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Hacaorqara pa6ma e ccrecrBcxo rrpo.qLrD(erue

l" ^p:g:r"E [Kyxvo n ap.2OO3, Kynxce x
rp.2005]. Tyr Ha ocnoraia Ha iu*url{3r{Te
,"^rP^?-".o r [Kynver H rp.2oo3, Kyxscs x
iIp.zuU)J ce Tf,pcrr as:urrHqHH 3aa[cHMocT[, qpe3
rorrro aa 6raar onpcacactrlr turcHoBers Ha
tttryfrl4rrc M,8 r C ua xa.rpxrroro ypaBxcru€:

(l) tufii+84+Cq=F(t).

Aaroprruxa cc EtIrBJrtuBa E aBe ocHorglrctrmx. B nlprrrr crrlrxa or rrpoueca HaM:IrrIIxo onpcacntHc Ha qrcEorcTc Ha
cnoMeHaTETC MaryIlIIlt c ErBex.qiusTo Ha
BXO.tEDTrc IaEf,H Ea trI{Hal,f,r{qrraTa cHcTsMa
npc.[craacHa r [Kynrca n rp.2O05J. Brope crrrxa
c 

-oprarrEBpaEcro Ba crreMcBTETC Ha MaTprr{rnc
M, B t C no crofuoct n pa:nonoxcrrc. Or
1Pi*ry xa Qru'ypata a [Kprvce r rp.2oos]
o6o3EaqcllBr, I| ! IrocJlctrBitJlt]rtc aH:urrtttl ccB}n(q4 qc Bxo.u TC trafixrfIE MOraT .[a cc
ryrclcrurT rmo:

- crpyrrypEn _ o[pc.qcnxq{ 6po.r naIlocroasrc (6por ra orroprre), 6jor xa
Ea.mo.qpccopcxrrc xacr (no.qrccopcxara uaca csruarr caxa);

;- rcroXcf,pEgltrI - ofipc,qCrq,.r IroJtoxCHHsu)
Ha cjlacTtrqHhc onopH tr MacoBrfre ueETposc
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(onoprrc na lcvnrlrpaane errcMcprlr clBfla,qar c
Teg[ na erIacT[TIHItTC CnCMCrrnr);

- ua6()BH - onPe.Ecnxull Mac[rc Lt
l{xepqnoHrllrTc ltolt€I{rr{ Ha yqacrBaqine BcucreMara HenolpccopeH , noapccopcEr $
Ha.qnoaPccoPcHx r.{:lcH;

- eJracrlf.ullt _ onpeaerrrlur xocQruurermrre
Ha a'IacTHrIHOCr Ha eJlitcTrfrrHlrTc Bpa3rH MC)x,q.
MACETC;

- ac*mrlrpallEr - olpcAen qr Henrorcfurrrc
crnporrarcror, (BpBKx) Mex.q/ Macrrrc.

Cr:Aagangto t<a aJrropnTtu 3a ncHcp[pa[c Ha
crrof,errrnrc Ha Marpnrlrrc M, B n C wncxta
oprallrBxpaxcTo Ha ExorutrrTc .[axxI{ Ha
MCXaHHtIBata cucTcMa no c?poro onpc.tlcrcH HaqHH
cf,oop4tclf cf,c cf,ol"cTnx.f, a,IrcplfiaM.

Pa:nonoxcnxao Ha cltcMcHrrne BrB Bxo.utrtre
MaTprIprTc o[pcAorr cEto3rayHo Bccm c.Eur oT
Tr( 

-qpca rroxepara ru.. Cacl rrorDAalarrc rla
neo6xotrrnata nrr[opxargrr 3a ror pcnnrrc
crofnocrlI Moxc Aa cc ocBqccrB[ arToxarxqHo
norlarBaHe ua xrreTrllle Ha c,tclfcrrm tla
[o.@{a4rrrEtrc. B troerc,qflx gra[ or npoUc.e/pa1a
ce ,rt!6pEla npcHapo(IaHc xa crrcMerlrrne oT
ro,u{arp[rlErr f^a),lc,,rl .a [4.7 ] xato arcMeEr]t
or xa"pEprrc M,C t B . Tora aaea EL3xoxBocr
no-Hararrr rrM cgcrclrara (l) aa ce npxnoxar
cranAaprrrE Msro.u{ 3a no[frirBaxc Ha Hchorre
napaMetPH.
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.:
- -Ha 6ana-xa [Kynrca n-qp. 2005]- Morar {a cc

- onpc.qerrr larxcnuoczar xotmo nosaorrlar aa ce
aaToMaTs3npa npoqecrT Ha cE3AaBiltc tl 3:ulLrlBarre
Ra clrer.crrrrrre Ha Hxcprutorrnar4 acranQrpaqara
II c[ac[rcHaTa Malprula Ha MexaEIIqHafa cIICTcMa.

cprrrynn{e llpa}rg_rpr_aaBa-r srsMorNflocr
3a onpcIe,rrf,rre Ha paMcpa Ha Marpr{qrre M, B a C.

B xaf, - o64rr cnyvaf, pa3Mepa e:

(2) (pp.nn+n+p+pq.2.q).

Ilprrrcp: Anpoxcnunpanara 
"e*,r,,,,,,,,u.rucHcTcMa 3a Jlera xoJla c trBl{raTe.n, aBa MOCTa

(rcrrpx roacrn) lt qerrrpn trLTHHxa rrMa cncaHrrre
capyrrypu [apaxsrpu: pp=3 ca crcnenrrre xa
cao6oga qcrrrpronopHuTe uacn B crryqa.f, Ha
.@Irrarouar, T.e. nn=I; n=4 e 6por rra
H4IIrOIpccopeEItTC e.ryoollpHH M:rcn B c.ry riur
TltTEITIUttc; p=3 ca crencHrrre na cao6o[a lla
noApcCopeIISIa Maca 3a TprlrtrepeH MOAerr; q=2 c
6por xa rocroBere. parxeprr-xa Bcfia 

"*" o,
uarpurErrc M, B u C sa tatu cucreua qc e l4x14(i.l +1+3+2.2=I {).

.l

zLa
-l

"y,n7+_\

Our.l. Cxeua 3a ortpeAcluure 3naru[e Ha l(ooprItr{ailrre Ha p:rurr,u{*" ar"r"r.rr.
3a taru qelt npcADaplrrclrlto Bxo.urrrre lrapaxerpu
ce parAeJurr Ha rurorrro rpy[H. Te ce oQoprrrrr rra
BIUI IIA MATPIiIIT C OIIPCACIICHA CIPYTCryP4 XOCTO
no3BOrIrBa tra ce octqccTBrl Bp63xara Mex!0/
reoMeTprrrHrlTe napaMeTpH c ocTaHaJIrrTc
(xocQroorcrmrrc Ha c,racf,rFrnoct n gcxnQryaxe).

2. Opranruprnc BLBelttrrncro rre lroAnlre
ArnHn. _

2.1 Oprexnrnparc BLBGxtraHero He
crPyr(ryPlllrrc nrpsMcTptr.

flpearaprrrcnuo xaro Bxo.urrr trarrEu Ha cacreMara
e neo6xo.uoro .qa ce 3a,qatrar:

6pof MocroBe u4,,, or xorro ce onpeAenr 6por
Ba HerroApccopemmc uacu _ 2.q;- jpgf, Ha.ulorpccopcron xacn "nn*n,,KLAero nn
e opoff Ha qcmpronopxnrc ttact\ a a c 6poil na
eEoonoprrTe xacE;
- 6po[ uo41recopcnn uasn3apa3rnc:(Aarrrrm EEq
MexatlFmlt cngner,.tr Elilam ..I";
- cnenexlr na cro6oaa Ha noAlrecolrcuurc MacH
"p". Moxe.qa mra eofinocrr Z niuli- crencrlt Ra cso6o.qa Ha nannoapecopexrre
tif,acu "pp",. ttxa lrruam ctoftrocr p=/ rcgro
onopxnrc \zcttlr2 nwttgu3a qerrpu orropxnrc;
:_ c_aErlcltrr xa cso6otra Ea ECnoAI,ccopeHtITe xacH"pq", B roxxpqrurul c"nysa[ Tpartcnopurmo
cPCtrCTEO Ce npcacraar c HqruRclltao o&lqBaxc,
xoero onpcAcrrrjlE!.; 

--

2.2 Opmrn3rprrc
-BLBC'f,ITHCTO IIA

rcoMcTpErrErrc naPrMGTIr[.

3a cerlaeanc Ea e[ro3naquocr npu onpc.qc,ruxe
}t BEBCXIaEG Ha Feoxcf,ptrrtrDrr€ napalre[prf ce
[3nortsBa 0r.1.

flpn aracxganao Ha lxoEurrc reoMsrprrrHrr
[apaMcrrp[ TA CC 3arurctaT cBc 3Ha&a cx I
3aa[cro[ocr m pashoaoxemrbo Ba onoparacnpxMo KoopErralrara crrcteMa .(xacoexr.
qerrrp) B rof,rro cc onpGgcrrrr. paecro*orrra a;go
Mocrc,Bere Ea rpaxcnoprHmo @qqso roriro ce
HnMnpar or .qrcHirria crpana Ha ocra Z (?-) ca c
noJIoxtfTG.rIeH 3IIaN, a te3n oT JUIB:rra c
o|rplalatcnell. ctrqorro Ba:rtl tr B ari prBctrorHnrra
onpele,Ilsu pailroJtoxeHlcro Ha xacoBxTe
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ucrrrpoBe Ha-EamoApe-opcronu_uac[ niloC X,
F3rctofirrrra ay rorrb ci mirqro Ha ocra- Z ca c
no,loxfiTctlcH 3Ha& a TCrIE m JItBara c
OlPtIIlldrq,ICE, raTo OC 3agTaEC C TIEIIG nO nOoOKa Ha

[Dr.DreHrrcTo na TpaHcnopmroTo cpclcf,Eo,
Hanparnerurcro Ha ocra X oupegcru [ocorara Ha

1@E)rCHIIG llanpe[
I Hrrmoqeurrc e cauo pa3ltepr.r D xotrro rlwflinnI
gc Bextc nonomrcnerr 3lrar. Toaa e peyJrrar or
crlMeTprrx Ha onopltT€ Ha otAcruurit Maclr oT
cHcTslraTa cnprMo BaEraxEETc nM BepTrxaJrrlr
PaSHIllIrt.

Parnolsxbmrcro Ha . onopnre - Ha-
MnoFoo[oprrnTe HaEroAp€copcErr MacII cEprMo
nacosrrf, rnr uerrtp K6M KOITTO ca cBapsam cc

,AaBa c Bxo.$fiTe xarprts an n bn. B uarplqata
an Ha BcerH peA ce BaBo(Aar c,leucETHTe
cBaFBaItrr rs}i cEa EaEtroApccopcHara_ Iiaca c
rrxtrcrc paBer+ rra Ererca narracara. IklcrmT 3a
rorroHa r narpnrra onpcAcru ao ron oriinrex
erreuc€T € pa3cAlDrril{e[o rro ocra O*, a 4qxamrata
roop.urrr4Ha ctrgTeMq Ha Macara og[,cIcrrEr[a
rrrpalrr rorqerc na cncxerrrre (clcnerrrrr m
rrtpBaEr xoroEq olrpeAc,lx patcromao Ao
erracrtrlxltt cf,eueltr, xorrro cc Haunpa xaf,-rlxcuo
oT Bagalmo Ha xoop4trraTllaTa cuctcua IIo ocTa
Ofii, a Bcerlr crleABaq tIo-Hurmo ot Beno

1 1) a 1 7) a 1 1) ... ) d r it. a nocncAHrtrr naf,-aArcno m
rdacoBnr qenmp Or rneAaso oncrpamr).

Patnonoxeunsro Ha orroprrre Ha uoApccopcrrara
Maca cIIprMo EaqaIoTo Ha roopAIrBaTEaTa
cxcrrexa, xomo e [o6aaeHa B MagoBEf, E qcHTAp
ce AsBa c Bxo.srrrre uaf,prflur ar a hr. I{nlgxctr na
eJreMerrta of BcrTopHraTc xaTpr[Er ce oupeAolf, oT

lnopcrunrr HoMep Ha xocf,at qlIsTo pa3llojloxcHlle
Tc onpeAcЛ ttTo MocTa c mIAcxc ``f"Cc HaMИ pa Han

l   叩 CH°   C珂 pШO  MacoB‐   ne― p  Ha

lIIOApecopc“ Mact a BceKH釧 叩 aЩ ■o Halmo
lTO HCrO.Π

o釧c… MOCr c HHДexc,ce HaMHpa

lHan_m00T MacOBHE Цen.らp Ha nOApecopcHaTa
lMaca.

I  HPИ  BX。コ田口に MaTptt ■  И Eyュ ニ.pBo "

|“
Bettar   pttcTOЯ 園 厠 喘    OnpeA_

淵 掘 顎 躍 Ⅷ 電 鳳 Ψ 淵 :鵠 :群
MacИ.B MttIIm Bcnop Щ eКca Ha cttcMcHTa
υι二υBapg Ha nIAexca Ha MacaTa. Ha Кorro ce
OIIpeAm MCCToEEOnOЖ CHHcO Ha MaCOB"E Цc― p

中 O  X00p…   CИCTCMa  し   OT
nopecopeHaTa_Maca.              _

_  MaTmme  Ha  pa3Π O■oЖeコИcrO  Ha
ena― -3p嘔 3xH ndaT BI「Aa:   

‐
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'1:rB.qeTo:
an MaTprqa oT pa3Mcpx,
pa3[onoxcHrleTo Ha anacTrIqH]rTe
Ha4IOAITCCOp€tUrre xacH, ctrpr},to
qerrpoae no EaE rrxnarz oc O,x,;
br* xalpnqa m pa3uepx,
pastronox€EneTo Ha enncrrqrlrTc
rra4loAPccopeElrrc xacn, cllprxo
qenrpoBe tro Earlpeqxata oc O,y,;

onpeA_
CЛCMCHnI Ha
MacoBtt HM

onpeA_
cJlexc... Ha
MacoBИぼ● IM

ar xaTpf,ua oT pa3xepu, ollpeIqJrqn
pa3[onoxcH[cTo Ha elactlIqHllTe crrG]aerlTtI Ha
BCIIOAI,GOOPCmTG },.UCn, CIIpruo xacoBtfTc rrtr
qerrrpoBc tro Earnrxuxtaoc Ox;
6r - xanpnp m pa:ru€prr, otrpcAerr.r4r
pa3uoJloxcHnsTo IIa crracTlIlrlrrTc c,Icraelllfl Ea
HetrotrPeoopcEme xacu, cIIptMo xacoBtaTc nM
qenrpoBc rro Earrpcqxara oc @;
& xarp@a or pa3Mepu, onpcaerraur
pa3tronoxclmgTo Ha MacoBrrTe qclrTpoBc Ha
EAErcAI'ECOPCHIIT€ MACll, CNPTMO MACOBIIf, qCrIaP
Ea troglrecopcnaria xaca Eo Ha[rrxrrara oc Ox.,
Ey xarplqa or pa3Mep[, o[peAeJrrnur
Pa3IIOIOXCHIIC|TO Ha MaeoBrrTe IICnTpoBc Ha
Ha,qroAtr ccopcxrrrc *acr, cnprxo xacoBrrlt llcrrrtp
Ba uoA;recopcxam xaca no HarrpctrnaTa oc @;
ai; - P1?CTOfiIIIIE OT MacOBI{t qeHTrp na i*
n4AlrccopcEa \aca. Ao j.* ! oEo+a- nq
Earrrxnam oc X [Kprrca r 9p.2005]l;
DU - Pa3sronUrc oT UaooBn qer.Trp xa i*
ItaAIrGGopcEa xaca, loj* rr o[opa rro HanpcqHara*::*rap.2005ll;
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!5 P?actorElfg sr{acor r q.RTEp tra T*rroTo-Ha -_
- TC ro uacorxr qcrrTrp Ha i* . xulnolp"*p..rI"

xaca no ra,q,nr:rotma oc X;
er, - paaclorfrtc ot xacoB[, qe8Trp Ha TrrroTo Ha
TC Ao nacornr qenrrp Ha i* Halnoqp.copcgu
uaca no xarrpcwara oc y;

2.3 Opranrrnparre BtBe:N[arrero Ha MacoBxrc
traPrM€Jpll.

La― en・ aMapИ  ce“ BexAaT B Tp聘
MaTpm●Icc cP H fr B MaTp_cc Ha BceК H peAce BsBcxqan eJteMc_rrrrre qlirp+tfli frir eora.
Ha,rlnoapccopeBaTa Maca c rtrl,[erc paBeH Ha
ErltrcKca Ha xacara- Hntrcrcrt 3a xoJroHa BMaTETITa onPele.rur pa3nofloxeH,fio Ha
eJlacrlrrtHlt t crreMeEr c pf,Mo ocra Xi or noxaruara
cncreMa Ha Macara onpeaen qa IIEpBIITI EIIAeKC Ha
erreMeETm,c (rrpurrr ce rraMrpa safi_rrrcno or
M:rco8ri, IICHrrp Ha rroapecopcHaTa xaca rLM
xof,To ca cBrp3:llrr c:racrrrrmrrc c,rcMitmr, a gce xx
cnc.qBaq no-xa.nxro). Ilrpro ce arBex4ar
xo€ertrut€Errrc Ha clilcufrxocr na vctxpn. (mn
nxoro) ouopmrrc cr_eA rocro 

..ro 
,""o *el"uq

l■ =F"av呻雫 1■elurre L..:屁. aio.utrt -MacoBu 
napaircrpx H ce BLacx,[irr

HaqaJroTo Ha nporp-aMaTa

2.4 Opraurr:uperrc BtBcrrranero
cnesrrrrrrrc neiereipx.

peA.3angqBar Aa ce aaBcx.llar {-KocQruuerrme na

Matpnurrc Ha eracrxqHrrc Bpr3Kr HMar
BЩ

=
14)

εε!:    ●●!2    0   ~     0      0

MacoBrre napairerpn ce B6Bo(aa" g qerrpu
Bcr opHlr Marprrlur ML M2, Mt u Mr, z zas:?lct{,vlict
ot paltloJtoxeEllcTo crr B .utruMIIIgaTa cHcrcMa tf

X_1*r"*9". or 6por ii crracrrrrHlrre Bpl3xr.r.
lllpBo cc Qop}fipa MaTprllaTa Ha MHoroonopHllTe
HaApecopex[ Macn. CncA ToBa cc QopuupaMalpt{uara Ha cEtoonoprllrTe HaanoapccopcHr{
MacH, oIe,tIBa MaTp4aTa Ha noApccopeHaTa Maca x
Haxpat Malpnllara ga xenotrpebopexrrre nacu.
Pagnoloxerggro lra MacoBrfrc naparierpx a
Malplrurl.rc c crsp3aHo c -Texurrc rruexir. B
rrlpBa'r"a Marpxua M n)pslt cJrcMeET e Ha
Ha,qtro,[pecopeHar? uaca i xovep e,rlHo, BTopH,
cneMerrr e utlepuroHl{n If MoMettr o*ono o" X, 

"TperI{,I oKoJIO OC Y, qcrBagrn Ha
Ha,[noapecopeEaTa Maca c HoMcp trBe H T.H.

ll!""o eneMerrr or Bropara Ma,rpxrla e rrspBara

:,uT9r,IopHaTa Ha.qflolpccopcHa Maca c HoMcp(m+l) , BTopH, cncMclrr c c.[HoonopHa
fia,qlrccopeHa_ Maca c BoMap fun+2) nT.H. Tpsrara
MaTpnqa Mt CE[Lp)(a [apaMeTI,HTc- Ha
rloApecopeHara uaca- fltpaurr u eneMer{T e
MircaT4 BTOPETT c HHepultoHHlnr MoMer{T oroJro oclt, a rperr{,I H}tcpuxonHru rroxerrr oxo.no oc y. B
noene.(Hara qemapra Bxo,tIHa MacoBa uarpwla Ma
ItEpBrl.x erreMcHT C MaCaTa Ha C.IIHOTO *O,ano m
rr;pBxr (npcuurx) uocr. Hnacxcrr rra cJreMeHTa Ha
MaTPrua"a oTroEap, Ha uopc.Ilxx, HoMCp tla MOCra
ot Korrro e Macara Ha rorcltoao (Eaf,-rccm{m Mocre c HOMep erHo, HOUCpaTa IlM EapacrBaT
nootc.tloBarorxo ot.u,cxo nanrao).

Mr=b, J-n Jr1 ... m^ J,* J,J
(3) Mr=h:,, ... m, ... n*,^l

Mr=bo J* Jro)
M,=hr, ... ^r, ,.. ^o!
rtleto M1 e I{HepIuoHHaTa nralpHqa Ha

MrroroonopH].rTe 8a.[noapccopcHn uacyi. M, eElcPqnoHgaTa MaTpHrIa Ha c,qloonopHric
Ha.[noApccop€Hn uzcu1' M1 c HHcprutoHpara
Marlrllqa Ea ocHolHara noApccopcHa u@i Mr clx{cpllioHxaTa M8rprua Ha HCnOApCCOpCHt{rc
M:ICH.

enacrnurocr Ha cano otropHxra Eporr rrageHyrleagTe cJreMenrB Ha qcTlrp[ (unoro)
oIIOpHIITe Ha,unotrDecoD€Hx v,..vtoIIopHIIITC _ HaこnoДpecoPcHH   MacH   OnPcД

e■■ ―

IIonoBHHaTa oT OnOplrrc.c КoИTO ca cBЪp3aHII c
noДpecOpeHaTa Maca
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cc - uztprrga m roeQrnlrcrmrrc 11a eracrr{qgosr
Ea HaEroaPccopcsrfTe MacH;
c,- Marprua or ioeQxrorermrrc Ha orasrxqHocr Ha
PecopErc ua TpascloprBaTa Maqlr4
cs - Marplrla or roer[ruprcrmrrc Ea eracmqHocr
Ea ryMrTrc na Tpaflcnopnrara xaurrra;
q - 6pofr_ Ha MocroEsrc Ha Tpasc[oprHo.to
cPclcrBo;
n - 6pofi Ha ctrEo ouopH[Te HalroApccoprcgn
xacH;
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,ci - tronoBfixara oa onoprlTc Ha uHono onopHaTa
m4rccopcra r.aca c nafi - rcnrr. 6pofi oltoprI;
cc,.i - xocoBtIIICIIt 8a c,IasrrftlItocT Ha j.6 onopa
or i.fr EaEroElrccopcBa xaca;
c,i - rocoEEiclrT Ba cnac tnro(n na i-n pecop;
c&, - ro€ortqxclrT Ea e[asrxqllocT Ha i.fr ryMa;

2.5 Oprrnf,3iipr[e Errerxlaxcro Hr
[crru0spaErrc napeMGTprr.

Bxo4*rrc Marpqu Ha AeMflt}xpaqrfie
C',IEMCHTII CA AHZIJIOTEIIHH HA MATHUTTC HA

ellilcTrqHrrTe Bp'L3I(x.
Onncanmo rro rope Qopuupane Ha

BXO.EOITe MaTprIuI{ cTaBa aBToMaT[3ItpaHo.

3. Onpcaeagxe Ea ereuc[Ture rra MrrprrrlrrTe
M, B g, C ao crdlfirrocr f, pltnoroxcxrlc.

Cmftrogrrre Ha arrcuerltre Ba Marpulrrrre
M,B tt C ce onp€.qcrrrr m o6qg rtlpiut cLnracuo
[Kyxrea r qp.2005].

Qnr.2. flprurpruro cxeua Ha
npco6pa:yranc xa aaxxttrs tra cI.rcreMara B

q.ncrrorc na M, B n C.

3.1 Oprrnxrrperc Hr crcmaxrlrc ua
[EcptlEoErlrre MlTpxua ]}, no cro nocr n
pgSnoroxcnltc.

Or urrpmrrre rld I r C sa pa:rnoxqarurr ang
xgxex[qHa ctlgtrxa Hai-recHo cc sL3.qaBa
rmepryoHBera raaTpEa, xa"o cc crrasBa ycnoEf,cTo
3arorcuo r [Kyxrca n .p.2005] 3a Harxrrrtsro
caMo Ha uocrlcaoBaTerH[ ctracTnttrlll Bpc3xtl
xcx,Q/ ra:rckrc. [Ipr rcr noorctroBarcrrf,o cc
noapcritrar MacEr1c f, ttEcprgoHxBrle xoMcnlll Ha
o'tlcmrnTc Tc,Ia }xtrpaaaatrEl cnsrcxaTa ! xarprqa
pca M (5), iorro cc crfloH (rf rrcmrpmc r.apltru
Ha xacoBrfrc Bxo.ufl naparrcrpn (3). C nouoqra
Ha can,laprHa Qlmour u cc npcrpua a
.uraro[&rrHa xaapEa c pa3xcp ollpclercH oI (2) r|
wa rfr,aa M[ (pp. nn + n + p+ q)x(pp.nn+ n +p + OJ,

xtgcro Mc ntcprgorrrata fitprafa acrcrop-pcq Ha -
TCrIaTa (,r_ McxaSFIHarA CHCTCf,la. _ 

-

3.2. OprrflBxpenc tfl cJreMerrr]lTc Ha
cJrlcrrrgHlrl Mrrpmrr. C no crofinocr n
Pa3norolrcf,f,e.

Enacrxsrara uarpnq3 [c11] 3a cJD rax Koraro
trttd c nn xa 6pof, xxoroonopH garrrolpccopcHa
xasa t n xa 6pof, cAxoirnopmr, iora arqa (2l)-or
KyHqeB n .up.2005]. '

Or noAxarpnrara Ha MxoroonopurTe
BaEroApscopcHrEa uaclT -cni,, or. [KyHccB H

ap.2005] uorar ra ce ctfiaarr 3ar[cnMocrH,
rOl{TO IIO3BOJI'BAT AA C€ ONPCAe'Ifi OTAC'IHIITC
crcMcxTrr ci, ttll Mrrpruara- Bcma no,ulra,rprr1a cc
cLcToI{ oT qeTupH pa3nEE l eleMeEra, Korfio ce
omtcBaT cEc 3aEIIcn{ocT}ITc:

nci

c,,',, =2lcci, ' c,,,,,*, =21cc4,a1,, ,

(6) .;' ,=t

cu+t,ii+r = 2lcc 1,,b1., , c,,*z,u*z = cn+2,n,
r=l

ni
c ti+2,ti +z = 2lcc r,,a!, .

r=l
Io.uxarpxqara Ha e,lEroonopHrTc

ITaJIIOAPCCOP€XITTC &11 Cni.i tilOl:dl Aa CC glCTaArr
3a.BIiCllMOCT!{, XOIITO IIO3BOJLf,Bat'tra cC onpcaerlfl
cJleMelrra c,,, Ha Malplruara. Onxcla ce gtc
3aBHCXUOCTTa

(7) c pp *+11,p.a+1 = cc*.y.t.

flpx onpe.qenf,Hgro Ha rruteKcrnre Ea
cJtcxcr{Tr{Tc Ha Marpr{rlara C cc ronol:gat
trollafft Trcm{o HxxoJlro npoMcIU[rBrI:
nni= 1,2, 3...nn - .trottanHrTcrxa rrpoMenrurBa 3a
o[pc.qcruse Ea npoxcE rlBrrrc ii R r;
ii = I,4,7... [j(nn-l )+IJ utu [pp.nni-p+1] -
rrpoMcHnnB4 npncxaqa onpcrqtrcnu crolhoc
6porr na ronro eaarcn or 6por na nnoroonopxrrc
IrIaCn;

k = ii - 2(nni-l) - Aonllrlrrrcmla rpoxcrurr{Ba 3a
orrpcAcrlf,Hc Ha xnAcxca xa xocrlrugrcrrra na
crtacrxrutocr laBaq tortlopxautx 3a Macata xo.rro
Iro.(6PXa C,IITCTT{qXU' CnCMCTIT;

-ii = l, 2, 3 ... n - npoMcxrrnDa orlpc.[cJrga
cItHoolopHnT€ f, aItro4rccopcBx raacH;

Ilprncp: 3a cara rcrapn n c.ura c.qpoo[opsa
naJlnoApccopcxa X?Cat C llouollJra Ha
3aBxcxxocrnrc (5) H (7) xoxe ra cc otrpc.qcJrrr
cncr{crrr}rre Ha noA xarpxtldra [c11], xaro
arrcxcarn or elacr[trxara xatprula C. 3a Ia cc
o[peaenrT rBpa3rrTe Ha (yrlcmltlTc cncxclrrf, Ha
Marprtrlara c xco6xoEnro ra cc onpcrcltrr E xox

Bxomr.uarlu;
p, pp, pq, n, nnt q, cc, c,, cr
an, bn, ar, br, Ex, Ey, Mr,
M2, M3, lvla, bb, c', c..

(5) M =lMt M2 M, M,l,
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m c305oAa

[pp.nni-p+]J, nni * 3axccrr ctc grof;nocrrmc

- ,Ua Ha,qllolpacopenrra xacs;p =_3_= srrrq11tTc Ha

-, cao6oaa Ea troAFcopcEma y1a651i nn = / - 6poil na -
rllEoftxrllopErtTc salEolpecopcm uacal n - I _
'6ryfi ra eArroorreprrme HartroApecopcwt xacn; nci
= 2 - noloazxata or onopnre lra xxorootlopxrrtc
EatrlrcrpccopeHri xacn (ea acrra cAEa or xacrrrc);
ii=I ([pp.nni-p+U=3.t-3+l=l), axo rxa noBesc

I oT cElr -roronooEolrEa uqryoApccog:na Mac-&

1 
ctofinoc;urre na, ii e rroxfraatrr ,rimo .E rBpa3a

_三   ..・.2協二二2=■θ二Σε■F■ .′
,J

~     `  
′‐l          ~

ら,+ム″_"+3=~2Σ cal,′ (θ難ら,′

キこ′)
,8:

C″
"り,″_鷹_1=→ C(“,ハ :'

(9)  C″ mり,″
“
+"+2=θズ…■)ε負―ハ1,

_    iF眸轟′,ル ■ζ■3〒 θ,(j:プ)Chi)。 1・ ―

Ilprnrcp: sa eEa qernpn rr e.Ea clHoonopxa
Ha.qIroApccopeEa-_uaca - c lloxoqra Ha
saircruocrrrre (S) n (9) uoxe Aa cc orpcganrr
cncr.exTure rra rroA Marpnlara lcnl, xaro
clleueHlu ot erractmrara uarpnp C.

Heo6xognar mpaucrprr 3a cJr]^H ca: pp = 3;
nn= l;nc!_=2;ii=l;k= l;ij = I.

″f            2

ctt,p.nn+n+t =cl,i = -Zlccr,, =-2\cc1,t- :_ _:r_t Ei
=4(c\.r+ccr,r)

c ii,pr-+n+z= ct,6 = 1, *#, u r,, = 1€ ttfr-"r,,r=l r=l

= 4e y(cq,, + ccr,r)

_ Matprqara Ha enacrFtxoct [cpJ = [crr]r m
[Kpncr n ap.2005] ca ryneBrr 3a pa3rrro(mmu
BtrA lrexarrlFrxrr c[creMrr. Ctuurre mpaSaat
JIImCaTa IIa nprxa eIacf,[rlHa Bp63I(a Mex.Q/
Ea.qlloApccopcrrr rr HenoAp€coperomc nacn. Trfi
raro re He ca Haqruxa rrrx rpaftra Maxpuqa or
rrlaaHtrr .Illaronarl EyrrnTe B Tf,X 9e reEeprrpaT
aaToxSTIFIXO.

MarylrltTa lcrrj ct [Kynrce r Ap.2005], cc
3anrcBa r o6q aqg (10), rsAero c;.1 ce G,ncMCHTltrG
Ea xafiprqar4 s p ca crcnexurc ra cgo6oAa na
ocaoBna'ra xaca. 3a pa3rno(rarrrrc crr) Iax Tr
xoxe.qa 3acua crof,nocrs 2, xoraro cc paluro&qa
xcxaEuErara c[crcxa B c.ura or paDnxxrrre Orz,A1z zlu 3, xoraro ce pa3rngxla B

'1,2,3... nn; k = ii - 2(nni-I)=t - 2(l-l) = I, 3a
_!cma ctofrroc" xa li npecxmanc cmftocma na ftij = l,'rtfr xaro nraue car-ro bma iCДH00■OpHa
uaca (npx puleij = l, 2 ntn.).

εⅢ=qJ=2Ё cc.′ =2i滉1′ =2●ql+cC.2)
i 'FI I二 ■■ギ写li二 ‐i  F・ ■ 1_  ‐ ■   「

C″
,″+2干ムIL2'こ ci,′

4,′ :」i屁i「
:11〒

=2(ccl,l αl,2‐ Ca'α
l,2)

′=1

Eracrrqrara Marpuqa fc12l za cnyciu Koraro
ane nn xa 6pofi urroFoorropEE HaluroAlrccotcHa

′=1

n n Ha 6po[ e.qroouoprur, EMa BnAa (ZS) ot
ョAp.2005].

Or noadaxpzrlara Ea xEoroorropEnrc
-\?cil fcnl*,r,tl m [Kyrrea

,MoraT Aa ce cЪ maBn 3aヨ HcIMOcTH,xomO
.ra ce onpetrcrrtT OrAerrIInTe c,IeucETtf

Ha Marpurlara Bcrra uog1mrprnla Ha
Ha.uroAPCCoPeHR }{acB cc cBcton

ceAgL P:BTIInHII C,IeueHta, rolfro.cc oIuIcBaT
| 3aBncnuocrme (t), a tcan Ea e.Eroonopxtrr€

鱗 I°
器鮮 珊.概肥

Ct″
“+ヵJ=-2Σ cctr,

′=:

ε颯″"."+2=~2θメΣεε仁′,

′‐ :

Ct″
“.″+3=~2Σσら,′ (gJ+ら ,′ ),

′● :

ε″●レ""+2=~2Σ cら
.′イ′,

~          ~         ~′ 31        ~~

劇

■+乙″a,■塑=■Σf鮭亀l,_
′口:

npowaHし ..OTo.

(10)
「

―

―

―

―
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″

‰…れ・floorrpruata lcnl e qerrrparrna sa iarpxrlata
Ea crracrrxrocr C a c culrerprorxa crrprxo
rrlarErrr .EraronaJr. Tr otpasraa Bpruxara xexE/
otremllt?c uaclt Ha cncTcrraTa, xottTo ca
Ecnocpetrcttexo ctogjaril c Hcf,. Tr[ raro tr ne
MOXe Ia cc PatAcrrH Ha noa Matpt{Iul
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需槻剛乱動   lr
CЪrJEaCHO(26)∝  IKreB H

y劉甲呼

Ap.20051,

o6o6qcrnrc 3aarcxMocrn (l l) onrcBaryt
Marpnlara lcrrl 3a McxaHIrrIHa clrcrcMa or
pa3rrlcr(Aarlx BrrA c n*nn Ha 6poil
HalrloApccop€Hlr xacu r{ m Ea 6pofi uocra.
Ilpcaqlacn_e BIut 3a rpnM_eplrgrr crryqarr aro- -
pa3rncrrAauc c[srerdara - B. -ADyrrcp-noro

rpocafincrao frnaAa roJroHa .@e E rr rplr or
uarptqara B gaBrcrn{oq or roBa B rof, paBgltua
pa3nlcIlaMe cllcTexaTa ] -

C ytp. nn+ n+|, pp. nn+n+l

ε
′ρ

""+"+l・
′p""+″+2 =

た=: コ=l

HC IIЛ aBHOCTTa Ha...

pDKcHHЯ  Π0 0c

(12)

σル″
",・

l,″ 岳゙鷹′.7"=…で″,ノ

σ″ra.".L勲
"鷹″ルJ=…ら,ノ

‐

し″L+"+1,Iレ :鳥.i薔、デC′
.プ

bノ

CP7所
"+2,ル

h轟●が,"J主ィ′.プち
CPp“+"3,″

“
+"●′+′"=~σ「,ノ

aJ

C″ m■
"+3.″ "●

Hり■″+:=¬ら ,ノ

aブ

rrqero .,;z=2j-I e AorrsrrHlrrcrua [poxerrrxBa 3a
o[PeAeJITHC Ha rtrlAercnTc Ba GrIeMeItTlltC Ha
Marpnqara [c23], xaro crreMcrrrn m xarpnuam C.

Ilpnncp: 3a rpancnoprxoao cpctrcrBo c c ABa
uocra c noxoqra Ha 3aBncnxocrnrc (12) xoxc aa
ce ottpelclrrt c.rrexenTlrrc lra noA xarpEara [c23],
raro aJreuclrtr <rr erlacrr*IHara xarpnta C.

Hco6xom,nr uapaMcrpfi 3a cro rar ca: m = 2i
j=1, 2.

j=I;jm=I
C p.u+*l.pg.n*a+p+in = Cs,l = -Cr,l = -Cr,l

C p.m+*l.pg.nn+n+p+fi+l = Cs,g = -Cr,l = -Cr,l
' Co.nn+n+2.pt.w+a+p+1a=C6,a = cr,1b1 =cr,tbt

j=2;im=3
C p.m+n+t,p.-+n+p+jn = Cr.lo - I r,i = -C r,2

.C pp.m+*1p7m+n+p+ji+t = Cr,tt = -Cr,J = -Cr,2

c pp.o+a+2,p.am+*p+in =cl,to = CrJbi = Cr.tbz

Eracmmsta xarpru1a [crr] ra eryqar roraro
- waue- 2.q Ha 5pofi Be[oAlrecopcrrH uacr

Marplnlar4 rrMa BEIa (33) KylIscB r Ap.2005J.
Or (33) or KfrscB R AIr.2005], xorar Aa cc

HarrEEm o6o6qcprre 3aBHcrruocrn (13)
ollHcBaqlt MaTprqara [c33] sa MexaHrqHa crrcTcrla

!oe.-t*t,ppnn+i+21es,i= ll,r,r""t,.r *- - -
l=l r=l

2

+\e r,acc a,t = 2€ y.r(ccr., + ccr.r) - e r,2ccz.t
d=2

Enacrrgrara Marpr{qa [c2.1] sa ff1nrar roraro
'I|nrrlrc- 2.q na -- 6po[ ucrio4pecopcHrr uac[ 

__

MalpnrarqnMa Drrra (30) or [Kyrner u.up.2005].
Or (30) or [Kynrea n Ap.2005], Morar Aa cc

Harrrrtrar o6o6qerurre 3aBuotMocrn (12)
orurcBary YaTpryIarl lrrrJ ?a MexaHiltrHa cHcrcMa
or pa3rnorAarur Br{A c q ua 6poft Mocf,a.

flpeacranenara Marpnrta BalKH 3a cJrJ rar Koraro
I{MaMe npHEeAeHO He3aBI{CHMO OKaqBarIc Ha BceKH

MOCf, R BCm(O e,[HO oT r(OrICIaTa ETBtpIIIBa carMo

どＣＣ
”で
ん
凋

＋σＣ
ｍいン“
Ｈ

”
Σ

Ｈ

２＋Ｃ

ｉ

′〓‐

２
〓

＋曖＋
２

ツ
θＣ

ｍ
Σ

日

ｍ．Σ

日

２＋

(H)

_ lic″鷹嵐lルIL=2ic′′らす|_
′=l     

‐

"" ""                     ||●
+"

+2ΣΣccルド(θ撃+α.F)+Σθ
,,ど

CCピ
J

・
力=l∫=1                   ご=“ +1

C″鷹″+2,″“+"+2=2瑳ει′イ+
′●l

f,|1,,,,
d=nn+l

c p. tu + n +2, pp. tttt + n +r = 
o7-r^r 

r,r r r,a c c a,t *

ntt ma

+ z[Zte y,Lcc k,so L,s + e,,Le y;cc L,sl +
l-l .l=l

_.''os pp.m+n+3,pp.ut+n+! - )lcr,ral +
t=l

+zfy"" r.,(e,.t * a t.,)2 + frl1"" r,,
l=l r.l d=rut+l

Ilprrcp: 3a cana qerrpr n cN GArroo[opHa
EaIIIOAPcCOpcEa uac:a c noxoufra Ha
3aDncrxocrrrre (ll) xoxe ra ce onpcAcn r
qrIGxeItTErC na _uoA xaTpur13ta fcrzl, raTo
GrrexcErf, oT GrracTlFmara xarpnla c.

Heo6xopns mpaxcf,pf, 3a clDqar ca: pp = ];
nn = l;_.mn = 2;ii=l;k = l;jj = 1..

2t2
c ptm+n+t,pp.an+n+r = c5,5 =Zlcr, +2llcc2u

,=l l.l rrl
2

+ lcc a,1 = 2(c r.t* c,,r ) + Z(cc., + ccr,r) + cc r,,
,-, _
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or pa3rr€xaarru Etut c q Ha 6potr xocra. - cno*c,arrrc no-ropc .*"-r.r*-.[ilf' fhrcaclaresaia xurpHrla Eaxn 3a clryqar xoram ra cc 11xx:iea [pca aana ga 3a,qLJI) rrenHqro.,aMc ,'pnBca€n6 B""aB,,Ct{*{o -oxa.{gaHe xa accxx ] raaoxraxe - na fr"pcrourr-r"r" lffioo ,"
:tf_1 

[- BCE(o CIHO OT roJr-cnaTa ElBaprnBa caMo trB]rrcBrrc. ToBa c Ba3MOXTO "" o"ro"" 
"iBcgrn:urxx.[Brlgcrc.ltno oc 06- trorana[rrc Bprrrtr B [Kyrrea lr rp.zooji- -r".iI GqccTByBar B riaTplltsre Il 3axoEoMepHoqTa c

( l;3) cp.b+,+p+ jr,pp.nr+.+t+t^ = C,,i * C r,, xotro gapaclBat Tcxltrfrc qrlcHoBc.

0″ 翻浄
"+P.p● .″ 加+"+″力J=ら ,′

+ag.′
,

cp€,[grBa c oTtlrraHe oKaqBarHgTo Ha HaJlnoa-
pecopcHrrre MacH,, IIM'05, 2005.

Kyrreo JI.[., .flnaqxos I'M., Cxevaru:arurr ua
.M+n+p+rr,ppl*n+p+ jn = Ct,t =C,,j +cg,1 =c,,t+cg.1 nPoqeca Ila tllC.IteABalltc Ea IUIaBHocTTa Ha

ДコIpreHИ e 3a ДBy,TっHH

jr, W.*n+p+jr = Cto)o = C,,1 + C g, I
r.2 ' " s,2

Opraxnrnpaxe Ha crr€MeHT[Te Ha

<Dypynxrea P.E., Aarouarr:xpor.ruroe_ -l
flpoeKTrrpoBzruxe xoae6atersHbtx cxcreM. MHircx, . .

f,r llerllrletrrlllTe c]ItporllBreHlln .8

MaTp“Щa OTPa3ЯBaЩa
cLnponrBJIeI[ 8g 3amJrsargro Ha

,l e aH:uIorEtIHO Ha MalPIlIIaTa Ha
C

pa3r■ettaHc ДaBa BI.3MOЖ HoCT
MoДenttaHeTO Ha eAIIII ‐ ac

Tpa"cno四 cHcTcMII,oTroBaptt Ha

Kr¨imir NEDELCHEV
K■番inedetu‐soflabg

Genta C,MOtOr vehに le dynallnた s,LOndOn,wOrd■■「
Scientinc,1997                           -「 ti

Castillo J.M., Pintado p., Benitez
Optimization for vehicle suspension,
System Dynamics, l9 (1990), pp.33l-352

Sl1n.\.-S.-Us9 oflhe symbolic mulribody modeling
code AUTOSIM for vehicle dynamics, Automotivl
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Kymea JI.II., Hcgusea K-H.., Cxenara:aqxr Ha
[poqcca Ea tBcrcaBilHc Ha lrJraaHocTra Ha
ДコlDKCHИe 3a Л,y,


