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AHHOTSUHSl 

AnanH3HpyeTCH KOHaqecKoe penpoeKTHpoaanae KaMepHbiX cTepeo¢oTorpa¢aa npa 

Onpe.r:teneHHH HMUfllbCOB 38pHJK9HHbiX qaCTHU; . .llBIOKYlliHXCSl B M8['HHTHOM none. 

PacCMOTpeH cny .. ttail:, Kor.na Q:!oTorpaqlHpOBaHHe KaMepbi a penpoeKTHpoaaaue cTepeo

CHHMKOB npOH3BOaRTCR uneHTHqHWMH o6~eKTHB~MH, OITTHqecKHe OCH KOTOpbiX rrapan-

1191IbHbl MarHHTHOMf fi01110. 

B pa6oTe nonyqeaw cooTHOlll~HHR, nosaonHIOlllHe no aenaquae usMepeaaoro pa

.nayca KpHBH3Hbl KOHHqeCKOfi npOeKUHH cnena qaCTHUbl BblqHCnHTb pa.auyc KpHBH3Hbl 

opTorouanbaoa rrpoeKUHR •. 

,·/ 

i:. 

.·1 
. •i 

. ,· 

!: 

3apH>KBHHl.UI qaCTHU8 B M8I"HRTHOM none J{ ,QBH)K8TCH DO BHHTOBOA llHHHH. p8lliiYC 11:0-:-

Topoa P 
CBH38H C BBllH"'RHOA HMDYllbCS qaCTHllbl p · COOTHOW9HR9M: 

JOO.!{p ev 
p =----. 

cosfl c 

3necb e t•rny6u:HHbdi yron•t - yron MEnK.ny HMnynbcOM qacTBUbi H nepnea.auKy-

llRpHOA It MarHKTHOMY nonro UllOCKOCTbiD /ropH30HT81lbHOA(. 

npH o6pa60TK9 cTepeo¢QTorpa~HII HB penpoeKTope /Tnna OUHCaHHOro·s CTaTbe.BacH

ll8HJt0 n: .op.111 I .nnH uaMepe~HS1 aenR'IHHbl p qacTo ucnonbayeTCH MeTO.ll nocneLtoBaTeJib

aoro coaMemenHH nyr oKpymaoCTeA /a naweM cnyqae naneceHHhlX na TOHKHB nneKcHrnaco

Bble nnaCTHHbll c npoeKuHeA Hao6pa>KeHHll cnena ·qacTHUbl na ropu3onTanbHblll aKpanx/. rny-

6HHHblll yron e onpenenReTCR npH socnpouaseneHHH nao6pa>KeHHR cnena B npocTpaHCTBe. 

TaKof:t MeTOll onpeneneHaH HMnynbcoa 3apsrmeHHLIX "18CTHU oTnaqaeTcst OonbwoA CKo

pocTbiO o6pa6oTKH H xopowell TO'IHOCTbiO, H HM9HHO erO Mbl 6yneM HM9Tb. B BH.llY B nanbHell

weM. npaBIJ.8
1 

npB STOM HG06XO,QHMO yqHTbJB8Tb, 'ITO npoeKUHH H305pa»<.eHHR TpaeKTOpHH 

'IBCTHUbl HB ropH30HTanbHblll 3Kp8H Up8KTR'19CKH RBnROTCR KOHH'I9CKOII /pRC, 1, pHC. 21; a He 

OpTOrOHanbHOI!, R D03TOMY H3M9p9HHblll pa.llHYC 
p M MO>KeT CfW9CTBSHH0 OTIIHq8TbCSl OT 

83 • /2/ 
HCTHHHOrO pa~Hyca p BHHTOBOA nHHHH

1 
no KOTOpOA .aaaranaCb '18CTHU8 • Hac 6y.a.eT BR-

TepeCOBBTb CBSI3b M9>K.llY pRaM. H p KoHKp9THaA aa~a'la onpe~eneHRll P UO H3Me-

p9HHOMY PeaM. paccMoTpeHa BO BTOpoll 'laCTH pa60Tbl. 

1. KoaJtt~ecKaSI npoeKUHR BHHToaoA nanaa 

npa BbiBO~e COOTHOW9HBH M9>Kll.Y p R PasM. 06'b91CTHBbl C'IHT8IDTCSI TOHKHMR ZIBH3a-

MH, H3 pHC. 1 BH~HO, 'ITO opToroHanbHaR n~oeKuHR n .. Ha ropH30HTanbHYIO nnOCKOCTb p 

TO'IItH T ee cosna~aeT c .KOHR'Iec&oii npoeKuHell K r ee R306pa>KeHRll na nneHKe a r • 

H a no~o6Hll npRMoyronbHbiX TpeyronbHHKOB cnenyeT: 
. h(t} 

I!.R = Krfir = Rr/l-, .. 
r~e R r -paccTORHHe OT OUTH'I9CKoil ocR L o6.,eKTRBa, no TO'IKR T 1 h(t} 

liRe OT TOliJtB T .llO nnoCKOCTH p 

121 

-paCCTOA-

061>1'1HO R306pa>KeHH9 cnena Up09KTHpyeTCR 'lepe3 KOMU9HCHpyiOU199 CTQKDO, HM910Ul99 

Oll.BH8K0Bbl9 ODTHli9CKHG X8p8KT9pHCTBXB CO CT9K110M K8M9pbl, B KOTOpOA perRCTpRpy~CR 
H 

co6b1THA. EcnH TonwHHa cTeKna;.. d 

pasno US-h(t}-·d(l-.LJ. r~e US 
n 

nnoCKOCTH p • 

T 

-p8CCTORHR9 OT ODTHt19CKOrO U9HTp8 06'b9KTBB8 ~0 

, a ero KO:>~~IIuHeHT npenoMneHRII - n • TO 

Ha pHC. 1 R pHC. 2 UOKa3aHbl KOHH'I9CKaR. H OpTorOHanbHaH npOeKuHH 0Tp93Ka BHRTOBOII 

nHHHH AB ea nnocKOCTb P • Mbl paccMoTpHM npasyro BRHTOBYIO nHHHIO, ypaseeHRll KO-

yapsint z =(p tgS}·t • ecna oc& z coana.aa-
TOpOl! HM9IOT BR.C: X- p COS I 

eT C OCbiD BBBTOBOA 11BBHD. HanpaBneHH9 OCR a6cnHCC 38ll89TCR, Jt8X UOK838HO Hll pHCYHK9 

x/ , PaccMoTpeR cnyqaA, KOr~a 6a3a cTepeoannapaTa R nnocKOCTb ¢QTonneHKH pacno-

no>KeH"' nepneH~HKynApHO K MarRHTHOMY noniO, a ~OTOrpa~HpoBaRH9 KaMepbl H penp09J<TH
poaaHH9 CTepeOCBHMltOB npOR3BO.O.BTCR. R.0,9HTHtiBbiMH .Q6'b9KTBB8MR C napannem.HbiMlt OUTH-

'19CJCBMH OCRMR • 
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I cneo.oaaTen&RO, napaMeTp onpe.neneH OllR03H81.J:HO/. 

TOli:KB 1 ( tj HMeeT OpToroHanbHYIO npOeKUHIO n T c K00p.UHH8T8MH X T = p cos t 

Y T = p sin t • 8' KOOp.UHHBTbl KOHH'IeCKOfi: npoeKOBH K T H306pameHIISI 

Xr + fiR cos {3 = pcost + RT h(t) cos{:), 
ilr 

X 

y y + li Rsin fJ = psint + R !1!l sinjj . 

a 
T 

paBHhi: 

/3/ 

T T /lT 
By .a eM C'IHTaTh, 'ITO nnocKOCTb P npoxo.nHT qepea cepenHHY M OTpeaKa BKHTo-

aoll nHHHH AB .Tor.aa h(t)=z(t)-z(t
0

)=z(t)-z(.!!_:_!y __ )=ptgf'l[t-(t +~cosE>I JL 
2 A ' 2~ 

r.ae -.o.nHHa oTpeaKa AB • a t 0 cooTBeTcTayeT cepe.nzHe AB. 

sin {3 = P sin_!~ . 
R-: 

!13 pHC. 2 cos {3 = 
R 0 + p cost 

Rr 
-~ R O -pacCTOSIHHe Mem.ny OIITHlJ:eCKOi:l OCblC o6aeKTHB8 H OCbiO BHHTOBOA niiHHH/. 0TciO.cia 

napaMeTpHqecKHe ypaaHeHHSI KOHHlleCKOA npoeKUHH H306pa~eHHSI BHHTOBOH JlHHHH HMeiOT BH.n: 

x=pcost+ 
ptgf'J f!cosE>I 
---(R +pcost)[t-tA- ----1 

H T • 2p 
141 

y = p sin t + P 
2 

tg ~-sin t • [ t - t - .f.]~s~J ] 
H.,: A 2 p 

HaH.neM paMHYC KpHBH3Hbi KOHH"tJec&ofi: npoex:.UHH, npHqeM aenHliHHY 

rrocTOliHHOli /o6blqHo HT> 50 CM, a h(t) = 5 eM/: 

H T 6y a.er..-t; Cl{HTBTb 

Pk (I) = 
(x'' + y')•/• 

--x-.yr--
1 x'~ y"l 

2 . 

p "' e icos8l tg e . 2 tg 9 2 1';. p ·Ill + - tg"' ( t - t - ---)- -u- R0 sm t] + -;;r ( p + R cos t) 
Hr A 2p "T . ll T . o 

5/ 

~ ~(t-tA- !L~~J]2-R sint•~ [1:-;;fie(t-; _,~~)l+2p~(p+;::-t)• 
HT, 2p 0 HT HT A 2p HT 0 

npu HCDOllb30B8HHB nneKCH~118COBbiX W86JIOHOB .llJlSI H3~ peHHSI pa.llHYCOB. KpHBH3Hbl npo

eK.UHH pe8JibH.biX CJI9,llOB Mbi B .a,e:HCTBHT9llbHOCTH ODpenensteM H9KOTOpbia cpe.O.~Hif p8.llHYC 

pll3M.(f) p k (f J 

+ fie•• Sj 
= _1 -.-p-

f!cosf'll • f P• (t)dt. 
P -_floo•.ffi 

/6/ 

2P 
3.aecb -Jl nu:ua TpeKa 'laCTHUbl. 

B 60llblllHHCTBe· peanhHhiX cnyqaea· Momao c 60llblliOA: ToqaocTbiO no.JJ.araTb 

p (i)=p(O)=p(t) 
H3M. k lc 0 

, T.e. C'IHT8Tb H3MepeHHbiA pallBYC paBHbiM 3H8"1eHHIO pk (t 0 j J 

cooTBeTCTBytoweMy cepe.anHe cne.aa. Ha pRe. 4 npnse.aeHbl rpa<tJHKI'l ;;;:yt'J .anll R = 10 
• 1 

HT = 45 

MeTpOB p a 
H pa3Hb1X aaa'leaua t

0 
• Ba.a.Ho, ttTO npu QnpeL:t'eneHHbiX 3HatteHHRX napa-

neitCTBHT9nbHO MO>KHO · C'tJHTSTb p H3M, = p k (to J • 

3TO paBeHCTBO TeM TO'lH99 1, -JPM 60nbWe BeJlB"IJ.BHB H . 
.T 

npaKTH'IeC.ltH 38ll8lf8 COCT ·)HT B BbJqo:cneHDH p no H3B9CTBO:My p ·, B IIpH aanH'lBH 
. H3M .. 

601lblliOI"O CTB.THCT1r19C.K:0('0 MaTepHana C UOMOUlhlO onpeneneBHbl~ K_pHTepl!eB MO>K~O qT6H-

p8Tb .O.nH BSMepeBHH TOllb.K:O TaKHe cnellbl B KaMepe, llllSJ KOTOpbiX. BbiJIOJIHReTCSI ycnOBHe 
r 4 · , 

P BaM.= P• (t
0 

J • B nanbaeAweM 6y.lleM C"'BTB.Tb aTo y9noa~.e Bblri:onaeB&YM, T.f§!. 

4 

l 
I 

i I 
l' 

! ! 
,! 
., 

t-t
0

- t-t _ lleosel 
A .. --- - o. Tor.aa q,opMyna 151 npHMBT aa.a: 

2p 

p B3M. • P 

tile • tg~e • ,1• 1[1 ---y;; R
0

sin 10 ) +trr'(P +R0 cost 0 ) I 
---,ge-------------
[1- -- R sin t ) + 2p ~(p + R cost ) 

H • • n• • • 
T T 

2~ B~qacneHHe panayca KpHBH3Hhl opToroaanbHOH npoexaHH cne.o.a qacTHUbl 

no peayn&TaTaM aaMepeaHA 

171 

nna Hcnonb30BBHllll q,opMynbl 17 I aeo6xo.aliMO BH.aOII3MBHHTb ee npl!MeH!ITBnbHO K Koa-

KpeTHbiM H3MepeHIHIM. 

M hi paccMorpaM cnyqal! /eM. pnc. 3/, Kor.aa onpe.aenaroTcll aonllpHbte Koop.aaaaTbl r 

!I ¢ ~ c.ne.t:ta A OTHO~HT91IbHO ueHTpa K8M9pbl Q , .OnHH8 cne.Qa B DpOCTp8HCTB9 

, aanpaaneau:e HMnynhca ttacTHUhl a ~ cne.oa /yron a I, rny6HHHbtA yron 8 

n pannyc p • 3TH xapaKTepu:cTHKH nonaocTbro aa.oa~ nonomearre cneaa a npocTpaHcT-

se OTHOCRTenbHO OUTHqecKOH CHCTeMbl. 

Bb!pa3HM B q,opMyne 171 R
0 

qepe3 

/: R
0

+ pcost = RTy1-·.f!!..sin 2 t 
RT 

• !13 p11c. 2 n p!!c. 3 liMe eM I .anll nro6oro 

T.e. R0 ~vR~-p 2 sin 2 t -pcost 

R
2

= r 2 + D
2

+ (-1)•·2r·D·:cos¢ 
T 

a 

rue k = 2, ecnn npu H3MepeaHH p HaM. nao6pa>KeHHe cne.aa npoeKTHpyeTcH qepea neabiA: 

o5oeKTns; a k = 1 !l1ISI npaaoro o6aeKTHBa, a D -n.onoaaaa paccTostHHSI Mem.oy onTH'Iec-

KTfMII uenTpaMli .llB)'X 06'b9KTHBOB. 

0Tcro.o.a .llnst Haqana cne.lla A 

R = yr 2 +D 2 +(-J/•2t·D·coscf>-p 2 sin 2t -peostA 
0 A 

/8/ 

nonyttHM Tenepb COOTHOlll9HH9 MeiK..'lY napaMeTpOM t A B H3MepsreMbiMH B9JlH'tJHH8MH. 

npl'l Bb16paHHOll Ha pnc, 3 !IpliMOyPOJlbHOH CHCTeMe KOOp.a!!HaT 'X Y TOqKll fiA , Q, S, S' 

HMSIOT cne,llyiOlUH9 3HatteHHSI KOOp,!lHHaT: 

!Iron 

nA% I rcos¢ + (-1)· ·D;-rsin</> I; 

Q = I (-1) • • D; o I ; 
S = I o ; o I ; S' = I o; o I 

Ocb BHHToaoA nHHHH 0 n:MeeT Koopnn:aaTw 

{

X 0 = • r cos ¢ + (-J) • D - p cos a 

y = 
0 

- tsin ~ _, p sin a 

p. paaeH a -· t A f paccMaTpBB8eTCst npaaast BHHTOBast n:auast/. 0TCIOJla 

Yo = 
tg (a -· t A) = Xa - r sin 0 - p sin a 

--------~--------rcos<f>'+(-1) ·D -pcosa 

/9/ 

/10/ 

TaxHM o6pa3oM, Mbl aony•ll!nH cacTeMy !13 .asyx ypaBHBHHll 17 I H 110/, KOTOpall o.aao-
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aHa 'tHO onpe.aensteT p 11 t A Ia /7/ Heo6xoan:Mo aa.MeHHTb 

x/ 
CHCTeMa pewanSCb tJ:~cneHUO M9TOLlQM H8HM9HblllHX KOa.a.paTOB 

t 0 Ha fJcos0 1/. 3Ta t + ---
A 2p 

Bee paccy>KLieHIIII eenHCh ans npaeoi! BHHToaoi! UHHHH. EcnH Mbl HMeeM aeno c neaol! 

nuHKeA /aanpaaneaHe nona o6paTaoe; 'lacTHUbi HMeroT aaps.a .npyroro a a aKa/. TO ueo6xolla

MO n116o 113MepHTh xapaKTepHCTIIKH J<ouua cueaa qacTHUbi, a ue Haqana era, nu6o a .popMy-

nax /7/ II /10/ 38M9811Tb </> 

Ull a >. u I. 

sa 217 -· q, H a aa 11 -·a BnH 311 -• a lee-

B J<aqecTBe HarnHLIHoro npHMepa HcnonbaoeaHHH .popMyu /7/ 11 /10/ npHBeaes cnexTp 

MIICC Hei!TpOIIOB, nonyqeHHbli! npll IICCU9LIOBIIHHII peaKUHII + 
11 +p-+" +" +n 

B ny3blpbKOBOll I<HMepe. C nOMO!llbiO nneJ<CHrUHCOBbiX Wa6UOHOB B3MepHUHCb pliLIBYCbl KpHBH3-

Hbl CU9LIOB BTOpBqHbiX 11 H tr + -Me3oaoa. 3aTeM BbPIKcnanHcb- 3Ha'leHHB pallHycoa op-

TOrOBanbHbiX np09KUBll CU9LIOB II no HIIM - BMnyubCbl M930HOB II MIICCbl H91!TpOBOB. Ha 

pac. 5 np11aeaeabl acnpaaneHHblll a HeHcnpaaneHHblll cnexTpbi Mace HeliTpOHOB, nonyqeHHble no 

83 co6biTBliM. 3TH peayUbTHTbl ClblliH n106eaHo npeaocTasneabl HaM T.Jl. SnoxHHnesoll , 

11.11. HeMeHOBbiM B !Oasb )!(yu-.paH. 

B aaxn10qeaHe · as'l'opy npHBTBO no6naroaapHTh 11.H. CHURBa, P.M. CynHesa B 11.B.¢a

UOMKHHa aa noMOlllh s o6cy>KLieHBH; E.B. Boaa>Kaesy, 11.E. Manhueey a A.B. POKIITCJ<oro 

38jUpO,llenaRHhl9 B 60llbWOM JtOnH119CTB9 Bbl'lHCnSHHSI. 

11HTepaTypa 

1. A.T. Bacanesxo, M.C. Koaoaaes, P.M. Cynaes, A.M. ¢BnHnnos, IO.A. lllep6aJ<OB. nTa~ 
No 6 • 34. /1957/. 

2. K.H. Barker. Nuovo Cim. !.!• Suppl. 2, 309 (1954). 

PyKOnBCb nocTynsna B B3LIIIT9UbCKBll OTLI911 
9 JOIOUll 1963 r. 

x/ HacTosruaR pa6oTa BbiiiOnaeaa a CBSI3H c H3MepeaHeM saepreTitttecKoro cneKTpa 
31l9KTpOHOB, pO>KLiaiO!llliXCH npB pacnaae OTpHUaTeUbHbiX I'_, -Me30HOB B LIH<I:><i>Y3BOHHOI! 
KaMepe. Bb!UH H3MepeHbl paaaycbl KpHBII3Hbl p HaM. ana 4090. cneaos aneKTpoHoe. Jlns 
Ka:m..aoro cnyqag BhlliBCnsmacb aenHT.IHHa p HaM •• 
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Pac. 5. CneKTphl Mace ael!rpoao!l, aonyqeaable apa accne.([ollaHHH peaKUHH 
rr -·+ p -+ rr- + 71 + + n s nyabl pbJtOBoA .KaMepe. H cnpasneHHLIH cneKTp 

o6oasaqea >Kapsoa nasaea. 
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