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K OnPEAEJIEHIIIO BblcoT
H3 TPHfOHOMETPHTI ECKOI-O H HBEJI I,| POBAH I''

Kax rslecrHo, npxPaxrcHne reoae3nllccxoil Bllcorbl Moxllo HaIl-

ftr : /ra *a('

rne /rH -- Jlprrpaurcnne Hopjua''rl'Hoil Bbrcorr'r, a A( - rrpxpaqeHne
rtl,rcoT KBa3}rrcoltaa Haa peOepeHu_3,1'rllncoItAoM

Ilcnonb3yq Mero! rpuroHoMerpltqccltoro HItBe'rlllpoBaHxt' Bblqltc_

.'rrro'c n,ru nfIrpaqerluc feoile3IlrlecKtlx BbIcor /1t, tl"!ll nprlpauelllre

IopMarbnrix Bblcor ftH Crporrtii Briroa OopMyrILI rpnl.orroMerprl'

'rciloro t,. rr. rrrpoea,t/o I tt onpFdt ieHllq .rarl_' l'Hlrh Fo re n_

''.\r r\ 0h(or il,. n.a.roxer' ts lr6uf( [l] OlrraKo 
^1q 

H_\' xrr'_

rnr nplrpanreHnii Bbrcor no noJ'IyueHHoii B 3roii pa60re QopMyre

h, . H, Ht-l"rco.r'--"o' p,)-f il' sinS', -
2Z

- $. .in p,. ) + iN, N, fi" - l/') sin' t
rreo6xo,lriMo 3llarb napaMeT pr,t peq)cpeHu-3Jl rrlllcouAa) rcone3uue'

cxlle Y acrpolroMu!ecKre xoopr-lHHaTu rIHBeJnpyeMlrDt ToqeI(' Ta(

rrax N - palrryc (pnBu3HbI HopMa'lbHoro ce.tcslll 3"rllllncorAa B

ICDBOM reDruKalle; s yK,roHeHtte orBecHblx nlrIIHt' a qr - )ro'r1

",e*A-v 
no-p"ar"n n x peoepeIIq 3il'1nlrcoxA,v B coorBe1c,B,vlorlrlix

B coRpeMeHHoii "ln-reparypc [2. 3] nprl BdBo,le tFoPMy.J] rpxro-
lroMeTplrqccI{ofo HlrBennpoBallrt. no3Ron9rcrllux HaxoauTL' npnpa_

rqeHx; feole3nliecKrix rJlu IIopMaltbHblx BbIcor, obblqHo npeallo'qa-

faror, rr,o orBecHLIc ,lIlHXIl ncpccel{arcrct, a yrJacroK noDepxnocl

utno&to.tu, coorRercfB)loueii ilullfiu 
^{ecrHocrll 

S, qacrb o(-
pr*no".n poou,t.u R Kax npasll'ro, aBro!bl Hc npuRoaqr oopM)'n'
iri,.uo.'r"touilrx MarcMarnttec(r roqHo olreHrrt' cT ctreHb BltruHfi t grux

ronyxrcrlnii Ha onpcr'lc"'IeHHHe npnpaqcHnr BLIcor' B p€ynbra,e

4op.vy.lu nepcaa.rrl BLIcor rpllroHoMerptqecxnM HI{BerIIlpoRarIser'

loti,ei"nuote i yqe'roM 3rrx trpcano.'rot(eHnii, nojl!'{arcrct Hecrporrr'
y.r. E..rr xe p,ic.u rpuoars rp'rr-\.r<ru.oHHlo cP' KaK npoLrpaH_

crr^Pr')rc. ro r..,p,1oe ",r lr ilvuxIni rL nb Bcc 'rloff'o Qnnvin]'
rpurouovcrpu'Iecxoro HuBe"!fipoRaHutl llJq Bbrrillcr'Iefl ut npupaue-

'r'uii 
nup"a.ion"r, !blcorr a raKxe flo"Iyqllrb BcnoMorare'r)Hhle

vale"uiruecntr" nbrpaxenng, ro3Bo.Jtlrculre ouegllBarb BrnqHne

vnoMrHvrux rblIIe ntelnor'roxeHllii Ha pesy.ntTarbl Huser'lnponaHut
" [lo ' sbrnoro d]onvy. bl t,]!' rl c lHlalb rcH'llHHe pa'cloqHnq
.uoCorn"u|l o. ul'rrirxin aeprrxz'rlroi' peopafiuur' 9epcr rovx'r
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1 n 2 (cM. pljclHoK) npoBoAurr ln\utr ptl A p22, napa,l,re,rrnne
ocr'r Bparqenlr 3eMrrl, H,rlrufirr P!7 tt pz2, a raKxe nloixocrb. nDo_
xoAtulyro rrepe3 cropoHir / 2. CnpoeK,rxpycM o,rBccHLre J,rltHllu rra
3Ty rrocnoc'rL, a Ha nx llpoeKqtirx floryquM oTpe3K lAo ri 290:

1Ao: H,: ::L;
cos4r

2 Ba: H;- !1-. t )
cosqr

yr,lbr McxAy oraecHbrMr{ JrnHfirMrr { rrrrocKocTbro, Ha noropyrc
oHIt cnpoexrxpoBaHLrj o603HarrfiM qcpca qr q2. Be!,tlrqnHb! 3Tlrx

Ilcpcnaqa rLrcor r npo-
crParcrncuron .tnsrryll!-

/v/ r nt., - orpox( orrrc-
coormrc 

'dhor 
pj, x Fr, _

| /-//' r ?-r-7l! - DHco.

yrnoa MofyT ncxaTr, B fipeacnax oT 0 ao g0o H, B OCHOBIIOM,3aRltcfr
oT rlrxpoTbr MecTa rI a3fiMy,ra ]lr'.Brlrl 1 2. qTo6r,r ]r36exarr, 3Ha-
'.rrllrr )rroB 4, 6.txJ( x x 90", B 6n,tiiKoaTopHa,lbHuii roHe. L,ocK_
iHpoBarnrc orBechLj\ '':urr ii B cloM c,ryvac ue,lecoo6tajro n;oso-
aurb rra lrrocKocrb, ncpneHAuKynrpfi yro Ha3BaHHoii.

PaccTorrrue r{exay ToqKaMr{ 2,1, rr an (cn. pHcyflol{) o6o3Haq MrI.per rrr., yfrLr, oCplroB,rHHue npueruHrMI ntB.cHhtx jHrrxii H
Hi.rpaqJl.H elr 4.d0. coorR.tclseHHo rtepfj y H 6.
_ 14clonbryr MerontrKy ntisona (]Jopr,ry..ru, rp"r,ror{,.Hpyto D D".r_oj-c ll l,llar'Lerl flpuel{rt,rHr q rLrpe\troJl6r Jr{a t,4nBn2 ia ,rtraitro
FLO tL ua f zO:

ti+sc cos T:l1i cos e-sr2 cos:rs;
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fi;+st, cos 6:/li cost-sj2 cos zr.
I4s parnocru orax ypaBHeHuji HaxoauM

yqlrrlrBas, qro $: (z2r+zrr)-180' Il 6+.i':180o-U, noc,,re HeKoro-
pllx npeo6pa3oBaHHfi nony,rr.tM

- r; : --l!L (cos
2 cos'? I

sin | 12,,-2,,.1H;- H; : hi,: s*- ; _
sin ,(z^+zo)

. t.
stn r\2zt-zt2)

?,,- coszjr)-- j' ,, {cosb cqsl;'
(2cos'f

"in 
|10 1;

+sr, j 

-. 

(Z)
sin 

r(2" +zp)

IIoAcraB,lrq 3aBUCHMocru (l) B (2), 3anHcbrBaeM

. t,"
srn t (o- f,ttr:tr 

- 
+sr: cos4r

srnqr sin |(2,,+,.)
+sP cos 4'

sin]'G,,+2,.)
(3)

peo6pasyeu nepBbrii qneE npaBofi qacTu OopMynH (B):

r,ffi: r,*3#!4 - H,cos (q"-q,)-H,sin (q,-q1)tsq,.

OQosnavar qt-qF\q H yqurlrBaq, qro A4 B cMexnbrx nyHKTax
aBrynrqfiu BripaxaeTcr B ceKyHnax ri B peaxHx cryqarx MoxeT

arl' MIiHyrLr, npHHr.rMaeM cos Ag: l, a sin dq: 1(. ynpot"-

ltt. c,oer'IaHHLIe Havu, He oKaxyt laMerHoro Bo)AeficraHt Ha roq-
cTb onpeneJrrevoro npeBdrleHur. TaK, ec,tH Aq-60", a Hr_
l0 KM. To orul6xa B Bbrcorc roqxy Hz, Bs'3BaHEar. nprrxrrblMH
porqeHHsMrr, 6yAer Menlule 0,5 uu x ero uoxno npene6peur,,
u yqeroM u3noxleHHoro B!!ue OopMyny (3) 3anuureM:

snf, @u,z*)H2-H,:s,"c6q" 4' "' " 
-H,tCCrL#+sin;(2", +z\,)

. t,"
srn t (o T,

sinf,l, + z.)
(4)



AHa,rr3 Tperbero qlreHa QopMy!'IbI
yrJroB 0 u T Br,Ipaxaerct B ceKyHAax,

. l,^sln-t0 Ii:
2

TaxHM o6pa3on, oI(oHIrarerbHbIii
gccl(oro Hntsc,!lipollarIIrt TaKoi:

Hr- tll - h1': s1' cos tl1

(4) nona3blBaer,,rro pa3Hocrr"
no3ToMy npnMeM

(a - i)"
2p"

Bra 4JopMynbr rpnroHoMerpII"

.l-2

sin - (2,, +:.,) -u,teq,T+

l,l"r c y.rcroM (l)
ht

- ln-v\"
+.,r: cosq! 2d-

-' h'cosqz-HrlgQL ltl'

(5)

(rj)

cOepri'

OopMy,r',r (5) r (6) no3Eorrror Br,rqrc,,rflrb tsi,rcorl'r roqex
npoc, PaHcrBeHHou rpIrafi Ilntqnlr,

BenrqxHr,I z q HaxoAHni Ir3 pellleHxt nptMo!ro"lbHbrx
qecxnx rpeyronbn KoB MitNI H MzFrN,

sin gr:sin Pt, sin ei; sin qr:sin ori sin er;

tg zr':19 P,, 
"o. 

n' tg zzr:tg 0,r cos e,,

rae e - Ber'lrqHHa,3aBricqqat I{aI( or 3,!cMeHTor] npocrpaucrBelilroil
ccrI ropr 'oH.aIbrrbr\ ir-oB r. i'hl rHI' \ lrrccrnt lxr. r3h I nl
Koop;1rfiar IryHxroB n oprieHrrpoBaHltn JUH]III HxBc.l poBaIltq.
OopMy,rbr rr"re Bblqnc!'rcHltt e npriBeAeHH B pa6ore [4].

Arra,':u:rpyn QopMy'ly (5), Ilerpyalro ycraHoBurb, qro nepBble
,uBa rrJrcHa ee flpaBoii qacrn yqnrblBalor (B ollpeAe,lteMoM npeBbF
lxeHrH) Ka( npoao"!bHoc, TaK u rroflcpeuHoe 83arii{doe y&loIIcHlle
orBecHr,rx,,rfifini'i, To ecrb HaxoAHM flpeBbluenlle orHocfirerbHo pe_

a"!LHLrx HanpaB,'Iennii orBecHbrx,'ruuI]Ii B cMexlrbrx n'v-.rlKrax cerli.
OrcrcAa c,!eAyer, qro IIpn ncnoilt 30BaHIrIr OopMy'!bI (5) ficK,'Ift)_
qaercrr Hco6xoAIIMocrL trtcAeHrit Aono,lHtle"rbHLlx nonpatsol( n
onpe/1e,rrer{Lre npeBblrlreHnq 3a fl e'-IllHeiiHocrb 13McHenfi fi yK''roscllllii
OIBECHbIX ,IINHUi OT IIYHXTA X N,VIIKTY,

floIlpaBo'rHbrir q.rrerr OopMy,lbr (5)
A -1"sncasq2 ]' xaPaKrepll_

3ye, B!'rlrrH]le Ha BbrqrcnreMoe fl pesb[]rcHtc orcrynnerluii ypoBeHIIoii
JlotsepxHocrt orcqera Bblcor or rloBepxHoc'rrl crpepH- AeicrBltre'lI'Ho,
npeanoroxrrR, rrr'o Bbrcorbr o'rcrrrlrbIBalorct or cQepll,IccKoi]i llo_
BepxHocru, r{bl no.qyquM b:Y n 3HaqeHue rperbero qJreHa cTal{o-
BnTCr paBHrnM Hy,!ro.
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,I[",rn naxoxaenuq paccrotll]it MexAy roqxaMlr ,40 s B0-s1!,
r{oropoe Bxoallr n Qopuy,ry (5), peulaeM rpeyro,'It,Hu(fi -102 s
,40080 (cM. pLIcyHoK) no reopeMe KocI'{IIycoBi

s?, - (R, + fi;)'+ (R,+ H;)'1 -.2 (&+ H;)(R, + H;) cos +i

's;: 
R? + R; 2RLR!cos9,

rle AoO:Rr u BoO-Rz, r noclrre ptAa npeo6pa3oBaHl{il HaxoAllM

(71

rae hi:Hi Hi r ARrz:Rz-R,.
I_{erpyA'io 3aMernrb, rlro OopM}r'Ia (7) tB"lterct 6o'qee o6urrrN{

RbrpaxeHrreNl ,qrr BblqI{c!'IeHut AJIIIHbI xoplbl npu pe/xyKqnfi pac-
crorHr'rii, II3MepenHLIx cBero- n paAroAarrb]loMepaMfi , BblqucreHne

i no q,onvt.re t7, "{oxHo rpoDo,r rrL ro \r' roa}t locn aoaaleJbhLlx
npr"6,rrrx' rr r;. noc'{o. bh} A/? ll l,' lle u\a HFaol ralvc dofo a,lllt
flHr rra a ro a,'It Bbr.rrrc,1e8fiii, BLrllorHteMLIx B flepBoM npu6Jlrxe-

Hflfl, lonycrfiMo np HuMaTb s:s.
qro6|| onper.r,rlb AP. pa.crlorprv Ho pllcyhr'e rpcyfo. bHHr<

20 sin 2,., ^/O2. rlo reop Mc c,HlcoB ,a- cbr€ai v: 
tO::;;-. 

LocraBIs

upor3BoaHyro nponopqI1!o no DToMy y!aaHeHnlo, floJryqIM:

20 -10 (R,+H, (R, +H;) sjn3,2- sinz:1

10 ).20 'trr'-. u '_'&, u;r sin:'? ' sin 'r
npeo6pa3oRaB ypaenerrrre (B),,vc, aHas"lfiRaeM, qro

(8)

2 (R, +ni) tslrc; (2,, + ,.,1

r + tgf tgli,,, + 
",,1

PelruB ro aH!,'Iorn.IHoii MeroAa(c rpeyror'rlbIIIlI(,40080, r{axoAnM
pa3Hocrb yr,'roB '!, u 6:

( 10)

(,?,+R,) tc;

OopMy,!H (5), (6), (7), (9), (10) tB,'tnlorct per eHIIeM nocraBrqeH-

rtot 3aAaut.

ll

.' 
] 

(e)

.-"r - a

-2
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'Ta-KrM o6pa3oM. MoxlHo curtarb, qro norlyqpHHafl OopMy,"a (5),
finn (6). rB,'ireTcr onpene,leHUb M )ToqHeHHev cyuJocr;yburfix Qop-MyJr Tpr'rroHoMeTptqecKoro llllBe,1upoBaHr,rr.
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P, C. IIPU|

NOIPEIIIHOCTH BII3I,IPOBAH H', CB'3AHH bIE
C OOPMOH I,,I PA3/1,IEPAMI-,I BI,t3I-,PHbIx (EJIER

To,rHocTb BIloupoBaHI{r cyrqecrBeHHo 3aBficur or OopMr,r rr pas-
MepoB o6beKroB Ha6rrcAeHr.iii. Ars $acreAOBaHr.rfl sroii 3aBr.rcfiMaclu
Mbr npoBe{'rn gKcnepr,lMeHrarrbHde u3MepeHr.rt 3eEfiTHbIx paccTorHrril

, B rplraHry{rrllllfi 2-4-x K,'raccoB. Ha lryx nyrx,rax TpfiaHry,'tfiqnu
3vepqJlij 3oHHrH6Ie DaCCTOtHHg nO Da3IUqHbtM B'l3rDHbtM llengv.

06 r,ex rarlu Ha6"1 one;kfi c,ryxu,rr: rialoEr.na" Brr, pub.e un,run-
apsl reoae3liqecl(fix 3 aKo3; ropsSoHTaJrBHbre nraHKu alrHHoii I M,
y(penr'leHHbre Ioa BHrllpHbrMfi rlltJHHlpaM ; Bep hHbr 6!poBbr{ Bbt-
rlrcK. fiMeloLr1fie OopMy lpaneu 'r rx l'oHyca fi nonxpoH6Jro'lHbre
paMbr.

B aByx c,'Iy,tatx sro 6u,rtt luraryrr,re ua 2 M B rops3onra,rbnoM
Ha npaB!'reHHH npeaMer b' u rlulxrr KoHycoo6naJHsre EepuJr.rHr| HVeJ {
!,raMeTp I0-15 cM. Arr o6ecneqeH'jr xoporxFii KoHtprctHocrH
Bll3llpHbre IIeIU HMer''Iu oTJrnqHblii oT QoHa npoex/rfipoBaHur qBeT.

I,l3MepeHur npoBoAr{!'rfi B nacMypHy]o 6e3BerpeHHyo noroAy npr.1
cnoKollHllx u qeTKEx fi3o6pa,{teElitx, fopu3oHTan6Hat HfiTb HaBo-
AuIacb Ha BepxHllfi cpes o66eKTOB Ha6,,rloAerlltii. Bcero no KaxAOil
rlerr{ 6BIJro BbrrorHeflo 15 cep[ii, npuqeM oAHa cepts cocTaBr''rr!'ra
3 npueua (no repxnerl, cpe4riefi u riuxHeir Hr'rrM ierxu) u npou:-
aoAl'rltcb B Te.IeHfie 5 MfiH.3a raKoe KoDor(oe BDeMt clrcreMar -
',ecKIri roa peQpaKuHH Morr{Ho ctr}rzrb nir.cN{eHHhrv,
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