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®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXIAIO
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Cenuenko I1.B.
«18» 02 2022 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
HUCKYCCTBEHHBII UHTEJJIEKT

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa

Hampasiienne noarorosku / cnenuainbHocTh: 10.04.01 UHdopmanuoHHasi 6€30MacHOCTD
Hanpasnennocts (npodunp) / cnenmanuzanus: MHpopmManumonnass 6e30MacHOCTh 00bEKTOB
KpuTH4eckoii MHGOPMANMOHHON HUH(PACTPYKTYpPbI

dopma 00yUueHUS: OUHASA

OakynbTeT: @akyabTet 6e3onacHocT (Pb)

Kadenpa: Kadenpa komniiekcHoii nHGOPMAIMOHHOI 6€30MaCHOCTH 3J1€KTPOHHO-BBIYHCIUTETbHBIX
cucrem (KUBIBC)

Kypc: 1
Cemectp: 1, 2
VY4eOnsiii man aHabopa 2023 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH I cemectp 2 cemectp Bcero  Enunuuer
JlaGopaTopHbie 3aHITHS 36 36 4acoB
Kypcogas pabora 36 36 JacoB
CamocTtosarenbHas pabora 72 36 108 4acoB
OO0mmas TpyJ0€MKOCTh 108 72 180 4acoB
(BKJIIOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 2 5 3.€.

@opMbI TPOMEKYTOUHOM aTTeCTAIUS Cemectp
3auer 1
Kypconas pabora 2
Tomck
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1. O61ue moJ10KeHus!
1.1. lean AUCHUIIHHBI
1. M3yuuTh npuHIUTBL paOOTHI HEHPOHHBIX CeTEeH U MPUMEPH IPUMEHEHUS UX Ha TIPAKTHKE.
1.2. 3agaun TUCHUTLINHBI

1. M3y4uTh OCHOBHBIC TPUHITUITBEI MAIIIMHHOTO O0YUYEHUS U HEUPOHHBIX CETEH.

2. PaccMOTpeTh IPUHIMIIBI TPUMEHEHHS MAITMHHOTO OOYYEHUs] U HEMPOHHBIX CETEH IS 3a1a4
KOMITBIOTEPHOTO 3pEHUSI.

3. PaccMoTpeTh IPUHIMIIBI TPUMEHEHHS MAITMHHOTO OOYYEHUs] U1 HEMPOHHBIX CETEH IS 3a1a4
00pabOTKH €CTECTBEHHOTO SI3bIKA.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok gucuumima: @T/l. dakynpTaTUBHBIE JUCUUILUIMHBL.

Wnnexc nuciummmael: OT/I.3.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WMHauKaTOpsl JOCTHKEHUS [Tmanupyemblie pe3yabTaTbl 00y4eHUs 110
Komnerenuus
KOMTICTCHITHH JTUCITUTUINHE
YHuBepcaibHble KOMIIETEHIIUH
YK-2. Cnocoben VK-2.1. 3Haet oCHOBHbIE 3HaeT OCHOBBI MOCTPOSHUS HHPOPMAITHOHHO-
YOPaBISATh IPOEKTOM Ha |MOJEINH )KU3HEHHOTO IIUKJIa  |BBIUYMCIUTEIBHBIX CHCTEM; TIEPEUCHb
BCEX 3Talax ero IPOEKTa, €ro 3Tanbl U (as3pl, |KOHCTPYKUUN M OUOIMOTEK SI3BIKOB
YKU3HEHHOTO IIMKJIa UX XapaKTePUCTUKU U MPOrPaMMHUPOBAHHUS, TPUHIIUIIOB TIOCTPOCHUS
0COOEHHOCTH POrpaMM B MIPOLIEAYPHO-OPUESHTUPOBAHHOM
1 00BEKTHO-OPUEHTUPOBAHHON Mapajurmax.
VK-2.2. Ymeer YMeeT peann3oBbIBATh aJITOPUTMBI HA S3BIKE
pa3pabaTbIBaTh U IPOTPAaMMHPOBAHUS, OCYIIECTBISITH PA0OTHI C
peaTM30BBIBATH ATAITBI WHTETPUPOBAHHOM CPeIoil pa3paboTKu
poekTa B cdepe MIPOTPAMMHOTO 00eCTieueHus], TPOBOIUTh
npodecCuoHAIbHON OLIEHKY BBIYUCIUTEIBLHON CI0KHOCTH.
JeSITeTTHHOCTH
VK-2.3. UmeeT HaBbIKK Nwmeet HaBBIKK pabOTHI ¢ UHTETPHUPOBAHHON

paboThl B 007aCTH MMPOEKTHOH |Cpeoil pa3paboTKu IpOrpaMMHOTO
NESTENIbHOCTH U peain3ali  |00ecnedeHus, OonpeaeNieHUs BEIYUCIUTEIbHON
MIPOEKTOB CJIOHOCTH peaj3yeMbIX aJTOPUTMOB.

OomenpodeccuoHaNbHbIE KOMIIETEHIHMT
IIpodeccuonanbHbIe KOMIIETEHIUH
4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYeCTBA aKaIeMUYeCKUX YaCoB,

BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst

OO6mias TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aU€THBIX enuHull, 180 akagmeMuuecKux 4acos.
Pacnpenenenue Tpya0€eMKOCTH TUCIUIUIMHBI 0 BHAaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
tabnuue 4.1.
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Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YUY€OHOU eSITeIbHOCTH

o Bcero Cemectpsl
Bunpl yueOHOIl nesTenbHOCTH
JacoB |1 cemectp|2 cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 72 36 36
npenojgaBarteyeM, Bcero
JlaGopaTopHbie 3aHITHS 36 36
Kypcoas pabora 36 36
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 108 72 36
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaaBaresieM, BCero
[ToaroroBka K 3auery 24 24
[ToaroroBka K TECTUPOBAHUIO 24 24
[ToaroroBka k 1abopaTopHOil paboTe, HaNKMCaHUE OTYETa 24 24
Hanucanue otuera no KypcoBoii pabore 36 36

Oo0masi Tpyn0eMKoOCTh (B 4acax) 180 108 72

O0mas TpyaoeMKocTh (B 3.€.) 5 3 2

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH

Ha3Banus paznenos (Tem) JIa6. | Kypc. | Cam. | Bcero gyacos ®opmupyemsble
JTUCTIUTLTAHBI pao. pab. | pal.,u |(6e3 3x3ameHa) KOMTIETCHITNH
1 cemecTp
1 OcHOBBI MAITMHHOTO O0Yy4EeHUS 8 - 24 32 YK-2
2 KomnroTepHoe 3peHue 12 - 24 36 VK-2
3 OOpaboTKa €CTEeCTBEHHOTO si3blka |16 - 24 40 YK-2
Hroro 3a cemectp |36 0 72 108
2 cemecTp
4 [IpoeKT N0 MPUMEHEHHIO - 36 36 72 YK-2
HEHPOHHBIX CETEH IS PEILICHUS
MIPAKTHUYECKOH 3a7aun
Uroro 3a cemectp |0 36 36 72
Htoro |36 36 108 180

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JICKIIHSIM)
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Coneprxanue paszenoB (TeMm TpynoemMkocTb
HasBanus paznenos (Tem) P P (rem) Py dopmupyemsble
JUCHUILIMHEI (B T.Y. 1O (JIEKITMOHHBIC
JUCITUTUTAHBI KOMIIETEHIIUHU
JICKIUSIM) 3aHATHSA), U
1 cemecTp
1 OcHOBBI MaIIMHHOTO OCHOBBI MAalIIMHHOTO - YK-2
o0yueHus oOydeHus
Uroro -
2 KomnproTepHoOE 3peHue KomnerorepHoe 3penne - YK-2
Uroro -
3




3 O6paboTKa €CTeCTBEHHOTO
SA3bIKa

SI3bIKa

O0paboTKa ecCTECTBEHHOTO -

YK-2

HUtoro -

Hroro 3a cemectp -

2 cemecTp
4 TIpoeKT no MPUMEHECHHIO [IpoekT no npuMeHEeHHIO - YK-2
HEUPOHHBIX CETEN IS HEUPOHHBIX CETEU ISt
pelIeHNs TPaKTUYECKON pelIeHNs TPaKTHYECKOM
3aa4uu 3a/1a4uu
Hroro -
Hroro 3a cemectp -
Hroro -
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue mabopaTopHbIX paboT MpuBeeHO B TadmuIe 5.4.
Tabmuia 5.4 — HamMmeHoBaHue 1a00paTOPHBIX padboT
Ha3zBanus pasaenos dopmupyemble
S — HaumenoBanue naboparopusix pabot |TpynoemkocTsb, 4 KOMITETCHIIHH
1 cemecTp
1 OcHoBBI HeiipoHn u HeiipoHHas ceThb 4 YVK-2
MalIMHHOTO 00yYEeHHS | MeTo bl ONTHMHU3AINH 4 YK-2
Uroro 8
2 KoMmmnbroTepHoe CBEpTOUHBIC HEPOHHBIE CETH 4 YVK-2
3peHHC Perynapusanus u HopManusanus 4 YK-2
MeTo 1 MaKCUMaTBHOTO TIPABIOTIO00MS 4 YK-2
Hroro 12
3 O6pabotka BBeneHue B aHaiin3 TeKCTa HEHPOHHBIMU 4 YK-2
€CTECTBEHHOI'O fA3bIKa |ceTsiMU BekTopHas Moziens TeKcTa u
KIacCU(UKALUs JIMHHBIX TEKCTOB
bazoBrle HelpoceTeBbIe METOBI PAOOTHI 4 YK-2
C TEKCTaMH SI3BIKOBBIE MOJICNU U
reHepaIus TeKCTa
[IpeobOpaszoBanme Mocae0BATEIIBHOCTEH: 4 YVK-2
I-k-1 nu N-x-M
Transfer learning, anantamus moaenen 4 YK-2
Hroro 16
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBasi padora

Copepxanue, TPyJIOEMKOCTb KOHTAKTHON ayAMTOPHON paboThl U GOpMUpPYyEMBbIe KOMIIETEHIIUHU B
paMKax BBITTOJHEHHUS KypCOBOW paOOTHI PeACTaBICHbI B TabHIIe 5.5.

Tabmuma 5.5 — ConepkaHue KOHTAKTHOW ayTMTOPHOM pabOThI U €€ TPYJI0EMKOCTh
dopMupyemsie
KOMIIETEHIINH

ConeprkaHune KOHTAaKTHOM ay TUTOPHOI paboThI TpynoeMkocTs, 4

2 cemecTp
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[TocTaHOBKA MPAKTUYECKOM 3a1a4M JIJIs1 PELLICHUS 6 YK-2

®dopmupoBaHre HaOOpa MapaMeTPOB JJIsl PEIICHHS 6 YVK-2
MTOCTaBJIEHHOM 3aJa41 U UX BBIJIECJICHUE
Br100p apxuTeKTyphl U MOCTPOCHUE HEHPOHHOH CeTH 6 YK-2
JUIsl pELLICHNUs 3a]a4H
OO0y4eHne HEUPOHHOM ceTH 6 YK-2
YTouHeHHne napaMeTpoB HEUPOHHOW CETH, MOJTyYEHUE U 6 YVK-2
MHTEPIIpEeTalNs OI[EHOK KauecTBa e€ paboThl
Odopmiienne 1 3ammuTa oT4eTa 6 YK-2

Uroro 3a cemectp 36

Hroro 36

[IpumepHas TemaTHKa KypCOBBIX padoT:

[a—
SOV NR W=

N = = e e e e e e
SOV A WN—

I'enepanust BonpocoB aiisa Uro? ['ne? Kormga?

[IpocTas 3a7a4a Ha MallIMHHOE 3pEHUE

OunbTp U1 TPYNIOBBIX GoTorpadpuit

[Tpocras/cpenuss 3a1a4a Ha MAITMHHOE 3pEHHE

Mounurtopunr coosiTuii Ha AHnexc.Kaprax

Amnanu3 OpeHJI0B B HEKOTOPOH MPEeAMETHON 00J1acTH
MOHUTOPHHT HOBOCTEH/HAYUHBIX CTATEH MO 3aJaHHOH TeMaTHKe
JlokanibHOE 00J1aK0 OHOIHOrpadUUecKux 3amucei
Jle-nemmMaTu3alus TeKcTa

HcnpaBiieHue CMBICIOBBIX ONIEYAaTOK B TEKCTE

. I'enepanus npeanoxxeHus Ha 3aIaHHYI0 TEMATUKY W/WJIH B 3aJaHHOM CTHJIC
. Cxxatue n300paxeHui HelpoceTIMHU

Jerexuus ronen ¢ cyMKamu

. ABTOMarmueckoe nepedpasupoBaHue TEKCTa

. CermeHTanus n300paxeHuit 0e3 yuuremns

. CocraBneHne UCTOPUI IO HECKOJIBKUM U300pakeHUAM

3ameHa (oHa B BUJIEO

. Crunuctuaeckuit MopduHr yenoeueckux il (Style GAN)

. Iloxcuer moneit B Tonmne

. IIpenckazanue optical flow (QF)

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTH, TPYAOCMKOCTD U (bOpMpreMBIe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabauia 5.6 — Buabl caMocTosITeNnsHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUN
Haspanus pazaenos | Buasl camoctositensHor | Tpynoemkocts, | @opMupyemblie
(TeM) TUCIUTIITUHBI paboThI q KOMITETCHITNH POpMbI KOHTPOIA
1 cemecTp
1 OcHoBBI [ToaroroBka k 3auety 8 YVK-2 3auét
ManuHHOTO ITonroroBka K 8 VK-2 TectupoBanue
00yueHNUs TECTUPOBAHUIO
IToaroroska k 8 YK-2 JIaGopatopHas
nabopaTopHoii pabdote, pabota
HanMCcaHue OTYeTa
Hroro 24
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2 Komnerotepuoe  |IloaroroBka k 3auery 8 YVK-2 3auét
3pCHHUC IToaroroBka k 8 VK-2 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 8 YK-2 JIaGopatopHas
nabopaTopHoii pabdote, pabota
HaIMCaHUe OTUeTa
Hroro 24
3 O6paboTka [ToaroToBka K 3a4eTy 8 YK-2 3auét
CCTCCTBCHHOI'O IloaroroBka k 8 VK-2 TectupoBanue
A3bIKA TECTUPOBAHHUIO
[HoaroroBka k 8 YK-2 JlaGoparopHas
nabopaTopHO# padoTe, paborta
HalMcaHue OTYeTa
Hroro 24
Hroro 3a cemectp 72
2 cemecTp
4 TIpoext mo Hanucanue otyera no 36 YK-2 Kypcogas pabora,
MIPUMEHEHHUIO KypCOBOM pabote Ortuer o
HEUPOHHBIX CeTen KypCOBO# pabote
JUTSI pEIIeHUS
MPaKTUYECKON Hroro 36
3aa4uu
Hroro 3a cemectp 36
Hroro 108

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,

H BU]10B y'leﬁl-[()ﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUI
dopmupyembie Bunpl yueOHoM nesTeIbHOCTH
@OpMBI KOHTPOJIA
KOMIIETCHIINH JIa6. pad.|Kypc. pab. |Cam. pad.
YK-2 + + + Kypcosast padora, 3auér, Otyer no
KypcoBoit pabote, JlaboparopHas paboTa,
TectupoBanue

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OLeHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcumanbHbIH Oamn
MaxkcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
@DopMBbI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 0a 3a mepuoa
2KT u Ha KoHel CEMECTP
Hayana cemectpa | Mexnay KT u 2KT
cemecTpa
1 cemecTp
3auér 0 0 10 10
JlaGopatopHas pabota 21 21 21 63
TectupoBaHnue 0 0 27 27
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Htoro makcumyM 3a 21 21 58 100
epuo.
Hapacratomum ntorom 21 42 100 100

bannbHble oLleHKH 1St KypcoBOM paboThI MpeCcTaBieHbl B Tabnuie 6.1.1.
Tabmuia 6.1.1 — bajutbHBIC OIICHKH JIIsE KYPCOBOM pabOThI

. . | MakcumainbHbIi Oann
MaxkcumanbHbIN MaxkcumanbHbII
3a EpUOJ MEXKIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ 6asu1 3a mepuos
2KT u Ha xoHel CEMECTP
HayaJjia ceMecrpa mexay 1KT u 2KT
cemecTpa
2 cemecTp
OTuer no KypcoBoii 33 33 34 100
pabote
HToro MmakcumyM 3a 33 33 34 100
HEpPUOL
Hapacratomum urorom 33 66 100 100

6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyLIEero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6amnoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIIMOHHOE o0ecTieuyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. JIxxonc, M. T. [IporpaMMupoBaHue HCKYCCTBEHHOT'O MHTEJUICKTA B mpuiioxkenusx / M. T.
Jxonc. — Mocksa : JIIMK Ilpecc, 2011. — 312 ¢. — ISBN 978-5-94074-746-8. [DneKTpOHHBIN
pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/1244.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa
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1. Bonotosa, JI. C. CucteMbl OAACPKKH NPUHATHA pemeHuid B 2 4. YacTh 1 : yueOHUK U
npakTukyM 1iist By30B / JI. C. bonortoBa ; orBeTcTBeHHBIE peaakTopsl B. H. Bonkogsa, O. C. bonotoB. —
MockBa : U3parensctBo HOpaiit, 2022. — 257 ¢. — (Bricmee ob6pa3oBanue). — ISBN
978-5-9916-8250-3. [DnektpoHHBI pecypc]: — Pexxum moctyma: https://urait.ru/bcode/490259.

2. bonotosa, JI. C. CucteMbl NOAACPKKU MPUHATHUS pelieHud B 2 4. YacTp 2 : yueOHHK U
npakTukyM 1iist By30B / JI. C. bonortoBa ; orBeTcTBeHHBIE peaakTopsl B. H. Bonkogsa, 3. C. bonotoB. —
MockBa : U3parensctBo HOpaiit, 2022. — 250 ¢. — (Bricmee oOpa3oBanue). — ISBN
978-5-9916-8251-0. [DnektponHbIi pecypc]: — Pexum moctyma: https://urait.ru/bcode/471000.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHBbIE YUeOHO-METOANYEeCKUE MOCOOUsI

1. Koctiouenko, E. 0. HMckyccTBeHHBII WHTEIUIEKT: y4eOHO-METOIMYECKOEe MocoOue
[DnexTpounsiii pecype] / E. 0. Koctrouenko, A. 0. SAxkumyk. — Tomck: TYCVYP, 2022. — 30 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/9995.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsI JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3y4yeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT pocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnevyeHre JUCHMIIIHHbI
8.1. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlabopaTopus 3amuThl HHOPMAIMU B cucTeMax MHTepHeTa Bemieil: yueOHas ayaiuTOpUs IS
NPOBEACHUS 3aHATHH NPAKTHYECKOTO THIA, ydyeOHas ayauTOpus I NPOBEACHHS 3aHITHH
naboparoproro tuma; 634045, Tomckas obnacte, T. Tomck, yin. KpacHoapmetickas, a. 146, 707 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- UnrepaktuBHas nocka Samsung LH75QBHRTBC/CI;

- Moayns UMDK-RFU aganTepa BHEIIHUX TaTYUKOB;

- Moznewm papnoceru LoRa;

- Moayns UMDK-LIT natunka eCTeCTBEHHOW OCBEILIEHHOCTH;

- Monyns UMDK-THP pgatunka Temneparypsl, BIaKHOCTH, 1aBJICHUS BO3AYXa;

- Monyns UMDK-6FET ynpasnenust Harpy3kaMu IOCTOSIHHOT'O TOKa;

- Uctounuk nuranusg 12 B 1,5A;

- Uctounuk nuranus 5B 2A;

- Moayns UMDK-LMT BHEmHUX TEPMOAATUUKOB;

- Moayns UMDK-SOUND natunka 3ByKOBOT'O JJaBJICHUS;

- Mynstumerp UT-139C;

- YHuBepcaipHas nadboparopust Analog Discovery 2;

- UMDK-PIR;
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- STM32FODISCOVERY;

- Otnamounas miara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-MO0), ST-LINK/V;
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrpaMMHoOe o0ecniedeHne 1 KypcoBoii padoThI

JlaGopaTopus 3amuTel HHGOpMauu B cuctemax MHTepHeTa Bemiei: yueOHas ayiuTOpUsl AJIs
NMpPOBEJCHUS 3aHATUN NPAKTUYECKOTO TUNA, ydeOHas ayauTOpUs I MPOBEACHUS 3aHATUU
naboparoproro tuma; 634045, Tomckas obnacte, T. Tomck, yin. KpacHoapmetickas, a. 146, 707 aym.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- UnrepaktuBHas nocka Samsung LH75QBHRTBC/CI;

- Moayns UMDK-RFU aganTepa BHEIIHUX TaTYUKOB;

- Moznewm pagnoceru LoRa;

- Moayns UMDK-LIT natunka eCTeCTBEHHOW OCBEILIEHHOCTH;

- Monyns UMDK-THP pgatunka Temneparypsl, BIa)KHOCTH, 1aBJICHUs BO3AYXa;

- Monyns UMDK-6FET ynpasnenust Harpy3kaMu IOCTOSIHHOT'O TOKa;

- Uctounuk nuranusg 12 B 1,5A;

- Uctounuk nuranus 5B 2A;

- Moayns UMDK-LMT BHemHUX TEPMOJATUYUKOB;

- Moayns UMDK-SOUND natunka 3ByKOBOT'O JJaBJICHUS;

- Mynstumerp UT-139C;

- YHuBepcaipHas naboparopust Analog Discovery 2;

- UMDK-PIR;

- STM32FODISCOVERY;

- Otnnamounas miara Ha 6aze MCU STM32F051R8T6 (ARM Cortex-MO0), ST-LINK/V;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PabGouee mecTo npenogaBaress.

8.3. MaTepI/IaJ'II)HO-TeXHI/I'-leCKOC U IIporpaMmMHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocss 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHuUs
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JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIist o1leHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 OCHOBBI MaITUHHOTO VK-2 3auét [Tepeuens BOIpOCOB IJ1st
o0yueHus 3a4eTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
2 KoMnbIOTEPHOE 3pEHUE YVK-2 3auér Ilepeuenb BOITPOCOB IJ1st
3auera
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 OOpaboTKa €CTECTBEHHOTO YK-2 3auét [TepevyeHs BOIPOCOB IS
A3bIKa 3ayeTa
JlaGopaTopHas Tembl m1abopaTOpHBIX paboT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 [IpoeKT mo MPUMEHEHHIO YK-2 Ortuer no KypcoBoii |[IpuMepHbIil mepeueHb
HEHUPOHHBIX CeTel i pelieHus pabote TEMaTHK KypCOBBIX paboT
MPAKTHUYECKOH 3a7aun

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILINHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHHS
3HATh | YMETh | BJIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. UckycctBennsie Heliponusie cetn (MHC) — mMoaenn MammmHHOTO 00Y4YeHUSs, NCTIONIB3YIONINE
KOMOHMHAIIMK pacipeieICHHBIX MPOCTHIX ONEPAIHid, 3aBUCAIIMX OT 00y4aeMbIX MapaMeTpoB,
JUTst 00paboTku BXOMHBIX AaHHBIX. Kakoro Buna MHC He cymecTByer?
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- [IpoTuBOGOpCTBYIOITHE
- HauBHbIie
- UMnyscHbIE
- PekyppeHTHbIe

2. YV mamuHHOTO OoO0ydeHHs ecThb psanx 3amgad. Kak Ha3zpiBaeTcs Ta, 4YTO HampaBJicHAa Ha
MpeACKa3aHWe 3HAYEHUS TOM WIJIM MHOM HENpPEpBIBHOW YUCIOBOM BEIMYHUHBI JUJISI BXOJHBIX
NAHHEIX?
- Perpeccus
- Knacrepuzanus
- [lepeoOyuenue
- Knaccudukarus

3. HeiipoceTu xopomo mposBIsSOT ce0s HE TOJbKO B pacloO3HaBaHWM, HO U B TCHEpAIUU
n3o0pakenuii. Ho koe ¢ 4em y HUX Bce-Taku BOZHUKAIOT mpoosieMbl. C yeM UMEHHO?
- ®opma
- IBet
- 'my6GuHa, KoMM4ecTBO MUKCENEH
- Texctypsbl

4. Oco0OBIX yCcmexoB HeHpoceTu NOCTUTIN B paboTe ¢ m3oOpaxeHusimu. Ho 4to u3 3TOoro
HEUpPOCETH HE MOTYT CIIENaTh?
- OMoNa)XuBaTh U COCTapHUBaTh JiMIla Ha (poTorpadusix
- Jloragatbes, 4TO BBl HAPUCOBAIN
- Ctunu3oBath Bamry doTtorpaduto 1moj padboTy UMIPECCUOHUCTA
- [ImacTrueckyio KOppeKLuIo Juia

5. KT0 co3nain nepByro MOJENb UCKYCCTBEHHBIX HEMPOHHBIX CETEH?
- JIsBupg U. Pymensxapt, k. E. Xunton u Ponanen [Jx. Bunbsamc
- ®pouk Pozenbmart
- Mak-Kamnok u [Iuttce
- Sln Jlekyn

6. Kakoit u3 BHJIOB MamIMHHOTO OOY4YEHHS OCHOBBIBACTCA Ha B3aMMOJIEHCTBUU OOydaemou
CHUCTEMBI CO cpesion?
- OOy4eHue ¢ yuyurenem
- O0y4eHue ¢ MoJKperIeHueM
- OOyuenue 6€3 yuurens
- 'nyGunnoe oOy4deHue

7. Kornma roBopsT 0 HEHPOHHBIX CETAX M MAITMHHOM OOYYEeHHH, 4aCTO YIIOMHHAIOT 3aK0H Mypa. B
YEM €ro CyTh?
- He cenyer MHOXUTH cytiee 6€3 HE0OX0IMMOCTH
- Kaxnoe cnenyroniee mokojgeHne KOMIBIOTEPOB padoTaet B 2,5 pasza ObicTpee
- Ecnu Bce cnoBa s3bIka UM JJIMHHOTO TEKCTAa YHOPSAJOYUTH MO YOBIBAHHUIO YacCTOTHI MX
HCIIOJIb30BaHUsI, TO YaCTOTA N-TO CJIOBA B TAKOM CIHUCKE OKa)KeTCA MPHUOIU3UTENHHO 00paTHO
MIPOMOPLUOHAIILHOM €ro MOpsAIKOBOMY HOMEPY N
- 20% ycwmii narot 80% pe3ynbrara, a octanbable 80% ycnnuit — auib 20% pe3ynbrara

8. B xakue urpbl HeMpoceTs elie He Hayuuiach OOBITPHIBAThH YeJIOBEeKa?
- [ITaxmatsl
- «Mapuo»
- bpumx
-To

9. JonmycTuMm, HaM HYXHO paccyuUTaTh HEOOXOJMMBbIE MapaMeTphl s CO3JaHHUS OOUIMBKU
camoneta. Kakas u3 o0nacTeit MalmmHHOTO OOyYEHHsI HAM B 3TOM MPUTOIUTCS?
- KommnbrotepHoe 3penue
- [IpenckazaTenbHOE MOJEIUPOBAHKE
- O0y4eHue paH>KUPOBAHUIO
- JlareHTHAsT MOENE

10. Kako# Tun HCKyCCTBEHHOM HEMPOHHOW CETH MPEICTaBIEH Ha KApTUHKE?

- CBepTOUuHAasi HEHPOHHAA CETh
- PekyppeHTHas HEpOHHAsI CETh
- [IpocTas HelipoHHas CETh
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- Heliponnas cets Jl>xopaana
9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Helipon u HelipoHHas ceThb

ITocTpoeHne HEUPOHHBIX CeTen

3aznauu, pemaeMple IpU MOMOILN HEHPOHHBIX ceTel
MeToabl OIITUMU3AILUN

CBEpTOUHBIE HEHPOHHBIE CETU

Perynspusanus u HopMaau3anus

Metoa MakCUMabHOTO TPABIONOI00MS

BBeneHue B aHanu3 TEKCTa HEUPOHHBIMU CETSIMHU
BekropHas Mozienb TekcTa U KilacCUu(hUKaLus ATMHHBIX TEKCTOB
bazoBeie HelipoceTeBbie METOIbI PabOTHI ¢ TEKCTAMU
. SI3BIKOBBIE MOZEIIN U T€HEPALMS TEKCTA

. [IpeoGpa3zoBanue mocieq0BaTeIbHOCTEH:

—_—
N— O 001N B W~

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /JIs1 3alIIUTHI KYPCOBO# padoThl

[TocTaHOBKA MPAKTUYECKOM 3a1auu JIJIs1 PEIICHUS

dopmupoBaHue HaOOpa MapaMeTpoB ISl PEIICHUS TOCTABIEHHOM 3a/1a4il U UX BBIJCICHUE
Br160p apXHUTEKTYphI M MOCTPOCHUE HEUPOHHOM CETH JIJIsl PEIICHHUSI 3aa4H

OO0y4eHne HEUPOHHOU CeTH

YTouHeHue nmapaMeTpoB HEUPOHHOM CETH, MOJYUYECHUE U MHTEPIPETALUS OLIEHOK KayecTBa €€
paboThI

NhEWOD =

9.1.4. IlpuMepHBbIii NepeYeHb TEMATHK KYPCOBBIX padoT

I'enepanus Bonpocos ansa Uro? ['ne? Korna?

[Tpocras 3agaua Ha MaIIMHHOE 3pEHUE

@unbTp 171 TPYNIOBBIX GoTorpaduit

[Tpocras/cpenuss 3a1a4a Ha MALTMHHOE 3pEHHE

Monutopunr coObiTuii Ha SHaekc.Kaprax

Ananu3 OpeH/I0B B HEKOTOPOH MpeAMETHON 00JIacTH
MOHHUTOPUHT HOBOCTEH/HAYYHBIX CTATEH MO 3aJaHHOW TEMAaTHKE
JlokanpHOE 067aK0 OMOIHOrpadUUecKux 3anuceit
Jle-nemMMmaTH3amus TeKcTa

VcnpaBieHue CMBICTIOBBIX ONEYaTOK B TEKCTE

. I'enepanus npeanoxxeHus Ha 3a1aHHYI0 TEMATUKY W/UJIHM B 3aJaHHOM CTHUJIE
. Cxatue nzo0paxeHui HelipoceTIMuU

Jerexuus J1roneu ¢ cyMKkamu

. ABTOMaTuueckoe nepedpasupoBaHue TEKCTa

. CermeHranus u3oopaxenuit 0e3 yuurens

. CocTaBneHre UCTOPUI TI0 HECKOJIBKUM H300paskeHUSIM

3ameHa (oHa B BUJIEO

. Crunucruueckuit MopduHr yenoeueckux i (Style GAN)

. Iloacuer smonen B ToIIIE

. IIpenckazanue optical flow (QF)

[S—
SV R W=

DO = = e e e e e e
SOV A WN—

9.1.5. TembI J1a00paTOPHBIX PadoT

HeiipoH u HelipoHHas ceTh

MeToabI OITUMU3AIUH

CBEpTOUYHBIE HEHPOHHBIE CETH

Perynspuzanus u HopMaau3anus

MeTo MakCUManbHOTO PaBIONO00uS

BBenenue B aHanu3 TeKcTa HEHPOHHBIMU ceTsMU BekTopHas Mozenb TeKcTa U KiacCupuKaLus
JUTMHHBIX TEKCTOB

bazoBble HelpoceTeBble METOIbI PAOOTHI C TEKCTaMH SI3bIKOBBIE MOJIEH U T€HEpaAIUs TEKCTa
[IpeobpazoBanne nmociaenaoparenbHocTe: 1-k-1 u N-k-M

AR

Sl
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9. Transfer learning, amanramnust Mmoaenei
9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHblE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTePHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUIS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB O0yUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOThI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
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Jlist i1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U WHBAJHUIOB MpPEAyCMaTPUBACTCS
nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPENICTB, & IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaTIOB.
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