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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

BOI[pOCI:.I AJIA MOATOTOBKHU K 3K3aMEHY

110 JUCHUIIIIMHEC «COBpeMEHHbIe HH(bOpMaHI/IOHHLIe TEXHOJIOI'IM B 9KOHOMHUKE»
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[TonsiTue Mozenu, GopMarIbHOE ONUCAHUE.

Knaccudukanust momeneii.

OyHKIIMOHATbHAS TIOJTHOTA U aJIeKBaTHOCTh MOJEIIM OpPUTHHAITY, TPeOOBaHUS K MO-
JEISM.

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

PasnoBuHOCTH MaTemMaTHuecKkux Mojeneid. OCHOBHBIE 3Tanbl pa3pabOTKU U Ucclie-
JIOBaHUS MoJenerd. MoayJIbHOCTh CTPYKTYpPbI MOJIEIICH.

HerepmunupoBanHbie MoAenu. OCHOBHbBIE CTPYKTYpbl. MaTeMaTuyeckuil 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 MHOTOCTYIIEHYAaTOrO yIIPaBJICHHUS

. Mopneinps nepapXxuu NOJIMTHYECKON BIIACTH.

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

. 'eHepatopsl cilydaliHbIX yKcesl. MoAeInpoBaHne CIIy4aiiHbIX BEJIUYMH 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, oKa3aTenb 3)(PEKTUBHOCTH.

Mopnenu cucTeMHON JUHAMUKH.

Mopnenu cucteM MaccoBOro 0OCITyKHUBaHHUS.

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 CPEIOH.

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

Moenb paboThl MOTUKIUHUKH.

OnTuMH3alMOHHbBIE MOJIEIH.

IIpouenypsl OCTPOEHUS MOJCIIECH.

OTansl IIIaHUPOBAHUS UMUTALIMOHHOTO KCIIEPUMEHTA.

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

IIpencrasnenue o crenyaprax. Ilepexonsl B credyaprax.
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[TpoBepka runore3 00 aaexkBatHocTH Mozaenu. Kpurepuu CteroaeHTa u dumepa.
OreHKa TOYHOCTH MOJIETM HEOOXOAUMOTO YHCIIa peaan3aliii B U3BMEPEHUsX.
O61mue npeacTaBieHus 0 OU3Hec-IpoIeccax B YdKOHOMHUKE.

KoncTpyrnpoBanue OM3HEC-IIPOIIECCOB € MOMOIIBIO AIeMeHTOB si3bika UML.
KiroueBbie MOHATHS MOAECTUPOBAHUS MTPOLIECCOB: TPAH3aKT, TeHEpaTop, y3eil 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 o0CIy>KUBaHHUS.

MopenupoBanue ouepesiei B cucteMax ¢ 06CKOHEUHBIMU OUepesiMu
MonenupoBaHue ouepesieil B cucTeMax ¢ KOHEUHbIMH O4epeIsiMH.
Hcnonp3oBaHne CHCTEMHBIX 6I/I6HI/IOTCK B [TaKCTax MOACIIUPOBAHUA.

Hotauus u ocHOBHBIE UJIEH CUCTEMHOM TUHAMUKHU.

KiroueBble MOHATUS CHCTEMHOM JUHAMHUKH: HAKOIIMTENb, BEHTHIIb, PE3EPBYAp.
OO6mue npeacTaBieHus 00 UMUTAIIMOHHOM MOJEIMPOBAHUU (DMHAHCOBBIX MOTOKOB.

CocTaBHTEID.
Kanmunar pusmko-mareMaTH4eCKuX HayK, IOLCHT Kuraes /[.®.




MHUHOBPHAYKHU POCCHUHA
YacTHOe 00pa3oBaTeibHOE YUpeKIeHHe
BbIcHIero o0pasoBanusi «MeKIYHAPOIHBIH HHCTUTYT PbIHKA»
(HOY BO «MHUP»)
Kadenpa nndpopmaioHHBIX CUCTEM U KOMIIBIOTEPHBIX TEXHOJIOTHI

TumnoBbie BADUAHTHI MPAKTHYECKUX 32/ IaHUH,
UCI0JIb3yeMbIX IIPH POBeeHUHU
3K3aMeHa no Aucuuiinie «CoBpeMeHHble HH(POPMALMOHHBbIE TEXHOJIOTUH B IKO-
HOMMKE»

Mooens 1 (makcumuszayus npuodviiu)

1. U3menwuTe mporpaMmy Tak, YTOObl ONTHMAIbHOE YHCIIO KAHAJIOB PACCUUTHIBAIOCH
IIPY UCTIOJIb30BaHUH Tapu(HOTO TUTaHA C TIOMUHYTHOM OILIATOM.

2. PaccuuTaiite rof0BYIO IPUOBUIL MOCTABIIMKA CEPBHCA MIPH ONTUMAIBHOM KOJIHYe-
CTBE KaHAJIOB CBSI3U M ONTUMAIBHON CTOMMOCTH | MHHYTHI pa3roBopa IpH YCIOBHUH,
YTO CpeIHss ATUTEIBHOCTh pa3roBopa MU oOpaTHO MPOMOPIMOHAIBHA CTOUMOCTH
pasroBopa minPrice cornacuo gpopmyste: mu = 0,06 / minPrice

3. PaccuuTaiiTe onTUMalIbHOE YUCIIO KaHAIOB, €CIIM B CUCTEME 00CITY>KUBAaHUS BbI30-
BOB 33/I€IICTBOBATh Ouepeib B 00beMe 2 aOOHEHTOB? (HYKHO U3MEHUTDH YCIIOBUE
OTKJIOHEHHUS 3a5BOK).

4. PaccunTaiiTe ONTUMAILHOE YHCIIO KAaHAJIOB CBSI3H MIPH YCIOBUU, YTO CPEIAHSS JTH-
TEJIBHOCTH Pa3roBOpa MU oOpaTHO MPOMOPIIMOHATbHA CTOMMOCTH pa3roBopa
minPrice cornacHo TabuuIe:

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

11.5,0 12. <=0,03

Jlnst perieHus 3Toi 3aa4u ciaeAyeT MIOMUMO ONITUMAJIBHOTO YKCIIa KaHAJIOB HAaUTH
ONTUMAIBHYIO CTOUMOCTh MUHYTBI Pa3roBopa.
5. PaccuunTaiiTe oNTUMaNbHOE YMCIIO KAHAJIOB CBSI3U MPU YCIOBUHU, YTO CPEAHSSA
¥ HTEHCHUBHOCTB BXOJSIIIIMX BBI30BOB lambda 0OpaTHO mpomnopiimoHaibHa
CTOMMOCTH pa3roBopa mMinPrice cormacHo tabmuie:

13. lambda 14. minPrice
15.0 16.>=0,2
17.15 18.0,12
19. 20 20.<=0,03
Jnst pemienust 3Toi 3aa4M CIeAYEeT MOMUMO ONTUMAJIBHOTO YKCiIa KaHAJIOB Hal-

THU ONITUMAJIBHYIO CTOUMOCTb MUHYTHI pa3roBopa.

Mooenw 2 (CMO kaccosutit 3a.1)
1. JloGaBbTe B MOIENIb BTOPOTO KacCHpa CO CPETHUM BpeMeHeM 00paboTku 3asBoK 10
MUHYT, MUHUMAJIBHBIM 7 MUHYT, @ MAKCUMaIbHBIM 20 MUHYT (111 9TOTO HUCIIOJIb-




3yiiTe TpeyrojabpHoe pacnpeaeienue triangular (7., 10., 20.)).

2. Tlepepacnpenenute KIMEHTOB MEXKIY ABYMsI MEHEKepaMu Oosiee omTuManbHO. VH-
TEHCHUBHOCTH BXOJIHBIX TOTOKOB OCTaBbTE MPEKHUMH, & JUISI UX Pa3AeiICHUS UCTIONb-
3yiite 00bekT SelectOutput, T.e. oT 000MX UCTOYHHUKOB 3asBKH JOJDKHBI TIOMACTh Ha
BXOJ 3TOr0 00BEKTa, a C €r0 BBIXOJIOB 3asBKH JIOJDKHBI IIOCTYITHTh B OYEpPEIH K Me-
He/pKepaM. Y CIIOBUE pa3ieNieHus: KIMESHT JOJDKCH UITH K TOMY MEHEKepy, oue-
pellb K KOTOpOMY MeHbIIe. Pa3mep oueper MOKHO y3HATh U3 TIEPEMEHHBIX
queue.size( ) u queuel.size().

3. To xe, 4T0O B BapHaHTE 2, HO MPOIUIINTE YCIOBHE Pa3/Ie]ICHUs IOTOKOB KJIMEHTOB B
obonekTe selectOutput , Takum 06pa3om, YTOOBI 0YEpeib KO BTOPOMY MEHEKEPY
ObuIa B 2 pa3a MEHbIIIE, YEM K IIEPBOMY.

4. JlopabotaiiTe Moienb, BBeAs 00bekT SelectOutput, mis ontumalibHOTO pacipeese-
HUS KJIMEHTOB MEKIY KaCCHPaMH C TEMH )K€ YCIOBUSIMH, KaK B BApHAHTE 2.

5. To ke, 4To 1 B BapuaHTe 4, HO IPONUIIIUTE YCIOBHE Pa3elieHUs] TOTOKOB KIIUEHTOB
B 00bekTe selectOutput , Takum 06pa3om, YTOOBI OUepeIb KO BTOPOMY Kaccupy ObLia
B 3 pa3za MEHbIIIE, YEM K IEPBOMY.

6. Jopaboraiite Mojelb, BBeAs BTopoii 00bekT SelectOutput, mis ontumansHOro pac-
MIPEICIICHHS KIIMEHTOB MEXKIy KaCCHPaMH.

7. TlponwuiuTe ycaoBUe pasieieHus IIOTOKOB KIMEHTOB B 00bekTe SelectOutput, Takum
00pa3oM, 4TOOBI 0Yepeib KO BTOPOMY MEHEDKepY Oblia B 2 pa3a MEHbIIE, YeM K
MIEPBOMY.

Mooens 3 (Ounamuueckas mooev cepoua)

1. TlomectuTte psaoM ¢ H300paKEHUEM Cep/lia TEKCT C AMHAMUYECKUM 3HauYCHHUEM Tepe-

MeHHOH X.

[TomecTuTe B 10JIe aHUMALIUK TEKYyIlee 3HAYEHHE BPEMEHHU.

3. V3MeHHTE aHUMAIHMIO Cep/lia TaK, YTOOBI OBAJI CKUMAJICS 110 OCH Y U paclIupscs 1o
ocu X 1 Ha060pOT.

4. VI3MeHHTE aHHUMAIMIO Cep/ilia TaK, YTOOb! OBaJI, UIMUTUPYIOLIUH cepiiie Bpalaics Bo-
KPYT BEpTUKAJIbHON OCH.

5. M3MeHuTe aHMMAIMIO CepJIIia TaK, YTOOBI OBaJl, HIMUTHPYIOIINI cep/le BpallaJcs Bo-
KPYT TOPH30HTAIBHON OCH.

6. M3MeHMTEe aHMMAIIMIO TaK, YTO MPH CKUMAHUM CEPALIE MEHSIO IIBET, HAaIpUMep, Ha CH-
HHH, a TIPH PACIINPEHUN CTAHOBIIIOCH OIISITH KPACHBIM.

n

CocTaBHUTEND:
Kanaunar ¢pusuko-mMareMarnyeckux HayK, JOIEHT Kutaes [[.®.




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

®oHJ TECTOBBIX 3aJaHMH,
HCMOJIb3yeMbIX NMPH MPOBeIeHU I
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HOMHKE»
( TUTIOBBIE TIPUMEPHI BOIIPOCOB)

HMmMuTanmoHHOE MOJICIMPOBAHNE OTHOCHTCS K BU/LY:

[11abn0H OBeicHNsT 0OBEKTOB OIPEICIICHHOTO THIIA C 3aJaHHBIMH ITapaMeTPaMH,
OTIPEIENISIONINMHE €r0 COCTOSHUS, Ha3bIBAETCHL. ..

CucTeMbl MOJICITMPOBAHUS, B KOTOPBIX U3MEHEHHSI IEPEMEHHBIX COCTOSIHUS TIPOKC-
XOISIT TOJIBKO B SIBHO OTPE/ICTICHHBIE MOMEHTHI BPEMEHH WJIH T10]1 BIUSHUEM OTIpe-
JICTICHHBIX COOBITHI, HA3bIBAIOTCH ...

B Beipakenuu d(population)/dt = birth-death, mepemennast population siistiercst:
OcCHOBHOE Ha3HAUCHHE UMHUTAIMOHHBIX MHOTOAreHTHBIX CHCTEM 3aKJIFOUaCTCS B ...
Mopenu, B KOTOPBIX 3HAYECHHUSI BCEX ApaMETPOB ONPEACISIIOTCS KOHKPETHBIMU YK C-
namMu Wwin QyHKIUSIMH, Ha3bIBAOTCA ...

B cocras 6ubimotexu Enterprise Library BXOAAT ClieIyrOIIHe KIACCHI. . .
Breipakenue: tum; ums; []{[]...}; oObsBISET ...... MacCuB

B xakoM pacnpeneneHnn BEpOSITHOCTEN CIIydallHOW BEJIMYMHBI UCIIEPCUs BCEeraa
paBHa MAaTEMaTUYECKOMY OXKHJIaHUIO?

B Beipaxxenun d(population)/dt = birth-death, Benmunna birth sBnsercs ...

. Onrepatop: while (other==this) MPOBEPSIET:
12.
13.

MHoroareHTHbI€ CUCTEMbI UCTIOIb3YIOTCS JIJIsl MOJCIUPOBAHMUS. .. .

[Tomy4ens! cienyromue pe3yabTaThl SKCIIEPUMEHTOB ¢ Mojienbio X={4,8,12},Y =
{8,10,12}. Boruncnute ¢pyHkuto F, onpenensionryo ajeKBaTHOCTb MOJEIH IO JIUC-
MIEPCHH.

CoxkppITHE peanar3aluy Kiacca U OTAEIEHUE ero BHYTPEHHETO MPEICTaBICHUS OT
uHTepdeiica Ha3pIBAETCH .....

CreifuapT, OnpeAeNISIONINi peaKkIuio 00bEKTa Ha BHEITHUE COOBITHS, COCTOUT U3 ....
Monenu, B KOTOPBIX 3HaYEHMsI BCEX WJIM YaCTH [TapaMETPOB ONPEIENISIOTCS Cllydai-
HBIMH BEJTMYMHAMHU, HA3bIBAOTCH....

Pacrnipenienenue cTy1IeHTOB 110 POCTY aJIeKBaTHO OIMCBIBAETCHL. ..

B pesynbrate BrinonHeHus 1ukia: boolean b = true; while(b) println
(&quot;No&quot;);

Br16epute ocHOBHBIE CpeicTBa onucaHusi 00beKToB B AnyLogic

Kakoe uucno peanuzanuii Heo0X0AUMO JUIs NOTYYEHUS Pe3ysbTaTa ¢ TOYHOCTHIO 2,
€CJIM IucIiepeus pesynbTaTta paBHa 20

Omeparop: int N = m.agent.size(); onpeaenser...

K cBoiicTBaM MOJEIIN OTHOCATCS

CoObiTuem B nmakere AnyLogic sBnsiercs

OTHolIeHNe MEXAY KjaccaMu, IPU KOTOPOM KJIacC UCIOJIb3YET CTPYKTYPY WM TO-
BEJICHUE JIPYI'MX KIIACCOB, HA3bIBAETCH ...

brok SeizeQ 6ubmuotexu Enterprise Library MokeT MoeIupoBars ...

Jlornyecku cBA3aHHBIA HAOOp aKTHBHBIX ACWCTBUM, OTHOCIIIMXCS K OJJHOMY OOBEK-
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Ty, Ha3bIBAETCH. ...

bnok knacca Delay 6ubnmorexku Enterprise Library MoxeT MoienupoBaTh. ..

Jliis oOpaiteHus arenra Kk caMomy cede UCIOJIb3YeTCs KII0YEeBOe CJIOBO. ..
[Tonyuens! crneayronye pe3yabTaThl SKCIEPUMEHTOB ¢ Mojienbio X={3,5;4,0;4,5}, Y
= {2,4,6}. Beruucnuts pynkuuro F, onpenensionryro ageKBaTHOCTh MOJIEIH T10 JHC-
MIEPCHH.

[TonoxxeHue, mpu KOTOPOM MUMEHA MOT'YT 0003HA4YaTh OOBEKTHI Pa3HBIX KJIACCOB,
BKJIFOYCHHBIX B OOIIUI POJUTEIBCKUH KJIACC, HA3bIBACTCHL....

HerounocT MNMUTALIMOHHOTO MOAEIIUPOBAHUS HEJIB3s1 YCTPAHUTh, TaK KaK
WudopmManoHHbIH WK MaTepHabHBIA 00BEKT, KOTOPBIH B IPOIIECCe U3YUCHHUS 3a-
MEHSET 00BEKT-OPUTUHAI, HAa3bIBACTCHL.....

Bpemst moctymieHus 3assBKU Ha ITYHKT OOCTYKHBAHUS OMMCHIBACTCA. .

B pesynbsrare BeimonHeHus nmukia: boolean b = false; while(b) println
(&quot;No&quot;) Oyxer Hame4araHo. ...

JlocTrkuMasi TOYHOCTh PE3yJIbTaTOB MOJIETMPOBAHUS 3aBUCHUT OT...

W3 nmepednciIeHHBIX HUXKE MTAKETOB BEIOCPUTE MAKETHI, B KOTOPBIX UMEIOTCS MOIYIIH
JUISI UMUTAlMOHHOTO MOJIETTUPOBAHUS

B mopenu pazButust nomysisinuu B onucanuud(population)/dt = birth - death;birth =
Rate*population;Rate siBisiercs ....

Crenenb yBEpEHHOCTH, C KOTOPOI MOKHO CyJIUTh O KOPPEKTHOCTH BBIBOJOB O pe-
aJIIbHOM CHCTEME, IIOJyYEHHBIX HA OCHOBAHUU MOJIENH, HAa3bIBAETCH. . ..

WuTepBan oxxugaHus moe3aa Ha CTaHIIUU MEeTPO (IIPU YCTIOBUH, YTO MOE3/1a XOIST
CTpPOTO MO PACIIUCAHUIO, @ TACCAXKUP MTPUXOAUT B CIIyHalHbIII MOMEHT BPEMEHH)
pacmpesesieH 1o ... 3aKOHY

Jliig onpesiesieHus: yka3aTessl Ha BKIIIOUYAIOLUI 00BEKT B KJIaCCe UCTIOJb3YETCs KITt0-
YEeBOE CJIOBO ...

ATEHTBI MOTYT B3aUMOJEHCTBOBATH JIPYT C APYTOM, HCHOJIb3YH. ..

B Beipaxkenuu m.agent.item() m - 3710 ...

B moTOKOBBIX uarpaMmax CUCTEMHOW JWHAMHKH HCIIOJIB3YIOTCS Cleayronme 6a30-
BbI€ DJIEMEHTBI

UTo6b! onpeAenuTs HOMEp JaHHOTO 3K3eMIUIsIpa B Kiacce agent Hy>KHO UCIIONIb30-
BaTh BBIPAXKEHHUE ....

[Tonyuens! cneayromye pe3yabTaThl SKCIEPUMEHTOB ¢ Moenbio X={1,2,3}, Y =
{1,3,5}. Beruucnuts ¢yHkimio F, onpenensoniyto aqeKkBaHOCTh MOJENH O TUCIIep-
cuu

Maremarnueckast MOJIETIb HAa3bIBAECTCS «MATKOW), €CIINA MapaMeTPbl MOAEIH SBIISIFOT-
col....

Mogaens Ha3pIBaeTCsl yCTOMUMBOM, KOT/A. . ..

UT0oOBI MOJIETTE MHOTOCTYTIEHYATOTO yIIpaBiIeHHs 6€3 00paTHOM CBsI3U ObLIa yCTOM-
YMBOM HEOOXOUMO, YTOOBI UMCIIO CTYNEHEH He MpeBhIIao. . ..

®a30BBIM IPOCTPAHCTBOM COCTOSIHUSI MOJIENTU HAa3bIBAE€TCS IPOCTPAHCTBO. ..
MapKkoBCKUM MPOLIECCOM HA3bIBAETCS CIYHaHBINA MPOLIECC, B KOTOPOM BEPOATHOCTD
HaxO0KJICHUS B IAHHOM COCTOSIHHH 3aBUCUT




