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Pa6oTa BUDOJIHeHa B ]Ia6opa'l'OpHH HAepmix npo6JieM 06~e;zI.HH8HHOro 
HHCTHTyTa HAepHl,IX HCC.1I8)lOBaHll:A. 

0qiHIUf8JII,HH8 ODDOH8HTU: 

AORTOP ~8HKO-MaTeMaTHqec.KHX HayK, npoqieccop 
AORTOP qiH8KKO-Mai'eMa'l'HqecKHX HayK,.npoqieccop 
AOR'l'Op qiH8HKO-MaTeMai'HqeCRHX HayK, npoqieCCOp 

T .JI ~CATW.H.H, 
Ii.A .l{OJlI'OillE.HH, 
A :A :TfillK.HH. 

Bemi~ee HayqHO-HCCH8AOBai'eJII,CR08 yqpesAeHRe: liHCi'H'l'YT qiH8HRH 
BUCOR.IIX aHeprHff (r~CepnyxoB). 

ABTopeqiepar paaocnaH " n 1985 r. 

8aJD,HTa ;zI.HCCepTal\}'IH COC'l'OHi'C.fI " · " ----- 1985 zi~ 
:a · qacoB Ha aaceAaHHH cneW{SJIHaHpoBaHHoro CoBeTa 1l-D47.0I .03. 
DPH Jia6opa'l'OPJ.ffl .lfA8PHflX npo6.1IeM 06~e;zurneHHOro HHCTHi'y'l'a HA8PH!,IJC. 
HCC.1!8AOBaHHA, r.;ny6Ha. 

C ]lilCCepTaittteA MOXH0.08H8.BOMH'l'C.lf B 6H6JIHOTexe 06~e;zI.HHeHHOro 
HllCi'HTyTa HA8PllliX HCCJI8A0138.lll'IA. 

hemi1 cexperap:r, . 
cnel\}'laJIJl8HpoBaHHOrO CoBeTa 

AOXTop1>•a•xo-1o1are1o1arHqecnx Hayx 
DJ.:BATYCOB 
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OHilAH XAPAKTEP.HaI'HKA · PAEOW: . . 

' . . ' :· . . < . > • . ., 
' AKTymuocn npo6,rew •. ·. IlpoBOJio,nme raaopasPJWIHe ~eTeKTOpll · 

. Osrpaml H npo~O.mtaDT BrpaT1> 60JII,myD pOJil> B ~epHofl ql:mlmte , qi:aamte 
. SJI8M8BTapmcc 1JaCTm:t H '. CM8lmHX C Hm.m 06JiacTSIX Bay-RH H 'iexmm:e:. no'... 
cTommoe paaBJl'fJleaTol M8TOJ.tKRH paclllll:p.ireT noaMOiitHocT:e: (pilal'NecROro 

. '8KcnepmaeHTa • .Itruman- ,ItHccepTarnIH ll0CB.81118Ha 003~8.Hm:> HOBOro _roracca / •. 
raaopaapa;r:cHWc np:e:6opon'.:: CaMorac.amHMCHCTp~epmtM (ere) ~8T8KTOJ:)8M. 

• , Alt-ryaJIJ,BocT1>' aTOI npo6JieM!i ncmTBeps,itaeroH TBM; 11i'o aa ROpoTitoe npe
. wt 'ixoCJie nomeRWJ nepBHX ny6JIHR81uii Ilo 'crc-peDMY padom npooo.1Io11-
HSi ~e'l'EimOpoB, OH IlOJIY'lM nmpoxoe ptlCIIpoo'l'paH8HH8 B npaRmte ~HaH:. 

.,, ' ' ·- ·. , ' . . ' ' 

/ 1J8?1(0r0 3RCil81m,MEiHTa. 

' 1Ie~BOBa1!8JI!,HOi IJ8JI1>JO pa6ooi,i'6~o coa~amte 6om,mmc IIPOBOJIO'IHWC 
\ KSM8p. ;o;1IJI. H:CCJIEl~O:aamtil no . qi:e:amte · peJIJITHBJ!CTCRHX. ll03HTp0HR6B: · · 0,JJ.Ha- ,. ' • 
. RO M8T0~6CIGl8 HCC.7lB~OBaHRff npHB8.1IH Hae K noH1!MaHHIO Toro, 1JTO cy-

1I18C'l'BY8'1'1llp:mmmIH8.1Il,HO HOBI:lff, npaK~zqecKH B8l!Hlli pePM pa6om ripO.:.,, 1 

. . . BOJIO'lffllll ~8T8KTO]?OB •'. 0TCI>~a . HOBM ~em, .. - . HayqeHHe 8'l'Oro pem. . 

Harmag HOiiHaHa H ll)?¥'l'Rtl8CRMgetmOCT:&. )lo Hll'l~ HamHX HC-;
CJIS~OBamt! CI'C-pellHM li!3B8CT8H 1 ite 61:lJI. B Jill'l'epaType cy111ec'l'BOBaJ.IH. 
TOJir.RO paapoasemme . cooCSu(effilli o Ha6JIJD~emm · B H8ROTOpllX' c.nyqasx 
'aHOMaJJl,HO 6om,mmc ·cm'Ba.JIOB . B. nponoprtHOHaJil,BliX ~8'l'BK'l'Opax. IlepB08 .• '. 
CHCT8MaTl'NeCK08 1JicCJI8,ItOBaHH8 pePMa 60JII,!IIHX CHI'HMOB 6wro,mmo5meHo· 
B 1975 ro,ey'rpynnol l.lliapnaKa~). O~RO . OlllH60'-!HBJl.lmT8pnpeTanM 
8'l'Oro peUMa (OH. 6wr 'Baa BBB IU383Bl'8i!r8poBCltl!M) JI SEUIBlleHHBJJ Ha no- . 

., . , ..• : ' . . . ;· . ' ~, ,_ . . , •. '· • .,- , ; • , . . , ,, I , 

PH,ltOK BeJiil1UWH o~eHRS. aarpyaotmol CIIOC06HOC'l'H ,IJ;8T8KTOpa .H 8'l'OM pe- . 
· .. UMe :iacTim.rur.na aBTOpoB , CRopee onaca'l'l>CH peum 60Jil,llll'IX Cm'HaJ!OB, 

. . . .~ . . ,. ,-· ' ' \ . '., ,• ,, ' . '. 

118M peROM8H,IJ;OBa'l'1> ero WI.SI ncnOJI1>30BamuI. ·:.' 
B ~CloTax, COCTail.7.UIKIIIRX ·._ OCHOBY .iirurnott ,IJ;Rccepmn:m, · 6WIH noia-

aruru B!ICORHe 8RCIIJ!j'aTatnIOHlll,18 Ra'l8CTBa HOBOro·cmHOTO'lHOrO peDMB. 
H nnepBlle YRaaaHo '· Ha Ilp;mIU'lIIlmJieyJJ HOBffl3HY aToro peimMa.~ IIo.ey11eHo 

:nepooe H_HC1l8pmlB8Jlil88. ~ORaaaTeJI&CTBO CTpi!Mepsol llPHl>O;ztl:l HOBO:ro' pa:.,. 
LDMa.; IlpoBe~eHH nmpODEI lICCJie.iio:eruma: crC.:peDMS~ ,ll;OK8.38Ha BOSMOllt-
: HOC'll, pa6om. CI'C-:-~ep, B HHTSHCHBRSX pa,IUUUn!OHmD( now~ .·· .• 

•• ._ • I • ·• • • • ' ,. •-; • ~ > • 

•.KI),· . . . . . ·• .· .· . . . . . . . .... ,. 
·• -. Brehin S. et,al.Nucl.Instr.and Meth.,·1975, .12J,·p. 225. . , . ~r . - ~ --~ . . . . 

, . . . ' . 

c-:-:~:~-::-.~:z:f:- ,.. 
t. ,(hi!•'-'-'.•:'"'- ,-'.L!-.·.'.•l .v.,lCT. UTyT '· 

,-•-~ ~.~r;:~ .:!(,t-r. fi;/J~nOBlUI~ -,. 



B . .ItllCCeprarzym: pa.spa6oTrum M8'1'0.I(HK8 pac'Ie'l'a, HOBH6 KOHCTPYKTml
mze npmmiuru H T6XHOJIOI'H.li C03,lt8.1JIDI 60JII,llIHX np0BOJI01IliHx: · !tSMep C Ma,:;. 

, JruM KOJIK"I6C'l'BOM .. Bffilt6CTBa Ha lIY'ffl. tiacTun., Ha' 8'l'Oa. OCHOBe C03'Aaml 
'. nepBNO B r.mpe ·.Jieiic'l'Bymti[6 ~RaMepLI H nocipoelll:l xpymieiiIIm:e B CCCP 
· mieuqJCmse RaMeps, pa60TallltHe · B aioM peDMe. · · · · 

"' ·, . ' 
. -Anpo6ap.rur pa6om. HcCJie,u;oBaHIDi,' lIPHBS.rtemme B~CcepTrunm, 6H-

. · JIR MHOrOKpaTHO lIOBTOp8Hll.· H lIO.I(TB8pl!Q:teHll · B .na6opaTOpi'lflX. KP,YllHSllm!.rx: 
qiasH'l'.ecKri: ~eHTpoB sa py6e:iitoM H B CX:CP. . ·. · ' · · \ 

_Pa60Tocnoco6aocT1>·mieffciioBHX.CI'C-ItaMep~-0Imca.HHHX :a . .ItllccepTaium, 
lIO,ItTB8Pl!Q:ta8TCJ'r 8:KcnepHMeHTa.Jll,H!OOl pesyJI&Ta'l'8MI'[, no~emmMR C mt 

\10Molll1>D. HMeHHo, lo6aapYJ!te~ pe~ nm pacna.n;a Il0-Mea'oHa c .06~0Bl3:-
. HHeMaTOMa 'Il03HTpOHHH,. O'fHOCHTBJII,HM BeposrTHOCTI, KO'l'Oporo COC'faBJIJI-. 
eT I, 7 • ro-::t' Ocj'UlecTBJieHo ira.6JIIO.rteHHe' R .rcc.1re,u;ome o6paTHoro aJie-:-

"' >' ' . ' .. ' 

K'l'pOpo~EiHM ImOHOB Ha ~~ yrJiepop;a.R Jm'l'Wl\: .. , , 
. : • Pa6om, oome.mmre B ,ItllccepT~, -,u;6RJiaJJ;llB8.JIRc1> 'Ha Hay'l'.Hllx ceMR'.".' ., 
. Hapax Jia6opa,Topo J:tttepmix npo6JieM QIDM,, na m Mex,u;yHapo,u;aoia coBellla~· 
mm i:ro npoIIO~OHaJil,HliM R .iu>eiijioBUM KaM6paM (.H.y6rui, !978 r.), Ha ' 

ceocnsrx' oineJiemm JJ;J.tepHoi!: _ ipH3m AH CCCP . (Mofawa, · !978. R !980 rr ~); 
••' ., ·' ' ," • . •· ' . .', . 1... ., . . • . . 

···Ha , KOHqiepe~ no • npoBOJIO'lfflHM RaMepaM . (BeHa, •. !980 · r.) , · · npe,u;ciaBJieHH 
. •Ha P0'18CT8pC:tm8' KOliqiepemnm (Ilapu, !9.82, r. R Jieariuur, !984 r.). . 

' ', ' . - ,-. ' . , • ··• ' ' ,,,,.. '~ ., ' ••. 1· \ 

Ily6JmRaIJD~ P_esynTB:~, BOW8,ItDIH8 B ,ItllCC8pTSl{;m, ony6rno:aa.mi 
·B. IS pa6~Tax... .. 

1 · . ' . . ,, . ,,: ~ ,,. ·. ·.•;,· ·• .:', :· \ .. -· . . -· J \ 

. . CTpYKTYpa pcoep'l'amm • .uzcoep'l'~ COC'l'OR'l' lI3 BB8,It8IDIH, 7 rJJaB .. 
'/ ,)_ . ' , ' . ·. . ; ,, . ' ·, 

H. SaKJIJJ'IJ'.8HM; OHa. co.n:epDT I67 C'l'pamm;, BIOil)tJM 58_ PHCymtOB, 4 Ta6-
:- JI! 6H6JIRorPa@!'IJ'.ecKd:cmrcott Ha II5 Ham.ieiioBrumA. · 

. • ·• ·• . \ • .: •. '. ' .. •1 /, • . . . 

. . CO.l(&PIAIDIE p AEO'IU • . .. 
.. ·:. ' ' • ... · .. , : .. ; .·· . . . .- .. ', . .', . ,;. ·/ :: . . . '. ,, . 
,· :Bo BBep;emm .n:aeTOJi 061!lM :xapaK'1'8PRCTJl!Ra pa6oTH Ji{ 8H8Jm3Jq)Y8TCJ'r 

· fl . . . , • , · ' ~ , '. · · . , . , " '. ,, ~ . , . . , -

M8C'l'O CfC;.,ne'l'eKTOp013 cp~ .rtPY1'll rasopaspswn,cc .rte;reKTOpoB ~C?n· · 
' CYDl~CTBY8'? orpoMH08 .· moroo6pasH8 ·. raso~pJWWX, . ,It8T6KTOpoB •. cii2 
,' JIH'3'.aJll!HXcsr rio IIP~ .n:eiiO'l'BWI, . ROHC'l'PymnnI H Ha3Hll'IJ'.8Hlm~ C TO'IJ'.lGt . 

. spemu.r M8xamI3Ma l'a30BOI'O yc~eIDJJi .omt,MOrYT 6sn, pa3,It8Jl8HH ·Ha·_.H8-. 
60.m:,moe ROJIR'IBC'l'BO ltJlBCCOB (p:uc .I) . ' . ' .. 

•·.~:··_: ,.-._ .' ~ .. ·:· __ •:_ ::-, '·-~-\ - . '• 

I) Homgam,:omme .n:eTeKTOIS, B KOTopwc rasoooro yo:wxemta:He 
< C ' • ' - ', ~ .-. .. • • ' - • - , I.'' " - ., . 

IIP0KCX0.Itft.. . , '.• . ' ... , .. , ,. · ·· · 

. ./ '2) 9.1teitTP9JIIJMHH8C[(8H~8 .n:e'l'~~fopH; li ·ItoT~PJ:OC --~ep~-e 8Jl6K:- . 
._TpOHI,1,· o6paaoBaBlllReOJJ .B · pesyJIJ,Ta'l'e ·Jl!omisattim rasa aneprrmoa. •sa,PJI-: · 
zemioa 'UlCTKI:(6i1 ~, pasrow:imcJI B: 8Jl8K'l'pll'i8CROM nOJie .n:o TaROii °CT8II8HB, , 

- • . • • ' -· ' • ' -- - - ; • • ' , , • ~ " - ', '"-, -~ < 
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'ITO woroKpamo Bos6~8DT aToM!i rasa. Ta.KHM o6paa0fli npoRcxo,u;R'l' y011-
. . JI8mt8 . CB8TOBoa · BCIIHmRH OT . 'IacTm:{fi. ' . 

1 
, . 

3) IlponopmtoHam,HI,Ie ·,u;e-reR'l'OpH, B• '1t0Topwc 8JIBRTpR13'.ecROe IIOJie . 
. p;oc-ra-ro'l'.Ho ne.mmo, 'IT06H 06pasommrumc1, '. aJIBKTpomme · JiaBHH!l · aa c'IJ'.eT 
:HOHR3- 8JI8R'l'pOHHHM y,u;apoM. ' ' ' . ' ' , 

' 4) reilrepoB.cKHa. _.Iie~eitTops, B xo-r,opNx SJfeKTpoBHan: ~HHa 6.naro-
p;apsr qioTOHHOMj" M8xamt3Mj" BL13Wla8'1' pa3BRTK8 paspJ:ttta B,ItOJII, aHO,u;HOA , . 

. npoBOJIOKH. ; . . . . . ·.~ ' ' ' .. 

5} HcKpOBl.le R C'l'pi!MBpmI~ .I(8T8KTOpl,l, B KOTOpb!X IIOJI8 B 06'I>BM8:· 
'l'aK Be.imxo, '!:1'1'0 8JI8K'l'pomrae . JiaBmm, • H8 ,I(OCTRI'HyB aao,u;a, npernpamai>Tcsr 
B cTpEMepbl, · KO'l'O,Plie JIK6o · .n:o6i-l'!I'8ll'l' aJieKTpo,u;on ( KcKpoBHe ':neTeKTOpLI), 
n6o . o6pl,IB8ll'l'ca sa · c'l'.eT 'pesROro . cwrru HanpmteHM· ( C'l'pm,!8pHrur · KaMa.:.. 

. ·• :\ . ' ! • 

pa) •.. 

.I(aHHEUJ · ,ItHcoep'l'amlJi' IIOCBJmt8Ha HOBOMY RJiaccy . IIpH6opoB . - 6aMoracH
up!M~J'r cTp1™epm,tM ,u;eoreKTOPaM~ B amx:' .n:eTeKoropax . aJIBKTPOHHM · JlaBHHa, 
o6paaynqaaca B6Jm3ll! aao,u;a61!_npOBOJIOKH OT IiepBJI'l'.HOr08JI8KTpoHa, npe
o6paaye'l'CJI B KaTO,I(OHallpailJieHH!lit C'l'pHMep· •. IlpR13'.8M ero pa3BHTH8 He " . 
3aB~pm88'l'CH KCKpoB!iM npo6oeM,a C8MOII.l)OR3BOJI&HO. npeKprunaeTCJ'r,B8CJ,-
Ma C'l'a6mmiM 06pa.30M. . , , . : ' . . . ' :·'·. ~ · \•. . - . . . 

C0'3'.8'l'aHH8 60.m.moii0.MIIJm'l'Y.JJ;ll ri~HMa iBblCOKOii sarpyao:.riion cno:.. 
'co6HOCTH, B03MOEJOCTJ, pa6o'l'll C 'l'OJICTOi! aao,u;aott 'np6BOJIOKOi1, CTa6m-
HOC'l'L :H neKoTopa:e miyrne ·cBoffcTBa CrC-peimMa ,u;eJI8llT ero npm3JieKa~ · 

' .. ,,, •• ' • ' - ' • ' J ' 

T8JII,Hb!M ~-llpaKTlitJSCKoro HC~OJII,30IJalllL<r. 
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Pl!c.I/ lfJIJmCTpaI.UIJi OCHOBHBX MBXSHK3MOB :paspscia 
B ~poBOJI0'1HllX .zteTBKTopax' (B KOTopwc ockoBH!le 

.·: npocieccH 'raaoBoro. paapJ:t!t8 IIPOHCX(),u;JlT B OYJ118CTB8HHO 
' HBO.ztHOJlO.ztHOM IIOJie aao;ri;Hoa npoBOiroRH); · 

: 3 " \. 
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'~'. 

< t 

. B II8J)BOii I'Jifil!El . OimCllBallTOJI·ncciJ:e;nomu:irur, rrpirae,IOlll!e K 06Hapyze-
'mm HOBOro pemma. pa60Tli IIpOBOJIOtJ:HHX JJ,8T8KTOpoB H K Bl1l'ICH9Hm> Mexa- '. 
ID13Ma. rasonoro pasp;ma, OTBe'?cTBeHHoro sa a TOT peJm¥. · / 

. ' ' .. Hama . pa6oTa B 8TOM HaIIpa:BJI8HIDI H8.'iaJiaCI, nocJie. ny6Jil!K8It0l{ 
CTanr1) • B ·. KO To po ii. yTBepamairoci; t!TO B KB.Mepax . C. TOJICTOft anoinoii 
IIPOBOJIOKOll:\mllteT 6UTI. . OCYll!8CTBJI8H. KBasm:eitreponcKd. peDM. pa6o'l'll.- : 

. 3TOT<pem KaSaJICJI B8CI,Ma. np:imJI8KaT8.III,HllM ',ltJIJI 60.m,mnx KaMep, XOTJI '. 
R He.· :see ero :xapaKTepHCTIDG!: Hae ycrpamirum. He,ii;ocTaTO'lllO BUCOKO:i . 
6wra '38I'pY30tJHaJI .. CllOC06HOCTI,

0 

H Otzem. Y3Km.t <5HJI ,ItHaIIB,30H pa60M f 

· Hanpmtemul KaM8~~ Mu npmwn,:c:r, 38. HCCJie.rtC>BaHlIJI 8T0~8DMa. l! JI.~ 
. BQm,Ho Jier1to: y;naJIOCI, Ha6JID,ItaT:& JmJieIDie, OimCaHHoe· B . , a BM8HHO~ . 

,': ; ~, ,. - • ,- \ • .. • ~ ' ., •. • • • • • u ', ' ' - ' •• ' ~ - • < , . ·' ;' 

/npa noB1,1Wemm Hanp.im;eHHJI 1ia. RaMepe Ha SKpaHe oc~orpaipa Hap,B,lzy" c. 
· m.myJII>cm.m, xapa,K-repmam ·.ItJIJI• nponopnaoHaJIJ,Horo ' peDMa, noJimIJIHCL . ~ ·• 

nyJII>cu c aMllJIHTYJJ.Oii, Ha nopSIJI,01t 6oJiee BUco1t0il:, HM8l!lllK8 MaJzyD wm
'reJII>nocn, He6oJII>moii aMIIJmTYJI.Hllii: paa6poc i Tpeyrom,eyD ~Pl<\Y; ( cia,;; : 

. Ma 8JI81tTp0JJ,OB KaM~pll, · KOTOpaH HCllQm,SOBMaCI> 3JJ,8CI, l! IIOtJTH' BO BC8X 
· OCTa.lll,HllX pa6oTax JJ.aHHOit' ,ItHCC8pTainm, .. npl!!Be;neHa Ha pnc.;2) • 1 

.. ✓ 
. . . . ..•. , .·.-~! s/,. ·: •·.· ., .. , .. • .· .. . . • 

f 
· ~ ~; · 7·· •• • ~ ~ • • • ·> K~ , / . P:e:c .2. Cxem BJieltTpo,D;OB ltEIM8'"". 

~ . . SR ' .. .. . . . . . '. . . . . 
. "' '· '. -~ . • nn .. ! ; . pH~ AII_;aHOJI,HSJJ, 'KII-KaTOJI,Hru{ IIJIOC~ / ,, 

>~ •~ . , .. · : . . KOCT:e:. /., .==8 MM, "' =IO MM, 

.· . ':-. •. ~;:. ~ .• ; ... Kn, . J;=2 MM, of=0,05 MM,. c{-=O,I MM. 
·:•.~·.· .. , .. :,·• ./.' ·· .. 

' i •,• 0 O l , • , '; , \. • ',_ • ••< . '< • ,,, ' 

0JI,HaKO nepBWJ IIOIIllTRa . onpe)t8JIHTI, sarpyso"llJYl) CIIOC06HOOTI, RaMe- .. 
· pa. B pelltHM8. 60.JIJ,IIIKX' Clll'Ha.JIOB OKaaaJia.c:r, H8Y,14atIHOtt. IlpIDnma COCTOm:m B , 
· TOM/tiTO lla;D;8HH8 ~8ltTl!lBHOCT~ llpl!I YB8JIK'I8!llm sarpysim KaM8pll BH3H_:, , 

Ba8TCH. :itaK · 6JIOKHpoBKOii y,mcTKa npoBOJIORJII, Ha KOTOpott, llp0H30Dl8JI pas-; 
PJm, iait R o6utKM o6'l>eMHBM saPSIJI.OM,.Hrutan.1.mB8DllHMCJI B KaMepe. JvrJI · · 

, pas~~emur :iT:e:x .IUl1X s~eltTOB, 6HJIO mmo~eHO . cne~oe l!CCJI8,D;OBa-
' '•· ~e' .:Ha.pxc.3 'IIOKaSaHO BJDIJllme pB,ItHBI1}!!0HHOfi sarpya:im H8, C'IJ8THll8 

. '.' :xaJX3.KT8pl!CTmm RaMepH., . . .. 
,~, t .• :1 . :· 'e. ~oi · ... r;,P",.--~<--

i 1/ / +"'';'_,, • ,,.,< ' 1/, . ·..• ,,,. 
' . ~ ., . '•', • - a.a f 1/1 __ ·/. :.•· .• ::1r~J10•eio:..: 

50( / 1/ 0/- ·. ' !:J~;f .. 
. ·/ .. . . ~=ijz 

.4_2,·4_4 4.6, 
. U,•B 

. ~-

I 

• •:, > 

PRC .3 • CeMeft~TBO . CtI8'1'HHX ~..:, . 

: 'paltT8p:e:cm J:WI pa3mHCJi IIJIO'l'
•. ; . ROOTH .P8,JtHaD;nOHHOi' sarpyaq npi 
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Ha6opll- no;no6rmx 1tp:immc 6wm: IIOJIYtJeHll ·. np:e: . pasHWC noporax, per:e:c-rpa-
~. OHR xopomo on:e:cllBaDTcst pac'ieTBMPI, ;rm-r:r:mamim,m BJIMHHe o6'I>eM7 
Horo sapjma. B RaMepe. Hs pi!:c.3 • CJieJI,yeT, tr?O BJ.ll!JlHHe o6·'I>~MHoro sa

.. pf.Ota MOlltHO YCTpaHHTD, 8~ no:smm-rr, HanpmteHHe lll!Tamtll Ka.Mepll. Ho, . 
.ItJIJI a'-roro Hyga:o ·. HM8T:&' JJ.OCTa.To'IIHo mnpoROe :w:ra.To ctzeTHoii :xapaKTe pmi-

, Tmm. Mu IIOllllTSJmCI, piCmHpHT:& pa60tzyXl o6JiaCTl, KaMepll sa ctzeT Jrl:3M8-
H8Hl!JI rasOBOfi CM8CR. H. OKaSaJIOCI,, t!TO nmpHHa IIJlaTO. 13 peme 6oJir.inmc . 
CHI'HaJIOB nom mmeiiHo 38.BKCJ,!f OT ltOJ!HtJ0CTBa M8T:wra.J!JI B rasoBOH' 

•.· CM8CK. Pesym.TaTU. HCCJI8.ItO:srumti Cl!.lll,HOTOlll!Oro peDMB!'~~ .. 0 ll0l3ll!U8HHO! 
R0~8HT~8H ~8Tlt1.!MJ:I (:e:cnOJir.sOBaJiaCI, CMec:r,aproHa, M8TaHa Vl
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PHc~5. 3~Jiom.roc-ri, 
cpe,D;Heii.8MIIJIHTY.ItH·cHI'HBJraoT 

· HanpsmeimJI'IIHTaHHJI RaMepll·.' ·· · 
VV.'"". .lt011/I: CMI>HOTOtJHUX HM-

, ',. IIYJII,COB. 
•• ' . . -. • ' ,· ' . ': .• ) ; • '" \' :·, , - ' ~ '. .'' ,'7 ;. ., 

,Ha pac.4 ·noKaSaHH ,P8CllP8JJ.8JI8Hl!JI 8Mll.1IHTYJI. BMIIyJir.COB B TOI . 

oCSJmcn ita.tqlJIZemul mrrSHHH RaMepa~ r.Ite <>.ItHOBpeMeHHo Ha.6Jm.D;Elll'l'OH .1tB8 ': 
CO!)Ta BMIIyJGCOB. 0,J:tHH. HS mJX npmui,n;JI8DT lll)0Il:OplUOH8JlI,HQMY PSD!MY, . ·• 
BTOpofl: - Clt1Il,HOT01DIOMy. Ilo M8pe YBeJIHtJ8HHJI Harrp.RZ8HI!IJi BC8 60JIJ,lll8JI ' 
:qaCTI, BMIIyJir.COB nepexo,ItHT B llpanyD tzacTi. OIISKTpa, · llOKa BC

08 · 100% me 
Hf;! ORazyTCJI B CMI>HO'l'O'IJHOM .peDMe (pHc:5). JvnrreJir.HOCTI, m.myJII>oa'·l3 
8TOM peme ~ 40 ·Ho· Ha llOJJ;YBYCOT& H: H8 M8RS:8TCH C ,POCTOM mmpsmew 
Ha ae pa. JlmiTmliocu q\pOHTa c::' IO ' HO. . ..• ' . : ·.. . . 

. Ha pHo.6 IIO:KB.38.HH O'IJ8THH6 xapax-rep!IICT:im:H B CmHOTO'IJHOM' peme.': 
BifJI,Ho·; 'q'?O RaMepa mieeT · mnp0Icy1> ·· pa6o-qyi, o6JJacri no lmlipaemm, ·. KOTo-' · 

. ·-- - . . . . . ., ' 
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·past orparurtmBaeTca cBepxy pocTOM ypom!Jl myMOB JI! HCRpoBHMH npo6o.m.m 
· (IIpR U~·'.5 ru3). ·, .·.• . , • . . . . , . . , . . , 

<SarpysO'l'.HM CIIOC06HOCTJ, lt8M6pli OIIpe]t8JIHJiaOJ, .IIO.CIDmSIDm 344l8R~. 
THBBOOTH•B o6JiaCTJII IIJiaTO C'l8THOii xapait-repia:cTIDG! npH' Yl3emrcremm 3a ,-

• ,.. . , . , .· I' I. • 

1;'PY3ItH, • fi' -tmC'l'HnaMJII ( Rpllllli_e £' R . ~ .. ) • H3M8P8HR!i, BllIIOJlHemme. IIPH 
pa3HOH nm:pime ROJimaTOpa, orpamromaiaqero 06.ny,iaeMHli yqaCTOR a.HO.n;

' Hoit npo.BOJIOIW, J11 _npi! pasHoii HHTeHCIU3HOCTli1 noToRa / ·:-11acT~, 
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• noRaSrum, 'lTO npoc'leTH sm.nsmrca q1y111anirett MOTHOCTJll noToia qacnm H 

IIPJll MamlX sarpy3lt8X OIIHCHBallTC~ ~PMYJIOit: al:=~; /la· , r.n;e (!,t:
na,nelllle a@leRTHBHOCTH Ha yqacTKe CRrnaJil,HOH . npOBOJIOltK WlllliOli . ~ • 
• Ji - traCJIO. 'lSCTHn; npli!XO,IVmlHXCH HB. 8TOT, yqacTOR 3a: 8,Itl!HJllizy' BJ)8M8HH. 

' . . . . . '.. . ' ' . . . \ . . . . . . ·.• . . ' ' ' 
Koaq$lln'leHT ' ;t', ~eeT ([)8.8M8,PHOCT!, npo:H3B8.D;8HHH Bp8M8HH Ha .IVIIDIY , :R ', 
MOlltST 6HTI> ~TepnpeT:RpOBaH,KaK "MepTBrut soaa" Ha aao~oit npoBoJI01te, 
KOTOPYIO cos.itaeT o.n;RH,. RMIIYm,c. Be;mtJIDia MepTBott soHH oK83aJiac1, B Ha:.. 
meM c;zy-gae. ,.e~3~ ~C•CMr itTo, Ha nop~OR B8.IDNliHH M8IU,lll8 

1

_orteHKB,KO-. 
TOpYJO MOlltHO IIOJIY'fflTJ, H33£1 ' (f'-"'300 MKC• CM).. '· . . , , '• . ' . . 

. ·. ·. .·. . ' / .. . . . ' . .. . . . •, 

Hs Rprnoil g BR,ll;l!O 1 /'lTO C pOCTOM Hanpmt8HHH IIRTaHJllJI B 06JiaCTJll; 
. IIJiaTO ::iarpy~O'lHM ,cnoco6HOCTJ, H8 yxy,nmaeTCJI, He~MOTPH Ha ,ItOB~JIJ,JIO \ 

pesKHtt pocT · aMIIJIHTy.n;u 'm.filYJII,COB. Ilpe.n;em,Ha.H cKOpOCTI> c'leTa,,' ROTOPM 
MOllt8T 6HT:& IIOJJY'l8Ha B CWil>HOTO'lHOM pemme, ecri,, /11-:/4 • IlpH ,ItJIJllHe 

; 

· aHO.n;HC>.lLnpoBOJIOKH' ~ ;_i M IIOJIY'la8M /11 =3,3~I06 c-1; 'lTO IIpi!·paB
HOM8pHOM3~PY3K8,CpaBHHMO C 38rpY30tIHOfi CIIOC06HOCTJ,JD :Ka.M8pH B'npo- , 
noprniroiiam,HoM_J?eDMe.' · ·._. i · .. _;· · .·, . , .:~ . , ~- , • ,. 

• • . B pa6oTe' .::/, 6wi,acoJie,noBaH :e: ;pecypc paCSoTH· RaMepH' B CHJII,HOTO'l-
, ->-HOM peme • 01ia coxpaHJJJia · pa60TOCIIOC06HOCTI>, .IIOita: IIOTOK 06-11T!ElHWJ H8 ; 
. npeBUCM '7-I09 ,'lacm Hfi I CM ,ItJllffili aHO.n;HO!,II,POBOJIOKH~·-,. /- . •; .•. . ( 

· .• ~., IloJJY1JeHHlle n 2 : xapaRTepzcTHKR nolta3ImaJD'l', 'lTO CIDII,HOTo'IHl:tli • : 
pelltHM IIP8.ItC'?aBJIH8T 60.m,mott mrrepecJt)IH'ripaKTmm. BMeCT8 C T8M.3TR ·• , 

' - · - c • ',' ·. ·' ' ', ' ·. · •r • ·. ~• • ' :' ' \ ) 

llt8 ,naHP.He np:imeJIR Hae It BHBO.ICY' 1 'lTO Ha6JIHl.n;aBimrl!CH p81mM HS .. MOllt8T 
' ' ' ' ., <: •' . - '' ' ' . .. ,, 
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· cssn O(SMCH8H R3B80TllllMK B, · TO . npeMJJ M8xaHJ/13MaMlt paapJWt. B npOBOJIO'l-. 
· HliX .n;eTSRTOpax, B TOM 1ll{CJI8 ]ii, npe.zino.ii:02temreM O RB83RI'81irepbBCROM 
·. Meirum3Me. Ms npe~oJioDJm, trro ocHoBoil crun,aoTotmoro pemwa a:BJIB:.. 

8':l'OH. Mexaimsr,r caMoracJmterooa· CTpRMepHoro paspizta, ROTOpHit Ha6JIR)):taJIOH 
n Jia6opaTopmdieCSa,B ,Itomte:30-x ro.i:to:a B ROPOHHOM ·pasp~e OCTµi~). •. 
JJ;m npoBepm 3T01i !'lm0T83H cSriJI OqioTOr~pOBaH, paspJJ.n; B ItaMepe IIpH ' 

• p83Jm'lHHX pElDMaX 88 ,pa(SOTI/3/ (pHC~ 7f. 1 • • •. ' : • ' • , 
• , • ✓- ' :, I , .. ' • . , 
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·,·. . Fzc. 7. ll?oi-orpapo paspJJ.n;a B IIpono~OHSJll,HOM car, relirepOBCROM 
. · · (6h· nepexo.n;HoM (n)' H cmHoTo'lHOM (r,i) · pelltRMaX~ CTpeJIKaMR noKa3ruto 
· , . noiro11teHH8 aHo.n;uott 'npoBoJioKH. · \ · ·· · 

• I \,' • 

Pacnpe.n;eJie~e cBeTHMOCTJll, RoTopoe Iia6m6.1taeTcJI11a cpoTOrp8JPMX 
.7r R 7l!. xopomo , 06'WJCHH8TCJI Cyt,tMapHHM H3.JIY'l8Hl'IE!M MTO.D;OHan:paruremu,tx, 

<. , -· • ·~ , i ' ' . ' ' '. ~ ' . • ' 

CTpm11epon. CTpIDIISPH pa3BHBaDTCH. R3 nepBOlla"l:WILHOH JmBrum, 'pacnpocT.;. 
paHHJJCJ, ~8JI1,HO OT, ruIO.n;HOH'·npo'BoJIOKH_ B.n;om, CJllJIOBHX JIRHIDi :M8RTpH
'l80ROI'O IIOJI.IJ, l-I 'npeRpaJiiaJDT CBOe P83Bll:TR8 B 06JiaCTH CJia6orO.·IIOJIH~ Hs' 
, •• , , ' • ' , . ~ ' · .. .i • . . ' ' , • '· • ' - I 

qJO'l'Orp$i MOlmO C,lt8JiaTJ, BHBO.n;, 'lTO pas6poc CTpll:MepoB ,no .)VIHI!S··He · 
CJmlIIKOM ne.inm. Bee CTP>™SPli H8lll)aBJieHH B O.JtHY cTopoHy ..: TY~ c KOTO- '. 

·· -. pofi · nprio'AJIT ·.n;pe~He 11epBH'IHHe -aJieRTpoHH~ 3To • cBl!JieTeJILcT.BYBT · o 
. TOM, 'lTO "mu.mu". 06 8.3HMYTWHOM IIOJI0llt8HH.ll'. nepBMHHX 3JI8RTpoHOB· • 

COxp8HH8TC.lI. Ha BOS.JC OTa.r(HHX pa3:BIITJllH pa.3pJI,Ita., . . . , 
• ; <l>oTorpa4)lm • ,7r ,.n; .. Il03BOJismT\ O~O;Ha~o YCTSHOBHTJ, '. cipimepHYJ) · ·. 

np:apo.ny CHJffiHOTOWOI'O'.pemma. B'.n;8Jil>H8lhn8M OH 6y.n;eT l'!M8HOBaTJ,CH ca-
~-< , \ i • , I • ' , , " - ,, ! . - • 

MOrac,muIM~H CTpnMepHHM (Crc) pellOOIIOM.: 
. B pepBofi rJiaBe Oill'ICH_BaDTCH TB.U8 HCCJie.n;oBaHilfl;, BllIIOJIHBHHHe n 

. , .IWYI'JllX m60paTOp:HfiX, KO'l'OpHe T~e IIP.ll'.B8JIH 'R. n.n;ea _ 0 CTPllMElpllOM, Me~ ► 
.. xrums~e paspsma B. npOBOJIOt!HliX .D;8T6RTOpax, ·.Jll o6oqHOBlll38.8TCH. BHBO.n; > 

1i2.?~e6 . JI.' - oc·HOB~8· IIPQ1{8CCH 3JI8RTpR'l8Cmix paspH.n;O~ ~' ras~. ;, 1' ~ • 

roo'1'8Xlii3~T, !950; Kip A.,F • .:.. Phys.Rev~ ,."1938~ 5·4, p:' 139; Trich~l ' ': 
G~W. -~ Phya.Rev.,i939;55,p.382; KipA.F • .:, Phya~Rev~, 1939,'55,p.549~ · · 

. . '. ·, . ' . ' ' ' ' . ~ " 
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0 8.rtmJOii ·npHpo,lt8 aHOMaJll,IIO 60JII,ll!BX Clll'HBJIOB1 llOJJY'i8HHbtX B pasm,uc· yc-
JIOBH.f.lX1 B TOM 'IJMCJie H B "Mal'H'IJecKOM · rase,". · .. . 

Bo BTopott rrne 110~6tto o6c~aroTcsxapaxiepzcTmm· cre-peo
w/4,5/, KoTopue· 6wm YilOMJmYTH Blillle. 00060 . cJie,eyeT OTM8THT:r. zccJie.:.. 
.ltOBam!JI CTPYKTYPll M~PTEOi1 30Hll, . KOTopue no~T:aapp BllCORYD sarpy- . 

.. 30'IJHYIO cnoco6HOCTL crc-,lt8T8RTOpoB; Ha p:ra:c.8 IIOKasa.Ha·~ ·:ra:sMe
H6HRll ,IVIHHii YtJaCTKa H8'1JYECTEH'l'8Jll,HOCTR ·ll,POBOJIOKH J' IIOCJI8 npoxoll!:
,lt8Hl'UI' 'IJaCTHU!l. Ewro Rccie.itOBaHO R B.ma:mma KOlm9YJlll8i cnoco6HOCTR. 
'IJaCTRq Ha xapaRT8,PHCTlIRH crC-.I(8T8KTO,POB (pKc.9) • . . . 

· .. L . 

PJrc.a. 3a:azoniocTL 
~, • . : • • , . l 

,ItJJmlll ."MepT:aoro" ytmciTKa . 
IIPOBOJIOKR,_OT. Bp8M6HK •. · 
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. Pzc.9. Cpa:aHeHHe sap.lijtoBWC xa-
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mi 

paKTepzcTRK, IIOJIY116HHWC ,ltJ'.UJ peHT-
. reHOBCICHX ~OTOHOB O 3H6pl'B8ii 5,9 1/JO . 55 . · . 

KaB ( . F~ R WI!!. II,POXO.itamlDC, A ._ '"'·. 
· 'IJ8.CTmt ( is"z), KoTopHe O'l'Jm'iMTCH. ·J 10 

nd 311eproBS.IteJieHKB> B 2 'pasa. . . c:s, 

... Sf. 
\ • - 'fe 
,+ - 911Sr 1 

C-rpe.mm yKB,3!:lBaIOT. Hanpmi:eHltll, npl! 
•KOTopI:lxnOJioBmi:a.olll'HaJioB·npRHaJJ;.:. 
Jie.D'i Cl'C-pemrq. , 

D.11 l ; , • · , , 
• • 3,5 4,o . •.s . s,o ·' U(kB} 

. .,' .· . . . ·•. I 
B. Tpenea rJiaBe,ozmcaiJH p83JJII,Ta'l'I:l MHOrOtmOJieHH!lx R3M0pe~ 

B.IIH.lll!l!H KOJIH'IJ6CTB8HHOro H . Ka'IJ80TB6HHOro OOCTaBa·. rasa, ero ,ItaBJIElHBH, 
. .:zo;IaMEITpa aHO,ItHOi 'I!-~BOJOKH H .ztpyrwc nap8M8TpoB ,It8T6~TO!)a; ila. xaprutTe:.:. . 
. ,PRCTmtH cre-pema"5.+7 ; HeKOTOpll8 .lll3 HKX IIPRB8,lt6HS Ha pHo.10+13~ ' 
· · , rJiaJmHa WO.it 8TOi rn OOOTOKT :a TOM, 'IJTO' crc-pasp~ HS yim-

R8Jl!,U08 JmJI8HR8 • . (,TC-peDM M0ll!:8T '6LI'?l, 'fiOJIY'q6H B · '.rt8T8KT,Opax pasm.:.. 
HOii ,KOHCTpymtim JI 6 pa9Jlil'IJHSM rasoBLIM COC'faBOM •. Ilp8.1tIIO'i'l'RTeiE.mnm 

. . HBJISmTOH ,It8T8K'l'Opll O TOJICTOI aHO,ItHO:ei IIpOBOJIOKOii (~ ~ 50. MKM); .. ·.· • .. : 
·60~~ ,ItaBJ!6HR6M.rasa (~;;,;.·I ST1,t)::e: .. 6om.ll!ml C~.zt6pll8Hll~ 0Jaimi1ec-
KHX rasoB. 
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, q8TB8pTM r.naBa 'IIOCB~eHa M8X8llll3My. crc-pasp~a~ Ka'leCTB8HHM _ , 
Kapnma pasBHTWi CI'C-pasp~a OCHOBaHa Ha lt.llaCCll'lecmi:x npe.n;cTaBJieHMX ,, , . 
CTpRMepHoii ·TeopRH H ·MolltaT 6HT:E.: npe.n;cTaBJieHa CJI8.l@lllRM o6pasm/8/ .' · 
IlapB11'llll:le a~eKTpomz,,IJ;lll!l'MC:E. K aHO.IJ;HOil·npoBOJIOKe, nona,n;aroT, B'06-

.· JiaCT!,, cmHoro aJieKTPH'l8CKOro llOJIH' n .n;aroT Ha'laJIO, TayH08H,IJ;OllCKOfi Jia..; 

JlllH8:B IIp0~8CC8 pa3BRTM 3TO:li ll8pB:1:ItIHOil JIS.BRHH llCIJYCKaJOTCJI lp()TOHH, . 
, cnoco6HHe ROHll30BaT!, MOJI8KY.1lll rasa. Ec;m K MOM8HTY llllT8HCHBHOro 06..; 

pasOBaHWi-lp()T03JI8KTPOHOB SJieRTpMecROe IIOJie, 008,IJ;aBaeMoe DOJIOUT8JI!,
HIOOI llOHru,m, OCTaBlIIHMHC~ OT nepBmoii,JiaBIDI!:l,' 6JIHSRO no BeJ!lilTmHe It 
BII8ll!H8My no.mo~ TO npem,iya{ecTB8HHO 6ylJ,y"T pasBHBaT:E.CJI Te Jial3HHH, KOTO..; 
pHe 06pas0Bwc1, B6ima11 0611,nepBll'!Ho.tt JmBllHH~ 8To 6Bsmaiio c,TeM, 'ITD 

cynepnosm:u,IJJ 3JieKTpm18CRllX DOJiea B ,IJ;aHHOM CJIY'lae .n;aeT IIOJI8 cyuiecT
B8HHO 6oJiee CllJI!,HoeHa 0011 JiaBmm, 'l8M c 6oKo:a OT.Hee. BTopRtIHHe Jia.:., 

BllHH, 6yp:fT BmmaT:E.CJI. B U8pBH"llIYJO ll tpO,PMIIPOBaT:E. C'l'pRMep •. 
Moiiaio CqJOPMYJIRPOBaTI,'Tpll YCJIOBllJi,,BHJIOJJH8Im8 KOTOpHX Heo6xo,IJ;R-

, I 
. , t 

l1 

t 
t. \ -

t 
,, ... : .I ·.1·,:,' I'. ,;1 I 

I, 

' LI 1 I, 

,Y· 
t ' 
,I',• 

:· 

MO ,IJ;JIH' oc5pasoB8.HllJJ cTpRMepa:- I - 06111ee 'KoJIR'leCTB01 aJieRT!)OHOl:I' BO BTO- ' 
pR'lHo:li JiaBIDie .n;ommo 6llT:E. He MeH:E.me, ,'leMaB nepBR'lHo:li; H"."aJieKTpll'lec
Koe .noJie nepBR'lHO:li JiaBIDW .n;o.mmo 6HT:r,,CpaBHml!o c BHeJIIIDJM noJieM aHo,h
Hoil ripOBOJIORll·;, 111.:.rt]IllHa npo~era (l)OTOHOB .n;o.mma csiiT!, Mem,me wm nop~-

·l1, 

, • .,;- ' ! ,,,:_ 

'I: 

Ka pasMepa ·JiaBrum, 'IT06ll (l)OTOROHll3amtJl IIpollCXO,IJ;Wia B 06JiaCTR .n;eiicT-· 
BM llOJIJI ,n;aHHOii JiaBRHU. , ' . ·, ' ' , . . ' 

YCJIOBR8 I JJBJIJieTCJI Heo6xo~ ,IJ;JIJI'JII06ori:> C8.M0110.IU{8pllllIBaKlJlero-:-
CJI paapJcia, a YCJIOBRJI Il lI III ,IJ;OJmill 6HT:E. -BlmOJIH8HI,l 1 , , 'IT06H pasp~ . 

, pasBRBaJicir B, :aR,IJ;e c'l'pRMepa. Ec;m · iie .XOTJI 6H o.ruio HS ycJIOBRfi: lL rum 
· Ill He.BHnoJIHeHo~ To nep:s11'IHM Jia:amiaicsy.n;eT.cm6o :a;msm,,Ha pasBzrne 

HOBl:lX JiaBRH. B aTOM CJIY'Iae BTOpR'IHlie JiaBIDlli 6ylJYT pas:az:aaTMH~TlI
. 'leCKR , B noJie aHO.IJ;Hott npoBOJIOKR, • B cTopoHe OT nep:aRtIHoff JiaBIDW. To · •· 
8CTJ, pasp~ 6y,iteT pa3BHiiancJI. B,IJ;OJII, aHO.Il}IOff ~poBOJIOK!f R 6y.n;eT qiopr.m:-· 
poBaTi>CJI refirepo:acm,:tt mmym,c. YCJIOBllJI Il ll Ill .xopomo B!IlIOJJHJIJOTCH,e'c-

. Jll'l B rase ilMeeTCJI 60JI:E,lll08 KOJ.m1i8CTBO rac~RX .n;o6BBOK. ,lteiicTBRTeJII,HO, 
npz MMHX K~JIR'lecTBax .n;o6~oK ~po:aoJioi:nmff .zieT8KTOp npRnoB1lllleHRR IIa
npmteHRsr nepexo,IJ;R~ B peamMTeffrepa~JIJiepa, a' Il,PR' 60)I!,IDIDC -,, B ere -' 
. . . . . ' ' ' " '•\" 

pem.t. ' , . , . . . 
eTpRMep'(l)O,IWIPY8TCJI B SJieKT!)R'leCKOMIIOJie, KOTopoe,~cn,cynepno'."' 

3llI(:WI llOJIJI aHO,IJ;Hoii npOBOJIOEll Hero co6CTB6HHOro~ 0.IJ;HaKO O'l8H!, CKOpO· 
OH nona,n;aeT B 06JiaCT:b CJia6oro BH81IIH8ro IIOJIH, R ero ,I(aJI:E,HS~eo pa:rn:11-

' TRe onpe.n;eJUieTC~ TOJI!,KO co6CTB8HHHM IIOJI8M~ Ha:a6oJiee 8CT8C:TB8HHM.MO
.n;em, cTpRMepa Ha aTo! 'cTMJIH - Mo.n;em,' npoBo.n;.f:lllleff K:aasRMeTMJIR'lecKoa HIIITli'I. . , ' ' , . ' . . ,' ·-c . 

,OcTaHOBKa OTplIM_epa,nponcxo.n;11T Ha 6oJI:E,mOM paccTomnm o~ B.Hoiiioa 
npOBOJIOKR, r.n;e Hallpmt8HHOCTJ, 3JI8KTpR'l8CKOro IIOJIJJ na,n;aeT;Ha .zi:aano-' 
P!Wi8 BeJnll'rnllll. eJ!e.n;oBaTeJI:E,HO, ocTaHOBKa nponcxo,IJ;RT no.BHYTPeHHllM 

, ~ ~ j • 

,f; ' 
'r.-,," 
t 

·.f· 

t 
}
,: 

,,· 1' 

'·,11,;. '.l' 

,! 

:1·.! _ 
. r: 

,, . 

_ , __ ,._;1.~-
1_·, 

;; ! 

i,. 
' , 

1· 
\' ;r ', ·. 
!~ 

' ·f' . r 

/ 

• I ' J • • • - \ ' ·• • 

npwnmaM, KOTOpli6 'AOJOOlll 6wm 6u 6HT!, Il0,I1;1l8pllt6HH CJIUIMfilM qµIyKTYamt-
m.t. TeM He-·MeHee, OCTaHOBRa npOlICXO,ItlIT Bec1,111a ,·_c:Ta6mHRM o6pasOM, 
'ITC) BHpallta8TO.FI B MMOM SMIIJmTY.IllIOM pas6poce' CHI'HaJIOB, • : CJia6ol1 3aBR'."' , ' 
Cl!MOCTH wnruH CTpRMepa OT HaIIpSillt8HRJ'I I!l'l:TaHWI II .n;p~ 8TO,CBOfiCTBO CTa-
6lW>HOCTH .'lpesBH'laihIO :samo c npaKTHtiecKoil' TO'IKlI · speHltlI~ 0,IJ;HaKO 

· ero' npnpo.n;a :ocTaeTCJI ,HenoHRTHoii: B ,IJ;RccepTamm yI<asHBru>TCR TaKllte :a 
,· H8KOTOpli8 'AI)yrK8 o~oilcTBa cre-peimMa, KOTOplle 

0

H8IlOHJITHbl, rum ,naie ' 
BXOM'l' D npoTRBope'llle C npe,n;CTaBJI8HHOH Dlllll8 KapTRHott; , . 
'' , BMElOT8··C, T8M ,IJ;J1Jl HBKOTOpliX' Heoo.ztamru:x OBOiiCTB ere-pellU!Ma y,na-
. JIOCJ, HaiiTl'I 06'1,JICHElHH8. TaK llOJIYieHo o6MCH8HREJ OKa'lK006pasHor6 ,'riepe:.: 
xo.ri;a OT1 nponopI.UIOHaJII,HOro K CI'C'"".'pelltllJMY •. · OHO OCHOB8HO Ha CTaTHCTH-, 
tiecRoH'ripnpo.n;e,MexrumsMa qJOTOROHl13aI(m! n llOCTp08HO no aHaJIOrID! C MO_; 
,neJIJ,10. nepexo.n;a· raJioreHHHX ,c,;reT'IRKOB B rellrepo:acIGiii pe~) .: em1'IK0:... 
o6paslioe · noBHllleHEe, aMIIJIRTY.IJ;H clll'HaJia · npn noBHllleHRR -mmpmteHWI · B .. ere:.. 

,. · peme o6'hJICH.FieT'c.FI MHorocTpHMepHUM MexaHnsMoM • ·· pasp~a~ I~wl: cKa,:. 
'!OK. COOTBeTCTByeT . YB8JIH'I8Hlfi) 'll!CJia 0.Il}IOBpeMSHHO pasBRB8.IOIIIRXCJI 
CTpllM8pOB Ha e:ztmmu.y • • . . , 

, . -, ~ B ,IJ;RccepT~ Jo.n;po6no nccJie.n;o:aB.Ha CBJ'I3:E. : cr~pe~ c pexciMoM ., · , 
· I'efirepa-4'1.a:ilIJiepa'8 •9 , R YKaSB.HO M8CTO 'cre.:.peim:Ma' cpe.n;n .n;pyrnx p8l!WMOB 

pa6om npoBOJIOtmllX .n;~T8KTOPOB (p:ao.I4).. . , . 
... . ! ' ' ' . ' ~. ' . ' ' 

Pel!tRM pa6o~' .n.eTeKTOpa · . - /'' 

, \ ROHR3amtOHHlii1 \ 
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P:ac.I4. exem. ~mrnru:x, . 
pemo:a pa6oTH npo:soJIO'lHO-
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IlJITM • rJiaBa noCBSlllleHa cos.n;aHID'.l .n;peil(l)OBHX. Ka.Map. , r.na:aHasr me oco;.. 
68HHOCTI, COCTOJ!T B TOM,/'ITO OHR pa60TBJOT B CTC:-peme. KpoMe Toro; 
OHR OTJm1UUOT°C.II T8M, 'ITO np:i.,60JI:E,mRX pasMepax-(.n;o Tp8X M8TpoB) co.n;ep- ., 
MT MaJioe •. Kom~cT:eo ·:ae111ec-r:aa , Ha nyTR · -qacTEU . - ( IO , + · I5} uir/ c'Nf ·Ha. , . 

. I . 
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., , BmIIHRKOB B.B., TB.Ii eJio-:aeii, Tsmrum A~A.-:-, Jq/H, I960, 72,o.133. · 
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O.I{Hy :Kru,mpy • OTO .. C0"!8Trume. HMOJKIDIO CYiq8CTBeHHIIfi OTllB"!aTOK Ha rue KOH
CTpyrunno, ioTopaa saMeTHo ~TJm"!aeTcJf OT T~oHHoff •. TeXHoJiorlI.fI · 

' 1raroToBJieHllfl aTnx Im.Map He Tpe6yeT .I{84JllIU!THllX MaTepru.vroB n 111om:eT , 
' 6HT1> HaJiallteHa · B ·. Jia6opaTopoo ycJIOBMX. . ' · 

• Cos.I{aiiO · ~e o:r.i:cTeMH .I{pefiqioBHX KaMep, ncrioJII,syxnµDCCH 'AJl!l ll'.SY"!e- -
' ~.ll.fi o6pa,,THoro. SJIElKTpopo~eW:UI llllOHOB a. lJ,11.H HCCJIO,I{,Oll8.Hll.!I p8JUITHBllCTC-' 

, I' • ~ ' '., ' • . ( : - - ~ , , . • • . 

ICY.X Il03llTpOHHBB. IlepBaH ll'.3 8Tll'.X CRCT8M OOCTOHT RS I8 RaMSp C tJYBCT-
BllT8JII,HOfi IlOBepXHOOTI,B) 48 X 48:, cn.f ll CO;t8patHT 864 ~a.n:a 01.et.ia. RH-:-, 

qiopMS.UIDI~ BTopaa - ns I2 KaMep pasMepoM 3 £ 0,8 ·.,; n cop;epuT 2496 
' ··.. . ' '· .. , '. . , ., . , ,/ ' ' .. 

RaHMOB :c'I,eMa, HHqJOIJMaIUrn •. ·· . 
· B npe,nBapHT8JII,HliX pas.zte;rax IIRTOfi rJia13li paccMaTpll'.BaB)'l'CH M8TO.ItH

"!OCIG18 BonpocH, .BosHIDtlIIRe npn paspa60T1te· .itamrax KaMep. Cy!lleCTBeHHoe 
SHa"!eIDie npn K~HCTpynpommm. 60JII,llfilX llpOBOJIOtll!HX KaMep EM88T. TO"!H08 

. 3H8Hli8 .n;onyCKOB Ha. nsroTC>BJISIDie 3JI8RTPO~OB H B8JmlmH iieo6xo.ItHMoro. C 
, . ' ' ,,·.-. . ,' . '. - '_ . ) ' . ' ' - \ 

• ! HaTmt8HllJI IlPOf30JIO,RR. C 8TO:li D;8.7!!,IO B .ItHCC8pTB.UHH no.nn:eHU qJOPM;YJJN .' 
.. .rtrui "pac."!eTa 3JI8KTp0CTaTWJ8CKIDC; llOJISfi 'B :KaMepax. c_ .npOl'ISBOJII,llliM ;lll8I'OM 
HaMOTKH aHO.ztiiliX npoBOJioref 191, a TaKX:8. )J)lfI CJJY"!aJI, a KOr,na ano.iume JIPQ'.-

< BOJIOIW ,, 'iJepe,rzyDTCH '. C. llOT8HD;fillJII,HHMH;, Ha, 3TOil OCHOBEl BllB8Jt8Hli ' :. ,, : 
qJOpMYJill ,IJ,JUI'pac1!8Ta,nonycTRMOrO pas6poca:TO;niimJH aHO»ioii.npoBOJIOKl'I 
(tidy~ ~,-08), ,niara HaMOTKH ruio,D;Hofi llP,OBOJJ:OKl'I .CA·J,;'=0,4· MM), .sasopa f 
KaTo.n; - ,iaio.n; (4~):± 0,25 MM),· n6i.rozeHIDJ oT.n;e.m,:amc anomrux npoBo-· 
JIOK ,~~); iI ,I MM, ~ Ji,,,,. ~ :tr ;5 MM). (~pl:! n. CK06YAX nplllle.n;eHH 1 

·,n.,m,RaMepu c,napaMeTpru.m, YEaSaHHHMl'I B no,I{IIHCl'I K pzc.2). ·• .. ·· 
.· · Be.imtmHa Heo6xoJO™oro HaTmKeHIDI. npoBOJIOlilillX airekTpop;oB 'BHtll1CJie:..' 

Ha O Y"!8TOM uorpeinHOCTBU B ID( pacnoJioxtemm:~ IlomtsaHO~ ti:TO yt?8T 8T0-.:.; 
· ro Hensdeimoro 06CT0.8:T8JII,CTBa npHBO,ltKT K YBememm HEl06XO.n;RMOrO, 1 . 

, HaTmt8HllJJ a.HO,n;HWC: npOBOJIOK 6o;me 'ISM B .n:aa pasa, H83aBRCl'IMO 01' Demr: 
i: 1!l'IlW riorpeinHOCTl'I.> IlpaBl!Jl!,HClCTl> fa~tJ:8TOB IIO,iJ;TBepzji;ena 8KOll8l)IDA8B:-· . 

TMI,IOOffl'. •:e:~OJI8.ItOB8lillRMI{; i •. . . , .. . . . 
'·. B JtHCCOPTa!tim no.n;p06HO. pas6RpaB>TC.8: npem.iymeCTBa H B:8,ll;OOTaTIG!. 

MHOI'OllpOBOJIO"!HWC KaMep . C paa~t , maroM H8MOTKll; aHO,nlmX llPOBOJIOK l'I 
0600HOBHBaeTC.8: m6op CXBM!l pacnoJIOlK8Hl11! : 3JI8K'l'po.n;oB' : qo!tramrott, . Ha -. ' 
pnc ~2, c maI'OM. HaMOTltll aHO)UWX llJ)OBOJIOK .. t!;_ = IO MM". II • · . . , 
. , . KoHCTp~H TBXHOJIOI'RfI nsrOTOBJI8HRfI 6oJII,r, ~ep OTpa6oTaHH 

Ha MaK8T8 .n;pe~OBOH K&!8pl,I pasMepoM I,6 X O 8 r.f'. 12 • . , · ., . 
· 'C:acTeMa noizyMeTpOBHX ,Iij)S~BWC KaMe/1~•f4/ cocTOl!T 11:s Tpex 

llaK8'l'OB, no 6 <[ta~ep B IW:.nOM~ C8'i8HH8 ~K8TS. ll0Ka3aHO Ha' pRc.I5a~ j 
. OH oocTOPii' Jis I5 ·.n;ropam:i:1nnmeBHx paMOK (I) c ra6apn'l'BHM1'! pasMepaMR 

·700 x700 rJ- R TOJll!jmIO:li 4 MM, R ROTO,PWAIIpmtJieeHH CTeRJioTeKcToJm-' 
-ToBUa wiaTH ~.· netJaTHHMl'! aJI~KTpo.ztm.m · (2), srotpellJieHH .ItDPa.rin.mml_aBHa .. · 
maMu. (3) K JJaBOaHOBH8: ()KHa, (JI)~ 06pa,Tna.a: CTOpoHa paMOR 3W88Ha . ..: 
'l'OHRIIM (O,I MM) cTeRJioTeKcToimTOM )J)lfI npe.n;oTI!pa!lleiirui, aJieKTpn"!ecm . 

•'. ~' ,_ - •• "._< .(; > :• ', ' .. ,, \ '· ~•• • • C ,, ' • 
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npo6oeB · ci · BliCOKOBOJII,THHX aJieKTpo,noB . H.a paMKl'l H .· ;1t1IS Jzy1miett. re,i>MeTH- · 
aamm BHyTpeHHero 061.eMa ~epli.·C BnyTpemmx OTOJ?OH CT8KJIOT8KCTO-' 
JIHTOBHXIIJiaT saKpei:me1m':KaJm6poBaHHHe llJI8KOl'!I'JiacoBH8 6pyCKl'I (4) ,IJ,JUl 

3~- M8E3JI8KTPO.D;HOro sasopa C Heo6xo~ott TOtmOCTI,ID. ·-UJm' H~8)lt~ 
Horo cmTIDI naieTa B_06JiaCTH 6pycKo:a (4) cpe,nH~ TOJI!ll}Illa paMoK B 
o6JiacTn ed (3) oieJiaHa Ha ~0,2 ·MM Mem,me, treM ii o6Jiac·TR 6pycKOB. · · 
c'Hapyu:oii ofopomt aHO.u;HWC wraT sa1tpen3I8HH ·IIJiaTH oaJieKTPOHl'!Kott 
(5)~ 'JJ.iui repM8TR3a.In'lli l'!CllOJII,3Y8TCH lllBYP 1'!3 BaKfYMHOii pesmm .(6). 
Pawm CTJll'HBaIDTCJI I6 60JIT8Ml'I (7), pacnoJIOllt8HHllMH c maI'OM 'I60 MM. B 
006paHHOM B~e ll8.K8T. HM88T 6onmyx> llt8CTKOCTI, H MOHTnpyeTCJI Ha 3RC- : : 
nepmJieHTaJU,HYBl ycTaHOBKY. w e.n;RHoe. ~eJioe. Bee ita.To.iume .• llJIOCROCTl'I 
(K) HBMo"Taim B o.n;HOM n:anpaBJiemm:, aHO.n;Ill,le - :so Bs8.l'Il\lonepneH,Itl'IKYJI.a:P:,,; 
mtX. PacllOJIOllt8HR8 8JI8KTpo,ItOB COOTB8TCTBY8T pHc.2. , \. , . 
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h:c.I5 • Cxewi llaK8TOB .I{p8i!qioBHX IlOJ.IYM~TpoB:WC (a) ll 
. Tp8XM8TpoBHX (6) KBM8p. . . . . 
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KoHcTpymJ.IDI Tp~XMeTpOBllX KaMe.P"15 ,1,6/, 'cyatecTBeHHO oT.imtJaeTcJJ 
OT BHI!ISH3JIOllt8HHOfi • .I{eJio B TOM, 'IJ'l'O npz Y13ememm pasMepOB KaMepi,I 
lltSCTKocT1> oT;o;eJII,m,ix paMOK CTa.HOBRTCJI iie;o;ocTaTo'IJHoi!·,JJ;JIJJ·no;o;;o;ep:itaHWI 
npoBOJIOK B uaTsmy'l'OM COCTOJmIDI. :3TOTH8,JJ;OCTaTOK MOlmO CKOMll8HCHpO-
BaT:r,. ionOJIHHT8JII,HliMR BH8llllUlMII par.!aMl11. 0,ItHaKQ me· Heo6xo;o;mui . , . . 
H3rO'l'aBJIHBan.c ,JJ;OBOJII,HO BUCOKOil TO'IJHOCTLD, 'IJ'l'O,llpH JIHHefumx pasMe.:., 

., . ' , • . :· I ~ -

pax B H8CKOJI1,KO M8TpOB cos;o;aeT cep1,e3H1,1e·T8XHOJIOrH'IJ8CKl:18 TPY;o;HOCTH · 
R•TpeciyeTcneIUIMLHoro o6opy;o;oBa.HHJJ. KpoMe.Toro paMa.HMeeT sHa'IJH- ' 
T8JILllblif Bee. ~ 8TO YCJIOlltHH~T npo~ecc c6op!m n p1

8MOI:ITa itaMep. ' 
'., 

I 

N: fu T ··;:i· 
•·.··. · . .x/······ ,·.·., :➔ .ii.· 

\. 

- • • < • ' ' , I • ' ! I • 

PHc,.I6~ KoHCTPYKI.tWI.TpeXME1TpoB1i1x KaMep. I-IIaKeT paMoK,2-qiep-
•• ' , • ! ' . . ' ~ ' ' \ 

Ma, 3.;..npyuHID,le TJlI'l'I, 4-:-lltSCTKHe TJlI'H', 5-ynpyrd 3JI8M8HT, 6-ynop-
m,zff BRH'l', ?-pas;o;eJIHTSJII,HM noJio~Ka. · · · · • · · · 
. / ·.• , ·, . _r 

Paspa6oTaHHM HaMll KOHCTpyroum (pnc.I6) .ll03BOJIJI.8T OTKasa'l'LCJJ OT. 
TO'IJHoro H3rO'l'OBJI8HllJI KPYllHOra6apHTHHX ieTa.Jieil. rH6Kllil IlaK8T paMOK. 
(I), .Ha KOTOpWC 3aKpenJieHli npOBOJIO'IJHHEl 3JI8KTpo,JJ;lil H MBCaHOBlil8 'oKHa, •. 
Pa◊TJlI'lIBaSTCJI BHYTPH BHSIIIH8ff ipepMli (2). PeryJIHpyeM!le TJlI'H (3) H (4) 

~ . , ., • ~. . , ' • "' ' • " , '...,_ • I 

ll03BOJIJIJDT pacTJIHYTLBHYTP8HHml lla.K8T ;o;o 'Heo6XO.l{llMOff BSJ!ll'IJIDlll npH ;o;c,.;. 
BOJII,HO CloJII,mOM nporn6e 6aJioK ipepMU: (,.:; I CM); .TJlI'lf (3) 'BlilllOJIHeHH · B .· : 
.BH;o;8. npyinm, · 'IJT06H. ocma6RTL' BJIMHHe' ;o;$pMa.I.OnI ipepr.m (npH TpaFicnop-. 
mpo:sKe, rum npH. HsMeue~ TEIMne:parypliI) Ha uaTJillte,HHe,npoBoJio~ H,yn-:
pocmn· np~e;o;ypy paCTJillt8HllJI;, Pa6Tmt8HH8 llaKSTa KOHTpOma:pyeTCHllO 

• • 1 l ' • • . ~ ~ ,;_ 

.l•i:':. 
I 

' 

\. 

paCCTO~ M8lJUtY OCJIMH lllIIHJISK, sa~ KO~Oplle. na.K8T paCTJirHllaeTC.8' • .IJjm 
aToro RCllOJILayeTC.8' npoCTM R3MepnTeJII,HM. mTaHra C 'IJaCOBHM ,, .~ 

' mr,nmtaTOpoM •. T01IHOCT1, ll3MepeHHJI'COCTaBJIJJeT :!:o,r MM, .'IJTO ,o6ecne'Il!Ba8T .. 

1 TO'IJHOCTl'> HaTJmemm·npoBOJIOK ~%. OcTaBnm:ecH nocJie pacrmtemm ;ra:cKpwi- · 
' Jiemi:i naKeTa ycTparunoTCH c noMoutLIO HaBecHWC ynpyrmc aJieMeHTOB (5) c . 
' OTlmM!ll1MR BMHT&m: (6). · (.I{onyoTm.ioe OTRJI01rn'Ime · or llJIOCKOCTH npo:eOJio~- · 
l:Iliix 3JieRTpo;o;oB n Hall!eM CJIY'IJae cocTaBJIJieT· o ,4 M.f). · · · ' 

Ce'IJSHR~ I'll6KOI'O IlaK8Ta paMOK no;o;o6HO COOTB8TCTBynneMy C8'1J8Hml. 
iroJIYMeTpomn: ItaMep H noKasaHO .Ha pzc~ · I56 •. IlaKeT co;o;epimT I3 paMoit;·, 
Ha ,;ie~pex -ll3 ltOTOpliX HBMOTaHliI aHO,JJ;Hl,18 llJIOCltOCTR (X H Y),. a Ha : · 

.·· mecTH - itaTO;o;Hlile .(K). ~· Y-WIOCKOCTi paa,zieJieha Ha ;o;Be nciJIYllJIOc.:.. . 
.I . . • . , • .• . . . . . . -

·. KOCTlt O llOMOll{I,D IIOJIOCKR H3 CTeKJIOT8KCTOJil'ITa : TOJllllHHOii: 0' I MM {nos.? 
· Ha p:im.I6), KoTopM HaTRHYTa 1rocepe;o;mie RaMepliI~ UeHTpmHrui' ~acTi; 
I '_KaM8pil (±20 OM OT llOJIOCKR ?) c;o;eJiruia H6'1JYBCTJ'!HT8JIJ,HOi(K'l:aCT~aM sa 

· C'IJeT OTK1ID'IJSHHJI BHcoioro HanpHllteHM c "cooTBSTCTBYKIJU'IX y'IJaciKoB ua;.;;_ 
' TO;o;BHX iuiocitocreii. · · · . .· · , · . . ·- · · • . ·. · 

l .1vuJ HaMOTKl'I aiieKTpo;o;oB 6HJia' paspa60TB.m;l ·cneunmHM T8XHOJIO- ''· 
n,;/~2/, : KOTOpaJI rapauupyeT ., 0,JJ;HHaKOBOCTJ, HaTmteHHJI · npOBOJIOK B paa..:.. · 

, , ·. . . ,. . I • • ... ' 

. HHx IIJIOCKOCTHX irocJie c6opKH KB.Mepu. 1 TotJHocTI> mara:.HaMOTKH aao.npux · ·' 
· npoBoJioK·± 50 MKM •. · · · · · ··. 
· '· .. · aJieKTpOHHM anmipaTypa',JJ;JIH .odeHX ·cicTeM·M!-4ep paspa6oTaHa B.B-._,, :c /, 

. Kapnyx:mmJE4>. OHa oTim'IJaeTcJI npm.1eHeHHeM napaJIJieJILHC:iro,_cnoco6a ito- . 
;o;KpoBam!Jl HOM8pOB cpa60T8BlllliX npOBO~OK, :'{TO PYlll8CTBeHH'a ·coKpalllaeT ., 

·. , o6MM He06XO,JJ;HMOtt. annapaTypH, 
1 

HO orpaH~'IJHB~llii'i-''MHo~eCTB8HHOCT1, perii:- . 
CTp!!pyeMHX. co6Hntli~ Emiro;o;apJI. np1™8H8IDDl crc"'.'pem nopor .. perncrpa"'.' ·. 

.. IUm y,itaJIOCJ, llO:eHCllTL .• ,I(O. IOO ~: . 'IJTO npaKTRt!SCRli . CHJI.710 npo6JI8yY .• · .. 
' , , • , , ; , • ', • ' ' / , :- ~: - •, , ,, • • \ ' Y ' I /' • • , • • .' ' 

. BH8lllHHX. HaBO,JJ;OK.R'3aM8THO,ynpoCTIDIO ycrumreJIH. KaMepll cHa61K8HliI enc-. 
TeMofi KOHTpoJILHofi a~eKTpoHHKR. . ·: • · . : .. . · >. . 

. .·. IlpH1!8p C~8THliIX xapaKT8pHCTHK JU)S~OBilX: KB.Map' nj:m~e;o;eH Ha pnc.· 
' ' I? .Hs pHCYH~-:im;o;Ho~ 'ITO pa60'IJM o6JiaCTI, ~apH no Hllllpffi!temm, nz::. ·. 
-- Ta.mur' COCTaBJJJieT ~ 400 ·B. ag}g}SKTllllHOCTl> cpa6aTliIBaHHJI, O,JJ;HOli RaMepu ... 

npH )Qll!T8.7II,HOCT:0: CTpod..:m.myJILc'a 300 HO COCTaBM8T 99%.' Ha;o;o :O;Me

Tl'ITL,' 'IJT~ ?T~JIL ~uc~KM, a<M:ei,tTmi~oc!~ll~JIY;ISll~ np~ a~pys~e.KaMeRIJ 
I06 lffiCT~ • C I, KOTOpM C_OCp6,JJ;OTO'IJ8~a~·B OCHOBHOM, Ha llJIOilla;o;H O ,4 r,r • 
:3To .8'BJIJI8TC.8' llpa.KTR'IJ6CKRM no;o;TB8plK;o;8HH8M BlilCOKOH 3aI'PY30'1JHOH cnoco6-
HOCTR crc:peimMa. Koop~aTHM 'l'O'IJHOCTL ;o;aHHHXIiaMep cocTaBJl'..8'8T G;= 

, 0,2 'MM •. To'IJHOCTJ, K8M8P -~aBi!CllT OT yrJia BXO;o;a 'IJiitcTm£· '(lL IIpH6JIH3:LI
' . TSnHO rum <;{ol):-6';;/4;d .'\Ilo.ny'IJ6HIIBJJ KOOp)OIHaTHaJI. 'l'O'IJH~CTL'~~a,· MJ - . ; . ~, -- -,·.,., . _: _.-· . : , .J ~,-_,;_ ..... ~ __ : __ t . ~-- . :,~-- ·, 

. . Kapnyxmr B.B.-IIT:3, I980, J2, c~88; Kapnyxim B.B. ,KpyrJIOB B.B.-; 
Ky~oB A~B.;..QIDill, P13-82-900,' )zy6Ha, I982; Kapnym B.B;•;;...:.IIT:3,I984, 

.. N4, .c~80. · ' · · , · · · 
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• .. • , 

MH ,Iij)eitqx)BHX KBMep, pa6oTannmc .· B nponopro,,:oHaJII,HOM pelltliIMe •. 0Tcl0,1J;a 
0,It8JiaH ·. BHBO,It O TOM{ 'ITO IIPHM8H8Hl!8 cre-peimMa He: 1XY.DJ1Ia8T, KOOP.Itll-. '' 
HaTHott · TO'!HOi::TB. ,IU>effqioma: RaMep. 1 · · 

.. !IO.nyM8TpOBJl8 ItaMepu RCIIOJU,3YX>TCH HatnJHasr C 1977 ro,Z1;a, Tpe~e'l'~ 
poBHe - c I978. ro,Z1;a. Om.T ll0Ra38JI .ItOCTB.TO'!JHYJ) Ba,It8llHOC'l'r. RX. pa60TH. 

_ B · ,ItKcoepT~ npirae,D;eHH Ta.Ka:e p~c1JeTH1 H KOHCTPYK!tHH ,Iij)eHqJOBWC 
CfC-KaMep pasMepoM 2,5 x 2 r?, KoTopue cos.namcsr wm axcnepHMeHToB·. : / · 
Ha'YCKOPRT8JI8 -y.:.70·. • . . . . •· . ,, 

I , 

B meCTOi rme . pacCMaT,PllBaIO'l'CH npmma,n;HRe BOSMOlllIOCTR crc-:.pe-
. l!G!Ma. B . Heit Ji;aHO CHCT8Ma.'l'l'I1J8CK08 . H3JI()g8HR8 CBOROTB crC-pelllIMa O IIpaK-. 
TH1J8CKOJ TO'iKl'I speHHJI, KOTOpue·B· TOI JIJlH li!IHOft.CT8II8HR 6HJm 81(801> . 
YIIOMffHYTH. IlpPIB8J(8Ba KpaTKrui RHqJOpYaIO{I{ 06 crC.-:c1J'e·-nmtax ("limited ' 
streamer tubes 11 

) , KOTOplie II0.7lY1JPIJill 01J8B1, 'nmpoKOe paonpooTpaHe- ' '· 
\ ,' .. ' .. ' ,.... -,, ' ' ', ,' ,_ -.. 1-'1' 

, BRe 38. py68lltOM H, 01J8BlrWIO; l!MBIOT 60JU,moe ~Y.ztYlll88. ·.B ,aroff r,!f8Be _ o6CYJE-;- . 
,ll;aX>TCH TaKll[8_ H nepcneK'l'lllll,I CI'C-:-pellOOtta. Oi'Me1Ja8TCH, 1!1'0' ,ll;O owe nop · ·, : 
era m:e:poROe ~cnpoCTpaH8HR8 6HJio o6ycJIOBJI8HO TOJU,ltO 1T8M:e: 8I'O oco6eH- . 
HOCTJOOI,_KOTOpHe nosno.rumTYJJY'llllR'l'r.. TBXBOJiomecKli!e onoAcTBa J(eTeK-, 

'TOpoB, CJ(8JiaTr. RX 6oJiee IIpoCTHMR, .ttemeBHMK K Y.It06HW.m B 8KCIIJIYSTa.;_ 
mm. Mo,mo OD){aTT>, 'ITO ..._crc.:.pem~ Mexaimsll{ pasp~a KO'l'Oporo C'rOJII, , 
cyill8CTB8BHO O'rJIH1JB.8'l'CH OT ,Iij)yn'IX( peUMOB ,· pa6o'l'li IlpoBOJI01JHHX ,lt8TBKTO
poB, IIOSBOJlll'l' OCYl!l8CTBHTI,,60Jiee IIPHHIO,IIII!IMr.HH8·R8M8H8mtlJ'CBOffciTB .tte
'l'eK'l'OpoB~ B' Ka1JeO~B8 _ ~pHMepo_B paocMaT~BallTCH pa6oTH~ B KOTO-rx .· 
crC-peDM 6HJI npm.eaeB MH pel'lllcTpamm nepexo,ItHoro HSJJY1ie~ , 1Je-~ · 

. peHKOBOKOro . H8JJY11emvfE6) , · B moo6pasHOM 01J8T>mlt8° p8H'l'r8HOBCKliIX qJO'r~ 
'.·· . , ~)· .· ·' ·.·. .' 

HOB C aHO,ltOM B BH,lt8 Jl88 _ . . • .. · , . , ·. : · ._ . · .. 
• ✓ 

3£5) Aimasmi P.B. ,H .IU>· - B TPY~ m Mi~po.ItHo~ it~aqi~peHIUm Iio . 
aIIIIapa'l'YJ)a· B qlH8RK8 BliCO~ 8He_prd. HOBOOK6HpCK, 'I984nCe207 •.. 
AKoIWtaHoB rj. lI .IU>~ - 'l'SMza,;·c. 204 •.. , '. . ··. · · · 

, JE6)BysyJI3nKOB' A.i. R .ztp;..: IlpenpRHT HwB3 84-108,Cepnyxon, 1984. 
JO) . ' . . . ·. . ' '. . . '. 

. Ballon J. et :ah· - Nucl.Instr.and.Meth., 1983,217, ·p. 213. 1 -

! • 

B ce,zµ,Mo:ii rrne oIIRcrum a1tcnepID11~HTU no qlllaHKe,~ac-rim, B KOTO
pux RCIIOJU,3YJ)TCH ,Iij)ei!woBHe crC-KaMepli, Oimcamme B II.HTO:l!. r.mma ., 
. . IlOJIYM0TpOBRe KBM8_pH._RCIIOJU,8YJ)TCH ,wrJI. HSY1J8HIDI o6paTHOro 8.nElKT-

popoll!,Il;eHIDJ' lll:IOHOB (08Il). Kalt IIOKaSM JI.JI.H~M8HOB1£8) RCCJieio:arume 
STOro npo~ecca 'ira: HyKJIOH8: , , , ·. . • . . 

- · · · . 7r- + o ·..:..-~ e.+ -+:- e.-: -+ i? 
" 

/.. \ 

,D;aeT ~Hym BO~MommcTI. · on~eieJieHWJ ~pMfiaKTopon imoH~ R ~YKJI0-
1ia BO Bpe111emmo~o6HOA - ; 06JiaCTK nepe.u;ammx • IDWiym,coB K2 <' 4 ~, ✓ r.u;e .• ·. 
,n -Macca IIROHa m. HyKJIOHa,. COOTB8'rCTB8BHO~ MHorOJI8TIDI8 llCCJie,D;oBa'7, · 
HM Ha CHHXpomnt)IOTpoHe .lIBll . IIOSBOJIWm ·, onpe,D;8JmTT> 

0 

IIOB8,ll;8HR8 IIHOBHO:ro -
H ltyMOHllOro qiol)Mllalt-ropoB B mIT~PBaJI6'!~5 <1>~ -,(, K2 <'. 3 lb~,):, TO'!- .. ' 
HOCTr.ID ·~IO%. CyiqecTBEi!!HBM. 3JI8M6HTOM ycTaHOBKB · i;m :i!cciJie.i:to:Samm. 08II 
~Jil1lriTCH KCiop~THHe KaMapii; .lfo · 1977 ro,D;a RCIIOJII,30:arumcr. nmpoitosa
sopHLie HCKpowe KaMepu c onT:e:1Jecm ~~eMOM miqio~~ saiieHa rue ii:a · 
,Iij)e:llqx)BHe 'crC-KaMepH ri~sBomma ycTpa.HRT:& TmteJIYID npohe,nypy 06pa60TK1J, 

/ qicfrorpaqirui ~•noBHC:e:Tr. 'scppeKT~HOCTT>._jCTaHOBRl'I •. ·Ha .M0~8pm!8Hp0BaHH~!-
ycTaHOBK8 6HJI 06Hapy,a:eH npcmecc .08II Ha-~ ~2c R. L,t H B¥,D;eJI8H 
Ita.HaJI-peaKnHH, WJ!IH:l! 6es· pasBa.na ·JW)S.· n;KOH8'IHOM_ coc'l'o~9>:, • ' ,. · .. · ; ') ·. -- ·. _,, .. ,, ;z·•', 1, ,' 

. r . . . ·• . + .. . . - . . .. /J (Y-/ • . w+ + Lr' - e. -+- .e. or v~e. · 
/ ' ,,. ' 

(3B8S,D;O'!Ka. osHa1JaeT, 1JTo'nosMOlllm He TOJU,KO ocHOBIIoe, HO K ·oos·6yllt""."· 
.n;emme COCTOJ!IHWJ OCTB.TO'IHOro ~a)~- . ' . \ . . ., 
''" ' ( . - ' 

\ . TpeXMeTpoBU8 KaM8pH 009,ItaHli lI)1H Ha6Jm.u;eHWJ aTOMOB, 'KOTO:plie 061 
pasymTCH.IlpH pacna,Jlax K·BSal!MO,IJ;eilcTB,IDI 3JI8M8HTapHHX "!aCTW{~ _8TO· H81I~- .• 
paBJI8HR8 HccJie,nonaHd,' KOTopoe 6HJio npe,D;JIOlltGHO JI.JI.HeMeHOBHM B I97I ·, 

. ro.u;teI~>. o6emaeor HOBlie 'cnoco6H:H8y<I8HRH 8JI8M8HT8.PHHX 'laCTH!l. 0Trtpu.:.. 
BaX>TcJi BOSMOXHOC'l'R IIOJIY1!8HHH npHMoff miqo PMaitIDI o. nsam.10,D;eiJCTID!H Ta-·· 

/rooc. 'tfaCTmt, KO'l'Oplie HeBoa'Moimo · liISY1JaTI. · MeTo,noM · pacce.lllmlI ',lij_)Yl' · na - , · 
. .zwyre • K mIM OTHOCSi'l'CH, CRC'l8W (ff),' err+-__µ+)~ (K±If;)_ H -: ,Iij)~ HHTe~. 

p8CHH8 3cppeK'l'ii MOllWO Ha6~an, RCIIOJU,SYH p8JUIT1lllHCTCKH8 CROpOCTR i'; , 

aToMO:a, .o6pasymmxcsr IIP-K pacna,Jle a.ireMeHTapSHX 1Jacnfu~' ·._· __ ·, · ··· . · 
. , : , .lvIH OCY!ll8C'l'l3Jl8IWI · aTOii nporp8Mtdli 61l.1Ia COSJ(aHa YC'l'EmOBKa ~IIOSMT.::;: ', 

\p~n·: K~TOpafr H~eJieHa Ha_RCCJI8.It0Ballll8 aTOMOB 1IOSJII~p0lmJi·,cA2e>, .. '. 
.. BOSmmaRllt,lX IIpH paCII8,!1;8 ~-M880Ha. 8To 01J8HI, pa,Itltltli nponecc, . KO'l'Opu! 

- • -- • " •• < ' • • ' , ) " ·- ; -. -, - ,, ' < ), • ~ 

·'· 
.· _ 1£8 >He;~HOB iI • .iI. -:--_ ABTop~epaT ~OKTOp~ItO~ ,Itll~OapTrunm, 

I-I0678 · Jly6aa 1977 . · ·. . - . ·. . . ' •· . 
-.. 3e9) :.:: ' .. . • . _.~ .. ' . . -; . 

_· . .AJreitceeB r • .n. H . .ztp. -; HP, 1982; 36,' c. 322. · -
. 3EIO)IIei.le~~ii JI.Ji) .:.·fill~ · I972, . . . , 
~. !985, 4I, · c.980. · , .. 
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xapaKT8pP.13Y8TCJi OTHOCHTeir&Hofi B8pOJITHOCTI,XJ, ---- w-9• rmiBHUii llpHSmut, 
ll03BO~ft'Bll,Item:E., aTOMli ll03HTpOHHJi,Ha orpoMHOM,~OH8'8JI8KTpoH-ll~ 
aHTPOHHllX nap ,Iij)yrciro npoHcxo~eHHH,- npocTpaHcTBeHHM KOH(plll'ypa!UIJI 

,HCKOMllX C06llTHii, Coa.n;amw~ H8MH:Ka.M8pll ll03B0.1lfllOT,P8mHTl,llOCTaBJI8H-
' HYJO a~atJy, npKtJeM · oi6paKOBKa foHa ·traCTlrn!o npoHaBO,ll;l!TCJI B peam;-

. IIOM Bp8M8H:l'l~ .n:o 3ailliCH IDI4JOPM8IUIR' B 3BM. B peayJIJ,TaTe H3Mepenni1 6u
JIO. Bll.n;eJieHo ,185±:30 aToMOB noaHTpOHllJI. OT610ita 6~ onpe.n;eJieHa 'omocH-· 

,., . I . .. . ... · , , . . 

TSJIJ,HM. BSP<;)RTHocn, pac~a . . ' • , . . ' . : . · · · · . ; , 

, },t/[y;-o ➔ /+ v4,.2e) == (ef+.£)-10~9 . 
w ('iT,:J - 2/) ' ' ' ·. ' ' ·, 

,B ,ll;l'ICCepT- 'o6croruo-rc:a TaKlK8 HSKOTOplle nepcne'KTlillll\.i:ccJie.n;o.::. 
BaH:l'lii Ha 003,ll;aIIHOii YCTaHOBK8 ~OHH!lXaTOMOB•H KOppe~OHHllX"JIBJie-
mfii.' , · · ·, · · · ·· · 

. OCHOBHHE PE3YJibTA'Il1 .. • /, . / 

• •, •, ' • c • \ J ; " ~ I • 1, •, ; ,. ••, / ~ • • , , ' 

', '• .. l. IIpoBe.n;eHU HCCJI8,ll;OB8.lmJi CIDI&HOTOtJH.oro pelltHMa pa60Tll IIPOBOJIO'!J-
' " ,- , ' ; ) • . : . ' •' - .1 ~. < ,., / 

· . nofi KBMepll H BII8pBlle ,C,ll;SJian BllBO,ll; 0 npmnnumam;Hoii HOBH3H8 HaO.mo.n;aB-
• ,,• -. • , , '· , ' ·, • I • .• ' 

. , merocJI pel!WMa. . , 

~ 2. II6Kaaruia npaKTK'IecKM ~eHHocT1, HoBoro pelmMa, ioToputt noa
BOJIJJST C:Ylll8CTB8HHO llOBllCHTI,,IIQM8X03~8HHOCT1,IIpOBOJIOtJHHX ,Il8T8KTO

. poB, yrrpocnm; perncTpHpYlaeyl) 3JI8KTPOHHYJO rumapaTypy U KOHCT~ 
.- , ,- ' -.. ' ., . •-. · .... " . \·· . ,-

cru.mx ,ll;8T8KTOpoB •. II pH. 3TOM pelnl'.M HM88T, CTaOIDI&Hllii xapaKTep, ,· . 
Il03BOJ!Ji8T IlOJJytillTJ, lllHpOKOe IIJiaTO.C'<ISTHOH XllpaKT8plICT~KlI n'cp~HH~ 
TSJIJ,Ho BHCOKYJO . aarpyao~ crroco6nocTi .n;eTeKTopa." . , · .. , · 

, ·: 3., Bnepmie noJiytreHd .n;oKaaaT~JIJ,CTBo cTpHMepm:>:ii' npnpo,rtli_ cmH~.:_; ~ ·. 
. TOtJH.Oro ,peDMa pa6oTll IlpOBOJIOtJH.llX ,ll;8T8KTOpoB. ,, . 

4~UpoBe.n;eHU nmpoirne HCCJie.n;oBaJilIJi cBo:iicTB crc:--pelltID/fa :u BJmJnmJI 

Ha Hero COCTaBa pa6otJ~ro rci3a, ero jtaB~SHM H 'reOM8TJ)HtJ8CKHX uapa-, 
M8TpOB ,ll;8T8KTOpa. HaaiteHo 00MCH8!lli8 H8KOT0pux 38KOHOM8PHOCT8il: ere:-

' , -· ,., • ' • I 

paap.sma. . . 

5. Uo.Iij)o6Ho Hcc.iie.1toBBHa c~.iia1, CTC-peimMa c pel!WMoM reiirepa::. . 
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