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J,I. . NEPMHTAHA

OB OUEHKE TOqHOCTH ONPEJIETEH q NAPAMETPOB
SJrJrHrICA, AnnPOKC14MllPyIOUIEfO TT30EpAXEHItE
TOPN3OHTA HA KOCMUqECKOM CHIIMKE NJIAHETbI

IIo KocMnqecKuM cHIlMKaM ruHrifl BuAxMoro rop!3osra (Jr,rM6a)
[!'IaHeTbI MoxHo n3yqaTl Qurypy ee Qu3fiqec(ofi noBepxHocTu, H3o-
6paxeHte .rrrM6a, sBr'rrrcrreecr npoeKrrueii oAHoro n3 cerreHfifi
r!'raHeTri Ha KapTriHHyro n,'rocKocTb cHriMKa, annpoKcnMnpyeM
3rr'IUnCOM

atxz +2ad.g + aulz + 2apc +2a2A + | :0.

A9POOOTOCLEMKA

(1)

1/f'+y3
Cxarue 3n,!unca o B yron pasBopora /4 oceii 9,'rrHnca orHocure,l6Ho
cucTeMll KoopnlHaT cHxMl(a Bbrqr'rcnrroT no QopMy!!aM

.-r't/\,,4-,,.tg{r"-a'l {3)
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3Aecb r,l>1,, KOpIrt xapaKTepucT{qecEoro ypaBHeHIt 3n,'Isnca

7,L(aj1+a:4l^+ lanae-a?, ):0. (4)
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napaMerpbr ra(oao 3Jr,rrunca voryr 6nTb ncno{'rb3oBaHbr KaK cxoA-
Hble AaHHEIe AJI' onPeAeneHu'l napaMeTpOB 3,IllnncouAa, aIlnpoKclI-
Mupylol]Iero Qurypy Ou3uqecKot noBepxHocrf n{'raHerbr.

lorlEocTb BblqlrcJlentt napaMeTpoB 3Jl!'IuncofiAa 3aBl'tcltT oT Tofo,
HacKo,'ibKo ToqHo Ir3BecTHo nor'loxeHl,Ie xocMHqecKoro annapaTa B

MoMeHT $ororpaonpoBaHut, lr or roqBocrll, c xaKoii Bblqfic,reHrr
napa erp6l g,rnunca. KosOQnqueHTH ypaBHesrrr an;'r\nc all, ap,
an1 aL a2' I\olly'qe'l'lttre It3 peIueHI'I9 no cloco6y HauMeHbllr'rx KBaA-
paroB ctrcreMri Herr,rHeilnbrx ypaBHeHufi Buna (l) A,1f, coBoKy[Hocrrr
x3MepeHgbrx foqeK sa nliHtlfi J M6a, no3Bo,rtlor onpeAenxrb (oop-
AuHaTbI t0, ro UeHrpa afil]polictiMljpyrcqero 3"IIJI}rnca u yrr'Ia HaKrroHa
1'f, 1'? nJrocKocrr,r cHuMria oTHocliTe!'rbtro ocu KoHyca npoe(Tr,rpybrqux
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I OqenKy ro,rEocr}l Bilqrcr'reHH6tx Ber'inqHH BlInor'IHteM no E3BecrItbIM
rpopMy,!aM c[oco6a HanMeEb ux KBaaparoB. KoppenrqHoHHbre
MaTpEUbI oqeHoK Bbrq cr''reHHbrx Be!'ruqriH (,0,r0, I("",," U r(a,,{ Haxo-
lxv ro MarpHue Q otcHoK KoeQO ureHroB yp;B;eHHq r,lnJrnca.
.tBJrrouJcics o6parHoii MarpHuei cuctcML. Hop\ra!'rbHbrx \pasHeHxji,
i{3 per[eHHr Ko.ropori nor'ryqenbr KogoQIIqneHTbr at\, a12, a22, ar, a2:
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, Marpuqa D 4na (.,,r" cocraaleua t3 rracrHbrx npo 3soAr.r6rx QyHr{-quil r0 n y0 no nrrrj rio3oollqHeHraM gr,'Inncai
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A,rn ruvric'rexna 1((;{ 3,qeMenTaM[ Marp q6r, r!!,rroTcq qac,r
EHe npor3BoAH6re or Qyr(q&fi c u .4 no rpem Ko3rFOr qr{eHTaM
ypaBHeHHt, TaK KaK Ct(aTIre Il pa3BOpOT nuleM AJrr ]IeHTpa,rnHoro
3!'I!'Iunca, ypaBBeHqe r(oToporo coAopxlT Tpu Ko3(DQfirIHeHTa:
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nocKo,rbKy yrr6l 1'r lr 1J!/ Bnlqucr'rror KaK oyHKqs! or Be,rljqfiH
t0,90, ro MaTpnqy r(),,,rno"lyqaloT u3 ypaBreHrlt
' K,,,,r- DI K,", ,"D (B)

Marpuqa,(.,,,/, no,lyqeHa no $opMyr'laM (5) ri (6), a 3,'reMeErbr Mar-
pnqlr , xaK qacrHbre npoll3Bonribre or Qynxqrft ^4 r \J! r\o to rl go:

du, 1f t" + r,Z

|xo t' + x3+ va
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CpeAHne KBaAparH,recKHe olnr6Ku onpeAeneHr'rq Be!'rfirlnH ro, y0,.rr,
!s, o, A BHq[CreHbt yMHoxeBIieM coorBeTcrBylotqux 3JteMenToB Kop-
pernI.HoHHbit M21pxu |la cpeAHe(BaIpaflr'rec( F ou]r'6Kr F4 ,|l.r-

flpttre4eauue Bblrue OopMyflbr 6brru pea,'rn3oBaHbr B nporpaMMe
<,IIIiM6>, no Koropoii Bbrq c,'rrrorcr napaMerpbr srJrfinca u Bbrno!'r-
HroTct oqeEKI{ ux Toq ocTlt. bbl!'Iu ocy[IecTBr'IeHbI pacqeTll I!'It
Oorore,,reBE3r'roHH6rx cHEMXoB r'1uM608 Mapca no MarepraraM, no-
r'lyqeHHbrM c KocMfiqec(oao annapara <I4apc-3>, I43MepeHue KoopAn-
Har roqe( rHM6a Mapca BHflo,'rHsnuc6 Ha cTepeo[oMnapaTope
<Ueiic) c ro,rBocrbro 0,01 MM, Bce rl3MepeHuq npgBoAHJrlic6 K cficre-
Me KOOpAUHaT CHr.rMr(4, BBOAnT'llrCb nonpaBnr'r 3a reoMerpnqecKse
rc(axeHurr Qorore,renusaonnofi cncTeM6r, 3a AeoopMaqu}o OoToMa-
lepuana. Pe3yJbrarr,r Bbrq c!'reHr'rii napaMerpoB anrpo(crlMl,Ipynqe-
fo gr!'rrnca c o oqeHKoii Hx roqHoc'|E Arr cHuMKoB ,ruM6oB Mapca
npnBeAeH6r B Ta6,r. L

Ta6r ntra I
Ilapa erpbr anoporclM,pyoqero srnxnca Anq cHaMxob nnM6oB Mapca
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I43 arlanrl-3a pe3y,lbraroB ra6,1. I MoxHo cAerarb BbIBoALI, qro
ItapaMeTplr 3!'r"!uflca anrl ooI6nIllHcTBa cHI{MIloB noIyqeHH c Toq-
HOCTITO, AOCTaTOqHOii nr'rq BLrnOrHeHr,rS aHarliTUqeC(OrO ApaHCQOp-
MUpODanHr CsAMr(OB !r Aal'rbHeii ero fi3yqeFnr no HnM onrypbr
QIl3ltqecKoii noBepxHocrrr fi pe,rbeoa Mapca,

,[,iq npo8erxeHHt aHa!'I sa oxltAaeMbrx rortHocreil BbrqlrcreFnt
rapaMerpo! annpoKcuMupy@ulero 9r!'rrnca B 3aEuc'lMocrli oT a!'ruHbr
llyru "\IIM6a, 

(onrqecrBa Il3MepeHHbIx roqeK, ylJloB HaxJloHa CHIIM-
xa, pacflor'roxeHr'rq rsMepreMoro yqacr(a r'ruM6a oTHocHTeJrbBo oceii
gJrJrrnca, 6LIJrrlr pa3pa6oTanbl a"'rropIITM rl nporpaMMa <SrJIsnc),
no rioTopbrM Ha 9BM ocyqecr!,!r,rocb Ma'feMaTfiuec(oe Moacflrpo-
BaHre cHr'rMr(a ,, M-6a nra eTr,!. flp]l nocTpocHxn Moaerr 3aaaBa-

Iltc6 BeJtIIquHLI A, r, qllcro roqe( rI,IM6a /nj noro)Kel{Ilc Haqa!'lbl{ofi
Toq(fi r'rr'rM6a (nonrpHbrii yfo,l rpo), a,lrna ayrfi rxM6a, ytJrbr !{, !1/
fl,aKJroHa cHfiM(a, Qo(ycHoe paccToqHr,re cbeMorrHoii (aMepu I,
l,rcxoaHLre aaflHLre H3MerrrJrrrcb B onpcaeJrcHrrbrx npeae.Jrax fi pa3-
EHX C0rreTaHIIrX, rlTO trOSBO,'rUJ1O no!'rIIIIlrL pa3{'rl4rrHLIe MOAeIII
,'ruM608, Ilo Be!'rurrliflaM d, ,, m, (t0 Bbrqficfltrorct nplMoyroJrhflble
lioop,(nIlaTbI Toqo!( 3r''I!'Iunca D ropt 3oltTa!'Iblloii n"'toc(ocTu, 3aTeM
KOOpAUIIaIhI nepecqn'|bltaIOTCt nO 3aAafiHbIM ytr'IaM fiali'lOOa CdItM-
Ka rra nrocKocTb, noncpnyTyro Ha yrr''rbr \,,,"r/. AaJree B Koopar{HaTLI
fl aK!'rorrrroro srrqnca BrrocHNl cryqaiirrbrc oPNra!16no pac(pcl(cnen-
rr6le qfcna cAficncpc eii or 0Ao 10,05 MM, i.rM Tnpyroulfie ouIr6KIr
Il3Mepe Iii. nory,reHHufi MaccIIB Koop/luuar c,rIITaeM xoopA IIaraM{
1O_qeK- Jr V6A v r,icnoJrb3yeM xaK rrcxolrruir jl,rrir npofpaMMbl

PcayJI6TarLI Bbrqr.rcJerruii l(!'rr pa3nuqrrbrx MoAefl eii,rxM6a nprlBe-
Aet{Lr B Ta6n.2. OUeflKrr louHoc,|r rroJryqefiHbrx rrapaMcTpoB o no
rrporpaMMe (JInM6) MoI(Ho paccMaTpr,rBaTL Tor'lr,Ko no oTHolrrefiltrc
r( BHyTpesIefi cxoArrMoclrr arropr'rTMa, 3rraqefil'tr flx 6yayr nccKoJrr,-
KO 3aBIJMJCI blMlt,. raK KaK IC y\ltfl'BanccL norpeuIIIocT6 p 6J[r-
)Kerrur Qx3tlqecxo]1 noBepxqocTx nltar'rerB1 sJ1rqncofiaoM !paqcHfir,
a B MOAeI6,lUM6a rre BBOIllr'rIlCb Cryqaii bre nonpaBllH 3a penLeo,
IIpx Moae"lllpoBaflurr 6H,rIr 3aaaHl,I lerfiqnrrbr: l:400 MM, rr:55''
'' Asa,ru: ra6,r,2 aaer ro3Mo)KHocrr, BbrcKagarr, pra 3aMeqaH[fi

rI peKoMeHAau[ii no Hcnor''rL3oBaHuro cHIlMKoB,1sM6oD nraHer alrs
onpeaer'leBnn napaMeTpoB annpoxdrMupyroqero 9r'rJrurca MeTo,rloM
cneqlianbHoil (pororpaMMerpuqecl(oil o6pa6o r(H:

1. yBe,'rulefiHe rrncr'ra !3MepeHIrHX ToqeK JI M6a noBlluaer 'loq-
Iocrb o orrpeAe,'rerrfia napaMerpon o,'rJr nca (Bapuaflrbr 1, 3,9), Ho
ao uexoroporo npeAena, AarbHcitllee yse,rnqeHHe r(orrr[qecrBa roqeK
npu 6orburoM o6'6eMe n3Mepure,lbHbrx pa6or He aaer cyurecrBcH-
Horo noa6ruesur roqHocrfi (BapuaHr 3). Heo6xoaEMo ricxoarrrb r.r3

pearbHoto coofHo[eHnt Mexny qllcrloM ToqeK H o)KfiaaeMoH Toq-
HOCtbIO OltpcIIpJreHfit l.tchoM6l\ flJp2 Me rpoB.

2. .Il,nnra ayrn,1fiM6a, vrMeprevaq Ha crHMKe. Brr{q.r Ha ror-
Hocr! o orpeAereHur napaMerpoB e,'urnnca (BapuaHTlr 1, 2, 4, 6).
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Oro6eIHo ,lr13xaq to. octb onpra,,neHr c t aprMetpoB no,.t\ teHrn,lr-n i\rood c nJIHoq aI.h. MF hllcii l50o {BaDyeflrbt 2.6. g):
tr. lo\HocTb onpeae,'reHrfl ncKoM6rx napaMerpoB 3aaucnT oT pac_

no!'roxcHIle rI3McpreMoit ayru ruM6a orHoctTerbHo oceii 3,1,l}l;Ca,b cr'lyqae, ecru tlyru He nepecexaeT oaHoir x3 oceii ltr,Ilt ncpeceKaeT
oc6 Tor'rbKo B oaHot Tort(e, nlloxo oTljcxfiBaeTcq clg3anHblji c 3TOii
oc6ro rrapaMc.rp (BapnaHrbr 6, 7, 8).

4. yfor pa3Bopora oceii srrrfinca yc,rarraBrtnBaeTcrr MeHee ToqHo,qcM Bce ocTai!bHbre IapaMcTpL!, TaK KaK TOTjHOC1L ero Onpeaelegltf
raBrcn. or Be"r 'rilrrr .1|(i rr ).t.. nc, l3irpr a,{.Lr L q l0).

laK-Ir{ o"fa.oM. n l'ototlav\',tp.r\,a..\'o orpa6()tX\ I. Lr,rlLhr
onpeaelrcHr'lr napnMe,fpoB afl npoKcllMnpyrcrqe.o 3,r,,tnnca pexoMeH
!],eTcr BK"!lo!arrr cHnMK! lrtxM6oB n!,raHer c nruHoii .ityr! ,qnM6a He
nerree 150". tl11c,1o 13MeperrHbrx roqclr lo.!)xHo 6[rri aocraro,rno
Beq'r{I{0. l lpc4|oqrrle!'lrrHo, qro6br r'rrM5 pacnolrarar,rcg cllMveTptrqHo
orHocrrTeJhHo oceH alInpoKctMnpyrcnlero 3r.rrllnca. flo.,ryuinrrne
napaMeTpbr 3r!rnflca tcrroJE3yrorcr ar,rrr crrca!.rolqero 3Tarla droTo_
rpaMMeTpnlecKoii o6pa6orK! cH MXoB .,tfiM6oB - onpeae",rcunl
napaMerpoB 3J.quncofiAa, afinpoKcnMxpyrcqero Slrypl, yrrun"*oU
I3 IIOCMOCa n.rlaHeTLr.
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