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liCCOUHATOP :OOJlOPOJlA E HCTOl!IDIKE 

IDIDIPH30BAHHHX HOHOB 

6/- }- ti{D 



A.HHOTAUHfl 

JlaBO ODBC8JIB8 JtHCCOttJiaT0])8 BO,J.tOpOJta, BCDOJID3ye:uoro B 

BCT01IIIJIK8 DOJUI}U!30B8JDII'tt BOBOll Jia60pa%0pD Sl,lt8pBUX npocJJieu. 

IlpKB8Jt8BH 4a311lt0-%8XDli8UKB8 X8paltT8pBC%JIU JtBCCOilH8-

%0pa • peay.t~trant axcnepuenoa no no.ayqemm nyqxa aro.u

aoro BOJtOpoa. 
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B HCTOtmHRa fiOJlflplJSOBBIUILIX HOHOBt fiOCTpOCHHOM no KJIBCCH

qeCKO~i OXOMO t fiOCJIC~OB8T6JI])HO ccymeCTBJIHIOTC.H CJIC.l(yiOII(HO npo

U8CCH /I.2/ (Pnc. I): I) ~HCCODB8~H uoneK,YX BO~opo~a H8 a~OM~; 
2) ~OpMBPOBBHHe nyqKa 8TOMOB C TOllJIOBUMH CKOpOCTHYHj 3) npOCT

paHCTB6HHOI paa~eneHHe 8TOMOB EO~Opo~a no Cfi~HOBHM COC~OHHHRM 

SJI6:npOH8 B IreO,llHOpO,llHOM M3PHH1HDrJ IIOJie 9 4) H3MGII6HMe HaCO.UeH

HOCTLtl CfiUHOlH.JX COCTOHH~1W C flOMOII.tDIO .WHtcyi.J.MpO~aHHLlX .KBOHTOl3ciX 

nepexo~oB B BhiCOI(oqacTOTHOM MarHMTUOM nom; 5) HOHMiaaLUUI aTOMOB 1 

SJIOKTpOHHhlM y,LtapoM; H, HBKOHe~, 6) HmitCKI.\Mfi 110JiflJ)M30B8HHL!X 

HOHOB B YCKOp.WTenD. 

B ;ztaHHOM OT'ICTe ;t.taHO no;ztpOOHOO OimC8HHEI KOHCTPYKIU!l1 .ztHC

COUHBTOpa BO.ztOpo.zta, BCUOJib3yeuoro B HCTQqftMKO nonHpl130B8HHUX 

JIIOHOB Jlaoopa:Llopum a,11;epHhiX npo6Jl3M. 3llilBK8 aa npeAnaraeuoe 

B306peTeHHe fe 1696533/26-25 C np.wopHT6TOM OT 30 SBrycTa I:YI! r. 

a:aTopoB: E.M.HayMo:a, iJ.A.fiJmc, ll.JI.Ca:aear\OB, Jl.M.CopoKo npm

aaaaa 1130opeTfJHH6U pemelille.U BHM'IIlrHJ OT 20 HOHOPfl 19'12 r. 

B OTt.~ere npm:se~eHhl wmalu!o-Texamqeciwe xapawrep~cT"KH aToro 

,ltBCCOIU18TOpa B peay.liDTaTU 3i(CIIe [)MMeH'l'OB no non:yqeHHIO nyqKa 

8TOMHOrO BO.ztOpo~a. 
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2. JU'ICCOURATOP. ------
JWOC01U(81Ufl0 UOJICI(Jll BO)tOpO,ZU 06LNBO npOBOJUI'f B SJI6K'fpH

qecntoM paapmte.. a:ro - a6o paaput By:zta 13 I, DtSo 7zyro:soti 

p83PfiJl /
4/, JIHOO - llblOOKOllaC'fO'I!Hbliii 0038JieK!rp0,7lHHti paspfll.t /S/. 

Bo uaorn na6opaTopma:x pacupocqJ8HB:ae no.uytzlilJI lUJCCOnHa'fop 

C BblCOKO'i8CTOTHb1M paspfi,7lOM. Bne ;mHO t.r8KYJ) KOHCTpyKJ.UtiO JtlfCCOlUI8-

TOpa fiOCTpOHJl Kemtep / 6/ B !960 r. JlBCCOI.UlJ8J.U!fl BOAOP0.1t8 :S 8%011 

1UIOCOIU1a~ope npo.B3BOJlHTCa npH Jt.m.ueHHH rasa O,I-t2 Top. PaapsJt

HSH Tpy6Ka eueer U -oopaaHyll ~~opuy co Ba)U'THHt.m B uecTe 

pacnOJIOllt6Hml 8mKTpO.ztOB eMKOCTHt>Li CBHSB. fioone;ztrme fiO,ItCOC;ltHHOHbl 

K reHepaTopy BblOOiiOH qaoTOThl: qe::>es cornaoymutmt1 11t%upexnoJIDClllllt. 

qT06bl paapaJ,t se uor pacnpoc..rpam:<r:.caB omoTeuy noJta'll! rasa, 

BO.ltOPOJt t HOJJ;8B80Mblm B OOJiaOT:& paapa:.zta, npOXO.UT qepes CTOK.liHHHLie 

Tpy6KB 6o.1IIMIIo£1 JJ;JIBBhl H .uanoro BllyTpeaaero .uauaTpa. 

TaitaH CX6M8 lUfOCOIU!8TOpa Tpo6yeT CTaCbUnt88IUIB qacTOTY I'eHe

paTopa B fi0.1.Ut6pit8HHH p8CXO.lt8 raaa Ba DOCTOHBHOY ypOBHEJ. B npo

THBHOM CJiyqae B03HHI\88T paCOOI'JRICOB8HHe M6Jt.ItY JUJt18,lt8HCOM BblCOKQ

qacTOTHOI'O pasp~a B reHeparopwi H )tJlfl ycTpaHOHHfl STOrO pac

COI'JI8COB8H1Ui 116Tb1peXIIOJOOO.Hl4K npHXOlUrfTCfl nepeOTp8HB8i'J.. -C IIDMOUU.D 

nepeMeHHOI'O KOnA6HC8TOpa. 

B JlaCSopaTopmm H.ll6PHh!X npoCSJIEIM OlfflH 6b1JI paspaOoTaB, ll'OC9P06B 

H HCfiin8H HOBW! B8pH8H! )t}IOCOLUUI!Opa Kennapa C CYJitOCTB6HHbDUI 

OC066HHOC!HMB •. 

Cxeua .ztmccoumaTopa Aa6opaTOJ~H HAep~ npoCSneu npHBe~eaa 

Ha pHC. 2. 
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JlBCCOIU78TOp COCTOBT H3 C'.rCIUIHHHOil u -o6pa3HO£i KOJICiht (I), 

H3rOTO.JJI6HHO~ lf3 0Tt11Ul8 ItlfpeKO t ~Byx U6,1.t.HbiX TpyCiqS!'IiX 3Jltlftpo

JtOB { 2) t CKBOS» KOTOphitl IIPOXO].ta r CTe KJIHHHbltl Tpy6Im .ztJIH IIO;lt8Q 

BO:ztOpo:zta B OOJ18CTA paapa.zta 1 B ~ayxTSKTHOrO aBTOreHepaTOpS Bu

COKOW tlSCTOT~ {3). 

ABTOI'eH6p8TOp BWIOJIHtlB IIO O:OOMe C 38.38M.I810lYII KSTO.ztOII HS }tByx 

TeTpo:ztax I'Y-80 B BKJU)ll8tlT :s ce<Sn: ;npooceu B uerm aaeJta ( 4), 

KOH.zttlHCSTOphl ca. B UOIIVI 8HO}.t8 <5), 1{POCC811H B CtlTOtmOti 1.4tliiH 

(6), KOH,1laHCSTOpH CC 8 OeTOllHt>iA Utll114 (7) D OOUUii-1 SKpSHHpyiO

lltH£1 KOJityx { 8) • 

3KBHB8n6HTHaH SJI6KTpHt!tlCKafl CX6M8 JtHOCOUHaTOpa npHBtl}.teHa 

HS pmc. 3. ConpOTHBJitlH.Itl HarpyaJ:R 'Z If IIO}.tKJDOqeuo K TOllK8JI 

I-2, a BuyTpeHHetl COIIpOTVIBJltliDJS reaep8TOID Z 2. - K TOtiKWI 

5-6 • .1{BCCOI.tH8!0p 38MIOli6H B Siq)C.HfiiPYIODtBki KOEyx {8) HS puc. 2, 

OOCT0fi11Utt1 118 CTSJIAH0.£1 ttpy6u, KO'.IOpaH OXB8TbJB86T 06JiaCT:D pa3pft)t81 

R ue.ztHoro Kopuyca &BToreHepaTope. BayTpH nocne.ztaero pacnoxOEeaw 

TpyC)qaThttl 8J!tlKttpO.ztbi 1 O}UIBM KOHUCM C06JJiBli6HHLI6 C 36MJIO.ti. fiomtaa 

.ztJIHHB KSlt;ltOI'O SJieKTpO;zta COCTSBJmtlT OROJIO !300 MM. 

BbiCOROli8CTOTH8H MO~OCT:D flOCTynaeT B OOnBCT:D paapfi,1.ta qepe3 
• 

H60,1.tHOPO.ztHYIO SJieKTPHli6CKYIO JIBHPllllt COC'l'OfiQIO B3 ].lByx yliSCTKOB 

(Pwc. 3). YqacToR nBBBB I-3, 2-4 mueeT BOJIHOBoe conpoTmBneHRe 

Wi H ~mfHY e 1 1 a yqaCTOit 3-5, .4-6, COOTB6TCTBeHHOt W2. H 

e 2 ~ B TOtiB6 f. DBHH SSMKHyTa B8 36AU110. Ha npO'l'HBOflOJIOJltHOM 

Koaue BBBBH pacnono~eua nyquocT:D aanpnxaHHn. Peaoaaacuan ~JIHHa 

A T&Ko.tt lltlTnepT!tBOllHOBoA JIHBB:4 onpetteJIHeTcs ypaBHeHmeu 
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B ~aHHO~ KOHCTPYKUHH ~HCCOUP.STOpa HCfiOBiSOBanac~ H60~Ho

po;ttHSH nEHHH 1 BM6ID~8H DOBhlm~~ K03~H~6HT COnpOTHBH6HBR 

uarpyao K reHepaTopy ( W 1. > \'\/ 2. ) • 

3JI6KTPHll6Cl\8H ;ltDHS JmHHJJ OF:83blB86TCR CSom;me I'60M6Tpirfti6CKOti 

(2) 

ConpOTJrfBli6HM6 HarpysKB, KOTCp08 8aBBOHT OT ;ltSBliCHHH rasa 

B KOJI66 H B CBOID oqepe~ H3M6HHET JCIOBHS C8MOB036~eHHH 

SBTOI'OHepaTopa, 33.1t86T MGCTO fiO)JKmOqeHHH 8JI6KTpO.ztOB reaepaTOpa 

K 31IOKTpmqecKO~ HHHHH B TOqKax 5-6. 

IlpH B3B6CTHbiX 8H8tt6HHfiX B6Jnl tmH e1 J e 2 J W1 "" W .2 

COOCTB6HHyro t{SOTOTy 8BTOI'eHepaTcpa MOXHO onpe.ztenHT:D llmOO rpa

c}}HqecKB t JDJCSO M6TO;ltOU nocJie;ttOBB'l eJI~LIX npH6.1Imlt6IIHM. O.ztHai\01 

fiOCitOJIDKY B CJIJ1!y CBORCTB SJI6KTPV qeoKOI'O paspfl}.ta B raae aaaqeHlle 

pa(5oqe~ ttSCTOTbl 8BTOI'6H6paTopa E6 HBJIH6TCH ItpMTliltiOCfll"'M, TO 

TOqHbl£! pacqeT COOCTBOHHOti qaCTO'lbl CHCTOMhl npe,llCT8BJif!6T HHTapec 

TOJibKO TOI';zta, KOI';n;a Tpe6ye1'CH OIJpOJJ;GJIHT:D peaKTli1BH06 COIT1JOTLmJI6-

BH6 uarpya~m X 11 no CJtBHry qacTOTH aBTOI'',~HepaTopa rroc1Ie 

B03HVJKHOB6HNJH paapf!.ztS :B K01106. 

Jti3M6H6HH8 C0<5CTB6HHOH 'CIUCTO'lhl 8BTOI'GHepaTopa flOCJIO UO,l.tUI'a 

paapa~a OK838liOC:D H63HSliHTO~Hhl~. A J4.MeHH0 1 npH .n;aB11CHHPI raaa 

OKOJIO I i'Opa C~BBr qaCTOThl COCToBnHOT 0,3t0,4 M~ npm C06CTBSH

HO~ qacToTe SBTOI'OHepaTopa, pSBEO~ 35 Mru. 
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' Ypo:saa. UO~OCTBt no~BO~HMOW K paapa~y ~BH no~ep~BHHH 

OIITZYSJI:&HOI'O pezoa t COCT8BJlfl6T OKOJIO 500 B':r. T8I\8H MOlJU{OCT:& 

reHOpHpyaTCfl npz 8BO~HOM aanpaaeJHMt paBHOM ~ 2,5 KB. 

CoBMeCTHOe pacnOJIOlittiH~1e KOHT ypa aBToreHc:paTopa III WYHmuto

aan:oawc ya noB oo6cJ::se aao ~ccouw :IT opa .ztae T c JI6.74YlOllU:Je npaBuyutecT

:sa: 

I. npOCTOTy BhlflOJlHeHHH peaOH:iHCHOill 11HHHH H CHCT6Ubl IIO~atiB 

rasa :s ~caoumattop; 

2. npOC'l,OTy a:BTOY8THqacKOid C.IMM6TpH381lHH paapH.Zta B o6oax 

nneqax U -oOpaaaoiii KOmJu; 

3. noqTH IIOOTOHHHHH ypOBeHi ~O~HOC~H, UO~BOAHMaM K pas~, 

:a pa6ollaM }lHanaaoaa .tta:smaiM raa 3 • npocTOTY Satl\HThl creKJmaao1i 

KOJI6hl OT neperpa:sa. 

------
ATOMHhlt\ nyttoR, llhlXOJUill\lJlt\ 118 .!UIJCCOJ.Uilatopa. qopnpym a no

uonu;ID swgsMoHHoro OTBepcTma f7 I • c noMOIU:&IO uyJI:&THKon.nutuaTopal8/ 

BJm C IIOMO!lU)ID IIHHt-!STIOpHOI'O COIIJla JlaBaJIH / 6
t:
9/. 

B CJiyqae S~-J)tlJyaHOHHOI'O liJCTOt:tH~Uta 8TO.MOB HHTCHCMBHOCT:& ny\Uta 

aToMoB, BhiPWJtaeMrut qv.rc.noM aTor.ao:a. BhlJICTOBl!lPIX sa I ceK B e.ztMHHll

H~ T6JleCHLM yron B B&npaBJ18RD• :}OCTa:i3JIHIOU\8U yroJI e C OCJ)IO 

8WWY3VIOHHOrO O~BOpCT~Ht panaa -
I (e\ no ~ e A (' -I - -1) } ; '-IJ'l ~ . 0 .ce~e , cn.,epa3 (3) 

r~e h 0 - fi.tiOTHOCTI> STOMOB l3 KOJ£66 :ztHCCOIUfSTOpa (CM-3
) t 
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~0 - Cp6~HHH CKOpOCTb 8TOMOB B ~QCOnHaTope, HSXO~~CH 

npm TeunepaType To , 

;v:= /8kTo '~ 16 JkT~ 
0 \j JL 1 h1 

• 
A 0- DJIO!l\8~ awwysHOHHOro OTBE pCTJtiH. 

IlOJIHbl~ llOTOl\ 8TOf:l OB paBeH -
(4) 

BbtpaJt6HHH (3) If (4) cnpa:se~JHBY npH ycJIOBHH~ 6CJIH TOJintHH8 

CT6HOK OTB8pcTHH M8JI8 9 8 cpe~HRF. ~nHH8 CB060~HOrO npo6era 8To

YOB ~O 3HaqHT6BDHO 60JibW6 p€~yca OTB8pCTHH. 3KCnepBM6H

T8JIDHO yCT8HOBB8HOt qTO M8KCHM8~bH8H HHTOHCHBHOCTb 8TOMHOrO 

nyqKa ~OC~raeTCH B YCJIOBBftXt KCr~a 

to~Ao ,BJIH 

t - i 
0 = \ r:::::-'2 (:_ (5) 

~ 2 <' v <:::. n o :::> 
r~e (0 •Jr 0 1 6 - raaOKIIIH6THt16CKHA 1{B8WTp 8TOMOB. ilpB 

&TOM BHTOHCHBHOCTb nyt~Ka B~OX& OCB paBH8 -Vo -- -----
8noX2 s~ 

(6) 

Ecu sYN!YSIIH npomcxoAMT qapes KaHaJI JtH&MeTpo.u cL m 

~uuott L II ecu BbiiiOJIBeHhl ycnoBH.a: ~o ~d lA .:\o "Sa.>L , 
!O IIHTeHCHBHOCT» nyt~Ka B).(OJID ocm I ( 0) no-npezueuy onacbiBa

eTca BhlpaJtonweM (3), a nomliiii norox a!!OMOB y.ueHDmaeTc.a B de. 
pas no cpaBH6HBD C B6JIHQHHOH (4), 
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r,1.te 

3L 
de= 

L{d_ 
( {_ ~>;> d ) 

t 

-A d ho V:, o 

(?) 
-=-----

3 L 
YrnoBSH pacxo,7.tauocTr, aTOMHOI'O nyllK& xapaKTepmayeTca yrnos 

ey2 , npm KOTOPOM BHT6HCHBBOCT}) nyqKa B 2 paaa uear,me BH

T6HCHBHOCTH nyllKa B}.(OJID OCB • .llJm yrllOBOro pacnpe.zteJI6HJIH I (e), 
OflBChll386J.IOrO KOC.IHYCOH].tOa, fl - J'C 1 0 1z- 3 "' 

Yr.noBoe pacnpe.ztene&me 8TOYOll Ha BbiXO.lte KSH&U xapa~rtepBay-
( 

CL 

Bvz ~ T:-
cocpe}.(OTOlleHo B Y8KOU KOayce. m npm cl <<:. [_, 

llpH H6KOTOpOU npoueayTOqHOM A8BJI6HHB ,1.(JIHH8 CB060,7.tHOrO npo

CSera uoJCeT cTaTr, uear,me .ztmtHhl Kaaana, ~ 0 .$. L , ao CSonme 

.ztHa.ueTpa Kaaall8, A >> cl • B aTOM CJiytlae cooTaomeaHe (?) 

}.(JIH flOJIHOrO UOTOKS OCT86TCH cnpaB6,7.tmJBHHt a BHT6BCBBHOCT}) nyqxa 

B}.(OJib OCB p&BHH6TCH /IO/ 1 

I(o) = 1 f3Va"d ~ J: 2Yv ~~0 nf<. 
21j~ g 8 L 2 ]f 8 7f ~ L 'I< '8) 

T.e. pacTeT nponopumoH&JlDHO h 1/z.. 
£, t 8 H6 no • 
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ITonymupHHa yrnoBoro pacnpe~eneu~~ paBHa 

21-1tt 8 - t; F 
1, 78 (9) 

AaanorHqH~e COOTHOW6HHH xapaKT6pH3yDT BHT6HCHBHOCT~ nyqxa 

8TOMOB, KOTOpblti qJOPMHpyeTCH Ci01IDliHM 'IHC11011 KSIIHHHHPBWX K8B8JIOB, 

coopaHHhiX Buecre. A W48HHO t ~HTe fiCHBHOCT:b H llOJIHli~ noT OK 8TOMOB ·. 

paBRH ]4JI.fi :\ ~ >> L >> d. 
-

I ( o) = ~ :· A" E 

r-- _d_ Y\
0 

\j=u Ao ~ 
3L 

r.zte E. -npoapaqaocT~ uy.n:&THKO!IJmMaropa. 

(IO) 

(II) 

~na uyn:DTHKonnmuaTopa, uaopa~aoro sa umxpoKanHnnapoB, cy-

~8CTBY6T OonaCT~ llOCTOHHHO~ llXOT10CTB 

IU!STOpa •. Paauep STOiA 06JiaCTl11 B.ztO.II:b OCH 

r.zte !D - Aft8M6Tp Uy.n:&THKOXBB~lTOpa. 

ra•a H8 Bb1XO].t6 B3 ].tmCCo-

,_ IJ/ f)fjz. ) 

PacceHBH6 8TOMOB HS 3TOU oOXlK8 raaa B6.zt6T K CHm36HBn BH-
; 
I 

T6HCBBHOCTH nyqi\8. il03'lOMY O)UJHO iHbM KaHan BHOI',l{a MOJ1t6T .ztST~ dO!'-· ·i 

1166 B~OOKylO HBTeHOVlBHOCT~ nyqfCa ::t.ztOJr& OCJI, qey :UYJI~i'BKO.JIJIBU8TOp. 

3;tteC~ T81018 CYULGOTB6HHYIO p01l:b Jll')80T M6H:&maa B6p0HTHOCT~ pe

KOU614H81UtB 8TOMOB Ha CT6HKSX, T8: \ l'<aK DJIO~a.lt» CT6KJI8HHOH no

B6pXHOCTH Y O;l{HOI'O KaHaJI8 U6H:&W8t qeM y MY1IDTBK011JIHM8TOp8. 
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MyXD!BJJOJJJ1Hlt8!0p OCihlliHO HCDOJID3YM !SM t r:zte CitOpOCTJ, OTK8tiKII 

rasa orpaHBti8H8 9 HallpHMep, ItOI'}.t~l BCTOqHHit D01IHPH30B8HHbiX BOHOB 

H3XO~TCH RO;ll BhiCOitBM aanpRE6HHEM. 

B JIC'fOllBBK& 81'0MHOI'O nytiKB C MBHH8T10pHbtM CORJIOM JlaBaJM /
6/ 

BM6CTO ~ysBOHHOI'O OTBepOTHH mnOXD3yiDT KOHBq&CKYID AB$1PI'IJ -

conapa~op. B OTJDJtme OT sc;Qtl>yaiiOIHoro oTnepcrWI, ne ras KBK 

1.\61100 fiOitOBTCfi O!HOCBT6JlJ,HO OTB€ pc!IUit raa t BhiXO;lUllltHil llB tUUm-

8TilpHOI'O con.na JiaBa1ril, nepeKe~taercs O!HOCBTeJIDHO ,l(Haq,parubl -

cenapaTop'a C BbiCOK0£1 Cp6}J;H6t-i OKC•pOCT:&D. ~0 npBBO,llBT K !OMY t 

tiTO npH pa:ama: nJIODt&.llHX noTOK rc:aa qepes cenaparop oKSsNBaerof! 
1 

c>o.nJ.me, qe~a qepes ~ysmoBHoe o~·BepeTHe. A &To saatiHT, ti!O np11 I 

sa,l(SHHOi-i CKOpOC!B OfKaqKH pasuet cenaparopa t OT KO!Oporo 38BBCII! , 

nonepeqaoe cetteame aro~aaoro nyqaa • pacxoABMOCT» rpaeKropm~ 

8!0MOB, MOlltHO C.zteJia!JJ M6H:&me, llE M B CJlyqae a<litiJY3HOHHOPO tfC!Oqa•~· 

Ka. ATOMhl,BUK04fi~6 B3 COR1Ia, RIB06peranr 601I:&my10 npO;llOJIDHyD 

CKOpOCTb, a nonepettH&H CKOpOCTJ, npH STOM yY6HDill86TCH. 3TO npm-

(I2) 

(I3) 

I 
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' 
Henocpe~CTBEHHO nepa~ canapaTopou 9 

- CKOpOCT:& 8lJK8 B rase. 

~nH STOMHOI'O BOAOPOA8 fiOTOK 8TOMOB 38 cenapaTOpOM paBeH 

f.":_ hoOo .f\1jA1. 
1-(1+~)~ (15) 

(16) 

(I'/) 

4. PA3J{EJUi1'EJ1bHhl~ MArHHT. 

0Tdop COOTOHHMM STOMOB 0 npo6KUH6M CfiHHa aneKTpOHOB nn.=I/2 
J 

npOHSBO~T B CHXDHOU M8I'HHTHOU fl)ne npH Hanmqma B H6U don:&mBX 

I'PaAH6HTOB. ATOM RBXH6TCH MBrHBTBNM AHflOneu, B Ha Hero ~e~CTByeT 

cmna 
_..,. 

--. aW 'bE; r--- -- 1 B ) y· (18) 

06blqHO paa~Onlf!6Bl>HN6 M8I'HBT~i BhHIOJIH6Hhl B BH~e ;ll.liBHHhiX IUli'HB

TOB, nonepequoe oeqeHme KOTOPNX .IMetiT qeTupe mnm meeT:&, qepe

AYOmHXCH no nonapHOCTB nonrocOB /[l/(PHC. 4.). KOHTYPhl nonmooB 
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Bhi6HpatOT TaiM.Ut• liTOCiLt 38BHOMMOO f:& aGCOJiftHOI'O 8H8118Hml HanpB

Jit8HHOO~H Mat'HB~BOI'O nom OT pa;lUtJ}'C8 HM8JI8 BBJt 

B ~ B m ( Yr,) ~ - ,zvm mec rMnoznocaoro Maramtta 

B = .B t.\ ( 't(z.,. ) - :ztm qeTJipexnomocaoro MBrumTa. 

(19) 

,r.zte B ni - IianpmrceHHOCT:& noJifl y noiituOHhiX aaKoHeqaflm:OB, a 

7_ -,t; - paCCTOfiHllfe OT DOJil;)CU:Ol,O :·iai-\OHeqamrta .ztO OCH. 0TKJIOWiiO!q8fl 

CBJI8 1 .zt8"CTBYD~8H H8 88~Tp8XDHMH STOM paBBa 

~ (2B ~ 
r(,)= 7£) f-4~-~> 7.. 

--- B _..,. 
F('*) =( '1:) ~~t f .!tiDI qempaxnomooaoro M&l'HBT& 

~3 CHJia aanpaBJI6H8 K 0011 M81'Hft:lt 6Cmt SBeprBH COCTOHlU1fi pac-

Tef 0 ynem.tlleHJaEU4 B ( ,~,.,< 0 ) rnj ::I/2), B RanpaBlleB~ 
B cTopoHy OT oom uaram!a, ecna aaepr.aa cocTOHHmR yuea:&maeTCR 

c pocTou B < ~ ~4-#> >o , ;;-j =- I/2). 

Tai\0~ 1IpGTD8JUtd 118l'Hft IIp01IfCK86T TOJU,KO Te STOMblt KOTOp.ble 

H8XO;LUITCH BCOCTOSUUUI CJ'n j =... I /2 • 3.) CRTHBI-IOC'l::& p83Jl61l6 lUiffl 

8TOMOB B COCTO.fUIH14 C J'h. : I/2 )If' 8TJL10l3 B COCTOHHHH C 1'1-· :-% 
J J ' 

paBHa 9~ npm .ztocTaTotiHo GonDmow ~ao uaramTa. 

illecTmno.moouhlift pas .l\6 JIHT8JJ])md1 uaraeT o6na,7.taeT cBot1oTBWIH 

co6mpal0utei JIHHahl,, noaTouy ua ero BhlXO.l\6 o6paayercH HSodpaaeiiMe 

BCTOqHHlt8 a'l'OMOB. 0)tH8KO paadpOC aTorm:a liO CKOpOCTrul npB:SO)lM!l 

K CJ4lllJHblU XPOM8TIIIiiEtCKPIM adepp81UBM. llpo'];tumpona.uMe MSI,JmTa 

DyTeilil ~au~meHHH paCC'l'OfiHHH (hi OT nOJIIOCHOI'O HBKOHCTJlUUta ,ztO , ~-

OC~ B)lOJIL OCH MGI•H.MT8 npMBO,ltlfT K YB6Jm'l8HIIlO T6l16CHOI'O JI'11.8 

88XB8'ftl. 
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IllueHHo YaKaa KOHCTPYKI.U!H mecTHnoilacuoro uaramTa 6hiJia npm

Hfl'l'S B JiaCSopaTOPHH H.ztepublX npo6J:eM. Pa.ttmyc "'( rn yBe.DliHBSllCH 
l X ltrtJ< /} 

c "'( lh = 1,5 liM )tO 7 M = 6 UM ua yqacTKe .11aruna <1.=28? 1111, 

a US OOTa.llDHOM YllBCTKe f'l.. = 25'7 MM { ~ + lz = 544 II.M) OOT8-

B81!0H H6113.M6BHhlllt C ~ = 6 MM. Ra!['ymU BOS6yJ~t,ZteHBfi 6bL1IB R3ro-

1'0Bll6HN H3 M6J.tHOM Tpy6KH uapy.EHhM .ztHaMeTpOM 8 YU H BHYTp6HHHM 

JtB8M6TPOM 6 MM. llBCllO BBTKOB - 6 • ifaOllfliUIH - Tec»JIOHOB8fi JI6HT8. 

Tpm CeKIUJH KaTYlllflK B036J".IK).t8HHB COO,ltfiHeBLI napaJIJieJll,HO .ltiDI BXO)l8 

OXJI8Xi]t81QU\8iti BOJlhl H llOC1!6JtOB8Tell1JHO - )lJIH SlleKTpBtleCKOI'O TOH.Cl. 

ToK Boa6y~HBH, paBHIDl 400 a , nooTynan oT MOTop-re&eparopa 

500 8Mnep, 60 BOXDT• 30 KBT •. 

B K8W8CmM. llaT6pB8J18 JtJifi UOllOOOB M8rHBT8 lfCll0liJ)30B8JI8C1> 

CTSllh-3. HaChl~HBe DO!& BaCTYnano npB 'l'OK6 B036~Jt6HBH 

i " ' :: 200 aunep. Hpm a~ou g'" = 6000 'la ~cc )tmi { n,-= 6 u 
¥0'! ' 

5. aKCIIEPPIMEHTAJI.bffAH YC'l'AHCBKA,. 

YCTSHOBKB COOTOHl18 HS 01!6.ztJI01UfX yanOB! !) CBOT8W OtUICTKB 

H fi0}t8tm BO.zt0po]l8 t 2) ]UICCOUJ!at.eOpa 0 Sl3TOreH8pBTOpoM; 3) CBCTe

Ubl WOPMHpOB8HE 8TOMHOrO nyqKa; i) lOOCTBDOJlJOCHOI'O p83}.t6lll!T6Jib

HOrO MarHBTa; 5) CICT6Mbl B3M6peH~fl HHTGHCHBHOCTB DY'IK8 8'1'0MOB 
~rorpaqgpoBaRKB 

H8 BblXO~ p83}.tCJlHT6JI&HOrO M8I'HHT·lt 6) CHCTC.'H14hl npo-

{pJUUI nyqKS 8TOMOB; 7) OHCT6Mbl ma.~mpeHHfl COCT8:B8 nyqKS no AISCC&M; 

8) CHCT6Mbl pas.ztaJl:&HOW B8&yyMHG11i lTUalllQI. BC6X ysllOB JCT8HOBICJI. 

CxeMa OtmCTD H fiOJ,taU BO;ztop,l].t8 B ].t11CCOI.tH8TOp npHBe.zteHa 

Ha PHC. 5. AJlH OUC!KB OT npHM60•,1i rasooeipasumi BO.ltOPO.lt npo-
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nycaaca qepes no:ayuucy c aKTHBmpoDaHHhW yrmu 9, norpyzeuay10 

B COCy;zt /l!Oapa 0 u,ltKMM 830TOM. AKTHBHpOB8BHblii yroJID OBJIDBO nor.no1 

nta.n !8KJ!t6 CaM BOJtOPOA• lloaTOMY CllHOTKa rasa BeJiaC:& nop~tmaMH 

qepes peJtYKTOP II ms oanHoua IO :a oa.nnou B. TonnKO noone TaRO~ 

O'IBCTKB s.mntTpmqeom!Li paspJJX npmoopeTaJI xapaKTepHbifti Rpao-wmr

Ho:astt IUJeT • .L(aBJIOHHe B oaJDIOHe ? , us:uepReuoe uexaHJJtreCKPIM 

uaHOBBKyyMeTpor-J 4 noJ.Utopu:aa.nocl) ua ypo:aue I &Tuoc~pY. qepea 

BI'OJI:&qaTN~ B6HT~n:& 6 BOAOPO~ nocryna.n ~a.nee B O~~M 3, 1t8BJeH16 

B KOTOpOM' JJ3MOpH110C1.t C llOMOUlDID aaaxaHM{!eCH:oro t~aHOBaityyMeTpa 4 

ll pa~H8l\VIOHIIOrO M8HOM6Tpa 5 THna BP-3 • .ztanee trepea CTSKJIHHBbliti 

nopmcTd 'ft'IJILTp 2 BO)tOpO.zt UOCTynaJI B llHOOOIU1UTOp I. 

Cxeua }tmoco~t~aTopa ABBa ua Jn'70. 6. JlHm.re Tp ropJIOBBHhl oonna 

JlaBSJifl paBHHJICH B oOJI8CTH HOilbiT8HHblX ssaqeaBM: OT 0•9 MM ]tO 3 WI. 

llOBOpXHOC~D KOH6w ~CCOI.tM8TOpa H Tpy6DK o6pa68TNB8X8Cb 3Q%-BUU 

p80TBOPOM fiJl8TIL!i\OBOi1 IGJO.JIOThl JUIJll ltOHU6Ht'pMpOl38HHOll cepHoH KVJCJio

~~~ t TrrtaTeJI:&no rtp01IOJ18CltLmaJlaClt ,JtiiC'l'JI.UJtpOB8.JIHOI :&o,no11 l'I 3aTeM 

8KTMBMPOBClJiaO:& 2jQ-H.b1X paCTBOpoM rcTpD6opnTa K8JIWi. 

DbiJm VICIILITCJHbi 1laWKe :tqJI:&'l'IIltO.rtJIIDAarop ;zutaueTpou 3 101 co CTeK- · 

IDlHHbiMVI RaH8JJOr.JYJ J,tMruJJGTpOM 30 MlO H }:tJIHHO~t 300 MD. Koaq>Wmttm61IT 

npoapalllJOOfM COOTClBIDUI 0,8. HHTOnm1BHOCT:b 8TOMHOrO fiYtJI\8 6I:m8 

ueHDme, qeM oT conxa AaBana. 

Cxe~'a anToreHepaTopa, Boa6~!taront6ro BhlCOimt~acrroTHr..rti paapa,tl B 

,ttHCcou,taTOIJ3 , npl'lr:atJ,lteHa Ha pmo. ? • TMllVJ'C!HH~ pac5ollmi1 pelltmM 

8BTOI'GHtj paTopa: aHO;ll;H06 Hanpma:eB:IJe tfq_, = 2,5 KB, 8H0,71;Hbliii TOK 

J~ = o., 7 a, ceTottHL,l~i TOK J:. =I> met. Jlawa a:sToreuepa'fopa, 
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T8Iat6 ,KaK H C8M8 KOJI6a ;ltHCCOD;Ha~·opa t' OXJI8JK,lt8JIHC:& ClK8TbiM BOS;zty

XOM. 

GMCTeYS tJ.;opampOB8HHff 8TOMH0l'O nyqKa COCTOHJia lit3 CT6KJIHHHOrO 

conna, ccnapaTopa B KOJIJIBMHPYIOutdi .ItHawparYhl nepe,tt paa,tteJIJITeJI:&

uuu uarHHTOM /!2./. CueHaeuaa ueui'paJI:&Haa qacT:& cenapaTopa 6hUla 

maroTonxeua as yrxepo,ttzcTo~ cTaJ~ H saxaneaa. KpaH KOBJCOB 

STOM qacTH 6unm OCTpO 38TOq6Hbl. CenapaTOp HBXO,ttHJICfl Ha paCCTOft~ J 

Hinf II5 uu OT aaqana paa,ttemrTeJIJ,noro uars11ra • 

JlBSU~Tpli OTB6PCTHH cenapaTopa H KOJIJDJM8T0pa H3M6HHJIHC:& B npe-' 

;zt6JISX OT I 11M JtO 3 liM. PaCCTOHHi:e U6lK;zty COfiJIOY H cenapaTOpOM 

H3MCHHJIOC}J B npe;zteJI8X OT 3 MM .ztC !3 MM. PaCCTOfUU~e M6llt.ztY cena
JI Koumm.ropou 

paTopou paBHfiJIOC:b 25 MM HJIH 45 U.t1. 

GmCTCMa HSM6p6HH~ BHTeHCHBHCCTH nyqxa 8TOMOB pacnonaraJiaC:& 

Ha D~XO.zt6 paa.ztJJIZTeJI:bHO M8rHHT8 H COCTOH.a H3 EOMDpeCCBOKBOI 

.zt~paJieBOM Tpy6Im, C06.ztMHeHHOli C HOHMSaD;HOHHO~ USHOM6TpHqecKOM 

JISMUOM JIM-2 qepea CT6KJIHHHyro i'pJ(}Ky, Wmt!IJ H 830THYil JlO:Sym.ey. 

JlnHH8 KOMllpaCCBOHHOH Tpy6KH paBEHJI8C:& 80 MM H BHyTpeHHHH .ztHa

MUTp IO MM. KaJJHc>po.DoqHxm Koa~.rlJJlJ.tHeln!Kounpecc•oaol TPYdKH c>WI 

paccqmTaH no WOPYyJI6 Kny,ncena /r/, a T8KE6 6un H8W.zt6H axcnepH

MGT8Jll)HO llO B6JIHqMH8 llOTOKa MOJI6IcyJI BO.ztOpO;ztS H3 a~~Y3HOHHOrO 

OTBepCTH.a. Ilpe.ztnonaraa, q!fo :ace aTOMhi, nona:amme :a no:aymKy, pe

I\OM6HnmpyroT H~: M6T8JIJIItfqecitO~ llOEepXHOCl'~ llJI8CTII1Bbl, Mbi H8illJIH t 

qTo K8JIZ6pOBOqHill1 KOacMJHD;M6HT 1 CBHSbiB8IOIItHvi llOK83aHYJH B8KYYM8ep(t 

I 
i 

'' 

C HHTtlHCHBHOCT:&I) nyllK8 8TOr,JOB BOztOpo;zta, paOOH S.ro2°aT8110B/811K:tc.p 

Ct. 20fo). 

CHCTeMa uac>n~;zteuma npo~YIJIH nonepequoro ceqeuaa nyqKa aTOMOB 

BOJtopo;zta pacnonaranac:& sa pas;n;enrTeJr:&Hbll'-~ MarHPJTOM m cocToa.a 
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B3 CJIOH OKHCB UOJ.Uf6,1t6B8 .M.o 0-:.• t HSH6CBHHOI'O HS CTeKlmHHyll -· 
fiJISCTHHy. B M6CT6 DO~ STmlOB B0,7.t0p0,1t8 C1IOH OitpamBBSJICfl 

B CBHHH UB6T 6Jiai'O].tapa peaKLU1fM EOCCTSHOJ3JI6HE. Ilopor BB3ySJI:&

HOI'O Ua6Jl10;tt6HBH qJOpMhi nyllK8 STOMOB TSKHM .UBTO}.tOM p8B6H 

E>•IQ!S STOMOB/cMf. 

Aaa.lllfa cocTaBa nyqxa no Maccau npomaBO;ttBJICH c IJOMODJ.DIO uacc

cnertTpoueTpa MCX-3 no :spl1venm npoJrera (xpoaoTpoa). IIoi\aaaTeJDI 

npa6opa }.taroT napnmanhHhle J.t&BJieamff raaoB :s o6nacTB aoamaaumm. 

Paapemaro~aa cnoco6aocT:& aroro cneKTpo~1eTpa paBaa 20 H noaBoJifler ' 

JierKO paa}.tEUIHT:& &1"0K&p1Dtl B KOJittltyJUlplld BOJtopo.- • Tmnmqaaa 

ocnmnnorpauua cnexTpa napnmaB:&HhiK J.taBneamw npmBe].teaa aa pmc. a. ' 
Bo Bp6MH H3MOpeHH~ COCTa:aa nyqKa riO MSCCSM ;lt8Ttm'K XpOHOTPOHS 

paononarancH aenoope;ttcTBeaao noone K01IJIH.umpyrome~ ~a®paruH 

B OTCYTCTBHe pa3,1t6JIHT6JIDHOI'O MSI'ffHTS. 

CmcTeMa paa].teJI:&HO~ BSKYYUHOW OTKaqKH BKHIDqana M6X3HHll60Km~ 

;ttByxpoTopHhlM aacoc ABH-500 o 6bicrpoTo~ OTKaqr~ ,zto 500 JI/ceK,KOTO• 

phlti OTK8qHB81I 06JI8CTI> COfiJia 1 B8ItrYMHIIH arperar BA-5-4 C 6biCTpOT0£1 

OTH8'1KH no B03;ltYXY 250U JI/CSK, - ,n1Jft OTKaqKm OCiJISCTB cenapaTopa 

m BaKyyuaoro arparaTa BA-8-4 c aaoTHoti JioBymrtoi4 B ohlcrpoTolit o~- .. 

KSllKB no B03JJ.YXY 2500 JI/Oelf. - }.tJH OTitaliiGJ OCiJISCTH pa3,ZJ;6JIHT6JID

HOrO MSI'HBTa. 

Am!WJyamoHHble BBKYYMHhiEJ aacoc:J saDBaxmc:L OHDitOHOBbiM MacnoM, 

CJlac5o nO}.tB6PlltEJHHUM ;ztOMCTBHIO 8T01HOI'O BO;ttOpO.zta. 

B pa60"'HX yCJIOBHHX Jt&BJI8BH8 :J Oc51!aCTH COfiJl8 COCTSBJlHJIO 

,zto I0-2Top, B oc5JiacTm cenaparopa - ;zto I0-4Top, a B oonaCTB paa

,neJIBTen:oaoro MariiB1li - 5•I0-6Top, 
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6. P~3Y JILTATbi SI\CIIEI>l1MEHTOB. 

Tmm~qaaa Itpm:saH aa:smcmuocTm JmTeHCHBHOOTI nyqKa aTouo:s 

ua BhlXO~e paa~en»aoro uaramTa OT ~a:sneuxs rasa :s ~mccoumaTope 

npH:B6~0H8 Ha pPIC. 9. JbtaMeTp 00nJ[8 paBHHJIOft 0,9 JIM, ~Ma.MeTp 

cenapa·ropa I,I WA., uaMeTp KommuaTopa I,I wa, paoct.rorunte OT con

na :zto oenapaTopa paBBHliOC:& 3 MM, a or oenapaTopa AO KOJLDM&Topa ' 

- 25 MM. BH:ztHO, qTO M8KCBM8X&H8ft BHT6HCBBHOCT:& nyqKa 8TOMOB 

,ltOCTHraeTCH DpB ,lt8BJ16HBB B ,ltHCCOI~8TOpe OKOJIO 2 TOp. Cna:zt npH 

60JI66 BhlCODX ,1(aBJI6HMftX 06JCltOBJI('B orpaaHqeHHOid OKOpOCT:DJ) OTK8llKJii 

o6JiaCTH conJia, yuea:omeHBeM CTomu:m ;zutcooiUtaiUtm npm 6on»mmx 

~8BJI6HMHX, It1 orp&Hitqeaaoti MOUUIOC~':&lO BHCOKoqaCTOTHOrO 8BTOreHepa-

TOpa. 

Ha pmc. IO ~Ha ~oTorpa~BH B~}ctaao:sJieUIDI o6nacTB cJios 

OKBCJI .UOliJI6)leBa, no.;peprBJTOII Jl61C!!BBD 8TOMOB BO,llOpo;zta B Teqeoe 

5 DHYTHO~ 8KCB08BIUDI B& paCCTOHJlmt 20 CJI ~ K0~8 paa;zteJIKTeJII>

HOro uaraTa. BQBo, q!fo nyqox at'ouoB iuaeer xopomo O'lepqeaHHI 

npowan, BIDICDaiQI(JIIca B oxpyzuO<:T:a ,p:aueTpo.u 10 a. 

JlJm B3M6pemm paCXOJlHMOCTII 8TOliiHOrO nyqxa DpOB3B6.116ll& 8a
pa3-Jift8JILJIOrO 

CBeTEa MOU<S.zteHOBOrO CJIOfi B8 paamrtmHX p&CCTOffBJIU OT 

uaruTa. Be.oqaua pacxo.tutMocu o~a:aanac• paBaoA ro-2 p8,1Ufaaa • 

.l{Jm H8XOJQt6BSUI OfiTBM8JD.HWt YCJ OBMI pa60TW JlBCOOJ.tB8'f0p& CibLl18 

nponeAeHa cepRH aauepeam~ oooT&Ba nyqKa no uacoau DOIJI& KoxnBua

Topa npm pasnxqawx .ztanxeBKsx rasa B JlBCconaaTope m npit paaxaqaux 

ypo:sau: MOlllHOC211 aBTOreHepaTopa. CTenea• JUJCCOIUI_., d.., onpe-

l.t e ruu.taa ~opuynol.! 

: 
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(2I) 

H '2. ( CSes pas pn]ta) 

3.ttec:» H 2. (<Sea paaps.tta) H H <.. (c paaPQOM) - wcoThi nmKOB 

HS OC.I.UUU10rp8101e IIOJI6Ky.11HpBOrO BO,lt(tpO.zt8 13 OTCYTCTBHG, H, COO'l

B6!CTOOHHO, C paapH].tOM B ].tHCCOUH8!(1p6. 

Ha pHc •. II npoe,IteaH BaMepe HHbiE anaqeHH.a o( , a t'aae 

BhlCOTii IDIKOB&"fOlDIOrO H K0.18JCJ&BpJIO:~o BOIOPOJ(a lipJI paamtqBJiX )t8B- · 

JIOHMX rasa B ]UlOCOt:Uf8TOpe. BIJ;ltH0 1 liTO npm ].taBJlGHHH raaa OKOJIO 

0,8 TOP OT6llfUill 1(BCCOJ.U181UIIf COCt'8B1. He! OKOJIO 5(}%. 

7. OI.{EHKB IHTEHCHBHOCTI AT()lHOro llY1IKA. 

A. 3-»:~yaHoHHoe ot'»epct.rue. Jl.T.mHf cno6o.ztuoro npoCSera A 0 

8TOMOB BO.lt0PO.lt8 CBft36B8 C ,lt8BX6HW6ru jPo npH TeMnepaTypa 

T = 300'1< coo!I.'BomeHBeM 161 
Q 

').. 0 ?o = I,54•I0-
2

top.cu. (22) 

0DTHM8U.II88.,lt8BX6HH6 raaa B ;ltRCOOUEaTOpe C B~WJyaHOHHB OTB6pc!I.'H-

8JI ,ltHSJ1116TpOM O,I OM paBHO OKOJIO 01 I5 Top. B 8TBX ycn:OBBU liOJIHbi~ 

UOTOK &TOMOB p8B6H -F = 2 .4.IOI8ceK-I 1 a paCXO.lt rasa 

0•037 a~:~p = 0,044 CM3/CeK npB HOPM~HWX yCXOBBHX. Tpedyeuas 

CKOpOCT:b Ot'KalfKJI p8BH8 370 ll/C6K npl ).l8:BJI6mtB B OTC6K6- I0-4t'Op. 

BuTeHcm:auocT:» nyqxa at'oMOB pa:aaa 

I {0) = 7 ,6•IOI7 ceK-ICT6p8.lt-I. AuoenTaHc mecTifnomooaoro Marllll-
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T8 npm Bti = 6· I08rayca paBe:H 121 ' 
- 2 2 _o_ = .,. ..Jr o( a = r ,6• ro-s 

HHTeHC14BHOOT» ny'ilta noJiapmaoll<:.HHhlX aTouo:e pa:saa 

f"flohlll p = f I (O ) fi = 6•1014 ceK-I (23) 

:s. Mx.n;t!KOJllJ,ii!@TOp. BwoJ:Heame yc11o:saa ~ 
0 

= L 1IPK ;zuta

ueTpe Kaaam d. = 30 MD • ~toe L = 300 ou 1.tOCTBraet.rcH 

npm Po. = 0,5 Top. EcJIB noJIHbli;l AHaMet.rp MynTmtODJJMaTopa pa:seu 

]) = 2 MISt a KOat;W)B1ijl18HT npo3J8liHOCTB c£ = 0,8, TO D011H8H 

HHTOHCHBHOC:N:) nyqKB STOMOB II])m Po = 0,5 Top puaa . . 

I= = 3,46•Io18cex-1, a pacxo1.t rasa o,054 A08i 0 Q • o~ cM8/cex. 
CxopocT• OTKa~ npm ~aBnaHRH B orceue I0-4Top. pa:saa 540 3/cex. 

HHt.reHCHBHOCT:& nyqKS Dp0 TOM ~e CHOpoCTB OTKSqKH, qTO B ~IH 3W

WY3140HUOrO oo ToqHMKa aTo~ao:s paSHa 

I( o) = 9•I018cetc-r cTepax-1 

t.r.e. B 12 pas CSo.J.t&me, "18M JtJI11 ~Y3110HHOrO OT:Bepcftft. MHT6HOH:&""' ·. 

HOOT:D 11Y'K8 HOJmpii30B8HHhiX STOJn OB paBH8 

~ 1!1 7 .z.IOI;) OOK-I 
llol\~ p 

B5 Coyg AI!· Uyc!t':& )l.HaJ46Tp oTBepoTma conJia JlaBana pa:seu 

d 0 = I o, a J.tBB116HHe B JUJOCo~~aTopa Po = 2 t.rop. Cornacuo (I3) 

HaxO].tBM D0.1lllbW UOTOK 8TOI.;OB f.. = 5,,8.IOI9caK-l, a paCXO].t 
3 0 

rasa 0 19 JI5i~P = I ,I &IK .. .llJlll no.zmepJlCSBMH .ztaBJleHm.a: :e o6naorm 

COfiJI8 OKOJIO !0-2Top Tpe6yeuas ~~KOpOOT» OTK8q£B paBH8 90 JI/CaK. 

llpH UCJie Maxa .ft1 = 3 DOTOK 8TOMOD B 06JiaCT:D cenapaTopa qepea 
1 
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or:aepcrae ;ztBaueTpOM d1 ::: I o pa:aea ' ~ = I,9•I019oeK-I Bmt 

0,3 n.S~i~ .llm no,7tltepzmum JtaBJJ:'HHa :a o6Jmcm cenaparopa oROno 

!0-4rop. !pa6y6M8H OKOpoCTb OT~!qftH paBHa 3000 JI/CeK. HHTeH

OHBHOCTl> nyqKa STOMOB nocne cen(~aTopa pa:aaa 

I 1 ( o) = s,s.ro19caK-1cTePB1l-l• 

llocne BhiXO.:zta n conJia JlaBam: B :sxoJta :a o6nacr:~> canapaTopa 

CI<OpOOTh 8TOMOB CT8HOBHTCfi BhiDI6 TCIIJIOBO~ B COCTBBJIR&T 

3•!05 CM/061\1 8 3TO IIPHBO].tft K ~WHl)meHHil T6JIOCHOrO yrxa 38XB8-

T8 c I,6 •. ro-3cTep8lt xo !,4•10-3 cTepaJt. 

Paoqeraoe aaat~eame JJHTenca:ar.oc!H nyllKa noJIHpHao:aaHHbtX aTo

uo:a BO~opo~a pa:auo 

~ = 5 5•IOI6aeK•I 
noA ' 

(25) 

BB,7.tH0 1 trl'O OTHOID6HHH BHT6HOHBHOCT8M IIyflK8 flOIDipHSOBaHIINX ~OMOB 

BO.ztopo~a )(JIR BC6X Tpex OHCT6M WCPMHPOB8HMH 8TOMHOrO nyllK8 OTHo

OfiTCHt KSK 
I ; I2 : 92 

COOTJEtTCTBe HHO t )(Jm StllJ!YBHOHHO!'C OTBepOTHfi 'UYJI:&TBKOJJJIHMa Topa 

H COIIJia Jl&B81IH. 

I. Paapa60T8H8 B IIOCTpoaaa ~OB8fi KOHOTPYK~ )(HCCOqmaTopa 

8TOMOB BO.ztOPO.lt8 1 CO].t6pEa~8R t)' -o6paaHyn KOJI6y H3 OTOKli8 

UMpeKO, BbiCOK01180TOTHhlH SBTO!'eHepaTop, 3liOKTpWl6CicylO JIHHHIO nape~<-

~aqm .He pro B paapR.zt H OHCTOUY fi0~8llM raaa, O%~JtC18111(UC8 T6Mt 

tlTO C UEtnLIO IIOB~EtHHfi K03~HUM6Hra II0n63HO!'O A6~0TBHH CHCTGMU 

D C~86H~HOO~H pa60~H aBTOreHeraTop B~OHH6H ~Byx~8K!HHM D 
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HSrpyzeH ~ByYH O~p63KSMB qe~Bepf&BOnHOBO~ nBHID1, KOTOpH6 npe~

Cf8l3JIHIO! co6oi'i nnetm U -o6pasao~i KOJI6bl. 

2. llpOBa~eHbl 3KCnepHM6HTM 0 STHM ~HCCOnBSTOPOU B H3MepeHbl 

OCHOBHNB napauat.rpbl. 

3 • .1lOCTHrHYT8fl CT6fi6H:b ~HCCO!.tYI81UtM STOMOB COOT8BJifi6T OKOJlO 

0,5 npm ~aaneamm rasa o,s Top. 

4. ifHTOUOHBHOCT:b STOMHOrO nyma HS BXO~e pas;n;e.m!T6JlbHOrO 

uarauTa cocTaBnae~ r.s·ro15at.r/ce:t. STo saaqaamo HHEO pacqefHNX 

o~eaoK. Pacx~eame uex;n;y pacqet.r)U m on~ou CBfl3BHo c oco6eBHoc

TflMH BSitYYWIOH CHCTOMhlt mAOBHO, C orpaaHqeHHO~i CiropoOT:blO OT

J&qKJJ B 06JJaCTB MOJitl.tY ~HOCOU.t1ST090M 14 cenapSTOpOY. 



Pmo. l. CxeMB HCTOUMK8 llOmlpESOBaHHbiXnpo'tOKOB, DOCTpOOHH8Jl 
·no ue!OAJ aToMaoro ny~Ka. 
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Puc. 3. SuH»aMHTHaH a.neK'I'JXnfeCJma cxaua ]tBCcouaTopa. 

N N 

s 

N 

a) rf) 

Pee. 4. llone"tmoe oeqeHPie mecTJJrromocsoro ( ct) 11 qe~blptlXIIODlO
Horo ( o) paa].tOJmTCJihlJHX M8l"mlTOB B ltO~Bryp&tGJft CliJio
BblX DnA !IBrHftHOI'O nOJJil. 
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Pmc. 5. CxeMa OtmCTKJJ rasa B nOJ(aliH BOI(OpO,l{a B ,ItmCCOIUfa!Opit 
I - JUJCCOUOOTop,. 2- ei'eUaHHhlH nop~cT!:ltt t}lBn!rp, .> - oGt.
eu C oqm~eHHMU BOI(OpO~OU npu ~8Bn6HH0 HCCKOnDKO rap, 

·-

4 - MeX8iUt'IGCHII6 !18BOB8~1MM6Tpbl, 5 - p8,ltB81UfOBHhl£t li8-
HOM6Tp BP-3 9 6 - Hrom,qa!bdi :BeHTHJID, 7 - 88IIOpHNe B61I!'H
mt, 8 - CiaJIJIOH I an, 9 - JlOBYmKa c a~mBmpoBaHHw 
~rnaul 10 - dannoa Ha 5 ~ RpH 1(8Bn6HHB H6CKOnbKO STMOQ
Cj)ep, !I - IX3.ltYK!'Op. 

~ 
~ 

..... 
"'> ~ ~ 

" J ~ 

1420 65 162 

Pmc. 6. CxeuaTHtlecKBA paapes Ron(jw .zutcc ouaTopa. 
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Pmc. 7. llpmHUBIIHBJIDH&B cxesa eBrroreaepaTopa ;tUJOCOIUf&Topa. 

Pmc. B. OcEUUUIOrpuue cnenpa naPQgau:r.mtt laB.JieHd. no~eB
Horo aa uacc-cneBTPQMErTpe t&:X-3. Be~ JlB& nwKa H .,a 

Hz. , JieBblti mnt - 1i1 H npod nmK - H2 • 



1,0 

0,5 

0 1 2 3 

PHC • 9. BHCJ4 _ T~ fiOTOH fiOB!tpmaOlJSBlWX 8 OMOB 0! .ztSlUI6HHH 
rasa B ~ccoua~opa .--

Puc. IO. .bTorpaw aTouaoro nytma ua B&XOJte paa}.(amlTeJibaoro mecTH
noJJIOcuoro araHTa. 
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Puc. II. 3aaqeaue aMnDTy.n;H mmuB B one KTpe napWta.ltbHblX .ztaBJieHd: 
(I) - mm H~ csea paapu].ta, l2) - JmK Hf c paapa].tOJI, 
(3) - nmK H 1 c paapa.ztma, ( 4) - oTenea:& .ztHCCOttBattmm; -
npB p88Hb1X ].t8BneHMBX ~138 B .ztRCCOitBSTOpe BO.ztopo.zta. 


