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[lenHple mepenauyn IMMPOKO MPUMEHSIOTCS B MAIIMHAX PAa3IMYHOIO Ha3HAYCHMS,
B YaCTHOCTH B TPAHCHOPTHBIX cpeacTBax. OHM UMEIOT NMPOCTYI0 KOHCTPYKIUIO, BHICOKYIO
HECYIIYIO CIIOCOOHOCTh, OTIMYAIOTCS HaJIeXKHOCThIO paboThl. HepocTaTkom AaHHBIX nepe-
Jlay SIBJISIETCS. BOSHUKHOBEHUE JTMHAMMYECKUX YAAPHBIX HArPy30K CIy4ailHOroO Xapakrepa.
IToaToMy MccnenoBaHHME CTOXAaCTMYECKUX AMHAMMUYECKHX HArpys30K B LEMHBIX IEpenadax
ABJIIETCS AKTyaJIbHBIM.

PaccMOTpeHBl CKOPOCTHBIE LIENHBIE NEPEJaYd TPAHCIOPTHBIX CPEACTB. BuInosHeH
aHAJIM3 UX T€OMETPUYECKUX U MHEPLUOHHBIX IapaMeTpoB. IIpoBeneHa oleHKa X KHHEeMa-
TUYECKUX XapAKTEPUCTUK. PaccMOTpeHsl ynpyrue cBONCTBA CKOPOCTHBIX LIEMHBIX Nepeaay
U MUX BIMSHME Ha KHHEMAaTHUYECKHE XapaKTepUCTUKH. JlaHa OIlEHKA JIHMCUIIATUBHBIX
CBOMCTB LIENTHBIX NIEpead U IPUBOJOB.

[IpoBeneHo nccnenoBaHue MPUUYMH BOZHUKHOBEHUS JUHAMHUYECKUX HAarpy3oK B IIEll-
Hoi mepenade. OnpezneneH xapakrep Harpy3ok. OOOCHOBaHO MOSIBIIEHME MNHTEHCHBHBIX
JUHAMUYECKUX HMITYJIbCHBIX Harpy30K CTOXacTHYECKOro xapakrepa. OmnpeneneH BHJ
U XapakTep MMITYJIbCHBIX HArpPy30K, KOTOPbIE BO3HHMKAIOT IIPU KOHTAaKTE POJUKOB LENU
C 3yObsIMHU 3BE3/IOUKHU.

HccnenoBano BAMSIHAE T€OMETPUUYECKUX U TMHAMMUYECKUX ITApaMETPOB LIEMTHOM Iepe-
Jau¥l Ha BUJ U BEIWYMHY MMIYJBCHOW CITy4ailHOW Harpy3Kku. Y CTaHOBIICHBI OCOOCHHOCTH
(dbopMHpOBaHUs BEKTOpa CIIy4yalHOrO0 MMIYJIbCHOW Harpy3ku Ha 3BE3JI0YKY CO CTOPOHBI pO-
mvka uenu. VIMIynbCHbIE Harpy3KH amrnpoKCHMHUPOBAaHbI MPSIMOYTOJbHBIMH UMITYJIbCaMU
CO CIy4alHbIMHM 3HAYEHWSMM JHEPruM. BblneneHa IEHTpUpPOBaHHAs COCTAaBIIAIOIIAS CIIy-
YalHBIX MMIYJbCHBIX Harpy3oK. BBINOTHEH CHEKTpalbHBIA aHAINW3 CTOXAaCTHUECKUX HM-
IIyJIbCHBIX Harpy3ok. OnpeneneHsl CTATUCTUYECKUE XapPAKTEPUCTUKU HArpy30K B LIETHON
nepenaye (puc. 1).

BrInosiHeH aHanMU3 MOJyYEHHBIX CTATUCTUYECKUX XAPAKTEPUCTHK U MPENJIOKEHBI He-
JIMHENHBIE MATEMAaTUYECKAE MOJIENH JIUIS UX OIUCAHUS.
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Puc. 1. CtatucTrueckue XxapaKTepUCTUKH (CTIEKTPaJIbHBIE MIIOTHOCTH)
JUHAMUYECKHX Harpy30K B LIEMHOM nepenaye:
a — CIIEKTp Harpy3KH B BUJIE NEPUOJIUUECKUX UMITYIbCOB IIOCTOSHHON
aMIUIATYIbl; 6 — 001Iast CIeKTpaJIbHAs INIOTHOCTh CTOXaCTHYECKUX
HMITYJILCHBIX Harpy30K B IIEITHOM neperayde

CrieKkTpabHas MIOTHOCTh JMHAMUYECKON HArPY3KU B BUJIE MEPHOINYECKUX MMITYIIb-
COB HOCTOHHHOﬁ aMHHI/ITyIILI:
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rae Fy — 3HaYeHHe aMIUIUTY/Ibl UMITYJIbCOB; 1 — MepHo IeHCTBUS UMITYJIbCHON HarpyskKH;
2 o~
G, — HOpPMHUPOBAHHAs IUCIIEPCHS UMITYJIbCA CHEKTPAIBbHOM MIIOTHOCTH; ® — YacTOTa; Y —

a
K02(ppHLIMEHT, OTIpeNeNAIONNI IMUPUHY TPSIMOYTOIBHBIX HMITYJICOB Harpy3KH.
OO1mas cnekTpaibHas IJIOTHOCTh CTOXaCTHYECKOW MMITYJIbCHOM Harpy3ku (cM. puc. 1, 6)

OImncCaHa 3aBUCUMOCTBIO
4JF? —F’
s(s)=s,(w)+ %sinz (Tyo/2),
()}

rae F, — CpenHEKBaJApaTUYHOE 3HAYCHHME CIy4YalHOW COCTABIIAIOIIEH MMITYJIbCHOM Ha-

Tpy3KH.

[TomyuyeHHbIE CTATUCTHUYECKUE XapAKTEPUCTHKHU JAtOT BO3MOXKHOCTh ONPEACIUTh Ma-
paMeTpbl IMHAMUYECKUX K0J1e0aTeIbHbIX MTPOLIECCOB B LIETIHBIX MEepeiavax.

Pa3zpaOotanbpl MareMaTHYECKHE MOJENHU Ul pacyeTa CTOXaCTUYECKMX HMMITYJIbCHBIX
JUHAMAYECKUX MPOIECCOB KOTOPHIE BOZHHKAIOT NMPU paboTe CKOPOCTHBIX IIETHBIX Mepe-
nad. Mojenu peanu3oBaHbl B BUJI€ OT/AEIbHBIX OJOKOB KOTOPBIE OMMCHIBAIOT JAUHAMHUKY
OTJIENFHBIX Y3JI0B U TPUBOJIOB LIEMHBIX MEpead, a TakKe UX MPOMEKYTOUHBIX U BBIXO-
HBIX MEXaHU3MOB. MOJEIN UMEIOT BXOAHbIE U BbIXOJAHBIE MOPTHL. IlOopThI coenuHsIOTCS
B 00I1Ielf MaTeMaTH4eCcKol MOJIeNH, 00pasys NMpsiMble U PeKypcUBHBIE cBsi3U. CTOXacThye-
CKHE HMITYJbCHbIE Harpy3kKd B LIENIHBIX Iepefayax MOAEIUPYIOTCS HaO0OpOM HMMITYJIbCOB
CIIy4allHOM aMIUIUTY JIbI.

MojenupoBaHie CTOXaCTUYECKHX MMITYJIbCHBIX JMHAMUYECKHUX HArpy30K BBINOJIHE-
HO cpenctBamu cuctembl Simulink makera Matlab. [Tomy4ensl peanuszanuu cirydaitHBIX
UMITYJIbCHBIX IPOLIECCOB B CKOPOCTHBIX LIEMHBIX Nepenadax (puc. 2, a).
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Puc. 2. Pe3ynpTaThl MaTEMaTHIECKOTO MOJICITUPOBAHMSI CTOXAaCTHYECKUX MMITYJIbCHBIX
HAarpy30K B CKOPOCTHOM HEMHON nepenade (a) U pacueTHBIC 3HAUCHHUSI ITyTbCAIui
YTIIOBOI CKOPOCTH BEIOMOH 3BE3I0YKH 3y0uaToii mepenaqn (6)

[TapameTpsl ciiydalHBIX UMITYJIECOB U3MEHSIOTCS B IIIMPOKUX MPEeiaX ¢ BO3MOKHO-
CTBIO UX MPHUOJIMKEHHSI K PEalIbHBIM UMITYJIbCHBIM HAarpy3KaMm.

[TonmydyeHHbIe B pe3ysbTaTe MOJICIUPOBAHUS CTOXACTHYCCKHE HMMITYJIbCHBIC HATPY3KH
NO/IAIOTCSL HA OTJICNIbHBIC OJIOKM MAaTeMaTHYECKUX MOJIEJICH Yepe3 COOTBETCTBYIOILIME BXOJI-
HbIC TIOPTHL [Ipy 3TOM Ha BBIXO/IE MOJICIN PETUCTPHPYIOTCS HEOOXOIUMBIE TapaMETPhI JIH-
HAMHUYECKUX TpolieccoB B nepenaue. OnpeneneHbl BpeMEHHbIE 3aBUCIMOCTH ITyJILCALIUI MO-
MEHTa, YTJIOBOM CKOPOCTH M YCKOPEHUS Ha BBIXOTHOM 3BEHE Tepenauu (puc. 2, 0).

BrinonHeH aHanu3 NOMyYeHHBIX PE3yJIbTaTOB MoienupoBaHus. OnpeaeneHbl KauecT-
BEHHBIC U KOJIMYCCTBCHHBIC TTApaMETPHI CIIyYalHbIX KoJieOaHuil. B acTHOCTH, ompesere-
Hbl OCOOCHHOCTH KOJICOATEIbHBIX MPOLECCOB THIA «OueHue». [loydeHHble pe3yIbTaThl
JIOTIOJTHEHBI MOJICIMPOBAHUEM CTAaTHCTHUYECKUX XapaKTCPUCTUK OOIICH TUHAMUYECKOU
CUCTEMBI IIEMHOH nepenauu (puc. 3).
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Puc. 3. Pe3ynpTaThl pacyera CIEKTpaIbHON TNIOTHOCTH ITyJIbCAITHN
YIJIOBOM CKOPOCTH BBIXOJHOT'O 3B€HA CKOPOCTHOM LEMHOM NIepefaun

HccnenoBanbl 4acTOTHBIE CIEKTPHI MPOCTPAHCTBEHHBIX KOJICOAHWN ITUHAMHUYECKOMN
cucteMsl nepenaun. OrnpeeneHsl JUana3oHbl YacTOT Pe30HAHCHBIX 00JIacTel MPOCTPaHCT-
BEHHOH JIMHAMMYECKOW CHCTEMBI MEPENAaY U UX CBA3b C NapaMETPUYECKUMU PE30HAHCAMU
B NpuBOJE. J1s1 CHUKEHMSI MHTEHCUBHOCTH KOJIEOaHUH B Mepeiaue MpeiiokKeHO UCTIO0Ib30-
BaTh MHEPIIMOHHBIE neMiideps [1], [2] KOTOpbIe ycTaHABIMBAIOTCS HA KOPITYCHBIX JACTAJISAX
nenHou nepexayn. MHepryoHHbIe 1emMrdepbl UMEIOT MAaCCUBHBIC LIAphl, PACIIOIOKEHHbIE
B c(epUUecKuX IOJOCTSX, 3alOJHEHHBIX (heppOMarHUTHON XHUIKOCThIO. [lo mepudepun
KOpITyca Ka)/10ro JieMrdepa pa3MelleHbl IOCTOsIHHbIE MarHUTHL. [Ipu nepemerieHun mapon
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MMEET MECTO WHTCHCHUBHOE JIBHKCHHE (DEPPOMArHHTHOW XKUIKOCTH, COIPOBOXKIIAIOIICECS
HOTEPSIMH DHEPTHH, YTO MPUBOAUT K JeMII(UPOBAHUIO KoeOaHuil Hecylei cucremsl. [la-
pameTpsl IeMI(epoB BEIOPAHBI U3 YCIOBUS PEATH3alK ONTUMAIBHBIX YCIOBUN CHUKCHUS
JTMHAMUYECKHUX Harpy3ok. IIpuMeHenne nemidepoB 3HAYUTEIHHO yIIydIaeT JMHAMUYCCKHUC
XapaKTepUCTHKH cUCTeMbl. CHIKEHHE KONeOaTeNbHOCTH Ha PE30HAHCHBIX YacTOTaX CO-
craBisieT 10-25 %. Pe3oHancHble 00J1aCTH CMEIIAIOTCSA B 00J1aCTh BHICOKHMX YacTOT, I/I€ aK-
TUBHO TPOSIBIISIIOTCSI COOCTBEHHBIC JVCCUTIATHBHBIC MPOIECCHl B JTUHAMHYCCKOW CHUCTEME
ICITHOY TIepeIayu.

[Toydyennsie pe3ynabTaThl SIBISIOTCS OCHOBOM MPOEKTUPOBAHMS IICTHBIX Tepeaad
C TIOBBIIIICHHBIMH CKOPOCTHBIMH XapaKTCPUCTUKAMHU.
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