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1. HIEPEYEHD PE3YJIbTATOB OBYUYEHMUSA 11O JMCIIUITJIMHE

B pesynprare OCBOEHHS AUCHUILIUHBI y OOYYaIOIIUXCSA JOJDKHBI OBITH C(HOPMHUPOBAHBI
caeayromuye oonenpodecCHOHAIbHBIC KOMIIETCHIIMHA B MPO(eCcCHOHATbHBIC KOMIETCHITNH:

HaumenoBanue KOMIICTCHIIMH

Ko xomnereHmm

VYrpasneHnue mporpaMMHO- alapaTHBIMU CPEICTBAMU
WH(GOPMAIIMOHHBIX CITYKO MHPOKOMMYHHKAITMOHHON CHCTEMBI
OpraHu3aIu

[IK-1

IMPOI'PAMMBI
Jlannass y4eOHash NHUCIMIUIMHA OTHOCHTCS K 00S3aTelbHON dYacTH oO0pa3oBaTeIbHOM
nporpammsl 09.03.01 «MHpOpMaTHKa ¥ BEIYUCIUTENbHAS TEXHUKAY.
B rtabmuue 1 mpencraBieH nepedyeHb KOMIETEHIMH € yKa3aHUEM IEpedHsl TUCIUIUINH,
(bopMHUPYIOIUX 3TH KOMIETEHIMH coryiacHo yuebnomy miany OITOIT

2. MECTO JUCIATIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM

MH(POPMAIOHHBIX CITYKO
MH()OKOMMYHHUKAIIMOHHOI

CHUCTEMbI OpraHnu3aluu

cucTeMbl Linux u
CUCTEMBI PeallbHOTO
BpEMEHHU

CucremHoe
MIpOrpaMMHOE
obecrieuyeHue

ba3oBbie TEXHOJIOTUH U
MPOLIECCHI

Tabmmma 1
Kon HaumenoBanue [IpenmecrByromue [Hocnenyromme
KOMIIETEHIINN | KOMIICTEHIINH, JTACUUTUINHBI, JACUATUINHBI,
dbopmupyeMoii B pamkax | GopMHUpYIOIIIE dbopMupyroIIe YKa3aHHYIO
OCBOEHUS AUCIUILIAHBI YKa3aHHYIO KOMIIETEHIINIO
KOMIIETEHIIUIO
TIK-1 YupasieHue nporpaMMHO- MoaenupoBaHue HanexxHocth cuctem
anmnapaTHbBIMU CPEICTBAMH OneparnoHHbIe DJeKTpoHHbBIN OU3HEC

MukponpoueccopHbie
CUCTEMBI

IIpoexTupoBanue
BBIUNCIIUTENBHBIX CUCTEM U
KOMILIEKCOB

HayuHno uccnenoBarenbckas
pabota

Amnanu3 nHQOPMaMOHHBIX
IIPOEKTOB

Kopnoparusasie
MHQOPMaOHHEIE
cucrembl/KoHcTpynpoBanue
MOJIYJIEN U CUCTEM
IIpou3BoACTBEHHAs IPAKTHUKA.
TexHonornueckas (IPOEKTHO-
TEXHOJIOTMYECKast) IPaKTHKA
IIpepunnoMHas mpakTuka
3ammTa BBITYCKHOM
KBATH(PUKAITMOHHON pabOTHI,
BKJIIOYAs! MOATOTOBKY K
MPOLEAYPE 3aLIUTHI U
IPOLEAYPY 3aAIIHUTEI

* B KauecTBe 3Tana (GOPMHUPOBAHUS KOMITETEHITHI HCIIONIB3YIOTCS HOMEpPa CEMECTPOB coryiacHo yueOHoro miana OITTOTT




[lepeyeHpb MIaHUPYEMbIX PE3yJIbTaTOB O0yUYEHHSI, COOTHECEHHBIX C MJIAHUPYEMBIMHU pe3yJibTaTaMu
OCBOEHUSI OCHOBHOM Mpo(heccHoHanbHOM 00pa30BaTeIbHON MPOrpaMMbl HAIIPaBJIEHUS TOATOTOBKH,

NpCACTaBJICH B Ta6n1/1ue:

KOI[ 1 HAUMCHOBAHUC
KOMIICTCHIIM

KOI[ W HAMMCHOBAHHNC HHAHWKATOpAa JOCTHUKCHUA KOMIICTCHIIUN

IIK-1. Ynpasnenue
IIPOrPaMMHO- allapaTHBIMU
CpeICTBaMH
WHQOPMAIIOHHBIX CITYKO
MH(POKOMMYHHKALUOHHON
CHCTEMbI OpPraHU3aLUH

[IK-1.1. IInaaupyeT apxXuTeKTypy H (yHKIMOHUPOBAHHE anmapaTHbIX,
MIPOTPaMMHBIX U TTPOrPaMMHO-AIIIAPATHRIX CPECTB HH(OOPMAITMOHHBIX
Ci1y’k0 HHPOKOMMYHHUKAIIMOHHON CHCTEMBI OpraHU3aLIUN

[IK-1.3. YyacTByeT B NpOEKTHPOBAHNUHU MPOTPaMMHO- allllapaTHBIX CPENICTB
“H()OPMAITMOHHBIX CITY’KO HH()OKOMMYHUKAITMOHHOW CUCTEMBI OpraHU3aI|H
IIK-1.4. YgacTByeT B KOHQUTYPHUPOBAHUH, YIIPABICHUH, BOCCTAHOBJICHHS
paboToCTIOCOOHOCTH MPOTPaMMHO- aIMapaTHBIX CPENCTB HHPOPMALTUOHHBIX
ci1y’k0 MHPOKOMMYHHMKALMOHHON CHCTEMbI OpraHU3aluu




3. OFBEM JJUCHUILINHBI U BUJIbl YYEBHOM PABOTHI
OYHASA ®OPMA OBYYEHUASA

Bua y4eOHoii padoThl Bcero Cemectp
5 6

OO0mas TpyA0€MKOCTb 1M CHUILIHHbBI 252 gac 108 vac 144 ygac

7 3.e. 3 3.e. 43.e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 92 32 64
B ToMm unce:
Jlexuun 48 16 32
[TpakTudeckue / ceMUHAPCKUE 3aHATH - - -
JlaGoparopHble 3aHATHS 48 16 32
Koncynbranun - - -
CamocrosiTe/ibHasi padoTa (Bcero) 120 76 44
B mom uucne (eciu ecmv):
Kypcoeoti npoexm / paboma - -
Pacuemno-epagpuueckas paboma - - -
Koumponvnas paboma - - -
Peghepam / scce / ooknao - - -
Unoe 120 76 44
Buja npoMexyTouHOil aTTecTalMu (3a4€T, IK3AMEH) DK3aMeH 3auer DK3aMeH

(36) (36)

3AOYHASA ®OPMA OBYUEHUSA
Buna yueOHoii padoTbl Bcero Cemectp
3 4

OO0mas TpyA0éMKOCTb M CUUILIIHHbBI 252 gac 108 vac 144 ygac

7 3.e. 3 3.e. 4 3.e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 24 8 16
B ToMm unce:
Jlekuun 12 4 8
[IpakTudeckue / ceMUHAPCKUE 3aHATH - - -
JlaboparopHbie 3aHATHS 12 4 8
Koncynbranun - - -
CamocrosiTesibHast padoTa (Bcero) 192 100 92
B mom uucne (ecniu ecmw):
Kypcoesoti npoexm / paboma - -
Pacuemno-epagpuuecrkas paboma - - -
Koumponvnasa paboma - - -
Pegepam / scce / doknao - - -
Hnoe 192 100 92




Buj yueOHoit padoThI Bcero Cemectp
3 4
Buja npoMexyTouHOl aTTecTAalMU (3a4€T, IK3AMEH) DK3aMeH 3auer DK3aMeH
(36) (36)
OYHO-3A0YHASA ®OPMA OBYUYEHUA
Bua yueOHoii padoTsl Bcero Cemectp
3 4
OO0mas TpyA0€MKOCTb 1M CUUILTHHBI 252 gac 108 vac 144 ygac
7 3.e. 3 3.e. 43.e.
KonTakTHas padora ¢ npenogasaresem (Bcero) 48 16 32
B ToMm unce:
Jlekuun 24 8 16
[TpakTudeckue / ceMUHAPCKUE 3aHATH - - -
JlaboparopHbie 3aHATHS 24 8 16
Koncynbranun - - -
CamocrosiTesibHasi padoTa (Bcero) 168 92 76
B mom uucne (eciu ecmw):
Kypcoesoti npoexm / paboma - -
Pacuemno-epagpuuecrkas paboma - - -
Konmponvnas paboma - - -
Pegepam / scce / doknao - - -
HUnoe 168 92 76
Buja npoMexyTouHOi aTTecTanMu (3a4€T, IK3AMEH) DK3aMeH 3auer DK3aMeH
(36) (36)
4. CTPYKTYPA U COIEPKAHUE JUCIHUIIJINHBI
4.1. KAJUEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
OYHAS ®OPMA OBYUYEHMUSI
No KosmuecTBo yacoB Ha
/ Tema npakTudyeckue | jgabopa | camocTosATe
5| JIEKIIUU | /CEMUHAPCKUE | TOPHBIE JIBHYIO
3aHATHS 3aHATHSA | paboTy
1 | Pa3pea 1. MHTemnexkTyaabHble 8 8 30
CHCTEMBI U TEXHOJIOTUU
Tema 1.1. OcHOBHBIE TaMnbl U
HAIpaBJICHUS UCCIICIOBAaHUN B
00J1acTH cucTeM
UCKYCCTBEHHOT'O MHTEJICKTA
2 | Tema 1.2. [IporpaMMHBbIe 8 8 46
KOMILJIEKCHI PEIICHUS




WHTEJUIEKTYalIbHBIX 33724
Hroro 16 16 76
3 Pa3pen 2. CucreMel 16 16 22
UCKYCCTBEHHOT'O MHTEIIJICKTa
Tema 2.1 BBenenue B
UCKYCCTBCHHBIN MHTEIUICKT
OCHOBHBIE€ METO/Ibl MAIIMHHOTO
o0yueHHs Ui pabOTHI C
TaOJUYHBIMA JJTAHHBIMH
4 | Tema 2.2 CucteMsl ri1y00KOTO 8 8 11
00yUYeHHS
5 | Tema 2.3 OGyuenue ¢ 8 8 11
MOJKPETUICHHEM
Htoro 32 32 44
3AOYHASN ®OPMA OBYYEHUS
Ne KonndecTBO 4acoB Ha
n/ Tena mpakTHdeckue | jgabopa | caMoCTosTe
II JICKIIU A / CCMHHApPCKHC TOPHBIC JIbHYTIO
3aHSITUS 3aHATHSA | paboTy
1 Paspnen 1. HTennexryanbHble 2 2 40
CHUCTEMBI M TEXHOJIOTHH
Tema 1.1. OcHOBHBIE 3TAIIBI U
HaIpaBJICHUS UCCIIEIOBAaHUN B
00J1acTu cucTem
HMCKYCCTBEHHOI'O MHTEJIJICKTA
2 | Tema 1.2. IlporpammHbIe 2 2 60
KOMIUICKCHI PEIICHUS
MHTEJJICKTYaIbHbIX 3a1a4
Hroro 4 4 100
3 | Pa3gea 2. Cucremsl 4 4 46
HCKYCCTBEHHOT'O MHTEIICKTA
Tema 2.1 Beenenue B
WCKYCCTBEHHBIA HHTEIICKT U
OCHOBHBIC METOIbI MAIIMHHOT'O
oOy4deHus i paboThl €
TaOJUYHBIMU JJAHHBIMH
4 | Tema 2.2 Cucremsl ri1y00Koro 2 2 23
00yUYeHHS
5 | Tewma 2.3 OGyuenue ¢ 2 2 23
MOJIKPETIICHHEM
Htoro 8 8 92

OYHO-3AOYHASA ®OPMA OBYYEHMUA

Tema

KonnuecTBO yacoB Ha




n/ npakTudeckue | jgabopa | camocTosTe

IT JEKIIUU | /CEMHHAPCKUE | TOPHBIE JIBHYIO
3aHSITHS 3aHATHS | paboty
1 | Pa3pea 1. VHTemnexTyaabHble 4 4 36

CHCTEMBI M TEXHOIOTHHU
Tema 1.1. OcHOBHBIE 3TaIBl U
HaIpaBJICHUS UCCIIEIOBAaHUH B
00JIaCTH CUCTEM
HMCKYCCTBEHHOT'O MHTEJIJICKTA

2 | Tema 1.2. IIporpamMmmHbI€ 4 4 56
KOMIUIEKCHI PEILIEHUS
MHTEJJIEKTYaJIbHBIX 3324

HUroro 8 8 92

3 Pa3pen 2. CucreMel 8 8 38
HUCKYCCTBEHHOTO MHTEJIEKTA
Tema 2.1 BBenenune B
HCKYCCTBEHHBIM MHTEIIJIEKT U
OCHOBHEBIE€ METOIbI MAILIMHHOTO
o0yueHHs i1 paboThI C
TaOJIMYHBEIMY JAHHBIMU

4 | Tewma 2.2 Cuctemsl ri1y00OKOTo 4 4 19
00y4YeHHS
5 | Tema 2.3 Oby4enue ¢ 4 4 19
TOJIKPETIIICHUEM
Hroro 16 16 76

4.2. KPATKOE COAEPKXAHMUE JJEKIIUOHHOI'O KYPCA

Pasznen 1. UHTE/NIeKTyaJIbHbIE CHCTEMBbI M TEXHOJIOTHH

Tema 1.1. OcHOBHBIe 3Tanbl M HANPABJEHHS HCCJeJI0BaAaHHUNA B 00JaCTH CHCTEM
HCKYCCTBEHHOI0 HHTEJIEKTA
Oransl pa3BUTHS CUCTEM MCKyCcCTBEHHOro uHTesuiekra (CUN)
OcHOBHBIE HAaMpaBJICHHs PA3BUTUS UCCIIEIOBAHUS B 00JIACTH CUCTEM UCKYCCTBEHHOTO MHTEIIIEKTa
Heiipobuonornueckuii moaxon
CucTtemMbl OCHOBAaHHBIE Ha 3HAHUAX
N3Bneuenne 3HaHni
WNHurerpaums 3HaHUN
ba3bl 3HaHWMI
CrpyKTypa CHCTEM UCKYCCTBEHHOT'O MHTEIIEKTa
Apxurekrypa CUU
Mertononorus nocrpoenuss CUUA
Oxcneptabie (OC) kak Bug CUU
O6mmas cTpykTypa u cxema ¢pyHkiuonupoanus IC
[TpencraBnenue 3Hanuii. OcHoBHbIe NOHATUA. CocTaB 3HaHuit CUU. Oprannzauus 3uanuii CUU.
Mopenu npeacTaBiaeHus: 3HAHUI
[IpencraBieHye 3HAHUN € TIOMOIIBbIO CUCTEMBI ITPOTYKIIUU
Cy0-TeXHOJOTUH UCKYCCTBEHHOTO HHTEIUIEKTa
Crangapt AJis peleHus 3ajayd aHainu3a JJaHHbIX. POJIM y4aCTHUKOB B MPOEKTAX IO aHAIU3Y
JAHHBIX
Brenpenue cucteM MallmHHOTO 00YYEHHS B «OTPACIM»: KI0YEeBble IPUMEpPHI nctonb3oBanus NN
B OTPacTH (KEHCHI)



Tema 2: IIporpaMMHbIe KOMILIEKCHI PellIeHUS] HHTEJUIEKTYaIbHbIX 3a/1a4
CucreMbl NPOAYKIHUH. YTIPABIECHNUE BBIBOJAOM B TPOAYKIIMOHHONW CUCTEMBI
CuHTaKkcHC U cCEMaHTHKa JIOTUKH NTpeanuKaroB. Jlornueckue mojenu. JIornka npeaukaToB Kak
dhopma npencrapnenus 3HaHuM. [IpencraBienne 3HaHUH C TTOMOIIBIO JIOTHUKH TTPEIUKATOB.
Texnonornn ManunyaupoBanus 3HanusmMu CUN
IIporpaMMHBIE KOMIUIEKCHI PEIIEHNs HHTEJUIEKTyaJIbHBIX 33124
EcTecTBEeHHO-A3BIKOBBIE TPOTrPaMMBI
[IpencraBnenue 3HaHuil ppeitmamu u BeIBOA Ha ¢peiimax. Teopus dpeitmos. Monenu
npeacTaBiaeHus 3HaHui ppeiimamu. Teopust ppeiimoB. Mozenu npeacTaBieHus 3HaHUHM U BBIBOJ HA
¢bpeiimax.
OcHOBHBIE TIOJIOKEHUS HEUETKOM JIOTUKH. [IpeacraBnenne 3HaHUi U BEIBOJL B MOJIETISIX HEUETKOU
noruku. [IporpaMMHBIE KOMILJIEKCBI
OcHOBBI IPOrpaMMUPOBAHUS I 3a/1a4 aHAJIN3a JaHHbIX. [3ydyeHne oTaenbHbIX HallpaBIeHuI
aHaJIM3a JaHHBIX
3anaua kinaccupukanuu. AHcaMOsIM MoZeNel MalMHHOTO 00yUYeHHs JUIs 3a7lauil KJIacCU(pHUKaIUU
Hetiponnsie cetu. ['my6okue HEMpOHHBIE CETH (KOMIIBIOTEPHOE 3pEHUE, pa300p €CTECTBEHHOTO
A3bIKA, AaHAJIU3 TAOJUYHBIX JTaHHBIX)
Knacrepuzanus u npyrue 3agaun o0ydeHusl.
3agaun paboThI C MOCIEA0BATEIbHBIMU TAHHBIMH, 00pa0OTKa €CTECTBEHHOT'O SI3bIKa
PexkomennarenpHblie cuctembl. OnpeesieHrne BaXKHOCTH PU3HAKOB U CHUKEHHE Pa3MEPHOCTH

Paznen 2. CucteMbl HCKyCCTBEHHOTO MHTEIICKTA

Tema 2.1 BBegeHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METObI MAIIIUHHOTO
o0y4eHus /151 padoThI ¢ TAOJIMYHBIMHM JAHHBIMU
OcCHOBHBIE 33/1a4M CUCTEM UCKYCCTBEHHOr0 MHTeIUIeKTa. Knaccudukanus, kactepusarys,
perpeccusi. Turbl MalIMHHOTO OOYYEHHUS: C yUnuTeNeM, 6e3 YUUTeNsl, C YaCTUUYHBIM IPUBJICUEHUEM
yuuTens, 00y4eHue ¢ NOJKPErIeHuEM.
Knaccudukanus va npumepe anropurma k-ommkaiimux cocened (kNN) [OnuuonansHo: BeicTpbiit
MOMCK OMmKaiux coceneid. |. MeTpuku oleHKH KiIacCu(PUKAIUU: TOJHOTa, TOYHOCTh, F1, ROC,
AUC. Banunanmonnas u TectoBas Beioopka. Kpocc-Banumanus. Pabora ¢ kareropuaibHbBIMU
MIPU3HAKAMU.
Perpeccus. Merpuku onienku perpeccun: MSE, MAE, R2 — ko3¢ duiiieHT geTepMuHaInm.
Jluneiinas perpeccusi, MoJIMHOMHANbHAs perpeccus. [lepeoOyuenue u perynspusaius, rpedHeBas
perpeccusi, LASSO, Elastic Net.
Jluneitnpie Moaenu A kinaccudukanuu. [lepuentpoH, ToructTudeckasi perpeccus, MoJTHOCBA3HbIE
HEHPOHHBIC CETH, CTOXaCTUYCCKUI IPaIMEHTHBINA CITyCK i 00paTHOE PACcIPOCTPAHCHHE IPATUCHTA.
Perynsipuszanus nuHeRHBIX MoJieNel KilacCU(pUKAIIUNH.
Knacrepmzanums. k-means, k-means++, DBSCAN, arnomepaTtuBHas Kiactepusanus. MeTpuku
OLICHKHU KJIaCTEepU3aliu.
ANTOpUTMBI, OCHOBAHHBIE Ha IPUMEHEHUHN PELIAoUX AepeBbeB. Kpurepun pasnenenus ysna:
MH(OPMALIMOHHBIN BBIMTPHILI, KpuTepuid Jkuau. AHcamMOIu periaux 1epeBbeB: CIIyYaiHbIi
Jiec, TpaJUeHTHbII OyCTHHT.
MeTton onopubix BeKTOpoB. [Ipsimas u obpaTHas 3agaya. OnpeaeneHue OmopHbIX BEKTOPOB.
SInepHbIN TPIOK.
HawupHnbrii 6aliecoBckuii kiaaccudukaTop. MeTo bl OLICHKHU pacnpeeacHus npu3Hako. EM-
AITOPUTM Ha IPUMEpPE CMECU I'ayCCHAH.

Tema 2.2 Cucrembl ri1y00Koro od0y4eHus
Heiiponnsie cetn. @yHKIIUN OMNOKN HEHPOHHBIX CETEW U 00YYEHHUE C TOMOIIBI0 00PAaTHOTO
pacnpocTpaneHus rpaauenta. [lonarue 6314a u Smoxwu.
Pabora ¢ n300pakxeHUsAMHU ¢ IOMOIIbIO HEMPOHHBIX ceTeil. CBEpTOUHbIE HEMPOHHBIE CETH.
Onepanuu cBepTok, max-pooling. [TonynsipHble apXUTEKTYPhl CBEPTOYHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet), ResNet. TparcdepHoe oOydecHwme.
O06paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM SI3BIKOM C MOMOIIBI0 HEHPOHHBIX ceTeil. BekTopHbie



npenacraBieHus s Tekcta: word2vec, skipgram, CBOW, fasttext. PekyppeHTHbIE HEMpOHHBIE
cetu, LSTM, GRU. Tpaucdopmepsr, BERT, GPT.

Tema 2.3 O0yueHue ¢ noaAKpenJiecHueM
[TonsTHs arenTa, Cpebl, COCTOSTHUS, ACHCTBUN 1 Harpaabl. yHkus neHHocTH cocTosiHus (Value
function) u pynkuus kauectsa aerictus (Qfuntion). OnTUMU3aIMS CTPATETHH C TTIOMOIIBIO
MakcUMH3aluK QpyHKIUNA HEHHOCTH U KauecTBa. Q-o0yueHue.
I'my6okoe obydenue ¢ nmojakperienueM. Deep Q-Networks, Actor-critic.
s yposust skenieptHbIii: REINFORCE, A2C, PPO, DDPG.

4.3. TEMATHUKA JABOPATOPHBIX/ITIPAKTHYECKHNX 3AHATUI

Pazgen 1. HTeneKTyanbHble CUCTEMBI U TEXHOJIOTUU

Tema 1: OcHoBHbIe 3Tanbl M HANpaBJIeHHS MCCAEAOBAHMII B 00JacTH cHCTEM
HCKYCCTBEHHOT0 HHTEJVICKTA

JlabopaTropnasi padora 1.1. CoctaB 3HaHMIA U CTTOCOOBI UX MPEJCTABICHUS. Y IPABIISIONTUN
MexaHu3M. OObSICHUTENIbHbIE CTIOCOOHOCTH

JlaGopaTopnas padora 1.2. HeiiponoioOuble cTpyKTypbl. CUCTEMBI THUIIA TIEPLUEHTPOHOB.

JlaGopaTopHnas padora 1.3. CucreMbl KOTHUTHUBHOH rpaduku. MIHTeNIEeKTyaabHbIE CUCTEMBI.
OO0yuaromme CuCTeMbl

JlaGopaTopHas pa6ora 1.4. HTeekTyanbHblii HHTEpdEiic: TMHIBUCTUYECKUNA IPOLIeccop,
aHAJIU3 U CUHTE3 PEYH.

Tema 2: IIporpaMMHBbIe KOMILIEKCHI PellIeHUs] HHTeLIeKTYAJIbHBIX 3a1a4

Jlaboparopnasi padora 2.1. OHTOJIOTHSA U OHTOJIOTHYECKHE CUCTEMBI. CUCTEMBI U CPEACTBA
[IPEJCTABICHUS OHTOJIOTUYECKUX 3HAHUI.

JlabopaTropnasi padora 2.2. OHTOJIOTHHU KaK amnmapaT MOJICTUPOBAHUS CUCTEMBI 3HAHUH.
MerToab! IpeicTaBIeHUs] OHTOJIOT U

JlabopaTropnasi pabora 2.3. [IporpamMMHbIe peaiu3aiiuy HEYETKOM JIOTHKN

JlabopaTopHas padora 2.4. [IporpamMmMHbIe peanin3anuu anroputMoB Mamuaanu, CyxkeHo

Jlaboparopnasi padora 2.5. [IporpamMmmusie peasizaiuu anroputmon LlykamoTo, Jlapcena

Paznen 2. CucteMbl HCKYCCTBEHHOT0 HHTEJLIEKTA

Tema 2.1 BBeneHne B HCKYCCTBEHHbIHi MHTEJJIEKT U OCHOBHbIC MeTOAbI MAIIMHHOIO
o0y4eHus /151 pad0ThI ¢ TAOJIMYHBIMM JAHHBIMU

JlaGopaTopHnas pa6ora 1.1 Mertosl paboTsl ¢ Tabnuuamu B Python. Arperauus u
BU3yaJu3anus AaHHbIX. [[poBeieHre nepBUYHOTO aHaJIN3a JaHHBIX

Jla6opaTopnas padora 1.2 Vcnonb30BaHue U CpaBHEHHE AITOPUTMOB KJIacCU(DUKAIINN:
kNN, pemraronue nepeBbesi B UX aHCaMOJIH, JIOTUCTHYECKAsT PETPeCcCHsl.

JlaGopaTopnas padora 1.3 Vcnons3oBaHue u olieHKa anroputMoB perpeccuu. [Togdop
ONTHMAaJIbHBIX MTAPAMETPOB PETPECCUU.

JlaGopaTopnas padora 1.4 OnTumu3anmoHHble 3aa4u U ux pemenus. [Togbop
TUIEepIapaMeTpoB aJrOpUTMa ¢ IOMOIIbIO METOA0B ONTUMM3AIIUH.

IIpakTnueckas padora 1.1 IIporpaMMHO-aJIrOPUTMHUYECKOE OCBOEHUE MaTepualia
MeTto/pl 6e3rpaIueHTHON ONTUMHU3AINN: CITy9YaiHbIN TouCK, hill climb, oTkwur, reHeTHYeCcKwiA
JITOPUTM.

Tema 2.2 Cucrembl ri1y00Koro od0y4eHus

JlaGopaTopHnas padora 2.1 Kinaccudukanus n3obpaxeHuii u TpancepHoe o0yueHne

JlabopaTropnasi padora 2.2 PaGoTa ¢ TeKCTaMH M UX BEKTOPHBIMH TPEICTABICHUSIMH
TEKCTOB

IIpakTnueckas padora 2.1 [IporpaMMHO-aNTOPUTMHYECKOE OCBOCHHE MaTepHaa

Tema 2.3 O0yueHue ¢ nogKpenjeHueM
JlaGopaTopHnas padora 3.1 [Ipumenenne Q-Networks /uist peneHnst IpoCThIX OKPYKEHHIA.
IIpakTHyeckas padora 3.1 [IporpaMMHO-aIrOPUTMHUUECKOE OCBOEHHE MaTepualia



5. IEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA IJISA
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOIINUXCS

5.1 OcHoBHasi JuTEpaTypa

CrankeBud, JI. A. VHTeNIeKTyalbHBIE CHCTEMBI i TEXHOJIOTUY : YIYEOHUK U MPAKTUKYM JJIst
By30B/ JI. A. CrankeBudu. — 2-¢ u3a., mepepad. m gom. — Mocksa: M3gartensctBo FOpaiiT,
2024. — 478 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-20363-9. — TekcT : 3MeKTPOHHBIHA
// ObpazoBarenbHas miatdopma FOpaiit [caitT]. — URL: https://urait.ru/bcode/560754

Kynpssues, B.b. HWHremiekryanbHble CHUCTEMBI : YUY€OHMK M TPAKTHKYM [JIsl BY30B /
B. b. Kyapssues, 3. 3. TlacanoB, A.C.Iloakomun.— 2-¢ wu3a.,, ucnp. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2024. — 165 c. — (Bricmiee oO6pazosanue). — ISBN 978-5-534-07779-7.
— Tekct : onextponnsni // OOpazoBarenpHas tatdopma [Opaitr [caiit]. — URL:
https://urait.ru/bcode/561954

5.2 JlonosiHMTEIbHAS JIUTEPaTypa

beccmeptabiii, M. A. WHTennekTyanbHble CUCTEMBI . YU€OHUK U MPAKTUKYM JUIsl BY30B /
U. A. becemepthbiii, A. b. Hyrymanosa, A. B. [InatonoB. — 2-e u3a. — Mocksa : M3naTenbCcTBO
Opaiir, 2024. — 250 c. — (Boicmiee ob6pazoBanue). — ISBN 978-5-534-20734-7. — Texkcer :
JJIEKTPOHHBIN // Ob6pa3oBarenbHas iatdopma IOpaiit [caiT]. — URL:
https://urait.ru/bcode/558664

WBanoB, B.M. HuTennekTyalbHble CHUCTEMBI: ydeOHOe TmocoOWe Ml BY30B/
B. M. UBanoB ; non nHayuHoil penmakmueii A. H. Cecekuna. — Mocksa : M3natensctBo FHOpaiiT,
2024. — 88 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-20851-1. — TekcT : 31€KTPOHHBIN
// ObpazoBarenbhas miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/558865

I'acanoB, O. 3. HHTemnekryanbHble CUCTEMBL. Teopus XpaHeHMs U MOUCKAa MHPOPMALUY :

yueOHuk ans By3oB/ 3. D.T'acanos, B.b. Kyapssues. — 2-e u3z., ucnp. u aomn. — Mocksa :
WznarensctBo FOpaiit, 2024. — 271 c. — (Bricmiee obpazosanue). — ISBN 978-5-534-08684-3.
— Texct : onextponnsiii // OOpazoBarenbHas 1atdopma [Opaitr [caiit]. — URL:

https://urait.ru/bcode/561948

5.3. Pecypchbl nHpOpMALMOHHO-KOMMYHHMKAIIMOHHOI ceTH « UHTEpHET»

Anpec HnTepHeT pecypca HasBanue HTepHeT pecypca Pexxum nocryna
o WnTepHeT-yHUBEpCUTET HH(OPMAITHOHHBIX .
http://intuit.ru/ PHETY p v(b pMall CBoOoHBII
TEXHOJIOTUI
. Caift xxypHana «BeCTHUK KOMITbIOTEPHBIX .
http:/vkit.ru/ P P CBoOoHBIH
1 THOOPMALMOHHBIX TEXHOJIOTHI»
CBobognast obmenocTymHas
http://ru.wikipedia.org/. MYJIbTHSI3bIYHAS YHHBEPCAIbHAS HHTEPHET- CBoOoHBIH
SHIUKIIONEANS

6. METOANYECKHUE YKA3ZAHUA IJI1 OBYUYAIOIIIUXCSA

Jucnunnuza « AHTe/NIeKTyaJIbHbIe CHCTEMbl M TEXHOJOTMM)» U3y4aeTCs B TEUEHUE JIBYX
cemecTpoB. [Ipy IUIaHMPOBAaHMM W OpraHU3allMd BPEMEHH, HEOOXOAMMOro Ha MH3y4eHHe
o0y4aromuMcs AUCUUILIIMHBI, HEO0X0AUMO NPUIEPKUBATHCS CIEIYIOMNUX PEKOMEHAAINHN.

B mnepuon Mexny ceccHsAMHM CTYACHTHI JOJDKHBI BECTHM KOHCHEKT JICKIUH, H3y4aTb
TEOPETHUYECKUI MaTepHall B COOTBETCTBUM C IPOTPaMMOM Kypca, BBIIOJHATH IPEUIOKEHHBIE
IpernoiaBaTeNieM 3aJaHusl A1l CaMOCTOSITEIbHON padoThl, TOTOBUTHCS K cade 3adeTa U HK3aMeHa,



http://intuit.ru/
http://vkit.ru/
http://ru.wikipedia.org/

npopabartbiBasi HEOOXOIUMBIN MaTepHall COTJIACHO MEPEYHI0 BOMPOCOB ISl MOATOTOBKH K 3a4eTy U
9K3aMEHY M CIIUCKY PEKOMEHAOBAHHOW JIUTEPATYPHI.

Brinonnenue 1abopaTopHbIX pabOT OTHOCUTCS K YMCITY 00s3aTeNnbHbIX BUI0B padot. [lepen
BBITIOJTHEHHEM PAa0OThl HEOOXOMMO BHUMATEJIbHO O3HAKOMUTHCS C TEOPETUYECKUM MaTEpUaIOM,
MIPEJCTABICHHBIM B METOJMUYECKUX YKa3aHHSIX K COOTBETCTBYMOLIEH nabopaTopHoil pabote. Ilpu
HEO0OXOIMMOCTH MOKHO BOCIIOJIB30BAaThCsl PEKOMEHAYyEMOW JuTepaTypoil. B xone BeimonHeHus
paboTbl HEOOXOJMMO pPYKOBOJCTBOBATHCS IOPSIKOM BBINIOJIHEHHUS J1abopaTopHOW paldoThl H
YKa3aHUSIMH TIpEernojaBaTelis, IpU 3TOM JOJDKHBI COOJIIOAThCs NMpaBHJa TEXHUKHU O€30MacHOCTH.
Pe3ynbraToM BBIOJIHEHUS pabOTHI SABISETCS OTYET, KOTOPBIA TOJIKEH ObITh aKKypaTHO 0(OopMIIeH
1 BBITNOJIHEH B COOTBETCTBUU C TPEOOBAHUAMHU, IPUBEIEHHBIMHU B METOIMYECKUX YKA3aHUSIX.

B ykasaHHoe mpernonaBaTenieM Bpems OOydarolMecs 3allMINaoT OTYEThl. 3aliura
MIPOBOAMTCS B BUJE cOOECEeOBaHUS MO KOHTPOJIBHBIM BOIPOCAM, MPUBEACHHBIM B METOJIUYECKUX
ykazanusax. Kpome Toro, mpenogaBaTenib MOKET 3a1aBaTh JONOJHUTEIBHBIE BOIIPOCHI, KaCaroIuecs
pe3yabTaTOB SKCIEPUMEHTA, BBIBOJOB IO pe3yJbTaTaM oOnbIToB M T.aI. K mpomexyTodHon
aTTeCTallud JOIYCKaloTCs OOydYaroIluecsi, BBHINOJHUBIIME Bce JlabopaTopHble palbOThl U
3alUTUBIINE OTYEThl MO HUM. [Ipym HamuuuM 3aJ0JKEHHOCTH MO JIabopaTOpHBIM paboTam, IO
COI'JIACOBAHUIO C IPEroiaBaTesieM, BO3MOXKHA 3aMeHa pa0bOThI 110 BBINOJHEHHUIO OTYeTa Ha pedepar
10 TEME COOTBETCTBYIOILET0 JIAOOPATOPHOTO 3aHATHS € OCIEAYIOLIEH €ro 3aIlUTOMN.

B Teuenue cemecTtpa M BO BpEMS CECCUM OCHOBHBIM BHUIOM IIOATOTOBKH SIBJIFOTCS
camocTosiTeNlbHble 3aHATUS. OHM BKIIOYAlOT B ce0s H3y4EHHE BOIIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHOE H3y4yeHHe, O(OpPMIIEHHE OTYETOB IO JIabOpaTOpHBIM paboTaMm, KypcoBOe
IIPOEKTUPOBAHUE, A TAK K€ IMOATOTOBKY K IIPOMEKYTOYHOU aTTECTAllUN

Cuctemaruueckass paboTa B COOTBETCTBHMM C TNPOTrPaMMON IUCHMIUIMHBI — YCJIOBHUE
YCIEIIHOTO OCBOCHMSI MaTepHaa.

MeToanueckune PEKOMECHIALNHA 110 oﬁyqumo JIMII ¢ OTPAHHYCHHBIMHA

BO3MOKHOCTHAMH 310POBbSI U HHBAJIUIO0OB

OcBoeHue AUCHUIIUHBI OOYYaIOMIMMUCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
MOXXET OBITh OPraHM30BAaHO KaK COBMECTHO C JPYIMMH OOYYaroIIMMHCS, TaK MU B OTIEJIbHBIX
rpymmnax. [IpeanomnaratoTcs crienanbHble YCIOBUs A1 OTy4YeHUs: 00pa30BaHUs 00YUarOIUMHUCS C
OTrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 370POBbSI.

IIpodeccopcko-negarorn4eckuii  cocTaB 3HAKOMHUTCS C  TICHXOJIOTO-(pHU3UOIOTMUECKUMH
O0COOCHHOCTSIMU 00YYaroIIMXCSl UHBATUAOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS,
WHAVNBUAYATbHBIMU ~ MPOTpaMMaMy  peadWimuTanuu  WHBAMUAOB (mpu  Hamwuuu). llpu
HEOOXOUMOCTH OCYULIECTBIIIETCS JOIMOJIHUTENbHASL TOJJEpPKKA TPENnoJaBaHus ThIOTOPAMH,
MICUXOJIOTaMH, COLMAIBHBIMU pa0OTHUKAMH, TIPOIIEAITMMH MOATOTOBKY aCCUCTEHTaMH.

B cooTtBercTBHM ¢ MeTOaMYECKUMH peKoMeHmanusMu MuHoOpHayku P® (ytB. 8 amperns
2014 r. N AK-44/05BH) B Kypce NpeAroiaraercs HCIOIb30BaTh COLUATBHO-aKTUBHBIE U
pedeKcuBHbIE METOAbl OOYyYEeHMs, TEXHOJOTHUU COIMOKYJIbTYPHOH peabuiuTallMi C IEJIbIO
OKa3aHWsl TOMOIIM B YCTAaHOBJIGHHU TOJHOILIGHHBIX MEXJIMYHOCTHBIX OTHOIICHUU C APYyTUMHU
CTYJEHTaMH, CO3JaHUU KOMGOPTHOTO ICHUXOJIOTMYECKOro KiIMMaTa B CTYJIEHYECKOW TpyIIe.
[Ton6op u pa3paboTKa yueOHBIX MaTE€pHUaIOB MPOU3BOIATCA C YUYETOM IPETOCTABICHUS MaTepraa
B pa3NU4YHbIX (QopMax: ayAualbHOM, BU3yallbHOM, C MCIOIb30BAHUEM CIIELUAIbHBIX TEXHUYECKUX
CpeACTB U MH()OPMAITMOHHBIX CUCTEM.

Meauamarepualibl  Takke  Cl€yeT HCIOJb30BaTh U QJalTUPOBATh C  YYETOM
WHIMBUAYATBHBIX 0coOeHHOCTel o0yuenus jmi ¢ OB3.

OcBoenue aucuMIuiMHbl JuamMu ¢ OB3 ocymiecTBisSIeTCS ¢ HMCHOJBb30BAHUEM CPEJCTB
o0yuyeHHs OOLIEr0 M  CIENUAJBHOIO  Ha3HAueHUs (MEePCOHAIBHOTO U KOJUICKTHBHOI'O
WCIIONIb30BaHUs). MaTepHalbHO-TEXHUYECKOE OO0ECreYeHUe MpeIyCMaTPUBACT MPHUCIIOCOOJICHHE
aynuTopuil K Hyaam aun ¢ OB3.



CDopMa MMPOBCACHHUA aTTCCTAllUMU IJId CTYACHTOB-MHBAJIMJOB YCTAHABJIMBACTCA C YUCTOM

WHIWBHIYATBHBIX Ticuxodu3ndeckux ocodeHHocteit. st cryaentoB ¢ OB3 mpexycmarpuBaetcs
noctymnHasi popma MpeaoCcTaBICHUS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

B IMEYATHON WMJIM 3JEKTPOHHOM (opme (A NHIl ¢ HApYIIEHUSMHU OIOPHO-IBUTaTEIbHOTO
amnmnapara);

B NeyaTHOM (hopMe Wi JIEKTPOHHOM opMe C YBETUUEHHBIM HIPUPTOM U KOHTPACTHOCTHIO
(U1t IMLL ¢ HAPYLICHUSIMU CITyXa, PeYH, 3peHHs);

METOJIOM YTEHUS aCCUCTEHTOM 3a/1aHus BCIYX (ISl JIUL C HAPYLIEHUSIMU 3PEHUS).
CryneHTaM ¢ MHBQJIWJHOCTBIO YBEIMYMBAECTCSI BpPEMs Ha IOATOTOBKY OTBETOB Ha

KOHTPOJIbHBIE BOMPOCHL. JIJIsi TakuxX CTYJEHTOB TIpeaycMaTpuBaeTcs JocTymHas (Gopma
MPEIOCTABJICHUSI OTBETOB HA 33/1aHUs, & UMEHHO:

MUCHbMEHHO Ha Oymare WM HabOpOM OTBETOB Ha KOMITBIOTEpE (IS JIUI] C HApyIICHUSIMH
cllyXa, peun);

BBEIOOPOM OTBETA U3 BO3BMOXKHBIX BAPUAHTOB C UCTIOIH30BAHUEM YCIIYT aCCUCTEHTA (VIS JIHII
C HapyLICHUSIMHU ONOPHO-/IBUraTEIbHOTO aIIapara);

YCTHO (7151 JTUI] ¢ HApYIIEHUSIMHA 3PSHHUS, OITOPHO-ABUTATEIHLHOTO aIapara).

IIpu HeoOXxomumocTH uis OOyYaroIIMXCS C WMHBAJIMIHOCTHIO IPOLEAYpa OLIEHUBAHMSA

PE3YJIbTATOB O6y‘I€HI/I$I MOKECT IMMPOBOAUTHECA B HCCKOJIBKO 2TAIlOB.

7. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
INPOI'PAMMHOI'O OBECIIEYEHUSA U UTHOOPMAILIMOHHBIX
CITPABOYHbIX CUCTEM

Aynuropus JUid IPOBEJIEHUS 3aHATUH J1aDOpaTOPHOrO TUIIA

Ayn 509

Windows (1 akageMUYecKiX OpraHu3ausix, dunen3us Microsoft Imagine (panee MSDN AA,
Dream Spark);

Open Office (cBobomHOE [10);

OkcneptHas cucteMa FuzzyClips (DEMO Bepcus);

Ob6onouka npoextrpoBanus HeueTkux cucreM CubiCalc (DEMO Bepcus);
HeiipocereBas cucrema Neural Network Wizard» (DEMO Bepcus);
ProjectLibre (cBo6onnoe [10);

GanttProject (cBo6omnoe I10);

Anaconda 3 (Python 3, jupyter 6.3.0) (cBo6oanoe I10).

8. HEOBXOJIMUMAS MATEPUAJIBHO-TEXHUYECKAS BA3A

Ay,I[I/ITOpI/ISI JJIA IIPOBCACHU A 3aHATHH JICKINMOHHOI'O THUIIA, 3aHATHH CCMHUHApPCKOr'o TUIIa,
TpYHIIOBBIX U HHAWBUYAJIbHBIX KOHCYHBT&HHﬁ, TCKYIICTO KOHTPOJIA U HpOMe)ICYTOIIHOfI
arrecranuu.

[lepeueHb OCHOBHOTO 000PY/10BaHUS:
ayn. b-508: oducnas mebens Ha 18 MecT, IeMOHCTpalMOHHOE 000pyAOBaHUE: MPoeKTop — 1 mT.; 7
[IK ¢ noctynom B UnTepuer u DUOC.
ayn. b-509: odpucnas mebens Ha 18 MecT, IeMOHCTpalMOHHOE 000pyAOBaHUE: MPOeKTOp — 1 mT.; 7
IIK ¢ noctynom B UnTepuer u SUOC.

Pa3padoTuuk:
Kadeapa UuCyY JoueHt E.H. I'op6aueBckas

kadenpsl UuCy



http://freeanalogs.ru/ProjectLibre
http://freeanalogs.ru/GanttProject

(mecmo pabomol) (3aHUMaemMas OOANCHOCb) (uHuyuanel, pamunus)
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1 IlepeyeHb KOMIIETEHIUH ¢ YKa3aHHEM 3TanoB UX ()OPMUPOBAHUS B NpoLecce OCBOCHUA

0o0pa3oBaTeIbLHON NPOrPaMMbI

OrneHOYHBIE CPEJICTBA pa3pa0dOTaHBI IS OIIEHKH MPOQeCcCHOHATBHBIX KoMreTeH it [TK-1.
1. IHJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUA 11O JUCHUIIVIMHE

[Tnanupyemble pe3ynbTaThl OCBOEHUS OCHOBHOW MNpO(hecCHOHAIBHOW 00pa3zoBaTeabHOMN
nporpaMMsbl (OITOIT) — koMneTeHIIMN 00yYaroIMXCsl ONPENEISIOTCS TPEOOBaHUSIMHU CTaHJapTa 10
HaNpaBJICHUIO TMOATOTOBKM (CHELMAIbHOCTH) U (OPMHUPYIOTCS B COOTBETCTBUM C MaTpHLen
kommeteHrmi OITOIT (Tabmurma 2)

[Tnanupyemble pe3yabTaTbl 0Oy4eHUs MO AUCLUILUIMHE — 3HAHUSA, YMEHMS, HaBBIKU U (WJIH)
OTIBIT JIESATENIFHOCTH, XapaKTEPHU3YIOIIUe ATAIbl (POPMHUPOBAHUS KOMIETEHIIMI U 00ecTieunBaroIIne
JOCTHKEHHE MJIAaHUPYEMBIX pe3yJIbTaTOB OCBOCHMs 00pa30BaTENbHOM MporpamMmbl, (GOPMHUPYIOTCS
B COOTBETCTBUU C kapTamu komneteHuuid OITOIN.

Tabnuma 1

[Inanupyemble pe3yabTaThbl 00y4eHHSs 110 AUCHUILINHE

KOI[ 1 HAMUMCHOBAHUC
KOMIICTCHII MU

KOI[ N HAMMCHOBAHHC MHAHWKATOpAa JOCTUKCHUA KOMIICTCHIIUN

IIK-1. Ynpasnenue
IIPOrPaMMHO- allllapaTHIMU
CpeCTBaMH
MHPOPMAIIOHHBIX CITYKO
MH(POKOMMYHHKALUOHHON
CHCTEMBI OpTraHHU3aIuH

[IK-1.1. IlnanupyeT apxuTekTypy u (yHKIHOHUPOBAHHE aNlapaTHbIX,
[IPOTPaMMHBIX U IPOrPaMMHO-AIIAPATHBIX CPEACTB HHPOPMALIMOHHBIX
CITy’k0 HHPOKOMMYHHKAIIMOHHON CHCTEMBI OpTaHU3aIH

[IK-1.3. YyacTByeT B NpOEKTHPOBAHNHU IPOTPAMMHO- alllIapaTHBIX CPENICTB
NHGOPMALMOHHBIX CITY>KO HHPOKOMMYHHKALMOHHON CHCTEMBI OpraHU3alun
[K-1.4. YyactByer B KOHOUTYPUPOBAHUH, YIIPABICHUH, BOCCTAHOBJICHUS
paboToCTIOCOOHOCTH MPOTPaMMHO- aIMapaTHBIX CPENCTB UH(POPMALUOHHBIX
ci1y’k0 MHPOKOMMYHHMKALMOHHON CUCTEMbI OpraHU3alun

2 OnucaHue NoKa3aTeJieil M KpUTepHeB OLEeHUBAHUS KOMIIeTEHIUI HA Pa3JIMYHbIX 3TaNax uX
(¢opMupoBaHus, ONMCAHUE KA OLlCHUBAHUA

Pesynbratel 00ydeHus no aucuuiuinHe «VIHTEIEKTyalbHbIE CUCTEMbl M TEXHOJOTHM»
HanpasieHus: noarotoku 09.03.01 «MupopmaTuka ¥ BBIYMCIUTEIbHAS TEXHUKA» OINPEIENIAIOTCS
[OKa3aTeIsIMM M KPUTEPUSMH OLEHHBAHUA C(HOPMUPOBAHHOCTH KOMIETEHIMH Ha 3Tamax Hx
(hopMUpOBaHUS MIPEICTABICHBI B TA0M. 2.

Tabnura 2

MaTpuua cooOTBETCTBHSI OLIEHOUYHbIX CPECTB 3aIJIAHMPOBAHHBIM Pe3yJbTATaM 00y4YeHUs

O1ieHOYHBIE CpENICTBA
Komnereniu
u Tekymuii KOHTPOJIb [IpomexyTOUHBIN KOHTPOJIb
One”ounoe OuneHou”oe OK3aMeH
cpenctso 1 CpeAcTBO 2 (BOIIPOCHI K
(;maGoparopHbIe/TIp AK3aMEHY)
AKTUYECKUE
3a0aHuUs)
IK-1.1. IK-1.1.
IK-1 IIK -1.3. IIK -1.3.
IK -1.4. IK -1.4.




IToxa3aTenn U KpUTepHuu OLCHMBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIM I (IPOMEKYTOYHOI 0
KOHTPOJIs1)

Ha »tame mnpomexyTo4yHON aTTecTalluu HCHOJIb3yeTCs CHUCTEMAa OLIEHKH YCIEeBaeMOCTHU
o0yyaromuxcs, KOTopas IO3BOJISIET MpPENoJaBaTeNl0 OLEHUTh YPOBEHb OCBOEHHMsS MaTepHuala
oOyuaromumucsi. Kpurtepun oueHuBaHus CQOPMUPOBAHHOCTH IUIAHUPYEMBIX pe3yJIbTaTOB
o0yueHus (IeCKpUITOPOB) MpecTaBiIeHbl B kapTe komnerenun OITOIT.

dopma OIIEHKH 3HAHMI: OIEHKA - 5 «OTIUYHO»; 4 «XOpOUIo»; 3 «yIOBIECTBOPUTEIIBHOY; 2
«HEYJIOBIIETBOPUTEIbHO».  JlabopaTopHble  pabOThHI,  NPaKTHYECKHE  3aHATHs,  MpPAKTHKA
OLICHUBAIOTCS: «3a4eT», «He3aueT». Bo3aMOXKHO ncnob30BaHne 0aIbHO-PEUTHHTOBOM OLIEHKH.

IIxana oneHUBaHUA:
«3auyeT» — BBICTABISAETCS, €CIM CPOPMUPOBAHHOCTD 3asIBICHHBIX JECKPUITOPOB KOMIETEHIIMM Ha
51 % u Gonee OLIEHUBACTCSI HE HUXKE «YyJIOBJICTBOPUTEIBHO» MPHU YCIOBUU OTCYTCTBHSI KPUTEPHS
«HEYAOBJIETBOPUTEIbHO». BbicTaBisercs, koraa oOyd4aromuiics MOKa3bIBA€T XOPOIIWE 3HAHUS
M3YyYEHHOI'0 y4yeOHOro Marepuana; CaMOCTOSTENbHO, JIOTHYHO M IOCIENOBATEIbHO HU3JaraeT u
UHTEPIPETUPYET MaTepHalibl Y4eOHOTO Kypca; MOJHOCTBIO PACKPHIBAET CMBICI MpEiaraeMoro
BOIIPOCA; BJIaJ€E€T OCHOBHBIMU TEPMHMHAMM U MOHATUAMM U3YUYEHHOI'O Kypca; IMOKa3bIBa€T YMEHHE
MEPENIOKUTh TEOPETUUECKHUE 3HAHUS Ha MPE/IoIaraeMblil MPakKTUYECKUl OMBIT.
«OTJIMYHO» — BBICTABIISAETCS, €CIIU C(HOPMUPOBAHHOCTD 3asIBJICHHBIX JECKPUIITOPOB KOMIIETCHIIUN
85 % oOonee (B coorBercTBHM ¢ Kaptamu kommereHiuid OIIOIl) omeHwBaeTcss KpuTepUsMU
«XOpOILIO» U «OTJIWYHO», IIPU YCIOBUU OTCYTCTBUS OLIEHKH «HEYIOBJIETBOPUTEIBHO»: CTYAEHT
[OKa3ajJ [MpOYHbI€ 3HAHUS OCHOBHBIX IOJOXKEHUH (aKTHUUEeCKOro Marepuaina, yMEHHE
CaMOCTOSITENIPHO pellaTh KOHKPETHbIE MPAKTUUYECKHUE 337aYl MOBBILIEHHOW CI0XXHOCTH, CBOOOIHO
HCII0JIb30BaTh CIPABOYHYIO JIUTEPATYypy, J€laTh 0OOCHOBAHHBIE BBIBOJbI U3 PE3YJIbTATOB aHAIU3a
KOHKPETHBIX CUTYyalHii;
«Xopomo» — BBICTABISETCS, €clii C(hOPMUPOBAHHOCTD 3asIBJICHHBIX JIECKPUIITOPOB KOMIETEHIIMM
Ha 6/ % wu Gonee (B cooTBeTcTBUU ¢ KapTamu kommnereHimid OITOIT) onenuBaercss KpurepusmMu
«XOPOILIO» U OTIUYHO», IIPH YCIOBUU OTCYTCTBHUS OLICHKU «HEYIOBIETBOPUTEIBHOY, TOIYCKAETCS
OLIEHKA «YJIOBJIETBOPUTEIBHO»: OOYyUarOIIMIACS MOKa3al MPOYHbIE 3HAHHUSI OCHOBHBIX MOJOXEHUN
(hakTHYeCKOro Marepuaja, yMEHHUE CaMOCTOATEIbHO PElIaTh KOHKPETHBIE MPAKTHUECKHUE 3aJauH,
IpeyCMOTpEeHHbIe pabodell MporpaMMoi, OpHUEHTUPOBATbCS B PEKOMEH/IOBAHHOM CIpaBOYHON
JAUTEpaType, yMeeT NPaBUIbHO OLIEHUTh MOJyUYE€HHBIE Pe3yJIbTaThl aHAIN3a KOHKPETHBIX CUTYallUH;
«Y10BJIETBOPHUTEIBbHO» — BBICTABIISETCS, €CIM CPOPMHUPOBAHHOCTh 3asABJICHHBIX IECKPUIITOPOB
koMmmeTeHIMt 5/ % u Gonee (B coorBercTBUU ¢ KapTtamu kommereHuuil OIIOII) onenuBaercs
KPUTEPHUSIMH «yJOBJIETBOPUTEIBHO», «XOPOLIO» M «OTIMYHO»: OOYyYaroIMMCs MOKa3ajd 3HaHHE
OCHOBHBIX TOJIOKEHHH (DaKTHIECKOro MaTrepualia, yMEHHE MOJYYHTh C MOMOIIBIO MPETo1aBaTels
NIPaBUJIIBHOE pEIllleHNe KOHKPETHOM MPAaKTUYECKOM 3a/auM M3 YMCia MPEeJyCMOTPEHHBIX padoueit
MPOrpaMMOM, 3HAKOMCTBO C PEKOMEHIOBAHHOM CIIPAaBOYHOM JTUTEPATYPOU;
«HeynoBiersopurteibno» «He3auer» — BbIcTaBisieTcsi, ecid CHOPMUPOBAHHOCTD 3asiBICHHBIX
JECKPUNTOPOB KOMIIETEHIMI MeHee uyeM 5/ % (B COOTBETCTBUM C KapTaMU KOMIETEHIMH
OIIOII): nmpu oTBeTe 00yYaromerocsi BHIBIIIMCH CYIIECTBEHHbIE MPOOENbl B 3HAHUSX OCHOBHBIX
MOJIOKEHUH  (PaKTHUECKOTO Marepuaja, HEyMEHHE C TOMOIIBI0 TpPEernojaBaTeist MOJyYHTh
NPAaBUIBHOE pEIlleHUEe KOHKPETHOM MPAaKTUYECKOM 3a/aud M3 YMCiIa MPEeJyCMOTPEHHBIX padoueit
MpOrpaMMoi y4eOHOM TUCIUIUINHBI.

OTBeTbl M peleHuss OOy4YaroUIMXCs OLEHHBAIOTCA MO CIEIYIOIUM OOIIUM KPUTEPUSM:
pacro3HaBaHWe TpoOJeM;  ompeAelieHHe 3HAYMMOW  WHGpOpMalMM;  aHAIUM3  Ipodiem;
apryMEHTHPOBAHHOCTb; HCIIOJIb30BAaHUE CTpAaTeruid; TBOPYECKUH TMOAXOJ; BBIBOABI;, OOIIas
IPaMOTHOCTb.

CooTBeTCTBHE KPHUTEPHEB OLIEHUBAHUS COOPMHUPOBAHHOCTH IUIAHUPYEMBIX pE3yJbTaTOB
00ydeHus (JIECKpUTITOPOB) CHUCTEMAaM OILIEHOK MPEICTABICHO B Ta0.

TaOmnuua 4
HNHTerpasibHast olieHKa



Kputepuu TpanumuonHas oleHKa BannbpHO-pedTHHTOBAs OIIEHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauer 0-50
5,4,3 3aueT 51-100

OO6yuarommecst 00s13aHbI CIaBaTh BCE 3a/IaHMsI B CPOKH, YCTAaHOBJICHHBIEC TIpenoiaBaresieM. OrieHka
«YIOBIETBOPUTEILHO» MO  JUCHUIUIMHE, MOXXET  BBICTABIATBCA WM TpPU  HETOIHOU
c(hOpMUPOBAHHOCTH KOMITETEHIIUA B XOJI€ OCBOEHHUS OTIEIHHON y4eOHOW MMCIMIUIMHBI, €CITA MX
(dbopMupOBaHHE TMpeANoNaraeTcs MPOAOHKUTH Ha Ooyiee MO3MHUX dSTamax oOO0ydYyeHHs, B XOJe

W3YYEHUSI IPYTUX YUEOHBIX TUCIUIUINH.

Iloxa3zaTenu u KPUTECPHUHA OLCHKHA JOCTHKEHUI CTYACHTOM 3allJIAHUPOBAHHBIX PE3yJbTAaTOB

O0CBOCHHUA

AUCHUIIJIMHBI B X0A€ TCKYHIEr0 KOHTPOJIA U l'lpOMe)KyTOqHOi;I aTreCcTalumn

Oueniea, Kputepun
YPOBEHb
«OTIUYHOY, CryneHT moKa3all TMPOYHBbIE 3HAHUS OCHOBHBIX IMOJIOKEHUH (PAKTHUYECKOTrO
MOBBILICHHBIA | MaTepUasa, yMEHHE CAMOCTOSITEIbHO PEIIATh KOHKPETHBIE PAKTUYECKUE 3a1a4K
YPOBEHb MOBBIIIECHHON CJI0)KHOCTH, CBOOOJHO HCIOJIb30BaTh CIPABOYHYIO JIUTEPATypy,
JienaTh 000CHOBAaHHBIC BBIBOJIBI M3 PE3YJIbTATOB aHAIM3a KOHKPETHBIX CUTYaIUi
«XOPOLIOY, CryzneHT MoOKa3all TMpPOYHbIE 3HAHUS OCHOBHBIX TMOJIOKEHUH (PAKTHUECKOTrO
MMOPOTOBBIN Mareprana, YMEHUE CAMOCTOSTEIBHO pPEIaTh KOHKPETHBIC MNPAKTUYECKUE
YPOBEHb 3aauM, TPeAyCMOTpeHHble paboueil mporpaMmol, OpPUEHTHPOBATHCS B
PEKOMEHJIOBAHHOM CIPAaBOYHOM JIUTEpPAType, YMEET [MPABUIBHO OLEHUTH
MIOJIYYEHHBIE PE3YyJIbTaThl AHAJIN3a KOHKPETHBIX CUTYAIUi
«ynoBneTBOpuT | CTyICHT TOKa3ajd 3HAHWE OCHOBHBIX TOJIOKEHUH (PaKTUUIECKOro MaTepuara,
EJIBHOY, YMEHHE TMOJYyYUTh C TOMOULIBIO MPENoAABaTeNsl MPAaBWIBHOE PEIICHHE
MMOPOTOBbIN KOHKPETHOW TIPAaKTHYECKON 3aladMl W3 4HCcla MPEIyCMOTPEHHBIX paboueii
YPOBEHb IPOrpaMMoOi, 3HaKOMCTBO C PEKOMEHIOBAaHHOM CIIPABOYHOM JINTEPATypO
«ueynoBneTBop | [Ipu oTBeTe CTYIEHTA BBISBHIUCH CYIICCTBEHHBIC TIPOOEIBI B 3HAHUSIX OCHOBHBIX
UTEIBHOY, MOJIOKEHUH (haKTUYECKOTO MaTepuasia, HEyMEHHE C MOMOIIBI0 MpernoaBaTelis
YPOBEHb HE MOJYYHUTh MPABWIBHOE PEUIEHWE KOHKPETHOM MPAKTUYECKOW 3aauyd U3 YHCIIA
chopMUpOBaH | MPEAYCMOTPEHHBIX paboueii mporpaMMon yueOHON AUCIUIIIIMHBI

3 TunoBbie KOHTPOJIbHBIE 321aHUS WIH UHbIE MATEPHAJIbI, HEOOXOAMMBbIE /ISl OLIEHKHU
3HAHMHA, YMEHHMiH, HABBIKOB M (WJIM) ONbBITA [AEATEJbHOCTH, XAPAKTePU3YKIIUX ITAIbI
(opMupoBaHus KOMIETEHIIUI B IpoLecce 0CBOEHHSI 00Pa30BaTe/ILHOI MPOrpaMMbl

3.1 OuenouHoe cpeactBo 1 (;1abopaTopHbIe 32/1aHUS)

Paznen 1. HHTCJ’IJ’ICKTyaHBHHe CHUCTCMBbI U TCXHOJIOI'MHU

Tema 1:

OcHOBHBIE 3Tanbl H HalpaBJCHUS HCCIel0BAHUM B 00J1aCTH  CHCTEM

HCKYCCTBEHHOTO HHTEJIEKTA
Jla6opaTopuas padora 1.1. CocTaB 3HaHUI K CITOCOOBI UX MPEACTABICHUS. Y IPABIISIFOIIHIA
MexaHu3M. OObSICHUTENIbHBIE CIIOCOOHOCTH
JlabopaTopnas padora 1.2. Heiipono1oOHbIe cTpyKTypbl. CHCTEMBI TUIIA IEPLENTPOHOB.




JlaGopaTopHas pa6ora 1.3. Cucrembl KOTHUTHUBHOH rpaduku. MIHTENIEKTya bHbIE CUCTEMBI.
OO0yuaromme CuCTeMbl

JlaGopaTopHas pa6ora 1.4. HTe/IeKTyanbHbIi HHTEpdEc: TMHIBUCTUYECKHUIA TIPOIIECCOp,
aHAJIU3 U CUHTE3 PeyH.

Tema 2: IIporpaMMHBbIe KOMILIEKCHI PelICHUS] HHTEJUIEKTYaIbHbIX 3a1a4

JlaGoparopnas padora 2.1. OHTOJOTHS U OHTOJIOTUYECKHE CUCTEMBL. CUCTEMBI U CPENICTBA
IIPEICTABIEHHS] OHTOJOTNYECKUX 3HAHUH.

JlabopaTropHasi padora 2.2. OHTOJIOTHHU KaK amnmapaT MOJICTUPOBAHUS CUCTEMBI 3HAHUH.
MeTto1bl IpeACcTaBIEHUS OHTOJIOTUI

JlaGopatopnas padora 2.3. [[porpaMmHbIE peann3aiuy HEYETKOM JIOTUKHU

JlabopaTopHas padora 2.4. [IporpamMMHBbIe peann3anuu anroputMoB Mamaanu, CyxkeHo

JlaGopatopnas padora 2.5. [Iporpammublie peanuzamnuu aaroputmoB [{ykamoro, Jlapcena

Paznen 2. CucteMbl HCKYCCTBEHHOTO HHTEJLIEKTA

Tema 2.1 BBeaeHne B HCKYCCTBEHHBIH HHTE/JICKT M OCHOBHbIC MeTOAbl MAIIMHHOIO
o0y4eHHUs 1J1s1 pad0ThI ¢ TAOJIMYHBIMHM JAHHBIMU

JlaGopaTopHnas pa6ora 1.1 Meroxsl pabotsl ¢ Tabnuuamu B Python. Arperauus u
BU3yaJu3alus AaHHbIX. [[poBeieHre nepBUYHOIO aHaJIN3a JaHHBIX

JlaGopaTopHnas padora 1.2 Vcnosnb30BaHNe U CPaBHEHHE AITOPUTMOB KJIACCHU(PHUKAIIUU:
kNN, pemaromniue aepeBbes U X aHCcaMOJIu, IOTUCTHYECKAsI pErpeccHsl.

JlaGopaTopnas padora 1.3 Vcnons3oBaHue u olieHKa anroputMoB perpeccuu. [logdop
ONTHMAaJIbHBIX TAPAMETPOB PETPECCHUHU.

JlaGopaTopHas pa6ora 1.4 OnTuMu3anuoHHbIe 331a4K U uX peuenus. [logbop
TUIEepHapaMeTpoB aJrOpUTMa C IOMOIIbIO METOA0B ONTUMM3AIIIH.

IIpakTnyeckas padora 1.1 [IporpaMMHO-anrOpUTMHUYECKOE OCBOCHHE MaTepHaa
Mertoap! 6e3rpaIMeHTHON ONTUMU3AINH: CIIydailHbIi mouck, hill climb, oTxur, reneTnyeckuit
QJITOPUTM.

Tema 2.2 Cuctembl r;i1y00K0ro o0y4eHus

JlaGopaTopHnas pa6ora 2.1 Knaccudukanus nobpaxenuil u TpaHcepHoe o0yueHue

JlabopaTropnasi pabdora 2.2 PaboTa ¢ TeKCTaMH U UX BEKTOPHBIMH MPEICTABICHUSIMHI
TEKCTOB

IIpakTnueckas padora 2.1 [IporpaMMHO-aITOpUTMHUYECKOE OCBOEHHE MaTepHaa

Tema 2.3 O0y4eHue ¢ noaKpenJiecHueM

JlaGopaTopnas padora 3.1 [Ipumenenue Q-Networks 15 pemieHust IpOCThIX OKPYKEHHI.

IIpakTnueckas padora 3.1 [IporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTepualia

Kpurtepun KOHKpeTHOr0 o1leHO4YHOro0 cpeactBa (corsacio [NOJOKEHUTIO
0 MPOMEKYTOUYHOI aTTecTauuu odyyaromuxca BYuT
10 NMPOrpaMMaM BbICIIEro 00pa30BaHUA — MPOrpaMMamM 0aKkajaaBpHuaTa u
NMporpaMMam ClenuaJuTeTa)

[To uToram TecTUpOBaHUS OLEHKA 3HAHUI 00YYaIOMIErOCsl MPOU3BOANUTCS B COOTBETCTBUH CO
CJICAYIOUIMMHU KPUTEPHUSIMHU:

npaBWIBHBIX 0TBETOB 0-39% — «HEYNOBIETBOPUTEIHLHOY/«HE 3aU4TEHOY;

npaBUIbHBIX OTBETOB 40-59% — «y1OBIETBOPUTEIBHO»/«3aUTEHOY;

NPaBUIBHBIX OTBETOB 60-79% — «XOPOII0»/«3auTECHOY;

npaBuIbHBIX 0TBETOB 80-100% — «OTIMYHO»/«3aUTEHOM.

3.2 IIpoMe:KyTOYHBIN KOHTPOJIb



HepequL KOMHGTCHHHI;'I U MHAUKATOPOB JOCTUKCHHA KOMHeTeHHHﬁ, JJIs1 OICHKHU

c(hOpMUPOBAHHOCTH KOTOPBIX UCTIONB3yeTcs AaHHbIi DOC

Kon u naumenoBanue Kon u HaumeHoBaHUE HHIUKATOPA JOCTUKEHUS KOMIIETCHIIUT
KOMIIETEHIIUU

IIK-1. Ynpasnenue [K-1.1. [InaaupyeT apxuTeKTypy ¥ (yHKIMOHUPOBAHHE aNlapaTHBIX,
MIPOrpaMMHO- aNnapaTHbBIMH MPOTPaMMHBIX U MPOrPaMMHO-AMIAPATHBIX CPEACTB HHPOPMAIIMOHHBIX
CpeacTBaMH Ci1y’k0 HHPOKOMMYHHMKALIMOHHON CHCTEMbI OpraHU3alun
WHPOPMAIOHHBIX CITYKO [IK-1.3. YyacTByeT B NpOEKTUPOBAHNHU IIPOTPAMMHO- allllapaTHBIX CPE/ICTB
WH(POKOMMYHHKALIUOHHON WHPOPMALMOHHBIX CITY>KO HHPOKOMMYHHKALMOHHON CUCTEMBI OpraHU3aIun
CHCTEMBbI OpPraHU3aLuH [IK-1.4. YyactByeT B KOH(GUTYpUPOBAHUH, YIIPABICHUN, BOCCTAHOBJICHUS

paboTOCIIOCOOHOCTH MPOTPaMMHO- aNMapaTHBIX CPEACTB HH(OPMAITMOHHBIX
CIIyK0 MHPOKOMMYHHKAIIMOHHON CHCTEMBI OpraHU3aliu

Pasznea 1. MHTemekTyanbHble CUCTEMBI M TEXHOJIOTUU

Howmep
3a/1aHMS

Coz[epxcaHHe BOIIpOCa HpaBHJ’IBHLIﬁ OTBECT Ha 3aJaHUC

1.

BriGepuTte mpaBwiIbHBIA BAPHAHT OTBETA. A
NubopmaimoHHbIe TEXHOIOTHH, TIOMOTAIOIINE
YEJIOBEKY YCKOPUTH aHAJIU3 MOJIUTUYECKOM,
9KOHOMUYECKOM, COITUAILHOM U TEXHUUECKO
CUTYAIIUH, a TAKXKE - CUHTE3 YIIPABICHYECKUX
peleHuit

A) NHTenjekTyanabHble HH()OPMAIIHOHHbIE
TEXHOJ0I'MU

B) HckyccTBeHHBIN WHTEIIEKT

C) UudopmarmioHHbIE CHCTEMBI TTOIIEPIKKHI
pelIeHui

D) TexHONOrUHU CBSI3H

BriGepuTe npaBuIIbHBIN BapUAHT OTBETA. C
CnoxxHble MPOrpaMMHBIE KOMIUIEKCHI,
AKKyMYJIMPYIOIIME 3HAHUS CIIELUAIIMCTOB B
KOHKPETHBIX MPEAMETHBIX 00JIACTIX U
THPAKUPYIOIIHE 3TOT SMIUPUUECKUI OIIBIT
JUIS1 KOHCYJIBTAllUi MEHEE
KBJIM(ULIMPOBAHHBIX MOJIb30BATENCH,
Ha3bIBAIOTCSA

A) UnrennexryanbHblil penakrop b3

B) ba3za 3nanuit

C) DkcnepTHbIE CHCTEMBI

D) UckyccTBEHHBIN HHTEIICKT

BriGepute npaBuIbHBIN BapUAHT OTBETA. A
Ha pucynke nzobpaxkena CTpykTypa

Pewarans
Wnurepdoic > Besa %"‘"”ﬁ
NoNL30BaTENA IHAHKA - B3 SHAHMA
I Maacucrema g 1
obbAcHeHWA
® ©+Q
Nonsaosarens Heokemep  Oxchept

NO 3HAHNAM

A) JKcniepTHbIE CUCTEMbI

B) baza 3Hanuit




Howmep
3a/1aHUS

Coneprxanue Borpoca

IIpaBUIBHBIN OTBET HA 3aJaHUE

C) UnrtemnextyanbHelii pegakrop b3
D) MckycCTBEHHBIN HHTEIICKT

BriOepuTe npaBuiIbHBIA BapUaHT OTBETA.
Ha pucynke n3o6paxena CTpyKTypa CEMHOTHKH.
ITox HOMEepoM 3
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A) V3BneueHus 3HaHUN
B) IIpuobperenue 3HaHMiA

C) ®opmupoBaHye 3HAHUMN

D) O6paboTka 3HAaHUH

Bri6epuTte mpaBuiIbHBIA BapUaHT OTBETA.
Ha pucynke nzobpaxena cxema

x,=1

flu )—»),

A) cUCTEeMBI HEUYETKUX MHOXKECTB
B) skcniepTHOI cucTeMbl

C) HelipoHHOI ceTH

D) HCKYCCTBEHHOIQ HeilpoHa

Bri6epuTe npaBuibHBINA BapHaHT OTBETA.
HckyccrBenHnas HEHUPOHHAs ceTb
0OpaTHBIMU CBSI3IMU HA3bIBAETCSI.

A) ABTOAcCOIIMOTHUBHOI

B) OnnonamnpasieHHO#

C) PekypenTHoii

D) I'erepoaccoiimOTUBHOM

Bribepure npaBuIIbHBINA BapUaHT OTBETA.

Ha pucynke n3obpaxkeHa cxema
pHTEpH

Npasun
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A) Iukaa paﬁoTI)I HHTEpIpETaTopa

B) ®yHKMOHUpOBaHUS HHTEPIPETaTOpPa
C) [IpoexTupoBaHue IKCIEPTHON CUCTEMBI
D) Hukna paboTsl nH(OpMAILIMOHHOMN
CHCTEMBI
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Howmep
3a/1aHUS

Coneprxanue Borpoca

IIpaBUIBHBIN OTBET HA 3aJaHUE

8.

Bribepure npaBUIIbHBINA BapUaHT OTBETA.
Ha pucynke nzo0paxena cxema Ctpateruu
YIIPABJIEHUS BBIBOJOM

A) IIpsiMoro BpIBO/Ia IOUCK B TIIYyOHHY

B) IIpsiMmoro BrIBOJIa TOWCK B ITUPHHY

C) O6paTHOro BHIBO/1A NOUCK B INIYOUHY
D) O6paTHOro BEIBOJA ITOUCK B ITUPUHY

C

Bribepure npaBUIIbHBIN BapUaHT OTBETA.
Ha pucynke nzo0paxena cxema Ctpateruu
YIIPABJICHUS BBIBOJAOM

A) Ilpsmoro BeIBOJa MOUCK B INIyOUHY
B) IIpsiMoro BLIBOJA NOUCK B NINPUHY
C) ObpaTHOrO BBIBO/IA MTOKCK B TIyOUHY
D) OGpaTHOro BBIBO/IA [IOKCK B IIHPUHY

10.

BriOepuTe mpaBUILHBIA BapUaHT OTBETA.

I[Ipu pabore ¢ HEYETKUMH MHOXECTBAMHU
noctaBieHa 3amada A AND B (cunss munus).
Hcxonnble nanHble A HEYETKUN MUHTEPBAT MEXIY
5 mo 8 u B Heuerkoe umcio oxono 4, Kak
IIOKAa3aHO Ha PHCYHKaX.

Ha
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Howmep
3a/1aHUS

Coneprxanue Borpoca

IIpaBUIBHBIN OTBET HA 3aJaHUE

%
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11.

Bri6epute mpaBmiIbHBINA BApHAHT OTBETA.
IIpu pabore c

[TOKA3aHO Ha PHUCYHKAX.

F N

Hea
1L

Y
0 5 8 x7

HEUCTKUMH  MHOXKECTBAMU
mocrapneHa 3amada A OR B (cunss nuHUA).
HcxonHble nanHble A HEYETKUN MHTEPBAT MEXKIY
5 mo 8 mw B wHedeTrkoe umciao okoido 4, Kak

12.

Bri6epuTe npaBuiIbHBINA BapHaHT OTBETA.

Ha pucynke n3o0pakeHa cxema




Howmep
3a/1aHUS

Coneprxanue Borpoca

IIpaBUIBHBIN OTBET HA 3aJaHUE
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A) ONHOCT0HHONH MCKYCCTBEHHOM

HelpOHHBIE CeTH
B) MHoOrocmoitHoi HCKYCCTBEHHOM

HEWPOHHBIE CETH

C) PexypcuBHOI UCKYCCTBEHHON HEHPOHHBIE
ceTu

D) PekyppeHTHBIE HCKYCCTBEHHOM
HEHUPOHHBIE CETH

13.

BriOepure npaBUIIbHBIN BapHAHT OTBETA.
Ha pucynke n3o0pakeHa cxema

Ky, S )

/ "

5 —{ | Lu 5
\ K 2

/ Maccus secomux
/ voxpumenToR

A) OgHOCIONHOM UCKYCCTBEHHON HEHPOHHBIE
ceTu

B) MHOroc/10iiHOi HCKYCCTBEHHOM

HelpPOHHBIE CeTH
C) PexypcuBHOI UCKYCCTBEHHOI HEHPOHHBIE

ceTu
D) PexyppeHTHBIE HCKYCCTBEHHOM
HEHUPOHHBIE CETH

14.

BriGepuTe npaBuIIbHBIN BapUaHT OTBETA.
OOydeHue UCKYCCTBEHHBIX HEHPOHHBIX CETeH
KOTOpO€ MPEATNOIaraeT, YTo i KasKI0To
BXOJIHOTO BEKTOpA CYILIECTBYET LIEIEBON
BEKTOP, IPEICTABIISIFOIINI CO00# TpeOyeMbIii
BbIX0JI. BMecTe oHM Ha3bIBaIOTCS 00y4Jaromei
Mapomu.

A) ObGyyeHue ¢ yuuTeaem

B) OGyuenue 6e3 yuurens
C) OGyuenue ¢ MoAKpeIIeHuEM
D) I'eHeTndeckuii aropuT™M 00yICHHS

15.

Bribepure npaBuIIbHBIN BapUaHT OTBETA.
OO0yueHHe UCKYCCTBEHHBIX HEHPOHHBIX CETEH
KOTOpOE MpEAIoaraeT, 4To ooyyaromiee
MHOECTBO COCTOMT JIMILIb U3 BXOJHBIX
BEeKTOpOB. O0yYaronuii aaropuTM
MOJICTPanBaeT Beca CEeTH TaK, YTOOBI
10JIy4aJIMCh COITIACOBAHHBIE BBIXOIHBIE
BEKTOPBI, T. €. UTOOBI PEAbSIBICHUE




Homep Copnepxanue Bonpoca IIpaBUIBHBIN OTBET HA 3aJaHUE
3a/1aHUS
JOCTAaTOYHO OJIM3KHX BXOJHBIX BEKTOPOB
JaBajio OJMHAKOBbIE BbIXObI. [Iponecc
00y4eHHUs, CIIeI0BATENBHO, BBIJCISACT
CTaTHCTUYECKUE CBOWCTBA 00YYaIOIIEro
MHOECTBA U TPYIIIUPYET CXOJIHbIE BEKTOPBI
B Kiacchl. [IpenbsBienne Ha BXOJ BEKTOpa U3
JAHHOTO KJIacca AAacT ONpPECIICHHbIN
BBIXOJHON BEKTOP, HO 10 00y4YeHUS
HEBO3MOXKHO IPEJCKa3aTh, KAKOW BBIXOJ
OyIeT MPOU3BOIUTHCS JAHHBIM KJIaCCOM
BXO/IHBIX BEKTOPOB.
A) OOyueHue ¢ yuuteneMm
B) OGyuenue 0e3 yunreas
C) OGy4eHue ¢ MOAKPEIUICHHEM
D) I'eHeTHYECKHUI aIrOpUTM O0YUYCHHUS
16. [Tepeuncnute HampaBICHUS Pa3BUTHUSA Brigenstores cnenyoniue
WCCIIeZIOBAaHMs B 00J1aCTH CHCTEM HaIPaBJIEHUSI UCKYCCTBEHHOIO
HCKYCCTBEHHOIO MHTEJJIEKTA VHTEJUICKTA!
1. 3KCTIEpTHBIE CUCTEMBI;
2. HEHPOHHBIE CETH;
3. eCTECTBEHHO-S3bIKOBBIE CUCTEMBI;
4. 3BOJIFOLIMOHHBIE METO/IBI U
T€HETUYECKUE aITOPUTMBIL;
5. HeYeTKHEe MHOKECTBA;
6. CUCTEMBI U3BJICUCHMSI 3HAHUM.
17. [lepeuncnure 3a1a4u B KOTOPBIX OMPABAAaHO [3aa4u B KOTOPHIX ONPABIAHO
HCIIOJIb30BAaHUE UCKYCCTBEHHBIX HEHPOHHBIX [HCHOJIB30BAHNC MICKYCCTBCHHBIX
cereii (MHC) HerponHsix cereit (MHC):
1. Knnactepuszauus u knaccuuKarus.
2. AnmpokcuManus.
3. [IporHo3upoBaHue.
18. JlaliTe onpeneneHue OgHOCIONHOMN HckyccTBeHHass HEHPOHHAS CETh, BCE
HCKYCCTBEHHOW HEMPOHHOM CeTH HEWPOHBI KOTOPOH PACIOJIOKEHBI B
oaHoM "miockocTtu" (T.€.
OTCYTCTBYET XOTs ObI OJJHa
HENOCPEACTBEHHAS CBSI3b BBIX0/1a
OJIHOTO HEWPOHA CO BXOJAOM
JIPYroro), Ha3bpIBAaeTCs OAHOCIOMHOM.
19. JlaiiTe onrcaHue JUHTBUCTUYECKOM [TepemenHasi, 3HaU€HHE KOTOPOU
IIEPEMEHHON orpeeNsaeTcss HA0OpOM BepOaTbHBIX
(TO eCTh CJIOBECHBIX) XapaKTEPUCTUK
HEKOTOPOro CBOMCTBA -
JIuHrBucTHYECKas NepeMEHHas
20. Ha cxeme mpencraBneHsl 3tansl pa3padboTku  |Ha manHOM sTame

9KCIEPTHBIX cucTeM. OMUIIUTE dTan
UIACHTH(DUKAITIT

UIEHTUDUITHPYIOTCS
(ompenenstores) 3a1a4u, KOTOpbIe
MOJIIC)KAT PEIICHUIO, BBISIBIISTFOTCS
1enu pa3paboTKu, OMPeIesIFOTCS
YYaCTHUKH ITpoIiecca
MPOSKTUPOBAHUS U UX POJIU
(?KCcepThl U KATETOPHH
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21. Ha cxeme npezcrasieHs! 3tansl paspaborku |Ha srane koHuentyanusanun
9KCIEPTHBIX cucteM. OnuImTe 3Tan TPOBOJUTCS CONIEPHKATEILHBIN aHATH3
HaeHTUDUKALIH po0OJIeMHOM 001aCTH, BBISBIISIOTCS

HCIOJIb3YEMBIC MOHATHUA U UX
Haw\w B3aMMOCBA3H, OIPEACTIAOTCA METOAbL
Maspu s scamaray pelIeHus 3a1au.
Voosspuser. | o
@mmm BOBaHUe |__‘
TepeKoHCTpyMpoBaHue

22. [lepeuncaure 3agaun (as3sl MoaenrpoBanus |MojenupoBaHue — B 3TOH ¢asze K
C TOYKH 3PEHMSI UCKYCCTBEHHBIX JAaHHBIM IPUMEHSIOTCS
UHTEJJIEKTYaJIbHBIX CUCTEM. pa3HooOpa3Hble METOIUKU

MOJIETUPOBAHUS, CTPOSITCSI MOAEIN U
MX TIapaMeTpbl HACTPAUBAIOTCS HA
ONTHMAaJIbHbIE 3HAYECHMUSI.

23. 3anuIIunTe, YTO HA3bIBAETCS MIOYEPKOM B ITouepkom OyneM Ha3bIBaTh CUCTEMY
JINAJIOTOBBIX CUCTEMAaX, OCHOBaHHbBIX Ha MHAUBUAYAIbHBIX 0COOEHHOCTEN
pacrno3HaBaHUU PYKOIIMCHOTO TEKCTa HadYepTaHUS ¥ TUHAMUKU

BOCIPOU3BE/IeHUS OYKB, CIIOB U
MIPEI0KEHUIN BPYUHYIO
Pa3IUYHBIMU JIFOJIbMU WIH Ha
pa3IMYHBIX YCTPOWCTBAX MEUYaTH.

24. 3anuumTe, 4TO Ha3bIBAaeTCs KiIaBuaTypHbM  |KitaBuaTypHOTO nouepka, rmoj
MIOYEPKOM B MHTEIIEKTYQIBHBIX CUCTEMAaX  |KOTOPBIM Oy/ieM MOHMUMATh CHCTEMY

WHIWBHUIyATHHBIX 0COOEHHOCTEH
HadyepTaHUN ¥ TUHAMUKU
BOCIPOU3BE/IeHUS OYKB, CIIOB U
IIPEIIOKEHUI Ha KJIAaBUATYpE.

25. 3anummuTe, 9TO ITIOHUMAIOT IO Pacno3naBanue peun — mpouece
pacro3HaBaHHEM PEYH B MHTEIUIEKTYyallbHBIX |IPpeo0pa30BaHMs PEUEBOrO CUTHANIA B
JTMAJIOTOBBIX CHCTEMaxX, OCHOBaHHBIE Ha nudposyro napopmManuro (Hamp.,
pacrno3HaBaHUU peyu TEKCTOBBIC NaHHbBIE). OOpaTHOI

3a/1a4yeil BJIIEeTCS CUHTE3 PEeyH.

26. JlaiiTe XxapaKTepUCTHKYy UHTEIUIEKTyalbHON  |[CrcTeMaMu ¢ OMOJIOTHYECKOM
cucTeMe ¢ Onosornueckor 0opaTHo# cBs3bi0 |0OpaTHOM cBs3bio (BOC) Oyaem

Ha3bIBaTh CUCTEMBI, [I0BEJICHUE
KOTOPBIX 3aBHCUT OT
MICUXO(PHU3HOIOTUIECKOTO
(6MOJOTUYECKOT0) COCTOSTHHS
10JIb30BATETISI.

27. JlaliTe XapaKTEpUCTUKY MHTEIUICKTyalbHOH |CuUcTeMaMu ¢ CEeMaHTUYECKUM

CHUCTEMEC C CCMAHTHYCCKHM PC30HAHCOM.

pe30HaHCOM OyJeM Ha3bIBATh
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IIpaBUIBHBIN OTBET HA 3aJaHUE

CHUCTCMBI, TOBCACHUC KOTOPLIX
3aBUCHUT OT COCTOAHHA CO3HAHUA
II0JIB30BATCIIA U €0
TICUXOJIOTHYSCKOH p€aKkuuu Ha
CMBICJIOBBIC CTUMY/JIBI.

28.

JlaiiTe onMcaHue MOHITHIO BUPTyallbHAs
pEaIbHOCTB.

Bupryansnas peanbrocth (BP) —
MoenbHas TpexmepHas (3D)
OKpY’Karolas cpenia, co3iaBaeMas
KOMITBIOTEPHBIMH CPEJICTBAMH U
PEATUCTUYHO pearupyromnias Ha
B3aMMOJICHCTBHE C MOJIb30BATEIISIMU.

29.

HepechnI/ITe 3alavu IJI pCIICHUA KOTOPBIX

HCTOJIb3YIOT JIEPEBO PELICHUI

Tumnsl 3a7a4 U1 pemeHus: KOTOPbIX
HCTOJIb3YIOT JIEPEBO PELICHUI

1. Kimaccudukanms.

2. Perpeccus (uncineHHoe
MpeACKa3aHue).

3. Onucanune 00BEKTOB.

30.

Z[aflTe OINMMCAHUC TTOHATHUIO IPCACTABIICHHOMY

B BUJI€ CXEMBbI

Menssosatens

B1mMMOREHCTRNE

— Lignouxs nexcew

OcHoskoil
swEnm

Unrepdeiic
nanssosaTens

Ef-cTEeT

[}

Texepauun

lewepaums ER Sopuanskore

Tipaswna nexc.
ananius

pesyneTaT

OpaoTes

pesynsTaTa Mg

petyneTaT

EcTtecTBeHHO-53bIKOBOI HHTEpPeEiic
(ESIN) — pa3HOBUIHOCTH
MOJIb30BaTEILCKOTO HHTEpdEiica,
KOTOpPBIH MPUHUMAET 3a1poChl Ha
€CTECTBEHHOM SI3bIKE, a TAKKE,
BO3MOXHO, ucniosb3yet ES u ais
BBIBOJIa MH(GOPMAITUH (pEaKIIIH
CUCTEMBbI Ha 3ampoc M0JIb30BaTENs).

31.

Omnumure Hp606p8,30BaHI/IC JaHHBIX I

00pabOTKH B BUJC HEUYSTKUX MHOXKECTB Ha

atane daz3udukanuu

Lenpro oTana ¢azs3upukanuu SBisieTcs
YCTaHOBJICHHE COOTBETCTBHS MEXKITY
KOHKPETHBIM, OOBIYHO YHCIICHHBIM,
3HaYCHHUEM OTACIbHON BXOIHOM
MIEPEeMEHHON CUCTEMBI HEUYETKOTO
BBIBOJIA M 3HAYCHUEM (DYHKITHH
MPUHAAIICKHOCTH COOTBETCTBYIOIIETO
el TepMa BXOJHOU JTMHTBUCTUYECKON
TIEPEMEHHOM.

32.

Onumure npeodpazoBaHuE TaHHBIX AJIs

O6pa6OTKI/I B BUAC HCUCTKHUX MHOXKCCTB Ha

OTallC arperupoBaHusd

ArperupoBaHue MPeCTaBIsAET COOO0M
NIpoLelypy ONpeAeIeHUs CTEEHU
HUCTUHHOCTHU yCJIOBI/Iﬁ 10 KAXKXJI0MY
13 IPaBUJI CUCTEMbI HEYETKOTO
BBIBOA.

33.

Onumure Hp606p8,30BaHI/IC JaHHBIX I

00paboTKH B BUJIC HEUYSTKUX MHOXKECTB Ha

9TaIllC aKKyMYJIALIUU.

AKKyMYJISIUS. WU
AKKyMYJIMPOBaHUE B CUCTEMAX
HEYETKOI'0 BHIBOJIA IPEICTABIISAET

c0o00l poLeAYPY WIHM IPOIECC
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IIpaBUIBHBIN OTBET HA 3aJaHUE

HaXO0XAeHUS QYHKINN
MIPUHAICKHOCTH JUTS KOXKI0HM 13
BBIXOIHBIX JIMHIBUCTUYECKUX
IepEMEHHBIX MHOKECTBA

34.

Onumure npeodpazoBaHUE TaHHBIX AJIs
00pabOTKH B BH/IC HEUYETKHX MHOYKECTB Ha
sTane nedaz3zupuKaim.

JNedazzudukarus B cucTeMax
HEYETKOr0 BBIBOJIA MPEJICTABIISACT
co00i mporeypy U MPOIIece
HaxO0XJICHUS OOBIYHOTO (HE
HEYETKOTO0) 3HAYCHUS JIJIS KOKI0W U3
BBIXOHBIX JIMHTBUCTUYECKUX
IepeMEHHEBIX MHOXKECTBA

35.

[IpuBeauTe HE MEHEE TPEX AITOPUTMOB
HEYCETKOI'O BbIBOJa

Tpu npumepa MO>XXHO BBIOpaTh U3
JAHHOTO CIIMCKA AJITOPUTMBI
HEYCTKOI'O BbhIBOJA:

e anroput™M MamaaHu;

e anroputm Llykamoro;

e anroput™ CyraHo;

e anroputm JlapceHa;

*  YIPOUICHHBIN aJITOPUTM
HEYETKOI'0 BBIBOJA;

*  HUCXOJIINE HEYETKHUE BBIBOJBI.

36.

Hcnons3oBaHue CBEPTOYHBIX HEMPOHHBIX
cereit (CNN).

CBepToUHbIC HEHPOHHBIE CETU
WCTIONB3YIOTCS B TAKUX OOJIACTSIX, KaK
pacro3HaBaHHUE BHIICO, PACIIO3HABAHUC
M300paKCHUHN U B CUCTEMaX BBIPAOOTKHU
PEKOMCHJALIMIA.

37.

Hcnonb3oBanue peKypeHTHBIX HEHPOHHBIX
ceteit (RNN).

PexyppeHTHBIE HEHPOHHBIE CETU
IIAPOKO UCIOJIB3YIOTCS IS
BBITIOJTHEHUS CIIOKHBIX 33]1a4, TAKUX
KaK MPOTHO3UPOBAHNE BPEMEHHBIX
psAI0B, 00yueHHEe PacTiO3HaBAHUIO
PYKOIIUCHOTO BBOJA U
pacro3HaBaHHe €CTECTBEHHOM peyu.

38.

Onumwmre nporeaypy Beigenenue umu oroop
MIPU3HAKOB MPU MAIIMHHOTO O0yUYeHUs 1
MHTEJUICKTYyaJIbHOTO aHAJIM3a IaHHbIX.

Brigenenue i oT00p IpU3HAKOB —
3TO MpOIEeypa OTOPAChIBAHUS
HE3HaAYalInX MNCPEMCHHBIX M3
OYMIIICHHON BBIOOPKH TIE€pe.
3aITyCKOM MAIIMHHOTO O0Yy4eHUs U
MHTEJUICKTYaJIbHOTO aHaN3a
JaHHBIX.

39.

Omnumure aJITOpUTM BbIBO/JIa HAa OCHOBEC
CXCMbI MaMI[aHI/I HCYCTKHUX CUCTCM.

ANTOPUTM BBIBOJIa HA OCHOBE CXEMBI
MamMmaaHu HEYETKHX CHCTEM;
1.Bbruncnenue creneHen
cpabaTbIBaHUS MTPaBUII
(dbaz3udukarnus BXOAHBIX 3HAYCHU )
2.HedeTkas UMILTUKAIUS (AaKTUBALIHS
TIpaBUI)

3.ArperupoBanue (KOMITO3HIIHS)
BBIXOJIHBIX 3HAYCHHI

4.1lpuBeaeHne K Y4ETKOCTH
(medazsubukalys) ”-TOrOBOIO
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IIpaBUIBHBIN OTBET HA 3aJaHUE

BBIXOJHOI'O 3HAYCHUA

40.

[Ipn mocTpoeHHH KaKuX HEYETKUX CUCTEM
yaile BCEro UCHob3yI0T cXeMbl MaMaaHu?

CxemMsl MaMaasu 0OBIYHO
MIPUMEHSIFOTCSI TIPU TIOCTPOSHUU
HEYETKHUX CHUCTEM, B KOTOPBIX
MpaBUJjIa 33JJal0TCsI SKCIIEPTaMH B
BepOaIbHOM hopme

41.

HpI/I IMOCTPOCHUHN KAKUX HCUCTKUX CUCTEM
Yaie BCero UCIONIb3YIOT cXeMbl Takaru-
CymxeHno?

Cxembl Takaru-CyKeHo daiie
BCETO HCIIOJIb3YETCS, €CITH HeUeTKast
MOJIETTb CTPOUTCS Ha OCHOBE
oOyuaronei BBIOOPKH BXOJHBIX U
BBIXOHBIX 3HAYCHUN MOJICITHPYEMOM
CHCTEMBI

42.

B yem nmpenMyiecTBo HCIIOJIb30BAHUS CXEMBI
Takaru-CypxeHo nepej cxemoit Mamaanu

[IpenmytiectBo cxembl Takaru-
Cymxeno nepen cxemoir MaMaanu —
MPOCTOTA BBIYUCIIEHU, OTCYTCTBUE
sTamna jaedas3udukaiuu.

43.

Haiite onucanue nedaszuduxany HEYETKUX
CHUCTEM METOJIOM LIEHTpa TSKECTH.

[Ipu nedazsudukannm MeTOI0M
LIEHTpa TSHKECTU OOBIYHOE (HE
HEUYETKOE) 3HaYEHNE BBIXOTHOM
NepeMeHHOI paBHO abciucce HeHTpa
TSYKECTH IO, OTPAaHUYEHHOM
rpaduKoM KpuBOW (QyHKIUU
MPUHAJJIEKHOCTH COOTBETCTBYIOIIEH
BBIXOJAHON IEPEMEHHO.

44,

Heumennsie Mmetoasl aedaz3uduxanuu
HEYETKHX CHCTEM.

Cy1iecTByeT MHOXECTBO METOJIOB
nedaz3uuKanuu, U3 KOTOPbIX MbI
paccMoTpuM:

1) MeTOIbI IEPBOTO U MOCIEIHETO
MaKCHMyMa;

2) METOJl CPETHETO MAKCUMYMa;
3) METOT IEHTPA TAKESCTH.

45.

Uem oTnuvaercs anroput™ aedazudukarmm
Jlapcena ot anroputma Mamuanu?

Ecnu B kauecTBe oneparopa
WMIUTMKALIMU UCTIOIb3YETCS
MIPOU3BEJEHHUE, A I10 BCEM
OCTaJIbHBIM MapaMeTpaM cXema
COBITaJaeT C KJIaCCUUECKON cXeMOoM
MamMmiaHu, TO TaKyr0 CXEMY
MPUOTMKEHHBIX PacCyXIeHUN
WHOT/Ia Ha3bIBAIOT cXxemon Jlapcena

46.

[TepeuncnuTe JOCTOMHCTBA U HETOCTATKU
nedasuduKanuu METoIaMu TIEPBOTO, CPETHETO H
TTOCJIETHET0 MAaKCUMyMa HEUETKUX CHCTEM.

Hoctounctro aedaznpukann
METOAAaMH NEPBOT0, CPESIHETO U
[OCJIEJHEr0 MAKCUMYyMa HEYETKUX
CHCTEM — MIPOCTOTA Pean3alny.
HenocraTok — HHU3Kas
YyBCTBUTEIBHOCTh C TOUKH 3PEHHUS
HEYETKOU MojeH: (aKTHIECKH
YUUTBIBAETCS TOJIBKO TO
Pe3yIAbTUPYIOIIEe HEYETKOE MHOXKECTBO,
KOTOpO€ UMeeT HauOOIIBIIYIO BBICOTY,
T.€. HA UTOTOBOE 3HAUYEHHE BBIXOAHOTO
napameTpa BIMAET TOJIBKO OJTHO
IIPaBUIIO.
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47. Uro u3 cebs npeAcTaBisieT MEXaHU3M HEYETKOro |MeXaHH3M HEYETKOI'O JIOTHYECKOro
JJOI'MYC€CKOI'0 BbIBOJAa HCUCTKUX cucrem? BbIBOJA IMMPECACTABIIACT co0oii

0000111eHHE BBIBOJIA B KJIACCUYECKOM
JIOTHKE Ha cIy4all HedeTKnuX (PaKToB U
MMpaBWI U JICKKUT B OCHOBE MECTOAOJIOTHUH
MOACIIUPOBAHUA HpI/I6J'II/I)K6HHBIX
paccyXKACHUMN

48. Uro u3 cebs mpeacTaBisieT nepeBo pemenuii? |[lepeBo pemeHuit — mMeTo

IIPEICTaBICHNS] PEIIAIOIINX TPABUI
B OIIPE/ICIICHHON UEPAPXUH,
BKJIFOYAIOILEH B ce0sl 37IEMEHTHI IByX
TUIIOB — Y3JIOB U JIUCTHEB. Y 3JIbI
BKJIIOYAIOT B ce0s pelaroiue
IIpaBWJIa U IPOU3BOJST IIPOBEPKY
IIPUMEPOB HA COOTBETCTBUE
BBIOpaHHOTO aTpruOyTa 00y4aroIIero
MHO’KECTBA.

49. [TycTh ecTb HEKOTOpas cucTeMa, Harpumep, |1) Dransl mpeoOpa3oBaHMs YETKHX
peaxkTop, onuchIBaeMasi TpeMs NapaMeTpaMu: |IaHHBIX CUCTEMBI Uil 00pabOTKU B
TEeMIIeparypa, AaBJICHHE U Pacxoja padoyero |BHUJEC HEYETKUX MHOXKECTB:
BelecTBa. Bee nmokasarenu u3Mepumsl, U 2) Oran (a3zuduxanuu
MHOECTBO BO3MOXHBIX 3HAaYCHUU 3) Oran arperupoBaHus
nu3BecTHO. Takke M3 OmbITa paboOThl ¢ 4) Ortan akKyMyJIsLUH
CHUCTEMONHU3BECTHBI HEKOTOPHIE NPaBUJIa, 5) Oran pedazzuduxanuu
CBA3BIBAIOIME 3HAYCHHUsI ITHX ITapaMeTpOB.

[lepeuncnure 3Tamnsl mpeodpa3zoBaHus
JAHHBIX CUCTEMBI /1151 00pabOTKH B BUJE
HEYETKMX MHOKECTB.
50. Uro npexacrasnseT u3 ceds Keras? Keras — oTkpbITas OubInoTeKa,

HanucaHHas Ha s3pike Python u
oOecrieunBaromasi B3anMOJICHCTBHE C
HCKYCCTBEHHBIMHU HEHPOHHBIMH
CEeTSIMH

Pa3nes 2. CucTeMbl HCKYCCTBEHHOT0 MHTELIICKTA

Homep Copnep:xanue Bonpoca [IpaBuUIBHBIN OTBET HA 3aaHUE
3a/laHus
1. Bri6epuTe npaBuUiIbHBINA BapHaHT OTBETA. A
3anaga — IIPOTHO3 Ha OCHOBE
BBIOOPKHU OOBEKTOB C Pa3IMUHBIMU
IIPU3HAKAMHU.
A) perpeccun
B) knaccudukanuun
C) knacrepuzanuu
D) npeHTHdUKAINS
2. Bri6epuTe npaBUiIbHBINA BapHaHT OTBETA. B

33)18.‘{3 — HNOJIYUCHUC
KaTeropruajJbHOI0 OTBETAa HA OCHOBC Ha60pa
IIPpU3HAKOB.

A) perpeccun
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IIpaBUIBHBIN OTBET HA 3aaHUE

B) kaaccupukanuu

C) knacrepuzanuu
D) npeHtuduxkanms

Br10epuTe npaBUILHBIA BapHAHT OTBETA.
Kakass wMerpuka oOIleHKH Kiaccuukanmm
MMOKA3bIBAET, CKOJBKO U3 MPEICKa3aHHBIX
MO3UTUBHBIX 00BEKTOB, 0Ka3aJIiCh
JIEHCTBUTEIBHO no3nm31}@gm.

TP + FP

Preeision =

A) TOYHOCTDL

B) nonnora

C) F1-Score

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

BriGepuTe npaBuiIbHBIN BapUaHT OTBETA.
Kakas meTpuka orieHKu KiaccupuKaun
MTOKAa3bIBAET 3aBUCUMOCTb BEPHO
Kiaccu(uuupyemMbIx 00bEKTOB
MOJIOKUTETHHOTO KJIacca OT JIO’KHO
MOJIOKUTEIHHO KIACCUPUITIPYEMBIX
00BEKTOB HETaTHBHOTO KJIacca.

A) TOUHOCTH

B) nonnora

C) F1-Score

D) ROC (receiver operating characteristic)

E) AUC (Area Under Curve)

BriGepuTe npaBuIbHBINA BapUaHT OTBETA.
[ToaMHOXKECTBO JAHHBIX JUISI OLICHKH
MIPOU3BOIUTEIBHOCTH MAITUHHONW MOJIETTH
A) OOGyuatomuii Habop

B) Banunannonnas BeiOOpKa

C) TecToBblii HaGOP

D) IIpoBepounslii Habop

Bribepure npaBUIIbHBIN BapUaHT OTBETA.
Mertoa npeoOpa3oBaHus KaTErOpUaIbHBIX
MIPU3HAKOB B OMHAPHBIE 3HAYECHUS C
HCTOJIb30BaHneM kKoaupoBanus ['pes. Kaxnoe
3HAYEHUE KaTErOpHUaJbHOrO NMPU3HAKA
3aMeHsieTcsd Ha OMHApHOe 3HaueHHe, e
KaX/IbIi CIeayomuil cronden nMeer
3HAYEHUE, OTVINYHOE OT MPEABIAYLIETO Ha
OJIHY MO3ULIUI0. DTOT METOJI TAKXKE MOJXOAUT
IUIs IPU3HAKOB 0€3 NOopsiiKa 3HaYeHUH.

A) Label Encoding

B) One-Hot Encoding

C) Binary Encoding
D) Cold coding

Bribepurte npaBUIIbHBIN BapUaHT OTBETA.
[IpuBenena  ¢opmynaa METPUKU  OLEHKH




Howmep
3a/1aHUS

Coneprxanue Borpoca

IIpaBUIBHBIN OTBET HA 3aaHUE

perpeccun

T
MAE =1 \_'1 lyi — Ui
e
A) Cpennsisi 26C0II0THAS OIIHOKA
B) KopeHnb u3 cpemHekBagpaTHIHON OMIMOKH
C) CpennekBagpaTruyuHas OnImoKa
D) Marpuia ommbok

Bribepure npaBUIIbHBIN BapUaHT OTBETA.
Merton onleHuBaHusS KO3 OHUITMEHTOB
JIMHEWHOM perpecCuoHHON Moaenu. Meroz
3aKJIF0YAeTCsl BO BBEICHUU OTPAaHUYEHUS Ha
HOpMY BeKTOpa KO3 (HUIIEHTOB MOJICIH, YTO
MIPUBOJUT K oOpaieHuto B ) HEKOTOPBIX

K03 (HUIIMEHTOB MOIeNIU. MeTo MPUBOJIUT K
MOBBIIIECHUIO YCTOMUYHUBOCTH MOJIENIU B CIIydae
00JIBIIOTO YKCiIa 00yCIOBICHHOCTH MaTPHIIBI
MPU3HAKOB X , TO3BOJISIET MOTYYUTh
WHTEPIPETHPYEMbIE MOJICIH - OTOMPAIOTCS
MPU3HAKHU, OKAa3bIBAIOIINE HAauOOoIbIlee
BJIMSTHUE Ha BEKTOpP OTBETOB.

A) Pumx-perpeccus wim rpeOHeBast
perpeccust

B) Lasso (Least absolute shrinkage and
selection operator)

C) Elastic Net DnmactuyHas ceThb
D) Jluneiinas perpeccust

BriGepuTe npaBuibHBINA BapHaHT OTBETA.
B kakom Merose kiactepuzanuu 000CHOBAHO
WCIOJIb30BaHUE JACHIPOTPAMMBI.

A) K-means
B) k-means++
C) DBSCAN
D) Hepapxuyeckas arjioMepaTuBHAas
KJIACTepHU3ANNs

10.

BriOepure npaBUIIbHBIN BapUaHT OTBETA.
ANTOpUTM MYJIBTHKIACCOBOM
KJIacCCU(PUKALINH

A) K-means

B) meToa onopubix BekTOopoB SVM

C) DBSCAN

D) BERT

11.

Bri6epuTe npaBUIbHBINA BapHaHT OTBETA.
MeTto B MallMHHOM O0y4Y€HUH,
MO3BOJISIIOIIMNA TEPEBECTH 3JIEMEHTHI IS



http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%B8%D0%BD%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
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IIpaBUIBHBIN OTBET HA 3aaHUE

Clly4asi JMHEHHOM HEPa3IeIMMOCTH B HOBOE
JUHEIHO pa3aenuMoe MpocTpancTBo. Takoe
IIPOCTPAHCTBO HA3bIBAIOT CIPSMIISIOLINM.
[Tockoabky m1st 1I000H HEMPOTUBOPEUNBOI
BBIOOPKH COOTBETCTBYIOIIEE TPOCTPAHCTBO
OOJIBIIIEH Pa3MEPHOCTH CYIIIECTBYET, TIIaBHOM
poOJIEMOI CTAHOBUTCS €70 HAWTH.

A) SInepHblil TPOK

B) EM-anroputm

C) Elastic Net

D) BERT

12.

BriGepuTe npaBuiIbHBINA BapHaHT OTBETA.
OnvH U3 CTaTUCTUYECKUX TECTOB
aBTOMAaTUYECKOTO 0TOOpa MPU3HAKOB
0alieCOBCKOT0 KJIacCU(PHUKATOPa OKA3BIBAET
HACKOJIbKO YETKO OMpe/IeieHa LieneBas
NepeMEHHAst €CJIM U3BECTHBI 3HAUCHHUS
MPEeIUKTOPa. DTOT TUIl TECTOB CUUTAETCS
CaMbIM YI0OHBIM B UCTIOJIb30BAHUH - OH
xopo1ro padboTraer "u3 KOpoOKu" 1 MO3BOJISET
HAXO/IUTh HEJTMHEHHBIE 3aBUCMOCTH.

A) F-tect

B) X2

C) B3anmuas undopmanus

D) BERT

13.

BriGepuTe npaBUIbHBINA BapHaHT OTBETA.
Bonpiroit 00yyaronuii [UKIT MOJTHBIHA
00y4eHUs1 HEHPOHHOM CETH, KOTOPBIN COCTOUT
13 0OJBIIOr0 HAOOPa BXOIHBIX JAHHBIX, TO
€CTh MPOXOKIEHUE BCeX 00yYarOIIUX
IIPUMEPOB POBHO 1 pas.

A) Oaru

B) wurepanus

C) smoxa

D) cBeptka

14.

BribepuTte npaBHIbHbIN BapHaHT OTBETA.
Ha pucyHnke cxeMaTndHO U300pakeH dTan

paboTHl CBEPTOUYHON HEHPOHHOU CETH

1/1)1/0]0 1)1
1 01,
0 0o
0
0

4

1

1
o[1[1
1[1]0

8

0

1
Convolved Convolved

Feature Image Feature

o-:
0
0
[}

NEEEE
ol-\,)-\g-\,o
o|o|=|O|O

0
1
0
0

Image

o| [a]3]a
1 [2]a]3
2(3]a

o|o|o|o|r
ook

N L
ol L

Convolved

Image Feature

A) CBepTOYHbIii ¢J10¥

B) O6wenunenue cinoes (cioii mya)
C) IlosHOCBSI3HBIN CJIOH (TTOTHOCTHIO




Homep Copnepxanue Bonpoca IIpaBUIBHBIN OTBET HA 3aaHUE
3a/laHus
MOAKIIOYEHHBIN CII0H)
D) Buemnuii ciioi
15. Bribepure npaBUIIbHBINA BapUaHT OTBETA. C
[IpenmymiecTBOM MOIETH TITyOOKOTO
o0ydeHust HEHPOHHOM ceTH 00pabOTKH
€CTECTBEHHOT'O SI3bIKa SIBJISIETCS €T
CIOCOOHOCTh T€HEPUPOBATh UIMHHBIE
MOCIIEZIOBATEILHOCTH TeKCTa 0e3 yiiepoa s
TOYHOCTH WJIM COTJIACOBAHHOCTH.
A) Tparcdopmep
B) BERT
O) GPT
D) X2
16. [Iepeuncinte OCHOBHBIE 33/1a4u Baxuermue 3amaun HC:
HCKYCCTBEHHOI'O MHTEJJIEKTA. 1. MamuHHOe 3peHue
2. PacrioznaBanue peun
3. OOpaboTKa eCTECTBEHHOTO SI3bIKA
4.CepBHUCH PEKOMEHAAIINMN
17. [Iepeuncnure CHOCOOBI MaHHOTo|Crioco0pl MAaTMHHOTO O0YYEHHUS:
00y4eHHUs. 1.00yueHnue ¢ yuurenem
2. O0yuenue 6e3 yuurens
3. OOyueHnue ¢ 4aCTUUHBIM
MIPUBJICYEHUEM YUUTEIS
4. O0yueHue C MOJKpeIICHUEM
18. OnumuTe KpaTKo CyTh alroputma k- B ciyuae ncnosib30BaHusl METO 1A IS
Omkalmux coceneit uid knaccuukanuy.  (KjJaccu(UKaui 0ObeKT MPUCBAUBAETCS
TOMY KJIACCy, KOTOPBIA SABISIETCS
HaunboJee pacpocTpaHEHHBIM
cpeau Kk coceneid TaHHOTO JIEMEHTA,
KJIACCBhI KOTOPBIX YK€ U3BECTHBI.
19. JInst Kakux 1esned uCroib3yeTcst Banupaunonnas BeiOopka -
BaJIMJAlIMOHHAs BbIOOpKA HAaOopa NaHHBIX?  |MCHOJB3YETCs JUIsl KOHTPOJIS Mpoliecca
oOydenusi. OHa TOMOXKET
NPEeJOTBPATUTH NepeodydeHue 1
oOecrnieuut 60sIee TOUHYIO0 HACTPONKY
BXOJIHBIX [TAPaMETPOB.
20. Urto u3 cebs mpeacTaBisieT nepeo0ydeHne [Tepeobyuenue: Kormaa BXOIHBIX
MalMHHON Mojenu? K kakuM nocineAcTBUAM |JaHHBIX HEJOCTAaTOYHO, HO
MO>KET IPUBECTU NEPeoO0yUeHNE MAITUHHONW  |[[TOCTPOEHHASI MOJIEIb XOPOIIO
Mozenu? 00BSICHSAET MapaMeTphbl U3 00yJarolIeit
BBIOOPKH, TO CUMTAETCS, UTO JIFOOOH
BBIOpOC MITH KOJIeOaHMsI TPUBOAT K
HEJ0CTOBEPHBIM MPOTHO3aM.
21. [IpuBenute He MeHee TpexX pa3sHOBUAHOCTEH |Tpu mpumepa MOXKHO BHIOpATh U3

KpOCC-BaJUaIlMH OIICHKH KauecTBa padOoThI
MAaIlIMHHON MOJIEIIH.

JTAHHOTO CITMCKA Pa3HOBHUIHOCTEH
KpOCC-BalTUIAllNU OIICHKH Ka4eCTBa
paboThl MAITMHHOW MOJIEIH:

- Banumanus Ha OTJIOKEHHBIX JaHHBIX
- [Tonnas kpocc-Banuaanus

- k-fold xpocc-Banmuganus




Howmep
3a/1aHUS

Coneprxanue Borpoca

IIpaBUIBHBIN OTBET HA 3aaHUE

- txk-fold xpocc-Banunanus

- Kpocc-Banumanus 1o oTieabHbIM
o0BeKTaM

- Cryualinbie pa30ueHUs

- Kpurepuil 11eI0CTHOCTH MOJICIIN

22.

ITocTaBnena 3amada MOATOTOBUTE
MMIIOPTUPOBAHHBIC TAHHBIC 111 O0YICHUS
MaluHHON Moaenu. Kakue neicTBus BEI
BBITIOJIHUTE 151 Ka4eCTBEHHOM
npeaoopadboTKe TaHHBIX?

1. Onenka JaHHBIX.

2. Yanenue ny0iauKaToB

3. O6paboTka MPOMyIICHHBIX 3HAYECHUI
4. O6paboTKa BEIOPOCOB

5. O6paboTka KaTeropuaabHbIX
MIPU3HAKOB

6. MacmrabupoBanue 1 HOpMalu3alus
TTAHHBIX

7. KogupoBaHue TaHHBIX

8. PazneneHre qaHHBIX HA 00yYaIOIIyIO
U TECTOBYIO BBIOOPKH

9. ®uHagpHasg 00pabOTKa JaHHBIX

23.

[lepeuncnute BUIBI TPU3HAKOB
OIMHCHIBAIONIUX OT/IEIHHYIO XapaKTEPUCTHKY
o0BeKTa

[Ipu3Haku MOTYT OBITH CJEIYIOIINX
BH/IOB:

1) bunapHsie.

2) KareropuanbHble (MU ke
HOMUHAJILHBIE).

3) YnopsiioueHHBIE.

4) YncnoBble (KOJIMYECTBEHHEIC).

24.

[lepeuncnute OCHOBHbBIE METO/bI, KOTOPHIE
MOTYT OBbITh UCIOJIb30BaHBI 111 BEIOOpa
MIPU3HAKOB JJIs1 O0yUEHUsI MOJIEIH.

OCHOBHBIE METO/IbI, KOTOPHIE MOTYT
OBITh UCIIOJIB30BAHBI [T BEIOOpA
MIPU3HAKOB JIJIS1 00YYEHUS MOJIEIH,
BBIJICIISIFOT:

1. KoppensiioHHbIi aHanus.

2. Meto riiaBHBIX KOMIIOHEHT.

3. OT60p NMpU3HAKOB HA OCHOBE
MoJIeJIeld MAITMHHOTO 00Y4eHUsI

25.

B kakux ciaydasx uCIosIb3ylOT METPUKY
perpeccuun MSE CpenHekBaapaTuyHast
omuOka (Mean Squared Error)?

CpennexBaapatudnas ommnoka (Mean
Squared Error) mpumMeHsieTcs B ciy4asix,
Koraa Tpe0yeTrcst IoaYepKHY Th
0oJbIIKe OMMOKY U BBIOPATh MOJIETIb,
KOTOpas JaeT MEHBIIIC UMEHHO
oonbnXx omuOOK. bonbIne 3HaYeHNs
OIIMOOK CTAHOBATCS 3aMETHEE 3a CUET
KBaJAPaTHYHOMN 3aBHCUMOCTH.

26.

JlaliTe KpaTKO€ ONUCAHUE TUHEUHOU
pErpeccum.

e 1

¥
OO0

£it) -

Camblii mpocToil 1 Haubosee YacTo
HCIIOJIb3YEMBIN BUJ PErPECCUU —
nunerHas. [Ipubmkenne TaHHbIX
(X;,yi) OCYIIECTBIISETCS TUHEHHOMN
¢ynkuuent y(x)=b+axx. Ha
KOOPJIUHATHOM TUIOCKOCTH (X,Y)
TUHEHAsT QYHKIHS, KaK H3BECTHO,
MPEICTABISAETCS NPSIMOMN JIMHUEH.




Homep Copnepxanue Bonpoca IIpaBUIBHBIN OTBET HA 3aaHUE
3a/laHus
27. Jns permieHus npakTUYeCKOM 3a/1auu Ha pucynke npeacraiiena
KJ1acCU(UKaLUU UCTIOTIB3YETCS KOHCTPYKIIUS MOJIHOCBSI3HOM
HCKYCCTBEHHAsl HEHPOHHAs CETh, MOJIEIb HelpoHHOM cetu. Ha Bxone 4 kiacca
KOTOPOH TpeAcTaBieHa Ha pucyHke. [laiite  |(xapakTepuctuku) — X. OguH
KpaTKO€E ONMCaHUe KOHCTPYKIMS HEWPOHHON |[BHyTpeHHu# cioil — H, B HéM 10
CETH. HEUPOHOB, Jlajiee Ha BBIXOJE UMeeM 3
x 6 KJacca, KOTOPBIE 3aBUCAT OT
et engts () 0O 6 s XapaKTePUCTHKH 1IBETOB — Z.
il ® ) O v
Sepal length
T QEROZBO v
O
28. [IpuBeauTe npuMepbl aIrOpUTMOB AJITOPUTMBI KJIaCTEPU3ALIUHU:
KJIaCTepHU3aLuu K-means
k-means++
DBSCAN
Wepapxuueckast ariomepaTuBHas
KJIaCTEepU3ALIMS
29. Kakwue aBe rpynmnsl MeTOIOB OLIEHKH KayecTBa [ [pUHATO BBIAEHATH JBE TPYMIIbI
KJIACTEpU3ALMHU MPUHSITO BBIIACISTH? METOJI0B OLIEHKH KauecTBa
KJIaCTepU3aLIUHU:
1) BHemHue Mepbel OCHOBAaHbI HA
CpPaBHEHUHU pe3yJibTaTa KJI1acTepu3aluu
C alnpuopyu U3BECTHBIM pa3JeICHUEM Ha
KJIACCHI.
2) BuyTpeHHue Mepbl 0TOOpaXkaroT
KauecTBO KJIACTEPU3AIMH TOJIBKO IO
nH(pOpMaIlUU B TaHHBIX.
30. Ha pucysnke npencrasieHo JlepeBo pelieHuil. [ D1eMeHThI JepeBa PElICHUI
Kpatko oxapakrepusyiite DnemenTsl AepeBa |1) Kopenb — Bce naHHBbIE.
peLIeHMI 2) IIpomexyTOYHBIE Y3JIbI — TPOBEPKA
YCJIOBUM
3) BeTBu — 3HAYCHUS IPU3HAKOB.
4) JIuctes — Kaccel
31. Kpatko oxapakTepusyiiTe npeiacTaBieHHBIN |AHCaMOIb U3 MATH JTUHEHHBIX
Ha pUCyHKe aHCaMOJIb MOJIeNiel MAIlIMHHOTO  |KJIACCU(UKATOPOB: KaXKIbIA CETMEHT
oOy4eHue. MIPOCTPAHCTBA OOBEKTOB OTINYAETCS
5 CPEIHUMH BEPOATHOCTAMHU
MpeicKa3aHus KIaccoB
32. [IpoBeaute cpaBHeHue pecypcosarpar [1K Henocratkom Ciyuaitnoro Jleca

MIPU UCIOJIb30BAaHUU MAIIMHHOTO aHaJIn3a
naHHbIX Ha Python anroputmom CiyvaitHoro
Jleca u I'paguentHoro bycruHra.

SIBJISICTCSL TO, YTO 3TO JIOBOJIBHO
3aTpaTHBIA METO M 110 BpeMEHH!
00yYCHHS U 110 3aHUMAaEeMOM




Homep Copnepxanue Bonpoca IIpaBUIBHBIN OTBET HA 3aaHUE
3a/laHus
KOMITBIOTEPHOU IaMsATH. [ paireHTHbIN
ByCTHHT JMIIeH 3TUX HEIOCTATKOB.
33. IIpu ananu3se naHHbIX MammHa ONOPHBIX Kpacnas nmunus ciesa
BEKTOPOB OMNpe/IeNnia 1B TUHUU MIPeOYTUTENbHEE, YEM OpaHKeBas,
paznenenus. Kakas us Hax MIOTOMY YTO KpacHas JIMHUS CO3JaeT
MpeanouTuTenbHee? «CaMyI0 IMIMPOKYIO T0POTY» (MapxKy)
MEX1y JABYMS I'pyIIIaMH.
K 4.»;‘ + ei :”;:: - A«:f +
IS e ™ & 1
| L 4
34. [lepeuncnure maru UTEPaTUBHOTO AJTOPUTMA |AJITOPUTM HIIET NapaMeTpbl MOJIETN
MOKCKA OLIEHOK MaKCUMyMa MPaBAONOA00Us |[MTEPATUBHO, KaXK1as UTepallisi COCTOUT
MOJIENH, B CUTYyalllH, KOTJIa OHA 3aBUCUT OT M3 JIBYX II1aroB:
CKPBITBIX (HEeHAOJI01aeMbIX) IEpEeMEHHBIX -  |E (Expectation) mar — moOuCK
anroputma EM (anrn. expectation- HanboJiee BEpOSTHBIX 3HAUCHHH
maximization). CKPBITBIX IEPEMEHHBIX.
M (Maximization) mar — IOUCK
HaubOoJee BEpOSTHBIX 3HAUCHUN
[apaMeTpoB, JUIs MMOJIyYEHHBIX Ha Il1are
E 3HaueHuii CKPBITHIX IEPEMEHHBIX.
35. B uewm 3akmtouatcs BTopoit atan (oOpatHbiii  [OOpaTHBIN MPOX0[ - 00paTHOE
IPOX0/1) METO1a 0OPaTHOTO pacrpocTpaHeHHe OLIMOKU - BETMYNHA
pacrpocTpaHeHUs OITMOKN 00ydIEeHUS C OIIUOKH JIBUTAETCS B OOpaTHOM
YUUTEJIEM UCKYCCTBEHHOW HEMPOHHOM CETH  [HAIPABJIEHUH, B PE3YJIbTATE
MIPOUCXOJUT KOPPEKTUPOBKA BECOBBIX
K02 (D PHUITMEHTOB CBsA3EH CETH.
36. Omnumute KpaTko nousTue batch B batd — 5T0 HEOOIBIION MAKET TAHHBIX
HEHUPOHHOU CETH. OJHOW MTEpaLMH.
37. [lepeuncnure nocronHcTsa skipgram [IpeumymiectBa anropurma skipgram
1. D10 HEKOHTpOIHpYEeMoe 00yUeHHE,
CJIeIOBAaTENbHO, MOXKET pabOTaTh C
TM00BIM HEOOPaOOTaHHBIM TEKCTOM.
2. D10 TpedyeT MEHbIIIE TAMSTH T10
CPaBHEHHUIO C JPYTMMHU CIOBAMH IS
BEKTOPHBIX MPEACTAaBICHUI.
3. TpeOyetcs ABE BECOBBIEC MATPULIBI
pa3MepHOCTH.
38. Onuinre noustue Tpanchepnoe odyuenue |[TpancdepHoe o0yueHre — 3TO METO/I,
HEUPOHHOU CETH. B KOTOPOM HCIOJIb3YIOTCS
NpeIBapUTEIbHO 00yUeHHBIE MOCIH
U1 TIepeHoca Toro, 4To U3yuuia
MOJIENIb, IPU IPUMEHEHUH K HOBOMY, HO
MMOX0KeMYy Ha0Opy JaHHBIX.
39. IIepeuncnure anroput™Mel BeKTOpoB CiI0B B (BEKTOpHBIE IIPEACTABIICHUS IS TEKCTA:
cetsx (NLP — Natural language processing). |[word2vec, skipgram, CBOW, fasttext.
40. Onumre noHsATHE 00ydYeHNe HEHPOHHBIX OOyuenue ¢ NOJKpErIeHUEeM — OJUH

ceTel ¢ mojkperuienneM (aHri. reinforcement
learning RL)

13 CIIOCOOOB MALIMHHOTO 00Yy4eHMUs, TIe
areHT (agent) B3aUMOJICHCTBYET C
OKpY’KaIoIIIeH cpeoi (environment),
MpeapUHUMAst ISHCTBUS (actions).



https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
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IIpaBUIBHBIN OTBET HA 3aaHUE

Oxpy:xaromas cpesia AaeT Harpaay
(reward) 3a 3TH ICHCTBUS, a aTCHT
MIPOJIOJKACT UX MPEANPUHUMATD.

41.

[TocraBnena 3agada npoBectu Q-o0ydeHue
MAaIIMHHON Mozenu. [lepeuncnure sTamnel.

DTanbl NpaKTUYECKON peanuzaruu Q-
o0OydeHne MaIlMHHOW MOJIEITH:

1) Bei6op neiicTBus

2) O6HoBneHue 3HaueHus Q

3) Hacrtpoiika anroputma Q-learning
4) Beimoaxenue aaroputma Q-learning

42.

ITocTaBnena 3amaua IMIPOBECTHU O6y‘1€HI/IC C
IMOAKPCIUICHUEM C IIOMOIIBIO HGprOHHbIX
ceTeH. Hepe‘II/ICJ'H/ITC OTallbl.

Dransl MPaKTUYECKON peanu3aiuu
00y4YeHHS C TIOAKPEIUICHUEM C
[IOMOILIb0 HEHPOHHBIX CETEM:

1) BeiOop apXuTeKTypsl HEHPOHHOU
ceTH

2) BeiOop ¢pyHKINN aKTHBALIUU

3) Bei6op pyHkumii noteps u
ONITUMH3ATOP

4) Hactpoiika Q-learning ¢ moMOIIbIO
HEWPOHHOW CETH

5) Bemmonaenue Q-o0ydeHus ¢
TOMOIIILI0 HEMPOHHOM CETH

43.

[TepeunciuTe OCHOBHBIC MOIXOIBI K
00YUYEHHIO C TIOJKPETIIICHUEM.

Tpu nonxona k 00yueHuIo ¢
MOJIKPEIIICHUEM:

1 Ha ocHoBe 3HaueHuii (onpeaeacHue
(GYHKIIMK MaKCHUMaJIbHOE 0XKHIAeMOe
BO3HArpa)<JeHUe U O0IIeH CyMMBI
BO3HArpa)JeHUsl, KOTOPYIO CUCTEMA
MO>KET HAaKOIUTH B OyayIieM, HauuHas
C 3TOH Mo3uLun).

2 Ha ocHOBe MOIUTUKU KOTOpast
OIpesesieT OBEICHUE CUCTEMBI B
JTAaHHBIA MOMEHT BPEMEHH.

3 Ha ocHoBe MoJienu Korja co3gaem
MOJIeTIb TIOBEJICHUS CPE/Ibl.

44.

Onumure KpaTKo CyTh TJIyOOKOTO
MAIIMHHOTO OOYYeHUS C TOIKPEIUICHUEM
(deep RL).

I'my6Gokoe 00y4eHune ¢ MoIKperieHueM
- 3TO pa3Jie)l MAIIMHHOTO O0YUYCHHS,
KOTOPBIH codeTaeTt B cebe o0ydeHue ¢
nonakperuieaneM (RL) u rmy6okoe
ob0yuenne. RL paccmatpuBaeT
npoOJIeMy BBIYMCIUTEIBLHOTO areHTa,
00y4aromerocsi IPUHAMATh PEIICHUS
METOJIOM P00 U OIKOOK.

45.

import pandas as pd

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

df.info ()

OnumuTe JaHHYIO YacTh IPOrpaMMy Ha
Python.

IlonximroueHre OMOINOTEKH pandas IS
paboTsl ¢ Tabmunamu. [loakmroueHne
JAHHBIX Ta0JUIBI students.csv.
[IpocmoTp naHHBIX.



https://translated.turbopages.org/proxy_u/en-ru.ru.ea91974c-64c8adc2-e944c0d9-74722d776562/https/en.wikipedia.org/wiki/Machine_learning
https://translated.turbopages.org/proxy_u/en-ru.ru.ea91974c-64c8adc2-e944c0d9-74722d776562/https/en.wikipedia.org/wiki/Reinforcement_learning
https://translated.turbopages.org/proxy_u/en-ru.ru.ea91974c-64c8adc2-e944c0d9-74722d776562/https/en.wikipedia.org/wiki/Deep_learning
https://translated.turbopages.org/proxy_u/en-ru.ru.ea91974c-64c8adc2-e944c0d9-74722d776562/https/en.wikipedia.org/wiki/Reinforcement_learning
https://translated.turbopages.org/proxy_u/en-ru.ru.ea91974c-64c8adc2-e944c0d9-74722d776562/https/en.wikipedia.org/wiki/Deep_learning

Homep Copnepxanue Bonpoca IIpaBUIBHBIN OTBET HA 3aaHUE
3aJaHMsI
46. df cut.sort values (by='Age', ascend |df — 310 00BeKT DataFrame,
ing=False) coJiepKallil JaHHbIE.
Onuire napaMeTpsl JAHHOW 4acTH sort_values — 3T0 METOJ] COPTUPOBKHU
nporpammsl Ha Python. 10 3HaYECHHUSM JIaHHBIX.
by — omnpenesnseT cnucoK CTOJIOOB AJIs
COPTUPOBKH.
ascending — 3a/1a€T MOPAIOK
COPTUPOBKH.
sort_values - Mo yMOJIYaHUIO COPTUPYET
10 BO3PACTaHMIO.
47. Komanpoii df cut.corr () NOIXy4YEHBI Yucno -0,200305 — xoppensuus
JaHHBIE BO3pacTa M MH/EKCa MacChl Tea —
O ¢ cut.corr() OTPHLIATEILHOCTH TOBOPHUT 00 00paTHOM
i s AR Tt 3aBUCUMOCTB, YeM OOJIbIlIe BO3PACT TEM
Age 1.000000 -0.101982 -0.185722 -0.200305 MCHBIIC Macca Teﬂa’ CaMo 9HCII0
Growth -0.101982 1.000000 0.544528 0.146201 MAJICHEROC H CHeﬂOBaTeHLHO
Weight -0.185722 0.544528 1.000000 0.904678 3aBUCUMOCTb C'Ha6a’l
Mass index -0.200305 0.146201 0.904678 1.000000
Onuimure 3aBUCUMOCTb MEKIY BO3POCTOM
(age) m maccoii Tena (weight).
48. 3anaua. Ha Python, aBromatnuecku pa3outs |CozgaHue UCKYCCTBEHHOTO
JTaHHBIE Ha HECKOJIBKO IPYIII (KIacTepoB) unTennekra k-means, n_clusters-2
TakK, YTOOBI KaX/1as rpymnmna KJjacrepa, random_state cueTumk
COCTOSUIa U3 MOXOXKUX JAPYT Ha JIpyra CITyJaiiHBIX YHCENT
00bekToB. Kputepuit moxoxectu
U Haxomut cam.
[ToxroroBuiu Tabauily JUIst KacTepU3aluu
df cut=df[['Weight', 'Growth', 'Sex"']
]
df cut=df cut.dropna /)
df.info ()
Onumre koa Koa k-means ams
KJIacTepU3aluu
kmeans = KMeans (n_clusters=2, rando
m state=0)
49. [Ipy noAroTOBKE AAHHBIX JUISI MAIIMHHOTO Teneps B Tabauue df nponyieHHbIe
o0y4eHHs, HaJl TAOTUYHBIMH JaHHBIMH 3HA4YEHUs 3aMEHEHBI HA METUAHY
IIPOBEJIN AEUCTBHS * TOJIBKO /17151 KOJTMYECTBEHHBIX
df3=df.fillna (df.median()) IIPU3HAKOB
Kak m3Menuicss Habop TaHHBIX?
50. JlepeBo penieHusi TpOMO3/KO, HO MBI MokeM (['myOuHa aepeBa 3amaHa 3 ¢ TOMOIIBIO

OCTaHOBUTbD IIPOIIECC BETBJIECHUS AE€PEBa U
KOJIMYCCTBO 3a/1aBAaCMbIX BOIIPOCOB.
Omnpenenure TIyOUHY JIepeBa B MPEIIOKEHOM
yacTu nporpammsl Ha Python.
model=tree.DecisionTreeClassifier (m
ax _depth=3)
model.fit (df cut[['Growth', '"Weight'
, 'Hair length', 'Children number']].
values.reshape (-

napaMmerpa max_depth.



http://ilpubs.stanford.edu:8090/778/1/2006-13.pdf
http://ilpubs.stanford.edu:8090/778/1/2006-13.pdf
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1,4), y=df cut['Sex'].values)

Koa v HanmenoBanue
KOMIIETeHIIUH

KO)_I H HAMMCHOBAHUEC HHAMKATOPA NOCTHKCHUS
KOMIICTCHIIUU, PCAIU3YECMBIC JUCHUIIIMHOM

YK-1 CriocobeH ocymecTBIsATh
ITOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIu3 "u
CHHTE3 HH(OPMALIUH,
MIPUMEHSTh CHCTEMHBIN MOJIXO0/T
JUISL PEILICHUS TIOCTABJICHHBIX

3a71a4

YK-1.1 BeimonHseT mouck Heo0XoaumMoi nHpopMainu, eé
KPUTHYECKUI aHAJIN3 B 0000MIaeT pe3yIbTaThl aHAIHM3a IS
pelIeHus TOCTABJICHHOU 3a/1auu

Howmep
3a/1aHMS

Coneprxanue Borpoca

IIpaBubHBINA OTBET HA 33/1aHUE

1.

Bribepure npaBuIIbHBINM BapUaHT OTBETA.
OauH 13 crnoco0oB MalIMHHOTO 00y4eHHUs, B
X0Zle  KOTOpPOro  HUCHbITyeMas  cHucTeMa
NPUHYIUTEIbHO OOydYaeTcsi ¢ IOMOIIBIO
IIPUMEPOB «CTUMYJI-PEAKLIUS.

A) oOyuyenme ¢ yumreseMm (Supervised

learning)

B) oOyuenue 6e3 yumrens (Unsupervised
learning)

C) rnyOunnoe obyuenue (Deep Learning)

D) o0yueHue c HOJKpETICHUEM
(Reinforcement learning)

E) oOydeHue ¢ 4acCTUYHBIM TpPHUBJICYECHUEM
yuutens (Semi-Supervised learning)

A

Bribepure npaBuIIbHBINA BapUaHT OTBETA.
JlaHHbII aJrOpUTM KJ1acCUpUIUpPYeET
OOBEKTHI, OTBEYasi Ha «BOMNPOCHD 00 HUX
aTpuOyTax, pacmoJIOKEHHbIE B  Y3JIOBBIX
Toukax. B  3aBucuMocTM  OT  OTBETa
BbIOMpaETCsl OJHA U3 BETBEH, U TaK N0 TeX
1op, Moka He OyAeT AOCTUTHYT <JIUCT» —
OKOHYATEJIbHBIN OTBET.

A) Heiiponnsie cetu

B) «Cnyuaiinblii ec»

C) JlepeBo pemiennii

D) Knacrepuzamus

E) ITonck accolmaTUBHbIX IPaBUII

Bri6epuTe npaBUiIbHBINA BapHaHT OTBETA.
BriObepure oOnMcaHHBIA TUI  BaJWAALUU.
OOyuaroniasi BbIOOpKa OAMH pa3 Cly4yailHbIM
00pa3om pa3OuBaeTcs Ha aABe yactu T =T'UT""

I Train, T* ‘ Test, Tt ‘

Mocne yero peluaeTcst 3agada oNnTUMU3aLIUK:
HO(p, T, T = Q(u(T*), T"*) — min

A) BaIuaanyug Ha OTJI0KEHHBIX TAHHLIX
(Hold-Out Validation)

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

C) kpocc-BaMIaNKs 10 OTACIbHBIM
obowekram (Leave-One-Out)

D) peTpocnieKTHBHAs BaJIHIAIHS

Bribepure npaBUIIbHBIN BapUaHT OTBETA.
Meton, ucionb3yeMbli 1711 MOJIEITUPOBaHUS
OTHOLLIEHUN MEXIYy OAHOW HE3aBUCUMOM
BXOJHOU MTepEMEHHOH (MIepeMEeHHOU
(YHKIMN) U BBIXOJTHOW 3aBUCUMOM
NEpPEMEHHON. A) MOJIMHOMUANIbHAS perpeccus

B) onnomepHas (mpocras) JuHeHAsA

perpeccust
C) MHOXXECTBCHHAS JIMHEIHAS PETPECCHS

BribepuTe npaBUIbHBINA BapHaHT OTBETA.
Ha pHUCYHKE IIpeJICTaBJIeH rpaduk
perpeccuu

J

A) nuHEIHOM

B) noaMHOMHUANBHOU
C) obpatHoit
D) maTemMaTuueckoun

BriGepuTe npaBriIbHBIN BapUaHT OTBETA.
ANTOpPUTM, KOTOPBIN HA KAXJIOM IIary JejiaeT
JIOKQJIbHO HAWJTy4lINil BBIOOP B HAJIeXk €, UYTO
WUTOTOBOE pellieHre OyAeT ONTHMAIbHBIM.

A) xanublii (greedy) aaropurm

B) nexxannsiii (non-greedy) anropurm

C) cranngaptabii (standard) mexanusm

D) TpaHCHOpTHBIH (transport) MexaHU3M

JiepeBa pENIeHUA NpPUBEIET K
TOYHOMY pacro3HaBaHUIO MIPUMEPOB,
Y4acTBYIOIIMX B OOYYeHMH M K TIOJHOMN
HECOCTOSITEIbHOCTA Ha HOBBIX JJAHHBIX.
A) nepeoOyvenue
B) orpannuenue rioyOuHBI AepeBa
C) panHsg OCTaHOBKA
D) TpaHcnopTUpOBKa

BriOepure npaBUIIbHBIN BapUaHT OTBETA.
Opnna u3 uaeit popMupoBaHus B MAIIMHHOM
00ydyeHuu 6a30BBIX MTPABUIT aHCAMOJISI
knaccugukaropoB. OOydeHne 6a30BbIX
MIPABUJI MPOUCXOIUT HA PA3ITUIHBIX
CITy4YailHBIX MOJIBBIOOPKAX JaHHBIX WIIN/U HA
Pa3IMYHBIX CITyYalHBIX YacTSAX MPHU3HAKOBOTO
OITUCAHUSI; TP 3TOM 0a30BBIC MPABMIIA
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CTPOSITCS HE3aBUCUMO JIPYT OT JIpyTa.
A) byctunr

B) barrunr

C) Tpeitaunr

D) lN'actunr

BriOepure npaBUIIbHBIA BapHaHT OTBETA.
Habop KOHTpOIUpYyEeMBIX METOIOB O0YUYCHUS,
UCTIOJIB3YEMBIX JUTsI KiIacCH(HUKaIuy,
perpeccuu u 0OHapy>KEHUs BHIOPOCOB .
OcHOBHas HJiesl 3aKII0YACTCS B TOCTPOCHUN
THIEPILIOCKOCTH, Pa3IeNAIOmel 0O bEKThI
BBIOOPKH ONITUMAIIEHBIM CTIOCOOOM.

A) MeTo/1 0NIOPHBIX BEKTOPOB

B) AnepHsiit Tprok

C) Bekropnas knaccudukanus

D) BERT

10.

BriOepure npaBUIIbHBIN BapUaHT OTBETA.
JlaHbl JaHHBIE TpeX Ki1accoB Habopa PppykToB,
KOTOPBI MOXKHO KJIacCH(UIIUPOBATH Kak
amneabCUHBI, S0JOKKW WK rpymu, Bcero 100
sK3eMIUIsipoB. B ob0meit crmoxxnoctn 80
SK3EMIUIIPOB  TMOMEYEHbl  KJIacCoM 1
(anenbcunbl), 10 3K3eMIUISIPOB - KJaccoMm 2
(s6;10KkM), a ocrampHble 10 3K3eMIUIAPOB -
KJIacCOM 3 (rpymun). 210
HecOaNaHCUPOBAaHHBIM  HAOOp JaHHBIX W
cootHomenue 8: 1: 1. Kak Ha3bIBalOT Takoro
pona naHHblie?

A) HemonubIit HA00Op JTaHHBIX

B) OGecuienenplii HAOOp AAHHBIX

C) HecOanaHCMpPOBAHHbBII HA0OD JTAHHBIX
D) HaGop gaHHBIX C IPOIKCKAMHU

11.

BriOepure npaBUIIbHBIN BapUaHT OTBETA.
import seaborn as sns

OnuiuTe JaHHYIO YacTh MPOrpaMMy Ha
Python.

A) moctpoenue rpaduka seaborn

B) noaxarwyenue 6udanoreku seaborn s
nocrpoeHusi rpadgukos

C) BBIOOp CHUCTEMBI aHAJIH3a
D)_noaknrouenue oubanoTeku seaborn st
MMOCTPOCHUSI HEMpoceTen

12.

BriOepure npaBUIIbHBIN BapUaHT OTBETA.
Ienesas byHKIMS, TpeOyroras
MUHUMU3AIMKA B TPOIECCE YIPaBISIEMOTO
0o0y4eHHUsT HEHPOHHOM CETH.

A) OyHKNUA OINOOK

B) ®ynknus oOydeHus

C) OyHKIUS aKTUBALIUU

D) ®yHKIMS MOCTPpOSHHS

13.

BriOepuTe npaBHIbHBINA BApUAHT OTBETA.



https://scikit-learn.ru/1-4-support-vector-machines/#classification
https://scikit-learn.ru/1-4-support-vector-machines/#density-estimation-novelty-detection
https://scikit-learn.ru/1-4-support-vector-machines/#regression
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Ha pucynke cxemMaTH4HO MOKa3aHa orepanus
CBEPTKHU CBEPTOYHOM HEMPOHHOU CETH
(CNN). /liinna mara?

A2
B) 4
C)8
D)16

14.

Bri6epuTe npaBUiIbHBINA BapHaHT OTBETA.
OcobenHoctu  00y4yeHHS -
npeodpas3oBareib KOJMPOBIIHKA, 4TO
03HA4aeT, 4To JJI KaKI0W MO3ULIMY Ha BXOJE
BBIXOJ B TOM K€ MO3ULUU SBJISETCS OJHUM U
TEM K€ TOKEHOM, TO €CTb BXOJIHBIE W
BBIXOJHbIE  MO3ULUU  KaXIOr0  TOKEHa
OJIMHAKOBBIM. Mozenn TOJBKO CO CTEKOM
KoaupoBIrka, Takue kak BERT, renepupyror
BCE CBOM BBIXOJHBIE JAHHBIE OJJHOBPEMEHHO.
A) meToaoM TpaHchopm

B) BERT

C) GPT

D) cniupaibHBIM METOJIOM

15.

B anropurme Actor-Critic, KOTOpBIH JIeKaT B
OCHOBE IIOUYTH Ka)KJI0T'0 COBPEMEHHOIO
metona RL (rmybGokoe oOydeHue ¢
MOJIKPETIJICHUEM ), NPUHUMAET B
KauecTBE BXOJHBIX TaHHBIX COCTOSIHUE U
BBIBOJIUT JIy4Ille€ IEHCTBHUE.

A) Arent

B) Kpurux

C) AxTep

D) O0bekT

16.

[Ipumenenue rpeGHEBOI perpeccuu Uiu
PUIK-PETPECCUMN.

I'peOHeBas perpeccust WM puK-
perpeccusi — OJIMH U3 METOJI0B
TTOHVDKEHUS Pa3MEPHOCTH.
[Tpumensiercst 1yist 60pbOBI C
M30BITOYHOCTRIO JAHHBIX, KOT/Ia
HE3aBHCHMBIE TIEpEMEHHbBIC
KOPPEIUPYIOT APYT C IPYTOM,
BCIIEICTBHE YETO MPOSIBISIETCS
HEYCTOWYHBOCTH OLIEHOK

K03 (HULIMEHTOB MHOTOMEPHOH
JIMTHEWHOMN PErPECCHH.

17.

Hepe‘-H/ICJII/ITe MCTOAbI MAIlTMHHOI'O 06y‘IeHI/I$I.

MeToabl MaTMHHOTO 00yYeHUS:
1. HeiipoHHEIE CETH.




Homep Copnepxanue Bonpoca IIpaBUIBHBIN OTBET HA 3aaHUE
3a/laHus

2. JlepeBo peliieHuid.

3. «Ciy4aiiHblii JIeC».

4. Knacrepuzanusi.

5. Ilouck accouMaTUBHBIX MPABUIL.

18. Jiis ananm3a OOJIBIIUX JaHHBIX HCIIONB3YIOT |MalmHHOe 00yueHue — KJiace
MammmnHoe o0yuyenue (anri. machine METOJI0B MCKYCCTBEHHOT'O MHTEIIEKTA,
learning, ML). Onuimure naHHOE TIOHSATHE.  [XapaKTepHOW YePTOH KOTOPBIX SBIISETCS

HE TpsSMOe pelIeHue 3a/1a4u, a
o0yuyeHne 3a CU€T NPUMEHEHUS
pelIeHn MHOYKECTBA CXOIHBIX 3a]1ay.
JU1st TOCTPOCHHUS TAKMX METO/I0B
HCIIOJIb3YIOTCS CPENICTBA
MaTEMaTHUYECKON

CTaTHCTUKH, YUCIECHHBIX METOJOB,
MaTeMaTHYECKOTO aHAIN3a, METO/I0B
ONTHMU3ALIUU, TEOPHH BEPOSITHOCTEH,
Teopuu rpadoB, pa3INIHbIC TEXHUKU
paboThI ¢ JTaHHBIMU B IUGPOBOI hopMe.

19. [Iepeuncnute BO3MOKHBIE KOMIIOHEHTHI CNN 00BIYHO COCTOUT U3 CIETYIOUINX
cBepTouHoi HeliponHo# cetu (Convolutional [KOMITOHEHTOB:

Neural Networks, ConvNet — CNN). 1) Bxoanoii cnoit
2) CBepTOUHBIH CIIOH
3) O6benuHeHME cI0eB (CIIOH MmyJa)
4) TTomHOCBSI3HBIN CII0H (ITOJTHOCTHIO
MOAKITIOYEHHBIH CII0H)
5) BeixogHOM c10it

20. [Ipu aHanmu3e maHHBIX MOTy4YeH rpaduk, WneanpHOE 3HaUeHHE Tpaduka
MOKA3bIBAIOIINIT 3aBUCUMOCTb BEPHO HAXOJUTCS B BEpXHEH JIEBOM TOUKe
KI1accu(pUIUpyeMbIX 00BEKTOB (TPR=1,a FPR=0)
MOJIOKUTEIHHOTO KIIacca OT JIOXKHO
MOJIOKHUTETHHO KITACCUPHUIIUPYEMBIX
o0bekToB HeratuBHOTO Kitacca ROC (receiver
operating characteristic). Ykaxure rue
HaXOJUTCs uaeanbHoe 3HaueHune 1Byx ROC —

KPUBBIX.

21. Ha pucynke nokasana matpuia I'"F — xomuuectBo True Positive
COTPSIKEHHOCTH BO3MOKHBIX PE3yJIbTaTOB (MCTUHHBIN MONOXUTEIbHBII)
OouHapHO Kiaccupukanuu. OnumunTe pE3yJIbTaTOB HA JTAaHHOW BEIOOPKE.
kateroputo TF.

b
TN
22. Jliis MamuHAOTO 00y4YeHus pa3aenwin Haoop |O0yuaromnuii Habop - ITO

JTAHHBIX Ha 00YYaroNIyio, BAIHIAITHOHHYIO H

IIOJMHOXKCCTBO JaHHBIX, KOTOPKIC



https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
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3a/laHus
TECTOBYIO BBIOOpKH. J{J1s1 KakuXx 1ieneit UCTIONB3YIOT JJIsl O0YUYEHHUsT MOJICITH.
HCIIOJIB3YIOT 00yJaromuii Habop.

23. s MammHHOTO 00y4eHus: Gombinoit Habop|70% maHHBIX a7 00yuenusi, 20% s
JaHHbIX pazgenwin no mnpaBuiay 70-20-10.[mposepku, 10% mis TecTupoBaHwMs.
Onwumure obacTu IPUMEHEHUs
pa3JeNeHHbIX JaHHbIX.

24. [IpuBeauTe KpaTKO BO3MOXHBIE BAPHAHTHI KareropuanbHbie TpU3HAKA MOTYT OBITH
00pabOTKH KaTeropHaabHBIX MPU3HAKOB. MIPE/ICTAaBICHBI B BUJE CTPOKOBBIX

3HaYeHUI. DTH 3HAUEHUS HY’KHO
peoOpa3oBaTh B YHCIOBBIC WIH
OWHapHbIC 3HAYCHUS IS
WCIOJIb30BAaHUS B aITOPUTMaX
MalIMHHOT0 00y4eHus. JTo Jenaercs
MyTeM KOJUPOBAHUS KaTErOpHaTbHBIX
IIPU3HAKOB.

25. [TocunTaiiTe KOTUYECTBO KIACCOB METO/Ia KonnuecTBo kiaccoB 3 — opaHKeBbIe
aHanmM3a JaHHBIX “JlepeBo perieHuit”. JUCTHA, (PUOJIETOBBIC, 3€ITICHBIE.

26. Hepetmcnme JIOCTOMHCTBA HCIoNIb30BaHus  ([IpenmymiecTBa UCIIOIb30BAHUS METO/1A
MeToJa aHayin3a AaHHbIX “‘CiydaiiHbli ec”  |aHanu3a JaHHbIX “CiydailHbli gec’:

1) OTnMYHO MOAXOIUT JAJISl U3yUEHUs
CJIOKHBIX HETUHEHHBIX OTHOLICHUIA.
OOBIYHO TOCTUTAIOT XOPOIIIEH
IIPOU3BOJUTENIBHOCTH: JIyUllIe, YEM Y
MTOJIMHOMHAJIBHOM PETPECCUH,
MIPUMEPHO HapaBHE C HEUPOHHBIMU
CEeTSIMHU.

2) OCHOBHBIE AJITOPUTMBI IPOCTHI B
MMOHMMAHUU U peanu3anuu. [ paHulsl
pElIeHU, KOTOPbIE CO3/1al0TCs BO
BpeMst 00yUeHHsl, JTETKO MOHSITh.

27. Kakoit MeTo1 peKoMeHIyeTcsl HCII0Ib30BaTh B|Perymspuzanus - o0Imuii MeTo,
MalIMHHOM OOYUY€HUU /ISl YMEHbLICHUS 3aKJIIOYAIOLIUICS B HAJIO)KEHUN
TEHJICHIIMU MOJIENIU K MIepeo0yUEHHUIO. JIOTIOJTHUTEIBHBIX OTPAHUYCHUN Ha

HCKOMBIE MTapaMeTphl, KOTOPbIE MOTYT
IIPEIOTBPATUTD U3JIHUILHIOK CI0KHOCTb
MOJIETIN U CKJIIOHHOCTb €€ K
nepeoOyICHHIO.

28. [IpuBeaute npuMeps! Ki1acCu(pUKaTOpoOB. B Hacrosiiee Bpemst pazpaboTaHo

00JIBIIIOE KOTTMYECTBO PAITUYHBIX
BHUJIOB KJIACCH(HUKATOPOB, JIJIs
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3aJaHMsI
IIOCTPOEHUS KOTOPBIX UCIIOIB3YIOTCS
KaK CTaTUCTUYECKUE METO/IbI
(Jloructuueckas perpeccus,
JUCKPUMHUHAHTHBIN aHAJIM3), TaK U
METObl MALTMHHOTO 00y4eHUs
(HEHpOHHBIE CETH, IEPEBbS PEIICHUH,
MeTo 1 K-Onmkaiimx coceneil, MalinHbl
OIOPHBIX BEKTOPOB U AP.).

29. Yro Takoe nepcentpoH? [lepcenTpoH — 3T0 HEWPOHHAS CETh,
KOTOpast MPEJCTaBIsET COO0H alNropuT™
JUISL BBITTOJTHEHHST IBOUYHOMN
kinaccuukanuu. beiarot
OJIHOCJIOMHBIE M1 MHOTOCJIOMHBIE.

30. ITocraBnena 3agaya NpoBECTH PyTorch — coBpemenHas 6ubinoreka
aBTOMATHYECKOE BBIYUCIICHHE TPAJUEHTOB Ha |(PpeiMBOpPK) rryOOKOro 00ydeHMs.
Python. Kakyto Oubnuotexy Bbl Oyaete
HCII0JIb30BaTh?

31. ITocraBnena 3amada o0y4yuTh MHOTOCIONHBIN|MeTo 00paTHOTO pacpoCTpaHeHHs
nepuentpoH. Kakoil MeTox BBl MOXKETE|OIHOKH — METO BEIYHCICHUS
UCIOJIb30BAThH? rpajiieHTa, KOTOPbII UCHOIB3YETCs IPU

OOHOBJICHHH BECOB MHOT'OCIIOHHOTO
nepLenTpoHa.

32. Jan Habop nanubix. Heo6xoaumo npoBectu  [ITH TOUKU OyyT ceifuac paboTaTh Kak
KJIaCTEpPU3allUIO0 B COOTBETCTBUU C LEHTPOUIbI HJTU LIEHTPbI KJIACTEPOB,
aJIrOpUTMOM KJactepusanuu K-means. KOTOPBIE MBI COOMpaeMcs

o o 8 .0 CTPYIIIMPOBATH
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Kak Ha3bpIBatoTCs JaHHBIE TOYKHU U U1 YETO
HCIOJIb3YIOTCSI.
33. Ha3zoBuTte npu4mHbI yajaeHue BETOK CokpalieHus penarmmux 1epeBbeB

PEILIAOIIHX IEPEBBEB.

MIPOBOJIAT TSt 0Ope3Ka BKITFOYAET B CeOsI
yJlaJICHHE BETOK, KOTOPBIE HCIOIB3YIOT
(GYHKINU, IMEIOIIHE HU3KYIO
Ba)XHOCTh, TakuM 00pa3oM, yMEHbIIaeM
CIIO)KHOCTB JIepeBa U, TAKHM 00pa3oM,
YBEJIMYMBAEM €TO MPEICKa3aTEeIbHYIO
CHJIY 32 CYET YMCHBIICHUSI
NepEOCHAICHUSL.
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34.

Kakyto ¢pynkuuto B Python nist HacTpoiiku
A7pa MOKHO MCIIOIb30BaTh?

B Python B kauecTBe HACTpOHKHU sapa
MOYKHO HCIIOJIb30BaTh GyHKIuI0 kernel.

35.

Keras 6ubnmoreka ¢ynkiuio B Python st
94ero MOYKHO HCIIOJIb30BATh?

Keras 6ubnmoreka Python mo3Bossier
CO3lIaBaTh MPOTOTHUIIBI, HCCIIEIOBATH U
pa3BepTHIBATH MOJICIIN TIYOOKOTO
00y4YeHHS MHTYUTHBHO TIOHSITHBIM U
ONTHMH3UPOBAHHBIM CITIOCOOOM.

36.

OnumuTe ycaoBUs ONTUMAIBHOTO
rcnoJib3oBanus EM anroputm miid ananusa
JAHHBIX

EM anroput™ noaxoauT AJisl pEIICHUS
3a/1a4 JABYX TUIIOB:

1. 3agaun ¢ HEMTOJIHBIMU JAHHBIMH.

2. 3anauu, B KOTOPbIX y100HO BBOAUTD
CKPBIThIE IIEPEMEHHBIE JIJIS1 YIIPOLICHUS
nojicuera (PyHKIIUH MTPaBIOTIOA00HS.
[IpumMepom Takoit 3aa4i MOYKET
CITY)KUTh KJIACTEPH3aIIHSI.

37.

[lepeuncaure 3a1auu aHanu3a N300pakeHUH
penaemMele ¢ MOMOIIBI0 HEHPOHHBIX CETEH.

3amaun aHanu3a n300pakeHui
peniaeMele ¢ MOMOIIBI HEHPOHHBIX
ceren

1) Knaccudukanms n3odpaxeHuit
2) O6HapyxeHne 00bEKTOB

3) CermeHTanus u300paxeHUs

4) I'ereparus n300paKeHUI

38.

Jist ananmza n300paXkeHrid B HACTOSIIEE
BpEMSI UCTIOJIB3YIOT CBEPTOYHbBIE HEHPOHHBIE
cetu (Convolutional Neural Networks,
ConvNet - CNN). Onummure KpaTKo Mporiece
o0yuenust CNN.

CNN wucnose3yer nporecc 00ydeHus,
YTOOBI YUUTHCS HA HAOOpE TOMEUYEHHBIX
n3o0paxxeHuit. B mpouecce o0yuenus
CEeTH NPEAO0CTABIAETCS BXOJHOE
M300paK€HUE U KeJTaeMblil pe3ynbTar.
3aTeM ceTh KOPPEKTUPYET CBOU
BHYTpPEHHHUE TTapaMeTpbl, YTOObI CBECTU
K MUHUMYMY Pa3HUILy MEXIY
KeJaeMbIM Pe3yJIbTaTOM U
COOCTBEHHBIM MTPOTHO30M. ITOT
MPOIIECC TOBTOPSIETCS IO TEX TOP, MOKa
CETh HE CMOKET TOYHO MPEeICKa3aTh
JKEJIaeMblid pe3yJIbTar.

39.

O06nacTi UCTIONB30BAHMS CBEPTOYHBIX
uetipoceteit (CNN)

Ceeprounsie HelipoHHbIe ceTH (CNN)
— 3TO TUIl HEUPOHHOM CETH, XOPOLIO
MOJIXOAALIMM JUIs 3a7a4 00paboTKU
M300paKCHU, TAKUX KaK
pacno3HaBaHie 00BEKTOB WU
CerMEeHTaIusl.

40.

[Iepeuncirte TOCTOMHCTBA UCTIOJIBb30BAHUS
TpaHchepHOTO 00yUEHUST HEHPOHHBIX CETEH
aHalln3a JaHHbIX.

JI0CTOMHCTBA HUCIIONIB30BAHUS
TpanchepHOTO 00yUYEHUST HEHPOHHBIX
ceTeu:

1. Cokparierre BpeMeHH 00ydeHHsI

2. Yayumienue 00001eHus

3. omnonHuTenbHas nHopManus

4. Pemenue 3a1a4, Isl KOTOPBIX Majo
TAHHBIX

5. Pemienue crnenmanu3upoBaHHbIX
3a1a4
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6. DKOHOMMS PECYPCOB

41.

HpI/IBeI[I/ITe HC MCHEC TpEX 3aaayd aHalln3a
CCTCCTBCHHBIX SA3BIKOB

Tpu mpumMepa MOKHO BBIOPATh U3
JIAHHOT'O CITMCKA 3aJ1a4 aHajIn3a
€CTECTBEHHBIX SI3BIKOB:

- opmupoBaHuE OTBETOB HAa BOMPOCHI
- AHanu3 3MOIMOHATIBLHON OKpPACKH
BBICKA3bIBAaHUH

- Haxoxnmenune Tekcra,
COOTBETCTBYIOIIETO N300paKCHHUIO
- MauHHbIN IepeBo

- Pacno3naBanue peun

- Mopdonorudeckas pazMeTka

- 3Baeuenue CymHocTei

42.

[ToctaBnena 3agaya aBTOMaTHYECKOIO
pacno3HaBaHus TEKCTA HAITMCAHHOTO
HocToeBckum @.M. ¢ HCIOIB30BaHUEM
MallMHHON Mozenu. Kak cokpaTtuts
JUTUTEIIBHOCTB dTana o0y4eHHs MOIeTH?

Bynem ucnonb30BaTh METO
MAIIMHHOTO O0YYEeHHS, TIPU KOTOPOM
MOJIeJTb, pa3paboTaHHast ISl OJTHOU
00J1aCTH, UCTIONB3YETCS B IPYTOM
obractu - TpaHcepHoe 00yUueHue.
BozbMem Moziens 00ydeHHYI0
pacro3HaBaTh TEKCT H JOYYUM €€ Ha
TEKCTe HaMCcaHHOM J[OCTOEBCKUM
.M.

43.

[TocTaBnena 3amaya BEIOpaTh BUJT HEHPOCETH
JUIS IOCTPOCHUSI MOJIETTU C HU3KUM YPOBHEM
OIIHUOOK MPH PEIICHUU CII0KHOM 3a/1auu.

Jlnst pemieHus OoAONUIET HEMPOHHAS
CEeTh U3 HECKOJBKUX CIIOEB
MCKYCCTBEHHBIX HEHPOHOB, KOTOpHIE
CBSI3aHBI MEX]y COOOH, UTO MO3BOJISIET
JaHHBIM [IEPEMEIIATHCS 110 CETH
«pacmpeeNieHHbIM» 00pa3oMm,
HaTpuMep CBEpTOYHbIE HEHPOHHBIE
cet (CNN) winu pekyppeHTHbIE
HeripoHHbIe ceTH (RNN).

44,

OcoGenHocty PekyppeHTHBIX HEHPOHHBIX
cereit (RNN).

RNN o6nagaroT ciocoOHOCThIO
3aIIOMHHATH MPEIBITYIIIE BXOTHBIE
JaHHBIE U «3aIOMUHATH» UHHOPMAIUIO
C TEYCHHUEM BPEMEHH, YTO MO3BOJISET
UM JIy4Ille Pacro3HaBaTh
3aKOHOMEPHOCTH, BO3HUKAIOIIINE B
Te4eHue 0oJee IITUTETbHBIX
nHTEpBanoB BpemeHu. RNN
CTPYKTYpPUPOBAHBI KaK
[IOCJIEZI0BATEIBHOCTD «BOPOT», KOTOPHIE
00pabaThIBalOT BXOJAHbBIC JaHHEIE,
9TOOBI TOMOYb CO3/1aTh MPOTHO3. RNN
MO>KHO HCTIOIB30BaTh [ 3314,
CBSI3aHHBIX C KIacCU(pUKAIUCH,
perpeccuei wiu reuepanuein
rocienoBarenpHocTed. HekoTopele u3
HauboJee MOMyJISPHBIX MPUIOKESHHHA
RNN BkirogarotT 06paboTKy
€CTECTBEHHOT'O S3bIKa, aHAIIN3
HACTPOEHUH U 00pabOTKY 3BYKa.
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3a/1aHus

45. [Tpu aHanm3e UCXOAHBIX JaHHBIX B Python Meanana
NOJy4yru rpaduk «Smuk ¢ ycamm»

IIOKA3aHHBIN HA pUCYHKE. XapaKTepUCTUKA
«Slmuka ¢ ycamm» o ?.
—
l
,

46. [TosicHuTe YTO O3HAYAET CUHTE3 IIpMEHUTENBHO K HCKYCCTBEHHOMY
MPUMEHUTEIBHO K HCKYCCTBEHHOMY MHTEJJIEKTY CUHTE3 03Ha4yaeT
UHTEJJIEKTY. TeHEpaLUIO IPAMOTHOIO TEKCTA.

47. [TosicHuTe 4TO O3HAYAET aHAIN3 [IpMEeHUTENBHO K UCKYCCTBEHHOMY
IIPUMEHUTEIBHO K HCKYCCTBEHHOMY UHTEJJIEKTY aHaJIu3 03Ha4aeT
UHTEJJIEKTY. MIOHMMAHHUE SI3bIKa

48. KpoTko onumunTe NoHATHE MAIIMHHOTO FastText HerimyOokasi apxuTeKkTypa
oOyuenus FastText. HEWPOHHOW CETH, UCITONIB3YETCS B BUJIE

6ubMoTeKH, coaepKalien
pe100y4YeHHbIE TOTOBbIE BEKTOPHBIE
IIPEICTABIICHUS CJIOB U
KJIacCU(PUKATOPa, TO €CTh AITOPUTM
MAaIlIMHHOTO 00y4YeHHs pa30uBaIOLINIA
CJIOBA Ha KJIACCHI.

49. IlocTaBnena 3agada nepeBoja ¢ OAHOrO si3bIka|Moieab HEMPOHHOIO MAIIMHHOTO
Ha IPyroil ¢ MOMOUIbI0 MOJIEIH HEUPOHHOTO |[I€PEBOJIa COCTOUT U3 KOJUPYIOLIETO
MalIMHHOIO IEPEBOJA, T.€. IPUHUMAET HA  |KOMIIOHEHTA, AEKOIUPYIOLIETO
BXO/JI IPEIOKEHHE HA OJTHOM SI3bIKE U KOMITOHEHTA U CBSI3U MEX1y HUMH.
BBIBOJIUT IIPEUIOKEHUE HA APYTOM.

[IpuBennTe mpumep cocraBa MOJAEIU
HEHPOHHOI'0 MAIIMHHOTO NIEPEBOJA.
50. Koxkoit meTon mammHHOTO 00y4eHre MOKHO |Eciu Monmens cpenbl HEeu3BeCTHa,

WCIIOJIb30BATh TIPU HEU3BECTHOU MOJICITU
Cpepl.

ucnons3ytor Monre-Kapio
MoeupoBanue (MeTo 1 rryookoro Q-
o0yJeHus1).
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