
J' p A Mef.l Mf.b I< V1 ~ l?.M. u,ti,P · 
. b d - 1 - {,!(, 3 fls 
~J '1. It o~ 3¥~~ 

r- t-b, 

~~~!f-r 

.. 

OB'bE,ll;l1HEHHbiHl1HCTJ1TYT H,ll;EPHbiX l1CCJI~OBAHl1t1 

~EllOHMPOBAHHAHllYBnMKAQMH 

,ll;y6Ha 191-9 

+ 



OE'bE~ llHCTJtiTYT H,UEPHUX: JtiCCJIE,llOBAffi1t1 

Jia6opaTOpiDI BhlCORRX 8HeprHH 

Y1IET HEJrnHEtllibiX McKAJKEHliiL1 HA n JIEHKE c YCTAHOBKM "JITO]lMJILliA" • 

MO,W1~MKAUWI IIPOrP AMMhi T H R t ·s H -

\- ..L _;_ _.[ 

Jti.M.rpaMeHHUKRfi, H.E.naiii:o.r.rH, P.Jie,n;HHUKH, B.Jtl.MoJiocTBo:sa, 
..l 

JI.A.TmxoHoBa, T.IT.TorrypHH. 

,, . ~-- ... ', 

1' .. ' -- ..,---- -< - ---·=-, 
1 {)C;-:.""rft . ...,_. · • -·- f 'i 

.i m: ~· ~·- ·- "' 
. -~~.-·iol ·- • , "" _ _._. ___ - -- .. 

r.ll:y6Ha, I978 ro,n;. 



AHHOTAUHH 

Hayqa.DTCH HeJIJIHeiiHHe HcKruiWimH Ha IIJieHKe c ycTaHOBKH 

".1IIo.nMwra". JIOJitHaH KpiiBH3Ha, CBHBaHHa.R: C STl!MII HCKa.JlteHH.f.I.MH, cy­

mecTBeHHO 3aBHCIIT OT HOMepa n~elmH H cpaBHHMa C ~eKTOM MHOrO­

KpaTHOrO pacceHHIDl ,nJI.fi aHTl!llpOTOHOB C l!MTIY~:DCOM 22.4 rsB/c 

( R. ~ 5 KM). 

On:HcaHa MO.IU!WRKB.I(PIH nporpaMMDI T 1-1 R E.~ H 

TaKHe HCKa.JlteHRH. 

, y-q:HTHBa.IOir(a.R: 



B rrporpaMlvre T H REi H reoMeTpH~8CROro BOCCTaHOB~8HHH 

co6biTHH .ne~aeTcH rrepexo.n OT IWOJ:.ILHHaT X M , Y fvl , nsMepeHHbiX 

Ha II~8HK8 T0~8R B perrepHyiD CHCTE~~' ~8CTKO CBH3aHHyiD C ,IL8T8KTOpOM 

qacTHD;)c rroMom:&ro 6-rrapaMeTpM~ecRoro JmHeiiHoro rrpeo6pasoBaHMH 

X T ==- ~ 1 + a.3 X M + o. r Y M 

YT= ~ 1 + a._~t XM +_a, YM (I) 

8TO rrpeo6pa30BaHH8 ytiHTbiBaeT C,ILBHr, IIOBOpOT, ~H8HH08 H3M8H8HH8 

MaCIIITaOOB H B03MO~HyiD H8II8pii8H,II;lrRYMPHOCTL ROOp,ILHHaTHbiX OC8H. 

3aMeTHM, ~TO B C~"tlae rrpoc~~oro IIOBOpOTa C OOJ.IUIM H3M8H8HH8M 

MaCIIITaOa HM88M 

IIpH Hsy"tleHHR B3aHMo.ne11cTBHii qacTHU BbiCORHX sHeprHH Mo~eT 

B03HHRHyTL H800XO,II;HMOCTL yqeTa H8~H8HHbiX HCR~8HHH B rrpouecce 

H3M8p8HHH /I - 3/. 0co6eHHO 8TO RacaeTCH HCR~8HHH B,JJ;O~L HarrpaBne 

HHH ,JJ;BH~8HHH 8HeprH"t!HbiX qacTHU, T.e., KaK rrpaBH~O B,JJ;O~L OCR X 

(~ sHeprH~HbiX qacTHU OOhi~Ho y:~o~ \ -;;:. 0). TaK:ae 1WK~eHHH MoryT 

BHOCHTL cymeCTB8HHhlll BMa,JJ; B Kp:1:BH3Hy COOTB8TCTByiOmHX Tp8ROB. C 

,npyroH CTOpOHhi, HCIIO~L30BaHHe ;lBTOMaTHqecRHX IIpHOOpOB II03BOM8T 

yBeJm"t!HTL ~HCJIO H3M8pH81Vlbl.X perreJ>HHX M8TOR, "t!TOObi HM8TL ,JJ;OCTaToq­

HOe I<OJIH"tl8CTBO CT6II8H8H CBOOO,nbl ,JJ;JIH OIIpe,neJI8HHH JIHIIIHHX rrapaMeTpOB ' 

( ,nJIH onpe,ne~eHHH 6 rrapaMeTpoB B npeoopasoBamni (I) Hy.;KHO nsMepHTL ,' 

RaK MHHHMyM, 3 penepHhiX M8TRH). B paOOTe /I/ OhiJia HCITOJIL30BaHa 

npOCT8HIIIaH B03MO~HOCTL ycTpaHeHKH JIHH8HHhiX HCK~8HHH B,JJ;OJIL OCH X, 

a HM8HHO, K YT H3 (I) 6HJI ,no6aMeH KBa,npaTH"t!HhiH no XM ~JieH, T. e., 

YT 7 YT + t:A1 X M 1. • IIpH Hcno~:&soBaHHn 5 penepHHX MeToK ( 3 cTerreHH 

cBo6o,nhi) sTa npoue.nypa npHBeJia K cymecTB8HHOMy c,nBnry nepEnqHoro 

HMITyJI:&Ca B CTOporry H3B8CTHOro 3Ha~eHHH (I9 rsB/c)/I/. 
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MH npxMeHH~ aHaHorxqaym npone~y npx o6pa6oTKe HsMepeHKi 

aa aBTOMaTe HPn pp-BsaHMo~eicTBB~ npx 22.4 raB/c; xsMep&Hoc:o IO 

penepHHX MeTOK (I3 CTeneHei CB06o~). AHBAM3 npOBO~CH Ha ~eHKaX 

II 302, 333, 286, 304 (saHHBKa 205). 

I. B Ta6~e I npxBe~eHH cpe~HHe saaqeHHH napaMeTpa a7 , ~xcnepcHH 

a7 H pa.zucy-c Iq)HBH3HH ,1VlF.t TPeX npoeRIJ)Ifi, HCITOJI:&SyeMLIX npH npo­

CTpaHC~B8HHOI peKOHCTPyKnKI *). 
. . 

Ta6Jlllna, I. llapaMerpH HeJJJIHei:HHX :m:citalteHd: Ha ~eHKe 

i ITJieHIOI 
ITpoeititHH a? 00o.t- R =- 1 !2.o.?-

lqJICJIO Ra,ll;pOB) (I06cM)-I (I06cM)-2 ( kM) 

I -2.I±o.3 4.2 2.4 
302 

-2.2±0.2 (53) IT 2.4 2.3 
m -I.-4±0.2 2.2 3.6 

I 0.?±0.2 2.6 -?.I 
286 

-2.3±0.2 (43) IT 2.2 2.2 

111 -0.5±0.2 I.8 IO,O 

I -I.5±o,2 3.6 3.3 
304 

-0.9±0.2 (93) IT 4.4 5.5 

m -I.f5±0.2 2.9 3.3 

I o.o±o.2 2.6 &:><!) 

333 
-o.I±o.2 (82) IT 2.5 50.0 

111 -o.6±o.2 I.4 8.3 

3£) 
Bee 8TH BeJIJI'tDIHH BHq:m:CJI.SJOTCH J3 pa6oqel IIJIOCKOCTH, ROTOpaH B 

nporpa.MMe T H R.ES H npm~epao coBIIa.n;aeT c HDHei ITJIOCKOCT:&JC 

KaMepaoro cTeKXa. 



- 3 -

0TMeTBM cymeCTBeHHym 3aBHCHMOCTb a7 OT HOMepa nHeHKB H OT HOMe­

pa npOeltiJ;Hll. 0TC~a MOltHO C,IteJiaT:O BFIBO,It, "'TO 06HapyzeHHOe Ha:MJI 

He~HeiHoe HCRaaeHH He CBH3aHO C OnT.KqecKKMH KOHCTaHTaMH ycTa­

HOBKJI "J!JmMKJia" • 

2. Ha OCHOBa.HlDI ,IJ;aHHHX Ta6JDU.Ui I CJie,nyeT OltH,ItaTb SaMe THOrO CHCTeMa 

TH'I!ecxoro c,nBBra BMnyJibCOB 6HCTPHX qacTzq nocJie yqeTa HcKaJteHH& 

Hanpoep, ecJm npHimT:O, "'TO COOTBeTCTBy:Jl)ma.R: JIOJKHaJI Iq)JIBJI3Ha Ha 

ueHKe li 302 cocTa:BJl.fie'l' f\. ~ + 3 KM , TO nepBJillmdi m.mync 

(p :;:- 23 raB/c, R = + 30 M) YJ3e.1.Ir<DITCJ! Ha I%,T.e. PT-p, = 

230 MaB/c. PesyJI:oTaTY,npRBe.zteHHHe B Ta6JI.2, no.ztTBeP£.naDT STOT 

BHBO.It, a HMeHHO, P7-P6 = 0.268 ± 0.06I reB/c. 0TMeTJIM ,Ita.Jiee 

Ta6JIJina 2. Cpewe xapaxTepJicTJIIUI nrnoBHX 'l'J)eKOB aa 
IIJiemte Ji 302 ( L7p. > 50 CM, Op ~ 0.5 reB/c). 

YCJIOBJie - JJ, -p P - Po 
{ N -30) raB/c (raB/c)2 raB/c TIC 
a7 = 0 22.064±0.I36 0.539 -0. 536±o. I36 

a7 ~ 0 22.332±o.I27 0.472 -0.26s±O.I27 

y-MeHbmeHlle ,ItHcnepco .0P nocJie yqeTa :e:cKaJiteH:Ri.KpoMe Toro, p7 
npJI6~sHJIOCb x sHa'lleHHD p0=22.6 raB/c, HSMepeHHOMY nocpe,ncTBOM 

C'lleT'IlHKOBHX npH60pOB Ha KaHaJie cenap:e:pOBaHHHX qacT.Kq.0CTammyDCJ! 

pa3HHUY -0.268±0.I27 raB/c MOEHO o6~HCHHTb BJIHHHHeM HeO,ItHOPO.ItH~ 

ro ,ItBHaeHHH EH,ItKOCTH B KaMepe (~ 3aJiiiBKH 205 COOTBeTCTByDmaH 

JIOJKHaJI KpiiBli3Ha /Z = 2 + 3 KM B nepBOii llOJIOBJIHe Ka.MepH) • 

3. HccJie,IJ;OBaJIOCb TaRJte BJIHRHHe HeJIHHe~HHX KCKaEeHHi Ha Ka'lleCTBO 

pexoHCTPYKUHI rryqKOBHX TpexoB. AHaxHS, npo.zteJiaHHHi Ha I26 rryqx~ 

BHX TPeKax nJieHoK ~ 286,302 rroxasaJI, "'TO cpe.n;HeKB~aTH~ 

pas6poc H3MepeHHHX TO'IleK OTHOCJITeJibHO npoexnHi TpaeKTOpiiH 'llaOTK• 

qs Ha ITJiooxocTH cTepeooHHMKOE ( RE.S I DUAL ) , nocJie yqeTa xcxa-
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~eHHi, fMeHDWXHCH Ha 7%, CM.pxc. I. 
Ta.KHl.Vl o6pasoM, o6pa6oTKa xsMepemm llJieHKJI c Ka.MepH "J!Io.l4MHJia" 

Ha aBTOMaTe HPn BaHBRHa HaJIKqHe !3BMeTHHX HeJIHHeHHHX HCRaEeHMi. 8TH 

HCKaJitelDI.f:t He CBfi3a.HH lUI C KOOp,J.t~~HaTHHM ycrrpoi:CTBOM HPi3/, HJI C OII 

TJAeCimMl! KOHCTaHTaMH ycTB.HOBKH ".1lio,IJ;:Mlt1Ia". BOSMOlltHHM HX lriCTOlffilfitOM 

MOJteT 6HTD HeO,IJ;HOpO,D;HOe HaT.fDiteHHl~ IIJieHKJri B J!eHTOrrpOTSDKHI:lX MeXaHH3-

Max ycTaHOBKJri "~a" RJIH aBTOMa.Ta HPn. 

~TO KacaeTHiJlfi6!ltieiHOH ,n;e~)PManKH, OHa cpaBHHMa c a~eKTOM . . 
MHOrOKpaTHOrO pacce.f.Ullri.ff ( {<. M-f- ~ 5 KM ,D;JI.fi IIyqKOBHX TpeKOB ,I(JilriHOH 

I M, f = 23 raB/c) H HeMHoro M•,HDme ~eKTa HeO,D;HOpO,D;HOCTI ,ll;BX­

Jtemr.a: J~tH.InW.CTJI B KB.Mepe ( i( ~ I ·- 3 KM). 

llpMo~eoe 

llpoBe.n;eHwi aHa.JJJIS rroKasa.n: u;eJiecoo6pasHOCTD BBe,JJ;eHJU! B npo-

rpa.MMy T~RE~H 7-rrapaMeTpx~ecxoro HeJIHHeiHoro rrpeo6pasoBa.HRH; 

y.Ee BCe napaMeTpli 3aJ!XBOK 205 H .206, a TaREe BCH 3aJIKBK& 207 06-

C~THBaXHCD C yqeTOM KBa,D;pB.TH~OH IIOIIpaBKH a7X2• 

HKEe OnHcaHH cooTBeTcTBymmHe HsMeHeHHH B nporpaMMe" TH~ESH ~ 

T. e. B ee noJUlporpa.M:MaX 0 PTA X :m: Tf<A-F I • llOJUlPOrpa.MMa 

OPTAX ocymecTBJIHeT npeo6pasoBB.IDie Xtt, Yl1 ~ XT, YT c sa.n;aH• 

HHMJI napa.MeTpa.MH a~ = TR eo£ ( ~ ) , a7 = TR co E 7- H rro,ll;Ilporpa.» 

Ma I~AF{ orrpe,n;eJIHeT aTx napaMeTpH, xcnoJI:&sySI sBJJ;amme H H3Me­

peHHHe xoop.n;xHaTH penepHHX MeToR. Y~eT KBa,n;paTH~oro HCKaJteHBH 

ocymecTBJIHeTCH ,n;o6aBXeHHeM xapTH 

C+TRCOE7-1fABKl (ICD+IX)-ol(-A' 2 

Bes.ne nocJie B~CJieHH.fi YT -xocp,n;xHaTH. llepeHoc napa.MeTpOB TPCOE? 

:m: IX :m:s TR A F I B OPT.AX ocymec TBJUieTc.a: c noMOmDJO onepaTopa 
EQUIVALENCE (KEEP (68), TRCO:F:7) , (KEEP (69), IX) 

n = I ,n;.n:a HPn, IX = 2 ,D;JI.fl HSMepJITeJIDHOro MJ:KpOCKOila IIYOC (x~ y). 

KpoMe Toro, B T R A F I onpe,n;eJ[eH MaccJIB TR 1-( 4) ,D;JI.fl :xpaHeHJIH 
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sHal!emdi rrapa.MeTpoB a7/?L 2 : 

DIMENSION TR7(4) 
8TOT Ma.COHB 'q]fOTHTc.a: B HallaJ!e :q~:KJia .DO 15 N = I,tJc., : TR1-(Nl=O 

x ero oo,n;e:PJDMoe rrel!aTaeTo.a: rrocJJ:e oKowra.HJ.I.a: aToro nmum: 

PRINT 995,(TR7(N7) ,N7=1,4) 
995 FORMAT(/10x,4HTR7=,4E10.2,5x,6H(1/CM)) 

IIepe.n; Hal!a.JlOM :u;mura .D 0 ~ J = 1 J JfF .n;o6aBJieHH orrepaTopH 

IF(L.GT.3)GOTO 64 
TRCOE7=.0 

nepBHi H3 KOTOpHX nepeBO.n;HT Ol!eT K c~e,D;yromKM onepanHHM (B O~e, 

xor~a ~c~o penepHHX MeToK L ~ 4), paono~ozeHHHM nepe.n; onepaTopoM 

o MeTKoi I2: 
64 DO 62 J5=1,2 

LL=O j J3=3/ IF (J5.EQ.2) J3=4 
DO 61 J=1,NF 
IFD=LFD+ILFD*(J-1) 
KFD=IFD+N 
IF(IBK1(KFD+2).LE.O)GOTO 61 
M=IBK1(KFD+2) 
I1=N0X+J3¥LL 
I2=N1X+LL 
F (I1) =1. 
ICD=LXY+ILC*(M-1) 
F (I1+1) =ABK1 ( ICD+1) 
F(I1+2) =ABK1 (ICD+2)fiF (J5.:~Q.2) F (I1+3) =ABK1 (ICD+IX)H 2~'.0001 
LL=LL+1 
F(I2/=XAFM(LL) f IF(J5.EQ.2) F(I2)=YAFM(LL) 

61 CONTINUE 
CALL MCNEW(1,J3,L,NOX) 
DO 63 J4=1,3~ L4=J5+2*(J4-L) 

63 TRCOE (L4) =F (N3X+J4-1) 
IF(J5.EQ.2) TRCOE7=F(N3X+3)*.0001 

62 CONTINUE 
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HMeHHO aTa rpynna onepa.J.:1.1[1 H:axO,IOIT aHa't!emL napaMeTpoB a,· 
V1rf '2. L [ 2.. 

xa ycJlomtJr MtittUIMpta ~IJ;B:OHaJia t x = ~~ X R~ -X~ ( t/.1 a 1 Q r)] , 

( J s- = I) IJDI WyHRD,iiOHaJia ::C ~ ;:: ~~ [ Y !{ (- Y 7i ( q z. a., C#, a1 )] 2.' ( J !>- =2) 

COOTBeTCTBymmie CXCTeMH ypaBHeHEa pemaiDTCH C ITOMOmPD ITO~OrpaMMH 

M C N E 'N (I, J 3 , L , N 0 X ) , r.n;e J 3 -tmcJlo orrpe.n;eMeMHX napa.MeT­

poB ( J 3 = 3 ltlill 4), NO X - a.n;pe(} B pa6o't!eM Macc:a:Be F , c KOTO­

poro pacnoJioJiteHH npoMaBo.n;HHe no :Iapa.MeTpaM Q X~/fa.1 = I, 

fJ 'i.T~ /fJ ~3 = X H ~· , fJ X Tc /9 tts ::: Y H ,· · JfJJ.lJ.('J'f/~ /V az ;::: 1, 7J Yl(_ 1J tt '1 === X M t , 

rv YT /?at: = y M. 'rv YJ., p a.,_= XH· 2 
t i = 1, L • llpM 8TOM, sa.n;amme KOOp-

L Ill L ~ T L 

.n;RHaTH penepHY.X Me'l'OK XR-~ (HJIH Y !<.~,· ) pacnoJiaraDTCH, HatmHaH c 

a.n;peca N1 X )I pesyJl:DTaT, T. e. :Japa.MeTpH ae ' saHOCHTCH B 

MaccxB F , Ha'tmHaH c a.n;peca #5 X • 

3a.MeTXM, 't!TO yMHo:ateHHe X Hi·~ Ha xo~eHT 0. 000! ycTpaH.R:eT 

oDIH6Ky "rrepenoJIHeime A Y ", cBHaaHHyiO c rroHBJleHJieM 6oJI:cnmx 't!liCeJI 

"' 4. XM~Lf np:m: BwmcJieFm:m: rrapa.MeTpa a .... (yJte c&MH X 11· rrpe.n;cTa:& 
~ -·r t 

Jlf.IIOT C060i 60JI:DIIIHe q]!CJla). 3a.MeTHM ,I{aJiee, 't!TO Ha IIe't!aT:D BHBO,IU!TCH 

aHa't!eHHe napa.MeTPa ~/A.~ (eM-!), r.n;e 1\ t. = a3
2 + a4

2• 

----+--~~ 
J-ev­
~~-
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