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1. He.]'lb, 3a/iavi U INIAHUPYEMBIEC PE3yJabTaTbl oﬁyquI/m o AMCIOMIIJIMHE
(Lenv u 3a0auu ocsoenus oucyunaunst, coomsemcemeyrowue yeau OIT)

HCJ'IBIO OCBOC€HUA OUCHUITJIIMHBI Texnonoruu HNCKYCCTBCHHOT'O HMHTCJUJICKTA
ABJIACTCA HCJ'IBIO OCBOCHUA JUCHUITIIIMHBI «Texnonoruu HNCKYCCTBCHHOT'O MHTCJUICKTa»
ABJISACTCA q)OpMI/IpOBaHI/Ie Y CTYACHTOB TCOPCTUYCCKHUX ¢ IPAKTUICCKUX 3HAaHUHN O
COBPCMCHHBIX  HAIIPABJCHUAX, MCTOJAOJIOTUAX H  IOAXO0JaX, OTHCCCHHBIX K
TCXHOJIOTHAM UCKYCCTBCHHOI'O MHTCJUUICKTA.

3ajayaMy  JIUCLMIUIMHBI  SBISIIOTCA:  3aJadyaMHd  M3Yy4YeHUS JHUCLUILIMHBI
«TexHOJIOrMM UCKYCCTBEHHOI'O MHTEJUIEKTa» SIBIAIOTCA: - (pOpMUPOBaHHE 0a30BOro
MNOHSATUWHOTO armapara NPUHIUIOB (QYHKIIMOHUPOBAHUS MCKYCCTBEHHBIX HEHPOHHBIX
ceTeil 1 MEeToA0B UX OOYYEHHUS; - U3YUCHHE CPEACTB pa3pabOTKU U MPOESKTUPOBAHUS
MCKYCCTBEHHBIX HEUPOHHBIX CETEW; - 3HAKOMCTBO C COBPEMEHHBIMU TEXHOJOTUSAMH
VMCKYCCTBEHHOTO MHTEJUIEKTa, [0 CIEAYIOIIMM HAIPABJICHUSAM - KOMIIBIOTEPHOE
3peHue; - oO0paboTKa €CTECTBEHHOI'O S3bIKA; - PACIO3HABAHME U CHUHTE3 pPEUH; -
UHTEIJICKTYyaJIbHbIE CHUCTEMBbl MOJACPXKKA NPUHATHSA pElIeHUuH. - (OpMUPOBaHUE
YMEHHMM WM HABBIKOB DPELICHUS IPAKTUYECKUX 3a1a4d C IPUMEHEHMEM TEXHOJIOIMHI
HCKYCCTBEHHOT'O UHTEJICKTA.

KomnereHumu u UHIMKATOPBI, HOpMUpYyEMBbIE Y 00YUaIOLIUXCS:

Koa u HauMeHoBaHME KOMIIETEHINH Kon v HanMeHoBaHMe WHAMKATOpa
[1K-2.1 BeiOupaer COBpeMEHHYIO apXUTEKTYpy H
cpeny paspabotku [10
TTK-2 CriocoGen paspaGotats TTO 3azau 11:115-2.2 [IpoexTupyer 6azy gaHHBIX U UHTEPEIC

CHCTEM YIIPABIIEHUS
yup I1K-2.3 Cozmaet xon I1O ¢ ucnonp3oBaHueM

SI3BIKA IIPOTPaMMHUPOBAHHU
I1K-2.4 Tectupyer kox [10

2. MecTo aucuuniauHbl B cTpykrype OIT
[IpenmecTByonme AMCUUILIMHBL (Moayn), npaktuku, HUP, np.
[Tocnenyronme qucuumuinHbl (Moysn), paktuku, HUP, ap.

3. CTpyKTypa u coaepkaHue TUCHUIINHBI
3.1. CTpyKTypa IMCHUILIAHBI
Jl1s1 ouHoM popMbl 00yUeHUsI

Bun yuebnoit paboTbl ngo ngg}g CCMC(;Tp (1)

OBIIAA TPYIOEMKOCTH AUCHUITJIMHBI 5,86 211 211
KOHTAKTHAS PABOTA

AVJIUTOPHASI PABOTA 1,33 | 48 48
Jlexuuu 0,44 16 16
[IpakTrueckue (cCeMUHAPCKUE) 3aHATH 0 0 0
JlaGopaTopHbie paboThI 0,89 32 16
CAMOCTOSTEJIbHASI PAFOTA OBYYAIOILIETOCS 453 | 163 163
IpopaboTka yueGHOro MaTepuana 3,56 128 128
KypcoBoii mpoext 0 0 0




Kypcosas pabora 0 0 0

[ToAroTOBKA K IIPOMEXkKYTOUHOM aTTECTALMH 0,97 35 35

IIpomexyTodnas arrecranus: 3

3.2. Conep:xxaHue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE 0 pa3fejiaM U BHIaAM

3aHATHH
Paszpenst Pacnpenenenue ®opmel 1 | THAEKCH THAMKATOPOB
JUCIUTLIAHBI 2 TPYJIOEMKOCTH BU]I (bopMupyeMbIX

g 110 BUaM y4eOHOM padoThl | KOHTpPOIS KOMITCTEHIHIA
o S ©
T BB | B

Pazgen 1 0 TK1

Paznen 2 0 TK2

DKk3amMeH 35 35 OMl1

Hroro 3a 3 cemectp 0 0 0 0 0

UTOro 0 0 0 0 0

3.3. Conep:xaHue QUCHUNINHBI
Cemctp 3

Paznen 1. BBenenue B HEHPOHHBIE CETH
Tema 1.1 OcHOBBI HEUPOHHBIX CETEN

IToHsiTHE NCKYCCTBEHHOTO UHTEIUIEKTA. MICTOpUS pa3BUTUSA TEXHOJIOTUN
MCKYCCTBEHHOTO UHTEIIeKTa. COBpEMEHHBIE TEXHOJIOTUU UCKYCCTBEHHOTO
MHTEJUIEKTA MO CJICAYIOUIMM HaIlPaBJICHUSIM

. KOMITBIOTEPHOE 3PEHHE;
. 00paboTKa €CTECTBEHHOTO SI3bIKa;

. pacro3HaBaHUE U CUHTE3 PEUU;

. WHTEJUICKTYJIbHBIE CUCTEMBI MOICPKKU MPUHATHUS PEIICHHIM;

OCHOBBI HEMPOHHBIX CeTEH. broornueckrne acreKThl HEPBHOM ACATEIBHOCTH.
Hetipon. Akcon. Cunarc. Pednexropnas nyra. [lenTpanpHas HepBHas CUCTEMA.
Mogenu ucKkycCTBEHHOTO HelipoHa. PyHKIMK akTUBaLUMU. ba3oBas apXuTekrypa
HeWpoHHBIX ceTeil. O0yuenue ¢ yunreneM. OCHOBHAS TEPMUHOJIOTHS.

Tewma 1.2 IToTHOCBA3HBIE CETH MPSAMOTO PACHPOCTPAHEHUS

[TonHOCBSI3HBIE CETH MPSAMOro pacnpoctpaHeHus. [Ipeogonenre npoOaemsl
XOR. O6yuenue HEMPOHHOM CETH C TOMOIIBIO AITOPUTMA OOPATHOTO
pacnpocTtpanenus omnOku. [lonstue odyuaromiero kouseiepa (Pipeline).

Tewma 1.3 CBepTouHblE HEHPOHHBIE CETH

Onepanus cBeptku. Bzaumuas koppemsauus. Penentusroe nose. Kackan
cBepTok. [ pynnuposka (pooling).



Tema 1.4 IIpoaBuHyTHIE METOIBI OOYUYCHUS

Mertoabl 60psOBI ¢ IepeoOydyeHrneM. AyrmeHTanus JaHHbiX. baty-
HopMasm3anus. Perymsapuzanus Tuxonoa. Lasso peryisipusanus. Dropout.
CoBpeMEeHHbIE CBEPTOYHBIE APXUTEKTYPbI

Paspnen 2. TexHOJIOTMH HCKYCCTBEHHOIO MHTEIJIEKTA
Tema 2.1 Texnonoruu nepenauu ooyuenus: Transfer Learning

Texnonoruu nepegauu 3nanuit Transfer Learning / Domain adaptation.
JlooGydenue cetu, mojactpoiika mapameTpoB Fine Tuning. Mcnons3oBBaHuEe
peno0yUeHHBIX ceTel. ABTOKOIUPOBIIUKH. APXUTEKTYpa SHKOIEP-ACKOIeP.
OOHapyxeHue aHOMaJIMK B JAHHBIX C TOMOIIBIO aBTO3HKOiepa. BapualirionHbie
aBTO3HKOJEepbl VAE.

Tema 2.2 I'enepatuBnbie moaenu NN

CoBpeMeHHbIe apxXUTeKTyphl. [lopoxkaatomnine (reHepaTUBHBIE) COCTA3ATEIbHbBIE
HeWpoHHble ceTu. ['eneparop. JuckpumuHarop.

Tema 2.3 Texnonoruu M B 06paboTKe €CTECTBEHHOTO S3bIKA

O6paboTka ecTECTBEHHOTO s3bIKA C TOMOIIbI0 HEMPOHHBIX CETEH.
Knaccuduxanus texcra. PekyppeHTHbIe HelpoHHbIE ceTh. ApxuTekTypbl LSTM
(Long Short-Term Memory) u GRU (Gated Recurrent Unit).

Tema 2.4 HCpCHCKTI/IBHBIC MOJCIHU NCKYCCTBCHHOT'O MHTCJIJICKTA.

MexaHu3M BHUMaHUsI. APXUTEKTypa ri1yOoKuX HEHpPOHHBIX ceTtel Transformer
JUTsl pabOoTHI C TIOCTIEIOBATENHPHOCTAME. MOICNIb HCKYCCTBEHHOTO HHTEIIJIEKTA
Generative Pre-trained Transformer.

3.4. TemaTuyecKui NJIAH NPAKTUYECKHUX 3aHATHI

JlanHbli BUA pabOThHI HE MPEYCMOTPEH YUESOHBIM IJIAHOM.

3.5. TemaTuueckuni MJiaH JadoOpPaTOPHBIX padoT

1. Texnonmoruu pa3pabOTKu W 0OyueHUs HEHPOHHBIX ceTel. I[IporpammHuas
pa3paboTka C HCMOJb30BAHMEM OOJIaYHBIX HWHCTPYMEHTOB. 2. BBeneHue B
¢dpeiimBopku Tiyookoro obyuenust Pytorch /Tensorflow. Tenzopsl. 3. Apxutexrypa
MOJIHOCBSI3HOM  HEUPOHHOW CeTM W ee oOydeHue. ANTOPUTM  OOpaTHOTO
pacnpoctpanenust ommoOku 4. [IpeackazarenbHas aHAIUTHAKA I POU3BOCTBEHHBIX
u OuszHec mpoueccoB. 5. VIHTeNNEKTyaldbHble TEXHOJOIMH PACIO3HABAHUS
nzo0paxxenuit. 6. Texnomoruu Transfer Learning. 7. Texnonoruu N B nuarHoctuke
3aboneBanuii. 8. Texnomorun MM s monutopunra aaHubix. 9. Texnonoruu MU B
00pabOTKe €CTECTBEHHOI'O SA3BIKA. 10. I'enepaTuBHBIE MOJEIN HCKYCCTBEHHOIO
uHTeiekTa. 11. Pa3paboTka mporpaMMHOro o0ecreyeHus, B KOTOPOM UCIIONIb3YIOTCS
TE€XHOJIOTUH UCKYCCTBEHHOTO MHTEIUJIEKTA.

3.6. Kypcosoii npoekT /kypcoBasi padora



JlaHnHblii BUA pabOThHI HE MPEYCMOTPEH YUYECOHBIM IJIAHOM.

4. OneHuBaHHe Pe3y/IbTATOB 00y4eHHUS

OHCHI/IBaHI/IC PE3YIbTATOB 06y‘ICHI/IH M0 JUCHUIIIIMHE OCYIICCTBIIACTCA B paMKax

TEKYIIETO KOHTPOJII M TPOMEXKYTOYHOW aTTeCTallid, MPOBOJUMBIX IO OaTbHO-
petituaroBoii cucteme (bPC).

[11xaa OIleHKH pe3yJIbTaTOB OOYYEHHS MO JUCHUILIMHE:

YpoBeHb cHhOPMUPOBAHHOCTH MHIUKATOPA KOMITETEHIIUH
Breicokuii Cpennuit Huke Huzkuii
Kon Kon 3armiagu- pen CpEIHETO
KOMII | WUHAWUKATO POBAaHHBIC ot 85 mo 100 ot 70 1o 84 oT 55 o 69 ot 0 mo 54
c- pa pe3ybTaThl IITkana oneHUBaHUS
TEHI[ | KOMIIETEH | OO0ydYeHus 1o HEY/I0B-
OBJICT-
15071 1107071 JUCLUIUIMHE OTJINYHO XOpOLIO YA JIETBOPH-
BOPUTEIHHO
TEJILHO
3auTeHo HE 3a4TEHO
3HaTh:
COBpPEMEHHBIE
cpeabl
pa3paboTKu 1
(periMBOpKHI
Pytorch, HE 3HaeT
rIy0oKO U XOPOIIO 3HAET
Tensorflow 3HaeT 6a30BbIe 0a30BBIX
MOJTHO 3HAeT OCHOBHbBIE
- OCHOBBI AJIEMEHTHI Cpejl JIIEMEHTOB
cpesbl cpeabl
TEOPUH pa3paboTKy U cpen
N pa3paboTku 1 | pa3pabOTKU U .
HEHPOHHBIX . . (bpeliMBOpKOB | Pa3pabOTKH K
9 (bpeiiMBOpKH (bpeitMBOpKH .
CeTel, B TOM Pytorch, ($peliMBOPKOB
Pytorch, Pytorch,
yycne Tensorflow Pytorch,
Tensorflow Tensorflow
pa3auyYHbIC Tensorflow
APXHUTEKTYPhI
HEHPOHHBIX
ceTed u
AJITOPUTMBI UX
o0OydeHus;
IK-2 | TIK-2.1 ’
YMers:
yMeer
aHAJTU3UPOBAT
aHATU3UPOBAT . yMeeT
b aHaAITM3UPOBAT
MOCTaBJICHHYIO
MO UKAITAH b
3a1ady u HE yMeeT
Y HOBBIC MOCTaBJICHHYIO yMeer
mpe/iarath noaduparth
cpencTaa 3a1auy u noaoupaTth
peleHus Ha aJICKBaTHYIO
MPOTPaMMHOTO npeiaraTh TEXHOJIOTHIO
OCHOBE TEXHOJIOTHIO
obecrieyeHust . peLICHUsI HA | HMCKYCCTBEHHOT
TEXHOJIOTHH UCKYCCTBEHHO
JUISL CO3/IaHMs OCHOBE 0 UHTEJUIEKTA
HCKYCCTBEHHO . r'0 UHTEJJICKTA
WHTEJUIEKTYal TEXHOJIOTH JUISL pELICHUSI
ro . | JUIA perieHus
BHBIX CUCTEM C HCKYCCTBEHHO | MOCTaBJICHHOM .
WHTEJIICKTA,; MIOCTaBIICHHOM
UCIIOJIb30BAaHH ro 3a7a4u.
YmMmeer 3aJIa4H.
eM WHTEJICKTA,
. 000CHOBBIBATh
TEXHOJIOTHH . 000CHOBBIBATH
CBOH BBIOOD N
HCKYCCTBEHHO CBO¥1 BBIOOD;
TEXHOJIOTHH;
IO UHTEJJICKTA




Bianers:

Bnaneer Bmaneer
MPOJBUHYTHIM OCHOBHBIMU Bnaneer
Y CpeJICTBAMHU CpelcTBaMu OCHOBHBIMU
CO3aHUs CO3JaHMs CpelcTBaMu
- CpeaCcTBaMH HEUPOHHBIX HEHPOHHBIX CO3JaHus
Pl P N P N " A He Bnanmeer
CO3aHus U ceTel cereit HEUPOHHBIX
% cpencTBaMu
o0yueHUs Pa3IMYHbBIX Ppa3IMYHBIX ceTeli 0a30BBIX J—
HEHPOHHBIX ApPXUTEKTYP. APXUTEKTYP. APXUTEKTYP.
o 00y4eHuUs
ceren Bnaneer Bnageer Bnaneer o
HEHPOHHBIX
Pa3TUIHBIX TIPOJIBUHYTHIM | CTaHIAPTHBIMH 0a30BBIMH ceteit
THIIOB Y CpPeICTBAMH cpencTBaMu CpelcTBaMu
o0ydeHus u o0Oy4deHus 1 oOy4deHus u
TECTHPOBAHMsI | TECTHPOBAHHS | TECTHPOBAHUS
CETEN. ceTen. ceTem.
3HATB:
- OCHOBBI
MIPOCKTHUPOBAH
s 0a3 JaHHBIX
u HE 3HAeT
uHTepdericor TITy0OKO | 3HaeT 0a30BbIE OCHOBHBIX
XOPOIIIO 3HACT "
I10 IIOJIHO 3HAET MOHATHS MOHSITUH
OCHOBBI 0a3
IS CO3JaHus OCHOBBI 0a3 AHHBIX H OCHOBBEI 0a3 MPOEKTUPOBaH
WHTEIUICKTyal JIAHHBIX U JAHHBIX U nst 0a3 TaHHBIX
MPOrPaMMHBIX
BHBIX CHCTEM C | MPOrPaMMHBIX Ny MIPOrPaMMHBIX 5
. uHTEpPEHcoB ., .
WCIIONIb30BaHN | HWHTEpQeicoB nHTepdeiicoB uHTephericon
eM 110
TEXHOJIOTUH
HCKYCCTBCHHO
ro UHTEJUIEKTA
VYMerTs:
aHAJIM3UPOBAT
. yMeeT
aHAJIM3UPOBAT yMeeT
MoprKaLn b aHaJIU3UPOBAT
I1IK-2.2 U HOBBIE P
TTOCTaBJICHHYIO b
cpencTBa HE yMeeT
3ama4y u MOCTaBJICHHYIO yMeeT
MIPOCKTHUPOBAH moI0MpaTh
npenjaraTh 3amavy u MoI0MpaTh
nst 0a3 TaHHBIX aJICKBaTHYO
pelieHus Ha npejyiaraTh TEXHOJIOTHIO
5 TEXHOJIOTHIO
" OCHOBE pelIeHus Ha HUCKYCCTBCHHOT
nHTepdericor . UCKYCCTBEHHO
TEXHOIOTHI OCHOBE 0 MHTEIUIEKTA
11O N r0 UHTEIJICKTA
UCKYCCTBEHHO TEXHOJIOTHI TUTSL pEeTIeHUS
JUIA CO3IaHus . JUISL peTIeHUS
ro HCKYCCTBCHHO | TIIOCTaBJICHHOW "
WHTEIUICKTyal IIOCTaBJICHHON
AHTEIIEKTA; ro 3a/1a4u.
BHBIX CUCTEM C 3aa4H.
Vmeer HHTEJIICKTA,
HCIIOIb30BaHU
o 000CHOBBIBATH | OOOCHOBELIBATH
. CBOI BBIOOD CBOIi BBIOOD;
TEXHOJIOTHI1
TEXHOJIOTHH;
HCKYCCTBCHHO
ro MHTEJUIEKTA
Bnanets:
- CpelcTBaMu Brnaneer Bnaneer Bnaneer He Bnaneer
co31aHus 0a3 | MPOJBUHYTHIM OCHOBHBIMH OCHOBHBIMH CpeacTBaMHU
JaHHBIX U Y CpeJICTBAMHU CpelcTBaMu METOAAMH co3gaHus U
uHTepdericor CO3JIaHUs U CO3aHus U HCIIOJB30BAaHUS | HCHOJIL30BAHHA
I10 HCIOJIBL30BAHM | HCIIOJIB30BaHU | 0a3 JaHHBIX U s1 0a3 JaHHBIX




s1 0a3 JaHHBIX

51 0a3 JaHHBIX

UHTEpPEHcoB u
u u 13(0) uHTepdEeiicoB
uHTepdeiicoB | uHTEpPEHcoB 10
1o 110
3HaTh:
BBIYHCIUTETHH
bI€ CPEACTBA U
KOMILJIEKCBI, OtnnyaO VY noBnerBopure
XOPOIIO 3HAET HE 3HaeT
MIPUMEHSEMBbIE 3HAET S3bIK JILHO 3HAET
s3Ik Python MPOTrPaMMHBIX
npu Python naun o Cobt s3Ik Python, u
pa3paboTke C++, . ’ 3HAET OJIUH U3
N bpeliMBOpKHI ., BBIYHCIIATEIHH
IIPOEKTOB bpeiiMBOpKH (GpeiiMBOpKOB
. o riryboKoro BIX CPEJICTB,
HelpoceTel U riryOOKOro riry0OoKoro
o0OydeHwus, MIPUMEHSEMBIX
MHTEIIEKTyal oOydeHus, o0yueHus,
TaK#e KaKk npu
bHBIX TaKue Kak TaKue KaK
PyTorch u pa3paboTke
CUCTEM; PyTorch n PyTorch n
. Tensorflow, MPOEKTOB
-(pperMBOpPKHI Tensorflow, Tensorflow, . .
obOayHbIC HeUWpoceTel u
TIIyOOKOTO obmayHbIe o0J1auHbIC
TIaThOPMBI MHTEJUIEKTYal
00yueHus, m1at(opmbl ratopmel
JUTs pabOTBHI C BHBIX
TaKue Kak Ut pabOoTEHI C . JUTSE paboTHI C
N HEHpOCETIMH . CHCTEM;
PyTorch n HEHpPOCETAMU HEUPOCETIMU
Tensorflow
YMersh:
— CO3/1aBaTh,
MPOBOJUTH Ymeer
OTIAJKY CO311aBaTh,
IpOrpaMMBbl MIPOBOJINUTH
ozt OTJIAJKy
IIOCTABJICHHYIO | MPOTPaMMbI C
YMmeer
[IK-2.3 3a1a4y ¢ UCIIOJIb30BaHN
CO03/1aBaTh Ymeer HE yMeeT
y4eToM eM
MIPOTPaMMBI C CO37aBaTh CO3/1aBaTh
MOCIIETHIX COBPEMEHHBIX
WCTIOJNIB30BaHH | TIPOTPaMMBI C | TPOTpPaMMBbl C
TEOPETUYECKU | HWHTEJIEKTYya
eM WCTIONB30BaHUE | HCIOIB30BAaHU
X U bHBIX
N COBPEMEHHBIX M eM
[IPAaKTUYECKUX | TEXHOJIOTHH, . N
. WHTEJUIEKTYan | HEHPOCETEBBIX | HEHPOCETEBBIX
JNOCTH)KEHUI B VYMeeT o .
BHBIX Mojeneit MoJenei
obnact MIPOBOJIUTH .
TEXHOJIOTHH
HCKYCCTBEHHO BHEJIpCHHE
ro unremiekra | ONNX ( Open
" Neural
HEHPOCETEeBBIX Network
TEXHOJIOTHI Exchange )
Bnanets:
OTtnuuaHO BJIajeeT
BJaJ€eT OCHOBHBIMU BJazmeeT HE BIIAJICeT
— TEXHOJIOTHEH | TEXHOJOTUSIMH | TEXHOJOTHSIMH 0a30BBIMU OCHOBHBIMH
cOopku 1 cOopku u cOopku 1 TEXHOJIOTHSIMU | TEXHOJIOTHSIMU
3arycka 3aIrycKa 3arycka cOOpKH 1 cOopku u
HEHPOCETEBBIX | MPOTPaMM C MIPOTpaMM C 3arycka 3aIrycKa
MoJienel B UCIIOJIb30BaHM | WCIIOJNB30BaHH MPOTPaMM C IPOrpamMM ¢
pexume eM eM WCTIONB30BaHHUE | HMCIIOJIB30BAHU
o0OydeHus u HEHPOCETEBBIX | HEUPOCETEBBIX M eM
uHpepeHca. MOJyJIEH, MOJYJIEH, HEHPOCETEBBIX | HEHPOCETEBBIX
BJaJeeT BJIaJeeT MOJyJIEH. MoIyJen
TEXHOJIOTHEN TEXHOJIOTHEN




uH]epeHca,Ha uHdepenca.
mp., ONNX
RUNTIME
3HaTh:
- OTIIUYHO 3HAET
XOpOIIO 3HAET
BBIYHCIUTENBH | MPOLEAYPHI
MIPOIIEAY PBI
bI€ CPEACTBA U | TECTUPOBAHUS 3HAET OJIUH W3 HE 3HAEeT
TECTHPOBAHHS .

KOMIUIEKCHI, | KOJa Ha A3bIKE KOIA Ha SI3BIKE (peliMBOPKOB | BBIYHCIUTEIBH
MIPUMEHSEMBIE Python nm rIIy0OKOTO BIX CPEJICTB T
Python unu

npu C++, C++ o0y4eHus, METOIO0B,
TeCTUpOBaHUU | (pperiMBOpKU o eﬁMB(; - obOnavHbIe MIPUMEHSIEMBIX
KOZla IPOEKTOB rIIyOOKOTO 131 601(0?0 TIaTGOPMEI npu
HelpoceTel U o0yueHus, o 6y qeHIs Ui paboThl C | TECTUPOBAHUS
WUHTEJUIEKTYal | TEXHOJIOTUU Y ’ HeHpoceTsIMH KO7Ia;
WHCTPYMEHTHI
BHBIX TECTHPOBAHUSI
Tensorboard
CHUCTEM; Tensorboard
YMers:
Ymeer
CO3/1aBaTh,
—IMPOBOJIUTH YwMmeer
POBOJUTH
pedakTopuHT, oTIANKY 1 MIPOBOJINUTH Ymeer HE yMeeT
TECTUPOBaHHUE TECTUPOBaHHE MTPOBOJIUTH MIPOBOJIUTH
I[IK-2.4 P TECTHPOBAHHE P p P
KoJa Koxa MPOrpaMMBI C | TECTUPOBAaHWE | TECTUPOBAHUE
MIPOTPaMMBI C WCIIONB30BAaHU | TIPOTPaMMBI C | MPOrpaMMBI C
MPOTPaMMBI C
Y4eTOM eM WCIIONIb30BaHUE | HCIOJIB30BAaHU
N WCTIOJIb30BaHH
JOCTH)KEHHH B e COBPEMEHHBIX M eM
obnactu WHTEJJIEKTyall | HEHPOCETEBbIX | HEHPOCETEBBIX
COBpPEMEHHBIX N .
HCKYCCTBEHHO BHBIX Mojienei Mozenei
HWHTEIIEKTYal N
r'0 UHTEJJICKTa TEXHOJIOTHH
BHBIX
TEXHOJIOTHI
Brnaners:
N OTIIMYHO BJazmeeT BJazmeeT HE BIIaJIeeT
— TEXHOJIOTUEH
GODKI I BJazeeT OCHOBHBIMHU 0a30BBIMU OCHOBHBIMU
3anp cKa TEXHOJIOTHSIMUA | TEXHOJIOTHSIMH | TEXHOJOTHUSAMH | TEXHOJOTHSIMHU
Jany TECTUPOBAHUS | TECTHPOBAHHUA | TECTHPOBAHUSA | TECTHPOBAHUS
HEHPOCETEBBIX
Moereit B IpoOrpamm ¢ MIPOTPaMM C MIPOTPaMM C IpoOrpamm ¢
UCIIOJIb30BaHM | WCIIONB30BaHH | MCIIOJIB30BaHHUE | HMCIOJIB30BaHU
pexxumMe
eM eM M eM
TECTUPOBAHUS . . . N
W ungeperca HEHPOCETEeBhIX | HEMPOCETEBBIX | HEWPOCETEBBIX | HEHPOCETEBBIX
P MonyJIen MOAyJeH MOJyJIEH. MozyJIer

5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE o0eciedeHHe JUCHUILTHHBI
5.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHue

5.1.1. OcHoBHas nuTepaTypa

1) Cotnuxk C. JI. [IpoekTupoBaHHE CUCTEM UCKYCCTBEHHOI'O MHTEJIEKTA :
yueoHoe nmocobue / C. JI. CotHuk. - Tekct : anekTponHsiii. URL:
https://e.lanbook.com/book/100395

2) MacnennukoBa, Onbra EBrenbeBHa. OCHOBBI MCKYCCTBEHHOTO MHTEIIICKTA
yaebHoe nocobue / O. E. Macnennukosa, U. B. I'aBpuiiosa, 2019. - 282 c. - Tekcr :
anekrpounbiii. URL: https://ibooks.ru/bookshelf/337972, 3BC ibooks.ru



3) PocroBiieB B. C. UckyccTBeHHBIE HEMpOHHBIE ceTH : yueOHuk / B. C.
PocroBiies, 2023. - 214 c. - Tekct : anekTpoHHsbIil. URL:
https://e.lanbook.com/book/310184, ObC Jlann

5.1.2. JlononHuTenbHAsA TUTEpPATypa

1) Bapckuii, Apkaauii benunonosuy. HelipoHHbIe ceTH: pacliO3HAHUE,
yIpaBJieHHUE, IPUHITHE PEIICHUH : Tpou3BoicTBeHHOE u3nanue / A. b. bapckuii, 2004.
- 176 c. - TekcT : HemOCPEACTBEHHBIM.

2) PyTtroBckas, [lanyTta. HelipoHHbIe c€TH, TEHETUYECKHUE aITOPUTMBI U
HEYETKHE CUCTeMBI : HayuHoe u3nanue / J[. PytkoBckas, M. [lunuasckuit, JI.

PytkoBckuii ; iep. ¢ mon. W. 1. Pynunckoro, 2013. - 384 ¢. - TeKCT : 3EKTPOHHBIN.
URL: https://ibooks.ru/bookshelf/334029, 5BC ibooks.ru

5.2. UadgopmannonHoe odecrnevyeHmne

5.2.1. DNeKTpOHHBIE U HUHTEPHET-PECYPCHI

5.2.2. Ilpodeccuonanbupie 6a3pl  gaHHBIX / HHpOpManmoHHO-CIpaBOYHbIE
CHCTEMBI

5.2.3. JluueH3noHHOE ©  CBOOOJHO  pacCHpOCTpaHIeMOE  IIPOrPaMMHOE
obecrieueHne TUCIUTUIAHBI

6. MarepuajbHO-TEXHUYECKOE O0ecnevYeHne U CIUTITHHbI

HaumenoBanue Buna HanmenoBanue yueOHOM
y4eOHOU pabOTHI ayIUTOPHH, [lepeuens HEOOXOIUMOTO OOOPYAOBAHUS H
CIICIMATTM3TPOBAHHOI TEXHUYECKUX CPEACTB O0yUCHUS
naboparopuu
Jlexuun VueOHast ayauTopus Uist Creuuanu3upoBaHHas yueOHast MeOerb,
MPOBE/ICHUS 3aHATUI TEXHUYECKHUE CPEACTBAa OOYUYCHUS, CIy)Xalue IS
JICKIMOHHOTO TUTIA IIPEICTaBICHUS y4eOHOI uHpOpMaIu
Oonmplio  ayautopuu  (MYyJIBTHMEIUAHBINA
MPOEKTOp, KOMIbIOTEp (HOYTOYK), DSKpaH),
JEMOHCTPAIIMOHHOE 00OpyAOBaHHUE, Yy4eOHO-
HaTrJIsTHBIC TOCOOUS
[IpakTnueckue Vaebnas  ayauropus i | Crienuanu3upoBaHHAs yueOHas Mebernb,
3aHATHUS IIPOBEIICHUSA 3AHATUH | TeXHMYECKHE cpeacTsa o0OydeHus
CCMHUHAPCKOTO THIA, | (MyIbTUMEIMUHBIA ~ TPOEKTOP,  KOMIIBIOTED
TPYNNOBBIX M MHAMBHAY- | (4oy16yK), SKpaH) H Jp.
AITbHBIX KOHCYJIbTalIUH,
TEKYIIIETO KOHTPOJIS u
POMEKYTOYHOH aTTeCTalUuK
JlaGoparopHsble Yuebnas abopaTopus Crienman3upoBaHHOMN nabopaTopHOE
« », 00opymoBaHKe MO NMPOGUIIO J1A00PATOPHH:




paboThI KomrbroTepHslii Kiace ¢ CrennanusupoBaHHas yueOHas meberb,

BBIXOZIOM B IHTepHET __ | TexHMYeckue cpexcraa oOy4eHus
(MyIbTUMEIUNUHBIM  NPOEKTOP, KOMIBIOTED
(HOYTOYK), JKpaH), JIUTIEH3UOHHOE
IporpaMMHoOe o0ecrieueHue

KomrbroTepHsbIii Kiace ¢ CrneuunanusupoBanHas yuyeOHas mebenb Ha 30

BbixozioM B MuTepuer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKUE CPEJCTBAa 00yueHUs (MyIbTUME-
OUHHBIA  MPOEKTOp, KOMIBIOTEp (HOYTOYK),

9KpaH), BUJICOKaMEPHI, IPOTPaMMHOE

obecrieyeHue
CamocrositenbHas | KommbroTepHslii Kiace ¢ Cnenunanmu3upoBaHHas yueOHass meOenp Ha 30
pabora BeIxozoM B MuTeprer B-600a | nmocamounsix  mect, 30 KOMIIBIOTEPOB,

TEXHUYECKUE CPEJCTBAa 00yueHHUs (MyIbTUME-
OUHHBIA  MPOEKTOp, KOMIbBIOTEp (HOYTOYK),
9KpaH), BUJICOKaMEPHI, IPOTPaMMHOE
obecrnieueHue

Crneunanu3upoBaHHas MeOelb, KOMIIbIOTEPHAS
TEXHUKA C BO3MOXKHOCTBIO BbIX0/a B IHTEpHET 1

YuTanbHbIN 3211
obecrieuenuem nocrymna B OUOC, skpaH,

OoubmmoTeku L
MYJIBTUMEIUNHBIN TPOEKTOP, TPOTPAMMHOE
o0ecrnieueHue
YueOHast ayquTopus Jis Crnen

BBITTIOJIHCHUS KypCOBOT'O

npoeKTa (KypcoBoi paboTel) | ysppopanHas MeGelb, KOMIBIOTEPHAS TEXHUKA
- (Iz’;;m’maemﬂ IPH | ¢ BO3MOXKXHOCTBIO BEIXOZAa B MHTEepHET U
HaaIn4umn KII u Takoit
° obecrnieueHreM JocTyma B DUOC,
Ay TUTOPHH )
IporpaMMHOE 00ecrieueHne

7. OcoO0eHHOCTH OpraHM3aluu 00Pa30BaATEbHON AeATEJILHOCTH JIsl JIMI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIUI0B

JIuia ¢ orpaHMYeHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) m MHBanMIIbl UMEOT
BO3MOKHOCTb O€CHpPENATCTBEHHO IEepeMelIaTbcss U3 OJHOro y4yeOHO-1abopaTOpHOro
KOpIyca B JIpyroil, MOJHATHCS HA BCE ATaXH Y4eOHO-TAOOPATOPHBIX KOPITYyCOB,
3aHUMAThCSI B Y4YeOHBIX M HUHBIX [OMEUICHUSX C YYETOM OCOOCHHOCTEM
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSTHUSA 37I0POBBSL.

Jis oOyuenus ymun ¢ OB3 v uMHBaIMIOB, MMEIONIMX HApyLIEHHs OIOPHO-
JIBUTATEIBHOTO anrnapaTa, 00eCIedeHbl YCI0BHs OECTIPENATCTBEHHOIO JIOCTYIIa BO BCE
yueOHble momenieHus. MHdopmanuss o cheuuanbHbIX YCIOBHUSIX, CO3JaHHBIX IS
oOyuvaromuxcst ¢ OB3 u wuHBanuMIoB, pa3MelleHa Ha CcalTe yHUBEpPCHUTETa
www//kgeu.ru. ImeeTcsi BO3MOXKHOCTh OKa3aHUSI TEXHUUYECKOM TTOMOIIY ACCUCTEHTOM, a
TaKKe YCIIYT CypJAONEPEBOTUUKOB U TU(PIOCYPAOIEPEBOAUNKOB.

JUts apantauuu K BocnpusaTvio aunamu ¢ OB3 n mHBaimaamu ¢ HapylIEHHbBIM
CIIyXOM CIIPaBOYHOT0, Y4YeOHOTO MaTepuaja MO JIUCHUIUIMHE O00eCTeYynuBaIOTCS
CJIEYIOIIHE YCIOBUS:

- IS JTIy4lIed OpUEHTAlMu B ayIUTOPUH, PUMEHSIOTCS CUTHAJIBI OMOBEILIECHHUS
0 HayaJe 1 KOHIIE 3aHATHA (CJI0BO «3BOHOK» MUUIIETCS HA JI0CKE);

- BHUMaHHUE CJa00CHbIIIaero o0ydJaromerocss MpPUBIEKAeTCs IMeIarorom
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONBIBAHUE);



http://www.kgeu.ru/

- pasroBapuBas ¢ 00y4YarIIUMCs, eJaroTHYeCKuii pabOTHUK CMOTPUT HA HETO,
TOBOPHUT SICHO, KOPOTKUMHU MPEIIOKEHUSIMH, 00eCreunBasi BO3MOXHOCTh UTEHUS T10
ry0am.

KoMmnencamnuss 3aTpyqHeHHI peyeBOr0 M HHTEIUICKTYyaJIbHOTO  Pa3BUTHS
c1a0oCIbIIANINX 00yYalOIUXCsl POBOJUTCS Iy TEM:

- HCIIOJI30BAHUS CXEM, JIMarpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3CHTALUN C
TUNEPCChUTKAMUA, KOMMEHTHPYIOIIMMHU OTI€JIbHbIE KOMIOHEHTHI H300paKEeHUS;

- PETYJISIPHOTO TPUMEHEHHs] YIOpaKHEHWH Ha Tpaduyeckoe BbIACICHUE
CYILIECTBEHHBIX MPU3HAKOB MPEAMETOB U SIBJICHUI;

- obecrieueHUsT BO3MOXXHOCTH JJII  OOYydYaromierocsi TOJY4YUTh aJpEeCHYIO
KOHCYJIBTAIIUIO TI0 AJIEKTPOHHOM MOYTE M0 Mepe HEOOXOIMMOCTH.

Jnsa aganrtanuu K Boctpustuio aunamu ¢ OB3 u nHBaNMaamMu ¢ HapymeHUsIMU
3peHusl CIPaBOYHOTO, Y4EOHOTO, MPOCBETUTEIHCKOTO MaTepuana, mpeIyCMOTPEHHOTO
oOpa3oBaTeNbHON mporpaMmoil 1O BbIOpAaHHOMY HANpaBICHUIO MOJTOTOBKH,
o0OecreunBaroTCs CAEAYIOIIUE YCIOBHUS:

- BeJleTcs ajanTanus opuuuaibHOro caiita B cetd MHTEpHET ¢ yueToM 0COOBIX
NOTPEOHOCTEN MHBAJIMIOB MO 3PEHUI0, 00ECIEUNBAETCS HAIUYUE KPYMHOMIPUPTOBON
CIpaBOYHOM MH(GOPMAITUHN O PACTTUCAHUU YUCOHBIX 3aHSITHI;

- IeIaroTUYeCKuii  paboOTHUK, ero cobecemHUK (MpU HEOOXOJUMOCTH),
IPUCYTCTBYIOIIME Ha 3aHATHM, MPEICTABISAIOTCS OOy4YarOLIUMCS, MPU 3TOM Kaxabld
pa3 Ha3bIBAETCS TOT, K KOMY TeIarOTHYeCKHil pabOTHUK oOparaeTcs;

- IEUCTBUS, >KECThI, TEPEMEIICHHs IMeJarornieckoro padOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyatHasg MWHQOpMALMs MPEAOCTaBlAeTCd KpynHbIM Impudrom (ot 18
MYHKTOB), TOTAJIHHO O3BYyUHBAETCS;

- obecneunBaeTcss HEOOXOAUMbIN YPOBEHb OCBEILIEHHOCTH MOMEILEHUI;

- IPEIOCTABIISIETC  BO3MOYKHOCTh HMCIOJb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHATHH U MPABO 3aMKUCH 00bSICHEHUHN Ha AUKTO(OH (IO JKEJIAHUI0 00YUYaOIIUXCs).

dopMa mpoBeAeHUS TEKyHIeH W MPOMEKYTOUYHOM  aTTeCTaluu  JUIs
oOyyaronuxcst ¢ OB3 1 UHBaNIMIOB OMpeNeNsieTcs MeJarorndyeckuM pabOTHUKOM B
COOTBETCTBUM C YyueOHBIM TutaHoM. [Ipu HeoOxommmoctu obOyuaromemycsi ¢ OB3,
UHBAJIUIY C YYETOM HUX WHIUBUIYAIbHBIX MCUXO(DU3UYECKUX OCOOECHHOCTEH laercs
BO3MOXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALMIO0 YCTHO, MUCBbMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIIbIOTEpE, B (popMe TECTUPOBAHUSA M T.II., JIMOO MPEIOCTABISAETCS
JOTIOJIHUTEIBHOE BpeMsl JIJIsl IOATOTOBKHU OTBETA.

8. MeToanyeckue peKOMeHAAUMHU JJIsl NpenogaBaresieil M0 OpraHu3aluu
BOCIIUTATEJIbHOH PadOThHI C 00y4arOIMMHUCS.

MeTtoaudeckoe obecrieueHre MpoIecca BOCIIUTAHUS OO0YYarOIMXCsl BBICTYIIAeT
OIHUM W3  OMNpeAensiommx (aKkTOpOB  BBICOKOTO  KadyecTBa  OOpa30BaHUA.
[IpenmogaBaTens By3a, AEMOHCTPUPYS BBICOKHH MPOQGECCHOHATIN3M, 3PYIHUIIHIO,
YETKYI0 TPaXKIAHCKYIO TO3UIUIO, CAMOIUCITUILINHY, TBOPUYECKHUA MMOAXO0/ B PEHICHUU
npodeCCUOHANIBHBIX 3a/lady, B XOJ€ 00pa30BaTeIbHOrO TMpollecca CIOCOOCTBYET
(hOpMHPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.



I[Ipy peanmuzaumu AUCUUIUIMHBI  OpEenojaBaTelb MOXET HCHOJIb30BaTh
CJIEAYIOIINE METOAbl BOCITUTATEILHON PAOOTHI:

- MeTonbl (OPMHUPOBAHUS CO3HAHMS JMYHOCTH (Oecema, AUCIYT, BHYIICHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, NPHUMEpP, CaMOKOHTPOJb, paccKas3, COBET,
yOexeHre u ap.);

- METOJABl OpPTaHHW3aIllUU JESITEILHOCTH U (OPMHPOBAHUS OMbBITA TOBEICHHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IMearoTHYecKoe TpeOoBaHUE, TMOpPYUYCHHUE,
NpUy4YeHHUE, CO3/JaHNE BOCIUTHIBAIOIINX CUTYAIUK, TPEHUHT, YIIpaXKHEHUE, U Jp.);

- METOJbl MOTHBAIIMM ACSATEILHOCTH W TOBEIEHUS (0I00peHHue, MOOIIPEHUE
COIIMAJIbHOM aKTUBHOCTH, IOPHUIIAHUE, CO3JaHUE CHUTyallud yclexa, Co3JdaHue
CUTYalIUM JIJIs1 SMOIMOHAJILHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu AUCHUIUIMHBI TIPENOAaBaTelb JIOMKEH YUYUTHIBATH CJICAYIOIINE
HaIpaBJICHUS] BOCIIUTATEIILHOU JIESITEIIHLHOCTH:

I'pasicoanckoe u nampuomuueckoe 60cCnumanue:

- hopMUpOBaHUE Yy OOYYAIONTMXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCHHCKOM
WJICHTUYHOCTH, YBOKEHUS K CBOEH CeMbe, OOIIECTBY, TOCYIApCTBY, MIPUHSATHIM B CEMbE U
O0IIIeCTBE AyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY HAcJeIuio, (GOpMHUpOBAaHHE CTPEMJICHHSI K €ro
COXPaHEHHIO U PA3BUTHIO;

- (hopMHUPOBaHUE y OOYUAIOIIMXCS aKTUBHOM T'PaKIaHCKOW TO3MIIMH, OCHOBAHHOM
Ha TPATUIMOHHBIX KYJIbTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IEHHOCTSIX POCCUKCKOTO
oOmiecTBa, ISl TIOBBIIICHHS CIHOCOOHOCTH OTBETCTBEHHO PEAJIM30BBIBATH  CBOM
KOHCTUTYIIMOHHBIE MPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBON U MOJUTHUYECKON KYJIBTYpPbl OOyYaIOIIUXCS, PACIIUPEHUE
KOHCTPYKTUBHOTO Yy4YacTHSl B TPUHSITUU PEIICHUM, 3aTparuBarollluxX HMX TpaBa u
WHTEPECHI, B TOM YHUCJIC B Pa3IMYHBIX (hOpMaxX CaMOOPTAHHW3AINH, CAMOYIPABICHHUSI,
OOIIECTBEHHO-3HAYUMOM J1eITeIbHOCTH;

- hopMHUpPOBAHUE MOTHBOB, HPABCTBEHHBIX U CMBICIIOBBIX YCTAHOBOK JIUYHOCTH,
MTO3BOJISIONIAX TPOTHBOCTOSATH AKCTPEMHU3MY, KCeHO()OOWH, IUCKPUMHUHALIMHU TIO
COLMAJIBHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM, MEXITHUUECKON
U MEXKOH(ECCHOHATBLHON HETEPNUMOCTH, JPYTMM HETaTUBHBIM  COIIMATbHBIM
SBJICHUSIM.

Jlyxo8Ho-HpascmeenHoe eocnumanue:

- BOCIIUTAaHHE YYBCTBA JOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTENSAM, YUUTENSIM, JIFOJSM CTAPILIETO MOKOJICHUS;

- popMHUpOBAaHWE TPUHIMIIOB KOJUICKTUBH3MA W  COJIUJAPHOCTH, JyXa
MUJIOCEpIUST M COCTPaJaHWsi, MPUBBIYKK 3a00TUTHCS O JIIOMSX, HAXOASIIMXCA B
TPYAHOU JKU3HEHHOU CUTYallMH;

- popMHUpOBAHUE COTUIAPHOCTH U UYBCTBA COITMATHHOW OTBETCTBEHHOCTH TIO
OTHOIIEHUIO K JIIOASIM C OTrPaHUYCHHBIMU BO3MOMKHOCTSMHU 3J0POBBSI, MPEOJOJICHUE
MICUXOJIOTUYECKUX OapbepoB IO OTHOILICHUIO K JIOJSAM C OTrPAaHUYCHHBIMHU
BO3MOKHOCTSIMH;

- bopMUpOBaHKE SMOIMOHATBHO HACBIIIEHHOTO M JyXOBHO BO3BBIIIEHHOTO
OTHOIIICHUSI K MHUPY, CIIOCOOHOCTH U yMEHHS TepeqaBaTh JAPYTUM CBOM 3CTETUYECKUI
OTIBIT.



Kynemypno-npoceemumenvcrkoe socnumanue:
- (popMUpPOBaHUE ICTETUYECKON KApTUHBI MUPA;

- popMupOBaHUE YBAXKEHUS K KYJIbTYPHBIM LIEHHOCTSIM POAHOTO ropoja, Kpas,
CTpaHbl;

- IOBBIIICHKE TTO3HABATENIbHON aKTUBHOCTH 00YYarOIIUXCSl.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmMupoBaHue y 00ydaromuXxcsi HAyYHOTO MUPOBO33PEHUS;

- popMUpOBaHNE YMEHUS MOJTydaTh 3HAHUS;

- popMupOBaHNE HABBHIKOB aHAlM3a M CHHTE3a MHQOpPMAIMH, B TOM YHUCIE B
npodeccuoHabHON 00JIacTH.
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OueHouHble MaTepuanabl MO0 JAWCHMIUIMHE TEXHOJOTMM HCKYCCTBEHHOIO
UHTEIJICKTa , NpeJHA3HAYeHHbl [UIS OLEHUBAHUS pe3yJbTaTOB OOyuYeHUs Ha
COOTBETCTBUE UHIAUKATOPAM TOCTUKEHHS] KOMIIETECHIIUU.

OnennBaHue pe3yabTaToB O0yUEHUS MO JUCIHUILIMHE OCYIIECTBISETCS B paMKax
tekymero koutpois (TK) u mpoMexyTodHo#l arTecTaiuu, IpOBOJAUMBIX MO OaJIIbHO-
peritunroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
e (Cemectp 3

PeiliTuHroBblie mokazarenu
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HanmenoBanue paszena = S S 2 2
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Paznen. "BBenenue B HelipoHHbIE cETH" TK 25 0 0-25
Paznen. "TexHOmOruM NCKyCCTBEHHOTO TK
" 30 0 0-30
WHTEJUIEKTa
IIpome:xxyTouHasi aTTecTanMs (3a4eT, IK3aMeH, oM 0-45
KII, KP)
3aaHue NPOMEKyTOYHOM aTTecTallu 0-15
B mucemenHo# hopme 1o Omretam 0-30

Texnonocuueckass kapma @opmupyemcsi 018 KaAH0020 GUOA NPOMENCYMOUHOL
ammecmayuu ( 3a4ema,dK3amMeHd, Kypco8o2o npoeKma uiu pabomaot)

2. OueHOYHbIE MATEPHAIIBI TEKYLIEr0 KOHTPOJISI M IIPOMEKYTOYHOM aTTeCTAIUN
[11xaa olleHKH pe3yJIbTaTOB O0OYUYEHHS MO JUCHUILIMHE:

YpoBeHb cHhOPMUPOBAHHOCTH MHIUKATOPA KOMITETEHIIUH
Bricokuii Cpennuit Hue Huzkuit
KOI[ KO,Z[ 3amiaHu- pea CpeaHEro
KOMII | MHIMKATO POBaHHBIC ot 85 10 100 | ot 70 no 84 ot 55 o 69 ot 0 no 54
c- pa pe3yIbTaThl IITkana oneHUBaHUS
TEHII | KOMIIETeH | OOydYeHHs 1Mo HEY/I0B-
YIIOBIIET-
ni o AUCLUIIIINHE OTJINYHO XOpO1IO JICTBOPU-
BOPUTEIHHO
TENBHO
3auTeHo HE 3a4TEHO
3HaTh:
- riryOoKo U XOpOIIIO 3HAaeT | 3HaeT 0a30BBIE HE 3HaeT
COBpPEMEHHbBIC | TIOJHO 3HAET OCHOBHBIC AJIEMEHTHI Cpe]] 0a30BbIX
cpeabl cpebt cpeb a3paboTKH U 3JIEMEHTOB
MK-2 | MK-2.1 pen pen pen basps
paspaboTKu 1 | pa3paboTKu M | paspabotkuu | (HperMBOPKOB cpen
(hpeiiMBOpKH (bpeiMBOPKHU (hpeiiMBOpKH Pytorch, pa3paboTKH U
Pytorch, Pytorch, Pytorch, Tensorflow (peliMBOPKOB
Tensorflow Tensorflow Tensorflow Pytorch,




HCIIOJIB30BaHNU

- OCHOBBI Tensorflow
TEOPHUH
HEHPOHHBIX
ceTeii, B TOM
YHCIIe
pa3IuIHbIC
APXUTCKTYPHI
HEHPOHHBIX
ceTel u
AITOPUTMBI X
o0yueHus;
VYMeTh:
yMeeT
aHAJIM3UPOBAT
aHAJIM3UPOBAT . yMeeT
b aHaJIN3upOBaT
TTOCTaBJICHHYIO
MO UKAITAH b
3amavy u HE yMeeT
U HOBEIE MOCTaBJICHHYIO yMeeT
rpeaaraTh MoI0UpPaTh
CpencTBa 3amavy u no10upaTh
pereHus Ha aJICKBaTHYIO
MPOrPaMMHOIO npejiaraTh TEXHOJIOTHIO
OCHOBE TEXHOJIOTHIO
obecnieyeHust o pelieHus Ha HCKYCCTBEHHOT
TEXHOIOTHI HUCKYCCTBEHHO
IS CO3IaHuUs OCHOBE 0 UHTEJUIEKTA
HUCKYCCTBEHHO . ro MHTEJUIEKTA
HMHTEJICKTyal TEXHOJIOTHI JUTSL PEIICHUS
ro o JUTS pETIeHUS
BbHBIX CUCTEM C WCKYCCTBEHHO | IIOCTaBIEHHON o
HHTEIIEKTA; [IOCTaBJIEHHOM
HCIIOJIBL30BaHU ro 3aJa4H.
Ymeer 3a/Ja4u.
eM HMHTEIIIEKTA,
o 000CHOBBIBATH
TEXHOJIOTHI N 00OCHOBBIBATH
CBOH BBIOOD N
HCKYCCTBEHHO CBOI1 BBIOOD;
TEXHOJIOTHH;
ro MHTEJUIEKTA
Bnanets:
Bnaneer Bnaneer
MPOJBUHYTHIM OCHOBHBIMU Bnaneer
Y CpPeICTBaMH cpencTBaMu OCHOBHBIMH
CO3JaHus CO3JaHus cpeacTBaMu
- CpeJCTBaMH HEHPOHHBIX HEUPOHHBIX CcO31aHUs
pea P . P . o A He Bnaneer
co3JaHus U ceTel cereit HEHPOHHBIX
o CpelncTBaMu
o0OydeHus Pa3ITHIHBIX Pa3TUIHBIX ceTel 0a30BBIX JON—
HEUPOHHBIX APXUTEKTYP. APXUTEKTYP. APXUTEKTYP.
. o0y4eHus
cerel Bmaneer Bmaneer Bmaneer o
HEHPOHHBIX
Pa3IUYHBIX MIPOJIBUHYTHIM | CTaHIAPTHBIMH 0a30BBIMHU cereit
THUIIOB Y CpeJICTBAMHU CpelcTBaMu CpelcTBaMHU
o0ydeHus u oOydeHus u o0y4JeHus U
TECTUPOBAaHMsl | TECTUPOBAHMUS | TECTHPOBAHUS
CETeH. ceTem. ceTew.
3HAaTh:
- OCHOBBI
MPOEKTUPOBaH HE 3HAeT
us 0a3 TaHHBIX TIyOOKO | 3HaeT 0a30BLIE OCHOBHBIX
XOPOIIIO 3HAET "
U IIOJIHO 3HAET IOHATHUS [MOHSATUH
o OCHOBBEI 0a3
[1K-2.2 HHTEPPEHCOB OCHOBEHI 0a3 AHHBIX 1 OCHOBEI 0a3 MIPOEKTHPOBAH
I10 MaHHBIX U IaHHBIX U us 0a3 JaHHBIX
MIPOrPaMMHBIX
JUISI CO3MaHMSI | TPOTPaMMHBIX Ny MIPOrPaMMHBIX 51
. uHTEpPEHcoB . .
MHTEIICKTYan | uHTepdeicoB nHTepdericor uHTepdhericon
BHBIX CHCTEM C 1o




eM
TEXHOJIOTHI

HCKYCCTBEHHO

o MHTEJUIEKTa

VYMeTh:

aHAJIM3UPOBAT
. yMeer
aHAJIM3UPOBAT yMeeT
MO UKAITAH
b aHAJIM3UPOBAT
Y HOBBIC
MOCTaBJICHHYIO b
cpencTBa HE yMeeT
3a1ady u MOCTABIICHHYIO yMmeer
MPOEKTHPOBaH moI0MpaTh
npe/Jiarath 3a1ady u nojaouparth
us 6a3 NaHHBIX aJIeKBaTHYIO
pelIeHus Ha npeJyiaraTh TEXHOJIOTHIO
u TEXHOJIOTHIO
. OCHOBE pCIICHUS HA | HMCKYCCTBEHHOT
uHTEpdEicoB N HCKYCCTBEHHO
TEXHOJIOT U OCHOBE 0 WHTEJUICKTA
1o . T0 UHTEIUICKTA
HUCKYCCTBEHHO | TEXHOJIOTHH JUTSL PEIICHUS
JUTSL CO3TaHUS . | JUIA perieHus
ro HCKYCCTBCHHO | TIOCTaBJICHHOU N
WHTEIUICKTyal MIOCTaBIICHHOMN
WMHTEIJICKTA, ro 3a/a4u.
BHBIX CHCTEM C 3aJIauH.
Vmeer HHTEJIICKTA,
WCTIONTb30BaHU
et 00OCHOBBIBaTh | OOOCHOBBIBATH
N CBOH BBIOOD CBOM BBIOOD;
TEXHOJIOT M
TEXHOJIOTHH;
HCKYCCTBCHHO
T'0 MHTEIJICKTA
Brnaners:
Bnaneer Biageer
A 8 He Bnaneer
MPOJBUHYTHIM OCHOBHBIMU Bnageer
CpeacTBaMHu
- CpeICTBaMHU | W CPEICTBAMHU CpelcTBaMu OCHOBHBIMU R
co3nanus 6a3 CO3JIaHHS U CO3JIaHHs U METOIaMHU
WCTIOTh30BaHH
JTAHHBIX U UCTIONb30BaHH | WCIOJIB30BAHU | UCHOIH30BAHHS
o s 0a3 TaHHBIX
uHTepdeticop | s 0a3 maHHBIX | s 0a3 JaHHBIX 0a3 JaHHBIX U "
o u u nHTEpdEicoB N
N N uHTepdericon
uHTepdelicoB | uHTEpdEHcoB o 1o
110 1o
3HaTh:
BBIYUCITUTEIHH
bIC CPENICTBA U
KOMILJIEKCHI, OTtnu4aHO Y noBneTBopuTe
XOPOIIIO 3HAET HE 3HACT
MpUMEHSIEMbIC 3HAET SA3bIK JIFHO 3HAeT
s36IK Python MPOrPaMMHBIX
pu Python unu a3bIK Python,
nmm C++ u
pa3paboTke C++, N 3HAET OJIUH U3
o bpeliMBOpKH ., BBIYUCITUTEIHH
IIPOEKTOB bpeiiMBOpKH (GpeiiMBOpKOB
. . rJIyOOKOTO BIX CPEJICTB,
HelipoceTel U ri1yOOKOro riryOoKoro
o0yueHus, MPUMEHSIEMBIX
HHTEJIEKTyal o0ydeHmus, oOy4eHwus,
TaKue Kak npu
BHEBIX TaKHe KaK PvTorch 1 TaKHe KaKk A3paGOTKE
[IK-2.3 CHUCTEM; PyTorch n Y PyTorch n pasp
. Tensorflow, MPOEKTOB
-(pperiMBOpPKHI Tensorflow, Tensorflow, . .
obOayHbIC HeHWpoceTel u
TIIyOOKOTO obmayHbIe o0J1auHbIC
1aThOPMBI WUHTEJUIEKTYal
00yueHus, mat(opmel ratopmel
JUTs pabOTHI C BHBIX
TaKue Kak Ut pabOoTEHI C . JUTSE paboTHI C
. HelpoceTsIMu . CUCTEM;
PyTorch n HEHpPOCETAMU HEUPOCETIMU
Tensorflow
YMersh:
— CO3/1aBaTh, VmMmeer VmMmeer VmMmeer HE yMeeT
MPOBOJIUTH CO3/1aBaTh, CO3/1aBaTh CO3/1aBaTh C03/1aBaTh
OTIAJIKY MIPOBOJIUTH NPOTPaMMBI C | TIPOTPaMMbl C | TIPOTrpaMMbl ¢




POTPaMMBbI OTIAJIKY WCTIONIb30BAaHU | HCIIOJNIB30BAHUE | UCIOIH30BAHH
oJt MIPOTPaMMBI C eM M eM
MOCTABJICHHYIO | UCIOJh30BAaHH | COBPEMEHHBIX | HEHPOCETEBBIX | HEMPOCETEBBIX
3a/aqy ¢ eM WHTEIUICKTyal MoJIene Mojiene

Y4EeTOM COBPEMEHHBIX BHBIX
MOCTIETHUX WHTEIUICKTYal | TEXHOJIOTHH
TEOPETUICCKH BHBIX
X" TEXHOJIOTHH,
MPaKTUYECKUX Ymeer
JIOCTHXKCHHUN B MIPOBOJIUTH
obnactu BHEJIpEeHUE
uckyccrseHHo | ONNX ( Open
T'0 UHTEJUICKTA Neural
u Network
HEHPOCETEBBIX Exchange )
TEXHOJIOTHUI
Brnaners:
OTnuaHO
BIIa/IeeT BJa/eeT
TEXHOJOTHSIMA | OCHOBHBIMHU
BJaeeT HE BIIaJICCT
N cOOpKH U TEXHOJIOTHSIMH
— TEXHOJIOTUEH 0a30BBIMU OCHOBHBIMHU
3aIycKa COOpKH U
cOOpKH 1 TEXHOJIOTHSIMH | TEXHOJIOTHSAMU
poOrpamm ¢ 3arycka
3arycka cOOpKH 1 cOopku u
9 UCTIONB30BaHU | MPOTPaMM C
HEHPOCETEeBBIX 3aIycKa 3aIycKa
o eM HCIIOJIb30BaHU
MOJIENICH B . MPOTpaMM C MPOTPaMM ¢
HEHPOCETEeBhIX eM
pexxume . . HCIIOJIb30BAHUE | HCIIOJIb30BaHU
MOJTyJICH, HEHPOCETEBBIX
o0yueHus . M eM
BJIaJIeeT MOJIyJICH, . .
uH(epeHca. N HEHPOCETEBBIX | HEHPOCETEBHIX
TEXHOJIOTHEH BJaeeT . .
. MOJTyJIeH. MOJyJIeH
uHpEepeHca,Ha | TEXHOJOTUEH
mp., ONNX nH(epeHca.
RUNTIME
3HaTh:
- OTJIUYHO 3HACT
XOpOIIIO 3HAET
BBIYHCIUTENBH | MPOIEAYPHI
MIPOIIE Y PhI
ble CPEeICTBA M | TECTHUPOBAHUS 3HAET OJIUH U3 HE 3HAeT
TECTHPOBAHHS .
KOMIUIGKCHI, | KOJia Ha SI3bIKE KOZA HA S3IKE (hpeIMBOPKOB | BBIYHCIHTEIHH
MIPUMEHSEMBbIE Python wmmn Python mwm rIyOOKOTO BIX CPEZICTB T
pu C++, y Cit 00yueHus, METOMOB,
TECTUpOBaHUH | (PEHMBOPKHU b eﬁMB(; - obOnavHbIe MIPUMEHSIEMBIX
KOJIa IPOEKTOB rIyOOKOTO 13'[ 60K0I1)“0 1aTopmbl npu
HelipoceTrel u 0o0yJeHmMs, o 6y qeHms JUTst pabOTHI C TECTUPOBAHUS
HMHTEIJICKTYa]l | TEXHOJIOTHH y ’ HeHpoceTsIMH KOJIa;
BHBIX TECTUPOBAHUS HHCTPYMCHTBI
[1K-2.4 Tensorboard
CHCTEM; Tensorboard
YMeTh:
—IIPOBOJIUTH YmMmeer Ymeer
pedakTopuHT, CO3/1aBaTh, MPOBOJIUTH Ymeer HE yMeeT
TECTHPOBaHHE MIPOBOJIUTH TECTUPOBaHHE MIPOBOINUTH MIPOBOJIUTH
Koza OTIAJIKy U MPOrpaMMBI C | TECTUPOBAaHUE | TECTUPOBAHUE
MPOrPaMMBbI C | TECTUPOBAaHUE | HMCIONB30BAHU | MPOTPAMMEI C | TPOTPAMMEI C
Y4eTOM Kofa eM HCIIOJIb30BAHUE | KCIIOJIb30BaHU
JIOCTHKEHHIA B | TPOTPAaMMBI C | COBPEMEHHBIX M eM
obnactu UCTIONb30BaHU | WHTEIUICKTyal | HEHpOCETEeBBIX | HEMpPOCETEeBBIX
HCKYCCTBEHHO eM BHBIX MoAeIen MozeNen
r0 MHTEIJIEKTa | COBPEMEHHBIX TEXHOJIOTHH




UHTEJICKTYal
BHBIX
TEXHOJIOTHH
Bnaners:
i OTIINIHO BIIaJIceT BIIaJiCCT He BJIajeeT
— TEXHOJIOTHEH
CcOODKH H BJIaACCT OCHOBHBEIMU 0a30BEIMH OCHOBHBIMH
3 anp cKa TEXHOJIOTHSIMU | TEXHOJOTHUSIMH | TEXHOJOTHUSIMH | TEXHOJIOTHAMU
o Y TECTHPOBAHUS | TECTHPOBAHUSA | TECTUPOBAHHUS | TCCTHPOBAHUS
HEUPOCETEBBIX
Mojieneii B [porpamm ¢ IpOrpaMMm ¢ HpPOrpaMMm ¢ IIPOrpamMM C
HCITOJIb30BAHU | HCHOJB30BAaHHM | MCIIOJIB30BAaHHE | HCIIOJIB30BaHU
pexuMe
M eM M eM
TECTUPOBAHUS . . . 5
1 uadepenca HEUPOCETEBBIX | HEUPOCETEBBIX | HEUPOCETEBBIX | HEHPOCETEBBIX
P MoJty e MoJyJIel MOJyJIEH. Moyeit

OueHka «OTJMYHO» BBICTABIIETCS 32 BBINOJHEHUE NOJHOE GbINOJHEHUE
nabopamopuelx pabom 8 cemecmpe, 21yOOKoe NOHUMAHUe NPUHYUNO8 NOCMPOEHUs,
Memo008 u mexHoN02Ull 00y4YeHUs HeUPOHHBIX cemell, NOHUMAHUe MempuK 00y4eHus,

3HAHUEe  OCHOBHBIX  MEXHONO02Ull UCKYCCMBEHHO20 UHMeNLIeKmd, NOoJHble U
cooepocamenvbhble OMEemvl HA 8ONPOCHL OUlema (meopemudeckull U NPAKmMuyecKull
60NpOCHL)

OmeHka  «XOpOIO»  BBICTABISCTCS  3a  BBIMOJHEHUE  BbINOJHEHUE

1abopamopHbiX pabom 6 cemecmpe,; NOHUMAHUE OCHOBHBIX NPUHYUNO8 HOCIPOEHUS U
Memo008 00yueHUs HelUpOHHbIX cemell, NOHUMAHUe Mempux O0OV4eHUs, 3HAHUe
MeXHOI02ULl UCKYCCMBEHHO20 UHMELIEKMA, COOePIHCAMeNbHble OMBEMbl HA B0NPOCHL
ounema (meopemuveckutl U NPaAKmMu4ecKuil 60NPocol)

OrneHKa «yAOBJIETBOPHUTEIbHO» BBHICTABIISICTCS 32 BBITIOJHEHUE BblNOJHEHUE
1abopamopHbiX pabom 6 cemecmpe; UYACMUYHOE NOHUMAHUE OCHOBHbLIX NPUHYUNOB
HOCMPOEHUsL U Memo008 00VYeHUs HeUPOHHbIX cemell, 3HaHUe Mempux 00yUeHus,
omeemsl Ha 80NPOCHL Obulema (meopemudeckuil U NPAKmMuyeckKull 60Npocsl)

OlleHKa «Hey/A0BJEeTBOPHUTEJIbHO» BBHICTABIACTCS 3a cilaboe W HEMOJHOE
BBITIOJTHEHHE J1a0OpaTOPHBIX W TPAKTUYECKUX paboT B CeMecTpe; He3HaHue u
HEMOHUMaHue 0a30BBIX IPUHIMIIOB IOCTPOCHUS HEUPOHHBIX CETEH; HEIMOIHOE H
HESCHOE BBITIOJIHEHHE TEOPETHYECKOTO BOIMpOca OujeTa; HECIOCOOHOCTh OOBSICHUTH
POTrPaAMMHBIN KOJI TIO MPAaKTUYECKOM YyacTu Ouiera.

3. IlepeyeHb OLICHOYHBIX CPEICTB

Kpatkas xapakTepuCTHKa OLIEHOYHBIX CpPEJCTB, MCIOJb3YEMBIX MPU TEKYLIEM
KOHTPOJIE yCIEBAEMOCTH M IPOMEXKYTOYHOM aTTecTalMy O0y4aromerocs Io
JUCUUIUINHE:



4. Ilepeuenn

KOHTPOJIBHBIX

3aJaHUd WJIM HHbIE

MaTepHAaJIbl,

Heo0XoAuMbIe sl OLEHKH 3HAHMI, YMEHMI M HABBIKOB, XapPAKTEPHU3YIOLIHX
3Tanbl GOpMUPOBAHMSA KOMIIETEHIUH B IpoLiecce 0CBOCHHUS IMCUMIINHBI

Jist Tekymero kourpoJsa TK1:

[IpoBepsemast komnetenuus: [IK-2.1: Bri6upaet COBPEMEHHYIO
apXUTEKTYpy U cpeny pazpabotku [10
[1K-2.2: IIpoektupyet 0a3y nanubix u unrepdeiic 110
Tect
Bonpoc BapuaHTbl oTBETa oTBeT

MopA, UCKYCCTBEHHbIM
NHTeNNeKkTom B Poccum
NOHWUMaeTcA

KOMMNNEKC TEXHO/IOTUYECKUX peLUEHMﬁ, I'IOBBOJ'IFH-OLLI,VIVI
MMUTUPOBATb KOTHUTUBHbIE d)YHKLI,VIVI 4yesioBeKa

CHMOOﬁy‘-IEHVIE N NOUCK peLUEHVIVI 6es 3apaHee 3a4aHHOro
a/IrdpUTMa

KOMMNNEKC TEXHO/IOTUYECKUX peLUEHMf/'I, I'IOBBOJ'IFH-OLLI,VIVI
Nnosly4aTb NPU BbIMNOJIHEHUN KOHKPETHbIX 3a4a4 Pe3y/ibTaTbl,
COMoOCTaBMMble, KaK MUHUMYM, C pe3yibTaTaMu
MHTEﬂI’IeKTya}'IbHOﬁ AeATeNbHOCTU YenoBeKa

BCe BbllleonncaHHoe

HelpoceTteBbimu
TEXHONOTMAMM Ha3bIBAKOT

KoMnaeKc MHGOPMALMOHHbBIX TEXHONOTMIMA, OCHOBAHHbIX
Ha NPUMEHEHMM KOMMbIOTEPHbIX CETEN

TEXHONOrum,
MCKYCCTBEHHDbIX

KomnneKc MHPOPMALMOHHbIX
OCHOBaHHbIX  Ha npPUMeHeHun
HEUPOHHbIX ceTeun

MHd)OpMaLI,MOHHbIe CNCTembl MNONCKa

MHPOPMaALMOHHbIE TEXHONOTUWN YNPaBAEHUS

Anroputm obyyeHus
NCKYCCTBEHHOM HEMPOHHOM
CeTM 3aKaH4YMBaeTcA, Korga

AOCTUTHYTO  3aflaHHOEe  3HayeHuwe cpeaHen  (Mam

MMWHUMANbHOM) OLLINBKMK

CeTb ucyepnana BO3MOXKHOCTU 0byyYeHuMA (owmnbKa
nepecrtana yMeHbLUATbCA OT 3MOXM K 3noxe)

nponaeHo onpeaeneHHoe KOMYECTBO 3MoX

nobon oTBeT U3 NepeunCcNeHHbIX

Kakne pyHKLMM BbINONAHAET
NporpaMmHan peanusaums
BXOZ4HOrO c/oA

BbluncnseT NpoM3BOAHYIO ANA anropuTma obpaTHoro
pacnpocTpaHeHns oWmnbKMN.

MNepepaeT BXOAHOW BEKTOP CUrHA/IOB Ha NepPBbIi

KoTopbIx pasHbl 10, -20, 5, 4 u
COOTBETCTBYlOLWME BECa
cBsizelt paBHbl 0.8, 0.5, 0.7 1

MHOTOC/NI0MHOro CKPbITbIN CNON.

nepcenTpoHa? Ypansaet "wym" u3 curHana.
TpaHcAMpyeT cUrHan Ha BbIXOAHOM CNOM MHOFOC/I0OMHOTO
nepcenTpoHa.

HelipoH j nonyunn Ha BxoA, -1.8485

CUIHanN OT YeTblpex Apyrnx 0,5

HENPOHOB YPOBHMU -0,4621

BO3OYXKAEHMA, 3HAYEHMUA 0,2449




-0.5 cooTtBeTcTBEHHO.
BblumcnaunTe curHan Ha Bbixoae
j-ro HeMpoHa B cny4yae, ecnm
bYHKLMA aKTUBaLMK
HEMPOHOB eCTb
rmnepboanYeCcKnin TaHTeHC.
Bbibepute NnpaBUNbHbIN OTBET:

MporpammHo
HEeMpOHHan

peanun3oBaHa
ceTb C OAHMM
CKpPbITbIM cnoem 7
aKTMBALIMOHHOWM dYHKUMen
curmompa. Y cetm 1 sxopa, 3
HEMPOHA B CKPbITOM CNOE U
OAMH Bbixog. YTOo OyaeTr Ha
BbIXO4e CeTW B C/ydae, ecau
Ha Bxoae 1, Bce Beca paHbl 1 1

cmeweHue 0.
O y

0,7311

2,1932

Yto npepcTasnset  cobon
anroputm «obyyeHunn
MCKYCCTBEHHOW  HEWPOHHOM
cetm»?

npoueaypy NoACTPOMKM CUTHANOB HEMPOHOB

npoueaypy NoACTPOIKMN BECOBbIX 3HAYEHUI

npoueaypy BblYUC/IEHMA MNOPOroBbIX 3HAYEHUN
bYHKUMIM aKTUBaL MM

ans

MporpammHas peanunsaums
OAHOCNOHOro NepcenTpoHa
No3BO/IAET PeLlaThb 3a4a4m

annpoKcMmauumn GpyHKUUn

pacno3HaBaHUA o6pa303

Knaccupukauyum

Kakas apxuTeKkTypa | MHOrocnolHbii nepcenTpoH
MCKYCCTBEHHOM  HEWPOHHOW | PeKyppeHTHble HEMPOHHbIe CeTh
cetTn 6onblwe noaxoauT AnA | CBepTOUHbIE HEMPOHHbIE CeTH
pa3paboTku anropuTMoB
aHanu3a €CTeCTBEHHbIX
A3bIKOB (TEKCTOB).
Ona  byHKuumM  aktmBaumm | -1
rmnepbonnyeckni TaHreHc | 0
th(z) = 2 1
BbIMMCIINTE, | Mpepen He cyllecTByeT
lim th(z) 5

Yyemy paBeH z oo

Ona paspaboTkn anroputmos
M NPOrpPamMMHbIX CPeacTs ANA
AETEeKUMW U TPeKuHra B
cuctemax BuaeoHabnogeHus,
NCNO/b3ytoTCA HENPOHHbIEe
cetm

ResNet

YOLO

SSD

GAN




Kakoi ¢perimBopK rnybokoro
obyyeHnA wnmeeT uHTepdenc
ana pa3paboTku
NPOrPamMmHbIX CpPeacTB  Ha
A3blKe  MPOrpamMmmMmupoBaHMA
Python pna obyyeHna wu
3anycka MHC?

CNTK

Tensorflow

PyTorch

Bce nepeuncneHHble

BxoaHoe nsobpaxeHne numeet
pasmep 32 Ha 32. Kakoro
pa3mepa nosyunTca pesynbrat
cBEpTKKU B PyTorch 5 Ha 5 6e3
padding, co stride=(1,1), ecnhu
Ha BbIXo4e AO/IKHO ObiTb 6
KaHanos?

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 pasmepom 6 Ha 5 Ha 5

CKONbKO NapameTpoB B
cBepTKe pasmepom 3x3,
KOTOpasA NPUMeHAETCA K
TpexKaHa/NbHOMY
n3obparkeHunto? He cuntante
CNOW aKTMBALUMW, He
y4uTbIBanTE bias.

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

9 Bcero: Mbl HaknagblBaeM OAHY W Ty e CBEpPTKY Ha
Kakablii U3 Tpex KaHanoB

9 yHUKanbHbIX -- BCcero 27,
napameTpbl OANHAKOBblE

HO AnA BCeX KaHa/oB

27 napameTpoB: 3X3 ANA KaXKA0ro U3 Tpex KaHanos

Ona  KakoW  apxuTeKTypbl
CBEPTOYHON HENPOHHOW CeTu
XapaKTepHo obxoaHble
coeguHeHun

(skipconnections),
npobpacbiBalowmne rpagueHT
ownbKM B 06x04 CBEPTKM

VGG

AlexNet

ResNet

GoogleNet

YKaxuTte owmnbky npu pabote
¢ ontummusatopom B PyTorch
npu pa3paboTke nporpammol
oby4yeHnsas HeMpPOHHOM ceTu.

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

optimizer.step()

optimizer.zero_grad()

optimizer.backward()

Bormpocsl

1. ®yHKIMA DOTEPH U ONTUMH3ALMS TAPAMETPOB HEMPOHHOM ceTh. BriBox PII

N3 MCTOAa MaKCHUMAJIbHOI'O HpaBI[OHO,HOGI/IfI.

2. OOyuenue HEHPOHHOU
BO3HHKHOBEHHUSI.

3.

4.

5.
Softmax.

6.

7. MHOTroCIOWHBIHI

CCTHU C IIOMOIIBIO aJIropuTtMa

OueHka kayecTBa HelpoceTeBbIX Mojienell. OCHOBHbIE METPUKHU.
CBépTOouHble HEWpOHHBIE ceTh. Onepalns CBEpTKH, KacKaj CBEPTOK.
ApXUTEKTYpPbl HEUPOHHBIX CETEH IJIsi MYJIBTHUKIACCOBBIX Mojeieil. OyHKIus

ApPXUTEKTYpbl HEHPOHHBIX CETEH NI MOJieielt OMHapHOM KilaccupuKauu
MIEPLENTPOH.
[Ipeononienre orpaHudeHus: JIMHEHHON pa3AeIMMOCTH U pelIeHrue MPOOIeMbl

[IpencraBienne  OyJeBBIX

UCKJItoYarolero «uiau». Teopema Konmoroposa.

oOpaTHOTO
pacrnpocTpaHeHuss ommOku. [loHsATHE Tmapajivya CEeTH W TNPUIWHBI  €ro

GyHKLIHA.



8. Omnepanus aexkoHposoIuu. Transposed convolution layer.

9. AnropuTtm 00paTHOTO pacrpocTpaHEeHUs OMUOKU. JJOCTOMHCTBA U HETOCTATKU
anroputMma. [loHsTHE Mapannya CeTH U IPUYUHBI €0 BOZHUKHOBEHUSI.

10. ba3oBas apxutekTypa HEMpOHHBIX ceTeil. [IpuHuunel noctpoenus. OCHOBHbIE
(GYHKIIUM aKTHUBAIIH.

Jist Tekymero kourpoJs TK2:
ITposepsiemast komnerenuust: [1K-2.3: Cozgaer xox IO ¢ ucnonp3oBaHueM
a3bpika nporpammupoBanus; 11K-2.4: Tectupyer kox 110

Bomnpoc BapuanTts! oTBeTa OTBET

B KaKHX 00J1aCTSX | OLIEHKA BEPOSITHOCTH OaHKPOTCTBA,;

DKOHOMUKHM  NPHUMEHSAIOTCA | paclio3HaBaHUE 00pa3oB (TEKCTa, MOAMHUCH);

AJITOPUTMBI Ha OCHOBC | 3a1auu KJIaCCI/I(bI/IKaI_[I/II/I Hn CErMCHTAIlMM 3KOHOMHYCCKHX
HMCKYCCTBEHHBIX HEHPOHHBIX | 00BEKTOB

cerei? BCe MepeynclaeHHbIe
[IporpammHoO peanuzoBaH 0,9951

HEHPOH ¢ QYHKIHEH 1

AKTHUBAaI[UM THUIIA -1

runepOoIMYecKuil TaHreHe ¢ | (,9981
TpeMs BXOJaMHu U HEUPOH
cMenleHus. Bxoael Bce

paBHBI 1 1 BCce Beca Takxke
paBHbI 1, a cmemenue 0,5.
Uemy Oyaet paBeH BBIXO]I

HelpoHa?

B nporpamme HeHpoHHOI 0,25
CETH HEUPOH | TIONy4YnI Ha 0,6225
BXO/I CUTHAJI OT YETBIpEX 0,3775
JIPYTUX HEMPOHOB YPOBHHU -1,5415

BO30OYXICHUS, 3HAYCHUS
KOoTOphIX paBHbl 10, -20, 5, 4
¥ COOTBETCTBYIOIIUE Beca
cBsa3elt paBuel 0.8, 0.5, 0.7 u
-0.5 COOTBETCTBEHHO.
Breraucnure cursai Ha
BBIXO/IC J-TO HEHpOHA B
ciryyae, ecyid QyHKIHS
AKTUBAIIMU HEUPOHOB €CTh
JIOTUCTUYECKAs CHTMOHU/IA.
BriGepuTe npaBrIIbHBIN
OTBET:

B nporpamMMmHON peanu3anyy | €CJIM HaWIETCs TaKOW HEUPOH T, 4TO
. .

OJTHOCJIOMHOIO TIEepcenTpoHa Sawi <

Ha BXOJ IIOJAETCA BEKTOP | i<

(X1...Xn). B Kakom ciywae | ecnu A KaXA0ro HelpoHa J OyJaeM UMETh
.

BBIXOJIOM OyAeT HyJIeBOH Sawi <1

BEKTOp? i

eCJIM VI KasKI0ro HelpoHa j OyaeM UMMeTh




n .
Sawl <o
i=I

€CJIM HaeTCs TAKOM HEUPOH J, 4TO

n .
Dawl =6
i=I

Haitagure npousBoaHyo 3TOH
(GYHKITUY aKTUBAIITT
th(z) = -

e’ —e
erre =

U BBIpa3HTe
pe3yabTar uepe3 (PyHKIIHIO
th(x)

1-th%(x)

1+th%(x)

th(x)-1

th?(x)

Kakas ApXUTEKTypa
HUCKYCCTBEHHOW HEHWPOHHOU
ceTu OosbIiIe BCET0
MOJIXOAUT JUIs pa3paboTKu
QJITOPUTMOB U MPOTPaAMMHBIX
CPEICTB pacro3HaBaHHs
o0OpazoB " aHaM3a
M300paKeHMit?

ITonmuocBA3Hag CceThb

HEPCENTPOH)

HEeWpOHHAs (MHOTOCJIOWHBII

CBeprovHasi (KOHBOJKUMOHHAS) HEPOHHAA CETh

PexyppenTHast HEHpOHHAs CETh

[Tycth B
ABTOMATHUYECKOTO
pacrno3HaBaHHs PYKOMHCHBIX
mpp or O gm0 9
HCTIOJIb3YETCS CNN c
aktuBanuei softmax. Kakyro
GbyHKIHIIO MOTEPh BbI
BbIOEpETE?

nporpamme

MSE

MAE

CE (Cross Entropy)

BCE (Binary Cross Entropy)

AyrMeHTanus JaHHbIX
MPUMEHSIETCS JUISI

yBeJIH4eHus1 00beMa o0yuyarueil BbIOOpKH

YBEJIMYEHHUS] CKOPOCTH 00yUeHUSs

HOpMaJIU3aIuN

00pbHOBI ¢ mepeodydeHneM

C MTOMOIUIBIO KaKkoro
MUHHUMAaJIbHOTO yucia
HEUPOHOB B CKPBITOM CJIO€
MHOTOCJIOMHOTO
MepcenTpoHa
npobirema XOR ?

permaeTcst

1

3
4
5

Jlnst pa3pabOTKH alrOPUTMOB
U MPOTPAMMHBIX CPEACTB JJIst
pelieHus 3a/1a4u
KJacCupUKALUU B CHUCTEMax
KOMIIBIOTEPHOTO 3peHus
WCTOJIB3YIOTCS  HEUPOHHBIE
ceTH

GAN

ResNet

LSTM

VGG

[Ipu noctpoennn
JITOPUTMOB 00yYEHUS
HEUPOHHOU CeTH OOBIYHO
JaTaceT AeJAT Ha 2

yacTu train u test uiau Ha 3
yacTu: train, validation,
test. [{ns1 yero Hy>KHO Takoe
Jenenue?

Ecnu 0OyuaThcst Ha TTOTHOM JaTaceTe W Ha HEM Ke JIeNaTh
BaJIMJIAIIMIO, TO MOYKHO HE 3aMETHTh Mepeo0yUeHUs

Validation HykHa, 4YTOOBI TOAOOpaThH THUIIEPHAPAMETPHI
CeTH

Test HyxkeH nis (UHAIBHOW OIICHKHM KadecTBa pabOThI
CeTH

Bce BbIlIenepevncieHHoe




Kakas nporpammuas | Tensorflow
oubnuoreka He mpumensietcs | Torch
115 TITyOOKOT0 00y4yeHus? NLTK
CNTK
[Tpu manucanuu nporpamm B | d[0] + c[2]
PyTorch kakas onepanmsi ¢ c%d
TeH3opamu ¢, 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]])
MO3BOJISIET MTOJTYYUTh
CJIeIyIOIIUNA BBIBOJ?
tensor([[0., 1., 1., 1.],
[1.,1.,1., 1],
[1.,1.,1.,1.],
[1.,1.,1.,1.],
[1.,1.,1.,1.]])
[Tycth MaTpula NprU3HAKOB [[-4, 3],
paBHa [-9.,5]]
[[4,2,-1], [[3,-4],
['65 Oa 5]9 [ -9 95]]
(3,2, 2]], [[-9, 5],
a sIIpO CBEPTKU — [ 3,-4]]
[0, 1, 2], [[-4,3,1],
[1,-1,0], [1,0,-2]]
[1,0,-2]]
KakoB Oyzer pe3ynbrat
MIPUMEHEHHSI CBEPTKH CO
stride=2, padding=1?
B mporpamme Ha PyTorch | 13
ucxonHsid torch.tensor ObLT | 169
pazMepom 13x13x384. | 384
CkonbkO (UIBTPOB JOIKHO | 64896
OBITb B CBEPTKE, KOTOpas
BBIIAET torch.tensor
paszmepom 13x13x3847?
Bonpocut
1. Perymapuzanuss HeWpOHHOMN Perymapuzanus
TuxonoBa, Lasso — perynspusanus
2. Perynspusanus u npopexxuBaHue HedpoHHOU cetu. [Ipsimoii u oOpaTHBIN
Dropout.
3. Meronst  rimybokoro  oOyuenus.  Hopmanmmzanus
HOpMaJA3aLus.
4, Texnonoruss mnepenauum oOydenus Transfer Learning. Wcnons3oBaHue

pe100yUYEHHBIX CETEH.




5. ABTO3HKOAEPHl. OCOOEHHOCTH apXUTEKTYphl U OOy4Y€HHUs DJHKOJAEpa H

JeKoepa.

6. Pexyppenthbie Helipornasie cetu. Apxurekrypa GRU (Gated recurrent unit).
7. Pexyppentubie Heliponnble cetu. Apxutektypa LSTM (Long Short-Term
Memory).

8. ['eneparuBHO-cocTs3aTrenbHble HelipoceTH (GAN) u style transfer.

9. OpeitmBopk rimybokoro ooyuenus: Tensorflow

10. ®peitmBopk riaybokoro odyuyenus Pytorch

Jl1si MpOMesKyTOYHOM aTTeCTAIUU:

ba3oBble BONPOCH K 3K3aMEHY

1. MaremaTuueckasi MOJIeNIb OMOJIOTUYECKOTO HEeHpoHa. JIeHAPUTHI, aKCOHBI, CHHAIICHI.

2. TexXHOIOTUU UCKYCCTBEHHOT'O MHTEIUIEKTa, 00JIaCTH MPUMEHEHUS U pellaeMble 3a1a4H.

3. bazoBas apxutekrypa HeWpoHHBIX cereil. IlpuHimnbl noctpoenus. OCHOBHBIE (QYHKLIUHU
aKTHBAIUU.

4. Ilepuentpon PozenOmarra u mpaBuino Xe06a. Teopema O CXOIMMOCTH alroOpuTMa
00y4eHus IepIenTPOHa sl TMHEHHO-pa3aenuMbix MHOKeCTB. [Ipobmema XOR.

5. Mmorocnoinpii  mepuentpoH. IlpeacraBnenue OyneBbix ¢yHKumid. IIpeomonenue
OTpaHMYEHUSl JIMHEWHON pa3/eNMMOCTH U peuieHHe MpoOJeMbl HCKIIOYAIOMIETO UK.
Teopema Konmoroposa.

6. OOyueHne HEUPOHHOM CETH C TIOMOIIBIO AITOPUTMA OOPATHOTO PACIIPOCTPAHCHHSI OIUOKH.
[TonsiTHE Mapanuya CeTH U NPUYHUHBI €0 BOSHUKHOBEHHS.

7. @OYHKIUA MOTEPh M ONTUMH3AIMS ITapaMETPOB HEHPOHHOH ceTH. BbiBoa QyHKIIMK TTOTEPH
U3 METO0J1a MaKCUMaJIbHOTO MPaBA0NO0100HUs.

8. TIpobGiiema OBpa)KHOCTH TTOBEPXHOCTH (DYHKIIMOHAJIA OMUOKHN M €€ YaCTUYHOE TIPEOI0JICHHE
C TIOMOIIBIO BBeieHust MoOMeHTa (Nesterov momentum).

OO6yuenue ¢ nomorisio backpropagation Ha ocHoBe anroputma RMSProp.

10. O6yuyenue c¢ mnomompio backpropagation Ha ocHoBe anroputma Adaptive moment
estimation.

11. [Ipobnema ncuesaromero 1 B3peiBaronierocs rpaauenta. [lonsrue «ymuparomuiin» ReLU.

12. Ouenka xauectBa 00yueHusi. OCHOBHbIE METPUKH 3a/1a4 KJIacCU(pUKaLINN.

13. IlocTaHOBKA M pELIEHUE 3a]Jaul PErPECCUU C TOMOLIbI0 HEMPOHHOM CETH.

14. [loctaHOBKa U pelICHUE 331a4l OMHAPHON KIacCU(PUKAIIMH C TIOMOIIbI0 HEHPOHHBIX CETEH.

15. ApXuTeKkTypbl HEMpPOHHBIX CETel MJii MHOTOKJIACCOBBIX Mojeiiei. BeposiTHocTHas mepa
MPUHAJIKHOCTH K Kiaccy. Oynkmus Softmax.

16. Ceéprounsle HelipoHHble ceTH. Omepanus cBeptku (1D, 2D). Snpo ceeptku. Kackan
CBEPTOK.

17. ba3oBble MPUHIUIIBI TOCTPOCHUS CBEPTOUYHBIX HEUPOHHBIX CETEH.

18. Apxurektypa Inception (inception 6;10k). Training head.

19. Apxurektypa ResNet (residual 610k). Skip-connection.

20. [TepeoOydenue u MmeTo bl 00pHOBI ¢ HUM. AyrmeHTtanus. Early stopping

21. Perynsapuzamnusi HeiiponHou cetu: "weight decay". Perymsapusamus TuxonoBa, Lasso —
peryisipusanus.

22. Perynsipuzanus U NpopeKuBaHue HepoHHOU ceTu. Dropout.

23. Hopmanu3anusi naHHbIX - batch-nopmammsanusa (batch norm, layer norm). Beruncnenue
CTaTUCTHK NMPH 00y4YeHUH U Banuganuu (train/eval).

24. Texnonorus “nepenauu 3Hanuii” Transfer Learning (fine tuning, feature extraction)



25.

26.

27.

28.
29.
30.

31.
32.
33.
34.
35.

36.

37.
38.

CemaHTHUeCKasi CETMEHTALMs ¢ OMOILBIO IIyOoKkoro oOyudeHus. [1olHOCBEPTOUHBIE CETH
(FCN). Oniepauus nexonBomonun. Transposed convolution layer.

Apxutektypa SegNet, Unet. ®yHkiun norepb Ha ocHoBe kKod(ddurmenta Jlaiica u focal
loss.

Metoapl MacmitabupoBanusi Juis  omepauuu upsampling u  downsampling. Dilated
convolution.

['enepaTuBHBIC MOAETH U ABTOIHKOJEPHI.

Bapuanmnonnsie aBTodaKoAeph (VAE). luseprennus Kynn6aka-Jleionepa.
I'enepaTuBHO-cocTs3aTenbHbIE HeWpoHHblE ceTu (GAN) m HEMpOHHBIM CTUIL NEepeadn
oOyuenus (Ha nmpumepe style transfer).

PexyppeHTHBIC HEHPOHHBIE CETH U crieU(pUKa UX 00yUEHUSI.

I'myGoxoe o6yuyenne B NLP. Knaccudukarus tekctos ¢ momomisio CNN u RNN.
Apxutextypsl LSTM (Long Short-Term Memory) u GRU (Gated Recurrent Unit).
Mexanu3m BHUMaHUS (Attention).

OpeiimBopk  Timy6okoro oOyuenust PyTorch. Asromarnueckoe muddepenunpopanue.
[Mpunnunsl noctpoeHust HeHpoHHBIX ceTel B PyTorch: ¢yHKimonanbHelii 1 00BEKTHBIN
HOJXOI.

OpeiimBopk riryookoro obyuenusi Tensorflow. Brrumcnurensusiii rpag. I[loctpoenue
HEeHpoHHOI ceTH U ee oOyuenue. Tensorboard.

Nndepenc nelipocereBbix moaeneit. ONNX.

Mexanusm BHUMaHus. Apxutektypa Transformer.

Tunoswle 3a1a4u:

Peanu3oBath W 00yunuTh CETh ISl TPEACKA3aHHS JIOSUIBHOCTU KIMEHTOB
COTOBOTO OIeparopa (JAaraceT y mpenoaaBaTers)

Peanu3oBath CBEpTOUHYIO CETh, O0OYUUTH CETh U MIPOBECTH KJIACCUDHUKAIINIO
torchvision.datasets.FakeData. CoctaButh confusion matrix. Iloctpouts
rpadguku accuracy u loss Ha Bamupanuu. IlpoBectn aHanmm3. YMeETh
00BIACHUTH CBOI KOJI.

PeaimzoBath ResNetl8 nns CIFARI10 ( torchvision.datasets).

N3 Oubnuorexku torchvision (ctaBurcs BMecTe ¢ pytorch), MOXKHO
umnoptupoBath ResNetl8 komanmoit from torchvision.models import
resnetl8

HobaBbre L2-perynsapuzanuto. B PyTorch ona akTtuBupyeTcs ¢ mOMOIIbBIO
napametpa weight decay B ontumMuzaTope. 3HaueHHE 0OBIYHO BHIOMPAIOT U3
[1e-3, le-4, 1e-5]. IIpumep:

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

CocraButh confusion-matrix. I'paduku accuracy u loss Ha Bamumamuw.
[IpoBectn aHanu3 oOydeHHs. YMETh OOBSICHUTH CBOM KOJI.

C nomompto ¢peirimBopka PyTorch mist pemienus 3amaun kiaccudukanuu
peann3oBaTh HEHPOHHYIO ceTh apXUTeKTypsl VGG. [IpoBecTn o0yueHue Ha
natacere EMNIST (torchvision.datasets) B Google Collaboratory.
[Toctpouts rpaduku accuracy u loss Ha BaTuAaINH.



10.

[IpoBecTn aHanu3 BIMSHUS TUNEprapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenne nocrpoennoit MHC.

C nomomipto perimBopka PyTorch mist pemenus 3agaun KiacCU(pUKAUU
peaiin30BaTh HEWPOHHYIO ceTh apxutektypsl MobileNet. [Iposectu
oOyuyenne Ha naracete FashionMnist ( torchvision.datasets) B Google
Collaboratory. [loctpouts rpaduxu accuracy u loss Ha Bamuaaluu.
[IpoBecTn aHanu3 BIMSHUS TUIEpIapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MHC.

Peanu3oBarh CBEpTOUHYIO CETh, 00YUUTh CETh U MPOBECTH KJIACCU(PHUKALIMIO
torchvision.datasets.FakeData. Iloctpouts rpaduxu accuracy u loss Ha
BaJIMIAIINN.

[IpoBecTn aHanu3 BIAMSHUS TUIEprapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MHC.

C mnomompio dpeitmBopka PyTorch peanu3zoBath HEWPOHHYIO CETh
apxutekTypel  DenseNet. Pemmth 3amauy  kjnaccubukaruu IS
FashionMNIST u3 6ubnuotexu torchvision.datasets. CoctaButh confusion-
matrix. ['paduxu accuracy u loss nHa Bamupamuu. [Ipoectn anamus
00yueHus. YMETb 00bSICHUTD CBOM KOJI.

[IpoBectn OuHapuyro kiaccudpukamuio B ML-3agaue (martacer vy
npenogasatensi). Pa3nenuTs BbIOOPKY Ha 0Oy4Yarollyl0 M KOHTPOJIBHYIO.
OO0yuuth ceTb. OUEHUTH KaueCTBO OOYUYEHHUS.

Pemenne 3amaum perpeccud € MOMONIbIO HEUPOHHOW CeTH (JaTaceT y
MPENoIaBaTes).

OOyunTh HEHUPOHHYIO CE€Th JUIS 3aJayd TpeAcKa3aHus 3a00JIeBaHUS.
[TocTpouts rpadguku accuracy u loss Ha Bammpanuu. IIpoBectn anamms.
VYMeTh 00BACHUTH CBOU KOJI.
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