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

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHUMUH

Kono un
HaMMeHoOBaHue
KOMMeTeHLUumn

Kon v HaumeHoOBaHUue
WHAUWKATOPa AOCTUXXEHMUA
KOMMNEeTEeHLU U

PesynbTaTbl 00y4eHus
(3HaTb, yMeTb, BNlageThb,
COOTHeCeHHble C
MHAMKATOPaAMU JOCTUXKEHUSA
KOMNeTeHLUUH)

MpotheccnoHanbHble KOMNEeTeHL N

He npenycmMoTpeHo

MK-2 CnocobeH
BbINOJHATL PaboThbl
1 yrnpaB/ieHne
paboTamu no
cosfaHuo(MoanguK
auun) n
conposoxaeHuto NC,
aBTOMaTU3UPYIOLLINX
3afa4u
OpraHu3aunoHHOro
yrnpaBfieHns 1
6rsHec-npoLecchl

MK-2.2 AHanusunpyet
COBPEMEHHbIE METOANKM
ynpassieHne NC Ha
nNpeanpuaTnax
HeTeEXMMNYECKOr O
Npon3BOACTBA

BnapgeTb HaBblKaMu
NCroJIb30BaHNA COBPEMEHHbIX
mMeToauK ynpasneHue UC Ha
npeanpuaTuax
HeTEXUMMNYECKOr 0
Npon3BOLCTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
WHTEenNeKkTa

3HaTb COBPEMEeHHble METOLMKM
ynpasneHue NC Ha
npeanpuaTnax
He(TeXUMNYECKOrO
NPOM3BOACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOMO
WHTeNneKTa

YMeTb 1Cnosib30BaTb
COBPEMEHHbIE METOAUKN
ynpasneHune NC Ha
npeanpuaTnsax
He(TeXMMUNYECKOro
Npou3BOACTBa C MOMOLLbIO
CUCTEM UCKYCCTBEHHOr0
NHTENNeKTa

YHUBepcCanbHble KOMMNEeTeHL N

YK-1 CnocobeH
OCYLLECTBAATb
MOWCK, KPUTUYECKUIA
aHaan3 n CMHTE3
NHMOopMaLmK,
NPUMEHSATb
CMCTEMHbIV Noaxon
ONs peleHns
MOCTaBJ/IEHHbIX
3ajad

YK-1.2 /icnonib3yeT CUCTEMHBIN
noaxon Ans pelleHuns
NOCTaBJ/IEHHbIX 3a4au.

BnapgeTb HaBbiKaMu
NpPUMEHEHNS CPeacTB
NCKYCCTBEHHOr0 UHTE/IEeKTa
KaK NporpaMMHbIX CPeACTB,
MO3BONSAIOLLMX BbINOJHATL
peann3aunio NpoekTa Ha BCeX
3Tanax ero XXW3HeHHoro Umkna,
a TakxXe rnpuMeHeHns
NpUKNagHoOro NPOrpaMMHoOro
obecneyeHuns, HeobxoaMMOro
ONS pelweHns pasfinyHbiX 3a4ad

3HaTb MeTOAbl MOUCKa
HeobxoanMon nHgpopmauun ons
peLleHns NoCcTaBeHHON 3a4aun
C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTE/NIEKTa




YMeTb 1CM0J1b30BaTh METOAbI
noncka HeobxoanMon
NHMOPMaLMK 4N15 peLleHns
MOCTaBAEHHON 33424 C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI 0O MHTEJIJIEKTA

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpa3oBaTesibHOW NPOrpamMMbl

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

Kopn
KoMn
eTeHL,
um

MpepwecTByOWNE AUCLUNIINHBI

MapannenbHo ocBauBaeMblie
AUCLUMJIUHDI

Mocnepylowime AUCLUNIIUHBI

MK-2

VIHdhopMaLMOHHbIe TeXHOI0rUN 1
nporpaMMmnpoBaHmne

WEB TexHonorum

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

YK-1

VIHdhopMaLMoHHbIe TeXHOI0rnN 1
nporpammunpoBaHune; MaTemMmaTunKa;
OCHOBbI CMCTEMHOr0 aHasn3a;
dusunka; dunocopusa

ALanTuBHbIe MHPOPMALIMOHHO-
KOMMYHWKALMOHHbIE TEXHOJIOMUU;
YyebHas npakTuKa: NpoeKTHas
npakTuKa

BbiNosHEHME W 3aLiMTa BbIMYCKHOW
KBaM(VKALMOHHON paboThl;
YyebHasi MpaKTMKa: NPOeKTHas
npakKTuKa

3. 06beM aucumMnamHbl (Moaynsa) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoaM4yecTBa
aKajeMU4yeCcKUX 4YacoB, BbiAeJIEHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopgasatesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy




obyualowmxcs

5 cemecTp
Bcero yacos
yacosB /
. / 4acoB B
Bup, yuebHon paboTbl . 4Yyacos B
3/1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM
dopme
AypuTopHas KOHTaKTHasa pabota (Bcero), 8 8
B TOM YucChe:
Jlekuun 4 4
MpakTnyeckune 3aHaTnA 4 4
CaMmocToaTenbHasa pabora (Bcero), 64 64
B TOM Yucne:
NoAroTOBKa K NMPaKTUYECKUM 3aHATUAM 64 64
UToro: yac 72 72
UToro: 3.e. 2 2

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpPUPOBaHHOE MO TeMaM (paspenam),
C YKa3aHUEM OTBEL,EHHOIrO Ha HUX KOJIMYeCTBa aKafeMU4YeCKUX 4YacoB U BUAOB
y4yeOHbIX 3aHATUMH

Bupbl yuebHOM
Harpysku u ux
Ne HauMmeHoBaHMWe pa3gena AUCLUNIMHDI TPYAOEMKOCTb, Hachl
paspena
n3 | np|n3|cpc|Beere
Yyacos
1 BeefieHne B UCKYCCTBEHHbIA UHTEIEKT U OCHOBHbIE METOAbI >lolol 16 18
MallUHHOro obyyeHuns
2 OCHOBHbIE MOJIOXKXEHNA HEYETKOM IOr KK 210101 16 18
3 MawwmnHHoe obyyeHue. Perpeccus, Knaccupukaums n olol 2116 18
KJlacTepusauus
4 HenpoHHble ceTn. Fnybokne HepoHHbIe ceTu O[O0 2] 16 18
Wtoro| 4 | O | 4 | 64 72
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
KonuuyectBo
Ne HanMeHoBaHUe Copep>xaHue neKkuumn yacos /
TeMma nekuum (mepeyeHb AMOaKTUYECKUX eQnNHNLL: 4acoB B
3aHATUA paspena y
pacCMaTpUBAEMbIX MOATEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dopme

5 cemecTp




1. BBegeHune B
NCKYCCTBEHHbIN
WHTENNEKT U

MeToabl paboThkl ¢ Tabnmuamm B Python.
Arperauus n Busyanusaumns gaHHbIX.
MpoBeneHne NepBNYHOr0 aHaM3a
JaHHbIX. icnosb30BaHME N CPaBHEHNE
anropuTtMoB knaccugukaumm: KNN,

OCHOBHbIE pewatowie gepesbs 1 x aHcambau,
BeeneHune B MeToLbl JIOrNCTUYECKas perpeccus.
NCKYCCTBEHHbIN | MalMHHOIO Knaccudmkaumsa nsobpaxkeHuin un
NHTENNEKT ” obyyeHns gns TpaHchepHoe oby4veHue. PaboTa ¢
1 OCHOBHble paboThl C TEeKCTaMu 1 NX BEKTOPHbLIMNA 2
MeToabl Taban4HbIMK npeLCcTaBAeHNAMU TEKCTOB.
MaLUMHHOIo LaHHbIMU, 2. MporpaMMHoO- anropuTMUyeckoe
0byyeHns Cucrtemsl 0CBOeHue MaTepuana. lNpuMmeHeHne
rnybokoro QNetworks nns peleHmnsa NpocTbIxX
obyyeHus. 3. OKpy>xeHun. MNMpumeHeHne Q-Networks
ObyueHne ¢ LJ19 peLUeHUS MPOCTbIX OKPYXKEHUI.
nogkpenseHuem | MpumeHeHne Q-Networks gna peleHuns
MPOCThIX OKPY>XeHWI. MNporpaMMHo-
anropuTMMYECKOe 0CBOEHME MaTepurana.
4. HevyeTKkas
Onepauunu, peanmsaund. ®assnpukaymsa
OcHoBHble Jioruka. 5.
n nedas3ndrkaumna onucaHme n
NOJIOXKEHNS PaboTa
2 . npuMepsbl. Peanvsaunsa aaroputMos 2
HeYyeTKon anropuTMamm
. Mampamn CynxeHo. Peannsaumsa
JOr VKK HeYyeTKown
anroputmos LlykamoTo n JlapceHa.
JIOT UKW,
NUToro 3a cemecTp: 4
UTtoro: 4
4.2 Copep>xaHue nabopaToOpHbIX 3aHATUM
YyebHble 3aHATUS He peanunsyTcs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
Konuuyectso
Tema Copep>xaHue NPaKTUYeCKOro 3aHATUA Yyacos /
Ne HaumeHoBaHue
npaKkTu4eckoro (NepeyeHb ONAAKTUYECKUX eQUHNLL: 4Yacos B
3aHATUA paspena -
3aHATUA paccMaTpMBaEMbIX MOATEM, BOMPOCOB) | 3/IEKTPOHHOM
dhopme
5 cemecTp
MocTpoeHne NUHENRHON 1
MoNMHOMWHANBHOW perpeccui.
MoCcTpoeHne NUHENRHOW 1
MoNMHOMMHANLHOW perpeccui.
MawwnHHoe BbIMosIHEHME NHANBUAYAJIBHOMO
6. Perpeccus. 7.
obyyeHue. Perpeccus NpakTU4eCcKoro 3afaHus, HanucaHme
Perpeccus, ! O0TYETa Mo npakTu4eckon pabore (2
1 Knaccnukaums 2
KNaccugpukaums y KOHTPOJIbHas To4Ka). MeTon
n kbnmxanwmx cocepen (K-Nearest
KnacTepu3auuns. .
KflacTepu3saumns Neighbors); MeToz onOpHbBIX BEKTOPOB

(Support Vector Machines);
KnaccuukaTop gepeBa peLueHunn
(Decision Tree Classifier) / CnyyYaiHbin
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

MoaroToBKa K
npakTU4eCcKnm
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

MoaroToBKa K
NPaKTUYECKNM
3aHATUAM

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

MoaroToBKa 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

MoaroToBKa K
npakTU4yeCcKmum
3aHATUAM

ceTen Ha Python

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

16

WToro 3a cemecTp: 64

WToro: 64

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
rOCYAAPCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, BhlYNCINTENbHAsA TEXHUKA.-
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. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTMHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

nporpaMMHOro obecne4yeHus

obpasoBaTenbHOro npouecca nNo AucuunauHe (Moaynio), BKAOYas nepevyeHb

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 | Anaconda 3 (Python 3, jupyter 6.3.0) Anaconda y Caoboaro
(3apybexHblii) pacrnpocTpaHsemoe
2 | Microsoft Office Microsoft . JInueH3noHHoe
(3apybexHblii)
Python Software CBOGOAHO
3 | Python Foundation acn QCT AHSIEMOe
(3apybexHbii) pacnpoctp
o 7-zip.org CeoboaHo
4 |Apxusatop 7-Zip (3apybexHblii) pacrnpocTpaHsemoe
000 «3JIEKTPOHHOE
y N3OATENBCTBO
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 onucaHuue 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

XypHan BecTHuk CamI'TY.

Cepusa «TexHu4yeckune
HayKun».

http://vestnik-teh.samgtu.ru/

Pecypcbl 0TKpbITOrO
focTyna
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Poccuinckune 6a3bl

dNeKTpoHHasa bubnmoTeka . S P JaHHbIX
4 V30l CamMITY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe Or PaHIYEHHOT0
focTyna
Poccuinckune 6a3bl
5 |BUHUTK http://www2.viniti.ru/ AaHHbIX
OrpaHUYeHHoro
focTyna
Poccuinckune 6a3bl
DNEeKTPOHHO-6nbImoTeYHas ) . NaHHbIX
6 cucteMa IPRbooks http://www.iprbookshop.ru/ OrpaHNYyeHHOro
focTyna

8. OnucaHuMe MaTepuanbHO-TEXHNYECKON Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo aucuuniauHe (mogynio)

JleKuMOHHbIe 3aHATUA

Ayontopus Ond NEeKUMOHHbIX, CEMWHAPCKUX U MPaKTUYECKMUX 3aHATUN, TEKYLEro KOHTPONs u
NMPOMEXYTOYHOW aTTecTauum (C MynbTumMegunnHblM 060pyLoOBaHWEM) YKOMMJIEKTOBaHbl Mebenbio u
TEXHUYECKUMU CpeacTBaMy obyyeHus, cayxxalumm ans npeactaBneHus y4ebHon nHdopmaumm 60bLLONA
ayanTopun.

MpakTuyeckue 3aHATUA

AyouTtopusa Onsa npakTUYeCKUX U CEMUHAPCKUX 3aHATUNA, TEKYLLEro KOHTPOJIS 1 NMPOMEXYTOYHOW
atTeCTaunn, yKoOMnaeKToBaHHbIE cneu,manmsvlposaHHoM Mebenblo N TeXHUYeCKnMu CpenctesamMmun 06y‘-IeHVIﬂ
(npoekTop, 3KpaH, KoMnbloTep/HOYTOYK), C BbIXOAOM B CeTb WHTepHET U LOCTYMNOM B 3/IEKTPOHHYIO
NHOopMaLnoHHO-0bpa3oBaTenbHyto cpeny Caml TY. Ayantopus obopynoBaHa cneumann3npoBaHHon mebensto:
CTOJIbl U CTYNbA Ans obyyalowmxcs; CToN U CTyA Aas npenogasaTens, 4OCKa.

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

CaMmocTosaTenbHas pabora

MomelleHNs AN CaMOCTOSATENIbHOW paboTbl OCHALLEHbl KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NOOKNYEHNS K ceTn «IHTepHeT» U OOCTYNOM K 3JIEKTPOHHOW MHGMOPMaLMOHHO-06pa3oBaTeNbHON cpeae
CamITYy:

- KabuHeT And TeKyLWero KOHTPOAS M NMPOMEXYTOYHON aTTeCcTaunn, KYpCoBOro MPOeKTUPOBaHNS,
FPYNMNOBbIX U UHAWBUAYANbHBIX KOHCYAbTaUMA ayg. 212;

- KabuHeT ona camocTosATeNbHOM paboThl, ayantopus 304;

- KOMMbloTepHble Knaccol (aya. 101, 102, 111, 201, 401, 404).

9. MeToaunuyeckue MaTepuanbl

MeToau4yeckme pekomeHaaumm npu paboTe Ha nekuun

[0 nekummn CTymeHT LO/DKEH NMPOCMOTPeTh y4ebHO-METOAUYECKYIO U Hay4YHYI0 uTepaTypy No Teme
NeKuun ¢ TeM, 4Tobbl MeTb NpeacTaBneHne o npobnemax, KoTopble ByayT pa3bupaTbCcs B neKLUN.

Mepel Havanom nekuum obyvarowmmcs coobllaeTcs TeMa Nekuumn, naaH, BONPOChl, Noasexatiune
PacCMOTPEHNIO, LOBOAATCA OCHOBHblE NUTEpPaTypHble NCTOYHUKK. Becb y4yebHbIn MaTepuan, coobuaemsiin
npenofaBaTeneM, LO/MDKEH HE MPOCTO NPOCAYLWNBaTLCA. OH f0/KEeH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbIC/IeH, MOHAT, 3adhuKcUpoBaH Ha Bymare v 3akpenseH B namaTu. Mpuctynas K CayLiaHuio HoBoro yyebHoro
MaTepuana, NoJie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yvyeHHbIM. Cnens 3a TEXHUKON YTeHus
nekunmn (akLeHT Ha CyLeCTBEHHOM, MOBbILLEHME TOHa, N3MeHeHne puTMa, naysa 1 T.M.), Heobxoamumo BCnen 3a
npenofaBaTesieM yMeTb BblLeNATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPefensiTh UX cofepxaHue, npobnemsi,
npeanonarate UX BO3MOXHbIE peLleHNs, AoKa3aTeNbCTBa M BbIBOAbI. OCyLecTBiAsA Takylo paboTy, MOXHO
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3HaYuTenbHo obnerynTb cebe NoHMMaHue y4yebHOro MaTepuana, ero KOHCNEKTUPOBaHNE U AalibHeNlee
n3yyeHne.

KoHcnekTnpoBaHWe nekuun nossoaseT obpaboTaTb, CMCTEMAaTU3NPOBATb U JIyYlle COXPaHUTb
NoNy4YeHHY UHGopMauuto ¢ Tem, 4y1obbl B byaywem Mo)XHO BbiIo0 BOCCTAaHOBUTbL B MaMSATM OCHOBHbIE,
cogepxxaTtesibHble MOMEHTHI. TununyHas 0LIJVI6Ka, coBepllaemMasd 06yqa+ou.|,|/|Mcs|, OO0CJZIOBHOE KOHCNEeKTnpoBaHuMe
peyn npenogasaTensd. Kak npasufo, Npu 3anucu «Ca0BO B CNOBO» He OCTaeTCsd BpeMeHn Ha obaymbiBaHue,
aHanM3 N cuHTe3 uHdopmauun. OTbrpas HY>KHYIO MH(OPMALINIO, FTNaBHbIE MbICK, NPO6AEMbI, pelleHns 1
BbIBOAbl, HEOBX0ANMO COKpalLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIerko B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBMTb B paboynx KOHCMEKTaxX Mo, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHOOBAHHOW AMTepaTypbl, LOMNOJHSAOWME MaTepuan MNPOCAyWaHHOW NeKUuWUn, a Takxe
nogyepkmBatowme ocoby BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUN
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLleHHON. Hy)XHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCNONb30BaH B NMpoLecce NOArOTOBKN K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3Kk3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIA A8 CAMOCTOSTESIbHOM PaboThl.

MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUU

MpakTuyeckne 3aHATUA NO ANCLMMNINHE NMPOBOAATCS B LEnax BblpaboTKM NPakTUYECKUX YMEHWUI Y
nprnobpeTeHns HaBLIKOB B peLleHnn NPothecCcMoHas bHbIX 3a4ay.
PekoMeHAayeTCs cnepyrowas cxema NnoAroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT CoLep)xaHue
nNpenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKkunu;
3. YTeHMe peKOMEeHA0BaHHOM NUTepPaTypbl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4a4 1 ap.

MoaroTtoBka 0byYatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCSA MO BOoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakKTUYeCKNX 3aHATUA 1 (namn) nekunin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, HeOGXO,EI,VIMO O6paTVITb ocoboe BHMMaHME Ha CaMOCTOsiITeNIbHOEe n3yvyeHune peKOMeH,ELOBaHHOVI
MTepaTypsl.

PaboTa CTy4EHTOB BO BPeMS MPaKTUYECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3afaHUiA, KOTOpbIE
BblgatoTca obyyalowmmcs B Havyase Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
aKTMBHOE y4acTune B 00CYy)XAEHUN KOHKPETHbIX CUTyaluii, CNOCOBHOCTL Ha OCHOBE MOJIyYEHHbIX 3HAHWI
HaxoOnTb Haubonee 3hHEKTMBHbIE peLeHNs MOoCTaBAEeHHbIX Npobnem, ymeTb HaXOA4WUTb MOJIE3HbIN
LOMONIHUTENbHLIA MaTepmnasl Mo TeMaTuke 3aHAaATKUA. Obyyalowmmcs Heobxoanmo obpallaTe BHUMAHUE Ha
OCHOBHbI€ MOHATWA, aNropUTMbl, ONpenensaTb NPaKTUYECKY 3HAYMMOCTb pacCMaTPUBAEMbIX BOMNPOCOB. Ha
NPaKTUYeCKMX 3aHATUAX obyyatlowmecs LOJKHbI YMETb BbIMOJHUTL PacyeT Mo 3afaHHbIM MapaMeTpaM uan
BblpaboTaTb onpepesieHHble peweHns no o6o3HavyeHHoN npobneme. 3afaHma MoryT ObiTb FpynnoBbie U
NHOVBUAYANbHbIE. B 3aBUCMMOCTN OT CNI0XKHOCTU NpeasiaraemMblx 3alaHui, Lenemn 3aHaTus, obLien NnoaroToBKM
obyyatomxcs npenoaaBaTesib MOXET NoACKa3aTb 06yYaloWMMCs aNropuT™ peLleHns nan nepsoe AencTeue,
NN ykasaTb obliee HanpaBsieHne paccyxaeHun. MNonyyeHHble pe3ynbTaTbl 06CYyXXAaTCA C NO3ULUIA NX
aAeKBaTHOCTU NN 3PPEKTUBHOCTU B PaCCMOTPEHHON CUTYaL MK,

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4aLWNUXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OBMafeHnsa 3HaHWAMW, pa3BUTME TBOPYECKMX CNocobHOCTel, mepexoh OT MOTOYHOro K
WHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3IMOXHOCTEN 0byyaloLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusiMn, Hay4yHOM, CNPaBOYHOM ANTEpPaTypon,
MaTepranaMm Nnepuoanyeckux n3gaHunm n MHTepHeTa asnseTca Hanbonee ahheKTVBHLIM METOAOM MOSTyHEHNS
LOMOJIHATENIbHbIX 3HaHWUNA, NO3BONAAET 3HAYMTENbHO aKTUBM3MPOBATHL MPOLECC OBAAAEHWA MHpOpPMaLmnen,
cnocobeTByeT 6onee rayboKOMy YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX04MMO Bbly4UTb HaM3yCTb M BHECTWU B F10CCapuUin, KOTOPbIN Lenecoobpa3Ho BeCTU C CaMOro Havyana
N3y4YeHuns Kypca.
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CamocTosTensHas paboTa peanusyeTtcs:
e HernocpeaCcTBEHHO B MPOLECCe ayaUTOPHbIX 3aHATUN;
® Ha NIeKUuunax, NpakTn4eCKnx 3aHATUAX;
® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;
® Ha KOHCYyNnbTaUWAX Mo y‘-leﬁHbIM BOnpocam, B Xoae TBOPYECKUX KOHTaAKTOB, NMPW NMKBUOaLAN
3a[l0/DKEHHOCTEN, NPV BbIMOJHEHUN NHANBUAYANbHbLIX 3a4aHUA 1 T.4.;
e B 6ubNMoTeKe, OoMa, Ha Kadenpe npu BbIMONHEHWUN 0ByYalOWMMCS YHEOHbIX U NPaKTUYECKMX
3ajau.
S eKTMBHBIM CPeaCcTBOM OCYyLLECTBeHNs 0byvalolmmMcs camMoCcToATeNbHON paboThl ABnseTCs
3NeKTPOHHaa MHMopMaLnoHHO-0bpa3oBaTenbHasa cpefla yHUBepcuTeTa, KoTopas obecneynBaeT JOCTyn K

y4yebHbIM nnaHam, paboyum nporpamMmam OUCUUNANH (MOoLOynen), NPakKTUK, K N34aHUAM 3NEKTPOHHbIX
6MbNNOTEYHbBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPencTB No AucuMnanHe (Moaynio)

@®OoH[ OLLeHOYHbIX CPeACTB NpeLcTaB/ieH B NpuaoxeHun Ne 1.

14



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

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHUMUH

Kono un
HaMMeHoOBaHue
KOMMeTeHLUumn

Kon v HaumeHoOBaHUue
WHAUWKATOPa AOCTUXXEHMUA
KOMMNEeTEeHLU U

PesynbTaTbl 00y4eHus
(3HaTb, yMeTb, BNlageThb,
COOTHeCeHHble C
MHAMKATOPaAMU JOCTUXKEHUSA
KOMNeTeHLUUH)

MpotheccnoHanbHble KOMNEeTeHL N

He npenycmMoTpeHo

MK-2 CnocobeH
BbINOJHATL PaboThbl
1 yrnpaB/ieHne
paboTamu no
cosfaHuo(MoanguK
auun) n
conposoxaeHuto NC,
aBTOMaTU3UPYIOLLINX
3afa4u
OpraHu3aunoHHOro
yrnpaBfieHns 1
6rsHec-npoLecchl

MK-2.2 AHanusunpyet
COBPEMEHHbIE METOANKM
ynpassieHne NC Ha
nNpeanpuaTnax
HeTeEXMMNYECKOr O
Npon3BOACTBA

BnapgeTb HaBblKaMu
NCroJIb30BaHNA COBPEMEHHbIX
mMeToauK ynpasneHue UC Ha
npeanpuaTuax
HeTEXUMMNYECKOr 0
Npon3BOLCTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
WHTEenNeKkTa

3HaTb COBPEMEeHHble METOLMKM
ynpasneHue NC Ha
npeanpuaTnax
He(TeXUMNYECKOrO
NPOM3BOACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOMO
WHTeNneKTa

YMeTb 1Cnosib30BaTb
COBPEMEHHbIE METOAUKN
ynpasneHune NC Ha
npeanpuaTnsax
He(TeXMMUNYECKOro
NpoV3BOACTBa C MOMOLLbIO
CUCTEM UCKYCCTBEHHOr0
NHTENNeKTa

YHUBepcCanbHble KOMMNEeTeHL N

YK-1 CnocobeH
OCYLLECTBAATb
MOWCK, KPUTUYECKUIA
aHaan3 n CMHTE3
NHMOopMaLmK,
NPUMEHSATb
CMCTEMHbIV Noaxon
ONs peleHns
MOCTaBJ/IEHHbIX
3ajad

YK-1.2 /icnonib3yeT CUCTEMHBIN
noaxon Ans pelleHuns
NOCTaBJ/IEHHbIX 3a4au.
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BnapgeTb HaBbiKaMu
NpPUMEHEHNS CPeacTB
NCKYCCTBEHHOr0 UHTE/IEeKTa
KaK NporpaMMHbIX CPeACTB,
MO3BONSAIOLLMX BbINOJHATL
peann3aunio NpoekTa Ha BCeX
3Tanax ero XXW3HeHHoro Umkna,
a TakxXe rnpuMeHeHns
NpUKNagHoOro NPOrpaMMHoOro
obecneyeHuns, HeobxoaMMOro
ONS pelweHns pasfinyHbiX 3a4ad

3HaTb MeTOAbl MOUCKa
HeobxoanMon nHgpopmauun ons
peLleHns NoCcTaBeHHON 3a4aun
C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTE/NIEKTa




YMeTb 1CM0J1b30BaTh METOAbI
noncka HeobxoanMon
NHMOPMaLMK 4N15 peLleHns
MOCTaBAEHHON 33424 C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI 0O MHTEJIJIEKTA

MaTpuua cCOOTBETCTBUA OL,EHOYHbIX CPEeACTB 3aMnJlaHUPOBaHHbIM pe3yJibTaTaM

obyyeHus
TeKyLiun
Mpomex
Kop mHgukaTopa KOHTpON
OueHoYHble yTO4YHas
BOCTUXXEHUsA Pe3ynbtatbl 00y4yeHus b
cpepncTBa aTTecTay,
KOMMeTeHU U ycnesae s
MOCTH
BBepeHUe B UCKYCCTBEHHbIW UHTEJIJIEKT U OCHOBHble MeToAbl MAaLUMHHOIO 00y4yeHus
MK-2.2 AHanu3unpyeTt
BPEMEHHbI
;ZT%P' mivl € YMeTb 1CMN0JIb30BaTh COBPEMEHHbIE METOAUKN OLEHOUHBIE CPECTEA
A ynpasneHue VIC Ha npeanpuaTusx P
ynpasneHue UC Ha NMPOMeXyTO4YHOro Het Ha
HepTEXMMNYECKOr0 NPOM3BOACTBA C MOMOLLbIO
npeanpuaTnax KOHTpONA
CUCTEM UCKYCCTBEHHOIO UHTEJIEKTa
He(TeXMMUNYECKOro
npon3BOACTBA
BnapeTb HaBblIKaMy NCMOJIb30BaHNA
COBpPEMEHHbIX MeToanK ynpasneHne UC Ha OLEHOYHbIE CpeacTBa
npeanpuaTUAX HeyTeXMMMNYECKOro NPOMEXXYTOYHOro HeTt Ha
NMpPOW3BOACTBA C MOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOr0 MHTENNeKTa
3HaTb COBPEMEHHbIE METOAMKN YrpaBJieHne
OLLeHOYHble CpeacTBa
NC Ha npeanpuaTusax HeyTeEXMMMNYECKOro
NPOMEXYTOYHOr 0 Het [a
NMpPOW3BOACTBA C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOr0 MHTe/NeKTa P
YMeTb 1CM01b30BaTh COBPEMEHHbIE METOLVKN
ynpasneHue NC Ha npegnpuaTmax npakTuyeckmne Ia HeT
HeTexMMmmn4eckoro NpPoM3BoACTBa C MOMOLLbIO | 3agaHuna
CUCTEM NCKYCCTBEHHOMO UHTENIEKTa
BnapeTb HaBbIKaMy NCMOJIb30BaHNA
COBpPEMEHHbIX MeToAuK ynpasneHne NC Ha
npakTnyeckune
npeanpuaTnAX HehTeXMMNYeCKoro 3a0aHMS Ha HeTt
NpPOU3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTEe/IeKTa
3HaTb COBpPEMEHHbIE METOLWKN yrpaBJieHne
NC Ha npeanpuaTusax HeyTexmMMmyeckoro
PeAnp ® TECT Oa HeT
NPOV3BOACTBa C MOMOLLbLIO CUCTEM
NCKYCCTBEHHOI0 MHTe/IeKTa
BnapeTb HaBbiKaMy MPUMEHEHNs CPeLCTB
NCKYCCTBEHHOIO MHTE/IeKTa Kak
YK-1.2 Ucnonb3yeT NPOrpamMmMHbIX CPeCTB, MO3BONALLNX
CUCTEMHBIN NOAX0L BbIMOJIHATb peann3aLnio NpoeKTa Ha BCeX npakTuyeckmne la Het
015 peLlieHuns 3Tarnax ero XXWU3HeHHOro LMKa, a Takxe 3ajaHua
NMOCTaBJIEHHbIX 3a4ay. | NPUMEHeHUs NPUKIaLHOro NPorpPaMMHOro
obecneyeHuns, Heo6xoaMMOro ANs peLueHns
pa3nnyHbIX 3a4ad
3HaTb MeTOAbl MOUCKA HEOBXOAMMON
NH(OPMaLMN ANs pelleHns NoCTaBAeHHON
thopmaLium Ans p TecT Oa HeTt
3a4,a4u C MOMOLLbIO CUCTEM UCKYCCTBEHHOI O
NHTENNeKTa
YMeTb CMN0JIb30BaTh METOAbI MOMCKA
Heobx0aMMOV MHOPMaLLMN A5 PELLEHNS npakTnuyeckune la Het
MOCTaBJIEHHON 3aayn C MOMOLLbIO CUCTEM 3ajaHua
NCKYCCTBEHHOr0 MHTeNNeKTa
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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
. OLleHOYHble CpefCcTBa
NHOPMaLMK ONs pelleHns NocTaBleHHON
NPOMEXXYTOYHOro HeTt Ha
3aja4n C MOMOLLbI0 CUCTEM UCKYCCTBEHHOIO
KOHTpOJIA
NHTEeNneKTa
YMeTb 1NCN0Nb30BaTh METOAbI MOUCKA
Heobx0aMMOV MH(OPMaLLIMK A5 peLleHuns OLLEHOYHBIE CPEACTBA
o NPOMEXXYTOYHOrro Het Ja
NoCTaBJIEHHON 3aja4n C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOI0 MHTe/IeKTa P
OCHOBHbIE NMOJIOXKEHNA HEYETKOWN JIOTUKHU
MK-2.2 AHanu3unpyeT
;%i%en;i:we 3HaTb COBpPEMEHHbIE METOAMKN yrpaBJieHne OLIeHOHbIE CPeacTEa
A NC Ha npeaonpuaTusax HeTexmMmMmmyeckoro P
ynpasneHue UC Ha NMPOMeXyTO4YHOro HeTt Ha
N ANDASTHSX NMPOU3BOACTBA C NMOMOLLbIO CUCTEM KOHTDONS
PEAnp NCKYCCTBEHHOI0 MHTeJJIeKTa P
HedTexnMmyeckoro
npon3BOACTBA
YMeTb 1CM01b30BaTbh COBPEMEHHbIE METOLVKN
OLLeHOYHble CpeacTBa
ynpasneHue VIC Ha npeanpuaTusx
NPOMe)XyTO4YHOro Het Ha
HepTEXMMNYECKOr0 NPOM3BOACTBA C MOMOLLbIO KOHTpONS
CUCTEM NCKYCCTBEHHOMO UHTEJI/IeKTa
BnapeTb HaBblIKaMy UCMOJIb30BaHNA
COBpPeMeHHbIX MeToAuK ynpassieHne NC Ha OLLeHOYHble CpefCcTBa
npeanpuaTnAX HehTEXMMNYECKOro NPOMEXYTOYHOr 0 HeTt Ha
NpPOU3BOACTBA C MOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOI0 MHTeJJIeKTa
3HaTb COBpPEMEHHbIE METOAMKN yrpaBieHne
NC Ha npeanpuaTusax HeyTeXMMMYeCKoro
peanp o TecT Oa Het
NMPOU3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTeJIJIeKTa
YMeTb 1CM01b30BaTh COBPEMEHHbIE METOLVKN
ynpasneHue NC Ha npegnpuaTmax npakTuyeckmne Ia HeT
HeTexmmMmn4eckoro NpPoM3BoACTBa C NMOMOLLbIO | 3agaHna
CUCTEM NCKYCCTBEHHOMO UHTENIEKTa
BnapeTb HaBblKaMy NCMOJIb30BaHNA
COBpPEMEHHbIX MeToauK ynpasneHne NC Ha
npakTnyeckune
npeanpuATNAX HeTEXMMNYECKOT O 3anaHMA Ja HeTt
NMPOU3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTE/IeKTa
YK-1.2 Wicnonb3yeTt 3HaTb MeTOAbl MOUCKa HEODXOAMMOIA
CUCTEMHBIN Noaxon NH(OPMaLMN ANs pelleHns NoCTaBAeHHON TecT fa HeT
ONs pelieHus 3aja4n C NOMOLLbI0 CUCTEM UCKYCCTBEHHOI0
NOCTaBJIEHHbIX 3a4a4y. | nHTennekTa
YMeTb 1CN0Nb30BaTh METOLbI MOUCKa
HeobxoanMon nHgopMauun oas peLleHns npakTnyeckune la Het
MOCTaB/IEHHOW 3a4a4M C MOMOLLbIO CUCTEM EENERTE]
NCKYCCTBEHHOI0 MHTeJIeKTa
BnapeTtb HaBblIKaMy NPUMEHEHUSA CPELCTB
NCKYCCTBEHHOIO MHTEe/IIeKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BOALLNX
BbIMOJIHATL Peasin3aLuio NpoeKkTa Ha BCeX npakTnyeckune fa HeT
3Tanax ero XXW3HeHHOro LMK, a Takxe 3ajaHus

NpVYMEHeHUs NPUKIaAHOro NPOrpaMMHOro
obecneyeHus, HeobxoLMMOro ANs peLeHus
pa3/IMYHbIX 3a4au
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3HaTb MEeTO4bl MOUCKa HeobXxoanMow
MHDOPMALMY ANS PeLleHNs NOCTaBAEHHO

OLleHOYHblE CpencCTBa

NPOMEXXYTOYHOIro HeTt Ha
3aja4dn C MOMOLLbI0 CUCTEM UCKYCCTBEHHOIO
KOHTpONIA
NHTEeNneKTa
YMeTb 1CN0Nb30BaTh METOLbI MOUCKA
Heobxo4nMOW MH(OPMaLLIMN A5 peLleHuns OLIEHOYHbIE CPEACTBA
o NPOMEXXYTOYHOro Het Ja
NMoCTaBJIEHHON 3aja4u C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOI0 MHTEe/IeKTa P
BnapeTb HaBblIKaMy MpUMeHEHNs CPeLCTB
NCKYCCTBEHHOIO MHTE/IeKTa Kak
NpPOrpaMMHbIX CPEACTB, MO3BONSIOLLMNX
OLLEeHOYHbIe CpeacTBa
BbINOJHATL peann3aLmio NpoeKkTa Ha Bcex
NPOMEXYTOYHOr 0 Het [a
3Tanax ero XXM3HeHHOro LMK, a Takxe KOHTDONS
NpUMeHeHUs NPUKAaLgHOro NPorpaMMHOro P
obecneyeHuns, Heo6xoaMMOro ANs peLleHns
pa3nnyHbIX 3a4ad
MawwuHHOoe obyuyeHue. Perpeccus, knaccudukaumus u Knacrepmsauus
MK-2.2 AHanu3unpyeT
&%i%e'\;i:we 3HaTb COBPEMEHHbIE METOLVKM YNpaBieHne OLIeHOHbIE CPeacTEa
A NC Ha npeaonpuaTusax HeTexmMmMmmyeckoro P
ynpasneHue UC Ha NMPOMeXyTO4YHOro HeTt Ha
N ANDASTHSX NMPOU3BOACTBA C NMOMOLLbIO CUCTEM KOHTDONS
PEAnp NCKYCCTBEHHOr0 MHTENNEKTa P
HedTexnMmyeckoro
npoun3BOACTBa
BnapeTtb HaBblkaMy UCMONb30BaHNA
COBpPEMEHHbIX MeToAuK ynpassieHne NC Ha OLleHOYHble CpeaCcTBa
NpeanpuATNAX HeTEXUMNYECKOT O NMPOMEXYTOYHOI O HeT [a
NPOU3BOACTBA C NMOMOLLbIO CUCTEM KOHTpONA
NCKYCCTBEHHOr0 MHTENNEKTa
YMeTb UCM0/1b30BaTh COBPEMEHHbIE METOAMNKM
OLleHOYHble CpeacTBa
ynpasneHune NC Ha npeanpuaTusax
NPOMEe)XyTO4YHOro Het Ha
HepTEXMMMNYECKOr0 NPOM3BOACTBA C MOMOLLbIO KOHTpONS
CUCTEM UCKYCCTBEHHOrO MHTENNEKTa
3HaTb COBPEMEHHbIE METOANKY yrpaBieHune
VIC Ha npeanpusaTusax HeTEXUMNYECKOrO
peanp o TecT Oa Het
NMPOU3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOrO MHTENNeKTa
BnapeTb HaBbIKaMy NCMOJIb30BaHNSA
COBpPEMEeHHbIX MeToamnkK ynpasneHme UC Ha
npakTnyeckue
npeanpuaTnAX HehTEXMMNYECKOro 3a03HMS Oa HeTt
NpPOW3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOrO MHTENNEKTa
YMeTb 1CM0Nb30BaTh COBPEMEHHbIE METOLVKN
ynpasneHue C Ha npeanpuaTusx npakTu4eckune fla Het
HepTexmmMmn4eckoro NpPoM3BoACTBa C MOMOLLbIO | 3agaHuna
CUCTEM NCKYCCTBEHHOMO UHTENIEKTa
YK-1.2 Wicnonb3yeTt 3HaTb MeTOAbl MOUCKa HEODXOAMMOIA
CUCTEMHBIN Noaxon NH(OPMaLMN ANs pelleHns NoCTaBAeHHON TecT fa HeT
LNS peLleHns 3aZla41 C NOMOLLbIO CUCTEM UCKYCCTBEHHOMO
NOCTaBJIEHHbIX 3a4a4y. | nHTennekTa
BnapeTb HaBbikaMyi NPYMEHEHNSA CPELCTB
NCKYCCTBEHHOIO MHTE/IeKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BONSIOLLNX
BbINONHATL peann3aLmio NpoeKkTa Ha Bcex npakTu4eckne Ia Het
3Tanax ero XXM3HeHHOro LMK, a Takxe 3ajaHua
NpUMeHeHUs NPUKAagHOro NPorpaMMHOro
obecneyeHuns, Heo6xoaMMOro ANs peLleHns
pa3nnyHbIX 3a4ad
YMeTb UCM0/b30BaTbh METOAbI MOMCKa
HeobxoanMon nHgopMauun oas peLleHns npakTnyeckune lla Het
MOCTaB/IEHHOW 3a4a4M C MOMOLLbIO CUCTEM EENERTE]

NCKYCCTBEHHOIo NHTENNIEKTa
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3HaTb MEeTO4bl MOUCKa HeobXxoanMow
MHDOPMALMY ANS PeLleHNs NOCTaBAEHHO

OLleHOYHblE CpencCTBa

NPOMEXXYTOYHOIro HeTt Ha
3aja4dn C MOMOLLbI0 CUCTEM UCKYCCTBEHHOIO
KOHTpONS
NHTEeNneKTa
BnapeTb HaBbIKaMy MPUMEHEHNS CPeLCTB
NCKYCCTBEHHOr 0 MHTeJINIeKTa Kak
NPOrpamMMHbIX CPeACTB, MO3BOJIAOLMX
OLEHOYHble CpeacTBa
BbIMOJIHATL peann3aLunio NpoeKkTa Ha BCeX
NPOMe)XyTO4YHOro HeTt Ha
3Tanax ero XXM3HeHHOro LMK, a Takxe KOHTpONS
NPUMeHeHNA NPUKIALHOI0 NPOrpaMMHOro
obecneyeHus, Heo6X0AMMOro A5 peLleHuns
pa3nnyHbIX 3a4ad
YMeTb 1NCN0Nb30BaTh METOAbI MOUCKA
HeobxoAnMon nHGopMaLun ONs peLleHns OLLEHOYHBIE CPEACTBA
o NPOMEXXYTOYHOrro Het Ja
NOCTaBJ/IEHHOW 3aZayn C MOMOLLbIO CMCTEM KOHTDONS
NCKYCCTBEHHOI0 MHTe/IeKTa P
HeWpoHHble ceTn. Mybokue HelMpoHHbIE ceTh
MK-2.2 AHanu3unpyeT
COBPEMEHHble BnapeTb HaBbIKaMy NCMOJIb30BaHNA
MeTOoANKMN COBpPEMEHHbIX MeToauK ynpasneHne NC Ha OLEHOYHble CpeacTBa
ynpasneHue UC Ha npeanpuaTnAX HehTeEXMMNYECKOro NPOMEXYTOYHOr 0 HeTt Ha
npeLnpuaTUsX NpOoV3BOACTBa C MOMOLLbLIO CUCTEM KOHTPOJIA
HedTexnMmyeckoro NCKYCCTBEHHOIO MHTE/IeKTa
npon3BOACTBA
3HaTb COBPEMEHHbIE METOAMKN YrpaBJieHne
OLLeHOYHble CpeacTBa
NC Ha npeanpuaTusax HeyTeEXMMMNYECKOro
NPOMe)XyTO4YHOro Het Ha
NMPOW3BOACTBA C MOMOLLbIO CUCTEM KOHTpONS
NCKYCCTBEHHOr0 MHTeeKTa
YMeTb 1CMN0JIb30BaTh COBPEMEHHbIE METOLUKN
P A OLLeHOYHbIe CpeacTBa
ynpasneHue NC Ha npegnpuaTmax
NPOMEXXYTOYHOIro HeTt Ha
HepTeXMMn4ecKoro NPoM3BoACTBa C MOMOLLbIO KOHTDONS
CUCTEM NCKYCCTBEHHOMO UHTENIEKTA P
BnapeTb HaBbIKaMy NCMOJIb30BaHMNA
COBpPEMEHHbIX MeToauK ynpasneHue NC Ha
npakTnyeckue
npeanpuaTnAX HehTEXMMNYECKOro 3a0aHMS Oa HeTt
NMPOU3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa
3HaTb COBPEMEHHbIE METOAVKN yNpaBJieHne
NC Ha npeanpuaTusax HeyTeXMMMYeCKoro
p a p Cp TecT 'ua HeTt
NPON3BOACTBa C MOMOLLLIO CUCTEM
NCKYCCTBEHHOIO MHTEe/IeKTa
YMeTb 1CM0Nb30BaTh COBPEMEHHbIE METOLVKN
ynpasnerune VC Ha npeanpuaTusx npakTuyeckune la Het
He(hTEXMMMNYECKOr0 NPON3BOACTBA C NMOMOLLbLIO | 3a4aHuUA
CUCTEM NCKYCCTBEHHOMO UHTENIEKTa
BnapeTtb HaBblIKaMy NPUMEHEHUSA CPEACTB
NCKYCCTBEHHOIO MHTE/IeKTa Kak
YK-1.2 Wicnonb3yeTt NPOrpamMmMHbIX CPeACTB, MO3BOAALLNX
CMCTEMHBIA NOAX0L, BbIMOJIHATb peann3aLnio NpoeKkTa Ha BCeX npakTuyeckmne Ia Het
4NA peleHns 3Tarnax ero XXWU3HeHHoro L1Ka, a Takxe 3ajaHua
NMOCTABJIEHHbIX 3a4ay. | NPUMEHeHUs NPUKIaLHOro NPorpaMMHOro
obecneyeHuns, Heo6Xx04MMOro a5 peLleHns
pa3nnyHbIX 3a4ad
3HaTb MeToAbl MONCKa HeobxoanMonm
NH(OPMaLMN ANS pelleHns NoCTaBAeHHON
(opmaumMm Ans p TecT Ha HeTt
33,241 C MOMOLLbI0 CUCTEM UCKYCCTBEHHOI O
NHTENNeKTa
YMeTb CMN0JIb30BaTh METOAbI MOMCKa
HeobxoanMon nHopMaLun ONs peLleHuns npakTnyeckne Ia Het
MOCTaBJIEHHON 3aayn C MOMOLLbIO CUCTEM 3ajaHua

NCKYCCTBEHHOI0 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
NpYIMEeHeHNs NPUKIagHOro NPorpaMMHOro P
obecrnevyeHuns, Heo6xoAVMOro ANs peLleHns
pa3nnyHbIX 3a4ad
3HaTb MeToAbl MoUCKa Heobxoanmon
. OLleHOYHble CpefCTBa
NHOPMaLMKN ANs pelleHns NocTaBaeHHON
NPOMEXXYTOYHOro HeTt Ha
3a[,@41 C NOMOLLbIO CUCTEM UCKYCCTBEHHOIO
KOHTPOJIA
NHTeNNeKTa
YMeTb 1UCM0/1b30BaTh METOLbI MNOMCKa
Heobx0aMMOV MH(OPMaLLIMK A5 peLleHuns OLIEHORHbIE CPEACTBA
o NPOMEXXYTOYHOrro Het Ja
NoCTaBJIEHHON 3aja4n C MOMOLLbIO CUCTEM
KOHTpONIA

NCKYCCTBEHHOI0O MHTENNEKTa
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Tunoesie 3a0aHus Ons npome)Kymquoﬁ ammecmauuu no oucyursuHe

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

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

2026 rog NnPUEMA

(200 npuema Ha obpa3osamersibHyH npoepammy)

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

(wugpp u HaumeHosaHue KomrnemeHyuu(t))

Cneuundmkauma TecToBbIX 3agaHUN

Yucno 3agaHumn

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

OCHOBHble MeToAbl MalUMHHOIO
obyyeHus

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

Tema 2. Cuctembl rny6okoro

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

Knaccudukauma n knactepusauma




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

CueHapvm BbINOJIHEHUA ANArHOCTUYECKUX 3a4aHUN

Twun 3apaHusa

MocnepoBaTenbHOCTb 4EeACTBUA NPU BbINOJIHEHUU 3a4aHust

3agaHue 3aKkpbITOro TMna ¢
OAHO3HA4YHbIM Bbl60pOM
BapuaHTa oTeeTa

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

3agaHue 3akpbITOro Tmna ¢
MHOIro3Ha4HbIM BbI60pOM
BapuaHTOB OTBETA

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

3agaHue 3akpbITOro TMna Ha
yCTaHOBIIEHME COOTBETCTBUS

1. BHMMaTenbHO NpouYnTaTh TEKCT 3a4aHUS U MOHSTh, YTO

B KQ4eCTBe OTBETa OXMAAKTCA Napbl ANIEMEHTOB.

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

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

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

3agaHue 3akpbITOro TMna Ha
yCTaHOBIEeHWe
nocnenosaTenbHOCTU

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

2. BHMaTenbHO npoynTaTth NpeanoXeHHble BapnaHThbl OTBETa.

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

3apaHve OTKpbLITOro Tuna Ha
[AOMOSHeHve

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

. OnpenenuTb Kako MHopMaLmmn He xBaTaer.

. BHeceHue nponyLueHHoro croea.

. 3anucatb B OTBET TONbKO JOMONTHEHME.

3agaHue oTKpbITOro TUNa ¢
pa3BepHYTbIM OTBETOM

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

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

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

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

N =2 ON=2RhRODN




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

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

2. BHumMaTenbHO npoynTaTth NpeanoXeHHble BapnaHThbl OTBETa.

3. BblbpaTb oguH oTBET, Hanbornee BEPHbIN.

4. 3anucaTtb Tonbko BykBy BbIGpaHHOro BapuaHTa oTeeTa.

5. 3anucatb aprymeHTbl, 060CHOBbIBaKOLLME BbIGOP OTBETA

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

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

2. BHMmaTenbHO npoyntaTh NpeanoXeHHbIE BapnaHTbl OTBETA.

3. BbibpaTb HECKOMBKO BEPHbLIX BapMaHTOB OTBETOB.

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

5. Banucatb aprymeHTbl, 060CHOBbIBaIOLLME BbIOOP KAXX4Oro 13 OTBETOB

Cucrema oueHUBaHUA 3agaHnUN

Yka3aHusi No oLeHnBaHUI

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

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

3a npaBurnbHbIM BapuaHT oTBeTa Hauncngetcsa 1 6ann

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

3a npaBuibHbIN BapyaHT oTBeTa Hauucnsietces 1 6ann

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

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

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

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

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

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

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

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

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

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

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

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

TecToBbIe 3aaHUA C KIKOYaMU OTBETOB

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

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




YpoeeHb

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

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

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

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




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

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

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

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

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

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

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

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

3annwuTe BbIGpaHHble BykBbI MO

COOTBETCTBYIOLWUMY LU pamm:
1123

MpouuTaiTe BOoNnpoc u BbibepuTte
BepHbIN OTBeT:

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

A) Makcnmym (max);

B) MuHumym (min);

B) Mpownssenerwne (product);

') Anrebpaunyeckas cymma.

B)

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

MpouuTaiTe BONpoc u Bbibepute
BepHbIN OTBeT:

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

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

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

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

A)

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

MpouuTaiiTe 1 BbIGepuTe ABa
BepHbIX oTBeTa:

YKaxuTe Kakve U3 cnegyomx
YTBEPXOEHMI O HEYETKUX MHOXECTBAX
SIBNSAOTCS BEPHbIMN?

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

B) HeueTkoe MHOXeCTBO MOMHOCTLIO
onucbiBaeTcs cBoen yHKUNen
NPUHAANEXHOCTH;

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

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

3apgaHue
3aKpbITOro TMna ¢
MHOrO3HaYHbIM
BbIGOpOM BapuaHTa
oTBeTa

10.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

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

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

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

") Cucrema CyreHo ¢ NOCTOSIHHbIMU
DYHKUMSMU NPUHAANIEXHOCTH.

3apaHve
3aKpbITOro Tmna c
MHOTrO3Ha4YHbIM
BbIGOpOM BapuaHTa
oTBeTa




YpoeeHb

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

2. NHnymnanuauposaTtb MatpuLy
cTeneHen npuHagnexHocty U
Cny4YanHbIMK 3HAYEHUSIMMU.

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

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




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

16.

MpouynTanTe TeKCT BONpoca n

COOTHeCUTEe TUMbI HeYeTKOro

BbIBOAA C UX XapaKTepuCcTUKaMu:

Twunbl BbiBOAA:

1) Mamdani;

2) Sugeno 0-ro nopsiaxa;

3) Sugeno 1-ro nopsiaxa.

XapaKTepuUCTUKH:

A) 3aknioyeHne — KOHCTaHTa,

Aedasndurkauns — B3BeELLEHHOE

cpenHee;

B) 3akntoueHne — nuHenHasa OyHKUNS

oT BXoAoB, ucnoneayetcsa B ANFIS;

B) 3akntoueHne — HeveTKoe

MHOXeCTBO, Aedasndpukaums — LEHTP

TSDKECTWN.

3anuwuTe BbIGpaHHble BykBbI MOg

COOTBETCTBYHLLMMU UMdpamm:
123

112|383

B|A|B

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
COOTBEeTCTBUA

1

17.

MpouuTaiTe BONpoc u Bbibepute
BepHbIN OTBeT:

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

A) HeuyeTkoe MHOXeCTBO;

B) KoHcTaHTa (4mcno);

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

B)

3apaHve
3aKpbITOro TMna ¢
OOHO3HAYHBIM
BbIGOPOM BapuaHTa
oTBeTa

18.

MpouuTaiTe BONpoc u BbibepuTte
BepPHbIN OTBET:

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

B) MeToa HaumeHbLUMX KBaapaToB
(Least Squares Estimation);

B) MeHeTu4eckuin anroputm;

M) Metog pos yactuy (PSO).

B)

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

19.

MpouuTaiiTe 1 BbIGepuTe ABa
BepHbIX oTBeTa:

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

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

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

B) dedasndukaLums BbINONHAETCA 00
aTana akkymynsaumu;

") Oedasundmkauus He TpebyeTca ans
anroputma MamaaHu.

3apgaHue
3aKpbITOro TMNa ¢
MHOro3Ha4YHbIM
BblGOpPOM BapuaHTta
oTBeTa

20.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

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

A) NtepauunoHHoe obHOBNEHME
LIEHTPOB KNacTepoB.;

3apaHve
3aKpbITOro Tmna c
MHOIFo3Ha4HbIM
BbIGOpOM BapuaHTa
oTBeTa




YpoeeHb

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

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

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

4. Bbibpatb A, Jalowmin HauyyLwyt




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

CPEAHIO METPUKY.

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

26.

MpouuTanTe TeKCT BOonpoca u

COOTHecuTe NOHATUA

perpeccuMoHHOro aHanumsa c ux

onpeaeneHUAMM:

MoHatuns:

1) leTepockegacTUYHOCTD;

2) MynbTUKONNUHeapHoOCTb;

3) CeoboaHbIv uneH (Intercept, Bo).

Onpepnenenus:

A) 3HayeHue 3aBUCUMON NEPEMEHHON

Yy, KOrga Bce He3aBUCUMblE

nepemMeHHble X paBHbl 0;

B) Cutyaums, korga gucnepcums owmnokn

He NOCTOSHHA (3aBMCUT OT X);

B) Bbicokas koppensauunsa mexay

He3aBUCUMbIMU NEPEMEHHBIMM, YTO

NpMBOAMUT K HECTAOMNBHOCTM OLIEHOK

K03 PULMEHTOB.

3anuwuTe BbIGpaHHble BykBbI NOg

COOTBETCTBYHLLMMU Undpamm:
123

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBEHWE
COOTBETCTBUSA

27.

MpounTante Bonpoc u BbiGepute
BepHbIN OTBeT:

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

A) MAE (Mean Absolute Error);

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

N R? (koadhpuULMEHT AeTepMUHaLmm).

B)

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

28.

MpouuTaiiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

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

B) MNpebHeras perpeccus (Ridge) nnu
Lasso;

B) MeTtoa makcumarnsHOro
npasgonopobus;

) MeTog MOMEHTOB.

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

29.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

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

B) NorapudmuposaHme Lenesomn
nepemeHHon (log y);

B) YpnaneHue Bcex BbibpocoB 6e3
aHanuaa;

') YMeHbLleHne pa3mepa oby4vatoLen
BbIGOPKM.

3apaHve
3aKpbITOro Tmna c
MHOIFo3Ha4HbIM
BbIOGOpOM BapuaHTa
oTBeTa




YpoeeHb

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

BbIGOPKM.

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

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

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

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




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

35.

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

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

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

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

5. OTHecCTU KaXkabih OOBEKT K
onwkanwemMy LeHTpy KnacTtepa.

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

2,154,3

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
nocrieqoBaTenbHOC
™

1

36.

MpouuTanTe TEKCT BONpoca n

COOTHeCUTe MeTPUKM KayecTBa

Knaccudmkaumm c nx

onpegeneHUsiMu (onsa 6GuHapHown

Kknaccudukauymm):

MeTpuku:

1) Precision (To4HOCTb);

2) Recall (MonHoTa);

3) Fl-score.

Onpegenexus:

A) Jons npaBunbHO npeackasaHHbIX

NMonoXnTenbHbIX 06bEKTOB cpean Bcex

00bEeKTOB, NpeAckasaHHbIX Kak

nonoxwuteneHele: TP / (TP + FP);

B) CpenHee rapmoHuyeckoe mexay

Precision n Recall: 2 * (Precision *

Recall) / (Precision + Recall);

B) [lons npaBunbHO npeackasaHHbIX

MONOXUTENbHbIX 06 LEKTOB Cpeamn Bcex

pearnbHbIX NONOXUTENbHbLIX 0OBEKTOB:

TP /(TP + FN).

3anuwuTe BbIGpaHHble BykBbI Mo

COOTBETCTBYHOLLMMU Undpamm:
123

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMEHNE
COOTBETCTBUSA

37.

MpouuTaiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

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

B) Knaccudukaums;

B) Knactepusauus;

") CHWKeHne pasmMepHOCTMU.

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

38.

MpounTtante Bonpoc u BbIGepute
BepPHbIN OTBET:

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

A) Precision;

B) Recall;

B) Accuracy;

) F1-score.

3apaHve
3aKpbITOro Tmna c
OOHO3HAa4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa

39.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTA:

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

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

(K-Means)

A) HeobxogmmocTb 3apaHee 3agaBatb
KonunyecTBo knactepos K;

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

B) HeBo3amoXHOCTb paboTbl ¢
KaTeropuanbHbIMy Npu3Hakamu 6e3
KoQupoBaHusi;

') TpebyeT pasameyeHHbIX AaHHbIX A1
0obyyeHus.

40.

MpouuTanTe 1 BbiGepuTe ABa
BepHbIX oTBeTa:

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

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

N K-Means.

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOOpPOM BapuaHTa
oTBeTa

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

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

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

MinMaxScaler).

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

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

4. O6HapyxeHune n obpaboTka
BbIOPOCOB.

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




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

45,

YnopsgouuTe atanbl 06y4eHus
MoAenu MalMnHHOro oby4eHus ¢
yuutenem:

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

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

3241

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
nocrieqoBaTenbHOC
™

1

46.

MpouuTanTe TeKCT BONpoca n

COOTHeCUTEe NMOHATUA MALWMHHOIO

obyueHus ¢ ux onpeaeneHUAMM:

MoHaTus:

1) MNpwnsHak.

2) LleneBas nepemeHHasl.

3) M'mnepnapameTp.

Onpepnenenus:

A) MapameTp Mogenu, KOTOpbIA

yCTaHaBnuBaeTcsa 40 Havana obydeHus

(Hanpumep, rnybuHa gepesa, CKOPOCTb

00y4eHnst) 1 He ONTUMK3NPYETCH B

npouecce o06yyeHus;

B) BxogHas nepemeHHas,

onuceiBarLwas o6bekT (Hanpumvep,

BO3pacT, 40X0f, ropoa);

B) MepemeHHas, koTopyto Moaenb

nblTaeTcs npeackasatb (Hanpumep,

LeHa AoMa, Knacc KnumeHTa).

3anvwuTe BbiGpaHHble BykBbI Mo

COOTBETCTBYIOLLMMU Lcppamm:
112]3

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHWe
COOTBETCTBUSA

47.

MpouuTaiTe BONpoc u Bbibepute
BepPHbIN OTBET:

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

A) Perpeccus ¢ yuutenew;

B) Knaccudukaums c yuntenem;

B) Knactepusauus 6e3 yuntens;

") CHMXeHVe pasMepHOCTW.

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

48.

MpouuTanTte Bonpoc u BbiGepute
BepHbI OTBET:

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

A) KogmpoBaHue kateropmarnbHbIX
NepemMeHHbIX;

B) YaaneHwe BbiGpocos;

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

3apaHve
3aKpbITOro TMNa ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

49.

MpouuTaiTe 1 BbIGepuTe ABa
BepHbIX OTBeTA:

YKaxnTe Kakue 13 nepeymcreHHbIx
onepauuii OTHOCSTCS K MHXUHUPUHTY

3apaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

npu3HakoB (feature engineering) ans
TabNMYHbIX OaHHbIX

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

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

IN) YganeHue cTpok ¢ nponyckamu.

BbIGOpOM BapuaHTa
oTBeTa

50.

MpouuTanTe 1 BbiIGepuTe ABa
BepHbIX OTBeTa:

[ns KOppeKkTHOW OLEHKM KadecTBa
MOAeny MaLMHHOro o0byyeHns
Heobxoanmo:

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

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

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

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

3apaHve
3aKpbITOro TMna c
MHOIFo3Ha4yHbIM
BbIOOpPOM BapuaHTa
oTBeTa

51.

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

ceTblo.

NpPSAMOro
pacrpocTtpaHe
HUA

3apaHve
OTKPbITOro TMna Ha
JonornHeHne

52.

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

o6paTHbIM
pacnpocTpaHe
HUEeM OLLMGKK

3apaHve
OTKPbLITOro TMNa Ha
JornonHeHne

53.

MpouwuTanTe BONpoc u gante
pa3BepHyTbIA OTBET.

MepeuncnuTe KNoYeEBbIE apXUTEKTYPHI
rnyBoKnx HEMPOHHbLIX CeTel

KntoyeBble
apXMTEKTYPbI
rny6okmx
HENPOHHbIX CeTew:
1. CBEpTOYHBIV
Cnow.

2. Cnon nynuHra.

3apaHve
OTKPbLITOrO TMNa ¢
pasBepHyTbIM
OTBETOM

54.

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

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

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

3. MNoaaTb NonyyeHHble 3HaYeHUs Ha
BbIXOOHOWN CrOW.

4. MpunbaBnTb BEKTOP CMmeLleHns b1 k
pesynbTaTy YMHOXEHUS.

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

24,13

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMNEHWE
nocrieqoBaTenbHOC
™

55.

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

4,2,3,1

3apaHve
3aKpbITOro TMNa Ha
YCTaHOBMNEHMNE




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

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

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

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

4. MNopatb ncxogHoe n3obpaxeHne Ha
BXOA, CeTW.

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

nocnenoBaTtesibHOC
™

56.

MNpouunTanTe TeKCT Bonpoca n

COOTHeCUTe apXUTEKTYpbI rnMyb6okoro

06y4YeHUs1 C UX TUNUYHbIMKU

3apavamu:

ApXUTEKTYDBI:

1) LSTM (Long Short-Term Memory);

2) ResNet (Residual Network);

3) Transformer.

TunuyHble 3agayn:

A) MawwuHHBIM NnepeBog, obpaboTka

OJNTMHHbBIX NocrneaoBaTeslbHOCTEN C

BHMMaHuemMm (attention);

B) O6paboTka BpeMeHHbIX psaos,

paboTa ¢ JONMroCPOYHbLIMM

3aBUCMMOCTAMM;

B) My6okne cBepTO4YHbIE CETH C

OCTaTOYHbIMU CBA3SMM ANA

Knaccudukaunmn n3odpaxeHuin.

3anuwwuTe BbibpaHHble BykBbLI MO

COOTBETCTBYHOLUMMU Undpamm:
112|3

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHWe
COOTBETCTBUSA

57.

MpouuTaiiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

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

A) MNepeobyyeHue (overfitting);

B) 3atyxaHue rpagmeHTa B 04eHb
rny0boKux ceTsix;

B) HegocTatok AaHHbIX;

") HenpaBunbHbin BIGOp dyHKLUN
aKTMBaLMWN.

B)

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

58.

MpouuTanTe BOoNpoc u BbIGepuTte
BepHbI OTBET:

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

A) L2-perynapwusauus;

B) Dropout;

B) MakeTHast Hopmanusauus (Batch
Normalization);

I) Early stopping.

B)

3apaHve
3aKpbITOro TMNa ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

59.

MpouuTanTe 1 BbIGepuTe ABa
BepHbIX OTBeTa:

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

A) OHu ucnonb3yoT obyyaemble

3apaHve
3aKpbITOro Tmna c
MHOTrO3Ha4YHbIM
BbIOGOpOM BapuaHTa
oTBeTa




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

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

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

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

") OHun BCcerga ymeHbLuaoT
NPOCTPaHCTBEHHYIO Pa3MepHOCTb
n3o00paXeHus.

60.

MpouuTaiTe 1 BbiIGepuTe ABa
BepHbIX oTBeTa:

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

A) GAN (Generative Adversarial
Network);

B) VAE (Variational Autoencoder);

B) CNN (Convolutional Neural
Network);

N RNN (Recurrent Neural Network).

3apgaHve
3aKpbITOro TMNa ¢
MHOMO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

61.

MpouuTante n gononHute ¢pasy:

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

Harpagon

3apaHve
OTKPbITOro TMna Ha
JonornHeHne

62.

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

LIEHHOCTMU

3apaHve
OTKPbLITOro TMNa Ha
JornonHeHne

63.

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

Knioyesble
3MEMEHTbI
mogaenu obyyeHnst

C nogkpenrieHnem:

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

3apgaHue
OTKpbITOrO TUNa ¢
pa3BepHyTbIM
OTBETOM

64.

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

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

3. BeinonHUTbL AencTBme a B cpeae.

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

2,3,1,45

3apaHve
3aKpbITOro TNa Ha
yCTaHOBMNEHWE
nocreagoBaTenbHOC
™




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

nocnegoBaTenbHOCTU UMdp Yepes
3ansATylo crne.a Hanpaeo.

65.

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

1. Cpepa reHepupyeT HavanbHoe
COCTOSIHME.

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

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

12,34

3apgaHve
3aKpbITOro TMNa Ha
yCTaHOBMEHWE
nocrnegoBaTeNnbHOC
™

66.

MpounTanTe TEKCT BONpoca n

COOTHecUTe NOHATUA OBYy4eHUs C

nogkpenneHueM ¢ ux

onpeaeneHUAMM:

[NoHaTus:

1) NonwuTuka (Policy);

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

3) Onusop (Episode).

Onpepenexus:

A) Mapametp (0 <y < 1),

onpeaensitoLnii, HacKoNbKO areHT

LEeHUT HemeaneHHble Harpagbl Nno

cpaBHeHUIO ¢ ByayLmnmu;

B) 3akoH4YeHHas nocneaoBaTenbHOCTb

B3aMMOLENCTBUN areHTa co cpeaomn oT

HayanbHOro A0 TEPMUHANBHOrO

COCTOSIHUS;

B) Ctpaterus areHTa, otobpaxatoas

COCTOSIHVE Ha AencTBue (Mnu

pacnpegeneHnue BeposiTHOCTEN

OencTBun).

3anuwuTe BbIGpaHHble BykBbI NOg

COOTBETCTBYHLMMU UMdpamMm:
1/2(3

3apaHve
3aKpbITOro TNa Ha
yCTaHOBMEHNE
COOTBETCTBUSA

67.

MpouuTaiiTe BONpoc u BbibepuTte
BEpPHbIN OTBET:

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

A) AreHT Bceraa BbibupaeT aencTaue ¢
MakcumanbHOWM Harpaaou;

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

B) AreHT NONHOCTLIO CriyYanHoO
BbIOMpaeT oencTeus;

") AreHT urHopupyet Harpagay.

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

68.

MpouuTaiTe Bonpoc 1 Bbibepute
BepPHbIN OTBET:

Bydep BocnponsseaeHus onsita
(experience replay) B anroputme Deep

B)

3apaHue
3aKpbITOro TMNa ¢
OAHO3HaYHbIM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

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

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

M) Ons B13yanusaumm npouecca
obyyeHus.

BbIGOpOM BapuaHTa
oTBeTa

69.

MpouuTaiiTe 1 BbiIGepuTe ABa
BepHbIX oTBeTa:

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

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

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

B) Harpapa Bcerga gomkHa 6biTb
NONOXUTENbHON;

IN) Harpapa He BnuseT Ha noBegeHne
areHTa.

3apgaHve
3aKpbITOro TMNa ¢
MHOTrO3Ha4YHbIM
BbIOOpPOM BapuaHTa
oTBeTa

70.

MpouuTaiiTe 1 BbIGepuTe ABa
BepHbIX OoTBeTa:

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

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

B) YnpaeneHue pobotamu
(poboToTexHUKa);

B) Knaccudukaums nsobpaxeHuit Ha
Kollek 1 cobak;

") MporHo3npoBaHne BpeMEHHbIX
psgos ¢ nomoubo ARIMA.

3apaHve
3aKpbITOro TMna ¢
MHOFO3HauYHbIM
BbIGOpOM BapuaHTa
oTBeTa

71.

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

obpaTHbIM
pacnpocTpaHe
HUEeM OLLMGKK

3apaHve
OTKpLITOro TVNa Ha
JornonHeHne

72.

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

Dropout

3apaHve
OTKPbITOro Tmna Ha
AonorniHeHne

73.

MpouwuTanTe BOoNnpoc u gante
pa3BepHyTbIN OTBET.

[awnTte onpepeneHne «rnybokoe
obyueHuer.

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

3apaHve
OTKPbLITOrO TMNa ¢
pa3BepHyTbIM
OTBETOM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

cnoes (rny6okux
apXuTeKTypax).

74.

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

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

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

3. MopaTb nony4veHHble 3HAaYEHUSA Ha
BbIXOOHOWN CrOW.

4. MpnbaBnTb BeKTOp cMeLeHus b1 k
pesynbTaTy YMHOXEHUSI.

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

24,13

3apaHve
3aKpbITOro Tmna Ha
yCTaHOBMNEHWE
nocrnegoBaTeNnibHOC
™

75.

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

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

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

4. Mopatb ncxogHoe n3obpaxeHne Ha
BXO[, CETWU.

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

4,231

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMNEHWe
nocriegoBaTeNlbHOC
™

76.

MpouuTanTe TEKCT BONpoca n

COOTHEeCUTe TUNbl CNOEB HEMPOHHbIX

ceTel C MX Ha3HaYeHMeM:

Tunbl cnoes:

1) CeepTouHbIn crion (Convolutional

Layer);

2) Cnow nynuHra (Pooling Layer);

3) MonHoceAsHbIM cnow (Fully

Connected Layer).

HasHaueHwe:

A) YMeHblUueHne npocTpaHCTBEHHON

pa3MepHOCTN MPU3HaKOBOrO

oTobpaxeHus;

B) Knaccuueckoe coeguHeHne

«Kaxabll ¢ KaxkabiM», 0ObIYHO

MCnonb3yeTcs Ha BbIXoA4e ceTu Ans

MPUHATUS peLLeHns;

B) UsBneyeHne nokanbHbIX

NPOCTPaHCTBEHHbIX NPU3HaKOB C

NMOMOLLbI0 0By4aeMbIX (PUNbTPOB.

3anvwuTe BbIGpaHHble BykBbl MO4

COOTBETCTBYHOLLUMU Ldpamm:
1123

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMEHME
COOTBETCTBUSA

77.

MpounTtante Bonpoc u BbIGepute
BepPHbIN OTBET:

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

A) L2-perynapwusauus;

B) Dropout;

B)

3apaHve
3aKpbLITOro TMna ¢
OAHO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

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

78.

MpounTtante Bonpoc u BbIGepute
BepHbI OTBeT:

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

A) BuHapHas knaccudmkaums;

B) MHoroknaccoBas knaccudukauus
(6onee 2 knaccog);

B) Perpeccusa (npeackasaHve
HENpPEepPbLIBHOIO 3HAYEHUS);

N Knactepusauusi.

B)

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

79.

MpouuTaiTe 1 BbIGepuTe ABa
BepHbIX OTBeTA:

K reHepaTUBHbIM MogensM B
rny6oKom 00y4YeHnn OTHOCATCSA
apXUTEKTYpbI:

A) GAN (Generative Adversarial
Network);

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

N RNN (Recurrent Neural Network).

3apgaHve
3aKpbITOro TMna ¢
MHOFO3HaYHbIM
BbIGOPOM BapuaHTa
oTBeTa

80.

MpouuTanTe 1 BbiGepuTe ABa
BepHbIX OTBeTa:

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

A) MNakeTHasa Hopmanu3auus (Batch
Normalization);

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

B) Mcnonb3oBaHune Tonbko Sigmoid B
KavecTBe PyHKLUM aKkTMBaLmu;

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

3apaHve
3aKpbITOro TMna c
MHOTrO3Ha4YHbIM
BbIOOpPOM BapuaHTa
oTBeTa

81.

MpouuTante n pononHute cpasy:

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

onepauuen
CBEepTKMN

3apaHve
OTKPbLITOro TMna Ha
JononHeHne

82.

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

cnoem
nynuHra

3apaHve
OTKPbLITOro TMNa Ha
[JOMNONHEeHne

83.

MpouuTanTte Bonpoc u nante
pa3BepHyTbIN OTBET.

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

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

3apaHve
OTKPbITOro TMna c
pa3BepHyTbIM
OTBETOM




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

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

84.

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

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

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

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

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

4,231

3apgaHve
3aKpbITOro TMNa Ha
yCTaHOBEHWE
nocrnegoBaTeNnibHOC
™

85.

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

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

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

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

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

4,1,2,3

3apaHve
3aKpbITOro TMNa Ha
yCTaHOBMNEHWe
nocriegoBaTenbHOC
™

86.

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

3apaHue
3aKpbITOro TMNa Ha
yCTaHOBIEHNE
COOTBETCTBUA




YpoeeHb

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

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

A) Dropout (06b14HO B MOMHOCBA3HbIX
cnosix);

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

B) YBenunyeHue konnyecTtsa
CBEPTOYHBIX CMOEB;

") icnonb3oBaHWe ToNbKo OAHOro
bunbTpa B KaXA0M crioe.

3aKpbITOro Tuna ¢
MHOrO3HaYHbIM
BbIGOpPOM BapuaHTa
oTBeTa




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

XapaKkTepucTHKA NMPOLEAYPHI TEKYIIero KOHTPOJS YCIEeBAeMOCTH U IPOMEKYTOYHOM aTTecTaluu
10 JMCHHUIINHE

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

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

IlIxana oneHuBaHuA:

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

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

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

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

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

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

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

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

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

KonndecTBO BEpHBIX OTBETOB:

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

CaMOCTOATCIIbHO UCIIOJIB30BATh yr.Hyﬁ]IGHHBIC 3HaHUA,



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

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

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

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

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

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

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

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

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

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




OcHoBaHueM IJi1 OonpCACICHUA OLCHKM Ha OJK3aMCHE CIYXXUT YPOBCHb OCBOCHUA

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

YcneBaeMoCcTh  Ha

OK3aMCHC  OIIpCACIIACTCA  OLCHKAMMU: «OTIUYHOY,

«YIOBJIETBOPUTEIILHOY; «HE YAOBIECTBOPUTEIBHON.

«XOpomo,

Orenka

Kpurepuu onenuBanus

bamuibHo-
peUTHHTOBAS
OLICHKA

«OTIANYHOY

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

86-100

«Xopouo»

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

61-85

«YIIOBJICTBOPI/ITCJILHO»

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

51-60

«He
YAOBJIETBOPHUTEIbHO»

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

0-50




BBITIIOJTHEHUH KOHTPOJIBHBIX 3aJaHUM,
IIPEyCMOTPEHHBIX padbovel MporpaMMoit

JUCLUILINHBI

HNHuTerpajibHas OLeHKA

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




