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BBEAEHUE

Llenob paGOTbI - I'IpMOGpECTI/I KOMnNeTeHumMn B MoAeENNpoBaHUn
NpouLeCCoB Ha OCHOBE pacyeTa HENPEPbIBHbIX MapKOBCKNX Leneu.

1 MOAENb CNYYAMHOro TnMPOLECCA C
ANCKPETHbIMU COCTOAHNAMMU n
HEMNPEPbIBHbIM BPEMEHEM (HENPEPbIBHbIE
MAPKOBCKME LIENW)

BmecTo nepexoaHbix BEpPOSTHOCTEN Py MaTpyLbl 3AeCh NpuUMe-
HSIETCS MIOTHOCTb BEPOSITHOCTU nepexoaa Ay, KOTOPYIO MOXHO npej-
CTaBWTb B BMAE OTHOLLEHUS:

7o =lim DAY, (1)
roe Py (At) — BepoATHOCTb TOrO, YTO CMCTEMA, HaxOAMBLUASACA B MO-
MEHT { B COCTOSIHUU S, 3a BpeMsi At nepeiaeT U3 Hero B COCTOSIHME
S;.

Ecnn BCe NMNOTHOCTU BeposiTHOCTeW Ay He 3aBUCAT OT £ Map-
KOBCKWIA MPOLECC Ha3blBAaETCA O4HOPOAHBIM, €CNA 3TU NNOTHOCTU
ABNAOTCA YHKLUMAMM OT BpeMeHu Ay(t), npouecc Ha3blBaeTca Heos-
HOPOAHbIM.

BeposiTHOCTM COCTOSIHWUI CUCTEMbI MOTYT 6bIThb HalAeHbl UHTE-
rpvpoBaHMeM cuctembl anddepeHUManbHbiX ypaBHEHWUM, KOTOpble
Ha3bIBalOTCA ypasHeHuamu Kosimoroposa. COCTaBNEHUE YpaBHEHWIA
KonmMoropoBa nNpov3BoanuTCs NO onpeaesieHHOMY npaswy.

Mpexage Bcero, HeobXoAMMO COCTaBWUTb pa3MeYeHHbIn rpad
cocTosiHuiA (puc. 1).
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Puc. 1. Pa3MeyeHHbIl rpac COCTOSIHUIA CUCTEMBI

3aTeM MpWU HamnuMcaHWM YpaBHEHWI PyKOBOACTBOBATbCS CleAy-
IOWKMM: B NeBOM YaCTW KaXKAoro ypaBHEHMSI CTOMT MpPOM3BOAHAS Be-
POSITHOCTN COCTOSIHMSL, @ MpaBasi YacTb COAEPXXUT CTOSIbKO YSIEHOB,
CKOSIbKO CTpenoK CBA3aHO C JaHHbIM COCTosHMeM. Ecnn crpenka
HanpaBfieHa W3 COCTOSIHWSI, COOTBETCTBYIOLUA USIeH WMEET 3HaK
«MUHYC», €CNN B COCTOSIHME — 3HaK «Moc». Kaxabli YneH paBeH
NpOoM3BEAEHNIO MNOTHOCTU BEPOATHOCTU MNepexofa, COOTBETCTBYIO-
LLEN AAHHOM CTPesfike, Ha BEPOSTHOCTb TOFO COCTOSIHMSA, U3 KOTOPOro
NCXoaMT cTpenka. HayanbHble ycnoBus 6epytcs B 3aBUCMMOCTM OT
TOro, KakoBo 6bIN0 HayanbHOE COCTOSIHUE CUCTEMBI S.

[Tpumep 1. Pa3aMeyeHHbIV rpad COCTOSIHUI CUCTEMbI NPeACTaB-
NeH Ha puc. 1.

Hanucatb cuctemy anddepeHumansHbiX ypaBHeHU KonMoro-
poBa U HayasibHble YCNOBUSI ANS PELLUEHUS 3TON CUCTEMbI, ECN U3-
BECTHO, YTO B HayaslbHbli1 MOMEHT CMCTEMA HaxoauIacb B COCTOSIHUM
S;.

Peluerne.,

PYKOBOACTBYSICb WM3/TOXXEHHBLIM  Bbllle MPaBWIOM, 3arnuiieM

ypaBHeHus KonMoroposa:

12 5

dp,(t) _
dt

% =—Aos P () + 21, P, (1);

>(2)
dpdat(t) =—as Pa(H) + 415 Py ();

dp(;t(t) =—A4- PO+ A, - PO+ A, p, (1) + A5, P (t)j

—(Aiy + A+ A1) P(t) + A4y P, (1);

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

Tak kak p;(t)+pa(t)+ps(t)+ps(t)=1, To cucrtemy ns Bcex YeTbl-
pex YpaBHEHWUIA MOXHO 6bino 66l HE MUCaTb, a N6y U3 3TUX BEPO-
ATHOCTEN BblpPa3nTb Yepe3 TpU OCTasbHblE.

B ypaBHeHusx (2) pit) - BEpOSAITHOCTb TOro, YTO B MOMEHT t
cuctema S 6ygeT HaxoamTbea B coctosiHum S; (i=1, 2, ..., n). B ganb-
HeiweM Ans KpaTKOCTW 3anucu apryMeHT ¢y yHkumii p; byoet
onyckaTbcs.

KoadhduumeHTbl Npy p; MOryT 6bITb MOCTOSAHHBIMKM WM Nepe-
MEHHbIMW B 3aBMCMMOCTW OT TOrO, MOCTOSIHHbI W/IM NEPEMEHHbI UH-
TEHCUBHOCTU A MOTOKOB COBLITUN, NEPEBOASLLMX CUCTEMY U3 COCTO-
SIHUS B COCTOSIHME. YpaBHEHUS A/ BEPOSITHOCTEN COCTOSIHUSA npef-
CTaBNSOT CO60OMN NMHEeWHblE AnddepeHUnanbHble YpaBHEHUS, KOTO-
pble TONbKO B peakux Cny4dasx MoryT 6biTb NMPOMHTErpupoBaHbl B
KBagpaTypax: 06bl4HO MX peLatoT YNCNEHHO (BPY4HYO nin Ha DBM).



2 NPOCTEULLUIA NOTOK

PaccMOTpyM MOTOK OAHOPO/HBLIX COBbITUI (TpeboBaHwit), pas-
NNYAOLLMXCS TONIbKO MOMEHTaMM UX MOSIBNIEHNS. TakoW MOTOK MOXHO
n306pa3nTb NOCNeA0BaTENbHOCTLIO TOYEK Ha OCK BpeMeHu (puc. 2).

t

T

Puc. 2. MoTtok TpeboBaHWi BO BPEMEHU

BxoZsiumii NMOTOK HasblBalOT MPOCTEMLIMM, €C/IM BEPOSITHOCTb
MOCTYN/IEHUSI TOrO WM MHOMO Yncna TpeboBaHMl B TeUYEHUE UHTEp-
Basia BpeMeHwu t 3aBMCUT TONMbKO OT NPOTSHXKEHHOCTU 3TOMO MHTEpBana
M He 3aBMCUT OT €ro pacnosioKeHust Ha Ocu BpemeHu (cTaymoHap-
HOCTb), nNpuyeM TpeboBaHWS NOCTynalT nooauHouke (opguHap-
HOCTb) N HE3ABUCUMO APYr OT Apyra (OTCyTCTBME NOCIEAENCTBUS).

XOTS MHOrMe MHAMBMAYasnbHbIE NPOUEeCcChl M He YAOBNETBOpS-
IOT MOSIHOCTBIO 3TUM TpeboBaHWAM, MOHATME MPOCTEMLIErO MOTOKA
urpaet 60MbLWY0 ponb, TaK Kak 6AM3kMe K HEeMy MOTOKM 4acTo
BCTPeYaloTcs Ha npaktuke. Ho Hanbonee BaxkHO TO 06CTOSATENBLCTBO,
4YTO B pe3ynbTaTe CyMMMPOBAHMSI HEKOTOPOro YMcia CTauMoOHapHbIX
OpAMHAPHBIX MOTOKOB C MPaKTUYeCKu obbIM nocneaencTBMeM Nony-
YaeTcsi NOTOK, B/IM3KMIA K NpocTenLeMy.

0O603HaunM yepes Py(t) BeposSTHOCTb HacTynneHus k cobbiTuii
3a Bpems t. Ecnv noTok TpeboBaHU NPOCTEMLINIA, TO BEPOSITHOCTb
CNyYalHOro cobbIThsl, COCTOSILLErO B TOM, YTO 3a BpeMs t+At nocrty-
MUT TOYHO h TPeboBaHWIA, MOXXHO NPeACTaBUTb Kak

n
P.(t+At)=> P, (t)- P (At).
k=0
Pewas 31O YpaBHEHUA, HaxO0AUM Anda MJIOTHOCTU pacnpeaene-
HUs uncna TpeboBaHMi 3a BpeMs t creaytollee BblpaXeHue

P.(t)= @e*ﬂ 3)
n!
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Yto npeacrtaBnsieT cobol AUCKPETHOE pacnpeaeneHve [lyaccoHa,
KOTOpPOE XapaKTepusyeT MpoCTeMNA NOTOK. Ha puc. 3 nokasaHbl
rpaduKn 3TOro pacrnpeaeneHns AN pasnyHbIX 3HaYeHun a=At.

P.(®)
0,6
0,5
04| [M=0,5 MN=2 N=4
0,3
0,2

] ]
00 ||. | Ill ||| |||I|
01234 0123456 012345678910

PucyHok 3 — PacnpegeneHue lNMyaccoHa

3 HEMPEPbIBHbIE MAPKOBCKME LIENWU C_
NMYACCOHOBCKMMU NOTOKAMMU COBbITUN

Ecnn Bce NoTokM cobbiTuiA, NepeBoasiimMe CUCTEMY S U3 COCTO-
AHWA B COCTOSIHME, MyacCOHOBCKME (CTauuMOHapHbIE MW HecTaumo-
HapHble), TO NpoLEecc, NpoTeKawWwmii B cucTeMe, ByAeT MapKOBCKUM.
MnoTHocTb BeposiTHOCTM nepexoaa A;; (cM. dopmyny 1) B HenpepsblB-
HOM uenn MapkoBa npeacTaBnsieT cobol MHTEHCMBHOCTb MOTOKa CO-
BbITHIA.

CocTaBneHne ypaBHEHMIN COCTOSIHUSI CUCTEMbI, HaXoAsLLENCs
noa BO3AEWCTBMEM MyaCCOHOBCKOrO MOTOKa CO6LITWM, MPOM3BOANTCS
@HaNorMyHoO TOMY, Kak pacCMOTPEHO Bbllle ANS CUCTEMBI, XapaKTepu-
3yeMoM NNOTHOCTSIMW BEPOSITHOCTEN Nepexoza.

lpumep 2. CTaHUME TeXHUYECKOro obcnyxnBaHust obecneyu-
Baetcst TO v P ueTbipex aBTOMOGUNIEN, U3 KOTOPbIX OAWH OCHOBHOM U
TPY OOMONHUTENbHbLIE C O6LIEi rpPy30noAbEMHOCTLIO PaBHOM py30-
NMOABEMHOCTM OCHOBHOr0. MHTEHCMBHOCTb MOTOKA BO3AEMNCTBYHOLIMX
(pakTOpOB, NPMBOASALLMX K CHMXKEHWIO NMapaMeTpoB TEXHWMUECKOro CO-
CTOSIHUS U BbIXOAY M3 CTPOsl, U3MEHSIETCS CO BPEMEHEM, MO Mepe Bbl-
MOJTHEHMS NEpPeBO30K, 1 cocTaBnseT A(t).



HEHTp AUCTAHIOHUOHHOTI'O 06y‘{eHI/IH W IIOBBbIIIE€HHA KBaJ’II/I(l)I/IKaI_II/II/I

Teopus MaccoBoro o6cmyKMBaHUS

BHauyane TpaHCNOPTHbIN NpoUEecc OCyLLECTBNSIET OCHOBHOW aB-
ToMO6UNb. Mocne ero Bbixoda M3 CTPOS MEPEBO3KY OCYLLECTBAAIOT
OZIHOBPEMEHHO TPW AOMOJIHUTENbHBIX aBTOMObUNS.

CocTaBuTb pa3MeYeHHbI rpad COCTOSIHUIA U HanucaTb ypaBHe-
Hus KoniMoropoBa, Ansi BEpPOSATHOCTEN COCTOSIHMIA.

PeweHue.

Bynem HyMepoBaTb COCTOSIHMSI CUCTEMbI COOTBETCTBEHHO YMCITY
paboToCnoCco6HbIX aBTOMOBUNEN:

S, — BCe aBTOMO6MAN paboToCnoCcobHbI;

S3 — OCHOBHOM aBTOMOGW/Ib BbllLEN U3 CTPOSI, OCTaJIbHbIE aB-
TOMO6UNM paboToCcnoCobHbI;

52 — OCHOBHOW aBTOMOBUNb U OOUH U3 AONOJTHUTENbHbLIX Bbl-
LLAIN U3 CTPOS1, OCTasIbHble aBTOMO6UN paboTocnocobHbI;

S; — OCHOBHOM aBTOMO6MSIb U ABa W3 AOMOSHUTENbHBIX BbILLIMW
M3 CTPOsl, OANH AOMONHUTENbHBIV aBTOMO6WUIIb paboToCnocobeH;

S, — BCe aBTOMOBUNM OTKa3anu.

lpad cOCTOsIHWUIA NOKa3aH Ha puc. 4.

)\43 )\32 )\21 )\10

S, —| S, S, —

S,

Puc. 4. [pac cocTosHUiA Anst npuMepa 2

YTobbl pasMeTUTb 3TOT rpad COCTOSIHWIA, OMpeAeNsiUM MHTEH-
CMBHOCTb MOTOKOB (haKTOPOB BbIBOASLUMX W3 CTPOS aBTOMOOMAM U
nepeBoAsLLMX CUCTEMY, U3 COCTOSIHUS B COCTOSIHME.

N3 cocTosaHusa S, B S; B CMCTeMy MepeBoanuT MOTOK MoBpexaa-
oWmx HakTopoB C MHTEHCUBHOCTLIO As4(t)=A(t).

N3 coctosiHus S; B S, cucTteMy nepeBoauT MOTOK MOBpexaaro-
WKMX PaKToOpoB C MHTEHCMBHOCTLIO Asx(t)=A(t), Tak kak no ycnosusm
npuMepa nocsie O0TKasa OCHOBHOIO aBTOMObMNSA AeiCTBUE NoBpexaa-
IoWwmx (akTopoB pacnpegenseTcs paBHOMEPHO MO OCTajlbHbIM TpeM
LOMONHUTENBbHBIM aBTOMOBUNISAM.

AHanornyHo ans Ay (t)=A(t) n Aso(t)=A(t).

O603Hauas BEpOSITHOCTM COCTOSIHUIA COOTBETCTBEHHO Py Pz
Pz Py Po 3aNVLIEM YpaBHEHNs KOIMOropoBa A/l BEpOATHOCTEN Co-
CTOSIHUIA:
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L) a0y e B =)y + 20 By

P2 a0y py 1) pai PHY =20 py + AV o
d

ot (1) py

HauanbHble ycnosus (npyu t=0 Bce aBTOMOO6WMIM paboTOCNOCO6HHI):
Pa=1, p3=p2=p;=pPo=0.

llpumep 3.

Tpy aBTOMOBMNA COBEPLUAIOT panin-pena n hopcupytoT Crox-
HbI Y4acTOK nepeceyeHHON MeCTHOCTM. [NOTHOCTb MPEensTCTBUIA Ha
MECTHOCTM TaKOBa, UTO MPW MPUHATOW CKOPOCTU ABMXKEHUSI aBTOMO-
6unen MHTEHCMBHOCTb BCTpeun C npenatcrBuem A. Mpu BCTpeye C
NpenaTCTBMEM KOMaHA@ aBTOMOOGMNS MPUHMMAET Mepbl 3aluTbl U
CXOOWT C Tpaccbl C BEPOSTHOCTbIO p. HanucaTtb ypaBHenus Konmoro-
pOBa 11 BEPOATHOCTEN COCTOSIHUS CUCTEMBI.

Peluerne.

COCTOSIHUSI CUCTEMbI XapaKTEPU3YIOTCS YMUCIIOM COXPAHEHHbIX
aBTOMO6UNen. Bce aBTOMOBWUIN pPaBHOLIEHHBI, C OIMHAKOBOMN WHTEH-
CMBHOCTbIO W HE3aBWCMMO MOrYT BCTPETUTb npensTcTeue. BeposaT-
HOCTb CXOAa aBTOMOOMNS C Tpaccbl MpU BCTPEYE C MPEnSTCTBMEM
OOMHAKOBa AN1S1 KaXAOro M3 HUX.

MpoHyMepyeM COCTOSIHUSI CUCTEMBI:

S3 — BCe aBTOMOBMAN OCTannCb Ha Tpacce;

S, — 04VH aBTOMObW/b collen, ABa OCTannCb Ha Tpacce;

S; — OBa aBTOMO6MNSA COLWNKM, OAMH OCTasICs Ha Tpacce;

S, — BCe aBTOMO6UAN COLWM C TpacChl.

lpac COCTOsIHWUIA NOKa3aH Ha puc. 5.

Pa3meTnMm rpad, Ans yero onpeaesmM MHTEHCMBHOCTU MOTOKOB
COBbLITUIA, NEPEBOAALLNX CUCTEMY U3 COCTOSIHUS B COCTOSIHUE.

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

MNHTEHCMBHOCTb BCTpeY paBHa A, HO He BCE OHM MOBpeXAaato-
LMe, KaXkaoe U3 HUX OKa3blBAaeTCS MOBPEXAAoLWMM TOSIbKO C BEPOSIT-
HOCTbIO p. Tak Kak cuctemMa $ B COCTOSAHUN Sz COCTOUT U3 TpeX aBTO-
MoOBUNeN, Ha Kaxabli M3 HUX AEUCTBYET MNOTOK MOBPEXAAOLMNX
BCTPEY C MHTEHCMBHOCTbIO AP, TO Ha CUCTEMY B LIESIOM AEUCTBYET
CYMMapHbI NMOTOK HeYAaYHbIX NOBPEXAAIOLWMX BCTPEY C MHTEHCUMBHO-
CTblo 3Ap.
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3Ap 2N\p 1Ap
S, S, S, —

Puc. 5. Fpacd cocTosiHuiA ans npumepa 3

AHanNOrnM4yHoO U3 CoCTosHMA S, B S; cucTeMa nNepeBOAMTCS NOTO-
KOM MoBpexgatowmx BcTped ZAp, a u3 S; B Sp— Ap.

BeposiTHOCTN COCTOSIHUIA CUCTEMbI 0603HAYMM COOTBETCTBEHHO
Pz P>~ Py Po

YpaBHeHust KoniMoropoBa A/t BEPOSTHOCTEN COCTOSIHUIA MMEIOT
BMA (QpryMeHT ¢ Anst KpaTKOCTM 3arnncy OMnycKaeMm):

dps dp,

B 31.p-pai—2=21-p- 31-D- Pa:
at P-P3 at P-pyt P-P3
dp, dpo

M1 .y, 200Dy —0—,.p.p,.
dt P-pPy+ P- P2 at P- Py

HavanbHble ycnoeusa (npu =0 Bce aBTOMOBMAM HaxoAaTCs Ha Tpac-
ce): p3=1; p2=p1=pPo=0.

4 NPEQENbHBIE BEPOSSTHOCTU COCTOSIHUM

Ecnn uncno cocTosiHuiA CUCTEMBI S KOHEYHO M U3 KaXkaoro Co-
CTOSIHUS1 MOXKHO MepenTy (3a TO MM MHOE YMUC/IO LIaroB) B KaXaoe
ApYroe COCTOSIHUE, TO MpefdesibHble BEPOSATHOCTU COCTOSIHWUI Cylie-
CTBYIOT M HE 3aBUCAT OT HayaNbHOro COCTOSIHUS cMcTeMbl. Hanpumep,
CUCTeMa, NpeacTaBfieHHast rpadoM COCTOSIHAM Ha pUCYHKe 6, U3 Jio-
60ro CocTosiHMSI MOXET NepeinTn B Ntoboe apyroe.

HanpoTtuB, ans cuctembl, rpad COCTOSIHWUIN KOTOPOW MOKa3aH Ha
puc. 7, Nepexof B COCTOSIHWE S5 BO3MOXEH U3 Sz, HO HEBO3MOXEH U3
S, . MNpn t—oo n A=const (MHTEHCMBHOCTN MOTOKOB COGLITUI MOCTO-
SIHHbI) B cucteMe S (puc. 6) ycTaHaBNMBAETCS HEKOTOPLIVM Mpeaesb-
HblA CTaUMOHApPHbIA PEXWUM: CUCTEMA ClyvyaliHbIM 06pa3oM MeHsieT
CBOW COCTOSIHUS,, HO BEPOSITHOCTb KaXAOro M3 HUX HE 3aBUCUT OT
BPEMEHN — KaXk[A0e M3 COCTOSIHUM OCYLLECTB/ISIETCS C HEKOTOPOMN Mo-
CTOSIHHOWN BEPOATHOCTLIO. py 3TOM npeaesibHble BEPOSITHOCTM COCTO-
SHUA P; TaK XK€ KaK U OonpeaesieHHble, B CyMMe A0/DKHbI AaBaTb eau-
HULYy:

9



HEHTp AUCTAHLUOHHOTI' O 06y'{e1-mﬂ U NMMOBbIIIEHHUA KBaJII/I(l)I/IKaI_H/II/I
Teopust MaccoBOro o6CayXKUBaHUS
n
Z P =1. (4)
i=1
MpenenbHble BEPOATHOCTM COCTOSIHUIA AaloT CpeAHue OTHOCWU-

TE€NbHblE BENMNYNHbI BPEMEHU I'IpGGbIBaHVIﬂ CUCTEMbI B JAdHHOM COCTO-
AHUN.

7\
S3 S3

/ ™ S, ™ S,

e

NU)
\
> —
/

N(.I')

Ss SS /'
S Se
Puc. 6. 'pad cocTosHmMs Puc.7. I'pad cocTosHus
(npu nepexoae (C HEBO3MOXKHOCTb
13 Noboro cocTosiHUS) nepexoga uns S,)

[Ans BbluMCNEHUS NpeaenibHbIX BEPOSTHOCTEN COCTOSIHUIA HY>XHO
COCTaBWTb CUCTEMY YpaBHEHMI KOSIMOropoBa, OMWChIBAIOLMX BEPOSIT-
HOCTW COCTOSIHWM, U peLunTb ee, MOJIOXKMB NleBble YacTu (Mpoussos-
Hble) paBHbIMK HYMO (B MpeAenbHOM pexuMme BCe BEpOSTHOCTU CO-
CTOSIHWIA NMOCTOSIHHLIE U MX MPOM3BOAHbIE PaBHbI HyN0). B 3ToM cny-
yae cucteMa anddepeHUnanbHbIX ypaBHEHUI NPeBpaTUTCA B CUCTEMY
NUHENHbIX anrebpanyecknx ypaBHEHWI, KOTOpas pellaeTcs npu Hop-
MWPOBOYHOM YCrIoBUK (4).

llpumep 4.

CncrtemMa S MMeeT BO3MOXHbIE COCTOSIHUS Sy, S, S3 S, pasMe-
YeHHbIN rpad KOTOPbIX MOKasaH Ha puc. 8. BbluMCAMTb npeaesnbHble
BEPOSITHOCTU COCTOSIHUA Py, P, P3, Pa, €CIIN MHTEHCUBHOCTY MOTOKOB
COBbITUI paBHbl A12=2; A14=1; A2s=1; A31=3; A31=2; As3=2.

PetuerHne.

3anuweM ypaBHeHust KonMoropoBa A1l BEPOSITHOCTEW COCTOS-
HUM:
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d
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Monaras, neBble YacTW PaBHbIMU HYJIIO WU MOCTaBUB 3HAYeEHUS
Aji, NonyYMM cucteMy anrebpanyeckux ypaBHEHWI Ans npeaenbHbIX
BEPOATHOCTEN COCTOSHWIA:
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Puc. 8. Pa3MeueHHblit rpad COCTOSIHMIA cMcTeMbl Ans npumepa 4
PelleHne ypaBHEHWUI NpW HOPMUMPOBOYHOM YCroBuK (4) OaeT:
p1=4/17; P2=8/17; P3=2/17; p4=3/17.
3TO 3HAUUT, YTO B NPeaesibHOM YCTAHOBMBLUEMCS peXMMe cucTeMa S
6y.D,ET HaxoguTbCd B COCTOAHUN 5] B CpeaHeM 4YeTbipe ceMHaauaTbIX
4aCTn BpeMeHU, B COCTOAHUN 52— BOCeEMb CeMHaAUaTbIX, B COCTOSA-
HUW S; — ABE CEMHAALATBLIX U B COCTOSIHUM S, — TPU CEMHAALATBIX.
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3A0AHME AN UHANBUAYAJIbHOM PABOTbI

CucteMa S COCTOUT U3 TPEX aBTOMOBUMEN, KOTOPbIE YYaCTBYIOT
B FOHKaX Ha <«BbDKMBAHME®» HA Y4YaCTKe MEPEeceYeHHON MECTHOCTW.
MNOTHOCTb MPEnsTCTBUIA U CTONKHOBEHWUIA HAa MECTHOCTV TaKOBa, YTO
Mpu MNPUHSTON CKOPOCTM [ABMXKEHUSI aBTOMOOGMIEN WHTEHCUMBHOCTb
BCTPEYN C NPENATCTBUEM UK CTOSIKHOBEHUS paBHa Ay;. MNpn BCTpeye ¢
NpPenaTCTBMEM MW MPU CTONKHOBEHWMM 3KMMAX aBTOMOOMNS MpuHWU-
MaeT Mepbl 3aluTbl N BbliObIBAET U3 FOHKM (HepaboTocnocobeH) c Be-
POSTHOCTbIO P Hanucatb ypaBHeHusi KoniMoropoBa Ansi BEpOSITHO-
CTel COCTOSIHUSI CUCTEMBI.

[aHHas cucTeMa MOXET HaxoaWTbCs MocneaoBaTesnbHO B Cre-
AYIOLWNX COCTOSIHUSIX: Sy — BCE TPWU aBTOMOGWUNS MCMpaBHbl U HaXo-
ATCS Ha Tpacce; S, — oaMH aBTOMOOMMb BbIObIT M3 TOHKWU, a ABa
HaxoaaTcs Ha Tpacce; S3 — ABa aBTOMOOWNS BbIObIM U3 TOHKM, a
OOMH HaxoauTCsl Ha Tpacce; S; — BCe Tpu aBTOMO6uns BbIObIM M3
roHkn (HepaboToCnoCObHbI).

TpebyeTtcs:

1) cocTtaBuTb ypaBHeHMs KonMoropoBsa Ansi MapKOBCKOMO npouec-
ca 3afiaHHoro rpacdom;

2) onpeaenvTb NpeaenbHbIE BEPOSTHOCTM COCTOSIHUIA CUCTEMBI.

Pa3MeyeHHbIV rpac COCTOSAHUIA CUCTEMBI MOKA3aH Ha pUCyHKe 2.

BapuaHTbl MHTEHCMBHOCTEN BO3AENCTBUI B CUCTEME MpeacTaBs-
neHbl B Tabn. 1.
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Puc. 9. Pa3MeyeHHbIl rpad COCTOSIHUSA CUCTEMBI
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Tabnuua 1 — BapmaHTbl NCXOAHBIX AAHHbIX

3HayeHus NHTEHCMBHOCTb BCTpe4n C npenaTcTtBuemM nnn CTonkKHo-
aBy BEHWS

A1 A3 Aa= Ay A3 Aa Asq
0 0,5 1 3 2,5 1 0,5
1 1,0 2 1 2,0 2 1,0
2 15 3 2 15 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
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BOMPOCHI AJi1 CAMOKOHTPO/JIA

1. Jante maTeMaTMyeckoe onpefeneHne naoTHOCTU BEPOSITHO-
CTU cobbITuS.

2. CdopMynupyiiTe npaBuio Ansi coctaBneHus anddepeHum-
anbHbIX ypaBHeHM KonMoroposa.

3. Jaite onpepenexune v rpadMyeckyto TpakToBKY MpocTenLe-
ro (MyaccoHOBCKOro) noToka cobbITui.

4. MpuBeanTe 06bACHEHUE MOHATUIO «MNpeaesbHble BEPOSITHO-
CTW COCTOSIHUIA».

5. 3anuwunTe HOPMUPOBOYHOE YpaBHEHWE AN BbIYUCIIEHMS
npeaenbHbIX BEPOSITHOCTEN COCTOSIHMIA.

6. CchopmynupyiTe npaBuio ANs BblYMCIEHNS NPedesbHbIX Be-
POSITHOCTEN COCTOSIHUIA CUCTEMBI.




