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ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PIIJ{

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM Kadeapbl/AenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyromuii kadeapoil/ TMpeKTop IenapTaMeHTa

(nmoamnuce) (H.0. damunus)

Il. Padouasi mporpamMma nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

3aBeyromuii kadeapoi/TUpeKTop IenapTaMeHTa

(moamch) (1.0. ®amunns)

111. PaGouyas mporpaMma nepecMoTpeHa Ha 3aceJaHNU Kadeapbl/IenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyromiuii kadheapoi/ TMPEKTOp AernapTaMeHTa

(moamuce) (1.0. ®amumnus)

V. PaGouass mporpaMMa nmepecMoTpeHa Ha 3aceaHUH Kadeapbl/IenapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBeqyromuii kadheapoi/ TUpEKTOp IenapTaMeHTa

(Tomch) (1.0. ®ammmn



AHHOTAIUA

PaGouas mporpamma mucummuinHbl «Pacmo3HaBanue oOpa3oB» pa3paboTaHa
Ui cTyaeHTOB npoduist «CkBO3HbIE HU(POBBIE TEXHOJIOTUMY MO HAIPABIICHUIO
02.03.01 MaremaTrka 1 KOMIOBIOTEPHBIE HAYKH.

HckycCTBEHHBI MHTEIJIEKT — 3Ta MeTaopa MMHUTALMU YEJIOBEYECKOIO
pasyma C HUCIOJB30BAaHHUEM CO3JaBacMbIX YEJIOBEKOM yCTpoWcTB. B HayuHOM
JUTepaType U yuyeOHHMKaX 3Ta 00JacTh ONMpEAEIsAeTCS KaKk HampaBlIeHUE, B paMKax
KOTOPOTO M3y4aloTCsl U pa3pabaThIBAIOTCS] MHTEIUIEKTYallbHbIE ar€HThI, CIIOCOOHBIE
(GYHKIIMOHUPOBATh BO BHEITHUX CPEAax U JOOMBATHCS MOCTABICHHBIX Mepes] HUMH
nenerd. B pamkax 3TOrO0 HAy4yHOTO HANPABJICHUS HWCCIECAOBAaHUS BEAYTCS II0
Pa3HbIM pazjienaM, KOTOpbIE 3a4acTyl0 BecbMa c1ab0 MHTETPUPOBAHBI.

K BaxueWmmMm pasnenraM AUCHUIUIMHBI OTHOCSITCS  aBTOMATHU3AIIHS
pacCyXJeHUW, TMpEeACTaBICHUE M  UCHOJb30BaHUE (MHXKEHEpHs) 3HaAHHM,
IUIAHUPOBaHME JEMCTBMM W COCTaBJIEHME paclucaHui, oOydeHue MallluH,
B3aMMOJICHCTBHE HAa ECTECTBEHHOM SI3bIKE, BOCIIPUATHE OKpPY>KaroIIel 00CTaHOBKH,
yIpaBjeHUE JABI)KEHUEM, MaHUIYJIMpOBaHUE IpeaMeramu. B pamkax Kypca
NPOBOANUTCA KpaTKoe OOCYKJICHHE HEKOTOPBIX OCHOBHBIX pa3AesioB. YTop
JieaeTcsi Ha CaMOCTOSATEIbHBbIE pa3padOTKM Ha OCHOBE BBICOKOYPOBHEBOM
IPUPOJIbI IOTUYECKOTO MPOTrPAMMHUPOBAHHUSL.

[IproOpereHHble 3HAHMS W OCBOCHHBIE HAaBBIKM MOTYT HCIIOIH30BATHCS B
JalbHEWIIEM TOJArOTOBKE  JUIUIOMHBIX paboT, a Takke B MPaKTUYECKOU
JESITEIIbHOCTH TP CO3JITAHUU CIIOKHBIX CUCTEM.

B mpomecce u3ydeHwss JAaHHOTO Kypca CTYACHTHI JIOJDKHBI OBIAICTh
0a30BbIMM 3HAHUAMHU B OOJACTHM CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa W
YCOBEPIICHCTBOBATh CBOW HABBHIKM B PEIICHUU NPUKIAIHBIX MaTeMaTHYECKHX
3aJa4, B pa3pabdOTKe airopuTMOB U peaNu3aldd HX B BHJAE HNPOTOTUIIOB
nporpamMM. B pe3ynpTaTe M3yuyeHHS JAHHOTO Kypca CTYIEHTBl  JOJIKHBI
pUOOPECTH HABBIKU W YMEHWsI, PACIIMPUTh SPYAHUIMIO B 00JACTH COBPEMEHHBIX

METOJIOB Pa3padOTKH MPOTPAMMHBIX CUCTEM.



Ieab u3ydeHus Kypca SBISICTCS OCBOCHHE 0Oa3MCHBIX OCHOB CHCTEM
UCKYCCTBCHHOT'O MHTEIIICKTA, a TAK)Ke MPUOOPETCHHE HABBIKOB pa3pa0dOTKH
IIPOrpaMM, IEMOHCTPUPYIOIMINX YMECHHE PeIlaTh «MHTCIUICKTYaIbHBIC) 3aaYH.

3agaun:

4. N3ydenue KOHIICTIIINH, HCITOJIB3yEMBIX pH pa3paboTKe
WHTEJUICKTYaJIbHBIX ar¢HTOB.

5. Belpa®oTka yMeHUH JUIS aHAIM3a M peali3allid B BUAC MPOIPaMMHOTO
oOecIieuyeHusT aJrOPUTMOB, HCIOJIB3YEMBIX B CHCTEMaX HCKYCCTBCHHOTO
UHTEJICKTA.

6. DopMUpOBaHHE TMPEACTABICHUH O BO3MOXKHOCTAX U OTPaHHUCHUSAX
TEXHOJIOTHA, TPUMEHSAECMBIX IPU CO3JaHUU MHTCIUICKTYaIbHBIX ar¢HTOB.

B pesymbrate wu3ydeHWs JaHHOW JIMCHUIUIMHBI Yy  OOYYarOIIHXCS
dbopMUpYIOTCS  cllenyromue  OOMIEKyJIbTypHBIE/  obmenpodeccuoHanbHble/

HpO(l)eCCI/IOHaJIBHBIG KOMIICTCHIIH (BHCMGHTBI KOMHGTGHHHﬁ):

3agaua O0BbeKTBI HJIIH Koa n Koan OcHnoBanue (IIC,
npogeccnoHaNbHOM 00J1aCTh 3HAHUSA HAaHMMEHOBaHHe HaumMeHOBaHHe aHAJIN3 MHBIX
JAesITeJIbHOCTH npogeccuoHaIbH MHANKATOpA TpeOoBaHUii,
O KOMIIEeTeHIINH JIOCTHKEHUS NnpeabsBIseMbIX
npogeccuoHaIbH K BBIIYCKHUKAM)
0ii KOMIIeTEeHIIUU

Tumn 3a1a4 npodecCHOHANTBHOM NeSITeIPHOCTH: TIPOU3BOICTBEHHO-TEXHOJOTHUCSCKHIA




-y4yacTue B
OpraHu3aIlil HAy4YHO-

TEXHHYECKHX  pabor,
KOHTpOJIE, TPHHATUH
peleHnit u
OIIpe/IeNICHUN
HEePCHEKTHB,
-KOHTEKCTHAs
00paboTka
oOIIeHAyYHOMH u
Hay4YHO-TEXHHYECKON
nHdopmanuu,

NpUBEJICHHE  ee K
poOIEeMHO-3aJa9HOM
tdopme, aHaMM3 W
CHHTE3 HHPOPMALIUH;
-pemeHne
NPUKJIAHBIX 337139 B
00JIaCTH 3aIHIIEHHBIX
MH()OPMALMOHHBIX U
TCJICKOMMYHHUKAaIUOHH
bIX TEXHOJIOTUH 1
CHCTEM;

MaremaTHuecKue u
AITOPUTMHUYCCKUC
MO/JIEIIH,
MPOTPaMMBl,
MPOTPaMMHBIE
CHUCTEMBI
KOMIIIIEKCHI, METOIBI
UX MPOCKTHPOBAHUS
U peayn3aiui,
CII0CO0BI
MIPOU3BOJICTBA,
COTIPOBOXKICHUS,
9KCIUTyaTaIluH U
aJIMUHUACTPUPOBAHU
sl B pa3INYHBIX
001aCcTAX, B TOM
YHUCIIE B
MEKAUCIUIUTMHAPH
biX. O0OBeKTaMu
npodeCCHOHATBHOM
JIESITEIBHOCTH MOTYT
OBITh
MMHTAILIMOHHEIE
MOJIEITH CIIOKHBIX
MPOLIECCOB
yIpaBleHuUs,
MPOTrpaMMHBIE
Cpe/CcTBa,
aJIMUHUCTPUPOBAHU
€ BEIUHCIIUTEILHBIX,
MH(OPMaLMOHHBIX
MPOIIECCOB, a TAKIKE
JIPYTHX MPOIIECCOB
udpoBo
9KOHOMMKH.

[1K-4

Crioco6eH k
000CHOBaHHOMY
BEIOODY,
HPOSKTUPOBAHUIO
Y BHEJPCHUIO
CIICLIHATTbHBIX
TEXHUYECKHX U
POrpaMMHO-
MaTeMaTHYECKHUX
CpPE/CTB B
n30paHHON
npodeccroHanbsHO
it obmactu

TIK-4.1 3naet
OCHOBBI
MPOCKTUPOBAHHS
CriennanbHBIX
TEXHUYECKUX U
MPOTrPaMMHO-
MaTeMaTHYECKUX
CpPEJICTB B
n30paHHON
podecCHOHaNBEHO
i obnact

T1IK-4.2 YmeeT
HCI0JI30BaTh
HaBBIKH B
po¢heCCHOHATHHO
¥ IeSITeIbHOCTH
TS
MIPOEKTHPOBAHUS
BHEAPEHUS
CriCuruaJIbHbIX
TCXHUYCCKUX U
POTPaMMHO-
MATCMATHUYCCKHUX
CpPeICTB B
n30paHHON
po¢eCCHOHATHHO
# obimact

T1K-4.3 Bnaneer
CIIOCOOHOCTBIO K
000CHOBaHHOMY
BBIOOPY,
IPOCKTHPOBAHHUIO
U BHEJIPCHHUIO
CIIeIIMaJIbHbBIX
TEXHUYECKUX U
NPOrPaMMHO-
MaTeMaTHIeCKUX
CPEICTB B
n30paHHON
npodeccroHabHO
i obmactu

IIpodeccuonalbHBI
H cTaHgaprt
«IIporpammucT»

IIpodeccuoHabHBI
H cTaHaapr
«Menemxep 1o
MH()OPMALMOHHBIM
TEXHOJIOTHSIM»

IIpodeccnonanbHbI
i cranaapr
«PyxoBoauTesb
pa3paboTku
MIPOTPaMMHOTO
obecreueHHs»

IIpodeccuoHaIbLHBI
i
cranaapt "CucteMH
bIif aHATTUTHUK"

IIpodeccuonanabubl
i
cranaapr "Cnenuanu
CT IO HAy4YHO-
HCCIICIOBATEIHCKUM
1 OTBITHO-
KOHCTPYKTOPCKUAM
pa3paboTtkam"

IIpodeccnonaabHbl
i
cranaapt "Crenuanu
CT M0 TECTHPOBAHUIO
B obnacTu
HHPOPMAIIMOHHBIX
TeXHOJIOrui"

Tun 3a1a4 npoecCHOHANTBHOM JeSITEIBHOCTU: OPTaHM3AIIMOHHO-YIIPABICHYCCKHIA




-YpasneHue
paboTtamu 1o
CO3/IaHUIO
MIPOTPAMMHBIX CHCTEM
1 KOMIUIEKCOB.
MenemKMeHT
MPOCKTOB B 00JIACTH
MPOTPaMMHUPOBAHUS U
ur.

-aHaJIH3
PBIHKA HOBBIX
pellieHui B 00JIacTH
HaYKOEMKHX
TEXHOJIOTUI U IAKETOB
TpOTpaMM ISt
peIIeHNs PUKIIaTHBIX
3amay;

-IIPUMCHEHHE
METOJIOB
MaTeMaTHYeCKOTo U
aJIrOPUTMHUYECKOTO
MOJIC/TUPOBAHHMS [IPU
aHaIMu3e MPUKIIAJIHbBIX
npobiem;
HCIIONIE30BaHUE
0a30BBIX
MaTeMaTHIECKUX
3amaq u
MaTeMaTHYECKUX
METOJIOB B HAYUHBIX
WCCIIeTOBAHMSIX;
WCIOJIb30BaHUE
TEXHOJIOTUH U
KOMITBIOTEPHBIX
CHUCTEM YIpaBJICHUS
00BEKTaMU;
-IIPUMCHEHHE
MaTeMaTHIECKUX
METOJIOB YKOHOMUKH,
aKTyapHO-
(hMHAHCOBOTO aHAIN3a
1 3aIUTHI
nHpOpMaLNy,

MaremaTuueckue u
AITOPUTMHUYCCKUC
MO/JIEIIH,
MPOTPaMMBl,
MPOTPaMMHBIE
CHUCTEMBI U
KOMIIIIEKCHI, METOIBI
UX MPOCKTHPOBAHUS
U peayn3aiui,
CII0CO0BI
MIPOU3BOJICTBA,
COTIPOBOXKICHUS,
9KCIUTyaTaIluH U
aJIMUHUACTPUPOBAHU
sl B pa3INYHBIX
001aCcTAX, B TOM
YHUCIIE B
MEKAUCIUIUTMHAPH
biX. O0OBeKTaMu
npo¢heCCUOHATBHOM
JIESITEIBHOCTH MOTYT
OBITh
MMHTAILIMOHHEIE
MOJIEITH CIIOKHBIX
MPOLIECCOB
yIpaBleHuUs,
MPOTrpaMMHBIE
Cpe/CcTBa,
aJIMUHUCTPUPOBAHU
€ BEIUHCIIUTEILHBIX,
nH(pOpPMaLMOHHBIX
MPOIIECCOB, a TAKIKE
JIPYTHX MPOIIECCOB
udpoBo
9KOHOMMKH.

I1K-6

Criocoben
COCTaBJIATh U
KOHTPOIJIUPOBATH
IJ1aH
BBITTOJTHIEMO#
paboTsl,
IUIAHUPOBATH
HEOOXOJUMEIE ISt
BBIIIOJTHEHUS
paboThI pecypchl,
OILICHUBATH
PEe3yabTATHI
COOCTBEHHOMU
paboTsl

[1K-6.1. 3naet
METOJIBI
OpraHu3aIIH
paboTHI B
KOJJICKTHBAX
pa3paboTINKOB
10O, nanpaBieHus
Pa3BUTHUSI METOJIOB
U TIPOTPAMMHBIX
cpencTB
KOJUUIEKTUBHOW
paspabotku I10.

I1K-6.2. YMmeer
HCIIOJIB30BaTh UX B
npo¢eCCHOHATBHO
W JIeSITCIILHOCTH,

IIK-6.3. UmeeT
HAaBBIKH
KOJUICKTHUBHOI
paspabotku [10

IIpodeccuonalbHBI
i
cranaapt "Cnennanu
CT MO HAy4YHO-
HCCIEI0BATEIbCKUM
U OTIBITHO-
KOHCTPYKTOPCKHM
pa3paborkam"

IIpodeccnonanbHBI
i cranaapr
«Menemxep o
UH(POPMAITUOHHBIM
TEXHOJIOT UM

IIpodeccuoHaIbLHBI
H cTaHaapr
«PykoBoaurens
pa3paboTku
MIPOrpaMMHOTO
obecrieueHus

IIpodeccuonanabubl
i
cranaapr "CucreMH
BIA QaHAJIUTHK"

IIpodeccuonaabHBI
71
cranaapt "Cnenuanm
CT TI0 TECTHPOBAHUIO
B o0yacTu
UH()OPMaLMOHHBIX
TEXHOJIOrui"

I[J'ISI (bOpMI/IpOBaHI/IH BbBIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKaXxX OUCHUILJIMHBI

«Pacnio3naBanue 00pa3oB»

HHTCPAKTUBHOTI'O O6y‘IeHI/IHZ

- UTPOBOE MPOECKTUPOBAHMUE;

- I'pylIioBas KOHCYJIbTalluA.

NPUMEHSIOTCS  CJIEIYIOIIHE

METOIbI

AKTUBHOTO/




1. CTPYKTYPA U COJIEP)KAHUE TPAKTUYECKOMN YACTH KYPCA

JlaGopaTopHbie padoThI
JlaGopaTopHnasi padora Nel. Jlornueckue roysoBojomMku. (12 ygac.)

JlaGopaTtopnas paGora Ne2. [lpoektupoBanuss ©  pa3pabdOTKH

AKCHEPTHOM cucTeMsl. (12 yac.)

JlabopaTtopuasi pab6ora Ne3d. Craructuueckue mojend. (12 yac.)

2. YYHEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

Y4yeOHO-MEeTOTUUECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOydarormuxcst mo guciuiuimHe «Ha3BaHwe NMUCIMIUIMHBD) TPEACTaBICHO B
[Tpunoxenuu 1 u BKiIro4aeT B ceOs:

IIaH-Tpa( UK BBITTOTHEHUS CAMOCTOSTEIIbHON paOOThI 10 JTUCIMILUIMHE, B TOM
YHUCJIe IPUMEpPHbIE HOPMBI BpEMEHH Ha BHITIOTHEHHUE 110 KaXKIOMY 3aJIaHHIO;

XapaKTCPHUCTHUKA SaIIaHI/Iﬁ JJIsA CaMOCTOSITEJIbHOM pa6OTI>I O6Y‘I&IOHIHXC$I )51

MCTOJUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHUSI K

CaMOCTOATENbHON padOTHI;

MpCaCTaBJICHUIO

U 0pOpMIIEHUIO

KPUTEPHUH OLIEHKHU BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

3. KOHTPO.JIb JOCTHKEHMUS IEJEA KYPCA

K K OueHouHsble CpenCcTBa -
No OHTPOJIMPYyEMBbIE OJIbI M ATAITBI HAMMCHOBAHIC
n paszensl / TeMbl dbopmupoBaHus -
JIUCITUIUINHEI KOMIIETEHINHA TEKyIHH HPOMEXKYTOIHAL
KOHTPOJIb aTTecranusa
I1K-4,6 JIP-1 YO-4 (9x3aMeH)
p 3HAeT (JIab. pabota
a3zpaboTKa CTPYKTYp Nel)
JTAHHBIX H IPOTPAMM, N
peLIaoIIUX JOTUYECKUE JIP-1 Otuer no
1 TOJIOBOJIOMKH. yMeeT (JTa6. pabota nabopaTopHOH
®opMHpOBaHUE ITPOCTHIX Nel) pabote
TUIAHOB JUTs NOCTHIKEHHA JIP- 1 (JTa. OT4er o
IIEJIEBBIX COCTOSTHUIM. .
Brageer |pabora Nel) nabopaTtopHoi
pabote
MeToabI ITIOUCKA B I1K-4,6 JIP-1 YO-4 (3k3aMeH)
2 MIPOCTPAHCTBE COCTOSTHUM 3HaeT (JIab. pabota
IIpumep Ne2)

pE3yNbTATOB




IIPOCKTUPOBAHUS U JIP-1 Oruer 1o
pa3pabOTKH IKCIIEPTHOM yMeeT (JTa6. paboTta nabopaTopHOI
CUCTEMBI. Ne2) pabote
JIP-1 Otuer o
Bnazgeer |(JIab. pabora nabopaTtopHoOi
No2) pabore
[1K-4,6 JIP-1 YO-4 (3x3amMeHn)
3HAeT (JIa6. pabota
Hcnons3oBanue Ne3)
CTaTUCTUYECKHUX JIP-1 Otyer no
3. MOJICIICH. yMeeT (JTa6. pabota nabopaTopHOI
OwnTonoruu B Ne3) pabote
WH)XCHEPUHU 3HAHHA. IIP- 1 OT4er o
Brnazgeer |(JIab. pabota nabopaTopHOI
Ne3) pabore

Tumnosbie KOHTPOJIBHBIC 3aJIaHNA, MCTOAUYCCKUEC MATCPUAJIbI, OITPCACIIATONINC

MPOLETYPBI

ACATCIIBHOCTHU, a TaKXXC KPUTCPHUHU M I10KA3aTCIIH, H€06XOI[I/IMBIC JJIA OLCHKH

3HAHUM, YMEHHUH,

KOMIIETEHITU N B

OLICHUBAHUS 3HAHUM,

HABBIKOB
npoiiecce

U XapaKTEepHU3YIOIINe

IMpCaACTAaBJICHLI B HpI/IJIO)KeHI/II/I 2.

— PazpaboTka CTPyKTyp JaHHBIX W NPOrpaMM, peHIaloUIMX JOTUYECKUE

I'OJIOBOJIOMKHM.

OCBOCHU

obOpa3zoBaTeabpHON

BOHpOCI)I K 9K3aME€HY

OTallbl

YMEHUM U HaBBIKOB M (WIM) OIbITA

- cDOpMPIpOBaHI/Ie IMPOCTLIX IIJIAHOB AJISA JOCTUKCHHUSA LICJICBBIX COCTOSITHHUH.

— Mertoabl IOKUCKA B TPOCTPAHCTBE COCTOSIHUM.

— Tlpumep npoeKTUPOBAaHUS U PA3pAOOTKHU IKCIIEPTHOU CUCTEMBI.

— MHcnonb3oBaHue CTAaTUCTUHUECKUX MOJIEIIEH.

— OHTONOrNMM B MH)KEHEPUU 3HAHUM.

4. CIIACOK YYEBHOM JIUTEPATYPHI U UH®OPMAIIMOHHO-

METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JMTEparypa

(dbopmHpoBaHUA
IPOrpaMMBl,

(nevammovie u snexmporHHbie uz0aHUs)

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.

JlonoJIHUTeIbHASI JIMTepaTypa
(neuammvie u snexmponnvie uzoanus)

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

— Jlornyeckuii moaXo K UICKYCCTBEHHOMY MHTEIIEKTY (OT MOJAJIbHON
JIOTHKH K JIOTHKe 0a3 naHHbiX). M.: Mup, 1998.

- bpatko U. [IporpammupoBanue Ha [Iposore s HICKyCCTBEHHOTO
uHTeekTa. M.: Mup, 1990.

— I'aBpuiioBa T., XopomeBckuii B. ba3bl 3HaHNI MHTEIUIEKTYyalbHBIX
cucteM. YueOHuk. - U3narensctBo: [Tutep, 2001.

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

— Moursund D. Brief Introduction to Educational Implications of
Acrtificial 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
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Ne
n/n

Bun
CaAMOCTOSATEJILHOMI
padoThI

IIpumepHbIe
HOPMBbI BpEMeHH
HAa BbINOJIHEHHE

dopMa KOHTPOJIS

Pabora HaJl
KOHCIIEKTOM JIEKITUH,
MOJITOTOBKA K
naboparopHoit
pabote Nel

4 yac B HEL.

nabopatopHas
paborta

Pabora Hax
KOHCIICKTOM JICKIINH,
MOJI'OTOBKA K
nabopaTopHOI
paboteNel

4 yac B HeJ.

nabopatopHas
paborta

Pabora Hax
KOHCIICKTOM JICKITHH,
MOJATOTOBKA K
nabopaTopHOH
pabote No2

4 yac B Heq.

naboparopHas
paborta

Pabora Hax
KOHCIICKTOM JICKITHH,
MOJATOTOBKA K
nabopaTopHOH
pabote No2

4 yac B Heq.

nabopaTopHas
pabora

Pabora Hag
KOHCIIEKTOM JICKI[HH,
MOJITOTOBKA K
nabopaTopHOU
pabote Ne3

4 yac B HellL.

nabopaTopHas
pabora

Pabora Hag
KOHCIIEKTOM JICKI[HH,
MOJITOTOBKA K
nabopaTopHOU
pabote Ne3

4 yac B HellL.

naboparopHas
paborta

TloaroroBka K
3K3aMEHY

36 yacos

DK3aMeH

PekoMeHAalMU M0 CAMOCTOSTE/IbHOM paboTe CTYAEHTOB

CamocTosTenbHas pa60Ta CTYACHTOB COCTOUT M3 PCIICHUA 3a/la4, KOTOPLIC

3aJIal0TCs B TIPOIIECCE JICKIIUNA U TTPOBEPSIOTCS B paMKax JIa00paTOpPHBIX padoT.



3agayu aJ151 CaMOCTOSITEIbHOI0 pelecHusd

1. Pa3zpaboTtarh nporpamMmmy JJIsl pEeIICHHS CICAYIONICH JTOTHYeCKOU 3a1auu
(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.
(HThe Winston smoker owns snails.

(9) Kools are smoked in the yellow house,

(h) Milk is drunk in the middle house.

(i) 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. PazpaboTaTh mporpamMmy IJis pemieHus 3aaunu 00 yCTOHIMBBIX 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. BoimonHuTh nporpammy transform jyuist paccMOTpEHHOM Ha KUK 331241 O
KyOMKax U MecTax B JIByX BapuaHTax, ucxogHom (legal action) u
MoauduiupoBaHHoM (choose action). CpaBHUTH MOTYYEHHBIE pELICHUS U
00BACHUTDH pazHUIly. [IpuayMaTh «CII0XKHYIO» MOCTAHOBKY 3a/1adyu O KyOUKax u
MCCTAaxX M BBIIIOJHUTD IIPpOrpaMmMy AJIs HCC TAKXKC B JIBYX BapHaHTax.

4. MoniepHU3UpOBaTh IIporpaMmy transform i pemeHust CIeayommuX Tpex
3aaad.

NmeeTcs MamnHa, y KOTOPOW OJMH aKKYMYJISITOP a4 K HECKOJIBKO PErucTpoB rl, 12,
3, r4. MamuvHa BBIOIHSET TOJBKO YETHIPE TUIIA HHCTPYKIUM:

load, store, add, subtract.

B HauanbHOM COCTOSIHMM B peructpsl 11,12,r3,14 3aHECEHbI 3HAYCHUS:

cl->rl,c2->r2,c3->r3,c4->r4.

[Iporpamma nomkHa chopMUPOBATH TIOCIEAOBATEIIBHOCTA KOMAaH/I JAJISI TOTO,
9TOOBI B 3aKJIFOUUTEIIHHOM COCTOSIHUU OBLIIA 00CCIIEUEHBI CICAYIONINE YCIOBUS:

e (cl-c2)+(c3-c4) ->a
e 2(cl-c2)->a
e cl->a,cl+(c2-c3)->rl, c2-c3->r2,

5. Hononuauts mporpammy ANALOGY s Toro, 4ToObl pelInTh TPU 3a/1a4u €
JTAaHHBIMU HA PUC.



i) Given: A [a& @;
A B C
o (g oo
i 2 3 4 5

(i) Given: @ EA F@
©:00Q4
(iii) Given: @ [___]

o [0 |0 |o
" 12 13 14 15

7. PemuTh 3aja4y 0 MUCCUOHEpPAX M KaHHUOAaNax.

(BapuanT 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. PemuTh 3a1a4y 0 HABOJHEHHUH U 5 CYINPYKECKHUX 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. Pemuts 3amauy o cocynax (8,5,4) ¢ UCIoiIb30BaHUEM HEONITUMU3UPOBAHHOTO
BapuaHTa IpOrpaMMbl, pa300paHHON Ha JIEKIIUH, U HAUTH CaMO€ KOPOTKOE
pelIeHHe.

10. ITpunymate popmanuszanuto ¢ qpyrum xonom tuma fill_empty transfer (V="
C2+V1) mod C1) u mpoeMOHCTpUPOBATH perieHue s 3aaaun (8,5,4).

11. [IpuMeHUTH MOAXO0/, PEATU3YIOIINI METO/] TOIbEMa Ha BEPUINHY, K PEIICHUIO
3aJlayu O BOJIKE, Ko3€ U Kamycte. CpaBHUTH pe3yibTaThl CO ClydaeM, KOrja
UCIIOJIb3YETCsl MIOUCK B TITyOUHY.

12. Tlpumenuts solve best k 3amade 1) o BoJike, KO3€ U KaIlycTe U 2) O PEBHUBBIX
MyKbsiX. CpaBHUTH pe3yibTaThl ¢ BapuantoM hill climb.

13. Pa3paboTaTh 1 IpOAEMOHCTPUPBATH paboTy pemaTens solve bfs.

14. OnpenenuTs aBTOMAThl, KOTOPbIE MPUHUMAIOT S3bIKH ab*c, anb’n .

15. Pa3zpa0brtarh uHTEpIpETATOP MAIIMH THIOPUHTA U IPOAEMOHCTPUPOBATH €€
paboTy Ha IpUMEPE MAILIMHBI, KOTOPas BHIIOJIHAET apUPMETUUECKYIO OTIEPALHIO
CJIOKEHUS ABYX uucell. Ha jeHTe cHadana ciiaraeMple B BUJE COOTBETCTBYIOLIETO
HaOOpa eUHUILL, pa3ZiesICHHbIE HyJIEM (BCE OCTaIbHOE 3aII0JHEHO HYJISIMU).
CunTbIBarOIas1/3aMMChIBAIOIAS TOJIOBKA HAXOJUTCS HAJl IEPBOM €IMHULIEH
NIEPBOTO CJIAraeMoro. B 3aKkiounTeNnbHbI MOMEHT Ha JIEHTE KOJIMYECTBO €IUHUII,
COOTBTETCTBYIOIIEE cymMmme. CUMTHIBAIOLIAs/3aTMCHIBAIOLIAS TOJIOBKA HAXOUTCSA
Ha/Jl IEPBOM €IMHULICH CYMMBI.

16. Kmuenr client]l umeet npoduns pl=(cl,fl,yl) u nomydaer oT sxciepTHON

cucteMbl OTBeT al, a client2 -- p2= (c2,f2,y2) u a2. Jloka3ats, uro eciu pl\leq p2,

to al\leq a2.
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Koa u ¢popmyupoBka

Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU

KOMIIETCHIUU

[1IK-4 3naer OCHOBHI pa0OThI B COCTaBE HAYYHO-UCCIIE0BATEIBLCKOTO
Cnioco6eH Kk 000CHOBaHHOMY U IPOU3BOACTBEHHOI'O KOJIJIEKTUBA
BBIOOPY, IPOCKTHPOBAHUIO U

HCTIOJIBb30BaTh OPTaHU3ALMOHHO-YIIPABIEHYECKHE
BHEJIPEHUIO CIIEHATBHBIX N o

YMeer |HaABBIKM B MPO(ECCHOHATBHON U COIUATbHOMN

TEXHUYCCKUX U

JEATETbHOCTH
MIPOTpaMMHO-
MaTeMAaTHYECKUX CPEJICTB B OpraHU3aIlMOHHO-YIPABICHYECKMMHU HAaBBIKAMH PaOOThHI
H36paHHOfI BJ‘[aI[eeT B COCTAaBC HAYYHO-HUCCICAOBATCILCKOTO U
HpO(beCCHOHaHBHOﬁ o0J1acTu MPOU3BOJACTBCHHOT'O KOJIJICKTHUBA
I1K-6 3HaeT OCHOBBI COCTaBJICHUS TIJIAHOB pabOTHI C YUETOM PECYPCOB
Cnoco0OeH COCTaBIATh U N

COCTaBJIATh U KOHTPOJIMPOBATH IUIAH BBINOJIHAEMON
KOHTPOJIUPOBATH ILJIaH Ymeer paGOTHI
BBITIOJIHAEMOW Pa0bOTHI,
IUIaHUPOBATh H606XOI[I/IMBIC CIOCOOHOCTBIO COCTABIISITh U KOHTPOJUPOBATH IJIaH
JUTSI BBITIOJTHEHUS PAOOThI BBITIOJIHSIEMOM pabOThI, TNTAHUPOBATH HEOOXOAMMBIC IS
pecypchl, OLleHUBATh BJ‘[aZ[eeT BBITIOJIHCHU A pa60TbI PECYPChI, OUCHNBATH PC3YJIbTAThI
pe3yabTaThl COOCTBEHHOM COOCTBEHHOM PaboOThI
paboThl

IkaJia oueHUBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM

Kon u ¢popmynupoBka Jranbl GopMHUPOBAHUS KpHUTepuu noKa3arTeju Banast
KOMIIETeH I KOMIIETEH I
T1IK-4 3HACT OCHOBBI MpeCcTaBIeHUE 00 3HAHUE OCHOB 45-64
CrocoGeH K SKOHOMHUYECKHX OCHOBax 9KOHOMHMKH
6 3HaHHH B SKOHOMMYECKUX

00OCHOBAHHOMY pa3nuuHbIX chepax | 3HAHUM
BBIOODY, KU3HEAEATEIHHOCTH
OPOCKTUPOBAHUIO U | yMeeT | aHAIU3UPOBATH yMEHHUE yMeHHue co3naBath | 65-79
BHEJIPEHUIO SKOHOMHYECKHE aHAJTU3UPOBATH aJTOPUTMBI U
CIIENUATBHBIX MMOKa3aTe M SKOHOMHYECKHE MPOrpaMMHbBIE
TeXHIYECKHIX I npod)eCCHOHATIBHON | TOKa3arenu MPOAYKTHI C

JIEATEITBHOCTH npo(eCCHOHANBHON | YIeTOM aHan3a
IporpaMmMHO- NeSITeIbHOCTH SKOHOMHUYECKHUX
MaAaTEeMaTHUYCCKUX MoKa3aTeje
CpEICTB B BJlaJiceT | HaBBIKAaMH MIPUMEHEHHE CUCTEMATHYECKOE 80-100
M36paHHOI HCIIOJIB30BAHUS HaBLIKOB MpUMEHEeHHE
npodeccHoHANBHOf OKOHOMUYECKHX HCIIOJIE30BaHMUs HaBLIKOB §

3HaHHH B SKOHOMMYECKUX npodeccHoHaIbLHON
obmactu pa3nuuHbIX chepax | 3HAHUIMA paboThI ¢ ydeToM

KU3HEAEATENLHOCTH aHanmM3a

9KOHOMMYECKHUX
TmoKasaTesei

T1IK-6 3HaeT OCHOBBI TIPaBOBBIX TpejcTaBiIeHne 00 | 3HaHWE OCHOB 45-64
CriocoGen 3HAHWH B OCHOBAX MPABOBBIX | IPABOBEICHHS

pasnuYHBIX chepax | 3HAHWHA
COCTaBIIITE 1 KU3HEHESITENLHOCTH




KOHTPOJIMPOBATh yMeeT aHAIM3UPOBATH yMeHHe yMeHHue co3aaBars | 65-79
S T——— IpOo()ECCUOHANBHBIE | aHAIM3MPOBATH AITOPHTMEL B
IOKA3aTENH C HOKA3aTENH HPOrpaMMHBIE
paboThl, N
Y9ETOM TIPABOBBIX npo(heCCHOHATBEHON | TPOIYKTHI C
IJIaHUPOBATh 3HaHMIH JEATETHHOCTH C YYETOM MPABOBBIX
HEOOXOaUMBIE IS y4eTOM MPABOBBIX | 3HAHMI
BBIITOJIHEHUS SHAHHHI
pa6OTLI pecypcel, BJIAIEET | HaBBIKAMH MIpUMEHECHNE CUCTEMATHYECKOE 80-100
UCTIONb30BAHUS HaBbIKOB PUMEHEHHE
OLCHUBATH o
IPaBOBBIX 3HAHMIL B | MCIOIB30BAHMSA HAaBBIKOB
pE3yJIbTaThl pasnuuUHbIX cepax | MPaBOBBIX 3HAHUH | MPOPECCHOHATLHOM
COOCTBEHHOM KHU3ZHEIEATENBHOCTH paboThI C y4ETOM
paboTEI aHaJIM3a PABOBBIX
HOCJICACTBUM

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbBI
Bonpocel k 3xk3amMeHy

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:

(i) 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 i, 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>O0 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 1is 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.

9.

Starti

ng at D B D B
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circle
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each
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ates
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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).

34131

333G2

31223

42333

41432



MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUNCKOM ®EJIEPALTN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHUs

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(AB®DY)

HKOJIA ECTECTBEHHBIX HAYK

METOINYECKHUE YKA3AHUA

no aucuumninHe «PacnmosnaBanue oopa3on»

Hamnpasienue noarorosku 01.03.02 Ilpuknagnas MaTeMaTuka 1 HHPOPMATHKA
npoduie «CUCTEMHOE NPOrpaMMUPOBAHUE)
(I)opMa NOATOTOBKM OYHaA

BaaauBocTok
2019



1. Pa3paboTka CTPYKTyp MAaHHBIX W TNPOTPaMM, pPEIIAOIINX JOTHYECKHE
TOJIOBOJIOMKH.

Hcrounuku:

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

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

2. @opMHUpPOBaAHUE MPOCTHIX IJIAHOB ISl JOCTUKEHUS 1IEJIEBBIX COCTOSHUIA.
Hcrounuku:

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

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

e LaValle S. M. Planning Algorithms. Cambridge University Press, 2006.
3. MeTo/ibl TOMCKa B IPOCTPAHCTBE COCTOSIHUIMA.

Hcrounuku:

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

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

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