MMHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIMNA
(benepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BICIIET0 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (hpeaepaibHbIN YHUBEPCUTET»
(ABDY)

=)

ObPA3TE,
a“g,pauoaars,,bp:u,_‘;
S panbHb; %,

COT'JIACOBAHO Y TRER ¥
PykoBoautens OI1 HupexTop-ic:
I'yzeB ML.A. ' AlLA.

== :
(HO):[HI/I%S/u (®UO) (moamuce)

PABOYAS TIPOTPAMMA JUCIIAITIJIMHBI

Cucremsbl HCKYCCTBCHHOI'0 HHTCJ/IJIEKTA
Hanpasaenne noarorosxu 09.03.03 Ipukiaaxnas uadpopmaTuka
(Ipuknagnas nHGOpMATHKA B KOMIBIOTEPHOM JH3aliHE)
®opMa NOArOTOBKU OYHAsI

Kypc 4 cemectp 7

JIEKIIMM Yac.
MpaKTUYECKUE 3aHAThs 34 yac.
nmabopaTopHbIe paboThI 34 Jac.

B TOM YHCIIE ¢ ucnojb3oBanueM MAO Jsek. / np., 1a0.

BCET0 YacOB ayIUTOPHOI HATPY3KH Yac.

B TOM 4YHCJE C UCIOJIb30BaHneM MAQO

camocTtosiTenbHas pabota 112 yac.

B TOM YHCJIC Ha ITOJITOTOBKY K 9K3aMeHy 36 dac.
KOHTPOJbHbIE PabOTHI (KOJIHMYECTBO)

KypcoBasi paboTa/KypCcoBOil IPOEKT CeMeCTp

3a4€T CEMECTPhI
9K3aMeH 7 CEeMECTP

Pabouas mporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusIMH DeneparbHOro rocyJapcTBEHHOTO
00pa3oBaTebHOTO CTAaHAApPTa MO HanparieHHo noarotoBku 09.03.03 Ilpuknagnas wHPOpPMATHKA
YTBEPKICHHOTO TpuKazoM MuHucTepcTBa oOpa3oBanus 1 Hayku PD ot 19 centsiops 2017 r. Ne 922 (c

U3MCHCHUAIMHU U ,I[OHOJ'IHCHI/IS[MI/I).

PabGogas mporpamma oOCyKIeHa Ha 3acelaHud JerapTaMeHTa MaTeMaTHYeCKOrO0 M KOMIILIOTEPHOTO

MmoaenupoBanus npotokon NelO ot « 25 » mapra 2022r.

Jupexrop nenapraMenTa MaTeMaTHIECKOTO M KOMIIBIOTEPHOT0 MoAeupoBaHus Cymenko A.A.
CocraBurenu: accuctent Kysnernos K.C.

BnanuBocTok
2022



O0opoTHas cTopoHa TUTYJIbHOrO JiucTa PILJ]

|. Padouan InporpamMma nepecMOTpeHa Ha 3aCCAaHUU JelapTaMeHTAa:

[IpoTokoma oT « » 20 r. Ne

Jupekrop nenaprameHTa

(moamucek) (1.0. damunus)

1. PaGouas IporpaMmma nepecMOTpeHa Ha 3aCeJaHUH JenapTaMeHTa.

IIpoTokoi OT « » 20 1. Ne

Jupekrop nenaprameHTa

(moamucek) (1.0. damunus)

I11. Paboyas mporpamMMa nepecMOTpPeHA HA 3aceIaHNH JeNapTaMeHTa.

[IpoTokom oT « » 20 r. Ne

JupekTop nenapraMeHTa

(moamnuce) (1.0. ®amunus)

V. Pabouass mporpamMmma nepecMOTpeHA HA 3aceJaHUH JeNapTaMeHTAa:

[IpoTokom oT « » 20 r. Ne

JupekTop nenapraMeHTa

(moamuce) (1.0. ®amunus)



AHHOTAIIUA

Pabouass  mporpamma  gucummiauHbl  «OCHOBBI ~ UHGOPMATUKA |
IpOrpaMMHUpPOBaHUsA» pa3paboTaHa Uil CTyAeHToB mnpoduis «[Ipuxnagnas
uHpopMaTUKa B KOMIIBIOTEpHOM JAu3aiiHe» mo Hampasienuro 09.03.03
«[Ipuknannas nuapopMaTuka».

HckycCTBEHHBI MHTEIJIEKT — 3Ta MeTaopa MMHUTALMU YEJIOBEUYECKOIO
pa3dyMa C HCHOJIb30BAHMEM CO3/1aBAEMbIX YEJIOBEKOM YCTPOMCTB. B HaydHOU
JaUTepaType U yuyeOHMKaX 3Ta 00JacThb ONpEAEIsAeTCs KaKk HalpaBJICHUE, B paMKax
KOTOPOTO M3y4aloTCs U Pa3padaThIBAIOTCS MHTEIUIEKTYaIbHbIE ar€HThI, CTIOCOOHBIE
(YyHKIMOHUPOBATh BO BHEIITHUX CPe/lax U JOOMBATHCS MOCTABJICHHBIX NIEPE]l HUMH
nene. B pamkax 3TOro Hay4yHOrO HAIPaBJICHUS MCCIEIOBAaHUA BEIyTCS 10
pa3HBIM pa3fiesiaM, KOTOpbIE 3a4acTyl0 BeCbMa C1a00 HHTErPUPOBAHBI.

K BaxHedmmm pazgenam JUCLHUIUIMHBL  OTHOCATCS — aBTOMATH3aLUs
pacCyXJeHUW, TMpEACTaBICHUE M  UCIHOJb30BaHUE (MHXKEHEpUs) 3HaHHH,
IUIAHUPOBAHWE JEHCTBUA W COCTABJICHHME pACHNUCaHUK, OOyYeHHE MAIluH,
B3aMMOJICHCTBHE Ha ECTECTBEHHOM SI3bIKE, BOCIPUSATUE OKpPYKaroIlel 00CTaHOBKH,
yIOpaBJICHHE JABWKEHUEM, MaHUIYJIMpPOBaHHE NpeaMeramMu. B pamkax Kypca
OPOBOAUTCA KpaTKoe OOCYKJIEHHE HEKOTOPBIX OCHOBHBIX pa3iesioB. YIop
JieNaeTcsl Ha CaMOCTOSATEIbHBbIE pa3padOTKM Ha OCHOBE BBICOKOYPOBHEBOM
IPUPOABI JJOTUYECKOTO TPOrPAMMUPOBAHMSL.

[IproOpereHHble 3HAHMS U OCBOCHHBIE HAaBBIKM MOTYT HCIIOJb30BaThCS B
JNanbHEHIIeM TOATOTOBKE  JUIUIOMHBIX paboOT, a Takke B MPaKTUYECKOU
JNEATEIIBHOCTH MPH CO3aAHUU CIIOKHBIX CUCTEM.

B mpouecce wn3yueHus JaHHOINO Kypca CTYIEHThl JIOJDKHBI OBJIQJETh
0a30BbIMM 3HAHUSIMU B OOJIACTU CHCTEM HCKYCCTBEHHOIO WHTEJUIEKTa U
YCOBEPILIEHCTBOBATh CBOM HABBIKM B PEIICHUH IPUKIAJHBIX MaTEMaTHYECKHX
3aJa4, B pa3pabdOTKe aJiropuTMOB U peaNu3aldd HX B BHJAE MNPOTOTUIIOB
nporpamMm. B pe3ynbrare u3ydeHHMs JAHHOIO Kypca CTYIAEHTHl JIOJKHBI
IpUOOPECTH HABBIKU U YMEHHS, PACUIUPUTDH SPYIULMIO B 00JIaCTH COBPEMEHHBIX

METO/I0B Pa3pabOTKH MPOrPAMMHBIX CHCTEM.



Ieab u3ydeHus Kypca SBISICTCS OCBOCHHE 0Oa3MCHBIX OCHOB CHCTEM
UCKYCCTBCHHOT'O MHTEIIICKTA, a TAK)Ke MPUOOPETCHHE HABBIKOB pa3pa0dOTKH
IIPOrpamMMm, IEMOHCTPUPYIONMIUX YMEHHE PEIlaTh «MHTC/UICKTYaIbHBIC) 3aJa4H.

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. ®opMUpOBaHHE TMPEACTABICHUN O BO3MOXXHOCTSIX W OIPAaHUYCHHUSIX
TEXHOJIOTHA, TPUMCHSAEMBIX IPU CO3JaHUU MHTCIUICKTYaIbHBIX ar¢HTOB.

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

HpO(l)eCCI/IOHaJIBHBIG KOMIICTCHIIH (BHCMGHTBI KOMHGTGHI.[PIﬁ):

Kox u popmynpoBka Aranbl pOPMUPOBAHMS KOMIIETEHIUN

KOMIIETEHIIHH
OIlK-4 3HaeT OCHOBBI PabOTHI B COCTABE HAYYHO-
Crniocoben HCCJIEIOBATEIBCKOTO ¥ IPOU3BOACTBEHHOIO
y4acTBOBATh B KOJIJIEKTHBA
paspabotke yMeeT UCITIOJIb30BATh OPraHU3al[MOHHO-YIIPaBIeHYECKHE
CTaHAapTOB, HOPM 1 HaBBIKH B TPO(ECCHOHATBHON U COIHATBHOM
TIpaBuiI, a TAKKe JEATENLHOCTH
TEXHUYECKOM

BIIAJIEET OpraHM3alMOHHO-YIIPABJIEHYECKUMH HABBIKAMU

JTOKYMEHTALUH,

pa60TI>I B COCTAaBC HAYUYHO-HUCCICAOBATCIBCKOTO U

CBSI3aHHOM C
. [POM3BOJICTBEHHOIO KOJUIEKTUBA
npo¢eCcCuOHAITBHON
eI TETbHOCTBIO
OIIK-7 3HaeT OCHOBBI COCTABJICHUS TIJIAHOB Pa0OTHI C Y4ETOM
Cnocoben pecypcoB
paspabatbiBath yMeeT COCTABJIATH U KOHTPOJIMPOBATH IUIAH BHITOIHAEMOM
aJITOPUTMBI U paGoThi
[POTPaMMBI,
BJIAJIEET CIIOCOOHOCTBIO COCTABIIATL U KOHTPOJUPOBATH TIJIaH

HPHUTOHBIE JUIS N

BBINOJIHAEMON PabOTHI, INIAHUPOBATH HEOOXOUMBIE
MPAKTUYECKOTO

JIJIsL BBIIIOJTHEHUS PAOOTHI PECYPCHI, OLIEHUBATH
PUMEHEHHUS

pe3ynbTaThl COOCTBEHHOM pabOTHI




Jnis popmMupoBaHUS BBIINIEYKA3aHHBIX KOMIIETEHIIMI B paMKaxX TUCHUIUIAHBI
«CucTeMbl HCKYCCTBEHHOIO HWHTEJUIEKTa» HMPUMEHSIOTCS CIEAYIOIIHE METOJbI
aAKTUBHOTO/ HIHTEPAKTUBHOTO OOyUYEHUS:

- UITPOBOE NIPOECKTUPOBAHNE;

- I'PYyHIIoBasg KOHCYJIbTAallHA.

1. CTPYKTYPA U COJIEP)KAHUE ITPAKTUYECKOM YACTHU KYPCA

JlaGopaTopHbie padoThI
JlabGopaTopHnasi padora Nel. Jlornueckue roysoBojaomku. (12 ygac.)
Jlabopatopuasi padora Ne2. IlpoektupoBaHuss U pa3pabOTKu
AKCTIEPTHOM cucTeMsl. (12 yac.)

JlabopaTtopuasi pa6ora Ne3d. Craructuueckue mojend. (12 yac.)

2. YYHEBHO-METOAUYECKOE OBECIHEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOyuaroluxcs 1o aucuuiuinHe «Ha3aHue AUCUMIUIMHBIY TNPEACTABICHO B
[Tpunoxenuu 1 u BKIIIO4YaeT B ceOs:

IUTaH-Tpa(UK BBIMOJIHEHUSI CAMOCTOSITENIbHOM paboThI MO AUCLUHUILIIMHE, B TOM
Yuclie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJTHEHHE 110 KaXXI0MY 33JIaHUIO;

XapaKTEePUCTHKA 3aJaHUW ISl CaMOCTOSATEIBHON paboThl OOyYarOIIMXCS U
METOUYECKIE PEKOMEH/IAINHY IO UX BBITTOJIHEHUIO;

TpeOOBaHMSI K  TPEACTAaBICHUIO W O(QOPMIIGHHIO  pPE3YyJbTAaTOB
CaMOCTOATENbHON pabOTHI;

KPUTEPUU OLIEHKH BBIIIOJIHEHUSI CAMOCTOSITEIbHOU PabOThlI.

3. KOHTPO.Ib JOCTHXXEHUS IEJEA KYPCA

OneHouHbIE CpENICTBA -

No Kontpomupyemsie Kopmp! u starmsr HANMCHOBAHIC
i pasziensl / TeMbl ¢dbopmupoBaHus
JIUCIIUILIUHBI KOMIIETEHIUHA TEKyImuH IIPOMEXYTOIHAL
KOHTPOJIb aTTecranus
Pazpabotka cTpykTyp OIIK-4; JIP-1 YO-4 (9x3aMeH)

3HaACT

JAHHBIX U IPOTPAMM, OIIK-7 (JIab. pabota



pemaromux JOTrM4CeCKUc
T'OJIOBOJIOMKH.

Nel)

JIP-1 Ortuer o
(OpMHPOBAHUE NIPOCTHIX yMmeeT (JIa6. pabota nabopaTopHOI
IUIAHOB JUIS IOCTHIKCHHA Nol) paGore
L[EJIEBBIX COCTOSIHUM.
JIP- 1 (JIab. Otyet no
Biageer pabdota Nel) n1abopaTopHOii
pabore
OIIK-4, JIP-1 YO-4 (3x3amMeH)
OIIK-7 3Haer (JIa6. pabota
MeTtonabI IIOUCKA B Ne2)
Eizc;g;mme COCTOSTHUI P- 1 OTHer 116 U
2 yMeeT (JIab. pabota nabopaTtopHoOi
NPOCKTHPOBAHHA 1 Ne2) AGoTe
pa3paboTKu YKCIIEPTHON P
CUCTEMBI. JIP-1 Ortuer no
Brnageer (JIab. pabota nabopaTopHOI
No2) pabote
OIIK-4; JIP-1 YO-4 (9x3ameH)
OIIK-7 |3Haer (JTa6. pabota
Hcnonb3oBanue Ne3)
CTaTUCTUYECKUX JIP-1 Otuer no
3. MOJICIICH. yMmeeT (JIa6. pabota nabopaTopHOI
OHTOJIOTHH B Ne3) pabote
WH)XCHEPUU 3HAHUMU. JIP- 1 Or4er 1o
Binazaeer |(JIab. pabora nabopaTopHOI
No3) pabore

Tumnosbie KOHTPOJIBHBIC 3alaHHA, MCTOAUYCCKHUEC MAaTCPUAJIbI, OITPCACIIATONINC

ACATCIIbHOCTH, a TaKXC KPHUTCPpHUHU H II0KA3aTClIu, HCO6XOI[I/IMI>IC JJIA OLCHKH

MPOLEAYPHl  OLICHUBAHUS
3HAHWM, YMEHWM, HABBIKOB
KOMIIETEHIIMK B MpOLECcCce

3HAHMH,

U XapaKTepHU3YIOIINe

OCBOCHUA

npeacrasiieHsl B [Ipunoxennn 2.

— PazpaboTka CTPyKTyp JaHHBIX W TPOTPaMM, PEIHIAONINX JIOTUYECKUE

I'OJIOBOJIOMKH.

oOpazoBaTenbHON

Bomnpocsl k 3k3aMeny

OTaIllbl

YyMEHUH W HaBBIKOB H (WJM) OIbITA

- (DOPMI/IpOBaHI/Ie IMPOCTHIX INIAHOB IJIA JOCTHIKCHHUSA LCIICBBIX COCTOSIHUH.

— MeToabl orcKa B MIPOCTPAHCTBE COCTOSTHUM.

— Tlpumep mpoeKTHUPOBAaHUS U PA3PAOOTKHU IKCIIEPTHOU CUCTEMBI.

— MHcmonp3oBaHue CTATUCTUYECKUX MOJIEIIEN.

— OHTONOrNY B MH)KEHEPUU 3HAHUM.

dbopmHpoBaHUS
POTPaMMBI,



4. CHHUCOK YYEBHOM JIUTEPATYPBI U TH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepatypa
(neuammvie u snexmponnvie uzoanus)

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.

JlonoJiHUTeIbHAS JIUTepaTypa
(neuammwvie u snexmponnvie uzoanus)

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

— Jlornyeckuii moaXoa K ICKYCCTBEHHOMY MHTEIJIEKTY (OT MOJAIbHON
JIOTHKY K JIOTHKe 0a3 naHHbIX). M.: Mup, 1998.

- bparko U. IIporpamMmmupoBanue Ha [Iponore mist ICKyCCTBEHHOTO
uHTesekta. M.: Mup, 1990.

- I'aBpuiioBa T., XopoweBckuii B. ba3bl 3HaHUI MHTEIUIEKTYyaJlIbHBIX
cucteM. YueOHuk. - U3narensctBo: [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. Atrtificial 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.



MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EJIEPALINN
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHMs

«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHbBIX HAYK

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOLHINXCA

IO AUCHUIIIIMHEC «CuceremMsbl HCKYCCTBEHHOI'0 HHTEJJIEKTA>

Hanpagyienune noarorosxu 09.03.03 MMpuknagnas uudopmaruka
npodmwis «[IpuknanHas HHPOPMATHKA B KOMIIBIOTEPHOM AU3aiiHe»
®opMa NOATOTOBKHU OYHASA

BaaauBocTok
2020



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 Han
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 TPOBEPSIOTCS B paMKax J1abopaTopHBIX paboT.



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 juist paccMOTpeHHOM Ha JIEKIIUU 33/1a4U 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 IIPpOrpaMmy JJIs1 HCC TAKXKC B IBYX 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,r4 3aHECEHbI 3HAYCHMUS:

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.
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7. PemmuTh 3aja4y 0 MUCCHOHEPAX 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. Pemuthb 3a/1a4y 0 HABOJHEHUH 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


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 IpPOrpaMMbl, pa300paHHON Ha JIEKIIMHU, U HAWTH CaMO€ KOPOTKOE
pelIeHHe.

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

11. [IpuMeHUTH MOAXOM, PEATUIYIOIINI METOJI OIbEMAa Ha BEPUIUHY, 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 KaIrycTe U 2) O PEBHUBBIX
MyKbsiX. CpaBHUTH pe3yibTaThl ¢ BapuantoM hill climb.

13. Pa3paboTaTh 1 IpOAEMOHCTPUPBATH paboTy peraTens solve bfs.

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

15. Pa3zpabrarh uHTEpIIpETATOpP MAlIMH THIOPUHIA U TPOJEMOHCTPUPOBATH €€
paboTy Ha IpUMEpE MAILIMHBL, KOTOPas BHINOJIHAET apUPMETUUECKYIO OTIEPALIIIO
CJIOKEHUS ABYX uucell. Ha jeHTe cHadana ciiaraeMple B BUJE COOTBETCTBYIOLIETO
HaOOpa eUHUILL, pa3ZiesICHHbIE HyJIEM (BCE OCTaIbHOE 3aII0JHEHO HYJISIMU).
CunTbIBarOIas/3aM1ChIBAIOIIAS TOJIOBKA HAXOJUTCS HAJl IEPBOM €IMHULIEH
NIEPBOTO CJIAraeMoro. B 3akiounTeNnbHbI 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 sxcriepTHOU

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
KOMIIeTeHIIUH
OIIK-4 3naer OCHOBHI pa0OThI B COCTaBE HAYYHO-UCCIIE0BATEIBLCKOTO
CrnocoGeH y4acTBOBaTh B Y TIPOU3BOJICTBEHHOI'O KOJIJIEKTHUBA
pa3paboTKe CTaHIapTOB,
UCII0JIH30BaTh OPraHU3al[MOHHO-YIIPABICHUECKUE
HOPM U TPaBUJI, a TAKKE . .
9 YMmeer |HaBBIKM B IpodeCCHOHAIBHON U COLUATbHON
TEXHUYECKOMN
. JIeATETbHOCTH
JIOKYMEHTAIH, CBSI3aHHOM ¢
npogeccHoHaTbHOI OpraHU3aIMOHHO-YIIPABIEHYECKUMU HaBbIKAMH PaOOTHI
JESITEJIbHOCThIO BHaI[CGT B COCTAaBC HAYUYHO-HUCCICAOBATCILCKOTO U
MIPOU3BOJICTBEHHOT'O KOJUIEKTUBA
OIIK-7 3HaeT OCHOBBI COCTABJICHHS IIJIAHOB PabOTHI C Y4ETOM PECYPCOB
CrniocobeH pa3pabaTbIBaTh -
COCTaBJISITh M KOHTPOJIUPOBATH IUIaH BHITOIHAEMON
AITOPUTMBI U IPOTPAMMBI, | Y MEET
paboThI
MIPUTO/IHBIE TS
IPaKTHYECKOTO IPHMEHEHHUS CIIOCOOHOCTBIO COCTABIISATh U KOHTPOJIMPOBATH TUIaH
Brazeer BBITIOJTHSEMOW PabOThI, TNIAHUPOBATH HEOOXOUMBIC JIJIsI
BBITIOJTHEHUS paOOThI PECYPCHI, OLIEHUBATH PE3YyIbTaThl
cOOCTBEHHOI pabOThI

IIkaJsia oueHuBaHusI YPOBHA ¢HOPMHUPOBAHHOCTH KOMIIETEHIUM

Kon u ¢popmyimposka Jrtansl GopMUPOBAHUSA KpHUTepHH moKa3aTeJin Bansl
KOMITeTeHI[AH KOMITeTeHI[HH
OIIK-4 3HACT OCHOBBI npejCTaBiICHUEe 00 | 3HAHHME OCHOB 45-64
Criocoben SKOHOMHUYECKUX OCHOBax 9KOHOMHKH
3HAHUI B SKOHOMHYECKUX
Y4aCTBOBAThH B o
pa3nuuHbIX chepax | 3HAHUM
paspabotke KU3HENEATENbHOCTH
CTaHAapTOB, HOPM yMeeT aHaIIM3UPOBATh yMeHUe yMeHHe co3gaBatk | 65-79
Y TIPaBUJI, a TAKXKE IKOHOMHYECKHE aHaIM3UPOBAThH ANTOPUTMBI U
TeXHUYECKO MOKa3aTenu IKOHOMHUYECKHE MPOrpaMMHbBIE
npodeccHoHANBHON | ToKa3aTesn MPOJYKTBI C
JIOKYMEHTAINH, .

N JIeSTEIbHOCTH podeCCHOHANBLHON | YIeTOM aHallnu3a
CBA3aHHOU C JeSITeIbHOCTH 9KOHOMHUYECKUX
HpO(beCCHOHaJ’IBHOﬁ okazareJsieil
NeITeNbHOCTHIO BJIaJICeT | HABBIKAMU NpUMEHEHUE CHUCTEMATHUYECKOE 80-100

HCIIOJIb30BaHUS HABBIKOB MIPUMEHEHUE

SKOHOMHUYECKUX UCIIOJIb30BaAHHSI HABBIKOB

3HAHUM B SKOHOMUYECKHUX npodeccrnoHaTbHOM

pa3uYHbIX cepax | 3HAHHIA paboThI ¢ y4eTOM

KU3HEACATETLHOCTH aHanu3a

9KOHOMHUYECKHX
roKasareJsei

OIIK-7 3HAeT OCHOBBI IIPABOBBIX MpeJICTaBICHUE 00 3HaHHE OCHOB 45-64
Criocoben 3HAHUI B OCHOBAX IPABOBBIX | IPABOBEICHHUS

pa3MYHBIX cepax | 3HAHUM
pa3zpabaThIBaTh

JKU3HENICATCITbHOCTH
AJITOPUTMBI 1 yMeeT aHAIM3UPOBATh yMeHHe YMEHHE CO3/1aBaTh 65-79
pOorpamMmel, npodecCHOHABHBIE | aHAJIM3HPOBATH ANTOPUTMBI 1
MIPUTOTHBIE TSI OKa3aTesn C MOKa3aTe/Iu MPOrpaMMHBIE
TIPAKTHYECKOTO YHETOM MPaBOBbIX npoeCCHOHAIBHON | MPOMXYKTHI C

3HAHUT JESITETIBHOCTH C YYETOM IPABOBBIX
MMPUMCHCHUA .

YYETOM IPABOBBIX 3HaHUM
3HaAHUH




BIaJEET | HaBBLIKAMHU MIPUMEHEHUE CHUCTEMAaTUYECKOE 80-100

UCIIOJIB30BaHUS HaBBIKOB IpUMECHEHUE
NPaBOBBIX 3HAHUH B | HCIIOJIb30BAHUS HaBBHIKOB
pa3nuYHBIX cepax | MPaBOBBIX 3HAHUI npodeccCHOHATBHOM
KHU3HEIEATSIbHOCTH PaboTHI C y4eTOM

aHaJIN3a IMPaBOBBIX
MHOCJIEACTBUI

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbI
Bonpocs! k 3k3amMeny

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: (Pish, (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>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 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 17 133

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.
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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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