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®VYHKILMS, CJIYYAWHBIN I[TPOLIECC

[Ipy  BBINOJHEHHM  MAIIMHHO-TPAKTOpHBIM  arperatoM  (MTA)
PHEPTrOEMKHX CEIIbCKOXO3SMCTBEHHBIX Pa0OT Ha HEro JEUCTBYET MOCTOSHHO
U3MEHSIOAsACA Harpys3ka, KoJjie0aHusi KOTOPOW JIOCTATOYHO BEJIUKU H
nocturaroT 3040 %0T KprOKOBOI'O YCUJIHS TPAKTOPA.

Bosnukatonmme mnpu  akcrutyatanuu  MTA  cioywaiiHele  KoseOaHUS
ABJISIFOTCSL CJIEICTBUEM yCUJIEHUs Bo3AehcTBUs Ha MTA HepoBHOCTEW MO U
HEPaBHOMEPHOCTH B3aUMOJICHCTBUSL pabouynx opyaudl ¢ oOpadaThiBaeMbIM
MaTepHaJIOM: WHTCHCU(DHUITMPYIOTCS BEPTHKAIBHBIC KOJICOAHUS, YCUIIMBAIOIIIHEC
KOJIeOaHMsI Harpy3Kd Ha Kproke. DTH KojeOaHusl BO3JEHCTBYIOT Ha paboTy
JBUTATEJISI, TPUBOMST K KOJEOAHHSIM OCTOBA, MMOCKOJIBKY BCE XOJIOBBIE CHUCTEMBI

COBPEMCHHBIX TPAKTOPOB UMCIOT YIIPYI'YIO ITIOABCCKY M BBI3BIBAIOT B ACTAJIAX U
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y3/1ax IepeMeHHble 1Mo BenuuuHe HanpsbkeHus [1, 3, 4]. KoneOanus tsaroBoi
Harpy3kd W CHJIBI CONpPOTUBICHHUS JIBJKEHUIO BBI3BIBAIOT OyKCOBaHUE
ABUKUTENEH. BykcoBaHME BIMSET M Ha SKCILTyaTallHOHHO-TEXHOJIOTMYECKUE
noka3zarenu padotsl MTA [5].

OpauM U3 coco0OB pelieHus MpoOIeMbl SBISETCS YCTAHOBKA YIPYTUX
BUOpoOracureseu B 3J1EMEHTHI M 3B€HbsI MAlIMHHO-TPAKTOPHOTO arperata.

Pasznuunbie HaywHble uccienoBanusi [1, 2]mokas3piBaloT, 4TO BBEICHHE
yOpyroil cBsi3W B OTJENbHBIE MEXAHU3Mbl TPAKTOpAa IIO3BOJIAET CHU3UTH
JUHAMHYHOCTb IPOTEKAIOIMIMX HPOLECCOB. DPPEKTUBHOCTb NPUMEHEHUS
ynpyroaemmndupyomux Mexann3moB (Y /IM) B TpancMuccuu 0OBSICHIETCS TEM,
4TO COZAEpKAIIMECcs B HUX yIpyrue AeGOopMUPYIOLIMECS IEMEHThI NOIIOUIat0T
U PacCcenBarOT PHEPTHIO KOJEOAHUN TATOBOW HATPY3KH, CHIDKAA TUHAMUYECKYIO
HaArpy>KeHHOCTb MPUBOJIA, OYKCOBAaHUE IBUKUTENEH U T.1.

IIpencraBnsieTcss  aKTyaJlbHbIM — HCCIIEIOBAHUE  BJIMSHUS ~ TATOBOIO
conpotusnieHus Ha paboty MTA ¢ YJIM B tpancmuccun. Ucnonssyemsiit Y/ IM
[2] B Tpancmuccun MTA Ha 6a3ze MT3-80 siBasieTcsl «4acTOTHBIM (PHIBTPOMY.
On  ocnabnser kosiebaHMs, NEHUCTBYIOIIME HA JBUTraTelb OT BHEIIHUX
BO3JICHCTBUI B OMNpPENEJICHHOM JMalla30He dYacToT, CHIDKas Haunbosee
BBIPQKCHHBIE TAPMOHMKHM BHEIIHUX KOJI€OAaHUM Harpy3ku Ha pa3iIMYHBIX
pexxumax padoTsl TpakTopa. OcHOBHBIE MapameTpsl Y M MOXXHO BapbuUpOBaTh,
N00MBasACh CHUKEHUSI HauOoJsiee BBIPAKEHHBIX FAPMOHMK BHEIIHUX KOJeOaHUM
HarpysKHu.

JUis  KONWYECTBEHHOW OLEHKU COMPOTHUBIEHHUS TOYBBI, KOTOPOE
npeoposaenaeTcs padounmu opranaMmu MTA npu gepopmanuu u paspyiieHuu
MOYBEHHOT0 IJIacTa, HCIIOJNB3YETCS OIEHKAa BBIXOJHOTO HHEPreTHYECKOTO
noka3zateJsi paboThl — OIEHKa TATOBOTO conpotuBieHus MTA [3, 4].

TaroBoe conpotuBienue (Harpyska) CeJIbCKOXO3SICTBEHHBIX MAIUH

3aBHCHUT OT MHOXECTBa (DAKTOPOB, KOTOPBIE YCIOBHO MOXHO Pa3AE€IUTh HA TPU
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IPYIIIbI: KOHCTPYKTHUBHBIE, TOYBCHHO-KIIMMATUYCCKHE U SKCIUTyaTallmOHHbIC [1,
3, 4].

WMHTEeHCUBHOCTh KOJICOAHUH HArpy3KH 3aBHCHUT OT [3, 4]: TMIIa MallluHbBI-
opymus (Tutyra, CesUIKM W JIp.) M €€ XapaKTEPUCTHK (KOJIMYeCcTBa KOPIIYCOB,
IMIMPUHBI 3aXBaTa M Jp.); TEXHOJOTHYECKOro pexuma (rryOuHbl 00paboTKH,
yriia pasBaja W Jp.); KOJMYECTBA MAIMH-OPYAMA B arperare; CKOPOCTH
JIBUKEHMsI arperara, Tunma (OHAa M €ro COCTOSIHMSI, 30HAJIbHBIX YCIOBUH
(y1enbHOTO CONPOTHBIICHHUS, TILIOUCTOCTH MOYBBI, BJIAKHOCTH H T.JI.).

JBmwxenue paboyero oprana MTA B HeoOpaboTaHHON TMOYBE
COIMPOBOXKIACTCA SIBJICHUSAMHU CXKaTHUSl M Pa3pyLICHHUs IJIacTa B Pa3IHMUHBIX
HaNpaBJICHUSAX, KOTOpPbIE 00YCIaBIMBAIOT OECIIOPSAIOYHBIN XapaKTep H3MEHECHHUS
TATOBOTO  compoTHBIeHHs [5]. TsroBoe  CONPOTHBICHHWE, BCIIEACTBUE
HEOJHOPOAHOCTH IJIOTHOCTH MOYBbI, UMEET CIIy4YalHbIA XapaKTep.

Psan  aBTOpOB paccmarpuBaeT TAroByro  Harpys3ky MTA  kak
TapMOHMYECKYI0 (YHKIIMIO C BapbUPYIOIIEHCSs B HEKOTOPBIX Mpenenax
qacToToW. Jlpyrume aBTOpBI, UCCIeQys TATOBOE YCWIHME, TpeJiararoT
UCTIONTb30BaTh HEKYIO (YHKITMOHATBHYIO 3aBUCUMOCTD, TIPEJCTABISIEMYIO B BUJIE
ISTH OCHOBHBIX COCTaBIIIOIIUX KOJICOAHMM, Pa3IMyaloOlIUXCS MEXIy CcoO0oi
aMILTATYI0M 1 yacToToM [4].

B [1, 11] npu wuccnemoBanuu TsaroBoit Harpy3ku MTA ¢ YIM B

TPAaHCMHUCCUU TPAKTOpa B KauecTBe (DYHKIIMM, XapaKTepHU3yrollell KojeOaHus

TSTOBOTO CONMPOTHBICHUS MPHMEHSIETCs C AUCKPeTHBIM HaGopoM wactor / m3
JMAaINa30Ha,  COOTBETCTBYIOIIETO  ONPENEIEHHOM  CENbCKOXO3SMCTBEHHOMN
omnepanuu.

PaccmoTpum AByMEPHBIN Citydan.

VYpaBHEHHMsI IBUKEHUS arperaTa U BHEIIHEW Harpy3KH, KojieOaHHusl 0CTOBa
TPAaKTOpa B IPOAOJIBHO-BEPTUKAIBHON IIJIOCKOCTH OIIMCBIBAKOTCA CHCTEMOM

ypaBHeHui [1, 4]:
: (1)
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MgZe = Crl(2, - qo) + A2, - G )+ Cr(Z22 - G3) + (23 - ‘?:}, (2)

Je@c = lcr(z,- ) + ar(2:- 1)l - [CT?CZ%; - qa) + Ar(Zz - @2)lb + T(A)(ras + 722 + 2her) -

rae’a —Macca arperara,

Z¢ — OTKJIOHEHHE 110 BEPTUKAIM LIEHTPA MAacC TPAKTOpPa OT PABHOBECHOTO
IIOJIOKEHUS,

Zy, Zz — OTKJIOHEHUs 110 BEPTUKAIN OT IOJIOKEHHSI PABHOBECHS LICHTPOB
IIEPEIHETO U 3aHETO MOCTAa COOTBETCTBEHHO;

@1, 4z —peanu3anyss  BO3MYIIAIOIIETO  BO3ACUCTBUSA CO  CTOPOHBI
MUKPONPO(PHIIA HA IEPEIHHUI U 3aTHUN MOCTBI TPAKTOPa,

a, b — pacCTOAHMS OT LIEHTPa TSHKECTH N0 MEPENHETO U 3aTHETO
MOCTOB;

P —tarosoe conpoTupienue Ha pabo4UX OpraHax;

hc — paccTosHME OT JMHHUM JACUCTBHS CHJIBI TATM 10 LIEHTPAa Macc
TPaKTopa;

hcr —PaAcCTOSHKUE OT LIEHTPA KOJIeca 10 LEHTPa MacC TPAKTOPA;

Pec _yron moBopoTra ocToBa TpPAaKTOpa OTHOCHUTENHHO IONEPEUHOH
TOPU30HTAJIBHOU OCH, IPOXOJAIIEN Yepe3 LIEHTP Macc TPAKTOPa,;

IC —MOMCHT HHCPIMU TPpaKTOpa OTHOCUTEJIBHO IEHTpa Macc,
TUD—yCHHHCIBKOHTaKTCOTHanTKaIHHHBH

A —IIPOJI0JIbHAS TepopMaITvs ITUHBI.

Cuny TsroBoro conporusienuslc®npencrasum B Buze [1, 4]

’

I7Ie —PaBHOBECHOE 3HAYECHHE CUJIbI COTPOTUBJICHNUS;
— 3KCIEPUMEHTANBbHBIA KOA(DPUIIMEHT HApacTaHUsI TSITOBOTO

COIIPOTHUBJIICHUS,
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— ckopocTth MTA,;

— GyHKIUS, XapakTepusyromas KojaeOaHusi TArOBOrO CONPOTUBIICHUS U
HOCSIIAs CIIyYalHbIN XapaKTep.

OCHOBHBIMM  3TamaMH  MaTEMAaTHUYECKOTO MOJEIUPOBAHUSA  TITOBOM
Harpy3Kku SIBJISTEOTCSL: MOJTy4YECHUE KOPPEIISILMOHHOU byHKIAN
HKCHEPUMEHTAIIbHBIM yTEM; HOPMHUPOBAHUE DKCHEPUMEHTAIILHON
KOPPETSAIUOHHON  (YHKIIUM; AaNNpOKCHUMAIUs KOPPEISAIMOHHON (YHKIIHH;
MOJYYEHHE CIIy4allHOro IMpolecca TATOBOM HArpy3ku MO  HM3BECTHOM
KOPPESALUOHHON QYyHKIHUH.

s OIMCAHUA TATOBOIO CONPOTHUBIICHUS BOCIIOJIb3yE€MCS
CTaTUCTUYECKMM  NOAXOAOM,  YYHUTHIBAIOIIMM  CJIOXHOCTh  PEaJbHBIX
3aBUCUMOCTEH, BIUSHNAE BHEITHUX (DAKTOPOB, MPUOIMKEHHOCTh IMITUPUICCKUX
u3MepeHuii. B cBsi3u ¢ 3TuM KoneOaHUS TATOBOTO COMPOTHUBICHUS Oyaem
ONUCHIBATh BEPOSATHOCTHBIMU METOAAMHU, IMOJB3YACh PE3YJbTaTaAMU HATYPHBIX
DKCHEPUMEHTOB. Jlnsg onucaHus CIy4alHbIX IPOLECCOB  HCHOJIB3YKOTCS
clenylolue CTaTUCTHYEeCKue (PYHKIMHU: CpellHee 3HauyeHue KBajpaTa
CIy4allHOTO MpoLeccd; IUIOTHOCTh PacHpeAcsiCHUs; aBTOKOPPEISLUOHHAS
(GyHKINS; CIIEKTPAIbHAS TNIOTHOCTb.

CpenHee 3HaueHUWe KBajJpaTa JaeT DJIEMEHTAPHOE MpeAcTaBlieHHE 00
MHTEHCUBHOCTH  mpouecca. [IIOTHOCT  pacmpeneneHuss  XapakTepU3yeT
pacrmpejielieHie  BEpOSITHOCTEM mporecca B (DUKCUPOBAHHBIX  TOYKAX.
AsrokoppensiinonHas ¢yHkuus (AK®D) u crnekrpanpHas IUIOTHOCTh JarOT
aHAJIOTUYHYIO0 WH(OPMALIMIO O MPOLIECCe BO BPEMEHHON U 4aCTOTHOW 00IacTsaX
cootBercTBeHHO [7]. IlycTh KoyieOaHMs TSATOBOM HArpy3Kd TMPOUCXOIST
CIIy4aiiHBIM 00pa3oM TOJBKO B BEPTUKAJIBHOM MPOJOJBHON IJIOCKOCTH.
IIOAYMHEHA HOPMAJbHOMY 3aKOHY pAacCIpeleiceHuss M SABIKETCS CIy4alHOU
byHKIMEH, YIOBIETBOPSIONICH YCIOBUSIM cTanuoHapHOCTH. A.Sl. XWHUYMH
JI0Ka3ajJa TEOPEMY O TOM, YTO CTAllMOHAPHBIE CIIyYaWHbBIE IIPOLIECCHI ABISIOTCS

Sproguvyeckumu [7].
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JonyuieHue 00 H3proJWYHOCTH CTAllMOHAPHOTO CIy4yaHOro Ipoliecca
MO3BOJIIET MPECKa3aTh BCE €ro CTATUCTUYECKUE XAPAKTEPUCTUKHU IO OJHOU
peanu3anuu U3 ancamOJIs Impoliecca ¢ MOMOIIbI0 YCPEIHEHUS.

['paduky  >SKCIEpUMEHTATLHONM  3aBUCUMOCTH  aBTOKOPPEISIIMOHHON

byHKIMM 1715 TSroBoit Harpy3ku ¢ YJIM u 6e3 Y /IM npuBenens! Ha pucyHke 1.

Pc. H
2500000

2000000
1500000
1000000

500000

0.4 0.9 14 19 24 tc

1 —cepuiinblii arperat; 2 —arperat ¢ YJIM B TpaHCcMHCCHI
Pucynox 1. ABTokoppensiinonHas QyHKIHUS TATOBOW HAarpy3Ku
(PxCIIEpUMEHTAIbHBIC 3aBUCUMOCTH)

IIpn IPOBEJICHNUN HATypHOTO DKCIIEPUMEHTA noJryqaemast
aBTOKOPPEISIIMOHHAA (PYHKIMSI MMEET MOTPEUIHOCTH Pa3HOro BHUAQ, MOATOMY
OpU MOJAEIMPOBAHUU HCCIENYyeMON (YHKIMM LIE€IeCO00pa3HO NPUMEHATh HE
WHTEPIIOIALMOHHBIE, a aNlPOKCUMHUPYIOIIME IOAXOAbl, OCHOBAaHHBIE Ha
UHTETpaibHON Onm3octu. Mmest pe3ynbTaThl HAaTypHBIX HCHBITAaHUN B BUJE
aBTOKOPPEJSIMOHHON (PYHKLIMH, CTOMT 3aJadya anlpoKCHMAalMU C ILEJIbIO
MOJEJIMPOBaHUSl CIIy4allHOro mpouecca TAroBod Harpy3ku. CyllecTBYIOT
pa3M4HbBIe TOAXOJbl K AaNMpoKCHUMAaIllMK, B YacTHOCTU [7]: GyHKUUSMH
3aJJaHHOTO0 BUJA, pPa3JIOKEHUEM KOpPPEISLUMOHHOM (yHKIMH B psg 1O
OpPTOTOHAIBHBIM (YHKIUSM WIH MO AUCIEPCUSM MPOM3BOAHBIX. [lpu sTom B
KauecTBE KpUTEpUs MNPUOIMKEHUS dallle BCEro HCHOJIb3YIOT MHUHUMYM
KBaJpPaTUYHOU ITOIPEIIHOCTH AaIIPOKCHUMALMHA, MUHUMYM JKCIOHEHIMAJIbHO-
B3BEIICHHON AamNmpOKCMMAallMd W KPUTEPU PABHOMEPHOTO MPUOIMIKEHUS.
Haubonee npuemineMbIMu JOCTYIIHBIM SIBISIETCSI METOJ, HAMMEHbBILINX KBAaJpaTOB

C OLIEHKOHM aHaJUTUYECKOTO BBIPAXKEHUS JJI1 aBTOKOPPEISAIMOHHON (PYHKIIMHA U
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€€ MOCIEAYOIIAsl ANMPOKCUMALMS C MUHUMYMOM KBaJPAaTHYHON MOTPEIIHOCTH.
Kak mokaseiBaroT uccnempoBanus [3, 7], Ui XapaKTEePUCTHKH CITydalHBIX
IPOLECCOB  OOBIYHO MPUMEHSAIOT  3aTyXawllWe HKCIOHEHLMAJIbHBIE U
HKCIOHEHIINAJIbHO-KOCUHYCHBIE aBTOKOPPEISILIMOHHBIE (PYHKIINH.
Jnsa  anmpoxkcumanmu — HopMmupoBaHHOM ~ AK®  mcnmonb3oBanoch

AHAJIMTHYCCKOC BBIPAXKCHUEC BUIA.

R@) = A,e % cos Bt + Aot (4)

rneds, A2,@ , @, B — k05 dHLHEHTBI, OllCHEHHBIE ¢ TOMOIIBI0 METO/Ia
HAaMMEHBIINX KBAJPATOB B MaKETe MPUKIIAIHBIX Tporpamm MathCad.

Hawnyumime pe3ynbrathl (10 «HEBS3KE») JJIS  OMNEpPalUU  <«I1axoTa»
MPUBEJICHBI HUXKE.

Tabnumna 1-Kospduunents: anmpokcumannu HopMupoBanHoit AK®
TATOBOM HArpy3KH CEpUHHOTO U onbITHOro MTA

Hamnuue Y IM A, A oy [ B
- 0,208 0,792 1,391 1,211 6,583
+ 0,725 0,275 4,597 0,291 0,319

Crnenyromuii  3Tan  MCCIAEAOBAaHUSA 3aKJIIOYAETCsl B  MOJEIMPOBAHUU
CIy4aillHOTO mpoliecca TsIroBo Harpy3ku MTA 1o 3a1aHHON KOPpETIIMOHHOM
byHKIIHAA.

Haunbonee yacto npuMeHseMbIM CIIOCOOOM ISl TIOJIYYEHHS] JTUCKPETHBIX
3HAYEHHUM CIIy4allHOT'O MPOLIECCa B MOMEHTBHI BPEMEHM, CBA3aHHBIE C IIarom
JTUCKPETU3AllK, SIBISETCA TOCTPOCHUE XapaKTEPUCTHK  (POPMHUPYIOIIETO
¢wIbTpa, ONUCHIBaEMBbIX ypaBHeHHWeM BunHepa-Xunuuna [7]. [lanHOe
YPAaBHEHHUE CBS3BIBACT CIIEKTPAIBHBIE IUIOTHOCTH BXOJHOTO M BBIXOJHOTO
MPOLIECCOB JIMHEWHOM JAWHAMUYECKOM CHUCTEMBI C IOMOIIBID YaCTOTHOM
nepenaToyHo  QyHkmmu. [{ng  MOCTpoeHHs — CIy4ailHOrO  mpolecca
VCMOJIB3YIOTCS CIEAYOIINE MOAXO/IbI:

peIlIeHHE CHUCTEMBI OJHOPOIHBIX U (EpPECHIIMANIBHBIX ypaBHeHHN [8]

dbopmupytoiero GpuiIbTpa,;
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MCTIOJb30BaHUE WHTETpalia CBEPTKH, 3aMEHIEMOI0 CYMMOW TpHU MajioM
1rare JucKperusanuu [6];

NPUMEHEHHE CTOXACTHYECKOT0 Pa3HOCTHOTO YpaBHEHUS, MTOJIyYeHHOTO Ha
OCHOBE HCITOJIb30BaHMS TEOPHH HEMPEPBIBHBIX JIpooeii [9].

HenoctatkamMmy mepBBIX ABYX METOIOB SIBIISIFOTCS OTCYTCTBHE B3aWMHO
OJTHO3HAYHOTO COOTBETCTBUSI MEXIy HEMPEPHIBHOW W JAUCKPETHOW MOICIISIMHU,
TEOPETUIECCKH HEOOOCHOBAHHBIN BRIOOp I1ara auckperusanuu [9].

Haubonee nenecooOpa3HbiM, 10CTaTOYHO S(PGEKTUBHBIM KU MPOCTHIM B
peanu3anuy SBISETCS AITOPUTM MOJCIMPOBAHUS CTAIMOHAPHOTO CIYYailHOTO
poIiiecca Ha OCHOBE HEMPEPBHIBHBIX APOOEH.

Ha pucynke 2 npuBeaeHa cxema, MOSICHSIONIAs CyTh METO/Ia.

AHanutuyeckoe dopmuposaHume dopmuposaHue
| g > o —>
Bblpa)keHne KP HNo BecoBon GyHKLUM
Bbibop wara -~ MNMoctpoeHune dopmmnpoBaHue -~ Peanusauuna
AUCKpeTn3aumm - 721 anoe - cn

K® —xoppensunonnas pyukius; HII® —HenpepriBHas nepegaTounas GyHKITUs;
UM —unentudukanmonnas Mmatpuina B. BuckoBarosa,
JII® — npobHo-niepenarounas pynkius; CII — coydaiinblii mporece

Pucynok 2. Anroput™ MoAeIUpOBaHUSI HA OCHOBE HEMPEPBIBHBIX APOOEii

B paccmarpuBaeMom citydae HOpPMHUPOBAHHOMN KOPPEIAIIMOHHON (DYHKITUU
Buaa(4) coorsercrByet HII®D dhopmupyromiero oobekra:
AG* yu,s +uy)

GG =
(52 +v18 + 1) + 1)

(5)
e S=iw A u; (=01)Y (j=0,12) — peitcrBurensusie (GyHKIHH,

3aBUCAIIIUE OT Aj., A: Oy Oy 18 .
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HenpepriBras G ) ymeer npa Hys:

nepeaaToyHas byHKIUSA
S1.=Y1t04 y TpH momoca:S1z =Yz 02l sl =-v, rne Va, V2, 6,, 6. —
neiictButensHpie unciaa. C momomieio oOpaTHOro mpeoOpa3oBanus Jlarmaca
nepeneM K BecoBoi PyHKIIMKU GOPMHUPYIOIIETO 00BEKTA

() = pe V2t 4 peVeteos,t + pyelatsing,t (6)
riae M, Mz, Ha — nelficTBUTENbHBIE KOG DUITUEHTHI.

[lar  auckperwsamum Al BbIOMpaeM  u3  ycioBus  SP-
uaeHtuumupyemoctst  [9] g monmydeHWs — B3aMMHO — OJHO3HAYHOTO
COOTBETCTBUS MEX]y HETIPEPHIBHOM U AUCKPETHON MOICIISIMU:

Atmax|8,.0;]| < (7)

Tak kak J’({]) *0 , TO UACHTH(PHIHpYOIIas Marpuma (Moau(HUIIMPOBAHHBIN

anroput™M B. BuckoBatoBa) nMmeeT BH/I:

1 0 0 0
R(0) h(AL) h(2At) h(nAt)
oy (ﬂ} oy (ﬂ t} oy (Zﬁ t} ety (nAt) (8)
;m(u} ;m(ﬁ.t} ;m(Zﬁ.t} ;m{nﬂ.t]
rmue
Am_z [+ 1)at) am_,((n+ 1)at
oy (D) @ (2 1))

Ctm—2(0) ®m—1(0) ,
9)
@, nat) = § (nat), ap,mat) = hmaty) m=1,2,3,.. n=0,12,3,..
OrpaHnuuMcs BBIYMCICHUSMHU 3JIEMEHTOB MaTpPHIBI IIPU IOSIBJICHUU IEPBOU
«HYJIEBOW» CTPOKH.

Ha ocHoBe naenTudunmpyromieit matpuiisl chopmupyem JII1D:

G(2)= - ahgggﬁ (10)

1+ aZ(O)Q_l
1+...

http://ej.kubagro.ru/2014/07/pdf/24.pdf
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[Tocne nmpeoOpazoBanus ais Hamlero ciaydas {11 npumet By

-z -1
a,z*+a,z ' +a,

G(z) =

b,z24+ b,z ¢+ b,z* +1
(11)
JluckpeTHass MOJienb CIy4ailHOro mpolecca B (opMe CTOXAaCTUYECKOTO

Pa3sHOCTHOT'O YPAaBHCHHUS UMCET BU.

y&at) = ) a;x( — a0~ ) byl — Dab)

i=p i=1 . (12)
3necs Y@ — wuckomblit ciyuaiineii nponece, XU — @enplif mym», ¢
, t=0,
. . o) =
KOPPEISIIIMOHHOM byHKIHCH BUJA o,t =0. Cornacuo [9]

Marematnueckue oxupanms Mx =My =10 nucnepcun Dx n Dy cpssausr
gepes ko dureHTs Mogenn @i u Di.

«benplil nIymM» NpUMEHSETCS B TEX ClIydasiX, KOrJa UHTEPBAJI KOPPEISALUU
IIIyMa MHOT'O MEHBIIIE BCEX CYLIECCTBEHHBIX ITOCTOSIHHBIX BPEMEHU CUCTEMBI, Ha
KOTOPYK0 BO3JACHCTBYET IIyM, M CIHEKTPaJIbHYI IUIOTHOCTH BHEUIHUX
BO3JIEUCTBUM MOXHO MPUONMKEHHO CYUTaTh MNOCTOSHHOW. lcmnosb3oBaHue
0eJIoro Iryma mo3BOJISIeT YIPOCTUTh MaTeMaTHIeCKue BeIKIaaAk. B padore [10]
OBbUT MPUMEHEH «OeJbIi UTyM» JIJIsl MOJEIUPOBaHUs TAr0BON Harpy3ku MTA.

Nmes cmopenupoBaHHBIM CIIYYalHbIM IPOLIECC, MOCTPOUM MOMAEIBbHYIO

KOPPENSALUOHHYIO  (DYHKIIUIO Ryy{k}[ll]am KOHTPOJISI  TOJIYYEHHBIX
pE3yNIbTATOB.

Ha pucynkax 3 w 4 mpeactaBieHbl pe3yiabTaThl MaTEMaTHYECKOTO
MOJICJIMPOBAHUS. Pea3aliK CIIydalHbIX MPOIECcCOB (a)d COOTBETCTBYIOIIHE
UM aBTOKOppe sHOHHBIe (QyHKIHMH (0) TATOBOH HArpy3Kd CEpUUHOTO U

oneiTHOTO MTA.

http://ej.kubagro.ru/2014/07/pdf/24.pdf
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o8 -
\ q
oL o i =

0.2

1 —Annpoxkcumanus; 2 —Pe3ynbTaT 4MCIEHHOTO MOJICITUPOBAHUS
0) — HopmupoBannas AK® TsroBoit Harpy3ku cepuiinoro MTA

11

Pucynok 3 —Pe3ynbrarel MaTEMaTHYECKOTO MOJICIIMPOBAHUS TATOBOW HArPy3KH

cepuitHoro MTA

-4 1 L
] 3 4.

W
e
g
i
4

a) Peanu3zanus ciyyaifHOTO mpoliecca TAToBOM Harpy3ku onbITHOro MTA

http://ej.kubagro.ru/2014/07/pdf/24.pdf
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-1

1 1 1 1
) 5 ] . 15 20 23

1 — Anmpokcumanus; 2 —Pe3ynpTaT YMCIEHHOTO MOJEIUPOBAHUS
0) —HopmupoBannas AK® TsaroBoii Harpy3ku onbITHOro MTA.

Pucynok 4 Pe3ynbrarbel MAaTEMaTUYECKOTO MOJIETUPOBAHUS TSATOBOM HArpy3Ku
onslTHOr0o MTA
AHanu3 pe3ysbTaTOB MAaTEMAaTHYECKOTO MOJACIMPOBAHUA I0KA3ajl, 4TO

WCMOJIB3YEMBIM METOJl JaeT XOPOLIYKD COIJIACOBAHHOCTh MOJEIBHOM U
annpokcumupoBaHHo AK®. Takum o0pa3oMm, MOIydYEeHHBIE JUCKPETHBIE
MOJIENIA CJIyYailHOTO MPOIECca TArOBOM HArpy3Ku CepuilHOro u onbITHOro MTA
MIPUMEHUMBI [UJI1 WCCIICNOBAHUS JIBMKCHUSI arperara, BIWSHUSA BO3ICHUCTBHUS
BHEIIHEH Harpy3ku, s(dexkTuBHOCTH mNpumeHeHus YJM B TpaHcMuccuu
TPaKTOpPa Ha SKCILTyaTallMOHHBIE MOKA3aTENU.

[lonmy4yeHHble NaHHBIE MOTYT OBITh HCIOJIB30BaHbl TMPU TOCTPOCHUU

Mozenu ¢pyHkimonupoanus MTA.
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