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1. EJIb OCBOEHMA JUCIIUITJIMHbI

HucuumiuHa «TeXHOIOrMM HMCKYCCTBEHHOIO HMHTEIUIEKTa» BXOAUT B  IPOrpaMMy
OakanaBpuaTta «MaTeMaTHKa U KOMIBIOTEpHbIE HayKuy» 1o HampasieHuro 02.03.01 «MaTtemaTuka
Y KOMITBIOTEpHBIC HAYKH» M U3ydaerca B 5 cemectpe 3 kypca. Jucnumnnny peanusyer Kadenpa
MaTeMaTUYeCKOro MOJEIUPOBAHUS M MCKYCCTBEHHOI'O MHTEJUIEKTa. J(McuuIumMHa cocTouT u3 4
pa3nesoB U 8 TEM M HalpaBl€HAa HAa H3YYEHHE OCHOBHBIX COBPEMEHHBIX METOJIOB pPELICHUS
MHTEJUIEKTYAJIbHBIX 3a/1a4.

[enbr0 OCBOCHUS TUCHMILUIMHBI SBJISIETCS 0030pHOE 3HAKOMCTBO CIIyIIaTesIel ¢ OCHOBHBIMHU
COBPEMEHHBIMU METOJAaMH PELICHUS HHTEIIEKTYaJbHBIX 3a/1a4. B Kypce mpeacTaBieHbl CriocoObl
B3aMMOJICHCTBHS C TEKCTOBOW W BHUAEO HH(pOpMalmend, 0030p KOTHUTHUBHBIX apXHUTEKTyp H
OCHOBHBIE METO/Ibl POOOTOTEXHUKH.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenue nucuHUIUIMHBL «TE€XHOJIOrMM HCKYCCTBEHHOI'O MHTEJUIEKTa» HAIpaBJIE€HO Ha
(bopmupoBaHUE Yy 00yJarOIINXCS CIEAYIONIMX KOMIIETCHIIUH (YaCTH KOMITETeHIINN )

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOUW NHUCUMUTUIMHBI)

I1K-2.1 3HaeT MHCTPYMEHTHI ¥ METO/IBI Pa3pabOTKH apXUTEKTYPHI,
MPOEKTUPOBAHUS U J13aliHa NH()OPMALMOHHBIX CUCTEM;
WHCTPYMEHTHI BEpU(PHUKALNHE IPOTrPAMMHOTO KOAA;

[TK-2.2 YMmeer npoekTupoBaTh U BepUPUIPOBAT APXUTEKTYPY
nH(pOpPMALMOHHOI CUCTEMBI; KOJIUPOBATH HA S3bIKaX
MPOTPaMMHPOBAHUS; TECTUPOBATH PE3YIBTATH KOAUPOBAHNS;
[IK-2.3 Bnageer HHCTpyMEHTaMH U METOJaMH MPOECKTUPOBAHUS U
BepUUKALUY apXUTEKTYpBl HHPOPMAIIHOHHON CHCTEMBI,
pa3paboTKu 1 BepUPUKAIMH CTPYKTYPHI IPOIPaMMHOTO KO
nH(pOpMaLMOHHON CHCTEMBI;

Cnoco0eH BBIOJIHSTE pabOThI U
YIpaBJIsITh paboTaMHu 110
co3laHuio (Moau(pUKaIKI) U

TIK-2 conpoBoxaenuto 1C,
aBTOMAaTH3HMPYIOIIUX 3a/[aui
OpraHHU3aIIOHHOTO YIPAaBJICHHS 1
Ou3HEeC-TIpoLeCcCh

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuunnuHa «TeXHOJOTUU UCKYCCTBEHHOTO MHTEIJIEKTa» OTHOCHTCS K OJIOKY MO BBIOOPY
0JI0ka 00pa30BaTENILHON MPOTPAMMBbI BBICIIIETO 00pa30BaHUs.

B pamkax o0pa3oBaTeNbHOM HPOrpaMMbl BbICHIETO OOpa30BaHUS OOydYarOIIMECs TaKkKe
OCBaMBAIOT  JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3allJIAHUPOBAHHBIX ~ PE3yJbTaTOB OCBOEHUS JUCHMIUIMHBI «TEXHOJIOTMM HMCKYCCTBEHHOTO
MHTEIUIEKTay.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux O00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

Hanvenosanme MpeaumecTByoNIUHE Mocaenyromue
HIngp JUCHUITHHBL/ MOYJIH, JUCHUITHHBI/MOLYJIH,
KoMueTeHumHn NMPaKTHKH* NMPaKTHUKH*
Croco0eH BEIIOHATh IIpepumniomMHas IpaKkTHKA;
Hudposas rpaMOTHOCTB, OCHOBEI

paboTHI U yIIpaBIATh HeiipocereBble apXUTEKTYpHBI
POrpaMMHUPOBAHUS; o
paboTaMy 10 CO3/1aHHIO 00paboTKN M300paKEeHUIL;
[Tudposas rpaMOTHOCTB, b
(Monudukamn) n Komnvromepuwiti npaxmuxym
TEXHOJIOTHSI IPOTPaMMHUPOBAHUS;
comnpoBoxaexuto 1C, 10 UHMENNEeKMYAIbHbIM
ABTOMATH3UPYIONINX 3aa9H cucmemam**;

[K-2




IIpenmecrByromue Hocaenywomue
HanmenoBanue pen YOI Ayiont
HIudgp JUCIUTITHHBI/MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KOMIIeTeHI[UH * «
MPaKTHKH NPaKTUKHU
OpraHU3aI[HOHHOTO Practicum in Artificial
VIIpaBJICHUS U OU3HEC- Intelligence™*;
TIPOIIECCHI

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYA0EMKOCTh AUCHUILTUHBI « Te€XHOIOTHH NCKYCCTBEHHOTO HHTEIICKTA» COCTABISIET «3%» 3aUETHBIC SMHMUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUsi 00pA308amMenbHOU NPOSPAMMbL 8blCUIC20 00pA308aHUSL O OYHOU (DOPMbL
0OyueHusl.

Bux yueoHoii padoThI BCETO, ak.u. CeMeCST pCEr)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 72 72
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThl
PaccmaTpuBatoTcs 6a30BbIe MOHSATHS TEXHOJIOTHI HCKYCCTBEHHOTO
OcHoBHble onpeaencHus. [Ipumepsl JIK, JIP,
11 UHTEJUIEKTA, & TAK)KE O0BACHACTCSA CYTh KOTHUTUBHBIX apXUTEKTYP
KOTHUTHBHBIX apXUTEKTYP. C3
Pasnen 1 BBeneHue B TeXHOJIOTHH Ha KOHKPETHBIX IPUMEPAX UX peau3aliim.
HCKYCCTBEHHOTO MHTEIIIIEKTa [Noka3pIBatOTCst NPUHLMUIIBI Pa0OTHI BUPTYaJIbHBIX ACCUCTEHTOB U
BupryansHbie accucteHThl. Crioco0b! JIK, JIP,
1.2 OTIMCBIBAIOTCS] OCHOBHBIE METO/BI X HHCTPYMEHTHI, HCIIOJIb3yeMbIe
CO3/1aHHsI ACCHUCTEHTOB. C3
JUTSL UX pa3pabOTKH.
OcHoBHbIE onpeaeneHus. TexXHOIOTHI N
OObsicHsieTCs TOHATHIHAs 0a3a aHaIn3a TEKCTOB,
obpabotku TekcTa. Monynb Re. YpoBau
paccMaTpHBalOTCs KIIOYEBbIE TEXHOJIOTHU 00paboTKH (BKIIIOUAsT
aHanu3a. MoJenb onucaHust JOKyMeHTa. 3aKOH
MoxIynb Re, ypoBHM aHaM3a U MOJENTh TOKYMEHTA), a TAKKe JIK, JIP,
2.1  |Hwunda. Monens onrcanus Kopiryca
TIOKa3bIBAIOTCS CTATHCTHYECKHE 3aKOHOMEPHOCTH (3aKkoH Lnnda), C3
TexHonorun JIOKyMEHTOB. N-TpaMMBI. SIiepHbIE METO/IBI.
o . MeTo/bl BekTopu3anuy (N-rpaMMBl, sIepHBIE METOJIBI) U
Pasnen 2 |MHTENNIEKTYalbHOIO aHAIN3A Meron K-6mmxkaitimux coceneit. L1/L2 N
ITOPUTMBI KITaCCH(UKALNY C PeTyJIsIpU3ainuei.
TEKCTOB perynspu3aIys.
PaccmaTpuBaroTCs NpUHIUITEI PaOOTHI JIOTHCTHYECKON PEerpeccuy U
Jloructnaeckas perpeccusi. yHKInu
o . (YHKIMU aKTHBAILIH, TOKA3bIBACTCS MEXaHI3M ONTHMHU3AIIH JIK, JIP,
2.2 |axtuBanuu. ['pamueHTHsbli cyck. CBEPTOUHBIE
. o TPaJMEHTHOTO CIyCKa, a TAaKXKe OOBICHIETCS apXUTEKTypa U C3
HelpoceTn. PexyppeHTHbIe HelipoceTH. . < .
IPUMEHEHHE CBEPTOYHBIX M PEKYPPEHTHBIX HEHPOHHBIX CeTeH.
PaccmartpuBaroTcst 6a30BbIe ONIPEICICHHS U CYTh 3a/1a4H
OcHOBHBIE OnpeeneHus. 3agada
pacrio3HaBaHHS 00pa3oB, OOBACHIETCS IPUMEHEHHE QUIBTPa
pacniozHaBaausa. ®unetp Kanmana. OcHOBHEIE
Kanmmana, mokas3piBatoTcst OCHOBHBIE OnOnmmoTexu Python ais JIK, JIP,
3.1 |6ubnmoreku Python. [lpumenenue
TexHonorun N N N paboTHI ¢ M300PaKECHUAMHE, a TAK)KE OMICHIBACTCS MCIIOJIF30BAHNE C3
cBEPTOUHBIX HeifpoceTeil. ONTHMU3ATOPEI. N . .
Paznen 3 | MHTENIEKTYaJIFHOTO aHAJH3a SHTDOMIS CBEPTOYHBIX HEHPOCETEH, ONTUMHU3aTOPOB U TOHSATHS YHTPOIINH B
00pa3zoB P KOHTEKCTE aHaJIu3a JaHHbIX.
OOBsICHSIETCS apXUTEKTYPa CJI0EB CBEPTKH U 00BETUHEHHS
Ciou cBepTkH U 00beguHeHus. [Ipumep p P P A JIK, JIP,
3.2 (mynuHTa), A MOKa3hIBaeTCs UX NMPAKTUYECKOE MPUMEHEHHE Ha
3a/la4y pacro3HaBaHUsl. . C3
IIpuMepe pelieHnss KOHKPETHOH 3a1a4uM pacro3HaBaHus o0pa3os.
OcHoBHble onpeaenenus. [Tpumep
. PaccmatpuBatoTcs 6a30Bble OnpeeneHUs] POOOTOTEXHUKH U
POOOTOTEXHUYECKOT0 ycTpoiicTBa. JaTunku u M
IIPUMEPBI YCTPOICTB, 00BIACHIIOTCS IPUHIMIIBI paOOTHI PA3IIMYHBIX
UX TUIIBL. DHKOJEpbl. HepIuaibHble JIK, JIP,
4.1 nat4nkoB (3HKonepsl, IMU, nuaapsl), akTyaTopoB, a Takxe
Pasnen 4 | TexHooruu poOOTOTEXHUKA n3MeputensHble cucteMsl. MEMS. Jupapsr. M C3
MIOKa3bIBAIOTCS THITBI HHTEP(EHCOB U MIPOTOKOIIBI Epeadn
Comnapsl. Pagaper. Bungsr kamep. AKTyaTOpBI. N
. JAHHBIX, UCIIONb3yEMBbIE JUIA MX B3aNMOJICHCTBHS.
WnTepdeiicer. [TpoTokobl nepenadn JaHHbBIX.
4.2 bazoBas crpykrypa nporpamm B ROS. Tonmkwu, | O6bsicHseTcst 6a30Bas apxurekrypa nporpamm B cpene ROS (Robot | JIK, JIP,




Bun

Homep HaumenoBanmue pasgeia .
HaumMmeHOBaHHE TEMBI Conep:xaHue TeMbI yueoHOM
pa3nena JUCHUILTHHBI .
padoThI
Operating System), pacCMaTpUBAIOTCS KIFOUCBbIC JIICMCHTEI C3

CEepBHUCHI, AeHcTBUS, MacTep-y3ei. Gazebo.
[Tpumepsl poOOTOTEXHUYECKUX PEIICHHUH.

B3aMMOJICHCTBHS (TOMHKH, CEPBUCHI, IEHCTBHSA), a TOKAa3EIBAIOTCS
MIPUMEPBHI peannu3ally PpeIEeHN C UCII0Ib30BAHUEM CUMYJIATOPA
Gazebo.

* - 3anonaseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu,; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1Jis1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

AyauTopus Ui IPOBEICHUS 3aHATUN
JIEKIIMOHHOI'O THUIIA, OCHAILIEHHAs

Kommbrotep/HOyTOYK C©
noctyrnom cetu MHTepHeT
1 3JICKTPOHHO-

JlekiroHHast KOMIUICKTOM CICIIHaIM3UPOBAHHON MeOeH; | 00pa30BaTeIIbHOM cpefe
JOCKOM (3KpaHOM) U TEXHUYECKUMU YHuBepcurera, opaysep,
CpelCcTBaMU MYJbTUMEINA IPE3CHTALIMI. ITO nna nmpocmotpa PDF,
Annexkc Tenemoct.
KomnbroTepHbIi KJIacc It TPOBEACHUS
3aHSTUN, TPYIIIOBBIX U MHAWBUIYaJIbHBIX OC Linux (Ubuntu 20+),
KOHCYJIbTAIN, TEKYIIer0 KOHTPOJIS U Python 3.8+, 6ubnuorexku
KoMmbroTepHsbiif | MPOMEXYTOUHON aTTECTAllMU, OCHAIIICHHAS Keras, SciPy, PyTorch,
KJ1acc [IEPCOHATIBHBIMH KOMITbIOTEpaMH (B Matplotlib, Pandas, Scikit-
KOJIMYeCTBE ___ INT.), IOCKO# (9kpaHnom) U | learn, Buneo kapra Nvidia
TEXHUYECKUMU CPECTBAMHU MYJIbTHUMEINA 2080 Ti +
IIPE3CHTALMM.
AymuTopus Ui IPOBEICHUS 3aHITUN
CEMHHApPCKOI0 TUIA, IPYIIOBbIX U OC Linux (Ubuntu 20+),
WHAMBUYAIbHBIX KOHCYNIbTallM, Tekymiero | Python 3.8+, 6uGnuorexu
Cemmnapexas KOHTPOJISI I TPOMEKYTOYHOM aTTECTAIH, Keras, S(.:iPy, PyTorCh_, _
OCHAIIIEHHAs! KOMIIJIEKTOM Matplotlib, Pandas, Scikit-
CHelHaTu3UpOBaHHON MeOeIn U learn, Buzeo xapra Nvidia
TEXHUUYECKUMHU CPEICTBAMHU MYJIbTHUMEINA 2080 Ti +, HabopBI JaHHBIX
MIPE3EHTALNMN.
Aynuropus Ui CaMOCTOSITENNbHON pabOThI OC Linux (Ubuntu 20+),
Tins oOydJaroruxcs (MOXKeT UCIOJIb30BaThes yist | Python 3.$+, OubIMOoTEKH
. | IpOBeIEHNs CEMUHAPCKUX 3aHATUN U Keras, SciPy, PyTorch,
CaMOCTOSITENIbHOM . : -
paGoTE! KOHCYJIbTAI[Hi1), OCHAIIICHHAS KOMILUIEKTOM Matplotlib, Pandas, Scikit-

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B SUOC.

learn, Bugeo xapra Nvidia
2080 Ti +

* - ayIUTOPHS JAJIsL CAMOCTOSATENbHOM paboThl obyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOIMYECKOE
JUCHHUITVIMHbBI

OcHosHas tumepamypa:
1. [IpuknanHoe MammHHOE 0OydeHue 6e3 yuurens ¢ ucnonb3zoBanueMm Python. ITaren

AHKYp

N HNHOOPMAIMOHHOE

OBECIIEYEHHUE

2. O6yuenue ¢ noakpermienueM. Carron Puuapn C., bapro Ouapro I
Lononnumenvnasn numepamypa:

1. Kucenés, I'. A., & [1anos, A. 1. (2018). 3nakoBbIi MOAXO K 33/1a4€ pacCIpeeICHI
poneil B KoamuIuu KOTHUTUBHBIX arenToB. Tpyast CIIMUPAH, 2(57), 161-187.
https://doi.org/10.15622/sp.57.7 ( Sign-based Approach to the Task of Role Distribution in the




Coalition of Cognitive Agent. In; SPIIRAS Proceedings pp. 161-187)

2. Kiselev G.A., Panov A.l. (2017) Synthesis of the Behavior Plan for Group of Robots
with Sign Based World Model. In: Ronzhin A., Rigoll G., Meshcheryakov R. (eds) Interactive
Col-laborative Robotics. ICR 2017. Lecture Notes in Computer Science, vol 10459. Springer,
Cham. https://doi.org/10.1007/978-3-319-66471-2_10

3. Autygulov, A., Kiselev, G., & Panov, A. I. (2018). Task and Spatial Planning by the
Cognitive Agent with Human-like Knowledge Representation. Interactive Collaborative
Robotics, (16). https://doi.org/10.1007/978-3-319-99582-3 1

4. Kiselev G., Panov A. (2019) Hierarchical Psychologically Inspired Planning for
Human-Robot Interaction Tasks. In: Ronzhin A., Rigoll G., Meshcheryakov R. (eds) Interactive
Collaborative Robotics. ICR 2019. Lecture Notes in Computer Science, vol 11659. Springer,
Cham. https://doi.org/10.1007/978-3-030-26118-4 15

5. Agents. In: Ronzhin A., Rigoll G., Meshcheryakov R. (eds) Interactive Collaborative
Robotics. ICR 2020. Lecture Notes in Computer Science, (Including Subseries Lecture Notes in
Artificial Intelligence and Lecture Notes in Bioinformatics), Springer, Cham 2020, pp. 160-1609.
https://doi.org/10.1007/978-3-030-60337-3_16

6. Kiselev G., Kovalev A., Panov A.l. (2018) Spatial Reasoning and Planning in Sign-
Based World Model. In: Kuznetsov S., Osipov G., Stefanuk V. (eds) Artificial Intelligence.
RCAI 2018. Communications in Computer and Information Science, vol 934. Springer, Cham.
https://doi.org/10.1007/978-3-030-00617-4

7. Chistova, E., Suvorova, M., Kiselev, G., & Smirnov, I. (2021). Personal cognitive
assistant : personalisation and action scenarios expansion. Lecture Notes in Computer Science,
12886, 475-486.

Pecypcuvl ungpopmayuonno-menexkommynuxkayuonrot cemu « Mumepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYI
Ha OCHOBAHHH 3aK/IIFOUYCHHBIX JOT'OBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTeTckas Oubanoreka onnaita» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHcynpTaHT cTyneHTay www.studentlibrary.ru

- OBC «3Hanuym» https://znanium.ru/

2. ba3sl JAHHBIX U ITIOUCKOBBIC CUCTEMbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 013 camocmosmenvrol pabomol 00y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kpr J'ICKI.IPIIZ IO JUCHUIIJINHE «TexHnonorun HCKYCCTBCHHOT'O UHTCIIJICKTA.

* - Bce y4eOHO-METOINYECKUE MaTepUalbl I CAaMOCTOSATEIBHONH paboThl 00yUdarOIIuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAKOoM Ha cTpanuile quciuruimasl B TYUC!
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IHoonucw

Damunus 1.0.

CamyiinoB Koncrantun
EBrenneBnu

Honoxcnocms, BYIT

ITloonucw

Damunus U.0.



