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OEIUAH XAPAKTEPHCTIIKA. PAFO'IH 

AltTY8JILHOC'l'I, npo6JreMH. B COOTB8TO'l'Blm C OOBpeMeHHHMH Teopwn.m 
Bemmoro o~e,mmeHz.a:, Ha,m,me y HeflTpoHa MeKTpHlleOKoro sal)JJ.Wi IIpR

BO.zntT R CytlleOTBeHHl:lM CJI8.D;CTBRRM: 

I. Tax ItaR 8J.18RTPJ!'ll'.8CKHA 38P1{,II; MeHJieT 3HaK IIpR oc~ 
HelTpoH-8ll'ntHelTpoH, TO 'l'8IGI8 OCURJ1,1Illll;lm, IIpe,IJ;CRasimaewe HeROTOpli
MH Teopwn.m, SaIIpelltaDTCJi B OOOTB8TCTB1m C 3aKOHOM OO:xpaH8HM 8JI8R
Tl)R'IJ:8CROro SBl)JJ.Wi~ 

2. EcJlll'. Bee 6apROHl:l ~em 8JI8RTpHll8CRd saP1{,II;, CJia6o OTJIIABJ>
ll!RflCJi OT 061:,l'qHO IIpmmMaeMUX BeJIJ!1mH l!IX M8R'l'l)R'l8CROro sal)JJ.Wi, TO 
38ROH COXpaHemm: 6apROHHoro 'll!~ 6y.n;eT CJI8,IJ;CTBJ!8M saROHa CoxpaHe
HJI.a: sal)JJ.Wi, a He HesaBJicm11w np.mnnmoM. 

3. Paona.n; npoTOHa, npe,n;oxasimaeMl:ll HeRoTopm.m Teopwn.m, SaIIpe-
11taeTc.a:, Tait RSR JI8llTOHH, Ha ROTOp!le OH pacna.n;aeTo.a:, 6y'JJYT JIM8TL pas
Hl:lfl aJieRTpHlleCRRff saP1{,II;. 

IlOCROJII,Rf HyJieBaJI BeJm,mJIS sal)JJ.Wi HelTpoHa He BHTeRaeT HS Teo
pl!J!, BOnpoo O CTenemi aJieRTpoHeflTpaJILHOCTH HeffTpOHa ,IJ;OJillt8H 6HTI, pe
meH 8RCll8pm.!8HT8JIE,HHM nyTeM. 

OcHOBHa.a: neJil, pa60TH COOTOJ!T B cos.n;amm ycTaHOBRH ~ J!SMepemm 
MeRTpH'll'.eCRoro sal)Jma CB060,D;HOro HelTpOHa IIpH llOMOlltJ! yJil,TpaxOJIO,D;HHX 
HelTpoHOB. 

. Hay,ma.a: HOBHSHa pa60TH: &lepBHe 003,n;aHS HeflTpoHHO-OllTJ!'ll'.eoxa.a: 
yO'l'aHOmta ,Il;JI.a: yJil,TpaxOJIO,IJ;HHX HeffTpoHOB, ROTOpa.a: llOSDOJIJie'l' perHCTl)R
poB8.TL.CM81lt8HJ!Ji H8ATpoHHO-Oll'l'H'i80ROro J!306paieHJ!Jl no,n; ,n;elCTBR8M aJieR
TpH'll'.8CROro llOJlH. 1JyBCTBJ!T8Jil,HOOTI> YCTSHOBIUI paBJia -qyBCTBJ!T8Jil,HOO'l'H 
YOTSHOBRJ! ,IJ;JI.a: J!SMepemd MeKTpll'teOROrO sal)JJ.Wi HeflTpQHa Ha XOJIO,IJ;HHX 
HeffTpoHax B ILL - I'peHo6n (~) - ~n = 5•I0-20 ~e/cyTRJI, r.n;e 

CJ.i - sal)Jm aJieRTpoHa. BnepBHe ycTaBOBJieHa BepxHJUI rpalll!Ua sal)JJ.Wi 
HeATpoHa lipH llOMOOIJ! YXH. 

IlpaRTll't8CKa.a: neHHOOTL pa6o'l'!l. Cos.n;amte YCTaHOBRJI llOSBOJmJIO npo
Jt8MOHC'l'pllp0BaTL BOSMOJalOOTD J!SMepeHU SJieRTpHlleCROro sal)JJ.Wi H8!TpoH8 
lipH llOMOlltH yJI1,TpaxOJIO,IJ;HHX He!TpoHOB. BiJIH BH.a:CHeHH BOSMOllml8 nyTJI ' 

llOBHm8JDUI VB()TBlff8Jil,HOCTH YOTSHOBKH. 
OnliT, HattOIIJiemnd! B nponecce ,Il;aHHO! pa60TH, B 8Ha'IJ:H'l'8JI1,HOI CTe

neo o6Jier'laeT pem8HJ!e npo6JieM, BOSHJIK8DllJIX IIpJI cos.n;amm: onTJ111eCRHX 
ycTaBOBOR Ha XOJIO,IJ;HHX H YJil,TpEIXOJ!O,IJ;HHX HeflTpoHax • 
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ApTOp 381l!HDj88T pe3YJJI,TSTH: 

I. Bnepm.e C03,It8H8 Opm'BH8Jll',H8Jt neffTpoHHO-OIIffl'l:8Citrut YCTSHOmta 
,ltJIJI H3Uapemm M8R'l'plfi8CKOro aapa.ita HelTpoHa IIpl! ll0:.r0l!!H YJJI,TpaxO.llO.It
ma: HeflTpoHOB. 

II. JuISI llOJJYl{CmtJt H81Tp0HHO-OIITJill:eCRoro ll306prutemm Ilp2:M8HJreTCSI 
B8J)"l'Hl(a,'ll>HOe ~ecRoe sepRSJio, KOTopoe HCKDJllaeT BJJRJIHRe rpa
mrramtoHBoro llOJUl: H ,naeT BOSMOl!BOCTI, HCllOJil,30BaTl, B3Cl> cneKTp Hel
TpoHOB, OTpBZnJJ!IZXCSI OT ero noBepmocm. IIp;r 3TOM: 

I• IIpewrozeHa H peSJIH30B8H8 MBOrODtCJI8BaSi CHCTeua B'SMepemm. 
2. IIpe~'I0%8H8 H p88.7ml!OB8H8 .llH@lepe~8JILHWI CHCTCMa H3Mepemm. 
m. Cos.namtWI YCTSHOmta HCllOJII,SOBaJIB.Cl, M8 HsMepemm CTenemi: 

M8I<TpoHelTpaJWiocm neffTpoHa. BIIepBHe IIPH noMOlllll bJJI,'l'paxOJIO.JtHHX neff
TpoHOB 6wra no.nyqeHa oneBRa , n = (-4, 3± 7, I) • rn-2 'h. . 

CTp;pU'YJ:8 H o6'I>eM pa6oTu • .IUiccep-ramm COCTOm' HS BBe.ztemm, 11e
mpex rJiaB, saitJIIRemm 11 cmtcxa JJHTepaTY:PfJ (84 cTpal!lmll, 5 Ta6J'Jl'JIJ;, 
27 p;ICymtOB). 

C01(EPIAHHE PAID'ru 

B nepBoD rJiaB8 paCC1d8TpITT!a8'1'CSI 8K'l'Y8Jll,HOCTl> Onpe,It8.1I8HlJJl OTene
Bll 3JI81t'l'p0HCl'l'pa.Jll,HOCTlI HeflTpoIW.. F.cJm Y H8flTpona CYJ!tCCTBy-eT M8I<Tp;I-
11ecm saPH,Tt, 'l'O SSROH COXpaHeHRR 6ap;roHHOl'O 'llHOJia MOl!tHO paoCMST:pK
Ba'l'.I, nexax uasami:cm.mil IJpmD:tmI, a lt8R CJie.ttoTBHe sSI<ona ooxpmemm 
SJIO~OCROro sapa.ita. Iloxasana CBSmL MEm,'ltf 38PH,1tOM neiiTpoHa H npe.n;
CIW.3HBaeamMH neitoTopm.m: Teoimm,.m oc~ nel'l'pon-miTJ:meflTpoH. 
Tami:e Oc:IUJJIJrJDnllI (B MO.ItOJIH c necoxpa:aeJIHeM 6ap;IoHHoro 'IJ.HOJia AB = 2) 
IIpa co6Jn:u:temm 38I<OH8 COxpaHO!llJR 3Jl8RTpi1118CROro saps;ita BOSUOJEHH 'l'OJIL

ltO IIplI ci.n = o. B 8TOff rJiaBe paCCMOTpOHJl H H8ItOTOpue o.ne.ttO'l'BHR MR 
ItOCMOJior:im npa tt-n /: o. Tau RaR MOltflllNOC!Cd saPll,lt sehpona ne sa
llpSlllaeTcn Teopxefl, '1'0 STS npo6J.I81118 MOl'te'l' 6UTl> pemana 'l'OJlLRO 8KOll8PK
NOHTa.1I.l,JIW Dy'l'm.t • 

Kpoue Toro,n nepnoff rJm:oo pacm.10TpeHH xocnemme H npmmo sxcne
p.n&aIITu no :usuepemm sapsma nelTpOBa. KocneHHUe sxcnepa:Menm 110m10 
pmmeJIHL Ha )tB8 rpymm - rmonopm,teHTU C MOJil3ltYJUll)Hl:Dm ny-cnanm lI ORO

nepn:enTU I!O llClHOJtY .ztpo6Horo 38PJJ,Wl B L!a'l'Oplm. ll,PH JilBlUlPUllm OUJlOllemul 
DylDUl HOITpa.n.BBX M0.1I8JtY.'l (CO2, .Ar, N2 , ~• BP6f CeI) B 8JIOA'lpllN60ROU 
tto.i.o, <Swm IIOJIYlleBH pesy.m.mm 9-n ~ I0-21 l 9-ef. B cSMou 11Y13cm
l'8.1D,BOU 8XCll8pm(6BT8 0 l!O.llOJtY.ll&m lIOJIY1{8H peSJJJI,TS'l' . ~l'I 6_ I ,3·I0'-2I l'IJ• 
J;aJi JICllOJll,SOEm! U6'1'0,It l!3U8pemut m.m.mt'fYJXH SBYROBHX ROJie6amrl3 B o<Si.eue, 
I . 

'8JIOJm8lllI0?4 1..'0JJ:exy.irmm . SP 6, lIO,!t .n;oilc'flmel\f OCD;WL7lllpyD!iOrO SJIOR'l'ptqeO-

toro no.m. B 8lt0ll8pmi8H'l'8X C MOJIUJS,m cyl!l8CTB3'8T 6Ilt8 B 1481'0,lt mme-
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pemm BSM8H8HIDI llOT8m:tPISJI8 SJI8RT:pK118CltH BSOJIHilOBSHHOrO ItOHTelHepa 
n:pK HSM8H8Hlm ,naB.ll8lUISl rasa B HeM. 'IJyBCTBR'l'eJ!l>BOCTl> SToro M8TO,Ita HS 

ypoBHe I0-20+I0-2I I q.¢~ 
:3ItcnepmaeHTH no noxcxy .n;po6Horo sapstita MaTepm! RBJISmCR 8H8JlO

raMH OIIHTS MltnJnmeHS. 'IJyBCTBK'l'8JILHOCTL TaitHX KOCB8HHHX sxcnepmaeHTOB 

TOZe na ypomie I0-21 
\ ~e.l· 

B IIpsn,!HX 3ltCll8piIM8HT8X HSM8l)H8T_cJI OTKJIOHemte IIy1llt8 neATpoHOB B 
3JI8JtTpll118CltOM nOJie. B nepBOM 8KClI8pm48HT8 'l'8KOrO 'tmIS C T8WIOBHMH 
aelTpoum.m 6wr llOJJY'l8H pesyJ.11,TaT q. h < 6•I0-12 I q.el • IIpen;e:sxou
BHe mwepemut sapg.na. uelTpoHa 6wm c.zte.nanu nim: noMOlltit ,D;Bolnoro in,KC

T8JIJ.Ilt'q8CKOro cneRTpoM8TP8 C pesyJJI,'l'STOM O,n <. (-I,9j;3,7)•I0-
18f~. 

'IJyBCTBB'l'eJ!l>BOCTl> ,ItSHHOro 'l'HII8 8ltCll8piIM8HTOB -OHJil,HO Salll![OlIT OT BpeMe
mi: npoxOllfJteHKJJ Bel-rpoHoB 11epes 8JI8ItTJ&A8CijOe nOJie. Ilepexo.zt Ha Hel
TpoHH c 60Jiee mtsIG'IMll asepI'IU.IMB ( 7\ = 20 A, IJ' = 200 M/c ) nosno
JJHJI ~JJ:Y1DITL pesyJJI,TaT Orn f (I,5±I,4)•I0-20 I O,ef.HcnoJJI,soBaBlite 
JJ.11,Tpa.XOJlO,nHHX HelTpoHOB ( \T ~ 7 M/c, 1--> 600 X> OT!tpUB8.8T nom.e 
BOSMOllHOCTlt llOBHll18BKR 1JYBCTBHT8JILHOCTlto B CBSISH C nporpeCCOM B pas
pa60'l'I<8 HCTO,mm(OB YXH 8TB BOSMOZHOC'l'l, CTSJia pe8J.Il>HOCTl>D H 6wra pea
JJKSOB8H8 HS D,ItKOBO,D;Opo.ltHOM HCTO'IIHJill<8 YXff, Sany1118HHOM B ~ HS peSI<

TOpe BBP-M B 1986 r. 

DropaR r.naBa llOCBRll!eHS nOJJytlemm H81TpoHHO-OllTR118CKOrO B'S06pmte
HKJJ HS YJIJ,TJ)SXOJIO,nHHX HelTpoHSX. 0CHOBBHMH 3JI8M8BTSMlt H8ftTp0HHO-Oll'l'll-
118CI<OI K8M8pll (pzc.I) RBJIID)TCSI ropzaOHTSJ.Il,HH8 WIOCitOll8pa.7.UI8Jil,HU8 38P
RSJI8 (I), ~8CR08 38J)lUIJIO (2), 8JI8ltTp0,ItU (3) C Blf.JtMHDJ81fft HS 

Ti (4). YJ.11,Tpa.XOJ.IO~ H8ITPOH, mo,ltlmtlll 11epes T01lltY AB ycTSHOBR8, 
mpameTCSI OT ropzsoHT8J.Il>HHX sepl(aJI JI ~ocxoro seplU1JI8. H 40-
JtYOHJlYeTCSI B T01Dt8 A'. TSlO!M o6pasOM, 8CJII! HS mo.n;e B H81Tp0HHO-Oll'l'll
'it8CKYJ) KSM&py HM88TCSI pemeTitS co Jlt8JIRMH, Ha BHX0,1(8 llOJIY'lH'l'CSI Hel'l'poHHO
OIITJA8CK08 JIS06puemre STHX Dt8J.Iel. HelTpoHH, H8 nomumm:e HS D;B:Jlli!H,Iij)

"18Clt08.38plt8JIO, norJlOllt8D'l'CSI TJ['1'8HOBHMH BM8,IlS!IISJ.m. ECJm H8 BHXO,It8 
m,eeTCR peme'l'K8., SHSJIOITmaJI BXO,D;HOI pemeTKe, l! JIM88TCR .1t8'1'8KTOP 

y 

·~~ 
!~/ 
X 

PBc.I 0cHOBHH8 9JI8M8HTU H81TpoHHO-Oll'l'H-
118CKOI lt8M8pll M l'IJOlffii8iii!!8Jil,HWI 

CX8M8 .n;eloTBRll ycTSHOBKK: I -
WIOCltOIIapaJL7I8Jil>llll8 ropzsOHT8JII,Bll8 
sepitaJia, 2 - BepTHKSJil,HOe D;B:JimJ,lijlll-

11eoxoe sep:RSJIO, 3 - MeKTpo.ztU, 4 -
l3lUI8,tnmnt 1iI3 THTSHa • 
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YJIJ,TpaJCOJIO,ItHHX HeDTpoHOB, TO npx CMememm HelTpoHHo-on-rirqecxoro HS06-
paxemm no ocH x (pxc.I) npoHsol.n;eT HsMeHeIDie ctreTa .n;eTeKTopa. :3.n:eK
Tpo.l(ll (3) CJiyltaT .ttJVI no,ItKJmtJ:eIDIJI BHCOKOBOJIJ,THOro 8JI8KT:pKtJ:8CKOro·nl)JIH 
paSHOI llOJIJlJ)HOCTH. Ta.Rm.I o6pasoM, HSMep,m CMemeHHe IIYtJ:K8. YJIJ,TpaJCOJio,n;
ma: HelTpoHoB·no.n; .n;eDcTBHeM anexTpRtJ:ecxoro nOJIJI, MOJtHO one:imn Mex
TpxtJ:ecm saJ)IJ.lt HelTpona. 

HeilT,POHHO-OnTlttJ:8CKaS! XSMepa noxasana Ha pHc.2. 

PKo.2 HelTpoHHO-OllTRtieCKaJI KaMepa: 
I - BXO.n;HOD H81Tp0HOBO.ll;,. 2 -
ropasoHTaJIJ,HHe sepRSJia, 3 - Mex
Tpo,ll;I,I, 4 - BepTHKaJJI,HOe mtll1!H.ItPK
tJ:80R08 sepxaJio, 5 - pemeTJta, 6,? -
CB8TOBO,l(ll, 8 - BHXO,Il,HOI H8flTpoHO
BO,ll;, 9 - ,ll;8T8KTOp YXH_. 

BxO,Il,HWI H BHXO,Il,Ha.st pemeTKR BmIOJIH8HH 
Kalt e,ll;IIB8Jt MexaHHtJ:eOKaJI c6opxa, KOTOpaR 
M01teT nepe.ll;BHranOJ1 no OOH x. J.iJrJI .n;eTex

TBpoBaIDIJI HelTpoHOB Blix:O,Il,HOI HeiTpOHOBO,ll; HSrH6aeTCa BWIS o pa.ll;HyCOM 
noBOpoTa R = 250 MM. TlllalM odpasOM, YJIJ,TpaxOJl0,1tHHe HelTpoHH yoxop,r
llTOJI B rpammllnlOHHOM nOJie 8ewm: H llpOXO,JVl'l' tJ:epes SJIDmllll8BYJ) q>OJIJ,ry, 
ROTOJ)aa JmJI.ll8TOH BXO,ll;IWM OKOllJROM rasoBOro ,ll;8T8XTOpa. CMemeHHe HS06pa
llt8HJUI Ha BHXO.n;e Il0JiytJ:a8TOH IIy"l'eM ouemeHHH pemeTKH no OCH X HJlll nOBO
poTa D,lt7JJIH,tij)l80KOro sepxa.,ra BOKpyr OOH O (pxc.I). Ilpx S~OM no.ny,m-
8TOJI MO.ll;y.lIRnWI OtJ:eTa B ,ll;8T8KTOpe (pxo.3). B H8ROTOpux sxone:pKMeHTax 
B onTneoKOM TpaRTe sanyoRaJica OBeT,H Ha pll0.3 noxasana MO.ll;yJJJI
IOIII OTCtJ:8TOB onTnecxoro .n;aTtJ:KRa. 

Noa l"tN"l 

1250 
a) 

15 0 'tO JJ XIM 

PKo.3 8almCDOCTb CR0p0CTJI CtJ:8Ta B ,ll;8T8RTOpe Ilpll c111ememm 
HelTpoBHO-OnTB:tJ:ecxoro .11so6paaeBHS1 no OCH x: a - .n;eTex
Top YXH, 6 - OIITHtJ:ecm .ttaT"D!IC. 
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Bo BTOpol rJia:ae paCCJilOTpeHH ~TOp!l, .n:amt)ae BIU18Jt B yuem,me
Hll8 CB8TOCUH H ymp8HH8 HS06paxeHllSI B YCTaHOBRe. TaKHMH ~TOpaMI! 
JmJIJDl'l'M Mmtpo- H MaxpomepoxOBaTOCTJI sepitaJIJ,JruX noBepxHOCTei, TOtJ:
HOCTD HSrOTOBJiemm pemeTKH H ~ecitOro sepRaJia. CynteCTBCHHOe 
BJIHmme BO BpeMSI HsMepemm MOllteT 0Ra38Tb H noBe.n;eIDie OIITlttJ:8CRHX ane
ueHTOB B Bl:ICOKOBOJII,THOY nOJie. 

EcJIH trepes YCT8HOBKY npoxo.n;HT H81TpoHH C O,ItlmaROBHMH CKOp0CTH
MR no OCH z (pllo.I, 2), TO tzyBCTBIIT8JIJ,HOCTb onpe.n;8JIJl8TCSI RaR: 

6qn=4~ V2N/'t /(Et
2 

dN/dx }, 

r.n;e N - CROp0CTb CtJ:eTa ,ll;8T8RTOpa B pa6otrel TOtJ:Re Ha OIUIOHe neHTJ)SJIJ,
HOro mma, dN/dx - RpytrHSHa mma (p!!c.3), 1: - BpeWI HSM8peIDIJI, m -

Macca H8iTpoHa, E - HanpmleHHOCTb 8Jl8KTPKtJ:8CKOro nOJLII Ht - cpe,D,Hee 
Bpewt IIpoJl8T8 H81TpoH8 'tJ:8J'88 06.mCTb, r.n;e no,ll;It7DJt[88TCJI 8Jl8RTplltJ:ecxoe 
nOJie. Tax Rait B yoTaHOBR8 HCnOJIJ,syeTca B8Cb cneK'.rp yJIJ,TpaJCOJIO,ItHHX 
HeffTpoHOB BWIOTb .n;o vz = 7,8 M/c, NI.JI oneHKH '!Y]3CTBHT8JIJ,HOCTH npK-
XO,ll;KTM, y,mm:saa peaJII,HHe napaMeTl)ll ycTaHOBRII, pasHrpaTb no MeTo.n;y 
MoHTe-Kapno 8TOT cneRTp HelTpoHOB. IlOJIY1l88TCH onemta '!Y]3CTBHT8JIJ,HOC
TlI Ha ypoBHe ro,. = 5•I0-20 C\,e /cyTRR. · 

CyntecTBeHHoe BJlltJDD![8 Ha '!Y]3CTBKTeJJl,HOCTb oxastmaeT H ropHSOH
TSJILHOCTb YCTaHOBKH. EcJIH padotraa TOtJ:Ra HSXO,ll;HTCH Ha cepe,ll;KHe CRJlOHa 
mma (pllc.3), TO IIPK HSMeHemm HaMOHa OTHOCHT8JIJ,HO OCH x Ha yroJl ol. 
ynTpaxOJIO.n;HHe H81Tp0HH 6y.n;yT OTRJlOHSITbM no.n; .n;elCTBH8M ycxopeHHH 

tslnot OT OBOei Tpa81CTOpm!, B pesynTaTe IIp0H30l.n;eT pasMHT:e:e 
ll OMe111eH:e:e Hel-rpoHHo-onTHtJ:ecxoro HsodpaxeIDIJI. Hsuene:ime cqeTa B pa6o
treff TOtJ:lt8 B samtCHMOCTH OT yrJl8 HaRJlOHa ol NI.JI MOHOXp0MaTHtJ:801GDC 
H81Tp0BOB CBR38JIO C RpyTHSHOI mma dJJ/dx: 

J:J. N = gt2Sin a'/4•(dN/dx). 

B CJJY'tJ:88 BCJIOBOxpOMaTB:tJ:ecxoro paonpe.n;MeHHH BelTpoBH paSHHX 
8Heprd 611IYT KY8Tb paSHHe OM81118HKH B.D;OJID OOH x. Pao'tJ:CT B8Jill'tJ:HHli 

d.Nldol ;lt.1IJI paam.ma napa111eTpoB ycTaBomm 6WI npoHsBe.n;eH no 111eTo.n;y 
lt>BTe-Kapno. PesyJIH8T IIOR888B Ha pll0.4 ,llJUI B80ROJII,KO pasma: yrJIOB 
B81UIOB8.. nim 0TltlIOH8Bmt ycTaHOBIUI OT ro:pasOHTBJIJ,HOCTH B8 O,Il,Hy Ml:l'.BYTY 
tJ:YBOTBl!TeJll,HOCTl, no OTBomeHllll K HaltlIOHY, 'CJlC,ll;OBaTenHO, 11 cpa.n;Be
ItBa,Iij)BTJl1DI08 BpeMJI np0J1eTa yuem,mamca noqm B .ltB8. pasa. STOT onoco6 
,Ita8T BOSMO:mocn O.n;BOBP9M8HHO R8JDl6p0B8Tb '!Y]3CTBKTenHOCTl> ycTSHOBKll, 
lilOnOJII,SYH rpaBHT~OHHOe nOJie 3eK1llI. Ha OOHOBamlll nOJIY118lWHX oneHOK 
B ItOHlt8.BTOpol r.118Bll ,lt88TM 0n8BK8. TOtJ:HOCTH, O KOTOpol ,ll;OJDIBH 6HTD 
uroTOBJICBH OT,ll;8Jll,HH8 Y3Jlli H81TpoBHO-OllTlitl80RO! K8M8p!l. 
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PRc.4 HsMeHeHRe lJYBCTBltTeJll,JIOCTH ycTa
HOBKK llplit RSMeHemm H8XJIOHa OTHO
CHTem.HO OCR X Ha yrOJI o(, • rJia.1tI(lite 
Kplume - pac'lleT IIO MeTO.ztY MoHTe
Kap.Jio; A , □ - axcnepl!MeBTwn.
Hl,18 TO'IKH MSI pa:.>HHX CMOHOB nmta. 

B TpeTLel rJiaBe ocBemeHI,! TeXHR'llecRlite 
. o 7 - 2~ ~3 - -;.c-1 BOIIJ)OCil C03,ltaHWI nepBoro lit BTOporO BSJ)H-

SHTOB ycTBHomm:. B nepBoM Bap.18HTe ycTa
HOBKR CMemeHRe H306pmteHWI OCY!ll8CTBJISDIOCL DyTeM IIOBOJ)OTa ~ec
xoro aep~ lit HCJIOJil,30B8JiaCL 0,ItHOKaHBJll,HSJI CHCTeMa ~rHCTpaIU!IH. 
Iln:OTHOCTL IIOTOKa YXH BO BXO,ItHOM HeffTpoHOBO,n;e 6wra ID" HeffTp./cM2c. 
BlJm H3MepeHl:l CIIeRTpl:l HeffTpoHOB IIO OCH HeffTpoHOBo,n;a Ha mco,n;e ycTa-
HOBKH lit IIO OCH z IIOMe IIpoJieTa -qepea YC',l'SHOBRy lit .n;SHa o~eHRa 
cpe,ItH~ro BpeMeHR_npoJieTa -qepea aJieRTp.l'l{ecxoe nOJie. Ha JlHC.5 noxaamrn 
cnexTpli HeffTpoHOB Ha mco,n;e lit BllXO,n;e ycTSHOBRH • 
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PRc.5 CneKTpl:l HeffTpoHOB! ·a) IIO OCR BXO,ItHOro HeffTpoHOBO.n;a; 
6) no OCH z IIOMe IIpoxOJt,D;eHHJI -qepea ycTSHOBRy. 

IIoMe BBO.n;a ymrnepcMLHOro RaH8Jia YXH Ha peaitTOpe BBP-M B ~ 
6WI pe8JIH30B8H BTOpoff BSJ)HSHT yCTSHOBRH. 11.nOTHOCTL IIOTORa ym,TpaxO
JIO,ItHilX HeffTpoHOB HS mco,n;e YCTSHOBRH IIOBilCHJUl.CL ,n;o 6-Ia3 HeffTp./CM2c. 
CymecTB8HHl,!M H3M8H8HH8M B 8TOM Bap.ISHT8 smJIJI8TCJI BBe.n;eHRe ~peH
ni,;SJILHOff CHCTeMH HSMepeHHJI. ,nns 3TOI neJIH BHXO.n;HWI pemeua c.n;eJIBHa 
H3 .ItBYX 'llaCTeff, ROTOJ)Il8 c.n:BHHYTl:l .ztpyI' OTHOCHTem.HO ,n;pyra Tait, RSlt 

noxaaaHO Ha JlHC.6. IIoMe BilXO,n;HOft pemeTRH 6wr c.n;eJiaH .ltBOftHOI HelTpo
HOBO,n; C .n;BO!mw ,IteTeRTOJ)OM YXH. Mo,Itymm;l'Ul c-qeTa ,lt8T8KTOpa lipll nepe-
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Bxog11asi peweTKa Bwxo9Hble pe11.1eTK1.4 

PRc.6 JlH@lepeH:ni,:SJILHWI pemeTxa: I:-- meJIH, 2 - cTeKJIJmHHe 
IIJiaCTHHKH, 3 - ,n;epzaTem. H3 KallpaJIOHa. 
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Pac.? Mo,n;yJimlWI C'll8TS ,n;eTeR

Topa IIO .ItBYM RaHaJiaM 
IIJlH CMemeHHH pemeTKH 
IIO OCR X. 

MemeHHH pemeTRH IIO OCH X (p11e.I) noxa
_saHa Ha p11c.?. TaRHM o6paaoM, B pa6o
-qefl ',1'0'1{1(8 A (p!c.?) O,ltHH H3 .n;eTeRTOpoB 
C'!IITaeT YXlI Ha JI8BOM CKJIOH8 mma, a 
BTOpoft - Ha IIpaBOM,H MOXHO perHC'l'JlH
poDaTL HSM8H8HHJI B C'll8T8, CBJI3SHHl,!8 
Tom.xo'co C.n;BHrOM HeffTpoHH0-0IITH'l{8CRO
ro H306pruteHHJI,B OTJIHtme OT O.n;HORa
HaJILHOI CHCT8MH perxcTpaIUm. 

B TpeTLeff rJiaBe OIIHCSH Bl:lCORO
BOJll,THl:lff HC'l'O'IHHR, ,ItalJll}:tlt B03MOZHOCTL 
,n;ocTHllteHHJI HSIIJ)Slllt8HHOCTH IIOJIJI IO RB/CM, 
a T8KlK8 paCCMOTpeHa CHCTeMa yIIpaBJiemta: 
BilCOROBOJII,THOro HCTO'IIHJ![K8, c6opa ~ o6-
pa6o~ HH4)0JJ,!8:nKH. ABTOMSTH88IlWI 8RC
II8J)RM8HTS OCY!ll8CTBJUtJISCL B CTaH,n;apTe 
KAMAK lipll IIOMOmH 3BM CM-3. 

B '1{8TB8pToff rJiaBe IIJ)HB8,lt8HI,! peaym.TSTil H3M8peHHJI lit HHTepnpeTa
ni,:JI 3KCII8pm18HTSJILHHX ,n;aHHHX, 
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Ha D8pBOM 3'l'SD8 HSMepeHJnt Ha6Jm,ItaJICJI c,znmr H8ffTpoHHO-ODTI{q8CKO
ro HS06pazemm: DO~ ~eACTBH8M 3~8ltTplll{8CKOro DOJIR:. ,llnJ! BWICH8HWI 3'1'0-
ro ~K'l'a 6wm: C~8J18HH H8CKOJII,KO IOIKJIOB HSMepeHd B pasHHX peDMax 
pa60TH YCTaHOBRH. B 0,JtHOM H3 HHX Y!IJ8Hr,maJiaCl> HanpJDlt8HHOCTl> M8K'l'pK
qecKOro DOM, B CJI8JtYI1!18M - D8pelt1Il)qaJiacl> 'l'OJU,ltO O,JtHa DOJillllHOCTl> Ha
npmteHJm, a BO BpeMSI HSMepeHHfl C .JtPYI'OA DOJIJipHOCTl>D DO~OCl, Hy~e
BOe HaIIpjDteHHe. :aum: npo~e~ nmtJIH HsMepem c HSMeHeHHeM cnoco6a 
xpeMemm ~qecxoro sepxa.na H ~pe~am.Hoff pemeTIGI oTilocH
T~Ho rOpKSOHT~HHX IIJlOCKODSpaJIJlmmtx: 88p!t8JI. Tu:Jm: npo~eJiaHH H 
ROHT~Hlie nsuepewm: ,nJl'JI BlfflCH8HWI CTa6lJ.lILHOC'l'H M8KTpoHHHX Tput'l'OB, 
DO KO'l'Opml nepe~aBSJI80l, HH(pOIJ,!amta:. B pesyJI!iTaTe 6WlO BlfflCH8HO, q'l'O 
~Blll' HS06paxeHlUl DpoKCXO~T Hs-sa CMe~emra onm~ecxmc 8~8M8H'l'OB -
sepxa.na H pemeTIGI DpH nepeKJiiJqemm BHCOROBOJII,THOro no.im. B IlOCJI8,JtH8ff 
cepKH H3Mepem 3TOT ~KT 6Wl no~aMeH. Bo BpeWI HSMepem HYJIHO 
6wro ROHT~B8.Tl, n yrM H~OHa YCTaHOBKH OTHOCHT~O OCH x 
(pKc.I), TaR RaR -qyBCT:mIT8JII,HOC'l'l, saimCHT OT 3Toro yr~a. TOtIHOCTl> 
DpK6opa 6Wla ±0, 5 wmyT. B 3TOM nmure, BHDMHeHHOM sa BpeMSI 22•I05 

ceRyH,Jt,6wr DOJIY'4eH pesyJU,TaT G\-n:: (-4,3;:t;?,I)•Io-20 ,e.. cau nmur 
COC'l'OH'l' HS 'l'~'l'H O'l'~8JIDBWC cepa:ff H3Mepem~ H pesyJil,TaT B R8llt,ItOI 
RS HHX DORaSSH Ha p;,;c.8 B e,nmmnax ''re·IO-I. r~Ba sa:aepuaeTcsr 

I¼ [e,10"] 

s 

ol II llllllllll llf1flt 11141tlt • 

-s 

PD:c.8 Hs111epeHHSJ1 B8Jllt"!l1Ha MeRTpuqecxoro 
sapsoi;a H8ffTpOHa ,nJl'JI lt8llr,ltOft HS 30 
cepKff HSM8peHHff. 

aHa..'Il'ISOM nepcneltTHB yB8.Jmq8HWI -qyBCTBll
'l'~OCTH YCTaHO:mtH, ltOTOpH8, B OCHOBHOM, 
CBmlflHH C IIOBHlll8Hlt8M TOtIHOCTH KOH'l'p0JUi 
HaMOHa ycTaHOBKH H y.nyqmeHHeM ODT1A8CDX 
xapaxT8pKCTHK TpaitTa .IiJrs IlOJJY'tl8HWI 6oJiee 
ysxoro HelTpoHHo-o~ecxoro nso6pazeHHS1. 
B CB8'l'8 HaKOIIJl8HHOro ODHTa cq>op.!YDpo:BaHH 

nepcneKTRBHHe MOM8HTH B pememm qmsnecRmt 
11 TenmqecRBX Dpo6Jie111, BOSmntall!il!X B 6Y11Y
~eu BapmlB'l'8 yCTSliOBXll. 

B smtJIJR8HD c(pop.iyDp<>BaliH OCHOBHH8 
pesynTaTH pa60TH. 
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