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S.R.SHAHAZIZIAN 

ONE-CENTRE BIDIMENSIONAL SPIRAL GEOMETRY 

In this paper it is shown that if one talces the all family 
of logarithmic spirals as a line on the Euclidean plane, where 
the Euclidean line and circumference appear as bowidary case 
and from the large number of plane points one point, a parti­
cular en~ is singled out - this is a point of condensation ~ 

which at the same time belongs to all the lines, then a spiral 
geometry is constructed, where the length and square units for 
the external observer system are variable and they depend on 
both the distance up to the centre of condensation and on their 
po•ition . · In particular, when the existing distance from the 
centr e of condensation t ends to infinity, the spiral geometry 
correspondingly tends to Euclidean one. Generalizing one-centre 
bi di.lllensional spir al geometry , it would be desirable in the fu­
t ure to construc t not only one-centre geometry but also many­
centre spiral geometry, wher e the number or centres will be 
defined from the condi t ions or physical problems . 
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JLm:r rrocTpoeHWI reoMeTIJH"fecKoli MO~eJIR cnl'Ipa.JL<IMH rrpelR,ll;e Boero 

ITOHllJI.R:eTCH OCTpa.R: Heo6xo~OCTn BBe,neimH CHCTeMH BHewHero Ha6.mo­

~aTeJUI (CBJI) ' c ITOMOIIU>RJ KOTOpOM MH IlOJiy'lliM B03MOlKHOCTn H3BHe 

liCC~e.no:saTn CTPOfilIIYDCH reoMeTpliRJ , OCHOBl:lB8.liCn yJRe Ha paHee ~oc­

TaTO~O 3HaKOMoli reoMeTIJHI! EBKJm;rp.. l1Me11, Rcxo.na H3 CDJI, neKo­

TopyRJ R0Hei:my10 MO~em,, rrepecTpoHM ee cor~acno CHc·re1.1e imyTpeH­

nero Ha6~1QIJ:aTeJUI (CBTH), r~e Hcc~e~oBaTenn, 6y.nyi:rn: B rrpocTpaJ1cT ­

Be. ITOCTpOeHHOM :noil reoMeTpHetl . TaKJRe 6y~eT CTpO>!TnCH TeMJ.I lite 

3aKOHa.MH. !1 , ecTeCTBeHHo , 1'.fTO rrpe~cTaBJiemm (CBJO I! (CB~I) 06 

0.D;HOM H TOM JRe rrpooTpaHCTBe KaK Katf8CTBeHHo , TaK li KOJIH'iecTBeH­

HO dy~T pa3JllitIHl:lMH . 

Bo3nMeM eBRnl!~OBy IIJIOCKOCTb li Ha nett ITOCTpOHM HeKOTOpy10 ~yx 

MePHYRJ reoMeTpH1'.fecxyRJ MO,IJ;e~n, B KOTopon B KatfeCTBe rrpRMHX B03b­

MeM ceMeHCTBO ~orapH®Ml!tfeCK.l!X crrn:pa~ett c Harrpa.BJieHHHM>! neHTpaMH. 

IIoKa JRe oy.neM pa6oTan B (CBJI) 

TaKHM o6pa3oM, B KaqecTBe reoMeTplft!eCKKX a~eMeHTOB HMeeM : 

I) MOCKOCTb , 

2) MHOJReCTBO Ilp:flMHX 

3) MHOl!!'.eCTBO TO'IeR , 

4) neHT~HYRJ TOtfKY ~ TOtfRY cry1;re11HH (o6o3HatfH: ~ qepe3 

T0'1Ky 0 ) . 
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UeHTpaJThH.aJI TO'll<a wm TOima crymemm - aTo e,nli!ICTBeHHa.R:, 

oco6a.R: TO'!Ka JII3 Bcero MHOllt6CTBa. TO'l6K, KOTOpa.K O.u;HOBpeMeHHO 

rrplllia,IJ;Jl6l!rn:T BC6M rrpaMHM, T . e . rrpOHSBOJI:bHB.Ji llp!IMB..SI 6epeT Ha.'lB.JlC 

B TO'll<6 0. 11CitJl!O'l6HR6 COCTaBJlf!6T TO.'ll>ICO OKpylKHOCT:b, ;rr.7lH KOTO­

poli TO'!Ka 0 .FlBJ!R6TCR: U6HTPOM. 3TY TO'IKY Ha.30B6M TaIOlte ueHTpoM 

reoMeTplllI. BrroCJte,I(CTBHJII, roBOPff 0 TO'!Ke riJtOCKOCTJII, He 6y;n:eM 

HM6T:b B BH.JrY TO'IKY crymemm:. 

BKpaTue Ha.TIOMF..HM HeKOTOpHe cBolicTBa JiorapJ1I~ecKoli cUHPa­

JlH, KOTOp!lMH BOClIOJl:b3Y6MCR: B ,I(8.JU,H6llill6M. YpaBH6HHe JlOrap~MH­

qecKOli Ctmpa.llH Ha IlJlOCKOCTH B IlOJIJipH!lX KOOp,nli!IaTax HMeeT BHJJ:: 

':f 
R"'j'oq, 2gr' (I) 

r:n:e S' == OM - IlOJIBPHIIB pa.n:HYC' cy- K03cppm.t;HeHT poem ( p:ra:c. I) • 

Kor:n:a ~ > I , rro~aeTcH cnHpa.JI:& rrpa:soro Bpamemm, Kor:n:a llte 

~<I, - JieBoro Bpamemm; ypaBHeirne rrpllI 3TOM 06H'lHO tmilleTCH: 

r:n:e 

R = o e K':f' 
JO ' 

K =~ 2ST 

(2) 

(3 ) 

2K!r a, Hao6opoT, '} : e , r:n:e K = ct~ d , a d.. - yroJ!, coc-

ra.BJieHH!ilfi rro.1IflpHHM pa.,n;HycoM H RacaTeJl:bHOli CB, rrpoxo,n;mneR qepe3 

TO"<!XY A, npzqeM d.. ;rr.71.fI .D,aHHOfi KpllIBO~ Beer.nit OCTaeTC.ff IlOCTOHH-

Hott. HenpepHBHO BP8.l!IM OM B HB.npaBJiemnr, npoTRBonoJiolltHOM Bpame­

HHll Cmrpa.7IH, TO'IBB. M 6y;n:eT Heorpar-rn'leHHO npllIOJIIDr:a.T:bC.ff K TO'!Re 

cry1uemm (Ha llaIUHX pllICyHKaX CITHpa.llh yc.'lOBHO coe,I(JIIHJIIM c TO'IKOH 

G) . Hecr.ioTPff IIB 6ecKoHe'1HHe o6opoT!l, JJ:J!JIIHa :n:yrJII c KOHUa.MJII 

v. r, r; -rpeMHTClI R KOll6'IllOMY rrperreJiy e (;n:oKa3aHO TopH'l6JIJIH). 

R,.. - ' e = "cosd. 
(4) 

M 

a oTpesoK AM 
R.R - RI" 

L = COS d.- . (5 ) 

r;n:e R,.. H R.!l - MHHH pamryc-BeKTopoB T0'1eR M H A. llitorra;n::r, , 

ROTOpaH IlOJJy'laeTCR: B pesyJI:&TaTe o6opoTa OL pa.n;>ryc-BeKTOµ<:i • 

Kor;n:a L , Ha'!HHB.Ji c HeKoTopoli TO'ffi.H M, oecKoHe'1Ho rrpH6JrnJKa­

eTCH R 0 , CTpeMHTCR K KOH6'1HOMY rrpe;n:eJiy 5 H Ha31:lBa.6TCH CeK­

TOPHM:bHOli ITJIOma.I(lJIO . Otta pruma 

i 2. 
S =4RM t~d.. (6' 

_ 1 ( z e 
sl!DE - 4 RJl - Re) t9o. '?) 

ecJtH yroJ! AOB < 2 :i1 

Pa;n:Jllyc KPHBRSHl:l p npmro rroorrop1nrnHaJ.1eR pa;n:eyc-BeKTopy . 

,, 
.P = sin ci.. 

(E) 

IIpm.me 

B Ra'l6CTBe ITPffMOli ITO (CBJO B03:EJM6M Ha IlJIOCROGTH BBe.n.eHHyll 

B ITOJIJipHlDC KOOp.ztIDiaTax JiorapmpMK'l6CK;ylJ crmpa.m,: 

R =.Poe K'f) 

r;n:e K rrpmmMa.eT [ - o0 -:-- + oo J 3Ha'l'.emm. B rrpe.n.eJU,:Hll': ~a.HY:, 

Kor;n:a K = ;t = ' 11].)JIMM 6y;:teT TO'lJIO 6BI<"..JIJII,I(OBOli Tip.FIMOii ' a 

rrp:a K = 0 - eBKJIJII,I(OBoli 01tpymiocn10. Tamm o6ra3oM, KaK eBR.Tm.n.o­

Ba IIpiiMaH, Ta.K H ORpylKHOCT:b, BliCTYITalOT B Ka'!ec:rne npe.n.e.JIDRoro 

CJly'laR Harnero MHOJKeCTBa I!p.F!MllX. 

B IIpOCTPfilICTBe tiepe3 IlpOllI3BOJI:bHyJO TO'lliy 11! MOlKHo npoBecTFI 

!Ip.FIMHe MOll.lHOCT:b!O KOHTll.ffJYWl (pzc.2). 

qepes :n:Be rrpoH3BOJThHHe TO"IK!II A H B Ha WIOCKOCTH 11.0JP:HO IIpO­

( p:~IC. 3). EcJIH A( R1 , f1 ) :a B( Rz, B6CTZ C'l0TH06 '!HCJIO IIpll:MllX 
K'f1 lf2 ), r;n:e R1=foe H 
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Rz = .Poe 
K( 'iz + 29Tn) 



a ~z - '1, = '+' , TO E rt ( ~~) = K ( l/1 + 2 n ST), 

r.ue rt - <rncJio 

ue.Jrue 3Ha'l'eHHJI 

odopoTOB, KOTOpoe npHHHMaeT TOJI:&KO IIOJIODTeJI:&HHt 

( (J, I, 2, 3 ..• ) ; OTC ro,na ,UJlJI /(~ IIOJiy"IllM 

frt(~) 
K. = ' (9) • '+' + 25ini 

T. e. Ka.1.',Il;OMY n COOTBeTCT:syeT CBOe K~ • 

.I\JIR Toro, "!T06H '!epe3 TPH TOl!RH rrpoBeCTH rrpRMyIO, He06XO,UH-

1.10' '!T06H m ,1 eJ10 ~.•eCTO YJlaBHeHHe: 

__ 1_[ frt(~)(~+29TnJ _ ] 
ri a - 2 Sf en ( :~ ) e 

(IO) 

",Ue n 1 u nz. MOI"JT 6HT:& rrpOH3BOJI:&Hl:le ue.ll!le lII1CJ!a (pHC. 3). 

Orc10.ua CJie.nyeT, 'l'TO ,UJlJI JI106HX Tpex TO'!eK Bcer~a HaH,UeTCJI TaKru! 

O,UHa IIp.F!l1la.fI, KOTOpM npoi1,UeT <repe3 rrpe.I(l!apHTeJI:&HO MaJIHe rrpOH3-

BOJl:&HHe oel.nacTn E1 , C. 2 n E3 , nocTpo~HHHe BORpyr TO'!eR A, B 

;~ C llJ!U l!epe3 ,UBe H3 HHX H J1to6y10 Ma.JIYIO e 06.Jia.CT:& Tp8T:&eH TOl!KH. 

J;:eV.CTB"1T8.JI:&HO , flOCKOJII>ey B ypaBHemm (IO) R, I Ra ' R3 •. 4' H e 
3apaHee 1rnBeCTHH, Ha.M ocraeTCJI, YBeJIH'llIBM 'IBCJIO o6opoTOB n, , 

HCll1TU COOTBeTCTBytomee n2 , KOTOpoe 6y.ueT ueJII™ 'l:HCJIOM. l1 TaK 

i\aK TO"l'.Ra c 6y,UeT HB.XO.JJ;ZT:&CJI MelK,IJY .UBYMJI BHTKaMH HJlll Ha BHT­

i:e, TO, yBeJll!"lliBaR l!HCJIO o6opoTOB, KOTOpOe npHBe,UeT K yMeH:&me­

HU!O HMe!OmeroCR paCCTOJI.Hl'Lff MelK,Il;y BHTKaMH , . . H3 8'.i'Oro CJie.uyeT, "ITO 

LJJ.fI npOH 3BOJIJ;HOro c. MOlKHO 6y,n;eT HaM'I'.H TaKOe rt, , l!TO ,n;Ba 

mrT1~, BMeoara11mc B ce6R C, rrpott.uyT "lepes e - o6Jiacn. 

IlapaJIJieJI:oHHe npirM!le 

l1pou 3BOJJ:hHHe .nBe IIP,fIMH e, KOTOpHe He ·HMelOT o6r~eti: TO"l'.RH' Ha3ll­

Ba)OTC.fi rrapaJIJieJ'lbHilMH ITPffMHMH 11.mi: npocTo rrapaJ1Jie.nm.m. Ta.K IW.K .nBe 
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crmpa.1rn He rrepeceKa.10Tc.11, eCJrn rue Ko::i®mn!eHT!l I\ 6y;rryT paBrn1, 

TO ITp!IMa..FI a rrapa.JIJieJrhHB. IIp!IMOR g TOJ!bKO .11'. 9]!11HCTBfHmo B 

TOM CJIYl!ae, ec.mi: Ka= Kg(pHc.4). 

fiapa.7JJieJr:&HHlt rrepeHOC !lp!IMOtt B iJJ!OCROCTH 03Ha lfile'i' 110l:lOpOT 

BOKpyr TOl!KH crymeHHJI. VICK.Jl!Ol!eHHe COCTaBJl.lleT rrpmvlc:R K=D (OH'.­

pylKHOCTJ,), B CJIY<ra.e KOTOp0rl CTPOHTCJI OTJIH'IHB..il: OT npeii'.He:i pa,nv.­

ycoM' HO c TeM JKe ueHTp01\1 0, OKpylKHOCT:b • 

.llBe rrpoE3BOJI:&H!le Herrapa.JI.ireJII>HT:rn rrpHMue Ji!MeIOT c<te'l'Hoc ;.mo­

JKeCTBO TOl!8I< nepece"<JeHID! ( p!i!C. 5). lllCK.Jli!Jl!emi:e COCTaBJIBeT rrpHMarr 

K=O (OitpylKHOCT:b)' c KOTopcif rrpOH3BO.J.i'.:bH8.f! Henapa.JIJ!eJIJ,HaJJ: rrp.'Il.la.F 

nepeceKaerc.11 B o;n:Hott TO"l'.Ke (pzc.5) . 

Jiy'! li 0Tpe30l': 

OrpaHH'!e1:uiy10 c O.l(Ho11: cTop.:rnu T!PffMYIO Ha30BeM .JTYl!OM H..llv. rro­

JryrrpHMoi1: ( p11c. 6a) a , t:i , c , d - ,rryl!H, a orp:um<rnB8.R:ilUie r o­

'!KH - COOTBeTCTBeHHO BCplIDUill. llacT:& ITpRMOH' orpanwrnHHoti c ;:;:Fy. 

cropoH , Ha3oBeM oTpe mwr.1 11 060 3Ha-:rn:M <rep es AB, r.ue A JI B - nep­

llIRHll (pHc. 66). Ol!eBH.nIIO, '!'rO cor;racHo (CBJf) Ha o.n;Hofi n '!'O:' 

JKe llp!IMOH He,T ,UByx, B eBKmmoBOM C~!HCJ!e, IWHT'pyeHTHlE OT!!OCll ­

TeJI.bHO .upyr .up~1ra 0Tpe3KOB. Orpe3KH MOryT ~eT:b o.nay .n:rrmy. HO 

He ClllT:& ItoHrpyeHTHblMH }I3-·3a µ13..'Ul'.'!!-ilE pa,nuy •)OB K]'!ffi"13Hl:l. ~1c­

K.1llO'!eHHe OOCTaBJI.HlOT IIpR:Ml:le i\=C l'. l~= = 00 • 0Tpe30K AH T er!i 60.Jiee 

He KOHrpyeHTeH BA, T. e. ,Ili9.JKe nepeBopa'mBa<r oTpe30!t, OH He coB­

rra.uaeT caM c coooM: - ROHU!l oTpe3RE. ne o.nHo3Hal!lfil. 

11epes ,JUie TO'IKH MOJKHO rrponec'!'II! c~reTHue '!HCJIJ nonapm1x or­

pe3ROB c pa3JIH'llil:lMH JIBHeHHHMl'l pa3Mep::LV11!. mu1p11r.•ep , Ha pi:c. 3 

:i:epe3 TOl!KH A( R, ' ':f, ) H B( R2 • 'i2 ) :rpoBe.neHil ,n;Ba 0Tpe3l:a, 

a,11 JIHHel11iae .n.JDlm1 E pa.B1rn 
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e, = 
R?. - R1 

( 
<p+25in·) cos a'l.ct8 E ' 
fo R, 

(II) 

r;n;e '+1 = :f 2 - If, • a n~ - "lHCJIO o6opoToB. TaRoe MHOJKeCTBO 0Tpe3-

KOB c O,nHOii CTOPOHH 6y;n;eT orpaIUI'IeHO caMHM KOPOTKIIlJ 0Tpe3KOM, 

CJIY'Ia!t n = C • .II.irmr.Y oTpe3Ka Ha30BeM paccTomrneM MelK,IIY KpaliHH­

MH TO'!ItaMl'l ( ROHIJaMH) ' ecJH'I '!l':C.JIO o6opoTOB paBHO n 

feoMe TpllIO, CTp0.ffilzyIOCR B JIOKB.Jll>HOH "!a.CTR II.!!OCKOCTH, B RO­

TOpOM Oy.nyT Jl!CITOJ!b30Ba.Hhl KpaT"!fllil.lllie 0Tpe3KH (o6opoT ~ = 0),Mhl 

Ha30BeM reoMeTp:aefi HaHKpaT'lallllrn:X pacCTORHRH. 

reoMeTpH'leCKHe ~Hryphl 

reoMeTpl'l'IeCKHe ~Hryphl pa3;n;eJrnM Ha .n:Ba THITa: 

I. UeHTpaJ!bHHe reoMeTpH'leCIUie q;nryphl, KOTOpHe co;n;epJKaT B 

cede TO'!KY cry~eHIDI. 

2. HeueHTpa.m,Hlle reoMeTpHtiecKHe qmrypH, ROTopirn He co.nep­

;:;a'.:' ·.'O'IKY cryu1emrn. 

UeHTpaJ!bHIDi yroJI 

YroJI, coc TaBJieHHhlM .U:SYMR rrapMJieJIRMH A PI B, na soBeM ueHT-

pB.11bH!:l:.1 ( p:;w • '7a ) • 

h :oJI , coc mn..r1emru!i pa.llay c - BeR70par,m, rrpoxo,ll;.lilllliW "!ep ez Bep-

t:m:Hbf oTpe3R1l , Ha3 0PE:: orropHilM yrJioM. !Ia. pHc. 6 C'\ ':f - orrop1ru~l 

YI'O!! C ;JJ • 

.,,, ~ r ·ep:FlC'rh :l T:'. ·: m:::-c:: yr.i:oB 6y;ueT onpe.ri:eJ!.F!TbCff I'.3B8CTi IH'M 

E'l. '.: c :10C0 <~01." , rr o:rn::i;~ :"'CJ.: ( lCOI'.ll8. rrp.n; ;a;i: npl! IIOEOpOTe COBrra:n:ae 'J' 

cam c codot: ) rrpIDIBi.•ac:: paBHHM 36U r paeyca1 .. ; . 

(, 

HeueHT[altbH!:lfi yroJI 

IlocTpoemzyIO B!rxowru.wrMH H3 o;n;Ho:ii H TOM JKe TO'Il(.M .7I'J'48''.'H ifm­

rypy Ha30BeM HeueHTpMbHHM yrJIOM HJG... rrpoCTO yrJIOM (pac.b). 

Jiyi:rn: 6ylI:fT CTOpoHa.MR yrJia, a TOTW.a - Bep!lll'lHOt1. Ta.K, c rroMOW>!O 

rrepecetieHID! .I(ByX rrpOH3BOJ!bHH'X rrpm.mx MOl!tHO IIOCTpm!Tn 'tfeTHpe 

yr.Jia cl . , J' , 0 , Y ( pl'lC. 9a). ,UBa. yrJ!a, IHfleKl.lt;HX O.IJ:HY 06tcyl0 

CTOPOHY' Ha30BeM CMelitBblMH yrJ!aMR: L d.. CMelKeH c L J3 • Ec.m ;n;Be 

CTOpmrn yrJl.a .ireJKaT Ha o;n;Holl rrpRMoll I TO TaKOfi yroJI HH30BeM pa3-

BepeyThlM, aero aHa'tfeHrre 6y;n;eT paBHO 180°. 

ld- + Lf3: Lf3 + L''( =Lo+ L v = Lv + Ld = 180° (pac. 9a) 

L d. + LJ3 = L o ; Ld. = Lo - Lf3 ( pnc. 96 ) 

IlOF.RTHe 3Ha"!eHIIB yrJ!a orrpe,v;eJIJl!M CJl8.lJ:Y!O~M o6pa30M: ITOCKOJ!b­

KY yroJI d. , cocTaBJieHHhlli P8JU!YC-BeKTopoM H KacaTeJibHOfi, rrpo­

xo.nmnen qepe3 rrpOH3BOJibHYIO TO'Ilcy J!Orap:mpMnti:eCKOli Clllipa..l!H I .n:.ID1 

,naHHon CimpaJll'l BCer,na O,i:IHH H TOT JKe ll oOyCJIOBJ!eH K=ct3cl , r;n;e 

K - B ypaBHeHHH J1orapHq1M1.P:recRo~ crmpa.Jrn Ko aj$nl;l'IeHT, orrpe;I(8JIB­

Kll1l'!!! CID'IpaJ!b, a pa.D:HyC-BeKTOp <fla.KTR'teCR.H K= oc:> , T.e. Clllip:l.Jlb , 

~";n;e d,, =O, TO Ld. H 6y;n;eT 3lID'IeHReM yrJ!a. B ,lt&1bHell rneM BMeC­

•.ro ITPfIMOll ( cITHpaJIH) c Koajqm.zyieHTOM K MOJ!\HO TaKJKe I'OBODWJ'b 0 

rrpHMOK c yrJ1or.1 d. , Harrpll!Mep, Ha p~c. IO - rrp;Th1M 60°, OKpYJ!UIOCTb 

- 9G0
, a pa,nnyc-BeJ<Top (eBKJIH.llOBa ITPfil&JJI) - rrp.IWeR HyJ!eBOro 

rpa,nyca K T . J.J: . 

V!TaR, JlOOM 1,p.fIM8.Jl CO)leplKP!'r B cede rrpeJK,ne Bcero ITOMTJl!e yr­

~a , ROTopHn Bhl.JlBJI.ffeTcR rrpM rrepece"!elllirr c ,I:ijlyroll rrpi:rMo~ , Harrpv.­

Mep , p.l'Ic.96: rrpmnrn Cl 'g ' c - CITJ'f!l8.IIH COOTBeTCTBY!OO.!HX rpa.ny-
0 0 

COB f, , }'\ , 
0 

.u 
I 3 

:1 



Ld = f: + f~· = a7.ct9 K1 + a'tc t~ Kz. 

0 0 t Lo= f, + .t;, = a7.c lg 1<1 + a'l.c 9 K3 (I2) 

0 0 t 
LJ3 = J; - ~ = a<.c 9 K3 - aict~ Ke. 

BpamaTh rrp.ffMY'to BOKpyr HeKoTopott TO'IKK M osHa'laeT rrepe-

MemaT:b rrpRMYIO TaR, '!T06bl Bee TO'Ilm' COCTaBJI.fll!Jltlle 3Ty IIpHMylD, 

rrep e!.16m3..JlliC:b ITO HeKOTOp0MY 38.KOHY. KpoMe O,JJ.HOH TO'!KJII M, KO­

TOpa.fl H 6y~eT TO'!ROR BpameHH.ff. O'!eBH,JJ.HO, 'ITO ITOBOPOT I!p.fIMOH 

( rrycn,, narrpID.1ep. 3TO I!p.IIMaff c:J., 
0 

) BORpy.r Ra.KOii:-Jll'I60 TO'!RH M 

Jill yro~ ~o 03Ha~aeT: '!epe3 TO'!RY M I!pOBeCTH RaKYIO-TO HOBY!O , 
cmmaJih o0

(rrpmty!O), r.ne a=r:i.+p (pnc.2). 

ITo aHa.nornH a.RCHOM ;i:;.JTJr OTpe3RO:r. B eBKJIB,I(OBott reoMeTp:im B 

Hamei1 reo:.1eTp:1n1 6y.ne'I' :sec:EiMa. u;eJiecoo6pasHo nBec•.rn WI.Fi yrJia TaK­

Re aKCHOM!l ITOJ"J.HOTH lI ld3Mepemm .. 

li.KcHor.m H3MepeHHR rum aRCHOMa ApXi!:Me.u.a ,nJ!.fl yrm: 

ITycTii .rr,aHH yrJIH L BMA H L CM2l , c rroMomnto Beprumrbl M 

II .iry'fa MA MOJKHO IIOCTpoHTI:. ItoHe"llioe 'IlICJIO CMelKHHX yr JI OB. pall-

HOe yrJzy L CM!n (AMA 1 , A 2 MA. 3 , A3 M-!i. 4 ••• , An_ 1 lv1An ) TaR, 

tfTO :rrytr Blv: Olta.lKeTCJI BHYTPH yrJia LAnWL4.n- 1 (pnc.II). 

AKcHOMa rro.iIROTH ;a;71J:{ yr.ira: 

IlyCT:b .rr,aHO CieCIWH6'IROe KOJIII'!6CTBO ~'l'JIOB c Bepnnmoit M ( t,A, 

MB1 • LAi r1IBa···· · LAn iv!Bn) 'r.ue 1'.alii,l:l;llli IIOCJie,mrKJIµlli Ha-

XO,nHTCI! BHy'l'PllI rrpe,IUl,nyu1ero. M ;rviiI 3aAaHHOl'O I!pOH3B0.1ll>HOro yrJW. 

Ha.fi~eTC.fl TaROe n. • 'I.TO L An MBn 6y.neT MeHI:.IIJe ero, TO cy-

meCTEyeT Ta.Raff ITPffMaR: MX:, KOTOpa.R rrpoii:;neT 'i6pe3 Bee 3TlI yrJibl 

LA~ MB.1 , L.Az. MB 2 ••• LAn MBn ... (p>rc.I2). 

Umrrpa.;1IiH.1It! Tpey:-o.;rr,mm 

UeHTpa.JIDHl:ll'1 Tpeyrom.HVL!< cTpOHTC.fl ;rn ~yx rrapa.JIJieJieii: M 

I(j 

rrepeceKa.!Oll1ett ID: IIPf!MOtt (pzc .7) K1= K 2f K3 , T . e . L.J3 = L 0 -
Lct, + L J3 = rso0 • l1TaK, Cy;v!M8. JielKalllHX B OCHOBamm u;eHTpaJIHIOro 

TpeyrOJI:bHHKa CMeJKHHX yrJIOB BCer.u,a paima IbOO, a 'f ( 0-360) O. 

Kor.na K1 = K2= -K 3 ~a + g = c, T.e. cyMMa JJ.BYX cTopcrn paBHa 

TpeTiieiL Kor.na K1 = K 2= -K3 = I, TO Lei.= LJ3 = 90°. l1HTepecHo 

OTMeTHTii, 'ITO OTHOilleHMR: CTOpoH u;eHTpaJI:bHoro TpeyrOJIIiHHKd. 33.BH· 

cm TOJlbKO OT yrJia 'f JI[ He 3aBHC.fIT OT paCCTO.fIHH.fl R . 

Mmr•, g I(, K3 

C =!(Cf)= ( 1- e -'f K,+K3) COS df 
cos oz 

Q -'f K1 K3 

c= F(Cf') = e K1+K3 
(IJ) 

a K, Kz 
- :: G('!) =( e-'fl<,+1<2._) co5 0, 
G 1 cos oz 

llI Kor.ua K1= K2= -K3 , TO f(lf)+ F('f)= I. 

Heu;eHTpa.iihHIDl TpeyrM:blIID< 

cr>Rrypy ABC, IIOJiy'!eHey!I) nyTeM rrepece ·-reHH.fl Tpex rrp.<IMhr >:: K oC. , 

Kp , I\ 0 , Ror.ua Ka.JK.n;rui: 1!!3 HHX rrepeceKa.eT ,!(Be ;)CTa.JihHHe . Ha3o ­

BeM Heu;eHTµ:iJI:bHHM Tpeyr oJIIiHHKOM li.JI.liI I!pOCTO TpeyrOfilffiffiOl .1 

(puc . I3) . AB, BC R CA 6y.ne·r c TopoHaMH Tpeyro.Jl bHHita, a A, .3 

i C - B epillllIH8.MI'! • 

CJMMa BHyTpemmx yrJIOB rrp01!3BOJI:bHOl'O He~eHTpa.JThHOro Tpey­

'OJI:bHRKa paBHa I6a°. 

L1= 0-,p; L2=1so
0

-(ri.+O)~ L3tci.+J3 

L 1 + L2 + L3:: o-.P + 180 -·<i.- 0 +ri. + J3 = 180 ° 

EC.JIB O.I(HH RS yrJIOB "rpeyroJIIimma paBeH 9cP (B ,naHHoM c;ryqae 

Ha pl!Ic. I3 Ld. + Lft = 90°) , ·To Ta.Ro~ TpeyrOJI:bHID< Ha3imae·.rcsr 
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IIpiIMOyrOJihlUIM. Ec.Jm lite Bee yrJ!li B TpeyrOJil>ImKe pa:eHh! .u;pyr .u;py­

ry, TO TaKOH TpeyroJlbmm Ha3eBeM npaB:WZLHHM. 

l!eTh!pexyro.m,mnc 

reoMeTpli'leCKylO qllirypy, JIIMe!OteyD 'l:eTh!pe eTOJ>OHl:l, '10Th!pe Bep­

IlllIHll, "tleTb!J>e yrJia, .Ha30Ber.1 'leTIIpexyro.m,mncoM. 1IeTh!pexyrOJI:&HlUOI 

Ol:IBa.IOT: 

I. lipmv1oyroJIM!He, xor.rr.a K1 = K z llI K3 = K4 ==> a II g j d II c 

llI Lrl..=Lp=Lv=Lo=90°. (pl'IC.I4a;O,B). 

CyMMB. BHYTJ>eHHlllx yrJIOB rrpolll3BOJihHoro 'l:eTHpexyro;n,mma paB­

Ha IIOJ!HOMY yrJiy 360° ' TaK FaK rrpOlll3BOJI:DHH!t 'l:0Th!pexyroJihHHK 

MOlitHO pas.u;e.JmT:E. Ha ,JtBa TpeyronIDIRa. 

2. Ilapa.JIJieJIOrpa.MM, Kor.u;a (K,= Kt .;, (K3= KJ PI df j3 f 90° 

ct lltij cl.lie PI ct-ltc; d../tti • (pHe.I4 r) 

3. Tparrerurn, xor.u;a K1= Kz~ K3 f, K4 , T.e. ct llS-trc-Jrd 

(plllc.I4, .u;.e). 

lTpaBWihHh!e MHoroyro;n,HJIIIW 

B eBKJIFI.u;OBOM reoMeTpl'IR MHOroyro.m,HHK, HMeiaqmi O.n;liHaKOB~e 

CTOJ>OH!il llI paBlil:le yrJil:l, .Ha3h!BaeTC!I IIpa.BHJlbH!IM wm p:!.BHOCTOPOH­

HHM . IlOCROJl:&Ky B HameM CJiyl!ae paBeHCTEO 0Tpe3ROB e~e He Bh!HCHe­

HO H He orrpe.u;eJieHo , TeM 60Jiee, '!:TO corJiacHo CBJI Ha o,Wto:t\ PI 

TO:t\ lite rrpm.m:t\ HeT .U:BYX RO!Il'pyeHTH!lJC 0Tpe3KOB, TO ;rI,JIR IIOCTpoe­

HRff ITpaBH.lt&HOro MHOroyrOJihHJIIKa ITO aHaJiory eBRJIH,ItOBOll reoMeTp!IIP. 

BOCIIOJibayeMCJI TOJlhRO paBeHC TBOM yrJIOB H CBO:tlCTBaMH .u;HarOHa.liett. 

TaRRM oopasoM, rrpa.BHJII>HHM Ha30BeTCH TaKOH MHoroyroJil:.HHK, 

'!:!.PI BHyTpemme yrJil:l 6yrryT paB!lli .u;pyr 'IJ.PYI'Y , a .u;HaroHa..JIH, coe­

.rxmrmomHe rrponmoJiel!'.aI:ll'!e yr.rill, 6yrryT .u;eJIHT:b m<. rrorroJiaM, ecmr 

I2 

traeJIO yrJIOB 'l:0THOe. a ,nPiaroHaJ!I> t .u;eJ1.f!llii.II yrOJI IIOIIOJia.M t rrep­

II0H,Il;illCY Jll1PHa npoT:HBOJieir.ame~ eTopoHe, ee.mr '!ZeJlo yrJIOB He'l:eTHOe. 

Bee 6J1IceeKTpJ1Ieh! .u;OJll!tHh! rrepeeeRB.ThCH B O.u;HO:li TO'l:Ke. 

HexoTopHe npaBllIJlbHHe MHoroyro.m,HHKI!:: 

a) npaBMhHW TpeyrOJII>Hmt (pKe.I5), 

6) ITpaBMbHh!it 'l:eTh!pexyrOJihIDll< Mli KBa.u;paT (pllle.I6), 

B) npaBWll>mm II.liTeyro.m,mnt (pllle .17), 

r) npaBMhHHil: meeTRyrOJII:JmK (Jme.I8), 

.u;) npaBMbHh!li .D;BeHa.imaT:eyroJibl:!lIB (pllie.19) 

He~eHTpaJihHrut oKpylltHoeTh 

OKpylltHOeThlO Ha3HBaeTCJI Ta.KOH rrpaBJIIJlhHh!:li MHOroyrOJ1MIHK, i:mc­

JIO CTOpOH KOTOpOrO, a TaKllte yrJIOB CTpeMllITClI K OeCKOHScIHOCTli. 

UeHTPOM OKPYlltHOCTH 6y.u;eT TO'l:Ka rrepece'leHJIIJI 6J1IcceKTpJ1Ic yrJIOB, 

Ha J>llIC. 19 TO'ffia M. IToeKOJihKY BeprllHHbl MHOroyrOJlbH!rna 6yrzyT pac­

IIOJ10llt6Hll Ha OKJ>YlltHOCTJII, TO Ka~M .I(lliarOHaJ!I>, .u;eJIR($,.f! yr OJI rro­

IIOJiaM, llI 6y.u;eT ,D;liaMeTpoM .Hame:li OKpylltHoeTlll, a paecTomme OT Bep­

lllIDill 6J1IeeeRTpHeh! .u;o TO'l!KI'! rrepecetieHHJI M 6y.u;eT pa.u;RYCOM oKpylK­

HOeTlll. 3.u;ech oco6eHHo 6pocaeTCJI B rJiasa TOT qirucT, '!:TO, eorJiacHo 

CBJI, pa.u;eye11 Hamett OKPYlltHOeTJII mrnefmo He paBirn .u;pyr .n;pyry PI 

.u;allte 6oJiee Toro, llI BJII.D;OM OTJ1JII'l:a10TCJI .u;pyr OT .u;pyra, TaK KaK 

OHJII C'rpOJITC.f! Bp8.!JleHHeM rrp.lIMh!X BORpyr TO'lltlll M, T. e. pa.3llliMH 

CIIHpa.JlffMH. }'! .u;ocTaTO'l:HO ecTecTBeHHO 6y.u;eT SBy'IaT:b, ec.JIH Mll 3TY 

ORpyJKHOCTh rrpHMeM .u;M CBJI sa e.u;HHH'IHyRJ, T.e. Bee pa;IJ;HYC!l .wm 
BHJ'TpeHHero HaOJITO.rr,a.TeJIR 6yrzyT paBFill .u;pyr JJJJYI'Y PI HMeT:b e,WUIH'i­

Hy!O .u;.1!llley. TaRllIM o6pa.30M, c TO'l:Kli spe mi:R CBJ-I, B Hallie~; reoMeT­

pllilll e.u;HHlllu,a .u;Jrn:Hll dy.IJ:eT rrep e~1e1rno.il KaK .mrnetlno , TaK u Bld.u;vr ·, 

H dy;:i:eT 3aBHC8Tb KaK OT m.leKl!\erocJI paCCTOHll:L'l .no '.:\l t{lC: c :;.-::c':; :.::' 



TaK H OT yr~. o<5pa30BaHHoro rrpH IlpOXOl!!,ll;8HID1 IlpR:MOH HYJieBoro 

nopR,IU<a '!epea ToTmy crymeHH.Fr H TO'!KY M ( L .AM B = ,fa ) , T. e. 

OT noJioJKeHIDi. l1 Oy,D;eT orrpe,D;e.JlffT:bC.Fr CJI8.D:YIOillliM Bhlpa.JKe:HHeM: 

ffo = 
Ro [1-(i)COSfo] 

coSj3 
(I4) 

HeKoTopue cBOMCTBa reoMeTpH'!eCKHX ~lll'YP 

,!l,Jm rrpOH3BOJ!1>HOro napa.J!J!eJ!orpa.MMa, B COOTB8TCTBRR c rrpa­

BMOM ueHTpa.!l:woro TpeyrOJU,HHita. o.n;Ha CTOpoHa rrocpe,D;CTBOM CBO­

efi rrpOTHBOilOJ!OlKHOH CTOpOHI:l H pa.CCTOJil!H.Fl e OT U8HTpa crymeHH.Fr 

Br:lpa3!1TCJI Ta.R (PHO. 2) : 

g g' -e= e+a =GC'f) =';">f; ' =g(1+ ~), (I5) 

a a' ·-r;- =- T+T = G l 'i) ==? a' j: a ( 1 + ~ ) , ( I6) 

H "I'aI<: KaK 

TO 

_J_ _ (R3 -R,)coscl _ (..& -i) ~os<::l 
E - cos~· R2. - R, cosJ3' 

g' 
e+a = 

(Ra- R4) r.osc( = (_&_ -i) co5cl 
COSJ3. R4 R4 COSJ3 ' 

~--~- ? R, Ra= R3R4 ' 
R1 - R4 

i;or l(&. i K1 I "' \Ki\"" 1 >c.l = J3" 45~, TO B c;zyi:rae 

g'=g(it· ~) u a'=a(t+f-) 

B c.1yqae :Ke KBa.lJ:PaTa , Ta.K RB.K 
' g• a =:!~) ==':> a. = 

I ( . Q) a =a 1 + T 

I4 

(I7) 

IIpffii!oyroJil>Hl!Ra 

(I8) 

TO 

(I9) 

PacCMOTpHM npm.myroJII:.HHK .flreI/J (pvrc. 2 [) • BeplllKHll KOTOporo 

coe,rorneHH ITPffMT:IMR B~ H AC. A a, a' H g, g ' - cTopoH!l, C vr d -

- ;ItKarOH.a.Jm, KOTOplle RBJilIIOTCJI CITHpa.lifIMI!: COOTBeTCTBYDUIDC yrJ!OB, 

I o p pl o o cl o 
TaK a, a - Cmip;ut:b d. , o , o - J3 , C - '( H - J" , a R, , 

R 2 , R 3 , R 4 - Pa,nl'IYC-BeKTOP!l cooTBecTBYmmx Bepunrn. 

M TaK KaK 
R -R, a = 3 y.. R 3 - R, = o cosoe. 
cos ct 

6'= R2.-R3 ~Ra- R3=g'cosp 
COSJ3 

c = Ra - R, ==? Rz - R1 = c cos0 cosr 

TO ;rI.JIJI IIpOH3BOJ!1>HOro TpeyrOJ!])ffil:Ra AR:: 

ccos;r = a.cosd. + S'cos.J3 

c =os0 = a. ' coso<- + gcosJ3 

(a.Ha.nor lliriiaropa) 

(20) 

(2I) 

I\or,I(a A1JCB - npJIMoyroJil>mm Lr:i. + L J3 ~ 9G0 =T" cosci =sin .P, 

TO ,IT.JIB rrp.m.wyroJU,HOro TpeyrOJ!:bHHKa 

c cos0 = a coscl + g 'sLn~ ( 2;~ ) 

c COSQ' = qs~np + ~· CDSfo (23 ) 

dcOSf" = !)cos.13 - 0. CO$cl ( ,- ; ) 

d cOSJ-' = g'cosfo - o ' cosol 

B cJryTrae rrna,n:pa.Ta, KOr,ll;a cf.. + fl - ·O· 0 
- • .1 1..1 1+r 1

\ .

0
, n1\1ee:: 



j3 + ( = 45° C COS '(= Je ( COSfo + S~nj3) 

r= 45"-fo 

o . r:: r ( sin ft ) '( COS/3 )il 1-4 = 45 +fa c = v2 let COSJ3 +sinj3 + g COSll+ einp IJ 

KBa,zij>aT 

(26) 

IlpoK3BOJ!&mdt npswoyroJt&mrK Ha30BeM ICBa,!ij)aTOM, eCJm ,ItmI'OHa­

JIK Oy'JJYT .ne.mT:& COOTBeTCTByDill!e yrJJB IIOIIOJJa.M. 

ltJm IIOCTPoeHli'UI KBa,lij;)ElTa (pzc.2I) CHa"Ia.na npoBe,neM B3aHMHO 

nepneH,JJ;mcyJI.R:pH!le rqmM!le a K g , T. e. c:J. + J3 = 90° . Bos:&MeM Ha 

JipRMOlt g K3 T011RH AO = R1 , oTpesox AB, a OB= R3 K, nocKOJI:&-

KY L..2>8.R = 450. npoBe,IteM qepe3 TO'lley" B Iijlln(Vl!l K = ct9 t' ' 
r.ne }J. = r:i -t 45°, Tor.na IIPfiMSJl d nepece'!eT. ct B TO'IKe 2l 

R lIOJiyi:reHllHit 0Tpe30K .i/J.R 6y,neT .DJ?yrolt CTOpoHolt KBa.l{PaTa. 

3a.TeM 'Iepes TO'IRY £J BOsBe,neM nepneH,ItKicy'J.llII> a , a <repes TO"I­

KY B - nepneH,1t111KyMp g, • KOTOpHe nepecexyTCll B TO'!Re c. IIo.ny­

"IeHirylO qu,Irypy !002' Ba30BeM KBa,IijlaTOM. HaM OCTaeTCJi ,ItOKa3aTJ:., 

"ITO rrpo::ae.neHHaa "lepes TO'llIGI C R A npm.e.a c TaRllte oKallteTca 

,ne,nmneii yroJl IIOlIOJJaM, T.e. '(·::: 45°-ol. _· 

.UoKaaaTeJll>cTBo: ~eeM R_, , -Ra'·, <:Jl ·: , _ ·d..+ . .J3 =:: 90° K 

JA = r:i +. 45°. Ha,n;o .noRB.';:ian, ~T~ · 0 ~i+s··~d ~ _ · . , 

R" t R.3 t · R3 · . - · . · en R, = c 9J3 ·1f1 ; en R, = C 8d"IJ2 \ ·fn. R4 = ct9 f-l ('5'1 +!fa) 

( en.R4 - enR1 ='-ct9p·1f1 I ' .. · . . - . . . . Ra 
<e _ e _ fnR3,...fn_R4=ct9 'f2 -:-ct9p1.f1 = fn R'i; 
l n Ra nRz.- ct~d·<f< .· . _ . 

ct3<i. · tj'2 - t9_p ~' = ct~ fA ( lf1 + 1fz) If~ = tad en...&.. . · a R1 

(j'a l ct~ci - ct~ f) = Cf1 ( ct~ ~- + ct~p) 

r6 

R ctgd. - c~t" R.s) ctsc(.-cti (<A.+45) _ 
<f1 =t~cL. (en R: )· ct9 t" + ctsJ! =(en R1 tscL ctg(ct+ 45) + tid. -

- R3, (1+tg2c£.) - _& ==-+ - .E!, - en R1 (1+ tn2.£\ - En Rt 'f, - en R1 

:e: IIOCltOJI:&KY WIR: napai.Jre.torpaMMa HMeeM, 11'1'0 

Ra·R4 
R, · Rt = Rl · R4 ===;> Ri. = -r,-

TO 

Ra t Ra fn R't ;: c 8o£ IJ'1 = En ~ = 'f1 ====!!;> lf't ;: t9ct · '5'1 
Ra 

Rt. en R, 
fn ~ = ct9 ((IJ'1 -4'1)~c~0 ;: If. {i - to.C.) ...,,,..fn R1t =tr '!1 + fnR1 

il IIOCKOJ!&KY 

Ri R3 • R4 
En. R, =en.~ = en Ra+ fnR~ - fn R1 - fnR1 -

Ra =en R, + ~d.·lf, = 'f1 (1 + tgo<..) 

C~(: 
1 + tgcL = cosd- + s~nd. _ '12 cos (45-.C.) 
1 - tgd. coscL - si.nd. - ,ff si.n (45 -<i) = c~ ( 45-ol) ~ 

ll = 45" - cL 

HTa.K , .noxasaao, 'ITO 0 =45°-ci 

Teopew .Uesapra 

F.cJm .ItBB. Tpeyl'OJ!bmma pBCIIOJlOZeHH Ha JJJIOCROCTH TaRllM o6pa­

SOM , 'llTO n:pm.me , coe~e coOTB8TCTBy1Qte :aepmmm, .napa.1-

Jlem.HH 1f.I11r 'JIJ11T!1 ltlnt IIepecexamca B OJtBOI TO'llRe, JI eCJIJI Jt88 

COOTBeTCTB,ylllllle CTOpoBH IIOJJapBO IIS.pa.ltllem.HH 1f.P1r ]WYcy , TO JI 

TpeTlJI napa cTOpoa TEUme dyJteT Dal8JLlleJU.lHS. mr 'JIJ11T!1 (J.llllc. 22) . 

I? 



~eHCTBHTe.Jll>HO, B Tpeyro.Jll>HHRe 

e R .. - K 1.9 • e Ra - K Ill nR,- ,;;i,, n~- aTz:) 

a ,IJ;J.IJ'I TpeyrOJibID!Ra c:i' 15 I c I 

o P, 
't.n T, = K, ':P1 

c .n;pyroit cToporm 

e p3 _ K 111 • 
n fi - fTt, J 

e Ra 
n Rz = Ka '+12 - K1 ':f1 

o 1'lcy.n;a CJie.nye T , '!To 

R3 e .J'3 
En. R; = n. Tz 

TaruiM o6paaoM, 

a.8c mneeM: 

£n :: '= l<3(':P,+%_) 

fn ~ = K4 ( Y', + '+'z), 

en"k=K2% 

K3 (':f1 + lfJa) = K4( I;?,+ '+12) 

'lO'CR K = K4. ·- '"- 3 

IIJioma.n;H reoMeTpHi:recrurx qmryp 

Bocno.Jll>30BaBI!lHC:o BHpa1Ke:1meM .n;M H3Mepemm ceRTOPRaJI:OHHX 

IlJIO~eli (6,7), ,Il;OCTaTO'IHO JierRO MOJKHO IlOC'lMTaTb c TO'!Rli apel:UIR 

CBJI nJioma,.n;:b npoR3BOJ!:&Hoil reoMeTpR'!eCROll iplrryphl. HanpH!Vlep, 

rrJ1oma.n;:o ~eueHTPaJ!bHoro Tpeyro.Jll>Innta paBHa: 

SRBC = 51 + S2 - S3 ' 
r.n;e S, - ceitTOpHa.JibHaR IIJI011'3.,ll;b OTpeaRa g , Se - OTPe3Ra a. , 

a 53 - oTpeaRa C . 

l l TaR, ITJioma.n;:o rrpOH3BO.JThHOro TpeyroJibHKKa paBHa (pHc . 23) 

1 r2 ~ 2 ] 
sRBc =TL R3 (t~d. + t~p)- RaC~p+t~ 0)- R, (t§ 0 - t 9ct) (27) 

: ~,1oma;:rr, rrpon3EOJ1I, J ! o~ ·o '!8Tblpe-:yroJibHIIRa ADC.'D (pll:C. 24) pa.BHa 

S = ~ [ (R~ - R~)t~ t-' + ( R~ - R~) t~ 0 -(R~ -R~)t~p - (R24- R~)tBd. J ( 28 ) 

l b 

B CJJy'!ae IIapaJIJ!eJ!OrpaMMa o(. .. f" H J3 - ( 

S = f ~R2 -R,)'- ( R4 - R3)2
]( t$Jd + igP)j (29) 

HJ!ll: TO lite CaMOe 

S = t [(ctcosci + g'si.n«f- ( IJsi.nci-acoS<i)2] ( ~d + tgp), 

B CJJytiae npm.1oyro.Jll>IDIRa, Ror.n;a ci + j3 =90° 

S = t{ (acosd + g'si.nd/ -(t;sind.-a ccsa.)2]( cos~. sina.), (30) 

B CJJytiae rrapaJIJieJiorpaMMa 

g a) S= a·B(1+ 2L)(1+ ze sin(oC+J3), 

B CJJy't!ae IIpm.1oyro.Jll>Hll:Ra 

s = a· g ( 1 + ;L ) ( 1 + ~e) 

B c;rytiae RBa,D;paTa, Ror.n;a K = 1 ==> L"' E u a= o 

S= ai (1 + ~ )'~ HJ!ll: S = ( a~a'y 

.n;JIR rrpOH3BO.Jll>HOro RBa,llJ>aTa 

c' - dz. J 
S=*[(c

2
+d

2
)+ 2cosj3· s~ri~ ' 

r.n;e c 

H Ror.na 

H d. - ,ItHaroEa.Jm , 

f> = 45° 
s= 1 c2 

(31) 

(32 ) 

(33 ) 

(34) 

(35) 

OtreBH.D;tIO , 'ITO ROr.n;a e, L CTper.mTCR R 6ecROHe'U!OCTll: . TO 

IIJIOll\8..IU> CTpeW!TCli R eBRJIH,IJ;OBOMY BH.ny . 
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Koop,l(JILB8.TH811 CHCTeMa 

JWnnrn1i ,wimm H IIJ!Outa.Itl'l 

Pa60TWI B RaKoi!-To -qacTH IIJioc1tocTK c.tmpaJU.Hol! reoMeorp:o, 

C:Kal!9M, B o6JJ.acm s (PHC.25), Heo6xorowo 6yTJ.eT IIOCTpoHT:& 

BJJaJlOr TJ.6Ra!Y.1'0BOI! CHCTeMH Mii JtBHHOI 06JiaCTK s . "qT06H ,I1,J!II 

Raa,ItOtt reOMSTPH-qeCKOtt qmrypH He C'llHTaT:& ero paCCTOHllll!H f OT 

neaorpa crymemm. B xa-qecTBe KOOp,ItHHB.THOI! CHCTeMH BOS!>~ TI.Be 

Bsam.mo nepneH,ltm<YJJJipBHe np.HMHe, Toima me nepece-qemm 6yTJ.eT 

Ha'J.SJIOM KOOP~T. MeCTO KOTOpiX sapaaee 6y'11.6T 88,ltaRO pa,ItHYC­

-BeltTOpoM R H yrJIOM IIOBOpoTa 'f (PJIC. 26), IlpliM!ie X K y 
6Y'11.YT op~umum. A Tenep:& mlM aeo6xo;itHMO BH6pan e.nmmn,y '11.JIK­

HH. 0Tce-qeM Ha OCH x I!pOHSBOJI:&HHI oorpe30lt ct ' o,ItHa HS 

Bepnma ltOTOporo 6y;o;eT TO~ott M, nocorpOHM Ba OCfiX x K ti ItBa.14-

paT. O;D;Ha HS CTOPOH ltOTOporo 6y.n;eT a. • IIpoBe~ COOTB6TCTB8H­

HO Dapa.lLlleJIH x H !:l • K nOJiy'<leHHOMY KBa,DJ>a Ty npHC 'rpOJ!M c 

o6elDC CTOpoH CJI0'11.YDllH6 ~ KBS,lijlaTa H TaR ,JtaJiee. TaKHM o6pasoM, 

IIJIOCKOCT:& X!:J MH J8S;D;e.7IHM Ha RJieTKll! IIOCpe'II.CTBOM llapa.lJJleJieit H 

BSlil!MHO nepneHltllltYJJJipBHX IIPJlMHX, H ' Italt mI,ItHO HS pzc . 26 , CTO­

poHH KBS,lijlaTa .mmelao ae 6YTJYT pallHH ,JIJ>yr ;rr;pycy H.MeHJD>TCS: no 

CJI8TJYDlt0MY sa1toay . 

K, =Kz= f 

(PHC. 27) 

C11 = a 

az = a, ( 1 + ~' ) 
a3 = a , ( 1 + ~, ) 2 

a4 = a 1 (1+ ~')3 

( 
a1)n-f a ... = a, 1-+-e 

MeW1eTCJ1 '!'al<Jte IIJIODNtI> ~oro nocJieTJYD11ero KBS,lijlaTa. 

2. c11 )~ s,, ; a., l 1 + 2l 

20 

(36 ) 

S1'.! = a~ ( 1 + n') · ( 1 + ~') 2 

2 ( a1)2 ( a,)4 
513 = a 1 1 + 2e · 1 + e 

z ( a,)z ( a1)6 
514 = a, 1 + ze · 1 + e (3?) 

z ( a,)2 ( a1)e S1s = a1 1 + 2e • 1 + T 

0TC!Wl ecTeCTBeHHo • rrpeTJ.IIOJiomrri. , 'ITO WIH CBJI oTpesKH 

ct1 ; az 1 ct3 ••• ctn MOJKHo 6y;o;eT paccMaTPHBa.T:& B xa-qecTBe 0.D:l'IHHIJJl 

;D;JIIUD:l, KOTOp!le JJ,lIR BHyTpeHHero Ha6JIK111:aTeJJSr 6y1fYT nocTORHHll. 

AHaJIOrH"l!HO 111 IIJIO~ ,11,J!II CBJI 6ylJYT BHCTynaT:& B poJm 0,n;l'IHHI]Jl 

IIJIOIIta.n;l'I, T.e. BHyorp0Hm.llt Ha6JIKllJ:aTeJI:& co cB00! .mmehott, n0pe­

M81IlMCl> no OCH x ' HSMeWieTCJl TaR llte, RaK :e: e~ ,D;J!l!Hl:l. 

llMeHHO II03TOMY :e:sMepaeMaJI e,n;l'Imm;a 6y'11.eT nocTommott. YllHT!lBaJ'! 

CBOi!CTBa pa.IJ;HYCa He~eHTpa.71I>Horo 1tpyra, MOl!HO o6061111!lT:& , 'iTO 

corJiaCHO CBJI e;o;mmna ~ H e~ WlOll!a.Itl! B CrmpaJil>HO! 

r eoMeTplll'! nepeMeHHH R sa:BRCJIT ItaK OT M0CTa B !IpOCTpaHCTBS,TaR 

H OT noJIOl!temm. 

ITOBOPOT KBa,Iij)aTa B ll110CKOCTH BOJCpyr KaKoa-JIH6o B0plllKHli 

(:pRc.28) noxas!lBaeT, KaK MeHl!eTCJl reoMeorpR'!eCRaJI ip;icypa B sa­

BHCHMOCT:e: OT .paCCTOJmRR: :e: nOJIOJIJ;eHRII OTHOC:e:TeJIDHO I{0RTpa cry­

meHM. 

CB.lls:r. Mew- e,IJ;mmneil: ~·num :e: yrJIOM onoJH 

KaR 6llJIO B.l!.nHO c II03HUIDI BJIYTpe:RH0ro Ha6JIIV(aTeJIJl, e.JJ;IUiltW. 

Bil6prumott .ltJIHH!l OTHOCHTeJI:r.HO BHemH0ro H.a6Jm;D;aT0.lili, 1!0peMeHHar.: , 

o~o noJieSHO OTMeTHT:&, no yrJJH OIIOpil ':f n • COCTaBJiemrae it~ 

0Tp03KOB e;o;mra'lliott ,WllIHH ' llOCTOJmllll0 H saBB:CSIT TOJI:&KO 07 yc.'!O:S-

HO-B!l6paHHoi! 0.ItIDllmhl a (p:e:c . 29). 
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a 

YroJI orropu paBeH 

Ra -R, 
a,= cosol 

a _ R.3 - R~ 
z-­cosol. 

Rz. 
Cf = t9a. e rq~, 

H 

III 

En ~: = ct9ci · ~1 

en R3 ::. cfnd. fe 
Ra a 

'!T06H Cj, :: 'fz , H8,IJ;O 'iT06H 

Ra R3 
R,= Ra 

!13 I<BaJU)aTa a, B' a' 1) 1 CJie,uyeT~ 'iTO 

Rs Rz. 
R, · R6 = Rs· Ra ~ Rs= R, 

I 

a JII3 rrapaJJJieJiorpa~1Ma d, C12 d2 a., CJie.zzyeT , '!TO 

RG Ra 
Ra· Rs = Rs· R3 ==l> Rs = "R-:;- i 

ITOJiy'!aeTCJl. '!TO 

BL= ~ -===?- <:f1 = Y'a = ~3 = .. · = % · R1 Ra 

Ta.KIDA o6pa3oM .n;oKa.3aHo , '!TO yroJI orropu e~llIW:l ,rr.mmu ocTa­

eTcJI IlOCTOJrHHHM Ka.K .n;m BHell!Hero Ha.MIQIJ;aTeJIJI, Ta.K III .D;M BH:yTPeh­

Hero . IlocToJIHcTEo yrJia orropu .n;m CBJ1 H CBJI .n;aeT B03MOJKHOCT:b 

Cpa.BHHBaT:b 0Tpe3KH .npyr c ,l!JlYrOM 6e3 KaKHX-JIH6o rrepecTaHOBOK. 

CyMMa yrJIOB orropH .nayx cTopoH rrpoH3BOJ!bHoro TpeyrOJinHHKa 

pB.BHa yrJry orropu TpeTneli cTopoH!:l. }I.Jm TpeyrOJil>HHKa. ABC (pHc.30) 

cyMMa yrJIOB orropu a III ~ paBHa yrJ!y CTOPOHH c • 

0a.KTH'!8CKH MH y m.e HMeeM O,nHOI.J;eHTPOBY!O .n;ByxrviepHy!O crmpa.JlbHY!O 

reoMeTpmo Ha ITJIOCKOCTl'I EBKJIH,na. OrrHpMC:b Ha ,IJ;ByxMepnyto Mo.n;eJl:b, 

B .D;aJl:bJiei1:meM na .n;o 6y.n;eT ITOCTpOHT:b Ta.KlKe Tpe xMepHy!O rrpoc TpaHCT­

BE!.HI!ylO MO,IJ;8J[b. B IWTOpoit B po.JIH IIJlOCKOCTllI 6yJzyT 1"..aK c1,DepH'I8CK11Ie' 

<")') 

"""' 

Ta.K l'I cmrpa.JlbH!:le ITOBepxHOCTH. 

<:l?H3ITT:eCKHe 3a.D;a'!H CaMl'I ITO.D;HHMaIOT Borrpoc 0 TOM, '!TO He CJle­

.zzyeT orpa.HH'!l:!Ba.T:bCJI O.D;HHM u;eHTPOM crymeHH!I H '!TO B ,Il;a.J!bHelimeM 

He06XO,Il;l'IMO HM8T:b reoMeTp:mo c 60Jlee '!eM 0.n;IilIM u;eHTpOM crymeHl'!Jl, 

T. e. mar 3a ruaroM Heo6XO.D;RMO CTPOHT:& MHOrou;eHTpoByIO crrn:paJ!bH:yf 

r eoMeTpllito, KOTOpa.JI rrpJIIHeceT c co6ott·HOBHe 3a.KOHH III CBOMCTBa B 

38.BJIICHMOCTH OT '!HCJla u;eHTPOB crymemw:, OT paCCTO.fU!IDI Mel!Ozy ii!II­

MJII H pacrrpe.n;eJieHHJI, T.e. 6y.n;eM HMeT:b CHCT8MY B3aHMO.D;eMCTBY!OmH) 

.n;pyr c .n;pyroM O.n;Hou;eHTpOBHX reoMeTpHli . 

Pyp;orr11cI> rr ocTyrr11na 5 M8.pTa I985 r. 
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IIO,!JJlliCM K rncYHKAM 

PHc.I KorapH!fl.l:ir<recKa.SI crm:pa.JI:r,. 

PHc. 2 Ilp.m.rae, rrpoBe;a:emme "!epes rrpoHSBOJl:bHyIO TO'!KY M. 

PHc .3 IlpRMHe, rrpoBe;a:eH!lHe "!epes ,ItBe TO"IKH. 

PHc. 4 Ilapa.71JleJI:bHHe IIPffMHe: 

a) Ka = Kg '° Kc=/= 0 =I= 00 

6) Ka = Kg = Kc = ± 00 

B) Ka = Kg = Kc = 0 

PHc. 5 To'!IUI nepece"!eHWI Herrapa.7IJieJI:bHHX npmill:lx. M • , Me , M 3 , 

M4 , M5 - TO"IIG! rrepece<re1um IlPffMHX a. H b , P1 P2 P3 -

- lilIR rrpmnHX g H c , N, H Na - ,IJ;J1H IIPffMHX c H a ; 
A,B, H C - TO"IRR rrepece'!HKJr .n;JIJI ITPHMHX a, g, c c IIJlfI­

MOM K=O. 

PHc.6 a- Jiy"IH, 6 - oTpeaKH .H yrol! onopu ':f .DYrH CJD. 

PHC. 7 a - ueHTPal!:bHIDl: yrol!' a :H 6 - CTOPOIIH yr l!a; 

cl - ueHTpaJII>IrID!: Tpeyrol!:&lrnK, a , g l'1 c - ero cTopoim 

ti. , ,(3 H 'f - BIJYTPOilllH0 Yl'Jlll. 

l'Hc .8 HeueHTpal!:bHHe yrJIH. 

I':tc. 9 a - -qempe yr.na, nocTpoeHHHe ;a:ByMf! rrpllMHMH; 

6 - cyMM:HpOBaHHe yrJioB • 

PHc. IO Orrpe;a:eJieHHe 3Ha.'!0HWI yr.na. 

PHc.Il AKcPIOMa PI3Mepemm PIJIB a.KCHOMa ApmMe;a:a ;a:Jlfl yr.na. 

PHc.I2 AKcHOMa nol!HOTH ,IJ;J1H yrna. 

Pzc.I3 HeueHTpa.7I:bHHH orpeyro.lll>HHR. 

Pzc.I4 ~eT!:lpexyroJII>HliltP! 

a, 6 , B - npHMoyrOJII>HHIIB 

r - rrapaJIJieJiorpaMM 

;a:, e - Tparrernm. 
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Tuc.15 Ilprum.n:r,HJ:llt TpeyrOJibHl!K. 

PHc.16 ~T. 

PHc.17 Ilpa.BMblilIB WITeyroJ!bHHK. 

Pl.rn. IS Ilpa.BMbmrit rnecTeyrOJIDHEK . 

PHc.19 ITpa.BMbmIB ,D;BeHa.D:IJ:aTeyroJ!bHHK. 

PHc.20 CBoilcTBa cTopoH rrapa.JIJie.norpaMMa 

Tuc.21 ITocTpoeHHe KBa,I(paTa 

PHc. 22 TeopeMa .TI.eaapra. 

PHc.23 IlJroma,n;:i:, TpeyroJ!bHHRa . 

PHc.24 IlJroma,n;:r, qeTHpexyroJ!bHm<a . 

PHc.25. JioRaJII>HaR o6JiacTI> 

Pzc.26 CHCTeMa KOOp,ll;l!HaT, Kor.na K x =f K :; . 

)HC. 27 CHCTeMa IWOp,ll;l!Ha T' Kor.na K )(. = K ~ = . 
~Hc.28 BpameHHe KBa.D;PaTa Ha IIJIOCKOcTH BOKpyr BepIIIHHH A: 

a - ITOBOpOT Ha 15°' 6 - 90° ' B - 135° ' r - 195° ' 

.n:- 315°. 
PHc.29 IlocTMHCTBO yrJia orropl:l B CBJ-1 H B CBifI. 

PHc.30 YroJI orrop!i }J,J1R TpeyroJII>Hlllia ABC, ':fa. -t- ':fg == Y'c . 

'.:: • P. IllAXA2H31II 
O.IlJIOUEHTPOBAH JJ.BYXMEPHAH Cill1PAJIHWI I'EDMETPWf 

Pe,naKTop JI.TI.T.lyEall:H 
TeXHwrecRHtt pe.n;aKTOp A.C.A6pa111HH 

IIo.urrnca.Ho B netiaT:b6/Yl-85r. 
GqiceTHafI rreqaTh. Yq.zs.n;.JI.2,5 
3a.K. THIT. M 238 

BcJi- 00969 (>opMaT 6Clx84/16 
TupalK 299 3K3. U. 38 K. 
llii.n;eKC 3624 

0Trretra.TaHO B EpeBaHCKOM tlJI!!3H'IJ:eCKOM HHCTHTYTe 
EpeBaH 36 , MapKapiIHa ? 
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