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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)

12.03.01 IIpuGopocTpoeHue

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

02 TH)KUHUPVHI' U MEHEJDKMEHT KAUECTBA

3aBepytommii Kadeapoii Tumuenko B.B., k.mez.H., 011




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
OIIK-4 — crocoOHOCTh MOHUMATh TIPUHLMIBI PabOThI COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTUH U

WCTO/b30BaTh X JJIs pelleHus 3aa4 rnpogeCcCUOHaIbHOU fesTeTbHOCTH

ITK-94 — crnioco6eH K yrpap/ieHrto UH(OpMalliel U JaHHBIMH, TOUCKY UCTOYHUKOB MH(POPMAIIUU U JIaHHBIX,
BOCIIPUAITHIO, aHa/M3y, 3allOMUHAHMIO0 M Tepejaue WHGOPMALMK C MCIIOIb30BaHWEM LM(POBBIX CPEJCTB, a
TaK>Ke C TIOMOILBI0 aJITOPUTMOB TIPH PaboTe C MOAyYeHHBIMUA M3 Pa3/TUUHBIX UCTOYHHUKOB JAaHHBIMH C LIe/IbH0
3¢ PeKTUBHOrO HUCTOIb30BaHUsI [T0/TyUeHHOM UH(OpMAaLUU /15l pellieHus 3aau

@®opMHPOBaHHNIO KOMIIETEHLIUI CITy)KUT JJOCTIDKEHHE CIIeAYIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
YK-1

3HAHUS:

ocobeHHOCTel 0CHOBHBIX MOZiefell pecTaBlIeHNs 3HaHWH 1 TIpaBU/T UxX 006paboTKY;

YMeHus:

reHeprpoBaTh HOBbIE H/ieM C TOMOILbI0 TEXHOJIOTMM HMCKYCCTBEHHOIO MHTe/UIeKTa IPU pelleHud
WCCIIe/l0BaTeIbCKUX U MPaKTUYeCKUX 3a/jad, B TOM UHC/Ie B MEXKAMCLUMIUIMHAPHBIX 00/1acTsIX;

HABbIKU:

KPUTHUECKOTO aHajM3a M OLIEHKW COBPEMEHHBIX HAyUHbIX [JOCTIDKeHHH B 00/acTH MCKYCCTBEHHOTO
VHTeJIeKTa.
OIIK-4

3HAHUS:

TEOPUM TEXHOJOTMM HCKYCCTBEHHOTO HHTe/UIeKTa, MaTeMaTHueckoro OINHCaHUs U CPefCTB
MPOrPaMMHOM peasn3aLiii HHTeJUIEKTYa/lbHBIX CHCTeM;

YMeHusi:

BBIOMPATh U MPUMEHSITb TEXHOJIOTUM UCKYCCTBEHHOTO UHTEJIJIEKTA [Ijisl PeLLeHus] WY TIOJ/IeP>KKH 3a/jau
rpodeccuoHaILHOU JesiTeIbHOCTH;

HABbIKU:

WCII0/Tb30BaHUsl COBPEMEHHBIX CPeJICTB MPOrpaMMUPOBaHMUs /i7Isl CO37laHusl U 00yueHusi HelipoceTeBOM
MOziesH.
ITK-94

3HAHUS:

TeOPUH TeXHOJIOTHI NCKYCCTBEHHOTO UHTEJ/IeKTa,;

YMeHus:

NIPUMEHSATh TEXHOJIOTUH UCKYCCTBEHHOT'O MHTEJIIEKTa /i/Is PellieHus] IPUKJIafHbIX 3a/ay;

HABbIKU:

VICTI0J/Ib30BaHMsI TEXHOJIOTMM MHTEJJIeKTYaIbHOTO aHa/In3a JJaHHBIX Y TI0/ePKKU TIPUHATHS PeLleHUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna CUCTEMBI NCKYCCTBEHHOI'O MHTEJUIEKTA siBasieTcst AUCLATIIUHON
o0s13aTe/IbHOM yacTH 6;10Ka 1 mporpaMMbI IOATOTOBKY 10 HarpasieHuto 12.03.01 IIpubopocmpoeHue.

Cojgep>xaHue [AUCLUILIMHBL SIBASIETCS JIOTMYeCKUM Tipogo/bkeHueM gucuurivd: BBEJEHUE B
NMHO®OPMALIMOHHBIE TEXHOJ/IOI'IN.

Copep>kaHue [TUCLIUIIIMHBI SIBAISIETCST  OCHOBOM AL OCBOEHMS /JVCLIUTI/IVH: IIO,Z[FOTOBKA K
IMPOLEAYPE 3AIIUTHI 1 3AIITUTA BBIITY CKHOU KBAJITMOUKAIIMOHHOU PABOTBI.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-4 — CrniocobeH MOHMMATh TIPUHITUIILI pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U
HCII0/Ib30BaTh MX /IS PelleHus 3a7a4 podecCHoHaIBHON AesaTebHOCTH

¢ [1K-94 — criocobeH K yripaBieHUI0 HHPOPMaLFel U JaHHBIMH, TTOWCKY UCTOYHHUKOB MH(GOPMAaLUy 1
JIAHHBIX, BOCIIPUSTHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tiepejjade HHPOPMAaLIMK C UCTOIb30BaHeM LUPPOBLIX
CpeJiCTB, a TaKXKe C IOMOIIbI0 a/TOPUTMOB I1pY paboTe ¢ MoTyyeHHBIMU U3 Pa3/INYHbIX UCTOYHHKOB
JTAaHHBIMH C 11e/1bI0 3QQeKTUBHOTO UCTIONb30BaHUs M0/TyUeHHOM nHGOpMAaLUHY AJIs pellleHus 3a/1ad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCEI'O

JleKuyuu

IIpakTnyeckue
3dHATHUA

CamocrosTeIbHasA
pabora cTyaeHToB

®dopmupyemast
KoMneTeHus, %

YK-1

OIIK-4

TIK-94

Paspen 1. Metoan! moucka pemenuii. MeTtoap! orcka pereHuid. [Tonck
B IPOCTpaAHCTBe coctosiuuid. [Tonubiii epe6op. TTouck B riy6uHy. ITouck B
LIMPUHY. DBPUCTHYECKNH noucK. ITouck MeTofoM peaykumu. [Touck
MeTOZIoM "reHepanysi- ipoBepka'. [IoMcK B MepapXuu MPOCTPaHCTB.
TTouck B (paKTOPHU30BaHHOM NpoCTpaHCTBe. [TOMCK B (PUKCUPOBAHHOM
MHOXeCTBe IIPOCTPaHCTB. ITOMCK B U3MEHSIIOILEMCSl MHOXKeCTBe
viepapxXM4ecKux NpocTpaHcTB. [TOMCK B a/lbTepHATUBHBIX NPOCTPAHCTBAX.

13

10

20

Paspen 2. Moae/nu ¥ CpeACTBa NpeACTaB/IeHUs 3HAaHUH.
I/ICKyCCTEEHHin;l HUHTEeJ/IJIEKT U CUCTeMbI, OCHOBAHHbIE HAa 3HAHHUAX.
Jlornyeckue MoOZe/ii npejCcTaB/IeHus 3HaHWi. Vcuncnienue npeJuKaToB
repBoro nopsizka. JlelyKTUBHBIN BbIBOJ, B IOTMUeCKNUX Mogensix. [TpsMoi,
06paTHbIN U CMellaHHBIi JIOTHYeCKUii BbIBOJ,. MeTOZ pe3osioLun.
Ucnonb3oBanue MeTo/ja pe30J/IF0LNU I I0Ka3aTe/IbCTBa TeOpeM. CeteBast
MO/JeJib. TToHsATHE CeMaHTUYECKOH CETH. Knaccmbm(ar_mﬂ CeMaHTHU4YeCKHX
ceteid. OCHOBHbIe BU/Ibl OTHOLIEHUH. PYHKIMOHANbHAS CeThb. PpeiiMbl.
Cuctems! ¢peiiMoB [TpezicTaBieHre 3HaHUI Ha OCHOBe (peliMoB,
IIpopykipionHast Moziens. dopMasbHble ¥ IPOrpaMMHbIe CHCTEMBI
npozyKLui. CTpyKTypa NporpaMMHOMN CUCTeMbl MPOAYKLMIA. LInk
paboTbl cHCTEMBI NPOAYKLM. KOHGIUKTHOE MHOXeCTBO MPaBHII.
MexaHH3MBbI AKTHBalMU IpaBUJl. HpDCTbIE U ynpaBisieMble CUCTEMBI
ripoaykuuu. [IpefcraBneHye 3HaHUK Ha OCHOBE TIPOJYKIIUI.
TTpescTaB/ieHne HeueTKMX 3HaHUM. TTOHsATHe JTMHIBUCTHYEeCKOM
nepemeHHOH. HeueTkiie MHOKecTBa. OCHOBHBIE OMepaLjy Hajj HeYUeTKUMU
MHOXKecTBaMu. HeueTkrie OTHOILIEHUS. HPEACTHBIIEHI/IE 3HAHUM Ha OCHOBE
BbIUMC/TATE/IBHBIX MOAeHeﬁ. Perenue 3a/a4 Ha BBIUHC/TMTE/IBHBIX
Mogiensix. IIporpaMMupoBaHKe B OrpaHUYeHHsIX KaK HOBasl rapaJurma
TIOCTAaHOBKH U pelleHus 3a1a4. HE,ELOOHPE,E[EHEHHBIE THIIbI JaHHBIX U
HeJjoompe/ieleHHble Moged. OpraHu3alyist BHIUMC/IeHHH Ha
HeZI00TIpe/ie/IeHHBIX Mogiesisix. Obliiee MOHSATHE TeHETUYECKUX
anroputmoB. IIpocToit reHeTHueckuid anroput™. HelipoHHble cet. Bupl
HelpOoHHbIX ceTeill. OByueHre HePOHHBIX CeTeid.

23

15

20

20

20

Pa3spen 3. ABromarnyeckas o6paborka Tekcra. [Tozgxozpl K 06paboTke
TeKCTa: OCHOBaHHbIE HA JaHHbIX U HA 3HAHUSAX. PEFyJ’lﬂprIE BbIDa)KeHUs,
KOHeUHBbIe aBTOMAaThl U TPAMMaTHUKH.

23

15

20

20

20

Paspen 4. BeposAiTHOCTHBIE MOJE/IH MOMCKA H K/IaCCH(HKAIUH.
Moze/mMpoBaH1e HHTeJIeKTya/IbHbIX CHCTEM CPe/ICTBAMH TeOPHH
BeposiTHOCTe. Popmysnia ycioBHO# BepositHocTH. Popmyna Baiteca.
HawuBHblii 6atiecoBckuii knaccupukarop. MyIbTHHOMHAIbHAs
(Multinomial) mozens. MHoromepHast mozens bepruymm (Multivariate
Bernoulli). [TpimeHenue 6aiiecoBckoro Kiaaccupukaropa ajs
KaTeropusaLuy TeKCTOB.

23

15

20

20

20

Paspen 5. OCHOBBI OHTO0/I0THYECKOr0 MO/ie/TMPOBaHMA.
OHTO/I0rHYecKoe MozieMpoBatre U CeMaHTHueCKuii BeG. OCHOBBI
OHTOJIOTUYECKOTO MOZIe/IMPOBAHUS U MH)KeHePHH 3HaHUH, pe/JaKTOpbl
oHrosioruid. 131k RDF. TIpuoxennst Semantic Web. MoTuarust
Semantic Web. CemaHTHKa, 3HaK, JeHOTaT, KOHLIeNT. OCHOBHbIE
TexHosoruy Semantic Web: RDF, OWL, SPARQL. VIx npejiHa3HaueHue U
B3aumocss3e. RDF:pecypc, URI, Tpuriet, iMeHOBaHHbIH rpad, uTepar,
aQHOHMMHBIH y3es1, KoHTeliHepbl/Ko/iekuy dopmatsl cepuanmsanyu RDF:
N3, NTriples, RDF/XML, RDFa, Microdata. ®opmasibHble OHTOJIOTHH.
OWL: MHAMBH/yaJIbl, KJIACChl, CBOMCTBA, CIIOCOObI 3a/jaHus K/1aCCOB,
akcuombl. Cuntakcrcel OWL. T'urnotesa otkpbiToro mupa. SPARQL:
rpadoesle 1abI0HbI, CTPYKTYpa 3arpoca (oreparopel OPTIONAL,
UNION, FILTER, ORDER BY, GROUP BY, LIMIT u ip.), 3anpochl K
BHEIIHUM ToukaM goctymna. Outonoruu: FOAF, Schema.org. Ha6op
nanHbIx DBpedia.

26

19

20

20

20

Bcero 3a 6 cemecTp

108

34

17

17

74

100

100

100

Bcero no aucuuninHe

108

34

17

17

74

100

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne |Homep v HaiMeHOBaHHUe pa3jesia
n/n JUCIMILTAHBI

Tema MNPAKTHYE€CKOIr'0 3dHATUA

Oo0neMm,
ay/. yacoB

Pazgen 1. MeTo/bl moncka
peIIeHuH.

BbIrosiHeHHe NIPaKTHUeCKOM paboThl Ha TeMY
"Peanu3anust Mmetozia momcka"

2

Pa3zpen 2. Mopenu v cpencrsa
rpe/icTaB/eHus 3HaHUA.

BeinmonHeHnue HpaKTHQECKOﬁ pa6OTbI

"[IpoekTrpoBaHue cxeMsbl 47151 xpaHuauia RDF-

IaHHBIX"

Pazgen 3. ABTomMaTHuecCKast
00paboTKa TekcTa.

BrirosiHeHMe nipakTHUeckoi paboTs! "Harmmcanue

Mozy/isl Ha KoHBetiepa Apache UIMA"

6

26672




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 Pa3men 1. MeTo/bI 1TOMCKa pellieHni. Pea/msaiys MeTosa Movcka 4
2 N3yuenue uTeparypsl 110 AUCLUIIMHE 6
[TpoekTrpoBaHUe CXeMBbl [IJIsi XpaHUIUILIA
3 E;;f;];l 2. Mogenu v cpefiCcTBa NpeCTaBIeHus RDF-1aHHbIX 6
4 ' N3yyeHue nuTepaTyphbl 10 JUCLUIIIAHE 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 6 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
112 3 45/ 6 7 89 10 1 1213 14 1516 17
6 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.

26672




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
obsa3arenbHOM 4yacTH O710Ka 1 mporpaMMbl MOATOTOBKY 10 HarpaejeHuto 12.03.01 IIpubopocmpoeHue.
HOucruruivHa peanusyercs Ha dakyabrete O EcrectBenHoHayunblit BI'TY "BOEHMEX" um. [1.®. YctuHOBa
katdeapoit O7 NHbopmalvioHHbIe CUCTEMBI ¥ TIPOTPAMMHAsT HHKeHepHSL.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
YK-1 cnocobHOCTh OCYyLIeCTB/ISATh TOMCK, KPUTHYECKWH aHanM3 M CUHTe3 HHGOpMaLM, TNPUMEHSTb
CUCTEMHBIY TIO/XO0Z, AJIs1 pellieHHs] TI0CTaB/IeHHbIX 3a/iauy;
OTIK-4 croco6HOCTh TMOHUMATh TIPUHIIMIBI PAbOTHl COBpEMEHHBIX WHGMOPMAIIMOHHBIX TEXHOJOTHH U
WICTI0/Ib30BaTh MX [/ pelleHus 3ajad podecCcHoHaNBHON AesTelbHOCTH;
[TK-94 cnocobeH K ymnpaBneHut0 WHGOpPMaLeld U JaHHBIMH, TIOMCKY HWCTOYHWKOB MH(GOPMAaLUM M JAHHBIX,
BOCTIPUSTHIO, aHa/u3y, 3allOMUHAHWIO U Tepefaye MH(OpMalMM C KCIOAb30BaHHEM LIMQPPOBLIX CPEJCTB, a
TaK)Ke C ITOMOIIIBI0 aJTOPUTMOB TIpU paboTe C TOMy4YeHHbIMU M3 Pa3/UuHbIX UCTOYHUKOB [I@HHBIMU C IIe/bI0
3¢ GeKTUBHOTO MCTIOMb30BaHUs ITOTyUeHHOM nH(OopMAaIuy AJIs pellieHus 3aad.

Copep)XaHue [JUCLIMIUIMHBI OXBaTbIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMH MOJE/SIMH, METOJAMH,
CpPeACTBaMH U SI3bIKaMH, HCIOJIb3yeMbIX MpU pa3paboTKe CHCTeM HMCKYyCCTBEHHOTO WHTe/IEKTa, OCHOBHBIMU
MeTOJ|aMH TIOMCKA pellIeHHH, TPUMeHsIeMbIX B CUCTeMax HUCKYCCTBEHHOTO WHTeJUIeKTa, JJisi GOPMUPOBAHUS Y
CTy[IeHTa aHAJMTHYECKUX CIIOCOOHOCTEH, KOTOphble Obl TMO3BOMSAIM €My JefiaTh OOOCHOBAHHBIA BbIOOD
M3y4eHHBIX MEeTO/IOB, CPEZICTB U SI3bIKOB TIPU PeIleHnH 3a/1a4 U3 00/1acTi MH(OPMAIMOHHBIX TeXHOJIOTHH.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* OTYET MO NMPAKTUUECKOMY 3a/IaHHIO.

HPOMe)KyTO‘lHaH dTTeCcTalus ITPOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHSA (17 u.), mpakTtuueckue 3aHsaTvs (17 4.), camocTosiTeslbHass pabota
cryzaenta (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 Jac.
Pa3zpen 1. MeToabl IIOMCKa PelleHHH.
Peanu3anus Mmetoga 4
TIOKCKa JI. H. flcauiikuii. . BBefjeHre B UCKYCCTBEHHbIN UHTe/IEeKT: M.:
N3yueHue muTeparypsl Axapemust, 2005 (1) 6
0 JUCLIUTITUHE
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- petlIeHHs CIOKHbIX Mpobem: M.: I/I]II:S'IM , 6
B. K. ®uHH. . VICKyCCTBeHHbBIN UHTEJJIEKT: MEeTOZ0JIOT U,
FAHHBIX npumMenenus;, punocodus: M.: KPACAH/I, 2011 (3)
I1. [Ix. Oetiten, X. M. Hefiten. . Python: MickyccTBeHHBIH
Hisyuenue MTepaTypel VHTE/IIEKT, OOJTbILIHe JJaHHBIe U 00/1auHbIe BhIuMC/IeHust: CaHKT- 9
10 CLIAIITHE ITetepOypr: ITutep, 2021 (4)
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 @. A. HoBuKoB. . CUMBO/IMUECKHI UCKYCCTBEHHBIN HHTEJIIEKT:
MaTeMaTHuyecKre OCHOBHI Mpe/iCTaB/ieHusl 3HaHuW: M.: FOpaiir,
2016 (4)
Harcanue Monyrns Ha . Beligep. . YucTslit Python. ToHkoCTH mporpaMMupoBaHus /1St
KoHBeiiepa Apache npodu: Cankr-ITetep6Oypr: ITurep, 2021 (5) 6
UIMA 3. AnmaiiuH. . MammHHOe 06yueHre: HOBbIiA HCKYCCTBEHHBIH
uHTe/1eKT: M.: AnbruHa [Tabmuinep, 2017 (3)
Wroro no pasgeny 3 15
Pa3pen 4. BeposiTHOCTHBIE MOJe/TH TIOMCKA U K/IaCCH()UKALINHU.
N3yueHnue uteparypsl . Beiinep. . Yucteiii Python. ToHKoCTH TTpOrpaMMUPOBaHUS JI7IsT 9
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 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 JAUCLIUIUTAHE . Cucremsl uckycctBeHHOTO uHTesekTa: CI16.BI'TY 9
"BOEHMEX" um. []. ®@. YctuHoBa, 2015 (5)
IT. k. Hetiten, X. M. Hdeiiten. . Python: McKyccTBeHHBIH
Co3/jaH1e OHTOJIOrHH VHTEJIEKT, OOJIbILINe JaHHBIE U 00/1auHbIe BeIUMcieHns: CaHKT- 10
IMetepbypr: ITutep, 2021 (1-3)
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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

1 monyueHust 3auéTa CTyZIeHTY HeOOXOMMO BBITIOJTHUTE U CIATh BCe pabOTHI U OTBETUTH Ha 2
BOITpPOCa TperofaBare/is, Py OTBeTe J0IyCKalTCsl HETOUHOCTH, HeZI0CTaTOYHO TIPaBUIbHbLIE POPMY/IUPOBKH,
O/IHAKO OTBETHI JJO/DKHBI OBITh [JaHBI TI0 CYIIIeCTBY BOMpOCaA.

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. MeToab! moncka Order ro
3 6 Aerm = A 13 3 1 2 10 20 | 20 | 20 |mpakTH4eCcKOMy
peLieHH.
3a[jaHUI0
Pa3pen 2. Mopenu u OTueT 1o
3 6 |cpeacTBa mpeacTaBiaeHusa | 23 8 4 4 15 20 | 20 | 20 |mpakTH4eCcKoMy|
3HAHUIA. 3a/laHUI0
Pa3pen 3. Ortuet no
3 6 |ABTOMaTHuyeckas 23 8 4 4 15 20 | 20 | 20 |mpakTH4eCcKoMy
0o0paboTKa TekcTa. 3a/JaHUI0
Paspen 4. BepoaTHOCTHBIE Ortuet 1o
3 6 [mopenu moucka u 23 8 4 4 15 20 | 20 | 20 |mpakTH4eCcKoMy
Kjaccuukanmu. 3a[jaHHIo
Pa3pen 5. OcHOBBI OTuet 1o
3 6 |oHTO/IOrHUYecKOro 26 7 4 3 19 20 | 20 | 20 |mpakTH4eCcKoMy
MO/le/TUPOBAHUS. 3a[]aHUI0
Bcero 3a 6 cemecTp 108 | 34 | 17 17 74 | 100 | 100 | 100
Bcero no guciuminHe 108 | 34 | 17 17 74 | 100 | 100 | 100
15 26672




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 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

MHOroc/10iHBIMY TTepCrIeTPOHAMH Ha3bIBAIOT UCKYCCTBEHHbIE HEHPOHHbBIE CETH, B
KOTOPBIX:

OG6yueHre MHOTOC/IOMHOTO MepCenTpOHa C MOMOLIBIO [IBYX TIPOXOZOB TI0 BCEM CJIOSIM
CeTH — B TIPSIMOM 1 00pPaTHOM HarpaB/IeHWH — HOCUT Ha3BaHKe ......

TTpotiecc, MpU KOTOPOM CBOOO/HBIE MapaMeTpbl HEPOHHOM CeTH aJJaNTUPYIOTCS B
pe3ysibTaTe ee HelpepbIBHOW CTUMYJISILIUY BHEILITHUM OKPY’>KeHHeM, Ha3bIBaeTcs ...
B MarivHHOM 00y4eHuH, 0OBIYHO UCTIONB3YIOTCS /I/Is1 BbISIB/IEHUSI
3aBHCUMOCTEH B [JaHHBIX.

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.

B €CTeCTBEHHOT'0 SI3bIKa, YaCTO UCIO/Ib3yHOTCSl METO/bI aHa/IM3a TOHAJIBHOCTU
[J1s oTpejieqieHus] SMOLIMOHA/IbHON TeKCTa.

Yro Takoe MallIMHHOE 00yueHue?

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:

[ mosynuHeliHas
[ moporoBast
[ nuHeliHast

[ curnarypHast
AxTuBarvionHasi hyHkius HeiipoHa Buja \( f(s) = \frac{s}{a+|s|} \) HocuT Ha3BaHue:

U moporoBas
[ parjuoHanbHas CUrMOHHas
[ nuneliHas

1 CUMMETPpHUYHadA CUTMOWJHASA

MO>KHO BBIIENIUTH CIEAYIOIHE OCHOBHbIE BU/IbI 00yUeHHs UCKYCCTBEHHBIX HEHPOHHBIX
ceTeu:

0 mpsiMoe oOyueHHe, KOCBEHHOe 00yueHUe, CHMMETPUYHOE 00yueHue
[ KoHTpo/IMpyeMoe 00yueHHe, caMoo0yueHe
[ camoobyueHre, THBePTUPOBaHHOE 00yueHue

0 KoHTpO/IUpyeMoe 0byueHre, 6eCKOHTPOIbHOe 00yUeHHe, CHMMETPUYHOE 00yueHHe

OCHOBHBIE U3BeCTHBIE MO/Ie/IA HelipoHa (MCKyCCTBeHHbIe HeHPOHBI) MOYKHO pa3/ie/uTh
Ha:

[ nmoruueckue, UMITy/IbCHbIE, HETIPephIBHbIE
0 ceMaHTUUeCKUe, CHHTaKCHYeCKHe, IparMaTuyeckye
[ HerpepbIBHBIE, KyCOUHO-TMHEWHBIe, CEeMaHTUUeCKHe

0 JIOoTU4YeCKHre, JIOruCTuueCKkue, CMHyCOuJa/IbHbIe

Mo BUAY ME>KHEMPOHHBIX CBsA3el MCKYCCTBEHHbIE HEHPOHHBIE CETH MOYXKHO
CTPYTIIMPOBATh B C/IAYIOLINE KIaCChI:
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Ne 6

Ne 7

Ne 8

Ne 10

[ ceTu rpsiMOro pacrpoCTpaHeHus! U CeTH CKPBITHOTO PacpoCTpaHeHus
[ peKyppeHTHBIe CeTH, PEKYPCUBHBIE CETH, [IMK/IHUeCKHe CeTU
[ ceTu npsiMOTro pacripocTpaHeHus! U peKyppeHTHbIe CeTH (CeTH C 00paTHBIMU CBSI3SIMU)

[ ceTv IpSAMOTO PACIIPOCTPaHEeHUs], al[UKINYeCKie CeTH, CeTH Mapauie/TbHOTO
pacripocTpaHeHust

PacnpesieneHHbIN napasiienbHbIN MPOLeCCOP, COCTOSIIIMN U3 TUTIOBBIX 3/1EMEHTOB
06paboTku MH(OpMaIUK, HAKATUTUBAIOIINX SKCIIEPUMEHTAbHbIE 3HAHUS, U
TIPe/[0CTaBISIOINI UX [|/1s1 TOC/eAyoleld 00paboTKH — 3TO OrpeiesieHue ...

0 cetu dpeiimoB
[ MCKyCCTBEeHHOU HEMPOHHOM ceTH
[ cemaHTHYeCKOU CeTH

[ mepeBa peliieHHH
CTpyKTypHasi cxeMa K/1acCH4ecKoro (opMasibHOTO HelipOHa BK/TIOYaeT B cebs:

0 6y10k cymmaropa, 6710k (yHKLMOHaIBHOTO Mpeobpa3oBanus f(s), 610K I0ryeckoro
BBIBOJIA

0 6/10KM CyMMHPOBaHHS BXOJHBIX CUTHA/IOB C KO3(QUIMeHTaM1 CHHANTTHYeCKUX CBSI3el,
6710k cymmaropa, 610K pyHKIMOHaMBEHOTO rpeoOpa3oBanus f(s)

0 6710KM YMHO>KEHHS BXOZIHBIX CUTHA/IOB Ha KO3 (ULIMEHThI CHHANITUUEeCKUX CBsI3eH,
610K cymmaropa, 6710k pyHKI[MOHaMLHOTO peobpasoBanus f(s)

0 6710KM yMHO)KEHHST BXOZHBIX CUTHAJIOB Ha KOG OULIMEHTHI CHHATITUYeCKUX CBSI3el,

610K QyHKIMOHAMBLHOTO Mpeobpa3oBanus f(s), 610K HOPMHUPOBAHUS 110 YPOBHIO
CHI'Ha/Ia HauaIbHOTO COCTOSIHUSI

CorocTaBbTe TepMUHBI B 00/1aCTH HEHPOHHBIX CeTel C UX MaTeMaThudeCKUMHU
acrieKTaMu:

A) OyHKIMS aKTHUBALUA

b) I'pagueHTHBIN CIyCcK

B) PekyppeHTHas CBsi3b

1. (maTremarrueckast QyHKI[HS, OTipe/esitolas BbIX0/ HelipoHa)

2. (BO3MOXHOCTH Tiepeiaui MH(OpMAaIiy B TIPOILTIOe BHYTPU HEMPOHHOU CETH)

3. (MeToZ, OIITUMU3AL[MU [JJisI TIOMCKA MUHUMYyMa (YHKLUH [10TePh)
CorocTaBbTe BUIbI 00yUeHUs C UX XapaKTePUCTUKAMU:

A) ObyueHue c ogKperieHueM

B) O6yuenue 6e3 yuntesns

B) OGyuenue c yuureneMm

1. (obyueHre Ha OCHOBe Harpazibl Wik mrpada 3a AeHdCTBUS)
2. (aNTOPUTMBI BBISIB/ISIFOT CTPYKTYPHI B IaHHBIX 6€3 METOK)

3. (MMeroTCsT MEeTKH KaTeropuit A/isi o0ydyeHust)
CorocTaBbTe MeTOAbI MAlIMHHOTO 00y4YeHusi C MX MPUMeHeHHeM:

A) Metop 0MOpPHBIX BEKTOPOB

b) Anroput™m city4aifHOro Jieca
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B) Anroputm rimybokoro o0y4yeHHs1 HA OCHOBE CBEPTOUHBIX HEMPOHHBIX CEeTel
1. (kyaccuduKalys ¥ perpeccusi C pasfiejieHreM TUTTEePIIOCKOCThIO)
2. (arpervpoBaHue NPOrHO30B HECKOJIBKUX pellalollilX epeBLeB)

3. (obpaboTka n300parkeHHI C KCIT0/Ib30BAHKEM CJIOEB, BBIJEJISIONIMX IIPHU3HAKHN)

Bonpocbl 0mKpbimo2o muna:

Kakue anbTepHaTUBHBIE TTOXO/bI K 00yUeHHIO TTyO0KUX HEMPOHHBIX CeTel
CYIIIeCTBYIOT, M KAK OHU MOTYT MOBBICUTh 3((heKTUBHOCTL 00yUYeHUs ?

IMTpescTaBbTe OCHOBHBIE KOMITOHEHTHI CUCTEMBI 00pabOTKH TEKCTa Ha €CTeCTBEHHOM
s3pike (NLP)

Kakuie MeTo/b1 CyIIIeCTBYIOT AJIs1 YIIPaB/eHUs TIPEAB3ATOCTHIO M CIIPABeJ/IMBOCTHIO B
aJITOPUTMAaxX MAIIMHHOTO 00yYeHUs], U KaK OHU MOTYT OBITh peasi30BaHbl B
MPAKTUYe CKUX TIPUIOKEHUSIX ?

Kakue rnpeumMy1riecTBa ¥ HeZJOCTaTKU CYII|eCTBYIOT ITPY UCTI0/Ib30BAHUM METO/|0B MeTa-
00yuenust (meta-learning) B MammHHOM 00yueHHN?

OmnuiuTe TMPpUHLINIT pa6OTI:I reHeTUYeCKHX aJITOPpUTMOB U UX TIDUMEHEHHE B
ONTUMM3ALIMOHHBIX 3a/javaX.

JornosyHnTe npezyioKeHue:

B koHTeKcTe HEMPOHHBIX ceTell, peKyppeHTHble HelipoHHbIe ceTy (RNN) ucnosnb3yroTcs
IJISL....
[JononHuTe npejioxeHue:

AsTomaTtnueckoe obyuerue (AutoML) momoraer B...
JoronHuTe mipesjioxKeHue:

OpHUM U3 BBI30BOB B 00/1acTH 00paboTKM ecTecTBeHHOrO si3bika (NLP) siBisteTcsl. ..
[lomoiHUTe TIpeAJIoKeHUe:

IMpu perieHyy 3ajauut 06yUeHUs C TOAKPEI/IeHUeM, areHT MaKCUMU3UPYET CBOIO
Harpazly nyTeM...
[orosHUTe NpeziyioKeHye:

OTHYeCKHe BOMPOCHI, CBSI3aHHbIE C MPO3PAYHOCTHIO ¥ O0BSICHUIMOCTBIO HCKYCCTBEHHOTO
VHTEJIIeKTa, CTAHOBATCSI 0COOEHHO aKTyabHBIMU B cdepe. ..

Bonpocbl 3akpbimozo muna:

Kakue u3 rnepeuyrc/IeHHbIX HHXe HpI/IMeHEHI/Iﬁ AB/IAOTCA TUITMYHBIMU /11
HNCKYyCCTBEHHOI'O WHTeJIJIEKTa?

0 ITporHo3upoBaHye MOrojpl.
0 AHanu3 MeJULIMHCKUX W300pakKeHUH fIJ1s1 BhISIB/IEHUs 3a00/1eBaHUM.

[ OmpefienieHrie Beca yesioBeKa 1o (ororpaduu

Kakuie TeXHOIOTUH MOT'YT MCIT0/Ib30BaThCs [ijist 00pabOTKY peur B HCKYCCTBEHHOM
UHTeJIIeKTe?

[ 'eHeTMYeCKUE aNTOPUTMBI.
U PexyppeHTHsbIe HelipoHHbIe ceTd (RNN).

0 MeTozibl MaIlIMHHOTO O0yUeHHs!.
Yro o3HauaeT TepMuH "poboTOTEXHUKA" (robotics) B KOHTEKCTe NCKYCCTBEHHOTO
VIHTeJlIeKTa’?

0 UccnemoBaHye My3bIKalbHBIX pOOOTOB.
0 Co3aaHue anropyuTMOB [i/is YIIPaBAeH|s poO0TaMH U aBTOHOMHBIX CHUCTEM.

[ VI3yueHKe UCKYyCCTBEHHOTO UHTEJIEKTA TOILKO B KOHTEKCTe pOOOTOB.
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Kakue 13 nepeurc/ieHHbIX MeTO/J0B OTHOCSTCS K aHCaMO/IeBbIM METO/laM MallIMHHOTO
o0yueHusi?

[ Peruatoiiiye fepeBbsi.
0 CnyyaiiHblii 1ec.
0 T'paiueHTHBIN OyCTHHI.

0 K-cpegHux
CornocTaBbTe C/IeAYIOIIMe METObI 00yUeHUsT MaIlIUH C UX OMMUCAHUEM:

1) Obyuenue ¢ yuuTenem

2) Obyuenue 6e3 yuuresns

3) ObyueHue C OKPeI/IeHUeM

A) Mogens MaHHOTO 00yueHus, TpeOytoras pa3MeueHHbIX JAHHBIX |15 00y4eHust

B) Mogens, rie areHT IpUHUMAeT JAeHCTBUA B OKPY>Karolliel cpefie, UTOObI
MaKCHMH3MPOBATh Harpamy.

B) Mogens, rje anropuTMbl 00ydeHUs U3BIE€KAOT CTPYKTYPY U3 AaHHBIX 6e3 pa3MeTKH.

CooTHecHTe C/IeAyIOIIe TEXHOIOTUM 00paboTKU ectecTBeHHOTO si3bika (NLP) ¢ ux
TIpUMeHeHUsIMU:

1) PekyppeHTHbIe HelipoHHble cetd (RNN)

2) Tpaucdopmeps! (Transformers)

3) Metofp! cTaTUCTHYeCKOH 00paboTKH

IIpumenenus:

A) Mogenu, a3pdekTrBHBIE A1 3a/1a4 MAIIIMHHOTO TIepeBo/la M reHepaliuy TeKCTa.

B) MO,Z[E]'H/I, KOTOpbIE€ MOT'YT dHa/IM3MPOBATH U TIOHUMATh KOHTEKCT €CTeCTBEHHOI'O
A3bIKA.

B) Tpa,ELI/IL[I/IOHHbIE MeTO/bI, UCIIOJIb3yeMbI€ /I dHA/IM3d TEKCTOBbIX NaHHbIX.

CorocTaBeTe cieayronie 3STudeCckre BOIpoChl C X CBA3dHHBIMU aClleKTaMU B obmactu
HUCKYCCTBEHHOI'O MHTEJIJIEKTAa:

1) KonbuaeHMansHOCTh TaHHbBIX
2) ABTOHOMUS MaILIH

3) I1peB3sTOCTb U COPaBeJ/IUBOCTD
CBsi3aHHbIe acCIeKThI:

A) Boripocsl, cBsi3aHHBIE C TeM, Kak 00pabaThIBAOTCA U 3allUIIAIOTCS JIMUHbIE JaHHbIE
10/Ib30BaTeeH.

B) HpO6J’IeM]>I, CBsI3aHHbIE C DEIeHUAMU, TIpUHUMAE€MBIMU dBTOHOMHBIMH CUCTEMaMH
6e3 ueI0BEUECKOI'0 BMEIIaTeIhCTBA.

B) [Tpo6nemsl, CBSI3aHHBIE C TIPEB3SITOCTHIO aTOPUTMOB U He CTIPaBe/I/TUBLIM
BO3/eliCTBHEM Ha pa3Hble TPYIIIHI M0/1b30BaTesel WK 001eCTBEeHHbIe KaTeropuH.

YcTaHOBUTE MPaBUIBHYIO MOC/E/J0BATEILHOCTh 3TAOB 00yUeHUs] HEMPOHHOM CETH:
1. 3arpy3ka JaHHbIX

2. Beibop apXuTeKTypbl
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3. ObpaTHOe pacripoCcTpaHeHre OIUOKU

PacrionoxxuTe cieyrolie 3Tarnbl 00paboTKy ectecTBeHHOTO si3bika (NLP) B
MpaBUIBHON MOC/Ie[0BaTeNbHOCTH:

1. CuHTaKCHueCcKuii aHaIu3
2. TokeHn3aLys
3. CemaHTHuecKast 00paboTKa

4. Mopdopsiornueckuii aHaIu3

YcraHoBUTE TIPpaBUJIbHYIO IMOC/1€40BATE€/IbHOCTDL 3TAIIOB pa3pa60TKH MMpOEKTa I10
HNCKYCCTBEHHOMY HMHTEJIJIEKTY:

1. OnpepeneHue 1eneli U 3a7iay NpoOeKTa
2. COop JaHHbIX
3. Co3manue Mozenu

4. TecTupoBaHue U ONITUMU3ALIASA

Bonpocbl omkpbimoz2o muna:
UTO Takoe KOMIIbIOTEepHbIE 3HAHNS?

UTo Takoe TOUHOCTb B OTHOLIIEHUH OIpefie/ieHus] KaueCcTBa HEKOTOPOro
KJ1acCU(UKAL{MOHHOTO a/JIrOpUTMa?

Uro Takoe NOIHOTA B OTHOLIEHUHU OIIpeZie/ieHus] KauecTBa HEKOTOPOTro
KJ1acCU(UKAL{MOHHOTO a/JIrOpUTMa?

Uto Takoe F-mepa B OTHOIIEHHHU OTIpe/ie/ieHUs1 KaueCTBa HEKOTOPOro
K/1acCU(PUKALIMOHHOTO aJropuTMa?

Uro Takoe thakrorpacbuyeckrie 3HaHHS?

Yro Takoe mpeAMeTHast 00/1aCThb?

Kak oTMuaroTCst 3HaHUS OT JAHHBIX OTHOCUTE/ILHO BHYTPEHHEH UHTEPIIPETUPYEMOCTH?
KakoBbI 0CHOBHBIE HeloCcTaTKX (hpeiiMOBOro noaxoza?

KakoBbI 0CHOBHBIE JOCTOMHCTBA (PpeiiMoBOro Toaxoa’?

KakoBbI JOCTOMHCTBA CEMaHTUUECKUX CETeM?

Bonpocbl 3akpbimo2o muna:

KakoBbl 0CHOBHBIE TpeOOBaHMS, TIPeIbsSB/sIEMbIE K HETIPEPLIBHBIM aKTHBALIOHHBIM
(yHKUMSAM HEMPOHOB, UCTIONMb3yeMbIM B HEHDOHHBIX CeTSIX?

1. MOHOTOHHOE BO3pacTaHue.
2. NuddepeHITMPYEMOCTb.

3. HenpepbIBHOCTE.

4. Het npaBu/bHOIO OTBeTa.

Kak Ha3biBaeTcst Mepa TOT0, HACKO/IbKO TOUHO MOZIeNb CII0COOHa MpecKa3arh
O)KUJlaeMbIi pe3y/bTaT, T.e. OCHOBHYIO TIPaBIy?

1. ®yHKUMS aKTHMBaLUH.

2. OyHKLMSA TI0TEPb.

3. KocuHycHasi Mmepa CXofCTBa.
4. CTereHHOe pacCTOsTHUE.

Kax Ha3bIBaeTcst C1I0)KHBIM IIPOrpaMMHBIN KOMITIEKC, aKKyMY/TUPYIOLLMM B hOpMabHOM
BU/Ie 3HaHMUS CIIELIMAICTOB B KOHKPETHBIX MTPeIMeTHBIX 00/1acTsix?

1. DKcrnepTHasi cucTema.
2. TIpenqmeTHasi 06/1aCTh.
3. IIpobnemHast 061aCTb.
4. MawHHOe obyueHue.

Kak Ha3bIBaeTCst Ccriel{dasucT 1o MM, BLICTYTIAIOI[HE B PO/ TIPOMEXKYTOUHOTO Oydepa
MEX]y SKCIIepTOM U 0a30ii 3HaHU?
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1. ITonp30Baress.

2. VlmeHep 110 3HAHUSM.

3. AMUHUCTPATOP.

4. Het npaBu/bHOIO OTBeTA.

Ne 5 aK Ha3bIBaeTCsl BEICOKOKBATM(PULIMPOBaHHbIN CIIeL[MaliCT, COIVIAaCUBLINIACS MOAETUThCS
OTBITOM B PaCCMaTpHUBaeMOU TpeIMeTHON 00/1acTH?

1. ITonb3oBaTenb.

2. VIn>xeHep 110 3HAHUSIM.

3. AIMUHUCTpPATOP.

4. Het npaBu/bHOIO OTBeTa.

Ne 6 Kak HasbiBaeTcst iporpaMmMa, MoJe/IMpyroLliast X0/ pacCy>KeHuil sKcIiepTa Ha
OCHOBaHHWM 3HAHUH, UMEIOIUXCS B 6a3e 3HAaHMIA?

1. TToacucTeMa 0OBSICHEHHUI.
2. nyKTUBHAs MalllvHa.

3. Pemaresb.

4. Pacrio3HaBaresib.

Ne 7 Kaxkasi 3a/1aua omnpe/ienisieTcsi CIeAyronUM 00pa3oM: mpe/icka3aHue Oyayiux coObITHi
Ha 6a3e Mo/iesieli TIPOIIIOro U HACTOSIIEro?

1. Cnexenue.

2. Ilnanuposanue.

3. IIporHosuposaHue.
4. ITpoekTupoBaHue.

Ne 8 Kakast 3afjaua onpeziensieTcst cieiyrOLM 00pa3oM: HeTlpepbIBHAS UHTePIIpeTaLysl
JAHHBIX B peaslbHOM MaciuTabe BpeMeHH U CUTHAIM3alHs O BBIX0JAX MapaMeTpoB 3a
JIOTTy CTUMBIe TIpeZiesTbl?

1. CnexxeHue.

2. IlnanupoBaHue.

3. IIporHo3vpoBaHue.
4. ITpoekTupoBaHue.

Ne 9 Kakasi 3afjaua onpezensieTcs cjaeAytommm o6pa3oM: KOHCTPyHpOBaHUe I1/1aHa, T.e.
MpOTrpaMMbl JIeHCTBUMN?

1. CnexxeHnue.

2. IlnanupoBaHue.

3. IIporHosvpoBanue.
4. IIpoekTrpoBaHue.

Ne 10 Kakast 3a/1aua ompe/ienisieTcst CIeiyonUM 06pa3oM: MOCTPOeHUe Crel[UupUKaIvi Ha
co3zanue 00BEKTOB C 3apaHee Orpe/ie/IeHHBIMU CBOMCTBAMU?

1. Cnexenue.

2. IlnanupoBanue.

3. IIporxHosuposaHue.
4. ITpoekTupoBaHue.
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