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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuunnuaa «TexHOIOrMM HMCKYCCTBEHHOTO HWHTEJUIEKTa» BXOJUT B  Iporpammy
OakanaBpuata «buszHec-uHpopmaTtukay no HamparieHuto 38.03.05 «buszHec-uHbOpMaTHKa» U
uzydaercs B S5 cemectpe 3 kypca. Hucnmmiuny peanuszyer Kadenpa wmarematndeckoro
MOJIETIUPOBAHUSl M UCKYCCTBEHHOTO MHTEJJIEKTa. JIucUIInHa cOCTOUT U3 4 pa3enioB U 8 TeM U
HarpaBJieHa Ha U3YYEHHE OCHOBHBIX COBPEMEHHBIX METOJIOB PEIICHHS MHTEIICKTYaIbHBIX 3a/1a4.

Lenbo OCBOCHUS AUCLUUILIMHBI SBJISETCS 0030pHOE 3HAKOMCTBO CIylIaTesieil ¢ OCHOBHBIMU
COBPEMEHHBIMH METOJAMH PEUICHUS WHTEIUIEKTYyalbHBIX 33/1a4. B Kypce mpeCcTaBIeHbI CIIOCOOBI
B3aMMOJICIICTBUSL C TEKCTOBOM M BuUAeO HHopMaiueid, 0030p KOTHUTHBHBIX apXHUTEKTYp H
OCHOBHBIE METO/bI POOOTOTEXHHUKH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne nucuMIUIMHBL «TEXHOJOTMH MCKYCCTBEHHOTO MHTEIJICKTa» HaIlpaBlIeHO Ha
(dbopMupoBaHHEe y 00YYAIOIINXCS CICTYIOMNX KOMIIETEHIIUH (4ACTH KOMITETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUxcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHCIUILIIHEI)

[IK-3.1 3HaeT OCHOBBI apXUTEKTYPbI, YCTPOHUCTBA U
(hyHKIIMOHHPOBaHUS HHPOPMAIIMOHHO-BBIYUCINTEIBHBIX CUCTEM U
CETEBBIX NOACUCTEM NHPOKOMMYHHUKAIMOHHON CHCTEMBI
OpTaHM3aINH; OCHOBBI COBPEMEHHBIX OIIEPALMOHHBIX CUCTEM;
CETEBBIC TPOTOKOIIBI;

I1K-3.2 3HaeT OCHOBBI IPOTPaMMHUPOBAHUS; COBPEMEHHBIE
00BEKTHO-OPUEHTUPOBAHHBIC SI3BIKH IIPOTPAMMHUPOBAHHUS;
COBpPEMEHHBIE CTPYKTYPHBIE SI3BIKH MIPOTPAMMUPOBAHHUS; SA3BIKH
COBPEMEHHBIX OM3HEC-TIPUIIOKECHHUI;

I1K-3.3 YMmeer koupoBaTh Ha A3bIKaX MIPOTPAMMUPOBAHMUS;
I1K-3.4 BrnageeT HaBBIKAMHU IIPOTPAMMUPOBAHUS JJIS PEIICHUS
3a1a4 mpodeccHOHAIPHOH NesTeNIbHOCTH;

CriocoOeH BBRIIOTMHATE Pa0OTH U
YIPaBIsTh pabOTaMK MO
CO31aHUI0 (MOTU(DUKAINN) H

IK-3 conpoBoxaeHuro MC,
ABTOMAaTH3HMPYIOIUX 3a/1a41
OpraHU3alIOHHOTO YIPABJICHHS 1
OU3HEC-TIPOIIECCHI

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruimHa «TeXHOIOTHM MCKYCCTBEHHOTO MHTEIIEKTa» OTHOCUTCS K OJIOKY IO BBIOOPY
0510ka 00pa3oBaTeIbHON MPOrpaMMBbI BBICIIETO 00pa30BaHUS.

B pamkax oOpa3oBaTesibHOM HPOrpaMMbl BbICHIETO OOpa30BaHUS OOydYarOIIMECs TaKkKe
OCBaMBAIOT  JIpyrMe JMCUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIUE  JIOCTUKEHHUIO
3allJIAHUPOBAHHBIX  PE3yJbTAaTOB OCBOEHHUS JUCHMIUIUHBI «TEXHOJOTMH HMCKYCCTBEHHOTO
MHTEIUIEKTay.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHuro
3aNIGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpepmecrByromue Iocaenyromue
Mudp Haumenosanue uncﬁuinnﬂufmolzl:ynn, Z[l/lClll/ll'[J]l/li[l}],)l/l\lfOZ[yﬂl/l,
KOMITETEHI[HH * .
NPaKTHKH NPaKTHKH
CriocoOeH BBITIONHSATD OCHOBBI ITPOrPaMMHPOBAHUS; Practicum in Artificial
paboThI 1 yIIpaBisiTh ApXHTEKTypa KOMIIBIOTEPOB U Intelligence;
IK-3 paboTamu 1O CO3/TIaHHUI0 OIEpaIMOHHBIE CUCTEMBI; MoaenupoBaHue ClI0KHO
(MoaubHKaMn) U TexXHOJIOTHS IPOrPaMMHUPOBAHUS; | CTPYKTYPHPOBAHHBIX CHCTEM;

conpoBoxaeHuto MC, CTpyKTYpBI TaHHBIX U mapagurmMbl | MeToabsl MAIIMHHOTO




HanveHoBanme IIpeamecrByonue Mocaenyromue
Mudp KOMITETeHIH AUCHHUTIIUHBI/MOAYJIH, JAUCHUTIIUHBI/MOAYJIH,
NPaKTHKH* NPaKTUKH*
aBTOMAaTH3UPYIOIIUX 3a/1a91 MPOTPaMMHUPOBAHUS; 00yJeHUS;
OpTaHM3aIMOHHOTO Python u ero npunoxxeHus; Kubepbe3omnacHoCTh
yIpaBieHus 1 Ou3Hec- BeruncianTenbHbIE CHCTEMBL, CETH M | TIPEIIPHUSTHS;
MPOLIECCHI TEJICKOMMYHHKALIH; WHTennexTyaabHbIN aHATN3
OcCHOBBI HTHPOPMALTMOHHON JAHHBIX;
Oe3omacHoCTy; PacnpeneneHHble CUCTEMBI,

OO11ast TeOpHsI CUCTEM;
AHanu3 TaHHEIX;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpuueii komnereniuid u CYII OI1 BO
** - 3JIEKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYA0EMKOCTh AUCHUILTUHBI « Te€XHOIOTHH NCKYCCTBEHHOTO HHTEIICKTA» COCTABISIET «4)» 3aUeTHBIC SMHHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUsi 00pA308amMenbHOU NPOSPAMMbL 8blCUIC20 00pA308aHUSL OJiIsl OUYHOU DOpMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecST pCED)
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. 81 81
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pasnesa AVCHUTILTAHBI %
padoThI
OcnoBHbIe onpeneneHus. [Ipumepbl KOTHUTHBHBIX
BBenenue B TEXHOJIOTUHA 1.1 P puMep JIK, C3
aApXUTEKTYP.
Paznen 1 {uckyccTBeHHOTO Bupryansasie accucteHTsl. Croco0bI CO3IaHNs
HHTEIIEKTa 1.2 PTy ’ a JIK, C3
ACCHCTCHTOB.
OcHoBHBIE onpeesieHns1. TexHomoruu oo0padboTku
Tekcra. Monyns Re. YpoBuu ananuza. Mogeins
21 omucaHus gokyMmeHra. 3akoH Llunda. Monens TIK. C3
Texnonoruu ' OIHCAaHMsA KOPITyca TOKyMEHTOB. N-rpaMMBl. ’
Pazgen 2 |MHTEIEKTYaIbHOIO SAnepnsie metonsl. Meton K-Gmmkaiimmx coceneil.
aHaJIN3a TEKCTOB L1/L2 perynspuzamys.
Jloructuueckas perpeccust. OyHKINMYN aKTHBAIHN.
2.2 I'papuentHblil cmyck. CBEPTOUHBIE HEUPOCETH. JIK, C3
PexyppeHTHBIE HEHpOCETH.
OCHOBHBIE OTIpe/IeNICHHs. 3a/1aua paclo3HaBaHuUsL.
Ounptp Kanmmana. OcuoBHbie 6ubanorexku Python.
TexXHOIOrHH 3.1 p .. . . yt JIK, C3
[IpuMeHeHHEe CBEPTOUHBIX HEHPOCETEH.
Paznen 3 |uHTEIIEKTyaIbHOTO
OnTtuMu3aTopsl. DHTPOIHSL.
ananmsa 00pasos Crou cBepTkH 1 00beguHeHus. [IpumMep 3amaun
3.2 P - IPHMEP JIK, C3
pacro3HaBaHMUs.
OcuoBHble onpeneneHus. [Ipumep
POOOTOTEXHUYECKOTO YCTpoiicTBa. JlaTunKu U UX
TUIBL. DHKOAEPHl. MIHepuuansHble H3MepUTEIbHbIC
4.1 JIK, C3
cuctembsl. MEMS. JIunapsl. Conapsel. Pagapsl.
Texnonoruu o
Paznen 4 Bunst kamep. AktyaTopsl. MIHTEpdeich.
pOOOTOTEXHUKU
[TpoTokonbl nepesady JaHHbIX.
bazoBas crpykrypa nporpamm B ROS. Tonuku,
4.2 CEepBUCHI, JieiicTBHs, MacTep-y3en. Gazebo. JIK, C3

[Tpumeps! poOOTOTEXHUUECKUX PELICHHUH.

* - sanonmsiercst Tobko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

npaKmuquKue/ceMuHapCKue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue aynuropuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanmue, [10 u
MaTepuaibl 1J1s1 0CBOEHHSA
JUCIHMILIAHBI
(mpu HeoOXOAMMOCTH)

Aynuropus JUIs IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THIIA, OCHAILICHHAS

1 DJIEKTPOHHO-

Kommbrorep/HOyTOYK C
poctynoM cetu MurepHer

JlexumonHas KOMIUIEKTOM CHEeIMaIN3UpOBAHHON Mebenn; | oOpa3oBaTesIbHOM cpefe
JOCKOM (3KpaHOM) U TEXHUYECKUMU YHuBepcurera, Opaysep,
CPEICTBAMU MYJIBTUMEINA NIPE3CHTALIUM. I1O nns nmpocmotpa PDF,
MS Teams.
KoMnbroTepHslii Ki1acc U1l MPOBEAECHUS OC Linux (Ubuntu 20+),
KoMnbroTepHsblil | 3aHATUH, TPYNIOBBIX U UHANBUAYAIBHBIX Python 3.8+, 6ubnnorexku
KJIacc KOHCYJbTAIINH, TEKYIIEr0 KOHTPOJIS | Keras, SciPy, PyTorch,

MMPOMEKYTOUYHON aTTECTAIlMU, OCHAIIICHHAS

Matplotlib, Pandas, Scikit-

5




MEepPCOHANTBHBIMU KOMIIBIOTEPAMU (B
KOJIMYeCcTBE 22 MT.), JOCKOU (3KpaHOM) U
TEXHUUYECKUMU CPEICTBAMHU MYJIbTHUMEINA
IIPE3CHTALMM.

learn, Buneo xkapta Nvidia
2080 Ti +

Aynutopus JU1s IPOBEICHUS 3aHATUIA
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTALMM, TEKYIIETO
KOHTPOJISI U POMEKYTOYHOU aTTECTaIlUH,

OC Linux (Ubuntu 20+),
Python 3.8+, 6uGnmorexku
Keras, SciPy, PyTorch,

Cemunapckas OCHAILIEHHAS KOMILIEKTOM Matplotlib, Pandas, Scikit-
CTeMAIN3UPOBAHHON MeOenu U learn, Buneo kapra Nvidia
TEXHUYCCKUMHU CPEACTBAMHU MYJIbTHMEIHA 2080 Ti +, HaOopbI JAaHHBIX
IIPE3CHTALMMN.
AyauTopus JUisl CaMOCTOSATEILHON paOOThI OC Linux (Ubuntu 20+),
Tns oOyuaromuxcsi (MOKET UCTIONb30BaThes ast | Python 3._8+, OoubImoTeKku
. | IpOBEEHNs CEMUHAPCKUX 3aHATUN U Keras, SciPy, PyTorch,
CaMOCTOSITSIILHOM . : -
paors! KOHCYJIbTAI[H# ), OCHAIIICHHAS KOMILICKTOM Matplotlib, Pandas, Scikit-

CIIeMaTM3UPOBAHHON MeOenu u
KoMibroTepami ¢ goctynoM B SUOC.

learn, Buneo kapra Nvidia
2080 Ti +

* - ayAuTOpHsI I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykasbiBaetcss OBA3ATEJIBHO!

7. YYEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUITJIMHbBI

OcHogHas numepamypa.
1. I[IpuknanHoe MammHHOE 00yueHue 6e3 yuurtens ¢ ucnonb3zoBanueM Python. [Taren

AHKYp

2. O6yuenue ¢ noakpemnenueM. Carron Puuapn C., bapro Ouapro I'.
Jlononnumenvuasn aumepamypa:

1. Kucenés, I'. A., & [1anos, A. 1. (2018). 3nakoBbIii MOAXO/ K 33/1a4€ pacIpeeICHH
poJiel B KoamuIMKu KOrTHUTHBHBIX areHToB. 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
Avrtificial Intelligence and Lecture Notes in Bioinformatics), Springer, Cham 2020, pp. 160-169.
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.
Pecypcor ungopmayuonno-meneKomMmyHuKayuoHHou cemu « Mnmepremy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHWH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHO-O6ubMoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfenta» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOI U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuanwvl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii mo qucuuruinae « TeXHOIOTHH UCKYCCTBEHHOTO MHTEIIEKTA.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBUHM € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OLIEHOYHBIE MATEPHUAJIbI 1 BAJLUILHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIJIMHE

OneHouHble MaTepuayibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIETEHIMH (YacTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIMHbI
«TexXHOJIIOrMM HCKYCCTBEHHOTO HWHTEJUIEKTa» NPEACTaBICHbl B IIpuilokeHMH K HacTosAlen
Paboueit mporpaMme TUCIUITUHBI.

* - OM u BPC ¢opmupyroTcst Ha OCHOBaHUHU TPeOOBAHUM COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY J1H.



PABPABOTYMUK:

Crapuuii npenojiaBaresnb
Kaeapel MAaTEMaTHIECKOTO
MOJICITUPOBAHUS U
UCKYCCTBEHHOI'O MHTEIJIEKTa

Kucenés ['ne6 AnnpeeBuu

Jonoxcnocms, BYIT Tloonuce Damunus U.0.
PYKOBOJ/JUTEJIb BYII:
3aBenyromuit kadeapoit
MATEMATHUYCCKOT O
MOJICIMPOBAHUS U Manesix Muxaunn
HMCKYCCTBEHHOTO MHTEJJIEKTA JAmMutpueBny
Honocnocmo BYIT Ioonuce Damunus U.0.

PYKOBOJIUTEJIb OII BO:

3aBenyromuii kadeapoit Teopun
BEPOSATHOCTEUN U
kubepbe3onacHoCcTr

CamyiinoB Koncrantun
EBrenneBnu

Honoxcnocms, BYIT

ITloonucw

@amunus U.0.



