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OEIUAfI XAPAKTEPHCTHKA PABOTbl 

-
AK"ryMl>HOCTI, npo6JieMR. B HatIMe ,70-x ro.n;OB B nprumme g)R3ll:'!8CKO-

ro SKcnepHMeHTa Ha'!aJIH Illlq)OKO HCIIOJ!I,SOBaTI,CH nponOptUIOHMl>:ffil8,KaM8pR. 
Ko Bp8M8H11 Ha'laJ!a pa60TR aBTOpa Ha.it ,IO{CC8pTaIUI8il (I974r.)6wm npe,Il;lIO
iK8HR ,Iq)8illpOBR8 KaM8pR, o6Jia.n;amlll:e D;eJ.WM pa,D;OM )J;OCTORHCTB, KOTOpRe, 
O,ll;HaKO, Tor.n;a 811l8 He IlOJIY"llIJIR wnpoKOI'O pacnpocTpaHeHRH. 

Ilp!! RCCJre.D;OBaHIDI pa60TR npoBOJIO'llnlX KaMep IJMOM aBTOIJOB 6RJIO O6-
Hapy,i.teHO 11 aHOMSJI1,HOe" HBJieHHe - CKa'!KOo6pasHoe BOSHHKHOBeHHe KOIJOT
KBX CRrHaJIOB 6QJII,mOit ~Ty.n;R, conpoBOJK.n;alllllRXCH MMRM M8IJTBRM BpeMe
HeM. Ilo'ITR B K8Jt,IJ;OM ~e aBTOpR .D;aBaJIR T8KOMY peJKRMY pa6oTR KaMepR 
CBOe Ha3BaHH8 H TO ~ m1oe o6~cHeHHe. B HCCJ!8.D;OBaHHHX, .· npoBe.n;eHHRX 
B Jia6opaTopm a.n;epHRX npo6JieM H npe.n;mecTBj'llll!liX MaTepHa.JiaM ~ccepTa
:a;im, T8KOI p8ltl!M 6wr HasBaH 11CRJII,HOTO'IHHM" H 6h!JIO IIOKa3aHO, 'ITO OH 
HMeeT IIIJ8HMYIIl8CTBa nepe.n; np0IIOp!UIOH8Jll,HRM. 0,D;HaKO g)R3H'l8CKaH npl!pO.n;a 
"cMI,HOT0'1HOro11 peJmMa (K8.K H .n;pyrmc peDMOB 60Jil,JIJID{ CHrHaJIOB), a 
TaKl!te H8KOTOpHe ero B8lltHRe xapaxTepHCTHKH OCTaBaJIRCI, H8R3B8CTHRMH. 

B o6JiaCTH M8TO~ ,Iq)8il:ipoBRX KaMep HCIIOJ!I,SOBaJmCI,, B oc-
HOBHOM, .n;:Ba THIIa KaMep, OTJIR'laICJllIDCCH reoMeTpHeil: SJ!8KTPO.ItOB 
H cnoco6oM no.n;a'lll: BRCoKoro HanproiteHHH. KaMepR o,D;Horo TH- · 
na EMeJOT,;,:.n;o_BOJII,Ho 6QJII,moit mar aHO.n;HRX npoBOJioK, pacnpe.n;eJieH
HRl· no Ka~O.ztY.IlOT8Hn;HaJI H BllCOKOBOJ!I,THR8 pas,n;eJIRTeJII,HRe npoBOJIOKH. 
KaMepR .n;pyroro THIIa OTJlH'l8XlTCH M8Hl>lllliM maroM aHO,ll;HRX npoBOJIOK, a Ka
TO.D; H pas.D;eJIRT8JII,HRe IIpoBOJ!OKK HM8JOT O,ll;IU!aKOBllil IIOT8HD;HaJI. 06a THIIa 
RaMep 003,Ital)T onpe.n;eJI8HHRe Tpy.IJ;HOCTH (yCJIOl!CHeHHe TeXHOJ!OrHH, HCKp()
Bll8 npo6oH Meimy aHO.ICIWMK,H pa3,n;eJIRT8J!I,HRMK IIIJOBOJ!OKaMH) IIpl! IIOIIRT
KaX Y},18HI,lllHTI, mar aHO.IJ;HRX np0BOJ!OK (.$ I CM) , 'ITO H806XO.n;l!MO no YCJIO
BID1M MHOrmc SKcnepHMeHTOB, r.n;e Tpe6yeTCH BltJJlO'leHHe KaMep B 6RcTpliil 
TpHrrep. 

t.tJ1£;;rm:p:i11~ 1mcniryr~1 
:I lo .. ,r?••&•'' --· ~... • .~ ~1, Z ~!'il:1:1., .... l!'.£., . .;1tt;c,,,..,l.!t~ 

t t:~t;I~ij°ff!J(J'·rcr:'1A '_,..., ... ·~·-".....,_~. ,..... •· ·-'' ·----



B yoTaHOBKe no HOOJie,n;oBaHmO ooparnoro MeKTpopollr,Itemm nHoHa Ha 
omocponmt110TpoHe JllilI OIDIB B Ka~60TBe TpeKOBHX .n;eT8KTOpoB HOllOJI1,80Ba

. JmO:& HOKpoBHe Ka.Mepu O qMJII,MOBl:lM O'I,6MOM IDiqx>p,minm, ~TO o.n;epmrnano 
aBTOMaTHSaimt> YOT8HOBKlI, IIo~lT~MY OTOHJI8. sa.n;a~ SaMeHU llOKpoBHX KaMep 
Ha .n;pettqiome • 

TaKOBH OUJm OOHOBHHe BOllpOOH, OTO!IBIIIlie nepe.n; Ha~MOM paOOTH • 

lleJII, paOOTH. ,lul:ooepTa.I.J,WI OWIB. llOOBS!lll8Ha BWIOH8HlDJ qms~eOKOit 
npRpo,nH HOBOro - 11 0Wll,HOTO"IJHOro" - pelltmm paOOTU llpoBOJIO"IJHOtt KaMepH, 
HOOJl6.D;OBaHlDJ ero OBOitOTB, a TaRl!l'.8 cos.n;amm Ha ero OOHOBe 0ll'.OT8MH 
llOJIYM8Tp0BIDC .n;pettqx>BHX KaMep H·ll'.X .npIDJJeHemm B.HOO~e.n;o:samm oOpaTHo
ro 8JI8KTpopollr,Itemm: llKOHa. 

~; l 

liaytmaJI HOBKSHa H npaKTriec1taa"'ueHHoc:Ti. no.nytreH ·_•Pim HOBHX Hayq
HHX C pesy~TaTOB. K OOHOBHmf ·:as HHX" OTHOOSi'l'OJI ''cJie,ITyXliiae ~ ltoKasruia 
oTpRM8JlHM npRpo,n;a "CWll,JtoTo"tJlloro•i p-a~:: C.ri;e.1rruc wBO.ri; o TOM; ~To 
B ocHoBe pasmrnuri: pemic>B · oo.1wm£" ci!rna.iro:e .11~,mir 'oTpi!Mepmn! Mexa--' · 
HKSM. HoOJie.n;OB8.HH H8KOTOpHe B8.lltHH8 xapaKT8PKCTKKK caMOraCRllleroOJI 
C;pmll6pHOro (CI'C} pas~a~ :IDITepecmie m··o. HayqHOit,'' Tait H :c npaKTH
~eCKOit cTopoH. 06'1,JiCHeHH He"Ko-ropue··saKOHOMepHooTH aToro pas~a~· 

MCCJI8.D;OB8HH oco6emiooTH padOTH '.n;pefl(lo:oott '.ltaM8pH~' OTJm,iamie:ttCJi:, : 
MaJINM maroM' SHO,nHHX llpOBOJIOR "(- I CM ) H :e:cnonsYJJitei reOM8Tpa:D npo:.; . 
nopnzo~ol Riwepa (pas.zieJmTeue·'npo:ooJioKK · oTcy-r'cT"J3Yl1t, KaTO.ItHHe 
npOBOJIOKK· l!M8Xl'l' O.n;HHllltOBHI, noTeHnRan} ;, eoa.liaita OHOTew .n;pefliiioBHX Cl'C 
KaMep n no1tasai10, tJTo·ere pem H ocooeHHooi:i mopa,HHo:tt reoMeTPKH -xa
Mep fi09BOJIJDlT no.ny,mT:& CTaH.n;apTHyJ) KOOJWllla'THYJ) TO"IJHOOT:&...,. (O,I-0,2} 
IIIM, -. ·11; 

'Anpooaµwt padoTil •. B. ~oce'pTatilm
0 
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pe~y~iraTH HCOJie,n;oBaHltR. 

BHnOJIH8HHHX B Jiaoopa'l'OPKH Jm8pliHX npod~eM OIDIH B nepno.n; c I974 no 
I98I rr. Pesy.llliTaTH ',n;OI<JUl,ItliBSJmO:& 'iia < cieMHHapax 'JIRii OIDIB, a Ta:Klt8 Ha 
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ll!M8z.I!Y}iapo,n;HOM COBel!liimm no Iij)OllOJIIlilOHWWIHM H . .D;peflqx>BHM RSM8paM 
<n.vona:, I978"r.}, .Ha ceocm ·'oT.n;e.iiemm sr.itep!IOI. {flH3HltK 'AH cecp {Mocima·, 
I978 'r~· H I~O r~),' ~ ltoH«iepeH$'H no_ IlpOBOJIO~ ·~epm.i ,(BeHa; . ·. 
I980 r.}~' npe.n;oi-wemi na'Po-iiecTepoxyij KOH«epeilµim -{~pmt·::.I982 r.J.: 
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OHC!Jmorpaqmqeom CimCOK HS 67 HaHM8HOBaHHi!. . .·ii~ 
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CO,ILEPJKAIDIE PAIDTH 

Bo BB888HHH KpaTltO paccMOTP8Hll OCHOBHHe BOllpOOH, llOCT~emme B 
.InlCC8pTalnm, l! OllOCOOH ll'.X pemeHKH, a T8Kllt8 cqiop,iy~B8Ha sa.n;a~ .InlC
cepTmum. . ' 

_IIepBSJI rMBa .1n1ccepTainm nocBS!llleHa ere paspsmy B npoBo~o-rmott 
KaMepe. B Rel HS~Ollt8lm l'.ICTOPWI OOHapyxemm peDMoB·o~ OHrHMOB 
(B TOM ~OJie "OWll,HOTOtJHOro"), .D;OKaSaTeJII,CTBO CTpmll8pHOit nplq)O.n;H 

"OWll,HOTO"lHOro" pemma, BHBO.D; 00 oomett CTpm118p!IOff npRpo,ne peJmMOB 
OOJI:&IIIHX CHrHBJIOB, H8KOTOpl8 xapaKT8pHCTKKK CI'C peDMa R BJIWll!Re Ha 
HHX ,IUlBnemm: paoo~ero rasa H reoMe~ecIWX napaMeTpoB KaMepu, a TaK
xe KS.~ecTBeHHM KapTIDia ere pas~a Hero cMS:& o .n;pyrm.m pel!tHM8MH 
paOOTU llpoBOJIO"IJHOit KaM8pll. 

B CBSiSH C ump0KHM pasBKTH8M MeTO.n;HKK llpOBOJIO'tHHX KaMep PJmOM 
aBTOpoB B noOJie,ItHee Bp8M& {o I969 r.} HaOJIIO.n;MHC:& 8HOMM:&HO oo~nme 
cHrHwm. Mx aMIIJmTy,ll;a 6wm xapaKTepHa ,JtJI& rettrepoBcKoro pelD!Ma, Tor
.IUl KaK ~TenHOCT:& H MBpTBOe BpeM& - CKOpee ,JtJISi nponopnzoH~Horo. 
Ilo~TH B lt!m,Il;OM ~e 8l3TOpH .D;aBMH TaKOMY Pel!CHMY CBOe Ha9BaHl1[8 
(Hanpm;rep - ~KT "MS.I'HTiecKott" OMecH, "ncennoreffrepoBcm" peJmM} 
H To·~ HHOe OO'l,JICH8HH8. 8TH OO'l,JIOH8HIDI, sa O,n;HHM HCKJllll~eHKeM, OUJm 
BHyTpeHHe npOTHBOpe~. 

B I977 r. B JlaoopaTOpHH Jm8JlHIDC npooneM OWia RCOJ18,D;OB8Ha paOOTa 
KaM8pH B p8l!tHM8 dOJil,IIIHX CHrHMOB B npe.n;nonoxemm, -~TO 8TO - ,incenno
rettrepoBom" p8lltl:'IM. 0,ItHaKO OOB0¥YJIHOOT:& n~eHHHX xapaKT8pHCT~ He 
llOBB~ 00'1,JiCHKT:& ,ItaHHHit p8l!tHM HK O.n;HHM HS peimMOB, HSB8CTHHX K 
'l'OMY BpeMeHK, B TOM ~0Jl8 H "nceB,ItoreffrepoBCimM11 peJmMOM. RU! c.n;e~ 
BHBO.D; 0 HaOJIJUtemm HOBOro OTSOWll,HOro pelltlIMa, KOTOpoM;y OWIO npHOBOe
HO Ha8BaHl1[8 110Wll,HOTO"IJHHI". 
_ JJ.mI. BWICH8HWI illPJ;srecKOff npRpo,nH 11 CWll,HOTO"IJHOrO" pemma pas~ 
OWI Cqx>Torpa4Hpc>BaH/I. IlPK qJOTOrpaqHpoBaHKH Ka.Mapa oo.ey-qanao:& KO~-

' JmMHpoB8.HHHM ~OM . peHTreHOBCKHX qJOTOHOB c 8Heprnett - 8 K8B. Ha · 
l)Kc.I nq1tasaHH 4l<>Torpaqm,: pas~a B KaMepe, paOOT8.Dlleff B pasJm1llIHX 
pelmMS.X'rasoooro ycMeHH&. ~oTorpa<Imr npe.1tcTaBJimOT ooooff cynepnosII-_ 
xum ooin.moro K~eoTBa pas~oB (#}, ORK n~eHH npII pasJill'll!HX 
nponopnru:cc aproHa, M8T8Ha H M8TRJiaJIJI B rasoBOI OM80II H pasHOM H8.IlpSI
l!temm '(/'. B nponopnzoH~HOM pelmMe BHOB8~Ba8TOJI HeOOJI:&l!IOI ~aCTOK 
llpOBOJIOKH, ,ItJIHHa KOTOporo onpe,It8JISI8TO& pasMepaMH KOJIJIHMaTOpa. B reff
repoBOKOM pel!tlIM6 BHCB8~Ba8TOJI BOJI llpOBO~OKa. B nepexo.n;HOM pel!WMe 
(OT reffrepoBCKOro K 11CWII,HOTO~OMY" - IIpH. YB8~8Hll'.H K0Hn8HT
pmijm raCJmllD{ ,ItOOaBOK} pasPJm pa3BKBa8TO& ,ItBOJIKO: Hapsmy O pacnpooT
p8H8HK8M B,ItO~ llpoBOJIOKH BH.Illfil OT,D;e~HHe CTPHM8pono,n;oOHH8 paSPJmH. 
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Pn:c.I IIponopIJ,HOHaJU,HHiJ (a), rei1repoBcrurl1 (6), rrepexo.u;Hill! (B) 
l'I 11 Cl'I.7ll,HOTO'!Hbltt" (r,.n) pruKHMll. CTpe_JlltOi! ITOKa3aHO ITOJIO
xeHHe aHO.u;HOil rrpOBOJIOim. 

B "Cl'I.7ll,HOTO'l!HOM11 peXHMe Ha qx>TorpacpwDC BH.ItHH·KaTO;noHanpaBJieHHI:te cTpH
MepII. PasmmasIC:E, l'I3·Il8pBHtIHofl JiaBl'IHH, oinr pacnpocTpaH.mOTCJI OT aHO.u;HOff 
rrpOBOJIOim B,I{OJI:E, CHJIOBWC .mnmfl 8JI8KTpl'I'I8CKOro ITOJIJI. CTpHMeptl HanpaBJie
mi B Ty CTOpoey, C RB.Koff ;npefl@'!lT 8JI8KTPOHH l'IOHH3ar(Hl'I. Pa3BHTHe CTpl'I
MepoB He npHBO;nl'IT K l'ICKPOBOMY npo6OJO l'I3-3a PIX CaMOilpOH3BOJI:E,HOro saTy
X8.HIDI B o6JiaCTl'I CJia6oro 8JI8KTpl'I'!eCKOro IIOJIJI. ~OTOrpaqmr .nam reoMeT
pl'I'Ieceyio RaPTHHY paspsma, JI8JKalll8ro B OCHOBe 11 Cl,I.JI:E,HOTO'l!HOro" pelltl'IM8., 
l'I IlO3BOJilllOT O.u;HO3HatIHJ 7CTaHOBHTl, CTpl'IM8PHYJO npHpo.n;y ITOCJie.u;Hero. 
:llruiee, cJie;rr,yH pa6oTe I, Mll 6y;neM HasimaT1, ero caMorac.Ril1l'IMC!I cTpH
MePHHM (ere) paspsmoM. 

O6maSI CTpl'IMepHa!I rrp,i:po.na pa~P,8llmMOB 6onnm:x CHrHaJIOB, Ha 
KOTopyio 6wro Bnepme yRB.3aHO B pa6oTe 7, cJie;rr,yeT HS coBna;nemm HaH~ 
6oJiee cymecTB8HHHX Ilpl'I3HaKOB 3Tl'IX peXHMOB C xapaKTepHCTl'IRaMl'I ere pas
psma, l'ICCJie;noBaHHHMH B Jia6opaTOpl'IH Jm8PHHX npo6JieM. YKasaHHH Ha CTpl'I
M8PHYJO Ilpl'Ipo;rr,y 6onnmx CHrHaJIOB 6WIH ITOJIY'I8HH PI B .npyI'l'IX Jia6opaTOpl'IJDC. 
He;naBHO C ITOMOll{:E,JO 8JI8KTp0HHO-OITTl'I'l8CKOro npeo6pa30BaT8JIJI B Jla6opaTOpl'IH 
HM. ~epMH 6WIH ITOJIY'I8HH qx)TOrpaqmr OT;n8JI:E,HHX CTpHMepOB B npoBOJIO'IlIOll 
RB.Mepe, lJ:TO TaKlKe CJIYJICHT IIpm.ruM no;nTBe~eHHeM CTpl'IM8pHOi1 rrpHpO,nH 

ClOJil,lllllX CHrHaJIOB. OTM8Tl'IM, lJ:TO Jil'Illll, 8;nl'IHCTB8HHOe Ha6.mo.n;e:im:e He corJia
cyeTCJ'I C 8Tl'IM BllBO;nOM - qx)TOrpaipwi "rrceB,IJ;oreflrepoBCKOro" paspsma 
rpymrn lllapna:Ka, Ha KOTOpofl BJmHO pasBHTHe paspsma B,I{OJI:E, npoBOJIOKH Ha 
,IµIBHy"" I CM. O,u;HaKO aBTOpII Tott pa6OTII, no-cymeCTBY, OTKa3aJIHCl, OT 
CBOHX nepBOHa'laJil,HHX B3r.JIH,I(OB, CKa3aB IIO3,u;Hee, 'ITO B ~e 60.m,nm:x. 

,j. 

Cl'Il'HaJIOB.OHl'I RMem:;neJio c "o6pIIB81IllllMC!I CTPID4ep11 paapJmOM. 
XspaKT8pl'ICTHKH,.lICCJI8;nOBaHHII8 B pa6oTe / 27, nepe;n8DT cymecTBeH

HIIe CBOflCTBa CI'C pelltl'IMa • .Il,7m l'ICCJie;noBa:im:fl lICIIOJI:E,30BaJiaCl, O.u;HOKOOp;nlI
HaTHaH MHoronpoBOJIO'lHaH RB.Mapa pasMepoM I6xI6 c~, aanOJIHeHHaJI raao
BOI CM8Cl,!) HS aproHa, M8TaH8 :e: M8THJI8JIJI (50:33:I?) rrp:e: 8TMOCilJePHOM 
;naEJ.IeHHH. AHo;nHHe npoBOJIOKH ;nIISMeTpoM d = 50 MKM pacnoJiol!teHII c maroM 
s = IO MM; 'KaTO.nH HSMOT8HII napaJIJiem.Ho aHO;rr,y IlpOBOJIOKOI ;nH8MeTpoM 
IOO MKM . c maroM 2 MM :e: y.naJieHII OT aHo.na Ha L =, +8 MM. 

, AMnn:e:Ty.u;HHB CIIBKTPH (pl'Ic.2) nepe.n8DT _38KOHOMBPHOCTH nepexo.na OT 
rrponopIJ,HoH8JI:E,HOro K ere pas~. OHH IIOJIY'IeHH rrp:e: o6JIY'Iemm-KaMePH 
peHTr8HOBOKHMll cJ)oTOHSMH OT 5 fe (Ey = 5, 9 K8B). B npoIIOpIJ,HOHSJll,HOI 
o6JISCTK BH;nHH .nB8 IIKKa 8H8pI'OBim8JI8HHJ'I B SpI'OHo-co.nel)lEBlltefl raaOBOI 
CM8CH (5,9 xaB K 2,95 KaB). 3aTeM rrponopn;HOHaJibHOCTl, HapymaeTC!I - n:e:_. 

1KH CTaHOBJ'ITO!I HepaaJm1iKM!l. C ,naJibHelml!M pocTOM HanpmtteHHR, Hapsmy C 
orpaHl'I1l:8HHO-IIp0IIOpIJ,HOHaJIDHHMH, HalJ:HH8!lT IIO!IEJ.l!ITJ,CJ'I ll:MIIYJil>OH ere paa
pR',D;S. Hx xapaKTepHH8 llpl'ISHSKH - 60Jil,WaJi aMIIJIHTy.na :e: MMHI SMIJJmTy.n
md paa6poc (OTHOCHT8JU,HaJi m:e:p:e:Ha Ha ITOJiyBHOOT8 ,., 40%). IIp:e: onpe.ne
JI8HHOM Hanpim:emm ·Bee ll:MIIYJil>CH nepexo.nRT B cTp:e:MepHHt! pezm.1. IIp:e: eme 
6OJll,1118M HaIIl)lm:8HD B 8MIL1ll!Ty.u;HOM cneKTpe Ha6;m.naeTCH e111e O,n:e:H II:e:K 

(ero O6MCH8HH8 6y.neT ,naHO Hmlt8). 

llLALilA_lL 
t • • I • • • • I • • • • I • • • • I • • • 

28 2.9 3,0 3, f 3.2 KB 

1L1Ll.1: ~ 
I. ·3.3. - - .... ·3.4 - - .. - ' ... jS :s ----

-- tlll~u.i 1ALLLL: 
· 3.6 3,8 4,0 4.2 4.4 4,6 4,8 KB 

P:e:c.2 eneKTJ)H Bl:llt8Jm:BW8rOCJ'I sapg;o;a B 38BHCHMOCTH OT Hanpml8HHJ'I 
ea KaMepe. UHIJ)pll Ha;n IIKKEIMK yKa3HBa!lT aapR',D; B nK.n. 
Bepxm1fl_pR',D;,COOTB8TCT:eyeT npollOpn;HOHSJil>HOI H orpaHl'I1IeHHO
nponopn;HOHMl>BOfl o6JracTHM rasoBOro ycHJieHHR; ope.nm -
nepexo.u;Hol o6;racm; HHl!tHd - o6JiaoT:e:.crc pelltll:Ma. 
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AHaJms C'll8THIDC xapaKTepHCTmt K8M8Jlli B ere pel!IE,48 npHBeJI K·npe,It
nOJIOllt8lllD'.l, 'llTO_CO CTOpoHH ClOJIJ,IIIHX HanpsmeHHtt on:a or~eHH C8MOCTOJI
T8JIJ,HHM paSPJmOM, KOTOJ)litt B H8IIIHX YOJIOBHJlX o6yOJIOBJI8H BHJ)HB8HH8M 
8JI8KTpOHOB HS KaTO~ noJIOlmTeJil,HHMH HOHSMH. 

e rrpaKT~8CKOtt TO~ speHIDI BalltHO HCCJI8,ItOB8HH8 HarrpaBJieHHOCTH 
CTPHM8pa H BJIHJllilm Ha Hero ll8pBK'llHOI HOHHSan;BH. 

3~KT HarrpaBJI8HHOCTH OSH81l88T, 'llTO CTpHMep "noMHHT" (B onpe.ite-;:
JI8HHOM ~anasoHe Hanp&!t8Hl!JI nHTaHHJI) HanpaBJieHHe IIJ)HXO~ 8JI8KTpoHOB 
nepmAHol HOHHSan;BH. Ka1l8CTB8HHO 8TO Blr,ItHO HS <Jx)Torpaqmf Ir.,.it. Ko~
'll8CTB8HH08 HSy'l{eHHe &Toro aqxiieKT8, npoB8.It8HH08 B paeloTe / 27 C HOnOJIJ,
SOB8HH8MK8K KOJIJIHMl!poBaHHoro IIy1lK81-KBaHTOB, T8lt H IIIHpOKOro llY1lK8 
} -'llBCTmt, noKasMo, 'llTO ero MOll!HO HCnOJI1,SOB8Tl> ~ pememm: JI8BO-npa
BOff H80np8,It8JI8HHOCTH B ,Ilpett<Jx)BWC KSMepax. E()JIJ,lllB.R: B8JIR1mH8 ere CHrHa
Jia no cpaBHemm C nponopnHOHaJil,HliM nosBOJl'JieT CYIJl8CTB8HHO ynpoCTHTl> 
COOTB8TCTBYJlltYl) 8JI8KTpOHHKy. HanpaBJieHHOCTl> CTPHM8P8 IIpHBO~T K TOMY, 
'llTO Iij)H o6~8HHH H8KOTOpol npoBOJIOKH nOJIODT8JIJ,HH8 CHI'HSJIH, HaBe
,Il8HHH8 cTpHMepoM Ha cocemmx npoBOJIOKaX, OT51!'.amcsB8Jm'lmHott: Ha·T6tt 

\ 
llpoBOJIOKe, B CTopoey KOTOpol pasmtB88TCJ'I CTPHM8P, CHI'HM 60Jlldlle. Hc-
nOJIJ,SYJ'I ~~peHJUl;Ml>Hlil YCHJIHT8JII,, Ha BXO,Itli·ltOTOporo no~BSDOl> Olll'
HaJIH C .ItBYX COC8,IllmX npoBOJIOit, H SMIIJntTY.ItHHit ima,msaTOp, Clwm no~e
HH cneRTpll (l)Ko.3), HS KOTOl)HX MOJmO SfllCJIKl'llHTl>, 'llTO *ltTKBHOOTl> pas
,It8JI8HIDI 'll80Tmt Ha "JieBHe" H '.'npaBHe" COOTaBJIJ'leT ,., 99%. e Yl38Jmll8Hlt8M 
Hanp&!t8HHJ'I aqxp8KT HanpaBJI8HHOCTH Cltlll,HO OCJIB.6JIJI8TCJ'I (06'!.SICH8Hlt8 CM. 
Hmlte). 

BJmmme nepmNHoff HOHHaan;BH 
H3y'l{MOOl> / 2/ 0 HCnOJI1,30BS.HH8M 
.J -HCTO'tJ1ml(8 SOs,-, J-KCTO'llHHK8 
55fe x peHTreHoBOxoro x~-
TeM O aueprxel ~TOHOB,., 8 xaB. 
lkllo odHapyzeHo, 'llTO pasJDl'llKe B 
B8Jll:IlmH8 nepBK'llHO:I! HOHHSBinm cxa-
8HB88TCJ'I TOJil,ltO Ha Hanpsmemm nK- Pl'J:o.3 
TamtJ'I, IIpH KOTOpoM BOSHKI<a8T ere 
Jl8DM• B.npl4HD,1111a, pas,m,me B 
&TOM HSIIplm8Hml.MOJ!JIO HOll~SO:BaTl> 
~ pas,It8JI8HHJ'l''ll80i'lm no BOHHSYJ)

·1118l_o~ocodHOOTB M8~,ItOM H8*K
TKmw:x: C'll8T'llKKQB. 

B padOT8 / 3/ KSy'l{MOCl> BJIWi

Bl!8 .ttaBJieHWI pado'llero raaa P H 

.ItllBM8Tpa aHO.ItHOI npoBOJIOKH d Ha 
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CneKTp paaHOOTH H8ll8,It8H
HWC CHrHMOB IIpH od~8Bl!K 
K8M8p!i lllHpoKHU_Jiy'llRCII 

} -'llaCTmt (eyJieBEUl 'i~sHOCTl> 
- B 62 RaHS.Jie). !Imai: BHSBS.-
HH 1lBOTlW.8MH, npome,nmmm 
OJieBS. KJIB onpua OT xsy,me
Mol npoBOJIOK2. 
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ere peDM. KaMepa B 8THX HSMepemmx npe,ItOTaBJIHJia coelol ,ItB8 RaTO,ItHHe 
nJIOCKOOTH HS M8,nHOtt <Jx)JII,rK TOJllltHHOI 30 MKM Ha paccTomum I6 MM .ItPY1' 
OT .npyra, nocepe~e M8l!,Ily ROTO~ HS.TsmyTa O,nHa aHO,nHM npoBOJIORa. 
OdJJY"leHHe B8JIOOl> .} -xcTo'llHHltoM 90 Sr . rasoBM CMeol> - 'proH, MeTaH, 
M8'.l'BJI8JIJ, B 8'1'l!JIOBHI CimpT (55:36:6:3). 00HOBHOI BHBO,It / 3 OOCTOKT B 

TOM, 'llTO ere PBZKM BadJIJJ,Ita8TCJ'I BO·BC8M KSMepeHHOM ~anasoHe Be.mt1mB: 
0,4 s. P (aTM.) ~ 2 K IO -' d (MKM) ~ 400. lkllo odHapyzeHo, 'llTO :xapax
T8l)KCTmat ere peimMa YJJYtm18DTcs o YBeJmlleHHeM P. :a: d • ,Il.nJ'I rrpaKTnec
xoro IIpHM8H8HHJ'I IIPH HcnOJII,SOBaHHH ~ol rasoBol CM8CB nl)K 8'l'MOC(tieP":
HOM ,Il8BJI8HHH MOE8T ClHTl> peKOM8H,ItOB8H8 npOBOJIORa' CJ ;i::. 50 MKM. , 

PaHee PJmOM aBTopoB dHJI odHapyzeH BTopol nHK B aMIIJIRTY.ItHOM cnex
TP8 ere paspsma, IIpKpo~ KOTOporo dllJia H8HSB8CTH8 (CM. pKC.2). B pado
T8 / 3/ B onp8,It8JI8HHHX YOJIOBWDC HadJIJJ,ItaJIBCl, ropas.no 6JJI88 OJIOll[HaJ'I 
CTPYKTYJ)a cnexTpa (pxc.4). AH~s IIpHBeJI 1t BHBO,lly / 3 , . 'llTO ,ItOnOJIBH
TeJil,Hll8 1ImtH od'!.SICHmlTCJ'I o,nHOBpeMeHHHM BOSHKKHOBeHHeM HecxoJil>KHX 
CTPHM8p0B (no 'llHCJIY nHKOB). ~TOrpa@m OT,It8JI1,HUX CTPHM8p0B, no~eH
HH8 H8,Il8BHO B JiaelopaTOl)KK HM, ~p.m C nOMOIIll>ll 8JI8KTpoHHO-OnT~ecKOro 
npeoelpasOB8T8M, nO,ItTBep~ 8TOT BHBO,It. BepORTHOCTl> odpasoBaHHJI BT0-

0 

p.rqHHlC CTpHM8p0B paCT8T C H81IJ)Jlllt8HK8M nHTaHIDi. 3TO, B CBOll O'llepe.m,, 
06'!.SICHJ'l8T ~,Illll8HH8 8Hll80Tpomm ere pasJ)Jma, KOTopoe dHJIO 06H8PYJt8BO 
B·paelOTe 121 <Jx)Torpa~ecKHM M8TO,ItOM K IIpH HCOJie,Ito:eamm HS.B8,Il8HHWC 
CHI'HMOB. BTo~e 0Tl)KM8p!l BOSHHK8.ll'l' OT KSOTponBoro YJil>TpaqliOJI8TO
BOro H~eHHR nepmt'llHoro OTPHM8P8, noaTOMY OHB "He noMHJIT" H_aIIPBBJie
HHR IIPHXO,Ila aJI8KTpOBOB nepmt'llHOI HOHKSan;BH. 

KpaTKo odcyz.naeTcs BJriIJnme Ha ere 
peDM mara H8MOTKH aBO,nHOI Iij)OBOJIOK2 ,! 
:e: M01taJie1tTpo,nHoro sasopa L • 

Ka'll8CTB8HHM Ra.PTKHB ere pasJ)Jma 
/ 4/ CTpoBTCJ'I Ba OCHOBe KJiaccnecxol 
CTpml8pHO! T80l)KK, CYIJlHOCTl> KOTOpol' 
COCTSBJUD:>T npe,ItOT8BJI8BBJ'I O pemaDllett 
poD <Jx)TOHOHB38Il;BH B odpasoBaHKK BTO
pK'llHWC JiaBHHH O BJIMHHH Iij)OCTpaHCTB8B
HOro sapsmanepmt'llHOI JiamtHH Ha <Jiop.m
poBEUme CTPHMepa. 

0TM81l'.88TCJ'I "MarnecRM" poJii, B8-
Jm1mBll KpHTH'll8CKOro 88J)Jm8, IIPK KOTO
poM npoKCXO~T ~O-?TPHM8pHHff nepe
XO.It: Q ~ 4 ~ 5 nK.1I 4 • 0TRJIOH8HHJ'I OT 
&Toro 3HQ'll8HHJ'I He npeBHm81lT ,±50%, XOTJ'I 
ycJiomm B KaMepe - cocTaB rasa, ero 
.itaBJieHBe, SJieRTpnecxoe noJie - CliL1Il,HO 
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PHc.4 AMwmTY.ItHirlt cneKTP 
ere pasPJma IIpH 
P = 0,4 8TM. K 

d = 50 MKM. UeHa 
Ra.HMS - 13,3 nK.n:. 
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MeH.RJ)TC.fl. KpHTH11eORSS1 BeJIR'mHa (}_ ~OBOJII,HO 6JmSKa K BeJJ:KqlllJe sal).fma 
(I08 8JieKTp0HOB), KOTOpa.li OJie,eyeT HS yOJIOBWi PeTepa ,nJIJI JiaBHHHO-OTp:e:
MepHoro nepexo~a B O.ItHOpo,ItHOM nOJie. 

Pes:K:e:fl xapaxTep BOSHHKHOBemm OTJ)l!Mepa 067,JiOWieTcst / 4/ no aH8JIO
r:e::e: co oxa'lltoo6pasmtM nepexo~oM raJioreHHoro oqeTtmKa HS npono~oHaJII,
Horo peJKHMa B rettrepoBo:K:e:fl. Ha 8Ty aH8JIOI'IDJ HBM yxasaJI A.A.T.moom. 
06'!,J!OHeHHe 6Wio npe,IVIollteHo B Jia6opaTop:e::e: smepHHX npo6JieM B 50-x ro~ax; 
OHO OOHOBaHO HS oTaTHO~eOKOI np:e:po~e MexaHHsMa qi<)TOHOHHSanmI. 

B pa6oTe / 4/ B paMKaX KJiaOOH11eOKOff OTp:e:MepHOI Teop:e::e: 6WIO no.nyqe
HO 06'!,J!OHeH:e:e npm40JIHHeflHOfl qi<)J)Ml:l rpa.mnm, pas~eJISDlllefl reflrepoBOKHfl H 
ere pellWMH Ha ~arpaMMe KOHD;eHT~ raosmnrx: ~o6aBOK B aproH-MeTaH
MeTHJiaJieBOfl OMeoH. Ha 0,0HOBaHlm 8Toro 067,JiOHeHWI MOlEHO npe~oxasaTI,, 
qTO C YBe~eHHeM ~aMeTpa aHO,ItHOfl llp0BOJIOKH rpamm,a ere p8l!WMa 6y~eT 
nepeMemaTI,OH B 06JiaOTI, MeHI,nm:x KOHD;eHTpal\Hff raosmnrx: ~o6aBOK, H Hao6o
p0T. 

Bo BTOPQff rJiaBe omtoaHa OHOTeMa nOJzyMeTp0BllX .ripeffqioBUX ere RaMep 
Hee OOHOmwe xapaxTepHOTHKH, 

Ilp:e: BU6ope reoMeTp:e::e:, TO eOTI, THllOB H BSa:e:MHOro paonOJiollteHHH 
npOBOJIOqHJ:lX aJieKTpO~OB, ~effqioBofl KSMepht <.nK) ~ThlB8JllIOI, pesyJII,TaTht 
pa60Th1 / 5/. B Hett 6WIO no~po6HO paooMOTp8HO ~effOTBE'.8 npono~OHaJII,HOff 
K8M8phl (IlK) 0 60JII,IIIHM (IOMM) DJarOM OHrHaJII,HJ:lX npoBOJIOK H O~eJiaH Bhl
BO~, qTo TaKaH KSMepa llpH HOnOJII,SOBaHHH HHqJOp,UlI(lm O BpeM8Hll ~effqia 
aJieKTp0HOB ooqeTaeT xopomee BpeMeHHoe paspemeHHe IlK o xoop~aTHOff 
TO~OOTI,IO JJ,K. Ilp:e: 8TOM Tpe6oBaHHH, npe,n'l,SDlJIHeMhte K TO~OOTH aJieKTpo
HHKH, JIHHeffHooTH ~ffqioBoff xapaKTep:e:oTHKH, nooTOHHOT:sy rasoBoff OMeCH 
H T. n, , OTaHOBHTC.fl OJia6ee, qeM ,nJIJI JJ.K C 60JII,nmM maroM O:e:rHaJII,HJ:lX npo
BOJIOK, 

Bh160p ere pelltll:Ma B xaqeoTB8 pa6oqero o6yOJIOBJieH OOBOeyIIHOOTI,IO 

OBOflOTB, KOTOpa.li o6eone~eT eMY npe:e:MYmeOTBO nepe~ nponO~OHaJII,HhtM. 
Ilepe~OJIHM 8TH OBOflOTBa O yKaSaH:e:eM HX npaKTH1leOKOfl SHa~OOTH: 

I) 60JII,lll8.S{ aMllJil!TY,na O:e:rHaJia nosBOJIHeT BBeOTH BllOO:K:e:fl nopor pe
rHOTparom, qTo npaKTH1leOKH yoTpaHHeT npo6JieMY BH8WHHX HaBO.z(OK, Kpc>Me 
TOr0,8TO nosBOJIHeT ynpOOTHTI, H y~eme:BHTI, yoHJJHTeJIH; 

2) MaJIOe MepTBOe BpeMH He oos~eT npooqeToB; 
3) 60JII,lll8.S{.06JiaOTI, pa6o~ HanpHEeH:e:fl rapaHT:e:pyeT OTa6HJII,HOOTI, 

pa6C!Th1 KaM8phl; 
4) HOnOJII,SOBaH:e:8 TOJIOTOI 8HO,ItHOI llp0BOJIOKH 06JieMaeT HSrOTOBJie

:ime KaMep H noBhtmaeT HX Me~eoKyIO H~eimoOTI,. 
eHoTeMa JJ.K OOOTOHT HS I8 KaMep O ~TBE'.TeJII,HOfl 06JiaOTI,IO 0,5x0,5 

M2, 006paHHHX B TpH naxeTa no meOTI, KaMep B RS,ItOM (p:e:o.5) /Bl. Tp:e: 
KaMepht ~SDT X-Koop~Thl H Tp:e: - y-KOOMWJaThl. JI.K HM8DT OJI8,IJ;j'Jllll!8 
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P:e:o.5 eeqeHHe naxeTa )l;K B co6paHHoM ~e: I - ~p8JI!OMlllll'[eBhte paMKH; 
2 - OTeKJIOTeKCTOJIHT c neqaTHhtM MOHTalKOMj 3 - ~pa.im.mHFI8Bll8 
mafl6I,I; 4 - JiaBCaHOBll8 OKHa; 5 - TOHKHfl (- O,I MM) CTeKJIOT8K
OTOJIHT; 6 - llJI8KCHrJiaCOBllff 6pycOK ,nJIJI s~ M8'K8JieKTp0,ItHOro 
sasopa; 7 - CTeKJIOTeKCTOJmTOBaH llJiaTa O 8JieKTp0HHKOfl; 8 - ra
SOBaH OJIHBKaj 9 - ynJIOTHHT8JII,Hhlfl, mHYP HS BaicyYMHOff peSHHhl; 
IO - CTmKHOff 6oJIT; II - OTeKJIOTeKCTOJIHTOBaH nOJIOCKa ~JIH xpen
JieHWI JiaBCaHOBllX OKOH; K - KaTO,ItHhte npoBOJIOKH, A - aHO,ItHh18 
npoBOJIOKH, 

reoMeT~ecKHe napaMeTphl: S = IO MM, d = 50 MKM, L = 6 MM; mar xaTo~
HHX llpoBOJIOK 2 MM, ~aMeTP IOO MRM. Boe aJieKTpo,nhl HaMOTaHhl npoooJio
KCitt HS 6epllJL7lll[eBOfl 6poHSh1, AHO,ItHaH llJIOOKOCTI, COCTOHT HS 50 npoBOJIOK, 
~e Kpafl:ime saseMJieHhl, KaTO,ItHaH llJIOCKOOTI, HaxO~TOH no~ O,ItHHM noTeH-
11,KaJIOM,:"; 

JJ.K'HsroTOBJieHH, B OOHOBHOM, no TeXHOJior:e::e:, paspa60TaHHOff paHee 
B Jia6opaTOp:e:H SJ,ItepHHX npo6JieM, neJII,IO KOTOpofl 61:lJIO ~OOTaTO~O npocToe 
HSrOTOBJieHHe 60JII,m:e:x pas60pHJ:lX KaMep C MaJihlM KO~ecTBOM BemecTBa Ha 
nyTH qaornn. ToJJIJlHHa naxeTa .JJ.K OOOTaBJIHeT ..., . 0, I5 r/ OM2 • Ilp:e:Be~eHO 

,, . 
no~6Hoe OmtOaH:e:8 T8XHOJior:im. To~OOTI, HsrOTOBJieHWI JJ.K OOOTSBlIJia: 

b.3 = 0,04 MM,AL = 0,2 MM (oT~apTHhte OTKJIOHemm, ycpe,ItHeHHHe no 
BOeM TpeM Ilait8T8M JJ.K) • . 
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oJI8KTp0Hmta C'lll:TIIB8.IDIJI mt!llop,!aUllli y,nITIIBa8T TOT <pa.KT, 'ITO IIO 
YCJIOBRJJM 8KCII8pm,!8HTa ,llK ,ItOJDl!HlI p0I'RCTI)Hp0B8.Tl> IIO O,ItHOi! '!aCTHU8 B 
C06IITID!. IloaTOMy HOM8pa cpa60TaBIIIHX I!pOBOJIOK KO.J:tHPYlOTCH cpasy'II0CJ18 
ycwmTeJiei!, a Bpewr ,npei!qa srumcHBaeTcH no Cl!I'HRJ!Y Rlilf - o,ItHo ,IµIJI 

BC8i! KaM8pH. l!KCJIO KaHaJIOB C'lll:TlIBallRJI BC8i! CRCT8MH.,. 864, liCIIOJll>Sy-

8TC.it 8Jl8KTp0HRK8., paspa60TaHH8JI B '60~TOI)HR smepHHX IIp06JI8M, 
XapaKT8l)HCTlllUI CRCT8MH ere ,llK. 6 • lISY'iaJIRCl> Ha Il-M8SOHHOM 

ny'lKe cmocpoIUIKJI0TpoHa
1JIRII arum:. KaMepH npo,nyBaJIRcl> rasoBoi! cMeCl>JD 

RS T8XHR'l8CKOro aproHa, M8TaHa :a M8TRJiaJIH (62:2I:I7). 
IlJiaTO aqxp8KTHBHOCTR COCTRBRJIO,.,. 400 B IIpR pas6poce IIOJIOJtem 

±20 B; ,IµIJI Kpai!HmC B II8K8T8 ~ IIJiaTO CMenteHO Ha +80 B. ~KTlIBHOCTl, 
IIOJIY'll{Jl8Cl, ~Ott B cpe,ItHeM e = 99, 6% IIPH pa6o'lei! OKOpoCTR C'leTa xa
Mepu,., 4•IO c-1 :a ,ItJIRT8Jll>HOCTH CTpo6-:aMIIyJll>C8 450 HC, KaMepH RCIIHTlI";' 
BaJIRCl> R IIPH CKOpoCTR C'l8Ta,., I06 C-I, IIl)H 8TOM 8qq)8KTlIBHOCTl> IIOHR
llt8JI8.Cl> ,no I= 98,2%, 'ITO IIpRMepHo cooTBeTcTeyeT npoc'leTaM Rs-sa 
M8PTBOt1 SOHII, o6pasyeMOi! CTpRMepoM Ha I!pOBOJIOKe, 

reoM8Tp:a'i8CKR8 IIOIIpaBKR Ha IIOJ10lt8Hl'I8 KWr,ItOi! ,llK OIIpe~8JlliJIRCl, IIO 
TpeKaM, Sa.mtcaHHHM IIl)H 06JIY'l8HlIRKaM8p JIY'IKOM Il-M880HOB /?/, IlOIIpaB
KR HSXO,ItRJIRCl, pasHIIMR CIIOC06aMR; III)HB8,It8HO IIO,Itpo6Hoe me on:acaime. 

l(peflqx>BHe xapaKT8l)HCTRKR TaIOJte RSBJI8K8JIR0l, RS TpeKOBOfl IDl~'lfja
mm, IIOJIY'leHHofl Ha JIY'IK8, MeTo,noM noCJie,noBaTeJll>HHX np:a6JIDeHRff I 'I, 
XapaxTep:acTRKS 8.Illlp0KCRMRp0BaJiaOl, <WHKD,Kefl: 

.&x(t)=ll{l-e)(p[-b(t-to)J} , (I) 

. 
r,ne t..X - paccTOHHRe ~OJ!l, oc:a X OT Tpexa ,no Clil'HaJll>HOi! npoBOJioroi:; 
(t-t.,) - BpeMH ,npeflqa; 0.. :a b - CB06o,ItHIIe napaMeTPH; . f 0 - amiapa
TypHIIfl IIapaMeTp, ~c:apoBEiHHHfl ,IµlJI Kal!UtOfl K8M8plI, .llJIH Ha'l8.lll,HOro 
I!l)H6Jlmlt8HRH RCIIOJll>SOBaJIRCl, RHTerpaJI:E,HIIe BpeMeHHHe OII8KTplI Clil'HaJIOB 0 
.llK, CynttiOOTl> 9Toro OIIOC06a COCTORT B TOM, 'ITO IIPH paBHOMepHOM IIO KO

Op,nmi8Te o6JIY'Iemm ,llK ,n:a(txl>epeHIJ;RS.lWIHfl BpeMeHHOfl CII8KTp C~¥0BOT
paxaeT saBRcRMOOTl> ,npefl~Bofl c1<opocT:a oT BpeMeHR ,npei!qa: dllfdt = 
= '¾x •' rlX/rft : ,onst. lf(t) , IlOSTOMy mtTerpaJI OT 8Toro OII8KTpa O TO~
HOCTl,J) ,no HOp.mp0BO'lHOro K0~8HT8 IIp8,ItCTaBJIH8T ,npeflqx>BYJ) xapaxTe
PRCTRKY: 

t.Y.(t)= ~- tl(t) ' 
l N 

(2) 

r,ne !I (t} - 'IRCJIO oo6HTd Ha KpRBOfl RHTerpaJI:E,Horo cneitTpa B TO'llte f ; 
fl - IIOJIH08 'lll:CJIO co6HTd B CII8KTpe, Ha'laJil>HH8 IIapaM8TJJH ,npeflqx>BHX 

X8paKT8pRCTRK IIO~Cl> 8IIIIpOKCRMaIJ;R8fl CII8KTp0B (2) ~efl (I), 
PesyJll>T8TH o6pa60TKR RH!liOPMamm IIOK8SaJIR, 'ITO npo:o;e,nypa IIOCJ18,It0Ba-

IO 

' 

T8Jll>HHX np:a6JIID1tem I!p8KTR'l8CKR He M8HJI8T H8'18Jll,HIIX SHa'!em IIapaMeT
poB t.l R D , OTO OSHa'laeT, 'ITO mtTerpa.,n.HHe BpeM8HHI,t8 CII8KTplI MOryT 
ROIIOJll,SOBaTl>CH ,IµlJI npJJMOro onpe,neJieHRH ,npeflqx>BHX xapaxTepROTRK, 

Ha p:ac.,6 IIpRB8,It8HH ,npefliiioBlie xapaKT8l)HCTRKR, IIOJIY'l8HHH8 ,ItJiil pas
HHX yrJIOB IIa,It8Hl'IH IIy'lKa, CynteCTB8HHM HeJIRHeflHocTl> B0Smnta8T ,IµlJI 'lac
TBD;, IIpoXO,WllllRX IIpRMepHO nooepe,nmia M8Jl!,Ity 8HO,ItHHMR IIp0BOJIOKaMR IIPH 
M8JIHX yrJISX IIa,neHRH, CJie,nyeT OTM8TRTl>, 'ITO ceMeflCTBO xapaKT8l)HCTRK, 
IIp8,ItOT8BJI8HHliX Ha l)HC,6, 0Tpalt88T OOOTHOmemtA: M8Jl!,Ity saperHCTPHJ)OBaH
HHM Bp8M8H8M ,npeflqa H KOOp,nmiaTOfl TO'IKR, B KOTopott TpeK nepecexaeT 
OOl> X. B )t8flCTBRT8Jll>HOCTR lt8 STO BpeMJJ COOTB8TCTJ3Y8T KpaT'laflm8My pac
OTOJDmJJ M8Jl!,Ity IIp0BOJIOKOfl H Tpe,KOM,IloSTOMy ,IµIJI ,llK .nrumoa reoMeTpm! 6wzo 
o.ne.imBo npe.nno.nOJ1temi:e· 06 as:mqTaJll>Hott OHMM8TPHR ,npei4P0Bol xapaxTep:ac
Tlllm,'lTo OBO,ItRTOH K CJ18;zzyJIJ!l8My: xapaKT8pRCTliK8 B BH,It8 (I),IIOJIY'l8HHaH 
AlI!I TP8Ka,IIepneH,ItRKyJLII.PHOro KaMepe,onpe;o;eJIHeT nyTl> ,tij)ei4Pa no nepneH-
111IXYJIJfW K TpeKy' ,IµlJI IIp0R3BOJll>HOro yrJia HaKJIOHa. B COOTB8TCTBRH C 
BTHM IIp8,ItIIOJIOlt8HR8M 6wra onpe,neJieHa KOOp,nmiaTHaH TO'lHOOTl, ,llK IIl)H pas-

'JWX yrJiaX na,neHRH·lI OKaaaJIOCl>, 1iTO IIPH TaKOM CIIOC06e sa,naHWt ,npefl~ 
BOI ~paKTepKCTl'llUI TO'lHOCTl, I!p8KTR'l8CKR He yxy.nmaeTCH IIO·OpaBHemm C 
IIp8,Itl:l,I(Yllll! CII00060M, 

Kgop,nmiaTHM·TO'lHOCTl> .llK on:p_e,ne-
JIJtll8.0l, lIS.p8.CIIpe,It8Jl8Hl'IH OTKJIOH8Hd 
A =, xT - x9 , r,ne x 9 - 3Ha'leHRe KOop

,nmia'l'H, 3aper:acTPHp0BaHHOe B ~aHHofl 
RaMepe, a xT- 8Ha'l8HR8 ROOp,nmtaTH, . 
paCC'lll:TaHHOe IIO mt!liOJMamm C·,npyl'IDC 
itaMep. ·8amJ:cm400Tl> KOOp,nmiaTHOff To~
HOCTR, ycpe,ItH8HHOi! IIO BC8M ,llK H no . 
.npeflqx>BOMy- qJ)OM8JKY'l'Ky', OT yrJia II8,11;8-
. HKJl: eytzK8 Ilpe;D;CT8BJI8Ha Ha PKO. 7 • 

,__ 

to 
0,1 

0 10°, '2ft 3rf 4ff ,c 

Plic.7 Cpe,ItHHH KOOp,nmiaTHM TO'lHOCTl> 
B SaBHCRMOCTH OT Yl;Jia IIa.It81JlIJl. 
IIy'lKa. 

II 

200 
o· 

150 

, ~100 20· 
.... 

so 

0 1 2 3 4 5 

.t.X(MM) 

Plio.6 CeMeflCTBO ,npeflqx>BliX xa
paKT8l)HCTRK; IIapaMeTpoM 
CJIYllUIT yrOJI na,nemm 
IIy'IK8. 



3Kcrrepm.1eHTaJII,HI1e TO'llm xopomo arrrrpoKCHMHPYJlTCH qiyHKUHeff: 

6l Htt) ::. o, z 2 /cps ol . 

TaKaH samcHMOCTD 06'!,SICHH8TCH 'lliCTO reOM8TpHtl:8CKR. IlocKOJII,Ky- TOtz
HOCTD IIO rreprreiwmyJIJipY K Tpeey OCTaeTCH IIOCTOHHHOff o,do 0

) =O,. = cond 
TO o6JiaCTD rrepeKpHTID! TpeKa C OCDID X ,nOJDKHa M8HHTDCH rrpoIIOpnlIOHaJII,HO 
I/ C/).f Ol. CJI8,IJ;OBaT8JII,HO, C YBeJml{8HH8M yrJia rra,neHHH Tp0K8., HeCMOTp.lI 
Ha yxy~eHHe TO~OCTR nIJ:OJII, KOOp,nimaTHoff OCH B KruK,ItOff KaMepe, yrJIOBOe 
paspemeHHe CHCT8MH JJl{ y~eTCH rrpoIIOpnlIOHaJII,HO car()(. , TaK rum 
o,. = co111t , a 6asa pacTeT rrpoIIOPD,1IOHaJII,HO I/cllJ ()(.. 

,llaJree OTMetzaeTCH, tzTO WRpOKO pacrrpocTpaHeHHHff CIIOC06 onpe,neJieHHH 
TO~OCTH JJl{ IIO WHpHHe pacnpe,neJieHHH OTMOHeHHff .1 Ha llOJiyBHCOTe B 
rrpeMOJioxeHHH, tzTo oHo HOpMaJII,HOe, To ecn 5A = fwhm /2,355, npII
Bo~T K HCKy-CCTBeHHOMY 8aBHWeHll'.ID TO~OCTR. :3TO CBH8aHO C TeM, tzTO 
pacnpe,neJielllie A He OIIlICHBa8TCH KplIBOff raycca - ll'.M8IDTCH 60JII,Wll'.8 
"xBocTH", BH8BaHHHe o -arreKTpOHaMII TpeKa. B HameM c~ae paamma Mex
'JIY .neffCTBHT8JII,HOff TO~OCTDID lI ee oueHKOff CT~apTHHM cnoco6oM ,IJ;OBOJII,-, 
HO CYJ!l8CTBeHHa - 0,22 MM II O,I5 MM COOTB8TCTB8HHO. 

B KO~e rJia.BH c,ne~ BHBO,IJ;, tzTO ,IJ;aHHaH I'80M8TpID! JJl{, rrpoue,eypa 
rro~eHHH npeffqx>BHX xapaKTepRCTll'.K lI RX He~ei!HOCTD, a TaKXe lICIIOJII,-

80BaHll'.8 CI'C pexHMa He yxy~ KOOp,ItIIHaTHOtt TO'llIOCTli IIO CpaBH8Hll'.ID CO 
CTaH,IJ;apTHHM ypoBH8M .., (0,I-0,2) MM. 

B Tpenefl rJiaBe ~ccepT~ KpaTKo Olll!CaHa aKcnepHMeHTaJII,HaH yc
TaHOBKa IIO lICCJI8,ltOBaHll'.ID pe~ o6paTHOro arreKTpopoxnemm llll'.OHa (0:3IT) 
Ha JierKRX smpax (IT + A - e+ + e- + X) lI npHMeHeHHe B ee COCTaBe ClIC
TeMH ere JJl{. 

3KcnepHM8HTaJII,HaH YCJaHOBKa (p:rrc.8). CMOHTIIpoBaHa Ha Il-M880HHOM 
KaHaJie CHHXpo~OTpoHa JIIDig) AH CCCP. □Ha BKJilO'UleT: MOHHTOpHHft 
TeJieCKOll (MOHHTOp1me Ctz8~ll'.M CIM, C2M, I, 2, OXpaHHHe Ctze~ll'.M 3-?, 
Ctz8T~ aHTRCOBlla,neHHff A), MRW8HD (B ,IJ;a.HHOM 8KCll8pl!M8HT8 - 7Lf ) R 
TPlI 60KOBHX T8JI8CKOlla (TI, T2, T3). EoKoBHe T8JI8CKOIIH co,nepitaT o,nima
KOBH8 Ha6opH ,IJ;8T8KTOpoB c anepTypoff 0,5x0,5 M2 : naKeTH .npeff!lJOBWC 
CI'C.KaMep .ma, ,UK2, Jll{3; C~T~OHHH8 ctze~ CI, C2, C3; BO,Itli
HHe.noporowe tzepeHKOBCKRe Ctze~ lll, lJ2, 113 H tzepeHKOBCKH8 JIRBH8-
BH8 Cll8KTpOM8TpH cm,.CIT2, cm. )lJu[ MOHHTOpHpOBaHHH nytzlta ll'.CllOJII,8Y8T
CH JIOrll'.tzeCKM CX8Ma CIM•C2M• (I+2+ ••• +?). BaaIIMo,neffcTBHH C Mm118HDD Bl:l

.neJIHIDTCH ctzeTtzIIKoM A - CIM•C2M· (I+2+ ••• +?+A). 3anycK ycTaHOBKH npoHc
xo~T IIpl'I cpa6aTHBaHRll'. JJ.BYX ll'.8 Tpex 60KOBWC TeJIBCKOllOB B COBIIa,nemm: 
c CIIrHMOM B8all'.MO,lt8itCTBHH. Ilpl! paelotzeff HHTeHCHBHOCTH nytzita I,6•I□6 0-I 
HHT8HCHBHOC~D 8aIIyOKOB YCTaHOBKH COCTaBJISVIB.,., 5 c-I. 

JJl{ c.eyJlta T CJI8lfYXIIlll'.M UeJIHM : . 
I) H8MepeHIIe y!'JIOB BWI8Ta tzaCTIIU H8 Mmll8HH H onpe,neJieHHe TOtzKH 

B88.ll'.MO,!t8i1CTBWI; 
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2) KOppeKD,IDI aMllJIHTY.It OCTaJII,HHX .ne
TBKTOpoB; 

3) no.naBJieHHe aanycKOB YCTaHOBKII OT 
1-KBaHTOB. 

~TlIJIJI!IIlHOHHI18 Ctz8TtzlIKII ll'.CllOJII,8Y
DTCH ,ltJIH BH,lt8JI8HHH O,IJ;RHOtzHHX peJIHTlIBIICT
CKilX tzacrnu; tzepeHKOBCKll'.8 - ,ltJI8: llO,!taBJie-
HID! qx>Ha Hll'.8K08Heprll'.tzHHX tzacTIIU; Cll8KTpo
MeTpH - ,ltJIH R8MepeHIDI 8H8prl!lI 8JI8KTpOHOB 
lI ll08ll'.Tp0HOB. 

)lJu[ KOppeKUll'.ll'. aMllJIHTY.It C llOMOIIll>D 
JJl{ llpOBO~CD TpeKII H onpe.ne.JI.fDIHCD yroJI 
H TOtzlta BXO,!ta tffi.CTHUH B COOTB8TCTBYJlll!l!lff 
.neTeKTOp. 3aTeM ytzll'.THBaJIB.CD 8aBHCHMOCTD 
aMllJIRTY,ItH OT TOtzKH IIOIIa.ItaHIIH B ,lt8T8KTOp, 
a TaIOKe 8aBRCHMOCTD aMIIJilITY.ItH OT yrJia 

BXo.na. TaKHM oelpaaoM aMIIJIHTY.ItHHe pacnpe
.neJieHIIa Cy,iraJIRCD H IIpl'IBO~CD K KaJIH6-
poBO~OMY BH.DY, Kor.na .neTeKTOp 06.n:ytzaJICH 
nytzKOM 8JI8KTpoHOB (HJIR II08HTpoHOB) , Ha
npaBJI8HHHM Bero ueHTp neprreiwmyJIHpHO 
llOB8pxHOCTH. IlocJie aMIIJIHTY.ItHHX KOppeK
Uliff MOJKHO TO'lll:O y:qecn, K8.K8.H ,ltOJIH C06H
THff pe~ 0:3Il T8p.lI8TCH llpl! BB8,lt8HB'.H 
ltpHT8pll'.8B OT6opa Ha OCHOBe K8..7Ill'.6poBO'llIHX 
aMIIJIHTy;ItHHX pacnpe.neJieHHff. 

TpeKOBaH a<MieKTHBHOCTD IIaKeTa JJl{ 

Tl~ 

Cnt ., 
Cf 

-...!_ DKI 

;:.h-T -rt,H __ A, 

511,,. 

a) 

TJ 

)~

07·,~ -4 
r,: ~-m,z C1 . ., I . .," , ~ 

PHc.8 CxeMa 8KCII8pHM8HTaJII,-
HOff YCTaHOBKR: ' 

a) BR.It cdoey - rroKa
aaH TeJiecxon TI; 

6) BR.It CBepxy - IIOKa-
8aHH TeJieCKOllH T2 H 
T3. 

onpe.neJIJDIB.CD rum OTHomeHHe tzll'.CJia. Tp0KOB, Haff,lt8HHHX llplI "o@?-Jia.AH" o6-
pa60TK8 8KcnepHMeHTaJII,HOro MaTepHaJia, K tzll'.CJiy tffi.CTIIU, npome.nm;rx tzepe8 
'cooTBBTCTBYJlll!l!lff naKeT. TpeKH IIpoBO,!tHJIRCD MBTO,IJ;OM HaHMeHDnmx KBa,ItpaTOB. 

&IxlieKTHBHOCTD .ItJIH IIaKeTa JJl{ (npII H~ TpeKa B ,n:ayx IIpo!KIJ,IDIX) coc
TaBWia 9I~,.IIJll'I CKOpoCTH ctzeTa KruK,ItOff JJl{ B IIaKeTe ..., 106 c- • HeaqqieK
TlIBHOCTD,''.B ocHoBHoM, onpe,neJIHeTCH c6oHMII xo,noB npH aaIIHcH xoop.nmiaT 
TPBKa lI8'-3a qx>HOB!IX aarpy80K JJl{ (88M8THM,- tzTO yita8aHHaH BO BTOpoff 
rJiaBe BeJI:lr1IHHa 8qqleKTll'.BHOCTH 99,6% onpe,neJIHeT aqqieKTHBHOCTD 0T,IJ;8JII,HOtt 
KaMepH KaK ctzeT'IHKa). # 

MlIHIIMaJIDHOe IIpoCTpaHCTB8HHOe paccTOHHHe M8JK.DY TpeKaMll'. Ollpe,IJ;eJIH
JIOCD CJI8.n,yDllll'.M o6paaoM. B·~OM IIaKeTe JJl{ qpoBO,IJ;ll'.JICH IIpOCTpaHCTBBH
mn, TpeK no JJ.BYM npoeKIJ,IDIM. Tpeu rrpo,n:JieBaJIRc1, B o6Jiacn Mml!BHR H Ha
xo,IJ;ll'.Jioc1, MmmMaJU,Hoe IIpoCTpaHCTBBHHOe pacCTOHHHe M8JK.DY HHMH. Tait Kalt 
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i ' 

I 
I 

n:s-sa neBo-npaBOil Heonpe~MeHHocm KpHTepruIM OT6opa y~OMeTBOpstJIO B 
cpe~eM 6onee o~oro TpeKa, TO nOJiy'lMCH Ha6op MHHHM8Jll,HliX paccTommtt. 
3a Rmifl llpHHHMMOCl, HaHMeHlimee H3 HIDC. Ha pHC.9 npHBe~eHO llOJJY'ieH
HOe TaKRM o6IJ!!30M KMH6poBO'llioe pacnpe~eneHHe no Rmin (HcnMlisOB8.7!8Cl> 
pemanm rr+- + 7Li - n+ + P + ••• ) , Ha ocHoBe KOToporo onpe~eJlliJllICli 
noTepH co6uTHff osn npH BBe~emm KpHTep1rnB Ha R min • 

IlpH OT6ope co6umn 08Il npoBepstJiaci, 
_TalO!te npHH~elKHOCTl, TO'lltH B38HMO~eilcT-
BRH K MmlleHH. 3a TO'iKY B38HMO~effcTBRH 
npHHHM~c1, cepe~Ha oTpesRa R m,·n • 
.II.M npHMepa Ha pHc.IO noKasaHo pacnpe-
~MeHHe npoeRUHH TO'lltH B38HMO~effCTBRH 
Ha oc1, nytll(B.; ~o, qTo MmlleH1, xopomo 
Bll,IteMeTCH. 

NI 
1------i 

' n 
toO 

-~ 0 
(CM) 

PHc.lO Pacnpe~eneHHe npoeRUHH TO'IKH 
B38HMO~ettcTBRH Ha OCl, nytll(B.. 

0Tpe30K nOKa3llBaeT npo~OJII,Hllff 
pasMep H nonOJKeHHe MmIIeHH. 

+ ;:,'L + - reg r~s *) n+ ;-e+e+ e e;, 

2t0, 

N 

100 

160 

120 

80 

to~ I I 

0 10 zo 
JO Rm1n, "" 

PHc.9 Ka.im6poBO'lliOe pacnpe
~MeHHe no Rmin. ' 

\ 

3a BpeMH 8KCn03:i;nmt 8KC
nepHMeHT~HOfl ycTaHOBKH 6~o 
Ha6paHO ~ 300000 sanycKOB; 
H3 HlDC 6~0 Bll,ItMeHO ~ 140 
co6uTmt peamnm 08Il Ha H;Itpe 
?L. . 

I : 

r~e 7Be* - smpo 6epHJJJIWI B B036~eHHOM COCTOHHlm (paspemeHHe ycTaHOB
KH He~ocTaTO'lliO ,D;1IJl pas~eneHHH OCHOBHOrO H B036Y'l!UteHHllX COCTOHHHfl). 
eel!eHHe npo:a;ecca 08Il, KOTOpoe perHCTpHpye/CH ycTaHOBKOil c noporaMH B 
cneKTpoMeTpax ?O MaB H B TMecHOM yrne Sl = O,I9? cp2, nOJJY'iMOCl> paB

HllM; 

6 = (2,6 ± 0,6) 0 lcr33 cM2 
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OCHOBHh!E PE3YJI1TAW: 

, I. · IlojiyqeHo ~oKasaTem,cTBO ·cTpHMepiioH llpllpo~ HOBoro - · 11 CIIJII,HO
TO'llIOro" - peJKHMa pa60Tll npoBdno'llioif KaMepu". 

'2. C~enaH BUBo~o TOM, qTo· B ocHoBe pa6oTll pas.mrnrux npoBonotIHIDC 
KaMep. B. pemlax 6om,niHx 'CRI'HaJIOB ne~T e~utt qii3ll'IElC:ianf MeXaHH3M. -
caMoracmndcH cTpHMeJ)Hllil · (ere) paspsm. · .. ' · • t • 

3. Hccne~OBaHll Me;Dyl(lllHe xapaKTepHCT:IIBH n: CBOilCTBa ere peJKHMa: 
aMnnHTY~e cneKTpll n: sapsmoBUe X8paKTepn:CTHKH, HallpaMeHHOCTl, CTpn:
Mepa, qyBCTBRTeJII,HOCTl, K neplJRqHOfl HOHH3imiru, MHHHHe Ha pelK!IM ~aMe
HHH pa6oqero.rasa n: reoMeTpn:qecKHX napaMeTpoB KaMepu. 

4. IlOJJY'ieHO 06'.bHCHeHn:e HeKOTOpllX 38KOHOMepHOCTeil ere paspsma: 
H~e CKa~OB B aMllnHTJ~Ofl xapaKTepn:CTHKe o6~HC?JISTCH MHO~eCTBeH
HllM o.6pasoBaHHeM CTpn:MepciB, nepexo~ Me~ pasHllMH pelKIIMaMH pa6oru 
npOBMO'lliOil KaMepu o6~HCHRlOTCH ~ei1cTBHeM KOpOTKonpo6e~oro ym,Tpaqin:o
neTOBOro n:snyqeHHH naBHHu. 

5. eos~aHa CHCTeMa H3 I8 IIO.llyMeTpOBilX ~ettqioBUX KaMep Ha 864 RB.
Hana c~eMa n:mpopMimiru, pa6oTaianruc B ere peiKKMe. 

6. Hccne~OB8Hll xapaKTepHCTHKH CHCTeMll ere ,lll{,H IIOK83aHO, qTo ere 
pelKHM H OC06eHHOCTH ~aHHOi1 reoMeTpHH ,UK IIOSBOJlRJOT no~Tl, CT~apT
HylO KOOp~aTHyJO TO'lliOCTl, ..., (0,l-0,2) MM. 

7. 06ecJieqeHa pa6oTa CHCTeMll ere ,Ill{ B 8KCIIepn:MeHT8X Ha ycKOpHTe
MX J1ffi10Hffi1 H JIIDI<b AH eeeP, npHBe,Il;l!llDC K o6Ha~eHII!O rrpouecca o6paT-
Horo aneKTpopo~7HHH nHOHa Ha H;Itpe 7Li . · 

MaTepHMU ~ccepTimiru ony6nHKOB8Hll B pa6oTax: 

I. Alekseev G.D., Khazins D.M. and Kruglov V.V. Self-Quenching 
Streamer Discharge in a Wire Chamber. Lett. Nuovo Cim., 1979, 
v.25, No.5, p.157. 

, 2. AneKceeB r • .n., Ka.mnnma H.A., KapnyxHH B.B., KpyrnoB B.B., 
XasHHc--.n.M. OcHOBHlle xapaKTepHCTHKH caMoraosimerocH CTpHMePHoro pas
pH;Ita,B'IIpOBOJIO'lliOil KaMepe. IlpenpmtT 0Hffi1, 13-80-44?, .lcy'6Ha, I980. 

3. AneKceeB r • .n., Xa3HHC .n.M. Bnwnme TOJlllll:lHll aHo~ofl llpoBOJIOKH H 
~SBneHHH pa6oqero rasa Ha xapaKTepHCTHKH caMoraCJlllleroCH cTpm.1epHo
ro peDMa pa60Tll llpOBOJIO'lliOfl KaMepu. Irl'8, 1982, Ji 2, c.33. 

4. AneKceeB r . .n., KpyrnoB B.B., XasHHc .n.M. eaMoraCRllttificH CTpHMepHUtt 
(ere) pa3pH;It B llpOBMO'lliOfl KaMepe. 8tWI, T.13, BWI.3, o.?03. 

5. AneKceeB r .,n., KanHHHHa H.A., KpyrnoB B.B., XasHHc ,n.M. Ilponopmto
HaJll,HM IWM8pll1;C, lll8I'OM'' CHl'HaJII,Hl:lx' IIpoBOnOK IO:MM. Irl'8, 19?8, .ti 4, 
o.5I. . . .. , .,:,, . 
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6. AJreitceeB r .,u •• r8HH'!eB B.H. • rop'!aitOB o .E., Ka.7mmma H.A., Kapny
xmi: B.B. I KpyrJIOB B.B.. Kymi;o:s A.B. • .liy'iaH Ji •• Xasmrc ,U.M. 
C:ra:cTeMa nO.nyMeTpo:mnc m,eff<I>o:mnc KaMep, pa60TaxJ!tlDC B caMoracsmteMcR: . 
cTpHMepHOM pe>mMe. Coo611!eHHe orurn:, PI3-8I~762, Jl¥6Ha, I98I. 

7. AJreitceeB r • .u •• Ka.7mmma H.A., Xas:ra:HC ,U.M. XapaKT8PJi!CTJi!KK IlOJIYM8T
poBHX ,Iij)8ffWC)BHX KaMep, pa60TaxJ!tlDC B CaMOracsmteMCSi CTpm,18pHOM pe
DM8. Co0611!8HH8 orurn:, PI3-82-42, Jl¥6Ha, I982. 

PyKOimCb IlOCTynwta B llS'AaTeJI1,Crurli. OT'AeJI 
3 'A8ita6pR: I982 ro'Aa. 
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