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· .A;ij)OHHH:A: K8JIOpHM8Tp · AK-600 C03.L\89TCH .L\Jlfl ::nwrrepHM9HTOB Ha 

KOMIIJI8KC8 "MetieHUe H8:A:Tpllli0" (RMH) YCKOpllT8Jifl Y-70 . (I1~B8 ,. 

ITpoTBHHo). KaJIOpRMeTp CO.LlepmnT 600 aBTOHOMHHX MO.L\YJie:A:, pa~aJibHO 

paCITOJIOlK9HHHX BOKpYI' OCH ITY:tiKa ll · COdpaHHHX . B MaTpHTIHYIO ' cdopKy 

~8M8TpOM, 4 M8Tpa. 0llill.L\88TCH, TITO U8HTp8JibH8fl ti8CTb :· K8JIOpRM9Tpa 

6Y.L\8T .CHJibHO sar~yJKeHa BTQplltiHllMll ll H9IIpOB38HMO.L\9:A:CTBOB8BIDHMll C 

Mlllll9HbiO · ITYtiKOBUMll TI8CTIIU8Mll. IT09TOMY' c U9JibiO YJIYtii118HUH 

rrpocTpaHCTB8HHOI'O II Bp8M8HHOI'O paspeUI8HUfl •:.L\8T8KTOpa IIpll BllCOKO:A: 

sarpysKe · · B ueHTpaJibHO:A: ero qacrn. rrpe.zuroJiaraeTCH · ncrroJibSOBaTb 

MO.L\YJIU pasMepoM 75x75:MM. 

Brrp8.Llll.LIYIUIDC padoTax /I-2/ dllJIU rrpiiB8.L\8Hll xapaKTepncTHKII 

MO.L\YJibHOI'O 8JlPOHHOI'O K8JIOpRMeTpa C C9MIIJIUHr-CTpJKTypo:A: 20 MM CT8JIU 

II 5 MM ClUffiTllJIJiflTOpa /3/. (p83M8p flti8:A:lm. !50x!50 MM ) • KaJK,1Ul:A: 

MO.L\YJ!b K8JIOpnMeTpa COCTOHJI ll3 40 CJI08B (CT8Jlb+CUUHTHJIJiflTOp) ,; odmett 

.L\JIHHO:A: !OO.CM, qTQ COOTB8TCTBY8T IIpRM8pHO 4,7 fl.L\8pHHM'.LlJillH8M. 

; KOHCTPYKUUH MO.L\YJifl C pa3M8pOM 75x75 -MM H T8XHOJIOrllfl 

nsroTOBJieHUH ero sJieMeHTOB anaJioriiqHfl orrncaHHHM B padoTe /II ,n;JIH 

fltie:tbm !50x!50 MM ~ PasMep CLUfliTHJIJiflTOpa, . HCITOJib3Y8MOro B MO.L\YJI8, 

72x68MM, pasMep CB8TOBO.n;a-CM8CTHT8Jlfl CII8KTpa (WLS) !200x70x3 MJIII:. 

B HacToHmett padoTe rrpnBO.L\HTCH rrpocTpancTBeHHHe xapaitTepncTnKu · 

U8HTp8JibHO:A: TI8CTU 8JlPOHHOI'O K8JIOpUM8Tpa .AK2:.600, 9KCII8pHM8HT8JlbHO 

ll3Mepemrue B ITYTIK8X 'Jl;--M930HOB c 9Heprne:A: 40 raB; KpoMe'"Toi'O; rrpo
B8,11;8HO cpaBH8HU9 C 8H8JIOI'lltffillMll .L\8HHHMll, ~IIOJiytieiDruMll rrpu· HCCJI9.L\O

BaHUU a.LlpOHHHX KaJiopnMeTpOB c HTie:A:KaMll: !50x!50/I/'n 200x200 M;.;! /{/ ,. 

B ·.L\8ImOtt· pa60T8 KOOp.L\HH8Tll TOTIKH BXO,n;a·;· a.n;poHa B K8JIOpl1M8'tp 

. ·ll3M9pHJIUCb IIp8UU3IIOHHO:A: ,n;ByXKOOp.n;HHaTHO:A: IIpOIIOpUllOH8JlhHO~ Ka~!epof>: 

c rnaroM 1 , o MJIII /5/ ~ : Kos®MuneHTll, Heodxo.n;HM118 ,n;JJH B!:lpaB!IuBaHi~Si: 

CUrHaJIOB C , K8JK,n;OI'O : MO.L\Y Jlfl, C5HJIU IIOJIYTI8HH rrp;r · ItaJm6pOBX8 

K8JIOpHM8Tpa B ?t;-MS301IHOM rrytffie. ·; ,: 

' Koop.mmarn a.n;poHa' <x> ~ ''<Y>, 'brrpe.Ll8JI~HHHe rro U8HTPY i<·'T.flli\8CTH 

9H8pi'OBll,11;8JI8HUfl JmBHfl (II.! -qopMyJia (!) B ITpHJIOlKem) B ; l~O.n;yJI.flX 
K8JIOpRMeTpa /6/; : .flBJIHIOTCH . CM9!U8HHU!v&I OU8HK8Mll /7/ UC'l'llliHili 

KoopmmaT (x,y),· :nsMepseMHX B ffljlileM. cJzyqae rrporroprnmHaJII,mn.m 

K8M9p81\lli. B K8TI8CTB9 ¥..JIJI10CTp8IUill Ha puc~ F IIpUB9,11;8Hll 38BUCIU,mc~·H 
<x> aT x (IT.2) M.fl KaJiapuMeTpaB' c • 'pasJurnmM pasMepo~i ·nqeem. 
3amimiMOCTll' · o0paT:miE? aT~'IM . (IT.3); ucrrdn,:::.yroTC.fl . .LlJm noppem.mn 

Ool.tJUin~t~iih1tl w:nrryr I 
Q. ~Yit!il.U licc.,f.JIOIIUd 

6l1Sm•!OTEHA 
. _ _......, . ---...... --



· CUCT8M8TWI8CKHX CMeme:mnt, OTMeqeHHHX BHIII8. AMIIJruTy.I(a OTKJIOH8lill.ff 

HSMepeHHHX KOOp,UHHaT OT HCTUHHHX (f.,MM) 38BHCHT OT IIIHpHHH ., .ffqetrn:n 

Ka~opiiMeTpa (h,MM) c~enyiDlllliM odpasoM: 

f.=((0,030±0,003)xh)2 • · :(I) 

3aBHCUMOCTb (I) ITO~yqeHa U38Ha.Jrusa ,U8HHHX·/I,4,8/ H H8CTO.fflll8kl pa"-

60TH ,U~.ff- CTaJibHHX a.npOHHHX KaJIOpll11!8TpOB rrpn :meprHU IIpllM8pHO 40 

raB u ,noBO~bHO xopomo cor~acyeTC.H c pncq~TOM (11.6). ··· A6coJIIOTHoe· 

sHa'IelillB 'cMemeim.H (I). . · cpamrn~.aeTc.ff; c .nnciTepcHe:kl .Hqetrn:u 

(~=hi'l"i2.) rrpn h~320 MM. 

Koop,UHHaTHa.H ToqHoCTh HsMep.H~acb ITYT~M cpaBHeHU.H ITorrpaB~eHHokl 

KOOp,UHHaTH c HCTHHHo:kl. JiaHHHe ITO Koop,UHHaTiiO:kl ToqHOCTH ax(ay) 

KB~OpUMBTpa C .ffqe:£1Ko:kl 75 MM B 38Bl!CUMOCTH' . OT KOOp,UHH8TH .. TQqKU 

BXO,Ua a.npoHa I1pl!B8,U8HH Ha pnc.2. BeJruqlfHa a B UBHTpe II Ha KpaiO . X 
.ffqeklKli COCTaB~.HeT COOTBBTCTBeHHO IO II I4 MM, a ycpe,UH~HH09 

3HaqeHUe. ITO. ,BC9:kl ITJIOIUa,UU paBHO II, 2±0, 5 MM. 8Ta B9JIWIIIHa B I, 5 
pasa M8Hb11Ie ITO .cpaBHeHUID C paspeiiieHUeM. ,UJI.ff ·.ffqeklKn·. I 50 MM JI/. KaK 

Bl!,UHO US pHC.2, H8.lill1:!He W1S Ha. CTUKe MO,Uy~e:tt 'IIp8KTHqecKII He 

yxy.nmaeT Koop,UHHaTHoepaspemeHUe KaJiopuMeTpa: 

Ha . pnc.3 rrpnBe.neHa ·· saBIICHMOCTb · ycpe,UH~HHo:tt ITO · Rqetrn:e 

Ka.nopnMeTpa KOOp,mmaTHO:kl TQqHOCTH OT IIIHpHHH, .ffqeklKn. 

8KCITepUM8HT8JibHH8 ,UaHHHe ,UJI.ff a.npOHHHX KBJIOpUMeTpOB'c MOnyJibHO:kl II 

rr.naHapHo:tt CTPYKTypo:n /I,8,9/ .noBOJihHO xopoiiio OIIIICHBaiDTC.ff o,UHokl H 

TO:kl ~e SaBHCUMOCTblO /7/: 

a.~ a ox exp(h/4b) ' (2) 

r.ne b xapaKTepHsyeT IIIHpiiHY ITOITepeqHoro aHeproBH,ne.neHU.H . KacKa.na 

(II. I ) , a a O OIIpe,UeJI.H9TC.ff cpe,UHeKBa.npaTHqHHM OTKJIOH9HUeM. qaCTHU 

a.npoHHoro K8CK8,U8 OT era OCR. 3HaqeHU.H ITapaMeTpOB B (2) ,UJIH 

HCITOJibSYeMo:kl CSMII.lillHr-CTpyKTYpH COCTaBJIHIOT COOTB9TCTB9HHO IIpUMepHO 

30 MM /1,7/ H 6 MM. tropMyJia (2) XOpOIIIO OIIIICHBaeT 9KCITepUMeHT8~bHHe 
.UBHHHe ,UJIH h/b~. }lJI.H MeHbiiiHX 3Haqe:mflt.h Ha;no HCITOJib30BaTb TOl:!HYID 

38BHC1fMOCTb (II. 7) • YHUBepcaJibHOCTb . OIIIICBHU.ff (2) KOop,mmaTHO:A: 

TOl:!HOC~H OOOHX THIIOB KaJIOpUMeTpOB em~ pas ·ITO,UTBep~aeT 
HesaBHCUMOCTb ax OT liCITOJibSOBalillH·WLS B CHCTeMe CB9TOCdopa~ 

MsMeHeHUe ITapaMeTpa a
0 

B ~pMy.ne (2) c aHepruen rrpoc.ne~eHo 
B /9/ H OIIUCHBaeTCH SaBHCUMOCTbiD: 

a0=(3,6±0,2)x (E/100 raB)-112 , • (3) 

Koop.nmmTHoe paapeiiieHz.e (2) .l{OCTnraeT, BeJinqHHH h/vTI rrp11 h "' 300 Mr·l1. ' 
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Pnc.l.3aBUCUMOCTb KOOp,UUHDTH U8HTpa TH~8CTH·a.npOHHOrO'JillBHH <X>, 
orrpe,neJI~HHO:kl B•KaJIOpUMeTpe C pasMepOM .ffqe:klKn h, OT llCTHHHO:kl 
Koop,UHHaTH x, nsMepeHHon rrpoiTopunoHaJibHon KaMepon. 
8KCIIepUMeHTaJibHH8 TOqKU: 0-h=75 MM, x-h=150 MM /I/, A-h=200 MM 
/I2/. KpnBaH - pacq~T ITO ~pMy.ne (11.2) IIPH b=22±5 MM ,UJI.ff h=75 MM. 

T .0., rrpn h~300 MM, KB~ c.nenyeT H3 .(I)' H (2), KOOp,mmaTHaH 
- ~ ~ ' . . 

TOl:!HOCTb MO.UYJibHOro a.npOHHOrO KaJIOpUMeTpa IIp8KTHqecKH· ITO~OCTblO 

orrpe.ne.nHeTc.H BeJIIIqiiHon .nncrrepcHU era .ffqe:nKH (~). 

·~8,1zy'9T OTM9TllTb, qTo B9Jll1'liiHJ b B (II. l} MO.lllliO Ollp9,I1;8JiiiTb ny

T9M KaK @nT.v..poBaHHH 3amiC'itiVIOCTH <x> OT x, TaK il ll3MepeHHoro pacrrpe

.ne~elill.H UBHTpOB TH~eCTll JillBHekl ITO .ffqe:klKe KBJIOpUMeTpa : ( dN/dx). }lJIH 

ero HSMepelill.H He Tp80yiDTC.ff ,UOITO~T9JlbHHe K00p,UHH8THH9 . ,UeTeKTOpH 

(ro.nocKOIIH H.lill rrpoiTopimo:Ha~biille ·KaMe pH) • Ha pHc ~ 4 ::'m}Iffie.neHH pesy

JIJJTaTbl l13Mepemm dN/dx .IIPH, paBHOMep,HOM o6;ryq9HMH 'lf-~esoHa'-'m npH

MepHo IIOJIOBHHH Q8HTpaJibHOM HtiefiRH RaJIOpl1M8Tpa B I'OpH30HTaJibHOM Han

paB.ne:mrn. Il.nai3HO:kl KpiiBO:kl H8 pHC .4 H300pa~eHa 38BHCUMOCTb (II. II), C 

ITOMOIUblO KOTOpO:kl ~THpOBBJIOCh 9KCII9pHMeHT8JibHOe pacrrpene.neHHe. B 
pesy.nbTaTe orrpe,i{e.neHo sHaqeHUe ITapaMeTpa: b=22±05 MM, KOTopoe B 

rrpe,neJiaX TOl:!HOcTli 1HsMepeHUH cor .nacyeTCH 'c: /I, 7/. 
B saK.nroqeHHe a~TOpH BHpa~aroT'd.naro,napHOCTb B.M.KoqeTKOBY 38 

ITOCTBHOBKY Sa,Ua1:!H if' IT~O,UOTBOpHHe oOcy~eHUfl,. B.·B.KyXTIIHY H 8.M.Ma

JibUeBy 38 ITO.n,nep~y IIpH IIpOBe,UeHHH HCCJie,UOBaHH:kl. KO~JieKTHBY COTpy

,I{HHKOB YCTaHOBKH MMC • MT8~ sa rrpe,UOCT8BJI9HH9 arrrrapaTYPH .UJI.ff 

_ H3Mepe:mnt n\BpeMeHU.Ha IIY':IK9 qaeTHU, coTpy.l{HHKaM ycTaHOBKH'' MCTPA: 

B.B.McaKosy: n. IO:M.-MydueHKo_·'sa · rrpe.nocTas.neillie rrpoiTopunoHa~b~· . 

KaMep n rroMOlllh rrpii HX aKciT.ITyaTaUHU; :a 'TaK~e coTpy.zi:mm.aivl .JICB8 OWIM,,. 

· IIpllllliM8B!lll1M yqacT¥e B . IIH~eHepHo-TeXHll'IeCKHX ' pa00T8X no 

H3rOTOBJI9HHID H UCCJie,UOB8HUID IIpOTOTIIITOB AK-600. 
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PHc.2.3aBH~HMO~~b Koop.zumaTHO:A: TOq}IOCTH K8JIOpHMeTpa (lt=75 MM) OT 
Koop.mmaTu. TO'<IIDinorra~aHHSI a.npoHa B SJ:qe:RKy: :a). a (x); 0).' ca (y). 
KpHBI:le ~ pacqST no !lx:>PMYJie (If. B). _ . .. __ x _ . Y .. 
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PHc.3~38BHCHMOCTb ycpe~~HHO:A: no SJ:qe:A:Ke K8JIOpHM9Tp8 KOop.zumaTHo:A: 
TOqJIOCTH a OT IDHpHHI:l Siqe:A:Klf h. 3KcnepHM9HT8JibHI:l9 ~aHHHe: 

X ' 
0-HBCTOSJ:maSI paOOTa, :x-:/I/, D.-/8,9/. CnJIOIIIHBHJIHHHSI- tfxlpMyJia (2), 
rryHKTllp - h/N. . ··· 
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PHc~:4~Pacrrpe~eJieHHSI QSHTpOB TIDK8CTH JIHBHe:A: (dN/dx) B~OJib: ···., .. 
KBJIOpHMSTpa (X) IIpH .. p8BHOM8pHOM OOJIYqeHHH 'lt-M630HaMH C ~meprne:A: .40 
rsB nOJIOBHHI:l U8HTp8JibHO:A: SJ:qS:A:Kli. 38BHCHMOCTb (II. I!) IIpH b=22±5 MM 
C I'Ip9~8JI8MH HHT9rpHpOB8HHSI: ~<~>~2 - CIIJIOIIIHBSI JIHHHSI;. .· . 
h/2~<~>~2 - IIYHKTHp. . 
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llpMoJreHHe 
AHa~ecKHe 38BHCHMOCTH, Hcnonn3yeKYe B'paOoTe 
PaCCMOTpHM CJiyt.Ia:A: O,llH03RCnOH8HI.lH8JlhHOrO npOillHJil'I JIHBHl'I: 

F(x)=--~lfexp(-IXIbl) , . :~ (ll.I) · 
x-paCCTOl'IHH8 OT OCH JIHBHfl, b-HaRJIOH 3RCnOH8HTH (CM). 3aBHCH

IMUv~h ueHTpa _Tfl~ecTH aHeproBH~eJieHHH F(x) /7/ B ro~ocRonHt.IecRoA: 
·, ' 

CTpJRTyp8 RBJIOpHMeTpa OT M8CT8 nOJI0~8HHl'I (X) OCH JIHBHfl B fltl8ktKe: 

<x>=+xsh(+)jsh(~), ..J 1x1~2 • (ll.2) 

HCTHHH8fl ROOp~aTa X CBl'I38H8 C ee OU8HKOA: <X> COOTHOlli8HH8M: 

x=+ x Ln(2~xSh(B)+/<2~·S~(B)>2+1 l B=hlb • (11. 3 ) 

CMemeHHe l<X>-Xl ~OCTHraeT M8RCHMyMa B TOt.IKaX /10,II/: 

(11.4) (X) -+hx (-1- - ____,,...:1'---- J 1/2 
. max-.~ .. a2 . Sh2(a) ., 

.• .. ' 

X = h " Ln[· Sh(B). +/( Sh(6))
2

:.... 1 '] 
max 0 a a . ~ . (it5) 

I<X>-X1max=h•(-0,0025+0,285xB) 2~a~ (11.6) 

3aBHCHMOCTh ROOp~aTHOA: TOt.IHOCTH ax B U8HTpe WienKH OT 

Ht.IeA:KH h a~oHHoro RaJiopHMeTpa /7/ (pHc.3): 

ax(h)=a
0 

/ ID(B)Sh(h/2), . (ll.7) 
r~e ill(B)=1+2/(exp(B)-:1). llOJih3YflCh npaBHJIOM nepeHoca OlliH60K, 

38BHCHMOCTh ax OT X MOmHO nP8~CTB~HTb B CJI8~IDm8M B~8 /7/: 

ax=a<x>/dF/dx, ... (11.8) 
r~e a<x>= ~. (ll.9) 
D - ~cnepcHfl nonepet.IHoro npo~~H JIHBHfl, t.IHCJIO HeKoppeJIHPoBaHHHx 
t.IBCTHU a~OHHoro KBCKa~a n~0,5xE(raB), dF/dx-npOH3BO,llHBfl (ll.1). 

B CJiyt.Iae H30TpOnHoro OC5Jiyt.I8HHfl Ht.I8A:I\H , RBJIOpHM8Tpa 

pacnpe~eJieHHe ueHTpOB Tl'I~ecTH JIHBHl'I, naJiyt.IeHHoe C5es yt.I~Ta 

KOH8t.IHOA: ROOp~aTHOA: TOt.IHOCTH KBJIOpHMeTpa, HM88T. B~ /IO/: 

dN/d<x>:i::Sh(B/21a/2/1+<2XIh>2 Sh2 (a/2) • , . (ll.IO) 

C yt.IeTOM 38BHCHM?CTH KOOp~BTHOA: TOt.IHOCTH a<x> OT (X) ~pMyJia 

(II.IO) npeoC5pasyeTcfl cJie~ oC5pasoM: 

. dN/d<x>= JdN!d<~>xG<x> (a <t>)d<p :~ . , "'- ... (ll.Ip, 
r~e .G - pacnpe~eJieHHe raycca e· BeJIHt.IHHoA: •• cpe,UHeKBa~a'I'Ut.IHorc:> • 
OTKnOHE3HHH .a<t>' <~:> H3M8HHST~fl ~ npe~eJiax h~: ,. ·· .. 'i 
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