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AHHOTAUHH 

la.BO ODIIC8D8 ,PCCOqBa%0])8 B0,1tOpoJta, JICDOJID3Y8MOro B 

IIC%0118JIK8 DO.IJIPB30B8JDIIX JIOBOJI I&Gopuopn SJt8PBIU npod.lex. 

llpiiBeJteBH 4113JUto-%exoqen.ue xaput'epactJID JtBCCOIVI&

topa • peay.llt'.faftl ascnepuenc•B no DO.Il"fiDil nyqxa. arou
&oro BO.lOpoa. 
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B BCTOtmHl£8 ll0liflPBBOB8IDihiX BOHOB• llOOTpoeHHOM llO KJiaOCB

qecKOti OX6U6 t llOCJIC;LtOE8TeJffiHO OCYll.l6CTBJiliiOTCfl CJI6,7.tYIOUUI6 llpo

UGCCH /I.2/ (Pmc. I): I) AHCC01~8~H MOJI6K,YJI BO.ztOpo.zta RS a~OMHt 
2) ~OpMBpO:S8HH6 llytlK8 8TOMOB C T6fiJIOBUMH CKOpOCTRMHi 3) llpOCT

paBCTB8HHOI pas].teJieHH8 8TOM013 l:Oj;(OpO].t8 llO CllvJHOBWJ COOTOHHJif:W 

8JitUCTpOH8 B H60)lHOpO)lHOM MarHH~'HOM IlOJie; 4) ll3M6HCHt'ie H8COJWH

HOCTH CllMHOlHJX COCTOflH11iA C TIOMC Il.U>ID BHJ\YI.J.MPOBaHH!.JX I<BaHTODhiX 

nepeXO,ltO:S B BhiCOI\Oll8CTOTHOM Ma! H11TUOM JIOJID; 5) HOHH38l.Wfl 8TOMOB 

3Jl6KTPOHH.I::IM y.ztapou; B 1 H8KOHCJ:t 1 6) BmltCI(UMfl TIOlliiPil30B8HHblX 

ROHOB B yCROp~Ten&. 

B ;Lt8HHOM o~eTe ,ltaHO llO.ztPOCHDe OnMCaHHti KOHCTPYKUHm ~C

COJ.U18TOpa BO,ltOpo].ta, HCfiOJil)Sye.MCI'O B UCTOllHMK6 llOJiapB30B8HHblX 

moHOB Jia<SopaPopsm uepah!X npooJJeM. 3aa:sK8 aa npe.zt.naraeMoa 

lfS06peTeliH8 f~ 1696533/26-25 C DpHOpHT6TOM OT 30 SBrJCT8 19?1 r. 

a:sTopo:s: E.M.HayuoB, iD.A.llJIHc, A.JI.CaBeHKo:s. JI.M.CopoKo npm

auooa Hso6peTeHHeu pemam1a.u BHML1l'Il3 or 20 HOHCiPH I9'l2 :r. 

B OTtleTe fiPBB6,lt6Hbl \t!B3BKO-~examqecime xapaitTep~C:I.'PJKB STOrO 

,lti!CCOlUI8TOpa H peayJil)TaTli SltCne PMM6Hi'OB no nonyqeHHIO nyqKa 

STOMHOrO BOAOpo~a. 
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2. JtHCCOUU.TOP. -----
;llmeconmattBIO .uone IQ'X :ao~topo.zt 3 o<Swmo npo:ao.zta~ B anexrpm

qecROM paap~e. Bfo - BH6o P83PlA By.zta 131, xa6o .ztYro:ao« 
paapg.zt / 4/, u<>o - BbtOOKOlla~orHI:liM deaueKTpo;zutbl« pasJ>ftl.t 151. 
Bo UROrBX na6opaTOPIDilC: pacupOft)JUeBBe DOJIYlDIJI ,UCCOIU18~0p 

C BbiCOK0118C!OTBDl.M paaprUtOU. Bne tJBNO ~8KYJ) KOHCTPYKIUtiO lt.ICC01Uf8-

~opa nocTpom.n KeJtOOp 161 B I960 r. J.Imcco~aUHa :ao.ztopo.zta B a'IOK 
' 

lU!CCOitMaTope npomaBO.ztmrca npm .zt.mmamm raaa 0,1 .. 2 rop. Paaps.zt

HBH Tpy6K8 lflf68! U -OCSpaaHyD tgopuy CO Ba.ztYTHH&m B U6CT6 

paCUOJIOllt6HHB. 8JlBKTpO.ztOB eMKOCTHi)M CBHSH. llOC.716;ztHM6 fiO,ltC06,ltJIH6H~ 

K re HepaTopy Bb1COKO.i1 11acTom lle}aa cornaCYJODUtlti qerHpexno.IDCHD. 

qT06bl paspa.zt se Mor pacnpocrpam[T~ca B cmcTer.ay no.ttau raaa, 

BOJtOpojt t fi0Jl8B86Mblt4 B OOJI8CT:& paapa.zta, npOXO,lUtT qepes CT6KJmHme 

Tpy6u 6oJII:tmo£i .ztJJJJBW H J&anoro BliyTpeHHero .uauaTpa. 

Taitaa cxeua JUIICCOI.UfSTOpa Tpn6yer cTa6eusaiUtH qacTOTbl reae

paTopa II fiO].tlt6PJJC8HHH paCXO.lt8 raaa H8 IIOCTOBHHOM ypOBfiS. B npo

TBBHOM CJiyqae BOSBHI\861' paCCOrJiaCOB8IiH6 U6li£l.tY 11Mne;lt8HCOM BbiCOKo

qaCTOTHOrO pasp~a • reaeparopwt H .ztJia ycTpaaeaua aToro pac

corJiaco:aaama qeTapeXIIOJlOO.HU npJIXO.lUIT.Cfl. nepeoTpaBBa~• -e noMO~D 

nep6M6HHOrO KOH46H08~0pa. 

B Jla6opaTopmm a.ztepHbiX npo6JioM Oftfiil 6bL11 paspa<loTaR, ltO(JSpoea 

If HOfibiTSH HO:Sldt B8pH8HT .ztBOCOIUIUTOpa Ken.nepa C CYut6CTB6HHhiiUI 

OC06e HHOCTHMB. 

Cxeua ~cconuaTopa l&GopaTOJ~B a~ep~ npo6neu npu:se,lteaa 

aa puc. 2. 
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JlHcco~Si'Op OOCTOHT Iit3 CTClimiHHOW u -oC5pasaot! KOJI6ht (I) t 

B8l'O!O~Jl6BHO~ H3 CT6KJl8 DBpeKC, AByx M6AHhtX ~py()qa~HX 3Jl6KfpO

JtOB (2) t CKBOSI> KOTOphla fiPOXO}UIT CT6K.IDiHHbl6 Tpy6KH Jt1If.l fiO;lt8U 

BO;ztopo.zta B Oel1180Tl) p$ Pfi.lt8 1 H ;ltByx'l8Wl!HOrO aB!'OreHepaTopa BLI

COKO~ ll8CTOT~ (3). 

ABTOI'6H6p8TOp BhlfiOJIH6B no Clt6M6 C 3&38Wl8HIIIB.I Kai'O,ltOII H8 ,ltByx 

re~poltax 1"1-80 a BK.liJ)tlaeT B ce<S '1: Jtpocceu B uerm a88;l{a ( 4), 

KOH.zteHCSTOpy (!~ B UOfiH 8HO;lt8 (5), APOCC8nH B C6TOQBO~ ~6DH 
(6), K0~6HC8TOpY ~C 8 C6TOllH)~ U6Rm (7) B 06~~ 3:KpaRHpyro

ntBt1 KOJJtyx ( 8) • 

3KBsBaneuruan sneKrpmqecKaa cxeua ~scooumaropa npMBeJteHa 

Ha pmc. 3. ConpoTmBneame aarpyaitm z If fiO/.tK.lll)ri6RO K i'oqau 

l-2 t 8 BfiYTp8Bil86 CODpOTHBJl6Im8 r6H6p8TOJE Z a, - K TOllKall 

5-6. lbtCCOIU!8TOp 38KJIIO'l6H B SKpHimPYlOU~ Koatyx (8) H8 puc. 2, 

COCTO.fiDUf~ Jf3 C~SJlbHOl ~py6Ht KO~~opaa 0Xl38Tbll388T 06naCTI> pa3pg.it81 

• ue.ztuoro xopuyca aBToreHepaTopu. BayTpH nocne;ztaero paonoJIOJteml 1 

Tpy6ll8TN6 8Jl6KTpO,ltbt, O){HHM KOHI.tUM C06].\HH6HHh16 C 86MJieH. IlOJIH8H 

;zuntaa Kaz.noro amucrpo){a cocraBJif:eT onono !300 w. 

BbtCOKOqaCTOTH8.fl MOmHOCTl) fiCKTynae~ B 0Cln80TD p83PfiA8 qepas 
• 

H60l(HOP0.1UIYIO 8JieKTpH'l8CKYJO JIBH.Hlflt COCTOHDtYIO D l(BYJC Yll80TKOB 

(PHO. 3). YqaCTOK DHBM I-3. 2-l.t Bllfl6T BOJIH01306 Ct>npOTfttBJiaHHO 

W 1 B JtJIHHY e 1 1 8 yqaCTOl\ .3-5, 4-6, COOTB6TCT136HHO, W2. B 

e 2 • B TOllK8 t DHBH StU.fKBy!r~ HS aer.um. Ha npo!BBOfiOJIOltHOM 

KOBUS BBHIK paono.no~aaa uyqaocTl HanpHZ6HHH. PaSOH8HCHSH l(JIBHS 

A TaKoA ll8TBepr:&Bo.mtoBo~ JmHJJB onpe.zteJIHeTos ypaBaeameu 
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B .zt8HHO~ KOHOTPYKUIB .ztHOOOmi8TOp8 HCDOnbSOBanac~ H60~Ho

pO].tH8R JmHIDit 11M6I01Jt&Ji DOBbllll8Dl.lH£~ K03tPl)HI.U'f6H! COnpOTI-JBJlCHHB 

aarpyam K reHepaTopy ( W 1. > 'N 2. ) • 

BBeRTPMttec±tas )tJJKHa J.mHmB oJ;asblBaeToa CSoJIDme reoueTpattecKOtl 

ma-aa OKaQI{8 q>asni Cf , onpe.zteJMeuoro oootuomeHBeu 
-te- 27( e 2. t ~ Vv'2. -Vv1 ~: :A 

g <p = w1 + w 2 · t~ 27( e1 
:\ 

(2) 

ConpoTHBJieHine uarpysu. KOTc~poe aaBHCB! oT J.t8BJI6HBa rasa 

B K0.1Id8 H B CBOIO oqepenD B8Y6HHET JC~OBBS C8MOB030~6HBB 

8BTOI'HH6p8TOpa, 38,1t86T M6CTO fiO,Z;KJliOqeHP.H 8J16KTpO.ztOB I'GHepaTOpa 

K 3JlOKTpM'16CKOm nHHHB B TO'IKSX 5-6. 

Ilpm B3B8CTHb1X SHaqeHBfiX B6JI1i'tmH e1 J e 2 J W1 "" W 2 

COOCTB6HHyro 'ISOTOTy 8B!OreHepaTcpa MOli:HO onpe.zteJmT:& mtOO rpa

clJBtt6CKB, DCSO M6TO.ztOU fiOCJI6]tOB8'1 OJI:DHLIX npHCS.ztmxaumi • O.ztHai\Ot: 

nocKOnDKY B cmny OBOACTB aneKTpvqecKoro paapa~a B rase suaqeHBe 

pa6ottetl qaCTO'lH 8BT01'6HepaTOpa ll6 HBJIHOTCH I\J>MTBti6CitmM, TO 

TOtiHU~ pacqef COOCTBOHHO~ tiSCTO~fll CBCTOMN npe.ztCT8BRH6T BHTcpec 

TOJIDKO !OI'.zta, ROI'.ztS TpeCSyeTCH onpO,llOliBT:D peaKTllBHOe COITpOTLmJI6-

HH6 uarpysKH X If no CJ.tBMry ttaCTOTbl anTorc;HepaTopa rroc1Ie 

B03HMKHOB6HBH paapa.zta :B KOJI6e. 

la.MeHeHMe ao6CTB6HHO~ qacTOTot a:aToroHepaTopa nocno no;zuwra 

paapa.zta oKaaaJioc:o ueaaatntTaJL&HHM. A MMOHH0 1 nptl .n;a:ancnmm rasa 

OK01l0 1 TOp& 0~21' '18CTOTU COCT8BJia6T 0,3t0,4 Mru npm COOCTB6H

HOM qaCTOTe SBTOreaepaTopa, p8BH)~ 35 Mru. 
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' 
YpOB6Ha UO~OCTB, flO~BO~HMO~ K paapH~ AnH no~epESHHa 

OIITBY8JI:bHOro pezoa t COCT8BJIH6! 01-tOJlO 500 B'!. T8l\8fi MOUUiOCfi 

reaepHpyeTCH UpH 8RO~HOM H8flPHlitElHHHt p8BHOM ~ 2,5 D. 

CoBM6CTHoe paonono~~ru1e KOH~ypa aBTorea~paTopa • WYHKUHo

aan:&aux yano:a co6cTBeHHO ~ccou~aTopa ~aeT cneAY~mHe npeauy~cT

Ba: 
I. llpOCTOTy Bblfl0JIH6HBR peaoEaHCHOul JIHHHH H CHCT6UN llOA8tUI 

rasa B ,2UfCCOilH81fOp; 

2. npOCTOTy aBTOMSTHQeCKOM CBMMeTpH38~ paSpfiA8 B 060BX 

nneqax U -o<Spaaaoifi KOJICSu; 

3. DOliTH llOCTOfiHHYH ypoBeHJt MOIJtHOCTHt llO.l(BO}.Uf!ID K paaPft]lY, 
1 

B paCSoqey ;lllfanaaoue JJ;SBJIBHiM rasa 11 npocToTy BantlfTbl Ci'eKJifiHH01i 

KOJICShl OT neperpeB8. 

-----
ATOMHilli nyqoK, lJhlXOJtHll\Hti JIB l.(mCCOIU'l8i'Opa t tPoPJDIPJDT 0 no

MO~D aw~aHOHHoro OTBepcTHR /?/• c noMo~m yYJI:bTHKOnnmuaTopa/
8/ 

.lmf C flOMOUU>lO MBIU1ST10pHOPO OOflJla Jl&B8Jifl / 6 
t
9f. 

B CJiyqae S(J}Wy8HOHHOPO ItlCTOqHJ.U~a 8':l'OMOB HHTOHCHBHOCT:O nyllK8 

a!l'OMOBt Bhlpruita6Ma.R qoonoM aToMo:a. BblJICTOBmPIX aa I ceK B e.zs;HHW~

BHiii TeJiecHu£1 yro11. B KanpaB.18BDf OOCT8:BJIHroneu yro11 e C 001>10 

awwyamoaHoro o~BopCTMHt panaa -
I (a' no u:, e A <' -, _ - 1 ) } -= 4 Jt" ~ · 0 .cele , cn-tepaj (

3
) 

r~e ho - filiOTHOCT}) STOMOB B KO;I6e ;t.tHCCOUHBTOpa (cu-3 ), 
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~0 - cpe~HHH OKOpOCTb 8TOMOB B ~BQCOUW8TOpe, H8XO~~CH 

npa TeunepaType l'o , 

;v: = I 8kT.:. ·~ 1 6 J k T~ 
o \J JL I h1 

A 0 - nJIOIIlSAI> 31M>YSHOHHoro OTBE pcTH.a. 

ilOBHN~ DOTOK 8TOMOB pa:seH -

t 

(4) 

BHpaE8Hl4H (3) B (4) cnpa:se~lHBH npB yCJIOBHB~ 6CXH TO~Ha 

cTaaoK OTBepc!HH Mana, a cpe~HH~ ABHHS c:so6o~aoro npo6era aTo

uoB ~ 0 saaqmTen»ao 6onDrue pe;ztuyca OTBepcTBH. 3Kcnepauea

Tan~>ao yCT8HOBB8HOt qTO M8KCHM8~bH8H HHTBHOHBHOCTb 8TOUHOrO 

nyqKa ~OOTBra&TCH B YCJIOBBHX, KCr;zta 

1 0 ':::.' A 0 t BJm 

( - i 
Q = ''2 ,=- (5) 

· C'2 (' V ~ ho :J 
r~e G •7r 0 , 0 - raaoDHe'fBtHlCKJrfti AB8WTP aTouoB. Ilpa 

8TOM BHTuHCBBHOCTb nyqKa B;ltOXi OCH paBHS --Vo -- -----
8 ho :7f 2 st, (6) 

Ecu Sil>WYBIIH npoHCXO;tUIT qepe 3 K8HSJI AH8MaTpOU ci_ H 

;ztaaoa L a eca BhiiiOIDieaw ycJIOBHH: ~o ~d "' :\o "Sa.>L 
I ( 0 ) no-npeEaeuy onBCbll3a-

eTCH :supaa:euweu (3), a noJIHmi no rox aTOMOB yueKDmaeTCH :s de 
pas no cpaBHEtHHD c BeJIHqmao~ (4), 

t ' 

~ 
I 
J 
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( L. ~» d ) 

-A d. ho ~ o -=-----
3 L (7) 

,Yr~OB&ft paCXO~HUOCTb STOMHOIO nyqKa xapaKTepmayeTCfl yr~OM 

ey2 • BpH KOTOpOM HRTSHCHBHOCTb nyqKa B 2 pasa U6Hbm6 HB

T6HCHBHOCTH nyqKa B~Om. OOB • .lbm yrllOBO!'O pacnpa,l\e~eHBH I (e), 
OfiHCbiE86UOI'O KOIIl4HYCOJIJ.t0£1 1 1\ - J'C 1 

r:::J 1 '2. - 3 ,....., 
YrnoBoe pacnpeJ.te~auae &TOYOD Ba :sax9~e KaHa.a xapaKTepaay-

6TCH :S6Jm'lBHOti 

H npm d..<<:. L 
ilpH H6KOTOpOY npouezyTO'lHOU ;~8B~6HHB J.tnBB8 C:S060,1.tHO!'O npo-

6era MOJCaT CT&Tb ueHbme AJDIHbl Ka:IaJia, ~ o .$- L , ao 6oJI&Die 

)tl48.M6Tpa K8H8lt8 1 :A. >> cl • B 3TOM c.nyqae COOTHOUI6HH6 (7) 

,1.\M llOJIHOI'O ll0TOK8 OCTSElTCH CnpaH6;lt1U!BbtU 1 8 BH'l'6HCHBHOCTb nytma 
B,1.t0.1Ib OCB paBHH6'l'CH /10/ ~ 

I (O)::: 1 \3~ cl ~ ]:. 2~ if.:~o n!z. 
2v~ g 8 L 2 7r 8 Jr b' L v < , 8 > 

·r;; 
h o l. t a H6 no • T.e. paCT6T nponOpiUfOH8.1IhHO 
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IloBymupzua yr~oBoro pacnpe~anaama paBHa 

2 t-;tt 8 - ~; F 
1, 7 8 (9) 

AaanorJJqB~a COO~HOWEJHHH X8paKT6pH3YIDT HHT6HOHBHOCT:& nyqxa 

a~OMOB 9 KOTOpblM \I>OpMHpyeTCH do1Ib nmr.a 'IBC1IOM KaiiBJIJiflpUX K8Ba110.B t 

COOp8HHbiX BM6CT6. A HUEJHHO, HHT6 aCHBHOCT:& H nO~H UOTOK 8TOMO.B ': 

pu~ ltJIH ~ ~ >> L >> d. -
(IO) 

(II) 

r.zte E. -npoapaqaocTJJ J4Y1IbHKO~IJmMa~opa. 

]lJ'm MYJI:f>~BKOJ.UUUI8TOpa 1 ua6p8liHOI'O H3 UBICpOK8fiHJUiflpOB t cy

IIUICTByEJT 06~aC~:& flOC~OHHHOH DJIOTHOCTB raaa HS Bb1XO}.t6 B3 }.tl4CCo-

1Uf8~0p8 •. Paauep SToLl o6JiacrH B;ztOJr:& ocm ........, :D / fJ f!z. > 

rJ.te JJ - JUJa.ueTp uyJ.tDT.IKO.IJJBW:.Topa. 

PacceHHHe 8TOMOB aa arou OOJUtKe raaa :ee.zteT K CHMJKeHHI) ma

TeacHBHOCTB fiylii\8. IlOSTOMY O;zufHOt:Rblf4 K8H81l BHOI'].\8 MOllt6T .zt8T:& dQ!llf; 

Jiee B~COICylO BB~6HCVlBHOCT:& nyqxa lt.l(OJI:& OCB 1 'l8M uyJI:&TBKOJIJimM8TOp. 

3.ztec:& TalOite CyltlecT:seuayo poJI:& BI'J!SCT uau:&maf! :seposTBOCTlt pe

Kou6uaanHB 8TOMOB H8 CT6HK8X1 T8F: KaK DJIO!Il~ CT6KnHHHOH no

B6pXHOCTB y O}U{OI'O K8HaJI8 M6H:&me, li8M y uyJI:DTHKOJIDU8TOpa. 
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My1IDHJC0.1J.U4M8!0p OCihlllBO BCllOfiSym !8M t 1'1t6 CKOpOCT:& O'l'K811tal 

rasa orpaaaqeaa, Harrpmuap, Kor~a BCToqamK nonapmaoBaasux BOHOB 

H8XOA&!CH no~ BhiCOKBM H8llpRE6HH6U. 

B JICTO'lJI~ 81'0MHOro ny"'KS C UBHHa~JOpBhtM COR1IOM JlaB8.1lfi /
6/ 

BM6CTO ~]ysHOBHOrO O'l'BepCTHH BCU01lb3YID! KOHHqijCKYJO ~PIIIJ -

conaparop. B OTJJBtme O'l' SWWJ3BOBioro OTBepcrHH, r,tte raa KSK 

U61108 ROKOB'l'CH O!HOCB'l'61l:&HO OTB6pc!BHt 1"83, BWXOAH--~ HB MHHH-

8'l'llpHOI'O ~onna Jia:samt, nepe•e•e~~cs oraoCBTenao ltlfawparuw -

cenap8!0p8 C BblCOKO~ cpe~ae£t CKO~OOT:&D. 3!-o DpiiBO~t' K ttOMY t 

tl!O llPH p&BHii% ll.JlOitllltftt ROTOR 1"838 qepea cenapa!Op OK83h1B88!Cfl 

()QJU,Dllt '1814 qepes atxl>J8BOHHOe O!.B8pcTH8. A STO 3H8liH'l', lft'O DpB 

38A8HHOi4 OKOPOC!B O'l'KatlKB pasuep C611Sp81'0p8, OT KO'l'Oporo 38BBCII! } 

nonepet~soe ceqeume aroMaoro nytJK.l • pacxoAHMocn rpaeKtopmiA 

aroMoB, uottuo c.n;enar:D ues:&me, qe]A B cnyqae allt;lJysmoaaoro BC1'011H•\ 
fj 

Ka. ATOMM, BUXONIIfUIJe wa con.na, np~~oc5peram 6on:&myo npo~01l:&HYil 11 

CKOpOC'l':D, a nonepe11H8fi CKOPOCT» :IpH 3'l'OU yueH:&W88TCH. 3TO npm

BOAH'l' K C8MOK01IBHM8~H nyqKa B K 01"0 MOHOXPOM8~HS8UBM. 

llOTOK 8TOUOB B~ MHHmarDpBOI'O ~conna p8B6H 

f.,=no( 2 )F I 2t , / kT., A 
, .... 1 \1 \--t- ~ y rn o (I2) 

llna STOMHOI'O BO;tJ;Opo.na, ~::: r¥~ ... m fiOBTOliiY 

r~ 'II: 0,7'2' n Q v 7r1 A a (I3) 

IloTOK &TOMOB, npomelUBBX vepea ceuapaTop], pa(B_2 + ._!_) 

[ 
T-1 2 - ' t-t 

t 1 -:::. n<aoofvf1A1 1 + 2 M 1 <I4> 

r;ne A 1 -nnOI!\81tb OTBepcTmn oenaparopa, fv1 t - JIOKS.llbBOO 
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(15) 

liH'l'GHOHBHOC~:D 8'l'OMH01'0 nyqKa B;ztOJI:& OOB Ba BbiXO].tEl aenapa'.ropa ~ 

piB(o)=·hoaoA 1 . M~(3-t-'[~: ~ 
t 2Jt" (1 + '1· M:) 2 + _Q-_1_ 

(16) 

!BH aTouaoro :ao;ztopo;zta a'l'a :ae;mquaa pa:saa 

I (o)==- lloQ.,A1. M1 (~:+f 1'1~) 
i 2-'r ( 1+ ~)2. 

(I'/) 

4. PA3J(EJmTEJibHblh MArHI!T. 

0T60p COC'l'OHRBH 8'1'0MOB C npoeJ~H6H CIIHHS aneKTpOHOB hn.=l/2 
J 

IIPOHSBOlUIT B CHJIDHOII MSI'HB'.rHOM IICJie npH HaJmq.D B H611 60JIDDIBX 

rpa;ztH6H'l'O:B. ATOM HBIDI6'l'CH M81'HBTI:bU4 ,IUIIIOJ16M, B Ha Hero ;zte£!CTBYOT 

CBJia 

(IS) 

06Nqao paa;ztenH'.r6J1hHhle U81'HBTH BN~OJIHSHN B Bm;ztEl ;ztnBHHbiX Yal'HB

TO:B• nonepequoe ceqeame KOTOPNX mueeT qeTHpe BXH meeT:&, qepe

;ztyD~CH IIO nonapaoCTB IIOniDCOB /II/(PBC. 4.). KOHTYPM noxmcOB 
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Bbl<SBpam raruwa. 'll!eoc>H saBHOMM00 1 ~:& a6ooxmuoro aua-.eaBB aanps

llt&HHOO!H uarmrraoro no.na OT paJtH:rca aueJia BBJt 

B -== B m ( Yr,.,) ~ - .zt.Jm mecl~VJnomocaoro MarmtTa 

B = .B h\ ( 'L(? ~ ) - 1l.DH qeif:llpexnomocuoro MBrH:aTa. 

(19) 

rite B ~ - HanpmrteHHOCT:& noiDI y no1nucHh1X uaKOHe'IHr,moB. a 

7. I'); - paCOTOfiHJne OT fi0.1Ili}Clt0l1 0 :ianOHellHMKa ]tO ocm. 0TKJIOHHI)IJlaft 

CB~t 1l8"CTByD~8H H8 H6~Tp&X&BblH 8TOM p&BBB 

-+ (2B ~ r(,)= 7£) f-4~4> 7. ; tJm •e.cTmoucsoro M8rilliT8 

---- .B ~ 
f"(lf) =( "l: ) ~ ~f + itJIH qefilpaxnoJmCaoro M&l'BB!& 

~a CBJI8 B8np8BJI8B8 K 0011 UU'Bftll 1 6C11B 386pl'ml COCTOIDUlfi pac-

T6! 0 YBEUIHti6HWUI B ( ,., ':tfp< l) .l mj :: I/2)' H aanpaBneB~ 
B OTOpOHY OT OOH U8rHBT89 80~ ~JeprBH COOTOHHHR yuBBAm88TC8 

o pocToM B < ~ ~+~> >o , ;;j = -I/2). 

TaiCO~ nporaze&d 1181'Hft npo~rCK88!' !OJIDKO Te 8TOMHt KOTOphle 

B8XO;ltftTOH BCOCTOSIJDill CJ'n j =- I/2 • 3:) CKT~BHOCT:& pasJ,teJie HHR 

8TOMOB B COCTOHHHVJ C t)1, : I/2 O'I' STJLlO:S B COCTOHHHII C ,;. =-% 
J J ' 

paBH8 9~~ npm 1l0CT8T0qfi0 dOHLWOW ~BHHO U&rHITS. 

ill6CTHDOJIIDCH~ paa~eXHTSHbHH~ uarHH~ 06na~ae! CBO~CTBSUB 

co<1wpaKlutelt .mtHshl,, noaTouy H& ero BhiXO:zte oCSpaayercH 1130CSpazeHHe 

BCTOqHHlt8 aTOMOB. 0,ltH8KO pas<SpOC a!rormB DO CKOpoCTIDI BPBBOAH!l 

K CllllliHbiM XPOMa~llqecKHU &depp81UIHM. llpOffl~JIBpOBSHMe uarHH!a 

DYT6M HaU;;;HtHUt2ft paCC!OftBHH ( ;t; OT nOJIIOCHOI'O HBKOHCWMKa .ztO , .,;J 

OCH B].tOJI& OOB uar•HMTS npL1BOAHT :t yBeJmq&HJilO 'f6Jl6CB0110 yrD 

aanam. 
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I4ueHHo !'aKas KOHCTPYKIU!H meuTmnoacaoro uarnTa 6&I.ua npm

HH'fa B Jla6opaTOpHB B.zt6PHbiX npo6neu. Pa.ztHYC 7 il1 y:se.JIBUB8.110B 
l X fk)( 0 ~ 

c "( _ = ! 9 5 .uM ~o 7 ~ttt = 6 UM aa yqacTa uarBHa c1..=2.8? a, i 

8 B8 :C:ram.HOII Y118CTB8 f~ = f.5'l Ill.! ( ~ + !z = !i44 liM) OCT&- : 

B8JICH H6B3M6BHhlllt C ~ = 6 MM. ESfYlllKJI BOs6yJIU(6HBH dbWI Haro

'l'OBJI6BH BS M8~HO~ Tpy6KB Hapy&Hn~ .ltB8U6TpO.M 8 MU B BHyTpeHHHM 

;ltH8M6'fpoM 6 liM. qBCJIO BHTKOB - t•. i1SOJDU.Uffl - TeWJIOBO:B8B JieBTS. 

Tp.VI 06KIUfH KaTYU18K B036YJK,1\8HHR C Oa].tfiHeBH napaJIJiem.HO )UIH BXO,Jl& 

OXJialK.ztBIOUlSitt :BO.ztS II llOCJle.ztOllSTeJU HO - ~JIR SlleKTPHti6Clt01'0 TOl\11. 

ToK :soadyQ&Hmt, pa:samt 400 a , nocTynan oT uoTop-reaeparopa 

500 aune p, 60 BOJ.tl)'f • 30 KllT. . 

B ~. •~pma.ua .ttllH noJJooo:a uamm!l!B Bcnom;ao:aa.uaCD 

C'l'SXL-3. HaCHQeHB6 fiOJH BaC'fYUS~O npm TOKe B086y.E.zt6HBB 

in c :: 200 aunep. llpH 3!'011 B'" = 6000 'ZO':\CC ~Jifl ?" n,-= 6 .. 
wo1o, 

H8 BUXO~HOM KOBUS M8rHB'fa. 

5. SKCfiEPHMEHTA Jll: HAfi YC 'l'AH ffi KA. 

YOTSHOBRB COCTOHJIS BS CJ16}.tJIOll.UU yano:s: I) CHCT8Uhl OtUICTICH 

H UO;ll8'!B 130,1\0po;zta; 2) ,ltBCOOUHa'J.'Opa 0 813TOI'eH8p8TOpOM; 3) OBOTe

Ubl QJOpUIIpoB8Bml 8TOMHOro :rtyqKa; fl.) me O'l'BBOJ.llOOHOro paS]t6Jm'l'6ilD

HOrO &&arWU'St 5) CHCT6Mhl lf3M6pelHUl lfHTGHOJIU3HOOTB oyqa 8TOMOD 
~rorpaqgpoB&KBS 

H8 BblXO. paa}.\eJmT6.11&HOro Mai'HHTit 6) Ol't!CTOMM Dpo-

lPBmi nytma 8TOMOB; 7) CMCT6Mhl 143\IOpeHirlfl COCT8B8 nyqKS no U8CC8M; 

8) CHOT6Mbl pas~eJlhHOW B8KYYMH01ti lTKaqu. BC6X yaJIOB YCT8HOBKB. 

Cxeua OqmQTKI If DO]ta.m BO~Opl~8 B ~BCCOUM8TOp npHB6;lt6H8 

Ha pHC. 5. Alia OUOTKB OT npJIJM6C3Li raaoodpaa.BIIiti BO.ztOpO~ npo-
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uycaaca qepea .noBymKY e aKTHBmpoEaHHhiM yrmM 9, norpyzeaay10 

:S OOCY~ JlJOapa 0 Jm,ltKHM 830TOM. ~ IC:PM:SHpOB8BHblti yroJID CBJIDBO nor» 

~a.n T8KE6 08M BO~OPOA• ilOSTOMY cqwOTKa rasa B6Jl8Ch nop~BHHB 

qepe s peJtYKTOP II ms 6auoaa IO B 6aJIJioa 8. Ton:oKo nocne TaKOi-l 

oqBCTKB 8liBKTpHqeOKHK paapQ npmo6peT8Jl xapaKTepHNfti HpKD-USJDJ

HOBbla 1036T • .L(8BJIGHH6 B 081DIOH8 ? t HSMepseuoe M6X8HBtreOKPJU 

uaHOB8lQ'YMeTpOM 4 nolU(epuBaJroC» aa ypoBse I &Tuoo{pepu. qepes 

arontlBTtm BeHTmJID 6 BO].topo~ nocilynan Jta.nee B o<JTJau 3, ~.ta:aaume ' 

B KOTOPOM H3MOPJ11100}) 0 UOMOUlDJ) ~aaxaH.PJl!eCIWI'O M8HOB2ICyyMeTpa 4 

H p8,l{H8IU10HHOI'O M8HOM0Tpa 5 TBnB BP-3 • .ztanee tropes CT8KJIHHH!lili 

nopmc~ ~mnLTp 2 BO.ltOPOlt nocTyna.n B ~OOOUUOTOP I. 
Cxeua ~ooo~~aTopa ].taaa ua p~c. 6. Aea~~TP ropnonma~ conna 

18B8J1R paBID1HCfl B OOliaQTH BCDHT8KHHX asaqea8H OT 0,9 MY ~0 3 UU. 
1 

fiOBepXHOCTb KOH6U AftCCO~MaTOpa B Tpy61K o6pa6aTUB8n80h 30%-BHU 

p8CTBOPOM fiJl813Lfi\OBOi.1 .KHCJlOTJ:i •a ltOHli;CHTpHpOl38HHOi1 ce pHOi KMOJlo

!al, Tfl\ClT6JII,UO rip01IOJ18Citt1l38JiaC!t .{JICTJIJLiitpOB&IDIOJ :iO.zlOti (If 38TeM 

8Ki'MBMpOB8.JiaC:& 2)0.....HblX paCTBOpoU l'CTpDC50pOTO K8JIWi. 

I.iwm tlfCUUTClHLI TSIOKe JqJl:&%UO;tJIJD&UOp ,l{H8M6TpOM 3 1111 CO CT6It

mtHHhiUH :MH8JJOML~ .ltH&iaTpOM 30 Mlt;l H ;ztJIHHO~i 300 MKII. KoaQ)WHIW6HT 

npoapallHOOfft COCT<lBBali 0 18. HH1'0:iOL1BHOCT:& 8!rOMHOrO Dytllta Cll:U.l& 

ueHDme. ~eru OT conaa !aBaJlfi. 

Cxeua SB'!'oreuepaTopa, Boa6YJ!t;taiontero BblCor-rotraoo:oTHI:lti paa}:RA B 

,JUtCcou;naTOf'G, npLtBtJ.zteHa aa pac. ''. TmnVItiHbi~ pa6o11mM x.exm-M 

8B!Or{JHt;paTopa: auo.n;aoa uanpazesue tlq_ = z.s KB, aHO.ltHbttl TOK 

J~ = 0~ 7 a, ceTOt£HL1~i TOR Tc =I!; met. Jlaunhl a:sToreuepa~opa, 



- 16-

!aKEe.~aK m caMa KOH6a ~mcconaa~opa,·oxHaa~anBCD cmaTuu Bos~

xoM. 

Cmcreua Y;JopAmpOBaHHfi 8TOMHOIO nyqKa COCTOHJ18 143 CT6KJIBHHOrO 

con11a, cenapaTopa H KOJIJlHMHPYIOUte ti )tHatiJparuli nepe.tt pas.tteJIBTen

B~u MarHHTOM 1121. Cueaaeuas neE~paJIDHaa qac'!'D cenapaTopa 6una 

zsroTOBJieHa as yrJiepo;l(HCTOM cTalH H saxaneHa. Kpaa KOIJCOB 

3'1'0M qacTM 6WIB OC'l'PO 38T0q8Hbl. CenapaTOp H8XO;l(HJICB Ha paOOTOfl+:\ 

HJUf II5 JIM 011 aaqaJia pas]teJIH'!'eJiliHoro Hal'Jiara • ( 
' 
~uaueTpY OTBepcrmti cenapaTo~a H KOJIJIBM8TOpa JI3M8HBDCI» B flpct'! 

i 
lleJiax OT I uu .1tO 3 JIM. PaccToaume ue~~ connou H cenapaTopou I[ 

H3MGHHJI0Cb B npe~eJI8X 0'1' 3 MM ]tO 13 MM. PaCCTOHHH8 MOZJtY cen&- i 
H KOAXKMafOJOK 

1 

pa'l'opou paBHHJIOCb 25 MM HJIB 45 M~c 

CJ4CTGM8 HSMepeHHl HHTeHCJ4BHOCTH nyqKa 8TOMOB pacnOJI8I'8n8Cb 

Ha BblXO.zte p83,1ttJJIHT6JlDH0 M8I'HHT8 I COCTOHJI8 H3 KOIUip8CCBOUOI 

,1tiDpaJiaBO~ Tpy6KB, C08,1tJ4H6HHO~ 0 IOHH38UHOHHOM U8HOM6'l'pmqecxoM 

JiaMnoti JIM-2 qepes C'1'8KJIHHHyt0 TpJSKy, JUJIH<1_) H 830THym JIOBYmKY • 

~nHHa KOUnpeccmOHHOM 'l'py6KH p8BR1Jl8Cb 80 MM H BHYTp6HHH~ AM8-

MGTp 10 MM. KaJ1H6po:GoqHID1 KOS<lxpii:Ufeln! ltOIIDPecCBODOJI TpytbGf 6bJJI 

paccqm'l'aH no wopuyna KHy~caHa /?,I, a T8KE6 6un H8W]t6H 8KC118pW

M6T8JIDHO flO B.&Jm'iHHe llOTOKa MOJI6.tyJl BO,ltOpo~a BS a~ySBOHHOI'O 

OTBepc!'.m~. llpe)lnonaraa, qTo :see aTOMhi, nona:smma B JioBymey, pe

ItoM6HHHpyiOT H(l M6T8JlJIHli6CltO~ flOBOPXHOCi'H llJISCTMHbi, Mbl HamJIH, 

qTO K8JIH6pOBOtlHblH K03~HLU16HTt ClHISblBSIOIIUflii flOK83uHHH BSKYYM8WJtfl~ 

c HHT6HCJ4BHOCTJ.J) nyqKa STOMO:B BO;topo:zta. paoou S.Icf0aTeiiOB/eiiK:rop, 

(:!:. 20%). 

CHcTeMa Ha6JII0,1t6HiiH npo(jJHJIH nonepetmoro ceqearut nyliKa aTOMOB 

BO;ztopo~a pacnonaran:ac:r. aa paa.2temrTe~bHW~ MarHHTOM m cocToa~ 
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HS CJIOH OKHCH IIO.mtC:S,1teBa ho 0~~ • BSH606HHOrO HS CTeKJIHHHym 

RJISCTHHy. B .U6CT6 UOIUUtaiiJlJI STOHOB B0,7.tOpO;zt8 C1IOH OKpamBB8JlCH 

B CHHHH UBST 6Jial'0,7.t8pH pe8ICUBI4 HOCCTSHOHJieHHH. Ilopor BBSY8Jlb

HOrO H8C:SJllO;zt8HBH WOPMhl nyqxa aTmiOB T8KBU M6TO,lt0M p8B6H 

€>•10
15 

8TOMOB/cu2. 

Auaua cocTaBa nyruta no uacoau npoBsBO,ltBJICfl c noMoun uacc

oneKTpo:ueTpa MCX-3 no :BpuMeHM nJ,OJieTa (xpoHoTpou). IloKaaaTeD 

npHoOpa ,lt~!OT napiUI8JIDHbi6 ,lt8BJ16H}[fi raaOB B OC5JiaCTB HOHB38IUfH. 

PaapemaroUlaH cnooo6uocT:& aToro cneKTpoMeTpa paBH& 20 H nos:BoJIHeT 

JierKO p:aa,7.teJIHT:& &1"0Kap1011 Jl MOJJ~tltyJiapBd BOJtOpo.t • Tit1UVItlH8ft 

oonmnnorpau.ua cneKTpa napnmaa:&Hn~ .ztaBneHmw npmBe.zteHa ua pmc. B. 

Bo BP6MH B3MepeHHM COCT8B8 nyqK~ no MSCCSM ;ztaTqHK XPOHOTPOHS 

pacnonaraJica uenoope].tcTBeHHO nocne KonnmumpyromeH. ;ztHa~par»H 

B OTCYTCTBBe paa~eJIHT6JIDHOrO MSIHHTS. 

CmcTeua paa].teJI:&HO~ BSKYYMHO~ OTKSqKB BKJIIDqaJia uexaamqacKHR 

.lBYXPOTOPHMR HSCOO ~BH-500 c OhlCTpOTO~ OTK8qKM ].tO 500 JI/CaK,KOTO

PIXR OTKaqmBaJI 06JISCT:& COnJia, BSlfyyMBBW arperaT BA-5-4 C OblCTpOTOa 

OTKaqKB no BOS.lYxY 2500 JI/CSK, - ,ltnH OTKSqK.ft1 06JiaCTB cenapaTopa 

m BSKYYUHoro arperaTa BA-8-4 c asoTHot1 no:syumoR m 6HCTpoTot.t o~, .• 

KaqKH no BOSAYXY 2500 JI/C6K - ,lt~H OTKaqKB OOJISOTB paa~enMT6n:&

HOrO M8rHHTa. 

JlHtMJyaHOHHble B8KYYMHbi6 H8COCDI 88JIBB8JIHC:& CHJIHitOHOBhlM M8CJIOM, 

CJia6o fi0,1lB6p&6HHWM ~eMCTBHD 8TOMHOrO BO~opo~a. 

B pa60tUJX yCJIOBHfiX ,l&U8JUI8 B OOJI8CTB CODJI8 COCT8BJlHJ10 

~o I0-2Top, B odJiaOTH cenapaTopa - ].tO I0-4Top, a B oonacTB paa

,neJIB'I'eJI:DHoro uarnmm - 5· I0-6Top. 
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6. P~3Y JlbTATbl SKCIIEPHMEHTOB. 

TmnMtUI8fl KPMBaH aaBMCM.MOCTB BHT6HCBBHOCTI nyqKa aTOMO:B 

aa :s~xo~e paa~en&aoro uarauTa o~ AaBxeaaa rasa B ~mcconmaTope 

npm:se~oaa Ha pmc. 9. ~HaMeTp conna pa:ssanca 0,9 au. ~maMeTp 
cenapaTopa I,I YM, JUJ8M6Tp KOJIJUlM8TOpa I,I W, p800t.rOH.BB8 OT COil-! 

JJ.a ~o cenapaTopa pa:saaxoc:& 3 ws, a or cenapaTopa ~o KOJLliBMarropa 

- 25 101. BBltHO, qrro uaKoB.uam.uaB JIBTeacmBHocT:& nyqKa &To.uo:s 
' 

].tOCTir86TCH npl ~8:Bn6HBH B ].tBCCCU88TOpe OKOJIO 2 TOp. Cna.zt DpH 

()onee BblOOKBX ].t8BJI8HIDIX 06JC110BJJ6H orp8HHq6BHOia CKOpOCT:DI) 0TK8l{ICJii 

o6JiacTm conJia. yaaeH:&meHaeu CToneam .ztJIOCOIUtaiUfm npu 6oJI.&mHX 

].t8BJI6HHHX 1 m orpaaaqeHBO~ MO~OCT:&n BHCOKOll8CTOTHOrO 8BTOreHepa-

TOpa. 

Ha pac. IO ~Ha ~orrorpa~wa B(~0!8HOBJieHIDI o6xacrr• enos 

OKIICB YOU6Jl8B8,li0.08prJ17%ol )l81(~:BJIIJ 8!0UOB BOAOPOlt8 B T8118BJIJ8 

5 UHy-THOI 8KCD08B1UDI Jl& p8CC!OftBD 20 Oil 0! KOU1t8 p83Jl8JDJT8&

HOro uaruTa. Bquo, 'l!O nyqox m o.uoJJ a11eer xopomo oqepqeuHHI 

DPOWIIU., BmtCIJBUBUlles :a OKpyn<C'fa JUJ&II8!p011 IO ... 

JlB IISMeptUiJJa p8CXO)lHMOOTII 8~ OUHOrO IIYUS llp0113Be.ll8li8 la
pas.-8Jift8JILROrO 

OB8TKa UOBB~lt8HOBOrO O~OR B8 p&aJX~ paCCTOHBBBX OT 

uaruTa. Beumqaaa paCXOAIIMOCD oJasaJiac:& paBaoa ro-2 pSJU~aaa. 

~JH B8X~6BHR onTBM8~H&X ycnOBBI pa6oTW ~CC0~8TOp8 6~ 

npoBe]leua cepm aauepeaHit coc TBBI uyq.u:a IIO uaccau noeJie Kouoa

Topa HpB pasnftqHWX ~8B&8HKBX raaa B ~BCCOn18TOpe H npm paaX.~HHX 

YPOBHftX IIOUUIOC!B. 8BTOI'eHepaTopa. CTenea;r. JV(CCOIUfaalli d.., onpa-

;zt;e JUI1188 {bopyYnol 
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Hz. ( ~e=l PA~ P .stAA) - li 2 ( c pa. ~\' J..jo 1\\) 
ol = (2I) 

Hz. ( 6ea pnspalta) 

3,ltec:& H 2. (CSes paapqa) H H '- (u pasPHJ.tOM) - wco~bl nmKo:s 

Ha OCI.UUL10l'p810f8 UOJI6KYJDIPBOI'O HO]:tOpO.zt8 B OTCyTCTBitf6 t B, COO'l

B81'CTBeHH01 0 paspH.ztOM B J,tBCCOlUfm!Ope. 

, Ha plfc. II np~~Be:zteuw xaMepe llHble asaqeuBs o( , a ~aae 
BNCO~H nBKOB&-.tOl&JIOrO II M0.18KJ'&.I])JtOrO BOif)po,la JtpJI pasmrqma )t8B-, 

.naaux rasa B uccouBarope. BQuo, liTO itpH J.taBJleHHB rasa OKOJIO 

0 18 TOp CTelteJU. ABCCOIU!8IUIR COC~'813Jlfte~ OKOJlO 50%. 

\ -
?. OUEHKI IHTEHCI1BHOCTB l.TOMHOro llYliKA. 

A. a»~D18HOHBoe o!BepMBe. JlJlBHa enoCSo:z:tuoro npoCSera A 0 

8TOYOB BO.lt0PD.lt8 CBSSaB8 C .zt&BBef.H6M jPo npH TeMnepaType 

T = 300~ oooraomemteu 161 Q . 

~ 0 ?o = I,54•IC-2rop.cs. (22) 

0JITlU18nliM lt8BJ16BHe :raaa B ].(BCC OUM8Tope C 8@))'8HOHHBU Ot'Bepct'B-

811 ,lti!8JIII8TpOM 011 CM paBHO OKOJIC 01 !5 TOp. B HHX yoJIOBJIIftX nomm£1 
noroK arouo:a paneu ~ = 2,4.Ici8ceK-I, a pacxo.zt raaa 

0 ,03? .11~§§1? = 0,044 cu8 jceK npm HOPM&aHYX ycnoBJUIX. Tpe<SyeiiU 

CKOPOCH Ot'KaliD p8BH8 370 11/CeE npB ].\al3JI6BBH B OTCem- I0-4rop. 

HuTeucu:suocT:& nyqxa aroMoB paBHE 

I (O) = ? 16•Iol7 cea-1oTepa.zt-I. AKCenTauc wecTHnomooHoro ~aarmt-
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flHT6HCHBHOC~l'> nytma IIOJIHPB3013HHHb1X STOMOB paBH8 

(23) 

;s, I14iJl!~IKOJUlm48Tq{!• BHUo;meaue ycJioBBft ~ 
0 
= L 1lPB JUJ8-

ue~pe Kaaam d_ = 30 MlOI • Jti!De L = 300 li1QI AOOTarae~cs 
npH Po· ~ 09 5 Top. EcJIB IIOJIHblit l(BaMeTp MynTRKOJI.lJDS!fopa pa:aeH 

]) = 2 MU, a KO~Itqil8H npo3)l8tmOCTII c£ = 0,8, TO BOJIH88 

HHTeHOH:auoc:r;o nyqKS STOMOB npJr Po = 0,5 TOP P9H8 . . 

F = 3,46•Io18ce«-I, a pacxoA raaa o,054 108i0R • o~ cM3/cex. 

CxopoCTJ. OTKSlllaiJ npm ].t8BJIUOOI B OT<leK8 !0-4TOp. paBR8 540 'JI/C8K. 

IB!feHCBBliOCTJ) ftY'iK8 Bp0 1?0ti litE CKOpoCTH OTK811tm, q!fO lf }(JIR 8C}

WY3BOHHOro mcTO'iHMKa arouoB psBHa 

I(o) = 9•I018ceK·I crepaJt-I 

!f.e. B 12 paa do.&me, qey JtJDl 8PiJY3JlOHHOrO O!f:BepcDS. MHT6HCMB"'' ·. 

HOCTlt JIY1IK8 0011HpliSOB8HHb1X 8TO;" OB pa:BH8 

{:"" ~ 7 .2•Iol5 OOK-I 
llol\t p 

~. Coyo Jla.Jyg. llyc!l!:& JU«SWTP oTBepcT& conJia JlaBam paBeH 

d 0 = I w, a J,taBJieuHe B JU1COOI.1~8Tope Po= 2 TOp. CornacHo (13) 

HaxO}.U!M IIOJUlhili IIOTOK 8TQI.jQ:S t::, = 5.8.I019oeK-I t 8 paCXOJt 
8 

rasa 0,9 JI&3~P = I,I g:K • .llJifl no.zmaplltaHHfi ;ztaB.UeHBS :s o6JiaoR 

COBJI8 OKOBO !0-2TOp Tpe6yasaa lKOpOCT:& OTKSQKB p8BH8 90 JI/CeK. 

llpH qucxe Maxa ~ = 3 ROTOR 8T)M0B B OdJiaOTD cenapaTopa qepes 
1 
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o~:aepcttae ;zu~aueTpou d1 = I .u.u paBeH ' f';. = I,9•I019oeK..:I JlJIII 

0,3 ll.. SiB~ .lhm ROJtZtepzmum )t8BJJilGHf B 06JtaCH cenapa~opa OKOJIO 

l0-4!'0P• 1'pe6yeuas OKOpoCTb OTKH'CIKB paBH8 3000 11/CflK.,. Hureu

OHBHOCTb nyqK& 8TOMOB fiOCJl8 oenapaTopa p8BH8 

11 ( 0) = 5,5•I019ceK-IOT6pa;ll-:: • 

llocne :awco;tta Jl8 conJ18 .&ma1IH • BXO.Ita B o6nacrb cenapaTopa 

CI<OPOO!'it 8TOMOB OT8HOBBTOfi BbD116 Tt1fiJIOBOa B COOT8Bmi6!' 

3•IP5 
CM/OeK, 8 8!0 npHBO;ltft It ~rnleH})JlleHHD T6JlOCHOro yrm 88XB8-

T8 c I,6.!e-3cTep~ ~o I,4•I0-3 
oTepa,7t. 

Paoqettaoe auaqeume JIBTeucmBHOC!B ny'tiKa nompHaoBaHHha: a!o

uo:a BO~op0,7t8 paBBO 

~ = 5 5•I016ceK•I 
001\ ' 

(25) 

BB,ltHOt tr.rO OTHOW8HH8 HBT8HCHBHOGT8M nyqKa fiOIDlpHSOBaHIIbiX 81'0110B 

BO;ztOpO]l8 ]tltfl B08X 'l'p8X OHCT6M ({>£tpMHpOB8HMH 8TOMHOrO ny'IK8 OTBo

OfiTCHt I<aK 

I : I2 ; 92 

COOTJ8TCTBe HHO t .l(1IH aiJ.ll!ySBOIDiOrCr OTB6pCTHH 'UYJl:&!IIKOJlJilUf8TOp8 

m conJia JlaBaliH. 

I. Paapa6oTaua a nooTpoaua 1:o:aa.fl KOHCTPYKI.Um ;zu.tccoiUiaTopa 

8'1'0MOB B0,7tOpO]l8 9 OO,ltepxa~aH tj~ -o6p8SHYQ K0116y H3 OTOK118 

nmpeKC, BhlOOK01!80'rOTHIDi 8BTOr6H€p8TOp, 31IOKTpMtl6CK.YIO JD!HBlO nape~~' 

,lta'IB ~neprBH B paapHil B cmcTeuy no)la'lm raaa, o%axq.._aaca reu, 

'ITO C U8nD10 llOBNm8HHH K03~BUM8ET8 llOnBSHOrO ~e~OTBHH OHCTeMhl 

H CT862JI])BOOTH pa60TH BBTOreH6}l8TOp BhlllOJIH8H ,7tBYJCT8KTHLIM 14 
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Harpy.zeB ABYMH O~pe3K8MI qa~ep!:&BOBHODOM XI~, KOTOpue ttpa~

C1'8:B11Hlft co6oti nneu U -o<SpasEoitl KOJI6bl. 

2. llpoBe~eHbl 3KCD8pHM6HTbl C STHM ~HCC0~8TOPOM H H3M6peHbl 

OCHOBHNS napaua~pbl. 

3. JlOCTBrHyTaft CT0fi6H:& ;ltHCCCrtii'I81Uim 8TOMOB COCT8BJifi6!r OKOJlO 

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

4. HwreucHBHOCT:b aToMaoro nJ~tma Ha Bxo~e pasJ.tomaTeJI])HOro 

uarawTa C9CTaBBRe~ I,5•Io15aT/caK. BTo suaqeuMe HHZO pacqefHHX 

oneuoK. Paaxo~eume uexJ.ty pacqe,ou H on~ou CBft3aao c oco6eHBoo

THMH B8ItYYUBO£i CHCT6Mhlt mAOHHOt C orpaaHqOHHOili CltOpOCT:blO OT

J8qKR :B 06nBCTH MO~y ;ltHCCOUM8TCpOM B cenapaTOpOU. 

'I 
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Pmo. r. · Cxeua ao~oumta nompiiSO:saHHbiXnpooroKOB, no~poeHHaB 
no M6!0~ a~OMHOrO ny~~a. 

Pmc. 2. Cxeua llHCOOitiSTopa. 
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Peo. 4. lloneMtWoe oeqo~me meC'l'BIIOJIIOCHoro ( 'l.) JrJ 'IB!!blpUIIOJII)()
HOro- ( S") paaJtOJDJ'teJIWIHX uarmtTOB 111 KOmPBI'yp&J4Hft cxno
BI:iX .ll:liBBA Jaaran'taoro nos. 
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Puc. 5. CxeMa O'ti14CTKJI r;l38 B UO)la'llr! BOltOPO~a B ].tHCCOI\HSTOp. 
I - »'fOCOIV48TOp t 2- C!t61UIRHHblit nopmcTLtti tPBJIDTp, 3 - Otb;
eM C OQUl6HHblY BOJlOPOJJ;OII llPH .It8BJ18HHM HCCKOJIDKO ~op, 
4 - 118X8HHll8CKIU M8HOB8KYJW46!phl, 5 - Pa.ztJI8IUIOBBLII ue
HOM6TP BP-3 t- 6 - mronqa'fbtH Beli!BJID, 7 - aanopBble B6H'IH
nm, 8 - 6aJinoa I aft, 9 - llO»ymKa c aK!wBmpoBaHHw 
yrna.u _, IO - 6aiinoH sa 5 x npm J.(&BJieHillB aecKOJI])KO aTMOO-
wep, J.l - IXJ]:tYR!Op. 

1420 

Pac. 6. CxauaTnecKH£1 paapes son<Sw .uccolUI&!opa. 
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Puc. 7. llpmHI.tBIIHSJibHaa cx:aua tmToreuapaTopa ;~UJCCOJ.UfSTopa. 

Pmc. a. OcEUJnaorpaxua cnenpa napumoeaJI:&ma: J.t&B.neuit, no.n~eu
uoro HS uacc-cneKTpoMeTpe MCX-3. IlepBblfl .naa nHKa H .,s 
H2 , .naBblti nmK- H1 , npSBblil nPIK- H2 • 

' ) 
;' 
I r 



Pac • 9. me :& ITOi'OK noltHpmaO» 8-u ...... 
rasa B ltHCCO:t.U!8T'Ope •. 

Pma.IO. BTorpa~ aTo aoro nyqxa H 
no cuoro ara Ta •. m.aoro mec m 
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Puc.II. 3aaqeaue 8MDBH!y~H HHKOB B CDaKTpe nap~&nLHNX ~aaneHBI: 
(I) - mm H2 6e3 paaPBJta, !2) - DHK HJ, c paapa;t(ou, 
(3) - nMK H 1 c paapa~ou, ( 4) - OTenea:& J(HCCOIUJ81UJJJ; 
npm pa3HUX 1(8BReiMftX rasa B J(HCCO~BSTOpe BO~opo~a. 
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