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nXR wotorpawHpOBQHHH pa6oqero o6~eMa I M •o~opo~Hol KaMepw 

ORHH/I/ acnon»ayetca cne~an»uwl crepeo~ororpaKYerpHqecKHR an

napat/2/, KotopwA 6wn cnpoeKrapoBaH c yqetoM Bcex onraqecKHX cpe~ 

KaM6pH. ilpH 8TOM HCXO~HnH H3 B6o6XO~BMOC!H CKOUll6HCHpOBQ!b AHC!Op

CHH,BBOCHMH6 C!eKnaMH nyaHpbKOBOA KaMepy H WO!Oannapata, !.K. • 

acnpaBneaawe o6~eKTHBH o6ecneqaBaDT nyqmae ycnoBHR AIR npocMorpa 

a reoMerpaqecxol pexoacrpyx~a. 

I. Onacauae O!AenbHOl WotoKaMeRH 

Onrlqecxy~ CHC!eMy K~Ol KQMBPY CqHfQ6M CHMM6!pHqftol O!Ho

CHTenbHO onraqecKoB oca (oc~ 00, pHc.I). !yq U 1 oc~ 00 nesar 

B OABOA nnOCKOC!I. 
B nporpaMMe reoMerpaqecKoA peKoscrpyKUHI/3/ acnon»syerca 

annpoKc .. a~HH 

R . 
J'::: ( K + ZK1) + (KQ2.+ 'l;K.~2.)~+ (kG;+Z.K.f,~}f~ (I) 

rAe K , a , I - Koai;P~esta. 

0608Jl8qHB 
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6y,l.le» H»en 

~ -[f+ Ka:~.+:LK,lz 0 z+ Ka,,zK,C~ p''}_1_ 1 o' - K+:ZK1 F K+:ZK, 
IHOM 

(2) 

B nacnopTe K8&,l.l0~ ~OT0Ka¥ep~ npHB6,l.l6Ha 8aBHC!diiOCT» AJ' OT 

j> ,l.lJIH :t = o H 1: ;: 30 cu, r,l.le 

t1 o -_p - o o - R Sc - .f!_ + .L_ 
"J - U.JH .) HOH ' THOM-s; I - Fk tlB·FK 

n6 - noKaaaTeJI» npenowneHHH J:li!.u;Koro BO.ztopo,l.la, 

hK- npHBe,l.leHaoe ~oKycaoe paccTOHHHe woToKa¥epw (~=16,616 cw), 

H - npHB6,l.l6HH8H BHCOTa Cb6UKH. 

~auepeHHHI P8.llHYC J'HSII. IIO&eT 6HTh npe,l.lCT8BJI6H B BH,l.l8 

.?UJM R -
= Sc ( i + o(o +o(. :J. 02. + oLt.f4

) 

J I~" 0 

R 
_R3M = Sc (/ +}o +}>:t_f2.+ p.,f") 

'1; =30cn . 
l1a (3) nonyqaew 

I 
:1. ~ -1 

(Llf p)={i+olo+o{_;t.p +o(yf) -i 

ilpaByD qaCTh (4) IIOSHO np2B6CTH K Blrl.ztY (2) 

(1JJ>fp)(1+o(o)+o(o"'{J+o('-c( P:t.+ ~ P~)-1___1_ · 
f+ o -1+o(o ) 

OTII8THII' liTO I ot. 0 I <d. ' 

(L1_f/J)(1+<::4) ~ .A.fjp 

~s cpaBHeHHa (2) 2 (5) aweew: 

«2 
aJ-"1+oLo 

o('t 
a~=~ 

4 

(3) 

( 4) 

(5) 

Paa;uaraa ( 4) no cteneao .f , nonyllil¥ 

(11f/.f) =- (Co+C2f.:.+C.,_f~) 

r,~te C H o(. CJIH88HH COO'fHOII8HIIHIIIII 

o/_0 =:~ 
1- Co 

Cs, z 
CX:2. = 1-.J.o(

0
+3o<o 

C,,. + o<.i; (1-Joto) 
oC 'f = 1- ~OCo f' 3ot.£ 

(6) 

BwpaaeHMe (6) y.zto6HO Hcnon»aoBaT» AJIH annpoKCHIIaUHK npHBe

.u;eaaol B nacnopTe 3aBIICHMOC'fll Af OT j> 1 T.K. OBO npHBO,l.lHT K 

JIIIH6IHOI CHCT6116 ypaBH6HHI (8) OTBOCHT6J1hHO C 

r.~te 

z 
C>G == 0 
'OCo 

.t 
()G = o , 
'OC2 

1t oG =o 
7J cl( 

:z 2. ., )2 
G = L (Llf/p +Co +C2_? +C.,f . 

(8) 

IloayqeHHI>I8 SHaqeHHII o( o , ol z 1 ot.., IIO&HO npoBepHTh H 

ytoqHHTh
1 

11Cll0Jih3Yll H3118p6HIH KOOp,~tHHaT penepHHX Kp6CTOB Ha Bepx-

8611 CT&KJie KU&Pii ( XGL i \;.~, )/5 •6/ H Koop.u;lriHaT ( X v ; Yv ) 

Kao6paaeHHI T8X ae KpeCTOll Ha cne~HaJihHOI ~OTOllJ18C'!IHK8o Koop.ztli

BaTH ( X v i Yv ) ,l.l8HH B CICT8116, B KOTOpOA HaqaJlO OTCqeTa COB

na,~ta&T c rnaBHoA 'fOql(OI npoeKUHII (no .ztaHHH» nacnopTa). IlpoBepKa 

I ytOqHeHKe BNUOJIHSJIKCL B !pK 3Tana, 

Ha nepBOII STall& npOHSBO,ltiJlCH C,l.lBHr H nOBOpO'f CHCT6M~ KOOp

AHB8T ( Xr;L ; YGL ) - ( Xr , Yr ) no q,opwyxaw 

XT "'}'-
1
(D1 + D:z·XIit. +D3·YGL) 

Yr = }'-~ (A'~ - D3 . x<'il. + .D2 y6L ) 
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r.n.e 

)1 == (D; + n; 
_,r "' "' J A:; ~ N 2::_ Yv - D3 L XGI. + D2 L YG~.., 

\ N - IIMICJIO H3uepeHHWC penepHIIX KpectoB ) • 

Koa~H~HeHT~ JD npe.n.sapHT8JlbHO Ollp8)l.8JIH~TCH 113 CHCT811Y JIH-

HeltHWC ypaBH8HHK 
C>Q2 
--=O o D, 

r.n.e 

()QL=O 
oD:z. 

a e<
'OD3 = 0 

1. N 2 
Q "' L_ ( D 1 + D2 XG~ + D3 Yc,L - Xv) • 

Ha BTopou atane BlinoJIHRJIOCb onpe.n.eneawe uacwta6a K H )(; 

npH qJHKCHpOBSHHWC Q 2 11 a" . 
l.!aclllTa6 K IlOJiyqaeTcH npM pemeHHH JIHH8HHOit CHCTeM~ 

z t a.x-, =o a.x, ~o 
alf 'ox~ 

)_ )_ ()J, ()..)", 
"yl = 0 1 -;;;-- =0 
o a_ vK ' ( IO) 

r.n.e 
1'1 

_}~ = L [(Xr Tcos<f- Yr TS:n tf +X~- KX~ ) 2 + 

t (X7 TM.n<f + Yr Tcosy> + Y~- K Y~/-] 
' 

(~J)=, (/+Gzfz+a"p~J(~;}, 
(II) 

f.t= < + y~ 
' 

T - y'IMT~aeT TepuaqecKy~ yca.n.Ky cTeKJia. 

ilpll pe•esa• CHCT811Y ( 10) MOitHO npH6JUI:&eHHO llOJIOitllTI> C()S'f ':'::{, 

Sin tf ~ lf , 'l'fO onpaB,l{WB68'fCli puee BWIOJIH8HHWM npeo6paBOB6Hll-

811 ( 9) .iloJiyqeaaue lf, Xa., Y~ ,K no.ncTaBJilill'l'CH B (II) .nna nonyqeaHH y;. 
TpeTHit STan COCTOHJI B B~'IHCJ16BHH 11 aHaJIH36 llOJlli 3H61l6HHA _p; 

(II) ,l{JIH H63SBHCHIIO M6HlllllllHXCll Ctl. , a" , B3liTWC OKOJIO HOIIHHSJIOB 

( CM, taOJI , I) . 
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... 

B KaqecTse ( X 11 i Yv ) ~1CnonJ>aosanocJ> HeCKOJII>Ko aeaaBHCIIIIIWC 

H3MepeHHi penepHIIX KpeCTOB, 

Aaamta nonH aHa1leHidt _x~ noKaaan CHJII>HY~ KoppeJIH~H~ uea.ny 

a2 H a4 , ilOCKOJll>KY qJO'fOKallep~ npoeKTHpOBSJIHCl> C KOUReHCa~Helt )l.HC

TOpCHit 1 ,!{Jill Kalt,l{Oll H3 <fJOTOKaMep 6~JIH B~6paH~ 3H61l8HIIIH a 2 ~ 0 11 
:L 

a4 x-0, liTO npBBeJIO K yBeJIH1leHIIIl P1 (II) He 6onee qeu Ha s;,. nna 

paaaux Ha6opoB ( Xv, Yv ) YHHHuyu _)~(II) .n.ocTHraeTCH np11 a4 Hue

~~ paaawe 3HaKH (I H 3 npoeK~H), il03TOMy npHHHTO a4=0 ,l{JIH I H 

3 npoeK~Hi. 

Pa)l.IIIJC JIOitHOA KpHBH3HU 1 KOTOpul\ 110r 6U B03lHKHJTb Ha-aa lll3-

lleHeHHII a2 Ill 64 1 0~6HHB66TC!I B :)':... 500 II, nna CpaBHeHHll JK81:6M 1 'ITO 

MSKCHU6Jll>HYI HllllJlll>C nepBIIltlBOrO ny1lK& HeltTpOHOB COCTSBJilleT 5raB/c, 

ll03TOIIJ tpeKH BTOplll1lHWX '16CTI/l~ B Kallepe 6y)l.yT IIIU6Tl> pa)l.IIIJC~ Kplll

BH3HY 3Ha1lHT6Jll>RO MeHame 9,8 M, CJ16AOBateJiaHO,B03MOitHOe KCKa:&eHHe 

HllllJJll>COB BTOpH'IHIIX tlSCTI/l~ 6y.n.eT cy~eCTBeHHO MeHJ>We H311eplllT6Jll>HOit 

OWH6KH npH onpe.n.eJieBHH 1/lX HllllJlll>CS, 

B taOn, 2 npzse.neaw no.no6paaa~e aaa1leHHH K, a2, a4 )l.JIH Tpex 

npoeK~HI&. 

PaccMOTPIIII onpe,~teneaae KosiMJH~HeHTOB K 1 , C z, ~" . 

KoaiMJHUHeHTW Jb• 1 p,_ 1 p.. nonyqa~TCH aaanorH'IHO 

annpoKCHuauzH saBHCIIIIIOCTM A f O'f f .nna l =30 c11. 

CpaBHHBall BWpa:&eHHll (I) H (3) 1 OOllJ1ll!lll 

(I<+K.;t)=:{(ln, + %KJ(i+j3o)}:lc=30cto~' 

K = ~K ( I + o(. ) 11: = 0 

OTKy.na cne.n.yeT 

K1 = n~1 fi',- 1{1 +j3o -t(j!>o-ot.o)Hrzc'l- 1}].~3oc,., , 

7 

( 4+8) npH 

( I2) 

(13) 



Ma cpaaaeHMH (2) M (5) cne~yeT: 

(Kaz + 'i.K1tJ(K+~K1f 1==-f3:tU+foor 1 

H aaanorHqaoe BHpaxeaHe AHH ~t , OTKy~a 

~z = { f>.t (1 +j3of~ + K ~-t K-:,' {f..t (f +j>oft-a.t.}} 'i ~3ocM ' 

tit ={p., U+Jof
1 

+ K~-~K~1 {}1t (f+Jof"'-CL.,]J Jt~JOt:.H. 

2. OnpeAeHeHMe KOOPAHHaT ( XgEF , YReF ) Hao6paxeHH~ 

penepHblX KOOPAHHaT 

( 14) 

PaCCYOTplriY UpOI.\e,nypy OUP6A8H6Hltlff rnaBHiiX ToqeK, COOTBeTCTBy

~~HX CltiCTeUe napanneH~HHX OUTHqeCKHX OCeA CTepe~OTOrpauxeTpH

qecKoro annapaTa (pHc.2). 

nna K~O~ cpOTOK8Y6pbl llOHOlleHMe rnaBHO~ TOqKH Ha npMKHYHOM 

CTeKne OTYeqeHO UpH C60pKe*). TiorpemHOCTH C60pKH npiBOAHT K TOYy, 

qTo OllTMqecKHe OCH pasHHX ~OTOK&Mep, COOTB6TCTBYD~He OTyeqeHHblY 

rnaBHbiY TOqKau, OK83blB8DTCH Henapa.n.ne~HblMH. 

Tipe,nBaplt!Ten~Hble HSYepeHHH (B CHCTeMe KOOp,nHHaT o603HaqeHHO~ 

X, Y , :l) OTueqeaHHX r.naaaax TO'IIeK ( X<>- , Y().. , 0 ) H CHCTeYH 

COOTB6TCTBYD~HX HY pHCOK ll03BOHHDT BB6CTH Ha Kax,noU npoeKUHH CBOD 

ClriCTeYy KOOp.nlriHaT ( X v , Yv ) c aaqaJIOY OTcqeTa B oTueqeaao~ 

r.naBHO~ TO'IIKe H OCHYM, napa.n.ne~HblMH OCHY X lrl Y / 5/. TIOCKOJIDKy 

nepeC'I6T OT ClriCT8Ubl KOOPAHHaT HsuepHTen~HOrO npH6opa K CHCT6Ye 

( X v, Yv ) oqealtl,nea, 6y,neu C'IIITan, qTo Koop,nHHaTbl Mao6palleHHi! 

penepHblX KpecToB ,naHbl B cHcTeue ( X v , y 11 ) • CauH •e penepHble 

KpeCTbl, H8H6C6HHbl6 Ha B6pXH66 CT6K.JIO BO'\OpO,nHOU KaUepbl ( ;l =0 ) , 

a~aHbl B cHcTeue ( X6L ~ \;L ) , KOTopaa ae caaaaaa c ( X , y ) • 
~:STY ToqKy 6y,neu aaablBaT~ "otyeqeaaoR". Oaa aa.naetca ClrlcTeuoA 

pHCOK,H8H6C6HHHX Ha CT6KJIO. 
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PaccMoTpHu BHpaxeaHe 

c:= L L_ L_ [(xv-xw/+(Yv-Y/uFl] 
U3Hepe.HUSf. nPtX.Kt.4UU ~~~~r,t: ' ( 15) 

B KOTopoe BXOAHT pacc'IHTaHHble Koop,nHHaTa ( X REF , Y RH ) -npoeKI.\ltllrl 

KaXAoro KpecTa aa Kax,nyD as npoeKI.\Irl~. 

( 
-...J . ) -((-' ~ y )-f 

xt?EF= Xc;L.Tcostfv-lGI.Ts-tnt.fv+Ax-Xa.K ,rtl.t.fR+a.,fR ' 
( 16) 

-( :t ")-~ 
YRu: = (X6~.. Tsin V'v .,_ ~t. TctHifv +A~- Y<>-) K [I +a2JR +a,yR , 

r.ne :1. L .:?. 
JR = XREF + YREF ' 

'fv , Ax , /1 'i - KoacpcpHI.\H6HTbl nepexo,na OT ClriCTeYH ( X6 ~., , Yr;~.. 

K cHcTeue ( X , Y , 0 ) • 

Be.nH'IIlt!Hbl lf v , Ax , II 'I 
T.e. H3 CHCT6Ybl 

~ 
onpe,ne.JI!tiY H3 ycnOBiriH UlriHHYyYa Cv 

~ 

oCo =O 
a if v 

,t_ ,.., .t 
'dCv _ 0 ~ =O 

' 'OIIx -- ' oAy ( 17) 

~a (16) M (17) cne,nyeT, qTo ( )(~£F , YREF ) Baq~t~cneaa ,nna on-

TH'IeCKO~ ocH1 npoxo.nmue~ qepes ( X a. , Ya_ ) r1 napanneni:.Hoii ocH it 

( cMCTeYa X , Y , 2 ) • TiocKon~Ky sTO cnpaBe~nHBO ,nmt Kall,nOH npo

eKI.\HH, ace onTHqecKHe ocH napanJien~H~. 

PaccuoTpHu npeo6pasoBa&He 

( X~ ) := ( Du ; Dx3) ( Xm ) + ( ])X1 ) 

Y m Dyz , DY3 Y, D'J< 
( 18) 

rAe ( Xm, Y"') osHaqaDT KOOMHHaT~ 

TpeKOB HJIH penepHHX KpeCTOB ( Xmv , 

H3UepeHHblX Ha np06Kl.\HH ToqeK 

Y mv ) , IJ x , D 'I - KOa<WJirll.llti

6HTbl npeo6pa30B8HHH, onpe,ne.JIH6Ybl6 ltl3 ycnOBHH YMHHYyYa Q'-
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Q~ = ( 2/V -Gt f._ {(XI?EF- X',.,v t-+ (YRu -y;_vf} , (19) 

I I 
r]te ( Xm.- ; Ym.-) - BupaaeHMfi ( 18) AM MawepeHH!iX O]tHOBpeweHHO c 

( X m ; y..,) KOOp]tltH8T penepHW: KpeCTOB ( X ... v ; y mv ) • 

Koop]tKHaT~< ( XREF , YREF ) paccllltoraau ]tJifi cMcorewu napaJIJien:r:.-

HUX OUTM'lOCKMX OCe~, UOSTOIIY npeo6pasOB8HMe (18), BKJID'I6HHOO B 

nporpauwy reoweTpM'lOCKO~ peKOHCTPYKUMM, 03Ha'laeT npHBO,lleHMe H3116-

peHH!iX TO'l6K K CMCTelle KOOp]tMHaT, CBH38HHOH C napannenLHUIIH OllTM

'leCKMIIM 0Cf!IIM 1 T.e. 03Ha'laeT waKTM'l6CKOe nepeonpe,liOJI6HMe rJiaBHYX 

TO'l6It Ha npoeKUMflX. 

06oaHa'lMII qepea ( LlX , ..1$1) cpenaee aHalleHMe pasHOCTe£1 

( XuF -X v ; YREF - Y If ) a a Kallt,liO~ Ha npoeKUH£1. 06pa6oTKa Hawepe-

HM~ penepoB noKaaUBaeor, liTO, aanpzwep, nnn nepBo£1 npoeK~H 

JX:::oo,oo1 A'f l=lr,OB Cll. 

~aJioaeHaaa Bume npouenypa nepeonpeneneHHH rnaBHWC TO'leK aa 

npoeKUMBX 110llt6T npHIIOHHTI:.CH, eCJIIt 

/.1X{ <<FK, /!J~/<<FK, 

liTO BiillOJIHOHO B ]taHHOII CJiy'lae. 

TIOCJIO llO,llrOHKit (18) CpO]tHOKBa]tp8TM'IHOO OTKJIOHOHIIO KOOp]tHHaT 

MawepeHHWC penepoB oor pac'leTHWC XuF , YREF ( cw. taon. J) 

COCT&BJIHOT {Q! ~(0,003 + 0,005) Cll, 'lTO COOTBOTCTByeT BOSIIOK

HOCTHII zawepMTeJI:r:.Horo npz6opa TIYOC npM HauepeHMH penepaux KpecToB. 

npyroH cnoco6 onpe]teJieHHH nonpaBoK K KOOPAHHaTall rnaBH~<X 

TO'l6K Ha rrp06KUMHX 1 BO Tpe6yD~H~ npe]tB&pHTOJil>HOrO onpe]teJieHHfi 

( K , az , a¥ ) AJIH !IJotoKawep, npe.z~Jioaea B/7 I, O]tHaKo B era ~yHK
UHOHaJI BXO,IIHT B,IIBOO 116Hl>WO YCJIOBH~ CBH3H, '1011 B (15), 'lTO B H8WHX 

yCJIOBIHX 6UJIO 61i HOlltOJI8TOJil>HO. 
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t 

3. PeKOHCTpyKUHH penepaux KpecToB, 

TpeKoB, co6uTir111 

TIOJIY'IOHHUO OllTH'IOCKHe KOHCTaHTU ( TaOn. 2 M J) ]tJifi llpOBepKH 

HX K8'10CTB& 6UXH BB6,li0Hii B nporpa1111y reolleTpM'IeCK0£1 peKOHCTpyK

UHH H HCllOJI:b30B8Hii npl o6paOOTKO ISIIOpeHHI1 penepHUX KpeCTOB, Tpe

KOB, Co6UTI£1. 

PesyJI:&T8TU peKOHCTpyKUHM penepHUX KpeCTOB npiBO,li6HU B Ta0n.4, 

H3 KOTOpOA cnenyeT, liTO llOJiy'leHa XOpOWaH TO'lHOCT:b peKOHCT-

PYK~H ilJIOCKOCTI :l = 0 . 

B nporpa»we reoweTpHIIeCKo£1 peKOHCTPYKUHM/3/ nJia Ka~oro Tpe-
L 2. 

Ka Bli'UlCJIHDTCfi BOJIMIIHH!i J(,'IM W , xapaKTepzayD~He paa6poc pe-

KOHCTpyHpOB8HHUX TOIIOK ( X3 , Y3 , }3 ) OTHOCHT6JII:.HO annpOKCHIIHpy-

I>IIIIX KpiBW: Y (S) H itt" ;r (S). 
K,~,~ 1 •, o 

BeJlll'lllHU ;~'I 1 W 2 aanHcuBaDTCa B waTpH'IHOII BIIIAe 

2- -1[ T -f ( ] .fx~ =min ( N1 -3) (Y3 -YK "Y )·A· Y!l- ~" ~) 
K,~,Yo ,,.,, 0 'r' o 1 

z -tr r _,( )] 
W =min (;V,-.2} L(l, -l:~r><,:i.o) ·8 · x:J- .it3.<,:J. , 

t,cJ.,Io 

(20) 

r.~te N,- 'IIICJIO H3110pOHH!iX 'fO'ICK Ha TpeKe, 

k,~,Yo- KpiiBH3Ha, aallllyTaJI:&HU£1 yroJI Ill Ha'laJI:&Haa KOOp,ltHHaTa Tpe

Ka (B cHcTewe, rne Y1 ""YN1=0), 

4ct 
1 

J.o - TaHreHC yr11a norpyJteHHfi II H8'181Il>H8.fi KOOp]tHHaTa TpeKa, 

A B - KoppeJIHUHOHHUe waTpMUU omM6oK c aJielleHTaw>~ a,i j >~ 6i J. , 
' 'O ) 

ai.,j = c:J. CX:a,_ s..i + a(0..1<1Jfti-,j 

~c,J ~cl.oet £.,j + ae,JC""'L,J 
S · - CMIIBOJI KpoHOKepa, 

L,j 

!. 
+Ca. Gla.. 

!. +c, £, 

(JflllM• -£ - BKJia]tii B 118Tpir!uy OT IIHOrOKpaTHOrO paCC6f!HMH 1 
----r·J~~e.'l~ 
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~"--, £ i, - KOSWifll4l\ltleHTbl nepeCii6T8 OT lti3Y6pHTe11IoHOJil OWII6Kitl ( H8 

nneHKe) K oml46Ke B npocTpaHCTBe Kauepbl~ 

d - l43YepHTe11l>H8H OWH6Ka H8 nneHKe, 

Ca., C f, - nonpaBKI~ H8 HeTOIIHOCTl> OllHC8HBH OTITHKII. 

3aa 'leHHH c , Ca._ , Cg Bb16HpallTCH oraK, '1To6bl 

? -WZ=:t Jxy -

L .:1-
Ha pHc .3 npe,l{CTaBneHbl nonylieHHble pacnpe,l{eneal4a Jxll H W 

i\1IH 3H8'1eHHJil 

C = 2,? MKM C,_: 0, Ct~0,2 IIKY 

(H3116peHiiH H8 CKaH!tlpyiOUleY 8BTOY8T6 HP:D ) • 

~3 STHX ,!{8HHblX cne~yeor, liTO nonylieHHOe Olli1C8Hl4e OTITitiKil ,l{OCT8-

TOIIHO XOpowee, T8K K8K 3H81ieHil6 c! COOTBeTCTByeT B03110llHOCTil 

npm6opa HPD , a BenHiiJ4Hbl Ca.. , c, uanhl no cpaBHOHHil c G • 

nna npoaepKH npaBH1ll>HOCTI4 onpe,l\e116Hl4H i1YUY1ll>COB l4 yrnOB 6bl1ll4 

ltl8116peHbl B ny3blpl>KOBOJil KaMepe v•-co6b1TitiH 14 Bbl,l\6116Hbl C1lyliaH pac

TI8A8 ;1 ° 

no ""' roo cnyqaau 6bl1la onpe.zteneHa uacca II 
0 

' KOTOP8H B 

npe~enax OWH6KH coanana c Ta6nHIIHOlil. 
:1-

Ha pHc.4 npe,l{CTaaneao nonylieHHoe pacnpe,l{eneame ~ 

rMnooreahl np -ppJr (A.llH TpexnylieBblX co6b1Tlllil). 
!1. 

Up>! Bblli>!C116H>!Itl J >!Cll01ll>30B811l4CL OWH6KH LJk ' Ll t 

,!{11H 

' 1Jfad, 
napaueTpOB k , p 1 ~ol 1 KOTOpble nony'lallTCH 143 loi8TPHUbl HOpii811L

HOJil CltiCT6Ybl ypaBH6HHJii,C116,l{yll~eJil il3 (20). nna TOro, '1To6bl ltiCK.llll-
.t 

'lltiTl> 8H8'114Te1ll>HOe 38Bb1WeHil6 ~ B H6KOTOpbiX C06b1Titlax ltl8-38 

"cnacaTelii>HOa" npoue.ztypbl PCSTFILTR /
4

/ 11 TOMY llO,D;Oc!HbiX npH-

'IHH, ornHc!KH napaMetpoa nepeonpe,l\eliHRHCb no anropltiTMY 

12 

1-

.1K = { 
Ll K , J;llll 

L1 K· VJ; 
1 

p;u 

y;'l ~ .1. 

j~'l >i , 

{ 
.ap ' .ltJlll .J~'I ~ i 1 

<1 p = 11 !'. V7:; ' .ltJill .J!'I > .{ ? 

t. { 
IJ to. ol .ltnll 

t;~ol= d' 

ll ~ol-R, p;n 

wf. ~ :! 

w'l. > 1. 

liTO Bb13B8110 He60nLW06 H3116HOHI46 cpe.ztHero 8H81i6Hl4ll JK!~.• 
I. -

ilonylieHo (pJ4c.4) y = 3,8 np111 OllH.ztaewou 3Ha1JeHHH_f·=4, 

liTO uollHO CIJHTaTL Bnonae YAOBnetaopHTeni>HbiY cornacHew. 

B 38Kllllll6HHe aaTOpbl BblpazallT CBOil npH3HaTenLHOCTL P.Ae.ztHHU

Kouy il, OCo66HH0 1 9.B.K03y6CKOMy 38 TI01163Hb16 o6Cyll,l\6HHH 1 a T8Klle 

A.n.racnapaHy 1 A.B.HHKHTiiHY aa aaweliaHHH no oreKCTY pyKonMcJ4. 
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Ta6ID!qa I • 
Peayni>TaTH annpoKciluauHii aaBi!Ci!IIOCTil .1 p OT f 

,l{JIH Z=O H Z = 30 CM 

z = 0 olo 

Vl -8,99·1 o-4 

V2 -4 ,6o .ro-4 

V3 4,54.!0 -4 

z =30 I j>o P.:~.<cw-2) J'>'l(cu-4) 

Vl -8,94·!0-4 I 23·!0-5 

' 
-I,I7·I0-7 

V2 -4,39 • ro-4 I,90·I0-5 -6,92•!0-8 

V3 5 53·ro-4 

' 
-5,50·!0-5 I,65·I0-7 

Ta6IDI!llL2 

Koa~~i!UHeHTH B waTeuaTHqecKow oni!CaHilil ~OTOKaMep. 

K 6 a4 ·!08 Kr·I02 B •!04 B4•I07 a2.m 2 
Cll-2 CM-4 CM-I Cll-2 Cll-4 

Vl 8,66!03 8,004 0 5,49643 -I,3276 -2,159 

V2 8,66043 38,358 -3,068 5,49936 -o,82I4 -2,647 

V3 8,667!6 0 0 5,50707 -2,4630 8,867 
-~ 
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Taon11ua 3 

Koap,l{l1H8TH ( XREF , YREF ) il306pa~eHl1~ penepHUX 

Kp6CTOB B Cl1CTeYe napaJIJICJlbHUX 

OllT11'ieCK!riX ace~ • 

X8 ,Y
8

- KOOp,l{l1HaTH 011Tl1qecK!riX ace~. 

upoeKUHR I t:. :> 
X 

8 
CM 87,8002 87,8042 56,7974 

Y_a CM -5 ,OII2 45,0222 -5,0232 

i~ penepHoro XREF YREF XREF YREF XREF YREF 
KjJeCTa CY CJJ CY C!.l Cli4 CM 

I -6,3681 3,4647 -6,3609 -2,3070 -2 '7892 3,4651 

2 -5,2169 4 1I55I -5 ,2!38 -I,6I86 -I,638I 4,I550 

3 -5,2194 I,6233 -5,2129 -4,I466 -I,6399 I,6240 

4 -3,4918 4,2682 -3 ,49I5 -I,5069 ,0868 4,2676 

5 -3,4932 1,5083 -3,4903 -4,2638 ,0859 I,5088 

6 -1,766! 4,2685 -I,7667 -1,5074 I ,8II9 4,2676 

7 -1,7669 2,8867 1-!,7668 -2,4444 I 181!3 2,8863 

8 -I,768I 1,5067 1-1,7673 -4,2669 I ,BIOI I,507I 

9 - ,0394 4,2688 1- ,0399 -1,5074 3,5377 4,2677 

IO - ,o4IO ! 95064 1- 10414 -4,2678 3,5361 1,5067 

II ! 96874 4,1520 1,6870 -1,6240 5,2635 49I5II 

12 1,6856 1,6203 1,6941 -4,1536 5,2615 ! 96206 

I3 2,8368 3,4601 2,8356 -2,3I51 6,4123 3,4596 

I4 2,8369 2,3095 2,8248 -3,4647 6 94II2 2,3095 
--
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Tae!UL\a 4 

0TKBOI6HIH peKOHCTpylpOJaHHYX penepHYX KpeCTOB OT 

IX ICTHHBYX DO~O&OHI~ • 

6 x = XpeKoHcT. - lGL ·T , 

~'-y y - y •T 0 = peKOHCT. · GL ' 

()z = zpeKOHCT. - O 

OX 8YDJ.- B UKU. 
J J 

CTepeo6aaw B12= 50 cu, B13 = 3I cu. 

l.iTOPO ~ .;z vTopeonapa 
IE penepaoro 1auepea1e I 2 1auepeau I 

KpecTa 
ox OY 02 01-. ox 8y Sl 

I - - - - - - -
2 - - - 283 - - -
3 - - - -60 - - -
4 -4I 8 58 -7 -38 -5 -2 

5 9 24 -37 -10 44 9 -364 

6 38 22 -20 -90 30 59 I94 

7 27 -I7 -29I '"'I19 - 2 -10 - 82 

8 20 24 4I - 43 2 I6 45 

9 24 - I 37 - 9I 23 7 114 

IO 23 - I 76 - I5 32 4 322 

II 9 -II -!59 - 96 -- - -
I2 - 9 I6 - 2 105 38 31 :202 

I3 -I8 -I5 46 49 -85 -71 -300 

14 -27 -33 I27 II9 -36 -24 5 
- ---- - - --- - - --

-:> 

2 

Sz 

-
-164 

- 53 

-3!3 

-107 

300 

32I 

354 

I27 

455 

- ~5 

II2 

-269 

-487 

\ ,~, ~ : '' JJ H
1 

11.1. ( ---- ~::a~~~~:!uR 

06lJl!Krul 

L------;;-t--;;:------lt---L-- X 

z 
M 

Pr.w .I. 
Onzcaaze OT~enLHO~ ~OTOKaMepw . 

R = ? K ( 1 .- a-2- f._ 1- lL~ f~) j 

tgQ = 5'K1 (!+e,,_f"+ t~_f')i 

Oo - ODTH'l6CKaH OCL; 

Pa6o~uu olJlJ~n 
fl!/~bi.PbKOGoii 
KOMepbl 

lvhn - nyq, npoeL\l!pyrnneR npocTpaHCTBeHHyJO TD'IKY M. 

Ya i 

vJ 
I 

y 
y, 

xa --X 

PHc.2. 

"PacnonoaeaHe 3 npoeKUHU. 

DeL z nepne~BKynapaa qepTeay; 

(X
8
Y

8
) - OTU6'16HH8H rnaBHaR TO'IKa; 

y, 

+ - pRCKH 1 OTUe'laD~He rnaBHY~ TOqxy; 

X - Hao6paK6HHR penepHYX KpeCTOB. 
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8+3-

6~ 

4~-

:111-

I 

8H, 

W' 

,r-1,~ 

• 5 '" 
Puc .5 

P~t~c.3. 

Pacnpe.z~eneHirie lriSMepeHHbi.X Ha HPD TpeKOB .n-- ueaoHOB 

no B6JIHlllr!HaM _};g I W2
, 

~ -
Ha Muepsane 0+2,5 .A~= 0,825 wz. 0,916. 

Ha HHTepBane 0+ 5 }~v • I ,043 W2
• 1,230. 

11 

240~ 
I 

I 
1601 

I 
80~ 

L_,_ 
0 5 15 12. 

Puc.4. 

PMc.4. 

Pacnpe,D;eneHHe no BeJIIr1qMHe J-2 
(,D;IDI peax~z np-ppJi- ) 

3-nyqeBHX Co6HTHA,aaperacTpKpOBBRBUX B BO,D;OpO,D;HOI 

fiY3HP~KOBOA Kauepe. 
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Y CJIOmUl 06MeHa 

TipenpHHTLI H coo6~eHHJI OH.HH paccLUiaiOTCJI6ecnnaTHO, Ha ocHose 

B3aHMHOrO o6MeHa, YJIHBepCHTeTaM, HHCTHTyTaM, Jia6opaTOpHJIM, 6B6-

JIHOTeKaM H HaY'DILIM rpynnaM 6onee 50 CTpaH. 

TIOMHMO peryJIBpHOH paCCLIJIKH B nopJI~e 06MeHa,H3AaTeJibCKHH 

OT)leJI e)KerO)lHO BLinOJIHJieT OKOJIO 4000 OT)leJibHLIX 3anpOCOB Ha BLI

~LIJIKY npenpHHTOB H coo6~eHHH OH.HH. B TaKHX 3anpocax cne)lyeT 

o6JI3aTeJibHO yKa3LIBaTb HH)leKC 3anpaWHBaeMOrO H3)laHHJI. 

Aupeca 

TIHCbMa no seeM sonpocaM o6MeHa ny6JIHKaUHJIMH, a TaK)Ke 3anpo-

CLI Ha OT.lleJILHLie H3JlaHHJI cne)lyeT HanpaBJIJITb no a)lpecy: 

101000 MocKea, 
T.llaBHblii no'lmaMm, n/JI 79, 
H3oameAbCKuii omoe.11 
06~eOUHeHHOZO UHC111U111Y11la 
JIOepHbiX UCC.IIe006aHUU. 

A)lpec )lJIJI nOCLIJIKH BCeX ny6JIHKal(HH B nQpJI~e o6MeHa, a TaiOKe 

)lJIJI 6ecnJiaTHOH nO)liTHCKH Ha HRY'iHLie )KypHaJILI: 

101000 MocKea, 
FAaBHbiU no'lmaMm, n/JI 79. 
Jlay'IHO-IIIeXHU'IeCKaJI 6u6.11UOIIIeKa 
06~eOUHeHHOZO UHC111UIIIY111a 
JIOepHbiX UCC.IIe006aHUU. 


