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OEIIWI XAPAKTEPHCTHKA PAEOT!l 

AKTY8JII,HOCTJ, 
IlOJIY'I8HH8 8KOII8pID1!8HT8JII,HilX .n:amrax O .rtmfxpepe~a.JII,HHX ce~emmx 

H sHa~emmx noJIJipzs~ ~ npo~eoooB pacceJilIWI nce~ocxaJIJ1pHllX Me
soHoB Ha eyKJIOHax O o6MeHOM rnnepsapimoM .IIBJIJl8TOJI aKTY8JII,HllM, a HX 
OOIIOCT8.BJI8HH8 C Cj'llt8CTBYJIItl™II MO,It8Jll,HliMR IIP8.ItCT8.BJieHJIJIMll, pasBHT!iMH 
Ha OOHOBe pe~8BOKOI lpeHOM8HOJIOI'lm,CIIOC06CTBY8T ,ItBJII,HeftmeMY paSBHTHJ> 
npe.n:cTaBJiem o npzpo.n:e oTpamrax ~ao~ • 

He M8H88 altTY8JII,HHM RBJIJl8TOJI IIOJIY'I8HH8 8KOII8PHM8HT8JIJ,HHX .n:amrax 
0 .ztmmax,<IioIMHpoBaHH.fl a,ItpOHOB H JIO BX OTHOOHT8Jll,HHM BHXO.ItaM B HHMD
SHBHl:lX pe~ nepesapH)tKH Ha pasJIH11BWl: H)tepHHX Ml!lll8HJIX, JIOOKOJIJ,KY 
8TH B8JIH'DIHH JIOSBOJIJIDT IIPOB80TH OpaBH8HH8 npe.n:oxasamdt pBSJilAHilX 
MO.It8Jiel H IIp0B80TH npoBepey pH)ta BH'IHOJieHHI, O.It8JI8.HHYX B paMKax KBBH
TOBOI Xp0MO,ItHH8MHKH. 

.H,IIJI IIPOB8,It8HHJI Taitoro .THIIa OIIHTOB Ha nyqxe YOKOPHT8JIJI ltllB3 dwr 
COS.It8.11 oneKTPOM8Tp1Aeom KOMUJI8KO IWIEPOH, Ilp:iA8M BHIIOJIH8HH8 l!li
meyxasaHHol nporpSMIIY OTMO peaJIJ,HOOTJ,D IIOOJI8 paspadOTKH, OOS.It9.RJIJI 
H BB8.It8HH.fl Bero OOOTQB OHOT8M nponop~OHBJJl,HlilX KaMep, ~epemtOBOKJIX 
0~8nHKOB, .n:pyrnx ,l(8T8KTO,POB, o6eone,HB8Dl!IIX H.It8HTH~K~ 'UlOTJII{ 
H BHOOKY'D TO~HOCTJ, HSM8peHHJI mt KHH8M8TlA80KHX II8paM8TpoB. 

Uen pa6oTY - paspadoTKa H oos.n:aHHe cxoTeMH npoIIOJlitllOHaJIJ,HHX xa
Mep; IIPOB8.It8HH8 HOOJI8.ItOB8HHI xapaKT8PKOTHK 8THX .It8T8KTOPOB; paspa60T
Ka H oos.ItaHHe OHCT8MH C~8Ma ~INSitHH O nponop~OH8JII,H!:IX KaMep H 
9JI8KTpOHHYX yoTpoloTB, TP86Y8MHX 8KOII8PHM8HTOM; npneHeHHe BHmenepe
~CJI8HHOro KoMITJieKca aJieKTpOHH~Hs:iAecxol annapaTYPY B exonepHMeHTe, 
IIOSBOJmBmee: * 

a) no He.n:ooTamtel Macoe K K -MBSOHY BH.IteJIHTI> nmepsapimoBoo6-
M8HH!il npo~eoc :,rp-. K'Z'rz,;as) H IIfJil"lll~ HOBHe TO~e .It8HH!i8 
o .rtmfxpepeJP.lHaJIJ,HYX ce~emrax 06pasoBaHHJ1,Z H ZJ3 1,sj- nmepoHoB B 
HHTepBair.rttJ/t/ < o,s (reB/c) 2 np:e: I2 rsB; 

6) IIO~TJ, .n:amwe O BH.It8JI8Hmt MeTO.ItOM a4xPBKTKBHHX 11800 #'s0 
- :e: 

~) - M8SOHOB B HHKJJllSJIBHOlt pe~• nepeS&PJI.ItKH K"'A~K'f.t;;1-
.IlJIJI pae.JilAHWC HJt8PHHX IOillleHel np:e: II,6 reB. 

.H,IIJI pemeHJIJI yxasammx Wl[SlA8CKHX sa.na11 6YJIO OOY!ll80TBJI8HO Tana 
BH8,l(p8HH8 HOBOlt Op:e:I'JIHBJII,HOI T8XHOJIOI'HJI JISrOTOBJI8HHJI TOHKJIX ~KYOK
PYJl!liIX sepKM ~ mrpoxoanePTYPBHX '18peHKOBORllX c~e~KOB; paOCMO'l'
peHH neponeKTHBH :e: BliITOJIHeHH xco~e.n:oBamm: npoTOTRIIa MHHH-.n:pel~BOI 
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RaMepH - BHCOROTO'lHOro, cnoco6Horo pa6oTaTL npH 60JI1>m:r.u:: sarpysxax: 
Tp8ROBOro ~eTeRTOpa. 

HaY;IHaJI HOBHSHa. C03,I(aH ROMIIJieRC 9JieRTp0HHO-qlH3H'l'.eCROtt annapaTY
pH,B TOM 'IHCJie: nponopUHOHaJI1>HHe RaMepH C maroM CHrHMLHHX npOBOJIOR 
I MM, opHI'HHaJI1>HOe 6HCTpoe pema.mtee ycTpOICTBO, mHpORoanepTYJ)HHft no
porom c~eT'IHR, gioxycHpynnee sepRMO RoToporo BHno~eHo no OPHI1HHaJI1>
Hott TeXHOJIOrllli (a.c. Ni 710820, CCCP,oT 28.09.79. OnyM. B OIDIOTS, 
I980, 3,c.62). ,lvia npOTOTWia MillIH-.JU)eilqloBOli RaMeip:u nOJIY1IeHH paspeme
HH8 H sarpyso~Wl cnoco6HOCTL npH BHCOROil JIHHe:lb!oCTH .JU)8ilgJOBOli xapaR
TepHCTHKH, COOTB8TCTBYJI!lli8 JJY'IlllllM MHpOBHM ~OCTHX8HHBM ,wlJl ~8T8RTOpOB 
no~o6Horo T:ima. 

BHe~eHHM B 9RcnepHMeHT 9JI8RTPOHHO-qlH3H'l'.eCRM annapaTYJ)a .IJBH
JiaCL 0~ HS onpe,I(eJIJIDl(HX YSJIOB cneRTPOMeTpa H 6~a IlPHHUHimaJI1>HO 
Heo6xo,lU'J;Mott .ItJill ~eJiemm H perncTpaUHH peaKUHH nepesa~ 
srliJ.,.IV~K:{lr:"lfl;t.1J+... B ycJIOBimX sarpysKH ro6 d/c. 

Onpe,IteJieHH c BHCOROI TO~OCTLD .Inl\MJepeHUHaJI1>HHe ce~emm o6paso
B8lmll z,+ - Hz t,,.,4~ - rnnepOHOB B HHT8pBMe nepe,ItaHHHX HMeyJI1>COB 

ft.MHHI </-f / < 0,8 (raB/c)2, no~eHH HO. Bile :l~HHe ,,..zt~e. o s~HcHMoc
TH ,ItHqxliepeHUHaJI1>Horo oe~emm .ItJm peaKUHH Yf1...,K C npH/t 1/ < 0,05 
(raB/ c) 2; o6ecne~eHO Bil CO Roe paspemeHHe6',I('. = . 2, 6 MaB YCTaHOBRH B pe
DMe H)(8HTmpHRaUHH MeTO,ItOM 9qxp8RTKBHHX Mace, B!l,I(8JI8HH. I(; - H Jy;;zr 
M830HH H Ha6paH 60JI1>moft CTaTHCTH'l'.ecm MaTepii:M (36000 co6HTHI no HH
KJmSHBHHM nponeccaM c o6pasoBaHHeM yttasammx xaoHoB). 

IlpaKTH'l'.eCRM qeHHOCTL ,ItaHHOI pa6oTH SaKJIIJtraeTCH B ycnelllHOM BH8.It
peHHH ROMIIJieRca 9JI8RTPOHHO-qlH3H'l'.8CROft annapaTypH, no~eHHH pesyJILTa
TOB HCCJie,ItoBrum:l!: peaxrimt c o6MeHOM rnnepsapH.ItOM, ROTOpli8 noTpe60BanH 
nepeoMoTpa.naPaMeTpHSB.UHl! B pe,nze-nOJIDCHOI MO.zte~ c ~eToM BTopH1l'.HHx· 
CHHryJillpHOCTel, a pesyJI1>TaTH o6pa60TKH 9RCnepHM8HTaJI1>HOtt HHgl()JlMaUHH 
06 HHKJ11l$KBHHX nponeccax K~ -1> l(•'(~d .. . CBH,IteTeJI1>CTBYDT o xopomeu 
BH.IteJieHHH ITHKOB K- ... H lr'c892)-MesoHoB Ha gioHe .ztpyrnx nponeccoB.• 

.l{aHHM annapaTYJ)a ycnelllHO HCnOJILSOBBJiacL npH HCOJI8,ItOBaHHH A-sa
BHCHMOOTel HHKJ1llSHBHOrO o6pa30BaHHH 7 -M830HOB. B HaCTOHIItee Bp0Mll 
npoBO.ztHTCH axcnepHMeHT no Hs~eHHD pe,ItKHX MO.It pacna.zta IF-MesoHoB c 
neJI1>D npoBepRH H YTO~eHHI HeROTOpiX noJIOXSHHI MO,Ite~ RHpaJI1>HHX CHM-, 
M8Tpd. 

Blln~emme MeTO,ItH~ecKHe H T8XHOJI01:lflleCRHe paspa60TRH HCnOJI1>SY
DTCB ua p!I.I(e aRcnepHMeHTaJI1>HWr ycTaHOBOR OIDIH H .ztpyrnx Haytmo-HccJie-
.ztoBaTeJI1>cRHX neHTpoB (H~:3, wrn: AH CCCP, HAS H zji.). ' 

PesyJI1>TaTH HCnHTaHHft npoToTHna MHHH-~elgJOBOI RaMepll onpe.zte~ 
.ztamml THn .zteTeRTopa xax OCHOBHOI TpexoBml .zteTeRTOP ycTaHOBRH MAPC, 
npe.ItHasHa~eHHol .ItJill pa6oTH Ha ~xe YHK. 
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ABTop sammqaeT: 
I. PesyJI1>TaTH paspa60TKH, 008,ItaHHH H 9RcnepHMeHTaJr6HOro HCCJie,Ito

,ItOBaHHH xapaRT8pHCTHR CHCT8MH nponOpnHOHaJI1>HWC RaMep H pel'RCTPHPY1Jll8ft 
9JI8RTPOHHKH, ROTOpli8 no COBOxynHOCTH ,ItOCTH:rHY.'l'HX na~~OB o~ecne'IH
BaDT HCCJie.ztoBaHHH nponeccoB nepesapH.ItRH Jfl(J<f"(-k"O , ~~)"' •• • . 

2. PesyJI1>TaTH HCnHTaHHI npoTOTHila MHHH-.ztpett~OBOft RaM8pH - nepc
neRTHBHOro TP8ROBOro ,It8T8RTOpa ,ItJI/1 9RcnepHMeHTOB B oMaCTH 8HeprKI!: 
H8CROJILRO TaB (YHI{). 

3. 9RcnepHM8HTaJI1>HH8 pesyJI1>TaTH: .,_ . ,1 

a) HSMepeHHe ,ItHqxliepeHUHaJI1>HHX c.,_e~eHHI o6pasoBaHHH .Z- HZ(l.u.S}· 

r:imepoHoB B peaKUHH .::rJ:,.,,.K,,..S"'(z;f'1.J,s,) .ItJill mrTep:ea.n:a nepe.ztaHHHx 
HM!!YJI1>COB/t MH/</-i/ < 0,8 (raB/c)2 npH I2 raB; 

6) Bll,I(8JI8HH8 M8TO~OM 9\PPSRTHBHHX MaCC R~- ! wE?892l-.!t930HOB npK 
HCCJie.ztoBaHHH HHKJmSHBHOtt peaKUHH nepesapH.I(RH k :4 ~ J<-l"i,/••• np:11 II, 6 
raB. 

Anpo6amm pa6oTH. PesyJILTaTH, noJioxemme B OCHOBY ,ItHCC8PTB.UHl!, 
,ItORJia,I(HBanHCL Ha M8ll!,1TJ'Hapo,ItHHX COB8111EiHHHX COTPYJ(HK'l8CTBa I'HIIEPOH, 
oeRUHHX ~eHoro CoBeTa OIDIB, Ha~x ceMHHapax JiffII OIDIB, npe.ztCTaBJIII
JIHCL Ha XII Me:ar,tzyHapo.ztHYJO xo~peHn:e:m no ~SHRe BHconx aHepm (]ettn
nnr, I984), ony6~ROBaHH B BH,It8 llYJ)HaJI1>HllX CTaTett H ny6JIHRau;mi OIDrn:. 

Ily6nxamm. B ,ItHccepTanmr o6o6~emt pesyJI1>TaTH pa6oT, BHnomemmx 
aBTopoM B I976-I987 rr. B ]a6opaTOPHH H,ItepmtX npo6JieM OIDrn:. 

OCHOBHHe pesyJILTaTH HSJIOXSHH B .zteBHTH ny6~RanHHX. 
CTP7RTYJ?a K o6~eM IDICC80Tamm. ,furocepTanHH COCTOHT HS BB8,It6Hlm, 

IISITH rJiaB H saRJID11emm, B ROTOPOM npHBO,ItliTCH OCHOBHH8 BllBO,ItH. 

CO.Il,EPXA.ffiIB PAEOTil 

Bo BBel(eHHH nO,l{'-I8PKHBa8TCH aRTYaJI1>HOCTL npo6JI8Mli, CgJOPMYJIHp0BaHH 
nen pa6om, onpe.zteJieHH ocHOBHHe noJioxemm, BHHeCeHltl,[e Ha SalIIHTY-

B nepBOI rJiaBe llp0HSBO,Itl!TCH J6,ee OimCaHH8 MHOrone~eBoro cneRTPO
M8T~6CROro RoMIIJieRca I'HIIEPOH I, pacnoJioxeHHoro Ha rs RaHMe yc
xop:e:TSJIH li~B:3, B 003,ItaHHH OCHOBHWC ys~OB ROTOporo aBTOP npmnn.m.JI He
nocpe,ItCTB8HH08 ~acTHe. ~RUHOHaJI1>HOIYCTaHOBRa MOJ!t8T 6HTL pas,IteJieHa 
Ha TPH OCHOBHHe ~acm: 

- ~oBml cneRTpoMeTp, cJIY]t81lllll!: .ItJill H,IteH~RanHH nepBH1l'.HHX ~ao
THn H H3Mepemm HX HMeyJIJ,COBi 

- D,l(ROBO.ItOPO.ItHM mnneHL C oxpaHHo! CHCT8MO!; 
- on8RTPOM8Tp BTOP~X ~aCTHn, llOSB0.1lllDltHI: H,It8HTK~UHp0BaTL npo-

.ztYKTH P8aKUHH H HS.'v!:8PHTL HX RHHeMaTH'l'.ecRHe napaMeTpu. 
COCTaB HecenapHpOBrumoro ~Ra SaBKCHT OT HM!!YJI1>Ca BHB8,It8HHHX B 

RaHM ~acTHn H npH I2 raB/c ero napnxaJI1>mte ~acTH onpe.zteJieHH xar:: 
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30% rf-Me80HOB, 8% Ir" -Me80HOB, 60% µpoTOHOB H 2% MDOHOB H nosHTpOHOB, 
qeTHpe nepBHX noporomx ~epeHKOBCKRX c~e~Ka o6~eff wnmott 20 M, 

RMelllltl'Ie xaprutTepHOe paspemeHHe no CKOpOCTH A~ =IO~. C.nyltaT 
,I(JifI H~eHTH(pHKrunm IJY'IKOBHX ~aCTJm. ,, 

Cl!:cTeMa nponopUHpHMI,HHX KaMep 5IB>'· B COCTaB KOTopon BXO.ItlIT 
Ill{ 0 maroM CHI'HMI,HHX npoBOJIOK I MM 2 H 8JI6RTPOMarHHT. Cll-!29 
<4 %~ O,!%~ o6ecne~a!OT BHCOKYJD TO~OCTl> IJY'IROBOro cneKTPOMeTpa 
(pnc. I) ( f/, = ± 0,35%), -:~=MI,zi:1:1:.::) ~ BH- c'f~I!' ~~\1\2. CT>129 n,9-';,,ln~, i~~~i2S,IM~(~) 
rmtepoHOB MeTo~oM He~oCTB.mlHX .d) f 1 ~ l // l ~\ t"' 
Mace. ~$-~-- 1rll-E3~1r- Q Ha pHCYJIKe 2 npnBO~TCJJ KOH- . 
~:irrypaUHH cneKTPOMeTpa BTOPKtIH!lX 
~acmn, COOTB6TCTllYDJ1M HCCJie,llye~ 
MOMY :ranepsa~OB006MeHHOMY npo
neccy .:Jr~➔K~.Z.,.(Z/i.,.as.J) . 
H.n:eHTH(pHKaUHH BTOPH'llll>IX ~aCTJm 
npOH8BO~TCJJ C08~aHHHMH HaMK mH
poKoarrepTYPHllMlI noporoB!lMR ~epeH
KoBcKHMR o~eT'!RKaMH, OCHOBHllMl'I 
8JieMeHTaMH KOTOpHX .fiBJIJJll'l'n/TOH
Ime qJORyC11PYJinH6 aapRMa 3 • 
TeXHOJIOr:e:H 118rOTOMeHml TB.KHX 
aepRM npH8HaHa H806peTeHHeM 
(a.c. ~ 710820, CCCP). HaMepeHHe 
KHHeMaTlf<IeORHX napaMeTpOB BTO
p~HllX ~aCTJm o6ecne~ru:>T HCK
poBHe H nponopn:e:OHMI,H!le KaMep!l, 
pacnOJiozemme ~o H nooJie MO~H
nxpoBaHHoro HaMH 8JI8KTPOMarHHTa 
MC-!2 C o6~8MOM MarHHTHOro noM 
50Qx80Qx2(JQ CM H MaKCHMaJIJ,HOn 
HH.ICYJmHel B neHTpe I,6 T.11. 

02 .,,,,,,-~-~-~-~-~-~-~-~ -21 -19 -17 -1s -13 -n -9 

EH~ Ilyi:rRomn oneKTpOMeTp 
ycTaHOBKH nmEPOH. 

1crAHOIIKA rnnEPOH )lo) 
-~KTPQf,£TP BTO~bl)( 14ACTMU 

__L?~~;-~-1: __ J[ijl: lTT\ll? ~ llil 
r, M fl<-6 C. C, r, Mfl(,3 _ • ~ ~S <1 

~L,,___L,,,,--+ T- l ' ' I 
-I -1 -4 -2 0 Z 4 I 

z,. 

~- CneKTpOMeTp BTOPH'IHHX 
~aCTJm .I(JifI HCCJI8~0BrumJI rHrrep
sa~OB006MeHH!lX -nponeccoB 
.;rp->~.z:tzt-/usJ). 

BpeMeHHoe paspemeHHe cneKTpoMeTpa o6ecne"IHB8JIH ro~ocKo~eone 
CnHHT11.JIJIJinHOHBH8 ~8T8KTOpll r :II E , IlpneM, KOHTpo~ H 3arrHCl> Ha 
Mal'Hl!rTHYJl JieHTY oo~eoTBJIJIJia BRJID<leHHM "B mnnm" Mmm-3™ ECIO-IO. 

nocTJtI'HYTH OOHOBH!l8 napaMeTp!l cneKTPOM8Tpa BTOp~ ~aoTJm: 
KMnyncHoe paspemeHHe A% = ± 0,45%, yrJioBoe palemeHHe - A8 = 
= ± 0,3 Mp~ H paapemeHHe no OKOPOOTH A""~ IO • 

B 8TOI ze rJiaBe !Ip:IIBO~TOH KO~ oneKTPOMeTpa BTO~ 
~aoTJm wm BH,IteJiemm: HHKJIJl8HBH!lX rrponeoooB nepesa~ .-f?f~~:J-
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M8TO~OM 3qlpeKT:IIBHWC Maco (pHo.3), 
o~eOTB8HHOff ~aOTl>D ROTO~oro HB
MllTOJJ OIJO/OPnHOHMI,Hll8 K8M8p!l 
Ix! M 74 , o6ecne'IlIB!IIHe BpeMeH
HYll npHM8Ky pe:raoTpnpyeMoro oo-
6HTIDI H pernoTprunm KOOp~aT 
BTOP~X ~aOTHil B YOJIOBIDIX pe
aJil>HOI sarpyaRH ro6 I/c. 

B aalt7Ill~eHHH rJiaBH nponsBe~e
HO cpaBHeHHe OOHOBHllX xapaKTepno
THK cneKTPOMeTpa ·nmEPOH' o ycTa
HOBKaMH aHaJio~oro mna, OTMe~a
eTon-BHoo:in,e paspemeHHe no He~oc
Tailllel Maooe - t!H,, = 56 MaB :11 no 
aq,g,eKTHBHol Macce -G;o = ·2,6 MaB •. 

1~•1 1111 11 I· I 1111
11 111 s''llr~ '"'" ,,,.. ,. r 

-1 

-•a Y,,.. 

I ., 

!1!£Jh CneKTpoMeTp BTOPH'IHHX 
~aCTJm MII HOOJI8~0BrumJI peaK
UHH niesaPJI,IUtl! 

0 
• 

K r;,q ~K0{Jfr;ge)... • 

Bo BTOpol r~aBe OITHCaH!l KOHCTJ>Y'KnH:11 :II OOHOBHH8 
ITOJJ:y'18HH!l8 B peanmu: yonOBHJJX Ha ~Ke YCKOPHTeJIR, 

xapaKTepHOTHK:11, 
nponopitHOHSJibHHX 

KaMep, BXO.ItRl!IHX'B OOOTaB rrytIKOBOro oneKTPOMeTpa H oneRTpoMeTpa BTO
p~ ~aoTJm,IIPK ncoJie~o:eamra npo~eoooB nepesaps!.ItKK 

a:1"1{~-:J~AI-+ K"'(K"kra9e1J-,, ••• • 
Ooo6oe BHIIIMSHH8 y,JteJIReTOR omroamm KOHCTPYKnml H napaMeTpoB 'J1:IJYX

~OOJ>JnffiSTHllX nponopitHOHaJibHHX KaMep C maroM 0:llrHM!,JmX npoBOJIOK I MM 
(TIKI,IIK5)/2/, BltJIIJllemre ROTOp!lX B COOTSB ~OBOro oneKTpoMeTpa 
HM88T npmmmraanmn! X8paKT8P MII o6eone~eHHJJ m.myJil>CHOro paspememm ( A¼ = 0,35%) 9TOro yaJia YOT8HOBKH npn ~8JieHHH rxnepaa~OB006-
M8HHllX nponeocoB MeTo~oM He~oOTaDIIHX Maco. KpoMe Toro, nponopnnoHMI,
HHe KaMepu o6eone~aDT mooKHe aarpyao~e onooo6Hoom ~oBo
ro cneKTpoMeTpa. 

PHc. 4. KoHCTPYKnJUI .ItByxxoop
~aTHol nponopnxoHMI,HOI Ka
Me,I:ll, O~a HS MOCROOTen BM'.88T 

mar OHrHMI,Hl>lX npOBOJIOK I MM. 

5' 

Ha pnc. 4 noKasaHa KOHOT
PYRinm 'Jf:IJ1XKOop~aTHol nponop
ItHOHam,Ho:I! RaMepi, o~a H3 pe
rHCTPKPYDJlHX MOOKOCTen KOTopon 
:imeeT mar OHrHaJil>HHX npoBOJIOK 
I MM. 

KaMepa pas6opHM (o6~aeT 
BHOOKol p8MOHTOCITOC06H00Tl,Jl) , 
OOOTOHT HS ~8THpeX ~OTel: pa
MOK O BHCOKOBOnTHllMX 8JI8KTpo
~ar,m (2), (3) H paMOR O OHrHaJib
HID.m npOBOJIOKaMH H BHCOKOBOnT-



HHMR 8JI8KTPO~aMH (I), (4). Coe,mmeH:e:e PaMOK (I)-(4) B 6JIOlt OCYIIIBCTB
JUIBTCJI C nOMOl!II>ll Hanp8.BJI/IJlllRX BTYJIOlt (6) l! CTJII'l!BaDlll!X 60JITOB (7). 
YIJJIOTH8HH8 npOH3BO~HTCJI lllHYPOM lI3 nopHCTOI pes:mm (8). PaMKH (I-4) 
OTDTH HS ano1tc~oro KOMnayH,IJ;a (IJyratteBH'I B~II. a.c. I 23IOI9,6!l7IJI. 
OHIIOT3, Ji 35, I968) H apr..mpoBaHH OTeRJioM. PaccTOHHRJI Meir,ey neHTpaMH 
IOCTHpOBO'IHWC BTYJIOlt (IO) Bll~8pmmallTCJI C TO'IHOCTl>il ± 0,0I M, no 
OTHOmBHHD It HRM npOH3BO~TCJI ~~a Cl!rHMLHl:lX npoBOJIOlt. 

BllcoltOBO~THHe IJJIOCKOCTH (I4) B&no~eHl:l l!8 BJIDmHH8BOI ~o~rlI 
TOJIIItlIHOI I4 MRM, aHO~aJI IJJIOCKOCTL (5) - 1!3 30JIO'l8HOro ~OJILqlpaMO-peHH.;. 
eBoro OIJJiaBa ~ IO MKM c maroM(I ± 0,02)MM npH HaT.fll[8HJm(I3 ± 0,5)r. 
BHxo.ns CHrHaJILHHX npoBOJIOlt 3aKrurcmBaJ>TCJI nettaTIWMlI pa3'I,8MaMH KAMAK. 

IlpOBOJIO!ra BTopol aHO~O:I! MOOltOCTH (I3) HMBDT ~aMeTp 20 MKM lI 
HaMOTaHH c maroM(2 ± 0,02)MM npn HQT.fll[8Hmf (45 ± 0,5)r. EJroJt lI3 lJ:II1X 
KaMep o6"I,e,mmea B e~a rasom o6'I,eM. 

B pesy~TaTe npoBe~emmx HCIJLlTaHHI "MHJIJilitMBTPOBOl"KaMepll n~e
HO IJJiaTo C'l8THOI xapaKT8plICTHRH rrp0T.fll[8HHOCTLD 450 B npn aqqieltTHB
HOC.TH ~e 99%, npl!'leM ero HattaJIO C.lXllmJYTO B cTopoey 6o~mnx Hanpg
zeHRI n:plD4epHo Ha 700 B no oTHomeHHll K Hatt~ IJJiaTo .rt1III IIK c maroM 
2 ~- IlPH IIOJIHOI x.neH~ocm reoMeTplm lJ:II1X noJIOBHH 6JI01ta aTOT <paRT 
no~epKHBaeT CYIIIBCTB8HHO B03pocmne Tpe6oBaHRH nPH paspa60Tlt8 lI Hsro
TOBJiemra: TaKHX ~8T8ltTOPO~-

Ha pnc.· 5 nplIBO~TCJI pacnpe~eneHHe OTltlIOHeimff Tpexa OT 6~e
ro cpa6oTaBmero ltaHMaIIK c maroM I MM • .u;.im ~romoro pacnpe~eJiemm 
G;-:::. 0,32 MM, ~ocTaTotIHoe .rt1III. o6ecnettemm TP~6yeMoro m.my~cHoro 
paspemeHl'.JI ny-cucoBoro cne1tTpoMeTpa. 

Ha ooaoBe B!lmeynowmyTol npol'
pecolDIHol T8XHOJIOI'l!H paspa60TaHa lI 
cos~aHa cepu "uaJJHx" IIK o pasuepa
MH aqiq>e1tTJD1Hol o6JiaCTH I28xI28 w, 
256:i:256 ID( , 384x384 MM , OTD'lall
lltHXCJl M8Xlt1 00601 .tmlllL M8llt8Jl8KT
pOJUII,tlm sasopawr. B IIK. I28xI28 MM 

OH PaB8H 4 MM, ,It1tli OCTaJILHHX THnopas
M8POli - 5 MM nPH mare cxrHam.HHx 
.npoBO.ll:Olt (~ = 20 MKM) - 2 MM. IIK 
I28xI28 MM BXO~T B OOCTQB ny-cutOBO
ro OJI8KTPOM8Tpa YOTaHOBRH, a :imq>opm
Ill!.fl o IIK 256%256 MM , 'o6pa6oTn,aJI 
6HCTpl,IM pemaDIIDI ycTpolcTBOM 5 , no-

·,· .:, 

sBo.mua onpe~eDTL Tpxrrep B llHKJll)-

BDHOI peUJtD nepesa~ 
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N 

350 

JOO 

200 

100 

-0.5. 0 , 115 '°" 
PHc. 5. Paonpe~eJieHHe xpaT
ttaltmla paocTomml MeJUtY' Tpe
xaim lI cpa60T8.BlllHMlI npoBOJIO
ltBMll )tJili KaM8pH O maroM OJll'

HaJU,BHX npOBOJIOlt I MM. 

K_,.A ~k"0{Kf/',v} ••. Tpe60BaHRBM HMH'll!JI 3apstX8HHHX ttaOTl!Il C 
s~romol MHOZ8CTBBHHOCTLll. 

Paspa6oTaHH· lI BKJI!l'l8Hl:l B OOCTB.B CilP.ltTPOMBTpa BTOPH'IHHX ttaCTl!Il 
IIK 0,5x0,5 M (IIK7 Ha pHc.2) H IIK rxr M (11K8,9 Ha pHc.3) /4/_ KOHOT
PY1tllRR 8THX THnOpa3M8pOB npaKTH'IBCltR JI,It8H'l'H'IHH M~Jr,Ity co6ott, sa HCltJill
'l8HH8M Toro, 'ITO ,It1tli o6ecnetteHHJI 8JIBltTpOCTaTHttec1toff YCTOl'IHBOCTH B IIK 
IxI M BB8~8HH ~e no~epzKH H3 H8MOHOBHX H:e:Tel. 

Kalt H npe.ItS.I(ylllHe ~8T8ltTOpl:l, lt8M8pl:l JIBJIJIDTCJI pas6opHHMH·, KaJ!Ul:M 
COCTOHT HS tteTHpex CT8KJIOT8KCTODTOBHX lllJll!q)OBaHHl:lX paMOK. BayTpeHHHB 
paMRH H8CYT aHo~e H 1taTo~e npOBOJIOKH, a BH8IDHH8-TO~KO MaMapOBHe 
OKHa. B yrJiax BHYTPBHHl!X paMOlt BRJI88Hl:l IOCTHPOBO'IHl:le BTYJIKH, ltaK H ,It1tli 

npe.ItS.I(ylllHX ltOHCTpyKUIII. 
BllcoKOBO~THl:le 8JIBltTp0,ItS BllilOJIH8Hl:l HS 6epHJIJIH8B0-6pOHSOBOI rrpoBO

JIOKH (EEp-2) ~ roo MKM c maroM(I :!: 0,05)MM rrpH HaTJIZ8HHH(I50 ± 5)r, 
aHO~e 8JIBltTPO.ItS - 80JIO'l8~ BOJILg)PaMO-P8HH8Bliff OilJiaB ~ 20 MltM npH 
HaTazemm:(45 ± I)r. KaMepl:l l!M8DT M8X8JI8KTPO~ sasop(6 ± 0,05)MM. 

B pesy~TaTe lICC~e~oBaHHI Ha rry'llte yo1topRT8JIJI IlOJIY'l8Hl:l MaTO 
C'l8THHX xapaRTepRCTHlt 400 B nPH 0qxp8ltTRBHOCTH, 6ns1tol It roo%. Co6oT
B8HHHI ypoBeHL myMOB rrpH 8TOM H1!!llt8 8 I/c•rrpoB. 

B 1tatteOTB8 pa6ottero HanOJIH8Hl!JI B83~e HCilOJIL30BMaCL Talt HaSHBae
MM "Mal'K'lec1tM" cMecL rasoB: A r-+R1% C.,,J-?0 +4 3°t Cfil!J+R'%(dC'll.s)Cllz • 
30HH Heeqxl>e1tTHBHOCTH B6DSR rro~8pllt8lt 6es ltOMII8HCHpy!!lllJ.r1 JIOTBHitHMa 
,It1tli IIK IXI MM COCTaBJimlT..., I% OT Beel IJJIOnta.I(H ltaMepl:l 4 • 

TpeTM rJiaBa ,ln'[CcepTanmi: IlOCBlIIIl8Ha paspa60TKe, COS~aHlID H BHe~
peHHD B ~R3H'l8Cm 8ltCil8pm.18HT CRCT8Mll C~eMa HHq)OIJManRR ,It1tli Ilp0IIOPill!
OH~Hl:lX xauep 6 , 6HcTporo pemamero ycTpoffcT' ~ oT6opa Ha ypoB
He Tpnrrepa co6HTHI C sa.n;aHHOI MHOX8CTB8HHOCTLll 5 H CTa6HD3HpOBaH
HOro BHCOltOBO~THOro HCTO'IHHKa nHTaHHJI ~ rrporrOPilHOH~HHX R ~pelgJO
BHX ltaMep. 

Cl!CT8Ma C'I,8Ma ~pManRR 
OCHOBaHa.Ha rrpl!MeHeHHH 6o~mott 
rH6pH~OI RHTerpaJIJ,HOff cxeMH 
K405XIII. Oaa BltJIIl'laeT B ce6a 
(pRc.6): 8-RaH~HHe MaTH pe
rHOTPanRR OHrHMOB O IIK (8YK -
92I), IJJiaTH pa9B8TBHT8Jiel cm- . 
HMOB CTp06HpOBaHRll H c6pooa 

-
IICAlAQMtflt....,_11 IIIM'Jlc;"AII~ (p - I6), IJJiaTH MarHCTp~HllX 

yc~nTeJie:lt (Y-32), ~ellll!q)paTop 
HOMepa rpynn npOBOJIOlt (,llHI'- PHo.6. CTP!RTYPHM cxeMa oRcTeMli O'll!-
256) H CT~apTH1;1:lt ltO.Jn'[poBDlHlt maimJI' HHq)Opwunn! O IlilQ!IQP~OHMLHllX 
ID!OI8 (AHTIIXOB B.A. H ~p. ltaMep Ha ycTaHOBlte TIIIIEPOH. 
Coo6nt8HR8 OIDlli, IO-I29I2, ,Ily6Ha, 
1979). 7 
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I 

Bxo.IOioe oorrpoT1IBJiemi:e RrutaJioB pernoTprumR I,3 ROM, rropor pernoT
P~ - I,2 MB, HOMIIHaJII,HasI s0,1tepua(5ID;tIO)Ho, .mrarral!OH pery.1mpc>Ba
HIDI 90,ltel)l!CeR - 300 f 550 HO, MepTBOe BP8M!I RaH8JIOB pernoTp~ ~ He 
6oJiee 1,1Ul08HHOI B8Jm'IRHH 90,lt8puR. lIOJIHOe BpeMa O'lll'.THBaHRf! mrqJOpM~ 
rrpR I% ,ltOJie opa6oTaBlllRX npOBOJIOR ]I)ISI 8!92 orrpannraaeMHX RaH8JIOB ooo
TaBJilI8T 2,825 MO. IlpR 8TOM 2 MO OTBO.I(l{TOJI sarrpooy SBM Ha npepHBaHRe, 
0,7 l!O sammaeT O'lll'.THBaHRe RH!pOpMallIDI B 6JIOR IDf ors R 0,!25 MO - Bpe
MII rrpReMa B MammJy. CRoTeMa OTJmlI88TOJI.OT aHaJIOrOB npoOTOTOI R y;n;o6-
0TBOM B 8ROIJJIY8T~. 

ElioTpoe P?s~ee yoTpolOTBO ]I,1ISI OT6opa oo6sm O 30,ltaHHOI MHO
xeoTBeHHOOThD 5 orrpe.1teJllt1Io Tpe6oBami:e npoxo~eHIDI ~epes BTOpirtmllff 
orreRTpoMeTp (pnc.3) ~ R 6oJiee 381)JmeHHHX ~aOT~ Ha OOHOBe ORrHaJIOB 
·IDrn IIJiaTH B.YR92I 16! ' . 

. COS,ltaHHOe HaMI! YCTpoloTBO peaJIRsyeT ~a peDMa: 
- pemm MBZOPJ!T8PHOI oxeMLt Ha 30 l!XO,ltOB O BOSMOXHOCThD 80,ltamtll 

MHOZ80TB8HHOOTH ORrBaJIOB X B rrpe.l(eJiax: ,C ~-~x~ X MaRC~ r.1te 
o ~ X wm. •. >( MaRc.~ I5; 

- peDM :B1,1pa60TKlt paSHOOTBoro OIII'!laJia J[ = ~ - Aq • 
lIPR aTOII JOTpOIOTBO IIpoll8Pfl8T. OJI8,eyDl!II8 COOTHOm8HHSI: ,C ~.x~ XMUC.' 
· Ali MKH~ M ,< A4111aRc. , r.1te M 11 ~ - 'DICJIO . CHl'HaJIOB, rrooTY-
llHBIIIIIX Ha OOOTB8TOTBfDIIJl8 lt*J)MaitllOHHHe l!XO~ J'OTpolo'l'lla, 8 )( IDIB' 
X MB.Bt.!'f-1 MlIH: Al( Maite. - ROHOTaHTH, s0,1ta:ea0MYe :e ,'ltllana~oHe D+I5. • 

IIpe~OMOTpeHa pa6oTa Kalt O BH8lll!IJDI, TaR lt O B!IYT.P8HmDI OTpo6:11pym
lll]!M OIII'HaJIOII. Bpelm BHpa60TRlit pem0mra.;. He M8H88 55 HO. YoTpolOTBO 
IIOSBOJDIJIO Ha YP0BH8 Tp:itl'I'8 pa B 2. I pasa Y'~h OTHomeHRe 9qXp8RT- -
~OH IIPR :itoOJie,Jto:eamm RHRJIDSKBmtX rrpo~0000:e n0pesaPR,ltlm. 

C:itoTelfa BHOOROBOJIDTHOro IIIITaBltJI nponop~OHaJIDHWC Rallep J'OTaHOBKlt 
T'illIEPOH peaJIJJSOB8H8 HS OOHOB8 paspa6oTamaa: lt·oos~ HSJOI OTa6:it

JiltSlrJ)OB8HHHX :Bl,IOOROBOJIDTBHX ltCTO'IIDIROB, BlilIIOJIH8H!IHX B M8X8!1lr480ROII 
CTaJQtapTe KAMAI{. HoTO'IIDIKlt o6ecnelD!BaJ)T ,mrarraSOH BIUO.I(HOro HanpJm8HltSI 
0 f 6 KB npJr B8CT86lt.7IDHOCTJI ~I0-4, BIUO.I(HOI TOR H8 M8H88 0,5 11A O yo
T8HOBROI- S8lltll'l'H ~8P83 O,I IIA. Ilp8~CMOTpeHa BOSMOXHOOTh yrrpal!JI8DJL 
:BWCO.I(HHII HaIIp!m8Hlt811 OT . am. 

B ~8TB8pTol rJia:ee ,'ltllOC8PT~ paoc110Tp0HH n0porreRTltBH·pas:e:itTHS1 
TpeROBHX .lt8T8RTOpoB ]I,1ISI IIJia!lltpyeMHX 8RCII8p:itM8HTOB, B TOM lDIOJie B 06-
:JiaCTK.8B8prd B8CROJllaKO T8B (YHK). 

Ha OCHOBaHJllt o6sopa CynteCT.BJDIUU 8KOII8pJlll8!1TaJIJ,mtX .lta!lmtX Nlll 
.JU)elipo:eia:: R8118p C 118JIIDDI (!+5) 111M .JtpelipoBHlflt IIpolf8.K,YTR811JI ,Jt8JI&8TCJI 
BHBO,lt O BOSMOXHOCTK _ltCIIOJ!DSOBa!llllt TamtX ,lt8T8RTOpoB (IUtl{) B J'CJIOBJr.RX 
Bl:ICORJa llHT8HCltBH00'1'81 ( ro6 f ro7 I/~c), B llarHRTmtX IIOJ!IIX c 60J11,
mol BanpD8HHOOTl,D (>I T.II) 0 o6eon8~8Hlt811 llliCOROro npooTpaHOTBeHHOro 

8 

,) 

il 

paspemeHIDI (6'" "' IOO MRM). IlPJ!BO.lt!ITOJI IIOJJY'I8HH:He moor pesyJIDT8TH RC
CJI8,ltOBaHRf! I!pOTOTRIIa M.lll{ / 7/_ ~8T8RTOP o6Jia,JtaeT aqqieRTRl!HOOTl,D Bllme 
99%. ~OCTRrHYT-08 rrpooTpaHOTB8HH08 paspemeHRe M.lll{ B ~8HTpe .ltP81~oBoro 
npoMeJEYTRa xapaRTepmiyeTOJI G""-0:: 45 MRM

0 

IIPR BllOOROJ:l: JIRHeiraOOTR BpeM11-
rrpooTpaHCTB8HHOI SaBROHMOOTR (PJ!o.7), ROTOpaa o6eorre~a8TOJI Haosme
HR8M ,JtpelipoBo:I cxopocTR aJieRTpoHOB (E_,..,,, = I,8 KB/oM) ]I)ISI RorroJIDsye
MOJ:l: pa6o~el CMeOR aproHa c R306YTaHOM ( 63/33). 

8Ha~eHIDI IIPOOTpaHCTB8HHOro paspemeHRJI B paBJIR'DIHX TO'lltax ,ltpeff~ 
BOro npoMexyTRa IIPHBO.lt!ITCJI Ha PJ!C.8. Yx,,Jtmemi:e npoOTprutOTB8HHOro pas
pemeHIDI B6JIR3R CHI'HaJII,!IWC R noTe~SJII,Hill rrpoBOJIOK OBR:3aRO C RJiaOTep-
HOI CTPYRTypol Tpexa Brase. (o6JiaOTh C) . KO H8KOTopol H80.I(HOpo,lt-
HOOThl> aJieRTplPl'.ecRoro IIOJISI (o6Jiaon B). · · 

HOIIHTamm M.lll{ B ~Re BllOOROI RHT8HORBHOOTR IIORasa.mr, ~TO OOHOB
!11,18 ~aRT8~RCTRKlt RaMeps OOTaDTOJI 6es RSM8H8HIDI rrplt sarpysRaX 
N3•IO . I/c.fo. . -

.. 
71 
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aaMH~ APER•~(""> 

f!Q.&. 8aBltCQOOTD npoOTpaHOT
B8HHOrO paspem8JDIJI M.m{ OT .It1IllHH 
,Jtp0I~. TottRa I - rpamma o6Jiao
Tlt "A", TO'llta 2 - ~eHTp_o6.mic
m "B". 

B IIJITOI rJia:ee IIPJ!BO.lt!ITOJI !jtCII8p:itM8HT8Jll,!IH8 pesynTaTI,t lt00~8,ltOBa
mm pea~ nepesal)JlltRJI ,-:1'"{Kj.,.,.y..c,l(-'(?i'-"'~;t))+... , IIOJIY'l8HHe 
ROTOpHX OTaJIO BOBMOXHIDI IIOCH8 BH8,ltpe!llm B 8ROII8pJlll8HT CltOT8J61 nponop
~OHaJIJ,HlitX KaMep K Heo6xo,'ltlllforo ROIIIIJ[eRoa SJI8RTpoHHoro o6opy;n;oB8.BllJI. 
B nepBOM naparpa4ie I!pltBO,I(JITOJI ,lt&!IB&8 0 JIOITl80ROlopraoaaitD TplIITe
poB Jr KX ypOBBlt, IIOJ!y'leHHHe np Bfi.lteJI8HJlllt rmrepBaPJl.ltOB00611emna npo
~eccoB K rrp:it ltOOJI8.1to:eamnr paspelll8Dll;el orrooo6Hoom yoTUo:eiar. Bo ~TO
po11 rraparp$ paOCMaTp:itBal)TOJI OOHO~HHe MOM8HT!i o6pa6oTD 8ROII8pDeH-
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TBJIJ,H!,IX pesynLTaTOB, npHBO,ItJ!'.TCH oneKTp HenooTaJ;l!IHX MaOO K Ir°-Mesony, 

OTBe'laDJtd I'HII8p3a.PJI,ItOB006MeHHliM IIpOI:l80C8.M ;;f'/' _.,. rLJ.,-{,z;!,.s,sj) 
(pRc.9). B pacnpeneneHRR OT'leT~O Bli.I(eJilIDTCH IlRRR, COOTB8TCTBYJl!IK8 

zt,.z~(I385)-:ranepOH8.M, B 8TOM ~e naparpaipe paccMaTpRBaeTCH
0

~po

I:l8,Jzy'pa y-qeTa reoMeTpR'l8CKOfl 8(pp8KTHBHOCTR YCTaHOBRR ~ lI:IJYX TpRrrep

ma: ycnoBd, IIPRBOMTCH 3aBRCRMOCTR 8(pp8KTRBHOCTR pe:rac;Pa!lRR OT ne

penaHHoro RMeymca ~ peaitlld c o6pasoBamreMzt. R Z (I3B5)-:rane

poHOB, a T8Kllt8 IIPHBO,ItJ!'.TCH npoBepxa COIIOCTaBRMOCTR pesynTaTOB C y-qe

TOM axcenTanca ycTaHOBRR ~ pe~ :J!'f'--'>/('~f • B TpeneM na

parpaqie npRBenemi: pesynTaTH RSMepemm: ~epeJmHam,Horo ce-qemm: 
1 

I 
pea.mum :lfJ' .,,lf""z~ IIPR I2 raB R IIOJIJIPRSa!lRR Z~r:wrepOHOB' 8 , 

IIOJJY1l8HHH8 . Ha OCHOBe 8HaJili88 Bli.I(eneHBHX 5400 co6Hm:I\. BtiCOKM 

CT8TRCTR'l8CKM o6ecne-qeHHOCTL IIOSBOJIHJia RSMe~RTL~~ B o6nacTR 

MaJIWC nepenanHHx ninymcoB/t1 < o,r(rsB/c) • PesymTaTH RsMepemm: =~ npencTaBJI8BH Ha PRC. IO C yxasaHReM CT8TRCTR'l8CKRX norpelDHOC

Tefl. CllcTeMaTR'leCKM norpemHOCTL Hop:r.mpOBRR IDKaJIH op~aT OI:leHHBaeTCH 

B ± IO%. IlpR /-L.'/ < 0,4 (rsB/c)2 SaBRC'RMOCTL~ npR6.mmaeTc.a: K 

9KCnOH8JmHSJIJ,HOI, npR/t.'/ ~ 0,5 (raB/cf 3aM8THO R3MeHeJme KPYTR3HH 

xp:iraofl • .n;,m o6nacm /t'/ < 0,4 (rsB/c) aJinpoKcRMarnm .ItR!liPepeJmHam,

Horo ce'leHRl! SaBRCID/IOCTLD A exp (l!>t1 naeT cne.ztYD!lKe sHa'leHM 

napaMeTpOB ARB: A =(I9?±4,3)MK6/(raB/c)2, B ~(9,43±0,24)I/(raB/c)2• 

Ilo.n:yqeHBHe axcnepRMeHTBJIJ,BHe naHBHe no 5l°, .B RHTep~e 

/l:.'l < 0,05 (raB/c)2 SIBJilDlTCH 0~ RS CaMLIX TO'IHHX B o6naCTR 9Heprmt 

IO-:- I5 raB. IloBeneHRe .ItR!liPepeHI!RSJIJ,Horo ce-qemm: xopomo corMcyeTc.a: 

C npencxasaHRHMR KBaS:H9flKOHMLHOI MoneD (CMOIDHM JIRHM Ha pRc.IO) R 

Monemn pe,ltlleBoxoro TRIIa (rJJYlllKo H.H. R np. IlpenpRHT Ifl'ili, 80-I04 P, , 

Kl'feB, I980) c y-qeTOM BTOpR'IHlDC TpaeRTOpd (nyHKTRp Ha PRC.IO) sa RCK-

.. 
i 
fa' 

:i:+ 

1 

PJic. 9. PaCIIPenene1me co6Hm no 
iieioo'Ta.Dllel uacce nocne reoMeT
plir'lecxol peKoHcTpyRI:lRR. 
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nP---K•It, 12 oc.ev 
~-EL 
dt'~/c)2 

PJic.IO. ,lbrqxpepeJmHMLHoe ce-qe
HRe ~, peaRil}m ;f}> -f>K°'ll't 
npx I2 raB x npencxasamm 
Monenel. 

JID'leHReM o6nacm /-t '/ < 0,05 (raB/c)2• Ilocne nepecMoTpa napaMeT1»rna

IlRR R y-qeTa BTOPR'lllllX CRHryJIJipHOCTefl BO BTOpol Mone~ no.n:yqeHO xopo

mee cornacRe c Hamm.m na.mnnm R B o6nacm /~1< 0,05 (rsB/c) 2 (pRc. 

II). 3RcnepRMeHTSJIJ,HHe naHHHe IIO ll3MepemrD IIOJIJIPR88Illlll .z+ - rnne

POHOB R npencxasamm yxasaHHHX B!lme MO~enefl (CMOIDHM ll nyHRTllpHHe 

~ COOTB8TCTB8HHO) IIpnBeneHH Ha pnc. I2. 

~ Ilo~oe nonege'IHoe ce-qemre 
~ · peaRI:lRlJ .7/,..J>K.,_.!].,_ 

~ · npn I2 rsB B RHT8PB8fe nepenan-

l'- 100 \ BHX ~~COB o<li f < 0,8 

~ (raB/o) COCTaBJIJieT(20,2±2,4) 

Co~ MK6 c y-qeTOM CRCTeMaTR'lecxoft 

'\Jr~~ norpemHocm. 

1
0 as 1 -t,(r3B/cJ2 

Pile. II. OnRcaim:e HamRX naHHHX 
no ~BPBHI:lKMLHOMY oe-qeHHD B 
paMRax MoneD-C y-qeTOM BTOPlJ'I
HllX CHHryJIJipHOCTefl. 

1 f--------- + +==~--=~~-
pl O I IT 0.1 0.2 0.3 0.4 0.5 

-1 r--------------------

1t1,(r3B Jc)2 

. .,, .. 

PHc.I2. IIOJIJip:e:sarnm Z -
rnnepoHOB B peaRillm :tj,-~K~., 
IIPK I2 raB. 
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B '18TBepTOM naparpaipe 
npencTaB~eBH pesy~TaTH RSMe
peima ~epeHI:lllanHoro ce'le
mm: peaRI:lRlJ :7i'fo ~K:2J(/.3'ts-J 
IIPR.I2 rsB B o6nacTR nepenaH
BHX RMeymCOB 0,006 '9aB/c)2<. 

<Ill< 0,8 TuB/c) 2 91. Oco-
6oe BHRMaHRe B HaIIlll'.X H8Mepe1m
mc 6wro Y',I(eneHO 06MCTE: MMHX 
nepe,JtaHBHX RMny~COB 
I id < o,r CraB/c) 2, cY!llecT
BeHHofl npn onpeneneHHR oTHocn
TenLHHX BManOB ~TY',I( C ne
peBOpOTOM H 6ea nepeBopoTa 

c:r6"" 
CIIHHa. B 9TOI o6MCTR ~ 
RSMepeHO B ce:r.m RHT8pBMax. · 
IloBeneHRe HSMepeHHoro ,ItRqxpepeH
I:lll8nHOro ce-qe1ma R ero napa
MeTpHsarnm SaBRCRMOCTLll "t 
~=f°Af-A2.(-t-tNv#./le 
JipHBOMTCH Ha pRc.I3. Ilo.n:yqe
HH SHa'leHKH napa.MeTpOB Ar= 
=(3±3)Mx6/(raB/c)2, A2 = 
=(748+-IO?)I/(rsB/c) 4 R B = 
=(9,9±0,5)I/(raB/c)2• Ilo»ene-
1me ~PeHI:lKaJII,Horo ce-qeHWI, 
B corJiacHR O Jip8.Jtll.DYJllHMR HSMe
pemrmm, yxaSHBaeT Ha .l(OMmm-



PYDII!Hff BK.II~ B nonepeqHoe ceqeHHe aMIIJmTY,D;& c nepeBopoToM cmrHa. IloJI
Hoe nonepeqHoe ceqemte npo~ecca B o6;racTR/i/ < 0,8 (raB/c) 2 coc
TaBJIHeT(7,3±.I,I)MR6 c Y'!BTOM CHCTBMaTnecxoa norpeIDHOCTR. 

B IlllTOM naparpaqie npHBO.In'ITCR omrcaHHe Ro~arnm cneKTpoMeTpa 
.lt1IlI RCCJie~oBamm HHKJIJ03HBHoff peamnm nepeaa~KH K.,.A~K 0f1'r;g/J ••· 
Ilo~epRHBaeTCR npmmmm:MI,HO Ballllillll: xapaRTep BBe~emur B cneRTPOMeTp 
BTOP~ qac~ (pHc. 2) nponoprmoHaJII,HOtt RaMepH c P.~a!ll!tRM ycTpOffCT
BOM 5 (IIK6) R mecm nponoprnrnHaJII,HHX KaMep IxI M 7 (IIKB, IIK9). 
IlpRBO,IUITCR clioPMYJia TpHrrepa Hero cpe,J:tHIDt ypOBBHI, BO BPBMR 3Kcnos:mnm 
"'I,7•I0-3• 

B mecTOM naparpaqie ITPRBO,IUITCR cneRTPH aqxl>eKTRBHHX1r,cc,cooTBeT
CTBYDJlRB R~-Me30Hy (pRc.I4) H !fE0(892)-Me30Hy (pxc.I5) I • rro.n:y,rnmm:n 
ITRK B CHCTeMe -;)+:,r- COOTBBTCTBYBT Ta6JIRttHOMY 3Haqemrn MaccH R0-Me30Ha 
c norpemHOCTDD 6' =(2,6 ± 0,3}MaB. CneKTP xapaRTBPH3YBTCR nomott 
mRpRHOtt Ha ITO~COTe,paBHOil 6 MaB. Cpe~ee 3HaqeHRe MaCCH B mrxe, 
OTBeqannee COCTORIDIJD )("('~g~J• PaBH0(895±3)MaB, nomrur IDRpmra Ha 
n~coTe -(50±3)MaB, qTo B npe~eJiax norpemHocTR corJiacyeTCR c Ta6-
JDr'IHI:iM sHaqeHJJeM. 

IloJIY'IeHHH8 Cll8KTPH 9qlqleRTRBHHX Mace xapaKrepR3YDT BHCOKyJ) Toq
HOCTI, ~eJiemur pea~ C o6pa30BaHReM k 11 

- H 1v;;l) -M830HOB B 
Hamett o6JiacTR aHepm, qTo y6e.IUITeJIDHo cB~eTeJIDCTBYeT o H~emrott pe
l'HCTparnm R RSMepeHRR m.myJII,COB KaOHOB Kalt B nyttROBOM cneKTpoMeTpe, 
TaK H B Cil8RTpoMeTpe BTOpH'IH!,IX qac~. 

B 3rutJIIJ'IeHRR npRBO,IUITCR OCHOBHHe pe3yJIDTaTH, ITOJIY'I8HHHe B .I(HC-
cepTarnm: · N113f.;i 

1~0\ if 
.. .,, 

01 02 OJ 04 O.S QI 07 Q.I 
Jtl,(n,e1c>2 

PIie. I3. ~epe~aJII,Hoe 
ceqeHKe ;'~ ~ peamnm 
7./-p --i> /("-I-ZJ cl J & sJ 
npz I2 raB •. 

12 

20 

10 

K••Be-K'•X 
'-r'I-

K' 

§.M>B 

445 475 505 535 

Mn·,M•B 

~. Pacnpe~eJieHHe no 
8qJqieRTHBHOI Macce B CRCTeMe 
JT'"Jr- M830HOB. 

40f. t,'10~ K•+ee-h•h-+X 

(C89Cll. 

:Kl 

10 

0,1 o.a 0,9 

~. CneKTP a~KTRBHHX 
Mace B CRCTeMe /(" ::J}':t=, . 
o6paaoBaHHHX B je~ 
K~ .... K~(ffcs9z) •• • · 

I. Paapa60TaIJa, BHe~peHa R OTpa6o
TMa 6o;ree MTR JieT B ceaHcax no 
Ha6opy axcnepimeHTaJII,HOtt RHclio.PMarnm 
Ha YCROPJrTeJie H~BS CRCTeMa nponop
UROHaJII,HHX mwrep (ITR) C pa3MepaMJr 
OT IO x IO CM ~o IO0 x IO0 CM R 
o6ll!HM o6~eMOM 5000 RaHMOB, o6ec-
neqlJBmM H~ellCHyD perncTparmn Tpe-
ROB sap.!Dltemmx qacTR~ B YCJIOBHRX 
aarpysn- ro6 I/c. IlpR aToM: a) pa.a
pa6oTaHH R C03~aHH 0,ItHRMR R3 rrepB!lX 
B CCCP (I980 r.) paa6opHHe nponoprm
OHaJII,HHe RaM8pll C maroM CRrHaJII,HHX 
npoBOJIOR I MM, 06ecneq1JBmRe ~OCTmlte
Jme m,myJI1,cHoro paspememur nyqRoBo
ro cneKTpoMeTpa. ~ = 0,35%; 
6) C03~aH Cll8KTP0M8Tp BTOpRlIHWC 
qacT~, npzqeM BKJIJl'IeHHHe Bero 
cocTaB me6T1> nponoprmoHaJIDHHX KaMep 

IXI·M· IT03BOJIRJIR OCYDl8CTBHT1, BpeMeHHYJl llPRM3RY perRCTpRpyeMllX co6um, 
Ha,IJ;e,mo ~eJIRT1> RHltlIJJaRBHyD pe~ K-1-A -> K"(KJ:v)••· npx 
II,6 raB c paapeme1meM G"Jt". =(2,6 +0,3)MaB R Ha6paT1> .lt1IlI ~aJIDHeft
mea o6pa6oTKR 6oJIDmYD cTaTRCT:mty (36000 co6um c o6pasoBaHReM Kf -,.,,,.-,. 
R n('.ff~ - MB30HOB), 

2. Paapa6oTaHa R coa~aHa cKcTeMa c~eMa RHqJOPMarmR .lt1IlI nponopn:e:-
0HaJII,HHX RaMep Ha 8I92 RaHaJia, OTJmqannrurcR OT aHaJI0r0B npocTOTO! R 
y~o6CTBOM B 8RCIJJIYllTarnm, 

3. Paapa6oTaHO R BHe~eHo B axcnepRMeHT opHrRHam.Hoe pemannee 
ycTpo!CTBO, KOTopoe Ha OCHOBe RHqJOpMa!llm C nponoprmoHaJIDHO! RaMepH 
IT03BOJIRJI0 B Tpzrrepe YJIY'IIDRT1> 0THOIDeJme SqlqleRT-qioH B 2,I pa3a llPJr 
l'l'.~eHTRqJRRarmR peaRitllR C o6pa30BaJm8M K/ - R A;;;l') -M830HOB. 

4. BHeiu>eHH B axcnepRMeHT R ycnemHo zcnoJIDaYJ)Tca B pg~e axcne
pRMeHTaJIDHHX YCTaHOB0K OHHH R ~x RCCJie~oBaTeJIDCtraX ~eHTpoB (H~BS, 
HAS RM,KypqaTo:sa, wr~,IDlli AH CCCP, HS~ r.Ko~e) CJie.eyDJtKe MBTO,IJ;K
-qec.KRe R T8XHOJiorxqec.KRe paspa6oTmt: 

a) llpB:SHaHHM R306pereJmeM (a.c.,. 7I0820) TeXHOJI0I'RJI R3rOTOBJI8-
Hll'JI TOHRJl'.X ( ... o, I5 r/c,l,) noJmMepmx qJORY'CRP,YDIIRX sepKM .lt1IlI qepeH
KOBCKRX cqe~KOB; 

6) cepEI rrpocTWr B zaroToBJieHRR paa6opmx nponopn:e:oHam,HHX RSMep. 
5. Cos~ R l'ICCJI8~0BaH B nyqxe cepnyxOBCKoro ycKOPRTeJIR npoTOTRU 

MHHll-~!qioBO! KaMepll - nepcneRTRBHOro TpeROBoro ~eTeRTOpa WISI IDiaJm
pyeMHX aR0ilepB:MeHTOB,B TOM qxcJie R Ha YHI{, .n:oc'i'l'!I'HYNe rrpoCTpaHC'l'BeH-
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Hoe paspemeIDie ( 6' = 45 MKM B ueHTJ?e ,n:peft(p()Boro npoMell'.YTKa) :r.i: sar

pysO"iHaJI cnoco6HOCTL ( ... 3.ro5 I/c-c0) npH B!lcoKoft JIHHeimocTH ,n:peft

(p()Boft xapaKT8PRCTHKH COOTB8TCTBYJ)T JIY'lllll'!M MHpOBHM .n:ocT:r.IZemi:JIM. 

6. lfaMepemi noJDUle (5 TOT = (20, 2 + 2, 4) MK6 H ,n:JrqXpepeHUHBJII,HOe 

.!fl; ce'leHIDt npouecca .7?.,. p "'° K., Z·"' B o6JIB.CTH nepe,n:ammx 

IDfflYJil,COB O </-t'/ < 0,8 (raB/c)2 H noMpHS~ 21~ -rnnepOHOB, 06-

paSYDJt!IXCJI B 9TO! peaKUHH npH I2 raB. PesyJil,TaT HSMepemm ,n:JrqXpepeH

ItKSJII,HOro ce'lemrn: npH /·Pl< O,I (raB/c)2 JIBMeTcJI O.n:ID™ HS cawx 

TO'IBHX B o6JIB.cTH aHeprml IO+I5 raB. IloBe,n:eime ~ cor~acyeTCJI 

C ~pe,n:01tasaimm.m: KBas:r.i:aftKOH8JII,HO! Mo,n:eJIH sa HCKJil0'18HH8M o6~aCTH 

lt1 < 0,05 (raB/c)2; noJIY'{emwe ,n:aHHHe o.,n:Hc@epeHitKBJII,HOM ce-qemm 

noTpe60BaJm nepeCMOTpa napa.MeTpHSaitKJ,I B MO,Il;eJIH pe~eBC:KOr.o THIIa, y-qH

TW38llll!eft BT9PlI1llW8 TpaeKTOp:im. 
7. lfaMepeHo ,n:HqxliepeHitKMLHoe ce-qeHHe peaKitKH .,,.7> .::> K°"Z"t--/3.tS} 

B o6JIB.CTH nepe,n:ammx mmyJII,coB 0,006 (raB/c)2 < /~/ < 0,8 (raB/c)2• 

Ilo.nytieHB!le pesyJil,TaTH yKaSHBaDT Ha npaKTH'l8CKOe OTCYTCTBHe BKJia,n:a B 

,n:HqxliepeHitKBJII,HOe ce-qemi:e aMIIJIH~ 6es nepeBopoTa OnHHa. 
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