Ynpaeninna pozeumxom cknaonux cucmem (6)

ISSN 2219-5300

TEXHO.IOI'TI YOPABJIHHS PO3BUTKOM

YK 681.3.06

JILA. TepeiikoBckast

Kuesckuii nayuonanvHwlll ynusepcumem cmpoumenscmea u apxumexkmypuolt, Kues

MAPKOBCKHME MOJEJIM ITPOT'HO3UPOBAHUA SKCIINITYATAHMOHHBIX
HAPAMETPOB KOMIIbIOTEPHBIX CETEN

Pa3pa60maHbl MapKoeckue MO()ejlu, no3eoJiAdrwue npocHO3Upoeamsv 3HAYEHUA IKCniyamayuoHHblX

napamempoe KOMNbiomepHovlx

cemell Ha

HeCMAayUOHAPHLIX — PeHCUMAX — QYHKYUOHUPOBAHUS.

Ocobennocmoio paspabomanneix Mooenel A6IAemcs pacyem napamempos Ha OCHOBAHUU pe3YIbimamos
selisem-ananiu3a OUHAMUKU IKCHIYAMAYUOHHBIX NApaAMempos. YKazanvl nymu yco8epuleHCmE08aHUs

Mooenu.
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ITocTanoBKa MpoodJieMbI

CoBpeMeHHBIE ~ TIpoliecChl  MH(OPMALMOHHOM
mI00anu3anun 00IeCTBa, CTPEMUTEIBLHOE BO3pAaCTaHUE
YPOBHSI ~ MHTETrpallid  Pa3iUYHbIX  OOIIECTBEHHBIX,
MPOMBINUICHHBIX, HAay4HBIX ©  00pa30BaTEIbHBIX
CTPYKTYp (OPMHPYIOT HEOOXOAMMOCTH IOBBIIICHHS
¢ pekTHBHOCTH (GYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
CeTel, KOTOpOE yXKE HE MOXKET OBITh JOCTHUTHYTO 32
cuer MIPUMEHSICMOT 0 MPOTrPaMMHO-aIIaPaATHOTO
obecriedernss. OIHUM W3 OCHOBHBIX HaIpaBJICHUH
YCOBEpILIEHCTBOBAHUSI ~ YKa3aHHOI'O  MPOrPaMMHO-
anmapaTHoro oOecrieueHMsi SIBIsieTCs  pa3paboTka
HOBBIX METOJIOB M MOJENEH, Ha OCHOBAaHHUH KOTOPBIX
dbopmupyercs MPOTHO3 3HAYCHHUI ux
9KCIDTyaTallMOHHBIX mapameTpoB [1, 3, 4]. OTmerum,
910 C(HOPMHUPOBAHHBIA TPOTHO3 SBISACTCS 0a30i Kak
JUIS TUTAHUPOBAHHS CETEBBIX PECYPCOB, TaK M JUIS
orpe/esIeHUs! OTIEPaTHBHBIX YIPaBISIFOIIHX
BO3NIelcTBUI Ha HUX. TakuM obOpa3om, 3 (HEKTUBHOCTH
(yHKIIMOHUPOBAHUS KOMITBIOTEPHBIX cereit
HEMOCPEICTBEHHO 3aBHUCHUT OT JIOCTOBEPHOCTH METOJIOB
W MOJIeJIell MPOTHO3a 3KCIUTYyaTallMOHHBIX MapaMeTpoB,
pa3paboTka KOTOPBIX M sIBIsieTcsl oOuield mpoOseMoit
HACTOSIIECH CTaThH.

AHAaJIN3 MOCJEeIHNX JOCTHKEHUH U
nyoaMKanmni

TpyaHocTH pa3pabOTKH JAOCTOBEPHBIX METOJOB H
MoOJeNell NpOrHo3a 3HAYeHMH HKCIUTyaTal[MOHHBIX
[IapaMeTpoOB  KOMIIBIOTEPHBIX CETeH B  OCHOBHOM
CBSI3aHBI CO CJOXHBIM XapaKTEPOM COOTBETCTBYIOLIUX
B kauectBe mpumepa Ha
3aBUCHMOCTH

CTaTUCTHYCCKUX JAHHBIX.
puc. 1 TmokazaH TpadUK THIIOBOM

KoJIn4ecTBa 3anpocoB k Web-cepBepy oT Bpemenu [3].
OueBuaHO, YTO  Takas  3aBUCUMOCTb  HMEET
MHOTONIEPUOANIECKUN XapaKTep C SPKO BHIPAKCHHBIM
W3MEHEHHEM aMIUIUTYZ, KOTopas pe3KO CHIDKaeT
HHPOPMATUBHOCTh  KIACCHMYECKHX  CTATHCTHYCCKUX
mozeneit. [lo 3Tol mpwunHE HAOIIOJAIOTCS TOIMBITKH
pa3paboTKH MoOJeNel MpOorHo3a C HCIOJb30BaHUEM
TaKAX COBPEMCHHBIX TEOPUM KaK HCKYCCTBECHHBIN

MHTEJUIEKT ¥ MapKOBCKHeE mporecckl [1, 3, 4].
3anpockr

0 500 Lo 1500 2000 2500 CeryHIbl
Puc. 1. 3aBucumocts KoaHM4ecTBa 3ampocoB k Web-cepsepy ot
BpPEMCHU

M3BecTHBIE MOAENU TPOTHO3a, Oa3upyrommecs Ha
HCTOJIb30BAHUN METOIOB HCKYCCTBEHHOTO WHTEJUICKTA
BKJIIOYasl TEOPUI0 MCKYCCTBEHHOIO HMMMYHMTETA, HE
MO3BOJISIIOT SIBHO PAaCCUUTATh OKHIAEMYIO BEIHYHHY
rmapamerpa, a Wb YKa3bIBaIOT Ha ero
MPHUHAJICIKHOCTh K KaKOH-THOO0 3apaHee OnpeaeICHHOM
obnactu. Emie ogHuM 00IIUM HEAOCTATKOM MOJTOOHBIX
MOJIENe  SBISETCS  HEAOCTAaTOYHAas  HAJEKHOCTh
MaremaThdeckoro ammapara. CornmacHo pabotsl [3], B
COBPEMEHHBIX yCIIOBUSX OoJiee TEepCIEKTHBHBIMHU
SIBIIIOTCSL  MOJEIM, Oa3upyoUIHecs Ha  TEOPUH
MAapKOBCKHX IPOLECCOB. B mapkoBckux Mopemnsix
HCCIEIYyEeMBbIH TPOLIECC APOKCHUMUPYETCS C MOMOIIBIO
MapKOBCKOI1 enw, rnapameTpsl KOTOpOit
pacCUUTHIBAIOTCSI HAa OCHOBAHUM COOTBETCTBYIOLLMX
CTATUCTUYECKUX JTaHHBIX. IIpu 3TOM,
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MHOTOTIEPHOINICCKUN XapaxTep JMHAMUKA
IapaMeTpOB YYHUTHIBAETCS 3a CUET HECTAIIHOHAPHOCTH
rapamMeTpoB MapKoBcko# memu. Tak, B [3] pazpaboTana
METOJMKa TMOCTPOCHHUS! HECTAllMOHAPHON MapKOBCKOM
MOJICJIM, TapaMeTpbl KOTOPOW pPAaCCUUTHIBAIUACH C
HCTIONB30BaHUEM CIIEKTPAIBHOTO aHalHM3a JaHHBIX
MeronoM Dypre. 3aMeTM, YTO CIIEKTPATbHBIN aHAIH3
JAaHHBIX MeToAOM Dypbe MO3BOJSIET PACCUUTATH CIICKTP
HCCIIEAYEMOTr0 IIpolecca, HO HE MO3BOJISIET OMPEEIUTh
MOMEHTHl ~ BO3HHKHOBEHHS/MICUE3HOBEHHS  HYacCTOT.
obpazom, MapkoBckas wmojmenb [3], He
MO3BOJISIET AJEKBATHO IIPOTHO3HMPOBATH IPOIECCHl C
HECTAIMOHAPHBIM MHOTOIEPHOAMICCKIM XapaKTEPOM.
BO3MOXHBIM IyTEM YCTPaHEHHUS STOr0 HEIOCTAaTKa
SIBIISICTCA CHEKTPANbHBIA aHATW3 JAaHHBIX METOJIOM
BEHBJIET-TIPEOOpa3OBaHM, MO3BOJSIOIIUN PACCUUTATH
YaCTOTHO-BPEMEHHBIC XapaKTEPHCTUKU HCCIICIyEeMOro
mporiecca.

Taxum

DopMyJIMPOBKA LEJIH CTATHH

Pa3paboTka MapKOBCKOW MOJEINH, TO3BOJISIOMIEH
MIPOTHO3UPOBATH 3HAYCHUSA SKCIUTYaTallHOHHBIX
napameTpoB KOMITBIOTEPHBIX ceteit Ha
HECTAIlMOHAPHBIX peXnMax (PyHKINOHUPOBAHMUS.

HN3no0xeHne 0OCHOBHOTO MaTepuaJia
HceJae10BaHui

CnyualiHplii TpollecC U3MEHEHUS COCTOSIHUUN
HEKOTOPOW CHCTEMBbl HAa3bIBAIOT MAapPKOBCKOM IIETIBIO
(MapKOBCKHM TIPOIIECCOM), €CIU IS TPOHU3BOJIHLHOTO
MOMEHTAa BPEMCHH BEPOSITHOCTH IIEPEX0Ja CHCTEMBI B
HOBOE COCTOSHHE p;; 3aBUCUT TOJBKO OT TEKYLIEro
COCTOSIHMSI CHCTEMBI S; M HE 3aBHCHT OT TOTO KaKHM
00pa3oM crcTeMa Momnaia B TEKyIee COCTOSHHE:

P =f(S).

Jiist onipeniesieHUsl MapKOBCKO# [eu He00X0AUMO
yKa3aTh CICAYIOUINE MapaMeTPhI:

— BEpPOATHOCTH  TEPEXOJOB  CHUCTEMBI
COCTOSIHMAMM 3a OJIMH LIar npouecca (p;);

MEXTY

— KonuyecTBO (N) v MPU3HAKU COCTOSIHUIA, B KOTOPbBIE
MOKET IOMACTh MOJOIBITHAS CUCTEMA;

— BEPOATHOCTH NPEOBIBAHUS CHUCTEMBI IO COCTOSHUAM
B HyneBoil MomeHT Bpemenu (FP(0)). Ilpm stom

JOJDKHO BBINIOJIHATBCA YCJIOBUC HOPMHUPOBKHU
N
Y. P(O)=1 (1)
i=1

3aMeTHM, 4YTO TMpPH HKCCICAOBAHHUH W3MCHCHHUS
CHCTEMBI BO BPEMEHH IIOJB3YIOTCS HE IEPEXOIHBIMH
BEPOATHOCTAMHU, 4 MHTEHCHUBHOCTAMM NEpPexonoB (4;)).
VYka3aHHblE HMHTCHCHBHOCTH TPEACTaBISAIOT CcOOO0M
BEPOSATHOCTH TMEPEXOJOB MEXKIY COCTOSHUSIMH 32
€IMHUIy BPEMEHH U PACCUUTHIBAIOTCS TaK

4=y @)

OOmIenpuHATO 0TOOpakaTh MapKOBCKYIO IIETIh B

BHZC pa3MEueHHOTo Tpada, MpuMep KOTOPOTO MOKa3aH
Ha puc. 2. BepmmHam rpada OTBEYAIOT COCTOSHUS
MapKOBCKOH IIeTH, a IyraM — BO3MOXHBIC HEPEXOJIbI
MEXKy COCTOSIHUSIMH.

KonuyecTBo M mpu3HAKU COCTOSIHUN MapKOBCKOM
LIETIH OTIPENIEIIAIOT UCXOIS M3 YCIIOBHH 3aJaqH.

Puc. 2. Ilpumep rpada MapKOBCKOH Ienu

B ciygae ATNMPOKCUMAIMN JIMHAMUKA
9KCIUTYaTal[HOHHBIX APAMETPOB KOMIIBIOTEPHBIX CETeit
pEeKOMEH/1yeTcsl, YTOObl  COCTOSIHHS C HOMepaMmu OT 1
10 (N-1) COOTBETCTBOBAIM TAKMM BEIUYMHAMHU
apamMeTpoB, MpPU KOTOPBIX IMPOTPAMMHO-ANNAPATHOE
obecrieueHue CeTH Ooyner HaXOIUTHCS B
paboTOCOCOOHOM ~ COCTOSIHUHM, a N-¢  COCTOSHHUE
COOTBETCTBOBAJIO HEPabOTOCIOCOOHOMY — COCTOSIHHIO
[3]. [Ipu ogHOCTOpOHHEH 00JNIACTH PAOOTOCIIOCOOHOCTH

nepBeie  (N-1) cocrosHUS  OymayT  ONpemensiThCs
HIDKHUMH W BEpXHHMH TpaHUIAMH, a mociegHee N
COCTOSIHUE — TOJIbKO HKXKHeH rpanuued. HMcmonbsys
MPOLETypy pPaBHOMEPHOTO KBAHTOBAHUS obactu
paboTocrmocoOHOCTH, TPAHHMIIBI COCTOSTHUH
ONPEIENIAIOTCS TaK
L =Axi, , 3)
L =Ax(i-1), 4)
_L
A=l y ®)
L=r-r, , 6)
rae L?, L{ — BepxXHSA M HWKHAS TPaHMIA i-TO

COCTOsIHUS, A— MUpYHA KBaHTa., L — MupuHa 00iacTu
paboTrocriocobHOCTH, - BEPXHUH W HWDKHHUH

npezensl 001acTi paboTOCIIOCOOHOCTH.

Nmroctparueil KBaHTOBaHUS SIBISIETCS PHUC. 3, HA
KOTOPOM MOKa3aHbl rpadMKu pealn3ali HEKOTOpOro
9KCIUTyaTaI[HOHHOTO TIapameTpa
00BEKTOB.

T 1 OAHOTHITHBIX

. T E [P [

Puc. 3. I'paduku peanusanuii IKCIuTyaTalHOHHBIX
MapaMeTpoB JIIsl OTHOTHITHBIX OOBEKTOB: t, — MOMEHTHI
perucrpauuy; 1 ..., N — HOMepa COCTOSIHUM; n; — IPaHULBI
cocrosnuii; A, B, C, D, E — peanuszauuu t
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Ecnu mapameTpsl MapKOBCKOM IIENH HE 3aBUCST OT
BPEMEHH — €€ Ha3bIBaIOT TOMOTCHHOW, B HPOTHBHOM
ciy4ae TOBOPST O HErOMOI€HHbIX Lemnsx. Onpenenenue
rapamMeTpoB MapKOBCKOW LIEMHU IMO3BOJIAET PacCUMTaTh
BEpOSATHOCTH TPEeOBIBaHMSA Ipollecca B KaXXKIOM W3
COCTOSTHUHM B ITPOU3BOJILHBII MOMEHT BPEMEHHU.

ba3oBblif  BapuaHT pacueTa  MOAPa3yMEBacT
FOMOFCHHy}O Oc1b, HMHTCHCHUBHOCTH Hepexosz
KOTOPOU pacCYUTHIBAIOTCS TAK:
Mty i =Rty )i /(R(t )y <13 ) (7)
M
Aigi =D Mt )i /M, (8)

i=1

rne A(ty).; ; — THTEHCUBHOCTH repexona Mexy (i-1)-bm
U i-M COCTOSHHEM Ha WHTEpBaJiCc BpPeMEHH I, R(t); —
KOJIMYECTBO TIOAKOHTPOJBHBIX OOBEKTOB, KOTOPEIC
nepentn w3 (i-1)-ro B i-€ coOCTOSHHE 3a WHTEpPBAI
BpeMeHU  4;  R(%), obiee  KOJIMYECTBO
PpaboTOCIOCOOHBIX OOBEKTOB K MOMEHTY BPEMEHHU #;, ;.
1i — HHTEHCUBHOCTb Iepexoja Mexay (i-1)-bIM U i-bIM
COCTOSTHUEM, M — KOJIMYECTBO PETUCTPAIINl TapaMeTpa.
Jns roMoreHHOW MapKOBCKOM LIeMH pacyeT
BEPOSATHOCTEH npeObIBaHUS peanusyercs c
HCIIOJIb30BAaHUEM CHUCTEeMBbl ypaBHeHuMi Koamoropona-

YenmeHa Buja:
P(t)=PB(t=1).—R(t=1)k j..+.Pi(t=1)1;),
B(t)=P(t=1)..= . B(t=1)k .+ Pi(t-1)4;;,

Py(t)=Py(t=1).c=.Py(t=1)dy jt..Pi(1=1)2; y

B pacderax (7) ciaenyer mpuHUMATh BO BHUMAHHE
HavyalbHbIC YCJIOBHS MOJCINPOBAHUS, OINpE/ACICHHbIC
(1), a Taxke ycia0BUE HOPMUPOBKH:

ZV:E(t)zl.

CyI1ecTBEHHBIM HEJIOCTATKOM TOMOTEHHOM
MapkoBckoii Mozpenu (1-10) siBisieTcss BO3MOXXHOCTB
MPUMEHEHMSI TOJIBKO MOHOTOHHO BO3PACTAaIOLINX WIIH
yOBIBAIOIINX MAapaMeTpoB. B cirydae sipko BhIpaKeHHOU
MHOTONEPUOIUUECKOH JUHAMUKU apaMeTpoB,
XapaKTepHOH Ul KOMIIBIOTEPHBIX CeTel, HEOOX0IUMO
HCTIONb30BaTh HETOMOTEHHBIE MapKOBCKHE MoAenH. B

(10)

COOTBETCTBUU C pEKOMEHAANMSIMH [3] HErOMOTE€HHAas
MapKOBCKasi MOJETh MOXET TMPEACTaBIATh COOOH
COBOKYIHOCTh ~ T'OMOTEHHBIX  MAapKOBCKHX  IIETiei,
Kakagas W3 KOTOPBIX JOJDKHA —annpOKCHMHPOBATh
mporecc Ha OJHOM U3 MOHOTOHHBIX  YYacTKOB
(monmynepronoB). Touku, B KOTOpBIX HaOOAaeTcs
N3MEHEHHE NIEPHOIMYHOCTH Ipolecca, OyieM Ha3bIBaTh
MIEPEXOHBIMA TOYKAMH.

B npocreitiem ciyyae, aas 0JHONEPHOIAYECKOTO
npouecca, rpadMK KOTOPOro MokaszaH Ha puc. 4, MOJENb
OyleT cocTOSTh W3 OBYX T'OMOTEHHBIX MAapKOBCKHX
Lerne. [TepBas LeTb npeaHa3HavyeHa ISt
MoJenupoBaHusl ydactka AB, BTopas — i1 ydactka
BC. Tlpu 3TOM, BeNMUMHBI BEpOSTHOCTEH NpeObIBAaHMS

MepBOM MapKOBCKOW IIEMM B MOMEHT BpeMeHH B,
SIBJITFOTCSI HAYaJIbHBIM pacrpeaencHueM Buma (1) mms

BTOPOH MapKOBCKOM IIETIH.
T

Puc. 4. I'paduk oHOMIEPHOANYECKOTO MpoLiecca

mporecca, rpadux
MapKOBCKasi MOJICIb

Jis  AByXIIepHOINYECKOTO
KOTOpOTO TMOKa3aH Ha puc. 3,

Oyzet OoJiee CIOKHOM.
T

A B CD E F
Puc. 5. I'paduk AByXMepruoANIECKOro mporecca

CHOXHOCTh  3aKJIIOYacTCs B  MOJEIHPOBAHHUH
yuactka BF, KOTOpbIl sBIseTCs HECTallMOHAPHBIM
tonbko Ha CE. Ilpu srom momynepuonel CD u DE
SIBJISIIOTCSL  BJIOKEHHBIMH B TIOJIYTIEPHO/T BF.
PaccmMoTprM  BO3MOXXKHBIE ~ METOIBI  IMTOCTPOCHHUSA
MapKOBCKOM Mojienu.

IlepBblii METON TIOCTPOEHHUS, MO AaHAJIOTHU C
OJTHOTIEPHOINIECKAM IPOIIecCOM, OyAET 3aKITI0YaThCS B
MOCIEI0BATENbHOM  MOJEIUPOBAHUU  KAXAOTO U3
craiuonapusix uHTepBajoB AB, BC, CD, DE u EF
CBOEM TOMOTEHHOW MapKOBCKOW menbro. Kak u mns
OpebLAYINEero IpHUMEpa, KOHEYHOE pacIlpesesieHue
BEPOSITHOCTEH NpeObIBaHMS IPEAbIIYyIIed MapKOBCKOH
LHeNW  SBIACTCS  HAYalNbHBIMHA  YCIOBHSMH  UIS
nocienyromen nend. Kpome 3Toro mMapkoBCKHE LENH
MOTYT OTJIMYaTbCsl KOJMYECTBOM M  IpaHULAMHU
COCTOSIHUHM, a TakXKe BeIMYMHAMU WHTEHCUBHOCTEH
nepexosioB. KoianmdecTBO COCTOSHUW W WX TPaHUIIbI
clesyeT BBIOMpATh MCXOAS U3 TpeOyeMoW TOYHOCTH
MOJIEIUPOBAHMUSL. Paccuurath BEITMYUHBI
MHTCHCUBHOCTEH MEPEX0I0B HEOOXOANMO MO aHAJIOTHH
¢ (7), (8) oTmenpbHO TSI Ka)XIOH MapKOBCKOW IIETIH,

HECKOJBKO  MOAMGMUIMPOBAB  BBIPAKCHHS  JUIA
00paboOTKH  CTAaTUCTHKH  Ha  COOTBETCTBYIOIIEM
“HTEpBaJle GYHKITHOHUPOBAHHS (TIOTYTIEPHO/IE)
A9, = RV @), (RO (1), <), (11)
(XY)
A(XY)H,:' = Z A4 (1 )i, /M, (12)
i=1
rae XY — paccMaTpUBacMBbIi MOTYTIEPUO/I.
OcrasbHbIC 0003HaYECHUS (11), (12)
COOTBETCTBYIOT BhIpaskeHUsM (7), (8).
PesynbTupyroniylo  MociesoBaTesIbHyl0  MOJENb

L (t) MOXHO 3anmcaTh B BUJIE:
Lo(t)=Ly(tg,ty )t Li(t;y, 0 )+ Ly (21,81 ) (13)
rae / — KOJMYECTBO CTAIlMOHAPHBIX YYACTKOB, L;(t;.;,t;)
—  MAapKOBCKas  Iellb  COOTBETCTBYIOIAS  i-My

CTaLMOHAPHOMY YYacTKy Ha MHTEpBaje |tl-,1 ,ti| .
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B xommakTHOM B (13) MOXKHO 3amucaTh TaK:

1
Ls(t)=2 Li(ti1.t;) .
i=1

OpHako, HECMOTpPA HA MPOCTOTY M HATJITHOCTD,
MPEACTaBJICHHBI ~ METOJ  MUMEET  CYIEeCTBEHHBIN
HEJOCTaTOK — pe3ynbTHpylomas wmojenb (14) He
MO3BOJSIET MPOU3BOJUTH AaNMPOKCUMALMIO Mpoliecca,
yAaJduB W3 HETO YaCTOTHYIO COCTaBILIIOIIYIO, KOTOPOit
COOTBETCTBYET ONpEACNCHHAas MAapKOBCKas  IEIb.
Takum oOpazoM, IocienoBaTeNibHAasE  MapKOBCKas
MOJeNb HE II03BOJIIET pemaTh 3aAady (QIIbTpaIid
HCCIIEAYeMOTO TIpoliecca, KOTopas HMeeT OOJbIIoe
3Ha4YEeHUE npu MIPOTHO3UPOBAHUU 3HauYEHUHN
() yHKIIMOHAJIBHBIX TIAPAMETPOB KOMITBIOTCPHBIX CETCH.
Bropoit Meron mOCTpOeHHS 3aKIIOYaeTcs B
pa3paboTke pe3yNbTHPYIOIIEH MapKOBCKOW MoOjely,
IpeCcTaBIsIomei coboi NOCJIeI0BATENbHY O
CTPYKTYPY, COCTOSIIIYI0 W3 TOMOTEHHBIX MapKOBCKHX
memnei, Kaxkmas W3 KOTOPBIX TpexHa3HadaeTcs U
anmpoKCUMalUM Mpolecca Ha COOTBETCTBYIOLIEM
monmymiepuonie.  Ilpm  3TOM  Kakgas  TrapMOHHKaA
MOJENUpyeTCs JABYMS COOCTBEHHBIMH MAapKOBCKHMH
LEMsIMU, NepexoHbIe BEPOSATHOCTH KOTOPBIX
pPacCUMTBHIBAIOTCA C Y4YeTOM BIMAHUS Ha IpoOLEcC
apaieTsHO (YHKIHOHHUPYIOMINX TapMOHHUK.
Hanpumep, i [ABYyXHEpHOIUYECKOro  Mpoliecca,
rpaduk KOTOpOro IokazaH Ha puc. 5 Ha ydactke BF
BBIJCNAIOTCS JBe TapMoHukHu. [lomymepuon mnepBoit
TApMOHMKH  COBMAZaeT C  MPOAOJDKUTEIHHOCTHIO
yuactka BF, a monynepuosl BTOpoi rapMOHUKH PaBHbBI
natepBasiam CD u DE. Cneays MeToauke MOCTpOSHUS
MOJENd TP pacdeTe HWHTCHCHUBHOCTEH mepexona
MapkoBcko nemu ans BF k 3apeructpupoBaHHBIM
3HAQUEHMSM  IIapaMeTpoB  IIpolecca  HEoOXOoANMO
n00aBUTh 3HAYCHHWS TapMOHHUKHA COOTBETCTBYIOIICH
nateppasry CE. Ilpm pacdere WHTEHCHUBHOCTEH
nepexona MapkoBckux uened qis CD um DE or
3apeTUCTPHPOBAHHBIX 3HAYCHUI IapaMeTpoB Iporiecca
HE00X0IUMO OTHSATH 3HAYCHUSA TapMOHUKH
cootBeTcTBytommed uHrepBairy BF. Takum o0Opasowm,
napajulenbHas MOJENIb Ul 3TOTo Iporecca Oyner
COCTOSITh M3 YETHIPEX TOMOTCHHBIX MAapKOBCKHUX IICTICH,
IpeJHa3HAaYeHHBIX U1 MOJENUPOBaHMS IIpolLecca Ha
yuactkax AB, BF, CD, u EF cooTrBeTcTBeHHO.
OTMeTnM, 4YTO pAacCUWTaTh 3HAYCHUS TAPMOHHUK, W3
KOTOPBIX CKJIaIBIBACTCS MPOIIECC BO3MOXKHO HCIOJIB3YS

(14)

METOJIUKY 0OpaTHOTO BeHBIET-IpeoOpa3oBanus [2].
PesynbTHpyromtyro napasiensHyo Mojaenb L, (1)
MOJKHO 3aITUCaTh B BUJIC:

1 K
Ly(t)=2 > Li(tis ;) s

(15)

i=1k=1
rae / — KOJNMYecTBO CTAllMOHAPHBIX YYacTKOB, L;(t.;,t;)
— MAapKOBCKasi  IIEllb  COOTBETCTBYIOIIAS  i-My

CTal[MOHAPHOMY YYaCTKY Ha HHTEpBaJIe |tl-_1 ,t,-| .

Mopens (15) ($buIpTPOBATH
MOJIONBITHBINA TPOIECC 32 CYET yAalCHHsS MapKOBCKUX
LETNeH COOTBETCTBYIOIIUX OIPEICIICHHBIM TAPMOHUKAM.
Ee HemocTaTkOM OTHOCHTENBHO MapauIeIbHON MOJCITH
sIBJIsIeTCsT OoJiee BBICOKAsl BHIYMCIHMTEINIbHASL CII0KHOCTB,
a B HEKOTOPBIX Ciy4asx, Korza QUIbTpauus He
MPECTaBISICT UHTEPECa i U30BITOYHOCTD.

OTMeTnM, YTO JUIs MPOTHO3UPOBAHHUS Mpoliecca Ha
HEKOTOPOM  HMHTEpBale  BpPEMEHH,  HEOOXOIMMO
ONPENICIUTh Kakasi MEePHUOAMYHOCTh OTBEYACT ATOMY
uHaTepBary W B wmozgensx (14), (15) mobGaBuTh
COOTBETCTBYIOIINE MAPKOBCKHE LICIIH.

O4eBUAHO, YTO IOCTOBEPHOCTH pa3pabOTaHHBIX
MapKOBCKHUX MOJEJICH HEMOCPEICTBEHHO 3aBHCUT OT
TOYHOCTH OIPEACTCHHUsS TPaHHIl IOJYIEPHOIOB H
3HAQYeHWl  TapMOHUK  IIpoliecca. Hns sToro
MpEeJUIaracTcsl KCIOJIb30BATh METOAWKY IPOBEICHHUS
BeilBlieT-aHaNM3a  JUHAMHKH  OKCIUTyaTallMOHHBIX
apamMeTpoB KOMIIBIOTEPHBIX CeTei, pa3paboTaHHYIO

TIO3BOJIACT

aBTOPOM U OITyOJIMKOBaHHYIO B [2].

BriBoabl

1. PaspaboTaHbl MapKOBCKHE MOMEIH, TO3BOJISIONINE

[IPOBOJUTH  AMNPOKCUMAIIMIO, TMPOTHO3UPOBAHUE U
¢GuIbTpauIo JTUHAMUKA IKCIUTYaTalUOHHBIX
apaMeTpoB KOMITBIOTEPHBIX ceTen Ha

HECTAIIMOHAPHBIX PEKUMAX.
2. IlepcrekTuBbl  AaNbHEHIIMX  HCCIENOBAaHUN B
JIaHHOM  HaIpPaBJICHWW  3aKIOYAIOTCS B YETKOM
omnpeneNieHnn  cpepbl W YCIOBHH HUCIOJIL30BaHUS
pa3paboTaHHBIX MOJICIICH.
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