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1. Onucanue GpoHAa OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@DoHJ OIICHOYHBIX CPEJCTB (OLIEHOUYHbIE MaTepHasbl) BKIIIOUAET B ceOsI KOHTPOJIbHBIE 3a-
JaHus U (WIK) BOIIPOCHI, KOTOPbIE MOTYT OBITh MPEIOKEHBI 00yJaloUIeMyCsl B paMKax TEKyIle-
r0 KOHTPOJISl yCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTecTaliuy Mo TUCHUIUIMHE (MOyI0). YKa3aH-
HbIE KOHTPOJIbHBIE 337aHus U (M) BOMPOCHI MO3BOJISIOT OICHUTH JOCTH)KEHUE 00YYaroIuMCs
IUTAHUPYEMBIX Pe3yJIbTaTOB OOYYEHHS MO AMCLUHUIUIMHE (MOMYJII0), YCTAaHOBJIEHHBIX B COOTBET-
CTBYIOLIECH paboyell mporpaMme MUCHUIUIMHBI (MOAYIS), a Takke cHOPMUPOBAHHOCTH KOMIIE-
TEHIUH, YCTAaHOBJICHHBIX B COOTBETCTBYIOLICH 0OIIEH XapaKTepUCTUKE OCHOBHOW Mpodeccro-
HaJbHOM 00pa30BaTeIbHON MPOrPAMMBI.

[TosHbIe HAMMEHOBAHUS KOMIETEHLIUN U MHAUKATOPOB MX JIOCTHXKEHUS MPEICTABICHBI B
0011e#t XapaKTepUCTUKE OCHOBHOM MPOQECCHOHATBHON 00pa30BaTeIbHOM MPOTPAMMBI.

2. OueHo4HbIe CpeacTBa (OLeHOYHbIe MaTePHAJIbI) AJIsl IPOBEIeHUs Te-
KYLLEro KOHTPOJIA YCIIeBaeMOCTH 00y4aI0IIMXCH 110 JUCHHUILVIUHE (MO1YJIIO0)

IlepeyeHb KOHTPOJILHBIX 33JaHM M BONPOCOB /sl OLEHKH C(POPMHPOBAHHOCTH
komneTeHuun OIIK-3 (koHTpoMpyeMblii HHAUKATOP AocTHKeHUs KomneTeHunu — OIIK-
3.1)

1. Kakoe BbhICKa3bIBaHHE HaN0O0JIEE TOYHO ONPEACIISACT MOHATHE «MOICIbY !
1) TO4YHas KOIHs OPUTHHAIA;
2) OpUIrMHAJ B MUHHATIOPE;
3) o0pa3 opuruHaia ¢ HauboJee MPUCYIIUMH €My CBOMCTBAMU;
4) HavaJbHBINA 3aMbIces OyayIero oobexra?
2. KomnproTepHOE MOJICTMPOBAHHE — 3TO:
1) nporecc IOCTPOEHUS MO KOMITBIOTEPHBIMH CPEICTBAMHU;
2) Tmpolece uccie0BaHust 00BEKTa ¢ TOMOIIBIO €r0 KOMITBIOTEPHOW MOJIEIH;
3) TOCTpOeHHE MOJIENN Ha YKpaHe KOMITbIOTepa;
4) pelnieHne KOHKPETHOM 3a7auy C OMOIIBIO KOMITBIOTEpA.
3. BepOanbHO# MOJICITBIO SIBIISIETCSI:
1) Mojaens aBTOMOOHIIS;
2) COOpHHK MPABHII TOPOKHOTO JABHIKCHUS;
3) ¢dopmyna 3aKk0OHAa BCEMHPHOTO TATOTCHUS;
4) HOMEHKJIaTypa CIHCKa TOBApOB Ha CKIIAJIE.
4. JluckpeTHAs MOJIENIb POCTA TOMYJISAIUI, OrpaHUYEHHAs BHYTPUBUIOBOH KOHKYPEH-
UEN:
1) Nt =R-Ni; 2) Nt =R Ngyq;
. b
3) Nt+1:R'Nt+R'Nt+1’ 4) Nt+1=R'Nt/[l+(a'Nt) ]
5. Mopenb MeXBHIOBOW KOHKYPECHIIUU «XHITHUK-KEPTBaA:
1) leldt:r-Nl—a-Ni-Nz; sz/dtzb-Nl—q-Nz;
2) leldt:r-Nl—a-Nl-Nz; sz/dt:a-b-Nl—q-Nz;
3) dNi/dt=r-N;-(Ny—Ny—-a-N»y);
dN2/dt:a- N> -(N2 — Nl—q-Nl);
4) dNi/dt=r-Ny—a-No; dNo/dt=b-N;—q-N».

6. Mopenb MEXKBHI0BOM KOHKYPEHLUHU JUIsl CIIydasi IBYX NOMYJISLIAN:

1) dNp/dt=nr-Ny; dNy/dt=r>-Nj.



2) dNg/dt=n-Nq-(Ki—2-Ny)/Ky;
dN2/dt =ry-Njp '(KZ -1 N2)/K2;
3) dNi/dt=n-Nqp-(K;{—N;i—aq2-Ny)/Ky;
sz/dt =r- N2 -(K2 - N2 — 091 N2)/K2;
4) dNq/dt =1 Ny - (K;—=N2)/Kq; dNp/dt=ry - No - (Ko —Np)/Ko.
7. CoBMecTHasi BEpOSITHOCTh ONPEAEISETCS COOTHONICHUEM:
1)  P(ANB)=P{(we A)A(weB)};
2) P(ANB)=P{(weA)v(weB)};
3) P(AUB)=P{(we A)A(weB)};
4) P(ANB)=P{(we A)\(weB)}.
8. YcnoBHasi BEpOSTHOCTD OMPEEIIeTCs COOTHOLICHUEM:
1) P(A|B)=P(AUB)/P(B);
2) P(A|B)=P(ANB)/P(B);
3) P(A|B)=P(ANB)/P(A);
4) P(A|B)=P(A\B)/P(B).
9. Eciiu coObiTg A u B He3aBUCHMEL TO:
1)P(ANB) =P(A)+P(B);
2) P(ANB) =P(A)-P(B);
3)P(ANB) =P(A)-P(B);
4)P(ANB) =P(A)/P(B).
10. Jucniepcust mepeMeHHO X OmpeaesieTcs BhIPaKCHUEM:
1) D= (IX ~(X)1);
2) DEX}=([X —=(X)F);
3) DIX3= (X" ~(X)'1);

4) D{X}:<[X2—<X2>]>.
11 K CTOXAaCTUYCCKUM MOICIAM OTHOCHUTCSH:
1) ™Momenb IBMKEHUS Tella, OPOLICHHOTO MO/ YIJIOM K TOPH30HTY;
2) Mojenb OPOYHOBCKOTO JIBH)KEHHS;
3) Mozenb TasiHUS KycOYKa JibJla B CTaKaHe;
4) MOJICJIb O6TCKaHI/I5{ ra30M KpbLIa CaMOJICTA.
12 HOCJ’IGI[OBB.TGJ'ILHOCTB OTallOB MOACIINPOBAHUA:
1) 1enb, 00BEKT, MO/ICIb, METO/I, AJITOPUTM, IIPOTPaMMa, SKCIICPUMEHT, aHAJIH3,
YTOYHCHUC,
2) 11eJb, MOJIENb, 00BEKT, AITOPUTM, IPOTPAMMa, SKCIICPUMEHT, YTOYHEHUE BIOOPA
00BeKTA;
3) 00BeKT, 1eb, MOJICIb, SKCIIEPUMEHT, TPOrpaMMa, aHajIu3, TECTHPOBAHNE;
4) 00BeKT, MOJIENb, 11eJIb, AITOPUTM, METO]I, MPOTPaMMa, IKCIIEPUMEHT.
13. UHOyKTHBHOE MOJICITMPOBAHUE ITPEATIOIaraeT:
1) ruUnoTeTHYECKOE OMHMCAHUE MOJICIIH;
2) pelIieHHe 3a7a4i METOIOM WHIYKIUH;
3) pemieHue 3a1auu A€AYKTUBHBIM METOIOM;
4) MMOCTPOCHUC MOJICIN KaK YaCTHOT'O Cliydas FJI063.J'IBHBIX 3aKOHOB IMPUPOABI.
14 ypaBHCHI/IC qCHMCHa-KOHMOFOpOBa IJI HEIIPEPBIBHOT'O IIponecca UMECT BU:



1) POt Xts) = [ POGE X0, P0G, [ X )X, |
2) POt X t) = [ P0G 1%, ) P0Gt | %, b
) POt 1X,t) = [ P0Gt 1,1 PO, | X, t)dX, ;
4) POt 1%,8) = [ POGE X1 PO | X, t) X, -

15. OMnupuyeckuii 3aKkoH XepceTa I aHaIM3a BPEMEHHBIX PSAIOB UMEET BU/I:
1) S/R=(c/2)";
2) RI/IS=(c/2)";

3) R/S=r"?;
4) S/R=7¢""?,
16. JInst GpOoyHOBCKOTO JBMKEHUS MOKa3aTenb Xepcra H
1) H-=1,
2) H=0;
3) H>0,5;
4) H=0,5.

17. Cnyuaiinblii Ipoliecc Ha3bIBACTCS IEPCUCTEHTHBIM, €CIIH
1)  u“MeeT MEeCTO J0JITOBPEMEHHAs CTATUCTUYECKAsT 3aBUCHMOCTD;
2)  OTCYTCTBYET JOJITOBPEMCHHAS CTATUCTHYECKAs 3aBHCUMOCTb;
3)  WMeeT He3aBHCHUMbIC 3HAUCHUS ¥ KOHCUHYIO TUCIIEPCHIO;
4)  aBTOKOppEJSIUOHHAs (DYHKIUS paBHA HYIIIO.

18. [lns mepcUCTEHTHOTO cy4aifHOTro mpoiiecca nokas3arenb Xepcera H

1) H=1;
1) H=0;
2) H>0,5;
4)H <0,5.

19. CpennexBanpatuunbiid npenen ais ¢pynkmun G(t) u BuHepoBckoro mpoiecca W (),

paBHbIE MS—lim {zn: G(t, )W (t)-W(t ,)];, HassiBaeTcs
n—oo i=1

t ' l
1) croxacruueckum unTerpanoM CrparoHoBrya U o6o3Hadaercs S [G(t )dW (t);
fo

t ' '
2) croxacTuueckuM uHTerpanoM Mro n obozHagaercst [G(t)dW (t);
fo

t ' l
3) wunterpan Pumana—Cruntbeca u o6o3nadaercs [ G(t)dW (t);
L)

t 0 '
4) wunrerpan Jlebera u o6o3navaercs [ G(t)dW (t).

to

20. CpennekBanparuunbiii npenen it Gpyakiuu G(t) u BuHepoBckoro mporecca W (t),

I ]

paBHbIIT MS—lim {i G [% : ti_l}[\N (t)-W (ti_l)]} , Ha3bIBaeTCs

t ' '
1) croxactnueckum nHrerpanom CtpaToHoBuYa u obo3Hadaercs S [G(t )dW (t);
fo

t ' '
2) croxacTuueckuM UHTErpanom Mrto n obosnauaercs [ G(t )dW (t);
fo



t
3) unrerpan Pumana—Cruntseca u o6o3uagaercs | G(t)dW (t);
fo

t ' '
4) unterpan Jlebera n obo3nauaercst | G(t)dW (t).

fo

HepequL KOHTPOJIbHBIX 3aJaHul M BOIIPOCOB AJId OUHEHKH CQ)OPMI/IPOBaHHOCTI/I

komnereHun OIIK-3 (koHTpoMpyeMblii HHAUKATOP JH0cTH:KeHUs1 kKommneTenuuu — OIIK-
3.2)

1. TlpuBeauTe mpoIeAypy MOCTPOCHHS M BBIYUCIUTE (PAKTAIBLHYIO Pa3MEPHOCTh KaHTO-
POBCKOI'O MHOXECTBA.

2. ChopmynupyiTe IMIOUPUICCKUIN 3aKOH XepcTa U MPUBEIUTE TMPUMEPHI €ro UCTIOIb30-
BaHMUSI 1151 CTOXaCTUYECKHUX MPOIIECCOB.

3. IlpuBeauTe mpuUMeEpbl CTOXACTUYECKUX IMPOIECCOB, KOTOPHIE MOXHO OMHUCATh C MOMO-
LIBIO PO30BOTO LIyMa.

4. TlpuBeauTe anroOpuT™M MYJIbTU(PAKTATIHLHOTO (DIYKTYallMOHHOTO aHAlIHW3a CaMmoIoa00-
HBIX BPEMEHHBIX PSAJIOB.

5. YkaxuTe BUAbI BOJIIOLIMN YUCICHHOCTU MOMYJISUUNA B MOJEIN BHYTPUBUIOBOM KOHKY-
PEHLIUU U IPUBEIUTE UX CXEMATUYECKOE U300paKEeHHE.

6. Ilonsatue ciyuaiiHoro nponecca. COBMECTHBIE M YCIIOBHBIE IJIOTHOCTH BEPOSITHOCTEH.
CermapaOenbHBIN CTOXaCTHYCCKHA MTPOIIECC.

7. Mubdepenuunansnoe ypaBHeHue Yenmena — KomnmoropoBa u ero ckaukooOpasHas,
TpeHaoBas ¥ 1udGy3HOHHAS COCTABIISIONIUE.

8. Ilpumepbl MapkoBCKUX mporeccoB BuHepoBckuili mpouecc. YpaBHenue Doxkepa-
[1nanka 1711 BUHEPOBCKOTO MPOIECCa U €ro PEIICHHE C MOMOIIBI0 XapaKTePUCTUUECKON (DyHK-
LUH.

9. Ilpumepsl MapKOBCKUX MporieccoB. [Iponecc OpHinTeitna — YinenOeka.

10. TIpuBeauTe mporeaypy MOCTPOSHUS U BBIUUCIHTE (DPaKTaATbHYIO Pa3MEPHOCTh TYOKH
Merepa.

11. MpuBeaute KIacCUPUKALUIO U MPUMEPHI CTOXACTUYECKUX IMPOILIECCOB MO CTEMEHU
YCTOMYUBOCTH.

12. CopmynupyiiTe OCHOBBI TOCTPOCHUS CTOXacTUYECKOW Monenu JlamkeBeHa OpOyHOB-
CKOT'O JIBUJKEHUS.

13. [IpuBeauTe anropuT™M MOJEITUPOBAHUS OJHOMEPHOTO CITYyYaifHOTO Oy KIaHUSI.

14. TlpuBenute pe3ynbTaThl KOHKYPEHIIMH B JorHcTUYecko Monenu Jlotku-BombTeppa,
WCITIOJIB3YST METO]T U30KJIMH.

15. ChopmynupyiTe OCHOBBI CTOXAaCTHUECKOTO TOIX0/a K OMUCAHUIO MPOIIECCOB POXKJIe-
Husg-ruoenu. [lpuBenuTe mnpUMep YHPABISIIONIETO CTOXAaCTUYECKOT YPAaBHEHHS I CHUCTE-
MBI»XUITHUK-)KEPTBAY.

16. Incddysnonnsie nporneccel. YpasHerne @okkepa-Ilnanka.

17. Ilpumepbl MapKOBCKHX TpolieccoB. OHOMEpHBIE CITyHYaliHbIe OTyKTaHMUS.

IlepeyeHb KOHTPOJIBHBIX 3aJaHMH M BOIPOCOB /JIsl OLEHKH C(POpPMHMPOBAHHOCTH
komnetreHuun OIIK-3 (koHTpoMpyeMblii HHANKATOP AoCTHKeHHsl komneTeHuun — OIIK-
3.3)

1. BeiOepute U3 npeasaraeMoro Crucka 3Tarbl MOJAECTUPOBaHUS, PAaHXKUPYHTEe U 000CHYH-
T€ MOCJIEA0BATENFHOCTh BHIOPAHHBIX ITAIOB.
1) uens, 2) 00beKT, 3) MOzeNb, 4) METO, 5) aIrOPUTM, 6) IpOrpaMma,



7) BKCIEPUMEHT, 8) TecTHpoBaHue; 9) aHanus, 10) yrouneHue.
2. CMoaenupoBaTh CIyYalHBIA MPOIECC ¢ HE3aBUCUMBIMHU 3HAYCHHSIMHU Ha KOMITBIOTEPE,
UCIIOJIb3YSl TEHEPATOp CIIyYalHbIX YMCell, KOTOpbIA BelOMpaeT -1 unu +1 ¢ paBHOH BEpOSTHO-
cThi0. CUMTaTh, YTO «OPJIBDY COOTBETCTBYIOT +1. 3Hauenus nmapamerpoB: N =10, 7 =2500. Ilo-

ctpouth 3aBucuMocTh &(t), coemmnuB nmHMsAMH Touku (t, £(t)) um  ((t-1), &(t-1)),
t=1 ..., 2499. Iloctpouts 3aBucuMocTh X (t) HAKOIUICHHOTO OTKJIOHEHHS OT CpPEIHEro, co-
€/IMHUB JIMHUSAMH OTHenbHble Touku (t, X (t)), mpencrasistonire co0oii 3amuch Habopa 3Haye-

HUMW, MPUHUMAEMBIX CIydailHOH rnepeMeHHO. [TocTpouTh B TBOWHOM JIOTapu(MHYECKOM Mac-
mrabe 3aBucumMocth R/ S = f (7). BeimosHuTh anmpokcumaruio Habo1aeMbIx 3HadeHuit R/ S

3aucuMocThio R/ S = (ar)” u onpenenurs 3nauenus a u H . Ha ToM e rpaduke mocTpouTs B

JIBOMHOM JIorapu()MU4eCKOM MacuITade 3aBUCUMOCTb (6) U MPOaHAIN3UPOBATh MOJTYUYEHHBIE pe-
3yJIbTATHI.

3. M3yunth Xapakrep 3BOJIOLMU MOIMYJISLHUU, OMUCHIBAEMOM MOJENBIO BHYTPHUBHIOBOM
KOHKYPEHLIUU, IPU 3a/laHHBIX 3HaYeHUsX napameTrpoB a, R, No B 3aBUCMMOCTH OT 3Hau€HUs
napamerpa b B muanasone b1 < b < bz, VcranoBuTh HanmMuKe WM OTCYTCTBHE KaueCTBEHHBIX
pa3nuuii B XapaKkTepe 3BOJIIOIUH B 3aBUCUMOCTH OT 3HAUCHHUs mapamerpa b .

4. Peanu3oBaTh MOJICIMPOBAHUE MEXBHIOBOM KOHKYPEHLIUH 110 (GOPMYyJIaM IpH 3aJlaHHBIX
3HAYEHUAX MapameTpoB I'1, Iz, K1, K2, a2, ao1 . Ilpoananus3upoBars 3aBUCUMOCTh CyAbOBI 110-
MYJISIHAA OT COOTHOIICHHSI 3HAYCHUH MX HaYaIbHOW YrCcIeHHOCTH N U NJ.

5. [IpoBectn MozenMpoBaHUE AMHAMUKU YMCICHHOCTH MOIYJIALUI B CUCTEME «XMIIHHK-
KEpPTBa» TPH 3aJaHHBIX 3Ha4deHusx nmapamerpoB I, a, f, No , Co . [Ipoananu3upoBars 3aBUCH-
MOCTb pe3yJIbTaTOB MOJICIMPOBaHMsI OT 3Ha4EeHHUs NapameTpa ( B quanazoHe 1 < q < (2.

6. Monenb «XUIIHUK-)XEPTBa» IPEICKA3bIBACT COIpPSDKEHHBIE KOJIEOAHHWS YHCICHHOCTH
KEepPTB U XUUIHUKOB. MccnenoBarh 3aBUCHMOCTD 3alla3/blBaHUS aMIUIUTY/ KojeOaHW YuCIeH-
HOCTH XWIIHUKOB OT aMIUIATY]l KOJEOaHWH YUCIEHHOCTH XEPTB B 3aBUCHMOCTH OT 3HAYCHHI
napamerpa (. 3HaueHHs OCTaJbHbIX apaMeTPOB (PUKCUPOBATH 110 YCMOTPEHUIO.

7. [IpoBecTn MOAETMPOBAHNUE PACTIPOCTPAHEHHS SMTUICMUN. Y CTAHOBHTH CKOPOCTH YBEITH-
YEeHUs Ynciia OOJIbHBIX M MHTEPBaJIbl BpEMEHU BO3PACTaHUsS M YObIBAaHHS CKOPOCTH 3a00JI€BILIUX.

8. Pamxupyiite cieayromnye MHOKECTBA 110 BO3PACTAHUIO UX (PpaKTanbHON pa3MEpHOCTH.
VYkaxuTe OCHOBHbIE CIIOCOOBI onpeeaeHns (paKkTaaIbHON pa3MEPHOCTH.

1) cuexxnnka Koxa; 2) kaHTOpOBCKOE MHOXKeCTBO; 3) caiiperka CepruHCKOro;

4) xoBep CepnuHckoro; 5) ryoka Menrepa.

9. U3yunTth xapakTep SBOJIONMHU TOIMYJISIIAN, OMHUCHIBAEMOW MOENBI0 BHYTPHUBHIOBOH
KOHKYPCHIIMH, IPU 33J]aHHbIX 3HaueHHsX napametrpoB b , R, No B 3aBHCHMOCTH OT 3HAaYCHHS
napameTpa g B Juana3oHe a1 < @ < @ . YCTaHOBUTh HaJIM4YHME WIM OTCYTCTBUE KAaueCTBEHHBIX
pa3Mumii B XapakTepe SBONIONNN B 3aBUCHMOCTH OT 3HAUEHUS ITapameTpa d.

10. Jlns mMonenu BHYTPHUBHIOBOW KOHKYpeHIMH B (ha3oBoil miockoctu (b, R) Haiitn
TPaHUIIBI 30H, Pa3ACIaIOMINX PEKUM KOJIe0aTeTbHOTO YCTAHOBJICHUS CTAI[MOHAPHON YHCICHHO-
CTH MOIYJIALUHN U3Yy4aeMOM CUCTEMBI U PEXKHUM yCTOMUMBBIX MPEAETbHbIX IIUKIIOB.

3. OuneHoYHBIE CPeACTBA (OLIEHOYHbIE MATEPHUAJIbI) JJIS1 IPOBEICHUSA
NMPOMEKYTOYHOM ATTECTANNH 00YUAKIIMXCH M0 JUCHUILIUHE (MOIYJII0)

HcnpiTanne npoMexxyTOYHOW aTTecTalluu CTY/AEHTa MO AUCHUIUIMHE IPOBOAUTCA B (Pop-
Me NMHCbMEHHOTO OTBETA U MPEAyCMaTPUBAET BO3MOKHOCTD MOCIEIYIOIIEro codece10BaHMs.

Kaxxprit Onser BKIFOUaeT 2 KOHTPOJIBHBIX BOIPOCA, OCYIIECTBIISIONIUX B COBOKYITHOCTH
[IPOBEPKY 3HAHUMN, YMEHUH U BIIaJICHUM.



IlepeyeHb KOHTPOJIBHBIX 3aJaHMH M BONPOCOB /sl OLEHKH C(POpPMHPOBAHHOCTH
komnereHnun OIIK-3 (koHTpoUpyeMblii HHAUKATOP JH0cTH:KeHUs1 kKommneTenuuu — OIIK-

3.1)
1. MaremaTnyeckon MOACJIBIO SABJIACTCA:

1) Mozenr aBTOMOOHIIS;

2) COOpHUK TPABUIT JJOPOKHOTO JIBUKCHUS;

3) bopmyiia 3aKOHA BCEMUPHOI'O TATOTCHHS,
4) HOMEHKJIaTypa CIIMCKa TOBapOB Ha CKIIAJIE.

2. lnpopMarimoHHOM MOJEIBIO SBIISETCS:
1) wmoaens aBTOMOOHIIS;
2) CcOOpHHK IPABUII JIOPOKHOTO JABHIKCHUS;
3) dopmyia 3akoHa BCEMUPHOTO TATOTCHHUS;
4) HOMEHKIJIaTypa CIIMCKa TOBAPOB Ha CKJIAJE.

3. K neTepMuHUPOBaHHBIM MOJIEIISIM OTHOCHTCSI:
1)  Mozenb CiydaifHOTO Oy XKIAHHS YACTHIIBL;
2)  mMozens GOPMHUPOBAHUS OUEPE/IH;
3)  Mozenab CBOOOAHOTO MAJCHUS TEJIa B CPEJIC C COMPOTUBIICHUEM;
4)  MOJeINb UIPhI KOPEII-PEIIKay.
4. YcioBHAs TUIOTHOCTh BEPOSITHOCTH MapKOBCKOT'O CIIYYaifHOTO MPOIecca YIOBIETBO-
pSIeT YCIIOBHIO:
D pOwts X0t [ Y075 Yau T ) = POGES Xou b [ Y0 735 Y20 %) 5
2) PO X b e | Y1 T35 Y0 T3 ) = POGLES X 65 | Y1, 3)) 5
3) P(x,t; Xoutys | YT You 7oy ) = PO Y1 705 Vo T 1) s
4 PGS X b [ Y1 T Yoi T ) = PO Y 7))
5. CortacHO MOJiesTi OPOYHOBCKOTO JBM)KCHUSI DHHINTEWHA, CPeTHEE MTepeMEIleHUE
yacTuibl paBHO (D — koadunment nupdysun):

1) VDt

2) 2Dt

3) V2Dt ;

4) 2DVt .

6. IlepBbIM IpUMEPOM CTOXACTUUECKOTO TU(PPEepeHINATIbHOTO YpaBHEHUS B S-

ercs:

1) ypasuenue Uenmena — Konmoroposa;

2) ypasrenne ®oxkepa — I1nanka;

3) ypaBuenue JlamxkeseHa;

4) ypasuenue JInyBums.

;
7. ®opmyna G(zr) = TIim _Ii_j X(t)x(t+7)dt ompenenser:
-0 T g

1)  cmekTpaJbHYIO IOTHOCTH;

2)  aBTOKOPPEISALUOHHYIO QYHKIIHIO;
3)  wunTterpan CTpaToHOBHYA,

4)  wmnTerpan Uro.

T ) 2
| e""tx(t)dt,‘ . OTIpeJIeNseT:
0

8. ®opmyia S(w) = T|im %
-0 27T

1)  chekTpanbHYIO INIOTHOCT;
2) aBTOKOPPEISALUOHHYIO (DYHKIIHUIO;



3) wuHTerpan CTpaToHOBHYA,

4)  wuaTerpan Uro.

9. Ilpoueccsl Ha3bIBAIOTCS IProJUYECKUMHU, €CIH

1) Bce ero BEpOATHOCTHBIE XapaKTEPUCTUKHU YCPEAHEHBI 10 MHOXKECTBY BO3MOXKHBIX pea-
JIM3aIii;

2) Bce ero BepOSTHOCTHBIE XapaKTEPUCTUKH yCPEIHEHBI 3a TIOCTATOYHO OOJBIION mpome-
JKYTOK BPEMEHH ISl OJJHOU peau3aliii mpolecca;

3) cpenHee 10 BPEMEHU PaBHO CPEeIHEMY 10 MHOXKECTBY BO3ZMOXKHBIX peasln3aliuii;

4) Bce ero BepOATHOCTHBIE XapaKTEPUCTUKU MTOCTOSHHBL.

10. YpaBuenue Yenmena-Koamoroposa Jijist TUCKPETHOTO MPOLiecca UMEET BU:

1) P(nl’tl | n3't3) = Zp(nl’tl | nzitz)P(nzitz | n3,t3) :

Ny

2) P(nutln, )= P(n,t[n, )P, t, n, L) ;

N3

3) P(.t[n,t)= Z P(n,t [ n,,t,)P(n,,t, [Ny, L) ;

4) P(nl’tl | ns’ts) = Z P(n1’t1 | n21tz)P(n1’t1 | ns’ts) .

11. JlenyKTHBHOE MOJICIIMPOBAHUE MTPEIIIOIIAracT:
1) runoreTuyeckoe omucaHue MOJEIH;
2) peleHUE 3a/1a4i METOJOM HHIYKIIHH;
3) pelieHue 3a1a4u J€AYKTUBHBIM METO/IOM;
4) mocTpOCHHE MOJICITU KaK YaCTHOTO CIydasl II00aIbHBIX 3aKOHOB ITPUPO/IBI.

12. KoMnblOTEpHBII 3KCIEPUMEHT — 3TO:

1) peuieHue 3a/1a94 Ha KOMITBIOTEPE;

2) HCCIeIOBaHUE MOJEIH C TIOMOIIBIO KOMITBIOTEPHOI IPOrpaMMBbl;

3) ToAKIIOYEHUE KOMITBIOTEpa /il 00pabOTKU (PU3MUYECKUX IKCIIEPHUMEHTOB;

4) aBTOMaTU3UPOBAHHOE YIPaBJICHUE PU3NUECKUM IKCIIEPUMEHTOM.
13. JluckpeTHast MOJEJIb YUCIEHHOCTH IOMYJISALUHU, 3aBUCALIEH B OCHOBHOM OT YHCTOMN

CKOpPOCTH BOCIPOM3BO/ICTBA (6€3 yueTa BHYTPUBUAOBOM KOHKYPEHIIMHN):
1) Nijg =R-Nt; 2) Nt =R-Niyg;
3) Nt+1:R'Nt+R'Nt+l; 4) NtZR'Nt/(1+Nt).

14. CambIM yJOOHBIM C MPaKTUYECKOW TOYKU 3pEHUS MOJIYUYEHHs CIydalHBIX YMCeN Ha
OBM sBnsiercsa MeTo
1) Ttabmu;
2) 1aTYHKOB;
3) rmceBmOCTYYalHBIX YHCEI.
15. MogenupoBaHueM clTyyailHON BeTUYHMHBI HA3bIBAIOT
1) BbIUMCIICHHE €€ BEPOSATHOCTHBIX XapaKTePHCTHK;
2) mpeoOpa30BaHMs, MO3BOJSIONINE C MOMOIIBIO CIyYalHBIX YUCE BBIYUCIUTD JIFO-
0o0€ ee 3HAYEHUE;
3)pou3BOIBHOE 3aJJaHUE €€ 3HAUCHUH CITy4ailHBIMH YHUCIIAMU.
16. U3 HmwxenepedncieHHbIX MeTo10B MoHTe-Kapiao BBIUMCIEHUS ONpEIeNIeHHBIX UHTE-
IpajoB CaMbIM TOUHBIM SIBJISIETCS
1) npocreiimii METO;
2) TEOMETPHYECKHUI METO] ;
3) BBIJCICHUS IITaBHOW YacTH;
4) CHUMMETPH3AIUH MOIBIHTErPATLHON (QYHKIIHH.
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17. Croxactuyeckoe nudpepeHuanbHoe ypaBHEHNE % =a(x,t)+b(x,t)&(t) naspBaeTcs

1) ypaBHenuem Yenmena — Konmoroposa;
2) ypaBHenuem doxkepa — [lnanka;
3)ypaBHeHueM JlaHxkeBeHa;
4) ypaBHeHueM JInyBUILISL.
18. Croxactuueckoe nudepeHnraibHOe ypaBHEHUE
dx(t) =a[(x(t), t]dt +b[(x(t),t]dW (t) Ha3bIBacTCs
1) ypaBHenueM CTpaToHOBHYA;
2) ypaBHeHueM @okkepa — Ilnanka,
3)ypaBHeHueM JlaH)keBeHa;
4) ypaBuenuem Uro.

19. Croxactuueckoe nqudpepeHnraibHOe ypaBHEHUE
of (x,t) 0 10°
T = —&[A(X,t) f (X,t)] +ER[B(X,t) f (X,t)] Ha3bIBACTCA

1) ypaBuenuem CTpaToHOBHYA;

2) ypaBHeHueM Pokkepa — Ilnanka,

3)ypaBHeHueM JlaHxkeBeHa;

4) ypaBuenuem Uto.

20. MapkoBcKuUii CITy4aifHbIN MpOIIecC HA3bIBAETCS OJHOPOIHBIM, I KOTOPOTO

1) Bce MepexoHbIC BEPOSITHOCTH PABHBIL;
2) TepexoaHbIe BEPOSATHOCTH OCTAIOTCS MOCTOSHHBIMH;
3) 1oCIienoBaTeIbHOCTD MEPEXOTHBIX BEPOSITHOCTEH CXOIMUTCS;
4) BBINOJHSIETCS YCIOBHE IPTOJAUIHOCTH.

Ilepeyenb KOHTPOJIBHBIX 3aJaHMH W BONPOCOB JIA OLECHKH C(POPMHUPOBAHHOCTH
komnerenuu OIIK-3 (koHTpo/MpyeMblii HMHAMKATOP A0cTH:KeHHsA KomneTeHuun — OIK-
3.2)

1. IlpuBeaute mpoueaypy MOCTpoeHus CHeXHMHKM Koxa M BblUMcCIHTE ee (paKkTalbHYIO
Pa3MEpPHOCT.

2. ChopmynupyiiTe SMOMPHUUECKUI 3aKOH XepcTa M MPHUBEIUTE MPUMEPHI €ro UCHOJb30-
BaHUs JJI1 MOJIEIUPOBAHUS CIIy4allHbIX PSI/IOB.

3. IlpuBeauTe mpuUMepbl CTOXaCTUYECKUX MPOIIECCOB, KOTOPHIE MOYKHO ONHCATh C IMOMO-
L0 YEPHOTO IIyMa.

4. ChopmynupyiiTe OCHOBBI TOCTPOEHHUS CTOXACTHUYECKOM MOJIEeIN DUHINTEHHA OPOYyHOB-
CKOI'O JIBUJKEHHS.

5. Kakne pexxuMbl 3BOJIOIUH B3aMMOJEHCTBYIOINX MOIYJISIUM IPEICKa3bIBAET JIOTUCTH-
qecKasi MOJIENIb MEXBUI0BON KOHKYPEHLIMHU ?

6. IlonsaTme MapkoBCKOro Ipouecca. YcioBus MapkoBa. VYpaBHeHue Yenmena-
Konmoroposa B uHTerpanbHoil popme.

7. Cxaukoobpa3Hsbie mporecchl. YpaBHeHue Kommoroposa — ®@emepa.

8. CBoiicTBa BUHEpOBCKOTO Mnpotecca. Heperyiaspuocts, HenupdepeHIupyeMocTb U He3a-
BHUCHUMOCTb TPAEKTOPHil. ABTOKOppENISIIIMOHHAS (QYHKIIHS.

9. Ilpumepsl MapKOBCKUX TporieccoB. CiydaitHbli TenerpadHslii mporecc.

10. IlpuBeaure npoueaypy NOCTPOCHUS U BBIYUCIUTE (PPAKTATBHYIO pa3MEPHOCTh CHE-

sxnuku Koxa.
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11. IlpuBeauTe MpUMEPHI CTOXAaCTUYECKUX MPOLIECCOB, KOTOPHIE MOYXHO OIUCATh C TIOMO-
IbI0 KOPUYHEBOT'O IIyMa.

12. [IpuBeaute 000CHOBaHUE TOTO, YTO ypaBHEHUE JIaHKeBeHA MOKHO CUMTATh IEPBBHIM
MPUMEPOM CTOXaCTUUECKOro U HepeHIMaTbHOT0 YpaBHEHHUS.

13. Jlaiite onpeneneHrne 0000IEHHOMY OPOYHOBCKOMY JABHKEHUIO. Y KOKHUTE CBSI3b MEK-
Iy TIEPCUCTEHTHOCTHIO CIIy4alfHOTO Mpoliecca U MmokaszareneM Xepcra.

14. TlpuBenuTe cxeMaTnyeckoe N300paKEHNE TUHAMUKH CUCTEMbI «XHIIHUK-KEPTBa» IS
HEIPEPBIBHON MOJICIIH.

15. IlocTpoiiTe anropuT™M peaju3alli CTOXAaCTHUYECKOW MOJeNd IpoOOBOro mryma B pa-
JIMOAJIEKTPOHHBIX YCTPOHCTBAX.

16. JlerepMuHUpOBaHHBIC MPOIIECCHI. Y paBHEeHUE JINMyBUILIIA.
17. Ilpumepsl mapkoBckux npoueccos. IIpouecc Ilyaccona.

Ilepeyenb KOHTPOJIBHBIX 3aJaHMH W BONPOCOB JIsA OLECHKH C(HPOPMHUPOBAHHOCTH
kommnetreHun OIIK-3 (koHTpoMpyeMbIii HHANKATOP AOCTHKeHUsI KomneTeHuuu — OIIK-
3.3)

1. [Ipoananu3upyiTe ¢ MOMOIIbIO KPUTEPUEB ;(2 u »° meronsl Heiimana, Jlemepa u Ko-
poOoBa TMOJy4eHUsT pAaBHOMEPHO pacripeneneHHbix Ha uHTepBane [0, 1] mceBmociy4aliHBIX TO-

YeK. YKaXHUTe JIOCTOMHCTBA M HEAOCTATKU KaX/10r0 U3 3TUX METO/I0B.
2. Paccuntars OpoyHOBCKyI0 QyHKIHI0 B, (t) 1 mocTpouth ee rpaguk mpH ClemyroIux

3HaueHussX napamerpoB: H =0,5; M =2500; n=8. Paccuurarh u mocTpouth rpaduku npwu-
pamienus 6poyHoBckoit GyHkuuu (ppakransHoro myma) AB, (t) =B, (t) - B, (t —1) mus pasHbx
nokasareneir Xépcra: H =0,5; 0,7; 0,9 (M =2500; n=8). Iloctpouts rpaduku OpOYHOB-
ckoit pynkuuun B (t) npu B, (0) =0 u 3HaueHusX napameTpoB, NpUBeIeHHBIX B 1. 2. OG0CHO-

BaTh AHOMAJILHO OOJIbIIME OTKJIOHEHHS OpOYHOBCKOM (YHKIMH OT Hayaja KOOpAMHAT IpHU
H >0,5 c nomoursto aucnepcun npupamieHuid. [loctpouts ppakranbHyt0o OpOYHOBCKYIO KpH-

BYIO «II00€T U TIOPAXKEHUI.

3. MByunuth XapakTep 3BOJIONMU TMOMYJISIIHH, OMHUCHIBAEMOW MOJAEIbI0 BHYTPUBUAOBOU
KOHKYPEHIIMH, TIPU 3aJaHHBIX 3HAYCHUSIX napamerpoB a, b, No B 3aBUCHMOCTH OT 3HAYEHHUSI
napameTrpa R B quanazone Ri1 < R < Rz . YcTaHOBUTH Hamu4ue UM OTCYTCTBHE KaueCTBEHHBIX
pa3In4Mii B XapakTepe SBOJIIOLUHI B 3aBUCUMOCTH OT 3Ha4YeHUs napamerpa R .

4. Peanu30BaTh MOJICTUPOBAHUE MEKBUIOBON KOHKYpeHIMH 1o Gpopmynam (1) npu 3anan-
HBIX 3HAUYEHUSAX MapameTpoB I, 2, K1, K2 ,N?, N;. IIpoananu3upoBarsk 3aBUCUMOCTh Cy/1bOBI

MOMYJISIMM OT COOTHONIEHUS 3HaYeHU I K03()PUIIMEHTOB KOHKYPEHIIUU (12 U Q21.

5. [IpoBecT MoOJIeNMPOBAHUE AUHAMHUKHN YHCIEHHOCTH MOMYJISIMNA B CUCTEME «XHUIIHUK-
)KEpPTBay» MpH 3aJaHHBIX 3HaueHHsx mapamerpoB a, f, 4, No , Co . [IpoananusupoBars 3aBUCH-
MOCTb PE3yJIbTaTOB MOJEINPOBAHNS OT 3HAUEHUs nIapaMeTpa I' B [uana3zoHe 1 < r < rp.

6. Mozenb «XMITHUK-KEPTBA» TPEACKA3bIBAET COMPSIKEHHbIE KOJIEOAHUs YHMCICHHOCTH
KEPTB U XUIITHHUKOB. HCCJ’IC}IOB&TB 3aBUCUMOCTD 3alla3JibIBaHUA aMILJIUTY /] Kojie0aHuil YnciIeH-
HOCTH XMIIHHKOB OT aMIUIUTY]l KOJeOaHWH YMCIEHHOCTH KEPTB B 3aBUCHUMOCTH OT 3HAYEHUH
napametpa f. 3HaueHHs OCTABHBIX TTAPAMETPOB (PUKCHPOBATH MO YCMOTPEHHIO.

7. Tlpennoxure aaropuT™M MOAETUPOBAHUS CIyYalHBIX BPEMEHHBIX Ps/I0B HA OCHOBE Me-
TOJIa HOPMHPOBAHHOTO pa3maxa (Xepcra). YKakuTe 3HaAUCHUE MOKaszaTenss XepcTa, €clid pac-
CMaTpUBAETCS CIIy4alHbIN MPOLECC C HE3aBUCUMBIMH 3HAYEHUSMU U KOHEUHOM T CIIEPCUEN.
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8. Ilpumenutp Meton R/S Kk aHanm3y pe3yibTaTOB YHCICHHOTO MOACIHPOBaHHS (DyHK-
muun B, (t) . IToctpouts B ABOMHOM jorapupmudeckoM Macmrade 3aBucumocts R/S = f(7)

s GpakTanbHOM 6poyHoBckod ¢ynkiuu B, (t) ¢ H=0,9. Ha tom xe rpaduxe noxasarb

ACHMIITOTUYECKYIO0 3aBHCUMOCTBH Ui TayccOBa IpOIlecca ¢ HE3aBUCUMBIMHU TPUPALMICHUSIMU
R/S =(xr/2)"*. BhImomHUTb aNIpOKCUMAIHIO HAOMI0aeMBIX 3HaYeHHH R /S 3aBHCHMOCTBIO

R/S =(ar)" u onpenemuts 3Hauenns a u H . [IpoaHanu3upoBarh MOMyYEHHbIE PE3YILTATHL.

9. lns Mojenyu BHYTPUBHIOBOH KOHKypeHIIMH B (ha3oBoii iockoctu (b, R) Haiitu rpa-
HUIIBI 30H, Pa3JIENISIONIX PEKUMbI MOHOTOHHOTO M KOJICOATEIIPHOTO YCTAHOBJIICHHS CTAIlMOHAP-
HOUW YUCJIEHHOCTH MOITYJISILIMU U3Yy4aeMOW CUCTEMBI.

10. TToctpouts B dazosoii miockoct (N, N?) TpaHHUIbI 30H, Pa3Ae/AONIAX KaKHe-Tu00

JBa PEKHMa 3BOJIONUU KOHKYPHPYIONIMX MOMYJSIUI B COOTBETCTBHHM C Mojenbio JIOTKT-
Bousbreppa. OcranbHble TapaMeTpbl MOJCTH BBIOPATh MPOU3BOIBHO. YUECTh MPH ITOM, YTO pe-
YKUM YCTOHYHMBOTO COCYIICCTBOBAHHUS MOITYJISALUN MOXET OBITh pean30BaH TOJIBKO MPH Q12 - Q21
<1

11. ITpoBecT MOJEITUPOBAHUE JTUHAMUKHA YHCICHHOCTHU MOMYJISIIIMNA B CHCTEME «XUIIHHUK
JKEpTBa» TPH 3aJaHHBIX 3HaYeHUsX mapametpoB I, f, g, No , Co . IIpoaHanusupoBaTh 3aBHUCH-
MOCTb Pe3yJIbTaTOB MOJICIIUPOBAHUS OT 3HAUYECHU lTapaMeTpa a B Auara3oHe ai < a < az.

12. Mopenb «XUIIHUK XEPTBa» MPEIACKA3bIBACT COMPSDKEHHBIE KOJCOAHUS YHUCICHHOCTH
JKEPTB M XUIIHHUKOB. VcclenoBaTh 3aBUCMMOCTD 3aIia3/IbIBAaHUsT aMIUTATYI KOJICOAHHA YHCIICH-
HOCTH XMIHUKOB OT aMIUIUTY]l KOJCOAHHH YUCIICHHOCTH YXEPTB B 3aBUCHUMOCTH OT 3HAYCHHU
napaMerpa . 3Ha4eHUs OCTATBHBIX TTApaMeTPOB (PUKCHPOBATH I10 YCMOTPEHHUIO.

13. TIpoBecTi MOJICIMPOBAaHUE JUHAMUKH YHCICHHOCTHU MOMYJISIIIMNA B CUCTEME «XHUIIIHUK-
JKEPTBa» TIPU 33JJaHHBIX 3HAYCHHSX mapameTpoB I, @, 4, No , Co . [Ipoananu3upoBarh 3aBHUCH-
MOCTh PE€3yJIbTATOB MOJICIIUPOBaHMs OT 3HaYeHUs mapamerpa f B quanasonef 1 < f <f>.

14. Mopenb «XUIIHUK-)KEPTBa» NPEICKa3bIBACT COMPSDKEHHBIC KOJCOAHUS YHUCICHHOCTH
JKEPTB M XUIIHHUKOB. VcclenoBaTs 3aBUCHMOCTD 3alla3/IbIBAHUST aMIUTATYI KOJICOAHUN YUCIICH-
HOCTH XMIITHUKOB OT aMIUTUTY]l KOJeOaHHW YUCICHHOCTH YKEPTB B 3aBUCHUMOCTH OT 3HAa4YCHUI
napaMerpa a. 3Ha4eHHS OCTAIBHBIX MTapaMeTPOB (PUKCHPOBATH IO YCMOTPECHHIO.

15. Mogenb «XHITHHK-KEPTBA» MPEICKA3bIBACT COMPSIKCHHBIC KOJICOAHUS YHCICHHOCTH
JKEPTB M XUITHUKOB. VcclenoBaTh 3aBUCHMOCTD 3aIla3/IbIBAaHUST aMIUTATYI KOJICOAHWI YUCIICH-
HOCTH XUIIHUKOB OT aMIUIMTY]I KOJICOAHUH YMCIIEHHOCTH JKEPTB B 3aBUCHMOCTH OT COOTHOIIIE-
HUS 3HAYEHUH HavalbHBIX yrciaeHHocted nomysiuii N o 1 Co . 3HaUEHHS OCTALHBIX MapaMeT-
POB (PUKCUPOBATH IO YCMOTPEHHUIO.



