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PABOYAS ITPOT'PAMMA JUCHUITIJINHBI
Cucremsl HUCKYCCTBCHHOT'O MHTCIIJICKTA
Hanpasaenune noarorosku 09.03.03 Ilpuknagnas uapopmaTuka
(ITpuknannast uHGOpMaTHKa B SKOHOMHUKE)
®opmMa NOATOTOBKH OYHAS

Kypc 4 cemectp 7

JIEKIUHU 36 yac.

MPAKTHYECKUE 3aHATHS HE TIPEyCMOTPEHBI
nmabopaTopHbIie paboThI 72 dac.

B TOM ymcie ¢ ucnoibzoBanreM MAO nek. O /mip. 0 /nab. 54 gac.
BCET0 4acoB ayAUTOPHOM Harpy3ku 108 gac.

B TOM 4HCIE ¢ ucnoiab3oBanueM MAQO 54 gac.
caMocTosITeNTbHas pabora 72 Jac.

B TOM YHCJIE Ha TTOJITOTOBKY K AK3aMeHy 36 Jac.
KOHTPOJIbHBIC Pa0OTHI HE TIPEyCMOTPEHBI
KypcoBas pabora 7 cemectp

3a4yeT He MPeayCMOTPEH

JK3aMeH 7 ceMecTp

Pabouas mporpamma cocraBieHa B COOTBETCTBHH ¢ TpeOoBaHusAIMH DenepasbHOr0 TrocynapCTBEHHOTO
o0Opa3oBaTeNbHOTO CTaHAapTa 1o HampaBieHuto noaroroBku 09.03.03 Ilpuknamxas wuHpOpMaTHKA
YTBEP)KIACHHOTO NpuKa3oM MuHucTepcTBa oOpa3oBanus u Hayku P® ot 19 centsiops 2017 r. Ne 922 (c
M3MECHEHUSIMH U IOTIOJIHEHUSMHU )

Pabouas yueOHas mporpamma oOCykJeHa Ha 3acelaHud Kadeapbl HHPOPMAIMOHHBIX CHUCTEM YIpPAaBJICHUS,
npotokoa Ne 6 ot «21» utonsa 2019 r.

HdupexTop AenapraMenTa HHGOPMALMOHHBIX U KOMIBIOTEpHBIX cucTeM [TycToBanos E.B.
CocraButens: K.T.H., gorenT ®amgrommna C.I'.
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O0opoTHas cTopoHa TUTYJILHOrO Jucta PITJI

1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHUuU Kadeapbl HHPOPMALUOHHBIX CHCTEM YIPABJIEHUSI:

IIpotokon ot «09» uronsa 2021 r. Ne 7, A
3aBenyromuii kadeapoii (ﬁ( Y’f‘:f il CyxomnuzoB A.U.
(Hozfrmqb (N.0. damumus)

I1. PaGouasi mporpaMMa nepecMOTpeHa Ha 3acelaHUU JIeNapTaMeHTa:

[IpoTtokon ot «20» centsiops 2021 r. Ne 1

—

JupekTop nemnaprameHTa = TlycroBanos E.B.
(moxmuce) (M.0. Pammms)

II1. PaGouasi mporpaMma nepecMoTpeHa Ha 3aceIaHNU JAenapTaMenTa:

IIpoTokoi oT « » 20 1. Ne

Jupekrop nenaprameHTa

(mmoxmuce) (M1.0. dammns)

IV. PaGo4asi nporpaMMa nepecMOTpPeHA Ha 3aCeJaHMH JeNapTaMeHTa:

IIpoTokoi oT « » 20 1. Ne

JupekTop nemaprameHTa

(nmoamnuce) (N.0. damumus)



AHHOTaNMs K pado4eil mporpaMMe JUCHHUILIHHBI
«CucreMbl HCKYCCTBEHHOT0 HHTEJVIEKTA)

Kypc mnpenHasHaueH [jsi CTYJEHTOB YPOBHS BBICHIETO OOpa3OBaHMS
OakanaBpuata HamnpapieHus noarotoBku 09.03.03 Ilpuxnagnas wuHopmartHka,
npoduis [puknagnas nnpopmaTuka B 3JKOHOMHKE.

OO0mass TPyJOEeMKOCTh OCBOCHHS AMCLUUIUIMHBI COCTABISAET S5 3a4eTHBIX
enuHulbl — 180 yacoB. Y4eOHBIM IUIAHOM NMPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHATUS
(36 gacoB), maboparopubie padoThl (72 "aca), camocTosATenbHas paboTa CTyaeHTa
(72 yacoB, BkIO4as 36 4YacoB Ha TMOJArOTOBKY K OJK3aMeHy). JlucuumimHa
peanuzyetcs Ha 4 Kypce B 7 ceMecTpe.

JuctuummuHa «CUCTeMBbI HICKYCCTBEHHOTO WHTEIUIEKTa) 3aHUMAET B CHCTEME
NOAroTOBKM OakanaBpa ocoboe Mecto. OHa OTHOCUTCA K (yHAAMEHTAIbHBIM,
CUCTEMOOOPa3yIOIIUM JUCIUIINHAM.

Hucrunnaa «CrucTeMbl HCKYCCTBEHHOTO MHTEIUICKTa» OPUEHTHPOBAaHA HA
YpOBEHb 0a30BBIX 3HAHUU B 00JIaCTU WH(DOPMAITMOHHBIX TEXHOJIOTHI M CHCTEM, a
TaK)Ke 3HAaHUH, TIOJYUYCHHBIX CTYJCHTaAMU IIPH U3y4YEeHUH KypcoB Teopus MpUHATHS
pemieHus, MaTemaThueckasi JIOTUKa M TEOpHsl aJIrOpUTMOB, BwruucnurenpHas
mMaTemaTnka, OCHOBBI TEOpUHU YIIpaBiIeHUs, MOAETUPOBAHNE CUCTEM TMOTyUYECHHBIX
B 1-6 cemecTpax.

Heasn:

[lenbro M3yueHUs TUCIUTIIIUHBI SBISICTCS

— chopMupoBaTh CUCTEMHOE 0a30BOE MPEJICTABICHUE, IEPBUYHBIC 3HAHUS,
YMEHUS W HaBBIKM CTYJICHTOB II0 OCHOBaM WH)XCHEpUHM 3HAHUH U
HEeHPOMH(POPMATUKH KaK JTBYM OCHOBHBIM HAIlPaBJICHHUSAM TOCTPOCHHS
WHTEJUJIEKTYyaIbHBIX CUCTEM.

— Jarh 0OIMe MPEeCTaBIeHUs O MPUKIAIHBIX CHCTEeMaX MCKYCCTBEHHOTO
unremiekta (CUN).

— JaTh TMPEJCTaBICHUE O POJM HUCKYCCTBEHHOTO HHTEIUICKTa U
HEUpPOMH(POPMATUKU B PA3BUTUM MHPOPMATUKH B IIEJIOM, a TaKXke, B
HAyYHO-TEXHHUYECKOM TpOTpecce.

— TOATOTOBUTH CTYJIEHTOB K MPUMEHCHHUIO KOHIICTIIIMA WHTEUICKTYaIbHbIX
CUCTEM B OOYYCHHUH B MATUCTPAType U TPH JTUTIJIOMHOM MTPOCKTUPOBAHUH
no cneruanbHoct 090303 Ipuknaanas nHpopMaTUKa

3amaun:

1. ycBOeHHE CTy/IeHTaMi OCHOBHBIX ITPUHIIUIIOB UCTIOIB30BAHMS TEOPUH U
METO/IOB UCKYCCTBEHHOTO MHTEIIEKTa U HEUPOUH(POPMATUKHI.B TTOCTPOCHUHU
COBPEMEHHBIX KOMIIBIOTEPHBIX CUCTEM.

2. TOJIy4eHHUE CTYJCHTaMH NMPAKTUYECKUX HABBIKOB B HCCIICAOBAHNUU U

IMOCTPOCHHUHU CUCTCM UCKYCCTBECHHOI'O MHTCIIJICKTA.



3. mpuobpeTeHne NPaKTUIECKUX HaBBIKOB Pa0OTHI CO CHEIMATU3UPOBAHHBIMU
nakeTamu, OPMHUPOBAHNE MPAKTUIECKUX HABBIKOB IMPOEKTUPOBAHUS
MHTEJUIEKTYaJIbHBIX TEXHOJIOTUH U CUCTEM.
st YCIICIIHOTO U3y4YeHUS «IIpoekTupoBanue

UH(POPMAILIMOHHBIX CUCTEM» Yy OOYYaIOIIUXCS MTOJKHBI OBITh CHOPMHPOBAHBI
CJIETyIOIINE TTPEIBAPUTENbHBIE KOMIIETEHIUH .

TUCIHUILINHBI

4.0OIIK-2. CmocobeH uCHOIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTMM U TMPOrpaMMHBIE CPENCTBa,

MIPOU3BOJICTBA, PU PEIICHUH 337a4 MPOPECCUOHAIBHON AESTENbHOCTU

B TOM YHCJIE€ OTEYECTBEHHOIO

5. OIIK-6. CriocobeH aHaIu3upoBaTh M pa3padaThiBaTh OPraHU3aIMOHHO-
TEXHUYECKUE U SKOHOMHUYECKUE MPOLECCHl C MPUMEHEHUEM METOJIOB CUCTEMHOIO
aHaJau3a U MaTEMaTHYECKOTO MOJEIUPOBAHNS;

6. OIIK-7. CriocoOeH pa3padaThIBaTh AJITOPUTMBI U IPOIPAMMBI, TPUTOAHBIE
JUISL IPAKTUYECKOTO IIPUMEHEHNS,

7.TIK-1. CriocoOHOCTh MPOBOAUTH OOCIENOBaHHE OpPTaHU3aIfil, BBISBIATH
uH(OpMaIMOHHbIE TOTPEOHOCTH MOJIB30BATENEH, IPUMEH S MHCTPYMEHTHI aHaJIN3a
U MOJieNIMpoBaHus U popMupoBaTh TpeboBanus k U T-npoekry.

B pesynbrare u3ydeHUs HAAHHOMU

JAUCTTUITIINHBI O6yanOHII/IXC$I

y
bopMupyroTcs cienyromnme npodeccuoHanbHble KOMIIETEHIIUH:
ObmenpodeccnoHanbHble KOMIETCHIUH BBITYCKHUKOB M HWHIUKATOPHI MX

TOCTUKECHUS:

Haume-
HOBaHMC  [Kog M HaMMeHOBaHHeE
KATEro- oG menpodeccronabHO Koa u HauMeHOBaHUE MHANKATOPA JOCTHKEHU S
pun . KOMIFeTeHIH/IPl o0menpodeccHOHATbHOH KOMIIETEHINH
(rpynnbi
Cucremuoe |OIIK-4. Criocoben OIIK-4.1.
151 yqaCTBOBaTL B 3HaeT TEOPHIO TEXHOJIOTUH HUCKYCCTBCHHOI'O MHTCIIJICKTA
KPUTHICCKO pagpa60TKe CTaHIapTOB, (MaTeMaTI/I‘IeCKOC OITMCAaHUC 3KCHepTHOI71 CHUCTCMBI,
© MbIIIUICHUE HOpM " HpaBI/IJ'I a TaKke HOFI/IHCCKI/Iﬁ BbIBOJ, UICKYCCTBCHHBIC HeﬁpOHHHC CCTH,
2
TeXHH‘-IeCKOfI [PACUYCTHO-JIOTHYCCKUE CUCTEMBI, CUCTEMBI C TCHETUYCCKUMU
OKYMEHTAITHH QITOPUTMAMHU, MYJIbTHATEHTHBIC CHCTEMBI ).
N ’ OIIK-4.2.
CBSI3aHHOM C
HpOhECCHOHATBHOM 'YMeeT mpuMeHATh CTaHIaPThl 0OPMIICHUS
EATENLHOCTBIO TEeXHUYECKON JOKYMEHTAIIMU Ha PAa3JIMYHbIX CTAIUAX

[Pa3pabOTKH AKCIIEPTHBIX CUCTEM.

OIIK-4.3.

Brianeet HaBeIKaMH COCTaBJICHUS TEXHUYECKOM
,Z[OKYMGHTaI_[I/II/I Ha BKCHepTHBIe CUCTCMBI.




Pazpabotka
12§
peanu3anus
MPOCKTOB

OIIK-7. Cnocoben
pa3zpabaThIBaTh
AJITOPUTMBI U
MIPOTPAMMBI, TPUTOTHBIE
JJIA IIPAKTHYCCKOTr0
MPUMEHEHHS

OIIK-7.1.

OIIK-7.2.

[pean3aluy 3KCIEPTHBIX CUCTEM
OIIK-7.3.

BHAHUH.

3HACT MOJICIH MPEACTABICHIS 3HAHUH.

MPUMEHATH PAa3INYHBIE MOJIEITH MPEACTABICHUS 3HAHUH PU

Bnaz[eeT HaBBbIKaMU IMOCTPOCHUCM MO,I[eHeﬁ MpeaACTaBJICHUA

Ha DBM.

[IpodeccnonanbHple KOMIETEHIIMN BBITYCKHUKOB W HHAUKATOPHI WX
JOCTHUKCHUA:
Haunme-
HOBAaHME  Kox m HaHMeHOBaHHe Kon u nanmenosanue
KarTero- 001menpogeccHoHaIbHO HHAMKaTopa HOCTI/I)KeHI/lil
pun i KOMITeTeH N o0menpodgeccuoOHATbHOM
(rpymmbI KOMIIeTeHIUH
Tun 3agau npogeccnoHaIbHOM e TeNbHOCTH: POU3BOACTBEHHO-
Ocymectsie|l [puknaanbie u I1K-4. Cioco6HOCTB 11K 4.1.
HUE WH(OPMAIIMOH HBIE BHEJIPSTh, HACTPaUBaTh, 3HAET NPUHIIUIIBI TOCTPOEHUS
bKcrTyatal [mpouecchl MHpopMannoH pKemiyaTupoBathb 1 HKCIIEPTHBIX CUCTEM;
1505871 HBIC CUCTEMBI COIIPOBOXKATh 11K 4.2.
conpoBox e [MHpOopManoH HbIE MH(pOpPMaIMOHHBIE CHCTEMBI U |Y MEET pa3padaThiBaTh
HUS TEXHOJIOTHH CEPBUCHI. [pOrpaMMHBIE peaau3auu
CEpPBHCOB U PKCIEPTHBIX cucTeM Ha OBM
uHpopManu 11K 4.3.
OHHBIX Bnazneer nmoaxonamu u
CUCTEM B TEXHUKOU pEeIICHUS 3a]1a4
[IEJIOM U €€ MCKYCCTBEHHOT'O UHTEJJIEKTa




OTIEIbHBIX
KOMITOHEHTO
B.
[IpoBenenue
pabot 1o
WHCTAJIJIAIT
15878
TECTUPOBAH
15038)
MPOTPaMMHO
ro
oOecreyeHu
51, 3arpy3Ke
0a3 JaHHEBIX,
BEJICHUC
TEXHUYECKO

v

14

I1K-5. CnocobHOCTD
MCIIOJIb30BaTh
MH(OPMAIIMOHHBIE CEPBHUCHI U
MEXTyHapOIHbIC
MH(OPMAIIMOHHBIE PECYPCHI
TUIsT aBTOMaTH3AIHN
MPUKIIATHBIX U
MH(pOPMaITMOHHBIX
MPOIIECCOB.

1K 5.1.

3HaeT COBPEMEHHBIE CUCTEMBI
MCKYCCTBEHHOTO MHTEJIEKTa
Y IPUHSATHUS PEUICHUM;

11K 5.2.

YMeeT IpUMEHSITh pa3InuHbIe
MOJIEJIN MPECTaBICHUS
BHAHUW MPH peaTu3aln
BKCIEPTHBIX cucTeM Ha DBM
T1K 5.3.

Bnaneer noagxonaMu U
TEeXHUKOW pelIeHus 3a1a4
MCKYCCTBEHHOTO MHTEIIEKTA,
MH(POPMAITMOHHBIX MOJIEIICH
BHAHUM, METOdaMU
MpEeCTaBICHUS 3HAHUI

(MeToAbl MHXXEHEPUH 3HAHUI)

Jnis popmMupoBaHUs BIIEYKAa3aHHBIX KOMIIETEHIUN B paMKax AUCLUILTAHBI

«Cucremsbl HCKYCCTBCHHOI'O HHTCIUICKTA» HNPUMCHAIOTCA CICAYIONIMC MCTO/bL

aKTUBHOTO/ HHTEPAKTUBHOTO O0YUYECHUS:

¢ KOMIIBIOTCPHBIC CUMYJISIIUU - BCC na6opaT0pHLIe pa6OTBI BBIITOJIHATOTCA B

KOMIIBIOTCPHBIX KJIaCCaX YHUBCPCUTCTA,

® JCIIOJIB30BAHUC I/IH(I)OpMaHI/IOHHBIX PECYPCOB U 0a3 JaHHBIX - TCKCTbI

1ab0paTOPHBIX

9K3aMCHAIIMOHHBIC BOIIPOCHI Pa3MCIICHBI B CCTH,

pabor, paboyas nporpamma JTVCLIUILIAHBIL,

® MIPUMEHEHUE DJJICKTPOHHBIX MYJIBTUMEIUWHBIX YYEOHUKOB M YUYCOHBIX
ocoOuii - yueOHbIC MOCOOHS IO AUCITUIIIINHE pa3MeIleHbl B CETH U Ha (aiii-

cepBepe YHUBEPCHUTETA.




I. CTPYKTYPA U COJIEP’KAHUE TEOPETUYECKOMN YACTHU KYPCA
He npenycmoTpeno

II. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKON YACTH KYPCA

IIpakTHyeckue 3aHATUSA

3ansTue 1. DKCepTHHIE CUCTEMBI
3ansiTue 2. CucTeMbl €CTECTBEHHO-S3bIKOBOTO OOIIICHUS
3ansTue 3. Heiiponusie cetn

JlabopaTopHbie padoThI

JlaGopaTopHnasi padora Nel. Jloruueckue rojioBojoMKH. (6 4ac.)
JlaGopaTopnasi pab6ora Ne2. [IpoexkTrpoBaHusi U pa3pabOTKH SKCIEPTHOMH
cUCTeMBI. (6 4Jac.)

JlaGopaTopHnasi padora Ne3. Cratuctuueckue mozen. (6 Jac.)

1. YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOU PABOTBI OBYYAIOLIUXCS
VY4eOHO-MeTOAYECKOE oOecrieyeHue CaMOCTOSITENIbHOM paboThI

obOyyvaroruxcsi mo naucuuiuinHe «HasBaHue AUCIMIUIMHBDY TIPEICTABICHO B
[Tpunoxenuu 1 1 BKIrOYaeT B ceOs:

m1aH-rpadyK BEITIOJHEHUS CAaMOCTOSATEIILHON pabOTHI 10 JUCITUILIMHE, B TOM
YHUCJIe MPUMEPHBbIC HOPMBI BPEMEHH Ha BBITIOJIHCHHE 110 KaXKIOMY 33JIaHUIO;

XapaKTepUCTHKA 3aJaHWi TSI CaMOCTOSITEIBHONW palbOTHl OOYyYarommMXcs U
METOIMYECKHE PEKOMEH IAIUU 10 X BBITIOJIHCHHUIO;

TpeOOBaHHMSI K  TPEACTABICHUIO W O(QOPMIICHUIO  PE3yJbTaTOB
CaMOCTOSITEIIbHON paOOThI;

KPUTEPHUH OLICHKHU BBITIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV.KOHTPO.Ib JOCTUXKEHUS LIEJEN KYPCA

O1ieHOYHBIE CPEICTBA -
KonTponupyemsie Kozp! u sTansl HANMEHOBAHME

Ne /it pasnensl / TeMbl dhopmMupoBaHUS -

JIIACHATUTUHBI KOMIIETEHIMH TCKYIINH IIPOMEIKYTOTHASA

KOHTPOJIb aTTeCTanusa

Paspaborka CTOVKT OIIK-4; JIP- 1 YO-4 (5k3ameH)

1 I[aHII){ X I HpOlI“)g:l(MZ/Ip OIIK-7 |3Haer (JTa6. paboTta
’ [K-4 Nel)




pemarontux jornyeckue |I1K-5 JIP-1 Ortyer 1o
TOJIOBOJIOMKH. yMeeT (JIab. pabota nabopaTopHOi
dopMHUpOBaHUE TPOCTHIX Nel) pabore
IUIAHOB /1S IOCTHIKCHUA JIP- 1 (JTas. Or4er o
TCTICBRIX COCTOAHUH. BiazeeT |padora Nel) nabopaTopHOH
pabote
OIIK-4; JIP-1 YO-4 (9x3amMeH)
OIIK-7 |3Haer (JIab. pabota
Mertoabl IOKUCKA B TIK-4 No2)
IIPOCTpPaHCTBE coCTOsIHUM | [TK-5 IIP- 1 OT4er o
[Tpumep N
yMeeT (JIab. pabota nabopaTopHOi
NPOCKTHPOBAHHA 1 Ne2) paore
pa3pabOTKH IKCTIIEPTHON
CUCTEMBI. JIP- 1 Otuer no
Brnazgeer |(JIab. pabora nabopaTopHOH
Ne2) pabote
OIIK-4; JIP-1 YO-4 (9k3amMeH)
OIIK-7 |3Haer (JIab. paboTa
" [1K-4 Ne3)
CIIOJIb30BaHUE
CTaTHCTHYECKUX TIK-5 JIP- 1 Ortuer 110
MOJICTICH. yMmeeT (JTa6. paboTta nabopaTopHOH
OnTonoruu B Ne3) pabote
WH)XEHEPHUH 3HAHUH. JIP- 1 Oryer o
Bnaneer |(JIab. pabora nabopaTopHOit
No3) pabore

TuroBbIe KOHTPOJIBHBIE 3aaHUs, METOAUYECKUE MATEPUAIIBI, OIIPEAEIISIOIINE
IpOLEAYPHl OLIEHUBAHUS 3HAHUM, YMEHUI U HABBIKOB U (MJIN) OTIBITA JESTEIHOCTH,
a TaKKe KPUTEPUM U I0Ka3aTesld, HEOOXOAMMBIE JJIs OLIEHKU 3HAaHUM, YMEHUH,
HAaBBIKOB U XapaKTEPU3YIOIIKE 3Tanbl (OPMUPOBAHUS KOMIIETEHLUH B Mpoliecce
OCBOEHUs1 00pa30BaTENbHOM MPOTrpaMMBbl, peAcTaBieHbl B [Ipunoxennn 2.

Bonpocel k 3xk3amMeHy

— PazpaboTka CTpyKTyp JaHHBIX W HPOrpamM, pELIAIOIUX JIOTHYECKHUE
TOJIOBOJIOMKH.

—  @opMHpOBaHUE MPOCTHIX IIJIAHOB JUISl JOCTHKEHUS LEJIEBBIX COCTOSTHUN.
— Mertozapl moucka B MPOCTPAHCTBE COCTOSTHUM.

— [pumep mpoektupoBanus U pazpabOTKH SKCIEPTHON CUCTEMBI.

— Hcnonp30BaHue CTATUHCTUYECKUX MOJEIIEH.

— OHTON0TUH B WHXXCHCPHUU 3HAHMU.



V. CIIMCOK YYEBHOM JINTEPATYPHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
OcHoBHas JquTEpaTypa
(neuammoie u 31eKMpPOHHbLLE U30AHUSL)

1. Leon Sterling and Ehud Shapiro, "The Art of Prolog: Advanced
Programming Techniques", 2nd Edition, MIT Press, 1994.

2. Russell S., Norvig P. Artificial Intelligence: A Modern Approach
(3ed ed.), Upper Saddle River, New Jersey: Prentice Hall, 2010.

3. Sterling, L., and Kuldar T. The Art of Agent-Oriented Modeling.
Massachusetts Institute of Technology, 2009.

4. LaValle S. M. Planning Algorithms. Cambridge University Press,
2006.

JlonoiHUTEILHAA JIMTEpPaATypa
(neuammuvie u 1eKMpPOHHbLLE U30AHUSL)

- Milutinovire, D.; Lima, P. Cells and Robots: Modeling and Control
of Large-Size Agent Populations. Berlin, Heidelberg: Springer-Verlag, 2007.

- Jlornyeckuii MOaX0/1 K HCKYCCTBEHHOMY MHTEJUIEKTY (OT MOJIaJIbHOM
JIOTUKH K JIOTHKe 0a3 maHHbIX). M.: Mup, 1998.

- bpatko U. IIporpammupoBanue Ha [Iposore 1 HCKyCCTBEHHOTO
uHresuiekra. M.: Mup, 1990.

- I'aBpuiioBa T., Xopomesckuii B. ba3bl 3HaHUN HHTEIUIEKTYaIbHBIX
cucteM. YueOHuK. - M3narensctBo: ITutep, 2001.

- Web Ontology (WebONT) Working Group Charter
- OWL Web Ontology Language Overview

- Moursund D. Brief Introduction to Educational Implications of
Artificial Intelligence. University of Oregon. Version 4/24/06.

— Luger G.; Stubblefield, W. Artificial Intelligence: Structures and
Strategies for Complex Problem Solving (5th ed.). The Benjamin/Cummings
Publishing Company, Inc., 2004.

- Nilsson N. Artificial Intelligence: A New Synthesis. Morgan
Kaufmann Publishers. 1998.

- Poole D., Mackworth A., Goebel R. Foundations of Computational
Agents. New York: Cambridge University Press, 2010.

- Winston P. H. Artificial Intelligence. Reading, Massachusetts:
Addison-Wesley, 1984.



MMHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUNCKOM ®EJIEPAIIN
denepanabHOE rOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIETO 00pa30BaHuUs

«/laibHEeBOCTOYHBIN (peepaibHbIH YHUBEPCUTET»
(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOIIINXCA

IO JUCHMIIIIMHE «Cucremnl NCKYCCTBCHHOI'0 HHTEJIJIECKTA)

Hanpagsaenue noarorosku 09.03.03 Ipuknagnas undopmaTuka
npoduis «I[Ipuknagnas MHGOPMATUKA B SKOHOMHKE)
®dopMa MOATOTOBKU OYHAS

BaaauBocTok
2019



ILiian-rpadguk BoINOJHEHHSI CAMOCTOSITE/IbHON PadoThl N0 TUCHUILJINHE

Ne
n/n

Bun
CaMOCTOSITEJIbLHOM
padoThI

IIpumepHbIe
HOPMBbI BpeMeHH
HA BBINOJHEHHE

®opmMa KOHTPOJIA

PaGora HaJI
KOHCIIEKTOM JICKIIHH,
MOJIrOTOBKA K
nabopaTopHOMH
pabore Nel

4 yac B HeL.

nabopaTopHas
pabora

Pabora Hang
KOHCIICKTOM JICKIIUU,
MOJITOTOBKA K
nabopaTopHOH
paboteNel

4 yac B HeJ.

nabopaTopHas
pabora

Pabora Hang
KOHCIICKTOM JICKIIUU,
MOJIrOTOBKA K
nabopaTopHOi
pabote Ne2

4 gyac B HeI.

nabopaTopHas
pabora

Pabora Hang
KOHCIICKTOM JICKIIUU,
MOJIrOTOBKA K
nabopaTopHOi
pabote Ne2

4 gyac B HeI.

nabopaTopHas
paborta

Pabora Hag
KOHCIIEKTOM JICKITHH,
MOJITOTOBKA K
nabopaTopHOH
pabote Ne3

4 yac B HEI.

nabopaTopHas
paborta

Pabora Hag
KOHCIIEKTOM JICKITHH,
MOJITOTOBKA K
nabopaTopHOH
pabote Ne3

4 yac B HEI.

nabopaTopHas
pabora

ITonroroBka K
AK3aMEHY

36 yacoB

DK3aMeH

PekomMeHaanuu no CaMOCTOATE/IbHOM pa60Te CTYAECHTOB

CamocrosiTenpHas pa60Ta CTYACHTOB COCTOUT U3 PCHICHUA 3ada4, KOTOPbIC

3a/1al0TCs B IIPOLIECCe JIEKIMIA U MTPOBEPSIIOTCS B paMKax J1abopaTopHbIX paldoT.



3agayu aJ1s1 CAMOCTOSITEILHOI0 peleHusd

1. PazpaboTaTh mporpammy I peIIeHus CIeyIOIIel JTOrMIecKoi 3a1a9u
(Einstein's Logic Problem, Zebra puzzle, Einstein's Puzzle or Einstein's Riddle,
etc.).There are five houses, each of a different color and inhabited by a man of a
different nationality, with a different pet, drink, and brand of cigarettes.

(a)The Englishman lives in the red house.

(b)The Spaniard owns the dog.

(c)Coffee is drunk in the green house.

(d)The Ukrainian drinks tea.

(e)The green house is immediately to the right (your right) of the ivory house.
(f)The Winston smoker owns snails.

(g) Kools are smoked in the yellow house,

(h) Milk is drunk in the middle house.

(1) The Norwegian lives in the first house on the left.

(j) The man who smokes Chesterfields lives in the house next to the man with the
fox.

(k) Kools are smoked in the house next to the house where the horse is kept.

(1) The Lucky Strike smoker drinks orange juice.

(m) The Japanese smokes Parliaments.

(n) The Norwegian lives next to the blue house.

Who owns the Zebra? Who drinks water?

2. Pa3paboraTts mporpammy sl pemIeHus 3a1a9n 00 YCTOMYMBBIX Opakax
(Sedgewick R. Algorithms, Addison-Wesley, Reading, Massachusetts, 1983).
Suppose there are N men and N women who want to get married. Each man has a
list of all the women in his preferred order, and each woman has a list of all the
men in her preferred order. The problem is to find a set of marriages that is stable.
A pair of marriages is unstable if there are a man and woman who prefer each
other to their spouses. For example, consider the pair of marriages where David is
married to Paula, and Jeremy is married to Judy. If David prefers Judy to Paula,
and Judy prefers David to Jeremy, the pair of marriages is unstable. This pair
would also be unstable if Jeremy preferred Paula to Judy, and Paula preferred
Jeremy to David. A set of marriages is stable if there is no pair of unstable
marriages. Your program should have as input lists of preferences, and produce as
output a stable set of marriages. It is a theorem from theory that this is always
possible.

Test the program on the following five men and five women with their associated
preferences (Sterling&Shapiro):
avraham: chana tamar zvia ruth sarah
binyamin: zvia chana ruth sarah tamar
chaim: chana ruth tamar sarah zvia


http://en.wikipedia.org/wiki/Zebra_Puzzle

david: zvia ruth chana sarah tamar

elazar: tamar ruth chana zvia sarah

zvia: elazar avraham david binyamin chaim

chana: david elazar binyamin avraham chaim

ruth: avraham david binyamin chaim elazar

sarah: chaim binyamin david avraham elazar

tamar: david binyamin chaim elazar avraham

3. BeimonHHATH porpaMmy transform 1j1st pacCMOTPEHHOM Ha JICKIHH 321249 O
KyOHKax ¥ MecTax B JByX BapuaHTax, ucxoaHom (legal action) u
MouduimpoBanHoM (choose action). CpaBHUTH MOJYUYCHHBIE PEIICHUS U
00BsCHUTH pazHuily. [IpuaymMaTh «CI0XKHYI0» MTOCTAHOBKY 3a7adui O KyOMKax U
MECTaX U BBIOJHUTH IPOTPaMMYy JIJIsl He€ TaK)Ke B IBYX BapHaHTaXx.

4. MoaepHU3MpOBaTh MporpaMmy transform Jjist perieHus CICTYOITX TPEX
3amad.

MMeercs MalMHa, y KOTOPOW OJMH aKKYMYJISITOP @ M HECKOJIBKO PEerucTpoB rl, 12,
r3, r4. MamHa BBITIOJHSET TOJIBKO YEThIPE THUIIA WHCTPYKITHI:

load, store, add, subtract.

B HauanbHOM COCTOSIHMM B peructpsbl r1,12,r3,r4 3aHeCEeHbl 3HAYCHMUS:

cl->rl,c2->12,c3 ->13,c4d ->r4.

[Iporpamma nomxHa cOpMUPOBATH TTOCIICTOBATEIIHHOCTA KOMAHT JIsl TOTO,
9TOOBI B 3aKJIFOYUTEIILHOM COCTOSIHUM OB 00€CTICUEHBI CIICTYIOIINE YCIOBUS:

e (cl-c2)+(c3-c4)->a
e 2(cl-c2)->a
e cl >a,cl +(c2-¢c3) >rl, c2-c3 ->12.

5. Hononuutk nporpammy ANALOGY ni1s Toro, 4To0bl pEUIUTh TPHU 33J1a4UU C
JTAaHHBIMU HA PHUC.
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7. Pemuth 3aauy 0 MUCCHOHEpAX U KaHHUOAIAX.

(Bapuanr 1.) The missionaries and cannibals problem is a good example of a
puzzle that can be analyzed according to the search superstructure given above.
The problem involves three missionaries and three cannibals, all six of whom are
originally on one side of a river. There is one boat that will be used to ferry the
missionaries and cannibals to the other side of the river. The boat holds two
occupants at most, and there is no way to send the boat across the river without
having at least one occupant in the boat. The threat is that, if the cannibals
outnumber the missionaries in any circumstance, then the cannibals will cook and
eat the missionaries (so the fable goes). Use the search superstructure to design a
Prolog program that searches for ways to ferry all six persons to the other side of
the river. Your program should be able to calculate two distinct minimal solutions
each involving eleven boat trips across the river.

(Bapuant 2.) 3 Missionaries and 3 Cannibals come to a river and wish to cross.
There is a boat and it can transport at most 2 people. The problem this time is that
if the missionaries ever outnumber the cannibals on the bank then the cannibals are
converted - a fate worse than death!

8. Pemntsh 3a1a4y O HABOJHEHUU U 5 CYNPYKECKHUX Mapax.

During certain local floods five married couples found themselves surrounded by
water, and had to escape from their unpleasant position in a boat that would only
hold three persons at a time. Every husband was so jealous that he would not allow


http://en.wikipedia.org/wiki/Missionaries_and_cannibals_problem

his wife to be in the boat or on either bank with another man (or with other men)
unless he was himself present. Show the quickest way of getting these five men
and their wives across into safety.

9. Pemutsk 3aauy o cocynax (8,5,4) ¢ UCMOIB30BaHUEM HEONITUMHU3UPOBAHHOTO
BapHaHTa MPOrpaMMBbI, pa300paHHON Ha JIEKIINH, U HAUTH CaM0e KOPOTKOE
pelieHue.

10. IIpunymats hopmanuzanuto ¢ gpyrum xogaom tumna fill_empty transfer (V=?
C2+V1) mod C1) u mpoieMOHCTPUPOBATH perieHue s 3anadu (8,5,4).

11. ITpumMeHUTH NOIX0/I, PEATU3YIOIINA METO NOIbEMA HA BEPILIHUHY, K PEILICHUIO
3a7a4M O BOJIKE, K0o3e U KamycTe. CpaBHUThH Pe3yJabTaThl CO CIydaem, KOra
UCTIOJIb3YETCsI IOUCK B TITyOUHY.

12. Ilpumenuts solve best k 3amade 1) 0 Bosike, KO3e U KamycTe U 2) 0 peBHUBBIX
MYXbsiX. CpaBHUTB pe3yiabTaThl ¢ BapuaHnToM hill climb.

13. PazpaboTtath u mpoieMOHCTpUPBaTh paboTy pemraresns solve bfs.

14. OnpenenuTh aBTOMAThI, KOTOPBIE IPUHUMAIOT SI3BIKK ab*c, a"nb”™n .

15. Pa3pabraTh uHTEpIpeTaTOp MalluH ThIOpUHTa U IPOIEMOHCTPUPOBATH €€
paboTy Ha MpUMEPE MAIIMHBI, KOTOPAs BHIMOJHAET apUPMETHUECKYIO OTIEPAIIIO
cloxeHus IByX ynceln. Ha neHTe cHayana ciaraembie B BUJE COOTBETCTBYIOIIETO
HabOpa eUHUIL, pa3fielieHHbIC HyJIeM (BCE OCTAIBHOE 3aMOJTHEHO HYJISIMU).
CuuThIBaroIIas/3aMMChIBAIOIIAS TOJIOBKA HAXOAUTCS HAJl IEPBOM €IMHUIICH
MEPBOTO CJIaraeMoro. B 3akiouuTeNbHbI MOMEHT Ha JIEHTE KOJIMYECTBO €IUHUII,
COOTBTETCTBYIOLIEE cyMMe. CUMTHIBAIOIIAs1/3aIMChIBAIOIIAS TOJIOBKA HAXOUTCS
Ha/Jl IEPBOM €IMHULIEH CYMMBI.

16. Knuent client]l umeer npoduns pl=(cl,fl,yl) u nomaydaer ot sKCEPTHOM

cucTembl oTBeT al, a client2 -- p2= (c2,f2,y2) u a2. Jlokasars, uro ecnu pl\leq p2,

Tto al \leq a2.



MMHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUIMCKOM ®EJIEPAIIN
denepanabHOE rOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIETO 00pa30BaHuUs

«/laibHEeBOCTOYHBIN (peepaibHbIH YHUBEPCUTET»
(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

®OH/I ONEHOYHbLIX CPEACTB

Mo AMCHHMIIJIMHE «Cucrembl HCKYCCTBCHHOI'0 HHTEJIJIECKTA)»

Hanpasnenne noarorosku 09.03.03 Mpuknaguasn nadopmaruka
npoduib «[IpukiagHas ”HPOPMATUKA B IKOHOMUKE)
®dopMa MOATOTOBKHU OYHAS

BaaauBocTok
2019



Koa u dopmyaupoBka
(popmyup Jransl popMUpPOBAHUS KOMIIETEHIIUH
KOMITeTEeHIIUH
OIIK-4 3naer OCHOBBI PabOTHI B COCTaBE HAYYHO-UCCIICIOBATEIHCKOTO
Crioco0eH y4acTBOBaTh B Y MIPOU3BOJICTBEHHOI'O KOJUIEKTHUBA
pa3paboTKe CTaHJIapTOB,
HCII0JIb30BaTh OPraHU3allMOHHO-YIIPABICHYECKUE
HOPM U TPaBUII, @ TAK¥KE . o
. YMeeT |HaABBIKU B MPOGECCHOHATHHON U COLUATBHON
TEXHUYECKON
. NEeATEIbHOCTH
JIOKYMEHTAIMHU, CBA3aHHOM C
npodhecCHOHATBHOM OpraHU3aIMOHHO-YIIPABICHYECKUMH HaBbIKAMH PaOOTHI
HEITEIbHOCTBIO Bna,z[eeT B COCTaB€ HAYUYHO-HUCCICAOBATCILCKOIO U
MIPOU3BOJICTBEHHOI'O KOJUIEKTHBA
OIIK-7 3Haer OCHOBBI COCTABJICHUS TIJIAHOB pabOTHI C YUETOM PECYPCOB
CrniocobeH pa3pabaTsiBaTh -
COCTaBJISITh M KOHTPOJIUPOBATH ILJIAH BHITTOIHIEMOU
QJITOPUTMBI U TIPOTPaMMBI, | Y MEET
paboThI
MPUTOJHBIC TS
[IPAKTUYECKOT0 IPUMEHEHHUS CIIOCOOHOCTBIO COCTABIISITh U KOHTPOJIUPOBATH IJIaH
Briaxeer BBITIOJTHSIEMOM paboThl, TUIAHUPOBATH HEOOXOIUMBIE IS
BBITIOJTHEHUS pa0OTHI PECYPCHI, OLIEHUBATh PE3yIbTAThI
coOCTBEHHOM pabOTHI

IIIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kon u ¢popmyupoBka Jranbl GopMHUPOBAHUS KPUTEpHH NOKa3aTequ Banasl
KOMIIeTeHI[HH KOMIIeTeHI[HH
OIIK-4 3HAET OCHOBBI mpencTaBieHue 00 3HAHUE OCHOB 45-64
CriocoGen 9KOHOMHYECKUX OCHOBax SKOHOMHKHI
3HaHWUH B SKOHOMHYECKHX
y4acTBOBATh B N
pa3IMYHBIX cepax | 3HAHUM
pa3paboTke KHU3HEICATEIBHOCTH
CTaHJapTOB, HOPM ymeer aHaJIU3UPOBATh yMEHUE yMeHue co3fasatb | 65-79
Y TIpaBUJI, a TAKKE 9KOHOMHYCCKUEC aHAITM3UPOBATh aNTOPUTMBI U
TeXHUYECKOM MoKa3aTesu IKOHOMHUYCCKUE MPOrPaMMHEIC
JIOKyMEHTAITHH, npoeCCHOHATBHOM | TIOKa3aTeNn _ | mpoRyKTHI €
. JIESITETFHOCTH npodecCHOHANBHON | ydeToM aHan3a
CBA3aHHOMU C NEeATENBHOCTH KOHOMHYECKUX
npodeCcCuOHATBHON nokasarenei
NEATEIILHOCTBIO BJaJeeT | HABBIKAMHU pUMEHEHNE CHCTEMaTHYECKOe 80-100
HCTIOB30BaHUS HaBBIKOB MIpUMEHEHNE
YKOHOMHYECKUX WCTIONIb30BaHUS HaBBIKOB
3HaHUH B 3KOHOMHMYECKHUX npodeccuoHaTEHOM
pa3IMYHBIX cepax | 3HAHUIMA paboTHI ¢ y4eToM
KHU3HEICATCIBHOCTH aHanm3a
9KOHOMHYECKUX
roKaszartesei
OIIK-7 3HaeT OCHOBBI IIPABOBBIX npeJCTaBICHUE 00 3HAHUE OCHOB 45-64
Crocoben 3HaHUII B OCHOBAX IPABOBBIX | MPaBOBEICHUS
pa3IMYHBIX cepax | 3HAHUMA
paszpabaThiBaTh
KU3HEICSITEIHPHOCTH
QJICOPUTMBL U yMeeT | aHaJIM3HpPOBaTh yMeHHe yMEHHE co31aBath | 65-79
IIporpaMmsl, npodeccHoHaIbHBIE | aHAIM3UPOBATH aNTOPUTMBI U
MIPUTOJHBIE JIJIs MTOKA3aTeIH C MOKa3aTen MIPOTPaMMHEIE
IPaKTHYECKOT0 YHETOM MPaBOBEIX npo¢eCCHOHANBHON | MPOIYKTHI C
3HaHUI JIeSITETIHHOCTH C Y4eTOM MPaBOBBIX
IpUMCHECHUSI .
YYETOM HPABOBBIX 3HaHUI
3HAHUHU




BJIAZEET | HAaBLIKAMH MpUMEHEHHE CHUCTEMAaTUYECKOE 80-100
HCIOJIB30BAHUSA HaBBLIKOB MIPUMCHECHUE
MIPABOBBIX 3HAHUI B | UCIIOJIb30BAHUS HaBLIKOB
Pa3IMYHBIX cepax | MPaBOBBIX 3HAHUI npoeCCHOHATBHOMN
JKU3HENEATENLHOCTH paboTEI ¢ y4eToM
aHaJn3a MPaBOBBIX
MHOCJIEACTBUI

KOHTPOJIBHO-UBMEPUTEJIbHBIE MATEPUAJIbBI
Bonpocs! k 3k3aMeny

1. You are designing a menu for a special event. There are several choices, each
represented as a variable:

(A)ppetizer, (B)everage, main (C)ourse, and (D)essert. The domains of the
variables are as follows:

A: (v)eggies, (e)scargot

B: (w)ater, (s)oda, (m)ilk

C: (f)ish, (b)eef, (p)asta

D: (a)pple pie, (i)ce cream, (ch)eese

Because all of your guests get the same menu, it must obey the following dietary
constraints:

(1) Vegetarian options: The appetizer must be veggies or the main course must be
pasta or fish (or both).

(i1) Total budget: If you serve the escargot, you cannot afford any beverage other
than water.

Calcium requirement: You must serve at least one of milk, ice cream, or cheese.

2. In some languages such as Chinese, sentences are written without spaces
between the words, and an important first step in language processing is
segmenting sentences into words. Formally, we have a set of characters (in
English, these would be letters). A sentence is a sequence of characters. We also
have a dictionary D, which is the set of words (each word is also a sequence of
characters). Given a sentence, the goal is to split the sentence into words from the
dictionary. For example, if D={i,cat,dog,see,sleep,the}, then given the

sentence iseethecat, [i, see, the, cat] is a possible segmentation. Construct a
deterministic state space model for this task.

3. Suppose you're on the first floor and going up to your office on the M-th floor of
a skyscraper. On floor i, there are ni people that you'd like to talk to. However, you
only have time to stop at k£ intermediate floors (not including the M-th floor). If you
stop on floor 7, you can talk to all ni people on that floor. Your utility function is
the number of people you end up talking to. To simplify the problem, you're going
up in one direction only and ni>0 for every floor i, 1<i<M. Setup a state space



model where finding the minimum cost path corresponds to maximizing your
utility. Be precise.

4. You are in charge of scheduling for computer science classes that meet
Mondays, Wednesdays and Fridays.

There are 5 classes that meet on these days and 3 professors who will be teaching
these classes. You are

constrained by the fact that each professor can only teach one class at a time.
The classes are:

* Class 1 - Intro to Programming: meets from 8:00-9:00am

* Class 2 - Intro to Artificial Intelligence: meets from 8:30-9:30am

* Class 3 - Natural Language Processing: meets from 9:00-10:00am

* Class 4 - Computer Vision: meets from 9:00-10:00am

* Class 5 - Machine Learning: meets from 9:30-10:30am

The professors are:

* Professor A, who is available to teach Classes 3 and 4.

 Professor B, who is available to teach Classes 2, 3, 4, and 5.

 Professor C, who 1s available to teach Classes 1, 2, 3, 4, 5.

5. Three five-handed extra-terrestrial monsters were holding three crystal globes.
Because of the quantum-mechanical peculiarities of their neighborhood, both
monsters and globes come in exactly three sizes with no others permitted; small,
medium, and large. The medium-sized monster was holding the small globe; the
small monster was holding the large globe; and the large monster was holding the
medium-sized globe. Since this situation offended their keenly developed sense of
symmetry, they proceeded to transfer globes from one monster to another so that
each monster would have a globe proportionate to its own size.
Monster etiquette complicated the solution of the problem since it requires:
— that only one globe may be transferred at a time,
— that if a monster is holding two globes, only the larger of the two may be
transferred, and
— that a globe may not be transferred to a monster who is holding a larger
globe.
By what sequence of transfers could the monsters have solved this problem?

6. The four Houses at Midsummer Preparatory School each played one match at
soccer against each of the others last season. There was some tall scoring, as
witness the final table:

GOALS GOALS POINTS

FOR AGAINST SCORED

Snug 13174

Bottom 17133

Flute 17133

Quince 13172



Two points were scored for a win and one for a draw. Each match produced the
same number of goals; no two matches produced the same score. Of their 13 goals,
Quince scored two against Flute. What was the result of the match between Quince
and Bottom?

7. The Lion and the Unicorn

The Lion and the Unicorn were frequent visitors to the forest. These two are
strange creatures. The Lion lies on Mondays, Tuesdays and Wednesdays, and tells
the truth on the other days of the week. The Unicorn, on the other hand, lies on
Thursdays, Fridays and Saturdays, but tells the truth on the other days of the week.
One day Alice met the Lion and the Unicorn resting under a tree. They made the
following statements:

Lion: Yesterday was one of my lying days.

Unicorn: Yesterday was one of my lying days too.

From these two statements, Alice was able to deduce the day of the week.

What day was it?

8. Suppose that we are running a meeting of 16 people, males and females, from
four companies and occupying four positions, as shown in Figure. Our problem is
to organize four, four-person groups with the restrictions that each task group
include :

— aperson from each company

— aperson from each position

— two males and two females.

Starting at the circled cell, each jump number 1nd1cates the exact number of

cells one may move in a straight line horizontally or vertically. The object is to
find a path to the goal marked “G” (Rook Jumping Maze).
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