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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 4 cemecTtp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTryeckue 3aHATUA 26 26 4acoB
CamocTtosarenbHas pabora 56 56 4acoB
OO0mmas TpyJ0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.e.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 4

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. HGHBIO npenoaaBaHusad JUCHUIIIMHBI ABJISACTCA NU3YYCHUC OCHOBHBIX MPUHIOHUIIOB MMOCTPOCHUSA
HUHTCIUICKTYAJIbHBIX CUCTEM, 0630p COBPCMCHHBIX HaHpaBHeHI/Iﬁ Pa3BUTHA CUCTCM HCKYCCTBCHHOI'O
HWHTCJUICKTA U UX TPUMCHCHUSA B PAJUOTCXHUYICCKUX CUCTCMAX.

1.2. 3agauy AUCHUILIUHBI

1. O3HaKOMJIEHUE CTYACHTOB C TEOPETUYECKUMU OCHOBAMU CHCTEM HMCKYCCTBEHHOI'O MHTEIJIEKTa
(1N).

2. ®opMHpOBaHUE y CTYJIEHTOB KOMIETEHIINH, MO3BOJISIIONIMX CAMOCTOATEIBHO CO3[aBaTh U
ONTUMH3UPOBATh CTPYKTYPY HEHpOHHBIX ceTeil. [I[poBoauTh MX 00ydeHue, BaIUIaLNI0 U TECTUPOBAHUE
Ha OCHOBE BBIOpAaHHOM 0a3bl TaHHBIX.

3. OueHuBaTh BO3MOKHOCTH MCMOJIb30BAHHUS HEUPOHHBIX CETEH B PaguO’JIEKTPOHHBIX CUCTEMAX
Pa3IMYHOTO Ha3HAYCHUS.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-1. Cniocoben
BBITIOJIHSTH
MaTeMaTU4ecKoe 1
KOMITHIOTEPHOE
MOJICIIUPOBAHUE
00BEKTOB U MPOLIECCOB
WH(POKOMMYHHUKAIIMOHH
BIX CETEN U CUCTEM TI0
TUTIOBBIM METOIMKAM
JUTSL peIIeHUs
po(hecCHOHATLHBIX
3a/1a4

IIK-1.1. 3HaeT THIIOBEIE
METOAUKU MaTeMaTUIEeCKOro
MOJICIIUPOBAHUS OOBEKTOB 1
MIPOIIECCOB
WH(POKOMMYHHUKAIIMOHHBIX
CETeH U CUCTEM

3HAeT TUIOBbIE METOJUKU MAaTEMaTUYECKOTO
MO/JIEJINPOBaHMS OOBEKTOB U IPOLIECCOB
MH(POKOMMYHHUKAITUOHHBIX CETEH 1
MHTEJUIEKTYAJIBHBIX PaIUOTEXHUYECKUX
cucTeM

IIK-1.2. YMmeeT BBIIOIHSTE
MaTeMaTU4eCKoe U
KOMITFObTEPHOE
MOJICIIMPOBAHNE OOBEKTOB U
MIPOIIECCOB
WH()OKOMMYHHUKAITMOHHBIX
CETeH U CUCTEM

YMeeT BBIMOJIHATH MaTEMaTHYECKOE U
KOMITIObTEPHOE MOJIETUPOBaHIE 0OBEKTOB U
MPOLECCOB MHPOKOMMYHHUKAITMOHHBIX CeTei
Y MHTEJUIEKTYaJbHBIX PaJUOTEXHUUECKUX
CUCTEM

IIK-1.3. Bnaneer HaBBIKaMU
paboThI B cucTEMax
MaTEeMaTHYECKOTO U
KOMITbIOTEPHOTO
MOJICTTUPOBAHUS OOBEKTOB U
MIPOLIECCOB
MH(POKOMMYHHUKAIIMOHHBIX
CEeTeM U CUCTEM

JasieeT HaBbIKaMU paboThI B CUCTEMax
MaTEMaTUYECKOI0 ¥ KOMIIbIOTEPHOTO
MO/JICJIMPOBAaHMS OOBEKTOB U MPOLIECCOB
MH(POKOMMYHUKAITUOHHBIX CETeH 1
MHTEJUICKTYaJIbHBIX PaIUOTEXHUYECKUX

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpsl
Bunbl yueOHO nesTenbHOCTH
4acoB 4 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52
JIek1IMOHHBIE 3aHATUA 26 26
IIpakTHueckue 3aHATHS 26 26
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 56 56
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npenoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 26 26
[TonroroBka k 3auery 10 10
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 13 13
BrlinonHeHne MHANBUAYAIBHOTO 3a/1aHUS 7 7
OO0mas Tpya0eMKOCTh (B 4acax) 108 108
Oo0mas TpynoeMKkocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIINHBL U BUABI YYEOHOH 1eATeTbHOCTH
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Bcero gacos
Jlek. | Ilpak. | Cam. dopmupyemblie
HasBanus paznenos (TeM) JUCHUILIMHBI (Oe3
3aH., 4| 3aH., 4 | pad., 4 KOMIIETEHIIUH
9K3aMEHa)
4 cemecTp
1 OcHOBHBIE OHSTHS U ONIPEACIICHUS 4 - 6 10 [IK-1
MHTEIJIEKTYaJIbHBIX CUCTEM
2 OCHOBHBIE I10JIOKEHUS TEOPUU U 6 6 11 23 [K-1
KJIaccu(UKaus HCKYCCTBEHHBIX
HEHPOHHBIX CETEN
3 OCHOBBI MaIITUHHOTO OOYYCHUS 4 6 12 22 ITK-1
4 TlporpammHoOe obecriedeHre st 6 8 12 26 ITK-1
pa3paboTKU HEUPOHHBIX CeTeH
5 IlpuMeHeHre HEUPOHHBIX CETEH B 6 6 15 27 [K-1
PaZlMOTEXHUYECKUX CUCTEMAX
Uroro 3a cemectp| 26 26 56 108
Hroro| 26 26 56 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs
HaszBanus pazgenos | ConepikaHue paszenoB (TeM) AUCHUILUINHBI dopmupyemsle
(TeM) AUCUUTUIMHBI (B T.4. TIO JICKITUSIM) (neKUMOHHbIC KOMIIETCHIIUU
3aHATHUSA), U
4 cemecTp
1 OcHoBHbI€ OHATUS U | UHTEIUIEKTyalbHbBIE CUCTEMBI. 4 ITK-1
onpeaeneHus HckyccTBEHHBINM MHTEIIIEKT.
MHTEJUIEKTYJIbHBIX Hcropuueckue TEHACHIIMU B MALITUHHOM
cucTeM o0yueHnu. OCHOBHbIE HAIIPaBJICHUS
Pa3BUTHUS UCKYCCTBEHHOI'O UHTEIIEKTA U
WHTEJUIEKTYaJIbHBIX CUCTEM.
Hroro 4
2 OcHOBHBIE 110J10’k€HUS | OCHOBHBIE MOJIOKEHUS TEOPUU TEOPUU 6 IK-1
TEOpUHU U HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
KJaccuuKanus Knaccudukanus HeMpOHHBIX ceTeil.
HUCKYCCTBEHHBIX MHuorocnoitasiii nepcentpon. Cetu
HEHPOHHBIX CETEN Xonpunna n Xsmmunra. Cetu ¢
panuanbHBIMUA Oa3UCHBIMH (DYHKIHSIMH.
CBepTouHble HEHPOHHBIE CETH.
Hroro 6
3 OcHoBbI MatmHHOr0 | OO0II1ast ITOCTAHOBKA 3a4a4 MAIIMHHOTO 4 TIK-1
o0yueHus o0yuenus. Meronel 00yuenus. Meron
00paTHOrO PaCIpPOCTPAHEHUsI OLIHOKH.
ANTOPUTM CTOXaCTHUYECKOIO T'PaAMEHTHOTO
cmycka. 3a1auu KiaccupuKaum u
perpeccum.
HUroro 4
4
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4 IlporpammHoe [IporpamMHBI€e Cpenbl AJI U3YyYEHUsT OCHOB 6 [K-1
oOecrieyeHue Jyist HEHpOHHBIX ceTell. PazpaboTka HEHPOHHBIX
pa3paboTku HelpoHHBIX |ceTeit Python. O630p OCHOBHBIX
cerei oubmmorek Numpy, Keras, TensorFlow.
Pa3paboTka HEipOHHBIX CETe B
nporpaMMHoii cpene Matlab.
Hroro 6
5 IlpumeHeHue OOHapy:KeHue 1 pacro3HaBaHUE OOBEKTOB 6 [IK-1
HEHPOHHBIX CETEN B B CUCTEMAaX TEXHUYECKOTO 3PEHUS.
PaIMOTEXHUYECKUX OOHapy:KeHue 1 pacro3HaBaHUE 0OOBEKTOB
CUCTEMAX Ha paJMO0JIOKAIIMOHHOM H300paXKeHUH!,
IIOJIyYEHHOM C ITIOMOIIBIO
pazvoJIOKallMOHHOIO CUHTE3UPOBAHHUS
aneptypsl. [IpuMeHeHre HEUPOHHBIX ceTen
JUISl PEILIEHNUS 3a]]a4 PaclO3HABAHMS
00BEKTOB U KJIaCCH(PUKALIUU TPACC MPH
00paboTKe BTOPUYHON PaHOTOKAIIMOHHON
uHpopmanuu. PacrioznaBanue u
knaccudukanus 00beKTOB 0
pazroJIOKallMOHHBIM IIOPTPETaM C
IIPUMEHEHUEM HEUPOHHBIX CETEH.
Utoro 6
Uroro 3a cemectp 26
Hroro 26
5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
HasBanwus paznenos (Tem) HanmeHnoBaHue npakTHUECKUX Tpynoemkocts, | opmupyembie
JUCHUTUTUHBI 3aHSATHUN (CEeMHUHAPOB) q KOMIIETEHIINH
4 cemecTp
2 OCHOBHBIE MOJIOKEHHUS CTpyKTypa HEHPOHHBIX CETEM. 6 ITK-1
TEOPHH ¥ Ki1acCUpUKAIUS MHOTrOCI0MHBIN NEPCENTPOH.
HMCKYCCTBEHHBIX HEMPOHHBIX |CBEPTOYHBIE HEUPOHHBIE CETH.
cerei Hroro 6
3 OcHOBBI MAIIMHHOTO MeToap! 00y4eHus HEHPOHHBIX 6 ITK-1
o0yueHHs cereil. MeTto oOpaTHOTO
pacnpocTpaHeHus OMUOKH. 3a1aun
KJIACCU(UKAIIUU ¥ PETPECCHH.
Hroro 6
4 IIporpammHOe Pa3paboTka HEHpOHHBIX ceTel Ha 8 ITK-1
obecnieuenue A pazpadotku | Python ¢ ncnons3zoBanuem
HEUPOHHBIX CETEU o6ubmamorek Numpy, Keras,
TensorFlow.
Htoro 8
5 Ilpumenenue HelpoHHbIX | [IpuMepbl IpuMeHEHU HEMPOHHBIX 6 ITK-1
ceTell B PaAMOTEXHUYECKUX |CETEH B PaIUOTEXHUYECKUX
cUCTeMax CUCTEMaX.
Hroro 6
Uroro 3a cemectp 26

CornacoeaHa Ha noptane Ne 71537




Uroro

26

5.4. JlabopaTopHbIe 3aHATHS

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauna 5.6. — Bunabl camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN
HasBanus pasznenos Braer . Tpynoemkocts, | Dopmupyemslie
(TeM) AHCIHIAHbI CaMOCTOSITENILHOU o KOMITCTCHIIIH DopMBbI KOHTPOJIS
paboThI
4 cemecTp
1 OcnoBnble nousitusa |Iloaroroska k 4 IK-1 TectupoBanue
U onpeeeHus TECTUPOBAHUIO
HHTCIUICKTy aJIbHBIX [ToaroroBka k 3auety 2 ITK-1 3auér
CHUCTEM Htoro 6
2 OCHOBHBIE [Toxroroska k 4 IK-1 TectupoBanue
MOJIOKEHUSI TEOPUU U | TECTUPOBAHUIO
K1acCHpUKaIms Beimonnenue 5 ITK-1 [IpakTrueckoe
HCKYCCTBCHHBIX MPaKTUYECKOTO 3aJlaHue
HEHUPOHHBIX CeTel 3a7aHus
[ToaroroBka k 3auery 2 TIK-1 3auéT
Hroro 11
3 OcHoBbl MammHHOTO |IToATOTOBKA K 6 ITK-1 TectupoBanue
00y4eHus TECTUPOBAHUIO
Brinosnnenue 4 ITK-1 [IpakTrueckoe
MIPaKTUYECKOIO 3a/1aHHe
3a/1aHMS
ITogroroska k 3auery 2 ITK-1 3auér
Uroro 12
4 [IporpammHoe [ToaroroBka k 6 ITK-1 TectupoBanue
obecrieyeHue Jyist TECTUPOBAHUIO
paspaboTku Beinonnenune 4 ITK-1 IIpakTrueckoe
HEHUPOHHBIX CeTeH MIPAKTUYECKOTO 3aJlaHue
3a/1aHUs
ITogroroBka k 3auery 2 ITK-1 3auér
Hroro 12
5 Ilpumenenue [Toxroroska k 6 IK-1 TectupoBanue
HEHWPOHHBIX CETEH B TECTUPOBAHUIO
paguOTEXHUICCKUX Brimonnenne 7 I1K-1 NunuBunyansHOE
CUCTEMax WHIUBUYaJIbHOTO 3aJIaHUE
3a/laHus
[ToaroroBka k 3auery 2 T1K-1 3auéT
Hroro 15
Hroro 3a cemectp 56
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Hroro | 56

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU

dopMupyemble Bunpl yueOHOI AeSITeIbHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH. |IIpak. 3aH.|Cam. pa0.
IIK-1 + + + 3auér, UHaquBHlyanbHOE 3a1aHKE,
IIpakTnueckoe 3ananue, TectTupoBaHue

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXcs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpecTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. N MaxkcumanbHbIA
MaxkcumanbHbII MaxkcumanbHbII
0a 3a meproa Bcero 3a
@DopMBI KOHTPOJIA 6am1 Ha 1-yto KT ¢ | 6amn 3a nepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ cemMecTpa
4 cemecTp
3auér 5 5 5 15
NuauBunyanbHoe 10 10 10 30
3a/1aHue
[TpakTueckoe 3aaHue 10 10 10 30
TectupoBanue 5 10 10 25
HToro MakcumyM 3a 30 35 35 100
HEPUOL
Hapacraromum utorom 30 65 100 100

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

[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecder 6aIoOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

Bamibl Ha JaTy TEKyLIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB 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 0Q/1JI0B B TPAAUIIMOHHYI0 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
Hrtoroas cymma 6asios,
Onenka YUYUTBIBACT 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 (ynoBieTBOPUTENTHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Kyapssues, B. b. UntennexkryanpHble CUCTEMBI : YUeOHHK U NPAaKTUKYM 1 By30B / B. b.
Kynapssues, 2. O. I'acanos, A. C. [logkon3un. — 2-e u3a., ucnp. u gon. — Mocksa : M3gaTenbcTBo
KOpa#iT, 2020. — 165 c. [DnexTpoHHBH pecypc]: — Pexum pgocrtyma:
https://urait.ru/viewer/intellektualnye-sistemy-452226#page/l.

2. beccmepthbiif, Y. A. MHTemiekTyallbHble CUCTEMBI | YYEOHUK U IPAKTUKYM Jiis By30B / U. A.
beccmeprthbiii, A. b. Hyrymanosa, A. B. IlnaronoB. — Mocksa : U3natensctBo FOpaiit, 2020. — 243 c.
[DnmexkTpOHHBI I pecypc]: — Pexum gocTtymna:
https://urait.ru/viewer/intellektualnye-sistemy-451101#page/l.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. CrankeBuy, JI. A. HTenneKkTyaabHble CUCTEMbI U TEXHOJOTUH : yUeOHUK U MPAKTHKYM IS
By30B / JI. A. CrankeBu4. — 2-e u3a., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. — 495
c. [DNEeKTPOHHBIH pecypc]: — Pexuwm apoctymna:
https://urait.ru/viewer/intellektualnye-sistemy-i-tehnologii-530657#page/1.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. T'opbauenko, B. . UHTEeNNEeKTyanbHBIE CUCTEMBI: HEUYETKHE CHUCTEMBl U CETH : y4eOHOE
nocobue s By30B / B. U. 'op6auenko, b. C. Axmeros, O. FO. Ky3nenoBa. — 2-¢ u3f., UCIp. v 0. —
MockBa : U3zgatensctBo FOpaiit, 2023. — 105 c. [DnekTpoHHbIN pecypc]: — Pexum moctyna:
https://urait.ru/book/intellektualnye-sistemy-nechetkie-sistemy-i-seti-514580.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIY
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKHEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PabOThl 00YYaIOLIHXCS
U3 YKCia JUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHUSM HUX 3[0POBbS U BOCHPUATHS HHOOpPMALIUY.

JI1s JIMI ¢ HAPYIIEeHUSIMH 3PEeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUIECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bI JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00palaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa OoTKpHIT gocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
8.1. MatepuabHO-TeXHHYECKOe H IPOrpaMMHoe obecriedeHue sl JTeKINOHHBIX 3aHATHI

Jns npoBeneHUs 3aHATHN JIEKIIMOHHOT'O THIIA, TPYIIIOBBIX U MHAWBHUAYAJIBHBIX KOHCYJIbTALUH,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTeCTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTaTOYHBIM
KOJIMYECTBOM IIOCAIOUHBIX MECT JJi y4eOHOM rpyIbl, 000py10BaHHAs JOCKOM U CTaHIapTHON yueOHOM
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MeOenpto. iMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMAaTUYCCKHE WILTIOCTPAIMH IO JICKIIMOHHBIM pa3zesiaM TUCIIHILTHHEI.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas nabopatopus MHGOPMAIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOTrO TUIA, yueOHAst ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHHE i KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 423 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpusogom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaniMa I10 IEPUMETPY;

- IIpoextop NEC «M361X»;

- Cuctemnsbiit 610k (16 1mIT.);

- Monwutops! (16 mrT.);

- KomnsroTep;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Google Chrome;

- OpenOffice;

- Scilab;

8.3. MaTepI/IaJ'II)HO-TeXHI/I'-leCKOC U IIporpaMmmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU pabOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

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

- 634034, Tomckast o6nactsb, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroLerocs 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHKCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
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MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U Apyrue TEXHUYECKUE CpeacTBa
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
1 OcHOBHBIC TOHATHUS U [K-1 3auét ITepeuens BOIpOCOB AJist
OnpeeaeHUs 3a4era
MHTCJUICKTYJIbHBIX CUCTEM TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3aJaHUI
2 OCHOBHBIE MOJIOKEHUS [IK-1 3auét [Iepeuens BOIIPOCOB 1Jist
TEOpUU U Kiaccuurarms 3adera
HCKYCCTBCHHBIX HCHPOHHBIX [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
ceren 3a/1aHNe
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3a/laHUN
3 OcHOBBI MaIIMHHOTO [K-1 3auér [Iepeuyens BonpocoB i
00yueHus 3a4yeTa
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
4 Ilporpammuoe obecnieuenune | I1K-1 3auér [Iepeuens BonpocoB i
JUIsl pa3paboTKU HEMPOHHBIX 3a4era
cerein [IpakTHueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 IlpuMeHeHre HEMPOHHBIX [IK-1 3auér [Iepeuens BonpocoB it
CeTel B paAMOTEXHUYECKHUX 3adeTra
cucTemMax NunuBunyansHoe |[IpuMepHbIil nepeueHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUN
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

[xana oneHku cHPOPMUPOBAHHOCTU OTACIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeeHa B Tabnuue 9.2.

Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO
JTUCIUILTNHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. MckyccTBEHHBIN MHTEIJIEKT 3TO. BapuaHThl oTBETA:
1) HanpaBieHue, KOTOPOE MO3BOJISET PellaTh CIOKHbIE MaTeMaTHYeCKHe 3aJaul Ha S3bIKax
IPOrpaMMUPOBAHMS;
2) HampaBiieHUE, KOTOPOE MO3BOJISIET pellaTh UHTEJUIEKTyalbHbIE 3aa4ll Ha MOJIMHOXKECTBE
€CTECTBEHHOT'O SI3bIKa;
3) HampaBJeHHE, KOTOpOE€ MO3BOJIAET peulaTh CTATUCTHYECKHE 3aJaud Ha s3bIKax
IPOrpaMMUPOBAHMS;
4) HanpaBieHUE, KOTOPOE MO3BOJSET peuIaTh CI0KHbIE MaTeMaTUYECKUE 3a/1aul Ha A3bIKax
MIPEJICTABICHUS 3HAHUM.

2. Kto co3nan ocHoBomoJsaraiomue paboTel B 00JIaCTU MCKYCCTBEHHOTO HMHTEJJIEKTa -
knbepHeTrke? BapuaHThl oTBETA:
1) Paitmonn Jlymmmii;
2) Hopbept Bunep;
3) JleitOHwMI;
4) Jlexapr.

3. Kakumu xapakTepHbIMU OCOOEHHOCTSIMU 00JaJal0T CUCTEMbl UCKYCCTBEHHOI'O MHTEJIEKTa?
BapuanTe! oTBeTa:
1) 06paboTKa JaHHBIX B CHMBOJILHOH (hopMeE;
2) 00paboTKa JaHHBIX B YUCIOBOM (popmarte;
3) mpUCyTCTBHE YETKOTO allTOPUTMA;
4) HEOOXOIMMOCTh BBIOOpA MEXAY MHOTMMHU BapHaHTaMHU.

4. HayyHoe HampaBj€HHE, CBA3aHHOE C MONBbITKaMH (OpManTnu30BaTh MBILIJIEHUE YellOBEKa
Ha3bIBaeTcs ... BapuaHThl oTBeTA:
1) mpeacTaBiaeHUEM 3HAHMIA;
2) HEUPOHHOM CETHIO;
3) SKCTIepTHOM CUCTEMOI;
4) UCKYCCTBEHHBIM UHTEIJIEKTOM.

5. Kak na3piBaercsa o6nacTh MHGOPMAIIMOHHONW TE€XHOJIOTUH, U3yYarollasi METO/bl IPEBPAIlCHHS
3HaHHWI B 00BEKT 00pabOTKHU Ha KoMITbIoTepe? BapuaHThl oTBETA:
1) Teopust aBTOMaTU3UPOBAHHBIX CUCTEM YTIPaBJICHMUS,
2) Teopusi CUCTEM YTNpaBJIeHUs 0a3aMu JTaHHbBIX;
3) uHKeHepus 3HAHUIA;
4) Teopust OOJBITUX YHCET.

6. Ykaxute ocHOBHbIe KOHUENIMH pazsutuss CUN? Bapuantsl oTBeTa:
1) UHTENIEeKT - YMEHHE periaTh CIOXKHBIC 3a1a49H;
2) HTENNeKT - CHOCOOHOCTh CUCTEM K 00YUYEHHUIO;
3) UHTENNeKT - BO3MOXXHOCTh B3aUMOJICHCTBHUS C BHEIIIHUM MHPOM;
4) HTennekT - yMeHHE pelaTh CIO0XKHbIE 3aJ1a4d U UHTEJIEKT - CIIOCOOHOCTh CUCTEM K
00y4eHHI0.

7. Ot 4yero 3aBUCHUT MTOBEICHUE HEUPOHHOM ceTh: BapuaHThl oTBETA:!
1) ot dopmbl HyHKIHH BO30OYKICHNUS,
2) OT BECOBBIX KOA(PPHUITUEHTOB;
3) OT KOJIMYECTBAa HEUPOHOB;
4) OT UCTIOJIB3yEMOM OMOTOTHYECKON MOJIEIIH.

8. Ilepeuncnute cBoiicTBa HeilpoceTeil: BapuaHThl oTBeTA:
1) 0TKa30yCTONYHBOCT;
2) crmocoOHOCTh K O0YYEHHIO;
3) BbICOKast pabOTOCIIOCOOHOCTH;
4) BBICOKasi TOUHOCTb;

9. Kewm 6b11 n300peTeH nepcentpoH? OTBeET:
1) Paitmonn Jlymmmii;
2) Hopbept Bunep;
3) JleitOHwMI;
4) ®.Pozenobmnar.

10. [lepeuncnure mMpU3HAKU, KOTOPBIMU JOJKHA 00JanaTh 3ajaya, 4YToObl ObLIa MPUMEHEHA

HEWpOHHas ceTh: BapuaHThI oTBeTa: 1) OTCYTCTBHE aTOPUTMA;
2) He 6oJbIIOi 00BeM HH(MOPMAITUH;
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3) HaKOIJIEHO TOCTATOYHO MHOT'O MTPUMEPOB;

4) MoJHBIC TaHHBIE;

5) npoTHUBOpEUHBHIE JaHHBIE.

[lepeunciute OCHOBHBIE TUITBI TOMOJIOTMU HEUPOHHBIX ceTel: BapuaHThl oTBETA:
1) napasiensHOE pacpoCTpaHEHHE;

2) mpsiMO€ pacrpoCTpaHEeHHUE;

3) obpaTHOE pacpOCTpPaHECHHUE;

4) curmouanbHOE PaCIpPOCTPAHEHHUE.

[Iporno3upoBanue - 310? BapuaHnTtsl oTBETA:

1) IIpenckazanue mMocaeACTBUM HEKOTOPBIX COOBITHI MIIH SIBJICHHI HA OCHOBAHHH UMEIOIIINXCS
JTAHHBIX;

2) AHau3 OTKJIOHEHHUS HEKOTOPBIX COOBITUI WIIH SIBICHUH;

3) ®opMHpoOBaHUE 0KUIACMBIX U3MCHCHUH TaHHBIX;

4) Ilporecc cooTHECEHHsI O0BEKTA C HEKOTOPHIM M3BECTHBIM KJIACCOM OOBEKTOB.
Junarnoctuka - 310? BapuaHTsl oTBeTa:!

1) [Iporecc cooTHECEHU 0OBEKTA C HEKOTOPHIM U3BECTHBIM KJIACCOM OOBEKTOB;
2) OOHapy’KeHHE HEUCTIPABHOCTEH B HEKOTOPBIX CUCTEMAX;

3) OTKJI0HEHHE HEKOTOPBIX TEXHUUYECKHUX MapaMeTPOB OT HOPMBI;

4) AHanu3 OTKJIOHEHHMS TEXHHUYECKUX MapaMeTpoB OT 3aJaHHBIX C IEJbI0 ONpeaeIeHUs
HEUCIPaBHOCTH.

Kaxkue OwiBatoT Heliponbsl? BapuaHThl oTBeTa:

1) PenenropHbie 1 MPOMEKYTOUHBIC,

2) DddexTopHbIE U PELENITOPHBIC,

3) [IpomexxyTounsie 1 3hPEeKTOpHBIE;

4) PenienitopHebie, 3G (HEKTOPHBIC U POMEKYTOUHBIC.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

HNuTemnekryanbHbple CUCTEMBI. MCKyCCTBEHHBI MHTEIUIEKT. MICTOpUYECKHE TEHACHUUU B
MaIlMHHOM O0YYEeHHUHU.

OCHOBHBIE HaNpaBJICHUS PA3BUTHUS HCKYCCTBEHHOTO MHTEIUIEKTA U MHTEIICKTYAIbHBIX CUCTEM.
OCHOBHBIE TIOJIOKEHUSI TEOPUU TEOPUU UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Knaccugukarus HeHpOHHBIX CETEH.

MHOroCnoiHbIi NEPCENTPOH.

Heiiponnsie cetn Xondunna 1 XsMMHHTa.

Cet ¢ paguaabHBIMU 0a3UCHBIMHU (DYHKITUSMH.

CBepTouHbIC HEHPOHHBIE CETH.

OO1as mocTaHOBKA 3a/1a4 MAIIMHHOTO 00yueHHs. MeToibl 00yueHusl.

Metona 00paTHOTO pacpoCTpaHEHUS OLTHOKH.

AJNTOPUTM CTOXaCTUYECKOTO IPATUSHTHOTO CITYCKa.

Pemenue 3anau knaccu(ukanum U perpeccum.

IIporpaMMHBIE Cpelbl JIs U3YyUYEHUsT OCHOB HEMPOHHBIX CETEH.

PaspaboTka nHeliponHbsix ceteil Python. O630p ocHoBHBIX O6uOaMoTexk Numpy, Keras,
TensorFlow.

Pa3paboTtka HelipoHHBIX ceTell B mporpaMMHoi cpeae Matlab.

IIpuMeHeHre HEUPOHHBIX CETEH B PAIUOTEXHUYECKUX CUCTEMAX.

OO6HapyKeHue U pacro3HaBaHUe OOBEKTOB B CHCTEMaX TEXHHUUYECKOTO 3PCHHUS.

ObHapyxeHue U pacro3HaBaHue 00BEKTOB Ha PAIUOJIOKALMOHHOM H300PaKECHUH, TOTYYCHHOM
C TIOMOUIBIO PAIMOJIOKAIIMOHHOTO CUHTE3UPOBAHUS allePTYPHI.

[I[puMeHeHNe HEHPOHHBIX CETEH A pelmeHHs 3aJay paclno3HaBaHUS OOBEKTOB U
KJaccu(uKauy Tpace npu o0paboTKe BTOPUYHON paaHoIOKAIIMOHHON HH(pOpMAIUH.
Pacno3naBanue u kiaccudukanus oOBEKTOB MO PaJMOJIOKALMOHHBIM MOPTpPETaM C
IIPUMEHEHUEM HEUPOHHBIX CETEH.

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

. CtpykTypa HEMpOHHBIX ceTeil. MHOrOCI0MHBIN EPCENTPOH.
. CBepTOUHbBIC HEPOHHBIE CETH.
. MeTonapl o0y4deHUsT HEUPOHHBIX ceTell. MeTox 00paTHOTO pacmpoCTPaHECHHS OMUOKHU. 3amaun
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KJIacCU(PUKAIIMKA U PETPECCUH.

4. Pa3zpaboTka HelipoHHBIX ceTeil Ha Python ¢ mcnmonp3oBanmem Oubiamorek Numpy, Keras,
TensorFlow.

5. IlpuMepbl TpUMEHEHUSI HEUPOHHBIX CETEH B PAAMOTEXHUYECKUX CHCTEMAX.

9.1.4. IlpuMepHBIii IepeYeHb BAPMAHTOB MHAUBHUAYAJIbHbBIX 32JaHUI

1. Pa3paborath CTpYKTYpy HEHUPOHHOW CETU NI PEIICHUS 3aJay paclo3HaBaHUsS OOBEKTOB B
CHUCTEMaxX TEXHUYECKOI'O 3PEHUS.

2. Pa3paborath CTpyKTypy HEHPOHHOU CETH ISl pEIICHHS 3a/ad paclio3HaBaHHS OOBEKTOB Ha
PaIMoOIOKALIMOHHOM H300pakeHUH, OJTYyYeHHOM ¢ nioMolnisio PCA.

3. Pa3paborarh CTpYKTypy HEMpPOHHOH CeTH ISl pelieHus 3a7ad KiIacCU(PUKAIUHU Tpacc MpHu
00paboTKe BTOPUUHON PaJHOIOKAIMOHHONW HHPOPMALIUU

4. PazpaboraTth CTPYKTYypy HEHpPOHHOW CETH IJs pEIIEHUs 3ajJad paclo3HaBaHHUSA H
KJaccu(UKauy 0ObEKTOB 0 PaIMOIOKAIIMOHHBIM MTOPTPETaM.

5. PazpaboTaTth CTPpYKTYpy HEHpPOHHOW CETH IJIs pEHICHUs 3ajad pacmo3HaABAHUS U
KJaccu(UKaluy Leiel B pagroIoKalHOHHBIX CUCTEMAX.

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, Mpernoiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce nzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHEeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIBHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HauYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuara;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYECHUS
C HapylmeHusIMH cIyxa TecTsl, MUCbEMEHHBIE IIperMy11eCTBEHHO TUCEMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.

CornacoeaHa Ha noptane Ne 71537

15



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC
nportokon Ne 5  or« 1 » 12 2022r.

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce

3aBemyromuii Beiyckaromnieit kag. PTC A.A. MemepsikoB  CoriacoBaHo,
5bbb058c-a625-4513-
8e7f-25eb16694704

3aBenytomuii obecrnieunBatomieit kag. PTC A.A. MemepsikoB  CoriaacoBaHo,
5bbb058c-2625-4513-
8e7f-25eb16694704

N.0O. nayasibHUKA y4eOHOTO yIpPaBIICHUS N.A. Jlapuommna CoriacoBaHo,

¢3195437-a021-4972-
a7c6-abbeelf21e73

IKCIIEPTHBI:

Houent, xad. PTC

B.A. I'pomoB

CornacoBaHno,
bbaa5b2b-4¢38-4841-
a5bb-85f9ddafe277

Crapmuii mpenonaBarens, kag. PTC

J1.0. HoznpeBaTbix

CormnacoBano,
bd0039b0-9¢48-4859-
9803-60c9ddba7116

PA3PABOTAHO:

Houent, PTC

B.1O. Kynpuig

Pazpabotano,
f0e626a3-6ea8-403e-
b1f0-7853257136b0
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