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,llbBolcxaii rornrexrrqecxan ltcrsryr

KOCBEHHbIN METOA ONPEAEJIEH I,I' KPEHA
BbICOTHbIX COOPYXEHI-IR EAIIIEHHOTO ThNA

B nBxeHepHo-reoAesuvecKoii npa(Tn(e ncnoJrb3yroicr pa3!'rrq-
Erne MeroAbr ri cpeAcrsa ll, 2, 4, 5l Ha6,'rroAeHufi 3a KpeHaMr,r
Brrcornnx coopyxeHuil 6aueEHoro runa. OaHaKo Bce oTu cnoco6br
Tpe6yoT noaroToBKu ucxoaHhlx
IAHHbIX: 3AKPENJIEHHBIX HA
MecrHoc,rr aByx B3anMHo nep-
neHAu(y!'rrpHbrx EanpaBJreHrifi ,

repecexarcquxcq E rIeHTpe oc-
HOBaHUt COOpyXeHttt, tSBeCT-
Hrnx paccrorHr,rfi oT r,rncTpyMelr-
Ta ao qeHTpa coopyxeEfir, 3a-
JroxeBHLrx Ha coopyxeHnf reo-
ae3l.rqec(rx xoHTpoILHbtx Ma-
poK u Ap, Bblflor'rHeHne floaro-
TOBliIerbHE X pa6oT anfi no,ry- /rIEHU' IICXOAHbIX AAHELIX -BecbMa rpyAo€MKfiil npoqecc . l. CxeMa onpelereEnr xpeHa

ahrMoBon fpy6H.

peae,'reHur KpeHa BHcorqbrx cooPyxeH ii 6alieHnorc rufla, Koropblii
ie 4e6yer Henocpe,!,crBeHHoro noAxoAa K coopyxeuuo. Ha onrrl-
MatbHoM paccTorHq,r oT coopyxeHx9 HaMeqaloT Ll 3aKpenilqol
rou<y B (puc. 1). O6ocHoBanfie Bbl6opa raKoro paccrotHllt 6yner
aaHo EUxe. ycTaBoBuB TeoAo,'IIIT B TOq(e B, HaMeqaIOT B 3aKpen-
Jrrror roqxrl -A u C (BneBo u BnpaBo or ro'IKH 8) TaK, qro6bl Bce
Tpu roqKH 6![!'ru B oaBoM cTBope t qTo6H 6LI.'Ia o6ecneqeHa BHA,I-
vocrb H3 HI,lx Ha ocHoBaH[e t Bepx coopyxeH t. PaccrotH{t Mex_
ay ToqxaM! D3MeprroT cTalbHofi,leHTorl B nptMoM ],l o6parHoM

HaflpaaJle8rrrrx c ro,rnocrbo He Hrxe 
3-CO-: 

BBontr noripaBxy 3a

HaI{noE 6a3lrcoB ,( roDu3oHTV. PaccTotBut oT TorIeK 6a3uca Ao
rreHrpoB ocHoBanrrr (O) r tefxa (O') coopyxesnt onpeAertllor KaK
HenprcrynHble, !rt rtero B Kax,Iloil Toqxe tJMFpgIoT ropl,I3oHTarb-
rhre yrnbt Pi n pr. Ha ?foM, no-cy!{ecTBy. 3dhaH'rHBaloIct noJ,e-

Bbre pa6orbr. flpu revepeurr^roptr3oHra,,rbHblx yrJoB nrn onpere_
r'lEHU'I HANOABTEHUI HA U U U'A'JI]DOBAHHE BbINOJH'I6T NO KACA'

re,rsnuu x nparofi u reBofi qacTrM nserusefi creuxlr coopyxeH{t,
llcKoMbIe llanpaB,leHqt fiaxoaf,T IlaK cpeAHue 3Haqesnt oTcqeToB.

_ B KaxAoM TpeyroJrlE[(e !3BecrHbI oAHa cropoHa I,I ABa yrna,
PeIlIat ux to TeopeMe cgHycoB, BbIqucJItIoT aHa{'IuTuqecKI,I pac-
closHr,rr or roqe( 6asuca lo qempor ocloBaHut (O) u aepxa (O')

(oco6enno lia anuorux ipy6;. P'"
B Hacrorqeil crarbe npea-

Jraraelct KocBeHHbI* Mefoa on-
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coopyxeHfir, Kaxaoe n3 3Trrx paccrorHti{ Bbrqr'rcJrroT nBa)KAbr,
qro o6ecnequBaeT KoIITpo!'Ib 'l noBbr[IaeT TorIHocTh pa60T,

flo orHo[resfirc K HanpaBr''reHurrM AO; BO; CO HaxoArr npo-
aorbrlyrc (r;) fi nonepcqHyro (ri) cocraR,rrrcunc fipeHa coopy)Kc-
Hr'rr flo QopMynaM:

'!,a - a;.cosT,a a^i y^: a'a.sjn\^;

ts-a'B costE-.-lt yB- aB sinl !]i (l)

xc: a'c Cos\c-ac', t.: a; sinT..,

rAe y^, lr, !c - coorBcrc-rDcutto roPU3olr'r'4r''Ibllble yr'JrLr Mox^y
rraflpaBr'rerrllrMr'r lla qeHrp ocrroBaHrrr lI qenrp lcpxa coopyxcHllt
c ToqcK 6a3nca, flo no"ry,leuuuM 3Ha!ictr]IqM cocraB,rtrcqrx I(perr:l
(,rl; ,i) Moxlro oflpeAe{'rnTb tselrrrrnrry r! naxpaB,rerrrre no!'rrroro Kpe-
Ira coopyxeHut aH:IJIIITItqcc(fiM nr rpaourlecKrM cnoco6aMI,I.

AHa,'rIlTnqecfirr nor'!Hyro Bcilrrqrrrry Kpena coopyxerr r fiaxoArrr
no ooPMy!'raMi

Q1- t( xro 1- y\;

aR:-!yr|+i;
Qc- t:1/$1 yt".

(2)

3a ororrqarcrrr,rroc 3rarrcrrrro Kpcfia nprIurriarcT cpc,,lrrcc ap (l)Mc-

ltrqccxoc.
LcJrn !rco6xoAuMo oprrcrrrrrponarr, IIarrpaR!'rcrIIIc xpclra na ItJra_

ltc, IIa MccrHoc,u r3MePrrcT Maf rrTtlLIlt a3lrMyl oAIIofo II3 tlallpaB-
,'rcfirrii, a 3areM Iro I13McpcrrrrLIM l'op]t30rIraJILubIM yrJIaM B rpc_
ytoJILIItKaX B6lrlrlCItIOT MaflllllllHc a3rlMy'lLI ocTaJI)rrLIx allyx Ila-
npaBJr0ftrrii, MarDnrrrr,rc a3rlMyiJt IIalrfaRJIcrr:,rii noJlroro xpeIIa co-
opyl(crrnr onpcAcnrror uo pyM6aM (Pnc, 2) R yciroRrrou otcreMc
nprrMoyrcrrLfiLrx l(ooPArHaT, Iauarro Kofopon corJMcrlarcf c llcrrT-
poM ocIORalrfir coopy)r(clrrrr (o), .r oc a6cullcc Ir opaulra1. -c npoAo!'rhrrBrM rt lronepcrlHrJMrr cocranJrrroulrrrrrr KpeI{a no Qop-
MYJIAM:

da,:ad -l ri "a,:a,L+ lB0'-r,;l
t (3)

do": d"r * 180" * rr; de,:ttd.-ra, l
rAe od/ - IrsMepcHIrbIii Marutrlruil a3HNtyr HanpaBncl{llq c roqKrt

6a3 ca Ha qeHTp oclloBarlrrt, d

(4)

llo,,rHyro Befl {.rHrry KpeHa
{ npaonqecxu. A,'rn srono na
Mecie) fla[a,rItBalor loqKy O

l16

!t

efo HanPaB!'IeHre Moxro norly'rtrrL
!tr'rcre BarMaHa (B npou3Bo,rbHoM
(r{errTp ocHoBaHxrr coopyxeHurJ,



3areM llo MarHurHr'IM a3n!I!raM crpotr nallfalrrlclllt,l ltr lotll{n O
Ha roqKH 6asfica; oLlrl-lapt'lBalor rlilo.nh 3'f1lx nalll)alrrrcllllii (D DLI_

6parrrroM Nracura6e) tcrrtt!nn6I cocrarrltloLqllx I{pcllou xi ll ,i ll
EbrqcpqnEaror EanpaB"!eHnc no,'rHofo (!eHa. Ilx"rliInMc,|poBoii JIn-
HeilKoii rl rpaHcllop'rrrpor{ ol1pc,le!'InrcT Be.rlllqlHv ll Hallparrlcllllc
norHolo xperra coopylKcHlrt- llocl<o,rlLI{v vf.rloBble r'I nxBcrlxblc ll3-

epeHHt rirrrrlorlrrrro'r c HeI{oTopLlI{ll nolpetlIIIocTaMr, To nc3llaqll_
le"rlbrLlc ()1[JorreHfit B nc,nrlqrrne rt Hanpa]rJleHxu xperlol ypaBllrl_
!aro,rpaQnqccKrr.

Ha ro'rrrocr6 flo"!yqcHr]t IrpcHa no rl3JloxcHHoii Meroalrxe
Bnuqror norpelnHocTII B onpeae,rreHrrr IIeIrprrcrynHrnX paccTotHxn
rt norpe rHoc'an n3[lepcHut ropr3o]rra,rrbIIblx yr,!o8. Hati,lcM rau-
iolFe B-r o Ib" !c.r' Br'r '1t orl,er..lrhr ff I{l.Hn ro rdHrroi v.
.roarKe. A.,rr oqerrI{n rorrHocrH !.brqrc.rrcfiIlr HenpucrynHbrx paccror-
HUi:i 3arrn cM 4 otM_\,.,rv u o6qeN1 tsIIAe

P{.. 2. CxcM. onpeaene
rrr na!paBneurn xpcH..

r lnQQcpcHlup)'t rfopuy,ry (5)
(6), no,ryvaeu

dd db - dB,: +ctgFrraop

Plc 3. Il.p.nr!(rrlccioc aBcHo
c od,verprcnLN 6!3rcov-

- ,.sin Pl

sin ([l,_1,F,)

rae a nellprcTlIHoc (onpe lc.'rr]eMoe) paccTorrrne; , -pr r] B:) - li3MepcHHL'le ropll3oHla!'ILHLIC yl.ilbl
O6o:saqrlr

fl +l' o

(5)

6a3uc;

(6)

no BceM nepeMerrHlrM c yrleroM

ctgu l-ctgu -'. \/)pp
nepexolr K cpcllHfirr xBaaparuqec(rrM norpcu]rrocrrv, 3anrrlerr
OopMy"ry .[Jn cleAneri r{Raaparuqec{oii rorpeuHocr}I oIlperxcrclrnt
Henp,rc'rynHolo pacclorHnt

Y;:i(6,)' I8+2ctc'z8J (d)

I,I3 qropMy,!br (8) srluo, .rro na rorrHocrb onpeAerreHlrt pac-
crorHirr Brurrcr ror!e Hocr! lt3MepeHfir 6a3IIca /,?b, ropfl3oH-

+ 9[.,g;, +:.t,rp,.tg

117



l.aJbrrbrx yrJIoB 7nF lt

: I:3000 r ,?B:5".
Ta6rnua

3tsacednr no.peuEocrct
onpeaeneHrq nenpncrynro.o
paccrocH,r B 3aBxcxMocr{
or QopMu rpey.onbHxka

Bernr l'I ,i \'r..od l, tt t,. ll,,j^xfiM,
0

aHa.r.l'a qro1lIy.lbt c t, t!i r, o qb fol
r.irrei' lol v, t rl I.o rbr yxou ,4OB' tu BOC L.rr !dH|uj \rero HH 6]nef
11. npH ^o'ol'i i )r. rl'r ,4 H c
trBHbr 40 45' (r16.r. It. rtr,r, r.-
3rn yr.'tbr Mot.y,f ri3MeHr,rbcrr a 6o.qee
lrrllpoK x npeAerax (or 20 Ao 60").
l rpeae!'tbi Bo3 o).iHoro n3r{eHerrfit
]fJloR npr{ ,4 C r1.r I rpevro.lluu(a
AOC 6yl.1t rc xe. C.riarleare,lbHo,
Rbrro4r{eiiulaq L[,op Ma rtc\ ru,rbHrKa
AOC f! sHo6erpcH Ht ii{ rterro.r,
IIIIK,

CpejlHue nBaAparn.recKne norpeu,
nocTrI onpeae!'IeHII9 coc,laBJrr()qnx
HpcHa HaiiqeM rrr Sopul,r (l).

anqr.|epeFLIrpys Bbrpax(eHrr i:::a cos,I a, flo.,ryqaeM

II3

lc)
2A
30

45
50
60
70

90
90
90
90
90
90
!0

1:2
1:2
l:2
1.2
1:2
l:2
l:2
l:2

:!!
fi;, 

l

_,:,l,t

750
920
956
960
960

93,1
864

80
70
60
50
45
40
30
20

dx - dacos\ - a, sin I ll - da. (9)

flepexoAr x cpeanrrM j{BaAparnqec(nN{ florperurrocrrrMj no!,ry,rtM
QopryJry arlq..cpelnerl xBaaparrr!ecKoir norpemHocru npoao,rLHoii
cocTaBJrrrcuIe11 xpeH:t

^,., 
*u", 1, "^4", ; 1 a,.

P
( l0)

n.rr nor .pe Hoi !o(r.B.r, our.; np.r'- npo rqrd,cp,IrJ t)cv sl
pax{cHrLe,r:4 sII iii,!cll

dl,:drr'sinT+a'cosT tt^[ 
, (ll)

a Irocre nepcxoaa I{ cpeIrlnNl nBaApa]r,{ec(rrM rrorpeunocrrM

I m,.in'r '."."r p; (12)

Cpelrrrorc x!aaparrrrcc()ro norpc11rroclr onpcae.rrerr]rr rrotrr'rofo
(peHa coopyxesxfl onpcAe",IiM no dropMy,!c

n, Vtn _ n1r. ttJl
llpH cjronrrroM penre4)e rucc,rHocrn, x{rrAa Heto3Mornno Heflo

cpelcrBeHrro n3Mcplrb 6a3r.rcli c eo6xoAtMoti Toqnocrbro, Ilx on
pe/lcrtIoT aH!nll'rilrlecxlr! npllMerlnt npH sToM napa,rra( r,rccxnli
rvcroa, npe{.rro)KeHHbrii npoqr. B. B. AaHH.,roBbrM (prc. 3). flapa"r-
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.rlaK'rxrlecl(I'c )I"rlbI .lt ll3vcptnT flafa.l"Ierhllo c rlrMcpcllllcM l1)l,rr

3OHTa.qbHIi)i yr.iIoB B rpcrfo!rl)rlxll3x. Beill{tllllly liil!ll(ii ll ffr)\l
cr!'qae naxoatr no oopNl,v.ra\t:

: bt + b.!, (r1)

rtc I a"rnfia cnNl\{eTpxqHoro BcnoMorarerLHoro 6inlrca. 3rirrrr-
l]Jclr olHocItrL'.,rL,Hl,rc nofperllfiocr, .{'lnrr 6 3llcoB 6r u ,2

*u. : I 
/({r.) * (,,l,;;, ( r5)

Pacc,lr'rr:lcr rreo6xoauNl.\'ro 'rorrrroclrr Il3r{clerItlfi ropll3oHrarlbllblx
yrxoB x paccrotrlrrii. Cor';tacno pa6ore l6l, npeae.rrnue rlorpcrrt'
HOCl!r n3MepCHlL{ I{fena ar,rr{oBLIX rp}'6 lte,itorrxltsi nPeDbluar6
+0,0005 H Ilprl //:250 r 3ra norpcrrHoclr, cocraD"'Itcr
+0,125 n, a rouycrnrlat cperHqt rR.alaTn,rccKat norpeuflocrt'

ma:6 : 3::t0,125 : 3:+0,042 M ( l6)

llorpeixIloc'fl' n notr-]]rrelrtitt ltoJrrroro xpeHa a c.rlaraerct tr3

llorpcurrroc'reii cocrarr.rrtrcrurlx KpcrroE ,rx ri r,?r/ rl Rblrlnc"lterct
no OofM)',re (13). lI.!t flpe!Eapurc']r,Hlrrx paclreroB npnveIIuNl
npnH(un parrroro B"!ttt rIq. florarrt ,rx:,ny:,?, noJyqacr{

''c";..".i," 
lorr]..p ll,'r 'tn- rq! ,s,Ln,ri rpc u ,,,tru

Ho. . .u, raB.r'r'ou^,] hlprr, r:- r012 ir.: 0n^0 \I'
Ha ro,rsoc'rb onpcre.neHrrq cocraB.ran)xleii (pcna npe,]ilarac_

MbrM MCrojtonr raroKc BnlItlo'f llorpcrrlHoc'rrl onpeac.!cHrlq paccrot'
H!rr or rqcrpy\lcrrra ,ro rLcHit)o! ocn,-rrrarrrrr (O) II Ecpxa (O')
coopy)r(cHIit. 3anrilneir QopM),ry (10)

fln
'lpn. | , .".,- c6 "'1,. ,1n".

3raverIJe ,!|;ra l, I{aK npasrrro, :ra.,ro (necrio.'rr,xo MIIII}'r), n ro_

tp€lnHocrtl ,?a rr /n( Mo)KIIo nfllpatsHtrL', tor:\a :n:+1n"12' Ho

/r:0,030 N, 3r'a!r|r, fia:+0,021 rr.
B cBoro o.rcfc/iL norpelnHocrl, tnd coc'rorlr t3 norfernllocrcrl

r13Mepenrir 6aillca /|ll, rr ropr3()HrarbHLIx )'rroB rlF

|n; n. rll'

lloiroir)', Ircxo,qt n3 IIpxHqltn:t paBlrbrx ErlltlHl'ri, flo"!ytllln /7t.:
:+nu,l2\ nr,::Ll,Al1 M.

TaKxM o5pa3oM, a6co.,r()'frraa cpcr-lHtt xBa,!laln'Jccxat llo-
rpcrurrocfi, rrsMeperrtr:r 6a3rica nc aorxHa rlpeubluarl' 0,01'1 M

IIt)n cprnHcil ,uirHe 6a3rica (rr:150 \1) ry:: 
- -L-^' h 10700

b :t cleQ'; t.: lctr 9l b' 2 -2 " 2 2
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IlT06L,r o6ecfie,rrr! TaK,!ro rortnocrb, rreo6xoJt|Mo BcnoMora-
rFnoHJi 6a c 1 I cno.t.rrtL H, toB ui v,..po. t I tvepr.,
c roIncl ,ro l:15n00. nrr )ro.u 4r,r'ry 0 ci, or^r.!Dr0r'or Kolr
napnpoRaHHoii cra.{!Hoii pyreTr.oii c N1tI]t.{nMer!oBbrlJ !c.!eHxr-
Nt'I u co6nrlA:rrcr Bce nlaBUr'raToqHbrx trtuHeiirrbtx n3\rcpcHlii, a Rti-

3upoiraHrre B'norrrrrrcr ra roHKyro u,*,;ro,rr,-'. tlnn11== ,Ulu arrn

l:20 M no,!)'ruM /n r: I,33 M\i.
Ha ocHoBaBulr Bbr!r.rc.rtcHH],tx ronyc1.rtlrhrx norpeunrocreii mi,

m6 paccrlxTael{, c KaKo! rorlHocrbto IIyxHo t3MeprTb yrrbr T, fi pi.
Axr pac,reroB np HHMaerr ,i: I50 M, a:350 M. Torra:

r ,33.20n000 :11,8"
150 000

. 14.200000
AHailorltqHo no.rvrraetl /na: : +4",- 

350r)00
|lpu pac,rerax Mbr npfiMcHrrllt npIrrrutin pasHLrx BrIrrHt{i{, Ecjr

)MeHrrlxriTb BlrnrUrrc oAHoll ,13 florpeuHocrct, Bxolrlrlllx B eoprrvnln (6oree TorrHo n3Mcperb yf.rrbr n.rru pacc,rorHnr), ro B npxHqxn
paBHirrx 3!Il]tHu!l Nlo)(Ho BltecTLI xopDcxTl.rBbr.

^m, 13aAatsatcb 3IIaqeHrtMH-.1 : :' , m@:1,8", neo6xolrrM,vlo1 15000
ro,rHocrt^^(1:10700) onpeAe,!eunr AlrrnHbr 6a3!ca norrlrraeM yxc
npu q:d'' ,+

4' l:6900
5 I:8120
ti l:9170
7 l:10040
8 I :10760

C,,IeAo!aTe,rbHo, npu AlrnHc DcnoMorare,rLIIoro 6a3tca 20 v
o6ecrcqrBaercrl Heo6xoArMat roqHocrtr onpeAerc I't A.!trHblrn I]{
Ao 300 M. Bo Mfiorfix clrvqasx tDll Da36rBKe BcrloMorarexbnoro
Oa3uca locraroquo oTJroxnrL MepHbri:i nptr6op ror'!6Ko olrrr pa3.

arr pacrreTa neo6xolnvoro qtrcJa nprcNloB !3rfepefilifl [op!l-
soHTatbnblx lra.{o3 qri Ir pr B 3aErrctMocrfi oT npnt{eHrc\rhlx }lH
crpyveHToB ucirorrr3oBaJlr q opMy.[y, npea,!or(eHHyro B pa6ore [3]

2 n!,l nl
'" * t,a ^i

( 18)

rl(c ato - nofpeurrocrr, Brr3upoBaHlir (npliHnMacMar paBHon vlr-
ltyrc, ne,rerrrror"r Ha ylre.rlr|teHre rpy6u); no - llorpe HocTb oT-
c'rcra (paBHar no.rroB!rre Torrnoc'Lu BcpHr,epa); n1g - cptuq'.,
KI,A/'lPalrrqCCl<ar norperrlHocr! Lr3MepeH!r yr!,ra; /? - qricr''ro npu-
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P*v.t6TarH, npr{Beaellgble It ra6n. 2, llo(a3blBaror, qro IIpH
II3Mepeiuu yr!'roB qe,recoo6pasuo nplrMellqr6 onrlrtlccKrifi Teoao,lt'Ir
rura T2 {16l).

, Ileseciflo, qro npII Bfi3upoBaH:rfi Ha Bepx coopyt(eHnt (npu
guaqtlre!'IbAbtx yfr''Iax ranroHa ,'ruH n Bfi3llpoBaHIlt) Bo3lIl{raer flo-
tpel]lHocTt B yI"Iax 3a IIaIcloH Iopr'I3oHTa.{brlod ocII Rparqelixt Tpy"
6r,r, Bbr3BaHHbni IIaK,'roHoM ocHoBHoi? ocfi nHcrpyN{elrra, floDpaB(tl
B fi3MepeHHbre Hanpa!-
,reHnt o6br.r o BBIquc-
nror no OopMy,re

AP:r.i.teo,(rg)2-
rAe , -- HaK,,roH
topli3oHla.[LHou ocr'I
lrHcrpyMeH,a (0 :
:w,+JD,.@,-tJr1).

n2, ,q2, llb JIt - o1.c\e-
TbI no KoHqaM ny3lrpb-
Ka HaxJraAHoro ypoBHA pA I<n $
HOrO ypoBHr; 1' - yro.q EaKroHa

Ta6rsqa 3
P€yr6rarbr orpeAenentrq kt€tros ipy6

KypaxoBc(oti rPoC

Ta6nuua 2
rlHcro npr.MoD mMepesqt

ropr3orlan!trbrx yfroB
pasilqH5rMfi reoaonrf aMn

1,8

t,8
1,8

K"tI; a qe a Ae,'renfiq Hari'raa-
u3ilepteNIoro HanpauJeIIrt:

Be,rrqr'iHbr nonpaBoK npJ,r

cMer{efir{rl nysbrp6!(a Haxraa-
qoro ypoBHn (x:i0") na ogao
ae!'IeHfie ar'It paccTotnuu oT r.ifl-
crpyMeETa ao coopyxeHur 0,5,
1, 1,5 2 fl coorBercrBeHHo co-
cranrgrcr 10, 5, 3,4,2,5" (H -BHcbra coopyxeHr.rs). Orcrola
c,rleayeT, qTo gTn nonpaB( cy-
ulecTReHHbI npu Ma!'Mx paccTo-
rHllx or uscTpyMeHTa ao coopy-
xeHlts u fix Hy)(Ho yqurblBarb,
npuMeHrrg npu Ha6rroaeHrrrx
Ha(JraAnoii ypoBeHr, ur'ld (a,rq
onTlrrJecxux TeoAo!'IltToB) no!'rb-
soB:lrLcr ypoBseM npfi aJrHAa-
ae ropr,r3oH'farbHoto (pyra.

flo u3,loxeHHoil Mcroar.rxc
npoBeaeHlr na6,troaeHr,rg 3a llpe-

'taMIl 
xe,'IeSo6eToirt!lx a6IMoB!lx

rp-v6 KypaxoBcxoii fPOC. Bb]co-
ra KaxAoii x3 Hux - 250 M. A,,rt
Il3MepeHI]U npIIMeH9rU OnftqC-
cKnii TeoAoJrr'rr TE-l I'I (oMfla-

't2
T5
T',t -4
T30

I
I
t
9

2
4
7

180

2
2
2,4
3

,r'

P'

0,

4", v
4,, u
4", u

20,000
9'3o',10"

10"59'r8"
120,360
66,960

187,320
52.40'36"
s6.41'08"
76.24'.10"
0.00'38"
0.0?'08/
0.02'03"
234,580
187,820
191,860

0,143
0,124
0,116
0,128

35"28',(CB)

14,000
4"4J 56"
q45',04"
r66,910
i68,520
335,430

53.58',50.
84.26 41.
47'05 22"
0"01'06"
0c00'58"
0'0t'02"
250,330
203,430
276,44A

0,080
0,079
0,092
0,084

28"23',(C6)

pIipo!aHHyro cTaJrbHylo py!'reTKy c MnJrrfiMeTPoBbrNrrr aeJrclr'-
rME AJrlrHoii 20 M. flapa,rnalrru,iecKre yr"qbl (pi r13Mept,t[ /lByM,r
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npneMaMg, yr?'r6r pi 
- oaHIlM np eMov. BII3npoBaHtIe BbI_

IroJIHtJttl Ha TOHKI{e lllnur''Ibllll, yc'|al{oBJIeHulIe B Toqxal P€y!'Ib-
Ta$r fisMepeHHii npI'IBeaeHH B ra6"L 3, Tp]'6a 5 Ha6"IrcIA-
nacb B 6ee;erpeEEyrc floroay. IIp Ha6r'lloAeH Il rpy65l 6 Berep

Aocrqra,! 12 M/c. IIpIr raKoM Berpe KoJre6aHI'Is BepxHefi qacrn xe-
ne3o6eroHnoir rpy6bl cocraBrruu,20 MM, a B 3upoBaElle Bltnorst-
nn Ha cpe,(Hee n6lo>xenne Ko,le6alo leroct eepxa rpv6u. flonpao-
xfi sh iar"roH roplraonraar'uoii ocll BpaueBrit rp-v6bl BI'I'Incnq''rII
ro OopMy,re (19). An* sroro ucnoflb3oBarll ypoBeHB npu a,ruaaae
roprroHTaJbqoro xpvfa, Be,rd{l.lHLl ronPaBoK He npeBLIUraJI}'l D .

Bblno,'rH rr oueHKy roqHocl I no'ryqerH6I\ PFlyJbtatoB no ooD-

vy,raru (15), (S), (10), (12) u (13). flputnvaa r&: #OO, -':
:1,8", mg:3", no'lyqaeM a"It rPY6bI b1 1600

M: A!'I'

mr:0,003 u;

rpv-:0,013 M; m":0,018 u; nz!:0,003 M: ma:0,018

6H 6 '!" - -l ,?, o,ol9 M; r?,J 0,025 v;b 7904
ma:O,025 tt.

flo,'ry,{eHHHe norpeltHocrli Il3Mependt l<peHoB oruoctrctr K pe-
3y!'IbTaTaM OAHOaO OnpeAe,'IeHUg, a HMeIigO no HaapaB'rreHulo 4r.
Arr HanpaB,'reHL{ii rl,{ t{ ac nonpeusocrtl 6y,qyr ra(oro xe nopta(a

B cpelHeNr H3 Tpex !,1t 1ny6br s ra - 
0 0--!9 :0.006 M a trnqp3

n o95
rpy6H 6 mo""-:0,008 M.

Tatr{M o6pa3oM, pe3y!'r6Taru rloalBepAl'tr''llli qro npea!'Io)KeHsat
MeroAfi(a onpeAeJleHlt KpeHa o6ecflequBaer Heo6xoAlrMyro rorl-
HOCT6 Il ee MO>KHO np!{MeHtTL B ]1pa(lnKe IiHxeHepno-reoa€uqe-
cKr{x pa60r.

,4.'ra cpaeaennx MeroaoB orlpeAeJltt!'Ill KpeHbI Tex xe rpy6 Me_

ToaoM KoopAnnar. IIpn oroM tlcno,lb3oBarli re >!(e psyr'Ibrarll
no,reeux uluepenri'i. I4: peuenul MHoroKparHoii 3aceqKu BbIqEc-

.,;ar r.r xooparua-sr uer,rpoa oorosarrrn lo) ,r BFpxa (o') coopy_
xeH g B yc,loBHoi ct,c1eMe. Aat Haxox4edl'ltl BeilI'qHLI KpcHa
(paccronnira OO') peua,r o6paruylo reoa$uqec(ylo 3aaaqy. Pac-
x6xaenus n 3lraqeHlltx KpeHa He npeBtrrua,rr 10 MM-

A"ra oqeaxr roqHocrt{ onpe,(e'rleHHt KpeHa no (oopauHaraM
fi.1or1bryev +opv),1br clcaHeii (Ba!paIuqecK,oi rorpcLLHocttl ro_
r'rrox.Hvr 4yHr(Ta, no.f)'.aeMoro MHofoKpalHoll saceq;o L/ l:

mB nBm"- - ':i n.-. _ : Mo-l nE. (20)' 10V p, lov p;
t4e ms mlj coorBefcTBeHflo cpeaHtre KBaApaTurIecKIe norpel'I-
HOCrH nO OCqM X rr g, mg, - .peAHta '{Ba!paltqeiKae nofpeul-
Hocr6 ri3MepeHur yrna; P, t P, - coorBercrBeqHo Beca, Koropble
Bbt,trc,trrcr qele{ Ko9q10r q eHrd nopMJJrbpbrx ypaBHeH Lt.
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B pe3-\7,1r'ra'fe a",rt rpy6El 5 no.qy'runh:

? - o.ooq 
", 

r. -- 3 
-o.o:0 ",' l0l 4000 tov 252

Ma : /o:ooa, + o,o2F:0,020M.

CpeAHrolo KBaAparn.rec!(yrc norPeruuocrb onpeAercHIIa Bctuqtl-
IH Kpena coopyxcHllq 3anlilnerl raK:

M'1a: M'o + Mi)' '
(2t)

tae Mo r Mo' - coorBercrBeHHo cpeAHxe KBaaparuqccKllc no_

rperxHocTn norrolKeHUt rleHrpoB ocHoBaHlrt r Bep\a coopyxeHut,
flo,,:araq. rro ,44o:14o'. no,ryqaerr Ma Mo It:0.028 v.

Cpearrrrq (Barparrr.recfiarI norpelxHocrb onpeAeresut KpeHa A!'Iq
y6br 6 cocraBflr /{o:0,011 m. I'13 cpaBHesqt BnAHo, '!iro cpc]l-
e KBaAparnrrec(ne norleurrocrn oflpellejleHna xpeHa npnKfll-

oAnnaxoalr, Ho ItocBeHHI'Iii verorl 6o,'Iee npocr ]r yAo6eH
ps naMepa"'r,Hoii o6pa6o'f(e pe3y"'rbTaToB ll3MepeHIIL

flo,'ry,reHrrLrc pe3y!'rrrTaT 6I rto3Bo,rtror caeJ'Iarb c,1e!yloulne BbI_

l, flpeA,loxeHHbrti eroA no3BoJltcr onpeA€Jlflrb KpeH c Heo6-
*oArNroir roqrrocrr,Io npn cpaBrrurerbHo Hc6o.lbluoM o66eMe II3Me-

eHufi r npocrHx BLIqHcJrcHrItx. Bblno'rHeEIIe Ha6rloaeHfiil c rpcx
cTagtlItI no3BolrrteT yqllrb]BarL oTK!'IoHeHlttt ropli3oHTalrlbtoro ce'

rr coopyxcnns or rrpaB!.' ,Hoii QopMbl rI yBc,rnqrjDaer ro'i-
crb pa6or.
2. BHroAfleii ar OopMa rpcyro;Ir'Hu(oB AOB u BOC - npnvo

r,'rL,Hbre paBHo6e.cpcHnble'rpe)'ro,!bHIrKrr, IIpnqeM yrrbl npH A
C voryr r:uenaricn B 6o,,rbt:rux npeac!'Iax - or 20 ro 60".
3. npr paccrorHltx or coopytleH[t, vcHhrurlr 2 /1, c'reAyer

oJr!3oBarbcr Hax,laaHj,rMII ypolilflMn a'rt yqeTa nonpaBKu B Ha-
paBlrcH r 3a HaKroH ropu3oHTa!'Iblloi:i ocu uHcrpyMeHTa,

cnocoK nnreparyprt: 1. /tra.a A. C. onpcllexe!tre xpcda rdeBtr3tro'ron
. . "ll,x(:e"i'idq ,po n,,p.. 1o.0. drri. 7. c 14 !.2 6rcLt 11

NMrc lsoriN n3MepeHot acoopNa('ii ocHoBaHxit ! coopyxesnt M.,
a), 1965, 298 c.3. Klieaas tt. i., JIe6eAes C. ,ilt. feor€rt nptr tfvn-Da.. r9or- ,98 . J Ktie as U n. ,trcP.,a C. r'' f"o 4,4q .rr 4f) '

.ipor'-.'," ,or ',por .brB .\. " ",Dd'. 1965. J00 c 4 1u'ors r' M
' o., ' x"errn. dlnoxar n,ror Oonry_ro\qHA.r'n,-) o.,\x"errn, dlnou41 n,ror' QonIy rp)

'.r41("p'ppJ' r"o!efn' lo7'. sb'. l. 80 8t S todPau' B^q

'.. 
, '. ; 

- ;"i ; "; ;"'; 
-o .;;;":;"t ,j,""" rosnoi 0", '. r '-

!' u xaprofp;Olr,, 1971, I,l, 11, c.23-26.6. Py(oBorcrBo no Ha6no,1e,,ttv
reduon"ur{r.b!in"NLiroB j o,/i ' ,o'r'vn^,,i ),1., Crp.,ix' ",, I'r6i.
. 7 le,orcFo .i C. t .]LnHa.u' B. r. taons ,4i. fi. eo e, rq " ,
feonetr3x.r, 1962. 614 c.

Pa6ola nocryntrna
PeNo!or!o8eHr xa'D,Yr


