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1. O01mue MoJI0KeHu s

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. O3HakoMIIcHHE CTYACHTOB C TCOPECTUUCCKUMHU OCHOBAMHU CUCTEM HCKYCCTBECHHOI'O MHTCIIJICKTA

(UN).

2. ®opMUpOBaHUE y CTYJIEHTOB KOMIIETEHLIHH, MO3BOJAIONIUX CAMOCTOSATEIbHO CO37aBaTh 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.
Monynb quctuminH: Moays crienanu3anuy (major).

HNunexce nucuumaunel: b1.B.02./1B.01.01.13.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

IIK-6. Criocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOJICTTUPOBAHUE
00BEKTOB U MPOIIECCOB,
B TOM YHCJIE C
HCIIOJIb30BaHHEM
MAaKeTOB TPUKIIATHBIX
porpaMm

I1K-6.1. 3naeT meToanI U
AJTOPUTMBI MOJICTTUPOBAHHMS
MIPOIIECCOB B
PagMOdTIEKTPOHUKE,
PAIMOTEXHUYECKUX CHCTEMAax
1 yCTPOMCTBAX

3HaeT METO/IbI U aJITOPUTMBI MOJICITUPOBAHHS
MPOIIECCOB B PAINOIJICKTPOHUKE U
MHTEJUICKTYaJIbHBIX PaIHOTEXHUIECKUX
cucTeMax

I1K-6.2. YMeeT 1oJIb30BaTHCS
THITOBBIMH METOJIUKAMH
MOJIETTUPOBAHUS OOBEKTOB U
MIPOLIECCOB

YMeeT MoyIb30BaThCsl TUIIOBBIMU METOIUKAMHU
MOZACIIMPOBAHUSA UHTCIJICKTYAJIbHBIX
PaAuOTCXHUYCCKUX CUCTEM

I1K-6.3. Bnaneet cpencrsamu
pa3paboTKu U CO3/IaHus
WMUTAIIMOHHBIX MOJICNIEH C
MOMOIIBIO CTAHIAPTHBIX
MaKETOB MPUKJIATHBIX
nporpaMm

Braneer cpenctBamu pa3pabOTKH U CO3IaHHS
UMUTAIUOHHBIX MOIIeHeﬁ C IOMOIIIBIO
CTaHAAPTHBIX MMAaKCTOB MPHUKIIAAHBIX
mnporpamMmm i Co3JaHnud HHTCIIICKTYAJIbHBIX
PaAuOTCXHUYCCKUX CUCTEM
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.
Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.
Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH
Bceero | Cemectpsl

gacoB |10 cemectp

Bunbl yueOHOI nesTenbHOCTH

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 56 56
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 10 10
BrIinosiHeHUE TPAKTUUECKOTO 3aJaHUS 21 21
[ToaroroBka Kk 3amuTe oT4eTa 1o JabopaTopHO padboTe 8 8
[ToaroroBka k 1abopaTopHOii paboTe, HalMCaHUE OTYETA 12 12
BrlInonHeHne MTHAMBUAYAIBHOTO 3a1aHUS 5 5
IToaroroBka M caava 3K3amMeHa 36 36
Oo0mas TpyAoeMKOCThb (B Yacax) 144 144
O0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUIaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus pasnenos (Tem) faiK' [Tpak. | JIa6. | Cam. Bcer(c(;:gacos dopMupyemsbie
NUCIUAILINHBL ” | 3aH., 9 | pab. |pab., q KOMIIETEHIINHT
q AK3aMeHa)
10 cemecTp
1 OcHOBHBIE OHSTHS U ONIPEAEIICHUS 2 - - 2 4 I1IK-6
MHTEIJIEKTYaJIbHBIX CUCTEM
2 OCHOBHBIE I0JIOKEHUS TEOPUHU U 4 4 4 15 27 [1K-6
KJaccu(UKaIus HCKYCCTBEHHBIX
HEHPOHHBIX ceTel
3 OCHOBBI MalTUHHOTO OOYYCHUS 4 4 4 15 27 I1K-6
4 TIporpammHOe obecriedeHue JUIst 4 6 4 15 29 I1IK-6
pa3pabOTKU HEUPOHHBIX CETeH
5 IlpuMeHeHre HEMPOHHBIX CETEN B 4 4 4 9 21 [1K-6
PaZMOTEXHUYECKUX CUCTEMAX
Hroro 3a cemectp| 18 18 16 56 108
Hroro| 18 18 16 56 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanre pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprxanue pa3ienoB (TeM) TUCIUTUIAHEI (B T.4. TIO JICKIUSIM)
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TpynoemkocTs

HazBanus paznenoB | Coaeprkanue pa3aeioB (TeM) JUCIUTUTMHBI dopmupyemble
(TeM) DUCUIUTUIMHBI (B T.4. TIO JIGKITUSIM) (IeKUHOHHEIC KOMIIETEHIINU
3aHATHUSA), U
10 cemecTp
1 OcHoBHbI€ OHATUA U |IHTENIEKTyalIbHBIE CUCTEMBI. 2 [1K-6
Olnpee/IeHus HckyccTBEeHHBIN UHTEIJICKT.
WHTEIJIEKTYalbHBIX Hcropuyeckue TeHASHIINN B MAITUHHOM
CUCTEM o0ydeHnu. OCHOBHBIE HANIPaBICHUS
pa3BUTHSI UCKYCCTBEHHOT'O MHTEIJIEKTA 1
WHTEJJIEKTYallbHBIX CUCTEM.
Hroro 2
2 OcHoBHbI€ MOJI0kKEHUS | OCHOBHBIE MTOJIOKEHUSI TEOPUU TEOPUHU 4 I1K-6
TEOpPUHU U HUCKYCCTBEHHBIX HEMPOHHBIX CETEM.
Kiaccuukanus Knaccudukanmsi HEHpOHHBIX CETEeH.
HCKYCCTBEHHBIX MHuorocnoitHelil nepcentpoH. Cetn
HEUPOHHBIX CeTen Xondunga u Xommunra. Cetu ¢
pamuanbHBIMU 0a3UCHBIMHU (QYHKIIUSIMH.
CBepToUHBIE HEHPOHHBIE CETH.
Hrtoro 4
3 OcHoBbl MamuHHOTO | O0IIIast MOCTaHOBKA 3a]1a4 MAIlIMHHOTO 4 [TK-6
0o0yueHus oOyuenus. Metozsl o0yuenus. Metog
00paTHOTO PACIPOCTPAHCHHMSI OIITHOKH.
AJNTOPUTM CTOXACTHYECKOTO TPAJAMNCHTHOTO
crycka. 3aja4yn Kiaccupukanum u
perpeccuu.
Htoro 4
4 IIporpammHoOe IIporpaMMHBI€e Cpenbl AJIs U3Yy4YEHUsT OCHOB 4 [1IK-6
o0ecrieyeHue A HellpoHHBIX ceTell. Pa3paboTka HEHPOHHBIX
pa3paboTku HeilpoHHBIX |ceTeit Python. O630p 0CHOBHBIX
cerei oubmmorek Numpy, Keras, TensorFlow.
Pa3paboTka HEHpOHHBIX ceTel B
nporpamMMHoii cpene Matlab.
Hroro 4
5 Ilpumenenue OOGHapy’KeHHe U pacro3HaBaHHE 0OHEKTOB 4 I1K-6
HEUPOHHBIX CETEH B B CHCTEMaX TEXHUYECKOTO 3PECHMUSI.
PAIMOTEXHUYECKHUX OOGHapy’KeHHe U pacro3HaBaHHE 0OHEKTOB
cUcCTeMax Ha paJuoJIOKAIMOHHOM H300pakeHuH,
MOJIyY€HHOM C ITOMOIIBIO
PaAMOIOKAIIMOHHOTO CHHTE3UPOBAHUS
aneptypsl. [I[pumeHeHre HEHPOHHBIX CETEH
JUISL peIlIeHus 3a]1a4 pacro3HaBaHUSI
00BEKTOB M KJIacCUpUKAIIUU TpacC MPU
00paboTKe BTOPUYHOMN PaIMOTOKAIMOHHOM
nHpopmanuu. PacriosHaBanue u
KJIaccuuKamnus 0ObEKTOB 10
PaAMOIOKAIIMOHHBIM MTOPTPETAaM C
MPUMEHEHUEM HEHPOHHBIX CETEH.
Htoro 4
Hroro 3a cemectp 18
Hroro 18
4
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HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem) HanmeHnoBanue nmpakTH4eCKuX Tpynoemkocts, | @opmupyemblie
JTUCIUILTAHBI 3aHATUN (CEeMHHAPOB) q KOMIIETEHIIUU
10 cemecTp
2 OCHOBHBIE I0JIOKEHUS CtpyKTypa HEHPOHHBIX CETEH. 4 ITK-6
TEOPHH U KITacCUPUKAIISL MHOroCI0HBIN NIEPCENTPOH.
UCKYCCTBEHHBIX HEUPOHHBIX |CBepTOYHBIE HEHPOHHBIE CETH.
ceteit Utoro 4
3 OCHOBBI MaIIMHHOTO Metozab! 00y4eHns: HEMPOHHBIX 4 ITK-6
o0yueHus cereil. MeTo oOpaTHOTrO
pacnpocTpaHeHHsl OIMOKH. 3a1aun
KJIacCU(DMKALIMU U PETPECCUH.
Uroro 4
4 [IporpammHoe Pa3paboTka HEMpOHHBIX ceTel Ha 6 I1K-6
obecnieuenue 11 pazpadbotku | Python ¢ ncronszoBanuem
HEHWPOHHBIX CETeH oubmmorex Numpy, Keras,
TensorFlow.
Uroro 6
5 Ilpumenenvie HeWpOHHBIX  |[IpuMepsl IpUMEHEHHsT HEUPOHHBIX 4 ITK-6
CETEH B PAAMOTEXHUYECKUX |CETEH B PAAUOTEXHUUYECKUX
cUCTEMax CUCTEMAX.
Hroro 4
Hroro 3a cemectp 18
Uroro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
HazBanus pa3nenos (Tem) HanmenoBanue dopmMmupyemsbie
IUCIIAIIINHEI nabopaTopHBIX paboT Tpynoemkocts, u KOMIIETEHIIUHU
10 cemecTp
2 OCHOBHBIE MOJIOKEHUS TEOPUH U | MHOTOCTIOMHBIN MEPCENTPOH. 4 I1K-6
KJ1acCU(UKaLUs UCKYCCTBEHHBIX
HEUPOHHBIX CeTel Hroro
3 OcHOBBI MaMIMHHOTO 00y4YeHHs |MeToa 0OpaTHOTO 4 [1IK-6
pacipoCcTpaHeHUs OLTUOKU
Htoro 4
4 TIIporpammuoe obecnieueHue s | CBepTouHas HEHPOHHAS CETh 4 I1K-6
pa3pabOTKH HEHPOHHBIX CETEH Htoro 4
5 [Ipumenenue HeHpOHHBIX ceTell |Pacno3HaBaHre 0OBEKTOB C 4 I1K-6
B PaJIUOTEXHUYECKUX CUCTEMAX IIPUMEHEHNEM HEUPOHHOU
CeTH
Hroro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / kypcoBasi pabora
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabnure 5.6.
Tabymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMbIC KOMIETECHITUN
Bunbr
HazBanus paszaenos . Tpynoemkocts, | Popmupyemsbie
(TeM) AMCIHITHHDI CaMOCTOSITENIbHOM 4 KOMITETCHIIHI @DopMBbI KOHTPOJIS
paboThI
10 cemecTp
1 OcnoBnbie nousiTus |[loaroroBka k 2 [1K-6 TectupoBanue
U OTIpeIeTICHUS TECTUPOBAHUIO
I;III/I{;F:;I;/IIGKTyaHI)HBIX Troro 5
2 OCHOBHEBIE IToaroroBka k 2 T1K-6 TectupoBanue
MOJIO’KEHUS TEOPUU U | TECTUPOBAHUIO
KJIaCCH(HUKALS Boinonnenue 7 I1K-6 IIpakTnueckoe
HCKYCCTBEHHBIX MPaAKTUYECKOIr 0 3aJaHust 3aJaHue
HEHPOHHBIX CeTeH [ToAroTOBKA K 3aIUTE 2 I1K-6 3amura oT4eTa 1o
oTyeTa 1o nabopaTtopHoit
nabopatopHoi paboTe pabote
[TonroroBka K 4 [1K-6 JlaGopaTopHas
nabopaTopHol pabore, pabora
HamucaHue oT4era
Hroro 15
3 OcHoBBI [ToaroroBka k 2 [IK-6 TectupoBanue
MaIIHHHOTO TECTUPOBAHUIO
00y4CHMs Beinosinenue 7 [IK-6 [IpakTrueckoe
MIPAKTUYECKOTO 3a/IaHus 3aJlaHue
[ToxroroBka K 3ammre 4 [1K-6 3ammra oT4yeTa 1no
oTYera 1o nabopaTopHOI
nabopaTopHoii pabote pabote
[ToaroroBka k 2 [1K-6 Jlaboparopnas
nabopatopHoi pabore, pabora
HaIlMCaHUE OTYEeTa
Hroro 15
4 IIporpammHoOe ITogroroska k 2 I1K-6 TectupoBanue
oOecrieueHue ais TECTUPOBAHUIO
paspaboTku Brimonnenue 7 [IK-6 [IpakTHueckoe
HEHPOHHBIX CeTeH NPaKTHYECKOTO 3aaHuUs 3a7aHue
IToaroroBka k 3amure 2 T1K-6 3amura oTueTa mno
oTyeTa 1o nabopaTtopHoit
nabopaTopHol padbore pabote
[ToaroroBka k 4 ITK-6 Jlaboparopuas
nabopaTopHoii padore, pabota
HaIlKUCaHUe OTYeTa
Hroro 15
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5 IlpumeHenue [Togroroska k 2 I1K-6 TecTtupoBanue
HEHPOHHBIX CETEM B | TECTUPOBAHUIO
PaTMOTEXHUYICCKUX | BpIMOJHEHUE 5 [1K-6 NuauBuyansHOE
CUCTCMax UHIUBUAYAJIBHOTO 3aJaHuC
3a/laHus
[Toaroroska k 2 [IK-6 Jlaboparopuas
nabopaTopHoii pabdore, pabota
HaIlKUCaHUE OTYeTa
Htoro 9
Hroro 3a cemectp 56
IloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 92

5.7. CooTBeTcTBHE KOMNETEHIUI, )OPMUPYEMBIX IPHU U3yYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUILIUHBI, U BUIOB 3aHSATUH

MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbl yueOHOIl 1esTenbHOCTH
dopmMupyembie
Jlek. | Ilpak. | Jla6. | Cam. @®opMBI KOHTPOJIS
KOMIETEHIINH
3aH. 3aH. pao. pao.
I1K-6 + + + + 3amura oT4yera 1o J1abopatopHoi padore,

NuauBuayanbHoe 3a1anue, JlabopaTtopHas
paborta, [IpakTuyeckoe 3ananue,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

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

. . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbIA
6asu1 3a mepuos Bcero 3a
DopMBI KOHTPOJIA 6amt Ha 1-yto KT ¢ | Gayn 3a nmepuon
mexnay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI| ceMecTpa
10 cemecTp
3amuTa oT4eTa Mo 0 5 5 10
nabopaTopHoi paboTe
NuauBuyansHOE 3a1aHUE 0 10 10 20
JlaboparopHras padoTa 0 5 5 10
[IpakTrueckoe 3a1anue 5 5 5 15
TectupoBaHnue 5 5 5 15
OK3aMeH 30
Htoro makcumyM 3a nepuoj 10 30 30 100
Hapacraromum ntorom 10 40 70 100
6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TadIuUIE 6.2.
Tabmuma 6.2 — [lepecyer 6ayIOB B OIICHKH 33 TEKYIHH KOHTPOIb
7
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Bamibl Ha JaTy TEKyLIero KOHTpOIs Onenka

>90% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 5

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

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

N |W | B~

< 60% oT MakcUMaJIbHOI cyMMBbI OaitoB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

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

7. YueOHO-MeTOoAnYecKoe M MH(OPMAIITHOHHOE o0ecTevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Kynpsiues, B. b. MaTemnexkTyanbHble CHCTEMBI | yUeOHUK M MPAKTHKyM A By30B / B. b.
Kynpssues, 9. O. I'acanos, A. C. [lonkon3uH. — 2-e u3a., ucmp. u gon. — Mocksa : M3naTenbcTBo
KOpa#it, 2020. — 165 c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrtymna:
https://urait.ru/viewer/intellektualnye-sistemy-452226#page/l.

2. becemepthbiit, M. A. HTENIEKTyanbHbIe CUCTEMBI : YYEOHHUK U IPAKTHKYM 1715 By30B / U. A.
beccmeprthbiif, A. b. Hyrymanosa, A. B. IlnaronosB. — Mocksa : M3natensctBo FOpaiit, 2020. — 243 c.
[DnexkTpOHHBIH pecypc]: — Pexum gocTtyna:
https://urait.ru/viewer/intellektualnye-sistemy-451101#page/l.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CrankeBuu, JI. A. IHTeNNeKTyadbHbIE CUCTEMBI U TEXHOJIOTUHU : YUEOHUK M MPAKTUKYM IS
By30B / JI. A. CrankeBu4. — 2-€ u3J., nepepad. u gomn. — Mocksa : U3natensctBo KOpaiit, 2023. — 495
c. [DNEeKTPOHHBIU pecypc]: — Pexum apoctymna:
https://urait.ru/viewer/intellektualnye-sistemy-i-tehnologii-530657.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOANYECKHE TOCOOUSI

1. T'opbauenko, B. . UnTennexkTyanbHble CHCTEMbl: HEUETKHUE CHUCTEMBI U CETU : ydeOHOE
nocoobue s By30B / B. U. I'opbauenko, b. C. Axmeros, O. FO. Ky3nenoBa. — 2-e u3f., ucnp. u 0. —
MockBa : U3zgatensctBo FOpaiit, 2023. — 105 c. [DnekTpoHHbIN pecypc]: — Pexum moctyna:
https://urait.ru/viewer/intellektualnye-sistemy-nechetkie-sistemy-i-seti-514580.

2. Opranu3amnus caMOCTOSITEIbHOW paboTwe: YueOHO-MeTonmueckoe mocobue / . O.
HoznpeBatsix, b. ®. Ho3zapeBatoix - 2018. 23 c. [DnekTpoHHbIN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
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a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.
Jst Iun ¢ HapylIeHUsIMU 3PeHu:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.
J st U ¢ HApYIIeHUsIMU cJIyXa:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.
J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHU AMCUUIUIUHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nabopatopuss HHOOPMAIMOHHBIX TEXHOJOTHI: ydeOHass ayIUTOPHS ISl TPOBEACHUS
3aHATUH MPAKTUYECKOTO THIA, Y4eOHAst ayIUTOPHS I NMPOBEJACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypCcOBBIX pabor); 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue nMeroerocss 000pya0BaHus:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpuogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaliMa 1o nepumerpy;

- IIpoextop NEC «M361X»;

- CucremHsbiit 610k (16 mit.);

- Monwutops! (16 mT.);

- Komnrerorep;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

[IporpamMmmHoe obecnieueHue:

- Google Chrome;

- OpenOffice;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

VYyebHas nabopatopus UHOOPMAIMOHHBIX TEXHOJIOTUN: yueOHas ayIuTOpuUs AJsI IPOBEICHUS
3aHATUN MPAKTHUYECKOTro THMA, yueOHas ayauTOpHs IS MPOBEICHUS 3aHATHI J1abOpaTOPHOTO THUIIA,
MOMEIIEHHUE NJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0mactb, T. Tomck, Bepumauna ynuna, a. 47, 423 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka maruutHo-mapkepHass BRAUBERG;

- LMC-100103 DxpaHn ¢ snexkrponpuonom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaliMa 1o nepuMeTpy,

- [Ipoexktop NEC «M361X»;
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- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmMHoe obecrieueHue:

- Google Chrome;

- OpenOffice;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

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

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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HagBaiEii;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 OcHOBHBIE MOHATHUSA U I1K-6 TectupoBanue [IpuMepHBIi TEpeUeHb
onpeneaeHus TECTOBBIX 3aJaHUI
HHTCJUICKTyaJIbHBIX CHCTCM OK3aMeH [Iepeuenn 3K3aMEHAIMOHHBIX
BOIIPOCOB
2 OCHOBHBIE TTOJIOKEHUS [1K-6 3ammra otyeta o |[IpumMepHbIil mepeueHb
TEOpUU U KiIaccuuxamus nabopaTopHOit BOIIPOCOB JUISI 3aLUTHI
MCKYCCTBEHHBIX HEHPOHHBIX pabote 1a00paTOPHBIX paboT
cereit JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
[IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
3 OcHOBBI MAIIMHHOTO [1IK-6 3amuTa otyera o |IIpumepHslil nepedeHb
o0yueHHs nabopaTopHOi BOIIPOCOB IS 3aLTUTHI
pabote 71a00paTOpHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpakTrueckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOITPOCOB
4 Tlporpammuoe obecnieuenue |I1K-6 3ammra otueta no |[IpumMepHsIil nepeueHb
JUIs pa3paboOTKU HEHPOHHBIX nabopaTopHOi BOIIPOCOB ISl 3AILUTHI
ceTeit pabote 1a00paTOpHBIX paboT
Jlaboparopnas Temb! m1abopaTopHBIX padoT
pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 IlpumeHeHne HEUPOHHBIX I1K-6 NunuBunyansnoe |[IpuMepHblil mepedyeHb
ceTell B paAMOTEXHUYECKUX 3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
cucTreMax 3a1aHUI
JlaGopatopHas Tembl m1abopaTOpHBIX paboT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX

BOITPOCOB
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON 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 PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS 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 YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBII>i SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

. MckycCTBEHHBIN MHTEIUIEKT 3T0. BapuaHThl oTBETA:

1) HampaBiieHUEe, KOTOPOE MO3BOJISET pellaTh CIOKHbIE MaTeMaTHYeCKHe 3aJauu Ha S3bIKax
IIPOrpaMMHUPOBAHMS;

2) HampaBiieHUE, KOTOPOE MO3BOJISIET pellaTh UHTEJUIEKTyalIbHbIE 3aa4l Ha MOJIMHOXKECTBE
€CTECTBEHHOT'O SI3bIKA;

3) HampaBJeHHE, KOTOpOE€ MO3BOJIIET peulaTh CTATUCTHYECKHE 3ajJaud Ha s3bIKax
IPOrpaMMHUPOBAHUS;

4) HanpaBJeHHUE, KOTOPOE MO3BOJISET peuIaTh CI0KHbIE MaTeMaTUYECKUE 3a/1aul Ha A3bIKax
MIPEJICTABICHUS 3HAHUM.

. Kto co3nan ocHoBomosararomue paboTel B 00JIaCTHU MCKYCCTBEHHOTO HMHTEJJIEKTa -
kuOepHeTrke? BapuaHThl oTBeTa:

1) Paiimonn Jlysmnuit;

2) Hop6ept Bunep;

3) JleitOHwMII;

4) Jlexapr.

. Kakumu xapakTepHbIMH O0COOEHHOCTSIMU 00JaJal0T CUCTEMbl UCKYCCTBEHHOI'O MHTEJIEKTa?
Bapwuants! oTBeTa:

1) oOpaboTKa JaHHBIX B CHMBOJIBHOM (opMe;

2) oOpaboTKa JaHHBIX B YUCIOBOM (popmare;

3) npuUCyTCTBHE YETKOTO allTOPUTMA;

4) He0OX0IMMOCTh BHIOOPA MEKIY MHOTUMHU BapHaHTaMHU.

. Hayunoe HampaBiieHHe, CBSI3aHHOE C MOMNBITKAaMU (OPMaIM30BaTh MBIIIIEHHE YeJIOBEKa
Ha3bIBaeTcs ... BapuaHThl oTBeTA:

1) mpeacTaBiIeHUEM 3HAHMIA;

2) HEHPOHHOM CEThIO;

3) SKCTIEpTHOM CUCTEMOI;

4) UCKYCCTBEHHBIM HHTEIJIEKTOM.

. Kak HazbiBaetcst 06sacTb HHOOPMAIMOHHON TEXHOJIOTUM, U3yYarol[as METOJIbI PeBpaleHUs
3HaHUU B 00BEKT 00pabOTKM Ha KoMmbioTepe? BapuaHThl oTBeTa:!

1) Teopusi aBTOMaTU3UPOBAHHBIX CUCTEM YTIPaBJICHMUS,

2) Teopusi CUCTEM yNpaBiieHUs 0a3aMU TaHHBIX;

3) uH>XeHepus 3HaHUM;

4) Teopus OOJBIINX YUCEN.

. Ykaxxute ocHOBHbIe KoHIenuu pa3sutus CHU? BapuanTe! oTBeTa:

1) MHTennexT - ymeHue pemiath CI0XKHbIE 3aauH;

2) HTennexT - cnocoOHOCTh CUCTEM K O0YUYEHHIO;

3) UHTENnexT - BO3MOKHOCTh B3aUMOICUCTBUS C BHEIITHUM MUPOM;

4) HTennexkT - yMeHHE pelaTh CI0XKHbIE 331a4d U MHTEJIEKT - CIIOCOOHOCTh CHUCTEM K
00y4eHHI0.

. OT 4ero 3aBUCHT ITOBEJICHUE HEMPOHHOM ceTu: BapraHThl oTBeTA:

1) ot hopmbl GyHKIIHN BO3OYKIEHUS;

2) oT BecOBbIX KO (UIIUEHTOB;

3) oT KoMUYecTBa HEUPOHOB;

4) OT UCTIOJIB3yEMOM OMOTOTHIECKON MOJIEIH.

. Ilepeuncnute cBoiicTBa Helpocerel: BapuaHTsl oTBeTa:

1) 0TKa30yCTONYHBOCT;

2) cnocoOHOCTh K 00y4EeHHIO;

3) BBICOKast pabOTOCITOCOOHOCTH;
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4) BBICOKasi TOUHOCTb;

. Kem 6w11 n306peten nepcentpor? OTBeT:

1) Paitmonn Jlymmmii;

2) Hopbept Bunep;

3) JleitOHwMI;

4) ®.Pozenobmnar.

[lepeuncnure mpu3HaKW, KOTOPBIMU JOJKHA 00JanaTh 3ajaya, 4YToObl OblIa MpUMEHEHA
HEWpOHHAas ceTh: BapuaHThI oTBeTa: 1) OTCYTCTBHE aNTOPUTMA;

2) He OoJbIIoi 00BeM HH(MOPMAITUH;

3) HaKOMJIEHO TOCTATOYHO MHOT'O MTPUMEPOB;

4) MoJHBIC TAaHHBIE;

5) npoTHUBOpEYHBBIE JaHHBIE.

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

2) mpsiMO€ paclpoCTpaHEHHUE;

3) obpaTHOE pacpoOCTpaHECHHUE;

4) curMouanbHOE PaCIPOCTPAHEHHUE.

[Iporno3upoBanue - 310? BapuaHnTtsl oTBETA:

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

2) AHaM3 OTKJIOHEHHUS HEKOTOPBIX COOBITUI WIIH SIBICHUI;

3) ®opMHpOBaHUE 0KUIACMBIX U3MCHCHUH TaHHBIX;

4) Ilporecc cooTHECEHHsI 00BEKTA C HEKOTOPHIM M3BECTHBIM KJIACCOM OOBEKTOB.
Junarnoctuka - 310? BapuaHTsl oTBeTa:!

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

3) OTKJI0HEHHE HEKOTOPBIX TEXHUUECKHUX MapaMeTPOB OT HOPMBI;

4) AHanu3 OTKJIOHEHHMS TEXHHUYECKUX MapaMeTpoB OT 3aJaHHBIX C LEJbI0 ONpeaeIeHUs
HEUCIPAaBHOCTH.

Kaxue OwiBatoT Heliponbl? BapuaHThl oTBeTa:

1) PenenropHbie 1 MPOMEKYTOUHBIC,

2) DddexTopHbIE U PELENTOPHBIC,

3) [IpomexxyTounsie 1 3¢ PEeKTOpHBIE;

4) PenienitopHebie, 3G GEKTOPHBIC U POMEKYTOUHBIC.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

HNuTemnekryanbHbple CUCTEMBI. MCKyCCTBEHHBI MHTEIUIEKT. VICTOpUYECKHE TEHACHLUU B
MaIlMHHOM O0YYEeHHUHU.

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

Knaccugukarus HeHpOHHBIX CETEH.

MHOroCnoiHbIN NEPCENTPOH.

Heiiponnsie cetn Xondunna 1 XoMMHHTa.

Cetu ¢ paguanbHbIMU 0a3UCHBIMU (YHKLIUSMHU.

CBepTOUHbIE HEHPOHHBIE CETH.

OO1as mocTaHOBKA 3a/1a4 MAIIMHHOTO 00y4YeHHs. MeToibl 00yueHusl.

Metona 00paTHOTO pacpoCTpaHEHUS OLTHOKH.

AJNTOPUTM CTOXaCTUYECKOTO IPATUSHTHOTO CITYCKa.

Pemenue 3anau knaccu(ukanum U perpeccum.

IIporpaMMHBIE Cpelbl [JIs U3YyYEHUsT OCHOB HEHPOHHBIX CETEH.

Pa3paboTka nHeliponHbsix ceteil Python. O630p ocHoBHBIX O6ubaMoTexk Numpy, Keras,
TensorFlow.

Pa3paboTtka HelipoHHBIX ceTell B mporpaMMHoi cpeae Matlab.

IIpuMeHeHrne HEUPOHHBIX CETEH B PATUOTEXHUYECKUX CUCTEMAX.

OO6HapyKeHue 1 pacro3HaBaHUe 0OBEKTOB B CHCTEMaX TEXHHUUYECKOTO 3PCHHUS.

ObHapyxeHue U pacro3HaBaHHe 00BEKTOB Ha PATUOJIOKALMOHHOM H300PaKEHUH, TOJTYYCHHOM
C TIOMOUIBIO PAIMOJIOKAIIMOHHOTO CUHTE3UPOBAHUS allepTYPHI.
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19. [IpuMeHeHUE HEUPOHHBIX CETEW I pEIIeHHWs 3aJad paclo3HaBaHHUI OOBEKTOB WU
KJ1accuuKamum Tpacc mpu 00padboTKe BTOPUIHOM PaJHOIOKAIIMOHHON HH(GOPMAITHH.

20. Pacmo3naBanue u kiaccupukanusg OOBEKTOB MO PAJUOJIOKANUMOHHBIM MOPTPETAM C
MIPUMEHEHUEM HEHPOHHBIX CETEH.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB ISl 3a1UTHI J1a00PATOPHBIX padoT

UYro npencrapisieT cob0il HEHPOHHAS CETh ¢ TOUYKH 3PEHHs] MAIIMHHOTO 00yUYeHHs?
Kaxue HeipOHHBIE CETH SABISAIOTCS MHOTOCIONHBIMU?

Kakas cTpykTypa 1 OCHOBHbIE IPUHLUIIBI pa0OTHl MHOTOCJIOIHOTO IepcenTpoHa?
B 4em 3akiogaercss METo1 00paTHOTO PACIPOCTPAHEHHUsT OLUTHOKN?

Kakas cTpyKkTypa 1 OCHOBHBIE IPHUHLUIIBI pAa0OTHI CBEPTOYHON HEMPOHHOMU ceTn?
Kakue HelipoHHBIE CETH TPUMEHSIOTCS Ul PACIIO3HABAHUS OOBEKTOB?

Kakue ocnoBHble OubmroTexu Python ncnomnp3yrores s HEUPOHHBIX ceTeit?

ARl e

9.1.4. Tembl J1a00paTOPHBIX PadoT

MHOroCI0iHBIN NePCEenTPOH.

Metoa 00paTHOTO pacpoOCTpaHEHUs OMIHOKH

CBeproyHas HEMpOHHAs CETh

Pacno3naBanne 00bEKTOB C MPUMEHEHHEM HEHPOHHOMN CETH

Sl ol e

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

—_

CrpyKTypa HEHPOHHBIX ceTel. MHOrOCIOMHBIN EPCENTPOH.

. CBepTOYHbIC HEHPOHHBIE CETH.

MeTtoapl 00yueHus: HEHPOHHBIX ceTeld. MeTo1 00paTHOro pacnpocTpaHeHHs OMNOKU. 3agauu

KJIacCU(UKALUU U PETPECCHUH.

4. Pa3zpaboTka HelipoHHBIX ceTeil Ha Python ¢ ucmonb3zoBanumem O6ubnuorexk Numpy, Keras,
TensorFlow.

5. Ilpumepsl NpUMEHEHUST HEUPOHHBIX CETEU B pAJUOTEXHUUECKUX CUCTEMAX.

W

9.1.6. I[IpuMepHbIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHU I

1. Pa3paboTrath CTPYKTYpy HEHPOHHOU CETH IJIs PEIICHHS 3a/1ad paclo3HaBaHUs 0OBEKTOB B
CUCTEMaX TeXHUYECKOTO 3PEHUS.

2. Pa3paboTaTh CTPYKTYpy HEHMPOHHOM CETH JUIsl pEIICHUs 3a/Ja4 pacro3HaBaHUs 0OOBEKTOB Ha
PaINOIOKAIIMOHHOM U300paKeHNH, TTOTydeHHOM ¢ oMoIsio PCA.

3. Pa3paboraTh CTPYKTypy HEHPOHHOM CETH IJIsI pelICHHUs 3ajad KiacCU(PUKAIUU Tpacc MpHU
00paboTKe BTOPUYHON PaMOIOKAIMOHHON HHPOPMAITUH

4. Pa3zpaboTaTh CTPYKTYPy HEHPOHHOW CETH JIs PEUICHHUS 3aaad paclo3HaBaHUA U
KJ1accupuKauu 0OBbEKTOB MO PATUOIOKAMOHHBIM MOPTPETaM.

5. PazpaboTath CTpYKTypy HEHpPOHHOW CETH aJsl pEImIeHHWs 3ajad paclmo3HaBaHUs H
KJ1accupUKaluy 1esiell B paIioIOKAallMOHHBIX CUCTEMAX.

9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI I JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JTUCUUIUINHBL.
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[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBIICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUN.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHIeHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & IMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBEITUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymnHas popMa npeaoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusi pe3yJbTaTOB OOYYEHHUS JHUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
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3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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