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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHUMUH

Koao un
HauMeHOBaHue
KOMMeTeHLUumn

Kopn v HauMmeHoBaHue
WHOUKaTOPa AO0CTUXKEHUSA
KoOMNeTeHUuuu

PesynbTaTtbl 00yueHus
(3HaTb, yMeTb, BnageTb,
COOTHeCeHHble C
MHOMKATOPaMU OOCTUXKEHUSA
KOMNeTeHUUn)

MpotheccnoHanbHble KOMNEeTeHL N

He npenycMoTpeHo

MK-2 CnocobeH
BbINOJHATL PaboThbl
1 yrnpaB/ieHne
paboTamu no
cosfaHuo(MoanguK
auun) n
conposoxaeHuto NC,
aBTOMaTU3UPYIOLLINX
3afa4u
OpraHu3aunoHHOro
yrnpaBfieHns 1
Br3Hec-npoLecchl Ha
npeanpusaTuax
HedhTEXMUYECKOTO
npou3BoACTBa

MK-2.2 AHanusnpyet
COBpeMeHHble METOLNKM
ynpasneHne NC Ha
npeanpuaTnax
HeTeXNMNYECKOro
npou3BoACTBa

BnapgeTb HaBblKamMu
NCMOoNb30BaHNA COBPEMEHHbIX
MeToauk ynpasneHue UC Ha
npeanpuaTuax
HepTexnmMmmyeckoro
NPON3BOACTBA C NMOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
NHTEeNNeKTa

3HaTb COBPEMEHHbIe METOLUKN
ynpasneHue VC Ha
npeanpuaTrax
HepTexnmMmyeckoro
NpPOV3BOACTBA C NOMOLLbLIO
CUCTEM UCKYCCTBEHHOIO
WHTEeNNeKTa

YMeTb 1CMNoJib30BaTh
COBPEMEHHbIE METOANKM
ynpassieHne NC Ha
npeanpuaTusax
He(hTEXUMNYECKOro
NMPOW3BOLACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
NHTENNeKTa

YHUBepCanbHble KOMMNeTeHL N

YK-1 CnocobeH
OCYLLECTBNATL
MOWCK, KPUTUYECKNNA
aHann3 1 CUHTEe3
NHMOopPMaLmK,
NPUMEHSTb
CUCTEMHBIA Noaxon
N8 pelleHns
MOCTaBJIEHHbIX
3ajay

YK-1.2 icnosib3yeT CUCTEMHbIN
noaxoA Ans pelleHuns
NMOCTaBJIEHHbIX 3a4a\.

BnapgeTb HaBblIKamu
NpPUMEHeHnsa cpeacTs
NCKYCCTBEHHOI0 UHTENEKTa
KaK NporpaMMHbIX CPeAcTB,
NO3BONSAOLLNX BbIMOAHATH
peann3aLnio NpoeKkTa Ha BCeX
3Tanax ero XWU3HeHHoro unkKna,
a TaKXxe rnpuMeHeHus
NPUKAaAHOro NPOrpaMMHOro
obecneyeHuns, HeobxoaMMOro
015 peLleHns pa3anyHbIX 3a4as

3HaTb MeTOAbI MONCKa
HeobxoAnMor HOPMaLLMK ANs
PELUEHNS NOCTaBIEHHON 3a4a4m
C MOMOLLbIO CUCTEM
NCKYCCTBEHHOIO UHTENIEKTa




YMeTb 1CM0JIb30BaTh METOAbI
noncka Heobxoanmon
NHGOPMaL MK ANs peLleHns
NMOCTaB/IEHHOW 3a4a4u C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOIO MHTENNIEKTA

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpa3oBaTesibHOW NPOrpamMMbl

MecTo AucuUMNAnHbLI (MOAYNA) B CTPYKTYpe 0b6pa3oBaTeNbHON NporpaMMbl: 4acTb, hopMupyeMas
y4YyacTHUKaMu obpasoBaTesibHbIX OTHOLUEHUH

Kopn
KoMn
eTeHL,
um

MpepwecTByOWNE AUCLUNIINHBI

MapannenbHo ocBauBaeMblie
AUCLUMJIUHDI

Mocnepylowime AUCLUNIIUHBI

MK-2

VIHdhopMaLMOHHbIe TeXHOI0rUN 1
nporpaMMmnpoBaHmne

WEB TexHonorum

WEB TexHonoruu; AHanus
NH(MOPMaLIMOHHBIX NMPOEKTOB
He(hTEXMMMNYECKOr0o NPOn3BOACTBA;
ba3oBble TeXHOIOrnM 1 NPOLLECCHI;
ba3bl gaHHbIX; BbinonHeHne 1
3allMTa BbIMYCKHOM
KBaNMUKaLMOHHOW paboThl;
3awmnTa nHdopmaLmu;
NHTerpnpoBaHHbIE CUCTEMbI
aBTOMaTM3aUuy Ons ynpasneHns
busHec-npoueccamn B
He(hTeXMMMYECKOM NPON3BOACTBE;
NHTennekTyanbHble CUCTEMBI 1
TexHonoruu; NHdopmaumnmoHHoe
obecrneyeHmne 3KOHOMUKM
npeanpuaTus HepTexnMmn4eckoro
npon3eoncTea; VIHhopmaumoHHbIe
CUCTEMbI 3NIEKTPOHHOI0
AOKyMeHT0060pOTa
Hed)TeXMMMNYeCKoro nNpon3BoACTBa;
KopnopaTusHble MH(POPMaLNOHHbIE
CEeTU HEPTEXNMUYECKOrO
nponssoacTaa; KopnopaTusHbie
NH(MOPMaLIMOHHbIE CUCTEMBI
He(hTEXMMMNYECKOr0 NMPON3BOACTBA;
MopenvnposaHve; HafeXXHoCTb
cuctem; OpraHusaumsa un
nnaHnpoBaHune
aBTOMATU3MPOBAHHbIX
NpPon3BOACTB; MNakeTbl NpUKAaAHbIX
nporpamm; MpoekTnpoBaHue
BbIYNCSINTESIbHBIX CUCTEM U
KOMIMJIEKCOB B HEDTEXNMUYECKOM
npon3soacTBe; MNpon3BoACTBEHHAA
NpakTWKa: TEXHOJIorn4yeckas
(MpOEeKTHO-TexHoIorn4yeckas)
npakTuka; CucrtemHoe
nporpaMmHoe obecneyeHune

YK-1

NHdpopMaLMOHHbIE TEXHOJIOT UK 1
nporpaMmmupoBaHue; MaTemaTunKa;
OCHOBbI CUCTEMHOIO aHann3a;
dunsnka

MaTemaTuka; Y4ebHasa npakTuka:
NnpoeKTHas NpakTuKa

ALanTuBHbIe MHPOPMALIMOHHO-
KOMMYHWKALMOHHbIE TEXHOJIOMUU;
BbinosiHeHWe 1 3aLwmTa BbiMYCKHOM
KBanMuKaLnoHHom paboTbl;
YyebHas npakTuKa: NPoeKTHas
npakTuka; dunocodus

3. 06bem aucumunauHbl (MOAyNA) B 3a4eTHbIX eAMHULAaX C YKa3aHUeM KoJsiMyecTBa
aKaAeMU4YeCKuX 4acoB, BblAe/IeHHbIX HA KOHTaKTHYI0 paboTy obyualowmxcs ¢



npenopaBateneM (No BUAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATEJIbHYIO paboTy

obyualowuxcs
B 3 cemecTp
cero 4acos
yacosB /
- / 4yacoB B
Bup, yuebHon paboTbl . 4Yyacos B
3/1eKTPOHHOM N
dbopme 31eKTPOHHOM
dopme
AynouTopHas KOHTaKTHas pabota (Bcero), 32 32
B TOM YucChe:
[MpakTnyeckune 3aHATANA 32 32
CaMocToaTenbHasa pabora (Bcero), 40 40
B TOM 4Yucne:
NoAroToBKa K NMPakTUYECKUM 3aHATUAM 40 40
WToro: yac 72 72
UToro: 3.e. 2 2

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpPUPOBaHHOE Mo TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJIMYeCTBa akafieMU4YeCKUX 4acoB U BUAOB
y4yeOHbIX 3aHATUMH

Bupbl yuebHOM
Harpysku u ux
Ne HamMeHoBaHuWe paspaena AUCLUNUHDI TPYROEMKOCTb, Hachl
paspena
n3 | np|n3|cpc|Beere
Yyacos
1 BBeneHne B NCKYCCTBEHHbIA NHTENEKT U OCHOBHbIE METO/bI ololisl 18 36
MalUUHHOro obyyeHuns
6 OCHOBHbIE MOJIOXKEHMNSA HEYETKON NTOTNKM 0]0]| 6] 10 16
7 MawwmnHHoe obyyeHune. Perpeccus, Knaccuhukaums n olola 8 12
KnacTepusaums
8 HellpoHHble ceTu. [NyboKMe HEMPOHHbIE CETY 0101 4 4 8
Wtoro| 0 | 0 | 32| 40 72

4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN

YyebHble 3aHATUSA He peann3yroTcd.

4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

Y4yebHble 3aHATUSA He peann3yroTc.

4.3 Copep>XaHue NPaKTU4YEeCKUX 3aHATUN




KonuyectBo

Tema Copep)xaHue NPaKTU4eCKOro 3aHATUA yacos /
No HanmeHoBaHue
npaKTU4ecKkoro (mepeyvyeHb OMAaKTUYECKNX e AUHNLL: 4yacoB B
3aHATHA paspena .
3aHATUA pacCMaTpMBAEMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
cdhopme
3 cemecTp
1. BBegeHue B
NCKYCCTBEHHbIN
BBeneHune B
. | HTennekT n
NCKYCCTBEHHbIN
OCHOBHbIE
WHTENNIEKT U
1 OCHOBHbIE MEeToAbl MeToabl paboThl ¢ Tabanuamm B Python. 5
MeTob! MaLUWNHHOIO Arperaumsa n Bu3yanmsauna gaHHbIX.
obyyeHunsa gns
MALUMHHOTIO
paboThl C
obyyeHuns
TabMYHbIMN
DaHHbIMU
1. BBegeHune B
NCKYCCTBEHHbIN
BeepneHune B
. | nHTEennekT n
NCKYCCTBEHHbIN
OCHOBHbIE
WHTENNIEKT 1
MEeTOoAbl [poBeneHne NepBMYHOIro aHaan3a
2 OCHOBHble 2
MaLUWNHHOIO JaHHbIX
MeTOoAbl
obyyeHns gns
MALUMHHOTO
paboThbl €
obyyeHunsa
TabIMYHbIMK
LaHHbIMU
1. BBegeHue B
NCKYCCTBEHHbIN
BBeneHune B
. | nHTEennekT 1
NCKYCCTBEHHbIN
OCHOBHbIE icnonb30BaHMe 1 CpaBHeHME
WHTENNIEKT U )
3 OCHOBHbIE MeTonbl anropmtMoB Knaccudukauum: kNN, 2
METOLbI MaLUNHHOIO pellatolme aepeBbs U Ux aHcamban,
obyyeHusa gns JIOTUCTMYECKAs perpeccus.
MALUMHHOTIO
paboThbl €
obyyeHunsa
TabnnyHbIMU
JaHHbIMU
BBegeHune B
NCKYCCTBEHHbIN
VHTENNEKT U 2. Cuctemsl .
Knaccnukauus n3obpakeHunin
4 OCHOBHbIe rnybokoro 2
TpaHcgepHoe 0byyeHne
MeTOoAbl o0byyeHuns
MALUMHHOTO
obyyeHunsa
BeepneHune B
NCKYCCTBEHHbIN
VHTENNEKT " 2. Cuctemsl
PaboTa c TeKCTaMu 1 NX BEKTOPHbIMM
5 OCHOBHbIE rnybokoro 2
npencTaBfeHNAMN TEKCTOB
MEeTOoAbl 0byyeHuns
MaLUMHHOTO
obyyeHunsa
BBegeHune B
NCKYCCTBEHHbIN
MporpamMMHo- anropuTMmnyeckoe
VHTENNEKT " 2. Cuctemsl
0CBOeHMe MaTepuana. NpumeHeHne Q-
6 OCHOBHbIe rnybokoro 2
Networks ons peleHmsa npocTbixX
METOAbl obyyeHns M
OKPY>XXEHWNA
MaLUMHHOTO
obyyeHunsa




BBepgeHune B
NCKYCCTBEHHbIN
VHTENNEKT u

3. ObyyeHune ¢

MNpumeHeHne Q-Networks nns pelueHus

7 OCHOBHbIE y
noaKpenaeHneM | NPoCTbIX OKPY>KEHWUI
MeTOAbl
MalUWNHHOIo
obyyeHuns
BeeneHue B
NCKYCCTBEHHbIN
WUHTENNEKT U
8 OCHOBHbIE 3. ObyyeHune ¢ MNMpumeHeHne Q-Networks ans pelueHus
noaKpenaeHneM | NpoCTbIX OKPY>KEHWI
MeTOoAbl
MaLUNHHOIo
0byyeHuns
BeepeHue B
NCKYCCTBEHHbIN
WNHTENNEKT U
3. Oby4yeHune ¢ MporpaMMHO- anropuTMmn4eckoe
9 OCHOBHbIe
noaKpenaeHneM | oCBoeHMe MaTepuana
MeTOAbI
MaLUNHHOIo
obyyeHuns
OCHoOBHbIe
Onepauun, peanusaumsa. Passmdukaumns
MONOXKEHUS 4. HevyeTKas
10 N n fedassndukaymsa onncaHme un
HeYeTKom Jloruka
npumepbl
JIOT UKW
OCHOBHbIE
Onepauuu, peannsaums. Passmdukaumns
NoN0XKEHUS 4. HevyeTKas
11 . n pedas3ngukaunsg onncaHme un
HeYeTKom Jloruka
npumepbl
JIOTUKN
OCHOBHbI€ 5. PaboTa c
Peanusaunsa anroputmos Mamgamu
NnoJsIo)KeHns anropuTMamm
12 . . Cyn»xeHo. Peannsaumnsa anroputMmoBs
HeYyeTKom HeYyeTKow
LykamoTo n JlapceHa
JIOTUKN NOTUKM
MalwmnHHoe
oby4yeHue.
Perpeccus, MocTpoeHne NUHENRHON 1
13 6. Perpeccus o y
Knaccugukaums MonnMHOMMHaILHOWN perpeccum
n
KnacTepu3aums
MocTpoeHne NUHENRHOW 1
MoANHOMMHAILHOWN perpeccun.
BbiMosIHEHME NHAMBUAYAJSIBHOIO
MaLunHHOe NPaKTUYeCcKoro 3afaHus, HanncaHune
obyyeHue. 7. Perpeccus, O0TYETa Mo npakTu4eckon pabore (2
14 Perpeccus, KJlaccmurkaums | KOHTpoNbHasa Tovka). MeToq
Knaccudmkaumsa | un kbnunxanwmnx cocenen (K-Nearest
n Knactepmsauus | Neighbors); MeTon 0onopHbIX BEKTOPOB
KnacTepu3aums (Support Vector Machines);
KnaccugmkaTop gepesa pelleHunin
(Decision Tree Classifier) / CnyYainHbin
nec (Random Forests)
HellpoHHbIE MocTpoeHne HENPOHHLIX CeTel Ha
8. Fnybokue
15 cetn. Fnybokne HEIPOHHbIE TabnMYHbIX OaHHbIX. 3a4a4n paboThbl C
HEeNPOHHbIE cetn nocsenoBaTesibHbIM AaHHbIM, 06paboTka
cetu €CTEeCTBEHHOI 0 A3blKa




CBEpTOYHbIE HENPOHHbIE CETN.
MocTpoeHne CBEPTOYHbLIX HEMPOHHbIX

HelpoHHbIe Ny
9. CBepToOYHbIE | ceTen, pacno3HaBaHue 0bpa3os..
ceTu. Fnybokune y
16 HEMPOHHbIE HEeNPOHHbIe BbinosiHeHWe NHANBUAYabHOro 2
cetn ceTu NpakTU4eCcKoro 3afaHus, HanucaHme
0TYéTa Mo npakTuyeckon pabore (4
KOHTPOJIbHas TOYKa)
NToro 3a cemecTp: 32
Utoro: 32
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
B Copep>XaHue CaMOCTOATEJIbHOW
ua
. paboThbl Konunyecteo
HauMmeHoBaHue pa3pena CaMOCTOATEJIbHOU )
a6oTbI (mepeyeHb ONAAKTUYECKUX eQNHNLL: yacos
P pacCMaTpnBaeEMbIX MOATEM, BOﬂpOCOB)
3 cemecTp




BeeneHue B VICKyCCTBEHHbII7I NHTENNEKT N OCHOBHbIE
MeTOoAbl MallWHHOIoO 06y‘-IeHI/IFI

NnoAroToBka K
NPaKTN4eCKnm
3aHATNAM

MeToabl paboThl ¢ Tabamuamu B Python.
Arperauus 1 Bu3yann3sauuns gaHHbIX.
MpoBedeHve NepBUYHOro aHann3a
LaHHbIX icnonb3o0BaHne 1 CpaBHeHne
anroputmoB knaccudukaumm: kNN,
pellatoLLme 1epeBbsa 1 X aHcambnu,
JIOFUCTNYECKan perpeccus.
/icnonb3oBaHme 1 oLeHKa airopuTMoB
perpeccuu. Moabop onTUMabHbIX
napameTpos perpeccun. OCHOBHble
3a[la4M CUCTEM UCKYCCTBEHHOI0
NHTesNeKTa. Knaccupumkauums,
KnacTepu3auus, perpeccus. Tunol
MaLUHHOro oby4yeHuns: C yuntenem, 6e3
YyUUTENs, C YaCTUYHBIM NPUBJIEYEHNEM
yynTens, obyyeHve ¢ NoAKpenIeHneM.
Knaccudrkaums Ha npumepe anroputma
k-6nmxanwmx cocepen (kNN)
[OnuwnoHanbHO: BbICTpLIA NOUCK
6avxanwmx cocepen.]. MeTpukmu oLeHKN
KnaccurkaLmm: nosHoTa, TOYHOCTb, F1,
ROC, AUC. BannfaumnoHHas 1 Tectosas
Bbibopka. Kpocc-eannpauus. PaboTa ¢
KaTeropuasnbHbIMU NPU3HaKaMm.
Perpeccns. MeTpuku OLLEHKW perpeccum:
MSE, MAE, R2 - koathuuneHT
neTepMuHaumu. JInnenHas perpeccus,
noJsIMHOMUabHas perpeccus.
MepeobyyeHne n perynspusauns,
rpebHeBas perpeccus, LASSO, Elastic
Net. JIuHeHble Mogenn ans
Knaccugurkaumu. MNepuenTpoH,
JIOrUCTMYECKan perpeccus,
MOJIHOCBA3HbIE HEMPOHHbIE CeTH,
CTOXaCTUYECKUI rpafNeHTHbIN CNYCK 1
obpaTHOe pacnpocTpaHeHne rpagneHTa.
Perynspunsaumns nuHenHbIx Moaenen
Knaccudrkaunmm. Knactepusauus.
kmeans, k-means++, DBSCAN,
arsioMmepaTuBHasA Kiactepmusauuns.
MeTpurKKN OLLEHKN KNacTepusaumm.
ANropuTMbl, OCHOBaHHbIE Ha NMPUMEHEHMUN
pelatlwmx gepesbes. Kputepun
pasfeneHuns y3na: MHHOPMaLMOHHbIN
BbIUrPbILL, KpUTepuin IxuHn. AHcamban
peLlaloLLMX fepeBbeB: CNyYanHbIn Jec,
rpafneHTHbIN ByCcTUHr. MeToL OnopHbIX
BEKTOPOB. Mpsmas n obpaTHas 3apava.
OnpepeneHne onopHbIX BEKTOPOB.
flnepHbIn TproK. HausHbIN 6aecoBCKuMii
KnaccudukaTop. MeToabl OLEeHKN
pacnpegeneHus npusHakos. EM-
anropuTM Ha NpuMepe CMecu rayccmaH.
MeToabl paboThl ¢ Tabnuuamu B Python.
Arperauus 1 Bu3yanusaumns gaHHbIX.
[poBefeHve NepBUYHOro aHam3a
LaHHbIX icnonb3oBaHne 1 cpaBHeHVe
anroputmoB knaccuukaumm: kNN,
pellatoLive fepeBba U UX aHcambnu,
NIOrUCTMYECKas perpeccums.
Vicnonb3oBaHWe 1 OLeHKa aJiropuTMoB
perpeccuu. Mogbop onTUManbHbIX
napameTpoB perpeccuu.
ONTUMU3aLIMOHHBIE 3afa4U U NX
peleHns. Moabop rmnepnapameTpos
anropuTMma C NOMOLLbIO METOL0B
onTuMm3auum. NMporpaMmMHo-
anropuTMmnyeckoe 0CBoeHMe MaTeprana
MeToabl 6€3rpagneHTHON ONTUMU3ALNN:
cny4vanHbin nouck, hill climb, omxur,
reHeTU4YecKun anropuTm.
ONTYMU3aLIMOHHBIE 3afa4u 1 NX
peleHus. Moabop runepnapameTpos
anropuTMa C NOMOLLbIO METOL0B
onTuMm3aumm. NMporpaMmMHo-
anropuTMmnyeckoe 0CBOeHMe MaTeprana
MeToabl 6e3rpafMeHTHON oNTUMM3aLnm:
cny4vanHbin nouck, hill climb, omxur,
reHeTN4YecKuin anropuTm.
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OCHOBHbIE MOJIOXKEHNS HEYETKOW JIOTMKK

noaroToBka K
NPakKTU4eCKNM
3aHATNAM

MaTemaTnyeckme ocHoBbl. HeveTkas
anrebpa n HeYyeTKne MHOXeCTBa.
Jlornyeckune onepauuy Hag He4eTKUMU
MHOXecTBaMu. HevyeTkasa n
JIMHIBUCTUYECKUE rnepemMeHHble. PopMbl
npeacrasneHns GyHKLUn
NPUHALNEXHOCTU N HEYETKNIA BbIBOA,.
ANropMTMbl HEYETKOr0 BblBOAA

10

MalumHHoe obyyeHune. Perpeccus, knaccudukaumnsa n

noaroToBKa K

napaaurmbl 006y4eHUs HempoceTen: «C
yuntenem», «bes yymtensa»
(camoobyyeHne) n cmelwaHHas. ObyyeHune
C yqutenem : Knaccudgumkauums ,

Knactepusauunsa

NpPakKTU4eCKnM
3aHATUAM

Perpeccus, PaHxnpoBaHue. ObyyeHne
6e3 yyntens : Knactepumsauus,
YMeHbLeHne pa3mepHocTh. ObyyeHne ¢
4aCTUYHbIM MPUBJIEYEHNEM YYUTENA

HelpoHHble ceTun. Fybokne HeMpOHHbIE CeTH

noaroToBkKa K
NPaKTU4eCKM
3aHATUAM

ceTen Ha Python

MickyccTBEHHasa Moaesb HelpoHa.
[lpuMeHeHne HelpPOHHbIX CeTeN.
PacnpocTpaHeHue curHanos no
HenpoHHoN ceTn. ObyyeHne HelnpoceTu.
BubnnoTekn ons co3faHns HEMPOHHbIX

WToro 3a cemecTp: 40

WToro: 40

5. NMepevyeHb y4eOHOMU nuTepaTypbl M y4ebHO-MeTOAMYECKOro obecneyeHus no

AucuunnuHe (Mmoaynio)

Pecypc HTb
Ne Bubnuorpacduyeckoe onucaHue CamrTy
n/n P (3BC CamITY,
IPRbooks n 1.4.)
OcHoBHasa nnTepaTypa
Python n aHanu3 gaHHbIX: NpakTU4eckoe nocobue / MakknHan Y., 5 y
. . JIEKTPOHHBIN
1 | MNpodobpaszoBaHue, nep. CanHkmHa A.: 2024.- Pexxum gocTyna: g
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||145897 Pecyp
boykapes, A.B. CucTeMbl NCKYCCTBEHHOIO UHTeNIeKTa : y4ebHoe nocobue /
A. B. bouykapes, E. A. TiopuH; CaMapCKuil rocy8apCTBEHHbIN TEXHUYECKUN 3neKTDOHHbIA
2 | yHuBepcuteT, NHPOPMALMOHHO-N3MEPUTEbHAA TEXHUKA .- 2-€ U34., UCMp. ef c
n gon..- Camapa, 2024.- 254 c..- Pexxum goctyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||6061
boykapes, A.B. CuCTeMbl MICKYCCTBEHHOI0 UHTEJIJIEKTA.
MexXhaKyIbTETCKUIN KypcC : y4ebHuk / A. B. boukapeB; CaMapcKkuii 371EKTDOHHbI
3 | rocynapCTBEHHbIN TEXHUYECKUA yHUBEpCUTET, IHhOpMaLMOHHO- ef c
n3meputesbHasa TexHunka.- Camapa, 2025.- 192 c..- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||6299
[lononHuTEeNbHasA MTepaTypa
BeeneHve B MeToAbl MaWMHHOIrO 06y4eHns C NnoakpenaeHnem: yyebHoe
4 nocobue / Menenes M.1O., U3gaTenbcTBO KOXKHOro hefepanbHOro DNEKTPOHHBbIN
yHuBepcuteTa: 2025.- Pexxum focTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||157814
ICKyCCTBEHHbIN MHTENNEKT: CTaTUCTMYECKNe MeTo bl aHaan3a AaHHbIX: 3 71EKTDOHH I
5 | y4ebHuk / Opnos A.W., A M Ap Meaua: 2022.- Pexxum goctyna: ecp c
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||117029 Pecyp
MpaBoBOe peryaMpoBaHne NCKYCCTBEHHOro NHTennekTa: yyebHoe nocobue 3 71EKTDOHH I
6 |/ ®unmnosa N.A., An MNn Ap Megua: 2022.- Pexxum gocTtyna: ecp c
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||121114 Pecyp
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Tiorawes, A.A. BBefeHne B MalWnHHOe 0by4eHne 1 NCKYCCTBEHHbIN
NHTENNEKT : y4ebHoe nocobue / A. A. Tiorawes; CaMapcKuii
rOCYAAPCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, BhlYNCINTENbHAsA TEXHUKA.-
Camapa, 2025.- 208 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||6192

DNIEKTPOHHbIN
pecypc

JocTyn obyyvatowwmxcs Kk AP HTb CamI'TY (elib.samgtu.ru) ocyuiectsnsercs nocpeacTBOM 3/1€KTPOHHOM
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb UHPOPMALMOHHBIX TEXHOJIOTUMA, UCMOJIb3YEMbIX NPU OCYLLECTBJIEHUMU

NH-hopMaLMoHHON obpa3oBaTeNibHOM Cpedbl YHUBEPCUTETA.

nporpaMMHoOro obecne4yeHus

obpa3soBaTesbHOro npouecca No AucumnaumHe (Moaynio), BKJKYaa nepevyeHb

OpraH130BaHO B3auMoaencTBre oby4yalolerocs 1 nNpenofaBaTens C UCMOJb30BaHWEM 3JIEKTPOHHOM

No Cnocob
HaumeHoBaHue NMpoussopuTens
n/n pacnpocTpaHeHus
1 | Anaconda 3 (Python 3, jupyter 6.3.0) Anaconda y Caoboaro
(3apybexHblii) pacrnpocTpaHaemoe
2 | Microsoft Office Microsoft y JInueH3noHHoe
(3apybexHblii)
Python Software
3 | Python Foundation C:?Sogg'f aHsEeMoe
(3apybexHblii) pacnpocTp
o 7-zip.org CeobognHo
4 | Apxusatop 7-Zip (3apybexHbii) pacnpocTpaHaemoe
000 «2JIEKTPOHHOE
. W3OATENBCTBO
5 | Obpa3oBaTenbHas naatdopma «HOpanT» OPAT> JInLeH3noHHoe
(OTevyecTBEHHbIN)
000 «HOBbIE
y OBJIAYHbIE
6 | MonOduc ObpasoBaHne TEXHOIOM M» JInueHsnoHHoe

(OTevyecTBEHHbIN)

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npodgeccmoHanbHbiX 6a3 AaHHbIX, UHOPMALUOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHMe KpaTkoe onucaHue Pexum pocTtyna
Poccuinckme 6a3bl
1 |eLIBRARY.ru http://www.eLIBRARY.ru/ flaHHbIX
OrpaHNYeHHOro
[oCTyna
KoHcynbTaHTINOC Poccuinckune 6a3bl
2 (MpaBOBblE OOKYMEHTHI) - http://www.consultant.ru/ LaHHbIX
poctyn c MK B OrpaHN4YeHHOro
MegnwvaueHTpe (aygn. 42) nocTtyna

Hay4Has 3n1eKTpoHHas
6ubnuoTteka

http://elibrary.ru/

Pecypcbl OTKpbITOrO
nocTyna
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3apybexxHble 6a3bl
Scopus - 6a3a AaHHbIX http://www.Scopus.com/ JaHHbIX
pechepaToB 1 LMTMPOBAHNS OrpaHUYeHHoro
nocTyna

Poccuinckune 6a3bl

dNneKTpoHHasa bubnmoTeka e e I NaHHbIX
V3maHWi CamMITY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe OrPaHIYEHHOT0

aocTyna

Poccuinckune 6a3bl
OaHHbIX
OrpaHUYeHHoro
[oCTyna

6 | BUHUTK http://www?2.viniti.ru/

Poccuinckune 6asbl
INEeKTPOHHO-6ubmoTeYHas ) . NaHHbIX
cucteMa IPRbooks http://www.iprbookshop.ru/ OrpaHNYeHHOro
[oCTyna

8. OnucaHuMe MaTepuanbHO-TEXHNYECKOMN Da3bl, HeOOXoo4MMONM ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo agucuuniauHe (mogynio)

MpakTuyeckue 3aHATUA

AyouTtopua Ond nNpakTUYeCKUX Y CEMUHAPCKUX 3aHATUNA, TEKYLLEro KOHTPOJIA Y NPOMEXYyTO4YHOM
aTTecTauumn, YKOMMNIeKTOBaHHbIE CNeLnann3npoBaHHON Mebesbio U TEXHUYECKUMU CPeacTBaMu o0byyveHuns
(NnpoekTop, 3kpaH, KoMMNblTep/HOYTOYK), C BbIXOAOM B CeTb VMHTepHET W A[OCTYMNOM B 3NE€KTPOHHYIO
NHGOopMaLmnoHHo-06pa3oBaTenbHyo cpeny CamlTY. Ayantopus obopyaoBaHa cneunann3vpoBaHHON Mebenbio:
CTOMbI U CTYNbS 4115 00yYaloLWmXCs; CTON U CTYN ANS npenofasaTens, 40CKa.

- KOMMbloTepHble Knaccol (aya. 101, 102, 201, 401, 404).

CamocTosaTeNbHan paboTta

MomelweHns g camoCcToATeIbHON paboTbl OCHALLEHbI KOMMNbIOTEPHON TEXHUKOW C BO3MOXHOCTbIO
NoOKNYeHNs K ceTu «MHTepHeT» 1 O0CTYNOM K 3JIEKTPOHHOW MHMOPMaLMOHHO-00pa3oBaTebHON cpeae
CamI'TY:

- KabnHeT ANs TeKyLlero KOHTPOAS U NPOMEXYTOYHOW aTTecTauun, KYpcoBOro NpoekTUpoBaHUs,
FPYNMoBbIX M UHAUBUAYANbHbIX KOHCYIbTaUMA aya. 212;

- KabuHeT ona camocToATeNbHOM paboThl, ayantopus 304;

- KOMMNblOTEPHbIe Knacchl (aya. 101, 102, 111, 201, 401, 404).

9. MeToaunyeckue matepuansl

MeToanyeckue pekoMeHgauunn rpn pa60Te Ha JIeKUuunu

[0 NeKunmn CTyAeHT O0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYIO U HAayYHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBeHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvawwmmcs coobllaeTcs TeMa NeKLumn, naaH, BONpockl, noajexatiune
PAcCMOTPEHMNIO, AOBOASTCS OCHOBHbIE JIMTEPATYPHbIE NCTOYHUKK. Bech y4yebHbin MaTepuasn, coobliaembiin
npenofaBaTeneM, LO/DKEH HE MPOCTO NPOCAYLWMBATLCA. OH A0/KEeH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbIC/IEH, MOHAT, 3ahMKCUPOBaAH Ha ByMare v 3akpenseH B namsaTu. Mpuctynas K CayLiaHnio HoBoro y4ebHoro
MaTepuana, nosie3HO MbIC/IEHHO YCTAHOBUTL €ro CBSA3b C paHee M3ydeHHbIM. Chens 3a TEXHUKON YTeHus
NeKUMn (aKLEHT Ha CYLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME pUTMa, nay3a 1 T.M.), Heobxoaumo BCien 3a
npenofaBaTesieM YMeTb BblAENsSTb OCHOBHbIE KaTEropuu, 3aKoHbI U ONPeaensiTh X colepXaHue, npobnemsi,
npeanosiaraTh UX BO3MOXHbIE PELUEHNs, A0Ka3aTeNbCTBa M BbIBOAbI. OCyUeCTBAAS Takylo paboTy, MOXHO
3Ha4YuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEKTUPOBaHNE U AalbHeNlee
n3yyeHue.

KoHCcnekTnpoBaHWe nekuuu nossonseT obpaboTaTb, CMCTEMAaTU3NPOBATb U JIyYlle COXPaHUTb
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NoNyYeHHY UHGpOopMauuto c TeM, 4yTobbl B ByayweM Mo)XHO BblIo BOCCTAaHOBUTbL B MaMSATW OCHOBHbIE,
coaepxaTesbHble MOMeHTbI. TUNMYHasa ownbka, coBepluaeMas 0byyatoLwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHMeE
peyn npenogaBaTens. Kak npasusio, Npu 3anucu «CJa0BO B C/IOBO» He OCTAeTCsA BPeMeHU Ha obayMbiBaHue,
aHanM3 N CuHTEe3 uHdopmaunn. OTbMpasa HYXXHYO MHGPOPMaLNIO, FaBHbIE MbICAW, NPobaeMbl, peweHuns un
BbIBOAbl, HEOOX0AMMO COKpalLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTtesbHO 0CTaBUTb B paboymx KOHCMEKTax Mons, Ha KOTOPbIX MOXXHO ByaeT aenatb NOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, OLOMOJHSAOWMNE MaTepuan MNPOCAyWaHHOW NeKUuun, a Takxe
nogyepkumBatoLne ocobyto BaXXHOCTb TE€X UM UHbIX TEOPETUYECKMX MONOXKEeHUA. C OKOHYaHUEM JIeKL UK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLUIEHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu n T.M. C TeM, 4YTOBbl KOHCMEKT Mor BbITb
MCMONb30BaH B MPOLLECCE MOATOTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0bX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeTognyeckue pekoMeHOauunn rpun rnmoaroToBKeE pa60Te Ha MNPaKTN4YECKOM
3aHATUNN

MpakTU4yeckne 3aHATUS MO AWCLMUMIIMHE NPOBOASATCSA B LENAX BbIPpaboTKM NMPaKTUYECKUX YMEHUIA 1
NprobpeTeHNs HaBbIKOB B PELLIEHUI NPOGECCNOHANbHbIX 3aay.
PekomMeHAyeTCsa cneayioLlas cxema NoAroTOBKU K NPAaKTUYECKOMY 3aHATHIO:
1. 03HakKoMJieHWe C MJAHOM MPAKTUYECKOro 3aHATWS, KOTOPbLIA OTpa)kaeT Cofep)xaHue
NpPeasoXeHHOW TeMbI;
2. npopaboTKa KOHCMeKTa Nekuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 1 ap.

MoaroToBka oby4atoWerocs K NpakTUYECKOMY 3aHSATUIO MPON3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl MPaKTUYECKNUX 3aHATUIA U (MAK) Nekuuin. B npouecce nNoaroTOBKU K MPakTUYECKUM
3aHATNAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe pPeKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTy4eHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie nnu BO BPeEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE y4yacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNoCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxonmmo obpallaTh BHUMaHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM NnapamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MOryT ObiTb FpynnoBbie ©
NHAMBUAYaNbHbIE. B 3aBUCUMOCTY OT CNIOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenei 3aHaTus, obLien NnoaroToBKM
obyyaoLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns namn nepsoe OencTBue,
nnn ykasaTb obLliee HanpaBieHne paccyxaeHuir. MonyyveHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[eKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeTogn4yeckme pekoMeHgaUnM Mo BbIMOJHEHWUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusaumnsa camocToAaTeNbHOW paboTbl 06y4YalLWMXCH OPUEHTUPYETCSH Ha aKTUBHbIE METO.b
OBJlafleHNA 3HaHWAMMW, pa3BUTME TBOPYECKMX cnocobHocCcTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHWIO C yH4ETOM NOTPEeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocTosaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMKM NocobusMM, Hay4yHON, CNPaBOYHOM ANTepaTypon,
MaTepranaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnseTca Hanbonee ahheKTUBHLIM METOLOM MOJTYHEHNS
JOMONIHUTENbHbIX 3HAHWUIA, MNO3BONAET 3HAYUTESIbHO aKTUBM3UPOBATHL MPOLLECC OBAAAEHUS UHGOpPMaLnen,
crnocobecTByeT 6onee rayboKOMy YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4aeMon TeMe
HeobX0AMMO Bbly4MTb HAaW3YCTb M BHECTWU B F10CCapuUi, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havana
N3y4YeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;
® Ha NIeKLUUsX, NMPaKTUYECKNX 3aHATUAX;
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® B KOHTaKTe C npenonaBaTesieM BHE paMOK paCrnncaHus;

® Ha KOHCyNbTaulKnax no y‘-IE6HbIM BOMpocCaM, B Xoae TBOPYECKNX KOHTAKTOB, Npn NNKBMAOaLNN
3a40/DKEHHOCTEN, NPW BbINOJTHEHUN MHONBUAYAIbHbIX 3aflaHUn 1 T.4.;

e B bnbnnoTeke, foma, Ha Kadeape nNpu BbiNOJAHEHUN 0ByYatoLWMMCs y4ebHbIX 1 NPaKTUYeCKUX
3afau.

3¢ PeKTUBHLIM CPeaCTBOM OCYLLIECTBIEHNS 00yvalolmMMcs CaMoCTosATeNbHON paboThl aBnseTCs
3N1eKTPOHHas UHGOpPMaLMOHHO-06pa3oBaTeNbHas Cpefa yHMBepCcUTeTa, KoTopas obecneynBaeT JOCTyn K

y4yebHbIM nnaHam, paboymm nporpammam AUCUUNAWMH (MOAyneRn), NPakTUK, K U3gaHusM 31eKTPOHHbIX
61bIMOTEYHbBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MOoaynIo)

®OHA OLEHOYHbIX CPEACTB NPeCcTaBleH B NpuaoKeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

61.B.1.01.15 «CnucTeMbl NCKYCCTBEHHOIO
NHTeNneKTa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCLUMNJIUHE
51.B.1.01.15 «CucteMbl UCKYCCTBEHHOI0 UHTENNEKTa»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums
dopMa obyueHus
Fop Havyana NoAroToBKU

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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09.03.01 NHbopMaTUuKa 1 BblHUCNTESIbHASA
TexHuKa

NHdopMaTrKa 1 BbIHMCNTENIbHAA TEXHUKA B
He(pTeXMMNYECKOM NPOM3BOACTBE

Bbakanasp

OyHas

2026

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

kahegpa "IHhopMaTnKa N CUCTEMBI
ynpasaeHunsa" (HO-UnCy)

kahegpa "IHhopMaTnKa N CUCTEMbI
ynpasaeHusa" (HO-UnCy)

722

3aveT




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHUMUH

Koao un
HauMeHOBaHue
KOMMeTeHLUumn

Kopn v HauMmeHoBaHue
WHOUKaTOPa AO0CTUXKEHUSA
KoOMNeTeHUuuu

PesynbTaTtbl 00yueHus
(3HaTb, yMeTb, BnageTb,
COOTHeCeHHble C
MHOMKATOPaMU OOCTUXKEHUSA
KOMNeTeHUUn)

MpotheccnoHanbHble KOMNEeTeHL N

He npenycMoTpeHo

MK-2 CnocobeH
BbINOJHATL PaboThbl
1 yrnpaB/ieHne
paboTamu no
cosfaHuo(MoanguK
auun) n
conposoxaeHuto NC,
aBTOMaTU3UPYIOLLINX
3afa4u
OpraHu3aunoHHOro
yrnpaBfieHns 1
Br3Hec-npoLecchl Ha
npeanpusaTuax
HedhTEXMUYECKOTO
npou3BoACTBa

MK-2.2 AHanusnpyet
COBpeMeHHble METOLNKM
ynpasneHne NC Ha
npeanpuaTnax
HeTeXNMNYECKOro
npou3BoACTBa

BnapgeTb HaBblKamMu
NCMOoNb30BaHNA COBPEMEHHbIX
MeToauk ynpasneHue UC Ha
npeanpuaTuax
HepTexnmMmmyeckoro
NPON3BOACTBA C NMOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
NHTEeNNeKTa

3HaTb COBPEMEHHbIe METOLUKN
ynpasneHue VC Ha
npeanpuaTrax
HepTexnmMmyeckoro
NpPOV3BOACTBA C NOMOLLbLIO
CUCTEM UCKYCCTBEHHOIO
WHTEeNNeKTa

YMeTb 1CMNoJib30BaTh
COBPEMEHHbIE METOANKM
ynpasseHne NC Ha
npeanpuaTusax
He(hTEXUMNYECKOro
NMPOW3BOLACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
NHTENNeKTa

YHUBepCanbHble KOMMNeTeHL N

YK-1 CnocobeH
OCYLLECTBNATL
MOWCK, KPUTUYECKNNA
aHann3 1 CUHTEe3
NHMOopPMaLmK,
NPUMEHSTb
CUCTEMHBIA Noaxon
N8 pelleHns
MOCTaBJIEHHbIX
3ajay

YK-1.2 icnosib3yeT CUCTEMHbIN
noaxoA Ans pelleHuns
NMOCTaBJIEHHbIX 3a4a\.
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BnapgeTb HaBblIKamu
NpPUMEHeHnsa cpeacTs
NCKYCCTBEHHOI0 UHTENEKTa
KaK NporpaMMHbIX CPeAcTB,
NO3BONSAOLLNX BbIMOAHATH
peann3aLnio NpoeKkTa Ha BCeX
3Tanax ero XWU3HeHHoro unkKna,
a TakXxe rnpuMeHeHns
NPUKAaAHOro NPOrpaMMHOro
obecneyeHuns, HeobxoaMMOro
015 peLleHns pa3anyHbIX 3a4as

3HaTb MeTOAbI MONCKa
HeobxoAnMor HOPMaLLMK ANs
PELUEHNS NOCTaBIEHHON 3a4a4m
C MOMOLLbIO CUCTEM
NCKYCCTBEHHOIO UHTENIEKTa




YMeTb 1CM0JIb30BaTh METOAbI
noncka Heobxoanmon
NHOPMaL MM 4119 peLleHns
NMOCTaB/IEHHOW 3a4a4u C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0O MHTENNIEKTA

MaTpuua cCOOTBETCTBUA OL,EHOYHbIX CPEeACTB 3aMnJlaHUPOBaHHbIM pe3yJibTaTaM

obyyeHus

Kop mHgukaTopa
BOCTUXXEHUsA
KOMMeTeHU U

Pe3ynbTaTbl 00y4eHus

TeKyLiun
KOHTpOA
b
ycneBae
MOCTH

Mpomex

yToYHas

aTTecray,
us

OueHo4YHbIe
cpepncTBa

BeeneHue B MCKyCCTBeHHbIﬁ WHTEeNNeKT U OCHOBHbIE

MeToAbl MAalUUHHOIO Oﬁy"leH na

MK-2.2 AHanusnpyet
COBPEMEHHble
MeTOAMNKN
ynpasneHue VC Ha
npeanpuaTrax
He(TeXMMUNYECKOro
npon3BOACTBA

3HaTb COBPEMEHHbIE METOAMKN YrpaBJieHne
NC Ha npeanpuaTusax HeyTeEXMMMNYECKOro
NPOW3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa

OLLeHOYHbIE CPEeACTBa
NPOMeXYTO4YHOr0
KOHTpOS

HeT Oa

BnapeTb HaBblKaMU UCMOb30BAHUA
COBPEMEHHbIX METOAMK yripaBneHune UC Ha
NpeanpusTnsaX HeTeXUMNYECKOro
MPOU3BOACTBA C MOMOLLLIO CUCTEM
NCKYCCTBEHHOTO NHTEINIEKTa

OLLeHOYHbIE CPEACTBA
MPOMEXXYTOYHOr 0
KOHTPOJIS

HeTt Oa

YMeTb UCMoJib30BaTh COBPEMEHHbIE METOAMKN
ynpasneHve UC Ha npeanpusTusx
He(hTEXMUYECKOro MPOM3BOACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI O UHTENNEKTa

OLLeHOYHbIE CPEeACTBa
NPOMeXyTO4YHOro
KOHTpONS

HeTt Ha

3HaTb COBPEMEHHbIE METOAMKY YrpaBieHne
NC Ha npeanpuaTnsax HehTEXMMNYECKOro
MPOU3BOACTBA C MOMOLLLIO CUCTEM
NCKYCCTBEHHOIO NHTESIIEKTa

TECT HeT

Oa

BnapeTb HaBblKaMU UCMOb30BAHUA
COBPEMEHHbIX METOAMK yrpasneHune UC Ha
NpeanpusTusax HeTeXUMUYEeCcKoro
MpPOU3BOACTBA C MOMOLLbLIO CUCTEM
MCKYCCTBEHHOIO NHTENeKTa

npakTuyeckne 3agayu HeTt

Oa

YMeTb 1UCM0/1b30BaTh COBPEMEHHbIE METOANKM
ynpasnerue VIC Ha npeanpuaTusx
HepTexMMmn4eckoro npPon3BoACTBa C MOMOLLbIO
CUCTEM UCKYCCTBEHHOIO MHTENINEKTa

npakTyeckne 3agayn Het

Oa

YK-1.2 Ucnonb3yeT
CUCTEMHbIN NOAX0[
015 peLlieHuns
NMOCTaBJIEHHbIX 3aau.

BnapeTtb HaBblkaMU NPUMEHEHNS CPEACTB
MCKYCCTBEHHOIO MHTENIEKTA Kak
NPOrpaMMHbIX CPeACTB, MO3BONSIOLLNX
BbIMOJIHATL Peann3aLmio NPoeKTa Ha BCeX
3Tanax ero XXW3HEHHOro LMKNa, a TakxXe
NPUMEHEHUS NPUKNALHO0 NPOrPaMMHOro
obecneyeHuns, Heo6xoaMMOro ANs peLueHns
pa3/IMyHbIX 3a4au

npakTn4eckmne 3adaydin HeTt

Ha

YMeTb 1CM0/Ib30BaTh METObl MOMCKA
Heobx0aMMoN NHGOPMALMN LS PeLLEHNS
NMoOCTaBJIEHHOW 33434/ C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr0 UHTESINIeKTa

npakTuyeckme 3agayu HeTt

Oa
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3HaTh MeTobl NONCKa HEOBX04UMOIA TecT Aa Het
NH(OPMaLMKN ANS pelleHnsa NoCTaBAeHHON OLleHOYHbIE CPeacTBa
3ajayn C MOMOLLbI0 CUCTEM UCKYCCTBEHHOIO MPOMEXYTOYHOrO HeT Na
NHTeNNeKTa KOHTPONS
BnapeTb HaBbikaMy NPYMEHEHNSA CPELCTB
NCKYCCTBEHHOI0 MHTEe/IIeKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BOSAIOLLNX
OLleHOYHble CpeaCcTBa
BbINONHATL peann3aLmnio NPoeKTa Ha Bcex
NPOMEXXYTOYHOro HeTt Ha
3Tanax ero XXW3HeHHOro LMK, a Takxe KOHTDONS
NPYIMeHeHNs NPUKIaZHOr0 NMPOrPaMMHOro P
obecneyeHuns, Heo6xoaVMOro Ans peLueHns
pa3fnyHbIX 3afau
YMeTb UCM0/1b30BaTh METOAbI MNOMCKa
. OLleHOYHble CpeacTBa
Heobx0aMMOV MHGOPMaLLML A5 PELLEHNS
. NPOMeXYTO4YHOr 0 HeTt Ha
MOCTaBJIEHHON 3aayn C MOMOLLbIO CUCTEM KOHTpONA
NCKYCCTBEHHOrO MHTENNEKTa
OCHOBHbI€ NOJIOXKEHUA HeYeTKOMW JIOTUKKN
MK-2.2 AHanu3unpyeTt
BPEMEHHBI
;ZT%G m?(m € YMeTb 1CM0Nb30BaTh COBPEMEHHbIE METOLVKN OLIEHONHbIE CPeCTES
n aélneHme NC Ha ynpasnerue AC Ha npeanpuATusX npomex TO‘-IHpOFO HeTt Ha
ynp HepTexMMmn4eckoro NPoM3BoACTBa C MOMOLLbIO P y
npeanpuaTuax KOHTPO/IA
CUCTEM NCKYCCTBEHHOMO UHTENIEKTA
HepTeXMMNYEeCKOoro
npon3BOACTBa
BnapeTb HaBbIKaMy NCMOJIb30BaHNA
COBpPEMEeHHbIX MeToaunkK yrnpasneHme UC Ha OLleHOYHble CpefCcTBa
npeanpuaTuax HehTEXUMNYECKOr O NPOMEXYTOYHOr O Het [a
NMpPOU3BOACTBA C MOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOrO MHTENNeKTa
3HaTb COBPEMEeHHbIe METOANKM yrpasneHne | OUEHOYHbLIE CPEACTBA
NC Ha npeanpuATUAX HEPTEXUMUYECKOTO MPOMEXYTO4HOrO Het Aa
NPOU3BOACTBA C MOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOrO MHTENNEKTa TecT fa HeT
YMeTb UCM0/1b30BaTh COBPEMEHHbIE METOAMNKM
npassieHne NC Ha npeanpuaTmax
ynp PeAnp npakTU4eckune 3agayu Ja Het
HepTEXMMMNYECKOr0 NPOM3BOACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOrO MHTENNEKTa
BnapeTb HaBbIKaMy NCMOJIb30BaHMNSA
COBpPEMEHHbIX MeToamnkK ynpasneHme UC Ha
npeanpuaTnAX HehTEXMMNYECKOro npakTuyeckune 3aga4yu Ha HeTt
NMPOW3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOrO MHTENNEKTa
YK-1.2 Wicnonb3yeT YMeTb 1CMN01b30BaTh METOLbI MOUCKA
CUCTEMHBIN NOAX0 HeobxoanMOV MHGOPMaLLIMK A5 peLleHns
AXOA A y (opmaumm Ans p npakTu4eckune 3agayu Ja Het
4NA peleHns MOCTaBJIEHHON 3aayn C MOMOLLbIO CUCTEM
MOCTaBJ/IEHHbIX 3a4a4. | MCKYCCTBEHHOrO MHTENNEKTa
BnapeTb HaBbIKaMy MPUMEHEHNS CPeLCTB
NCKYCCTBEHHOrO MHTENNIEKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BONSIOLLNX
BbIMOJIHATL peasn3aLnio NpoeKTa Ha BCeX
npakTuyeckune 3aga4yu Oa HeTt
3Tanax ero XM3HeHHOro UMKa, a Takxe
NPUMeHEeHNS NPYUKAALHOr0 NPOrpPaMMHOro
obecneyeHuns, HeobxoaMMOro 4N peLleHns
pa3nyHbIX 3a4ad
3HaTb METOAbl MONCKa Heobxoammon
NHGopMaLMN AN pelleHns NoCTaBeHHOW
thopmaly Anap TecT Oa Het

3aja4n C noMoLWblo CNCTEM UCKYCCTBEHHOI O
NHTEeNNeKTa
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YMeTb 1UCMoJib30BaTh METOAbI MOUCKa
HeobxoauMoNn nHoPMaLMK ANs PELLEHNS

OLleHOYHblE CpencCTBa

o NPOMEXXYTOYHOIro Het [a
NMOCTaBJIEHHON 3ajayn C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOIO MHTEe/IeKTa P
3HaTb MeTOAbl MOUCKA HEOOXOAMMOIA
NH(OPMaL M ANs pelleHns NoCcTaBAeHHON OLIEHOYHBIE CPEACTBA
NPOMEXXYTOYHOro HeTt Ha
3aja4u C NOMOLLbI0 CUCTEM UCKYCCTBEHHOI0
KOHTpONSA
NHTEeNneKTa
BnapeTb HaBblIKaMy MpUMeHEHNs CPeLCTB
NCKYCCTBEHHOIO MHTE/IeKTa Kak
NPOrpamMmMHbIX CPeACTB, MO3BOJIAOWMNX
OLLEeHOYHbIe CpeacTBa
BbIMOJIHATL peasin3aLunio NpoeKkTa Ha BCeX
NPOMEXYTOYHOr 0 Het [a
3Tanax ero XXM3HeHHOro LMK, a Takxe KOHTDONS
NpPUMeHeHNa NPUKIaLHOro NPorpaMMHOro P
obecneyeHuns, Heo6xoaMMOro ANs peLleHns
pa3nnyHbIX 3a4ad
MawwuHHOoe obyuyeHue. Perpeccus, knaccudukaumus u Knacrepmsauus
MK-2.2 AHanu3unpyeT
;%i%e'\;i:%'e 3HaTb COBPEMEHHbIE METOAMKN YMPaBJieHne PSR pp—.
A NC Ha npeaonpuaTusax HeTexmMmMmmyeckoro P
ynpasneHue UC Ha NMPOMeXyTO4YHOro HeTt Ha
N ANDASTHSX NMPOU3BOACTBA C NMOMOLLbIO CUCTEM KOHTDONS
PEAnp NCKYCCTBEHHOr0 MHTENNeKTa P
HedTexnMmyeckoro
npon3BOACTBA
YMeTb 1ICMN0JIb30BaTh COBPEMEHHbLIE METOAUKN
OLLeHOYHble CpeacTBa
ynpasneHue VIC Ha npeanpuaTusx
NPOMe)XyTO4YHOro Het Ha
HepTEXMMNYECKOr0 NPOM3BOACTBA C MOMOLLbIO KOHTpONS
CUCTEM NCKYCCTBEHHOMO UHTEJI/IeKTa
BnapeTb HaBblIKaMy UCMOJIb30BaHNA
COBpPEMEHHbIX MeToanK ynpasneHne NC Ha OLLeHOYHble CpefCcTBa
npeanpuaTnAX HehTEXMMNYECKOro NPOMEXYTOYHOr 0 HeTt Ha
NpPOU3BOACTBA C MOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOr0 MHTeNNeKTa
3HaTb COBPEMEHHbIE METOAMKN YyrpaBJieHne
NC Ha npeanpuaTusax HeyTeXMMMYeCKoro
peanp o TecT Oa Het
NMPOU3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa
BnapeTb HaBbIKaMy NCMOJIb30BaHNSA
COBpPEMEHHbIX MeToanK ynpasneHne NC Ha
npeanpuATUAX HeyTEXMMNYECKOr 0 npakTuyeckune 3agadn Ja Het
NpPOW3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa
YMeTb 1CM0Nb30BaTh COBPEMEHHbIE METOLVKN
npasnexHvie NC Ha npegnpuaTmax
ynp PEAMP npakTuyeckne 3agayu Ha Het
HepTeXMMn4eckoro NPoM3BoACTBa C MOMOLLbIO
CUCTEM NCKYCCTBEHHOMO UHTENIEKTa
BnapeTb HaBbIKaMy MPUMEHEHNS CPeLCTB
NCKYCCTBEHHOr 0 MHTeJINIeKTa Kak
YK-1.2 Uicnonb3yet NPOrpamMmMHbIX CPeACTB, MO3BONALMX
CUCTEMHBI MOAX0 BbIMOJIHATL peasn3aLnio NpoeKkTa Ha BCeX
AXOA P H P npakTuyeckune 3agadu Ja Het
4N peleHns 3Tanax ero XXM3HeHHOro LMK, a Takxe
NMOCTABJIEHHbIX 3a4ay. | NPUMEHEeHNs NPUKIALHOr0 NPOrPaMMHOro
obecneyeHus, Heo6Xx0AMMOro a5 peLleHuns
pa3nnyHbIX 3a4ad
YMeTb 1CN0Nb30BaTh METOAbI MOUCKA
HeobxoAnMOon nHGopMauun oNs peLleHns
A . (opmauuu Ans p npakTuyeckune 3agayn Oa HeT
NMoCTaBJIEeHHOMN 3aja4n C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTe/IeKTa
3HaTb MeTobl MOMCKa HeoBX0AMMO TecT Aa Het
NMHOPMaLMK A5 pelleHns nocTaBeHHON OLieHOYHbIe CpeacTBa
3aja4n C NOMOLLbI0 CUCTEM UCKYCCTBEHHOI0 POMEXYTOYHOrO HeT Na
NHTenneKTa KOHTPOAS
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YMeTb 1CM0/1b30BaTh METOAbl MOMCKA
Heobxo4MMoIN NHGOPMaLMN LS PELLEHNS
MOCTaBAEHHON 3a[ja4u C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOIO NHTESINeKTa

OLleHOYHblE CpencCTBa
NMPOMEeXYTO4YHOI 0
KOHTpONA

HeTt

Oa

BnapeTtb HaBbiKaMy NMPUMeHeHNs CPeaCTB
NCKYCCTBEHHOIO MHTENNIEKTa Kak
NPOrpamMmMHbIX CPeLCTB, MO3BOJIAIOLLMX
BbIMOJIHATL Peann3aLmio NpoeKkTa Ha BCex
3Tanax ero XU3HeHHOro LMKa, a Takxe
NMPUMEHEHUS NPVKIALHOI0 NPOrpaMMHOro
obecneyeHus, Heo6X0AMMOro A5 peLleHuns
Pa3NYHbIX 3a4a4

OLIeHOYHblE CpefCTBa
NMPOMEXYTOYHOI O
KOHTpO/IA

Het

Oa

HelpoHHble ceTu. Fnybokue Help

OHHbIe CeTH

MK-2.2 AHann3mpyeT
COBPEMEHHbIe
MeTOoANKMN
ynpasneHune NC Ha
npeLnpuaTUsX
He(TeXMMNYECKOro
npon3BOACTBA

BnapeTb HaBblKaMU UCMOb30BAHUA
COBPEMEHHbIX METOAMK yrpaBneHune UC Ha
NpeanpusTsax HeTexXnMnYeckoro
MPOU3BOACTBA C MOMOLLLIO CUCTEM
NCKYCCTBEHHOI O NHTENINEeKTa

OLIEHOYHbIE CPefCTBa
NPOMEXYTOYHOI 0
KOHTPOAS

HeTt

Oa

3HaTb COBpPEMEHHbIE METOAMKN yrpaBJieHne
NC Ha npeanpuaTusax HeTexmmMmmyeckoro
NMpPOV3BOACTBA C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTeJIeKTa

OLLeHOYHbIE CPeACTBa
NMPOMEXYTOYHOI O
KOHTpONIA

Het

Oa

YMeTb 1CMoJib30BaTh COBPEMEHHbLIE METOAUKN
ynpasneHve NC Ha npeanpusaTusx
HepTEXMMUYECKOr0 NPOM3BOICTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0 UHTENNEKTa

OLIEHOYHbIE CPe/CTBa
NPOMEXYTO4YHOr0
KOHTPOAS

HeT

[a

3HaTb COBPEMEHHbIE METOAMKN YyrpaBJieHne
NC Ha npeanpuaTusax HeyTeXMMMYeCKoro
NPOV3BOACTBa C MOMOLLLIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa

TecT

Oa

HeT

BnapeTtb HaBbIKaMy UCMOJIb30BaHUS
COBPEMeHHbIX MeToAuK ynpaeneHune UC Ha
NpesnpuaTNaX HeTeXMMN4eckoro
MPOW3BOACTBA C MOMOLLbBIO CUCTEM
MCKYCCTBEHHOr0 UHTENNeKTa

npakTn4yeckmne 3agaydin

Oa

HeT

YMeTb 11CM0J1b30BaTh COBPEMEHHbIE METOAUKN
ynpaeneHve NC Ha npeanpusatusx
HepTeXMMUYECKOr0 NPOM3BOCTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOTO MHTENNEKTA

npakTn4eckmne 3anaydin

Oa

HeT

YK-1.2 Wicnonb3yeT
CUCTEMHbIN MOaXo[
4NA peleHns
NMoCTaBJIEHHbIX 3aJau.

BnapeTtb HaBblKaMU NPUMEHEHNS CPEACTB
MCKYCCTBEHHOIO MHTENIEKTA Kak
NPOrpaMMHbIX CPEACTB, NO3BONSIOLLNX
BbIMOJIHATL pPeasn3aLmnio NpoeKTa Ha BCex
3Tanax ero XXW3HEHHOro LKA, a TakxXe
NPUMEHEHUS NPUKNALHOM0 NPOrPaMMHOro
obecneyeHuns, Heo6xoaMMOro ANs peLleHns
pa3/IMyHbIX 3a4au

npakTn4yeckmne 3agaydin

Oa

HeTt

YMeTb 1CM0/Ib30BaTh METObl MOMCKA
Heobx0MMOoIN NHGOPMALUN A5 PeLLEHNS
MoCTaBJ/IEHHOW 33434 C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr0 UHTESINIeKTa

npakTnyeckne 3agayn

Oa

HeT

3HaTb MeToAbl MONCKa HeobxoanMonm
NH(OPMaLMN ANS pelleHns NoCTaBAeHHON
33,241 C MOMOLLbI0 CUCTEM UCKYCCTBEHHOI O
WHTENNEeKTa

TecT

Oa

HeT

YMeTb UCNoJib30BaTh METOAbI MOUCKa
HeobxoauMon nHhopMaLMK ANs PELEeHNS
MOCTaBJIEHHOW 3a4a4M C MOMOLLbIO CUCTEM
MCKYCCTBEHHOr 0 UHTENNeKTa

OLLeHOYHbIE CPEeACTBa
NPOMeXyTO4YHOro
KOHTpONS

HeTt

Ha
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BnapgeTb HaBbIKaMU NPUMEHEHNS CPEACTB
NCKYCCTBEHHOI0 UHTEJINIEKTA Kak
NporpamMMHbIX CPEACTB, NMO3BOJAIOLLIMX
BbIMOJIHATL PeasM3aLmnio MPoeKTa Ha BCex

OLUEHOYHblE CpenCTBa

NPOMEXYTOYHOr 0 HeTt Ha
3Tanax ero XXW3HeHHOro UMK, a Takxe KOHTDONS
NpYIMEeHeHNs NPUKIagHOro NPorpaMMHOro P
obecrnevyeHuns, Heo6xoAVMOro ANs peLleHns
pa3nnyHbIX 3a4ad
3HaTb MeToAbl MoUCKa Heobxoanmon

. OLleHOYHble CpefCTBa

NHOPMaLMKN ANs pelleHns NocTaBaeHHON

NPOMEXXYTOYHOro HeTt Ha
3a[,@41 C NOMOLLbIO CUCTEM UCKYCCTBEHHOIO

KOHTPOJIA

NHTENNIEKTa
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Tunoesie 3a0aHus Ons npome)Kymquoﬁ ammecmauuu no oucyursuHe

51.B.1.01.15 CucmembI uCKyccmeeHHO20 UHmMesisieKkma
(wugp u HaumeHosaHue QUCYUNIUHbI)

onsa HanpaesneHust nod2comoseku 09.03.01 UHpbopmamuka u eblqHUCIUMENIbHas
mexHuUKa
(wugp u HaumeHosaHue HarnpasaeHus  Nod20Mos8KU, creyuarbHOCmu)

2026 rog NnPUEMA

(200 npuema Ha obpa3osamersibHyH npoepammy)

Koumponupyemasi (bie) komnemeHyusi(u):
YK-1 CriocobeH ocywecmensime MOUCK, KPUMUYECKUL aHanu3 U cuHme3s uHgopmauuu, npuMeHssms
cucmeMHbIl 1odxo0 Oris peleHUsl MocmaesieHHbIx 3aday
T1K-2 CniocobeH ebinonHsams pabomsi U ynpasneHue pabomamu no co30aHu(Moouguk auuu) u
conpoeoxdeHuro YIC, asmomamusupyrouux 3adaqyu op2aHu3alyUoHHO20 yripasneHus u busHec-npouecchl
Ha npednpusimusix Hechmexumu4yeckoao rnpouzsodcmsa

(wugpp u HaumeHosaHue KomrnemeHyuu(t))

Cneuundmkauma TecToBbIX 3agaHUN

Yucno 3agaHumn

3aKpbIiTblie OTKpPbITbIe KOMGVIHVIpOBaHHbIe
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Paspgen 1. BBegeHue B
MCKYCCTBEHHbIA UHTENNEKT n
y 6 6 3 6 6 | 3 30

OCHOBHble MeToAbl MalUMHHOIO
obyyeHus

Tema 1. BBegeHue B
WCKYCCTBEHHbIV MHTENNEKT U
OCHOBHbI€ METOAbl MaLUMHHOTO 2 2 1 2 2 1 10
o0yueHust ona paboTbl ¢
TabnnyHbIMM AaHHLIMMU

Tema 2. Cuctembl rny6okoro

2 2 1 2 2 1 10
06y4yeHus
Tema 3. ObyyeHune ¢ 2 2 1 2 5 1 10
noakpenneHnemMm
Paspen 2. OCHOBHbIev 4 4 5 4 4 2 20
NONOXeHWUsA HeYeTKOM NOrnKu
Tema 4. HeueTkas norvika 2 2 1 2 2 1 10
Tema 5. f’a60Ta C anropuTMamu 2 2 1 5 5 1 10
HEeYeTKON NOruKM
Paspen 3. MawwuHHOe
obyuyeHue. Perpeccus, 4 4 5 4 4 2 20
Knaccudukaumsa un
Knactepusauus
Tema 6. Perpeccus 2 2 1 2 2 1 10
Tema 7. Perpeccus, 2 5 1 5 5 1 10

Knaccudukauma n knactepusauma




Yucno 3agaHun
3aKpbITble OTKPbITbI€ KOMGVIHVIpOBaHHbIe
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Paspen 5. HeripoHHbIle ceTu.
A “p 4 4 2 4 4 | 2 20
Fny6okne HENPOHHBbIE CeTH
Tema 8. Mybokne HeMpPOHHbIEe
y P 2 2 1 2 2 | 1 10
cetn
Tema 9. CBepTOYHbIE HEMPOHHbIE
P P 2 2 1 2 2 | 1 10
cetn
Utoro 18 18 9 18 18 9 90
KonuyecTtBO 3agaHNN B KOMIMJ1EeKTe OLeHOYHbLIX MaTepunanoB
Koa Konun4yectBoO
HanmeHoBaHMe KomMneTeHUUN .
KOMMeTeHUUU 3agaHun
YK-1 Cnoco6GeH ocyLLeCcTBASTL MOUCK, KPUTUYECKUIA aHaNM3 U CUHTE3 MHOpMaLLMK, 40
NPUMEHATb CUCTEMHbIN NoAX0oa ANs pelleHns NocTaBNeHHbIX 3aaa4
MK-2 CnocobeH BbINoNHATL paboTbl M ynpaBneHne paboTamm Mo co3naHuio 50
(Mogndmkaumm) u conposoxaeHuto IC, aBTomatnsnpyowmx sagaym
OpraHn3aunoHHOro yrpaeneHust U GusHec-NpoLecchl Ha NPeanpPUATUSX
Hedh TeXMMNYECKOro Npou3BoacTBa

CueHapvm BbINOJIHEHUA ANArHOCTUYECKUX 3a4aHUN

Twun 3apaHusa

MocnepoBaTenbHOCTb 4EeACTBUA NPU BbINOJIHEHUU 3a4aHust

3agaHue 3aKkpbITOro TMna ¢
OAHO3HA4YHbIM Bbl60pOM
BapuaHTa oTeeTa

1. BHumaTenbHO npounTaTth TEKCT 3agaHus.
2. BblbpaTb €AMHCTBEHHbIN BapnaHT 0TBETa U3 NPEAOXKEHHbIX.

3agaHue 3akpbITOro Tmna ¢
MHOIro3Ha4HbIM BbI60pOM
BapuaHTOB OTBETA

1. BHMMaTenbHO NpouynTaTh TEKCT 3a4aHus.
2. BblﬁpaTb HEeCKOJ1bKO Bap1aHTOB OTBETA U3 NpearioXXeHHbIX.

3agaHue 3akpbITOro TMna Ha
yCTaHOBIIEHME COOTBETCTBUS

1. BHMMaTenbHO NpouYnTaTh TEKCT 3a4aHUS U MOHSTh, YTO

B KQ4eCTBe OTBETa OXMAAKTCA Napbl ANIEMEHTOB.

2. BHumaTtenbsHo npountaTh 0b6a cnucka: cnucok 1 - Bonpockl, yTBEPXKAEHWS,
dpaKTbl, MOHATUS U T.4.; CMUCOK 2 - YTBEPXKAEHNS, CBONCTBA OOBEKTOB U T.A4.

3. ConocTaBuTb anemMeHTbl cnucka 1 ¢ anemeHTaMu cnucka 2, cchopMmpoBaTh napbl
3MeMeHTOoB.

4. 3anucaTtb BykBbl BapuaHToB oTBETa (Hanpumep, ABBIN)

3agaHue 3akpbITOro TMna Ha
yCTaHOBIEeHWe
nocnenosaTenbHOCTU

1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHUSA U MOHSATb, YTO B KAYeCcTBe OTBeTa
oXugaeTcs nocnefoBaTenlbHOCTb 31IEMEHTOB.

2. BHMaTenbHO npoynTaTth NpeanoXeHHble BapnaHThbl OTBETa.

3. MNocTponTb BEPHYIO NOCNEA0BaTENBHOCTL U3 MPEANOXEHHbBIX 3NEMEHTOB.
4. 3anucaTtb 6ykBbl BapMaHTOB OTBETa B HY>KHOWN MocrnegosaTensHoCcTH 6e3
npo6enos 1 3HaKoB NpenuHaHus (Hanpumep, GBA)

3apaHve OTKpbLITOro Tuna Ha
[AOMOSHeHve

1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHus U MOHATb, YTO B KAYecTBe oTBeTa
oXuaaeTcs HeocTatolee AOMONHEHME.

. OnpenenuTb Kako MHopMaLmmn He xBaTaer.

. BHeceHue nponyLueHHoro croea.

. 3anucatb B OTBET TONbKO JOMONTHEHME.

3agaHue oTKpbITOro TUNa ¢
pa3BepHYTbIM OTBETOM

. BHMMaTenbHO NpoynTaTh TEKCT 3a4aHns U MOHATL CYyTb BOMpoca.
. MpoaymaTtb NOrvMKy 1 NONHOTY oTBeTa.

. 3anucatb OTBeT, UCMONb3ys YETKME KOMMNaKTHbIe (DOPMYNMPOBKM.
. B cnyyae pacyeTHon 3agayum 3anucaTtb pelleHue 1 oTBeT.

3agaHue KOMOMHNPOBAHHOMO
TUNa: NpakTUKo-
OPUEHTUPOBAaHHbIE 3a[aHNs

. BHnmaTenbHO npouynTaTh TEKCT 3a4aHus.
. BeiInonHuTe yKkasaHHble B 3ajaHusa OENCTBUSA

N =2 ON=2RhRODN




3agaHne KOMOMHNPOBAHHOMO
Tuna c BbIGOpOM 0fgHOro
oTBeTa u obocHoBaHMeEM
BblGopa oTBETa

1. BHumaTenbHO npounTtaTth TEKCT 3aAaHUS U NOHATL, YTO B KAYecTBe OTBeTa
OXuAaeTcst TONbKO OAWH 13 NPeanoXeHHbIX BapnaHToB.

2. BHumMaTenbHO npoynTaTth NpeanoXeHHble BapnaHThbl OTBETa.

3. BblbpaTb oguH oTBET, Hanbornee BEPHbIN.

4. 3anucaTtb Tonbko BykBy BbIGpaHHOro BapuaHTa oTeeTa.

5. 3anucatb aprymeHTbl, 060CHOBbIBaKOLLME BbIGOP OTBETA

3agaHue KOMOMHNPOBAHHOTO
TUNa ¢ BbIDOPOM HECKOMNBKUX
OTBETOB 1 06OCHOBaHNEM
BbIOOPOB OTBETOB

1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHUS U NOHSTh, YTO B KAYeCcTBe OTBeTa
OXUOAeTCs HECKONBbKO M3 NPEeANOXEHHbIX BAPUAHTOB.

2. BHMmaTenbHO npoyntaTh NpeanoXeHHbIE BapnaHTbl OTBETA.

3. BbibpaTb HECKOMBKO BEPHbLIX BapMaHTOB OTBETOB.

4. 3anucaTtb nocnegoBaTtenbHO 6ykBbl BbIOpaHHbIX BapnaHToB 6e3 npobenos u
3HaKoB npenuHaHua (Hanpumep, ABB).

5. Banucatb aprymeHTbl, 060CHOBbIBaIOLLME BbIOOP KAXX4Oro 13 OTBETOB

Cucrema oueHUBaHUA 3agaHnUN

Yka3aHusi No oLeHnBaHUI

Pe3ynbTaT oueHnBaHuA (6annbl, Nofy4YeHHbIe 3a
BbINONHEHMe 3apaHus /| xapakTepucTuka
npaBUIILHOCTU OTBEeTa)

3agaHue 3aKpbITOro TUNa ¢ 0HO3HAYHbLIM BbIGOPOM
BapuaHTa oTBeTa CYMTAETCHA BePHbLIM, ECMU NPaBUIbHO
onpegeneH BapuaHT oTeeTa

3a npaBurnbHbIM BapuaHT oTBeTa Hauncngetcsa 1 6ann

3agaHue 3aKpbITOro Tmna ¢ MHOro3Ha4yHbIM Bbl60p0M
BapunaHTOB OTBETa CHNUTAETCA BEPHbIM, eClnh NnpaBUiibHO
onpegenieHbl BCe BapnaHTbl OTBETA

3a npaBuibHbIN BapyaHT oTBeTa Hauucnsietces 1 6ann

3agaHue 3aKpbITOro TMNa Ha yCTaHOBIIEHNE COOTBETCTBUS
CUMTaAETCA BEPHBIM, €CNY NPAaBUSIbHO YCTAHOBIEHbI BCE
COOTBETCTBMSA (MO3ULMKN 13 OZHOro cTonbua BepHO
COMOCTaBMEeHbI C NO3ULMSMUK OPYroro)

KonuuyecTtBo 6annoB onpegensieTca Y4cnomM nap ansi
conocTtaBneHusi. 3a kaxgoe npaBuibHO
yCTaHOBMNEHHOE COOTBETCTBME HauucnseTcsa 1 6ann.

3agaHue 3aKpbITOro TMna Ha yctaHoBlneHune
nocrnenoBaTesibHOCTU CHUTAEeTCA BEPHbIM, eCln
npaBUnbHO yKa3aHa BCA nocrieaoBaTefibHOCTb LI,VI(*)p

MakcumanbHbIn 6ann onpegensieTcsl KONMYECTBOM
3M1EMEHTOB B nocrnegoBaTenbHOCTU. B cnyyae ownbkm
B OIHOM MECTE - CHKEHUe Ha oauH 6ann. 3a kaxgoe
NpaBuUbHO yKa3aHHOe MECTO 3rieMeHTa B
nocnegoBaTenbHOCTU HadncnseTca 1 6ann.

3agaHue OTKPbITOro TMna Ha gononHexHue, rae
npegocTaBnseTca NpeasioxXeHne unm parMeHT TekcTa, B
KOTOPOM nponyuweHo O4HO Ui HeCKOJIbKO CnoB Unun dpas.
3agaya cocTouT B TOM, YTOObI 3aNOnHNUTL nponycku,
BOCCT@HOBMB TEM CaMbIM UCXOOHbIN CMbICI NPeaNoXeHUs.

2 Banna 3acuuTblBaeTCsl, €CNN CTYAEHT BNucan
NpaBumbHbIA OTBET B COOTBETCTBUM C KITHOYOM.
1 6ann MoxeT ObITb 3acUnTaH 3a GNU3KUIA K
npaBUibHOMY OTBET, €CN OH EMOHCTPUPYET
YyacTMYHOE MOHMMaHue.

3apaHve OTKPbITOro TUMa C pa3BepHyTbIM OTBETOM
CUYMTAETCS BEPHbIM, ECNIN OTBET COBMAAAET C 3TanOHHbIM
Mo COAEepPXXaHWto U NonHoTe

MakcumanbHbI 6ann - 4. CTyaeHT MOXeT nomny4ynThb 4
6anna 3a NoNHbIN U NPaBUNBbHbBIN OTBET, NIOTMYHO
M3IOXEHHbIN U C KOPPEKTHOM TEPMUHOMOIMEN, NN
MeHbLLE 3a HEMOMHbIE UMNU HETOYHO
cchopmMynmpoBaHHble oTBeThI. MonHoTa (1 6ann),
MpaBunbHocTb (1 6ann), llormyHocTs (1 6ann),
TepmuHonorus (1 6ann).

3agaHue KOMOVMHUPOBAHHOTIO TMNa C BbIGOPOM OAHOMO
oTBeTa U 060CHOBaHMEM BbIOOpa OTBETa CUMTAETCSA
BEPHbIM, €CNY NPaBUITbHO YKasaHa undpa v npuBeaeHbl
KOPPEKTHbIE apryMeHTbI, UCMNOoMb3yeMble Npu Bbibope
oTBeTa

3a npaBunbHbIN BeIGOP 0TBETa Hauucnsetca 1 6ann.
3a kauecTBeHHoe obocHoBaHue - elle 2-3 6anna.
Kputepuu oueHmBaHust 060CHOBaHMSA AOMKHbI ObiTh
YeTKO onpeaeneHbl (Hanpumep, NOrMYHOCTb, NOMHOTA,
ucnonb3oBaHue akToB). HenpaBunbHbI BeIGOp
oTBeTa - 0 6annoB., gaxe ecnn 060CHOBaHNE YacTUYHO
BEpHoe.

3agaHvne KoMBMHMPOBaAHHOIO TUMa € BbIGOPOM HECKOMBbKNX
BapuaHTOB OTBeTa U 060CHOBaHNeM Bbibopa oTBeTa
cyMTaeTcs BEPHbIM, eCrn NMPaBUIbHO yKasaHa uudpa u
npuBeaeHbl KOPPEKTHbIE apryMeHTbl, UCMOoNb3yeMble npu
BblibOpe oTBETa

3a npaBunbHbIN BeIOOP 0TBETa Hauucnsetca 1 6ann.
3a kayecTBeHHOe 0b0oCcHOBaHuKe - elle 2-3 6anna.
Kputepuu oueHBaHusi 060CHOBaHWSA AOMKHbI ObiTh
YeTKO onpeaeneHbl (HanpuMep, NOrMYHOCTb, NOSHOTA,
ucnonb3oBaHve aktos). HenpasunbHbI BbIGOP
otBeTa - 0 6annos, gaxe ecnn obO0CHOBaHWE YaCTUYHO
BEpHoe.

TecToBbIe 3aaHUA C KIKOYaMU OTBETOB

YpoeeHb
Ne Omeem Tun p Ne
CodepixaHue 3adaHusi cJI0KHOCMU
3adaHus Ha 3adaHue 3adaHus (6ann) Tembi

YK-1 CriocobeH ocywecmersimb oucK, KpUumu4yecKull aHaau3 u CUHme3 uHghopmayuu, npuMeHsimb
cucmemMHbIU no0xo0 01 peweHuUs nocmasrieHHbIx 3aday




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembli
(6ann)
1. MpounTante n pononHute cpasy: dyHKUMen 3apaHve 2 4
B HeueTkow norvke yHKLUS, KOTOpas NPUHaANEeXH | OTKPbLITOro TUNa Ha
onpegenseT cTeneHb NPUHAANEXHOCTN ocTn OononHeHne
3NemMeHTa K HeYETKOMY MHOXECTBY
(3HayeHune B nHTepsane [0, 1]),
HasblBaeTcs
2. MpouuTanTe n gononHute cpasy: HeYeTKMX 3agaHue 2 4
CoBokynHocTb npasun tuna «ECJA npasun OTKPbITOro TUNa Ha
(ycnosue) TO (3aknioyeHune)y, AOnonHeHne
ucnonb3yemMasi B CUCTEeMaxX HEYEeTKOro
BblBOAA ANsi Npeobpa3oBaHms BXOAHbIX
HeYeTKNX 3HAYEHUI B BbIXOOHbIE,
Ha3biBaeTcs 6a3on
3. MpouuTanTe BOonpoc u gante OcHoBHble aTanbl 3agaHue 4 4
pa3BepHyTbIi1 OTBET. paborel cucteMs! | o rynyiroro THNa ¢
HEeYeTKOoro BbiBOAA
OnnwwnTe OCHOBHbIE dTanbl (waru) (Ha npumMepe pasBepHyTbIM
paboTbl CUCTEMBI HEYETKOrO BbIBOAA Mampaatm): OTBETOM
1. dasudmkauyms
2. ArpervpoBaHue.
3. AkTuBuzaums.
4. Akkymynsauus
5. Oedasndumkaum
A
4. Ynopsigounte TUNUYHBbIE 3Tanbl 4,1,3,2 3apaHve 1 4
NPOEKTUPOBAHUSA CUCTEMbI 3aKpbITOro TMNa Ha
HeYeTKOro ynpaBJieHuUs: yCTaHOBIEHNE
1. Onpegenenne yHKUMN nocregoBaTenbHOC
NPUHAANEXHOCTU ANA BXOOHBIX U ™
BbIXOAHbIX NEPEMEHHbIX.
2. Jedasndukaumnsa n npoepka
paboTkbl cUCTEMBI.
3. ®opmynupoBka 6a3bl HEYETKUX
npasun «ECJIN-TO».
4. OnpegeneHne BXOAHbIX U BbIXOOHbIX
NnepeMeHHbIX CUCTEMBI.
OTBeT 3anuwunTe B BUAE
nocnegoBaTenbHOCTM Undp Yepes
3anATyto cresa Hanpaeo.
5. YnopsgouuTte warm npuMeHeHuUs 1,4,3,2 3apaHue 1 4
HeYEeTKOro JIorM4yecKkoro BbiBoaa K 3aKpbITOro TMNa Ha
3ajaye NPUHATUSA PeLUeHUN: yCTaHOBIEHNE
1. MNony4nTb YeTKMe YMcroBbie nocrnegoBaTenbHOC
3HAYEHUS BXOOHbIX MEPEMEHHbIX ™
(Hanpumep, € AaTYNKOB).
2. BeinonHutb gedasndumkaumio ons
NomnyyYeHUst YETKOro YNpaBnsitoLLEero
cuvrHana.
3. Ha ocHoBe npaBun onpegenuTsb,
KaKne 3aKo4YeHUs akTMBMPOBAHbI U C
KaKoW CTEMNeHbIo.
4. ConocTtaBuTb YeTKue BXOAbl C
HeYeTKMMM MHOXEeCTBaMU Yepes
dasndurkaumio.
OTBeT 3anuwunTe B BUAe
nocnegoBaTenbHOCTU UMdpP Yepes
3angaTylo cnesa Hanpaso.
6. MpouuTanTe TEKCT Bonpoca u 1123 3apaHve 1 4
COOTHecuTe onepauumn He4yeTKon B|B|A 3aKpbITOro TMNa Ha
JIOTUKN C UX MaTeMaTU4eCKUMu yCTaHOBneHne
peanusauuamu (no 3age): COOTBETCTBUSA

Onepauuu:
1) KoHbloHkums (norudeckoe U, AND);

2) AnsbloHkums (nornyeckoe UITA, OR);
3) Otpuuanme (nornyeckoe HE, NOT).
MaTematuyeckve peanusaumm:

A) u<sub>NOT A</sub>(x) =1 -




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

p<sub>A</sub>(x);

B) p<sub>A AND B</sub>(x) =

min(u<sub>A</sub>(x),

p<sub>B</sub>(x));

B) p<sub>A OR B</sub>(x) =

max(u<sub>A</sub>(x),

p<sub>B</sub>(x)).

3annwuTe BbIGpaHHble BykBbI MO

COOTBETCTBYIOLWUMY LU pamm:
1123

MpouuTaiTe BOoNnpoc u BbibepuTte
BepHbIN OTBeT:

YKaxuTe Kakas onepaums HeyeTKon
norvikv obbl4HO ncnonb3yeTcs Ans
peanunsauun ceaskm «M» (AND) B
YCrNoBUSIX NpaBwn

A) Makcnmym (max);

B) MuHumym (min);

B) Mpownssenerwne (product);

') Anrebpaunyeckas cymma.

B)

3apgaHve
3aKpbITOro TMNa ¢
O[HO3HaYHbIM
BbIOOpOM BapuaHTa
oTBeTa

MpouuTaiTe BONpoc u Bbibepute
BepHbIN OTBeT:

Ykaxnte kakon meton gedasmdumkaumnm
ABnseTca Hanbonee
pacnpocTpaHeHHbIM B CUCTEMAX
HEeYeTKOro ynpaBreHusi 1 BbluMCnseT
«UEHTP TSHKECTUY» Pe3ynbTUPYHOLLIErO
HEeYeTKOro MHOXecTBa

A) MeTog ueHTpa Tskectu (Centroid);
B) MeToga ueHTpa makcumymos (Center
of Maximum);

B) MeToa cpegHero 13 MmakcumymoB
(Mean of Maximum);

") MeToa HavMeHbLUEero n3
makcumymoB (Smallest of Maximum).

A)

3apaHve
3aKpbITOro TMna ¢
O[HO3HAYHBIM
BbIGOpOM BapuaHTa
oTBeTa

MpouuTaiiTe 1 BbIGepuTe ABa
BepHbIX oTBeTa:

YKaxuTe Kakve U3 cnegyomx
YTBEPXOEHMI O HEYETKUX MHOXECTBAX
SIBNSAOTCS BEPHbIMN?

A) SnemeHT MOXeT npuHagnexaTb
HEYEeTKOMY MHOXECTBY CO CTENEHbIO OT
0 po 1;

B) HeueTkoe MHOXeCTBO MOMHOCTLIO
onucbiBaeTcs cBoen yHKUNen
NPUHAANEXHOCTH;

B) OnemeHT moxeT nnbo
npvHagnexaTb HEYeTKOMY MHOXECTBY,
nunbo HeT (bMHapHO);

") CTeneHb NpuHaanexHocTM Bcerga
MoxeT 6blTb Tonbko 0 nnm 1.

3apgaHue
3aKpbITOro TMna ¢
MHOrO3HaYHbIM
BbIGOpOM BapuaHTa
oTBeTa

10.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

Kakve 13 cnegyrolmx MeToaos
OTHOCATCS K TMOPUAHBLIM HENPO-
HEeYEeTKMM CUCTEMAaM OTHOCSTCS
MEeTOAb!:

A) ANFIS (Adaptive Network-based
Fuzzy Inference System);

B) Neuro-Fuzzy cuctemsl, roe
HelpoHHas ceTb 0byyaeT napameTpbl
OYHKUMIA NPUHAANEXHOCTU 1 NPaBUIT;
B) Knaccuueckasi cuctema Mamganm
6e3 obyueHus:;

") Cucrema CyreHo ¢ NOCTOSIHHbIMU
DYHKUMSMU NPUHAANIEXHOCTH.

3apaHve
3aKpbITOro Tmna c
MHOTrO3Ha4YHbIM
BbIGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembli
(6ann)
11. MpounTante n pononHute cpasy: MUHUMYMa 3apaHve 2 5
B anroputme HeuyeTKoro BbiBOAa OTKPBLITOro TMNa Ha
Mamaaxu [OMOnHeHne
onepauus arpermpoBaHmns (BblMUCNEHNS
CTENEeHN UCTUHHOCTU YCIOBUS NpaBuna)
ans ceaskn «M» (AND) obbluHO
peanusyeTcs Kak onepauns
HaxoXxgeHus
N3 CTeNeHen NpUHaanexHoCTw.
12. MpounTante n pononHute cpasy: B3BELLEHHbIM 3apaHve 2 5
MeTop gedasmdukauum, npu KOTOPOM cpegHuUM OTKPbLITOro TMNa Ha
BblUMCNAETCH CPEAHEB3BELLEHHOE OOnNonHeHne
3HaYeHne LEeHTPOB HEYETKUX MHOXECTB
3aKnioYeHn Npasun ¢ Becamu,
paBHbLIMW YPOBHSAM akTuBaLuuy Nnpasun,
HasblBaeTcH
ans CyreHo 0-ro nopsiaka.
13. MpouuTanTe Bonpoc u gante ApxuTekTypa 3apaHve 4 5
pa3BepHyTbIi1 OTBET. ANFIS (ana OTKPLITOro Tna ¢
ABYX BXOAOB X, Y
OnvwnTe apxuTeKTypy U NPUHLMN 1 OHOTO pa3BepHyTbIM
paboTkl aAanTUBHOWM HEMNPO-HEYETKOMN Bbixopa f) oTBETOM
cnctemsl ANFIS. BKITIO4@ET 5
cnoes:
Croit 1
(Pasudukaums)
Crioit 2
(ArpervpoBaHue/
Mpasuna).
Cnon 3
(Hopmupogka)
Cnon 4
(AxkTuBU3aums/3
akKnw4yeHunsa
npasun)
Cnon 5
(Dedasudukaums/
Bbixop).
14. Ynopspgounte aTanbl o6y4yeHUs 1,3,4,2 3apgaHue 1 5
ANFIS B pamkax ogHOM 3noxu 3aKpbITOro TMna Ha
(rMépuaHbLIN anropuTm): yCTaHOBMNeHue
1. 3achmkenpoBaTb NapameTphbl nocrnegoBaTenbHOC
YHKLUA NpUHaanexHocTu (cron 1). ™
2. PacnpocTtpaHutb owmnbKy 06paTHO 1
CKOPPEKTUPOBaTh NapameTpbl PYHKUNIA
NpYHaanexHoCTM MeETOA0M
rpaguveHTHOro cnycka.
3. MNopgatb obyyatoLme faHHbIE Ha BXOL,
W BbIYMCMNTb BbIXOA CETU.
4. OueHNTb NHENHbIE NapaMeTpbl
3aKroYeHnIn Npasun (cron 4) MeToaom
HaVMeHbLUNX KBagpaToB.
OTBeT 3anuwmnTe B BUge
nocnepoBaTenbHOCTY Ludp yepes
3anaTyto cnesa Hanpaeo.
15. YnopsgouuTe warv anroputma 2,1,4,3 3apaHve 1 5
HeyeTKoM knactepusauuun Fuzzy C- 3aKpbITOro TMna Ha
Means (FCM): yCTaHOBNEHME
1. BblYMCAUTL LIEHTPbI KNAcTepoB Kak nocrnegoBsaTenbHOC
B3BELLEHHbIE CpeHNE TOYeK. ™

2. NHnymnanuauposaTtb MatpuLy
cTeneHen npuHagnexHocty U
Cny4YanHbIMK 3HAYEHUSIMMU.

3. MNMpoBepuTb CXOANMOCTb; ECNN HE
OOCTUrHyTa, BEPHYTbCS K wary 1.
4. OBHOBUTbL MaTpULYy CTENeHen
npuHagnexHoctn U Ha ocHoBe
paccTOAHUIA 0 LEHTPOB.

OTBeT 3anuwmnTe B BUge
nocnegosaTenbHOCTU LUMdp Yepes
3angaTylo cnesa Hanpaso.




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

16.

MpouynTanTe TeKCT BONpoca n

COOTHeCUTEe TUMbI HeYeTKOro

BbIBOAA C UX XapaKTepuCcTUKaMu:

Twunbl BbiBOAA:

1) Mamdani;

2) Sugeno 0-ro nopsiaxa;

3) Sugeno 1-ro nopsiaxa.

XapaKTepuUCTUKH:

A) 3aknioyeHne — KOHCTaHTa,

Aedasndurkauns — B3BeELLEHHOE

cpenHee;

B) 3akntoueHne — nuHenHasa OyHKUNS

oT BXoAoB, ucnoneayetcsa B ANFIS;

B) 3akntoueHne — HeveTKoe

MHOXeCTBO, Aedasndpukaums — LEHTP

TSDKECTWN.

3anuwuTe BbIGpaHHble BykBbI MOg

COOTBETCTBYHLLMMU UMdpamm:
123

112|383

B|A|B

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
COOTBEeTCTBUA

1

17.

MpouuTaiTe BONpoc u Bbibepute
BepHbIN OTBeT:

B anroputme HeuyeTKkoro BbiBOAa
CyreHo HyneBoro nopsigka, kakoe
3HaYeHne UCMonb3yeTCsl B KA4eCTBe
3aKroYeHusa npasuna?

A) HeuyeTkoe MHOXeCTBO;

B) KoHcTaHTa (4mcno);

B) IlnHeiiHas dyHKUMS OT BXOOOB;
M) ®yHKUMA NPUHAONEKHOCTH.

B)

3apaHve
3aKpbITOro TMna ¢
OOHO3HAYHBIM
BbIGOPOM BapuaHTa
oTBeTa

18.

MpouuTaiTe BONpoc u BbibepuTte
BepPHbIN OTBET:

YKaxxute Kakon anroputm
ucnone3yetcsa B ANFIS ana
00y4yeHnss TIMHENHbIX NapameTpoB
3akno4veHun npasun (p_i, q_i, r_i)
A) 'pagneHTHbIN cnyck (Stochastic
Gradient Descent);

B) MeToa HaumeHbLUMX KBaapaToB
(Least Squares Estimation);

B) MeHeTu4eckuin anroputm;

M) Metog pos yactuy (PSO).

B)

3apaHve
3aKpbITOro TMNna ¢
O[HO3HAYHBIM
BbIGOPOM BapuaHTa
oTBeTa

19.

MpouuTaiiTe 1 BbIGepuTe ABa
BepHbIX oTBeTa:

YKaxuTe Kakue us criegyroLmx
yTBEpXaeHu o gedasundurkaumm B
anroputme MamaaHu sBnsitoTcs
BEPHbIMU

A) MpeobpasyeT pesynbTupytoLlee
HeYyeTkoe MHOXECTBO B YETKOE
(ckansipHoe) 3HayeHue;

B) MeToa ueHTpa TsxkecTtn (Centroid)
SIBNSETCS OQHUM N3 CaMbIX
pacnpocTpaHeHHbIX METOAO0B
Aedasundurkauuu;

B) dedasndukaLums BbINONHAETCA 00
aTana akkymynsaumu;

") Oedasundmkauus He TpebyeTca ans
anroputma MamaaHu.

3apgaHue
3aKpbITOro TMNa ¢
MHOro3Ha4YHbIM
BblGOpPOM BapuaHTta
oTBeTa

20.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

YKaxute Kakue u3 nepevncreHHbIx
aTanoB 0b6s3aTenbHO NPUCYTCTBYHOT B
anropuTMe HeYeTKOM KnacTepusauum
Fuzzy C-Means (FCM)

A) NtepauunoHHoe obHOBNEHME
LIEHTPOB KNacTepoB.;

3apaHve
3aKpbITOro Tmna c
MHOIFo3Ha4HbIM
BbIGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3adaHus Ha 3adaHue 3adaHus Tembi
(6ann)
B) UtepaunoHHoe obHoBREHWE
MaTpuLbl CTENEHEN NPUHAANEXHOCTY;
B) O6yueHune ¢ yumtenem (Hanudme
LeneBon nepeMeHHoNn);
') Ucnonb3oBaHue npaeun «ECIN-
TOw».
21. MpouuTanTe n gononHute cpasy: OCTaTKoM 3agaHue 2 6
B perpeccrnoHHOM aHanuae pasHuua OTKPLITOro TUNa Ha
Mexay PakTU4ECKUM 3HaYeHneM OononHeHne
3aBNCUMOW NEPEMEHHON N 3HAYEHNEM,
npeacka3aHHbIM MOAENbH, Ha3biBaeTcs
22. MpouuTanTe n gononHute cpa3sy: Ko pULMEHT 3agaHue 2 6
Mepa kayecTBa perpeccuoHHom oM OTKPLITOro TUNa Ha
Mogenu, nokasblBaroLlasi 4O getepMmuHaum OOMNOSTHEHNne
aucnepcun 3aBMCMMON NePEMEHHOMN, ]
00BbACHAEMYHO HE3aBUCUMbBIMUA
nepeMeHHbIMU, Ha3blBaeTcs
23. MpouuTaiiTe BOoNnpoc u ganTe TvHeriHas 3apaHve 4 6
pa3BepHyTbIii OTBET. ooy | OTKpbITOrO TMNA C
Ob6bsicCHUTE, YTO TaKOEe NNHENHas meTon pasBepHyTbIM
perpeccusi u B YeM 3aknovaeTcs ee Mofienv1poBaHus OTBETOM
OCHOBHAas Uenb. CBAIN MEXAY
OA4HON 3aBNCMOUN
(ueneBon)
nepemMeHHomn un
OAHOW nnu
HEeCKONbKUMU
He3aBUCUMbIMWN
(o6bACHAOLWMMN)
nepeMeHHbIMun
npu ycrioBuu, 4To
3Ta CBA3b
ABndaeTca
TNINHENHOW.
24. YnopsgouuTte warM NnoCTPOeHUA 2,4,1,3 3apaHue 1 6
MHOXXEeCTBEHHOW JINHeNHOMN 3aKpbITOro TMna Ha
perpeccun MeToaom HauMeHbLUNX yCTaHOBMNEHWE
kBagparoB (MHK): nocnegoBaTenbHOC
1. Beymenutb oueHKn KoadduLmeHToB ™
B = (XTX)™" XTy.
2. Cobpatb gaHHble: MaTpuuy
Npu3HakoB X U BEKTOP LiereBown
nepemMeHHom y.
3. OueHnTb kavecTBo mogenu (R?, p-
value, npoBepuTb oCTaTkM).
4. lo6aBuTb cTonbew eanHUL, Ans
y4yeTa cBob6ogHoro uneHa (Bo).
OTBeT 3anuwunTe B BUAE
nocnenoBaTenibHOCTU LUMgp Yepes
3ansaTy0 crneBa Hanpaeo.
25. YnopsgouuTe atanbl noadopa 2,1,3,4 3apaHve 1 6
runepnapameTpa perynspusauum A B 3aKpbITOro TMNa Ha
Lasso nnu Ridge perpeccuu c yCTaHOBMNeHve
NOMOLLLIO KpOCC-Banuaauum: nocriegoBaTenbHOC
1. Pasgenutb gaHHble Ha oby4atoLLyo ™

1 BanuaaunoHHyo BbIGOPKM (Mnn
ucnones3oBaTb K-fold CV).

2. Bbibpatb 3HavyeHus A ans nepebopa
(Hanpumep, norapnMUYECKyHo CETKY).
3. Ona kaxgoro A obyunTb Moaenb Ha
obyyatowwmx gongax u BelYUCIIUTL
MeTpuKy Kayectsa (Hanpumep, MSE) Ha
BanuaaLMOHHbIX.

4. Bbibpatb A, Jalowmin HauyyLwyt




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

CPEAHIO METPUKY.

OTBeT 3anuwunTe B BUae
nocnegoBaTenbHOCTU UMdp Yepes
3ansaTylo crneBa Hanpaso.

26.

MpouuTanTe TeKCT BOonpoca u

COOTHecuTe NOHATUA

perpeccuMoHHOro aHanumsa c ux

onpeaeneHUAMM:

MoHatuns:

1) leTepockegacTUYHOCTD;

2) MynbTUKONNUHeapHoOCTb;

3) CeoboaHbIv uneH (Intercept, Bo).

Onpepnenenus:

A) 3HayeHue 3aBUCUMON NEPEMEHHON

Yy, KOrga Bce He3aBUCUMblE

nepemMeHHble X paBHbl 0;

B) Cutyaums, korga gucnepcums owmnokn

He NOCTOSHHA (3aBMCUT OT X);

B) Bbicokas koppensauunsa mexay

He3aBUCUMbIMU NEPEMEHHBIMM, YTO

NpMBOAMUT K HECTAOMNBHOCTM OLIEHOK

K03 PULMEHTOB.

3anuwuTe BbIGpaHHble BykBbI NOg

COOTBETCTBYHLLMMU Undpamm:
123

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBEHWE
COOTBETCTBUSA

27.

MpounTante Bonpoc u BbiGepute
BepHbIN OTBeT:

YKaxuTe Kakast MeTpuvka kavecTsa
perpeccuoHHO MOAenu YyBCTBUTENbHA
K Bblbpocam Bornblue Apyrux (u3-3a
BO3Be[EeHMs pasHuULbl B KBagpar)

A) MAE (Mean Absolute Error);

B) RMSE (Root Mean Squared Error);
B) MAPE (Mean Absolute Percentage
Error);

N R? (koadhpuULMEHT AeTepMUHaLmm).

B)

3apaHve
3aKpbITOro TMNa ¢
O[HO3HaYHbIM
BbIOOpPOM BapuaHTa
oTBeTa

28.

MpouuTaiiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

YKaxuTe kakon MeTof ucnonbayeTcs
ONA peleHnsa NMHENHON perpeccun,
KOrfa KonmM4yecTBO NPU3HaKoB
npeBbILLaeT KONMYeCTBO HabnaeHUn
(n << p) u matpuua XTX HeobpaTma
A) O6b14HbIN MHK (MeTog HaumeHbLINX
KBagpaToB);

B) MNpebHeras perpeccus (Ridge) nnu
Lasso;

B) MeTtoa makcumarnsHOro
npasgonopobus;

) MeTog MOMEHTOB.

3apgaHue
3aKpbITOro TMna ¢
O[HO3HAYHBIM
BbIGOpOM BapuaHTa
oTBeTa

29.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

YKaxnte Kkakue n3 cneayoLmx
npeobpa3oBaHui MOryT NOMOYb
yNyYLWmnTb NIMHENHYIO PErpeccuio nNpu
HenMHenHoOW 3aBUCUMOCTU MeXAy
npu3Hakamu v LeneBon NepeMeHHoN
A) [lo6aBneHne NonMHOMUarnbHbIX
npu3HakoB (Hanpumep, X3, xX3);

B) NorapudmuposaHme Lenesomn
nepemeHHon (log y);

B) YpnaneHue Bcex BbibpocoB 6e3
aHanuaa;

') YMeHbLleHne pa3mepa oby4vatoLen
BbIGOPKM.

3apaHve
3aKpbITOro Tmna c
MHOIFo3Ha4HbIM
BbIOGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembi
(6ann)
30. MpouuTanTe 1 BbiIGepuTe ABa A B 3agaHue 1 6
BepHbIX OTBeTa: 3aKpbITOro TUNa ¢
K HeENMHENHbIM perpeccUoHHbIM MHOro3Ha4HbIM
MOZENAM OTHOCATCSA METOAbI: BbIOOpPOM BapuaHTa
A) MonuHomunanbHasa perpeccus oTBeTa
(Polynomial Regression);
B) Nornctnyeckasn perpeccus (Logistic
Regression) - ana 6uHapHow
Knaccuukaumm (XxoTs B Ha3BaHUM ecTb
«perpeccusy, 310 knaccmdukaTop);
B) MpocTasa nuHeliHas perpeccus
(Simple Linear Regression);
IN) M'pebHeBas perpeccus (Ridge
Regression).
31. MpouuTanTe n gononHute cpasy: perpeccuen 3agaHue 2 7
3apava MawvHHOro oby4yeHus, B OTKPbITOro TUNa Ha
KOTOPOW LieneBasi nepeMeHHasi OOMornHeHne
SIBNSAETCS HEMPEPbIBHBIM YNCIIOBbLIM
3Ha4yeHueM (Hanpumep, LeHa Aoma,
Temneparypa), Ha3blBaeTcs
32. MpouuTanTe n gononHute cpasy: Kracrtepusaum 3agaHue 2 7
3apava mawmHHoro obyyeHust 6e3 en OTKPbITOro TUNa Ha
yumTens, Lernbio KOTOPON ABNseTcs OOMornHeHne
pasfaeneHne AaHHbIX Ha rpynmnbl
(knacTepsbl) Tak, YTOObI OGBEKTBI BHYTPU
OAHON rpynnbl ObININ NOXOXMK, a
06bEKTbI U3 pasHbIX FPYNM - Pa3nu4yHbl,
HasblBaeTcH
33. MpouwuTanTe BOonpoc u gante Noructuyeckan 3apaHve 4 7
A perpeccus:
pa3BepHyTbIN OTBET. § 1 Bumncnsietcs | OTKPBITOTO TMNa ¢
OnuwmnTe anropuTm NTOrMCTUYECKON NUHeliHas pa3BepHyTbIM
perpeccuv aons 3agaym ovHapHon KoMBUHaLms: Z = OTBETOM
KnaccudmkaLmm. Bo+ Buxy + .. +
BrXc.
2. Yepes
CUrMmounaHyto
dyHKUmMIo 0(z) =
1/(1+e72)
3Ha4vyeHue z
npeobpa3syetcs B
BEpPOATHOCTb
NPUHaONeXXHoCTHn
K knaccy 1: § =
P(y=1x).
3. Pewarwuiee
npaBuno: ecnu y =
0.5 — knacc 1,
nHave knacc 0.
34. YnopsaouuTte atanbl anroputma k- 2,1,4,3 3agaHue 1 7
6nuxanwmx coceaen (k-NN) ans 3aKpbITOro TMna Ha
Knaccudukaumm HoBoro o6bLekTa: ycTaHoBneHve
1. BbluMcnnTb paccTosiHUSE OT HOBOrO nocnegoBaTtensHOC
obbekTa 0o Bcex 06BbEKTOB 0byyatoLen ™

BbIGOPKM.

2. Bbibpatb 3HaveHue k (Hanpumep,
MEeTOOO0M KpOCC-Banuaaumn).

3. HasHauuTb 06bekTy Knacc,
Hambonee YyacTo BCTpeYaoLwuiics
cpeam k Gnmkanwinx cocegen
(ronocosaHue).

4. OtobpaTtb k 06beKkToB C
HanmeHbLnMK paccToaHnamn (K
Onvkanwmx coceaen).

OTBeT 3anuwuTe B BUge
nocnegoBaTenbHOCTM Undp Yepes
3anaTyto crneBa Hanpaseo.




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

35.

YnopsgouuTe waru anroputma K-
cpepHux (K-Means):

1. BblUMCNNUTbL PacCTOSHNS OT KaXOoro
o0beKTa 0O KaXXAOoro LieHTpa KnacTtepa.
2. NunumanmsmposaTtb K LeHTpoB
KnacTepoB (Cry4anHo UM ¢ NOMOLLIbHO
K-Means++).

3. MNoBTOpsATL Warn 1-4 4O CXOANMOCTMU
(LueHTpbI NnepecTalT MEHATLCS).

4. O6HOBMWTb LEHTPbI KracTepoB Kak
cpenHue apudmeTMyeckme Bcex
06bEKTOB, OTHECEHHbIX K 3TOMY
KnacTepy.

5. OTHecCTU KaXkabih OOBEKT K
onwkanwemMy LeHTpy KnacTtepa.

OTBeT 3anuinTe B BUae
nocnegoBaTenibHOCTU UMgp Yepes
3angATy0 crneBa Hanpaso.

2,154,3

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
nocrieqoBaTenbHOC
™

1

36.

MpouuTanTe TEKCT BONpoca n

COOTHeCUTe MeTPUKM KayecTBa

Knaccudmkaumm c nx

onpegeneHUsiMu (onsa 6GuHapHown

Kknaccudukauymm):

MeTpuku:

1) Precision (To4HOCTb);

2) Recall (MonHoTa);

3) Fl-score.

Onpegenexus:

A) Jons npaBunbHO npeackasaHHbIX

NMonoXnTenbHbIX 06bEKTOB cpean Bcex

00bEeKTOB, NpeAckasaHHbIX Kak

nonoxwuteneHele: TP / (TP + FP);

B) CpenHee rapmoHuyeckoe mexay

Precision n Recall: 2 * (Precision *

Recall) / (Precision + Recall);

B) [lons npaBunbHO npeackasaHHbIX

MONOXUTENbHbIX 06 LEKTOB Cpeamn Bcex

pearnbHbIX NONOXUTENbHbLIX 0OBEKTOB:

TP /(TP + FN).

3anuwuTe BbIGpaHHble BykBbI Mo

COOTBETCTBYHOLLMMU Undpamm:
123

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMEHNE
COOTBETCTBUSA

37.

MpouuTaiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

YKaxuTte Kakas 3agadva MallMHHOro
06y4eHust peLlaeTcsi ¢ MOMOLLbO
anroputma K-cpeghux (K-Means)
A) Perpeccus;

B) Knaccudukaums;

B) Knactepusauus;

") CHWKeHne pasmMepHOCTMU.

3apgaHue
3aKpbITOro TMNa ¢
O[IHO3HaYHbIM
BblGOpPOM BapuaHTta
oTBeTa

38.

MpounTtante Bonpoc u BbIGepute
BepPHbIN OTBET:

YKkaxnte kakas MeTpuka kayecTtsa
Knaccudmvkaumm nokasbiBaeT 400
npaBuIbHbIX OTBETOB Cpean BCEX
obbekToB?

A) Precision;

B) Recall;

B) Accuracy;

) F1-score.

3apaHve
3aKpbITOro Tmna c
OOHO3HAa4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa

39.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTA:

YKaxunTe Kakue 13 nepeymcrieHHbIX
npo6nem MoryT BO3HUKHYTb Npu
ncnonb3oBaHuu anroputma K-cpegHux

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

(K-Means)

A) HeobxogmmocTb 3apaHee 3agaBatb
KonunyecTBo knactepos K;

B) UyscTBUTENBHOCTL K MacluTaby
NPU3HaKoB (4aHHbIE HYXXHO
mMacwTabupoBaTb);

B) HeBo3amoXHOCTb paboTbl ¢
KaTeropuanbHbIMy Npu3Hakamu 6e3
KoQupoBaHusi;

') TpebyeT pasameyeHHbIX AaHHbIX A1
0obyyeHus.

40.

MpouuTanTe 1 BbiGepuTe ABa
BepHbIX oTBeTa:

YKaxute Kakve us criegyrLmx
anropMTMOB MOTYT UCMONb30BaTbCH Kak
ONsi perpeccuu, Tak 1 ans
Knaccudmkaumm

A) Oepesbs pewennii (Decision Trees);
B) CnyyaiiHbii nec (Random Forest);
B) Ilnnennas perpeccus;

N K-Means.

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOOpPOM BapuaHTa
oTBeTa

T1K-2 CriocobeH ebironHsame pabomsl U yripasneHue pabomamu ro cosdaHuto (Moduchukayuu) u

corposoxdeHuro YIC, asmomamusupyrowux 3adadyu opaaHu3ayuoHHO20 yrpassieHusi U 6U3Hec-npouecch!
Ha nMpednpusmusix Heghmexumu4eckozo rnpouzeodcmea

41. MpouuTante n pononHute ¢pasy: obyuyarowen 3apaHve 2 1
B mawmHHOM 06yyeHun Habop gaHHBbIX, OTKPbLITOro TUMa Ha
Ha KOTOPOM Mofernb obyyaeTtcs OOMornHeHne
HaxoAMTb 3aKOHOMEPHOCTU U
HacTpauBaTb CBOM NapaMeTpbl,
HasblBaeTcH
BblGOPKOA.
42. MpouuTanTe 1 gononHuTte cpasy: cpegHekBagpa 3apaHve 2 1
MeTpuka kavyecTBa perpeccuoHHon TUYHOMN OTKPbITOro TMNa Ha
MOLENU, KOTOpas BbIYMCISETCH Kak owmnbkon OOMOorHeHne
CpenHsas KBagpaTnyHasi pa3HoCTb
Mexay peanbHbIMU 1 NpeacKkasaHHbIMU
3Ha4YeHnsMHN, Ha3blBaeTCs
43. MpouuTanTe BONpoc v aamrte OcHoBHble aTarb: 3apaHve 4 1
pa3BepHyYTLIN OTBET. ntﬁﬁ:’;;e OTKPLITOrO TUNa ¢
OnuwmnTe OCHOBHbIE 3Tanbl TUMUYHOIO [aHHbIX. pa3BepHyTbIM
npoekTa no MalMHHOMY oByyeHuto Ans  |2. MpenobpaGoTka OTBETOM
TabnM4YHbIX OaHHbIX: OT cOopa AaHHbIX | O4MCTKa [AaHHbIX
3. Pa3Beio4HbIN
[0 pa3BepTbiBaHUS MOAENU. aHANNS
4. \HXVUHUPUHT 1
oT60op npu3HakoB
5. Bbibop u
06y-|eHV|e moaenu
6. OueHka mopenu
7. PasBepTbiBaHune
44, YnopsgouuTe atanbl npeaobpaboTku 2,4,3,1 3apaHve 1 1
TabNUYHbIX AAHHBbIX B TUMUYHOM 3aKpbITOro TMNa Ha
nopsigke (OoT Hayana K KoHuy): ycTaHoBneHve
1. MacwrabupoBaHve YMCnoBbIX nocrnegosaTenbHOC
npusHakoB (StandardScaler, ™

MinMaxScaler).

2. O6paboTka NPONyLEHHbIX 3HAYEHWUN
(3anonHeHue megnaHon, cpeaHum).

3. KogupoBaHue kateropmanbHbiX
npuaHakos (One-Hot Encoding).

4. O6HapyxeHune n obpaboTka
BbIOPOCOB.

OTBeT 3anuwmTe B BUuage
nocnepoBaTenbHOCTU Undp Yepes
3anaTyto crneBa Hanpaeo.




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

45,

YnopsgouuTe atanbl 06y4eHus
MoAenu MalMnHHOro oby4eHus ¢
yuutenem:

1. OueHka ka4yecTBa Mogenu Ha
BanMaaLUMOHHO/TECTOBON BbIGOpPKE.
2. OBby4yeHve mogenu Ha
TPEHNPOBOYHOW BbIGOPKE.

3. PaszgeneHune ncxogHoro Habopa
OaHHbIX HA TPEHNPOBOYHYIO,
BanvaaLMOHHYIO U TECTOBYH BbIOOPKM.
4. Hactpoiika runepnapameTpoB
MoZenu nNo BanuaauMoHHON BbIGOPKeE.
OTBeT 3anuwunTe B BUae
nocnegoBaTenibHOCTU LUMgp Yepes
3ansaTyo crnesa Hanpago.

3241

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
nocrieqoBaTenbHOC
™

1

46.

MpouuTanTe TeKCT BONpoca n

COOTHeCUTEe NMOHATUA MALWMHHOIO

obyueHus ¢ ux onpeaeneHUAMM:

MoHaTus:

1) MNpwnsHak.

2) LleneBas nepemeHHasl.

3) M'mnepnapameTp.

Onpepnenenus:

A) MapameTp Mogenu, KOTOpbIA

yCTaHaBnuBaeTcsa 40 Havana obydeHus

(Hanpumep, rnybuHa gepesa, CKOPOCTb

00y4eHnst) 1 He ONTUMK3NPYETCH B

npouecce o06yyeHus;

B) BxogHas nepemeHHas,

onuceiBarLwas o6bekT (Hanpumvep,

BO3pacT, 40X0f, ropoa);

B) MepemeHHas, koTopyto Moaenb

nblTaeTcs npeackasatb (Hanpumep,

LeHa AoMa, Knacc KnumeHTa).

3anvwuTe BbiGpaHHble BykBbI Mo

COOTBETCTBYIOLLMMU Lcppamm:
112]3

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHWe
COOTBETCTBUSA

47.

MpouuTaiTe BONpoc u Bbibepute
BepPHbIN OTBET:

YKaxxute TMn MalmHHOro obyyeHns
NCNOnb3yeTCs, Koraa B AaHHbIX €CTb 1
npuaHakm (X), n uenesas nepemeHHas
(y), ny ssBnsieTca kaTeropnanobHom
(Hanpumep, «cnamy»/«He cnamy)

A) Perpeccus ¢ yuutenew;

B) Knaccudukaums c yuntenem;

B) Knactepusauus 6e3 yuntens;

") CHMXeHVe pasMepHOCTW.

3apgaHue
3aKpbITOro TMna ¢
O[HO3HAYHBIM
BbIGOpOM BapuaHTa
oTBeTa

48.

MpouuTanTte Bonpoc u BbiGepute
BepHbI OTBET:

YKkaxuTte Kakas onepaums
npegobpaboTku AaHHbIX Heobxoanma
AN anropuTMOoB, YyBCTBUTENbHbIX K
macLTaby npusHakos (Hanpumep,
MeTO[ OMOPHbIX BEKTOPOB mnn K-
GnvkanLmx cocenen)

A) KogmpoBaHue kateropmarnbHbIX
NepemMeHHbIX;

B) YaaneHwe BbiGpocos;

B) MacwrabuposaHue
(Hopmanusaums/ctaHgapTM3aums);
I") 3anonHeHne Nponyckos..

3apaHve
3aKpbITOro TMNa ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

49.

MpouuTaiTe 1 BbIGepuTe ABa
BepHbIX OTBeTA:

YKaxnTe Kakue 13 nepeymcreHHbIx
onepauuii OTHOCSTCS K MHXUHUPUHTY

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

npu3HakoB (feature engineering) ans
TabNMYHbIX OaHHbIX

A) CosgaHne HOBOro npusHaka
«BO3pacT B rogax» 13 Aatbl POXXaeHus:;
B) Co3paHue npr3aHaka-oTHOLLEHUS]
«poxon/Bo3pacTy;

B) MacltabupoBaHmne Bcex Npu3HaKkoB
K AnanasoHy [0,1];

IN) YganeHue cTpok ¢ nponyckamu.

BbIGOpOM BapuaHTa
oTBeTa

50.

MpouuTanTe 1 BbiIGepuTe ABa
BepHbIX OTBeTa:

[ns KOppeKkTHOW OLEHKM KadecTBa
MOAeny MaLMHHOro o0byyeHns
Heobxoanmo:

A) Paspenntb faHHble Ha
TPEHVMPOBOYHYIO N TECTOBYHO BbIGOPKM
(MMHUMYM 2 YacTn);

B) Hukorga He ncnonb3oBaTtb TECTOBYIO
BbIOOPKY ANS HACTPONKM
rMnepnapameTpoB (MCnonbL3oBaTb ANS
3TOro BanvaaLMoHHYH0);

B) O6yyaTb 1 TecTMpoBaTb MOAENb Ha
OOHMX U TeX e OaHHbIX;

IN) Ucnonb3oBaTb TONbKO METPUKY
Accuracy ans Bcex TMnoB 3agau.

3apaHve
3aKpbITOro TMna c
MHOIFo3Ha4yHbIM
BbIOOpPOM BapuaHTa
oTBeTa

51.

MpouuTante n gononHute ¢pasy:
ApX1TEKTYpa HEMPOHHOW CeTw, B
KOTOPON MHOpMaUmMsa ABUXKETCS
TOMbKO B OQHOM HanpaBneHun — ot
BXOLHOTO C1051 Yepe3 CKpbITble CIoU K
BbIXOAHOMY, 6€3 LMKIoB 1 06paTHbIX
CBsi3eN, Ha3blBaeTCH

ceTblo.

NpPSAMOro
pacrpocTtpaHe
HUA

3apaHve
OTKPbITOro TMna Ha
JonornHeHne

52.

MpouuTante n pononHute cpasy:
Mpouecc 06y4eHns rnybokon
HENPOHHOW CeTH, NP KOTOPOM
rpagueHT dyHKUMKN NoTepb
pacnpocTpaHsaeTcs OT BbIXOAHOIO Crosi
K BXOOHOMY A5 OGHOBNEHUS BECOB,
HasblBaeTcH

o6paTHbIM
pacnpocTpaHe
HUEeM OLLMGKK

3apaHve
OTKPbLITOro TMNa Ha
JornonHeHne

53.

MpouwuTanTe BONpoc u gante
pa3BepHyTbIA OTBET.

MepeuncnuTe KNoYeEBbIE apXUTEKTYPHI
rnyBoKnx HEMPOHHbLIX CeTel

KntoyeBble
apXMTEKTYPbI
rny6okmx
HENPOHHbIX CeTew:
1. CBEpTOYHBIV
Cnow.

2. Cnon nynuHra.

3apaHve
OTKPbLITOrO TMNa ¢
pasBepHyTbIM
OTBETOM

54.

YnopsinounTe 3Tanbl NPsiMOro
pacnpocTpaHeHus (forward pass) B
NOJSIHOCBSI3HOW HEMPOHHOM CEeTU C
OAHMUM CKpPbITbIM Croem:

1. MpuMeHUTb PyHKUMIO aKkTUBaLK K
BbIXOJY CKPbITOro crnos (Hanpumep,
ReLU).

2. MNepeMHOXNTb BXO4HOW BeKTOp X Ha
mMaTpuLy BecoB nepsoro cnos W1.

3. MNoaaTb NonyyeHHble 3HaYeHUs Ha
BbIXOOHOWN CrOW.

4. MpunbaBnTb BEKTOP CMmeLleHns b1 k
pesynbTaTy YMHOXEHUS.

OTBeT 3anuwunTe B BUAE
nocnepoBaTenbHOCTM Undp Yepes
3anaTyto crneBa Hanpaeo.

24,13

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMNEHWE
nocrieqoBaTenbHOC
™

55.

YnopspounTe aTanbl NOCTPOEHUSA
cBepToYHOM HenpoHHoM ceTu (CNN)
ans knaccudukaumm m3oopakeHun:

4,2,3,1

3apaHve
3aKpbITOro TMNa Ha
YCTaHOBMNEHMNE




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

1. Jo6aBuTb BbIXOOHOM Crnomn
(nonHocesa3HbIN + Softmax) ansa
nony4yeHnsi BEpOATHOCTEN KNacCoB.

2. [o6aBuTb YepeaytoLmecs
CBEPTOYHbIE CMOW 1 COW MyMNUHra ansi
N3BNEYEHNS NPU3HAKOB.

3. MpeobpazoBaTb MHOrOMEPHbIN
BbIXO/, CBEPTOYHbIX CITOEB B
OAHOMEPHbI BEKTOP Yepes Crou
ynnouwenus (Flatten).

4. MNopatb ncxogHoe n3obpaxeHne Ha
BXOA, CeTW.

OTBeT 3anuwunTe B BUae
nocnegoBaTenbHOCTM Undp Yepes
3anATyto cresa Hanpaeo.

nocnenoBaTtesibHOC
™

56.

MNpouunTanTe TeKCT Bonpoca n

COOTHeCUTe apXUTEKTYpbI rnMyb6okoro

06y4YeHUs1 C UX TUNUYHbIMKU

3apavamu:

ApXUTEKTYDBI:

1) LSTM (Long Short-Term Memory);

2) ResNet (Residual Network);

3) Transformer.

TunuyHble 3agayn:

A) MawwuHHBIM NnepeBog, obpaboTka

OJNTMHHbBIX NocrneaoBaTeslbHOCTEN C

BHMMaHuemMm (attention);

B) O6paboTka BpeMeHHbIX psaos,

paboTa ¢ JONMroCPOYHbLIMM

3aBUCMMOCTAMM;

B) My6okne cBepTO4YHbIE CETH C

OCTaTOYHbIMU CBA3SMM ANA

Knaccudukaunmn n3odpaxeHuin.

3anuwwuTe BbibpaHHble BykBbLI MO

COOTBETCTBYHOLUMMU Undpamm:
112|3

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHWe
COOTBETCTBUSA

57.

MpouuTaiiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

YkaxuTte Kakas npobnema peluaetcs
NCMONb30BaHMEM OCTaTOYHbIX CBA3EN
(skip connections) B apxutekTtype
ResNet

A) MNepeobyyeHue (overfitting);

B) 3atyxaHue rpagmeHTa B 04eHb
rny0boKux ceTsix;

B) HegocTatok AaHHbIX;

") HenpaBunbHbin BIGOp dyHKLUN
aKTMBaLMWN.

B)

3apgaHue
3aKpbITOro TMna ¢
O[HO3HAYHBIM
BbIGOpOM BapuaHTa
oTBeTa

58.

MpouuTanTe BOoNpoc u BbIGepuTte
BepHbI OTBET:

YKaxute Kakon metog perynapusauum
cryyariHbiM 06pa3oM «BbIKITHOYaET»
HENPOHbI BO BpeMs 06yyeHus, 4ToObI
npegoTBpaTuTL NnepeobyyeHne

A) L2-perynapwusauus;

B) Dropout;

B) MakeTHast Hopmanusauus (Batch
Normalization);

I) Early stopping.

B)

3apaHve
3aKpbITOro TMNa ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

59.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

YKaxute Kakve us criegyLmx
YTBEPXKOEHMIN O CBEPTOYHBIX CIOSIX
(Convolutional Layers) asnstoTtcs
BEPHbIMU:

A) OHu ucnonb3yoT obyyaemble

3apaHve
3aKpbITOro Tmna c
MHOTrO3Ha4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

duUnbTpbI (94pa), KOTopble CKOMb3AT NO
BXOAHOMY n3obpaxeHuto ans
N3BneYeHns NpU3HaKkos;

B) OHu obnapatoT CBOMCTBOM
«pasfensemMbix BECOBY, YTO
3Ha4YMTENbHO COKpaLLaeT KOM4eCTBO
obyyaeMbIx NapamMeTpoB N0 CPAaBHEHUIO
C NOMHOCBA3HBIMW CIOSMU;

B) Kaxablin HeVpoH B CBEPTOYHOM Croe
CBS3aH CO BCEMU HENpOHaMu
npegpiayLiero cnos;

") OHun BCcerga ymeHbLuaoT
NPOCTPaHCTBEHHYIO Pa3MepHOCTb
n3o00paXeHus.

60.

MpouuTaiTe 1 BbiIGepuTe ABa
BepHbIX oTBeTa:

Kakve 13 nepeuncneHHblx apxuTekTyp
OTHOCSITCSI K FeHepaTUBHbIM MOZENSIM B
rny6okom o6y4eHnn?

A) GAN (Generative Adversarial
Network);

B) VAE (Variational Autoencoder);

B) CNN (Convolutional Neural
Network);

N RNN (Recurrent Neural Network).

3apgaHve
3aKpbITOro TMNa ¢
MHOMO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

61.

MpouuTante n gononHute ¢pasy:

B obyyeHun ¢ nogkpenneHmem
BENMYMHA, KOTOPYHO areHT noryyaeT oT
cpedbl B OTBET Ha CBOe JdeNcTeue,
nokasblBatoLLasi, HACKOMNbKO XOPOLLIO
3TO [eicTBME C TOYKN 3peHus
OOCTWXEHUS Lienn, HasblBaeTcst

Harpagon

3apaHve
OTKPbITOro TMna Ha
JonornHeHne

62.

MpouuTante n pononHute ¢pasy:
®yHKUMSA, KOTOPas oLeHnBaeT
OXWUAaeMyto CyMMapHyto
OVCKOHTMPOBAaHHYIO Harpagy, KoTopyto
areHT MOXeT MNoMy4nTb, HAX04sICb B
OaHHOM COCTOAHUM N crneayAa
onpefeneHHon cTpaTermm, HasbiBaeTcs
dyHKUMEen

LIEHHOCTMU

3apaHve
OTKPbLITOro TMNa Ha
JornonHeHne

63.

MpouuTanTe BONpocC 1 gante
pa3BepHyTbI OTBET.
MepeuncnuTe KNOYEBLIE ANEMEHTbI
Knaccuyeckon mogenu obyyeHus c
noaKkpenneHmem.

Knioyesble
3MEMEHTbI
mogaenu obyyeHnst

C nogkpenrieHnem:

1. AreHt
2. Cpepa
3. CocTosiHMe
4. [levicTBue.
5. Harpapa

3apgaHue
OTKpbITOrO TUNa ¢
pa3BepHyTbIM
OTBETOM

64.

YnopspounTte waru anroputma Q-
oOy4eHus ans ogHoro wara
B3aMMOAENCTBUA areHTa Co Cpefon:
1. Mony4nTb Harpagy r n HoBoe
COCTOsiHME S'.

2. BoibpaTb AencTene a B COCTOAHUN S
C UCrnonb3oBaHem TekyLen Q-
dyHKUUN (Hanpumep, e-xagHas
nonnTuka).

3. BeinonHUTbL AencTBme a B cpeae.

4. O6HoBUTbL Q-3HayeHue: Q(s, a) =
Q(s,a)+a*[r+y*
max<sub>a'</sub> Q(s', a') - Q(s, a)].
5. MNMepentn B HOBOE COCTOSHME: S = S'.
OTBeT 3anuwmnTe B BUAE

2,3,1,45

3apaHve
3aKpbITOro TNa Ha
yCTaHOBMNEHWE
nocreagoBaTenbHOC
™




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

nocnegoBaTenbHOCTU UMdp Yepes
3ansATylo crne.a Hanpaeo.

65.

YnopsapounTte aTanbl TUNMYHOIO
anu3opa (ogHa urpa) B o6yvyeHum c
noakpenneHmem:

1. Cpepa reHepupyeT HavanbHoe
COCTOSIHME.

2. AreHT BbIOMpaeT gencTeve B
COOTBETCTBMM C TEKYLLEN NOMUTUKON.
3. AreHT nonyyaet Harpagy u
HabnogaeT HOBOe COCTOSIHME.

4. 3nu3opg 3aBepluaeTcs, Korga
AOCTUrHYTO TEpMUHArbHOE COCTOSIHWE
(Hanpumep, nobena, npourpbiL).
OTBeT 3anuwuTe B BUae
nocnegoBaTenbHOCTM Undp Yepes
3anaTyto crneBa Hanpaeo.

12,34

3apgaHve
3aKpbITOro TMNa Ha
yCTaHOBMEHWE
nocrnegoBaTeNnbHOC
™

66.

MpounTanTe TEKCT BONpoca n

COOTHecUTe NOHATUA OBYy4eHUs C

nogkpenneHueM ¢ ux

onpeaeneHUAMM:

[NoHaTus:

1) NonwuTuka (Policy);

2) OuckoHT-paktop (Discount factor, y);

3) Onusop (Episode).

Onpepenexus:

A) Mapametp (0 <y < 1),

onpeaensitoLnii, HacKoNbKO areHT

LEeHUT HemeaneHHble Harpagbl Nno

cpaBHeHUIO ¢ ByayLmnmu;

B) 3akoH4YeHHas nocneaoBaTenbHOCTb

B3aMMOLENCTBUN areHTa co cpeaomn oT

HayanbHOro A0 TEPMUHANBHOrO

COCTOSIHUS;

B) Ctpaterus areHTa, otobpaxatoas

COCTOSIHVE Ha AencTBue (Mnu

pacnpegeneHnue BeposiTHOCTEN

OencTBun).

3anuwuTe BbIGpaHHble BykBbI NOg

COOTBETCTBYHLMMU UMdpamMm:
1/2(3

3apaHve
3aKpbITOro TNa Ha
yCTaHOBMEHNE
COOTBETCTBUSA

67.

MpouuTaiiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

B o6yyeHun ¢ nogkpenneHnem, 4to
NPOUCXOAMWT Ha Lware,
COOTBETCTBYIOLLEM AUNIEMME
«exploration vs exploitation»

A) AreHT Bceraa BbibupaeT aencTaue ¢
MakcumanbHOWM Harpaaou;

B) AreHT gomkeH BblibupaTtb mexay
nccnefoBaHMeM HOBbIX, MOTEHUMaNbHO
NyyLwnx 4encTBmMm U NCNonb3oBaHMeEM
YK€ U3BECTHbIX XOPOLUMX AEeNCTBUIA ANs
nornyyYeHust Harpagabl;

B) AreHT NONHOCTLIO CriyYanHoO
BbIOMpaeT oencTeus;

") AreHT urHopupyet Harpagay.

3apgaHue
3aKpbITOro TMNa ¢
O[IHO3HaYHbIM
BbIGOpPOM BapuaHTa
oTBeTa

68.

MpouuTaiTe Bonpoc 1 Bbibepute
BepPHbIN OTBET:

Bydep BocnponsseaeHus onsita
(experience replay) B anroputme Deep

B)

3apaHue
3aKpbITOro TMNa ¢
OAHO3HaYHbIM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

Q-Network (DQN) ncnonb3yetca ons:
A) [ing xpaHeHns BeCOB HEMPOHHOMN
ceTw;

B) na xpaHeHns nepexodos (s, a, r, s')
1 crnyvamHow BbIGOPKN MUHN-6aTYen
Ansa oby4veHus, 4To paspyLiaeT
Koppensaunm mexagy
nocnegosaTtefbHbIMW Nepexofamu;
B) [Ansa xpaHeHuns n3obpaxxeHui
UrpoOBOrO 3KPaHa;

M) Ons B13yanusaumm npouecca
obyyeHus.

BbIGOpOM BapuaHTa
oTBeTa

69.

MpouuTaiiTe 1 BbiIGepuTe ABa
BepHbIX oTBeTa:

YKaxute Kakve us criegyrLmx
yTBEPXOEHMI O Harpage (reward) B
06y4YeHUn C NoAKPeNnneHeM SBNSOTCA
BEPHbIMU

A) Harpaga — 370 ckansapHbIv curHan,
KOTOPbI cpefa Bo3BpaLlaeT areHTy
nocne BbIMOJTHEHNS AENCTBUS;

B) Llenb areHTa — MakcuMuanpoBaTb
CYMMapHY0 UCKOHTUPOBAHHYHO
Harpagy 3a Becb anusog unu
©ECKOHEYHbIN FOPU3OHT;

B) Harpapa Bcerga gomkHa 6biTb
NONOXUTENbHON;

IN) Harpapa He BnuseT Ha noBegeHne
areHTa.

3apgaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOOpPOM BapuaHTa
oTBeTa

70.

MpouuTaiiTe 1 BbIGepuTe ABa
BepHbIX OoTBeTa:

YKaxXuTe Kakne U3 nepevmcrieHHbIX
obnacrteln NpYMeEHeHNst ABNSOTCA
TUNUYHBIMK ANst 00yYeHus ¢
NnoAaKpenseHnem

A) Obyuenmne nrposbix N (AlphaGo,
Dota 2, Atari);

B) YnpaeneHue pobotamu
(poboToTexHUKa);

B) Knaccudukaums nsobpaxeHuit Ha
Kollek 1 cobak;

") MporHo3npoBaHne BpeMEHHbIX
psgos ¢ nomoubo ARIMA.

3apaHve
3aKpbITOro TMna ¢
MHOFO3HauYHbIM
BbIGOpOM BapuaHTa
oTBeTa

71.

MpouuTante n pononHute cpasy:
B rny6okoi HeMpOoHHOWM ceTu npoLiecc
pacnpocTpaHeHust oLMbKM oT
BbIXOAHOIO Crosi K BXOOHOMY AJis
BbIYMCIEHWS TPAANEHTOB U
nocnepytoLiero o6HOBMNEHNsI BECOB
Ha3blBaeTcH

obpaTHbIM
pacnpocTpaHe
HUEeM OLLMGKK

3apaHve
OTKpLITOro TVNa Ha
JornonHeHne

72.

MpounTtante n pononHute cpasy:
MeToga perynspwusaumm, KOTOpbIN
criy4avHbiM 06pa3oM «BbIKITIOHaeT»
YacTb HEVNPOHOB BO BpeMs 0ByyeHuns
ANsa npegoTBpaLleHns nepeobyyveHus,
Ha3blBaeTCcs

Dropout

3apaHve
OTKPbITOro Tmna Ha
AonorniHeHne

73.

MpouwuTanTe BOoNnpoc u gante
pa3BepHyTbIN OTBET.

[awnTte onpepeneHne «rnybokoe
obyueHuer.

ny6okoe
obyueHue - aTo
noapasgen
MaLUMHHOrO
oby4yeHus,
OCHOBaHHbIN Ha
NCKYCCTBEHHbIX
HEVPOHHBIX CeTAX
¢ GonblunMm
KOMYECTBOM

3apaHve
OTKPbLITOrO TMNa ¢
pa3BepHyTbIM
OTBETOM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

cnoes (rny6okux
apXuTeKTypax).

74.

Ynopsapounte atanbl NPAMOro
pacnpocTpaHeHus (forward pass) B
NONHOCBA3HOW HEMPOHHOMN CeTU ¢
OAHWM CKPbITbIM CloeM:

1. MNpyMeHNTb OYHKUMIO aKTMBaLMKM K
BbIXOZY CKPbITOro crnosi (Hanpumep,
RelLU).

2. MNepeMHOXKNTb BXOAHOW BEKTOP X Ha
maTpuuy Becos nepsoro crios W1.

3. MopaTb nony4veHHble 3HAaYEHUSA Ha
BbIXOOHOWN CrOW.

4. MpnbaBnTb BeKTOp cMeLeHus b1 k
pesynbTaTy YMHOXEHUSI.

OTBeT 3anuwuTe B BUge
nocnegoBaTenbHOCTM Undp Yepes
3anaTyto crneBa Hanpaeo.

24,13

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
nocrnegoBaTeNnibHOC
™

75.

YnopsigounTe atanbl NOCTPOEHUA
cBepTO4YHOWN HenpoHHoM ceTu (CNN)
Ans knaccudukaumm n3oopakeHumn:
1. Jo6aBnTb BbIXOAHOW Crow
(nonHocBs3HbIN + Softmax) ansa
NornyyYeHUsi BEPOSITHOCTEN KIacCoB.

2. [lobaBuTb YepeaytoLimnecs
CBEPTOYHbIE CITOUN U CINOW NyrnWHra Ansi
N3BeYEHNS NMPU3HAKOB.

3. MpeobpasoBaTb MHOrOMEPHbIN
BbIXO[, CBEPTOYHbIX CITOEB B
OAHOMEPHbIN BEKTOP YEpE3 Crion
ynnoweHus (Flatten).

4. Mopatb ncxogHoe n3obpaxeHne Ha
BXO[, CETWU.

OTBeT 3anuwnTe B BUae
nocnenoBaTenibHOCTU UMgp Yepes
3angaTy0 crneBa Hanpaeo.

4,231

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMNEHWe
nocriegoBaTeNlbHOC
™

76.

MpouuTanTe TEKCT BONpoca n

COOTHEeCUTe TUNbl CNOEB HEMPOHHbIX

ceTel C MX Ha3HaYeHMeM:

Tunbl cnoes:

1) CeepTouHbIn crion (Convolutional

Layer);

2) Cnow nynuHra (Pooling Layer);

3) MonHoceAsHbIM cnow (Fully

Connected Layer).

HasHaueHwe:

A) YMeHblUueHne npocTpaHCTBEHHON

pa3MepHOCTN MPU3HaKOBOrO

oTobpaxeHus;

B) Knaccuueckoe coeguHeHne

«Kaxabll ¢ KaxkabiM», 0ObIYHO

MCnonb3yeTcs Ha BbIXoA4e ceTu Ans

MPUHATUS peLLeHns;

B) UsBneyeHne nokanbHbIX

NPOCTPaHCTBEHHbIX NPU3HaKOB C

NMOMOLLbI0 0By4aeMbIX (PUNbTPOB.

3anvwuTe BbIGpaHHble BykBbl MO4

COOTBETCTBYHOLLUMU Ldpamm:
1123

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMEHME
COOTBETCTBUSA

77.

MpounTtante Bonpoc u BbIGepute
BepPHbIN OTBET:

YKaxute Kakon metoq perynapusauum
cryyariHbiM 06pa3oM «BbIKITHOYaET»
HeNpOHbI BO BpeMs 06yyeHnsi, YTobbl
npegoTBpaTMTb NepeobyyveHune

A) L2-perynapwusauus;

B) Dropout;

B)

3apaHve
3aKpbLITOro TMna ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

B) MakeTtHasa Hopmanu3auus (Batch
Normalization);
I) Early stopping.

78.

MpounTtante Bonpoc u BbIGepute
BepHbI OTBeT:

YKaxute ons Kakow 3agadv Ha BbiIxoae
HENPOHHOM ceTh 0BbIYHO MCNonb3yeTcs
dyHKUMS akTuBaumm Softmax

A) BuHapHas knaccudmkaums;

B) MHoroknaccoBas knaccudukauus
(6onee 2 knaccog);

B) Perpeccusa (npeackasaHve
HENpPEepPbLIBHOIO 3HAYEHUS);

N Knactepusauusi.

B)

3apaHve
3aKpbITOro TMNa ¢
O[HO3HaYHbIM
BbIOOpPOM BapuaHTa
oTBeTa

79.

MpouuTaiTe 1 BbIGepuTe ABa
BepHbIX OTBeTA:

K reHepaTUBHbIM MogensM B
rny6oKom 00y4YeHnn OTHOCATCSA
apXUTEKTYpbI:

A) GAN (Generative Adversarial
Network);

B) VAE (Variational Autoencoder);
B) CNN (Convolutional Neural
Network);

N RNN (Recurrent Neural Network).

3apgaHve
3aKpbITOro TMna ¢
MHOFO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

80.

MpouuTanTe 1 BbiGepuTe ABa
BepHbIX OTBeTa:

[nsa yckopeHusi CXOAMMOCTH 1
cTabunumsauun oby4eHns rnyBbokmx
HEepPOHHbIX CeTen NCNOoMnb3ytTCs
MeToabl:

A) MNakeTHasa Hopmanu3auus (Batch
Normalization);

B) OnTummnsaTopsl ¢ aganT1BHON
CKOPOCThLIO 00y4yeHust (Adam,
RMSprop);

B) Mcnonb3oBaHune Tonbko Sigmoid B
KavecTBe PyHKLUM aKkTMBaLmu;

") OByyeHne TONbKO HAa O4HOM
npumMepe 3a pas (SGD c batch_size=1).

3apaHve
3aKpbITOro TMna c
MHOTrO3Ha4YHbIM
BbIOOpPOM BapuaHTa
oTBeTa

81.

MpouuTante n pononHute cpasy:

B cBepTO4YHOW HEMPOHHOW CeTn
onepauus, Npu KOToporn HebonbLLoe
obydaemoe s4po (hunbTP) CKOML3UT MO
BXOOHOMY M3006paxeHuto Ans
N3BNeYeHnss NPOCTPAHCTBEHHbIX
NpU3HaKoB, HasbiBaeTCH

onepauuen
CBEepTKMN

3apaHve
OTKPbLITOro TMna Ha
JononHeHne

82.

MpouuTanTe U gononHuTte cpasy:
Cnon B CNN, KoTOpbIf yMeHbLLaeT
NPOCTPaHCTBEHHYIO pa3mMepHOCTb
NPU3HaKOBOro 0ToBpaXeHns, CoxpaHss
Hanbonee BaxHyo UHGoOpMaLmio
(Hanpumep, MakcMmansHoe 3HaveHve B
OKHE), HasbIBaeTcs

cnoem
nynuHra

3apaHve
OTKPbLITOro TMNa Ha
[JOMNONHEeHne

83.

MpouuTanTte Bonpoc u nante
pa3BepHyTbIN OTBET.

OnvwuTe npuHUMN paboTbl criost
nynuHra (Pooling Layer) 8 CNN.

MpuHuun
paboTbl cros
nynuHra (Pooling
Layer) B CNN:
OkHO 3aaHHoro
pasmepa
(Hanpumep, 2x2)
CKOMb3WUT Mo
BXOAHOMY
npr3HakoBOMY
0TOGpaXeHuo ¢

3apaHve
OTKPbITOro TMna c
pa3BepHyTbIM
OTBETOM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

onpeaeneHHbIM
warom. B kaxgom
OKHe BbluMCnseTcst
O[HO 3Ha4yeHne
(makcumym nnm
cpenHee),
KoTOopoe
nometlaeTcs B
BbIXOAHOE
oTobpaxeHue.

84.

Ynopspgounte TUNUYHYIO
apXUTEeKTYypy CBEPTOYHOMN
HeMpPOHHOMN ceTn Ans
Kknaccudukaumm nsobpaxeHun (ot
BXoAa K Bbixoay):

1. OAMH N HeCKONbKO MOMHOCBA3HbIX
cnoes + Softmax gnsa knaccudukaumm.
2. YepepnytoLmecs cBepToYHbIE Crou U
CNoW NyfnuHra ans u3BnedYeHus
NPU3HAKOB.

3. Cnow ynnoweHus (Flatten) gns
npeob6pa3soeaHusa 2D/3D npusHakoB B
1D BekTOp.

4. BxogHoe nsobpaxeHue (Hanpumep,
224x%224x3).

OTBeT 3anuwunTe B BUAe
nocnepoBaTenbHOCTU Ludp Yepes
3anATyto cresa Hanpaeo.

4,231

3apgaHve
3aKpbITOro TMNa Ha
yCTaHOBEHWE
nocrnegoBaTeNnibHOC
™

85.

YnopsgouuTe atanbl 06paboTKu
M3o6paxeHUss B CBEPTOYHOM crioe
(ans ogHoro chunbTpa):

1. Bbl4MCAUTE CYMMY NO3MIEMEHTHbIX
NPOV3BEAEHUI 3HAYEHUI hunbTpa u
TEKyLLero y4acTka BXO4HOro
n3obpaxeHus.

2. Pa3amecTuTb NonyyeHHoe 3HayeHne B
BbIXOAHOM MPU3HAKOBOM OTOBpaXeHun
(feature map).

3. CaBuHyTb hunbTp Ha war (stride)
Ons cnegyowen nosnummn.

4. Hanoxutb ounbTp Ha TeKyLwmmn
y4acTOK BXOOHOIO n3obpaxeHus.
OTBeT 3anuwuTe B BUge
nocnegoBaTenbHOCTM LmMdp Yepes
3ansATylo crnesa Hanpaeo.

4,1,2,3

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHWe
nocriegoBaTenbHOC
™

86.

MpouuTanTe TEKCT Bonpoca n
COOTHEeCUTE NMOHATUA CBEPTOUHbIX
ceTen C ux onpeaeneHUAMu:
MoHaTtus:
1) Paspgensemble Beca (Shared
weights);
2) PeuenTtusHoe none (Receptive field);
3) Kapta npusHakos (Feature map).
Onpegenexus:
A) Bbixog npMMeHeHMs 0gHOro
unbTpa KO BCEMY BXOAHOMY
N300paxeHunto;
B) OanH un TOT e punbTp
MCMonb3yeTcst BO BCEX
NPOCTPaHCTBEHHbIX NO3ULMAX, YTO
pesKo cokpallaeT 4YMcro napameTpos;
B) O6nactb BXxoaHOro nsobpaxeHus,
KOTOpasi BNUSIET HA KOHKPETHBIN
BbIXOZHOW HEMPOH (Nukcenb feature
map).
3anuwwuTe BbibpaHHble BykBbLI NOA
COOTBETCTBYHOLUMMU Undpamm:
112|3

3apaHue
3aKpbITOro TMNa Ha
yCTaHOBIEHNE
COOTBETCTBUA




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3adaHus Ha 3adaHue 3adaHus Tembli
(6ann)
87. MpouuTanTe BOonpoc u BbIGepuTte B) 3agaHue 1 9
BepPHbINA OTBET: 3aKpbITOro TMNa ¢
Mcnonb3oBaHne cBEPTOYHbIX CIIOEB OOHO3HAYHBIM
BMECTO NOMNHOCBA3HbLIX Npn 06paboTke BbIGOpOM BapuaHTa
n306paxeHnin JaeT NPeNMyLLECTBO: oTBeTa
A) BoamoxHOCTb paboTbl C LIBETHBIMU
N306paKeHNAMY;
B) 3HaunTenbHoe cokpalleHue
KonuyecTtsa obyyaembix NapameTpoB 3a
cYeT pasgensieMblX BECOB;
B) I'lnHenHocTb npeobpasoBaHus;
') OTtcyTcTBME HeobGxoaMMOCTY B
PYHKLMN aKTUBALNK.
88. MpouuTaiTe BONpoc u BbibepuTte B) 3agaHue 1 9
BepHbIN OTBET: 3aKpbITOro TMna ¢
B coBpeMeHHbIx CNN gns nssneveHuns 0JHO3Ha4YHbIM
NPU3HaKoB (MeXay CBEPTOYHbLIMU BbIGOPOM BapuaHTa
CrosiMu) YeLlle BCEro UCMOMb3yeTcs TUN oTBeTa
nynuHra:
A) CpegHun nynuHr (Average Pooling);
B) MakcumanbHbI nynuHr (Max
Pooling);
B) MoGanbHbI cpegHuiA NynuHr
(Global Average Pooling);
M) MunmnmaneHbi nynudr (Min Pooling).
89. MpouuTanTe 1 BbiGepuTe ABa A B 3agaHue 1 9
BepHbIX OTBeTA: 3aKpbITOro TMNa ¢
C NoMoLLbt CBEPTOYHBIX HEMPOHHbBIX MHOMO3HaYHbIM
ceTel pellaloTcs 3agaudu: BbIGOPOM BapuaHTa
A) Knaccudmkaums nsobpaxeHui; oTBeTa
B) O6HapyxeHue o6bekToB (Object
Detection) Ha nso6paxeHusx;
B) MporHo3npoBaHne BpeMeHHbIX
psiaoB ((POHAOBBIVE PBIHOK);
IN) Knactepursaums KnMeHToB.
90. MpouuTaiiTe 1 BbIGepuTe ABa A B 3apgaHue 1 9

BepHbIX OTBeTA:
[ns 6opbbbl ¢ NepeobyyeHnem B
CBEPTOYHbIX HEMPOHHBIX CETAX
NCMNONb3yHTCS METOAbI:

A) Dropout (06b14HO B MOMHOCBA3HbIX
cnosix);

B) AyrmeHTauusa gaHHbix (Data
Augmentation) - nOBOpOTbI, COBUIY,
oTpaxkeHns1 n3obpaxeHnn;

B) YBenunyeHue konnyecTtsa
CBEPTOYHBIX CMOEB;

") icnonb3oBaHWe ToNbKo OAHOro
bunbTpa B KaXA0M crioe.

3aKpbITOro Tuna ¢
MHOrO3HaYHbIM
BbIGOpPOM BapuaHTa
oTBeTa




Metoauyeckue Marepuasbl, ONpeaesiioliue MPoueaypy OlleHMBAHUA 3HAHUI, yMEeHHN i, HABBIKOB
H (MJIM) OTNBITA 1eATEJILHOCTH, XapaKTepu3youue npoueccbl GopMupoOBaAHUA KOMIIETEH U

XapaKkTepucTHKA NMPOLEAYPHI TEKYIIero KOHTPOJS YCIEeBAeMOCTH U IPOMEKYTOYHOM aTTecTaluu
10 JMCHHUIINHE

OueHuBaHue 3HAHUN, YMEHHH, HAaBBIKOB M OIIBITA JEATEIBHOCTH IIPOBOAATCS HA OCHOBE CBEACHHH,
IPUBOAMMBIX B MATPUILIE COOTBETCTBHS OLICHOUYHBIX CPEACTB 3aIUIAHUPOBAHHBIM PE3yJIbTaTaM O0yUYCHHUS.

Iesnb TeKylero KOHTPOJIsl YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalMM IO Y4eOHBIM JUCLUILUIMHAM B
ceMecTpe — IMpOBEepKa MpPUOOpPETaeMbIX OOYYaIOIIMMHUCA 3HAHWW, YMEHUH, HABBIKOB B KOHTEKCTE
(dbopMHpOBaHUs yCTAaHOBJICHHBIX 00Pa30BaTENFHON MPOTrPaMMOi KOMIIETEHIIMI B TEUEHHE CEMECTpa.

IlIxana oneHuBaHuA:

«OTIUYHO» — BBICTABISETCSA, €CIM C(HOPMUPOBAHHOCTH 3asBICHHBIX O00pPa30BaTEIbHBIX PE3YyJIbTATOB
KOMIIETEHIIMM OLICHUBAETCA KPUTEPUSAMHU «XOPOLIO» U «OTJIWYHO», IPHU YCIOBUM OTCYTCTBUS OLICHKH
«HEYJOBJICTBOPUTENBHO»: CTYAEHT II0Ka3aJl IpPOYHbIE 3HAHUSA OCHOBHBIX IIOJIOKEHUH (aKTHUECKOro
MaTepuasga, YMEHUE CaMOCTOSITENIBHO PEllaTh KOHKPETHbIE IPAKTHUYECKHUE 3aayd IOBBIIICHHON CIIOXHOCTH,
CBOOOJHO MCIIOJIb30BaTh CIPABOYHYIO JIUTEPATYpy, AejJaTb 0OOCHOBaHHbBIE BBIBOJbI M3 PE3yJIbTATOB aHAIN3A
KOHKPETHBIX CUTYALIN;

«XO0pouio» — BBICTABISAETCS, €cad CHOPMUPOBAHHOCTH 3asIBICHHBIX 00pA30BaTEJIbHBIX PE3YNIbTATOB
KOMIIETEHIINM OLICHUBAETCS KPUTEPUSAMH «XOPOLIO» U «OTIUYHOY, IIPH YCIOBUM OTCYTCTBHUS OLICHKH

«HEY/I0BJIETBOPUTENIbHO», TOIYCKAETCs OLICHKA «yAO0BJIETBOPUTEIILHO»: 00yUaIOUINiics oKa3al MpOYHbIe
3HAaHUS OCHOBHBIX IIOJIOKEHMH (DaKTHYEeCKOro marepuana, yMEHHE CaMOCTOATENbHO pellaTh KOHKPETHBIC
NpPaKTUYECKHE 3aJaud, MNpeayCMOTpEHHbIe paboyeil nporpamMMmoil, OpPHEHTUPOBATbCS B PEKOMEHOBAHHOU
CIIPABOYHOM JIUTEpAType, yMEET IMPABUIBHO OLICHUTH IIOJYYECHHBIE pE3ylbTaTbl AaHAJIW3a KOHKPETHBIX
CUTYaLU;

«Y 1OBJIETBOPUTEIBHO» — BBICTABISETCS, €CIU CHOPMUPOBAHHOCTH 3asiBICHHBIX 00pa30BaTeNbHBIX
pe3yibTaTOB KOMIIETCHIIMM OLICHUBAETCS KPHUTEPUSMH «YAOBIECTBOPUTEIBHO», «XOPOILIO» H «OTIMYHON:
oOyyaroluiicss TOKa3ajl 3HAHUE OCHOBHBIX IIOJIOKEHUH (PAKTUUECKOro Marepuallia, YMEHHUE IOIYYUTh C
[IOMOILBID  IIPENOoJaBaresid MPAaBWIBHOE pEIIEHHWE KOHKPETHOM NPAaKTUYECKOM 3aJadd W3  4YHCIIa
MPEAYCMOTPEHHBIX pabodeil mporpaMMoi, 3HAKOMCTBO ¢ PEKOMEHJOBAaHHOM CIPaBOYHOM JINTEPaTypOii;

«HeynoBneTBOpUTENbHO» — BBICTABISETCS, €CIIU MPU OTBETE 0OYUAIOIIErocs BBISBUIUCH CYIIECTBEHHBIC
npoOesbl B 3HAHUSAX OCHOBHBIX IMOJIOKEHHH (haKTHUEeCKOro MaTepualia, HEyMEHHE C TIOMOIIbIO MpenoaBaTes
MOJyYUTh MPABUIIBHOE pEIIeHWE KOHKPETHOM MpaKTHYECKOW 3aJayd U3 4Hucla MPeayCMOTPEHHBIX paboueit
nporpamMMmoil yueOHO! AUCIUIITUHBI.

OTBeThI U peleHus, 00yJaroUIXCsl OLIEHUBAIOTCS 10 CIEAYIONIMM OOLIMM KPUTEPUSAM: paclo3HaBaHUE
npobiem; ompeaesieHue 3HauuMol WH(pOpMAIMK; aHAIW3 MpoOJieM; apryMEHTHPOBAHHOCTh; HCIIOJIb30BaHHUE
CTpaTeruii; TBOPYECKUN MOIXO/; BBIBOABI; OOIIasi (PaMOTHOCTb.

OObyuaromuecs 00s3aHbl CAaBaTh BCE 3aJJaHUS B CPOKHU, YCTaHOBJIEHHBIE MpenogaBaTeneM. OueHka

«Y IOBJIETBOPUTEIBHO» MO AUCHUILIMHE, MOXKET BBICTABIATHCA W IPHU HEMOJHOM chopMHpOBaHHOCTU
KOMITIETEHIIMI B X0Jie€ OCBOCHHS OTNEIbHON y4eOHOM AMCHMILIMHBI, €CIH UX (GOPMUPOBAHUE MPEAINONaraeTcs
MIPOJOJDKUTH Ha OoJiee MO3AHUX dTanax 00y4eHus, B X0/I€ U3YUEeHUS IPYTHX YUEOHBIX TUCIUILIHH.

Tekymuii KOHTPOJIb OCYIIECTBJISAETCHA Yepe3 CHCTeMY OLIEHKH MpernojaBarejieM BceX BHAOB padoT
o0yuyarwuuxcsi, NpexyCMOTPEHHBIX padoyeil MPOrpaMMoi JUCHUIJIMHBI U Y4eOHBIM IIAHOM.
Kpurepun oueHku Tecra.

KonndecTBO BEpHBIX OTBETOB:

80-100% -omeHka «OTIMYHOY»: O0OYYaIOUINICA JEMOHCTPUPYET ITyOOKOoe 3HaHHE Y4eOHO-TIPOrpaMMHOTO
Marepuasa, yMEHHE CBOOOIHO BBINOJHATH 33JaHUs, YCBOMBIIMHA B3aHMMOCBS3b OCHOBHBIX ITOHATHH
JIMCLUITIMHBL, CIIOCOOHBIH  CaMOCTOSITEIBHO IPUOOpETaTh HOBBIC 3HAHUS W YMEHHUS; CIOCOOHBIH

CaMOCTOATCIIbHO UCIIOJIB30BATh yr.Hyﬁ]IGHHBIC 3HaHUA,



71-85% -omeHka «XOpOmIIO»: OOYYAIOMIUHCS EMOHCTPUPYET TMOJTHOE 3HAHHE Y4EOHO-IPOTPAMMHOIO
MaTepuajga, YCIEUIHO BBINOJHAIOIIMNA  MIpPEAyCMOTPEHHBbIE MPOrpaMMON  3aJaHMs, IOKAa3bIBAIOIIUN
CHCTEMaTUYEeCKHI XapakTep 3HaHUHM M0 AUCUUIUIMHE M CHOCOOHBIH K UX CAMOCTOSITEIbHOMY IOIOJHEHHUIO U
OOHOBJICHHIO B XOJI€ JalbHEHIIEro 00yueHus B By3e U B Oyaymiei mpohecCHOHATBbHON AeATEIbHOCTH;

50-70% -omeHKa «yIOBIETBOPHUTEIBHO»: OOYYAIOIIMICS OOHApY)KMBAeT 3HaHHE OCHOBHOTO y4eOHOTO
IPOrpaMMHOI0 MaTepuajia B o0beMe, HeOOXOAMMOM Uil JalbHEHIIEero O0y4YeHHUs, BBIIOIHSIOMET0 3aJaHus,
IPEJYyCMOTPEHHbIE MPOTrPaMMOM, JOMYCTUBIIMM HETOYHOCTH B OTBETE, HO OOJIaJarolluM HEOoOXOAMMBIMU
SHAHUAMU IJIL UX YCTPAHCHUSA

MeHee 50% -OlleHKa «HEYIOBJIETBOPUTEIBHO»: OOYYAOUIMICS JEMOHCTPUPYET HpOOENbl B 3HAHUSX
OCHOBHOI'O y4e€OHOT0 MNpPOrpaMMHOr0 MaTepHajia, AONYCKaeT HNPUHLUUIHMAIbHBIE OIIMOKM B BBIOJHEHUU
IPEyCMOTPEHHBIX POrpaMMoON 3aaHu.

Ha 3Tane npoMeKyToO4HOM aTTecTAlMM HCIIOIB3YETCS CHCTEMA OIIEHKH YCIIEBAEMOCTH OOYYarOIIHXC,
KOTOpasi TO3BOJISIET TPEMOAABATENI0 OLICHUTh CHOPMHPOBAHHOCTH IUIAHUPYEMBIX PE3YyJIbTaTOB OOy4YCHHS, a
TaKXe YpOBEHb OCBOEHHS MaTepuaa 00yJaroluMHCs.

dopMa OLEHKM 3HAHMH: OLEHKA - 5 «OTIUYHO»;, 4 «XOpouo»;, 3 «yJOBIETBOPUTEIBHO»; 2
«HEYJOBJIETBOPUTEIBHO». BO3SMOXKHO HCII0JIb30BaTh OaJIbHO-PEHTUHTOBBIE OLIEHKH.

OcHoBaHMEM JJIs OIIPEeSICHHS OLIEHKH Ha 3a4eTe CIIY>)KUT YPOBEHb OCBOCHHUS 00YUarOIIMMCs MaTepuaa
1 (OpMUPOBAHUS KOMITETEHIUS, IPEAYCMOTPEHHBIX Y4EOHBIM IIJIAHOM.

YcneBaeMOCTh Ha 3a4eTe OIIPEACIISICTCS OLCHKAMHU: «3aYTCHO», «HE 3a4TCHO».

Onenka Kpurepuu onienuBanus bannpHo-
pEUTUHIOBAs
OIICHKA
«3a4TeHo» OO0yyaromuiicss OCBOMII KOMIETSHIIUU AUCIUILTNHBI Ha 51-100 51-100

% W moKa3ay Xopollue 3HaHUS U3y4YEHHOr0 y4eOHOro Marepuana,
JIOTUYHO U TOCJIE0BATENIbHO U3JI0KHI M IMTOJTHOCTBHIO PACKPBLI
CMBICT ITPEJIaraeMoro BOIpoca; MpoAeMOHCTPHPOBAIT YMEHHE
MPUMEHUTh TEOPETUYECKHE 3HAHUS [T PELICHUS TPAKTUYECKON
3aa4u, BBIITOJHHII BCEC KOHTPOJIBHBIC 3aaHus,
peyCMOTPEHHBIE paboyel MporpaMMoil TUCIMIIIIHHEI

«He 3auTeHo» OOGyuarommiicss OCBOUI KOMITETEHIIUH TUCITUTIIINHBI MEHEE YeM 0- 50
Ha 51% u npu oTBETe Ha MpeaIaraeMblii BONPOC BBIIBIIINCH
CYIIECTBEHHBIE MMPOOEITBI B 3HAHUSIX y4eOHOTO MaTepHara,
HEYMEHHE C TIOMOIIbIO MPENoAaBaTeNs NOTYyUUTh PABUIHHOE
peIICHUC HpaKTquCKOﬁ 3a4a4yu; HE B ITIOJIHOM 00BbeME BBITIOJIHUII
BCE€ KOHTPOJIbHBIE 3aJaHUs, IPEAYCMOTPEHHbIE paboueit
MIPOrpaMMON TUCIUIUIHHBI




OcHoBaHueM IJi1 OonpCACICHUA OLCHKM Ha OJK3aMCHE CIYXXUT YPOBCHb OCBOCHUA

oOyyaromuMcsi y4eOHOro MaTepualia, yMEHHE pelaTh MPaKTHUECKUe 3a/1a4d U (POPMUPOBAHHS
KOMITETEHIHSL, TIPETyCMOTPEHHBIX YYeOHBIM IIAHOM.

YcneBaeMoCcTh  Ha

OK3aMCHC  OIIpCACIIACTCA  OLCHKAMMU: «OTIUYHOY,

«YIOBJIETBOPUTEIILHOY; «HE YAOBIECTBOPUTEIBHON.

«XOpomo,

Orenka

Kpurepuu onenuBanus

bamuibHo-
peUTHHTOBAS
OLICHKA

«OTIANYHOY

OOyyaromuiicsi 0CBOMI KOMITCTEHIIMH TUCLIUILTNHEI Ha
Bcex dtanax ux (¢opmupoBanus Ha 86-100 %, mokazan
ryOOKue 3HaHMs Y4eOHOro MartepHuaia, JIOTHYHO M
HOCJIE/IOBATEIFHO HM3JIOKUII COJICP)KAaHWE OTBETOB Ha
BONPOCHl ~ Omiera; TMPOAEMOHCTPUPOBAT  YMEHHUE
WLTIOCTPHPOBATh TCOPETHUYCCKHE  TTOJIOKEHHUS
KOHKPETHBIMU TIPHMEPAaMH U  CBOOOJHO BBIIOJIHSATH
9K3aMCHAI[MOHHBIC 3aJ]aHus; YCBOWJI OCHOBHYIO U
O3HaKOMWJICS C  JIOTIOJHHUTEIBHOH  JIUTEPaTypOid;
BBITTOJIHUJI BCEC KOHTPOJIbHBIC 3aaHusd,
PeAyCMOTPEHHBIE paboueit pOrpaMMoit
JAUCHTUITIIMHBI

86-100

«Xopouo»

OOyuaromnuiicss OCBOMJI KOMIIETEHIIMN TUCIMIUIMHBI Ha
Bcex dTamax ux (popmupoBanus Ha 61-85 %, mokazan
riy0okHe 3HaHHWs y4eOHOro Mmarepuaia, JIOTUYHO WU
MOCJIEZIOBATEIbHO H3JIOKUI COJEpKaHUE OTBETOB Ha
BOMNPOCHI OwWjera, HO JOMYCTHJ HECYIIEeCTBEHHbIE
HETOYHOCTH; MIPOJIEMOHCTPHUPOBAI yMeHHe
WJUTIOCTPUPOBATH TEOPETUYECKHE  TOJIOKEHUs
KOHKPETHBIMU  NpUMEpaMu U BBITIOJTHSATH
9K3aMEHALIMOHHBIE 33JaHUs; YCBOWUJ OCHOBHYIO U
O3HAaKOMWJICA C  JIONOJIHUTENIBHOW  JIMTEPaTypou;
BBITIOJTHUII BCE KOHTPOJIbHBIE 3a/1aHus,
MpeyCMOTPEHHBIE paboueit MPOTrPaMMOit
JUCIUIINHBI

61-85

«YIIOBJICTBOPI/ITCJILHO»

OOyuaronuiics 0CBOUJ KOMIIETEHIIMH JTUCIUIIIIMHBI Ha
Bcex oTamax ux (opmupoBanus Ha 51-60 %, mokazan
3HaHUS Y4eOHOT0 MaTepuana B o0beMe, HE0OX0IMMOM
JUIsL JTAJbHEHMIIEro OCBOGHMS Y4EOHBIX MPOrpamMm, HO
JOIYCTWJI TNOTPEIIHOCTH B HW3JIO)KEHUU OTBETOB Ha
BOIIPOCHI Ounera W TP BBINOJHEHUH
SK3aMEHAIIMOHHEIX 3aJaHuil, 03HAKOMMIJICS C OCHOBHON
JIUTEPATYPOH, PEKOMEHI0BaHHOU IIPOrpamMMOoN;
CIpaBHICS € KOHTPOJIbHBIMU  3a/IaHUSIMH,
IIPELyCMOTPEHHBIMU paboueit IIpOrpaMMon
JUCLUILINHBI

51-60

«He
YAOBJIETBOPHUTEIbHO»

OOy4Jaromuiicss OCBOMJI KOMIIETCHIINY JUCIUILTAHBI Ha
BCEX dTamnax ux popMupoBaHus MeHee 4eM Ha 51 %,
OOHapyKWJI TPoOeIBl B 3HAHUAX Y4EOHOTO
MarepHaia, JONYyCTUII IPUHIMIHAIbHbIC OUIMOKH B

0-50




BBITIIOJTHEHUH KOHTPOJIBHBIX 3aJaHUM,
IIPEyCMOTPEHHBIX padbovel MporpaMMoit

JUCLUILINHBI

HNHuTerpajibHas OLeHKA

Kputepun TpaguimoHHas OleHKa bamibpHO-pedTHHIOBAs OLICHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauer 0-50
54,3 3ager 51-100




