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Ilo.nynpOBO,wlHROBliS ,Il;6T6RTOPli n,u;epnwc H3~6ID1H H81llJill :aec:&Ma · 

nmpoROS npm.ieH6ID16 B n,u;epnoit q:H3HRS, MS,n;lllWHS,. reoJIOTHH H ,npyrruc 

06JiacTmc nayRH H T6XHHRH. 3HepreTH~6CR06 H Bp6M6HH06 pa3p61l16HHR 

CII6RTpOM6TpOB C IIOJIYIIPOBO,n.rumOBliMll ,u;eTSRTOpaMl'I B 3H8~HT6Jl:&HOit 

CTeneHH·onpe~eXRDTCff.myMOBNMH CBOitCTB8MH·HCIIOJI:&3yeMliX YCHXHTSJI:&

HliX CXSM, Il03TOMY•P83pa6oTR8 MaJIOffiyMSI!IlIDC npe;nyCUHTSJIS~ npe.n;CT8-

BJJSI8TCH D8C:&M8 8RTyan:&HOit npo6JISMOit. XOTH 38 IIOCJIS~He 

ro~H ~OCTHrHyTH 60XLll1H6 ycnexH KaK B TSXHOXOrHH · H3rOTO- · 

BJISHIDI M8JIOWyMSirqruc TpaH3HCTOpOB, T8R H ~ CXSMOT6XHHR6, T6M HS 

Meaee HSROTOpue BOnpocu ROHCTPYHPOB8HHJI CIIGI<T:POMSTP~SCRHX npe,u;

YCHRHT6Jl8H H YCHRHT6JI6it pa3pa60T8Hll H6,Il;OCT8TO~HO. Hanr,ID11ep, B 

BOIIpocax IIOCTPOSHHSI BXO,wIWC cxeM, H8H60JI88 OTB6TCTB6HHliX 38 pe-

3YJIT>THPYIOlllH6 myMOBUS xapaRT6pHCTHRH cneRTpOM6TP~6CI(HX ycHJIHTe

Jieit, B JIHTSpaType HST e,u;1moro MH6HHSI, Il03TOMY HHOr,lJ,a Ilpli!M61UIIOTCSI 

H6,I(OCT8TO~HO 06ocHOB8HHli6 CXSMli. He HCCJie~oBaHa B 3HaqHT6XLHOR CTe

neHH H He uenee BallHaR npo6JISMa 0.n;HOBpSMSHHOro IIOJIY~SHHSI ~nepre

TH~eCROH H BpSMSHHOH HHq:op.ia~ IIPH perHCTpa~.n,u;epnwc H3Jiy~e

IDIH. B IIOCJI8,n;H88. BpSMSI B OCHOBHOM YCHRHTSJIS WHPORO IIpHMSHSIIOTCSI 

HOBUS (f0p.!Mpy!llllll6 IJ,SIIll C HCIIOJI:&30B8HHSM 8KTHBHliX q:u:&TpOB~ TaRruc 

!pI1Jl:&TpoB H3B6CTHO ,Il;OBOJI:&HO MHoro, O,n;!IaRO RX B03MOJKHOCTH B Cil6KT

poMeTpH~8CKHX YCHRHTSJISIX H3Y~6Hli M8JIO. 

naRHM ,lJ,HCCSPT8ll,IDJ nocBSimena 3THM H HSKOTOPliM ,u;pyrHM BDnpo

caM ROHCTpyHpoBaHIDI M8JIOmyMmitllX npe,nycHJIHTSJISH. ,Iw:ccePT8IJ,IDJ co

CTOHT H3 BB8,lJ,6HHSI H MTH rJiaB. 

B nepBOH rJiaBe ,IT,86~CSI KpaTRM CBO,II;Ra cnoco6oB BliP8JK8HHJI my

MDBliX CBOHCTB YCIIJIHTSJI:&HliX 3Jl6MSHTOB H YCHJIHT6Jl6H B ll,SJIOM. Ilpe,n;

JiaraeTCJI npocToit cnoco6 H3MepeHHR co6cTB6HHoro pa3pemeHHR npe;ny

CIUlHTeM npH IIDMOII\H renepaTOpa 38PfI,lJ,8/IG, 24/, Il03BOMJanHit 6UCTp0 
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onpe.neMTb myMOBHe napaMeTpH npe,nyCIDmT6Jlll no H306pal!t6HIDO BHXO.I(-. 
HOro HMnyRbCa 1'I lllYMOBOil ,nopo~H Ha 3RpaHS OCUIUIROrpa~a. HS Rcno.m,-

3YH .I(6T6RTOp H 8H8Jrn38TOp. BBO;IJ;IITCH llOHHTHe 38Pfl,I(OBOi1 Cll8RTpaJU,

HOll IlROTHDCTR, ROTOpaH xapaRTSpH3Y8T nplIBS,I(8HH!lli RO BXO.IJY myMO

BOil.38Pfl.I(, .HO He HHT8fP8RbH!lli no .~aCTOTHOMY ,n0:anasogy, R8RHM 

o6JRRO DUSH!IB8JOT CllSRTPOMeTp.lI'lecRHe nps,nycrurn:TSRH, a .Im~P8HUH-, 

8Jll,H!lli. li3M8pll8M8.fl Ha npaRTHR8 38BHCJ!MOCTb myMa OT IlOCTOHHHOil 

BpeM6HH ~Op.11'IpOB81UIH r SOT:& H8l<OTOpDS npR6RHJ!t6HH8 .R 38Pfl'AQBOil 

CllSRTpaJI:&HOil llROTHOCTH. 0,ll;ll8RO Il!)R H3MSH8HlIB llOCTOHHHOfi BpeMeHR 

~Op.11'IpOB8HRH ~8CTOTH8H IlOJIOCa HS coxpaHHSTCH llOCTOBHHOil, B pe

~yJI:&TaTe myM THUS " J " B006Ill8 HS .38BHCHT OT 1: •. 38Pfl.I(OB8B CIIeR

TpaR:&HM .DJIOTHOCT:& H.3M8Pfl8TCH np11 IlOCTOHHHOii H Y3ROil DOJIOCe npo

nycR8HKR H Il03TOMY ,u,aeT 60JIS8 TOHRYID Cil8RTP8R:&Hyro R8prIDiy myMOB. 

lLaJies npllBO,nl!:TCH RpaTR8H xapaRT8pHCTHRa myMOB~ CBOHCTB pas

~HRX ycWIHTeJil>HWC 3R6MSHTOB, pacCM8TpHB8IDTCH B03MOJ!tHOCTH 38Pfl

'AQ~BCTB!iTSJII,HOro npe,eycrurn:TGM Ha napaMsTp.lI'l6CROM npHHitHUS ycn

RSHKR/221. Oco6oe BHHM8Hl'IS y,neJ.IRSTCH H3Y~6HHID myMOBWC CBOilCTB no

R8BWC TpBH3HCT0p0B npH OXJI8J!t.I(SHHH. B mHpDROM T6MllSP8TYPHOM ,nH8Il8-

30H6 II3M6peHa cspim OTe~ecTBeHHwcH sapy6eERRX irpaasHCTOpo✓23/. 
Tipe.u,naraeTCH CilSUli8JII,H8H ROHCTPYRUHH .u,nH 0,ll;liOBpeMSHHOro OXR8J!t,u.e

HHH H H3M8peHHH ~STHpeX Tp8H3HCTOpOB, Il03BOMJOIIIM CYill8CTB6HHO CO

RpaTHT:& BP6MB, HS06XO'All:M08 'AM OT6opa UOJI8BHX TP8H3HCTOPOB. 

rnaBa BTOPM IlOCBffilt6H8 HCCJI8'AQB8RHID myMOBHX CBOllCTB BXO;n;HWC 

R8CR8'AQB npe,eycRRHTSJieil, B ~8CTHOCTH,paCCM8TpHB88TCH myMOBOil BRJI8,I( 

BTOporo R8CRa,u,a np.0: pa3n.lI'lHHX cxeMax B~SRKR Il8PBOro RacRa,u,a/IG, 

IS/• Bo MHOrHX. pa6oTax M8CC.II'l6CROil pa,D;HOT8XHHRH llOR838HO, ~o· 

R03(l'q:HUH8HT myMa HS 38BHCHT OT cnoco6a BM~eHHH nepBOrD'R8CRa~. 

O,ll;li8RO 3TOro H8Jll,3H CR838Tb O myMOBHX CBOilCTBax BXO,ll;liHX R8CR8'AQB 
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npe,eycHRHTSJI6il 'AM llORYilPDBO,ll;liHROBIDC ,neT'eKTOPOB. IlpH BHCOROOMHOM 

HCTO~HliR6 c.0:raana, R8RHM HBM8TCH IlORYilPDBO,ll;liHROBHll ,I(ST6I{TOP 

H;rr.epamc .0:a~eHHil, 6oJise CYill6CTB8HHO BJllIHHHe BXO,ll;liWC myMOBWC 

HCTO~RHROB, RpoMe Toro, saMeTaml.lllYMOBOil BMa.n BHOC.RT BTOpHe·H . . . 

,u,aJB:6 TP6TbH R8CRa,IJ;H. 3TO BH'AHO H3 npHB8,I(8HHOrO pac~eTa 3RBHB8JI6HT

HWC myMOBmc conpoTweRHil .u,nH Tpex cxeM, B Ral!t,non H3 ROTopwc BTO

pue H IlOCR8.IlYJO!ltH8 R8CR8,Il;H OJ(HH8ROBH, a nepBH8 R8CR8,Il;H ER~6HH 
. . 

COOTB6TCTB8HHO · ciceMe C 06IIIRM HCTOROM, 38TBOPOM,: CTOROM. ~pzy-

AH, OIIHCllll8JO!ItH6 psayJinTHPYill!R6 D8paRA6A:&HH8 .0: · llOCJI8;D;OB8'1'8A:&HlJ:8 '· 

myMOBH8 conpoTHBJI6HHH .u,nH'sTIDC TpeX, a T8RJ!t8 ;Il)lll R8CRO'Afi0ll CX8MH 

BXO'Afioro RacRa,u,a _ cBe;a;eHH B Ta6nncy I, r.ne npHHHTH MS,IJJIOU1H6 odo

sHa~eHKR: R
9

, Rs - aRBRBaJI~HTHHe napaMeJinaoe H nocRe,n~Ba

TSJI:&Hoe myMOBH6 conpOTHBRSHHH; s -RJlYTHSHa llOJI6BOrD TpaR3HCTO

pa; JI - R03~HUH6HT ycwreRKR noJieBoro TpaaancTopa; C3c. J C3u -
eMROCTH aarBop-croK, saTBOP- .0:cToR; C ~ cyMMapaa.R eMROCT:& Ha 

mco,ne cxeMH; Re - CTOROBH!t pesncTop; Ru - HCTOROBl:J:il pes.0:c-rop. 

HaH60JI68 npe,nno~THT6Jll,HHM BBM8TCH.BR~8HH6 ll8J)BOrO R8CR8,IJ,8 

no cxeMe c o6~·ncTOROM. GxsMa c o6!1lHM saTBOpoM (6asott) HMBST· 

llOBIJ:m6HHHll napaMeJI:&HH!t myM, 8 cxeMa C o6ulm,t CTOROM - IlOBl:llll8Hmtli 

Il0CJI6,I(OB8T6A:&Hlilt myM. :KaCR0,1i,H8H cxeMa no myMOBHM CBOHCTBaM He

CROJI:&RO xy~s, ~eM ,103a RacRa,u,a c 06~ HCTOROM, ecJIH aarpyaRa iac

RO'AfiOH CX8MH ae 0~6H:& BHCOROOMHM. 3TO yxy,DJDeHHe oco6eauo.3aM6THO 

aa EHCORHX ~8CTOT8X. 

Gxe~OT6XHHR8 M8JIOmyMHI!tHX 38PflJlP~BCTBHT6A:&HHX npe,eycHJIHT8JISH 
, 

paccMaTPHB88TCH B TpeT:&ett rJI8B6 ,n0:ccepraUHH, r.ne c~eJiaaa UOIIHTR8 

CHCT8M8TH3HpoB8T:& MHOrD~HCR6HlW6 R3B6CTHH6 CX8MH 38Pfl'AQ~BCTBKT6Jll,

HIDC npe,IJJCHRHT8JI6~. IlpR DOMOmH MaTp.lI'lHOro M6TO,u,al
28I 'AM p:i:,u,a mH

p0RORCllOR:&3Y6MHX cxeM pacctjHT8HH R0344)IDU'l6HT YCM6HHH C paSOMRHY-
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Tac5mu~a I 
3Rl3HBaneHTHH8 myUOBH8 HCTOqHHKH ,1tByx nepBblX KaCKa~OB 

CxeMa BR.JIJOtJemrn BKBHBaneHTHaH .. SKBHBaneHTHoe nocne.1t0Ba~en:r,~oe myuoBoe 
nepBHX K8CRB.UOB napamre Jll>HaH 

myuoBaa npoBo- · conpOTHBnemrn 
JtHMOCTI, . 
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Tott nenr,ro o6paTHOii CBSJSH, Bwcomioe conpoTHBJieID1e H ;n;pyrHe napa

MeTpu, B 'CJ8CTHOCTl'l, paCCMOTpeHU CX6Mll C llOJIO~HT6JILHOii o6paTHOH 

CM3Llli'29 , 301, IlO3BOJISIBl!lH6 llOJIY'lllTL 6OJII,lllOH H084ctmmeHT YCHJl6HIDI 

l'l BllCORYID CT86WU.HOCTL 38pFl'AO~CTBHT6JILHOCTH. 

B 'CJ6TBepTott rJiaBe .n;HCCePTamm anaRHSHPYIDTCE ¢op,1HpyJO!ItHe ue

nn OCHOBHOro ycwm:TeJlf!. PaCCMOTpeHll T60peTH'iecRH6 cfDINHPYBlllll6 
. . ' 

nenH, o6ecne~HB8JO!ItH6 M8RCm48JII,HO BD3MO~HO6 OTHOW6HH6 CHrHaJia R 

myMy npH 38,11,8HHUX B6Jl~HH8X Cl'lrH8Jl8 H myMOBHX HCTO'CJHl'!ROB Ha., ruco..:. 

~e 38pFl~O'CJyBCTBl!T6nLHOro npe.uycrum:TeJISI. 

Ilony"CJ6Hll q,op,1ynu, OIUl:CllB8Bl!lH6 qJOINY BblXO~oro Cl'lrHaJia.npH 

T6OpeT~6CROM qJOp,!HpoB8ID1H/I8/. Pacc"CJHT8Hll 38BHCHMOCTH uoµ.rnpo

B8HHOro myM8 OT ~T6JILHOCTl'l BHXOmtoro liMllYJILC8 Ha YPOBH6 O,I% 
OT M8RCl'IM8JII,HOii 8MMHTYJJ.ll WIS! pasmt'CJHWC CX6M ctop,mpOB8HIDI: 

CR+ RC, CR+ 4 RC) CR+ 6R c, WISI rayccoilcRoii, Tpey

rOJII,HOtt Pl T6OpeTH'iecRott 4JOIN l'lMllYJILCOB (cM. pl'lc. I). 
IlpOB6~6H cpaBHl'!T6llHllii 8H8Rl'l3 p83JIH'Il!HX q,oµ.rapyv~ux uenett C 

8RTl'!BHllMl'l lpMLTpaMl'l, B 'CJ8CTROCTH, paccMDTP6H8 cxeMa HHTerpnpyRl!le

ro ipMLTpa, cocTo.Rma.R 1m mx nacmmHUX RC -3B8HL8B H HSHHBep

Tnpyromero 8RTHBROro qJMLTpa Ha OCHOB8 oneparmoHHOro YCHRHT6Jlfl/261. 
C IlOMOIIILID 8BM paCC'CJHT8Hll OllTHM8JII,Hll8 B8Jll'l'CJlillll 3Jl6M8HTOB CX6Mll, 

COOTB6TCTBYllllt>f6 Ml'lHHM8JILHHM HO!Nl'lpoB8HROMY rnyMy l'l ~T8JILHOCTH 

HMnyJILca. Hs puc. I BH~O, 'CJTO .l¥]HH8.R cxeMa qJOif,IHPOB8HIDI 

CR+ 2. RC+ fl cp nl)HMepHo aRBHBaJieHTHa C}JY"CJaro mecTHRpaTaoro 

HRTerpHpoBaHR.R aa RC➔HJILTpax. 
IlpaKTl'l'CJ6CRl'l6 paspa6OTRl'l M0J!OillYM.RmHX npe.uycHJIRT8JI6ii l'l HX npr

M8H8HH.fl B qJl'l3l'l'CJ6CRiiX 3RCll6Pl'IM6HT8X OilHC0Hll B ll.RTOii rJiaBe ,IUICC8p

T8UMH. 
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3aBHcHKocro uopKllpOBaHaoro myim npu pa3RYI cnocoaax 
cp>poposaau or .-iareJ1•aocru mmyJ1oca. (JlJllr?enaocrx. 
rJl~JIJ: lllfflfJUoCOB paccqafa&H Ra yposae O,~ IULKCDa.11•
ROI aeJ11rty.1ta, · · BXJIJlqaa aaqru10 • xoae~ raycco1czo
ro mmynca). 

Kpecru X coorsercrsyer clX>PKl'IJlOBaHHll c axTHBHlilll 
~upo11 CR +2xRC +A'P , paccqaraauouy asro-
poK B npHKeaeHROKY B paOore /.zs/. 
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C y,18CTH6M aBTOpa 6wm BlIDOJIHS~H nep13ue ~6TO,Wi'I6CRH6 H ipH-

3Hll6CRll6 pa6oTH c no;rynpoBO,Il;lillROBHMR .neTeRTOpaMH aa yciROPlITeMX 

BHCORHX saeprnn, B TOM -q0:cne npoBe,neau 0:ccne,noBaHIDI ynpyroro pp

Ir pJ-paccemum aa Manne yriw np~ :=rnepr~ 4. raB Ha c0:axpoctas0Tpo

He JIB3 OIDUf10•. II/. 

,llruJ Hsy-qerum ynpyroro ep- ll e d -paccemm.FI Ha aneRTp0HHOM 

YCROpHTene EpeB8HCROI'O iptrn~ecRoro HHCTI'ITYT8 paspa6oTaH sap.!!,np-

11YBCTBHT6nbHID1 npe.nyCHJIHT6.7ll,, BHJCO,IUia.FI aMilnHTy,na ROToporo cna6o 

saBHC.l!T OT SMROCTH ,JJ;6T6RTOpa BMOTb ,no (!000+3000) n~/24/. B 8TOM 

8RCIIepm.!6HTe/4/ nonesaue. CllrHanH, COOTB6TCTBYl!XIUI6 npOTOHaM ll ,nen

TOHaM c aaeprHSH 3-20 MaB, perHCTPHPOBMHCb .Ha HHT6HCHBHOM ipoHe 

OT yrnepo,IUIHX ;r,nep B .n;Hanasoae OT 0 .no_ 0,5+! MaB. ,llruJ ycTpaHemm 

8TOrD ipona HCII0.7ll,30B8nC.FI nHH6HHID1 ,IJ;HCRpHMHHaTOp, cnoco6a!lli pa6o

'1'8Tb C BHCORllMH sarpy3R8MH ;rr.o I,5. ra5· HMII/ceit. 

HaH6onee lKSCTRHS Tpe6oBaHIDI no YPOBHIO myMa. CTa6HnbHOCTri' ·yc0:

nerum Ir sarpyso-qnon cnoco6aocTH npe,n'I,.FIBMIOTC.FI R npe.nycanHTSn.FIM 

,JJ)l.fI ,-, r- ll peHTr6HOBCRIDC Cll8RTPOM6TPOB. B !968 ro.ny aBTOPOM pa3-

pa60T8H 3ap.!!.llP1lYBCTBHTSnbHHH npe.nycMHTenb c.noneBUM TpaH3HCT~poM 

Ha nx:o.ne ,J.T)lll O -Cil6RTPOM6Tpa/2, !9/. C Ge (LJ-,neT6RTOpOM 06'!,- . 

eMoM 6, 3 cM3 6uno no~eao anepreTWISCRoe paspemem,:e 2 RSB B 06-

nacTH HH3RIDC :rnepm, .'qTO OTHOCMOCb R Jry'IIIlllM pesynbTaTaM B CTpa

HS • , . Ynyqll!HB CX8KY . npe.nyCMHTSM H llpm.lSH.FI.FI 6onee COB6p!l6HHH6 

rp_aH3HCTOpH,MH DOJIY'IIHJDI 3HepreTH'll8Clt08 pa3p81ll6HH8 I,9 H 2,5 K3B 

Ha nzmmx !20 R8B H I,3 MaB C ,neT6RTOPaMH 60.)ll,IDOro o6~eMa 

V ' 3 ( = 4! CM ). 

H3B6CTHO, 'ITO Haz6one,e BHCOR06 8HepreTH'q6CR06 paspemea0:e MO

XST 6HTb no;ry-qeao·B ycnOBIDIX, ROr,na_ noneBOR TP8H3HCTOP OXJl8lK~6T

CSI B RpHocTaire BMBCTe c ,neTeR·TopoM. CYllleCTBe,aaun myMOBOH BRna~ B 
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TaRruc Cll8RTPOM8Tpax npruco.n;HTCH Ha p08HCTOP CM8~8HHH noneBoro 

TpaH8.HCTOpa. 

0,n;KH HS cnoco6oB pa60TH 688 p08HCT0pa CM8~8HHH - .HCllORL80Ba

HH6 o6paTHOH CBH8H C BHXO.JJ,8 sapam,tzy13CTB.HT8RLHOH C6RUHH Ha CTOR 

noneBoro TpaH8.HCTOpa. IlpH 3TOM HCllORL8Y8TCH aifqieRT YB6RWI6H.HH 

TORa saTBOpa C pOCTOM Hanpa~8HR!l Ha CTORe, Ha6RD.JJ,88Mw! B oxna~

,n6HHHX ll0R8BHX TP8H8HCTOpax. B'Il8PBOH ny6~aUHH Ha 3TY T8Myl32/ 

6~a yRasaHa RHmL 6ROR-CX8Ma YCTPOHCTBa. ABTOPOM ,IU'ICC8PTamm. pas-

'pa6oTaHH ROHRP6THH8 CX8MH npe,nycHRHT8R8H co CTOROBOH o6paTHOH 

CBH8Lxl251. B CX6M8, llORasaHHOH Ha pHc. 2, HarpysROH IlOR8BOro 

TP8R8RCTOpa no IlOCTOHRHOMY TORY c~~HT ROM8RTOpHo-6asoBHH nepe

xo.u; 6.lmOMPHOro TpaH8HCTOpa. Ilp.H STOM npol'ICXO,Il;l'IT C8MOCT86HRH88UWf 

pelltl'IMa noneBoro TpaHSHCTOpa. Hanpm,!ep, npn YB8RH1181U'IH.06paTHOI'O 

TORa ,IJ;8T6RTOpa TOK noneBoro rpaH3HCTOpa yueHLmaercH,TOKOBaH Ha

rpysRa C08.JJ,88T llOBHm8Hl'I6 aanpH~6HHH Ha CTOR8, a 3TO B CBOD 0118-

pe.u;L 88 0116T yRasaHHOro BHm8 aifqieRTa YB8Jmtl.HBa8T TOR saTBOpa H 

OTPHUaT8RLH08 CM81!16Hl'I6 Ha saTBOpe YM8HLmaeTCH. Ilocne,ny!Olltl'Ie R8f'R8-

.u;u npe,nyCRJIHT8M o6ecne11HB8IOT 60RLillOH R03qxi:HUH8HT y01rneH.HH C pa-

80MRHYTOH uenLD o6paTHOH CBH8H (K ~ 5000) H BHCORYD CTa6MLHOCTL 

sapam,11y-BCTBHT8RLHOCTl'I. 

Paspa6oTaHHHH npe,nyCHRRT8RL 688 pe8HCT0pa o6paTHOH CBHSH no-

8BORM no~HTL c Si.(Li} -.u;eTeRTOpoM aaepreTRtiecRoe paspemeHHe 

290 3B Ha RRHHH 6,4 R3B (CM. pnc. 3)·npH RBasuraycCOBOROM <l:OIMH

poBaHHR c L=2 MRCeR. 

Ha OCHOB8 HCCR8,Il;OBaHHH, BlffiORH8HHHX B rnaBax Il, m, paspa6o

TaH npe,nyCMHTGRL/5/, ll08BO~!Ollllrll nony11aTL O,Itli0Bp0M8HHO aMnn.H-ry.u;

HYJO H.Bp0M8HffYD HHq:O!M8Ul'ID O H,IJ;8pROM H3RY1i8Hlm. BpeM8RHOH RaH8R 

npaRTH118CRH H8 BHOCHT ,Il;OilORRHT8RLHHX myMOB B aMDRH'cy,ItH:w! R8H8R, 

ll03TOMY npe,nycHR.HT8RL M0~8T HCilORL80B8TLCH .u;nH TO'IHHX Cll6RTPOM8T-
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IJli'l6CRRX HSMepemrtt c Ge (Li}-JT13TeRTOPaMH. Co6cTBeHROe paspeme-
• 

HHS npe.nyCIDIBT8M HS XYE8 0,9 R3B + 0,03 R3B/nq:•Ccn~) (B rep.1a-

HH8BOM' 3RBHD8JI8HTe), Roaq:q:mmeHT YCIIJ16RIDI C pa30MRRYTOfi o6paTHOii 

CDJI3bID HS M8H86 5000, M8RCHMa~HruJ DllXOM8E aMIL7IHTYm3 npll conpo

THDJ16HHH Harpy3RlI 6onee l ROM ±10 B. 

.Il;m Dp0M6RROro BblXO,nB R03q:(llfUH8RT yCHJI8HIDI - He M6R68 200, 

BPGME HapacTaHIDI - RS 60JI88 2,5 HC8R, ~TSJibROCTb BbIXOMOro RM

IlYJibC8 - 8+500 HCeR; MaRCl:IM8JlbH8E BblXOMM 8MilJIHTYm3 ±1 B. Beeb 

npe.nyCMIIT8Jlb CMOHTIIPOB8H B ROpnyce C pa3M8p8MlI 80x35xl40 ·MM. 

IIpn peracTpamrn connam,HHii OT Co60 M6E.11Y m.iny ~caMH rep.1aHaenoro 

,neTeRTOpa ( V ~ I,9 cM3 ) lI CWIBTWUISIUll'.OHHoro ctJeTtJnRa, cocTaBJISH

Horo U3 ~OTOyMHOl!rnT6M XP1021 ll CTHJib6eHa, paspemaxmee Bp0M.fI ,wIE 

Y3ROro )J,uana·soHa 3Hepn1£i OROJIO 50 . H I'.330 KSB COCTaBrutO, COOT-

B8TCTB8HHO, 15,6 a 1,1 HCeR. 3TH pesy~T8TH H8XO;n;flTCE Ha 

YPOBH6 JiytJIDHX ony6JIHROBDHHblX ,I(OCTIDKSHHtt. 

IIpe.nycrurn:T6i"J, HCTIOJib30BaJICE TaREe ,Il.7Ul JI3Y'tJ8HIDI ,n6JI8RWI Til8-

JIHX E,nep, Bli3B8RROro 6espa.IU'la~OHHHMII nepexo,nBMH JU. -M830HOB/6/, 

Ilp!I 3TOM B HOHJ,iSami:oHHOil RaMepe perHCTPl1POB8JlllCb OCROJII(H ,neJI6HIDI 

Ha q:one 60JibillOrO tJHCJia o( -pacna,non (106+107 RMTI/CeR). IlpH T8ROii 

BHCOROH:sarpysRe 8MTIJIHTYMM RHq)Op.!aUIDI CHIIM8JI8Cb TOJibRO C BpeMeH

Horo BblXO,nB npe.nycHJil1T8M. IlpH wiHT8JlbHOCTll BblXO.l\HOTO m.lilyJU,ca 

8 HC8R myM (B RpGMHH6BOM 3RBl!B8Jl8HT8) COCT8BUJI 5Q.;.60 R3_B. 

IIpe.nyC.llJIUT6Jlb C 3HepreT~6CRHM H BP6M6HHIJM BHXO,nBMH y,I(06HO 

HCTIOJlbSOBaTb ,Il.7Ul H3YtJ6HIDI ~Op.Ill HMnyJlbca TOR8 IlOJIYilPOBO.rr,HHROBHX 

Il .npyrruc ,n6T6RTOPOB. 
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0CHOBHH6 BHBO,IU,I .n;KCCGPTarum MO~O cq;op~yJinp0B8Tb CJl6.IlYIDll!I™ 

o6pasOM! 

1. 06o6meHH n paSBHTH T60peT~6CRH6 npe,nCT8BJI6HHE O IDYMOBHX 

CBOiiCTBax YCHJIHT6JlbHHX Ilp!I60poB (3JI6M6HTOB) Il M6TO,nJIR8 RX lISMepe-

mm. B 'tJ8CTHOCTH: 

a) Ilp0JT.)IOE6R npOCTOil cnoco6 H3M6p0HIDJ myMOBblX CBOilCTB npe.ny

CHJIHT6JI6tt·(HJIH OT,nSJlbHHX TP8HSHCTOpon) nplI IlOMOmH reaepaTopa sa

PEM; 

6) BB8Jff3HO IlDRRTne S8J)E,I(OBOii Cil6RTP8JlbHOll WIOTHOCTU ll IlOR838-

H8 U8JI6COD6pasaocTb ee lI3M6peRWJ; 

B) pacctJHTaHH myMOBH6 CBOHCTBa napaMeTp-"l'Jecruuc BH,neoymrJIHTe

Jiett Il Il0R838HH IDC BOSMOlltHOCTil;' 

r) Ilp0JT.)10~6H8 ROHCTPYRUHE ,Il.7Ul 0MOBp6M6RROrO lISMepearuJ 4-x. 

OXJI8EM6MHX IlOJISBHX TpaHSHCTOpOB, Il0SBOMDJt8E cymecTB6HHO CORpa

THTb BpGM.fI, H606XO,IU!M06 ,Il.7Ul OT6opa TP8HSHCTOpOB C MlIHRM8JlbHlJMH my~ 

MaMlI. 

II. IlpOB6Jff3H ClICT6M8TWI6CR.IDi 8H8JllIS myMOBHX CBOitCTB S8J)E,I(O

tJyBCTBUT6JlbHHX npe.nyCMHTSJieit IlPII paSJIWIHHX cnoco6ax BRJIXJqSHHR 

n~pBOI'O Racna,na. IlplI 3TOM DORasaao, tJTO: 

a) npe,nnOtJTHTSJibHHM EBMSTCE BRJIID'tJ6Hll6 nepnoro R8CR8M no 

CXSM~ 9 0611lliM lICTOROM. CxeMa C 061IlliM 38TBOpOM (6asoii) ID,!68T llOBH

meRRHtt ll8paJIJ16JII,HIDLmyM, a CXSMa C o6mHM CTOROM - IlOBHmeHHHii no

CJie,nonaT6JibHllii myM; 

6) R8CRO,IUIM cxeMa no myMOBHM CBDliCTBaM HGCROJlbRO xyxe, tJeM 

,D;Ba R8CR8M C 06ll!I™ llCTOROM, 6CJllI HarpysRa R8CRO,IUIOH CXSMH He 

OtJ6Hb BHCOROOMHM. 3TO yxy,llJ!l6Hll6 OC066HHO 38M6THO Ha BHCORIDC tJac

TOTax. 
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Ill. IlpII noMOiltlI MaTp!I"'IRoro M6TO,na npoBe;n;eR. cpaBR11TeJU,H1,1H aHa

JIH3 ,RaII6oJiee pacnpOCTpaR6RRHX CXBM 3apR;D;O'!yBCTBlIT6Jll,HlllC npe;DYCII-

RIITeJieii, DIJR STOM ReROTopiie cxeM11 pacct1IITaH11 BnepBue~ 

IY. CIIcTeMaTH3HpoBaH n paaBMT Ma Te pHaJI o ciioprnpyIO!lllIX nenruc 

cneRTPOMSTPlI~SCRlIX YCWillT6JISfi: 

a) n.OJIY~BRl:l TO'IRH6 BllpBJ!tS·RlIR, onncHBa:ianne qJOp.!y BHXO;IJ;Roro 

cHrnana II oTaomeHHe c·Hrnana R DJYMY }J)IB CJIY~a.ii -reopeTH~ecRHX <};op

MHPYIOllllIX neneii, o6ecne~riaxmn:x MaRc.l:lMaJlI,RO B03MOlKH06 O'l'ROID6HlI6 
•· ·- . 

CHrHaJia R myMy npII 38,n8HHOM Bp6M6HH M8RCHMyMa BHXO;IJ;ROro HMnyJU,ca 

H npII aa;n;aHRoii )J.JlHTenr,acicTH m.1ny.J1Bca; . . 

6) B Ra~eCTBS RPHTSPIIR aarpy30~ROfi cnoco6HOCTl'l (npa ,naHROM 

qJOp.mpoBaRHl'l) DB6;IJ;6Ha ;JVIHT6Jll,HOCTI, HMnyJII,08 Ha YPODH6 1% OT MaR

CHM8JII,ROfi BMIIJillTY ,I(bl; 

D) B1:,TtJl'lCJieH11 aaBHCIDAOCTH HOPfflpoBaHHoro myMa OT ;JVll'lT6JII,RO

cTII BHXO;IJ;ROro HMllyJU,ca Ha ypoBR6 0,1% MaRCHMMI,ROfi aMnJiliTY,Il;bl ;lVIR 

pa3JI!I"'IHHX cxeM iop.1HpOBaR1IR: CR+RC) CR+~Rc, CR+6RC I 

;lVIR raycco:acRO:i'i H TpeyrOJU,HOfi qJOp.! HMnyJU,COB; 

r) npoBe;n;eno cpaBH6Hli6 lI3B6CTHllX RB83HrayccoBCRlIX qJOpiHpyJ}

l!llIX nenefi c HcnoJU,aoBaHaeM aRTHBHHX qiHnTpOB, RC- II RLC -
3B6RI,6B. 

C noMOI!tI>IO 3BM pacC~IITaHa npaRTII"'I6CR8.ll cxeMa qJOp.!HpoBaRIIIJl, 

COCTOR!llaR H3 aRTHBHOro qJHJll,Tpa Ha OCHOB6 onepaUll'.OHHOrO YCHJIRTSJIR 

H lUJYX naccHBHHX RC -aBem,eB, npm.iepHo aRBHBaJieHTRM mecTHRpaT

aoMy IDITerp:.tpo13aRI110 Ha RC -nenruc. 

Y. Paspa60T8H ROMnJieRC crieRTPOM6TP!I"'I6CRlIX ycTpOttCTB ;lVIR pa-

60Tll C nOJIYnpoBO.IJ,lllII{OBllMH ;IJ;6T6RTOpaMH, BRJIIO~a:iannn B ce6R: 

a) OPIIrIDI8Jll,HllH npe,nycHJIHT6JII, ;lVIR O;IJ;HOBp€M6RHOro HSMSpeRIIIJl 

8H6Prli!I lI Bp€M6HH npHXO.u,a R;IJ;6PHOtt ~acTHUH, HMSiaQJ'Ifi BTOpon BllXO;IJ; 

14 

co BP6M6H6M aapacTaHHR 2+2,5 HCeR. no myMOBHM xapaRT6pHCTHR8M 

npe;eyCHJIHT6JII, He YCTYnaeT, a no 6RCTpo;n;eficTBHIO.IlpeBOCXO,IUIT sapy-

66l!tHll6 (fapA6HHll6 o6pasUl,l. Ilp!I HCllOJII,SOEaRlin 8TOro npe,nycILTIIIT6JIR 

;lVIR Bp€M6HHHX HSMepelilifi C repM8HH6BllM ;IJ;6T6RTOPOM o6~6MOM 1,9 cM3 

;IJ;OCTHrRyTO Bp€M6HH06 paspemeane 1,1 HC6R nplI perHCTP8IWH raMMa

RBaHTOB c aaeprnefi tr-=: 1;3 M:rn n: 15,6 HC6R npH Er= 50 R::lB, 

~TO HaJCO;IJ;!ITCR aa YPOBH6 JIY~mliX ony6JIHROBaHHHX ;IJ;OCTITTt6HHfi; 

6) raMMa-cneRTpoMeTpll aa OCHOB6 , Ge (t) -;IJ;6T6RTOp:JB, paspa-

60TaHHll6 ;rJ)lJI HCCJI6;IJ;OBmutii no nporpaMMe RCHATITI (n;n;epnan cneRTpo

cRon!IIJl Ha ny~Rax npoTOHOIJ): C aHepreT!I"'I6CRHM paspemeHH€M 2 R8B 

aa JIHHlIH f 'r = 52 RSB ( 169 Y 8 ) · c ;n;eTeRTOPDM o6MMOM 6, 3 cM3 

(1968 r.); c paspemeHHeM 1,9 RSB Ha JIHHHH Er= 120 RSB c57co) n: 

2,5 KSB Ra ;mliHH Er= 1,3 MaB c60co) C ;IJ;6T6RT0pOM o6~6MOM 41 cM3 

(19?2 r.); 

B) peaTrenoBcRHe cneRTpoMeTp11 Ha ocHone Si(l) -;n;eTeRTopoB, 

HCnOJU,SYDQJ'I6 Bil6p13ll6 paspa6oTaHHH6 npe,nycHJIHT6JIH co CTOROBOH o6-

P8THOfi CBfl3I,IO. IlOJIY~6RO aaepreT!I"'I6CR06 paapemenae 290 SB aa JIHHHH 

6,4 R8B ( 57Co) C ,D;6T6RTOpOM IlJIO!lla,n;I,10 20 MM2 l'l rJiy6n:aof;i >IYBCTBH

T6JII,HOrO CJIOR 3 MM; 

r) C ~aCTH6M 8BTOpa paapa60TaHa OCHOBRaR annapaTypa H npo

B6;IJ;6Hll 3RCil6PHM6.HTll no l'l3J':~6HHJO ynpyroro ep- H ecf.- pacceRHHR 

aa MaJIR6 yrJill Ha 8Jl6RTPOHHOM YCROPHT6JI6 EpeBaHCRoro (pH3Hti6CKOro 

HHCTHTyTa. 

B OCHOBY ,IUICC6PTaUHII nOJI0~6Hll pa60Tll, ;IJ;OJIO~€HH116 Ha MBlE,lty

Hapo;D;ROM CHMil03HyM6 no H8HOC6RYH.IUIOfi T€XR!IR6 (,1Jy6Ha, 1967)/1/, 

Ha XYlll 6l!t6rO.Il,ROM COBBmaaHH no H~€pRott Cil6RTPOCROilHH lI CTPYRType 

aTOMHOro R.JJJl8 (Para, 1968 r.)/2/, Ha cHMnosHyMe no R~HH!I"'I€CRO~ 

15 



6,4 waf> 

.;290al'> :r 
. : 7,06 .al'> 
; ;t,· 

...... el -,/ .. \ 

2,1Am 

, . 
s'Co 

14.4 i<ab 

-!~ 
: ~ 

I 

r/,74K3f> 
13,951<31!> • 

_j~331!> . 
1S.3/t: : 20l?wal!> 

: \: : !\ ; .. . : \ 
;~"\__j""\._ 

Puc.3. CneHmpb1 57Co u 2
'

1Am. 

16 

~osHMeTprui: (nerurnrpa~. 1969 r.)/3/, aa uel[,ltyaapo,lUloR ROH1epeau;irn 

no ~Hsime aneMeHT8PHHX ~acTHU (KueB, 1970 r.)/4/, aa uelt,ltyaapo~

HOM CHMnoseyMe no CUHHTllJlllSIUl!:O~RllM li nonynpOBO.I(H!IBOBhlM ~6T6RTOpaM 

(Bammn:-roa, 19?2 r.)/5/, H~ ueQyaapo~aoa Roa~epettuiru no R.u.epaoii 

~li3mt6 (MIDHX6H, 19?3 r.)16/ li ony6~ROB8HHll6B.P860T8X/?-271_ 

.llitT6paTypa 

l. AR.HMOB 10.K., Eopebo B.~ •• nopqOM8H n., KaMHrul A.III. H ~

MaTepuaJIH CHMnosllyMa no H8HOC6RYHWl,Oil g.rr,epaoil an6RTP0Hlil{6 • 

om, 13-3700, ly6aa, 1967: 

2. Apm,T P., KaMHHH A.III., Mys0:0Jlli r;, IIITpyccmnl: x. noRna~ aa 

XYllI e~erOWl,OM COBemaHM no R.n;epHOH crieRTPOCROnHH H CTPYRTYP6 

aToMHoro· R.n;pa. Pura, rurnap1, 1968 r. (IJpenpRHT Ol1f!l113-3?69, 

,Il;y6HB, 1968). 
3. Eopebo B.qi., 3a)Il.laasoa IO.E., Kannmrn A.III. Cm.mosuyM no RRlffill

~ecRoii ~osm4eTpnu. neHHarpa~, Hayxa (IleHHHrp~cxoe oT~.),1969. 

4. ARHMOB 10.K., Aa~ePT K., KasapruIOB 10.M., KaMHHH A.III. H ~

Me~,nyaapo,naaH ROH~6p6HI.J,UI no ~H3HR6 aneM6HT8pHHX ~SCTHU. 

KneB, 1970 r. (DTqi, 62, 1231, !9?2 r.). 

5. Aa,li;epT K., ARilMoB 10.K., '1<anuHmI A.III., Oprnenn r~ Me~,nyaapowi.uii 

cHMnoseyM no CUl!:HTIDI.lll!UllOHHllM H nonynpOBOWl,HROBllM ~6T~RTOpaM. 

BalllllilI'TOH, 19?2: r., IEEE frans; on Nucl.Sci. NS-19, N 3,104(1972) 

6. Andert .et al. Proceedings of the International Co~erence 

on Nuclear Physics. Munich, 1973, vol.I. 

North-Holland/ American Elsevier. 
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