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PABOYASA NPOTPAMMA OUCUUNJINHDI
Pacmno3HaBaHue 06pa3oB
HanpaeneHnue noarorosku 01.03.02 NpuknagHas MmareMatnka u uHpopmaTmka
(CncteMHoe nporpaMMmupoBaHme)
®dopma NoAroTOBKU OYHas
Kypc 4 cemecTp 8
nekymm 16 vac.
npakTuyeckne 3aHaTmsa 00 yac.
nabopatopHble paboTbl 32 Yac.
B TOM umce ¢ ucrnosbsoBaHueM MAO aek, 0 /np. 0 /na6, 16 vac.
BCEro 4YacoB ayJMUTOPHOM Harpysku 48 yac.
B TOM 4uce ¢ ucrnosbsoaHnem MAO léuac.
caMocTosTeNlbHas paboTa 69 vac.
B TOM YMC/ie Ha NOArOTOBKY K 9K3aMeHy 27 4ac,
KOHTPOJIbHble paboThl (KOAMYECTBO) He NpeayCcMOoTpEHbI

KypcoBasi paboTa / KypcoBOM NPOEKT He NpelyCMOTPEHbI
3ayeT 8 cemecTp

3K3aMeH 8 cemecTp

Paboyas nmporpaMmma cocTaBieHa B COOTBETCTBMM B COOTBETCTBMM C TpeboBaHusasMmn PepepanbHOro
rocylapCcTBeHHOro o6pa3oBaTeNibHOro CTaHAapTa No HanpaesieHuto noarotoekn 01.03.02 MpuknagHas
MaTeMaTuMKa U uHpopmatuka yTBepXJeHHOro nNprukasoM MuHUCTepcTBa 06pa3oBaHMs U Haykn PO ot
10 aHBapsa 2018 r. N29

Pabouas nporpamMma obcyXaeHa Ha 3acegaHum Kadpegpbl MUHGOPMATUKKU, MaTEMATUYECKOIO U
KOMMNbIOTEPHOIO MoAeNMpPoBaHUA NPOToKo N2 19 oT «15» nronsa 2020 .

3aBeaytouwmin Kadpenpon CylieHko A.A.

Cocrtasutenu: CyweHko A.A.

BnhagmeocTok
2021



O0GopoTHas cTOpoHa TUTY/ABHOrO aucra PITY ]

I. PaGouyas nporpamMmMa nepecMoTpeHa Ha 3acefaHuu Kadeapsr:

[IpoToko oT « » 20 r. Ne

3aBepytommii Kadeapoit

(ToaTHCE) (A.C. YeboTapes)

II. PaGouyas nporpamMmMa nepecMoTpeHa Ha 3aceaHuH Kadeapbr:

IIporoko oT « » 200 r. Ne

3aBepytomnmii Kadeapoi

(ToaTICh) (A.C. YeboTapes)



AHHOTAIA

Pabouass mporpamMma JUCLMILIMHBEI «Pacrmo3HaBaHue oOpa3oB» pa3paboTaHa
ansi cTyaeHToB npoduis «CKBO3HbIE [U(MPOBbIE TEXHOJOTUW» IO HarpaB/IeHUIO
02.03.01 MaremaTrKa ¥ KOMITbIOTEpHbIE HayKHU.

VIcKycCTBeHHBIM UHTE/VIEKT — 3Ta MeTadopa MMHTAl[MMd Ue/l0BeYeCKOro
pasyMa C HCIOJIb30BaHHWEM CO3/laBa€éMbIX YeJIOBEKOM YCTPOMCTB. B HayuHOU
nuTepaType U yueOHMKaX 3Ta 00/1acTb OrpefiesisieTCsl Kak HarpaB/ieHue, B paMKax
KOTOPOT0 U3YyUaroTCsl U pa3pabaThiBalOTCA UHTEIEKTya/lbHbIE areHThl, CTIOCOOHbIE
(GYHKI[MOHMPOBATh BO BHEIITHUX Cpe/iaxX U A0OMBAThCS TIOCTAB/IeHHBIX Tiepe] HUMU
Lenel. B pamkax S5TOro HayyHOro HarpaB/eHUsI UCC/IeOBaHUS BeAyTCS TI0
pa3HBIM pa3ziesiaM, KOTOpPbIe 3a4acTyio BecbMa CJ1ab0 WHTerpHPOBaHbI.

K Baxneummm pa3genaMm [JUCLAIUVIMHBI OTHOCATCSL  aBTOMAaTH3aLus
pacCy>X/leHul, Tpe/iCTaB/eHMe U UCMHoJib30BaHWe (WMH)KeHepus) 3HaHUM,
TJIaHUPOBaHWE [JEeMCTBUM W COCTaBeHWe paclvcaHuii, oOyueHHe MalllvH,
B3aMMO/IeMCTBUe Ha eCTeCTBEHHOM $i3bIKe, BOCTIPUSITHE OKpY»Karollleli 00CTaHOBKH,
yrpaB/jeHre [BWKEHHWeM, MaHUMYJMpOBaHWe TpeaMeTaMH. B pamkax Kypca
TIPOBOZIUTCSI KpaTKoe OOCYy>KJeHre HEeKOTOPBbIX OCHOBHBIX pa3fiesioB. YTIOp
JlelaeTCsi Ha CaMOCTOsiTe/lbHble pa3pabOTKXM Ha OCHOBE BBICOKOYPOBHEBOM
TIPUPO/IbI JIOTUUECKOT0 TTPOrPpaMMUPOBAHMUSL.

[TprobpeTeHHbIe 3HAHUSI U OCBOEHHBbIE HABBIKM MOTYT HCIIOJb30BaThCs B
JanbHeMIIeM TIO/ATOTOBKe  JUIIJIOMHBIX pPabOT, a TakKe B TIPAaKTUUYECKOM
JlesATeJIbHOCTU MPU CO3NAHUU CIIO’KHBIX CUCTEM.

B mporecce w3ydyeHUs] [AHHOTO Kypca CTYZEHTbl [OJ/DKHBI OBJaJleTh
0a30BBIMH 3HaHUAMU B 007aCTU CHUCTEM HCKYCCTBEHHOT'O WHTE/UIEKTa H
YCOBEPIIEHCTBOBAaTb CBOW HABBIKA B DEIIEeHWM TPUKIAJHBIX MaTeMaTH4eCKUX
3aja4, B pa3paboTKe aJropuTMOB W peanu3allid WX B BHe TNPOTOTHUIIOB
nporpamMMm. B pe3ysibTare u3yueHWs [JAHHOTO Kypca CTYJEHTbl [JOJDKHBI
NIpUOOpeCTH HaBbIKKM M yMeHUs, paclIUpUTh 3PYAULIMI0 B 06/1aCTU COBpeMeHHbIX

MeTO/I0B pa3pabOTKU MPOrPaMMHBIX CUCTEM.



Ienb M3yueHUs: Kypca sIBASIeTCSI OCBOeHMe 0a3MCHBIX OCHOB CHCTEM
HCKYCCTBEHHOI'0 MHTEJ/IJIEKTa, a TaK>Ke MpHoOpeTeHre HaBbIKOB pa3paboTKH
TpOrpamM, JeMOHCTPUPYIOLLIUX YMEHHe pellaTh «MHTe/JIeKTyaslbHbIe» 3ajauM.

3agauu:

4. N13yyeHue KOHIIEeILIUH, HCI10JIb3y€eMbIX rpu pa3paboTke
VIHTeJ/VIeKTyaJ/IbHbIX areHTOB.

5. BeipaboTka ymeHuil AJid aHanW3a W peau3allid B BUjle TTPOrPAMMHOIO
obecrieueHrsi aJrOPUTMOB, HCIIOJb3YEMBIX B CHUCTeMaxX HCKYCCTBEHHOTO
HWHTeJJIEKTa.

6. dopMUpoBaHUe TIpeJCTaB/eHUM O BO3MOXKHOCTSIX U OTrPaHUUEHUSIX
TeXHOJIOTMH, TIPUMEHSIEMBIX MPU CO3/IaHUM UHTE/IIEKTya/TbHbIX areHTOB.

JJAHHOM [WCIMIUIMHBI Yy  OOyYaroImxcs

B pesysibrare wu3yudeHus

dopmupylOTC  cefiyiomye  OOIeKy/abTypHble/  obienpodeccroHabHbIe/

npoecCOHa/IbHbIE KOMIIETEHI[WH (3/1eMeHThI KOMIIeTeHI[1H):

3apgaua O0BeKTBI UIH Koa n Koa n OcnoBanue (IIC,
npodeccuoHaNnbH | 00J1aCTh 3HAHUA | HAUMEHOBaHHe | HAHMEHOBaHHe aHa/IN3 HHBIX
0i1 JleATe TbHOCTH npodeccuoHan | HHAUKATOpPa Tpe0oBaHUi,
bHOU AOCTI)KeHHs1 | TpeAbABJISIeMbIX
KoMIeTeHI[UH | mpodeccrHoHas
bHOI K BBIIIyCKHHKaM)
KOMIIeTeHI[UH
Tun 3a1a4 podeccroHaIBHOM AeATeTbHOCTH: TPOU3BO/CTBEHHO-TEXHOIOTHYeCKUH
-yyacTtue Marematnueckue | I1K-4 [IK-4.1 3naet IIpodeccuonann
B OpraHv3anyy | u CnocobeH K OCHOBBI HBIH CTaH/apT
HayuHo- aIITOPUTMHYECKH | 0O0CHOBAaHHOM | IpoeKkTHpoBaHd | «IIporpamMmucT»
TeXHUYEeCKHX e MoJieny, y BbIOOpY, s
paboT, KOHTpoJie, | IIPOrpaMMBl, npoekTpoBanu | CriendasbHBIX IIpodeccronans
TIPUHSATAN MpOrpaMMHbIe 0 Y BHEZIDEHUIO | TEXHUYECKUX U HBIW CTaHAApT
peLIeHHH U | CHCTEMBI U CrieriasIbHBIX MPOrPaMMHO- «MeHemxep 1o
orpeZieNIeHNN KOMIT/TEKCHI, TEXHUYECKUX M | MaTeMaTH4ecku | HWH(OPMAalYOHHBI
TIepPCTIeKTHB, METO/IbI MX MIPOTrPaMMHO- X CPeZICTB B M TEXHOJIOTHSIM»
- TIPOEKTUPOBAHUS | MaTeMaTU4YeCKH | n30paHHOM
KOHTEKCTHas Y peau3aliuy, X CpeJiCTB B npodeccuonans | IIpodeccrnonans
obpaboTka CroCo0BI n30paHHOM HOW obactu HBII CTaHJapT
obIljeHayuyHOM W | MPOW3BO/CTRA, npogeccroHanb «PykoBopurennb
Hay4HO- COTIPOBOXK/IEHUS, | HOM 0bsacTh ITK-4.2 Ymeer pa3paboTku
TeXHUYEeCKOM 3KCIUTyaTalyy U WCII0/Tb30BAaTh MIPOrPaMMHOT0
vH(opMaryy, aZIMUHVCTPHPOBA HaBBIKH B obecrieueHuUs»
TIpYBe/ieHNe ee K | HUsl B Pa3/IMYHBIX nipodeccroHanb
npo6JIeMHO- obnacTsix, B TOM HOH IIpodeccuonanb
3a7auHoil  dopme, | yncie B JleAaTe/IbHOCTH HBIH
aHa/M3 M CHHTe3 | MeXJUCLMIUIMHA JJ1s1 craspapr "Cucre
uHpopmaryy; PHBIX. MPOEKTUPOBAHU | MHBIM aHAUTHK"
-pelLeHye Ob6bekTamu sL M BHeJpEeHUsI
TIPUK/IaJHBIX 337lad | MpodeCcCHOHAIBH CIierasTbHBIX IIpodeccronann
B obj1actu ol esTeTbHOCTU TeXHUYECKUX U HBIA
3aIIMIIeHHbIX MOTYT OBITh MIPOTrPaMMHO- cranjapt "Crieria




VH(QOPMALMOHHBIX | UMHUTALJIOHHBIE MaTeMaTH4eCcKy | aauCT 110 Hay4HO-
u MoJienu X CpeJiCTB B HCCIe[l0BaTeIbCK
Te/IeKOMMYHMKALM | CIIO>KHBIX n30paHHOU VM U1 OIBITHO-
OHHBIX TEXHOJIOTUHM | MPOLIeCCOB npodeccroHanb | KOHCTPYKTOPCKUM
Y CUCTEM,; yTIpaBJieHus], HOW obacTu pa3paboTtkam"”
TIporpamMMHbIe
CpeJCTBa, IK-4.3 IIpodeccuonans
a/IMUHVCTPHPOBA Bnageer HBIN
HUe criocobHocThiO | cranpgapt "Creiu
BBIUMC/TATESTBHBI K a7ucT 1o
X, 060CHOBaHHOM TeCTUPOBAHUIO B
MH(pOpMaLMOHHbI y BrIGOpY, obsactu
X IpOLIeCcoB, a TIPOEKTUPOBaHU | HWH(OPMAaLMOHHbI
Takxe Jpyrux 10 U BHEJPEHUIO X TeXHOJIOTH"
MIPOLIeCCoB CTIeL[aIbHBIX
rhpoBoi TeXHUUeCKUX U
9KOHOMMKM. NIPOrpaMMHO-
MaTeMaTHu4ecKy
X CPe/iCTB B
130paHHOMN
ripodeccroHatb
HOM obsiacTH
Twn 3a71au podeccHoHaIBHOM feATeTbHOCTH: OPTraHU3aLMOHHO-YTIPABIeHYeCKUH
- Marematnueckue | ITK-6 IIpodeccuonann
YmnpasneHue u Cnocoben IK-6.1. 3HaeT HBIN
pabotamu 1o aIrOPUTMUYECKU | COCTaB/SATh U MeTObI cranjapt "Crery
CO3[JaHUI0 e Mozieny, KOHTPO/IMPOBAT | opraHu3aLjun aJIUCT 110 HAy4YHO-
MIPOTrPaMMHBIX MIpOrpamMMBl, b IJIaH _ | paborsr B HCCIIe/|0BaTeTbCK
CHUCTEM U TporpaMMHbIe BBIMO/IHAEMON | gosleKTHBAX VM U1 OIIBITHO-
KOMIUIEKCOB. CUCTeMBI U paboTHl, paspaGorunkos | KOHCTPYKTOPCKHM
- KOMII/IEKCB, [1/IaHUPOBATh T10, pa3paboTkam"
MeHe)KMeHT MeTOZBI UX HEOOXOJMMBI® | yanpaB/ieHus
TIPOEKTOB B MIPOEKTUPOBaHUs | [is pa3BHTHSI IIpodeccuonans
obsactu Y peajii3alyy, BBINIOJTHEHUS METOZ0B 1 HBII cTaH/apT
MIPOrpaMMUPOBAaHU | CIIOCOOBI paboTel IIPOrPaMMHBIX «Menezxep 1o
su UT. MPOX3BO/CTBA, pecypcel, Cpe/CTB nH(GOPMAaLIMOHHBI
-aHa/u3 COTIPOBOXKZEHUS], | OLleHMBATh KOJUTeKTHBHOM M TeXHOJIOTHSIM»
PBIHKA HOBBIX 9KCIUlyaTallui U | pe3yJIbTaThl pa3paboTku
pellieHui B a/IMUHHCTPUPOBA | COOCTBEHHOM To. IIpodeccuonann
obnactu HUS B Pa3/IMUHbIX | paboThI HBIH CTaH/apT
HayKOeMKHX 00/1acTsIX, B TOM IK-6.2. YMmeer «PykoBoguTenn
TeXHOJIOTHH 1 quce B ACIIO/E30BATE pa3paboTku
NaKeToB MPOrpaMM | MeXXAUCLUILIHA X B NIPOrpaMMHOr0
JJ1s1 pelleHust PHBIX. npodeccHoHas obecrieueHus»
TIPUK/IaIHBIX Obnekramu HOIT
3a/au; HBO(beCCHOHanLH [IeATELHOCTH, Hpodnecail’onaﬂb
- O [leaTeIbHOCTH HBIN
[IpUMeHeHue MOT'YT OBITH cranjapt "Cucre
MeTO/I0B MMUTALIOHHbIE IIK-6.3. Mmeet MHBIM aHaUTUK"
MaTeMaTH4ecKoro | Mozenu HaBBIKH -
u CTIO>KHBIX KOJI/IEKTBHOM IIpodeccuonans
aJITOPUTMUYECKOTO | TIPOLIeCCOB paspaborku 10 HBIN
MO/ e/TMPOBaHUs yIIpaBJIeHus, cranjapt "Crienu
TIpY aHaIm3e MIpOrpaMMHbIe aJACT 10
TIPYK/IaJHbIX CpeJCTBa, TeCTUPOBaHUIO B
npobsiem; aZiMAHUCTPUPOBA obnactu
- HUe MH(OPMAaLIMOHHBI
WCII0/Ib30BaHUe BBIUMC/IHTE/TbHEI X TeXHOI0Tui"
6a30BbIX X,
MaTeMaTH4ecKux MH(pOpMaLIMOHHbI
3aza4 1 X IIPOLIeCCoB, a
MaTeMaTU4eCKUX TaKXKe JIPYTUxX




METO/IOB B
HayUHbIX
WCCIe/i0BaHNX;
WCII0/Ib30BaHKe
TeXHOJIOTHH U
KOMITbIOTEPHBIX
CHCTeM
yTipaB/ieHust
00BeKTaMu;
-[IpUMeHeHHe
MaTreMaTH4ecKHX
METO/IOB
3KOHOMHUKH,
aKTyapHO-
¢mHaHCOBOTO
aHa/M3a ¥ 3aliyThl
VH(popMaruy;

nponeccos

udpoBoi
5KOHOMHKH.

Insi bopMUpoBaHus BbillleyKa3aHHbIX KOMITeTeHLIUNA B paMKax AUCLIUIIMHbI

«PacriosHaBanue 06pa3oB»

NHTEPDAKTUBHOT'O OGY‘—IEHI/IHI

MIPUMEHSIIOTCS  CJIeYIOLIMEe METOJbl aKTHBHOIO/

- UITPOBOE TPOEKTUPOBaHHUE;

- TPYyNII0Basi KOHCYJ/IbTALUA.

1. CTPYKTYPA Y COJAEP)KAHUE ITPAKTUUECKOM YACTHU KYPCA

JIabopaTopHbIe padoThI

JIaboparopHasi padora Nel. Jloruueckue rooBosioMKH. (10 gac.)

JIabopaTopHas

padoTa

Ne2. [IIpoekTupoBaHWsi U pa3pabOTKu

9KCriepTHoU cucteMmsl. (10 yac.)

JIaboparopHasi padora Ne3. Cratrctuueckue mozienu. (12 vac.)

2. YHEBHO-METOJNYECKOE OBECIIEUHEHUE
CAMOCTOSTE/IbHON PABOTHI OB YUAROIIINXCH

YueOHO-MeTOIUUeCKOoe

obecrieuenue CaMOCTOSTE/TbHOM paboThI

oOyyaroIuxcss 10 AucHuriiHe «Ha3BaHue JUCLUTUTHHBI» TIPeACTaB/IeHO B
[Tpuno>kennu 1 v BK/ItOUaeT B ceOst:

l'IJIaH-l"pa(lJI/IK BBITIOJIHEHHUSI CaMOCTOSITe/IbHOM pa6OTbI 1o AuCuIvInHEe, B TOM
unc/ie IpuMepHbIE HOPMbI BDEMEHU Hd BBITIO/JTHEHHUE 110 KaXKAOMY 3d/JdHULO;



XapaKTepUCTUKa 3aZlaHUN [ijis CaMOCTOSITe/IbHOM paboThl 00yYaroImuxcsi |

MeTOJr4YeCKHe peKOMeH/ddllhH I10 UX BBIIIO/IHEHHIO;

TpeboBaHUS K

CaMOCTOSITe/IbHOU PabOTHI;

rnpeacTaB/1e€HHIO

nu

o opM/IeHHIO

pe3y/bTaToB

KPpUTEPHUH OLI€EHKHW BBITIOJTHEHHA CaMOCTOSITe/TbHOM pa60TbI.

3. KOHTPOJIb IOCTWXEHUSA IIEJIEM KYPCA

OueHouHbIe CpeCTBa -
No Koutponupyemsie Kogp! 1 sTamns! HaUMeHOBAHIe
W pazziesibl / TEMbI (hopmMupoBaHus -
JUCLIATITUHEI KOMITeTEeHI U TEKyL{H1H [POMEXyTOUHAsA
KOHTPOJIb aTTecTalusa
I1K-4,6 JIP-1 OK3aMeH
p 3HaeT (J1ab. paboTa 3auer
a3paboTKa CTPYKTYP
JTAHHBIX U MPOrpamm, Nel)
pellarolnX JIOTUYecKre JIP-1 Otuet 1o
1 T'O/IOBOJIOMKH. yMeeT (JTab. paboTa nabopaTopHO#
dopMUpOBaHUe TIPOCTHIX Nel) pabote
TUIAHOB AI7IS /IOCTHKEHUA JIP- 1 (J1a6. OTueT 1o
1[eJIEBBIX COCTOSTHUH. N
B/azieeT |pabora Nel) nabopatopHoi
pabore
I1K-4,6 JIP- 1 ODK3aMeH
3HaeT (JTab. paboTa 3auer
MeTozbI IO1CKa B Ne2)
TIPOCTPAHCTBE COCTOSTHUHN P-1 OT4eT 110
2 Iprmep yMeeT (JIab. paboTa nabopatopHoi
TIPOEKTUPOBAHUS U
pa3pabOTKH 3KCIIePTHOM Ne2) paGore
CUCTEMBI. JIP- 1 Otuert 10
Bnazeer |(JIab. pabota nabopaTopHO#
No2) pabote
I1IK-4,6 JIP-1 OK3aMeH
3HaeT (JIab. paboTa 3auer
Ncnonb3oBanue Ne3)
CTaTUCTUYECKUX JIP-1 Ortuer o
3. Mo/ieTet. yMeeT (JTab. paboTa nabopaTopHO#
OHTO/I0TUM B Ne3) pabote
WH)KeHepUX 3HaHWH. TTP- 1 OTueT 1o
Bnajeer |(JIa6. pabora nabopaTopHoOiA
Ne3) pabore
TurioBble KOHTPOJIbHBIE 3a/IaHUS, METOAUUECKHEe MaTepHaJbl, OTrpe/estolime
MpoLeAypbl OL€EHMBAHUS 3HAHUM, YMEHWW W HaBbIKOB W (WIHA) OIbITa

AedTe/IbHOCTHU, d TaKXKe KPHUTEPHUM M TI0KA3aTeJIH, HEO6XO,[[I/IM])IE AJIsd  OLleHKH

3HAHUH,

yMEHUH,

HAaBBLIKOB MW XdPdKTE€PU3YIOIIHUe

STallbl

(hopMHUpOBaHUsA



KOMITETeHIIUd B  TIpOI[ecCe  OCBOEHMS  00pa3oBaTe/NbHONM  MPOTrpaMMEl,
ripeficTaBsieHbl B [Ipunoxkenuu 2.

Bonpocel K 3K3aMeHy

- Pa3paboTka CTPYKTyp [AaHHBIX W TPOrpaMM, peLIaloIUX JIOTHUecKue
T'OJIOBOJIOMKH.

- ®opMupOBaHKe TIPOCTHIX IJIAHOB [I7IS JOCTU)KEHUS 11e/IeBbIX COCTOSTHUM.
- MeToapbl 1TOMCKa B MPOCTPAHCTBE COCTOSTHUMA.

- [Ipumep mpoeKTHPOBaHMUs U Pa3pabOTKU SKCITIEPTHON CUCTEMBI.

- HWcnonb3o0BaHUe CTaTUCTUYECKUX MOjiesiel.

- OHTOJIOTVM B UH)KEHEepPUH 3HAHUM.

4. CIIMCOK YUYEBHOW JINTEPATYPbI U UHO®OPMAIIIOHHO-
METOJNYECKOE OBECITEYHEHUME JUCIIUII/INHbI

OcHoBHas 1uTepaTrypa
(neuamHble u 31eKMPOHHbIE U30aHUs1)

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.

Jlono/IHUTe/IbHAsA JTUTepaTypa
(neuamHble u 31eKMPOHHbIE U30aHUs)

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

- Jlornueckuii 1oAxo/; K UCKyCCTBEHHOMY UHTe/IEKTY (OT MOZiaIbHOM
JIOTHUKH K JIOTHKe 0a3 AaHHbBIX). M.: Mup, 1998.

- bpartko W. IIporpammupoBanue Ha IIposiore s UCKyCCTBEHHOI'O
uHTesuiekTa. M.: Mup, 1990.

- I"aBpunoBa T., XopomeBckuii B. ba3bl 3HaHUI UHTe//IEKTYa/IbHBIX
cucteM. YueOHUK. - I3marensctBo: [Tutep, 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.



IInas-rpaduK BBINO/THEHHSA CAaMOCTOATE/TLHOW PadOTHI MO0 AMCIUII/THHE

Bup IIpumepHbIe
CaMOCTOATE/TbLHOM | HOPMbI BpeMeHH | opMa KOHTPOJIs
padoThI Ha BBINO/THEHHE
Pabota Haj
KOHCITEKTOM JIEKIIWH,
1 NMOAroTOBKA K 5 yac B He[l,.
nabopaTopHO#
pabote Nel

Ne
n/m

nabopaTopHas
pabora

Pabota Hax
KOHCITEKTOM JIEKIIHH,
2 MOATOTOBKA K 5 yac B He[,.
nabopaTopHO#
paboteNel

sabopaTopHas
pabora

Pabota Hax
KOHCITEKTOM JIEKIIHH,
3 MOATOTOBKA K 5 yac B HeJ.
nabopaTopHoii
pabote Ne2

nabopaTopHas
pabota

Pabora Hazx
KOHCITEKTOM JIEKIIHH,
4 MO/ITOTOBKA K 5 yac B He[,.
sabopaTopHOi
pabore Ne2

nabopaTopHas
pabota

Paborta Haf
KOHCITIEKTOM JIEKLIUH,
5 MOATrOTOBKA K 6 yac B He[,.
sabopaTopHOI
pabore Ne3

nabopatopHas
pabora

Pabota Hax
KOHCITEKTOM JIEKIIHH,
6 MOATrOTOBKA K 6 yac B He[,.
nabopaTopHO#
pabote Ne3

sabopaTopHas
pabora

ITogroroBka K
9K3aMeHy

27 yacoB OJK3aMeH

PekoMeHIaIIMH II0 CAMOCTOSITE/ ILHOH padoTe

CTYIE€HTOB

CamocTosiTenibHast paboTa CTyZIeHTOB COCTOWT M3 pellieHHs 3afiau, KOTOpbIe

341dl0TCA B TIpoLecce J'IEKL[I/II‘/JI " TIPOBEPAIOTCA B PAMKAX J'Ia60paTOprIX pa60T.



3ajjauu /i1 CaMOCTOATE/TLHOT0 PelIeHus

1. Paszpaborath riporpammy /ijisi peliieHust Ceflyroliei ToruuecKom 3a1aumn
(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.

(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. Pa3zpaboTaTh nporpamMmy Aisi peliieHus 3a7jaur 00 yCToNUMBbIX 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
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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. BbimosiHUTE niporpammy transform jijisi pacCMOTpeHHOM Ha JIeKI[UHY 33/lauk O
KyOMKax 1 MecTax B [IByX BapuaHTax, ucxogHom (legal_action) u
MoauduimpoBaHHoM (choose_action). CpaBHUTH MOTyUeHHbIe pellieHus: U
00BSICHUTE pa3HUIly. [IpuiyMaTh «C/I0)KHYIO» TIOCTAHOBKY 3a/laud 0 KyOUWKax U
MecCTax U BBIOTHUThL MPOrPaMMY Ijisl Hee TakyKe B /IByX BapHaHTaXx.

4. MoziepHU3UPOBaTh MporpaMMmy transform /st peiiieHust C/eAYIOMIUX TPeX
3ajau.

VMeeTcst MallivHa, Y KOTOPOM OIUH aKKyMYJISITOP @ U HECKOJIBKO PEruCTpoB Il, 12,
13, r4. MaivHa BBITOJTHSIET TOJIBKO YeThbIpe TUMa UHCTPYKLIUIA:

load, store, add, subtract.

B HavasbHOM COCTOSIHUM B peructpsl r1,r2,r3,r4 3aHeceHbl 3HaUeHUS:

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

[Tporpamma mo/mKHa CPOPMUPOBATh MOC/Ie0BaTeIbHOCTA KOMaH/ Jisl TOTO,
YTOOBI B 3aK/IFOUNTEILHOM COCTOSIHUU ObLTM 06ecrieueHbl Cie/IytoIe YCIO0BUS:

¢ (cl-c2)+(c3-c4) -> a
* 2(cl-c2)->a
® cl->a,cl+(c2-c3)->rl, c2-c3 ->r2.

5. JomosauTk nporpammy ANALOGY /151 TOoro, 4To0Obl peIiuTh TPH 3a/iauu C
JIAaHHBIMU Ha PUC.
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7. PellinTh 3ajauy 0 MHCCHOHEPaX ¥ KaHHMbasax.

(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.

(BapuaHnr 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. Peliith 3a/1auy 0 HaBOJHEHUU U 5 CYNIPYKECKUX 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
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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. PemmTs 3a/1auy o cocyzax (8,5,4) ¢ ucrob30BaHMeM HeONTUMU3UPOBAHHOTO
BapvaHTa ITPorpaMMbl, pa306paHHOM Ha JIEKIIUW, ¥ HAUTH caMmoe KOPOTKOe
peliieHue.

10. Ipuaymats Gopmanuzanuio ¢ Apyrum xogom tuna fill_empty_transfer (V=2
C2+V1) mod C1) 1 npo/ieMOHCTPUPOBATh pellieHue /s 3ajaun (8,5,4).

11. TIp¥MeHUTH MOAXO[, PEaU3YIOLIUU METO/, MObeMa Ha BEPLIVHY, K PeLeHUI0
3aJjauu O BOJIKe, Ko3e U KamycTe. CpaBHUTBH pe3y/ibTaThl CO CyuyaeM, KOrJa
WCII0/Ib3yeTCsl MIOMCK B I1yOuHY.

12. TIpumenuTs solve_best K 3aziade 1) 0 Bo/Ke, KO3e 1 KarycTe U 2) 0 PeBHUBBIX
My>XbsiX. CpaBHUTb pe3y/bTathbl ¢ BapuanTtoM hill_climb.

13. Pa3paboTaTh U MPoJjeMOHCTPUPBATh PaboTy peiiaTesis solve_bfs.

14. OnpefieiUTh aBTOMAThI, KOTOPbIe MPUHUMALOT SI3bIKK ab*c, a’Anb/n .

15. Pa3pabrarb nHTepripeTaTop MamyH ThIOpUHTa ¥ IPOJEeMOHCTPUPOBAThH ee
paboTy Ha MpuMepe MallIMHbI, KOTOPast BBITIONHSIET apu(MeTHUeCKyI0 Orepariyio
C/I0KeHus1 AByX umcen. Ha neHTe cHauasa cjiaraeMble B BU/Ie COOTBETCTBYIOLLETO
Habopa euHULI, pa3/ie/ieHHbIe HyJ/ieM (BCe OCTa/llbHOe 3aTl0/IHEHO HYJISIMU).
CuuThIBatoI1[asi/3aMMChIBatoIasi TOJI0BKA HAaXOIUTCS Ha/Jl TIePBOM e[UHULIeN
NepBoro ciaaraeMoro. B 3ak/irounTenbHbI MOMEHT Ha JieHTe KOJIMYeCTBO e/IUHHULI,
COOTBTETCTBYHOLee cyMMe. CUMThIBarOLL[asi/3aMyChIBaroLasi F0JI0BKAa HaXOAUTCS
Ha/J| TIepPBOM eJVHULIEN CyMMBI.

16. Knuenr clientl umeet npoduns p1=(c1,f1,y1) u nonyuyaeT oT 3KCHIepTHON

cucTeMbl OTBeT al, a client2 -- p2= (c2,f2,y2) u a2. [loka3atb, uto eciu pl\leq p2,

Tto al \leq a2.



Ko u ¢popmynupoBka

JTansl (l)OpMI/IPOBaHI/IH KOMIIEeTEHIIUHN

KOMIIeTeHI[UH!
I1IK-4 3paer OCHOBBI pabOThI B COCTaBe Hay4YHO-UCC/Ie0BATETbCKOTO
CrniocobeH K 000CHOBaHHOMY Y TIPOU3BO/ICTBEHHOT'O KOJIJIEKTHBA
BLIOODY, POEKTHUPOBAHUIO U

WCII0/1b30BaTh OpPraHrW3alMOHHO-yIIpaBIeHYecKue
BHE/IPeHUIO Criel[aJibHbIX o "

YMeeT |HaBBIKU B MPo(eCcCrOHaNBHOM U COLIMATLHOM

TeXHUYEeCKUX U

JlesATe/IbHOCTH
TIPOrpaMMHO-
MareMaTuuecKux CpefCTB B OpraHr3alfMOHHO-YIIPpaB/I€HYeCKMMH HABbBIKAMU pa6OTbI
n30paHHOU Biazieet |B coCTaBe HAyYHO-MCC/IE€[0BATE/IECKOIO 1
HpOd)ECCI/IOHaHLHOﬁ objactu TMPOMU3BOACTBEHHOI'O KOJ/IJIEKTUBA
[TIK-6 3Haer OCHOBBI COCTABJIEHUSI TJITAHOB PabOThHI C yUETOM PeCypCOB
CriocobeH coCTaB/IsiTh U -

COCTaBJISATh U KOHTPOIMPOBATH I1/1aH BBITIOJIHIEMOU
KOHTPOJIMPOBATH I/IaH YMmeer paBoTsI
BBITIO/THSIEMOM PabOTHI,
IJIAHUPOBATh HEOGXO,Z[I/IMLIE CII0COOHOCTBIO COCTABJISITEL U KOHTPOJIMPOBATH I1/IaH
[T BBITIOJTHeHUSA pa60TbI BBITIO/THSIEMOI pHGOTbI, IJIAaHUPOBATh HEOGXOAI/IMBIE AJIA
pecypcol, OLIeHUBAThb Bnazieer |BbINOIHeHUs! pabOTbI peCcypChl, OLleHUBaTh Pe3y/IbTaThl
pesy/bTaThl COGCTBEHHOM COOCTBEHHOM PabOTHI
paboThI

HIkana OLl€eHUBAHUA YPOBHA Cq)OpMI/IPOBaHHOCTH KOMHGTEH“I/II‘/’I

Kop u popmyupoBka Jrtansl GopMHUPOBaHHUS KPUTepHH MOKa3aTe/n Bannsl
KOMITeTeHI|UH KOMITeTeHI{UH

T1IK-4 3HaeT OCHOBBI Tripe/icTaBsieHue 00 3HaHHe OCHOB 45-64
Criocoben K KOHOMHUECKHUX OCHOBax 5KOHOMMKH

3HaHWH B KOHOMHUECKUX
000CHOBaHHOMY o

pa3nnuHbIX cepax | 3HaHUH
BBIOODY, KU3He/lesiTeIbHOCTH
TPOEKTUPOBAHUIO U | ymeeT aHa/M31UpOBaTh yMeHue yMeHue co3faBath | 65-79
BHe/IPEHUIO0 5KOHOMHYeCKHe aHa/MM31MpoBaTh alrOpPUTMBI U
CITeLMaTbHBIX TI0Ka3aTesu _ | oxoHOMHUecKue TporpaMMHbIe
TEXHIIECKHX N ripodecCOHaILHON | TIOKa3aTenu TPOAYKTHI C

JlesITe/IbHOCTH ripod)eCCOHAILHON | yueTOM aHaM3a
[IpOrpaMMHO- JlesITeIbHOCTH KOHOMHUECKHUX
MaTeMaTH4YeCKHX TIoKa3aresiel
CpeacTB B BJla/leeT | HaBbIKAMU NpyUMeHeHue cucTemMaThUyecKoe 80-100
130paHHOM UCII0/Ib30BaHUs HaBLIKOB NpUMeHeHHe
1poheCCHOHATBHOM SKOHOMHUUECKHX WCII0/Ib30BaHUs HaBBIKOB

6 3HaHUH B 5KOHOMHUECKHUX ripodecCHOHaNIbHO

obsacTu pa3nuuHbIX cepax | 3HAHWUU Vi paboTBI C yueTom

JKU3HeZesTeIbHOCTH aHanmsa

KOHOMHUECKHUX
roKasaTesieit

TIK-6 3HaeT OCHOBBI [IPaBOBBIX nipeficTaBjieHye 00 | 3HaHME OCHOB 45-64
Criocoben 3HaHUH B OCHOBax TPaBOBbIX | TIpaBOBe/ieHUs

pa3nuuHbIX cepax | 3HAHWU
COCTaB/IATE 1 JKU3He e TeIbHOCTH




KOHTpPOJIMPOBATh yMmeeT aHa/IM3upOBaTh yMeHHe yMeHHe CO3/iaBaTh 65-79
[I/IaH BBITOJIHSEMOL ripodecCHOHabHBIE | AHATM3UPOBAThH aJITOPUTMBI U
60ThI TIOKasaTeu C TOKasaTeu _ | mporpammHbIe

pa ’ YUeToM IPaBOBbIX npoecCUOHANBHON | TIPOAYKTHI C

[/IaHMpOBAaTh 3HAHMIA JeATe/IbHOCTH C YUETOM TMPABOBBIX

HeoOX0ouMbIe IS Y4eTOM TIPaBOBBIX 3HaHUM

BBITTO/THEeHUSA 3HaHWH

p aboThI pecypcel, BJlaJieeT | HaBbIKAMU [pUMeHeHue cucTemMaTUyecKoe 80-100

OI[eHHBATH MCIIONb30BAHMA HaBBIKOB TIpUMeHeHHe

TIPaBOBBIX 3HAHWM B | UCMO/Ib30BaHUs HaBLIKOB

Pe3y/IbTaThI . pasnMuHbIX cepax | NMPaBOBLIX 3HAHUU npoeccroHanbHO

coOCTBeHHOM YKU3HEJEeATeTbHOCTH i paboTBI C yueTom

pa6OTLI aHa/M3a MpaBOBbIX
T10C/eCTBUH

KOHTPOJ/IbBHO-USMEPUTEJ/IbHBIE MATEPUA/JIBI
Bonpocsl K 3k3aMeHy

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).

(ii) 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>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 is 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 1713 3

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.

0N
-



9. Starting at the circled cell, each jump number indicates 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).

34131

333G2

31223

42333

41432
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