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0J,tHO liS CJI6J.tC!i!BBI. Teopn YHJlB6pca..u:&BOro <»'IIH8:BCKOFO BSa

BliOJ,t6itC!BBJI (Y~B) COC!OB! B TOM, qfo npo~eCOIIl SaxBaTa lmOHa Q'KJIO

HOJI B P -pacii8,1{ HYKJIOHa J.tO.UBH ODBCtma!:&Cfl OJ.tliBaKOBHII o<SpaSOJl. 

9xonepBII8H!aJI&H8JI npo'B8pKa cnpa:BtS;ztDBOCH eoro nomzeBIIfl !80PJDI 

Dee! npHJU{HmtSlU)Boe saaqeoe ;~tlUt noaaamts npJtpo:ztH cna6oro :BSa

uuoJ,teictBBH. Hau6oB:Dmml HB!epec ape;ztcTaBnHeT msyqeBHe ane»ea!ap-

a oro npo~ecca, a ax:aSTa JO)OHOB npO!oH8JlH 

(I) 

BonmHe !fPy;ztBOCTJI perae TP8Il,HJII aTol peaKltHH (Manas :aeiXH!T-

Jfl 
BOOT:&, )tB6 H81TpaJ'lbHil8 qac'fJil~H ll KOH6'1HOII COC!OflBJIIB) saCT8BUB 

o6p8Jit~l1Cft K BCHOJI&80B8.BIIJ> B Katl8CD8 salle;zt3JH~el Cp6;11;H llH)lKOFO 

BOJ.tOpO;zta. llpJti 9!011 BH!repnpeTaJUUl SKCnepHYeMaJJDHHX peSYJI:D!a'!OB 

CIUl:DHO ycnoaue!I!Cfl Bs-sa pas uq:awc ues o-uonexy:mpma npol\eccoB 

B EQKOII BO;ztOpo;zte t KO!OpHe CUB Byz;zt&mCfl B !~T8JD)HOII C8110CTOH-

!1!8B:DH011 BSyq8HIB. 

B BaCTOHntee BP811JI npeJ.tC!'SB.R8HHR Od IICTOPBH O!rprl~jaTem;aoro 

IIDOHa nocne saaqBTeJIDsoro yueH&meBKH cKOpoc~ B ~ou BOJ.tOPOJ.te 

(n»D!HOCT:D 0,07 rjc118 , n = 4,2.!022 
HPO!OBOB/C118 ) CBOJ,tRTCH 

K CH8J.tYIODl811y(I) • llpH BHSKOI CKO,pocm sa BP811fl, uem.mee qe:u 

10-9ceK~ liPOHCXO~t:H KaCKS)lmdl JJ:epeXO]( JO)OHa B f5 COC!l'OfiHB8 

118Soa!OIIa :BOJ.tOP~~ Hel!i!paJI:&BB.fi: a!OIIH8fl CHC'f811& ( .ff ) o<SpasyeT

Cfl B c!a!JrJC'fHqecKol CJieom TpBmteTma: ( F = I) B caarJieTBHX ( F =0) 

COC!OHBIII CB8p.HOHKOI C!pyiC!yplll J1 110ll8! CB060]lHO JU1~1H1Ulpo16 !:& 

11epes B®:OP01l• SHepreHqeaKas })838005 yp0BH81 8~11X COCTOmiKI 
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0IM 0 DltKBM BOJtOPOJtOII Kpalae qpo~BUeJieB K JlaJJLIII ltPBII6-

0HM Jt61Tepu B MOII&JI :0:6I'lCHX 8Jl6116HTOB. BepoSTHOc-fB ueoCSpaftJIHX · 

nepexOJtOB OOC!raBJJBJO!r ).. 'f'.J4 ..., d.r ~ I,4.IOI~~J ].tlDI ;~tel!rellfJI 
B } r.rt .... "i.P ~ S.IoiO oeK-I (f)) - JtU: ~ep C B 0, UOS!OIIJ ;zt;o

nyo'fBWe KOH1l8H!f'P~DI npJD(60H 009Ta.BlU110'f 10-6 ].tJifl ].t61TepHH B 

ro-9 - :ztna nerKax ~ep<7 >. 
Bee npo:ee]teu&e ;zto uacTo~ero BpeueHB sKC:oapoeuTs no sax-

BaTy ,- -11680BOB B JIJI)tiO)II BO)tt)pO;zte(? t 8
t 9 tiQ) ]t8J)!f )tmt I ltr--

coeToJt-SI. 

3 I CKOpOCTB sax:Bata BSVJiOJit~KJUPHOro HOHa B6JDilUUIJ U1J4.MepHO 

ua 20~ lleHH~ym, qeu Teopeft'llec:ltOe saaqeHHe 560 ceK-I. Ecnx ot

CSpocxT:& npEij.tnomaeHHft o BCHKOI'Il po:zta nonpoKaX K Y~B, c:sJtSauma: 

C nepeaopiiHpoBKOI KOHCTaBT xs-.3a CHnDHHX BSaHIIO;zt8ICTBKI, !rO DaB

donee BepOHTHOI npBliHHol pacxo:Qemts CSy]J.6'f H6!011HOC!f:& B pacqe!ax 

11880IIOJleKyn&pHHX B8JiftBH, BXO;ltfDitBX B OROINUeJI:&H08 BEij)S.X8HB8 

;ltnH B6POHTHOCTR SmtBa!a }f- -lleSOHa 88 COC'l'OSBJJJI 11680110lEKY'JIHp-

HOI'O BOHa. 

B CBRSII C BTD no-npeJtB8MJ CSoJI&mol HH!epec npe.ttc'l'8Bllfll)! 

JIJlCSwe BOSIIOllHOC!B HSMepeHBH B6pOB!rHOC!B saxsara pe&KIUIB (I) B 

rasooCSpaaHOII BO].tOpo].te npH ;D;8JUl8HIDI nop.HJtKa OJtHOI a!JIOCQ}epH. Ta

KOI 8KCDepBII6H! DOSBOXH:O: dY B 3HQqH!8llbHOl uepe OCB060]tHT:&CB 

OT CSO.UaliBHC!Ba ueonpe:zteneHBOC!el, CBRSamna: C 11680110ll6KJJIB:PHYIIH 

SBJIHIBftiiB, It CBJI:&BO J116H:&DT:& 'l'pe60B8HlU1 K OliHCTKe BO].tOpO].tQ 0! 

;ztelt.repBH B s~p ;ztpyrax nerKBx a:o:eMeB!o:s. 
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IlpoBe:zteHRe !aKOI'O. 8Konepn1EtH~a npm Jt8R116BBB raaooc:ipaauoro 

BO;ltOpO:zta ~ I Q!M C!raJIO II}J1HlJ)IllB8JI&HO B08110DO DOOJ'I8 !Oro 1 

KaK CiWI H3ytl8H peDll paCiO!H H80!~poiiHOit paa pQHOit K811epH DpH Ha

IIOJ'IH6HJDI 88 01180:&1) remm H :so:ztopo)ta :s Jmc:iol nponopiUtB, a TaKse 

quoTuu :so~opo~o11 npm :ztaBnBBHH I aTII.(II). . . 

llpH aax:ea!e .f- -ueaoao:s J:s rasooc:ipasao11 :so;n;opo:zte np11 :ztaBJie-

HD ~ I a.Tu~ nponeoc oc:ipaao:amum uesolloJieKyn no cxe11e 

P.Jf .,. f _,. (f !'f)*" Ci~M np,nto:co:ztH» c :aeptR!HOOT:&D npuepao :s 

800 PBB 11811U811, qe11 II ZH]IKOII BO)!Opcl.lt8(3): 1 

(3) 

B peaym;TB!!e aax:e~ )A- -uesosa Ciylf.8! noqTH nemmCII npo•o

xo:ztJIT:& aa oooToftBBR 11esoaToua. ].(o.m ,- -11esouo:s, aax:ea.qeama: 
+ 

H8 OOCTOmnfft 1188 OIIOJieKyJUipHoro HOHa ( p f f ) 1 OOC'laBft :soero: 

1 
!. 'f./0 -· _._, __ 

~. rr·;o( 

r:zte }. o - :sepoRTHOOT:& pacnEilta .1 -ueaoua. 

(4} 

CJie;AyeT, O;ltB8.K0 1 0!118DTll, qTO DJII ;zta:BJI81DlB BOltOPO:zta OKO.IO 

I a!ll. yze H8oc:ixo;zun~o yqBTH:Ba.Tl· :BKJJBJt B nonHyl) :seposTHOOT» aax:- 1 

:sa'fa aax:sa! ua cocTOJtBBfi ueaoa!I~OIIa o F = I. B S!CII oxyqae B8-

POHTHOOT:& nepexo:zta B OOOTORHH8 OB8PXTOBKol C!rp~ypH f = 0 

OOOTamtT: 
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B ;ltO.liB ,- -116SOHO:B, SSDaqeHHHX 8'8 COO!Oftud CBeprrOHKOI C!pyK!y-

pH F = 0 11 F = I, dyll.Y'l paBIUITWH COO'!BeTC!BeHHo: 

:AF~o S" 
----· q1s +O,ZS: 0,93 ·0,1S + ~%S' ~ c1,9 
.A t"O f ~O 

(6) 

=_O,as' (7) 

Y1111!I:m8JI 9 qTo 138poft!HOCT:& SaxBMa BS TpJJIIJI6!BOrO COC!OfiHBH CBepx

TOHKOI CTpyKTypH fiiJIM6pHO B 50 }183 MeH»me ~ qeu BS COC!OfUOOI C 

F = o< 5), uoaHo no71.cq:w.raT:&, q~.ro BKlt~ B :sepoaTHOCTb saxs~a HS 

F = I 6y;zt6T IUNTO&HO llaJI, ~ 0,07/50 -;:::::: ro-3 
t B no.JIHaft Bepo

ft!HOC!:& SaxB&Ta HS COCTORHIR 118itO~OMa 6yJJ.8! npoCTO paBllfi'5CS 

BepOHTHOC!H 88XBa 'm :tiS COO TORHltfl F = 0 t KOTOpas no JJ;aHHWI pa6o

TH(S) COCT8Bml8T: 
).F:o' LF·~ 

}k == AF=o·~~S' == 636 ceK-I·o,~s ~ bOO a~-~ (8) 

IlpJJ }.t8.Bll6HD BO}.tOpO.. ~ 1 8!11~ C!SHOBHTCft BfiOJIHe ;ztonycu-

1101 6CT60TB8HH8a npBII6C:& ;t1.6ITGPHH, K0~6H!Pa~HH KOTOpol COOTaBnR-

6! Cr~. ~ 1,6.10-4. B STOY OJJY1i88(3) 

.Al'JA _., 4J4 ~ 1,43.1010/800 :::: I ,8.10 7 
cex-J. 

II ].tOJIR )A- -M680HOB, nepex:saqeHHHX l161'l!epBell 9 000!8Jif! 

7 ).,,.. -JJ' ~ z (; ·10- 3 

,, - t/jt ~0 

Y'1114Tr:mas:, liTO :aepoaTHOC!':& sauara }'- -uesoaa B nponeooe 

)A-+ d _. 1111-n ~,; 

:scero: 

(IO) 

(II) 
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Hll66~ !8KOI ae nopft;ztOK B6JDIUBH,, KaK H B npo~ecce (I) t BKlla;ztOII 

npo~cca (II) npm: nepenaTe IIIOOHCL OT BO;t(Opo;ZJ;a K ;t(6ATepHJl IIOKHO fiOli

HOCTbm npeue6pe~. 

qTO K8C86TCS DPJr!II6CII H,Zt6p JIE!J.1UIX SJI6116HTOB t T8.KHX K8K C II 0, 

TO np11 xou~eHTpan;a aTux BJ{ep Ci: r:: ro-5, no-BH:ztBMouy, y;ztacTca 

Ha;zt6KHO H;lt6HTBWBqmpo:saTb B B~6JIMTb 60llbmym qaQTb CJiyqae:s nepeXB8!8 

JR>OH8 OT 116808TOII8 ()A f ) K .fl;ztpau STHX 3JI6U6HOB. JleitCTmtT6llbHO t 

B6pOBTHOCT:D nep6XBST8 ~ BO]:tOpO;zt8 K fl;ztp8M C B 0 npH ;zt8BJ16BBH ~ l 

COCT8Bllfl6~ 

\ ,..._ 5 IOI0/800 ::::::- 6.107 ceK-I ..Ap.r .... ~.r ......... • 
-H ;ztOJifl nepex:saqeHBYX )A -ueaouo:s cocTSBBT: 

- '1 
I, '3 ./0 

(!2) 

(!3) 

BeposTHOCTb sSXBaTa )A- -ueHoaa fl;t(po.u KHcnopo]ta pa:sHfleTcH 

f 3o ~ 105 C6K-I~I2 ). 0TCIO;zta :sepOHTHCIOfJ, fiOHBJieHBH SB6S;ltli B raae KB.-

146 pH npH 8 8XB 8T e s,lij)OM J" -1163 OF.ta COOT 8BJI.fl6 T 

}~ -=- :Alo. ~ :::::: I,3.I0
2
cex-I (!4) 

1'-" .... i!.Jt 

• 

.1lallte npH ycno:sum, 'ITO TOllbKO IO% :ecex a:sea;zt 6YJJ,Y'f 6eaJJyqe:sllDOI, :se- 1 

poeuoCT:& no.a:sJIHDIH B KaMepe 6eaJiyqe:soro co6sTH.a, IDOIHTBPYilDlero 

88XB8T ,.- -11630H8 npOTOHOII, COCT8BJIT BCero B6JIHtU!HY :::::: IOceK-I, 

'CITO cocTa:sBT ueaee 2% oT aa6~aeuoro ~exTa. Ha oauau ;ztene aTa 

B6JmlJBB8 110llt6T 6sn C~60TB6HHO llea:&me, T8K KaK B Ka.Mepe fiPH 1(8BJI6-

HD 

• 
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ti8il o6paaoBamui sBea;Lt B TaKHX npo~teccax, KS.K aanpuMep, aa:ua!: 

+ 'l..c ~ 't.13 + v, (IS) 

'z.B TSK KaK S,llpO OT,llatiB ,llOXIHO HM8T:& npo6er npw STBX YQXOBIHX 

OKOJIO I 011. 

06~as cxeua npe,llxaraeMoro BaPBSH!a sKcnepmMeHTa no aaXBaTy 

,.-- M880HOB B raaoo6pasHOM BO,llOpqn;e Hs06pazeaa Ba pHc.I. IIyqOK 1 

COCTOSBtBI BS Jt,- H )A -ueaOHOB 1 a TalC!te SJieRTpOHOB 0 O].tHBll B 

Tell Ee HMDyB»COM ~ I?O MaB/0 1 o~paaOBaHHUI Ha BuyTpeaael MHmeHH 

o:waxpollJIIKJIOTpoaa, aaue.ztJiseTcs B !Opuoaf!Dt611 WHJI:&Tpe "«»", normutam

BteM 6oJI:&mym qacT» JL- -ueaoaoB. M~3;n;JieHBI:le )A- -ueaoHH OT6Hp81>TCS 

OTKJIOHHJ>DtHII uarHH!OII "011 m WOKyoH:PJ'lOTOfi Maraeaol KB~pynoJI:&Hol ,, 
JIHHSOI,.MKJI Ha BXO,llH06 OKHO HSOTpollHOit paspfi)lHO~ KaM6pH 1 ITPBKPHTOO 

TOHKOI ~ 200 ftl. Opl'a:HHti60KOI :[JJI6HKOI 1 HaiipHMep t TBna "Malll8.p 11 

E H 
BJm 11TepHJI6H11 • 0T,ll1116HHHI npocTp8liCTB6HHO OT SJieKTPOIOB nyqoK 

j[ -MeaoaoB perHcTpupyeTca ABYD t}ltHHTHJmHitBOlUihlMH otieTliBKaMH C, 

B Cr. , ott6upaJ>JJtBliB sapaeaHHe tiliCTHitH no BpeMemt npoxeTa. TutaTeJI:&-

ao oquuteauhll TaRn o6paaou nyqox J48.ltJI8HHHX )A- -ueaoaoB nona..aeT 

B pa6oqul o6~e11 KB.llepH, aanoJiaeHHol raao11 ;n;o ;B;aBJiemt.s: ~ I aTu._ 

Mo:veHT npJOCo,lla ..f- -ueaoua B KaMepy WXKOHPY6TC11 TeJieoKonoM liS ;LtByx 

ClUIHTB1IJIH~OHH.biX Cti6T'qHKOB C, J[ ct. ' BKJDOqeama: B oxeQ aa

J,tepzaHHHX oo:sna,n;emdt. BaTeY B8. SJIEIKTpO;ui IC811ep:a 0 aa;ZJ;epmwl 25 ru.!l. 
UO].taeTCH BHOOKOBOXDTHHI HIIITYX:&O B~mpHE6Hifi H npOBSBD.ltliTCS WOTOrpa

WHpoBaHHe perHcTpupyeuoro co6Hus. llpH aTOll .ltODBH HadJDOJtaT:&CH: 

I. B no;ztaBJifiJ)DteY quoxe enytiae::s co6HTHH ooTaHOBKH .f- -ueaoaa 
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:a raa e Kaueps H BOCJI 6.ltYJOutHI pac aa,ZJ; no cxeue: 

(16) 

npHBO,l(B~I K DOBBXeHHD :B KSMepe CJie,ZJ;a peXRTH:BHCTCKOrO SJI6KTpOHa. 

2. Eeaxyqe:sse ocTaao:sKH ./'- -ueaoao:s, o6ycJIOueaHHe sana

TOll ~--MeSOHDB npoTOH811H H fl,iij>iWB .llPYrHX SJI6116HTOB. 
. 3• -

3. 3:sea;l.tH, BOSHHK8JDHtH6 npu aax:saTe f -JI630HO:B H;zij)BIIH .ner-

KHX 8JI6M6HTOB. 

llpB ,7.tOCTaTOWO TntaT6JI&HOI Otm:CTKe raaa, KOP,lta t KaK 8!0 6WIO 

noxaaaao :slillle, KOH~teaTpan;xa npDrecel Ce- ~ ro-5, oTaoweoe 

A -
qJJCJia 6eSQll6:BHX OCTaHO:BOK n h tl KO :BC6.M CJiyqSfiJI paCD&lla )'1 -

ueaosa "A( " ,1tOnEBO npocTo panEHT:DCH OTHomeBHm :sepoaTHOCTel 

aauaTa .A H • pacnSlta .A o -·uiOoHa 

h 

.IV 

.AH -- } :Ao 

OTKy-Aa H HSX:O,l(HTCH BCKOM8JI :sepOH!rHOCT:D aax:saTa )_H • 

(I?) 

Paayuee!Cil, TaKaH DOCTaHOBKa SKCnep:uMeHTa HaKJia,1ti:maeT oqeHD 

1t6CTKH6 Tpe6oBaHHH aa COCT8.:B nyqa:a )A- -ueaOHOB, DOD8.)t8.IOD{IDC B 

Kauepy, H aa pesHM pa6oTH HSOTpo:craol paapfl;ltHOI K8Jiep:s:~ Ilo,1tpo6md 

aH8JJJII8 STHX Tpe6o:samdt DPHBO.ztBTCH HB&e. 

38,1tepsKa 25 flC6K :B D0,1(8'16 :BliCOKOBOJI:DTHOro mmyJIDCa Ha SJI6K

TpO}.tli KSII6pbl »LL6paaa HS CJl6.ltYIODUf:C C006paaeHHI. BepOHTHOCT:D sa.x:sa-

Ta ,.- -Meaoaa B raaoo6pasao11 :sO,llopo~.te o:&J4:]taeroa pcmHol .A~ = 

= 636 cex-I(S), T.e. TOJIDKO npm.wpHo K8llt)tl:rlt cet.mcOTLII ;- -.uesoa, 

OCTaH<U3JIHl3aJOII{dCH :B rase KauepLI, 6y;zt6T np:PtBO}.tHT:D K DOHBJI6HHJ) CSea-
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Jlytl6BOI OCTaHOBHB. EcJIH :apeua SaJI;OJ)ZKH BHCOKOBOXl)THOrO HYIIyJI:&Ca 

Bii6JBT:& ae~OCTaTOT.J:HO 60JI:&mD, TO dy;zteT aa:u:eTHOI ;ztOJIH M630HOB, m 

ycne:amJIX npeTepneT:& pacna;zt II BIDIB~!HPYIJUUIX CHyliBH aax::aa.Ta MlOOHOB 

npOTOH811H. IlpB Bii6paHHOl S8Jt6pltKEt 25 f'C6K ;LtOJI.fl uepacna:amHXCR :amo-

HOB COO T8.BBT .tS e- .t,~ · ~ I0'!""5 (IS) 

T.e. BKJISJt TaKHX C06biTBit COC!a:BBT ~ I% OT lUICJia HCTHHHNX CJiyqae:a 

aax:BB.Ta. 38J(epzKa 25 ~CeK B rase, 011HIIt6HHO:U: OT 3Jl6KTpoOTPHUS.T65-

HbiX UpJ1116Celt, H6 npHBO;ztBT K BSJI6HE~HHIO KalleCTBB. HS06paE6HB.fl TpeKOB 

B Ka:u:epe, TaK KaK l3JIHBHBe 38.].t6JliKI£ aatzBHaeT CK83hi138.T:&CH TOJIDBD 

nocxe I00-200 ~ceK(I3 ). 
-8JI6KTpoHii OT pacntma f -M630H0l3 6y]J.yT BH;LtHH l3 Kauepe l3IL110T:& 

• 

;zto aueprBB IO Ka:s. BepoHTaoOT:& nofl:aneHBH TaKHx aneKTpouo:a :a pacn8Jt

HOM cneKTpe lmOHa COCTa.:BJI.fl6T B6JlB'tJHftY, uea:&myll 11614 10-Il, H :BKJIBltOII 

TaKHX C06HTBI B BepORTHOCT:& saXBara IIOEHO DOJIHOCT:&Il npeae6peq:&. 

llytzOK Jl6;ltJI6HHYX )A- -M680H0l3 1 OCTaHOBHBmHXCH B pa60T.J:611 QC)f)6116 

n -
rasa KaM6plil 1 MOJIHO DOJiyT.J:HT:L wy-!611 TOPUOS6HBH nyqKa 6HCTpbiX f -
uesouo:a B nocx~~ oT6opou umoBo:a no HUnyn:&cy, Bpe:ueaa npoxeTa 

H npo6ery~ 

B aanpa:BnBHHB 6,7 18 H 9 KOJIJIHUaTOPOB BHBO;LtHTCS HB!6HCHBBii6 

nyT.J:KH sapsaeuma t~acTB~ c :unyn:ocou ~ !70 Ma:a/c, cocTOHJilBe us 

cuecu Tt.-, j- ueaoao:a H aneKTpoao:s, o6paaYJOnuacH ua BHyTpeaael 

11Hm6HB CHHXPOilHKJIOTPOHa. llo ;LtaHHhlll t npHB6;Lt6HHHII B paooTe {!4) t BH

T6HCHBHOCT:& nyT.J:Ka fA- -uesOBOB C aueprmel 95!7 Ma:a COCT8BJIH6T 
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OKOJJ:O 6.104ceK-1 qepea DJIOII(~:& 75 Cl~. PasCSpoc TaKoro nyqKa liDo

HOB no npoCSeraM cocTB.BJIHeT n]Jfc5nwaHTeJI:&HO 9 r/cu2 !3e , a cpe.zt

Hidi npo6er ueaoHOB paBHH6TCS oiCono 36 r/c»2 Be • IlpoCSer 'Ji- -

ueaoaoB c TaM ze cauw BMnyJiicou 170 MaB/c paJmaeTCH np:wc5mraHT6JI#o 

BO !9 r/oJA2 f3e. t a npoCSer SJI6KTpoBOB ClOJiee qey B )tBa pasa npeBY- • 

mae! npo6er )A- -MeaoHOB, pttc. t. 

PaaCSpoc IIDOHOB no npoCSeraM JtpH nonymHPHBe KPHBOI paonpe,7.tene

HHH 9 r/cy2 f3e MOJIBO npHc5liH3HTt~JI:bBO OIIHCaT:b ~yHKUHel: 

__ dn_ 
. dll 

{ R- A'./ ,..._, e- .,tcrZ 
(19) 

- cpe].tBHI npoCSer ~ 36 rtc.f- fie , H o = 4 r/o•i Be 
~ 

- ~CJIO MIOOBOB t OCTaJlOmtBmHXCR B 6}.tHHJ411HOU HHTepBaJie 

npoCSero:a. 

EcJIH B nyqoK Ji. ~ )A-, e qac:TBit nocTaBHT:b ~HJI:&Tp HS Be 

TOJllltHHOit 36 rjc../- t TO STO npHB6}.tE:T 1C noqTB llOJDiOMY norJIOut6Him 

Jr.- -ueaouoB, HM6IOII(BX cpe].tHHI npoc:er 19 r/cu2 Be , • :scero B ,ltBa 

paaa yueu:&mH! auepi'HJ) aneK1'POHO:B nyua, pHc.2. CneKTP }1- -MeaoHoB 

no. npoCSerSM nocJie TopuoxteBHs TaJmll WHJibTpo:u c5y]1.E1'.1! npmCSmraHTeJlbBO 

OIIHCblllaT:bCB WYHKIUfei : 

dn -d.R 
(20) 

KO!Opaa HOpMHpoBaHa Ha fiOJIOBHHY DOJIHoro llOTOKa ~- -ueaOHOB, 

pa:suoro 3.Io4 ceK-1• 
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Kpoue Toro, cne~yet Y'J6CT:&, ll'ro MIOOHH, npome~mme CKBOa:& ~HJI:&fl> 

6y]J.Y'f HM6T:& Ha-aa UHOrOiq>aTHOrO Ky.IIOHOBCKOrO pacceHHHH yr110BYJO pac-

XO)tDOCT:& 1 

(2!) 

r~e dn.,jde - llJ4CJIO f'-·-:ueaono:S c Koaeqaoit aaepmel T, OTKJIO-. 

am:smra:ca :s peay.na~aTe TOPJIOESHWI aa yron B , a L. e~/ -

yroJI uaoroKP~Horo paccesHBR TaKHX ueaoao:s. 

Ha nonyqeaaoro nyqKa Me~aeaaEO: MJOOHOB c mupoKHU aaepreTHllec

Kml cneKTpoll C UO:UOJIU)J) OTKJIOHRI>IIl8rO M8rHBTa UOJIHO OT06paT:& ,)A - -

M830HH 1 J181:~Be B 3~8HHOM HHT6p88lCe HUIIYJI&COB H npocTpaHCT»eHHO 

OT,11;6J18HHH8 OT 8JI6KTPOHOB. SaeprHH IJ'8.ICBX .)1- -M880HOB ~OJDICHa 6HT:& 

,11;0CTaTOllHOI, llT06H npoiiTH no KpaltHE·it :uepe )tBa CJ4HHTBJL1Ifi~OHHLIX Cll8T

quKa C TO~HOit C~HTB11nHTOpOB OKOl~ I YM H opraHHll8CKyD UJI8HKY 1 

TOJIDUIHOit OKOJIO 200 ~~ npHKPJi:B81>1Qll BXO~ B KaMepy. Paa6poc no Bll

nyJI:&CWI OTo6pmuna )A- -ueaoao:s ~oJD:ea 6HT:& T8IUD4, llT06hl o6ecnellHT:& 

OCTaHOBKY UO)taBJIHJOIIl8rO qHCJia jU--M€30HOB B pa6oqeit 06JiaCTH KaMepw, 

HM61011l61 ,11;JIHHY OKOJIO !00 CM. 8THII T];t660BalUffiM Jiyqme BCero y~OBJI6TBQ

PHIOT f"- -:ueaoau c aaepmel :::::::: 4,5 Ms:s. 

~JIH Toro , llT06H OT pacnpep;eneHHH no npo6erau nepeiTH K pacnpe

~eneaHIO no onyJI:&cau, Ha:zto npeo6paaoJ3aT:& :supaJKemte (20), ucnonays 

npw6JIHxeaaoe cooTaomeHBe MeE)ty npooerou um-oaa B ero BMnyJI:&cou 

-? v R" :::::. 6 ,G.ro f , 
, a p 

(22) 
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STO :B!ipai.81D18 cnpa:ae;zt.UBO C TOlUIOCT:OD IS% B 06JI8Cfil saepriH 

KmOHOB ~o IO MaE. 

Tor)ta dR. -dp 
2,45.10~? ~~ 

p 1,4 

(23) 

- il 
dn = I ,47 .1o-2.p ;r,:,._e UJ·/0 - dn Jr< (24) 

II dp - dR. dp . 

llpo6er ;u- -Keaoao:s c saeprueit 4,5-Ma:a cocTasnaeT 0,205 r/cuf Be · 
BJlll 0,23 r/c,il- C , a onym..c !aiCBX MIOOHOB paBeH 30,9 Ma:a/c. 

llpB BH6paHHOII Ha pac.I paCD01IOJJt6HBB uarHBTHOit KB~pynoJI:&HOit JIHHSH 

c anepTypoit IOO 1111 BHTep:saJI BMRyJJ:&co:a MJ>OHOB, aax:sa.THBaeMHX JIBH

aol ( 6ea yqeTa woxyc.upYJODtero ~eitoTlllfl OTKJIOHmom;ero MarBBTa) ,pa:a-

Bfi6TCfl npH61IBSH'f81I:OBO 

AP ---- :::: 0,04 . 
F 

(25) 

llpu TaKol mupuue uuny1I:&oa paa6poc npo6ero:a cooTaBHT: 

, OTKYJ.ta .o~ ~ O,I5 R ~ 0,03 r/c.J. Be 

BJIH ~ 100 l)lf fit. "'P~ 1 "*"· 
Co6CTE6HHHI CTparJDiJBr nyqKa )A- -lf680HOB COCTaBBT npB 8H6Pl'RB 

4,5 ls:s yeaee 4%(!5), B Taxa o6puamr ocHOEHoit pas6poc npo6ero:s 
JP 

MlOOHOB CBH88H C BUUy1I:&CBiilf paapemEtHHeU YCTaHOBKB. 

KoJmqecTBO ;- -:ueaOHOB c auepruel 4,5 Ma:s • paa6pocou no u

ny.TJ:Dcau t>p ~ 0,04p !::::: I,2 Ma1¢, BhiXO~H~BX Ha TOp1108flut8rO 

{P)JJlJ,Tpa no :see• uanpaEJielDJHif, coc'J•aBJ:Ule!f 

(26) 
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IlpJII 118HI>Diel 8ij8pl'HH )A -ll83CtHO:S t XOTH 8!0 H DOS:BOJIHf OCfa

HaBJnmal!I> BX B 118H:DDI811 067»8118 KaJIE·pH 1 BHT8HCH:BHOCT:D OCTaHO:BOK 6y
:t,J 

)teT yueu:&ma:r:&cs KaK p • Ilpu 6o1.cr,mel 8Hepro )A--ueaouo:s HHTett-

CHBHOCT» OT06paHHOro no HYDyn:&cy ~~qKa UIDOHOB 6~eT :soapacTaT:& 

31 / 
KaK p ' npH nocTOHHHOII ~P / p ~ 0,04, OJtHSKo KOJlHqecT:so }4- -

ueaouo:s, ocTaH8l3JIHlHWDUUCH B raae Klilfepw,ue 6y;neT y:seD'IHBaT:&ea, -
3,1-

TaK Kate paa6poc npo6ero:s 6y;n;eT :soapacTaT:& --v f , H 8TO npH:se-

)t&T TOJIDKO K ueuyxuol aarpyaKe Ka.Mepw npoxo,lUllltJDDI qacTBJ.lao. Ilos

Touy m6pSHH8fl 8Bepr:u uiOouo:o, pa:ouas npH6nHaHTeJibao 4,5 M8:o, s:sns-
1 

8TC.fl OD!IU&JI:DHOI ;ztJIH nonyqeHH.R HSE60JI:&mero KOnHqeCT:sa OCT8HO:BOK 

B KaUepe pasuepou oRono 100 cu. 

f -11830HH, :Ol:ll,1J.8Jl8HHH6 Mai'BHTHHII llOJI811 HS cneKTpa aaTOpiiOlleH

HOrO nyqKa, HlleiOT yrno:ool pas 6poc t o6yCJIOBJieHW MHOrOKpaTHHII KyJio

HO:OCKHII paC08HBH8M npH c6poce SHeprHH B TOPIIOSR~ey ~HJII>Tpe. Cpe]tSHl 

KB~paT yrJia IIHOrOitpaTHOrO P8CC8HHHH npB TOPIIOX8HKH IIDOBOB OT 

aueprBB 95 MSB )tO 4,5 M8B IIOliHO O~SHHT:& no WoPyYJie(16): 
R,_ 

\ (1/S~·c(~+-t)(o[ . ~" ~A-'o.a-tJl.JR. J A (p!i)l ten ~13 ll ~ ".r j , 
P., 

(2?) 

r)te i. - aTOIIHJ:il HOIIep TOpMOSHUtl:trO BentecTBa, 

A - aToMHLIA :sec, 

R - npo6er, BHpaxeuubdt :s r/c,l-, 

p u- - npoHaBe,1J;eHBe uunyJIDCa Ha cKopocn qacTHUH, :supaaeHHoe 

B M8B, 

J = ~ - OTHOCBT8JI:DBaS CKOpOCT:& qacT~H 
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~yBKI{IIl tn nO;zt SHaKOif BH~rerpa.na IIO:atHO CUTaT:& PSBHOI 

nocToaBHol :seJIBtmae. Eca npHHHT:r. ;ztJm R 11 .fi coO'.r:seToTBeH-

uo IIKBOIIfan:&aoe H IIH100Ianuoe saa11ea::u: R '"A" -.:::::: 36 r/c..l /3e H 

Jnu·,. ~ 0,3, TO:r,n;a ;ztBH WY'HKUHH ~7 nonyu11 H6CKOJII,KO SaBHDI6HHYJ) 

OD;6HKY ~ 15, 'll'O, KaK STO 6j?tUT BH;ztHO HS ;ztaJibHeimero, .MOJteT 

TOJIDKO yueHDmBTb OD;81UIB. B6Jmt£Hiiy DOTOKa )A- -U6SOHOB t OCT a- • 

. HaBJIHB8JO~BXOfl B raa e KS.Uepbl. 

].(JIB f3e :BliJIOTb ;ztO auepro IWOHOB !00 MSB C TOtmOCTbiO 5% 

cnpime;l(mma npH6JIHX6HHM WOPIQ"Jia, cBHShlB810~8.H npo6er qacTBU:H :s 

r/011
2 

H ( ptr ) B Ms:s. 

R = 3,72.10-3( ptr)1 •85 BJIH (ftr ) 2 = 0,42.103 R. ~ol 

ITocna HO;l(CTaHOBKR (28) B (27) 

('

1

dR 
~ er.;> = I,23.ro-2 J R''a~ ,_ 

'36 

7,55.10-2 

.., 
H 

· -I o = 2,74.10 ~ !6 

(28) 

(29) 

(30) 

MarHHTHaa KB8,1ij>ynonaaH Jmuaa, OTOToa~aa oT WHJI»Tpa aa paocToH· 

oe 3 11, mueeT noneauym anep!ypy IOO IDf 11 yroJI. aaxsaTa :amouo:s 

e -=:. 5f300 ~ I,66.ro-2 ez ::::: 2,7a.ro-4. 

ita BCero KOJllfqecT:sa ~- -YeSOHOB, saTOpJIOSHBIDIIXOH ;ztO SH6pl'D 

4,5 Ma:s, YarHHTBSS: KB8.,ll;pynOJlDHBH JliHSa aaxeaTblBaeT ,1(0Jll) 1 paBHYJ)(16~ 
t ~~· _L f

a _ _g!_ . z 

~e';>. e B dB = I - e <.8? . (3!) 
() 

f)l L:.< <:8'7 t TO 

et 
l ~ ~9~ ~ ·-2 0,38.!0 (32) 
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lloaTOMJ' noTOK )A- -ueaouon <: aueprueK 4,5 Man B paa6pocou 

no HYIIyJI&CaJI .6f/p ~ 0 ,04, )J;OCTHl1810DtJrli K8JI6Jll, pacnOJIOJK6BHOI Ba 

paCCTOBBDI 5,5 II Oi' i'Opll08811{6rO qri·JI:&Tpa, COO i'S.BJI86i': 

{33) 

~ononaHTen:&HYK OT6op )A~-ueaoaon no :speueau npone~a oc~eCTBnH· 

eTCH .UYIIH CI:(HHi'BnnHUHOHHHUH Cl!6T'I.riiCaJIH t pacnom:aceBBWOI nocJie OT

KJIOHHJOII{ero MarHHTa aa pacOTo.a:mnt 4 11 ~pyr oT ;n;pyra. Bpe11a npoJieTa 

1 -11eaoua c aueprmel 4,5 Man ( .fb ~ 0,3) oooTSBHT ua aTol 6ase 

4.Io-8ceK. 

Jt- -MeSOHhl c T6M sa Oa.MWI .uuny.u:&COJI 30,9 Ma:s/c oy~yT lUieT:O 

BpeMH nponeTa 3.I0-8ceK. Co:speueHBaH T6XHHKa COBDa)J;6HBI npH paape-

memm s.ro-9cex noanoJise!f aazteJtao IaanHllaTI» TaKHe qacTHIUi. Kpoue 

TOro t npo6er Jt- -11680HOB C T611 JIC6 CaJmJI HIIIIYJI.5COII1 liTO B )A-- ll6So

Hhl ( p ~ 30,9 Ma:s/o), 6y;zr.er npuuepuo :s ,11;:sa pas a :ueu:&me, H Sftl JC - -

M6SOHH 6y~T OOi'aBQBXHBaT:&CR B DOCJIS~eU OUHBTBJin.a:~HOHHOM Cll6T'IBKe, 

ue ;n;ocTuras pa6oqel o6nacTB xaueps. 

8JI6KTPOHH C Tell lte cauw HJIIIyJD>OOII HBJIHIOTCfi peJIHTH:BHCTCKBJlH 

'IOOTHUaUHe li!x npo6er :ztOCTBraeT 20 r/0112 H OHH 6J11.1'f CB060:ztHO 6es 

OCTaHOBOK nepeceKaT» K8Mepy. 

Trutoi! nocJie:ztol38.te.7l:&Hill oT6op as.ue;ttJieBHNX B WHJI:&Tpe JmOHOB no 

uwy.m,cy, :speueo npoJiem B npoCSery OMOJteT, no-BHJtHMouy, o6ecnetm'f:& 

Tpe6yelcyl) qHOTOTY nyqxa .f- -lleSOHOB, nopff)lKa IQ-S t B OTHOW6HBH 

npB 116011 Jl- -MeSOBOB t KOTOpl:ie OCTaHaBJIBBaBC:& B ras oo6pa3HOII BO]J;Opo-
b -

;zte, ClYli.Y'I npHBO,lUfTJJ K JIOltBIDI CJIJ"{aflll perHCTP8IXHH '88XB~a J -ueso-

I 
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HO:S npOTOHaJIB. 

PaayueeTca, roqahlit ~:seT aa :aoaKDJ:HOCT:& noJJyqeHHa nyqKa )ll)o

ao:s TaKOg q}!CTOTH UOJK6T )taT:& TOJib:tto SKCIIepHU6HT, XOTfi Ca.MO no ce-

6e onpe.zteJieHHe TQKOD :S6JIBQHHH npBJ.recB DHOHO:S "' I0-5 6y.zte'f :sec:&

ua Tpy,2tHOI SKCD6}EU6HT8.llbHOi aa.zta,teA. 

flpHII6C:L Jt- -ueaOHOB :a· nyt~Ke ~ --:ueaOHO:S IIOKBO O~HHT:Lt 

uac>mo.ztSB cJiyqaJI pacna].{a aa JieTy ooTaaa:sJIHBSJ)II(HXCa :a Kauepe Tt::- -

ueaOHOB. IlpH cpe.ztHel CKOpOOTB "Jt- ··M630HO:S _f t:::: 0,!5 sa D)"lH 

IOO cu (:spe11n npoJieTa 2,2.ro-8ceK:· :sepoaTHOCT:& pacna.zta n- -Meaoaa 

pa:suneTcfi :seJimquue: 

- t,t ; - e Y7 ~~ o,6 . (34) 

TaK KaK suepru TaiGJx 71.- -uesoao:s . ~ I Ma:s, TO yrJioBoe pac

npe.zteJiea:we ,- -11630HO:S pacn~a 6~eT 6JIHSKO K HSOTpODHOMY. flpo6er 

f- -11630HOB pacna;zta 6y:zt6T > 5 K, TaK l{TO BCe STH .f.- -MeSOHH 6y

.ztyT .ztOCTHraT:& CT6HOK KaKepH. Tax KaK OCHOBHYD qacT:& CT6HOK KauepH 

6y}JJ'f COCTSBJIHT:L H;Ztpa JI6rKIIIX SJielle HTO:S t TB.ImX K8.IC C H 0 t TO nona:s

mHI B CT6HKY K8li6PH _)A- -ueaoH C :Si3poHTBOCT:bD ~ 8Q% 6y.zteT pacna

.ztaT:LCH Ha (2. -1- 1/ + ~ t ;11 l3 DOJI>:BHHe Ta.KBX CJiyqae:s SJieK-
e 

• 

I 

TPOH pacna.zta BHO:S:b DODB1-t8T B pa()oq;r,o 06JiaCT:b KaMe pH. TaitHM o6pas 011, 

M6.ztJI6HHii6 7C- -11680HIII IIO&HO pei'ROTpHpoBB.T:L B Ka.uepe C B6pOHTHOCT:bl 

o ,6 x 0 ,a x 0,5 !::::: 0,24, Ba6Jm.ItM xapaxTepaym nenotncy pacnBJtBHX 

nponecco:s 1f. - --!lp ..!-~ e • 
IlpH :seJIHqHHe npHM6CM Ji.- -ueaOHOB OKOJIO !0-5 H DOJIHOII 'qlfCJie 

OCTaHOBOK )A- ~ i.105 IIOI:HO 6y:zteT Ha6JIJO.ztaT:& .ItO 2 CJJYqae:s pacna.?la 

Tc.- -MeSOBO:B Ba Jie'.fy t H TOl!HOCT:b m O.ztHllOI nonpa::SKB B :sepOJITHOOT:L 



-, 
- I? -

sax:saTa f- -MeSOHa 6y.zt6T COCTaBJJHT:& OKOJIO I%. 

8TH c.nyqau paC~OB -n--Jies OHOB H8. Jl6TY 6y]J.yrl 118CKHpoBaT:&C.fl 

CJIYl{S.fiYH 0]1.HOlq)8THOrO KYJIOHOBCKOrO pacceHHH.fl ~- -11630HOB Ba 6o.nr 

mHe yrJIH. TaR, ]J.nB :sepoaTHOCTH O]J.HOKpaTHoro pacceffa~a ;u--ueaoaa 

:a :so]J.opo]J.e :s aa]J.H~ nonyowepy no~rqaeTca saaqeHBe 

(35) 

BBH]J.y TOrO, liTO TOJI:&KO MaJJEUI qacT:& paooeHHBhlX }J- -Mea OHOB 

ua-aa 11anoro npodera ]J.OCTHraeT c·reHOK KSMepH u aaTeM pacna]J.eTca 

Ha ~ + II .,_ ~ t KOJIHqecTBO Ta:mx CJlyllae:s 6y)teT CJ8BHHIIO C 

liHCJIOM CJiyllae:s pacna;ztOB 7L- -MeSOJ:IOB H STO BHeC6T ]J.OUOJlHHTeJI:&HYJ) 

Heonpe){eJieHHOCT:& B peayJI:&TSTii HSIIc~peHBH BepOJtTHOCTH 38XB8Ta )'- -

ueaoua npoTOHSUH, pa:sayl) OKDJIO I% .. 

llpH :S6.mtliHH6 :sepOS:THOCTH 3SX:3aTa ,- -11630HOB B BO]J.OpO]J.e, 

• 

• 

pa.BHO~ f 636 CeK-I t CJie]J.yeT yqeCTj; BOSMDZHOOT:D COBM611l6HHfi SJieKTpo

HOB pacnB.Ita c ~exo11 aaJie]J.JIH:smerons )A- -:ueaoaa. 8To npm:se:n;eT K 

fiOJIHOA :UaCKHpoBKe CJie]J.a SJI6KTpoHa OBJI:&HO HOHHSOBaHH~ CJI6APII ~- -

11630Ha. BepO.fiTHOCT}) TaKOrO C061iTHJl npH mHJ)HBe TpeKa .f- -MeaOHa 

OKOJIO 3 IOl H ,ItmtHe CJie,Ita OKDJIO 30 OM COCTamfT ~ !0-S • ECJIH DIHPHHa 
1 

Tpexa onpe]J.enseTcs c ToqaocTbm 11.0 50%, TO :s:so]J.HMaa nonpa:sKa aa 

STOT aw<PexT cocTBJUI'l' ueHee I%. 

Jlu oueaKB :sH6opa pas:uepo:s uoa.ztysneKTpo]J.aoro npouezr.rxa :s 

Kauepe aeodxo]J.BMO yqeoT:& :seJixqBBY MHoroKparaoro Kynouo:scKOro pac

cesmts )A- -MeSOHOB B nOCJI6]J.Hell CltHHTHJIJ.IJIIUfOHHOII Cli6TliHK6 t MaiJia

pOBOI nJieHKe, npBKPHB810Dt6l BXO;D; B KB.Uepy ,H CSMOM rase t H8IIOJIIUII)Jil6M 

KaMepy. 
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YroJI uaoro:Kpa.Taoro paooealOOl nozao oneHHT» no ~opuyJie<16 ) 

(36) 

rlte R. - oywapaaa TOJID(HHa nocJiep;aero OUHHTHJIJUITopa 11 IIJieHKH 

"MalJiap", pa.BHaa ~ O,I r/ou2• Cpep;aaa saeprmt ~- -uesoao:s 

npH TOpMOE6Hlm :S DOOJI6,I(H6M OI.UJHTHJIJiffTOpe COCT8l3JIH6T ~ 2,25 Ma:s 

II ( ptr )2 ~ 20. llOCJie DOltOT8.HO:SKH STHX :S6Jn'NHH :S (36} DOJ.Jyllaeu: 

<:et>c. ~ 2,?.ro-2 u V2e'>e,~ I,6.Io-I ~ 10°. (3?) 

PaooeaaHe :a rasoo6paaaou :sop;opop;e DPH TopuoaeHHH )A- -uesoua 

Ha ;ztJIHHe ooTaTotmoro npo6era OT IOO ou }.tO IO 011 ;zto6a»JifleT yron MHoro· 

KPft!Horo paooeaHHa 

PaonJIH:B8Bl4e nyqKa DOHo:o np11 Tc~puoaeHHH :a rase oooTa:sHT :seJ1J41Dl-

HY 
z 'lt..> ..... :::: 

R l. .:( e .. >.h ,...., 3 0 c..u t 
3 ) 

{38) 

r;zte R ,.._ IOO ou, 

H J/ L. 21/-:L ~ 5,5 011 
) 

{39) 

a paonnu:oaHHe nyqxa xa-sa pacoeaHBa :a noone;zt&eu OUIHTBXJIHTope B 

opraHBqecKOI n.nemce cocTa:ow.r 

Icf .. I,6.IO-I ,_ 16 OK 
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PaccesBJI8 B CIUIHDJIJIHTOpe BHOilft OCHOBHOI BKJIBJ( B piCnJIHBaBJIIe 

nyqxa TOp:UOSHOXCH B rase ,- -:ueStlHOB. Ecmt noTpe6oBaTJ. 1 UOCSH 

OCHOBB8Ji 118C!:i ,--MeSOBOB OCT8Ha:B;IIHB8Jl8C:& B rase K8U6pJi1 TO IISJly-

8JI6KTpO;ztmd aaaop TaKOI R811epH ;zto.aeH npe:BHma!f:& 30 c:u. Hsromue

oe Kllllept:J paa11epou IOO x I~ x 30 c~8 ae npe,ltcTaJume!r BJJ npHm.uum

anaYX, BB !6XHJ!116CKHX !py;l(HOC!el~ 0~H8KO npB HSUOJIH8HJIB KSIIepH T.DJC• 

THK BO;ztOpO;ztOU IIOTPe6yeTCH UO)t8B~:& BS 8JI6K!po)tH KSM8pt:J BYD~XDCHOe 

aanpaeoe > 600 KB BJDI npa cuwe•rptllBOII cnoco6e IDJTaHBH > !,.300u. 

Paapa6o!xa resepatopa sa TaKBe aa~lRieHBH xoTH B ae coa)taeT npH~B

IIBaJIDHHX Tpy,ztHOCTel MOJt6T OKa.Sa!:&CJ! ~eJIOII T6XBHqecKH CJIOSHHII. 

llOSTOyY npe)tC!8BnR6T BH!epec :paCC:UOTpeT:& B8CKOJIDKD BBOI BapB-

8H! SToro OllHTa, xor;zta K8Jiepa aano.mmeTCH cuec:om rams: H BO;ztopo,lta, 

aanpBMep, B O!BOmeHHB I:I. 

B aTou cnyqae HIIIJyJIDCHoe aanp:melUfe, no;zta:saeuoe aa aneKTpo;ztH 

lA 
KB.IIepH c aaaopou 3o cu, YJieBDm&Jioc:& CSs npoepao B;ztBoe no cpaBHeHRI) 

CO CJiy11S811 HSDOJIH8HHH UCfiDI BO;ztOP•:>;ztOII 1 B IIOJiyqeuHe TaROro BMIIyJ.rb

ca HMH8TCH Cpa:BHH!6JIDBO npOCTOI 8 ;~aqel. BOSIIOJtHOCfl) npoBe,lt6HHR 

TaKOrO B8.IJUl~a 8KCII6pm16H!a OCHOBJDae!CH Ha OTCY!CTBD CKOJID

HH6y,lt:& aauetaoro nepenaTa ..f- -ue:3oHa oT BO,ltopo;zta K remm. no 

0~6HK8ll pa60!H(6) B8PfiHTHOC!r:& nepe:mam COC!r8.BJIH6!.::: I05ceK-IJlJIH 

IIJIOTHOC!B JtB;ztKOrO BO,ltOpO)tS. fipB IIJIOTHOC!B ras ooCSpaaHoro BO,ltOpo;zta 

OKOnD I aTM. B8POHTHOCT:& nepeXBaTa COCTSBHT npHuepao I02ceK-~ 

B STO 6y]J.6'f OSHaqaT:& 1 qTo TOJIDKO tDlCT:& )A- -11880HOB 1 paBHaH 
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!02/4,5.!05
!:::! 2.10-4, HCllli!'aeT nepe:na'.r Ha remfii, q6)1 MOJtHO DOJI

HOCT:&D npeBe6pe~, ;zuse eon o~eHF:a :seJIB'tHBY :ae poaTHOCftt nepeXBaTa 

MOZeT OKaSaT:&CH S8HHI8BHOI Ha ~Ba nop~Ka~ 

SaxBST .)i- -118SOHOB B reJIBH C;y;tte'J! npa:BO~HT:& K DOHBJ18BJII) B Ka

Mepe XOpoliO BH~IDIIiX SBes;zt, a :sep~THOC'fb DOCa;ltKB _)A- -JI8SOHOB Ha 

Qpa BO~OpO)ta B remm MOZHO onpe;llEJIBT:& SKCnepHMEUI'f8liDHO, npe:se~a 

Olllft o )tBYIUI pasJJHqHiiiJIH aaaqeamno: naptnfa.libHoro ~BBlleHBft :so~opo)ta, 

JIB60 OCTaHa:UBBafl B KaMepe QCM "JC -MeSOHHWi nyqoK. Jt- -:ueaOHLl 

npB noc~Ke aa :so~opo~ BCer~a 6y~~~ ~a!b 6esnyqe:sue OCTaHOBKB, 

a npJI DOC8){K6 Ha rend - O;ztHOJiyqeliH6 SB6S~H. 

BepOH!HOCT:& DOft:BJ16HHfl SB6S]:tH 0 npo6erou TPHTU ~ 2 Cll t 

BWIBCJieHHafl Ba ;JVlBHSX DO SHepreTBt::eCKOyY Cfi6KTpy TPHTHft B npo~ecce 

, 6y:zteT ue1~me qeu 0,5% OT nonaoro qucna 

BC8X O~HOJiyqeBHX SBea:a;, 'lBCJIO KOTC•PHX 6y;zt~ npuuepHO p8BHO qHCJIY 

6eaJiyqeBYX OCTaBOBOK. 

llpH DOJIY'leHHOI 0~6HKe HHT6HCI BiOCTB IIIOOHHOI'O ny'lKa OKOJlO 

0 t 7 oeK-I MOJitBO 6~e'.r sa BP8MH paCioTH CHBXPOinUtJIOTpoHa nopH,ltKa 

!20 qaco:a nonyqzT:& B K8llepe npm11epuo 3.Io5 ocTaHOBOK }'--ueaouoJi%1. 

Cpe;ztB STOro KOJIBqecna 6y7JJ'l HaOm)](aT:&e.R OKOJIO 400 CJiyqaeB SaxBa

!& }'- -ueaoHDB npoTOH8JIH. TaKol <:TB.THCTB'leCKBit Ma.TepHaJI o6ecne

qe npoepHO 5% TO'lHOOT:& B onpe~eJt61DIH B8JlH'lHBH BepOHTHOOTJI SaxBa

Ta H DOSBO.DT npOB8CTB ~6TaJI:&H08 <:paBH8HH8 C TeOpHel Y~B. 

X/ KoJIBqeoDO O!'CHflfilX KS)tpoB KOXBO npB STOK yYeHbJIIftl» B Hec
KOJI:&KO pas t ~KCBPYft H& K~OH K&;ltpe H8CKOJ1I,KO CJiyqaeB 
OCTaBOBOK jA- -K680HOB. 
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Ycnex npe.ztJiaraeworo sKcnepoeu~a 6y,zte!r CYJI'6CTBelUIHK o6paaou 

SaBHC6T:& 0!1! BOSIIOZHOCTH O,ltHOBp6M6HHO pei'BCT]»fpoBaT:& B rase Kalrep& 

CJ16,ltH OC!8.HOBOK ~- -lfeSOHOB H CJie;ztll peJIHTHBHC!CKHX SJI6K~pOHOB, OT-

JIBtla.J)JitH8CH no nmTHOCTH mou:asann 6oJiee t~eM aa .ztBa nopHJUta. MoxeT 

OKa38.T:&CH 1 q!J!o H8BOSIIOI:HO C5YJJ;eT fi0.11;06paT:& TaKOI pemtM pa60TH K8M8Jli 1 . . 

npoc MOE8T ,ltaT:& TOJI:&KO SKCnepHU8HT. 

Op;HaKo ,ztelcTBYJODUfit B KaKepe Mel:aHHsM aJieKTpoH-BOHHOl peKoll6uaa-

1UH B03MOllHO 6yli.6T npBBO,ltHT:& K yueH:EID6BiiJO CTOJI:& 60JI:&moit paaHBiiji Ha-

qaJIDHOI fiJIOTHOCTH HOHHB8UHH 1 8CJIH sap;epZita B fi0,1taqe BHCOKOBOJI:&THOro 

HMfiyJI:&ca Ha SJI6KTpO,ztH KaMephi C5YJI-eT COCTaBJIJft:& 25 ~CeK. l{eitCTBHT6llb

H01 6CJIH YJI6H:&meHHe HatmJIDHOii IIJIOTHOOTB SJI6KTpoHDB no 1 Bb13BaHH06 

peKOM6HHanH61 1 npOBCXOltBT CO BpelfeHeU DO saKOHy: 

/ + ol Ylot 

rlte r:J.... - K03<P<lJHI.tH6HT P~KOMC5HH8.IUIH B .t - Bp811fl 1 !Yio -C51iCTpOT8 

Cfi87J.a fiJIDTHOCTB SJieKTpOHOB SaBHCHT XIH6IHO OT Bat~an:&HOI fiJIOTHOCTB 

IrfOHHSaiijm • JlJIH pemtTHBHCTCKHX t{8.0THil nod. ~ I0-2f'C6K-I t 6CJIH 

CqHTaT:&, Tl'.rO Bpellft U8.11HTH OTpHMepmct KB.Mep, HBIIOJIH.eBHHX llHCTHIIH 

BHepTHiiUH raa8JOI, onpe;LteJIS:eTCfl nponenCOJI SJI6KTPOH-HOHHOit peKOM6HB8-

IlHH. l{JIH OOTS.HaBJlBBaJODtHXOfl r- -.Ilea OJIOB Ylo cl t;:::. 1 ten.' 1 
H a a BpeMH 

25 uceK nJioTHooT:& a.neKTpoHoB ltOJIEHa ~'lleH:&mBT:&ofl B n, I~ ~ 26 pas r /i +t<i 

T.e. nepBOH8ll8.1l&Hafl paSHHD;a B fiJIOTHOC:TH HOHHSaiUIH CJI6,1tOB OOT8HDBOK 

)A- -MeS OHOB H peJifiTHBHCTCKHX 8JI6KTPOHOB ,ltOJJ.IHa CYJ1t8CS6HHO ygeu:r,

mHT:&Cfl. 
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B pacouotpeHHol nooTaao»Ke SKJnepHUeuta ueT ueo6xo~HMOOTB 

perBOTpBpO:JB!:& B61TpOB1 »03HBKaiOBt}dl » fiJX)Ueooe 311X»Ma (I). 9TO 

OB~:&HO yueu:&maet !pe6o»aBBH K BBT6ROHBHOO!H nyqKa ~--11630HO» B 

ooRp!Uitaet Bpeus SKonep&eHTa J;O np:1e:u~euol ].tJIH!eJIDHOCD. Jlm6aJI 

fiOfilll'Ka perBO!pBpo:BS.T:& H6itTpoH yue:flbiiiB! BepOH!BOOT:& perHOTpaiUtR 

oo6~~rd npoueooa (I) ua )t»a,· 'PH m>pR,'llKa x o].te~aet aa.Aa11y no onpe

].te~eHHm »epORTH001'H 3axBB!l'a .f- -U,330HO» l3 raaoo6paaHOII BO].tOpO].te 

npaKTJiqeOKB H6BHfiOJIHDOit ].t.mt OO»pe:lleHHOrO ypOBHS lfHT6HIDtBHOO Til 

nyqKOB ,- -11630HOB OT yoKOpBT6Jiei. 
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