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KOOPAI'HAT AJI' AETAJIbHOB PA36I'BKH
KPYTOBOI{ KP T,IBOX OT XOPA

,/(( ra.,rr,Har pa36utsKa (pyroBoil xlrRoii rro npnlloyrorrrHbrM
rr(!rl)r(IrrarzN1 01 xol)]'l (cexturnx) ornocllrcr K irrrcry nax-
or'Jrfc ro,lHn.x cloco6ots pa36rtslrx. Ka( npaBr,ro, 3ror cnoco6
rlIlN'crreTcr B crecncHnrrrx ycrouxrx (B ryHHc.!rx, B rny6o]<lrx

Prc. L Cxe{a onpeaeneurr rrrMoy.or6,rb'x (oop,l{trrr.ro!e{
(pyroror rprson or xof,l (ce(y!r'rxl,

rr)rc11Itax, Ha Bb]co(ltx Ilacb[rtx, Ha 3acrpoeHHLIX, 3areceHH6Ix, rop-
Ir)rx H npyfnx nor1o6Hbrx y,racrl{ax), xor,.la rrcBo3rro)rrro npor3-
r('c1n leranbnyro pa36nBxy xprBoii no nprMoyronrrHbrM Koopn -
flir1ai\1 oT 1.asreHca, cyntHocTr, ero cocronr ir c.reayroqen,

liry r.plronor r.praor (puc. l). Io1.-e.(arxyro !era,lLHoir pcG
6flR(e, pa3AeJrror xop.'raNq, rra Hccxo,qrr(o MeHblrnx, qaxte Bceto
I)rrrlrbrx ircxay co6oil ayr,(, u orrroclr'fe,rbHo 3rr{x xopa 

' 
onpe-

^cnrrcT 
nororncHne nb6oii ro,r(r.r l\_vrn r( qcpe3 ee nprMoyfonb

llric xoolnr,rHa,Lr t' u g'.llpu 3rolr 3a ocb x' rpunurraror uanpas-
r( ljnc i{opAl,r D,3^ ocb y' nanpaB.rerrue, eii ncpncHllt(y,'Itplroe.

O6hrqHo itJrlrny xofn D Bli6ufaror rLpolJ3nonf,Ho (100 ,1, n 60-
nfc),3a6orrcr, B ocHoBnoNr o ro1, rrro6br Hau60.!r'urari opaqnara
crx)'rBc,crloBarra Bo3rrolr(HocTrv rl3rreperrrii n cTeclleullblx yc,'lo_
|l1rrx. IIanpaB.'r€Hllrr xopr D I npouccce pa3619(n 3a,'laror c
ilollotUblo lcoAoiMTa, npeABapn'fc.'IbHo oiipc:le.ntB yror'r llexAy Ha-

l'lrilcnnqrll raHfeHca x xolar,r D (yro,l I,i2) u yron Ne)KAy aBy_
M' crcx<uhrMr xopaavD (yro"r 180' O).
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r BeJrrrrtDuy ],rna O (qerrrparrLHoro yrna, cTsar,rBael4oro xop,
,qofi D) oxpeaenerol ru6o no OopMyne

T'D
sln -:22R

ecrx Ja4aHbr !nxr a xop!rj D u pa,rulc xpneoi
Myne 

^ lB0. (
cR

ecnr r{sBecrnbl anrHa ayrr xpugoit 1( r paauyc xpurofi R *.
IlpFMoyrorsrrbre KoopArrrarbr xi 1, !i i-h ro.r(u r<pr.{Boii Moxso

onpeaenuTb pasr''rr'rqHbrr{r nyTgMr{.
Bo-nepBbrx, Ilx MoxHo nonyqurb nyreM npeo6pa3oBaH s coor-

BeTCTByOUIUX (OOpADHaT t n 
' 

OT Tarrrelrca nO r{3BecTrrbrM (popMy-
IaM aIa!'IUTtqecKot teoMeTpuu

,':xcosq+rslnql ,,,
y:isln9- ycosqi' (')'

Bo-BTopHx, no sarariHbrM R ll ( (rnr D) 3fia.i'et?.a / fi !'
MoxHo Br,rq,lc,[nrr,, no,'lb3yscb OopMynaMri [2, 3]:

/ at\
lo,r: n l\t - cos r,1

. _/ e 8\yr?r|:/((cos -cos f

,^/206\Y"'ri,:I((cos--costj

!r QopMynoi (2) H,Iu (l).

(1)

R, nr6o ro oop'

l2',

a
x",, - Rstn ;

';,,,:n(.r"f,rs"9)
,;,,-,:n(.r"jt.r.?9)

(4)

* .[nr Hc(oropb]x
rprBeaeHd B ra6ru'ral tl 3t.

( n R coorBercrBybrrue BernqtrHs yrnoB e



B QopMyrax (3) u (a) rp - yrorl lloBopora (oopruflarHHx oceil

X'I f I1o orHo[reHulo I< octNl , u r, paBHllll B Ha eM c"qyqae t,
4 xoJlrrl'clBo paBHb'x IqaclxoB. Ha Xrrrolbe pa'l'f,'Ha Kpd'
oar r(, onlparcu{aica na yto,l O u crtruB:eN1al xopaori r.

B rperrux, ,t' r,r y' rtoxHo onpe,qerr'rrL c noNloxlblo cneufiarl'_
brx ra6rul\ 12, 31, iocrar'nelHlrx Ha ocHoBe QopMyn (2) \\ $)'
JIU Hr\r nOAOal bli{.

[lonrrt'orr-trsre ,.oopDrHarb' x rr ! vo)t<Ho onlcAerrurL eue
oArrrv Lr.otorov. (oop4 llalLl .(,A tJt iil lo |(H K rlBoi Bccbrla

yAo6Ho flaxoai,b qepc3 xoopr Harl,l r'L t u !;r (i-l)-ii roq(tt
fl coorlercl,Byrorqre npspaqcHun xoopaltllaT ax{i-t),I n ar(r-r),L

x;: xa+ Ar$| Yi: Yi'l tY.
xr:xrI Ltce; y;: t;+ Lyu

xt"- til Lx""; y;: y;.1- Lys
(5)

xt: 44+ Lxtt-1)i y, - ri,1 * a!(r,r1r

Iloc(o,'rbrq Koopal,IHarbl Haqa!'Il,Hoil ToqI(Ir (pnBoii t; I{ 17 o

o6EIqBo rOFl xNla 01 naBl bl\lu Hynlo, 1o 3aAaqa onpP!c!'leu r flpt-
Movro,'rbrr; x ](oopar;a1 ro',.( hpxDo/i no Oopvynr!1 (5) dalr '
rrc&u cBoa rcr K onpeae!'Iellulo nplJpanreHuii (oopAnHar aJrt Bcex

cMex(fi brx rorrex KpnBofi - ti Ir flocneAollarenbHoMy cyrlMnpoBaHtlo
,rfix nprparuetrr'ii.

Kax uaoecruo, rrro6bl onpcaerurb npHpan{ennt DptMoyroJlb-
Itl,lx Koopa].irrar at Ir ag Nexay aByMq roqKaNtu' ao,crarorlHo sHarb
I0DI,I3OHTaILHOe nOJIO)l{eHIIe fi IIanpaB!'IerI]',Ie JI]tHgll, coe,4I',IHtIr)llle

)l TOrrKfi. npnreHuTelrrbrlo r( pacc aTpnBaerloMy.cr''Iyqalo 3To o3Ha-
It0cr. qro arq oflpele"reHuq npfipaulelltir Koop^[Irar Mex(ay aByll'I
cMcxH[,IMI,I ToqxaMu (pyfoBoii I{puBoii HeoilxoAltlto 3llarb ArIllHy
xoDnbr d, cuerhhlFcur'fi c\lexll"l. loqKu Il Fc Palp'l0"leH orllo
ctricnblo ocu X op,.r.rxpr ol! r )fo,r a /nxc. 2). ,

,a,'rrlHa xopaLl d Blt6upaerct B 3aBllc \tocrlr or rpeoyeMo{ ae_

'fllJtr'llocrr{ pa36I,18I(lr, a HarpaBreHst xopA d rer(o ycraHo-Bllr6'

ltrnr acfix'r'lHr, llrhlpr,lbllLlx yc.roB. Hr (^lopbc oflhp3 'Ictl oo"lb'
Ilnt xol!2 D lr !a'1ble xopDbl d (.a luc 2 3lI vrJH paBllbl 6F

tt 20 cobrBercrRetluo) . Hanparlenae nepBoil xopa6l .l - yro'r o01

6v/Lcr piBer' pa-rro../ . o loBltH 'b \ yfnoB. Ha KoroDblo on paro-cs

x{iD^r,r'D H ii, .o .cr, co .:q0-D:3F Kaxlbrii 'oc"lFA}rouun
yt(,Jr a 6y!.r \tc"bure Inerblnluef' Ira BnrPq l.y yf'lr. Ha lroro_

irt,tll oI|npaefct xopla d 1B Dac.\ralp'lBa vo\l cryqae lla yron zpJ'
io ('cr, o,z:oo.- 20. c,, 0, 'lp h 1. n.

ISrro,rne notmno, qro aJli yllpotr\eult BbIqucJIelI i:i BeJuqunbI

x00ji, ,l fi D qeflecoo6pasrro ari6ipatu c ra(fiM pacqeroM, qro6ll
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ytoJr, rra Koropbrfi onupaercr xopAa d (yror 29), yKralHBanct
qe,loe'ificro par B)f.rc. Ha \oTopbrionrpacfcr rop,], D /)ron 8pJ,

I to 1a4aH rorl Ar!t!re xopa d h llt I'anpa3IcHfirM c hp.!'loxHo 86I-
.qucflaTb prtpaureHlr A.r_ r Ay, no.'rriyacr u3tsecrHbtNru coorxo-
IIlEHI'1'M I,I:

A:e{i-t)i:d cos o(t-or; Ayq;-ri;:d sin a1i-'p.

a 3areM onpeAe!'rrrTb nprrMoyroJrbtr6te roopAusarbt Bcex
Boii Ha ocFoBe QopMyfl (5).

,. (6)

TOqeK I(plt-

Prc. 2 CxeMa onpeaere-
Hrr xprMoyfon6Hb'x (o-
opruH2r foqe( ryy.oBot
xpuso! sep* nprpanre-

n,rr (oopaHsar.

OnpeAe,,re re nprMoyror'rbrrbrx KoopAtlrar 1.oqex KpriBofi (Ar8
Aerar'lrrHoil pas6uB(x (pnBofi or xoplhr) qep* fix nprpaqes[t
leJlecoo6Da3Ho no HecKoflr,(!.lM IIDr]quuaM.

1, Ta(oii cnoco6 onpeAe!'reH[q r(oop,qnHar npocr, rlaAexeu, sce-
cropoHHe rcnllTaH ],, [o3ToMy ruupoKo u3BecreH u nplrMeHreM B
reoae3}rll. flpu pa36uB(e xpr'rBbrx npuMeHeHl{e efo Bo3No)Kno B Ta-
KOI4 )ric Br.jre. KaK rr flp|l !pyfx\ Brr4ax reo!p3lrqec|{lrx la6or, ']1o
Becr,Ma noresHo c foqliu 3peHur yHuQu(aquu oTAerbHbrx cxeM 06-
paoorKu reole3Hqecx x ri3MepeHnn,

2. [7p 3aaarlllafi Torrfioc,u onpeae]'reHir npqMoyrongH6lx (o-
opAxHar roqe( Kpr1Boir Bbrqircne ue ux no oop yflaM (5) r.r (6) -npoqeaypa 3Ha'ruTelrbHo npoue, qeM Bbrr[icr''reElre Koopau]raT no
QopMynaM (3) u,rr (4). 3ro o6ycnoBneHo HecKo,'r6(nM[ o6cror:
TerlbcTBaMr,
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Bo-'-pB6t\, rcM.,q.ro s o.HoBHb.x topv).rrx (6) OfirvDDDve.r
HF pa! y. xprBoli /1, - xol,,ql nerarlLHoi parO,lDh,J a 'rieaultn-
na 3Harru'fe,{LHo ]{enLuaq, qcM /i.' rjo BTopbrx, TeM, uro A,lq BLrrrucreUu, npupaqeHfli? (oopAHnar
Ilo QopMynav (6) c raxori xc roqHocrtrro, r{:rK u Bbrquc!,tctru,] Iro,oprvdat na +opvy"rr\r (lt .r.r' t41. .,.rj,...Hy, rp jo|urjernHre.
CXux 4) thUut. B rri) !o,,{"o i.t1er1e1- , t0 cr.11 nep"oro orrroa-
fer'l^ba B. I Bo . rnr qo I rr Fo cl,cD.t.h,ro c rat(oBbtrrt,
BlJl fi..1r (41. Bo cho..t LU ,.{)up. t.t".t-to:I,Jr,.Bh,d vFHl,
ue ?arrljcrl r{p non /r.

n rpprhyx tp.t. ,lto r't r\, I q n/ tct.tfl) oLultx vtroB a pu
ricronr. ob l] ,r\ n {upr).r?r (t) . o, \, n.ro , h c \r.ub-
llrori ro In.t,,ro i.c\r J. J ,hr'r )f10r F, Ir'l B,t.t|c.., Hx) \ ro don-
M)n-.a,f'.(lr /1,. t\'.ltopo o^6 t.o..t-r o .1.

J. B .. ) a- . orxorlh\roc ,Lr,. re.r . i fop\ry,ljt\j t5r (6)Lb rl hIo)-nlLt r {n!rrtt,, . ,\ | 4 louex hp
BoIt or r- tfF r'r, ncnBal tF to o f,-rF. rn nt!1 ,. I.inJHo no.
c"rre.rr, to , oo noTc.b).,ur c ulyF,ti to!, utq. )-.1J. ,r ocp\ \ul,n /.
Yr9!a:la'b Hc..ro...ro I r:, l. I o ,,, r1F. i..ru) r.Ftiaq. , rrl, \np^
o or||ocllt,J.rro ,a t.,I'cr, L eJ).., I r\|l.t.t , onL.t.tht\,oilLt1c \tnLrd 1r'rr roln. or rui r lh.. s x .ln.x \up0. Ir, rr r u. j. qynr. -oan

Hyro nonoBrrlte yrJra, c.rrrrBae]lofo xopaoii , (B paccMaiplriae
MoNl cJryqae Ha 4F). A qro6Lt nepeiTx or oDrrerr itvronlllx vrJroB)lopA d, no!'ryqerrHLrx orHocr.rrc.lr,Ho rrotoii, rperieu,,rernipront r. A. xop! ,, r opneH.rnpyrorUnn yrr,:iv xopa d o.r.lloclrrcnr,rro
TsHfehci, rtclL(rr' t.Fo6\o r'to r:rreA. 11, ,6,16pr",r", ,ll
.i. o 2 trasr tlo yr. i. (r I rB., lro.o xol,no D.

.1-2'

4. BLrq,r.r. " I'n paureHr.r, {^on L Hnr n , c,ron. ,bupvVn {61
,CrHO oLyul c BrlIh . o\touf.tw \tptotUh\,,t f".trru npipaur,lIlxx XooplxrIaT> r,t!'Il1 ro,'rbxo c no]1ot]lt rc vcrupexsuavrrsr] uTa6,r[q rprroHoilerp!rqccxrix 0yfi xtiuit>.

JIUTE
l. fasb r! B H,Xpc!oD

fl nctcrorHBrr rn or \. 11. IIcjDr,.
2 nrnaAPo n. B Par.rnrJ

^tr$croro 
I B.r. lo60

3 Mqrutr H. A Ta6jurbr rrt
pofnx. M., (tlcrLpa), 1971.

L C Ta6ruru rnr pa36lBxtr (DvroDdr
1966
lopoxulr\ 3a(pyrrdrn. Kre', Ij3a Bo

pa36urs (pijBLrx na .Brolo6rrh6'x Ao

P,d"., ,,..,;-, s pclkorierhJo r; soi6,
P.roiiotrroDrnr Ka4enror

25


