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I. AHHOTANI M1

1. Ilesab ¥ 3a7a4i ANCHHUILJIHHDI:

LlenbI0 OCBOCHUS AUCHUIIUHEI SBIISCTCS:

DOPMUPOBAHUE Y CTYJACHTOB HABBIKOB W MOJYUYCHUS ONbITA PEUICHUS TPUKIIAIHBIX
337a4 B OOJACTH KOMIBIOTEPHOTO 3pPEHUST C MCMHOJb30BAHUEM T[ITYyOOKOTO
0Oy4YeHHSI.

3ajayaMy OCBOCHMS JMCLMILIMHbI SIBISIOTCS

1) u3ydyeHHE OCHOBHBIX HANPABICHUI KOMIBIOTEPHOIO 3PEHUS U O0OPaOOTKH
N300PKECHHIA,

2) ¢hopMupoBaHKE KOMIUIEKCHBIX 3HAaHUH O KOMIBIOTEPHOM 3pEHUM U
00paboTke n300pasKEeHNH;

3) U3yUYCHUE COBPEMEHHBIX MOIXOJOB K TMOCTPOCHUIO APXMTEKTYP TIyOOKHX
HEHPOHHBIX CETEH, pEryspru3alii U METO0B ONITUMHU3ALMN NP O0YUYECHUH
riTyOOKUX MOJEINEH, PEKYPPEHTHBIX CETEH;

4) mpruoOpeTeHNE HABBIKOB Pa3pabOTKH ITOPUTMUYECKMX W MPOTPAMMHBIX
pemieHuit B 00JlacTM  3a1a4  KOMIBIOTEPHOTO 3peHUsT M 00pabOTKH
N300PKCHMIA,

5) npuoOpeTeHre HABBIKOB paboTBl ¢ OMONMOTEKaMH Ui PELICHUS 3a1ady
KOMITBFOTEPHOTO 3pEHUS U 00pabOTKH M300PAKEHUI.

2. Mecrto aucuunmianabl B cTpykrype OOII

Jucumnnnea BxoauT B pazaen «lIpodeccuoHanbHblil» bacTh, (OpMUPYEMON
y4acTHUKaMU 00Pa30BaTEIbHBIX OTHOLIECHUA, bioka 1. /s yCnemHoro 0CBOCHHUs
JUCLIUATIIIMHBL HEOOXOAMMBI 3HAHHSI M HABBIKH, TIOJIYUYEHHBIC B paMKax 0Oy4YECHHsI B
OakayiaBpuate MO JuCHUIUIMHAM «TeopHust BEpPOATHOCTEH M MareMaruyeckas
CTAaTHCTUKA», «MeToAbl ONTUMH3AUMN W KCCIIEI0BaHUE onepauuiiy, « Anredpa u
reoMeTpusy, «IIpaktukym Ha DBM».

[TonyyeHHble 3HAHWS B TOCHCAYIOMIEM HCIONB3YKOTCA TPU  BBITOJIHECHUU
BBIMYCKHON KBAIM(PHUKAIIMOHHON pPAadOTHI, a Takke B JaJbHEHIIEH TPyAOBOH
NEATEIBHOCTH.

3. O0beM ANCHHUIJIHHDI:
5 3a4eTHBIX eauHul, 180 akageMUYECKUX 4acOB, B TOM YMCIIE:

¢ KOHTAKTHAasl AyAUTOpPHAasi padora:
JeKkuu 15 4acoB, MPaKTUYECKUAX 3aHATUIA 15 4acoB;

¢ KOHTAKTHAasi BHeayJAuTOpHasi paboTa, B TOM YHCJIE KypcoBas padoTa:
HE MPEIyCMOTPEHA YUCOHBIM TJIaHOM;

e CcaMOCTOSITeJIbHAs padora:
150 gac, B TOM 4HCJIE€ KOHTPOJIb 36 4acoB.



4. IlepeueHr IUIAHMPYEMBIX Pe3yJabTATOB OOYYCHHSI MO JAUCHUILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMH PE3YyJIbTATAMH OCBOCHHUSI 00pa30BaTe/IbHOM

NMPOrpaMMbI

[ Inanupyemslie pe3yJIbTaTel
OCBOEHHS 00Pa30BaTEIBHOMN
nporpammsl ((hopMHUpyeEMBIE

[Tnanupyembie pe3ybTaThl 00yUEHUS 110
JUCLUTLIAHE

KOMITCTCHIINH )

YK-2.1 ®opmypyeT HA OCHOBE MOCTABICHHON
npoOsieMbl MPOEKTHYIO 3a]ayy MU CHocod ee
pelieHUsT Yepe3  peaiu3aluio  MPOEKTHOTO
yIpaBJiCHUs
YK-2.2 Pa3pabarbiBacT KOHLECMILIMIO MPOCKTa B
pamkax 0003HAYEHHOM npOOJIEMBI:
dbopMynupyeT 1Eab, 3aaadd, OOOCHOBBIBACT
aKTYalbHOCTb,  3HAUYUMOCTD, OXKU1aEMbIE
pe3ynbTaThl M BO3MOXKHBIE  ceEpbl  UX

YK-2 CnocobeH  ynpaBiisTh SPHMCHCHIT

HPOGKTOM Ha BCEX STANax ero VYK-2.3 PazpabarbiBacT I[JlaH peau3aiuu
OpOEKTa € YYETOM BO3MOXKHBIX  PHCKOB

JKU3HCHHOI'O ITUKJIa

peanu3ali ¥ BO3MOXKHOCTEH WX YCTpaHEHUS,

MJIAHUPYET HEOOXOAUMBIE PECYpPChl, B TOM
YUCJIE C YYETOM WX 3aMEHSIEMOCTH
VK-2.4  OCymecTBIIIET ~ MOHUTOPUHT  XOJA

peanm3aly MPOeKTa, KOPPEKTUPYET OTKIIOHECHMUS,
BHOCUT JIOTMOJIHATENIbHBIE W3MEHEHUS B IUIaH
pearm3aunm NPOEKTA, YTOUHSET  30HBI
OTBETCTBEHHOCTH YYACTHUKOB MPOEKTA

YK-2.5 Tlpemmaract npoueaypel W MEXaHU3MBI
OLIEHKM KauyecTBa MPOEKTA, MH(PPACTPYKTYpPHBIE
YCIOBHS 71l BHEAPEHUS PE3YIIBTATOB NPOEKTA

[IK-2 Cnoco0eH npUMEHATh B
HAYYHO-UCCIEA0BATEILCKON |
MIPUKITATHOMN JNEATENBHOCTH
COBPEMEHHBIE A3BIKH
[POrPaMMHUPOBAHUS W METOMBI
NpEACTaBICHUS W 00pabOTKH

3HAHUH 151 JIAHHBIX,
OTEPALlMOHHBIE CHUCTEMBI,
AJICKTPOHHBIE OMOMOTEKH U
MAKEeThl TPOrpaMM,  CETEBBIC
TEXHOJIOTUU

[IK-2.1 3HaeT W NOPUMEHSAET COBPEMEHHBIC
S3bIKA  MPOrPaMMHPOBAaHUST W METOJbI
00pabOTKM 3HAHWI U JaHHBIX

[IK-2.2 Peanmn30oBBIBA€T YUCJICHHBIE METOIBI

perieHus 3amaq npodeccuoHanbHOM
JESTEbHOCTH, MaKETHI POTPaMMHOTO
obecnieuenus, OTepaIiMOHHbIC CHCTEMBI,

CETEBBIE TEXHOJIOTUI
[IK-2.3 TIpuMeHSET CYIIECTBYIOIIME METOABI U
anroput™Mbl 1U(POBOA 00pabOTKM CHUTHAJIOB U
n300pakeHH, pa3pabOTKn WH(OPMAILIMOHHBIX
CUCTEM

[IK-3 CnocobeH npoeKTUpOBaTh
WH(POPMAITMOHHBIC CUCTEMBI, UX

TIK-3.1 3Haer OCHOBEI
DIIEMEHTEI APXUTEKTYPHBIX

MPOEKTUPOBAHUA H
peLIeHUI




KOMIIOHCHTBEI M IIPOTOKOJIBI HX

B3aUMOJICUCTBUS, coOupars,
oOpabaThiBaTh u
WHTEPIPETUPOBATH

AKCIEPUMEHTAJIBHBIE JaHHBIE W
3HAHMUSA, HEOOXOAUMEBIC A
MPOCKTHOM U MPOU3BOICTBEHHO-

TEXHOJIOTHYECKON
JEATENBHOCTH,  pa3padaThiBaTh
HOBBIE ANTOPUTMHUYECKUE,
METOANYECKUE u
TEXHOJIOTUYECKUE PEHICHUS B
KOHKDPETHOM cepe
npo¢eCCUOHATTEHO
JEATENBHOCTH

WH()OPMALMOHHBIX CUCTEM
[IK-3.2 [Ipumensier

JEATENIBHOCTA MPOQECCUOHATIBHBIE CTAaHAAPTHI B
0o0nacTi MH(POPMALMOHHBIX TEXHOJIOTHI

[IK-3.3 CocraBisieT TEXHUYECKOE 3aJaHue Ha

B MIPAKTUIECKOMN

pa3paboTKy MH(POPMATUOHHONU CUCTEMBI

5. ®opma npomMeKYTOYHON ATTECTALMH U CEMECTP NMPOXOKIACHUS:

JK3aMEH B 3-M CEMECTPE.

6. SI3bIK NpenogaBaHusl PYCCKHUN.

II. Conep:xanne JUCUUILJINHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3aesiam) C
YKa3aHUeM OTBeJCHHOr0 HA HUX KOJHYEeCTBA aKaJeMU4eCKHX 4YacoB U BHIOB

YeOHBIX 3aHATHII

VYueOnas mporpamma — Bcero
HANMECHOBAHUE PA3AECIOB U TEM (uac.) Jlekuuun

KonraktHas pabora (4ac.)

IpakTraeck
WE 3aHATHIL

BCETO

B T.9
MPAKTHICCKA
S IOATQTOBKA

BCETO

T.4
MPAKTHICCKA
S IOATQTOBKA)

KonTpons
CaMOCTOSITE
JBHOU
paboTsi (B
TOM HHCIIC
KypcoBas
pabota)

Camocro
ATCIIbHA
a
paborta,
B TOM
YHCITC
Kontpo
16 (dac.)

1. BeBegeHne B KOMIOBITEPHOE
3peHHe

KOMITBIOTCPHOT'O 3PCHUA nu
rryOOKOro O0YUCHHS,

IlocranoBka 3amaun. Mcropus 20

18

2. CBepTouHbIe HEHPOHHBIE CETH
Ceeprounniéi  cnoii.  Dunptpsl,
KapThl akTuBaumii. MaTEpnpeTarms
ceeprok.  Crmoli  MOABRIGOPKH
(nynunra). Tlpumep cetu LeNet-5.

IMocnoitaas HOPMATA3aLHSL.
IIpocTpaHcTBEHHAST HOPMATH3ALIHS.
Ilpumepsr  apxurekTyp  ceTeil
AlexNet, VGG, GoogLeNet,
ResNet.

IMaketHas HOPMAJTH3ALIHS. 20

16




3. Oonapyxenue 00bEeKTOB
OmnpeneneHue 3a1a4H.
OrpannuuBaromue pamku. Mepa
cxonctBa Kakkapa (Intersection
over Union). AJropUTMEIL
TIPEITTOKECHIL (parMeHTOB.
Apxutekrypa R-CNN. Anropurm
noAasiacHus He MmakcumMyMoB (Non-
Max Suppression). OnecHka
JCTCKTOPOB.  CPCAHSSL  CPCAHSA
TOYHOCTb (Mean Average
Precision, mAP). [Isyxa>TtanHsie
netekropel 00bekTOB: Fast R-CNN,
Faster R-CNN. Cetp mnmpamMunst
MIPU3HAKOB. OnHooranHeie
geTekropel  00bekToB:  RetinaNet,
FCOS.

26

22

4. CemaHTHYeCKAsl CerMEeHTALUA
H Apyrue 312494

OmnpeneneHue 3a1a4H.
IMogrOCBEpTOUHAS ~ APXUTCKTYpA.
Ancommuuar.  Ilpoune  3amaun
KOMITBIOTCPHOTO 3PCHUSI.

20

16

5. PexkyppeHTHble HelipOHHBbIE
ceTH

Crangaptaeie  RNN.  S3pikoBeie
MOJCIH. Oo6patHoe
pacnpoctpaneHue omndOku B RNN.
AHHOTHpPOBaHHUE N300paKCHHH.

Honras kpaTkocpodHas IIaMsTh
(LSTM).

26

22

6. Bunmanue. Tpancdopmepbi
Mexanmm BHUMAHUSI.
CamoBHuMaHpe.  MackupyeMbIi
cloit CaMOBHUMAHHUSL.
MHororonosoe CaMOBHHIMAaHHE.
Tpancdopmepsr. Heiictyromue
npumepsl: GTP-3, DALL-E 2.

24

20

7. I'enepaTHBHBIE MOJEJTH
Ob6yucHue 6e3 VUHATEIS.
JucKprUMHHATHBHBIC Vs
T'CHCPATUBHBIC MOJENH.
TakcoHomus T'CHCPATHBHBIX
MOJENCH. ABTOpErpeCCHOHHBIC
mogenu. PixelRNN. PixelCNN.
ABTosHKOACpH.  Bapuanumonnsie
ABTORHKOJCPHI. OO0yucHue,
TCHCPUPOBAHUC HOBBIX [JAHHBIX.
I'enepatuenbie COCTA3ATCIIbHBIC
cetu. Ilpumepsl  MpaKTHYUECKHUX
HNPUNTOKCHUH.

23

18




8. Bmwsyanmsaums mogeneii u
reHepanus u3o00paskeHH .

Busyamumzaris AKTHUBAIUH.
MakcuManpHO — aKTHBHU3UPVIOIIUC
dparmeHTel. KapTel 3HAYUMOCTH.
Kaptst aKTUBALUU KITacCOB.

B 21 1 2 18
W3yanu3anysd — OPU3HAKOB €

MOMOIIBIO IPAJUCHTHOIO MOABEMA.

Husepcus HNPHU3HAKOB.

Cocrs3aTepHBIC aTaku M 3aIIHATA.

DeepDream. CuHte3  TekcTyp,

marprna I'pama. Ilepenoc crms.

nToro 180 | 15 15 150

II1. O6pa3oBaTeibHbBIC TEXHOJOTHH

YueOHast nporpamma —

HAHUMEHOBAHHE Bupa 3ansiTus Oopa3oBaTenbHbIe TEXHOJIOTHH
pa3fesioB U TeM
1. Beenenue B e JeKLus, ® TpaaAMUHOHHBIE ((PpOHTANBHAS
KOMITBIOTEPHOE 3PEHHE e mpakTHyeckas pabora, JIEKLUS, PEeUICHIE YIIPAKHEHH ),
2. Ceprounble ® BLINOJIHEHUE AOMAIIHETO | ® KOMIBIOTEPHBIE (ITOKA3 NPE3eHTa-
HEHPOHHBIE CeTU MPOEKTHOTrO 3a/1aHUs 1817070
3. OGHapyxeHue ® TIPOEKTHBI MOAXO,
00BEKTOB e uccienoBarenbckas pabora

4. Cemantuueckas
CerMeHTaLus U Ipyrue
3a1a4u

5. PexyppeHTHBIE
HEUPOHHBIE CETH

6. Buumanue.
Tpaucdopmepst

7. I'enepaTuBHbIC
MOJIEJH

8. Buzyanusauus
MOZAENIEH U FreHepanus
n300paKeHHI

IV. ®oHa OeHOYHBIX CPEACTB AJIS NPOBEACHUs] MPOMEKYTOYHOH aTTecTauuu
00y4arUXCs M0 TUCHUILTHHE

1. TunossbIe KOHTPOJIbHBIEC 3aJaHNus Jifi ¢ NMPOBEPKH YPOBHSI
c(popMHUPOBAHHOCTH KOMIIETEH HIA:

[IK-2 CnocoOeH NpUMEHATh B HAYYHO-UCCIEAOBATECIBCKOM M MPHKIAIHON
JEATCIIBHOCTA ~ COBPEMCHHBIC ~ SI3BIKA ~ NPOTPAMMMPOBAHUS W METOJBI
NpEACTaBICHAsT W OOpabOTKM 3HAHWA M JAHHBIX, ONEPALMOHHBIE CHUCTEMBIL,
AJNIEKTPOHHBIE OMOIMOTEKN M MAKETHI TPOrPAMM, CETEBBIE TEXHOJOTHI

Ne | Pesyabrar Ipumepnas popmynupoeka 3axaHuii Bua/cniocod Kpurepun
(uHANKaTOP) OLI€eHHUBAHHSA
1 IK-2.1 IIpockTHOE 3amaHmMC BHJ! ® BCC 3aJaHUSA
IK-2.2 1. Peanuszosats kiaccudukarop K- TBOPYECKOE, BBITIOJTHEHBI
IK-2.3 OMMKaNIIX COCeACH Ha JaTaceTe MPOCKTHOE MTOJIHOCTBIO: 5 OaIIoB,




CIFAR-10. 3aTaHHUC ® HC BBITIOJIHEHA
2. Ucnomp3ys MEPEKPECTHYIO MPOBEPKY, | Pe3yJIbTAThI: BH3yanmm3anus: 4
HAWTH HAWTYy4IICe 3HAUYCHUE OTYET, Oaina,
runepnapaveTpa K. KOMITIBIOTCPHAS | @ HE HAMICHO
3. BuzvammusupoBath pe3yibpTar mporpamMma OINITHMAJIBHOS
3HAUCHHUE
ITpoekT BBIIOIHAETCA B TUTOHOBCKOM TUNeprnapaMeTpa uin
HOYTOVKE. HaineHo 0e3
HCTIOIb30BAHUA
HNEPEKPECTHOM
nposepku: 3 Hanna
IIK-2.1 ITprveps! BONPOCOB AT YCTHOTO OTBETA: | BHA: IIpasunbHEL OTBET Ha
IIK-2.2 1. Yro 3 cneayIomero BEpHO B OTBETHI HA KaxasIi Borpoc — 0.5
IIK-2.3 OTHOIICHHH Aponayta’ BOITPOCHI Ganna.
e Bo Bpems TecTUpoBaHus (BHIBOIA) Crocoo:
JporayT NpUMEHSICTCS ¢ 00paTHOH VYCTHO

BCPOATHOCTBIO COXPAHCHHUS HECHPOHA
p

e Hu oauH U3 BEIICTICPCUHCICHHBIX
BapPHAHTOB

e YewMm Gonbrie BEpOSITHOCTD
COXPaHCHUS HEHPOHA, TEM CHIIbHEE
perynsapusanys BECOB

e JlpomayT npuUBOIUT K Pa3pEeIKEHHOCTH
0OyYCHHOM MATPHIIBI BECOB (MHOTO

HyJIeH)

2. Bo Bpems oGpatHOro
PacmpoCTpaHCHHSI, KOTAA TPAIUCHT
TCUYCT Ha3aJ YCPE3 CUTMOBHIHYO
HCHHHCﬁHOCTb, rpaayuCHT BCCTaa
OvaeT:

® YMCHBLIATHCS [0 MOAYJIIO,
COXPaHsTh 3HAK

¢ YBCIUYUBATHCA IO MOAYJIHO, MCHATDH
3HaK

¢  YBC/INYUBATHCA IO MOAYIIHO,
COXPaHsTh 3HAK

¢ YMCHBINATHCA IO MOAYJIKO, MCHATDH
3HaK

3. BriGepuTe METOABI, KOTOPHIE MOTYT
0c1aOuTh B3PHIB IPAJUCHTA!

O  HCHOJIb30BaHHE OOXOIHBIX
coenuueHuii (residual connections)

O HCHIONB30BaHHE OOPE3KH IPaTUCHTA
(gradient clipping)

o 1oOaBlIeHHUE NTAKETHOU
HOPMaTH3aHN

O  HCMONb30BaHUC (BYHKIMH AaKTUBALIHH
ReLU BMecTO curMoumab




YK-2 CnocoGeH ynpaeisTe MPOCKTOM Ha BCEX 3TaNax €ro >KU3HEHHOTO LUK

[TK-3 CnocoOeH mpoeKTUpoBaTh WH(POPMALIMOHHBIE CUCTEMBI, UX KOMIIOHEHTHI U
IPOTOKOJIBI UX B3aUMOJEHCTBUS, coOMpaTh, 00padarbiBaTh U WHTEPIPETUPOBATH
SKCIECPUMCEHTAJIBHBIC JTaHHBIE W 3HAHWs, HEOOXOIMMBIC JJs MPOCKTHOH W

HpOI/I3BOI[CTBeHHO-TGXHOJ’IOFH‘*IGCKOﬁ

JIEATCIIBHOCTH,

paspabarbiBaTh

HOBBIC

ANITOPUTMUYECKUE, METOIMYECCKME W TEXHOJOTMYECKUE PEIICHUS B KOHKPETHOM
chepe npodeccuoHaIbHOM NEITETbHOCTH

Ne Pesynbrar Ilpumepnas popmynupoeka 3axaHuii Bua/cnoco6 Kpurepun
(uHANKaTOP) OLeHHUBAHHUSA

1 VK-2.1 IIpockTHOC 3amaHMC BHJ! ® BCC 3aJaHUSA
VK-2.2 1. Peanm3oBaTh HOIHOCTHIO TBOPYECKOE, BBITIOTHCHBI
YK-2.3 BEKTOPHU30BAHHYIO (PYHKIIHIO IOTEPH MPOCKTHOC MOJIHOCTBIO. 5 OAJIIOB,
VYK-2.4 AJIs1 SVM 3aJaHUC ® He BBITIOTHEHA
VK-2.5 2. Peann3zoBaTh MOJHOCTHIO pe3yJbTaThbI: BH3yamu3anus: 4
I1K-3.1 BEKTOPU30BAHHOE BBIPAXKEHUE AJIA €TO0 | OTHET, bama,

IIK-3.2 AHATUTUYECKOTO TPaiueHTa KOMITBIOTCPHAS | o He HAMICHO
I1K-3.3 3. TlpoBepurh CBOIO PEaTH3ALIIIO nporpamMma ONITHMATBHOE
TPaIUCHTA C MOMOIIBIO YHCIOBOTO SHAYCHHE
rpaaucHTa TUIIEPIIAPaMETPOB
4. Wcnomp30BaTh BATHIATHOHHYIO WM HalIeHO 6e3
BBIOOPKY, 4TOOBI TOA00pPaTh CKOPOCTH HCIIONb30BAHMS
OOYYUCHUS U CHJIY PEry/IspU3aliig BATMIALIHOHHOM
5. OnTumuzupoBaTh PYHKIHIO MOTEPH C BEIOOpKU: 3 Oanna
nomouiso SGD
6. BuzyanuzupoaTh Beca 00VUCHHOMH
MOJICITH
ITpoeKT BHINOIHICTCS B TATOHOBCKOM
HOYTOVKE.

2 YK-2.1 ITpumeps! BOIPOCOB A1 MUCHMCHHOTO BHA! IlpaBumeHEL OTBET HA
YK-2.2 OTBETA: OTBETHI HA Kaxaperi Bompoc — 0.5
YK-2.3 Bei cozgacTe rinyOOKyHO CBEPTOUHYIO BOTIPOCHI Oania
YK-24 HCUPOHHYIO CCTh, UMCIOLIYIO MOIVIIBHYIO | Cmoco0:

YK-2.5 apxurektypy. IlycTh Bama ceTb COCTOUT MUCbMEHHO
IIK-3.1 U3 TpexX UACHTUYHBIX MOAYICH, KasK bl

[IK-3.2 | U3 KOTOPBIX BKIIOYACT B ceO:

IIK-3.3 e  CBEpTOYHBIH CIOMH,

e  CJI0M Max-IyNHHra,

e cuoii ReLU.
Bce cnow nynuara Oyayt uMeTs mar 2 1
BBICOTY/IIUPHHY 2.
Ha ocHOBE naHHBIX HIDKE
THIICPIIAPAMETPOB CBEPTOUHBIX CIIOCB
onpeaenute (GOpMY BEIXOJHBIX JAHHBIX,
MOJYYACMEBIX [TOCTIC IPOXOXKACHHUS OXHOTO
nzo0paxenms Gpopmer 126 x 126 x 3
(dopmar HxWxC) uepes BCro ¢eTh, a
TaKKE KOJUYECTBO NapaMeETPOB BO BCelt
CETH.
Ceeprounsle c1ou uMeroT 64 drIpTpa
pazmepom 3x3, marom |, magxuarom 0.

Yxaxure GopMy BBIXOTHBIX JAHHBIX
cetr: H x W x C u xoanuecTBo
mapamMeTPoB CCTH.




V. Y4ebHO-MEeTOANYECKOE N MHDOPMaLMOHHOE 0becreyeHne AUCUUNINHDI
1) PekomMeHayemas n1Ttepatypa
a) OcHOBHas nu1Tepatypa:
1 fAxbsesa, [.3. HeueTkmMe MHOXeCTBa M HEMPOHHbIe ceTn / IN.9. AxbseBa. -

2-e  m34., wuenp. - M. WNHTepHeT-YHuBepcuteT VIHPOpMaLNOHHbBIX
TexHonoruit; BUUIHOM. Jlabopatopusa 3HaHuin, 2012. - 316 c.. wn., T1abn. -
(Cepua «OCHOBbI MH(OPMALMOHHBIX TEXHONOMNIA»). - ISBN 978-5-94774-
818-5 (BMMHOM.N3); To e [OneKTpoHHbIA pecypc]. - URL:
http://artlib.osu.ru/web/books/content all/1827.pdf.

F'yagennoy, A. Fnybokoe obyuveHue / A. Tyadennoy, V. BeHmkumo, A.
Kypsunnb; nepesof c aHrnmiickoro A. A. CIMHKMHA. — 2-e u3h. —
Mocksa: MK T[lpecc, 2018. — 652 ¢. — ISBN 978-5-97060-618-6. —
TekCT: 3NeKTPOHHbIA // JlaHb: 3NEKTPOHHO-O6M6/MMOTEeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/107901

6) JononHuTensHas nuTeparypa
1 Goodfellow I., Bengio Y., Courville A. Deep Learning. - MIT Press, 2016.

2.

3.

[Electronic resource]. - URL: https://www.deeplearningbook.org

[asuc P., Tepk M. KomnbroTepHoe 3peHue. MNepenoBble METOAbLI U y6oKoe
0byyeHuve. - M.: AMK-Ipecc, 2022. - 690 c.

LLlanupo, J1. KomnbloTepHOe 3peHune: ydebHoe nocobue / J1. Wanupo, [
CtokmaH; nog pegakumen C. M. CokonoBa; nepesof C aHrnMmckoro A. A
borycnasckoro. — 4-e u3g. — MockBa: Jlabopatopus 3HaHuin, 2020. —
763 c. — ISBN 978-5-00101-696-0. — TeKCT: 31eKTPOHHbIA // JlaHb:
3N1EKTPOHHO-6MbNMOTEUHas cucTema. — URL:
https://e.lanbook.com/book/135496

2) MporpammMHoe obecreveHne
KomnbloTepHbIN Knacc dakKynbTeTa NPUKAaAHOA MaTeMaTUKN N KnbepHeTUKM Ne 46

(170002, Teepckasa 06.., r.TBepb, CafoBblli Nepeynok, 4.35)

Adobe Acrobat Reader DC - Russian 6ecnnaTtHo

Apache Tomcat 8.0.27 6ecnnatHo
oCy[apCTBEHHbIN KOHTPAKT Ha NOCTaBKYy
Cadence SPB/OrCAD 16.6 NIMLUEH3NOHHbLIX NPOrpamMmmHbIX NpoaykTos 103 -
MK/09 ot 15.06.2009
GlassFish Server Open Source Edition
6ecnnaTtHo
411
Google Chrome 6ecnnatHo
Java SE Development Kit 8 Update 45 6ECMNIATHO
(64-bit)
JetBrains PyCharm Community 6eCNATHO
Edition 4.5.3
JetBrains PyCharm Edu 3.0 6ecnnatHo

Kaspersky Endpoint Security 10 gna
Windows

AKT Ha nepepayy npas NMK545 ot 16.12.2022

Lazarus 1.4.0 6ecnnaTtHo


http://artlib.osu.ru/web/books/content_all/1827.pdf
https://e.lanbook.com/book/107901
https://www.deeplearningbook.org/
https://e.lanbook.com/book/135496

Mathcad 15 M010

MATLAB R2012b

AKT npegocrtasfieHua npas 1C00000027 ot

16.09.2011

AKT npegocTtassieHua npas Ne Us000311 ot

25.09.2012
MHOroyHKUMOHaNbHbI
pegaktop ONLYOFFICE 6ecnnatHoe  6ecniaTHO
no
OC Linux Ubuntu 6ecnnatHoe MO becnnaTHo
MiKTeX 2.9 becnnaTHo
MSXML 4.0 SP2 Parser and SDK becnnaTHo
NetBeans IDE 8.0.2 becnnaTHo
NetBeans IDE 8.2 6ecnnaTHo
Notepad++ 6ecnnaTtHo
Oracle VM VirtualBox 5.0.2 6ecnnaTHo

Origin 8.1 Sr2

porosop Ne13918/M41 ot 24.09.2009 ¢ 3A0
«CoT/NaiiH Tpeng»

Python 3.1 pygame-1.9.1 6ecnnaTtHo
Python 3.4 numpy-1.9.2 6ecnnaTtHo
Python 3.4.3 6ecnnaTtHo
Python 3.5.1 (Anaconda3 2.5.0 64-bit) 6ecnnartHo
WCF RIA Services V1.0 SP2 6ecnnaTtHo
WinDjView 2.1 6ecnnaTtHo
R Studio 6ecnnaTtHo
Anaconda3 2019.07 (Python 3.7.3 64-

6ecnnaTtHo

bit)

3) CoBpeMeHHbIe MpogeccroHasIbHble 6a3bl AaHHbIX U MHGOPMaLVIOHHbIE CNPaBOYHbE
CUCTEMbI

* OBC «ZNANIUM.COM» www.znanium.com;

* 3OBbC «YHuBepcuteTcKasa 6mbnmoTteka oHnaH» https://biblioclub.ru/;

e OBC «JlaHb» http://e.lanbook.com

4) NepeyeHb pecypcoB NHGOPMALIMOHHO-TENIEKOMMYHUKALWIOHHOM CETU «/IHTEPHET»,
HeoOX0AMMbIX /151 OCBOEHUSA AVICLMM/IVHBI

» JneKTpoHHas obpasosaTesibHasa cpefa TelY: http://Ims.tversu.ru

e HayuHas 6nenmoteka Tel'Y (http:/library.tversu.ru)
VI. MeToanyeckune matepuasibl 15 00yYatoLLMXCS M0 OCBOEHUIO ANCLMN/IVHDI

OpraHmsys CBOK Y4ebOHYyK paboTy, CTYAEeHTbl [LO/DKHbI, BO-TIEPBbIX, BbIABUTH
PEKOMEHAYEMbIA  PEXUM U XapakTtep Yy4debHOM paboTbl MO  U3YYEeHUIO
TEOPETMYECKOro Kypca, NMpakTUYeCKOMY MPUMEHEHUIO M3Yy4eHHOro Martepuasna, no
BbIMOMIHEHNIO 33JaHNA  [/1  CaMOCTOSITESIbHOM  paboThbl, MO MCMOJ/Ib30BaHNIO
NH(POPMaLOHHBIX TEXHOIOMMIA N T.4, Bo-BTOPbIX, 03HAKOMUTLCSA C YKa3aHHbIM B
METOANYECKOM MaTepyasie Mo AVCUMI/IVHE TMepeyHeM  Y4ebHO-MeTOANYECKNX
N34aHNIA, PeKOMeHAYeMbIX CTYAeHTaM /159 MOArOTOBKM K 3aHATUSIM U BbIMONIHEHWA
CaMOCTOATE/IbHOM  paboTbl, a Takke C METOANYECKMMM MaTepuasiaMn  Ha
OYMaXKHbIX W/ 3NEKTPOHHBIX HOCUTENSX, BbIMYLIEHHbIX Kadeapoil CBOMMMU
cviamMn 1 NMpefocTaB/isieMble CTyAeHTaM BO BPeMS 3aHATUIA.


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://lms.tversu.ru/
http://library.tversu.ru/

CamocrosTenbHass padoTa CTYJEHTOB, MPEAYCMOTPEHHAs YUYEOHBIM TJIAHOM,
JOJDKHA COOTBETCTBOBATh Oojee IMIIyOOKOMY VYCBOCHHIO M3Y4YaeMOTO Kypca,
(opMUPOBaTh HABBIKH MCCIICAOBATEIBCKON PabOTEl U OPUEHTHPOBATH CTYJAEHTOB
HA YMEHUE MPUMEHSATh TEOPETUUECKUAEC 3HAHUS HA TIPAKTHKE.

1. Paboma c¢ yuebnwvivu nocobusimu.

JIst TIOJTHOLIEHHOTO YCBOCHMSI KypCa CTYIEHT JNOJDKEH, MPEXKAE BCETO, OBJIANCTH
OCHOBHBIMH MOHATHSIMH 3TOH AuCUUTIINHBL. Heo0X0aMMO YyCBOUTE ONPEACIICHUS U
NOHATUS, YMETh MPUBOAWTH WX TOYHBIC (POPMYJIMPOBKH, MPHUBOIUTH MPUMEPHI
OOBEKTOB, yIOBJIETBOPSIOLIMX 3TOMY ONPEAEicHUu0. Kpome Toro, HeoOXOAMMO
3HATh KPYr (DaKTOB, CBSI3aHHBIX C JAHHBIM MOHATHEM. Tpedyercs Takke 3HATh
CBSI3M MEXKAY NOHATHSIMH, YMETh YCTAHABIMBATH COOTHOLICHUS MEXKAY Kjaccamu
OOBEKTOB, OMMCHIBAEMBIX PA3IIMYHBIMA MOHITHASMH.

2. CamocmosmeiibHoe uzyyenue mem.

CamocrositenibHas padoTa CTYACHTA SBJSIETCS BaXXKHBIM BUJOM JCATEIIBHOCTH,
MO3BOJISIFOIIAM  XOPOIIO YCBOWUTHh HM3Yy4ACMbIM TPEAMET W OJHUM W3 YCIOBUH
JOCTHKCHUST HEOOXOJMMOI0 KAauecTBa TMOATOTOBKM M NPOQPECCHOHATIbHOMN
MEPEMOATOTOBKH CHEMAATACTOB. OHA MPEANONaracT caMmOCTOSITEIbHOE HU3YYCHUE
CTYJICHTOM PEKOMEHJOBAHHON y4eOHO-METOAMYECKOM JUTEpaTyphl, Pa3IuUHBIX
CIPABOYHBIX MAaTEepuajoB, HanmucaHue pedepaToB, BBHICTYIUIEHUE C JOKIAJIOM,
MOATOTOBKY K JICKIMOHHBIM W MPAKTUYECKUM 3aHATHUSAM, MOJATOTOBKY K 3a4ETy U
JK3aMCEHY.

3. [lo020moBKra Kk npaKxmudecKum 3aHsmusim.

[Ipy m[OATOTOBKE K MPAKTUYECCKUM 3aHATHSAM CTYACHTAM PEKOMEHIYETCs
CJIEI0OBATh METOJMYECKUM PEKOMEHAANMSAM MO padoTe ¢ YYEOHBIMH MOCOOMSIMU,
NPUBEICHHBIM BBILIE.

4. Cocmasiienue KOHCNeKmoas.
B xoncnekre OTPpaKCHbI OCHOBHLIC ITIOHATHSA TCMBI. I[J'IH HaraiaaHoOCTH U YI[O6CTBa
3alIOMHHAaHWA UCIIOJIB3YIOTCA CXCMbI U Ta6J'II/II_[I>I.

VII. MaTepuajibHO-TeXHHYeCKoe o0ecneueHne
JIJ1st ay IMuTOpHOM paboTHI.

YueOHnast ayautopust Ne 212 Habop yuebnoii mebenu,

(170002, Tsepckas o0, | MyJIbTUMEIUHHBIA KOMIUIEKC (ZOCKA, TPOEKTOp, MAaHENb
r.Teepb, CanmoBelii MepeysoK, | yIpaBICHHs).

1.35)

Yuebnas ayauropust Ne 206 Habop yuebnoit mebenn,
(170002, Tsepckas o0nacTh, | 3KpaH,
r. TBeps, mep. Canossiid, 1.35) | IPOEKTOP.

Jnst camocTosTeNTbHOM padoThI

ITomemenue aist Komnerotep,
CaMOCTOSITEJIbHON pabOThI SKpaH,




00yHaromuxcst:
KomnerotepHslil knacc
daxynprera [IMuK Ne 46
(170002, Teepckas o6,

r.Teepp, CanioBbIii epeyJoxk,

IIPOEKTOP,
KOHJULIUOHED.

n.35)
VIII. Ceenenust 00 00HOBJICHHH pado4eii mporpaMmbl THCHUILINHBI
Ne O0noBJeHHBII pazgena JlaTra u npoToKoa
ILIL padoueii mporpaMmMsI Onmcanne BHECEHHBLIX N3MEHEHHI 3aceqanust Kageapsl,
JUCIUIIINHLI YTBCPAMBHICTO N3MCHCHHUA
1. 3. O6wvem mucuuminHabl | U3MeHeHre KOHTAaKTHOM ayTUTOPHOMN 0Ot129.12.2022 ropna,
padoThI npoTokon Ne 6 yueHoro
coBera (pakynbrera
2. | I Coneprxanue H3mMeHeHne KOHTaKTHON ayAUTOPHON O129.12.2022 rona,
JMUCHUTUIAHBL paboThI MPOTOKOJ Ne 6 y4eHOro
CTPYKTYPUPOBAHHOE 10 copera (akyJbTeTa
Temam (paszaenam) ¢
YKa3aHUEM OTBEIEHHOTO
Ha HUX KOJINYECTBA
aKaIEMUYECKHX YacOB U
BUJIOB YUEOHBIX 3aHSITHIA
3. | V. YuebHo- BHeceHbI U3MEHEHNsI B IPOrPAMMHOE Ot 24.08.2023 rona,
METOAUYECKOE U obecrnievueHue npoTokoa Ne 1 ydyeHoro
UH(POPMAIMOHHOE copera (akyJbTeTa
obecrieueHne
TUCLUTITHHBI
2) IlporpamMmmHoe
obecrieueHne
4.
S.




