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EA ΠPOЦECA HAコB-3-Π ЛABHOCTrA HA

pDKEHn 3Atty,TPI И ttOroOCHИ E「03BEHⅡИ TPAⅡCΠOm
CPEACTBA C O― rAm OKAuAHETO ⅡA ⅡAДΠO「ECOPEHFE MACH

LcrI

肋 oKyHEB

Jhmchmm‐ soflabE

l.Ynoa

Amorro6rutr c GrroxHa Mexaxlrrrxa c[crgrua,
cEcroruqa cc or noJuM 6po[ uacn c pa3JrrFrHrr IIo
ltaps,mcp Bpanm rde:r4/ Tf,x. [Ipr asyrarane

^{aroElrrc 
Ea AEEBcHf,e Ha Tem MacII oe ltrtrrorBBa

loxflf,gno "cirertcE xa cro6oqa" nog ro€ro ce
par6upa 6por ra BeeaBEcExBrc rrpcuecrBarrrrf, rra
mAeJIIrnrG qrlcuerrz rra c[crcMara. O6rooroseno
npf, [3crrcEane IIIaDEOCTTa Ha .ErxeHrrc rra
amoxo6rna caunre clrexerrrlr ce pa3rncxtrflr raro
rBrPETerra

Hafi-sccf,,o .Bmcllf,sro Ha Mcxamqture
cf,crcxf, oc ortrrcBa csc c,[crrcurr rorOcpcruuarrur
ypslneum or ETopf, pGA, raro 6por Ha
ypBxexf,rra ornoBapx da 6por strctrexn Ha
cro6ola

Chcncma Ea cloxrrocf, trpn oIrHcBaHe
Tpcnrernf,Ta na amoxo6gru, Toecr Br,EorrEancro B

Patrn€ilAaEara MqxEEf,qEa cBcTgMa Ira no-roflf,M
rrmr m>xarrrx 6pof, srcrrcnx na cro6oAa 3aBrtcn or
xaparrcpa rr8 sqlaqaTa roxm cc pcEnBa
I{arpnrcp 3a uprGrnrrerrur rrnrcHepnrr
ErqneraIIIIt, EIIIoJBBaEnE }(OACTIE Ca rrraDrro
pasEf,Erx E HG BurorrBa? r ce6c cE uoBeqc m 5-6
crencnlt aa cro6o.Ea 3a qEo3Bcru[r rpagc[oFrrrn
cpetrcrDa- flpn arrouo6rrur paEmcryr B cBcraBa

Kpacmrup HE.@JIIIEB

Kfasincd@tu-sofia.be

Ba aaroBJlar( patnrurrrrrr€ MoAe,mr Aocrnrar lo E-I0
rr rroBcqc crgtreEf, na cao6oAa

laopEllrE, pasure,Kqary EraaEocTra rfa.
.rmcllncro Ea arrorro6unrup o6rugoreno
pa3Ia,Im Macrmc IIu Ea rc ocrroBrr[ rpytru -
noAPeoopcllrr n lletro,qroooPclil.

Ipynrra Ea noApcoopcEf,rc uac[ BrEoqBa
BCf,rrxE crreuerrTr4 qEf,To cBrIA TCrrO Ce npcAaBS
cpe DraBrrrme anacrrqxlt errcuerm (pecop,
npymq Topcuon rr Ap.) Ea rofrpsrxara crrcrcxa
Ea oratrBarre. Ktu ra3rr rpyua [prrna[rrcxar -
xytrslo, paxaf4 uoErf,pa8rrc D6prcy To( ar?crarrr
(ranp. cE rox, rllrcraaauc, geIurxrre c rrtTrrxrETe
R EoAaqa rr Ip.), r:arno E qasr or arreucnrnTc Ha
orraqBarrsro xorrro nrar o6ua Bp63xf, c paurra
n rH tqf[sro. Ipynra Ea troApocopexrrr€ xacn oe
pa3rrlGrIta or aBroparc Eo IBa Hattda: xarc c6op
oT mAqrrHrrTe xaclt Ea GlrcxcmlmE B lret, Karo oc
npcnc6pcraar crracrrrqrrtt Bprt3m xc,x4r rf,x xn[
Edno ctrcDeua c rrEotu ctrcttcnrr na ceo6oaq
oruraftcr ctotBc,rmrc qrracftrrlnn, acrrnr[rpauur
f, xllllcxaxlllrEll Bpr63KE.

Ipynara Ba HeuoApccopeErc xacr Brrrxrqla
Bcrqxfl MacII IIoA rJraEIIut q,IacTlrqcE crlcltclrT Ir
KBM HC' CC [paEXT C6ryIe pa3rrroxAarilr raxBrrTo
6o<a onncarur no-nope.

rmc.qpa "AATT', Tmreccru ymncpcmcn - Coi[nr, 1000, EutrApH.f,
xrc4n "l[ATTt, Tcrmccm ]mlecpcmtr - Co$nr, 1000, EAmApIlf,

Cmamunma pazanexda eduu ruuc KonecHu mpaHcnopmnu cucmenu, \uemo deu*enue ce
onucaa cbc cucmeila ilampuqHu ypaeHenut om cuda . lufii + Bq + Cq = F(r) B padomama ce
nPasu cmpytorrypet aaoru:t Ha opzauu:rupavemo Ha enarcHmtorre Ha.uampuqume M, B u c ce
doxasea cu4ecmsyea*emo Ha aHarumuquu saaucuilocmu , onpedetwt4u mexnume ereileHmlt.
Tesu saouctatocmu ca I oc*ooqma xa ctsdacaxe Ha arzopumtx, daeau4 ebguoxxocm ype3
aaexdaxe xa s,odxune napailempu Ha mpaHcnopmHqia cucmewa (xanp. aemoxo6u) da ce
nor)naeam dulpepexquatt*unte ylralnewun Ha dsuxexue Ha cucmeilama 6es me da 6dam
ugaexdaxu.

Iouoqoeu dyxu: dunanuca, mpa*cnoryuo cpedcmeo, roaaHocm na deuxexue, xolenupaxe
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_ MexaH口 κ口 Ha MaШHHИ‐

AEaJEa nplt orqlrra[c Ha 6Por Ha Maclfrc t
eraclurrElrt€ Bp!3x Mexrol Tr( Boall ao
yrouraraac na 6por Ha crcncHrrg xa cao6oaa ga

o[f,cBatrrrc crrcrcutt Ha arrono6rna- Taxa
aarpmagp aro B xacoBnt ueHTap Ha xyllsro Ha

asroxo6rna (nolpecopemrrc xacn) cc pasnonoro
EaqaJroro Ea xoop.ururarHa cncreua O4z, to la
ECDo CA OTTICTEEf, TPH NPCMGCTBAH}I' NO

xooplEarf,trc ocf, f, Tpn 3aBapraHxt ororo TD(.

Aro r caqara ctrcrcua oFlei€x BJrf,rErqro Ea

ECUOIpOCOPCEmC Xacr m 6por Ba crcrlcEf,T! Ha

oro6ora gsaurcnEo qc HaPacHe.

l, Mcteno - MrrcHtTf,qeH Moler tla cltrotDaso
TlrrastroltTf, o cIlGAcTDo.

IIpz more,uaxc attrnxrqxoro rloBeacrle lra
arpcrarlrrc SSxpcncEn KEx ParaaTa Ilnr xytrcTo Ea

aasroxo6rra, a {axa cbEo Efurn sro Ea

Tp€mcHf,xra D6pxy 8oAaq4 IIEmIlIsrrc I{ ToBaP[De

n nrpro upr6rmrcnrc Hafr-cccro IanoJBBagIme

cxeri[ ca ale - c earromqxoBo It qsrrPErorrroBo

oxavranc na crurc Qro'.I.

-Ai

[pcnccrBarfit. B nacoanr ueHTtP Ha Bcex[ erutrl

or c,tcner Erc ca palrloroxeH[ xooptr]rHarrrlt ocll
ycaope@ E ocra Oz,
. HC CE oTTIETA B,lIIfi grc HA MOMCIIINTE OT

ctutoBor{, SaIIBElcaBC Blpry Koneflara;
- rroalrecopeEnre Macll ycrloBtlo ca Pa3ae.IeHn Ha

"ocnorxa" GaMa, ry[e) n '?onr.rrlrre;rrm"
(ctr roBn arperanr, ocAanm c nsiflrn$ x gp.),

GJracfl[uo oraqelf, Bapxy oclloB[ara (xapeuerx

nagroqpccopemr);
- D Ma@BEra qelrlpoBe Ha ocHoBHaTa rl

AOErJIEETenSare troAPecopeHu vaa', ca
pa3nonoxem Eaqarlaf,a Ha KooP,qlrHaTllrl cl{creMr{.

B xacoB[, ucnTrp Ha ocnoBrrara floapecoPeHa

uaca e [ocraBeHa noop.uurmrara cncrcua Oryz.

Ty* cc ororrat trpeMccrEauem to octa Oz ,

3arlprauero rro ocra q (ranorurpue) u

3amprausro no ocra & (crpanrccu xpex). He ce

OTIIXTA BJIX'UIICTO EA ITA&'rl)rII'tTC N HANPOqIIHTE

Tpenrcxnf,.,[orrnmrounrre rloapccoperrl Macrr

ca Pa9aeneEII Ha rpx oclroBlrx Tlrna B 3ABICTIMOCT

or ToBa c xo,lro cracrEqs[ BpB3xn ca cBap3arll
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Hagrorryrc BcrleaDal{Iura ca rllB6pruexrr rIPf,
cnclutf,Tc aorrycaaHf,t f, orpaHlFrcEnr:
- IXtcrrcalaf,xtla oc orEacf,r 3a ctrEIo3BeHHa

xorecrrara Tpallclropnla ualtrf,r{8, Iluaula
na.E r6ma paaEtrIra Ea cl{ucrP}lI Ha cragnmlllrrc n
lcxnrbrparyrc xrparreprrcrxrx Ba orloPnre rra
rloaPecopcEara xaca oT cEcTeMara;
- EerloapecoPcHlrre MacII ca glcPea(/rotleHl| B

ocTa Ha f,orl6JlaTa tr l(tltPltrBaT caxo BqrTl{xa,rHn

m1,J j,Jrt

rLM OCHOBsara - o eara' q€f,IIpII lIJtf, noBeqg

(rx.Qlr.l ). 3a r.racrrc c qr6a aracrrma Bp63ra cc
oTqfira caMo rrpcMccrBaEeTo I{u IIo oc

Oz,ycnopew ta octa Oz , ar4nran D qcrrrptt rr

IIOEC{C' cC;; CIaCTIITIIIE BPf3Xf, CC BIJtrOqBa }t

3arBpraHsro rro ocf, Oy, n Ox,;ycrrcpcwtt Oy

nd;
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Our.l. flpocrpaucraeHa crpyrrypna o(exa rra uuomocuo rPancrrogmo cPcacrBo.
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:    xaparepИ cTHKH Ha OΠoptt IIM;
.    _ HaД

πЪXHm paBHHHH Ha cИ McTpИЯ Ha BcЯKa

cAHa oT Macrrc MHHaBa tt MacoBIIE И ЦeBttЬp;

- pa3IIOJIO)reHIICTO Ha AOIIBJIIInT]e,IIIrTe

noApecopeHn Mircfl B paBllrEaf,a IIa ocHoBlraTa

[oAPecopeHa Maca 0e onpeAerrt c pascTotHnxra Ha

eKCIICIrTprtrryITgT ex, I en lla TexHuTe MacIrBIr

qerrrps. &rarrr Ea crryrc cc onPeAelr, or
noroxeHrlero E}I cnPf,MO Harlaroro Ha

xoop.wrHaTHara cucreMa I{a ocEoBBaTa Maca;

- He ce orlllrTa BnIrf,EI{eTO Ha HaIIperlHtIt

cra6rumarop; '

. EE CC OTqITTA BJIIIf,ITIIETO H KI{EEMATITATA HA

oraqlansro na TC;

iEITa Ce qe.qBlrxeH[rTa Ha crrcTeMaTa ca MaTIKI{;

- erracrl{qnlrre u aerrr[rpary Bp63Krr Mex4/
HCΠOДpecopeHrre, ΠoApecopcHrre      И

H4uloApogoPellrlT€ ,{.Asn ca caMo BIE Bepr[m:urHa

nocoxa u ca nocIctroBaTe,ml.

Ha 0m'.1. c tloKanalra o6qa cxeMa Ha

Mxoroocen asroMo6url. B ocrre Ha xoJleJlara My ca

cDcpeAororleHll nPllrl4Aaryme ce qacm oT

rre[oApecopcHlrre MacE. Ctqo raM ca nol(a3aurr

[peuecrBarrrrtra , roltro resn MacI{ usntprurar. B
MacoBf,, IIeEBp Ha OCITOBHaTa IrOApeCOpeHa Maca

c cEcpeAotoqeBa IIpocTpaHcTBeHa KOOpAIIIIaTHa

cucreMa Oryz. Btpxy ocHoBuara roApecopeHa

Maca ycnoBHo Ga noxaiaru ABe AOrrbJIHnre,IHIl
noAP€coPeHIr MacE pa3tronoxeHrr Ha Pa3Cf,Of,HIte

€y2 €y1 H ex,,, er,, Ctrpf,MO MaCOBIIX qeIITlp Ha

ocgoBltara B xacoBrrre rIM qeIITpoBe cl
^*cpeamoqcm rIoKaJIIrIrre xooptrrurarHn crlcreMll

Orxryrz, u O,x,y,z,. B cnyrar Ha e/trIoouopHa

Ha,qlroApecoPeHa Maca rf, Moxe Aa ce IIPeICf,aBIr

cauo c octa O,2,, rtf, raro HMa cauo Bepmxarrnlr

npeMecTBarilx
, 3a rroxdrurara Mcxaxlrqxa cxeMa ca noJr)trIcErt

cBorBerrrnre eHepnu E,U n ^R (IGfiertrsHa

flmcrrurarura n Qyrm[rr xa Pencft) n npwtaraft<x
ypaBncllf,xra na Jlarpauc m II pol

a(an\ at au aR(r) ;ld- r".;+fi=Q"
oe no4 laBar luQepemuanxlrre ypaBueHr{, Ha

.@rDtrexrrc, Etrro xaf, o6q Marprflen 3zlrrrrc IrMa

BEAA

(2) tuni+84+Cq=f(17.

Cxeuarnrauus Ha npoueca Ha...

Πo HaTa3K КЬM CHCTCMa (2)cc ΠpEEaraT

ΠpoЦ cДypИ  3a  HCЙ HoTo  HopMaJIИ BИpaHc  И

ΠIИBCЖДaH釘o И B Πo HИ CLК peA.TЯ Д06ИBa BHAa

(3)     ,+″ =y,

Or Marpmrara L Moxe Aa ce nonyqar
co6crsexrre qecrorn Ha rp€rrrcHe Ha Mexaxrql{ara
crlcf,eM4 a qpe3 H3nOJBBaHeTO Ha IrffiOH OT

rrrrcJlexrrre MeroArr Moxe Aa ce [oJryrlar n Qopurre
Ha 3aKOHI{Te Ha ABIDKeHUSTO Ha otrAeJllrrrre

KOMNOHCIITI{.

Or Ka3aHoro no-rope crIeABa, qc axo ca

rBBecrxrr Marpnsrre M, C u B (rnepuronna"
erracTrlrtrt4 Aeunilupar\a), To TBpceHeTo Ha

pemcrile 3a cllcreMara (2) I{Ma $oprrancx
xaparTeP rI e BAnpoc Ha yMeHrrr cBap3aHrr c

noJBBaHeTO Ha SEOTBSTeH nPOrpaMeH trpo4fiCT.

[e,rrra Ha Hacmoan4ama pa6oma e da ce

npedcmaeu nodxod, qpn rcoilmo da ce

Qopxuntsupa (aemoxamusupa) nPoqeca Ha

mbpceHe Ha cucme.Ma duQepex4uattHu yPasHe*un

(Qopuupane Ha .DtamPutlume M C u B), onucsan4u

noeedenuemo ua edux rutac ilexaHu'lHu cucmeilu
cb?JracHo HanPaaevume ozPartuveHun omzoeaPut4u

na Quz.I.
Aro IBBoArrre Ha YPaBHeHHrra 3a

pa3uro(Aauara cucf,eMa r[ur.l' 6tnat HarrpaBeHrr B

cle.urara [oc[eAoBareJlnocr (ruau Ba

ercuepnuerrra):
- qeTrpEonopHa cxeMa - EecronopHa cxcMa -

MHOnO OIIOpHa cxeMa;
- 6cr Aorrrrnurrcnsa noApecoPeHa Maca - c e.qra

Aorr6JlHrrrerrEa floApecopeHa Maca - c ABc I{ lloBeqe

AOITBJIHRTOIHR noApecopcHr{ Macu u T.H., TO

nsuoasraffirt rrpmlruma Ha MlreMlrlrqccxtra
f,rr.errcrlnfl ce sa6em3ta, qe rrHcpl[tonxar4
errzrcrlFlHara fi MairPuuara Ha nerrmeftrrrre
crnporuenexnf, o6paryrat cBoETe EIeHoBc no

onPeAerleH PeA n ce noArIHHf,Bar Ha cPaaHnrerlHo

cIIMeTpEruil 3aBuCI{MOCTI{.

3a Aa 6rge rcatpnelr aHarIEl Ha Haqrrxa rro
xofrro ce ltotrlrlBar orAerrH[Te KJIeTKIT Ha

Maf,pnurr€ ue 6tAat pa3rneAaHrr lrHepu{oHxara rr

eJracrlmHara raKIIBa flpu H3rpDIuIaHero Ha

Marpr[rre oe o[rrcBar lrf,pBo BcHtIKIf HaApeCOpeHIr

MHOnO OIIOpHIi MaCH CIICA XOCTO BCrqX]r CAHO

orropHlt, ocHoBHaTa lroApecopeHa l/Iaca H nocJlcrutr{

HcrroIpccopeHxTe Macu. IIo ro3lt HatIr{H ce

r[opunpa Marplqa B l(omo BcrKa eAI{a or

- MHoroonoprrlrre AorrLJrHrrrqIIHIl (nannon-

pcoperyr) Macf, uuer Ea.qrnxua PaBIrnHa Ha

cweetput Ha erlacrume n neuuorpaqrre
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MexaHrll(a Ha MrurrEETe

rroDrarp@rc xrP&rrcpBf,pa no crPoro
otrPaaercB naqf,ll xcxaaxqEara drct€xt-

l.l. Oco6csosx npn o6pr:ymncro re
xf,cp[f,orf,rrr xrrpf,l! Mre pesr.nefraennrr
Bf,A MGI'f,FIEf, Gf,Crllr.

O6qr ruA Ea mcpEonEsra uatpwn M u
pa3rngflagaTa rcxtsllBa cf,crexa nPctrcTalcEa
xa i!r. I . xorc gg cc upclcrann rrr ruga (4).

(4)
[zlt, ] lmt l lm,t)

[mrtl l^o) lmr.l

Imrr) l^.,r1 [r"]

_Tyt lnri ca rro,Drrrpmrf, Ecaa or Korrro
oopa3yEa cBomc rmcEoEc B SaBgcl{Mocr m
gnoxrocrra Ea xcxasr'gata cucf,€xa (6po Ha

ouoptrrc na lpaasfioprrxoro cpqacrBo, 6potr r rq
Ea aollrrxEfqrrxf, rroapccopcm xacu, oco6cxocrz
rra Bp'rsf,rtTc xc s/ racrrc r gp.). Marpqam Mc
cxxcf,pFltra cnpllto rnslEf,t aEanoEaJl, T.c. uoa

uarprrlara 1m,,,1= lm1,,lr . B xompcnur oryrar

3a pa3rrclrIsgBf,T BEA xcragl{qEf, cxcrElili Tx c n
,4ranoBanEa r.c. xarpwrc [nr;] ca tryacax.

no4ra p@rc [n1] oryaraat oco6cxocrnrc n
Bp63mrc rac84/ rcIlam B Pa3rrcxlasurT EEA

Mcxrgrrtrgn cgcreuf, rl.[cro: [211] c racprroma
lolxmPEa o{Pasaarqa rqla Ea na,[pccoPcltrrr€
Maanl 1-zzl c rxcpuronra rro.orarpxEa
crpa3srqa elna n tronpccopcnara xaca; [mr:] c
EEsrErolnra [ollrsrprqt orpa38aqa BIAS Ea
BerroapcoopcEnre xacx;

Pasxcpa ra f,E€rprgoEnaxa uttpw M c cr

^ 
EqAe M[(pp.nn+n+p+Qx(pp.nn+n+p+O]. Tyx
"p " c 6por ua crcucmtc na cro6oaa sa ocnorEsTa
trorpocopcna u@, "pp" c 6por na crctrcntrE Ea
cro6oaa na rrnonoxacolmc B4uto4 ccopcnf,
xam, "q" c 6,pfi Ba xocmBcts ss rpaHcnoprEolo
qpcAsrBo, "n" c 6pof, Earuroal,ccopcEtr uacn Ea
cDra ouopa, 

^ 
"nn" e 6poI uamopccopcmrrc

\eu c st;tnltt E nolcrrc ouopr, Ctrcucmtc ua
cro6o.qa na oqroBrrara no.upccopcra yara f, Ea
rEororaaooBtrrc EarEolPccopcEn r.acB, cc nPncua
e,4[r f, crq 3a Ecrrrx. B o6qr cryqsf, Tc ca
palEx noxcx4t cx f, trpucxar ocgoaxo crofuoclrr{
2 wrt 3.

Pasxcpxocrzle ra ortrcmrrr€ uo4rarpry
Brpaxlau nafprrlrra M saurlsxt or 6por na
(,IAerIEETg Uaclt ) IaCTBaq[ B CI!qI]9MATA E 9E

IloIylaBar m 3aBrcf, xocf rTr:
m1fipp.nn+n)x(pp.nn+n)1, n1d@p.m+n)x@)1,
n1j[@p.nn+n)x(q)], nz{p)x(p)1, n1[(p)x(O],
nt:[Q)x(q)].

Bcrra c.ura or rro.o[arlr@rrc orpa3,rBa
xaparrcpnx oco6or:ocmr Ba lrgxaxtrqmrlc cncreMu
or parrnctlauxt ana. Hcoaascmto m 6poa na
crrncrrrre xa cro6o.qa Ea rosrpsmara cncrcyara
xomo Ela pa3rnc,tAaxc. B ga$rqotocr ot
xoExpgflrrrT GrrJFras, Erxoa or xaTpf,Erc xorar
ra oma,E3ar. Tarr Eaupto(s?, aro E xane
rrautoaPcoopcErr uacl, E xa q,IcxcEr rorrro .[a
o6paryrar xairpqara lmttl rt tt xaxro ll
xarplrErr€ lml) t lmrfl, ornalar ot r.rarpslrara
(4). B mrr cnyqall rlrooBara uarpqa nprqo6ma
rtqa (5).

[nol ln."l
lm,"l lmrrl

Ilonra:prqara ln,) [pcAcrdrrrna

uxcpruontrara umprqa M 3a crryqaf, f,oram se
oTllltTaus Brrrlmgm Hl EclloaltccopcxrrTg xacll II
uo,q,gcopcnxTc xacx cc Pa3n,rcr(aar xaro e.qEa.

Hcfuata pasxcpxost c mzlb)x(p)|, a npn rtpr
grtncxf, lra cno6ola ra ocuoluara [oapecopeHa

xaca c [n"]=[3,3].
38 pasmc*aar m lEI xcx:arsru cxcrcxtr

HcEyncB ca car.o tro4darpr[urre fmrrl, lmol a

[zrr]. flpoucca Ea rcrrspxpaxc f, sarrf,rrDanc Ha

xacoBara xarpf,[a M r;ncrra rrrprorrc [rr,,] x

[ra, ] la cc pa:ncnrr na noa]rarpnpr. Encxcrrrrc

ocrbrr yotorxo or mparaclrpf, cauo sa c4ra or
uacrirc m orcacuma (xacao rncpryoxcn xo.lexr).

I{rcpuomam xxrgagr. M Eprr rpancflopffio
spqrcreo c ra xocra (2.C=1), ffi rosro ca

rlocriBcm q,ua c[rcolloplla f, e,Ea qcflrplonopHa
(pp=3) uamoqpocopoxa raca c c patr.cp[ocr
l4l+j.1+3+4, 1+r.l+3+4 = tilll,11l u wa
EEIa EOCOqGB trO AOly.
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IcBAeTo mg1 t rng2 Ca EGUoAIrcoopeIIrrc Macu Ha

roJrcrl8ra Ha trPcErr H 3qAeB MOcr;

. frI, rrt2 fqItnOrtPcCOpeIIIf Macn Ha

Tpaac[oprEono clrc[crBo, Morar \" 6tlar
trpoIBBOJIEO Forrrl 6POfi, HO TOBa BO,III AO

yBc,rf,tlaBaEc Ea pa9uepa Ha MaTpEIIITTe

pcctrcrTlrBEo BapacrBa lBrilcnEleJlHllt npoqcc;
nts - troAp€OopcEa xaca Ha TpaHc[opTlloto

cpeIcTBo;
It [IIepEoEGE xoucEr IIa IEPB,rra

EarolpccopcEa xaca oroJlo HalIllxolara E oc

oFi
Jyr Ef,s?ryoEcE LoueIIT Ha IIaPBara

EqrroAlrccopeEa xaca oxoJlo EarlpeqErra rI oc
oilt

J3p - IrEcpIBoBcE lIoLcIIT Ha lloApccopcHara
Maca oxoJro B4EnB:KraTa noc oxa

{o - EBcplIIoBcE llox€ET Ha noAlreoopcllara
lxaca ororo EatrpcErara E oc @;

Hucpunomrra rarprqa lm1flsa crysat Koraro
ErIarlC Cra qcmpEonoPEa rl4rlnoAlrocopcHa uaca
II era er(xrnopBS, f,xa BEAa

frrr=

Or (9) oe BErAa, qe [apauapure m cucrcuara
3arPa[gEr C nyExrf,Pasa JlrrHlrf, ca c eEnxBrf
EEACTCE, rosrro tror8Ba, qc ca or G.Ea II cEEa
r,raca. PagAencsa no To3f, EaqrrH x8TP4a [tnr,
xoxc Aa cG paflrctIa raro AlsmEs,lEa x8TPq8
oT BE[A:

Cxeuarnraq[c Ha n

B 3aBUCTTMOCT OT BIlIa Ha BpBXara Hf,XOH rrrll
BcnqxnTe rrM eJIeMeIrTIr nprleMar oIIPeAe,IIeHrl

'urclteurt crofuocrn.
Brurrt Ea [osrarpur[rre IIa MHoFoonopurrre

Macn e aHarronFreH aa lmnrrf, a Ba etrn(x[opHlrr€

aa lmnrrJ. PasrurqaBar ce ca^Mo no [ItAeKca Ha

e,IeMeBmme B Marpm[rre KoItTo oTr''oBaPr Ea

uoPclurf,rr HoMep IIa EaApecoPeBara MacirT4 xosTo
oe o[rrcBa or Aageuara MarpItrE [^rul.I{xAexot i
e IIpoMeE rrrBara Komo otrpcAsrlr IIoMGpa Ha

npoEtBoJIEa Ea[PecoPeHa Maca oT crrcreMara Il
Moxc Aa npreua crofixoctn ot I ...nn*n.

B o6ryrr urytafr,enn lt 6po[ ralorootroPrlr
t n Ha 6pof, enuoonoPEf, EqqlloApecopeElr Macn
Erepqnoxlrara Marp[qa [1211], npqgcrareHa qpe3

MaTpnEre fmry),uoxe,qa ce llpe,qcf,a8rl 868 BrlIa

(11)

l^rrrl [0]

[01 [0]

10] [0]

[0] [″″
"勒
.耐
"]

(9)

^(to) 〔″■1] [″
"12]

l^nrrl 〔″″2]

KEAero lmnti e llnepqf,olrrzlra Marpuqa Ea

MHonootropHaTa IraIIIOApecOpGHaTa Maca c lroMep

ep.o; lmn;,;] e mrepurouuara Marprura na i*
Ea,uEo.qpecopeEam Mac4 B CJI) Iar MEOnOOUOpEa;

lmnon*l e lrHepruollxara Marp[qa Ea nocrle4rara
MHOnOotroPf, a IraEIoAIrecoPcEaTa MAca c lroMep 4n;

fmn-*n*,,\ e f,Hepruronrrara Mafiplura Ea

nocrleEaTa e$roonoPHs II4AIIOIPeCOpCITaf,a Maca c

IroMcp zz. Burqor Marpluu vt lmn*,4*.1] ro
fmn*,n*t,|, Korrro otrpqAerlar eEootropurre
EaAIIOApGCOpil Macf, oe 6crom or tro c'(lilr
E'ICMCIIT.

Ilnepmoruara Marpsqa l^zzl, e c pasMeP

lplxld rorro Hc 3aBf,cn or ocrasarlme rraffi' tta
c[creMarq a caMo or crenexme xa cro6oAa sa
noApccoPeHara r.raca IIpu rplr ctrcncEf, na cro6ola
MaTPqaTa uMaDIrAa

(12)

Lfuepruromrata uarpnta [1233], e c ptlMcp
lqlxlql xonro 3aBrcr e.@crBcno m 6por xa
M(lcroBerc rra rpancrropnrotro cpercf,Bo. flpn ma
M(rTa MaTpIIUATa I|MA BI{tr4

Ha 6ara Ea pa3rlmrnrr xaparrep Ea

.@mf,eHf,rra Kolrro ElDBpTIIBar lra$IoApecopellf,Tc
uaon ri Moxe Aa ce npqrcralu B68 BEIIa (10). B
rompsurzr cryf Tr e .qEaFoBaJIIra uarPEI4
tuffro rEanoEarr e c6sraBeE or .Ee rroA MaxpItrU

lmnti n fmn22l. ApyrEre .uc Marp_rry lmnl) n
funzrj ca HyncBu t lmn12l=lmn22]'. Marpnnra
mfl11 @ o6paryaa m MEonoouoPmTe MacE, roETro

E3BtprrrBaf, tpascJlaryom I EEprcrlmf,
.BltXCHf,I, ? rttrt22 CaMO TpaIICJIaqnOIIEf, ,EETCEIII
no oc Orzrywopcma Ha ocra Ozot ocriotuxra
rq)pArurarxa crrcreu& Marpmgrre lmq il u lmn22l
o[pa3rBar BplL3ETa MeX4r .qDcre EaEIOnpecoP€EE
lracs. Orc;tcrBsgto Ba BenocpqAcrBelro cEGP3BaHc

noMexE/ f,M OtrpCAem HyneBrrrle e,leMeEru Eatqlll
Mapm$. flpr noctaame lra Bp63Ka IroMex,S/ f,M,
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Mexanrlxa Ha Ma[r]tttgre

(lτ

Mη

Man

reHc

C菫

lal,]

Ha B

∝

CIICI

c■ac

卿

MaTI

Haw

卿

Ha o

E
IMal

Иe=

.(18)

0
CIICT

C脚
eAHa

MaTp

¨

(19)

H
MaTP

Ｂ
‰̈

(13)

IIpu rpympaxe Ha erreMer ure Ha Marprqara
na [rzr] no Mocrole raxm e [oxa3aHo B (13) c
rryEcrf,Pasa JllErrr, Mox,e aa c€ upeacTaEtr r6E
r4ga (15). B romgcrnxr cnflatr rt c .qraroxiiJt[a
rdallp4a, dlo .uaroHa[ c clclaaes oT ,@e noa
rdarprtru lngll t lngzz'|. Apyrrrt AEe rdarp,rp
lngnl t lngn) ct Eyneln f, Ingnl=lmgrrl,
lylxrprlrlgra mgt ce o6parysa or Herlo,ryccopcErrra
Macf, Ea ,Bsrc [pq,urr xoncna Ha rpanctroprHoro
cpaacrBo, roBro B cJryqai ca nPllerx :a pauu. B
npormer c.ryratr mara erreMeHTa (,1 ,uartoEana Ea

-l,,rpw$ral,r',l.g,t] Ue 6uAar pauurclm MrrPrqara' -ng22l @ o6paryra or Eenorpecope*Irre Mac Ha

.@ere 3am xoJlela Ea TPsrrcloPnroro cPeacTBo.

(14)
[“gll] ["g:,]

[電
"]
[電22〕

Bparxure Ha HenoApecopeurrre Macr{ c
troAlrecopeHara Maca @ e4laxal| 3a BcllqxlI
MOCTOae.

B o6rorrr crysaf, 3a q na 6po[ Mocra Ha

TpaEcrropfiroro cp€acTBo xHepr$oEHaTa MaTprqa

[nt:l ot (4), qp€AcraBclra vper uarpnprre [rrg,l,
Moxc Aa cc IrpetrcraBll BaB Br.ua ( I 5).

[“gll] 〔0]

[01 101

10] [電""]

1.2. Oco6eroetr npf, o6paryaancro f,l
sracrf,qnrrr Mrrlrnqr C ee pe:rncraexrrr rx.[
ltcrSxEqBf, cf,cTellx.

Agarornuo E8 [HepEloxBara rr'rrp ? M,
o6ryr ran Ea q,racr[qf,ara uarpqa C sa
pa3rnelAarraTa MexamllHa cncTcMa [PqacraEeEa
ua rlru'.1. uoxe,ua ce [pcAcraB[ !tsr Bf,Aa

[Cll〕 [C121 [・ 13]

[C2!] 【̀
22〕

[°23]

[°311 [C,2] [`33]

Tyr [c,,;] ca noErrarpmlri Bcrxa or Korrro

o6pasyra cBolrre ruleHoBe B 3itBucuMocr or
cloxxocrra Ha Mexaturunra cncreua (6po[ xa
o[oprrrt Ea rpancrropruoao cp€,[crBo, 6pofi n aua
Ha,[orrLJIEErelIEu noapecopeHn rracn). Marpxuata
C e cln,r€f,prI{ra c[prMo rnaBrrn, ,[fiaroHan, T.e.

rroA MarprflIara 1c,,rl= lc 1,lr .

Paruepa na enacnrwrara Marprrra C e or rrl1a
C [(pp. nn+ n+ p + Qx(pp.nn+ n+ p + d ].
Parncpxocrrnc EA orae,rrrrle flo.Iu{arplrut
rBrpax[anu Marplllara C saBxcrn m 6por ua
mtreIIf,fiT€ Macn ) racTEaqE B c[creMara Ir ce
IIOr'・ aT    "
C″ lpp″″+″]Xレ ″

“

+″
],

3aBИ CIIMocrm● :

σ″レ′″″+"]Xレ ],

′`
5ヽ)

c 1 
jlpp.nn+nlxlql, c221plxlpl, cz {dxlll, caxlnlxlql.
llopaarptqrrc orpa3rBar oco6enocnrre a

BP63rume Me,(,4/ TenaTa B pa3rrexuaHflrT BIiI
MexuI}rIIIu crrcTeMrr l(arm creaBa:

[c22] - no[rrarpnlrl orpasf,Barqa Bp63KI{Te

Mex,4/ [oaPe€oPcHara Maca c saIlo.(pecopeHH Ir

HerlotrpecopeErlre Mac[;
[c1] - nonlarpru& oap:rlma{a lfi.{a Ha

EalEoalrecopeHHTe Mac[;
lc,r), lcti - lo.u{arp}run orpa3rBaq}r

Pa3110Л oЖeHИcTo  Ha MacИ

cnpttMo   MacoBИ■   Цen■ Dp
nOApccopeHa Maca;

Ha   ocHoBHaTa

lc, r), lc t i - no.u..rarpnu orpa3rBaua Bprsxl{re
Mex.ry ga.uro.qPecopeHH n HenoaPecoPenrre Macll,
Tf,tr xaro B c,D^rar HrMa BpL3xIt re ca ITyJIeBH

MaTprnu;

fcrr), lcul - nollr{arprrrsr mpa3.f,Baqa Bp63KI{re
Mex,Qt rroaPccoPeEaTa Maca c EelloapecopeHl{Te
Maaili

[crr] - non'rarpnut cfipa3xBarla BpB3KIrre Ha

HerroApecoPeHrrTe Macn c rroaPecopeHaTa Maca x
narH[Te HepaBuocm (arrurrre rrrqeicrrur).

Bcr<a eAxa or rroEuarpnurre orpa3rBa
xapakr€pulr oco6egogrx Ha Mexasxqxlrre cficreMn
sr pa3Dtex[aHgs Br1[, IresaBHcrrMo m 6por na
crcrleHrTe na cso6otra Ha Kom(perHara ctlcreMara
Kof,ro ce pa3rn€x(aa- B :arxcnrosr or
xoIIIQgrIIIrm c,rD mll, Err(on oT Maxpl{I[fre MoraT

.ua ortra,$rar. Taxa uanpmrrep, aro He ce orqrrra
BJTf,XH[em Ila HenoApecopeH]rrc Maclt \
rroapecopexrrre MaaB, elracrrFrsara Marprrqa c Ha

Mexag[qHaTa cncTeMa oe olncBa caMo oT
no,&{arpluara [c::]. Heftrara panMepxocr e c22

lp)xl{, a nprr rpn crerrexu Ha cro6oqa :a
ocHoBHara rroapecopeHa Maca e [cz] = [3]x[3].

Ako HrMaMe HarnoApecopeHn Mac[ f,Jrn re ca
Ttlp,qo cBa,p3arrB c ocltoBtraTa [oapecopeEa Maca,

E Ma e:reMerrm Korrro .(a o6paryrar Marpr,qara

lc 11) tt rt KaKro H Marpxrlnre [cr:] u [c:r], ornaaar
or Marprruara (16). B To3f, crD ran MacoBara
varpnqa nprlo6rna strIa

66
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3a pasueryau[f,T BnI Mexagrrlrnrr cncreMrr B
trlfipu,{{rra C cauo Ane [c1;] n fcti, br Aeserre noA
MarPwurre ca HyneBf,. flpoUeca Ha aBToMamFrrro
rEEepf,paEe Il 3arEJrBaHe Ha eJracTErrHaTa MaTpnIa
C wnorra Marpmurre fc t i, fc t zl, lc z i, fc z t), l" r rl, u
fcnl, Aa ce pa3Aenf,r Ha rre4uarprn1rr. Eneuerrrrre
Ha Bc.Elca etrHa or MarprrIurre [cnl n fcg) ce clcrof,r
oT [apaMeTPIr carr[o Ha cAxa o'r Macnre or
cf,creMara (oncrrwrocr, Koopluxarrr Ha
e,IacTrsHocTrre a f,a METCOBIITe IIeErpoBe Ha
Ea.qgoApecopeHrrre nacn). C lc") ca o6osuasemr
MaTpruunre B Kormo @ cBAbpxar napar{efpu Ea
EagroApecopeHrne Mac[, a c [cg] Te3[ B ro[To oe
cDl,bpxaT rrapaMsrpn Ha He[oApecopeHrrTe MacE R
Ea\oKarIBaEeTo Ha noApecopenara uaca. ."

lnagrrmara MarpEIa lcll sa cu!vryrar, xoraro
fivinMe eEa qeflrpno[opBa Ha.qroApecopeHa Maca
ueEla eEoo[opH4 EMa BqAa

(1め

2(ccll+Cc12)

0

2sc、lall tt ca12α12)

0

Or (18) ce Brrx/Ia, se rapaMef,pnre or
c[creMaTa 3arpaleEll C nyHrcmpaHa JIrrHrIf, ca c
etrrlaxSl{ Irf,pBn qlexcE, rocTo noKiItB4 rle ca oT
eEra rr cBEa Maca. PagAerega rro ro3u rraqrrH
Marprqa [ctil Moxe xa ce pa3rnex.qa Karo
.rutaFoHaJrrla Maf,Pqa oT Brya:

c pa3MepHocr [pplx[ppl 3a MHorq)nopnnre

ISllonpecopeHrr Macrr B AareHnfl cn}^rar [3]x[3] u
[l]x[l]a e4xoonopnr{re uaor. C cn,., e o6osnavena
rroA Marprnryrre na i-* Ha4rroApecopena Maca
(rrtroro E rrr e4roonopna).

O6o6qerurrr 3amrc Ea [oAMarprrr[rre cfli,; HMZL
elurra or [ocoqegrrre no Aony r[opuu B
3aBECI{MocT oT mBa Aal[c- e e/uoonopHa IfirI
MHonoo[opHa HaA[oApecopeHaTa Maca.

flpu i 3 nn MarprtrIara npueMa BHAa

flol Marprfiurre Ba MHonoMacoBrme
Ha4recopeHll Macn nMaT Br{I aHarlorEqeH Ha
Marpurlara rra rroAlrccopexrme uacn xoraro e 6eg
HenoApecoperur n HaAIlecopeHH Maclr xaKlo e
roxilnua r [Kyrvea u ap.2003]..{oxaro E rexa Ha
eAHoonopuure MacH [peAsraBJuaa xoeQruuerrra
rrM Ha enacTrFurocT Ha eJracTrFrHaTa Bp63Ka c
noAlrecopeHara Maca cc,r. B noAMaDEIara rla
MHOro onopErITe lraAlrecoperrH Macu ca lxtrrorBBaHlI
cnelurETe o6sxasemrx:

nci [oJIoBIrHara or oltoprTe Ha i*
MHonoo[oPHa HaAEOApecopeHa Maca;

ai1 - pa3cTOxEue ot MacoBrrf, IIGITTEp na i--
Ea,qroApecopeHa Mac4 Ao rEpBara [r onopa no
Ha4nrrcrata oc X;

b11 - pasCtr:ofiElte ot MacoBIL qeHTEp xa i*
H4AnoApecopeHa Mac4 AO rt}pBara H onopa IIo
Hanpevuara oc Y;

cti.nct - pa3crof,Hrre or MacoBlrf, qeHTtp Ha i-mr
HqAnoApecopeHa Mac4 Ao nocne.urara Il onopa no
n44lrrcrara oc X;

b,.*,- pa3cf,oxHlre or M,rcoBrrx rIeHTLp ga i*
HaIIIOAPeCOpeHa Macar Ao noc,Ie.r[laTa rr onopa no
nanpevxara oc Y;

cci.t - xoeQragerrr Ha eJracTr$rHocT rra rrbpBH,
elracrrleH erleMelrr or i* Ha,ryoApecopeHa Maca;

cclnct roe{nuelrr Ea erlacrl[trIocf, Ha
[ocIIqAHH, eJlacrrgeB eJIeMeIrr or i-"Gr
HaApecopeHa Maca;

Eaacrrulara Marprrqa fcpf za cfiyrraa Koraro
HMitMe eAHa qerupll olopHa rraluro4pecopeHa Maca
Lrefrta eAHo onopH4 I/MABUAA

-2(ccll+CC12)

0

~εε12α12)

り　「

＋
　
　
　
＋

　̈

０

　

一　

―

ト

甲　　け七

』‐^‐４」一喝
竹́
¨

ｎ
り
　
　
　
　
ａ

２

ｒ

ｌ

ｌ

ｌ

ｌ

ｌ

ト

ー

」

(1メЦ

Han_
MaTPnaTa

(20)

rca′ fcntrl
[cnztl {cnrrl

o6qo sa rzr+n Ha,froApecopegrr Macu
{c1l vroxe pce npeAcf,aBrr 868 BnAa:

[cnttj [Ol

[0] 〔0〕

[0] [0]

[0] [″""+.m+"]

Brqna ce, qe rf, Moxe Aa c€ up€Acf,aBrr BaB BEA
EB .uraronamra Maf,prqa c pa3Mep [nn+n1y1*rar1.
'tIeIIOBeTe Orr ,,{rarollaJla IIa ROmO Ca nos.raTplilu
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ICEACTO ey1 Ll Qt2 ca pa3CTOf,HHf,Ta (Ir MaGOBIIX

rIeHTrp Ha rfl,lom Ha TC Ao MaooBEr IIeIrrLP Ea l-
^ n 2F lraEloApecopegf, Mac[ no H4ArtExIIara

oc X, a €yt ll €yz pa3cronurra o|r MaooBILf, IIeErbp
Ha rxngro na TC Ao MaooBRr IICHTEp sa l..|d n 2-p xa,qlo4lccopcxu MacB rto Hanpeqnara oc Y;

Enacrrqmra Mary[ua C c cnrerprma ctrprMo

-DraBxrrr.qtranona[ orroBa cneAB4 vJ [cy] :lcnf .

Marpruata (22) uoxe Aa ce pa3rnexAa xaro
Marpuq! Berrop crta6 (23) erleMemrre Ira xorno
caADe rroEr{arPf,IE.

Q3)

flos uarprrugra lcn rl orpa3f,Ba

a parnonoxexnero Ha      MHo「ooΠOpHIFre

HAErOApeCOpeMre Macf, cIIptMo MacoBlrt IIeEGp
ocHoBEArA rroApecoPeHa Maca' a Ha

emoonoplurre or rIoA MaryBr1ara lrn rl. Te

otrp€Aelnr BEIIa Ha troE.{arprrrurTe lcnt**,*tl B

3aDlICf,MOCr OT Bqla lra HaEIoApccoPeIraTa Maca.

PasrurcaEat oe caMo tro ttaPBHt I&AeKca Ha

Marpulume lcnt**n.tl f, Ba crleMetmme B Her,

rorro orroBapr Ha IlopeAHIrtT EoMep sa
EqIIroAPecoPcEara Macra, rofTo oe ouIrcBS oT

AaAeEaTaMmpf,ua
Haf, - o6rqo sa n+ru, HaAIIoAPecoPeHIr MacE

Marpqaf,a [clz] rrroxe,qa ae npeAcf,aBn BaB Blrra

cf,i,n+*+t =l-r",,, cct,rey 
"",,rrr,1,

KEACTO 9; cl pa3CTOXIIIIfiO OT MaOOBI{, qeIITtp

Ea rrrroro xa TC .IIO MacoBttf, qeIITlp na i*
E4EOIpCCOPeIIa Maca no Hq[nDxsara oc X, a eri e

pa3crofficro or MaooBlrt qenTap Harf,rloro xa TC

Ao MacoBlrf, qenrrp na i* Ha[rloApecopexa Maca

no naupewara oc Y.
U"iprur." Ha enacTmlocf, [c,r] = [ca1]r, rorro

o[pa3f,Ba BaJIIFITTeTO Ha npxxa erlacTlrEra BpBra
Me:r(41 HaAIIoApecopeH[ H EcrloAlreooPeEme Mac[,
e ryneBa ,t pa?meI(AaIIIIxT DnA MeXaHFIrru

cf,creMrr. Tora e pesyrrrdr or sDcactBl{ero Ea

TaxEEa BpEsEr.

Elracrrsuaaa MarpIrIIa lcril n cJr)rsaf, Koraro
uMaMe GEa qcf,IlplIoflopEa Ba,utoApccopeHa Maca

E eIEa eEoonopH4 Ha EyOcHo rpaEcnoprHo
cpcAc?Bo wt,,aBt,Il

exL -

2(c,, +i,r)+
2(ccp+ccp)+
cczt

2ey(ccn +cc,r)+

e,2CCzt

2(cnar+"rrar)+

{ccr1(ei1+o,r)+
ccrr(err+a,r)+

.CC21€12

floprratp[Irsra c22 c ttcErpaJIIIa 3a MsTplrqara
rra srlscrf,qrocr C t c cuMcf,prqaa crtpxMo
maBgf,r .uaroxaJr" Tr orpaerna BPa3xma McxN/
mIemrIrTG uacu Ba ctlcTcMaT4 XOIITO Ca

BctrocpcAsrBcxo cBap3am c Ear. Erracmmilrc
roHcrarrTlr Ha rJrMnre, xorEro IrMaMe

HCnOIpCCOPGEf, ,,AC,I UOp8.U mCLCTBngTO Ha

rryfra BpBra c trolPcgopoHara M8c8 HG ) IacrBar B

uarpruara [c22].
Tril sro rf, ne Moxe ra cc Pasrcrm Ea nol

MATpETIf, trpq[craBrHerc z, n9cpelcTBox _noA

Maf,p,nlmc lcnl warrrna [c, ] = LJ,,*,*,.-**, ].
Mmpuara lcrrl o/rpatas Brlf,rnf,ero Ha

oraqBarrem E6pq,, ucxaEf,llBara cllcreMa
Pasrropat n oe orrpsAcru m 6pon Ea MocrcBsre Ha

TpancrroprHoro cpeAcrBo. Enasruuara MailPrtrIE

[crr] 3a crr1 tar roraro EMaMc rlByocxo
TpsHcnopmrc c?qAcrBo xM8 BqIa (27). Bq[lt Ha

MaTprrIISTA e 38 Cfiytl8f, roraro llxaMe He3aBrlcrrMo

oraqBarre Ha (yrAerlHnTe MogmBc, Karoo G rrora3aHo
na rlnr.l.
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Ha msn 6asa Moxeu Aa 3aIIEtreM o6o6qerurr
BIII Ha MaxpqEra cni.a+1sr+t sa i'- MHonoonoPHa

Ha,qnoApccopega Maca c cni nt 6pofi elacrrvmr
crreuerrrr, rcaro npf, i S nn Marplqara [plreMa
BqAA

(25)

Cborlaxo o6o6rqemrt BrIA Ha Marprrqata
cnln+p+! ga i'* eEootropEa Ha.qlolpecopeHa Maca

trpu i > nn Marp4,ara uprreuaButra.
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. (27) cr, =

~C川   ~%l l ―ら2  ~ε′2
ε″la  ―ε月ら| ら2ち  ~ら 2ら2

-c,r4t -c,rd, I -c.ra, -c,

ICTAeTO ca e roe{IrryieE,ra Ea eIIaCf,IFIIIOCT Ha
pccoprre Ha rrpclurme ro,Ie,la; c,2 e xoe{rugerra
Ha erracTrrrHocT rra pecoprnE Ha3a[urTe f,orlelai a1
tl dz Q PTIICTof,IIItma or MacOBf,f, qeETEp Ha
Tlnoro Ha TC Ao MaooBarl qerrrtp Ha l-ra'nz.F
EcEoAIrccoPeEu MacII tro EaIIrrBEara ocX|' bt n bz
pa3cf,oslllm, oT MaooBEf qeHTtp IIaTTJIOTO ga TC
tro MaooBf,I qeEIAp Ea l-'ar n 2F
EenoApeoopenrr Macu no EatrpeEraTa oc Y.

Parcaomurrra d1 t d2 ce BeMar crc 3rraxa
onpqle,leE m ft)JroxeElleTo f,M cnpf,Mo EynaTa Ea
roopmaTrrara cncDeMa axyz. B "xorugcrrrrr

1*rap na Qrr.l. a1 G c rroJroxErrarrGE 3Earq a axo
trpIIeMeM dt = d2, Tg d2 G C CpEaTerIeII 3Ha,K.
Orpruarenunrr 3nar rla rrfiof, or rrq[lnxolnre
pa3cToxErrrra a o[peAcrrx npoMf,Ea IIa 3rraf,a
qrreMeETrme na Marpqaa lcnl t E3pa3IlTe rra
romo w.ilBA pa3cTorrmem 4 C mpqargrreE
3Bar. Pagctonrnra b e B3eMaT BEIram c
UOIOXTTTE'ICH 3IIAK.

B (27) ca BrfrA4 qe B erreMerrrnre rra
MaryEIaf,a [crrJ sarpaAerr c [yrrrnrpana ,r[Hrr.f,
)rsacrBar trapaMgTpE oT cncreMaTa c eIIIaI(BIf
ItSpBB xIIAeXCn, roilo [oKa3Ba, qc ca oT eEIa E
cBqa Mac,a. PalAelena tro To3tr Haqrm MarpEIa
[ca] uoxe Aa ce pa3rnex4a Kdro MilpEa Berrop
WA(28) erreMermme Ha rorro ca,qpe nonffifipurg.

^ flog Marprrrlra lcryrl orrpa3f,Ba Bprsrcrrc

xry ocEoBsara mApeoopeEa Maca c
nelloAlrecopcEme MacII Ea npeEmr Mocr (Mocr c
EAexc eIEo), a BpL3xnTe Ha 3atrErrf MocT oT noA
Maryqara lc\rl. Ha rp<na 6asa cc ottpeAcrrf,

BEIA Ea IIOI Ma:rPf,I[IfIE lcfi^*r*t,*,nrr*/, fD[cf,O
rrpoxsrJrf,Baf,s j = l, 2, 3, ... g. Tr oqpeAerr
tropqlrum Hoxcp Ea uocra B8 TpsEcnOpEHmo
cPqlsrBo.

I{aI - o6rqo sa g Ha 6po[ Hcnolpecopcxrr Macrr
usrpEaTa [c23J uoxc .Qa cc [pqAcraBrr 868 BEAa
(29) uocpegcnBoM ror uarpngm€ [cn].

IIa tarr 6asa uoxex Aa 3arrxneM o6o6qerurr
BqA Ea Marp4ara fcfi6q1,11s1,a*t,il sa j* Mocf, Ea
IPaACtrOprrBoTo cpeAsrBo u8TpEsTa rrptleMa BnIa

Cxeuarurau[g Ha lr

(30)

rcf,Aero c,, e xoeQnlrenra rra e[acrrmoct Ha
pecoprrre Ha KoreJra or j''rr Mocr; e e
prucrorHuero trr MacoBr{r qerrrbp Ea rrJtoro na TC
Ao MacoBu, rIeHTrp Ha j'- Eenolpecopena Maca
rro H4urlxHam oc X; E, c parcronureTo or
MaooDEf, qenTtp Ha rrJroro sa TC .qo MacoBE
qenrap Ha j''nr He[oAlr€oopena Maca rro
narryevxara oc Y.

Marpuara [cr] r'roxe .qa ce pa3rner(Aa ram
IEANOIIAJDIA MATPEA OT BIIIA
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(31)
lcnri Icn.t1
lcntrl lcnssl

(28)

flol uarprqara lcr*l otpa3f,Ea Bpb3rorre Ha

HenoApeoopeHrrre Mac[ Ha rrpqAEru uocr (uocr c
IqAcxc cltno) c ocroBEara troApecopexa Maca r c
nalAcilctenrra or rrtrrrrrre EepaBxoc[r. c a
BpE3rsrT€ Ha 3qErn t Mocr oT troA MArpurlsTa

lcnu|. [Ia rp<xa 6aga ce onperem BrrAa Ba rroA

Malplllurre lcfl-. a, t,l,m*n, t *i.
Haf, - o6qo n q ra6poil xeuogpoooperrf, Macn

Marprrlara [c31] rroxe Aa cc rrpelcraBn D6B Bf,qa
(32) nocpercraoM rroA rrrarprugrrc [cn].

fla mru 6asa rroxerr.qa 3a[Erer. o6o6Eemrm
BrrA Ba uarpqara fcn-,r*1,1,^*a*t,) 3tj- uocr
IIa TPallcrropmom cpqlsrBo utrpqsTa [prreMa
B4IIA

(33) cn,,**r*,a+,*t+l =ft, 
*0", 

" r,ro* ",.,).
3a uorararara pa3Mcpnosr Ea rrolprarprrl[rrc

MOratr.qa oe llerrPerfT c,tqElnTe patrcxemlf. Tyx
m e 6pot Ea MocroBcnc. B cJrfrqalt Ea oocM oropns
rpa[fioprrEa uarrrf,Ea q = 8. I{EEcrcrr n orpa3rBa
xlgrElrc troA BrrIIr rrrrg qArulIEf, AOIIEIIInTq,IEX
tro[IrecoPoEE r,acr. 3a roErQsrEf,f, crr)rsaf, Totr c
n=1, a rnqAcrcrT nz otrpasrrBs ErcTrnr noA
BEf,rlTAf,C MBOnO OtrOpm lraApccopcHrr MacrL B

cJr) nr ntrl s Macara c qcmrprr o[opxa-

(29) lcn-,,+1,6+a+2f
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lCfi6*2r2,6ta*) [0]

[0] [0]

[0] lcfl*r r* t * r1u+;+1.p]

(32)



 ́MexaHИ Кa Ha MaШИHИTe
一

、    MaTpЩ aTa     oTpa3Я Balna     HёJIHHc― C

cЪHpo― JIcHHI B Ce pa3BHBa Πo事awHa noKa3aH

3a MaTPnaTa Ha CЛ acT-0し 1la.    .(

3.38КЛЮЧeEEC

LBЪ pШeHHrr  aHaJIH3  Ha CrpyttaTa Ha

me…
・
鴫 C― HaTa И M岬 岬 ‐ Ha

HCJEEHC―      CЪnPCTHBJIcHHI,     ΠOKa3Ba

33MOXHO-3a TЪ pceHc Ha aHaЛИTИЧHИ Bp嘔8KИ

MeЖコy Telc―  incHoBc. Te3И  Bp3KИ  AaBaT

BL3MOX30Cr 3a aBTOMan3HpaHC Ha npoЦ eca Πa

“

口閾副肛C Ha MexaHo ― MaTcMa…  MOAm

御 Eфepem― e ypaBHcHHI),HC06xoID.043a

OΠHCBaH¨ Ha cmIKЛ aC ДИHaMHЧHH cИ meMИ .
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FORMAL INVESTIGATION THE DYNAMIC COMFORT FOR SIGLE

VEEICLES WTIII TWO, THREE AI\[D MORE DRTyING @RMr9 AXLES,
ALL SI'PEhIDED MASSES ACCOI.'NT

PART I

LiIoKUNCIIEV KrasimirNEDELCHEV

LkunchevtOnr-sofia.be Krasined@Ju-sofiabq

Dept. Engines, Automobiles and Transpor! Technical University - sofia 1000' BI{LGARIA
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In the paper se studied one class of vehicle tetport u1it1. The equation of motion this rr tit can

describedwithsystem;i;^,t,equationii*"w+BQ+.Cq=F(,).Hereisdonestnrcturaloulysesonthe
elements of the matrices M, B @td C. The analysis proofs ualyical dependents.among the elements of the

matrices. This dependents dives possibility to'creie aigorithm for obtaining the diferential equations of

motion without using Lagrange's method.

70

■

ヽ
●

ｍ

即

脚

即

Ю

ｍ
　

０

肛

順

釧

Ⅸ

理

ｅ
Ｚ

Ｈａ
“

田

理

　

Ｋ

田

朗


