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Ocuoauol! S8.tl8'!9ll npn nsMepeHJmx c ncKpOBbiMH KaMepaMl! l!Bnl!eTCSI aoccTauoaneune 

TpeKa np11 noMomn <j>oTocunMxoa ABYX uesaoHcnMhix npoeJtnnll. MeTOAHK8 nsMepeunl! c ncx­

poawMn xaMepaMn onnc8na ao MnorHx pa6oTax, oanaKo onTnxe xaMep Ao cnx nop yaenanocb 

·cnHWKOM Mano BHIIMSHHH. B ~CTORmett pa6oTe Bb!B9.tl911:bl tjlopMynbl npeo6pasoa'aana OHTH­

'i9CXOrO nso6pa*euna, aosanxaromero npn ¢oTorpa¢npoa8ann Tpexoa B 11cxpoaoa xaMepe. 

PaccM8TpnaaeTcn Tonhxo cny'!al!, xoraa npoeltnna l!BnneTCa CTporo nenTpanhaoll. A6eppa\ 

llHII\ OIITH'19CXOll CHCTe~ia H9 y'll!!ThlBSIDTCH, 

1 

Bee acxa*euna, BhiSBBHHbie a6eppB.IIHHMH nnas a o6lo9KTHBOB,. npos!BnaroTcHi B BHAe 

cMemeana TO'IXH no paaaycy n, cneaoaaTenhao, npnae.rtYT x ncKpiiBneanro npnMhiX. To'!awa 

JlSC'ieT acex nonp8BOK ua IICXa*eulla, o6ycnoaneanwe nnusaMn 11 o6'beXTHBaMII, aanaeTcst 

TpyAHOfi saqaqefi, TaK·XaK A~H. 3TOro H900XO.t1HMO C 6onbWOtt TO'IHOCTbro SII:STb Bee napa­

MeTpbi OHTII'19CKOtt CHCT9Mbl II o6ecne'!HTb ·nx HOCTOHII:CTBO DpH 3KCnnyaTS!liiH .YCTaUOBXII, 

no oneuxe, 3Ta owa6xa a ;Yrne nsnoMa TpeKa anst paccMaTpHB8eMoll onTII'!ecxoll cncTeMbl 

\ nony'!aeTCH DOpR.tlltS 0,002 pSAIISHa J H npn HMeromettcst TO'IHOCTII H3Mepenni! ero MOlKHO npe­

ne6p9'!b, He Y'IIIThiBSroTcst TSK*e own6Kn, aosanxaromne B pesynhTaTe BhiChiXannl! ¢oTonneim'H, 

Tax Kax oan eme aa nopHJlOX Meabwe npellbiilymnx. B cJiyqae HSMepeana yrna ns~oMa Tpe-

·Ka, r):le He HSAO SH8Tb MSCWTSOa HSOOpa*eHHH, HX BnHl!HHe Hp8KTH'I9CKII OTCYTCTBY9T, 

He paccMOTpenw Tax*e n ncxa*enna, Bbisaa~ahle s~pxanaMII, 1ho6bl HcKa*enna, 

anecennhie sepxanaMn, 6wnn cpaBHIIMhi c ncxa*eHHHMH $as, HY*HO oTwnn,PoaaTb noaepx­

HOCTH s.epxan C TO'IHOCTbiO B 4-8 pas 6onhmei!, '19M noaepXHOCTH nHHS~ HaAo y6eAHTbCR B 

ToM, 'ITO aonycxn na nsroToanenne onTn'leCKHX JleTanel! 11 Jlonycxn na c6opxy acel! cncTe­

Mhi o6eCD9'111BaiOT TO'IHOCTb1 H900XOilHMyiO Amt .tiSHHOro OHbiTa, 

Hcxa*eHH!I HpH HSMepeHHH yrna HSnOMS Tpexa, KOTOpb!9 paCCMaTpHBSIOTCH B HSCTOH-
• 

mel! pa6oTe, na np~KTHKe MOrYT OhiTb nopnJlxa necxonh~nx rpaaycoa n, cneAoBaTenhHo, 

MoryT saMeTHO noanH!ITb H8 pesynbTaTbi nsMepeunl!; 

Bb!BO)l ,PopMyn Ana nonp8BOX H8 reoMeTpH'Iecxne HCK8*eHIIH 

PacCM8Tp11B8eMble ncxa*enna MO*Ho pasJlenHTb na aae·rpynnbl. K nepBofi rpynne 

OTHOCHTCH IICK8*9HHH1 ooycnoaneHHbl9 H8KnOHOM <jloTOnneHKH OTHOCHTenbHO CTeHOK· IICKpo-

3 
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BOfi K8M9p~. fionp8BK8 HS T8K08 HCKHm&HHe 38BHCHT TOnbKO OT naHHOl! llpO&ItHHH (nonpaa-
- . /1/ 

KH. 'a nnO<?KOCTH') , K BTOpol! rpynne OTHOC!I'ICSI ~CKHmOHUS1 0 KOTOp~e B03HHK810T0 ecnn 

OCb o6'b8KTHa8 KHHOKSM&p~ He COaH8li89T C OCbiO nHH3bl HCitpoBOl! ltHMOpbl, nonpaBit8 CMO­

meHUH ToqltH nnu yrna nanoMH Tpe!ta a onHoll npoeJtnnn npn aTOM aaaucnT oT cooTBeTcTay­

romux aenuqna a npyroa npoeunn ( 'Jtocoyronbaas:• nonpaBJta.). 

06e nonpaaJtn Bbiqacneu~ oTnenbHO, uo nocnenoaaTenbHOCTb nx npnMeaenast ae snma­

eTCH npoaaBOnbaoa, fiepao~ uano yqaT~aaTb nonpaaxy 'a nnocJtocTn', B peaynbTaTe M~ 

HCKIIIoqaeM :HenapannellbHOCTb llnOCKOCTeif CHHMKH H CT8HOK KBM8pb!, 3aTeM cnenyeT BBec­

TH •xocoyronbayro' nonpaaxy, a KOTopoa o6e npoeJtnna aaanMHo casraa~bl, 

BoaunxaoaeHHe o6oax Tunoa·acxameanfi noxaaauo ua onTnqecxoa cxeMe ua pnc. 1. K 
aToif onTnqecxoa cxeMe MO*HO caecTn ace cncTeM~, npnMeaSleMbie a axcnepnMeHTax c nc-

KpOa~MH KSMepaMHo 

PaccMoTpHM nanee a oTnenhi!OcTn o6e nonpaaxu. 

a) fionpaBKH 

I 
06oanaquM 

ua ucxameuall' 'a nnocxocTu' 

nnOCKOCTb CTeHKB HCKpOBOif KHMepbl B JT nnocltOCTh ¢oTonneuxa, 

fiyCTb HMe&M B xamnofi nnOCitOCTH CBOIO OpTorOHSnbiiYIO CHCTeMy KOOpiiHHBT: B HIIOCKOCTH 

, r - x y a nnOCKOCTH JT 

, 
y , (pu,c, 2). PaccMaTpnaaeMoe oTo6pa-X 

meane nnoCKOCTH HH lliiOCKOCTb " sransreTCll neuTpanbHofi Jtocoyronbaofi npoexnnefi 

c neaTpoM npoexnuH s onuon nnocxocTH ua npyryro, 

'-ITo6b! nonyqnTb ¢opMynbi0 onHCbiBHIOmae oTo6pameune, Bbi6npaeM B npocTpancTae 

];CliOMOraTenbHYIO CHC'l'eMy KOOp!IHHST X o y z c uaqanoM a neuTpe npoexnnn S 

H oCbJO z , nepneunaxynsrpnoif nnocxocTH 11: , Ypaaueune nnocxocTn a npocTpaH-

CTBeHHhlX KOOpAHHHTB~ MOmHO 3811HC8Tb B anne 

; = kx + fy + m (1) 

Ypaanenne nnocxocTH " - B anne 
z = p 

nycTb 11pOH3BOllbH8SI TQqJta IIHOCKOCTH f· 

nnT .. a Toqxy [ x' , y' , z' ] nnocxocTn rr 

(2) 

c xoopnn~aTaMH :r 1 , y 1 , z 1 nepexo-

• Toqxa [ x 2 , Y 2 , z 2 ] srBnsreTcsr o6rileli 

TQqKOif IIHOCKOCTH " n npsrMoif, npoxonsuuefi qepea Toqxn s II M [X I ' fl 'z I ] - npsr-

MYJO Momao aanncaTb, aanpnMep, npn noMomn cnenyromnx ypaaaennif: 

xz 1 ·ZX 1 0 , 

yz 1 - zy 1 
0. 

! 

l 
'\ 
I 

I 
I 
j 

J 

l 
~ 
'1 

d 
l 

~ i 
~ ,, 
1 

nonCTHBnSGi DMeCTO X 1 y 1 Z KOopnHHHT~ TQqJtH ( X
2 

of 2 o z-2 ] H BM&CTO Z 1 H 

i 
2 

anaqeansr aa ¢QpMyn ( 1) H (2) cooTaeTCTae;mo, nonyqaeM B~pameaasr 

PX1 
X = , 

2 -
k X I+ fy I + m (3) 

-
y = 

py 1 

2 
k x 

1 
+ fy 

1 
+. m 

fipn noMomu nuael!uoro npeo6pa:aoaannsr BbipaanM x 1 , y 1 qepea xoopnuaaTbi x, 

y u x 
2 

, y
2

- qepea z' .' y' • fipennonarasr, qTo aaqano xoopnHHaT X ' y B 

IIHOCKOCTH nepexottnT B Haqano xoopnHHaT x' , y' ( nnocxocTb " ) , nonyqmu 

x'·= dx j1y 
az+-by+c 

fx + gy 
y'- = 

(4) 

az+by+c 

PaccMOTPHM nanbrue, xaKHM o6paaoM M&HH&TCH npn oro6pameuun yron a , ne:lKa-

muif a nnOCKOCTH , npennonOmEM0 qTQ OllHS CTOpOHS yrna C0Bli8A89T C OCbiO X H 

Bepmi!HS yrna HMeeT KOOp!IHHHTbi (:r 0 1 0 ] • nycTb aTopaH c'Topoaa nepeC91t89T OCb y a 

Toqlte ( !J , y ] • Bbip83Ha t1: a 'I& pea KOOpllHHSTbi ToqeJt ( X O ··, 0 ] H ( 0 0 'YO ) , nony-

qaeM npu noMomu (4) ·aaaucHMOCTb tga oT ero o6paaa t~:a' 

rne 

t~:a 

A= 

tga' 

tga'{Ax 0 +B)+C~+D' 

b(d\£ 2 )-a(de+.f~:) 
c(da + {2 

de + r, . 
B=-~ 

c 

D 

a(dl: ef) 

c( d 
2 + r 2 

) 

dg -- ef 

d ~ + f. 

a llliOCKOCTH . x' 0 y 1 ! 

(5) 

(6) 
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. ~ 
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nn!l ycTpSHOHH!l HCKHJKOHHi! B B1IOCKOCTH• HCB011b3YOTC!l tjlopMyna (5) OTI!.91IbHO 1!.1I!l tlOKOBOlt 

n nepxnei! npoeKnnn, TaK Ka~ ncKaJKenng n KHJKI!.Oi! na 3THX npoexnni! !IBn!IIDTcn neaanncn­

MbiMH, npennonaraeM, 'ITO AO 'paCCO!lHII!l 'ISCTHllll 1IOTHT no OCE l< CO CTOpoHbi OTpHI!.ll-

TOnbBbiX 3H8'19HKil B CTopoay B01IOlKHT01Ib;'lbiX. BenH'IKHS z 0 B (5) 0603H8'18CIT 3AOC:!> 

KOOpAKUaTy TO'IKH nepaCO'IOHH!l paccanBaT91IH C OCbiD z a' - yron, DaMapKOUbltl na 

CIInMXe, a - yron B Aai!CTBHT01IbHOCTB, 

0CT81!0Cb eme Bbi'IHC1IBTb. KOHCTanTbi A , B, C D • B a:acTOamelt pa60To 

6btn IICB01Ib30BHH cnenyromnlt MOTOA onpe.rienaHHSI 3TKX KOHCTHHTo Ha KHJKI!.YIO CTeHXy ncxpo­

Boi! KaMepbi 6btnO naneceao no B!ITb xpecTon aa nanacTHbiX paccTc0mHBax Apyr, oT npyra.'"
1 

a 

o6ecneqana nx nOACHOTKn A1I!l ¢oTorpa¢nponannR (pac, 3), CpaAnnR KpaCT npnanMaOM aa 

HB'I81IO KOOpllHHHT AHIIHOi! C!OHKH, 3aTOM Kp&CTbl CHMMSOM KIIHOKllMapolt C TOro MOCTa, C 

KOTOpOrO 6yAOM CHHMaTb TpOKB ( pHC, 4), Ha CHIIMKaX B3MOpSHlM KOOPAHHHTbl J:' 
1 

y' 
I 

ncax KpecTon ~TaocnTanba:o cpeAnero·xpecTa, Hanpannenne ocei! upn aTOM MOlKHO Bb16DpaT» 

npdHaBOnbno. M!nonoM nanMaabmnx xnanpaToB Bbl'lncnReM npn noMOII!II tjlopMyn (4) xoac~ 

TSIITbi a, b 1 C 1 d 1 e 1 f 1 &: • Bbi'IHCml!OTC!l ABa Haoopa aTBX KOHCTaHT, OJlJin A1I!l 

'- tlOKOBolt, a npyrol! A1I!l Bepxnelt npOOKilHH, 3KcnapHMOHTHnbHbiMB 3Ha'IOHH.IIMB lipB 3TOM 

C1IYJKHT hn!l 60KOBOi! npOOKilBH K~OpJ::HHSThi :r' 1 y' BOCbMB KpeCTOB HS nepaAnell B 3llA-

noll CTOnKaX, AnR BOpXHOA npOOKilHB- KOOpAHHaTbl _.J:', y' BOCbMH KpOCTOB Ha BOpXHOl! 

• H nnJKHelt CTOHKaX IICKpOBOI! K8M9pb!, TaK KSK n938BHCHMhlMH liB1ISIIOTC!l T01IbKO W9CTb H3 

COMB KOHCTanT a 1 b ..... &: , aaao oany na nnx (nenynenYIQ) npn noncKe ¢n~cn-

pOBSTb 1IIOObiM nenyneBbiM 3HH'IBHHOMo 'incno xpecTOB Bb16pano nponaaonbno. npn YB01IB'I9..; 

IIHU 'IHCna KpOCTOB ynenB'IHBa9TCSl TO'IHOCTb Bhl'IHCn9HH<l KOHCTaHT, MnanManbnoe KOnH­

'IOCTBO KpOCTOB -, '!OThtpe, 

6) nonpaBKH na 'KOCOyronbHOO • HCK8JKOHH9 

npn ·o6pa6oTKO CHHMKOB Mbl H3Map!IOM yrnhl B31IOMH 

KB, npa Bbl'IHC1!0nHB KOOpAHHST Tp9K8 (} n ¢ 
81 n 82 ABYX npoeKnnl! Tpe­

' 06hi'IHO C'IHTSIOT, 'ITO npOOK!IH!I TpeKa 

, 6btnd npRMoyronbuol!, Ha caMOM Aane 3To ne TBK-BMacTo yrnon 8 1 , 8 2 Mbl nony'la-

9M H3 B3Mape&nl! yr!fbl (Jj B (}; ( pnc~ 5), 

Cpaay non!ITno, 'ITo npn ¢nKcnponannoM yrne "' 8 ·AnSI ncex .yrnon 

Bhlnonn<IeTcSl nnn nepaiencTBo 81 ~ O'r , nnn nepanencT!jO o; ~ 8 1 

0 ncer.na-
1 

B nepnoM cny-

'180 Mhl C'IHTHOM yron 6l l) 

MOO HMOOT MOCTO Ang yrna 

B01!0lKBTOnbnhtM1 BO BTOpOM 

"' ' b 
: ecnn (} 2 ~ (J'il 

oTpnnnlrenbnhtM, To JKe ca­

' TO "'b <:: 0 ; ecnn 

(}; :S. (}~ 1 TO Cilb ~ 0 , npoCTOO Hbi'IBC1!9KH9 ·llOKH3biBa9T, 'ITO 

x/ 
KpaCThl MOJKnO HSHOCTl( HH 

1 
IICKpOBYIO KSMepy Ha KOOpAHHaTHOM paCTO'IHOM CTanxe 

TBn!l- SIP (lllnel!napn!I) nnn na ananorn'IHbtX cTanKax MOTOAOM rpannponannR. To'lnOCTb na­

aecenn!l KpOCTOB H onpeAenOIIH!l HX KOOpAHHaT onpeaenena TO'IHOCTbiO HCn01Ib3Y9MOrO CTan-
Ka (a cpenneM 5 MKM). . 
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q 

I 

I 

"l 

I 
I 
j 
I 

l 

I 
1 

r 

'f 
I 

\ 

tg 0 I • tg (}'
1 

- ta;fJ 2 ta;"' l) 

ta; (} 2 = ta; (}'2 - t&; (} I • ta; 6l h ' 

oTxy.na nonyqaeM ¢opMynht A1I!I nonpanxn 'xocoyronbnoro' ncKaJKenn!I 

ta;(JI = 

ta;82 = 

ta;fJ~ - tgw8 • tg (}: 

1 - tgwh • tgwl) 

tg8
1

2 - tgw b • teo; 
1 - tg "' h • tg "'l) 

(7) 

(8) 

Benn'IHHht tg "'8 n tgw h MOJKHO nerKO Bbi'IBCnHTb no CHHMK8M KpOCTOB, ynoMnnae-

Mb!X BhlillG, nycTb na CnHMKO [ J:' y' )-KOOPAHnSTbl nepOAHaro cpe.nnero KpecTa B CHCTO­

M9 KOOpAHIIST 38AHOi! CTOHKH, Ha ¢OPMY1I (4) ~nR 60KOBOI! npoOKllHH Bhl'IHCn!IeTCSl KOOpAH-

naTa Y , Paa.nen!l!l y na paccTonnne Me*.tly nepe.t~aei! n aa.nnei! CTenKaMn, nonyqaeM 

l&C<ll) BMOCTO C aro 3HaKOM, 1'aKHM :lKO 06pa30M Bbi~HCn!IOTCSl tgwb H3 KOOpAHHHTbl 

y CpeAHOro KpacTa Bepxael! CTOnKH B CHCTGMO KOOpAHHaT HH:lKnelt CTOnKH, 

noxoJKne' ¢opMynbl MOJKHO nony'IBTb, Y'IHThlBH!l CMemenne KpOCTOB no BTopol!. OCH, Mb! 

HX 3A9Cb HO. npnBOAHM1 BOTOMY 'ITO MOJKHO llpOCTbiM 00p830M (COOTBOTCTBYIOII!Ol! YCTanoBKOit 

KHnOKSM9pht) CBOCTH STy OillHOKy K MBHHMYMY (eM, npnnoJKenne 1), KpoMe Toro, AnR yr­

noB 8 1 < ~ (0 2 < : ) aTe omn6Ka MOHbme 'Kocoyronbnoil:' nonpaBKH, naMa panee pac­

CMOTpennol!. 

Ha pHC, 6 noKa3aHhi OBTH'!OCKHO CHCTOMbl1 'ISCTO npHMOHS!OMb!O B SKCnapHMOHTO, no'I­

TH nneanbna!l onTH'!OCKaR CHCTOMa npHBOJlOHH Ha pHC, 6a, 3AeCb 009 ppoOK!IHH ¢oTOrpa~n­

pyiOTC!l oTnenbnhiMH KHHOKaMepaMn 6ea ncnonbaonannR aepKan. Ocn o6"heKTnnon npn aTOM 

COBB~AaiOT C'OCSIMII nHH3 1H BCO HCKS:lKenng CBOA!ITC!l K HCKSJKOnBRM 1IHH3 H 06"hOKTIIBOB, He­

l!OCTHTOK TaKOII OllTH'IOCKOl! CHCTOMbl - YllBOOHHh!i! paCXOA ¢oTonnenKH H CnO?KHSR ee o6pa­

OOTKa, ra6api!Tbl ycTaHOBKH npn 3TOM nennKH, 06hi'InO npeAnO'IHTaiOT ¢oTorpat!>nponaTb ooe 

npoeKunn oAnol! KIIHOKaMepol!, B aToM cnyqae npn ncnonbaonaann AByx nnna ~ cymecT­

nyroT reoMeTpH'IOCKJIO HCKSJKOnHSl, 

nne OCIIOBnb!O OBTH'IOCKHO CHCTOMbi C OAHOBpeMOnllbiM cpoTorpa¢npOB8HHOM BOKH38Hbl 

Ha . pile, 66, B, CncTOMS no pnc, 66 06E>CBO'IIIBaaT OAHnSKOBbtlt, MacmTa6 H CHMMOTpH'Il!blO 

JICKaJKOHH!I, HO Tpe6yeT KHK MJIIIHMYM '!OTb!pOX aepxan, 'Kocoyronbnag• nonpaBKa npn 3TOM 

\ 

OT,CYTCTBy.OT, Ha-aa OOnbmoro K01IH'I9CTBa 39pKan, OAnaKO, BHOCRTCH AOnonnnTenbHh!O IIC-

KSJKOHH!I H B03paCTaiOT Tpy.nnOCTH npn IOCTHpOBKH CHCTOMb!, 
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B CIICTeMe na pHC. 6n ooe npoeKnHn TpeKa ¢oTorparjmpyJOTCSl B pa3HblX MaCmTaoax, 

H~ TpeoyeTCSl TOUbKO OAHO 3epxano. 10 CTHpOBKS OnTH'IeCKOI! CIICTeMbl B aTOM cnyqae 3Ha'ili­

TeU&HO oonerqena. 

B cnyqae ncnon&30BSHHSl onnoll oon~>moil nnn3hl B CHCTeMe na pnc. 6n, och KOTopol\ 

connanaeT c ocbJO oo'beKTHBa KHHoKaMepbi1 npn'IeM nonepxnocTb nneRKH napannenbHa nonepx­

nocTH nHH3hi, Torna ' Kocoyron&noe ' ncKa)!{enHe u HCKS)!{enue 'n nnocxocTH' RC'Ieaa­

JOT. Ha, npaxTHKe, onnaHo, TaKaS! nun3a HMeeT cnnmxoM oon&mne pa3Mepbi, noannKaJOT Tpyn­

nocTn npn _ge H3rOTOBIIeHHII 1 yBeiiH'IIIBSJOTCSl O~TU'IeCKHe RCK8)!{9HHSI1 BHOCHMhl9 CO.MOft /IIIH-

30;;, II neooxonnMaSl rnyonaa ¢oTorllaqmponaanSl. TaHyJO IIIIH3y oblno Obi ay>KJio cnenaTb ac­

rf,epnqecxoll. 

B onTR'Iecxux cHCTeMax, yxa3annhlx na puc, 66, B, Md)!{no ncerna B onaal! npoeKituu 

HMeTb TO/lbKO HCKa)!{eHUSl TUna OAHOrO H3 Bb!lll9YK83SHHhiX. fiapanne/l&llOCTh n/IOCKOCTH nnen­

KH H IIHH3bl HCKpOBOll KaMepbl MO)!{IIO XOpOWO, ooecne'IHTh1 HanpHMep, npR noMOJJIH npnoopa, 

onncanaoro B npunomeauH. 

EcnH nnSl KHHOKaMepbi cnenaT& cneuuan&HYJO rononxy A/lSI nnyx oo'heKTHBoB,MO)!{HO npn-

necTn /IJOOYJO CIICTeMy II. CIIy'IaJO 1 nOKS3SHHOMy na pUC, 6a. fipii 3TOM nony'ISJOTCSI CHHMKH 

ooeux npoexnull PSIAOM aa 01\HOM Kanpe. 
I 

3aKIIJO'I9HH9 

Bb!nn Bhi'Incnenht nonpaBKn na reoMeTpnqecxne ncKa)!{eHRSl B :axcnepnMenTe nn>I onpe-
/2/ 

neneang napaMe;pa Tpollaoro pacceSlHKSl RP -n • ripu ,,:aToM Ohina ucnon&aonana onTR'Iec-

KSSl CHCT9M81 UOK83SHH8>I US pnc. 6n, ¢oKyCHhl9 paCCTOSlHllSl' IIIIH3 Obliiii npn 3TOM 2 M, ¢o­

KYC OO'b9KTIIBS ¢oToannapaTa - 35 MM, ,pa3M9pbl KSM9phl - 500 X 300 MM1 pa3Mep Kanpa -
\ . 

18 x 24 MM, onTR'IecKaSl oc&, oo'beKTHBa - I40 MM, Bhtme onTn'IecKoll ocu ooxonol! nnH3hi, 

Yrnonoe, pacnpeneneane npoTonon,paccennnhlx BHYTPH ncxponol! KaMephl,annpoKCRMRponanoc& 

¢opMynol! 

u = U'o [ 1 + P 2 • P 3 (0) • cos¢ 3 -P1 P 3 (0)· R· sin¢ 3 ]. ( 9 ) 

Ha r!>ororparj>nnx n:Byx npoeKUIIH IICKPOBOH KSM9pbl onpel\e/IRIIIICh yrnbl 1{3/IOMa TpeK& e•,,e•13~ 
, I 2 ,, 

KOTOpble CBSl3aHh! c upocTp8HCTB9HHblMII yrnaMH e 3 • ¢a • Ha OCHOBaHHII 00/lhlllOro xo-
. /4/ 

,/IH'I9CTBa CHIIMKOB M9TOJlOM MSKCHMyMa npaBJlOUOJlOOHII Bhi'IHC/ISliiHCh B91Ill'IHHbl P2 II R , 

ITpn aToM naonJOnanHc& ucxa)!{eHHR ooonx THn:on. H3 H3MepennhiX xoopnnnaT xpecToB no­

nyqeHhi Bhi!lleyxa3aHHhiM cnocoooM nee xoHcTaHThi nn!l nonpanox. KoncTaHThi npnneneHhi B 

TaonHue I. 

BenH'IHHhl P 2 n R , BHI'IIIcnenHhie Ho rjlopMyne ( 9) oea nonpanoK Ha reoMeTpn'iec-

KHe IICKameHHSl II/ C pa3HhlMII UOUpaBKaMH , UOKa3aHbl B Taonnne 2. Yl3 TaOIIllllbl 
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nunao, 'ITO nonpaax• M9HIIJOT BSIIII'IIIHhl P 2 n R B cpenneM na 5% • 

BnnSinne reoMeTpn.acxnx nonpaBoK na H3Mepeanble yrnh1 11:3/IOMa Tpexa 

lliiii HeCKO/lhKIIX cnyqaeB llOKB38HO B TaOIIHUe 3. 

e· 
I 

e•, 
2 

B aaxnJO'Ienne anTopht BhlpamaJOT rnyooxy10 onaronapHocT& IO.M. KaaapHHony 3a ueH­

Hhte oocy)!{.tleHRII, H. Bb!CKO'IIIUODOll, rr.H. 3on;aHKOBY II IO.C. TyMaHoBy 3a noMOJllh B paooTe. 

ITPHnO/KEHHE 

ITapannellbHocT& nnocxocTefi nHH3 II rpoTonneHxn MO)!{HO o6ecne'IHTb c noMom&ro yc­

TpollcTBa, UOKS3aHHOrO Ha p!IC, 7. fiimoop BBHII'IHBaeTCH B OO'b9KTHB KHHOKaMepbi, KOTOpOJ! 

rj>oTorparj>HpyroTC!l ~pexn. CneT naMno'IKH, cToSlmell a nenTpe xpyra, oTpa)!{aeTcn OT nepen­

aeit cTeHKH ucxponoit B:l!Mepht u nan.aeT B oo'beKTIIB. Hano npu :n-oM llOCTanHT& rjloioanna­

paT Tax, 'iTOOhi cneTonaH Mapxa aaxonnnach a nel!Tpe nonS! 3peann 11 on.nonpeMenno B nea­

Tpe cTeUKll KaMepbl. ITpnoop ooecne'IHBil9T JOCTIIpOBKY c TO'IHOCThJO 0,0005 paA!IaHa. 

n n T e,p aT y p a 

I. M.n. KoHmnH. A:aporj>oTo'l'onorparj>ng, reone3n3naT, Mocxna, 1952. 

2. IO.M. KaaapHHOB, <P. nerap, A.<P. fiHcapen, A.M. Po38H0Bil, IO.H. CHMOHOB. MaTepHa-,\ 
IIhl XI1-oll Me)!{.tlyaaponaol! KonrjlepeHnnn no rPII3HK9 Bh!COKIIX aneprHll. nyoHa, 
I964 r. / 

3. <P. nerap, M. 'Manhl, O. Cron. ITpenpHHT OHHH, P-2340, nyona, I965. 

4. H. BbiCTpHUKIIll, <!>. nerap. ITpenpHHT OHHH, P-2028, nyoHa, I965 • 

PyxonHc& nocTynnna B H3AaTen&cKHll oTnen 
6 HOSlOpS! I965 r, 
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Ta6nx11a Ta6nnna 3 

TonhKO nonpaaKli 
I t Seal 

HaMepenHhie TonhKo'KoeoyronhHhie' Bee nonpaBKH nonpaB-

A = - 1,5862 X 10-5 A = - 3,9040 X 10-5 

B = - 9,2954 X 10-3 B = - 1,2914 X 10-3 

yrn&I 'B Il1IOCKOCT~f' nonpaBKH Kll 

o·o / o;? rl eo 00 oo oo eo ¢0 
1 1 nn 2nn 1 KOe 2KOC .1 2 

c = 6,8279 X 10-6 c = 1,2608 X 10-5 
' 

/ 

5 5 5,02 5,02 5,40 4,88 5,42 4,91 

D = 0,9960 D = 0,9967 10 10 10,04 10,06 10,79 9,77 10,83 9,82 

tg 6)8 - - 0,0825 i w8 = - .f 43' 
15 15 15,05 15w09 16,15 14,67 16,21 14,76 

20 20 20,07 20,14 21,47 19,57 21,55 19,71 

tgwb = 0,0215 . wb = 1° 14' 
I 30 30 30,10 30,23 31,96 29,42 32,07 2~,65 

Ta6nu11a 2 
40 40 40,12 40,33 42,20 39,34 42,34 39,bt 45 

45 45 45,13 45,38 47,22 44,33 47,36 44,71 

~0 -00 
Eea nonpaBOJt TonhKO nonpaBJtB 'B nnoeJtoeTu' 

MBH M8KC p2 R 'beno p2 R -t{•eno 
eny'laeB enyqaeB 

7- 30 0,095 0,320 138 0,091 0,309 140 

50 50 50,13 50,42 52,17 49,34 52,32 49,77 

70 70 70,11 70,54 '71,39 ~9,56 71,52 70,12 I 

80 I so 80,09 80,55 80,73 'I'J, 77 _80 1S5 00,34 

G - 30 0,136 0,250 123 0,137 0,249 123 5 o- 5,02 0\ 4,99 - o,n 5,01 - 0 11 . ' 

9 - 30 0,182 0,165 105 0,179 0,189 106 10 0 10,04 0, 
' 

9,98 - 0,22 10,02 -0,;,;2 
I 

•10 - 30 0,175 0,136 99 0,200 0,128 93 15, 0 15,05 0 14,';;7 - 0,33 15,03 - 0,33 

11- 30 0,198 0,127 93 0,213 0,128 G4 

--

20 0 20,07 0 19,97 - 0,45 20,04 - O,t,5 
90 

' 40 0 40,12 0 3'" c1r. -1,03 40,07 - 1,04 'J, ... ;~ 

if• . ! 
~0 eo 

onhKo.'xoeoyronhHBH nonoaBJta' Bee nonpaBKH 

MIIH- MaKe p2 n 'lneno I 
p2 R 'lneno 

eny'laeB enyqaeB 

60 0 60,13 0 59,96 - 2,13 60,08 - 2,14 

80 0 80,09 0 r/9 t 98 - 6,S:4 80,07 - 7,00 

7- JO 0,086 0,314' 144 0,087 0,313 144 -
8 - 30 0,131 o,276 126 0,136 0,231 12& 0 5 0 5,02 0,42 't,:;;; 0,41 5,02 

s: - 30 0,178 0,155 no 0,176 0,155 ll.O 0 10 0 10,06 0,23 9,98 0,84 10,04 

10 - 30 0,167 0,078 100 o,Hi7 ~ 0,078 100 0 15 0 15,09 1,26 l4,S.7 1,27 15,04 

11- 30 0,216 0,109 <)4 0,217 0,109 ~4 

-- --- -- ~--

I 

0 20 0 20,14· 1, 72 19,97 1,73 20,10 

0 40 0 40,33 3,~5 J:-:,95 4,00 'tO, 28 0 

0 60 0 60,50 8,12 59,96 '8,22 G0,45 

0 80 0 80,55 25,04 79 ,'9f: 26,3~ c50, 5J 
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p H c. 1. 05mall OIITH'I9CK8ll CHCT9M8 Anll <i>oTorpa<jlHpOBSHHll Tp9KOB B HCKpOBbiX KSMOpaX. 
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p H C. 2. 0IITli'19CKHe HCK8lK911Hll1 B03HHKSIOmHe IIpH HSKnoue <jlQTOIIneHKH OTHOCHTenbHO 

CTeHOK liCKpOBOll KaMepblo 
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