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!, BBE.llEHME 

B rrpe~CTOHmHe ro~~ Ha ycKopHTeflH}: M~B9, B TOM qHcne H Ha YHK 

rrpe~rronaraeTCH rrpoBe~eHHe pH~a cpH:3HqecKHX 3KcrrepHMeHTOB, B 

qaCTHOCTH, pa6oTa ITO rrpoeKTy "MeqeHHe HeHTPHH0"/1,2/. 

O~HOH H3 Ba~HHX qacTel ycTaHOBKH "MeqeH~e HeiTpHHO" HBnHeTCH 

60flblll0H qepeHKOBCKHH cqeTqHK. .l1HaMe1 p cqeTqHKa paBeH 3. 76 M, 

~flHHa 2.8 M . 

.llnH MO~enHpOBaHHH TpexqacTHqH~X pacrra~OB qacTHU BHYTPH 

o6'beMa qepeHKOBCKOrO He YHHBepcanbH~x 

crroco6oB ~nH TpaccHpOBKH qac~HU BHYTPH o6oeMa qepeHKOBCKoro 

cqeTqHKa /3/. IT03TOMY ~nH rronyqeHHH ITOflHOH HHcpOpMaUHH 0 pacrra~ax 

C03~aeTCH CaMOCTOHTeflbHaH YHHBepcanbHaH rrporpaMMa MO~enHpOBaHHH 

n~6~x TpexqacTHqH~x pacrra~oB c yqeToM pacceHHHH B n~6Hx cpe~ax. 

ITOCTaBneHHaH 3a~aqa MO~enHpoBaJ-IHH pacrra~OB CTHMYflHPOBana 

C03~aHHe HOB~X OpHrHHanbH~X Ma TeMa TW- e CKHX pacqeTOB/ 4/. MHTepeCHO, 

qTO ITPHMeHeHHe HX ropa3~0 liiHpe, qe 'd TOflb KO pellleHHe HaCTOHmeH: 

3a~aqH, OITHCaHHOH HH~e. 

reoMeTpHH 3epKanbHoro o6oeMa qepeHKOBCKoro cqeTqHKa 

ycTaHOBKH "MeqeH~e HeH:TpHHO" /PHC.1/ 

R - pa~HYC Tpy6~ qepeHKOBCKOrO cqerqHKa J=16 KOflHqecTBO 3epKan 

(nerreCTKOB) . 

06oeM .Ni 1 - co~ep~HT J 3epKan pa~Hyca R
1

. 

06oeM .Ni 1 - co~ep~HT J 3epKan pa~Hyca R
2

. 

06oeM ~BOHHoro cnoH - rrpe~cTaBnHeT co6oH: Hano~eHHe 3epKan. 

06oeM .Ni 3 H .Ni 4- He co~ep~aT BemecTBa (3epKanbHOH: cpe~H). 

OCHOBHaH rrpo6neMa pa6oT~ qepeHKOBCKOrO 

cqeTqHKa - OITHCaHHe ~BH~eHHH qacTHl]Jl B cpe~e, T. e. B HeKOTOPOM 

06'beMe C orrpe~eneHHHMH CBOHCTBaMH. 



npo6JI8Mill OllHCaHHH ycTaHOBKH - KaK Ollr[CaTb ,nBHXC8HH8 II-M830Ha OT 

MOMeHTa ero poxc,neHHH BHYTPH qepeHKOBCKOrO cqeTqHKal a KOHKP8THO -

BHYTPH o6'beMa I co.nepxcamero 3epKaJia .ns yx THnoB ( c pa3HillMH 

pa,nHycaMH KpHBH3Hill). TpaeKTOPHH II-M830Ha 3a,naeTCH napaMeTpHqeCKH 

qepe3 KOOp,nHHaT!ll x(t)~ y(t)~ z(t), napaMeTp BpeMeHH t>O. 

~OpMa HCKOMOrO 06'beMa B TP8XM8PHOM npOCTpaHCTB8 npe,ncTaBJIH8T 

co6oA pa3HOCTb 06'beMOB 60Jiblliero UHJIHH,npa H M8Hblliero C o6meA OCb~ 

H O,nHO~ BlllCOTill. 

B 38pKaJibHOM o6'beMe HX H8CKOJibK0 1 H OHH 

pacnOJIOXC8Hilll KaK llOKa3aHO Ha PMC.1. 

TiyqoK poxc,neHHillX qaCTHU HanpaBJI8H B,nOJib OCH (OZ) . 3epKaJIO 

(JI~6oe) 3TO qaCTb c¢epllll B!llpe3aHH08 H3 Hee ",nOJibKOA" H . . 
yceqeHHOe CBepxy H. CHH3 y llO lliHPOTe /PHI:!. 2/: 

TaKHM o6pa30MI B03HHKa~T llHTb CHCT8M ,nBOAHillX HepaBeHCTB 

BTOporo llOp.H,nKal OllHC!llBa~lll,HX ,nBHXC8HH8 qacTHUill. 

paCCMOTPHM CHCTeMy ,nJIH 06'beMa ~ 1: 

z :s z (t) :s z 
D B 

t > 0 

.llJIH llPHMepa 

• ( 1) 

~H3HqecKHA CMillCJI pemeHHH: cymecTB yeT JIH oTpe30K speMeHH T I B 

TeqeHHe KOToporo II-Me30H (HeKoTopaH qacTHUa) no6!llBaJia B o6'beMe c 

3epKaJiaMH THna 1? 

.llJIH pemeHHH napaMeTpHqecKoro KOMllJI8KCa H3 5 CHCT8M HBHO 

BlllllHlli8M ¢YHKUHH KOOp,nHHaT: 

x(t) = xpacna.na + t * ~X 

y(t) = 
Ypacna.na + t * ~y 

z(t) = zpacna.na + t * ~z (2) 

II = (xpacnl Ypacnl zpacn> - TQqKa poxc.neHHH II-Me30Ha (qaCTHUill) 

(~x 1 ~y 1 ~Z) B8KTOp CKOpOCTH II-Me3oHa(qacTHUill) 1 H VII -
Mo.nyJib CKOpOCTH II-M830Ha. 



ilPHBe,IleHHaSI CHCTeMa ,IlJISI 3epKaJI TH:Ja 1: ' 

xn2 + zn2 :s t2*Vr/ + t*2.*(xpacn*~x + Ypacn*~Y + zpacn*~z) + 

+ ( 2 + 2 2 ) < 
x pacn Y pacn + z pacn -

z -z z -z 
_£ __ E~£g :s t :s _c __ E~£g 

~z ~z 
t > 0 (3) 

ilOCKOJibKY o6JiaCTb onpe,IleJieHHSI KOMOJieKca SIBJISieTCSI 

KycoqHO-Henpep~BHOa, TO npHMeHHM MeTO.Il I B coqeTaHHH C MeTO,IlOM II. 

ECJIH pemeHHe HaqHHaeTCSI C CHCTeM~ (3) ,IlJISI 3epKaJI THna 1, TO 

,IlO OKOHqaTeJibHOrO pemeHHSI KO~nJieKCa .noTpe6yeTCSI paCCMOTpeTb 

MOXeT 6~Tb eme O.IlHY CHCTeMy, T.e. marOB 6y,IleT He 6onee .IlByX. 

3. ~PAfMEHT~ ilO~ilPOfPAMM,PEARH3YIDruHX METO~. 

rnaBHaSI oco6eHHOCTb npe.nnoxeHH~x no.nnporpaMM 3aKJI~qaeTCSI B 

TOM, qTO o6JiaCTb onpe,IleJieHHSI KOMOJIE~KCa HeJIHHeaH~X HepaBeHCTB 

SIBJISieTCSI KycoqHO-Henpep~BHOa, H 003TOMy MeTO.Il, npe,IlJIOXeHH~a B /4/ 

a.nanTHPOBaH. 

E,IlHHHU~ H3MepeHHSI BpeMeHH - ceK,,IlJI~H~ - CM, CKOPOCTH - CM/CeK. 

Pa3Mep~ cqeTqHKa B,IlOJib OCH Z 

LONG=6000. 

ZETQ=6280. 

ZETEND=6390. 

KOOP.IlHHaT~ onopH~X TOqeK 3epKaJI 

XA=170. 

XB=98. 

XC=105. 

XD=15. 

ZA=LONG+l85. 

ZB=LONG+163.9 

ZC=LONG+l64.5 

ZD=LONG+120. 



3.necb rrpe.ncTaBJieHhl ¢parMeHThl rro.nrrporpaMM, 

paCIIOJIOXeHHe TpaeKTOPHH IT-M830Ha B 38pKaJibHOM o6~eMe 

SUBROUTINE VZERK(VLINE, VV) 

0 II p e .ll e JISUOIUH e 

C K03¢tPHUH8HThl KBa,llpaTHOrO ypaBHeHH~ TpaeKTOPHH B 3epK.06~eMe 

c .llJI~ 3epKaJI rrepBoro THrra : 

TT2=VV**2 

TT1=2.*(KSIX*XDEC+KSIY*YDEC+KSIZ*ZDEC) 

TTO=XDEC**2+YDEC**2+ZDEC**2 

U=XD**2+ZD**2 

V=XC**2+ZC**2 

C TDOWN & TUP BpeMeHa BJieTa H BhiJieTa H3 o6~eMa 3epKaJI 

C KSIZ rrpoeKUH~ CKOPOCTH IT-Me3oHa Ha OCb Z : 

992 

993 

991 

TDOWN=(ZD-ZDEC)/KSIZ 

TUP=(ZC-ZDEC)/KSIZ 

GOTO 991 

CONTINUE 

U=XB**2+ZB**2 

V=XA**2+ZA**2 

TDOWN=(ZB-ZDEC)/KSIZ 

TUP=(ZA-ZDEC)/KSIZ 

GOTO 991 

CONTINUE 

U=XC**2+ZB**2 

V=XB**2+ZC**2 

TDOWN=(ZB-ZDEC)/KSIZ 

TUP=(ZC-ZDEC)/KSIZ 

CONTINUE 

c co6cTBeHHo rrporpaMMa Bhl6opa : 

CALL CHOICE(TT2,TT1,TTO,U,V,TDOWN,TUP,ICH,TR1,TR2) 

C rrapaMeTp ICH rrepe.naeT XO.ll Ha 992 HJIH Ha 993 B3aBHCHMOCTH OT 

C CBOero 3HaqeHH~, eCJIH IIH-M830H He rrpoJieTeJI CKB03b 3epKaJia 



C THna 1 cpa3y : 

GOTO (992,993,999) ICH 

999 CONTINUE 

RETURN 

END 

SUBROUTINE CHOICE(TT2,TT1,TTO,U,V,TDOWN,TUP,ICHOICE,TR1,TR2) 

c no~roTOBHM cao6o~H~e qneH~ ~n~ aepxHero H HH~Hero ypaaHeHHA : 

TT01=TTO-U 

TT02=TTO-V 

CALL SQ(TT2,TT1,TT01,TNUMN,T1,~2) 

CALL SQ(TT2,TT1,TT02,TNUMV,T3,~4) 

NULL=O. 

c nepe~aqa xo~a 3aBHCHT oT THna 3epKan. 

c 3HaqeHH~ napaMeTpa IZERK 

c IZERK=1 3epKana THna 1 

c IZERK=2 3epKana THna 2 

c IZERK=3 ~BOAHOA CROH 3epKaRbHOro Beii,eCTBa 

c IZERK=4 BHyTpeHHee MOROKO 

C IZERK=5 BHelliHee MOROKO 

c peweHHe ~n~ 3epKan nepaoro THna 

10 IF (TNUMV.NE.2) GOTO 11 

GOTO 13 

11 ICHOICE=1 

IZERK=2 

c npe~nonara~Tc~ 3epKana BToporo THna 

GOTO 99 

13 IF (TNUMN.EQ.1) GOTO 60 

TR1=MAX(NULL,TDOWN,T2) 

TR2=MIN(T4,TUP) 

c MAX ~on~eH 6~Tb MeHbllie,qeM MIN ~n~ ycnewHoro peweHH~ 

62 IF (TR1.GT.TR2) GOTO 14 

6 



ICHOICE=3 

IZERK=1 

C 3epKana TOflbKO THITa 1 

GOTO 99 

60 TR1=MAX(NULL,T3,TDOWN) 

TR2=MIN(T4,TUP) 

GOTO 62 

14 ICHOICE=3 

IZERK=4 

c rrpe~rronaraeTCH BHyTpeHHee MonoKo 

GOTO 99 

c ce~~ac B03MO~HH 3epKana nHmh THrra 3 HnH 2 

70 IF (IZERK.EQ.3) GOTO 80 

IF (TNUMV.NE.2) GOTO 71 

GOTO 72 

71 ICHOICE=3 

IZERK=S 

C TOflbKO BHemHee MOflOKO 

GOTO 99 

72 IF (TNUMN.EQ.1) GOTO 76 

TR1=MAX(NULL,TDOWN,T2) 

TR2=MIN(T4,TUP) 

78 IF (TR1.LT.TR2) GOTO 77 

ICHOICE=2 

IZERK=3 

C B03MO~HO HMeeM ~BOHHOH cnoH 

GOTO 99 

77 ICHOICE=3 

IZERK=2 

c orrpe~eneH rrponeT ~epe3 3epKana THrra l: 

GOTO 99 

76 TR1=MAX(NULL,TDOWN,T3) 

TR2=MIN(T4,TUP) 

GOTO 78 

C e~HHCTBeHHaH B03MO~HOCTb - THIT 3 : 

80 IF (TNUMV.EQ.2.AND.TNUMN.NE.O) GOTO 81 

85 ICHOICE=3 



ICHOICE=3 

IZERK=1 

c 3epKana TOnbKo THrra 1 

GOTO 99 

60 TR1=MAX(NULL,T3,TDOWN) 

TR2=MIN(T4,TUP) 

GOTO 62 

14 ICHOICE=3 

IZERK=4 

c rrpenrronaraeTc~ BHyTpeHHee MonoKo : 

GOTO 99 

c ce~qac B03MO~H~ 3epKana nHllib THrra 3 HnH 2 

70 IF (IZERK.EQ.3) GOTO 80 

IF (TNUMV.NE.2) GOTO 71 

GOTO 72 

71 ICHOICE=3 

IZERK=5 

C TOnbKO BHelliHee MOnOKO 

GOTO 99 

72 IF (TNUMN.EQ.1) GOTO 76 

TR1=MAX(NULL,TDOWN,T2) 

TR2=MIN(T4,TUP) 

78 IF (TR1.LT.TR2) GOTO 77 

ICHOICE=2 

IZERK=3 

C B03MO~HO HMeeM nBO~HO~ cno~ 

GOTO 99 

77 ICHOICE=3 

IZERK=2 

c orrpeneneH rrponeT qepe3 3epKana THrra l· 

GOTO 99 

76 TR1=MAX(NULL,TDOWN,T3) 

TR2=MIN(T4,TUP) 

GOTO 78 

C enHHCTBeHHa~ B03MO~HOCTb - THIT 3 : 

80 IF (TNUMV.EQ.2.AND.TNUMN.NE.O) GOTO 81 

85 ICHOICE=3 



IZERK=5 

C TORbKO BHelliHee MOROKO 

GOTO 99 

81 IF (TNUMN.EQ.1) GOTO 82 

TR1=MAX(NULL,TDOWN,T2) 

TR2=MIN(T4,TUP) 

83 IF (TR1.LT.TR2) GOTO 86 

GOTO 85 

82 TR1=MAX(NULL,T3,TDOWN) 

TR2=MIN(T4,TUP) 

GOTO 83 

86 ICHOICE=3 

IZERK=3 

c orrpeneneH nBOHHOH CROH 

99 CONTINUE 

RETURN 

END 
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