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METOJUKA ITIPOEKTUPOBAHUS JIEMEHTOB BBITECHUTEJIbHBIX
CUCTEM I'MIPOBPALIATEJIEN IVIAHETAPHOT' O THUITA

IIpennoxeHa MeTOAMKa ONpENENCHUS TI'€OMETPHUYECKHX I1apaMEeTPOB 3JIEMEHTOB BBITECHUTEIbHOU
CHCTEMBI, MTO3BOJISIOIIAS OMPEAEIUTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY M3MEHEHHS 3a30pOB MEXIY 3yObsMU
BBITECHHUTENEH THAPABINYECKOTO BpaliaTess IUIAHETApHOTO THUIA HA OCHOBAaHMU M3MEHEHHs] IT'€OMETPHUYECKUX
MapaMeTPOB NEMEHTOB €r0 BHITECHUTEIbHOI CUCTEMBI.

KioueBble cjoBa: MeToIuKa MPOEKTHPOBAHMUSA, THAPABIMYECKUI BpallaTesb IUIAHETapHOTO THUIIA,
BBITECHUTENbHAs CHCTEMa, KPBIIIKA, HAPABIISIONIAs, pabodasi KaMepa, 3a30p, MEKIIEHTPOBOE PACCTOSIHHUE.

ITocTanoBka npodaemMbl

AHanu3 KUHEMaTHKU JBW)KEHUS BBITECHUTEIBHBIX 3JIEMEHTOB THApPOBpAaLaTeseh
IUTAHETAPHOTO TUMa (IIECTEPHU W HANPABISIONIEH) MpPU paclpeaeNieHuH MOTOKOB paboueit
XKHUJIKOCTH B paboune Kamepbl TUAPOBpAIIATENs, MO3BOJIMI 000CHOBaTh, YTO KaueCTBEHHAS
paboTa BBITECHUTEIBHOW CHCTEMBI ONPENENSIeTCS BEIMYMHOM 3a30pOB MEXIy 3yObsiMu
BBITECHHUTEJIEH, 00pasyrommMu padoure kamepsl. [1o3ToMy, IpH NPOEKTUPOBAHUH FJIEMEHTOB
BBITECHUTEIBHON CHCTEMBI THpOBpAllaTeiel IaHeTapHOro TUIa 0OJIbIIOE 3HAaUeHHUE UMEET
OTIpe/ieIeHue palMOHAJIBHBIX 3HAYCHUH 3a30pOB  (OMPEIEINISIOUIMXCS TE€OMETPUIECKUMU
napamMeTpaMM CaMHX BBITECHUTEIEW — IIeCTepHHM M Hampapisiomen). B 3Toi cBszu
pa3paboTka  METOAMKHA  ONpEIeNIeHHs]  IE€OMETPUUECKHMX  IapaMeTpoB  DIIEMEHTOB
BBITECHUTEIBHON CHCTEMbl THAPOBpAIATENs] IUIAHETApHOIO THIA SBJSETCS OAHOM U3
BOKHEHINUX 3a7a4 [IPY IIPOCKTUPOBAHUY TUPOBPALLATEIICH.

AHaJN3 NOCJTeTHUX HCCIeA0BAHMI

HccrnenoBanust NpUYMH — HEYIOBJIETBOPUTEIBHOM  pabOThl  THApOBpaliaresnen
miaHeTapHoro tumna [1-4], 0O0yCIOBJICHHBIX HECOBEPIIEHCTBOM KOHCTPYKIIUU (POpPMBI
AJIEMEHTOB BBITECHUTEJIBHON CHCTEMBI IO3BOJIMJIM BBISIBUTH, YTO BBITECHUTENbHASI CHCTEMA
JUMUTHPYET UX 3PHEeKTUBHYIO paboTy.

Takum o00pazom, 0pu MPOEKTUPOBAHUM BBICOKOMOMEHTHOI'O T'HJIPOBpAILaTEs
IUIAHETAPHOTO THUIA HEOOXOAMMO ONPENENIUTh T'€OMETPUYECKHUE MapaMeTpbl 3JIEMEHTOB
BBITECHUTEIBHOM CHCTEMBI C LEJIBIO YIIyUILICHHUs 3aM0JIHEHU pabounx Kamep, 00pa30BaHHbIX
BBITECHUTEIISIMU, paboveil KUAKOCTBIO.

Heas crarbm — yIyyllleHHWE 3alOJHEHUS pPabOYMX KaMmep TuApOBpallaTelis
IUIAHETAPHOTO TUMA MyTeM pa3paOOTKH METOJUKU OMNpEIeNIEHUsT T'€OMETPHUUECKUX
[IapaMEeTPOB 3JIEMEHTOB €I'0 BBITECHUTEIBHON CUCTEMBI.

OcHoBHast yacTh

Jns  ompeneneHus 3a30pOB  MEXIY 3yObsSMH IIECTEpPHM W HaIpPaBISIONIECH
BBITECHUTEIBHON CUCTEMBI pa3paboTaHa METOMKA ONpPEAETICHUS MEKLIEHTPOBBIX PACCTOSTHUI
M, mexny uentpamu 3yObes O, Hanpasisomei 1 O, IIECTEPHH.

1) OmpenenyM MEXLEHTPOBBIE paccTOsiHUS M, Mexnay uLeHTpamu 3y0beB O,

Hanpasisomeil 1 O, 1IeCTEpHU B IEpBOM YeTBEPTH (pHc. 1) mpu ycioBuM:
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0<y, <X 0<y, <=Z.

2’ 2
Paccrosune mexny neHrpom 3yba Hanpapistomend O, M LEHTPOM 3y0a IIECTEPHU
0, o6osnaunm M,: M, =0, 0,, .

N3 AO, O, E, MexueHTpoBOE paccTosiHue M, paBHO:

M, =0,E)+0,Ef .
Ob6oznaunm O, E, =4, u O, E; = B,, torna M, = A’ +B’ .

Ecnu cien uentpa 3yba O, Hampasisitomeid Ha ocu OO’ pacrosnokeH BbILIE ciea

uentpa 3yba O,  wecrepuu (puc. 1), 710 4,=0,F =A4B=04-0B8,

T

rae 0,4, =R, -cosy, ; OB =0,B,+00,.

Puc. 1 — Cxema onpezaeneHus MEXIEHTPOBOTO PaCCTOSIHUS B IIEPBON 4eTBEPTU

U3 AO,O, B;: O,B, =R, -cosy,, , 00,=e, OB, =R, -cosy, te.
Torna
4, =R, -cosy, —R, -cosy, —e. (1)

Ecnu cnen uentpa O, 3y6a Hanpasisitoieid Ha ocu O"O" pacrosnoxeH npasee ciena

ueutpa O, 3yba wmecrepun (puc. 1), 10 B, =0, E =0D,-0C, rme

m

0D, =R, -cos(g—yﬂi), TaKk  Kak cos(g—yﬂij =siny, , 71O OD =R, -siny, ;

oC =0,C, =R, - cos(g ~Yu, j , T.K. cos(g - ymij =siny, ,10 OC, =R, -siny, .
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Torna
B, =R, -siny, —R, -siny, , (2)
a MeXXIEHTPOBOE paccTostHue M, OyneT paBHO
M, = IR, -cosy, —R,-cosy, —ef +|R,siny, —R,siny, [, 3)

rae y, ~— TeKymwid yron pacnonoxenus 3yb6a mectepuu ortHocutensHo ocu OO,

2m . T . "
Vu, :Z—(1—1)+Z—; Y., — TEKyWUH Yroia pacrosiokeHus 3y0a  HampaBJISIOIIEH

ur jiis

2.
otHOCHTENBHO ocu 00, v, ===(i—1).

H

Paccrosiane mexny 1eHTpom 3y0a Hampasisitomed O, W HEHTpOM 3y0a IIeCTepHU
O!, obo3znaunm M/ :
r_ i
M!=0,0,.

U3 AO, O, E! mexueHTpoBoe paccrosuue M, pasHo M| = \/ (OH,-E," )2 +(01’11,-E1” )z .
O6osnaunm A4 =0, E! u B/ =0, E/. Torma M!=/A4" + B .

Tax xax, cien ueHrpa 3yba O, HanpapisOLICH Ha OCH OO' pacrono)eH BbIIIE
crena uentpa syda O, wectepuu (puc. 1), To A4 onpenensercs u3 Bbipaxenus (1).

Ecnu cnien nentpa O, 3y6a Hanpasistomeit Ha ocu O"O" pacrnonosken niesee ciiesa
ueitpa O, 3yba wecrepuu (puc. 1), 10  B/=0, E/=0C/-0OD,, rze
OC/=0,C/=R, siny, ; OD,=R, -siny, .

Torna
B/=R,-siny, —R, -siny,, 4)
a MEeXIEHTPOBOE paccTosiaue M, OyzneT paBHO
M= \/[RH -cosy, — R, -cosy,, —er + [Rm -siny,, —R, -sinyﬂijz . (5)

Paccrosnne mexay nmeHTpoMm 3yOa Hampasistomied O M LIEHTpoM 3y0a IecTepHH
O!, o6o3znaunm M :
"__ oy ’
Mi=0, 0, .

U3 AO; O, E] mexuentpoBoe paccrosuue M, paBuo M= \/ (OL'UI.E,-" +(0;1El." .

O6osnaunm A'=0,, E/ u B/=0, E/ . Torna M=/A"* + B/ .

Ecin cnen uentpa 3y6a O, Hanpapisiolei Ha ocu OO' pacrnonoxeH HUXKE cliea
uentpa 3yba O,  wecrepun (puc. 1), T10  A'=0, E'=0B/-04], rne
OB/=0,B"+e=R,-cosy, +e; OA =R, -cosy, .

Torna

A'=R, -cosy, +e—R, -cosy, . (6)

Tak kak, cnex nenrpa O 3yOa Hampasistomieil Ha ocu O"O" pacrosioKeH mpasee

cnena uentpa O 3y0a mectepHu (puc. 1), To B omnpenensercs u3 BblpaxkeHus (2), a
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MEXIEHTPOBOE paccTostaue M, Oyner paBHO

M, =\/[RUl -cosy, +e—R, -cosyHI,JZ +[RH -siny, —R, -sin}(ml,JZ . (7)

2) OnpenennmM - MEXUCHTPOBBIC paccrosHus M, Mexay ueHtpamu 3yOseB O,

. . T
Hanpasisitoued u O, IECTePHU BO BTOPOH 4eTBepTH (PHC. 2) NpH yCnoBud — <7y, <T;

T
5<'le_ <T.

Paccrosiune mexny neHrpom 3yba Hanpapistomend O, M LEHTPOM 3y0a IIECTEPHU
O, obosHauum M :
M, =0,0, .

U3 AO, O, E; mexueHTpoBoe paccTosiHue M, paBHo M, = \/ (Om,.E ,.)2 +(OH,.E ,.)2 .

O6osuaunm O, E, = 4, u O, E, = B,, rorna M, = |47 + B} .

Ecnu crent nentpa 3y6a O, wHanpasistomelt Ha ocu OO pacriosioxkeH HUkeE Clesa
uentpa 3yba O,  mecrepuu (puc. 2), 10 A,=0,E =A4B=04-0B, rtne
0,4, =R, -cosy, ; OB =0,B-00,.

Us AO,O0,, B;: O,B, =R, -cosy,, , O0,=e, OB =R, -cosy, —e.

Torna

A4, =R, -cosy, —R,-cosy, +e, (8)
tae Y, =m—Y,, Yy =T—Y, — HPH PACIOJOKEHHH LEHTPOB 3yObeB HANpPABIAIOMWENH
IIECTEPHH BO BTOPOIl YETBEPTH.

Ecnu cnien nentpa O, 3y6a Hanpasisiouieit na ocu O"O" pacrionosken npasee ciena
uentpa O, 3yba wecrepuu (puc. 2), o B, =0, E, =0,D,-OC,, tae OD, =R, -cosy, ;
OC, =0,C, =R, -cosy,, .

Torna

B, =R, -cosy; —R,-cosyy, , )

T T .
e v, =Y, _E; Yo, = Yu, 7 IIPU PaCMOIOKEHUH LIEHTPOB 3yObEB HAINpPaBISIONICH U

HIECTEPHU BO BTOPOW YETBEPTH.
MexueHTpoBoe paccTosiHue M, OyneT paBHO

M, = \/[RH -cosy, — R, -cosy,, +eJZ + [RH -cosy, —R, -cosyﬁll_JZ . (10)
Paccrosiane Mexay LeHTpoMm 3yba Hanpasisirowei O, M LUCHTPOM 3y0a LIeCTepHH
0,, oboznaunm M| :
M;=0,0, .

U3 AO, O, E; mexueHTpoBoe pacctosuue M pasHo M| = \/ (OLJ’EI.’ )Z + (OH’_EI.’ )Z .
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Puc. 2 — Cxema omnpeienieHusI MEXIIEHTPOBOTO PACCTOSIHUS BO BTOPOI YETBEPTH

O6osnaunm A/ =0, E! u B/ =0, E/. Torma M!=/A4" +B" .

Ecnu cnent nentpa 3y6a O, Hanpapistomei Ha ocu OO pacmionoxkeH Bblllle ClE/a
uedtpa 3yba O, ~ wecrepun (puc. 2), T10 A/ =0, E=0B-04;, rne
OB/ =0,B'-e=R, -cosy, —e; OA =R, -cosy, .

Torpa

A/=R, -cosy, —e—R, -cosy, . (11)

Tak kak, cnen nentpa O, 3yba Hanpasnsioueii Ha ocu O"O" pacnonoxen mpasee
cnena uentpa O, 3yba wectepHu (puc. 2), T0 B] onpexensercs u3 Boipakenus (9), a
MEXILEHTPOBOE paccTosiHue M, OyzeT paBHO

M= \/lRm -cosy{ui -e—R, -cosy;l_J2 + [RH -cosyﬁl_ -R, -cosyﬁll_J2 ) (12)

PaccrosiHne mexnay neHTpoMm 3y0a Hampapistomed O M LEHTpoOM 3y0a IIecTepHU

O!, ob6o3naunm M :
"__ oy '
M!=0,0, .

U3 AO; O, E] mexuentpoBoe paccrosuue M, papuo M= \/(OL[E,-" +(Ofu[E,-" .

O6oznaunm A'=0 E w B'=0,, E!.Torna M]=\/A" + B .
Tak kak, cinen mnentpa 3yba O Hanpasisiomeii Ha ocu OO’ pacnoiokKeH HIKe

ciena uentpa 3yda O, wectepuu (puc. 2), TO 4 onpenensercs u3 Bopakenns (8).
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Ecnu crent uentpa O) 3y6a nanpasistomeit na ocu O"0O" pacrionosket Jesee ciena
uetpa O, 3yba wecrepun (puc. 2), 10 B'=0, E/=0C/-0D;, 1z
OC/=0,C/ =R, -cosy,, ; OD/=R, -cosy, .

Torna

B'=R, -cosy,, —R,-cosy; , (13)

a MEeXIEHTPOBOe paccTostaue M, Oyner paBHO

M= \/lRH -cosy, — R, -cosy,, +€JZ + lRm -cosyy, — R, -COSYL:,.J2 . (14)

3) OnpezenuM  MEXKUCHTPOBBIC paccTosuust M, Mexay ueHTpamu 3y0be O,

o . 3n
Hanpasistomed 1 O, LIEeCTEPHU B TPeTbel 4eTBepTH (pUC. 3) MpH yCIOBUU W<y, < 7;

< <—.
Y, )

Paccrosiune mexny neHTpom 3y6a Hanpapistomend O, M LEHTPOM 3y0a IIECTEPHU
O, obosHauum M :
M, =0,0, .

U3 AO, O, E; mexueHTpoBoe paccrosaue M; paBHo M, = \/ (OH,'EI.)2 + (OmiEl.)z .

Puc. 3 — Cxema omnpezienieHusI MEXIIEHTPOBOTO PACCTOSIHUS B TPETHEH YETBEPTH

O6osnaunm O, E, = 4, u O, E, =B, torna M, =4’ + B .

Tak kak, cimen uentpa 3yba O, Hanpasmsiomeid Ha ocu OO’ pacnoiokKeH HIDKe
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ciena uenrpa 3yba O, mecrepHu (puc. 3), To A, onpexnenserca U3 BblpaxkeHus (8), ¢
1
ydyerom, dro Yy, =y, —m; Y. =Y, —T — TpPH PACHOJIOKEHHH IEHTPOB 3yObeB
1 1 1 1

HATPABJISIOIIECH U NIECTEPHU TPETHEH YETBEPTH.
Tak kak, cnex nenrpa O, 3y0a Hampasistomeil Ha ocu O"O" pacrosoKeH mpasee

ciena uenrpa O, 3y0a mecrepHu (puc. 3), To B, ompenensiercs u3 Bblpaxenus (13), ¢

14

3n 3n
yd4eTroMm, 4YTo Y. =7—yH_ , Yo =7—ym_ — IpU PACIOJOKEHUHM LIEHTPOB 3yObeB
HaIPAaBJISIONIECH U IIIECTEPHU B TPETHEH YETBEPTH.

Me:xuenTpoBoe paccrosiuue M, onpeznensercs u3 BelpaxkeHus (14).

PacctosiHne mexnay neHTpoMm 3y0a Hampasistomed O W LEHTpoOM 3y0a mIecTepHU
O,, obo3naumm M :

M!=0.,0, .

U3 AO, O, E! mexuentposoe pacctosuue M, pasuo M| = \/ (OHI’_EI.')Z + (OI’{’_E,.’ )Z .
OGosnaunm 4/ =0, E; u B/=0, E/. Torna M= JA?+B* .

Tax kak, cien ueHrpa 3y6a O, HanpaBiIsIOLICH HA OCH OO' pacnoynoxeH BBIIIE
crneza uenTpa 3yoa O, uectepuu (puc. 3), To A] ompenensiercs u3 Beipaxkenus (11).

Tak kak, cnen uentpa O, 3y6a nanpasistomedl Ha ocu O"O" pacnosnioxeH Jesee
cnena uentpa O, 3yba wmecrepuu (puc. 3), To B omnpenensiercs u3 Bolpakenus (9), a
MEXIEHTPOBOE paccTostHue M, — u3 BelpaxkeHus (12).

Paccrosinne Mexay HeHTpoM 3y0a HaIpaBIsIOLICH 0}'1[ U LIEHTPOM 3y0a IIeCTepHU
0,, oboznauum M :

M!=0, 0, .

U3 AO; O, E] mexuentpoBoe paccrosuue M, papuo M= \/ (OL’H[EZ.” +(0:I[Elf’ .
OGosnaunm 4'=0;, E/ n B'=0, E/. Torna M= JA”? +B" .

Tak kak, cinen uentpa 3yba O Hamnpasmsiomeii Ha ocu OO’ pacnoiokKeH HIDKe
cnena nenrpa 3yb6a O mecrepru (puc. 3), To A4’ onpenensercs u3 BopaxeHus (8).

Tak kak, cnen uentpa O, 3y6a nanpasistomedl Ha ocu O"O" pacronioxker Jesee
cnena uentpa O 3y0a mectepHu (puc. 3), To B omnpenensercs u3 BelpaxkeHus (9), a

MEXILEHTPOBoe pacctosiuue M| — u3 Boipaxenus (10).

Omnpenenenne MEXIEHTPOBBIX PACCTOSHUN MEXIy LIEHTpaMH 3yObEB HAIPABIISIOIICH
U IIECTepHHU, PACIOJIOKEHHBIX B TpeTbel ueTBepTH Mo BbipaxeHusM (10), (12) u (14)
HPOU3BOUTCS C YUYETOM, 4TO Y, =7y, —T, ¥\, =V, —T,a Y, =3—n—y , Y =3—n—y .
H; H; iif] iid] H; 2 H; m; 2 I

4) OnpenenyM MEXLEHTPOBBbIE paccTOsiHUS M, Mexay uLeHTpamu 3yObeB O,

Hampasisomeil u O, LIeCTepHH B YeTBEpTOM YeTBepTH (puc.4) npuU yCIOBUHU
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3n 3n
—< <2m; —<vy, <2mn.
5 Y, 5 Y,

0”

—_——

Puc. 4 — Cxema ompeneneHns MeXIEHTPOBOT'O pacCTOSHUS B YETBEPTOM YETBEPTH

Paccrosiane mMexmy LeHTPOM 3y0a Hampasisuomed O, M LEHTPOM 3y0a LiecTepHH
0, o6osHaunm M, :
M,=0,0,.

U3 AO, O, E; MexueHTpoBoe paccTosiHue M; paBHO M, = \/ (Om,-Ei)z + (OHI_El.)z .

O6osnaunm 4, = O, E, u B, =0, E,. Torna M, =\|A7 + B} .

Tak kak, cnen uentpa 3yba O, Hanpasisiomeii Ha ocu OO’ pacroNoOXKeH HIKE
cinena nentpa 3y6a O, wectepu (puc. 4), T0 4, ONpEENSIETCs AHATOTUYHO BBIPAKEHUIO
(6) u paBHO

4, =R, -cosy, +e—R, -cosy, , (15)
rae v, =2n-Y, , Y, =27T—7Y, - IPU PACIOIOKEHHH LIEHTPOB 3yObeB HAIPABIAIOMEH U

IIECTEPHU B YETBEPTON YETBEPTH.
Tak xak, cnex uentpa O, 3y6a Hampapistomieii Ha ocu O"O" pacrosioxeH Jieee

cnepa uenrpa O, 3yba wecrephu (puc. 4), T0 B, onpenensercs u3 Bblpaxenus (9), ¢

14

3n T
Y4€TOM, YTO yﬁi =Y, —?, Ve, =V, —7 — TpH PaACHOJIOKEHUU LIEHTPOB 3yObheB

HAIIPaBJIAIOLIEH U LIECTEPHU B YETBEPTON YETBEPTH.
MexueHnTpoBoe paccTosinue M, OyneT paBHO:
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M, = \/[Rm -cosyiui +e—R, -cosy;iJZ + [RH -cosygi -R, ~cosyﬁ”J2 . (16)
Paccrosinue Mexay neHTpoMm 3y0a HampasistolIe O;l_ U LIEHTpOM 3y0a IIecTepHU

0,, oboznaunm M; :
M[=0,0, .

i

U3 AO; O, E; mexueHTpoBoe pacctosuue M pasHo M| = \/ (OLiE;)z + (Oml_El.')z .
O6osnaunm O, E/= 4, u O, E/= B/, Torna M/ = JA?+B” .

Tak xak, cnen uentpa 3y6a O] uampasisiouleii Ha ocu OO’ pacronokeH BbllIE
crena uentpa 3y6a O, mectephu (puc. 4), To A ONPEAENSETCS aHAIOTMYHO BBIPAKEHHIO
(1) u paBHO

A/=R, -cosy, —R, -cosy, —e. (17)

Tak kax cnen uentpa O, 3y6a Hanpasistomeii Ha ocu O"0" pacrnionoxeH npasee
cnena uentpa O, 3yba wmecrephn (puc. 4), T0 B/ ompenensercs u3 Boipaxenus (13), a
MEXIEHTPOBOE paccTostHue M, OyzneT paBHO:

M= \/[RH -cosy, — R, -cosy,, —er + [Rm -cosy,, —R, -cosyﬁiJ2 . (18)

9 ’
Paccrostine Mexay UeHTpoMm 3y0a Hanpasisiiomeid O, M UCHTPOM 3y0a LIeCTepHH

0! o6ozHaunm M| :
"_ oy '
M!=0,0,. .

U3 AO; O, E mexuentpoBoe paccrosuue M, papuo M= \/ (OL'U,.E,-" +(0P'I,-Ei” .

O6osnaunm A= 0, E/ u B!=0, E/ . Torna M=./A" +B/" .

Tak xak, cnen uentpa 3y6a O] uampasisiouleii Ha ocu OO’ pacronokeH BbIlIE
crena uentpa 3yda O, wectephu (puc. 4), T0 4 onpenensiercs u3 Boipaxkenus (17).

Tak kak, cnen uenrpa O, 3y6a nanpasnstomed Ha ocu O"O" pacronoxker Jesee
cnepa uentpa O, 3yba wmecrepuu (puc. 4), 10 B! onpenensiercs u3 Beipaxenus (9), a

MEXIEHTPOBOE paccTostuue M, Oyner paBHO

M= \/I_RH -cosy, — R, cosy,, _e]z + [RH -cosy, — R, -cosyfuiJ2 . (19)

OmnpezneneHne MEKUEHTPOBBIX PACCTOSHUM MEXy LIEHTpaMH 3yObeB HalpaBIIIOILEH
U IIECTEPHH, PACIIONIOKEHHBIX B TPeThel ueTBepTH 1Mo BeipaxxkeHusM (17)—(19) npousBoaurcs
! ’ " 37.[: 4 3TC
C YYETOM, 4TO Y, =27~y , ¥, =2T—Y, .38 Y, =7, T Y, = Yy, 9
PazpaboranHas MeToAMKa OINpeesIeHUs] MEKLIEHTPOBBIX PACCTOSTHUM MEXAy 3yObsMU
AJIEMEHTOB BBITECHUTEIBHON CHUCTEMBI MO3BOJSET ONPEAEIUTh U3MEHEHHUE 3a30POB MEXIY

3yObsIMU BbITECHHUTENEH (IIECTEpHH U HANpPaBJIAIOLIEH) THAPOBpaIaTes UIaHeTApHOTO THIIA.

144 ISSN 2078-774X. Bicnux HTY «XI1I». 2014. Ne 1(1044)



