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ct>OTOrpacpHpOB8HH9 Tp9KOB B ny3hlpbKOBhiX K8Mepax 06btqHO npOH3BOllHTCH qepe3 

8 oa.ayx, nnocx:onapannenbHblB c TeKnRHHbl e nnacTHHhi H pa6oqy10 >KHLI.KOCTh o6DeKTHB BMR , 

onTuqecKHe ocu KOTOpbtX nepneHt:tHKynHpHbt nosepxHOCTHM paaaena 3 THX c p ea . EcnH cpo

TorpacpHpOBBHHe npOH3 BOllHTCH 06'beKTHBBMH, paccqHTBHHhiMH t:tnH C'b9M KH B B 03llyXe , T O 

ua-aa npenoMneHHH c s eTOBbtX nyqeA Ha rpaHHuax paaaena paanH'!HbtX cpea nonyqaeMh!e 

HB cpOTonneHK9 H306pa>KeHHH C HHM89MhiX npe.OM9TOB OKB3b!BBIOTCH IICKB>K9HHb!MH , 

B C BSI3H c T eM , 'ITO B MeTposoA ,nponaHOBOA nyabtpbK OB OA KBMepe nK-200 /1a6opa

TOpHH HaepHhiX npo6neM OYIHYI c'beMKa TpeKos npoHaBOllHTCH qepea s oaayx, cTeKna , so

ay H nponaH /
1/ npH n p oeKTHpOB BHHH CHCT9Mbl cpOTorpacpl!pOBBHHH 6binH npOH3B9ll9H bl 

OUBHKH B03HHK810WHX B a TOM cnyqae H C K8>KBHH A:. P8C1.1BTbi I1pOH3BO.O.HnHC b B p8MK8X reo-

M9TpH'i9CKOA On TH KII B COOTB9TCTBHH C M9TOllHK OA B OCCTBH OBn9HH H npOCTpBHCTB9HHOA 

KBpTHHhl co6hiTHII s nyabtpbK OB btX KaMepax
12 1 

XoTII KOHKpeTHbte BbJqH c n e HHII Bbm onHeHbt an SI onpeaeneHHoro o6'beKTHs a ( • p yc 

cap-33• C ¢ oKyCHblM p 8CC T OSIHH9M 100 MM)
1

M e T Oll p BC'I9 T 8 H CKB>K9HHA HBnHeTCH 06!UHM 

H MO>KBT 6biTb HCflOnb30B8H K8K THIT OB OA npH npOBKTKp OB8HH H ny3blpbKOBbiX K8MBp 1 8 H8no-

rH'IHbiX no KOHC TPYKUHH n K-200, 

EcnH n o s e pxH OC TH paaa e n a c p ea , qepea KOTOpbte npoH3BOllHTC H cpoTorpacpHpOBBHHe , 

nepneH.QHKynHpHbl OIITH'I9CKHM OC HM 06'beKTKBOB ( pHC, 1 ) , T O B COOTB9T CTBHH C 38KOHBMH 

r eoMeTpH'19CKOA OII THKH paaHyC-B9KTOp R T01.{KH M c KOOp lli!H8TBMH X • y • z 

B n p OC TpBHC TB e 06'b e KT8 Bblp8>K8 B T C H qepe3 TOnLUHHbl R llOK838TBnK npenOMnBHHR 3 THX 

cpea cneayiOllleA cpopMynoA : 

• • d 1 • sin /3 
R v' x + v = d0 tg f3 + + 

d 2 • sin f3 

v' n ~-sin 2{3 
+ 

Z • sin f3 

v' n 
2 - .sin ~ 

( 1) 

3 aecb 

I d = d'+d", 
I I I 

d H 
2 

z 

tg f3 = r / 1 ; 
(2) 

-TOnlUHHhl Cpea B p8CCM8TpHB89MOM KOHKp9TH OM cnyqae 

( soaayxa, c TeKna , BOllbl H nponaHa ) ; 

-n oK838TenH npenoMneHHH CTeKna , 8 0.0bl H n porraHa; 

f -pat:tHyc -seKTOp H 3 06pa>K e HHH T O'IKH M H8 CHHMK9 C T e peo

napbl; 

-<jJoKyCHOe pBCCTOSIHHe o6'b9KTHB8, 

npK C 'b9MK e B B03llyX e BbipB>K 9 HHe, CBH3b!BBIO !ll99 R H p8llHyc-seKT Op r O 

HB nneHKe, HM99T CJT9llYIOlllHA BHll : 
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R = ( d
0 

+ d 
1 

/n 
1 

+ d 
2 

/ n ~ + Z/n) • r
0 
/f (3) 

PaaHOCTb Me>Kny pansyc-seKTopaMa peanbHoro B •sneanbsoro• sao6pa>KeHHll TO'I

KH M onpenenHeT nscTopcsiO , BHOCHMYIO cpenaMH c paanH'IHbiMH noKaaaTenHMH npenoM

neHHH, H nerKO H8XOJ:lHTCSI H3 Bb!pa >KeHHJI (I)- (3): 

!'.. r = r- r 0 a [(d
1

/ n
1 
+ ·d/n~ +Z/ n) 1/f-

( d0 +·d1 / n 1 + d~ /n~ +Z/ n) 

(4) 
d l d z 

]r. 

V (n 2 
- I) r 2 + n ~ f 2 

l I 
v(n; -l)r 2 +n ~ f 2 V (n 

2 
-I) r ~ + ·n 2 f ~ 

Y! a ( 4 ) BHJ:lH0 0 'ITO CMeweHHe peanbHOr o H306 p a>K 9HHSI TO'IKH M OTHOCHTenbHO 

H.O.eanbHOrO 38BH C HT H e T OnhK O OT n a paMeTpOB C pe.a., qepea KOTOpbi9 npOH 3 BO.UHTCH cfloTo-

rpa<tJsposaHse, HO H OT senH'!HHhi pansyc -seKTopa • Ha psc. 2 npsseneHa aass-

CHMOCTb f'.. r f(r) 0 H8JIJ:l 9HK8SI ):lnSI cneny!OWHX 3HaqeBHJI BXOJ:lSIWHX B ( 4) KOHCT8HT: 

d0 = 90 MM; d 1 - 120 MM; d 2 = 675 MM; Z = 185 MM; = 100 MM; n = 1,23 

n 1 = 1,50; n 2 = I ,33 o 6'be KTHB 'Pyccap-33•). 

Ma pac. 2 BH.OHO, qT o npH H c nonb30B8HHH a .llSHHhiX ycno:BHRX C'beMKH o6bi'tlHbiX 

aapo<tJOT006'beKTHBOB C f = 100 MM ):lHCnepcHSI B306pa>K9HHJI M9HS19TCSI OT 0 ):!0 10 MM, 

8 CBSI3B C 60nblliBMH 3 HB 'Ie HHSIMH /'; r Heo6XOJ:lHMO 6onee llOJ:lp06HO pBCCMOTpeTb 

BllHSIHHe napaMe TpOB cpen HB HC KB>K eHHSI H306p8)1{ 9HHJI, ,Umz 3TOrO 6blllH Bbi'IHCneHbl KQ

OpJ:lHH8Tbl s ao6pa)l{ e HHJI paa nH'IHbiX np,ocTpBHCTBeHHbiX TO'IeK M 
1 

( X 
1 

, Y 1 , Z 1 ) Ha 

neaoM ( x 
1 

, y 
1 

) H npasoM ( x 
1 

, y; ) CHHMKBx CTepeonapbi ( psc. I). 

Pac '! e Tbi npoua s onnnll c b B cneny10 uJe l! nocnenosaTenbHOCTB: csaqana sa ypasHeHHH 

HBXO):lltllOCb 3HB 'IeHHe tg (3 I 0 COOTBeTCTByiOWee onpeneneHBbiM 3HB'IeHHHM X I 0 Y I 

B Z 1 • 3aTe M no <tJopMyn a M ( 2) H (5) Bbi'IBCnSinHcb pansyc-aeKTop aao6pa>KeHHSI 

3 T Oil T O'IKH ( r
1 

) H ee KoopnBHBTbi X I ' yl 
): 

XI 
r 

' I 
Rl 

X I 

( 5 ) 

.~ 
I Rl 

yl 

KoopnHHBTbl H306pa>KeH!fl! 3 TOJI >Ke TO'IKB HB npyrOM CHHMKe CTepeonapbi ( x'
1 

y; Bbi'IHCllHllHCb no TeM >Ke <tJopMynaM 0 HO C 38MeHOJI X
1 

sa B- X 1 , rne B 

6aaa C'beMKH B HBilleM KOHKpeTHOM CllY'IBe pBBHB 420 MM, 
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PeaynbTaTbi Bbi'IHcneHHA npHse.ueHbi B Ta6naue I, r.ue .un11 cpABHeHHll npe.ucTasne-

Hbl KOOp,llHHaTbl H306pa>KeHHA 3THJ< >Ke TO'J9K ( X 
0 y~ ) , nonyqae-

Mble npH Cb9MKe B Boa.uyxe, l1a Ta6nHUbi I BH.UH O, K a K 
CHJ1bHO HCKa>KaiOTCll H306 p a -

>K9HHll npocTpaHCTBeHHbiJ< KOOp.UHHaT (nHHHA) Ha-aa npenoMneHHll CBeTOBhlll ny'Jell H a no

BepJ<HOCTllll p aa.uena Cpe,u C paanH'JHbiMH UOKaaaT enliMH npenoMneHHll , 

KOOp.UHHaT ( X H Y ) H T,,ll, 

H 306p 8)f{9 HHSI 38BHCHT He TOnbKO OT BhJCOTbl C'b8MKH, HO H OT JlpyrHX npOCTp8 H C TB8HHbiX 

8H.UHO TaK>Ke, 'ITO nonepe'IHbi ll napannaKc MeHli9TCH OT 0 .UO 3, 7 MM , M BC lllTB6 

B Ta6nHue 2 npe.ucTasn eHbi CTpenbi n porH6a ( 
H p a,uHyCbl ( R ) J10>KHOll n 

Kp11BH3 Hbl H306pa>KeHHlt UpliMblll J1HHHlt, nepn9H.llHKYJ1HpHblll 6aae CbeMKH 8 l B 3aBHCHM OC -

TH 0T .llJ1HHbl 3TH X J1HHHll B npOCTpaHCTBe ( /']. Y ) H Ha nneHKe ( I'J. y 
) , B03HHK810lUH8 

npH cPOTOI'pa<!JHpOBBHHH 06bi'JHblMH aapo<!JOT 006beKTHB aMH , !13 3 T Olt Ta6nHUbl Cne,uyeT, 'IT O 

3Ha'!eHHH pa,uHyCOB J10>KHOlt KpHBH3Hbl .llOCTHI'aiOT .llJ1ll nepH<!JepH'!eCKOlt o6naCTH CHHMae

MOI'O 06beMa 50 CM , 'IT O COOTB e T CT ByeT J10>KHOMy HMnynhCy 0KOJ10 2QQQ Mas/c UpH Mar

HHTHOM none B KaMepe OKOJ10 I 7 TbiC,3pCTe,ll, 

Yfa Bbip8)K9HHSI (4) BH.llHO , tJTO HCK8>K8HHH 1 BHOCHMhi8 Cp9,ll8MH , qepea K0TOpbi8 

npOH3BO.O.KT CSI C 'b9MK8, nponopuHOHanbHbJ HX TOnl.UHHBM. 

(6) 

TaKHM o6paaoM , B paccMaTpHBaeMOM KOHKpeTHOM cny'!ae KaMepbl nK-200 HaH60Jib

WHA BKnB.ll, 8 HCK8>K8HHH H306p8>K8HHA BHOCHT HJ pa6oqaH }I{H.QKOC Tb H 38lUHTHhie CT eK-

na, a cnoa BO.llbi, cny>Kalllall .un11 paa rpyaKH pa6 o q e a KaMepbi, 

3 a K n 10 '! e H H e 

!13 UpHBe,UeHHOI'O paCCMOTpeHH ll cne.uyeT, 'ITO n pH cPOT Orp a<!JH p OB a HHH B nyabipbKO-

BhiX KBMepax Tpexoa qepea paanHttHhre c pe.ahi c noxaaaTenHMH npenoMne HHSI n > 1 H 

n = ( B 03.llyll~ 06bi 'JHbiMH aapo<!JOT 006beKTHBaMH
0 

Oll TH'! eCKHe OC H KOTOpblll nepneH,UH-

KYllllpHbl nosepxHOCTliM paa.uena 3 THX c pe.u, nony'!aeMbie Ha nneHKe H306pa>KeHHll C HHMae

MbiX TpeKOB MOI'yT 6biTb CHJ1 bH O HCKa>KeHbi, 3TO 06CTOliTeJ1hCTBO Cepbe3HO 3aTpy,llHlleT 

npocMOTp H o6pa6oTKy CTepeo¢oTorpa¢Htt . 

KpoMe a Toro, .uacnepcHll caeToBbiX nyqeA Ha rpaHHuax paa.uena cpe.u c paanW'!HbiMH 

YllY.UlllaeT Ka'J9CTBO H30tlpa>KeHHll, 9CJ1H .llllll OCBe!lleHHll H CUOJ1b3y9T Cll H9MOHOJ<pOMaTH-
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8 CBH3H C 3THM npH npoeKTHposaHHH MeTpOBOA UpOU4HOBOA UY3blpbKOBOA KaMepbl 

nK-200 6hinH paCC'IHTBHbl H H3rOTOBneHbl cneuHanbHbie ¢oT006'beKTHBbl THUB •rnJlpo-Pyc 

cap 4' , HCnpasneHHble Ha JlHCTOpcHIO H JlpyPHe a6eppauHH, 

KaK noKaaanH HccnenoaaHHH, HCK8>K9HHS1 Hao6pa>KeHHA TpeKos, pacnono>KeHHbiX B 

n1060A o6naCTH pa60'!el'O 06'beMa KBMepbi, UpH C'b9MK9 3THMH 06M!KTHBBMH OKa3hiBBIOTCH 

HBCTOnbKO ManbiMH, 'ITO HX HeTpyJlHO Y'IHTblBBTb UpH o6pa60TKB <iJoTOPpB<lJHA, 

B aaKniO'IeHHe asTopbt Bbtpa>KaiOT HCKpBHHIOIO 6naPoJlapHOCTb B.n • .Q>Kenenosy aa 

UOCTOHHHyiO UOMOUlb B pa6oTe, 

n H T e p a T y p a 

I. A,B,EoPoMonos, IO,A,EyJlaPos, A, T ,BacHneHKO, B,n,.Q>Kenenos, H,Vl,,UbHKOB, 
B.r ,VIsa HoB, B.C.KnaJlHHUKHA, B,VI,nenHnos, IO.<I>.noMBKHH, B,VI,MocKanes, B.E.<I>nn

"""• T.Vl.WeTeT, n.B.WnnnHIIKOB, nT3, Nol, 61 ( 1964). 

2. E . H.KnBJlHHUKBSI, MaTepi!Bnht COB9UlBHIIH no MBTOJlHKB ny3blpbKOBhiX KBMep. npenpi!HT 

OVI.HVI, 796, c Tp, 5-30, ,Uy6Ha, 1961. 

PyKOUIICb UOCTynHnB B H3JlBTenbCKHA OTJlen 

II MBpTB 1965 ... 
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TaonHu a I 

Koop.OHH8Tbl COOTB9TCTBYIOLUHX T0'19K H a CHHMKBX C T e p eonapb! 

X y X y x ' y ' 

=KM===~KK~~~--MM--~--MK--~:~-KK-_-_-._-_-~~-~-M-M ______ ~~----KM===~. --MM----~~ --KM--~, --KM-----
150 450 19,277 57,832 135,230 58,717 18,072154,216 ,32,530 !54,216 

150 1 300 18,646 37,291 ·34,063 37,848 18,072 36,144 !32,530 136,144 
! L ! ! 

• ! 150 18,293 :18,293 !33,398 ;18,554 ! " 18,072 i • :18,012 

" 0 18,177 0,000 .33,186 o,ooo ; " 0,000 ! " ; o,ooo 
300 ! 450 39,362 59,04j' 15,382 '57,685 i 36 ,144 54,216 :14 ,458 154,216 

" 300 38,037 38,03 14,882 37,205 I " ' 36,144 : " 136 ,144 
I I I 

• 150 37,291 18,64~ 14,598 18 ,248 I " ' 18,072 I • il8 ,072 

• o 37,054 o,oo~ 14,510 ;,ooo : • : o,ooo i " j o,ooo 
450 450 61.,191 61,19r: -3,830 57,452 · 54,216 ' 54, 216 ·-3,614 154,216 

" 300 59,042 39,362! -3,706 37,059 . " 36,144 I " 136,144 

" 

" 

150 57,832 19,277' -3,636 18,181 1 

0 57,440 0,000 -3,610 o,ooo ' 
• 

" 

18,072 ; 
I 

o,ooo : 
I 

• 

" 
!18,072 

o,ooo 
----------------------------------------------------~~-----
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Ta6nHua 2 

CTpenbi n p orH6a ( h ) H p aJlHYC hl no>KHOA KpHBH3Hhl l R n ) Hao6pa>KeHHA 

npRMbiX nHHHA, nepnBH)lHKynRpHbiX 6a3B C1>BMKY. 

X t,.y 6.y h .. R 

MM MM 
MM MM MM ---

! 150 900 II5, 7 1,10 152 

r 150 600 74,6 0,47 148 

l 150 300 36,6 0,12 144 
----· .. ·- · 

l 

l 300 900 II8,1 2,31 76 

300 600 76,1 0,98 73 

300 300 37,3 0,24 73 
i 
; 
: 
1 450 900 122,4 3,75 50 
i 

. 
I I 

~ 
1 450 600 

I 
78,7 1,60 48 

: 

450 300 38,6 ' 0,39 47 
I --- ' 

8 

I • 8 -------1 

/ 
/ 

¢ 

S)<;;---

/ " / ~ / ,. , 
/ " 

M 

?/ 

n 

R 

PHc. 1. CxeM a cj:JoTorpacjJHposannR TpeKoB B Me T p v s o A npon.:1H,Jn ~, tl Ka M ep e OYIHV1 . 
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