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To'IHOCTb BoccTaaoaneanst npocTpaacTBeanoli KapTHHbi perHcTpHpyeMbiX B TpeKoBoli Ka

Mepe C06biTHi! onpei!OJ!HOTCH XapllKTOpHCTl!KilMH npHMOHHOMbiX _IIJ!H -C'LOMKH <jJOTOKaMep { 06'LOK

Tl!BOB)o ~ CBH3H C OTCyTCTBI!OM B nH:epaTypO llllHHblX 0 Bl!IIHHIIH XapaKTOpHCTIIK <jloTOKaMep 

aa TO'IIIOCTb onpeneneanst npocTpaacTBOHHhiX_ KoopnnnaT 6blno npoaeneao aKcnepHMeaTanbHOe -

nccnenosaane SToro aonpoca. 

1. XapaKTepncTBKI! cporoKaMep, ncnonbayeMbi~ ~eocpoTorpaMMOTP!f~~~ 

Bll TO'IHOCTb Bhi'IBCJ!OBBH npOCTp8HCTBOHHbiX KOOPIIHH8T 

_ OcnoBHhiMB xapaKTepl!CTI!KaMB <jJoToKaMep, KoTophle ncnonbayroTCH -npn Bbi'IncneaaH 

HpOCTp8HCTBOHBhiX KOOpllRBST no <j>opMynaM CTOpeocpoTOl"pllMMOTpllll, HBJ!SIIOTCH:'l/ 

1. Kooplll!HilThl rnaaaoli TO'IXR canMKa { %0 

MOTHOM CTe~ne {pnc. 1). 

OTHOCHTOlibHO MOTOK·Ha npen-

2. 3aBIICRMOCTb fj p ) 1 3110Cb! fj -yron MO>K,lly onTH'IOCKOli OCbiO cpOTOK8MO-

phi II .l"J!IlBHbiM nyqoM H3 HOKOli HpOCTpaHCTBOHHOli TO'IKH, 

HBB aTOll TO'IKH {pl!Co 1). 

p -panuyc - BOKTop nao6pa~e-

3. 3aBHCI!MOCTb npOilOJ!bHOli CcpepB'IOCKOli a6epplll!BB 3p8'1K8 BXOII8 OT ann p • 

4. Peanbnoe cpoKycnoe pacCTonane cpoToKaMephl f • 

npn,H3l"OTOBnennn cjloToitaMep MOI"YT BMOTb MOCTO OTKJ!OHOHHH peanbllb!X napaMOTpOB 

OT paC'IOTHh!XIIlOilOI!TpHpOBita nHH3 H T.n. noaTOMY peanbHbiO XllpaKTOpHCTHKH KaMep BCOI"Il8 

oTnn'laroTCSI oT nneanbBhlx. Qqeannao, '":> Ka'leCTBO cpoTOKaMepbl onpenensteTc" norpemaoc

THMB ee pOaJibHhiX xapaitTOpRCTHK1 B03HHK810WRX~CnOIICTBHO HOCOBepmOHCTBa o6'LOKTHBOB. 

nel"KO nOit838Tb1 'ITO npH C'bOMKO B B031!yXe C BbiCOTbl OIIHOI"O MOTpa TO'IHOCTb onpe-
0 . 

llOJIOHHli Z -ol! KOOpi!RHilThl AZ IIHH yrnpB 3pOHHH OT 10 110 40 COCT8BJIHOT 0,3-0,5 MM, 

ecnn norpemHOCTB B. yrnax - Afj paBHhl OIIHOi! MHHyTOo npa C'LOMKO '10p03 CpOI!bl C noxa-

_38TOJ!liMB npenoMHOHRH D > l'i• 
2 

npstMO nponopnuoaanbna n 

A Z aoapa,cTaeT B nonTqpa-naa paaa, TaK KaK ~ ~ 

• Ecn11 noTpe6oaaTb, '1To6u omH6Ka B Z -oil xoopnaaa-

Te1 o6,-cnOBnOBHilli nOl"pOWHOCTSIMB 31lBHCHMOCTH fj ( p ) , He Hp0Bblill8JIIl 0,2-0,3 MM, TO 

113 SToro BhiTexaeT ycnoane: 
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lif3 ' 15·- 20 cex •• (i} 

H3 STOro ycnoBBH cnenyeT1 ·~TO: 

t. Hy:acao nu6~ axcnepuMeaTanbao B3MepBTb aaBHCBMOCTb {3(·p) · , nu6o onpenennTb 

~oxycaoe paccTOallBe ljloTOxaMep c TO~IlOCTbro ! 0,01%. 

2. KoopnaaaTl>I rnanaoll TO~B cllBMKa ll)'JK.Ho anaTb c norpemaocTHMB, ae 6onbmBMB 

2-8 MltMo 

2. MeTonBXa onpeneneHBa xapaxTepliCTBK ljloTOxaM.,!2 

HccnenoBanRe npoBOnunocb aa cnen:JianbHl>IX ¢oToxaMepax •Tunpo-Pyccap-4', npenaa3-
. . . . . . OHHH121 .n'· . 
aa~elllll>IX nna C1o_eMKB TpeKOB B MeTpOBOII 1If3blpbKOBOII lt8Mepe • , llSI ltaJK.[loll Ka-

Mepl>I 6ima. zaMepeabl ~BDcaMocTz f3 (p_
1

.> • < 1- I; u, m, rv, N > npz naTa paana~ablx 

o;xeaTan:Bsx panHyc - ~exTOpa. B nnocxocTJi zao6paJKell!IH ( pzc.1). HaMepe'a:na npouanonznac~ 
aa -·ycTallOBitO; cocTOllii!OII'Jr3 3pHTenbllOII Tpy6bl, CHCT9MLI naacjJparM, IIOBOpOTHOro CTOnBKa, 

. . . . . /3/' . 
HA ltOTOpOM fCTallaBnHB8n8Cb ljloTOitaM9pa1 B C9TKB fOTb9 , 

Yrnhl .oTC~BTbiBAnBCb oT ocu,npoxoAameA ~epea n:eaTpanbayJ<i Me'rKy •. aa npenMeTaoM 

cTOIUie ( T. ·0 aa pzc. 1 ) • To'lllocTb 'aau.;peuus {3 ll p cocTBBnsna 5 ce~ a 1 MXM, Yo
TallOBitH Taxoro TRna o6bl~ao· npuMeliS!roTcs B onTRxe nna onpeneneauu cjloxycaoro pacCToB

IlBH ¢o'roxa:uep. 

06 6 
• . . II II · /4/ 

. pa OTXS; p83fnbTaTOB B3MepellB 1IpOH3BOAHllaCb B cnenyrome IIOCllO.!lOBaTellbHOCTB! 

1. Onpenei!HIIBCb xoopnuaaTbl x 0 , y0 rnanaoA TO~xu 0 cauMJta (puc. l). 

2, H3Mepellllb18 31la~ellBB {3 ("pI ) . nepec'IJITblllliiiHCb OTHOCHT9llbll0 HOBO II OCB1 npo-

xonllll!ell qepea 0 

3, C JIOMOIIlbW XBanpaTB~IlOII B.IIT9pDOIIIlll:Hll p93fllbTaTbl B3MepellBII {3 ('p ) IIpBBOnH-

llBCb X 31la~ellBS!M p 1 !tpaTilLIM 5 MM' ll _ycpennBIIIlCb. 

4. BLI'IHCllSillHCb omu6xn B aaa~ellBBX yrnoB ( 8 {3). 

(2) 

s. MeTonuxa H peaynbTaTbl uccnenonaHRB BnBBilHB xapaxTepHcTax cjJoToxaMep aa 

TO~IlOCTb BblqBCllOilBH IIpoCTpaBCTBOBBbiX ltOOp/lHBaT 

nllll uccnenoBaBBH BIIRHHBB xapaxTepnCTBit cjJOToltaMep aa TO~BOCTb BLI'IBCII9BBB npoc

Tpaucnea.a~ B:OOpnB.IIaT 6LinB. Bb16paBbl '18Tblp8 cjJOTOKaMepbl, nne-c IIO~TH Hll~llTH~IlbiMH 
xap~TepBcTBxa~B ( r'cTepeonapa) u ue6onbmBMB norpemaocTHMB B yrnax (BiJ < IOcex.). 
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. nne· U . ...CTepOOJiapa)-:c, 3aM9T.IIO pa3llll~arolllBMHCH 3aBBCBMOCTBMB {3 ( p. ) .H 

60nblllHMX !lorpemH?CTHMB B {3 . ( Ta61!H!Ibl 1 _JI 2) • 

· C noMombro STBX xaMep. 6blnH _ccjJoTOrpacjJupoBaabl nepexpeCTBH_, aaaeceaable ua CTOKI!Hil• 

libiX nnacTauax, orpaBB'IHBarolllJix : p~_6o'IHII o6'beM eyablpbKo~oll xaMepbl, ITepexpecTHB aaao

CHlll!!Cb aa nnyx np~MLIX, onaa H3 xoTopoll 6blna. nepnellllHKfi!Bplla 6aae C'bGMXH, _a BTopas 

napannellblla ell. MBJmManbBOe paCCTOBBBe MOJK.llf nepexpeCTBHMB - 50 MM, 4>_oTorpacjlapoBa 

llH9 DpOH3BOnBIIOCb onaoBpeMellllO llBfMH CTepeoiiapaMH1 paCCTOHBBe M9JK.llf KOTOpLIMB COC

TllBllHIIO 810 MMo Eaaa C'beMXH-400 MMo 

Ha MBXpocxone YHM-21. B3Mepsnacb xoopnllaaTLI penepabix TO'!ex (0, ·M1 , ·M 2 , M 
3 

.B KOOpllBBaTLI B~o6pame~HII 0/lllBX B ,TeX JKe nepeKp9CTBII (coOTBe;CTBfiDIIlB~ TO'IeK) ~a CllBM-

KBX cTepeonapbl, · To'IHOCTb H3Mepeaull cocTaansna 0, 1 MM nnB X , Y B 0,4 MM nnu Z • 

llpocTpaaCTneaable xoopnuaaTbl nepexpecTBII X1 , ·v, , z1 Bbi'IBCllHIIBCb IIO cjlop--
' . . 

MfllaM: 

Xm Bx1 

x, + x'l 
I 

Zc(~ 

Y
1

/y; · 

x1 + x;·y1 h; 
1D 

}; 
k=l 

y D 
By, 

X I + X~• ·y1 /y; 

(3) 

dlt • Siri{3(r ) /nll -Siri 2f3(r
1

). 

Y:n'- Sin2{3( r,) Sirif3(r, ) 
k -

3necb: x, • ·y 1 · B 
, , 

"t • Yt -xoopnBHSTbl COOTBeTCTBfiDIIlHX TO'I9Ki r = y :a:
1
2 + y

1
2 ;<\, 

B nit -TOIIIIlBilbl H DOKS3aTenB !Ip9110MII9BBH cpen, '!9pe3 B:OTOpble DpOB3BOAHTCH C'b9Mita, 

Ocb X -on connanaeT c ·6a3oll C'beMxn, ocb Y -on nepneanuxynspaa ea~ 

llpn Bbi'IBCI!eHBB X , Y B Z BBonunacb nonpanxa ita ycanxynneaxu ·n nonaranocb, · 

·_'ITO, ecna y (y') < 10 MM, 'TO y/y'~-1. llocnenaee CBH3allo C T9M ODCTOHT9llbCTBOMt 

'ITO nenuqaua oTaomeans Y /y' npn ae6onbm.ux 3Ba'!eBBsx Y ( .< 10) MM. na-ea omn6ox 

H3M9pellBII B paauocjJOKfCHOCTB o6'beKTBBOB.3aM9TilO OTnB'!a9TCH OT CBOero HCTBilBoro 3Ha-

. '!eBBS, )t 

06C'!9T p93fllbTaTOB H3MepellBII DOKa3SII,·'!TO: 

' - . I 
1. CpenuexsanpaTB'IBble oma6KB onpeAeneaaH npocTpaacTneaaLIX xoopnnuaT no CllBM:XaM 

1-11 cTepeonapbl (coCTaBneaaoll H3 xaMep c nO'ITB uneaTH'IHbiMB xapaxTepacTnxa~~~:x) cocTaB-

nHroT: 0,2 MM nns X , Y R 0, 7 MM nnsi · Z • 

2. To'!HOCTb onpeneneBBH xoopnnaaT no cauMKaM BTopoll cTepeonapbl C1IIlecTBeauo 

xyJKe. Tax, aanpnMep, B STOM cnyqae cpenaeKBanpaTB'IIlaH omn6B:a B Z coCTaBnHeT oxo

no 2,0 MM. Kpo~~~:e aToro, TaxJKe aa6monaJOTCB cnenyJOIIlJie ncxameauu aaaqeaHll X u Y : . 

a) Bb1'!DCIIeaabi9 auaqeunsr X -b!X KOOpAHilaT TO'I9K1 IIOlKalllBX lla npocTpaHCTB91lBbiX 
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IIpSDUIX)nepiiQII.IlllltYIIlJpHbiX 6838 C'beMXB, CM811l8IOTClJ npB 11Cp8X0ll8 '18p83 6a311CJIYIO IIJIHBIO 

118 1 ,5 - 2,0 MM, 

B) AnanorB'IIIbiG CM811l8HJIB BMe,IOT MCCTO npB Bbi'IBCIICIIHH ltOOPllBIIST TO'Ielt, 11ClK811lJIX B511J!• 

3B 6a3bl C'l>ellallo fipH'ICM 3H8'18HHlJ . Y- bllt ltOOPllBH8T 38UClJT OT Bb15opa H8'18n8 ltOOPllB

HST, B. BX p83BOCTb COCT8BIIlJCT. OltOIIO 2 MM, 

B&IBOllbl 

· 0CBOBBbl8 pe3yn&T8Tbi Ilp0~8ll8RHOro BCCIIGllOBAJ!J!B 38ltiii0'1810TClJ B C118llY1011l8M: 

1. TeopeTB'IecxBe onellltB BnBHBBH xapaxTepBCTJIJ( 4loroxauep 11a TO'IBOCT& Bbi'llfcneltliH 

npocT}laacTBellllbiX xoopABHaT xopomo cornacyroTCH c u:cnepBMeaTan&abiMH lliiHHbiMB, 

2, fipR CT8peoC'beMII:8 4loTOII:8MepaMB C nom H)leJ!TB>iHbtMII xapall:TepBCTBII:SMB MOlKIIO 

Bbi'IBCIIlJTb . DpOCTpaliCTBQIIBble ll:OOpllHBIITbl TO'ICII: no 4loPuYIISM 'CTepeo4l_oTorpaMMCTpBB C nor

pemHOCTHMH, 6nH311:HMH Jr.' OWB61l:SM B3Wepe11HL 

3, npH; CTepeOC'I>QNite 4loTOII:aMepaMH C OTIIB'I81011lBMHC!I. Xllp81t.TepHCTJ!Il:m.fB ( f- £ ,.0,6MM) 
. . . I ' ' 

aylK!Io'npoBOAJ!Tb cnennan&able HccneAOB811BlJ·Jlllll axcnepHMenTan&aoro onpeneneRB!I nonpa-
. ~- . . . /5/ 

BOll: II: 4l_opMyii8M CTepeo4loTOrpiiMM8TpHB J!IIJ! HCnOIIb30B8Tb ApyrYJO MCTOABXy 

4. fipH Bbl5ope 4loToxaMep llllll cTepeoc'l>eMox B Tp_eEoBbiX xaMepax uenecoo6pa3ao npo

BOllBTb TllliiTellbHOe BCCIIC~BIIBJ!Q xapaXTepHCTJ!X XII~OrO o5'1>8XTJ!BIII T,ll:, 3TO MOlKCT cy

lll8CTB811HO CHB3BTb OmH61l:H B XOOpllBHIITIIX J! yllpoCTBTb MCTOABXY BOCCTIIHOBIICRJ!ll llpOCTpaa

CTBCHHOft XIIPTJ!Bbl C05biTJ!ft, 

B 311XIIIO'IQBHe aBTOp BblpalKaeT rny6ox:y10 6naroAapaocT& B.n. JbcenenoBy 3a nocTOBB-

Hoe BHliMSBHe H neBIIb18 COBQTblo 

nHTepaTypa 

1. a.M. nHBmHU. BonpOCbl 4ln31IXH aneMeHTIIPHbiX '18CTHU. H3Jl, AH ApM. CCP, 1964, 
CTp, 559, 

2. A~B. EoroMOIIOB H Jlp. nTa, N. I, 61 (1964). 

3. M.M. PycnaoB, «<>ororpaMMeTpH'IecxaB onTHxa, MocxBa. •reone3B3naT, 1962. 

/ 4. E.M. AanpeeB, n.c. BepTorpanoB, B.r. HBIIBOB. npenpnaT OH.f!H, 2051, 1965. 

5. Proceedings of the lnforrml Meeting on Geometry Programrres for heavy Liquid 
Chamber,. GENEVA, 1963, 

\ 
/ 

Pyxonnc& nocTyDHna B nanaTen&cxuft OTAen 
26 BOH6pB 1965 r, 
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Ta6nHua 

lcTepeonapa ~ c T e p e o n a p a 

~ 3 4. 

plcu {J {J {J ·. {J 

o,o 00° 00'-00" 00° 00' 00" 00° 00' 00" 00° 00' 00" 
0,5 02 50 43 02 50 35 02 48 23 02 48 29 
I,O 05 41 08 05 41 05 05 36 36 05 36 56 
I,5 08 30 48 08 30 49 08 24 08 08 24 40 

-2;0. II 19 39 II I9 39 II IO 49 II II 32 
2,5 14 07 18 14 07 16 I3 56 19 D 57 I6 
3,o· !6 53 29 !6 53 23 16 40 24 16 •4I 34 
~,0 22 20 28 22 20 II 22 03 2! 22 05..._ OI 
4,5 25 00 51 25 00· 32 24 41 17 24 43 40 
s;o 27 38 54 27 38 24 27 17 54 27 20 22 

' 
5,5 30. 14 2I 30 I3 4! 29 51 28 29 ~3 54 
6,5 35 I6 52 35 IS 59 34 50 33 34 53 37 
7,0 37. 44 02 37 42 47 37 !6 00 37 I9 21 
7,5 40 07 58 40 06 37 39 38 27 39 42 00 
8,0 42 28 47 42 27 I7 ·41 57 45 42 or 41 
================================================================ 

Ta6n11na 2 

N. 8{3 B{Jmax f x + llx Y± fly 

~/x cex ceK MM MKM MKM 

I 9 22 97,71 6 :! 3 8 :! 2 

2 7 2I 97,70 4 ;! I 0 + I 
3 n· 3I 98,36 IO :! I 3 + I 
4 23 69 98,95 . ' 4 + I 3 + I 
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