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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
NHOPMaL MM 4119 peLleHns
NMOCTaB/IEHHOW 3a4a4u C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0O 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

NHMOopMaLMOHHbIe TEXHOIOM N 1
nporpaMmmnpoBaHune

WEB TexHonoruu;
NHTennekTyanbHble CUCTEMBI 1
TEXHOJIOT UK

WEB TexHonoruu; AHanus
NH(OPMaLMOHHBLIX MPOEKTOB
He(hTEXMMMNYECKOr0o NPOn3BOACTBA;
ba3oBble TEXHONOrNN 1 NMPOLLECChI;
ba3bl fLaHHbIX; BbinosHeHne 1
3allMTa BbIMYCKHOM
KBaNMUKaLMOHHOW paboThl;
3awmnTa nHdopmaLmu;
NHTerpnpoBaHHbIE CUCTEMbI
aBTOMaTM3auun oas ynpasaeHns
6r3Hec-npoueccamu B
HepTexnMm4yeckom Npon3BoACTBE;
VHdopmaumoHHoe obecneyeHne
3KOHOMUKW NpeanpusaTms
HepTexnMm4eckoro NPon3BoACTBa;
VIHdhopMaLMoHHbIe CUCTeMbI
3N1EKTPOHHOr0 [OKyMeHToobopoTa
HepTexnMm4yeckoro NPonM3BoACTBa;
KopnopaTusHble MHPOPMaLNOHHbIE
CeTN HePTEXMMNYECKOr0
npon3BoAcTBa; KopnopaTueHbie
NHMOPMaLIMOHHbIE CUCTEMBI
HepTexnMm4eckoro Npon3BoACTBa;
MopenvpoBaHve; HaneXxHoCTb
cuctem; OpraHmsaumsa un
naaHMpoBaHue
aBTOMATU3MPOBAHHbIX
NPon3BOACTB; MakeTbl NPUKAaAHbIX
nporpamm; MNpoekTrnpoBaHne
BbIYNCNTENbHbIX CUCTEM 1
KOMMJIEKCOB B HEDTEXUMUYECKOM
npon3BoAacTBe; [Ipon3BOACTBEHHAS
NpakTWKa: TEXHOJIOrnyeckas
(MpoeKTHO-TexXHoIornyeckas)
npakTuka; CuctemMHoe
nporpaMmHoe obecneyeHune

YK-1

NH®opMaLIMOHHbIe TEXHOIOM N 1
nporpammupoBaHue; MaTeMaTuKa;
OCHOBbI CMCTEMHOr0 aHasn3a;
dunsunka; dunocohus

AfanTvBHblE NH(POPMALMOHHO-
KOMMYHWKaLMOHHbIE TEXHOJIOMUU;
YyebHas npakTrKa: NpoeKTHas
npakTrKa

BbINOSIHEHME W 3aLUMTa BbIMYCKHOW
KBanNhUKaLMOHHON paboThl;
YyebHas NpakTuKa: NpoeKTHas
npakTuka

3. 06beM aucumnnamHbl (MOaynsa) B 3a4e€THbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4yeCKMX 4acoB, BbiAesieHHbIX HA KOHTaKTHYI0O paboTy oby4alowmxcs ¢
npenopasaTesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyuvarowmxcs




5 cemecTp
Bcero yacos
yacos /
. / 4acoB B
Bup yuebHon paboTbl - 4acoB B
3N1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM
¢dopme
AypuTopHas KOHTaKTHasa pabota (Bcero), 8 8
B TOM 4ucne:
Jlekunn 4 4
[pakTnyeckmne 3aHATUSA 4 4
CamocTosaTenbHas paborta (Bcero), 62 62
B TOM 4ucne:
NoAroTOBKa K NMPaKTUYECKUM 3aHATUAM 62 62
KoHTponb 2 2
WToro: yac 72 72
WToro: 3.e. 2 2

4. Copep>XaHue aMcuUMNIuHbI (MOayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YKa3aHuMeM OTBe[eHHOro Ha HUX KOJInYecTBa akaaeMU4eCKUX 4YacoB U BUJ,0B
y4eOHbIX 3aHATUN

Bupbl yuebHOM
Harpysku u ux
Ne HauMeHoBaHMWe pa3gena AUCLUNIMHDI TPYAOEMKOCTb, Hachl
paspena
n3 | np|n3|cpc|Beere
Yyacos
BBefeHMe B UCKYCCTBEHHbIN MHTENNEKT M OCHOBHbIE METObI
1 210 16 18
MalUUHHOro 0byyeHuns
2 OCHOBHbIE NOJIOXKEHNA HEYETKOM JIOr KK 210 16 18
3 MawwnHHoe obyyeHune. Perpeccus, knaccngpukaums v ol o 16 18
KnacTepusaums
4 HenpoHHble ceTn. Fnybokne HeMpPOHHbIE CeTU 010 14 16
Kontponb | 0 | O 0 2
Wtoro| 4 | 0 | 4 | 62 72
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
Konunuectso
Ne HauMeHoBaHMe Copep>xaHue nekuum yacos /
TeMa nekuum (mepeyeHb AMOaKTUYECKUX eQnHNLL: 4acoB B
3aHATUA paspena y
paccMaTpuMBaEMbIX MOATEM, BOMPOCOB) | 9NI€KTPOHHOM
¢opme

5 cemecTp




1. BBegeHune B
NCKYCCTBEHHbIN
NHTENNEKT ”

MeToabl paboThkl ¢ Tabnmuamm B Python.
Arperaums n Busyannsauma gaHHbIX.
MpoBeLeHWe NepBMYHOro aHanm3a
JaHHbIX. icnosb30BaHME N CPaBHEHNE
anropuTtMoB knaccugukaumm: KNN,
pellakLme gepeBbs U X aHcambu,

OCHOBHble
JIOrNCTUYECKas perpeccus.
BeeLeHune B MeToLbl y
y Knaccudmkauns n3obpa>keHmin un
NCKYCCTBEHHbIN | MalMHHOIO
TpaHchepHoe oby4veHue. PaboTa ¢
NHTENNEKT © obyyeHns gns
TeKCTaMW 1 X BEKTOPHbLIMY
1 OCHOBHble paboThbl C 2
npeLCcTaBAeHNAMU TEKCTOB.
MeTonbl TabanYHbIMK
MporpaMMHoO- anropuTMUyeckoe
MaLUMHHOro LaHHbIMK, 2.
0CBOeHMe MaTepuana. MpumeHeHne
obyyeHuns Cucrtembl
QNetworks ons pelieHns NpocTbIX
rnybokoro y
o6yyenns. 3 OKpy>xeHun. MNMpumeHeHne Q-Networks
e LJ19 peLUeHUS MPOCTbIX OKPYXKEHUI.
ObyyeHue c
MpumeHeHne Q-Networks ons peweHus
noLKpernsieHnem y
MPOCThIX OKPY>XEHWIA.
MporpaMMHO@NropuTMMYECKoe 0CBOEHNE
MaTepuana.
4. HeveTkas
Onepauuu, peanm3auns. ®assndukayms
OCHOBHble Jiorvika. 5.
n pedassndukaymna onncaHme u
NOJIOXKEHNS PaboTa c
2 . npumepsl. Peannsauuns anroputMoBs 2
HeYyeTKon anropnTMamMm
. Mampamn CynxeHo. Peannsauusa
JIOr VKK HeYyeTKown
anroputmos LlykamoTo n JlapceHa.
JIOT UKW,
NUToro 3a cemecTp: 4
UToro: 4
4.2 Copep>xaHue nabopaTopHbIX 3aHATUN
YyebHble 3aHATUS He peanunsyTcs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
KonuuecTtso
Tema Copep>XaHue NpaKTMYeCKOro 3aHATUsA 4yacos /
Ne HaumeHoBaHue
npaKkTUu4eckoro (mepeyeHb ONAAKTUYECKUX eQUHNLL: 4Yacos B
3aHATUA paspena .
3aHATHA paccMaTpMBaeMbIX MOATEM, BOMPOCOB) | 3/IEKTPOHHOM
cdhopme
5 cemecTp
MocTpoeHne NUHENnHON 1
MoOAMHOMMHANBHOW perpeccuil.
MocTpoeHne NUHENRHOM 1
MoNMHOMUHANLHOW perpeccuil.
MalumHHoe BbinosHeHWe NHANBUAYANbHOMO
6. Perpeccus. 7.
obyyeHue. Perpeccus NpakTU4eCcKoro 3afaHus, HanncaHme
Perpeccus, ! O0TYETa Mo npakTuyeckon pabote (2
1 Knaccupukaumsa 2
KJlaccugukaums y KOHTPOJIbHas To4Ka). MeTop
n kbnmxanwmnx cocepen (K-Nearest
KnacTepm3auus. :
KJlacTepusauuns Neighbors); MeToz onopHbBIX BEKTOPOB

(Support Vector Machines);
Knaccugurkatop fepesa peLleHunn
(Decision Tree Classifier) / CnyYanHbin
nec (Random Forests)




[ocTpoeHne HEMPOHHLIX ceTeN Ha
TabnnYyHbIX AaHHbIX. 3a4a4n paboTbl €

8. Fnybokue nocfepoBaTesibHbIM AaHHbIM, 06paboTka
HellpoHHbIe HEeNpPOHHbIe €CTeCTBEHHOr0 sA3blka. CBEPTOYHbIE
cetn. Fnybokne |cetn. 9. HEeNnpoHHble ceTu. MocTpoeHne 5
HeMpOoHHbIe CeepTo4HbIe CBEPTOYHbIX HEMPOHHbIX CceTen,
ceTu HeNpOHHbIe pacno3HaBaHune 0bpa3oB. BbinosHeHME
ceTu. WHANBMAYANbHOr0 NPakTMYeCcKoro
3aJaHus, HanmcaHme oT4€Ta no
npakTunyeckon paboTe.
UToro 3a cemecTp: 4
Utoro: 4
4.4. Copep>XaHue caMmocToaTesibHOM paboThbi
Copep>xaHue CaMOCTOATENbHOM
Bup
. paboThl Konuuyectso
HaumeHoBaHue pa3pena CaMoCTOoATEeJIbHOU .
a60oThl (I'Iepe‘-IEHb OnaaKTN4eCKnXx eaqnHunL,: 4yacos
P paccMaTpuBaeMbIX MOATEM, BOMPOCOB)
5 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
nHTennekTa. Knaccugukauus,
KnacTepu3auus, perpeccus. Tunol
MaLUHHOro oby4yeHuns: C yuntenem, 6e3
YyUUTENs, C YaCTUYHBIM NPUBJIEYEHNEM
yynTens, obyyeHve ¢ NoAKpenIeHneM.
Knaccudrkaums Ha npumepe anroputma
k-6nvmxanwnx cocepei (KNN)
[OnuwnoHanbHO: BbICTpLIA NOUCK
6avxanwmx cocepen.]. MeTpukmu oLeHKN
Knaccuprkaumm: NoaHoOTa, TOYHOCTb, F1,
ROC, AUC. BannfaumnoHHas 1 Tectosas
Bbibopka. Kpocc-eannpauus. PaboTa ¢
KaTeropuasnbHbIMU NPU3HaKaMm.
Perpeccns. MeTpuku OLLEHKW perpeccum:
MSE, MAE, R2 - koathuuneHT
neTepMuHauun. JinHenHas perpeccus,
noJsIMHOMUabHas perpeccus.
MepeobyyeHne n perynspusauns,
rpebHeBas perpeccus, LASSO, Elastic
Net. JluHenHble mogenun 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
pacnpegeneHuns npusHakos. EManropntm
Ha npvmepe cMecun rayccunaH. Metoabl
paboTbl ¢ Tabnmuamm 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
onTuMmM3aLun.
[porpaMMHOaNropuTMm4eckoe 0CBOeHMEe
MaTepuana MeTtonbl 6e3rpafiMeHTHoOM
onTUMU3aLUK: CAyYaiHbIi nouck, hill
climb, oTXur, reHeTU4eCcKuii anropuTMm.
ONTYMU3aLIMOHHBIE 3afa4u 1 NX
peleHus. Moabop runepnapameTpos
anropuTMa C NOMOLLbIO METOL0B
onTMMmM3auum.
[MporpaMMHOaNrOpUTMNUYECKOE OCBOEHME
MaTepuana MeTonbl 6e3rpafneHTHON
onTUMU3aLUK: CNyYaiHbIA nouck, hill
climb, oTXuWr, reHeTU4eCcKun anropuTMm.
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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

16

MalumHHoe obyyeHune. Perpeccus, knaccudukaumnsa n

noaroToBKa K

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

16

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

14

WToro 3a cemecTp: 62

WToro: 62

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., 3 71EKTDOHH I
1 | MNpodobpaszoBaHue, nep. CanHkmHa A.: 2024.- Pexxum gocTyna: ecp c
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. BBeieHne B MalMHHOE 0By4eHne N UCKYCCTBEHHBIN
NHTENNEKT : y4ebHoe nocobue / A. A. Tiorawes; CaMapcKuii

7 |rocynapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET, BblHucnnTenbsHas TexXHuKa.-
Camapa, 2025.- 208 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||6192

DNIEKTPOHHbIN
pecypc

JocTyn obyyatowmxca kK IP HTB Caml TY (elib.samgtu.ru) ocylecTBnseTca NocpefCcTBOM 3J1IEKTPOHHOM
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NMepeyeHb UHPOPMALUOHHBIX TEXHONOTUMN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca nNo AucuunauHe (Moaynio), BKAOYas nepevyeHb
nporpaMMHOro obecne4yeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMONb3YEeTCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOSIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office Microsoft . JInuEeH3noHHoe
(3apybexHblii)
2 | Anaconda 3 (Python 3, jupyter 6.3.0) Anaconda y Caoboaro
(3apybexHblii) pacrnpocTpaHaemoe
Python Software CBOGOAHO
3 | Python Foundation acn QCT AHSIEMOe
(3apybexHbii) pacnpoctp
o 7-zip.org CeoboaHo
4 |Apxusatop 7-Zip (3apybexHblii) pacrnpocTpaHsemoe
000 «2JTIEKTPOHHOE
y N3OATEJILCTBO
5 | ObpasoBaTenbHas naatdopma «HOpanT» OPANT JInueHsnoHHoe
(OTevyecTBEHHbIN)
000 «HOBbIE
y OBJIAYHbIE
6 | MonOdwunc ObpasosaHne TEXHOMIOM U JInLeH3noHHoe

(OTevyecTBEHHbIN)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTu «MHTepHeT»,
npodeccuoHanbHbiX 6a3 paHHbIX, UHPOPMALLMOHHO-CMPABO4YHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexxum poctyna
Poccuinckmne 6a3ebl
1 | eLIBRARY.ru http://www.eLIBRARY.ru/ AaHHbIX
OrpaHNyeHHoro
focTyna
KoHcynbTaHTI0C Poccuitckmne 6a3bl
2 (NpaBOBblE OOKYMEHTHI) - http://www.consultant.ru/ JaHHbIX
poctyn c MK B OrpaHNYEeHHOr o
MenunaueHTpe (aya. 42) focTtyna
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Poccuinckune 6a3bl

DNeKTPOHHO-6MbImoTeYHas JaHHbIX

3 cucteMa IPRbooks http://www.iprbookshop.ru/ OrpaHNYyeHHOro
focTyna
Poccuinckune 6a3bl
dNneKTpoHHasa bubnmoTeka e e I NaHHbIX
4 V3maHWi CamMITY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe OrPaHIYEHHOT0
focTyna
5 Hay4Has 31eKTpoHHas http://elibrary.ru/ Pecypcbl 0TKpbITOrO

brnbnnoTeka [ocTyna

3apybexxHble Ha3bl

6 Scopus - 6a3a OaHHbIX http://www.scopus.com/ OaHHbIX
petepaToB 1 LUTUPOBAHUSA orpaHm4yeHHOro

jocTyna

Poccuinckmne 6a3bl
JaHHbIX
OrpaHNyYeHHoro
LocTyna

7 | BAHUTK http://www2.viniti.ru/

8. OnucaHMe MaTepuanbHO-TeXHM4YECKou Da3bl, HeOOXO4MMOW ANA OCYLLEeCTBJIEHUSA
obpa3soBaTesbHOro npouecca No AucuunaumHe (Mmoaynio)

JleKuMOHHbIEe 3aHATUA

Ayantopunsa ONsS NeKUMOHHbIX, CEMUHAPCKMUX U MPaKTUYECKMUX 3aHATUN, TEKYLLEr0 KOHTPOAA U
NMPOMEXYTOYHOU aTTecTauum (C MynbTuMeaunHbIM 000pYynOBaHUEM) YKOMMJIEKTOBAHbI Mebenbio u
TEXHUYECKUMU CpencTBaMy obyyveHuns, cayxalumm ansa npeactaBneHuns y4ebHom nHhopmaumm 60bLLON
ayanTopun.

MpakTuyeckue 3aHATUA

AyouTtopua Onsd nNpakTUYeCKUX M CEMUHAPCKUX 3aHATWUNA, TEKYLLero KOHTPOJIS U NMPOMEXYTOYHON
aTTecTauumn, YKOMMNIeKTOBaHHbIe Cneunann3vpoBaHHON Mebesnbio U TEXHUYEeCKUMU CpeacTBaMu obyyeHuns
(NpoekTop, 3KpaH, KOMMNbOTEP/HOYTOYK), C BbIXOAOM B CeTb MHTEpHET M AOCTYNOM B 3NEKTPOHHYIO
NHOopMaLUnoHHo-o0bpa3soBaTenbHyto cpeny Caml TY. Ayantopua obopynoBaHa cneumann3nposaHHon mebensto:
CTOMbI U CTYNbS AN 00yHatoWMXCs; CTON U CTYN ANS NpenofaBaTens, A0CKa.

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

CamocToaTenbHasa paborta

MomelleHns N8 CaMOCTOATEIbHON paboThbl OCHALLEHbI KOMMbOTEPHON TEXHUKON C BO3MOXXHOCTbIO
NoaKNYeHnsa K cetn «MIHTepHeT» U LOCTYNOM K 3JIEKTPOHHON MH(OPMaLNMOHHO-06pa3oBaTebHON cpeae
CamITY:

- KabnHeT ANs TeKylwero KOHTPOAS U NMPOMEXYTOYHOW aTTecTauum, KYpCcoBOro NpoeKTUpoBaHUs,
rPynnoBbIX N MHAMBUAYANbHbLIX KOHCYAbTauui aya. 212;

- KabuHeT ona camoctoATeNnbHOM paboTbl, ayantopusa 304;

- KOMMbIOTEPHbIE KNaccol (aya. 101, 102, 111, 201, 401, 404).

9. MeToaunyeckue matepuansbl

MeToanyeckme pekoMeHaaumm npu paboTe Ha nekuum

[0 nekummn CTyLeHT LO/DKEH NMPOCMOTPETh y4ebHO-METOANYECKYIO U Hay4YHYI0 MTepaTypy No TeMe
Nekunn ¢ TeM, 4Tobbl UMEeTb NpeacTaBieHne o npobnemax, KoTopble byayT pa3bupaTbCs B NEKLUN.

Mepen HavanoMm nekuum obyyatowmmcs coobuiaeTca TemMa NekUun, nnaH, BONPOCH, Nognexatine
paccMOTPEHNIO, LOBOAATCSA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, coobuaemblii

12


http://www.iprbookshop.ru/
http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=
http://elibrary.ru/
http://www.scopus.com/
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npenofaBaTesieM, LO/HKEH HE NMPOCTO NPoCcayLWNBaTbCA. OH A0/MKEH ObITb aKTUBHO BOCMPUHAT, T.e. YC/bllWaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenseH B MamsaTu. MNpnucTynas K CayLaHnio HOBOro y4ebHoro
MaTepKnasia, Noae3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3y4YeHHbIM. CJ'Ie)J,F! 33 TEXHUKOWN YTeHus
Nekunn (aKLLeHT Ha CyLLEeCTBEHHOM, MOBbILLEHNE TOHA, U3MEHEHMEe pUTMa, Nay3a 1 T.M.), HeobxoamMmo BCaeq 3a
npenofasaTtenemM yMeTb BblAeSIATb OCHOBHbIE KaTerophmn, 3aKOoHbl 1 onpeaendaTb X coaep>XXaHue, I'Ip06J'IeMbI,
npeanosaraTb UX BO3MOXHble pelleHns, gokasaTenbCTBa M BbiBOAbI. OCyLecTBAAS Takylo paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEKTUPOBaHNE U AalibHeNlee
n3y4yeHue.

KoHcnekTupoBaHue nekuun nospoaseT obpaboTaTb, CMCTEMATU3NPOBATb U JIyYlle COXPaHUTb
NoNy4YeHHY UHGopMauuto ¢ TeMm, 4yTobbl B byaywem Mo)XHO BblIo BOCCTAaHOBWTbL B MaMSATM OCHOBHbIE,
cofepxaTesnbHble MOMEHThI. TunnYHas owmnbka, coBepluaemMas 0by4atoLMMCs, LOCJIOBHOE KOHCMEKTUPOBaHME
peyn npenogasaTens. Kak npasufio, Npu 3anucu «Ca0BO B COBO» He OCTAaeTCsA BpeMeHu Ha obaymbiBaHue,
aHanM3 n cuHTEe3 uHdopmaunn. OTbMpas HYXXHYI MHGMOPMALUIO, TN1aBHbIE MbICW, NPOBAEMbI, peleHns u
BbIBOAbl, HEOBX0AMMO COKpalLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl NOTOM MOXKHO ObINO NIerko B HEM
pa3obpaTbcs. XKenaTesibHO 0CTaBUTb B paboumx KOHCNEKTax Moss, Ha KOTOPbIX MOXXHO OyAeT aenath NOMETKHU
N3 PEKOMEHOOBAHHOW NMTepaTypbl, LOMNOJHSAOWMNE MaTepuan MNPOCAYWaAHHOW NeKUWUn, a Takxe
noayepkmBatoLLne 0cobyto BaXXHOCTb Te€X WJIM UHbIX TEOPETUYECKMX MOoNoXeHUn. C OKOHYaHNEM NeKL NN
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUeHHON. HYy>XXHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TéM, 4YT0Obl KOHCNEKT MOT ObITh
MCNONb30BaH B MpoOLECCe NMOArOTOBKN K MPAaKTUYECKNM 3aHATUAM, 3a4eTy, 3k3aMeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4ebHbIN [OKYMEHT, He0bX0AUMBIN 419 CaMOCTOATEIbHON paboThl.

MeToanyeckme pekoMeHaaLmm npu noaroToBke n pabote Ha NPakKTUYECKOM
3aHATUU

MpakTnyeckne 3aHATUSA N0 AUCUMMINHE NMPOBOAATCA B LIeNIAX BbIpaboTKM MPaKTUYECKUX YMEHUA U
nprnobpeTeHnsa HaBLIKOB B peLleHn NPohecCMoHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MJNAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT COoLep)XaHue
nNpenoXeHHON TeEMbI;
2. npopaboTKa KOHCMEeKTa NeKkunu;
3. YTeHMWe peKOMeHOO0BaHHOM NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay 1 ap.

MoaroToBka obyvaroLWwerocs K NpakTUYeCKOMy 3aHATMIO NPOU3BOANTCA MO BOMpocaM, pa3paboTaHHbIM
AN KaXLOW TeMbl NPakKTUYECKUX 3aHATUIA W (Maun) nekuuin. B npouecce noAroTOBKU K MPakKTUYECKUM
3aHATMAM, Heobxogumo obpaTnTb 0cob0e BHUMaHWE Ha CaMOCTOATENbHOE M3yYeHUe PeKOMeHLOBaHHOM
nuTepaTypbl.

PaboTa CTyneHTOB BO BpeMs MPaKTUYECKOro 3aHATMSA OCYLLeCTBASETCS Ha OCHOBE 3afaHuii, KOTopble
Bbl4atoTCa 0by4yalolmMmMcs B Havyasie MAM BO BPeMS 3aHATUSA. Ha NpakTUYeCKMX 3aHATUAX NPUBETCTBYETCA
aKTMBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CMOCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HaHWW
HaxoauTb Hanbonee 3PPEKTUBHbIE pelleHns NOCTaBfieHHbIX Mpobnem, ymeTb HaxOAWTb MOJIE3HbIN
LOMOSMHNUTENIbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyyatowmmca Heobxoammo obpallaTh BHUMaAHME Ha
OCHOBHbIE€ MOHATWS, aArOPUTMbI, ONpPeaensiTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4atlowmecs LOJHKHbI YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpaM uan
BbipaboTaTbh onpeaeneHHble peweHns no obosHavyeHHON npobneMe. 3afgaHns MOryT ObiTb FPynMnoBbie U
NHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3alaHui, Lenen 3aHaTus, obLlen noaroToBKY
obyyaoLwmnxca npenogasaTeNlb MOXeT NoACKa3aTb 00y4aloWwnMCs anropuTM peLleHns nam nepsoe OencTBue,
NN yKasaTb oblee HanpaBsieHne paccyXAeHun. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCa C NO3MLUIA NX
afleKBaTHOCTU NN 3PPEKTUBHOCTU B PACCMOTPEHHON CUTYaL MK,

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATESIbHOM pa6OTbI

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4alLWMXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OB/MlafeHNsa 3HaHWAMMW, pa3BUTME TBOpPYeCKMX cnocobHocTel, mepexoh OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YyYeHMIO C y4eTOM NoTpebHOCTEN N BO3IMOXXHOCTEN 0byyaloLerocs.
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CamocToaTenbHas paboTa ¢ yyebHuKamu, yyebHbIMKU NocobusMu, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNSA
[OMOSIHUTENbHbIX 3HAHWIA, NO3BONAET 3HAYUTESIbHO aKTUBM3NPOBATHL MPOLIECC OBMaAEHUS UHGOpPMaLnen,
crnocobcTByeT 6osiee rnybokoMy YCBOEHUIO M3YyHaeMOro MaTepumana. Bce HoBble MOHATMA MO N3y4YaeMon Teme
HeobX0AMMO BblyYMUTb HAaW3YCTb M BHECTWU B r10CCapuUin, KOTOPLIN Lienecoobpa3Ho BECTU C CaMOro Havana
N3y4yeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HemnocpeACTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

e B KOHTAKTe C nNpenofaBaTesieM BHE PaMOK pacnucaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMLAALNN
3a[l10/DKEHHOCTEN, NPW BbIMOJAHEHUN UHANBUAYANbHbLIX 3aJaHUA U T.4.;

e B 6ubNMoOTEKE, AOMaA, Ha Kadenpe npu BbIMONHEHWUN 0ByYaOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajau.

I HEeKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWMMCsS CaMOCTOoATeNbHON paboThl ABASeTCS
3JIeKTPOHHas MHGOpMaLNOHHO-06pa3oBaTebHaa cpefa yHMBepcuMTeTa, KoTopas obecnevymBaeT AOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammaM OUCUUNAWUH (MOAYNEeR), NPaKTUK, K U3AaHUAM 3NEKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®DoHA OLEHOYHbIX CPencTB No AucuUnanHe (Moaynio)

®oHpA OLLEeHOYHbIX CPeACTB NpefcTaBssieH B npunoxeHun 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

3ao04Has

2023

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

3a4eT C oueHKom




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
NHGopMaLMKN ON18 pelleHns NocTaBIeHHOW OLleHOYHbIE CPeacTBa
3a[a41 C NOMOLLbIO CUCTEM UCKYCCTBEHHOIO MPOMEXYTOYHOrO HeT Na
NHTeNIeKTa KOHTPONS
YMeTb 1CMN0Nb30BaTh METOLbI MOUCKA
. OLLeHOYHble CpefcTBa
HeobxoauMon nHopMaLMK ANs PeLleHns
. NPOMeXYTO4YHOr o HeTt Ha
MOCTaB/IEHHOW 3a4a4n C MOMOLLbIO CUCTEM KOHTPONA
NCKYCCTBEHHOI0 MHTeJJIeKTa
BnapeTb HaBblKaMyi MPUMEHEHNS CPeLCTB
NCKYCCTBEHHOI 0 MHTeJ/IIeKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BONSIOLLNX
OLleHOYHble CpefCcTBa
BbIMOJIHATL Peasin3aLuio NpoeKkTa Ha BCeX
NPOMEXYTOYHOr 0 HeTt Ha
3Tanax ero XXW3HeHHOro LMK, a Takxe KOHTDONS
NPUMeHeHUs NPYKIaAHOro NPorpaMMHOro P
obecneyeHuns, Heo6xoAVMOro ANs peLleHns
pa3nnyHbIX 3a4ad
OCHOBHbI€ NOJIOXKEHUA HeYeTKOMW JIOTUKKN
MK-2.2 AHanu3unpyeTt
BPEMEHHbI
coBpeme € 3HaTb COBpPEMEHHbIE METOAMKN yrpaBJieHne
MeTOAMNKM OLleHOYHble CpefCTBa
noasnenme UC Ha MC Ha npeanpmaTusax HeTexumMmn4eckoro MPOMEXYTOUHOrO HeT Ia
ynp NpPOV3BOACTBA C NMOMOLLbIO CUCTEM
npeanpuaTuax KOHTPO/IA
NCKYCCTBEHHOrO MHTENNIeKTa
HepTeXMMNYEeCKOoro
Npoun3BOACTBA
YMeTb 1UCM0/1b30BaTh COBPEMEHHbIE METOANKM
OLleHOYHble CpeaCcTBa
ynpasnerue VIC Ha npeanpuaTusx
NPOMEXXYTOYHOro HeTt Ha
HepTexMmMmn4eckoro NpPon3BoACTBa C MOMOLLbIO KOHTDONS
CUCTEM UCKYCCTBEHHOMO MHTENINEKTa P
BnapeTtb HaBblKaMy UCMONb30BaHNA
COBpeMeHHbIX MeToauk yrnpasneHme UC Ha OLleHOYHble CpefcTBa
NPeanpuATAAX HeTeXnMnN4Yeckoro NPOMEXYTO4YHOr 0 Het [a
NPOU3BOACTBA C NMOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOrO NHTENIeKTa
3HaTb COBpEMeHHbIe METOLMKY YrpaBiieHne
VIC Ha npeanpuaTuax HeTeXUMMUYECKOro
peanp ¢ TecT Ja Het
NPOU3BOACTBA C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOrO NHTENNIeKTa
BnapeTb HaBblKaMy NCMOJIb30BaHNSA
COBpeMeHHbIX MeToauK yrnpasneHne NC Ha
NPeanpuATUAaX HedTeXMNYeckoro npakTuyeckune 3agadn Ja Het
NPOU3BOACTBA C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOrO NHTEeN/IeKTa
YMeTb 1CM0Nb30BaTh COBPEMEHHbIE METOLNKN
npasnerHve NC Ha npennpuatmax
ynp peanp npakTuyeckune 3aga4yu Oa HeTt
HepTexXMMn4eckoro nPo13BoACTBa C NMOMOLLbIO
CUCTEM NCKYCCTBEHHOMO UHTEJIeKTa
BnapeTb HaBblKaMy MPUMEHEHNs CPeLCcTB
NCKYCCTBEHHOrO MHTENI/IEKTa Kak
YK-1.2 Wicnonb3yeTt NporpamMmMHbIX CPeACTB, MO3BOJIAOLWMX
NCTEMHbIV NOAX BbIMOJIHATL Peasin3aLmio NpoeKkTa Ha BCeX
cnere OAxoA P 4 P npakTnyeckne 3agayu Oa HeT
AN pelleHns 3Tanax ero XXW3HeHHOro LMK, a Takxe
NMOCTaBJ/IEHHbIX 3a4a4y. | NpUMeHeHns NPrKIaLHOro NPOrpaMMHoOro
obecneyeHuns, Heo6xoaMMOro Ans peLleHus
pa3nnyHbIX 3a4ad
YMeTb 1CMN01b30BaTh METOLbI MOUCKA
HeobxoauMon nHoPMaLMK ANS PELLEeHNS
A , (hopmaLny Ans p npakTuyeckune 3agadn Ja Het
MoCTaB/IEHHOW 3a4a4M C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTeJJIeKTa
3HaTb MeToAbl MOUCKa Heobxoammon
NH(OPMaLMKN ANS pelleHns NocTaBaeHHON
(opmaumMm Ans p TecT Ha HeTt

3a4a4un C MOMOLLbI CUCTEM UCKYCCTBEHHOIO
NHTENNIEKTa
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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
NPUMEHEeHNA NPUKSIAAHOr0 MPOrPaMMHOro P
obecneyeHuns, He06X04MMOro 415 peLleHns
pa3nnyHbIX 3a4ad
3HaTb MeTOAbl MONCKa Heobxoammonm
. OLEeHOYHbIe CpeacTBa
NHOPMaLMK ONs pelleHns NocTaBleHHON
NPOMEXXYTOYHOro HeTt Ha
3a/,a4u C MOMOLLbI0 CUCTEM UCKYCCTBEHHOr 0
KOHTpONS
NUHTEeNNeKTa
YMeTb 1CMoJib30BaTh METObI MOKCKa
HeobxoAnMon nHGopMaLun ONs peLleHns OLLEHOYHBIE CPEACTBA
o NPOMEXXYTOYHOrro Het Ja
NoCTaBJIEHHON 3aja4n C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOr0 MHTesIeKTa P
MawwuHHOoe obyuyeHue. Perpeccus, knaccudukaumus u Knacrepmsauus
MK-2.2 AHanu3unpyeT
COBPEMEHHbLIE YMeTb CMN0JIb30BaTb COBPEMEHHbBIE METOANKN
MeTOAMNKN OLleHOYHble CPefcTBa
ynpasneHue UC Ha npennpuatmax
ynpasneHue UC Ha NMPOMeXyTO4YHOro HeTt Ha
HepTexMmMmn4eckoro nPon3BoACTBa C NMOMOLLbIO
npeanpuaTuax KOHTpoONA
CUCTEM NCKYCCTBEHHOr0 UHTEJSIeKTa
He(hTeXMMNYEeCKoro
npon3BOACTBA
3HaTb COBpPEMEHHbIE METOAMKN yrpaBJieHne
OLEHOYHble CpeacTBa
NC Ha npeanpuaTusax HeyTeEXMMMNYECKOro
NPOMe)XyTO4YHOro Het Ha
NPOV3BOACTBa C MOMOLLbLIO CUCTEM KOHTPONS
NCKYCCTBEHHOI0 MHTeJJIeKTa
BnapeTb HaBblIKaMy UCMOJIb30BaHNA
COBpPeMeHHbIX MeToAuK ynpassieHne NC Ha OLLeHOYHble CpefCcTBa
npeanpuaTnAX HehTEXMMNYECKOro NPOMEXYTOYHOr 0 HeTt Ha
NPOV3BOACTBa C MOMOLLbLIO CUCTEM KOHTpONSA
NCKYCCTBEHHOI0 MHTeJJIeKTa
3HaTb COBpPEMEHHbIE METOAMKN yrpaBieHne
NC Ha npeanpuaTusax HeyTeXMMMYeCKoro
peanp o TecT Oa Het
NpoV3BOACTBa C MOMOLLbLIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa
YMeTb 1CMN0JIb30BaTh COBPEMEHHbIE METOLUKN
npasnerHvie NC Ha npegnpuaTmax
ynp PEAMP npakTUyeckne 3agayn Ha HeTt
HepTexMMmn4eckoro NpPon3BoACTBa C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0 UHTEJIJIeKTa
BnapeTb HaBbiIKaMy NCMOJIb30BaHNA
COBpPeMeHHbIX MeToauK yrnpasneHne NC Ha
npeanpuATUAX HeyTEXMMMNYECKOr 0 npakTu4eckune 3agadn Ja HeTt
NpoV3BOACTBa C MOMOLLLIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa
YK-1.2 Wicnonb3yeTt YMeTb 1CMoJib30BaTh METObI MOKCKa
CVUCTEMHBIA MOAXO0 Heobxo4MMOV MHGOPMaLLMK A5 peLleHuns
AXOL A . (opmauun ansi p npakTyeckne 3agayn Oa HeT
ONs pelieHus NMoCTaBJIEHHON 3aa4n C MNOMOLLbIO CUCTEM
NMOCTaBJIeHHbIX 3a4a4y. | NCKYCCTBEHHOro MHTENNEKTa
Bnapetb HaBblKaMy NPUMEHEHUSA CPEACTB
NCKYCCTBEHHOr 0 MHTeJIJIeKTa Kak
NPOrpamMmMHbIX CPeCTB, MO3BOJIAOWNX
BbIMOJIHATL peasn3aLunio NpoeKkTa Ha BCeX T Ia Het
3Tarnax ero XXU3HeHHOro L1Ka, a Takxe P
NpUMeHeHNa NPUKIaLHOro NPorpaMMHOro
obecneyeHuns, Heo6xoaMMOro ANs peLleHns
pa3JinyHbIX 3amad
3HaTb MeTOoAbl MONCKa HeobxoanMon
NH(OPMaL MK ANS pelleHns NoCTaBAeHHON
(hopmaLnv Ans p TecT Ha Het

3aja4yn C NOMOLWb CNCTEM UCKYCCTBEHHOI O
NHTeNNeKTa
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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
3aZla44 C NOMOLLbIO CUCTEM UCKYCCTBEHHOIO
KOHTPOJIA
NHTEeNneKTa
BnapeTb HaBblIKaMy MpUMeHEHNs CPeLCTB
NCKYCCTBEHHOIO MHTE/IeKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BOSAOLLNX
OLLEeHOYHbIe CpeacTBa
BbIMOJIHATL peasim3aLunio NPoeKTa Ha BCEX
NPOMEXYTOYHOr 0 Het [a
3Tanax ero XXM3HeHHOro LMK, a Takxe KOHTDONS
NPYMeHeHns NPUKIaZHOr0 NPOrpaMMHOro P
obecneyeHuns, Heo6xoaMMOro ANs peLleHns
pa3nnyHbIX 3a4ad
HeWpoHHble ceTn. Mybokue HelMpoHHbIE ceTh
MK-2.2 AHanu3unpyeT
COBPEMEHHbIE YMeTb 1CMN0/b30BaTh COBPEMEHHbIE METOLNKN
MeTOoANKMN OLleHOYHble CpefcTBa
ynpasneHue UC Ha npennpuatmax
ynpasneHue UC Ha NMPOMeXyTO4YHOro HeTt Ha
HeTeXMMNYECKOr0 NPOM3BOACTBA C MOMOLLbIO
npeLnpuaTUsX KOHTPOJIA
CUCTEM NCKYCCTBEHHOIO UHTENJIEKTA
HedTexnMmyeckoro
npon3BOACTBA
BnapeTb HaBbIKaMy NCMOJIb30BaHMNS
COBpPEMEHHbIX MeToAuK ynpassieHne NC Ha OLleHOYHble CpeaCcTBa
NpeanpuATNAX HeTEXUMNYECKOT O NMPOMEXYTOYHOI O HeT [a
Npou3BOACTBA C NMOMOLLbIO CUCTEM KOHTpPOJIA
NCKYCCTBEHHOI 0 MHTE/IeKTa
3HaTb COBPEMEHHble METOANKM ynpaBieHne | OUEHOYHbIE COEACTBA
C Ha NpeanpuUATUSX HePTEXMNYECKOro MPOMEXYTOYHOT0 Het Aa
NPOW3BOACTBA C NMOMOLLbIO CUCTEM KOHTPOIA
NCKYCCTBEHHOI0 MHTe/IeKTa TecT fa HeT
YMeTb 1CM01b30BaTh COBPEMEHHbIE METOLVKN
npasnerHvie UC Ha npegnpuaTmax
ynp peanp npakTnyeckune 3aga4yu Oa HeT
HeTEXMMMNYECKOr0 NPOM3BOACTBA C MOMOLLbIO
CUCTEM NCKYCCTBEHHOMO UHTENIEKTa
BnapeTb HaBbIKaMy NCMOJIb30BaHMNS
COBpeMeHHbIX MeToauK yrnpasneHne NC Ha
NpeanpuATUAX HeTEXUMNYECKOT O npakTU4eckune 3agadn JIE] Het
NpoV3BOACTBA C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTe/IeKTa
YK-1.2 Nicnonb3yeTt YMeTb 1CMNonb30BaTbh METOAbl MOUCKaA
CMNCTEMHBIN NOAXO0 HeobxoanMon nHgopMauun oas peLleHns
AXOA A . hopmaLmm Ans p npakTuyeckune 3aga4yu Oa HeTt
4NS peleHns MOCTaB/IEHHOW 3a4a4M C MOMOLLbIO CUCTEM
MOCTaB/IEHHbIX 334a4. | UCKYCCTBEHHOrO MHTENNEKTA
BnapeTb HaBbIKaMy MPUMEHEHNS CPeACTB
NCKYCCTBEHHOIO MHTEe/IIeKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BOAILLNX
BbIMOJIHATL peasin3aLunio NPoeKkTa Ha BCEX
npakTnyeckne 3agayu Ha Het
3Tanax ero XXM3HeHHOro LMKa, a TakxKe
NpYMeHeHns NPUKIaZHOr0 NPOrpaMMHOro
obecneyeHuns, Heo6x04MMOro a5 peLleHns
pa3nyHbIX 3a4au
3HaTb MeTOAbl NONCKa Heobxoammonm
NH(OPMaLMKN ANS pelleHnsa NoCTaBAeHHON
(hopmaumm Ans p TecT Ha HeTt

3aja4yn C NOMOLWbK CNCTEM NCKYCCTBEHHOTO
NHTENNeKTa
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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
YMeTb UCM0/1b30BaTh METOAbI NOMCKA
. OLleHOYHble CpefCTBa
HeobxoanMOV MHGOPMaLLIMK A5 peLleHns
o NPOMEXXYTOYHOro Het Ja
NMoCTaBJIEHHOW 3a4a4u C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOrO MHTENNeKTa P
3HaTb MeTObl NOUCKa HeObX0AUMON
NHGOopMaLMN AN pelleHns NoCTaBeHHOW OLIEHORHbIE CPEACTBA
NPOMEXXYTOYHOrro HeTt Ha
3aja4u C NOMOLLbI0 CUCTEM UCKYCCTBEHHOI0
KOHTpONIA

NHTEeNNeKTa
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Tunoesie 3a0aHus Ons npome)Kymquoﬁ ammecmauuu no oucyursuHe

51.B.1.01.15 CucmembI ucKkyccmeeHHO20 UHmMesisiekma
(wughbp u HaumeHogaHuUe OUCUUNIUHbI)

onsa HanpaesneHust nod2comoseku 09.03.01 UHbopMamuka u eblqUCIUMENIbHas
mexHukKa
(Luud)p u HaumeHoeaHue HaripaesieHus I'IOOSOFTIOGKU, cneuuaanocmu)

2023 rog nPUEMA

(200 npuema Ha obpa3osamersibHyH fpoepamMmmy)

Koumponupyemasi (bie) komnemeHuyus(u):
YK-1 CriocobeH ocyuwecmernsime MOUCK, KpUmuYyecKul aHanu3 U cuHme3s uUHgpopmauyuu, npuMeHsims
cucmeMHbIl 1odx00 Orisi peweHUs NocmasieHHbIx 3aday
T1K-2 CniocobeH ebinonHames pabomsi U ynpasneHue pabomamu no co3daHuro (Modugukauyuu) u
conposoxdeHur YC, asmomamusupyrouux 3adaqyu op2aHu3aUuUoOHHO20 yrpaesneHus u busHec-npouecchi
Ha npednpusimusx HeghmexumMu4eckoao rnpouzsodcmsea

(wugp u HaumeHosaHue KomrnemeHyuu(t))

Cneuundmnkauma TecToBbIX 3agaHUN

Yucno 3agaHumn

3aKpbITble OTKpPbITbIE KOM6MHMPOBaHHbIe
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Paspen 1. BBegeHue B
MCKYCCTBEHHbIN UHTESNEeKT U
y 6 6 3 6 6 | 3 30

OCHOBHble MeTOoAbl MalUHHOIO
obyyeHus

Tema 1. BBegeHue B
WCKYCCTBEHHbIV MHTEMNMNEKT U
OCHOBHbIe MeTOAbl MaLUMHHOIO 2 2 1 2 2 1 10
06y4eHns ansa paboTbl C
TabnuYHbIMM AaHHLIMU

Tema 2. Cuctemsl rny6okoro

2 2 1 2 2 1 10
o0yyeHus
Tema 3. ObyyeHne ¢ 5 2 1 2 2 1 10
NnoAaKpensieHnem
Paspgen 2. OCHOBHbIeV 4 4 > 4 4 > 20
NoNoXeHUs1 HeYeTKOMN NIOrUKN
Tema 4. HeuyeTkasn noruka 2 2 1 2 2 1 10
Tema 5. f’aGOTa C anropyTMamu 2 > 1 > > 1 10
HEYeTKOWN NOrnKn
Paspgen 3. MawuHHOe
oby4yeHue. Perpeccus, 4 4 2 4 4 2 20
Knaccudumkaumsa m
Knactepusauus
Tema 6. Perpeccus 2 2 1 2 2 1 10
Tema 7. Perpeccus, 2 5 1 5 5 1 10

knaccudukaums 1 knactepusauus




Yucno 3agaHun
3aKpbITble OTKpPbITbIE KOMGVIHVIpOBaHHbIe
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Paspgen 4. HenpoHHbIe ceTw.
A 1P 4 4 2 4 4 | 2 20
Fny6okne HeMpoOHHbIE ceTn
Tema 8. [nybokne HeNpPOHHble
y P 2 2 1 2 2 1 10
cetn
Tema 9. CBepTOYHbIE HENPOHHbIE
P P 2 2 1 2 2 1 10
cetn
Utoro 18 18 9 18 18 9 90
KonunyecTBO 3a4aHUN B KOMMNINEKTe OLEeHOYHbIX mMaTepuanoB
Koa KonunuyectBo
HanmeHoBaHMe KoMmneTeHUUN .
KOMMeTeHUUH 3agaHuin
YK-1 CnocobeH ocyLLecTBNATb NOWCK, KPUTUHECKUIA aHann3 n CUHTE3 MHopMmaLmK, 40
NPUMEHATb CUCTEMHBbIV NOAX04 ANs PeLleHns MOCTaBeHHbIX 3a4au
MK-2 CnocobeH BbINoNHATL paboTbl M ynpaBneHne paboTamu Mo co3gaHuio 50
(Moamdmkaumn) n conposoxaeHuio NC, asTomaTnsmpyowmx 3agaym
OpraHn3aumoHHOro ynpaeneHns u GusHec-NpoLecchl Ha NpeanpPUATUSX
Hedh TeXMMNYECKOro NPOM3BOACTBA

CueHapuu BbINONTHEHUS1 AMAarHOCTUYECKUX 3adaHUN

Twn 3apaHusA

MocnepoBaTenbHOCTb AeMCTBUA NPU BbINOJTHEHUN 3a8aHusA

3agaHue 3aKkpbITOro TMna ¢
OAHO3HA4YHbIM Bbl60pOM
BapuaHTa oTeeTa

1. BHumaTenbHO npounTaTth TEKCT 3agaHus.
2. BblbpaTb €AMHCTBEHHbIN BapyaHT 0TBETA U3 NPEAJIOKEHHbIX.

3agaHue 3akpbITOro Tmna ¢
MHOIro3Ha4HbIM BbI60pOM
BapuaHTOB OTBETA

1. BHMMaTenbHO npounTaTh TEKCT 3agaHus.
2. BblﬁpaTb HEeCKOJ1bKO Bap1aHTOB OTBETA U3 NpearioXXeHHbIX.

3agaHue 3akpbITOro TMna Ha
yCTaHOBIEHWE COOTBETCTBUS

1. BHUMaTENbHO NpoYMTaTh TEKCT 3a4aHNs U NOHATb, YTO

B KAQ4eCTBe OTBETA OXUAAKTCS Napbl 3NIEMEHTOB.

2. BHumaTtenbHo npoynTath 06a crnvcka: CnMcok 1 - BOMPOCHI, YyTBEPXKAEHUS,
hakTbl, MOHATUA U T.4.; CUCOK 2 - YTBEPXAEHWS, CBOWCTBA OOHLEKTOB U T.4.

3. ConocTtaBnTb anemeHTbl cnncka 1 ¢ anemeHTamm cnucka 2, cqopmMmpoBaTth napbl
3NIEMEHTOB.

4. 3anucaTtb 6ykBbl BapuaHToB oTBETa (Hanpumep, ABBIN)

3agaHue 3akpbITOro TMna Ha
yCTaHOBMEHWE
nocnenosaTenbHOCTU

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

2. BHMmaTenbsHO npountaTh NpeanoXeHHbIe BapnaHTbl OTBETA.

3. MNocTponTb BEpHYIO NocneaoBaTenbHOCTb U3 NPEANOXKEHHbIX 3NIEMEHTOB.
4. 3anucaTtb 6ykBbl BapMaHTOB OTBETa B HYXXHOW nocnegosaTtensHoCcTn 6e3
npo6enos 1 3HaKoB NpenuHaHus (Hanpumep, GBA)

3apaHve OTKpbITOro Tuna Ha
[AOMOSHeHve

1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHus U MOHSATL, YTO B KaYecTBe oTBeTa
oXuaaeTcs HeocTatolee AOMONHEHME.

. OnpenenuTb Kakoi MHopMaLmm He xBaTaerT.

. BHeceHue nponyLeHHoro croea.

. 3anucatb B OTBET TONbKO JOMONTHEHME.

3agaHue oTKpbITOro TMNa ¢
pa3BepHYTbIM OTBETOM

. BHMMaTenbHO npoynTaTh TEKCT 3a4aHWs U MOHATL CyTb BONpoca.
. MpoaymaTb NMorvMKy 1 NONHOTY OTBeTA.

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

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

. BHMmaTenbHO npounTaTh TEKCT 3agaHus.
. BbinonHuTe ykasaHHble B 3ajaHusa LEeNCTBUSA

N =2 ON=2RhRODN




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

1. BHumaTenbHoO npounTtaTth TEKCT 3a4aHNs U NOHATL, YTO B KayecTBe OTBeTa
OXuAaeTcsl TONbKO OAWH 13 NPeanoXeHHbIX BApUaHTOB.

2. BHumMaTenbHO npoynTaTth NpeanoXeHHble BapnaHThbl OTBETa.

3. BblbpaTb oguH oTBET, Hanbornee BEPHbIN.

4. 3anucaTtb Tonbko BykBy BbIGpaHHOro BapuaHTa oTeeTa.

5. 3anucatb aprymeHTbl, 060CHOBbIBatOLLME BbIOOP OTBETA

3agaHue KOMOMHNPOBAHHOTO
TUNa ¢ BbIBOPOM HECKONBKUX
OTBETOB 1 06OCHOBaHNEM
BbIOOPOB OTBETOB

1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHUS U NOHSTh, YTO B KAYeCcTBe OTBeTa
OXUOAeTCA HECKONbKO M3 NPEANOXEHHbIX BapNaHTOB.

2. BHMmaTenbHO npoyntaTh NpeanoXeHHbIE BapnaHTbl OTBETA.

3. BbibpaTb HECKOMbKO BEPHbIX BApPMAHTOB OTBETOB.

4. 3anucaTtb nocnegoBaTtenbHO 6ykBbl BbIGpaHHbIX BapnaHToB 6e3 npo6enos u
3HaKoB npenuHaHua (Hanpumep, ABB).

5. Banucatb aprymeHTbl, 060CHOBbIBaKOLLME BbIOOP KaXXAOro U3 OTBETOB

Cucrema oueHUBaHUA 3agaHNN

Yka3aHusi No oLeHnBaHUI

PesynbTaT oueHuBaHus (6annbl, NonyyYeHHbIe 3a
BbINONHEHMe 3apaHus |/ xapakTepucTuka
NpaBUIILHOCTU OTBETA)

3agaHue 3aKpbITOro TUNa ¢ 0HO3HAYHbIM BbIGOPOM
BapuaHTa OTBEeTa CYMTaAEeTCHA BEPHbIM, €Cn NPaBuIbHO
onpegeneH BapuaHT oTeeTa

3a npaBunbHbIN BapuaHT oTBeTa Hauncnsaetca 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 BEPHbBIM, €CNY NPaBUIIbHO YCTAHOBIEHbI BCE
COOTBETCTBMSA (MO3ULMKN 13 OZHOro cTonbua BepHO
COMOCTaBMeHbI C NO3ULMSMUK OPYroro)

KonuuyecTtBo 6annoB onpegensieTca Y4cnomM nap ansi
conocTtaeneHus. 3a kaxgoe npaBubHO
yCTaHOBJIEHHOE COOTBETCTBME HauucnseTcsa 1 6ann.

3agaHue 3aKpbITOro TMna Ha yctaHoBneHune
nocrnenoBaTesibHOCTU CHUTAEeTCA BEPHbIM, eCln
npaBuUINbHO yKka3aHa BCA nocrieaoBaTefibHOCTb LI,VI(*)p

MakcumanbHbI 6ann onpegensieTcst KONMYECTBOM
3M1eMEHTOB B nocrnegoBaTenbHOCTU. B cnyyae owmnbkn
B OJHOM MECTE - CHWKEHUe Ha oauH 6ann. 3a kaxaoe
NnpaBUIbHO yKa3aHHOe MECTO 3rieMeHTa B
nocnegoBaTenbHOCTU HadncnseTca 1 6ann.

3agaHue OTKPbITOro TMna Ha gononHexHue, rae
npegocTaBnseTca NpeasioxXeHne unm parMeHT TekcTa, B
KOTOPOM nponyweHo O4HO Ui HEeCKOJbKO CIoB Unn dpas.
3agaya cocTouT B TOM, YTOObI 3aNONHNUTD nponycku,
BOCCT@HOBMB TEM CaMbIM UCXOOHbIN CMbICI NPeaNoXeHUs.

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

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

MakcvmanbHbI 6ann - 4. CTyaeHT MOXeT nony4uTsb 4
6anna 3a NONHbIN U NPaBUIIbHBIN OTBET, NIOTMYHO
M3IOXEHHbIN U C KOPPEKTHOM TEPMUHOMOIMEN, UNK
MeHbLLE 3a HEMOMHbIE UMNU HETOYHO
cchopmMynmpoBaHHble oTBeThI. MonHoTa (1 6ann),
MpaBunbHocTb (1 6ann), llormyHocTs (1 6ann),
TepmuHonorus (1 6ann).

3agaHue KOMOVMHUPOBAHHOTIO TMNa C BbIGOPOM OAHOIO
oTBeTa U 060CHOBaHMEM BbIOOpa OTBETa CUMTAETCSA
BEPHbIM, €CNY NPaBUITbHO YKasaHa undpa v npuBeaeHbl
KOPPEKTHbIE apryMeHTbI, UCMomnb3yemble npu Bbibope
oTBeTa

3a npaBunbHbIN BeIGOP 0TBETa Hauucnsetca 1 6ann.
3a kayecTBeHHoe obocHoBaHue - elle 2-3 6anna.
Kputepuu oueHBaHus 060CHOBaHMSA AOMKHbI ObITh
4YeTKO onpeaeneHbl (HanpuMep, NOrMYHOCTb, NMOMHOTA,
ucnonb3oBaHue akToB). HenpaBunbHbI BeIGOp
oTBeTa - 0 6annoB., gaxe ecnn 060CHOBaHNE YacTUYHO
BEpHoe.

3agaHue KOMOMHMPOBAHHOMO TUMNa C BbIDOPOM HECKOMBbKMNX
BapMaHTOB OTBeTa M 060CHOBaHNEM Bblbopa oTBeTa
CUMTaAETCs BEPHbLIM, ECNY NPaBUIbHO yKasaHa umdgpa 1
npvBeAeHbl KOPPEKTHbIE apryMeHTbI, UCMONb3yeMble Npu
BblibOpe oTBETa

3a npaBunbHLIN BeIOOP 0TBETa Hauucnsetca 1 6ann.
3a kayecTBeHHOe 0b0CcHOBaHKe - elle 2-3 6anna.
Kputepun oueHnBaHus 000CHOBaHUSA AOMKHbI ObITb
YeTKO onpeaeneHbl (HanpuMep, NOrMYHOCTb, NOMHOTA,
ucnonb3oBaHve aktos). HenpasunbHbI BbIGOP
otBeTa - 0 6annos, gaxe ecnn obO0CHOBaHWE YaCTUYHO
BEpHoe.

TecToBble 3afaHUA C KIKOYaMun OTBETOB

YpoeeHb
Ne Omeem Tun p Ne
CodepixaHue 3adaHusi cJ/I0KHOCMU
3aldaHus Ha 3adaHue 3adaHus (6ann) Tembi

YK-1 CriocobeH ocywecmensims ouck, KpumudecKkuli aHaau3 u cuHme3 UHgopmayuu, npuMeHsms
cucmeMHbIl nodxo0 Orisl peweHusi nocmassieHHbIx 3aday




YpoeeHb

Ne Omeem Tun Ne
3adaHus Codepiaiiue 3adanus Ha 3adaHue 3adaHus cnoxuocmu Tembl
(6ann)
1. MpounTante n gononHute dpa3sy: dyHKumen 3apaHve 2 4
B HeueTkow norvke yHKUMS, KOTOpas NPUHaANEXH | OTKPbLITOro TUna Ha
onpegenseT cTeneHb NPUHAANEXHOCTN ocTn OononHeHne
3NeMeHTa K HEYETKOMY MHOXECTBY
(3HayeHune B nHTepsane [0, 1]),
HasblBaeTcH
2. MpouuTanTe n gononHuTte cpa3sy: He4YeTKnX 3agaHue 2 4
CoBokynHocTb npasun tuna «ECJA npasun OTKPbITOro TUNa Ha
(ycnosue) TO (3aknioyeHune)y, AOnonHeHne
ncnonb3yemas B CMCTeMax HEYETKOro
BblBOAA ANsi Npeobpa3oBaHns BXOAHbIX
HeYeTKNX 3HAaYEHUI B BbIXOOHbIE,
Ha3biBaeTcs 6a3on
3. MpounTtanTte BONpOC u gante OcHogHele aTanb 3apaHune 4 4
pa3BepHyTbIN OTBeT. paborl cucTeMs! |y iToro TUNA ©
He4yeTKoro BbiBOAA
OnuwmnTe OCHOBHbIE 3Tanbl (Lwarm) (Ha npumMepe pasBepHyTbIM
paboTbl CUCTEMBI HEYETKOrO BbIBOAA Mampaatm): OTBETOM
1. ®asundwmkaums
2. ArperupoBaHue.
3. AKTmBU3aums.
4. AKKyMynsaumus
5. Nedasundukaum
a
4. YnopsigounTte TUNUYHBbIE 3Tanbl 4,1,3,2 3apaHve 1 4
NPOEKTUPOBaHUSI CUCTEMbI 3aKpbITOro TMNa Ha
HeYeTKOro yrnpaBneHus: yCTaHOBIEHWE
1. Onpegenenve yHKUMN nocriegoBaTenbHOC
NPpUHaANeXHOCTU ANst BXOAHbIX U ™
BbIXOOHbIX NepeMeEHHbIX.
2. Jedasndukaumnsa n npoesepka
paboTkbl cUCTEMBI.
3. ®opmynupoBka 6a3bl HEYETKUX
npasun «ECJIN-TO».
4. OnpegeneHne BXOAHbIX U BbIXOAHbIX
NnepeMeHHbIX CUCTEMBI.
OTBeT 3anuwunTe B BUAE
nocnegosaTenbHOCTU UMdpP Yepes
3angaTylo cresa Hanpaso.
5. YnopsgouuTte warv npuMmeHeHus 1,4,3,2 3apgaHne 1 4
HeYeTKOro JIOrM4yecKkoro BbiBoAaa K 3aKpbITOro TMNa Ha
3ajaye NPUHATUA pPeLUeHUN: yCTaHOBIEHWE
1. MNony4nTb YeTKne YncrnoBbie nocrnegoBaTenbHOC
3HAYEHUS BXOOHbIX NEePEMEHHbIX ™
(Hanpumep, € AaTYNKOB).
2. BeinonHutb gedasndumkaumio ons
nony4yeHns YeTKoro ynpasnsitoLero
curHana.
3. Ha ocHoBe npaBun onpegenuTsb,
KaKne 3aKo4YeHUs akTMBMPOBAHbI U C
KaKoW CTeNEHbHO.
4. ConocTtaBuTb YeTKNE BXOAbI C
HeYeTKMMM MHOXEeCTBaMU Yepes
dasndurkaumio.
OTBeT 3anuwunTe B BUAe
nocnegoBaTenbHOCTU UMdpP Yepes
3angaTyo crnesa Hanpaeo.
6. MpounTanTe TEKCT BONpoca u 1123 3apaHve 1 4
CoOTHecuTe onepauun HeYeTKoMn B|B|A 3aKpbITOro TMNa Ha
JIOrMKM € UX MaTeMaTU4YeCKUMU yCTaHOBeHue
peanusauuamu (no 3age): COOTBETCTBUSA

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

2) AnsbloHkums (nornyeckoe UITA, OR);
3) Otpuuanume (nornyeckoe HE, NOT).
MaTtematunyeckvne peanusaumm:

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




Ne
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CodepixaHue 3adaHusi

Omeem
Ha 3adaHue
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3adaHus

YpoeeHb
cJI0)KHOCMU
(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)).

3anvwuTe BbIGpaHHble BykBbI MOA

COOTBETCTBYHOLUMY LU pamm:
1123

MpounTanTe BONpoOC U BbiGepuTte
BepHbIN OTBeT:

YKaxuTe Kakas onepaums HeyeTkomn
norviku obbl4HO ncnonb3yeTcs Ans
peanusauun ceaskm «M» (AND) B
yCNoBUsIX NpaBwun

A) Makcumym (max);

B) MuHumym (min);

B) Mpownssenerue (product);

') Anrebpaunyeckas cymma.

B)

3apaHue
3aKpbITOro TMNa ¢
OOHO3HAYHBIM
BbIGOpOM BapuaHTa
oTBeTa

MpounTanTe BONpocC U BbiGepuTte
BepPHbIN OTBET:

Ykaxnte kakon metog gedasmdpukauum
sBnseTcs Hanbornee
pacnpoCcTpaHEeHHbIM B CUCTEMAX
HEYeTKOro ynpaBneHus 1 Bbl4ucnsieT
«UEHTP TSHKECTUY» Pe3yNnbTUPYHOLLErO
HEeYeTKOro MHOXecTBa

A) MeTog ueHTpa TsxecTtn (Centroid);
B) MeToa ueHTtpa makcumymos (Center
of Maximum));

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

') MeToq HavMmeHbLLEro 13
makcumymoB (Smallest of Maximum).

A)

3agaHve
3aKpbITOro TMna ¢
O[HO3HAYHBIM
BbIGOPOM BapuaHTa
oTBeTa

MpounTanTe u BbIGEepUTE ABa
BepHbIX OTBeTa:

YKaxuTe Kakve U3 cnegytowmx
YTBEPXOEHUI O HEYETKUX MHOXECTBaX
SIBNSAOTCS BEPHbIMN?

A) DnemeHT MOXeT NpuHaanexarb
HEYEeTKOMY MHOXXECTBY CO CTEMNEHbIO OT
0 po 1;

B) HeueTkoe MHOXeCTBO MOMHOCTLIO
onucbiBaeTcs cBoen yHKUnen
NPVHALIEXHOCTY;

B) OnemeHT moxeT nnbo
npvHagnexaTb HEYETKOMY MHOXECTBY,
nunbo HeT (OMHapHO);

") CTeneHb NpuHagnexHocTy Bceraa
MOXeT ObITb Tonbko 0 nunu 1.

3apgaHne
3aKpbITOro TMna ¢
MHOrO3HaYHbIM
BbIGOpOM BapuaHTa
oTBeTa

10.

MpouuTanTe u BLIGEPUTE ABa
BepHbIX OTBeTa:

Kakve 13 cnegyromx Metoaos
OTHOCATCS K TMOpPUAHBLIM HENPO-
HEeYEeTKMM CUCTEMAaM OTHOCSTCS
MeToAbl:

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

B) Neuro-Fuzzy cuctemsl, rae
HelpoHHas ceTb 00y4YaeT napameTpbl
OYHKUMIA NPUHAANEXHOCTU 1 NPaBUIT;
B) Knaccuueckasi cuctema Mamaanm
6e3 0byyeHus;

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHusi cJI0KHOCMU
3adaHus Ha 3adaHue 3adaHus Tembi
(6ann)
') Cucrema CyreHo € NOCTOSIHHbIMU
DYHKUMSIMU NPUHAAIEXHOCTH.
11. MpounTtanTte u gononHuTe ppasy: MUHUMYMa 3agaHue 2 5
B anropuTme HeyeTKkoro BbiBoAa OTKPbITOro TMNa Ha
MamaaHxu OOMNonHeHne
onepauus arpermpoBaHus (BblMUCIIEHUS
CTENEeHN UCTUHHOCTU YCINOBUS NpaBuna)
ans cesskn «M» (AND) 06bluHO
peanun3yeTcs Kak onepauusi
HaxoxaeHus
N3 CTeNeHen NpUHaanexHoCTw.
12. MpouuTanTe n gononHute dpasy: B3BELUEHHbIM 3agaHue 2 5
MeToa nedasndukaumm, npu KOTOPOM cpenHuM OTKPbLITOro TMNa Ha
BblUMCNAETCH CPEAHEB3BELLEHHOE OOMNonHeHne
3Ha4YeHUe LIEHTPOB HEYETKMX MHOXECTB
3aKNoYeHN NpaBun ¢ Becamu,
PaBHbLIMW YPOBHSAM akTMBaLUW NpaBus,
HasblBaeTcs
ans CyreHo 0-ro nopsiaka.
13. MpounTanTe BONpPOC U ganTe Apxutektypa 3agaHue 4 5
pa3BepHyTbIN OTBET. ANFIS (ans OTKPbLITOro TNa ¢
ABYX BXOJOB X, Y
OnuwnTe apxuTeKkTypy 1 NpUHLMN 1 ofHOTO pa3BepHyTbIM
paboTkl aaanTUBHOW HEMPO-HEYETKOMN Bbixoga f) OTBETOM
cuctembl ANFIS, BKII04AET 5
CcnoeB:
Crnon 1
(Pasndurkaums)
Crnon 2
(ArpernpoBaHue/
Mpasuna).
Cnon 3
(Hopmuposka)
Cnon 4
(AkTnBu3aums/3
aKnw4yeHnsa
npasun)
Cnon 5
(Oedbasudpmkaums/
Bbixon).
14. Ynopspgounte aTanbi 06y4yeHUs 1,3,4,2 3apaHve 1 5
ANFIS B pamkax ogHoWM anoxu 3aKpbITOro TMNa Ha
(rMépuaHbIN anropuTM): ycTaHoBneHve
1. 3adhmkenpoBaTb NapameTpbl nocrnegoBaTenbHOC
YHKUMIA NpUHaanexHocTu (cron 1). ™
2. PacnpocTtpaHutb owmbky o6paTHO 1
CKOpPPEKTUPOBaTL NapameTpbl (YHKLNIA
NPUHAANEXHOCTU METOAOM
rpagueHTHOro crycka.
3. MopaTb o6yyaroume aaHHbIE HA BXOA
N BbIMUCIUTL BbIXOA CETU.
4. OueHUTb NHeliHbIe NapameTpbl
3aKr4eHnin Nnpasun (crnon 4) MetToaomM
HaMMeHbLUNX KBaapaToB.
OTBeT 3anuwuTe B BUe
nocnegoBaTenbHOCTU UMdpP Yepes
3angaTyo crnesa Hanpaso.
15. YnopsaouuTe warun anroputma 2,1,4,3 3agaHue 1 5
He4yeTKoW knactepusauum Fuzzy C- 3aKpbITOro TMNa Ha
Means (FCM): yCTaHOBIEHWE
1. BblMMCNNTB LEHTPbI KNacTepoB Kak nocrnefoBaTenbHOC
B3BELLEHHblE CpeaHnEe ToYeK. ™

2. MHnumanusmposatb maTtpuuy
cTeneHen npuHagnexHocty U
Cny4yanHbIMU 3HAYEHUSMMU.

3. NpoBepuTb CXOANMOCTb; €CAN He
OOCTUrHyTa, BEPHYTbCH K wary 1.

4. OBHOBUTbL MaTpULYy CTeneHen
npuHagnexHoctn U Ha ocHoBe
paccTOSHUIM A0 LLEeHTPOB.

OTBeT 3anuwmnTe B BUAE




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

nocnegoBaTenbHOCTU UMdp Yepes
3ansATylo cre.a Hanpaeo.

16.

MpoynTtanTe TeKCT Bonpoca n

COOTHECUTe TUMbl HEYETKOro

BbIBOAA C MX XapaKTePUCTUKaMM:

Twunbl BbIBOAA:

1) Mamdani;

2) Sugeno 0-ro nopsaka;

3) Sugeno 1-ro nopsiaka.

XapaKTepucTmku:

A) 3aknioyeHne — KOHCTaHTa,

Aedasndurkaums — B3BeELLEHHOE

cpefHee;

B) 3akntoueHne — nuHenHasa yHKUNS

OT BxoAoB, ucnonbayetcs B ANFIS;

B) 3akntoueHne — HeveTKoe

MHOXeCTBO, Aeda3ndukauns — LeHTp

TSKECTU.

3anvwwTe BbIGpaHHble BykBbI MO4

COOTBETCTBYHOLUMY L pamm:
1123

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMEHNE
COOTBETCTBUSA

17.

MpounTanTe BONpOC U BbiGepuUTe
BepPHbIN OTBET:

B anroputme HeuyeTKoro BbiBoAa
CyreHo HyneBoro nopsigka, kakoe
3HaveHne UCnonb3yeTcsi B KavyecTse
3akIoYeHns npasuna’?

A) HeueTkoe MHOXeCTBO;

B) KoHcTaHTa (4mcno);

B) IlnHenHas dyHKuMa OT BXOOOB;
M) ®yHKUMSA NpUHAANEXHOCTH.

B)

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

18.

MpounTanTe BONpOC U BbiGepuTe
BEpPHbLIN OTBET:

YKaxuTe Kakon anroputm
ucnone3yetca B ANFIS ana
06y4eHnsi TIMHENHbIX NapamMeTpoB
3akntoveHun npasun (p_i, q_i, r_i)
A) MpagmeHTHBIN cnyck (Stochastic
Gradient Descent);

B) MeToa HanmeHbLUMX KBaApaToOB
(Least Squares Estimation);

B) NeHeTu4eckun anroputm;

") MeTog pos yactuy (PSO).

B)

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

19.

MpounTanTe U BbIGEepUTE ABa
BepHbIX OTBeTa:

YKaxuTe Kakve U3 cnegyowmx
yTBEpXAeHun o aedasundurkaumm B
anroputme MamaaHu saBnsoTcs
BEPHbIMU

A) MpeobpasyeT pesynbTupyoLLee
HeYyeTKoe MHOXECTBO B YETKOE
(ckansipHoe) 3HayeHue;

B) MeToa ueHTpa TsxkecTn (Centroid)
SABMNSETCS OOHUM U3 CaMbiX
pacnpocTpaHeHHbIX METOA0B
nedasndukaumu;

B) Aedasndurkaums BoinonHaeTcs Ao
aTana akkymynsumu;

M) Oedasndukauusa He TpebyeTca ons
anroputma MamaaHu.

3apgaHue
3aKpbITOro TMna ¢
MHOrO3HaYHbIM
BbIGOpOM BapuaHTa
oTBeTa

20.

MpouuTanTe u BbIGEpUTE ABa
BepHbIX OTBeTa:

YKaxunTe Kakue 13 nepeymcreHHbIx
3TanoB 06s13aTeNbHO NPUCYTCTBYIOT B
anropuMTMe HeYeTKOM KnacTepusauum

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
3adaHus Codepiaiiue 3adanus Ha 3adaHue 3adaHus cnoxuocmu Tembl
(6ann)
Fuzzy C-Means (FCM)
A) WtepaunoHHoe obHoBneHne
LEHTPOB KIacTepoB;
B) UtepaunoHHoe obHoBREHWE
MaTpuLbl CTENEHEN NPUHAANEXHOCTY;
B) O6yueHune ¢ yuutenem (Hannyme
LeneBou nepemMeHHon);
IN) Ucnonb3oBanue npasun «ECJIN-
TO».
21. MpounTtanTte u gononHute ppasy: OCTaTKOM 3agaHue 2 6
B perpeccrnoHHOM aHanu3e pasHuua OTKPbITOro TMNa Ha
Mexay PakTUYECKUM 3HaYeHneM OononHeHvne
3aBMCUMOW NEPEMEHHON N 3HAYEHUEM,
npenckasaHHbIM MOAENbI0, Ha3biBaeTCA
22. MpounTanTe u gononHute ppasy: Ko3ahpurumneHT 3agaHue 2 6
Mepa kauyecTBa perpecCnoHHoOM oM OTKPbITOrO TMNa Ha
Mofenu, nokasbiBaroLlasi 4O aetepMuHaum OOMornHeHne
ancrnepcum 3aBUCMMON NepeMEHHON, "
06bACHAEMYH0 HE3aBUCUMBIMN
nepeMeHHbIMU, Ha3blBaeTCs
23. MpounTanTte BONpOC U gante Nuneitnas 3agaHue 4 6
pa3BepHYThLIN OTBET. B ocans | OTKpbITOrO TMMA C
O6bACHUTE, YTO Takoe NMHENHast meTon pasBepHyTbIM
perpeccusi 1 B YeM 3aKrno4aeTcsi ee MOAEenMpoBaHms OTBETOM
OCHOBHas Lenb. CBASM MEXAY
oAHOon 3aBMCMMOU
(ueneson)
nepemMeHHom n
OAHOW nnu
HEeCKONbKUMUN
He3aBUCUMbIMU
(o6 bACHSAOWMMN)
nepemMeHHbIMun
npuv yCrioBum, 410
3Ta CBA3b
ABndeTca
JIMHENHOWN.
24. YnopsgouuTte waru nocTpoeHusA 2,4,1,3 3apaHve 1 6
MHOXXeCTBEHHOW JIMHEeMHOMN 3aKpbITOro TMna Ha
perpeccum MeToaoM HauMeHbLUNX yCTaHOBIEHWE
kBagpaTtoB (MHK): nocrnegoBaTenbHOC
1. BblYMCANTE OLIEHKN KO3hDULIMEHTOB ™
B = (XTX)™" XTy.
2. CobpaTtb gaHHble: MmaTpuLy
npu3HakoB X 1N BEKTOP LeneBomn
nepeMeHHoN Y.
3. OueHnTb kavecTBo mogenu (R?, p-
value, NpoBepuTbL OCTaTKM).
4. No6aBuTb cTonbewl eanHUL, Ans
yyeTa cBob6oaHoro uneHa (Bo).
OTBeT 3anuwmnTe B BUge
nocnepoBaTenbHOCTM Undp Yepes
3angaTyo crnesa Hanpaso.
25. YnopsgouuTe atanbl nogdopa 2,1,34 3apaHve 1 6
runepnapameTpa perynsipusauuu A B 3aKpbITOro TMNa Ha
Lasso nnu Ridge perpeccuu c yCTaHOBMNEHNe
NoMoLLbLI0 Kpocc-Banupauuu: nocrnefoBaTenbHOC
1. Pasgenutb AaHHbIE Ha 06y4aloLLyto ™

1 BanvaaunoHHyo BIGOPKM (Mnn
ncnonssosatb K-fold CV).

2. Bbibpatb 3HaveHusa A anga nepebopa
(Hanpumep, norapndMUYECKYIO CETKY).
3. ns kaxxgoro A obyuntb Mogens Ha
obyyatoLmx pongax v BbIMUCIIUTb




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

MeTpuKy kadectea (Hanpumep, MSE) Ha
BanuaaLMOHHbIX.

4. BoibpaTb A, galoLwmin Hamny4yo
CpeaHIo METPUKY.

OTBeT 3anuwunTe B BUAE
nocrneaoBaTenbHOCTU Lndp Yepes
3anATyK cneBa Hanpaso.

26.

MpounTtanTe TeKCT Bonpoca n

COOTHeCUTe NOHATUA

perpeccuMoHHOro aHanmsa c ux

onpepeneHUsMn:

[MoHatus:

1) FeTepocke[acTU4HOCTb;

2) MynbTUKONNNHEapHOCTh;

3) CBoboaHbIn uneH (Intercept, Bo).

Onpepnenenus:

A) 3HayeHune 3aBUCUMON NEPEMEHHON

y, KOraa Bce He3aBUCUMble

nepemeHHble X paBHbl 0;

B) Cutyaums, korga gucnepcums owmobkn

He NOCTOSIHHA (3aBMCUT OT X);

B) Bbicokas koppensiums mexay

He3aBUCUMbIMU NEPEMEHHBIMM, YTO

NPMBOAMUT K HECTAOMNBHOCTM OLIEHOK

K03 PULMEHTOB.

3anvwwTe BbIGpaHHble BykBbl MOg

COOTBETCTBYIOLLMMU Lucppamm:
1123

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBEeHUe
COOTBEeTCTBUA

27.

MpounTanTe BONpoC U BbiGepuTte
BepPHbIN OTBET:

YKaxute Kakas MeTpuka kayecTsa
perpeccuoHHON MOAEN YyBCTBUTENbHA
K Bbibpocam 6onblue apyrux (M3-3a
BO3Be[EeHMs pa3HuLbl B KBagpar)

A) MAE (Mean Absolute Error);

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

N R? (koadhurumeHT geTepMuHaumm).

B)

3agaHve
3aKpbITOro TMNa ¢
O[HO3HAYHBIM
BbIGOpOM BapuaHTa
oTBeTa

28.

MpouuTanTe BONpoOC U BbiGepuTte
BepHbIN OTBET:

YKaxuTe Kako MeTon UCrnonb3yeTcs
ONs peleHnst MMHENHON perpeccun,
Korga KoNM4YecTBO NPU3HaKoB
npeBbILLaeT KONNMYECTBO HabnaeHUN
(n << p) n matpuua XTX HeobpaTnma
A) O6bI4HBIN MHK (MeToa HaumeHbLINX
KBagpaToB);

B) NpebHeBas perpeccus (Ridge) unu
Lasso;

B) MeToa makcumansHoro
npasgononobus;

) MeTog MOMEHTOB.

B)

3apaHve
3aKpbITOro Tmna c
O[HO3HaYHbIM
BbIOOpPOM BapuaHTa
oTBeTa

29.

MpounTanTe u BbIGEpPUTE ABa
BepHbIX oTBeTa:

YKaxute Kakve us crieqyrLmx
npeobpa3oBaHUi MOryT NOMOYb
YAYULIUTb FIMHERHYHO PErPECCUIO MpK
HEenMHeNnHoM 3aBUCUMOCTU MeXAayY
npu3Hakamu v Leneson nepeMeHHon
A) Nlob6aBneHne nonMHoMManbHbIX
npusHakoB (Hanpumep, X2, x3);

B) NorapndmupoBaHne Lenesomn
nepemeHHou (log y);

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHusi cJI0KHOCMU
3adaHus Ha 3adaHue 3adaHus Tembi
(6ann)
B) YnaneHuve Bcex BbibpocoB 6e3
aHanuaa;
") YMeHbLlIeHne pa3mepa obyyatoLen
BbIGOPKMY.
30. MpouuTanTe n BbLIGEpUTE ABa A B 3agaHue 1 6
BepHbIX oTBeTa: 3aKpbITOro TMna ¢
K HEnuHeNHbIM perpeccrMoHHbIM MHOrO3Ha4YHbIM
MOJENAM OTHOCSTCH METOAbI: BbIGOpOM BapuaHTa
A) MNonuHomunansHasa perpeccusi oTBeTa
(Polynomial Regression);
B) Nornctnyeckas perpeccus (Logistic
Regression) - ana 6uHapHow
Knaccudmkaumm (XxoTs B Ha3BaHUM ecTb
«perpeccusi», aTo knaccudukaTop);
B) MNpocTas nuHeHas perpeccus
(Simple Linear Regression);
IN) M'pebHeBas perpeccus (Ridge
Regression).
31. MpounTtanTe u gononHuTe ppasy: perpeccuen 3agaHue 2 7
3apava malmHHoro oby4veHus, B OTKPbLITOro TMNa Ha
KOTOPOW LieneBas nepemMmeHHas OOnonHeHne
SABMNSETCS HENPEPbLIBHLIM YACIIOBbLIM
3Ha4YeHueM (Hanpumep, LieHa JoMma,
Temneparypa), Ha3blBaeTcsi
32. MpounTtanTe u gononHute ppasy: KnacTtepuvsaum 3agaHue 2 7
3apava mawmHHoro oby4veHust 6e3 en OTKPbLITOro TMNa Ha
yunTens, Lenblo KOTOpon sBnseTcs OOnonHeHne
pasgeneHne AaHHbIX Ha rpynnbl
(knacTepsbl) Tak, 4ToOblI 0O BEKTLI BHYTPU
OAHON rpynnbl ObININ NOXOXMK, a
06bEKTbI U3 pasHbIX Py - pasnuyHbl,
HasblBaeTcs
33. MpouuTanTe BONpPOC U pante Noructuyeckas 3apaHue 4 7
pa3BepHyTbIN OTBET. L e | OTKPBITOTO TWNa G
OnvwnTe anropmMTm NOrMCTUYECKon AnHeliHas pa3BepHyTbIM
perpeccun ans 3agavu buHapHomn KOMGUHaLms: Z = 0TBETOM
KnaccudmkaLmm. BotBuxat ..+
Bike-
2. Yepes
curMmonaHyto
dyHKUmMo 0(z) =
1/(1+e72)
3Ha4YeHune z
npeobpasyeTcs B
BEPOATHOCTb
NPpUHaOANeXXHoCTn
K knaccy 1: § =
P(y=1x).
3. Pewaruiee
npaBuno: ecnm y =
0.5 — knacc 1,
nHave knacc 0.
34. YnopsigouuTe atanbl anroputma k- 2,1,4,3 3apaHve 1 7
6nuxkanwmx coceaen (k-NN) gns 3aKpbITOro TMNa Ha
knaccudmkaumMm HoBoro o6bLekTa: yCTaHOBeHue
1. BbluMCnMTb paccToAHUS OT HOBOTO nocrnefoBaTenbHOC
ob0bekTa 0o Bcex 06BbEKTOB 0by4atoLLem ™

BbIGOPKU.

2. BbibpaTb 3HaveHue k (Hanpumep,
MEeTOAO0M KpoCC-BanuaaLmn).

3. HasHauuTb 06bekTy Knacc,
HambBonee YacTo BCTpevarLnics
cpeam k Grnimkanwimx cocepen
(ronocoBaHue).

4. OtobpaTtb k 06beKTOB C
HanmeHbLWnMK paccToaHmamn (k
b6nvxanumnx cocegen).




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

OTBeT 3anuwunTe B BUae
nocnegoBaTenbHOCTU UMdp Yepes
3angATy0 crnesa Hanpaeo.

35.

YnopsgouuTe warun anroputma K-
cpegHux (K-Means):

1. BblYMCAUTE paccTOAHUS OT KaXkaoro
obbekTa 40 KaXaoro LeHTpa Knacrepa.
2. NunumanmsmpoBaTtb K LeHTpoB
KnactepoB (Crny4anHo unu ¢ NOMOLLbO
K-Means++).

3. MoBTOpPATE Warn 1-4 0O CX0OUMOCTU
(LueHTpbI NnepecTaloT MEHATLCS).

4. OGHOBUTb LIEHTPbI KNacTepoB Kak
cpegHve apudmeTnyeckne Bcex
06BEKTOB, OTHECEHHBIX K 3TOMY
Knacrepy.

5. OTHeCTM Kaxablh 0OBEKT K
Onwkanwemy LeHTpy Krnacrtepa.

OTBeT 3anuwunTe B BUAe
nocnenoBaTenbHOCTU UMdp Yepes
3anATyo crnesa Hanpaeo.

2,154,3

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMEHNE
nocrnegoBaTeNnibHOC
™

36.

MNpouunTaiTe TEKCT Bonpoca n

COOTHECUTE METPUKM KayecTBa

Knaccudmkaumm ¢ nx

onpepeneHMsiMm (ansa 6uHapHown

knaccudmkaumm):

MeTpuku:

1) Precision (To4HOCTb);

2) Recall (MonHoTa);

3) Fl-score.

Onpepnenenus:

A) [lons npaBunbHO NpeackasaHHbIX

MONOXWUTENbHbIX OO LEKTOB CPEeAmn BCEX

00bEKTOB, NpeAckasaHHbIX Kak

nonoxwurtensHole: TP / (TP + FP);

B) CpeaHee rapMoHU4eckoe Mexay

Precision n Recall: 2 * (Precision *

Recall) / (Precision + Recall);

B) [lons npaBunbHO npeackasaHHbIX

nonoxuTenbHbIX 06 bEKTOB cpean Bcex

pearnbHbIX NONOXUTENbHBIX 0O BEKTOB:

TP/ (TP + FN).

3anvwuTe BbiGpaHHble BykBbI MO

COOTBETCTBYHLMMU Undpamm:
1123

3agaHve
3aKpbITOro TNa Ha
yCTaHOBMNEHNE
COOTBETCTBUSA

37.

MpouuTanTte BONpoOC U BbibepuTte
BepHbIN OTBET:

YKaxuTte Kakas 3agadya MaluMHHOIo
0by4eHns pellaeTcsi C MOMOLLbIO
anroputma K-cpegHux (K-Means)
A) Perpeccus;

B) Knaccudukaums;

B) Knactepusauus;

") CHWKeHne pasmMepHOCTML.

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

38.

MpouuTanTe BONpoC n BbibepuTte
BepPHbI OTBET:

YKaxuTe Kakas MeTpuka kayecTsa
Knaccugukaumm nokasbiBaeT 400
npaBuIbHbIX OTBETOB Cpean BCEX
obbekToB?

A) Precision;

B) Recall;

B) Accuracy;

M) F1-score.

3apaHve
3aKpbITOro TMNa ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
3adaHus Codepxarue 3adanus Ha 3adaHue 3adaHus cnoxHocmu Tembi
(6ann)
39. MpouuTanTe u BbIGEpPUTE ABa A B 3agaHue 1 7
BepHbIX OTBeTa: 3aKpbITOro TMNa ¢
YKaxnTe Kakue n3 nepedncrneHHbIx MHOIO3Ha4YHbIM
npo6nem MoryT BO3HWUKHYTb Mpwu BbIGOpOM BapuaHTa
ncnonb3oBaHun anroputma K-cpegHnx oTBeETa
(K-Means)
A) HeobxogumocTb 3apaHee 3agaBathb
KOnM4ecTBO knacTepos K;
B) YyscTBMTENBHOCTL K MacLuTaby
NpU3HAKOB (OaHHbIE HYXXHO
mMacwtabupoBaTb);
B) HeBo3moxHOCTb paboTbl C
KateropmaneHbIMy NpusHakamm 6e3
KOAMPOBaHUS;
") TpebyeT pa3meyeHHbIX AaHHbIX A5s
00yYeHus.
40. MpounTanTe u BbIGEpUTE ABa A B 3apaHve 1 7

BepHbIX OTBeTa:
YKaxnte Kakue n3 cnegyowmx
anropuTMOB MOTYT MCNOMb30BATLCS Kak
Ansa perpeccuu, Tak 1 ans
Knaccudukaumm

A) Oepesbsi pewennii (Decision Trees);
B) Cnyyainbin nec (Random Forest);
B) Ilnnennas perpeccus;

N K-Means.

3aKpbITOro TMNna ¢
MHOrO3Ha4YHbIM
BbIGOPOM BapuaHTa
oTBeTa

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

conpogoxdeHuto MIC, asmomamu3upyowux 3adaqu opeaHU3ayUoHHO20 yrpasneHus u busHec-npoyeccol
Ha npednpuamusix Heghmexumu4yeckozo rnpouszeodcmea

41. MpouuTanTe n gononHute dpasy: obyyatoLen 3agaHue 2 1
B mawwmHHOM 06y4eHun Habop AaHHBbIX, OTKPbLITOro TMNa Ha
Ha KOTOpoM Mogernb 0by4vaeTcs OOnonHeHne
HaxoanTb 3aKOHOMEPHOCTU U
HacTpauBaTb CBOM NapaMeTpbl,
HasblBaeTcs
BbIGOPKON.
42. MpouuTanTte n gononHuTte ppasy: cpegHekBagpa 3apaHue 2 1
MeTpuka Ka4ecTBa perpeccUoHHON TUYHOW OTKPbLITOro TMNa Ha
MoZenu, koTopasi BbIYMCIISETCS Kak oLmbkon OOnonHeHne
CpenHsas KBagpaTnyHasi pa3HoCTb
MeXxay peanbHbIMU 1 NpeackasaHHbIMU
3HaA4YEeHUsAMN, Ha3biBaeTCs
43. MpouuTanTe BONpOC u pgante OcHoBHble aTanb: 3apaHue 4 1
pa3BepHyTbIN OTBET. ntﬁﬁ‘;’:‘:e OTKPbLITOro TNa ¢
OnnwmnTe OCHOBHbIE 3Tanbl TUMUYHOTO [aHHbIX. pa3BepHyTbIM
npoekTa no MalMHHOMY oByyeHuto Ans  |2. Mpeaobpabotka OTBETOM
TabNMYHbIX AaHHbIX: OT cOopa AaHHbIX |1 04MCTKa AaHHBIX
3. Pa3BeaoyHbIn
[0 pasBepTbIBaHNST MOAENN. aHANUS
4. IHXVUHUPWHT 1
OT60p NpU3HakoB
5. BbiGop u
oGyHeHme moaenu
6. OueHka mogenu
7. PasBepTbiBaHune
44, Ynopsipounte atanbl npeao6paboTku 2,431 3agaHue 1 1
Tabnu4HbIX AaHHbIX B TUMU4YHOM 3aKpbITOro TMNa Ha
nopsiake (OT HaYana K KoHuy): yCTaHOBMNeHune
1. MacwrabupoBaHune YnNcnoBbIX nocnegoBaTenbHOC
npusHakoB (StandardScaler, ™

MinMaxScaler).

2. O6paboTka NPONyLEHHbIX 3HAYEHWUN
(3anonHeHve MeguaHom, cpeaHuMm).

3. KognpoBaHue kaTteropmanbHbIX
npusHakoB (One-Hot Encoding).

4. ObHapyxeHue n obpaboTka




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

BbIGPOCOB.

OTBeT 3anuwunTe B BUae
nocnegoBaTenbHOCTU UMdp Yepes
3anATy0 crnesa Hanpaeo.

45,

Ynopspgounte aTanbi o6y4yeHUs
MoAenu MalMHHOro oby4yeHus c
yuyutenem:

1. OueHka kavyecTBa MOAENM Ha
BanvaaLUMOHHON/TECTOBON BbIGOpPKE.
2. ObyyeHne mogenu Ha
TPEHNPOBOYHOW BbIGOPKE.

3. PasgeneHnue ncxogHoro Habopa
OaHHbIX Ha TPEHNPOBOYHYIO,
BanuaauMoHHYI0 U TECTOBYHO BbIGOPKN.
4. HacTtpoiika runepnapaMeTpoB
Moenu no BannaauMoHHON BbIGOpKe.
OTBeT 3anuwnTe B BUAe
nocnegoBaTenbHOCTU UMgp Yepes
3angATyK creBa Hanpaeo.

3,241

3apaHue
3aKpbITOro TMNa Ha
yCTaHOBMEHNE
nocrnegoBaTenbHOC
™

46.

MpouuTanTe TekCT Bonpoca u

COOTHecUuTe NOHATUS MaLIMHHOIO

obyyeHus c ux onpeaeneHUAMM:

MMoHatusa:

1) MpwusHak.

2) LleneBas nepemeHHas.

3) M'mnepnapameTp.

Onpenenenus:

A) MapameTp mogenu, KOTopbI

yCTaHaBNuMBaeTcs A0 Hayana obyyYeHust

(Hanpumep, rmybuHa gepeBa, CKOPOCTb

06y4eHns) 1 He oNTUMU3UPYETCH B

npouecce oby4eHus;

B) BxogHas nepemeHHas,

onucbiBawLas obbekT (Hanpuvep,

BO3pacT, 40X0A4, ropoa);

B) NepemeHHasi, KOTOpytO Moaenb

nblTaeTcs Nnpeackasatb (Hanpumep,

LeHa AoMa, Kracc KrnveHTa).

3anuwuTe BbIGpaHHble BykBbI Mo

COOTBETCTBYHLLMMU Undpamm:
1123

3agaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHNe
COOTBETCTBUSA

47.

MpouuTanTe BONpoc U BbibepuTte
BEpPHbLIN OTBET:

YKaxuTe Tvn MalnHHOro obyyeHus
ncnonb3yeTcs, Koraa B AaHHbIX eCTb U1
npuaHakm (X), 1 uenesas nepemeHHas
(y), n y asBnsieTcsa kaTeropuansHon
(Hanpumep, «cnam»/«He cnamy»)

A) Perpeccus ¢ yuutenew;

B) Knaccudukaums c yuntenem;

B) Knactepusauus 6e3 yuntens;

") CHWKeHne pasmMepHOCTMU.

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

48.

MpouuTanTe BONpOC U BbiGepuTte
BepPHbI OTBET:

YKaxuTte Kakas onepauus
npeaobpaboTkn AaHHbLIX Heobxoauma
ONs anropuTMOoB, YyBCTBUTENbHbIX K
macLiTaby npusHakos (Hanpumep,
MeTO[, ONMOPHbIX BEKTOPOB unu K-
Gnvxanwmnx cocenen)

A) KogmpoBaHue kateropuarnbHbIX
nepeMeHHbIX;

B) YoaneHue BbIGPOCOB;

B) MacwrtabupoBaHue

3apaHve
3aKpbITOro TMNa ¢
O[IHO3HaYHbIM
BbIGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
3adaHus Codepiaiiue 3adanus Ha 3adaHue 3adaHus cnoxuocmu Tembl
(6ann)
(Hopmanu3aums/ctaHgapTM3aums);
I") 3anonHeHne Nponyckos..
49. MpouuTanTe u BbIGEpPUTE ABa A B 3agaHue 1 1
BepHbIX oTBeTa: 3aKpbITOro TMna ¢
YKaxute Kakve U3 nepeyncreHHbIx MHOrO3Ha4YHbIM
onepauuii OTHOCSTCS K MHXUHUPUHTY BbIGOpOM BapuaHTa
npuaHakoB (feature engineering) ons oTBeTa
TabnMYHbIX AaHHbIX
A) CosgaHne HOBOro npusHaka
«BO3PacT B roaax» 13 Aatbl POXAEHUS;
B) Co3naHue npu3Haka-OTHOLLEHMS
«goxoa/Bo3pacTy;
B) MacwwtabrupoBaHne Bcex Npu3HaKoB
K AnanasoHy [0,1];
') YoaneHue CTPOK C nponyckamu.
50. MpouuTanTe u BbIGEpPUTE ABa A B 3agaHue 1 1
BepHbIX oTBeTa: 3aKpbITOro TMNna ¢
[nsa KOppeKTHOM OLEHKN KayecTBa MHOro3Ha4HbIM
MOZENN MaLLMHHOIo oby4eHns BbIOOpPOM BapuaHTa
HeobxoaMMo: oTBeTa
A) Paspgenntb gaHHble Ha
TPEHUPOBOYHYHO 1 TECTOBYIO BbIGOPKN
(MMHUMYM 2 YacTn);
B) Hukorga He ncnonb3oBaTtb TECTOBYHO
BbIOOPKY ANS HACTPONKM
rMnepnapameTpoB (MCnonb3oBaTb ANS
3TOro BanMaauMoHHY);
B) O6yuyaTb 1 TecTMpoBaTtb MoAenNb Ha
OLHWX U TEX XE AaHHbIX;
IN) Ucnonb3oBaTb TOMbKO METPUKY
Accuracy ans Bcex TMNoB 3agavy.
51. MpounTtanTe u gononHute ppasy: npsiMoro 3agaHue 2 2
ApXxuTekTypa HEMPOHHOW CeTu, B pacnpocTpaHe | OTKPbITOro Tuna Ha
KOTOPON MHOpMaUmsa ABUXKETCH HKS OOMNonHeHne
TONbKO B OAHOM HarnpasneHun — oT
BXOJHOrO CIosi Yepes CKpbITbIe Crou K
BbIXOZAHOMY, 6€3 LIMKINOB 1 06paTHbIX
CBsi3eil, Ha3bIBaeTCs
CeTblo.
52. MpounTanTe u gononHuTe ppasy: obpaTHbIM 3agaHue 2 2
Mpouecc 06y4eHns rnybokon pacnpocTpaHe | OTKPbITOro Tuna Ha
HEePOHHOM CeTH, MPU KOTOPOM HMEeM OLLNGKN OOMNOSHEeHne
rpagueHT yHKLUM noTepb
pacnpocTpaHseTcs OT BbIXOAHOMO Crosi
K BXOOAHOMY A1 0GHOBNEHUsI BECOB,
HasblBaeTcsl
53. MpouuTainTe Bonpoc u gante Kniouesbie 3apaHve 4 2
pa3BepHyTbIN OTBET. A er™ | OTKpbITOrO TMMa C
MepeuncnuTe KNOYEBLIE apPXUTEKTYPbI HeIZpOHyHbIX ceteil: pa3BepHyTbIM
rny6oKnx HEVPOHHBLIX ceTen 1. CeepTouHbiii OTBETOM
crnou.
2. Cnon nynwuHra.
54. YnopspaouuTe atanbl NpsiMOro 2,413 3agaHue 1 2
pacnpocTpaHeHus (forward pass) B 3aKpbITOro TMNa Ha
NONHOCBA3HOW HEWPOHHOM cCeTn C yCTaHOBEeHue
OHMWM CKPbITbIM CNoeM: nocnefoBaTenbHOC
1. MpuMeHUTb (PYHKLMIO aKTMBaLn K ™

BbIXO4Y CKPbITOro cros (Hanpumep,
RelLU).

2. MNepeMHOXWTb BXOAHOM BEKTOP X Ha
mMaTtpuLy BecoB nepsoro crios W1.

3. MNogaTb NonyYeHHble 3HaYeHMS Ha
BbIXOJHOW CITOWN.

4. MpnbaBnTb BEKTOP cMeLleHns b1 k
pe3ynbTaTty YMHOXEHUS.




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

OTBeT 3anuwunTe B BUae
nocnegoBaTenbHOCTU UMdp Yepes
3angATy0 crnesa Hanpaeo.

55.

YnopsgouuTe aTanbl NOCTPOEHUA
cBepTOYHOM HenpoHHoM ceTu (CNN)
AN Knaccudukaumm n3odpakeHUn:
1. Jo6aBnTb BbIXOOHOW CrOW
(nonHocBsi3HbIN + Softmax) ansa
nony4yeHnss BEpOATHOCTEN KNacCoB.

2. [lo6aBuTb YepeaytoLmecs
CBEPTOYHLIE CIIOM U COW MynUHra ans
N3BMeYEHUs1 NPU3HaKOB.

3. MpeobpazoBaTb MHOrOMEPHbIN
BbIXOZ] CBEPTOYHbIX CITOEB B
OAHOMEPHbIN BEKTOP Yepes Criomn
ynnoweHus (Flatten).

4. MNopgatb ncxogHoe nsobpaxeHne Ha
BXO[, CETU.

OTBeT 3anuwunTe B BUAe
nocnegoBaTenbHOCTM Undp Yepes
3anATyo crneBa Hanpaeo.

4,231

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMEHNE
nocrnegoBaTeNnibHOC
™

56.

MpouuTanTe TekCcT Bonpoca n

COOTHecuTe apXMTeKTypbl rMyGoKoro

0by4YeHusi ¢ UX TUNUYHBbIMU

3agavyamu:

ApXUTEKTYpbI:

1) LSTM (Long Short-Term Memory);

2) ResNet (Residual Network);

3) Transformer.

TunuyHble 3agayu:

A) MawuHHbIV NnepeBop, o6paboTka

ONVHHBIX NOCNefoBaTENbHOCTEN C

BHMMaHuemMm (attention);

B) ObpaboTka BpeMeHHbIX psaoB,

paboTa ¢ 4ONroCpPOYHbIMU

3aBUCUMOCTSIMU;

B) My6okne cBepTOYHbIE CETH C

OCTaTOYHbIMM CBA3SIMM ANsi

Knaccudukauumn n3odpaxeHuin.

3anuwuTe BbIGpaHHble BykBbI MO

COOTBETCTBYHLMMU UMdpamMm:
1123

3agaHve
3aKpbITOro TNa Ha
yCTaHOBMNEHNE
COOTBETCTBUSA

57.

MpounTanTe BONpoC U BbibepuTte
BEpPHbLIN OTBET:

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

A) MNepeoby4eHue (overfitting);

B) 3atyxaHue rpagveHTa B O4eHb
rnybokmx ceTax;

B) Hegoctatok aaHHbIX;

M) HenpasunbHbin BoIGOP dyHKLUN
aKTMBaLMN.

B)

3apgaHne
3aKpbITOro TMna ¢
OOHO3HAYHBIM
BbIGOpOM BapuaHTa
oTBeTa

58.

MpouuTanTe BONpoOC U BbiGepuTte
BepPHbI OTBET:

YKaxute Kakon metoq perynspusauum
crnyyanHbiM 06pa3oM «BbIKITHOYaET»
HENPOHbI BO BpeMs 06y4eHusi, 4ToObI
npenoTBpaTMTb NepeobyyeHune

A) L2-perynapwusauus;

B) Dropout;

B) MakeTHast Hopmanusauusa (Batch
Normalization);

I) Early stopping.

B)

3apaHve
3aKpbITOro TMNa ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
3adaHus Codepiaiiue 3adanus Ha 3adaHue 3adaHus cnoxuocmu Tembl
(6ann)
59. MpouuTanTe u BbIGEpPUTE ABa A B 3agaHue 1 2
BepHbIX OTBeTa: 3aKpbITOro TMna ¢
YKaxuTte Kakve us criegyomx MHOrO3Ha4YHbIM
YTBEPXKOEHUIN O CBEPTOYHBIX CNOSX BbIGOpOM BapuaHTa
(Convolutional Layers) siBnstoTcs oTBeETa
BEPHbIMU:
A) OHuM ncnonbayoT obyvaembie
uUnbTpbI (84pa), KOTOpbIE CKOMb3AT MO
BXOOHOMY M306paxeHuto Ans
N3BneYeHns NpPU3HaKkos;
B) OHu obnapatoT CBOMCTBOM
«pasgensieMbiX BECOBY», YTO
3HauYUTENBbHO COoKpaLlaeT KoNM4ecTBO
o6y4aembIx NapameTpoB MO CPABHEHUIO
C NOMHOCBA3HbLIMY COSIMMU;
B) Kaxablin HEpOH B CBEPTOYHOM Croe
CBSi3aH CO BCEMU HENpOHaMu
npegpiayLlero cnos;
") OHun BCcerga ymeHbLuaoT
NPOCTPaHCTBEHHYIO Pa3MEPHOCTb
n300paxkeHus.
60. MpouuTanTe n BLIGEpUTE ABa A B 3agaHue 1 2
BepHbIX oTBeTa: 3aKpbITOro TMna ¢
Kakue 13 nepeyncneHHbIX apxXuTekTyp MHOrO3Ha4YHbIM
OTHOCATCS K reHepaTMBHbIM MOAENSM B BbIGOPOM BapuaHTa
rny6okom o0yyeHnn? oTBeTa
A) GAN (Generative Adversarial
Network);
B) VAE (Variational Autoencoder);
B) CNN (Convolutional Neural
Network);
) RNN (Recurrent Neural Network).
61. MpounTtanTe u gononHute ppasy: Harpagon 3agaHue 2 3
B obyyeHun ¢ nogkpenneHmem OTKPBLITOro TMNa Ha
BENMYMHA, KOTOPYHO areHT nory4aeTt oT OOMNonHeHne
cpenbl B OTBET Ha CBOe AeNCTBNE,
nokasblBatoLLasi, HACKOMbKO XOPOLUO
3TO AENCTBME C TOUKU 3pEHUS
OOCTUXKEHUS LIeNn, HasbiBaeTcs
62. MpounTanTe u gononHute ppasy: LLeHHOCTKN 3agaHue 2 3
PyHKUMS, KOTOpas oueHnBaeT OTKPBLITOro TMNa Ha
OXUAaeMyo CyMMapHYyHo OOMNonHeHne
OVCKOHTUPOBAaHHYO Harpagy, KoTopyto
areHT MOXeT Mony4nTb, HaXo4sCh B
[aHHOM COCTOSIHUM U crnegys
onpefeneHHol cTpaTerum, HasbiBaeTcs
dyHKUMEn
63. MpounTanTte BONpOC U gante Kniouesbie 3agaHue 4 3
pa3BepHyTbIN OTBET. Moﬂ‘;ﬂi”o%”;:;wﬂ OTKPbITOrO THMa ¢
Mepeuncnure KnNOYEBLIE ANEMEHTHI C NOAKpEnneHnem: pa3BepHyTbIM
Knaccuyeckon mogenu obyyeHus ¢ 21.(':°~reHT OTBETOM
. efa
MOAKPENTEHNEM. 3. CocgoﬁHme
4. [lenctBme.
5. Harpapa
64. YnopsgouuTe waru anroputma Q- 2,3,1,4,5 3apaHve 1 3
obyyeHus ans ogHoro wara 3aKpbITOro TMNa Ha
B3aMMOOENCTBUA areHTa co Cpefon: yCTaHOBeHue
1. MonyunTb Harpaay r n HoBoe nocrnefoBaTenbHOC
COCTOSIHME S'. ™

2. BbibpaTb OelCTBME @ B COCTOSIHWM S
C UCMOMnb3oBaHeM TekyLen Q-
dyHKUMK (Hanpumep, e-xagHas
nonuTrKa).




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

3. BbinonHutb AencTeue a B cpeae.

4. O6bHoBUTbL Q-3HaveHue: Q(s, a) =
Q(s,a)+a*[r+y*
max<sub>a'</sub> Q(s', a") - Q(s, a)].
5. lNepenTn B HOBOE COCTOSHUE: S = S'.
OTBeT 3anuwuTe B BUge
nocnepoBaTenbHOCTU Undp Yepes
3anATyo crnesa Hanpaeo.

65.

YnopsgouuTe atanbl TUMUYHOTO
anu3opa (ogHa urpa) B o6y4eHuu ¢
nogkpenneHuem:

1. Cpepna reHepupyeT HayanbHoe
COCTOSsIHUME.

2. AreHT BblOMpaeT AencTemE B
COOTBETCTBUM C TEKYLLEN NOSNIUTUKOW.
3. AreHT nony4yaeT Harpagy u
HabntogaeT HOBOE COCTOSsIHME.

4. Onu3op 3aBepluaeTcs, Korga
OOCTUrHYTO TEPMUHAIBLHOE COCTOSHME
(Hanpumep, nobena, npourpbiw).
OTBeT 3anuwuTe B BUZe
nocnegoBaTenbHOCTM Undp Yepes
3anATyo crnesa Hanpaeo.

1,234

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBEeHUe
nocrieqoBaTenbHOC
™

66.

MpounTanTe TEKCT BOonpoca u

COOTHeCUTE NOHATUS Oby4YeHuns ¢

nogKkpenneHmem ¢ ux

onpeaeneHUAMM:

MoHsaTus:

1) Monwutuka (Policy);

2) AunckonT-chaktop (Discount factor, y);

3) Onu3op (Episode).

Onpegenexus:

A) Mapametp (0 <y < 1),

onpeaensawLLmMin, HaCKONbKO areHT

LEHUT HeMeaSIeHHble Harpaabl no

cpaBHeHuIo ¢ OyayLwmnmu;

B) 3akoHuyeHHas nocnegoBaTenbHOCTb

B3aMMOLENCTBUIN areHTa co cpenon ot

Ha4yanbHOro A0 TepMUHANbHOro

COCTOSIHUS;

B) Ctpaterus areHTa, otobpaxatoLas

COCTOsiHVE Ha aencTeue (Mnm

pacnpefeneHne BeposTHOCTEN

OencTBun).

3anuwuTe BbIGpaHHble BykBbI Nog

COOTBETCTBYHLLMMU UnNdpamm:
1123

3agaHve
3aKpbITOro TMNa Ha
yCTaHOBIEHUe
COOTBETCTBUSA

67.

MpouuTanTe BONpoOC u BbibepuTte
BepHbIN OTBET:

B obyyeHun ¢ nogkpenneHnem, 4to
NPOMCXOAMT Ha Liare,
COOTBETCTBYIOLLEM AnnemMme
«exploration vs exploitation»

A) AreHT Bceraa BbibupaeT aencTaue ¢
MakcumarnbHOW Harpagou;

B) AreHT fomkeH BbibupaTtb Mexay
nccrnefoBaHMEM HOBbIX, MOTEHUMANbHO
Nyywnx 4encTBMN U NCNONb30BaHNEM
yKe U3BECTHbIX XOPOLUNX AENCTBUIN Ans
nony4yeHus Harpagbl;

B) AreHT NnonHOCTbLIO CryYanHo
BbIOMpaeT gencrTeus;

") AreHT urHopupyet Harpagy.

B)

3apaHve
3aKpbITOro TMna ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

68.

MpouuTanTte BONpPOC U BbIGEPUTE
BepPHbIN OTBET:

Bydep BocnponsseaeHus onbita
(experience replay) B anroputme Deep
Q-Network (DQN) ncnonb3yetcs ans:
A) Ins xpaHeHus BECOB HEMPOHHOMN
ceTu;

B) Ins xpaHeHus nepexonos (s, a, I, s')
1 cryYyanHow BbIGOPKN MUHN-BaTyen
ans obyyenusi, 4To paspyLiaet
Koppenauumn mexay
nocnegoBaTenbHbIMU NEpPEXoaamu;

B) [nsa xpaHeHns nsobpaxxeHuin
UrpoBOro 3KpaHa;

N Ons B13yanusaumm npowecca
00yy4eHus.

B)

3apaHve
3aKpbITOro TMna ¢
OAHO3HAYHbIM
BbIGOpOM BapuaHTa
oTBeTa

1

69.

MpounTanTe u BbIGEpPUTE ABa
BepHbIX oTBeTa:

YKaxnte Kakue n3 cnegyowmx
yTBEpPXAEHUN 0 Harpage (reward) B
06y4eHunn ¢ nogKpenseHnemM sBnsTCA
BEPHbIMU

A) Harpaga — 370 ckansipHbI curHan,
KOTOpbIA cpea BO3BpaLLaeT areHTy
nocne BbIMNOSIHEHUSI AENCTBUS;

B) Llenb areHTa — mMakcumumanpoBaTb
CYMMAapHY0 ANCKOHTUPOBAHHYHO
Harpagy 3a BeCb anu3of unm
6eCKOHEYHbIN FOPU3OHT;

B) Harpapa Bcerga gomxHa 6biTb
NONOXUTENbHOM;

IN) Harpapa He BnusieT Ha noBegeHne
areHTa.

3apaHve
3aKpbITOro TMNna ¢
MHOrO3Ha4YHbIM
BbIGOPOM BapuaHTa
oTBeTa

70.

MpounTanTe u BbIGEpUTE ABa
BepHbIX OTBeTa:

YKaXnTe Kakne n3 nepedncrieHHbIxX
obnacTel NpUMeHEHWs ABNAKOTCA
TUNWYHBIMUK NS 06y4YeHus ¢
noakpenneHnemM

A) O6yueHune nrposbix MW (AlphaGo,
Dota 2, Atari);

B) Ynpaenexue pobotamu
(poboToTexHuka);

B) Knaccudukaums nsobpaxxeHuin Ha
KoLleK U cobak;

") MporHo3npoBaHue BpeMeHHbIX
psgos ¢ nomoubio ARIMA.

3apaHve
3aKpbITOro TmMna c
MHOIFo3Ha4yHbIM
BbIOOpPOM BapuaHTa
oTBeTa

71.

MpouuTanTte u gononHuTte ppasy:
B rnmy6okon HempoHHOM ceTu npoLecc
pacnpocTpaHeHus OLWnBKM OT
BbIXOZHOIO CIOS K BXOOAHOMY AJ1S
BbIYMCIIEHNS TPAANEHTOB U
nocneaytoLero o6HOBNEHNs BECOB
HasblBaeTcH

obpaTHbIM
pacnpocTpaHe
HUEM OLLMGKK

3apgaHne
OTKPLITOro TUNa Ha
[OOMNOSTHEHNE

72.

MpounTanTe u gononHuTe ppasy:
MeTopq perynspusawumm, KOTopblin
cnyyariHbiM 06pa3oM «BbIKITHOYAET»
YacTb HEVPOHOB BO BpeMs 06y4eHuns
Ans npegoTBpalleHus nepeobyyeHus,
HasblBaeTcs

Dropout

3apaHve
OTKPbLITOro TMNa Ha
JononHeHne

73.

MpounTtante Bonpoc u aante
pa3BepHyTbLIN OTBET.

Oante onpenenenne «rnybokoe
o0yuyeHune».

Fny6okoe
oby4eHue - 3T0
noapasaen
MaLUMHHOIO
oby4yeHus,
OCHOBaHHbIN Ha

3apaHve
OTKPbITOrO TMNa ¢
pasBepHYTbIM
OTBETOM




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

NCKYCCTBEHHbIX
HENPOHHbIX CETAX
¢ 6onbLmm
KOMU4YeCTBOM
cnoes (rnybokux
apxuTekTypax).

74.

YnopsgouuTe atanbl NPsAMOro
pacnpocTpaHeHus (forward pass) B
NOJIHOCBSI3HOW HEMPOHHOM CeTu C
OAHWM CKPbITbIM CrioeM:

1. MNpyMeHNTb OYHKLMIO akTUBaLMKM K
BbIXOZly CKPbITOrO Crnosi (Hanpumep,
RelLU).

2. lNepeMHOXKWTb BXOAHOMW BEKTOP X Ha
maTpuuy Becos nepsoro crios W1.

3. MopaTb nony4eHHble 3HAaYEHUA Ha
BbIXOHOW CITOM.

4. MpnbaBnTb BeKTOp cMeLleHus b1 k
pes3ynbTaTy YMHOXEHUSI.

OTBeT 3anuwuTe B BUe
nocnenoBaTenbHOCTU UMdp Yepes
3angaTyK creBa Hanpaeo.

24,13

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMEHNE
nocrnegoBaTeNnbHOC
™

75.

YnopsigounTe 3Tanbl NOCTPOEHUA
cBepToYHOW HenpoHHom ceTu (CNN)
Ans knaccudukaumm n3oépakeHUn:
1. Jo6aBnTb BbIXOOHOW Crow
(nonHocBs3HbIN + Softmax) ons
nornyyYeHusi BEPOSITHOCTEN KIacCoB.

2. o6aBuTb Yepeaytomecs
CBEPTOYHbIE CITOU U CINOW NyNWHra ang
N3BeYEHNs NMPU3HAKOB.

3. MpeobpasoBaTb MHOrOMEPHbIN
BbIXO/] CBEPTOYHbIX CITOEB B
OAHOMEPHbIN BEKTOP Yepes Criomn
ynnowenus (Flatten).

4. Mopatb ncxogHoe nsobpaxeHne Ha
BXOA CETU.

OTBeT 3anuwunTe B BUAE
nocnenoBaTenbHOCTU UMgp Yepes
3anAaTyK creBa Hanpaeo.

4,231

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMNEHNE
nocriegoBaTeNnbHOC
™

76.

MpounTanTte TeKCT BOnNpoca n

COOTHecUuTe TUMNbl CNOeB HEMPOHHbIX

ceTel C UX Ha3Ha4YeHUeM:

Tunbl cnoes:

1) CeepTouHbIn crion (Convolutional

Layer);

2) Cnow nynuHra (Pooling Layer);

3) MonHoceaAsHbIn criown (Fully

Connected Layer).

HasHaueHwe:

A) YMeHblUueHne npocTpaHCTBEHHON

pasmMepHOCTM NPU3HAKOBOIO

oTobpaxeHus:;

B) Knaccuyeckoe coeguHeHne

«KaxabIl ¢ KaxkabIM», 0ObIYHO

NCMNonb3yeTcs Ha BbIXOAe ceTu Ans

NPUHSTUSA PELLEHNS;

B) MsBneyeHne nokanbHbIX

NPOCTPaHCTBEHHbIX NPU3HAKOB C

NMOMOLLbI0 0By4aeMbIX (PUNBLTPOB.

3anuwuTe BbibpaHHble BykBbLI NOA

COOTBETCTBYHOLMMU Undpamm:
112|3

3apgaHne
3aKpbITOro TMNa Ha
yCTaHOBNeHue
COOTBETCTBUA

77.

MpouuTanTe Bonpoc 1 BbiGepute
BepPHbIN OTBET:

YKaxuTe Kakoii MeToz perynspusaumm
CryvavHbiM 06pa3oM «BbIKMHYAET»

B)

3apaHve
3aKpbITOro TMNa ¢
O[IHO3HaYHbIM




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

HENpPOHbI BO BpeMs 00y4eHus:, 4ToObI
npefoTBpaTMTb NepeobyyeHne

A) L2-perynapusauus;

B) Dropout;

B) MakeTHas Hopmanuaauus (Batch
Normalization);

) Early stopping.

BbIGOPOM BapuaHTa
oTBeTa

78.

MpounTanTe BONpoOC U BbiGepuTte
BepPHbIN OTBET:

YKaxuTe Ans Kakow 3agayvv Ha Bbixode
HENPOHHOMN ceTn 0BbIYHO MCNonb3yeTcs
dyHKUMS akTuBaumm Softmax

A) BuHapHasi knaccudmkaums;

B) MHoroknaccoBas knaccudukauusi
(6onee 2 knaccoB);

B) Perpeccusi (npeackasanve
HenpepbIBHOrO 3HAYEHWSA);

N Knactepusauus.

B)

3apaHue
3aKpbITOro TMna ¢
OAHO3HAYHbIM
BbIGOPOM BapuaHTa
oTBeTa

79.

MpounTanTe u BbIGEpUTE ABa
BepHbIX OTBETA:

K reHepaTMBHbIM MofAensAM B
rnybokom oby4eHnm oTHocATCA
apXUTEKTYpbI:

A) GAN (Generative Adversarial
Network);

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

) RNN (Recurrent Neural Network).

3apaHve
3aKpbITOro TMNa ¢
MHOrO3Ha4YHbIM
BbIOOpPOM BapuaHTa
oTBeTa

80.

MpounTanTe u BbIGEepUTEe ABa
BepHbIX oTBeTa:

[nsa yckopeHus cxoanmocTun 1
cTabunmsauun oby4eHns rnybokmx
HEpPOHHBIX CeTen NCMNOoMb3YyTCs
meToapbl:

A) MakeTHaa Hopmanusauus (Batch
Normalization);

B) OnTmnsaTtopbl ¢ aganTuBHOM
CKOpOCTbH 06y4eHust (Adam,
RMSprop);

B) Vcnonb3oBaHue Tonbko Sigmoid B
KayecTBe PyHKLMM aKTUBaLmu;

") OByyeHne TONbKO Ha OOHOM
npumMepe 3a pas (SGD c batch_size=1).

3agaHve
3aKpbITOro TMna ¢
MHOMO3HaYHbIM
BbIGOpOM BapuaHTa
oTBeTa

81.

MpouuTanTte n gononHute ppasy:

B cBepTO4HOM HEMPOHHON CETU
onepauus, Npu kKoTopon HebornbLLoe
obyyaemoe s4po (PunbTP) CKONBL3UT NO
BXOAHOMY M3006paXkeHuo ans
N3BII€YEHUS MPOCTPAHCTBEHHbIX
NpV3HaKOB, Ha3bIBaeTCs

onepaumen
cBepTKM

3apgaHne
OTKPLITOro TUNa Ha
[JOMNONHeHne

82.

MpounTante n gononHute dpasy:
Cnon B CNN, KoTOpbI yMeHbLUaeT
MPOCTPaHCTBEHHYIO PasmMepHOCTb
MPU3HaKOBOro OTOBPaXeHUsi, COXpPaHss
Hanbonee BaxHyo MHdpopmaumio
(Hanpumep, MakcumanbHoOe 3HaYeHne B
OKHe), Ha3blBaeTcs

cnoem
nynuHra

3apaHve
OTKPbITOro Tuna Ha
JononHeHne

83.

MpounTanTe BONpOC U gante
pa3BepHyTLIA OTBET.

OnuwmnTe NpuHUMN paboTbl crios
nynuHra (Pooling Layer) B CNN.

MpuHUUN
pab6oTbi cnosi
nynuHra (Pooling
Layer) B8 CNN:
OkKHO 3agaHHoro
pasmepa

3apaHve
OTKPbITOrO TMNa ¢
pasBepHYTbIM
OTBETOM




Ne
3adaHusi

CodepixaHue 3adaHusi

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0)KHOCMU
(6ann)

Ne
Tembi

(Hanpumep, 2x2)
CKONb3UT Mo
BXOAHOMY
NpU3HaKoBOMY
oToBpaxeHuo ¢
onpeaerneHHbIM
warom. B kaxgom
OKHe BbluncnseTcs
0[HO 3Ha4yeHne
(Makcumym mnu
cpeaHee),
KoTopoe
nometlaeTcsi B
BbIXOAHOE
oToBpaxeHue.

84.

Ynopsapgounte TMNMUYHYIO
apXUTEKTYpPy CBEpPTOYHOM
HEeMpPOHHOMN ceTn Ans
Kknaccudmkaumm nsobpaxeHun (ot
BXoAa K Bbixoay):

1. OQUH NN HECKOBbKO NONHOCBSA3HbLIX
cnoes + Softmax gns knaccudukaumm.
2. YepepaytoLmecs CBEPTOYHbIE CINOU 1
CNoW NyrnuHra Ans u3BneyYeHus
NPU3HaKOB.

3. Cnow ynnoweHus (Flatten) ans
npeob6pa3soBaHusa 2D/3D npusHakoB B
1D BekTOp.

4. BxogHoe n3obpaxeHue (Hanpumep,
224%224x3).

OTBeT 3anuwnTe B BUAeE
nocnepoBaTenbHOCTM Undp Yepes
3anaTyo crneea Hanpaeo.

4,231

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBEHUe
nocrnegoBaTenbHOC
™

85.

YnopsigounTe 3tanbl 06paboTku
M3obpaxeHusi B CBePTOYHOM crioe
(ans ogHoro dounbTpa):

1. Bbl4MCAUTE CYMMY NO3IEMEHTHbIX
npoun3BeaeHnIn 3Ha4YeHni ounbTpa n
TEKyLLIero y4actka BXOAHOro
n3o00paxeHus.

2. PaamecTuntb NONy4yeHHOE 3Ha4YeHne B
BbIXOQHOM MPU3HAKOBOM OTOOpaXkeHnu
(feature map).

3. CaBuHyYTb punbTp Ha war (stride)
ONsi crnefyoLwen no3numn.

4. Hanoxutb ounbTp Ha TeKyLmmn
Yy4aCTOK BXOOHOIO M306paxxeHus.
OTBeT 3anuwunTe B BUAE
nocnenoBaTenbHOCTU UMdp Yepes
3anATyK creBa Hanpaeo.

4,123

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHNE
nocriegoBaTeNnbHOC
™

86.

MpounTanTte TeKCT BOnNpoca n
COOTHeCUTEe NOHATUS CBEPTOUHbIX
ceTel C ux onpeaeneHUAMu:
[MoHatusa:

1) Pasgensiemble Beca (Shared
weights);

2) PeuenTtuHoe none (Receptive field);
3) KapTa npusHakoB (Feature map).
Onpegenexus:

A) Bbixoa npyMeHeHus ogHoro
unbTpa KO BCEMY BXOOHOMY
N306paxeHuto;

B) OanH un TOT e punbTp
NCMonb3yeTcsi BO BCEX
NPOCTPaHCTBEHHbIX NO3NLMAX, YTO
pesKo CoKpallaeT YMCro NnapamMeTpoB;
B) O6nactb BXog4HOro n3obpaxeHus,
KOTOpasi BNUSIET HA KOHKPETHBIN
BbIXOAHOW HelnpoH (nukcens feature
map).

3apgaHne
3aKpbITOro TMNa Ha
yCTaHOBNeHUe
COOTBETCTBUSA




YpoeeHb

Ne Omeem Tun Ne
3adaHus Codepiaiiue 3adanus Ha 3adaHue 3adaHus cnoxuocmu Tembl
(6ann)
3anvwuTe BbIGpaHHble BykBbl Nog
COOTBETCTBYHOLUMY L pamm:
1123
87. MpouuTanTte Bonpoc 1 BbIGepuTe B) 3agaHue 1 9
BepHbIW OTBET: 3aKpbITOro TMna ¢
Mcnonb3oBaHne cBEPTOYHbIX CIIOEB OOHO3HAYHBIM
BMECTO NOMNHOCBSA3HbIX Npn 06paboTke BbIGOpOM BapuaHTa
n3obpaxeHuin faeT NPeMMyLLEeCcTBO: oTBeTa
A) BoamoxHOCTb paboTbl C LBETHBIMM
N306paKeHNAMY;
B) 3HaunTenbHoe cokpalleHue
KonmyecTBa oby4yaeMbix NapaMeTpoB 3a
CYeT pa3gensieMbix BECOB;
B) I'lnHenHocTb npeobpasoBaHus;
') OTtcyTcTBME HEOGXOAMMOCTY B
YHKLMN aKTUBaALMN.
88. MpouuTanTe Bonpoc 1 BbIGepuTe B) 3agaHue 1 9
BepHbIW OTBET: 3aKpbITOro TMNa ¢
B coBpemeHHbix CNN ans nssneyeHus 0JHO3Ha4YHbIM
NpU3HaKkoB (MeXay CBEPTOYHbLIMU BbIGOPOM BapuaHTa
CNosiMK) YeLle BCEro UCMonb3yeTcst TUN oTBeTa
nynuHra:
A) CpegHun nynuHr (Average Pooling);
B) MakcumanbHbIn nynuHr (Max
Pooling);
B) MoGanbHbI cpegHuiA NynuHr
(Global Average Pooling);
M) MunmumaneHbin nynudr (Min Pooling).
89. MpounTanTe u BbIGEpUTE ABa A B 3apaHve 1 9
BepHbIX OTBeTa: 3aKpbITOro TMNa ¢
C NoMoLLbt0 CBEPTOYHBLIX HEMPOHHBIX MHOrO3HaYHbIM
ceTel pellaloTcs 3agaydu: BbIBOPOM BapuaHTa
A) Knaccudmkaums nsobpaxeHun; oTBeTa
B) O6HapyxeHue o6bekToB (Object
Detection) Ha nso6paxeHusx;
B) lNporHo3npoBaHve BpeMeHHbIX
psiaoB ((POHAOBBIVE PBIHOK);
IN) Knactepursaums KnMeHToB.
90. MpouuTanTe u BbIGEpUTE ABa A, b 3agaHue 1 9

BepHbIX oTBeTa:
[ns 6opbbbl ¢ NepeobyyeHnem B
CBEPTOYHbIX HEMPOHHbIX CETAX
MCnonb3yloTcA MeToabl:

A) Dropout (06bI4HO B NOMHOCBSA3HbIX
cnosix);

B) AyrmeHTauus ganHbix (Data
Augmentation) - nOBOpOTbI, COBUIY,
OTpaXXeHUs N300paKeHnI;

B) YBennyeHue konunyecTtsa
CBEPTOYHbBIX CIOEB;

") icnonb3oBaHWe TONbKO OAHOMO
dunbTpa B KAXAOM CIOoE.

3aKpbLITOro 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




