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BBEOEHMUE

Llenb pa6boTbl — NprMo6pecT KOMMETEHLUMN B MOAENMPOBAHNUN
MPOLIECCOB Ha OCHOBE pacyeTa HEeMpepbiBHbIX MAaPKOBCKMX LIEME.

1 Mopenb cny4yanHoOro npowecca ¢ AUCKPETHbIMU COCTO-
SAHUSIMU U HenpepbIBHbIM BpeMeHeM (HenpepbiBHbIE
MapKOBCKME Lienun)

BMecTo nepexofHbix BEPOSITHOCTEN Py MaTpuLpbl 34ecb npuMe-
HAETCA MNOTHOCTb BEPOATHOCTU nepexofa A, KOTOPYI0 MOXHO npef-
CTaBWTb B BMAE OTHOLUEHUS:

7o =lim Y, (1)
roe Py (At) — BEPOATHOCTb TOrO, YTO CUCTEMA, HAXOAMBLUASACSA B MO-
MEHT {B COCTOSIHUM S, 3a BpeMs At nepeifeT U3 Hero B COCTosHME S

Ecnmn Bce NIOTHOCTM BEPOSTHOCTEN Ajj HE 3aBUCAT OT ¢ MapKOB-
CKWI Npouecc Ha3blBaeTCs O4HOPOAHBIM, €CNIN 3TU NIIOTHOCTU SIBNISI-
I0TCA (PYHKUMAMM OT BpeMeHn A(t), mpouecc HasblBaeTC HEeOo4HO-
DOLHbIM,

BepoATHOCTU COCTOSIHUIA CUMCTEMbl MOMYT ObITb HalAeHbl UHTe-
rpvpoBaHvMeM cucTeMbl AuddepeHUManbHbIX YpaBHEHWI, KOTopble
Ha3blBalOTCS  ypasHeHusmy Kosimoroposa. COCTaBneHWE YpaBHEHWN
Konmoroposa npov3BoaAnTCS MO onpeaeneHHOMY npasuny.

Mpexae Bcero, HeE06X0AMMO COCTaBUTb Pa3MeYeHHbIN rpad co-
cTosiHMI (puc. 1).
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Puc. 1. Pa3MeyeHHbIl rpac COCTOSHUIA CUCTEMBI

3aTeM NpW HanWcaHWM ypaBHEHWUI PYKOBOACTBOBATLCS Criedy-
IoWMM: B NeBoi YacTu KaXKaoro ypaBHEHWUS CTOWUT MpOM3BOAHAS Be-
POSATHOCTN COCTOSIHUSA, @ MpaBas 4YacTb COAEPXUT CTOSIbKO YJIEHOB,
CKONbKO CTPenoK CBSA3AHO C JAaHHbIM COCTOosiHMEeM. Ecnm crpenka
HanpaB/ieHa U3 COCTOSIHUS, COOTBETCTBYIOLLMIA YNEH UMEET 3HAK «MU-
HYC», €C/liM B COCTOSIHME — 3HAK «Moc». KaxxabliA UneH paBeH npo-
M3BEAEHUIO MNIOTHOCTM BEPOSTHOCTU epexoda, COOTBETCTBYHOLLEN
[aHHOW CTpenke, Ha BEPOATHOCTb TOr0 COCTOSHUS, U3 KOTOPOro MCXO-
OWT cTpenka. HavanbHble ycnosusi 6epyTcs B 3aBUCMMOCTM OT TOrO,
KaKoBO 6b1/10 Ha4anbHOE COCTOSIHME CUCTEMBI S.

[Mpumep 1. Pa3aMeyeHHbI rpad COCTOSHWUIA CUCTEMbI NpeacTaB-
NleH Ha puc. 1.

Hanucatb cucteMy auddepeHumanbHbiX ypaBHeHM Konmoro-
poOBa W HauyaNbHble YCMOBUS ANSI PELUEHUSI 3TOW CUCTEMbI, €CNIU W3-
BECTHO, YTO B HayaslbHbli1 MOMEHT CMCTEMA Haxoaunacb B COCTOSIHUM
S;.

Peluerne.,

PyKOBOACTBYSICb  U3/IOXKEHHbLIM  Bbllle MpPaBWIOM, 3arnuiiem

ypaBHeHus KonMoroposa:
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dp(;t(t) =—(Ao+ A+ A) Pr(t) + Ay P (1)

%Z_ﬂm' P, (t) + A, - py(1); >
(2)
Pl - a0+ By

% =~ Ps (t)+i14' pl(t)+/?’24' P, (t)+ﬂ'34' ps(tb

HauanbHble ycnosus:
npu t=0 p,(0)=1; p2(0)=ps(0)=p«0)=0.

Tak kak pi(t)+p(t)+ps(t)+ps(t)=1, TO cuctemy u3 BCcex YeTbl-
pexX ypaBHEHMUI MOXHO 6bif0 6bl HE MMCaTb, @ NOBYI0 U3 3TUX BEPO-
SITHOCTEl BbIpa3uTb Yepe3 TpW OCTaslbHbIE.

B ypaBHeHusix (2) pi(t) - BEpOSTHOCTb TOrO, YTO B MOMEHT t
cuctema S byaeT HaxoauTbCa B cocTtosiHum S (i=1, 2, ..., n). B ganb-
HeMWweM ans KpaTKOCTM 3anucu apryMeHT £y dyHKumi p; byaeT onyc-
KaTbCs.

KoadhdumumeHTbl Npu p; MOryT 6biTb MOCTOSIHHLIMW WM Nepe-
MEHHbIMU B 3aBUCMMOCTW OT TOMO, NMOCTOSIHHBI MW NEPEMEHHbI UHTEH-
CMBHOCTU A;j MOTOKOB COOLITUN, NEPEBOASALLMX CUCTEMY U3 COCTOSHUS
B COCTOSIHWE. YpaBHEHUS ANsi BEPOSITHOCTEN COCTOSIHUSI MpeacTaBnsi-
0T cobol NUHeNHbIe anddepeHUManbHble YPaBHEHUS, KOTOPbIE TOMb-
KO B peAKux cryyasix MoryT 6biTb NpOMHTErpMPOBaHbl B KBagpaTypax:
06bIYHO VX peLlatoT YMCNEHHO (BPYYHYIO MK Ha DBM).

1.1 NPOCTEMALLMA NOTOK

PaccMOTpMM MOTOK OAHOPOAHbLIX COBbITMI (TpeboBaHwiA), pas-
NNYAOLLMXCS TOSIbKO MOMEHTaMM MX NOsIBNEHUsl. Takon NMOTOK MOXHO
n306pasnTb NOCNeA0BaTENbHOCTBIO TOHMEK HA OCU BpeMeHu (puc. 2).
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t

T

Puc. 2. MNMoTok TpeboBaHM1 BO BpEMEHMU

Bxoaswmit NOTOK Ha3blBalOT MPOCTENLLNM, €C/IN BEPOSTHOCTb
MOCTYNSIEHMS TOFO UM MHOMO Yncna TpeboBaHWUiA B TEUEHME NHTEPBA-
Na BpeMeHM t 3aBUCUT TONbKO OT MPOTSXKEHHOCTU 3TOMO MHTEpPBana u
He 3aBWUCUT OT €ro PacrnosioXXeHWUsl Ha OCU BpPeMeHu (CTaymoHap-
HOCTb), NpNYeM TpeboBaHMs MOCTYNAOT NOOANHOYUKE (OpgHMHAPHOCTD)
N HE3aBUCUMO ApYr OT Apyra (OTcyTCTBIUE MTOC/IEAEHCTBUS).

XOTsi MHOrMe MHAMBUAYaNbHbIE MPOLECCH U HE YAOBNETBOPSIOT
MOJTHOCTbIO 3TUM TPeBOBaHMSAM, MOHATME NPOCTEMLIErO NMOTOKA UrpaeT
60nblUYI0 ponb, Tak Kak 65M3KMe K HEMY MOTOKM YacTo BCTPEYaloTCs
Ha npakTuke. Ho Hanbonee BaXxHO TO 0BCTOSTENBLCTBO, YTO B pe3y/b-
TaTe CYMMWUPOBaHMSI HEKOTOPOro YMCia CTaUMOHAPHbLIX OpAMHAPHbIX
MOTOKOB C MPAKTUYECKM NOBbIM NMOCNEAENCTBUEM MOJTYYAETCS MOTOK,
6113KMIA K MpoCTenLEMy.

0603HaunM yepe3 Py (t) BEpOSTHOCTb HAcTynneHns k cobbiTui
3a Bpems t. Ecnu notok TpeboBaHMI NpOCTENLLIMI, TO BEPOSATHOCTb
CNnyYyaiHoro cobbiTusl, COCTOSILLErO B TOM, YTO 3a Bpemsi t+At nocry-
MUT TOYHO N TPeBoBaHWIA, MOXXHO NPeACTaBUTb Kak

P (t+At)= Zn: P (t)- P (At).

Pellas 3TO ypaBHEHUs, HAaXOAMM ANS MIOTHOCTM pacnpeaene-
HWs1 Yicna TpeboBaHWI 3a BpeMs t creayiollee BblpaXXeHUe

P.(t)= @e*ﬂ 3)
n!

YTto npeacTaBnser coboit AncKpeTHoe pacnpepeneHue lMyaccoHa, Ko-
TOpOe xapakTepusyeT MpoCTerlnin NoTok. Ha puc. 3 nokasaHbl rpa-
vku 3TOro pacnpeaeneHust ANs pasnyHbIX 3HaYeHnn a=At.
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PucyHok 3 — PacnpegpeneHue lNMyaccoHa

1.2 HENPEPbIBHbIE MAPKOBCKMWE LIENAX C
NMYACCOHOBCKMMUM NOTOKAMU COBbITUA

Ecnn Bce noToku cobbiTvi, NepeBoaswne CUCTEMY S M3 COCTO-
SIHUS B COCTOSIHME, MyaCCOHOBCKME (CTauMOHapHbIe WKW HecTauumo-
HapHbIE), TO MPOLIECC, MPOTEKaWNA B cucTeMe, ByaeT MapKOBCKUM.
MnoTHOCTb BepoATHOCTM nepexoda A (cM. dopmyny 1) B Henpepbls-
HOM Lenun MapkoBa npeacTaBnsieT coboii MHTEHCUBHOCTb MOTOKA CO-
ObITHIA.

CocTaBneHne ypaBHEHW COCTOSIHUSI CUCTEMBbI, Haxoasuiencs
noa BO3AEWCTBMEM MYaCCOHOBCKOrO MOTOKAa COObITMIA, NPOM3BOAMTCS
aHaNoOrMyHO TOMY, KaK pacCMOTPEHO BbILLE AJIS CUCTEMbI, XapaKTepu-
3yeMoV NIOTHOCTSIMU BEPOSITHOCTEN nepexoaa.

[lpumep 2. CTaHUMEN TEXHUYECKOro obCiyXmBaHUsi obecrieun-
Baetcst TO u P yeTbipex aBTOMOGWNEN, U3 KOTOPbLIX OAMH OCHOBHOW U
TPV AOMOSHUTENbHbIE C 0BLEN MPY30MOAbEMHOCTLIO PaBHOM rPy30-
MOABLEMHOCTU OCHOBHOIO. VHTEHCMBHOCTb MOTOKA BO3L4ENCTBYHOLUMX
(baKTOpOB, MPUBOASLLMNX K CHUXEHUIO NapaMeTpoB TEXHUYECKOro CO-
CTOSIHUSI U BbIXOAY U3 CTPOSI, U3MEHSIETCSH CO BPEMEHEM, M0 Mepe Bbl-
NONHEHNs NepeBo30K, U coctaBnseT A(t).

BHauane TpaHCMOPTHLIM MpOLECC OCYLLEeCTBASET OCHOBHOM aB-
ToMObunb. Mocne ero BbIXoAa M3 CTPOS MEPEeBO3KY OCYLLECTBASIOT
0AHOBPEMEHHO TPU AOMONHUTENbHBIX aBTOMOBUNS.

CocTaBWTb pa3MeyeHHbIi rpad COCTOSIHMIA U HanucaTb ypaBHe-
Hus1 KonMoropoBa, Ans BEpOSITHOCTEN COCTOSIHUIA.

PeweHue.

Bynem HyMepoBaTb COCTOSIHMSI CUCTEMbl COOTBETCTBEHHO YMCITY
paboToCnocobHbIX aBTOMOBUNEN:

S, — BCe aBTOMOBMNM paboToCnOCO6HbI;

8
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S3 — OCHOBHOW aBTOMOOWMb BbIWEN M3 CTPOSi, OCTasIbHblE aB-
TOMO6UNM paboToCcnoCcobHbI;

S, — OCHOBHOW aBTOMO6W/b M OAWH W3 AOMOSHUTENBHbIX Bbl-
LLAIN U3 CTPOSi, OCTasIbHble aBTOMOOGUNN paboTOCNOCOOHbI;

S; — OCHOBHOW aBTOMO6M/Ib M ABa W3 AOMONHUTESbHbIX BbILLN
M3 CTPOsl, OANH AOMOJIHUTENbHBIV aBTOMO6UTb paboTocnocobeH;

S, — BCe aBTOMOBUNN OTKA3anu.

Ipac COCTOSHUI NoKasaH Ha puc. 4.

)\43 )\32 )\21 )\10
S, S, S, S, —

Puc. 4. Fpacd cocTosiHUiA Ans npumMepa 2

YTo6bl pasMeTUTb 3TOT rpad COCTOSIHWI, ONpeaenvMM MHTEH-
CMBHOCTb MOTOKOB (haKTOPOB BbIBOASLIMX M3 CTPOS aBTOMOGMAN W
nepeBoasLLMX CUCTEMY, U3 COCTOSIHUSA B COCTOSIHME.

N3 cocTosiHusa S, B S; B CUCTEMY MepeBoanuT MOTOK MoBpeXaa-
IOLLMX (PAKTOPOB C MHTEHCUBHOCTBIO Az4(t)=A(t).

N3 cocTtosiHus S; B S, cMCTeMy MepeBOAMT MOTOK MoBpeXAaato-
Wmx aKToOpoB C MHTEHCUMBHOCTLIO Asy(t)=A(t), Tak kak no ycnosusim
npuMepa nocne oTkasa OCHOBHOTO aBTOMOOMNS AeACTBUE MOBpPeXaa-
IoWwmx hakTopoB pacnpenensieTcs paBHOMEPHO MO OCTajIbHbIM TPeEM
[OMONHUTENbHLIM @aBTOMOOMNSAM.

AHanornyHo ans Ay (£)=A(t) n Ay(t)=A(%).

O603Hauas BEpOSATHOCTM COCTOSIHUIA COOTBETCTBEHHO D4 Pz
Pz P Po, 3aNVLIEM YpaBHeHWUs KonMOropoBa ANt BEpOATHOCTEN Co-
CTOSHUIA:

Lt (1) pas B (1) py + A1) i

L2 a1y py A1) pai B =20 py + AV o
d

Pot) (1) py

HauanbHble ycnosus (npyn t=0 Bce aBTOMOGMIM paboTOCNOCOGHHI):
P+=1, p3=p>=p;=po=0.

llpumep 3.

Tpu aBTOMOOMNS cosepLua-9|0T pannu-peia wn  dopcupyroT
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CNOXHbIA Y4aCTOK MepecevyeHHo MecTHocTU. [MNoTHOCTb npensaT-
CTBUIA Ha MECTHOCTM TaKOBa, YTO MNP MPUHSATON CKOPOCTU ABUXXEHUS
aBTOMO6UNEN UHTEHCUMBHOCTb BCTPEYUM € npenatcTeuemM A. MNpu BcTpe-
ye C NpensTCTBMEM KOMaHaa aBTOMOOMNS NPUHMMAET MEPbI 3aLlUTbl U
CXOAUT C TpacChbl C BEPOSITHOCTbIO p. HanucaTb ypaBHeHust KonMoro-
pOBa 151 BEPOATHOCTEN COCTOSIHUS CUCTEMBI.

Peluerne.,

COoCTOSIHNS CUCTEMbI XapaKTepU3YIOTCS UYMCIIOM COXPAHEHHbIX
aBToMO6Unen. Bce aBTOMOGWIN pPaBHOLIEHHBI, C OMHAKOBOW WHTEH-
CUMBHOCTbIO M HE3aBWCMMO MOryT BCTPETUTb MpensTcTBue. BeposiT-
HOCTb CXO0Ja aBTOMOOWNSA C TpacCbl NMpu BCTpe4ye C NpensaTCTBUEM
OANHAKOBA ANS KaXKA0ro U3 HUX.

MpoHyMepyeM COCTOSIHUSI CUCTEMBI:

S — BCe aBTOMOGUNN OCTannUCb Ha Tpacce;

S, — 04MH aBTOMOBUb cowwen, ABa OCTaNnCb Ha Tpacce;

S; — OBa aBToMO6MNS COLMKM, OAMH OCTasICsl Ha Tpacce;

S, — BCe aBTOMOBUAM COLW/M C TpaCChl.

lpac cOCTOsIHMIA NOKa3aH Ha puc. 5.

Pa3meTnm rpad, Ans 4yero onpeaesmMm MHTEHCMBHOCTU MOTOKOB
COBbITHI, NEPEBOAALLNX CUCTEMY U3 COCTOSIHUS B COCTOSIHUE.

N3 cocTosiHua S; B S, CMCTEMY MepeBoaUT MOTOK HeyAauHbIX
BCTPEY C NPensTCTBUAMM.

MNHTEHCMBHOCTb BCTpeY paBHa A, HO He BCE OHM MOBpexXAaato-
LMe, Kaxaoe M3 HMX OKasblBAeTCs NoBpexaaroLmMM TONbKO C BEPOAT-
HOCTbIO p. Tak Kak cuctemMa $ B COCTOSAHUU Sz COCTOUT U3 TpeX aBTO-
MOBWNeN, Ha Kaxabldi M3 HUX AEUCTBYET MOTOK MOBPEXAAMOLNX
BCTPEY C MHTEHCMBHOCTbIO AP, TO Ha CUCTEMY B LIENIOM AEUCTBYET
CYMMapHbI NMOTOK HeyAauHbIX NOBPEXAAIOLWMX BCTPEY C MHTEHCUMBHO-
CTbto 3Ap.

3Ap 2N\p 1Ap

S, S, —

S

3

Puc. 5. Fpac cocTosHuiA anst npuMepa 3

AHanNOrnM4yHoO U3 CoCTosHMA S; B S; cuCTeMa NepeBOAMTCS MOTO-
KOM noBpexaatomnx Bctped ZAp, a us Sy 8 Sp— Ap.

BeposiTHOCTN COCTOSIHUIA CUCTEMbI 0603HAYMM COOTBETCTBEHHO
P3 P> P Po.

YpaBHeHUst KonmMoropoBa Ansi BEPOSITHOCTEN COCTOSIHUIN MMELOT
BMA (apryMeHT £Ans KpaTKOCTWU 3anmcu OnyckaeMm):

10
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dps dp,
—=2=_31-p-Pq;—==-21-p- 31-p-Pa;
at P-P3 at pP-pyt P-Ps3
dp, dpo

Ml g p. 20-D-Pr; 0 _2.p.p,.
pm P-pPy+ P- P2 at P- Py

HauanbHble ycnousa (npu =0 Bce aBTOMObGMAN HaxoasaTCcs Ha Tpac-
ce): p3=1; p>=p;=po=0.

1.3 NPEAENIbHLIE BEPOSASTHOCTU COCTOSIHUN

Ecnn unMcno cocTtosiHuii cucteMbl S KOHEYHO M M3 KaXAaoro Co-
CTOSIHUSI MOXXHO MepeiTn (3a TO UM MHOE YWCIIO LIAroB) B Kaxzoe
Apyroe COCTOsiHWE, TO NpeaesibHble BEPOSITHOCTU COCTOSIHUWA Cylue-
CTBYIOT M HE 3aBMCAT OT Ha4anbHOMO COCTOSIHMSI cucTeMbl. Hanpumep,
cUcTeMa, NpeacTaBfieHHast rpadoM COCTOSIHWMIM Ha pUCYHKe 6, U3 Jio-
60ro COCTosIHMSI MOXET NepenTn B Ntoboe Apyroe.

HanpoTvs, ans cucteMsbl, rpac COCTOSIHWI KOTOPOW MOKa3aH Ha
puc. 7, Nepexof, B COCTOSIHWE S5 BO3MOXEH U3 S;, HO HEBO3MOXEH U3
S, . MNpn t—oo n A=const (MHTEHCMBHOCTN MOTOKOB COBLITUI MOCTO-
sIHHbI) B cucteMe S (puc. 6) ycTaHaBIMBAETCA HEKOTOPLIN npeaenb-
HbI CTaUMOHAPHbIA PEXWUM: CUCTEMA ClyyYalHbiM 06pasoM MeHseT
CBOM COCTOSIHMSI, HO BEPOSITHOCTb KaXKAOro M3 HUX He 3aBUCUT OT
BPEMEHWN — KaXXA0e U3 COCTOSIHUI OCYLLECTBASIETCS C HEKOTOPOW Mo-
CTOSIHHOWM BEpOSITHOCTLIO. Mpy 3TOM NpeaesnibHble BEePOSITHOCTH COCTO-
SHUWA P; TaK e KaK U onpeaeneHHble, B CyMMe JO/MKHbI AaBaTb efu-
HuLy:

z b =1. (4)

MNpenenbHble BEPOSATHOCTU COCTOSIHWIA fatoT cpeaHne OTHOCU-
TENbHblE BEMNYNHbI BPEMEHU I'Ip€6bIBaHVIF| CUCTEMbI B JAHHOM COCTO-
AHUN.

11
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S

s, b~ \\ s, b~ A\
/53\5 83\5
ay /, 4 4

Ss SS /'
Se Se
Puc. 6. 'pad cocTosHms Puc.7. I'pad cocTosHus
(npu nepexoae (C HEBO3MOXKHOCTb
13 Noboro cocTosiHUs) nepexoga us S,)

[nsi BbIMUCNEHMSI NpeaesibHbIX BEPOSTHOCTEN COCTOSIHUIA HYXHO
COCTaBUTb CUCTEMY YpaBHeHWI KOnMMOropoBa, ONMCbIBalOLWMX BEPOST-
HOCTW COCTOSIHWMA, U PELUTb ee, MOJIOXMB JieBble YacTu (NMpousBoa-
Hble) paBHbIMKM HyMO (B NpedenbHOM pexuMme BCe BEepOSiTHOCTM CO-
CTOSIHUIA NOCTOSIHHbIE U UX MPOM3BOAHLIE paBHbI HY/0). B aToM cny-
yae cucteMa anddepeHUnasbHbIX YpaBHEHUI NPEBPATUTCA B CUCTEMY
NIMHEWHBIX anrebpanyeckux ypaBHEHMIN, KOTOpasi pellaeTcs npu Hop-
MWPOBOYHOM YCrioBuK (4).

[lpumep 4.

CncrtemMa S MMeeT BO3MOXHbIE COCTOSIHUS Sy, S5, S3 S, pasMe-
YeHHbIN rpad KOTOPbIX MOKasaH Ha puc. 8. BblUMCIUTL NpeaenbHble
BEPOSATHOCTU COCTOSIHUNA P1, P2, P3, P4 ECIN MHTEHCUBHOCTU MOTOKOB
COBLITUI paBHbl A12=2; A14=1; A2s=1; A31=3; A31=2; As3=2.

Perexne.

3anuiueM ypaBHeHus KoniMoropoBa [nsi BEpOSATHOCTEN COCTOSI-

HUN:

d
%=—(/112+214)-p1+131-p3+/141-p4;
dp,

7:_/1 . + . ;

qt 24 P2+ A2 Py

dp;

"o _ . + Aia - ;

dt g1+ P3+ Auz - Py

d
%:—(A4l+/143)-p4+24_4-p1+/124-p2.

Monaras, NeBble YaCTV PaBHbIMU HYJIIO M MOCTaBUB 3HAYEHUS
Ay nonyuuM cuctemy anrebpanyeckux ypaBHEHU ANS NpenenbHbIX
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LleHTp AMCTAaHIIJMOHHOTO 06y4YeHus ¥ MOBBIILIEHUSA
KBaJIUbUKALUU

CucTeMHBbIN aHAJIU3
BEPOSITHOCTEN COCTOSIHUIA:
0=-3p;+3p:+2psy; O=-pA2p;, 0=-3p3+2py O0=-4p4+ps+p>.

Puc. 8. Pa3aMeyeHHbI rpad coCTosiHMI cUCTeMbI AN NpuMepa 4

PelueHne ypaBHEHWUI NpyM HOPMUMPOBOYHOM YCroBuK (4) OaeT:
pi=17 p=17; p=117; P~

OTO 3HA4uUT, YTO B MpPEAENbHOM YCTaHOBMBLLEMCS PEXMME CU-
cTteMa S 6yaeT HaXxoAMTbCs B COCTOSIHUM S; B CPEAHEM YeTbipe CEMHa-
AuaTbiX 4aCTu BpeEMEHU, B COCTOAHUU 52 — BOCEMb CeMHaauaTblX, B
COCTOAHNU 53 — ABe CeMHaauaTbiX U B COCTOAHUN 54 — TpU CEMHa-
AuaTbiX.

3AJAHME ANA UHANBUAYAJIbHON PABOTbI

Cuctema S cocTouT U3 TPEX aBTOMOBMIIEN, KOTOpbIE YYacTBYHOT
B FOHKAX Ha <«BbDKMBAHME» Ha Y4yacTKe MNepeceyeHHOM MEeCTHOCTM.
MNOTHOCTb MPEnSTCTBUIA M CTONIKHOBEHWI HA MECTHOCTU TakoBa, YTO
Mpu MPUHSATON CKOPOCTM ABWXXEHMSI aBTOMOBMNIEN WHTEHCMBHOCTb
BCTPEYN C NPensTCTBUEM UK CTOSIKHOBEHUS paBHa Ay. MNpu BCTpeye ¢
NpensTCTBUEM WU MPU CTONKHOBEHUWM SKMMAX aBTOMOOGUNS MpUHU-
MaeT Mepbl 3aWwnTbl U BbibbiBaeT M3 roHkM (HepaboTocnocobeH) ¢ Be-
pOSITHOCTbIO p,. HanucaTb ypaBHeHust KonmoropoBa Ansi BEpOSITHO-
CTel COCTOSIHUSA CUCTEMBI.

,U,aHHaﬂ CUCTEMA MOXET HaxoauTbCd MnocnenoBaTesibHO B Clie-
AYIOWMX COCTOSIHUSAX: S; — BCE TpU aBTOMOOBUNS MUCMpaBHbl U Haxo-
[SATCA Ha Tpacce; S, — OAWH aBTOMO6WNb BbIGbIT M3 FOHKM, a ABa
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LleHTp AMCTAaHIIJMOHHOTO 06y4YeHus ¥ MOBBIILIEHUSA
KBaJIUbUKALUU

CucTeMHBbIN aHAJIU3
HaxoaaTcs Ha Tpacce; S3 — ABa aBTOMOOMNS BbIObIM U3 TOHKK, a
OOMH HaxoauTCa Ha Tpacce; S, — Bce Tpy aBToMO6MNs BbIObIN U3
rOHKKN (HepaboTOCNOCO6HSI).
TpebyeTtcs:

1) cocTtaBuTb ypaBHeHMs KonMoropoBsa Ansi MapKOBCKOMO npouec-
Ca 3afaHHoro rpagom;

2) onpeaenvTb NpeaenbHble BEPOSTHOCTM COCTOSIHUIA CUCTEMBI.

PasMeueHHbIi rpad COCTOSAHMI CUCTEMBI MOKa3aH Ha PUCYHKE 2.

BapvaHTbl MIHTEHCMBHOCTEN BO3AENCTBMI B CUCTEME MpeAcTaB-
NeHbl B Tabn. 1.

23
S 2 S 3
Ay )\V
A
24 S4 )\34

Puc. 9. Pa3meyeHHbIli rpad COCTOSIHUS CUCTEMBI

Tabnvua 1 — BapuaHTbl MICXOAHbIX AaHHbIX

3HayeHus MHTEHCUBHOCTb BCTpeYn C npenaTcTtBmem Uin CToNKHO-
aBy BEHUS

A )\13 A= Mgy )\23 A2y )\34
0 0,5 1 3 2,5 1 0,5
1 1,0 2 1 2,0 2 1,0
2 1,5 3 2 1,5 3 15
3 2,0 1 3 1,0 4 2,0
4 2,5 2 1 0,5 5 2,5
5 0,5 3 2 2,5 5 2,5
6 1,0 1 3 2,0 4 2,0
7 1,5 2 1 1,5 3 15
8 2,0 3 2 1,0 2 1,0
9 2,5 1 3 0,5 1 0,5

a B y
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LleHTp AMCTAaHIIJMOHHOTO 06y4YeHus ¥ MOBBIILIEHUSA
KBaJIUbUKALUU

CHUCTEeMHBIN aHaJIU3
PEKOMEHAYEMASA JIUTEPATYPA

1. Kupnuynukos A.lN. MeToabl NpUKIaaHOW TEOPUX MacCOBOMO
obcnyxuanus / A.lN. KnpnuuHmkos — KasaHb. M34-B0 Ka3aH. yH-Ta.,
2011. - 199 c.

BOMPOCHI AJi1 CAMOKOHTPO/JIA

1. [JaitTe MaTeMaTMyeckoe onpeaeneHne NAoTHOCTU BEPOSITHO-
CTV cobbITHS.

2. CdopMynupyiiTe nNpaBuio Ans coctaBneHns anddepeHum-
anbHbIX ypaBHeHU KonMoroposa.

3. JaiiTe onpeaeneHue u rpadpuyeckyto TpakToBKy MpocTeille-
ro (MyaccoHOBCKOro) noToka cobbITUM.

4. MpuBeanTe 06bACHEHUE MOHATUIO «MNpeaenbHbIE BEPOSITHO-
CTW COCTOSIHUM>».

5. 3anuwwnTe HOPMWMPOBOYHOE YpPaBHEHWE AN BbIYUC/IEHMS
npeaenbHbIX BEPOSITHOCTEN COCTOSIHUM,

6. Cchopmynupyinte npaBuio ANs BblYMCIEHNS NPeaesbHbIX Be-
POSITHOCTEN COCTOSIHUIA CUCTEMBI.
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