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HsyqeHHe pacna.n;oB qacT:iru; Bcer.n:a du;ro o,n:Hoii us BaJKHeiiurn:x sa

,n:aq 8KcnepRMeHT8JII,HOii qM3MKll. 3To ecTeCTBeHHO • T8K ItllR B npo~eccax 

pa~n~oB B pasJfil'IFINX acneKTax npOJIBJillIOTClI ocHOBHLJe ipyH,n:aMeH7aJil>Irue 

38KOHLI !pll3llllli 8JI6M8HT8pHLIX qacTIDJ;. 3To saMeqaHHe B IlOJIHOli r.1epe 

OTHOCHTClI ll K pacn~aM MIOOHOB ll ImOHOB. .UocTaToqHo H~IIOMmITI,. qTo. .. ~ 

Hanpm.iep, H3MepeHHe _ BepOJITHOCTH pacrr~a )j ➔f! ~ JIBHJIQCI, O.I(HllM 

ll3 JIYlilfillX ,I(OR83aTeJII,CTB f-e CHMM6TPHU, UCCJie,n:OBaHIUI deTa-pacrra

.n:a rmoHa IlO.I(TBep,n:HJIH I'HIIOTesy od USOTPHIIJieTHOM xapaKTepe neKTOPHO-
~ 

ro TOKa, Hcc;re.n;oBamm pacrr~a f- e V V JIBllJIIICI, O~llM ll3 rJia-

BIWX llCToqHHKOB H8IIMX CBe.n;eHllfi O ipopMe CJia6HX B33HMO.n;eiiCTBHli. 

C;re~eT oTMeTHTl>, qTo rrpaKTii'!ecKll Bee pacna~ nHoHon ir Mioo

non, 38 llCKJIICR6IIHeM OCl!OBHUX, RMeIOT "Qqem, MaJIYIO nepoJITHOCTI,. IIo-

8TOMY nsyqeHHe HX rrpe,n:cTaBJIJieT do;rr,nrne TPY~OCTH. He cHYqafu1O 

nporpecc B :asyqemm pe;n:runc pacna,n:oB Bcer.n:a dHJI Tecno cBHsaH c 

nporpeccOM B M6TO)'.iIIBe 8KCII8PllM0HTa. 

BimonneHHHe B I964-I9-75 r.r. no.n: pyKOBO,I(CTBOM 8BTopa padoTH 

no cos,n:aHIIIO HOBOii MBTO.I(IIKK C HCilOJil,3OBalllleM UHJIHIUJ;IJRqecKoro Mar

HlITHoro llCRpoBoro crreKTPOMBTpa, npoBe.n;eHll!O C nOMom1,10 3TOro cneKT

poMeTpa llCCJie,n:onalllltt pe.n:ruoc pacn~OB MIOOHOB H IlllOHOB II no .n:aJII,

HefuneMy pa3BllTll!O HCCJie.n;oBallliii pe,n:KHX npo~eccOB Ha OCHOBe pa3BllTHJI 

M6TO,n:HKK UHJIHH.n:PHqeCKoro MarmiTHoro cneKTpoMeTpa B COOTB6TCTBHH C 

IlPllHUHITH8JII,HO HOBHMll BO3MOJ!tHOCTJIMll, odecne~B86MHMH "Me30HHHMll 

qedpHRaMH". IlOJIOJKeIW ~ OCHOBy ,I(IICCepTa~. -

B n e p B o ii r JI a B e ,n:HccepTaeyn cipoIJMymrpoBaHH Tpe

doBaHHJI K annapaType ,n:JIJI Hcc;re,n:oBaHHR pe,n:KHX npo~eccoB, ormcaH 
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IIPIIMeIDIBIIlHil:CH cneKTpoMeTp, IIpHBe.n;elill pesy;u,TaTH 3KCIIe:pID,leHT8JII,lillX 

H TeopeTif'IeCKMX HCCJie.n;oBaHliil, C.Bff38HHHX C pa6oToil HCKponoii _,!· 

m1Mepil. 

Crrer.urqimta aKcrrepIIMeHTOB 110 nccJie.n;onamno _pe,JJ,IDIX pacrra.n:on 

IlP!1BO.l(HT K TOMY, 'l'rO R armap~Type rrpIXO.l(HTCJI rrpe.I{UIBJIHTI. OtJeHI, 

DHCOKire n rrpOTIIBOpe'll1BI10 Tpe6onamm. C O.n;HOii CTOPOHH, .I{Jill_ Toro, 

TJTo6@ MOJKHO ciHJio nu.n:emITI, HCK01;1J.ii pe.n:ruri,i npou;ecc na qioHe .n:pyrnx 

rrpou;eccoB, BepOJ!THOCTI. KOTOPHX ua MHoro llOpH.I{KOB (JOJI!,!118, neo6-

xo.n;IIMO BHcoKoe npocTpaHcT:seHHoe, npeMeHHoe .II aHepreTIItJe~Koe 

• paspemem1e Kait l(Jill sapHJKeHHHx, TaK H ,n:Jill HeiiTpmr:o~x tJacTHU, 

l{aK npamrno, arrnapaTypa, y KOTOpoii: 3TH xapaKT8p!CTHKH H8HClOJI8~ 

JlblCOIDl, IIMeeT MBJIYIO 3qxp8KTIIBHOCTI, perHCTpawm. C .n:pyroil C!Ol)OHH, 
- . . ·- ~ 

'lpesm,1qafuio MaJiruI nepOJITHOCTI, HccJI~.cyeMblx rrpou;eccoB sacTanJIJieT 

CTp8MllT:&CH CB8CTll K MIIHIIMYMY ITOTepH COOHTIIH. C 3To; U8JII>IO ecTec-

TBeHHO CTpeMJlemie c~eJlaTI, ~_eTeKTOP C B03MOllCHO 60JlI,filIIM TeJieCHhlM 

yrJIOM 11 C BHCOKOii 3qxp8KTHBHOCTI,JO perncTpawm 'l3CTllu; pacrra.n:a B 

YCJIOBIDIX, o6ecrre'lliBaIOll!IOC B03MO~~o 6o~ee IIOJIHOe IICIIOJI:&30BaHIIe 

llMeIOlltlDCCH ITY'lKOB. 

B CM3l-l C TeM, 'ITO Ilf8KTI1'lecKH H8B03MOJKHO HaCT!)C)lIT:& annapa-, 

TYPY TaK, 'lTOClH perncTpHpOBaJICfI TOJI:&KO HCCJie.cyeiruil npou;ecc, B 

3KcrrepnMeHTe npHXO,n:llTCfI HM8TI, ,n;eJIO C (JOJI:&Il!HM KOJIH'leCTBOM (!IOHO

BHX COClHTHii. BosHIIKaeT npoelJieMa_IlpHeMa H nepepaClOTKH ?tJeHI, 

ClOJI:&lllOro KOJIH'l0CTBa HH(!)OpMaI.UIH • .f(mI yMeHI,illeHIDI 3Toro IlOTOKa 

Bec1,Ma ITOJI03lillMH OK83HBaIOTCH T8KHe CBO,~CTBa arrrrapaTYPl!, KaK _ 

B03MOJKHOCT!, BHClHpaTI, perncTpnpyeMHii 3HepreTll'lec~Iil, npocTpaHCT

Bemruii n npeMeHHoii HHTepBaJI, yrrpaBJIJieM;CT~, crroco6HocT1> pasJIH

'laT1> 3HaKH sapH.I{OB 'laCTllu;. 

TaroIM oelpasoM, rrpH cos.n:aHIIH arrrrapaTYPH ,n:JIH HCcJie,n:oBaHlllI 
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pe,n:rorx pacrra,n:on Heo6XO,n:IIMO CTpeMHTI,CfI K TOMY, 'lT06H O.n;IIOBper.1en

HO B B03MOJKHO (JQJil,llieii Mepe BHIIOJIH!IJIHCI, CJIC,ll;yIOll!l'I8 Tpe6oBaHJIH: 

I) 60Jil,llIOii TeJiecHhlii yroJI perHcTpawm rrpoueccon; 

2) BllCOKaJI aqxpeKTHBHOCTI, per:ircTpaUHH y'laCTBYIOlllllX B rr:r;ouecce 

'l3CTilu;i 

3) BllCOKOe rrpocTpaucTBeHHoe, 3HepreTH'l8CKOe ll Bp8M8HH08 

paspemeHIIe; 

4) yrrpaBJilleMOCTI,; 

5) xoponme rroporonue n ro.n:ocKorrnqccmm cnoficTna; 

6) crroco6HOCT!, pa60T3TI, rrpn (JOJII,lIIJfX !1l!T8HCllBHOCTJIX n nepe

pa6aTHBaTI, (JQJII,lIIJie ITOTOKH llHq_iopMaunH; 

?) cnoco6HocT1, pasJIH'laT:& sHaIGI sapH.n;oB 'lacTim. 

EcT8CTB8IllIO, 'ITO cos.n:aTI, 11 Il)(83JII,Hhlli11 .I{ElT8K_TOP, KOTOpHii B 

MaKCIIMaJII,HOii Mepe Y.UOBJieTBOpIJI 6H BC8M nepe'llicneHHHM Tpe6oBU

HWIM, B HaCTOJIIItee BpeM!I rrpaRTH'l8CKH H8B03MOJKHO. KcTaTn, Tamm 

,neTeKTOp (JHJI 6u "n.n:eaJII,HhlM": ll .I{Jifl MHOrHX ,n:pyrHX 3KCl18pllM8HTOB. 

06H'lHO IIPHXO,n:llTCfI ll.I{Tll Ha TOT HJIH llHOii KOMIIpOMHCC. 

K 1963 r. B03MO~HOCTll M8TO.n;HR, npllM81UIBlllHXClI rrpn ll3Y'l8HIIB 

pe.I{KHX pacna.n:oB IlliOHOB ll MIOOHOB (rrysupI,KOBHe KaMepu, cneKTpoMeT

PH rroJIHoro rrorJiomemm:, ncKpOBHe KaMepH des MarHHTHoro rroJIJI),, 

6uJIH nc'lepnaHH. Heo6xo,n:IIMo 6HJIO yBem1'lI!TI, pasperneHHe no sHeprn

JIM 'laCTHU, pacmnpnTI, B03MO~OCTH cT.n:enemm (!IOHOBHX coduTnii, 

C03.I{8Tb anrrapaTypy, oqxpeKTllBHO perHCTPllPY!Oll!YID MHOrotJaCTll'lHhle 

rrpoueccH • IIpmieHeHlle UllJIHH.I{Plf'leCKO!i: llCKl)OBOii KaMepl:I, IlOM81I!iiHHOii 

B MarmrTnoe none n ynr,aBJIJieMoii ro,n:ocKOIIH'lecKo!i: cncTeMOii CUHH

TMJiflUHOHHHx C'leT'lliROi/ I /, II03BOJIHJIO IlOJIY'llITI, cpaBIDITeJI:&HO 

BHCOKYJO TO'lHOCTI, H3MepeHIDI 3Heprl!ii Il03UTpoHOB npn OOJII,filOM TeJiec

HOM yrJie, Y.UOBJI8TBOPHTI, B onpe.n:eJieHHoii Mepe Tpe60B8HIIHM, rrepe-
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PHc. I. 06ll{a!I cxeMa lICKpoBOI'O cneKTpoMeTpa. , 
I - HCKpoBaH KaMepa, 2 - MaI'IDl'.T, 3 - KOJI.JmMaTOP, 
4 - MH111eHr,, 5 - cBeToBo.IW, 6 - OOY, II - cmmTRJIJIH
TopH, I2 - KOHBeprop, I3 - 3epI{aJio, I4 - MOllliTOpHHii 
ctJ.eT'llffi, I5 - norJIOTHTem. 
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~CJISHlillM Burne; H npO,!UlHHJTI,ClI .n;aJir,me B ll3~SHHH peJ:(KHX pacrm.n;oB 

MS30HOB. 

06ll{a!I cxeMa CITSKTPOMeTpa ITOKa3aHa Ha pHC. I. HcKpOI38JI KaMe

pa (I) rroMemeHa B MarmrT-coJieHo:H.n;, HMeronirrii .n;HaMeTp pa6o,rnii 06-

JiacTH 46 cM H BUCOTy 30 cM. Ocr, RaMepu coBrra.n;aeT c ocr,ro coJie

HO:H,n;a. B u;eHTpaJII,HOH tJ.aCTH HCKpOBOH KaMepu pacrroJio~ena CJ:(AJIBHHa!I 

1!3 ITJiac~ecKoro C~IHTllJIJJRTOpa MlimSHI, (4)' B ROTOpoii OCTaHaBJilI

BaIOTCH MS80HI1 • .BHYTPH H CHapy,m KaMepu YCTaHOBJISIIH CIJ,IDITHJIJI!IIU-!

omrue CtJ.eT'IlfKH (II). CBeTOBUe HMITyJII,CH,ITO- ,lJ;JllIHHHM CBEl-TOBo.n;aM 

(5) ITOCTJITaIOT Ha <Jl3Y (6), pacllOJIO~emme CHapymi M1lrlil!Ta. B CJIY

qae I1eo6xo.nm,10cTll .n;eTeKTHpOBaTI, raMMa-KB8HTH BHYTPll KaMepH 

ycTaHaBmrnaeTClI cIDI~OBHii KOHBeprop (I2). Paa pea .n;eTeKT11pyromeii 

tJ.aCTll ycTaHOBKH B IIJIOCKOCTH, neprreH,JJ.HKy.lIIIpHoii rrytJ.Ky, ITOKa38H 

Ha PlfC. 2. 

HMrryJir,cu OT <Jl3Y nocTynaroT Ha 6ucTpyro aJieKTIJOHHYIO cxeMyl 2 / 

BHJ:(eJieHWI C06HTIDI ( 7, puc. I), BHpa6aTHBaromyro lfMITYJII,C sarrycKa 

ycTaHOBKI1 (MacTep-llMllYJII,C) B coo·rBeTCTBHH C 3aJ:(8HHOH JIOI'llKOH. 

Hap!I.n;y c 3TllM llMllYJII,CH OT r:p3y rro.n;aIOTClI Ha 5-JiytreBoii OCIU!JIJIO

rpaqi (9) c u;eJir,ro rrpOBe.n;eHHff .n;orroJimrTemHoro aMTIJmTy.n;noro, Bpe

MeHHoro ll JIOI'K'!SCKOI'O aHamisa. MacTep-llMilyJII,C 38ITYCKaST pasBepr

KY OCIUIJIJIOrpaqia' reHepaTop' rro.n;aIO!l~H BHCOROBOJII,THHii HMITyJII,C Ha 

HCKpoByIO KaMepy, n ycTpOilCTBa CMeHH Ra.n;poB .n;BYX qJOTORaMep PcDK-5. 

0.n;Ha Ha qioToKaMep qx>Torpaipv.pyeT aKpan OCUHJIJiorpaqia. Ha l!J)yryro 

q()TORaMepy C ITOMOIJlT,IO TOHRoro sepKaJia (I3) rro.n;aeTCH ll3o6pa~eIDl:e 

llCKp. IlytroK Me30HOB BBO,ll;HTC!I co·cTopoHU sepKaJia B HarrpaBJiemm, 

COBITa.n;aromeM C OCI,IO HCKPOBOH Kart.epu. 

B HCRPOBOH RaMepe HMeeTClI I8 u;wnrn.n;plltJ.SCKl1X pa60'll1X 3830-

poB BeJill'IHHOH 5 MM Kal]U{Hll. B- rteJI/IX yYeHr,meHHR KOJlll'lSCl'Ba Bemecl'-
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PHc. 2. Paspes crreKTpoMeTp~ B WIOCKOCTHt rreprretwn<y-, 
MpHOR HarrpaBJiemno IIY'IK8 IrnOHOB. I - MHlll0HI,t 2 - 3830-
PH nc1tp0Boii KaMe,PH, 3 - TPH cUHHTHnMTopa I-ro PfI,i];a. 
4 - mecTI> CWllITHnMTOpoB 2-ro pa:~a. 5 - BOC8MI, CWll!TM-, 
JJi.l:TopoB 3-ro pl!,ll;a, 6 - cmr~oBUii KOHBeprop. 
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Ba Ha IIYTH tJacTim Bee BHyTpeHHHe aJieKTpo.I(ll KaMepH H3l'OTOBJieHH 

H3 a.JlllMlfHH8BOR qx)JI!.l'H TOJIIIlllliOii 50 MKM. 0~ HS TOMOB!lX Kpume:K 

KaM0l)N rrpe~CTaBJllieT co6oit mmsy. C IIOMOIIII>lO KOTOpoii IIPOHCXO,ItlIT 

qoTorpaqiKpoBaHHe 061,er,,a KaMeIJN B JIY'laX• rrapaJIJiemHHx ee ocn. 

Koop,ItlIHaTa no rJiy6mie KaMepu· C.t -KOOP.ztlIHaTa) orrpe~e.11lIJiac!. 

c noMOIIII>lO crretmaJI!.Horo npnsMaTnqecitoro ycTpoilcTBa/ 3 I, paHee 

He npnMemrnmeroClI B MeTo.ztmte ncitpoBHX KaMep. Hcnom,soBaHHe ero 

~aJIO npaK~eCKYJO B03MOJKHOCT!, cos~aT!. CII0KTpoMeTp C Heo6xo,It!IMH

Mli xapaKTepHCTHKaMH. 

lhicToTa pa6o'lero rasa (HeoHa) ·rro~epJmBaJiac1, nyTeM Herrpe

pHBHoii ImPKYJllIImli ero qepes CllCTeMY oqucTKR C JIOBymKOM HS 8KTH

BlipoBaHHOro yrJIII' OXJIIDK,ItaeMo:il llW,D;IGIM a SO TOM. 

Pa6oTa KaMepu BO Bpem 3KCil03liIIHR KOHTpoJIHpoBaJiaCI, C IIO

MOII!I,10 cnei:maJII>Horo TeJieBHSHOHHOro ycTpOHCTBa. 

HccJie~oBaHHe CMeme~ RCKP , B KaMepe IIpll !IaJil1'llm CKpell{tlHHUX 

8JI0RTIJH'i0CKOro H MarmITHOro IIOJieii IIOK838JIO cymecTBeHHO HeJIRHeii

HYJO saBncRMocn BeJIHtmHH cMemeHIDI oT MarHUTHoro noM/ 4 I B 

oTJIK'lll:e OT CYII!eCTBoBaBmero panee MHemm o JimiefuloM xar..aKTepe 

8TOit 38BHCHMOCTR. B!mo IIOK838HO t qTo rp:!KT 8TOT o6'lJICHIIeTCSI Ha 

OCHOBe HSBeCTHHX 38KOHOM0PHOCTeii H SaBUCHMOCTI, cMemel!lllI OT 

BeJlli'llll!H MarHRTHoro IIOJIII OllllCHBaeTCSI qx)p,!YJIOli TayHce~a. B!lJIO 

TaKllte oTMeqeHo, qTo HaJlli'tlHe cMememm nosBoMeT onpe~eJIHTI> BpeMSI 

npoJieTa qacTmJ:N B llCKp0BOii KaMepe C TOqHOCTI,10 ,., 70-IOO HC. 

HsyqeHHe BruitHoii npn HSMepelmlIX MHoroqacTH'iHHX npo~eccoB 

xapaKTepHCTRKH - sqiipeKTimHOCTH pel'HcTpa~ B KaMepe O,ItHOBpeMeH

HO HeCKOJII,KllX qacTim (JIHBHeBoil 8qxp0KTimHOCTH)-nosBOJiliJIO Cqx)pMY

JIRpoBaTb ipeHOMeHOJIQI'HqecKYJO Mo~eJI/ 5 / • xopomo OimCHBalOll{YJO 

HSBeCTH!le 8KcnepMMeHTMl,H!Je ~aHH!le. !iHJIO IIOKa38HOt qTo pacnpe

~eJieHHe BepOllTHOcTeii Bos~oBeHIDI onpe~eJieHHoro qncJia npo6oen 
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rrp:rr rrpoJieTe HeCKOJII,llliX 'IDCTim MOiiteT ci11TI, orrncano_ C IIOMOI:U,IO 

QJOPMYJI ~IlHOMl18Jl1,HOrO pacrrpe,n:eJiemm. IlIM 3TOM B ipopr11yJI11 BXO~T 

,n:Ba rrapaMeTpa, orrpe,n:eJI!Iei.rue no .n:amruM rrpocToro a1,cnep11MeHTa c 

rrpoxoxo:;emreM o,n:Ho.i1 tffiCTirn;H_ -qepes .n:BYX3JieRTpo,n:H11:fi rrpoMeiityTOK 

RaMep11. 

BT op a R r JI a Ba rrocmrmeHa aKcrrepHMeHTaM no rroHcKy 

pacrra,n:oB fl- .. _e."'+Y n j/-e\e +-fe - I 6-9 I. 
~ ..;.-,,, f- + I- -

0TCj'TCTBHe paCIIcJ.AOB j-f .-e <I, U f-e e e , IlOIICKU ROTOPhl:1' 

npoBO,n:HJilICI, MHOI'IIMII aBTopar.m co Bee BO3pacTaJO!l{eii: TO'1HOCTI,IO, sacTa

ID!JIO c,n:eJiaTI, rrpe,n:rroJIOJKeHIIe O cymecTBOBaHIDI ,103yx TIDIOB Hei1TpilHO: 

3JieKTpoHHoro H MRJOHHoro. 3To npe)UIOJIOJK8HII8 IlO.n:TBeMR7IOCI, B 

H8HTPHHH11X aRcnepmlleHTax. B mix 61:lJIO Hafm;eHO. '1TO l3 ny-qRaX H8liT

PHHO, no3m11ta10111ux rrpu pacna.n:e rrnoHa, Ha6JIIO,n:aeTM o6pasoBaHIIe 

MIOOHOB Il He Ha6JIIO.n;aeTClI o6pa30BaHI1ff 3JI8KTPOHOB., B H8CTO.ffll[ee 

BpeJWI rrpmDITO C'1IlT8TI,, TITO aJieRTPOli Il MlO~H, TaK, ]Ke RaR Ii COOT

lleTCTBY!Oll{IlC HM Heii:Tpnuo, OTJIIITia!OTCil crre~aJII,HHM KB8HT-OB11M,T{H0-
, , 

JIOM - JierrTOHHHM 3?Pff.U:OM. Ilpo6JieMa J)a3Jilllll1ff (lj1!3~8C~ CBO~CTB 

aJieRTpoua Ii MIOOHa,rro-BH,llHMOMy,o~Ha H3 ¢YH,ItaM8HTa.JII,H1JX B COBpe

MeHHOll ql1r3HKC 3JieMeHTapHHX TiaCT;im._ 8RcrreplIMeHT8JII,HOe_orrpe.neJie

Hlie CTerre1m: -errpaBC.U:JillBOC'l'H 3aKOHa coxpaf~emm JieIITOHHOro 38pll,I(/:I 

11pe.n;cTaBMeT B 3TOM CBeTe aecOMHemruii IDITepec. BbicRa311B8JIHCI, 

rr:r;e,n:IIOJIOJKeHim, TITO JIGIITOHiruli sapI,n: IIOCJie Hecoxp~Hemm P-TieT

HOCTH 11 CP-1mnapimHTHOCTl1 MOJKeT 61JTI, O,n:HIIM H3 IIe!JBl:lX npeTeH

,n:CHTOB Ha necTporo coxpaumomeeM KBaHTOBOe 'lliCJIO. TO'1HOCTI, 

3RcrrepnMelfraJII,H1JX ,n:aHiruX, cBH,n:eTeJII,CTllY!OI!{ID( B IIOJII,3Y coxpauemm 

JieIITOHHOI'O saprr,n:a,.n:orrycRaeT BO3MOJKHOCTI, O"I:HOCHTeJII,HO CHJII,HHX 

napymoHIIH. HecoMHeHHO, HeO6XO,n:IIMa IIOCTaHOBRa HOBiilX 3KCIIepIIMeHTOB 
. ~ ~ ;. . .,. ;.. I- _; 

(B tJ:8CTHOCTH ,IIOHCKOB pacIIa,n;OB f{ ..-e ¥° H f _,. e e e ) C ti;eJII,IO 

~aJILHeMruero npORCH8HHH 3TOU Bal[HOU npo6neMu. 
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Ilouc:i;,u pacrra,n:a JA -e. ?( rrpono.n:mmcr, na nytJ:Ke rnm11OB c 

aneprnefr N 85 MaB, rroJiytJ:aeMux ua· cIDIXpou;mmoTpoHe }IadopaTopmr 

R,n:cpirux rrpo6JieM OI1HH. 

)J)lF.[ perncTpau;mr raMMa-KBaHTOB B KaMepe 611JI rrc1v1e1:imr cmrnu;o

B11ii KOHBepTop TOJIIllHHOii 2,47 r/cM2 (puc. I,2)~ TaRI1M o6pa::ioM, 

CtJ:8T"UIIGi 24, 25, 26, 35, 36, 37, 38 BMecTe c COOTBe·rcTBYfiilleil 

tJ:aCTI,JO nc1tpoBOil KaM8pH COCT8BJil!Jil:I ,n:eTeKTOP raIW,ia-rrnaHTOB. OcTaJII,

HafI tJ:aCTI, crreKTpoMeTpa CJIYJitHJia ,n:JJ.S! ,n:dT8KTUpoBaJfM IIO3HTP0IIOB. 

MeJK,n:y e- n raMMa-,n:eTeKTOpaMli 6UJ!l'! ycTaHOBJiellli CBHHl{ODJJe IIOrJIO

THTemI TOmI!HHOii 6 pa,n:na~_ommx ,n;JIHH. 3To IIO3BOJIHJIO YMC!lbllllIT:o 

tJ:HCJIO sanymmB, BO3HHRa!Oll{HX npu npoxol!U'(emm o,:uoro rroBYITpoHa cra

sy Tiepes oda ,n:eTeKTopa. 

EucTprur 3JieRTpomma B11pa6aTuBaJia MacTep-UMrryJir,c n cnv•me 

coBIIa,n:em1il: B rrpe,n:eJiax pasperum:Jntero BpeMelm (,., IO uc) · HMIIY 111coB 

B MIDIIeHH, B c'lfeTtJ:IIRax 2-ro n 0-ro pH.U:OB B o6omc ){eTeKTopax, B 

CtJ:8TtJ:HK8 II HJIII I2. IIr.}I 3T\)M Tpec5oBaJIOCI, e111e, ',!TO(JU He (i!lJIO HM

nynr,ca B ctieTtiHKe IJ HJIH KaKoro-nn6o H3 coan~ettaU (Il-26), 

(I2•24), (2I•3I•26), (2I•3I•38), (23•:J4•24), (23~:A•S5). Tmcoe· 

TpedoBamre, He YM8HI,!!IM rrpaKTJIT{eCIGI acflpeRTI1BHOC'I'I, perHCTfial\lIB 
I- ;. 

pacna.n:a f -+ e J" , 3HatJ:UT0JII,HO CHIIJKaJIO TillCJIO sanyCKOB ycTaHOB-

KH OT CJIYtJ8MH11X cOBna,n:e1m:.il, Bl:l311B88M11X IlO3HTponaMM, rrona.n;arommf.!I 

B raMMa-,n:e'!'8KTOP II3 MIDJJCHH, JfJIII tJacTima11rn: C 60JII,l!JOii !Cf,l1DH3HOM 

TpeKa, npoxo~si'ntHMH cpa3y tiepea o6a AeTeKTopa. 

C D;8JII,IO KOIITpoJIH pa6OTl:l CXCM &JI8KTJ)OJ!IIKH D TetJeirne nceil 3K

CHO3MUllH r,erncTpHpoBaJICfI ctJ:eT Ha BLJXo.n;e IIpaI{TH'18CRII BCeX 

ciJIOKO:a. 
+ I, 

Ha ilpoBe,n:emre IIOHCRa pacIIa)J.OB f -e ~ 61:lJIO 38Tp8tJCHO 
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OKOJIO IOO 11acoB pac5oTu cmrxpoumuroTpoHa, H3 mrx ,.., 60%-Ha Hac5op 

CTaTIICTIDIB. Bemt'llffia MarHIITHOI'O llOJIII COCTaBJI!IJra O, 92 T. 

B Tff'!emrn 3KCIIepHMeHTa B Mm!IeHll paCIIaJIOCI, ,v 6• I09M!OOHOB 

.II 6mro IIOJIY'WHO ,v 250 THC. rrap CIDIMIWB., B KOTOIJHX MOrJlII 6HTI, 
~ ~,,,, 

sape!'IIcTpHpoBmrn pacn0,I(l,I )A ~ e o • 

DTc5op coc5HTIDi npOH3BO,nIDICff no CJIB~lllHM RpllTepIDIM: 

I) IIMeeTCSI O.IJ:H03H8'IHO onpe.n;eJilierd!ili TpeK II03HTpoHa B 

-e-.n:eTC.KTOpe H O.r(H03Ha'IHO orrpe.n:eJilieMalI rrapa RJIH O.IJ:HH 

TpeR B raMMa-.n:eTeKTope; 

,.,_-

2) Ha qJOTorpaiplm yroJI MeJK'AY TpeROM Il03IlTpoHa H HanpaBJieHHeM 

Ha TO'IKY KOHBepcHH raMMa-KBaHTa He rrpem1maeT 30°; 

3) TpeR OT KOHBepc:im raMMa-KBaHTa COCTOHT He MeHee 'IeM 1ra 

Tl)eX IlCRp; 

4) B raMMa-.n:eTeKTope neT HCRP MelA'.,lty MHllleHiiD H ROHBepropoM, 

ROTopue MOEHO O!lJIO Oll HHTeprrpeTHpOBaTii RaR rpeR,li,ltYJ!IHn H3 MHilleHH; 

5} Ha Tpe.Ke noanTpoHa eon He MeHee 4-x HCKP B IO aaaopax 

KaMef,H, pacnoJIOJKemrnx .n:o BToporo pr.n:a C'I6T'IHKOB, II He MeHee 

3-x HCKP B OCTaJII,lillX sasopax; 

6) Tpe.K B e-.n:eTeitTope H XOT.fl 6!1 O.IJ:HH TPCK B raMMa-.n:eTeKTOP~ 

HM0DT He MeHee .IlByx HCRP B saaopax,. B KOTOpllX orrpe,Ile-

-JilieTCSI :z. -.KOOp,!J;UHaTa; 

7) Ha OCtnIJU[OrpaMMe HMeIOTClI HMIIYJil>Cll, COOTBeTCTBYJOmJie IIOJIO-

JltCIIlIIO Tpe.KOB B KaMepe; '· 

8) C0611THe He COBrra.n:aeT C MOMCHTOM OCTaHOBRH IDIOHa B MllllleHH. 

B resyJII,TaTe OT6opa 6UJIO Ha~eHO N 2600 coc5!lTIIii, KOTOIJHC 
,_ .;..,,,- + +,1 ,"y V 

MorJIH -6HTii pacrra.n:aMH f ~e (I HJIH f ~e re vi' o • 

0To6pamrue co6HTIDI oc5MeplIJillCI, c llOMOIIll,IO ma6JIOIIOB H cneurr

aJIIiHOH .KOOJ).IJ:HHaTHOii CCTKU, Ha KOTopyro rrpoeKTHpoBaJIOCI, II30c5pai1m-

HHe COc5!lTIDI. 
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Ilpn 3TOM .orrpe,rceJIHJiaCI, KPlillli3Ha TpeKa, KOOp,li;IIHaTH QeHTpa OKpyr{

HOCTII, COBIIa,IJ;aromeii C Tpe.KOM' CMemeHIIe lICI{p' orrpe.n;eJIIIIOll!lIX 

55 -.KOOP,rcIIHaTy' .Koop,rcinmTa TO'IKII .KOHBepcIDI l'aMllla-1rna11Ta. 

Ha ocwiJIJiorpaMMe coc5HTIDI nai.mprnac1, a11lIIJIHTy.n:a m.myJII,Ca B 

MlI!lleHH, 'ITO ,IlaBaJio B03MOJKHOCTI, HaiiTH IIOJIOJKem1e TO'I.KII racna.n:a 

MIOOHa · C TO'IHOCTI,IO N I CM. 

IIoJiytieHHl:!e rrpu M3Mepemmx .n;amrue rrpo61rnamw1, na rrepqx)Kar

TH u oc5pac5aTirnaJIHcr, Ha 3BM. Ilpu 3TOM rrpmrnno.n;wmcL · rrpocTpancT

BeHHa!I reoMeTputl'.CCRM peKOHCTPYIO:tltfI C06HTIDI lI orrpe.n;eJL'IJrnCI, 

.KIIHeMaTli'lecKHe rrapaMeTpli C yqeTOM IlOTepr, B Ml!lTieIIH. 

TotIHocT:i, usMepe:HWI :meprIDI rrpHHIITHM crroco6oM orrpe.n;eJIHJiacr, 

Ha OCHCBamm peayJII,TaTOB H3MepeIDI.fl :mepnm: II03lITpOHOB OT pacrra

.n;a f :e \; ~ JI COCT8BIIJia N IO%. 
Ilpn IIOHCKe pe.n:rorx pacrra.n:oB liaJUNIIe cpoHOBHX IIPOQCCCOB II 

B03MOJKHOCTI, OT~CJIHTI, lIX OT HCR0!\10ro pacna.n:a IlMeJOT oripe.n:e.JLHIO!llee 

aHa'Iemrn. Ilponeccar.nr, 100rTnpy10rrnu,1H pacrra.n: Mr.i-e-raM111a, rJormi 6H 

611Tb: 
f- . .;.. .....,. 

I) racna.n: f' -+e ~ ~ tf B cJiytiae, Ror.n:a HeI°lTpttHo npi pacna-

.n;e rro~ytiaIOT MaJiyro sHeprmo; 
.,_,- + V 

2) pa.n:HaQHomruii pacrra.n: IIIIoHa j1 ~ e Ye o 
~ <) 

3) rrepesapr,IJ;Ka rrHoHa tr• p +n. • ,'r II rrocJie.n:yrou(Jlii pncrra.n: 

rr0-Me30Ha C narofi J.(aJIUT!Ul lIJIH C IWHBepcHei1 O,T(HOro H3 

raMMa-KBaHTOB B Mmrreilll; 

4) cJiytiai1Hoe coBna.n;eHHe Me~y oc5H'IHIJM pacna.n:oM MIOOHa n 

MIIlllCHH H BllJieTOM sapIJKCHHOil 'IaCTIIIW l!IDf rrapu l13 KOHBep

TOpa; l!CTO'IHHROM Taroix 'IaCTUU MoryT 6HTI, IA!OOiill, · OCTaHO

BHBIJllieCSI B KOHBeprope, pa)J;liaQHmnrue pacna.n:u, qJOH raMr.ia

KBaHToB B 3Kcrrerm,!6HT8JILHOM 3aJie • 
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OueHRII noKasamI, 'ITO D u;eJIOM o~eMUH qJOH COCTaBJil'!eT 

0,3 - 0,5 co6HTIDI. 
,,. 

~ fY. 1'; v 
Pacrra,I( I" "Pe e 'f cJ SIBM0TCSI OCHOBHHM qyJHOBllM rrpou;eccOM 

npr rroncKe pacrra,I(a MRi-e-rar.1Ma. F.apll,n;y c aTIIM ero Ha.1.lH'IIIe 

n:r.pacT n orrpe.n;eJieilllyio rrOJioru1TeJI1,nyio poJI1,, TaK KaK ero .n;eTeKTJI

po:samre rros:so.nfl:eT yCTaHOBUTI,, rrpa:srur1,Ho mr padoTaeT aIIIIapaTypa 

B .n;mrTeJII,HOM MHOroti:aCOBOM aRcrrepJIMe~e •. 

IIocJie o6pa6oTrur oTo6pamrux cHHMitoB .n;JilI .n;aJI1,Heilmero aHamr

sa 611mr OCTaBJI0HH co6HTWI, y KOTOPHX yroJI Me1K,1(y HarrpaBJieHIDIMI! 

BLJJieTa II03HTpoHa uraMMa-KBaHTa OTmrciaeTCSI OT. I80°He,6oJiee 

ti:eM Ha I5°. TaIDDC co6uTmi 6HJIO Haii,IteHo 73. Pacrrpe.n;eJieHHe aTHX 

COOHTllli no 3H0PI'WIM ll03llTpoHa II yrJIY pasJieTa IIOKa3aHO Ha pnc.3. 

Bu6op yr;ra I5° 6HJI CBH38H B OCHOBHOM c Heo6xo.D;11MQCTI,I() H360Jita.Tl, 

B03MOmillX IIOTep1, co6ETllli 136mI3JI rpamrti:Horo yr;ra ( 30°)' IIp!'IHIITO

ro npn oT6ope co6HTmi. 

no ou;eHKaM, cpe.n;II OTo6pamrnx co6HTJIH B OCHOBHOM ,n:oJDKHlil 6I1TI, 

c;ryti:aH pa.n;Iratt11ommro pacrra,I(a MJooHa JI I-4 co6uTWI, o6ycJIOBJieH

HHe qJOHOM TJIIIa 4. 
·f + ~ 

Oli!lI,ll;aeMoe KOJIJI'ICCTBO pacIIa,I(OB fl -+-e Ye ~ ?I' pacc'IHTHBa-

JIOCI, Ha 3BM MeTO,I(OM MOHTe-KapJIO. 0!-I0.0Ka3aJIOC1, paB!-IHM 70. 

PesyJI1,TaTI1 pacti:eTa noKasaHH Ha pnc. 3. Blr.I(I-Io, 'ITO aKcnepJIMeH

TaJI1,HHe n pacti:eTHHe .n;amrue xopomo cor;racyroTCll. 

KaK .fIBCTBYGT HS puc.3, RH 0)4HO ll3 saperncTplipOBaHUHX 
+ . 

C06i1THli HG M01.tCT 6I1Tp HHTepnpeTHpoBaHO .KaK pacna.zt ft ..., e-t-d"' 
v • I +v 

awie1tT1mI-IocT1, pencTpau,m npou;~cca f ... e o onpe.n;eJill-

.irac1, nyTeM MO.n;eJIHpoBamm MCTOll;OM MoHTe.-KaPJIO Ha 3BM. IIpu aTOM 

IIpl!HlIMaJiac1, BO BHIIMaHIIe reoMeTpWI Kat1ep~ •. JIOI'HKa. sanycKa' 

Bemrti:IIHa MaI'HlITHOro llOJilI, MHorcmparnoe pacceR:Hlle H IlOTepH 3Hep-
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. 
I'lm n.03RT!)OHOB H SJieKTpoHOB Ha HSJI,y'ieime H HOHHSa~. IlocJie 

BBe.ttemm Bcex nonpaBOK aippeKTHBHOCTL pemcTparom nponecca 

_r+- e+~ OKa3SJiaCL paBHOi {I,35 ± 0,2)•!0-2 • 

OTCD,D;a, ua ocHoBamm pacnpe.tteJiemmllyaccoHa, noJiy,meTcs: 
+ I,. 

Bepxmni npe.tteJI OTHOCHTeJILHol Bepo!ITHOCTH pacn~a I' .. e ?( 

W,~ty / w;~ .. lv~ ~ ~ 2,9•!0-8 { I ) 

Ha ypoBHe 90% .ltOCTOBepHOCTH. 

3-ro HaXO.t(HTCS: Ha JIY'lllleM .ltOCTHI'HYTOM paHee ypoBHe. 
-I + + -

IIOHCKH pac~a f ~ e +e +-e npoHSBO.t(HJIHCL B 0611tel nocTa-

HOBKe, ~HaJIOI'H1DtOI roil:, KOTOPM HCnOJIL30BaJISCL nPH noHCK8 pac

n~a MD-e-raMMa. B CMSH C T811, 'lTO np.11 pac~e nOllllJillllTCS: 

TOJILltO sapllltemwe 'lSC'ffltl1i, CmmilOBlilH JCOHBeprop 6HJI y6pm. 

!iiCTpall JIOI'H1ieCK811 3JI8KT!)OHH81l CKCTeMa BHpa6aTHBaJia mmyJILc, 

ynpaBJllID!tHit 3anycKOM JCT8HOBKH, B CJIY"i88 COBIIa.lt8BBII B npe,1t8JUIX 

pa3pemaJllllero BpeM8Hll 9JieKTp0HHKH { ,v IO BC) ,1t8BIITll JilMDYJILCOB, 

B03HHK8JJIIHX B MHllI8Hll H B Jlll6HX ~yX CttmmlJIJDinl!OBHlilX C'l8T"iHK&X 

I-ro pl.lta, Tpex C'l8'?lDIKaX 2-ro pl~·H TP8X C'l8Ttmlt&X 3-ro ~a 

( CM. pxc. 2 ). 

Boero 3a 620 1i8.COB 8Kcnosmvm 6:YJIO OCTaH0BJl8HO 4, I· roI0 
IIJIO

HOB H noJiy-q8HO 588 THC. nap Cmn.EOB C xoepy • OCitU.lorpata; 11a JCO-, 
+ + + -

ropwx uorJUI 01:m, sapeucrpllJ)osaRu pacna..s f --+e e e • OKOJio 64% 

3Kcno3mi;m 6HJIO npoBe;iteHo np:e: BeJllt'llllle Mal'HZTHOI'O llOJIII 0~45.T. 

OdpadorJCa no.lY1J8RHOro uarepKaJia noxa3AJla, qto ~0110 aese.10•. Ilo

STOMY C neJILll_YB8Jllll'l8Hllll 8ipileKTHBHOCTH pe:rxcTpanHJI nponecca 
+ + I- - . fl -+e e e npx noCJI8,1tYDl(81 aKcnosimo 118I'1DITH08 no.lie 6HJIO OCJia6-

JI8HO .ltO 0,8 T. 

0T6op co6:sTd 6HJI npoB8.1t8H no CJI8,1tYDl(HM KJa:T8plffll: 
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I) HMeDTCS: 'ABS TpeKa noa:e:TpoHOB H O'AHH TpeK aJieKTpoHa; 

2) Bee TpeKH 'AOXO~T 'AO 8-ro pi~ C~THJIJI!InHOHHHX C'l8T'lHKOB; 

8) Bee TpeKH npoxo~T 'lepe3 pa31rue c~THJrJIR:Top:s 2-ro II 8-ro 

pi'AOB; 

4) Ha KM,Il;OM Tpexe HMeeTCS: He MeJ!ee IlllTH KCKp; 

5) Ha OCnHJIJIOrpaMMe co6:snm HM8DTCS: m.m.YJILCH OT Tex C~TlIJIJIII

niromwx c'le'1"4HitoB, ttepe3 KOTOpie npomJIH 11ac~. 

Ilpt OT6ope OCHOBHM -qacTL M8T8pltaJI8 6H_Jia. npoCMOTpeHa ~all,ll;H H 

'l&CTL TPJ[E,ttY. B pe3yJILTaTe 6HJIO OT06pauo 2064 codunm 'AJIII nocJie'Aj

lllll8A o6pe6o'l'KJI. KoommtaTH TpeKOB 3TEX codu'mf! H3MepiJIHCL Ha MHK

pocKOnax C 8BTOM8'1'll3H!)OB8HHSM BHBO'AOM .1taHHHx {IIYOCax) • IloJiy'leHH:se 

'Al1HHY8 6H.D 88T811 o6pa60T8HH Ha s:w ~M-6. BH8'l!lJie MeTO'AOM HaH

lleHHIJCC JtM.ZU)afOB llOCCTaH8BJD[B8JDICL TpeKII OT,lteJILHHX -qacnn. Ilpt 

&TOIi J!BO,ItU]ICI, nonpaBQ Ha H80'AUO!)O'AUOCTl, uarHHTHOro noJIII, y-qHTH

BllJill[CI, 11moroxpamoe paccMmte :e: noTepx ua EOHH3anHI). IlocJie &Toro 

i t . 
C no1101l!H) RJJIT8,l]llt YCT8H8BJDIB8JIOC:r., MOryT .mt BCe TJ»I TpeKa 

BllXO.ztl[T:r. •• o~ol T01DtJl, pacnOJIOJteHHol B lllml8HI:. Co6HTJm C B8JIJr-
')r.ll . 

'DIHOI " t Jl8p011THOCT:r. JtOTOpol llelllm8 5% t OT6paCHB8JIJICL. B pesyJIL-

T8Te OC'fUOOJ, 307 co6um. 38'!'811 C llOl«>IIIJ,Jl TOI'O ll8 :Kpl[Tepim: onpe

,It8JIIIJIOCI., 11'!'0 Ba6Jll),lt8eN8fl ltD8118'1'Jllta pacII8,D;a He npoRllOpe'lllT :m-
+ + + -

noTese o To11, uo &TO 6uJI pacna.it f ~ e e e . Co6uTltli c BeJiil'lll-

Hol fi , Mpo,ITIIOCU JCOTOpol 118J!l,1118 IQ% C'UTaJDICl, cfloHOBHMK. Ilo
CJl8 T8Jtol o6pa60TKJI OCTUOCI, 2 co6H'l'JM, JtOTOJ)!,le IIODO 6IiJIO paccMa-

. + ++--
TpJIBaTL 1t8lt B08IIO.EHll8 "JCB.H,IWtaTli" Ha CJiy-qal p&CII8,It8 f' -+e e e • 

OcHOBHOI 118TO,It OT;iteJielmll lqXf)eXTa OT qioBa - STO BOBMOZHO 6oJiee 

To'lHoe onpe;iteJieHEe DHe11&TJIRJl co6snm. ~ Toro, -qTo6:s coxpaHHTL 

TO'IHOCTL onpe;iteJiemm 10Di8118ff1mCJtKX nap&MeTpoB Ha ,ItOCT8TO"IIHO BU

COltOII ypoBHe, 6HJIO pemeHO He paccMaTpxB&TL co6HTJm T8KOit KOHlpHI'Y

paztHK, IlpK KOTOpol B IIHIII8mt !'8,P18TCS: 60JI88 25% 8H8prmJ: BC8X "llaCTHn. 
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D Tamnc cJiytra.ITX pacce:rnne, HeToi:rHocT1, B onpe.I(eJiernm :mep!'IDI oT

,n:eJimux 'IBCTIIU H MecTa pacna.n:a np,IBO,ll;i!T K aHOMaJII,HO <50JII,l!iliM omml

KB.M. B CBOID oi:repe.n:1,,aTO SHa'IllTeJII,HO yBeJ!ll'lHBaeT nepo!ITHOCTI, no

Jiyi:remm MaJioro sHai:remm J2 , T.e. m.mTan:irn: HCKOMoro pacrra.n:a. 

0Ka38JIOCI,, 'ITO o6a OCTaEIIlliXCll 11IIBH.n;ll.I(8Ta" ITO 3TOMY KpHTepmo .I(OJI

JKHll 6UTI, OT6poweHH. B O.I(HOM H3 CJiyi:raeB 'IflCTRWl ITOTep!IJIH B MmJieHH 

40 MaB, llMIIJJII,CU ITO KpirIDISHe 6UJIH onpe.I(eJieHH c TO'IHOCTI,ID I0-20%, 

a oll!H6Ka oITpe.I(eJiemm aHepnm: ttacTm:t .I(oxo.iuma .I(O 80%. B .I(p_yro111 

cJiytrae Hac5mo.n:aJiacL aHaJior:irtrnaJI KapTmra. 

Ou;emrn: BeJili'IUH B03MOJKHHX ipoHOB IIOK838Jil1, 'ITO OillI rrpeHec5peliG'l

MO MaJill. E()Jiee Toro, OK838JIOCI,, 'ITO ,BBe,ll;il RpirTeprut OTc5paCHBaHIDI 

coc5HTHil: C ItoppeJn1poBaI1HHMH rrapaMH ,MO.liUfO rio Kpa:itHeil: Mepe B IO pas 

YBCJili'Il!TI, 3KCIT03HIUUD, ITpeJJUJ;e i:reM cyMMapHoe 'll!CJIO ipoHOBHX coc5um:it 

,n:ocT:irrneT neJim1nru N I. 
''" ~ t- -Scp'peRTHBHOCTI, perHcTpau;lIII pacITa,n:a f ➔e e e. paCC'IHTHBaJiaCI, 

r.ieTO.I(OM MoHTe-KapJIO B npe.I(IIOJIOJKemra, 'ITO MaTpII'IHHH aJieMCHT pacITa

,n:a JIB.IIf!eTCJI ROHCTBHTO:it. Ilpn aTOM Y'IHTHBaJiaCI, reoMeTpirJI CITeRTPOMe

Tpa, n01nisaD;1Iomrue no'l.'epir B Mnmeun, Jiormm sanycRa ycTaHOBRH, Be

Jll1'IllHa MarHIITHOro ITOJJ:fI, IlOTepH, CBll38HHHe C KPHTepneM OTc5paCHBam1fI 

CJiyi:raeB, B ROTO!)BX cyMMapHaJI ITOTep!I aHepr,ra 'IBCfflll;BMlI c50JILWe 25 

MaB. BeJil1'll!Ha aifxpeKTIIBHOCffl ORaSaJiacI, paBHO:it 5,5% .I(JJ:fI ITOJIII 

0,45 T II 7,8% .I(JJ:fI ITOJIII 0,3 T. 
3aTeM B aTH 3Hai:remm 6uJIH BHeceHH nonpaBRH Ha aqq>eKTIIBHocTI, 

Cll;lIHTIIJIJifID;lIOHHHX C'IeT'IHROB, Jil1BH6BYID aqxfieKTIIIlHOCTI, HCKpoBOH KaMe

PH, aqxpeKTHBHOCTI, npocMOTpa CIDIMKOB, noTePII, CM3amrue C MepTBHM 

BpeMeHeM ipoTORa:Mep II BBe,n:emrnM .I(OBepirTeJII,HHX HHTepBaJIOB no .,2 • 

B pesyJII,TaTe OKOH'IaTeJII,Ha!! aqxpeKTIIIlHOCTI, perncTpan:irn coc5um:it 

npn noJie 0,45 T IIOJIY'IRII8CI, paBHott (2,3! 0,4)•Io-2 H IIpH IIOJie 

0 ,3 T - ( 4, 3 ± 0 ,8) • 10-2• KoJIHtieCTBO pacrra,n:oB MIDOHOB nPII ITOJie 
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' 

·, t 

0,45 T COCTBBMO 2,64•Ia1° II IIPII noJie 0,45 T - I,46•Ia1°. 

McnoJI1,syH pacITpe,n:eJieID!e IIyaccoHa, noJiyi:raeM BeP?CJilOID rpaID!D;y 
t- + + -OTHOCHTeJII,HOli BepMTHOCTII pacna,n:a f __,. e e e 

,./f 'f/2 vv t' ➔e e e 1. / ~ ;. ~ 
w I' ➔ e ~ ~ ~ I,9•10-9 ( 2 ) 

Ha ypoBHe 90% .I(OCTOBep!!OCffl. 3Ta BeJililll!Ha B tv 70 pas nyqrue 

oneuKn, c~enauuon paHee B Jiac5opaTopWix CCCP n CllIA. 

B HBCTOHll!ee Bpem He CYllleCTByeT Oc5ll!enpHHlITOli II CBOc50.I(HOH OT 

TeopeTI!'IeCKliX Tpy.I(HOCTe:it i~,n:eJIH BSaIIMo.n:e:itcTB11fI, HapymB101I1ero saKOH 

coxpaHeIDISI JienTOHHOro lfl'.ICJia. 

ECJIH B pacna.n:ax, ~Ylll11X BO BT';)poM IIOp!I.I(Ke no CJia6m,1y BSaifl!JO

.I(e.iicirmuo (pnc. 4 II 5), B o,n;no:it ns Bepnnrn HMeeT MecTo nsaIIMo,n;eu-

e 

f~e 
F v G 

f 

F 

e 

Pnc. 4 Pile. 5 

CTBHe c KOHCTaHTofi F ' He coxpa!UIIDll!ee JJeIIl'OHHllll sap/I.I(, TO. MO-

~PYR H3BeCTHHe pacqeru n npe.I(IIoJiaraH, 'ITO cJiac5ue B3aHMo,n:eil:-

cTBHH oc5pesaroTCll npu aHeprnn /\ = IOO raB, IIOJiyi:raeM,HCXD,W[ 113 

aKcITepuMeHTBJII,HHX orpaHI!'Iel!Ifil (I) n (2) , 

F/G < cr-2)•10-2 • 

3,n:ec1, G - KOHCTBHTa <repMH. 
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BonMiofi BHTepec B nocne~ee Bpem. BHSHBaeT npo6JieMa neffTpaJI:E.

HHX TOKOB. EcHR B CBR'.Sll C aTHM npe,IUIOJIO.lKRTii, 'IITO cyll(eCTBY8T 8HO

MaJII,HOe tieTupex.n:ellTOHHOe B38llMO,D;e:f!cTBRe Tmia (e e ) <f e.) t. Hapyma-
+ .I..,. -

IOil(ee saKOH coxpaHeimll nenToHHoro 'llll:cna, To pacna.zt f -+ e e e 6y-

.D;eT nponeccoM nepBOI'O llOpl.D:Ka no KOHCTaHTe ~ TaKOI'O B38RMO,D;eR

CTBIIII. ~ B8Jllt'lllllH KOHCTaHTH 1-: Ha OCHOBamm (2) no.ny-qaeTCl:I 

onemta 

Fn le < 4,4•I0-5 . 
B CJiytiae cyll(eCTBOBaHWI HeiiTp!JII,HOI'O llp0Mellt,YTOtJHOro 6O3OHa 

MOJ!HO 6HJIO 6u paccMOTpeTI, nponecc (pac. 6), aHaJIOI'll'4Hldl o6H'IIHOM)' 

pacna.ztY MIDOHa. 3,D;eCI, J}o - "HOJ)M8JII,HSSI" llOJIYCJia6all KOHCTaHTa Bsa-, 
HMO.D;eficTBBII Hei!:TpaJII,HUX llp0M8lltyTO'IIHHX 6OSOHOB, a .J} - llOJIYCJia-

6811 KOHCT8HTa, Hap~aDllali 38ltOH COX})llHeimll Jiell'l'OHHOI'O sapl,}ta. Hc

llOJII,Sy.11 (2) H 8Kcnepm,eHTaJII,Hll8 cetiemtll npot:teCCOB C He!Tpam,HHMK 

ToKaMH,no.ny-qaeM: 

.9'!g < I,4 ro-4. 

+ e 

-> -e 
;/ 

PHc. 6 

18 

B T p e T I, 8 ff.. I' JI a B 8 BSJIO.llteHH pesyJII,T8Tli BnepBHe 

npoBe,D;emwx nccJie.D;oBamtll pacna.zta J'/...-e.,-'J{e,.,_e,_ /IO-I2/. 
f r +- -

B pacna.D;e fr-+ e Yee e mm6oniimltll: mrrepec npe,11;cTaBJIR:eT cTpyx-

TYPHOsam1clMl.ll tiaCTii pacna.zta (pac. 7) • .UeTaJII,Hoe nsytieHRe aToro 

+ e e + 
e 

_+ / /e 
+ 

/I -, ,, -_., 
fl 

~ 
Ve 

PHc. 7 PHc. 8 

pacna.wi llOSBOJ.llleT, B n:pmmlUie, onpe,D;8Jil![TI, aKCBaJII,HH8 qx>:[!,$1KTOpH 

IDIOHa (napaM8TPH ?f K ~ ) , npoB8p}ITI, cnpaBe,Il;JIRBOCTI, BrumliX ~o-

J!Ollt8HBI Teo.PJl]I a~eueHTapimx 'llacTHit (rHJioTesa tiaCTJAHoro coxpiHeHB.11 

8KCK8JIJ,HOI'O TOKa, COOTHODI8HB!I aJire6pi TOKOB), ll3Mep»TI, aJieKTp0MaI'

HKTHHI J)B.1{HYC mtoHa, onpe,11;8JIIITI, OTHOCHT8JIJ,HBI 3HaK aMIIJIBTY.D: pac

na.D;OB JT°':..e4
~ B JT°-t,i,,a • 

f + + -PacII8,lt fr ➔e Yee e MOllt8T T8IOl8 llp0HCXO.D;BTI, 38 C'lleT 6-qJepMR-

OHHOro BSBJD,IO,D;elcTBml (pgc. a), ecJIK OHO cyiqeCTByeT. Ot:temm KOH

CTSHTH Taxoro BSaHYO.D;elcTmm, c.D;enaHlJlie Ha ocHoBe pesyn1,TaTOB Hel

TpHHJmX 8XCll8pHY8HTOB, ,ll;SJDI rpaIIHey OTHOCKT8JII,HOi!: B8pOIITHOCTJt pac-. 

na.zta R,r:.e1v.e1e- ~ rn-4 • 
~ + + .J. -

CTaTHCTlA8Cltd MaT8p!i[aJI no pacna,Ity fr - e J{ e e 6HJI llOJIY'lleH 

B TOI lite a1tcnosmi;im, KOTOpwl npoBO,ll;WISCI, C t:teJII,D llOBCKapacruma 
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~ ~ f -

}1 ➔ e e e • EJioR-cxeMa, BHpac5aTirnmo111aJI MacTep-mmym,c, oTJIJNa.Jiac1, 

TOJlbKO TeM, 'tlTO BO 2-M pa.n;y CI.WHTI!JIJilITOpoB .n;ocTaTO'lllO c5HJIO c,on

naAeHnl! IIMilYJibCOB OT JII06HX ABYX cqeTqlIKOB. 3To yBeJinqnJIO 3CpqleKTIIB

IIOCTb perncTpanmi pacnaAa,:f+? e, Vect e: ,UonoJIHIITeJU,HO rpe60BaJ1oc1,, 
,,,.+ +- + -

IJT06H coOuTne TlIITIVi ~ C: tleeenpolICXOAlIJIO B npeAeJiaX BpeMemrnx 

"Bopor" AJIWTeJibHOCT !,I() 70 HC, oncp1maeMh!x tJepea 5 HC IlOCJie OCTaHOB-

1rn nno1ia. 

IlpoCMOTP II OTc5op COOUTIIii npmrnxo.n;rur 0.n;HOBpeMeIDIO C 0T60poM co-

6HTHii jA •➔ <:: • e 'e - . B pesyJII,TaTe 6mro oT06paHo 794 cIDIMKa ,wJIJ. noc-
~ + ·~ -

Jie.n;y10111eii oc5pac5oTID!. Bee oToc5pamrue (u no mmaJiy f _.e e e , II no 
~ • + -

KaHaJiy fr-. e ~ e e ) coc5uTWI oc5pac5amBaJilllc1, no o.n;Hoii nporpaMMe. 

3To c5!1JIO c.n;eJiaHO c uefilIO JIY"ll1IC oueirn:TI, B03MO.lKHU.i-i qx)H coc5!1Tllii 
,- " .;.. -

nma Jr ➔ e ~ e e . 
. .a 

IIocJie npiMeHemm f KPIITeprur Ha nepOIITHOCTb Toro, qro Bee 

3 TpCI<a BHXOMT U3 O,IJ;HOH TO'!ID!, CCTaJIOCI, 68 co611Tm1. lfa Hl!X COOT-
+ + ~ - . ,.s 

BeTCTBYiOllll!MU KUHCMaTHRC pacna.n;a Jr .. e l{e e no t KpttTepmo 

01casaJioc1, I2 co611TIIfi. 
+ i j -

BepOlITHHMII IIC'l'0'1llllliaMlI crona .n;JIH pacna.n;a l, ➔ e Yee€ lIBJlllIOTCll: .. ;.;. 

I) pacna.n; fl➔ e ~.Y C nocJie.nyI0111eii KOHBepcnel! cr'-KBaHTa B l\lill!IeHH; 

2) pacrra.ii_;t'.".e\ifY c rrocJie.ny10li{eii KOHBepcnel! lJ -RBaHTa; 
I- .,.. -""' .,.. -

3) pacna.n: ft --e i,; 1, e e ; 
4) cJiyqaiiH11e ·coBna.n;emm BHJieTa .n;nyx nosnTpoHOB oT pacna.n;oB, 

MIOOHOB, IIpII'!eM o.n;im II3 IIIIX pacCClIBaeTClI Ha :meRTPOHe MmIIeHII, nepe-
. ' 

.n;.aBalI CMY .n;ocTaTO'lHO 60JI1,my10 aneprmo ( > I0-15 MaB); 

5) C.lIYlJaiilrue COBna.n;emm Melli,Ily Bb!JieTOM n03IITpoHa OT pacrra.n;a MIO

OHa ll CRB03IruM npoxo]!f,I(eHHeM sapruiteHHoii 'laCTIIUH ll3 oc5JiaCTll, JieJKa

llteii BHe RaMepu, qepes BCIO RaMepy II MmIIem, TaK RaK TaRaJI 'lacTnua 

UMI:lTIIpyeT n03I1TpoH II ::meKTpoH. 

C UBJII,10 no.n;aBllTI, nepe'lllCJieHiille IICTO'!HHIDI qx)Ha saperncTpnpoBaH-

20 

HUe coc5HTIIlI npoBepIJillIC1, Ha Ha.Jinqne aJieKTpoH-n03llTIJOHHOi1 napu C mr

BapnaHTHOi1 Maccoii < 20 MaB rum c nOM0111b!O RpIITepIDI 12
- Ha mum

'!lle pKB03HOro ITpOXO~ElHIIlI II OT6paCHBaJillICI, no 3TllM KpHTeplUIM. 

0Ka3aJIOCb, 'ITO 7 .coc5HTIIH - CJIY'lfil1 co CRB03HHM npoXO;.JteHHeM, 

a OCTaBIJIIeCSI 5 coc5HTIIll llMeIOT KoppeJIHpoBaHHy!O napy c IIHBapHaHTHOK 

r.iaccoii < 20 MaB. 

TaroIM oeipasoM,HH o.n;Ho coc5!:lTl!e HC MOllteT. c5HTI, IlHTepnpeTllpoBaHo 
. + ·• + -

KaK pacna.n; tr ... e l{ e e , . He .u;aroll!Hil KOppem1poBamrux e+e--nap. 
. ,._, + ' ·f -

8qxpeKTIIBHocT1, perHcTpaUIDI pacna.n;a Ji ➔ e J{ee pacc'llITHBaJiac1, 

MeTO.I(OM MOHTC-KapJIO B npe.I(IIOJIOJKemm, 'ITO MaTpll'lHUii aJieMeHT pacna-:

.n;a JIBJifleTCfl KOHCTaHTOH. IlpH 3TOM y'lIIT!lBaJIUCI, BCe (paKTOp!:1, 1pmruJ!tile 

na acMieKTllBHOCTb~ IIocJie BHecemm Heoc5xo.n;m,rux nonpaJJoK 3<fxfieKTHB

HOcr1, perncrpanHn npH none 0,45 T noJiyqHJiac1, paBHon (0,8z0,2) 0 I0-
2 

H Ill)R IlOJie 0,3 T - (I,8.t0,4)•I0-2 •• 

OTcro.n;a·noJiy'laeTClI BepXH/IB rpa1rn:ua OTHOCllTeJibHOii nepOHTHOCTH 
+ + + -

pacna.n;a rr ..,e ~ e e 

fl.tT._.ei-~ e·• e - ~ 4,8•10-9 ( 3 ) 

Ha ypoBHe 90% .I(OCTOBepHOCTH. 

!IOJIYlJeHHoe SHa'l!eime (3) IT03BOJIIIeT .u:aTI, orpaHH'leHIIe Ha KOH

CTBHTY J 6-<pePM:HoHHoro B3allMo.u:eiicTBH!I: 

A > 5'75 MaB • 

.lfaBecTHalI oneHKa HS pesyJibTaTOB HeftTpllHHHX 3RcrrepllMeHTOB: 

A > IOO MaB. 

,lJ,nlI aKCIIaJlI,HOrO qiopM<paKTOpa j: 113 (3) noJiy'laeTCSI orpalilI'Ie-

1me: /;/< 7 

0Tcro.n;a cJie.n;yeT ·orpaHnqeHne Ha BeJUrqnHy MeKTpouarmtTHOro pa.it11yca 

IIllOHa ·~,.. < I,00 qiepwr. 

21 



C uem,10 orrpe.n;eJmTb, 'ITO co6ofi rrpe;n;cTaBJilIIOT 5 co6Ir.l'llii c KOPPEr 

JUipOBaIIBO.M napoii 1 611Jm CAeJiaHl1 ouemtn: BO3MOJKHl1X BKJia,n;OB cpoHOBHX' ,. 

rrpoueccoB. BKJia.n; nponeccoB 2-4 oneIDIDaJICff Ha·ocHoBe HHcpopMa~, 
., .... + -

rror,yq~1mo~ ~pH oc5pac5oTKe cod11THii rnna f -+e e e no nporpaMMe 

j'r'-e ){ e e • 0a OKa3aJICJ1 IJ'dBillJM fV 0,5 00611TWI. 3TO O3HaqaeT, 
"" • ,_+ ,,., .. -

'ITO OCTaBllllieCff co6!1TUil - B OCHOBHOM pacrra,lill ri+e it a' ll /1 .. e Yq e e • 

0013.lill aTnx rrpoueccoB, ue 3amrnmrnre OT J" , a TaroKe 3aBllCfflltHe OT a 
P, 

n oT o , pacc'lllTHBaJruc:r, na 3BM C,ll;C-62OO MeTo.n;oM MoHTe-KapJio. Ilpn 

pac'IeTax Y'IIITI1BaJiac1, reoMeTp1m ycTaHomw, JIOrHKa sarrycKa n Bee .n;py

rne YCJIOBIUI ::rn:crrepnMeHTa I BJIIDIT0lltlle Ha aifxpeKTlIBHOCT!, perrrcTpawm. 
+ f + - + + ' 

OKasaJioci,, 'ITO oTnornemrn BKJia.n;oB f, .+e ~ e e rr rr,➔e Ye '?r cocTaB-

JIJ-Ie•r BeJIH'Ilrny ,., I/6 ll CJia6o 33BUCUT OT 3Ha'Iemm 2f • 3TO IIO3BOJiil

eT C'!HTaTI,, '!TO Haf1.n;eHH11e co6HTim B OCHOBHOM .IIBJiiIRJTCff :pacrra.n;aMtI 

JT~.e•lfea C llOCJie.n;yIOIT{eii IWHBepcuefi' r1::MM3-KB8HT3 B MIDIIeHII. ·QneHKll 

BeJIH'II!Hll y ·, C,){eJiaHHlle !Ia OCHOBe ::JTOro rrpe.n;rrbJIOJKemm, 

Y- 2 15+I,65 
- - I -I,O IDilI 5 = I 0+:i:,O5 

• -I,5 

cor•JiacyroTCff c pe3yJI:r,TaTaMU 6oJiee TO'IHllX II3MepeIDifi ?f , Cl(CJramrux 
-.,...t- ;.I/ V 

IIJM n:iy'!emrn pacrra.n;a 11 ➔e r, o • 

XoT.a: pacrra.n: r,-':..e "i1/le - He 611J1 .n:ocToBepuo :imeuTmp1mnpoBau, MO

JKHO YTBePJ!i,ll;aTI,, '!TO C BepOIITHOCT!,10 55% cpel(U HMCIOIJll{XCff 5 co611-
... ~· ..,,.. + -T,111 MoryT 6:un cJiyqan pacrra.n:a fl ---. e Yee e. . 

B q e.T.B e p Toil r JI a Be .n;n:ccepTainru.paccMoTpeH11 

Bonpoc:u .n;aJ11,neillllero pacnrnpemm nccJie.rtoBaHIIli pe.n:KUX npoueccoB c 

neJIJ',J(). ll3y'!emm <pyu.n;aMeHT8]1J,lIDX saKOHOMepHOCTeii qM3l!Kll ::JJieMeHTap

Hl1X 'IaCTHU (saKOH coxpauemm JieIITOHHOro sap!I.I(a, CTPYKTypa CJia611x 

BsanMo,l{el!cTBIIll, cTpyKTypa rrHoFia II T • .n;.). _TaKHe nccJie.n;oBamm ITJia

HIIpyroTCff Ha Bcex "Me30H!IDX qia6pmmx'; yJKe, pa6oTalOIJll{X llJlll CTpo.lil'llIXCJ1. 

.22 

. 

C03.n:amrn "r,1esomrnx {pa6pmt"_, o6ecrre'llillmol!{IIX npm,.,1;nmrnm.uo l!OB!l.e 

::JKCll6plIM6HT3JII,l!He BO3MOY.lliOCTII, Tpe<:i._yeT C03)taII.11f.! a,IteKBaTHOll ::JTIU/1 

B03MOJKHOCTHM .arri::rapaTypa. B cBll3II c aTHM npe.n;.n:mreuo .n;amJieiilllee pas

~n:Tne MeTO)W!lli IzytJIJIHJ(IJU'IecKoro MaI'HHTHOro crreKTpoMeTfa - YCTaHOBKa 

C UJ'Lllll}IJU}li'l6CIUIMH IlPOllOpnllOHaJI!,lIDMH MHOI'OITpoBOJIOTHlllMII Ka!,16par.m 

APEC (AnamrnaT0r P~ Co611rllii:) I I3 / ,pa3pac5anmaeMaH B Hacro.a:mee 

BP61WI. Ilo CBOilM BO3MOJKHOCT.lIM cneKTpOM6Tp AP:ill nar.moro rrpeBOCXO.n;IIT 

II3BecrIIDe npe.n;.n:oxeHII.lI ::i1tcnep1IMeHTOB no II3y'!emno pe.n;rorx rrponeccoB c 

MIOOHaMH II IIIIOH8MlI Ha "M63OHlIDX if!aelpHitaX". 

06lljee cxeMaTH'IeCKOe ycTpoilCTBO crreKTpoMeTpa APEC anaJIOTII'lHO YiKC 

orrn:caHHOMY B I-ii rJiaBe crreKTIJOMeTpy C TOH, O,llH3KO, npmrn,nrmaJIJ,HOii 

pa3mmeii, 'ITO ,n;eTeRTOp raMMa-KBaHTOB pacrroJiarae'l'C.lI BOKpyr .n;eTeitTopa 

3aplIJJt6HIIDX 'laCTHU (p11c. 9 _). Pa3M61JH ,ll6T6KTOIJOB lI BeJlU'IUHH JVlarHHTHO

ro ITOJiil (.n;o ,,v I ,8 T) B!lopaHB T8KIIMII, 'ITO 88p:IllteHHl1e '!aCTfilJ;!,I, Hl(Y!I!He 

ns MIDIIemI, rromrocrnro saBopa'lllBaIDTCff B ,n;eTeKTnpyromeM o6~eMe. 3To cos

.n;aeT "MarHIITHyro 38!!:lHTY" ,n;eTeKTopa raMMa-KBaHTOB ll llO3BOJif!eT -pa6o

T8'1'!, npn HHTBHC:IIBHOCT.lIX B IOO-IOOO pa3 6O~1,lllHX, tJ:eM paH:r,rne. 

Uwmu.n;p11tiecKa.1I reoMeTpIDI crreKTpoMeTpa o6ecrre'!nBaeT: 

I) MaKCIIM8JII,lIDH TeJiecHHil yroJI .n;JiiI sa.n;aHuoro KOJilltl6CTBa IIPOBOJIO'leK; 

2) aqxpeKTY...BHOe lICIT0]1J,30BaHIIe pa6otJ:ero 06'beMa l\larHTI:THOro llOJiilj 

3) orrpe.n:eHeHHyro lI3OTporrmo CBOHCTB cneKTpoMeTpa (HC33BIIClll/JOCTI, 

CBOilCTB cneKTpoMeTpa OT yrJia B llJIOCROCTlI, II6,PIIeIWIRYJillPHOH OCH Ka

Mep11) U CBl!33HHYIO C ::JTHM YHIIqJIIKaUWO ~OrlIKll sarrycKa, ynpo111eu,1e CiIC

TeM qinJI!,Tpa1J,MH n:ucpopMaUIDI iI rrporpar,1M o6pa6OTKH ,llaHlillX; 

4) rroporoBI:le CBOliCTBa rrpII lICllOJII,3OBaHlIH M1IIIICHeii Ma~(?rO ,ll;lW!vleTIJa' 

TaK KaK orrpe.n;eJieHIIOMY pa,n;nycy COOTBeTCTByeT orrpe,lleHeHHl1il·,n;HanasoH 

IIMITYJIJ,COB '!aCTHU; 

5) y.n;o6cTBO cos.n:amm '\,armrTHoil santnTI1" • 
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PRc. 9. CxeMa ,n:eTeKTHPyIOilleii 'lacTn: crreKTPOMeTpa APEC. 
I - Ml'lllleHI,, 2 - cJion: cn:ri-ram,Hllx mrreil rrporropuno,mJinHIJX 
Kat.mp ,n:eTeKTopa sapummrnx 'laCTHU, 3 - CIJ,HHTHJIJ!HTOPH .n:e
TeKTopa 3aplDKemrnx -qacTHU, 4 - KOHBepTop rm,1Ma-KBaHTOB, 
5 - CJIOU CIU'HaJII,HllX Hl'ITeii IIIJOIIO:ptUIOHaJII,HHX Ra!Jep ,n:eTeK-··. 
TOpa rar.lMa-KBaIITOB, 6 - 'cIJ,HHTHJIJ1llTOp!1 ,n:eTeitTOpa rai,1Ma
KBaHTOB, 7 - TpeIUI 8JieKTPOH-II03UTpoi!HoH rraµi, 8 - Tpeit 
II03HTpoHa. 
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I 
McnoJI1,80BaHUe nponoptUmHaJinHHX RaMep B crreitTpor.mTpe nosBoJiff-

eT pa6oTaTn B ycJIOBIDIX 60JI1,moil 1rnTeHCllllHocm ocTaHoBOit ( N IO 7 c -I) 

H rrpuueHSITn .n:ocTaTO'qHO cJioJKHyro Jiorney .ItJI.!I yMeHnmemm 'ql'!CJia 3arryc

KOB ycTaHOBKU. KaMep!1 pacrroJiararoTClI TaK, 'ITO Me,my HHM!l lieT pas.n:e

JIIIIDlllHX CTeHOK. 3To o6yCJIOBJillllaeT 60JII,IIIYIO "rrpospa'lHOCTI, 11 ,n;eTeitTOPOB. 

BHemHl'Iii .n:n:aMeTp ,n:eTeKTOpa raMMa-ItBaHTOD COCTaBJIHeT 106 CM, BH

COTa - 60 CM. 06mee 'lliCJIO CnrHaJII,HHX HUTeii B RaMepax tv 16 THC. 

3JieKTl)OHUKa nponopIJ,HOHaJlI,HHX KaMeP, c,n:e.rraHHaJI Ha 60.JII,IJil{X rn6p:u.n;

HllX cxeMax , BKJJIO'laIDillHX Bee Heo6x-o,n:HMHe 11.:rnMeHTIJ, pacrroJiaraeTClI 

Ha JipMe MarHUTa. IlporropD,HOHaJIM!lJe ItaMepIJ 'lepe3 CHCTBMY BHBO,n:a ll 

MaJiy10 3:EM CBf!3HBalOTCll B JiniuIIO c 3BM EC-I040. 

PaspemeHHe no lIMIIYJIT,CaM 'laCTHU pacrra,n:oB COCTaBJifleT .v 0,5%, 
,, 

DpeMeHHoe paspemeHUe CUHHTHJIJilIIJ,HOHlillX C'l8T'lHitOB rrpH y'leTe MecTa 

rrpoJieTa 'lacTim.H_ ~~r He. 

.B CBII8U C 60JIT,illl'IMU IlOTORaWI UHcpopMan:nu OT ,n:eTeKTOpoB rrpe.I(JC

MaTI>lrnaeTCJI MHOrOCTyneHlfilTaJI CllCTeMa (llUJIT,TIJ8UUl'I, BKJJIO'laIOII!aJI pa3BI1-

TyIO HaHOCeKYH,JJ;HYl) JIOrUity, YCTIJOHCTBO, pear11py10mee Ha 3HaK 'laCTIID,lJ, 

CHCTeMy 6HcTporo pacnosmrnamm TpeitOB {PACTP), OCHOBaHHYIO Ha 6hlCT

poM cneIJ,HaJinHOM rrpoueccope, a TaIOKe aJiropnTMH ipllJinTpaD,HH B EC-1040. 

CrreKTpoMeTp APEG B -SHa'ln:TeJII,HOii Mepe y,n:OBJieTBOplleT TpeooBaHIDIM' 

CqJOJJMYJIHPOBaHI-illM B I-ft r.naBe. 

Ha APEGe MOlKHO 6y,n:eT IIp0BO,UHTI, H3Y'leHUe pe,n:KUX pacrra.n;oB IlliOHOD 

n MJOOHOB Ha YPOBHe .n:o 10-10-ro-II OT BepoJITHOCTH 061r<rnoro pacna,n:a, 

T.e •. Ha ypoBHe B 100-IOOO fJa3 6oJiee Hl13KOM, 'leI,I 8TO 611JIO J];OCTIL'KU

MO .n:o CHX nop. YmmepcaJII,HlJH :xapaitTep ycTaHOBKU II03BOIDtT BHIIOnHHTh 

Ha Heil nrn:poKHil: Rpyr IICC.Ile,n:oBaIDIM. IloMl!MO pacna,ItOB f :.e .. a" , 

t~➔ e•e;e- ,J1~e+~ a'°, IJ~e+~e+e ~ npe,n:noJiaraeTCJI IICCJI8,JJ;ODaTI, npo

~eccH p"-+e+~lf., rr~➔ e+J1e. ,ft+:.i/i;Yr"•f~A ➔ e±tA"- ,f-,f·'1-l'l.;1/,.+cf 
fr0➔ e+e- H .n:pyrne. EoJIIDOe MeCTO ·sailMYT ,rro-BH,ltHMOMy,Hccne,1toBaJJIIH 
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naam,10.11eiiCTBYlil: lll'lOHOB H MIOOHOB C smpm,m, B ocoeleHHOCTH MHOro11acTHII

HHX nponeccoa. 

BCfI 3RCII0p!M0HT8Jl!,Hall I!HlpOJ)MBilWI, lIOJlytJaeMaJI Ha APECe 1 6y.n:eT 

tJepea 3BM BUBOlJ.HTl,CSl Ha CTB!QlBPTHYIO MarIDITHYIO JI0HTY, tJTO cos.n:aeT 

6Jiaronpm1THUe ycJ1OBmI lI.Jill opramrnanim cOTPY.ItHll':lecna Ha 6aae 3Tofi 

ycTaHOBRlI • 

0 CHO B H He p e 3 y JI 1, Ta TH , H3JIO~eHHUe B lJ.YICCep-

Ta~I: 

1. IlpClI.JIO~eHa HOBall MeTO~HKa lJ.JilI liCCJie.n:onamm pe,n::irnx pac

IlBlJ.OB MIOOHOB u IlllOHOB. Coa.n:aH lUIJililfl1.PHtJecroiil: Mal'HHTH!lli HCRpO

BOii cne1,TpoMeTp lJ..1IlI H3Y1!0HHJi nponeccoB Ha ypOBHe OTHOCHTeJU,-

HOii: BepOIITHOCTU 10-8 - 10-9• 

2. Ilpone.n:eHU 3Rcnepm.ieHTBJII,HUe u TeopeTHtiecroie nccJie;qona

HWI pa6oTH HCRPOBOli KaMepH. IlOKa3aHo, 'ITO 3aBHCHMOCTl, CMeuteHIDI 

pa3JlfflJ.OB B CKpemeHHHX 3JIORTputJ8CROM U MarIDITHOM:noJlffX nMeeT 

neJIHHefuruii xapaKTep. IlpelI.JIO~eHa u 3Rcnepm.ieHTaJI1,Ho npoBepeaa 

y;qo6Hall qJeHOMeIIOJIOrlltJeCKall MOlJ.CJII, mmHenoi1 3qxp6RTllBHOCTli HCKPO

BOii KaMepH. 
• 4 

3. Ilpone.n:eH 3RcnepHM8HT no noHCRY pacnBlI.a r ➔ e r lf' 
IloJ1ytieHa oneHRa nepXHeil: rpaHHr(ll nepOilTHOCTH pacnBlJ.a f., ➔ e + '>I 

~--...,.«t.r- < 2,9•10-8 Ha ypOBHe 90% 

lJ.OCTOBepHOCTH. 3Ta BeJIRtJHHa HBXOlJ.HTCSl Ha ypOBHe Jiytm1ero,r.mpono

ro sHatiemm H noJiytJeua n ycJIOBRlIX 6oJiee HBlJ.e~oro oT.n:eJiemm qx:>Ha. 

Kml:eMaTHtJecroie xapaRTepHcTHroI tiacTHn n Ha6.7IlOlJ.aeMHx CJIYtJallX pac

nBlI.a /,/➔ e \;e ~ ;r u ux 'llicJlo HaXO,ll;IITCSI n corJiacmI c OmilJ.ae

MHMH ~ o6HtIHoro pBlJ.liau.rormoro nponecca. 
t + -

4. Tipone.n:eHU noncRH pacnBlI.a / ➔ e1 .. e +e • IloJIYtJeHa oneu-
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Ka BepxHeil: rpaHll'UU OTHOCHT8JII,HOli nepoRTHOCTH pacnBlI.a 

f? f'•➔e•e•e- < 1 ,9•10-9 Ha yponue 90%_ ;qocTonep

HOCTn, 'ITO B 70 pas YJIY'Il!laeT lJ.OCTHrHYTHil: paHee Mnponoil: YPOB8Hl,. 

Ha OCHOBe ycTaHOBJieHHUX rpamm nepOIITHOCTYI pacrra;qoB 
4 .; + 1-+- • f -+ e if" n )'- ..... e e e c;qeJ1aHU oneHIDI KOHcTaHTH nmoTe-

TntJecKHX naanMo.n:eiicTBHil:, HapymaIDl!lIDC saKoH coxpauemm JienToHHoro 

saJlfflI.a. 
~ + + -

6. BnepBHe rrpone;qeHU liCCJI8lJ.OBa!OOI paCIIBlJ.a fl ➔e Ye e e 
IlOJIYtJSHa oneHRa BepxHeil: rpaHHr(ll OTHOCHT8Jll,HOH B8pOIITHOCTYI 

.; .;. . ;. -
pacna;qa Jr ... e ~ e e sa ctieT nsam,1O:qeil:cTnliil:, He lI.aIDillliX Roppe-

miponamrux nap, R/T4 e'v_ e~e-< 4,8•10-9 Ha yponHe 90% .n:ocTo-
~ 

nepHOCTH. 

,IT.aHU oneHRH SHatieHHil: aKClffiJII,Hl,IX qx:>~<paRTOpOB lll'lOHa' noJiy

tI8Hhl orpaHHtiemm Ha neJIHtJHHY 3JieRTpoMarHHTHoro palJ.Ryca nnona 

H ROHCTaHTY 6-qiepMHOHHOro B3a:MMOlJ.8liCTBWI. 

7. PaccMOTpeHH nepcneKTHBU ;qaJinHefunero pa3BHTmI nccJie.n:o

naIDift pe.n:IDIX ;uponeccon Ha "Mesomrux cpa6pnKax". TipelI.Jio~eHU ROHR

peTHHe nyTn pa3BllTmI M8TOlJ.RIDI MarHHTHOro u,IJIHH,n:pll'leCROro cneKT

poMeTpa, rrosBOJIHIOllllle pac1IIHpnT1, Rpyr nsytiaeMHx npo6J1eM, npo.n:nn

uyT1,CR ;qaJil,llle B naytiemm pe,n::irnx nponeccon ua 2 - 3 IIOIJlllJ.KB. 

HH 

OcHOBHhle pe3yJinTaTH, Borue,IOIDie B lJ.RCCepTau;mo, ony6JIHKOBa

B pa6oTax I 1- 14· I; co.n:el)l!taTCSI n MaTepnanax MeJK,ItyuapolJ.Horo 

conemamm no HcRpOBUM KaMepaM ( .I{y6Ha, 1966 ), Me:iimyHapolJ.HOH 

ROHqJepelllJ;lili · no lpRSHRe BUCOIDIX 3Heprnii: li CTpyRType smpa ( CIIIA, 

KoJIYM6RR, 1969), · XY MeJK,ItyI!apolJ.HOii KOHcpepe~ no lpR3HKe BHCO

RlIX 3Heprliil: ( KlreB, 1970 ) , XYI MOJK.n.VHapOlJ.HOH KOucpepeH'UHH no 

cpnaHKe BUcoroIX aueprnil: ( CIIIA, EaTaBmI, 1972 ) , m Mex,1tyaapo~

Horo CllMllOSHYMa no qill3HKe BUCOKHX aneprnii ll 3JI0M0HTapHHX tiaCTII'U 
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( PyMUHI-IH I Clrna.H, 1973 / 14 /, Me,i;,rzym1po.zn10ro C0MllHapa ITO 

p-e. npc6JieMe ( Moc1rna, 1972 ) ; 38.!lllIII!elll aBTopcrun.m cBime

TeJinCTBaM11. 
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