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Onpegenena o[acnocr sa KocMr,rqecKare anapartr npee Bpe-
MeTO Ha rroJreTa EM rrpeAcTaBLsBaT MeTeoptrTHE qaCTHqtr C pa3ntrrrHa cKopocT tr
roJIeMEHa, rrpeAn3BtrKBarrlu epmur tr MecrHrr pa3pyrrrenns Ea KoHcrpyxunrra u o6-
rrrr.rBKaTa Ha ailapaTa.

Mereoprarzre (r'rereopnre) ce gelrr Ha ABa KJraca: MereopnTHtr rrororlu n e\v-
HtrrIHu Mereopr{TE []. ,{oxaro op6zrure u lapaMerpnre Ha ABuxeHEe Ha HrKoE or
Tffi. CA E3BeCTHrr r{ rrO3BOJrrBaT rrporHosEpaHe, cpeqaTa c ApyrE e clyrafina u no
Ta3r{ nprnqnHa orracua 3a eJreMenTr{re u QynxquoHupaHero Ha KocMtrqecKufl,ailapar.
,{uanaeonrr Ha cKopocrrrre Ha ABnxenue Ea Mereopurnure reJra e B paMKtrTe Ha
ll-73 km/s, rexnrre Macrr ce ABuxar B rpaHnqtrre Ha l0-rr - 10, g fl,2l. lartuqn,
rrocraBenrr Ha KocMrrqecKvanaparn ca pertrcrprparrny4apnnarera c Maca l0-7 -l0-'r g [2].

flo ctcras MereopurHuire reJra ca KaMeHHE tr xeJre3Etr. flnrrnocrra Ha KaMeH-
HETe Mereopnru e 0,5-3 glcrn3, Ha xeJre3ur{re - 0,5-7,8 g/cm3. gucnoro Ha Mere-
opr{THr{Te TeJra B rroToK ce yBelErraBa c HaMaJrrBaEeTo Ha TrxHaTa Maca m - npn-
MepHo o6parno rponopquoHarrHo na m2 lll.

Jla6oparopHara rlpoBepKa Ha xr{3Hecroco6nocrra Ha eJreMeHTnre Ha KocMr.r-
qecKus aflapar e Bb3JIoxeHa rrpe3 o6crpelnane c eAuHtrrrrrrzwrvt c rroroK or nceBAo-
MereoprrrHu rracrr,rrln. Tosu npoqec Moxe reoperurrxo Aa ce onrlrue tr eKc[epr{MeH-
TaJrHo Aa ce Br3npor{sBeAe upu r}opunpanero Ha KyMynarr.rBHa crpy-s. BrsMox-
Hocrra 3a qeJreHaco.reHo t[oprvrupaHe Ha KoMnaxrHtr KyMynartrBHtr eJreMeHTu, yrMu!-

Ttrpaqu eAuHElrHr{ MereopnrHn qacrnrltr, e pa3rJreAana n [3, 4]. Onpe"qereH RHTe-
pec npeAcTaBJlflBa TeopeTuqHoTo orrEcaHrre na QopvupaHeTo Ha rroToK oT trceBAo-
MereoptrTHrr qacrtrqu cbc 3aAaAeHlr cKopocTHrn xapaKTeptrcTr{Kl{ Ha HaqaloTo tr
Kpas Ha uoroKa. B la6oparopntr ycnoBtrr raxoBa ABux(eHEe Moxe Aa ce uMurupa

138



@nr. I vt- F(x)
.v, = O (x)

/r=Q(x)
!o: f 6)

or p&lKacBarrla ce BI{coKorpaAEeHTHa KyruynarEBHL crpys.. I{enenacoueHoTo E3cIeA-
Balre Ha Sopuupanero n pa3BtrTEero Ha BucoxorpaAneFlTilns, trceBAorroroK EstrcKBa
HAJIIIII}IETO HA 3ABtrCRMOCT MEXAY IPAANEIJTA HA CKOPOCTtrTE EA OTAEJIHETC MY CACTU-
qu B nepnoAa Ha T.DOroTo o6pa3yBaHe E reoMoTpssTaFiaKyMyJraTnBHnssaps.A,KofiTo
ro OopMirpa. 3a nonyranaxe Ha raKaBa 3aBuctrMocr e yAo6no Aa ce E3trbn3Ba MoAeJrbr
Ha OpreEKo, Ha 6a3arana xxApoAEHaMFrHara reopn Ha r(yMynaqvrsra I5l.

(Dopunpanero Ea BtrcoKorpaAEeHTHa K5fiuynartrBr.a crpys or Kyrlq/JrarnBeu sa-
psA lpeAnoJlara rr3noJr3Banero Ha neua B 3apcAa, E3xptrBflBarrla Qponra Ha Aero-
IraquoHHara BbJIIra tr npoMeH-srqa \r'blra Ha rroAxoAa i rru K)rMyJrartrBHara o6nr-
qotsKa. Ilsnorgnasero Ha BucoKonrrl'epo4nrr croMaEE E KepaMtrKa 3a MarepuaJr Ha
odluqonrara orroBaps Ha u3trcrBanero ga onpeAeneHara rurbrHocr Ha qacrtrquTe
or nceBAoMereopnTnus noroK - 0,5-7,8 Elcmt,

3a uscnegname Ha rfopuupanero rra BtrcoKorpaAEeETeH [ceBAoMereoptrTen
noroK or rlacrtrIltr e yAo6no Aa ce tr3noJr3Ba cxeMara Ea KyrvrynartrBen 3aprA, rroxa-
saHa Ha <!nr. l.

feouerpuvHlrre xapaKTeprrcrtrKu Ha K5rluynarriunr.s gap.sA ca otrtrcanu Erpe3

o6pasynaqure Ha noBbpxHocrnTe Ha Kopuyca Hasaps4a,Ha qa{yJraruBnara o6rm-
qoBKa, cborBerno Qynrqnure: y-F(x),y2:O(x),./3:g(x), yo:flx) u paAvyca Ha Jre-
Irlara'rn. flpu saga4eHrr MexaHnqnn n rel MoAuHaMuqHrr xapaxreptrcrtrKE Ha c'bc-
TaBHETe eJIeMeIrTtr Ea KyMyJraTnBHus 3AVS,A, KaKTO rr trsECKBaHeTO 3a HenpeKboHa-
Tocr Ha Qynxqunre lr rexntrTe rrporrgBoAuu B paSrnexAaEnfl ) racrbK or sapx4a 0-
rEI, no cxeuara Morar Aa ce EatrpaB.sr creAHETe p&tcbxAeHr.rc.

,{eroaaqnoHHara BbJrHa, pa3trpocrpaHcBaula ce no Macara or B3pEBHoro Be-
IrlecrBo Ha K5[uynarilBrns.3apsA tr usKpuBcBarrla ce or Jrerrlara BbB BpeMe /:0, goc-
TEra Bbpxa Ha KyrlfynarnBnara o6nuqonxa u BbB BpeMe />0 ce peirrpocrpancBa KGM
ocHoBara na o6rnrlosKara cbc cropocrD tr E3KptrB-sBaHe Ha trocoKara, ol'iv.canaE;a
Qur. I c orcerrKure KA, KB.

Pa:rnex,qa ce eJreMeETapHa rracr or r(yrvryJrarnBnis,3ap.sA c AGJrxnHa dx, sar-
BOpeHa MexAy ABe nJrocKocTrr, treprreHAtrKyrspHn Ea ocTa Ha cEMerprrs. Ha 3aps,Aa

- sur. 2.flpeuunanafixu rpes rorrKa A n pagualno 4eQopunpafiru KyMyJraruBrra-
ra o6rurqonxa, AeronarltrorrnaraiBbJrHa Aocrrrra Ao roqKa B, 3a rona BpeMe dt:dxl
D loqxa A usnrpurna ABrrxenne

(1) ay :w,(x)at :W,@)+

E ce HaMtrpa or ocra Ox ua pascrosHrre
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wo+ dwr

Qur,2

l(x)+dl(x)

(3)

3a rona BpeMe rorrKa B ce [peMecrBa KbM ocra Ox cbc cxopocr
W o@) 

+ dW o@), nslz.vtnaBafiKu IIbr

(2) n :,f(") - dy : f(.)-w,(41.
Ilpneva ce, qe cKopocrra He 3aBtrcn or BpeMero Ece sBsBa Qynxqnr caMo Ha

KoopAtrHaTara x. Torasa pa3cro-sHnero.R roqxa A rqe nsuzne sa npeue .T

,:ffi=h?e)-w,(4+1.

(4)

tr ce HaMr{pa Ha piltcrol^rme Lror ocra Ox
(5) r, =17@\+ df(x\l- r,., L" . / v \ lJ

CneAonarerno 3a brlJra Ha cxJrorrBage ct, Ha eJreMeHTa dx uoxe ra ce gatrrue

(6) e"(") =?=
dx

trocJreAEoro )paBHeEEe Ao6una cJIeAHntr BtrA:Cneg npeo6pa3yBanut

(7)

(8)

B Koero cKopocrra rapaAnanrna leQoprvraqu Ha eJreMeHTapHara gacr or Kyrrlyna-
Tr{BHara o6nuqosra Wo@) e cBbpgaxa cbc cxopocrra na o6pasyBarrlara ce eJreMeE-
TapHa qacT oT KyMynaTuBEara crpys. cbc cboTEorxeHEeTo

w,(*) = w,("),s I = ry l#[r - a, iin ]"(x)1,

rcrAejro K, e roeiluqrrenT Ha cxoAEMocr or - roeQuqnenT Ea nsauvo4eficrnze:
AerorraqtroHna BTrre'a - o6rnqorra;
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f(r) - brbJl Ha Ilo,ryoAarla AeroxalltroHgara BaJrEa rrrvr o6pasyBarrlara Bbgmnara
rroBbpxuocr Ha KyMynarnBnara o6nnqonxa:

r(")=; *"rH "-r[;9)
Torana tr3pa3br 3a onpeAeJrrHe Ea brbJra Ha cxJrorrBane rrptreMa BtrAa

flonaraue

Qz) 
"(*)= ;6ffi " , 

n(') =r-ersini,(x)

u orqnrafirn,ue ar<0,248, nspasrnaMe ranreucarla'brlonra E TaHrenca Ea noJroBu-
n,ara Ha 5r6Jra Ha cxJronBaEe rrpes Qoprvryla (8): Torana u3pa:tbr (l l) uoxe 4a ce

KbAeTO

(r4)

(t t)

3atrnlre B cIeAH[s Btr]I:

(1 3)

(10)

_ drE) _ /(t- d. -4tr(,'x4-

(l s)

"l# "or,o) . n{ (')49G)l . #' oh(-)

$rg;o)'p(")'^t"))=ffiry
, uGn) mG) a('n) ar(")- aF@ a. -aG) e '

3a onpocr.rBaHe Ha trspasa (14) nolaraue

t4l



s(")= (o,**f +("" - *@)f = *'
u 3antrcBaMe Qopuyna (14) n crelutrcBtrAl

(16)

' nux nauun [3]:

(17)

(1 8)

"(;),,(," -rG) lt-_
-2'tb(

'(")',("0 
*") a,et (') a,pS)

dx" dx

+

,FO

* l*G).-
tu

'@

'(;)",(a *"f

@ynxquxra Ha aICTEBEaTA,MLua Ea nsptrBnoro teulecrBp ce nspa3rna rro cneA-

+(a(x)a(x) + r(")r(")* . B@Y@)+

KbAero A(x),B(x),C(x),a(x), b(x),c(x),d(x),e(x),3(x) ca cnoxnu ipynrqnz' KotrTo
He CbAbpxaT npotr3BoAntr or QynxquuTe, otrECBaIIItr regMeTpntTa Hax)rMynaTtrB-

""s 
sapi4. Ilocias.slre ypanndnne (16) I (17) n (13) E crleA u3Becrua o6pa6orra ce

noJrrraBa cJIeAHoTO ypaBHeEne:

lr(,)"(")"(">(") - rf 9 . # [nt'l"t"i

+ = A@Y@\+. (4(")a("). c(")"(")#

" 
(a(x)0(x) + c(x)s(x)) +
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'(")",G"

,Fo-

+/(,)E("I t@Y@).c(")'(")l # . f @F @V@y@)

h(")*ffi=o

para rrpotrsBoAna. 3a sucoxocropocrHn crpyn

6orxa ce flonyrraBa

Vpannennero,tr HeroBoro pemeHue ce ycnoxHsBar or EaJrnqtrero Ha BTopa
rIpoE3BoAHa or Qynrqnnra, orncBailIa BauruEara troBtpxnocr Ea KyrvryJrarnumara
oSnuqosxa. flopagz qecro cpeuaHr.s cnyrafi B [paKTrrKara Ha rtonurrna K)rMyna-
TtrBHa o6ruqosra, Koero e rexnoJrortrrrno E3roAHo, e y,4o6no 3alryntBaHero Ha BTo-

,*(*)* :l.Torasa cner o6pa-

(le) Ir@F@n(")"G) -'l+ .ffi tt't.pt"l

"(4)r(,)..(')"(').'
q(r - *G)Xq .')'I *G)--"('re-)-T

. ffi [*)' ] 
. r @)n("),le@Y@) *'(")'(") #

+ y (x) n (x)t@y3)+- I " 
("h (").

1- 
"G)n'(")

,'GhG)

Vpannenue (19) e aeQepexqtraJrno ypaBneuue or ntpBn peA tr Espa3cBa Bpbs-
KaTa Mex,qy cKopocTTa Ea KyMyJraTnBHaTa cTpyc E reoMeTpuqHtrTe xapaKTepucTtr-
KE Ha KJ lynaruBnns saps4, or rofiro rr ce $opuupa, a EMeHEo: o6pasyraqvrer.a
BGHrrrHaTa tr BarperuHaTa noBbpxHocT Ha Koplyca Ea KyMynaTuBF'ufl 3aps4 n Ha
BbHrrrnara r.r Bbrperxnara rroBbpxnocr Ha KJM/Jrarr(BHara o6nnqonra. flpu rr3Becr-
Htr EaqarrHtr ycIoBE.s tr orpaHnrreHtrs ypaBHeHtreTo e tr3xoAHo 3a pelraBaHe Ha 3aAa-
qaralaa Korun 3a KoMeHTupaHv,s cnyuafi.

,FO

,+-9"a

-0.
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(20)

Peruarafiru ypaBEenue (19), ornocno cKopocrra ce [oflyrraBa B3xoAHo ypaBne-
Hue 3a olpeAensEe Ha rpaABeETa Ea cKopocTTa

,[ eel 9,ffi ] 
w: @) *r(4r 

\F-,(" )q t')

.g#['e,,ffi-,("f=
KbAero [(x) e Qynrquc Ha reoMerpnsra Ha 3aprAa, HeBrurroqBarrla cKopocrra Karo
trapaMeTbp.

3aAasanero Ha BtrcoK rpaAuenT (rpann.rex sa eracrurruure cnoficrna Ea Mare-
pr'alra na o6rnqonxara) na Kyrv$/naruBuara crpys tro q.ffrara ir 4rnxrna EJrtr caMo
Ha orrpeAeneHn ]Fracrbqu, rrpn peuraBaHero r,agapaqaraB eAtrH or trerre fi napnan-
Ta - oTHOCHa rpaAtreETa, rro3BoJrrBa qeneHacoqeHo HaKbcBaHe Ha cTpytTa Ea ene-
MeHTapHtr qacrrrrlu c palJrrrqntr cxopocrtr n Mactr" flocne4noro B pesynrar Qopun-
pa troroK oT trceBAoMeTeoprrTHu rracTtrqtr c tr3BecrHn HaqaJrHE ycnoB[s Ha ABuxe-
HUE HA IIACTEqHTE QT IIOTOICA.

Peruenr,rero Ha ypaBneuuero B Apyrnre.rrernpr r,apnarTa - ornocno o6pasy-
Barrlrrre Ha reoMerpFrHrrre troB6pxHocrtr, tro3BoJrrBa E3cneABaEe HaBn''aH'ytero Ea
reoMerpn.srana3aps,Aa E rpaAEeHTa na Qoplaupanrs or Hero rroroK or trceBAoMe-
Teopr{Tnn qacruqrl u Aeficrnuero rrM Bbpxy eJreMeHTE or KocMuqecKtrTe arraparu B

raOoparopnn ycnoBtr.s.
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qclq,rr eEreqc oql?lnurnc orll Jo sreleruerad cplouroeE eql puu 1e[ eql go fcuegperE
eq1tug4q1 'uoglenbe u? peul?lqo uoeq ssq ereql'leporu o{uelr6 eql uo peseq'selcyl
-red eluoelauopnesd go ruso4s ? Jo uolpuuoJ Jo ssecoJd eq1 uo fpn6 eq1 rog
'1ef e41e1ntunc 1uopa.6-qfiq Eunqds ?Jo uop€rrrroJ oql 1e fllelueuuedxe pefelder pue
fll?clleroaqt peugep eq u?c u?erls sF[L'solclU?d elFoeleuopnasdgo rrr?erls e qllrr
erg Jo su?eru fq elqlssod q f1111qep slueuoduroc gerceceds eqlJo lset froleroqel
eq1 'Eugeloc pu? uo.rpnJpuoc gercecuds eq1q seteuep I?coI pus uolsoJe esn?c
selcpged eseql 'suoFuorulp snolJ?A go selcpred elrJoeleur ruo4; ecuds u1 uopuredo
rpqt Eupnp slgercocuds eqt roJ reEuup elrugep ? sl ereql
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