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1. HEPEYEHD PE3VYJIbTATOB OBYYEHMUS 110 JUCHUIIJINHE

B pesynbrare OCBOEHHS AMCHUIUIMHBI Yy OOyYaromIUXcsi JOJDKHBI OBITH CPOPMUPOBAHBI
ciemyromue o0nenpoecCHOHATbLHBIC KOMIIETSHITMH U TTPO()eCcCHOHAIBHBIC KOMIICTCHIIUH:

HanmenoBanme KOMIICTCHIIN

Ko xommierennuu

VYpaiieHue MporpaMMHO- anapaTHbIMU CPEACTBAMU
MH(OOPMAITMOHHBIX CITYKO HHPOKOMMYHUKAITMOHHOU CUCTEMBI

OpraHu3aIu

I1K-1

(hopMUPYIOLIUX 3TU KOMIIETEHIINU coriacHo yueOHomMy miany OITOIT

MMPOI'PAMMBI
Jlannass ydeOHas JAUCHUIUIMHA OTHOCUTCS K O0Os3aTeNbHOW YacTH 00pa3oBaTelbHOM
nporpaMmsbl 09.03.01 «MHpopMaTHKa U BEIYUCIUTEIbHAS TEXHUKA.
B rtabmuue 1 mpencraBieH nepeueHb KOMIETEHLMH C YKa3aHMEM Ie€peuHs AUCLMILINH,

2. MECTO JUCIHHUATILINHBI B CTPYKTYPE OBPA3OBATEJILHOM

Tabmmma 1
Kon HaunmenoBanue [IpenmecTByromme [Tocnenytromue
KOMIIETCHIIMU | KOMIIETEHIINH, JCIUTUINHBI, JIACIIUTUINHBI,
dbopmupyemoii B pamkax | GopMuUpyOIIHe bopMupytomre yKazaHHYIO
OCBOCHUS JUCHHUILINHBI YKa3aHHYIO KOMIIETEHIIO
KOMIIETCHITAIO
IK-1 YrpasieHue nporpaMMHO- MonenupoBaHue Hanexuocts cucrem
anmapaTHBIMU CPEICTBAME OrnepartnoHHbIC ONeKTPOHHBIN OM3HEC

WH(POPMAITHIOHHBIX CITYXKO
WH(POKOMMYHHUKAIIMOHHON

CHUCTEMBI OpTraHu3aluu

cucteMbl Linux u
CHCTEMBI peabHOTO
BpEMEHHU

CucremHoe
MIPOrpaMMHOE
obecrieueHune

baz3oBrIc TEXHOTOrNN 1
TIPOIIECCHI

MuxkpomnpolieccopHbie
CUCTEMBI

[IpoexTupoBanue
BBIYUCIIUTENbHBIX CUCTEM U
KOMILJIEKCOB

Hayuno nccnenoBarenbckas
pabora

Amnanu3 uHQOpPMaIMOHHBIX
IIPOCKTOB

KopnopatupHsbie
nH(OpMAIIOHHBIC
cucrembl/KoHCTpyrpoBaHue
MOJyJEH U cucTeM
IIpousBoxncTBEHHAs IPAKTHKA.
Texnonornyeckas (IPOEKTHO-
TEXHOJIOTMYECKas) IPAKTUKA
[IpenauniuomMHas npakTHKa
3amumTa BBITYCKHOU
KBaJTU()UKAITMOHHOW PabOTHI,
BKJIIOYasi IOArOTOBKY K
MPOLIEAYPE 3aILUTHI U
POLIEAYPY 3aLIUTHI

* B KauecTBe dTarna (GopMHUPOBaHMS KOMIIETEHIINH MCIOIB3YIOTCS HOMEpa CEMECTPOB corylacHo yde6Horo rrana OITOIT




[lepedens MmIaHUPYEMBIX PE3YAbTaTOB OOYYEHHS, COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMH
OCBOEHHSI OCHOBHOH MpO(eCCHOHATBLHONW 00pa30BaTebHON MPOTpaMMbI HalpaBlIeHHUs TIOATOTOBKH,

NpeACTaBiIeH B Tabnue:

Ko n HaumeHoBanue
KOMIIETEHIINU

KOI[ 1 HAMMCHOBAHUC MHAUKATOpA JOCTUKCHUS KOMIICTCHIIUN

[IK-1. Ynpasnenue
MPOrpaMMHO- armapaTHbIMU
cpencTBaMu
WH(POPMAIMOHHBIX CITYXKO0
WH(POKOMMYHHUKAIIMOHHON
CHCTEMBI OpraHHU3aliH

[IK-1.1. Inanupyer apxuTekTypy ¥ (PyHKIMOHUPOBAHUE aATMIAPATHBIX,
pOrpaMMHBIX U MPOTPaMMHO-ANIaPATHBIX CPEACTB MH(OPMAIIMOHHBIX
CITy’k0 MH(POKOMMYHUKAIIMOHHON CHCTEMBbI OPraHu3aluu

[IK-1.3. YuacTByeT B IpOEKTHPOBAHNUU IIPOrPaMMHO- aIlMapaTHBIX CPE/ICTB
UH(POPMAIMOHHBIX CITY)0 NHPOKOMMYHUKAIIMOHHON CHCTEMBI OpraHU3alluu
[IK-1.4. YyactByeT B KOHUTYPHPOBAHUH, YITPABICHUH, BOCCTAHOBIICHHS
paboTocrocoOHOCTH MPOrpaMMHO- amapaTHBIX CPEACTB MHHOPMAIIMOHHBIX
CITy’k0 MH(POKOMMYHUKAIIMOHHON CHCTEMbI OPTaHU3aIUN




3. OFBEM JUCIHUILIMHBI 1 BUJIbl YYEGHOM PABOThBI
OYHAS ®OPMA OBYYEHUA

Bua yueOHol# padoThl Bcero Cemectp
5 6
OO0uasi Tpy10€éMKOCTb AU CHUNIIMHBI 252 gac 108 gac 144 gac
7 3.e. 3 3.e. 4 3.e.
KonTtakTHas padoTra ¢ mpenoaaBarejeM (BCero) 92 32 64
B ToMm uncne:
Jlexuun 48 16 32
[TpakTrueckue / ceMHHAPCKUE 3aHSATHUS - - -
JIabopaTopHbIe 3aHATHS 48 16 32
Koncynprannn - - -
CamocTosiTeJibHasi padoTa (Bcero) 120 76 44
B mom yucne (ecau ecmw):
Kypcosoui npoexm / paboma - -
Pacuemno-epagpuueckas paboma - - -
Koumponvuas paboma - - -
Pegpepam / scce / ooknao - - -
Unoe 120 76 44
Bua npomexyToyHOM aTTecTanuM (3a4eT, IK3aMeH) DK3aMeH 3auer DK3aMeH
(36) (36)
3AOQOYHAS ®OPMA OBYYEHMUSA
Bua yueOHoi padoThI Bcero Cemectp
3 4
O0mast Tpy10éMKOCTb JUCUMIIIIMHBI 252 ygac 108 gac 144 gac
7 3.e. 33.e. 4 3.e.
KonTakTHas pa6ora ¢ npenojaBartejeM (Bcero) 24 8 16
B ToMm uucie:
Jlexkun 12 4 8
[IpakTuveckue / CEMUHAPCKUE 3aHSATHUS - - -
JIaGopatopHble 3aHATHS 12 4 8
Koncynpranuu - - -
CamocrosiTesqibHasi padora (Bcero) 192 100 92
B mom uucne (eciu ecms):
Kypcosoii npoexm / paboma - -
Pacuemno-epagpuueckas paboma - - -
Konmponvuas paboma - - -
Pegepam / scce / doxnao - - -
Hnoe 192 100 92




Bua yueOHo# padoThl Bcero Cemectp
3 4
Buja npomexyTouHoii aTTecTanuu (3a4eT, IK3aMeH) DK3ameH 3ager DK3ameH
(36) (36)
OUYHO-3A0YHASA ®OPMA OBYUYEHMU S
Bua yueOHol# padoThI Bcero Cemectp
3 4
OO0uasi Tpy10€éMKOCTb AU CHUNIIMHBI 252 gac 108 gac 144 gac
7 3.e. 3 3.e. 4 3.e.
KonTtakTHas padoTa ¢ npenoaaBareieM (BCero) 48 16 32
B ToMm unce:
Jleximn 24 8 16
[TpakTryueckue / cCeMHHAPCKUE 3aHATHUS - - -
JlabopaTopHbIe 3aHATHS 24 8 16
Koncynprannn - - -
CamocTosiTeJibHasi padoTa (Bcero) 168 92 76
B mom yucne (echu ecmw):
Kypcosoui npoexm / paboma - -
Pacuemno-epagpuueckas paboma - - -
Koumponvuas paboma - - -
Pegpepam / acce / ooknao - - -
HUnoe 168 92 76
Bua npomexyTouHO# aTTecTanuM (3a4eT, IK3aMeH) DK3aMeH 3auer DK3aMeH
(36) (36)
4. CTPYKTYPA U COAEPKXAHUE NNCHUII/INHBI
4.1. KAJIEHIAPHO-TEMATHYECKOE IIJTAHUPOBAHUE
OYHASA ®OPMA OBYUEHMUSA
No KonnuecTBo yacoB Ha
i/ Tena npakTUYecKue | jgadbopa | caMmoCToATe
i JCKIMHM | /CEMHHAPCKUE | TOPHBIC JIBHYIO
3aHATUS 3aHATUSL | pabory
1 | Pasnen 1. MHTennexTyaibHbIe 8 8 30
CUCTEMBI U TEXHOJIOTUU
Tema 1.1. OcHOBHBIE 3TaIbI U
HaIpaBJICHUS HCCIICI0BaHUIT B
o0nacTu cuctem
HCKYCCTBEHHOTO MHTEIUICKTa
2 | Tema 1.2. I[IporpammMmHBbIe 8 8 46
KOMILJIEKCHI PEIICHUS




HWHTCJUICKTYAJIbHBIX 3ada4

Wtoro 16 16 76
3 | Pa3nen 2. CucreMbl 16 16 22
HCKYCCTBCHHOTO MHTEJUICKTA
Tema 2.1 Beeneuue B
MCKYCCTBCHHBIN MHTEIUICKT U
OCHOBHBIE METOJIbI MAITUHHOTO
oOydeHus 1t paboThI ¢
TaOJIMYHBIMU JTAHHBIMU
4 | Tema 2.2 CucteMsl IITyOOKOTO 8 8 11
o0yueHus
5 | Tema 2.3 OGyuenue ¢ 8 8 11
IO IKPETUICHUEM
Hroro 32 32 44
3AOYHASN ®OPMA OBYUEHMUSA
Ne KonmnuecTBo yacoB Ha
n/ Tena IpakTUYEeCKUe | Jlabopa | cCamoCTOosITe
I JIEKIMHU | /CEMUHAPCKUE | TOPHBIE JIBHYIO
3aHATUA 3aHATHUA pa60Ty
1 | Pa3nea 1. UHTENMNEKTYaIBHBIE 2 2 40
CHCTEMBI U TEXHOJIOTUU
Tema 1.1. OcHOBHBIE 3TaNBI U
HaIpaBJICHUS HCCIICIOBaHUI B
obnactu cuctem
MCKYCCTBEHHOTO MHTEIUICKTA
2 | Tema 1.2. IlporpammHbIe 2 2 60
KOMIUIEKCBI PEIICHHS
WHTEIJUICKTYaIbHBIX 33134
Hroro 4 4 100
3 | Pasmen 2. CucreMsl 4 4 46
HCKYCCTBEHHOTO MHTEIIICKTA
Tema 2.1 Beenenue B
WCKYCCTBEHHBIN UHTEIICKT U
OCHOBHBIC METO/Ibl MAITUHHOTO
oOy4eHust st paboThI ¢
TaOJIMYHBIMU JJAHHBIMHU
4 | Tema 2.2 CucreMsl IITyOOKOTO 2 2 23
o0y4eHus
5 | Tema 2.3 OGyuenue ¢ 2 2 23
MOJIKPETUICHUEM
Hroro 8 8 92

OYHO-3A0YHASA ®OPMA OBYYEHUA

Tema

KonnuecTBO YacoB Ha




/ npakTUdeckue | jJabopa | caMOCTOsITe

I JIEKIUHU | /CEMUHAPCKUE | TOPHBIE JIBHYO
3aHATUSA 3aHATHS | pabory
1 | Pa3zpen 1. HTennexryaabHbIE 4 4 36

CHUCTEMBI U TEXHOJIOTHH
Tema 1.1. OcHOBHEBIC dTaNbI U
HAIIPABJICHUS UCCIIEJOBAHUH B
00JIaCTH CHUCTEM
HCKYCCTBCHHOTO MHTEJUICKTA
2 | Tema 1.2. [IporpammMHBIe 4 4 56
KOMITJIEKCHI PEIICHUS
WHTEJUICKTYAIBHBIX 32129
Hroro 8 8 92
3 | Pa3umex 2. CucteMbl 8 8 38
HCKYCCTBCHHOTO MHTEJUICKTA
Tema 2.1 Beenenue B
WCKYCCTBCHHBIH MHTEJUICKT U
OCHOBHBIE METO/IbI MAIITUHHOTO
oOy4eHust Ju1st paboThI ¢
TaOJUYHBIMA TAHHBIMH

4 | Tema 2.2 Cucrtemsl IIyOOKOTO 4 4 19
o0yueHus
5 | Tema 2.3 OGyuenue ¢ 4 4 19
HOAKPEIICHHEM
Htoro 16 16 76

4.2. KPATKOE COAEPKAHMUME JIEKHHUOHHOI'O KYPCA

Paznen 1. UaTE/NIEKTYaJIbHBIE CHCTEMbI U TEXHOJIOTHU

Tema 1.1. OcHoBHble 3Tanbl W HANPABJEHUS WCCIEIOBAHUI B 00JaCTH CHCTEM
HCKYCCTBEHHOI0 MHTEJJIEKTA
Drarbl pa3BUTHS CHCTEM HCKyccTBeHHOTO HHTEIIekTa (CUIN)
OcHOBHBIE HaNpaBJICHUS Pa3BUTHS UCCIIEIOBAHUS B 00JIACTH CUCTEM UCKYCCTBEHHOTO MHTEIICKTA
HelipoOronornueckuii moaxo;n
CucTeMbl 0OCHOBaHHBIC HAa 3HAHUIX
W3Bneuenue 3HaHUU
HNuTterpanms 3HaHuit
ba3bw1 3Hanui
CrpyKTypa CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTa
Apxurexrypa CUU
Merononorus nocrpoenus CUN
Okcneptable (OC) kak Bug CUN
OOwas cTpykTypa u cxema QpyHKIHMoHupoBaHus JC
[IpencraBnenne 3nanuii. OcHoBHbIE OHATUA. CocTaB 3Hanuil CUN. Opranusanus 3nannii CUN.
Mopenu npencraBieHus 3HAHUN
[IpencraBnennie 3HaHUN ¢ TOMOIIBIO CUCTEMBI MPOAYKIIUU
Cy0-TeXHOIOTUY UCKYCCTBEHHOTO MHTEIIEKTa
Cranpapt 1S pelieHus 3aa4 aHaan3a JaHHbIX. Poyin ydacTHUKOB B MPOEKTaxX MO aHAJIU3y JaHHBIX
Buenpenue cucrem MammHHOTO OOYYEHHSI B «OTPACIIN»: KITFOYEBbIE MPUMEPHI HcToab3oBanus MU
B OTPACTH (KEHChI)

Tema 2: IIporpaMMHBbIe KOMILJIEKCHI PellIeHUs] HHTEJIEKTYaJIbHbIX 3214




Cucrempl IPOAYKINHU. YIIPABIEHUE BHIBOJIOM B IIPOJYKLIUOHHOW CUCTEMBI

CHHTaKcuC U CEMaHTHKa JOTMKU peaukaroB. Jlornueckue Mozenu. JIoruka npequkaroB Kak
¢dbopma nipeacTabieHus 3HaHuH. [IpecTapneHe 3HAaHUI ¢ TTIOMOIIBIO JIOTUKH MTPETUKATOB.
Texnonoruu ManunynupoBanus 3Hanussmu CUU

IIporpaMMHbIE€ KOMIUIEKCHI PEILICHUS] HHTEIUICKTYaJIbHbIX 3a10a4

EcrecTBeHHO-SI3BIKOBBIE TPOTPaMMBbI

[IpencraBnenue 3nanmii ppeiiMamu 1 BbIBOA Ha (ppeiimax. Teopus ppeiimoB. Moaenu
npeacTaBieHus 3HaHui ppeiimamu. Teopus GppeliMmoB. Mojienu npecTaBiIcHus 3SHAHUNA 1 BBIBOJ] HA
bpeiimax.

OcHOBHBIE TIOJIOKEHUS HeYeTKOU JoTukH. [IpeacraBienre 3HaHui U BEIBOJ B MOJICIISIX HEUETKOM
Joruky. IIporpaMMHbIe KOMIUIEKCHI

OcHOBBI IPOrpaMMUPOBaHUS AJIS 33]a4 aHAIM3a JaHHbIX. V3yueHue oTaenbHbIX HalpaBiIeHUH
aHaIM3a JaHHBIX

3anaua kiaaccupukanui. AHcaMOIn MoJieneld MalllnHHOTO 00y4YeHus s 3aJ1a4M KiaccuduKanuu
Hetiponnsie cetu. [71ybokue HelipOHHBIE CETH (KOMIIBIOTEPHOE 3peHHE, pa300p €CTECTBEHHOTO
SI3bIKA, aHAIN3 TAOJIMYHBIX TaHHBIX)

Knactepuzauus u apyrue 3agaqu o0y4eHusl.

3amaun paboTHI ¢ MOCIEN0BATEIFHBIME TaHHBIMHU, 00pa00TKa €CTECTBEHHOTO SI3bIKa
PexomenparensHble cuctemMsl. OnpenesieHne Ba)KHOCTH TPU3HAKOB U CHIKEHUE PAa3MEPHOCTH

Pasznen 2. CucteMbl HICKyCCTBEHHOTO MHTEIIJIEKTA

Tema 2.1 BBeieHne B HCKYCCTBEHHBIN MHTEJJIEKT U OCHOBHbIE€ METOIbl MAIIIMHHOIO
00yuyeHus 111 padoThl ¢ TAOMMYHBIMHA JAHHBIMU
OcHoBHBIE 337]a4H CUCTEM UCKYCCTBEHHOTo HHTeekTa. Kinaccudukanus, knactepusanus,
perpeccusi. Tumnbl MAIMHHOTO OOYYEHHUS: C YUUTENIEeM, 03 YUUTENs], C YACTUUHBIM MPUBJICYCHHEM
yuuTens, o0ydeHue ¢ MOAKPEIJICHHUEM.
Knaccuduxkarus Ha npumepe anropurma k-ommkaitmmx coceneit (kNN) [OmmuonansHo: BeicTpbrit
MOMCK OMIKAUIUX coceneit.|. MeTpuKu OleHKH KiIacCUu(UKAIMK: TTOJIHOTa, TOYHOCTh, F1, ROC,
AUC. BanuparmmonHnast u TectoBasi Beioopka. Kpocc-Banumanus. Pabora ¢ kareropuaibHbIMH
MIPU3HAKaAMHU.
Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koadduniueHT nerepMuHaImm.
Jluneiinas perpeccusi, moIMHOMHaNbHas perpeccus. [lepeoOyuenue u perynsapuzanus, rpeOHeBast
perpeccusi, LASSO, Elastic Net.
Jluneiinble Moaenu A kKiaccudukanuu. [lepuentpon, gorucTuyeckas perpeccus, MoJIHOCBSI3HbIE
HEHpPOHHBIE CETH, CTOXaCTUYECKUN IPaTUECHTHBIN CIIYCK U 00paTHOE pacIpoCTpaHeHHE I'PaJUeHTa.
Perynspu3zanus TMHEHHBIX MOJIeNel Ki1acCU(PUKAITUUH.
Knacrepusanus. k-means, k-means++, DBSCAN, armomepariBHasi Kiactepusanus. MeTpuku
OLIEHKH KJIaCTEepU3aI1U.
ANTOpUTMBI, OCHOBAaHHBIE Ha IPUMEHEHUH pelIaoluX 1epeBbeB. Kputepuu pasneneHus ysia:
MH(OPMAIMOHHBIN BRIUTPHIII, KpuTepuid JKUHU. AHCAMONIU pelaronuX 1epeBbeB: CIydaiHbIi
JieC, TPaJIUCHTHBIN OyCTHUHT.
Mertoa onopHbIx BekTopoB. [Ipsimas u oOparnas 3amaua. OnpeneneHne OMmopHBIX BEKTOPOB.
SInepHBII TPIOK.
HausHblit OaliecoBckuii kaaccupukarop. MeTobl OLIEHKH paciipeeneHus npusHakoB. EM-
AITOPUTM HA MPUMEPE CMECU TayCCHaH.

Tema 2.2 Cucremsl riy00Koro o0y4eHust
Heiiponnsie cetn. @yHKIIMM OMINOKN HEHPOHHBIX CETel U 00ydeHHE C TOMOIIbIO 00paTHOrO
pacnpocTtpaHenus rpagueHta. [lorsTre 63Tya U SMOXU.
Pabota ¢ n300pakeHUAMH C MOMOIIBI0 HEMPOHHBIX ceTeil. CBepTouHbIe HEHPOHHBIE CETH.
Onepanuu cBepToK, max-pooling. [TomynsipHble apXUTEKTYPhl CBEPTOUHBIX HEHPOHHBIX CETEH:
AlexNet, VGG, Inception (GoogLeNet), ResNet. Tpancdeproe oOyuenue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM S3bIKOM C IIOMOIIIBIO HEHPOHHBIX ceTeil. BekropHbie
npezacTasieHus A Tekcra: word2vec, skipgram, CBOW, fasttext. PekyppeHTHbIe HeHpOHHBIE



cetn, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

Tema 2.3 O0yuyeHnue ¢ noakpenjeHneM
[TousiTus areHTa, Cpebl, COCTOSHUS, IeHCTBUIN 1 Harpaapl. OYHKIUS IEHHOCTH cocTostHus (Value
function) u pynkuus kagecrna aevictus (Qfuntion). OnTUMU3ALKS CTPATETHH C TIOMOIIBIO
MaKCUMM3aIuu (GYHKIHMA HEHHOCTH U KadecTBa. Q-o0yueHue.
I'mybokoe oOyuenue ¢ moakpermieaueM. Deep Q-Networks, Actor-critic.
Just yposus sxcnieptabiii: REINFORCE, A2C, PPO, DDPG.

4.3. TEMATHKA JJABOPATOPHBIX/TPAKTUYECKHWX 3AHSATUI

Pa3gen 1. MHTemiekryanbHble CUCTEMBI U TEXHOJIOTUN

Tema 1: OcHoOBHBbIe JTanbl M HANpaBJIeHUs HCCIEI0BaHUH B 00JaCTH CHCTEM
HCKYCCTBEHHOT'0 MHTEJLJIeKTa

JladoparopHuas pa6ora 1.1. CoctaB 3HaHUIA U CTTOCOOBI UX MPEACTABICHUS. YIIPABIISIFOITUI
MexaHu3M. OObACHUTENbHBIE CIOCOOHOCTU

JladoparopHuas pa6ora 1.2. HeiiponiogoOubie cTpykTypbl. CHCTEMBI THIIA TIEPIIETITPOHOB.

JlaboparopHnas padora 1.3. Cuctembl KOTHUTUBHOU Ipaduku. HTENIEKTyalbHbIE€ CUCTEMBI.
OO0yyaronime CUCTEMBI

JlaboparopHas padora 1.4. VIHTemiekTyaabHbIi HHTEp(Ec: TUHIBUCTUYECKUN TPOLIECCOD,
aHaJIu3 U CUHTE3 PeyH.

Tema 2: IIporpaMMHBbIe KOMILJIEKCHI PellIEeHHS] HHTELJIEKTYAJIbHBbIX 32124

JlaGoparopHnasi padora 2.1. OHTOJIOTHSI U OHTOJIOTHYECKHE CUCTEMBI. CUCTEMBI M CPEICTBA
MIPEJICTaBICHUS OHTOJIOTMUECKUX 3HAHUH.

JlaGoparTopHasi padora 2.2. OHTOJIOTHH KaK anmapaT MOACIIUPOBAHUS CUCTEMbI 3HAHU.
Mertoapbl MpeaCcTaBIeHUsI OHTOJIOTUI

JlaGoparTopHnasi padora 2.3. [IporpaMMHbIe peann3aii HEYETKOM JOTUKHU

JlaGopaTopHasi padora 2.4. [IporpamMmmubie peanuzannu anroputMoB Mamaanu, CymxeHo

JlaGopaTopHasi padora 2.5. [IporpamMmmubie peanuzannu anroputMoB [lykamoro, Jlapcena

Pasnen 2. CucreMbl HCKYCCTBEHHOT0 MHTEJJIEKTA

Tema 2.1 BBeneHne B HCKYCCTBEHHbI MHTE/JIEKT M OCHOBHbIE METOAbl MAIIMHHOIO
00yuyeHus JJisi padoThbl ¢ TAOTHMYHBIMHA JAHHBIMU

JladoparopHasi pa6ora 1.1 Metoasl paboThl ¢ Tabnuiamu B Python. Arperamnus u
BHU3yaJln3alys JaHHBIX. [[poBeeHre nepBUYHOTO aHAIN3a TaHHBIX

JladopaTopHasi pa6ora 1.2 Vcnonp3oBaHue U CpaBHEHUE AITOPUTMOB KJIIACCU(PUKAITHN
kNN, pemaromiue aepeBbes U UX aHCaMOJIH, IOTUCTHYECKask Perpeccusl.

JladopaTopHas padora 1.3 Mcronp3oBaHue U OlEHKA alropuT™MOB perpeccun. [logdop
ONTUMAJILHBIX MTAPAMETPOB PETPECCHH.

JladopaTopHas padora 1.4 OnTuMHu3alMOHHBIC 3a/1a4u U uX pemeHus. [logdbop
TUIeprapaMeTpoB allfTOPUTMA C TIOMOIIBIO METOJI0B ONITUMHU3AIIHH.

IIpakTnyeckas padora 1.1 [IporpaMMHO-anrOpUTMHUYECKOE OCBOCHHE MaTepuraia
Mertoab! 6e3rpaiueHTHON ONTUMH3AIMH: CITy4ailHbIi MOuCK, hill climb, oTxur, reneTnyeckuii
QJIITOPUTM.

Tema 2.2 CucreMsbl Iy00KOro 00y4eHust

JlaGopaTopHas padora 2.1 Knaccudukarus nzobpaxenuil u TpancpepHoe odbydeHue
JlaGopaTopHasi padora 2.2 PaGoTa ¢ TeKCTaMU M UX BEKTOPHBIMH MPEICTaBIECHUSIMI TEKCTOB
IIpakTnuyeckas padora 2.1 IIporpaMMHO-aJITOPUTMUUECKOE OCBOCHUE MaTeprala

Tema 2.3 O0yuenne ¢ noakpenjeHneM
Jla6opaTropHas padora 3.1 [Ipumenenue Q-Networks 1715 perieHus poCThIX OKPYKEHHUH.
IpakTuyeckas padora 3.1 [IporpaMMHO-aITOPUTMUYECKOE OCBOCHHE MaTepuaia



5. IIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA J1JIsA
CAMOCTOSTEJABHON PABOTHI OBYYAIOIIINXCHA

5.1 OcHoBHasi 1uTEepaTypa

Cmanxesuy, JI. A. VIHTeNneKTyanbHble CUCTEMBI U TEXHOJIOTHUH : YUEOHUK U MIPAKTUKYM AJIS
By3oB/ JI. A. CrankeBnu. — Mocksa : M3pmarensctBo IOpaiit, 2022. — 397 c. — (Boicmiee
oOpazoBanue). — ISBN 978-5-534-02126-4. — Tekct : onexrponHsid // OOpa3zoBarenbHas
wiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489694

Kyopseyes, B. b. VHtennekryaibHble CHCTEMBI : Y4COHMK M TPAKTHKyM Uil BY30B /

B. B. KynpsiBues, O.D.TacanoB, A. C.Ilogkona3uH. — 2-¢ u3d., uchop. W jgoi. — MOCKBa :
WznarenscTBo FOpaiit, 2022. — 165 ¢. — (Bwicmee o6pazosanue). — ISBN 978-5-534-07779-7.
— Tekcr : onexrponnsii // OOpasoBarenbHast 1atrdopma  FOpaiitr  [caift]. —

URL: https://urait.ru/bcode/491107

5.2 lonosiHuTEILHAS JIUTEpaTypa

Beccmepmuwiii, U. A. VIaTennekTyanbHble CHCTEMBI : YUeOHMK W TMPAKTUKYM i BY30B /
U. A. beccmeptuniii, A. b. Hyrymanosa, A. B.IlnaronoB. — Mocksa : WznmarensctBo FOpaiiT,
2022. — 243 c. — (Bricmiee oopaszoBanue). — ISBN 978-5-534-01042-8. — TekcrT : 37eKTPOHHBIH
/I ObpazoBarenbHas miardopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/490020

Hazapos, /[. M. VIHTennekryadbHbIE CHCTEMBI: OCHOBBI TEOPHHM HEYETKHUX MHOXKECTB .

yaeOHOe mocobme st By3oB/ JI. M. Hazapos, JI. K. KonsimeBa. — 3-¢ u3j., ucnp. ¥ J0m. —
Mocksa : UzngarensctBo FOpaiit, 2022. — 186 ¢. — (Bricmiee oOpaszoBanne). — ISBN 978-5-534-
07496-3. — Tekct : omekrpoHHblii // OOpa3oBarenbHas tiatdopma HOpaiiTt [caiit]. —

URL: https://urait.ru/bcode/492333

Boponos, M. B. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA : YIEOHUK U MPAKTHKYM JIJIS BY30B /
M. B. Boponos, B. U. ITumenoB, WM. A. HebaeB. — Mocksa : M3zmarensctBo IOpaiit, 2022. —
256 c. — (Boicmee o6OpazoBanue). — ISBN 978-5-534-14916-6. — Tekct : 2neKTpoHHBIA //
Oopazosarenphas miardopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/485440

5.3. Pecypchbl uHGOPMANIMOHHO-KOMMYHUKAIIMOHHOM ceTH «AHTepHET»

Anpec MaTtepHeT pecypca Hassanue UHTepHET pecypca Pexxum nocryna

WuTepHeT-yHUBEpCUTET HH()OPMAITHOHHBIX

http://intuit.ru/ . CBOOOIHBIN
TEXHOJIOTUI
. Caiit xxypHalla «BeCTHHK KOMITBIOTEPHBIX .
http://vkit.ru/ M vp CBOOOIHEIN
1 MH(POPMAIIMOHHBIX TEXHOJIOTHIi)
CBoOopHas obmienocTymHas
http://ru.wikipedia.org/. MYJIBTUA3BIYHAS YHUBEPCAIbHAS HHTEPHET- CBOOOIHBIN

SHIAKIIONIEIUS

6. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOLINUXCA

Z[I/ICLII/IHJ'II/IHa ((HHTCJIJIGKTyaJIBHBIe CHCTEMbI U TEXHOJOIMH» NU3YYACTCA B TCUECHUE JIBYX
CCMCCTPOB. HpI/I IUIAaHUPOBAHUU W OpraHu3aluu BPEMCHH, HCO6XOI[I/IMOFO Ha MU3YYCHUC
O6y‘~IaIOIJ_II/IMC$I JAUCHUIIINHBI, HCO6XOI(I/IMO OpUACPKUBATHCA CICAYIOUIUX peKOMCHHaHHﬁ.

B nepuon MeEXKAy CeCCUAMHU CTYACHTBI MOOJDKHBI BCCTH KOHCIICKT HCKHHﬁ, HU3y4yaTb
TCOpeTI/I“IeCKI/Iﬁ Marepuail B COOTBETCTBUHU C nporpaMMoﬁ KypcCa, BBIIIOJHATE HNPCIAIOKCHHBIC
npernoaaBaTeiEM 3aJaHusd JJIs CaMOCTOSATEIbHOM pa6OTLI, TOTOBHUTBHECA K CJa4€ 3a4€Ta M 3K3aMCHa,



https://urait.ru/bcode/489694
https://urait.ru/bcode/491107
https://urait.ru/bcode/490020
https://urait.ru/bcode/492333
https://urait.ru/bcode/485440
http://intuit.ru/
http://vkit.ru/
http://ru.wikipedia.org/

npopadarbIBasi HEOOXOIUMBIN MaTepHall COTJIACHO MEPEYHIO BOTIPOCOB ISl MOJTOTOBKH K 3a4eTy H
9K3aMEHY U CIIUCKY PEKOMEHJ0OBAaHHOM JIUTEPaTyphI.

Brimosnnenue 1abopaTtopHbIX pabOT OTHOCUTCS K YHCITY 00s3aTeNIbHBIX BUAOB padoT. Ilepen
BBITNIOJTHEHHEM PAa0OTHl HEOOXOAMMO BHUMATEIBHO O3HAKOMHUTBCS C TEOPETHUECKHM MaTepHajioM,
MPEJCTaBICHHBIM B METOJMYECKUX YKa3aHMAX K COOTBETCTBYIOLIEH jabopatopHoii padote. [lpu
HEOOXOIMMOCTH MOYKHO BOCIOJIB30BAThCS PEKOMEHIYeMOW JUTepaTypoil. B xone BbINOTHEHUS
paboThl HEOOXOJMMO PYKOBOJCTBOBATHCS TOPSIKOM BBITIOJHEHUS JIAOOPaTOpHOH pabOTHI U
YKa3aHWsIMH TPEToIaBaTelis, MPH 3TOM JOJDKHBI COOIOAATHCS MpaBHJIa TEXHUKH OE30MaCHOCTH.
PesynpTaToM BBITIOSTHEHUST paOOTHI SIBISETCS OTYET, KOTOPBINA JOJDKEH OBITh aKKypaTHO 0(opMIiIeH
Y BBITIOJTHEH B COOTBETCTBUU C TPEOOBAHUSIMHU, IPUBEACHHBIMU B METOIMYECKUX YKA3aHHSIX.

B yka3anHoe mpenosgaBaresnieM BpeMs OOydaromMecs 3allMINAaOT OTYeThl. 3aliuTa
MIPOBOJUTCS B BUJE cOOECeI0OBaHUS MO KOHTPOJBHBIM BOIIPOCAM, IMPUBEICHHBIM B METOJAUYECKUX
ykazaHusx. Kpome Toro, mpenojaBaresib MOXKET 33JaBaTh JONOJHUTEIbHBIE BOIIPOCHI, KacatOUINecs
pe3yJIbTaTOB AKCHEPUMEHTAa, BBIBOJOB IO pe3ysibTaTaM omnblToB M T.I1. K mpomexyTouHoi
aTTeCTallUd JOIYCKAlTCsl 0O0ydaroluecs, BBINOJHUBIIME BCE JIAOOPATOpHBIE pabOTHl U
3alUTUBIINE OTYEThl MO HUM. [Ipum HamuuMM 3aJ0JKEHHOCTH N0 J1abopaTOpHBIM padoTaM, MO
COIJIACOBAHUIO C MIPENOIaBaTeNeM, BO3MOKHA 3aMEHa paOOThI IO BBIIIOJHEHUIO OTUETa Ha pedepar
10 TEME COOTBETCTBYIOLIETO JIAOOPATOPHOTO 3aHATHS € TIOCIEAYIOIIEH €ro 3aluToM.

B TeueHne cemectpa W BO BpeMs CECCUU OCHOBHBIM BHJIOM TIOJATOTOBKH SIBIISIFOTCS
camMocTosiTeNIbHbIe 3aHATUS. OHM BKJIIOYAIOT B ce0sl M3ydeHHEe BOIPOCOB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHOE H3ydeHHe, O(QOpMIIEHHE OTUYETOB M0 JIabopaTOpHBIM paboTaM, KypcoBOe
MIPOEKTUPOBAHKE, a TaK K€ MOJATOTOBKY K POMEXYTOUYHON aTTECTAllUU

Cucrematnueckas paboTa B COOTBETCTBHM C MPOrpaMMOM TUCIUIUIMHBI — YCJIOBHE
YCIIEIIHOTO OCBOCHUS MaTepuaa.

MeToauyeckne peKOMeHAAIUM M0 00YyYeHHUIO JIMI ¢ OrPAHUYEeHHbIMH

BO3MOKHOCTHMM 3/10POBbS U HHBAJIUA0B

OcBoeHHME AMCIUIUTMHBI OOYYaIOIMUMHKCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 370POBBS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMH OOYYarOIIUMHUCS, TaK U B OTACIbHBIX
rpynnax. [IpenmnosnararoTcst crienaibHbIE YCIOBUS IS TTOJTYYCHHS 00pa30BaHUsI 00YJYArOITUMUCS C
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBS.

[Ipodeccopcko-nearornuyeckuii  COCTaB 3HAKOMHTCS C  IICHXOJIOTO-()HU3UO0JIOTHICCKUMU
0COOEHHOCTSIMH OOYYAOIIMXCS MHBAJIUIOB U JIMI[ C OTPAaHUYCHHBIMA BO3MOXHOCTSIMHU 3J10POBBS,
WHIUBUAYAIbHBIMM  MIpOTpaMMaMH  peaOuiauTanuu  WHBaIUMAOB  (mpu  Hamuuumu). llpwm
HEOOXOJUMOCTH OCYIICCTBIISCTCS JOTOJHUTEIbHAS TOJJACPKKA TIPENOJIaBaHusl ThIOTOPaMH,
MICUXO0JIOTaMH, COIIMAIbHBIMU PAaOOTHUKAMH, MPOIIEANIMMHU MOATOTOBKY aCCUCTEHTAMH.

B cootBercTBUM ¢ MeTOaMYECKMMH pexkoMmeHnanusMu MuHoOpHayku PO (yrB. 8 ampens
2014 r. N AK-44/058H) B Kypce mpearnoJyiaraetcsi HCIOJb30BaTh COLMAIbHO-aKTUBHBIE H
pedieKCUBHBIE METOJbl OOYYeHHs, TEXHOJOTHUH COIMOKYIbTYPHONH peabuIuTalMi C IIEeNIbIO
OKa3aHUs TOMOIIM B YCTAHOBIICEHUU TMOJHOLIEHHBIX MEXKIUYHOCTHBIX OTHOIIEGHUN C JIPYyrUMHU
CTYICHTaMH, CO3JaHUHM KOM(MOPTHOTO TICHUXOJOTHUYECKOro KJIMMara B CTYACHYECKOW Tpymie.
[Toxbop u pa3zpaboTka yueOHBIX MaTEPHUATIOB MPOU3BOJATCS C YIETOM MPEIOCTaBICHUS MaTepuaa
B pa3NUYHBIX (opMax: ayAuaabHOW, BU3yalbHOW, C HCIOJHF30BAHUEM CIICIIUAIBHBIX TEXHHUECKUX
CPEICTB ¥ HH(POPMAIIMOHHBIX CUCTEM.

Menuamarepuansl  TakKe CleQyeT HCIONb30BaTh W aJalTUPOBaTh C  Y4ETOM
WHIUBUAYAIbHBIX 0cOOeHHOCTel 00yuenus nuil ¢ OB3.

OcBoenne mucturuimHbel aumamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIB30BAHUEM CPEACTB
oOyueHuss o0OmIEr0 ¥ CHEIHMATbHOTO HA3HAUYEeHHUS (TMEPCOHATBHOTO M KOJUIEKTHBHOTO
WCIOJIb30BaHMUs). MarepuanbHO-TEXHHUECKOe OO0ecleueHre MpeaycMaTpuBaeT MPHUCIIOCOOICHHE
aynuTopuil K HyxaaMm o ¢ OB3.



CDopMa MMPpOBCACHUA aTTCCTAlUU IJId CTYACHTOB-WHBAJIWAOB YCTAHABJIIMBACTCA C YUYCTOM

WHIUBUAYAIBHBIX TICUXO(pu3ndeckux ocobenHocret. [[ns crymentoB ¢ OB3 mpemycmarpuBaeTcs
noctymHas Gpopma mpeaoCcTaBICHHs 3aIaHUH OIIEHOYHBIX CPEJICTB, & IMEHHO:

B IEYATHON WIIM DJIEKTPOHHOU (opme (I JHIl ¢ HAPYIIEHUSMU OTOPHO-IABUTATEIHHOTO
amnmnapara);

B I€YaTHOW (hopMe HITH SJEKTPOHHOH (popMe ¢ YBETHMUSHHBIM MIPU(TOM U KOHTPACTHOCTHIO
(st JTAIL ¢ HAPYIISHUSIMU CITyXa, PeUH, 3PCHUS);

METOJIOM UTEHHUS aCCUCTEHTOM 3aJIaHus BCIIYX (ISl JIUI C HAPYIIEHUSIMH 3PEHUS).
CTYILGHTaM C HHBAJIMJHOCTBIO YBCIIMYMBACTCA BpEMA Ha IIOATOTOBKY OTBCTOB Ha

KOHTpOJIbHBIE BOMPOCHL. JIIsi TakuxX CTYIEHTOB TIpelycMaTpuBaeTcsi JAOCTymHas Qopma
MPEIOCTaBJICHUS OTBETOB HA 33/IaHUsl, @ UMEHHO:

MMCbMEHHO Ha Oymare wiM HaboOpoM OTBETOB Ha KOMIIbIOTEpe (AJIsl JIUI ¢ HapylIEHUSMU
cilyxa, peum);

BBIOOPOM OTBETA U3 BO3MOXKHBIX BApUAHTOB C MCIOJIb30BAHUEM YCIYT ACCUCTEHTA (1711 JIMIL
C HapyILLIEHUSIMU OTIOPHO-ABUIaTEIbHOTO amapara);

YCTHO (7151 JIMLI C HApYLIEHUSIMU 3pEHHSI, OIOPHO-IBUTaTEIbHOTO arnapara).

[Ipn HeoOXoaAMMOCTH JUIsl OOY4YaloIIMXCSl C HMHBAJIMIHOCTBIO MpPOLEAYpa OLEHUBAHUS

PE3YIBTATOB o6yquHs[ MOXKET NPOBOAUTHECA B HECKOJIBKO 3TAIlOB.

7. IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT A1,
INPOI'PAMMHOI'O OBECIIEYEHUSA 1 THOOPMALIMOHHBIX
CIHIPABOYHBIX CUCTEM

AynuTtopus [1s IPOBEACHHS 3aHSITHH JTaOOPATOPHOTO THIIA

Ayn 509

Windows (s akageMHuecKuX opranusanusx, auiensus Microsoft Imagine (panee MSDN AA,
Dream Spark);

Open Office (cBoboanoe I10);

Dkcneprras cucrema FuzzyClips (DEMO Bepcus);

O6omouka nmpoekrupoBanus HeueTkux cucreM CubiCalc (DEMO Bepcus);
HeiipocereBas cucrema Neural Network Wizard» (DEMO Bepcus);
ProjectLibre (cBo6oamnoe I10);

GanttProject (cBoboauoe I10);

Anaconda 3 (Python 3, jupyter 6.3.0) (cBob6oanoe I10).

8. HEOBXOIAUMAS MATEPUAJIBHO-TEXHUYECKAS BA3A

Ay,Z[I/ITOpI/ISI A ITIPOBCACHUA 3aHATHH JCKIOIMOHHOI'O THIIA, 3aHATUMN CEMHHApPCKOI'0 THUIIA,
TPYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYHLT&HHﬁ, TEKYLICTI'O0 KOHTPOJIA U HpOMe)KYTOqHOﬁ
aTTcCTallu.

IlepeyeHb OCHOBHOTO 000PYAOBaHUS:
ayn. b-508: oducnas mebens Ha 18 MecT, JeMOHCTpallMOHHOE 000pyIOBaHMe: TTpoeKkTop — | mT.; 7
IIK ¢ nocrynom B UuTeprer u DUOC.
ayn. b-509: opucnas mebens Ha 18 MecT, IeMOHCTpallMOHHOE 000pyioBaHKe: MpoekTop — 1 mt.; 7
IIK ¢ nocrynom B UuTepreT u DUOC.

Pa3paborumk:
Kadenpa UuCyY JoueHT E.H. I'op0ayeBckasi



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

kapenps UuCyY

(mecmo pabomul) (3aHuMaemas OONAHCHOCHIb) (unuyuanvl, amunus)
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1 IlepeyeHb KOMIETEHIMII ¢ YKa3aHHEM 3TANOB X ()OPMHPOBAHMSA B Ipolecce 0CBOCHUS
o0pa3oBaTe/IbHOM MPOrPaMMbl

OneHounble cpeacTBa pa3paboTaHbl AJis OLICHKH TpodeccrnoHanbHbIX kKoMmereHiuii: [TK-1.
1. IVIAHUPYEMBIE PE3VYJ/IBTATbI OBYUYEHUSA 110 JUCUHUIIJIIMHE

[Imanupyemblie pe3yabTaThl OCBOCHHSI OCHOBHOW TpodeccHoHaabHON 00pa3oBaTenbHOM
nporpammsl (OITOIT) — koMneTeHIuN 00yJarONIUXCs ONMPEACTSIOTCS TPEOOBAHUSAMH CTaHAAPTA TI0
HaMpaBJICHUIO TIOATOTOBKU (CHEIHATbHOCTH) W (OPMHUPYIOTCS B COOTBETCTBHM C MarpHIEH
komneteHiui OIIOII (Tabnuua 2)

[Inanupyemblie pe3yaprarbl 0Oy4eHUs MO JUCHMIUIMHE — 3HAHUS, YMEHUS, HABBIKK U (WJIH)
OTIBIT JIEATEIIBHOCTH, XapaKTepHU3YIOLIUe 3Tanbl (GOpMUPOBaHUS KOMIIETEHIIMN U 00ecreunBaroe
JOCTH)KEHUE TNIAHUPYEMBIX Pe3YJIbTaTOB OCBOECHHUS 00pa30BaTeIbHON MporpaMmbl, GOPMUPYIOTCS B
COOTBETCTBUM ¢ KapTamu kommnereHuuid OITOIT.

Tabmuna 1
Iliianupyembie pe3yabTaThbl 00y4eHHUS 110 JUCHMILINHE
Kox n HammeHoBaHue Kox n HanMeHOBaHHE UHANKATOPA JTOCTHKEHHUSI KOMIIETCHIINU
KOMITETEHITAN
[IK-1. Ympasnenue [IK-1.1. IImaaupyer apXuTeKTypy ¥ QyHKIIMOHUPOBAHUE AMAPATHBIX,
IIPOrPaMMHO- allapaTHbIMU MPOrpaMMHBIX U TIPOrPAaMMHO-AINIAPATHBIX CPEACTB HH(POPMAIIMOHHBIX
CpencTBaMHU ciry’x0 MH(POKOMMYHUKAIIMOHHON CHCTEMBI OPraHNU3aluu
WH(POPMAITMOHHBIX CITYXKO ITIK-1.3. YuacTByeT B MPOCKTUPOBAHUH ITPOTPAMMHO- allllapaTHBIX CPEACTB
MH(POKOMMYHUKAITIOHHON HHPOPMAITMOHHBIX CITY’KO NH()OKOMMYHHKAITMOHHONW CHCTEMBI OpraHU3aIHH
CHCTEMBbI OpraHU3aIIH [IK-1.4. YyactByer B KOH(UTYPUPOBAHHH, YITPABIICHIH, BOCCTAHOBIICHH
PaboTOCTIOCOOHOCTH MTPOTPAMMHO- alllIaPaTHBIX CPEACTB MH(POPMAITMOHHBIX
CITy0 MH(POKOMMYHHUKAITMOHHON CUCTEMBI OpraHu3aIlin

2 Onucanne nmoka3arejieil U KpUTepreB OLlEHMBAHNSI KOMIIETEHIMI HA PA3JIMYHBIX 3TANax uxX
(¢opmupoBanus, onucaHue MK OLleHUBAHUS

Pesynbratel oOyuenuss mo aucuuivinHe «VHTeNIeKTyanbHble CHUCTEMBl U TEXHOJIOTHUH»
HarpasieHus: noarotoBku 09.03.01 «Mudbopmaruka W BBIYUCIUTEIbHAS TEXHUKA» OIMPENCIISIOTCS
MOKa3aTeNIIMU M KPUTEPUSMU OLEHUBAHUS C(HOPMHPOBAHHOCTH KOMIIETEHIMH Ha JTamax HX
(hopMUpOBaHUS IPEICTABICHBI B Ta0I. 2.

Tabmuna 2
Marpuna cooTBeTCTBHS OLIEHOYHBIX CPEJACTB 3aIJIAHMPOBAHHBIM Pe3yJIbTaTaM 00y4eHHus

OrneHouyHbIE CPECTBA
Komnerennuu
Texylmuin KOHTPOJIb [IpoMeXyTOUHBII KOHTPOJIb
Onenounoe Onenounoe OK3aMeH
cpenctso 1 CpencTBo 2 (BOTIpOCHI K
(;1aboparopHbie/mp HK3aMEHY)
AKTUYECKHE
3aJIaHus)
IK-1.1. [K-1.1.
IK-1 IK -1.3. IK -1.3.
IK -1.4. IK -1.4.

IToxa3aresin 1 KpUTEepHH OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMIIETEHIMIA (IIP OMEKyTOYHOT 0
KOHTPOJIfA)




Ha »srame mnpomexyTouyHOW aTTecTaliyd HCIONb3YeTCS CHCTeMa OIEHKH YCIEBAEMOCTU
00yJaroImmxcs, KOTOpasl TO3BOJSET TMPENOJABareio OICHUTh YPOBEHb OCBOCHHS MarepHaia
oOygarommumucs. Kpurepuu oreHuBaHus CPOPMHPOBAHHOCTH TUIAHUPYEMBIX  PE3YIBTATOB
oOydeHwusl (IECKPUITOPOB) IpeacTaBiieHbl B kKapTe kommerenun OITOIT.

dopMa OICHKU 3HAHUM: OICHKA - 5 «OTIUYHO»; 4 «XOpOIIo»; 3 «yIOBIETBOPUTEIHHOY; 2
HEYIOBJIETBOPUTENBHO».  JlabopartopHbie  pabOThI, MpaKTUYECKUE  3aHITHUs,  IPaKTHUKa
OIICHUBAIOTCS: «3aUeT», «He3a4eT». BO3MOKHO MCIOIB30BaHUE OAJITbHO-PEHTHHIOBOM OIICHKH.

HIkaJsia oueHuBaHUA:
«3ayeT» — BBICTABIISIETCS, €CIU CHOPMHUPOBAHHOCTD 3asIBJICHHBIX JECKPUIITOPOB KOMIIETCHIIMA Ha
_51 % wu Gomnee OICHUBACTCSI HE HIDKE «YIOBICTBOPUTEIILHOY» TPU YCIOBHH OTCYTCTBHS KPUTEPHSI
HEYJIOBJIIETBOPUTENLHO». BhICTaBNsIeTCs, KOTJa OOYYarOIIMIICS TOKa3bIBa€T XOPOIIWE 3HAHUSA
M3Y4YEHHOTO Yy4eOHOIro MaTepuaia; CaMOCTOSITENIbHO, JIOTMYHO M IOCJEI0BaTeNIbHO H3Jaraer u
WHTEPIPETUPYET MaTepuaibl ydeOHOTO Kypca; IMOJTHOCTBIO PACKPBIBAET CMBICT MPEAIaracMoro
BOIIPOCA; BIAJCET OCHOBHBIMH TEPMUHAMH U TOHITHSMHU W3YYEHHOTO KypcCa; IMOKa3bIBAET YMEHUE
MEePENIOKUTH TEOPETUUECKHUE 3HAHUS Ha TIPEIOIaraéMblil TPaKTUIECKUMA OTIBIT.
«OTAMYHO» — BBICTABIIAETCS, €CITU C(HOPMUPOBAHHOCTD 3asBICHHBIX JECKPUITOPOB KOMITETCHIIUMA
85 % Oonee (B coorBercTBUM ¢ Kapramu komrmeteHIud OITOIT) oreHuBaeTcss KpUTEPUSIMHU
«XOPOILIO» U «OTJIUYHO», MPH YCIOBUU OTCYTCTBHUSI OLICHKH «HEYOBJIETBOPHUTEIHHO»: CTYAEHT
MOKa3aJl TMPOYHbIE 3HAHWS OCHOBHBIX TIOJOXEHUH (DAaKTUUECKOTO MaTepuaia, yMEHHe
CaMOCTOSITEJIPHO peliarb KOHKPETHBIC MPAKTUUYECKHUE 3a/1a4d TIOBBIMIEHHOMN CIIOXKHOCTH, CBOOOTHO
WCIIONIB30BaTh CIPABOYHYIO JINTEPATYPY, JAejaTh 000CHOBAHHBIC BBIBOJBI M3 PE3YJIbTAaTOB aHAIU3a
KOHKPETHBIX CUTYAIIHA;,
«Xopouo» — BBICTaBISETCS, €Ci CHOPMUPOBAHHOCTD 3asBJICHHBIX JECKPUIITOPOB KOMITETEHLUI
Ha 61 % wu Gonee (B cooTBeTcTBUH ¢ KapTamu KomretreHiuil OITOI) onernBaeTcs KpuTepusiMu
«XOPOILIO» U «OTIAMYHOY, MIPHU YCIOBUH OTCYTCTBUS OLIEHKH «HEYIOBIETBOPUTEIBHOY, JOMYCKAETCS
OILICHKA «YIOBJIETBOPUTENIHLHO»: 00yJaromMiicsi MOKa3ajl MPOYHbIE 3HAHUS OCHOBHBIX IMOJIOKEHUIN
(akTHUEeCKOrO MaTepuana, YMEHHE CaMOCTOATENIbHO pellaTh KOHKPETHbIE MPaKTHUYECKHE 3a/aud,
MPENYCMOTPEHHBIE pabovYeii MpOrpaMMol, OPHEHTUPOBATHCS B PEKOMEHJIOBAHHOUW CHPAaBOYHOM
JTUTEepaType, yMeeT IPaBUJIbHO OLIEHUTH IMOTY4YE€HHbIE PE3yIbTaThl aHAIN3a KOHKPETHBIX CUTYaIUi;
«Y10BJIETBOPUTEJIbHO» — BBICTABISETCS, €CITU C(HOPMHUPOBAHHOCTH 3asBICHHBIX IECKPUIITOPOB
xomnetreHuid _ 51 % wu Gosiee (B coorBeTcTBUU ¢ Kapramu kommeteHnuii OITOIT) onenuBaercs
KPUTEPUSIMH «YJOBIIETBOPUTEIIBHO», «XOPOLIO» U «OTIMYHO»: OOydaroIIMKCA TOKa3aJl 3HAHUE
OCHOBHBIX TOJIOKEHHUN (PaKTHUECKOTO Marepualia, yMEHHE MOJYyYUTh C MOMOIIBIO MPEroaaBaTes
MPaBUJIbHOE PEIllIeHHWE KOHKPETHOW IMpaKkTHUYecKol 3ajadu M3 YHcia MpeIyCMOTPEHHBIX paboueit
MIPOrpaMMOii, 3HAKOMCTBO C PEKOMEHI0BAaHHON CIPAaBOYHOM TUTEPATYPOIt;
«HeynoBnerBopureibHo» «He3auer» — BbICTaBISETCS, €M CHPOPMHUPOBAHHOCTH 3asSBICHHBIX
JECKPUIITOPOB KoMIeTeHInii meHee 4yeM 51 % (B COOTBETCTBMM C KapTaMH KOMIETEHIIMN
OIIOII): mpu oTBeTe 00y4YaIOUIEroCsl BBISBIIIMCH CYIIECTBEHHbIE MPOOEThl B 3HAHUSAX OCHOBHBIX
MOJIOKEHUH  (haKTMYECKOTO Marepualia, HEyMEHHE C TIOMOIIbIO MPENoJaBaTeNis IOIYyYUTh
MPaBUJIbHOE pEIlIeHHWE KOHKPETHOM MpPAaKTUYECKOM 3aauyd M3 YHUCla MPEIyCMOTPEHHBIX padodeit
MPOrpaMMoil y4eOHOM TUCIIUTUINHEI.

OtBeThl ¥ pelieHuss OOyYaroIIUXCS OILIEHUBAIOTCSA MO CIEAYIOIIUM OOIIMM KPUTEPHSIM:
pacmo3HaBaHue MpoOieM;  ompeAeNeHHWe  3HauMMOW  WHQOpManuu; aHanu3  [podneM;
apryMEHTUPOBAHHOCTh; HCIIONB30BaHUE CTpATEeTHil; TBOPYECKHI MOAXOM; BBIBOABI; 0OIIas
IPaMOTHOCTb.

CooTBeTcTBHE KPHUTEPUEB OICHUBAHMS C(HOPMUPOBAHHOCTH IUIAHHPYEMBIX PE3YIbTAaTOB
o0ydeHus! (IECKPUITOPOB) CUCTEMAM OIIEHOK MPEICTABICHO B Ta0I.

Tabnwnra 4
HHuTerpajbHasi OLleHKA



Kpurepuu TpanuuuoHHas OLlCHKa bajnbHO-peUTUHIOBAs OLICHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauer 0-50
54,3 3auer 51-100

OOyuaroruecs: 00s13aHbI ClIaBaTh BCE 3a/laHUsI B CPOKHU, YCTAHOBJIEHHBIE mpernoaaBareneM. OreHka
«y[[OBJIeTBOpI/ITCJH)HO» 110 JUCHUITIINHE, MOXKET BBICTABJIATHCA n npu HENOoJIHOU
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI B XOJ€ OCBOCHMS OTACIHHON Y4EOHOW TUCIUTLIMHBI, €CIU MX
dbopMHupoBaHHME TIPENAIoNaraeTcsi MPOJOIKUThL Ha OoJjiee TO3AHUX JTarmax oOydeHHUs, B XOJe

W3YUYEHUS APYruX Y4eOHBIX AUCHUTUIMH.

Iloxa3zaTenu n KPUTEPHUHA OLCHKHU JOCTHKEHUH CTYACHTOM 3allJIAaHUPOBAHHBIX PE3yJIbTAaTOB

OCBOCHUHA

AUCHUIIJIMHBI B X0A€ TEKYIIECIr0 KOHTPOJIA U HpOMe)KyTO‘IHOﬁ arrecranmmu

Ouena, Kputepun
YPOBEHbD
COTJIMYHOY, CrymeHT TOKa3aJ TMPOYHbIE 3HAHUS OCHOBHBIX ITOJIOKECHUH (HAaKTHIECKOTO
MOBBIIICHHBIA | MaTepHalia, yMEHHUE CaMOCTOSATEIIHHO PellaTh KOHKPETHBIC MMPAKTHYCCKHUE 3 1a9H
YpOBEHb MOBBIIIEHHOW CJIOXKHOCTH, CBOOOIHO HCIIOJIB30BaTh CIPABOYHYIO JIATEPATYPY,
JeNiaTh 000CHOBAHHBIC BBIBOJIBI U3 PE3YJIBTATOB aHAIN3a KOHKPETHBIX CUTYAITUH
«XOPOIIOY, CTymeHT TOKa3aJl MPOYHBIC 3HAHUS OCHOBHBIX IOJOXKCHUH (PaKTHIECKOTO
MTOPOTOBBIH Marepuaiga, YMEHHE CaMOCTOSTEIbHO pellaTh KOHKPETHBIC MPAKTHYSCKUE
YpOBEHb 3aJladyd, MPEIyCMOTPEHHBIE pabodeld MporpaMMoil, OpPHEHTHUPOBAThCS B
PEKOMEHIOBAHHOW CIPAaBOYHOM JIUTEpaType, yMEeT MPaBUIBHO OIICHHUTH
MOJTy4CHHBIC PE3YJIBTAThl aHAIM3a KOHKPETHBIX CUTYaAIlUH
«ynoBieTBopuT | CTyAGHT IIOKa3ajl 3HAHWE OCHOBHBIX IOJOKEHUH (HAaKTHYECKOTO MaTepuaa,
CIBHOY, YMEHHE TIOJYY4UTh C IIOMOIIBIO IIPEMojaBarTelis IPAaBHIBHOE PEIICHHE
MTOPOTOBBIN KOHKPETHOM TpPaKTHYECKOM 3aJadyd M3 YHCIa MPEIyCMOTPEHHBIX padodei
YPOBEHb IIPOrpaMMO¥, 3HAKOMCTBO C PEKOMEHI0BAaHHOW CIIPABOYHOM JINTEPATYPOU
«HeynosaeTBop | [Ipu oTBeTe CTYICHTA BBISBUIIMCH CYIIECTBEHHBIC MPOOEITBI B 3HAHUSX OCHOBHBIX
HUTEILHOY, MOJIOXKECHUH (DaKTHUECKOTO Marepuaia, HEYMEHHE C IMOMOIIBIO IMPEToIaBaTels
YPOBEHb HE MOJIYYHUTh TMPABWIBHOE PEIICHHE KOHKPETHOW IMPAaKTUYECKOW 3a/aud W3 Yuclia
cOpMHUPOBAaH | MPEAYCMOTPEHHBIX paboyeii MporpaMmoil yueOHOM TUCIIUITIIHHBI

3 TunoBbie KOHTPOJIbHBIC 32JaHUSA WJIH MHbIC MaTepHaJbl, HCOOXOANMMBIE JIs1 OLCHKHU
3HAHUH, yYMEHHH, HABBIKOB M (WJHM) ONbBITA [eATEJbHOCTH, XAPAKTEPU3YIOIIMX ITAIbI
(opMupoBanusi KOMIIETEHINI B NPoLecce 0CBOCHHU 00pPa30BaTeIbHOM NPOrpaMMbl

3.1 Ouenounoe cpeactso 1 (1adbopaTopHble 3aJaHus)

Pazgen 1. I/IHTCHHCKTyaHLHLIC CUCTEMBI M TCXHOJIOTHH

Tema 1:

OcHoBHBIE ?Tanbl H HalpaBJICHUA HCcCIeI0BaHUII B 00J1aCTH CHCTEM

HCKYCCTBEHHOI'0 MHTEJIEKTA

Jla6oparopHas padora 1.1. CoctaB 3HaHUI U CITIOCOOBI UX MPEICTABICHHUS. YIIPABISIOMIUN
MexaHu3M. OObsSCHUTEIbHbBIE CHOCOOHOCTH

JlaGopaTopHnas padora 1.2. HeiiponionoOusie cTpykTypbl. CHCTEMBI THIIA TEPLENTPOHOB.




JlaGopaTopHas padora 1.3. Cucrempl KOTHUTHBHOH rpadukn. HTEIeKTyalbHbIE CUCTEMBI.
OO0yuaromue CHCTeMbI

JlaGopaTopHas padora 1.4. VlnTemuiekTyanbHblii HHTEpQEc: TMHIBUCTHYECKUI MTPOIIECCOD,
aHaJIM3 ¥ CUHTE3 PEYu.

Tema 2: IIporpaMMHbIe KOMILJIEKCHI pellleHUs] HHTeLIeKTYaJbHbIX 32/1a4

JladoparopHas pa6ora 2.1. OHTOJIOTHS M OHTOJIOTUYECKHE CUCTEMBI. CHCTEMBI U CPEACTBA
MPEACTaBICHUS OHTOJOTMUECKUX 3HAHUH.

JladopatopHas pa6ora 2.2. OHTOJIOTUH KaK anmnapar MOACIUPOBAHMS CUCTEMbI 3HAHUH.
Metopl IpeaCcTaBIeHUs OHTOJIOTUI

JladopaTopHas pa6ora 2.3. [IporpamMmMHbIe peau3aii HEYETKOM JIOTHUKH

JladopaTopHas pa6ora 2.4. [Iporpammusie peanu3amnuu aroput™MoB Mamaanu, CymkeHo

Jladoparopuas pa6ora 2.5. [Iporpammusie peanuzanuu anroputMoB LlykamoTto, Jlapcena

Pasnen 2. CucreMbl HCKYCCTBEHHOTO HHTELJIEKTA

Tema 2.1 BBeneHue B MCKYCCTBEHHbINi WHTE/JIEKT M OCHOBHbIE METOAbl MAIIIMHHOTO
00yueHusl i1 padoThI ¢ TAOIUYHBIMU JAHHBIMH

JladoparopHuas pa6ora 1.1 Metoasl paboTsl ¢ Tabnuamu B Python. Arperamus u
BH3YaJIM3alMsl TaHHBIX. [IpoBeIeHre IEpBUYHOTO aHAJIA3a JIAHHBIX

JlaboparopHas padora 1.2 Vcnonb3oBaHue U CpaBHEHHE aITOPUTMOB KJIacCU(UKALIUU:
kNN, pemaromine aepeBbes U UX aHCaMOJH, JIOTUCTHYECKAs pErpeccusl.

JladopaTopHas pa6ora 1.3 Vcnonp3oBanue u OleHKa anropuTMoB perpeccuu. [logbop
OTNITUMAJILHBIX ITAPAMETPOB PETPECCHH.

JladoparopHas padora 1.4 OnTuMu3anmoOHHBIC 3a1a4u U uX pemenus. [Tlogdbop
rUreprnapamMeTpoB ajifOpUTMa ¢ IOMOIIBIO METOJIOB ONTUMHU3ALIIH.

IIpakTuyeckas padora 1.1 [IporpaMmmMHO-aITOPUTMHUUECKOE OCBOCHHE MaTepuaia
MeTtop1 6e3rpaueHTHOM ONITUMH3AIUH: CIIyJaiiHbIi ouck, hill climb, oTxur, reneTndyeckuii
AJITOPUTM.

Tema 2.2 CucreMbl IIy00OKOro 00y4eHust

JladoparopHas pa6ora 2.1 Kiaccudukarus nzoopaxenuii 1 TpancpepHoe oOyueHue

JladopaTopHasi pa6ora 2.2 Pabora ¢ TeKCTaMHU M KX BEKTOPHBIMH IPEICTABICHUSIMUA TEKCTOB

IIpakTuyeckas padora 2.1 [IporpaMmMHO-aITOPUTMHUUECKOE OCBOCHHUE MaTepHraia

Tema 2.3 O0y4yeHne ¢ mogKpenJIeHueM

JladoparopHas padora 3.1 [Ipumenenne Q-Networks 1ist pereHus mpoCThIX OKPY>KEHUMH.

IIpakTuyeckas padora 3.1 [IporpaMmMHO-aITOPUTMHUUECKOE OCBOCHHUE MaTepuraia

Kpurtepun KOHKpPeTHOr0 011eHO4YHOro0 cpeactBa (coraacHo IHOJTOXKEHUIO
0 POMEKYTOYHOI arTecTannu odyyawumuxcsa BYuT
10 MporpaMMam BbIcIIero 00pa3oBaHusi — IporpaMMamM GakajaBpuara u nporpaMmmMam
CHenHaJTUTeTA)

[To utoram TecTUpOBaHHS OLCHKA 3HAHUI O0O0Yy4Jaromerocst MPOU3BOUTCS B COOTBETCTBHH CO
CIIEIYIOIIUMU KPUTEPUIMHU:

paBUIBHBIX 0TBETOB 0-39% — «HEYNOBIETBOPUTEIHHOY/ HE 3aUTECHOY;

paBUIBHBIX 0TBETOB 40-59% — «yIOBIETBOPUTEIBHOY/ «3aUTEHO;

MPaBUIBHBIX OTBETOB 60-79% — «XOpOIIO»/«3auTEHON;

npaBUIbHBIX 0TBETOB 80-100% — «OTAMYHO»/«3aUuTEHOY.

3.2 IIpomexKyTOYHBIN KOHTPOJIb

[lepedyeHb KOMIIETEHIIUI U UHIUKATOPOB JOCTHKEHHS] KOMIIETEHIIMN, ISl OLIEHKU
c(hOpMHUPOBAHHOCTH KOTOPBIX UCTIONB3yeTcs JaHHBI DOC



Ko n nHaumeHoBanue
KOMIIETEHIINU

KOI[ 1 HAMMCHOBAHUC MHAUKATOpA JOCTUKCHUS KOMIICTCHIIUA

[IK-1. Ynpasnenue
MPOrpaMMHO- anmapaTHBIMU
cpeacTBaMu
WH(POPMAIIMOHHBIX CITYXO0
WH(POKOMMYHHKAIIMOHHON
CHCTEMBI OpraHH3aliH

[1K-1.1. Ilnanupyer apxXuTeKkTypy u (yHKIMOHUPOBAHHE aNMapaTHBIX,
MPOrpaMMHBIX U IIPOrPaMMHO-AMIAPATHBIX CPEACTB HH(POPMAIIMOHHBIX
ciry0 WHPOKOMMYHHUKALIMOHHON CHCTEMBI OpTaHU3aH

[IK-1.3. YuacTByer B NpOoeKTHPOBAHUHU MPOTrPaMMHO- aIlMapaTHBIX CPEICTB
UHGPOPMAIMOHHBIX CITYK0 HHPOKOMMYHUKAIIMOHHON CHCTEMBI OpraHU3aluu
[IK-1.4. YyactByeT B KOHUTYPHUPOBAHUH, YITPABICHUH, BOCCTAHOBIICHHS
paboTocrocoOHOCTH MPOrpaMMHO- amapaTHBIX CPEACTB MH(OOPMAIMOHHBIX
CITy’k0 MH(POKOMMYHUKAIIMOHHON CHCTEMBl OPraHu3aluu

Pasznen 1. HTEIEKTYyalIbHBIE CUCTEMBI U TEXHOJIOTUH

Howmep
3aJIaHUS

Coneprxanue Borpoca

IIpaBunbHBINA OTBET HA 3aJJaHUE

1.

BriOepuTe mpaBUIIbHBIN BapUaHT OTBETA.
HNudopmainoHHbIe TEXHOIOTHH, IIOMOTAOIINE
YeJI0BEKYy YCKOPHUTH aHAJIHN3 MOIUTHIECKOMH,
SKOHOMHUYECKOM, COITUAIRHON U TEXHUICCKOM
CUTYaIIHH, a TAKXKe - CHHTE3 YIIPaBICHUCCKHUX
peleHuit

A) UHTenjiekTyalbHble HH(OPMAIIHOHHBbIE
TEXHOJIOT U

B) MckycCTBEHHBIN HHTEIUTEKT

C) UudopManrioHHbIE CHCTEMBI ITOICPIKKH
peleHuit

D) Texuomoruu cBsizu

A

BriGepurte nmpaBmIIbHBIA BapUAHT OTBETA.
Cno>xHbIE TPOTPaMMHBIE KOMIUIEKCHI,
AKKyMYJIMPYIOIIHE 3HAHUS CIIELIUAIMCTOB B
KOHKPETHBIX IPEMETHBIX 00JIaCTIX U
TUPAKUPYIOLIUE ITOT SMIUPUUECKUN OTIBIT
JUIsl KOHCYJIbTAIlUi MEHEee
KBaJIM(UIIMPOBAHHBIX MOJIB30BATENEH,
Ha3bIBAKOTCS

A) UnremiekryaabHbiil penaktop b3

B) basa 3nanwmii

C) DKcnepTHBIE CHCTEMbI

D) MckyccTBEHHBINM HHTEIIEKT

Bri6epute npaBuiIbHBINA BapHAHT OTBETA.
Ha pucynke nzo0pakeHa cTpyKTypa

Pewarans

WrmennextyansHng
Wnrepdeoic Beaa P

nons3osatens IHAHMA Bask IHAHWA

I Mogcucrema : 3
obbRACHEHWA
® 0+ Q
Nonsaosarens Miowenep  xcnept
NG IHAHWAM
A) DKcnepTHbIE CHCTEMBI
B) ba3a 3nanwuii
C) UnremnexryansHblid penaktop b3
D) UckyccTBeHHBIH HHTEIUIEKT

Bri0epuTe nmpaBUiIbHBIN BapUaHT OTBETA.

Ha pucynke nzo0paxena CTpyKTypa CEMHUOTHKH.




Howmep
3a/1aHUs

Coneprkanue Borpoca

[IpaBriIbHBIN OTBET HA 3aaHUE

ITox nHomepom 3

o :> i e F=>

A) U3Bneuenus 3HaHUN
B) IIpuobperenne 3HaHMIA
C) ®opmupoBaHue 3HAHUI

D) O6paborka 3HaHWiA

Bri0epuTe mpaBUIIbHBIN BapUaHT OTBETA.
Ha pucynke nzobpaxeHna cxema
x=1

S )——»

A) cucTeMbl HEYETKUX MHOXKECTB
B) skcmiepTHOI crCTEMBI
C) HelipoHHO# ceTn

D 2 HCKYCCTBEHHOI'O Heil poHa

BriGepurte npaBmIIbHBINA BapUAHT OTBETA.
HckyccTBeHHas HEeWpOHHAas CeTh
0OpaTHBIMU CBSI3IMU Ha3bIBACTCA.

A) ABTOACCONIMOTHBHOM

B) OnHoHamnpaBieHHOM

C) PexkypeHTHOI1

D) I'erepoacconmoTuBHOM

BriGepute npaBuiIbHBINA BapHAHT OTBETA.

Ha pucynke nuzo0paxkena cxema
. HTEpUA

npasun
3

PaGouas

namaTs

(6a3a pannsix)| TRt
y'y

BrinonHsemos
- fenereee
I
H
|

A) IlukJia paGoThl HHTEpIpPETaTOPa

B) ®ynkumonupoBaHus HHTEpIpETaTopa
C) IlpoexTupoBaHKe 3KCIEPTHOH CHCTEMBI
D) Huxia paboTsl HHPOPMAITTOHHON
CHCTEMBI

BribepuTe npaBuIIbHBINA BapUaHT OTBETA.

Ha pucynxke nzo6paxena cxema Crpareruu

YIIpaBJICHUA BBIBOJOM
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Howmep
3a/1aHUs

Coneprkanue Borpoca

[IpaBriIbHBIN OTBET HA 3aaHUE

A) IlpsiMoro BbIBO/A MTOKCK B INIYOUHY

B) [Ipsimoro BbIBOJja MOUCK B IIMPUHY

C) OOpaTHOro BHIBOJA NOUCK B INIYOMHY
D) ObparHoro BbIBO/Ia MOKMCK B INUPHHY

Br16epute npaBuiibHBINA BapHaHT OTBETA.
Ha pucynke nzo6paxena cxema Crpareruu
YIpaBJICHUS BBIBOJAOM

A) IIpssMoro BBIBOJIA TIOWCK B TIIyOHHY
B) IIpsimoro BbIBOIA NOMCK B INUPHUHY
C) OGparHoro BBIBO/A ITOUCK B TIIYOUHY
D) O6patHOT0 BEIBOMIA TTOMCK B IIIMPUHY

10.

BriGepute npaBUIIbHBIN BAPHAHT OTBETA.
I[Ipu pabore ¢ HEYESTKUMH MHOXXECTBAMU
moctaBieHa 3amada A AND B (cunss muHUuS).
Ucxonnpie naHnHble A HEYETKUN WHTEPBAT MEXIY
5 mo 8 u B Hederkoe umcio oxkoino 4, Kak
ITOKa3aHO Ha PHUCYHKaX.

r 9
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Howmep
3a/1aHUs

Coneprkanue Borpoca

[IpaBriIbHBIN OTBET HA 3aaHUE

[
5 3 x7

11.

BriOepuTe mpaBUIIbHBIN BapUaHT OTBETA.
[lpu paGore <C HeUETKUMHU

MOKa3aHO HA PHCYHKaX.
F S

Ha
1]

e

J.: I's [
45 8 x’

B)

Have |

—

+
0 45 8 x’

1]

:i :: A
0 5 8 x7

MHOKECTBAMHU
nocraBieHa 3amada A OR B (cuHss nuHuA).
Ucxonnsle naHHble A HEYETKUN WHTEPBAT MEXAY
5 no 8 m B Hederkoe uucio okono 4, Kak

12.

BriOepuTe npaBuiIbHBINA BapuaHT OTBETA.

Ha pucynke n3o0paxeHa cxema




Howmep
3a/1aHUs

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET HA 3a/1aHUE

i
!

e
l

3N
2 T

A) OaHOCI0iHON HCKYCCTBEHHOM
HelpOHHbIE CeTH

B) MHorocnoitHo# UCKycCTBEHHOMN
HEUPOHHBIE CETH

C) PexypcuBHOI1 HCKYCCTBEHHOW HEHPOHHBIE
ceTu

D) PekyppeHTHBIC HCKYCCTBEHHOU
HEWPOHHBIE CETH

13.

Bri6epute npaBuiibHBINA BapUaHT OTBETA.
Ha pucynke nzo0paxkena cxema

Y p M

A) OnHOCIIOHHON UCKYCCTBEHHON HEHPOHHBIE
CeTH

B) MHOroc/10iH0#l HCKYCCTBEHHOM
HellpOHHBIE CeTH

C) PexypcuBHOI NCKYCCTBEHHON HEHPOHHBIC
ceTH

D) PekyppeHTHBIE HCKYCCTBEHHOMN
HEUPOHHBIE CETU

14.

BriOepuTe npaBuIIbHBINA BapuaHT OTBETA.
OOyueHne UCKYCCTBEHHbBIX HEHPOHHBIX ceTel
KOTOpO€ MPEATOJIAraeT, UTo A KaKI0ro
BXOJIHOTO BEKTOPA CYILECTBYET LIEJIEBOM
BEKTOP, NPEJCTABIAIOIUN CO00M Tpebyemblit
BbIX0J. BMecTe oHM Ha3bpIBatoTCs oOyuarorien
mapoi.

A) OOyuyeHue ¢ yuureaem

B) O6yuenue Ge3 yuurens

C) OOyueHue ¢ nmoaKpernIeHueM

D) l'eneTnueckuii alrOpuT™ 00y4eHHs

15.

BriOepuTe npaBuiIbHBINA BapuaHT OTBETA.
OO0y4eHne UCKYCCTBEHHBIX HEHPOHHBIX CceTei
KOTOPO€ MIPEAIOIaraet, 4To ooyyJaromiee
MHOECTBO COCTOUT JIMIIb U3 BXOJHBIX
BEeKTOpOB. OOyJaroLnii aaropuT™
MOJICTPaNBAET BECa CETH TaK, YTOOBI
MOJTy4aJIUCh COTVIACOBAHHBIE BBIXO/IHBIE

BCKTOPBLI, T. €. YTOOBI MNPpEAbSABICHUC




Howmep Copneprxanue Bornpoca [IpaBriIbHBIN OTBET HA 3aaHUE
3a/IaHUsI
JOCTATOYHO OJIM3KUX BXOJHBIX BEKTOPOB
JaBajo OAMHAKOBBIE BIXO/BL. [Iporecc
00y4eHWMSI, CTICIOBATEILHO, BBIICTISCT
CTaTUCTUYECKUE CBOMCTBA 00YyUYaIOIIEro
MHOECTBA U TPYIIUPYET CXOAHBIC BEKTOPBI
B Kiacchl. [IpenbsiBienre Ha BXOJ BEKTOpa U3
JTAHHOTO KJIACcCa J1acT ONPEAEICHHbBIN
BBIXOJHOM BEKTOP, HO JI0 OOy4EHHS
HEBO3MOXHO MPECKA3aTh, KAKOW BBIXO]I
OyIeT MPOU3BOIUTHCS JIAHHBIM KJIACCOM
BXOJTHBIX BEKTOPOB.
A) OOyuenue ¢ yuutesneMm
B) OGyyenue 6e3 yunres
C) OGyueHwue ¢ MOIKPEIICHUEM
D) I'enernueckuii aropuT™ 00ydeHHs
16. [Iepeuncnure HanpaBIeHUS PaA3BUTHS Breiensrores cnenyromue
HCCTIEIOBAaHMS B 00IACTH CUCTEM HaIPaBJICHHUS UCKYCCTBEHHOTO
HMCKYCCTBEHHOTO MHTEJIJICKTA WHTEJUIEKTA!
1. SKCTIEpTHBIE CUCTEMBI;
2. HEWPOHHBIE CETH;
3. €CTECTBEHHO-S3bIKOBBIC CHCTEMBbI;
4. 3BOJIIOLIMOHHBIE METO/BI U
TE€HETUYECKNE aJITOPUTMBI;
5. HEYETKHE MHOKECTBA;
6. CHCTEMBI U3BJICUCHUS 3HAHMIL.
17. [lepeuncnure 3a7a4M B KOTOPBIX OMpPaBIaHO (3aauk B KOTOPBIX OIPaBIaHO
HCIIOJIb30BAaHNE UCKYCCTBEHHBIX HEUPOHHBIX ~|HCIONB30BAHUC HCKYCCTBEHHBIX
cereii (MHC) neiiponnsix ceredl (MHC):
1. Knmacrepuzanus 1 kiaccuduiariys.
2. AnmpokcuManus.
3. IIporaHozupoBaHme.
18. Jaiite onpeneneHue OJHOCIOMHOMN HckyccTBeHHasi HEMpOHHAs CETh, BCE
HUCKYCCTBEHHOW HEWPOHHOU CETH HEUPOHBI KOTOPOH PaCIIONIOKEHBI B
ojHO# "mockoctu" (T.e.
OTCYTCTBYET XOTsI ObI O/IHA
HEIOCPEACTBEHHAs CBSA3b BbIXO/1a
OJIHOTO HEHPOHA CO BXOJ0M
JPYroro), Ha3bIBA€TCs OJAHOCIOWHOM.
19. JlaiiTe onrcaHue JUHTBUCTUYECKOU IlepemenHas, 3HaUeHHUE KOTOPOU
MepEMEHHOMN ompezaensieTcs HabOpoM BepOATbHBIX
(TO eCTh CTIOBECHBIX) XapaKTePUCTHK
HEKOTOPOI'0 CBOMCTBA -
JluHrBUCTHYECKAs TIEpEMEHHAst
20. Ha cxeme npencrasnensl sTanbl pazpadotku  |Ha gqanHom atare

IKCHEPTHBIX cucTeM. OMUIINTE dTal
UICHTUPUKAIIIH

UACHTUDUIIUPYIOTCS
(ompenensroTcs) 3a1a4u, KOTOpble
MOJIJIEKAT PEIICHUIO, BBISBISIOTCA
1enu pa3paboTKu, ONPEIeIIOTCS
YYaCTHHMKH Ipoliecca
MPOEKTUPOBAHUS U UX POJIH
(9KCTIePTHI M KATETOPHUH
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Howmep

Coneprkanue Borpoca

[IpaBriIbHBIN OTBET HA 3aaHUE

3aJaHHs
M0JIb30BaTele ), PECYpPCHI.
A — sxcnmyaraiyn
TpeGosanus Mweuoum; Sopepiione

Ycosepluenct, Buinonuexue

KoHuenTtyanusauus
ReperowcrEypossme
e A i

21. Ha cxeme npencrasiensl sTansl pa3padbotrku |Ha srane koHuenrtyanusanuu
9KCHEPTHBIX cucTeM. Onummre sTan TIIPOBOIUTCS CONEPIKATENBHBIN aHAIN3
ueHTH(OUKAINU Npo0GIeMHOI 0011aCTH, BBIABIIAIOTCS

HCIIOJIB3YEMBIC IMOHATUA U UX
Tecrwponane B3aHMOCBSI3U, OIPEACISIOTCS METOIbI
Vinerdukauma peuicHuA 3aaa4. P
Vamenenme Sehepeie
TpeGosanus — -
@mwuua soBakve |
TepexoHCTpyWpoBaH#ue
o[ opanann |-D

22. [Tepeuncnure 3amaun ¢azbl MoaenupoBanus ¢c|MoaenupoBaHie — B 9TOH (aze K
TOYKH 3pEHUS HCKYCCTBEHHBIX JTAHHBIM TTPAMEHSIOTCS
WHTEIUICKTYaIbHBIX CHCTEM. pa3zHooOpa3HbIe METOTMKH

MOJICTTUPOBAHHUS, CTPOSATCS MOACTH U
UX MapaMeTpbl HACTPAUBAIOTCS Ha
ONTUMAJIbHbIE 3HAYCHHUS.

23. 3anuimTe, YTO Ha3bIBACTCS TIOYEPKOM B [Touepkom OyzieM Ha3bIBaTh CUCTEMY
JIMAJIOTOBBIX CHCTEMAaX, OCHOBAHHBIX Ha WMHAUBUAYAITBHBIX 0COOCHHOCTEN
pacrno3HaBaHUM PYKOIIMCHOTO TEKCTa HauepTaHus U JUHAMUKHI

BOCIIPOU3BEJCHUS OYKB, CJIOB U
MPEUI0KEHUN BPYUHYIO
pa3IMYHBIMU JIIOIBMU WM Ha
pa3JIMYHbIX YCTPOMCTBAX MEYaTH.

24, 3anuumnTe, 4YTo Ha3blBaeTCA KiaBuaTypHbiM  |KiaBuaTypHOro nmouepka, mof
MOYEPKOM B MHTEJUIEKTYaJIbHBIX CHCTEMaxX KOTOpPBIM OyJIeM MOHUMaTh CUCTEMY

UHAUBUAYAIBHBIX 0COOCHHOCTEN
HauepTaHUN U TUHAMUKU
BOCIIPOU3BECHHS OYKB, CIIOB U
MPEUIOKEHUN Ha KJIaBHATYpeE.
25. 3anuumnTe, 4T0 MTOHUMAIOT O] PacrnioznaBanue peun — mporiecc

pacnio3HaBaHUEM PCUH B UHTCIIICKTYAJIbHBIX
ANaJIOIOBBIX CUCTEMAX, OCHOBAHHBIC Ha
pacClio3HaBaHUU pCUU

npeoOpa30BaHKsl PEYEBOrO CUTHAIIA B
G poByr0 HHPOpPMAITHUIO (HAIIP.,
TEKCTOBBIE AaHHbIE). OOpaTHOI
3aja4yei sSBJIseTCsS CUHTE3 PeUn.

26.

JlaiiTe XapaKTepUCTUKY UHTEIUIEKTYaIbHOU
cucTeMe ¢ OMOJIOrnYecKkoif 0OpaTHOMN CBSI3bIO

CucremMaMu ¢ OMOJIOTHYECKOM
obparnoii cea3bo (BOC) Oynem
Ha3bIBAaTh CUCTEMBI, TOBEJICHHUE
KOTOPBIX 3aBHCHUT OT
NCUX0(U3NOJIOTHUECKOTO
(OMOIOTUYECKOTO) COCTOSIHUS
TI0JIb30BATEIIS.

27.

JlaiiTe XapaKTepUCTUKY MHTEJUIEKTYaIbHOU
CUCTEME C CEMAHTHUYECKUM PE30HAHCOM.

CucreMaMu ¢ CEMaHTUUCCKUM

PEC30HAHCOM 6y1[eM Ha3bIBATh
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IIpaBUIBHBIN OTBET HA 3a/1aHUE

CUCTCMBI, IIOBCACHNUEC KOTOPBIX
3aBHUCHUT OT COCTOSAHHA CO3HAHUA
IIOJIB30BaT€CJId U €ro
MICUXOJIOTHYECKOM pC€aKu Ha
CMBICJIOBBIC CTUMYIIBI.

28.

JlaiiTe onycaHue NOHATUIO BUPTYyalbHas
pPEeanbHOCTb.

Bupryansnas peansnocts (BP) —
MoJienbHas TpexmepHas (3D)
OKpY’Karollasi cpezia, coziaBacmast
KOMITbIOTEPHBIMU CPEJCTBAMU U
peaNMcTUYHO pearupyrouias Ha
B3alMOJIEMCTBHE C MOJIH30BATEISIMHU.

29.

[Iepeuncnure 3anaun 1715 PELICHUS] KOTOPBIX
HCIIONB3YIOT JIEPEBO PELICHUN

Tunel 3a1a4 1715 pEIEHNUs] KOTOPBIX
HCITONIB3YIOT JIEPEBO PEIICHUN

1. Knaccudukanus.

2. Perpeccus (uncineHHoOe
peacKa3aHue).

3. Onucanue 0ObEKTOB.

30.

JlaiiTe onrcaHue NOHATHIO ITPEICTABIIEHHOMY
B BUJIE CXEMBI

Monksosarens Nexowseckni

awsnm:

ssaumogeiicTene

Efisanpoc

Hurepdeiic
non en

spopmanswos npeacTazneHiE

EcTtecTBeHHO-S3BIKOBOM MHTEPEIC
(ESAIN) — pa3zHOBUIHOCTD
MOJIH30BATEIILCKOTO HHTEpPdeEiica,
KOTOPBIA MPUHUMAET 3alPOCHI Ha
€CTECTBEHHOM S3bIKE, a TAKXKE,
BO3MOKHO, ucnonb3yeT ES u mist
BBIBO/Ia MH(pOpMAIUH (peaKuu
CUCTEMBI Ha 3ampocC MOIb30BATEN).

31.

Onumure npeodpazoBaHue JaHHBIX IS
00pabOTKH B BUJIC HEYSTKHX MHOKECTB Ha
atane daz3uduKanuu

Lenbro sTana da33uduranun sBiIseTcs
YCTaHOBIIEHUE COOTBETCTBUS MEXIY
KOHKPETHBIM, OOBIYHO YHUCIEHHBIM,
3HAYEHHUEM OTACIBHON BXOIHOM
TIepEMEHHON CHCTEMBI HEUETKOTO
BEIBOJIA 1 3HAYEHUEM (DYyHKITHH
MIPUHA]ICKHOCTH COOTBETCTBYIOIIETO
eil TepMa BXOAHOM JIMHTBUCTUYECKOU
MEPEMEHHOM.

32.

OnummwnTte npeo6pa30BaHHe JaHHBIX IJIA
O6pa6OTKI/I B BUJC HCUCTKUX MHOXXCCTB Ha
JTallC arperupoBaHUs

ArperupoBaHue mpezcTasiseT coOoi
IpOLEAYPY ONpEeNIeHHs CTEIEHH
UCTUHHOCTHU YCJIOBUH 1O KaXKJIOMY
U3 MIPaBUJI CUCTEMbI HEUETKOTO
BBIBOJIA.

33.

OnumwnTte npeo6pa30BaHI/1e JaHHBIX OJI1
06p360T1<1/1 B BUJC HCUCTKUX MHOXXCCTB Ha
OTallC aKKYMYJISIIUU.

AKKyMYJSIUsl WU
aKKyMYJIMpPOBaHHUE B CHCTEMAX
HEYETKOTO BBIBOJIA MIPENICTABIISET
co00ii nporueaypy WM IpoLece
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[IpaBriIbHBIN OTBET HA 3aaHUE

HAXOXKICHUS (PYHKITUU
MPUHAJUICKHOCTH JIIS KOXKJIOW U3
BBIXOIHBIX JIMHTBUCTUYECKUX
MIEPEMEHHBIX MHOXKECTBA

34.

OnwuiiuTe mpeoOpa3oBaHUE TAHHBIX JIJIsI
00pabOTKH B BUIC HEUCTKHX MHOXECTB HA
atarne neda33uduKaum.

JHedas3udukanus B cuctemax
HEYETKOTO BBIBOJIA MPEJICTABIISCT
€000 TpoLeypy WK MIPOIIECC
HaXO0XKJICHHsI OOBIYHOTO (HE
HEYETKOTO) 3HAYCHUS IS KaXI0H 13
BBIXOJTHBIX JIMHTBUCTHYECKUX
MIEPEMEHHBIX MHOXKECTBA

35.

[IpuBennTe HE MEHEE TPEX AITOPUTMOB
HCYCTKOI'O BBIBOJAA

Tpu npumepa MOKHO BBIOpaTh U3
JAHHOTO CIIHMCKA aJIrOPHTMBI
HCYCTKOI'O BBIBOJIA:

e asroput™M Mampaanu;

e anroputM Llykamoro;

e anroput™ CyraHo;

e ainroputM JlapceHa;

e  YOPOILIECHHBIN aITOPUTM
HEUYETKOTO BHIBOJIA,;

e HUCXOJSIINE HEYETKHE BHIBO/IBI.

36.

Hcnonb3oBaHre CBEPTOUHBIX HEHPOHHBIX
cereit (CNN).

CreprouHbie HEHPOHHBIE CETH
MCTIONB3YIOTCS B TAKUX 00MaCTIX, KaKk
pacro3HaBaHUE BHUJIEO, PACTIO3HABAHHE
N300paKeH! U B CUCTEMaX BhIPaOOTKH
pEeKOMEH AN,

37.

Hcnonb3oBaHne peKypeHTHBIX HEHPOHHBIX
cereii (RNN).

PexyppeHTHbIE HEHPOHHBIE CETH
HIMPOKO UCTIONB3YIOTCS JUIS
BBITIOJTHEHUSI CJIOKHBIX 33124, TAKUX
KaK [IPOTHO3UPOBAHUE BPEMEHHBIX
ps0B, 00ydeHHe paclo3HaBaHHUIO
PYKOIIMCHOTO BBOJIA U
pacro3HaBaHHe €CTECTBEHHO peyn.

38.

Onummmre npouenypy Brinenenue uiu otéop
MIPU3HAKOB MPU MAIIMHHOTO OOyYEHHUS U
MHTEJUIEKTYaIbHOTO aHAIN3a JaHHBIX.

Boigenenue wim or00p mprU3HAKOB —
3TO TpoLeaypa oTOpachIBaHUs
HE3HAYaIlUX MEPEMEHHBIX U3
OUUIIIEHHOH BBIOOPKH TEpeT
3aIyCKOM MAIlIMHHOTO 00y4YeHHS U
MHTEJJICKTYaJIbHOTO aHaAIHM3a
TAHHBIX.

39.

OnummwnTte AJITOPUTM BBIBOJId HA OCHOBC
cxeMbl MaMIaH HEYETKHX CHCTEM.

AJNTOPUTM BBIBOJIa HA OCHOBE CXEMBI
MamaaHu HEYEeTKHX CHCTEM;
1.Briuncnenue crenenen
cpabaTbIBaHUS TIPABHII
(paz3udukarms BXOJHBIX 3HAUCHUT)
2.Hedetkast UMILTUKAIUS (AKTUBALIUS
paBui)

3.ArperupoBaHue (KOMITO3UIINSA)
BBIXOJTHBIX 3HAUEHUI

4.IlpuBeneHue K 4eTKOCTH
(medas3uduxanms) UTOTOBOTO
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BBIXOJHOI'O 3HAaYCHUA

40.

[Ipn mocTpoeHHH KaKuX HEYETKUX CUCTEM
yallle BCEro UCMHob3yoT cxeMbl Mamaanu?

Cxembl Mamaganu 0OBIYHO
MPUMCHSIFOTCS TIPU TIOCTPOCHHH
HEYETKUX CHCTEM, B KOTOPBIX
MIpaBHJIA 33IAIOTCS KCIIEPTAMHU B
BepOanpHOU hopme

41.

HpI/I IMOCTPOCHNH KAKUX HCYECTKHUX CUCTEM
gare BCEro UCTOJb3YI0T CXeMbl Takaru-
Cymxeno?

Cxembl Takaru-CymxeHo yaiiie BCero
UCTIONIB3YETCsl, €CITM HeUeTKast
MOJENb CTPOUTCSI HA OCHOBE
oOyyaro1iei BBIOOPKH BXOJHBIX U
BBIXO/IHBIX 3HAYCHUH MOJETHPYeMOn
CHCTEMBI

42.

B dyem nmpenmyniecTBo UCMOIb30BAHUS CXEMBI
Takaru-Cymxkeno nepen cxeMoir Mamianu

[IpeumymectBo cxembl Takaru-
CymxkeHo niepen cxemoit Mamanu —
MIPOCTOTA BHIYUCIICHH, OTCYTCTBHE
stana aedasz3uduraum.

43.

Jaiite onrcanue aedazupukanui HEUETKUX
CHCTEM METOJIOM IICHTPA TSKECTH.

[Tpu nedaz3udukanum MeTo0M
LEHTpa TSKECTH 00bIYHOE (HE
HEUYETKOE€) 3HaU€HUE BBIXOAHON
NepEeMEHHO paBHO alciucce eHTpa
TSOKECTHU IJIOLIAAN, OTPAaHUYEHHON
rpaduKoM KpUBOH PyHKIIUN
IPUHAAJIEKHOCTH COOTBETCTBYIOIIEH
BBIXOJTHOM TTEPEMEHHOM.

44,

Heumennsie Mmetonpl aedaz3udukanum
HEYETKUX CUCTEM.

CymiecTByeT MHOKECTBO METO/IOB
nedaz3udukanum, U3 KOTOPbIX MbI
paccMoTpuM:

1) MeTO/IbI TIEPBOTO U MOCIICIHETO
MaKCHMYyMa;

2) METOJI CPETHET0 MaKCHMyMa,

3) MeToI IIeHTpa TSKECTH.

45.

UeM oTamvaercs anropuTM aeda3uduKaim
Jlapcena ot anroputMa Mamaanu?

Ecnu B kauecTBe onepartopa
UMIUTHKAIIMH UCTIONB3YeTCs
MPOU3BENICHUE, a TI0 BCEM
OCTaJIbHBIM MapaMeTpaM cxema
COBIA/AET C KIACCUYECKOU CXEMOM
Mampaanu, To TaKyro CXemy
NPUOIMKEHHBIX PACCYKICHUI
WHOT/Ia Ha3bIBalOT cxeMoi JlapceHa

46.

[lepeuncnuTe MTOCTOMHCTBA U HENOCTATKA
nedasndrkanuyu MeTo1aMu TIEPBOTO, CPETHETO U
MTOCTIEIHET0 MAaKCUMyMa HEUETKUX CUCTEM.

HocrounncTBo nedazuduranmu
METOJJAMH TIEPBOTO, CPEAHETO U
MOCIEIHETO MAKCHMYMa HEYETKUX
CHCTEM — MPOCTOTA PEaTU3AIIHH.
Henocrarok — Hu3Kast
YYBCTBUTEILHOCTh C TOUKH 3PCHUS
HEUYETKOH Mojenn: (pakTuyecku
YUUTBIBAETCS TOIBKO TO
Pe3YNBTUPYIOIIEe HEYETKOE MHOKECTBO,
KOTOPOE UMEET HauOONIBIIYIO BBICOTY,
T.€. Ha UTOrOBO€E 3HAUYEHHE BBIXOIHOI'O
rapaMeTpa BIHSIET TOIBKO OJTHO
MIPaBUIIO.




Howmep Copneprxanue Bornpoca IIpaBUIBHBIN OTBET HA 3a/1aHUE

3aJaHHs

47, Yto u3 cedst MNpCACTaBIIACT MEXaHNU3M HCYCTKOI'O MexaHu3M HEYETKOI'0 JOrH4eCKOoro
JIOrM4YE€CKOI'0O BBIBOJAa HEYECTKUX cucreMm? BbIBOJa IPCACTABIACT co0oit

0000111eH1e BBIBOJA B KJIACCHYECKOM
JIOTHKE Ha CITy4ail HedeTKuX (DaKkToB U
IMpaBUJI U JICKUT B OCHOBC METOJ0JI0I'N
MOACIIMPOBAHUA HpI/I6III/DKCHHLIX
paccyxIaeHuin

48. Uto u3 cebs mpencTasisieT epeBo pemeHuit? |JlepeBo pemennii — mMeTon

NPEACTABICHUS PELIAFOIINX TPABUI
B OIIPENIEIICHHON UEPAPXHH,
BKJIIOYAIOILIEN B CE0sI 2JIEMEHTHI JIBYX
THTIOB — Y3JIOB U JIUCTBHEB. Y3JIbI
BKJIFOUAIOT B Ce0s periaronime
NpaBUjIa U MPOU3BOASAT IIPOBEPKY
IPUMEPOB HAa COOTBETCTBUE
BBIOpaHHOTO aTpulyTa 00y4Jaromero
MHOECTBA.

49, [TycTb ecTh HEeKOTOpas cucTeMa, Harpumep, |1) Dramnbl mpeoOpa3oBaHUs YSTKUX
peaxTop, onuchIBaeMasi TpeMsl apaMeTpaMu: |TaHHBIX CUCTEMBI [Tt 00pabOTKH B
TEMIIeparypa, JaBJICHUE U PacXo] padovero |BHJE HEUYCTKUX MHOXKECTB:
BelllecTBa. Bee nmokasarenu usMepuMsl, U 2) Ortan daz3udukarmu
MHO>KE€CTBO BO3MOXHBIX 3HAYCHUH 3) Dran arperupoBaHusI
n3BecTHO. Taxke W3 ombiTa pabOTHI C 4) Dramn akKyMyIsSIuu
CHUCTEMONHN3BECTHBI HEKOTOPHIE TIPABHUIIA, 5) Oran aedaszzuduranun
CBSI3BIBAIOLIME 3HAUCHUSI ITUX MapaMeTpPOB.

[lepeuncnure stansl npeodpazoBaHUs
JAHHBIX CUCTEMBI 111 00paOOTKH B BHJIC
HEYETKHX MHOXECTB.
50. Uro npencrasisiet u3 ceds Keras? Keras — otkpsiTas OuOIMoTeKa,

HamMcaHHas Ha s3bike Python u
o0ecrneynBaroas B3auMOJICHCTBHE C
HCKYCCTBEHHBIMH HEUPOHHBIMH
CETIMU

Pasnen 2. CucreMbl HCKYCCTBEHHOI0 HHTEJLJIEKTA

Homep Copneprkanue Bopoca [IpaBuiBHBII OTBET HA 3aaHNE
3a7aHus
1.  |BeiOepute nMpaBUIbHBINA BApHAHT OTBETA. A
3anaua — MIPOTHO3 Ha OCHOBE
BBIOOPKH OOBEKTOB € PA3TUYHBIMU
MIPU3HAKAMHU.
A) perpeccnu
B) knaccudukanuu
C) xnacrepusanuu
D) uneHTH)UKAIHS
2. BriOepuTe npaBuIIbHBINA BapUaHT OTBETA. B

3amaua — IIOJTy4YEHHE
KaTeropHajJbHOro OTBETa Ha OCHOBE Habopa
MIPU3HAKOB.

A) perpeccun
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B) knaccupukanumn
C) kiactepusaliu
D) unentuduranus

BribepuTe npaBMIIbHBINA BapUaHT OTBETA.
Kakas Merpuka oOLEHKH KiIacCUQUKaLUU
IIOKA3bIBACT, CKOJIBKO M3 IIPEICKa3aHHBIX
ITO3UTUBHBIX 00BEKTOB, OKa3aJIMCh
JNEHUCTBUTEIILHO NTO3UTUBHBIMU.

TP
TP+ FP

Precision =

A) TOYHOCTH

B) nosnHoTa

C) F1-Score

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

Bri6epute npaBuiIbHBINA BapHaHT OTBETA.
Kakas merpuka onieHku Kinaccudukanmuu
ITOKa3bIBACT 3aBUCUMOCTE BEPHO
KJ1acCU(PHUITMPYEMBIX 00BEKTOB
MOJIOKUTEITFHOTO KJIacca OT JIOKHO
MOJIOKUTEITHFHO KITaCCUPHUITHPYEMBIX
00BEKTOB HETAaTUBHOTO KJIacca.

A) TOYHOCTH

B) nmomHoTa

C) F1-Score

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

Bri0epuTe npaBuiIbHBIA BApHAHT OTBETA.
IToAMHOK€ECTBO JAHHBIX IS OLIEHKH
MIPOU3BOIUTEIIBHOCTH MAITUHHON MO JICITH
A) OGyuaromuii Habop

B) BanmmnannonHas BeiOOpKa

C) TectoBblii HA00P

D) Ilposepounblii HAOOP

BriGepute npaBuIIbHBIM BapUaHT OTBETA.
MeTton npeoOpa3oBaHus KaTeropruaibHbIX
IIPU3HAKOB B 6I/IHaprIe 3HAQUYCHUIA C
HCITIOJIb30BAHUEM KOJUPOBAHHA Fpe;l. Ka;xz[oe
3HAYCHUC KATCTOPHUAJIBbHOI'O ITPHU3HAKA
3aMCHJCTCA Ha 6I/IHapHOC 3HA4YCHUC, I'AC
Ka)XJIbIH CIEAYIOMNNA CTONOe HMeeT
SHAQUCHUEC, OTIIMYHOC OT MPCABIAYLICTO Ha
OIHY MO3UIHIO. 9TOT MECTO TAKXKE IIOAXOAUT
IJIsL IIPU3HAKOB 0e3 nopsaaka 3HAUCHUH.

A) Label Encoding

B) One-Hot Encoding

C) Binary Encoding

D) Cold coding

BribepuTe npaBuIIbHBINA BapUaHT OTBETA.

[IpuBeneHa ¢opmyna  METPUKH  OLEHKH
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IIpaBUIBHBIN OTBET HA 3a/laHUE

perpeccun

MAE =1 |y — 3
=1

A) Cpennsisi a6coT0THAA OIMOKA

B) KopeHb 13 cpeHeKBapaTHIHON OLIHOKH
C) CpennekBaapaTnyHas OmnoKa

D) Marpuiia ommodok

BribepuTe npaBMIIbHBINA BapUaHT OTBETA.
Merton onieHnBaHus K03hOUIIMEHTOB
JIMHEWHOU PErpecCHOHHON MoJienu. Meron
3aKJII0YaeTCsl BO BBEJICHUHM OIPaHUYECHUSI Ha
HOPMY BEKTOpa KO3 PUIIMEHTOB MOJIEIH, YTO
MIPUBOJUT K 0OpamieHno B 0 HEKOTOPBIX

ko3¢ duleHToB Moaenu. MeTo NpuBOANT K
MOBBIIIEHUIO YCTOWYUBOCTH MOJIEIHU B ClTyyae
001b1110T0 YrciIa 00yCIOBIEHHOCTH MaTPHILIbI
npu3HAKoB X, MO3BOJISET MOTYYHUTh
UHTEPIPETUPYEMbIE MOAETH - OTOMPAIOTCS
MPU3HAKHU, OKa3bIBAOIIME HanOoIbIIee
BJIMSTHUE HAa BEKTOP OTBETOB.

A) Pumx-perpeccus uinu rpeOHeBas
perpeccust

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

C) Elastic Net DnacTu4nas ceTh

D) Jluneitnas perpeccus

Bri6epute npaBuiibHBINA BapUaHT OTBETA.
B kaxom metojie kiactepu3anuu 000CHOBAHO
WCIOJIb30BaHUE JIEHIPOTPAMMBIL.

A) K-means

B) k-means++

C) DBSCAN

D) Hepapxuueckas arjioMepaTuBHAs
KRJacTepu3anus

10.

Bri6epuTe npaBuiIbHBINA BapHAaHT OTBETA.
ANTOpUTM MYIBTHKIACCOBOH KiIaccuuKauu
A) K-means

B) meToa onopHBIX BeKTOpoB SVM

C) DBSCAN

D) BERT

11.

BribepuTe npaBuIIbHBINA BapuaHT OTBETA.
Merto B MallIMHHOM OOy4€HUH,
MIO3BOJIAIOIIMI NIEPEBECTU AIEMEHTHI IS
cllydasl JMHEMHON HEpa3/IeNMMOCTH B HOBOE



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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JIMHEWHO pa3AeIMMO€e IPOCTPAHCTBO. Takoe
IIPOCTPAHCTBO HA3bIBAIOT CHPSIMIISIOLIUM.
IockonbKy uist 1F000# HEMTPOTHBOPEUHBOIA
BBIOOPKH COOTBETCTBYIOIIEE IPOCTPAHCTBO
0o0JIbILIEN PA3MEPHOCTH CYLLECTBYET, ITIABHOU
Mpo0JIEMOM CTAHOBUTCS €0 HAWTH.

A) SlnepHblii TPIOK

B) EM-anroputm

C) Elastic Net

D) BERT

12.

Br16epute npaBuibHBIN BapUaHT OTBETA.
OnvH U3 CTaTUCTUYECKUX TECTOB
aBTOMaTHUYECKOro 0TOOpa MPU3HAKOB
0aiiecoBCKOTO Kilaccu(puKaTopa MoKa3bIBaeT
HACKOJIbKO YETKO OIpe/iesieHa 1eseBas
MepeMEHHast €CJIU U3BECTHBI 3HAYCHUS
MPETUKTOpa. DTOT THI TECTOB CUUTAETCS
CaMbIM yAOOHBIM B UCIIOJIb30BaHUH - OH
xopoio padoraeT "u3 KOpoOKH" 1 MO3BOJISET
HAXOJIUTh HEJIMHEHHbIE 3aBUCUMOCTH.

A) F-tect

B) X2

C) Bzaumuas undopmanus

D) BERT

13.

BriGepurte npaBMIIbHBIA BapUaHT OTBETA.
BonbImoit 0Oydaromiuii UK MOJTHBIN
00yueHUsT HEUPOHHOM CETH, KOTOPBIF COCTOUT
13 0oJbIIOoro Habopa BXOAHBIX JAHHBIX, TO
€CTh IIPOXOXKACHHUE BCEX 00yUYaIonInX
IpUMepoB poBHO 1 pas.

A) Oaru

B) wureparus

C) smoxa

D) cBeprka

14.

Bri6epuTe npaBuiIbHBINA BapHAaHT OTBETA.
Ha pucynke cxeMaTnuHO M300paskeH 3Tarl

paboTHI CBEPTOYHON HEUPOHHOU CETH
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A) CBepTOYHBIii CJI0H

B) O6wenunenue ciioeB (Cioit mysa)
C) IosHOCBSI3HBIH CIIOH (TTOJHOCTHIO
TO/IKJIFOUYEHHBIN CJIO0M)




Howmep Copneprxanue Bomnpoca [IpaBriIbHBIN OTBET HA 3a4aHUE
3aJaHHs
D) Buemnuii cinoit
15. BribepuTe npaBMIIbHBINA BapUaHT OTBETA. C
[IpenmyiiecTBOM MOAETH IITyOOKOTO
00y4deHHSI HEUPOHHOU CeTH 00paboTKU
€CTECTBEHHOTO SI3bIKA SBISIETCS €T0
CIOCOOHOCTh TEHEPUPOBATH UIMHHBIE
MI0CJIEI0BAaTEIbHOCTU TEKCTA 0e3 yiepoa ass
TOYHOCTH WJIH COTJIACOBAaHHOCTH.
A) Tpanchopmep
B) BERT
Q) GPT
D) X2
16. [Iepeuncnure 0CHOBHBIE 3a/1a41 Baxneiimue 3anaun HC:
MCKYCCTBEHHOTO MHTEIIICKTA. 1. MammHHOE 3peHue
2. PacrioznaBanue peun
3. O6paboTKa eCTeCTBEHHOTO SI3bIKa
4.CepBHUCHI PEKOMEH AT
17. [Iepeuncnure CHOCOOBI MaMHHOTO|Croco0bl MAIMHHOTO 00y4eHUs:
00y4eHus. 1.00yueHue ¢ yuurenem
2. OOyueHue 6e3 yuurens
3. O0y4yeHue ¢ 9aCTUYHBIM
MPUBIICUCHUEM YUUTENS
4. OOyueHue ¢ MOAKPETUICHHEM
18. OnumuTe KpaTko CyTh aaroputMa k- B cnydae ucnonp3oBaHus MeTOIA JTSI
ONMVKaNIIUX cocenelt A KiTacCu(PpuKaIuu. Kiaccu(ukanu 0ObEKT MPUCBAUBACTCS
TOMY KJIaccy, KOTOPbIH SIBIISETCS
HanOoJiee pacpoCcTpaHEHHBIM
cpemu K cocezeit TaHHOTO dIIeMEHTa,
KJIACChl KOTOPBIX YK€ U3BECTHBL
19. Jly1g KakuX 1esiel uCrosb3yercs Banunannonnas BeiOopka -
BaJIMIallMOHHAas BbIOOpKa HAOOpa MaHHBIX?  |[MCIOJIb3YeTCs Ul KOHTPOJIA Ipolecca
00yuyenusi. OHa MOMOXKET
MPEIOTBPATUTD IepeodyueHue 1
obecriedut Oojiee TOUHYI0 HACTPOUKY
BXOJIHBIX TaPaMETPOB.
20. Uto u3 cebs mpeacTaBisieT nepeodyueHue [TepeoOy4eHue: Koraa BXOAHBIX JAHHBIX
MamHHON Mojenn? K kakuM MoCNeACTBUSAM |[HEA0CTaTOYHO, HO IOCTPOEHHASI MOJIETh
MOJKET IIPUBECTU NepeoOyyeHNe MAIMHHON  |XOPOIIO OOBSICHSET MapaMeTphl U3
Mojienu? oOyyarorieii BBIOOPKH, TO CUUTAETCH,
YTO JIt000H BBIOPOC MITH KOJIeOaHUs
HPUBOJAT K HEZ0CTOBEPHBIM
IPOTHO3aM.
21. [IpuBenure He MeHee Tpex pa3sHOBUAHOCTEH |Tpu mpumepa MO>KHO BBIOpaTh U3

KpOCC-BaMJAIMK OI[EHKU KauyecTBa paOOTHI
MAaIIUHHON MOJIEITH.

JTAHHOTO CITUCKA Pa3HOBUIHOCTEH
KpOCC-BAIMIAINU OLICHKU Ka4eCcTBa
paboThl MAIIMHHOW MOJICITH:

- Banmuanys Ha OTJIOKEHHBIX JTaHHBIX
- [TonmHast kpocc-BanuaaNUs

- k-fold kpocc-Banumarust

- txk-fold kpocc-Baumarst
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- Kpocc-Banmaanus no oTaeabHbIM
oObeKkTaM

- Ciiyuaiinble pa3OueHus

- Kpurepuii 1es10CTHOCTH MOJIEIN

22.

IlocTaBneHa 3amada IMOArOTOBUTH
WMIIOPTUPOBAHHBIE JAHHBIC ISl OOYUCHHS
MamuHHOM Mojiesi. Kakue nelicTBHS BEI
BBITIOJIHUTE JUIs1 KAYE€CTBEHHOM
npenoOpaboTKe JTaHHBIX?

1. Ouenka naHHBIX.

2. YnaneHue qyOoauKaToB

3. O0GpaboTKa MPOIMyYIICHHBIX 3HAYCHU I
4. O6paboTka BEIOPOCOB

5. O6paboTka KaTeropuaibHbIX
NIPU3HAKOB

6. MacmrabupoBaHue 1 HopMaau3aus
JTAHHBIX

7. KogupoBaHue TaHHBIX

8. Paznenenue naHHBIX HA 00y4YalOIyIO
U TECTOBYIO BBIOOPKH

9. ®uHanbHast 00pabOTKa JAHHBIX

23.

Hepqu/ICJ'H/ITe BUJIbI HpI/IBHaKOB
OIMCBIBAIOIIUX OTAEIBHYIO XapaKTEPUCTUKY
o0OBeKTa

[Tpu3Haku MOTYT OBITH CIEAYIOIIUX
BUJIOB:

1) BunapHubie.

2) KareropuanbHbie (WM ke
HOMHWHAJIHHBIE).

3) YropsimoucHHBIE.

4) Yucnossle (KOJTHIECTBEHHBIE).

24,

[lepeuncnure 0CHOBHBIE METOBI, KOTOPBIC
MOT'YT OBITh MCIIOJIb30BaHbI JJIs1 BBIOOpa
MIPU3HAKOB [T OOYYEHUST MOJCIIH.

OCHOBHBIE METOJIbI, KOTOPHIE MOTYT
OBITH MCTIOJIL30BaHbI JIJIs1 BEIOOpA
MIPU3HAKOB TSl OOY4YCHHS MOJICTIH,
BBIJIEJISIOT:

1. KoppensiuuoHHbINA aHAJIH3.

2. MeTop Ti1aBHBIX KOMITOHEHT.

3. Ot0op NMpU3HAKOB Ha OCHOBE
MoJIeJIel MallTMHHOTO O0YYCHHS

25.

B kakux ciydasix HCIOJIB3YIOT METPUKY
perpeccunt MSE CpeanexkBaaparudHas
omnbOka (Mean Squared Error)?

CpennexBanparndnas omuoka (Mean
Squared Error) npumeHsieTcs B CayJasx,
Korja TpeOyeTcs Mo YepKHYTh OOJIbIIHe
OIIMOKH U BBIOPATh MOJIEIIb, KOTOPast
JIaeT MCHbIIIE UMEHHO OOJIBIINX
omuOoK. bosbIre 3HaueHHs OTHOO0K
CTAHOBSTCS 3aMETHEE 3a CUET
KBaJpPaTUYHON 3aBUCHMOCTH.

26.

JlaiiTe KpaTKO€ ONMCAHKUE JTUHEUHON
perpeccuu.

b q

¥
OO0

£(t)

Camplii mpocToit 1 Hanbosee yacTo
UCIIOJIB3YEMBIN BUJI PETPECCUN —
nuHeiHast. [Ipubnrmkenue naHHBIX
(Xi,Yi) OCyIIeCTBIAETCS JTUHEHHOM
bynkuuei y(x)=b+axx. Ha
KOOPJMHATHOH MIOCKOCTH (X,Y)
JAUHeWHas QyHKIMA, KaK U3BECTHO,
IIPECTABIIACTCS IPSIMOU JIMHUEH.

217.

JI1s1 peleHus pakTU4YeCcKou 3a1auu

Ha pucynke npencrasnena
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3a/laHus
KJ1acCU(UKAIIMH UCTIOIb3YeTCs KOHCTPYKLHUSI TTOJTHOCBS3HOU
HCKYCCTBEHHAsi HEHPOHHAsI CETh, MOJICIIb HelipoHHoM cetu. Ha Bxoze 4 kiacca
KOTOPOM MpezcTaBieHa Ha pucyHke. Jlaiite  |(xapakrepuctuku) — X. OnuH
KpaTKO€ ONMCAHUE KOHCTPYKLIMS HEUPOHHOM |[BHYyTpeHHu# cioit — H, B HéM 10
CETH. HEWPOHOB, Jlajiee Ha BBIXOJIE UMeeM 3
x - KJIacca, KOTOPbIE 3aBUCAT OT
peat gt (O 8 Cl) - XapaKTepUCTUKH 1[BETOB — Z.
e QL SL
Sepal lent
8 OO v
O
28. [IpuBenuTe MpUMEpPHI aJITOPUTMOB ANTOPUTMBI KJTAaCTEPU3ALINU:
KJIACTEPU3ALNU K-means
K-means++
DBSCAN
Hepapxuueckas ariioMeparuBHas
KJIaCTepU3aLIUs
29. Kakue aBe rpynmsl METOI0B OIleHKH KadecTBa |[[pUHSATO BBIACTATDH JIBE TPYIIIIBI
KJIACTEPU3AINH TIPUHSITO BBIACIATH? METOJIOB OIICHKH Ka4eCTBa
KJIaCTepU3ALIUHU:
1) Buemnrarie Mepbl OCHOBaHBI Ha
CpPaBHEHHUH pe3yibTara KilacTepHu3alun
C anpHOpHU U3BECTHBIM Pa3/ICJICHUEM Ha
KJIACCHI.
2) BayTpeHnHue Mepsl 0TOOpakaroT
Ka4eCTBO KJIACTEPHU3ALUU TOJIBKO 10
uH(GOpMaIH B TaHHBIX.
30. Ha pucynke npencrasneno JlepeBo penieHuid. [ DIeMeHThI JepeBa peluieHuit
Kparko oxapakrepusyiite DinemenTsl aepeBa |1) KopeHs — Bce JaHHBIE.
peleHui 2) ITpoMexxyTOUHBIE y3IIbI — IIPOBEPKA
YCIIOBUM
3) BeTBu — 3Ha4YEHHUSI TPU3HAKOB.
e 4) JIncths — Kiaccsl
[
31. Kpatko oxapakTtepusyiiTe npencTaBieHHbIA |AHCAMOIb U3 MATH JIMHEHHBIX
Ha PUCYHKE aHCaMOIlb MOJIeIe MallIMHHOTO  |KJIACCU(UKATOPOB: KaXK/bIii CETMEHT
oOyudeHue. MPOCTPAHCTBA OOBEKTOB OTINYAETCS
: CPEIHUMH BEPOSTHOCTAMHU
MpeICKa3aHus KJIacCoOB
32. [IpoBeaute cpaBHeHue pecypcosarpar [1K Henocrarkom Cnyuaitnoro Jleca

IIPU UCIIOJIB30BAHUU MAILIMHHOTO aHAJIU3a
nanHbIX Ha Python anroputmom CiyuaitHoro
Jleca u I'panuentHoro bycrunra.

SIBJISIETCS TO, YTO TO JOBOJIBHO
3aTPATHBIM METOJ U 110 BpEMEHHU
o0y4eHus ¥ 1o 3aHUMaeMOn
KOMIIBIOTEPHOM NaMsTH. | paiueHTHBII




Howmep Copneprxanue Bomnpoca IIpaBUIBHBIN OTBET HA 3a/laHUE
3aJaHHs
BycTHHT nuiieH 3TUX HEJJOCTATKOB.
33. IIpu ananu3se naHHbIX MammHa ONOPHBIX KpacHnas nunus ciesa
BEKTOPOB OTIpEJIeNINIIA JIBE TUHUU MPEINOYTHTEIIbHEE, YeM OpaHKeBas,
paznenenus. Kakas u3 Hax MIOTOMY YTO KpacHast JMHUS CO3JaeT
MpEeANOYTUTENbHEE? «Camyro MIMPOKYIO TOPOTy» (MapxKy)
MEXTy IByMsI TPYTIIIaMH.
34. [Tepeunciure Mraru UTEPATHBHOTO ATOPUTMA | AJITOPUTM HUIIET MapaMeTPhl MOJICITH
MOVCKA OIIEHOK MaKCUMYMa MPABIONIOO0MS  |UTEPAaTHBHO, KaXKAAst HTEPAIHsI COCTOUT
MOJIEIN, B CUTYalllH, KOT/Ia OHA 3aBUCHT OT |3 JIBYX IIaroB:
CKpBITHIX (HeHaOMonaeMbIX) nepeMennsix -  |E (Expectation) mar — mowuck
anropurma EM (anri. expectation- HanboJiee BEPOSITHBIX 3HAYCHHI
maximization). CKPBITBIX TIEPEMEHHBIX.
M (Maximization) mar — mouck
HanboJiee BEPOSITHBIX 3HAYCHHI
apaMeTpoB, JUTS IMOJTYYSHHBIX Ha IIare
E 3Ha4eHUl CKPBITHIX IEPEMEHHBIX.
35. B ugem 3akmrouarcst Bropoii atam (oOpatasiii  |OOpaTHbIN TPoxo.1 - oOpaTHOE
MPOXO) METO/Ia 0OPAaTHOTO PACIIPOCTPAHEHUS [PACITPOCTPAHCHUE ONITUOKH - BETUYMHA
OImHOKHN OOYYCHHS C yIUTEIEM OIMOKH JABUTACTCS B 0OpaTHOM
HUCKYCCTBEHHOW HEWPOHHOU CETH HaIlpaBJICHUH, B PE3YJBTATE MPOUCXOIUT
KOPPEKTUPOBKA BECOBBIX
K02 (UIIMEHTOB CBsI3eH CETH.
36. OnumuTe KpaTKo moHsATHE batch B Bary — 310 HE0OIBIIION MTAKET TaHHBIX
HEUPOHHOU CETH. OJIHOU UTEpaIu.
37. [Tepeuncnure nocToMHCTBA skipgram [IpeumymmectBa anropurma skipgram
1. D10 HEKOHTpOIHpPYyEeMOE 00yUeHHUE,
CJIeZIOBATEIbHO, MOXKET paboTarh ¢
JM00BIM HE0OpaOOTaHHBIM TEKCTOM.
2. D10 TpebyeT MEHBIIIE MMaMSITH TI0
CPaBHEHHMIO C IPYTUMU CIOBaMU JJIst
BEKTOPHBIX MPEJCTaBICHUN.
3. Tpebyercs nBE BECOBbIE MATPHUIIBI
pa3MEpHOCTH.
38. Onumure nonsitue Tpanceproe odyuenue |Tpancdepnoe oOydeHre — 3TO METOJ,
HEHPOHHOM ceTu. B KOTOPOM HCITOJIb3YIOTCS
MpeaBapUTeIbHO 00ydeHHBIE MOJIENN
JUIs TIepeHoca TOro, 4YTo U3yquiia
MO/IeNb, IPH IPUMEHEHUH K HOBOMY, HO
MOX0)KeMY HabOpy JaHHBIX.
39. [Tepeuncnure anroputmsl BekropoB ciioB B [BekropHbie npeAcTaBIeHus Asl TEKCTA:
cersix (NLP — Natural language processing). |word2vec, skipgram, CBOW, fasttext.
40. Onumwurte noHsTHEe 00y4eHHe HEHPOHHBIX OOyueHnue ¢ MoAKpeIJICHHEM — OJIUH

ceteli ¢ mojakperuieHueM (anr. reinforcement
learning RL)

U3 croco0OB MAITMHHOTO 00y4eHusl, I7ie
areHT (agent) B3aUMOJICHCTBYeET €
OKpYyKarolei cpeaoi (environment),
npeArnpruHUMas AeUCTBH (actions).
Oxpyxaromias cpefa Jaet Harpamay



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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(reward) 3a 3T IEHCTBUS, a arCHT
[IPOJOJKAET UX IPEAIPUHUMATE.

41.

[Tocrasnena 3ampava nposectu Q-oOydeHue
MaIMHHON Monenu. [lepeuncnure 3rarsbl.

DTanbl MPaKTUUECKON peanu3anuu Q-
00y4YeHre MAITUHHOW MOJIEIH:

1) BeiOop neiicTBust

2) ObHoBneHue 3HaueHHUs Q

3) Hacrpoiika anropurma Q-learning
4) Beinonaenue anroputma Q-learning

42.

[locTaBnena 3agaya NpoBECTH OOy4YEHHE C
MOJKPEIUICHUEM C TIOMOIIBI0 HEHPOHHBIX
cereil. [lepeuncnure 3Tansi.

Oranbl NPaKTUYECKON peann3aluu
00y4YeHHUsI C TOJAKPEIIICHUEM C
MTOMOIIbI0 HEMPOHHBIX CETEH:

1) Be1Oop apXUTEKTypbl HEHPOHHOM
ceTu

2) Be10op GyHKIIUHM aKTHBAIIUH

3) Bei6op ¢GyHKIUH TOTEph U
ONTUMM3ATOP

4) Hacrpoiika Q-learning ¢ moMoIpo
HEHPOHHOU CETH

5) Beimonuenne Q-o0y4ueHus ¢
MTOMONIBI0 HEHPOHHOM CETH

43.

[Tepeuncnute 0OCHOBHBIE TOAXOIBI K
00yUYEHHUIO C TIOJKPEIIICHUEM.

Tpu moaxona K 00y4eHHIO ¢
MOJIKPETIIICHUEM

1 Ha ocHoBe 3HaueHuii (onpeaeneHne
(GYHKITUY MaKCUMaJIBHOE 0’KHUIaeMOE
BO3HArpakJICHUE M 0OIIEH CyMMBI
BO3HArpakJACHMs, KOTOPYIO CHCTEMa
MO>KET HaKOTIUTh B OyIyIlieM, HaYrHas C
9TOM TO3UIUH).

2 Ha ocHOBE MOJIMTUKU KOTOpast
OTpeieIsieT OBEICHUE CUCTEMBI B
JTAHHBIT MOMEHT BPEMECHH.

3 Ha ocHOBE MOJEIN KOTa CO3/1aeM
MOJICITb TTIOBEACHHS CPEIBI.

44,

Onummre KpaTko CyTh ITyOOKOTO MAIIMHHOTO
oOyuenus ¢ noakperuienueM (deep RL).

I'mybokoe o0y4deHHe ¢ MOAKPETUICHHEM -
9TO pa3jell MaTuHHOTO 00y4eHus,
KOTOPBIH coueTaeT B cebe 0OyueHue ¢
nogkperienueM (RL) u mrybokoe
oOyuenue. RL paccmarpuBaeT
po0JIeMy BBIYHCIMTEIBHOTO areHTa,
00y4arolierocst IpUHUMAaTh PeLIeHUs
METOI0OM P00 U OMIMOOK.

45,

import pandas as pd

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

df.info ()

Onuiure JaHHYIO YacTh IPOrpaMMy Ha
Python.

IToaxmroueHne ONOINOTEKH pandas I
pabotsl ¢ Tabnmuuamu. [Togkmouenue
JTAHHBIX TaOMUIBl students.csv.
[IpocMoTp JaHHBIX.

46.

df cut.sort values (by='Age', ascend

df — 10 00BekT DataFrame,



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/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/Deep_learning

Howmep Copneprxanue Bomnpoca [IpaBriIbHBIN OTBET HA 3a4aHUE

3a/IaHUsI
ing=False) COZEPIKAILMMI JaHHBIE.

Onumure napaMeTpsl JaHHON YacTU sort_values — 3To MeTO]] COPTUPOBKU
nporpaMmel Ha Python. 10 3HAYCHUSM JaHHBIX.
by — onpenensier ciucok cTosI010B ISt
COPTUPOBKH.
ascending — 3azaet MOpPSIOK
COPTUPOBKH.
sort_values - o yMos4aHHIO COPTUPYET
110 BO3pacTaHUIO.
47. Komanmoit df cut.corr () MOTy4eHBI Yuco -0,200305 — xoppernsmus
TaHHBIE BO3pacTa M MHJEKCa MaCChI TeJla —
© cfcutcor() OTPULATENLHOCTH TOBOPUT 00 0OpaTHOM
age  Growth  weight Mass index 3aBUCHUMOCTb, Ye€M OOJIbIIIE BO3PACT TEM
Age 1.000000 -0.101982 -0.185722 -0.200305 MCHBIIIC Macca Teﬂa, CcaMo 1HCIIo
Growth -0.101982 1.000000 0.544528 0.146201 MAJICHBKOE H CHeHOBaTeHLHO
Weight -0.185722 0.5445285 1.000000 0.904675 3aBUCHMOCTD C’Ha6a${
Mass index -0.200305 0.1456201 0.904678 1.000000
OnuimTe 3aBUCUMOCTh MEXIY BO3POCTOM
(age) u maccoii Tena (weight).

48. 3amaga. Ha Python, aBromarnuecku pazouts |(Co3aaHue HCKYCCTBEHHOTO MHTEIIJIEKTA
JaHHBIE HA HECKOJIBKO TPy (KiacTepoB) Tak,| k-means, n_clusters-2 kimacrepa,
9TOOBI KaXKaasi TpyIa random_state CYETUMK CITydaliHBIX
COCTOSIa U3 MOXOXKUX APYT Ha JIpyra qucel
00bekToB. Kpurepuii moxoxxectu
MW waxoout cam.

[ToarotoBumnu Tabnuily Uisl KIacTepu3aluu
df cut=df[['Weight', 'Growth', 'Sex"']
]

df cut=df cut.dropna ()

df.info ()

Onummre ko ko K-means st
KJIacTepU3aluu

kmeans = KMeans (n_clusters=2, rando
m state=0)

49, [Ipu moAroTOBKE JAHHBIX JJISI MAITUHHOTO Teneps B Tabnuue df mpomnyieHHbIe
00y4eHusi, HaJl TAOJTUYHBIMU TaHHBIMU 3HAYCHMsI 3AMEHEHbI Ha METUaHY
MIPOBEIHU ICUCTBUSA * TOJBKO JJ11 KOTUYECTBEHHBIX
df3=df.fillna (df.median()) IIPU3HAKOB
Kak n3menunscs Habop TaHHBIX?

50. JlepeBo pelenus FpOMO3/KO, HO Mbl MOKeM  |[myOuHa nepeBa 3a/1aHa 3 ¢ TIOMOIIBIO

OCTAaHOBHUTDH IMMPOLECC BETBJIICHUA JICPCBa U
KOJIMYCCTBO 3a1aBaCMbIX BOIIPOCOB.
Omnpenenure ryOMHY iepeBa B MPEATIOKEHOM
YacTu nporpaMmel Ha Python.
model=tree.DecisionTreeClassifier (m
ax_depth=3)
model.fit (df cut[['Growth', 'Weight'
, 'Hair length', 'Children number']].
values.reshape (-

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

napaMerpa max depth.



http://ilpubs.stanford.edu:8090/778/1/2006-13.pdf
http://ilpubs.stanford.edu:8090/778/1/2006-13.pdf

Kox nu HauMeHOBaHHE
KOMIICTCHIIUH

Koa n HanmMeHoBaHHUe HHAUKATOPA JOCTUKCHU S
KOMII€ETCHIIUH, P€ATUIyEMbIC JUCHUILIMHOMH

YK-1 CriocoGeH oCyIiecTBISTh
MMOUCK, KPUTHYSCKUN aHAIH3 H
cuHTe3 HHPOPMALIHH,
MPUMEHSTH CHCTEMHBIH TTOJIXO0T
JUTSL PEIICHUS IO CTaBICHHBIX

3aga4d

VK-1.1 BbInoaHseT mouck HeoOX0AMMOM HH(pOpMaIu, e
KPUTHUYECKHUI aHaJIU3 U 0000IIaeT pe3ybTaThl aHAIN3a JIst
peuieHus oCTABJICHHOM 3a/1a4n

Howmep
3aJIaHUS

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET HA 3a/IaHUE

1.

Br16epute npaBuibHBINA BapUaHT OTBETA.
OnuH M3 cnoco00B MalIMHHOTO OOyueHus, B
X0JIe ~ KOTOpOTO  WCHBITYeMass  CHCTEMa
MPUHYIUTENIBHO OO0ydaeTcd € IOMOIIbIO
MIPUMEPOB «CTHMYII-PEAKITUSY.

A) obOyuenue c¢ yumrenaem (Supervised
learning)

B) oOyuenue 0e3 yumrens (Unsupervised
learning)

C) myounnoe oOyuenue (Deep Learning)

D) oOyueHue c MOAKPEIUIEHUEM
(Reinforcement learning)

E) oOyuenne ¢ dYaCTHYHBIM MPHBICUYCHHEM
yaurtens (Semi-Supervised learning)

A

BriGepurte npaBMIIbHBIA BapUaHT OTBETA.
JlaHHBII AITOPUTM Kiaccuummpyer
OOBEeKTBI, OTBEYas Ha «BOMPOCH» 00 uX
arpubyTax, pacIoJIO)KEHHbIE B  Y3JIOBBIX
TOYKax. B 3aBUcUMOCTM  OT  OTBeTa
BBIOMpAETCSl OfHA U3 BETBEH, W TaK 0 TeX
op, moka He OyIeT JOCTUTHYT «IHCT» —
OKOHYATEJIbHBIN OTBET.

A) Heiiponnsie cetu

B) «Ciy4aitnblii gec»

C) /lepeBo pemieHuit

D) Knacrepuzanus

E) ITorck acconMaTuBHBIX MPaBHIT

Bri6epuTe npaBuiIbHBINA BapuaHT OTBETA.
BeiOepute omucaHHBIM < THN  BaJIKJALUU.
OOyuaromiasi BEIOOpKa OJMH Pa3 CIy4alHBIM
o0Opa3om pa3zbuBaeTcs Ha ABe yacTy ‘7' =T U7

‘ Train, T* ‘ Test, T4t ‘

Mocne Yero peluaercs 3agaya ONTMMU3aLmuK:
HO(u, T8, TV = Q(u(T1), TH) — min

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

B) monHast kpocc-Banmmanus (Complete
cross-validation)

C) Kkpocc-BaMIaIys Mo OTJACIbHBIM
o0bekraM (Leave-One-Out)




Howmep
3a/1aHUs

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET HA 3a/laHUE

D) perpocnekTrBHAas BaJIUIALNS

4.

BribepuTe npaBMIIbHBINA BapUaHT OTBETA.
Meton, uCnob3yeMblid 111 MOAEIUPOBAHUS
OTHOLIEHUI MEXIY OJTHOM HE3aBUCUMOM
BXOJTHOM MepeMeHHOM (TIepeMeHHOM
(YHKITMH) U BBIXOTHOW 3aBUCHMOM
nepeMeHHOM. A) MoJIMHOMHUAIBHAS PETPECCHs
B) onHomepHas (npocras) JuHeiHas

erpeccust
C) MHOXECTBCHHASI IMHEWHASI PETPECCHS

Br16epute npaBuiibHBINA BapUaHT OTBETA.

Ha

pUCYHKE

MIpeJICTaBJIECH

perpeccun

x=6/ k42
7 k=1

Afr)

¥
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\
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rpaduk

\ /

L I I L L
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A) nuHEHOM

B) nosmHoOMuAIBHOM
C) obpatHoOit

D) maremarudeckoit

BriGepurte nmpaBMIIbHBIA BapUAHT OTBETA.
ANTOPHUTM, KOTOPBIM Ha KaXKJIOM IIary JAeJIaeT
JIOKAJIbHO HAMITYYIHI BHIOODP B HAIEXKIE, UYTO
UTOTOBOE pElICHHE OYIET ONTHMAaIbHBIM.

A) sxkannblii (greedy) anropurm

B) Hexxamuebiit (non-greedy) anroputm

C) crangaprHsiii (standard) mexanuszm

D) Tpancnopruslii (transport) Mexanusm

JiepeBa pEIICHUI TNPUBENET K
TOYHOMY pacro3HaBaHUIO IPUMEPOB,
y4aCTBYIOIIUX B OOYYCHHH M K TOJHOH
HECOCTOSITEJIbHOCTH Ha HOBBIX JIAHHBIX.
A) nepeoOyyeHnue
B) orpanunuenue riryOuHbI qepeBa
C) paHHssI OCTaHOBKA
D) TpaHCOpTHPOBKA

BriOepuTe npaBuiIbHBINA BapUaHT OTBETA.
Onna u3 uneit popmMupoBaHUs B MATUHHOM
oOydeHun 0a30BBIX MPaBHJI aHCAMOIIS
kiaccupukaropoB. OOyueHne 6a30BbIX
IIPABUJI MPOUCXOAUT Ha Pa3INYHbBIX
CIIy4aifHbIX MOJBBIOOPKAX JTAHHBIX WIINM/W Ha
Pa3IMYHBIX CIYYaHHBIX YaCTSIX MPU3HAKOBOTO
OTIMCAHUSL; IPH ITOM 0a30BbIE MpaBUIIa
CTPOSITCS HE3aBUCHMO JIPYT OT JApYyTa.

A) Byctunr

B) barrunr




Howmep
3a/1aHUs

Coneprkanue Borpoca

IIpaBUIBHBIN OTBET HA 3a/laHUE

C) Tpeiinuur
D) 'actunr

BribepuTe npaBMIIbHBINA BapUaHT OTBETA.
HaGop xoHTpoIupyeMbIX METOI0B 00yUeHHUS,
MCTIOIB3YEMBIX JIIS KITacCH(UKAIIHH,
perpeccuu U 0OHAPYKEHHSI BHIOPOCOB .
OcHoBHast ujiesl 3aKJIF04AETCs B MOCTPOECHUHU
TUIEPIITIOCKOCTH, pa3esstoneil 00beKTbI
BBIOOPKH ONITUMAIIBHBIM CTIOCOOOM.

A) MeToa OIOPHBIX BEKTOPOB

B) SAnepuslit Tprok

C) BekropHas kinaccu@ukamus

D) BERT

10.

Br16epute npaBuibHBIN BapUaHT OTBETA.
JlaHbl TaHHBIE TPEX Ki1accoB Habopa (QpyKTOB,
KOTOPBIH MOXHO KJIacCCH(UITMPOBATh Kak
amneNbCUHBI, SOMOKM Wi rpymH, Bcero 100
sKk3eMIUIsipoB. B obOmel cmoxHOCTH 80
JK3EMIUISIPOB  TIOMEYEHBI  KJIACCOM 1
(amenbcunbl), 10 AK3EMIUISIPOB - KiIaccom 2
(s6;mokm), a ocrambHbie 10 2K3EeMIUIIPOB -
KJIacCOM 3 (rpymm). 210
HecOaaHCHPOBAaHHBI  HAOOp NAaHHBIX W
cootHomenue §: 1: 1. Kak Ha3pIBaroT Takoro
pona gaHHbIie?

A) HenomHblii HA0Op TaHHBIX

B) ObGecrieHeHbIit HAOOP TaHHBIX

C) Hec6ataHCHPOBAHHBI HA00OP TAHHBIX
D) HabGop maHHBIX C IPOMKCKaMU

11.

Bri0epuTe npaBWIIbHBINA BApUAHT OTBETA.
import seaborn as sns

OnwumuTe JaHHYIO YacTh IPOTpaMMy Ha
Python.

A) moctpoenue rpaguka seaborn

B) noakarwyenue 0ubdanoTexku seaborn s
NMoCTpoeHus rpadgukos

C) BBIOOD CHCTEMBI aHAIIH3A
D)_noaxiouenue 6ubiaroreku seaborn st
MOCTPOCHHUS HeHpoceTen

12.

BribepuTe npaBuiIbHBINA BapuaHT OTBETA.
IleneBas byHKIWMS, Tpedyromas
MUHUMM3ALMM B MpOIECCe YIPaBISIEMOTO
o0y4eHus1 HeWPOHHOM! CEeTH.

A) OyHKIUA OINOOK

B) ®ynukuus obyuenus

C) OyHKIMA aKTUBALUU

D) ®yHKIwst moCTpOeHHS

13.

Bri0epuTe npaBuIIbHBINA BapuaHT OTBETA.
Ha pucyHke cxemaTu4HO ITOKa3aHa onepanus
cBEPTKHU cBepTouHON HelipoHHoM cetn (CNN).



https://scikit-learn.ru/1-4-support-vector-machines/#classification
https://scikit-learn.ru/1-4-support-vector-machines/#regression
https://scikit-learn.ru/1-4-support-vector-machines/#density-estimation-novelty-detection

Howmep Copneprxanue Bomnpoca [IpaBriIbHBIN OTBET HA 3a4aHUE
3aJaHHs
JlmunHa mara?
A2
B) 4
C)8
D)16
14. Br16epute npaBuibHBINA BapHaHT OTBETA. B
OcobenHoctu  0o0yueHuUs -
npeoOpa3oBareib KOJUPOBIIIMKA, 4YTO
O3HAYaET, YTO JUIS KKIOW MO3UIMH Ha BXOJE
BBIXOJ B TOW K€ TIO3WITUH SIBIISIETCS OJHUM U
TEM JK€ TOKEHOM, TO €CTb BXOJHBIE U
BBIXOJHBIE  TIO3WIMM  KAXKAOTO  TOKEHa
OJIMHAKOBEIM. MoJenn TOJBKO CO CTEKOM
KonupoBuMka, Takue kak BERT, renepupyror
BCE CBOM BBIXOJIHBIE IAaHHBIE OJTHOBPEMEHHO.
A) MeTo0M TpaHCchopM
B) BERT
C) GPT
D) cnimpanbHBIM METOI0M
15. B anroputme Actor-Critic, KOTOPBIi J€KaT B C
OCHOBE IOYTH Ka)KJI0TO COBPEMEHHOTO
Meroaa RL (rmybokoe oOyueHue ¢
MOJIKPEIICHUEM ), PUHUMAET B
KaueCTBE BXOJHBIX TAHHBIX COCTOSIHUE U
BBIBOJIUT JIyulllee JICHCTBUE.
A) Arent
B) Kputuxk
C) AxTtep
D) O6bekr
16. [Ipumenenue rpeGHEBOM perpeccuu Uiu I'peOHeBas perpeccus UIn PUIK-
PUIK-PETPECCHH. perpeccusi — OJHMH U3 METOJIOB
MOHIKEHUS Pa3MEPHOCTH.
[Tpumensiercs s 60pbOBI €
U30BITOYHOCTHIO TAHHBIX, KOT/Aa
HE3aBHUCUMBbIE ITEPEMEHHbBIE
KOPPEIUPYIOT IPYT C IPYroM,
BCJIEZICTBHE YETO MPOSBISIETCS
HEYCTONUMBOCTH OLICHOK
K02(pPHUIIMEHTOB MHOTOMEPHO
JIMHEHHOM PErpecCul.
17. [lepeuncnure MeTO bl MAIIMHHOTO 00y4eHus. |MeTo/1bl MAaIIMHHOTO 00yYeHHUS:

1. HeliponHsle cetu.
2. JlepeBo penieHui.
3. «Cny4aiiHblii €C».




Howmep Copneprxanue Bomnpoca [IpaBriIbHBIN OTBET HA 3a4aHUE
3aJaHHs

4. Knactepuzanus.

5. Ilouck accouMaTUBHBIX NTPABHIL

18. Jlnst ananm3a OOJBIINX JAHHBIX UCIIONB3YIOT |MarmHHoe 00ydeHne — Kiacce
MammnaHOe 00y4denue (anri. machine METO/I0B HCKYCCTBEHHOTO HHTEJIICKTA,
learning, ML). Onummre JaHHOE NOHSATHE.  [XapaKTEPHON YepTOi KOTOPBIX SBISETCS

HE MPsIMOE PelIeHne 3a/1a9H, a
00y4yeHue 3a CYET IPUMEHEHUS
pelIeHNi MHOXECTBa CXOIHBIX 3a/1a4.
J1s mOCTPOEHUS TAKUX METOJIOB
UCTIONIB3YIOTCS CPEICTBA
MaTeMaTH4eCKOU

CTaTUCTHKH, YHCICHHBIX METO/IOB,
MaTeMaTH9YecKoro aHalln3a, METOJIOB
OTITUMU3AIINH, TEOPHU BEPOSITHOCTEH,
TeOopuH rpadoB, pa3INIHBIC TEXHUKU
paboThI ¢ JaHHBIMU B IMPPoBOi hopMme.

19. [Iepeuncnure BO3MOXKHBIE KOMIOHEHTHI CNN 00bIYHO COCTOUT U3 CIAEIYIOMINX
cBepTOUHO# HelporHoit cetn (Convolutional |KOMITOHEHTOB:

Neural Networks, ConvNet — CNN). 1) BxoaHoii cioit
2) CBepTOYHBIiA CIIOH
3) OObenuHeHUE CiI0eB (CIIOM myria)
4) TTomHOCBSI3HBIH CJI0# (ITOJHOCTHIO
TIOJIKJTFOYEHHBIHN CJIOM)
5) BeixoaHoii cioi

20. [Ipu ananm3e JaHHBIX MMOJYYEH rpaduk, WneanpHOE 3HaYeHHE rpaduka
MOKa3bIBAIOIINN 3aBUCUMOCTb BEPHO HaXOJUTCS B BEpXHEH JIEBOU TOUKE
KIacCu(QUIUPYEMBIX 00BEKTOB (TPR=1,aFPR=0)
MIOJIOXKUTENIBHOTO KJlacca OT JIOXKHO
MOJIOXKUTENBHO KJIACCU(PULIUPYEMBIX
00wvekToB HeraruBHOTO Kitacca ROC (receiver
operating characteristic). Ykaxxure rue
HaXOJIUTCs uaeanbHoe 3HayeHue 1syx ROC —

KPUBBIX.

21. Ha pucynke nokazana Marpuna 1'P — xonuuectBo True Positive
COTIPSKEHHOCTH BO3MOXHBIX PE3YJIbTAaTOB (MCTUHHBIHN MOJIOKUTETBHBIN)
O6uHapHO# Kkiaccudukaruu. OnuiuTe pe3yabTaTOB Ha JJAHHOM BBIOOPKE.
kateropuio TF.

TP
TN
22. Jlnst MmatmmHHOTO 00y4eHus pazaenuin Habop |OOyuatomuii Habop - 3TO

JAHHBIX Ha 00y4arolyl0, BAIUJAIIMOHHYIO U
TECTOBYIO BBIOOpKH. J[J1s1 KakuX 1esnei
UCHOJB3YIOT 00y4aromuii Habop.

MOJAMHOKCCTBO JAHHBIX, KOTOPLIC
HCIIOJIB3YIOT JIsA O6y‘-ICHI/I$I MOACIIHN.



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%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%B8%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
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%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%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
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
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23.

Jis MammmHHOTO 00y4eHusl OONbIION HAO0P
JTaHHBIX paznenwin 1no mpaswiry 70-20-10.
Onwumute oOmacTu IPUMEHEHHS
pa3/IeNeHHBIX TAaHHBIX.

70% nannbIx s ooyuenus, 20% ans
npoBepku, 10% ans TecTupoBaHUsL.

24,

[TpuBenuTe KPaTKO BO3MOXKHBIC BAPHAHTHI
00pabOTKN KaTeropuaibHbIX MPU3HAKOB.

KareropuanpHpie MpU3HAKH MOTYT OBITH
MpeaACTaBJICHBI B BUAC CTPOKOBBIX
3HaYeHUI. DTU 3HaYEHUS HYKHO
npeoOpazoBaTh B YUCIOBBIC UITH
6I/IHapHI>IC 3HAYCHUA 11
HCITIOJIB30BAHUS B aJITOPUTMAX
MAIIMHHOTO 00y4YeHHs. JTO AeaeTcs
IMyTEM KOAWPOBAHUSA KAaTCrOpUaJIbHBIX
MIPU3HAKOB.

25.

TTocuuTaiiTe KOIUYECTBO KJIACCOB METOIA
aHaJIM3a JJaHHBIX “‘/lepeBo pereHuii”.

KonnuecTBo kiaccoB 3 — opaHxkeBble
JUCThSA, (PHOTETOBBIC, 3€TICHBIE.

26.

[Tepeuncnure 1OCTOMHCTBA HCIIOIB30BAHUS
METOJIa aHayiu3a JaHHbIX “CiydaiiHblil jgec”

[IpenmyiecTBa UCIIOJIB30BAHUS METOIA
aHanu3a JaHHbIX “CiaydailHbld jec”:
1) OTIMYHO TOAXOTUT VIS U3YUEHHUS
CIIOKHBIX HETMHEHHBIX OTHOIIICHHI.
OOBIYHO JOCTHUTalOT XOPOIIEH
MIPOU3BOAUTEIILHOCTH: JyUIlIe, YeM Y
MOJIMHOMHUAJILHOM perpeccuy,
MIPUMEPHO HapaBHE C HEUPOHHBIMH
CETSIMU.

2) OCHOBHBIE aJITOPUTMBI IIPOCTHI B
MMOHUMAaHUHU U peanu3anuu. [ paHuipl
pEIICHUH, KOTOPBIE CO3/IaI0TCS BO
BpeMsi O0y4eHHUS, JIETKO MOHSTh.

27.

Kakoit meTon pekoMeH1yeTcsl UCIOIb30BaTh B
MAaITMHHOM OOY4eHUH IJI1 YMEHBIICHUS
TEHACHIIUHA MOJIETH K MepeoOydeHHUIO.

Perynspusarius - o0 MeTo I,
3aKITIOYAIOIIMICS B HAJIOKCHUU
JIOTIOJTHUTEIILHBIX OTPAaHUYCHUI Ha
HCKOMBIE ITapaMeTphbl, KOTOPbIE MOTYT
NPEIOTBPATHTD U3JIUITHIOK CJIOKHOCTb
MOJICIT ¥ CKJIOHHOCTD €€ K
nepeoOyueHuIo.

28.

[IpuBeauTe mpuMepsl KacCU(PUKATOPOB.

B Hacrosee Bpems pazpabotaHo
00JIBIII0E KOJIMYECTBO PA3IMYHBIX BUJIOB
KJIacCU(UKaTOPOB, JUIs MOCTPOCHUS
KOTOPBIX UCIIOJIB3YIOTCS KaK
CTaTUCTUYECKUE METObI
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3a/laHus
(morucTuyeckas perpeccus,
JUCKPUMHUHAHTHBIN aHAu3), TaK U
METO/Ibl MAIIMHHOTO 00y4YeHUs
(HepOHHBIC CETH, ICPEBbS PCIICHUH,
MeToI K-OmmKaimx coceneil, MallIuHbl
OTIOPHBIX BEKTOPOB U JP.).

29. Yro Takoe nepcenTpon? [lepcenTpon — 3TO HEHPOHHAs CETB,
KOTOpasi MpeaCcTaBIIsieT co00il anroputm
JUISL BBITIOJIHEHUS IBOMYHOM
kiaccudukanuu. brIBalOT OAHOCIONHBIE
Y MHOTOCJIOVHBIE.

30. [TocraBiena 3a1aua MpoBECTH PyTorch — coBpemenHnas OubaHOTEKA
aBTOMAaTHUYECKOE BBIYHMCIICHUE IPAIMEHTOB Ha |(PpelMBOPK) ITyOOKOTO 0OydEHusI.
Python. Kakyto 6ubnnorexy Bbl Oymere
HCIIOJIb30BaTh?

31. [locTaBnena 3amadya oOy4MTh MHOTOCJIOWHBIN | MeToa 00paTHOTO pacpoCTpaHEHHs
nepuentpod. Kakoii MeTog Bbl  MoKeTe|OMHMOKH — METOJ] BHIYMCIICHUS
HCIOJIb30BaTh? rpagueHTa, KOTOPbIil UCIIONIB3YeTC sl IPU

0OHOBJIEHHH BECOB MHOTOCIIOITHOTO
NepLENnTPOHA.

32. Jan Habop nanHbix. HeoOxoaumo mpoBect  [DTH TOUKHM OynyT ceiuac paboTaTh Kak
KJIaCTEPU3ALIUIO B COOTBETCTBUH C LEHTPOU/IbI WJIU LIEHTPHI KJIACTEPOB,
QJITOPUTMOM KiacTepusanuu K-means. KOTOpBbI€ MBI cOOUpaeMcst

o CTPYIIHMPOBATH
° o3 o pynuuap
o
o
o
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oo © °©
DTH IaHHBIE pa30ouBaeM Ha 3 Kiacrepa.
BriOupaem 3 ciydallHBIX 3HAUCHUS
(kBazpaTHBIC METKH).
u |
o O
Op o O
0] o
O
o ©
0o ©Oop (]
00 O = o
Kak Ha3pIBalOTCs JaHHBIE TOUKU U JUISL YETO
UCIOJIb3YIOTCSL.
33. HazoBure npuunHbl ynaaeHue BETOK CoxkpalleHus pelaronmx JepeBbeB

peararonmx ICpPeBLECB.

HPOBOJAT U1l 0Ope3Ka BKIJIIOYAET B ceOsl
yAAJIEHUE BETOK, KOTOPBIE HCIIOJIB3YIOT
(GYHKIMH, UMEIOIINE HU3KYIO BaKHOCTb,
Taxkum 00pa3om, ymMeHbIIaeM
CJIO)KHOCTb JIepeBa U, TAKUM 00pa3om,
YBEIIMYMBAEM €T0 MPEJICKA3aTENBbHYIO
CHUILY 3@ CUET YMEHBIIECHHUS
NIEPEOCHALICHHUS.

34.

Kaxkyto ¢ynkuuto B Python amst HacTpoiiku

AApa MOKHO HCIO0JIb30BaTh?

B Python B xauecTBe HacTpoOWKH siapa

MOXHO HCTI0JIb30BaTh QyHKIHIO kernel.



https://wiki.loginom.ru/articles/logistic-regression.html
https://wiki.loginom.ru/articles/linear-discriminant-analysis.html
https://wiki.loginom.ru/articles/machine-learning.html
https://wiki.loginom.ru/articles/neural-network.html
https://wiki.loginom.ru/articles/decision-trees.html
https://wiki.loginom.ru/articles/k-nearest-neighbor.html
https://wiki.loginom.ru/articles/support-vector-machines.html
https://wiki.loginom.ru/articles/support-vector-machines.html
https://neurohive.io/ru/osnovy-data-science/osnovy-nejronnyh-setej-algoritmy-obuchenie-funkcii-aktivacii-i-poteri/
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%81%D0%BB%D0%BE%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%81%D0%BB%D0%BE%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%81%D0%BB%D0%BE%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%81%D0%BB%D0%BE%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD_%D0%A0%D1%83%D0%BC%D0%B5%D0%BB%D1%8C%D1%85%D0%B0%D1%80%D1%82%D0%B0
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35.

Keras 6nbnuoteka ¢pynkiuto B Python s
Yero MOKHO HCIOJIL30BaTh?

Keras oubnuoreka Python mo3sossier
CO3aBaTh NPOTOTHUIIBI, UCCIICAOBATH U
pa3BepTHIBATH MOJIEIH TITyOOKOTO
06yquI/I$I WHTYUTHBHO IMOHATHBIM U
ONTUMM3UPOBAHHBIM CIIOCOOOM.

36.

Onuiure ycaoBUsi ONITUMATILHOTO
rcnoJib3oBanus EM anroput™ [uis aHanusa
JTAHHBIX

EM anroputm noaxoauT sl PELICHUs
3a/1a4 IByX TUIIOB:

1. 3agaun ¢ HEMOJIHBIMU JAaHHBIMHU.

2. 3ajauu, B KOTOPHIX YI0OHO BBOJIUTH
CKPBITBIE IIEPEMEHHBIE JJIs YIIPOLIECHUS
nojcuera GyHKIHUU MIPaBA0TIOg00HS.
ITpumepom Takoil 3a1a4l MOKET
CIIYKUTb KJIACTEPU3ALIHSL.

37.

[lepeuncnure 3a7aun aHaIU3a N300pakeHNUN
penraemMsble C IIOMOIIBI HEHPOHHBIX CETEH.

3aauun aHan3a U300pakeHu
penaeMple C MOMOIIBI HEHPOHHBIX
ceren

1) Kitaccudurarus n3o0pakeHuit
2) ObHapyxeHne 00ObEKTOB

3) CermeHTarust H300pakeHHS

4) I'enepanus n300paKeHUIH

38.

Jlst ananm3a n300pakeHU B HACTOSIIICE
BpeMsI UCIIOJIB3YIOT CBEPTOUHbIE HEHPOHHBIE
cetu (Convolutional Neural Networks,
ConvNet - CNN). OnumuTte KpaTko mpoIece
o6yuenus CNN.

CNN wucnonb3yeT mporecc 00ydeHus,
4TOOBI YIUTHCSI Ha HA0OPE MMOMEYCHHBIX
n3o0pakenuid. B mporecce oOyueHust
CETH MPEAO0CTABISAETCS BXOJHOE
M300pakeHHE U )KeTTaeMblid pe3yJbTar.
3aTeM ceThb KOPPEKTUPYET CBOU
BHYTpPEHHUE MapaMeTpbl, 4TOOBI CBECTU
K MUHUMYMY Pa3HHUILY MEXY
JKEJIAeMbIM PE3yIbTaTOM U
COOCTBEHHBIM MPOTHO30M. DTOT
polLecc NOBTOpSAETCA A0 TEX MOp, MOKa
CETh HE CMOXKET TOYHO MpecKa3arh
JKEJIAeMbIil pe3ynbTar.

39.

OO6nacTu UCIIONIb30BaHHUs CBEPTOUHBIX
uempocereii (CNN)

Ceeprounblie HeiiporHble ceT (CNN)
— 9TO THII HEUPOHHOHN CETH, XOPOIIIO
TIOIXOISIIIMH JI71s1 3a/1a9 00pabOTKH
M300paKEHUM, TAKUX KaK
pacro3HaBaHHE 0OBEKTOB HIIH
CEerMEHTaIIHSL.

40.

Ilepeuncinre 1O0CTOMHCTBA UCIIOIB30BAHUS
TpaHchepHoro o0yueHus: HEMPOHHBIX ceTel
aHaJM3a JIaHHbIX.

JloCcTOMHCTBA UCHOIB30BAHUS
TpaHchepHOro 00ydeHus HEHPOHHBIX
CeTen:

1. Coxparienue BpeMeHH 00y4eHus
2. Ynyumenue 06001eHus

3. JomnonuuTenbHas uHbopMaIus

4. Pemenue 3a/1a4, 17151 KOTOPBIX Mo
TAHHBIX

5. Pemienue crienmanu3upoBaHHbIX
3a/1a4d

6. DKOHOMUS PECYPCOB
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41.

[IpuBenuTe HEe MeHee Tpex 3ahay aHaJIM3a
CCTCCTBCHHBIX A3BIKOB

Tpu npumMepa MOXHO BBIOpaTh U3
JTAHHOT'O CIIMCKA 3aj[a4 aHaJIu3a
€CTECTBEHHBIX SI3bIKOB:

- ®opMUpOBaHKE OTBETOB HAa BOIIPOCHI
- AHaJIU3 YMOIIMOHATILHON OKPAaCKU
BBICKa3bIBAaHUI

- HaxoxaeHnme Tekcra,
COOTBETCTBYIOLIETO U300PAKEHUIO
- MamuHHBIN TEpeBO

- Pacno3HaBanue peun

- Mopdonoruueckas pasmerka

- lI3Bnedenue cyniHocrei

42.

[TocraBnena 3a1a4a aBTOMaTH4ECKOTO
pacro3HaBaHUs TEKCTA HAITUCAHHOTO
HoctoeBckum @.M. ¢ UCMOIBb30BaHUEM
MaIlIMHHOM Mosienu. Kak cokpaTtuts
JUIUTEIBHOCTD 3Tarna o0ydeHust Mmojenu?

BYILGM HUCIIOJIB30BaTh ME€TOA MAIIIMHHOI'O
00y4eHus, IpU KOTOPOM MOJIEIIb,
pa3paboTaHHas JyIsl OJJHOU 00J1acTH,
UCTIONIB3YETCS B IPYTrOU 00JIacTH -
TpancdepHoe obyuenue. BozpMem
MOJIEJTb OOYUEHHYIO paclio3HABATh TEKCT
" JTOYYHM €€ Ha TCKCTC HAITUCAHHOM
HoctoeBckum @ .M.

43.

[TocraBnena 3amavya BEIOpaTh BU HEHPOCETH
JUIS IOCTPOEHUS MOJIENIN C HU3KUM YPOBHEM
OLIMOOK MPU PEIICHUH CI0KHON 3aa4H.

Jnst pemiennst noIoMaeT HeMpOHHAS
CEeTh U3 HECKOJIBKUX CIJIOEB
HCKYCCTBEHHBIX HEHPOHOB, KOTOPbIE
CBSI3aHBI MEX]Ty COOOH, UTO MO3BOJISET
JaHHBIM [TepPEeMEeaThCsl [0 CETH
«pacnpeieneHHbIM» 00pa3oM,
HarpuMep CBEpTOYHbIE HEMPOHHBIE
cetu (CNN) uiu peKyppeHTHBIC
HeriporHsie cet (RNN).

44,

Oco6eHHOCTH PeKyppeHTHBIX HEHPOHHBIX
cereii (RNN).

RNN o00mmagaror criocoOHOCTRIO
3alIOMUHATh IPEJBIAYIINE BXOIHbIE
JTaHHbBIE U «3alIOMUHATHY» UH(POPMALIHIO
C TEYEHHEM BPEMEHH, UTO MO3BOJISIET UM
Jy4lle paclo3HaBaTh 3aKOHOMEPHOCTH,
BO3HUKAIOIIME B TEUCHHE OoJiee
JUIUTEJIbHBIX UTHTEPBAJIOB BPEMEHH.
RNN cTpyKTypHpOBaHbI Kak

MO CJIEI0BATEIBHOCTD «BOPOT», KOTOPbIE
00pabaThIBalOT BXOJAHBIE TAHHBIE,
yTOOBI IOMOYb CO3/IaTh TPOrHO3. RNN
MO>KHO HCIIOJIB30BaTh JUIS 3a]1a4,
CBSI3aHHBIX C KJaccu(UKalmei,
perpeccuen Wi reuepanuein
nocuenosareiabHocTed. Hekotopelie u3
HauboJee MOMYISPHBIX MPUIOKEHUN
RNN Bxuirouator 006paboTKy
€CTECTBEHHOTO SI3bIKa, aHAIU3
HACTpOeHUH 1 00pabOTKY 3ByKa.

45,

[Ipu ananu3e UCXonHBIX JaHHBIX B Python
noJy4ni rpaduk «Smuk ¢ ycamu»
MOKa3aHHbIM Ha pUCYHKE. XapaKTepUCTHKA

Menuana




Howmep

Coneprkanue Borpoca

[IpaBriIbHBIN OTBET HA 3a4aHUE

3a/laHus

«Smuka ¢ ycamu» oz ?.
—
:

46. [losicHUTE YTO O3HAYAET CUHTE3 [TpuMeHuTENFHO K UCKYCCTBEHHOMY
MPUMEHUTEIBFHO K HCKYCCTBEHHOMY UHTEJIJIEKTY CUHTE3 03HAYaeT
WHTEIUICKTY. TreHEepaIIo I'PaMOTHOIO TEKCTA.

47. [TosicHUTE YTO O3HAYAET aHAIN3 [IpuMeHuTENEHO K UCKYCCTBEHHOMY
MPUMEHUTEIHFHO K HCKYCCTBEHHOMY MHTEJJIEKTY aHAJIW3 03HAYaeT
WHTEIUICKTY. MIOHUMAHHE S3bIKA

48. KpoTko onumure noHITHE MAIUHHOTO FastText nerimyOokast apXuTeKTypa
oOyuenus FastText. HEHPOHHOU CETH, UCIIOJIB3YETCS B BUE

6ubnuoTeku, coaepxaiien
npeoOyYeHHBIE TOTOBbIE BEKTOPHBIE
MPEJCTaBICHUS CIOB U
KJaccuduraropa, To €CTh aJITOPUTM
MAaIIMHHOTO 00y4eHusl pa30uBaroIInii
CJIOBA Ha KJIACCHI.

49, [TocraBnena 3a1aua epeBojia ¢ OJJHOTO si3bIka |MoJ1eb HeHPOHHOTO MAITMHHOTO
Ha JPYroi ¢ IOMOIIBIO MOJIETI HEUPOHHOTO  [[IEPEeBOJIa COCTOUT U3 KOJIUPYIOIIErO
MalIMHHOTO MepeBo/ia, T.e. MPUHUMAET Ha KOMITOHEHTA, JEKOJAUPYIOIIETO
BXOJI MPEIJI0KEHHUE Ha OJJTHOM SI3bIKE U KOMITOHEHTA U CBS3H MEXAY HUMH.
BBIBOJIUT MPEATIOKEHUE HA JPYrOM.

[IpuBenuTe mpuMep cocTaBa MOJIEIH
HEHPOHHOTO MAIIMHHOTO MepeBoIa.
50. Koxkoit MmeTo MammuHHOTO 00ydeHHe MOKHO  |Ecim Mozens cpensl HeM3BeCTHA,

HCIIO0Ih30BaTh MPU HEU3BECTHON MOJICTH
CPEIbI.

ucnoib3ytoT Monte-Kapio
MOJIeTTUpOBaHue (MeTo1 ITyooKkoro Q-
00y4JeHuUs).



https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D1%82%D0%B5%D0%BA%D1%81%D1%82%D0%B0
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