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1. Heanb, 32124 U IVIAHUPYEMBbIE Pe3yJIbTATHI 00yUeHUS MO AUCIHUILINHE
(Lenwv u 3a0auu ocsoenus ducyuniunsl, coomeememayrowue yenu OI)

Lenpto ocBOeHUS AMCHMUILUIMHBI JIOKYMEHTalusi W cepTU(UKAIUS CUCTEM
HMCKYCCTBEHHOTO HHTEJUIEKTa SBIIETCS L[enpt0 OCBOGHUS AUCUUILIMHBI SIBIISETCS
dbopMHUpoBaHUE Y CTYIACHTOB  TEOPETHYECKUX U MPaKTUYECKUX 3HAHUM O
COBPEMCHHBIX  HAIIPABICHUSAX, METOAOJOTUSAX UM TMOJAXO0JaX, OTHECEHHBIX K
TEXHOJIOTHSAM M CUCTEMAM HUCKYCCTBEHHOTO MHTEILJIEKTA.

3ajayaMu  IUCIUIUIMHBI  SIBISIIOTCS:  3ajjadyaMyd  U3YYEHUS]  JTUCIUIUIMHBI
ABIAIOTCS: - (opmupoBanwe ©0a30BOr0 TOHITHHHOTO amnmapara MPUHIIAIIOB
(GYyHKIMOHUPOBAHUSI UCKYCCTBEHHBIX HEMPOHHBIX CETEH M METOJOB MX OOY4YEHUS; -
U3Y4YEHHUE CPENICTB pa3pabOTKU U MPOESKTUPOBAHUS UCKYCCTBEHHBIX HEMPOHHBIX CETEH;
- 3HAKOMCTBO C COBPEMEHHBIMH TEXHOJIOTHUSIMH HMCKYCCTBEHHOTO HWHTEIIEKTa, IO
CJICIYIOIIUM HaIlPaBJICHUSIM: -- KOMIIBIOTEPHOE 3pEHHUE; -- 00paboTKa €CTECTBEHHOTO
A3bIKA; -- PACMO3HABAHUE U CHUHTE3 PEYM; -- UHTEIUICKTYAJIbHbIE CUCTEMBI MOJACPIKKU
MPUHATHUS PEIICHUM -- TeHEePaTUBHBIN MCKYCCTBEHHBIN WHTEIUIEKT; - (hOPMHUpPOBAHUE
YMEHUN M HaBBIKOB PEIICHUS MPAKTUYECKUX 3a/ady C MPUMEHEHHUEM TEXHOJOTUN
HMCKYCCTBEHHOTO MHTEJIICKTA.

KomnereHunu u UHIMKATOPBI, (pOpMUpyeMbIe Y 00yHarOIUXCs:

Kon n HanMeHOBaHNEe KOMIIETEHITUH Kox n HanMeHOBaHWE WHAMKATOpA
[1IK-1 Cnocoben npennararh K I1K-1.2 CriocoGeH BHEAPATH U COIIPOBOXKAAThH
BHEIPEHMIO aKTyaJIbHbIE LIU(PPOBBIX aKTyasJbHble HU(POBbIE PEeLICHN 3aa4
peneHws 3a/1a9 NPeANPUITHS TPEIPUSITHSI

I1K-2 Crioco6eH Kk MpOeKTUPOBAHUIO U
pa3paboTKe MaTeMaTUYECKOE U
porpaMMHOe oOecrieueHre CUCTEM
HCKYCCTBEHHOI'O MHTEJIJIEKTA /ISt
pelIeHns 3a/1a4 IPEANPUATUS

[TK-2.3 CriocoOeH conpoBOXAaTh CUCTEMBI
HCKYCCTBEHHOT'O MHTEIIJIEKTa

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpeamecTBytomue TUCHUIUIMHBL (MoaynH), mpaktuku, HUP, np.
[Tocnenyromume qucuumuinebl (Moaynn), npaktuku, HUAP, ap.

3. CTpyKTypa M coep:KkaHue QTUCIUITHHBI
3.1. CTpyKTYypa AUCHMILINHBI
Js1st ouHOM hopMbI 00yUeHUS

Bun yue6HO# paboThI Beero | Beero | Cevectp(s)
3E 4acoB 8
OBLIAS TPYJOEMKOCTbH ANCHUITJIMHbBI 3 108 108
KOHTAKTHAS PABOTA 40 40
AYJIUTOPHASA PABOTA 0,89 32 32
Jlexuuu 0,28 10 10




[IpakTrueckue (CeMUHAPCKUE) 3aHATUS 0 0 0
JlaGopaTopHbie paboThI 0,61 22 10
CAMOCTOSTEJIBHAS PABOTA OBYYAIOIIETOCA 2,11 76 76
[IpopaboTka yueGHOro MaTepurana 2,11 76 76
KypcoBoii mpoexT 0 0 0
Kypcosas pa6ora 0 0 0
[ToAroToBKa K MPOMEKYTOUHON aTTEeCTAIUK 0 0 0
[TpoMeXyTOUHas aTTeCTALUS: 3

3.2. Conep:kaHue IMCHHUIJIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jiejiaM U BUAaM
3aHATHN

Paznensi Pacnpenenenue ®opmel 1 | UHAEKCH MHIANKATOPOB
JUCITUTLIAHBI a TPYAOEMKOCTH BU/I dbopMUpyeMBbIX
§ 10 BU/JaM y4€OHOM paboThl | KOHTPOJIs KOMIIETEHIU
o Q o
T lElE e
Pazpen 1 0 TK1
Pasnen 2 0 TK2
3auer 0 OMI
Wroro 3a 8 cemectp 0 0 0 0 0
UTOroO 0 0 0 0 0

3.3. Conep:kaHue IMCUUIIMHBI
Cemctp 8

Pa3znes 1. ckycCTBEeHHHBIE HEPOHHBIE CETH
Tema 1.1 OCHOBBI HEHPOHHBIX CETEW M HCKYCCTBEHHOTO MHTEIJIEKTA

[TonsATHE UCKYCCTBEHHOTO UHTEIUIEKTA. VICTOpUSA pa3BUTHUS TEXHOJIOTUMI
MCKYCCTBEHHOTO UHTEIIEKTa. COBpEMEHHBIE TEXHOJIOTMU UCKYCCTBEHHOTO
VHTEJUJICKTA MO0 CIEAYIOLIUM HAPaBICHUAM

. KOMIIBIOTEPHOE 3PCHHE;
. 00paboTKa €CTECTBEHHOTO SI3BIKa;

. pacrio3HaBaHKWE U CHHTE3 PeUH;

. HUHTEIICKTYaJbHbIE CUCTEMbI TOIICPIKKU TPHHATHS PEIICHUI;

OcCHOBBI HEUPOHHBIX ceTel. bruosornueckne aceKkTbl HEPBHOW JAESATENBHOCTH.
Heiipon. Akcon. Cunarc. PednekropHas nyra. LlenTpanbHas HepBHas cUCTEMa.
Mopenu uckyccTBeHHOTO HelipoHa. @yHKIMM akTUBauny. ba3oBas apXxurekrypa
HelpoHHBIX ceTell. O0yueHue ¢ yuuteneM. OCHOBHas TEPMHUHOJIOTHSL.



[TomHOCBSI3HBIE CETH MPSMOTO PACIPOCTPAHCHUS

[ToHOCBSI3HBIE ceTH PpsMOTO pactpocTpaneHus. [Ipeogonenne mpodiaemsr XOR.
OOyueHue HeHPOHHOM CETH C MOMOIIIBIO AITOPUTMa OOPATHOTO PACIIPOCTPAHEHUS
omuOku. [TonsTue oOyvaromniero kouseiepa (Pipeline).

Tema 1.2 TexHoJsioruu pacno3HaBaHUs

CBepTouHBbIC HEHPOHHBIC CETH
Omepanus cBeptku. PenentuBHoe none. Kackan ceeprok. ['pynmuposka (pooling).
Pacnio3znaBanue n3o0pakeHui.
[TpoaBuHyTHIE METOABI O0yUeHUsI. MeToabl 60pHOBI ¢ IepeoOyueHneM. TeXHOIOTHH
nepenaun 3Hanuid Transfer Learning / Domain adaptation. JlooOyduenue cetw,
nojcTpoiika napamerpos Fine Tuning. Mcnonb30BBaHue pe100yYCHHBIX CETEH.
CoBpeMeHHBIE CBEPTOYHbIE apXUTEKTYpbl. OOHapyKEHHE U pacliO3HABaHUE.

Pa3nen 2. TeXHOJIOTUH U CUCTEMBI UICKYCCTBEHHOT'O MHTEIIEKTA
Tewma 2.1 Texnonoruu M1 B 00paboTKe €CTECTBEHHOI'O S3bIKA

O0paboTKa €CTECTBEHHOIO A3bIKA C TOMOIIbIO HEUPOHHBIX CETEM.
Knaccudukanus tekcra. PekyppeHnTHbie HelipoHHbIEe ceTu. Apxutektypbsl LSTM
(Long Short-Term Memory) u GRU (Gated Recurrent Unit).

Tema 2.2 I'eHepaTUBHBIN UCKYCCTBEHHBIN UHTEIJIEKT

CoBpemenHbie apxuTekTypsl. [lopoxnaroniue (reHepaTUBHbBIE) COCTA3aTEIbHBIC
HelpoHHbIe ceTu. ['eneparop. Juckpumunarop.

Tema 2.3 [lepcieKTUBHBIE MOAEIHN HCKYCCTBEHHOTO MHTEIJIEKTA.

Mexanusm Baumanus. Multi-head attention. Apxurektypa riry0okux
HEHPOHHBIX ceTelt Transformer ayis paboThI ¢ MOCIEA0BaTEILHOCTIMU. Moieb
UCKycCTBeHHOTro nHTeiekta Generative Pre-trained Transformer.

3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

JlaHHbBIN BUJI paOOThI HE MPETYCMOTPEH YUCOHBIM TJIAHOM.

3.5. TemaTuyeckuii Mj1aH JJabOPATOPHBIX padoT

1. TexHomoruu pa3pabOTKM W 0O0y4ueHHUsT HEUpOHHBIX ceTei. [Iporpammuas
pa3paboTka C WCIOJB30BaHWEM OOJIAYHBIX HWHCTPYMEHTOB. 2. BBenenue B
¢petimBopku rirydookoro obyuenust Pytorch /Tensorflow. Tenzopsl. 3. ApXUTEKTYpbI
MOJTHOCBSI3HBIX HEHPOHHBIX CeTeH, 00yUeHHUE, TeCTUPOBAHKE, TPUMEHEHHUE. AJITOPUTM
oOpatHoro pacnpoctpanenust omubOku 4. IlpeackazarenbHas aHaJIUTHKA s
MPOU3BOJCTBEHHBIX W Ou3Hec mpoueccoB. 5. HWHTemIeKTyalbHbIE TEXHOJOTUU
pacrno3HaBaHus u3o0paxenmit. 6. Texunomormu Transfer Learning. 7. TexHosoruu
UCKYCCTBEHHOTO HWHTEJJIeKTa B JOMarHoctuke 3aboneBanuil. 8. Texnomorum
MCKYCCTBEHHOTO MHTEIUIEKTa I aHajdu3a JaHHbIX. 9. TeXHOIorun MCKyCCTBEHHOTO
UHTEIJIEKTa B 00pabOTKE EeCTECTBEHHOTO S3bIKA. 10. I'eHepaTuBHBIE MOJEIU



HCKYCCTBCHHOI'O HHTCIIJICKTA.

MCMOJIb30BAaHUEM TEXHOJIOTHI UCKYCCTBEHHOTO MHTEILJICKTA.
3.6. Kypcosoii npoekT /kKypcoBasi padora

JlaHHbIiA BUA padOTHI HE MPEYCMOTPEH YUYEOHBIM IIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00yYeHUsI

11. Pa3zpaboTka mporpaMMHOro oOO€eCIHeUYeHUs: C

OHCHI/IBaHHG PE3YJIbTAaTOB 06y‘{CHI/I}I IO AIUCHUIIIIMHC OCYHICCTBIIAACTCA B paMKax

TEKYIIETO0 KOHTPOJIS W TMPOMEKYTOYHOM aTTeCTAIlMH, MPOBOJUMBIX TO OalIbHO-
peritunroBoit cucteme (bPC).

[IIkana OUEeHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIHHE:

YpoBeHb c(hOPMHUPOBAHHOCTH HHIUKATOPA KOMIICTCHIIUU
. . Hwnxe .
Bricokuit Cpennuit Hwuzkuit
CpeaHero
Kon Kon 3amaHu-
KOMII UHIUKATO poBaHHbBIE ot 85 a0 100 ot 70 a0 84 ot 55 a0 69 ot 0 a0 54
e- a €3yJIbTAThI
p pesy [IIxaa onieHNBaHUS
TEHI[ | KOMIIETEH | OOYYCHHS 110
15051 15074 VICLIUIUUIMHE HEY/I0B-
H et YIIOBIIET- Y
OTJINYHO XOpOIIOo JETBOPH-
BOPUTEIHHO
TEILHO
3a4reHo HE 3a4TCHO
3HaTh:
BBIYUCIUTEIbH
bI€ CPEACTBA U OTnuyHO
XOPOIIO 3HAET
KOMILIIEKCHI, 3HAET SI3bIK
si3p1Kk Python 3HAET OJIMH M3 HE 3HaeT
MpUMEHSIEMbIC Python mimn .
o Cit wm C++ (GpeiiMBOPKOB | BBIYHCIUTEIbH
P o (bpeliMBOpKHI rIryOOKOro BIX CPEJICTB,
paspaboTke (hpeiMBOpKH
rIryOOKOro o0y4eHus, HPUMEHIEMBIX
MPOEKTOB TIIyOOKOTO
. . o0y4eHus, TaKue Kak npu
HelpoceTel u o0y4eHus,
TaKHe KaKk PyTorch u pa3paboTke
WHTEJUICKTYal TaKue Kak
PyTorch u Tensorflow, MIPOEKTOB
BHBIX PyTorch u . .
Tensorflow, o0JauHbIe HelpoceTel u
CHCTEM; Tensorflow,
IK-1 | I1K-1.2 . o0nayHbIe wiaThOPMbI IS | WHTEIUICKTYaI
-(bpeiiMBopKH oOJauHbIe
1aThOPMBI paboTsl ¢ BHBIX
rI1yOOKOTO0 1aTHOPMBI 9
IUIst paboTHI € HelpoceTsIMH CHUCTEM;
o0y4eHus, JUTs paboTHI C .
. HelpoceTsIMU
TaKHe KaK HelpoceTs MU
PyTorch u
Tensorflow
YMers:
- yMeer yMmeer yMeer HE yMeeT
AQHAIM3UPOBAT | AHAJIM3MPOBAT | AHAIM3UPOBAT noadupartsb noaouparsb
b b b HeWpoceTeByI0 aJIeKBaTHYIO
MOIU(HKALWU | TOCTAaBICHHY | MOCTAaBICHHYIO | TEXHOJOTHUIO | HEHPOCETEBYIO
Y HOBBIE 10 33734y U 3a1ady u JUISL peLICHUS TEXHOJIOTHIO
cpeacTsa npeasiaraTh npeasiaraTh MOCTaBJICHHON | I peLIeHus




MPOTPaMMHOTO | pPEUICHUS Ha peleHus Ha 3a7a4i. MOCTaBJICHHON
obecrieyeHust OCHOBE OCHOBE 3aJa4u.
JUIS CO3IaHUsl | HEHPOCETEBBIX | HEUPOCETEBBIX
HeWpocucTem TEXHOJIOTHIi; TEXHOJIOTHH,

u Ymeer 000CHOBEIBATh
WHTEJUIEKTyan | OOOCHOBBIBATH | CBOM BBIOOD
BHBIX CUCTEM CBOM BBIOOD | apXHTEKTYpBHI;
APXHUTEKTYPHI
Y TEXHOJIOTHH
o0OydeHus;
YwMmeer
HHTEPIPETHPO
BaTh BBIXOJIBI
MOJIENN
Biagers:
Buageer
Biageer
MIPOJABUHYTHIM
OCHOBHBIMU
W CPEJICTBAMHU
cpeacTBaMu
CO3JIaHMsI
. CO3JIaHUS
- CpeaCcTBaMHU HEVUPOHHBIX . Buageer
. HEUPOHHBIX He Bnageet
CO3JIaHHs U cetei . OCHOBHBIMHU
cetei cpencTBaMu
o0yueHus Pa3IUYHBIX CpeacTBaMu
. Pa3IUIHBIX CO3J1aHusl U
HEHPOHHBIX APXUTEKTYP. CO3JIaHMs
. APXUTEKTYP. . o0yueHus
cerei Buiageer HEHPOHHBIX o
Biageer . HEHPOHHBIX
Pa3INIHBIX MPOJIBUHYTHIM ceTeli 0a30BBIX .
CTaHJapTHBIMH cereit
THUIIOB U CpeJICTBAMHU ApPXUTEKTYP.
cpeacTBaMu
o0yueHUs u
o0ydeHus u
TECTHPOBAHHUSI
. TECTUPOBAHUS
ceTei. .
ceTei.

3HaTh:

- OTnu4HO HE 3HaeT

MpOrpaMMHbIe 3HAET NPOrPaMMHBIX
porp Y nosnerBopure porp

" MpOTrpaMMHBIE | XOPOILIO 3HAET U
JBHO 3HAET
BBIYUCITUTEIbH cpeJcTBa U pOrpaMMHBIE BBIYMCITUTEIBH
MPOrpaMMHbBIC
b€ CPEJICTBA U o0JayHbIe Cpe/cTBa U PR BIX CPEJICTB,
m1aThOPMBI maTopmbl o0auHbIe p MIPUMEHSIEMBIX
o0JauHbIe
TS JUTSE paboTHI C 1aThOpMBI npu
. m1aThOpPMBI IS
MOHUTOPHHIa | HedpoceTsiMu | s paboTHI € paGoTs ¢ COIIPOBOXK/ICHU
. TBI
MK-2 | [IK-2.3 CUCTEM U CUCTEMaMHu | HeWpoceTsIMu HeHpOCeTAMI U CUCTEM

HUCKYCCTBEHHOT | MCKYCCTBEHHO HCKYCCTBEHHOT
O UHTEJUIEKTa | IO MHTEJUIEKTa 0 WHTEJUIEKTa

YMers:
~TPOBO/IMTE Ymeer Ymeer Ymeer He yMeeT

COIPOBOXACHN | 1hopoauTh [POBOJIUTH [POBOJIUTH POBOJIUTH

© BHE/IPCHUE U MOHUTOPHUHT | COIPOBOXKACHHU | CONPOBOXKICHH
CHCTEM COIIPOBOXIIEH MPOTPaMM C € mporpamMM C | € IporpaMM ¢

HCKYCCTBCHHOT | e ONNX (| MCronb30BaHHM | MCHOJB30BAHHE | MCHOIb30BAHU

O HHTEJICKTA | Qpen Neural eM M eM




Network COBPEMEHHBIX | HEHPOCETEBHIX | HEHPOCETEBBIX
Exchange HAHTEJUICKTYall MoZeIen Mozenen
BHBIX
TEXHOJOTUI
Bnaners:
Ot1nuyHO
BIIa/IeET BIIa/IeeT HE BIIaJIeeT
— CpeJCTBaMHu BJIaJICCT
N OCHOBHBIMHU 0a30BBEIMHI OCHOBHBIMHA
COIMPOBOX/ICHU | TEXHOJOTHEH
TEXHOJOTHSIMHA | TEXHOJOTHSIMH | TEXHOJOTHSIMHU
s nHpepeHca,Ha
N nH(peperca,Ha | wH(pepeHca,HaN | WH(epeHca,Ha
HerpoceteBbix | mp., ONNX
MoeIe B RUNTIME mp., ONNX p-, ONNX np., ONNX
’ RUNTIME, RUNTIME, RUNTIME,
pexume WHCTPyYMEHTA
HHCTPYMEHTaM | HHCTPYMEHTaM | HHCTPYMEHTaM
nH(pepeHca MU
u Tensorboard | u Tensorboard | u Tensorboard
Tensorboard

5. Y4eOHO-MeTOoIM4YecKoe U UH(POPMAMOHHOE o0ecTiedeHne JUCHUILIHHbI
5.1. YueOHO-MeTOAMYECKOE 0OOecTieueHue

5.1.1. OcHoBHas nuTeparypa

1) Bapckuit A. b. BBenenue B HelipoHHBIE ceTH : yueOHoe mocooue / A. b.
bapckuii, 2016. - 358 c. - Tekcr : anexkrponHsid. URL:
https://e.lanbook.com/book/100684

2) MacnennukoBa, Onbra EBrenbeBHa. OCHOBBI HCKYCCTBEHHOTO UHTEILIEKTA :
yaebHoe nmocobue / O. E. Macnennnkosa, U. B. I'aBpuiioa, 2019. - 282 c. - Teker :
anekrpornbiii. URL: https://ibooks.ru/bookshelf/337972, OBC ibooks.ru

3) Cunopkuna U. I'. CucteMbl HCKYCCTBEHHOT'O MHTEIICKTa © YUeOHOE
nocobue / . I'. Cunopkuna, 2017. - 245 c. - Tekcr : anekrponHsiii. URL:
https://www.book.ru/book/920005/

4) Octpoyx, Auapeit BnagumupoBud. CUCTEMBI UCKYCCTBEHHOTO MHTEJICKTA :
moHorpadus / A. B. Octpoyx, H. E. Cypxoga, 2019. - 228 c. - TeKCT : 2JIeKTpOHHBIH.
URL.: https://e.lanbook.com/book/113401

5) PoctoBieB B. C. UckyccTBenHbie HelipoHHbIe ceTh : yaeOHuk / B. C.
PocToBues, 2023. - 214 c. - Tekcr : anektponHsbiit. URL:
https://e.lanbook.com/book/310184, DBC Jlaus

5.1.2. JlonoaHUTENBHAS IUTEPATYpA

1) Octpoyx, Aunpeit Bnagumuposud. UHTemiekTyanbHble ”HGOPMAIIMOHHbBIE
cUCTeMbl U TexHosioruu : MoHorpadus / A. B. Octpoyx, A. b. Hukonoaes, 2019. - 308
c. - Tekct : anexrponnsiii. URL: https://e.lanbook.com/book/115518




2) Cortnuxk C. JI. [IpoexkTupoBaHUE CUCTEM UCKYCCTBEHHOT'O MHTEIUIEKTA :

yuebHoe nocobue / C. JI. Cotnuk. - Tekcr : anekrponnsiit. URL:
https://e.lanbook.com/book/100395

3) MakuanoB, Auapeit BnagumupoBud. TeXHOIOIrMY UHTEIIEKTYaIbHOTO
aHaJu3a aHHBIX : yaeOHoe nmocooue / A. B. Makmanos, A. E. Xypasnes, 2018. - 212
c. - Tekct : anexrponnsiii. URL: https://e.lanbook.com/book/109617

4) KnanoB A. A. ABTOHOMHBIA UCKYCCTBEHHBIN MHTEJUICKT : HAYYHOE U3/IaHUE /
A. A. Knanos, 2020. - 362 c. - Tekcr : anexkrponHsiid. URL:
https://ibooks.ru/bookshelf/350079, 5bC ibooks.ru

5) I'aneiruna Y. B. OcHOBBI HICKYCCTBEHHOTO MHTEIIEKTA. JJabopaTopHbIi
MpaKkTUKyM : yueOHoe nmocobue / Y. B. I'aneiruna, JI. B. 'ansiruna, 2022. - 363 c. -
Texcr : anextponnsnii. URL: https://e.lanbook.com/book/261143, OBC Jlanb

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

CcblLIKa

URI

HauMmeHoBaHue

Name

5.2.2. llpodeccronansubie  0a3pl  gaHHbIx [/ MHDOpMaIMOHHO-CIIPaBOYHBIC

CHUCTEMBI
IIpusooumcs nepeuens

5.2.3. Jluntleusnosnoe @ u  CBOOOIHO

o0OecrieyeHue QUCIUATUIMHBI
IIpusooumcs nepeuens

pacrpocTpaHsieMOe  MPOTPaMMHOE

6. MaTepHaJbHO-TEXHUYECKOE o0ecneueHue T CIUIIMHbI

HaumenoBanue Buna HaumenoBanue yueOHOIM
y4eOHOH pabOoThI ayJIUTOpUH, [Tepedyersr HEOOXOIUMOTO 0OOPYIOBAHUS U
CIeMAIM3TPOBAHHOMN TEXHUYECKUX CPEICTB 00yUYCHUS
JabopaTopun
Jlexkuun YuebHas ayIuTOpus st Crnenmanu3upoBaHHAS yaeOHas MeOenb,
NPOBEJICHUS 3aHATHI TEXHUYECKUE Cpe/ICTBAa OOydYeHUS, CIIyKamue IS
JIEKIIMOHHOT0 TUIIA MIpEeACTaBICHUS yueOHOU uH(popManuu
Oonpumio  aymuTopuM  (MYJIBTHUMEIUHHBIHN
MPOCKTOpP, KOMITbIOTEpP (HOYTOYK), DJKpaH),
JIEMOHCTPAIIMOHHOE 00OpyaOBaHue, Y4eOHO-
HarJIsIIHBIE TOCOOUS

[TpakTnaeckue Vuebnas  aymuropus i | Crienuain3upoBaHHAs yueOHast Mebenb,
3aHATHA HPOBENCHNA 3aHATHI | TeXHMYECKUE cpeacrsa o0y4eHus
CCMUHAPCKOTO THIA, | (MyTbTUMEAUMHBIA ~ IPOEKTOpP, KOMIBIOTEP




IPYNIIOBBIX M MHAMBHAY- | (HOYTOYK), 9KpaH) | JIp.

AJIbHBIX KOHCYHBT&HHﬁ,
TCKYHICTO KOHTPOJIA u
HpOMe)iCYTO‘IHOﬁ arrecralnuu
JlaboparopHsbie YuebHas mabopaTopus Crienuann3upoBaHHOM nmabopaTopHOe
padoThI « », o0opymoBaHue 1Mo MpouITio JIabopaTopuu:
KomnbroTepHBIi Ki1acc ¢ CnenunanusupoBaHHas yueOHas Meberb,
BEIXOZIOM B IHTEpHET __ | TexHHYeCKHE cpencTea 00yueHwust
(MyTBTUMEIUUHBIA ~ TPOEKTOP,  KOMITBIOTEP
(HOYTOYK), 9KpaH), JUIEH3UOHHOE
IporpaMMHOE 00eCTICUeHUE
KommbroTepHsblii Ki1ace ¢ CrneuunanusupoBanHas ydyeOHas mebenp Ha 30
BbixozioM B MuTeprer B-600a | nmocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE CpeacTBa oOyueHus (MyiabTHMe-
JUIHBIA  TIPOEKTOp, KOMIbIOTEp (HOYTOYK),
JKpaH), BUJICOKaMEPHI, MIpOrpaMMHOE
obecrnieueHue
CamocrostenbHas | KommbroTepHsliii Kiacc ¢ Crneuunanu3upoBanHas y4yeOHas mebenb Ha 30
pabora BeixogoM B Muteprer B-600a | mocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHHYECKHE CPEICTBa OOy4eHUs (MyJIbTHMeE-
JUIHBIA  TIPOEKTOp, KOMIbIOTEP (HOYTOYK),
9KpaH), BUICOKAMEPHI, pOrpaMMHOE
obecrieyeHue

CHCL[I/IaJII/ISI/IpOBaHHaH MG6CJ'IB, KOMIIBXOTCpHAA
TEXHHUKA C BO3MOXHOCTBIO BBIXO/a B I/IHTepHeT u

YUuranpHbIN 3aI1
obecnieuenneM aocryna B DMOC, skpaH,

OnOIMOTEKHN NN
MYJIbTHMEIMHHBIA TPOSKTOP, TPOrPAMMHOE
o0ecrieuenne
VYuebnast ayauTopust 1Jist Crent

BBITIOJIHEHUS] KYPCOBOTO

npoeKTa (KypcoBoi paboTel) | ysppopaHHas MeGenb, KOMITBIOTEPHAS TEXHHKA
—(IZ;?I?&II"I[B%TCH IPH | ¢ BO3MOXHOCTBIO BBIXOHa B WHTEpHET U
HaJIn4umn
1 TakoH obecreyeHmem J0CTyma B PUNOC,
ayJTUTOPHH)
IporpaMMHoe o0ecreyeHne

7. Oco0eHHOCTH OpPraHU3alUM 00pPa30BaTEbHON JAeATEJILHOCTH AJIs1 JHUIL ¢
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/I0POBbSI H MHBAJIU/I0OB

JInita ¢ OrpaHUMYCHHBIMH BO3MOYKHOCTSIMH 310poBbsi (OB3) M MHBaIHMIBI UMEIOT
BO3MOXKHOCTh OECIHPEMSITCTBEHHO TePEeMENIaThCsl M3 OFHOTO Y4eOHO-TabopaToOpHOTO
Koprmyca B JpYrod, MOJHATBCS Ha BCE OTaXH Y4eOHO-TaOOPATOPHBIX KOPITYCOB,
3aHUMAaThCs B Y4YEOHBIX W HHBIX IIOMEHICHHSIX C yY4E€TOM OCOOCHHOCTEH
TICUXO(U3NIESCKOTO PAa3BUTHS U COCTOSTHUS 37I0OPOBBSI.

Hust oO0yuenuss nmun ¢ OB3 w WHBaNMIOB, MMEIONMIUX HAPYIICHHS OIIOPHO-
JIBUTATEIFHOTO ammapara, 00ecredeHbl YCIOBUS OECIPENsITCTBEHHOTO JIOCTYIa BO BCE
yaeOHble momernieHus. Mubopmaius o crenuanbHbIX YCIOBHSX, CO3MaHHBIX JJIs
oOyuatomuxcs ¢ OB3 u wuHBaiMaoB, pa3MmelleHa Ha caiiTe yHHBEpCUTETa
www//kgeu.ru. Imeercst BO3MOXHOCTHh OKa3aHUsI TEXHUYECKON ITOMOII aCCUCTEHTOM, a
TaKXe YCIYT CYPOTEPEBOTIUKOB U TU(DIOCYPAOTIEPEBOTINKOB.

Jlnst amanranuu Kk Bocnpusitrio jurnamu ¢ OB3 u mHBanmuaamMu ¢ HapyIIeHHBIM
CIIyXOM CHpPaBOYHOTO, y4E€OHOTO Marepuaja MO0 JUCIUIUIMHE O0eCIeYnBaIOTCS



http://www.kgeu.ru/

CJIEIYIOLIUE YCIIOBUSA:

- JUIs JIydIlled OpUEeHTAIlMU B ayJIUTOPHUH, IPUMEHSIOTCS CUTHAJIBI OTOBEIICHUS
O HayaJsle ¥ KOHIIE 3aHATHUs (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUE CIa0OCTbIIIAEero o0y4yaromerocss MpUBJIEKAeTCS IeAaroroMm
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIOINbIBAHNUE);

- pazroBapuBasi ¢ 00y4aroluMcs, eJarorudeckuii pabOTHUK CMOTPUT HA HETO,
TOBOPUT SICHO, KOPOTKUMHU MPEJI0OKEHUIMH, 00€CTIeunBasi BO3MOKHOCTh YTEHHSI T10
rybam.

KoMmmneHcanysi 3aTpyIHEHHI pPEYEBOr0 MW HMHTEIUIEKTYaJIbHOTO PAa3BUTHUSA
caboCbIIAIIMX 00yYarOIIUXCSl MPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, JUarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALMI €
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEIbHBIE KOMIOHEHTBI U300paKEeHHUS;

- PEryJsIpHOTO NPUMEHEHHsI YIpaXKHEHU Ha rpaduyeckoe BbIICICHUE
CYILECTBEHHBIX MPU3HAKOB IIPEIMETOB U SIBJICHHI;

- oOecriedeHrs BO3MOXKHOCTH Il OOydYaroIllerocs MOJIYYUTh aJpPECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEPE HEOOXOAUMOCTH.

JUtst agantanuu K BocupusTHio JinnamMu ¢ OB3 v MHBaAIIMIaMu ¢ HapyIICHUSIMU
3peHUs CIPABOYHOI0, Y4€OHOT0, POCBETUTEIHCKOTO MaTepuaa, Mpe1yCMOTPEHHOTO
oOpa3oBaTeNbHOM MpOrpaMMONM MO BBIOPAHHOMY HAIIPaBJICHUIO TMOATOTOBKH,
00ecreunBarOTCs CAEAYIOLUIUE YCIOBUS:

- BeZleTcs ajanTanusi opUIManbHOro caifta B ceTh HTepHET ¢ y4eToM 0COOBIX
NOTPEeOHOCTEN MHBAIMIOB MO 3PEHUI0, 00ECTIEUNBACTCS HAIMUKUE KPYMHOWPUPTOBOU
CIPAaBOYHON MH(POPMALIMK O PACIUCAaHUMU YUYEOHBIX 3aHSTHIA;

- IeIaroru4eckuii  pabOTHUK, €ro cobeceAHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHSATUH, MPEICTABISIOTCS OOYUYaIOIIMMCS, MPU 3TOM KaxAbId
pa3 Ha3bIBAETCS TOT, K KOMY MEeAarornueckuii paboTHUK oOpaniaeTcs;

- IEUCTBUS, KECThl, MEpPEMEIICHUs MEeAarornyeckoro pabOTHUKAa KOPOTKO U
SCHO KOMMEHTHPYIOTCS;

- meyaTHass HWHGpOpPMAIMS TPEAOCTaBisieTcs KpymHbIM 1mpudrtom (ot 18
MYHKTOB), TOTAJIbHO O3BYyYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH MOMEIIEHUII;

- IPEAOCTABIIAETCS. BO3MOYKHOCTh HCIIOJIb30BAaTh KOMIIBIOTEPBI BO BpeMs
3aHITHI U MPABO 3aMUCH 0OBSICHEHUI Ha TUKTO(OH (T10 JKEJTaHUI0 00YJaIONTUXCs).

dopMa 1poOBEIEHUS ~TEKyIIEH UM INPOMEXKYTOUYHOM  arTecTaluud Ui
oOyyaromuxcst ¢ OB3 u MHBaNWAOB OMpenenseTcs MeJarornieckuM pabOTHHUKOM B
COOTBETCTBUM C Y4yeOHbIM miiaHoM. [Ipu HeoOxomumoctu oOyuaroniemycst ¢ OB3,
MHBAJIMIY C YYETOM UX WHAMBUIYAIbHBIX NMCUXO(PU3UUECKUX OCOOCHHOCTEH HaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, MUCbMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIbIOTEpE, B (hOpME TECTUPOBAHUA U T.II., JIMOO MPEAOCTABIACTCA
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToauyeckue peKOMeHIAlMU /Jisl MpenojgaBaresieii Mo OpraHu3amuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AOIMMHUCS.

MCTOI[I/I‘ICCKOC obOecreueHne Imponecca BOCIIUTAHUA 06yqa}oumxc;l BBICTYIIACT
OJHHUM n3 OpCACIAIOIMINX (I)aKTOpOB BBICOKOI'O Ka4deCTBa 06p3.30BaHI/ISI.



[IpenogaBaTens By3a, JAEMOHCTPUPYS BBICOKHI NPOPECCHOHAIN3M, 3PYIUIHIO,
YETKYIO TPAXKIAHCKYIO MO3ULNI0, CAMOAUCUHUIUIMHY, TBOPYECKHUI MOAXOJ B PEIICHUU
npodeccHOHaNbHBIX 3a7a4, B XoJie 00pa3oBaTelIbHOTO IIpollecca CIOCOOCTBYET
GbopMHUPOBAHNIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanmuzanuMu AUCUUIUIMHBI  IPENOJABATENL MOXET HCIHOJIb30BaTh
CJIETYIOLIUE METOJIbl BOCIIUTATEIbHON PabOTHI:

- METOJbl (POPMHUPOBAHUSI CO3HAHUSA JUYHOCTH (Oecena, AMCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTpOJIb, OOBSICHEHWE, NpPHUMEpP, CaMOKOHTPOJb, pPAacCKa3, COBET,
yOeXIeHre U ap.);

- METOJbl OpraHu3aluu JEATEIBHOCTH U (HOPMHUPOBAHHS OIbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHUE, TMeAarornyeckoe TpeOoBaHHE, TOpYy4YEHHE,
NpUYyYEHHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYALNI, TPEHUHT, YIPaXKHEHHE, U Ap.);

- METOJbl MOTHUBAIMM JACSITENIbHOCTH U MOBeIAeHUs (0ao0peHue, MOOUIpEeHHE
COLMAJIbHOM AaKTUBHOCTH, IIOPULIAHWE, CO3JaHME CUTyalHUWd ycrexa, CO3JaHue
CUTYaIIUH JIJIs1 SMOIIMOHAJILHO-HPABCTBEHHBIX NIEPE)KUBAHUMN, COPDEBHOBAHUE U JIp. )

[Ipu peanu3anuu AUCUMIUIMHBI IPENIOAABATEIb JOJKEH YUYUTHIBATh CIEAYIOLINE
HaIpAaBJICHHUS BOCIIUTATEIIBHON AEATEIIbHOCTHU:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popmupoBaHHe y OOYYarOIIMXCSl LIEIOCTHOIO MMPOBO33PEHHUS, POCCUHMCKOMN
UJIEHTUYHOCTH, YBAXKECHUS K CBOEW ceMbe, OOIIECTBY, TOCYJapCTBY, IIPUHSATHIM B CEMbE U
OOILIECTBE AyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAIBHOMY,
KyJIbTYPHOMY U HMCTOPUYECKOMY HACIEIUI0, (POpMUpOBAaHHE CTPEMIIEHHSI K €ro
COXPAHEHMIO U PA3BUTHIO;

- hopMUpOBaHUE Y OOYYAIOIIUXCS AKTUBHOM TPaKTAHCKOW TMMO3UIIMU, OCHOBAHHOM
Ha TPAIULUOHHBIX KYJbTYPHBIX, JTYXOBHBIX M HPAaBCTBEHHBIX LEHHOCTSIX POCCHUCKOIO
oOIIecTBa, sl TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PpEATM30BBIBATh  CBOU
KOHCTUTYLIIOHHBIE TTpaBa U 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTHYECKON KYJIbTYpPhl OOyUYaIOUIUXCS, paclIUpeHHUe
KOHCTPYKTUBHOI'O YYacTUsi B NPUHIATUU PEUICHHUM, 3aTparMBaroOllMX KX IpaBa u
WHTEPECHI, B TOM YHUCJI€ B Pa3IMYHBIX (OpMAX CaAMOOPTaHU3AIUH, CAMOYIPABIICHHUS,
OOIIEeCTBEHHO-3HAUNMOM JI€ATEIbHOCTH;

- popMUpOBaHNE MOTHBOB, HDABCTBEHHBIX M CMBICIIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJIAIOIIMX IMPOTUBOCTOATH AKCTPEMHU3MY, KCEHO(POOWH, IUCKPUMHUHAIMH IO
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM MPHU3HAKAM, MEXKITHUUYECKOU
U  MEXKKOH(ECCHOHaIbHON HETEepPNUMOCTH, JPYTUM HETaTUBHBIM  COLIMAJIbHBIM
SIBJICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAaHHE YYBCTBA JOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTIIMBOCTH,
YBAXKEHUS K POAUTENSAM, YUUTEISAM, JIFOASAM CTAPLIErO MOKOJICHHUS;

- opMUpOBaHWE TMPUHIUIOB KOJUIGKTUBM3MA U  COJUIAPHOCTH, JIyXa
MUJIOCEPIIUsI M COCTPAJaHUs, NPUBBIUKK 3a00THUTHCS O JIOASX, HAXOIALIUXCA B
TPYIHOW )KU3HEHHOU CUTYallUH;

- popMupoBaHUE CONMAAPHOCTH M UYBCTBA COLMAIBHON OTBETCTBEHHOCTH IIO
OTHOILLIECHMIO K JIOIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 310POBbs, IIPEOJOJICHUE
NICUXOJIOTMYECKUX 0apbepoB MO OTHOIIEHUIO K JIOASIM C OrpaHUYCHHBIMHU



BO3MOXKHOCTSIMU;

- opMHpOBaHHE 3MOIMOHAIBHO HACBIIIEHHOTO M JYXOBHO BO3BBIIIEHHOTO
OTHOILIEHUSI K MHUpPY, CIIOCOOHOCTH M YMEHHS TepeaBaTh JPYTUM CBOW ACTETUUECKUN
OIIBIT.

KynemypHno-npoceemumensckoe gocnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popmMupoBaHUE yBaXKEHHUS K KYJIBTYPHBIM LIEHHOCTSM POJHOTO TOpoja, Kpas,
CTpaHBI;

- IOBBIIICHUE TTO3HABATEIFHOM aKTUBHOCTH O0YYaIOITUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popMupOBaHUE y 00YUaAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHuEe yMEHUS OTy4YaTh 3HAHUS;

- popmMHupoBaHUE HABBIKOB aHajM3a U CHHTE3a MH(OpMalMu, B TOM YHCIE B
npoeccuoHaNbHOM 00J1aCTH.

BHocuMBbIe H3MEHEHU ¥ YTBEPKICHUS HA HOBbI y4eOHBbI roj
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OrneHounple MaTepuaibl MO aucHUIUinHe JlOKYMeHTanmsl W cepTudukanus
CUCTEM _HMCKYCCTBEHHOTO HWHTEJJIEKTa , MpeAHa3HAYeHHBbl [IJIi  OLICHUBAHUS
pe3ynbTaToB O0YyUEHHUS HA COOTBETCTBUE UHAMKATOPAM JTIOCTHXKCHHUS KOMIIETEHITUH.

OneHuBaHue pe3yabTaTOB O0yUEHHUS 110 AUCIUIUIMHE OCYIIECTBIISIETCS B paMKax
tekyuiero kouTpods (TK) u npomexxyTouHol aTTecTaiuu, MPoOBOJIUMBIX MO OaIbHO-

peritunrosoii cucreme (BPC).

o Cemectp 8

1. TexHoJiornueckasi Kapra

PeliTuHrOBEIC NTOKA3aTSIIN
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Paznen. "HckyccTBeHHHbIE HEHPOHHBIE ceTH" TK 25 0 0-25
Pa3nen. "TexXHOIOTHMN U CUCTEMEI TK 30 0 0-30
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
IIpome:kyTouHas aTTecTanus (3a4eT, IK3aMEH, oM 0-45
KII, KP)
3ajanue MpoMeXKyTOUHON aTTECTaIlun 0-15
B nucemenHoit popme no 6uneram 0-30

Texnonocuueckas

Kkapma Gopmupyemcs
ammecmayuu ( 3a4ema,’K3amMeHd, Kypcoeozo npoekxma uiu pabomot)

0151 Kadic0020 6U0d NPOMENCYMOUHOU

[IIkana oueHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIMHE:

2. OueHOYHbIE MATEPUAJIBI TEKYILEr0 KOHTPOJISA  MPOMEKYTOYHOI aTTecTalun

YpoBeHb chOpMUPOBAHHOCTHA UHIUKATOPA KOMIIETEHITUN

. . Hwxe .
Bricokuit Cpennuit Huzkuit
CpEeIHero
Kon Kon 3armianu-
KOMII HUHIUKATO pOBaHHEIE ot 85 0 100 ot 70 0 84 ot 55 0 69 ot 0 0 54
e- a e3yJILTATHI
p pesy. IITxana oneHuBaHUA
TEHII | KOMIIETeH | OOy4YeHHs 1O
5051 15054 WCIUIUINHE HEYI0B-
I AucH YIIOBIIET- y
OTJINYHO XOopouro JICTBOpU-
BOPUTEILHO
TCJIBHO
3a‘lT€HO HC 3a4TCHO
3HAaTh:
IIK-1 | [IK-1.2
- OTJ'II/I‘-IHO XOpouIO 3HaCT 3HAC€T OAUH U3 HC 3HACT

BBIYHUCIINTCIIBH

3HACT A3BIK

s361K Python

(hpeiMBOPKOB

BBIYHCJIINTCIIBH




bI€ CPEJICTBA U Python nim nnu C++ rI1yOOKOTo BIX CPEJICTB,
KOMIIJIEKCHI, C++, bperiMBOpKH oOydeHwus, TIPUMEHSIEMBIX
puMeHsieMble | (ppelMBOpKH rIIyOoOKOTO TaKue Kak pu
pu rIyOOKOTO oOydeHwus, PyTorch u pa3paboTke
paspaboTke 00y4eHws, TaKue KaK Tensorflow, IIPOEKTOB
MIPOEKTOB TaKue Kak PyTorch u o0J1auHbIC HerpoceTel u
HelpoceTeid u PyTorch u Tensorflow, | nmardopmsl 1J1st | MHTEIEKTYyaT
uHTeiuiektyan | Tensorflow, o0ayHbIe paboTsl ¢ BHBIX
BHBIX oOnavyHble 1aThOPMBI HelpoceTsIMH CHUCTEM;
CUCTEM; m1aThOPMBI IUIST pabOTHI C
-ppeMBOpKH | IS pabOTHI C | HEHpOCETIMH
TIIyOO0KOTO HEHPOCETIMH
o0OyueHwus,
TaKue KaKk
PyTorch u
Tensorflow
YMers:
yMeer
aHATU3UPOBAT
b
MOCTABJICHHY
- ymeer
10 337124y U
aHATU3UPOBAT aHATU3UPOBAT
. npeasiaraTh .
peleHns Ha HE yMeeT
MOU(PUKAIINA MOCTaBJICHHYIO yMeeT
OCHOBE noduparthb
Y HOBBIE . 3a1auy u noI0upaTth
HeHpoceTeBhIX . a/IeKBaTHYIO
cpeacTsa . npeiaraTh HEHpOoCeTEeBYIO .
TEXHOJIOTHIA; HEeHpoCceTeBYIO
MPOTPaMMHOTO peleHus Ha TEXHOJIOTHIO
Ymeer TEXHOJIOTHIO
obecrieyeHusl OCHOBE JUTSL pelICHUsI
000CHOBBIBAThH . . | s pemieHus
JUTSL CO3JIaHHMS . HEWPOCETEeBBIX | TMOCTABJICHHOW .
. CBOW BBIOOD . MOCTaBJICHHON
HelpocucTeM TEXHOJIOTHIA, 3aj1a4H.
APXHUTEKTYPBI 3aa4u.
u 000CHOBBIBATH
Y TEXHOJIOTHH .
WHTEJUICKTYa CBOW BBIOOD
o0yueHus;
BHBIX CUCTEM APXUTEKTYPBHI;
YMmeer
HHTEPIPETHPO
BaTh BBIXOJIbI
MOJENN
Braners:
Buiageer Biageer
MPOJIBUHYTHIM | OCHOBHBIMU
U CPEJICTBAMH | CpEJICTBAMH
- cpencTBaMu CO3IAHMS CO3IaHMS Bnageer He srazeer
CO3JlaHMA U HelPOHHBIX HelPOHHBIX OCHOBHBIMH cpencTBam
o0yueHus cerett cerett CpelCcTBaMU -
HCHPOHHBIX Pa3IUYHbIX PasIUIHBIX CO3AaHMA oGyuenust
ceren APXUTEKTYP. ApPXUTEKTYP. HEHUPOHHLIX HEHPOHHBIX
Pa3IMYHBIX Buiazeer Brazeer ceTelt 6a30BBIX ceTeit
THIIOB IPOABMHYTHIM | CTaHAapTHbIMU | APXUTCKIYD.
U CPEJICTBAMH | CpEJICTBAMH
00ydICHUS U o0yJeHUs U
TECTUPOBAaHHUSA | TECTHPOBAHUS




ceTen.

CeTen.

[1K-2

[1K-2.3

3HaTh:
- OtandHo HE 3HAaeT
MPOrpaMMHBIC 3HaeT MIPOrPaMMHBIX
porp Y noBneTBopure porp
" MPOTPaMMHBIE | XOPOIIO 3HAET u
JBHO 3HAET
BBIYUCITUTEIHH cpeJcTBa U MpOTrpaMMHBIE BBIYHCITUTEIbH
MIPOrpaMMHBIC
b€ CPEJICTBA U o0JayHbIe Cpe/IcTBa U P BIX CPEIICTB,
1aThOPMBI m1aThOPMBI o0rayHbIe p TIPUMEHSIEMBIX
o0J1auHbIC
I JUTSL paboTHI C 1aThOPMBI npu
. IaThOPMBI IS
MOHHUTOpPUHTA | HEHpoceTsMu | mJs paboOThI C AGOTEL C COTPOBOXICHU
9 THI
CUCTEM U CUCTeMaMH | HEWPOCeTIMHU Fi U CUCTEM
HelpoceTsIMH
HCKYCCTBEHHOT | MCKYCCTBEHHO HCKYCCTBCHHOT
0 MHTEJUIEKTA | O UHTEJICKTa 0 UHTEJIEKTA
YMeTs:
Ymeer
YwMmeer MPOBOJIUTH Ywmeer HE yMEeT
—IPOBOJIUTH MIPOBOJIUTH MOHHUTOPHHT MIPOBOJIUTh MTPOBOJIUTH
COIMPOBOX/ICHU | BHEIPCHUEC U MPOrpamm ¢ COIPOBOXICHU | COMPOBOKICHU
e COIPOBOX/ICH | UCIOJB30BAHU | € IPOTrpamMM C | € IMporpamm ¢
cHUCTEM ne ONNX ( eM HCIIOJIb30BAaHUE | MCIOJIH30BaHU
uckyccrennor | Open Neural | coBpemMeHHBIX M eM
0 WHTEJUIEKTa Network WHTEJUICKTYan | HEWpOCETEeBBIX | HEHPOCETEBBIX
Exchange BHBIX Moaeen Monaeen
TEXHOJIOTUI
Bnaners:
OTamaHO
BIaseeT BJIaJieeT HE BIIaJIeeT
— CpelCTBaMHU BJIaJieeT
. OCHOBHBIMU 0a30BBIMU OCHOBHBIMH
COIMPOBOXJICHU | TEXHOJOTHUECH
TEXHOJIOTHSIMUA | TEXHOJOTHUAMH | TEXHOJIOTHUSIMH
s nHpepeHca,Ha
N uHpepeHca,Ha | uHpepeHca,Han | uHDepeHca,Ha
HerpocereBbix | mp., ONNX
N RUNTIME mp., ONNX p., ONNX mp., ONNX
Mo/ieielt B
’ RUNTIME, RUNTIME, RUNTIME,
pexumMe WHCTPYMEHTA
WHCTPYMEHTaM | HMHCTPYMEHTaM | MHCTPYMEHTaM
nHpepeHca MU
u Tensorboard | wu Tensorboard | u Tensorboard
Tensorboard

3HAHUe

OCHOGHbIX

MexXHOoI02Ul

OI_ICHKa «OTJIMNYHO» BBICTABIISICTCA

UCK)YCCNBEHHO2O0

3a BBINIOJIHEHUE NOJIHOE GbINOJIHEHUE
nabopamopuelx pabom & cemecmpe, 21yO0KOe NOHUMAHUE NPUHYUNO8 NOCMPOEHUS,
Memo008 u mexHoN02Ull 00yYeHUsl HeUPOHHBIX cemeli, NOHUMAHUe Mempux o0y4eHus,

unmeiliekna,

noJjiHble U

cooepoicamenbHble 0OMEemvl Ha BONPOCHL bulema (meopemuseckuti u npaKmuieckuil
80NpOCYL)

Onenka

«XOPOLIO»

BBICTABJIACTCA 3a

BBITIOJTHCHHE

6blNnoJIHEeHUe

11abopamopHbix pabom 6 cemecmpe, NOHUMAHUE OCHOBHBIX NPUHYUNO8 NOCIPOEHUS U
Memo0o8 00yueHus HeUupOHHbIX cemell, NOHUMAHUE Mempux oOyuenus, 3HaAHUe




MeXHOI02ULl UCKYCCMBEHHO020 UHMEILIEKMA, CO0epicamenbHble Omeembl Ha 60NPOChl
ounema (meopemudeckutl U NPAKmMu4ecKuli 60Npocol)

OneHka «yJA0BJIE€TBOPUTEJIbHO» BBICTABJISICTCS 32 BBINIOJHEHUE GblNOJIHEHUE
1abopamopublx pabom 6 cemecmpe; YaCmMuyHoe NOHUMAHUE OCHOBHbLIX NPUHYUNOS
HOCMPOEHUs. U Memo008 00VUeHUsl HeUPOHHbIX cemell, 3HAHUe MempuKx 00)YeHus,
omeemsl HA 8ONPOCHL bulema (meopemudecKull U nPaKmuyecKuil 60npocyl)

OneHka «Hey/IOBJIETBOPUTEIbHO» BBICTABISETCS 3a cllad0€ W HEMOJHOE
BBINIOJIHEHHUE J1A00PATOPHBIX M MPAKTUYECKUX padOT B CEMECTpe; HE3HaHUue u
HEMOHMMaHuEe 0a30BbIX MPUHIUIIOB IMOCTPOEHUS HEUPOHHBIX CETEH; HEMOJHOE U
HESCHOE BBIMOJIHEHUE TEOPETHYECKOTO BOMpOca OUjeTa; HECHOCOOHOCTh OOBSICHUTH
POrpPaMMHBIN KOJT IO MPAKTHYECKOW YacTH OusieTa.

3. IlepeyeHb O1LIEHOUYHBIX CPEICTB

Kpatkas xapakTepucTHKa OLICHOYHBIX CPEACTB, UCHOJIb3YEMbIX IPH TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH M IPOMEKYTOUYHOM aTTecTauuud oOydarouierocs Io
JUCLUIUINHE:



4. IlepeueHsb

KOHTPOJIbHBIX

3aJJaHUl WM HHBbIE

MaTepuabl,

HeoO0XoauMble VISl OLleHKH 3HAHMI, YMEHHIl M HABBIKOB, XapaKTePU3YIOIIUX
Tanbl GopMHUPOBaAHHUS KOMIIETEHINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

Jas Tekymero kourpoJs TK1:
[Iposepsiemast komnerenmus: [1K-1.2: CnocoGeH BHEAPATHh U CONMPOBOKAATH
aKTyaJbHbIe IU(PPOBBIE pelICHUs 3a/1a4 IPEANPUATUS

Tect

Bonpoc

Ba PWaHTbI OTBETA

OTBET

MoAa NCKYCCTBEHHbIM
nHTennekTom B Poccum
NoHMMaeTcA

KOMMNJIEKC TEXHO/IOTMYECKUX peLLIeHMVI, I'IO3BOI'IF|IOIJ.I,Mﬁ
MMUTUPOBATb KOTHUTUBHbIE d)YHKLI,MVI YyesioBeKa

caM006yqume N NONCK peLLIQHMVI 6es 3apaHee 3agaHHOro
a/IropUTMa

KOMMNJIEKC TEXHO/TOTNMYECKUX peLLIEHMﬁ, I'IO3BO!1‘r'|IOLLI,Ml7‘1
nony4yatb Npn BbINOJIHEHUN KOHKPETHbIX 3a4a4 pe3ynbTaThl,
COMoCTaBMMble, KaK MUHUMYM, C pe3y/ibTaTaMu
MHTenﬂeKTyaﬂbHOVI AeATENbHOCTU YeNOoBEKa

BCe BbllWleONMMUCaHHOE

HelipoceTteBbimu
TEXHONOTMAMMU Ha3bIBaAOT

KomMmnnaekc MHd)OpMaLI,VIOHHbIX TEXHOﬂOFMl)'I, OCHOBAHHDbIX
Ha NPUMeHEeHNN KOMMNbIOTEPHbIX ceten

TEXHONOrnM,
MCKYCCTBEHHDbIX

KomMnaeKc MHPOPMALMOHHbDIX
OCHOBaHHbIX HAa  NPUMEHEHUMU
HepPOHHbIX ceTen

MHd)OpMaLI,VIOHHbIe CUCTEMbI NMOUCKa

MHGOPMALMOHHbIE TEXHO/IOTUM YNPABAEHUSA

Anroputm o0byyeHuns
WMCKYCCTBEHHOM  HEMPOHHO
CeTU 3aKaHUYMBAETCA, Koraa

AOCTUTHYTO  3aflaHHOe  3HayeHue cpeaHen  (Mam

MUHWMA/IbHOM) OLINBKMK

CeTb Mcyepnana BO3IMOKHOCTU 0byyeHUn (ownbKa
nepecTana yMeHbLIATbCA OT 3MOXM K 3Moxe)

npoﬁp,eHo onpegeneHHoe Koan4ecTso anox

Nno6bon oTBeT U3 NepevyncNeHHbIX

Kakune GpyHKLMM BbINONHAET
nporpaMmHan peanmsauus
BXOZ4HOrO C/10A

BbluMcaseT NponsBoaHY0 418 anroputMa obpaTHOro
pacnpocTpaHeHUs OWMBKMN.

MepepaeT BXO4HOW BEKTOP CUTHANOB HA NepBbii

KoTopbix paBHbl 10, -20, 5, 4 u
COOTBETCTBYHOLLMNE BECA
cBaAsen pasHbl 0.8, 0.5, 0.7 n
-0.5 cooTBeTCcTBEHHO.
Bblumcante curHan Ha Bbixoae

MHOTOC/I0MHOro CKPbITbIN CNON.

nepcenTpoHa? Ypanaet "wym" us curHana.
TpaHcAnMpyeT CMrHan Ha BbIXOAHOW C/IOM MHOIMOC/IOMHOIO
nepcenTpoHa.

HeWpoH j nonyunn Ha Bxop, -1.8485

CUTHaA OT YeTblpex ApYyrux 0,5

HEMpPOHOB YPOBHMU -0,4621

BO3OYXKAEHUA, 3HAUYEHUA 0,2449




j-ro HellpoHa B cny4dae, ecim
bYHKLMA aKTUBaLMK
HEeMPOHOB eCTb
rmnepboanNYeCcKnin TaHreHC.
BbibepuTe NnpaBubHbIA OTBET:

MporpammHo
HeMpOHHanA

peanunsoBaHa
cetb C OoAHMM
CKpbITbIM cnoem 7]
aKTMBALMOHHOWM byHKUMEN
curmompa. Y cetm 1 Bxopg, 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
cmeweHue 0.

AN,
GL~@—D
B

0,7311

2,1932

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

npoueaypy NoACTPOMKM CUTHAI0B HEMPOHOB

npoueaypy NOACTPONKMN BECOBbIX 3HAYEHMIA

npoueaypy BblYMC/IEHMA MOPOroBbiX 3HAYEHWUM
bYHKLMI aKTUBALMM

ana

MporpammHan peanunsaumn
O4HOC/IOHOMO NepcenTpoHa
Nno3BONAET pellaTb 3a4a4u

annpoKcMmauum GyHKumi

pacno3sHaBaHua 0bpas3os

KnaccndpuKaummn

Kakas apxuTekTypa | MHOroc/IonHbI NepcenTpoH
MCKYCCTBEHHON  HEMWpPOHHOM | PeKyppeHTHble HelPOHHbIe ceTh
cetn bonbwe noaxoAuT ANA | CBEPTOYHbIE HEMPOHHbIE CeTH
pa3paboTKu aNropmMTMOB
aHanu3a €CTeCTBEHHbIX
A3bIKOB (TEKCTOoB).
Ona  ¢yHKumMn  aktuBauuu | -1
rmnepbonnyeckni TaHreHc | 0
th(z) = S 1
BbIYNCANTE, | Mpepen He cywecTeyeT

lim th(x)
yemy paBeH z—— ?
Ona paspabotkm anroputmos | ResNet
M nporpammHbix cpeacts ana | YOLO
OeTekuMn n  TpeKuHra B | SSD
cucTemax BuaeoHabaogeHun, | GAN
NCNoNb3yoTCA HENpPOHHbIE
cetn
Kakoin ¢penimBopk rnybokoro | CNTK
obyueHna umeet wuHTepdeic | Tensorflow




ana pa3paboTku
NPOrpPammHbIX CpeacTB  Ha
A3blKe  MPOrpamMmMupoBaHuUA
Python pna ob6yyeHua wu

3anycka MHC?

PyTorch

Bce nepeuncneHHble

BxoaHoe nsobpaxeHue nmeet
pasmep 32 Ha 32. Kakoro
pa3mepa nosyunTca pesynbrat
CcBEPTKU B PyTorch 5 Ha 5 Ges
padding, co stride=(1,1), ecau
Ha BbIXOA4E AO/MKHO ObiTb 6
KaHanoB?

torch.Tensor pasamepom 6 Ha 14 Ha 14

torch.Tensor pasmepom 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,
KOoTopasA NnpumeHAeTca K
TpexXKaHaNbHOMY
n3obparkeHnto? He cumntaiite
CNOWN aKTMBALUK, He
yuuTbIBanTe bias.

3 napameTpa: CTO/NIbKO e, CKOJIbKO U KaHa/10B

9 Bcero: mbl HaknagbliBaem OAHY U Ty e CBEPTKY Ha
Ka)l-(ﬁ,bll‘a M3 TpEX KaHanosB

9 VYHMKanbHbIX -- BCEro 27, HO ANA BCeX KaHanos
napameTpbl O4NHAKOBblE

27 napameTposB: 3X3 ANA KaXKA0ro U3 Tpex KaHanos

Ona  KakoW  apXMTEeKTypbl
CBEPTOYHON HEMPOHHOM CceTn
XapaKTepHo 06xoaHble
coeanHeHusn

(skipconnections),
npobpacbiBatowme rpagmeHT
ownbKM B 06X04 CBEPTKM

VGG

AlexNet

ResNet

GoogleNet

YKaxkute owmnbky npu paborte
¢ ontumusatopom B PyTorch
npu pas3paboTke nporpammbl
06y4eHnA HelMpoHHOM ceTw.

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

optimizer.step()

optimizer.zero_grad()

optimizer.backward()

Bomnpocel

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

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

CCTHu C ITOMOIIBIO aJiropurma

OueHka KauecTBa HeWpoceTeBbIX MoAeseil. OCHOBHbIE METPUKH.
CBépTouHble HepoHHBIE ceTu. Onepannsi CBEpTKH, KacKaj CBEPTOK.
ApXUTEKTYpPbl HEUPOHHBIX CETEH JJISI MYJIbTUKIACCOBBIX Mojenei. DyHKuus

6. ApXUTEKTYpbl HEUPOHHBIX CETEH I MoJiesel OMHapHOH KilaccupuKaIuu

nepIEenTPOH.
[Ipeononenre orpaHUYeHUs] TUHEHHON Pa3IeIMMOCTH U pelIeHUE MPOOIEMBbI

[IpencraBnenne  OyJeBBIX

HCKIIOYAIICTO «HJIN). TeopeMa KOHMOFOpOBa.

2. OOyueHue HEHpOHHOU
BO3HUKHOBEHUS.

3.

4.

5.
Softmax.

7. MHOTOCIIOWHBIN

8.

Omneparnus aexonBosroruu. Transposed convolution layer.
9. Axaroputm 00paTHOTO pacmpocTpaHeHUs: OMMOKU. JI0OCTOMHCTBA M HEJOCTATKH

oOpaTHOTrO
pacnpocTpaHeHuss OmuOKK. I[loHATHE TmapanWua CETH M IPHYHUHBI  €ro

GYHKUIUH.



anroputMa. [loHaTre napainya ceTH U MPUYKUHBI €r0 BOZHUKHOBEHHS.
10. BazoBas apxurekTypa HeWpoHHBIX ceTel. [Ipunnumnbl noctpoenus. OCHOBHbIE
(GyHKIMY aKTUBALIUU.

i Tekymero kourpoJs TK2:
[Iposepsiemast komnerenuusa: [1K-2.3: CrnocoGeH conpoBOXaTh CUCTEMBI
HCKYCCTBEHHOI'O MHTEJUICKTA

Bomnpoc BapuanTsl oTBeTa OTBET

B KaKux 00JacTsax | OIIEHKa BEPOSTHOCTH OAHKPOTCTBA,

DKOHOMUKHM  NPHUMEHSIOTCA | pacrio3HaBaHUE 00pa3oB (TEKCTa, MOAIKICH);

AJITOPUTMBbI Ha OCHOBC | 3aga4yu KJ'IaCCI/I(bI/IKaI_[I/II/I Hn CCIrMCHTALlMM 3KOHOMMYCCKHX
HCKYCCTBCHHBIX HeﬁPOHHLIX 00BEKTOB

cerei? Bce Iepeync/eHHbIe
[IporpammHO peann3oBaH 0,9951

HEHPOH ¢ pyHKIMEH 1

aKTUBaI[AM TUIIA -1

runepbonnyeckuil Tanreue ¢ | 0,9981
TpeMs BXOAaMHu U HEMPOH
cMmeleHus. Bxoael Bce

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

HelpoHa?

B nporpamme HeipoHHOM 0,25
CETH HEHWPOH j TIONyYHII Ha 0,6225
BXOJI CUTHAJI OT YETBIPEX 0,3775
APYTUX HEHPOHOB YPOBHU -1,5415

BO30YX/ICHHUS, 3HAYCHUS
KoTophIx paBHbl 10, -20, 5, 4
Y COOTBETCTBYIOIINE Beca
cBa3elt paBHel 0.8, 0.5, 0.7 u
-0.5 COOTBETCTBEHHO.
Beruncnute curnan Ha
BBIXOJI€ ]-TO HEellpoHa B
ciydae, ecinu QyHKIUS
AKTUBAIIMU HEUPOHOB €CTh
JIOTUCTUYECKAsi CUTMOU/IA.
Bri6epute npaBuiibHbIN
OTBET:

B mporpamMMHO# peanusanuy | eciy HaiIeTCs TaKOW HEHPOH J, YTO
OJTHOCJIOMHOI0 TEepcenTpoHa

n )
Saw! <O
Ha BXOJ MNOAacTCd BECKTOP | :=f

(X1..Xn). B xakom ciydae | ecnm i Kakaoro Helipona j OyaeM MMeTh
N _

BBIX0OJ0M 6yz[eT Hy.lIeBOI/I Zaiw;; <]

BEKTOP? =1

eCJIM VISl Ka:KI0ro HeilipoHa j OyaeM HMeThb

kil .
Sawl <o
i=I




€CJIM HaWJIeTCsl TAKOW HEMPOH J, UTO

n )
Sawl =6
i=]

Haitaure npou3BoaHy0 3TOM
(YHKIIUY aKTUBAIIUU
th(z) = -

e’ —e
ef+e ¥

U BBIpa3UTE
pe3ynbrar uepe3 (YHKIHUIO

th(x)

1-th’(x)

1+th?(x)

th(x)-1

th’(x)

Kakas apXUTEKTypa
HUCKYCCTBEHHOM HEUPOHHOU
ceTu OosblIe BCEro
MNOJIXOAUT JUIL  Ppa3pabOTKH
JITOPUTMOB U NTPOIPAMMHBIX
CpeACTB pacro3HaBaHHA
o0pazoB u aHaIM3a
M300paKeHMIT?

ITonmHocBs3Hag
IIEPCENTPOH)

HEWpOHHAas  ceTh  (MHOTOCIIOWHBIN

CBeproyHasi (KOHBOJIHMOHHAS) HEIPOHHASA CETh

PexyppeHTHas HEMpOHHAs CETh

[Tyctb B
aBTOMATHYECKOTO
pacro3HaBaHMs PYKOIUCHBIX
mpp or O 1m0 9
UCIOJIb3YETCS CNN c
aktuBanuen softmax. Kakyro
GbyHKIHIO oTephb BBI
BBIOEpETE?

nporpaMmme

MSE

MAE

CE (Cross Entropy)

BCE (Binary Cross Entropy)

AyrMeHTaIus JaHHbIX
MIPUMEHSETCS 1151

yBeIn4eHusi 00bemMa 00y4aouieil BbIOOpKH

YBEJIMUYEHUS] CKOPOCTH 00Y4EHHUS

HOpMaJIU3alluu
00pbOBI ¢ epeodyyeHneM

C MTOMOIIIBIO kakoro | 1

MUHHMaIIbHOTO yucna | 3

HEHWPOHOB B CKpBITOM clo€ | 4

MHOT'OCJIOMHOTO 5

nepcenTpoHa peraercst

npobnema XOR ?

Jiis pa3pabotku anroputMoB | GAN

U MporpaMMHBIX cpencts aia | ResNet

pewenust 3agaud | LSTM

knaccupukanuu B cucremax | VGG

KOMITBIOTEPHOT'O 3pCHHUA
HCIIOJIB3YIOTCHA HeﬁpOHHBIC
CETH

IIpu nocrpoenuun
QITOPUTMOB O0yUYEHUS
HEHPOHHOU CeTH OOBIYHO
JaTaceT JeJAT Ha 2

yactu train u test unu Ha 3
yacTu: train, validation,
test. Jlis 4ero Hy»KHO Takoe

Ecnmu O6yanBCH Ha ITIOJITHOM AaTaC€TC M Ha HEM KE ACJIATh
BaJInJalino, TO MOKHO HE€ 3aMCTUTH Hepe06yqu1/I5{

Validation HyxHa, 4TOObI NOAOOpPaTh THIIEpPHAPAMETPHI
ceTn

Test HykeH a1 (UHAIBHOM OIIGHKM KadecTBa pPalOTHI
ceTH

Bce BblIenepeyuciaeHHoe

neixenue?
Kakas nporpammHas | Tensorflow
oubnmroreka He mpuMensiercs | Torch




U1 TI1yOOKOro oOyueHus? NLTK
CNTK
[Tpu nanmcanuu nporpamm B | d[0] + c[2]
PyTorch kakas oneparus ¢ 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
CJIeIYIOLLUIA BBIBOJ?
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] )
[-6, 0, 5], [-9.5]]
[31 21 2]]! [['91 5] y
a SIIpO CBEPTKH — [3,-4]]
[[0, 1, 2], [[-4, 3,1],
[1, -1, 0], [1,0,-2]]
[1,0,-2]]
Kaxkos 6y,[[eT pe3yiibTaTt
MNPUMCEHCHUSA CBEPTKHU CO
stride=2, padding=1?
B mnporpamme na PyTorch | 13
ucxonubiii torch.tensor 6wur | 169
paszMepom 13x13x384. | 384
Ckonpko (GUIBTPOB AOKHO | 64896
ObITh B CBEpPTKE, KOTOpAs
BBIJIAET torch.tensor
pa3zmepom 13x13x3847?
Bonpocuwi
1. Perynapuzauus HeWpOHHOUN Perynsapuszauus
Tuxonosa, Lasso — perynspusanus
2. Perynsapuzamnus u npopexuBanue HeWMpoHHOUW ceTH. [Ipsimoit 1 oOpaTHBIMA
Dropout.
3. Meronsl  timyOokoro  oOydenus.  Hopmamuzamms
HOpMaJu3aLus.
4. Texnomorus mnepenaun oOyuenusi Transfer Learning. Vcmons3oBanue
npeaoOydeHHBIX CeTel.
5. ABTO3HKOAEPHl. OCOOCHHOCTH AapXUTEKTYpbl M OOY4YeHHS DSHKOAepa U

JeKoiepa.




6.

Pexyppenthsbie Hetipornsie cetu. Apxutekrypa GRU (Gated recurrent unit).

7. PexyppentHbie HeiiponHbie ceTu. Apxurektypa LSTM (Long Short-Term
Memory).

8. I'eneparuBHO-cocTszatenbHble HelipoceTu (GAN) u style transfer.

9. ®dpeitMBopk riaybokoro odyduenus Tensorflow

10. ®peiimBopk rirybokoro ooydenus: Pytorch

JlJ1st MpOMEeKYTOYHOM aTTeCTAllUM:

bazoBrie BOIIPOCHI K 3K3aMCHY

1.
2.
3.

10.

11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.

22.
23.

24.
25.

MaremaTrueckast MOAeIb ONOIOTHYECKOTo HelipoHa. J|eHAPUTHI, aKCOHBI, CHHAIICHI.
TexHoI0rnu NCKYCCTBEHHOI'O MHTEIJIEKTa, 00J1aCTH MPUMEHEHHUS U peliaeMble 3aauu.
ba3zoBas apxutexTypa HelpoHHbIX cereid. [IpuHumnsl nocrpoenusi. OCHOBHbIE (YHKIUU
AKTHBALIUU.

[lepuentpon Po3enbnarra u mnpaBwio Xeb66a. Teopema O CXOOUMOCTH aJIrOpUTMa
00ydYeHUs TIepIeNTPOHA IS THHCHHO-pa3aeTuMbIx MHOXecTB. [Ipodiema XOR.
MmuorocnoiiHblii  mepuentpod. IlpencraBmenue OyneBbix  QyHkmmid. [Ipeomosienue
OTpaHUYEHUS JIMHEWHON pa3eNMMOCTH M pEHICHHE MPOOJIEMbl HCKIIOYAIOIIETO «HIIH.
Teopema Konmoroposa.

OO0y4eHre HEMPOHHOMN CETH C MOMOIIBIO aITrOpUTMa 0OPATHOTO PACIPOCTPAHEHUS OLIUOKH.
[lonsiTHE Mapainya CeTH U NPUYMHBI €r0 BOSHUKHOBEHUSI.

OyHKIMS MOTEPh U ONTUMHU3ALNS [TapaMeTPOB HEUPOHHOI ceTu. BriBoa GyHKIINMHN MOTEPD
U3 METO/1a MaKCUMAaJIbHOTO IPaB0No100usl.

[TpoGaema oBpaXXHOCTH MOBEPXHOCTU (PYHKIIMOHAJA OMNOKHU U €€ YaCTUYHOE IPEO0I0JICHHE
¢ moMotsio BBeaeHUs1 MmomenTa (Nesterov momentum).

Oo6yuenue ¢ momoripto backpropagation na ocuose anroputma RMSProp.

Oobyuenne c¢ momoinsio backpropagation Ha ocHoBe amroputma Adaptive moment
estimation.

[Ipobnema ucyesaromiero u B3pbiBaroierocs rpaaueHTa. [lonsarue «ymuparommiiny RelLU.
Onenka kauectBa 00ydeHusi. OCHOBHbIE METPUKH 3a/1a4 Ki1acCU(UKAIIH.

ITocTaHOBKa M pelICHNE 3a4a41 PETPECCUU C IIOMOIIBI0 HEHPOHHOM CETH.

[TocranoBKa U pelieHue 3a1a4u OMHAPHON KJIaCCU(PHUKAIUU C TOMOIIBI0 HEHPOHHBIX CETEH.
ApXHUTEKTYpbl HEHPOHHBIX CETeHW i1 MHOIOKJIACCOBBIX Mozenel. BeposTHocTHas mepa
NPUHAIIEKHOCTH K Kinaccy. Dynkius Softmax.

Ceéprounbsie HelipoHHbIe cetn. Omeparus cBeptku (1D, 2D). fAnpo ceprku. Kackan
CBEPTOK.

ba3oBble IPUHLIKIIBI IOCTPOEHMS CBEPTOUHBIX HEMPOHHBIX CETEH.

Apxutektypa Inception (inception 6;0xk). Training head.

Apxutektypa ResNet (residual 6mok). Skip-connection.

[TepeoOyuenue u meto bl 60pbOBI ¢ HUM. AyrmenTarus. Early stopping

Perynapuzanus HeliponHoit ceru: "weight decay". Perynspusaums TuxonoBa, Lasso —
perysspusanus.

Perynspusanus u npopexuBanue HEMpoHHOU cetu. Dropout.

Hopmanu3zaius nansbeix - batch-mopmanumsanus (batch_norm, layer_norm). Beruucienue
CTaTHCTHUK npu 00y4eHuu u Bamunanuu (train/eval).

Texnomorus “nepenaun 3uanuii” Transfer Learning (fine tuning, feature extraction)
CemaHTHYeCKasi CETMEHTAIMsI ¢ TOMOILBIO TIy0okoro oOyueHus. [TomHOCBEpTOUHBIE CETH
(FCN). Onepanus nekonBoroiuu. Transposed convolution layer.
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Apxwurektypa SegNet, Unet. @ynkiuu noteps Ha ocHoBe koddduimenta Jlaiica u focal
loss.

Meronsl MacmTabupoBanust s omeparmu  upsampling u  downsampling. Dilated
convolution.

['enepaTUBHBIC MOAETH U ABTOYHKOJIEPHI.

Bapuanmonnsie aBrosukoaeps! (VAE). [luseprennust Kynn6aka-Jleiionepa.
I'enepatuBHO-cocTsA3aTenbHble HelpoHHbIE ceTH (GAN) M HEHpOHHBIM CTWIb IEepeladyu
o0ydeHnus (Ha mpumepe style transfer).

PexyppenTHbIe HElipOHHBIE CETH U crielupuKa UX 00yUCHHUS.

I'my6okoe o0yuenue B NLP. Knaccudukarmus texkcroB ¢ momomibio CNN 1 RNN.
Apxutektypbl LSTM (Long Short-Term Memory) u GRU (Gated Recurrent Unit).
Mexanusm BHuMaHus (Attention).

OpeliMBopk Tiiybokoro obydenus PyTorch. ABromarmyeckoe nuddepeHmpoBanue.
[Tpunuunel moctpoenus HelpoHHbIX ceteil B PyTorch: ¢yHkumonanbHbii U 00BEKTHBIM
MOJIXO/.

OpeliMBopk Tiyookoro oOydenus Tensorflow. Berumcnurtensnbiit rpad. Iloctpoenue
HEWPOHHO# ceTH U ee oOydeHue. Tensorboard.

HNudepenc netipocereBbix Mozeneir. ONNX.

Mexanu3m BHUMaHus. Apxutekrypa Transformer.

Tumnossie 3aJa4n:

1.

2.

Peanu3oBath m 0Oy4HMTH CeTh Al TMpEACKa3aHUS JOSUIBHOCTH KIMEHTOB
COTOBOTO omepaTopa (JaTaceT y mpenoaaBaTers)

Peann3oBath CBEpPTOUHYIO CE€Th, OOYYUTH CETh U MPOBECTH KIaCCHU(PUKALINIO
torchvision.datasets.FakeData. CoctaButh confusion matrix. I[locTtpouts
rpaguku accuracy u loss Ha Bamumpanuu. IlpoBectn aHanmu3. YMeTh
O0OBSICHUTH CBOM KOJI.

PeanmzoBats ResNetl8 nns CIFARI1O ( torchvision.datasets).

N3 O6ubmuorexku torchvision (ctaBuTcs BMecTe ¢ pytorch), MoxHO
ummnoptupoBaTh ResNetl8 xomanmoit from torchvision.models import
resnetl8

Ho6aBbTe L2-perynspuzanmio. B PyTorch ona aktuBupyercs ¢ momoibto
napamerpa weight decay B ontumuzarope. 3HaueHUE OOBIYHO BHIOUPAIOT U3
[1le-3, 1e-4, 1le-5]. TIpumep:

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

CocraButh confusion-matrix. I'padguxu accuracy u 0SS Ha Bamumanmw.
[IpoBecTun ananu3 o0yueHus. YMETb OObSICHUTH CBOU KO/I.

C nomomrpto ¢peiimBopka PyTorch mns pemenust 3agaun kiaaccuukanmm
pean3oBaTh HEMpoHHYIO ceTh apxuTekTypsl VGG. [IpoBectn oOyueHue Ha
natacete EMNIST (torchvision.datasets) B Google Collaboratory.
[Toctpouts rpaduxu accuracy u loss Ha BamuaaLuu.

[IpoBecTn aHanM3 BAMSHUS THIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MHC.
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C momompio ¢peiimBopka PyTorch mist pemenus 3amaun kinaccupukanum
peanu3oBaTh HEHPOHHYIO CE€Th apXUTeKTypsl MobileNet. IIpoBecTu
oOyuenne Ha pnaracere FashionMnist ( torchvision.datasets) B Google
Collaboratory. I[ToctpouTs rpaduku accuracy u loss Ha BaMIaINH.
[IpoBecTn aHanu3 BAMSHUS TUIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MHC.

Peanu3oBath CBEpTOUHYIO CETh, O0OYUYUTh CETh U MPOBECTH KJIACCUPUKALIUIO
torchvision.datasets.FakeData. Iloctpouts rpaduku accuracy u loss Ha
BAJIUIALINH.

[IpoBecTn aHayiM3 BIAMSHUS THIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennor MHC.

C nomompto ¢perimBopka PyTorch peanuzoBaTb HEUPOHHYIO CETh
apxutektypel ~ DenseNet. Pemmts 3amauy  kinaccUpuUKALMM i
FashionMNIST u3 6ubnuotexu torchvision.datasets. CoctaButh confusion-
matrix. ['paduxu accuracy u loss Ha Bamumanuu. [IpoBecTn anamu3
00yuyeHus. YMeTb 00bSICHUTD CBOM KOJI.

[IpoBectn OuHapuyro kiaccupukamuio B ML-3agaue (matacer vy
npenojaBarens). Pa3genuts BBHIOOPKY Ha 0O0yYarollyr0 U KOHTPOJIBHYIO.
OO0yuuTh ceTb. OIEHUTH Ka4eCTBO OOYUEHHUS.

Pemenne 3amaum perpeccud ¢ MOMOIIBIO HEHPOHHOW ceTh (JaTaceT y
MPEnoIaBaTess).

OOyuuTh HEHUPOHHYIO CE€Th MM 3aJauyd MpeAcKa3aHusi 3a00JIEBAHMUS.
[Toctpouts rpadguku accuracy u loss Ha Bamupanuu. IlpoBectu anamus.
VYMeTh 00BACHUTE CBOU KOI.



		2023-08-28T11:01:22+0300
	ФГБОУ ВО "КГЭУ",КГЭУ,КАЗАНСКИЙ ГОСУДАРСТВЕННЫЙ ЭНЕРГЕТИЧЕСКИЙ УНИВЕРСИТЕТ"




