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

nporpamMmbi

HaumeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHUuuMn

Koa u
HauMeHOBaHue
KOMMeTeHLUuun

Kop v HaumMeHoBaHue
UHAUKaTOPa O0CTUXXEHUA
KoMneTeHuuu

Pe3ynbTaTbl 00yueHus
(3HaTh, yMeTb, BnapeTb,
COOTHECEeHHbIe C
MHAMKaTOpaMu
BOCTUIXKEHUA
KOMIMEeTeHLUHU)

ObuwenpoteccnoHanbHble KOMNETEHLNN

OlnK-4 CnocobeH
NnoHMMaTb
NPUHUUNLI paboThbl
COBPEMEHHbIX
NHHDOPMALMOHHbIX
TEXHONOrNA 1
NCMoJIb30BaTb MX
N9 peleHns
3a4au
npogeccnoHanbHO
N 0eaTenbHOCTU

OMK-4.2 OemoHcTpupyeT
BO3MOXXHOCTb UCMOJIb30BaHUS
MeTOLO0B UCKYCCTBEHHOI0
WHTEe/IeKTa

BnageTb HaBblkamu
NCMNOJIb30BaHNS METOL0B
rnomcka HeobxoamMmon
NMHOPMaLMK 4118 peLleHns
MOCTaBJIEHHOWN 3a4a4u C
MOMOLLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTEJ/IEKTA

3HaTb MeTOoAbl MOUCKa
HeobXxoaMMOoN NHGopPMaLUK
ONS peLleHns nocTaBAeHHOMN
33341 C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTE/IEKTa

YMeTb UCMOJIb30BaTb METObI
rnomcka HeobxoamMmon
NMHOPMaLMK 4S8 peLleHns
MOCTaBJIEHHOW 3a4a4u C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTEJ/IEKTA

2. MecTo gucumnnutdbl (Moayns) B CTPyKType obpasoBaTesnibHOW NPOrpaMMmbl

MeCTo AMCUMNANHBI (MOLyNs) B CTPYKType 06pa3oBaTeNibHON NporpaMMbl: 0b6A3aTesnbHas 4acTb

Kopn

KoMn MpepwecTByowmne
eTeH OUCLUNJINHbBI
(7]]

MapannenbHo ocBauBaeMbie
OAVUCLUUNJIUHBI

nOCﬂEAYIOI.I.I,Me OUCLUUNJIUHDBI

OnkK-4

BblyncanTesibHble MalUUHbI,
CNCTEMbI K CeETHN

[ocyLapcTBEHHas NToroeas
aTTecTauns: BbIMOJHEHNE,
NMoAroToBKa K npoLeaype 3alnThl
N 3alMTa BbIMyCKHOM
KBaMgrKaLnoHHON paboThbl

3. 06beM aucumMnamHbl (Moaynsa) B 3a4eTHbIX e AUHULLAX C YKa3aHMeM KoaM4yecTBa
aKageMMU4YeCKMX 4acoB, BbiAesieHHbIX HA KOHTaKTHYI0 paboTy obyvalowmxcs ¢
npenopasateneM (No Buaam y4eOHbIX 3aHATMM) M HA CAaMOCTOATEsIbHYIO paboTy

obyuvarowuxcs




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

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

Bupbl yuebHOM
Harpysku M ux
Ne HauMeHoBaHMWe pa3gena AUCLUNIMHDI TPYAOEMKOCTb, Hachl
paspena
n3|np|n3|cec|Beere
Yyacos
1 STanbl Pa3BUTUA CUCTEM NUCKYCCTBEHHOrO nHTennekTa (CUN) 010710 8 8
2 Ba3bl 3HaHUN. CUCTEMBI, OCHOBAHHbIE Ha 3HAHMUSX 010710 8 8
3 OCHOBHbIE MOJIOXKEHWNS HEYETKOW NOTNKK 010710 8 8
4 MawwHHoe obyyeHune. Perpeccus, kKnaccuukaums un ololo 8 8
Knactepmsaums.
5 HellpoHHble ceTun. [NyboKne HeMPOHHbIE CETU 01012 8 10
6 BeefeHmne B UCKYCCTBEHHbIN MHTENNEKT U OCHOBHbIE METObI >1lolo 8 10
MalUUHHOro 0byveHna anasa paboTbl ¢ TaBANYHBIMU OAHHBIMM
7 CucTtembl rnybokoro obyyeHus 2{0f]O0 8 10
8 ObyyeHune c NoaKpenaeHnem 00| 2 6 8
Kontponb| 0 | O | O 0 2
Utoro| 4 | O | 4 | 62 72
4.1 Copep>XaHue NEeKUMUOHHbIX 3aHATUH
KonuuyectBo
Ne HauMeHoBaHMe Copep>xaHue neKuum Yyacos /
TeMa nekuum (mepeyeHb AMAAKTMYECKUX € ANHNLL: 4acoB B
3aHATUA paspena .
pacCMaTpMBaAEMbIX MOATEM, BOMPOCOB) | 3/IeKTPOHHOM
¢dopme




5 cemecTp

BeeneHune B
NCKYCCTBEHHbI
NHTENNEKT U
OCHOBHble
MeToAbl
MaLUMHHOr o
obyyeHunsa ons
paboThl C
TabAnYHbLIMK
JaHHbIMU

BeeneHune B
NCKYCCTBEHHbI
NHTENNEKT U
OCHOBHble
mMeToAbl
MaLUWHHOr o
oby4yeHuns ons
paboThl C
TabAnYHbIMK
JaHHbIMU

OCHOBHble 3afla41 CUCTEM
NCKYCCTBEHHOIr0 MHTEJIJIEKTa.
Knaccndurkaums, Knactepusaums,
perpeccus. Tunbl MaWMHHOIO 06yYeHns:
C yyntenem, 6e3 yyntens, ¢ YaCTUYHbIM
npuBieYeHnem yyntens, obyyeHune ¢
noakpenaeHuem. Knaccuukaums Ha
npumepe anroputMma k-6avxanwmnx
cocegert (kNN) [OnumoHanbHo: BbICTpbIN
nouck bavxanwmnx cocenen.]. MeTpukm
OLLeHKN KJlacCUmMKaLMmm: NosHOTa,
ToYHOCTb, F1, ROC, AUC. BannpaumnoHHas
n TecToBas Beibopka. Kpocc-sanmaauums.
PaboTa c KaTeropvanbHbIMK
npusHakamu. Perpeccusa. MeTtpukn
oLueHKn perpeccun: MSE, MAE, R2 -
KO3hpMLMEHT OeTepMUHaummn. JinHenHas
perpeccus, nNoaMHoOMMaNbLHas perpeccus.
MepeobyyeHre n perynsapusawus,
rpebHeBas perpeccus, LASSO, Elastic
Net. JInHelnHble Mogenn oas
Knaccumkauum. MepuenTpoH,
JIOrUCTUYeCKasn perpeccus,
MOJIHOCBA3HbIE HEPOHHbIE CeTH,
CTOXACTUYECKU FPadNeHTHbIA CNYCK 1
obpaTHOe pacnpocTpaHeHne rpagueHTa.
Perynspusaumnsa TMHENHbIX MoLesnen
Knaccndpukaummmn. Knactepmsauns. k-
means, k-means++, DBSCAN,
arsoMepaTuBHas Knactepusauus.
MeTprKKN OLLEHKUN KJTacTepusaLunu.
ANropuUTMbl, OCHOBaHHbIE Ha NPUMEHEHMNN
pewarLwnx gepesbes. Kputepuu
pa3sfeneHuns ysna: MHPOPMaLMOHHbIN
BbINFPbIW, KpUTEPUn OXnHW. AHcambnn
pellalLnx LepeBbes: ClyvyalHbIn nec,
rpagneHTHbIA ByCTMHI. MeToA OMOPHbIX
BeKTOpOB. MpsMasa n obpaTHasa 3afava.
OnpepeneHre ONOpHbLIX BEKTOPOB.
AoepHbIn TpoK. HanBHbIN 6anecoBCKMi
KnaccugunkaTop. Metoabl OLEHKM
pacrnpeeneHunsa npusHakos. EM-
aJIrOpUTM Ha nprMepe CMecu rayccuaH.




HelnpoHHble ceTn. PYHKLNN OLLINOKN
HENPOHHbIX ceTel 1 0byyeHue ¢
nomoLblo 06paTHOr0 pacnpPoCTPaHeHUs
rpagueHTa. MNMoHaTne 63T4a 1 anoxu.
PaboTa ¢ nsobpakeHnsimm ¢ NOMOLLbIO
HENpPOHHbIX ceTen. CBEPTOYHbIE
HenpoHHble ceTn. Onepaunn CBEPTOK,

Cucrtembl Cucrtembl max-pooling. MonynspHble apxXnTeKTypbl
2 rnybokoro rnybokoro CBEPTOYHbIX HEMPOHHbIX ceTel: AlexNet, 2
oby4yeHus obyyeHus VGG, Inception (GoogLeNet), ResNet.

TpaHcgepHoe obyyeHme. ObpaboTka
TekCToB. PaboTa C eCTeCTBEHHbIM
A3bIKOM C MOMOLLbIO HEMPOHHbIX CETEWN.
BekTopHble NpeacTaBneHns ANa TeKCTa:
word2vec, skipgram, CBOW, fasttext.
PeKyppeHTHble HENPOHHbIe ceTu, LSTM,
GRU. TpaHcgopmepsl, BERT, GPT.

WUToro 3a cemecTp: 4

UToro: 4

4.2 Copep>xaHue nabopaToOpHbIX 3aHATUM

YyebHble 3aHATUSA He peann3yroTcd.

4.3 Copep>XaHue NpaKkTU4eCKUX 3aHATUH

Konuuectso
Tema Copep)xaHue NPaKTUYEeCKOro 3aHATUA yacos /
Ne HaumeHoBaHue
npakTuyeckKkoro (nepeyeHb ONAAKTUHECKUX eQUHNLL: 4YacoB B
3aHATUA paspena -
3aHATUA paccMaTpuBaeMblX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
¢dopme
5 cemecTp
3apayn paboTbl € NocsefoBaTE/bHbIM
Iny6okune
y g LaHHbIM, 06paboTka ecTeCcTBEHHOMO
HenpoHHbIe HEWpPOHHbIe . .
A3blKa. [loCTpoeHe HEMPOHHLIX CeTel Ha
ceTun. Fnybokune |cetn.
2 . TabnnYHbIX AaHHbIX. CBEPTOYHbIE 2
HenpoHHbIe CBepToYHbIe o
N HenpoHHble ceTu.llocTpoeHne
ceTu HepOHHbIe g y
ceTm CBEPTOYHbIX HEMPOHHbLIX CceTen,
pacno3HaBaHue 06pa3os..
MpumeHeHne Q-Networks ans pewweHns
ObyyeHune ¢ ObyyeHue ¢ P Q y ANA
5 NMPOCTbIX OKPY>XeHWN. [porpaMMHoO- 2
nogkpenseHnem | nogkpenaeHnem
anropuTMUYeckoe 0CBOeHNEe MaTepuaa
UToro 3a cemecTp: 4
WToro: 4

4.4. Copep>XaHue caMocToAaTesIbHOM paboThbi

Copep>xaHue CaMOCTOATEIbHOMN

Bup,
HaunMeHoBaHue . paboTbl KonunyectBo
CaMOCTOSATEeNIbHOWU
paspena paboTkl (mepeyvyeHb AMOAKTUYECKUX € ANHNLL: YyacoB

paccMaTpMBaEMbIX NMOATEM, BOI'IpOCOB)




5 cemecTp

dTanbl pa3BUTUA CUCTEM
NCKYCCTBEHHOI0
nHTennekta (CUN)

noaroToBKa K
NnpakTn4eCcknm
3aHATNAM

BeeleHue B CMCTEMbl MCKYCCTBEHHOIO
nHTennekTa. NMoHaTne 06 NCKyCCTBEHHOM
nHTennekTe. HempoknbepHeTuka.
KnbepHeTunka «4epHOro ALmKa» u
NCKYCCTBEHHbI UHTENEKT.
/ICKYyCCTBEHHbIN MHTEeNNeKT B Poccun.
®OYHKLNOHAJIbHAsA CTPYKTYpPa CUCTEMbI
NCKYCCTBEHHOI0 MHTeNNekTa. OCHOBHbIE
obnactu npumeHeHns cnctem NN

ba3sbl 3HaHUN. CncTeM®I,
OCHOBaAHHbIE Ha 3HaHUAX

NnoAroToBKa K
NPaKTN4YeCKNM
3aHATUAM

[aHHble 1 3HaHuA. MNpencTasneHne
3HAHWUN B NHTENNEKTYabHbIX CUCTEMAX.
OcHoBHble onpeneneHuns. Mogenu
npencTaBieHNs 3HaHWUA. DKCNEPTHbIE
cmucTeMmsl. MNpeacTaBneHne 3HaHN B
3KCMEePTHbIX CUCTeMax

OCHOBHbI€ MON0XKEeHUA
HeYeTKOWN JIOrnKun

NnoaroToBKa K
NPaKTN4YeCKNM
3aHATNAM

MaTemaTun4eckne ocHoBbl. HeveTkas
anrebpa 1 HeYyeTKMe MHOXXECTBa.
Jlornyeckve onepauun Hag HeYeTKMU
MHOXeCTBaMU. HeveTkas u
NIVHFBUCTUYECKMNE NepeMeHHble. PopMbl
npeacTaBAeHUs PYyHKLNN
NPUHALNEXHOCTU N HEYETKMNIA BbIBOL.
ANropuTMbl HEYETKOr O BbIBOAA.

MawwwnHHOoe 0by4veHme.
Perpeccus,
Knaccuurkayms un
KnacTepusaLuus.

noaroToBKa K
NnpakTn4eCcknm
3aHATNAM

napagurmel 0by4eHns HenpoceTemn: «C
yunTenem», «6es yymtens»
(camoobyyeHmne) n cmelwaHHas. ObyyeHmne
c yuyntenem : Knaccuurkaums ,
Perpeccus, PaHxxnposaHue. ObyyeHune
6e3 yuutens : Knactepusauums,
YMeHbLUeHne pa3MepHocTun. ObyyeHme ¢
YaCTWYHbLIM NPUBIEYEHNEM YYNTENA

HelnpoHHble ceTw.
[ nybokne HelpoHHbIe
ceTu

noAroToBKa K
NPaKTN4YeCKNM
3aHATNAM

VickyccTBEHHas Mogesib HelpoHa.
MprMeHeHe HeNPOHHbIX CeTen.
PacnpocTpaHeHue CMrHanos no
HenpoHHON ceTn. ObyyeHne HeNpPoCeTMN.
bubnnoTekn ons co3naHna HEMPOHHbIX
ceTei Ha Python




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

NnoAroToBKa K
NPaKTN4YeCKNM
3aHATNAM

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.




CucTembl rnybokoro
o0byyeHus

NoAroToBKa K
NPaKTN4YECKNM
3aHATUAM

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-
aJIropMTMUYECKOe 0CBOEHVE MaTepurana.
Knaccudmkaumus nobpaxxeHuin n
TpaHchepHoe obyyeHme PaboTa C
TeKCTaMM 1 UX BEKTOPHbLIMU
npeacTaBAeHNAMN TEKCTOB MporpaMMHo-
aropuTMUYECKOe 0CBOEHUE MaTepuana/
MpumeHeHne Q-Networks gns peleHus
NPOCThLIX OKPY>XeHnI. MNporpamMMHo-
anropuTMMYECcKoe 0CBOEHMe MaTepuana

0byyeHue ¢
NoaKpenIeHnem

NnoaAroToBKa K
NPaKTN4YECKNM
3aHATNAM

MoHATMA areHTa, Cpenbl, COCTOAHMNS,
OeNCTBUA N Harpadbl. PYHKLNS
LeHHocTu cocToanHms (Value function) un
yHKUMA KavecTBa genctens (Qfuntion).
OnTvMK3auma cTpaTermm ¢ NOMOLLLIO
MaKCUMmnsaumm yHKLNIA LEHHOCTN 1
KavecTBa. Q-06yyeHue. nybokoe
obyyeHune c nogkpennerHnem. Deep Q-
Networks, Actor-critic. ns ypoBHS
akcnepTHbIN: REINFORCE, A2C, PPO,
DDPG. MNpumeHeHne Q-Networks ans
peLleHns NPoCTbIX OKPY>XEHWA.
[porpamMmmMHoO-anropnuTMmnYeckoe
0CBOeHMe mMaTepuasna

UToro 3a cemecTp:

62

UToro:

62

5. NMepevyeHb y4eOHOM NnuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no

AucuunnuHe (Mmopynio)

No
n/n

Bbubaunorpaduyeckoe onucaHune

Pecypc HTb
CamITY
(9BC CamMI'TY,
IPRbooks n 1.4.)

OcHoBHasa nnTepaTypa
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Python n aHanu3 gaHHbIX; MNpodobpazoBaHue, 2019. - Pexxum gocTtyna:

DNEKTPOHHBIN

1 http://www.iprbookshop.ru/88752.html pecypc
Anroput™MmsaLns n nporpamMMmnpoBaHme. Asbik Python; CaHKT-

7 MeTepbyprcknii rocyAapCTBEHHbLIN YHUBEPCUTET NPOMBbILLNEHHbIX DNIEKTPOHHBIN
TexHoJiornm u gnsanHa, 2020.- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102400
BBefieHne B HENPOHHble ceTu; UHTepHeT-YHUBepcuTeT

3 NHdopmaumoHHbix TexHonoruu (MHTYWUT), A MNMu Ap Megua, 2020.- DNEKTPOHHBIN
Pexxum pgocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||89426
i3BneyveHne 3HaHMIN METO4AMM MaLLUMHHOIO 00yYeHns; N3gaTensCcTBO y

) DNEKTPOHHbIN

4 | KOxxHoro hefepasibHoro yHmsepcuteTa, 2022.- Pexxum gocrtyna: acvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||131448 Pecyp

5 NckyccTBeHHbIe HelpoHHble ceTu; A Min Ap Meaua, 2021.- Pexum INEeKTPOHHBIN
nocrtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||108228 pecypc
ickycCTBEHHbIE HENPOHHbIe ceTu; N3pgaTenbckun Jom MACKC, 2022.- y

. DNEeKTPOHHbIN

6 | Pexxum pocTyna: acvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||129880 Pecyp
Mansapos, A.H. OcHoBbI fi3blka Python : y4yebHoe nocobue / A. H. Manspos,

E. M. TynoHocoBa; CaMapCKnin rocy4apCTBEHHbIN TEXHUYECKUIA y
DJIeKTPOHHbIN

7 | yHuBepcuTeT, MpuknagHasa MmaTeMaTuka n nHpopmaTmuKka.- Camapa, 2024.-

: pecypc
106 c..- Pexxum pgocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||6079

8 ObyuyeHue c noakpenneHnem: sBegeHmne; MK Mpecc, 2020.- Pexxum DNEKTPOHHBbIN
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||125182 pecypc
Tiorawes , A.A. KOMNbOTepHbIE CPeLCTBA NCKYCCTBEHHOMO UHTE/IEKTA !

9 |y4eb. nocobue / A. A. Tiorawes; Camap.roc.TexH.yH-T.- Camapa, 2020.- 269 KHVKHbIN hoHL
C.

JononHuTensHasa nutepaTypa

10 Python n aHanun3 gaHHbix; MpogobpaszosaHme, 2019. - Pexxum pocTyna: DNIeKTPOHHBIN
http://www.iprbookshop.ru/88752.html pecypc

11 Python. ObpaboTka faHHbIX; N3gaTenscteo KHUTY, 2022.- Pexxum DNEKTPOHHbIN
pocrtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||129220 pecypc
bnbnnoteka Keras - nHCTpyMeHT raybokoro obyyeHus. Peanmzauus

12 HENPOHHbIX ceTen ¢ nomoLbto 6ubnnotek Theano n TensorFlow; AMK DNEKTPOHHBIN
Mpecc, 2018.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||124983
Busyanuzauus gaHHeix B Python. PaboTa c bubnnoTtekon Matplotlib; 3N1EKTDOHHbI

13 | 3paTenbcTtBO KHUTY, 2022.- Pexxum gocTtyna: ef c
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||129225 PeCcyp
Noen MaLIJI/IHHOF.O obyyeHuns: oT Teopun K anroputmam; MK Mpecc, 2019.- 3MEKTPOHHbIA

14 | Pexxum pocTyna: g
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||125114 Pecyp
/3BneyeHune 3HaHU MeToAaMM MaMHHOIO oby4veHns; N3paTenbCcTBo y

) DNEeKTPOHHbIN

15 | KOxxHoro thegepanbHOro yHusepcuteTa, 2022.- Pexxum goctyna: .
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||131448 Pecyp
Kak y4nTcs MallmnHa: peBonoumsa B 061aCT HEMPOHHbLIX ceTen 1 rnybokoro 3 71EKTDOHHbI

16 | 0byyeHus; AnbnunHa MPO, 2021.- Pexxum gocTyna: P

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||131617

pecypc
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17

ObpaboTka gaHHbIX B Python. OcHoBbl paboTkl ¢ bubnunoTekon Pandas;
N3paTensctBo KHUTY, 2022.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||129244

SNEeKTPOHHbIN
pecypc

18

ObyueHue ¢ noakpenneHneM Ha PyTorch: cbopHuk peuentos; AMK Mpecc,
2020.- Pexxnum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||126247

INEeKTPOHHbIN
pecypc

19

OCHOBbI MCKYCCTBEHHOIO UHTENNEeKTa; JlabopaTopma 3HaHuin, 2020.-
Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||98551

DNEKTPOHHbIN
pecypc

20

Cy3n, P.A. A3bik nporpamMupoBaHna PYTHON : yye6.nocobue / P. A. Cy3u.-
M., NHTepHeT-YH-T NHdopm.TexHonoruin, 2006M., BUHOM.JTab.3HaHWIA.-
326 c.

KHUXHbIN hoHA,

21

XankuH, C. HenpoHHble ceTw : MonH.kypc:[Mep.c aHrn.] / C. XalkuH .- 2-e
n3g.,ucnp..- Knes, Bunbsamc, 2006.- 1103 c.

KHVXHBIN (hoHA,

22

fAxbaeBa, I.9. HeyeTkne MHOXECTBa 1 HENPOHHbIE ceTu : Yyeb.nocobue / T.
2. fAxbaesa .- 2-e u3a.,ucnp..- M., MHTepHeT-YH-T NH(opM. TexHonornm,
2008M., BUHOM.ab6.3HaHun.- 315 c.

KHVXHbIN (hOHA,

HocTtyn oby4vatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocywiecTsnseTcsa nocpeacTBOM NEKTPOHHOMN
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NepevyeHb MHPOPMALMOHHBLIX TEXHOJIONUX, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUHU
obpa3soBaTesbHOro npouecca No AucumnaumHe (Moaynio), BKJKOYasa nepevyeHb

nporpaMMmHoro obecne4yeHus

Mpy NpoBeAeHUN NEKLMNOHHBIX 3aHATUIA UCMONb3YeTCH MyNnbTuMeauninHoe obopynoBaHme.
OpraHunsoBaHo B3anmopgencTeme oby4atoLllerocs n npenogaBatens ¢ UCMOJIb30BaHNEM 31€KTPOHHOWN
NH-hopMaLMoHHoN obpa3oBaTeNibHOM Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTesb
n/n pacnpocTpaHeHus
Adobe Systems
1 | Adobe Reader Incorporated JInueH3noHHoe
(3apybexHbli)
Microsoft
2 | Excel (3apyBexHbI) JInLeH3noHHoe
Google Inc CsoboaHO
3 | Google Chrome (uHTepHeT-6pay3ep) (3apyBeXHbIA) DaCNPOCTpaHsIEMoe
4 | Microsoft Office 2007 Open License Academic Microsoft . JInueHsnoHHoe
(3apybexHblii)
Python Software
5 | Python Foundation C:ggog;o AHSEMOe
(3apybexkHblin) pacnpocTp
6 | AHTunnarmnat.BY3 AO «AHTM“”am?T» JInueH3noHHoe
(OTevyecTBEHHbIN)
o 7-zip.org CsobogHo
7 | Apxusatop 7-Zip (3apybexHbli) pacnpocTpaHaemoe
: , . The Document
8 I'Ia|'<eT odhucHbIx nporpamm LibreOffice B cocTaBe: Foundation JIMLEH3MOHHOE
Writter .
(3apybexHblii)
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Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
9 . JInueH3noHHoe
cmcTeMa (3apybexHblii)
10 | Microsoft Office 2013 Microsoft JnueH3MoHHoe
(3apybexHblii)
11 | Anaconda 3 (Python 3, jupyter 6.3.0) Anaconda . Caoboaro
(3apybexHblii) pacrnpocTpaHsemoe

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTh «MHTepHeT»,
npodeccuoHanbHbiX 6a3 JaHHbIX, UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 gaquaﬂ 3JIeKTPOHHasA http://elibrary.ru/ Pecypcbl OTKpbLITOrO
nbnanoTeka [ocTyna
3apybexxHble Ha3bl
2 Scopus - 6a3a gaHHbIX http://www.scopus.com/ LaHHbIX
pedepaToB 1 LUTUPOBAHNS OrpaHNYeHHOro
[ocTyna
Poccuitckmne 6a3bl
3 | BUHUTK http://www2.viniti.ru/ AaHHbIX
OrpaHNYeHHOro
[ocTyna
Poccuinckmne 6a3bl
dNeKTPOoHHasa bubnmoTeka s S T JlaHHbIX
4 W3gaHwit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe OF PAHIYEHHOrO
[ocTyna
Poccuinckme 6a3bl
SNEeKTPOHHO-6bMoTeYHas , . LaHHbIX
> cuctema IPRbooks http://www.iprbookshop.ru/ OrpaHNYeHHOro
[oCTyna
Poccuinckmne 6a3bl
6 | eLIBRARY.ru http://www.eLIBRARY.ru/ AaHHEIX
OrpaHNYeHHOro
[oCTyna
KoHcynbTaHTln0c Poccuinckmne 6a3bl
7 (npaBoBble LOKYMEHTbI) - http://www.consultant.ru/ LaHHbIX
poctyn c MK B OorpaHn4yeHHoro
MepnunaueHTpe (ayn. 42) focTyna
Poccuminckmne 6a3bl
SNeKTPOHHO-6bmoTeYHas , . LaHHbIX
8 cuctema IPRbooks http://www.iprbookshop.ru/ OrpaHNyYeHHOro
[oCTyna
Poccuinckmne 6a3bl
dNeKTPOoHHasa bubnmoTeka s G P JlaHHbIX
9 W3gaHui CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r _01/cqgiirbis 64.exe OF PAHIYEHHOrO
[oCTyna
8. OnucaHmMe MaTepuanbHO-TEXHNYECKON Da3bl, HEOOXOAMMON ANA OCYLLECTBNEHUA

obpa3soBaTesbHOro npouecca No AucuuniaumHe (Moaynio)

JIeKuMOHHbIEe 3aHATUA

Aynntopusa Ne 302
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http://elibrary.ru/
http://www.scopus.com/
http://www2.viniti.ru/
http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=
http://www.iprbookshop.ru/
http://www.eLIBRARY.ru/
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=

YyebHas ayamTopumsa ANa NpoBefeHNs 3aHATUIN NEKLMOHHOro Tuna.

NomelleHne oCHALLEHO:

NPOEeKTop, MOHOBJIOK, 3KpaH;

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

yyebHan mebenb: 22 cTona, 44 cTyna; CTON WU CTYN ANA npenofaBaTtens, kadenpa,

[l0CKa ayaunTopHas

MpakTuyeckue 3aHATUA

Aynntopusa Ne 102

AyonTopusa ons npakTUYeCKMUX Y CEMUHAPCKUX 3aHATUN, TEKYLLErO KOHTPONSA 1

NPOMEeXYTO4YHOM aTTecTaunn (ana nHeannaos v nuy OB3)

[MomelleHMe ocHaleHo: KOMMboTep B KOMMJIEKTEe 8 WT., KOMMbIOTEP B KOMMIeKTe 14 wT. , umeeTcs
BbIXOZ B C€Tb VIHTEPHET; 1 C LOCTYMOM B 3/IEKTPOHHYI0 MH(DOPMaLMOHHO-06pa3oBaTenbHY0 cpesy
CaMmI'TY; yyebHasi mebenb: 23 KOMMbIOTEPHbBIX CTOJNI0B, 23 Kpecna-koMAopT, 6 y4eHUYecknx napT, 12
YYEHMNYECKUX CTYJIbEB, CTOJI U CTYN NpenofaBaTens

CamocToaTenbHas paboTta

Aynntopusa Ne 212

YyebHas ayamTopmsa Ons NpoBefeHns KypCcoBOro NPOeKTUPoBaHWA FpynmnoBbIX 1

VHOVBUAYANbHBIX KOHCYbTALWUA 1 CAMOCTOSATEIbHON paboThl 0byYatoLmxcs

MomMeLleHne OCHaLLEHO:

npv HeobXoANUMOCTW NCMONbL3YIOT HOYTOYK 4 WT.;

MMEETCH BbIXOA B CETb IHTEPHET; C LOCTYMNOM B 3/IEKTPOHHYI0 MH(OPMaLMOHHO-00pa3oBaTeNlbHYI0 Cpely
Caml'Ty

cneumanusnpoBaHHas Mebenb: 4 yyeHn4eckux ctona (2 noc. mecta), 8 y4eHU4eCKmx

CTYNbeB, CTOM W CTYN ON4 NpenofaBaTens..

Aynntopusa Ne 304

YyebHan ayanTopus Oas CamoCcTosaTebHOW paboThl 0byyatowmxcs.

MomMeLlLeHMe OCHALLEHO:

npy HeobXoAMMOCTU NCMONb3YIOT HOYTOYK 4 WT;

MMEETCS BbIXOA B CETb IHTEPHET; C LOCTYMNOM B 3/IEKTPOHHYIO0 MH(OPMaLMOHHO-00pa3oBaTeNbHYIO Cpesy
Caml'Ty;

YyebHas Mebenb: 8 cToN0B, 16 CTyNbEB, CTON U CTYA AN NpenofaBaTens

9. MeToaunyeckue MaTepuanbl

MeToau4yeckme pekomeHaaumm npu paboTe Ha nekuun

[0 nekummn CTyAeHT LOJDKEH NPOCMOTPETh y4ebHO-MeTOANYECKYI0 U Hay4YHYI0 nTepaTypy no TemMe
NeKuunn ¢ TeM, 4Tobbl MeTb NpeacTaBneHne o npobnemax, KoTopble ByayT pa3bupaTbCcs B nekuuu.

Mepel Havanom nekuum obyvarowmmcs coobllaeTcs TeMa Nekuumn, naaH, BONpPoChl, noasexatiune
PacCMOTPEHMNIO, [OBOAATCSA OCHOBHble MTepaTypHble NCTOYHUKK. Becb y4ebHbii MaTepuasn, coobliaemblin
npenofaBaTeneM, LO/MDKEH HE MPOCTO NPOCAyLWNBaTLCA. OH f0/KEeH ObITb aKTUBHO BOCMIPUHAT, T.€. YC/bILIaH,
OCMbIC/IeH, MOHAT, 3adhuKcupoBaH Ha Bymare v 3akpenseH B namaTu. Mpuctynas K CayLiaHuio HOBOro y4ebHoro
MaTepuana, Nosie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yvyeHHbIM. Cnens 3a TEXHUKON YTeHus
nekuumn (akLeHT Ha CyLeCTBEHHOM, MOBbILLEHME TOHa, N3MeHeHne puTMa, naysa 1 T.M.), Heobxonnmo Bcnen 3a
npenofaBaTesieM yMeTb BblLeNATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPefensTh X cofepxaHue, npobnemsi,
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npennosiaraTb UX BO3MOXHbIE PeLUeHNs, AoKa3aTeNbCTBa U BbiBOAbI. OCYLLECTBASAS Takyl paboTy, MOXHO
3Ha4yuTenbHo obnerynTb cebe NoHMMaHue y4yebHOro MaTepmana, ero KOHCNEKTUPOBaHNE U AalibHenwee
n3yyeHune.

KoHcnekTupoBaHue nekuun nossonseT obpaboTaTh, CUCTEMATM3NPOBATbL W Jyylle COXPaHUTb
NoJyYeHHYO MHADOPMaLUNO C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaepxaTesbHble MOMEeHTbI. TUNMYHasa ownbka, coBeplliaeMas 0byyatoLWmnmMcs, 4OCI0BHOE KOHCMEKTMPOBaHME
peyn npenogaBaTens. Kak npasnfio, Npu 3anucu «Ca0BO B C/OBO» He OCTAeTCsA BPeMeHU Ha obayMbiBaHUE,
aHann3 N cUHTe3 uHpopmauun. OTbrpas Hy)XHY MH(OPMaLUIO, FTNaBHbIE MbICK, NPO6AEMbI, peLleHns 1
BbIBObl, HEOOXOAMMO COKpaLlaTh TEKCT, CTPOUTb €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbCs. XKenaTesbHO 0CTaBUTb B paboynx KOHCMEKTax MoJisi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIO0BAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWaHHOW NeKuun, a Takxe
nogyepkmBatome ocobyto BaXXHOCTb T€X UMM MHbLIX TEOPeTUYeCcKnX NoJioXKeHun. C OKOHYaHUEM NeKLuK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLIeHHON. HyXXHO elle BOCCTaHOBUTb OTAE/IbHblIE MECTa,
NPOBEPUTb, BCE JIN MOHSATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOr ObIThb
MCNoNb30BaH B MPOLLECCEe NOArOTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN A8 CaMOCTOATESIbHON paboThl.

MeToanyeckue pekomMeHaauunn rpun rnmoaroToBKeE K pa60Te Ha MNPaKTN4YeCKOM
3aHATUNN

MpakTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LENax BblpabOTKU MPaKTUYECKUX YMEHUIA ©
NprobpeTeHNs HaBbIKOB B PELLIEHUI NPOGECCUOHANbHBIX 3aay.
PekoMeHAyeTcs cnepyioLlas cxema NoAroTOBKU K NPAaKTUYECKOMY 3aHATHIO:
1. 03HaKoOMJieHNe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpakaeT CoAdep)XaHue
NpeasoXeHHOW TeMbI;
2. npopaboTKa KOHCMEeKTa NeKuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoArOoTOBKA OTBETOB Ha BOMPOCHI NJlaHa NPAKTUYECKOro 3aHATHUS;
5. BbIMNOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 1 ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO MPOM3BOAUTCA MO BOMpocaM, pa3paboTaHHbIM
ONS Ka)KLOW TeMbl NMPakTUYeCKUX 3aHATUN 1 (nnu) nekuymin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATNAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe peKOMeHL0BaHHOM
mTepaTypbl.

PaboTa cTyLeHTOB BO BpeMA MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCSA Ha OCHOBE 3afaHui, KOTopble
BblAatoTCa obyyaloWmMmMCs B Havyaae UnM BO BPeMs 3aHATUA. Ha NpakTUYeCKUX 3aHATUSX NMPUBETCTBYETCS
aKTWBHOE y4YacTne B 06CYXOAEHUN KOHKPETHbIX CUTyaLuin, cnocobHOCTb Ha OCHOBE MOJYYEHHbIX 3HaAHWN
HaxoouTb Haubonee 3hHEKTUBHbIE PeLIEHUS MOCTaBAEHHbIX Npobnem, ymMeTb HaxOAUTb MOJIE3HbIN
LOMONIHUTENIbHLIN MaTepuan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoammo obpallaTb BHMMaHWeE Ha
OCHOBHbIE MOHATUSA, a/rOPUTMbI, ONMPEAENATb NPAaKTMYECKYI0 3HAaYMMOCTb pacCMaTpPMBaEMbIX BONPocoB. Ha
NPaKTUYeCKMX 3aHATMAX 0byYatomecs OOKHbI YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM MapaMeTpaM uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3amaHns MoryT ObiTb FpynnoBbie U
NHOMBMAYabHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblx 3aaHuUi, Lenen 3aHatusa, obLien noaroToBKy
obyyaloLmMxcs npenoaaBaTesib MOXET NofCKa3aTb 00yYaoLWNMCS aNropuTM peLleHns Nan nepsoe AencTeune,
NN yKasaTb obliee HanpaBsieHNe pacCyXAeHui. MonyyYyeHHble pe3ynbTaTbl 06Cy)XAalTCAa C NO3NLMUIA UX
a[leKBATHOCTMN MM 3PPEKTUBHOCTY B PaCCMOTPEHHON CUTYyaLMN.

MeToaun4yeckme pekoMeHgaumm no BbINOJIHEHWNIO caMoCToATeSIbHOW pa6OTbI

OpraHusaumnsa camMocToATeNbHOW paboTbl 06y4YaLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOLb
oBnafjeHns 3HaHWAMW, pa3BUTUE TBOPYECKMX CnocobHoCTen, mepexol OT MNOTOYHOrO K
NHOVBUAYANN3MPOBAHHOMY 00YYEHMIO C y4EeTOM NOTPeBHOCTEN N BO3IMOXXHOCTEN 0byyatoLerocs.

CamocTosaTenbHas paboTa ¢ yyebHuKamu, y4yebHbiMKU NocobusMu, Hay4yHOM, CNPaBOYHOM ANTepaTypon,
MaTepuanaMm Nepuoanyeckux n3gaHnin n HTepHeTa aBnseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNS
LOMONMHUTESIbHbIX 3HaHWIN, NMO3BOASET 3HAYUTENbHO aKTMBU3MPOBATb NMPOLECC OBAALEHUSA UHDOPMaLNEN,
crnocobcTeyeT Bonee rnybokoMy YCBOEHUIO M3YyHaeMOro MaTepumana. Bce HOBble MOHATMA MO N3y4YaeMon Teme
HeobXx0AMMO Bbly4NTb HaU3yCTb N BHECTW B M0CCapUiA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vana

15



N3yyYeHuns Kypca.
CamocTonATesbHas paboTa peannsyeTcs:
® HEnocpeAcTBEHHO B NPOLIECCe ayAUTOPHbIX 3aHATUNA;
® Ha NIeKUUAX, NPAKTUYECKUX 3aHATUSX;
® B KOHTaKTe C npenoaaBaTesieM BHE PAaMOK pacnuncaHus;
® Ha KOHCYy/NbTauuWsax no y4ebHbIM BOMpPOCaM, B X0A4e TBOPYECKMX KOHTAKTOB, MPW JIMKBMAAALNM
3a10/DKEHHOCTEN, NPY BbINMOJHEHUN HANBUAYAJbHLIX 3a4aHUIA U T.4.;
e B 6ubMOTEKE, AOMA, HA Kadepe Npu BbiNMOJHEHUN 00yYaOWMMCS y4ebHbIX 1 MPaKTUYeCKUX
3afav.
IphHeKTMBHLIM CPELCTBOM OCYyLLECTBAEHNS 06yYaloLWmnMcs CaMoCTosaTeNbHON paboThl sABnseTCs
3/1eKTPOHHas UH(OPMaLOHHO-06pa3oBaTeNbHas cpefa YyHMBepCcUTeTa, KoTopas obecneynBaeT JOCTyn K

y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUWUMNAUH (MoLynen), NpakTUK, K U3AAHUAM 31eKTPOHHbIX
6MBINOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCLUNIMHE (MOAaYyNIOo)

QoHJ OLLEHOYHbIX CPeACTB npeacTassieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
51.0.03.14 «CnucTeMbl NCKYCCTBEHHOIO UHTEJIIEKTa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCLUMNJIUHE
51.0.03.14 «CucTeMbl MCKYCCTBEHHOIO UHTEJIJIeKTa»

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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15.03.04 ABTOMaTM3aLMA TEXHONOM MYECKMX
NpoLeccoB 1 NPOM3BOACTB

ABTOMaTU3aLNA TEXHONOMMYECKNX NPOLLECCOB 1
NpPon3BoACTB B OTPaCaAaX TOMJIMBHO-
JHepreTn4yeckoro KoMmmniekca

Bbakanasp

3ao04Has

2025

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

Kahenpa "2/1eKTpo3HepreTnka,
3NEeKTPOTEXHMKA U aBTOMaTU3aLNS
TexHonornyeckux npoueccos" (H®- 33mnATM)

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

722

3aveT




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

nporpamMmbi

HaumeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHUuuMn

Koa u
HauMeHOBaHue
KOMMeTeHLUuun

Kop v HaumMeHoBaHue
UHAUKaTOPa O0CTUXXEHUA
KoMneTeHuuu

Pe3ynbTaTbl 00yueHus
(3HaTh, yMeTb, BnapeTb,
COOTHECEeHHbIe C
MHAMKaTOpaMu
BOCTUIXKEHUA
KOMIMEeTeHLUHU)

ObuwenpoteccnoHanbHble KOMNETEHLNN

OlnK-4 CnocobeH
NnoHMMaTb
NPUHUUNLI paboThbl
COBPEMEHHbIX
NHHDOPMALMOHHbIX
TEXHONOrNA 1
NCMoJIb30BaTb MX
N9 peleHns
3a4au
npogeccnoHanbHO
N 0eaTenbHOCTU

OMK-4.2 OemoHcTpupyeT
BO3MOXXHOCTb UCMOJIb30BaHUS
MeTOLO0B UCKYCCTBEHHOI0
WHTEe/IeKTa

BnageTb HaBblkamu
NCMNOJIb30BaHNS METOL0B
rnomcka HeobxoamMmon
NMHOPMaLMK 4S9 peLleHns
MOCTaBJIEHHOWN 3a4a4u C
MOMOLLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTEJ/IEKTA

3HaTb MeTOoAbl MOUCKa
HeobXxoaMMOoN NHGopPMaLUK
ONS peLleHns nocTaBAeHHOMN
33341 C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTE/IEKTa

YMeTb UCMOJIb30BaTb METObI
rnomcka HeobxoamMmon
NMHOPMaLMK 4S8 peLleHns
MOCTaBJIEHHOW 3a4a4u C
MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTEJ/IEKTA

Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyyeHus
Tekywiun
y Mpomex
Kop mHpoukaTopa KOHTpON
OueHOoYHbIe yTO4YHas
DOCTUXXEHUsA Pe3ynbtatbl 0Oy4yeHus b
cpepncTBa aTtrecTay
KOMNeTeHuumn ycnesae s
MOCTH
STanbl pa3BUTUA CUCTEM UCKYCCTBEHHOro uHTennekrta (CUN)
OlnK-4.2
MOHCTPUPyeT .
g:BMOO)EHgCFT)Ze 3HaTb MeTOoAbl MOMCKA HEOOX0AMMON OLEHOYHBIE CPECTEa
NH(OPMaLMK 418 PeLUeHNs NOCTaBEHHOM P
MNCMNOoJIb30BaHusA NPOMeXyTO4YHOro HeTt Ha
334,24 C NOMOLLbIO CUCTEM UCKYCCTBEHHOIO
METOo/0B KOHTpOJIA
NHTENNeKTa
NCKYCCTBEHHOIO
NHTENNeKTa
BnapeTtb HaBblkaMW UCMOJIb30BaHUSA METOL0OB
A . A OLEHOYHbIEe CpencTBa
noncka Heobxoammom nHopMaLuy ons
. NPOMEXXYTOYHOr 0 HeTt Ha
peLleHns NoCcTaBAeHHOWN 3a4a4mM C MOMOLLbIO KOHTDONS
CUCTEM NCKYCCTBEHHOr0 MHTEsIeKTa P

18




YMeTb 1CM0/1b30BaTh METOAbI MOUCKa
HeobXoaMMol UHMOPMALINKA LN pPeLleHns

OLEHO4YHbIE CpencTBa

o NPOMEeXXYyTO4YHOro HeTt Ha
NOCTaBJIEHHON 3a4a4u C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOrO MHTEIEKTA P
3HaTb MeTO/bl MOMCKa HeoBXoAUMON
NHOPMaLMK ONs PeLleHNs NOoCTaBJIEHHON
(opmaLuu Ans p npakTuyeckre 3agayu Oa HeTt
3a4@41 C MOMOLLbIO CUCTEM UCKYCCTBEHHOIO
WUHTenNNeKTa
Bnapetb HaBblkaMW UCMOJIb30BaHUSA METOL0OB
nouncka Heobxoanmomn nHhopmMaLun ans
A o opmaun A npakTuyeckne 3agayu Ha HeTt
peLleHns NoCcTaBAEHHOW 3a4a4mM C MOMOLLbIO
CUCTEM NCKYCCTBEHHOr0O MHTEsIeKTa
YMeTb 1CNO0Mb30BaTb METOAbI MOUCKa
Heobxoanmon nHGopMaunmn ANns peweHns
A . (opmaLuu Ans p npakTUyeckne 3agadu Oa Het
NOCTaBJIEHHON 3a4a4u C MOMOLLbIO CUCTEM
NCKYCCTBEHHOr 0 MHTE/IeKTa
Bba3bl 3HaHMKA. CUCTEMbl, OCHOBaHHbI€ HAa 3HAHUAX
OMnK-4.2
MOHCTpUpYyeT
AlemoncTpupye Bnapetb HaBblkaMW UCMOJIb30BaHUSA METO40B
BO3MOXHOCTb .
noucka HeobxoamMMom UHpopMaLUm ans
MCNoJib30BaHUs o npakTuyeckne 3agayu Oa HeT
METOLOB peLleHns nocTaBaeHHON 3a4a4u C MOMOLLbIO
CUCTEM NCKYCCTBEHHOr0O MHTEsIEKTa
NCKYCCTBEHHOIO
NHTeNNeKTa
3HaTb MeTOoAbl MOMCKa HeobxoaMMon
NH(OPMaLMK AN19 PeLLleHns MoCTaBNeHHON
npakTUyeckune 3agadu a HeTt
3aa4n C MOMOLLbIO CUCTEM UCKYCCTBEHHOMO P A A
WHTeNNeKTa
YMeTb 1CNO0Nb30BaTbh METOAbI MOUCKa
HeobXoANMON UHGOPMALIMK AN1A PeLLeHNs
A . hopmaLmm Ans p npakTuyeckne 3agadu Oa HeT
NOCTaBJIEHHON 3aa4u C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTeNIeKTa
Bnapetb HaBblKaMy UCMO/b30BaHNA METOO0B
. OLEHOYHbIe CpeacTBa
noncka Heobxoammon nHopMaLuy ons
o NPOMEXXYTOYHOr o Het Ja
peLleHns NocTaBAeHHOW 3a4a4M C MOMOLLbIO KOHTPONS
CUCTEM UCKYCCTBEHHOr0 MHTeJIeKTa
3HaTb MeToAbl MOMCKa HeobxoaMMon
. OLEeHOYHble CpeacTBa
NH(OPMaLMK 4111 peLleHns NoCTaBeHHON
NMPOMEXXYTO4YHOro HeTt Ha
3a4,a4 C NOMOLLbIO CUCTEM UCKYCCTBEHHOI0
KOHTpOJIA
WUHTenNNeKTa
YMeTb 1CNob30BaTb METOAbI MOUCKA
HeobxoANMON NHGOPMaLMK 411 PeLLeHNs OLEHOYHBIE CPEACTBA
< NMPOMEXXYTOYHOro Het Ja
NOCTaBJIEHHOW 3a4a4u C MOMOLLbI0 CUCTEM KOHTDONS
NCKYCCTBEHHOr0 MHTeIeKTa P
OCHOBHbIE NOJIOXKEHUA HeYeTKOMN JIOTMKHU
OlnK-4.2
flemoncTpupyet BnapeTtb HaBblKaMy UCMOJIb30BaHUSA METO0B
BO3MOXXHOCTb . OLeHOYHble CpefcTBa
rnomcka HeobxoaMMom UHGopMaLMM ans
NCMoJib30BaHMUA o NpPoOMeXyTo4YHOro HeTt Ha
peLleHns nocTaBaeHHON 3a4a4M C MOMOLLbIO
MEeTOA0B KOHTpOAA
CUCTEM NCKYCCTBEHHOIO MHTE/IeKTa
NCKYCCTBEHHOIO
WNHTeNNeKTa
3HaTb MeTOoAbl MOMCKa HeobxoanMon
. OLLEeHOYHble CpeacTBa
NHopMaLn ONs pPeLleHns NoCTaBIEHHON
NPOMEXXYyTO4YHOro HeTt Ha
3aayn C MOMOLLbIO CUCTEM UCKYCCTBEHHOMO
KOHTpOJIA
NHTEeNNeKTa
YMeTb 1CN0b30BaTb METOAbI MOUCKA
. OLeHOYHble CpeacTBa
HeobxoANMON NHGOPMaLMK 4118 PeLLeHns
o NMPOMEXXYTOYHOro Het Ja
NOCTaBJIEHHON 3a4a4u C MOMOLLbIO CUCTEM
KOHTpOAA

NCKYCCTBEHHOIO MHTENNIEKTA
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BnapeTb HaBblKaMW 1CMOJb30BaHNA METOL40B
noucka Heobxoanmon nHhopMaLnn 41s

. npakTuyeckune 3agadu [a HeT
peLleHns nocTaBaeHHON 3a4a4u C MOMOLLbIO
CUCTEM NCKYCCTBEHHOr0O MHTEsIEKTa
3HaTb MeTO/bl MOMCKa HeoBXoAUMON
NHOPMaLMK ONs PeLleHNs NOoCTaBJIEHHON
(opmaLuu Ans p npakTuyeckre 3agayu Oa HeTt
3a4@41 C MOMOLLbIO CUCTEM UCKYCCTBEHHOIO
WUHTenNNeKTa
YMeTb 1CMN0b30BaTb METOAbl MOUCKA
Heobxoanmon nHhopMaLnn ANs peLeHns
A o (opmaLnn Ans p npakTuyeckne 3agayu Ha HeTt
NMOCTaBJIEHHOW 3a4a4u C MOMOLLbI0 CUCTEM
NCKYCCTBEHHOMO MHTEJNIEKTa
MawuHHoe obyyeHue. Perpeccus, knaccudukauus u Knacrepusauus.
OlK-4.2
€MOHCTpupyeT .
A pvpy 3HaTb MEeTO/bl MOMCKa HEOBXOAUMON
BO3MOXXHOCTb .
NH(OPMaLMK AN PeLleHns NoCTaBeHHOMN
NCMosb30BaHus npakTU4eckme 3agaym Ha HeTt
3aa4n C MOMOLLbIO CUCTEM UCKYCCTBEHHOMO
MEeTo40B
WNHTeNNeKTa
NCKYCCTBEHHOr 0
NHTeNNeKTa
Bnapetb HaBblKaMWN UCMO/Ib30BAHNA METO0B
noncka Heobxoaumom nHpopmMaumm ans
A . (opmauy A npakTuyeckre 3agayu Oa HeTt
peLleHns nocTaBAeHHON 3a4a4M C MOMOLLbIO
CUCTEM NCKYCCTBEHHOI0 MHTE/IeKTa
YMeTb 1CMN0SIb30BaTb METOAbI MOUCKA
HeobxoaAnMON NHGOPMaLMK AN1A PeLLeHNs
. npakTUYeckne 3agaydn a HeTt
NMOCTaBJIEHHOW 3a4a4u C MOMOLLbIO CUCTEM P A A
NCKYCCTBEHHOMO MHTEJJIEKTa
3HaTb MeTOoAbl MOMCKa HeobxoaMMon OLEHOYHBIE CPECTEa
NH(OPMaLMn 4111 peLleHns NoCTaBeHHON P
NPOMEXXYTO4YHOro HeTt Ha
334,241 C NMOMOLLbIO CUCTEM UCKYCCTBEHHOIO
KOHTpOJIA
WUHTEeNNeKTa
Bnapetb HaBblKaMy UCMO/b30BaHNA METOO0B
. OLEHOYHbIe CpeacTBa
noncka Heobxoammon nHopMaLuy ons
o NPOMEXXYTOYHOr o Het Ja
peLleHns NocTaBAeHHOW 3a4a4M C MOMOLLbIO KOHTDONS
CUCTEM UCKYCCTBEHHOr0 MHTeJIeKTa P
YMeTb 1CNOoMb30BaTb METOAbI MOUCKa
. OLEeHOYHble CpeacTBa
HeobXx0AUMOV NHOPMaLIUK ONS PEeLIeHNS
o NPOMEXXYTO4YHOro HeTt Ha
NnocTaBJ/IEHHOM 3a4a4y C MOMOLLbIO CUCTEM KOHTPONIS
NCKYCCTBEHHOrO MHTEIEKTA
He#npoHHbie ceTu. FNybokne HelMpoOHHbIE ceTH
OlnK-4.2
MOHCTpUpYyeT
§§3MOO;H2C$ZG YMeTb 1CMN0SIb30BaTb METOAbl MOUCKA OLIEHOYHbIE CPeCTEa
HeobxoaAnMON NHGOPMaLIMK AN1A PeLLeHNs P
MCMoJIb30BaHMSA o NPOMEXXYTOYHOr 0 HeTt Ha
NMOCTaBJIEHHOW 3a4a4u C MOMOLLbIO CUCTEM
METOo40B KOHTpOJIA
NCKYCCTBEHHOMO MHTEJIEKTa
NCKYCCTBEHHOr 0
NHTENNeKTa
3HaTb MeTO/bl MOMCKa HEOBXOAUMON
. OLEHOYHble CpeacTBa
NH(OPMaLMK 419 PeLLeHns NoCTaBeHHON
NMPOMEXXYTOYHOro HeTt Ha
3a4a41 C MOMOLLbIO CUCTEM UCKYCCTBEHHOIO
KOHTpONIA
WUHTenNNeKkTa
BnapeTtb HaBblKaMun UCMO/b30BaHNA METO0B
. OLLEeHOYHble CpeacTBa
noncka Heobxoammon nHopMaLuy ans
. NPOMEeXXyTO4YHOro Het Ha
peLleHns NocTaBAeHHOW 3a4a4mM C MOMOLLbIO KOHTDONS
CUCTEM NCKYCCTBEHHOr0 MHTEsIeKTa P
YMeTb 1CN0b30BaTb METOAbI MOUCKA
HeobxoanmMon nHhopMaunmn aNna peweHns
A (opMaLn Ans p npakTuyeckre 3agayu Oa HeTt

NOCTaBJIEHHON 3a4a4u C MOMOLLbIO CUCTEM
NCKYCCTBEHHOIO MHTENNIEKTA
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3HaTb MeTOoAbl MOMCKa Heobxoanmon
NHOPMaLMK o1 PELIEHNS NMOCTaBJIEHHON
(opmaumm Ans p npakTU4eckme 3agaym Ja HeTt
3aayn C MOMOLLbIO CUCTEM UCKYCCTBEHHOMO
NHTeNNeKTa
BnapeTb HaBblKaMun UCMO/Ib30BaHNA METOL0B
noncka Heobxoammonm nHopMauun ons
A . (popmauyy A npakTuyeckre 3agayu Oa HeTt
peLleHns NoCcTaBAEHHOW 3aa4u C MOMOLLbIO
CUCTEM NCKYCCTBEHHOIO MHTENEKTa
BBepeHue B UCKYCCTBEHHbIA MHTENJIEKT U OCHOBHble MeTOAbl MAaLULMHHOIo 00y4yeHusa ansa paboTsl C
TabNMYHBIMKU DAHHBIMU
OlK-4.2
MOHCTpUpYyeT .
fle pvpy 3HaTb MeTOoAbl MOMCKa HeobXoaMMON
BO3MOXKHOCTb .
NH(OPMaLMK 4S8 PeLLeHns MOCTaBNEHHOMN
NCMosb30BaHusA npakTU4eckme 3agaym Ha HeTt
3aa4n C MOMOLLbIO CUCTEM UCKYCCTBEHHOMO
MeTol0B
WUHTeNneKkTa
NCKYCCTBEHHOr 0
NHTeNNeKTa
YMeTb 1UCMN0J1b30BaTb METOAbI MOMCKa
HeobxoanmMon nHGopMaumnmn ANna peweHns
A . (opmaLun Ans p npakTuyeckre 3agayu Oa HeTt
MOCTaBIEHHONM 3a4ayn C MOMOLLbIO CUCTEM
NCKYCCTBEHHOI0 MHTeNIeKTa
Bnapetb HaBblKaMu UCMO/b30BaHNA METOO0B
noucka HeobxoanMom nHpopMaLmm ans
. npakTUYeckne 3agaydn a HeT
peLleHns NoCcTaBAEHHOW 3a4a4mM C MOMOLLbIO P A A
CUCTEM NCKYCCTBEHHOI0 MHTE/IEKTa
3HaTb MeTOo/bl MOMCKa HeEOBX0AMMON OLEHOYHBIE CPE/CTEa
NH(OpPMaLMn 4111 peLleHns NoCTaBeHHON P
NPOMEXYTOYHOro HeTt Ha
3aayn C MOMOLLbIO CUCTEM UCKYCCTBEHHOMO
KOHTpOJIA
WUHTEeNNeKTa
YMeTb 1CMN0SIb30BaTb METOAbI MOUCKA
. OLIEHOYHbIE CPelCTBa
HeobxoAnMON NHGOPMaLMK 411 PeLLeHNs
< NPOMEXXYTOYHOro Het [a
NMOCTABJIEHHOW 3a4a4u C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOI 0 MHTENeKTa P
BnapeTb HaBblkaMW 1CMOb30BaHNA METOA0B
. OLeHOYHble CpeacTBa
nomcka HeobxoamMMom UHpopMaLMm ans
o NPOMEXXYTO4YHOro Het Ha
peLleHns NocTaBAeHHOWN 3a4a4M C MOMOLLbIO KOHTDONS
CUCTEM NCKYCCTBEHHOrO MHTEIEKTa P
CucteMbl rnybokoro obyuenus
OlnK-4.2
MOHCTpUpYyeT
flemoncTpupye BnapeTtb HaBblKaMW UCMO/b30BaHNA METOO0B
BO3MOXHOCTb . OLEHOYHbIEe CpenCcTBa
noncka Heobxoammon nHopMaLun ons
NCMOJIb30BaHNSA y NMPOMEXYTO4YHOr 0 HeT [a
peLleHns NoCcTaBAEHHOWN 3a4a4mM C MOMOLLbIO
MEeTOA0B KOHTpOJIA
CUCTEM NCKYCCTBEHHOI0 MHTE/IEKTa
NCKYCCTBEHHOr 0
NHTeNNeKTa
3HaTb MeTO/bl MOMCKa HeEOBX0AUMON
. OLIEHOYHblE CpPelCcTBa
NH(OPMaLMK AN PeLleHns NoCTaBNeHHON
NPOMEXXYTOYHOr o HeTt Ha
334241 C MOMOLLbIO CUCTEM UCKYCCTBEHHOIO
KOHTpONIA
WUHTenNNeKkTa
YMeTb 1UCN0/1b30BaTb METOAbLI MOMCKa
. OLEeHOYHble CpeacTBa
HeobxoAMMON NHGOPMaLIMK AN1A PeLLeHNs
. NPOMEeXXyTO4YHOro HeTt Ha
MOCTaBIEHHOM 3a4ayn C MOMOLLbIO CUCTEM KOHTDONS
NCKYCCTBEHHOI 0 MHTEJIIEKTa P
Bnapetb HaBblKaMun UCMO/Ib30BaHNA METOL0B
noncka Heobxoaumom nHpopmMaumum ans
A . (popmauy A npakTuyeckre 3agayu Oa HeTt
peLleHns NoCTaBAEHHON 3aa4M C MOMOLLbIO
CUCTEM NCKYCCTBEHHOIO MHTEIeKTa
3HaTb MeTOoAbl MOMCKa HeobxoaMMoNn
NHOPMaLIK ONs PELIEHNS NMOCTABJIEHHON
(opmaumm Ans p npakTU4eckme 3agaym Ja HeTt
3aayn C MOMOLLbIO CUCTEM NCKYCCTBEHHOMO
NHTeNNeKTa
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YMeTb 1CM0/1b30BaTh METOAbI MOUCKa
HeobXoaMMol UHMOPMALINKA LN pPeLleHns

. npakTuyeckune 3agadu [a HeT
NnocTaBJ/IEHHOM 3a4a4y C MOMOLLbI CUCTEM
NCKYCCTBEHHOI 0 MHTEJIEKTa
ObGyuyeHue c nogkpenseHuem
OlnK-4.2
MOHCTpUpYyeT -
flemorcTpupye 3HaTb MeTOoAbl MOMCKa HeobXxoaMMONn
BO3MOXHOCTb .
NHOPMaLMK AN8 PeLLeHNs NoCTaBNeHHOMN
NCMosb30BaHUA npakTuyeckre 3agayu Ha HeTt
3aayn C MOMOLLbIO CUCTEM UCKYCCTBEHHOMO
MEeTo40B
NHTeNNeKTa
NCKYCCTBEHHOr 0
NHTeNNeKTa
Bnapetb HaBblKaMu UCMO/Ib30BaHNA METOO0B
noncka Heobxoaumom nHpopmMalmm ans
A . (popmauyy A npakTuyeckre 3agayu Oa HeTt
peLleHns NoCcTaBAeHHON 3a4a4M C MOMOLLbIO
CMCTEM NCKYCCTBEHHOI0 MHTE/IeKTa
YMeTb 1CMN0Ib30BaTb METOAbI MOUCKA
Heobxoaumoln nHhopMaLnun AN1s peleHns
A . (opmaLmn Ans p npakTU4eckme 3agaym Ha HeTt
NMOCTaBJIEHHOW 3a4a4u C MOMOLLbI0 CUCTEM
NCKYCCTBEHHOI 0 MHTEJIEKTa
3HaTbh MeTObl MOUCKa Heobxoanumon
. OLeHOYHble CpefCcTBa
NH(OpMaLMn 4111 peLleHns NoCTaBeHHON
NMPOMEXXYTOYHOro HeTt Ha
334,241 C NMOMOLLbIO CUCTEM UCKYCCTBEHHOIO
KOHTpOJIA
WUHTEeNNeKTa
Bnapetb HaBblKaMu UCMO/b30BaHNA METOO0B
. OLeHOYHble CpencTBa
noncka Heobxoammom nHopMaLun ons
. NPOMEXXYTOYHOr 0 HeTt Ha
peLleHns NoCTaBAEHHOWN 3a4a4M C MOMOLLbIO KOHTPONS
CUCTEM NCKYCCTBEHHOI0 MHTE//IEKTa
YMeTb 1CMoSIb30BaTb METOAbl MOUCKA OLEHOYHBIE CPECTEa
HeobXx04UMOV NHOPMaLIMK ANS PeLIeHNs P
o NPOMEXXYTO4YHOro HeTt Ha
NOCTaBJIEHHOM 3a4a4y C MOMOLLbIO CUCTEM
KOHTpOJIA

NCKYCCTBEHHOI0 MHTEJINIEKTa

22




LUABJIOH TECTOBbIX 3A0AHUA

HanpasneHnue noarotosku 09.03.01 «MHpopmaTrKka 1 BblYUCIIUTENBHAA TEXHUKAY
AuncumnnuHa: «CuctemMbl NCKYCCTBEHHOIO MHTENMNEKTa»

lMepeyeHb KOMNETEHUNA N NHONKATOPOB OOCTMXEHUS KOMNETEHUNIA, O11S OLLEHKN
ChopMMpPOBaHHOCTU KOTOPLIX UCNosb3yeTca AaHHbIn POC

Koa n HanmeHoBaHue Koa n HanmeHoBaHMe MHAMKaTOpPa AOCTUXKEHUSA KOMNETEHLUM,
KOMNeTeHLUn peanusyemble ANCLMNIIMHON
MK-2 CnocobeH BbINOMHATb MK-2.2 AHanunsmpyeT coBpemeHHble MeToaukm ynpasneHne VIC Ha

paboTbl 1 ynpaeneHve pabotamu npeanpuaTUSX HeTEXMMMYECKoro NPon3BoaCTBa
no cosgaHuto(mogndukaumm) n
conposoxgeHuto NC,
aBTOMaTU3MPYIOLLMX 3a8a4m
OpraHn3auoHHOrO yNpaBneHns un
BGusHec-npouecchl B
HedTEXMMNYECKOM NPOM3BOACTBE

Howmep CopepxaHue Bonpoca MpaBunbHLIN OTBET Ha
3agaHusa 3agaHue
1. BbibepunTe npaBunbHbIA BapuaHT oTBETA. A
3apgava — NPOrHO3 Ha OCHOBE BbIBOPKK

06BEKTOB C PasnMYHbLIMKU MPU3HaKaMu.
A) perpeccum

B) knaccudmkaumm

C) knacTtepusauum

D) ngeHtundpmrkaums

2. BbibepvTe npaBubHbIN BapuaHT oTBeTa. B
3apava — MONy4YeHne KaTeropnanbHOro
oTBeTa Ha ocHoBe Habopa NpU3HaKoB.

A) perpeccum

B) knaccudpukauum

C) knacTtepusauum

D) ngeHtndpukauusa

3. BbibepuTe npaBubHbIA BapuaHT OoTBETA. A
Kakasi MmeTpuka oLeHKu KrnaccudmKkaunm NokasbiBaeT, CKOJbKO
13 NpeAckasaHHbIX NO3UTMBHBIX 06 BEKTOB, OKa3anuchb
OENCTBUTENBHO MO3UTUBHBIMMU.

Precision rp

reclsion = ————
TP+ FP

A) TOYHOCTb

B) nonHoTa

C) F1-Score

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

4. BbibepuTe npaBunbHbIA BapuaHT OTBETA. D
Kakasa meTpuka oLeHKn Knaccudmkaumm nokassisaet
3aBMCMMOCTb BEPHO Knaccuumunpyemblx 06bEKTOB
NOMNOXMTENBHOIO Kacca OT JIOKHO MOSNOXUTENBHO
Knaccnuunpyembix 06bEKTOB HEraTUBHOIO Knacca.
A) TOYHOCTb

B) nonHoTa

C) F1-Score

D) ROC (receiver operating characteristic)

E) AUC (Area Under Curve)

5. BbibepuTe npaBunbHbIA BapuaHT OTBeTa. C
MoaMHOXeCTBO AaHHbIX AN OLEHKN NPOU3BOAUTENBHOCTU
MaLUMHHOW Moaenu

A) Obyyatowmi Habop




Howmep
3agaHusa

CopaepxaHue Bonpoca

MpaBunbHbIY OTBET Ha
3agaHue

B) BanngaunoHHas Bbibopka
C) TecToBbIN Habop
D) MNMpoBepoyHbIN Habop

Bbibepute npaBunbHbIN BapyMaHT oTBeTa.

MeTog npeobpa3oBaHns KaTeropmanbHbIX NMPU3HAKOB B
OuHapHble 3Ha4YeHNs ¢ NCnonb3oBaHMEM KoampoBaHus [pes.
Kaxxgoe 3HayeHmne kaTeropmanbHOro npusHaka sameHseTcs Ha
BuHapHoe 3HayveHue, rae Kaxabivi cnegyowun ctondewl umeet
3HayeHue, OTNMYHOE OT NpeablAyLero Ha ogHy Nno3numio. AToT
MeTOZ Takke noaxoauT Ans Npu3HakoB 6e3 nopsaka 3HaYeHun.
A) Label Encoding

B) One-Hot Encoding

C) Binary Encoding

D) Cold coding

BbibepuTe npaBubHbIA BapuaHT OTBETA.
MpuBeneHa popMyna METPUKM OLIEHKN perpeccum
MAE = 1% |y — 3;

n
i=1

A) CpegHsia abcontoTHasa owmnbka

B) KopeHb 13 cpegHekBagpaTUYHOW OLLIMGOKK
C) CpepgHekBagpaTuyHas owmbka

D) MaTpwvua owmnbok

BeibepvTe npaBubHbIN BapuaHT oTBeTa.

MeTopg oueHnBaHMs KO3(PPULNEHTOB NIMHENHOW PErPECCUOHHOMN
mMogenu. MeToz 3akntoyaeTcsl BO BBEAEHUN OrPaHMYEHUS Ha
HOpMY BeKTopa ko3h(PULNEHTOB MOAENM, YTO MPUBOAMT K
obpalleHnto B 0 HekoTopbIx KoadhdumumeHToB mogenu. Metoz
NPVBOAUT K MOBLILLIEHNIO YCTOWYNBOCTN MOAENM B Clyvae
fonbLioro Yncna o6ycnoBneHHOCTU MaTpuULbI

npuaHakoB X , NO3BONSIET NONYyYUTb MHTEPNPETUPYEMblE
Mogenu - otbuparoTcsi NpM3HaKkK, okasblBaloLme HanbonbLuee
BINUSAHME HA BEKTOP OTBETOB.

A) Pugx-perpeccusa unm rpebHeBasi perpeccus

B) Lasso (Least absolute shrinkage and selection operator)

C) Elastic Net OnacTtuyHas cetb

D) JluHenHas perpeccus

BbiGepuTe NpaBunbHbI BapuaHT oTBeTa.
B kakom MeToge knacTepusaumm o60cHOBaHO UCMONb3oBaHue
AeHaporpamMmei.

5 1

A) K-means

B) k-means++

C) DBSCAN

D) Nepapxnyeckas arnoMmepaTvBHas Knactepusaums

10.

BbibepuTe npaBunbHbIA BapuaHT OTBETA.
AnNroputT™M MyrnbTUKNIAaCCOBOW Knaccudukauum
A) K-means

B) meToa onopHbIx BekTopoB SVM

C) DBSCAN

D) BERT

11.

BbibepuTe npaBuIbHbIA BapuaHT OTBETA.
MeToa B MalWMHHOM 0By4eHMM, NO3BOSSHOLLNIA NEPEBECTU
3NeMeHTbl ANng cnyyas NMMHEHON Hepas3geMMOoCTM B HOBOE




Howmep CopepxaHue Bonpoca MpaBUNbHLIN OTBET Ha
3agaHusa 3agaHue
NMHErHO pasgenumMmoe NPOCTPaHCTBO. Takoe NPOCTPaHCTBO
HasbIBalOT cnpamnsaowmm. MNMockonbky onga nodon
HEMpOTMBOPEYNBOW BbIOOPKM COOTBETCTBYIOLLEE MPOCTPAHCTBO
fonblLuen pa3amMepHOCTU CYLLECTBYET, rMaBHON Npobremon
CTaHOBUTCH €ro HanTu.
A) AgepHbi Tprok
B) EM-anroputm
C) Elastic Net
D) BERT
12. BeibepuTe npaBubHbIN BapuaHT oTBeTa. C
OAuH 13 cTaTUCTUYECKMX TECTOB aBTOMAaTMYECKOro oTbopa
npusHakoB 6ariecoBCKOro knaccudukaTtopa nokasbiaet
HaCKONbKO YETKO onpeaerneHa Lenesas nepemMmeHHas ecnum
M3BECTHbI 3Ha4YeHMs NpegukTopa. OTOT TUM TECTOB CYUTAETCS
caMbIM ygoOHbBIM B UCMOSb30BaHMU - OH XOopoLlo paboTtaeT "u3
KOpPOOKM" 1 NO3BONSAET HAXOAUTb HEMMHEWHbIE 3aBUCUMOCTM.
A) F-tect
B) X2
C) BzanmHas nHgopmauus
D) BERT
13. BbibepuTe npaBubHbIN BapuaHT oTBeTa. C
BonbLuon obyyatoLwmn LMK NOMHbIN 0Oy4eHNs HEMPOHHON CeTw,
KOTOPbIN cOCTOUT U3 60MbLIOro Habopa BXOAHbIX AAaHHBIX, TO
€CTb NPOXOXAeHne Bcex 0by4aroLwmx npumepoB poBHO 1 pas.
A) 6Gaty
B) wutepauus
C) anoxa
D) cBepTka
14, BbibepunTe npaBunbHbIA BapuaHT oTBETA. A
Ha pucyHke cxeMaTU4HO n3obpakeH atan paboTbl CBEPTOYHOWN
HENPOHHOM ceTn
1[1]1]o]o 1[1]1]oj0 1]1]1]oJo
0)1)3j1]|0 4 of1]1/1]0 4[3 0/1|1]|1|0 4(3)|4
ojol1f1]1 olo/Ll1[1 ojoj1|1/1| [2]4]3
ojof1|1]0 ololil1]o0 ojo /ol [2]3]4
oj1]1]0j0 of1]1]o]0 0f1]1(0]0Q]
Convolved Convolved Convolved
Image Feature Image Feature . Image Feature
A) CBepTOYHbIV CrON
B) O6beanHeHune crioes (cnow nyna)
C) MNonHocBA3HbIN Cron (MOMHOCTLIO MOAKMIOYEHHbIA COWN)
D) BHelHun crnon
15. BbibepuTe NnpaBunbHbIA BapuaHT OTBETA. C
MpenmyLecTBOM Moaenu rinybokoro oby4eHns HEMPOHHOW CEeTU
06paboTKN eCcTECTBEHHOIO A3bIKa ABMSIETCS €ro CrocoOHOCTb
reHepupoBaTtb AJIMHHbIE NOCNef0BaTENBHOCTY TeKCTa 6e3
ywepba Ans TOYHOCTM UMK COrnacoBaHHOCTM.
A) TpaHcdopmep
B) BERT
C) GPT
D) X2
16. lMepeuncnuTte OCHOBHLIE 3aa4M UCKYCCTBEHHOIO MHTeNNekTa. |BaxHenwmue 3agayn HC:
1. MawwnHHoe 3peHne
2. PacnosHaBaHue pe4in
3. ObpaboTka eCTeCTBEHHOIO
A3blka
4.CepBuCbl pekomeHgaumm
17. Mepeuncnute cnocobbl MaWMHHOTO 0ByYeHus. Cnocobbl MawnHHOTo

obyyeHus:
1.06y4eHue ¢ ydyntenem
2. ObyyeHue 6e3 yuntens




Howmep
3agaHusa

CopaepxaHue Bonpoca

MpaBunbHbIY OTBET Ha
3agaHue

3. OByyeHune ¢ 4aCTUYHbIM
NPUBMEYEHNEM YUUTENS
4. Oby4yeHue c
noaKpenneHnem

18.

OnuwnTe KpaTko cyTb anroputma k-6nmxanwmnx cocegen ans
Knaccudukaymm.

B cny4ae ucnonb3oBaHus
mMeToda Ansa knaccudukaumm
06BbEKT NpucBamMBaeTcs TOMy
Krnaccy, KOTopbI SBnseTcs
Hanbonee pacnpoCTPaHEHHbIM
cpeamn k cocepen gaHHoro
3MeMeHTa, Knaccbl KOTOPbIX
YK€ N3BECTHbI.

19.

[na kakux uenemn ncnonb3yeTcsa BanuaaunoHHas Beldopka
Habopa AaHHbIX?

BanupauunoHHas Bbibopka -
Ncrnonb3yeTcst AN KOHTPONS
npouecca obyyeHusi. OHa
NoMOXeT NpeaoTBpaTTb
nepeoby4yeHne n obecneunt
Gonee TOYHYIO HACTPOMKY
BXOAHbIX NapamMeTpoOB.

20.

YT0 13 cebs npeacTaBnseT nepeobydeHne MallMHHON Moaenn?
K kakuM nocneacTBmsiM MOXET NMPUBECTU NepeodyyeHune
MaLUMHHOW Moaenn?

MepeobyyeHue: korga
BXOAHbIX AaHHbIX
He[oCTaToOYHO, HO
NOCTPOEHHasi MoAeNb XOPOLUO
00bsCHAET napaMeTpbl U3
obyuatoLen BbIGOPKK, TO
cuuTaeTcs, 4To nobon BeIGpOC
nnn konebaHus NpuMBoasT K
HEe4OCTOBEPHbLIM MPOrHo3am.

21.

an/IBe,D,VITe HE MeHee TpeX pa3HOBI/ILI,HOCTel7I Kpocc-Banunaauunm
OLEeHKN Ka4yecTBa pa6OTbI MaLUWHHOW MOAEnNM.

Tpwn NnpuMepa MOXHO BblbpaTb
N3 JaHHOro crmcka
pa3HOBUOHOCTEN Kpocc-
Banuaauunmn oLeHKN KayecTBa
paboTbl MaWNMHHOM MOAdENM:
- Banngauma Ha OTNOXEeHHbIX
OaHHbIX

- MonHas kpocc-sanugaums

- k-fold kpocc-Banupaums

- txk-fold kpocc-Banupaums

- Kpocc-Banugaums no
oTAenbHbIM obbekTam

- Cny4aliHble pa3bueHuns

- Kputepuii uenoctHocTu
mMoaenu

22.

MocTaBneHa 3agava NoAroToBUTb MMMNOPTMPOBAHHLIE OAHHbIE
Anst oby4YeHns MawmHHoM Mmoaenu. Kakve oencTeus Bbl
BbIMNOSTHUTE 41151 KAYeCTBEHHOW NpenobpaboTke AaHHbIX?

1. OueHka gaHHbIX.

2. Ypanenve nybnvkatos

3. O6paboTka NpONyLLEHHbIX
3Ha4YeHun

4. O6bpaboTka BbIOpOCOB

5. O6paboTka
KaTeropuanbHbIX NPU3HAKOB
6. MacwTtabnpoBaHue n
HopMarnu3aums gaHHbIX

7. KognpoBaHue aaHHbIX

8. PaspgeneHne aaHHbIX Ha
06y4yaloLLylo N TECTOBYHO
BbIGOPKU

9. dmHanbHas obpaboTka
OaHHbIX

23.

Mepeuncnute BUAbI NPU3HAKOB ONMUCHIBAOLLUX OTAENBHYHO
XapakTepuUCTUKy obbekTa

Mpu3sHakn MoryT 6bITb
crneayoLwmnx BUOOB:




Howmep
3agaHusa

CopaepxaHue Bonpoca

MpaBunbHbIY OTBET Ha
3agaHue

1) BuHapHbie.

2) KaTteropuaneHbie (Mnv xe
HOMUHanbHbIE).

3) Ynopsiao4eHHbIE.

4) Yucnosble
(KONMYEeCTBEHHbIE).

24,

I'IepeqwchTe OCHOBHblIE METOAbI, KOTOPbIE MOTYT ObITb

MCrnonb3oBaHbl Ans BbIOOpa NpM3HakoB Ans o6ydYeHns moaenu.

OcHOBHbIE MeTOAbI, KOTOPbIE
MOryT BbITb NCMONb30BaHbI
Ans BbIbopa Npu3HaKkoB Ans
06y4eHus Mogenu, BelaensioT:
1. KoppensauuoHHbI aHanms.
2. Metopq rnaBHbIX

KOMMOHEHT.

3. OT60p NpM3HaKoB Ha
OCHOBE Mofernen MalnHHOro
06y4yeHus

25.

B kakux cny4asix ucnonb3yT MeTpuky perpeccun MSE
CpepnHekBagpaTudHas owmndka (Mean Squared Error)?

CpepHekBagpaTtuyHas owmnbka
(Mean Squared Error)
NPUMEHSIETCA B Cryyasx, korga
TpebyeTcst NoAYEepPKHYTb
6onbLune owmnbKkn 1 BeIBpaTh
Mogfenb, KoTopasa aaet
MEHbLLE UMEHHO 6onbLInX
owmnbok. bornblire 3Ha4yeHus
ownbOoK CTaHOBATCA 3aMeTHee
3a CYET KBagpaTU4HON
3aBMCMMOCTM.

26.

[anTe kpaTkoe onncaHne NNMHENHOWN perpeccumn.

or q

$ 4
OO0
£(t)

Cawmbih npocToi 1 Hanbonee
YacTo UCNoNb3yeMbl BUA
perpeccun — NUHenHas.
MpubnuxeHne gaHHbIX (Xi,Yi)
OCYLLLeCTBNSAETCS NMHENHOWN
dyHKumen y(x)=b+axx. Ha
KOOpANHATHOM MIIOCKOCTU (X,Y)
NMHenHasa yHKUUS, Kak
N3BECTHO, NpeacTaBnsaeTcs
NpsSIMOV NNHUEN.

27.

[na pelweHns npakTM4ecKom 3agadn knaccudukaumm
NCMNOMb3yeTCsl UCKYCCTBEHHAs HEMPOHHAs CETb, MOAESb
KOTOpOW NpeAcTaBeHa Ha pucyHke. [laiTe kpaTkoe onucaHve
KOHCTPYKUMSI HENPOHHOM CETMW.

H

Petal length - O

Petal width O
Sepal length O :
Sepal width O

z

O seoa
O Versicolor
O Virginica

Ha pucyHke npefcraBneHa
KOHCTPYKLMS MOSTHOCBA3HOM
HenpoHHou ceTn. Ha Bxoge 4
Knacca (xapakrepuctukm) — X.
OpuH BHYTpEeHHUN cnon — H,
B HEM 10 HEMPOHOB, Janee Ha
BbIxo4e nmeem 3 knacca,
KOTOpble 3aBUCAT OT
XapakTepUCTUKM LBETOB — Z.

28.

an/IBeD,MTe npuMepbl arnropuTMoB Knactepusauunm

AnropuTMbl Knactepumsaumm:
K-means

k-means++

DBSCAN

Wepapxunyeckas
arriomepaTtuBHas
Knactepusaums

29.

Kakue goBe rpynnbl MeToO0B OLUEHKN Ka4eCTBa KnacTtepusaunum
NPUHATO BblOAENATL?

MpuHATO BbIAENATL ABE
rpynnbl METOAOB OLEHKM
KayecTBa KnacTepusauum:

1) BHelHne Mepbl OCHOBaHbI
Ha CpaBHEHWUW pe3ynbTaTa




Howmep
3agaHusa

CopaepxaHue Bonpoca

MpaBunbHbIY OTBET Ha
3agaHue

KnacTepusauumn ¢ anpuopm
N3BECTHbLIM pa3ferieHnemM Ha
Knaccel.

2) BHyTpeHHMe mepbl
oToBpaxalT Ka4ecTBO
KnacTepusauumn TOMbKOo MNo
NMHopMaL MM B OAHHbIX.

30.

Ha pucyHke npeactaeneHo [epeo peweHun. KpaTko
oxapakTepusynte dneMeHThbl epeBa peLleHni

Bo3pact apTosnapenia
40
fa Her

MecTo 3cnnyaTaum E3aa Be3 asaphil

OPOA | CENbCKAA MECTHOCTE fa Her

Tun aaTomobuns

OnemMeHTbl AepeBa peLleHnn
1) KopeHb — Bce AaHHble.

2) NpomMexyToYHble y3nbl —
npoBepka ycrnosun

3) BeTBu — 3HayeHus
NMPU3HAKOB.

4) INluctbsa — Knacchbl

31.

KpaTko oxapakTepuayiTe npeacTaBeHHbI Ha PUCYHKe
aHcambnb MoZenel MallMHHOro oby4eHue.

AHcamMbrb U3 NATU NNHENHbIX
KnaccudunkaTopoB: Kaxabii
CEerMeHT NpoCcTpaHCcTBa
06BbEeKTOB OoTNMYaeTcH
CPeAHMMMN BEPOSATHOCTAMM
npeAcKasaHus Knaccos

32.

lMpoBeanTe cpasHeHue pecypcosaTpaT K npu ncnonb3oBaHun
MaLUMHHOIO aHanu3a gaHHbeix Ha Python anropytMom
Cny4danHoro Jleca u N'pagueHTHoro byctuHra.

Hepocrtatkom CnyyanHoro
Jleca aBnsieTca 10, 4YTO 3TO
JOBOSILHO 3aTpaTHbIN METOA U
Nno BPEMEHUN 00y4eHus, 1 Mo
3aHMMaeMON KOMMNbIOTEPHON
namaTu. pagneHTHbIN
ByCTUHr nuweH aTnx
HeaoCTaTKOB.

33.

I'Ipvl aHanuse gaHHbiXx MawunHa OMNOpPHbIX BEKTOPOB ornpeaenuna
ABe NMHUn pasgeneHus. Kakas 13 Hax npep,nhoMTeanee?

KpaCHaﬂ NNHNA cneBa
npegnoyTuterbHee, 4emM
opaH)XeBas, MOTOMY 4YTO
KpacHasa NnHnA co3aaer
«CaMylo LLMPOKYIO AOPOry»
(mapxy) Mexay ABymsi
rpynnamu.

34.

MepeuncnuTte Wwarv MTepaTMBHOroO anropMTmMa nomncka oLEeHoK
MakcuMmyma npasgonogobust mogenu, B cuTyauuu, Korga oHa
3aBMCUT OT CKPbITbIX (HeHabngaembix) NepeMEHHbIX -
anroputma EM (aHrn. expectation-maximization).

ANroput™ MLeT napameTpbl
MOJEenu UTepaTMBHO, Kaxaas
nTepauusi CocTouT U3 ABYX
LIaroB:

E (Expectation) war — nouck
Hanbonee BEPOATHbIX
3HaYeHUN CKPbITbIX
nepemMeHHbIX.

M (Maximization) war — nouck
Hanbonee BEPOATHbIX
3Ha4YeHWU NapameTpoB, Ans
nonyyeHHbIX Ha ware E
3HaYeHUI CKPbITbIX
NepeMeHHbIX.

35.

B uem 3akntouartcsa BTopown aTan (o6paTHbI Npoxon) meToaa
0oOpaTHOro pacnpocTpaHeHns OWNOKN 00y4EeHUS C yunuTenem
WCKYCCTBEHHOW HEMPOHHOW CETU

O6paTHbI Npoxos - obpaTHoe
pacnpocTpaHeHmne oLnOKN -
BENUYMHa owmnbku aBuraeTcs
B 0OpaTHOM HanpaBfeHuu, B
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pesynbTare NpoucxoauT
KOPPEKTUPOBKA BECOBbIX
KO3 ULIMEHTOB CBA3EN CETH.

36.

OnuwunTe KpaTko NoHsTHe batch B HelipoHHOM ceTu.

Baty — 3TO HEebonNbLLOW NakeT
OaHHbIX OHON UTepauun.

37.

MNepeuncnute goctouHctsa skipgram

MpeumywiecTBa anroputma
skipgram

1. 3T0 HeKoHTponMpyemoe
obyueHue, criegoBaTenesHo,
MoxeT pabotatb ¢ NobbIM
HeobpaboTaHHbIM TEKCTOM.
2. 310 TpebyeT MeHbLUe
namsTV NO CPaBHEHWUIO C
aopyrumm cnosamum ana
BEKTOPHbIX NpeacTaBreHN.
3. TpebyeTtcs aBe BecoBble
MaTpuLbl Pa3MepHOCTHU.

38.

Onuwnte noHATUE TpaHcepHoe 0by4YeHNne HEMPOHHOW CETU.

TpaHcdepHoe 00yyeHne —
3TO MeTof, B KOTOPOM
NCMNOrb3YyTCA
npegsapuTenbHO 00yYeHHble
mMoAenu Ans nepeHoca Toro,
YTO M3y4urna mogenb, Npu
NPUMEHEHMN K HOBOMY, HO
noxoxemy Habopy AaHHbIX.

39.

Mepeuncnute anroputmbl Bektopos cnos B ceTax (NLP —
Natural language processing).

BekTopHble npeacTaeneHns
nns Tekcta: word2vec,
skipgram, CBOW, fasttext.

40.

Onuwnte noHATUE 06yYeHNEe HEMPOHHbIX CETEN C
nogkpenneHuem (aHrn. reinforcement learning RL)

O6Gy4yeHure c NnoakpenneHnem
— OOVH 13

cnoco6oB MaLLMHHOIO
06y4yeHus1, roe areHT (agent)
B3aUMOJENCTBYET C
OoKpyxatoLen cpeaon
(environment), npeanpuHmas
aencteus (actions).
Oxkpyxatowasa cpega naet
Harpaay (reward) 3a 31
JENCTBUS, a areHT
NpoaosPKaeT mx
npegnpvHumaThb.

41.

MocTaBneHa 3agaya npoBecTn Q-o6yqume MaLUMHHOW Mogenwn.
I'IepeqMchTe aTanbl.

OTanbl NpakTU4eckomn
peanu3aunm Q-obyyeHne
MaLUWHHON MoAEeNu:

1) Bbibop pewnctus

2) O6HoBnEeHNe 3HaveHnst Q
3) Hactpoiika anroputma Q-
learning

4) BeinonHeHwue anroputma Q-
learning

42.

lMocTtaBneHa 3agava NpoBecTy 00ydYeHne C NOAKPENIEHNEM C
NOMOLLIbIO HEMPOHHLIX ceTel. [Nepeyncnute atansl.

OTanbl NpakTu4yeckomn
peanu3aumm oby4eHus ¢
MOAKPENIEHNEM C MOMOLLLbIO
HEMPOHHbIX ceTen:

1) BbiGop apxuTeKkTypbl
HEMpPOHHON ceTu

2) Beibop dyHKUMM akTUBaLUK
3) Beibop dhyHKUMI NOTEpPb 1
onTummusaTop

4) Hactpovika Q-learning c
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NOMOLLbIO HEMPOHHOW CETH
5) BbinonHeHne Q-obyyeHus ¢
NOMOLLbIO HEMPOHHOW CETH

43.

I'IepeqwchTe OCHOBHbIE NMoaxoabl K o6yqumo C
nogkpenieHnem.

Tpw noaxoga Kk 06y4eHuto ¢
noAaKkpenneHnem:

1 Ha ocHoBe 3Ha4eHun
(onpegeneHue dyHKUMM
MaKcuManbHOe OXnaaemoe
BO3HarpaxgeHue n obuien
CYMMbI BO3HarpaxaeHus,
KOTOPYK CUCTEMA MOXET
HakonuTb B ByayLiem, HaunHas
C 3TON No3uuun).

2 Ha ocHoBe nonuntukmn
KoTopasi onpeaensieT
noBeaeHne cucTemMbl B AaHHbIN
MOMEHT BPEMEHM.

3 Ha ocHoBe mopgenu, koraa
co3gaem Mofernb NoBeaeHust
cpegbl.

44,

OnuwnTe KpaTko CyTb ryoboKoro MalmMHHOro obydeHust ¢
nogkpenneHnem (deep RL).

"ny6okoe oby4yeHune ¢
noaKpenneHnem - 3To pasaen
MaLUMHHOIo 0by4eHus,
KOTOpbIN coyeTaeT B cebe
oby4yeHune C NoakpenneHnem
(RL) n rnybokoe oby4yeHne. RL
paccmaTpuBaeT npobnemy
BbIYMCINTENBHOIO areHTa,
obyuyatoLlerocs NpUHNMaThb
peLueHns metodom npob n
OLLUMBOK.

45,

import pandas as pd
df=pd.read_csv('/content/drive/MyDrive/Colab
Notebooks/students.csv,delimiter=",")

df.info()
OnunwnTe gaHHy YacTb NporpamMmy Ha Python.

MoakntoyeHne 6UdbnuoTekn
pandas gns paboTkl ¢
Tabnvyamu. MNMoakntoveHne
OaHHbIX Tabnuupbl students.csv.
MpocMoTp OaHHbIX.

46.

df_cut.sort_values(by='Age’, ascending=False)
Onunwunte napamMeTpbl 4aHHOW YacTu nporpamMmel Ha Python.

df — o710 o6bekT DataFrame,
coaepXalluii AaHHbIe.
sort_values — 310 MeTof
COPTUPOBKM MO 3HAYEHUAM
OaHHBbIX.

by — onpegensieT cnvcok
CTONGLIOB AN COPTMPOBKN.
ascending — 3agaeT NnopsiAokK
COPTUPOBKM.

sort_values - no

YMOJ4aHuo CopTUPYET Mo
BO3pacTaHuio.

47.

KomaHgon df_cut.corr() nony4yeHbl AaHHblE
° df_cut.corr()

Age Growth Weight Mass index

Age 1.000000 -0.101982 -0.185722 -0.200305

Growth -0.101982  1.000000 0.544528 0148201

Weight -0.185722 0.544528  1.000000 0.904678

Mass index -0200305 01456201 0.904678 1.000000

OnuwnTe 3aBUCUMOCTb MeXAY BO3POCTOM (age) u maccomn Tena
(weight).

Yncno -0,200305 —
Koppensumsa Bo3pacTa U
MHOEekca macchbl Tena —
oTpULATENBHOCTbL FOBOPUT 00
obpaTHOW 3aBUCMMOCTb, YEM
Gonblle BO3pacT TEM MeHbLUe
Macca Tena, camo Y1Cro
MarieHbKoe U criegoBaTeNnibHO
3aBMCUMOCTb cnabas
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48. 3apgadya. Ha Python, aBTomaTtnyeckn pa3bute gaHHbIE HA Co3pgaHne MCKYCCTBEHHOTO
HECKOJTbKO rpynn (KnactepoB) Tak, YTobbl Kaxaas rpynna nHTennekta k-means,
COCTOSINa U3 NOXOXMX APYr Ha Apyra o0bekToB. Kputepuii n_clusters-2 knacrtepa,
noxoxectn M Haxogut cam. random_state cueTuuk
MogrotoBunu Tabnuuy Ans knactepusauum crnyyanHbIX Ymcen
df_cut=df[['Weight','Growth’,'Sex']]
df_cut=df_cut.dropna()
df.info()

OnuwunTe koA kog k-means ans knacrepusaumm
kmeans = KMeans(n_clusters=2, random_state=0)

49, Mpwn noAaroToBKe AaHHbIX ANS MALLIMHHOIO obyyeHus, Hag Tenepb B Tabnuue df
TabnU4YHBIMW AaHHBIMW NPOBENN AENCTBUSA NPONYLLEHHbIE 3HAYEHMS
df3=df.fillna(df.median()) faMeHeHb' Ha MeainaHy
Kak u3meHuncs Habop AaHHbIX? TONbKO AN KONIMYECTBEHHbIX

Np13HaKoB
50. [epeBo peLleHns rpOMO34KO, HO Mbl MOXXEM OCTaHOBUTb mybuHa pepeBa 3agaHa 3 ¢

npoLecc BETBIEHUSA OEPEBA U KONMYECTBO 3aaBaeMblX
BonpocoB. Onpegenute rnyouHy fepeBa B NPeAnoXeHom YyacTu
nporpaMmmsl Ha Python.
model=tree.DecisionTreeClassifier(max_depth=3)
model.fit(df_cut[['Growth','Weight','Hair length’,'Children number]

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

NOMOLLbIO NapameTpa
max_depth.

Koa n HanmeHoBaHue

KoMneTeHumnmn

Koa n HanmeHoBaHue UWHOUKaTopa AOCTUXEeHNA KoMneTeHuun,
peanuiyemblie ANCLUNITMHON

YK-1 CnocobeH ocyLecTBnsiTb
MOWCK, KPUTUYECKNIA aHanNu3 un
CUHTE3 MHopMaunn, NPUMEHNTb
CUCTEMHbI NOAXOA ANS peLleHns
NnocTaBneHHbIX 3aaa4

peweHna NoCcTaBfEeHHON 3aga4n

YK-1.1 BbinonHsieT noMck HeobxoamMmom nHdopmauum, eé
KpUTUYECKMIA aHanm3 n obobLiaeT pesynbTaThl aHanu3a ans

Howmep
3apjaHusa

CopepxxaHue Bonpoca

MpaBUNbLHLIN OTBET Ha
3apaHue

1.

BbiGepuTe NpaBurbHbIN BapuaHT oTBeTa.

OpuH 13 cnocoboB MaLLMHHOTO 0by4eHUs], B Xo4e KOTOPOro
ucnblTyemasi cucteMa NpuHyguMTeNbHO 00y4aeTcsi C MOMOLLbIO
NPYMEPOB «CTUMYII-peakUnsi».

A) obyyeHue ¢ yuntenem (Supervised learning)

B) obyueHue 6e3 yuntens (Unsupervised learning)

C) rnybuHHoe obyyeHne (Deep Learning)

D) obyuenue c nogkpenneHuem (Reinforcement learning)

E) obyyeHune ¢ 4acTnyHbIM NpuBreyYeHnem yumtens (Semi-
Supervised learning)

BbibepuTe npaBunbHbIA BapuaHT OTBETA.

JaHHbIN anropuTm knaccudpuuupyeT obbekTbl, OTBEYas Ha
«BOMnpockl» 06 ux atpnbyTax, pacnonoXeHHbIe B y3r0BbIX
Touykax. B 3aBucmMmocTn ot oTBeTa BblbMpaeTcs ofHa M3 BeTBeN,
W TakK o Tex nop, noka He ByaeT OCTUrHYT «INCT» —
OKOHYaTesbHbIN OTBET.

A) HenpoHHble ceTn

B) «CrniyyanHbi nec»

C) OepeBo pelueHnm

D) Knactepusauus

E) Mounck accoumaTtuBHbIX NpaBun

BbibepuTe npaBuIbHbIA BapuaHT OTBETA.
BbibepuTe onncaHHbi TMN Banugaumn. Oby4yatowas Belbopka
OIMH pa3 criy4yanHblM obpa3om pas3brBaeTcs Ha ABe
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yacTtu T =TtuT

‘ Train, T¢ ‘ Test, T4 |

Mocne yero pellaeTcs 3agada oNTMMU3aLNK:

HO(p, T, T'™*) = Q(u(T*), T**) — min

A) Banugauus Ha OTNOXeHHbIX AaHHbIX (Hold-Out Validation)

B) nonHas kpocc-sanupaums (Complete cross-validation)

C) kpocc-Banuaaumns no otTaensHbIM obbektam (Leave-One-Out)
D) peTpocnekTMBHas Banvgauus

BeibepuTe npaBubHbIN BapuaHT oTBeTa.

MeTog, ncnonb3yembiin 4NS MOAENMPOBAHNSI OTHOLLEHUIA MEXAY
O[HOW HEe3aBUCUMOW BXOLHOW NepeMeHHOM (NepemMeHHOoN
YHKLMWN) N BbIXOOHOW 3aBMCMMOWN NepeMEHHON. A)
nonvHomuanbHas perpeccus

B) ogHoMepHas (npocTas) NMHenHasi perpeccus

C) MHOXeCTBEHHas NMHenHas perpeccus

BbibepuTe npaBubHbIN BapuaHT oTBeTa.
Ha pucyHke npegcrtasneH rpadmk perpeccumn
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A) NnHenHon
B) nonvHomuwansHown
C) obpaTHOM
D) matemMaTnyeckom

BeibepvTe npaBubHbIN BapuaHT oTBeTa.

AnNropuTMm, KOTOPbI Ha KaXXO0M Liary AgenaeT fokansHO
Hannyywun BeIbOp B Hagexae, YTo UTOrosoe pelleHve byget
ONTMMarbHbIM.

A) xxagHbin (greedy) anropuTtm

B) HexxagHbIn (non-greedy) anroputm

C) ctaHgapTHbIV (Standard) MmexaHuam

D) TpaHcnopTHbIN (transport) MexaHu3m

AepeBa peLLeHuin npuBedeT K TOYHOMY
pacno3HaBaHuWio NPYMEPOB, y4aCTBYIOLNX B 0OyYeHUn 1 K
NOMHOWN HECOCTOATENBbHOCTY Ha HOBbIX AaHHbIX.

A) nepeobyyeHmne

B) orpaHuyeHne rmybuHbl gepeBa
C) paHHsAs1 ocTaHOBKa

D) TpaHcnopTUpoBKa

BbiGepuTe npaBubHbIN BapuaHT oTBeTa.

OpHa 13 ngen hopMmnpoBaHusa B MallMHHOM 00y4YeHnn 6a30BbIX
npaeun aHcambns knaccudgukatopoB. Oby4eHne 6a30BbIX
npaBumn NPOUCXOANT Ha pasNUYHbIX CNyvarHbIX Noasbl6opkax
AaHHbIX UMK/W Ha pasnMYHbIX CyYamHbIX YacTAX MPU3HAKOBOro
onucaHus; npu 3Tom 6a3oBble NpaBmna CTPOATCS He3aBUCUMO
Apyr ot Apyra.

A) ByctuHr

B) barruHr

C) TpenawnHr

D) NactuHr

BbibepuTe npaBuIbHbIA BapuaHT OTBETA.

Habop kOHTponupyembix METOA40B 00y4YEeHUS, MCMNOMNb3yeMbIX
ANs Knaccudukaumm, perpeccmum n obHapy»xeHus BbiIopocoB.
OcHoBHas naes 3aknio4yaeTcs B MOCTPOEHUU MMNEPIOCKOCTY,
pasgenstoLlert 06beKTbl BbIOOPKU ONTUMAanbHbIM CNOCOOOM.
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A) MeToa onopHbIX BEKTOPOB
B) AgepHbln Tprok
C) BektopHasa knaccudukaumna
D) BERT

10. BeiGepuTe NpaBubHbIN BapuaHT oTBeTa.
HaHbl AaHHble Tpex kraccoB Habopa PyKTOB, KOTOPbIA MOXHO
KnaccnuumnpoBaTb Kak anefnbCuHbl, A6710KM UNn rpyLun, BCEro
100 ak3emnnspos. B o6uer cnoxHocTn 80 sk3emnnsapos
nomeyeHbl knaccom 1 (anenbcuHbl), 10 3k3eMNNsSpoB - KNaccom
2 (a6noku), a octanbHble 10 3K3eMNNAPOB - KNnaccom 3 (rpyLun).
3710 HecbanaHCcMpoBaHHbIN HABOP AaHHLIX N COOTHOWweHWe 8: 1:
1. Kak Ha3bIBalOT Takoro poga AaHHble?
A) HenonHbin Habop AaHHbIX
B) O6ecueHeHbI Habop AaHHbIX
C) HecbanaHcupoBaHHbI HAabop AaHHbIX
D) Habop AaHHbIX € nponkckamm

11. BbiGepuTe NpaBurbHbIN BapuaHT oTBeTa.
import seaborn as sns
OnuwnTte gaHHyo YacTb Nporpammy Ha Python.
A) nocTpoeHue rpaduka seaborn
B) nogkntouyeHne 6MbnmoTekn seaborn Ans NOCTPOEHMS
rpadouKkoB
C) BbIbOp cucTeMbl aHanmaa
D) nogkntoyeHne 6ubnunotekn seaborn ansa noctpoeHus
HenpoceTen

12. BbiGepuTe NpaBurbHbIN BapuaHT oTBeTa.
LleneBas dyHkuus, Tpebyowas MMHMM13aumm B npowecce
ynpaBnsieMoro 06y4eHns HEeMPOHHON CEeTW.
A) OyHKUMA owmnbok
B) ®yHkumsa obyyeHns
C) ®yHKUMA akTUBaLUn
D) ®yHKUMA NOCTPOEHUA

13. BbiGepuTe NpaBurbHbIN BapuaHT oTBeTa.
Ha pucyHke cxeMaTU4HO MoKasaHa onepauus CBEPTKM
cBepToyvHoun HenpoHHou ceTn (CNN). OnuHa wara?
A) 2
B) 4
C)8
D)16

14, BbibepuTe npaBuIbHbIA BapuaHT OTBETA.
OcobeHHOCTM 06y4eHust -npeobpasoBaTtenb
KOAMPOBLUUKA, YTO O3HA4YaeT, YTO ANS KaX4OoW No3uuum Ha
BXOZ€ BbIXOA B TOMN e NO3uNUMK ABMSETCS OOHUM N TEM Xe
TOKEHOM, TO €CTb BXOOHbIE N BbIXOAHbIE MO3NLIMN KaXX4O0ro
TOKeHa oanHakoBbli. Mogenu Tonbko Co CTEKOM KOAMPOBLLMKA,
Takue kak BERT, reHepupytloT BCe CBOM BbIXOAHbIE AaHHbIE
OJHOBPEMEHHO.
A) meToOM TpaHcopMm
B) BERT
C) GPT
D) cnupanbHbIM METOAOM

15, B anroputme Actor-Critic, KOTOpbIN NexaT B OCHOBE NOYTU
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Kaxxgoro coepemeHHoro metoga RL (rny6okoe oGyyeHue ¢
nogkpenseHuem), NPUHUMAET B Ka4yecTBe

BXOAHbIX AaHHbIX COCTOAHME N BbIBOAUT Jy4yllee nencreme.

A) AreHt
B) Kputuk
C) Aktep
D) ObbekT

16.

MprmeHeHue rpebHEBON perpeccum Unm puoK-perpeccuu.

'pebHeBag perpeccusi unu
pyUaX-perpeccus — oauH 13
METOL0B MOHWKXEHUS
pasmepHocTu. MpumeHseTcs
Anst 6opbbbl C N3BLITOYHOCTLIO
OaHHbIX, KOrga He3aBMCUMbIE
nepemMeHHble KOPPEnUpYT Apyr
C LpYrom, BCNeACTBUE YEro
NPOSIBNAETCH HeYCTONYMBOCTb
OLIEHOK KoadhpnumneHTOB
MHOrOMEPHOW NIMHEHOMN
perpeccuu.

17.

Mepeuncnute MeToabl MALUMHHOTO 06YyYeHNs.

MeToabl MaWMHHOrO 06y4eHus:
1. HenpoHHble ceTu.

2. [lepeBo peLueHu.

3. «CnyyariHbIv ec».

4. Knactepusauus.

5. MNMounck accoumnaTmBHbIX
npasws.

18.

Ansa aHanu3a 6onblUMX AaHHbIX MCNONb3yoT MalnHHoe
o6y4deHune (aHrn. machine learning, ML). Onuwunte gaHHoe
NoHATHE.

MawwwnHHoe 06y4yeHne — knacc
METOAOB NCKYCCTBEHHOTO
WHTENNeKTa, XxapakTepHon
YepTON KOTOPbIX ABMAETCS He
npsiMoe peLLeHne 3agaym, a
06y4eHne 3a CHET NPUMEHEHNS
PELLUEHNN MHOXECTBA CXOAHbIX
3agad. [1na nocTpoeHns Takmx
METOL0B UCMOSb3YHTCH
cpeacTea MatemMaTuyeckomn
CTaTUCTUKN, YNCTIEHHbBIX
MEeTO40B, MaTeMaTU4ecKoro
aHanusa, MeToaoB
onTMMM3aunn, Teopum
BEPOATHOCTEN, Teopum rpados,
pasnuyHble TEXHUKM paboTbl C
OaHHbIMMK B LndpoBomn hopme.

19.

Mepeuncnmte BO3MOXHbIE KOMNOHEHTbI CBEPTOYHON HEMPOHHOMN

ceTtu (Convolutional Neural Networks, ConvNet — CNN).

CNN 06bI4HO cocTouT U3
crepyoLwmnx KOMNOHEHTOB:

1) BxogHow crnon

2) CBEpTOYHBIV Crnow

3) O6beanHeHue croes (cnomn
nyna)

4) MNMonHOCBA3HBIN Crnow
(MONHOCTLIO MOAKIMHOYEHHbIN
cnon)

5) BbixogHou cron

20.

Mpu aHanu3e AaHHbIX NoNydeH rpaduk, NoKasbiBaOLLUIA
3aBMCMMOCTb BEPHO Knaccnduumpyembix 0ObeKTOB
NONOXMTENBHOIO Kacca OT JIOKHO MOJIOXUTENBHO
knaccudpuumpyemMbix 06beKTOB HeraTtuBHoro knacca ROC
(receiver operating characteristic). Ykaxute roe Haxogutcs
ngeanbHoe 3HavyeHne aByx ROC — KpuBbIX.

VpeanbHoe 3HadeHune rpaduka
Haxo4WUTCS B BEPXHEN NeBOM
Touke (TPR=1,a FPR =0)




Homep CopepxxaHue Bonpoca MpaBUNbHLIN OTBET Ha
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§
21. Ha pucyHke nokaszaHa matpuua ConpsiXKEHHOCTU BO3MOXHbIX TP — konuuectso True
pes3ynbTaTtoB GuHapHou knaccudpmkauumn. OnuwmnTe kateroputo  |Positive (MCTUHHBIN
TF. NONOXUTErbHbIN) pe3ynbTaToB
- Ha JaHHoW BbliBOpKe.
TN
22. [nga mawwmHHoro obyveHus pasgenunm Habop AaHHbIX Ha O6yuatowmn Habop - 3To
oby4atoLyto, BannaauMoHHY0 1 TECTOBYH BbIOOPKM. [N KakMx |NOAMHOXECTBO AAHHbIX,
uenewn ncnonb3yoT obyyarowwmin Habop. KOTOpble UCMNONb3yoT AN
06yyeHns mogenw.
23. Anst MawmnHHoro oby4eHuss 6onbLuon Habop AaHHbIX pasgenunu |70% gaHHbIX 4ns oOy4yeHwus,
no npasuny 70-20-10. OnuwwnTe obnactv NpUMeHeHNs 20% pnsa nposepku, 10% ans
pa3feneHHbIX faHHbIX. TECTUPOBaHMSA.
24, MpuBegmnTe KPaTKO BO3MOXHbIE BapuaHTbl 06paboTku KateropmarnbHble npuaHaku
KaTeropmarnbHbIX MPU3HAKOB. MOryT ObITb NPeACTaBMEHbI B
BMAE CTPOKOBbLIX 3HAYEHUI. TN
3HAYEHUSA HYXXHO
npeobpa3oBaTtb B YNCOBbIE NN
OVHapHbIe 3Ha4YeHus ans
NCMNONb30BaHNA B anroputmax
MaLUMHHOro oby4eHusi. To
AenaeTcs nyTemMm KoaMpoBaHUs
KaTeropuanbHbIX MPU3HaKOB.
25. MocunTanTe KONMYECTBO KNaccoB MeToa aHanusa gaHHbIX KonnyecTBo knaccoB 3 —
“[lepeBo peLleHnin”. OpaHXeBble NMNUCTbA,
dunoneToBble, 3eNeHbIe.
26. [Mepeuncnute 4OCTOMHCTBA UCMOMNBL30BaHWUA MeTOAa aHanmaa MpenmyLecTBa MCMNONb30BaHUA

AaHHbIX “Cny4vanHbin nec”

MeToda aHanusa AaHHbIX
“CnyJyaiiHbiv nec’”:

1) OTnnyHO NoaxoguT Ans
N3YYEHNS CIOXKHbIX HENTMHENHbIX
oTHoLleHuin. ObbIYHO gocTUraloT
XOpoLLen Npon3BoanTENbHOCTY:
nyyule, 4YeM y NONIMHOMMANbLHON
perpeccun, NpMMepHO HapaBHe
C HEMPOHHBIMKN CETAMM.

2) OCHOBHblE anropuTMbl
NPOCTbl B MOHMMaHUM U
peanusaunn. 'paHnubl
peLleHnin, KoTopble co3aatoTcs




Howmep CopepxaHue Bonpoca MpaBuNbHBLIM OTBET HA

3agaHusa 3agaHue
BO BpeMsi 00yyeHusi, nerko
MOHSATb.

27. Kakol meToq pekoMeHayeTcs MCNoNb30BaTb B MaLLUMHHOM Perynspusauus - obwimn metoa,
0byyeHnn ans ymeHbLlleHNsA TeHASHUMN MOAenu K 3aKMI0YaLWNACS B HanoXeHn1
nepeoby4eHuto. AOMNOMHUTENbBHbBIX OrPaHUYeHNI

Ha UCKOMble MapameTpbl,
KOTOpble MOryT NpeaoTBpaTUTb
N3MULLHIOKO CITOXKHOCTb MoAenu
N CKIMOHHOCTb e€e K
nepeobyyeHuio.

28. MpuBeamnTe npumepbl KnaccnukaTopos. B HacToswee Bpems
paspaboTtaHo 6onbLuoe
KONMMYEeCTBO PasnnyHbIX BUOOB
KnaccudukaTtopos, ans
MOCTPOEHMS KOTOPbIX
MCMONb3YKTCH Kak
cTatucTnyeckne MetToapl
(nornctuyeckas perpeccus,
ONCKPUMWHAHTHbLIN aHanms), Tak
1 MeToAbl MaWMHHOIO 0ByYeHus
(HenpoHHbIEe ceTu, AepeBbs
pelwieHnn, metopg k-6rivbkanwmnx
cocefen, MalLMHbI OMOPHbIX
BEKTOPOB 1 Ap.).

29. Yrto Takoe nepcenTpoH? [MepcenTpoH — 3TO HEMPOHHasA
ceTb, KOTOpasi NpeacTaBnseT
cobor anropuTm ans
BbIMOSIHEHNS ABONYHON
Knaccudukauuun. beisatoT
OZHOCNOWHbIE U MHOIOCIIOMHbIE.

30. MNMocTaBneHa 3agaya NpoBeCTU aBTOMaTM4eckoe BbluncrneHne  [PyTorch — coBpemeHHas
rpagmeHToB Ha Python. Kakyto 6nbnuoteky Bbl Oyaete 6ubnuoteka (ppenmBopk)
ncnonb3oBaTtb? rnybokoro oby4eHus.

31 MoctaBneHa 3agaya 06yunTb MHOTOCMONHbBIN NEPLENTPOH. MeTtogn obpaTHOro
Kakon meTtop Bbl MOXeTe MCnonb3oBaTb? pacnpocTpaHeHnsi OLNBKN —

METOA BblYNCINEHWS TPagneHTa,
KOTOPbIN NCMOMb3yeTCcs Npu
0BHOBEHNY BECOB
MHOFOCMOMNHOrO NepuenTpoHa.

32. HaH Habop gaHHbIX. Heobxogumo npoBecTu knactepmsaumnio B |3Tn Toukmn ByayT cenvac

COOTBETCTBMU C anropuTMoM Knactepumsauumn K-means. paboTtaTb Kak LeHTpouabl unu
o o© o LleHTPbI KNacTepoB, KOTOpble Mbl
o} o cobupaemcs crpynnMpoBarb
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O ©Oo (o]
00 © ©
OTn AaHHble pa3buBaem Ha 3 knactepa. Beibupaem 3
CNyYamnHbIX 3HaYeHus (KBaapaTHbIe METKM).
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Kak Ha3blBalOTCA AaHHblE TOYKM U As Yero UCMonb3yrTes.
33. HaszoBuWTe NnpyyvHbI yaaneHue BETOK peLlaroLmx JepeBbeB. CokpalleHus peLuaoLwmx

[lepeBbeB NpoBoaAT AN
obpeska BKroyaeT B cebs
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yOaneHue BeToK, KOTopble
UCMONb3YHT DYHKLUK,
UMEIoLLINE HU3KYIO BaXKHOCTb,
Takum 06pa3oMm, yMeHbLIaeMm
CINOXHOCTb AepeBa U1, Takum
o6pasom, yBenmunesaem ero
npenckasaTensHyto cuy 3a
CYET YMEHbLLEHMNS
nepeocHaLleHusl.

34.

Kakyto dyHkuuto B Python ana HacTponkm sapa MOXHO
ucnonb3oBaTtb?

B Python B kayecTBe HacTponku
A4pa MOXHO MCMOMb30BaTh
dyHKumto kernel.

35.

Keras 6ubnunoteka dyHkumto B Python gnst 4ero MoxHo
ncnonb3oBaTb?

Keras 6ubnunoteka Python
nosBonseT co3gaBaTb
npoToTUNbI, CCneaoBaTh U
pa3BepTbiBaTb MOAENU
rnybokoro oby4eHus
MHTYUTUBHO MOHSITHLIM U
ONTUMMW3MPOBaHHBLIM CNOCOBOM.

36.

Onuwute ycnoeusa ontuMarsribHOro ncnoJyib3oBaHUA EM anropuntm
Ona aHanmsa aHHbIX

EM anropntm nogxogut ans
peLLeHns 3agay ABYyX TUMOB:

1. 3apgayu ¢ HenonHbIMK
OaHHbIMMU.

2. 3apauu, B KOTOPbIX yOOOHO
BBOAMTb CKPbITbI€ MEPEMEHHbIE
ONs ynpoLleHns nogcyeTta
dyHKUMM NpaBgononobus.
Mpumepom Takon 3agadn MOXeT
CNYXWUTb KracTepusauusi.

37.

Mepeuncnute 3agaym aHanusa N3oodpaxeHun, pellaemble C
NOMOLLIbIO HEMPOHHbIX CETEN.

3agauun aHanusa n3odpaxeHun,
pelLaemMble C NOMOLLbHO
HENPOHHbIX CeTemn

1) Knaccudukaums
n3obpaxeHui

2) ObHapyxeHue 06beKkToB

3) CermeHTauus nsobpaxeHus
4) 'eHepauusa n3oobpaxeHumn

38.

[nsa aHanmsa n3obpakeHnn B HacTosILLIEE BPEMS UCTMIONb3YIOT
cBepToYHble HelipoHHble ceTn (Convolutional Neural Networks,
ConvNet - CNN). Onuwute kpaTko npouecc obydeHns CNN.

CNN wucnonb3syeT npouecc
00y4yeHuns, 4TOObl y4NTbCS Ha
Habope NOMEeYEHHbIX
n3obpaxeHuir. B npouecce
06y4eHuns ceTu
npenocTaBnseTcs BXOAHOE
n3obpaxeHune n xenaembli
pesynbTar. 3aTeM ceTb
KOPPEKTUPYET CBOU BHYTPEHHUE
napameTpbl, YTOObl CBECTU K
MUHUMYMY pasHuLy Mexay
XenaembIM pe3ynbTaTtoM U
COOCTBEHHBIM MPOrHO30M. OTOT
npouecc noBTopsieTcs A0 Tex
nop, noka ceTb He CMOXeT
TOYHO MpejckasaTh xenaembin
pesynbTar.

39.

O6nacTtn ncnonb3oBaHnsA cBepTOYHbIX HenpoceTen (CNN)

CBepToYHbIE HENPOHHbIE CETU
(CNN) — aT0 TN HEMPOHHOM
CeTu, XOPOLLO NOAXoAdALLmMI Ans
3apay obpaboTku nsobpaxeHun,
TaKMX Kak pacrnosHaBaHune
00OBEKTOB UK CErMeHTauus.
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40.

I'IepeqMchlTe AOOCTOMHCTBA UCNOJ1b30BaHUA Tpch¢>epHoro
o6yquV|9| HeVIpOHHbIX ceTen aHanmsa gaHHbIX.

[ocTonHcTBa UCNonb30BaHKUs
TpaHcgepHoOro oby4yeHus
HENPOHHbIX CEeTeNn:

1. CokpalueHne BpeMeHu
obyyeHus

2. YnydweHue 06006LeHnst
3. dononHuTtenbHas
nHdopmaums

4. PelwueHve 3agay, ans
KOTOPbIX Marno AaHHbIX

5. PeweHune
cneumnanmanpoBaHHbIX 3aaad
6. DKOHOMUSI pecypcoB

41.

npl/IBe,D,VITe HE MeHee TpeX 3aday aHalnn3a eCTeCTBEHHbIX
A3bIKOB

Tpw npymepa MOXHO BbiGpaTh
13 JaHHOro crnvcka 3agad
aHarnusa eCTeCTBEHHbIX S3bIKOB:
- dopmupoBaHue OTBETOB Ha
BOMpPOCHI

- AHann3 amMoLuOoHanbLHOM
OKpacKu BblCKa3blBaHWUN

- HaxoxpgeHue TekcTa,
COOTBETCTBYIOLLIETO
n306paxeHunto

- MawwnHHBIN Nepesop,

- PacnosHaBaHue peun

- Mopdonornyeckas pasmeTka
- 3BneyeHune cyujHocTen

42.

MocTaBneHa 3agava aBTOMaTUYECKOrO pacno3HaBaHust TEKCTa,
HanmncaHHoro [octoeBckum @.M. ¢ ncnonb3oBaHMEM MaLLMHHON
mMogenu. Kak cokpatuTb ANUTENbHOCTL 3Tana oby4yeHust
moaenun?

Byaewm ncnonb3oBatb MeToA
MaLUWHHOIO 0by4eHus, npu
KOTOPOM MOAEb,
paspaboTaHHasi 4ns 0gHON
obracTtu, ucnonb3yeTcs B
apyron obnacTu - TpaHcgepHoe
obyyeHue. Bosbmem mogens,
00y4Y€eHHYyH0 pacno3HaBaTb TEKCT
M OOy4YnM ee Ha TeKCTe,
HanucaHHom [ocTtoeBckum O.M.

43.

MocTtasneHa 3agava BblbpaTth B HEMPOCETU OMNA NOCTPOEHMUS
MOZENN C HU3KUM YPOBHEM OLUMGOK MPW PELLUEHNN CIOXKHOM
3agauun.

[nsa peweHusa nogonget
HENpPOHHas CeTb U3 HECKOMbKMX
CIOEB NCKYCCTBEHHbIX
HEeNpPOHOB, KOTOPblE CBA3aHbI
mexay cobou, 4To no3sonseT
AaHHbIM NepemMeLLaTbCcs No ceTn
«pacnpegeneHHbIM» 06pa3som,
Hanpumep, CBEPTOYHbIE
HelrpoHHble ceTn (CNN) mnm
PEeKyPPEHTHbIE HEVPOHHbIE CETU
(RNN).

44,

OcobeHHOCTM PekyppeHTHbIX HEMpOHHbIX ceTen (RNN).

RNN obnapatoT cnocobHOCTbIO
3anomuHaTh npegpiayLimne
BXOAHbl€ AaHHbIE U
«3anoMmHaTb» UHopMaLnIO C
TeYeHNEeM BPEMEHMU, YTO
No3BONseT UM fyudLle
pacno3HaBaTb 3aKOHOMEPHOCTMH,
BO3HMKaloLLIMEe B Te4eHne bonee
ONMTENBbHBLIX MHTEPBaoB
BpemeHn. RNN
CTPYKTYPUPOBaHbI Kak
nocnenoBaTesflbHOCTb «BOPOTY,
KOTOpble 0OpabaTbiBaloT
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BXOAHble AaHHbIE, YTOObI
nomoYb co3gatb NnporHo3. RNN
MO>HO MCnonb3oBaTh AN
3agay, CBSI3aHHbIX C
Knaccudmnkauuen, perpeccmen
Unn reHepaumen
nocnegoBaTenbHOCTEN.
HekoTtopble u3 Hanbonee
nonynspHbIX npunoxerun RNN
BKItOYatoT 06paboTky
€CTEeCTBEHHOrO s3blka, aHanu3
HacTpoeHu 1 06paboTKy 3BYKa.

45,

Mpu aHanu3e ncxoaHbIX gaHHbIX B Python nonyunnu rpacdumk
«SALWWK C ycaMu» NoKasaHHbIN Ha pUCYHKe. XapakTepucTuka
«Awmka ¢ ycamm» nog ?.

[a—

2o B s

npouenTan. nposentn.

Mepgunana

46.

MNosicHnTe YTO O3HAYaeT CUHTE3 NMPUMEHUTENBbHO K
NCKYCCTBEHHOMY UHTEIIEKTY.

[MpuMeHuTEnNbHO K
NCKYCCTBEHHOMY UHTEINEKTY
CVHTE3 O3Ha4vaeT reHepaumio
rPamMoTHOro TeKcTa.

47.

MosicHnTe 4TO O3HA4aeT aHanua NMPUMEHUTENbHO K
NCKYCCTBEHHOMY UHTEIIIEKTY.

[MpuMeHuTEnNbHO K
NCKYCCTBEHHOMY UHTENNEKTY
aHanus o3HavaeT NnoHMMaHue
A3blKa

48.

KpoTko onuimTe NOHSATME MalUMHHOMO 06y4eHus FastText.

FastText Hernybokas
apxuTekTypa HEMPOHHOWN CeTH,
ncnonb3yeTcs B BUae
61MbnnoTekn, cogepxallen
npeaoby4veHHble rOTOBbIE
BEKTOpPHbIe NpeacTaBneHus
CNnoB u Knaccudukatopa, 1o
€CTb anropuT™ MaLlMHHOIO
00y4eHus, pasdumBaroLmin crnosa
Ha Knacchbl.

49.

MocTaBneHa 3afaya nepesoaa C OHOro A3blka Ha OPYron ¢
MOMOLLIbI0 MOAENMN HENPOHHOTO MAaLLMHHOIO Nepesoaa, T.e.
NPUHUMAET Ha BXOA NpeanoXeHne Ha OfHOM S3bIKe 1 BbIBOAUT
npeanoxeHve Ha apyrom. MNpuseamte npumep coctasa Moaenm
HePOHHOro MaLIMHHOIO Nepesoaa.

Mopenb HeMpOHHOro
MaLLWHHOIO NepeBofa COCTOUT
N3 KOOUPYIOLLErO KOMMOHEHTA,
OEeKoaUPYIOLLErO KOMMOHEHTA U
CBSI3M MeXAy HUMW.

50.

Kokoi meToq MallnMHHOro 06yqume MO>XHO MUCMNOJ1b30BaTb Npn
Hen3BecTHOM Mogenu cpenbl.

Ecnu mogens cpebl
HeM3BeCTHa, UCMONb3YOT
MoHTe-Kapno mogennpoaHue
(meTtog rny6okoro Q-o6yyeHus).




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




