
CIITiCOK J'IHTEPATYPbI

l.6a6aes P. A. l.l.creroBaHtre Qopny, cpeasero y,na HaknoHo sa 1eM
noi noBepiro.rr.'yc. 3anHc\u A3ep6. focyHnlep,nrera. Cep. Fon-reo,p.,,
1972. .]\& 6-

2.BoqapoB M. I(., H{KonaeB C. A. MareMaruxo-crarrc
iold B xaprorpaonn. M., 1957.

3. EoqapoB M. K. Meroau MareMarrqecrcn crarscrtr(r B reorpaQr!.
M.. 1971.

4. EycaraeB 14. B. IlareMarrrc-craDlclrcecxre Merold o6pa6orK{ Kap-
rorpaollqec(qx NarepranoB. - 

(Ilpo6neMd .nap€seprerr(r n BoAHoro xo3rn-

5. Bor(oB H. M. npuE{nnd ! Meroad kaproMsprq. M., 1950.
6. Kv!i!( tl. O. Mop+orcrp La xapaRrepr.uKa p"$.+y B pafioHi

cerhra XoBreHb. - 'B.cHtrk,q4v. Cep. reorpaoiqHao. 1062..l,r! L
7. Ky!rr. I O. .[o(sir .Brr0aHHc Aaprr (]r.B !srnrr nosepxHi Aa

trprkrari lepHropii reo'pa+i,Foro oauiorapy. - B \d . XXXIX .rayko8a (oH
rtepeHqir ,!6BiBc6Kofo yHiBepchery. feor. i reorp. T€! aonoBiaen. I6BiB, 1965.

8. H!(onaeBcxar E. M. MopQoMerptqecRne xapr! pen6eoa. MeroAn-
cec{qey<a3rHPinonPoeKrrPoBoHqo kovrne(.B6xHryqHo-cnP.-
uoc{Nr arnaco8 M 1966

9. qepEEH B. M. O MeroaH(e 6tutx Mopoouer-
p,qecMx eapr. (reoasrr, kpro.paonr u a3po0oroc6eMxa,, 1966, }t,4.

Pa6o nocrynNz
k,4eapoi reo.

toDdonorrs nbBosckoro

va(
A. C. JIHC}'11!AHCKZN

KOHOOPMHA' NPOEKIII,I' qEBbIIIIEBA
MEPH]I I{OHAJTbHON 3OHbI 3EMHOTO SJIJIHNCO}IAA

143 Bcex npoe(qufi, npfiMegEeM6lx B MltpoBofi npaKTI'IKe AJis
o6pa6orxr.{ reole3ficecxrx fi3MepeHut It tiocrpoeHrt ronorpa(pnqe'
c{;x Kapr (rax Ha3HBaevu\ reone3uqecKlrx hpoexuufi), rla6o,ree
qenecoo6pa3HblMH npH3HaHbI xoHQopMnble. CpeAn Hqx caMoe rH-
poKoe pacnpoCTpaHeHre noJIyqI{J'Iu nonepeqH}'Ie qIlr'lIIHAPIIqeCKte

npoeKqrrfi, cnMMerplrqsl,le oTHoc[TeJIbHo 9{Iafop? u lleKoToporo
MepHAraHa: npoexuur falcra r .lpoel{uut ull4 tuniversal Trans-
versal Merkator) xnr fay.ca-60ara,

B npakrfiKe raKne npoeKu!]u npriMeHttorcq I(aK Mfiorono.rocllble
flo,rocr,i, uueayeuue KoopauxarHbiMu 3oHaMt, npeacraBrqror co6oi
coepouArqecKne aByyrolrbfiuKtl, cropoHaMH Koropbu cryxar ABa
rioryMepxaxaHa c pa3HocTbro aorlror urecTb !lr'Il'l Tpu rpaAyca.
Cpeauufi tueprauar 3oHbl. HaJbrBaeMblil oceB6IM tBr'Iterct ocbo
cxMMerpfirl !aHpoii 3oHbI npH oro6paxeHrH pe fia nJlocKocrll

B vnoMsHvrbrx npoel{qntx MacLlTa6 Ha oceBoM MepuataHe
fir.rHr.IManeH i paaex nocroannoii HanepeA baAaHHoii Benuq He:

B npoe(qull faycca l, a B npoeKqnn Uta4 - 0,9996: C yAare-
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HIeM OT OCeBOIO MePnAnaHa MaCrUTa6 BO3paCTaeT fi nOCTntaeT
MaKcnMarbHoii rer''luqHHlr Ha (paiaHux MepfiA aHax 3ot{6r, rAe,
tBJIttcb nepeMeHHltM, B 

-cBolo orrepeat, npIIHIIMaeT Mal(ctiMaJlrrHoe
3HaqeHte Ha lgKBaTope, ri3oxoJlbt a 3Tux npoerqfitx HMeIoT DIla,
6,jrH3K!ii  ( I]prM6rM r'I]tH]lrM, napa!'r!'roJrbH6rM oceBoMy MepriAlIaHy.

OrHaKo rrB.crHo. \-o HarBbrroAHejiuei B cMLrc,'le KDrreDrt
qc6HUreBa xoHtFopvHo,i rPoeKU{eii Jr}o60ii raMKHyroi o6,'tacru no-
BepxHocTu sJrrrnconaa rB{'rreTcr Ta, Macura6 arilH xoTopoii Ha
rpaHuqe grori o6,racrn coxpaHrer noc.rorHHyro Be,Ilr{rHy [3]. Apy-
nr.rMu croBaMr.r, Tor'rbxo npfi co6,,rroaeHafi ynoMrHyToro yc!'roB r aM-
nnuTyaa MacuTa6a a!'rr'rH B npeaer'rax rlgo6paxaeMorl Ha nrocKocTg
o6,1acru 6yAer HauMeHnlxeii. H npoeKqr]r faycca, Hr{ npoexqHt
UTM r.Jrr' Meptrt:oolarltoil 3oHrt ne ,rorrr,rl"n B oroM cMblcle
llallBllroAHefi ]IIHMI,!, IIo3ToMy o6paTrjMcr !t paccMoTpeHnro Ta(oii
rioH!popMHoil npoeKqnri Mep{AnoHar!Hoii 3oH6! 3eMr{oro gr't-r'rIincorAa,
Macrrra6 Ar'rIrH xoTopori Ha rpaHr,rqHbrx Mepr,rAuaHax sToii 3oHbr noc-
rosHeH I{ paBerr L Corracso npuHrroi? B MareMarnqec(oii Kapro-
rpaQrir.r TepMUHo,roruu, raKyro npoerurlo 6y,lera na:uram npoex-
q eii qe6HueBa AJrr Mepr,rAnoHar'lLnoii 3oHd, npfiqeM, Mbr ne
npec!'reayeM r{erb norHocTlro ll3JroxrTb 'leopuro sTot npoeKqriu n
noryqHTb Bce QopMy,lbr, (oToplle Heo6xoAnM6r B npaKTfixe nprlMe-
BeHrt reoae3fiqecxofi npoellqttl, orpaHllqnMct r'!I ltb Ir3!'IoxeH!e
oaEoro u3 BoSMoxH6rx nyTeii noryrreHnr 'raKoi npoeKqur.r H BHqc-
l,[M, Hac(or'rbKo ficKarKeHfir B Heia 6yayT MeHbrre ucKaxeHfiii
npoel(quu I aycca.

ypaBseHtlr BcrKofi rioHQopMHoIl npoeKqri{, cr,rMx{erpHrrHofi orHo:
cHrelbHo 3IlBaTopa I'I rreKoToporo Mepuar,raHa, nrq 06racTH cpaBfl]r-
ier'lrHo He6oJbnoil nporgxeHHocrlr no Ao,rroTe lMeror BiA [2]:

1' d,x" t^ dtx,,
" tt nh: 4t dna -CI ,J4" -

,dx^ lx d3l-, . l dtx^v:t-_- j-F- r' dq 3l dqt 5t dq,
(1)

fae x, ! - n!'rocKue nprM-oyro!'rbHbre KoopaqHaT5l ToqKu; q -fi3OMeTpUqeCKat IlHpOTa 3TOU TOqKfi; 
' AOr'IrOTa ee, OTCqrirSEHat

oT oceBoro MepuauaHa; r0 a6cqucca TorrKu oceBoro lrepfia aHa,
kMcoureH ur,r po | ) t,

I',r3oMerptqecxar uupoTa 4 onpeAenreTcr paBeHcTBoM

rAe B -_ reoAe3HqecKar tllupoTa; M - paauyc KpHBlr3Bbr Meprj-
anaHa; r- paaryc napa,lnenfi.

A6cqucca .t0 onpeAenrercr paBeHcrBaMfi

-_ |
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(2)
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rAe /rh - MacuTa6 Ha oceBoM MeDltnuaHc.
Kax BuALTM Ir3 qJopMvn (l) u (3), KoHnperHbrii BuA KoHOopMHoii

:lpoeKulrI{ x, paccvaTpuBaeMoro x,lacca BnorHe onponenref.t
ytaBHeHxeM r3o6paxeHfir ocesofo Mepy! aBa Il], ro ecrs la .a-
Hr,leM Bcefo JrHrljb oaHofi qyaxuuu ro:l(o), KoTopar, B cBoro oqe-
peab, onHo3FaqHo onpeaengercr MacuTa6oM m0 sa oceBoM Meplr-
AuaHe, IlaK Hexar npo[3BonbHar OyfiKqus fluporbr q (vnu B).

.rlorapulFM Harypan!fiufi uacurra6a m B npot3BonrrHoii TorrKe
npoeKUsH, onpele,rreMoii ypaBHeHnrvr ll), BHpax{aercq pq-
,[oM lzl:

t, d:1n," t4 diln",.lnm:lnm,.-- - f ----' 2l aqz 4t dqa

ln !o: ln mo+ln r.

Ecrr x o6euu rracrrM paBeHcrBa (4) npu6aBurb ln r, To MoxHo

t d:tn.r^ t1 dttn," F d,tn,"In,!lnv^ 1l '+ lbl" 2'. dq, 4t dq. 6t dqc

rAe ln \,:ln m+ln r. (7)

nyrcM Atr{bQepeH{ua,lbHoro o6paqeHxr prAa (6) Bnpa3uM ln \'0
B BHAe {pylKquH or ln 1, y.urbrBar npH 3roM, qro nocJreAHrii? rB"ls-
erct QyfiI{uueil q r L TaK, B nepBoM npn6,lqxeHrru nplrfirMaeM, qro
ln \,o:ln \i, rr rorAa, ABaxAbr AsQQepeHqupyr 3ro paBeHcrBo no g
c roi xe cT eneflbro ToqHocrl{, noryr{rM

d2ln". _ d'?ln'_

dq:z Aq"

floc,re :roro, noacraB[B noryqeusoe B (6), Bo BropoM np 6,ru-
)KEHU'I }lMEEM

t, d,tnrIn/i:tn2 F 2l Aqz

I aa,'tee c Toii xe ToqHocTbo noJyqllM

Aztn) l! dilnv drtnvo d.ttn,
A * 2t ds'' dq' : ds'

[Ioc.,rc aroro B rperr,eiv nprI6"!l'xeHfiH JlMeeM

t'4,h, 5t. J,tn,in /. |n,+' 2t dc: 4' dq"

1i4

(4)

(5)

d, tn\



,{ciicreya aaa,rorU,rrrrM

lnv,:lnv14 a:tn,

rAe Ei - qnc,la 3ii,repa Er:1, D2-5, E!:61, t1:1385, E5::50521 r. a.
Tenepr,, npfiynMar Bo BHIMaHHe panencrra (5) n (7), nofapnoM

HaTypalrrLsbrii iiac rra6a na oceBoM MepfiIuaHe 30HH, BHpaxcHsLni
qepe3 !'rorapfiQM Harypa"qbHbrii Macurra6a B npou3BoJtLEofi roqxe,

o6p:30M,,1ance lrniiAeM

t .E.dll:r, t.E flu't r.... 18)4t dtl 6t dq

Etdttlnm :,6t ad"- '

datnr ,, E,d lnr
dq" - ut - d,t' -

dq"

3annueM c,relyrculnM o6pa3oM:
F A'\n2, F;'r--tnn,.-tnn |: " '.":' l, t-" " "'"'tt +2l dg: 4t dq.

E,dlnr,"-rt dq" ' '
IIo,,ryqcHHaa OopMy"la noKa3brBaer, qro Macrlra6 Ha oceBoM

MeptauaHe 3oHbr ullorrHe onpeaefltefcq, ecJlu 3aaaTLct ao,lroTojir:h roro Mep anaHa, Ha KoropoM vacuTa6 m-ma rRr,rqerct
nocrosHrrr,JM, ro ccrb He 3aq rc'rr of ru porbl. TaK. rpHHuMar ma - l.HaHneM QOpMyry .loralrOMa MacurTa6a Ha oceBoM veprrHaB.
rlpoeKuuli qe6brrneBa :oxr,r c Ao.rroroii xpai:iHux MeptrAlaHbB ir..
A uMeHHo, a sroM c,ryqae ln /z na rpaiincu nepu4rrane sonu 6yaer
roxAecrBeHqo paBeH Hyrri). Bc,reA 3a sruM x Bce qacrHbte Iporrs-
BoAHlIe ero no 4 6y.{yr paBHbr Hy,!d H QopMy,ra (9) Irp{ l:1,, llpn,

4l

n^,,:F lf r,+ u4lf +. ur'ffr,*

(e)

( l0)

I

npr! 1,,:3':0,05235 9877 988 ro3oofiqEefirbr npH npou3BoA-
Hbrx np&flfiMaror c,'rellyloul'rc 3rraqeHfir:
FE
: /l - 0.00t37 07783 8004; :l i,4, -0,00n00 t5058 6 crz: 4t ' (ll)

F.F-'l: -0 00000 000r7 4578: :t 13, -.0,00000 00000 0'04.oi u!

llloir3no/lHr,re trerlrbrx rropral{oB or In,. no q RL,rpaxao,rct raK:

" j'i : c,,.,8(2. ir:

!1!11 : :.o,, e l.u.r B (a, r) - sinj B(a, 2)l;

ff 
: a.u"'a l.,isr a (6,1) -- sjnr B cosla(6,:l) + sinta (6.3t1;

5



!1!Z 16 .or,6 1"0"', a (8,1) - sin? B cos. a (8,2) +

l- sinr ts cos'9 B (8,3) sind A (8,4)l (t2\

3.uccr, n xpyr,rux cKo6Kax o6o3HaleHr'I c.lcayrcU1lte BelqnqllHbli

(2,1) : I +rz; (4,1) : I +4n'z+snr+2I3;

\4,2):2+ t4\'+24\L+ l216; (6,1) :2+ lh'+50Ia+681s;

(6,2) - 1l + 146r'+5654a+94016; (6,3) -2+62l'1+360n{+780n6;

(B,l) :17+248r'z+ 126011; (8.2) : 180 + 3792t12+24528q! '

(8,3) : 1 l,t+4272t'z+3851'hi; (8,4) - 4 +508rt'?+77281a, (13)

rac n2:e"cosrB, e":0,00673 85254 14B3 (e' Bropoii 3KcqeH-
TDnclircr 3nJruncotaa KpacoBc(orc) Eue olMe'flM' q'ro B BeJn-
qinax (6,1), (6,2), (6,3j Ir3-3a va!'rocrrr or6porueHu 'r,reuu c 13,
a B Berl U.rHar (8.1). (8.2r. (8.3). (8.4) 'r'r.hbr c 16 rr RbrIxF.

T, repL n. ne'lleN K (olocTalJnH'llo 'lc'{ax'Hu'l lPo'KUllu I arc

"u 
u gc'6n-dna. Ka( o6brqHo npxHero I rlarcMarxqec(ori Kapro'

rpaQr,r B \, lecrB. MFpl,l rcKd^.P il koH4 0l\aHbl\ nDoeK ll 6]lF!
no,l;roBalrct BeirP l lloii u- ln m, foraflg ll. lov '11o oDrrrql]

MacurTa6 Ir306paxcll t paRen erlllHIlIlC, !!'It l(Oroporo, c!'Ieao'a_

rer'rbHo, r,:0. B rrpocKqrrll faycca B npeAcrax Bcei 3oHLl lrer'rlrqusa

a1)0. a r npoeiqnu rle6ullrena L',r <0 C'lnrafi, qro paBHbIe no

a6coJorHori BeJIHqxHe, Ho pa3.rlnrllrble llo 3llaKy llc[axeHllg paBHo_

ueHHbr, 6y,xeM cpannnBarL a6coJlIoTHrne 3lraqeHrt aMllr''lItryA Be'rH'
qnH r' B pcAe!'Iax Fcefi 30Hl'I 1c)i Il Apyror npoel(ufilt.

Cor,qaiuo dopMy'te (4) B npoeKqn faycca uMeeM

tr, d,tnr 1", d lnt |kd lnt J rrar- 2'. dl' +4'at 's: dl t 
l

n corracHo QopN{y'te (10) B npoexullH qe6LrlueBa nMeeM

ll,hd tnt 5li.d'tnt , t,t t'i
",:tt,t4 r 4t d,r'- 6'.

(l5)

CpaBHfiBat 3TH BbrpaxellHt, RxAllll'
co6ofi TonlKo rrlteHaMn IicrBep,oi ll

q,to oHn oTrrllqarcTct Me)xAy
BHue creneHeii orHoc reJIbHo

d'zln r .^
sHnMaHue,qro ; - <upa3Hocrn Ao,!ror 1,,. flo31oMv, llpllH Mar Bo

" ffto, 
c roqHocrblo Ao qrcHos qerBeproii crenellt nonyquM

lar d'1n r

ll6

aq'
( l6)



Maxcuuaasnue tcxaxefirs l,t MaxcuMar6Har pasHocrh rx B pac-

arpttBaeMllx npoeKuxrx r,rMeer Mecro Ha grBarope! rae! -!JJ!- =2' dq'
flpx la: t3': i0,0524, norroMy MaKcr{Ma,tbHoe :xauexde pas-
crn^{l6) B Ipelenax nIecrrrpalyinofi rouur cocrasrrrer nprMepHo

;-T

L lvloDo3oB B.. z. JpMaeB tt.

B nonr,3y rrpoeKurr{ qe6brllleBa.
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