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1 IlepeyeHb MIAHUPYEMbIX Pe3y/JILTAaTOB 00y4eHHsI 110 TUCHHUIINHE "APXUTEKTYPHI MOJe/IeHn
r1ybokoro o0yd4eHHs", COOTHECEHHBIX C IIJIAHHPYEeMBIMH pe3yjJIbTaTaMH OCBOEHHS
00pa3oBaTe/IbHOM MPOrPaMMBbI

OcBoeHMe TUCLUIIIMHEL HAllpaBIeHo Ha (OPMUPOBAHUE:

mpPodeCcCHOHaTbHBIX KOMIIETeHINH:

ITK-8 - CriocoOeH pa3pabaThBaTh U IPUMEHSATh METONB MAIIMHHOTO O0yYeHUS [ PEeUIeHUs 3aad

ITK-9 - Cmoco6eH MCHOTH30BaTh MHCTPYMEHTANbHEE CPEACTBA [JIsS PeIleHus 3afayd MAUIdHHOIO

00y4eHus

Pe3yabTaThl OOYYeHHS IO AUCHUIIHHE ONpeAelsoTCs HHIMUKATOPaMH TOCTHXKEHHs
KOMIIeTeHIuH
MHaukaTop(bl) MOCTHIKEHHUST:

[TpuHUMaeT y4yacTue B OLlEHKE, BEIOOpPE ¥ MPU HEOOXOOUMOCTH Pa3paboTKe MeTO0B MAIIMHHOIO
o0y4eHus.

Pa3pabaThiBaeT MOJETH MAITMHHOTO 00YYEHUS [ PeIleHus 3amay.

Pe3ynbTaThl 00y4YeHHS 10 TUCIUILIHHE:

3HATh KJTaCCUYECKHEe METONB U aJTOPUTMEI MAUIMHHOTO 00ydYeHHUs: MpeNIUuKTUBHEIE - 00yYeHHe C
yuuTeIEM, JeCKPUIITHBHEIE - 00yueHue 663 yIuTens.

3HaTh QYHKIMOHAJIbHEE BO3MOXKHOCTH COBPEMEHHHIX MHCTPYMEHTANIbHHIX CPENCTB U CHCTEM
NMpOrpaMMHUPOBAaHUSA B 00NAacCTH CO3MAHUS MOJeled W METONOB MAIIMHHOTO OOY4YeHWS; MPOBEAEHUS
MAIIMHHOTO 9KCIIEPUMEHTa, IP00IeME epeo0ydeHus U HeqooOydeHus Mofenu, Tpe0oBaHus K 00yJalomex,
TECTOBOY U BaJMIAI[MOHHON BEIOOPKAM IJIS PELIeHUs 3aiayd aHau3a JaHHbIX U MAIIUHHOTO 00y4eHus.

YMeTh MPOBOAUTL CPAaBHUTENbHEIN aHANW3 ¥ OCYIIECTBIISATh BEIOOD, HACTPOUKY MPH HEOOXOOUMOCTHU
Pa3paboTKy METONOB ¥ alTOPUTMOB [JIs pelleHus 3afad MAIIMHHOTO 00yYeHHS.

YMeTh TPUMEHSTh COBpeMeHHbIe HHCTPYMEeHTaIbHEE CPENCTBA ¥ CHCTEMBI IIPOrPaMMHUPOBAHUS TS
pa3paboTKu Mofenel MaAUIMHHOTO 00y4YeHHUs; MJIAHWPOBATb WM BHIIONHATH MallMHHBIE IKCIEPUMEHTEI,
OILIeHMBATH TOYHOCTh ¥ KaYECTBO TIOCTPOSHHEIX MOMENIeH.

BrnapmeTs HaBEIKaMHU IIPOBEICHMS CPABHUTENILHOTO aHalu3a, BEIOOpa, HaCTPOUKY ¥ pa3paboTKH METOIOB
Y QJITOPUTMOB [AJIT MOfEeH TIy00KOro 00yIeHusI.

BrameTs HaBRKaMu pPa3pabOTKU MOAeJel MalIMHHOTO 00YYEHUS; TOCTPOSHHS aPXUTEKTYPhl MOLeiel
rny00Koro o0yYeHUs; MIAHUPOBAHUS W BBEIMONTHEHUS MAIIMHHHIX 9KCIEPUMEHTOB; HaBHIKAMHU OI[€HKHU
TOYHOCTH ¥ KaYeCTBa Pa3pabOTaHHEIX MOMEIeH.

2 MeCTO OUCIHHIIHHBI "APXHTEKTYpPhI MoJe/Ied riryookoro ooyuyenus" B ctpykrype OIIOII
0aKajaBpHaTa

Il 0OCBOEHUS OUCHUIIIAHEI HEOOXONUMEl 3HAHUS YMEHUS, HABBHIKU U (MJIM) ONHIT NPOGEeCCHOHATBHON
OesTeJIbHOCTH, IOJIyUYeHHbEe B pPaMKax M3yUeHUS CIEeOyIIUX TUCHUNIUH: MCKYCCTBEHHBIM HHTEIJIEKT,
BBepmenue B HePOHHEIE CETH.

OucuunnuHa BxoguT B bnok 1 «Jucuunnuus (Mogynu)» OIIOII. llens AUCHUNNIUHE - IOJy4eHUE
00y4alomuMuCs 3HaHUM, YMEHUH, HaBEIKOB U (MJIX) OIBITA IPO(QECCUOHAILHON OeATeIbHOCTH, He0OX0IUMEIX
nns GopMUPOBaHUS KOMIIETEHIIUY, YKa3aHHAIX B IIyHKTe 1.

3 00beM TUCHHUIUTHHBI "APXHTEKTYPHI MOie/Ied rIy00KOro o0ydeHHus:" B 3a4eTHBIX eJUHHIAX
C YVKa3aHHEM KOJHYeCTBa aKaJeMHYECKHX YacCOB, BBIIeIEHHBIX Ha KOHTAKTHYI0 padoTy
00yJawIUXCcs C mpemogaBatejeM (0 BHAaM 3aHATHH) M HAa CAaMOCTOSATE/IbHYI0 padoTy
00yJaIouuxcs

O6mas TPymOeMKOCTh OUCIUIIUHLL "APXUTEKTYPH MOAejed rinybokoro o0ydyeHus" cocraBisgeT 4
3aYeTHHIX eguHuUIE, 144 gaca.

KonunyecTBO 94acoB
(010 30|03

dopma 00yueHHs

Kypc 4/CemecTtp 7
Bcero gacos 144
KoHTaKkTHasi pa00oTa 00y4aloUIUXCs C MpenogaBaTe/ieM (10 BUIAM Y4eOHBIX

3aHsATHH):
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KonuuecTBo yacoB
(010 30(03®

®opMa 00ydeHHUs

AynutopHas pabora
Jlexuyuu 16
JlabopamopHble 3aHsamus 32
ITpakmuueckue 3aHamus

BreaymuTopHas paboTa

HHousudyanvHas paboma c npenodasamenem:
KoHcyabmauus u uHble sudbl yuebHoll OessimenbHOCMU
CamocTosiTeibHasi padoTa 60

dopMa NPOMEKYTOYHOH aTTECTAIHH sK3aMeH /36

4 CopgepXxaHHe [OHCHHIIMHHBI "APXHTEKTYyphl Mojejied rjiay0oKoro ooydyeHus",
CTPYKTYPHPOBaHHOE IO pa3feiaM (TeMaM)

4.1. JIeKIHOHHBIE 3aHATHS
Pa3jgen OUCHHUIIMHBI, TEMBbI JICKIIHHA H X CONepPXKaHue TpygoeMKOCTL B
Jacax
(010)]

1. ApanTuBHAas ONTHUMH3alMI HEWPOHHBIX CETeU OIS pelleHus IPUKIagHBIX|2
3aad.

CBepTKa ¥ CBEPTOYHAS HEUPOHHAS CETh.

PexyppeHTHEIE HEHPOHHEIE CETH.

[TonynsapHEle MOOEPHU3AIUY aPXUTEKTYD HEUPOHHEIX CETEHU.
AncaM06ii HEHPOHHBIX CETEN.

ApXuUTEKTYpEl aHCaMOJIEBBIX HEMPOHHEIX CETeH.

SRl Eal Bl

R INININ

Hroro

4.2, JTabopaTopHbIe 3aHITHS
HanMmeHoBaHue padoOThI TpymoeMKOCTH B 4acax
oo

. AfanTUBHAS ONTUMU3AIUSI HEUPOHHOU CETU

. CBepTouHas HeMPOHHAsA CETh

. PekyppeHTHas HelpOHHAA CETh

. TexHonoruu ontTuMu3aluu Helipoceteit RMSprop, Adadelta, Adam
. AHcam06eBbIe MOMIeNIM HEMPOHHBIX CETe

. ApxuTekTypa Mofenu He¥poHHOU ceTu LeNet

. Apxutektypa AlexNet

. Apxutektypa VGG

9. Apxutektypa GoogLeNet

10.ApxutekTypa Inception

11.ApxurekTypa ResNet

12.Apxutektypa ResNetXt

13.Apxutektypa EfficientNet

14.Apxutektypa DenseNet

15.Apxutextypa MobileNet

Hroro 32
4.3 CamocrosiTelbHass padora oOydaromerocsi U nepedeHb y4eOHO-METOIHYECKOTI O

obecmedeHHs1 [JIsi CaMOCTOSITeILHOH PaGoThHI 00yYaIOMIUXCS MO THUCIHHIIHHE

Bup CPC TpyomoeMKOCTH B 4acax

(010

O3HaKOMJIeHHE C COfepXkKaHUEeM OCHOBHOW U [ONONHUTENbHOU JuUTepaTypsl,|20
METOOUYECKUX MaTepPHuasioB, KOHCIIEKTOB IJIA IIOATOTOBKHU K 3aHATUAM

OdopMIIeHNEe O0TUETOB 110 TpaKTUYecKuM u(unu) 1abopaTopHLIM paboTam 24

1658956031
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[TogroroBka K HpOMe}KYTOqHOﬁ aTTeCTalluu

6

Hroro

60

JK3aMeH

36

5 ®OoH[ OIEHOYHBIX CPECTB [IJisi MIPOBENeHUs MPOMEXKYTOYHOH aTTeCTAllHH 00yJaIOIIHXCsI
110 TUCIHIUIHHE "APXUTEKTYPHI MOJIejIed riIy0oKoro o0y4enus:"

5.1 IMacmopt (poHOA OIEHOYHBIX CPEICTB

IInanupyeMble pe3y/IbTaThl 00YYEHHsI 10 TUCIHIUITHHE (MOIYITI0)
IucuunnuHa HampasieHa Ha GOpMUPOBaHNE CIeOYIOUIMX KOMIETEHINH BEITYCKHIKA:

®dopma(bl) Komnerennuu,Magukartop (bl)|Pe3ynbTarsl 00yueHHSI HO|YpoBeHH
TeKymero dopMupyemMble B[IOCTHXKEeHHUSA |ITHCHHUIUIHHE (MOAYIIO)
KOHTPOIA pe3yibTaTe (KOMIOETEHIHH

OCBOEHHSA

OUCIHHUIIJIHHBI

(Momyisi)
nopgrotoska  u|lIK-8 [IpuHUMaeT ydacThe|3HaTh KilaCCUYECKHe MeTOAHl U|Bricokuu
3aluTa OTYETOB 110 B OIIEHKe, BEIOODE H|aJITOPUTME MAIIUHHOTOUIH
NIpakKTUYECKHUM Ipu HeoOXOmMMOCTH|0OyUeHUs: IPENUKTHUBHBIE -[CpemHUH
u(unu) pa3paboTke MeTomoBlo6yueHHE C YUUTEJIeM,
nabopaTOpPHHM MaIIUHHOTO INEeCKPUNITUBHEIE - 00ydeHue 0e3
paboram o0y4YeHHUS. YUUTEIA.

YMmerTs IPOBORUTSH

CPaBHHUTENbHHH aHaNIU3 ©
OCYIIIeCTBIATh BHIOOP, HACTPOUKY
Ipu HeoOXOMMMOCTH Pa3paboTKy
METOHOB M alTOPUTMOB [IJIs
peleHus 3aJad MAIIAHHOTO

00y4eHus.
BrameTh HaBHIKAMH IIPOBENEHUS
CPAaBHHUTENBHOTO  aHANU3a,

BHIOOPA, HACTPOUKY U Pa3padOTKH
METOHOB ¥ alTOPUTMOB [JIs
Mopene# TayGoKOTo 00y4YeHHS.

1658956031
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noprotoBka  u|l1K-9 PazpabaTeBaeT|3HATH byHKUUOHaNbHEEBrCOKU U

3alliTa OTYETOB II0 MOJ€eNIn MaIIMHHOTOBO3MOX2XKHOCTH COBPEMEHHLIX|UTHU
IPDAaKTHUYE€CKHUM 06yquI/IH ONAUHCTPYMEHTAJIbHBEIX CPEenCTB I/ICpe,E[HI/Iﬁ
u(unu) pemeHnusa 3apa4d. |CHCTeM IOPOrpaMMHUPDOBaHUA B
J'Ia60paTOpHBIM 00acTd CO3MaHUSI MOOened u
pa60TaM MEeTOONOB MaIIMHHOTO O6y‘IeHI/IH;

IpOBeNEeHUd MaMUHHOTO
3KCIlepUMeHTa, NpobieMHl
mepeo0ydyeHUss U HEJOOOyYEeHUS
Mopenu, TpeboBaHUA K
obyuyaluei, TeCTOBOU H
BaJIMAllMOHHON BHIOOPKAM [
pellleHus 3amay aHaau3a JaHHBIX
¥ MaIIMHHOTO0 006y4eHus.
YMeTh NpUMeHSITh COBpeMeHHEIe
MHCTDYMEeHTaNbHEE CPEeNCcTBa U
CUCTEMEI IIPDOTPaMMUPOBAHUS IS
pa3paboTKu Mofesnel MaluHHOTO
o0y4eHUs; MNNaHUPOBATh X
BEHIIONHATSH MalluHHEH €
9KCIEePUMEHTH, OIl[eHHUBaTh
TOYHOCTb ¥ KadyecTBO
IOCTPOEHHEX MOLeNeHn.
BrnameTs HaBEHIKAaMUu pa3paboTKu
Mofenell MallMHHOTO 00y4eHUs;
IOCTPOEHUS  apXUTEKTYpH
Mogpene# Tny6oKoro oOy4eHUS;
NJTaHUPOBAHUS U BHIIONTHEHUS
MAIIMHHBIX 9KCIEPUMEHTOB;
HaBHIKaMHU OIIEHKM TOYHOCTH U
KayecTBa pa3paboTaHHEX
MOIeNneu.
BHICOKHH YypPOBEHb [OCTHXKEHHS KOMMNETEHIHH - KOMIeTeHIHs ChOpMHpPOBaHa 4YaCTHUUHO,
PEKOMEH[IOBAaHHBIE OIEHKH: OTJIMYHO, XOPOIIO, 3aYTEHO.
CpedHHH YpOBeHb [JOCTHXEHHSs KOMIETEHIHH - KOMIeTeHIHs CHopMHpOBaHA YaCTUUHO,
PEKOMEH[IOBaHHEIE OIIEHKH: XOPOIIO, YIOBJIETBOPUTENIBHO, 3aYTEHO.
Hu3kuii ypoBeHb [OCTHKEHHsI KOMIETEHIHH - KOMIeTeHIHus He cHOPMHUPOBAHA YaCTHYHO,
OLIEHUBAETCS HEYMOBIIETBOPUTEIBHO WJIM HE 3aYTEHO.

5.2. KoHTpo/IbHBIE 3aJjaHUA WIN HHbIE MaTepHasIbl

Texymu# KOHTDPONIb YCIIEBAEMOCTH U aTTECTALMOHHBIE HCIBITAHUS 00y4aomuXcs MOTYT OBITH
OpTraHU30BaHH C Ucnoab30BaHueM pecypcoB QMOC KyaI'TY. IlonHEI IepedeHb OLIEHOYHHIX MaTepuajioB
pacnonoxes B QMOC KysI'TY.: https://el.kuzstu.ru/login/index.php.

Texymmit KOHTPOJIb YCIIEBAEMOCTH U aTTECTALNOHHbIE UCIIEITAHUS MOTYT IPOBOOUTHCS B MUCEMEHHOM
¥ (MNnu) YCTHOM, ¥ (M) 3NeKTPOHHOU GopMe.

5.2.1.0ueHOYHbIE CPEeACTBA NIPH TEKYIIEM KOHTPOJIe

Texymuil KOHTPOJIb 10 TeMaM OUCLUIIMHEL 3aKII04aeTcs B onpoce o0ydanmuxcs B 0bOpMIEeHUN U
3aIUTe OTYETOB 110 Ta6OPAaTOPHEIM paboTam.

Omuembl No 1a6O0pamopHsuIM u (uau) npaKkmuyeckum pabomam (dasee emecme - pabomol):

ITo kaxpmo# paboTe o0ydyaromuecss CaMOCTOSITENBHO 0(QOPMIISIOT OTYETH B 3JEKTPOHHOM (GopMaTe
(cornacHo mepeyH:o 1ab0PaTOPHEIX U(MIK) MPAKTUYECKUX paboT 1.4 paboyei TporpaMME).

CopepxkaHue oT4yeTa:

1. Tema paboTHL.

2. 3agayu paboTHL.

3. KpaTkoe onucanve xofja BEIIOTHEHUST PabOTHL.

4. OTBeTH HA 3a[aHUS UJIM NOJNyYEeHHEIE PE3YJIbTAThl II0 OKOHYAHUU BHIIOIHEHUS paboTh (B
3aBUCUMOCTH OT 3a7ay, I0CTaBJIEHHBIX B II. 2).

5. BriBOO®I

Kputepuu ouenuBanus:

- 75 - 100 6asioB - mpU PACKPHITHM BCEX PA3[EJIOB B IIOJIHOM 00HEME

- 0 - 74 6annoB - IpPU PACKPEITUY HE BCEX Pa3fesioB, Mub0 Ipu 0PopMIEHUN Pa3LesioB B HEIIOJTHOM

o6beMe.

1658956031
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Konwuectro 6amnos|0-74 75-100
IIIxana omnenuBanus|He 3auTteHo|3auTeHo
[Tpu cmade oTueTa obydarommeMycs 6yOeT 3afaHo 2 BOIpoca.
KpuTtepuu onieHMBaHUS IIPU OTBETE HA BOIIPOCH:
- 100 6amnioB - MpY MPABUIBFHOM ¥ IIOJTHOM OTBETE Ha [IBA BONIPOCA;
- 85...99 6anyioB - mpu MPABWJIBHOM U IIOJIHOM OTBETE Ha OfWH M3 BOIPOCOB U IIPABUIBHOM, HO HE IIOJTHOM
OTBeTe Ha OPYTOU U3 BOIIPOCOB;
- 75...84 6anmoB - Mpu MPAaBUTLHOM ¥ HETIOJTHOM OTBETe Ha [Ba BOIPOCA;
- 60...74 6anmoB - MPaBUIBHOM ¥ IIOJTHOM OTBETE TOJILKO Ha OJUH M3 BOIIPOCOB
- 25...59 - pu npaBUILHOM U HEIIOJIHOM OTBETE TOJIbKO Ha ONUH U3 BOIIPOCOB;
- 0...24 6anmoB - Mp¥ OTCYTCTBUHU IIPABUIBLHEIX OTBETOB Ha BOIIPOCHL.
Konuuectro 6anmos|0-59 60-100
[lIkana onenuBanus|He 3auTeno|3auTeHo
IIpumepvl eonpocoes:
1. AdanmueHasi onmumMu3auus HelipoHHOU cemu;

1. Ymo makoe adanmusHas onmumu3ayus?
2. Kak peanusyemcs adanmueHas onmumusauus?
3. Yeesuyusaem au onmumMusayus 8pems 3ampam Ha 8bino/AHeHUe M00ebl0 YUKAd peweHusa?

2. CeepmouHasi HeUPOHHAS Cemb;

1. Kak opaaHusyemcs ceepmka?
. dmo makoe ceepmoyHas HellpoHHASA cemy?
3. Mooicem au ceepmoyHas HellpoHHAA cemb pewums aobvle 3adayu 24y60K020 0byueHus?

N

3. PexyppeHmHasi HellpOHHAA ceMb;

1. Yem peKyppeHmHaa cemb omaudaemcs om ceepmoyHou?
2. UYmo snesxcum 8 ocHOBe peKyppeHMHblx cemet?
3. Kakol ¢pyHKUuel peKkyppeHmMHble HelipOHHble cemu 83auMoCc8sa3aHbl MeH#COy CA0AMU?

4. Texnonoz2uu onmumu3auuu Helipocemeit RMSprop, Adadelta, Adam;

1. 3auem HydHCHbI OaHHble MexXHoA02UU?
2. Ilogblwarom Au OHU MOYHOCMb?
3. MuHumusupynom au oHU GYHKU U nomepdb?

5. Ancamé 1eevle Modeu HElPOHHbIX cemeli;

1. Kak coeQuHumv HeCko/vK0 HelipOHHbIX cemetl 8 aHcamb1b?
2. MoocHo au ycmpoumb 838eweHHoe 2040C08aHue?
3. Kakum 06pazom noay4um KOHeuHblll pe3y/bmam u npogepums e20 8aAudHOCMb?

6. Apxumexmypa mode.au HeilipoHHoli cemu LeNet;

1. Kakoebl Ka1r0uegble omauyua apxumexKmypbl 0aHHOU HeUPOHHOU cemu om ¢80e20 pooumeibCKo20
npoobpasa?

2. Kakum obpasom 8 OaHHOU cemu HACMPOEHA 83aUMOCB53b CKPbIMbIX C/10€8 C MOYKU 3PeHUs
Mamemamuyeckou moyKu 3peHusA?

3. Kaxum 0bpa3om HaACMpoeHa 8bl0aud KOHeuUH020 pe3yibmama?

7. Apxumexkmypa AlexNet;

1. Kakxoebl Karouesble omauyus apxumexkmypul 0aHHOU HelipOHHOU cemu om c80e20 pooumebCKo20
npoobpa3sa?

2. Kaxum obpasom 8 0aHHOU cemu HACMPOEHA 83aUMOCB53b CKPbIMbIX C/10e8 C MOYKU 3PeHUS
MamemamuyecKkol moyKu 3peHus?

3. Kakum 06pazom HaCmMpoeHa 8bldaud KOHeuH020 pe3yibmama?

8. Apxumexmypa VGG;

1. Kakoebl Kar0uegble omauyua apxumexKmypbl 0aHHOU HeUPOHHOU cemu om ¢80e20 pooumeibCko20

1658956031
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npoobpa3sa?

. Kaxum obpasom 8 OaHHOl cemu HACMpPOEHa 83aUMOCB53b CKPbIMbIX C/10€8 C MOYKU 3PEHUA
Mamemamuyeckol moyku 3peHus?

. Kakum obpasom HacmpoeHa 8bi0aua KoHe4uH020 pe3yibmama?

9. Apxumexkmypa GoogLeNet;

. Kakosul karouesvie omauyus apxumekmypbsl 0aHHOU HEUpPOHHOU cemu om c80e20 pooumenbCKo20
npoobpasa?

. Kakxum ob6pasom 8 OaHHOU cemu HACMpPOEHa 83AUMOCB53b CKPbIMbIX C/10€8 C MOYKU 3PeHUs
Mamemamu4eckol mouku 3peHus?

. Kaxum ob6pasom HacmpoeHa 8bl0a4a KOHe4H020 pe3ybmama?

10.Apxumexmypa Inception;

. Kakxosul ka1touesvle omauyus apxumekmypbvl 0aHHOU HeUPOHHOU cemu om €80e20 poOumenbCKo20
npoobpa3sa?

. Kaxum obpasom 8 OaHHol cemu HACMpOeHa 83aUMOC853b CKPbIMbIX C/10€8 C MOYKU 3PEHUA
Mamemamuyeckol moyku 3peHus?

. Kakum obpasom HacmpoeHa 8bi0aua KoHe4uH020 pe3yibmama?

11.Apxumexkmypa ResNet;

. Kakxosul kaouesvie omauyus apxumekmypbsl OaHHOU HEUPOHHOU cemu om c80e20 podumenbCKo20
npoobpasa?

. Kakxum ob6pasom 8 OaHHOU cemu HACMpPOeHa 83AUMOCB53b CKPbIMbIX C/10€8 C MOYKU 3PeHUs
Mamemamuy4eckoul moyuku 3peHus?

. Kaxum ob6pasom HacmpoeHa 8bl0a4a KOHe4H020 pe3yibmama?

12.Apxumexkmypa ResNetXt;

. Kakxosv! ka1touesvle omauyus apxumekmypbvl 0aHHOU HEeUPOHHOU cemu om €80e20 poOumenbCKo20
npoobpa3sa?

. Kaxum obpasom 8 OaHHOl cemu HACMpPOEHa 83aUMOCB53b CKPbIMbIX C/10€8 C MOYKU 3PEHUA
Mamemamuyeckol moyku 3peHus?

. Kakum obpasom HacmpoeHa 8bi0aua KoHe4uH020 pe3yibmama?

13.Apxumexmypa EfficientNet;

. Kakxosul katouesvie omauyus apxumekmypbsl OaHHOU HEUpPOHHOU cemu om c80e20 podumenbCKo20
npoobpasa?

. Kakum ob6pasom 8 OaHHOU cemu HACMpPOeHa 83AUMOCB53b CKPbIMbIX C/10€8 C MOYKU 3PeHUs
Mamemamu4eckoul mouku 3peHus?

. Kaxum ob6pasom HacmpoeHa 8bl0a4a KOHe4H020 pe3ybmama?

14.Apxumexkmypa DenseNet;

. Kakxosul k1touesvle omauyus apxumekmypbvl 0aHHOU HEeUPOHHOU cemu om €80e20 podumenbCKo20
npoobpa3sa?

. Kaxum obpasom 8 OaHHOl cemu HACMpOeHa 83aUMOC853b CKPbIMbIX C/10€8 C MOYKU 3PEHUA
Mamemamuyeckol moyKu 3peHus?

. Kakum obpasom HacmpoeHa 8bi0aua KoHe4uH020 pe3yibmama?

15.Apxumexmypa MobileNet.

. Kakosul katouesvie omauyus apxumekmypbsl OaHHOU HEUPOHHOU cemu om c80e20 podumenbCKo20
npoobpasa?

. Kakum ob6pasom 8 OaHHOU cemu HACMpPOEHa 83AUMOCB53b CKPbIMbIX C/10€8 C MOYKU 3PeHUs
Mamemamuy4eckoul mouku 3peHus?

. Kaxum ob6pasom HacmpoeHa 8bl0a4a KOHe4H020 pe3yabmama?

5.2.2 OneHoYHbIE CPECTBA MPH MPOMEXKYTOYHON aTTeCTalluu
®opMO¥ MPOMEXKYTOYHON aTTEeCTAl[UM SIBJISETS 9K3aMeH, B IIPOLECCE KOTOPOT0 ONPENesieTcs
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c(hOPMHUPOBAaHHOCTh 0003HAYEHHHKIX B pabodel mporpaMMe KOMIETEHITHH.
VHCTPpYMEHTOM U3MepeHus CHOPMUPOBAHHOCTH KOMIIETEHIIUH SIBISIOTCS:

3aYTEHHEIE OTYETH 00y4aomuxCs 1Mo 1ab0paTOPHEIM U (M) IPAaKTUIECKAM paboTam;

Ha 3kx3amene ob6yuarowuiicss omeeyaem Ha 2 eonpocad.
Kputepuu olleHrBaHUS [IPU OTBETE HA BOIPOCH:
- 90-100 6amoB - Mpu TPaBUILHOM U IIOJTHOM OTBETE Ha [Ba BOIIPOCA;
- 70...89 6annoB - Ipu IIpaBUJILHOM U IIOJTHOM OTBeTe Ha ONUH U3 BOIPOCOB U IIPABUIBHOM, HO He IIOJIHOM
OTBETE Ha OPYIrOd U3 BOIIPOCOB;
- 60...69 6annoB - MPaBUILHOM U IIOJTHOM OTBETE TOJILKO Ha OOUH M3 BOMPOCOB; MIPH MIPABUIILHOM U HEITIOTTHOM
OTBeTe Ha [Ba BOIIPOCa;
- 0...59 - npu npaBUILHOM U HENOJIHOM OTBETE TOJILKO Ha OOUH M3 BOIPOCOB;IIPU OTCYTCTBUU IIPABUJIBHEIX
OTBETOB Ha BOIIPOCHL.
KonmuectBo 6ammos | 0-59 60-69 70-89 90-100
[Txarna oneHUBaHUSA | He YIOBIETBOPUTEILHO|YIOBIEeTBOPUTENLHO|X0pomo| OTIUYHO
IIpuMepHBIA IepeYeHb BOMPOCOB K 3K3aMeHy

. AfanTuBHas ONTUMU3ALUS HEMPOHHBIX CeTell. AITOPUTM U 3TAIlEL.

. CBepTtka. Onpenenenue. [IpuMeHeHuUeE.

. CBeprouHas HeUPOHHAS CETh.

. PexyppeHTHas HEVpOHHAS CETE.

. MopepHU3a1usa apXUTeKTyphl HEMPOHHOU CEeTH ¢ KacKafoM cBepTku 128*128. Onpepnenenue.
TepMuHONIOrMYECKOE Ha3BaHUE TaKOM HEMPOHHOM ceTn. AOOpeBHaTypa Ha3BaHUS.

. MaremaTtnueckasi KOHIENINS CBEPTKU.

. MaTtemaTn4eckast OCHOBa CBEPTOYHOW HEUPOHHOU CETH.

. MatemaTtuyeckasi OCHOBA PEKYPPEHTHOU HeMPOHHOU CETHU.
9. ApxuTtexTypHEe ocoberHOCTH MobileNet.

10. ApxutekTypHEle ocobenHOCTH DenseNet.

11. ApxutekTypHEe ocobeHHOCTH ResNet.

12. ApxutekTypHEle ocobeHHOCTH ResNetXt.

13. ApxutekTypHBIEe 0coberHHOCTH GoogleLeNet.

14. OTnu4us CBEPTOYHOY HEMPOHHOU CETH OT PEKYPPEHTHOU.

15. OpraHuzanus B3aMOCBSI3U CKPHITHIX CII0eB B ResNet.

16. Opranu3aius B3aNMOCBSI3U CKPHITEIX CJIOEB B Inception.

17. OpraHu3anus B3aUMOCBSI3U CKPHITEIX cj10eB B ResNetXt.

18. OpraHu3anus B3aMOCBSI3U CKPHITEIX C10€B B MobileNet.

19. ApxutekTtypa EfficientNet.

20. Opranusanuus B3auMOoCBg3u CKPHITEIX cyioeB B EfficientNet.

21. B 4eM COCTOUT «TEXHOJIOTUYECKUH IIPOPHIB» apxXxUTeKTyphl VGG, oTuyaomiel eé 0T MpelecTBYIOMUX e

apXUTEKTYDP HEUPOHHBIX CETeM.

22. Apxurektypa VGG.

23. Ornmuuus VGG ot ResNet.

24. Ornuuus EfficientNet ot Inception.

O W N -

(el NNe)]

5.2.3. MeTogu4yeCcKHe MaTepHAJIbl, ONpeJelsiilHe NMPOueayphl ONeHUBAHHUS 3HAHHUH,
YMEHH#H, HABLIKOB H (M/IM) ONBITA NEesATeJIbHOCTH, XapaKTepPH3yIIIHe 3Tambkl (OPMHUPOBAHHUA
KOMIeTeHIuH

1. Tekymui KOHTPOMb yCIIeBaeMOCTH 00y4YalomuXCsl, OCYLIECTBIIIETCS B ClIeLyIolleM IOpsioKe: B KOHIIE
3aBEPIIEHUST OCBOEHUS COOTBETCTBYIOLIEH TEMBI 00YYAIOIMINECS, TI0 PACTIOPSIKEHUIO TEAarorniecKoro
paboTHMKA, yOUPAIOT BCe JINYHBIE BEIY, 3JIeKTPOHHEIE CPELICTBA CBSI3U U [TeYaTHbIE UCTOYHUKA
rHbOpMaIuu.

[71s1 MOATOTOBKM OTBETOB Ha BOMPOCH 00yYalOIIMECS MCIOMB3YIOT YUCTHH JIUCT Gymaru iai060ro
pa3mepa u py4uky. Ha mucte Gymaru oOydarmomiuecs yKas3hBAlOT CBOM (GaMUINIO, UMs, OTUECTBO (IpH
HaJIn4yuu), HOMep y4eOHOM IPYIIIH U HaTy IPOBENEHUS TEKYIIEero KOHTPOJIS YCIeBAaEMOCTH.

HayuHo-mepmarorudeckuit paboTHUK YCTHO 3ajaeT OgBa BOIPOCA, KOTOPHE O0yYAOUIUNCST MOXKET
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3alucaTh Ha HOJIFOTOBHGHHbIﬁ OJIs1 OTBETa JIUCT GYMaFI/I.

B Teuenue YCTaHOBJIEHHOT'O HQY4YHO-II€JarOru4eCKuM paGOTHI/IKOM BpEeMeEHHU 06yqa10umec;{ IIMCBMEHHO
GbopMynUPYIOT OTBETH Ha 3aJlaHHBIE BOMPOCH. [0 MCTeYeHHWM YKa3aHHOTO BPEMEHH NHUCTH Oymaru c
MOATOTOBIIEHHKIME OTBeTaMU oO0ydaloluecs IMepegalT Hay4YHO-TMegaroruyeckoMy paboTHUKY Ois
TIOCTEeAYIOUIET0 OIIEHUBAHUS PE3YJIbTATOB TEKYIIETro KOHTPOJS YCIEeBaeMOCTH.

IIp¥ TOATOTOBKE OTBETOB HA BOMPOCH 00ydaroIIMMCS 3alpeniaeTcs HCIOIb30BaHUe IHOOHIX
3JIEKTPOHHBIX U TEYATHHIX MCTOYHUKOB MHpoOpMauuu. B cinydyae oOHapyKeHUs HAyYHO-TIEJArOTHYECKUM
paﬁOTHI/IKOM (baKTa HUCIIOJIB30BaHUA 06y‘-IaIOH.II/IMCH IIp¥ TIOATOTOBKE OTBETOB Ha BOIIPOCEI YKa3aHHEIE
HMCTOYHUKY MHPOPMAIMY - OIIeHKA PE3YIbTaTOB TEKYIIEro KOHTPOJISL COOTBeTCTByeT 0 6asijioB M Ha3HAYaeTCs
maTa IOBTOPHOI'O IIPOX0XAEHUS TEKYIIero KOHTPOJIS YCIIeBa€MOCTH.

Tekymuit KOHTPOJIb YCIIEBAEMOCTH 00Y4aIOIINXCS [0 Pe3yIbTaTaM BHIIOHEHUS J1a00PaTOPHEIX U (MITH)
mpakTUYeCcKux paboT ocymecTBnseTcss B GopMe oT4YeTa, KOTOPHIH MPegoCTaBNIeTCs HAy4HO-
nefgaroruyeckoMy paboTHUKY Ha GyMaxKHOM W (MJIM) 3JIEKTPOHHOM HocuTene. Hay4yHo-legarorudecKui
paboTHUK, TOCJIe MTPOBEeNeHUs OIEHOYHHIX IPOLeAyp, UMeeT IIPaBO BEePHYTh 00ydYalOMIeMyCs OTYeT IS
TIOCTIEAyIOUIeN KOPPEKTUPOBKY C YKA3aHWEM MEPEYHST HeCOOTBETCTBUM. O0yJatouuiicss 00513aH YCTPAaHUTD BCE
YKa3aHHBIE HECOOTBETCTBHUSA W HAIPABUTh OTYET HAYYHO-II€eJAaroru4eCKoMy paGOTHI/IKy B CPOK, He
TIPEBHIMIAIOIMNYN TPeX y4eOHBIX JHEH, CIEeAYIOUNX 3a THEM TPOBENEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

Pe3yanaTbI TEKyLIero KOHTPOJIsI HOBOAATCSA OO CBEOEHUA 06y‘-IaI-OH_II/IXC$I B Te4YE€HHNE TPex y‘-IGGHBIX
OHEH, CIeNyoLNX 3a JHeM IPOBeEeHNUs TeKyIero KOHTPOJIS yCIIeBaeMOCTH.

O6yyarmImuecs, KOTOPEe He MPOIUTH TEKYIIWH KOHTPOIb YCIIEBA€MOCTH B YCTAHOBIIEHHBIE CPOKH,
00s13aHbI TPOUTHU €T0 B CPOK [0 Hayajla MPOILeAdypPhl MPOMEXYTOUHON aTTECTAlUW 10 OUCHUIIINHE B
COOTBETCTBUHU C pacClrCaHUeM IIPOMEKYTOUYHOM aTTECTALUH.

Pe3ymbTaTh IPOX0KOEHUS MPOLEAYP TEKYIIEro KOHTPOIIS YCIEeBAeMOCTH 00yYaOIUXCsl YIUTHBAIOTCS
TIPY OIIeHWBAHWUY PE3YJIbTATOB IPOMEKYTOUHOM aTTeCTAUY 00yJaIOIIUXCS.

1. ITpoMexXyTOYHAS aTTeCTanus 00y4aoImUXCst TPOBOJUTCS IIOCTIE 3aBePUIEHHS 00yUeHUS 10 NUCIUIIINHE B
CEMEeCTPE B COOTBETCTBUHU C KaJIeHOAPHEIM y4eOHBIM IPapUKOM ¥ PACIUCAHUEM IIPOMEXKYTOYHON
aTTecTaluu.

,]:[J'Iﬂ YCIEITHOI0 IPOXOXKOEHHS IIPOoLenyphl HpOMe}KyTO'{HOI;'I aTTeCTaluu II0 OUCLUIIIINHE
00y4arouuecs MOIKHEL:

1. MONMYyYUTH MOMOKUTENbHBIE PE3YIbTATH II0 BCEM MPEIyCMOTPEHHBIM pabodelt mporpaMmoi GpopmMam
TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH;
2. TIONYYUTh TIOJIOKUTENbHBIE PE3YIbTaThl ATTECTAMOHHOTO UCIIHITaHUS.

g yCneurHoro IPOX0oXAeHUS aTTeCTAllMOHHOTO HCHILITAHUS oOydaomuiica B TeueHNUe BpeMeHH,
YCTAHOBJIEHHOTO HAyYHO-IIENarorn4eckuM pabOTHUKOM, OCYLIECTBIISIET TOATOTOBKY OTBETOB Ha JIBA BOIIPOCA,
BEIOPAHHBIX B CIIy4alHOM ITOPSIKE.

[T TOOTOTOBKY OTBETOB MCIIOIB3YETCS YUCTHIA IUCT OyMaru u pydka.

Ha nucte 6ymaru ofyd4amomuecs yKashBalOT CBOM (haMuUINi0, MM, OTYECTBO (MIPU HATUYHUH), HOMED
y4eOHOM TPYIIH U OATy IPOBENEeHUS aTTECTAllMOHHOTO UCIIEITAHUS.

[Ipy moAroToBKe OTBETOB HA BONPOCH o0OyyalomuMcCs 3alpellaeTcs HCIONb30BaHUE JIIOOBIX
9JIEKTPOHHEIX M IIe4YaTHHIX UCTOYHUKOB MH(OpMAaIUu.

ITo ucTeyeHUU yKa3aHHOTO BpEMEHH, JTUCTHI C IIOATOTOBJIEHHEIMY OTBETaM Ha BOIIPOCH oOydaromecs
IepefalT HAay4YHO-IeJAarOTHYeCcKOMY pPa0OTHUKY [ NOCIEAYIOMero OIeHWBAHUS DPEe3YIbTATOB
NIPOMeXYTOYHOU aTTeCTalluu.

B cny4yae oOHapyXKeHUsS HayYHO-IIENAarOTHYEeCKUM PAOOTHHUKOM (aKTa MCIIOIb30BAHUS 00yJaIOIIMCs
IPU IOATOTOBKE OTBETOB Ha BOIPOCH yKa3aHHBE MUCTOUHUKU MHPOPMAIUU - OLleHKA Pe3yJIbTaToB
MIPOMEXKYTOYHOU aTTecTauuu COOTBETCTBYeT 0 GayyioB ¥ Ha3HAYAETCS HAaTa NMOBTOPHOTO NMPOXOXKOEHUS
aTTeCTAI[MOHHOTO UCIEITAHUS.

Pe3ynbTaThl IPOMEXKYTOYHOM aTTeCTAlXU o0y4atommxcst pa3Mernaotcs B OMOC KyaI'Ty.

Tekymuil KOHTPONb yCIIeBaeMOCTH ¥ IpOMeXYyTO4YHas aTTecTanus o0ydyalommuxcs MOTYT OHIThH
opraHu3oBaHbl ¢ ucrnonb3oBanueM IMOC KysI'TY, mopsmok u GopMbl MPOBeNeHUsS TEKYLIeTO KOHTPOJS
yCIIEBAEMOCTH ¥ IIPOMEXKYTOYHOU aTTecTaluy 00y4aomuXCs IPU 9TOM He MEHSIETCSI.

6 YueOHO-MeTOOHYECKOE OoDecliedyeHue
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1. Manycos, B. 3. He#ipounsie cetu / B. 3. Manycos, C. B. Pogriruna ; HoBocubupckui
TOCYyIapCTBEHHLIM TEXHUYECKUU yHUBepcUTeT. - HoBocubupck : HoBocmOUPCKUN roCymapCTBEHHEIN

TexHU4YecKu# yHuBepcuter, 2018. - 303 c. - ISBN 9785778237452. - URL:
http://biblioclub.ru/index.php?page=book red&id=574859 (marta obpamenus: 04.12.2022). - Tekcr :
9JIEKTPOHHBIN.

2. Pocrosies, B. C. ckycCTBeHHbIE HEHPOHHEIE CETH : yUeOHUK [y By30B / B. C. PocToBIEB. — 2-€
u3p., ctep. — Caukt-IleTepOypr : Jlanp, 2021. — 216 ¢. — ISBN 978-5-8114-7462-2. — TeKcT :
3JIeKTPOHHEIH // JIaHb : 9JIeKTPOHHO-0uOIHoTeYHas cucreMa. — URL: https://e.lanbook.com/book/160142
(maTa obpamenus: 01.04.2022). — PexuM JoCTymIa: AJIS aBTOPU3. IOJIb30BATEIIEN.

6.2 [Tomo/THUTEILHAS JIUTEPATypa

1. PocToBiues, B. C. MickyccTBeHHBIE HelipoHHEIe ceTu: yuebHuk / B. C. PocToBues. - CaukT-IleTepOypr
: Jlaup, 2019. - 216 c. - ISBN 978-5-8114-3768-9. - URL: https://e.lanbook.com/book/122180 (maTta
obparmenusi: 24.10.2021). - TeKCT : 37I€KTPOHHEI.

2. Bapues, C. Y. OBpucTUYeCKre HEUPOCETEBLIE MOAeNy B OModu3nKe: MpUIOKeEHUe K mpobieme
CTPYKTYPHO-GYHKIIMOHaIBHOTO cooTBeTcTBUA / C. U. Bapmes, O. [I. Bapuesa. - Kpacuospck : Cubupckuit
bemepanvEH# yHUBepcurter (COY), 2010. - 115 c. - ISBN 9785763820805. - URL:
http://biblioclub.ru/index.php?page=book red&id=229573 (mata obpamenus: 04.12.2022). - TekcrT :
3JIEKTPOHHBIH.

6.3 MeTogudeckasi 1uTeparypa

1. MeToguyeckue peKOMEHAMK 0 OpraHU3anuu yuebHOM mesTenpHoCTH oOyvarommxcs KysT'TY /
®T'BOY BO «Kysbac. roc. TexH. yH-T uM. T. ©. ['opbaueBa», Kad. npuknan. nadopm. TexHomorui ; coct. JI. 1.
MuxaneBa. - Kemeposo : Ky3I'TV, 2017. - 32 c¢. - URL: http://library.kuzstu.ru/meto.php?n=553 (gata
obparmmenust: 05.12.2022). - TeKCT : 37IEKTPOHHEIH.

2. HccnepnoBaHue CTPYKTYPH CTAHAAPTHOTO TEHETHUYECKOT0 aTOPUTMa : METOAMYEeCKUe yKa3aHUs K
nabopaTopHBEIM paboTaM 1Mo AUCHUIIIHHE «CUCTEMbBI UCKYCCTBEHHOTO UHTEJIIEKTa U MIPUHATHE PEIIeHUN» s
CTyneHTOB HampaBneHus moarotoBku 09.03.02 «MHbopMaloHHbIE CHCTEMBEl U TEXHOJIOTUU», POPUIDL
«HbOPMAIIMOHHEIE CUCTEMBI M TEXHOJIOTHM», 04HOM (HopMel 00yuenus / ®I'BOY BO «Kyabac. roc. TeXH. VH-T
uMm. T. ®. TopbauyeBa», Kad. nuudpopM. 1 aBTOMaTU3IUP. IPOU3B. CUCTEM ; COCT. A. B. TIpOTONBSIKOHOB. -
Kemeposo : Ky3I'TY, 2017. - 16 c. - URL: http://library.kuzstu.ru/meto.php?n=1914 (marta o6parmeHnus:
06.12.2022). - TEKCT : 37IEKTPOHHBIMU.

6.4 TIpodeccuoHaIbHBIE 0a3bI JaHHBIX U HHPOPMAIHOHHEIE CIIPABOYHBIE CHCTEMbI

1. OnekTpoHHas 6ubnuoteuynas cucteMa IPR BOOKS https://ipr-smart.ru/

2. JnMeKTpoHHas OuONMMOoTeYHAs CUCTeMa «YHUBEPCUTETCKast 6uOmuoTeKa oHmanH» http://biblioclub.ru/

3. dnekTpoHHas OubnMMoTeyHas cucteMa «JlaHb» http://e.lanbook.com

4. DNIeKTpPOHHAA 6ubnmoTera Kysl'TyY
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

5. JnexTpoHHas OGubnuoTEYHAs CUCTEMA HOBOCHGHpCKoro TOCYIapCTBEHHOI'0 TEXHUYECKOTO
yHuBepcuteta https://clck.ru/UoXpv

6. dnexTpoHHas 6ubnuoTeuHas cucreMa «HOpaiT» https://urait.ru/

7. CrmpaBo4Has mpaBoBasi cucteMa «Koncynprantllnoc» http://www.consultant.ru/

8. OmekTpoHHasi O0uONMHOTEeKa OJKCIepT-OHMAKH HHOOPMAIHUOHHON CHCTeMH TeXHOPMATHB
https://gost.online/index.htm

9. Hayunasga 3NIeKTPOHHAA bubnumoTexa eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp?

10. HanmoHanmpHas 3MeKTpoHHas 6ubmuoTeka https://rusneb.ru/

6.5 [lepuoguueckue U3TaHUA
1. NudopmanuoHHble CUCTEMB M TEXHOJIOTHM : HAyUHO-TEXHUYECKUM XKypHan (3JIeKTPOHHBIN)

https://elibrary.ru/contents.asp?titleid=28336
2. WHpopManuoHHEe TEXHOJIOTUH (C NPUIOKEHUEM) : TeOpeTHUYeCKUd U NPUKIAfHON HaydHO-

TEeXHUYECKUY XypHaJ (IleYaTHEIH)
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http://biblioclub.ru/index.php?page=book_red&id=574859
https://e.lanbook.com/book/160142
https://e.lanbook.com/book/122180
http://biblioclub.ru/index.php?page=book_red&id=229573
http://library.kuzstu.ru/meto.php?n=553
http://library.kuzstu.ru/meto.php?n=1914
https://ipr-smart.ru/
http://biblioclub.ru/
http://e.lanbook.com
https://elib.kuzstu.ru/index.php?option=com_content&view=article&id=230&Itemid=229
https://clck.ru/UoXpv
https://urait.ru/
http://www.consultant.ru/
https://gost.online/index.htm
https://elibrary.ru/projects/subscription/rus_titles_open.asp?
https://rusneb.ru/
https://elibrary.ru/contents.asp?titleid=28336

3. UHbopManrOHHbIe TEXHOJIOTUY ¥ BEIYUCIUTENbHEIE CUCTEMEL : XKyPHa (IIeYaTHHIN/9JIeKTPOHHIH)
https://elibrary.ru/contents.asp?titleid=8746

4. ubopManoHHbH 010JIIeTEeHb

5. Uudopmarust v 6€30MaCHOCTD : HAYYHBIN XKypHAaN (Ie4YaTHbIH)

6. HauvoHanbHEIE CTAHZAPTH : HGOOPMALMOHHEIHN YKa3aTelb (leYaTHBIN)

7. Ilpo6nemsl nepegayu HHGOPMAIIWY : XKypHAI (TeYaTHHIN)

7 IlepedeHb pecypCcoB HH()OPMAIHOHHO-TEIEKOMMYHUKAIIHOHHOM ceTH «AHTepHeT»

9UOC KyaI'TY:

a) dnekTtponHas 6ubnmoreka Ky3['TY. - TekcT: 37eKTPOHHHI // HayuHo-TeXHWYecKas 6ubnuoTeka
Kysbacckoro rocyapCTBEHHOT0 TEXHUUECKOT0 yHUBepcuteTa uM. T. @, 'opbauesa : caiit. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TeKCT: 37I€KTPOHHBIH.

b) Moptan.Ky3I'TY : ABTromaTtusupoBanHas MHpopmauuonuas Cuctema (AUC) : [cait] / Ky3bacckuit
TOCyJapCTBEHHHIM TexHu4Yeckuil yuupepcutet uM. T. ®. T'opbaueBa. - Kemeposo : Ky3I'TY, [6. r.]. - URL:
https://portal. kuzstu.ru/. - Pexkum gocTyna: ojis aBTOPHU3. MOJIb30BATENEN. - TEKCT: 3JIEKTPOHHBIH.

c) OnmekTpoHHOE o0yueHue : [caiT] / Ky36acCKuii rocyiapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET UM. T.
®. T'opbauesa. - Kemeposo : KysI'TY, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexxum gocTyma: A aBTOPHU3.
nonb3oBateneit Ky3I'TY. - TeKCT: 371eKTPOHHEIN.

8 MeTognyecKue yKa3aHHsI [JIsi 00YYalOIIUXCSI 10 OCBOCHHI0 THCHUIIINHBI "APXHTEKTYPHI
MojesieH riIy00Koro ooyyenus"

CamocrosiTenbHas pabora oOydarolierocs sIBISETCS 4acThio ero yueOHOU IesTeIbHOCTH, 00HeMEL
CaMOCTOSITENIbHOU PabOTHl MO KaXOo¥ OUCIUIINHE (MOMOYII0) IPaKTHKe, TOCYOAapPCTBEHHON MTOTOBOM
aTTecTaluy, YCTaHABIUBAIOTCS B y4eOHOM IIJIaHE.

CamocTosiTenbHasl paboTa 110 DUCLUNIIMHEE (MOIYII0), TPAKTUKE OPTAHU3YeTCs CIenyoumM 06pa3oM:

1. o Hayama OCBOEHHUS [UCLUUIIMHE 00ydaioIeMycs He0OXOAMMO 03HAKOMHUTLCS C COfEPKAHUEM
paboyell mporpaMMbl JUCHUIIIMHLL (MOTYJIS), MPOTPAaMMbL IPAKTUKY B CIEAYIOMIEM MOPSIKE:

1.1 comepxXkaHue 3HAHUU, YMEHUU, HAaBHIKOB U (UJK) ONBITA NPOPECCUOHANLHOU AEeSTENbHOCTH,
KOoTOpHIe 6yayT cPopMUPOBAHEL B IIPOLIECCE OCBOEHUS NUCLUILIUHEL (MOLYIIS), MPAKTUKY;

1.2 comep:XaHWe KOHCIIEKTOB JIEKIIUH, pPa3MelleHHEIX B 3JIeKTPOHHON nHbopManuonHoi cpene KysI'TY
B IIOPSIIKe OCBOEHUS NUCLUIIIMHEL, YKa3aHHOM B paboueil mporpaMMe OUCLUIUIMHEL (MOLYJIS), TPAKTUKY;

1.3 comepxkaHue 0CHOBHOU U JOIOJIHUTEIBHON TUTEPATYPEL.

2. B mepuon oCBOEHUS OUCHUIIUHE 00y4YarOUIUNCS OCYLUIECTBIISIET CAMOCTOSTENbHYI0 paboTy B
CIenyIoleM MOpsaKe:

2.1 BHIIONHEHWE NPAKTUYECKUX ¥ (unu) nabopaTopHHX PaboTH U (MIHM) OTYETOB B NOPSHKE,
YCTQHOBJIEHHOM B paboueil mporpaMMe AUCLUILIIUHEL (MOOYJIs), TPAKTUKHY;

2.2 IOOTOTOBKA K OIIpocaM U (MNIK) TeCTUPOBAHUIO B COOTBETCTBUU C MOPAAKOM, yCTAaHOBIEHHOM B
pabouell mporpaMMe OUCHUIIIMHEL (MOLIYIS), TPAKTUKY;

2.3 NOATOTOBKA K IPOMEXYTOYHON aTTeCTAl[Ud B COOTBETCTBUM C IOPSAIKOM, YCTAHOBJIEHHOM B
paboueli mporpaMMe OUCLUIIIMHEL (MORYIST), TPAKTUKH.

B cnydgae 3aTpymHeHUH, BO3HUKIINX IIPY BHIIOJIHEHUM CaMOCTOSITENIBHOU pabOTEl, 00ydarIemMycs
Heo0XoguMo 00PaTUTHCS 3a KOHCYNbTALMEW K IeJarorudeckoMy paboTHUKY. [Tepuoabl MpPOBENEHUS
KOHCY/IbTalluil yCTAHABNIMBAIOTCS B PACIIMCAHUY KOHCY/IbTallui.

9 IlepeyeHb HHPOPMANHUOHHBIX TEXHOJIOTHH, HCHOJIB3yeMbIX HNPH OCYIIECTBICEHHH
00pa3oBaTeILHOr0 mMpolecca Mo AUCHUIINHE "APXHTEKTyphl Mojejied riiy0oKoro ooyyeHus",
BK/II0Yas lepedeHb MPOrpaMMHOTI0 ofecneyeHusi 4 HHPOPMaIHOHHBIX CIIPAaBOYHBIX CHCTEM

[ u3y4eHus OUCLUUIIIMHEI MOXKET UCII0Ih30BaThCs CIEAYyIOIlee MPOrpaMMHOe 00ecriedeHue:
. Libre Office

. Mozilla Firefox

. Google Chrome

. 7-zip

. Microsoft Windows

. ESET NOD32 Smart Security Business Edition

. Kaspersky Endpoint Security

. Bpaysep CnyTHUK
1658956031
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https://elibrary.ru/contents.asp?titleid=8746

10 OnucaHHe MaTepHa/lIbHO-TEXHHYECKOH 0a3bl, HEOOXOOHUMOMH [AJis OCYI[eCTBICHHS
00pa30BaTe/ILHOT0 IpoIecca M0 JHCIHUIUIMHE "ApPXHTEKTYphI MoaejieH IITy0OKoro ooydeHust"

1. Tlomemenne Oyt caMOCTOATENbHON PaboTH Ne 1237 ocHalleHHOEe KOMIBIOTEPHON TEXHUKOHU C
BO3MOXKHOCTbIO MIOAKITIOYEHUS K ceTH VHTepHeT U obeclieyeHreM HNOCTYIa K 3JIEKTPOHHON HH(DOPMaIMOHHO-
obpa3oBaTenbHOM cpene Opranu3aluu.

ITepeyeHb OCHOBHOTO 060PYOOBAHUS:

KommnbioTepHasi TeXHHKa C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» u o6ecledyeHHEM
IOCTYIIa B 9JIEKTPOHHYI0 HH(GOPMaLunoHHO-00pa3oBaTenbHy0 cpeny Ky3['TY:

- Hoyt0yxk - 2 mT.

- MoruToOp Acer
17&amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;amp;a
mp;amp;amp;amp;amp;amp;amp;amp;quot; AL 1716FS(silver-black) 5ms TFT - 14 mrt.

- [IpunTep - 3 mT.

Kommeiotep - 14 mir.

- Paboyas cTaHius (TOHKUN KJIWeHT) - 14 mT.

- Hayurauku ¢ mukpodorom SVEN AP-880 bass vibration - 1 mT.

- ocka - 1 miT.

- VueGuast mebens.

[TporpammHOe o0ecriedeHue:

Libre Office, Mozilla Firefox, Google Chrome, 7-zip, Microsoft Windows, ESET NOD32 Smart Security
Business Edition, Kaspersky Endpoint Security, bpay3ep CryTHUK

2. IMomelnenue s caMoCTOSITeabHOM pab6oTel Ne 3409 ocHalleHHOE KOMIBIOTEPHOH TEXHUKOH C
BO3MOKHOCTBIO TIOOKJTIOUEeHUS K ceTu HTepHeT u o0ecreyeHneM OOCTyIa K 3JIEKTPOHHON WH(POPMAIOHHO-
ob6pa3oBaTenbHOM cpene OpraHu3aluu.

ITepeyeHs OCHOBHOTO 060PYOOBAHUS:

KoMmbioTepHasi TeXHMKA C BO3MOXKHOCTBLIO TMOOKIIOYEHUS K ceTu «MHTepHeT» u obeclnedyeHueM
OOCTYTIa B 9JIEKTPOHHYI0 WH(POPMaImoHHO-00pa3oBaTenbuyio cpeny Kys['TY:

- Monutop - 11 mr.

- [IpunTep - 1 mT.

- Komnerorep - 11 mir.

- Hocka - 1 miT.

- VueOnast mebGenb.

ITporpaMmmHOe 00ecredYeHue:

Libre Office, Mozilla Firefox, Google Chrome, 7-zip, Microsoft Windows, ESET NOD32 Smart Security
Business Edition, Kaspersky Endpoint Security, Bpay3ep CryTHuK

3. YuebHas aygutopust Ne 1405 mns mpoBefgeHus y4eOHBIX 3aHATUN JTEKIMOHHOTO THIA, 3aHATUN
CEeMMHAPCKOT0 THUIA, TPYIIOBLIX ¥ HHOUBUAYATbHBIX KOHCYNIbTAIlMM, TEKYIIET0 KOHTPOJIS U TPOMEXKYTOUHON
aTTecTaluu

[TepeyeHbs OCHOBHOTO 060PYOOBAHUS:

- Hoyt0yxk - 1 mT.

- 9KpaH HaCTeHHBIN - 1 mT.

- DuanpoekTop Toshiba TDP-T45 - 1 mir.

- locka - 1 mmiT.

- YueGHast meberb.

ITporpaMMHOe obecrieyeHue:

Libre Office, Mozilla Firefox, Google Chrome, 7-zip, Microsoft Windows, ESET NOD32 Smart Security
Business Edition, Kaspersky Endpoint Security, Bpay3ep CroyTHUK

Y4eOHO-HArISIOHEE TI0COOMS:

- TeMaTUYEeCKUEe UITIOCTPAIIUH.

4. YyebHas aygutopus Ne 3302 myis mpoBefeHUS y4eOHBIX 3aHATUM JIEKIIMOHHOTO THUIA, 3aHATHH
CEeMHUHAPCKOTO THUIA, KYPCOBOTO MPOEKTHPOBAHUS (BHIMOJTHEHUS KYPCOBHX pPabOT), TPYHMIOBHX H
VHIOUBUAYATbHBIX KOHCYNMbTALMM, TEKYILIEr0 KOHTPOJS M IMPOMEXKYTOUHON aTTeCcTalluh

IlepeyeHb OCHOBHOTO 000PYHOBaHUS:

- Kommeiotep Intel Core i7 - 10 mr.

- JKpaH MPOEKIIHOHHEIN (IepPeHOCHOM) - 1 mIT.

- Mynsrumepuiinei npoektop EPSON EB-W02(TIepeHocHoit) - 1 miT.

1658956031
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- ocka - 1 miT.

- VueGuast mebens.

[TporpammHOe o0ecredeHue:

Ubuntu, Libre Office, Mozilla Firefox, 7-zip, Open Office, Microsoft Windows, ESET NOD32 Smart
Security Business Edition, Microsoft Project, Kaspersky Endpoint Security, bpay3ep Cnytauk, Google
Chrome, Opera, Yandex, 'anmaktuka 9kcmpecc BPII, CITPYT-TTI, KOMITIAC-3D, JIOLIMAH:PLM, SprutCAD,
SprutCAM, BEPTUKAJIb, CITPYT, AIMP

Y4eOHO-HArISOHEE TI0COOMS:

- TeMaTHYeCKHe UIMTIOCTPAIUH.

4. YyebHas aygutopus Ne 3304 mnis mpoBefeHUS y4eOHHIX 3aHATUM JIEKIIMOHHOTO THUIA, 3aHATHH
CEeMHUHAPCKOTO THUIA, KYPCOBOTO MPOEKTHPOBAHUS (BHIMOJTHEHUS KYPCOBHIX pPabOT), TPYHMIOBHX H
VHOUBUAYATbHBIX KOHCYNbTALMM, TEKYILIEro KOHTPOJNS M IMPOMEXKYTOUHON aTTeCTalluh

IlepeyeHb OCHOBHOTO 000PYHOBaHUS:

- Kommeiotep Intel Core i5 - 12 mir.

- OKpaH MPOEKIMOHHBIY - 1 mT.

- MynbtuMeguiiHbl npoekTop Viewsonik PX 700HD - 1 mir.

- ocka - 1 miT.

- VueGuast mebens.

[TporpammHOe o0ecredeHue:

Ubuntu, Libre Office, Mozilla Firefox, 7-zip, Open Office, Microsoft Windows, ESET NOD32 Smart
Security Business Edition, Microsoft Project, Kaspersky Endpoint Security, bpay3ep Cnytauk, Google
Chrome, Opera, Yandex, 'amaktuka 9kcmpecc BPII, CITPYT-TTI, KOMITIAC-3D, JIOLIMAH:PLM, SprutCAD,
SprutCAM, BEPTHUKAJIb, CITPYT, AIMP

Y4eOHO-HArISOHEE TI0COOMS:

- TeMaTH4eCKHe UITIOCTPAIUH.

11 Anbie cBegeHus U (UIM) MaTepHUaIbI

1. O6pa30BaTeNbHEIN MPOIECC OCYLIECTBASETCS C MCIOJIb30BAaHUEM KaK TPAAUIMOHHBIX TaK M
COBPEMEHHEIX MHTePAKTHBHBIX TEXHOIIOTHH.

B paMKax aymUTOPHBIX 3aHSATUHN MIPUMEHSIOTCS CIEAYIOINe HHTePAKTUBHEIE METOMIH:

- pa360op KOHKPETHHIX TPUMEPOEB;

- MyIbTUMENUHAHAS IPEe3€HTALU.

2. HpOBeI[eHI/Ie TPYIIOBEIX U MHOWUBUAYAJIBHBIX KOHCYJ'IBTaI_II/Iﬁ OCyLIECTBJIIETCA B COOTBETCTBUU C
pacmucaHueM KOHCYJIbTAIlU{ MO TeMaM, 3asBJIeHHHIM B paboyell mporpaMMe AUCLHUIIIMHEL, B MEPUOL
OCBOEHUS NUCLUIIIMHEL U IIepef IPOMeXyTOYHOU aTTecTaluell C yueTOM Pe3yJIbTaTOB TEKyIIero KOHTPOJIS.

1658956031
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12 Buecenne nonosnennii no puauany KysI'TY B r.lIpokonbeBcke

12.1 TlepeyeHb OCHOBHOH M JOMOJHHUTEJLHONH Y4eOHOI JUTEPATypPhl, HEOOXOTUMOIT
JJIS1 OCBOCHMS IMCUUILIHHBI «MyIbTHMeEINA TEXHOJIOT MU

1. ITepemutuna, T. O. KomnsrorepHas rpaduka / T. O. Ilepemutuna ; Tomckuii ['ocy-
JIAPCTBEHHBINYHUBEPCUTET CUCTEM yrpaBieHus: v paanodnekTponuku (TYCVYP). — Tomck : Db
KonreHT, 2012. — 144 C. —-ISBN 9785433200777. —
URL :http://biblioclub.ru/index.php?page=book red&id=208688. — TekcT : 3JIeKTPOHHBI.

2. Bacunbes, C. A. OpenGL / C. A. BacunbeB ; TaMOOBCKHIA TOCYAapPCTBEHHBIN TEXHU-
yeckuiyHuBepcuteT. — TamO0B : TamMOOBCKHI TOCYAapCTBEHHBIH TEXHUYECKHI YHHBEPCHTET
(TI'TY), 2012. — 81 c. —-URL: http://biblioclub.ru/index.php?page=book red&id=277936. —
TekeT :2IeKTPOHHBIN.

JlonotHUTeILHAS JTUTEPaTypa

1. Trwoxkaues, H. A. C#. [IporpammupoBanue 2D u 3D BekTopHO# rpaduku: yaeOHOE T10-
cobue / H. A.Trokaues, B. I'. Xneboctpoes. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2020.
— 320 c. — ISBN 978-5-8114-4754-1. — URL:https://e.lanbook.com/book/126152. — Tekcr :

AIEKTPOHHBIN.
2. Mapuenko, . O. Mynbrumenua texuosnoruu / M. O. Mapuenko. — HoBocubupck :
HoBocubupckuiirocynapctBeHHblii  TexHuueckuid yHusepcurer, 2017. — 64 c¢. — ISBN

9785778231481. — URL: http://biblioclub.ru/index.php?page=book red&id=575490. — Tekct

:3JICKTPOHHBIH.

12.2 Onucanue MaTepuaJIbLHO-TEXHHYECKOI 0a3bl, HEOOXOAMMON 115 OCyIIeCTBIEHUS
0o0pa3oBaTeIbHOI0 Mpolecca o JucuumInHe «MyJabTHMeIHa TeXHOJIOTHU»

VYuebHas aynuTopHs s IPOBEACHUS YU4EOHBIX 3aHATHUH, MPEelyCMOTPEHHbIX 00pa3oBa-
TenbHOU nporpammoit (Ne 321).

- Pabouee mecto nipernogaBares;

- MOCA/IOYHBIX MECT MO KOJIMUYECTBY 00yJaromumxcs — 25;

- IePCOHAIbHBIC KOMIBIOTEPHI — 25 TIT.; TPOEKTOP; MPOCKIIMOHHBIN dKpaH; MEJIOBast
JIOCKa; MJIaKaThl y4eOHbIe — 6 IIT.

ITporpammHoe oOecrieueHue:
- Lire Office (munen3us Mozilla Public License v2.0.)

Writer

Impress

Calc
- 7-Zip (munens3ust GNU Lesser General Public License)
- AIMP (nutiensust LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)
- Power Point Viewer (pacnpoctpaHsiercs «as is»)

Jliis caMOCTOATENbHOM pabOoThl O0YUYAIONINXCS MPEAYCMOTPEHBI CIIEIHATbHBIE TTOMEIIle-
HUs, OCHAIICHHBIC KOMHBIOTepHOfI TEXHUKOU C BO3MOXKHOCTBLIO IIOOKJIFOYCHUA K I/IHCbOpMaI_[I/IOH-
HO-TEJIeKOMMYHUKaIMOHHON ceTu «HTepHeT» ¢ obecreueHneM JO0CTyma B JIEKTPOHHYIO WH-
dbopmarmorHo-obpa3zoBarenbuyto cpeny prmana Ky3I'TY B 1. [IpokonbseBcke.
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