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1. Onucanue GoHIA OLIEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHUAJIOB)

@DoH/1 OLICHOYHBIX CPEJICTB (OLIEHOYHBIE MaTepUalibl) BKIIIOYAET B c€0sl KOHTPOJIbHBIE 3a-
JAHUS ¥ BOTIPOCHI, KOTOPBIE MOT'YT OBITh IPEIOAKEHBI 00yUJaromeMycsl B paMKax TEKYILEro KOH-
TPOJIA YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIlMU MO0 AUCHUILIUHE (MOAYNIO0) «JlHUCKpEeTHBIE U
BEPOATHOCTHBIE MaTeMaTUYECKUE MOJENN». YKa3zaHHbIe KOHTPOJIbHbIE 33/1aHUs U (UJIU) BOIPO-
ChI TIO3BOJISIIOT OLEHUTH JOCTHXKEHHE O0Yy4YaromMUMCs TUIAaHUPYEMBIX pe3yJbTaTOB 00Y4YEHHUS MO
TUCIHUIUIMHE (MOAYINIO) «/IucKkpeTHble U BEPOATHOCTHBIE MaTEMaTHYECKHE MOJIEIHN», YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH pabodeil mporpaMmMe TUCIUIUTHHEI (MOJYJIs), a TaKKe CHOPMUPO-
BaHHOCTbh KOMIIETEHIIMH, YCTAaHOBJICHHBIX B COOTBETCTBYIONLIEH OOIIel XapaKTepUCTUKE OCHOB-
HOM npodeccnoHabHOM 00pa30BaTEIHHON MPOTPAMMEBI.

[TosiHbIe HAMMEHOBAHUSI KOMIIETEHIIMI 1 UHIUKATOPOB UX JIOCTHXKEHUSI TPEICTABICHBI B
0011e#l XxapaKTepruCTUKE OCHOBHOM MPOQeCCHOHATBHON 00pa30BaTeIbHON MPOrPAMMBI.

2. OueHOYHBIE CPeACTBA (OLEHOYHBIE MATEPHUAJIbI) AJIs IPOBeIeHNs Te-
KYLIEro KOHTPOJIS YCIIeBAeMOCTH 00y4aloLIUXCH M0 JUCHUIINHE (MOAYJIIO)

TGKYIHHfI KOHTPOJIb YCIICBACMOCTH o6yqa}01ueroc;1 OCYHICCTBJIACTCA 10 pE3yJibTaTaM:

— [IoCeICHUA JICKIIMOHHBIX SaHHTHﬁ;

— pa6OTI>I Ha NPaKTUYCCKUX 3aHATHAX,

— BBITIOJIHCHUS pedepaToB.

PY66)KHBIG KOHTPOJIHU 110 ,Z[aHHofI AUCHUIUINHE HC ITPEAYCMOTPCHBI.

IlepeyeHb KOHTPOJILHBIX 33JaHM M BONPOCOB /sl OLEHKH C(POPMHPOBAHHOCTH
komneTeHun OIIK-3 (kKoHTpoJMpyeMblii HHAUKATOP AocTHKeHUsA KomieTeHunu — OIIK-
3.1)

1. Kakoe BbICKa3bpIBaHHE HAMOO0JIEE TOYHO ONPEACIISICT MOHATHE «MOJICIIbY:
1) TouHast KOIIUS OPUTHHAJA;
2) OpHWrMHAJ B MHHHATIOPE;
3) o006pa3 opuruHana ¢ HaunboJsee MPUCYIIUMUA €My CBOMCTBAMU;
4) HavaJbHBINA 3aMbIces OyayIero oobekra?
2. KomnproTepHoe MOJIETUPOBAHHUE — 3TO:
1) mnporiecc MOCTPOCHUS MOJICITH KOMITBIOTEPHBIMH CPEJCTBAMHU;
2) Tporece Ucciaea0BaHus 00beKTa ¢ TIOMOIIIBIO €r0 KOMITBIOTEPHON MOJIEIH;
3) mocTpoeHHe MOJICNI Ha SKpaHe KOMITbIOTEPA;
4) penieHne KOHKPETHOM 3aa4y C IIOMOIIBIO KOMITBIOTEpA.
3. BepOasbHOI MOJIENBIO SIBIISIETCS:
1) Moaens aBTOMOOHIIS;
2) CcOOpHHUK IPABUJ JOPOYKHOTO JBHIKCHHS,
3) dopmyna 3akoHa BCEMUPHOTO TATOTEHHS,
4) HOMEHKJIaTypa CIIUCKa TOBapOB Ha CKIIAJE.
4. JTuckpeTHast MOJIeITb POCTA IMOMYJISIIUH, OrpaHUYCHHAS BHYTPUBHIOBOW KOHKYPCH-
UEH:
1) Nt—i—l:R'Nt; 2) Nt:R'Nt+1;
3) Npyg =R- N +R-Npog: 4) Neyg =R Ne/[L+ (a- Np)P1.
5. Mozienb MEXBUI0BOM KOHKYPEHIIUH «XUITHUK-KEPTBAM:
1) dN1/dt=r-N1—a-N1-N2; sz/dth'Nl—Q'Nz;
2) dN1/dt=r-N1—a-N1-N2; dN2/dt:a-b-N1—q-N2;



3) dNq/dt=r-Ngy-(Ny—No—a-N»);
dN2/dt=a- N> ~(N2 -N;—q- N]_);
4) dNy/dt=r-Ny—a-Ny; dNy/dt=b-N;—q-N>.
6. Mopeib MEXBHI0BOM KOHKYPEHILIUHU IS CITydasi ABYX TOMYJISILIAMN:
1) dN]_/dt =1 -Nyp; szldt =ry-Nj.
2) dN]_/dt =n- Nl . (Kl—alz . Nl)/ Kl;
szldt =r-Ny- (Kz -1 Nz)/ Ks;
3) dNj/dt=n-N;-(K;i—N;j—q2-Np)/Ky;
szldt =I- N2 . (K2 — N2 -1 N2)/K2;
4) dNqy/dt =1 Ny - (K; —N»s)/Kq; dNo/dt =1y - No - (Ko —Np) /Ko
7. CoBMeCTHasi BEpOSITHOCTD OIPEAEIAETCS COOTHOILIEHUEM:
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 BEpOSTHOCTh OMPEAEIAETCS COOTHOUICHHEM:
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. Ecniu coOpiTust A 1 B He3aBUCUMBL, 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. ducnepcust nepeMeHHON X OIpeaenseTcst BhIpaXKeHUEeM:
1) DO =(IX ~(X)°1);
2) D{X}=(X~(X)F);
3) DOX3=(IX* =(X)"1);

4) D{X}:<[X2—<X2>]>.
11. K cToXacTU4eCKUM MOJICIIIM OTHOCHUTCS
1) Momenb ABMKEHUS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY;
2) MojieNnb OPOYHOBCKOTO JIBHIKCHHS
3) Mozenb TasHUS KyCOYKa JibJla B CTAKaHE;
4) Moziens OOTEKaHUs Ta30M KphLlla CaMOJIeTa.

12. TlocnenoBaTenbHOCTh ATAIOB MOACTUPOBAHUS:
1) 1ens, 00BEKT, MOMIEIb, METO/I, AITOPUTM, IIPOTrpaMMa, SKCIICPUMEHT, aHaJIH3,
YTOYHEHUE;
2) 1elb, MOJICIh, O0BEKT, AITOPUTM, IIPOTPAMMa, SKCIIEPUMEHT, YTOUHEHHE BhIOOpa
00BEeKTa;
3) 00BeKT, 1eb, MOJIEIb, SKCIIEPUMEHT, TPOrpaMMa, aHaJI|3, TECTHPOBAHUE;
4) 00BeKT, MOJIENb, 11€J1b, AITOPUTM, METOJ, IPOrpaMMa, SKCIIEPUMEHT.



13. UHayKTHBHOE MOJICTHPOBAHUE MPEATIOIAraeT:
1) THUIOTETHYECKOE ONMHMCAHKE MOJICIIH;
2) pelicHHE 3a7a4d METOIOM WHIYKIIUH,
3) pemieHue 3a0a4u I€AYKTHUBHBIM METOIOM;
4) mOCTPOEHHE MOJENH KaK YaCTHOTO CIIydast III00albHbIX 3aKOHOB IIPHPO/IBI.

14. Ypasuenue Yenmena-Koamoropona /ij1st HEPEPHIBHOTO MPOIEcca UMEET BUJL:
1) 6t 1%5) = [ P0Gt [%,8) P0Gt | X, 1)dX,
2) POt 1%,6) = [ P0Gt 1, t) PC, b | X, )X, ;
3) POGYL1%,8) = [ POGE 16, 5) P0Gt | X, )X, ;
4) POt 1 Xt) = [ PO L 1%, 1) P0G ] %, 8)dX,

15. Omnupuyeckuii 3aKkoH XepcTa il aHajau3a BpEMEHHBIX PSI0B UMEET BUJL:
1) S/R=(c/2)";
2) RIS=(c/2)";

3) R/S=r"7
4) S/R=7"",
16. Ins GpOoyHOBCKOTO ABMKEHUS MOKa3aTens Xepcra H
1) H=1;
2) H=0;
3) H>0,5;
4) H=0,5.

17. Cnyuaiinblii mpoliecc Ha3bIBaeTCs MEPCUCTEHTHBIM, €CIIU
1)  umeeT MecTO JOJITOBPEMEHHAs CTATHCTUYCCKAs 3aBUCHMOCTH;
2)  OTCYTCTBYET JOJTOBPEMEHHAsS CTATUCTUYECKAS 3aBUCUMOCTD;
3)  uMeeT He3aBUCHMbIC 3HAYCHHUS U KOHCUHYIO JUCIICPCHIO;
4)  aBTOKOppEJSIMOHHAs (DYHKIUS paBHA HYIIIO.

18. JInst mepCUCTEHTHOTO CIIYY4aifHOTO Mpollecca mokasarenb Xepcra H

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

19. CpennexBaapatuunbiii npeaen aust ¢pyuknun G(t) u BurepoBckoro mporecca W (),

paHbii Ms—lim {z G(t )W (t)-W (til)]} , HA3BIBAETCH
nseo iz

t ' '
1) croxactuueckum unTErpaiom CrparoHoBruya U o6o3nadaercs S [ G(t )W (t);
fo

t v '
2) croxacTuueckuM uHTerpanom Mro n oboznagaercst [G(t)dW (t);
fo

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

t ' '
4) wunterpan Jlebera u o6osnauaercs | G(t)dW(t).

fo



20. CpennexBanparnynblii npeaen it ¢pynkuun G(t) u BuHepoBckoro mpomecca W (t),

paBHbBII MS—lim i G {W ,til}[\N (t.)-W(t )]}, HazeiBaercs

n—oo i=1

t ' v
1) croxactuueckum uHTErpanoM CrparoHoBuya u o6o3navaercs S| G(t )dW (t);
f

t ' '
2) croxacTuueckuM uHTerpanom Mrto u obosnauaercs [ G(t)dW (t);
fo

t ' v
3) unrerpan Pumana—Ctuntbeca u o6o3Havaercs [G(t)dW (t);
fo

t ' '
4) unterpan Jlebera n o6o3nauvaercst | G(t)dW (t).

fo

Hepeqenb KOHTPOJIbHBIX 3aJaHul M BOIIPOCOB JId OUEHKH C(l)OpMHpOBaHHOCTI/I

komneTeHun OIIK-3 (kKoHTpoMpyeMblii HHAUKATOP AocTHKeHUA KomieTeHuuu — OIIK-
3.2)

1. TlpuBeaute npoueaypy MOCTPOCHUS M BBIUMCIUTE (PPAKTAIBHYIO Pa3MEPHOCTh KaHTO-
POBCKOI'O MHOXECTBA.
2. CchopmynupyiiTe SMIUPHUECKUI 3aKOH XepCcTa U MPUBEANUTE IIPUMEPHI €T0 UCIIOIIB30-

BaHUs JJI CTOXACTHYECKUX MPOIIECCOB.

3. [IpuBenuTe mpUMephl CTOXACTHUECKUX MPOIIECCOB, KOTOPBIE MOKHO OMUCATH C TIOMO-
B0 PO30BOTO IIyMa.

4. IIpuBeauTte alroput™M MyIabTUGPAKTATBHOTO (IYKTYaIllHOHHOTO aHaIu3a cCaMoIo100-
HBIX BPEMCHHBIX PSJIOB.

5. YKaXuTe BUJbI BOJIOLIMH YUCIEHHOCTH MOMYJISLUI B MOJENIN BHYTPUBUJOBON KOHKY-
PEHIIUM U IPUBEAUTE UX CXEMATUYECKOE U300pakeHueE.

6. IlonsaTue ciydaiiHoro mpouecca. COBMECTHBIE U YCIIOBHBIE IUNIOTHOCTU BEPOSITHOCTEM.
Cenapa0enbHbIi CTOXaCTHYECKUH TTPOIIEeCC.

7. NuddepenunansHoe ypaBHeHue Yenmena — KommoropoBa u ero ckaukooOpasHas,
TpeHa0Bas U AU(Gy3uoHHAS COCTABJISIONINE.

8. Ilpumepsl MapkoBCKuX mpoleccoB BunepoBckuii mponecc. YpaBHeHne PDoxkepa-
[Inanka 1 BUHEPOBCKOI'O MPOLIECCa M €0 pelIeHHEe ¢ MOMOIIbIO XapaKTepUCTUYeCKod (PyHK-
LUU.

9. Ilpumepsl MapkoBckuX nporeccoB. [Iponecc OpHiuTeitna — Yinen6eka.

10. IlpuBeauTe npouenypy NOCTPOCHUS U BBIYUCIUTE (PPAKTATBHYIO Pa3MEPHOCTh I'yOKH
Merepa.

11. TlpuBeaute knaccUPUKALMIO U HPUMEPHl CTOXACTUYECKHX IPOLIECCOB MO CTENEHU
YCTONYUBOCTH.

12. ChopmynupyiiTe OCHOBBI IOCTPOEHUS CTOXACTHUECKOH Mojenu JlamxkeBeHa OpOyHOB-
CKOT'O JIBH)KEHUS.

13. IlpuBeauTe ANTOPUTM MOACTHPOBAHUS OJTHOMEPHOTO CIYYaliHOTO OJTy>KIaHWUS.

14. TlpuBenuTe pe3yibTaThl KOHKYPEHLUHU B JIOTHCTHUECKOM Monenu Jlotku-Bonbreppa,
UCIIOJIb3YS] METOJ U30KJIKH.

15. ChopmynupyiiTe OCHOBBI CTOXAaCTHYECKOT'O MOX0/1a K OMUCAHUIO MPOILIECCOB POXKIIE-
Husg-Tubenu. IlpuBenute mnpumep yIpaBISIOUIETO CTOXACTUYECKOT YpaBHEHUS HJs CHCTe-
MBI»XHUIHUK-KEPTBAY.

16. Iuddy3unonnsie nporecchl. YpaBHenue ®okkepa-ITnanka.

17. [Ipumepbl MapKOBCKHX IporieccoB. OqHOMEpHbIE CllydyaiiHble OTyXKIaHUS.



IlepeyeHb KOHTPOJILHBIX 3aJaHMH W BONPOCOB /Jis1 OUEHKH CHOPMHPOBAHHOCTH
komnetreHun OIIK-3 (koHTpoMpyeMblii HHANKATOP AOCTHKeHUs kKomneTeHuun — OIIK-
3.3)

1. Beibepute 13 npeiaraeMoro ClucKa 3Tarbl MOJEIUPOBAHUS, PAHKUPYHTE U 000CHYH-
T€ MOCJIEA0BATENFHOCTh BHIOPAHHBIX JTAIOB.
1) uensw, 2) 00bEKT, 3) MOzIETh, 4) METO, 5) alTOPUTM, 6) MporpaMMma,
7) skcriepuMeHT, §) TectupoBanue; 9) ananus, 10) yrouneHue.
2. CMozenupoBath CIy4ailHbI MPOLECC ¢ HE3aBUCUMBIMU 3HAYEHUSMHU Ha KOMIIBIOTEpE,
UCIIOJIb3YSl TEHEPATOp CIIydallHbIX YMCeN, KOTOpbId BbIOMpaeT -1 unu +1 ¢ paBHON BEpOSTHO-
cTht0. CUMTaTh, YTO «OPJIBD» COOTBETCTBYIOT +1. 3Hauenus napamerpos: N =10, 7 =2500. Ilo-

ctpouth 3aBucuMocTh &(t), coemmuuB swmHMsAMH  Touku (t, £(t)) wu  ((t-1), £(t-1),
t=1 .., 2499 . IToctpouth 3aBucuMocTh X (t) HAKOIJICHHOTO OTKJIOHCHHS OT CPEIHEro, CO-
eIMHKB JIMHUSMU OTAebHbIe Touku (t, X (t)), mpeacrasnstomiyre coboit 3amuch Habopa 3Haue-

HUMW, MPUHUMAEMBIX CIydailHON nepeMeHHO. [TocTpouTh B TBOWHOM JIOTapu(MHYECKOM Mac-
mrade 3aBucuMocth R/ S = f (7). BoimosHUTh anmpokcuManuio HabIoaaeMbIx 3HaueHui R/ S

3aBucuMocThio R/S = (ar)"™ u onpenenuts 3Hauenns a u H . Ha ToMm %e rpaduxe HOoCTpOUTE B

JBOMTHOM JIOrapu(MHUECKOM MacIITade 3aBUCUMOCTH (6) U MpoaHaIU3UPOBATh MOJIyUYEHHBIE pe-
3yJbTATHI.

3. M3yuuTh XapakTep 3BOJIOLUUU TMOMYJISIUH, OMHCHIBAEMOW MOJIENbI0 BHYTPUBHIOBOM
KOHKYPEHIIMHU, TIPU 33JIaHHbIX 3HAYCHUSAX mapameTpoB a, R, No B 3aBUCMMOCTH OT 3HAYCHUS
napametpa b B nmamazone by < b < by. YcranoBuTh HanMune WM OTCYTCTBHE Ka4eCTBEHHBIX
pa3IMumii B XapakTepe SBOIOINN B 3aBUCMMOCTH OT 3HAYCHUS mapamerpa b .

4. Peanu3oBaTh MOJEIMPOBAHKUE MEKBHI0BOI KOHKYPEHIIUH 10 (hopMyliaM TpHU 33JaHHBIX
3HAUEHUSAX mapameTpoB I, Iz, Ky, Ky, a1z, ao1 . [Ipoananu3upoBaTh 3aBHCUMOCTH CYABOBI T10-
NYJISIIANA OT COOTHOIIICHHSI 3HAYCHUH UX HaYaJIbHOM YrcieHHOCTH N U NY.

5. IIpoBectu MoAenMpOBaHUE TUHAMUKUA YUCICHHOCTH MOMYJSIUN B CUCTEME «XHUIIHHK-
JKepTBa» IMPH 3aJaHHBIX 3HaueHHsX napameTpoB I, @, f, No , Co . [Ipoanamu3upoBaTh 3aBHUCH-
MOCTb Pe3yJbTaTOB MOJACIMPOBAHUS OT 3HAUEHUs apaMeTpa ( B nuamnazoHe 41 < ( < (3.

6. Mojenb «XUIIHUK-)XEPTBa» IMPEICKA3bIBACT COMPSHKEHHBIC KOJICOAHUS YUCICHHOCTH
JKEPTB M XUIIHUKOB. VccrnenoBaTs 3aBUCHMOCTD 3alla3/IbIBaHUS aMIUTUTY KOJeOaHUN YUCIICH-
HOCTH XWITHUKOB OT aMIUTHTYJ KOJICOAHWUH YUCIICHHOCTH XEPTB B 3aBUCUMOCTH OT 3HAYCHUI
napaMerpa (. 3Ha4eHHs OCTAIbHBIX MapaMeTpPOB (PUKCUPOBATH IO YCMOTPEHHIO.

7. TIpoBecT MOJICTUPOBAHKE PACTIPOCTPAHCHUS SITHIEMUU. Y CTAHOBUTH CKOPOCTh YBEITH-
YEeHUsI YUClIa OOJBHBIX U WHTEPBAJIbI BDEMEHHU BO3PACTAaHUS M YOBIBAHUS CKOPOCTH 3a00JEBIIHX.

8. PamxkwupyiiTe ClIeIyIONIIe MHOKECTBA IO BO3PACTAHUIO MX (DPAKTATBHON pa3MEPHOCTH.
VYKakuTe OCHOBHBIE CIIOCOOBI OTpeieNieHus PpaKTalbHON pa3MEPHOCTH.

1) cuexxnnka Koxa; 2) kaHTOpOoBCKOE MHOXECTBO; 3) caiiperka CeprUHCKOro;

4) xoBep CepnuHckoro; 5) ryoka Menrepa.

9. M3yuuTh XapakTep SBOJIOIUU IOMYJISIIHK, OIMMCHIBAEMONW MOJICIBI0 BHYTPHUBHIOBOM
KOHKYPEHIIUH, MPH 33JaHHBIX 3HaueHHsX mapametrpoB b , R, No B 3aBUCHMOCTH OT 3HAYEHHSI
rapaMeTpa a B JWana3oHe a1 < a < 8y . YCTaHOBUTh HAIMYHME WJIM OTCYTCTBHE KaYECTBEHHBIX
pa3Iuyunii B XapaKTepe SBOJIIOIMH B 3aBUCUMOCTH OT 3HAYCHHS IMapaMeTpa d.

10. Jyis Monenu BHYTPUBHIOBOM KOHKypeHIMH B (azoBod riockoctu (b, R) Haiitn
TPAHUIIBI 30H, Pa3JICISIONIMX PEKUM KOJICOATeTLHOTO YCTAHOBJICHHS CTAIlMOHAPHON YUCIICHHO-
CTH MOMYJSAIUN U3Y4aeMOU CUCTEMBI U PEKUM YCTONUHMBBIX MPEACTBHBIX ITUKIOB.

3. OueHoYHBIE CPeACTBA (OLIEHOYHbIE MATEPHUAJIbI) JJIS1 IPOBEICHUSA
NMPOMEKYTOYHOM aTTecTAauMy 00y4AKIIMXCS 0 TUCHUILIMHE (MOAYJII0)
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HcnblTanne NpoMexXyTOYHOH aTTecTallMy CTYAEHTA 110 AUCLUIUIMHE IPOBOIUTCS B (op-
M€ NMHCbMEHHOTO OTBETA U MPEAYCMaTPUBAET BO3MOKHOCTD MOCIEIYIOIIEr0 coOece10BaHMs.

Kaxnplif Ouser BKIOYaeT 2 KOHTPOJIBHBIX BOIPOCA, OCYILECTBIIIONUX B COBOKYITHOCTH
IIPOBEPKY 3HAHUI, YMEHUH U BIAJICHUM.

IlepeyeHb KOHTPOJILHBIX 32JaHMH W BONPOCOB JJIf1 OUEeHKH CHOPMHPOBAHHOCTHU
komnetreHun OIIK-3 (koHTpoMpyeMblii HHAUKATOP AocTHKeHUs kKomneTeHuun — OIIK-

3.1)
1 MaremMatuueckon MOIOCIBIO SABJIACTCA:

1)Moens aBTOMOOHIIS;
2) COOpPHHUK TIPABHJI IOPOXKHOTO JABHIKCHUS;
3) bopmyiia 3akoHa BCEMUPHOT'O TATOTCHHSI,
4) HOMEHKJIaTypa CIIMCKa TOBapOB Ha CKJIAJE.
2. InbopMaImoHHO# MOJICITBIO SIBIISICTCS:
1) Mopens aBTOMOOWIIS;
2) COOpHHK MPABHUII JTIOPOKHOTO JABHIKCHUS;
3) ¢dopmyna 3aKkOHA BCEMUPHOTO TSATOTCHUS;
4) HOMEHKJIaTypa CIIMCKa TOBAPOB HA CKJIAJE.
3. K netepMUHHPOBAHHBIM MOJIEIISIM OTHOCHTCSL:
1)  Mozenb CiydaifHOTO Oy IaHHS YaCTHIIBI;
2)  momenb GOpMUPOBAHUS OUCPEIN;
3)  Mojenb cBOOOJHOTO MaJACHHS Teia B CPEJIC C COMPOTUBIICHUEM;
4)  MOJelNb UIPhI «OPEII-PEIIKay.

4. YcioBHas MIIOTHOCTh BEPOSITHOCTH MapKOBCKOTO CIIY4aifHOTO TpoIecca yIOBIETBO-
pSIET YCIIOBHUIO:
D POt X b5 [ Y0 75 Yo, Tos ) = POGLES Xoub5 [ Vi 75 Y50 7)) 5
2) PG5 X, G5 | Vi 5 Yo, s ) = POG LS X b5 [V, 5) 5
3) PO X, b5 e Vi 75 Yo, s ) = PO Y 735 Yo T3 o)
4) PO X, G | YT Yo, Tor ) = POGL LY 7)) -
5. CornacHo Mojieiu OpPOYHOBCKOTO JBMKEHHs DUHINTEHHA, CpeIHEee TIepeMeleHIe
yactuiibl paBHO ( D — kosdpunment auddysum):
1) VDt
2) 2Dt
3) V2Dt;
4) 2DVt
6. IlepBbIM IpUMEPOM CTOXACTUUECKOTO TU(PPEepeHINATIbHOTO ypaBHEHUS B S-
eTcs:
1) ypaBuenne Uenmena — Konmoroposa;
2) ypasrenne ®oxxepa — I1nanka;
3) ypaBuenue JlanxeseHa;
4) ypasuenue JIuyBus.

;
7. ®opmyna G(7) = !im 'Il'j X(t)x(t +7)dt ompenenser:
o T o

1)  cmekTpa’bHYIO IUIOTHOCTH;

2)  aBTOKOPPENALUOHHYIO (DYHKIIHIO;
3)  wuHTterpan CTpaToHOBHYA,

4)  wmnTerpan Uro.
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. OTIPEJIeIISICT:

8. ®opmyna S(w) = TIim ZLT
=0 27T

fer“x(t)dt,
0

1)  chexTpalbHYIO TIOTHOCTD;

2) ABTOKOPPEISAIUOHHYIO (DYHKIIUIO;

3) wunTerpan CTpaToHOBUYA;

4)  wmuTterpan Uro.

9. Ilpouieccsl Ha3bIBAKOTCS IProJUIECKUMHU, €CIIH

1) Bce ero BEpOSTHOCTHBIE XapaKTEPUCTUKU YCPEIHEHBI 10 MHOYKECTBY BO3MOXKHBIX pea-
JIM3alni;

2) Bce ero BepOSTHOCTHBIC XapaKTEPUCTHKU YCPEIHEHBI 32 JOCTATOYHO OOJBIION TIPpOMe-
JKYTOK BPEMEHM JUIsl OJHON peau3aliy Ipolecca;

3) cpenHee 110 BPEMEHU PaBHO CPEIHEMY 110 MHOXKECTBY BO3ZMOXKHBIX peasIn3aluii;

4) Bce ero BEpOsATHOCTHBIE XapAKTEPUCTUKU TOCTOSTHHBI.

10. YpaBuenue Yenmena-Kosmoroposa ajist TUCKPETHOTO MpoIecca UMEET BUJL:

D PN L) =2 PO )P0 L)
2) Pt Int,)= ZP(nl,uns,t)P(nz,t Nt
3) Pt In,t,)= zpml,t M t)P(, 1Ny )

4)  P(n,t|ng,t)= Zp(nl,H|n21t)P(n1,t|n31t)

11. JlenykTHBHOE MOJCIIMPOBAHHUE MTPEIIOIIAracT:
1) runoreTnyeckoe omUucaHue MOJEIH;
2) pelieHue 3a/la4i METOJOM HHIYKIIUH;
3) pelieHue 3a1a4u JEAYKTUBHBIM METOJIOM;
4) MOCTPOCHHUE MOJICTTH KaK YaCTHOTO CIIy4Yast TJI00ATBbHBIX 3aKOHOB IPUPO/IBL.

12. KoMIbtoTepHBIN SKCIEPUMEHT — 3TO:
1) pemieHue 3a/1a94 Ha KOMITBIOTEPE;
2) HCCcIeI0BaHUE MOJEIH C TIOMOIIBIO KOMITBIOTEPHO MPOrpaMMBbl;
3) TnoAKIIOYEHUE KOMITBIOTEpa il 00pabOTKU (PU3MUYECKUX IKCTIEPUMEHTOB;
4) aBTOMaTU3UPOBAHHOE yIpaBiIeHUE (PU3NUECKUM 3KCIIEPUMEHTOM.
13. JluckpeTHasi MOJENIb YUCIEHHOCTH IOMYJSLUHU, 3aBUCALICH B OCHOBHOM OT YHMCTOMN
CKOpPOCTH BOCIPOM3BOJICTBA (06€3 yueTa BHYTPUBUAO0BOM KOHKYPEHIIMHN):

1) Nepp =R Nt 2) Nt =R-Nty;
3) Nt+1=R'Nt+R‘Nt+1; 4) NtZR'Nt/(l-i-Nt).

14. CambIM yIOOHBIM C MPaKTUYECKOW TOYKU 3pEHUS MOJIYYEHMs CIydyalHBIX 4YMCel Ha
OBM sBnsieTcs MeTox
1) Ttabmu;
2) [aTYMKOB;
3) rmceBmOCTYYalHBIX YHCEIT.
15. MonenupoBaHueM cilydailHOM BETUYMHBI HA3bIBAIOT
1) BbIUMCIICHHE €€ BEPOSATHOCTHBIX XapaKTePUCTHK;
2) mpeoOpa30BaHMs, MO3BOJSIONINE C MOMOIIBIO CIYYaiHBIX YHCE BBIYUCIUTD JIFO-
0o0€ ee 3HAYEHUE;
3)Ipou3BOIBHOE 3aJ]aHUE €€ 3HAYCHUH CITyJailHBIMH YHUCIIAMHU.
16. U3 HmwxenepedncieHHbIX MeTo10B MoHTe-Kapao BBIUMCIEHUS ONpEIeNIeHHbIX UHTE-
IpajoB CaMbIM TOUHBIM SIBIISIETCS
1) npocreimii METO;
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2) TEOMETPHUYCCKUI METO/T ;
3) BbIICIICHHUS TTIABHOM YacTH;
4)  CHMMETPH3aIlMH TTOBIHTErPATLHON ()YHKIHH.

17. Croxactuyeckoe nuddepeHInaibHoe ypaBHEHNE % =a(x,t)+b(x,t)&(t) nassiBaeTcs

1) ypaBHenuem Yenmena — Kosnmoroposa;
2) ypaBHeHueM Pokkepa — [lnanka;
3)ypaBHeHueM JlamkeBeHa;
4) ypaBHeHueM JInyBUIIIA.
18. Croxactuueckoe nmuddepeHnraibHOe ypaBHEHUE
dx(t) = a[(x(t), t]dt +b[(x(t),t]JdW (t) Ha3bIBaeTCs
1) ypaBHenueM CTpaToHOBHYA;
2) ypaBHeHueM ®okkepa — Ilnanka,
3)ypaBHeHueM JlanxkeBeHa;
4) ypaBaenuem Uto.
19. Croxactuueckoe nuddepeHiraibHoe ypaBHEHNE

of (a>t<,t) _ ‘%WX’U f(x,1)] +%aa_:2[|3(x,t) f (x,t)] HazpBaeTCA

1) ypaBuenuem CTpaToHOBHYA;

2) ypaBHeHueM Pokkepa — Ilnanka,

3)ypaBHeHueM JlaHxkeBeHa;

4) ypaBuenuem Uto.

20. MapkoBCKuUli CITy4aifHbIN MPOIecC HA3bIBAETCS OJHOPOIHBIM, I KOTOPOTO

1) Bce MepexoHbIC BEPOSITHOCTH PABHBIL;
2) TepexOHbIe BEPOSITHOCTH OCTAIOTCS MOCTOSHHBIMH;
3) 1ocie0BaTeNbHOCTD MEPEXOIHBIX BEPOSITHOCTEH CXOUTCS;
4) BBINOJHSIETCS YCIOBHE YPTOJIUIHOCTH.

IlepeyeHb KOHTPOJILHBIX 32aJaHMH M BONPOCOB /s OLEHKH C(POPMHPOBAHHOCTH
komnerenuuu OIIK-3 (koHTpo/MpyeMblii HMHAMKATOP A0cTH:KeHHsT KomneTeHuun — OIK-
3.2)

1. IIpuBenute mpoueaypy HOCTpoeHus CHeXKMHKM Koxa u BbluMcinuTe ee (pakTaibHYIO
Pa3MEPHOCTb.

2. ChopmynupyiTe SMIUPUYECKUIl 3aKOH XepcTa U MPUBEIUTE MPUMEPHI €r0 HCIOIb30-
BaHUs JJI1 MOJIETMPOBAHUS CIIy4allHbIX PSI/IOB.

3. IlpuBeauTe mpuUMepsl CTOXaCTUYECKUX MPOLIECCOB, KOTOPHIE MOYKHO OINHCATh C IOMO-
b0 YEPHOTO LIyMa.

4. ChopmynupyiiTe OCHOBBI IOCTPOCHUS CTOXACTUUECKO Mozenu DiHiTeliHa OpOyHOB-
CKOT'O IBH)KEHUS.

5. Kakue pexuMbl 3BOTIOLNHN B3aMMOICHCTBYIOIIMX MOMYJISIINAN MPEACKA3bIBAET JIOTUCTH-
YEeCKasi MOJEIb MEXBUIOBON KOHKYPEHIINH?

6. IlonsTme wmapkoBCckoro mpouecca. YcioBus MapkoBa. YpaBHeHune YenMeHa-
KomamoropoBa B uHTErpanbHOM Gopme.

7. Cxaukoobpa3Hsbie mporecchl. YpaBHeHue Konmmoroposa — ®emepa.

8. ColicTBa BUHEPOBCKOTO Tiporiecca. HeperymspHaocTs, HenuddepeHmmupyemMocTs U He3a-

BHUCUMOCTb TPAEKTOPHI. ABTOKOPPENALMOHHAS (PYHKIIHS.
9. [Ipumeps MapKOBCKUX TporieccoB. CiryuaitHbIi TenerpadHbIii mporecc.
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10. IIpuBeauTe npoueaypy NOCTPOCHHUS M BBIYUCIUTE (PPAKTAIBHYIO Pa3MEPHOCTh CHE-
*kuHku Koxa.

11. IlpuBeauTe npuMepbl CTOXaCTUYECKUX MPOLIECCOB, KOTOPIE MOXHO OIUCATh € IIOMO-
I1b}0 KOPUYHEBOT'O IIyMa.

12. IlpuBeaure 060CHOBAaHUE TOTO, YTO YpaBHEHHUE JIaH)KEBEHA MOYKHO CUUTATh [IEPBBIM
IPHUMEPOM CTOXaCTUYECKOro Au(hepeHInalIbHOro ypaBHEHHUS.

13. Haiite onpenenenrne 0000MEHHOMY OPOYHOBCKOMY JBIKCHUIO. Y KOKUTE CBSI3b MEXK-
Zly TIEPCUCTEHTHOCTBIO CIIY4aliHOIO IpOoLEecca U IoKa3areiaeM Xepcera.

14. TlpuBenuTe cxemMaTn4eckoe N300paKEeHNE TUHAMUKHA CUCTEMBbI «XHUIHUK-KEPTBA» IS
HEIPEPBIBHON MOJICIIH.

15. IlocTpoiiTe anropuT™ peaau3alld CTOXaCTHYECKOW MOJENd IpoOoBOro niyma B pa-
JIMOJIEKTPOHHBIX YCTPONCTBAX.

16. JlerepMuHUPOBAHHBIC MTPOLIECCHI. Y paBHEHUE JIMYBUILIS.
17. Ilpumepsl mapkoBckux npoueccos. [Ipouecc Ilyaccona.

IlepeyeHb KOHTPOJILHBIX 33JaHM M BONPOCOB /sl OLEHKH C(POPMHMPOBAHHOCTH
komneTeHun OIIK-3 (kKoHTpoJMpyeMblii HHAUKATOP AocTH:KeHUs KomneTeHnuu — OIIK-

3.3)

1. [Ipoananu3upyiTe C MOMOIIBIO KPUTEPUEB ;(2 u o° meronsl Heiimana, Jlemepa n Ko-
poOoBa TONyYeHHsT PABHOMEPHO pacipezieieHHbIX Ha uHTepBaie [0, 1] mceBmocmy4aiiHbIX TO-
YeK. YKAKHUTE JOCTOUMHCTBA U HEIOCTATKU KaXKJA0T0 U3 3TUX METOJIOB.

2. Paccuutats OpoyHOBckyro ¢yHknuio B, (t) u mocTpouts ee rpadux mpu cieayromux

3HaueHusx napamerpos: H =0,5; M =2500; n=8. PaccuuraTh U nocTpouTh rpauku mpu-
pamienus 6poyHoBckoil GpyHkuuu (ppaxransHoro myma) AB, (t) =B, (t)— B, (t—1) mus pa3ssix
nokasareneir Xépcra: H=0,5; 0,7; 0,9 (M =2500; n=8). IToctpouts rpaduku OGPOYHOB-
ckoit pyakuuu B (t) npu B, (0) =0 u 3HaueHMsX mapameTpoB, MpuBeIeHHBIX B 1. 2. OG0CHO-

BaTh AHOMAJbHO OOJBIINE OTKIOHEHHs OpPOYHOBCKOW (YHKIMH OT Hadaja KOOpAMHAT NpHU
H >0,5 c nomompio aucnepcuu npupamieHuid. [loctpouts ¢ppakraabHyl0 OpOYHOBCKYIO KpH-

BYIO «1100€]T 1 TIOpasKeHU».

3. M3yunTh XapakTep 3BOJIONUU IOMYJISINH, OIMHCHIBAEMONW MOJICIBIO0 BHYTPUBHIOBOM
KOHKYPEHIIUH, TIPU 3aJaHHbIX 3HAYEHHUsAX mapameTpoB a, b, N B 3aBUCHMOCTH OT 3HAYEHHS
napameTrpa R B quamnazone R; £ R < R, . YcTaHOBUTH HaM4Me UM OTCYTCTBUE KA4€CTBEHHBIX
pa3auuuii B XapakTepe SBONIOINH B 3aBUCUMOCTH OT 3HaUEHUS mapameTpa R .

4. Peanu3oBaTh MOJICTUPOBAHUE MEKBUIOBON KOHKYypeHIUH 110 Gpopmyiam (1) mpu 3aman-
HBIX 3HAYCHUSX MapameTpoB I, Ip , Ky, Ky NP, NJ. [IpoaHanu3upoBarh 3aBUCUMOCTD CYbOBI

MOMYJISIUA OT COOTHOIICHHS 3HaYeHUN KOA()PHUITMEHTOB KOHKYPEHIINHN (12 U Q1.

5. IlpoBectu MoJenMpOBaHUE AUHAMUKHA YUCICHHOCTH TOMYJSIUNA B CUCTEME «XHIITHHK-
JKEpTBa» TPHU 33JaHHBIX 3Ha4YeHUsX mapametpoB a, f, g, No , Co . [IpoananusupoBars 3aBUCH-
MOCTb pe3yJIbTaTOB MOJEIUPOBAHUS OT 3HAYEHHUS apameTpa I' B Auana3oHe ry < r < rp.

6. Monenb «XHIIHUK-)KEPTBa» TMPEIACKA3BIBAET COMPSHKEHHBIE KOJNECOAHHsI YHCICHHOCTH
KEPTB W XUNIHUKOB. MccmenoBaTh 3aBUCHMOCTD 3ama3/bIBAaHUsl aMIUIATY KOJIeOaHW YHCIICH-
HOCTU XUITHUKOB OT aMIUIUTYJ KOJeOaHUN YUCICHHOCTH KEPTB B 3aBUCHMOCTH OT 3HAUCHUI
napametpa f. 3HaueHHs OCTANBHBIX TapaMeTPOB (PUKCHPOBATH IO YCMOTPEHHIO.
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1. IlpennoxuTte aaropuT™M MOJACIUPOBAHUS CIYYAMHBIX BPEMEHHBIX PSJOB HA OCHOBE Me-
TOJIa HOPMUPOBAHHOTO pa3maxa (Xepcra). YKakuTe 3HaYCHHUE MMOKa3aTelss Xepcra, eclid pac-
CMAaTpPUBACTCS CIYYalHbBIH MPOIECC ¢ HE3aBUCHMBIMU 3HAYCHUSMH U KOHCUYHOHN TUCIIepPCUei.

2. Ilpumenutp MeTon R/S K aHanu3y pe3yabTaTOB YMCICHHOIO MOJCTMPOBaHHS (PYHK-
B, (t) . Ioctpouts B aBOitHOM norapudmudeckom macmrabe 3aBucumocts R/ S = f(7)

st ppakraneHOi OpoyHoBckoi (ynkmmu B, (t) ¢ H=0,9. Ha tom xe rpaduke nokasarb

ACHUMITOTHYECKYIO 3aBHCHMOCTH JUIsi T'aycCOBa MpoIecca ¢ HE3aBUCUMBIMH TMPHPAIICHUSMH
12 o
R/S =(7r/2)"°. BbINOJHUTH anpOKCUMAIIHIO HAOIIO1aeMbIX 3HaUeHU R/ S 3aBHCHMOCTBIO

R/S =(ar)" u onpenenuts 3nauenus a u H . [[poaHanu3upoBath HOJTyYeHHbIE PE3YJIbTATHL.

3. s Mojeny BHYTPUBHIOBOI KOHKypeHIIMH B (ha3oBoit tiockoctu (b, R) Haiitu rpa-
HUIIBI 30H, Pa3JIeNIAIOMMX PEKUMbl MOHOTOHHOTO M KOJIEOATEIbHOTO YCTAaHOBJIEHUS CTAllOHAP-
HOM YHMCIICHHOCTH IOIYJISALUN U3y4aeMOU CUCTEMBI.

4. TToctpouts B (a3oBoii ockoctd (N, NJ) rpaHHIbI 30H, pa3ACisIONIMX KaKkue-Tu0o

JIBA PEXKMMA SBOJIOLUUH KOHKYPHUPYIOIUMX MOMYJSIUAA B COOTBETCTBUU C MOJENIbIO JIOTKT-
Bonbreppa. OcranpHble mapaMeTpbl MOJENIN BIOpaTh MPOU3BOJIBHO. YUECTh MPU 3TOM, YTO pe-
’KUM YCTOMYHUBOTO COCYIIECTBOBAHUS MOIMYJISIIIUNA MOXKET OBITh peaTn30BaH TOJIBKO MPU Q12 - 021
<1

5. HpOBeCTI/I MOJCIUPOBAHUEC NWMHAMHUKHU YHUCICHHOCTH HOHYHHHI/Iﬁ B CUCTEMEC «XHIIIHUK
JKEpTBa» IPHU 3aJaHHBIX 3HAYCHUAX ITapaMeTpoB I, f, g, No , Co . IIpoananu3upoBaTh 3aBUCH-
MOCTBb PE3YyJIbTAaTOB MOACIINPOBAHUA OT 3HAYCHU ITApaMETpa a B AUAIIA30HC ai <ac< do.

6. MOI[eJ'IB XHUIOHHUK XKXEPTBa» IPCACKA3ZBIBACT COIIPSIKCHHLIC KOJICOAHUS YUCIEHHOCTHA
)KepTB N XUIIIHHUKOB. I/ICCJICIIOBaTI) 3aBUCHUMOCTHB 3alla3abIBaHUA aMHJII/ITy,Il KOJIGGaHI/Iﬁ YUCJICH-
HOCTH XHWIIHHUKOB OT aMIUIUTYJ KOJIeOaHUIl YHUCIIEHHOCTHA JKCPTB B 3aBUCUMOCTU OT 3HAYEHU
napaMerpa . 3Hau€HUsl OCTaJIbHBIX apaMeTpOB (PUKCUPOBATH I10 YCMOTPEHHUIO.

7. HpOBeCTI/I MOJCIUPOBAHUC JTUHAMHUKH YUCICHHOCTHU HOHYHHHI/Iﬁ B CUCTEMC «XHUIIHHUK-
JKEpTBa» TIPU 33JJaHHBIX 3HAYCHHSX mapameTpoB I, @, 4, No , Co . [Ipoananu3upoBarh 3aBUCH-
MOCTb PE3YJILTATOB MOJEIIMPOBAHUA OT 3HAUYECHUs ITapaMeTpa f B quanazonef | < f <fy.

8. MO,I[GJ'IL XHUITHUK-KCPTBA» IPCACKA3ZBIBACT COIIPSIKCHHBIC KOJIEOaHUSI YMCIIEHHOCTHU
)KepTB 1 XUIIIHHUKOB. HCCJ’IGI{OB&TB 3aBUCUMOCTH 3alia3IbIBaHUs aMHJ'II/ITYJI KOJ'Ie6aHI/II71 YUCJICH-
HOCTHU XHWIIHHUKOB OT aMIUIUTYJQ KOJIe6aHI/II71 YHUCJIICHHOCTU KEPTB B 3aBUCUMOCTHU OT 3HAYEeHUU
napaMerpa a. 3Ha4eHHs OCTAJIbHBIX TapaMeTPOB (PUKCUPOBATH IO YCMOTPEHHUIO.

9. MO,[[GJ'IB (XUHIHUK-KECPTBA» HNPEACKA3BIBACT COIPSAKCHHBIC KOJ'Ie6aHI/I}I YUCJIICHHOCTHU
)KepTB 1 XUIIIHHUKOB. HCCJ’IGI{OB&TB 3aBUCUMOCTH 3alia3IbIBaHUs aMHJ'II/ITYJI KOJ'Ie6aHI/II71 YUCJICH-
HOCTHU XHUIIHUKOB OT aMILUIUTY KOJ'IC63.HI/II\/'I YUCJIICHHOCTHU KCPTB B 3aBUCHUMOCTHU OT COOTHOILC-
HUS 3HaYEHUN HauvadbHBIX uyncieHHocTel monymsiuuii N g u Cp . 3HaUeHUST OCTAIBHBIX MapaMeT-
POB (PUKCUPOBATH [0 YCMOTPEHHUIO.



