
Ha.rfi, BhrqucreHrroti 6ca ,v,rera onn6oK ucxoaHbrx n11peI{rluoHIIbIx
yr.roB, coc'raBrr 200/0.flpIr 3roil oun6Kl1 ucxoAHblx 

- 
as p cxu,nollH bI x

yr.loo'rpnutrta.rnco ollIIH alioBtlMll Ir paBHL'rMIl 0,5"

CtrrcoK rxreparypbt: r. Itpd|uc tlzdHea4! lr'.. /O Onp.ne,en'e cpcaHcti
rsalparlcec(ofi ourioxn 4yrqnu c yqcroN our6ox lcxorrnhlx aastbrx trp{

'",";'""M" rc.no.o6v -rgerluh\ ksa p oB

1:;i;;, uH qfArr. 9-6. l-5. ". lrl :: 2 tt t u'Kui a H o t.'ooo:L
rov I no dp < oB ip BoCorroro . rH tiHo y'r"noro pP0a^r^'

noqOod. - Ipo-. !", IJplo.Doftht I o lopo.or"'v(a' re/r'
eLrn. 24, c. 37 43.

PcxoMerlloB1'a ft AelPol

B. A. KOTOB
,uaPrnlc(!n ronrrexrnqecx{ii !rcrnrvr

TIEPEAAqA KOOPAIIHAT HA NYHKTbI HACTEHHOR
NOJII,IIOHOMETPI-III C BEPTI-I KAJI bH bIMH 6A3TICAM]I

B ropoAax c r{Horo3raxrroii 3acrfol"lKoii IIacreHIylo no.\rroHo
rlerpnrc qelrecoo6pa3Ilo 3aKpen,Infb c noMoxlhIO cralIItoHapHLIX Bep-
,rrKa.r1brrbrx 6a3rtcon, flpu 3ToNI 6a3lrcbl no RolMoxHocrlr c.lcr-lye'r

Dacrro!'rarar! napaNru (no o6c xil rlo ollny cropouy npoe3Aa unx
ir.'roqalfi) na pacctoq;Inu 40...200 M 

^pyr 
or -npyra (lnc l)'

fl,rauonoe tio.no;r<enIle lepxHnx vapoK A u B neprura'rlnux
a;ir3ucoB orHocnrerr,Ho BperrcnHoro n)'lll('f:l I Mo)l(Ho onpelclrlllrb
c llor\{olllb}o no!'Itpnllx KoopAn}Iar: llo yr'lilNl pn,0t II PaccToJiHnfiM
Sn, Sli Rblqttcrtcssblv rro OopvyraM

s.- '/' ,:-';" tg ,4 tll /r

.. la /"
"3 tg ru fr r, l/,

(1)

rltc r" rr r,'- yr.rr;I ltar(.rloHa coorncrc'flrcllHo Ha RepxHlolo lt Hll;ti-
nrclo r apIl 6a3rica; I paccrot!lllc Ner(ay qeHrfaMll Bcpxlle r
lrxxHe MapoK.

qro6bI o6ecrrcqnr! xollrlo"riL, noBLIclr'lb Haaet(tocrl) n oqcllItrL'
'roqHocTb De3Y!'IblaroB. !l3Mcpenltt np nepelaqc Iioopalrllar IIa

c'feHHbIe 3dax!{ Heo6xo,qtMo nport3llccru aBaxalJ: HenocpeacrtscHHo

c BDeMeIIHoro nvnKra I ll co BcnoMorarer'IbHoii Toqxr' B KaqecrBe

n"nb"rorate.ronoii Moxer 6blrb rcnonb3oRaHa Jrn6aq roqKa' xoro_

par pacnonoxeBa B6.qu3lt BpeMellHoro n,vH(Ta i n c KoTopoli ecr6
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wnn
Puc I CxcMd nep.lacr (oopnrnar r. nyHkruj 3axtetrnreNlrc trapa

M! RetrrKarLrNx oa3lcoB.

DITAITMOCT! ira BepTrrxar''IbHble 6a3Ucrj. Ot(c potar! BcnoMofaTe,!b-
Hyrc rovKy n rleHTprrpoBaTb Haa near TeoAor'rnT He Hyxno,

bLInoIHeHHr,Ie li3MepeHl.Ir l]o3Bo]-ltrcT A!a>KllH Onpeae!'IItTL
riBaapaT paccrct! lt Mexav sepxli tnl MapKa;vfi 6a3ncoB Ir BSIquc-
JtH',rb ero cpeaHee 3HarreHne:

(s;), + (s;), - 2 s;s; cos p, : (r'),;
(s;)r + (s;): - 2 s;s; cos p', : (r,,),;

\2)

I,l3MepeHur Mo)KHo cqr'rrarb npoBeAeuurrun c rpe6yenoii ro,rllocrsro,
ec,rrr oTHocuTerlHar ourl6Ka onpeaencHrr paccrornfir 

' 
yAoR!'re,

TBOPteT,VCJ'IOBIIIO

b,_b"
tsb 2b! b!

1

v

," @'r + (L''r
2

(b'). " (b' )' (t'' f L,
(3)

rAe I 3saN{cHarer! npeae"!bnoii Helr3Kll rro.[]lfotroMeTfuqe-
c'olo xota, . Koroforr hoopdrIcTo' n.l.f:totcr Hc cTF'rnb'. Jha,
r, . fll,I BbIro. H.,r,. \croE rrl r3t cl"!"^e .r'" re rre b, npH,i.-
Maror 3a oxorrqare,rlHoe. 3areM npofi3lonrr ypaBHutaHue yrrroB,
ll3MeperrHr,rx c ocrroBHoro nyHt(ra. ypaBHeHur (2) nptr 3,foM Aorx(,
Hbr ylo!{'reTBoprT! ycr'loBfilo

S|*S|-2S,S,cosfj-r'9-0. (4)

IloAcraBlB B BBrpaxeure (4) 3Ha.reHne S, onpe4e,reuntre no pe
3y!rlbTaTaM u3N{epeHuli c octloBIIofo tlyH(Ta, I] pa3!'to)<tlB llo.rtyrieH-
rroe BbrPa>KeHre B prA Teii,'Iopa, nocre HcKoropHx ynDoI]leHnfi
H 

'ACM \u.^ (b \,-b,
cos P')f f "i,a-:0. (st,"8."^"8
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fionpaBKn xs,{ n .rss BtqlrcJlten, ArrooepeHAupya paBeHcTBa

(l), npeaB:lpr'rre,'rbHo jlx HecKolqbKo ynpocrxB. flpsHuMat Bo Bdr.{-

MaH e, rrro yrlrtbI HaxnoHa '\r' Ha flllxllxe MapI{r, xaK llpaanJlo,
5,ru3Ku K Ily,rto, flo,laraeM

l: tgv" - tg!'-tC(!//-vl): tg'. (6)

llo,t,cu rucrr / ntr v''<10. 20. 30" rr l!']<+l' H. npeBLrurj.rol
cooru'rrIncl',o 0.UUl: 0.002 0.005. npll RDl,lrc"rlcll nonpJBoK
Os 3HaIlcHIIt t AoCTaTOqHO 3HaTh C TO'IIIOCTLIO AO llRyx 3IIaKOB noc
,Je 3arrqroii, q1o Bnolrrfie o6ccncqrtBaer 3aMeHa (6). TaKHM o6pa-
3oM, auqrocpcHrLrrpyr rfopny,rt't (l) no ar Ii 1,s, HaxoruM

il \S^._r tl \S,"^u,^--\t +t^l ^^^t !",, .l; +',,;-: -". r7r' vr t p r' \r, t p

llp!r yfirax IaK"'roua, rrc npcsblnlarou{rrx 10', paBcHc'|sa (7) nprr_
MyT8IA

Pcuar ypaBrrcrrrrc (9) rrprr yc;ronrrrr [pu'?]:lnin, oIIpcAcxtcM xop
peJrary rr IlorrpaBKll 3 yrJLI

s, u,
!".:-- .-''' t)- : -'^ P,,

. 7t)
R- --, bt - n':\

lad I D,tltp l

c y,rc,].oM (7) ycJlortnoc yfaorrcrrnc (5) Moxtto :antrcarr

,. "'" o - (,' *',)(ii- *. n'),,, -(i,+,,)(f --.n')"",,

rM o6pa3oMl

ljl : l: i,,:

S oo"o
(8)

(t2)

(e)

( L0)

a 3areNl ro OopNr\'.!aM (7) IlorrpaIKrr r< r,pcAIraptrTeJIt'HLIM pac-
croflHnrM S,{ 

'I 
Sr,. I,lcnpan,rcrrrruc rrrla,tctlttt yr"ToB p1 u pr,

(trrc. l) Iro.'ry.rIrM rto 4ropMyJIzM:

Bcca rr3Nlcpcfinbr

',', 

^= 
9, -\r, F,,:P 

"+o;
(lr)

I t ol)rr3.)tffa.rLHLIx yI.!on Ior(,lo

I n,\, lr,t,ol@,, t)
\a,):pit6.^;,1)'

tll:e lc i1 OMo - yX"IIOHeIIUtI CoOTBeTCTBeHHO OT CpeAflnx XO,!JrUMa_
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rluoHHbrx oun6ox tt oT cpeAHllx 3HaqeH i MecTa ldyns: ftc v nvo-
ri]!cro llbtqltcr'IeHnLIx KorlrtMaqtroHHblx ouH60K H 3HaqeHHil MecTa
nylrq. IIpu ycfloBr'rn

'lll ,^\er-11<t\n.+fr) (13)

u3MepeHllryr,,roBvfiP

IIo rcnpas,reHrrbrM
Pj, P, o6bl.r bIM nvreM

MO){{HO CrIItTaTb paBHOTOTIH6IM! t nOflO)Xl'lTb

norrpHbrNr pacclorsurM S,r, Ss u yrJraM
BLrq crqror nooparrHarlr r{eHTpoB BepxHr.{x

66
P!c.2. CxeMr pacnonorreHor credldx qyE(roB n craH,

Ilnn:
t np. iocDetrnod

MapoK 6a3rcoB, 3aK,'rroqnre,!6Er,rM r(oHTpoJeM ypaBHure,lbH6rx Bbr-
.iflc,'reH ii rR,'rfiercr cxoAuMocrb 62, HafiAeHHoro s3 penIeHrr 06-
parHoi reoAefiqec(oit 3aAaqIJ, c efo 3gaqeHlleM, Bbtql.rcreHHHM no
SopMy,le (2). IIpuMep o6pa6orKu 3McpeHr.rii np nepeAaqe Koop,
.{nHaT Ha cTeHHHe nyHIlTriI, 3aKpeflIteM6le napot BepTrKaIbHlIx
6asucoe, npnne4en n'ra6,l. l. flpu Maccots(Jm 3aKpen,renfir{ creu-
Ebrx nyllli,roB napaMrr Beprr,rKarbHbrx 6a3[coB qe"recoo6pa3Ho co-
craEr-o lpo-p,!1\ly n"[tl )nrBH,rBar]t np tstro, Ha 3B,M,

lidcc\loTD.l\l Ponpoc o6 ourr6Kax Ir^p.nrq r oop!,traT Ha ct, H.
Hlre nyHKTbr II o roriEocrn nocJreAy]o!!.tx npllEr3oK K gnrr. IIpe)(Ie
Bcero ficcjteayeM Br'Iutune Ea roqHocTr, npr{Bt3oK K crej]HLIM nyH]{,
TaM 0rr]l6()fi onpeAeJreHrrr ArrrH Beprfixa!'rbgrtx 6a3r,tcoB, B coor,
Be,crar'r c ve 04 Koii, npcnrox\eFpori B pa60 e lll. oaH r Te xe
OTJII.LI fiCnOJbr)lOt ll II9 rePe!Aqt KOOprLtHct Ha CTr HHble nyHK-
T6r, U npll nocr'reAyrolr{eji np Br3Ke ( EllM, B O6r{eM BUAe KOOpAr,t-

5l



Ceo.oe ypaBrtrla n€ BMep€{si rpx ncpeAaqe

yp,'*mntrc r3xspcHnux m,w8 (?0 -/,)

o6oi*ae,,trc T,"-::" ]***",:"*"1

lg 
",{

lg r,{

tg us

s;: ta,tA

S't- tu,tu

?s;s;

-2s;sbcos P

(s;)"

(s;)'

(b )"

7: (l:t)+t

52

19.21'00"

-l l3 00

l8 51 00

-0 12 20

141 59 20

0,35ll75

-0,02t238

0,372413

0,341402

-0,003588

0,344990

22,t2\0

27,7230

613,26

1226,52

0,787891

966,36

489,34

768,56

2224,26

7,1:3'06

t9'28 20"

,0 39 30

20 56 40

015r0

160 30 50

0,353573

0,011491

0,365064

4342752

0,004412

0,378340

22,5659

25,2759

570,44

I140,88

0,94n22

1075,53

509,22

639,02

2223,77

TB-324

/s, \
4t^ = t- _.ospJr1

/s; \4.,- - \-- c:s P/ rs

2S!S,

Ioal

se s",
u^ -- ^ f".nP

osa - - --n= Te

8,2380

9,5640

2224,U2

+0,24

I :9250

+ 40,4'.

-4.85

-6,60

+0,62

67,47

-0',599

+2,9"

+4,0

-0,4

-.0,0009

0,0017

22,1201

27,7213



F,I

,,,,."!'id$

Ta6r!I(a I

luqn.ielne roop&lf crecslr ryHmt

+r,4696

n26,9892

2728,4588

-8,6458

-7,1762

2735,6350

-0,258871

+0,965912

344.59'49"

692134 .

275 38 t5

287 22l4

203 00 99

-0,390860

-0,920450

l58l$010

+26,7763

-20.3604

1608,3773

1561,2406

+47,t367

Konrpon6

lgdaB 0,031t77

t a7'09n

14709

0 $l l6a

0,999514

(47,1590)

47,1596

9:24,03

:tl,26

t1,27 Mx

t1,37

t1,40 ul{

t6l"

b

b

M.



daT6I CTaHqAn B npordecce npqBr3l(lr K creHHoMy nyHKTy c BepTfi-
RarbsbrM 6a3[coM MoxHo onpeaerul]b no oopMyraM:

r;:rc"+Scosd+S'cos(a+l8O'+r'd):I,,,,
y;-y,+Ssinc FS'6in(d l- 180'r-Ad).I \''l

tae xc, uc - KoopatHaTsl epeuenioro lpyHTosol0 xyr{KTa, orHo-
ct{TeJ1hHo Koropolo onDelelrlJ/cb xoopr HaTL'l .lpHHo.o nyHxTa;
J H q paccroqH e , IHpFKUuollHblil ylon H2npdBrerlxn Ha cTeH-
Hoir nyfi(T B npoqecce nepeaarru Ha nero KoopauHar; S/ ll (a+
*180"*Ao) - paccrorHre { Ar.rpeKr{r.roEr{brfi yror }raflpaBrelrlrf
na cTaHrlllrc B npo[ecce noc?'reayoqet npr,rBr3Krr K creHHoMy
nyriKry.
.. IIpIIHqB uaupaBreHne C/ (pr!c. 2,a) ea ocs r, paBeHcrBaM
(14) c y,rero! (l) voxro np]rnars e r.r

ir" : rc" * S- S' cos A o:4y l- 
- 

l- e6 to;

Y'": Y" S'sinAa:,, 'l rin 6o.

AuQ+epesqupyr Aa,ree (15) no I ! flepexoAq K cpeAHnM KBaApa-
TuqecKllM oun6KaM, HaxoltlM

rn, - 13r 1s - s,cosaa);

n, : ! S' si' ta.

Btr{hc,l M 06ur} ro cpensroro KBanDat qecKyro
rrfir cTaH[nH L. Bbr?BaHHyro oulio\or B !flrHc
3UCa:

(t5)

( 16)

ouu6xy B no,roxe-
BepTuxa,r6Horo 6a-

m' : V (n',\' + (n y)'z: r V S'z-(S'),- 2Ss/cosAa:7/. {17)

'TaKuM o6pa3oM, ecJru B npoqecce nocreAyrotqux npuBrr3oK K
creHHHM nyHKTaM c Beplrrha,TbHbrvlr 6"3xcaM',r pzccrorHr]r Io
craHuHii .orHocIIre,lhHo BpeMeHHoro rpyHtoBoco FyHKTa C
lPllC. Z.At. C |<OTOpOTO npOX3BOAHJ'r2CL' nepeAaqa KOOpAnHaT, He
6yAyr [peBUUraTb Be,l,rqrHd 1, To BrlfirHr{e ou.if6Krr B !"tnHe Bep
'ru(ar6Eoro 6a3nca Ha floro)KeHue onpeAenteMofi rouru xe 6yAer
npeBnrlarb o].lJri6Krl mt caMoto 6a3!ca, T, e, npaKrliqecKfi 6yAer
IleotryrItMBIM. OTcbaa c.fieAyer, iITo ocHoBHblM ltcroganKoM olltH-
6oK B npoqecce npI,IBfi3oK K HacreHHbIM nyrKTaM c BeprLIKar'IbHbtMI{
6ar,icavu 6y,[yr nerqrtcq ouu6xH reoMerp qecKoq cBs3x.

^ CpenHrlr r(BaApatrJqecKHe ornx6Hn ficnpaB,reHHHx pa.crosHr.tii
J/r r_Js MoxHo abrqHcrHlh no +tpqy,le. npHBeaedHofr B pa-
ooTe I I t:

a4



,,r, : ," V-r (\')' t, (18)

rAe 11! - cpcllHttl (RaApa'lxqec(at o1xl16Ka l3{cpeHllt yr''IoB 1'

Haii.qcN cpcarrue I<!aaparlrqecKnc oull6KrI floxo)nellfin sepx_

Hxx MapoK 6a3rlcoR oTHocllrcilbHo BPcrleHHoro rp,vHro]oro nyHK-ra

":Vr (rt!":;^".
-[L.rr Bbr'.r.(n.r, ,r , t.0H. ir hBr-l]r ,,refl'oi ou tr"tt tt lp"ut ^tt

Horo lfJir 1r'r|1.,or,r 'rqroureii B l'\/ c !1r11rr 6JitcoB, Mo'*{rro

r,oc.oru,ouu rr, r 0r Bo..\ll. ll Del'HHl \II n l6u1' lJl. d 'n
oTBercrD,rlr c r(o,oPLlN{n art ARyx He3aB CUIIO onpeAenqeMHx

.l/jiA+ilj;r2
m"to: b - t=

(te)

(20)

sinF'
2

^,: *. f t : ^.1 1'1 -@fi --"(i .')if

tr='#ti":'#/t' (2r)=. i] +') !

(s.4 r s,)

rAe M cpcaHee 3HaqcHlle oun6l{I{ nonoxeHnt xoHcqHofi roqKll
)1v:ddu AB.

npu npoe(rtIpoBaHfi!t cralll'IoHapHtlx Repr (albtlI,Ix 6a3[coB
oxraaent'tc cpeAHxc I(BaapaTltrIec(IIc olx116KJr OlIpeaerIcHlrt pac-

croarruii Se n S! Hai{aeM xo oopMyrlc
. t,i

' laa I

rae S Il I - coorBerc,EeHlro cpcrHue 3Haqerlnq PaccroqHltii Si, S!
x 6a3ncoB l!, l!.

C yvcroM rpopvy'ru (21) u6lpaxefllt (19) !r (20) arfl npc;i-
Bhrqrc,'reflHt oxnnacrlblx ou 6(rI( onpeAcJleHuq no,'roxcHrt BePx-

rux uapor A B 6a3rcoB lI AItpeKIIuoHuItx yr.roB {:',{, npuHlr\{arur
tlrl

Sm f ",.M "."'1 , :{i} ."'"- i el r '(i) r::'
2 tt 2'

1,13 QopNI-r',l (22) crclj'er, lrro afeMcHHbre nyHKrbl rlolrrirorroMc'f
pnu, uCno,rl:]tevr,rc a!'Ie ncpeaaqlr xoDpa Ha'f Ha creHHLIc 3Halol,

iro uo"un>*noltn HyxHo pacno'rarar! lr6.rr'l3n'lrlHrn, coeallHtloulcr{
RepxHfic \lap(r 6a3ucor, acAJriflbl I nl'l6tlpar!. ltcxo"ltr t1s oxrAac

Mbrx DZccro,I"r { flprr " .-<2 1 |0>145'clt'-rrtrq {Ba0PrrrqF
'I
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fae ine cpc/'lHr' I{RaIpa,rnqecKar ouln6(a onpcrtciret tr ltpll
vbrilHrrx_yrroq_Q 'f nl l or.ulloi.rJr,,r r' ,48.

L pll!,i( ll I ycla_H-o0, (ltu. '.to .tll o,.u.(ct otfc..,.trcvLt\
rorr(H ar'.l jt , tft r 41, clcnrrJr,,LB_.tlarh tccr t,.o.u 6(I m{ .Iy
Mrl|rlIri\ yl, o! '.(rLt'tHo ,rc np!.8u.\o1rt (l,c H x xsa tf,r, tIcc. tr
otul-oox )r,J '1 v II lt. ll{M.l'}..MLtx n puur cc\. l.trq.o1. no,tovl,
Iro,,rai ilr rr{.:,n! lr npxrrtMar Bo BfixMarrrc pajrcIlcltra (20) H (21),
4)opMyrrc (2ll) lrprr rrcnor'rL3oBarr tr cc JlJrr rpeltRhrr]licrcr r'I oxI_
Alrclloii ro,ntocTtr o fo)lcJrcl rr,fo,tcK Ip oc!,tc/lyrcUl,rx Ip'ln13,
xax Mor(fio pI{ar6 BnA:

cKarr omu6Ka lnpcxllonlroro yrna onopHoii r'rnHux /1B Hc 6yle,f
npcBHrlrar5 cpcarici r(Balparfiqecxoir orllrr6riu n3[lcperrxn ],rtoB

CpeAlrIre xnaAparrr,rec(nc o1116K6 onpeAeJrcHur nor'roxcHxr ro-
qcK npx noc,rtctyroxleii rpnll3rie K creHrrbrM DVur(raM c !cprr.r(a!,r1,
HLrMn 6a3rrcavti NoxHo BHqncrlrrb ro .fopny,te

n" | 
(ni 4!+ni)s' 

, (:J)

",,,   M!]u;:
;

t4c rnj -- cpc4rrrrr Krla/ll)a rqcc|<aa outr'6Nl lr3Nrcpcol|, yl.rou i]
nlollcccc lll)rrBr3r{n,

Ec,.rr 1r'rlr v I I ll'.t tu(1( L)jo Irtx .r.rr rtl. rhjr\ K t.)ltht.r\t ,l
cr^nllorI lo,t o ov(.tl It,\,1(pttor c t:tK,,it )K. In..trnct.,lo, .t1,.
lI illt,..lol 't'ltr, Jt, t li ltu.rccc( Jtfl,cltJiJt, t(uol)A.,Ii flt iflt
IyrrKflr. r. vt.tL. I)1J0", ru 'l'ol,vljv {:4) c y.rcrbr,t 1221 uoNrro

M'/t4i-.t I

(' " ;;4). (u;'1' {'. 3 (i)'}' (24)

(25)

O6H,trro R npoueccc ltclelaLlI r(ool){ rrar rra cretrrrbrc IyrrKt.r,I
yrr'1br ! I' I; tI,l\tnfqtot f aiu"1t.ul, ti In troir.,to, ,r..V npI o..,,AVro.
Iqux rpriBr3Kax K tll\1, no3LoNtv 4)opMy"'ra (25) o6cinevtnacr ic_
tioropLlu 3airac ro,ruocr.rr. QopNly.'ty (25) Mo)KHo rrcnoJrr3oBaTb
raxxc /.tJtr pac.rcra nco6xolllMoii To!troc, t t13Meperru, yr,lon vII F_B apoqeccc Iloclle^_vlolllrlx Irpxsrr3or( K cTeHHbrM nyHKray.

AlrHH6r Bcprrrltarr)Hr,rx 6a3r'colJ, RxollrLqnc s fipr.rBeAcHUbrc Dr,r
lIJe QopMyrrH, o6LrqHo _tr3Meprrcr HcrrocpeAcrBeHHo, no Me1.o,tulre,
onricaHnoii 8 pa6ore []]. B rex c.rry,rarx, KorAa Henocperrc.r.Dcr{rroe
n3MeHeHrc 6a3ncoB neRo3Mo)rixo, tx oflpcAeJaror (ocBellHtIN, cno_
co6oM. A,rr 3Tot.o 86,!r.t3H leprllxa"rr,uoro da3rrca Bbr6r{Da}or nBe
1o'{(r,r raK, .rro6Lr nanpaB,jerrlr /A rr 2,4 nepeccKa"rricr, ipl6,rr:n_
le"rbHo,ro4 rlaI|btv ir.tuv, a Irrcclo.'hHe b co.tzBtrJo Z 4 ,.t.Jtl
Hbr I (prc,2.rt).3arcv e .o.I.c / rctar,!BrrBaol r,orojrjr, B .o,l
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r<e 2 
-,,ropt3oHTa,1r,HLlii xe,'r llJrlrHoli a fi 3Mepflror rlapa!,r",ra(

TfiqecKnii yror 6i M,cxiiy fianpaB"leH rMr.r rra KpajjH{e Mapntr xca,
,'ra, ropusonTa,{6n6 7 yno!'r g MexAv Hanpal]!,reHfir\{!r Ha BepxHroto
N.1Ki ,4 -.r.. th. tbltoto 6 yct cpcrutoio pKy ).(JJa y-1b.
H K,'rofil ft t vI Jatev. ltc llrltqttt noJlu)(.r tt rxla.fiBo0. ffo.
n3BO/(rT ncpecTaHolt(y fcoaoJt(Ta lI r(e3fia Ii BbuoIHrroT arraJo_lll lhLlc Lill, p' tt.tq Hr B opoi to' Kc, Ja1 , oI nrpr"rra,{,rr..cKHti
yIoJl 0f ll .v.fqror ocien llM, rDLt.chpoBa tt^ to!ex / | 2 .ta .l('rt.
Hocl/^rl uL ltpllloua't . dc I' X r^o., f |l] rJ rn r.I:t ' c rl,o ,Bo-
4tT, Prccfott ttL , Br,t,,.rc, r,or .to rlr^plryJle

(26)

, A Q(fepcrulpyr (26) no a u 6 rt r|ptrr lMa'l Bo RHrrMaIIc, qTo, orrpelclrrcrcr aria)nALr, xaxolrrM

o: t "s;

IK?,)',*\-;41^r: lr/ (27)

flpr a:f^v rr,<30 M 3>;'.t (. .,,,,.oNly.rn,1jl.jr, /..":_10,2 M!,
tt tn^:J:2 , rrojty'iacM ,ir<2,5 

^4- .fll)tL> J0 M )K(- | Mo)Kro )cljlrjr.,r.rtj.r, roccl.n.rrrc l,rr\1,,r.-
l\4OH nlllllJll, IJ DtON C,TV'ta!

6:e."g!, rtur\", ,,,, {t{(t,), (riia)'i. rzsi

Ocr'rrrlo , 'r. ltlLnrrui..r l0 .. Sn v, o/roMy, n0... .ri'l l?:3 M,l,'<48 v. r/d:40.2 Nrv .r ,.r:=2'. l.I to.r.,r{c I )r{clJrit r Lc_
l,c/ uIc rIIrrr' r\^ tv 5>7"08 , ,r/ <3.5 v\.

I loc(o.r',t(y I o6t. to U 2 | 1,;r.; v,,rtr.r r" ,, ru B clc, tcM
olnroxa D ]{lqrrfle BepriiKaJlr,rroro 6a3rca, lu:natrral ou:n6roii olpe-
,/tcJrcuur peccrotr lr r, Ilc 6yAer npcBl,r arr) lJcrrrrq rrL!

(2s)

'hr(oii our6Koii B 
^.qrrlla)i 

rcprtKa!,rLll],rx 6a3tcoB npr nocrel1yro,
rr(rrx npu!rr3rax r( crerrbrrr nynKTaM, yqr,rruBa, cuoirc,rBo (i7),
MotKuo nperic6pe.rh.

It3MepcHut, BbIItorltIcHHLIe I]a ro,rxax 1Il 2, no3Bo.rrrcT npor3-rrcctr ypaBt lrerbrrBre Bll.lncJIcHLlr n onpeAcJILITb RcDorrrlteiinvlo
/Urrllry roprnr(arlnoro 6a3lrca. I-la ocnooaiun pnc, 2,6 uoNro ria_
llrrca1.L yc!'roBHoe ypalrreHr.le

* IIo nanHd\r ta6orlrf ,ro{rocrrro tt", a )(jrry

11 sin $-1, siu e:0. (30)

l2l, ra!a,na(rnceckrc yi,Lr 0 roktro 
'3Men,rbxe3ja - +0.1 llM.
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Pa3noxlB ypaBHeHle (30) B pta Teili'ropa u npox3BeAt yfipoule-
HII', EAUACM

u,, (l + li) stn,l - t'", (1+l;) sin I + oql, cos q - srtr cos I +

a (1j sinr!'- l'sinq')p":4,,2,, 'a..o,,+a?e Ia.1.+10:0
(3i )

Peuat (31) npu ycroBxlr [ptt]:min, no'rynaev

(32)- 70 ,a)R--1oo1,'t':o -'
l7l

B 3aKnro'reHue ABaxAbI BLIqucr'IIrM ,{nqHy BepruKa,I6Horo 6a3fica

t -* t.+ 6t. t:4+nt,. (33)

flpeABapl{Te,,rbtble sl{aqeHlt{ l; n l; Beprnxa"IbHblx 6a3ncoB BbI_

qtlcr'rrItM HenOCpeACTBeHFO nO fi3MepegHbIM yrr'raM

1::r,t.- 'sin{ r,i 1:-s,1,-- 'sil9 r,. (34,, ,. sin(e*t). . .. sin(q**)

a nonpaBxu 6lr I{ 612 K HIrM HafineM no au$QepeHqltaflbHblM Qop-
MYJI M

ar, - /'{1ctg 
y - crg (e + r!)t?+ - cts(? I +1"- + I ]'i ,,.} 

.p t ,, ,, 
(as)

ar,:4 
{1.,s 

o - (crge.i-+)1",,- aetq**r,"+T r,,}

Bo,lee KoMflaKTso oopMy'Ibl (35) 3aIIu[reM B BI'{Ae

h/, : ! (F;o{+F;lJ.l + 11tr,,; : 4 1r'o;;

st,-t3 (F;t), + F;oe+riv",1 :tt gn1.

oqeHKy TorrHocTn onpeae!'IeHnfi I MoxHC, npolrcBecTx

,n"'l
mt:-..'. pVpr

l-
rae - - 3HaqeHlre ooparHoro Beca' !-1pp1 k4il.p Ia"l
.Ilnr xoHrpo,lr o6parHLIfi Dec MoxHo Bblqrc,'lulb
Qarrearaia I'n no xortpQruner:rarrr F".
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(36)

no QopMy,le

(37)

(38)

aBa)KAbr no Ko3(P-
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_ 
nnr-r[4Fp Bb qucneht..] / no crpot'rv rpo ,rr1,r"v nprraeacr, .r'taou. z. Lcn4 v,:1,r, q qru. to oKoHtaferlLHoe t,,atcH c 1vo)t(

HO HaXOAT'tTb KaK cpeAHec aptqJAr€TuqecKoe u3 3HarreHnii l1 Il l;'
L6l'rcrcnh||x Henocpe4cTB(HHo to q'opM),"av (Jl), OucHt.y To.
focri{ / B rtoNl cni,tuF raKxc \tor(do r10 .Dic.r fo ) npoLLeH uii
QopMylre nt I fttzt t.n /, ,

^, - i V 'z-' 1 
e !" l/ ("," O) 

., . {Jcr

rAe. q u I - 3flaqeH[s, coorBercrByolq[e HanMeHbfilM Il3 yrnotl

Ec,!fi oAuH u3 (oHqoB 6a3Hca b coeueqaercl c BpeMessL|\l
rpyHToBLrM nyHKToM fi oAHoBp€MeHEo c onpeAe,reHueM I ocyLqecrB-
,trrcn repraa 'a (oopr Hzr '.a B.fx, roto Mrphy. To BLrq cflrr..n
ra()Ke odHo x3 pacctorHtLii S'

(40)

(42)

(43)

flpu eroM nonpaeny dS r sro paccrorxnc oflpeAe,lqror no qop.
My,'re

6s:g(,.?u,?+Fq,,,),

a cpcAHrorc KBaAparrrqecKyro orxIl6xy

(41)

-'-rn":# V'
Ecrr{ o;lHoBpeMeHHo r{axolrr ABa BeprnKarbELlx da3uca u ne_

pcrarof hooprL talb' Hr o6L BLI\ |l^ Maph'.t {pfic.2.6), 1o NoMt,o
fnoHrBecl|l !o tcc )^ccrKoc ypa0,t,BaHt(e ,j1M.peH,rb,x yf.tos f]-
TeM coBMecrHoro peueBI]r qerdpex yc,,roBsbrx ypaBHeHtji

(a,P 
"+ 

a,!F q)2

laal

ln sjn +^ - ll sln ?1: 0;

l;sin 98 - 4 sin 9s:0;
qe*ps P':0; 9.ri-,lu-P":0.

flo,leBgre ucnr,rraglrr no(a3aJru, rrro MeroA Hacrengoii norrllro-
HoMerprrr c Beprn(ar'rbHLrM!l 6a3ucaM uMeer c!,reAyro!{re npeuMy_
tltecTBa:

l) no,rHocrbro 
'icKrrorraercr 

Heo6xoAr.rMocrh B ,,r HeiiHLrx rj3Me-
peHr.rrx, yc!'toBllr arr npor,r3BoacTBa (o,rop!lx, KaK npaBr.rrro, ,B!qr,
&Tct He6,'IarotputrHHMu;

2) JHaqrre,nbHo floBbuaetcr yrrrFBpeHfioc-b flpx Bn6oDe nDhpr:oqHdx cl_a, uHli. noropLre qoxro [raMc!arb B ial6o,re" labc-Hbtx d,1t Ha6,trcneHyii [4eclai{. B ro\,1 rtHcte Ha ocr\ npoertoB. n
IIeHTpax nepellpecrKoB }l n,,tolqaleit, Ha nycrbrprx;
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3) cylqecrBeHlro lloBliIIraeTcr ToqHocl.b ]l oncpaTrrDHocTb nore-Blrx pa6oT, TaK (ar( IlcT xeo6xoanrlocTu ueHTpupoBarb fcoaorurI{ DH3llpHble qe,rl[ rI BBoAur! nonpaBKu 3a HaK,,ro; J,r Htti, Bce rra_.IroaeIyq !o)Ket Bt roIn.rL o4ylt cnoJl t T,ro;,lj B JHaL.t.Jto Ot ctFl^Hf r.;_D,tJtj1).Jotc,l orxt.6KJr B /lJ lHax BepTHXa!'ILH6rX 6asrcoB j

.,.5) o6ecneqriBaercfi naAexrroc,rb ncpeAaqr ftooptt flar na crerr-
HLre nyHn,rbr r noc!'reayro[Icii nprBr3rol I( H]rNf a pe3yrt raTe coB_
MecTHOfO _VpaBnlrBaHlr rrsMepeHtii Ha o6c onopH;e MapKn.

Cnrco( rnrcparyp6,: L Koroa B. B. Ipun,3(a ( nyHhaM nacreoHc, ,oru
tsrrt l\e )2. 2. 

^tt1ua 
H. 4. ,tte'cdts . H.

':::",: ;i ;, 
),;: ;::i ;,i - ";"; I ;i ; ii "F:Ii"':"::: I """i:, :'""i'"

l..pon, o-r M ..r"rp"., lgOi

B 1935 r. nra.,lr,r,lcKuri acrpoHoM

D, M. KPACIIAI(AByor ](aMcroroDc&rn nor,rcx!!cccx!r {ucrrryr
HAEJITOAEH l-tq, NPI,IB EAEH HbIE K OAHOMY KPYf Y

CK,IOHEHHtd npM onpEAEJrEHI,II{ lIIhpoTbr
no cnoco6y cooTBETCTBy[OUInX TIACOBbtx yrr,IoB

Ir('orino(rytrnI
puo\cHaouJrr ksJ,.;rir M1F r.{oru n.irr

ll. Cnorqo l7l npelro)Krr",l

z
onpeaenrTL rrlupoTy no n3vepe_
r{fisNr 3eHtrlJtLrx paccrorrH ii
AByx 3!e3A c 6"r1r3(rru rpflMLr
Mn Bocxoxae|firM! npfi yc,!o-
Bfifi, q,ro ux rracoBBe yrtrrH paB,
fibl, r. e, t-lr\:ls. B !alt6Her:r-
ueM 3ror cnoco6 6u",r pa3Brr
B pa6orax f. C. 3upanbra r
A. B. Byrneln.ra il l.-pac$ror-
puM Bonpoc o npnBcaennn Ha_
or',rloaerrull, K onHoMy xPyny
C]tJrOHeHt]i, TaK Ka( OT 3TOro B
3HaqIITetrtbHOll cTelletII 3aBnclIT
TOqHOCTL Bbt'tzC.le l|9 Lr1 poTLt.

r. IiblrtlicileFHe utxpoTH no
cnoco6y CKoHrlo. Il. CKoHuo t{c-
no,'r63oBar (puc. 1) OopMy,,rbr:

P!.. l. Ha6rroAeHrr /r.yx 3Bcar t
coorBercrsyroqHx qacoDUx yrkr

(;l


