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cr-yulEH I.tE fEoAE3HqECKO( OCHOBbI METOAOM
itHOfOKPATHbIX n POCTPAHCTBEH Ht lX vfJlOBblX

3ACEqEK

PexoHcrpvxqlrr roporoB norpe6yer B 6,rHxaituee BpeMrr 3rra-
rrrTe!1bHoto yBeJrxqerrut o6'beMoB, noBbtllleuuri l0qHocTlt It oflcpa:
'rxBHocrr'r rcole3nrr€cKrx pa60T Ha sacTpo€HHr,rx repprropHri(- C,re-
ayer ox(ullarr, raru(e, qro c )Be.rruqeHr'reM n,'rorrrocrr 3acTpor.rKn,

)c,rolKlreHr'rerl ce,u no]13eMHbrx coopynieHnfi x l<ov^1yBIlKarll1t,
ao3pacTaIreM IHTeHctarrocTu y!tHqHoro llB!xegr'rJr yc.|IoBrrr A.tfi
nloB. cdrrq r'o.crr"r.cKh\ |.\r"pc,r.iI 6y[\r i\)!uarb..

OIHoir u3 Hafi6o,ree c,roxnbrx npo6,reM, n03Hfi(arcr{Hx np}r
3roM, qBrqe'rcrr o6ecneqennc ropo,qon cra6n.rrLHoii reo/1e3xqecKoii
ocHoBoiri. B nacroquee Bper,{r, Harprilrcp, Ha reppnropHqx npo-
MLrIrIJerHbrx npclflprJsrHri Ao 30% rrvrr'foRbrx no.qrroHoNterpfiqe-
cKux sHaKoB yHH,rTolKae,cq B rerrerrrc 4--5 .'rcr I3l. B pe:y.rsrare
o6c.(e:roBaHur. npoBererEoro 81972 r. u llourKap-Ore, yc1aHoB,

",reHo, rrro 3a ncprioa 1967 197' rf. ]l 3ac.rpoe'trrori qacrn ropoaa
6br.,ro ynr"rTolKcHo ctstrlxe 300/o rpyHrotbrx 3HaKoB. Aua.;rorrrqltoc
ro.ro)r(cHnc co3i.a.qocb B r'lp)-'rfix Mcclax 14, 6]. Bc.,te,tcrRrrc aroro
B 3acrpoeHHoir qacru 6o.rtErrrurrclBa ropolot onopHhrx IlyH(ror!
He;locraroqIo, qro )cJrorrHrrc, npoBe;lerinc fcolcaruccKrx pa6or
Ir rpe6i;er noBropHoro noc'rpoen!ir oiropHb!r celer"i. K roiu,l )r(c
rpyrrToBLrc 3IlaKx ficpeI(o lacno!,ro)KcHl)l B Heyao6Hl)lx I.!r fia-
6I o_, dt " .t, \. H.-o.t o.,.to..)] h b .J\r. to n tI
IrcrKoHornqr{bri nx oqerrrr rpvlHo Jncn.qyartpoBalb B 3nMriec. tspci
iur, Heo6xo,1ni,,to cor,lacoBbrRaTb lylccTa }lx 3aK,laj1( , oHr Bb!nv
rrfiBaio'lcr B npollecce 3aMep3anl1rr rr or:|ar{BaHyr rpyHra. flo3,roMy
Ha ropor'lcrilix Teppri'ropfinx \e_recoo6pa3Ho.co3Aa!a,fb nocro r-
lrbre [pociPaEc'Fnorrp6ie njauoBo-BLrcornLre cerfi ]r3 nyrrKro! Ha-
c-lcHHoii norrriroEo:\lcrqni ir_rtyirrrrou, pa{loro)Ke Hblx Ha Buco
Knx coopvxcfirnx, iaxix, l{aI( reiieB ruKU, paArro\4aq,rbrj Bbrcor,
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,rrreMri\rr,r 9eruq,rHaMr'r ans clry'rar o6paTHofi Mrroroxpa,ruoii npo-
cTparrcTBeHHoir yrnotsoii 3aceqKu Mo)nHo npeacraBHrb ItaBeucTBaMfi

UUlr,9
n,: a.-r-a;- arclg ' - crcig-i- - x.+t x 'x, x

H1_H_i tl!j: af ctg--=-:arclg
l(x-x)'lQh-a)'

rqe 0i ropn3onTarbflbre vr!'r,r npu orpeaerreMoii ToqKe; rj, ,i,l/i - KOOpAUsa',r n orMerKn Br'r3upHbrx [eneii Ha onopH],rx nyHX-
rax; \,i, oi yfJrbr rraKnoHa n .qupcKrIHoHHLre yusr ranpan,rerrnir

.Ha 3TU nynKTbl; , - BBlcora fiHc'tpyMeHTa; li cyMMapilble no-
npaBxu 3a xpuBU3Hy 3eM,1n u peola(rurc; Si - paccrorHnr ao
ouoprrr,rx nyHKloB. },Ifl/teKcbr B rpuDeleHHbrr o6o3HaqeHrrx coor-
BcrcrByro, HoMepaM Ha6,,rroAacMr,lx oflopHbrx nyHXToB,

AIr4,OepeHqupyn paBeHcrBa (2) Do ucrioMbr$r nepeMelrfibrNi, no-
ny'JaeM:

(3) -

d|t
;;: -PJi cos'1'r= PJi:d"-

B coorsercr'gur c o603HaqeHuqMLt, npliHnrrnMn B

Hur oux6oK MoxHo npercraBrirb B !H!e
d, 6r+r!,69*c,,6Htd",6qf 1", :u", ;

ae.61c+bF 6g +Iei:D?i,

(2)

* B paBetrcrBax (3)
cexyHAaxi a 3Haqdrnt

H (10) Si crerys
cos ! npr !>10" -

(3), ypaBue-

(4)

!!paRar6 B leqrMerpax,
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L Cx€Na

r-j

,(

Prc. 2. CxeMa rprMo* Mfiorokparnon

(7')

yanoB;

h, : (atc4 !:!r:!! - *"te ffi ) -F,:
: (o,o 

r_r -aor ) -pr; (5)

lur:arctg
H1-Hs-i-fo,

So,

Ilucno ypalrreHuil ou[60l( paBHo o6uejuy quc,ry nsMepeHHhrx
oD p H V, fleOoXO,[XMbre IIr BHqtlCIeHUt CAO6O,1HHX q"reHOe

taPtrel6ubre p,accTorHl.tr so Il ltpe(uttoHHbre yt'tLr co gaxo.
13 peuleHllt. ooPaTfiblx reo]te3riqecKflx 3alaq, a ae,tUvxxtt fo

eM no SopMyne

fc,:4053,. (6)

'Peuar Aa,ree ypaBHeHur (4) nps ycroBfi' [puri:*1n, nort-
qe'rbtpe HopMar6Hbrx ypalgeHtr, [3 KOTOp6TX n qatleM Be-

e 3HaqeHfirr nonpaBox 6x, 6A. 6H s 6q,
ToqHocrl p$yrbraros voxuo npousaecrx no t!op-

mt:mlQu,

-- cpeaHsr l{BaapaTr,rqec(ar ou.Iu6Ka u3MepeHr{trx
KBaaparfiqHbre BecoBde (o3(pQtqrerlrr,r.

qeril,le t, HaxoAtM rro Ko,le6aHxrM t(o.t.'rHMauoqtoi otlit6:
MecTa HyJrfi B r,r3MepeFllrx sa onpeAerreMoM ryHtTe,
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Pcayi6rarrr r3MepcHUi {
yuoBoii 3accc(u.o rpcM

ypautrnsaHnr o6parnoii npocipaHcrsetsHoii
roc(aM B ycjostroii ctrfteM€ xoopanaar

tt:234,20
4,:1955,15
A,:139.126
t': t258,47
!t:13ti4,74
s::133,959
ri:3885,09
,3:629,50
t/3:268,600

\t:2'10'|tt"
!j: ! 40 19!:: '155 20
P,: 38 49 28
ll,:105 42;2
,:1,592

r: rD+ dr:2003,00+0,24
,: ,o+a! :1985,00+0,23
tt:Ho+nE: 7A,A0+A,11q: qo+i4 :6,7.10 ' 1.7. t0 ,

M V nt"+ 4:. : -l j.2 cM

B ra6ruqc IaHH pe3yrrb.rarhr u3Meperr!|i H ypaBHrBaAnn 06-
parHori npocrpaHcrBeHHoir Vrlrtoroil 3acc'Jkfi no TDeM onoDHb|\{
ny \1jrv. ll,vele r, r Bbrnorh, or I lr.rrlte .2 .pH:r6pr lq,2
'.oro.-lrTo\r Il:40 .r8f,rr ntucylv c lC .ro tB ,..

1(ax BrAHM,,,npn Mlrot'oKparHoii DpocrpancrBcHHori yr.rloBoil

'rcctlKc r. r ,l ,'1 Laro..llv c luqtto(.hlil o!tofo noprtrKd, \.loBte-
ttrol.rurrtcji rp.60BaH}rfl\r npynuo.aacurr6,rr,rx "serroxL nosr01116,0 urIBepcllorrHoro rpeyroJ'rr'HHr(a out6Ka 1i14 noJro-
x.IIr unpc^cnr.14oil fo, {4 6blfla no crtfraHa tah)hp l.tfl .,t\.
tlafl onPcIc.IrcHtrfl x v A B o6patHai lacc'ri ro rhKo no topi.
3oDrarl,HbrM yr,raM Fr n 02. ts eron c"lyqae ,M pasHo +3,3 cM.
raKuM oopa3oM, yBcrnqeHlie ToqsocrH onpeae!'rcHltrl Koop/ltrHaf
B crlyqae o6paTHofi npocrparJcTBeHHoii 3aceqKr no,rpeM onopHl,tM
TOqKaM, nO CpXBHeHnlo C 06 qnori OArrO(parHori o6paraoii 3a-
ceqKori. npH Ie6orbLxu( \rtax HaKJoHa oKala,locb HalHaqtTe,lb-
rrbiM, Bc€ro ua 4o./0. Oanaxo u lr gToM cryqae npocrpaHcrBeHHat
3aceqka fiL{eeT cM!tcr!, TaK xaK o6ecnequBaeT KoHTpo.rlb onDclle
JIqp!br\ Dc.rBqH|L HdnpHNtcp, Fa iH. rpyaLt\ oul!160K B Hi\nr-
Hblx /laHH6lx Ir,rr,r B IrsNeperrHbrx yrrax cpa3y xc cxa3a,tocb 6br
Ha nonpaBriax D- ilo3roMy pa3}ioe orxrorreHuc 3HaqeHfiq ri7, BH-
qrc,nesBoro no Qop:{yrre

-':*11t""!-tn J'
(8)

or r,, norrvqeHHoro no Aar{rrbrM xsjlrepenuii, 6yaer cBnAeTe.rrbcTBo
BaTb o Ha!'rfiqa rpy6brx ort!6ox lr rcxoaHLtx aaHHbtx u!,tr.t B p€
synrrarax nsueperrni, B Ha[eM npuMcpe sHaqe]rfir m, n m coR-
narB, rrro cDnlcTc.rlbcrByeT 06 0rcyrcrBIlu ,raKnx ou1160r<: flpfi
06HvHoii nrocKoii 3acerrKe-no rpeM nyHXTaM ycraHoBr]rb 9ro 6bt.io
6u He!o3Moxrro. flpenvyruecrior,r 66pauux npocrparrcrnenuux
yrnoBblx 3aceqcli c!'IeAyeT cqnTaTb H To, qTo ollrroBpeMeIIIto c n]]a
HOBIIM nOnOXeUtCM TOqeK OHj,I no3tsOr'rrtoT Onpele,qtTb n Bblco.r-



Hoe. flpfi groM sHaqeHnq BbrcoT Haxo,{liM c yireroj\I xo9o4)uqtclr,
TOB BepTrKanr,Hoii peQpaIrunlr. BccbMa 6nIl3I{ux K 

^eilcTDlrTc,qb,Ibrv. ulo o6ec-!q Boct lroctafo Hy o taIleAHoc b r]l onpetcJ.c
H]lt lI no3go!']reT tsecT! Ha6nIoaeIIIt B !'I]O6Oc BpCNln AHr.

B or,1,rq,c or o. Ho(p:1'r')i l2l vn"r'oxla rr,r-rn npoc-par.crB^h
flrrre yr!'lo!ble 3aceqxu flB,rlqiorcr 6oree yHxBepcaJtbHbtMu It ItMercT
pelllegnt np],l .rtro6!r{ 3fia,reHHfix yt,rloB HaK.rIoHa, n roM qltcJte r}
npu yrJlax, paBHBlx Hy!,uo. t nocr''rear{eM c.)lyqae Dcr'r eacTBr,re . p a-
BercrBa Hy!'rro xo3oozqncHroB ou r.r ,v E ypaBHeHurx (4) rFaxru-
qecK! noilyqaeM AEe caivocTosTerbllbto 3aAauu: o6brqEyli) NtHoto-
RpaTHyrc yrnoByro 3aceqKy B ropu3oHraJr!Ho!{ rlrocKocTu r,r MHoro,
IlparHy]o BcpTfiKalrbHyro yrJroByro 3aceqKy, cBqsaHHylo c onpele,
lrteltueM orfi erKu rorrKt u MecrHoro KogO$ItulieHTa Beprr,rxa,rll{oii
peQpa,{u h f.

flpo!enersbr]:i aHa,q}J3 [oKa3afl! qro ouly,rnMoe noBbrureHHc
TogrrocTn onpeae.[eHutr x, g A E n peynlrate coEr{ecrHoro ypaBi
HfsaIur rop.,oHra.r .H ,'x fi BCptH (arbHU/ yt.roB Ha6.1ona tct
y)j{F npH v>4". uco6.H;o p.n' orpeJe"lreMa4 .oql(a trro.,1.c,,
86,'rrisn oT onacHoro Kpyra. OAnaKo A{5r BltrBrefifir rpy6Hx olxn-
ooK B xoHeqHlrx pe3ynbTaTax coBMecTHoe ypaBHtrBaHre ropt{3on-
Ta",rbIMx x B€pTnxa,!btrbrx yrroB qenecoo6pa3lro npox3BoAnrb yxe
npu !>1". 3To, B nepByro oqepe,qb, orrrocrrc' K cry,rarM o6par-
Hoil yrroBoir ,acn'lK ro rpcr{ onopt{t,|!1 ny.tKtaN{.

H, 06xo rHMt.r. Lr.r o6parnux :iccvcn n.uI,An',"rtr n oo,co,o,
B'r'r,rpdb'\ lJ.Jlfll. pacforo}l{pH!t!rx z or,tcoirr coonv/(.ltr.rrx.
Moxno onp.L(.rqrb ny . v ivrHo-oqparH-rx nprNbr\ npocilaH.rBer-
Hbrx yrlroBlrx 3aceqcxr Airr :roi:r{e,tn uoxno {cnorL3oBarb Kar(
naprrbre. Tar( r'r oAtBorrH6re onopHbre nyrxrbr (prc, 2), npexAe
Bcero, HauSoJee 6, t3Ko pacno"loxeHHlle K 3ace(aer{blM ToqKaNL
OKoH.rare,'It,H6le sHaqeHri; HcKoM!rx BcJxLl.lH B cnvqae nDtMor.r
3acerixn TapKe MoxHo HaiiTH no oopMy,raM (1). -

JaBlicHltocl6 exay n3NIepeHHLIMLr n OnpelleiqeMHML Be{rU_\.1!rayr 0 cJyqa, npqMoii npoctpa'lcrBcHHoii ),r.loBoil JaceqK
MOX(HO npelcTaBu,rb paBeHcTDaMr.r

F,:c:r cr.i..-arcte ry 
-21"1s!!!-!-.- x x,

. qt. t-ttt u- Aili:oi,i-r- crp: cr.lg arciq "-" xi-\-)ii 'x-xr' (e)
H-H;-i-t:fi:arctg+:arcig

ltV-xt)2+ (!J-!tl)z

rac pr x Ii -.- folIl0Hra,1bHbre ) f.]Lr. qJrrnpehl,b,c H2 Hcro4Hor4
nyHxre c" HoMepoM i; oip - AupeKqnoHHrjrit yror Fafipa!,rerrH,
c onoprJol ,foqxH c rroMepoM i Ha onpeae"lreMyro.
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B p$ynrrare A!QoepeHrlr.rpoBaHrs paBeHcrB (9)
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o, tSu i cosz eix -Bitg \i:at. ;

B coorBerc,tBJ[.t c paBeHctBaMfi {10) )paBHeHrfl ou{6ox Bc-nJqae nprMon N{HoroHpatHoii npocrpaHcrBeHfioli yj,toBofi .]aca._
KI{ MO}KI|O npeActaBHT6 A BfiAe

d! 6r+r! 6y+c!- 6,ry+d",6q*t,; .:u,,;

aF 6x+bF 6A
(ll)

a.t.6x+br 69

NO IiCKOMIIM

(r2)

so

h.: ( urctgW -u.",g 
@ ) - p,.-xo_xi xi+r xi /

: ((ro jp_si,r+,)_pi;

I",: ( arctgry-rr"igry) - y,-x1_t_xt xa xi /
: (ai,i_r-00.p ) -tn

tlncro ypaB.reufit otuH6ox 6yncr paBHo 06qeMy qMc,,lv yrlae-
peHHbr\ yrro8 p, 1r v. floc""ervrcqaq o6pa6orxa 'npnrroil":ace,,.
Kr npoB3Bo,,tr.trcfi Tax xe, KaK l, o6pdiHori,
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