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

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHUMUH

Kop mn
HauMeHOoBaHue
KOMMEeTEeHL UM

Kon v HauMmeHOBaHUue
WHAUWKATOPa AOCTUXXEHMUA
KOMMNEeTeHLUuUuu

Pesynbtatbl 0Oy4yeHus
(3HaTb, yMeTb, BnageTb,
COOTHeCeHHble C
MHAMKaTOPaMU OOCTUXKEHUSA
KOMMNeTeHLUH)

MpotheccnoHanbHble KOMNEeTeHL N

He npenycMoTpeHo

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

MK-2.2 AHanusnpyet
COBPEMEHHbIE METOLNKM
ynpassieHve NC Ha
nNpeanpuaTnaX
HeTeEXMMNYECKOro
Npon3BOACTBA

BnageTb HaBblKaMu
NCrMOoJIb30BaHNA COBPEMEHHbIX
mMeToauK ynpasneHue UC Ha
npeanpuaTnax
HedTexnmMmmyeckoro
NpPOn3BOACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
WHTEenNeKkTa

3HaTb COBPEMEHHbIe METOLNKY
ynpasneHue MC Ha
npeanpuaTnaX
HedTexnmMmm4eckoro
NPoun3BOACTBa C NOMOLLbIO
CUCTEM UCKYCCTBEHHOMO
WHTesNeKTa

YMeTb NCMNoJib30BaTh
COBPEMEHHbIE METOANKM
ynpasneHune NC Ha
npeanpuaTusax
HepTexnMmyeckoro
NpoOn3BOACTBa C MOMOLLbLIO
CUCTEM UCKYCCTBEHHOIO
NHTENNeKTa

YHUBepCanbHble KOMMNeTeHL N

YK-1 CnocobeH
OCYLLEeCTBAATb
MOUCK, KPUTUYECKNIA
aHaIn3 n CMHTE3
nHgopmaumn,
NPUMEHATb
CUCTEMHbIN noaxon
ONns pelweHuns
NOCTaBIEHHbIX
3agad

YK-1.2 icnonb3yeT CUCTEMHbIN
noaxon ONns peleHns
MOCTaBJIEHHbIX 3aay

BnaneTb HaBblKaMu
MCMNOJ1b30BaHNS METO0B NMOMCKa
HeobxoanMon nHhopmaumm ans
peLLeHns NOCTaBNEHHON 3aaa4n
C MOMOLLIbIO CUCTEM
NCKYCCTBEHHOI0 UHTE/NEKTa

3HaTb MeToAbl MOMCKa
HeobxoAMMON HopMaLMK ANs
peLleHns NoCTaBAEHHON 3a4auu
C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTE/EKTA




YMeTb 1CM0J1b30BaTh METOAbI
noncka HeobxoanMon
MHGOPMaLMK ANs pelleHns
MOCTaBNEHHON 3a4a4u C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI 0 MHTEe/IeKTa

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpa3oBaTesibHOW NPOrpamMMbl

MecCTo AMCUMNINHBI (MOLYyNs) B CTPYKType obpa3oBaTesibHON Nporpammbl: 6a3oBas 4YacTb

Kop,
KoMmn
eTeHu,
umn

MpepwecTByowWwme AUCLUNINHBI

MapannenbHo ocBaMBaeMble
OUCLUNJIUHDI

Mocnepylowmne oUCLUNIAUHDI

MK-2

NH®opMaLIMOHHbIe TEXHOIOM NN 1
nporpaMmmmnpoBaHne

WEB TexHonoruu;
VIHTennekTyanbHble CUCTEMbI U
TEXHOI0r NN

WEB TexHonoruu; AHanus
NHMOPMaLIMOHHbIX MPOEKTOB
HepTexnMm4yeckoro NPon3BoACTBa;
ba3oBble TEXHOJIOrNN 1 NPOLLECCHI;
basbl gaHHbIX; BbINoJIHEHME ©
3aLMTa BbIMYCKHOM
KBannuKaLnoHHom paboTbl;
3awmTa nHpopmaumu;
VIHTerpupoBaHHble CUCTEMbI
aBTOMaTM3auUun Ons ynpaBneHns
6r3Hec-npoueccamn B
He(hTeXMMUYECKOM NPOUN3BOACTBE;
VHdopmaumoHHoe obecneyeHne
3KOHOMUWKW NpeanpusaTumsa
He(TeEXMMMNYECKOro Npon3BoACTBa;
NH®MopMaLMOHHbIe CUCTEMBI
3N1EeKTPOHHOIr0 LOKyMeHToobopoTa
He(hTeEXMMMNYECKOro NPOn3BOACTBA;
KoprnopaTusHble MHGOPMaLNOHHbIe
CeTN HepTEXMMUNYECKOTO
npon3seoncTaa; KopnopaTuBHble
NH(OPMaLMOHHbIE CUCTEMBI
He(TeEXMMMNYECKOro Npon3BoACTBa;
MopennpoBaHue; HafexHoCTb
cuctem; OpraHusaumsa n
niaHnupoBaHue
ABTOMATU3MPOBAHHbIX
npoun3BoACTB; MakeTbl MPUKAaAHbIX
nporpamm; MpoekTupoBaHue
BbIYNCJINTESIbHBIX CUCTEM U
KOMIMJIEKCOB B HE(PTEXVMUYECKOM
nponseoncTae; Npons3BoACTBEHHasA
npakTuKa: TeEXHOJIOrnyeckas
(MpoeKTHO-TeXHoIornYeckas)
npakTuka; CucrtemHoe
nporpaMmHoe obecrneyeHune

YK-1

NHMopMaLMOHHbIe TEXHOIOM N 1
nporpaMmmupoBaHue; MaTemMaTunKa;
OCHOBbI CUCTEMHOr0 aHaNn3a;

®usunka; Punocodus

ALlanTuBHbIE MHPOPMALIMOHHO-
KOMMYHWKALMOHHbIE TEXHOJIOMUUK;
YyebHas npakTuKa: NpoeKTHas
npakTuka

BbINMONHEHME U 3aLLMTa BbIMYCKHOM
KBanMuKaLnoHHom paboTbl;
YyebHas npakTuKa: NpoeKTHas
npakTuka

3. O6beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4YeCKUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenopaBateneM (No Buaam y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYI0 paboTy

obyuatowmxcs




5 cemecTp
Bcero yacos
yacos /
. / 4acoB B
Bup yuebHon paboTbl - 4acoB B
3N1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM
¢dopme
AypuTopHas KOHTaKTHasa pabota (Bcero), 8 8
B TOM 4ucne:
Jlekunn 4 4
[pakTnyeckmne 3aHATUSA 4 4
CamocTosaTenbHas paborta (Bcero), 62 62
B TOM 4ucne:
NnoAroToBKa K 3a4eTy 22 22
NMoAroToBKa K JIeKLINAM 20 20
NoAroToBKa K NPakTUYECKUM 3aHATUAM 20 20
KoHTponb 2 2
WToro: yac 72 72
UToro: 3.e. 2 2

4. Copep>xaHue AUCLUNINHBI (MOayNna), CTPYKTYpPUPOBaHHOE MO TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJZIMYeCTBa akafieMU4eCKUX 4YacoB U BUAOB
y4yeOHbIX 3aHATUMH

Bupbl yuebHOM
Harpysku u ux
Ne HammeHoBaHMWe pasaena AUCLUNIIUHDI TPYAOEMKOCTb, Hachl
paspena
n3|np|n3|cec|Beero
yacoB
BBeneHne B CKYCCTBEHHbIA UHTENIEKT U OCHOBHbIE METO/bI
1 210121 22 26
MallnHHOro obyyeHnsa ana paboTbl ¢ TaBANYHBIMU SAHHBIMM
2 CncTemsbl rnybokoro obyyeHuns 110 1] 20 22
3 ObyyeHue c nogkpenaeHnem 1101 1|20 22
Koutponb| 0 | O | O 0 2
Utoro| 4 | O | 4 | 62 72
4.1 Copep>xaHue NEeKLNOHHbIX 3aHATUHN
KonuyectBo
No HauMeHoBaHUe Copep>xXaHue neKkuum yacos /
TeMa nekuuu (nepeyeHb ANAAKTUYECKNX €AUNHWLL: 4acoB B
3aHATUA pasgena .
pacCcMaTpUBAEMbIX NMOATEM, BOMPOCOB) | 3/IEKTPOHHOM
cphopme

5 cemecTp




BeeneHue B
NCKYCCTBEHHbIN
NHTENNEKT ”
OCHOBHble
MeToabl
MaLUNHHOIO
obyyeHunsa ana
paboThl C
TabanYHbIMK
JaHHbIMK

BeeneHune B
NCKYCCTBEHHbIN
NHTENNEKT ”
OCHOBHble
MeToabl
MaLlVHHOIO
obyyeHuns ons
paboThl C
TabJIMYHBIMY
JaHHbIMK

OCHOBHble 3a4a4m CUCTeM
NCKYCCTBEHHOIO MHTEJ/IEKTA.
Knaccugukaums, knactepmnsauyms,
perpeccus. Tunbl MalMHHOIO 0byYeHNs:
C yuutenem, 6e3 yyntens, C YaCTUYHbIM
NpUBJIEYEHNEM YyunTeNs, 0byyveHmne ¢
nogkpenneHnem. Knaccngpumkaumsa Ha
npuMepe anroputma k-6amxanwmnx
cocepen (kNN) [OnumnoHanbHO: BbICTpbIN
nonck bavxanwmx cocegei.]. MeTpmku
OLEHKW KNacCcmurKaLumn: noaHoTa,
TO4YHOCTb, F1, ROC, AUC. BanupaunoHHas
n TecToBas Bbibopka. Kpocc-Banmaaums.
PaboTa ¢ KaTeropumaabHbIMU
npu3Hakamu. Perpeccus. MeTpuknu
oueHku perpeccumn: MSE, MAE, R2 -
KO3(hpMUMeHT aeTepMmHaummn. JinHenHas
perpeccus, NoJIMHOMMabHas perpeccus.
MepeobyyeHne n perynapusauus,
rpebHeBas perpeccus, LASSO, Elastic
Net. JInHenHble Mogenn gns
Knaccuurkauum. NepuenTpoH,
JIOTUCTNYECKas perpeccus,
NOJIHOCBSA3HbIE HEMPOHHbIE CETH,
CTOXaCTUYECKNI FrPagNeHTHBbIN CNYCK 1
obpaTHOe pacnpocTpaHeHne rpagneHTa.
Perynspusaumnsa MMHENHbIX MOOenen
Knaccudmkaummmn. Knactepmsaums. k-
means, k-means++, DBSCAN,
arsoMepaTMBHas KnacTepusauus.
MeTpuKn OLLEeHKIN KnacTepmnsaunn.
ANropnTMbl, OCHOBAHHbIE Ha NMPUMEHEHUN
pellatowmx aepesbes. Kputepun
pa3feneHns ysna: MHQOPMaLNOHHbIN
BbINIPbILW, KpUTepuin JKnHn. AHcambin
peLlatoLLmx AepeBbeB: Cay4alHbIn nec,
rPaaneHTHbIN ByCTUHI. MeTon OnopHbIX
BEKTOpOB. Mpamasn n obpaTHasd 3agada.
OnpefeneHune onopHbIX BEKTOPOB.
AnepHbIN TptoK. HanBHbIN BaeCoBCKMiA
KnaccugukaTop. MeToabl OLEHKN
pacnpenenieHns npusHakos. EM-
aNrOpuUTM Ha NpMMepe CMecu rayccuaH.

Cucrtemsb
rnybokoro
obyyeHuns

Cucrtemsl
rnybokoro
0by4eHuns

HelpoHHble ceTn. ®yHKUUM ownbKu
HENPOHHBLIX CeTEN 1 0byyeHme C
nomoLblo 0bpaTHOro pacnpocTpaHeHus
rpagueHTa. MoHATne 63T4a 1 INOXN.
PaboTa ¢ n3obpaxeHnsaMu C MOMOLLbIO
HelpOHHbIX ceTe. CBEPTOYHbIE
HenpoHHble ceTu. Onepauunmn CBEPTOK,
max-pooling. MonynspHble apxXnuTeKTyphbl
CBEPTOYHbIX HEMPOHHBIX ceTen: AlexNet,
VGG, Inception (GoogLeNet), ResNet.
TpaHcepHoe obyyeHune. ObpaboTka
TekCToB. PaboTa C eCcTeCTBEHHbIM
A3bIKOM C MOMOLLbI HENPOHHLIX CETEN.
BekTopHble NpeacTaBieHns Ana TekcTa:
word2vec, skipgram, CBOW, fasttext.
PeKkyppeHTHble HEMPOHHble ceTu, LSTM,
GRU. TpaHchopmepsbl, BERT, GPT.




MoHsATUS areHTa, cpenbl, COCTOAHUS,
LENCTBUW 1 Harpagbl. PyHKLMA
LLeHHocTu cocTosaHma (Value function) u
byHKUMS KavecTBa genctens (Qfuntion).
OnTMmM3auus CTpaTerny C NOMOLLbIO

ObyuyeHue ¢ ObyuyeHme ¢ v
3 MaKCUMU3aLLUN PYHKLUMIA LEHHOCTA U 1
nogkpenneHneM | nogkpensieHnem
KayecTBa. Q-obyyeHue. nybokoe
obyyeHune ¢ nogkpenneHmem. Deep Q-
Networks, Actor-critic. 1ns ypoBH$
akcnepTHbI: REINFORCE, A2C, PPO,
DDPG.
WToro 3a cemecTp: 4
UToro: 4
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATUS He peanusyoTCs.
4.3 Copep>XaHue NPaKkTUYeCKUX 3aHATUN
KonuuecTtso
Tema Copep)xaHue NPaKTUYeCKOro 3aHATUA yacos /
Ne HaumeHoBaHue
NpaKTU4ecKoro (mepeyeHb ONBAKTUHECKUX eQUHNLL: 4acos B
3aHATUA paspena _
3aHATHA paccMaTpuBaeMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
cdopme
5 cemecTp
MeTogabl paboTbl ¢ Tabanuamm B Python.
Arperauus v BU3yanu3sauns LaHHbIX.
lMpoBeLeHMe NepBMYHOro aHa n3a
LaHHbIX icnob30BaHWe 1 CpaBHEHKE
BBegeHune B BBeneHue B anropuTMoB Knaccuukaumm: kNN,
NCKYCCTBEHHbIN | NCKYCCTBEHHBIA | pellatolime gepesbs U ux aHcamobnu,
WUHTENNIEeKT ” NHTENNEKT 1 NOrNCTUYECKan perpeccus.
OCHOBHble OCHOBHble icmonb30BaHme 1 OLleHKa afropnTMoB
1 MeTobl MeTobl perpeccum. Monbop oNTUManbHbIX 5
MaLUMHHOI O MaLUVHHOr O napamMeTpoB perpeccuu.
obyyeHns ons obyyeHns pns ONTMMM3aLMOHHbIE 3afa4K 1N UX
paboTbi C paboTbl C peweHuna. Nonbop runepnapameTpos
TabAnYHbIMK TabanyHbIMK anropuTMa € NOMOLLbIO METOL0B
LaHHbIMK LaHHbIMK onTuMmsauuu. NMporpammHo-
aJIropuTMUYecKoe 0CBOEHUe MaTepuana
MeToabl 6e3rpaAneHTHON ONTUMN3ALINN:
CNyYanHbIn nouck, hill climb, oTxur,
reHeTUYECKNI anropuTMm.
Knaccndmkaums nsobpakeHuin n
CncTemsl Cuncremsl TpaHcgepHoe 0byyeHne PaboTa ¢
2 rnybokoro rnybokoro TeKCTaMu U UX BEKTOPHbIMU 1
obyyeHuns obyyeHns npencTaBieHnsaMn TekcToB MporpaMmHo-
aNropuTMMYeCKoe 0CBOEHME MaTepuana
06yuennte ¢ 06yuenne ¢ MprmeHeHne Q-Netvyorks ON4a peleHmns
3 NPOCTbIX OKPYXeHui. MporpamMMHo- 1
noakpensieHneM | nogKpenaeHnem
aJIropuTMUYeCcKoe 0CBOEHUe MaTeprana
UToro 3a cemecTp: 4
Wtoro: 4




4.4. Copep>XaHue CaMOCTOATEIbHOU PaboTbl

HauMmeHoBaHue
paspena

Bup,
CaMOCTOATEJNIbHOW
paboThl

Copep>xaHue CaMOCTOATENIbHOMN
paboTbl
(mepeyeHb ANOAKTUYECKUX € ANHULL:
paccMaTpUBaeMbIX MOATEM, BONPOCOB)

KonuyectBo
yacos

5 cemecTp




BeepneHve B
NCKYCCTBEHHbI
WUHTENNEKT U OCHOBHbIE
MeTOoLbl MaLUMHHOIO
obyyeHuns ona pabotel ¢
TabANYHbIMY faHHbIMY

MOArOTOBKA K
3aveTy

OCHOBHbI€ 3334 CUCTEM
NCKYCCTBEHHOr 0 MHTEJIIeKTa.
Knaccugurkaums, knactepusaumns,
perpeccus. Tunbl MalIMHHOro obyyeHns:
C yuntenem, 6e3 yuymtens, € YHaCTUYHbIM
npuBaedYeHneM yuntens, obyyeHune c
nogkpernseHnem. Knaccugpmkaumns Ha
npuMepe anroputMa k-6amxanmx
cocenen (kNN) [OnumoHanbHO: BeICTpbIN
nouck bavxanwmx cocenen.]. MeTpuku
OLLEHKU KJlaccudukaumm: noaHoTa,
TOo4YHOCTb, F1, ROC, AUC. BanngaumoHHas
1 TecToBas BblibopKa. Kpocc-Banugauus.
PaboTa ¢ KaTeropunanbHbIMK
npu3sHakamu. Perpeccus. MeTpuku
oueHku perpeccumn: MSE, MAE, R2 -
KO3(ppMUNEHT AeTepMuUHaunn. JINHenHas
perpeccus, NoJIMHOMMUasbHasa perpeccus.
MepeobyyeHune n perynapusaums,
rpebHeBas perpeccus, LASSO, Elastic
Net. JInHenHble mogenn ons
Knaccugurkauum. MNMepuenTpoH,
NorucTuyeckas perpeccums,
MOJIHOCBA3HbIE HEMPOHHbIE CeTH,
CTOXaCTUYECKUIN FPaANEHTHbIN CMYCK 1
obpaTHOe pacnpoCTpaHeHNe rpagneHTa.
Perynspu3auma MMHenHbIX mogenen
Knaccugmkauuun. Knactepusauyms. k-
means, k-means++, DBSCAN,
arsiomepaTuBHasA KnacTepum3sauus.
MeTprKKN OLLEeHKN KnacTepu3saumm.
ANropuTMbl, OCHOBaHHbIE Ha NMPUMEHEeHNUN
pellaowmx gepesses. Kputepun
pa3sfeneHns ysna: UHGOPMaLOHHbIN
BbIMIPbIW, KpUTEpUuin IxnuHn. AHCambm
pellatoLmx aepeBbeB: CyYalHbIi Jiec,
rpagneHTHbIN ByCTUHN. MeTo OMOpPHbIX
BEKTOPOB. Mpamas n obpaTHas 3ajava.
OnpepesieHne OnopHbIX BEKTOPOB.
AnepHbI TpoK. HanBHbIM 6anecoBCKui
KnaccugurkaTop. MeToLbl OLLEHKN
pacnpeneneHunsa npmusHakos. EM-
aJIrOpPUTM Ha NMpumepe cMecu rayccumaH.
MeTogabl paboThl ¢ Tabnmuamm B Python.
Arperauns n BU3yanmsauns aHHbIX.
[MpoBefeHMe NepBNUYHOIro aHaIn3a
JaHHbIX icnonb30oBaHMe 1 CpaBHeHUe
anropuTmoB knaccudukaumm: kNN,
pewlatolie nepesbs 1 Ux aHcambnu,
NOrNCTUYECKas perpeccus.
icnonb30oBaHWe 1 OLEHKa afiropuTMoB
perpeccun. NMoabop onTUMabHbIX
napamMeTpoB perpeccum.
ONTYMU3aLMNOHHbIE 3a4a4K 1N UX
peweHwns. Moabop rmnepnapameTpos
anropmMTMa C NOMOLL b MeTo40B
onTumMmnsauuu. NMporpamMmmHo-
anropnuTMmMYeckoe 0CBOEHWe MaTepuana
MeToabl 6e3rpagueHTHON ONTUMMU3aALUN:
CNyYanHbIi nouck, hill climb, oTxur,
reHeTUYEeCKUN anropuTMm.
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BBeneHue B
NCKYCCTBEHHbIN
WHTENNEKT N OCHOBHbIE
MeTOAbl MaLUMHHOMO
obyyeHuns ona paboTsl C
TabNMYHbIMN AaHHBIMK

NMoAroTOBKa K
JleKLmam

OCHOBHbI€ 3334 CUCTEM
NCKYCCTBEHHOr 0 MHTEJIIeKTa.
Knaccugurkaums, knactepusaumns,
perpeccus. Tunbl MalIMHHOro obyyeHns:
C yuntenem, 6e3 yuymtens, € YHaCTUYHbIM
npuBaedYeHneM yuntens, obyyeHune c
nogkpernseHnem. Knaccugpmkaumns Ha
npuMepe anroputMa k-6amxanmx
cocenen (kNN) [OnumoHanbHO: BeICTpbIN
nouck bavxanwmx cocenen.]. MeTpuku
OLLEHKU KJlaccudukaumm: noaHoTa,
TOo4YHOCTb, F1, ROC, AUC. BanngaumoHHas
1 TecToBas BblibopKa. Kpocc-Banugauus.
PaboTa ¢ KaTeropunanbHbIMK
npu3sHakamu. Perpeccus. MeTpuku
oueHku perpeccumn: MSE, MAE, R2 -
KO3(ppMUNEHT AeTepMuUHaunn. JINHenHas
perpeccus, NoJIMHOMMUasbHasa perpeccus.
MepeobyyeHune n perynapusaums,
rpebHeBas perpeccus, LASSO, Elastic
Net. JInHenHble mogenn ons
Knaccugurkauum. MNMepuenTpoH,
NorucTuyeckas perpeccums,
MOJIHOCBA3HbIE HEMPOHHbIE CeTH,
CTOXaCTUYECKUIN FPaANEHTHbIN CMYCK 1
obpaTHOe pacnpoCTpaHeHNe rpagneHTa.
Perynspu3auma MMHenHbIX mogenen
Knaccugmkauuun. Knactepusauyms. k-
means, k-means++, DBSCAN,
arsiomepaTuBHasA KnacTepum3sauus.
MeTprKKN OLLEeHKN KnacTepu3saumm.
ANropuTMbl, OCHOBaHHbIE Ha NMPUMEHEeHNUN
pellaowmx gepesses. Kputepun
pa3sfeneHns ysna: UHGOPMaLOHHbIN
BbIMIPbIW, KpUTEpUuin IxnuHn. AHCambm
pellatoLmx aepeBbeB: CyYalHbIi Jiec,
rpagneHTHbIN ByCTUHN. MeTo OMOpPHbIX
BEKTOPOB. Mpamas n obpaTHas 3ajava.
OnpepesieHne OnopHbIX BEKTOPOB.
AnepHbI TpoK. HanBHbIM 6anecoBCKui
KnaccugurkaTop. MeToLbl OLLEHKN
pacnpeneneHunsa npmusHakos. EM-
aJIrOpPUTM Ha NMpumepe cMecu rayccumaH.

BeepneHuve B
NCKYCCTBEHHbI
WHTENNEKT U OCHOBHbIE
MeTOobl MaLUMHHOIO
obyyeHuns ona paboTbl C
TabANYHbIMY faHHbIMY

NnoAroToBKa K
NPaKTN4YeCKNM
3aHATNAM

MeTogabl paboThl ¢ Tabnmuamm B Python.
Arperaums n Bu3yanm3aums LaHHbIX.
[MpoBefeHMe NepBNUYHOIro aHaIn3a
JaHHbIX icnonib30BaHMe 1 CpaBHeHUe
anropnTmoB knaccudunkaumm: kNN,
pellatkoLe OepeBbsa U nx aHcambu,
NOrNCTUYECKas perpeccus.
icnonb30BaHWe 1 OLEHKa afiropuTMoB
perpeccun. NMoabop onTUManbHbIX
napameTpoB perpeccuu.
ONTYMU3aLMNOHHbIE 384341 1N UX
peweHus. Moabop rmnepnapameTpos
anropmMTMa C NOMOLL b MeTO40B
onTumMmnsauuu. NMporpamMmmHo-
anropnuTMmMYeckoe 0CBOEHWe MaTepuana
MeToabl 6e3rpagneHTHON ONTUMMU3aALUN:
CNyYanHbIA nouck, hill climb, oTxur,
reHeTU4YEeCKUN anropuTMm.
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Cuctembl rnybokoro
obyyeHuns

MOArOTOBKA K
3aveTy

HellpoHHble ceTn. PYHKLMM OWNOKM
HeMpPOHHBIX CeTen n obyyeHne ¢
noMoLLblo 06paTHOro pacnpocTpaHeHns
rpagueHTa. MoHsTMe 63T4a 1 3noXK.
PaboTa ¢ n306pa)keHnamMm ¢ MOMOLLbIO
HeMpPOHHLIX ceTen. CBepTOYHbIe
HelpoHHble ceTn. Onepaunn CBepPTOK,
max-pooling. MonynsapHele apXuTeKTYpbl
CBEPTOYHbIX HEMPOHHbIX ceTen: AlexNet,
VGG, Inception (GooglLeNet), ResNet.
TpaHcgepHoe oby4veHune. ObpaboTka
TeKCcToB. PaboTa C ecTecTBeHHbIM
A3bIKOM C MOMOLLbI0 HENPOHHbIX CeTeN.
BekTopHble NpefAcTaBneHns 414 TeKCTa:
word2vec, skipgram, CBOW, fasttext.
PekyppeHTHble HelpoHHbIe ceTu, LSTM,
GRU. TpaHcdopmepsl, BERT, GPT.
Knaccudmkaumus nobpaxxeHuin un
TpaHchepHoe obyyeHme PaboTa C
TeKCTaMM 1 UX BEKTOPHbLIMU
npeacTaBAeHNAMN TeKCTOB NporpaMMHo-
aJiIropuTMUYECKoe 0CBOEHNe MaTeprana

CucteMmbl rnybokoro
obyyeHuns

noAroToBKa K
nekynam

HelnpoHHble ceTn. PyHKLMM OLWNOKM
HEeMpPOHHLIX CeTen n obyyeHne ¢
nomoLLblo 0bpaTHOro pacnpocTpaHeHns
rpagueHTa. MoHsaTMe 63T4a 1 3noXK.
PaboTa c n3obpakeHnsmm ¢ NOMOLLbLO
HelpPOHHLIX ceTen. CBepToYHbIe
HelpoHHble ceTn. Onepaunn CBepPTOK,
max-pooling. MonynapHele apXUTEKTYpbI
CBEPTOYHbIX HEMPOHHbIX ceTen: AlexNet,
VGG, Inception (GooglLeNet), ResNet.
TpaHcgepHoe obyyeHne. ObpaboTka
TeKCToB. PaboTa C eCcTeCcTBeHHbIM
A3bIKOM C MOMOLLbIO HENPOHHbIX CeTew.
BekTopHble NpefAcTaBneHns AN TeKCTa:
word2vec, skipgram, CBOW, fasttext.
PeKkyppeHTHble HePOHHbIe ceTn, LSTM,
GRU. TpaHcgopmepsl, BERT, GPT

Cnctembl rnybokoro
oby4yeHuns

noaroToBKa K
NnpPakKTn4eCcknm
3aHATUNAM

Knaccudmkaumus nsobpaxxeHuin n
TpaHchepHoe obyyeHme PaboTa C
TeKCTaMM 1 X BEKTOPHbLIMU
npeacTaBAeHNAMN TeKCTOB MporpaMMHo-
aJiropuTMUYECcKoe 0CBOeHNe MaTepuana/
MpumeHeHne Q-Networks ons pewenuns
NPOCTbIX OKPYXKeHWI. MNporpamMMHo-
aJiropuTMUYECcKoe 0CBOEHNe MaTeprana

Oby4eHue ¢
nooKpenaeHnem

MOArOTOBKA K
3aveTy

MoHATMA areHTa, Cpepbl, COCTOAHMS,
OeNnCcTBUn 1 Harpagbl. PyHKLUS
LeHHocTn cocTosaHns (Value function) un
yHKUMA KavecTBa genctens (Qfuntion).
OnTuMM3auma cTpaTermm ¢ NOMOLLLIO
MaKCUMmnsaumm yHKLMIA LEHHOCTN 1
KayecTBa. Q-0by4yeHune. Inybokoe
obyyeHune ¢ noakpenneHnem. Deep Q-
Networks, Actor-critic. ns ypoBHs
akcnepTHbIA: REINFORCE, A2C, PPO,
DDPG.
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Oby4eHue ¢
NnooKpenIeHnem

NMOArOTOBKA K
Jlekumam

MoHATMA areHTa, Cpepbl, COCTOSHMS,
OeNCTBUA N Harpadbl. PYHKLNS
LeHHocTn cocTosHua (Value function) un
(byHKUNS KavecTBa genctama (Qfuntion).
OnTummM3auma cTpaTermm ¢ NOMOLLbIO
MaKCMMU3aLUUn QYHKLNA LEHHOCTM 1
KavyecTBa. Q-0byyeHune. Inybokoe
obyyeHune ¢ noakpenneHuem. Deep Q-
Networks, Actor-critic. ns ypoBHs
akcnepTHbIn: REINFORCE, A2C, PPO,
DDPG.

Oby4eHue ¢
NnoaKpernaeHnem

NnoAroToBKa K
NPaKTN4YeCKNM
3aHATUAM

MNpumeHeHne Q-Networks ans peweHns
NPOCTbIX OKPY>XeHMI. MporpaMMHo-
a/IrOPUTMUYECKoe 0CBOEHNe MaTepurala

UToro 3a ceMecTp:

62

WUToro:

62

5. MepeyeHb yueOHOW nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO 0becneyeHus no

AucuunnuHe (Mmoaynio)

Pecypc HTb
Ne Bubnuorpacduyeckoe onucaHue Camry
n/n P (36C CamrTy,
IPRbooks n T.4.)
OcHoBHasa nuTepaTypa
BeeneHune B HENPOHHble ceTu; UHTepHeT-YHUBepcuTeT
1 NHdopmaumnoHHbix TexHonoruu (MHTYWUT), Ain MNMun Ap Meauna, 2020.- DNEKTPOHHbIN
Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||89426
/3BneyeHune 3HaHU MeToAaMM MaWNMHHOIo obyyeHns; N3gaTenbCcTBo .
) DNEKTPOHHbIN
2 | KOxHoro hegepanbHOro yHmusepcuteTta, 2022.- Pexxum goctyna: acvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||131448 Pecyp
3 NicKycCTBEHHbIE HENPOHHbIe ceTu; A M Ap Megua, 2021.- Pexxum DNEKTPOHHBbIN
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||108228 pecypc
icKycCTBEHHbIE HENPOHHbIE ceTu; M3gaTenbckun Jom MACKC, 2022.- y
. DNEKTPOHHbIN
4 | Pexxum poctyna: g
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks|[129880 Pecyp
5 O6y4yeHune c nogkpenneHmem: seegeHne; OMK Mpecc, 2020.- Pexxum DNIEKTPOHHbIN
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||125182 pecypc
[lononHuTeNbHasA MTepaTypa
6 Python n aHanu3 gaHHbIX; MNpogobpaszosaHue, 2019. - Pexxum focTtyna: DNEKTPOHHBbIN
http://www.iprbookshop.ru/88752.html pecypc
7 Python. ObpaboTka maHHbIX; N3paTenscteo KHUTY, 2022.- Pexxum DNEKTPOHHBIN
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||129220 pecypc
bubnnoteka Keras - MHCTpyMeHT rnybokoro oby4yeHuns. Peannsaums
8 HENPOHHbIX ceTen ¢ nomoLlblo bubnnotek Theano n TensorFlow; MK DNEKTPOHHBIN
Mpecc, 2018.- Pexxum poctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||124983
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Busyanuzauus gaHHeix B Python. PaboTa c bubnnoTtekon Matplotlib;
9 | M3patensctBo KHUTY, 2022.- Pexxmum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||129225

DNEKTPOHHbIN
pecypc

Noen mawmnHHoro oby4veHns: ot Teopun K anroputmam; MK Mpecc, 2019.-
10 | Pexxum pocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||125114

DNEKTPOHHbIN
pecypc

3BneyveHmne 3HaHUIN MeToAaMy MaWMHHOrO obyyeHuns; N3naTenscTBo
11 | KOxxHoro thegepanscHoOro yHusepcuteTa, 2022.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||131448

DNEeKTPOHHbIN
pecypc

Kak y4uTCs MalivHa: peBosiioLna B 061acTu HENPOHHBIX ceTel 1 riybokoro
12 | obyyeHus; AnbnmHa MPO, 2021.- Pexxum focTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||131617

DNEKTPOHHBIN
pecypc

ObpaboTka gaHHbIX B Python. OcHoBbl paboThl ¢ bubnnoTekon Pandas;
13 | N3paTenscTtBO KHUTY, 2022.- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||129244

DNIEKTPOHHBIN
pecypc

ObyuyeHue ¢ noakpenneHnem Ha PyTorch: cbopHuk peuentos; AMK Mpecc,
14 | 2020.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||126247

DNIEeKTPOHHbIN
pecypc

OCHOBbI UCKYCCTBEHHOI0 MHTeNNeKTa; JlabopaTopus 3HaHui, 2020.-
15 | Pexxum pgocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||98551

DNIEKTPOHHbIN
pecypc

HocTtyn obyyvatowmxcs kK 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpencTBOM NEKTPOHHOMN
NH(OpMaLMOHHON 0bpa3oBaTeNbHON Ccpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposto.

6. NMepevyeHb MHPOPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLLECTBJIEHUU
obpasoBaTenbHOro npouecca No gucuuniauHe (Moaysnio), BKJlOYas nepeyeHb
nporpaMMHoro obecne4yeHus

Mpwn NpoBeAEHNN NEKLMOHHbIX 3aHATUIA NCMONb3YyEeTCS MynbTUMeLNAHOe 060pyaoBaHME.
OpraHun3oBaHo B3anMogencTeme oby4atollerocs n npenogaBaTens C UCMOJIb30BAaHNEM 31€KTPOHHON
NH-hopMaLMoHHON 0bpa3oBaTeNibHOM Cpedbl YHUBEPCUTETA.

Ne Cnocob
HauMeHoBaHue MpoussopuTesnb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
2 | Microsoft Office 2013 Microsoft . JINLEH3NOHHOE
(3apybexHblii)
3 | Anaconda 3 (Python 3, jupyter 6.3.0) Anaconda y Caoboaro
(3apybexHbii) pacrnpocTpaHaemoe

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALLUOHHOU ceTU «VIHTepHeT»,
npogeccMoHanbHbIX 6a3 AaHHbIX, UHPOPMALUMOHHO-CNPABOYHbIX CUCTEM

No
n/n HauMmeHoBaHue KpaTtkoe onucaHue Pexum pocTtyna
Poccuinckmne 6a3bl
1 |eLIBRARY.ru http://www.eLIBRARY.ru/ AaHHbBIX
OrpaHnU4yeHHOro
nocTyna

14


http://www.eLIBRARY.ru/

KoHcynbTaHTMNOC Poccuinckune 6asbl

2 (MpaBoOBblE OOKYMEHTHI) - http://www.consultant.ru/ LaHHbIX
poctyn c K B OrpaHnU4yeHHOro
MegounaueHTpe (aya. 42) JocTyna

Poccuinckune 6a3bl

INEeKTPOHHO-6ubImoTeYHas ) . NaHHbIX

3 cucteMa IPRbooks http://www.iprbookshop.ru/ OrpaHNYyeHHOro
focTyna

Poccuinckune 6asbl
dNneKTpoHHasA bubnmoTeka e e I NaHHbIX

4 V3maHNi CamrTy http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe OF PaHINEHHOrO
focTyna

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

JleKuMOHHbIe 3aHATUSA

AyaunTopma Ne 302

YyebHas ayauTopma ANa NpoBefeHNs 3aHATUIN NEKLMOHHOro Tuna.

NomelleHne oCHaLLEHO:

NpoeKTop, MOHOBOK, 3KpaH;

MMeeTCs BbIXO[ B CeTb IHTepHeT; C LOCTYMNOM B 31eKTPOHHYI0 NH(OPMaLMoHHO-06pa3oBaTe/ibHY0 cpely
CamI'TY;

yyebHan mebenb: 22 cTona, 44 CTyna; CTON U CTYN ANA npenofaBaTens, kadenpa,

[l0CKa ayanTopHas

MpakTuyeckue 3aHATUA

Aynntopusa Ne 102

AyonTopusa ons npakTUYeCKMX Y CEMUHAPCKUX 3aHATUN, TEKYLLEr0 KOHTPONSA 1

NPOMEXYTO4YHOM aTTecTaumn (ana nHeannpos v nuy OB3)

[MomelleHMe ocHaleHo: KOMMbOTep B KOMMJIEKTE 8 WT., KOMMbIOTEP B KOMMIeKTe 14 wT. , umeeTcs
BbIXOA B C€Tb VIHTEPHET; 1 C LOCTYMOM B 3/IEKTPOHHYI0 MH(DOPMaLMOHHO-06pa3oBaTenbHY0 cpesy
CaMmI'TY; yyebHasi mebenb: 23 KOMMNbIOTEPHbLIX CTOJNI0B, 23 Kpecna-koMopT, 6 y4eHnYyecknx napT, 12
YYEHMNYECKUX CTYJIbEB, CTOJI U CTYN NpenofaBaTens

CamocTosATeNbHas pa60Ta

Aynntopusa Ne 212

YyebHas ayamTopus Oas NpoBefeHNs KYpCcoBOro NPOeKTUPOBaHMA FPyMnMnoBbIX 1

NHONBUAYANbHbIX KOHCYIbTALWA 1 CaMOCTOSATENbHON paboThl 0byYatoLwmxcs

[omMelleHme oCcHalLeHo:

npv HeobXoANMOCTW NCMONbL3YIOT HOYTOYK 4 WT.;

NMEeeTCa BbiIXO4 B CeTb WHTEpHET; C OOCTYNOM B 3JIEKTPOHHYI MHHOPMaLUOHHO-06pa3oBaTeNbHYIO
cpeny CamlTY

cneunanusnpoBaHHasa mebenb: 4 yYyeHn4ecknx cTona (2 noc. MecTa), 8 y4eHNYeCKNX CTYJIbeB, CTON U CTYN ANS
npenogasaTens..
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http://www.consultant.ru/
http://www.iprbookshop.ru/
http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=

Aynntopusa Ne 304

YyebHaa ayamTopus as camocToaTebHOW paboThl 0byyatowmxcs.

[omelleHme oCcHalLeHo:

npn HeobXoAMMOCTU NCMONb3YIOT HOYTOYK 4 LWT;

MMEeeTCa BbiIXO4 B CeTb WHTepHET; C HOCTYNOM B 3JIEKTPOHHYI MHGOPMaLUOHHO-06pa3oBaTeNbHYIO
cpeny CamlTy;

YyebHas mebenb: 8 cTonoB, 16 CTyNbeB, CTON 1 CTYN 414 NpenojaBaTens

9. MeToaunyeckue matepuansl

MeToanyeckue pekomMeHgauunn rpun pa60Te Ha JIeKUuunu

[l0 NeKunmn CTyaeHT O0JKEH NMPOCMOTPETh Y4ebHO-MEeTOANYECKYIO U HAayYHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvawwmmcs coobllaeTcs TeMa NeKLumK, NaaH, BONpPoChl, noajexawiune
PacCMOTPEHNIO, OOBOAATCA OCHOBHbIE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, coobliaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO NPOCAYLWMBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenseH B MamsaTu. MNpnucTynas K CayLaHnio HOBOro y4ebHoro
MaTepuana, nosie3HO MbICJIEHHO YCTAHOBUTL €ro CBSA3b C paHee M3yyeHHbiM. Chens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMmo Bcieq 3a
npenofasaTtenemM yMeTb BblAeSIATb OCHOBHbIE KaTerophmn, 3aKOoHbl U oNpeaendaTb X coaep>XXaHue, I'Ip06J'IeMbI,
npennofiaraTb UX BO3MOXHbIE PELLUEHMNS, OOKa3aTeNbCTBa U BbiBOAbI. OCyLLECTBAAS TaKyl paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEKTUPOBaAHNE U AalbHeNlee
n3yyeHue.

KoHCcnekTupoBaHne nekuun nossonseT obpaboTaTh, CMCTEMATM3NPOBATbL M Jyylle COXPaHUTb
NoJsly4yeHHy MHdopMauno C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAaHOBUTb B MaMsATU OCHOBHbIE,
coaepKaTesbHble MOMEHTbI. TUnnYyHasa ownbka, coBepluaemMas 0byyatoWwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHME
peyn npenofasaTens. Kak npasBuno, Npu 3anucu «CJ0BO B C/I0OBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHMe,
aHann3 N cuHTe3 uHpopmauumn. OTbrpas HY>KHY MH(OPMALILIO, FTNaBHbIE MbIC/K, NPO6AEMbI, peLleHns 1
BbIBOAbI, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTbL €ro TakuM 06pa3oMm, YTobbl MOTOM MOXKHO ObIJI0 IEFKO B HEM
pa3obpaTbCs. XKenaTtenbHO 0CTaBMTb B paboynx KOHCMEKTaX MoJs, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 pPEeKOMeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWME MaTepuan MPOCAYLWAaHHONW NleKuumn, a Takxe
nogyepkmBatowme ocoby BaXKHOCTb TEX UMM MHbIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NEKLUN
paboTa Haf KOHCMEKTOM He MOXXET CHMTATbCs 3aBepLleHHON. Hy>XXHO ellle BOCCTaHOBUTb OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOr ObIThb
MCMOJIb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOOXOAUMBIA A8 CAMOCTOSTESIbHOM PaboThI.

MeToan4yeckme pekoMeHaaLmm npy NoaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUSA N0 AUCLMUMINHE NPOBOAATCA B LIeNIAX BbIpaboTKM MPaKTUYECKMX YMEHUA 1
npnobpeTeHns HaBLIKOB B peLleHn NPothecCMoHas bHbIX 3a4ay.
PekoMeHAayeTCs cnenyrowas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MNAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT COoLEep)XaHue
npensoXeHHON TEMbI;
2. npopaboTKa KOHCMEeKTa NeKkunu;
3. YTeHMWe peKOMeHA0BaHHOM NUTepPaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay 1 ap.

MoaroToBka 0by4atoLWEerocs K NPakTUYECKOMY 3aHATUIO NMPOU3BOANTCS MO BOMpPocaM, pa3paboTaHHbIM
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ONS KaXKLOW TeMbl NMPakKTUYECKUX 3aHATUIA U (MAK) Nekuuin. B npouecce NoaroTOBKU K MpakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe peKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTyAeHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie Wnn BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMaHMWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie ©
MHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT CIOXKHOCTY NpeasiaraeMbix 3alaHui, Lenen 3aHaTus, obLien noaroToBKM
obyyaLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns nam nepsoe OenCTBUe,
nnn ykasaTb obLllee HanpaBieHne paccyxaeHwuir. MonyyeHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[EeKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeTogn4yeckme pekoMeHgaUnmM Mo BbIMOJHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHuszaumnsa camocToAaTeNbHOW paboTbl 06y4YaLWMXCA OPUEHTUPYETCSH Ha aKTUBHbIE METOLb
OBJlafl€HNA 3HaHWAMMW, pa3BUTME TBOpPYECKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHMIO C y4EeTOM NOTPeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbiMM NocobusMm, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepranaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOLOM MOJTYHEHNS
LOMONIHUTENbHbIX 3HAaHWUIA, MO3BONAET 3HAYUTEIbHO aKTUBM3UPOBATHL MPOLLECC OBAAaAEHUS UHGOpMaLnen,
crnocobecTByeT 6onee rnyboKOMy YCBOEHMIO M3yYaeMoro Mmatepuana. Bce HOBble MOHATUSA MO N3y4aeMon TeMe
HeobX0AMMO Bbly4MTb HAaU3YCTb M BHECTWU B F10CCapUin, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havana
N3y4YeHunsa Kypca.

CamocTosiTeNbHas paboTa peanmlyeTcs:

® HernocpeaCcTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATU;

® Ha NIeKLUUsX, NMPaKTUYECKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCY/bTaLMax No y4ebHbIM BOMPOCaM, B XO04€e TBOPYECKUX KOHTAKTOB, NMpW JMKBUAALAN
3a40J)KEHHOCTEN, Npy BbINOJHEHWN UHAWBUAYANbHbIX 3a4aHuUiA U T.4.;

e B 6ubNMoTeKe, AOMa, Ha Kadenpe npu BbIMONHEHUN 0ByYalOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajav.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWwmMMCs CcaMoCToAaTenbHON paboThl ABAseTCS
3JIEKTPOHHas UHGOopMaLnOHHO-06pa3oBaTebHaa cpeda yHuBepcuTeTa, KoTopas obecnevymBaeT AOCTYN K
y4yebHbIM nnaHaM, paboymm nporpamMmaMm AUCUUNAUH (MOLYyNen), NPakTUK, K W3AaHUAM 3N1EKTPOHHbIX
B61bNNOTEYHBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPencCcTB No AUcuUNIMHe (Moaynio)

@®OH[ OLLeHOYHbIX CPeACTB NpefcTaB/ieH B NpuaoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

61.B.1.01.15 «CnucTeMbl NCKYCCTBEHHOIO
NHTeNneKTa»

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

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums
dopMa obyueHus
Fop Havyana NoAroToBKU

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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09.03.01 NHbopMaTUuKa 1 BblHUCNTESIbHASA
TexHuKa

NHdopMaTrKa 1 BbIHMCNTENIbHAA TEXHUKA B
He(pTeXMMNYECKOM NPOM3BOACTBE

Bbakanasp

3ao04Has

2024

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

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

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

722

3a4eT C oueHKom




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

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHUMUH

Kop mn
HauMeHOoBaHue
KOMMEeTEeHL UM

Kon v HauMmeHOBaHUue
WHAUWKATOPa AOCTUXXEHMUA
KOMMNEeTeHLUuUuu

Pesynbtatbl 0Oy4yeHus
(3HaTb, yMeTb, BnageTb,
COOTHeCeHHble C
MHAMKaTOPaMU OOCTUXKEHUSA
KOMMNeTeHLUH)

MpotheccnoHanbHble KOMNEeTeHL N

He npenycMoTpeHo

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

MK-2.2 AHanusnpyet
COBPEMEHHbIE METOLNKM
ynpassieHve NC Ha
nNpeanpuaTnaX
HeTeEXMMNYECKOro
Npon3BOACTBA

BnageTb HaBblKaMu
NCrMOoJIb30BaHNA COBPEMEHHbIX
mMeToauK ynpasneHue UC Ha
npeanpuaTnax
HedTexnmMmmyeckoro
NpPOn3BOACTBA C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0
WHTEenNeKkTa

3HaTb COBPEMEHHbIe METOLNKY
ynpasneHue MC Ha
npeanpuaTnaX
HedTexnmMmm4eckoro
NPoun3BOACTBa C NOMOLLbIO
CUCTEM UCKYCCTBEHHOMO
WHTesNeKTa

YMeTb NCMNoJib30BaTh
COBPEMEHHbIE METOANKM
ynpasneHune NC Ha
npeanpuaTusax
HepTexnMmyeckoro
NpoOn3BOACTBa C MOMOLLbLIO
CUCTEM UCKYCCTBEHHOIO
NHTENNeKTa

YHUBepCanbHble KOMMNeTeHL N

YK-1 CnocobeH
OCYLLEeCTBAATb
MOUCK, KPUTUYECKNIA
aHaIn3 n CMHTE3
nHgopmaumn,
NPUMEHATb
CUCTEMHbIN noaxon
ONs pelweHuns
NOCTaBIEHHbIX
3agad

YK-1.2 icnonb3yeT CUCTEMHbIN
noaxon ONns peleHns
MOCTaBJIEHHbIX 3aay
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BnaneTb HaBblKaMu
MCMNOJ1b30BaHNS METO0B NMOMCKa
HeobxoanMon nHhopmaumm ans
peLLeHns NOCTaBNEHHON 3aaa4n
C MOMOLLIbIO CUCTEM
NCKYCCTBEHHOI0 UHTE/NEKTa

3HaTb MeToAbl MOMCKa
HeobxoAMMON HopMaLMK ANs
peLleHns NoCTaBAEHHON 3a4auu
C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTE/EKTA




YMeTb 1CM0J1b30BaTh METOAbI
noncka HeobxoanMon
MHGOPMaLMK ANs pelleHns
MOCTaBNEHHON 3a4a4u C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI 0 MHTEe/IeKTa

MaTpuua cCOOTBETCTBUA OL,EHOYHbIX CPEeACTB 3aMnJlaHUPOBaHHbIM pe3yJibTaTaM

obyyeHus

Kop mHgukaTopa
BOCTUXXEHUsA
KOMMeTeHU U

Pe3ynbTaTbl 00y4eHus

OueHo4YHbIe
cpepncTBa

TeKyLiun
KOHTpOA
b
ycneBae
MOCTH

Mpomex

yToYHas

aTTecray,
us

BeepneHue B VICKyCCTBEHHbIﬁ UHTEeNNeKT U OCHOBHbIe MeTOoA4 bl MAalUUHHOIO Oﬁy‘lEHHﬂ ana paGOTbI C

Tab/IMYHBLIMU BAHHBIMU

MK-2.2 AHanusnpyeTt
COBpPEMEHHbIe
MeTOAUKM
ynpasneHue VC Ha
npeanpuaTrax
HeTexnMn4eckoro
Npon3BOACTBA

BnapeTtb HaBbIKaMy UCMOJIb30BaHUS
COBPEMeHHbIX MeToAuK ynpaeneHune UC Ha
NpeanpuaTNaxX HehTeXMMNYecKoro
MPOV3BOACTBA C MOMOLLbLIO CUCTEM
MCKYCCTBEHHOr 0 UHTENNEeKTa

OLLeHOYHbIE CPEeACTBa
NPOMEXYTOYHOr 0
KOHTpONIA

HeTt

Oa

3HaTb COBpPEMEHHbIE METOAMKN yrpaBJieHne
NC Ha npeanpuaTusax HeTexmmMmmyeckoro
Npon3BOACTBA C NMOMOLLbIO CUCTEM
NCKYCCTBEHHOIo NHTENNIEKTa

OLLeHOYHbIE CPEeACTBa
NMPOMEXYTOYHOI O
KOHTpO/IS

Het

Oa

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

OLLeHOYHbIE CPEeACTBa
NPOMeXyTO4YHOro
KOHTpONS

HeTt

Ha

BnapeTb HaBblKaMy UCMOJb30BAHMA
COBPEMEHHbIX MeToaMK ynpasneHune VC Ha
npeanpuaTusax HeTexuMn4eckoro
MPOU3BOACTBA C MOMOLLLIO CUCTEM
NCKYCCTBEHHOr0 UHTEIIEKTa

npakTn4yeckne 3agayn

Oa

HeT

3HaTb COBPEMEHHbIE METOAMKN YyrpaBJieHne
NC Ha npeanpuaTusax HeyTeXMMMYeCKoro
NPoV3BOACTBa C MOMOLLbLIO CUCTEM
NCKYCCTBEHHOr0 MHTeNeKTa

npakTn4eckmne 3andaydin

Oa

HeT

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

npakTn4yeckmne 3agayn

Oa

HeT

YK-1.2 Nicnonb3yeTt
CUCTEMHbIN MOaXo.
4NS pelieHns
MOCTaBJIeHHbIX 3ada\

YMeTb 1CM0/Ib30BaTh METObl MOMCKA
Heobx0aMMoN NHGOPMALMN A5 PeLLeHNS
NMoCTaBJ/IEHHOW 33434/ C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr0 UHTEJINEKTa

npakTn4yeckmne 3agaydin

Oa

HeT

3HaTb MeToAbl MONCKa HeobxoanMon
NH(OPMaLMK ANs peLleHns NoCTaBAeHHON
3aZla4M C MOMOLLbIO CUCTEM UCKYCCTBEHHOIO
NHTeNNeKTa

npakTn4yeckmne 3agaydin

Oa

HeTt

BnapeTb HaBbiKaMy UCMOJb30BaHNSA METO/L0B
noucka HeobxoAnMon nHpopMaLun ans
peLleHns NoCTaBEHHON 3a4a4n C MOMOLLbIO
CUCTEM UCKYCCTBEHHOI0 UHTENIIEKTA

npakTn4eckmne 3adaydin

Ha

HeT
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YMeTb 1UCMoJib30BaTh METOAbI MOUCKa
HeobxoauMoNn nHoPMaLMK ANs PELLEHNS

OLleHOYHblE CpencCTBa

. NPOMEXXYTOYHOIro HeTt Oa
NMOCTaB/EHHOM 3a[a4yu C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOIO MHTEe/IeKTa P
3HaTb MeTO bl MONCKa HEObXoanMOom
NH(OPMaL M ANs pelleHns NoCcTaBAeHHON OLEHO4HBIE CPEACTBA
NPOMEXXYTOYHOro HeTt Oa
334341 C MOMOLLbIO CUCTEM UCKYCCTBEHHOIO
KOHTpONSA
NHTEeNNeKTa
BnapeTtb HaBblKaMi UCMOJIb30BaHNS METO0B
. OLEHOYHbIe CpeacTBa
nomcka HeobxoanmMon nHpopmaLmmn gns
o NPOMEXYTOYHOr 0 HeTt Ha
peLleHns NocTaBIeHHON 3a4a4mM C MOMOLLbIO KOHTDONS
CUCTEM NCKYCCTBEHHOIO MHTE/IEKTA P
Cuctembl rnybokoro obyveHus
MK-2.2 AHanu3mpyeTt
BPEMEHHbI
coBpeEME € 3HaTb COBPEMEHHbIE METOAMKN YrpaBJieHne
METOOUKN OLleHOYHbIe CpeacTBa
NC Ha npeanpuaTusax HeyTeEXMMMNYECKOro
ynpasneHue UC Ha NMPOMeXyTO4YHOro HeT Oa
NMPOW3BOACTBA C MOMOLLbIO CUCTEM
npeanpuaTuax KOHTpONA
NCKYCCTBEHHOr0 MHTeNNeKTa
He(hTeXMMUYECKOro
npoM3BOACTBA
YMeTb 1CN0/b30BaTb COBPEMEHHbLIE METOANKN
P A OLLeHOYHbIe CpeacTBa
ynpasneHve NC Ha npeanpuaTmax
NPOMe)XKyTOo4YHOro Het [a
He(TEXMMMNYECKOrO MPOU3BOACTBA C NMOMOLLbIO KOHTDONS
CUCTEM NCKYCCTBEHHOMO UHTENIEKTA P
Bnapetb HaBblkaMy NUCMOJIb30BAHMNS
COBpPEMEHHbIX MeToanK ynpasneHne NC Ha OLEHOYHble CpeacTBa
npeanpuATUAX HeyTEXMMMNYECKOr 0 NPOMEXXYTOYHOr 0 HeTt Oa
NMpPOU3BOACTBA C MOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOr0 MHTeNeKTa
3HaTb COBPEMEHHbIE METOAMKN yrNpaBJieHne
NC Ha npeanpuaTusax HeyTeXMMmMYyeCckoro
npakTnyeckne 3agayu Oa HeT
NPOM3BOACTBa C MOMOLLbIO CUCTEM
NCKYCCTBEHHOIO MHTE/IeKTa
YMeTb 1CM01b30BaTh COBPEMEHHbIE METOLVKN
npasaeHne NC Ha npeanpusaTuax
ynp peanp npakTnyeckune 3aga4yu Oa HeT
He(hTEXMMMNYECKOr0 NMPON3BOACTBA C NMOMOLLbIO
CUCTEM NCKYCCTBEHHOIO MHTEJ/IEKTA
BnapeTtb HaBblKaMy UCMOJIb30BaHMNA
COBpeMeHHbIX MeToauK yrnpasneHne NC Ha
npeanpuATUAX HeyTeEXMMNYECKOr 0 npakTUyeckne 3agayu Ha HeTt
NPOV3BOACTBa C MOMOLLbLIO CUCTEM
NCKYCCTBEHHOr0 MHTE/NIeKTa
YK-1.2 Nicnonb3yeTt YMeTb 1CMNonb30BaTbh METOAbl MOUCKaA
CUCTEMHbIN MoaXo HeobxoonmMon nHopMaLMn 4S9 PeLIeHNS
Axon A . hopmaLmm Ans p npakTuyeckune 3aga4yu Oa HeTt
ONs pelleHus NMoCTaB/IEHHOM 3aayl C MOMOLLbIO CUCTEM
MOCTABJIEHHbIX 33434 | UCKYCCTBEHHOrO MHTENEKTa
BnapeTtb HaBblKaMW UCMOJIb30BaHNS METOA0B
novncka Heobxoaumon nHgopmauum gns
A o opmauun A npakTuyeckne 3agayu Ha HeTt
peLleHns NocTaBAeHHOW 3a4a4m C MOMOLLbIO
CUCTEM UCKYCCTBEHHOIO MHTEJIEKTa
3HaTb METO/bl MOUCKA HEObXoanMon
NHGopMaLMN ANS peLleHns NocTaBaeHHON
(popmauun Ans p npakTUyeckne 3agayu Ha HeTt
3aja4n C MOMOLLbI0 CUCTEM UCKYCCTBEHHOIO
NHTEeNNeKTa
YMeTb 1CMNob30BaTb METOAbI MONCKA
. OLEHOYHbIE CpeacTBa
HeobxoanMon nHGopMauun oNs peLleHuns
o NPOMEXXYTOYHOro Het [a
NMOCTaB/EHHOMN 3aa4u C MOMOLLbIO CUCTEM
KOHTpONSA

NCKYCCTBEHHOI0 MHTENNEKTa
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BnapeTtb HaBbIKaMy UCMOJIb30BaHNS METO0B
noucka Heobxoammon nHopmauuy ons

OLleHOYHblE CpencCTBa

o NPOMEXXYTOYHOIro Het [a
peLleHns NocTaBieHHOW 3a4a41 C MOMOLLbIO KOHTDONS
CUCTEM NCKYCCTBEHHOMO UHTENIEKTA P
3HaTb MeTOAbl MOUCKA HEOOXOAMMOIA
NHGopMaLMN AN pelleHns NoCTaBeHHOW OLIEHOYHbIE CPEACTBA
NPOMEXXYTOYHOro HeTt Ha
3aja4u C NOMOLLbI0 CUCTEM UCKYCCTBEHHOI0
KOHTPOJIA
NHTEeNneKTa
OGyuyeHue c nogKpenjaeHueMm
MK-2.2 AHanu3mpyeT
COBPEMEHHbLIE 3HaTb COBpPEMEHHbIE METOAMKN yrpaBJieHne
MeTOAMNKN OLIEHOYHble CPeacTBa
NC Ha npeanpuaTusax HeTexmmMmmyeckoro
ynpasneHue UC Ha NMPOMeXyTOYHOro HeTt Ha
N0 ANDASTHSX NMPOU3BOACTBA C NMOMOLLbIO CUCTEM KOHTDONS
PEAnp NCKYCCTBEHHOI0 MHTeJJIeKTa P
HedTexnMmyeckoro
npon3BOACTBA
YMeTb 1CM01b30BaTh COBPEMEHHbIE METOLNKN
OLleHOYHble CpeacTBa
ynpasneHue VIC Ha npeanpuaTusx
NPOMe)XyTO4YHOro Het Ha
HeTeXMMNYECKOro NPOM3BOACTBA C MOMOLLbIO KOHTpONA
CUCTEM UCKYCCTBEHHOMO UHTEJI/IEKTa
BnapeTb HaBblKaMy UCMOJIb30BAHNSA
COBpPEeMeHHbIX MeToAuK ynpassieHne NC Ha OLleHOYHble CpefCcTBa
npeanpuaTnAX HehTEXMMUYECKOro NPOMEXYTOYHOr 0 HeTt Ha
NMpPOW3BOACTBA C MOMOLLbIO CUCTEM KOHTPOJIA
NCKYCCTBEHHOI0 MHTeJJIeKTa
3HaTb COBPEMEHHbIE METOAMKN yrpaBieHne
NC Ha npeanpmaTusax HeTeXMMmNYeCcKoro NpaKTUYecKme 3a4a4n la HeT
NMpPOU3BOACTBA C MOMOLLbIO CUCTEM P
NCKYCCTBEHHOI0 MHTEeJIJIeKTa
YMeTb 1CM0/1b30BaTh COBPEMEHHbIE METOLVKN
npassieHne NC Ha npeanpuaTmax
ynp PEAMP npakTnyeckne 3agayu Ha Het
HeTexMMmn4eckoro NpPoM3BoACTBa C MOMOLLbIO
CUCTEM NCKYCCTBEHHOMO UHTENIEKTa
BnapeTb HaBbIKaMy NCMOJIb30BaHNA
COBPEMEHHbIX MeToauK ynpasneHune NC Ha
NPeanpuATUAX HedTeXnMmn4yeckoro npakTu4eckune 3agadn Ja HeTt
NpPOU3BOACTBA C MOMOLLbIO CUCTEM
NCKYCCTBEHHOIO MHTE/IeKTa
YK-1.2 icnonb3yeTt 3HaTb MeTOAbl MOUCKA HEOOXOAMMOI
CMUCTEMHBIA MOAXO0 NHGopMaLMKN AN pelleHns NoCcTaBNeHHOW
AXOA (opmauwu ans p npakTyeckne 3agayn Oa HeT
ANA pelleHns 3aja4n C NOMOLLbI0 CUCTEM UCKYCCTBEHHOI0
NMOCTaB/IEHHbIX 3a4a4 | nHTennekTa
YMeTb 1CM0Nb30BaTh METOLbI MOUCKA
HeobxoanMon nHgopMauun oas peLleHns
A . hopmaLmm Ans p npakTuyeckune 3aga4yu Oa HeTt
NMoCTaBJIEeHHON 3aja4y C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTeJIeKTa
BnapeTb HaBblKaMy UCMOJIb30BaHNSA MeTOLOB
noucka Heobxoammon nHopmauuy ons
A . (bopmaLn A npakTuyeckune 3agadu Ja HeTt
peLleHns NocTaBAeHHOW 3a4a4m C MOMOLLbIO
CUCTEM NCKYCCTBEHHOMO UHTEJSIeKTa
3HaTb MeToAbl MOUCKa Heobxoanmon
A A . OLLeHOYHbIe CpeaCcTBa
NH(OPMaLMKN ANS pelleHns NocTaBaeHHON
NPOMe)XyTO4YHOro Het [a
3aja4n C MOMOLLbI0 CUCTEM UCKYCCTBEHHOIO
KOHTPOJIA
NHTEeNnneKkTa
YMeTb 1CM01b30BaTh METOAbI MOUCKA
. OLleHOYHble CpeacTBa
HeobxoanMOV MHGOPMaLLMK A5 peLleHuns
o NPOMEXXYTOYHOro Het [a
NMOCTaBJIEHHON 3aja4n C NOMOLLbI0 CUCTEM
KOHTPOJIA

NCKYCCTBEHHOI0 MHTENNEKTa

22




BnapeTb HaBblKaMy UCMOJIb30BaHUA METOL0B
noucka HeobxoAnMon HpopMaLun ans
peLleHus NoCTaBAEHHON 334341 C MOMOLLbIO
CUCTEM UCKYCCTBEHHOIO UHTENIIEKTA

OLLeHOYHbIE CPeACTBa
NPOMeXyTO4YHOro
KOHTpONS

HeTt

Oa
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Hanpasnenue noarorosku 09.03.01 UTHOOPMATUKA 1 BbIUMCIIMTEJIbHAS TEXHUKA
(MHOOPMATUKA U BBIUMCIIMTEJIBHAA TEXHUKA B HEGTEXUMUYECKOM

[IPOU3BOJICTBE)

Huctumnmuaa: «CUCTEMbBI MICKYCCTBEHHOI'O MHTEJIEKTA»

HepequL KOMHGTCHHI/Iﬁ U MHIUKATOPOB OJOCTHIKCHUA KOMHGTGHHHﬁ, JUIA OLICHKH

c(hOpMUPOBAHHOCTH KOTOPBIX UCTIOJIb3yeTcst JaHHbIH @OC

Kon n HammMeHOBaHMe Kox m HauMeHOBaHUe HHAUKATOPA J0CTHKEHU A
KOMIIEeTECHIIMHU KOMIIETECHIIMH, peajiu3yeMble TUCLUIIIMHOM
[IK-2 CniocoGeH BBINOJHATH [1K-2.2 Arainim3upyer COBpEMEHHBIE METOIUKH YIIPABICHUE
paboTHI U yIpaBiIeHHE N C Ha npennpusTusIX HepTEXUMUUYECKOTO MTPOU3BOJICTBA

paboTamu 1Mo
co3/IaHUIO(MO U (DUKAITIN) T
comnpoBoxaeHuto MC,
ABTOMATU3UPYIOLIUX 3a0a4U
OPraHU3aI[MOHHOTO YIIPABIICHUS
1 OM3HEC-TIPOIIECCH B

He(pTexXuMHUIECKOM
MIPOU3BOJICTBE
Howmep Coneprkanue Bompoca [IpaBuiIbHBIN OTBET Ha 3aJ]aHUE
3a/laHus
1. BriGepuTe npaBuIbHBIN BapUaHT OTBETA. A
3anaua — IIPOTHO3 Ha OCHOBE
BBIOOPKH OOBEKTOB C Pa3TUIHBIMH
MpU3HAKAMU.
A) perpeccumu

B) knaccudukarun
C) knacrepusanuu
D) unentuduranus

BriGepure npaBMIIbHBII BapuaHT OTBETA. B
3angaua — MOJTy4eHHUE
KaTeropHajJbHOTO OTBETAa HA OCHOBE HabOpa
MIPU3HAKOB.

A) perpeccun

B) knaccnpukanum

C) knacrepuzanuu

D) unentuduxanus

Bribepure npaBuiIbHBIN BapUaHT OTBETA. A
Kakass Merpuka OLEHKM Kiaccu(UKaluu
[IOKa3bIBA€T, CKOJBKO M3 IMPEACKA3aHHBIX

MTO3UTHBHBIX 00BEKTOB, 0Ka3aJINCh
JEHCTBUTEILHO TTO3UTHBHBIMHU.
Precision — — L
reclsion = TP + FP
A) TOYHOCTB
B) monHoTA
C) F1-Score

D) ROC (receiver operating characteristic)
E) AUC (Area Under Curve)

Bribepure npaBuIbHBIN BapUaHT OTBETA. D




Howmep
3a/1aHUS

Conepskanue Bompoca

IIpaBuIBHBIN OTBET HA 3aJaHUE

Kakas metpuka onjeHku Kinaccuduxanmuu
IIOKAa3bIBACT 3aBUCUMOCTH BepHO
KJIaCCUPUIPYEMBIX 0OBEKTOB
ITIOJIOKHUTCIIBHOI'O KJIaCcCa OT JIOKHO
MOJIOKUTETIBHO KIIACCU(PUIIUPYEMbIX
00BEKTOB HEraTUBHOI'O Kjlacca.

A) TOYHOCTH

B) nonnora

C) F1-Score

D) ROC (receiver operating characteristic)
E) AUC (Area Under Curve)

Bri6epuTe npaBUibHBIN BapHaHT OTBETA.
[ToIMHOKECTBO TAHHBIX ISl OL[CHKH
MPOM3BOIUTEILHOCTH MAIIMHHON MOJIEITH
A) Obyuaromuii Habop

B) BanuparponHast BRIOOpKa

C) TecroBblii HaGop

D) IlpoBepounsiii HabOp

BriGepuTe npaBuIbHBIN BapUaHT OTBETA.
Meto npeobpa3oBaHus KaTeropHaabHbIX
MPU3HAKOB B OMHApHBIEC 3HAUEHUS C
ucrnoJib30BaHueM koauposanus ['pes. Kaxnoe
3HauUEHHUE KaTeropHuaJbHOro MpU3HaKa
3aMeHsieTcs Ha OMHAapHOE 3HAYCHUE, T1e
KKJIbIN CJICTYIOIINI CTOJIOCI] UMEeT
3HaYEHUE, OTIIMYHOE OT MPEAbIAYIIETO Ha
OJIHY MO3UIINI0. DTOT METO TAKKE MOIXOAUT
JUI IPU3HAKOB 0€3 MopsiaKa 3HAYSHHI.

A) Label Encoding

B) One-Hot Encoding

C) Binary Encoding

D) Cold coding

BriGepuTe npaBuiIbHBIN BApUAHT OTBETA.
[IpuBenena ¢opmyna METPUKH  OLEHKH
perpeccuu

MAE = 1Y |y — 4

n
=1

A) Cpeansiss a0C0JII0THASI OIIHOKA

B) KopeHb U3 cpeiHEKBapaTHUHON OIIHOKH
C) CpenHekBaapaTHIHas ONTHOKA

D) Marpuia ommbok

Bribepure npaBuiIbHBIN BapUaHT OTBETA.
Merton onieHuBaHus KOA((HUIIUEHTOB
JIMHEWHOU PErpecCUOHHOM Moenu. Metox
3aKJII0YAeTCsl BO BBEJICHUU OI'PaHUYEHHS Ha
HOpPMY BEKTOpa KO3((HUIIMEHTOB MOJIENH, YTO
MPUBOAMT K 0OparieHuio B 0 HEKOTOPBIX

KO3 PUIIHEHTOB MOJIeTu. MeTo ] IPUBOUT K
TIOBBIIIEHUIO YCTOWYMBOCTH MOJICNHN B Cllydae




Howmep
3a/1aHUS

Conepskanue Bompoca

IIpaBuIBHBIN OTBET HA 3aJaHUE

00JIBIIOr0 YKciia 00YCIOBIEHHOCTH MaTPUILIbI
NPHU3HAKOB X, IO3BOJIAET MOJTYIUTh
UHTEPIPETUPYEMbIE MOJIEIH - OTOMPAOTCS
MPHU3HAKH, OKa3bIBAIOINE HAOOJIbIIIee
BJIMSIHHUEC HA BEKTOP OTBCTOB.

A) Pumx-perpeccus wim rpeOHeBast
perpeccus

B) Lasso (L east absolute shrinkage and
selection operator)

C) Elastic Net DmacTuuHast ceTh

D) Jluneiinas perpeccusi

Bri6epute npaBUibHBIA BapHaHT OTBETA.
B kakoMm MeTozie KnacTepusanui 000CHOBaHO
WCIIOJIb30BAHNE JIEHIPOrPAMMBI.

A) K-means

B) k-means++

C) DBSCAN

D) Hepapxuueckas arJioMepaTuBHAs
RJIacTepusanms

10.

Bri6epuTe npaBUiIbHBINA BapHaHT OTBETA.
ANTOPUTM MYJIbTUKJIACCOBOM
KJaccuukanuu

A) K-means

B) MeTo1 onopHbIx BekTopoB SVM

C) DBSCAN

D) BERT

11.

BriOepure npaBuiIbHBIN BapUuaHT OTBETA.
Mertoz B MalIMHHOM O0y4€HUH,
[IO3BOJIAIOIIMN [IEPEBECTH DJIEMEHTBI JUIS
Clly4asi IMHEMHOM HEPA3AeIIMMOCTH B HOBOE
JIMHEWHO Pa3JenuMoe IpoCTpaHcTBo. Takoe
IIPOCTPAHCTBO HA3bIBAKOT CHPAMIISIOLIUM.
[TockoabKy A7 1I000H HEMPOTUBOPEUUBOI
BBIOOPKH COOTBETCTBYIOLIEE MTPOCTPAHCTBO
O0JIbIIEH pa3MEPHOCTH CYILIECTBYET, INIABHOU
Mpo0IeMOi CTAHOBUTCS €r0 HAUTH.

A) SnepHblii TPIOK

B) EM-anroputm

C) Elastic Net

D) BERT

12.

Bribepure npaBuIIbHBIN BapUaHT OTBETA.
OpaMH U3 CTaTUCTUYECKUX TECTOB
aBTOMATHYECKOro 0TOOpa MPH3HAKOB
6aiiecOBCKOro Kiaccu(uKaTopa Mmoka3bplBaeT




Howmep
3a/1aHUS

Conepskanue Bompoca

[IpaBrIBHBIN OTBET HA 3aaHUE

HACKOJIBKO YE€TKO OTIpeJiesieHa IeJieBast
nepeMeHHast €CJIM U3BECTHBI 3HAUCHHS
[PEeIMKTOpa. DTOT TUII TECTOB CUUTAETCA
CaMbIM YJIO6HBIM B UCIIOJIB30BAHUU - OH
xXopo1ro padoTtaer "u3 KOpoOKH" U MO3BOJIAET
HaXO0IUTh HeJIMHENHEIE 3aBUCUMOCTH.

A) F-tect

B) X2

C) B3aumHasi uHpopMaiusi

D) BERT

13.

Bri6epuTe npaBUibHBIN BapuaHT OTBETA.
Bosnbmoit oOyuaromuii UK TOJTHBII
00y4eHHST HEHPOHHOU CETH, KOTOPBIN COCTOUT
13 0oJIbIIOro Habopa BXOAHBIX JAHHBIX, TO
€CTh IMPOXO0’KJIEHUE BCEX 00yUarOIINX
MIPUMEPOB pOBHO | pas.

A) Oaru

B) wurepanus

C) osmoxa

D) cBepTka

14.

BriGepuTe npaBuIIbHBINA BapUaHT OTBETA.
Ha pucynke cxeMaTu4HO M300pa)xeH 3Tarl

paboThl CBEPTOYHON HEHPOHHOW CETH
1[1]1]0
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A) CBepTouHBIii cJI0ii

B) O6beaunenue cioes (caou mysa)
C) IonHOCBSI3HBIN CI0H (TTOJIHOCTBHIO
MO JIKJTFOUEHHBIHN CIIOM)

D) Buemnuii cnoi

15.

Bri6epuTe npaBUbHBINM BapHAHT OTBETA.
[IpenmyiiecTBOM MOJETH ITyOOKOTO
oOyueHus: HEHPOHHOM ceTH 00padOTKU
€CTECTBEHHOT'O SI3bIKa SIBJIIETCS €ro
COcOOHOCTh F'€HEpUPOBATh UIMHHBIE
MOCIIEI0BATEILHOCTH TEKCTa Oe3 yiepoa st
TOYHOCTH MJIM COTJIIACOBAaHHOCTH.

A) Tpanchopmep

B) BERT

C) GPT
D) X2

16.

HepeqnanTe OCHOBHBEIC 3aJa49M1

Baxuenmme 3agaun HC:




Howmep
3a/1aHUS

Conepskanue Bompoca

IIpaBuIBHBIN OTBET HA 3aJaHUE

HCKYCCTBCHHOI'O MHTCJUICKTA.

1. MamunHOe 3peHue

2. PacriozHaBaHue peun

3. O6paboTKa €CTECTBEHHOTO SI3bIKA
4.CepBHCHI pEKOMEH AN

17.

[lepeuncnure CIocoObl

00y4eHHs.

MalllTUHHOI'O

CriocoObl MaTMHHOTO OOyUYEHUSI:
1.O0yuenue ¢ yuurtenem

2. O0yuenue 0e3 yuuTens

3. O0Oy4deHue ¢ YaCTUIHBIM
NPUBJIICYCHUEM YUUTEIIS

4. OOyueHue ¢ NoAKPErIeHUEM

18.

Onumure KpaTKo cyTh anropurma k-
OJIMKaUIUX cocener sl KiacCu(pUKaIiu.

B ciydae ncnonp30BaHus METONA JTSI
Kiaccu(ukanuu 0ObEKT MPUCBANBACTCS
TOMY KJ1acCy, KOTOPBIN SBJISIETCA
HanboJiee pacpoCcTpaHEHHBIM

cpeau K cocesiei JaHHOTO dJIEMEHTa,
KJIACCHI KOTOPBIX YK€ U3BECTHBI.

19.

JInst kKakux 1enen uCoJib3yeTcs
BaJIMIAIMOHHAs BEIOOpKA HAabOpa NaHHBIX?

Banunanmonnas BeiOopka -
UCTIOJIB3YeTCs Tl KOHTPOJIS TIpoiiecca
0o0ydenusi. OHa TOMOXKET
NpeJOTBPATUTH TIEPeOOyUeHHE U
obecrieunT 0oJiee TOUHYIO HACTPOUKY
BXOJIHBIX TApaMETPOB.

20.

Uto 13 cebs mpeacTaBiseT nepeodyueHme
MarraHoM Moaenu? K kakuM mociencTBusIM
MOXET MPUBECTH TIEPEOOyUeHNE MAaTUHHON
mozaenu?

[TepeoOy4eHue: KOraa BXOHBIX
JAHHBIX HEJOCTATOYHO, HO
MOCTPOCHHAS MOJIE/Ib XOPOIIIO
00BSACHSCT apaMeTPhl U3 00yJaroIIeH
BBIOOPKH, TO CYMTACTCS, YTO JIFOOOH
BBIOPOC MJIH KOJICOAHHUS IPUBOJIAT K
HEJOCTOBEPHBIM ITPOTHO3aM.

21.

HpI/IBeI[I/ITC HC MCHEC TpPEX paBHOBH,Z[HOCTeI;'I
KpOoCC-BaliInJalluH OLICHKH Ka4CCTBa paGOTH
MaIIuHHON MOJICIH.

Tpu npriMepa MOKHO BBIOpATh U3
JTAHHOTO CITMCKA Pa3HOBUIHOCTECH
KpOCC-BaJIMAIMK OIICHKH KaueCcTBa
pabOThI MAIITUHHOM MO/ICIIH

- Banmuanus Ha OTJIOKEHHBIX JaHHBIX
- [lonHas kpocc-Banuaanus

- k-fold kpocc-Banumarst

- txk-fold kpocc-Banumarust

- Kpocc-Baymaanus no oTaeabHbIM
00BEKTaM

- CnyyaiiHblie pa30oueHus

- Kputepuii ienocTHocT MOIeu

22.

[MTocraBnena 3a1a4a MOJATOTOBUTh
UMIIOPTUPOBAHHBIE JAHHBIE IS OOYUSHHS
MaruHHOM Mozenu. Kakue neicTBus Bbl
BBINOJTHUTE LISl KAY€CTBEHHON
npenoOpaboTke JaHHBIX?

1. Onenka JaHHBIX.

2. Y nanenue 1y0IuKaToB

3. O6paboTKa MPOMyIIEHHBIX 3HAYCHUN
4. O6paboTKka BEIOPOCOB

5. O6paboTka KaTeropuaibHbIX
NPU3HAKOB

6. MacmrabupoBaHye 1 HOpMaJIn3alus
JTAHHBIX

7. KonupoBaHue JaHHBIX




Howmep ConepxaHue Borpoca [IpaBrIBHBIN OTBET HA 3aaHUE
3a/laHus
8. Pa3neneHne naHHBIX HA 00YYaIOIIYIO
U TECTOBYIO BBIOOPKHU
9. ®unanpHasg 00pabOTKa JAHHBIX

23. [lepeuncnure BUJIbI IPU3HAKOB [Tpu3Haky MOTYT OBITH CIETYIOIIUX
OTHCBHIBAIOLIUX OT/EIbHYIO XapaKTEPUCTUKY |BUJIOB:
00BeKTa 1) BunapHubie.

2) Kareropuanbhbie (Wim xe
HOMUHAJIBHBIE).

3) YnopsimoueHHbIE.

4) Yucnosbie (KOJUYECTBEHHBIC).

24, [lepeuncnure oCHOBHBIE METOBI, KOTOPble  |OCHOBHBIE METO/IbI, KOTOPHIE MOTYT
MOT'YT OBITh MCIIOJIb30BAHbI JJI BHIOOpA OBITH MCTIOJBL30BAHBI I BHIOOpA
MIPU3HAKOB 11 OOy4EHUS MOJIEIH. MPU3HAKOB JJIs1 OOy4EHUS] MOJIENH,

BBIJIETISIOT:

1. KoppensiuoHHbIl aHaIu3.

2. MeTto rimaBHBEIX KOMIIOHEHT.
3. Ot06op NMpU3HAKOB HA OCHOBE
MOIeJIeil MAITMHHOTO 00YyUeHus

25. B kakux ciyyasix UCHOJIB3YIOT METPHUKY CpennexBaaparuyHas ommroka (Mean
perpeccun MSE CpeanexkBaapaTuyHas Squared Error) mpumeHsieTcst B Caydasx,
ommbka (Mean Squared Error)? Korja TpeOyeTcs MO T4EPKHYTh

OoJbIIe OMMOKH W BBIOPATh MOJIEIb,
KOTOpasi 1aeT MEHbIIIE UMEHHO
Oonpmx omuook. bonbiine 3HaueHus
OIINOOK CTAHOBSTCS 3aMETHEE 3a CUET
KBaJPaTUYHOUN 3aBUCUMOCTH.

26. JlaliTe KpaTKo€ ONMUCaHUE JTUHEHHOU Campblif MpoCTOi U HanboJiee 4acTo
perpeccuu. UCIIOJIb3YEMbIH BUJ] PEIrPECCUU —

' ' ' ' ' nuHelriHas. [IpubimmkeHne qaHHbIX
| | (Xi,Yi) OCYIIEeCTBIACTCS JIMHEHHON
dbynkuueii y(x)=b+axx. Ha
S0 KOOPJMHATHOM TIOCKOCTH (X,Y)
— JTUHeHas QYHKIUs, KaK U3BECTHO,
IIPEACTABIISCTCS IIPSIMOU JIMHUEH.
@)
T T

217. Jlns1 pelieHust MpakTUYeCKOM 3a1auun Ha pucynke npeacrasiena
KJ1acCU(UKALIUH UCTIOJIB3YETCS KOHCTPYKLUS TIOJIHOCBSI3HOM
HCKYCCTBEHHAasl HEUPOHHAs CETh, MOJEIb HelipoHHOM cetu. Ha Bxone 4 kiacca
KOTOpOH mpejcTaBieHa Ha pucyHke. Jlaiite  |(xapakrepuctuku) — X. Oaun
KpaTKO€ ONHCAaHUE KOHCTPYKIMSI HEMPOHHOM |BHyTpeHHu# cioii — H, B HéM 10
CETH. HENPOHOB, JlaJIee Ha BBIXOJIe UMEEM 3

X - KJIacca, KOTOPBIE 3aBUCAT OT
peattensis Q) 8 (') - XapaKTePUCTHKH IIBETOB — Z.
peat widts () o O vesiais
Sepal length
e QEROFPO v
O
28. [IpuBenuTe nmpuMepsl aIrOPUTMOB ANrOpUTMBI KJIacTepU3aLUH:

KJIaCTEPU3ALINU

K-means




Howmep
3a/1aHUS

Conepskanue Bompoca

[IpaBrIBHBIN OTBET HA 3aaHUE

K-means++

DBSCAN

Uepapxuueckas arinomepaTuBHas
KJIACTEPU3AIIHS

29.

Kaxkue ABC I'pyINIbl METOO0B OICHKH Ka4€CTBa
KJIaCTCpU3aluu IpuHATO BBII[@J'IHTI)?

IIpuHATO BBIAEIATH IBE IPYIIIBI
METOJ0B OIICHKH Ka4YeCTBa
KJIaCTepU3aLUH:

1) BHemiHre Mepbl OCHOBaHbI Ha
CPaBHEHHU pe3yJbTaTa KJIaCTepU3aLUH
C arTpruopHr U3BCCTHBIM Pa3aCICHUEM Ha
KJIACCHI.

2) BayTpeHH#e Mepbl 0TOOpaXKAIOT
KaueCTBO KIIaCTEPU3AIINH TOJIBKO TI0
nH(GOpMallUY B JAHHBIX.

30.

Ha pucynke npeacrasiieHo JlepeBo penieHui.
Kpatko oxapakTepusyiite DjIeMEHTHI JepeBa
peleHui

Bo3pacT aEToRNARENbUA
=40

DJIEMEHTHI JiepeBa PEIleHHIA

1) Kopenb — Bce aHHBIE.

2) TIpoMeKyTOUYHBIE y3JIbI — IPOBEPKA
YCIIOBUI

3) BeTBu — 3HauCHHUS TIPHU3HAKOB.

4) JIucThs — KI1acChl

31.

Kpatko oxapakTepusyiite mnpeacTaBICHHbINA
Ha pUCyHKe aHcaMmOib MoJiesield MalllMHHOTO
oOyueHue.

AHcaMOJIb U3 IATH JHHEHHBIX
KJIAaCCU(PUKATOPOB: KAk bl CErMEHT
MIPOCTPAHCTBA OOBEKTOB OTIIMYAETCS
CPETHUMH BEPOSITHOCTSIMH
MpeCcKa3aHusl KJIacCoOB

32.

IIpoBenute cpaBHeHue pecypcosarpar I[IK
IIPU UCIIOJIb30BAHUU MALIMHHOIO aHAJIA3a
naHHbIX Ha Python anropurmom CrnydaiiHoro
Jleca u I'paguentHoro bycrunra.

Henocratkom Ciy4gaiinoro Jleca
ABJISIETCS TO, YTO OTO JOBOJIBHO
3aTPAaTHBIA METOJ U 110 BPEMEHU
00y4yeHHs U 10 3aHUMAEMOM
KOMIIBIOTEPHOU MaMATH. [ paiveHTHBIN
bycTUHI nuIlIeH 5TUX HENOCTAaTKOB.

33.

HpI/I aHajau3e JaHHBIX MamrHa OIIOPHBIX
BCKTOPOB OIIpCciiniia ABC JIMHUU
pasaciICHUA. Kakas u3 Hax
Hpe,[[HOQTI/ITCJ'ILHCC?

L J
®
w

@
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I
@ +
o W -
o W +

Kpacnas nunus cnesa
IIPEIIIOYTUTENBHEE, YEM OPaHKEBA,
IIOTOMY YTO KpacHasi JINHUS CO3/1aeT
«CaMylo IIMPOKYIO 10POry» (Mapiky)
MEX1y IBYMs TPYIIIaMHU.

34.

[lepeuncnure maru UTEPATUBHOTO AITOPUTMA
MMOUCKA OLIEHOK MAaKCUMyMa MPaBOI0a0 0us

ANropUTM HMUIIET IapaMeTPbl MOAETH
UTEPATUBHO, KaXJasi UTEPALUs COCTOUT
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MOJIEIY, B CUTYallluH, KOT'/1a OHA 3aBUCUT OT
CKPBITHIX (HEHAOII0AaEMBbIX) TEPEMEHHBIX -
anroputma EM (anri. expectation-
maximization).

U3 JIBYX ILIaroB:
E (Expectation) mar — mouck
Han0oJiee BEPOSTHBIX 3HAUCHUI
CKPBITHIX IEPEMEHHBIX.

M (Maximization) mar — nouck
Han0oJiee BEPOSATHBIX 3HAUCHHI
apaMeTpoB, /Ui MOJIyY€HHBIX Ha 1Iare
E 3HaueHMI CKPBITBIX NEPEMEHHBIX.

35.

B uewm 3akmrouarcst BTopoit atamn (oOpaTHbIi
MIPOXO0/]1) METOZa 0OPAaTHOTO
pacrpoCTpaHeHHsI OIITUOKH 0OYUEHHUSI C
YUYUTEIEM UCKYCCTBEHHOW HEMPOHHOW CETH

OOpatHblii MPOX0J - 00paTHOE
pacpocTpaHeHHE OIIMOKH - BETMYUHA
OIMHMOKH JBUTAETCSI B OOpaTHOM
HaIpaBJIEHUH, B PE3yJbTaTe
MIPOUCXOAUT KOPPEKTUPOBKA BECOBBIX
K02 PuIMeHToB cBs3el ceTu.

36.

Onumure kpaTko noHsATue batch B
HEUPOHHOM CETH.

baty — 3T0 HEOOIBIION MAKET JaHHBIX
OJTHOM UTEpaInH.

37.

Iepeuncaure goctonncTsa skipgram

[IpeumymectBa anroputma skipgram
1. D10 HEKOHTpOJIHUpPyEeMOe 0OYICHHE,
CJIEZIOBATEIIEHO, MOXET paboTaTh C
T00BIM HEOOPaOOTaHHBIM TEKCTOM.

2. D10 TpeOyeT MEHBIIE TaMsTH T10
CPaBHEHUIO C JPYTUMH CJIOBAMU JUTSI
BEKTOPHBIX MTPEICTABIICHHIA.

3. Tpebyercs 1BEe BECOBBIC MATPHIIBI
pa3sMEepHOCTH.

38.

Onumure noHsTHe TpaHcpepHoe 0OydueHne
HEUPOHHOM CeTH.

TpancdepHoe 00ydeHrHEe — ITO METO/I,
B KOTOPOM HCIOJIb3YIOTCS
npeBapUTeIbHO 00yYCHHBIC MOICITH
JUTSL IEPEHOCA TOTO, YTO U3y4HIIa
MO/IeJIb, TIPY IIPUMEHEHUU K HOBOMY, HO
MIOXO0XKEMY Ha0OPY JaHHBIX.

39.

Ilepeuncnure anroput™Msl BEKTOpOB CIOB B
cersx (NLP — Natural language processing).

BGKTOpHHe MNpCACTABJICHUA IJI TCKCTA:
word2vec, skipgram, CBOW, fasttext.

40.

OnwuiuTe NOHATHE 00YUYCHUE HEHPOHHBIX
cerell ¢ mojakperuieHreM (anri. reinforcement
learning RL)

OOyueHnue ¢ NOJKpEIrIeHneM — OMH
U3 COCO0OB MAIIMHHOTO OOY4YEHus, TIe
areHT (agent) B3aMMO/ICHCTBYET C
OKpYyXarole cpenoit (environment),
npeanpuHUMas IeicTBus (actions).
Oxpyxatolias cpesia JaeT Harpamy
(reward) 3a 9T IeHCTBUS, a areHT
POJ0JDKACT UX NPEANPUHUMATE.

41.

[TocraBnena 3aga4a nposectu Q-o0ydyeHue
MallMHHON Mojenu. Ilepeunciure sramsl.

Oranbl IpakTU4YeCKon peanuzaunu Q-
oOy4eHne MaIlMHHOW MOJICITH:

1) BeiOop neiicTBust

2) O6HoBIIeHUE 3HaYCHUS Q

3) Hacrpoiika anropurma Q-learning
4) Beimonnenue anropurma Q-learning

42.

[TocraBnena 3amaya TPOBECTH OOYYCHHUE C
MNOAKPCIUVICHUEM C T[MOMOIIBIO HeﬁpOHHBIX

cereid. [lepeuncnure sTanel.

Oranbl NPaKTUYECKON peann3alnun
00y4YeHHs ¢ TIOJKPETIIICHUEM C
IIOMOILbI0 HEUPOHHBIX CETEH:
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1) BeiOop apXUTEKTypbl HEHPOHHOU
cetu

2) Be10op GpyHKIIMU aKTHBAIMA

3) Boi6op GyHKIMi TOTEPD U
OTITUMU3ATOP

4) Hactpotika Q-learning ¢ moMomibo
HEHPOHHOU CETH

5) Beimosinenne Q-o0yueHwus ¢
ITIOMOIIIbI0 HEMPOHHOM CETH

43.

[Tepeunciute OCHOBHBIE MTOJIXOIBI K
00YYEHHIO C TTOJKPETUICHUEM.

Tpu monxona k 00y4eHuIO ¢
MOJIKPETUICHUEM:

1 Ha ocHOBe 3HaueHwmit (ompeneneHne
(GYHKIIMM MaKCUMAaJIbHOE 0KUAAEMOE
BO3HArpa)<J;icHUe M 0OIIeH CyMMBI
BO3HArpaxJeHus, KOTOPYIO CHCTEMa
MO>KET HAaKOIUTh B OyTylIeM, HaunHas
C 9TO¥ MO3MIIHNH).

2 Ha ocHOBE MOJUTHKU KOTOpas
OTIpe/IeIIAeT MOBEIEHUE CUCTEMBI B
JAHHBIA MOMEHT BPEMEHH.

3 Ha ocHOBE MOJEIN KOTIa CO3JaeEM
MOJIEJb TIOBEJICHUS CPEIbL.

44,

Onumre KpaTKo CYTh rI1yO0OKOTO

MAalIuHHOI'O O6y‘IeHI/I}I C IOJAKPCIVICHUCM
(deep RL).

['myGokoe 00ydyeHue ¢ moAKpeIrIeHuEeM
- 9TO pa3/iesl MaIMHHOTO 00yUYeHUS,
KOTOpBIiA coueTaeT B cebe oOydeHue ¢
noakperuieareM (RL) u rmy6okoe
o0yuenue. RL paccmaTtpuBaet
npo0sieMy BBIYUCIUTEIBHOTO areHTa,
oOyuarolerocs MpUHAUMATh PEIICHUs
METOJIOM MP00 1 OMIHOOK.

45,

import pandas as pd

df=pd.read csv('/content/drive/MyDr
ive/Colab
Notebooks/students.csv,delimiter=",
")

df.info ()

Onuimure JaHHYIO 4acTh IPOrpaMMy Ha
Python.

IMoaxmroyeHne OMOINOTEKH pandas IS
paboTsl ¢ Tabnunamu. [ToakmoueHne
JAHHBIX TAONMIEI students.csv.
[TpocMOTp AaHHBIX.

46.

df cut.sort values (by='Age',6 ascend
ing=False)
Onumure napaMeTpbl JIAaHHOMW YacTH

nporpammsl Ha Python.

df — sro 06BekT DataFrame,

coaep Kaluid JaHHbIE.

sort_values — 310 MeToa COPTHPOBKH
10 3HAYEHUSAM JAHHBIX.

by — onpezessier CMCcoK CTOJIOOB st
COPTHPOBKH.

ascending — 3aaeT MoOpPsIOK
COPTHPOBKH.

sort_values - o yMoTYaHHUIO COPTHPYET
110 BO3PACTaHHMIO.

47.

Komanpno#i df cut.corr () MOIY4EHbI
JaHHBIC

UYucno -0,200305 — koppensuus
BO3pacTa ¥ MHJEKCa MAcChl Teja —




OCTAHOBUTDL IIPOLECC BETBJICHHUA ACPCBA U
KOJIMYCCTBO 3a1aBaC€MbIX BOIIPOCOB.
Or[pez[enI/ITe FJ'IY61/IHy JACpCBa B npez[noxceHoﬁ
4acTu nporpaMmsel Ha Python.
model=tree.DecisionTreeClassifier (m
ax_depth=3)
model.fit (df cut[['Growth', 'Weight'
, 'Hair length', 'Children number']].
values.reshape (-

1,4), y=df cut['Sex'].values)

Howmep ConepxaHue Borpoca IIpaBuIBHBIN OTBET HA 3aJaHUE
3aJJaHus
© cf cut.corr() OTPULIATEIBHOCTH TOBOPUT 00 0OpaTHOM
sge  Grosth  Weight Mass index 3aBUCHUMOCTb, YeM OO0JIbIIIE BO3PACT TEM
Age 1.000000 -0.101982 -0.185722 -0.200305 MCHBIIEC Macca Teﬂa’ €CaMo 9UCII0
Growth -0.101982 1.000000 0.544528 0.146201 MaJICHBKOC 1 CHeHOBaTeHBHO
Weight -0.185722 0.544528 1.000000 0.904678 3aBHCUMOCTD C‘Ha6a${
Mass index -0.200305 0.146201 09046738 1.000000
OnuiuTe 3aBUCUMOCTH MEX/TY BO3POCTOM
(age) u maccoit Tena (weight).
48. 3amaua. Ha Python, aBromatnuecku pazoute |Co3gaHue MCKYCCTBEHHOTO MHTEJUICKTA
JIaHHBIC Ha HECKOJIBKO TPYIII (KJIACTEPOB) k-means, n_clusters-2 knacrepa,
TaK, YTOOBI KaXKIasi rpyrnma random_state c4eTUMK CITydalHBIX
COCTOsIJIa U3 TIOXOKHX JAPYT HA JIpyra qHCen
o0wvexToB. Kpurepuii moxoxectu
MU maxomuT cam.
[ToaroroBuau TabauUILy TSl KJIacTepU3aIiuu
df cut=df[['Weight', 'Growth', 'Sex"']
]
df cut=df cut.dropna/)
df.info ()
Onumute kox kox K-means s
KJIaCTEePU3AINH
kmeans = KMeans (n_clusters=2, rando
m state=0)
49, [Tpu moAroTOBKE JAHHBIX JJII MAIIMHHOTO Teneps B Tabiuie df mpomymieHHbIe
00y4eHus1, HaJl TAOJTUYHBIMH TaHHBIMU 3HAYCHMs 3aMCHECHBI HA METUaHy
MIPOBENH ICUCTBUS * TOJIBKO JJISI KOJIMYECTBEHHBIX
df3=df.fillna (df.median()) IIPU3HAKOB
Kaxk n3menuics Habop JaHHBIX ?
50. JlepeBo pelmeHns rpoMo3/IKO, HO MBI MOXKeM  |[1yOuHa JaepeBa 3aiaHa 3 ¢ TOMOIIbIO

napaMeTpa max_depth.

Koa v HauMeHoBaHue
KOMIIETeHI MU

KO]_I H HAMMCHOBAHHC MHAUKATOPA JOCTHKCHU A
KOMIICTCHIIHH, PCAJTU3YECMbIC JUCIHHILIMHOMH

VYK-1 CriocobeH ocymiecTBIsSTh
MOUCK, KPUTUYECKHUI aHAIU3 U
CHHTE3 HH(pOpMaIINY,
MPUMEHSATh CUCTEMHBIH MOJIX0
JUISL PELIeHHUs] TIOCTaBJIEHHBIX

3aga4

YK-1.1 BemmonHsieT mouck Heo0XoauMon nHpopMaiuu, eé
KPUTHYECKH aHaIH3 U 0000IIaeT pe3ynbTaThl aHAN3a JUIS
pelieHus MOCTaBJICHHOM 3a1aun
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1.

BriOepure npaBuIIbHBIN BapUaHT OTBETA.
OpuH U3 crnoco0OB MAaIIMHHOIO 00Y4€HUs, B
X0Z€  KOTOPOTO  HCHBITyeMas  CHCTeMa
MPUHYAUTEIbHO OOy4yaeTcss ¢  IOMOIIbIO
MIPUMEPOB «CTHUMYII-PEAKIIUSY.

A) o0Gyyenne c¢ yumrenaem (Supervised
learning)

B) oOyuenme Oe3 yuumtens (Unsupervised
learning)

C) rnyounHoe ooyuenue (Deep Learning)

D) o0yJeHune c MO IKPETUICHHEM
(Reinforcement learning)

E) oOydenune ¢ YaCTHYHBIM NPUBJICUCHHEM
yaurens (Semi-Supervised learning)

A

BriGepuTe npaBuIbHBIN BapUaHT OTBETA.
JlaHHbBII AITOPUTM KIaccupuImpyer
0OBEKTHI, OTBEYas Ha «BONPOCHDY 00 HX
aTpubyTax, pacroJIO)KEHHbIE B  Y3JIOBBIX
ToukaXx. B  3aBucMMOCTM  OT  OTBETa
BBIOMpAETCs OJHA W3 BETBEH, U TaK 1O TeX
1op, Moka He OyHeT NOCTUTHYT «IHCT» —
OKOHYATEJIbHBIN OTBET.

A) Heiiponnsie cetn

B) «Cnyuaiinslii ec»

C) /lepeBo penieHuii

D) Knacrepuzanus

E) ITorck acconnaTHBHBIX TPABHI

Bri6epute npaBUibHBINM BapHAHT OTBETA.
BoibepuTe oOmMCaHHBIM TUN  BaJIHJIAIUU.
OOyuaromas BpIOOpKAa OJMH pa3 CIydalHBIM
00pa3zoM pazOuBaeTCs Ha JBE yacTy ‘7' =T'UT""

| Train, T* ‘ Test, T4t ‘

Mocne Yero peluaeTcs 3aaada onTUMU3aLmUm:
HO(u, T', T ) = Q(u(T), T"") — min

A) Baauianys Ha OTJI0KEHHBIX JIAHHBIX
(Hold-Out Validation)

B) monnas kpocc-Banmunanus (Complete
cross-validation)

C) kpocc-Bauaaus Mo OTACIbHBIM
oobekTam (Leave-One-Out)

D) perpocniekTHBHAs BaIUIALUS

Bri0epuTe nmpaBUIbHBINM BapUAHT OTBETA.
Merton, uCONB3YEMBIH 711 MOAECIIUPOBAHUS
OTHOLIEHUN MEXKIY OJHON HE3aBUCUMOMN
BXOJHOM MepeMeHHOH (epeMeHHOM
(YHKIMHU) U BBIXOJTHOW 3aBUCUMOM
nepeMeHHoM. A) MOJTMHOMHUAIbHAS PErPECCHS
B) oaqnomepHas (mpocrasi) JHHEHHAs

perpeccus
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C) MHOKECTBCHHAsI JIMHEHHAS PErPeCCHsI

5.

Bribepure npaBUIbHBIN BapHAaHT OTBETA.
Ha pHUCYHKE IIPEACTABIICH rpaduk
perpeccun

| k=2

r i

e

£\
3 p

5
 /

L I I L L
0 1 2 3 a s 6

A) nuHeiHOM

B) nmoJMHOMHAJILHOW
C) obparHoii

D) marematuuecKkoi

BriGepuTe npaBuIbHBIN BapUaHT OTBETA.
ANTOPUTM, KOTOPBIM Ha KAKJIOM IIary J1ejaaet
JIOKaJbHO HAWIYYIINHA BBIOOP B HAAEKIE, YTO
WUTOTOBOE pellieHre OyIeT ONTUMAaIbHBIM.

A) kannblii (qreedy) aaroputm

B) nexxamublii (non-greedy) anroputm

C) cranmaprHsiii (Standard) mexanusm

D) tpancnioprthslii (transport) mexanusm

JepeBa pEIICHUH TPUBEACT K
TOYHOMY pacro3HaBaHUIO IPUMEPOB,
y4acCTBYIOIIMX B OOYYCHHMM M K TOJHOH
HECOCTOSATEIIFHOCTH Ha HOBBIX JaHHBIX.
A) nepeodyyeHue
B) orpanunucHue riryOUHBI IepeBa
C) paHHss OCTaHOBKA
D) TpaHCHIOpPTHPOBKA

BriGepure npaBMIIbHBII BapuaHT OTBETA.
Onna u3 uzaeit GopMUpOBaHKs B MATHHHOM
oOyyeHHnH 6a30BbIX MPaBUIT aHCAMOJIS
kiaccupukatopoB. O0yueHne 6a30BbIX
MIPABUJI IPOUCXOAUT Ha PA3INYHBIX
CIIy4aiHbIX MOJIBBIOOpPKAX JAHHBIX MIIU/U Ha
Pa3IUYHBIX CIyYalHBIX YaCTAX MPU3HAKOBOTO
ONMCAHMSL; IPU ITOM 0a30BbIE MPaBUIIA
CTPOSITCS HE3aBUCHMO JIPYT OT Jpyra.

A) Byctuar

B) barrunr

C) Tpeiaunr

D) 'actunr

BriOepure npaBuIIbHBIN BapUaHT OTBETA.
Habop KOHTpOIMpyeMBIX METO/I0B 00yUEHUS,
UCTIOJIB3YEMBIX JUI KilacCu(UKanuy,
perpeccuu 1 0OHapy>KEHHs BHIOPOCOB .
OcHoBHast uiesl 3aKJII0YAETCs B IOCTPOEHUU
THIIEPINIOCKOCTH, Pa3JIeNsoniei 00beKThI




Howmep ConepxaHue Borpoca [IpaBriIBHBIN OTBET HA 3aJaHUE
3aJaHHS
BBIOOPKH ONITUMAIIBHBIM CIIOCOOOM.
A) MeT0/1 OTIOPHBIX BEKTOPOB
B) SlnepHsiii Tprok
C) BekropHast knaccudukanus
D) BERT
10. Bri6epuTe npaBuiibHbIN BapuaHT OTBETA. C
JlaHbl TaHHbBIE TPEX KJIaccoB HAbOpa PpPyKTOB,
KOTOPBIA MOXKHO KJIACCU(HUITUPOBATh Kak
anesibCUHbI, A0J0KM Wi rpymu, Bcero 100
K3eMIUIsipoB. B o0meir cmoxuoct 80
9K3EMIUIIPOB ~ TOMEYEHBI  Kiaccom |
(anenbcunbl), 10 PK3EeMIUISIPOB - Kilaccom 2
(s6;10kM), a ocrtampHble 10 2K3eMIUISIPOB -
KJIacCOM 3 (rpymim). 310
HecOaaHCUPOBAaHHBIM  HA0Op JaHHBIX H
cootHomenue 8: 1: 1. Kak Ha3pIBalOT Takoro
pona naHHbie?
A) Henonusiii HabOp TaHHBIX
B) OGecrieHeHbIit HA0OP TaHHBIX
C) HecOaJaHCMPOBAHHBI HA00P TAHHBIX
D) HabGop maHHBIX ¢ TPONKCKAMMU
11. BriGepuTe npaBuIIbHBINA BapUaHT OTBETA. B
import seaborn as sns
OnwumuTe JaHHYIO YacTh IPOTpaMMy Ha
Python.
A) nocrpoenue rpaduka seaborn
B) moakaouyenne 6udanorekn seaborn aist
NOCTpoeHus rpadukos
C) BBIOOpP CHCTEMBI aHAIN3A
D)_noaxmroucHue 6ubimoTeku seaborn st
MOCTPOCHUS HEHpoceTen
12. BriGepuTe npaBuIbHBINM BapUaHT OTBETA. A
LleneBas byHKIHS, TpeOyroras
MUHUMHU3ALUM B TIPOIECCE YIMPaBISIEMOIO
o0Oy4yeHus HEHPOHHOI ceTH.
A) OyHKIUA OINOOK
B) ®ynkuus oOydeHus
C) OyHKIMS aKTUBAIMH
D) ®ynk1wms mOCTPOCHUS
13. Bribepure npaBuiIbHBIN BapuaHT OTBETA. A

Ha pucyHke cxeMaTn4HO MokaszaHa onepanus
CBEPTKU CBEPTOUYHOW HEMPOHHOU CETH
(CNN). [Inuna mara?




Howmep ConepxaHue Borpoca IIpaBUIBHBIN OTBET HA 3aJaHUE
3a/laHus

A)2
B) 4
C)8
D)16

14. Bri6epuTe npaBUibHBINM BapHaHT OTBETA. B
OcoOenHoctu  00y4eHUs -
npeoOpa3oBaresb KOJMPOBILIHKA, YTO
O3HAYaeT, YTO JUIS KaXKJIOH MO3UIMH Ha BXOJIE
BBIXOJI B TOW )K€ TIO3HIINU SIBJISIETCSI OTHUM U
TEM K€ TOKEHOM, TO €CTh BXOJHBIE U
BBIXOJIHBIC  TO3WIIMM  KaXJOTO  TOKEHa
OIVWHAKOBEIM. MoJeian TOJBKO CO CTEKOM
KoaupoBmvka, Takue kak BERT, renepupyror
BCE CBOM BBIXOJIHBIC TAHHBIE OJJHOBPEMEHHO.
A) metosom TpaHchopm

B) BERT

C) GPT

D) cimpaibHBIM METOIOM

15. B anroputme Actor-Critic, KOTOPBIN JIeKaT B C
OCHOBE ITOYTH KaKIOTO COBPEMEHHOTO
Metona RL (rimybokoe oOydenue ¢
MOJIKPETUICHHEM ), NPUHUMACT B
Ka4eCcTBE BXOHBIX JJaHHBIX COCTOSTHHE U
BBIBOJTUT JIy4IlIee ACHCTBUE.

A) Arent

B) Kpuruk

C) Axktep

D) O6bekT

16. [TpumMeHeHre TpeOHEBOM PErpeccHy Uin ['peOHEBast perpeccus Wil PUDK-
PHUIK-pErpeccu. perpeccusi — OJIMH M3 METOJIOB
MOHMKCHUS Pa3MEPHOCTH.
[Tpumensiercst 111 60pHOBI €
U30BITOYHOCTHIO IAHHBIX, KOT/1a
HE3aBHCHUMBIE TIEpEMEHHbBIC
KOPPEIUPYIOT JPYT C IPYrom,
BCJIC/ICTBUE YETO MPOSBIISICTCS
HEYCTOWYMBOCTH OLICHOK

K03 PUITUEHTOB MHOTOMEPHOMI
JIMHEHHOM PErpecCcumu.

17. [lepeuncante METOABI MATMHHOTO 00yYeHHs. | MeTOo 16l MAITMHHOTO O0Y4eHUS:
1. HelipoHHsle ceTu.

2. JlepeBo perieHui.

3. «CnyyaitHblit J1ecy.

4. Knactepusanus.

5. Ilouck accouMaTUBHBIX IPABUIL.

18. Jiis aHanu3a G0NBIINX JAaHHBIX HCIOB3YIOT | MammHHOe 00yueHrne — Kiace
MammnaHOe 00yuenue (anra. machine METO/I0B UICKYCCTBEHHOT'O UHTEIUIEKTA,
learning, ML). Onumure faHHOE TOHATHE.  |XapaKTepHOUW YepTON KOTOPHIX SIBIISETCS

HE IpsMOE PEeIIeHNEe 3a1a4H, a
oOyueHue 3a CuéT NPUMEHEHUS




Howmep ConepxaHue Borpoca [IpaBriIBHBIN OTBET HA 3aJaHUE
3aJaHHS
peIlIeHNi MHOYKECTBA CXOIHBIX 33/1a4.
s mocTpoeHust TaKUX METOI0B
UCTIOJIB3YIOTCS CPENICTBA
MaTeMaTU4eCKON
CTaTUCTHKH, YUCIECHHBIX METO/IOB,
MaTEeMaTHYeCKOTO aHAJIN3a, METOJIOB
OTITUMU3AIINH, TEOPHU BEPOSTHOCTEH,
TeopuH rpadoB, pa3InIHbIC TEXHUKU
paboThl ¢ JaHHBIMU B IIUPPOBOI popme.

19. [Iepeuncnure BO3MOKHBIE KOMIIOHEHTHI CNN 00bIYHO COCTOUT U3 CIAEAYIOIINX
cBepTouHOM HeliponHoU cetu (Convolutional |[KOMIOHEHTOB:

Neural Networks, ConvNet — CNN). 1) BxoaHoii cioi
2) CBepTOUHBIN CIOM
3) O6beuHeHMe ci1oeB (CII0H mya)
4) TToJTHOCBS3HBIN CII0H (MOJTHOCTBIO
TTOIKTFOYEHHBIHN CITOH)
5) BbixogHOl cItoit

20. [Ipu ananm3e JaHHBIX MOTYYEH rpaduk, NneanpHoOE 3HaueHUe Tpaduka
MOKa3bIBAIOIINI 3aBUCUMOCTh BEPHO HaXOJUTCS B BEpXHEH JIEBOM TOUKE
KJIacCu(QUIUPYEMBIX 00BEKTOB (TPR=1,aFPR=0)
MOJIOKUTEITFHOTO KJIacca OT JIOKHO
MOJIOKUTETTFHO KIIACCU(PHUITUPYEMBIX
00bekToB HeratuBHOTO Kitacca ROC (receiver
operating characteristic). Ykaxwure rae
HaXoauTCA uaeaibHoe 3HaueHue 1Byx ROC —

KpPUBBIX.
:

21. Ha pucynke noka3ana matpuia T'FP — xomnuectBo True Positive
COTIPSDKEHHOCTH BO3MOJKHBIX PE3Y/IbTAaTOB (MCTUHHBIN MOJIOKUTETHHBIN)
OounapHoi kinaccupukanuu. Onunmre pe3ynbTaTOB Ha JaHHOW BhIOOPKE.
kareroputo TF.

TP
TN

22. Jlnist MatmHHOTO 00ydeHus pazaenuin Habop |O0ydaronuii Habop - 3TO
JTAHHBIX Ha 00YYaIoIyI0, BATHIAIMOHHYIO 1 |IOJMHOXECTBO JAHHBIX, KOTOPHIE
TECTOBYIO BBIOOPKH. J[J1s KakuX 1iemneit UCTIOJIB3YIOT ISl O0Y4EHUS! MOJIEIIH.
UCTOJIB3YIOT 00yJaromuii Habop.

23. s mamuHHOTO 00yueHus Gonbmoit Habop|70% maHHBIX A oOyueHus, 20% ans
HaHHBIX pazgenuau no mnpaBuwiry 70-20-10.\mposepku, 10% st TecTUpOBaHMSL.
Onwumute oOmacTtu MIPUMEHEHUS
pa3e’IeHHBIX TaHHBIX.

24, [IpuBeauTe KpaTKO BO3MOXKHBIC BapuaHThl  |KareropuanbHble IPU3HAKH MOTYT OBITH

00pabOTKM KaTeroOpuaJIbHBIX MMPU3HAKOB.

MPEACTABJICHBI B BUJIC CTPOKOBLIX
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[IpaBriIBHBIN OTBET HA 3aJaHUE

3HaueHUM. DTH 3HAUEHUS HYKHO
npeoOpazoBaTh B YUCIOBBIE WIIH
6I/IHapHI>I€ SHAYCHUA OJIA
HCII0JIb30BaHUA B aJIrTOPUTMax
MAIIMHHOTO 00y4eHus. DTO JAenaeTcs
MMyTEM KOAWPOBAHHA KAaTCTOPUAJIBHBIX
MIPU3HAKOB.

25.

TlocuuTaiTe KOJIMYECTBO KJIACCOB METOIA

aHaJIn3a JaHHBIX “‘/lepeBo pemieHuii”.

KonnuecTBo kinaccoB 3 — opaHKeBbIe
JUCTHA, (PHOTIETOBBIE, 3EIICHBIE.

26.

[Tepeuncnure TOCTOMHCTBA UCTIOJIb30BaHUS
METO/Ia aHaIu3a JaHHbIX “CiyyaliHbli Jiec”

[IpeumyiecTBa UCTIOJIB30BAHUS METOIA
aHanu3a JaHHbIX “Cry4aiiHbId Jec”:
1) OTAMYHO TOXOAUT ISl M3YdEHUS
CJIOKHBIX HEJTMHEMHBIX OTHOIIIEHHMIA.
OOBIYHO JOCTUTAIOT XOPOIIICH
MIPOU3BOIUTEIHLHOCTH: JIyUIIlE, YeM Y
MOJTMHOMHAJIBHON PETPECCHH,
MIPUMEPHO HapaBHE C HEUPOHHBIMH
CETSIMHU.

2) OCHOBHBIE aJITOPUTMBI IIPOCTHI B
MMOHUMAHUHU U peasiu3aIuu. [ paHuIIbI
PEIICHUH, KOTOPBIE CO3/Ial0TCSI BO
BpeMsi O0yUIEeHHSI, JIETKO MOHSTh.

27.

Kaxkoi MCTOA PECKOMCHAYCTCA UCII0JIb30BATh B

MalIMHHOM OOyYEHUH 711 yMEHBIICHUS
TEHACHIIUUA MOJEITH K TIepeoOyueHUIO.

Peryssipusanus - o0Iuii MeTOI,
3aKITIOYAOIUICS B HATIOXKEHUHU
JIOTIOJIHUTEIILHBIX OTPAHUYCHUH Ha
HCKOMBIC IapaMeTpbl, KOTOPbIE MOTYT
NPEJ0TBPATUTH M3JIUIIHIOW CI0KHOCTD
MOJIEJIN ¥ CKIIOHHOCTD €€ K
nepeoOyIeHHUIO.

28.

[IpuBenuTe mpuMepbl KIACCU(PUKATOPOB.

B Hacrosimee Bpems pa3paboTaHo
00JIb1110€ KOJIMYECTBO Pa3INYHbBIX
BUJIOB KJIacCU(UKATOPOB, IS
MOCTPOEHHSI KOTOPBIX UCTIOJIB3YIOTCS
KaK CTaTUCTHYECKUE METO/IbI
(morucTHyeckas perpeccus,
JMCKPUMHUHAHTHBIN aHAJHN3), TaK U
METO/Ibl MAIIMHHOTO 00Yy4eHUs
(HeHpOHHBIE CETH, IEPEBbs PEIICHUH,
meto[ k-Ommkaiimx coceneit, MalltuHbI
OTIOPHBIX BEKTOPOB U JIp.).




Howmep

Conepskanue Bompoca

IIpaBUIBHBIN OTBET HA 3aJaHUE

3aJaHHS

29. Yro Takoe mnepcenTpoH? [lepcenTpoH — 3T0 HEWPOHHAs CETh,
KOTOpas MPECTaBISET COO0H alrOPUTM
JUTSL BBITIOJTHEHHSI TBOUIHOM
kinaccudukanuu. beiBarot
OJTHOCJIOHBIE 1 MHOTOCJIOWHBIE.

30. [TocTaBiena 3aqada mpoBeCTH PyTorch — cospemennast 6ubIHOTEKA
ABTOMAaTHUYECKOE BBIYMCIICHUE TPAJUCHTOB Ha |((HpeiiMBOPK) TIIyOOKOTO 00ydEHHUS.
Python. Kakyto 6ubarotexy Bbl Oyaere
HCI0JIb30BAThH?

31. [TocTtaBnena 3agadya oOy4UTh MHOTOCIOWHBIN|MeTo1 00paTHOroO pacpocTpaHeHUs
nepuenTpoH. Kakoit Merom BBl MOXeTe|OMIMOKH — METO]| BEIYUCICHUS
WCTIOJIH30BAaTh? rpaJleHTa, KOTOPBIH HCIIOIB3YETCs IPH

O0OHOBIIEHHH BECOB MHOTOCIIOWHOTO
NepIEnTPOHa.

32. Jlan Habop ganHbIX. HeoO6xoaumo mpoBecTy  [DTH TOUKH OyayT ceifuac paboTaTh Kak
KJIaCTE€PU3ALIUIO B COOTBETCTBUU C LEHTPOU bl WU LIEHTPBI KJIACTEPOB,
aJITOPUTMOM Kiactepuzanuu K-means. KOTOpPbIE MbI coOMpaemMcs

o o 8 o CTpYyNIIUPOBAThH
o} o o
o Qo © g
oo O ©
OTH naHHbIE pa3buBaeM Ha 3 Kiacrepa.
BriOupaem 3 ciydaliHBIX 3HAYCHUS
(kBazpaTHBIC METKH).
L &
° 09 o©
0] O
®)
O O
o ©Oo o}
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Kak Ha3pIBaroTCs JaHHBIE TOYKHU U JJIS1 4ETO
HCIIOJIb3YOTCSI.

33. Ha3zoBuTte npuunHbI yalieHue BETOK CoxpalleHus pelaroIuX JepeBbeB

PELIAIOIINX JIEPEBHEB. HOPOBOJAT JUIsl 00pe3Ka BKJIIOUAET B ceOs
yJlaJleHue BETOK, KOTOPbIE UCTIOIb3YIOT
(GyHKIIUY, UMEIOIINE HU3KYIO
BaXHOCTb, TakuM 00pa3oM, yMeHbIIaeM
CJIO’KHOCTB JIepeBa U, TAKUM 00paszom,
YBEIMYMBAEM €Tro MpecKa3aTeIbHYI0
CHITY 32 CYET yMEHBILIEHUS
NepEOCHAIICHUSI.

34. Kakyto ¢pynkuuto B Python mis nactpoiiku  |B Python B kadecTBe HacTpoiiku siipa
S]Ipa MOYKHO UCIIOJIb30BaTh? MO>KHO MCNOJIb30BaTh QyHKIMIO kernel.

35. Keras oubnnoreka ¢pynknuro B Python st [Keras 6ubnmoreka Python mozsosnsier
Yero MOKHO HCIIOJIb30BATh? CO3/1aBaTh MPOTOTHUIIBI, HCCIEIOBATH U

pa3BepTHIBATh MOJEIHU IITyOOKOTO
00y4YeHHs UHTYUTUBHO TIOHSATHBIM U
ONTUMHU3UPOBAHHBIM CIIOCOOOM.

36. OnumuTe yca0BHs ONTUMAILHOTO EM anropuTt™ noJaxoauT AJs pereHus
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rcnoJib3oBanus EM anroputm i aHanmsa
JTAHHBIX

3a/1a4 JBYX TUIIOB:
1. 3amaum ¢ HEMOJIHEIMH JAHHBIMH.

2. 3amaud, B KOTOPBIX YA0OHO BBOJIUTH
CKPBITBIC TIEPEMEHHBIE JJIs YIIPOIIECHUS
nojicuera (PyHKIMH MPaBaOIOA00HS.
[Ipumepom Takol 3a1a4l MOKET
CITYHUTb KJIACTEPU3AIIHSI.

37.

[lepeuncnure 3a1aun aHanu3a N300pakeHUN
penraemMple ¢ IOMONIbI0 HEUPOHHBIX CETEH.

3amaun aHaam3a u300paKeHun
pemaemMple ¢ MOMOIIBI0 HEUPOHHBIX
cerei

1) Kiaccudukanus n3o0pakeHui
2) ObHapykeHHe 00bEKTOB

3) CermenTarus n300paXKeHHS

4) I'eneparus H300pakeHUI

38.

Jlnst ananm3a n300paXKeHU B HACTOSIIEE
BpeMsI UCIOJIb3YIOT CBEPTOYHbIE HEUPOHHbIE
cetu (Convolutional Neural Networks,
ConvNet - CNN). OnumuTte KpaTKko Mporiecce
o0yueHust CNN.

CNN wucnosb3yeT mporiecc o0ydeHus,
4TOOBI YYUTHCS Ha HAOOPE MOMEUEHHBIX
n3o0pakenuii. B mporecce o0ydeHust
CETH MPEAO0CTABISAETCS BXOIHOE
M300pakeHHe U JKeJlaeMblil pe3ysbTar.
3aTeM ceTh KOPPEKTUPYET CBOU
BHYTpPEHHHE IMapaMeTpbl, 4TOObI CBECTH
K MUHUMYMY Pa3HUILY MEXIY
JKEJIaeMbIM Pe3ylIbTaTOM U
COOCTBEHHBIM MPOTHO30M. DTOT
MPOLIECC MOBTOPSIETCS 0 TEX MOP, MOKa
CETh HE CMOXKET TOYHO MPEICKa3aTh
JKEJIaeMbIi pe3ynbTarT.

39.

OO6nacTy UCTIOIB30BAHMS CBEPTOUYHBIX
Heripoceteit (CNN)

Ceeprounsie HeliponHbie cetu (CNN)
— 9TO THUII HEHPOHHOM CETH, XOPOIIIO
MOJXOAIINH 17151 3a/1a4 00paboTKH
H300paKeHHH, TAKUX KaK
pacro3HaBaHue 0OBEKTOB MU
CerMeHTallHs.

40.

[lepeuncnure OCTOMHCTBA UCIIOIb30BAHMS
TpaHchepHOro 00yueHHst HEHPOHHBIX CeTel
aHaJIn3a JIaHHbIX.

JlocToMHCTBA UCTIOIB30BAHUS
TpaHchepHOTo 00yUeHHsI HEHPOHHBIX
ceTen:

1. Coxparienue BpeMeHH 00yueHHs
2. Yaydienue o0001eHns

3. domnosnHuTeNnbHas nHGOpMALIUS

4. Pemenue 3a/1a4, /Uit KOTOPBIX MaJio
TAHHBIX

5. Pemienue cnenuanu3upoBaHHbIX
3a1aq

6. DKOHOMHUS PECYPCOB

41.

HpI/IBC,Z[I/ITC HC MCHEC TpPEX 3a/a4 aHaJIn3a
CCTCCTBCHHBIX SA3BIKOB

Tpu npumepa MOKHO BBHIOpATh U3
JIaHHOTO CIIMCKa 3aJa4 aHajIu3a
€CTECTBEHHBIX SI3LIKOB.

- @OopMHUPOBAHUE OTBETOB HAa BOIIPOCHI
- AHalIM3 YMOLIMOHATIBLHOM OKPAaCKH
BBICKQ3bIBaHU M
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- Haxoxmenue Tekcra,
COOTBETCTBYIOILIETO U300PAKEHUIO
- MamuHHBINA IEpeBOJ

- Pacno3HaBanue peun

- Mopdonorudeckas pazmerka

- lI3Bneyenue cymuocTen

42.

[TocraBneHa 3a1a4a aBTOMaTHYECKOTO
pacro3HaBaHUs TEKCTA HAITHCAHHOTO
HoctoeBckum @.M. ¢ UCIIOJIB30BaHUEM
MaIIMHHOM Mojenu. Kak cokpatuts
JUINTEIBHOCTD ATara 00y4eHus Moaeu?

bynem ncnons3oBaTh METOT
MAIIUHHOTO 00y4eHUs1, TP KOTOPOM
MOJIEJTb, pa3paboTaHHAas I OJHOU
00J1aCTH, UCIIOJIB3YETCS B IpYroi
obnactu - TpaHchepHoe oOyueHHe.
Bo3sMeM Mozienib 00y4eHHYIO
pacrio3HaBaTh TEKCT U JOYYHM €€ Ha
TEKCTe HanmucaHHOM JloCcTOeBCKUM
O.M.

43.

[TocraBneHa 3agada BEIOpATh BUJI HEUPOCETH
JUTSI TIOCTPOEHUST MOJIENTH C HU3KUM YPOBHEM
OImHOOK MPHU PEIICHUH CJIOKHON 3a/1auu.

Jnst pemennst no10MIeT HEMpOHHAs
CEeTh U3 HECKOJBKUX CIIOCB
UCKYCCTBEHHBIX HEHPOHOB, KOTOPBIC
CBSI3aHBI MEX]Ty COOOM, YTO TIO3BOJISET
JAHHBIM TTePEMEIIaThCS 10 CeTH
«pacripeielIeHHBIM» 00pa3oM,
HaIpUMep CBEPTOYHbIEC HEHPOHHBIE
cetu (CNN) mim peKyppeHTHBIC
HeriporHbie cetu (RNN).

44,

Ocob6eHHocTH PexyppeHTHBIX HEHPOHHBIX
cetelt (RNN).

RNN 00i1azaroT cnocCoOOHOCTBIO
3allOMHMHATh NPEIbIAYIINE BXOIHbIE
JAHHBIE U «3alIOMUHATHY WHHOPMALIUIO
C TEYCHUEM BPEMEHU, YTO MO3BOJISET
UM JIy4Yllle paclio3HaBaTh
3aKOHOMEPHOCTH, BO3HUKAIOIIUE B
Te4eHue 0oJiee ATUTENbHBIX
nHTEpPBaIOB BpeMeHu. RNN
CTPYKTYPUPOBaHBI KaK
MOCJIEI0BATENLHOCTD «BOPOT», KOTOPbIE
00pabaThIBaIOT BXOJHBIC JaHHEIE,
4TOOBI IOMOYb CO37aTh IPOrHo3. RNN
MOHO HUCTIOJIb30BATh JIJIs 33]1a4,
CBSI3aHHBIX C KJacCUUKaIneH,
perpeccuen Wiy reHepanuein
nocienoBarenbHocTell. HekoTopeie u3
HauboJee MOMYISIPHBIX MTPUIIOKESHUIHA
RNN Bximr04aroT 00paboTKy
€CTECTBEHHOTO SI3bIKa, aHAJIU3
HAcTpOeHuil 1 00paboTKY 3BYKa.

45.

[Ipu ananu3e UCXOTHBIX JaHHBIX B Python
MOJTY4rIIH rpaduk «SAmuk ¢ ycamm»
IIOKA3aHHBIM Ha PUCYHKE. XapaKTepUCTUKA
«Smmka ¢ ycamuy» non ?.

Menanana




Howmep ConepxaHue Borpoca [IpaBriIBHBIN OTBET HA 3aJaHUE
3a/laHus
| |

46. [TosicHuTE YTO O3HAYAET CUHTE3 [TpyMEeHUTETHHO K HCKYCCTBEHHOMY
MPUMEHUTEIFHO K HCKYCCTBEHHOMY MHTEJJIEKTY CUHTE3 03HaYaeT
UHTEJUIEKTY. reHepaluo rpaMOTHOTO TEKCTA.

47. [TosicHuTe YTO O3HAYAET aHAIIN3 [TpyMEeHUTENTHHO K HCKYCCTBEHHOMY
MPUMEHUTEITFHO K UICKYCCTBEHHOMY MHTEJJIEKTY aHaJIM3 O3HaYaeT
WHTEJIEKTY. OHWMAaHMeE s3bIKa

48. KpoTko onummre noHATHE MAIMHHOTO FastText nermyOokast apXuTeKTypa
oOyuenus FastText. HEHPOHHOW CETH, UCITIOJIb3YETCS B BUJIE

6ubaroTEeKH, coaepKaeit
npeo0ydeHHbIe TOTOBbIE BEKTOPHbBIE
IPECTaBJIEHUS CIIOB U
KJ1accu(puKaTopa, TO €CTh aIrOPUTM
MalTuHHOTO 00y4eHHsI pa30MBaIOIINNA
CJIOBA Ha KJIACCHI.

49, [ToctraBnena 3agava nepeBojia ¢ OJHOTO s3bIka|Mo1es1b HEHPOHHOTO MAIIMHHOTO
Ha JIpyroi ¢ MOMOILBIO MOJENIM HEMPOHHOIO |[I€pEeBOJa COCTOUT U3 KOJIUPYIOIIEro
MAIIMHHOTO NIepeBo/ia, T.€. NIPUHUMAET HA  |KOMIIOHEHTA, JEKOJUPYIOLIETo
BXO/] IPEIJIOAKEHNUE Ha OJTHOM SI3bIKE U KOMIIOHEHTA U CBSI3M MEX]ly HUMH.
BBIBOJIUT MPEUIOKEHUE HA APYTOM.

[IpuBenure npuMep coctaBa MOAEIH
HEHPOHHOT0 MAIIMHHOTO MEPEBOJIA.
50. Koxkoif MeTo1 MammmHHOTO 00yueHne MoxkHo |Eciu Mozens cpebl Heu3BecTHa,

HCIIOJIb30BaTh MPH HEU3BECTHOW MOICITH
Cpenpbl.

ncnoJib3yroT Monte-Kapio
MoJenupoBaHue (MeToa riryookoro Q-
o0yueHus).




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




