennuit Huszkuit
CpEeIHero
Kon Kon 3amrann-
KOMII HUHIUKATO pOBaHHEIE ot 85 o 100 ot 70 o 84 oT 55 o 69 ot 0 0 54
e- a e3yJILTATHI
p pesy. IIxama oneHUBaHUA
TEHII | KOMIIETeH | OOydYeHHs 1Mo
5051 15054 UCILUTIIUHE HEYI0B-
I et YIIOBIIET- Y
OTJIMYHO XOpouIo JICTBOPU-
BOPUTEILHO
TCJIIBHO
33‘{TCHO HC 3a4TCHO
3HAaTh:
IIK-2 | I[IK-2.1
- I‘J'Iy6OK0 u XOpouIO 3HaCT 3HACT 6aBOBBIe HC 3HACT
COBPEMCHHBIC IIOJIHO 3HACT OCHOBHBIC OJIEMCHTBI CPEO 6330BBIX




CpeIb Cpenb CpeIb pa3paboTku u 3JIECMEHTOB
pa3paboTKu U | pa3paboOTKU U | pa3pabOTKh U (hpertMBOPKOB cpen
bpeitMBOpKH (hperiMBOpKH (bperiMBOpKH Pytorch, pa3paboTKu U

Pytorch, Pytorch, Pytorch, Tensorflow (hpeitMBOPKOB
Tensorflow Tensorflow Tensorflow Pytorch,
- OCHOBBI Tensorflow
TEOpUHU
HEUPOHHBIX
CeTel, B TOM
YHUCIIe
pa3IUYHbIE
APXUTEKTYPHI
HEUPOHHBIX
cerel u
AJITOPUTMBI UX
o0yueHus;
YMeTs:
yMeeT
aHAJIM3UPOBAT
aHAJIM3UPOBAT . yMeeT
b aHaJIM3UPOBAT
MTOCTaBIICHHYIO
MoauduKauu b
3amaqy u HE yMeeT
U HOBBIC MOCTaBJICHHYIO yMeeT
mpenjaraTh oJI0NpaTh
CpencTBa 3a/avy u moI0NpaTh
pelreHus Ha aJICKBaTHYIO
MPOrPaMMHOTO mpeJyiaraTh TEXHOJIOTHIO
OCHOBE TEXHOJIOTHIO
obecrieueHus . penieHus Ha HCKYCCTBEHHOT
TEXHOJIOT U HCKYCCTBEHHO
JUTS CO3TaHUS OCHOBE 0 MHTEJJIEKTa
HCKYCCTBEHHO . T'0 UHTEJUICKTA
MHTEIICKTYa TEXHOJIOT M JUTSL PEIICHUS
ro . | nams perneHus
BHBIX CHCTEM C UCKYCCTBEHHO | IMOCTaBJICHHOMN N
HHTEIIICKTA, MOCTaBIICHHON
HCIIOJIb30BaHU ro 3aJIa4u.
VYmMmeer 3aJ1a4U.
eM UHTEJUICKTA,
. 000OCHOBBIBATH
TEXHOJIOTHIA N 000CHOBEIBaTh
CBO¥ BEIOOD .
HCKYCCTBEHHO CBOI1 BBIOOD;
TEXHOJIOTHH;
TO WHTEIJIEKTa
Bnaners:
Bnaneer Brnaneer Bnageer
MIPOJIBUHY THIM OCHOBHBIMHU OCHOBHEIMM
U CPeJCTBAMHU cpelcTBaMu CcpeAcTBaMu
- cpeACTBaMH CO3/IaHus CO31aHus CO3/TAHUS He sxancer
CO3JaHUs 1 HCHUPOHHBIX HCHUPOHHBIX HEUPOHHBIX o
i 7 . CpelcTBaMHU
o0y4eHus ceren ceTeu cetelt 6a30BBIX P
= Q3JIMYHBIX A3]IMYHBIX Co3MaHus 1
HEHPOHHBIX p p APXUTEKTYP. 06ve
. YCHMSI
cereit ApXHTEKTYP. ApXUTCKTYP. Bnaneer vy
HEHPOHHBIX
Pa3IMIHBIX Braneer Bnaneer 0a30BBIMHU P .
THUIIOB MIPOJIBUHYTHIM | CTAaHJAaPTHBIMHU CcpeacTBaMu ceren
U CpEeICTBAMHU CpelcTBaMHu oGyHdeHus 1
00y4eHHs 1 00y4eHHs U TECTHPOBAHUS
TECTHPOBAHMS | TECTHPOBAHUS cereii.
ceTel. CeTel.




3HaTh:

- OCHOBBI
MIPOSKTUPOBAH
ns1 0a3 JaHHBIX
u HE 3HACT
nHTepelicoB TIIyOOKO | 3HaeT 0a30BbIC OCHOBHBIX
XOPOIIO 3HAET .
1o ITOJIHO 3HAET [TOHATHS MOHSTHH
OCHOBHI 0a3
TUTSL CO3TaHMS OCHOBEHI 0a3 J— OCHOBEHI 0a3 MIPOCKTHUPOBAH
WHTEIICKTYa JAHHBIX U JIAHHBIX H us 06a3 TaHHBIX
MIPOrPaMMHBIX
BHBIX CHCTEM C | TPOTPaMMHBIX . MPOrPaMMHBIX 17§
. nHTEepdelicoB . .
WCIIONIb30BaHU | HMHTEpQeicoB uHTepdericon unTepdericor
eM I1O
TEXHOJOTUM
HCKYCCTBCHHO
ro UHTEIIEKTa
Ymers:
aHAJIM3UPOBAT
ymeer
b
aHaJTM3UPOBAT yMeeT
MoauduKauu
b aHATU3UPOBAT
U HOBBIC
MTOCTaBJICHHYIO b
cpezcTBa HE yMeeT
T1K-2.2 3aga4y u IOCTaBJICHHYIO yMeeT
MPOSKTUPOBAH noaouparth
npeiaraTh 3a/1a9y MoI0MpaTh
us 0a3 JTaHHBIX aJICKBAaTHYIO
pelIeHus Ha npejiaraTh TEXHOJIOTHIO
u TEXHOJIOTHIO
N OCHOBE pellieHust HA | HUCKYCCTBEHHOT
uHTEpJEicoB . HCKYCCTBEHHO
TEXHOJIOI Ui OCHOBE 0 MHTEJICKTa
I1o N 0 UHTEJIEKTa
HUCKYCCTBEHHO | TEXHOJOTHH JUTSL pEIICHUSI
JUTSL CO31aHUS . | nns pereHus
ro HCKYCCTBEHHO | TOCTABIICHHOM N
MHTEIICKTYa MOCTaBJICHHON
HHTEIIJICKTA, ro 3aJIa4u.
BHBIX CHCTEM C 3a1a4H.
Vmeer HWHTEJICKTA,
HCIIOJb30BaHU
00OCHOBBIBaTh | 00OOCHOBBIBATH
eM N .
. CBOI1 BEIOOD CBOIi BBIOOD;
TEXHOJIOTHIA
TEXHOJIOTHH;
HCKYCCTBEHHO
ro UHTEIIJICKTa
Bnaners:
Bnaneer Bnaneer
He Bnaneer
MIPOJIBUHYTHIM OCHOBHBIMHU Bnageer
CpelcTBaMHU
- CPEeIICTBAMHU | W CPEICTBAMHU CpelcTBaMu OCHOBHBIMHU
CO3/IaHHus U
co3nanus 0a3 CO3/1aHus U CO37aHUS U METOJIaMHU
HCIIOJIb30BaHU
JTAHHBIX U WCIIONb30BaHM | WCIIOJIB30BAHU | WCIOJIh30BAHHUS
N s 0a3 TaHHBIX
uHTepdericor s1 0a3 MaHHBIX s 0a3 TaHHBIX 0a3 JaHHBIX U
N u
1o u u nHTEpQEcoB .
. . uHTEpPEiicoB
uHTepdelicoB | mHTEpdEicoB I10 1o
o 1o
3HaTh:
I1K-2.3
BBIYHUCIUTEIHH ‘ OTiuyHO ‘ XOPOIIO 3HAET ‘ Y noBneTBopuTe HE 3HAeT




bIC CPCACTBA U

3HACT SA3BbIK

s3bIK Python

JTHHO 3HAET MPOTPaMMHBIX
KOMILIEKCHI, Python mnu i C++ 361K Python, u
MpUMEHSIEMbIC C++, bperiMBOpKHU 3HAET OJIMH U3 | BBIYMCIIUTEIBH
pu (hperiMBOpKH rIIyOoOKOTO (hpertMBOPKOB BIX CPEICTB,
paspaboTke rIIyOOKOTO o0OydeHwus, rIyOOKOTO MIPUMEHSIEMBIX
MPOEKTOB o0OyueHus, TaKHe KaK oOyueHwus, npu
HelpoceTeil u TaKue Kaxk PyTorch u TaKue KaKk pa3paboTke
WHTEJUIEKTYal PyTorch u Tensorflow, PyTorch u MPOEKTOB
BHBIX Tensorflow, 001auHbIe Tensorflow, HelpoceTel u
CUCTEM; o0auHbIe m1aThOpPMBI obauHbIC WHTEIUICKTyal
-pperMBOpKH 1aThOPMBI IU1st pabOTHI © mIaThOPMBI BHBIX
TIIyOOKOTO IUIS pabOTHI C | HEHpOCEeTIMU IU1st pabOoTHI C CHCTEM;
o0OyueHwus, HelpoceTsIMu HeWpoceTsImMu
TaKHe KaKk
PyTorch u
Tensorflow
YMeTs:
— CO3/1aBaTh,
HPOBOJUTH Ymeer
OTIaJKy CO3/1aBaTh,
MPOTrPAMMBI MPOBOJUTH
noJ OTIA/IKY
MOCTABJICHHYIO | IPOrPaMMEI C
4 porp Ywmeer
3ajady ¢ UCTIOJIb30BaHU
CO03/1aBaTh Ymeer HE yMeeT
YUETOM eM
MPOTPaMMBI C CO3/1aBaTh co3/1aBaTh
IOCJIICAHUX COBPEMCHHBIX
HCTONB30BaHU | TPOTrPaMMbI C | MPOTPAMMbI C
TCOPETUYCCKU HWHTCIIJICKTYyaJl
eM UCIIOJIb30BaHKUE | HCIIOJIB30BAHU
XU BHBIX
o COBPEMCHHBIX M €M
MPAKTHYECKUX | TEXHOJOTHIA, N .
. UHTEJUICKTYaJl | HEHpPOCETEeBBIX | HEHPOCETEBBIX
JOCTHKEHHU B Ymeer . N
bHBIX Moienei Mojeneit
obnactu MPOBOJUTH .
TEXHOJOTHH
HCKYCCTBEHHO BHEJIpEeHUE
ro uaresiekra | ONNX ( Open
u Neural
HEHpPOCETEBBIX Network
TEXHOJIOTHt Exchange )
Bnaners:
OtnuaHO BJIAJIEET
BIIa/IEeT OCHOBHBIMH BIajeet HE BIanecT
— T€XHOJIOTUEHU TEXHOJOTUIMH TEXHOJIOTHUSIMU 0a30BEIMH OCHOBHBIMH
cOOpKHU U c6OpKHU 1 c60pKH 1 TEXHOJIOTUSMU | TEXHOJIOTUAMU
3arycKa samycka samycka cOopKHu U cOopKH 1
HEHPOCETEBBIX | poornaniy ¢ TPOTPAMM ¢ 3aIrycKa 3aIrycka
Mozenen B WCTOJB30BaHM | WCIIOJIB30BaHU HpOTrpaMM € IpOrpaMm ¢
pexxume eM eM WCTIONIb30BAaHUE | HCIIOJIb30BaHU
OOYHeHUS M | pejinoceTeBBIX | HeHpOCETEBBIX M M
uHpepeHca. MoTyJIei, MojTyieii, HEHpOCETEeBBIX | HEHPOCETEBBIX
BIIazieeT BIIasICET MOZYJICH. MoAyen
TEXHOJIOTHEH TEXHOJIOTHEH




uH]pepeHca,Ha nHpepeHca.
np., ONNX
RUNTIME
3HaTh:
- OTJINYHO 3HAET
XOPOILIO 3HAET
BBIYUCIUTENBH | TMPOLEAYPHI
IpOLIETyPHI
bl€ CPEACTBA M | TECTUPOBAHUS 3HAeT OJIUH U3 HE 3HaeT
TECTUPOBAHMS .
KOMIUJIEKCHI, | KOJa Ha SI3bIKe (pelMBOPKOB | BBIUYUCIUTEIIHH
KOJIa Ha SI3bIKE
MpUMEHSIEMBbIC Python nnn Python rIyOOKOTo BIX CPEIICTB T
I
pu C++, Cit o0y4eHus, METOJIOB,
TECTUPOBaHUH | (HperMBOPKHU o eﬁMB(; a o0adHbIe MIPUMEHSIEMBIX
KOJIa IPOEKTOB rIIyOOKOTO P 60Kopo miat(opmel pu
o o T T
HelipoceTel U o0OydeHus, o 6y . JUTst paboOThI C | TECTUPOBaHUS
YCHU o
HUHTCIIJICKTYall TEXHOJIOI'nnu y ’ HEUPOCETAMU Koaa,
MHCTPYMEHTBI
BHBIX TCCTUPOBaHUA
Tensorboard
CHUCTEM; Tensorboard
YMers:
Ymeer
CO3/1aBaTh,
—IIPOBOJIUTH YMmeer
HPOBOJUTH
pedakTopuHT, oTIANKY 1 MIPOBOJIUTH Ywmeer HE yMEET
-2, TECTUPOBAHUC TECTUPOBAHUC IIPOBOJUTH IIPOBOIUTH
[K-2.4 P TECTHPOBAHNE P P P
KoJa cora NpOrpaMMBI C | TECTHPOBAHUE | TECTUPOBAHHE
pit
HPOTPaMMBI C UCIIONIb30BAaHH | TIPOTPaMMBI C | HPOTPaMMBI C
POrP IIPOIPaMMBI C porp POTp
y4eToM eM UCIIONIb30BAaHKE | HCIIOJIB30BAHH
. UCTIOJIb30BaHU
JTOCTH)KEHHH B . COBPEMEHHBIX M eM
M v o
obnactu UHTEJUICKTYaJl | HEHpPOCETEeBBIX | HEHPOCETEBBIX
COBPEMEHHBIX . .
HCKYCCTBEHHO BHBIX Moienei MoJeneit
MHTEIUIEKTYall .
'O HHTCJIJICKTA TEXHOJIOI'nnu
BHBIX
TEXHOJIOTHI
Bnagers:
. OTJIMYHO BJIaJieeT BJIaJieeT HE BIIaJICET
— TEXHOJIOTUEH
6 BJIa€€T OCHOBHBIMH 0a30BBIMH OCHOBHBIMH
cOOpKH U
13 pC a TEXHOJIOTUAMHA TEXHOJIOTUSIMN TEXHOJIOTUSIMHN TEXHOJIOTUAMHN
ITYCK
amy TECTUPOBaHMS | TECTUPOBAHMSA | TECTHPOBAaHHUsS | TECTUPOBAHUS
HeHpoceTeBbIX
. MIPOTPaMM C MIPOTPaMM C MIPOTPaMM C MIPOTPaMM C
MOZETEH B porp porp porp porp
WCIIOJIb30BaHM | WCIOJIB30BAaHH | WCIOJB30BaHHE | HCIIOIb30BAHU
pexume
eM eM M eM
TECTUPOBAHUS . . . .
HEHUPOCETEBBIX HEUPOCCTEBBIX HEUPOCCTEBBIX HEHUPOCETEBBIX
u uH(epeHca . . . N
MoOJTyien MoOJTyJIer MOJTyJICH. MoJTysen

OnLeHKa «OTJMYHO» BBICTABIISIETCS 3a BBINOJIHEHUE HNOJHOE BbINOJHEHUE
nabopamopuelx pabom & cemecmpe; 21yO0OKoe NOHUMAHUE NPUHYUNO8 NOCMPOEHUS,
Memo008 U MexHoA02Ull 00yYeHUsl HeUPOHHBIX cemeli, NOHUMAaHUe MempuK 00yyeHus,
3HAHUEe  OCHOBHBIX  MEXHOAO02UU  UCKYCCMBEHHO20  UHMENIeKma, NoaHvle U
cooepacamenvhble OMEembl HA 8ONPOCH buiema (meopemudeckuti U NPAKMu4ecKull

80NpOCYbL)



OneHka  «XOpOLIO»  BBICTABISIETCA 32  BBIMOJHEHUE  GbINOJHEHUE
1abopamopHuix pabom 6 cemecmpe, NOHUMAHUE OCHOBHBIX NPUHYUNO8 NOCMPOEHUS U
Memooo8 00yueHUsi HeUpOHHLIX cemell, NOHUMAaHUue Mempux oOyueHus, 3HaHue
MEeXHONI02ULl UCKYCCMBEHHO20 UHMELIEKMA, CO0epHcamenbtble Omeemsl Ha 60NPOChl
ounema (meopemudeckutl U NPaKmuieckui 60Npocol)

OneHka «yJA0BJIE€TBOPUTEIbHO» BBICTABJISICTCS 32 BBINIOJHEHUE GblNOIHEHUE
n1abopamopublx pabom 6 cemecmpe, YaACMUyHOe NOHUMAHUE OCHOBHBIX NPUHYUNOS
HOCMPOEHUsL U Memo008 00VUeHUs HeUPOHHbIX cemell, 3HaAHUe MempuKk o0y4eHus,
omeembl HA 8ONPOCHL bunema (meopemudeckul U NPaKmuyecKuil 60npocyl)

OneHka «Hey/I0BJIETBOPUTEJIbHO» BBICTABISETCS 3a cCJlad0€ W HEMOJHOE
BBITIOJTHEHHE J1a0OpPAaTOPHBIX W MPAKTUYECKUX pabdOT B CEMECTpE; HE3HAHHE W
HEMOHUMaHuEe 0a30BBIX MPUHIIMIIOB TMOCTPOCHUS HEUPOHHBIX CETEW; HEMOJHOE U
HESICHOE BBINIOJHEHUE TEOPETUYECKOI0 BOIpoca OujeTa; HECOCOOHOCTh OOBSICHUTH
POrpaMMHBIN KOJT IO MPAKTHYECKOW YacTH OusieTa.

3. IlepeueHnb O1IEHOYHBIX CPEICTB

KpaTkasi xapakTepucTuKa OIEHOYHBIX CPEJCTB, MCIIOJIB3YEMbIX MPHU TEKYIIEM
KOHTpPOJIC yCIEBAEMOCTH W TMPOMEXKYTOYHOM aTTecTali OO0yJaroIerocs IIo
U CIUATIIINHE:



4. IlepeueHsb

KOHTPOJIbHBIX

3aJJaHUl WM HHBbIE

MaTepuabl,

HeoO0XoauMble VISl OLleHKH 3HAHMI, YMEHHIl M HABBIKOB, XapaKTePU3YIOIIUX
Tanbl GopMUPOBaAHHUS KOMIIETEHIIUH B IPpoLiecce 0CBOEHUS TUCUMILINHBI

Jas Tekymero kourpoJs TK1:

ITIpoBepsiemast komnerenuus: [1K-2.1: Bri6upaer COBPEMCHHYIO
apXUTEKTYpY U cpeny pazpadborku [10
[1K-2.2: IIpoektupyet 6a3y naHHbIx u uaTepdeiic [10
Tect
Bonpoc BapuaHTbl oTBETa oTBeT

Mopg MCKYCCTBEHHbIM
MHTennekTom B Poccuum
NOHMMAETCA

KOMMJIEKC TEXHOJIOTMYECKUX PELLEHM, NO3BOAIOLLNIA
MMUTUPOBATb KOFHUTUBHbIE GYHKLUM Yes0BEKA

caMooby4eHuMe 1 NoUCK pelleHnin 6e3 3apaHee 3a4aHHOI0
anroputma

KOMMJIEKC TEXHOJIOTMYECKUX PELLEHM, NO3BOAIOLLNIA
noJly4aTb NPU BbINOJIHEHNUN KOHKPETHbIX 33434 pe3y/bTaTbl,
COMNOCTaBMMblEe, KaK MMHUMYM, C Pe3y/ibTaTamMu
WNHTENNIeKTYaIbHOWN AeATeNIbHOCTU YesI0BEKA

BCe BbllleONMMUCaHHOE

HelipoceTteBbimu
TEXHONOTMAMM Ha3bIBaOT

KomMmnnaekc MHd)OpMaLI,VIOHHbIX TeXHOﬂOFMVI, OCHOBAHHDbIX
Ha NPUMEHEHUN KOMMbIOTEPHbIX ceten

TEXHO/0rnM,
MCKYCCTBEHHDbIX

KOMMJIeKc MHPOPMALMOHHDbIX
OCHOBAHHbIX HAa  MPUMEHEeHUU
HelPOHHbIX ceTen

VIH(I)OpMaLI,MOHHbIe CNCTembl NOUCKa

MHGOPMALMOHHbIE TEXHO/IOTUM YNPABAEHUSA

Anroputm o0byyeHuns
WMCKYCCTBEHHOW  HEMPOHHO
CeTU 3aKaHUYMBAETCA, Koraa

AOCTUTHYTO  3aflaHHOe  3HayeHue cpeaHen  (Mam

MUHWMA/IbHOM) OLLINBKK

CeTb Mcyepnana BOSMOXKHOCTM 06yyYeHus (owmnbKa
nepecTtana YMeHbLLATbCA OT 3MOXM K 3noxe)

I'IpOlZﬂ,GHO onpegeneHHoe Konndecrtso anox

No6oit 0TBET U3 NepeunCIeHHbIX

Kakne ¢pyHKLMM BbINONHAET
nporpamMmHan peanusaums
BXOZ4HOrO c/10A

BbluncnaeT Nnpor3BOAHYHO A5 aAropUTMa 06paTHOro
pacnpocTpaHeHUs OWMBKMN.

MepepaeT BXoAHOM BEKTOP CUrHANOB Ha NepBbli

KoTopbix paBHbl 10, -20, 5, 4 u
COOTBETCTBYHOLLMNE BECA
cBaAsen pasHbl 0.8, 0.5,0.7 n

MHOTOCNOMHOTO CKPbITbIN CNOA.

nepcenTpoHa? Ypanset "wym" us curHana.
TpaHcAnMpyeT CMrHan Ha BbIXOAHOW C/IOM MHOFOC/IOMHOIO
nepcenTpoHa.

HeWpoH j nonyyunn Ha Bxoa, -1.8485

CUTHanN OT YeTbIpex APYrux 0,5

HEelpPOHOB YPOBHM -0,4621

BO3DOYXKAEHMNA, 3HAYEHUA 0,2449




-0.5 cooTBeTtcTBEHHO.
BblumcaunTe curHan Ha Bbixoae
j-ro HelpoHa B cay4yae, ecim
bYHKLMA aKTUBaLMK
HEMPOHOB ecTb
rmnep6oanYeCcKnin TaHreHc.
BbibepuTe NnpaBubHbIA OTBET:

MNporpammHo
HeMpOHHanA

peanunsosaHa
cetb C OoAHMM
CKPbITbIM cnoem 7
aKTUBALMWOHHOM bYHKUMen
curmomnpa. Y cetn 1 Bxog, 3
HEMPOHA B CKPbITOM CNOE WU
oauH BbIxod. YTo OyaeT Ha
BbIXO4e CeTU B C/ay4vae, eciu
Ha Bxoge 1, Bce Beca paHbl 1 u
cmewteHue 0.

X /®\y

0,7311

2,1932

Yto npeactaBndetr  coboi
anropuT™ «0byyeHus
WCKYCCTBEHHOM  HEMWpPOHHOM
cetn»?

npoueaypy NoACTPOMKM CUTHANOB HEMPOHOB

npoueaypy NOACTPOMNKMN BECOBbIX 3HAYEHMIA

npoueaypy BblYMC/IEHMA MOPOroBbiX 3HAYEHWUM
bYHKLMI aKTUBALMM

ana

MporpammHan peanmnsaumn
O4HOC/IOHOMO NepcenTpoHa
Nno3BONAET pellaTb 3a4a4n

annpoKcMmaumm GyHKumi

pacno3sHaBaHua obpas3os

Knaccndukaummn

Kakas apxuTeKkTypa | MHOrocnoiHbIN nepcenTpoH
NCKYCCTBEHHOMW  HEWPOHHOM | PeKyppeHTHble HeliPpOHHbIe ceTn
cetn bonblue noaxoauT Ana | CeepToUHble HEMPOHHbIE ceTH
pa3paboTKu anropuTMosB
aHanu3a €CTeCTBEHHbIX
A3bIKOB (TEKCTOB).
Ona  ¢yHKumMn  aktuBauuu | -1
rmnepbonnyeckni TaHreHc | 0
th(z) = S 1
BbIYNCINTE, | Mpepen He cywecTeyeT
lim th(z) 5

Yyemy paBeH z oo

Ona pa3paboTkM anropuTmos
M NPOrpamMMmHbIX CpPeacTs AnA
AETEKUMM U TPeKMHra B
cucTtemax BuAaeoHabaoaeHus,
MCMNONb3YIOTCA HeMpPOHHble
cetu

ResNet

YOLO

SSD

GAN




Kakoi ¢perimBopk rnybokoro
obyyeHna umeet uHTepdenc

ans pa3paboTKku
NPOrpPamMmHbIX CpeacTB  Ha
A3blKe  MPOrpamMmMupoBaHMUA
Python pna ob6yyeHua wu

3anycka MHC?

CNTK

Tensorflow

PyTorch

Bce nepeuncneHHble

BxoaHoe nsobpaxkeHue nmeet
pasmep 32 Ha 32. Kakoro
pasmepa nosyuymTca pesynbTtat
CcBEPTKM B PyTorch 5 Ha 5 6e3
padding, co stride=(1,1), ecau
Ha BbIXo4e AOJ/IKHO ObiTb 6
KaHanos?

torch.Tensor pasamepom 6 Ha 14 Ha 14

torch.Tensor paamepom 28 Ha 6 Ha 6

torch.Tensor pasamepom 6 Ha 28 Ha 28

torch.Tensor paamepom 6 Ha 5 Ha 5

CKO/IbKO NapameTpos B
cBepTKe pasmepom 3x3,
KOTopasa NpUmeHAeTca K
TpexKaHaNbHOMY
nsobparkeHnto? He cuntaite
CNOM aKTMBALUUK, He
yuuTbIBanTe bias.

3 napameTpa: CTO/NIbKO e, CKOJIbKO N KaHa/10B8

9 Bcero: mbl HaknagbliBaem OAHY N Ty e CBEPTKY Ha
Ka)l-(ﬁ,bll‘a M3 TpeEX KaHanos

9 VYHMKanbHbIX -- BCero 27,
napameTpbl O4MHAKOBbIe

HO ANnAa BCeX KaHa/oB

27 napameTposB: 3X3 ANA KaXKA0ro U3 Tpex KaHanoB

Onsa  KakoW  apXMTEeKTypbl
CBEPTOYHON HEWPOHHOM ceTn
XapaKTepHo obxogHble
coeguHeHun

(skipconnections),
npobpacbiBatowme rpagmeHT
ownbKM B 06X04 CBEPTKM

VGG

AlexNet

ResNet

GoogleNet

YKaxkute owmnbky npu paborte
¢ ontumusatopom B PyTorch
npu pa3paboTke nporpammbl
0by4yeHnA HEMPOHHOM ceTu.

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

optimizer.step()

optimizer.zero_grad()

optimizer.backward()

Bomnpocer

1. ®yHKUMSA MOTEPh U ONTUMU3ALMS MapamMeTpoB HellpoHHOU ceTu. BriBog PII

n3 MCTOAa MaKCHUMAJIbHOT'O HpaBI[OHOI[O6I/I$I.

2. OOyueHue HeEHpOHHOU
BO3HUKHOBEHUSI.

3.

4.

5.
Softmax.

6.

7. MHOTrOCJIOWHBIA

NePIEHTPOH.
[Ipeononenre orpaHu4YeHUs] TUHEHHON pa3IeIMMOCTH U pElIeHUe MPOOIEMBbI

CCTHU C ITIOMOIIBIO ajJiropurma

OueHka KauecTBa HeMpoceTeBbIX Mojeneil. OCHOBHbIE METPUKH.
CBépTouHble HelpoHHBIE ceTu. Onepanns CBEpTKH, KacKaj CBEPTOK.
ApXUTEKTYpPbl HEUPOHHBIX CETEH IJIsi MYJIBTHUKIACCOBBIX Mojelieil. OyHKIus

ApPXUTEKTYpbl HEHPOHHBIX CETEH JJI1 MoJieielt OMHapHOH KiaccupuKauu
byHKIMA.

[IpencraBnenne  OyneBbIX

HCKIIOYAaIICTO «HUIN». TeopeMa KOJIMOFOpOBa.

o0paTHOrO
pacnpocTpaHeHuss OmUOKK. I[loHATHE TmapanWua CETH M IPHYHUHBI  €ro



8. Omeparnus nexonBosroruu. Transposed convolution layer.

9. AunropuT™m 00paTHOTO pacrnpocTpaHEeHHUs OMMOKHU. JJOCTOMHCTBA U HETOCTATKH
aJropurma. Ilousitue Imapajn4da CCTU U IIPUYIUHBI CI'O BOSHUKHOBCHUA.

10. BazoBas apxutekTypa HeMpOHHBIX ceTel. [Ipunnunbl noctpoerusi. OCHOBHBIE
(GYHKIIUU aKTHBALIUH.

s Tekymero kourpoJs TK2:
[Iposepsiemass kommnerenuus: [1K-2.3: Coznaer kox I1O ¢ ucnonab3oBanuem
a3bika nporpammupoBanus; [1K-2.4: Tectupyer kon I10

Bomnpoc BapuanTsl oTBeTa OTBET

B KaKHux obnacTax OICHKA BCPOATHOCTH 6aHKpOTCTBa;

DKOHOMHUKHM  NPHUMEHSIOTCA | pacrio3HaBaHuE 00pa3oB (TEKCTa, MOAMICH);

QITOPUTMBI ~ HAa  OCHOBE | 33Ja4d KJIACCU(PHUKAIMU M CErMEHTALUU 3KOHOMUYECKHX
HCKYCCTBEHHBIX HEUPOHHBIX | 00BEKTOB

cerei? BCe NepevncJeHHbIe
[IporpammHO peann3oBaH 0,9951

HEHpOH ¢ pyHKIHEH 1

aKTUBaI[UM TUIIA -1

runepOoaMYecKuii TaHreHe ¢ | 0,9981
TpeMsi BXOAaMU U HEHPOH
cMmeleHus. Bxoael Bce

paBHBI | U Bce Beca Takxke
paBHHI 1, a cmemenue 0,5.
Yemy OyzaeT paBeH BBIXOJ

HelpoHa?

B nporpamme HeipoHHOM 0,25
CETH HEHWPOH j TIONyYHII Ha 0,6225
BXOJ CUT'HAJI OT YEThIpEX 0,3775
JIPYrUX HEMPOHOB YPOBHU -1,5415

BO30YX/ICHHUS, 3HAYCHUS
KoTophIx paBHbl 10, -20, 5, 4
Y COOTBETCTBYIOIIUE Beca
cBsa3elt paBuel 0.8, 0.5, 0.7 u
-0.5 COOTBETCTBEHHO.
Beruncnute curnan Ha
BBIXOJI€ ]-TO HEellpoHa B
ciy4dae, eciu QyHKIUS
AKTUBAIIMU HEUPOHOB €CTh
JIOTUCTUYECKAsi CUTMOU/IA.
Bri6epute npaBuiibHbIN
OTBET:

B mporpamMMHO# peanu3anuy | eciiy HaiIETCs TaKOW HEHPOH J, YTO
. .

OJTHOCJIOMHOI0 TEepCcenTpoHa Sawi <0

Ha BXOJ TIIOJAeTCA BEKTOP | il

(X1..Xn). B xakom ciy4ae | ecim [Id KaKaoro Helpona j OyaeM UMeTh
|,

BbIXOJ0M 6y,£[eT HYJICBOU Za;-wfr <]

BEKTOP? i

eCJIu ISl Ka:KI0ro HeilipoHa j OyaeM HMeThb




n .
Sawl <o
i=I

€CJIM HaWJIeTCsl TAKOW HEUPOH J, UTO

I .
Dawl =6
i=I

Haiinure npon3BoaHyr0 3TOU
(GyHKLIMU aKTUBAaLUU
th(z) = -

e’ —e
erre =

N BBIpa3uTe

pe3ynbrar uepe3 (YHKIUIO
th(x)

1-th?(x)

1+th’(x)

th(x)-1

th’(x)

Kakas apXUTEKTypa
HUCKYCCTBEHHON HEHPOHHOM
ceTn Ooub1ie BCETO
MOAXOIUT JUIsl  pa3paboTKu
QITOPUTMOB U TTPOTPAMMHBIX

[TonHocBs3HAs
MIePCENTPOH)

HEWpPOHHAs CEThb (MHOTOCTOMHBIN

CBeproyHasi (KOHBOJIIOIMOHHAS) HEHPOHHAS CeTh

PexyppeHTHas HeMpOHHAas CETh

Cpe/CTB pacro3HaBaHHS
o0pa3oB " aHaIM3a

M300pakKCHUI?

[lycts B nporpamme | MSE

ABTOMAaTHYECKOTO MAE

pacniosHaBanus pykonucHbix | CE (Cross Entropy)

uapp or 0 1o 9| BCE (Binary Cross Entropy)
HCIIOJIb3YETCS CNN c

aktuBammei softmax. Kakyro
GyHKIUIO MIOTEPh BBI
BbIOepeTe?

AyFMeHTaIII/Iﬂ JaHHBIX
MMPUMCHACTCA IJIA

yBeJIu4eHusi 00bemMa odyuarouieii BbIOOpKH

YBCIIMUCHUA CKOPOCTHU 06yquI/151

HOpMaJIM3aluu
00pbOBI ¢ epeodyyeHneM

C MOMOIIbIO kakoro | 1

MUHUMAaJIBHOTO gucna | 3

HEWPOHOB B CKpBITOM clo€ | 4

MHOT'OCJIOMHOTO 5

IepcenTpoHa periaercs

npobnema XOR ?

s pazpabotku anroputmon | GAN

U MPOrpaMMHBIX cpeacTB 17 | ResNet

peuenus 3agaud | LSTM

Kkinaccuukanuu B cucremax | VGG

KOMIIBIOTEPHOTO 3peHus

HCIIONB3YIOTCS ~ HEHPOHHBIE

CETH

[Ipu nocrpoenun
QITOPUTMOB O0yUYEHUS
HEUPOHHOU CeTH OOBIYHO
maTaceT AeJIIT Ha 2

yacTu train u test mim Ha 3
yacTu: train, validation,
test. Iy1s1 4ero Hy»HO Takoe
nenexue?

Ecmu 06yanI>cs1 Ha IIOJIHOM JaTacC€TE€ B Ha HEM XK€ ICIaTh
BaJIngali0, TO MOKHO HC 3aMCTUTD Hepeo6yquI/151

Validation HyxHa, 4TOOBI MOAOOpPATh THUIEpPHAPaAMETPhI
ceTu

Test HyxeH s (UHATBHON OILIEHKH KadecTBa PaOOTHI
CeTH

Bce Bbilenepe4yncieHHoe




Kakas nporpammHas | Tensorflow
Ooubnuoteka He mpuMeHsiercs | Torch
TSI TITyOOKOT0 00yueHus? NLTK
CNTK
[Tpu nanmcanuu nporpamm B | d[0] + c[2]
PyTorch kakas omneparus ¢ c%d
TeH3opami 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]])
IMO3BOJIACT ITOJYUUTH
CJIeIYIOLUNA BBIBOA?
tensor([[O., 1., 1., 1.],
[1.1.,1, 1],
[1.1.,1., 1],
[1.,1.,1,1],
[1.,1.,1,1]D)
[Tycts MaTpHIa MPU3HAKOB [[-4, 3],
paBHa [-9,5]]
[[4! 2! '1]! [[3’ '4] )
['61 O, 5]; ['9 ,5]]
[31 21 2]]! [['91 5] )
a AIpo CBEPTKHU — [3,-4]]
[[0, 1, 2], [[-4,3,1],
[1, -1, 0], [1,0,-2]]
[1,0,-2]]
Kaxkos 6y,[[eT pe3yiibTaTt
IMPHUMCEHCHUSA CBEPTKHU CO
stride=2, padding=1?
B mporpamme na PyTorch | 13
ucxonubiii torch.tensor 6wur | 169
pazmepom 13x13x384. | 384
Ckonpko (GUIBTPOB AOKHO | 64896
ObITh B CBEpPTKE, KOTOpAs
BBIJIAET torch.tensor
pa3zmepom 13x13x3847?
Bonpocut
1. Perynsapuzanuss HeWpOHHOMN Perynsapuszanus
Tuxonosa, Lasso — perynspusanus
2. Perynsapuzamnus u npopexxuBanue HEWMpoHHOU ceTu. [Ipsimoit m oOpaTHBI
Dropout.
3. Metoaet  rimyOokoro  obyuenus.  Hopmanuzarms
HOpMaJn3alus.
4, Texnonoruss mnepemaun oOydeHuss Transfer Learning. Vcnons3zoBanue

npeno0yUYEHHBIX CETEH.




S. ABTOdHKOMIEphl. OCOOEHHOCTH apXHUTEKTYphl W OOy4YeHUsS DJHKOJAEpa W

JeKoIepa.
6. PexyppentHbie Helipornbsie cetu. Apxutekrypa GRU (Gated recurrent unit).
7. PexyppentHbie HeiiponHbie ceTu. Apxurektypa LSTM (Long Short-Term
Memory).

8. I'eneparuBHO-cocTsizatenbHble HeipoceTu (GAN) u style transfer.

9. ®dpeitMBopk riaybokoro odyduenus Tensorflow

10. ®peitmBopk rirybokoro odyuenus Pytorch

JlJist MIpOMEeKYTOYHOM aTTeCTAlUM:

ba3oBbIe BOIIPOCHI K 3K3aMEHY

1. Maremaruueckasi MOCIIb OMOJIOTHYECKOTO HEelpoHa. JIeHApUTHI, aKCOHBI, CHHAIICHI.

2. TexHOJIOTHH UCKYCCTBEHHOT'O MHTEIIEKTA, 00JIaCTH IPUMEHEHHUS M PelIacMble 3a/1auH.

3. bazoBas apxutekTypa HEeWpoHHBIX cerell. [IpuHiunsl moctpoeHus. OCHOBHbBIE (YHKIUU
AKTUBAIIHH.

4. llepuentpon Poszenbnarra u mnpaBuno Xe606a. Teopema 0 CXOOMMOCTH alropuUTMa
oOydeHus NeplenTpoHa A TMHEHHO-pa3aeauMbix MHOkecTB. [IpoGiema XOR.

5. MmHorocnoinbiii  nepuentpoH. IIpencraBnenune OyneBbix ¢ynkiuil. Ilpeomonenue
OTpaHUYEHUS JIMHEWHON pa3IeNMMOCTH M pEHICHHE MPOOJIEMbl HCKIIOYAIOIIETO «HIIH.
Teopema Konmoropoga.

6. OOydeHue HEWPOHHOU CETH C MOMOIBIO ANTOPUTMA OOPATHOTO PACIIPOCTPAHEHUS OILIMOKH.
[TonsTHE Mapanuya ceTH ¥ MPUYUHBI €r0 BOZHUKHOBEHUS.

7. @OyHKUUA TOTEPh M ONTUMHU3ALUS MMapaMeTpoB HEWpOHHOU ceTu. BriBox ¢yHKIMU mOTEph
U3 METO/1a MaKCUMAaJIbHOTO IPaB0No100us.

8. IIpobnema 0Bpa)xxHOCTH MOBEPXHOCTH (PYHKIIMOHAJIA OMIUOKHU U €€ YaCTUYHOE IPEO0I0JICHHE
¢ momMotkio BBeaeHUs: MmomeHTa (Nesterov momentum).

9. OO6yuenue ¢ momoIikio backpropagation va ocuose anropurma RMSProp.

10. O6yuenue c¢ momormipio backpropagation wa ocHoBe anroputma Adaptive moment
estimation.

11. TIpoGnema ncuesaromiero U B3pbIBaroIierocs rpaauenta. [lonstue «ymupatommuii» ReLU.

12. Ouenka kauecTBa 00ydeHuss. OCHOBHBIC METPHKH 3a7a4 KJIaCCH(PUKAIIH.

13. [TocTaHOBKA M peIIeHUE 3a/1a9U PETPECCHH C TIOMOIIBIO HEHPOHHOM CETH.

14. [loctaHoBKa U pelieHue 3aaun OMHAPHON KJIacCU(UKALUU C TTOMOIIBbIO HEHPOHHBIX CETEH.

15. ApxuTeKTypbl HEWPOHHBIX CeTeH /A1 MHOTOKJIACCOBBIX Mojenel. BeposTHocTHas mepa
NPUHAIIEKHOCTH K Kinaccy. Dynkius Softmax.

16. Ceéprounbie HelipoHHble cetu. Omepanus ceeptku (1D, 2D). fAnpo ceprku. Kackan
CBEPTOK.

17. bazoBble NPUHIIMIIBI TOCTPOEHUS CBEPTOUYHBIX HEUPOHHBIX CETEH.

18. Apxurektypa Inception (inception 6yiox). Training head.

19. Apxwurektypa ResNet (residual 6:10k). SKkip-connection.

20. ITepeoOyuenne u metosl 00psOBI ¢ HUM. AyrmenTanus. Early stopping

21. Perynapuszanust HelipoHHo#M cetu: "weight decay". Perynspusauums TuxonoBa, Lasso —
perynspuzanus.

22. Perynsipuzanus ¥ MpopekuBaHue HEMPOHHOM ceT. Dropout.

23. Hopmanu3zaius gansbix - batch-mopmanuzanus (batch_norm, layer_norm). Beruncienue
CTaTUCTHK MPH 00yueHuu u Banuaammu (train/eval).

24. Texnonorus “nepenaun 3HaHui” Transfer Learning (fine tuning, feature extraction)



25.

26.

217.

28.
29.
30.

31.
32.
33.
34.
35.

36.

37.
38.

CemaHTHYeCKasi CETMEHTAIMsI ¢ TOMOILBIO TIy0okoro oOyueHus. [lomHOCBEpTOUHBIE CETH
(FCN). Oniepanust nexonBosronuu. Transposed convolution layer.

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

Meroabl MmacmTabupoBanus uiss omepamuu  upsampling u  downsampling. Dilated
convolution.

['enepaTuBHBIC MOAETH U ABTOIHKOJEPHI.

Bapuanuonnsie aBTo3akoaepsl (VAE). luseprennus Kymnp6aka-Jleionepa.
I'enepatuBHO-cocTsA3aTenbHble HelpoHHbIE ceTH (GAN) M HEHPOHHBIM CTWIb IEpeladyu
oOydenus (Ha mpumepe style transfer).

PexyppeHTHBIE HEMPOHHBIE CETH U CIIEIU(HUKA UX 00ydIeHUsI.

I'my6okoe ooyuenne B NLP. Knaccudukarus texctoB ¢ momornisio CNN 1 RNN.
Apxwurektypst LSTM (Long Short-Term Memory) u GRU (Gated Recurrent Unit).
Mexanusm BauManus (Attention).

OpeiimBopk  Timy6okoro oOyuenust PyTorch. ABromarmueckoe auddepenunpoBanue.
[Mpununel noctpoenus HelpoHHbIX ceteid B PyTorch: ¢yHKunoHambHBI M OOBEKTHBIN
MOJIXO/I.

OpeliMBopk Tiybokoro ob0ydenus Tensorflow. Boruncnurensubsiii rpad. Iloctpoenue
HEWPOHHOIT ceTu U ee oOy4enue. Tensorboard.

WNudepenc neiipocereBbix mozeneit. ONNX.

Mexanu3M BHEMaHus. Apxutekrypa Transformer.

TunoBwle 3a1a49u:

1.

2.

PeanuzoBarh U 00yuuTH CETh JUIsl TIPEACKA3aHUS JIOSUIBHOCTU KIMEHTOB
COTOBOTI'O OmepaTopa (J1aTaceT y npernoaaBaTesis)

PeanuzoBaTh CBEPTOUYHYIO CETh, OOYUUTh CETh U MPOBECTU KiIacCU(PUKAIIIO
torchvision.datasets.FakeData. CoctaBute confusion matrix. [locTtpoutsb
rpaguku accuracy u loss nHa Bamupanuu. [lpoBectn aHanmmu3. YmeTh
O0OBSICHUTH CBOM KOJI.

PeanmzoBath ResNetl8 nns CIFARI1O ( torchvision.datasets).

N3 Oubnuorexku torchvision (ctaBuTcs BMecTe ¢ pytorch), MoxHO
ummnoptupoBaTh ResNetl8 komanmoit from torchvision.models import
resnetl8

HobaBbre L2-perynsipuzanmio. B PyTorch ona aktuBupyercs ¢ momoIbto
napameTtpa weight decay B ontumuzatope. 3HaueHHE OOBIYHO BBIOMPAIOT 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 Banuaanuu.
[IpoBectu aHanu3 00yueHus. Y METh OOBSICHUTH CBOM KO/I.

C nomomipio dperimBopka PyTorch mist pemenust 3agaun Kiaccuukaim
peann3oBaTh HEMpoHHYIO ceTh apxuTekTypsl VGG. [IpoBectn oOyueHue Ha
natacere EMNIST (torchvision.datasets) B Google Collaboratory.
[Toctpouts rpaduku accuracy u loss Ha BamuaaIuy.



10.

[IpoBecTn aHanM3 BAWSHUS THIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MHC.

C nomompto ¢peiimBopka PyTorch st pemenus 3agaun kiaccudukanuu
peanu3oBaTh HEHPOHHYIO Ce€Th apXuUTekTypsl MobileNet. IIpoBecTn
oOyuenne Ha pnaracete FashionMnist ( torchvision.datasets) B Google
Collaboratory. I[ToctpouTs rpaduku accuracy u loss Ha BaMIaINH.
[IpoBecTn aHanu3 BAMSHUS TUIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennor MHC.

Peanu3oBath CBEpTOUHYIO CETh, O0OYUNUTh CETh M MTPOBECTH KJIACCU(PUKAIIUIO
torchvision.datasets.FakeData. Iloctpouts rpaduku accuracy u loss Ha
BAJIUIALINH.

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

C mnomompbio ¢peiimBopka PyTorch peannmzoBath HEHPOHHYIO CETh
apxutektypsl  DenseNet. Pemmuts 3amaduy  kiaccupukanuu s
FashionMNIST u3 6ubnuotexu torchvision.datasets. CoctaButh confusion-
matrix. ['paduxu accuracy u loss Ha Bamumanuu. [IpoBecTn anamu3
00yueHus. YMeTb 0ObSICHUTD CBOM KOJI.

[IpoBectn OuHapHyro kiaccudukamuio B ML-3amaue (matacer vy
npenojaBarensi). Pa3genuts BBHIOOPKY Ha 0O0ydYarollyr0 U KOHTPOJIBHYIO.
OO6yuuth ceTh. OLIEHUTH Ka4eCTBO OOyUCHHUS.

Pemenne 3amaum perpeccuu ¢ TMOMOIIbIO HEHPOHHOW ceTu (JaTaceTr y
MPEno1aBaTess).

OOyuuTh HEHUPOHHYIO CE€Th IS 3aJauyd MpeAcKa3aHus 3a00JIEBAHMUS.
[Toctpouts rpadguku accuracy u loss Ha Bamupanuu. IlpoBectu anamus.
VYMeTh 00BACHUTE CBOU KOI.
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