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MHUHOBPHAYKHN POCCUH
YacTHoe o0pa3oBaTe/ibHOE YUpe:KIeHne
BbICIIEro 00pa3oBaHusi «MeKIyHApPOAHbII HHCTUTYT PbIHKA)»
(MOY BO «MUP»)
Kadenpa napopManmoHHBIX CUCTEM U KOMIIBIOTEPHBIX TEXHOIOTHIMA

BOHpOCBI AJI MOATOTOBKHU K 3K3aMEHY
1O JUCLMIIIIMHE «KOMHBIOTeprIe TEXHOJOTHHA B HAYKE U IIPOU3BOACTBE»

[TonsiTue Mozenu, GopMarIbHOE ONUCAHUE.

Knaccudukanust momeneii.

@yHKIMOHAIbHAS ITOJIHOTA U aJIEKBaTHOCTh MOJIEIIN OPUTHHANY, TP€OOBAaHUS K MO-
JEISM.

Mecto MonenupoBaHus B HAy4YHbIX U IIPAKTUYECKUX UCCIIEIOBAHUAX, KJIACChI 3a/1a4,
pelIaeMbIX ¢ HOMOIIBIO MATEMATHUYECKOT0 MOIETIMPOBAHUSI.

PasHoBunHOCTH MaTemaTHuecKux Mojeneid. OCHOBHBIE 3Tanbl pa3pabOTKU U Uccie-
JIOBaHUS MoJenerd. MoayJIbHOCTh CTPYKTYpPbI MOJIEIICH.

HerepmunupoBanHbie Moaenu. OCHOBHbIE CTPYKTYphl. MaTeMaTuueckuil annapar u
OCHOBHBIE 33/1a4U.

«MsTKHEe» U OKECTKHE» MOJIEIIH.

[TonsiTHEe 00 YyCTOMYMBOCTH MaTEMaTHYECKUX MOJIECIICH

Mopeinb Heynpyroro cCoyJapeHus 1apoB

. Mozenb «XHITHUK-KEPTBAY, MOAETH OUEHHs cep/a.

. Mozienb MHOTOCTYIIEHYAaTOr O yIpaBJICHUS

. Mopneinps nepapXxuu NOJIMTHYECKON BIIACTH.

. O0uiue cBeeHus 0 croXxacTHueckux Moelsax. CTpyKTypa cTOXaCTUYECKON MOJEIH.
. MonennpoBaHue Ciiy4allHbIX BEJIMYUH.

. 'eHepatopsl citydaliHbIX yucesl. MoaeIupoBaHue CIly4ailiHbIX BEJTUYHH U CIIydaii-

HBIX COOBITUH.

Meton Monte-Kapio. IIpencrasienne 0 MapkoBCKHX IpoLECcCax.

BaiiBiier ananu3 BpeMEHHBIX PSAIOB.

Posbp 1 MECTO IMUTALIMOHHOTO MOZAEIIUPOBAHUS B UCCIEIOBAHUU CIIOKHBIX CUCTEM.
[TonsiTust: Mozenb, Mpolece, NOTOK, oKka3aTesb 3 (HEKTUBHOCTH.

Mopnenu cucTeMHON JUHAMUKH.

Mopnenu cucteM MaccoBOro 00CITyKUBaHUS.

Hotranuu, koHUenuus 1 TEepPMUHOJIOTUST CUCTEMHOU TUHAMHUKHU.

CpenctBa makera AnyLOgiC st TOCTPOEHHUS MOJIEIeH CHCTEMHON TMHAMUKH.
Mopaeinb pacipocTpaHeHUs SIUAEMUN.

ATeHTHbIE MOJIENIH, OOIIME MPEICTABICHHS U KOHIEIIIHS.

Onucanue B3auMOJIEHCTBUS areHTa CO CPEIOM.

[IpencraBieHue o cucreMax MaccoBOrO 0OCIYKUBAHUSI C OUEPEIIMHU.
bnounoe mozxenupoBanue ouepeneid. bubaroreka roroBeIx MOayIeH Makera
AnyLogic.

Moenb paboThl MOTUKIUHUKH.

OnTuMH3alMOHHbBIE MOJIEIH.

IIpouenypsl OCTPOEHUS MOJCIIECH.

OTansl IJIaHUPOBAHUS UMUTALIMOHHOTO KCIIEPUMEHTA.

CriocoObI MO/IETTMPOBAHUS CHCTEMHOI'O BPEMEHH: 10 COOBITUSM H I10 IIIaram.
[ToBeneHre 00BEKTOB B UMUTALIMOHHBIX MOJEIISX.

IIpencrasienue o crenyaprax. Ilepexons! B creluaprax.
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ITpoBepka runore3 00 aaekBatHocTH MozAenu. Kpurepun CteronenTta u ®uirepa.
OreHKa TOYHOCTH MOJIETM HEOOXOAUMOTO YHCIIa peaan3aliii B U3BMEPEHUsX.
O61mue npeacTaBieHus 0 OU3Hec-IpoIeccax B YdKOHOMHUKE.

KoncTpyrnpoBanue OM3HEC-IIPOIIECCOB € MOMOIIBIO AIeMeHTOB si3bika UML.
KiroueBbie MOHATHS MOAECTUPOBAHHUS MTPOLIECCOB: TPAH3aKT, TeHEepaTop, y3ei 00-
CIIY)KUBaHUS, OYEPE/Ib.

Br160op kputepus onTuMu3auuu. MHOrokpuTepraabHas ONTUMHU3ALUS.

MCTOI[BI MMOCTAHOBKH ONTUMH3AIINMOHHBIX SKCIICPHUMCHTOB.

MeTtoomnorus yrpaBieHHs pecCypcaMy Ha OCHOBE PE3yJIbTaTOB SKCIIEPUMEHTOB C
UMUTAIUOHHBIMU MOICIISIMHU.

Buel cucteM MaccoBOro o0CIIy>KMBaHHUSL.

MopenupoBanue ouepesiei B cucteMax ¢ 06CKOHEUHBIMU OUepesiMu
MonenupoBaHue ouepesieil B cucTeMax ¢ KOHEUHbIMH O4epeIsiMH.
Hcnonp30BaHne CHCTEMHBIX OMOJHOTEK B ITAKETax MOACIINPOBAHUA.

Hotauus u ocHOBHBIE UJIEH CUCTEMHOM TUHAMUKHU.

KiroueBble MOHATUS CHCTEMHOM JUHAMHMKH: HAKOIIUTENb, BEHTUIIb, PE3EPBYAP.
OO6mue npeacTaBieHus 00 UMUTAIIMOHHOM MOJEIMPOBAHUU (DMHAHCOBBIX MOTOKOB.




MHUHOBPHAYKHU POCCHUHA
YacTHOe 00pa3oBaTe/ibHOE YUpesKIeHHe
BbIcHIero o0pasoBanusi «MeKIYHAPOIHBIH HHCTUTYT PbIHKA»
(HOY BO «MHUP»)
Kadenpa nndpopmaioHHBIX CUCTEM U KOMIIBIOTEPHBIX TEXHOJIOTHI

TumnoBbie BADUAHTHI MPAKTHYECKUX 32/ IaHUH,
UCI0JIb3yeMbIX IIPH POBeeHUHU
JK3aMeHa Mo AucuuiimHe « KoMnbroTepHble TEXHOJIOTMU B HaYKe M IPOU3BOACTBE)

Mooenv 1 (makcumuszayus npuoviiu)

1. V3meHnure mporpamMMmy Tak, YTOObI ONTHMAILHOE YKCIO KAaHAJIOB PACCYMTHIBAIOCH
IIPY UCIIOJIb30BaHUH Tapru(HOTO IUIaHA C TOMUHYTHOM OILJIATOM.

2. PaccunraiiTe TOMOBYIO IIPHOBLIL OCTABIIMKA CEPBHCA IIPH ONTUMAIBHOM KOJIHYe-
CTBE KaHAJIOB CBSI3M U ONTUMAJIBLHON CTOMMOCTH | MUHYTBI pa3roBopa Mpu YCJIOBHH,
YTO CPEIHSIS JIMTEILHOCTh Pa3roBopa MU 0OpaTHO MPOIOPIIHOHATBEHA CTOMMOCTH
pasroBopa minPrice cornacto ¢popmyie: mu = 0,06 / minPrice

3. PaccuwmraiiTe OnTHMAILHOE YKCIIO KAHAJIOB, €CIIH B CHCTEME OOCITY)KUBAHHUS BBI30-
BOB 33JICHiCTBOBATh 04Yepe/b B 00beMe 2 a00HEHTOB? (HYKHO U3MEHHUTH YCIIOBHE
OTKJIOHCHHS 3asIBOK).

4. PaccyMTaiiTe ONTHMAILHOE YKCIIO KAHAJIOB CBSI3H IIPH YCIOBUH, YTO CPEIAHSS JAIH-
TEILHOCTH Pa3roBopa Mu 00paTHO MPOMOPIMOHATIBHA CTOUMOCTH Pa3sroBopa
minPrice cornacHo Tabnuue:

5 mu 6. minPrice
7. 05 8. >=0,12
9. 15 10. 0,06

11.5,0 12.<=0,03

Jlist penieHus 3ToH 3a/1auu ClieyeT IOMUMO ONITUMAIIBHOTO YKCIa KaHAJIOB HAUTH
ONTUMAJIbHYIO CTOUMOCTh MUHYTBI pa3roBopa.
5. PaccumnraiiTe ONTUMaIbHOE YMCIIO KAaHAJIOB CBSI3H IPU YCIOBUHU, YTO CPEAHSA
U HTEHCUBHOCTb BXOJSIIUX BbI30BOB lambda 06paTHO nponopLuoHaibHa
CTOMMOCTH pa3roBopa mMinPrice cormacHo tabiuie:

13. lambda 14. minPrice
15.0 16.>=0,2
17.15 18.0,12
19. 20 20.<=10,03
I[J'IH peuicHu-d 3TOH 3aaa4u CJICAYCT MIOMHUMO OIITUMAJIBHOI'O YUCJIa KaHAJIOB Hau-

TH ONTHUMAaJIbHYIO CTOUMOCTh MUHYTHI pa3roBopa.

Mooens 2 (CMO kaccosbtii 3a)

1. Jlo6aBbTe B MO/IEH BTOPOTO Kaccupa co CpeAHUM BpeMeHeM 00paboTku 3as1Bok 10
MUHYT, MUHIMaJIbHBIM 7 MHHYT, @ MAKCUMATBHBIM 20 MUHYT (IJ151 3TOTO UCIIOIb-
3yiiTe TpeyroiabHoe pacnpeaenenue triangular (7., 10., 20.)).




o

[Tepepacnpenenure KIMEHTOB MEXAY IBYMsI MEHeKepaMu OoJiee onTuManbHo. MH-
TEHCUBHOCTH BXOJIHBIX TIOTOKOB OCTaBbTE MPEKHUMH, a JJIs UX Pa3JIeJIeHUs UCTIONb-
3yiite 00bekT SelectOutput, T.e. 0T 060MX UCTOYHHUKOB 3aIBKH JOJDKHBI ITONACTh Ha
BXOJI 3TOT0 0OBEKTA, a C €r0 BBIXOJIOB 3asBKH JIOJDKHBI MOCTYITUTH B OYEPEIU K Me-
HepKepaM. Y CIIoBUE pa3ieNieHus: KJIMEeHT JOJKEeH UATH K TOMY MEHEKepy, oue-
penb K KOTOpoMy MeHbIe. Pasmep ouepen MOKHO y3HATh U3 IEPEMEHHBIX
queue.size( ) u queuel.size( ).

To e, 94TO B BapHaHTe 2, HO MPONHIIUTE YCIOBUE Pa3AeiiCHUs] TOTOKOB KIMCHTOB B
obonekTe selectOutput , Takum 06pa3om, YTOOBI OYEpelb KO BTOPOMY MEHEIKEPY
ObLIa B 2 pa3a MEHbIIIE, YEM K IIEPBOMY.

JopaboTaiiTe Moiemb, BBeas 00bekT SelectOutput, 11 onTuMansHOTo pacipeaese-
HUS KJIIMEHTOB MKy KACCHPaMH C TEMH K€ YCIOBHSIMH, KaK B BapUaHTe 2.

To xe, yTo U B BapuaHte 4, HO MPOIMHULIUTE YCIOBUE Pa3JIeJICHHsI TOTOKOB KIMEHTOB
B o0BbekTe selectOutput , Takum 0Opa3om, YTOOBI OUepelb KO BTOPOMY KaccHpy ObLia
B 3 pa3a MeHbIIIe, 4YeM K IIEPBOMY.

JlopaboraiiTe Mojieb, BBeAs BTopoii 00bekT SelectOutput, muis onTuMansHOTo pac-
IpeIeIeHNs] KIIMEHTOB MEXKIY KacCHpaMH.

[MponumuTe ycaoBue pasae/ieHUs IOTOKOB KIMEHTOB B o0bekTe SelectOutput, Takum
00pa3om, 94TOOBI OYepeib KO BTOPOMY MEHEKEpY Oblila B 2 pa3a MEHBIIIE, YeM K
MEPBOMY.

Mooens 3 (Ounamuueckasn mooens cepoua)

[TomecTHTe psAAOM C N300paKEHUEM Cep/ALia TEKCT C JMHAMUYECKUM 3HaUYCHHEM Tepe-
MEHHOH X.

[TomecTHTe B 10JIe aHUMAIIMHU TEKYyIee 3HAaUeHHE BPEMEHHU.

M3MeHnTe aHUMAIHIO Cep/Iia TaK, YTOOBI OBAJI CKUMAIICS TI0 OCH Y M pacIIUpsIICs MO
ocu X ¥ HA00OpOT.

M3MeHnTe aHMMaInIo cepiia TaK, YTOOBI OBaJl, UMUTHPYIOIIUHI Cep/IIle Bpamiaics Bo-
KpYT BEPTUKAILHOU OCH.

M3meHnTe aHUMAIHIO Cep/lia TaK, YTOObI OBAJI, UMUTHPYIOLIUH cep/lie Bpalaics Bo-
KpYT TOPU30HTAJIEHOM OCH.

M3MeHnTe aHMMaInIo TaK, 9TO MPHU C)KUMAHUM CEP/Lle MEHSUIO IIBET, HAIIpUMeEp, Ha CH-
HUIA, a TPU PACHIMPEHUN CTAHOBUJIOCH OMSITh KPACHBIM.




MHUHOBPHAYKHU POCCHUHA
YacTHOe 00pa3oBaTeIbHOE YUpeKIeHHe
BbIcHIero o0pazoBanusi «MeKIYHAPOIHBIH HHCTUTYT PbIHKA»
(HOY BO «MHUP»)
Kadenpa nndpopmaioHHBIX CUCTEM U KOMIIBIOTEPHBIX TEXHOJIOTHI

®DoH/ TECTOBLIX 3aJJaHMIA,
HCMOJIb3yeMbIX NMPH MPOBeIeHU I

IK3aMEHa II0 JUCHHUIIJIMHE «KOMHL]OTeprIe TEXHOJOI'MHA B HAYKE U IIPOU3BOACTBE»
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( THTIOBBIE TIPUMEPHI BOITPOCOB)

HMMuTanimoHHOe MOJETMPOBAHUE OTHOCUTCS K BUAY:

[ITabmon noBeeHUs 0OBEKTOB ONPEIEIIEHHOTO THIIA C 3aIaHHBIMU ITapaMeTPaMH,
OTIPECTISIONUMU €r0 COCTOSHUS, HA3bIBAETCH. .

CucTeMbl MOJICTMPOBAHUS, B KOTOPBIX U3MEHEHHSI IEPEMEHHBIX COCTOSIHUS TIPOHC-
XOJISIT TOJBKO B SIBHO OTpeeNIeHHbIE MOMEHTHI BPEMEHU WJIH 101 BIUSHUEM OIpe-
JIETICHHBIX COOBITHH, HAa3BIBAIOTCH ...

B Beipaxxenuu d(population)/dt = birth-death, nepemennas population siBasieTcs:
OcHOBHOE Ha3HaUEHNE MMUTALMOHHBIX MHOTOAreHTHBIX CHCTEM 3aKJIF0YACTCA B ...
Mopenu, B KOTOPBIX 3HaYCHHS BCEX MapaMeTPOB OMPEICIISIOTCS KOHKPETHBIMU YK C-
JaMu WK QYHKIHUSAMH, Ha3bIBAIOTCA ....

B cocras 6ubnuotexu Enterprise Library BXoadr cienyromue KIacchl. . .
Breipaxkenue: tum; ums; []{[]...}; oObaBIsET ...... MacCHUB

B kakom pacnpezienieHnn BepOSATHOCTEN CIIy4aiiHON BEJIMYUHBI JUCIIEPCHUS BCEraa
paBHAa MAaTEMaTHYECKOMY OXKHIaHUIO?

B Bripaxxenuu d(population)/dt = birth-death, Benuuuna birth sBisercs ...
Omneparop: while (other==this) MIPOBEPSIET:

MHoroareHTHbIe CUCTEMBI UCTIOIB3YIOTCS ISl MOJSIUPOBAHUSI. . . .

[Tonmyuens! cneayromye pe3yabTaThl SKCIEPUMEHTOB ¢ Mojienbio X={4,8,12},Y =
{8,10,12}. Boruncaute ¢pynkuuto F, onpenensionyto aiekBaTHOCTb MOJIEIH 110 JTUC-
MepCUH.

CoxpbITHE peanu3anny Kiiacca U OTAEJICHUE €ro BHYTPEHHETO MPEJICTaBICHUS OT
uHTepdeiica Ha3bIBACTCH .....

Creituapt, onpeensonmi peakino 00beKTa Ha BHEITHHE COOBITUS, COCTOUT U3 ...
Monenu, B KOTOPBIX 3HAYECHHUSI BCEX WIIM YaCTH MApaMETPOB ONPEAEIISIOTCS CITydaii-
HBIMH BETUYMHAMU, HA3bIBAOTCHL....

Pacnpenenenne cTyIeHTOB IO POCTY a/IEKBaTHO OTMCHIBAETCS. .

B pesynbrate BeinmonHeHus nukia: boolean b = true; while(b) println
(&quot;No&quot;);

BriOepute ocHOBHBIE CpeCTBa onucaHus 00bekToB B AnyLogic

Kakoe uncno peanusanuii He00X0IUMO JUIsl TOTYYEHUSI Pe3yJIbTaTa C TOYHOCTbIO 2,
€cll ACIepcus pe3yibTara pasHa 20

Omnepatop: int N = m.agent.size(); onpenenser...

K cBoiicTBaM Moz OTHOCATCA

CobbiTuem B makete AnyLogic siBisieTcst

OTHOIIEHHE MEXTy KJIaCCaMH, PH KOTOPOM KJIAcC MCIIONIb3YET CTPYKTYPY HIIU TO-
BEJICHUE JIPYTHX KJIACCOB, HA3bIBACTCH ...

bnok SeizeQ 6ubnuorexu Enterprise Library MoxxeT MoaenupoBars ...

Jlornuecku CBsI3aHHBIA HAOOP aKTUBHBIX JACHCTBUHN, OTHOCAIINXCS K OJHOMY OOBEK-
Ty, Ha3bIBACTCH. ...
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brok kmacca Delay 6ubimorexku Enterprise Library MoxxeT MoaenupoBarh. ..

Jlnst oOparieHust areHTa K caMmoMy cebe UCTIONb3yeTCsl KIIF0YeBOe CIIOBO. ..
[Tonyuens! crneayromye pe3yabTaThl SKCIEPUMEHTOB ¢ Mosienbio X=13,5;4,0;4,5}, Y
= {2,4,6}. Beruncnuts pynkumio F, onpenensronryto aeKBaTHOCTb MOJIEINH 110 M C-
MIEPCUH.

[Tonoxenue, mpu KOTOPOM UMEHA MOT'YT 0003HAa4aTh OOBEKTHI PAa3HBIX KJIACCOB,
BKJIFOUEHHBIX B OOUIHMI pOUTENbCKUI Ki1acC, HA3bIBACTCHA. ..

HeTo4HOCTH UMHUTALIMOHHOTO MOJICIIMPOBAHUS HEMNb3s1 YCTPAHHUTD, TAK KaK
WNudopmaninoHHbIi Wik MaTepuaibHbId 00BEKT, KOTOPBIN B Mpollecce U3YUeHUS 3a-
MeHsIeT 00BEKT-OpUTHHAN, HA3bIBACTCH. ...

Bpems nocrymiienus 3agBKU Ha MyHKT 0OCTYKHUBAHUS ONHCHIBACTCHL..

B pesynbrare BoinonHeHus 1ukia: boolean b = false; while(b) println
(&quot;No&quot;) Oyxer Hame4araHo. ...

JlocTrkuMasi TOYHOCTh Pe3yJIbTaTOB MOJEIUPOBAHUS 3aBUCHUT OT...

W3 nepeunciaeHHbIX HUXKE TAKETOB BEIOEPUTE MAKETHI, B KOTOPHIX UMEIOTCS MOAYIIH
JUI1 UMUTAIIOHHOTO MOJICIIMPOBAHUS

B mMopenu pasButust nomysisiini B onucanuud(population)/dt = birth - death;birth =
Rate*population;Rate siBisiercs ...

CreneHpb yBEpEHHOCTH, C KOTOPOH MOYXHO CYJIUTh O KOPPEKTHOCTH BBIBOJIOB O pe-
aJIIbHOM cHCTeMe, IOJYyYEeHHBIX Ha OCHOBAaHUH MOJIEJIH, Ha3bIBAETCHL. . ..

WuTepBan oxxugaHus noe3a Ha CTaHIMU METPO (IIPU YCIOBUH, YTO MOE3/4a XOIAT
CTpPOTO MO PACIUCAHUIO, & TACCAKUP MPUXOAUT B CIIyUalHBIII MOMEHT BPEMEHH )
pacnpezielieH 1O ... 3aKOHY

Jl1ig onpesienieHus yka3aTesi Ha BKIIIOUYAIOLIUI 00BEKT B KJacce UCIONIb3YeTCsl KITIo-
YeBOE CJIOBO ...

ATEHTBI MOTYT B3aUMOJAEHCTBOBATH APYT C APYTOM, UCHONIB3YA. ..

B BeIpakennu m.agent.item() m - 370 ...

B noTokoBbIX quarpamMmax CUCTEMHOW JMHAMUKH UCIIOJIB3YIOTCA CleNyrolIe 0a3o-
BBIE DJIEMEHTHI

UToOb! onpeAenuTs HOMEp TaHHOTO SK3EMIUISIpa B Kacce agent HY>KHO HCIIOIb30-
BaTh BBIPAXKCHHE ....

[Tomy4eHs! cienyromue pe3yabTaTbl SKCIIEpUMEHTOB ¢ Mozenbio X={1,2,3},Y =
{1,3,5}. Boruncnuth ¢pyHkuto F, onpenenstoniyto ajeKBaHOCTb MOJENN 10 JUCTep-
CHH

Matemaruueckas MOJI€b Ha3bIBa€TCS «MSTKOW», €CIIN MapaMeTpbl MOJENH SBIISIOT-
col....

Mopeinb Ha3bpIBaeTCs YCTOMYUBOM, KOTA. . ..

YtoObl MOJIE]Ib MHOTOCTYIIEHYATOTO yIpaBiieHUs 0e3 00paTHOM! CBs3u OblIa yCTOM-
YUBON HEOOXOIMMO, YTOOBI YUCIIO CTYTNIEHEN HE MPEBBIIAIO. . ..

®a30BbIM IPOCTPAHCTBOM COCTOSTHHSI MOJIENIM Ha3bIBAETCsI IPOCTPAHCTBO. ..
MapKOBCKUM ITPOLIECCOM HA3bIBAECTCS CIYHYAHBIN MTPOLIECC, B KOTOPOM BEPOSTHOCTH
HaXO0XXJICHUS B JAHHOM COCTOSIHUU 3aBUCHT




