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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. ®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).

Nunexc quctummiunsl: 51.B.02.04.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[1K-4. Criocoben [1K-4.1. Bnaneer naBpikamu | Bimameet HaBbikaMu 0(pOPMIICHUST TPOSKTHO-

YCTpOMCTBA Ha
COBpPEMEHHOU ITUGPOBOIA
AIIEMEHTHOM 0aze ¢
HCIIOJIb30BaHUEM
MAKETOB MPUKIIATHBIX
porpaMmm

COOTBETCTBHH CO
CTaHJapTaMH

pa3palaThIBaTh 0o opMIIEeHUS TPOEKTHO- KOHCTPYKTOPCKOM JTOKyMEHTAILUH,
U poBbIe KOHCTPYKTOPCKOMH pa3pabaTbIBaeMbIX UHTEIEKTYaIbHbBIX
paoOTeXHUYECKUE JIOKYMEHTaIluH B PalMOTEXHUYECKUX CUCTEM, B COOTBETCTBUU

CO CTaHJapTaMu

[1K-4.2. Ymeer BbIOMpAThH
AIIEMEHTHYIO 0a3y Juis
U(PPOBBIX
paMOTeXHUYECKUX
YCTPOMCTB

YMeet BbIOUpaATh 3J€MEHTHYIO 06a3y A
U(PPOBBIX HHTEIUIEKTYaIbHBIX
pPalMOTEXHUYECKUX YCTPOMCTB

I1K-4.3. Bnaneer
COBPCMCHHBIMH CPECACTBAMU
pa3paboTKu H(PPOBHIX
PaAuOTCXHUYCCKUX
YCTPOWCTB

Bitageer coBpeMEHHBIMU CPEICTBAMHU
pa3paboTKu MUPPOBBIX UHTEIICKTYATbHBIX
PaIUOTEXHUYECKUX YCTPOUCTB
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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

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Beero |Cemectpsl

Bupl yueOHO# nesITeIbHOCTH
4acoB |7 cemecTp

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 14 14
[TonroroBka k 3auery 6 6
BrinosiHeHME TPaKTUYECKOTO 3aJaHUs 14 14
[ToaroroBka Kk 3amuTe OT4YeTa Mo TabopaTopHOU padoTe 6 6
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 11 11
BrinosiHeHME MHAMBUAYAIBHOTO 3a1aHUS 5 5
OO0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0mas TpyaoemMkocTh (B 3.e.) 3 3

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.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Haspanwmst pa3nenos (Tem) f;f' [Mpak. | JIa6. | Cam. Bcer(%:gaCOB dopmupyembie
TUCIIUILINHEL ” | 3aH., 9 | pab. |pab., u KOMIIETEHIINH
q 9K3aMEHa)
7 cemecTp
1 OcHOBHBIE OHSTHS U ONIPEAEIICHUS 2 - - 3 5 [1IK-4
MHTEJUICKTYaJIbHBIX CUCTEM
2 OCHOBHBIE I0JIOKEHUS TEOPUHU U 4 4 4 14 26 [IK-4
KJaccu(UKaIus HCKYCCTBEHHBIX
HEHPOHHBIX ceTel
3 OCHOBBI MalTUHHOTO OOYYCHUS 4 4 4 13 25 [1K-4
4 TIporpammHOe obecriedeHue JUIst 4 6 4 13 27 [1IK-4
pa3pabOTKU HEUPOHHBIX CETeH
5 IlpuMeHeHre HEMPOHHBIX CETEN B 4 4 4 13 25 [IK-4
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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TpynoemkocTsb

HasBanus paznenos | Coneprkanue pas3aenoB (T€M) IUCHUILIMHbI dopmMmupyemsbie
(TeM) DUCHIUTUIMHBI (B T.4. TIO JIGKITUSIM) (IeKUHOHHEIC KOMIIETEHIINU
3aHATHSA), U
7 cemecTp
1 OcHoBHbI€ MOHATUA U |IHTENIEKTyalIbHBIE CUCTEMBI. 2 [1K-4
olpeieeHus HckyccTBEeHHBIN UHTEIJICKT.
WHTEIJIEKTYalbHBIX Hcropudeckue TeHASHIINN B MAITUHHOM
CUCTEM o0ydeHnu. OCHOBHBIE HAMIPaBICHUS
pa3BUTHSI UCKYCCTBEHHOT'O MHTEIJIEKTA 1
WHTEJJIEKTYallbHBIX CUCTEM.
Hroro 2
2 OcHoBHbIE MOJI0kKEHUS | OCHOBHBIE MTOJIOKEHUSI TEOPUU TEOPUU 4 I1K-4
TEOpPUHU U HUCKYCCTBEHHBIX HEMPOHHBIX CETEM.
Kiaccuukanus Knaccudukanmsi HEHpOHHBIX CeTEeH.
HCKYCCTBEHHBIX MHorocnoitHelil nepcentpoH. Cetu
HEUPOHHBIX CeTen Xondunga u Xommunra. Cetu ¢
pamuanbHBIMHU 0a3UCHBIMHU (QYHKIIUSIMHU.
CBepToUHBIC HEHPOHHBIE CETH.
Htoro 4
3 OcHoBbl MamuHHOTO | O0IIIast MOCTaHOBKA 3a]1a4 MAIlIMHHOTO 4 [1K-4
0o0yueHus oOyuenus. Metozsl o0yuenus. Metog
00paTHOTO PACIIPOCTPAHCHHMSI OIITHOKH.
ANTOPUTM CTOXAaCTUYECKOTO IPAJUEHTHOTO
crycka. 3aja4n Kiaccu(pukanum u
perpeccuu.
Htoro 4
4 IIporpammHoOe [IporpaMMHBIe Cpenbl AJIs U3yYEHUsT OCHOB 4 [1K-4
o0ecrieyeHue A HelipoHHBIX ceTell. Pa3paboTka HEHPOHHBIX
pa3paboTku HeilpoHHBIX |ceTeit Python. O630p 0CHOBHBIX
ceTeit 6ubnuorek Numpy, Keras, TensorFlow.
PazpaboTka HEHpOHHBIX ceTel B
nporpamMmHoii cpene Matlab.
Hroro 4
5 Ilpumenenue OOGHapy’KeHre 1 pacro3HaBaHHE 0OBEKTOB 4 [1K-4
HEUPOHHBIX CETEH B B CHCTEMAaX TEXHUYECKOTO 3PECHMUSI.
PAIMOTEXHUYECKHUX OOGHapy’KeHre 1 pacro3HaBaHUE 0OBEKTOB
cUcCTeMax Ha paJuoJIOKAIMOHHOM H300pakeHNnH,
MOJIyYEHHOM C [TOMOIIBIO
PaAMOIOKAIIMOHHOTO CHHTE3UPOBAHUS
aneptypsl. [I[pumMeHeHre HEHPOHHBIX CETEM
JUISL pEeIlIeHus 3a]1a4 Pacrio3HaBaHUS
00BEKTOB M KJIacCU(pUKAIIUU TPACC MPHU
00paboTKe BTOPUYHOMN PaIMOTOKAIMOHHOM
nHpopmanuu. PacriosHaBanue u
KJIaccuuKanus 00bEKTOB 10
PaAMOIOKAIIMOHHBIM MTOPTPETAaM C
MPUMEHEHUEM HEMPOHHBIX CETEH.
Hroro 4
Uroro 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 paznenoB (Tem) HanmeHnoBanue nmpakTH4ecKux Tpynoemkocts, | Popmupyemblie
JUCLUTUIMHBI 3aHATUH (CEeMHHApOB) q KOMIIETEHINH
7 cemecTp
2 OCHOBHBIE I0JIOKEHUS CtpyKTypa HEHPOHHBIX CETEM. 4 I1K-4
TEOPHH U KITacCUPUKAIISL MHOroCI0iMHBIN EPCENTPOH.
UCKYCCTBEHHBIX HEHPOHHBIX |CBepTOUYHBIE HEHPOHHBIE CETH.
ceteit Utoro 4
3 OCHOBBI MaIIMHHOTO Metoap! 00y4eHns1 HEMPOHHBIX 4 [1K-4
o0yueHus cereil. MeTto oOpaTHOrO
pacrpocTpaHeHus OIMOKU. 3a1auu
KJIaccu(UKAUN U PETPECCHH.
HUrtoro 4
4 [IporpammHoe Pa3paboTka HEMpOHHBIX ceTel Ha 6 I1K-4
obecnieuenue 11 pazpadbotku | Python ¢ ncrnonszoBanuem
HEHWPOHHBIX CETeH oubmmorexk Numpy, Keras,
TensorFlow.
Hroro 6
5 IlpumeHnenvie HeWpoHHBIX  |[IpuMepsl IpUMEHEHHsT HEMPOHHBIX 4 I1K-4
ceTed B paAMOTEXHUYECKUX  |CETEeH B paJUOTEXHUYECKUX
cUCTEMax CUCTEMAX.
Hroro 4
Hroro 3a cemectp 18
Htoro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
HazBanus pa3nenos (Tem) HanmenoBanue dopmupyembie
JUCLIUTUINHBI na0opaTOpHBIX paboOT Tpynoemrocte, KOMIIETEHIINH
7 cemecTp
2 OCHOBHBIE MOJIOKEHUS TEOPUH U | MHOTOCTIOMHBIN MEPCENTPOH. 4 [1K-4
KJIaccu(UKalus UCKYCCTBEHHBIX
HEUPOHHBIX CeTel Hroro
3 OcHOBBI MaMIMHHOTO 00y4YeHHs |MeToa oOpaTHOTO 4 I1K-4
pactpocTpaHeHUs OMTUOKU
Htoro 4
4 TIIporpammuoe obecnieueHue s | CBepTouHass HEHPOHHAS CETh 4 I1K-4
pa3pabOTKH HEHPOHHBIX CETEH Urtoro 4
5 [Ipumenenue HelpOHHBIX ceTell |Pacno3HaBaHne 0OBEKTOB C 4 I1K-4
B PaJIUOTEXHUYECKUX CUCTEMAX IIPUMEHEHNEM HEUPOHHOU
CeTH
Hroro 4
Hroro 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

tabnwuie 5.6.
Tabymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIETECHITUN
HasBanwus paznenos |Bunsl camoctosrensHol | TpynoemkocTs, | Dopmupyemoie
DopMBI KOHTPOJIS
(TeM) TUCHUTLTAHBI paboThI q KOMIIETEHIU
7 cemecTp
1 OcuoBHable moHATHSA |[ToATOTOBKA K 2 IIK-4 TectupoBanue
U OTIpeIeTICHUS TECTUPOBAHUIO
MHTCJUICKTYAJIBHBIX | [JoaroToBKa K 3a4eTy 1 I1IK-4 3auéT
CHUCTEM Wtoro 3
2 OcHOBHBIC IloaroroBka k 3 IIK-4 TectupoBanue
MIOJIOKEHHUSI TEOPUH U | TECTUPOBAHUIO
KIaccupuKarus Brinonnenue 5 [1K-4 IIpakTryeckoe
HCKYCCTBCHHBIX MPAKTUYECKOTO 3aIaHUs 3aJaHue
HEHPOHHBIX CeTeH [ToAroTOBKA K 3aIllUTe 2 [1K-4 3ammTa oT4YeTa Imo
oTYera 1o nabopaTopHOI
nabopaTopHoii paboTte pabote
[ToaroroBka k 3 [1K-4 JlaGopaTopHas
nabopaTopHou pabdoTe, paborta
HalMcaHue OTYeTa
[ToaroroBka k 3auety 1 I1IK-4 3auéT
Hroro 14
3 OcHoBBI [ToaroroBka k 3 [1K-4 TectupoBanue
MAaIIuHHOTO TECTUPOBAHUIO
00y4CHMs Brinosninenue 4 [1K-4 [IpakTrueckoe
MPaKTUYECKOTO 3aaHus 3aJlaHue
IToaroToBka K 3amuTe 2 [1K-4 3amuTa oT4eTa 1o
oTYera 1o nabopaTopHOI
nabopaTopHoii padote pabote
[ToaroroBka k 3 [1K-4 JlaGopaTopHas
nabopaTopHou paboTe, paborta
HamMcaHUe OTYeTa
[TogroroBka k 3auety 1 I1IK-4 3auéT
Htoro 13
4 ITporpammHuoe [ToaroroBka k 3 [1K-4 TecTtupoBanue
obecrieueHue st TECTUPOBAHUIO
paspaboTku Brinosninenue 5 [1K-4 [IpakTuueckoe
HEHPOHHBIX CETEH MPAKTUYECKOTO 3aIaHUS 3aJaHue
IToaroToBka K 3amuTe 2 [1K-4 3amuTa oT4eTa 1o
oTYera 1o nabopaTopHOI
nabopaTopHoii padote pabote
[ToaroroBka k 2 [1K-4 JlaGopaTopHas
nabopaTopHou pabdoTe, paborta
HalMcaHue OTYeTa
[ToaroroBka k 3auety 1 I1IK-4 3auéT
Htoro 13
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5 IlpumeHenue [Toaroroska k 3 [1K-4 TectupoBanue
HEHPOHHBIX CETEH B | TECTUPOBAHUIO

PaguOTEXHUYICCKUX | BpIimosHEHHE 5 I1IK-4 NuauBuayansHoe
CUCTCMax UHIUBUAYAJIBHOTO 3aJ1aHue
3aJJaHMs
IToaroroska k 3 I1K-4 JlaGopatopHas
nabopaTopHoOi paboTe, pabota
HanycaHue 0T4eTa
[ToaroroBka k 3auery 2 [1K-4 3auét
Hroro 13
Hroro 3a cemectp 56
Hroro 56

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOI1 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU

Bunb yueOHOI e TenbHOCTH

dopmMupyemsbie

Jlex. [Tpak. Jlab. Cawm. DopMBI KOHTPOJIS
KOMIIETEHIIH
3aH. 3aH. pao. pao.
IT1K-4 + + + + 3auér, 3ammra oT4era 1o J1abopaTopHOu

pabote, IHauBHIyansHOE 3aaHue,
JlaGopatopHas paborta, [IpakTnueckoe
3ananue, TectupoBaHue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIN
MaxkcumanbHbII MaxkcumanbHbIA
0as 3a mepuos Bcero 3a
®opMBbI KOHTPOJIA 6amt Ha 1-yto KT ¢ | ©Gamn 3a nmepuoj
mexnay 2KT u na CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHeIl cemecTpa
7 cemecTp
3auér 0 0 0 0
3armura oT4eTa o 0 10 10 20
nabopaTopHoii pabote
WnauBuayanbHOE 3a7jaHKe 0 10 10 20
Jlaboparopnas pabota 0 5 10 15
[TpakTnueckoe 3agaHue 5 5 5 15
TectupoBaHue 10 10 10 30
Hrtoro makcumym 3a 15 40 45 100
nepuo
Hapacratomum urorom 15 55 100 100

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
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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. — (Boicmee obpazoBanue). — ISBN 978-5-534-16238-7. [DnekTpoHHBII pecypc]: — Pexum
nocrtymna: 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.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl i1l CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 310POBbs U BOCTIPUATHS HHPOPMALIUH.

JJ1s1 1M1 ¢ HApYLIEHUSIMH 3PEeHUS

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-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-TeXHHMYECKOE U MPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

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

VYyebnas nabopatopuss HHOOPMAIMOHHBIX TEXHOJOTHI: ydeOHass ayIUTOPHS ISl TPOBEACHUS
3aHATUN MPAKTUYECKOTO THIA, Y4eOHAs ayIUTOPHS JJIS MPOBEJACHUS 3aHATUI 1ab0paTOPHOTO THUIIA,
MOMEIIEHUE IS KypCOBOTO MPOCKTUPOBaHUS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue nMeroerocss 000pya0BaHus:

- Jocka maruutHo-MapkepHas BRAUBERG;

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

- IIpoextop NEC «M361X»;

- Cucremsbiii 610k (16 mit.);

- Monwutops! (16 mrT.);

- Komnrerorep;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- OpenOffice;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JJa0OpaTOPHBIX padoT

VYyebHas nabopatopus MHOOPMAIMOHHBIX TEXHOJIOTUN: yueOHas ayIuTOpuUs ANl IPOBEICHUS
3aHATUN MPAKTHUUYECKOTro THMA, yueOHas ayauTOpus IS MPOBEICHUS 3aHATHUI J1abOpaTOPHOTO THUIIA,
MOMEIIEHHUE NJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0mnactb, 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»;

- Cuctemnsbiit 610k (16 mT.);

- Monurops! (16 mT.);

- Komnsrotep;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Google Chrome;

- OpenOffice;

- Scilab;

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecnedyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0YyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeACcTBa
npuema/mnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopmMax, MOOMIILHON CUCTEMBI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 OcHOBHBIE TOHATHUS U [1K-4 3auét [Tepeuens BOIIPOCOB 1Jist
ornpezeseHus 3aueTa
HHTCJUICKTYaJIbHBIX CUCTEM TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUI
2 OCHOBHBIE I10JIOKEHHUS [1K-4 3auér IIepeuyens BOpocoB 11t
TEOPHUH U KIacCUPUKAIISL 3aueTa
MCKYCCTBEHHBIX HEHPOHHBIX 3amuTa otyera no |IIpumepHslii nepedeHb
cerelt naGopaTopHOi BOIIPOCOB JISI 3AIIUTHI
pabote 1a00paTOpHBIX PaboT
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
[IpakTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 OCHOBBI MALTUHHOTO [1IK-4 3auér [Iepeuens BOIIPOCOB It
o0yueHus 3a4era
3amuTa otdyera o |IIpumepHslil nepedeHb
nabopaTtopHoOit BOTIPOCOB JIJISI 3AIIUTHI
pabote 1ab0paTopHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
4 Ilporpammuoe obecneuenue |[1K-4 3auér Ilepeuenb BOITPOCOB IJIst
JUTsl pa3paboTKy HEHPOHHBIX 3a4era
cereit 3ammra otyera no |[IpumMepHsIil nepeueHb
nabopaTopHOi BOITPOCOB JIJIs1 3aLUTHI
pabote 1a00paTOpHBIX paboT
Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1aHHe
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
5 IlpruMeHeHre HEMPOHHBIX [IK-4 3auér [Iepeuyens BonpocoB i
CeTel B PaAMOTEXHUYECKHUX 3ayera
cucTemax NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHne BAPUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
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Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIIMHE
®dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 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 YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYMMBI 0aioB 3HAHUSA MPUMEHEHHE
HABBIKOB

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

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH

2 He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIIHLHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiatbcs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IEPKaHUSI CUCTEMHO, TPOU3BOJIBHO U I0Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUS AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAaHNN JUCHUITIINHEIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. UckyccTBeHHBIN HHTEIIEKT 3T0. BapuaHThl oTBeTA:
1) HampaBieHue, KOTOPOE MO3BOISET PelIaTh CIOKHBIE MaTeMaTHYECKHE 3aaul Ha S3BbIKaX
POrPaMMHUPOBAHHS;
2) HampaBieHUE, KOTOPOE MO3BOJISIET pellaTh UHTEIUIEKTyalbHbIC 3aa4l Ha MOJIMHOXKECTBE
€CTECTBEHHOTO SI3bIKa;
3) HampaBJeHHE, KOTOpOE MO3BOJAET pelIaTh CTATUCTHYECKHE 3aJadyu Ha s3bIKax
POrPaMMHUPOBAHHS;
4) HanpaBleHUE, KOTOPOE MO3BOJSAET peulaTh CI0KHbIE MaTeMaTUYECKUE 3a/1aul Ha A3bIKax
MPeICTaBICHHS 3HAHUIA.

2. Kto co3nman ocHoBomoJsararomiue paboTbl B 00JacTH HMCKYCCTBEHHOTO HHTEIJIEKTa -
kuOepHeTuke? BapuaHTsl oTBETA:
1) Paiimonn Jlysnuii;
2) HopGept Bunep;
3) JleiOnwMI;
4) Jlekapr.

3. Kakumu xapakTepHBIMU OCOOCHHOCTSIMU 00JaJal0T CUCTEMbI UCKYCCTBEHHOTO MHTEJIEKTa?
BapuanTsl oTBera:
1) 06paboTKa JaHHBIX B CHMBOJILHOM (hopMme;
2) 00paboTKa JaHHBIX B YUCIOBOM (popmarte;
3) IpuUCyTCTBHE YETKOTO allTOPUTMA;
4) He0OX0IMMOCTh BHIOOPA MEKIY MHOTUMHU BapHaHTaAMHU.

4. HayyHoe HampaBj€HHE, CBA3aHHOE C MOMBITKaMH (HOpMaTU30BaTh MBINIJICHUE YellOBEKa
Ha3bIBaeTcs ... BapuaHThl oTBeTA:!
1) mpencraBieHreM 3HAHUM;
2) HEUPOHHOM CEThHIO;
3) PKCIEepTHOM CUCTEMOIA;
4) UCKYCCTBEHHBIM HHTEIIEKTOM.

5. Kak Ha3biBaetcs o61acTh MHGOPMAIIMOHHONW TEXHOJIOTUHU, U3yYaroas METOIbI MIPEBPAIICHUS
3HaHUU B 00BEKT 00pabOTKM Ha KoMIbloTepe? BapuaHnTthl oTBeTA!
1) Teopusi aBTOMAaTU3UPOBAHHBIX CUCTEM YTIPABJICHHUS,
2) Teopusi CUCTEM yIpaBlieHUs 6a3aMu TaHHBIX;
3) uHXXEeHepus 3HAHUM;
4) Teopust OOJBIITUX YHCETT.

6. Ykaxute ocHOBHbIe KOoHLenuK pa3Butus CUN? Bapuantel oTBeTa:
1) MaTennexT - yMeHHue pemiath CI0XKHbIC 3aa4H;
2) HTennexT - cnocoOHOCTh CUCTEM K O0YUYEHUIO;
3) UHTEnIeKT - BO3MOKHOCTh B3aUMOICHCTBUS C BHEIITHUM MUPOM;
4) HTenneKkT - yMEHHE pellaTh CIO0XKHbIE 331a4i U MHTEJIEKT - CIIOCOOHOCTh CUCTEM K
00y4EeHHUIO.

7. OT 4ero 3aBUCHT MOBEJICHNE HEWPOHHOU ceTu: BapuaHTsl oTBeTA:!
1) ot hopmbl GyHKITNHN BO3OYKICHUS;
2) OT BECOBBIX KOI(PPHUITUEHTOB;
3) OT KoMYeCcTBa HEUPOHOB;
4) oT UCcTONb3yeMOl OHOIOTMYECKON MOJIEIH.

8. Ilepeuucnure cBoiicTBa HeipoceTeit: BapuaHThl oTBeTA:
1) 0TKa30yCTONYNBOCTH;
2) ciocoOHOCTH K 00y4YEHHIO;
3) BbICOKast pabOTOCIIOCOOHOCTH;
4) BbICOKasi TOYHOCTH;

9. Kewm Ob11 n306peteH nepcentpoH? OTBET:
1) Paiimonn Jlymnuii;
2) HopGept Bunep;
3) JleitOnwMI;
4) ®.Pozenobmnar.

10. Ilepeunicaute mpu3HAKU, KOTOPHIMHU JOJDKHA 001ajaTh 3ajada, 4YTOObI OblIa MpUMEHEHa
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11.

12.

13.

14.

15.
16.
17.
18.
19.

20.

1.

HeWpOHHas ceTh: BapuaHThI oTBeTa: 1) OTCYTCTBHE aTOPUTMA;

2) He OoJbIIoi 00BeM HH(MOPMAITUH;

3) HaKOIMJIEHO TIOCTATOYHO MHOT'O MTPUMEPOB;

4) MoJHBIC TaHHBIE;

5) npoTHUBOpEYHBBIE JAHHBIE.

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

2) mpsiMO€ pacrpoCTpaHEHHUE;

3) obpaTHOE pacpoOCTpaHECHHE;

4) curMouanbHOE PACIPOCTPAHEHHUE.

[Iporno3upoBanue - 310? BapuaHnTtsl oTBETA:

1) IIpenckazanue mMocaeACTBUM HEKOTOPBIX COOBITHI MM SIBJICHHI HA OCHOBAHHH UMEIOIITNXCS
JAHHBIX;

2) AHanu3 OTKJIOHEHHUS HEKOTOPBIX COOBITUI WIIH SIBICHUI;

3) ®opmMupoBaHUE 0KUIACMBIX U3MCHCHUH TaHHBIX;

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

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

3) OTKJI0HEHHE HEKOTOPBIX TEXHUUECKHUX MapaMeTPOB OT HOPMBI;

4) AHanu3 OTKJIOHEHHMS TEXHUUYECKUX MapaMeTpoB OT 3aJaHHBIX C LEJbI0 ONMpeaeIeHUs
HEUCIPAaBHOCTH.

Kaxkue 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. IlepevyeHb BONPOCOB ISl 3a4€Ta

HNuTemnexryanbabple CUCTEMBI. MCKyCCTBEHHBI MHTEIUIEKT. MICTOpUYECKHE TEHACHLUU B
MaIlMHHOM O0YYEeHHUHU.

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

Knaccugukarus HeHpOHHBIX CETEH.

MHOroCnoiHbIi NEPCENTPOH.

Heiiponnsie cetn Xondunna 1 XoMMHUHTa.

CetH ¢ paguanbHBIMU 0a3UCHBIMHU (DYHKITUSMH.

CBepTouHbIC HEHPOHHBIE CETH.

OO01as mocTaHOBKa 3a/1a4 MAIIMHHOTO 00y4YeHHs. MeToibl 00yueHUsl.

Metona 00paTHOTO pacpoOCTpaHEHUS OLTHOKH.

. AJITOPUTM CTOXACTUYECKOTO IPATUSHTHOTO CITYCKA.

. Pemenue 3a1a4 kiaccudukanmuy 1 perpeccuu.

. IIporpammHubIe cpeabl Uil U3y4EeHHs] OCHOB HEUPOHHBIX CETEH.

. PazpaboTka Heiiponnbix ceteit Python. O630p ocHoBHBIX 6ubaMOTeKk Numpy, Keras,

TensorFlow.

Pa3paboTtka HelipoHHBIX ceTell B mporpaMMHoi cpene Matlab.

IIpuMeHeHrne HEUPOHHBIX CETEH B PAIUOTEXHUYECKUX CUCTEMAX.

OO6HapyKeHue 1 pacro3HaBaHUe 0OBEKTOB B CHCTEMaX TEXHHUUYECKOTO 3PCHHUS.

OObHapyxeHue U pacro3HaBaHue 00BEKTOB Ha PAIUOIOKALMOHHOM H300PaKEHUH, TOJTYYCHHOM
C TIOMOUIBIO PAIMOJIOKAIIMOHHOTO CUHTE3UPOBAHUS allepTYPHI.

[IpuMeHeHNEe HEHPOHHBIX CETEH A pelmeHHs 3ajJady paclo3HaBaHUS OOBEKTOB U
KJaccu(uKauy Tpace npu o0paboTKe BTOPUYHON paaHoIOKAIIMOHHON HH(pOpMAIUH.
Pacno3naBanue u kiaccudukanus oOBEKTOB MO PaJMOJIOKALMOHHBIM MOPTpPETaM C
IIPUMEHEHNUEM HEUPOHHBIX CETEH.

9.1.3. [IpuMepHBbIii NepeyeHb BONMPOCOB /JIsl 3alIIUTHI J1a00PATOPHBIX padoT

Uro nmpeacTasiseT co00i HEHPOHHAS CETh ¢ TOYKHU 3PEHUS MAITUHHOTO 00y4YeHUs?
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Kakue HelipoHHBIE CETH SBISIOTCA MHOTOCIOMHBIMU?

Kaxkas cTpykTypa 1 OCHOBHBIE PUHIIUIIBI PAOOTH MHOTOCIIOHHOTO TIEpCenTpoHa?
B dem 3akmrouaercs MeToa 0OpaTHOTO PacpOCTPAHEHUS OITMOKHN?

Kaxkast cTpykTypa 1 OCHOBHBIE PUHIIUIIBI PA0OTHI CBEPTOYHOM HEUPOHHOU ceTh?
Kaxkue HelipoHHBIC CeTH TPUMEHSIOTCS JJI pacro3HaBaHUs 00BEKTOB?

Kakue ocHoBHBIE OMOHOTEeKH Python HCTIONB3YIOTCS 111 HEUPOHHBIX CETEH?

Nk

9.1.4. Tembl 1a00paTOPHBIX padOT

MHOTrOoCI0MHBIN TEPCENTPOH.

Metona 00paTHOTO pacpoCTpaHEHUsI OLIHOKU

CBeprouHasi HEPOHHAs CETh

Pacnio3HaBanne 0OBEKTOB ¢ MPUMEHEHUEM HEHPOHHOM CeTH

L=

9.1.5. TeMbl NpaKTHYECKHUX 3aJaHUI

CTpyKTypa HEHPOHHBIX ceTeil. MHOTOCIIOMHBIN MEPCENTPOH.

. CBepTOUHbBIC HEPOHHBIE CETH.

3. Metoasl 0OyueHHs] HEUPOHHBIX ceTel. MeToa 00paTHOTO pacIPOCTPAHEHUS OIIMOKHU. 3a1aun
KJIacCU(PUKAIIMKA U PETPECCUH.

4. Pa3zpaboTka HelipoHHBIX ceTeil Ha Python ¢ mcnmonb3oBanmem Oubiamorek Numpy, Keras,
TensorFlow.

5. IlpuMepbl TpUMEHEHUSI HEUPOHHBIX CETEH B PAAMOTEXHUYECKUX CHCTEMAX.

N —

9.1.6. IlpuMepHBIii NepedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. Pazpaborath CTpYKTYpy HEHUPOHHOW CETU NI PEIICHUS 3aJay paclo3HaBaHUsS OOBEKTOB B
CUCTEMaxX TEXHUYECKOI'O 3pEHUS.

2. Pa3paborarh CTpyKTypy HEHPOHHOU CETH ISl pEIICHHS 3a/ad paclio3HaBaHHUS OOBEKTOB Ha
PaIMoOIOKALIMOHHOM H300pakeHUH, OJTYyYeHHOM ¢ ioMotisio PCA.

3. Pa3paborarhb CTpYKTypy HEMpPOHHOH CeTH IS pelIeHus 3a7ad KiIacCUPUKAIUU Tpacc MpHu
00paboTKe BTOPUUHON PAaJHOIOKAIMOHHONW HHPOPMALIUU

4. Pazpaborath CTPYKTYypy HEHpPOHHOW CETH IJs pEIIECHHUs 3ajJad paclo3HaBaHHUSA H
KJaccu(uKauy 0ObEKTOB M0 PaIMOIOKAIIMOHHBIM ITOPTPETaM.

5. PazpaboTaTth CTPpYKTYpy HEHPOHHOW CETH IJIs pEIICHUs 3ajad paclmo3HaABAHUS U
KJaccu(UKaluy Leiel B pagroIOKalHOHHBIX CUCTEMAX.

9.2. MeTonnueckne peKOMeHIaUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatpe uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;
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— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh WHAUBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

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

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

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

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

CornacoBaHa Ha noptane Ne 71538 16



— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

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