MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienne noaroroBku/cnenuanbHocts: 01.03.02 [pukiagHas MaTeMaTHKa H HHGOPMATHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: MaremMaTrudeckoe u nmporpammMHoe¢ odecneueHue
BBIYHCIUTEJIbHBIX MAIIUH 1 KOMIIBIOTEPHBIX cereii

YpoBeHb 00pa3oBaHusi: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
KOMIIBIOTEPHAS T'PA®UKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
Aucn y y 51.0.20

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

5 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

5 cemectp - 32 yaca;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

5 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

5 cemectp - 0,3 uaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, bapTeHbeB O.B.

WaeHTudHKaTop Rel1908415-BartenyevOV-52f6dae

O.B. baprenneB

(LOIKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacumpoBKa MOAKCH)

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
06pagoBaTeJ'[[,H0ﬁ CeepeHuna o snagensue U3MN M3K
s : Bnageney, MapaH M.M.
OporpaMMEbl * Mal + WaeHTHKaTop R7beld1f2-MaranMM-804b01e2 MM MapaH
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)
MoanucaHo aNeKTpoHHO| nognuceio ®TEOY BO «HUY «M3U»

o o CeepeHuna o snagensue U3MN M3K H.P
3aBeyrOIUii BBITYCKAIOLIEN Brageney BapLUaBCku 11.P. .
Ka(bez[pbl WaeHTudHKaTop R9a563c96-VarshavskyPR-efb4bbd BapIJ_IaBCKI/II/I

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHUE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ear ocBoeHHs] IUCHUIJINHBI

npuoOpeTeHne

3HAHUH, HEOOXOOUMBIX IS  CO3JaHMs

JUHAMUYECKHUX IpaUyecKuX CLIeH, KIACCH(PHUKAIUU U TeHEepauy N300paXeHUn

33[{3‘11/1 AUCHHUITIMHbI

- u3yueHue 0a30BBIX MOJICNICH U aITOPUTMOB KOMITBIOTEPHOH rpaduku;
- OCBOEHME TEXHOJIOTUH KJIaCCU()UKALIMU U FeHEepaLuu U300paXKeHUH;

- IpUOOpeTeHNE MPAKTHUECKUX HABBIKOB CO3/JaHUs I'paUuecKuX CIEH;
- OCBOEHHME s13bIKa NporpammupoBanus Python.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-4 Cnocoben
MOHUMATD TTPUHITAITHI
paboThI COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHH U
HCIIOJIB30BaTh MX JIJIS
pEIICHUS 3a1a4
pohecCHOHATLHOM
JIeITeIIbHOCTH

N/I-1onk-4 Beibupaer
COBPEMECHHEIC
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTUH TSl PCILICHHS
MPHUKIIATHBIX 33724

3HaTh:
- CIIOCOOBI CO3AaHUS TUHAMHYECKUX CIICH
KI' ¢ MmoziensiMu pa3HbIX KJIaCCOB;

- METOJIbI CO3/1aHUSI HEPOHHBIX CETEH,
KJIACCU(UITUPYIOIINX U TEHEPHUPYIOIIHX
HU300pakeHHUSI.

YMETh:
- pa3pabaThIBaTh AJITOPUTMBI
BOCIIPOU3BEICHHS TUHAMUYCCKHUX CIICH;
- IPOEKTUPOBATh HEHPOHHBIE CETH,
KJIaCCU(DUITUPYIOIINE U TCHEPUPYIOIIUE
N300paxeHusl.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTenbHON MporpamMme
MaremaTHueckoe M NporpaMMHOe OOecreueHHe BBIYMCIMTEIbHBIX MAIIMH U KOMIIBIOTEPHBIX CeTei
(manee — OIIOII), nanpasienus noaroroBku 01.03.02 IlpukmagHas MaTeMaTHKa ¥ HWH(POPMATHKA,

ypOBEHBb 00pa30BaHMsl: BbICIIIee 0Opa3oBaHue - OaKaIaBpHar.

bazupyercs Ha ypoBHE cpeqHero o01iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoydyeHHbIE TP OCBOEHUH JUCHUIUIMHBL, HEOOXOIUMBI IPU BBIITOJHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [NonuronansHas 28 5 4 8 - - - - - - 16 - IToozomogxa domauwinezo 3adanusn:
MoJeNb 00bEeKTa, [MoaroroBka goMalHero 3aiaHus HaIlpaBiIeHa
appuHHBIE Ha OTPabOTKY YMEHUI pelIeH s
npeoOpa3oBaHuUs npogeccHOHaANBHBIX 3a/1a4. JloMalHee 3a1aHue
KOOpJIHHAT 00beKTa U BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
€ro KOMIIOHEHTOB. "INonuronansHast MoJieIb 00bekTa, apduHHbIE
Mertonsl npeoOpa3oBaHus KOOPAUHAT OOBEKTa U €0
tdhopmupoBanne 3d- KOMIOHEHTOB. Metonbl hopmupoBanue 3d-
MOBEPXHOCTH. MOBEPXHOCTH. [10JIMroOHaIbHOE MOJIETIMPOBAHHE
ITonuronansHoE Ha HU3KOM ypOBHE" MaTepuaiy.
MOJICITUPOBAHUE Ha JIOTIONHUTENBHO CTYICHTY HEOOXOIMMO
HHM3KOM YPOBHE W3YYHUTB JINTEPATypy U pa3odpaTh MpUMepsI
11 [TonuronansHas 28 4 8 - - - - - - 16 - BBITIOJTHEH U TTOJI00HBIX 3aaanuid. [IpoBepka
MoOJeNb 00bEKTa. JIOMAIITHEro 3aJIaHusl IPOBOJIUTCSI MO
[MonuronasnpHOE NPEe/ICTaBJICHHBIM ITUCbBMEHHBIM paboTam.

MOJIETTMPOBaHUE Ha
HHU3KOM YPOBHE.
Adunnsie
npeoOpa3oBaHMs
KOOpJHMHAT 00bEKTa 1
€ro KOMIOHEHTOB

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"[lomuronanbHas MOAEIh 00BeKTa, adGUHHEIC
npeoOpa30BaHuUs KOOPAWHAT OOBEKTA U €T0
KOMITOHEHTOB. MeTozbl popmupoBanue 3d-
noBepxHocTH. I1oyMronansHOE MOICITMPOBaHKE
Ha HU3KOM ypoBHE"

ITodzomoeka Kk mexyuiemy KOHmMpoao:
IToBTOpEeHue MaTepuana 1no pasaeny
"[TonuronanpHas MOJeNb 00bekTa, ahhUHHBIE
npeoOpa3oBaHusl KOOPAWHAT OOBEKTa U €ro
KOMITOHEHTOB. MeTo b1 hopmupoBanue 3d-
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noBepxHOCTH. [ToTUroHaIbHOE MOICTUPOBAHHUE
Ha HU3KOM ypoBHE"

H3yuenue mamepuanog 1umepamypnoix
UCHOYHUKOB:

[1], 59-85

AHHuMaInys Ha OCHOBE
KITIOYCH.
VYpasnsoomue
3JIEMEHTEI
(KOHTpOIIIEPHI).
MoaenupoBanue
MOCPEICTBOM
MOIU(pHUKAIIMA
00BEKTOB U CILIEHBI.
Annmanus
MOTU(PHUIIPOBAHHBIX
00BEKTOB. YIIpaBIcHHE
MaTepHallaMy U
HCTOYHHKAMU CBETA

30

16

2.1

AHUManusa Ha OCHOBE
KITIOYEH.
VYupasinsomue
2JIEMEHTHI
(KOHTpOIIIEPHI).
MoaenupoBanue
MOCPEACTBOM
MOIUHUKAITUN
00BEKTOB U CILIEHBI.
AHumManus
MOTU(PHUIIPOBAHHBIX
00BEKTOB. YIIpaBIcHHE
MaTepUallaMy U
HCTOYHHKAMU CBETa

30

16

Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka gOMAaITHETo 3aJaHUS HaIpaBJIeHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aaa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jiene
" AHUMAITUSl Ha OCHOBE KIJItOUed. YTIpaBJIsIonue
3JIeMEHTHI (KOHTpOJIepsl). MoaenupoBaHue
MOCPEICTBOM MOM(UKAIINN OOBEKTOB U
CIICHBI. AHUMAUS MOAU(DUITUPOBAHHBIX
00BEKTOB. YIIPaBICHUE MaTepHATaMU
HMCTOYHUKAMHU CBeTa" MaTepuany.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATyPy U pazo0paTs IpUMEpHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM TUCBMEHHBIM padoTaM.
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery

" AHUMAITUSI Ha OCHOBE KIJIIOUeH. YTIpaBJIsIoNye
3JIeMEHTHI (KOHTPOJIIepsl). MoaenupoBaHue
MOCPEICTBOM MOM(HUKAIINN OOBEKTOB U
CIICHBI. AHUMAIUs MOAH(DUITUPOBAHHBIX
00BEKTOB. YTIpaBICHHE MaTepHaIaMy 1
HCTOYHUKaMHU cBeTa"

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue MaTepuaa mo pasaeny
"AHUMaIUYs Ha OCHOBE KITFOYCH. YTIPaBIAIOIHNE
3JIeMEHTHI (KOHTPOJUIepsl). MoaenupoBaHue
MTOCPEJCTBOM MOAU(DHUKAITIN 00BEKTOB U
CIIeHBI. AHUMAaNus MOAU(DUIINPOBAHHBIX
00BEKTOB. YTIpaBJeHHE MaTepralaMu 1
HACTOYHUKaMHU cBeTa"

H3yuenue mamepuanog numepamypusix
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UCHOUYHUKO6:

[2], 70-91
3 Heiiponssie cetu 1ist 49.7 6 16 - - 217.7 Ilodzomoska domawinezo 3adanus:
Kiaccu(UKauu 1 [ToaroroBka goMaliHero 3a1aHus HaIllpaBiIeHa
TeHepaIyn Ha OTPabOTKY YMEHUI pelIeHUs
n300paskeHIH npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
3.1 Heiiponnsie cetn s 49.7 6 16 - - 21.7 BBIIAETCA CTYICHTAM 10 U3Y4EHHOMY B pas3jieie
KIIacCu(UKAIIH "HelipoHHBIE CETH AJISI KIACCU(PHUKALIN 1
N300paKeHHH. reHepanny n300paxeHHH" MaTepuany.
Heliponnsle cetu nis JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
TeHepaIun W3Y4YUTH JIUTEPATYPY U pa3o0parh NpUMepsbI
n300paskeHHH BBITIOJTHEHHS OA00HBIX 3aanuil. [IpoBepka
JIOMAIITHEro 3aJIaHus! POBOJUTCS 1O
MpEACTaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"HeiiporHBIC CeTH IS KIIACCH(DHUKAINT H
TeHepauu H300pakeHui"
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNEe MaTepuaa Mo paszaery
"HeiipoHHble ceTH ISl KIIACCH(PHUKAIINN U
reHepannu n300paxeHuit"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[3], 31-58
3a4er ¢ OLEHKOi 0.3 - - - 0.3 -
Bcero 3a cemectp 108.0 16 32 - 0.3 59.7
Hroro 3a cemecTp 108.0 16 32 - - - 0.3 59.7

IIpumeuanue: Jlek — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALMH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITonueonanvuas mooenv 06vekma, agurnvie npeodbpazoeanusi KOOPOUHam 00beKma u e20
Komnonenmos. Memoowl popmuposanue 3d-nosepxnocmu. Iloruzonanvroe mooeruposanue Ha
HU3KOM YDOBHE

1.1. ITonuronansHas MoJiesib 00bekTa. [lonuronanbHoe MOIeIMPOBaHUE HA HU3KOM YPOBHE.
AddunnabIe MpeobdpazoBaHmst KOOPAUHAT OOBEKTA U €r0 KOMIIOHEHTOB

TpeyronbHas rpaHb Kak OCHOBA MOJMIOHalIbHOM Mojenu. Buabpl MOMMroHalbHBIX MOJAENEH U
npeoOpa3oBaHuE OJHOrO BUAA B Jpyrol. Mojeinb Ha OCHOBE HEOJHOPOJIHBIX PALUOHAIBHBIX
cruaiiHoB beswe. IlpumeHeHne omepanuii criaxuBaHMs [JIsl HMOBBIIIEHUS KadyecTBa pe3yJbTara.
[ToBepxHOCTH cMelieHUs, BpalleHus U caura. Cucrembl KoopauHaT. ba3oBas Touka.
[IpeoOpa3oBaHusi mepeMelleHusi, HOBOPOTa U MaclITaOMpOBaHUS BCero OOBEKTa M €ro
KoMroHeHTOB. @opmupoBanue 3D-moBepxHOCTH Ha OcHOBe 2D-00pa3a mOCpeaCcTBOM Omeparuii
BBbIJIaBIMBaHUs, ckoca U adGuHHBIX IpeoOpasoBaHui. Onepauuu Haj BEpIIMHAMM U TPaHIMU
IIOJINTOHAJIBHOW MOJICJIH.

2. Anumayus nHa ocnose Knouetl. Ynpasnaowue snemenmol (Konmpoanepsi). Mooeruposanue
nocpeocmeom moougurayuu 006vLeKmos u cyenvl. AHumayus MooudUYUPO8AnHblX 00bEKMOos.
Ynpaenenue mamepuanamu u ucmounukamu ceema

2.1. AuuManusi Ha OCHOBE KITIOUCH. Y TIPaBJISIONINE AIEMEHTHI (KOHTPOJIIIEPHI).
MozenupoBaHue NOCPEICTBOM MOAU(PUKALIMN OOBEKTOB U CLIEHBI. AHUMAIHS MOJIU(PUIIMPOBAHHBIX
00BEKTOB. YTpaBieHHe MaTepUaIaMi U HCTOUHUKAMHU CBETa

Mertonbl co3anus KiIoue aHMMalnuu. AHUMAaNKsA KOOPJIMHAT U 3HAYCHUH CBOHUCTB OOBEKTOB.
AHUMaIlMOHHBIE KpHMBBIE M METOJIbl HX penaktupoBaHus. IIporpamMmmupoBaHue aHUMaLUU
cpeAcTBaMu. Buibl ynpapisiomux 3J€MEHTOB U UX peann3auus. [lapamerpuueckas Mmoaudukanus.
Llearp u rabapuTHBI KOHTEiHEp mnpeoOpa3zoBanuii. CBoOOmHBIE nedopman OOBEKTOB.
Moaudukaropsl Kapkaca o0O0bekTa. AHUMAaIMOHHbIE MoaudukaTopbl. I[IporpammupoBaHue
MonupuxatopoB. RGB-koMnoHeHTsl 1BeTa. Mozenb OCBEUICHHOCTH. YIIpaBJIeHHE HOPMaJsIMU
rpaHeil. I'pynnel criaxuBanus. [IpuHIMNBEI HaNnOXEHWSI TEKCTYpbl HA IOJIMTOHAJIBHYIO MOJEIb
oOwvekTa. bubnuorexka marepuanoB. CTaHIapTHBI MaTepual U €ro CBOMCTBa. 3ajaHue KapT
MaTepHajoB U yIpaBlieHHWE HUX CBOHCTBaMU. MexaHu3M ymnoTpeOieHHs HECKOJIbKUX MaTepHalloB
JUIsl OJHOrO oOOBeKTa. AHUMaNMs MaTepuaioB M uX kapT. [IporpammupoBaHHMe aHMMAalUU
MaTepuanoB. BUIbl HICTOUHUKOB CBETA.

3. Heilponnvie cemu onsa knaccuukauuy u 2eHepauui u300paxicesuil

3.1. HeilipoHHsble ceTu A Kinaccupukanuy n3odpaxenuii. HelipoHHsle ceTu ais reHepaiuu
M300paKeHUI

bubnuorexu Tensorflow u Keras. MHOrociolHbli NepLUENTPOH U CBEPTOUHbIE HEHPOHHbIE CETH
(HC). Buast cnoes HC. @ynkiuu aktuBauuu U norepb. OOydaroiie U OLEeHOUYHbIE MHOXKECTBA.
Coznanue, xomnuisinusg u obydenue monenu HC. Kputepmit kadectBa oOydeHus. MeTomabl
MOBBIICHUST KadecTBa o0OydeHus. Paspaborka HC, «maccudumupyromeid u300paKeHUs.
TexHomnorust pa3paboTku Habopa AaHHBIX. ABTOKOAMpOBHIMKH. [loposkmaromme cocTs3aTelbHbIe
HEHpOHHBbIE ceTU. Moienu reHepaTopa U JMCKpUMHHATOPA.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
1. Co3paHue cTaHAApTHBIX IPUMHUTHUBOB U UX ITPEOOPa30BaHUE B TOJIUTOHAIBHBIE MOJIEIH.
Brmonnenue apdunupix npeodpazoBanuii 00bEKTOB U UX KOMIIOHEHTOB: BEpIIHNH, pedep,
IIOJIMTOHOB U 3JIEMEHTOB. VI3MeHeHue 10J105KeHUs] KOOpAUHAT 0a30BOM TOUKU IPUMUTHUBA,;
2. ®opMUpPOBaHKE IOBEPXHOCTHU BPALLEHUS HA OCHOBE IIJIOCKOIO cIulaiiHa. [IpuMenenue
CTJIaKUBAHMS JUIs TOBBIIIEHUS Ka4eCTBa pe3yJIbTarTa;
3. AHuManus 1BUKeHUs cepsl IO CTOPOHAM MPSMOYToibHIKA. BociponusBenenue
IPBITAIOIIEr0 Ms4a, IBUKEHUS CTPEJIOK 4acoB. AHMMALIUS BEPTOJIETA, IIOPAXKAIOIIETO LEb.
AHumanus BepinH, pedep u rpaHeil 00beKToB. AHMMAIUS 3HAYEHUH CBOMCTB 00BEKTOB;
4. Peanu3anus ABUXKeHUs 00BEKTA C MPUBA3KOM K MyTH. PaboTa ¢ aHMMalMOHHBIMU KPUBBIMU
(pemakTUpOBaHUE KITIOYCH) B peakTope AOpokKeK. MoaenupoBanue KojaebaHnii MeMOpaHbI
JMHAMUKA 3BYKOBOH KOJIOHKH;
5. Ilpumenenue nmapamerpuyeckux mMoauduxaropos (Haknonurs, Bertsanyts, HanyTs,
Pazpesars, CMecTUTh U Jp.) Ul peJaKTUPOBAHUS OJIUTOHATIBHON MOAEIN O0OBEKTa.
AHuManus napaMeTpruIecKux MoIu(pUKaTOPOB;
6. Co3anue ¥ NpUMEHEHNE MaTepPUaIoB K OJIUTIOHAIbHBIM 00beKTaM. YoTpebiieHue
HECKOJIbKMX MaTE€pUasoB JIJIsl OTHOTO 00bEKTa (Ha mpuMepe Tiockoctu). Bocipoussenenue
cdepsl ¢ pa3TMUYHBIMUA HaOOpaMU IPYTII CTIIaKUBaHMUS,
7. IlocTpoeHne Moieliel MOAYIIKH, JIOAKH U JIOKKH Ha OCHOBE IUIOCKUX CIUIAITHOB C
ynoTpebIeHUEM Ollepaluy CIBUTa U ieopMalvy, COrjIacoBaHHOM ¢ (hopMoii crulaiiHa;
8. Co3nanme MoJieNy Basbl U3 MIIMHAPA 32 CYET €ro 00beMHOH AedopMaIiy, KOIMPOBAHUS,
MacIITaOupOBaHMSI U BBIIIOJIHEHHsI OYyJIeBOM Onepaliy BHIYUTaHUS MaJIoi (hOpMBI U3
0OJIBIIION;
9. Co3anue Ha OCHOBE CUCTEMBI YaCTHUI] aHUMAIIUHU JIbIMA U TJIAMEHH;
10. Co3ganue aHuMAaIMK 3aN0JHEHHS €eMKOCTHU (Ky0a) YacTUI[aMH C UCIIOJIb30BaHUEM
oTpakaTeyeu;
11. 3arpy3ka u Bocmpou3BeeHue nmpumepoB HabopoB qaHHeIXx MNIST, EMNIST u
CIFARI10;
12. Pa3paboTka kinaccuduxaropa nzoodpaxenuit MNIST.;
13. Pa3paboTka reneparopa Habopa JJaHHBIX 3aLIYMJIEHHBIX U300pakeHul rpadukoB
AJIEMEHTApHbIX (PYHKLIUH.;
14. Pa3paboTka kiaccudukaropa 3airyMIeHHbIX H300pakeHUH rpauKOB 3J1€MEHTapHBIX
byHKIINI;
15. Pa3paboTka noposxaronieil cocta3arenbHON HEeHPOHHbIE CeTH Ul TeHepaluu
3allyMJIEHHBIX U300paXeHU rpauKoB 3J1€MEHTAPHBIX (YHKITHM.

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxnenue wmaTepuayioB Mo Keiicam pazgena "l[lomuronanpHas Mojenb OOBEKTa,
ad¢duHHBIE TpeoOpa3oBaHUS KOOPAMHAT OOBEKTAa W €ro KOMIIOHEHTOB. MeTObI
¢dbopmuposanue 3d-nosepxHoctu. [lonuronansHoe MoOIETUPOBAaHNE HA HU3KOM YpOBHE"

2. OOcyxneHue MaTepwaloB IO Kedcam pasfena "AHUMAIMs Ha OCHOBE KIIOYCH.
VYrpasnstomue 3JeMeHThl (KOHTPOJuIephl). MoaennpoBaHnue moCpeACTBOM MOIU(PUKAIINN
OOBEKTOB W  CIEHbl. AHUMAaIUsi MOAU(PHUIMPOBAHHBIX OOBEKTOB.  YTpaBJICHHE
MarepuatamMu 1 ICTOYHUKAaMH cBeTa'

3. OOcyxaenue MaTepuanoB Mo keicam pazaena "HelipoHHble ceTu Ui KiacCU(DUKAINHA H
reHepanuy n300pakeHni"

Texywuti konmpons (TK)




1. KoHcynbranuu HampaBlIeHbl Ha TOJNyYEeHUE HWHAWBHIYAILHOTO 3aJaHHs CTYACHTA IO
pazneny "llomuronampHass Momens oObekTa, adduHHBIE TpeoOpa3oBaHMS KOOPAUHAT
00BEKTa U €ro KOMIIOHEHTOB. MeTtobl opmupoBanue 3d-nmoBepxHocTu. [lonuronansnoe
MoJIeTTMpoBaHue Ha HU3KOM ypoBHe". Ilo pe3ynbTaraMm BBINOJIHSIEMOW CaMOCTOSITENBHOM
paboThl B paMKax MHAMBHIYAIbHBIX KOHCYJIBTAI[MH MPOBOIUTCS 3aI[UTA BBITIOJHEHHBIX
pabot. KoHcynbTanuu npoBoauT npenoaBareib MOV, 0TBETCTBEHHBIN 32 OPraHU3AIMIO
paboThI 1O TEKYIIEMY KOHTPOIIIO PE3YJIbTAaTOB OCBOCHHE IPOTPAMMBI CTYIEHTOM

2. Koncynbranuy HampaBlieHbl Ha IMOJIyY€HHE WHAMBUAYAIBHOTO 3aJaHUS CTYIEHTa I10
pazneny "AHUMAaNuUs HAa OCHOBE KIIIOUYEH. YIPaBISIOIIUE 3JIEMEHTHI (KOHTPOJLIEPHI).
MonenupoBanue MOCPEACTBOM MoOAU(DHUKAIMM OOBEKTOB U  CLEHBl. AHUMAaIUs
MOJU(UIMPOBAHHBIX OOBEKTOB. YTpaBICHUWE MaTepuanaMu M ucToyHukamu csera'. Ilo
pe3ylbTaTaM BBIMIOJIHAEMOIl CaMOCTOSITENbHONM paboThl B paMKaxX HWHAWBHIYaJTbHBIX
KOHCYJIbTAIlMi TMPOBOJIUTCS 3alllUTa BBIMOJHEHHBIX paboT. KoHcympTammu mpoOBOIUT
npenogaBatesis MOU, OTBETCTBEHHBIN 3a OpraHU3alyio padoThl MO TEKYHIIEMY KOHTPOJIO
Pe3yIbTaTOB OCBOCHHUE MPOTPAMMBI CTYIE€HTOM

3. Koncynbranuu HampaBlieHbl Ha TMOJY4Y€HHE WHIMBUAYAIBHOTO 3aJaHUSl CTYICHTa I10
pasneny "HelipoHHble cet g Kiaccupukanmuu W TeHepanuu wu3obOpaxkenuid”. Ilo
pe3ylnbTaTaM BBIMIOJIHAEMOI CaMOCTOSITENbHONH paboThl B paMKaxX HWHAWBHUIYATbHBIX
KOHCYJIbTAIlMi TPOBOJIUTCS 3alllUTa BBINOJHEHHBIX paboT. KoHcympTammm mpoBOIHT
npenogaBatenbs MOU, OTBETCTBEHHBIN 3a OpraHU3alKi0 PadOTHI O TEKYIIEMY KOHTPOIIO
pe3yIbTaTOB OCBOCHHUE MTPOTPAMMBI CTYICHTOM

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena O11eHOYHOE CPEeJICTBO
3arIaHupOBaHHbBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Konbr JUCLUIUINHEI (B (TUIl 1 HAUMEHOBAHUE)
(B cOOTBETCTBUU C pa3zaesoM 1) WHJUKATOPOB | COOTBETCTBHH C 11.3.1)
1 | 2] 3

3HaTh:
METOBI CO3/JaHUs HEHPOHHBIX ceTell, KilacCu(PUIUPYIOMUX U WJT-Lomc.e + Konrponsnas padora/KonrponbHas
TCHEPHUPYIONTUX U300paKEHUS ' pabota Ne3
crocoObI cozanust fuHaMudeckux cueH KI' ¢ MopensiMu pa3HbIX VT-Lormk-s + Konrponsnas padora/KonrponbHas
KJIaCCOB ' pabota Nel
Ymersb:
MPOEKTHUPOBATH HEHPOHHBIE CETH, KIACCUPHUIMPYIOITIE U VT-Lomis + Konrpomnsnas padora/KonrponbsHas
TeHEepUPYIOLIE N300paskeHUs ) pabota Ne3
pa3padaTbIBaTh ATOPUTMBI BOCIIPOU3BEICHUS THHAMUYECKIX VLo + Konrponsnas padora/KonrponbHas
CLIEH i pabota No2




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHUS PE3YJIbTATOB OBYUEHUS 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzanmu: BeimonHenue 3aganus
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padorta Ne2 (KonTpoasHas padora)
3. Konrponbnas padota Ne3 (KonTponbHas pabora)

bamibHO-pedTHHTOBAsA CTPYKTYpa AUCLUILTUHBI SABISETCS MPUIOKEHUEM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem ¢ oyenxou (Cemecmp Nos)
Ouenka ompenensieTcss B cooTBeTCTBUU ¢ [lonokeHnem o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISIOIINX.

Ipumeuyanue: OnieHOYHBIC MAaTEPUAITBI IO JUCIUILIMHE TPUBECHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. A. B. bopeckos, E. B. llukun- "KomnbrotepHas rpaduka: TuHAMHKa, peaIuCTUYECKUE
nzoopaxkenus", U3narenscrBo: "Iuanor-MUDUN", Mocksa, 1995 - (280 c.)
https://biblioclub.ru/index.php?page=book&id=54731,;

2. baprenses, O. B. [Iporpammuposanue moaudukaropos 3ds Max : yaeOHO-cIIpaBodHOE ocodne
/ O. B. BaprenbeB . — M. : ®uzmarknaura, 2009 . — 341 c. - ISBN 978-5-89155-189-3 ;

3. baprennes, O. B. Knaccudukanus nzodpaxenuit : yaedHoe nocobue no kypey "KommnbrorepHas
rpaduka" mo HampapieHuIo moaArotoBku OakamaspoB 01.03.02 "IIpuxnagnas MmaTemMaTuKa U
unpopmaruka" / O. B. baprenses, Hait. uccnen. yu-r "MOUN" (HUY"MOBU") . — Mocksa : U31-Bo
MDBU, 2020 . — 112 c. - ISBN 978-5-7046-2251-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11117.

5.2 JIMueH3MO0HHOE 1 CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoOe ofecreyeHme:
1. CIO "TIpomereit";

2. Windows;

3. Maitun Buneoxondepenuuu;

4. Visual Studio;

5. Python.

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC "YHuBepcuTerckasi 0ud/1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjiekTpoHHasi 6udimorexa - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/
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4. ba3a nanabIx Scopus - http://www.scopus.com
5. ba3za nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content
6. Daexrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
7. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru
8. DaexTponHasi oTKpbITasi 6a3a 1aHHbIX ''Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMereHus

Homep ayauropun,
HAaHMEHOBaHHUe

OcHalmenue

Y4eOHbIe ayAUTOPHH TS
HPOBEICHUS JICKIIMOHHBIX

M-805, YuebHnas
aynutopus kKad.

rapTa co cKambei, Jocka MeJoBasl,
MYJIbTUMEIUINHBINA TPOEKTOP, IKPaH,

3aHATUN U TEKYILETO "TIMH" KOMIIBIOTED IEPCOHAIBHBIN
KOHTPOJIS
VYuebnsle ayautopun s | M-706, AucruiedHbrii CTOJI IIPEI01aBaTENsl, CTOJ
MPOBEJICHUS knacc kag. "[IMUN" | koMOBIOTEPHBIH, CTYJ, KOMIIBIOTEPHAS CETh

1ab0PaTOPHBIX 3aHITHIA

C BBIXOJOM B MIHTEpHET, MyJIbTUMEAUINHBIN
IIPOEKTOP, IKPaH, KOMIBIOTEDP
IIEPCOHAJIBHBIN, KOHAUIMOHED

YuebHble ayIUTOPUH VIS
MIPOBEACHUSA
IIPOMEKYTOUHOU
aTTecTauuu

M-706, Jucnneinbiit
kiacc kag. "IIMUN"

CTOJI ITPETO/IaBaTelIs, CTOJ

KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAS CETh

C BBIX0JIOM B MIHTEepHET, MyTbTUMEAUITHBIN
MIPOEKTOP, IKPaH, KOMIIBIOTEP
MIePCOHAJIbHBIN, KOHAUITHOHED

ITomemnienus miis
CaMOCTOSTEIIbHON PabOThI

HTB-303,
KomnbrorepHsbiit
YUTAIbHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIM, BENIAJIKA IS OJCHKIbI,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HNHTepHET, KOMIIBIOTEP MEPCOHAIBHBIN,
MIPUHTEP, KOHAUIMOHED

[Tomernienus njs M-704, CTOJ, CTYI, mKad, Tym0a, J0CKa MeIoBas,
KOHCYJIbTUPOBAHHS [IpenoaBaTenbckas KOMITBIOTEPHAS CETh C BBIXOJIOM B
kadenper [IMUU HHTtepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP,
JKpaH, KOMIIBIOTED NEPCOHAIBHBIN,
XOJIOAMIIbHUK, KOHAULIMOHEP
[Tomemenus ans E-403, Cxiuag CTOJI 17151 pabOThI C JOKYMEHTaMHU, IIKaQ,

XpaHeHHUs 000pyJOBaHUS
1 y4eOHOro MHBEHTaps

mkad A7 JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Kommbrotepnas rpaduka

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Kontpoasnas pabora Nel (KoHnTposbHas pabota)
KM-2 KonrponsHas padora Ne2 (KonrponbHas padora)
KM-3 Kontpoasnas pabora Ne3 (KoHnTposbHas paborta)

Bua npoMexkyTouHoO aTTecTauMu — 3a4eT C OI[EHKOM.

Howmep
paznena

HNupnexc
KM:

KM-

[EEN

KM-

KM-

Paznen mucruninHel
Henena

KM:

12

[TonuronanpHas Mojelb 00beKTa, ad(hUHHBIEC TPEOOPA30BAHUS
KOOpJMHAT 00BEKTa U €r0 KOMITOHEHTOB. MeTo 16l (hOpMHUpOBaAHHE
3d-moBepxHocTH. [ToMMroHANIBEHOE MOICTHPOBAHNE HA HU3KOM
YpOBHE

11

[onuronanbHas Mozenb o0bekTa. [lonuroHambHOE MOJETHPOBAHKE
Ha HU3KOM ypoBHE. A duHHBIE TpeoOpa3oBaHMs KOOPAUHAT
00BEKTa U er0 KOMIIOHEHTOB

AHnMaIus Ha OCHOBE KJIIOUEH. YTIPaBISIOLIUE 3JIEMEHThI
(koHTpoJIIepsl). MoienupoBaHue MOCPEICTBOM MOIU(PUKAIIIH
00BEKTOB M CLIEHbI. AHUMAIUs MOJIU(DULIPOBAHHBIX OOBEKTOB.
VYnpasieHne MmaTepuantaMyu U HCTOYHUKAaMU CBETa

2.1

AHUMaIus Ha OCHOBE KJIIOUel. YTPaBISIOLIUe 3JIEMEHThI
(koHTpoJIIepsl). MoienupoBaHue MOCPEICTBOM MOTU(PUKAIIIH
00BEKTOB M CLIEHbI. AHUMAIUs MOJIM(DULIHPOBAHHBIX OOBEKTOB.
YnpasieHne MaTepruataMy U HICTOYHUKAMHU CBETa

HetliponHnble cetu ans kaaccupuKanuy U reHepalnuu 1300paxkeHuit

3.1

Heiiponnsie cetu aiis Kinaccuukanuu nzodpaxenuil. Hefiponnsie
CETH JUJIsl TEHEPALIUU N300paKeHHM

Bec KM, %:

33

33

34
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