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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu

rog, Habopa rpynrbl: 2024
IIporpamMmmMmy cocTaBuiI:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
Bansbiureitn KoHcrantiH Biajumuposuy, cTaplimii rpernozaBarenb

[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

E6 ABTOHOMHBIE UTH®OPMAILIMOHHBIE N YITPAB/IAIOIIIUE CUCTEMBI

3aBepaytommii Kadeapoii Eropenkos J1.C., K.T.H., CHC




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 — c11ocobHOCTh OCYLIeCTBAATE KPUTHUECKHU aHa/Iu3 MpoOJeMHBIX CUTYaLUii HA OCHOBE CHCTEMHOTO
TMOAX0/1a, BBIPA0aThIBaTh CTPATETHIO EUCTBUMA

OTIK-4 — croco6HOCTh CaMOCTOSITEJIBHO WM B COCTaBEe TPYMITbI OCYIIECTB/IATh HAayUHbIA MMOWMCK, aHA/W3
HayyHOM W TMaTeHTHOW JMTepaTypbl TMpU pelLleHHd MpodecCHOHaNbHBIX 3aJad C MCII0/b30BaHUEM
COBpPEMEHHBIX CPe/ICTB U METO/I0B MOJIyUeHus 3HaHUS

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
YK-1

3HAHUS:

TeOpUY TeXHOJIOTUM UCKYCCTBEHHOT'O UHTE/IIEKTa;;;

YMeHus:

MIPUMEHSITh TeXHOJIOTUM MCKYCCTBEHHOT'O UHTeJIIeKTa JJisl PellleHrH 3a/iau LiuppoBoi S5KOHOMUKY;;;

HaBbIKU:

WICTIO/Th30BaHUS TEXHOJIOTHI UHTE/IJIEKTYaIbHOTO aHa/M3a JaHHbBIX U TO/eP>KKH TTPUHSTHS PelleHunl;;.
OIIK-4

3HAHUA:

OCHOBHBI€ TIOAXO/bI K TIOCTaHOBKE U pellleHu!0 3a/lad B c(pepe UHTe/IIeKTyaIbHbIX CUCTeM;;;

YMeHus:

c/lefiaTb CpPaBHUTE/bHBIA aHaan3 W 000CHOBaTh BHIOOD $I3bIKA WCKYCCTBEHHOTO WHTEJIIEKTA ISt
pellieHus1 CBoel 3a/iauu;;;

HABbIKU:

WCTIO/Ih30BaTh COBPEMEHHbIE CPe/ICTBA MPOTrPAMMUPOBAHUS /IS CO3/aHUs U 00yueHHs] HeHpoceTeBO
MOJIeJIH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna CUCTEMBI NCKYCCTBEHHOI'O MHTEJUIEKTA siBasieTcst AUCLATIIUHON
o0s13aTeIbHOM yacTu 6;10Ka 1 mporpamMMbl IOATOTOBKY 10 HanpasieHuto 17.05.01 Boenpunachi u
é3pbleamenu.

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

CopepXaHvie AUCHUATIMHBI SIBASIETCSI  OCHOBOM  [I/ISI  OCBOEHMS  JAMCITUTLIVH: BBIHOHHEHI/I]:E,
IIOAI'OTOBKA K  IIPOOERYPE 3AIIINTHI n 3AIINTA BBIITY CKHOU
KBA/INMOVNKATTMOHHOUM PABOTDBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-3 — CrniocobeH MOHUMATh CYI{HOCTE 1 3HaYeHHe WH(OPMAaLIMK B Pa3BUTHU COBPEMEHHOTO
WH(OPMaLIMOHHOTO 00I1IeCTBa, 0CO3HABATh OMACHOCThb U YTPO3bl, BO3HUKAOIIHE B MPOLIECCe 3TOT0
pasBuTHs, COOMOaTh OCHOBHBIE TpeboBaHUs MH(POPMALIIOHHOM 6e3011acHOCTH, B TOM YHC/Ie 3aIl{UThI
rOCy/lapCTBeHHOM TalHBI

¢ OIIK-6 — CrniocobeH UCIOMb30BaTh B MH)KEHEPHOU IeATETbHOCTU METOIbI, CTIOCOOBI U Cpe/iCTBa
TIOJTyYeHHs, XpaHeHus1, epepaboTKK MH(POPMALIK C UCTIONb30BaHUEM COBPeMeHHBIX HH(OPMaIlMOHHBIX
TeXHOJIOTUH

¢ OIIK-8 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEI COBPEMEeHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUN 1
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 IpodeccuoHaIbHOM [iesaTe/IbHOCTH

e [T1K-94 — cniocobeH K ympap/eHHI0 HH($OpMaLyel 1 JaHHBIMH, TIOMCKY UCTOUYHHMKOB HH(OpPMaLy U
JJAHHBIX, BOCIIPUSITUIO, aHa/IU3Yy, 3allOMUHAHKIO U Ilepejjade HHPOPMALIMK C UCII0/Ib30BaHKeM LU(PPOBbIX
CpeJCTB, a TAKXKe C MIOMOIIIBI0 aTOPUTMOB IpY paboTe C MOoTyYeHHBIMH U3 Pa3/IMYHBIX HCTOYHHKOB
JIaHHBIMH C 1jeJIbI0 3((eKTUBHOIO UCTIO0Ib30BaHUs M10/IyuyeHHOM NH(OpMAaLUY AJIs pellleHus 3aad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCET'O
pabora cTyaeHToB

3dHATHUA
CamocrosTe/nbHasA

BCEI'O
JIekuun
IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

YK-1
OIIK-4

Pazpen 1. MeToapl noucka pemeHuii. Meto/ibl roMcka perteHuit. ITouck B
rpocTpaHcTBe coctosituii. [Tonubiii nepe6op. TTonck B ry6uHy. [TOUCK B IIMPHHY.
3BpucTryeckuii mouck. [Tonck metozoM pesyKuuy. IToMcK MeToAOM ''reHepatusi-

6 ripoBepka". [Tonck B Mepapxuu npocTpaHcTB. [1oKcK B hakTOpH30BaHHOM 13 3 1 2 10

aA/IETEPHATUBHBIX ITPOCTPAHCTBAX.

npocrpaHcTse. [TOMCK B (PUKCMPOBAHHOM MHOKECTBE NPOCTPAHCTB. TOKCK B
U3MeHsIIOLIEMCsl MHOXKECTBe HepapXUueCcKHX pocTpaHCTB. ITouck B

20 20

Paspen 2. Mojae/u ¥ CpeACTBa NpeACTaB/IeHNs 3HAaHUH. VICKyCCTBeHHbIH
WHTeJIIeKT ¥ CCTeMbI, OCHOBAHHBIE Ha 3HaHUsIX. JIorueckue Mogeam
Tipe/icTaB/IeHUs 3HaHUH. Vicuncienye npe/iMKaToB 1epBoro rnopsjxa. JeayKTHBHbIA
BBIBOJ| B IOTNYECKHUX MOJie/isiX. IIpsiMoid, 0GpaTHbIil M CMeIlaHHbIi JIoriieCKUi
BbIBOZ. MeToz pe3omoLuy. VIcrionp30BaHre MeTo/ia pe30/oLMH1 151 l0Ka3aTe/bCTBa
Teopem. CeTteBast Mozie/ib. [ToHsTHE cemanTHUecKol cetr. Kiaccudukarus
ceMaHTHYeCKHX ceteil. OCHOBHbIE BH/IbI OTHOLIEHUH. DYHKIMOHA/IbHAS CEeTh.
Dpeiimbl. CucteMs! (peiimMoB ITpesicTaBieHue 3HaHUH Ha OCHOBe (pelimMoB,
TMpozyximonHas Mogesb. dopMasbHble U IPOrPAMMHbIE CUCTeMbI POAYKLIMIA.
CTpyKTypa pOrpaMMHON CUCTeMbI TPOAYKLMA. LUK/ pabOoThI CHCTeMbI IPOAYKLIUIA.

6 KoHnmkTHOe MHOXeCTBO npaBu/1. MeXaHu3Mbl aKTUBaLMK npaBul. IIpocTeie 1 23 8 4 4 15

HelpOHHBIX ceTeld. Ob6yueHne HelfpOHHBIX CeTel.

yIipaB/isieMble CUCTeMbI NPOAYKLMHU. I1pe/icTaB/ieHr e 3HaHUHA Ha OCHOBE MPO/YKLUI.
HPE,Z[CTEIBHEHHE HEeUeTKUX 3HaHWi. [IoHsATHe TMHIBUCTHYECKOI HEpeMEHHOﬁ.
HeueTkue MHOXecTBa. OCHOBHBIE oriepanyyi HaZl HEUeTKMMU MHO>KeCTBaMH.
HeueTkue oTHolIeHust. [Ipe/icTaB/IeHNe 3HAHHIT Ha OCHOBE BbIYMC/IUTE/BHBIX
Mozeneld. PellleHre 3a1a4 Ha BBIUMC/IUTEbHBIX MOZe/siX. [IporpaMMupoBaHue B
OrpaHUYEHUAX KaK HOBaf INapajurmMa IoCTaHOBKU U pellleHus 3aa4.
He,qoonpe,qeneHHble THIIBI JaHHBIX U He0OoIpe/ie/IeHHbIe MO eIn. OpI‘aHl/BaLU/lﬂ
BBIUMC/IEHUI Ha He/I00Mpe/ie/ieHHbIX Mogiesisix. Ofliiee MOHATHe reHeTHYeCKUX
anroputmoB. IIpocToit reHeTHueckuii anroput™. HelipoHHble ceTi. Bugpl

20 20

Paspen 3. ABromaruueckasi 06paGoTKa TeKcra.

Tlozxozp! kK 06paboTKe TekcTa:

6 OCHOBaHHbIE Ha [JAHHBIX ¥ Ha 3HaHUSIX. Pery/sipHble BbIpa)keHNsl, KOHEUHbIe 23 8 4 4 15

ABTOMAThl U 'PaMMaTHKH.

20 20

Pa3pen 4. BepossTHOCTHBIE MOJe/IM MOKCKA M KiaccupuKamun. MojenipoBate
MHTeJI/IeKTYa/IbHBIX CHCTEM CpPe/ICTBaMU TeOPUM BeposiTHOCTeil. PopMyrna yCIOBHOI

6 BepositHoctd. ®opmysia Baiteca. HauBHblii GaiiecoBCkHit Kiaaccudukarop. 23 8 4 4 15

Kareropvsaluu TeKCTOB.

MynsTuHomuaneHast (Multinomial) Mozgens. MHoromepHasi Mozienb BepHynnu
(Multivariate Bernoulli). [TpumeneHue 6aiiecoBckoro Kiaccudukaropa s

20 20

Pa3aen 5. OCHOBBI OHTO/IOTHYECKOr0 Mo/ie/TMpoBaHusA. OHTO/IOrnuecKoe
MozenpoBaHye U CeMaHTHUeCKHii BeG. OCHOBBI OHTONOIMYECKOTO MOZieTMPOBAHHS
Y MH)XeHepUH 3HaHUH, pesjakTopbl oHTOMorMi. S13b1k RDF. IIpunoxxenus: Semantic
‘Web. MoruBanust Semantic Web. CemMaHTHKa, 3HaK, IeHOTAT, KOHLienT. OCHOBHbIE
TexHosorun Semantic Web: RDF, OWL, SPARQL. Ux npejHa3HaueHue U
B3auMocBsi3b. RDF:pecypc, URI, TpuI/IeT, UMEHOBaHHbIN rpad, dTepar,

6 AQHOHMMHBIN y3es1, KoHTelHepbl/KojuteKun dopmatsl cepuanusartiun RDF: N3, 26 7 4 3 19

FOAF, Schema.org. Ha6op sjaHHbix DBpedia.

NTriples, RDF/XML, RDFa, Microdata. ®opmasbHble oHTo0rHH. OWL:
WH/IMBH/Iyalbl, KNacChl, CBOMCTBA, CIIOCOObI 33/]aHUsI K/IACCOB, aKCHOMBI.
Cunrakcrcsl OWL. Tunoresa oTkpbitoro mupa. SPARQL: rpadoBbie 11ab/10Hbl,
cTpyKTypa 3arnpoca (oneparopsl OPTIONAL, UNION, FILTER, ORDER BY,
GROUP BY, LIMIT u zip.), 3anpockl K BHELIIHUM TOUKaM JjocTyra. OHTO/Ioruu:

20 20

Bcero 3a 6 cemectp

108 34 17 17 74

100 100

Bcero no AucHyIIinHe

108 34 17 17 74

100 100

3.2. AyAuTOPHBII NPAKTUKYM

Homep u HauMeHOBaHUe pa3jiesa
JIMCIIUTLTHHBI

Tema MPAKTHYE€CKOr'o 3aHATUA

Oo0nemMm,
ay/l. 4acoB

Pa3zpen 1. Metoabl moucka
pelLeHui.

BbInosiHeHHe TTPaKTHUeCKOM paboThl Ha TeMy
"Peanu3sauyg MeToga noucka"

2

Pazpen 2. Mopenu v cpeacTBa
TIpe/ICTaB/eHus 3HaHUA.

BeImonHeHue TpaKkTHUeCcKol paboThI
"IIpoekTnpoBaHue cxemsl J1s1 XpaHuaiia RDF-
JaHHbIX "

Pasgen 3. ABTomaTryueckas
00paboTKa TeKcTa.

BbIrosiHeHWe pakTHUecKo paboTs! "Hamvcanue
Mo[ysist Ha KoHBeliepa Apache UIMA"

Pasgen 4. BeposiTHOCTHBIE MOZEN
TIOVICKA U KTaCCUDUKAIIHH.

BrInoHeHue NpakTUUecKoi paboTsl "O0yueHHe
Knaccuukaropa”

Pazgen 5. OcHOBBI

BrInonHeHue rpakThueckoi paboTsl "Co3zaHue

6
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OHTOJIOTHYECKOI'0 MOZIe/IMPOBAHUS. |0HTOJ‘IOI‘I/II/I"

Bcero 3a 6 cemecTp 17
3.3. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHUe pa3jiesa Oonewm,
Copep>xaHue yueOHOro 3ajaHus
n/n JUCLUIUTUHBI 4acoB
L Pa3men 1. MeTo/bI 1OMCKa peliieHni. Pea/msaiys MeTosa Movcka 4
2 N3yuenue uTeparypsl 110 AUCLUIIMHE 6
[IpoekTHpoBaHue CXeMbl J/Is1 XpaHWIKINA
3 E};::ﬁ;;l 2. Mogenu v cpefiCcTBa NpeCTaBIeHus RDF-1aHHbIX 6
4 ' W3yuenue nuteparypsl M0 AUCLUIIMHE 9
5 N3yuenue uTeparypsl 10 AUCLUIIIMHE 9
6 Pasnen 3. ABTomMaTnueckast 06paboTKa TekcTa. |HaricaHHe MOAY/Is Ha KoHBeiiepa Apache 6
UIMA
7  |Pa3pmen 4. BeposiTHOCTHBIE MOJe/iU TTOUCKa U (MI3ydyeHue JuTeparypel 10 AUCLUIIMHE 9
8 |kmaccudukaiym. OO6yuenue kmaccuukaropa 6
9  |Pazgen 5. OCHOBBI OHTOJIOTUYECKOTO N3yueHue nuTepaTyphl 10 JUCLUIUIAHE 9
10 |[MogemupoBaHWMS. Co3gaHue OHTONIOTHUH 10
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIJIMHBI
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 13, Bomp. 3au,
6 13 AP 13 AP 13 13 AP 3au.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocThueckasi paboTa;
Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/laHHIO;
Bomp. 3au — BOIIpOCH! K 3a4eTy;
3ad. — 3auer.

cnenyrommx ¢popmax:
e JIMarHocTuyeckas pabora;

® OTYET I10 ITPaKTU4Y€CKOMY 3a[ldHHIO;
® BOIIPDOCHI K 3a4eTy.

® 3ayeT.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B

24243




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:
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. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 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 uacTu 0/10ka 1 TiporpaMMbl TIOATOTOBKM 110 HarpaeieHuto 17.05.01 Boenpunacbl u
e3pbieamenu. ducruruiiHa peanu3yeTcs: Ha ¢akynbrere O EcrectBenHoHayuHbli BI'TY "BOEHMEX" um.
[O.®. Yerunora kadeapoit O7 VHbopMalvoHHbIe CUCTEMBI ¥ TIPOTPAaMMHAasi HHKeHepHsL.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
YK-1 cnocobHOCTh OCYLecTB/ISITh KPUTUYECKUM aHaad3 NpoO/eMHBIX CUTyaljuii Ha OCHOBE CHCTEMHOIO
MOJX0/ia, BbIpabaThIBaTh CTPATErHI0 1eHCTBHM;
OTIK-4 criocoOHOCTh CaMOCTOSITE/IbHO WM B COCTaBe TPYIMbI OCYIIECTBASATh HAyUYHBIM TIOMCK, aHAa/IW3
HayuYHOH U TIaTeHTHOM JIMTepaTyphl TP pellieHnH NMpodeCCUOHABHBIX 33Jad C MCI0/Ib30BaHHEeM COBPEMEHHBIX
Cpe[iCTB ¥ METO/I0B I10/IyYeHUs] 3HaHUSI.

Cojiep>kaHue JIMCIMIIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3aHHBIX C OCHOBHBIMU MOJIESMH, METOJaMH,
CPeICTBaMHU U SI3bIKAMU, UCTIO/B3YEeMbBIX TPU pa3paboTKe CUCTeM MCKYCCTBEHHOTO WHTE/JIEKTa, OCHOBHBIMHU
METO/IaMH TIOMCKA PeIeHUH, MPUMEHSIEMBIX B CUCTEMAX MCKYCCTBEHHOTO WHTEJUIEKTA, /11 (POPMUPOBAHUS Y
CTy[JeHTa aHAUTHUUECKUX CIIOCOOHOCTeN, KOTOpble OBl TO3BOJISIM €My JieflaTh OOOCHOBAHHBIM BbIOOP
M3y4YeHHBIX METO/IOB, CPE/ICTB U SI3bIKOB PY PellieHnH 3a/iau u3 00/1acT MH(GOPMALMOHHBIX TeXHOOTHH.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e OTUYeT MO0 MPaKTUUeCKOMY 3a/[aHHI0;
e BOIPOCHI K 3a4eTy.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TIpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpakTtudeckve 3aHsTusi (17 4.), camoctosTesnsHast pabora
cTypeHTa (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- 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 VHTeJIeKT, O0/bIIMe JaHHbIe ¥ 00/1auHble Bbrunc/ieHus: CaHKT- 9
10 CLIAIITHE ITetepOypr: ITutep, 2021 (4)
Wroro no pasgeny 2 15
Pa3gen 3. ABTomaTuueckasi 00paboTka Tekcra.
. Beligep. . YucTsiit Python. ToHkoCcTH porpaMMupoBaHus A/ist
W3yveHne nureparypsl nipodu: Cankt-IletepOypr: ITutep, 2021 (5) 9
N0 AUCHUTIIUHE 3. AnmaiiguH. . MammmHHOoe o0yJyeHre: HOBBIM NCKYCCTBEHHBIH
uHTe/eKkT: M.: AnbrivHa ITabmurmep, 2017 (3)
B. JlaHu. . MaummHHOe oOyueHre Ha R: 9KCriepTHBIe TeXHUKH 151
Haricanue Mopnysst Ha nporHocTrueckoro aHammsa: CII6.: TTurep, 2020 (6)
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 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 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.

3auert

II1a monyueHyst 3auéTa CTYIeHTY HeOOXO/IMMO BBITIOJIHUTD U CIATh BCe pabOThI U OTBETUTD Ha 2
BOITpPOCaA TIpernofiaBareis, PH OTBETE /I0ITyCKAIOTCS HETOUHOCTH, HeZI0CTaTOUHO TTPaBU/IbHbIE (POPMY/ITUPOBKH,
O/THAKO OTBEThI /IOJDKHBI OBbITh /IaHBI 10 CYITIeCTBY BOTIPOCA.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesioB u
AUJAKTHYECKHX eNHMI]

BCEI'O

AyauTopHbIe

3aHATHUA

B

KOHTAaKTHOM

tdopme

BCETO

Jlekipuu

IIpakTHueckue
3aHATHA

CamocrosiTesibHas
paboTa CTyAeHToB

Dopmupyemas
KoMIeTeHUusA, %

YK-1

OIIK-4

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Pa3gen 1. MeTo/bl no¥icka
pelleHuil.

13

10

20

Ortuet no
MPaKTUYeCKOMY
3a/laHMIo,
Bompocs! k
3auery

Pazpgen 2. Mopenu u cpeacrBa
npe/CcTaB/IeHUs1 3HaHUI.

23

15

20

20

Bompocs! K
3ayery,
Oruer 1o
TPAKTUYECKOMY
3aJJaHNI0

Pazpnen 3. ABToMaTHuecKas
o0paboTKa TekcTa.

23

15

20

20

Bompocs! k
3ayery,
OTueT 10
MPaKTU4eCKOMY
3aZlaHUIO0

Pazpgen 4. BepossiTHOCTHBIE
MoO/Ie/T1 TI0OUCKa U
Kjaaccu(puKaium.

23

15

20

20

Ortuet no
MPaKTU4eCKOMY
3a/laHUIo,
Bompocs! k
3auery

Paspgen 5. OcHOBBI
OHTO/IOTHYECKOr0
MO e/ THPOBaHMSI.

26

19

20

20

OTueT 110
MpaKTUUeCKOMY
3a/IaHUIO,
Bompocs! k
3ayery

Bcero 3a 6 cemecTp

108

34

17

17

74

100

100

Bcero no guciuuinHe

108

34

17

17

74

100

100

15
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YK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Bonpocbl omkpbimozo muna:

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

OO6yueHre MHOTOC/IOWHOTO TIEPCENTPOHA C TIOMOLIIBIO IBYX TIPOXO/OB 110 BCEM CJIOSIM
CeTH — B NPSIMOM U1 00paTHOM HarlpaB/ieHUH — HOCUT Ha3BaHUE ......

IMpotiecc, py KOTOPOM CBOOO/IHBIE MTapaMeTphl HEHPOHHOM CeTH aJjanTHUPYIOTCS B
pe3y/bTare ee HelpepbIBHOW CTUMY/ISILIMM BHEIIHUM OKDY>KeHHeM, Ha3bIBaeTcs ...

B MaiHHOM 00yueHHUH, 00OBIYHO UCITOJB3YIOTCS /IJ1s1 BhISBJIEHUS
3aBHCHUMOCTEH B TAHHBIX.

MerTop riy6okoro 0bydeHus, TaKOW Kak CBePTOUHbIE HEHPOHHBIE ceTH, 3P deKTUBHO
TIPUMEHSIETCS 11 00paboTKH

B o0yyeHny c mogxpernieHreM, areHT MomyJyaeT B BU/le Harpa/pl Wiu
mTpacda B 3aBUCUMOCTH OT CBOUX [JI€HCTBUM.

B eCTeCTBEHHOTI0 f13bIKa, YaCTO MCTO/Ib3YOTCS METO/BI aHaIi3a TOHATBHOCTH
[JIS1 OIIpeie/IeHUst SMOLIMOHAIbHOM TeKCTa.
YTo Takoe MalMHHOe 00yueHHe?

Yro Takoe 06paboTka ectecTBeHHOro s3bika (Natural Language Processing, NLP)?
Yro npefcrasisieT coboii anropuT™ "MeTof;, OIOpHBIX BeKTOpoB" (SVM)?
Bonpocbl 3akpbimo2o muna:

AxtuBarvonHas ¢hyHkius HeiipoHa Buja \( f(s) = ks \) HocuT Ha3BaHMe:

[ mosynuHeliHas
[ moporoBast
0 nuHeliHast

[ curnarypHas

AxrtuBanonHas ¢yskius Heripona Buza \( f(s) = \frac{s}{a+|s|} \) HocuT Ha3BaHME:
[ moporoBas
[ parjuoHanbHas CUTMOUHAS

[ nuHeliHas
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Ne 3

Ne 4

Ne 5

Ne 6

I CUMMETPUYHasA CUTMOWAHAasA

MO)KHO BBIZIE/TUTD C/IEAYIOIINE OCHOBHBIE BH/IbI 00yUEHHS NCKYCCTBEHHBIX HEHPOHHBIX
ceTen:

[ mpsimoe oOyueHue, KOCBeHHOe 00yueHre, CHMMETPHUUYHOe 00yueHHe
[ KoHTpO/IUpyeMoe 00yueHre, caMoo0yueHue
0 camoobyueHHe, THBEPTUPOBAHHOE 00yueHHe

[ koHTpOMpyeMoe 00yueHue, 6eCKOHTPOJIbHOE 00yueHHe, CHMMETPHUYHOe 00yueHHe

OcHOBHbIe U3BECTHbIE MO/ie/IM HelipoHa (MCKYCCTBEeHHbIe HePOHbBI) MOXKHO pasfle/IMTh
Ha:

[ oruueckue, UMIY/IbCHbIE, HEIIPePLIBHbIE
[ cemaHTHUeCKHe, CHHTaKCUUeCKHe, parMaThyecKue
[ HempephIBHBIE, KYCOUHO-/IMHEIHbIe, CEMaHTUUeCKUe

I JIOTU4YeCKHe, JIOruCTuueckKkue, CMHyCouda/IbHbIe

ITo BUAy Me>KHEMPOHHBIX CBsI3ell NCKYCCTBEHHbIE HEHPOHHBIE CeTH MOXKHO
CTPYNINMPOBATE B C/IeIyIOLHe KIacChl:

[ ceTu npsiMOro pacrpocTpaHeHus! U CeTH CKPBITHOTO PacpoCTpaHeHus
[ peKyppeHTHBIe CeTH, PeEKYPCHUBHBIE CETH, [IMK/IUUECKHe CeTU
[ ceTu npsiMOTo pacripocTpaHeHus! ¥ peKyppeHTHbIe CeTH (CeTH C 00paTHBIMU CBSI3SIMHU)

[ ceTv IPSAMOTO PACIIPOCTPaHEeHMs], al[UK/INYeCKre CeTH, CeTH MapauielbHOTOo
pacripocTpaHeHust

PacripeienenHbIii apasiie/ibHbIN MPOLIECCOP, COCTOSIIUM U3 TUTIOBBIX 3/IeMEHTOB
00paboTku nH(OpMaLUK, HAKATTHBAIOIINX YKCIIePUMeHTabHbIE 3HAHUS, U
TIPe/IOCTABJISAIONINI UX /I TIOC/TeyoNel 00pabOTKU — 3TO OTIpeZiesieHue .. ..

U cetu ¢pelimoB
[ MCKyCCTBEeHHOM HEMPOHHOU CeTH
[ cemanTHyeckoii ceTu

[ mepeBa peleHUi

CTpyKTypHas cXxeMa K/1acCH4ecKoro (opMasbHOro HelipOHa BK/TIOYaeT B cebs:

0 60k cymmaropa, 6710k QyHKIMOHaIBEHOTO TipeoOpa3oBanus f(s), 670K T0rHUeCcKoro
BBIBOZIA

0 6JI0KM CyMMHPOBaHHUs1 BXOJHBIX CUTHAJIOB C KO3 QUIIEHTaMK CUHAMTUYe CKUX CBSI3eH,
610k cymmaropa, 6710k (yHKIMOHansHOro npeobpasoBanyst f(s)
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Ne 8

Ne 10

0 6710KM YMHOXKEHHS BXOZIHBIX CUTHA/IOB Ha KO3 ULIMEHThI CHHANITUUEeCKUX CBsI3eH,
6710k cymmaropa, 6710k pyHKI[MOHaILHOTO peobpa3oBanus f(s)

0 6/10KM yMHOXKEHHST BXOJZHBIX CUTHA/IOB Ha KOG OULIMEHThI CHHATITUYECKUX CBSI3el,

6710k QyHKIMOHAMBLHOTO Npeobpa3oBanus f(s), 610K HOPMHUPOBAHUS 110 YPOBHIO
CUTHAJIa HaYa/IbHOTO COCTOSTHUS

CorocTaBeTe TE€PMUWHBI B obmactu HEﬁpOHHbIX CeTel ¢ UX MaTeMaThyeCKUMU
dCIIeKTaMu:

A) ®yHK1MA aKTUBaLMU
b) I'pasvieHTHBIM CITyCcK

B) PekyppeHTHas CBsI3b

1. (Maremaruueckast QyHKIIVS, OTIpeie/IsTtoliast BEIX0/, HelpoHa)
2. (BO3MOXHOCTH Mepefjaur NH(OpMAaIy B TIPOILIZIOe BHYTPU HEMPOHHOM CeTH)

3. (MeToz, ONTUMU3aLUM [J151 TIOMCKA MUHUMYyMa (YHKLH [10Teph)

CoroctaBbTe BUIbI 00yUeHUs C UX XapaKTePUCTUKAMU:

A) ObGyueHue C TIOJKperieHUeM
b) Obyuenue 6e3 yunTesis

B) OGyuenue c yuntenem

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

3. (MMeI0TCS METKU KaTeropui AJ1s1 00yueHusl)

CorocTaBeTe MEeTO/ibl MAIlIMHHOTI'O O6yquI/IH C UX TIpUMEHEHUEM!

A) MeTop 0OMOpHBIX BEKTOPOB
B) AnroputM ciyyaiiHoro Jyieca

B) Anroputm rimybokoro o0y4yeHusi Ha OCHOBE CBEPTOUHBIX HEMPOHHBIX CETel

1. (xnaccudukanys ¥ perpeccusi C pa3fesieHreM IMIepIIoCKOCThIO)

2. (arpervpoBaHue TIPOrHO30B HECKO/ILKUX PeIlalol[UX /e€PEBhER)
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3. (0bpaboTka U300pa’keHHH C UCIIOIB30BAHUEM CJIOEB, BBIJIEISIOIIUX TIPU3HAKHU)

Bonpocbl 0mKpbimo2o muna:

Kakue anbTepHaTUBHBIE TTOJXOAI K 00yUeHHIO TTyO0KUX HEMPOHHBIX CeTei
CYILIeCTBYIOT, M KAK OHH MOT'YT MOBBICUTE 3((eKTUBHOCTE 00ydeHus ?

IMpescTaBbTe OCHOBHBIE KOMITOHEHTHI CUCTEMBI 00pabOTKHU TeKCTa Ha eCTeCTBEHHOM
si3bike (NLP)

Kakue MeTop! Cy1|eCTBYIOT Jijis1 YIIPaB/IeHUs IIPe/IB3SITOCThI0 U CIIPaBeJIMBOCTHIO B
aJITOPUTMax MAalIMHHOTO 00yueHus:, ¥ KaK OHHU MOT'YT ObITb peajin30BaHbI B
MPaKTUYeCKUX NPUIOKEHUSIX ?

Kakue npeumyiiecTBa 1 He[OCTaTKU CyLLeCTBYIOT TIPH UCII0/Ib30BaHUU METOZ0B MeTa-
00yuenust (meta-learning) B MarmiHHOM 00yueHUN?

OmnuiuTe MPUHLUAIT pa60TbI FeHETUUECKUX aJITOPUTMOB U UX ITPUMEHEHNE B
OIITHUMM3dlIMOHHBIX 3dJa4adX.

L orionHuTe rpesioxkeHue:

B koHTeKCTe HEMPOHHBIX ceTell, peKyppeHTHbIe HelipoHHbIe ceTd (RNN) ucnone3yorcs
IJIA...

,Z[OHOIIHI/ITE npeajiokKeHue:

AsTomaTtnueckoe obyuerue (AutoML) momoraer B...

,HOHOJIHI/ITE npeajaokeHue:

OpHUM U3 BBI30BOB B 00/1acTH 06paboTKU ecTecTBeHHOTO si3bIKa (NLP) siBrisieTcs. ...
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JormosyHnTe npezyiokeHue:

ITpu pelieHny 3ajaunt 0OyUeHUs C TIOAKPET/IeHHEeM, areHT MaKCUMU3HPYeT CBOO
Harpajy MnyTeM...

JoronmHuTe npesioKeHue:

OTUueCKUe BOTIPOCHI, CBSI3aHHbBIE C MPO3PAaYHOCThIO U 00BICHUMOCTBIO UCKYCCTBEHHOTO
WHTEJJIeKTa, CTAaHOBSITCSI 0COOEHHO aKTyalbHBIMU B cdepe. ..

BOI’lpOCbl 3dKpblmo2o munda:

Kakue u3 rnepeuyrc/ieHHBIX HMXe HpI/IMeHEHI/Iﬁ SABJ/IAOTCA TUITMYHBIMU 1151
NCKYCCTBEHHOT'O WHTe/IeKTa?

0 IIporHo3upoBaHue MOrojbl.
0 AHanm3 MeJULIMHCKUX M300paykeHHH /1715 BBIsIB/IEHUsI 3a00/1eBaHU.

[0 OmpefienieHrie Beca yeyioBeKa 1o ororpaduu

Kakue TeXHOIOTMM MOT'YT HUCTI0/Ib30BaThCs /171st 00pabOTKU Peur B MCKYCCTBEHHOM
UHTe/IeKTe?

[ 'eneTHuecKue anropuTMBbI.
[ PexyppeHTHbIe HelipoHHbIe ceTd (RNN).

0 MeTozibI MAalIMHHOTO O0OyUeHHs!.

Yro o3HauaeT TepMuH "poboToTeXHHKA" (robotics) B KOHTEKCTe HCKYCCTBEHHOTO
HHTeJ/UIeKTa?

0 ViccneioBaHre My3bIKalTbHBIX pOOOTOB.
0 Co3pmaHue aAroOpuTMOB JI/1s1 YIIpaB/ieHHsl po60TaMy U aBTOHOMHBIX CUCTEM.

1 MByquI/Ie HNCKYCCTBEHHOI'O MHTEJ/IJIEKTAa TO/IbBKO B KOHTEKCTE pO6OTOB.

Kakwe 13 niepeurc/ieHHbIX METOZI0B OTHOCSTCS K aHCaMO/1eBbIM MeTO/jaM MalllMHHOTO
o0yueHust?

[ Peraromuye fepeBbs.
0 CrryuaiiHbIii Jiec.
0 I'pagrieHTHBIN OyCTHHI.

0 K-cpegHux
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CoriocTaBbTe C/IeAyOIIe METO/bI 00yueHUs] MAIIMH C UX OMTUCAaHUEM:
1) Obyuenwue c yuutenem
2) Obyuenue 6e3 yuuresns

3) ObyueHue C OJKPeI/IeHUeM

A) Mopens MatHHOTO 00y4UeHwst, TpeOyroIas pa3MeueHHbIX JaHHBIX [ 00yUeHust

B) Mogens, rje areHT IpUHUMAET AeHUCTBUS B OKPY>Karollel cpefie, UTOObI
MaKCHMH3UPOBATh Harpafy.

B) Mogens, rie afropuTMbl 00yUeHUsT U3B/IEKAIOT CTPYKTYPY U3 IaHHBIX Oe3 pa3MeTKH.

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

1) PekyppeHTHbIe HelipoHHble cetd (RNN)

2) Tparcdopmeps! (Transformers)

3) Metofp! cTaTUCTHYeCKOH 00paboTKH

IIpumenenus:

A) Mogpenu, adekTrBHBIE /151 3a/1au MAIlIMHHOTO TIepeBo/la ¥ reHepaliuy TeKCTa.

B) MO,Z[E]'H/I, KOTOpbIE€ MOT'YT dHa/IM3MPOBATh U MTOHUMATh KOHTEKCT €CTeCTBEHHOI'O
SA3bIKA.

B) Tpa,ELI/IL[I/IOHHI)IE MeTO/bI, UCIIOJIb3yeMbIe /i1 dHA/IM3d TEKCTOBbIX NaHHbIX.

CorocTaBeTe cieayroujye 3STudeCckKre BOIpoChl C X CBA3dHHBIMHA aClleKTaMU B obmactu
HNCKYyCCTBEHHOI'O MHTEJ/I/IeKTa:

1) KonduaeHmansHOCTh JaHHbBIX
2) ABTOHOMUS MalLIMH

3) I1penB3sTOCTD U COPaBEJ/IUBOCTD
CBsi3aHHbIe aCIeKThI:

A) Boripocsl, cBsi3aHHBIE C TeM, Kak 00pabaThIBAOTCA U 3all[UIIAIOTCS JIMUHbIE JaHHbIe
T10JIb30BaTeeH.

B) HpO6J’IEMbI, CBA3aHHbIE C pelleHUAMHU, IIPUHUMaeMbIMU dBTOHOMHBIMU CUCTEMaMH
0e3 ye/I0BeYeCKOro BMeIaTe/IbCTRA.

B) ITpo6nemsl, CBSI3aHHBIE C TIPEB3SITOCTHIO aTOPUTMOB U HeCTIPaBe/I/TUBLIM
BO37elCTBHEM Ha pa3Hble TPYIIIbI M0/Ib30BaTe el UK 001eCTBeHHbIe KaTerOpHH.
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YcraHoBHUTe MPaBUIBHYIO MOC/Ie0BATebHOCTE 3TaroB 00y4yeHuss HEMPOHHOM CeTH:
1. 3arpyska JaHHbIX
2. BeiOOp apXUTEKTYPbI

3. O6parHoe pacrpoCcTpaHeHHe OIIUOKH

PacrnionoxxuTe cieyrolye 3Tarnbl 00pab0TKU ecTecTBeHHOTO si3bika (NLP) B
TMIpaBUILHOM MOC/Ie0BaTeTbHOCTH:

1. CuHTaKCcHueCcKni aHaam3
2. TokeHnzauus
3. CemanTUyeckasi odpaborka

4. Mopdop/ioruueckuii aHa/N3

Ne 10 YcraHoBUTE MPaBUIBHYIO MOC/IeJOBATEIbHOCTE 3TAOB Pa3paboTKy MPOeKTa o
HCKyCCTBEHHOMY UHTEJUIeKTY:

1. Onpenenenue Lenel v 3aad MPOeKTa
2. Coop faHHbIX
3. Co3zmanue Mozienu

4. TecTpoBaHWe U ONITUMHU3ALUS
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