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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.02 TexHo/IorMYecKue MalIMHBI M 000py/[0BaHHE

rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
JlorynoBa TarbssHa BUKTOpPOBHa, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmbl O7 ¢ opMaliuoHHBIE CUCTEMBI H IPOrPaMMHasi HH)KeHepUsl

3aBenyromumii kadenpoii Cemenosa E.I., a.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E7 MEXAHUKA TE®©OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBepaytoimii Kadenpoii CanaukoB B.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CHUCTEMBI UCKYCCTBEHHOI'O MHTEJ/IJIEKTA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

YK-1 — criocoOGHOCTh OCYIIeCTBAATE TOUCK, KPUTUUYECKWH aHaau3 W CUHTe3 WHGOpPMaLWd, MPUMEeHSTb
CUCTeMHbIN TIOAXO0/, /1S pellieHusl T0CTaB/IeHHbIX 3a7a4
[IK-93 — crnocobeH TeHepUpOBaTb HOBble WJed [yisi pelleHus 3ajad  L[U(POBOM SKOHOMUKH,

abCTparupoBarbCsl OT CTAHJAPTHBIX MOje/iel, TiepecTpanBaTh CIAMKUBIIHMECS CIIOCOOBI pelleHus 3a/ad,
BBI/IBUTaTh a/IbTEPHATUBHBIE BADHUAHTHI JIEMCTBUH C 11e/1bI0 BEIPAOOTKH HOBBIX ONTHUMAJIBHBIX aITOPUTMOB
ITK-94 — crnioco6eH K yrpap/ieHnto UH(opMaliiel U JaHHbIMH, TOUCKY UCTOUYHUKOB MH(MOPMAIIUU U ITaHHBIX,
BOCTIPUSITHIO, aHa/W3y, 3alIOMUHAHWIO U Tiepefiaue WH(OPMAI[UM C WCTIO/Ib30BaHUEM I[U(PPOBBIX CPEJCTB, a
TaKXXe C TMOMOIIbI0 aJITOPUTMOB TIPH paboTe C MOJyUueHHBIMU U3 PA3/IMUHBIX UCTOUHHMKOB JaHHBIMH C 1[€JIbIO
3¢ heKTUBHOTO UCITO0/b30BaHUS TT0/TyUeHHON NH(POPMAaLIUK A1 pellieHuys 3a1au

DOpPMUPOBAHHIO KOMITETEHITUH CITY>KUT IOCTKEHUE CJIeTYIOIUX Pe3y/IbTaToB 00pa30BaHuUs:
YK-1

YMeHuUsi:

C7leslaTh CPABHUTE/IbHBIA aHa/M3 W ODOCHOBATh BLIOOD $3bIKA WCKYCCTBEHHOTO WHTE/IEKTA ISt
pellieHyst CBOel 3ajiaum;;
IIK-93

3HAHUA:

3HATh TEOPHUI0 TEXHOIOTHUM UCKYCCTBEHHOTO UHTEJIIEKTA;;

YMeHuUsi:

yMeTb TPUMEHATh TEXHOJOTMU WCKYCCTBEHHOIO WHTE/JIEKTa [/ pelleHud 3ajau  [UGpPOBOU
5KOHOMHUKU;;

HABbIKU:

WCTI0J/Ib30BaTh TEXHOIOTUU UHTEJITIEKTYaIbHOTO aHa/IN3a JJAHHBIX U TIO/|I€PKKH TTPUHATHS PEIIeHHIH;.
ITK-94

3HAHUSL:

3HaTh OCHOBHBIE TIOJXOAbI MPe/ICTaB/IeHUS 3HAHUI;;

YMeHuUsi:

yMeTb aBTOMaTH3UPOBATh MOMCK HEOOXOAMMOM MpodeCcCHOHAMBHON HH(MOPMALIUY;;

HABbIKU:

TIPUMEHSTh METO/IbI aHa/TH3a MPUK/IaIHON 00/1aCTH Ha KOHIEMNTYaTbHOM, JIOTUYeCKOM, MaTeMaTHUeCKOM
Y aJITOPUTMHUYECKOM YPOBHSX;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna CUCTEMBI NCKYCCTBEHHOI'O MHTEJUIEKTA siBasieTcst AUCLATIIUHON
o0s13aTe/IbHOI yacTu 6;10Ka 1 MporpamMMbI IOATOTOBKH 110 HarpasieHuto 15.03.02 TexHon02uuecKue MatuuHbl
u obopydoeatue.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NMHO®OPMAILIMOHHBIE TEXHOJIOI'N.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CniocobeH pUMeHsITh 0CHOBHBIE METO/[bI, CTIOCOOBI ¥ CPeJICTBA MOTyUYeHHs], XpaHeHWs],
niepepaboTKy MH(OPMALK TIPU pellieHrH 3a/ja4 Mpod)e CCUOHAIBHOMN JesITeTbHOCTH

¢ OIIK-4 — CniocobeH MOHUMATh TIPUHLIUIILI Pab0TEl COBPEMEeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 IpodeccuoHaIbHON [iesaTe/IbHOCTH

o OIIK-6 — CriocobeH peliiath CTaHAAPTHLIE 3a/jaul MPodeCcCHoHANBHOM [1eSTe/IbHOCTH Ha OCHOBE
WH(OPMAaIMOHHON 1 OubrorpaduuecKoi KyabTyphl C MPUMeHeHHeM UH(OpPMalioHHO-
KOMMYHHKAL[IOHHBIX TeXHOIOTUH

¢ [1K-94 — criocobeH K yripaBieHUI0 HHQOPMaLYel U JaHHBIMH, TTOMCKY UCTOYHUKOB MH(GOPMaLUy 1
JTAHHBIX, BOCIIPUSTHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tiepejjade WHPOPMAaLIMK C UCIOb30BaHeM LUPPOBLIX
CpeJiCTB, a TaKXKe C IOMOIIbI0 a/TOPUTMOB I1pY paboTe ¢ MoTyyeHHbIMU U3 Pa3/INUHbIX UCTOYHHKOB
JIAaHHBIMH C 11e/TbI0 3P GEeKTUBHOTO HCIT0/TL30BaHUS TIOTyUeHHOM HHGOPMALIUH /I PellleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumMeHoBaHMe pa3/ie/ioB U JUAAKTHYECKHX eMHHL]

BCEI'o

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCETO

Jlekuuu

IIpakTHyeckue
3aHATHSA

CamocrosTe/bHasA
pabora cTypeHToB

®dopmupyemast
KoMneTeHus, %

YK-1

T1IK-93

TIK-94

Pasaen 1. MeToab! noucka pemeHunid. MeTobl oMcKa pertenuit. [Tonck
B IPOCTPAHCTBe coctosiuuii. [Tonuslii nepe6op. ITouck B riybuny. ITouck B
LIMPUHY. DBPUCTHYECKUI 1oucK. TTorck MeTogoM pezyKumu. ITouck
MeTozioM "reHepaliysi- IpoBepka'. I[Torck B MepapXuM MPOCTPaHCTB.
IMouck B (hakTOpHU30BaHHOM NpocTpaHCTBe. [TOMCK B PUKCUPOBAHHOM
MHOXKeCTBe TIPOCTPaHCTB. IT0MCK B U3MeHSIIOILeMCSl MHOXKeCTBe
repapx1yecKux NpoctpaHcTs. ITOUCK B a/lbTepHaTUBHBIX POCTPaHCTBAX.

13

10

20

Paspen 2. Mope/u ¥ cpeCTBa Npe/CTaB/IeHNs 3HAHUH.
VIcKyCCTBEeHHBI MHTe//IeKT U CUCTeMbI, OCHOBaHHbIe Ha 3HAHMAX.
Jloruueckue MoJe/IM Npe/icTaB/eHust 3HaHUi. VicuncieHne npejuKaToB
TiepBoro nopsizika. JleyKTHBHBIN BBIBOJ, B TOTMUeCKUX Mogensx. [IpsMoi,
o6parHBbIif ¥ CMellaHHbIi JIOrnuecKuii BbIBOJ. MeToZ| pe3oToLH.
Vcrionb30BaHKHe MeTOZla Pe30/IIOLIMH /I JloKasare/ibcTBa TeopeM. CeTeBast
Mofienb. IToHsTHe ceMaHTHYecKol ceTH. Knaccudukarus ceMaHTHYeCKUX
ceteil. OCHOBHBIe BU/Ibl OTHOLIeHUH. DyHKIMOHaMbHAS ceThb. Ppelmebl.
Cucremsl ¢peiimoB ITpeyicTaB/ieHre 3HaHUI Ha 0CcHOBe (peliMoB,
TTpozykioHHas Mofiesb. PopmasbHble U TIPOrpaMMHbIe CHCTeMbI
npoaykuui. CTpyKTypa MpOrpaMMHON CHCTeMbI POAYyKLmit. LIuk
paboThl cHCTeMbl NPOAYKLMI. KOH(MIMKTHOE MHOXeCTBO MpaBHII.
MeXaHH3MbI aKTUBALIMH 1paBu1. IIpOCTBIe U yripaB/sieMble CUCTEMbI
npoayKLuuu. IIpeacTaBieHye 3HaHUI Ha OCHOBE IPOAYKLIMIL.
IMpencraBneHne HeUeTKUX 3HaHUI. [TOHATHe TUHIBUCTHYECKOI
riepeMeHHOM. HeueTkiie MHOXXecTBa. OCHOBHBIE OMepalLjyi Haj, HeYeTKUMU
MHOxecTBamMu. HeueTkue oTHowenust. ITpe/icTaB/ieHye 3HaHUH Ha OCHOBe
BBIUMC/IUTE/TbHBIX MOZieneld. PellleHye 3a/ia4 Ha BBIYMCIUTETbHBIX
Mogessix. [IporpaMMupoBaHye B OrpaHUYEHHSIX KaK HOBast apaJurma
TOCTaHOBKH U pellleHus 3aziad. Hezjoompe/jesieHHbIe TUTIBI JAHHBIX U
He/l00Mpe/ie/leHHbIe Mogiei. OpraHn3alys BIYMC/IeHUH Ha
He/l00IIpe/ieNleHHbIX MofesixX. Obliiee MOHATHE reHeTUYeCKUX
anroputmoB. IIpocToii reneTnueckuit anroput™. HeliponHble cet. Bugpl
HeMpOHHBIX ceTeld. OGyueHre HeHPOHHBIX CeTeld.

18

10

20

20

20

Paszpen 3. ABTomaTuyeckasi 06padoTka Tekcra. IToaxozp! k obpaborke
TEeKCTa: OCHOBaHHbIE Ha JJaHHBIX U Ha 3HaHWSIX. Pery/sipHbIe BbIPaXKeHHs],
KOHEeYHbIe aBTOMaThl ¥ FPAMMAaTHKH.

18

10

20

20

20

Paspen 4. BeposATHOCTHBIE MOJIE/IH TIOMCKA H K/IaCCH(HKALUH.
MogenupoBaHue UHTe/l1eKTyalbHbIX CUCTeM CpeliCTBaMU TeOPUU
BeposiTHOCTel. PopMya ycioBHOM BepositHocTH. Popmyra Baiieca.
HawugHblii 6aitecoBckuii Kiaccupukarop. My/bTHHOMHaIbHAsT
(Multinomial) mogens. MHoromepHasi Mogiesib Beprysm (Multivariate
Bernoulli). ITpimeHenue 6GaiiecoBckoro kaaccubukaropa Ass
KaTeropusanyu TeKCTOB.

18

10

20

20

20

Paspen 5. OCHOBBI OHTO/IOTHYECKOT0 MO/{e/THPOBaHHA.
Onrosoruueckoe Mogenuposanre U Cemantrueckuii Be6. OCHOBbI
OHTOJIOTUYECKOTO MO/Ie/IMPOBaHUsl Y MH)XXeHepUH 3HaHWH, pe/JakTopbl
onTonoruid. S13bik RDF. TIpunoxkeHust Semantic Web. MotuBarus
Semantic Web. CemanTuKa, 3HaK, JeHOTaT, KOHIeNT. OCHOBHbIE
TexHoznorun Semantic Web: RDF, OWL, SPARQL. /X npeiHa3HaueHue 1
B3auMocBs3b. RDF:pecypc, URI, TpUIIeT, UMEHOBaHHbIN rpad, mTepar,
AQHOHMMHBIN y3es1, KoHTeliHepbl/Ko/uleKLuy PopMatsl cepuanusanyu RDF:
N3, NTriples, RDF/XML, RDFa, Microdata. ®opmabHbIe OHTOIOTHH.
OWL: MHAMBHYaJIbl, KJIaCChl, CBOHCTBA, CIOCOObI 3a/jaHus K/1acCOB,
akcruombl. Cuntakcucel OWL. T'unoresa otkpeitoro mupa. SPARQL:
rpacoBbie wab/oHbI, cTpyKTypa 3anpoca (oneparopst OPTIONAL,
UNION, FILTER, ORDER BY, GROUP BY, LIMIT u zip.), 3arpocsI K
BHeLIHNUM ToukaM goctyna. Onronoruu: FOAF, Schema.org. Habop
JaHHbIX DBpedia.

41

34

20

20

20

Bcero 3a 6 cemecTp

108

34

17

17

74

100

100

100

Bcero o AMCHMIUIHHE

108

34

17

17

74

100

100

100

3.2. AyAuTOpHBII NPAKTUKYM

Ne |Homep u HauMeHOBaHHe pa3jesia
n/n JMCLIUTLTUHBI

Tema MPAKTHYE€CKOr'o 3daHATUA

Oo0nem,
ay/. yacos

Paszpen 1. Metoabl moucka
pelLeHui.

BbInosiHeHHe MPaKTHUeCKOUW paboThl Ha TeMy
"Peanuzauyg MeToga noucka"

Pa3zpen 2. Mopenu v cpeicTBa
TIpe/ICTaB/IeHus] 3HAHUM.

BeImonHeHue TpaKkTHUeCKOH paboThI

"IIpoekTrpoBaHue cxembl 151 XpaHuaiia RDF-

JaHHbBIX "

Paspen 3. ABromarnueckas
06paboTka TekcTa.

BbInosiHeHWe MpakTHUeckor paboTs! "HamvcaHue

Mozy/si Ha koHBeiiepa Apache UIMA"

6

23990




4  |Paznen 4. BeposTHOCTHBIE MOZieN |BhITOHEHNWE MPaKTHUecKol pabotel "O0yueHue 4
TOWCKa U Kaccu(rKauy. Kaccugukaropa”
5 Pazpen 5. OcHOBBI BeinonHeHue rpakTHueckoi paboTsl "Co3zaaHue 3
OHTOJIOTHYECKOI'0 MOZIe/IMPOBAHUS. [OHTOIOrMx"
Bcero 3a 6 cemecTp 17
3.3. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHUe pa3jiesa O0newm,
Cojep>xaHue yueOHOro 3ajaHus
n/n JUCLUIUTUHBI 4acoB
L Pasgen 1. MeToAb! 1oucKa pellieHUH. VIsyvetie UTEpAType! M0 ANCLHIIIHHe 6
2 Peanu3aiusa meToza mouvcka 4
ITpoekTripoBaHre CXeMbl [/1s1 XpaHW/IUILA
3 Egzﬁi% 2. Mogenu v cpefiCcTBa NpeCTaBIeHus RDF-1aHHbIX 6
4 ' W3yuenue nuTeparypsl 110 JUCLUIUIMHE 4
5 Harmcanvie Mozy/nst Ha KoHBetiepa Apache 6
Pa3gen 3. ABromaruueckasi oopabotka tekcra. (UIMA
6 N3yuenue uTeparypsl 110 AUCLUIIMHE 4
7 |Pa3men 4. BeposiTHOCTHBIE MOZleN TIovcKa ¥ |MI3yueHue iuTeparypel 110 AUCLUAIUIAHE 4
8 |kmaccudukaiym. OOGyuenue kmaccuukaropa 6
9  [Pasgen 5. OCHOBBI OHTOJIOTMUYECKOIO N3yuenue uTeparypsl 110 AUCLUIIMHE 14
10 |[MogemupoBaHWMS. Co3gaHue OHTOIOTUH 20
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 45/ 6 7 8910 11 1213 14 15/16 17
OTu. no OTu. no OTu. no OTu. no Ortu. no I13, Bormp. 3ay,
6 13 AP 13 AP 13 13 AP 3au.

] AI/I

YcnoBHbBIe 0003HAUCHUS:
P — nauarHocTrueckasi paboTa;

Ortu. no 13 — oTyeT No MpakTUUeCKOMY 3a/laHHIO;

Bomp. 3au — BOIIpOCH! K 3a4eTy;
3a4. — 3a4eT.

TeKyLHi KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbBIE UHTEPBAJIb B
cnenyrommx ¢popmax:

arHocTuueckas paboTa;

¢ OTYET I1I0 ITPaKTU4Y€CKOMY 3dldHHIO;
® BOIIPDOCHI K 3a4eTy.

IIpome)xyTouHas arrecranus IIPOBOAUTCS B (hopMax:
e 3aueT.

23990




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. . Cucrembl uckyccrBeHHoro uHresiekta. CI16.6I'TY "BOEHMEX" um. [1. ®@. YcruHoBa, 2015, 50 3K3.

. A. BypkoB. . MammHHOoe o0yueHue 0e3 yumHuX c1oB. CaHkt-ITetepOypr: ITutep, 2020, 371. pec.

. b. Jlanw. . MammHHOe obyyeHue Ha R: 3KcriepTHBIE TEXHUKH [/ IPOTHOCTHYecKoro aHanm3a. CI16.:
ITurep, 2020, 35. pec.

4. B. K. ®unH. . VICKyCCTBEeHHBIM UHTE/JIEKT: METOAOIOTHS, TpuMeHeHws], pumocodust. M.: KPACAH/,
2011, 5 k3.

. . Beiigep. . Uucrteiit Python. Tonkoctu nporpammupoBanus fyist ipogu. Cankr-IletepOypr: [Tutep,
2021, 5. pec.

6. [1. ®. JTrorep. . VIcKycCTBeHHBIN WHTE/IEKT: CTPaTeTul ¥ METObI PeLIeHHs] CI0KHBIX podieM. M.:
Bunesimc, 2003, a51. pec.

. JI. H. fcauiikuii. . BBeJileHre B UCKYCCTBeHHBIN UHTEeEKT. M.: Akagemus, 2005, 10 3k3.

. I1. Tk, Oetiten, X. M. [etiten. . Python: VIcKycCTBeHHBIN UHTE/IEKT, OOJbIINE JAHHBIE U 00/1aUHbIe
Berurcsienusi. Cankr-ITetepOypr: ITurep, 2021, 351. pec.

. 3. AymaiizuH. . MammHHOe oOyueHue: HOBBIN MCKYCCTBeHHbIM UHTe/IeKT. M.: AsybrivHa ITabnuiuep,
2017, 7 7K3.

W N

ul

o 3

©

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:

1. ®. A. HoBukoB. . CUMBO/TMUECKUM NCKYCCTBEHHBIM UHTE/IEKT: MaTeMaTHieCcKre OCHOBBI
rpeficTaB/eHns 3HaHui. M.: FOpaiit, 2016, 1 3k3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. http://protege.stanford.edu/ — prot&eacute;g&eacute;;

3. https://uima.apache.org/ — Apache UIMA - Apache UIMA,;

4. https://gate.ac.uk/ — GATE.ac.uk - index.html;

5. http:/library.voenmeh.ru/ — ®yHzaamenTanbHast 6ubnuoreka BI' TY «BOEHMEX» um. [1.®. YcTHHOBS;
6. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas atdopma FOpaiit. st By30B U cCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHHe:

1. Linux;

2. Python 3.4;

3. OdwucHbiii naket Libre Office;

4. Habop cpecTB TpaHC/ISILMK, KOMITOHOBKY 1 0Tiagku GCC/GNU Make/GDB,;
5. Habop cpefcTB KOMIWIALMK ¥ BbinosiHeHUs LLVM;

6. PacripesiesieHHasi cucteMa yripaB/ieHUs BepCUsIMU git.
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5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Linux;

2. Python 3.4;

3. Oducnerit maket Libre Office;

4. Habop cpefiCTB TpaHC/IALMH, KOMITOHOBKY U 0T1aiki GCC/GNU Make/GDB;
5. Habop cpencTB KoMOW/ISILIMY Y BeINoHeHUs: LLVM;

6. PacripesiesieHHas cucTema yripaB/ieHHs BEPCUSIMU git.

6.3. Ilpouee:

1. pabouee MecTo TIperofaBare/isi, OCHAIlleHHOe KOMITBIOTEPOM C JOCTYToM B IHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMbI UCKYCCTBEHHOI'O UHTE/I/IEKTA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia CHUCTEMBI MCKYCCTBEHHOI'O UHTEJ/IJIEKTA sBisercs  AUCLUILIAHOU
o0sA3aTebHOM yacTH 0/10Ka 1 mporpamMMbl MOATOTOBKH 110 HampasjeHuio 15.03.02 TexHonozuueckue MAawuHbl
u obopydoeaHue. JuclriHa peanusyetcs Ha ¢akynsrete O EcrectBeHHOHayuHblli BI'TY "BOEHMEX" um.
[O.®. Yerunora kadeapoit O7 VHbopMalvoHHbIe CUCTEMBI ¥ TIPOTPAaMMHAasi HHKeHepHsL.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
YK-1 cnocobHOCTh OCYyLIeCTB/ISATh TOMCK, KPUTHYECKWH aHanM3 M CUHTe3 HHGOpMaLM, TNPUMEHSTb
CUCTeMHBIV TIOAIXO0Z, /I/IS pellleHus T0CTaB/IeHHbIX 3a/ay;
ITK-93 criocobeH reHepUPOBaTh HOBbIE U/IEU [I/Is PellleH s 3a/1au [UhPOBOH SKOHOMHUKH, abCTParupoBaThCs OT
CTaH/|apTHBIX MOJesIel, MepecTparuBaTh CJIOKUBLIMECS] CIIOCOOBI pellieHus 3a/ja4, BbIIBUraTh ajIbTePHATUBHBIE
BapHaHTHI AeHCTBUH C 1ieJTbI0 BEIPaOOTKY HOBBIX ONTUMAIbHBIX alTOPUTMOB;
[TK-94 cnocobeH K ympaBneHW0 WHGOpPMaLeld U JaHHBIMH, TIOMCKY HWCTOYHWKOB MH(OPMALUM W JAHHBIX,
BOCIIPUSITHIO, aHa/u3y, 3allOMHUHAHUIO U Tlepefaye MH(OPMALMM C HUCMO/Ib30BaHUEM LM(PPOBLIX CPeACTB, a
TaK)Ke C ITOMOIIBI0 aITOPUTMOB TIpU paboTe C TOy4YeHHBIMHU M3 Pa3/UyYHbIX UCTOYHUKOB JAHHBIMU C IIe/bI0
3¢ peKTUBHOrO MCII0b30BaHMS TI0/TyUyeHHOW MH(OPMaLK /IS pellieHus 3a/au.

CogepkaHue [AWCLUAIUIMHBL OXBaTblBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C OCHOBHBIMU MOZENsIMH, METOJaMH,
CpeJCTBAaMH U $13bIKaMH, HCIO/Ib3yeMbIX TIPH pa3paboTKe CHCTeM MCKYCCTBEHHOTO MHTeJUIEKTa, OCHOBHBIMHU
METO[,aMH{ TI0MCKAa DelLlIeHHid, [IPUMEeHsIeMbIX B CUCTeMaX MCKYyCCTBEHHOTO UHTeJ/UIeKTa, AJ1si (popMUpOBaHUS Y
CTy/leHTa aHaIUTUYeCKUX CIOCOOHOCTel, KOoTopble OBl TO3BO/SIM eMy [eslaTh OOOCHOBaHHBIA BHIOOD
M3y4YeHHBIX METOJ0B, CPEZICTB U SI3bIKOB IPY pellieHnH 3a/au u3 00/1acTi MHGOPMAaLMOHHBIX TeXHOTOTHH.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
e OTUYeT 110 MPaKTUUeCKOMY 3a/|aHHIO;
e BOMPOCHI K 3aUeTy.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 3auer.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MIpeZlyCMOTPEHBI JIeKIIMOHHBIe 3aHATHS (17 4.), mpaktudeckue 3aHsatus (17 4.), camocTosTesnsHass pabora
cryzeHrta (74 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
CHUCTEMbI UICKYCCTBEHHOI'O UHTE/I/IEKTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue PexoMenjIyemas: JiTeparypa TpyRoeMKOCTB,
paboThI yac.
Pa3pen 1. MeToabI IOMCKA pellleHUi.
N3yueHue nuTepaTypbl 6
10 JUCLIUTI/THHE JI. H. flcauiikuii. . BBefjeHre B UCKYCCTBEHHbIN UHTe/IEeKT: M.:
Peanusarnus MeTozia Axapemust, 2005 (1) 4
1(0)7(u:€:]
Wroro no pasgeny 1 10
Pa3pen 2. Mopenu u cpeJCcTBa NpPeACTaB/IeHUs 3HAaHUM.
TIpOeKTHpOBAHYE CXEMBI B. K. ®uHH. . IcKyCCTBeHHbI UHTe/UIeKT: METO0/I0THS,
ripuMeHenust, punocodus: M.: KPACAH/I, 2011 (3)
Just xpanuuia RDF- o . 6
L. @. JTrorep. . ICKyCCTBEHHBIN UHTEJJIEKT: CTPAaTerMy U METO/(bI
FAHHBIX peIeHus CTIOKHBIX TIpobsieM: M.: Bunmbsimc, 2003 (2)
I1. [Ix. Oetiten, X. M. Hefiten. . Python: MickyccTBeHHBIH
VIsyuenue JuTepaTypsI VHTE/IIEKT, OOJTbILIHe JJaHHBIe U 00/1auHbIe BhIuMC/IeHust: CaHKT- 4
10 CLIAIITHE ITetepOypr: ITutep, 2021 (4)
Wroro no pasgeny 2 10
Pa3gen 3. ABTomaTuueckasi 00paboTka Tekcra.
b. JIan1i. . MammHHOe o0yueHue Ha R: 3KCTiepTHBIE TEXHUKU IS
Hanmcanue monysnis Ha MpPOrHocTHUecKoro aHanuza: CII6.: TTutep, 2020 (6)
KoHBeiiepa Apache 3. AnmaiiguH. . MammmHHOoe o0yJyeHre: HOBBIM NCKYCCTBEHHBIH 6
UIMA uHTe/eKkT: M.: AnbrivHa ITabmurmep, 2017 (3)
®. A. HoBukoB. . CUMBO/IMYeCKHUI UCKYCCTBEHHBIN HHTEJIIEKT:
MaTeMaTHyecKkrie OCHOBHI Mpe/icTaB/ieHus 3HaHui: M.: FOpailr,
N3yuenne mureparypsl 2016 (4) 4
110 AUCLIUIIIMHE . Beiigep. . Yucteii Python. ToHKoCTH TTpOrpaMMUPOBaHUS JI7IsT
npodu: Cankt-ITetepOypr: ITutep, 2021 (5)
Uroro no pa3geny 3 10
Pa3pen 4. BeposiTHOCTHBIE MOJe/TH TIOMCKA U K/IaCCH()UKALINHU.
N3yueHnue uteparypsl . Beiinep. . Yucteiii Python. ToHKoCTH TTpOrpaMMUPOBaHUS JI7IsT 4
T10 TUCITATITAHE nipodu: Cankr-ITetepOypr: TTutep, 2021 (6)
OGyuenue A. BypkoB. . ManmHHOe 00yueHue 6e3 UIHuX c/1oB: CaHKT- 6
Kaccudukaropa IetepOypr: ITutep, 2020 (3-7)
Urtoro no pa3peny 4 10
Paspen 5. OCHOBBI OHT0/IOrMY€CKOr0 MO/ IMPOBAHMS.
A. BypkoB. . MammHHOe 00yueHue 6e3 UIHUX c/10B: CaHKT-
N3yuenue nureparypsl IerepOypr: Ilurep, 2020 (7)
110 JAUCLIUIUTAHE . Cucremsl uckycctBeHHOTO uHTesekTa: CI16.BI'TY 14
"BOEHMEX" um. [I. ®@. YctuHoga, 2015 (5)
IT. k. Hetiten, X. M. Hdeiiten. . Python: McKyccTBeHHBIH
Co3/jaH1e OHTOJIOrHH VHTEJIEKT, OOJIbILINe JaHHBIE U 00/1auHbIe BeIUMcieHns: CaHKT- 20
IMetepbypr: ITutep, 2021 (1-3)

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CHUCTEMBI NUICKYCCTBEHHOI'O UHTEJ/IVIEKTA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

* OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e BOIMPOCHI K 3a4eTy;

e 3ayeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

OT4eT N0 NpakKTUYeCKOMY 3aAaHUI0
Odopmenne neuarHsix oTueToB 1o 13 He npesiycMoTpeHo. Bee pe3ynbTarh! IpesbsiB/SIOTCS B
3/IeKTPOHHOM (opme.
K Kax0My 3aZlaHII0 He0OX0AMO MOATOTOBUTL OTUET B 3/IeKTPOHHOM BHjle. ITocsie BBITIOMHEHHs OTUYeTa ero
HeoOX0MMO TIpeJJOCTaBUThb Ha MPOBEPKY IpernoaBaTesto (b0 TMYHO, MO0 MOCPeACTBOM 3/IEKTPOHHOM
nouTsl). [1py BeInosHeHNH oT4yeTa pyKoBoZcTBoBaThesl ['OCT 7.32-2017. CocTaB oT4eTa OMUCHIBAETCS B
MIOCTAHOBKE 3a/lauyl Ka&K/0ro 3a/laHusl.
3ajjaHye CUUTAETC s BBIMOJIHEHHBIM U 3allUIeHHBIM YCIIeHO [IPY YCI0BUK:
- Ha/IM4Yusl MPOrpaMMHOT0 NPWIOKEHHNs], peaU3yIoLero oCTaBIeHHY0 3a/a4y;
- Ha/IM4YMs 0TYeTa;
- 3aL[UTHI 10 KOMILIEKTY TECTOBBIX BOIIPOCOB, pa3MellieHHOro B Y MK ANCLUMIUIVHEL
Kputepuu oLieHUBaHUS:
- COOTBETCTBYE MPOTPAMMHOTO TIPUIOXKEHHS YKa3aHHBIM TpeboBaHUsIM, ero paboTocrnocobHOCTE U
3¢ GeKTUBHOCTE — 7 0aJIIOoB,;
- oTueT oopMJIeH OJHOCTEIO B coorBeTcTBUM ¢ 'OCT 7.32-2017 — 3 6ana;
- IPaBWIbHOCTh OTBETOB Ha BOIPOCHI — 7 0asoB;
- CBOeBPEMEHHOCTD BBITIOJTHEHUS M 3aLUThl MHAVUBUAYA/IBLHOTO 3afaHusi — 3 Oasna.
OcHoBaHMeM /IJ1si CHIDKeHHST KOJTMuecTBa 0anioB siB/ISTFOTCS:
- HECOOTBETCTBHE MIPOrPaMMHOTO TIPUJIOXKEHHSI yKa3aHHBIM TPeOOBaHMsIM, ero Hea((eKTUBHOCTE UK
HEKOppeKTHasi paboTa;
- oopmsieHre otueTa He cootBeTcTBYeT 'OCT 7.32-2017 B 3 1 G0siee MyHKTax;
- HeBepHbIe OTBEThI Ha BOIIPOCHI WX OTCYTCTBHE OTBETOB;
- HeCBOEBPEMEHHOCTh BBITIOTHEHHS U 3alL{UThl UHUBUAYa/TBLHOTO 33/IaHuS.
B cnyuae, ecni 3a/jaHuie ¥ OTUeT K HEMY BBITIOJTHEHBI CBOEBPEMEHHO B COOTBETCTBUM C YKa3aHHBIMU
TpeOOBaHMSIMH, a TaKXKe TIO/TyUYeHbI TIPaBU/IbHBIE OTBETHI HAa BOMPOCHI TP €ro 3allUTe CTYAeHT MoTyJyaeT
MaKCHMajbHoe KoyinuecTBo 6asioB — 20. JIst Toro, utoObl paboTa Gblia cfjaHa, TpedyeTcst HabpaTh 12 6asioB.

Bonpocsl K 3auery

Bompocs! K 3auety copepxarcsi B YMK aucuunivHel.
[pu MoAroTOBKE OTBETOB Ha TeOpeThYeCcKre BOMPOChl PeKOMeH/IyeTCsl TIOMUMO TeKCTOB JIEKIUI UCTI0b30BaTh
HCTOUYHUKY OCHOBHOM U JIOTIO/THUTETLHOM JIUTepaTyphbl.

3auer
3aueT 0(hOpMIIAETCS 10 KOJIMUECTBY 0aslioB, MPOIMCAHHBIX B TEXHOJIOIMUECKOH KapTe JUCLIUILIUHEIL,
ITpu Hecorsacuu C OIIeHKOH CTYAeHT UMeeT TIPAB0 CAATh 3aUeT.

Jnst mostyyeHwst 3a4éTa CTyIeHTy HeoOX0ZMMO OTBETHUTh Ha 2 BOTIPOCa ITPero/jaBaresisi, pU OTBeTe

AOITyCKat0TCA HETOUHOCTH, HEAOCTATOYHO IPaBU/IbHBIE Cl)OpMan/IpOBKI/I, OJHAKO OTBEThI JO/DKHBI OBITE [ aHbI
I10 Cy1jeCTBY BOIIpOCa.
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YK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimoz2o muna:

Yro npencransiet coboti "anroputm k-6mokarimmx cocesieli” (KNN) u kKak oH paboTtaet
TIPY pellieHnH 3a/1au K/1acCU(PUKALIN WK Perpeccum?

Yro Takoe "MeTo/ raBHLIX KOMIOHEHT" (PCA) B KOHTEKCTe MAIlIMHHOTO 00yueHUs 1
TSl Yero OH TIPUMeHSIeTCS?

B niporjecce obyuennss GAN (Generative Adversarial Network) reneparop u

[LUCKPUMUHATOP COPEBHYIOTCS B , UTO CIIOCOOCTBYET YITyUIIeHHIO
KaueCTBa TeHepUpyeMbIX 0ObeKTOB.
Mexanusm B HEMPOHHBIX CETSIX M03BOJIsIeT CeTH "BhIOMpATh", Kakue

YaCTH BXOJHBIX JIaHHBIX C/IeAyeT UTHOPUPOBATh WM YUUTHLIBATh ZIJ1s1 BBHITIOTHEHUS
3a7aun

PexyppenTHsle HelipoHHbIe ceTt (RNN) obnazaroT criocobHOCTBIO MOe/TMPOBATh
TM0C/Ie/I0BaTeIbHOCTU JJAHHBIX, COXpaHss MH(pOpMaIIo B CBOeU

Ipu yBenmueHny r1yOUHBI HEHPOHHOU CETH MOXKET BO3HUKHYTE Ipobiema

ricue3arolero (3aTyxarolLero) , KOT/la Tpa/IueHThbl CTAHOBATCS HACTOBKO
MaJjIeHbKMMH, UTO He CIIOCOOHBI 0OHOB/IATH Beca Haua/lbHbIX CI0€B
Wcnonb3oBanue MeToza MOXXET 3HaUMTe/IbHO YCKOPUTEL 00ydeHue

HEeMPOHHOM CeTH IyTeM U3MeHEeHHsT BECOB B COOTBETCTBUH C PacIIpOCTPaHeHHEM
OLLIMOKMU.

Yro o3HauaeT TepMUH "T1ybokoe oOyuenue" (deep learning) B KOHTEKCTe
HCKYCCTBEHHOTO UHTEJIIEKTa?

Yrto 0603HauaeT TepMUH "pery/spy3alys’ B KOHTEKCTe MALIHHHOTO 00yUueHus ?
Yro nipeactap/sieT coO0M anropuT™M "MeTOJ OTIOPHBIX BEKTOPORB" (SVM)?
Bonpocbl 3akpbimoz2o muna:

Kakue TUrbI HeHPOHHBIX ceTell 00BIYHO MCIO/IB3YIOTCS 1t 00paboTKH
TOC/IeloBaTeNbHbIX JaHHBIX?

- MHoroc/ioiHbIe TIepCerTPOHbI
- CeeprouHble HEAPDOHHBIE CETH
- PekyppeHTHbIe HEHPOHHbBIE CETH

- GAN (Generative Adversarial Network)

Kakuie MeTo/bl UCTIONB3YIOTCS JJ1s1 TIPeAOTBPAIlleHs TIepeo0yUeHus: B HeHPOHHBIX
ceTax?

- Dropout
- Batch Normalization
- Regularization

- Feature Scaling

Kakwe 3ajaui MOXKHO pelliaTh C MOMOIIbI0 METOAOB 00pabOTKH eCTeCTBEHHOTO sI3bIKa
(NLP)?

- OOHapy>keHHe aHOMaTUH
- Knacrepusanus
- [TepeBop TekcTa

- Pa3genenue n3obpaxeHui
Kakue aropuT™MBbl IPUMEHSIFOTCS [J1s1 PeLlleHust 3a/jauy K/laCTepu3aLiv?
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Ne 5

Ne 6

Ne 9

K-means
Mertog m1aBHbIX KOMITOHeHT (PCA)
AnropuTMmBI C1yyaiHoro yieca

DBSCAN

Kakue TUIbI HEHPOHHBIX CeTel UCTIO/b3YIOTCS /11 00paboTKH BpeMeHHbBIX
TI0CJIe/]0BaTe/TbHOCTEM?

GAN (Generative Adversarial Network)
RNN (Recurrent Neural Network)
CNN (Convolutional Neural Network)

MLP (Multilayer Perceptron)

Kakast hyHKI[US1 aKTUBAI[UKM YaCTO UCTIO/IB3YETCS B CI0SIX TeHepaTopa Helipocetu B GAN
(Generative Adversarial Networks)?

ReLU (Rectified Linear Activation)
Sigmoid
Tanh

Leaky ReLU

Kakasi pyHKIIMS akTUBAlAA MOKET UCITO/Ib30BaThCS B KaueCcTBe ajibrepHaTuBbl ReLU,
npefoTBpalasl 'MepTBble HEHPOHBI'?

Parametric ReLU
Sigmoid
Tanh

ELU (Exponential Linear Unit)

Kaxkast hyHKIUsI akTHBaIu siBnisieTcsa 00061ienneM Leaky ReL.U, koHTpoupys
rapameTp OTPUL[aTe/IbHOIO HAaK/IOHA?

ReLU (Rectified Linear Activation)
Sigmoid
ELU (Exponential Linear Unit)

Swish

Kakas ¢yHKIuMs akTHBaLM TIpejijioykeHa Kak ansTepHatnBa ReL U, coueraroias B cebe
BBIUMC/IUTENBHYIO 3()()eKTUBHOCTD U Y/IYUIIeHHYIO HeIMHeHOCTh?

ReLU (Rectified Linear Activation)
Sigmoid

Tanh
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- Swish
Ne 10 Kaxkoii anroput™ 00y4eHHst UCTIONB3YeTCs /17T PEIIeH s 3ajaui aCCOLUAaTHBHOTO
rnpasuia?

- K-means
- Apriori
- [lepeBbsi IPUHATHS pellieHnH

- HetlipoHHble ceTu

ITK-93
Bonpocbl omkpbimo2o muna:
Ne 1 KakoBa BepOSITHOCTHAsI MHTepPIIpeTaLsi MallIMHHOTO 00yueHus?
Ne 2 Yem kmaccrduKayst OTIMIAETCS OT K/IaCTePU3aI|vu?
Ne 3 B uem cyTb Knactepu3saiuu k-cpegHux?
No 4 Yro Takoe rinybuHHOE 00yueHue?
Ne 5 [MTouemy nporiecc 00ydyeHUst HEMPOHHBIX CeTel Ha3bIBaeTCsl 21YOOKUM?
Ne 6 CKOJ/TbKO BpeEMEeHHU HY>KHO /IS CO3/JaHHsI MOJIeJTH Ha OCHOBE IMTyOMHHOTO 00yueHus?
Ne 7 Uto Takoe HEMpPOHHAs CeThb?
Ne 8 Vcrionb3yroTcst /K [I0 CUX TI0p TeprieNTPOHbI B TIIyOMHHOM o0yueHuu? Ecmu fa,
TIPUBH/UTE NIPUMEPEI.
Ne 9 UeM 0T/IMYaeTCsl peKKypeHTHast HelpOHHas CeTh OT CETH MPSIMOrO paclpOCTPaHeHus ?
Ne 10 Uto takoe LSTM?
Bonpocbl 3akpbimo2o muna:
Ne 1 KakoBbl 0cHOBHBIE TpeOOBaHMS, TIpebsIB/IsieMble K HeTIPePLIBHBIM aKTHBALIOHHBIM

(YHKI[HSIM HEHUPOHOB, HUCIT0/Ib3yeMbIM B HEHDOHHBIX CETSIX?

1. MoHOTOHHOEe BO3pacTaHue.
2. IuddepeHLIIpyeMOCTb.

3. HernipepbIBHOCTb.

4. Het npaBW/IBHOTO OTBETA.

Ne 2 Kak Ha3bIBaeTCsi Mepa TOro, HaCKO/JIbKO TOUHO MOJIe/Tb CIIOCOOHA Mpe/icKa3aTh
O)KUJ@aeMbli pe3y/bTaT, T.e. OCHOBHYIO TIPaBy?

1. ®yHKIMA aKTHBaLUHU.

2. OyHK1UA T10Tepb.

3. KocunycHas mepa CXoACTBa.
4. CTereHHOe pacCTOSTHUE.

Ne 3 Kak Ha3bIBaeTCst C/I0XKHBIN TTPOrPaMMHBIM KOMIIEKC, aKKyMY/IUPYIOMIUiA B (hopMaTbHOM
BU/Ie 3HAHUS CITEIMA/IMCTOB B KOHKPETHBIX TPEIMETHBIX 00/1acTax?

1. OkcriepTHas cucrema.
2. IIpeameTHast 00/1aCTh.
3. IIpo6aemHast 06/1aCTb.
4. MawmHHOe obyueHue.

Ne 4 Kak Ha3bIBaeTcs crierjuanucT 1o VIV, BRICTYTAIOIIUI B POJTH POMEXKYTOUHOTO Oydepa
ME>XXIy SKCTiepToM U 06a30ii 3HaHUH?

1. ITonb30Barens.

2. VlmxxeHep 10 3HaAHUSM.

3. AfMUHUCTPATOP.

4. HeT nipaBU/IbHOTO OTBETa.

Ne 5 Kak Ha3bIBaeTCst BBICOKOKBaMA(MHI[UPOBAHHBIN CTIEITUAHCT, COTTAaCUBIIANACS
TIO/Ie/TUTHCS OTTBITOM B paCCMaTpUBaeMoH IpeIMeTHOM obsacTu?

1. INonw30Barterb.
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2. lmxeHep 110 3HAHUSIM.
3. AMUHUCTPATOP.
4. Het npaBu/bHOIO OTBeTA.

Ne 6 Kak Ha3bIBaeTCst mporpaMma, MOJIe/TIUPYIOIIast X0, PacCy’KAeHHH IKCIepTa Ha
OCHOBaHHWM 3HAHUH, UMEIOIUXCS B 6a3e 3HAaHHMA?

1. ITogcucTemMa 00BSICHEHUIA.
2. HoyKTUBHAs MalllvHa.

3. Pemare/ib.

4. Pacrio3HaBare/b.

Ne 7 Kaxkas 3ajaua omnpeiesnisieTcsl CeAyrOIMM 00pa3oM: mpecKa3aHue Gyayiux coobIThit
Ha 6a3e Mogesieli MPOIIJIOro U HACTOSIIEro?

1. CnexeHue.

2. IlnanuposaHue.

3. IIporHosuposaHue.
4. ITpoekTupoBaHue.

Ne 8 Kaxkast 3aj1aua ompe/ienisieTcst CIeIyIONUM 00pa3oM: HeTlpephIBHAS UHTePIIpeTalfys
JAHHBIX B PeaslbHOM MaciiTabe BpeMeHH U CUTHAIW3alMst O BBIX0/|aX MMapaMeTpoB 3a
[IOTTy CTUMBI€ TIPeZiesTbl?

1. Cnexenue.

2. Ilnanuposanue.

3. IIporHosuposaHue.
4. ITpoekTupoBaHue.

Ne 9 Kakast 3afiaua omnpeziensieTcst CieiyrOLMM 00pa3oM: KOHCTPYUPOBaHKe T/1aHa, T.e.
TPOrpaMMBbI IeMCTBUMA?

1. CnexxeHnue.

2. IlnanupoBaHue.

3. IIporHosvpoBaHue.
4. ITpoekTUpoBaHuMe.

Ne 10 Kakasi 3a/jaua onpe/ie/isieTCsi C/ieyronmM 006pa3oM: oCTpoeHHe CrielipHKaruii Ha
co3ziaHue 0ObEKTOB C 3apaHee Orpe/ie/IeHHbIMU CBOHCTBAMU?

1. CnexeHue.

2. IlnanuposaHue.

3. IIporHosuposaHue.
4. ITpoekTupoBaHue.

IIK-94

Bonpocbl omkpbimozo muna:

Ne 1 Yro Takoe TpeJcTaBeHe 3HAaHUN?

Ne 2 UTo Takoe MHTe/IeKTya/bHas CUcTema?

Ne 3 Kaxk 3HaHus K1acCuUIUPYIOTCS TI0 «TyOrHe»?

Ne 4 Ha kakoii Boripoc 0TBeuatoT NpolielypHble MapaurMbl?

Ne 5 Ha kaxoi1 Bonpoc 0TBevaroT JieK/1apaTUBHbIE apaJurMbl?

Ne 6 B kakoii Mmogies Tipe/iCTaB/IeHNs] 3HaHU# BCTpeuaroTcs rpaBwsia popmara ECJIN
<ycnosue>, TO <pelicTBue>?

Ne 7 Kro npesioxu1 Teoprio HeUeTKUX MHOXKeCTB?

Ne 8 Kakoti yueHblIi1 BriepBbie CCTEMHO Omucait (hpedMbr?

Ne 9 UTo npeACTaB/stOT AYyTH B CEMaHTUUECKUX CeTsX?

Ne 10 Kakoti apHOCTBIO 00/1a]aI0T OMHAPHBIE CEMAaHTHUECKHE CeTH?
Bonpocbl 3akpblimozo muna:

Nel BribepuTe BepHbIM THIICBSI3M CEMAHTHUECKOM CETU, KOTOPBIN MeeT C/IeJyIOLIyIO

KaHOHHYeCKyto (opMy: «X SIBISeTCS 3/IeMeHTOM Y ».

1. 'eneparuBHas.
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

2. CuryarvBHasl.
3. HerarusHas.
4. ®UHUTUBHAA.

BribepuTe BepHbIN TUIICBSI3U CEMAHTUUECKOM CE€TH, KOTOPBIH UMEeeT CJIeYIOIYIO
KaHOHMYECKYI0 QopMy: «X HaXOAWUTCS B CUTYaluu Y ».

1. 'eneparvBHasl.
2. CutyaTuBHasl.
3. HeratusHas.
4. ®UHUTHBHAS.

BribepuTe BepHBIi THICBSI3W CEMaHTHUECKOH CeTH, KOTOPBIA UMeeT CJIeYIOIYI0
KaHOHWYecKyto opmy: «X oTpuLiaeT Y».

1. 'eneparuBHasi.
2. CutyaruBHasl.
3. HeraruHas.
4. PUHUTHBHaS.

BribepuTe BepHbIHM THIICBS3U CEMAHTHUECKOU CETU, KOTOPBIN UMeeT CJIeIyIOIIyIO
KaHOHUUeCKYH (hopmy: «X sBsieTcs 1[esbio Y».

1. l'eneparviBHasi.
2. CuTyarvBHasl.
3. HeraTtuBHas.
4. dUHUTHBHAS.

BblGepI/ITe AOCTOMHCTBA HpO,E[yKI_[HOHHOﬁ MOZe/In npeAcCTaB/I€eHUA 3HAHWM.

1. He3aBUCUMOCTb MPOAYKIUH U JIETKOCTh MOJU(UKAIIUK Oa3bIi 3HAHUH.
2. Manas cTerneHb CTPYKTypH3aliiy 06a3bl 3HaHWH.

3. CTporoctb MEXaHU3MOB JIOTUUYECKOTO BBIBOJA.

4. HeyHuBepCaabHOCTb.

CeMaHTHYeCKYH CeTb MOKHO PacCMaTpUBaTh Kak KOMITO3ULIMIO TPOeK BUja ArB, rae A
u B — fBa noHATHSA, T — ...

1. CyliHOCTH TOHATHH.

2. OTHOLIEHNS MeXKAY ITOHATHSMU.
3. AKCHOMBI.

4. Knaccbl IOHATHUH.

BribepuTe BepHbIH TEPMUH: SI3BIK, TPaBH/Ia KOTOPOT'O OCHOBBIBAIOTCS Ha TEKYIL[EM
ynoTpebsieHry 63 TOUHOT'O MPe[BapUTE/ILHOTO OMHACAHMS.

1. VIcKyCTBEeHHBIH SI3bIK.
2. EcTecTBeHHBIN S3BIK.
3. BLIMBIIIL/IEHHBIH S3bIK.
4. MepTBBIH SI3bIK.

BribepuTe BepHBI TePMUH: S3bIK, [TPaBH/Ia KOTOPOTO TOYHO YCTAHOB/IEHHI TIepe ero
WCTI0/Ib30BaHUEM.

1. VicKyCTBeHHBIH SI3BIK.
2. EcTecTBeHHBIN SI3BIK.
3. BLIMBIIIIEHHBINA S3BIK.
4. MepTBBIH S3BIK.

IMosHy0 hopMy IPOAYKLIMOHHBIX IIPABU/I MOXKHO H300pa3uTh cieayroium obpaszom: (i)
Q; P; A - B; N. Uro Takoe N?

1. IToctycnosue.
2. Ilpenycnosue.
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3. Cepa ripumeHeHwUsl.
4. Apnpo.

Ne 10 IMonHyto ¢hopMy NMPOAYKLMOHHBIX TIPaBU/ MOXKHO M300pa3uTh cieyromym obpas3om: (i)
Q; P; A - B; N.Uro Takoe A — B?

1. IToctycnosue.

2. Ilpenycnosue.

3. Cdepa ripumeHeHwUs.
4. fnpo.
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