
TaKri\l o6paJont. rpp6yeivde reoM.Tplltlec{tle ycJoBfit .6][]f
Bbrno,rlHeHLr. Pa3pa60laHHblii xopp.xuuoHrlolI M0xaHI'i3M crporo
peuaeT 3aAaqy TpaHcipopMfipoBah q cHfiMKoB, rIeM oTrtqaercn oT

Koppe(Topa cTepeorpa4a s nMeeT McHbue ae,areli, qeM y l<op-
peKropa cTepeonpoeKTopa u, KpoMe roro, ncnp?BfireJlbHoe r'I ae'
qeBTpr{pylolrlee aBIlxeLIUe BbrnorHtIoToq oal ou (apeTKolr.

: pa66a nocrvn',e 26 Nat l07t ro!a. Ps'
RoreroD,\ra RatElDoft

KtcDcrcro sH'

vaK 523,711

r, H,. TII] YAEB

CPAB HEH II E TOqHOCTI,I OTO)I(A ECTBJI EH II'
PA3JI I'lqHI,lX KOHTYPOB

HA IIEPHO.6ETbIX I{ II.BETHbIX CHHMKAX

CoBpe'{eHHbre uBcl"he a9ponrcl{Kh no3Bor!ol noJlyqarb }1f,_

06pa)KeHt,lt pa3rlFqrroro rfina aqpoJlallalnaQToB c xopouer r]epe

Aa,teii qBeToB, I{ Blicoxoii AeTaJM3aAnet, JlosToMy oHtl ru]rpo(o
npuMeHrrloTct npli TonorpaqruqecKoM rt cnequalrbHLIx BHAax Ae'

uQpupoBaHtr,
B Hacrosntei pa6ore aHaru3lipyercfi ToqHocrb oroxaecrBrieH]js

pa3nrqHhlx Map(HpoBoqnblx 3HaKoB u ecrecTEeflHhIx xoHTypoB rIe-
CTHOCTU Ha UBergbIX Il Cte(Tpo3oHa'rbl1blx (poTocilllMr(ax no cpaB-

HeHUIO C TOqHOCTbIO OTOXAeC',TBT'lenHt rex xe KoHTypoB Ha qepHo-

6eibtx ca rM I(a x.
3xcnepunrenra.rluar pa6ora BHnorHaJIacl' B aBa gTana. na

neproM l3MepeHurl npou3Boaunu no cgI{MKaM Ma(eTa MecrHocTll

- c noacru,ra rcueii . noBepxHocrblo Tfina cyxat nauHt' Ha xolopot'l
6bu{ .pacnoroxellli MapKfipoBotlfible 3IlaK! oenoro qBera B Btae
xeaapara, xpecra, nptMoro yrJla u 6yh3bl T flp 3To-M 3HaKlt

DMe,1r parHb'e pa3McpH. B Ka)K4ylo rpynny B\o,4h"4o lu oHal<oB

onHoro pa3rlepa, B qacTHo( lt'1, lHaK KBanpaTlro]. qropMbl nve!'It
cre4ypuPc palMepu B vunnhverpax B rlacuJTaoe cHfiMKa: uuzi
0,04; 0,08; 0,15; 0.30i 0,60 OororpaOrpoBaHre MaK€ra Bbrno'IHe-
HO flpr o!LrHaKoBblx ycrloBHtx Ha qepHo_6eryro alponrelll{y fHna

17 n qBerHylo lHna AC 5.
'Ha eropor,r 3Tane ucnorb3o!aJIH Itarepua,"u OaKTnqecKoii

a3poooroc'beMKx d.:lllolo k ro-o xe yq2'lKa vecrH-ocru. BLInoJI-

He;Hoii Ha 'repHo-6eioi (rxn l5), uBplHoi (r n UH_Jl H crIeKr
po3oltanbuofi 

-(1m CH-s) agponnefiKax. A3poQoroc6€M(a npo-
ii""a""a " oxia6pe l97d r. aipoQoroaflflapaio; A0A-T3-100 B

, Macura6e l:20000 n oAllc4lt notere c He3HaqureJlbHlln! nepe_

pbrBaMH Bo BpeMeHn Mexay 3a'leaaMli Lrq Kaxloro rHna nJIeHKll'
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na y'rrcrxe MecTHocTr.r nJrott{aabro oKoro 50 KM2 l4 OTHOCriTeJrb_

ij:':-i:1"6-r,y:I p.rLeQa 
-B 

nfexprlax r20_t40 M o"ro ,arvap_
Ktl^ooBa lO 0.Jb \Ilt kpCCl006pA,HbtvX 3haKaMH C paSveOONl ,,ivqa
tUU)/4U Lv Jb r,lrHoBo-Bbrco-Hbtx oroJHaKoB H Z 

-nyrrxrbe 
tpr"an_

ry.nqqfifi, KpoMe roro, 6Hna o6opyaoBaHa xonrpo,rir.raa n,r<iu1a4-
K€ C MapKrjposoqHbli\{r.r 3HaKaMu pa3ruqBblx pasMepoB B BriAe Kpe_

ll1^ i^"1.y,: g y-..2 u KBaipa r.. 3auapxapoean.ruo ono,Haxr p;c_norafarI Dqd-2JVr nonepcl\ arpocteMoqHbr,\ MapupyToB lla oac_.roll]l ,:? -2.u hM { Ha HqlFpBafla\ 0.5_0.9 xu a pnaar.'
lt,!aIloBar npuBt3Ka ono3HaIioB B6rnoJIHeHa afl a?,IuTIlqecKuMIj

nocTnoe'r'.iri\fl.j cpl"r M.r n 06pafll6rv r 3accqKaNtft, Cpefllsr KBa-
'nparfiarecKar oL1lll-0t(a Koop!lHat He npeBbjruana :L0,5 v, rro co.

tpeooBaHkqM x coJja,tqrc n,TaHos s vacura6e

l'l;J#;,:#""tl"XX,l"?BqJKa 
Bb nonFeHa reoNlrI puqec HM HHBe-

I,Icno,tt3oBaHue CI{LIMXoB MaKera BblgltBa!,Iocb HeooxoArMocr6}o
BlrIroIHl.{Tb npeaBap TelbHble rjccltleao!aH!1'I npl,t oTHocItTe!,Iblro
Ma!'IHX 3aTpaTax cpeacTB no cpaBHe Itrc c 3xcnepI,IMeHTOM. CBr-
3aHHbrM c qBerHoit r cneKTpo3oHarbHofi aspotforoc,seivxoii necr-

.lKcnepxMeHr l. floc-ag"1e r no cfi r.t \,r KaNr vaKcra aff cDaBHe-Hrfi loqHoclr{ otoMnpclB!1.Hqq vapKhpoBoqddx 1tz\oB DalHLlrpaiMrpoB ha qep,ro-6crorx H uscfrblx cHfiMXa\. I4rveoe,rrq nno-u?11*l {", r.r..'orHyre,'rr Ha crFpeoxoMnaparop" .L(ari"c-18i8
rrl-|rr. D_ xa)](roM rplnni {B laBHc,rvo.ft 01 u\ pa-^4eDoBl Bbt6x.par'Ir no lu -HaKoB. Ha Kotopue I ncoBbti. n.ropoti ncno"ruure_
A1..:".:9,"1.i1 no l0 .raoeaeiri lrN{cpr-e,16Hoii ,;p*"t ;p;6;p;.u_rxnokq oToI(nec I Brenqq onperpr'lqru flo pajHoclgv coot Be_.TB\ -rorrrrx o-c'rcroB a6crr.c f^x). opautar tAgr, napa.r,raxcoe 1Ap],_npousBeAeHH!rx paauuuu rcno"riure,ra
u, c qo ouir6,,,.r'o' o;;o";, ;;;";;,;i,iT* i-:i:';;f 

"JT: 
^i#l

napaJIaKcoB (ffp) fi \tecTonO,roxe,tfii (4?.) loqex uo,qrc,r.nrr "nO

Qopv\,r aM ( | ):

,,,_._l-It{, ,. ,=l/p,, l,
-/-l;,-

''= +l z#' n":n"+nl tl,

".r*T"il", 
roryrreHHue B pe3ynrnrare olrcfiepr]MeHra, np[BeAeHbr

gKcn€pnMeHT 2. BHno,,rHeH rro cHrMKaM Maxera rro Mero!fixe,npflH9t04 B ?K' n.prrtq.t Te L H:veperar npoBot,lH Ha yHnBep_c.-nb'ro\ npH6opc Cfrp 3 !"1'l cpaeieuln ro\rocrr oroxie"rer;_Ilttp JrJaHoB pr3Hbr\ pa.veoos 
'ta 

qepho.6e,,rHr I uuerHoix csu,4_Aax. AaHrbre t(cnepfiM6Hra iBenaEbt B Ta6,,r, 2. rne m" _ ancn-Htt KBa4parHqecKrr ouy6ha ofo)KAecrBJlenr" no 
"o,ioa". 
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CI(O,'tbKy npu npoBeAeHnu 3(Cnep[MeHTOB I u 2 o6HaDvxr,joc6.
'rro- Ha qepPo-6cJ.bt\ ct uMXr\ He.,rlo6parqr,tcb 3trah paJr\{epOM
0,02 MM, a Ha qBer!6rx 

- 0,02 n 0,04 MM B Macura6; cHnN;Ka,
[3MepeHrrr BHno!'rHeHbr c ucno!'rb3oBaHneM fi3o6pal(eH ji sHa(oB
Ee Me!'rbqe 0,08 MM B MacuTa6e cHfi[,LKa.

0,60
0,30
0,15

( pasH.hre roqrMrH 3HdkoB pdrnHqHbrr parMopos
Ha ccpflo-6erlrr lcrepeorourirpnrop "qeh(rllirs")

8,5 l0 l4

KaK BnAr'rM !13 IaHHbrx ra6Jr. I r\ 2, B ncxoropbtx cr,ryqarx
olxr.{0xH 010x4_ecrsreHIIrI ha uaclhbt( cH vK:L\ vet,bue. qeM HaqepP_o-oeJlbrx, UrHaKo, y' r1b'saq. qTo CperHx^ hBaniat,rqeLKre
olrrroKr,r Blrqrrc!'reHBt c oun6xoii npriMepHo +1,5 MKM, MOXIIO CIe_
.uaT6 Bbt!o,4, r{To no.rlyqefia npa(TltqecKu oaI,IHaKOBa' TOqr{OCTB
oTot(aecTBJleHufi oAt{OtlMeIlHlIX TOqeK Ha qepHo_6enhtx I,t qieTHblx
CHHMKAX,

Ta6aA\a 2
CpasHeHse roedocr,

cepHo-6e,ux r qBe,Hux .HhMkdr (Cnp.g)

. 3xcnepnrtreur 3. flocraBreH no cHlri{KaM MaKera Afl, cDaBHe-
Hnr ,fo'ItocTfi otorrfccfBreHhfl vaoK poBo,ll|btx lHaKos p;l!14q_
HOr,r QOpIrbl Ha qcDtro-6crbtx h uBeTHbrx LHH\4KaX, pa6ora Bhrnon_!€da DB)1rr ficnoJlHHT.JIflvH Ha crepeo ovfapa-opo <tlFicc_lBlg,,
Ha cHlvxax 6Lr,1o nojo6p"Ho no l0 a"o6paxeaui 3HaKoB B B,lAe

to2
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r
I<pecTaj kBaApaTa, nprMoro yf!'ta u 6yKB6l T. Ha xaxayro ro,rKy
u nepBbrii, ll Blopoii ficno,lHnrern rpou3Ben}r flo l0 raBcacHqji n3-
MepHrerlHofi MapKoii np!6opa. Ua ra6n, 3 ![ArrMt qTo qBe'frrbre
cHuMxu lluctoT He3HaqtTe(rblroe npeHMyrqecTlo B ToqHocrtl oTox-
aecTBr''reHrls 3HaKoB pa3!'rxqfioir QopMbr. oaHaKo npaKr rrccxfi Toq-
IlocTb oToxaecTRtctllq no qepHo 6e,rbrM u IlBeTr{brM cIIIIMI(ajll oa!t-

Ta6rr{a 3
cpasrerBe roq o.,H ,,,Jh@ plrsrotr {opvd

Ha cepH0-6enLrx n uoernux cdBMKax (crepeo(oMnaparop (qeiiccl8l8,)

T

3(cnepuMeflT 4, Bbrno"rHeH no cHnr{(ai\{ 3aflera B Macura6e
l :20000 rc orrb,oBZlveM qcp ro 6!Jlox rtxn l5J k uBL ror.j
(rr1n {H'3) a3ponreHox ll,te ciaBHeurr ro,rHocru oroxrec,rBrre-
Hns pa3JruqHBrx KoHrypo€r'I - MapxHpoBorlHbre sHaxfi; II - rpa-
H]lrlbr ce-rlc[oxo3ricrBer.rHbrx yroanii; III - nepece.reHlrr Tpon
,eopor. yr3\icpe"xr 

-nfoso^hrr nBc ficnor,lqrerlq Ha cTcfco{oM
nzprropc .Uejcc-lBl8 B xax (oi; rpynnc Bbr6apa,rh no t() |{o r-
t}poB. 'ra ^ xdbt r t{o'opDtx I tpp0bij, I Bropui Hcno"Tp l,.rU
npo rBo4u!'l no b naBpde Hit 11,\repHT.rlbHoii Mapho.t npH6opa.
r.lynbrarLit )Kcnenh1{eHra csF0aHbt B ta6r.4, Hl hotoDoii sraH\a.qTo npu oanHaKoBoti ToqHoc.fh oTot(lecTB,leHl,If nO BbICOTc TOq_
Hocrb o'fox(IecrafleHrr B n!'raHe 6yAer 6o,,tbue Ha qcpHo_6enbtx
cHnMtiax.

Ta6rqua 4
.pd8ncd/ roqtrodH trdr.rxcdH\ xoHrypo0

Hd c.pno-6crdx tr uoerrux r€r,ocxH{ka\ t.r.pioxornaparcp "L;,icrrsr8,)
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.- SKCnepxverr 5. llocraB,lcH fo qepHo 6erlblli (alponr,teHKa 1unlcJ rr .nexrpo3oHa.f6HnM taJponn^hha t,rn cH-5, cJ|xMfiaM "a-j:'i-:..1::ri1!" l:20000 ,. ' cpaBreH F roq o.rr.r Lr3\'epenHilno rtepHo oeJlbtv.-H cnFlTloro,jarbH6t!1 .hHlltxav B SaBICH14Oct,l ot.
Tr,rna KoHrvpa, t13Mep_eHnr Blrnor'lHefi br aByMfi Cno,'rHrrer,rrMr{ Hacrepponpo hropp CflP-3 c cno,rsroeahH.v ,lJl\{ep r.rbt,btr va_pox npq0opa palHoro q8e.a. jlo !aJthbrv Ta6,1.5 MOXHO ?aKnro-

Illi, -.]]9-'1191"9.1" 
r.rsMepeHnii no qepHo_6e,rbrM',l clreKrpo3oHa,,rb_

FbrM .HUMkaM Ka( B nJaHC. taK no BgtcoTe Fpckt qe.K o/,lHda-
KOBA. HzO. O!a.trt Hc(oTopat JzSu.rMocTL TOq HOcM t:{ cDehh jor uBpra rlr\lepq r,'rb roii xrpxfi npH60pa. Hanpuvep. npr ri6.nro-rerirr\ 

-c_^,.foJib3oBa,lfie14 
3er.Loi^ 3vep reruuoil r,rapxr ro,rirlprrbr oo,ree -oqHblc pel),1brz1I,I, Oayaxo.,ror Bonpo. tpp6l,el

cnel-uc,r b'toto tt )yqeh yt.

CprBHrHre'oqxo.rr LvepeHri no.cepHo-6.jbrM
or rnna ionrypa n rrBeia

tr ctre(rpo3osarLslrM.HxM{aM
r3Mcpnrcr$Eoil Mapu.
cncrrpo30Hr,6Rbe cnrrk{-'l.i^"
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nocJle a3poQoTocbeMKll, qfo nalo Bo3MoxHocTb BhtrlcHuTb cTeneHb
BrllrHfiq-<rexyqecTu gldy!r[,crlrr] Ha ToqHocTb QoTorpaMMerpHrre_
cllnx paooT.

,q,Ir npocrpaHcrBeHiroro (pororpuaHrynupoBaH}lr 6bl",ro noio6:
paHo no,1Ba MapJlpyfa /nHHott no nrT6 oaJHcoB oolorpaorpo.
BaHItq KaK qepHo-oeJHx. TaK LI cfleKTpoJoHaIbHb.x cHr.lMKOB, nO.
xpbrBaroutrlx oaHy Ty xe MecrdocTb. KaxAr,r]ll MapupyT o6ecne.
quBa,'Ict 23 3SMapKnpoBaHHriMn n{'IaHoBo-BLIcoTHbtMLI OnO3I{aKa-
Mlt, u_3 KoTopblx o c!'IyxHlro A.llt Bl{elulleto opneHTupoBaHufi, a
i / u.o parloc6 a xaqectBc xoqrponbHblx ioqex.

rtocrpoeHIle npocTpaHcTBeIl{bIx ceTe}1 BbtnoJtHeHo pa3HbIMt lic-
rror''rHrTer'lrMt{ Ha npn6opax ynfiBepcarbHoro rrla cnP-3 rj c4,3,
na KaxAoM r.r3 Kol.opbrx o6pa6oTaHo B nprMoM ]t o6paTHoM Ha-
npaBn. rr-ex no nBa uppHo-6erbrx h LlteK'oosoHajbltbrx \tap upyTa
(3Cefo lb Mapup\roB),

@ororpaMMerpu\ecKre pa6orht npoBoArJlfi B coorBercrBnu c
cyu{ecrPyronlltrfit rpe6oBarrusMr,t K npocrpaEc?BeHHbrM Oororpfi aH-
r\rru,ropr brM cctrv. roc.nopHdL.rl Hz JHuBFpcarbHbtx rnh6onax.
lllaHoBbe cprll clpo Llr rpaQ.lr.h'. rl ToqFoctL. rOr) eIIrr nO
qepHo-6c!!uM'I-cnexTpo3onaIbIIbINl cEuMKaM, 6blla OAUHaXOBa,
bHeurHee opfie TIlpoBaH e BlIcoTHlIx cereii Bblnor'iHeHo no uecTlt
BlrcorHlrM onopHbrM roq{aM, flpu 3roM He o6fiapyxeHo 3Haqfi-
Te!'IbEOrO Br'I]ltHlig ClcTeMaTllqecxtx oIlIl,!6oK B nocTpoeHHblx ce-
T9X.

Ilpunuuaa pa:nocrn Bbrcor, no,lyqeHulte tr3 orMeroK ToqeK npB
Oo.|orpaMMerprqecKUx rrocrpoesurx u Il3 reoA*I]qedxrx orMero1.
Tex )Ke roqeK 3a ucTr.rrEbre ouu6ku x3Mepellnii (at), cpeaHne
KBalparlrrlec(fie oi.llLl6Krr (mh) ) xapaKTepa3yrou{ue ToqHocTb no-
cTpoeHug BnrcoTrrbrx ceTei, Bbrqficrrrrru no QopMyfle

1ll Lh'zl
(2)

IAeJ' - ko!'lfiqec1B0 noJlyqetHbrx pasHocTeI,I BbtcoT ToqeK.
b p4y!'I6Tale BbIqllcr'leHI,rrI nolyrreHH cneayri)rque cpetxrre KBa-

llpaTi,rr{ec(ue ouu6Ku oflpeaereHrq BbrcoT ToqeK- lla C|IP"3: no
qepHo-6eJrbrM cHtrMXaM :t0,50 M; flo cnexTpoBoHar''rbHbrM t0,48 M.
Ha CA-3 3ru olllu6Kr.r coorBercrBer{Ho paBHbr t0,40 u:t0,44 M.
OTgocL{Te,,lbHbIe oun6(fi onpeAe,leHUt Bbtcor roqeK EaxoArrrcq B
npeAeJlax 1/4000 1/5000, .Iro coorBercrByer rotlrrocrs Qororp{-
aHrynI{poBaHUr Ha npi6opax yKa3aHribrx rrinoB,

B ,qa floii pa6ore np Hnirano yqacrije 10 qeJroBeK, u Bce oHlr
oTMeTr,rr''ru, q,|o yroMrneMocrr, fipH cfepeoc(onarrec*rx Ha6r'lroae-
fifigx no qBeTHbIM Ii cnexTpo3ol{alrlbllblM cHtiM(aM MeIIbIue, qeM no
qepHo-ocJIbIt{.

n3 cKa3altHoto Bhtue. MoxHo c4enaTb clenyroqfle BblBoall:
l. To,lgocrb OorofpaMMerplq€cKoro onpeneneH'1r n!'raHosbrx

KOOpAnHaT r,r BbrcoT pa3r''ruqHbrx KoHrypoB no qepHo-6erbrM, qBel-
HlrM ll CneKTpO3OHaflbHt]M CHUMI(aM IrpaKTIlqeCXIl O!UHaKOBa.
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2. B cBcaH c 6orbueil pa3peuaroqeii cnoco6Eocrbrc qepHo-
6enbrx a3po(porocHxMKoB Ha Hr,rx ri3o6paxarorcs 6ore€ Mer{ue
IeTar''llt. qeM Ha qBeTHbIx, baHaxo Ha noc,'reAnltx,qocTaToqHo qeTKo

BUAHbI MapxupoBoqHblr 3HaXu c oTHoculeIbHb'rI parvepoM B 1,5-
2,0 ri3MepureJr,Hoii MapK! npu6opa; qro o,6ecneqlrBaer Bblcoxyrc
ToqdoclL r3MepeHnfi, paBHyro roqHocrn u3Mepesnii no trepHo-6e-
IIIM CHIIMKAM.

3, B cBq3u c MeHr,ueii yroM!'rreMocrhro nprr crepeocKonfiqecKrix
Ha6rrctreHuqx n0 [!erHltM cHtIMllaM I{x tcno!']b30BaIIue MoxeT no-
BbrcrrTb npor.l3RoaHTer'rbHocT6 Tpyaa,

4. He o6Hapyxerro BrxrHfiq Ha roqHocrb tpororpaMMerpfiqe-
cKlrx u3MepeHuir TaK na3brBaeMoi <TekyqecTl,r 3My,rLcnn) IIBerHblx
CIII,IMKOB.

5. Ec,rr Ha KaprorpaOupyeMrrrii paiioH Bbrno"lHefia uBerHaq ur,rr
cneKTpo3ofiar'lbflar cbeMKa, Hanpr{Mep, arq cneq[anbnoro Aer[n0-
pl,lpoBaHgt, qaeTHbIe cHrMXlt Moxllo tcno"rlt,3oBaTb a,'Iq 3MeDfi.
TeJrbHbrx le,rrefi n anJr nocrpoeHr,rrr <bororprraHpl.nrqfiquH611 cqra;
yxe B Hacrosqee BpeMr, Lo crrrxcHficM crolMocrr] uBerfioro Qo-
'rorpa0xpoBaHtr ucro,'lb3o!aHr,rc qBeiHLrx cdr.rMXoB Ans x3Mepu-
Te,lbrrbrx ueJreii 6yaeT pacuuprT bcr,

Pi6ord nocryntrri m roq6pi 1975 r. pc.
xoxo'loMtri xr'Delnon aepoOororeoasrn


