MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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
JlorynoBa TarbssHa BUKTOpPOBHa, K.T.H., JOLIEHT

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

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E3 CPEACTBA IIOPAXKEHVSA N1 BOEITPUITACHI

3aBepaytommii kKadeapoii Kapr B.3., A.T.H., ipod.




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

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

YK-1 — 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:

TeOpUU TEeXHOJIOTUM UCKYCCTBEHHOTO MHTEJL/IeKTa;

YMeHus:

MIPUMEHSITh TeXHOJIOTUM MCKYCCTBEHHOTO UHTEJIIeKTa JJisl PellleHrH 3a/iau LuppoBoi S5KOHOMUKY;

HaBbIKU:

WICTIO/Th30BaHUS TEXHOJIOTHI UHTE/IJIEKTYa/IbHOTO aHa/n3a JJaHHBIX U TO/eP>KKH TIPUHSTHS PellleHn .
OIIK-4

3HAHUA:

OCHOBHBI€ TIOAXO0/bI K MOCTaHOBKE U PellIeHHUI0 3a/lad B chepe MHTe/IEKTYaIbHBIX CUCTEM;

YMeHus:

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

HABbIKU:

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



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
MH(OpMaLMOHHOTO 0011leCTBa, 0CO3HaBaTh ONACHOCTb U YTPO3bl, BO3HUKAIOLLEe B [IPOL{eCCe 3TOro
pasBuTHs, COOMOaTh OCHOBHBIE TpeboBaHUs MH(POPMALIIOHHOM 6e3011acHOCTH, B TOM YHC/Ie 3aIl{UThI
rOCy/lapCTBeHHOM TalHBI

¢ [TK-94 — criocobeH K yIpaBieH|I0 HHPOPMaIel U JaHHBIMH, TOUCKY UCTOYHUKOB MHGOPMAIVY 1
[JaHHBIX, BOCIIPUSITHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCI0/Ib30BaHeM LU(PPOBbLIX
CpeZCTB, a TaKXKe C TIOMOILIBIO aITOPUTMOB T1pY paboTe C ToMyYeHHbIMH U3 Pa3/IMUHbIX UICTOYHHUKOB
JlaHHBIMH C 1]eJ/1bI0 3 QeKTUBHOTO UCTI0Ib30BaHUs M0TyUeHHOM NH(OpMaLUH 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

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

24649




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/ — 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 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).

11



IIpuioxenue 2

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

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

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

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

HaumeHnoBaHue PexoMenjIyemas: JiTeparypa TpyRoeMKOCTB,
paboThI yac.
Pa3pen 1. MeToabI IOMCKA pellleHUi.
Peanu3anus Mmetoga 4
TIOKCKa JI. H. flcauiikuii. . BBefjeHre B UCKYCCTBEHHbIN UHTe/IEeKT: M.:
WN3yuenue nmureparypsl Axagemust, 2005 (1) 6
10 AVUCLUTIIAHE
Wroro no pasgeny 1 10
Pa3paen 2. Mogeu u cpejiCTBa Npe/CTaB/IeHUsI 3SHAHUM.
TIpOeKTHPOBAHKE CXEMBI IT. JIx. ,Z[6eﬁTeﬂ, X. M. ,Z[eﬁ’reﬂé. Python: I/ICKyCCTBeI‘{HLII‘/'I
115 xparnma RDF- WHTeJIIeKT, OosblMe ,anHbu? 1 obsauHble BeluKcaeHus:: CaHKT- 6
ITetepOypr: ITutep, 2021 (4)
FAHHBIX B. K. ®uHH. . VicKycCTBeHHBIN UHTE/IEKT: METO0JIOTUsl,
nipumenenwus, punocodus: M.: KPACAH/I, 2011 (3)
Hisyuenue MTepaTypel M. ®. JTlrorep. . IcKyCCTBeHHBIN UHTEJIEKT: CTPaTervy U METOAbI 9
110 AMCHUTIINHE peLeHust CIIOKHBIX TIpoOsiem: M.: Bunbsimc, 2003 (2)
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)
Uroro no pa3geny 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 JUCLAIUIMHE I1. k. Heviten, X. M. [eiiren. . Python: MickyccTBeHHBbIM 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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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

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 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:

[ 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

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)

[ ceTH MpsIMOTO pacrpoCTpaHeHus], allUKJIMUecKre CeTH, CeTH Tlapasiie/lbHOrO
PacrpoCTpaHeHUs

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
[ cemaHTH4eCKOU CeTH

[ 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) OyHKIMS aKTUBALIUU
b) I'pagueHTHBIN CITyCK

B) PexyppeHTHas cBsi3b

1. (maTemarrueckas GyHKI[HS, OTIpe/iestolias BeIX0/ HelipoHa)
2. (BO3MOXXHOCTh Tepejaud H(OpMAaIVU B TIPOILZIOe BHYTPU HEMPOHHOM CETH)

3. (MeToz, OITUMU3AL[MH [J1sI TIOWCKA MUHUMYyMa (DYHKIUH [T0TEPh)
CorocTaBbTe BU/IbI 00yUEHUs C UX XapaKTePUCTUKAMU:

A) Ob6yueHue C OJKperieHueM

B) Obyuenue 6e3 yuuTesns

B) Obyuenue c yuurenem
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1. (oOyueHre Ha OCHOBe Harpa/ibl UM ITpada 3a JeiCTBYS)
2. (a/ITOpUTMBI BBISIBJISIIOT CTPYKTYPBI B JAHHBIX 63 MeTOK)

3. (MMeroTCsT MeTKH KaTeropuii Ajisi o0ydeHust)
Ne 10 CorocTaBbTe MeTO/bI MAllIMHHOTO 00y4YeHHsI C UX TPUMeHeHHeM:

A) MeTop ONOpHBIX BEKTOPOB
B) AnroputM ciiydaiiHoro Jyieca

B) Anroputm r1y00Koro o0yueHusi Ha OCHOBE CBEPTOUHBIX HEHPOHHBIX CETel

1. (knaccudvKalys ¥ perpeccusi C pa3zeeHreM TUTepIuIoCKOCThIO)
2. (arperrpoBaHKe MPOTHO30B HECKOIBKUX PeLIaoIINX JIePEBhEB)

3. (obpaboTtka n306paskeHUI C UCIIOTE30BAHMEM CJIOEB, BBIJIEJISIONIIX TIPU3HAKN)

OIIK-4

Bonpocbl omKkpbimozo muna:

Ne 1
Kakue anbTepHaTHUBHBIE NTOAXO/bI K 00yueHHIO ITyO0KMX HEMPOHHBIX ceTeil
CYIL|ECTBYIOT, ¥ KaK OHU MOT'YT TIOBBICUTH 3(p(HeKTUBHOCTL 00ydeHuUs?

Ne 2
I[TpencraBbTe OCHOBHBIE KOMITOHEHTHI CICTEMbI 00PabOTKHM TeKCTa Ha eCTeCTBEHHOM
si3pike (NLP)

Ne 3
Kakuie meTo bl CyI1IeCTBYIOT AIJ1s1 YIIpaB/aeHUs IIPeB3ATOCThIO U CIIPaBeJ/IMBOCTHIO B
anroOpUTMax MalIMHHOTO 00y4yeHusi, ¥ KaK OHH MOTYT OBITh peasi30BaHbI B
MPaKTHYeCKUX TIPUIOKEeHUSX ?

Ne 4
Kakue npeumyliiiectBa 1 HeZJOCTaTKM CyLLeCTBYIOT IIPU UCIOIb30BaHUM METOZIOB MeTa-
o0yuenus (meta-learning) B MalMHHOM O0y4YeHUH?

Ne 5
OrnuiumTe NpUHLUN paboThl FeHeTHYeCKUX arOPUTMOB U UX NTPUMeHeHHe B
OITUMH3al[MOHHBIX 33/jayax.

Ne 6

JormosyiHnTe npezyiokeHue:

B koHTeKcTe HEMPOHHBIX ceTell, peKyppeHTHble HelipoHHbIe ceTy (RNN) ucnosnb3yroTcs
IJISL....
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Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

,Z[OHO]'IHI/ITE npeajiokeHue:

AsTomaTtnueckoe obyuerue (AutoML) momoraert B...

,HOHOJIHI/ITE npeajiokeHue:

OpHUM U3 BBI30BOB B 00/1acTH 00paboTKH ecTecTBeHHOTO si3bIka (NLP) siBrisieTcs. ..

[JononHuTe npeioKeHue:

IMpu perieHny 3a/jaunt 0OyUeHUs C TIOAKPET/IeHNEeM, areHT MaKCUMU3HUPYET CBOFO
Harpajy myTeM...

JoronHuTe mipesjioxKeHue:

OTUUecKye BOMPOCHI, CBSI3aHHBIE C MTPO3PAuyHOCTBI0 U OOBSICHUMOCTBIO UCKYCCTBEHHOTO
VHTE/I/IEKTa, CTAHOBATCS 0COOEHHO aKTya/lbHBIMU B Cepe. ..

BOTlpOCbl 3dKpblmo2co munda:

Kakue u3 rnepeuyrc/IeHHbIX HHXe HpI/IMeHEHI/Iﬁ SABIAKOTCA TUITUYHBIMU [JI
HNCKYyCCTBEHHOI'O WHTeJlJIeKTa?

0 [IporHo3upOBaHUe MOTOAbI.
0 AHanu3 MeJULIMHCKUX W300pakeHUH /1S BhISIB/IEHUsT 3a00/1eBaHUM.

[0 OmpefienieHrie Beca uesioBeKa 1o ortorpadum

Kakue TeXHOIOrMM MOT'YT UCTI0/Tb30BaThCs /17ist 00pabOTKU Peur B NCKYCCTBEHHOM
UHTe/IeKTe?

[ 'eHeTMUeCKue anrOpUTMBI.
[ PexyppeHnTHble HelipoHHbIe ceTu (RNN).

0 MeTozibI MalIMHHOTO O0yUeHHs!.

Yro o3HauaeT TepMuH "poboToTexHHKa" (robotics) B KOHTEKCTe HCKYCCTBEHHOTO
VIHTeJlJIeKTa?

[ ViccnemoBaHye My3bIKaJbHBIX POOOTOB.
0 CospaHye anropuTMoB [Jis1 yIIpaB/ieHysi poO0TaMy U aBTOHOMHBIX CHCTEM.
[ M3yueHMe UCKyCCTBEHHOTO UHTe/IEKTA TOJILKO B KOHTEKCTe pOoOOTOB.
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Ne 5

Ne 6

Ne 7

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

CorocTaBbTe CeAyoLIe MeToAbl 00yueHuUs MalIUH C UX OMTUCAaHUEM:
1) ObyueHue ¢ yuuTenem
2) Obyuenue 6e3 yuuress

3) ObyueHue C IOJKpeIieHreM

A) Mogesns MaliHHOTO 00y4UeHwMst, TpeOyroIasi pa3MeueHHbIX JaHHBIX /i 00yueHust

B) Mopens, rjje areHT MpUHUMAeT AeHCTBUS B OKPYKatolliel cpejie, uToObl
MaKCHMH3UPOBATh Harpagy.

B) Mogernb, rae anropuT™Mel 00y4deHHst U3B/IEKal0T CTPYKTYPY M3 JaHHBIX Oe3 pa3MeTKy.

CooTHecHTe CieiyIole TeXHOI0THH 00paboTKu ecTecTBeHHOTO s3bika (NLP) ¢ ux
TIPUMeHeHUsIMU:

1) PexyppenTHbie HelipoHHbie ceTdd (RINN)

2) Tparchopmepsl (Transformers)

3) MeTo/ibl CTaTUCTUUECKOH 00paboTKH

[TpumeHenus:

A) Mogenu, s¢ddekTrBHBIE 715 3a/jau MallIMHHOTO TIepeBo/a U TeHepaL{uu TeKCTa.

B) MOAEIH/I, KOTOpbIe MOT'YT aHa/IM3UPOBATH Y TOHUMATh KOHTEKCT €CTeCTBEHHOI'O
A3bIKA.

B) TpaguirioHHbIe METOZBI, UCIIOb3yeMble /IS aHaIM3a TeKCTOBBIX JaHHbBIX.

CormocraBbTe cleayromye 3STi4eCKre BOIPOCHI C UX CBA3aHHBIMU dCIIEKTAMU B obnactu
HNCKYCCTBEHHOI'O MHTEJ/IJIEKTA:

1) KonduaeH1ManbHOCTh AaHHBIX

2) ABTOHOMUSI MaIlTUH
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Ne 8

Ne 9

Ne 10

3) I1penB3STOCTD U COpPaBeA/IMBOCTD
CBsi3aHHbIE aCTIEKTHI:

A) Bonipochl, CBsi3aHHbBIE C TeM, KaK 00pabaThIBAIOTCS U 3aIl[UILAIOTCS IMUHBIE JaHHbIe
I10JIb30BaTeei.

B) [Tpo6nemsl, CBSI3aHHBIE C PeIIeHHsIMU, TPUHUMAaeMbIMH aBTOHOMHBIMU CUCTEMaMU
Ge3 yes0BeUeCKOro BMellaTe/IbCTBa.

B) ITpo6nemsl, CBSI3aHHBIE C TIPEB3SITOCTHIO aTOPUTMOB U HeCTIPaBeI/TBLIM
BO3elCTBHEM Ha pa3Hble PYIIILI M0/Ib30BaTe el UK 001eCTBeHHbIe KaTerOpHH.

YcTaHOBUTE MPaBUIBHYIO MOC/IeJ0BAaTELHOCTh 3TAoOB 00yYeHus] HEMPOHHOM CeTH:
1. 3arpy3ka JaHHBIX
2. Boibop apXuTeKTypbl

3. ObparHoe pacrpoCTpaHeHHEe OIIUOKH

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

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

4. Mopdopsiorrnueckuii aHaIu3

YcTaHOBUTE MPAaBU/IBHYIO TIOC/I€/|0BaTe/TbHOCTD ITAINOB pa3pabOoTKK MPOEKTa 110
HCKyCCTBEHHOMY MHTEJUIEKTY:

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

4. TecTpoOBaHMe Y ONTUMM3ALUS
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