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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)

45.03.03 ®ynameHTaIbHAsA U NPHUK/IafHasA JUHIBHCTHKA

rog, Habopa rpynrbl: 2024
IIporpamMmmy cocTaBuIu:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
Haypycoga I'yibHapa AxMaHOBHa, CTapIlivii TIpero/iaBaTesib

Kadenpa O7 NHdopMalioHHbIe CUCTEMBI U TTPOrpaMMHasi MH)XeHepHst
BanbiuTeitn KoHcrantuH BiagjumupoBuy, crapiimii rpero/aBarenb

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueti nporpamMmbl O7 UHdopMalioHHBIE CHCTEMBI H POrPaMMHasi HH)KeHepus

3apenyromuii kadenpoit Cemenosa E.I'., A.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

P7 TEOPETUYECKASA U ITPUKJ/TIAJHASA JIMHI'BUCTUKA

3aBepytomuii kKadenpoii Heezopogsa I'.[., k.¢.H., moii.




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:

IMK-93 — crocobeH reHepupoBaTb HOBble UJeW [ pelleHWs 3afad LQpoBol SKOHOMHKH,
abcTparvpoBaThCs OT CTaHAAPTHBIX MOfesel, IepecTpauBaTh CAOKUBILKECS CrMoco0bl pelieHus 3afad,
BBIJIBUTaTh a/IbTePHAaTUBHbIE BAPUAHThI JIeMCTBHUI C 1ie/Ibl0 BEIPAOOTKY HOBBIX ONTHMa/IbHBIX aITOPUTMOB
IMK-94 — cniocobeH K ympaesieHrto nH(GopMaLyei v JaHHBIMH, TTOWCKY NCTOYHUKOB MH(POPMALMU U JaHHBIX,
BOCTIPUSITHIO, aHa/lW3y, 3allOMMHaHUI0 W Tiepefiaue MHQOPMALMM C WCIO/Ib30BaHUEM LM(PPOBBIX CPeJCTB, a
TaKKe C MOMOL[bI0 a/ITOPUTMOB TIPU paboTe C MOTyYeHHBIMUA U3 Pa3/INUHbIX UCTOYHMKOB J@HHBIMH C L{eJIbIO
3¢ heKTHBHOTO UCITO/Tb30BAHUS TTO/TyYeHHOM MHPOPMALVK Jj1s1 pellieHus 3a1au

IMK-95 — crocobeH K KPUTHUECKOMY MBILUIEHUI0O B LW(GPOBOM cpefe, OIeHKe WHpOpMaLvuH, ee
JJOCTOBEDPHOCTH, MOCTPOEHUIO JIOTMYeCKHX YMO3aK/IOUeHUM Ha OCHOBAHMM IOCTYMAaroIIMX HMH(pOpMalUu U
JIAHHBIX

@DOopMHPOBaHHMIO KOMIIETEHIIUH CITY)KHUT [JOCTIDKEHHE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHuUsI:
ITK-93

3HAHUA:

TEOPDUM TEXHOJOTMM HCKYCCTBEHHOTO MHTe/UIeKTa, MareMaTHueckoro OINMCaHus U CPeJCTB
MPOrpaMMHOM peasn3aLiii NHTeJUIEeKTYa/lbHbIX CHCTeM;

YMeHusi:

BBIOMPATDb U MPUMEHSITb TEXHOJIOTUM UCKYCCTBEHHOTO UHTeJIJIEKTa [IJIsl PellieHus] WY TIOA/IeP>KKH 3a/au
LU(pPOBOM IKOHOMHKHY;

HaBbIKU:

WCIT0/Th30BaHMsI COBPEMEHHBIX CPEJICTB MPOTrPaMMUPOBAHUS AJIsi CO3/laHusl U 00yueHHsi HelipoceTeBon
MOZie/H.
ITK-94

3HAHUS:

TeOpUH TeXHOJIOTHI NCKYCCTBEHHOTO UHTEJ/IeKTa,;

YMeHus:

TIPUMEHSITh TeXHOIOTUH UCKYCCTBEHHOTO UHTEJIIEKTA [I/isl PellieHHst IPUKIaZHbIX 3a/1ay;

HABbIKU:

WICTIO/b30BaHMsI TEXHOJIOTUIH WHTEIeKTYaIbHOTO aHa/r3a JAHHbBIX U TI0//1eP>KKHY TTPUHSTHUS PelleHuH.
IIK-95

3HAHUSA:

ocobeHHOCTel 0CHOBHBIX MOZiefell TpecTaBlieHNs 3HaHWH U TIpaBU/T Ux 06paboTKY;

YMeHus:

reHeprpoBaTh HOBbIE KW C TOMOILbI0 TEXHOJIOTWH HCKYyCCTBEHHOIO HHTe/UIeKTa TPU pelleHud
WCCIIe/I0BaTeIbCKUX U MTPaKTUYeCKUX 3a/jad, B TOM UHC/Ie B MEXKAVCLUMIUIMHAPHBIX 00/1aCcTsIX;

HABbIKU:

KPUTHUECKOTO aHajiM3a M OLIEHKU COBPEMEHHBIX HAyUHbIX [JOCTIKEHWH B 00/aCTH MCKYCCTBEHHOTO
VHTe//IeKTa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna CUCTEMBI NCKYCCTBEHHOI'O MHTEJUIEKTA siBasieTcst AUCLATIIUHON
o0s13aTeIbHOM yacTu 6;10Ka 1 mporpamMMbl IOATOTOBKY 10 HarpasieHuto 45.03.03 dyHoameHmanbHas u
NpUKAaoHAast MUH28UCTUKA.

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:

¢ OIIK-7 — CniocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
WCTO/b30BaTh X JJIs pellleHrs 3aZia4 NpodeCcCUOHaNbHON fesTeTbHOCTH

¢ [1K-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHUKOB MH(GOPMaLUY 1
JAHHBIX, BOCIIPUSITUIO, aHa/IU3y, 3allOMUHAHHIO U Ilepejiade HH(POPMAaLIMK C UCII0/b30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 aTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/MUHbIX UCTOYHHKOB
JJAHHBIMHU C 11e/1b10 3¢ QeKTUBHOTO MCII0/Ib30BaHMs TI0/TyUyeHHOW MH(OpMaLUK AJIs pelleHus 3a/a4y



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, %

TIK-93

TIK-94

TIK-95

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

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.

23

15

20

20

20

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

23

15

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.

23

15

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.

26

19

20

20

20

Bcero 3a 5 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
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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 5 cemecTp 17
3.3. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHUe pa3jiesa O0newm,
Cojep>xaHue yueOHOro 3ajaHus
n/n JUCLUIUTUHBI 4acoB
L Pa3men 1. MeTo/bI 1TOMCKa pellieHni. Pea/msaiys MeTosa Movcka 4
2 N3yuenue uTeparypsl 110 AUCLUIIMHE 6
ITpoekTripoBaHre CXeMbl [/1s1 XpaHW/IUILA
3 E;;f;];l 2. Mogenu v cpefiCcTBa NpeCTaBIeHus RDF-1aHHbIX 6
4 ' W3yueHue nuTepaTypel 10 AUCLUTIIIUHE 9
5 N3yuenune uTeparypsl 10 AUCLUIIMHE 9
5 Pasnen 3. ABTomMaTnueckast 06paboTKa TekcTa. |HariicaHHe MOy/Is Ha KOHBeiiepa Apache 5
UIMA
7 |Pa3men 4. BeposiTHOCTHBIE MOZleN TIovcKa ¥ |MI3yueHue iuTeparypel 110 AUCLUAIUIAHE 9
8 |kmaccudukaiym. OOGyuenue kmaccuukaropa 6
9  [Pasgen 5. OCHOBBI OHTOJIOTMUYECKOIO N3yuenue uTeparypsl 110 AUCLUIIMHE 9
10 |[MogemupoBaHWMS. Co3gaHue OHTOIOTUH 10
Bcero 3a 5 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
112 3 45/ 6 7 8910 1 1213 14 1516 17
5 Oru. no 13| | |AP|Otu. o I13| | |OP|OT1u. o I13 Oru. no [13| |AP| Otu. o I13, 3au.

YcnoBHbIe 0003HAUCHUS:
P — nuarHocTHueckasi paboTa;

e Ortu. no 13 — oTueT 1o NpakTUYeCKOMY 3a/,aHUIO;

An

3a4. — 3ay4erT.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

arHoCTUYecKas pabora;

OTYeT I10 MMPAKTUYeCKOMY 3aJdHHUIO.

HpOME)KYTO‘lHaH dTTecTalus IIPpOBOAUTCA B (l)OpMaXZ
3a4yert.

26704




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Cucremsl uckyccrBeHHoro unresekta. CI16.6I'TY "BOEHMEX" um. [1. ®@. YcruHoBa, 2015, 50 3K3.
2. A. Bypkog. . MammHHoe o6yueHue 6e3 muiHuX ¢y10B. 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.
5. . beiigep. . Yucteiii Python. Tonkoctu nnporpamMmupoBanus Ajsi npodu. Caskr-IletepOypr: ITutep,
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.
9. 0. AnmaiiguH. . MaumHHoe oOyueHre: HOBBIN UCKYCCTBEHHBIN UHTeIeKT. M.: AnbruHa [Tabmuiep,
2017, 7 7K3.

w

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:
1. IpuknagHas ua$GoOpMaTHKa.

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. https://urait.ru/ — O6pa3oBarenbHas miardopma «FOpaiiT». [ By30B U CCy30B.;

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

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

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

6. http://library.voenmeh.ru/ — ®yngamenransHas 6ubnuoreka BI'TY «k BOEHMEX» um. [I.®. YctuHoBa.

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. Python 3.4;

2. Linux;

3. Habop cpezcTB TpaHC/sLyy, KOMITOHOBKY M oTiagku GCC/GNU Make/GDB,;
4. Habop cpeAcTB KOMITHIALIMN UM BbinoHeHus: LLVM;

5. PacripesienieHHas cucrteMa yrpas/ieHUs BepCcusiMu git;

6. OducHsiii naket Libre Office.



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:

. ITpoexTop;

. Python 3.4;

. Linux;

. Habop cpezctB TpaHcsimy, KomroHoBKY U oTaagku GCC/GNU Make/GDB;
. Habop cpeznctB Kommusisitmu 1 BoinosHeHus: LLVM;

. PacripepiesienHast cucteMa yripas/ieHUs: BepCUsIMU git;

. Oducheiii maket Libre Office.

NOOUh WN -

6.3. IIpouee:

1. pabouee MeCTO TIpero/aBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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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
o0sA3aTrelbHON 4YacTH O10Ka 1 mporpaMmbl MOJATOTOBKU 10 HarpasieHuio 45.03.03 dyHoameHmanbHas u
NpukaaoHas AuHeeucmuxda. [IucnuruiiHa peanu3yetcss Ha dakyasrere O EctectBeHHOHayuHbE BI'TY
"BOEHMEX" um. [].®. YcruHoBa Kadenpoit O7 MHbopMariioHHbIe CHCTEMBI U TTPOTPaMMHasi MH)KeHepHsl.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
ITK-93 criocobeH TeHepUpOBaTh HOBbIE W/IEU [I7Is PellleH s 3a/jau [UhpoBOi 3KOHOMHUKH, abCTParupoBaThCsi OT
CTaHZAPTHBIX MOJIe/IeH, TIepecTparuBaTh CJIOKHUBILIHECS CIIOCOObI PellleHus 3a/iad, BbI/[BUTaTh aJbTepHATHBHbIE
BapUaHTHI ZIEHCTBUH C 11€/TbI0 BLIPAOOTKH HOBBIX ONTHUMA/IbHBIX a/lTOPUTMOB;
ITK-94 cniocobeH K ympaBieHu0 UHGOpPMaI[iell ¥ JAaHHBIMM, TOMCKY WCTOYHUKOB MHMOPMAI[UM U JAHHBIX,
BOCIIPUSITUIO, aHajM3y, 3allOMUHAHUIO U Tepefaue UH(OPMALUU C UCMOIb30BaHUEM IMGPOBLIX CPeACTB, a
TaKXXe C MOMOIIBIO0 aITOPUTMOB MPH paboTe C TMOYYeHHBIMU M3 PA3/IMUHbIX UCTOUHUKOB JAHHBIMU C II€JIbIO
3¢ heKTUBHOTO UCIOIb30BaHUS TTO/TyYeHHOM MH(POPMAaIUK J71s1 pellieHus 3a/1au;
ITK-95 criocobeH K KpUTHUYECKOMY MBIIIIJIEHUIO B [UGPOBOH cpejie, orleHKe WH(OPMaILIIK, ee 10CTOBEPHOCTH,
TIOCTPOEHUIO JIOTUUeCKUX YMO3aK/TFOueHU Ha OCHOBAHUY MOCTYTAIUX WH(POPMALIUHU U JAHHBIX.

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;
*  OTYeT 10 MPAKTUUECKOMY 3a/JaHHIO.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 3ayer.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTesibHas paboTa
crygenra (74 a).
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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 Jac.
Pa3zpen 1. MeToabl IIOMCKa PelleHHH.
Peanu3anus Mmetoga 4
TIOKCKa JI. H. flcauiikuii. . BBefjeHre B UCKYCCTBEHHbIN UHTe/IEeKT: M.:
N3yueHue muTeparypsl Axagemus, 2005 (1) 6
0 JUCLIUIUIVHE
Wroro no pasgeny 1 10
Pa3pen 2. Mopenu u cpeJCcTBa NpPeACTaB/IeHUs 3HAaHUM.
. @. Jlrorep. . IcKycCTBeHHbIN UHTeJIJIEKT: CTpaTeruy U MeTo/Ibl
[IpoekTripoBaHue Cxembl 6em: M- B ¢, 2003 (2)
115 xparnma RDF- petlieHus CIOKHbIX mpobem: M.: I/I]?I:SIM , 5 6
IT. Ix. Hetiten, X. M. Hdeiren. . Python: McKyccTBeHHBIH
FAHHBIX VHTEJI/IEKT, OOJTbININE JIAHHBIE U 00/1auHbIe BhIuncieHust: CaHKT-
[etepOypr: [Tutep, 2021 (4)
Hisyuenue MTepaTypel B. K. ®uHH. . IcKyCCTBeHHBII UHTE/UIEKT: METOZ0/I0THs, 9
110 AMCHUTIINHE nipuMeHenus, punocodus: M.: KPACAH/, 2011 (3)
Wroro no pasgeny 2 15
Pa3gen 3. ABTomaTuueckasi 00paboTka Tekcra.
b. JIan1i. . MammHHOe o0yueHue Ha R: 3KCTiepTHBIE TEXHUKU IS
W3yveHne nureparypsl MpPOrHocTHUecKoro aHanuza: CII6.: TTutep, 2020 (6) 9
N0 AUCHUTIIUHE 3. AnmaiiguH. . MammmHHOoe o0yJyeHre: HOBBIM NCKYCCTBEHHBIH
uHTe/eKkT: M.: AnbrivHa ITabmurmep, 2017 (3)
. Beiizep. . Yucteiii Python. ToHkocT mporpaMMupoBaHust 1St
Harcanue Monyrns Ha nipodu: CaHkT-IletepOypr: ITurep, 2021 (5)
KoHBeiiepa Apache ®. A. HoBukoB. . CUMBO/IMUeCKHUIA MCKYCCTBEHHBIN UHTE/IEKT: 6
UIMA MaTeMaTHJecKye OCHOBBI TIpe/iCTaB/eHus 3HaHuii: M.: FOpaiir,
2016 (4)
Wroro no pasgeny 3 15
Pa3pen 4. BeposiTHOCTHBIE MOJe/TH TIOMCKA U K/IaCCH()UKALINHU.
N3yueHnue uteparypsl A. BypkoB. . MammHHOe 00ydeHue 6e3 muimHuX cioB: CaHKT- 9
I10 JUCLIUILINHE ITetepbypr: ITutep, 2020 (3-7)
O6yuenue . Betigep. . Yucteiit Python. ToHkKoCTH pOrpaMMUpPOBaHUS A1s1 5
Knaccudukaropa nipodu: CaHkT-ITetepOypr: ITutep, 2021 (6)
Urtoro no pa3peny 4 15
Paspen 5. OCHOBBI OHT0/IOrMY€CKOr0 MO/ IMPOBAHMS.
A. BypkoB. . MammHHOe 00yueHue 6e3 UIHUX c/10B: CaHKT-
N3yuenue nureparypsl IerepOypr: Ilurep, 2020 (7)
110 JUCLAIUIMHE I1. Ix. Hetiten, X. M. [deitren. . Python: VickyccTBeHHBIH 9
VIHTeJIeKT, O0sTbIlive JaHHBIe U 00/1auHbIe BerurcieHus: CaHKT-
[TerepOypr: ITurep, 2021 (1-3)
Co37aHue OHTONOTHH . CucTeMbl MCKyCCTBeHHOr0 uHTesuieKTa: CIT6.BI'TY 10
"BOEHMEX" um. []. @. YctunoBa, 2015 (5)

12
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Wroro no pasgeny 5 19
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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 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckast pabora npoBogutcs B popme Tecta B SMOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTaLysl.

OTueT N0 NpaKTUYeCKOMY 3a{aHUI0
Odopmsienue reuaTHbIX 0T4eToB 110 [13 He npefycMoTpeHo. Bee pe3ynbTaThl MpebsBsOTCS B
3JIEKTPOHHOM (hopMme.
K KaxkzioMy 3a/1aHHI0 He00X0[UMO MOJITOTOBUTL OTYET B 3JIEKTPOHHOM BHjie. TToc/ie BLIMOMHEHUS OTYeTa ero
HEOoOXO0/IMMO TIPe/IOCTaBUTh Ha MPOBEPKY TMpero/jaBatesito (JIMbo JUUHO, MO0 TTOCPeICTBOM 1€KTPOHHOM
nouTsl). [1py BeINoHeHNH oTvyeTa pyKoBogcTBoBaThesl ['OCT 7.32-2017. CocTaB oTYeTa OMUCHIBAETCS B
TIOCTAHOBKE 3a/lauyl KayKJ0ro 3a/iaHusl.
3aJjaHKe CUNTAeTCsl BbIMOIHEHHBIM U 3allUIeHHbIM YCIIeLIHO NpU YCI0BUU:
- Ha/IMYMsi IPOrPaMMHOT0 TIPMJIOKEHMUsI, Pean3yolero oCcTaB/IeHHY0 3a/auy;
- Ha/IMYMsi OTUeTa;
- 3aI[UTHI 10 KOMIUIEKTY TeCTOBBIX BOTIPOCOB, pa3MelrieHHoro B Y MK AUCIUTUIMHBL
Kputepuu olieHUBaHUS:
- COOTBETCTBYE MPOTPAMMHOTO TIPUIOXKEeHHS YKa3aHHBIM TpeboBaHUsIM, ero paboTocrnocobHOCTE U
3¢ GeKTUBHOCTE — 7 0aJIIOB,;
- oTueT ohopMJIeH IOHOCTEIO B cootBeTcTBUM ¢ 'OCT 7.32-2017 — 3 Gana;
- IPaBUJILHOCTh OTBETOB HA BOTMPOCHI — 7 OasoB;
- CBOEBPEMEHHOCTh BBITIOJTHEHUS U 3alllUThl UHIUBUAYaILHOTO 3afiaHus — 3 Oasia.
OcHoBaHMeM /IJ1s1 CHIKeHHS! KOJTMuecTBa 0ansioB siBIISTFOTCS:
- HECOOTBETCTBHE MTPOrPaMMHOTO TIPUJIOXKEHHSI yKa3aHHBIM TpeOoBaHUsIM, ero Hea((eKTUBHOCTE UK
HeKOppeKTHast paboTa;
- odopmiieHre otueta He cooTBeTcTBYeT I'OCT 7.32-2017 B 3 u Gosiee MyHKTax;
- HeBepHbIe OTBETHI Ha BOTIPOCHI WIM OTCYTCTBHE OTBETOB;
- HECBOEBPEMEHHOCTh BBITIOJTHEHHUS U 3all[UThl UHIUBUAYa/ILHOTO 3a/IaHuS.
B cnydae, ecnu 3a/jaHuie ¥ OTUeT K HEMY BBITIOJTHEHBI CBOEBPEMEHHO B COOTBETCTBUM C YKa3aHHBIMU
TpeOOBaHMSIMH, a TaK)Ke TO/IyUYeHbI TIPaBU/IbHBIE OTBETHI HA BOMPOCHI TIPH €ro 3allUTe CTYAeHT MoIyJyaeT
MaKCHMajbHOe KoyinuecTBo Oasio — 20. []st Toro, utoObl paboTa Oblia cijaHa, TpedyeTcst HabpaTh 12 6asioB.

3auert
3aueT onpeziesIieTCs KOJTMUeCTBOM HabOpaHHBIX 6asioB M0 JaHHOM TUCIUIIIHE B COOTBETCTBUM C €e
TeXHOJIOTueCKOM KapTou.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. MeToab! moncka Order ro
3 5 Aerm = A 13 3 1 2 10 20 | 20 | 20 |mpakTH4eCcKOMy
pelieHui.
3a[jaHUI0
Pa3pen 2. Mopenu u OTueT 1o
3 5 |cpeacTBa mpejcraBieHust | 23 8 4 4 15 20 | 20 | 20 |mpakTH4eCcKoMy|
3HAHUIA. 3a/laHUI0
Pa3pen 3. Ortuet no
3 5 |ABTOomMaTrnueckas 23 8 4 4 15 20 | 20 | 20 |mpakTH4eCcKoMy
0o0paboTKa TekcTa. 3a/JaHUI0
Paspen 4. BepoaTHOCTHBIE Ortuet 1o
3 5 |Mopenu moucka v 23 8 4 4 15 20 | 20 | 20 |mpakTH4eCcKoMy
Kjaccuukanmu. 3a[jaHHIo
Pa3pen 5. OcHOBBI OTuet 1o
3 5 |oHTO/IOrHUYeCKOro 26 7 4 3 19 20 | 20 | 20 |mpakTH4eCcKoMy
MO/le/TUPOBAHUS. 3a[]aHUI0
Bcero 3a 5 cemecTp 108 | 34 | 17 17 74 | 100 | 100 | 100
Bcero no guciuminHe 108 | 34 | 17 17 74 | 100 | 100 | 100
15 26704




IIK-93

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

No 4

Bonpocbl omkpbimozo muna:

MHOroc/10iHbIMY T1epCIIeTPOHAMU Ha3bIBalOT UCKYCCTBEHHbIE HEIPOHHbIE CETH, B
KOTODBIX:

OO6yueHrie MHOTOCIOWHOTO TIEPCENTPOHA C TIOMOLIIBIO IBYX TIPOXOZ0B 110 BCEM CJIOSIM
CeTH — B TIPSIMOM 1 00pPaTHOM HarpaB/IeHWH — HOCUT Ha3BaHKe ......

ITporjecc, mpu KOTOPOM CBOOO/HBIE TTapaMeTphl HEHPOHHOM CeTH a/lalTUPYIOTCS B
pe3y/bTare ee HelpephIBHOW CTUMYJISILIMY BHELIHUM OKDYy’KeHHeM, Ha3bIBaeTcs ...

B ManHHOM O6y‘{EHI/II/I, 00BIYHO HCIIO/Ib3YIOTCSA OJid BbIAB/I€HUA
3aBUCHUMOCTEH B JdaHHBIX.

Mertop ry6oKoro o0yueHus1, TAKOM KaK CBePTOUHbIe HEHPOHHBIE CeTH, 3((HeKTHBHO
TIpUMeHSIeTCs /11 00paboTKH

B o0yyeHnu c mogKpernieHreM, areHT MoTyJyaeT B BU/le Harpa/pl Win
mrpada B 3aBUCUMOCTH OT CBOUX [IeMCTBUM.

Yro Takoe MallIMHHOE 00yueHue?

B €CTeCTBeHHOTO 513bIKa, YaCTO MCIIO0/Ib3YIOTCS METO/IbI aHa/Ii3a TOHATbHOCTH
TSI OTIpe/ie/IeH s SMOITMOHA/TEHON TeKCTa.

Yro Takoe 06paboTka ectecTBeHHOTO s13bIKa (Natural Language Processing, NLP)?
Yro npeacTap/sieT cOO0M anropuT™ ""MeTOJ, OTIOPHBIX BEKTOPOB" (SVM)?
Bonpocbl 3akpbimoeo muna:

AxrtuBarmonHas GyHkius HetipoHa Buza \( f(s) = ks \) Hocut Ha3BaHMe:

[ mosrymMHeHast
U moporosas
[ nuHeliHas

[ curnarypHas
AxrtuBanmonHas ¢yskius HeripoHa Buza \( f(s) = \frac{s}{a+|s|} \) HocuT Ha3BaHME:

[ moporoBas
[ paivioHaIbHasi CUTMOU/THAs
0 muHeliHasg

I CUMMETPUYHasA CUTMOWAHasA

MO>KHO BBIJIENTUTH CIEAYIOI[HE OCHOBHBIE BH/IbI 00yUYeHHs UCKYCCTBEHHBIX HEHPOHHBIX
ceTel:

[ npsiMmoe 0OyueHue, KOCBEHHOE 00yueHre, CAMMETPHUUHOEe 00yueHue
[ KoHTpOMpyeMoe 00yueHue, caMooOyueHHe
0 camooOyueHre, THBEPTUPOBAaHHOE 00yUeHre

I KOHTpOJ/IMpyeMoe o6yquHe, 68CKOHTpO]II>H0€ 06yquHe, CUMMeTpHUYHOe o6yqu1/1e

OCHOBHBIe M3BeCTHbIe MOZle/I HelipoHa (MCKYCCTBeHHbIe HEMPOHBI) MOXKHO pa3Zie/uTh
Ha:

1 JIoTU4YeCKre, MMITY/IbCHbIE, HETIDEPDbIBHBIE
I CeéMaHTHh4YeCKne, CMHTaKChuYeCKue, rparmaTniyeckue
0 HeTpephsIBHEIE, KYCOQHO-HHHEﬁHLIe, CceMaHThu4YeCKue

1 Jioru4yeckKue, JIOruCTuyeCKue, CHHyCO1/ia/ibHbIe
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Ne 7

Ne 9

Ne 10

ITo BuAYy Me>XHEMPOHHBIX CBSI3€i NCKYCCTBEHHbIE HEPOHHBIE CETH MOYKHO
CTpYIIIMPOBATh B CJIEIyIOIMe KIacChl:

[ ceTu npsiMOro pacrpocTpaHeHus ¥ CeTH CKPbITHOTO PaclpoCTpaHeHus
[ peKyppeHTHBIe CeTH, PeKYPCHUBHBIE CETH, LIUK/INUeCKHe CeTU
[ ceTv MpsIMOTO PaCTpOCTPaHEHHS U peKypPeHTHbIe CeTH (CeTH ¢ 00paTHBIMU CBS3SIMM)

[ ceTv IpsSAMOTO PaCIpOCTpaHeHUs], aljUKInYeCcKre CeTH, CeTH rapasiiebHOro
pacrpocTpaHeHust

PacripeieneHHbIii Tapasiie/bHbIN MPOLIECCOP, COCTOSIINM U3 TUITOBBIX 3/IEMEHTOB
06paboTku nH(OpMaIUK, HAKATTUBAIOINX SKCIIeEPUMEHTaIbHbIE 3HAHUS, U
TIPeIOCTABSIOIUN UX /IS TIOCIeyIoIIel 00paboTKH — 3TO Ompe/ie/ieHue ...

[ cetu ¢peiimoB

[ MCKyCCTBEeHHOM HEMPOHHOM CeTH

[ ceMaHTUUECKOU CETU

[ mepeBa pelieHUi
CTpyKTypHasi cxeMa KjlacCuueckoro ()opMaabHOrO HelipoHa BK/IHOUaeT B cebsi:

0 610k cymmaropa, 6710k hyHKI[HOHaIBLHOTO Tipeodpa3oBanus f(s), 670K JTOrHUECKOTO
BBIBOZIA

0 6710KM CyMMHPOBAHWsI BXOAHBIX CUTHA/IOB C KO3 QULIMeHTaMy CHHANITUYeCKUX CBsI3el,
610K cymmaropa, 6710k pyHKI[MOHaMLHOTO peobpasoBanus f(s)

0 6JIOKH YMHO>KEHHS BXOAHBIX CUTHA/IOB Ha KO3((GHULMEHTbI CUHANTHUYECKUX CBS3€H,
610K cymmaropa, 6710k pyHKI[MoHaMLHOTO peobpasoBanus f(s)

0 6/1oku YMHOX€HHS BXOAHBIX CUT'HAJ/IOB Ha KOC—)(l)(bI/IL[I/IEHT]:I CHUHAIITU4YeCKHNX CBHBEﬁ,

610K (hyHKLIMOHA/ILHOTO Mpeobpa3oBanus f(s), 6;10K HOPMUPOBAHUS 110 YPOBHIO
CHWrHa/Ia HaYaIbHOTO COCTOSIHUSI

CorocTaBbTe TepMUHBI B 06/1aCTH HEHPOHHBIX CeTel C UX MaTeMaThudeCKUMHU
acrmeKTaMu:

A) ®yHK1MA aKTUBaLMU

b) I'pagueHTHBIN CIyCK

B) PekyppeHTHasi CBSI3b

1. (MaTemarrueckasi GyHKIMS, OTipe/iesifoliasi BbIX0/, HelipoHa)

2. (BO3MOXHOCTH Tiepesiaui H(OpMAaIiy B TIPOILITIOe BHYTPU HEMPOHHOM CeTH)

3. (MeToA ONTUMM3AIMK [I/Is1 TIOMCKAa MUHUMYMa (DyHKI[UHU TI0TEPb)
ComnocTraBbTe BUZIbl 00yUeHUs C UX XapaKTePUCTUKAMMU:

A) ObyueHue C OJKperieHueM

B) Obyuenue 6e3 yuuTess

B) O6yuenue c yuurenem

1. (obyuenve Ha OCHOBe Harpa/ibl WM mTpada 3a AeHCTBHs)
2. (a/IrOpUTMBI BBISIBJISIIOT CTPYKTYPHI B JAHHBIX 63 METOK)

3. (MMeroTCsT MeTKH KaTeropuii Ajist o0ydyeHust)
CormocraBbTe MeTOZAbI MALLIMHHOTO 00yYeHusi C MX MPUMeHeHHeM:
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ITK-94

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 2

Ne 3

A) MeTop OTIOPHBIX BEKTOPOB

b) AnropuTt™m city4aifHOro Jieca

B) Anroputm 11y60KOro 00yueHusi Ha OCHOBe CBEPTOYHBIX HEHPOHHBIX CeTel
1. (kymaccudurKalys ¥ perpeccusi ¢ paszie/ieHleM TUTTEPIIOCKOCTRIO)

2. (arperrpoBaHKe MPOrHO30B HECKOIBKUX PeLIaoIINX JIePEBhEB)

3. (obpaboTka n300pa’keHHH C UCII0/Ib30BaHWEM CJIOEB, BHIJEJISTFOILMX [IPU3HAKN)

Bonpocbl omKpbimozo muna:
Kakwie asbTepHaTHUBHBIE MTOAXObI K 00yUeHHI0 TTyOOKHX HEMPOHHBIX CeTei
CYILIECTBYIOT, ¥ KaK OHU MOT'YT TIOBBICUTH 3(p(heKTUBHOCTH 00yUeHus?

IMTpe/cTaBETE OCHOBHBIE KOMITOHEHTHI CUCTEMbI 00pabOTKH TEKCTA Ha €CTECTBEHHOM
s13bike (NLP)

Kakue MeTop! Cy1|eCTBYIOT Jijis1 YIIPaB/IeHUs IIPe/IB3STOCThIO U CIIPaBeJIMBOCTHIO B
aJITOPUTMax MAalIMHHOTO 00yueHus:, M KaK OHHM MOT'YT OBbITh peajii30BaHbI B
MPaKTUYeCKUX TPUIOKEHUSIX ?

Kakue npeumyliijecTBa 1 HeJOCTaTKU CYILeCTBYIOT IIPU KUCIT0/Ib30BaHUU METO/I0B MeTa-
o0yuenus (meta-learning) B MaImMHHOM 00y4YeHUU?

OmnuiuTe MPUHLUAIT pa6OTLI FeHETUUECKUX aJITOPUTMOB U UX MPUMEHEHNE B
OINITHUMM3dlIMOHHBIX 3dJ4d4dX.

,Z[OHOJIHI/ITQ rpeajoKeHue:

B koHTeKCTe HEMPOHHBIX ceTel, peKyppeHTHbIe HelipoHHbIe ceTd (RNN) ucrons3yrores
IUISL...

JoronmHuTe npesioxKeHue:

Aptomarnueckoe o0yueHue (AutoML) momoraer B...
[HononxuTe nipeioKeHue:

OpHUM U3 BBI30BOB B 00/1acTH 00paboTKU ecTecTBeHHOTO si3bIka (NLP) siBnisieTcs. ..
L oronHuTe npesioxKeHue:

ITpu peltienny 3aziauu 00yUeHust C TTOJKPEIJIEHUEM, areHT MaKCUMHU3UPYET CBOHO
Harpagy nyTeM...
[oromHuTe nipesioxkeHye:

OTHuecKue BOMPOCHI, CBI3aHHBIE C MTPO3PAUHOCThI0 U 0OBSICHUMOCTBIO UCKYCCTBEHHOTO
VHTEJIIEKTa, CTAHOBSATCSI 0COOEHHO aKTyabHBIMU B Cdepe. ..
Bonpocbl 3aKkpbimozo muna:

Kakue u3 rnepeyrcjieHHbIX HUXe HpI/IMEHEHI/Iﬁ SABIAKOTCA TUITUYHBIMU JI
HUCKYCCTBEHHOI'O UHTeJlJIeKTa?

0 [TporHO3upOBaHUe MOTOAbI.
0 AHa/IM3 MeUITMHCKUX U300paKeHUH [i71s BLISB/IEHUS 3a00/1eBaHUH.

0 OnpesienieHrie Beca uesioBeKa 1o oTorpadum

Kakue TeXHOIOTMM MOTYT UCTI0/Tb30BaThCs /171st 00pabOTKU Peur B MCKYCCTBEHHOM
UHTe/IeKTe?

[ 'eHeTMuecKue anropuTMBbI.
[ PexyppeHTHble HelipoHHbIe ceTd (RNN).

0 MeTozibI MAallIMHHOTO O0yUeHHs!.

Yro o3HauaeT TepMuH "poboTOTEXHUKA" (robotics) B KOHTEKCTe NCKYCCTBEHHOTO
VHTeJJIeKTa?

0 ViccnenoBaHue My3bIKalbHBIX pOOOTOB.
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No 4

Ne 6

Ne 7

Ne 8

0 Co3paHye anropuTMOB [/1s1 YIIPaB/IeHusi poO0TaMy ¥ aBTOHOMHBIX CHCTEM.

[ M3yueHre UCKYCCTBEHHOTO MHTE/UIEKTA TOILKO B KOHTEKCTE poOOTOB.
Kakue 13 TiepeuncieHHbIX METO/IOB OTHOCSATCS K aHCaMO/IeBLIM METO/[aM MallIMHHOTO
obyueHus?

U Pemaromye fiepeBbs.
0 CiyualiHblii Jiec.
0 I'pagvieHTHBIN Oy CTHHT.

0 K-cpegnux
CoriocTaBbTe CreAyOLIe MeToAbI 00yueHus MaIIH C UX OMHCAaHUEeM:

1) ObyueHue c yuuteaem

2) Obyuenue 6e3 yuuresns

3) ObyueHue C IOAKperieHHeM

A) Mogens MaliMHHOTO 00yueHust, TpeOytollasi pa3MeueHHbIX JAHHbIX /1 00yJYeHust

B) Mogens, rjje areHT MpUHUMAeT AeHCTBUS B OKPY»Katolliel cpejie, uTo0bl
MaKCHMH3UPOBaTh Harpafy.

B) Mogernb, rae anropuT™Mel 00y4YeHHst U3B/IEKal0T CTPYKTYPY M3 [JaHHBIX Oe3 pa3MeTKH.

CooTHecuTe Clie/[ytolIie TEXHOIOTHH 00paboTKH ecTecTBeHHOTO s13biKa (NLP) ¢ ux
MIPUMeHeHUsIMU:

1) PexkyppeHntHsbie HetipoHHbie cetu (RNN)

2) Tpanchopmeps! (Transformers)

3) MeTo/ibl CTaTUCTUYECKOH 00paboTKH

IIpyMenenus:

A) Mogenu, 3¢ dekTuBHBIe A/1s1 33/ja4 MAalIMHHOTO TIepeBO/a U reHepaLiiy TeKCTa.

b) Mogenu, KoTopble MOTYT aHaTM3UPOBATh U TIOHUMATb KOHTEKCT eCTeCTBEeHHOTO
sI3bIKA.

B) TpaguiirioHHbIe MeTO/bI, MCTIONB3yeMble [I/Is1 aHa/IK3a TeKCTOBBIX JaHHBIX.
CornocTaBbTe C/IeAYIOIIMEe ITUUECKHE BOIIPOCHI C UX CBS3aHHLIMU acrieKTaMuy B 00/1acTu
HCKYyCCTBEHHOTO UHTeJI/IeKTa:

1) KonduaeH1mansHOCTb AaHHBIX
2) ABTOHOMUSI MallIMH

3) [1peB3STOCTD U CTIPAaBe/IMBOCTD
CBsi3aHHbIe aCIeKThI:

A) Boripochl, CBsI3aHHBIE C TeM, KaK 00pabaThIBAOTCS U 3aILUIIAIOTCS IMUHbIE JaHHbIE
MO/Ib30BaTeIe.

B) TIpoGnemsl, cBsi3aHHBIE C pelleHHsIMH, TIPUHUMaeMbIMU aBTOHOMHBIMH CHCTeMaMU
0e3 yesI0BeYeCKOro BMeIaTeTbCTRA.

B) Ilpo6nemsl, CBsI3aHHBIE C TIPEAB3STOCTBLIO aITOPUTMOB U HeCTIpaBe//TMBBIM
BO3/|eICTBHEM Ha pa3Hble TPYIIIbI TI0JIb30BaTe el Uik 00I1eCTBeHHbIE KaTeropyu.
YcTaHoBUTE MPaBU/IbHYIO MTOC/I€A0BATeIbHOCTE 3TArloB 00yUeH sl HEMPOHHOM CETHU:

1. 3arpyska JaHHbIX
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2. BeIOOp apXUTEKTYPbI

3. ObOparHoe pacrpoCTpaHeHHe OIIUOKH
Ne S PacnonoxxuTe ceyroiye 3Tarbl 00pab0TKU ecTecTBeHHOTO si3bika (NLP) B
NIpaBUILHOM M0C/e0BaTeTbHOCTH:

1. CuHTaKCcHueCcK1i aHaam3
2. TokeHn3zauus
3. CemanTHUyeckasi obpaborka

4. Mopdopsiornueckuii aHam3
Ne 10 YcTaHOBUTE MPaBUIBHYHO MOC/IE/J0BAaTeILHOCTh 3TANOB Pa3paboTKU MPOEKTa Mo
HUCKYCCTBEHHOMY UHTeJI/IeKTY:

1. Omipegenenue 1jesield 1 3a/jau MPOeKTa
2. COop JjaHHbIX
3. Co3manue Mmofenu

4. TecTpOBaHMe U ONTUMM3ALUS

IIK-95

Bonpocbl omkpbimoz2o muna:

Ne 1 ... — 9TO 3a/laua aBTOMaTU4YeCKOTo OTpe/iesieHHst MeTKH /ISl Hepa3MedeHHOTo obpasia.

Ne 2 Ecimm pa3mep MHOKeCTBa K/IaCCOB paBeH /IBYM («OOMbHOW»/«30POBBIii»,
«CIam»/«He_CraM» ), Mbl Ha3bIBaeM TaKyH K1acCU(PUKALIUIO ... KjlacCUpUKalie.

Ne 3 ... — 9TO 3a/iaya MMPOTrHO3MPOBAHUsI METKH C IeCTBUTeTHLHBIM 3HaueHreM (4acTo
Ha3bIBalOT TaK)Ke Lle/IeBbIM 3HaueHueM) /151 obpasija 6e3 MeTKH.

Ne 4 UTo 3TO 3a Teopema?

Pr(Y =y|X =x)Pr(X =x)
Pr(‘r’ = y)

Ne 5 HazoBuTe metog: anroputm KNN ripocmarprBaet 6ivkaliiiie 0KpeCTHOCTH 3TOTO
o0Opaslia B MPOCTPaHCTBe BEKTOPOB MPH3HAKOB 1 BO3BpalljaeT METKY, KOTOpasi yaire
BCero BCTPEUYAeTCs B 3TOM OKPECTHOCTH.

Ne 6 ... pErPeccHst — 3TO MOMYJ/ISIPHBIN aNrOpUTM 00yUeHUsI PerpecChy, KOTOPbIN CTPOUT
MOJieJTb, SIB/ISFOIIYIOCS JIMHEHHON KOMOWHAIIMEH MPU3HAKOB BXOIHOTO 00pasiia.
Ne 7 ...— 9TO CBOWCTBO MO/IeJI OUeHb XOPOIIIO Mpe/iCKa3bIBaTh MeTKU JaHHBIX,

WICTIO/Tb30BaBIIMXCS /1711 00y4YeHwst, HO 4acTo /IOy CKaTh OLIMOKY TIPY IPIMEHEeHUH K
oOpa3suam, KOTopble aJiropyuT™ 00y4YeHHst He BUJeN MPesKe.
Ne 8 Kak Ha3sbiBaeTcst pyHKIUS?

1

flx)="=
l+e
Ne 9 ...— 3TO COOMpaTe/ILHBIN TEPMHH, OXBAThIBAIOII[UI METO/IbI, TTO3BOJISIOIINE aITOPUTMaM
00yueHUsI CTPOUTH MEHee CI0’KHBbIE MOJIETH.
Ne 10 B orjenke 3¢hheKTUBHOCTH MOJIE/H ... — 3TO TaOJIMIIA, OMUCHIBAIOIIAS YCIIEIIHOCTh

KJIaCCI/ICbI/IKaL[I/II/I AdHHBIX, MTPUHAJIEKAIUX PA3HbIM K/1dCCAM.
BOHpOCbl 3dKpblmo2o munda:

Ne 1 B kakoii 3aziaue Mo/iesib BO3BpalliaeT WeHTU(UKATOp KlacTepa JJis KaX/[0To BeKTopa
TIPU3HAKOB B Habope JJaHHBIX?

[ k/1lacTepur3aluy;

[ yMeHbIlIeHUs] pa3MePHOCTH;
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Ne 2

No 4

Ne 5

Ne 6

Ne 7

[ BEIIB/IEHUSA aHOMAJII;

[ perpeccumn
AxrtusanonHas ¢yskius Heiipona Buza \( f(s) = \frac{s}{a+|s|} \) HocuT Ha3BaHME:

[ moporoBas
[ paivioHaIbHasi CUTMOU/THAsT
0 nuHeliHas

I CUMMETPUYHasA CUTMOWAHAasA

MO>KHO BBIJIENIUTH CIEAYIOIHEe OCHOBHBIE BU/IbI 00yUYeHHs UCKYCCTBEHHBIX HEHPOHHBIX
ceTell:

[ nmpsiMoe 0OyueHue, KOCBEHHOE 00yueHre, CAMMETPHUUHOEe 00yueHue
[ KoHTpO/IMpyeMoe obyueHre, caMoo0yueHne
0 camooOyueHHe, THBEPTUPOBAaHHOE 00yueHre

I KOHTpOJ/IMpyeMoe O6y‘JEHI/Ie, 6ECKOHTpO]II>H0€ OGy‘JEHI/Ie, CUMMeTpHUYHOe o6yquI/1e

OcCHOBHBIe M3BeCTHbIe MOZle/I HelipoHa (MCKYCCTBeHHbIe HEMPOHBI) MOXKHO pa3Zie/uTh
Ha:

1 JIoTU4YeCKue, UMITY/IbCHbIE, HETIDEPDBIBHBIE
I CeéMaHTHh4YeCKne, CMHHTaKChuyeCKue, rparmarniyeckure
0 HerpephsIBHEIE, KYCO‘{HO-HI/IHeﬁHLIe, CceMaHTHu4YeCcKue

1 JioruyeckKue, JIOruCTu4yeCKue, CHHyCOH/ia/ibHbIe

[To BuAYy Me>XHEMPOHHBIX CBSI3€i NCKYCCTBEHHbIE HEHPOHHBIE CETH MOYKHO
CTpYIITMPOBATh B CJIEyIOIIMe KIacChl:

[ ceTu npsiMOro pacrpocTpaHeHus ¥ CeTH CKPbITHOTO PacpoCTpaHeHus
[ peKyppeHTHBIe CeTH, PeKYPCHUBHBIE CETH, LIMK/IUUeCKUe CeTU
[ ceTv MpsIMOTO PaCTIPOCTPaHEHHs U peKyppeHTHbIe CeTH (CeTH ¢ 00paTHBIMU CBSI3IMMU)

[ ceTv IpAMOTO PacIpOCTpaHeHUs], aljUKINYecKre CeTH, CeTH MapasiiebHOro
pacripocTpaHeHust

PacripeienenHbIii apasiie/bHbIN MPOLIECCOP, COCTOSIINM U3 TUITOBBIX 3/IEMEHTOB
06paboTku nH(OpMaIUK, HAKATUTUBAIOIINX SKCIIeEPUMEHTAIbHbIE 3HAHUS, U
TIPeIOCTABSIONUN UX /IS TIOC/IeyIoIIel 00paboTKH — 3TO Orpe/ie/ieHue ...

[ cetu dpeiimoB

[ MCKyCCTBEHHOM HEMPOHHOM CeTH

[ ceMaHTUUYECKOU CETU

[ mepeBa peleHUi
CTpyKTypHasi cxeMa KjlacCuueckoro ()opMaibHOro HelipoHa BK/IHOUaeT B cebsi:

0 610k cymmaropa, 6710k hyHKI[HOHaIBHOTO Tipeobpa3oBanus f(s), 670K JTOTHUECKOTO
BBIBOZIA

0 6710KM CyMMHPOBAHHsI BXOAHBIX CUTHA/IOB C KO3(QULIMeHTaMy CHHANITUYe CKUX CBsI3el,
6710k cymmaropa, 6710k pyHKI[MOHaMLHOTO peobpasoBanus f(s)

0 6JIOKH YMHO>KEHHS BXOAHBIX CUTHA/IOB Ha KO3((GULMEHTHI CUHANTHUECKUX CBS3€H,
610K cymmaropa, 6710k pyHKI[MoHaMLHOTO peobpasoBanus f(s)
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0 6710KM YMHOXKEHHS BXOZIHBIX CUTHA/IOB Ha KO3 ULIMEHThI CHHANITHUEeCKUX CBsI3eH,
610K QyHKIIMOHAMBLHOTO Mpeobpa3oBanus f(s), 610K HOPMHUPOBAHUS 110 YPOBHIO
CHTHasia HayaJIbHOTO COCTOSIHUS

Ne 8 CorocTaBbTe TePMHHBI B 00/1aCTH HEHPOHHBIX CeTel C X MaTeMaTHueCKUMH
acreKTaMu:

A) OyHKIWS aKTUBALUA

b) I'pasivieHTHBIM CITycK

B) PexyppeHTHas CBsI3b

1. (maremaruyeckast QyHKLIVS, OTIpeZesisoliast BEIXO/, HelpoHa)

2. (BO3MOXXHOCTh Mepejjaul MH(OpMalMY B TIPOLLIZIOe BHYTPU HEMPOHHOM CeTH)

3. (MeTo onTUMM3ALIMH [/1s1 IOMCKAa MUHUMYMa (YHKLIMH [10TepPb)
Ne 9 CorocTaBbTe BUZBI 00yUeHHsI C UX XapaKTePUCTUKAMH:

A) OGyueHue C NOJKper/ieHeM

B) O6yuenue 6e3 yuntesis

B) O6yuenue c yurrenem

1. (obyueHre Ha OCHOBe Harpazibl Wik mTpada 3a AefdCTBUS)
2. (aNTOPUTMBI BBISIB/ISIFOT CTPYKTYPHI B IaHHLIX 6€3 METOK)

3. (MMeroTCs METKH KaTeropuit /st 00y4yeHus)
Ne 10 CornocTaBbTe METO/IbI MAIIMHHOTO 00yUeHUsI C UX TIPUMEHEHUEM:

A) MeTop OMOpHBIX BEKTOPOB

B) AnroputM ciydaiiHoro Jyieca

B) Anroputm rimy6okoro o0yueHHsi Ha OCHOBE CBEPTOUHBIX HEMPOHHBIX CeTel
1. (kmaccuduKaLys 1 perpeccus C pasfieneHreM I'HIeprijiocKOCTbO)

2. (arpervpoBaHUe [POrHO30B HECKO/IBKUX PeLIarolUX /lepeBbeB)

3. (obpaboTka n306paskeHHI C UCITO/Tb30BAHKEM CJIOEB, BBIJIE/ISAIONIUX TIPU3HAKH)
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