
h- lJo.?; ' . 
OB'bE.OHHEHHblti 

HHCTHTYT 
~.OEPHbJX 

HCCnE_D.OBAHHtf 

.0y6aa 
~ 

Pl5 - 3964 

IO.r .ByAmnos, n.~.EpMoJios, s .r .3Huos, 

A.,lJ,.KoHHH, A.H.MyxHH, K.O.OrauecHH 

i 
I 
• 

H3MEPEID1E CKOPOC'll1 OBP A30BAID1H 

PP#'-MOJIEKYJIY B rA300BPA3HOM BO,lJ,OPO,lJ,E 

I • -~ 1968 



·~ 

PIS - 3964 

IO.r.By,n.Hlllos, n.cf1.EpMoJios, a.r.3Htos, 

A.,l(.KoHHH, AJ1.MyxHH, K.O.OraHecHH 

l13MEPEID1E CKOPOC'rn OBPA30Bilffi1H 

PP#L-MOJIEKYJibl B rA300BPA3HOM BC,l(OPO,l(E 

. I 



B:BEJ[EIUIE 

Cpe~B HaH6o~ee xapaxrepRHX :ue3oxonexy~gpH~x npoueccoB, 

BH3HBaeuux OCTaHOBBBmKMBCR OTpHuare~DHHMH MDOHBMH B BO~opo~e, 

HBH88TCH npouecc 06pa30B8HHR K830KO~exyxfii. 0CHOBHOI HHTepec 

R 06p8.30BaHBil fP~ - KO~eRyJIH CB83aH C Tell 06CTOHTeJIDCTBOllt 

'1'1'0 BepOHTHOCTD · cj)yH,laK8HTaJIDHOI peaKUliB Jl,lt8pHCrO 3axBaTa 111)0-

HOB npoTOHaKH 

(I) 

C~8CTB8HHO 3aBHCBT OT TOro, npOHCXO~HT JIH 3axiaT H3 COCTOHHHH 

CBo6o,JtHoro p)l -aro~~a BJIH f'}'J -xoHexyHH. 

ITpouecc o6p8.30BaHHR PPJ4 -xoHexyJI npoHClO~Hr npH croHKHO

BeHHRX f}l -aTOMa C MOHeRyHaKH /aTOMaMH/ BO~cpo~a B pe3yJIDTare 

sHexrpHqecxoro ~HnOJIDHoro nepexo~ c nepe~aqeR sHeprHH CBH3H 

M830MOHeRyHH (250 3B) BHemHeMy 3JieKTpOHy: 

• 
ITpOBe~eHRHe R HaCTOHDt8Ky Bpe:UeHH onHTH Ori:OCJITCH K onpe~e-

JIBHHII CKOpOCTH 06p8.30BaHM ff}l -MOJ(eRyJIH HJIJ[ Henocpe~CTBeHHO 
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B ZJXEOM B0,1tOp0,1tE, alB rpedyot ~- BBTepnpet~ HCDOJI~30B8BBR 

XSBRKX, DOJJY118RRiiX B OIIHTB:X: C ZB,UD BO,ltOpO,li;OM.lf) 

B padote/2, .3/ M8TO,ll; onpe,lt8Jl8BU 1\ PPJ" 6JIJI OCBOB8B B8 

HSMepeBHH citopocn nepexo.lt8 JmOR8 ot PJ4. -atoKa It JteftepJII) ( Aa) 
B rase MaJioR MO'l&ocu, rxe odpaaoBaBHeM pp~ -Mo.leityJIH Mono 

6IIJIO npeae6p811l>e TOr,1t8 3B8Q8BH8 1\ PPJ" MODO ODp8.1t8JiiU B3 COOT-

BOIB8RU Ae./( Ao ~ ArPJ) ( .A.-citOpocu pacll8,1t8 cBodo,~;-
Horo MDOB8), IIO!YQ8HHOrO H3 H3M8p8BHH BHX0,11;8 p88ItQBI It8T8XH38 

B pJjt -MOJieityJie • . 

B pa6ote ROJIYlWHICitOI rpyrrm/
4/ ,ltJIR 0Dp8.1te.t8BU /\ J"f) 

HCDOJI!o30B8JICH M8T0,1t COBM8CTBOrO H3Kep8BHR Bp8M8BBOrO pacnpe~e

J18BU r81018-KB8BTOB OT p98ItUHK It8T8JIJ'l38 B pJJ -MOJ18KJJ18 H 

86COnDTHOro BHXO.lta 3TOI peaitUHH B 38BHCBMOCTH OT ItOHU8HT~H 

,1t8ltepHR B ZB,UOM B0,1t0p0,1t9• 

068 ynOKH~yTHX BHm8 M9TO,Jt8 SBJimDTCH XO. H8ItOTOpOI C~8II8BB 

ItOCB8BHHMH, DOCKOII~Ity onpe,D;8J18BHH9 C HX IIOMO~ldl /\pf}C 38BHCRT 

Ot ,D;pyrHX M930MOII8ItyJIRpHHX ItOBCt8BTo 

B DpBBUH03 60JII8 IIpRMOI MeTO,lt onpe,11;8JI8HHR CitOpOCTB Odpa-

30B8HIIJI pp} -KJJieityJilil dan npe,Jtnozea O.JtHBM H3 H8C • npoe

HHJICII B pa6ote rp )'IIIIH UEPH'8/5/. 3Tor uero,11; onBCHB8etca B cne,~~;y
ll~eM paa,~~;ene p860rH. 

Bee BM8:1)1QH8CH It R8CT0-8MJ Bp8M8HH p83J.IU8tH CB8,1t8Rii 

B ta6JIHey I. 

JEo)B R8CtOJDI(el p8d,>te CitOpOCU 06p830B8BHR M830MOJI8ItJJI B ZJWtOM 
BO,D;OpO,D;e (~H n.lOtHOCTB j •0,070 rtcM '1) Od03R81188TCJI 1\ f'fJ} , 
8 B rase - APP)' . 
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PAJ;OU 
3KCIIEPHDHT TEOPHH 

/'J/ /4/ /5/ /6/ 171 
1\ppr. 

(Io6cex-1) I,5+o,6 I,B9+o,20 2,6s+o,Is I,5 3,7 
p -o,oror;cJI 

B B&C!OQel paCSore n:uepoac11 c:atopocn oOpasOBa&IIS f'fJ -
M0~8ZJ~K B rasooOpasBO:U BO~opo~e DpB ~~eBIK BO~OpO~ OEO~O 

60 ar•• 
K.a.E BIWIO n radDQII I, M8z.Q' ucoep~~:ueatlUIII, srmoJJBeH

~BKI c xopo•el roquocr:IID (PaOora / 4 • 5/)~ B:ueercs pacxoxxea•e, 

~~~88 38 Dp8l818K1 rpex C!&H~p!BUX O!~OH8BBI. ~01 B3 

DpBqJB aroro :uor~o Oa, HaDpBKep, as~sti~ca ro ojcroare~orso, 

qro B DOC!8JIOBlt8 paOO!K / 5/, r~e BCD0~30B~OOII p&O!BOp8HB8 . 

JI80B8 B I:B,UO:U BO~Opo~e, B8p8BHO:UepBOCr:& pacnpe,IJ;8~8HWI H80H8 

DO O~U:uy MHB8HB :uor~a DpHBO~Brll lt 38BBm8HHD p33Y~LT&ta. 

Brase oo~oOaas aepaseo:uep&ocri~ o:ueox HCXJDqaer~a;• aro ~e~aer 

.ODBT Oo~ee qxcrBK. 

lis oOpaaoBa&BS aexoropux MDOHHKX :uo~exy~ urpamr c,_ecr-

. BtBBYJI pon aRepr•• :ueaoaro:uos. Tax, aanpoep, <:eqe&He oopaao

B&HU rl"J -:uoJiexy~ B rase npH yc~OBIUIXJ O~H3KJU It aop~LHKK, 
opBKepao aa -uopJI,llOK opesJ.1111ae1: aro ceqeue B I:BJtl:oorll f../ !llp11 oOpaao

BaBD f'P}f -MO.IeltJ~ IIO~OOBOrO 34xfleltT8 Be ){O.U:RC B'8C1D){8rioCR 

BB .. J oroyrcrsaa s'arol cxcre:ue aoaO~KRHX ypcaael c ~ol 

eaepnel OBS3B 0 DOJIBBII KOJieBTOK K-I, B itoropo:u PPJ -IIO~eity~a. 
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nepBOBa'laJI:&RO o<S}asyetcR. :}To ynepz;~te&ue BBTepec&o nponp:au.., 

H D0970My B3M8p8BHR B rase C~8C7B8RRB TaKZ8 AIR DOBBMaRK& K8-

X8.BK31fa o<Spa30B8JIHR /f'P}4 -IIOJieKyJI. 

~o11e Toro, aJtitypaTHOe onpe,JteJieRHe 1~ &eo<Sxo,Jt&o AIR 

BHTepnpeTB.UHH omJTOB no BCCJI6,1tOB8.BHD p8aJUlHH (l) B raS000pa3BOII 

BO,Jtopo,Jte. 

IIE!Oll HSIEPEIDUI 

OctaBOBKa otpHil8TBJJ:&HO sapaeRHoro DOHa B HSoton:aqecxz 

'IHCtOII BO,Jtopo,Jte oonpoBOZ,JtaetcR o<SpasoBaHHeM Helt'rpaJI:&Horo Pf -
atow. CTouuoBeJ!HR~ p)'l -atoua c IIOJJeB:y.DaiiH BO,Jtopo,Jta npBBO.liT 

B: o<SpasOB8.BHD (ppf)'t -IIOJleKyJIRpHOro BORa, KOTOpd B BO,ltOpO,lt

HOJI cpe,lte KOK8T liBCTpO o<Spa30BaT:& <Son:&myxl H8ltpaJI:&Ryxl 11830-

KOJleKyJiy. Jl00aBJIHHB8 B BO,ItOpO,It H860.D:&moro ltOJIH118CTBa ,ltpyr'Oro 

rasa c sapuo11 J.: ~ 2 BBSBBaet nepeXBaT DOHa OT P.J -atoMa 

Ra atow np1018cH, B TO BpelUI Italt ot sapaeuuoro Kesollonexynsp

uoro HOBa HJIH 118~10IIOJI8B:YJIB TaltOro nepexBata H8 npOIICXO,ItHT/2/ • 

TaltHII o<Spaso•, B H30Tonuqecx:e: 'IHCTOII BO,Jtopo,Jte c He<SoJI:&moR 

npHIIeC:&m TR:K8JIOro rasa o<S~as CKOpOCTL HC1183HOB8BHR f~ - CHCTe

W A onpe,JteJuletl:n npoiteccaiiH o<SpasoBaBHR uesolloJiexynu H nepe

xBaTa MllOHa 1t aT<'WM npHUecH Ai.f. , a taza:e pacna,Jtoll MllOHa 

A= .1. .. -~- A.rrJ' + Al.fl (3J 

<rop.w~poBaHI:e l)l - aroua conpoBouaercn uesopeHrreHoBc

KHM H3Hy~eHHeM, lBT8HCHBHOCTL KOTOporo B ~DOOI MOM8HT BpeM~HH 

6 



Onpe~e~&etC& B8pO&THOCTiD c,.eCTBOB8RBS B 3TOT 'OK8HT Bp8MBHB 

p)'-. arowa. CJie,JtoBateJIJ.Ho, aHalleBBe A MOZHO oape,JteJIHn, 

perHCfpapys Bp8KBHHym 3aBBCHKOCTJ. xapaxtep&oro .~S ;cj4 - aTOKa 

Keaopestre&OBCEoro HS~yqeHHS. 

:Bzopym seHaBectKYD xoHctaHTy oiiHTa A~ -Jierzo onpe,Jte

JIHT~», 3Ba& CEOpOCTJ. Dor•o•eHH& KDOHa S,ltpOM ~ H CKOpOCTJ. pac

IIa,Jta KDOBa B CBS3aHHOK CoCTO&BJU( Ba OCBOBBOJI opjoe 'J:.} -atoKa. 

3KCII8pHK8HTaJIJ.HO HyzHO Onp8,1t8JIHTJ. B8p0STHOCTJ. n~pexBata KDOHa 

aTOKOK IIpOdHOrO rasa 

' 
(4) 

,ltJIS qero BeOdxO,JtHKO cpaBHHTJ. BOpMHpOBaHHHe Ba q~CJIO OCTaHOBOK 

KDOHOB KOJIHqecna 3Jl8EtpOBOB OT ~ _.,. e. + Y ~ \) - pacii8,1ta, 

3aperHCTpHpOBaHHH8 B OIIHT8X C qHCTHM BO,ltOpO,ltOM (r,Jte DpaKTH

qeCKH Bee KDOBH paCII8,1t811TCS.) D CO CMeCLD BO,ltOpOI.{a C llp06HHM 

rue~ raaoK. 

B s,Jtpax c donmo 1. JBJOHH npaxrHqecxK rronHocnD nor

JIODtaD:rcs .1r1 noatOKY B xaqecrse npodHoro rasa, Ka!t dy,D;et BHJtHO 

HHEe H3 ~PKYJIH (6), zenatenLHO 6paTJ. semectno c 6on~»mHM aaps,D;OK. 

KPOKe roro, B aruM cJiyqae Ret Heodxo,D;HKOCTH TmareJILHO pas,JteJist~» 

K830p8BtreB H raKMa - KBaHTH, B03HHKaDmHe npH nornomeHKH MDOHa 

T0:8JIHK S,D;pOM1 TeKe CKOpOCTL KcqeaHOBeHHS ~~ -~TOKa Brase 

npH llpOBe,JteHHH OIIHra KOZHO C,D;eJiaTL 3HaqKTeJILHO MeHLme CKOpOCTH 

norJiomeHHs MDOHa tszensu s,JJ;pou. IToaTOMy B xaqecrne npo6Horo 

rasa Y.Jt06Ho•sast~» xceHoH. 

ITplUIOI IIOCa,ltKOit llllOHOB Ha aTOW npodHoro rasa K03:HO npe

Hedpellb, r.x. ero 'xoHQeBtpaQHH n ycnuBHSX onHra qpeanyqattRo KaJIH 
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Onp8~8JIII8TC$1 B8p0ftHOCUII CYIIl8CTBOB8.1111$1 B aTOT II 011811T Bp8118HH 

p~- .aro~~a. Cne~osaren~ao, aaaqeaHe ~ 11ozao onpe~eJJHT~, 
perxcrpapy11 spell8HHYJI aasxcmrocn xapaxrepaoro )IJIR i.jf - atoKa 

11830p8HTr8HOBCKOrO B3JiyqeHBII. 

Bropym aell3sectuym xoacrMry omrra Alr -neuo onpe~e-
JJHT~, 3HaR CKOpOCT~ DOrJI0.8HHII MDOBa ~011 ~ H CKOpOCT~ pac-

118Jt8, MDOBa B CBJl3aHHOM cocroaBHK aa ocaosaolf ope ate 'J:.j -at ow. 

3KCD8pBK8HTai~BO ByzBO Ollp8~8JIHT~ B8p08THOCT~ IIEpexsara UIIOBa 

aroMoll npo6aoro raaa 

(4) 
J 

~JUI qero H806xO~HMO CpaBHHU BOpMHpOBaHHY8 Ba qJICJIO OCTaHOBOK 

UIIOBOB KOJIHqeCTBa 3JI8KtpOHOB OT J ~ e. + Y + ~ - pacn8,1ta, 

3aperHCTpHpOBaHHH8 B OIIHT8X C qHCTHM BO~OpO~OII (r~e llpaKTH

qecu BCe MDOHY paCD8,1t81>TCSl) D CO CII8C~II BO~Opo;;a C llp06HHM 

rueJIYII raao11. 

B Jl~8X C 60Jil>MHJl 1.. UIIOHY llpaKTHqecxa I!OJIHOCTDil nor

JIO~TCJI .14 noa:roKy B .mqecrse npo6aoro raaa, Kal: 6y~er B~Ho 

aae H3 cpop:u:yJIY (6), xenaren~ao 6pan Bel!lecno c: 6oJIJ>mlW aapa~oK. 

Kpo11e roro, B a:ru:u: cJiyqae aet aeo6xo~oocn: TDta::eJIJ>Ho pas~eJIHTD 

11830p8HtreH H ra.awa. - lCB8.HTY, B03HHKai)JIIH8 npH· IIOrJIOJ116HHH lmOHa 

TU8JIHII ~pOll, TeEe CKOpOCTD HCqe3HOB8HHJl eH -<LTOIIa B rase 

llpH IIpOBe~eHBH OOHTa IIOZHO C~eJiaTJ> 3HaqHTeJIJ>HO 118HLme CKOpOCTH 

norJIOJIIeHHJI :unoaa rmteJIYM a,B;poK. IIoa:ro:u:y B xaqet:TBe npoClaoro 

raaa y~o6ao•saan Kceaoa. 

IIpoolt noca,~Utolt UIIOHOB aa arow npoClaoro J'asa KOZHO npe

ae6peq}>, r.K. ero xoa~ea:rpa~HH B ycJiuBHJIX onYTa qpeaByqattno :u:aJIY 
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(1Ip11 KOBJt8RTPaJUIK npOCSROrO rasa - !U-
5 

np111101 38XBaT MllOROB 

cocrasuer <. ro-3 or 1111CJI8. ocruoBult s Boxopo,D;/
81). 

• 

EcJIH oCSuaHa11HTL qepea n
8
/Hf H ne!H2+ Xe/ KOPJIHPOB8.H

uae Ua 1111CRO OCT~OBOlt KORH11eCTBa a•eKrpOKOB 1 'aaperHCTpHpOB8.H

RHe B O,li;RHX K rec ze YCROBWIX B Olii:rlSX C QHCTHII BO,li;OpO,D;Oll H B 

• 
ClleCH BO,li;OpO,ll;a C npo6RHU raao11, COOTBeTCTB8RK0 1 TO OTROme&He 

BHXO,li;OB 3JilltTpOH :>B paBKO 

ci : ~~ (lla.1'i.) 
It ~ ( ua.) 

·~I 1-c(, 
'(V~ = 

1-.ft 

(5) 

3,Jtec:& } 

l:~. -aroe. 

• sepoaruocu .J' -+-e. pacii8,1ta c K-op6HTH 

H3 (3) t ( 4) H (5) CJle,D;yer t QTO 

HJIH 

).ff'Ji =..t (f- wt)t}- Ao 

R. " _l_rrJI . .. .L (~) - 1. 
fr)' ~o Ao I -jl 

(6) 

rrocJI~u~e sapazeuHe nolt83HBaer, qro npe,D;noqrHreJI~uee 

Hiler:& BeJIH11HHY ~ llaJIOI. 

ffilCTAHOBKA OIIHTA H 3KC!IEPHMEHT~ 
AIIIIAPATYPA 

I. Cxeua. onma. 

CxeMa artcm·pKWeHTa npHBe,D;eua ua pHc.I. IIyqoK orpHrtarem:.

HHX MllOHOB np0XO);.I4JI qepea Cr(HHTHJIJISIJVIOHHH8 cqerqHitH I H 2 H 

pacnOJIOXeHHHI UeJ~,HKYH fiOJlH3THJleHOBHH ~HJlltTp. 3aue~eHHHe 

KDOUH nona,D;anH B O~ell IIHmeR~g/t r,D;e OHH OltOHqaTeJILHO TOpU03H

JlHCL amDUHBH8BHY ~LTpOK H OCTaHaB~RBaRBCL B rase IIHmeHH. 
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Bll,lteJieHBe ocra&oBOK lmOHOB B padoqew odor,ewe MHIIlilHH, orpauuqeu

ROM IIJI8CTBq&OKJDO! OitBBTHJ!JUITOpaJm 3 H 4, IIpOH3B,l,ltHJIOOL oqet1lH-

18YB 3 B 4. 0UKRTHJIJIST0p 3 ~JIB JM8RLmeHHS B HeM OOTaHOBOK MDO

HOB B&nOJIB8B B B~e TORKOrO ~HOKa TO~HHOI 0,25 KU H HMeer 

~BBMerp 95 MM. OitBBtBAKarop 4 npe~otaBJiaer codoi ctaKaH ~HaMer

poll IOO KU B JtJIBBOI !50 KU o ro.-BHul C:I:t1Kvx • 5 IOl. 

PuurreROBOKHe H rA~KBaHtH perHorpxpoBaauoL oqerqHKOM 

5 B xpucraJIJie NQ.] (T.t) • .UHawerp H Buoora xpHctaJIJia paBHH 

!27 MKe3JI8KtpOBH OT paon~a MDOHOB B raae Bll,lt8JIRJIHOL oqerqHKaMH 

4 H 5. 

IHIIeRJ. H ~erexrop No. J duJIH oxpyzeuu co Boex oropou 

CBBRitOBOI 3811UITOI TOJDQBBOI 20 OMe 

2. 3nexrpouuaa annaparypa • 

B!ox-oxeKa anexrpouuol annaparypu npe~oraBneua ua puc.2. 

B KaqeotBe MOHHTOpHOrO HODOJIJ.30B8JIOS cqer OOBDe~eHHI OHrRaJIOB 

0:1: oqetqaKOB 1,2 H 3. VOTaHOBKH MDOHOB B raae JerHOtpHpOBaJIHCL 

OX8KOI OOBD~8RHI 02 /1,2,3,4/. CHrHaJIH OCTaF.OBKH MDOHOB OT 

oxeMH o2 3anyoKaJIH Bp~weuHue Bopora ~HTeJILHOCTLD IU MKoex 

/o~oBHOparop o1;. B reqeHHe aroro npouexyrxa Ipeueuu peruorpupo

BaJIHCL KBaHTH KD-peHtreHOBOKOrO H Jr-H3JiyqefHH U~ 38XB8T8 
' 

lmOHOB K06HOHOM, 8 TaKZe 3JI6KTpOHH OT pacna,Jta liC'J:aHUBHBmHXCH B 

IIHIII6HH lmOHOBe Bp.BiltJBBHtl CD6KTpH MD-peHTr6HOBCI:HX KBaHTUB H 

aJieKTpOHOB ORIDI8JIHOL 0 nOMOUlLil BpeMH -awiJIZTy~JWru npeodpaao

B8TeJisfiO/: B K81l60TB6 Om'HaJia 11 CT8pT" HCUOJilt30BaJICH HllllYJILO 

oora&uBK.Itl ~moRa, B xaqeoTBe CHrHaJia "oron" - mmyJILO co onexr-
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poKetpa N t.t] , npome~l qepes cacteKJ ot6opa. 

Pa3~uneaxu cod&ral, saperactpJJPOBaBBHX cqetqHKOK 5 

/3B8K'lpOHH BnB pe~tr8HOSCKH8 KSaHta/1 npOH3SO~~OC~ C DOK~~D 

8JI[l]IJI'ly~ax ,ucxpiiiiiUiatupos. Tax,~BCJtpiDDIIlarup Jlu 41UCJJPOS8JI 

HHIBKI nopor KD-peHTreBOSCKOrO BSByqeHKR /21 5 Iss/, & ~KCJpMKB

Harop lls - sepnalt nopor /5 llss/. ,llHcKpiDDOiarop Jl.r /nopor o, 5 

Mas/ 3~aS8JI SO SCBX· cnyqaRX speKR npHXO~ KUnyn~COS CO cqet
qmca No.: J . 

llpR peractp3.IVDf speKeaaoro cnexrpa a-pearreaoscxoro 

asnyqaHKS sso~anuJ~ orpaaxqeaae, rpe6osasBee orcyrcrsKR npo

Jiata»lllBX sapaeH& ;u qacra:q qepes cqenu 4 s reqeaHe see I ~·

nnuocr• llp8K8HH OCt SOpOT • 3%0 OCYDl8C'lBBUUC~ C DOUulll~D u~u
SK6paropa u2, xor>pHI. cpa6axHBaer npa &8JIB1BK BKDynca ot cqet

qHKa 4 B dJIODpye·~ SH8111H88 ynpaBJI8H.IlU aH8Jl.ll3a:tOpa. 

UKrH8JI c s:«u~a sp~UR-aunn.ry~uru npaoopasosa~~n• s~ep

ZaH u~HvCK~eJI~&u •:KrH8Jia OCTaHOSKB KDOHa Ha speua ~H'l8JI~HOCXK 

sopot, t.e. aa 10 ucex • .Kpoue roro, sanas~aaae aroro caraana 

OTHOCHren&O OCT~IOSKH KDOHa raxze KOKer ~OXO~H'l~ ~0 10 UKC8Ke 

nos'IOKJ KHHIDiaJl~HIUI ~Hrenaocu BKDYJI~ca o2 ~oJIDa d&r~ 20 ucex, 

qtodu, &anpoep, aJielC'.rpoa or pacnasmerocs cpasy ze noc.11e ocra

&OsKH UDORa KOr SJ~qHT~ ~BOBKI rauua-KBasr, DORSBBRHICB s 

KO&:qe BRrepBa.lla sopor • Pe8JI~HO ~JI'l8UROCU BKDynca O~OSHdpa

ropa 02 SHdpa&a piBBOI 25 MKCeR. 

JIBRHH sa,JtepJ:RH :s 2 ucex nocne cxeK c4 a c5 c~:saraD 

Haqano orcqera co(i&ral no :speueH&ol IIIR8Jie H nos:so.llBJIH onpe~e

JIHU ypo:se&~ ~BOliOrO enyqe&Ha, onpe~eueUHI sarpysxol cqetuxa 

5. 3rH JIBRHB 38Jt8J~D co:suecr&o c .llBRHJUOI sa..epzKH sa 8 ucex 

DOCJie T-A~ltORSeprc•pa H nepe,lt cxeuauH Cg H 010 odecneqHBaJIB CYK-
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Mapuoe BpeMH B~epxxH.paBHOe IO MKcex, B reqeu~e xoroporo 

onpe~e~fi~OCL OTCyTCTBHe noMex npH perHCTpaqHH ~E-peHTreHOBC

KHX iBaHTOB. 

ITpH ~ereKTHpOBaHHH a~BKTpOHOB rpee!OBaJI<,cL HaJIHQHe 

COBn~eHHft no BpeMeHH HMITYHLCOB OT CQ9TQHKO& 4 H 5, a TaKXe 

B~eneHHe aHeprHH B ItpHcraxne No. J CBNll!e 5 M:1B. HDHHft nopor 

perHCTJB IUIH 3H9ltTpOHOB no 3HeprHH B cqetqHite ~i 3~aBaJICfi no-

3TOuy TaKEe ~HCKpKMHHaTOpOM nB /~HCKpHMHHaTOpOlf BepxHero nopo

ra .JVIH MD-peutreua/. 4il!3HqecitHA nopor pencrpwtHH aneittpouoB 

C!WI 3HaQHteJILHO BY~Ie H uaxo~HJICH ua ypoBHe oxo;IO I5 MaB, t .x. 

3H6KTpOHH llpOXO~HHH eme CtaHLHyD CteHKY MHW6HH TOHmHHOft OKOHO 

7 r/c11.2• 

B cJiyqae perHctpaUHH anextpoHa /HaJIHqHe CHrHaJia ot cxe

w coBn~eHHA c7 I C!JIOKHpOBKa ynpaBJieHHH aHaJIH:!atopoM npe~oT

BpamaJiacL C nOKOmLD cxeMH COBnaAeHHft C3• 

BpeMeHHHe cneKTpH 3JieKTpOHOB H MD-peHTretOBCKHX KBaHTOB 

B Kaz,II;OM CeaHCe H311.epeHHit 3aDBCHB8JIKCL napanne iLHO B ,ll;Be. rpynnii 

nawHTH aHaJIH3atopa. Houep rpynnH rrausTH onpe~e~HJICH BHeWHHM 

ynpaBHeHHeK, a HMeHHO: npH perHCTpauHH 3HeKTpOIOB C BHXO~a cxe

li.H c9 ectL CHrHax, a c BHXO~a c10 cHruana uer; npH perHcrpauHH 

MD-peHTreHOBCKHX H rauua KBaHTOB ecTL CHrHaJIH )~HOBpeMeHHO C 

BHXO~a cxeM Cg H 010• 

KaJIHC!pOBKa BpeMeHHOit mKaJIH npOBO~HJiaCL C DOMOmLD KBap

ueBoro reueparopa/III. 

II 



3. Bo,JJ;opo,Jt • 

B omaax HCllOJih30BaJICJI BO,JtOpO,JJ;, cne~:&HO 0'1HIIl8HHWI OT 

,~tel'repBJI. Ilpoec:& ,JJ;el'repu chua :ueu:&me I0-6 aTOIIRKI ,JJ;OJiel, Tax 

'ITO nepeXO,ItO:U JIIIOJIOB K ,JteltepBI) H BCe:uH ll0CJI8~l'J)JJUUIH fipOit8CC8.1Ul 

c yqacue:u olJ -utoMa :uozao 6HJie npeae6pe1G III. 
;ltltJI ouctu so,1topo,1ta or npH:uecH .Qyrn a.11e:uearos /C, N2, 

0~ BO,ItOpO,It nepe,Jt 3aDOXR8HK8:U :uHm8HH nponyCKaJICJI qepe3 CHCTe:uy 

.IOBYJ118Kt OCROBBJDOI H3 KO!OpKI 6JiJIH liOBymKa C aK!HBHpOBaHHHII yr

.le:u, OXJI8Z,Jtaeii8Jl mutED asoto:u, H JIOBymKa c nanJia.,JuteBHK 4JHJ~u

pox. O,JtBaxo, BB~~.~t:r toro, qto B o6o:&exe :uHmeHH pacnoJIOJ:eHH opra

RK'lecxxe CitBR!HJIJIJI!OpH H DJI8ltCHrJiaCOBH8 CB8TOBO,JI;Ht llpH ,JJ;JIH!8Jllo

BKI 9KCll03HitiiJIX ll)IB JtOIIRaTROSI !8Kll8patype KOr JIO npOHCXO,JtBTio 3ar

pJI3H8RRe B0,1t0p0,1ta B~8JIJID~HKHCJI B3 RBX Be.eC!BaKH. BYJIO Hai,JJ;eHO, 

qTQ r830B~8Jl8RB8 C~8CTB8RHO CHBZa8!CJI npH OX~8HRB MB18HH 

,Jt8 teiOlepa!ypH IIJIJIYC !O ... KHBYC 20°0. AHa.IIH3 BO,li;Opo,Jta, npe,JJ;Ba

pnenRO OqHIIl8RROI'O H BH,It8JIEaHROrO npH 3THX yCJIOBHJIX B KHIIJ8HH 

B reqeaae O,JtBHX c:~ox.( npo,1tOJIZHteJI:&HOCT:& axcnepHKe&Ta c B0,1to

po,JJ;oK) llOK83aJit q~:O CyKim npH:uecel B BO,li;OpO,JJ;e 6JiJia Jl8R:&me !0-6aT 

,JtOJiel. Il09TO:uy B pa6oqHX yCJIOBHJIX KHm8Hio llOCTOJIRHO OXJ18Z,JJ;aJiaCio 

nyteK ItKPltYJIJIItRH ::JI8.,1toareuta no rpy6ItaU, npHIIaJIBHHY K xopnycy 

1111118RB. B mt~ect;te xJ18.,11;oareara xcnonsosancJI 6easo, npe,JtsapH

te.J:&Ho OXJ18Z,JtaBIIIBltCJI B T8DJI006KeHHBJte CK8Cioll !B8p,1tOI yrJieltiiCJIO!H 

c aTUOBHK cnHptoa. IlPJI ar.ox cpe,JJ;BJIJI reKnepatypa rasa B o6o:&exe 

U..8RB 6Hlla IIOC!O.mH~I H COCTaBJIJIJla KHByC 50°0. 

Ilepe,JJ; 3aDO.IH8BH8Jl KHm8Rio DpO,JtODH!8JIIoH08 BpeKJI O'IK.aJiaC:& 

oriraso•1IJl• BaKYYJIIJ ro-3
101 Ha • 

12 



llpBKeo~ npoduoro raaa - xoeuoua -s~asanao~ E. aKonepBMeR

rax OJJ8,JtYI)IIUUI Odp83011. llpe,ltBapHTeJJ:&RO nO.JU'OtOBJJ8EH8JI 01180:& BO

,ItOpO,Ita 0 K08ROROII /KORit8RrpaQHa K08RORa B StOlt (1lt80H OOOtaBJULlla 

,.., 01 Dc/, 00,1t8pz8.1laO~ B OOOJ,Jt8 1 ,lt8BJJ8RB8 B KOtOJ,OII IIp8BHilaJJO 

padoqee ~BJJ8RK8 B 11Hm8RH. 3at811 nO,JtrOtOBJJ8RR8JI 01180:& BBO~

JJaO:& B JUIIII8R:& 1 taK qro ,Jt8BJJ8RBe B R81 nOBHIIl8JI(o0:& IIpH118pRO Ha 

O.JtHY atiiOO~py. llOOKOJJ:&Ky ,ltOd~8RHe IIpBII80B B 1008R:& B Od.ee 

,lt8BJJ8RBe raaa B R81l KORtpO.IIBpOBaJJOO:& tOJIDKO no O,ltROKy odpas

D;OBOJIY llaROIIetpy Uaooa 01 35, JOtaROBJJ8BROKy Ba HHIII8BB, tO 

OKOBQateJJ~B8JI KOBit8Btpan;B& K08RORa duna B3B80tRa JIBm~ npHd.II.SH

t8.UHOo 

OmiT BHIIOJJRSJJO& Ba OBRXPOitHKJJOtpOBe Jladopa::opHH $1,1tepRHX . 

npodne11 ORHH. HonoJI:&sosanoa qaorHst MDOBRHI nyqo:c o BYnyJJ:&OOII 

oROno !.30 J.{sB/o, nonyqaellldt o no11~o 11830BHoro rpaxra. Cpe,Jt

na oKopoon oqera peraorpapye11oro cxe11o1t ooBn8Jt·3Hd c1 noroKa 

lmOBOB OOOtaBJiaJla /sa Bpeo 3KOnepBK8Bta/ IIpHIIep '10 850 B 08K. 

ORono IO npo~teuros or sroro qaona oorauaBJJHBanoo~ B raae KHmeua 

H B o~t~urznnarope oqetQBKa 3, npHqeJI oooruomeuHe oorauosox liDO

HOB B rase H OitBRtHJJnarope dWlo npHKepuo 2: I. . 

ITpBKeueHHe paapadorauuoro B JiadoparopHH ~epuux ·npodJteK 

Keto,Jta paOt&ZKH nyq:Ka/!2/ ,ltaJJO B03110KHOOt~ padotaT~ C UYQKON 

YDOROB, He HII8D.BII BHOOKOQaOTOTHOI crpyxTypyi!J/ CO CKBazBOCT:&D 

OKOJlO 25 npo~eHTOB. 



E&lo. c~eneBo ~Be cepza onaroB /o~osBaqeB& ~ee qepes 

A II ])/ npll O~eROBDJI ~8.BJI8BU BO,II;OpO,Ita B IIDJII8BB1 BO O'lJIHqaB• 

mHecs ROH~eH!pa~Bel xceHoaa npzuepuo B ~Ba p83a, 9 ~ex.m xout

pOJIB qHCtOtH 3BCnepBM8BT8JI~BHX yCJIOBHie laBJI8HHB BO~OpO~a H 

KOH~8BTp~HH npMM8CH RC8BOBa npHBO~tCB B ta6JI~e 21 

~ag cepHB COCTO&Jla H3 Tpex OUHTOB, KOtOp&e UOSBOJISJIH 

noJiyqHT~ ueo6xo~HU&e ~auH&e ~Jia onpe~eJieHHa cxopoctB o6pasoBa

HHa YD-MoneRyJIH BO~Opo~a. B nepBOM On&%6 (a) B xaqeCTBe MHme

HH HCUOJ1~30B8JIC8 'IHCTHI BO~Opo~, BO BTOpOM (~J - BO~OpO~ C 

~06aBROI KC8HOHa, B Tpet~eM (B) - ra3 OTRa'IHB&ICB ~0 ~pBa-

ITocJie~HHI OUHT CJiy.IHJI ~Jl8 onpe~eJieHHB qHcJia OCTaHOBOK 

:MJ>OHOB B nycTOit MH1118HH, a Trut:le CB83aHHNlC C Hw.o! cpOHOBHx: OTC'Ie

TOB 3JI8XTpOBOB it raMMa-XBaHTOBe 

B Kaz,ItO.U H3 OUHTOB, KaK yze _ynOMHHaJIOC~ paH~me, napaJI

JieJI~HO H3K8p8JIHCb Bp8M8HHa8 3aBHCHMOCT~ Cyuu& YD-peHTreaa H 

raMMa-KBaHTOB, BpeM8HHa8 3aBHCHKOCT~ 3Jl8RTpOBOB, a TaKZe perHCT

pHpOBaJIOC~ 'IHCJIO 3Jl8KTpOHOB OT pacn~a YDOHOB. 
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~:mKA. ;wniHX H PE3YJILTATI1 OIIllrOB 

IIOJlf118RRJi8 Bp8118HH1i8 3aBBCDOC'rB 11BCJla OTC1181'0}1 liD-peat

reBa 14 r8.10fa-ltBILR1'0B ~a ltaz,J;OI C~pD oC:Spa6atJDaJIBCi H83aBBCDOe 

Onpe~eJI8HHI! BKX~ K3JlJ'118HRS 01' nepexaara IIDOHOB 1t ltC8RO

HY npOB3BO~UOCh D)'T811 DOitall8JI:IIROrO Bli1IB1'8BU orcqerOB B ODII-

1'8X •c:s• H •a •, Htt~OBaRBHx &a 'IBCJJO ocraaoBOlt IIDOHOB. IIpm atoll 

yqii1'BB8Jl0Ci paanoe C001'R0118BB8 11HCJia OC1'8BOB01t B rase H OJtpyza

IIIIUU ero CIUIHTHJtJla1'0pax, .US qero npiiBJl81t&IBCio Jta&Hil8 B3 ODBra 

•••• Ha pBCy&IteO: 3 H 4 npeJtcraBJieBY BpeKe&Rs:e cneitrpa aaperBcr

plllpOBa&Horo B3JIJ'tl8RBS OT ICC8BOBa, DOJlyq8RBY8 B cepR.IIX A R De 

Ha aru ze pBcyutax npBBO~nca coonercrB;y-.Be BpeKeBR&e cnexr-· 

PH 40BOBOrO R3JIJ~8HU B3 ODB1'0B •a•~ 

lloJiyqeuaeu: Bpexe&Haa 3aBBCDocr~o B3JlyqeHaa or Itce&oHa 

8HaJIB3BpOBaJiaCI> aare11 ~ero~OII KaHMeHLMHX ~a101 Ha 3BM M-20 

no WOP!.cy'Jia 

N A -it/'f.. . •:: . e "+' r 
~ ~ . 

3,Jl;ec~o {'" -Bpe~u. J:BSHH PJ« -arowa, Ni -qepJio orcqeros B lt8.11Me 
It•!. t 

aaanaaropa np• speKeHB t i , i~ = .Z:::. A ~c:... , a 
t IC:1 

K C.. A 1<:. - HOIIep H BpelleHHaa DlHpHJia lt8BaJia 8BaJIH-

3atopa. PeayJI:~»rara pacqeros ~ca B raC:S.n. 3. 

----~---------------------------------------------~ IIpOB8plta UOltB3aXa ~8HTH'QHOC1'1o CU8lttpOB qoHOBOrO B3Jlftl8BHS 
B ODYT8X •a• K •1• B Dp8Jt8Jl8X CtatHCTB'Q8CKOl TO'f.lBOCTB. 
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0Q8HE8. B03KOJ:HOrO BJIHJIHHSI nepexo,~~;a lmOHa X OX]IyzaDuteMY 

o<n.ew rasa CQHHTWIJISITopy Hs-sa .D;t1(llqlY3HK HeRTpMl>HOl'O PJ« -a:ro

:ua ua lrl3K~pS1eKoe sHa'lleHHe speweHH ZH3HH f J -a:~: ow '[ npoHs

BOJtJoUJac:E. B xpaltHeK npe,D;nOJIOllt8HHH, 'liTO TaXOtf. nepexsa:~ OTCyTCTByeT • 

Jtng 3Toro Tlp11 a.HaJIK3e Ha Bli'IIHCJlHTeJll>HOI J4aii!HHe sa BXJla,It H3.1ly

'118BHJI OT XCeHOHa 6WIH npHBJITY BeJlH'IIHHY, llOJly'lleHHYe HyTeM noxa

BaJil>BOrO BJillHTaHHSI COOTB8TCTBYJllltWi 06pa30K npOHOplm]lOBaHHYX 

OTC'IIeTOB B ODYTBX "6" H "B" • IIOJlyqeHHYe TaXHM CllOCOIIOM 3Ha'lleHHJI 

BpeKeB D3HB PI' -axow B o6eHX cepHa:x onHTOB B npuuJiax cTaTHc

TH'IIecxHX OmH60X He OTJlH'IIMHCl> OT npHBe,D;eHHHX 3Ha'lleHUR B Ta6.1lHQe 

3. 

B ra6.1lHQe 3 ~Tea: 'IIHC.Ila saperHcTpHposaHHHX aJiex:rpoaos 

OT pacna,~~;a OCTaHOBHBmHXCJI B rase KHm8HH MDOHOB B ODJnax C 'IIHCTYM 

BO.D;opo,~~;ou H c npHKec:~>D xceuoaa. B xaqec:rse H.llJIDCTpa:tHH ua pHc.5 

H306pazeHY Bp8KeHHYe cneKTpH 3JieKTpOHOB, DOJiy'lleHHiiil B cepHH A 

B onme c 'IIHCTHM so,~~;opo,~~;oM. Ha pHc. 5a npe,~~;c:rasJieH ·~YKKaPHwt 

3qxfJeKT OT BO,II;OpO,D;a H paCDOJIOE6HHYX BHyTpH KHmeHH C~HHTHJlJI.IlTO

pOB, a Ha pHC. 56~aqxfJeKT TOJIDKO OT BO,II;OpO,D;a /paSHOCU 'IIHCeJI 

OTC'IIeTOB B ODYTax "a" H "B", HOpMHpOBaHHYX Ha KOHH'~OpHitlt C'lleT 

Nr23 ;. 
B CJie.D;YJ)uteM CTOJI6Qe Ta6JIHUY 3 npHBO,II;.IlTC.Il Bi'IIHCJieHHYe 

DO !flopKyJie (6) OT_HOCHTeJil>HHe 3HatleHH.Il CKOpOCTH 06pa 30BaHH.Il f>p)'f-

IIOJieKyJIY {( fP)' B yCJIOBHJIX DpOBe,D;eHH.Il ODYTOBo II~H Bli'IIHCJleHHSIX 

B8pO.IlTHOCTl> pacna,D;a MDOHa, CB.Il3aHHOro B Xef-aTOMe, 6HJia npHH.IlTa 

pasHolt fl -o.os/14/ c oueHeHHOit Heonpe,~~;exeHHocn a ..eO%. 
B 'IIHCJia sxex:rpo~oB sueceHH He6oJI:~>mHe nonpaBKH, o6yc~OBJieHHHe 

orpaHH'IIeHHYK HHTepBaJIOK BpeMeHH perHCTpaUHH, paBHHe 2,5 % ,II;JI.Il 

onmoB "a" HI,?.' ,II;JI.Il pnmos "6". 
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B CTO~d~e 5 tadXH~ ~H 3Haqe&HS R~cp~o,o7), npH-

B8~8HRH8 X O~aKOBHM ycnOBHSK - X nBOTROCTH BO~Op)~ 

.P •0,070 r/CJ1.3, t,e. X D~OTHOCTH :IH,ltlCOrO BO~OpO,rta. KaJt B~O, 
pe3yn:&T8TH odeHJ: cepHI ODHTOB, DpOB8~8RHHit C p83HHMil XOH~8HTpa

~auH npod&oro ra3a, xopomo coBn~am:r. aro roBopHr o :row, q:ro 

B ODHT8X OTCyTCTBymT cepL83HH8 CHCT8KatHqecxHe OmHjXH XaK B 

onpuene&HH BpeKeHH J:H3HB p }i -atowa, tax H B on pe~eneHHH 

B8p08tROCtH nepexBaTa KDOHOB X aTOKaK DpBK8CH XC8B~B8o 

Cpe~nee H3 odeHX cepHI H3Yepe&HI 3Haqe&He cxopoc:ru o6pa-

30Ba&HH ~)f -wo~exynu B ra3oodpa3BOK BO~opo~e (npKBe~eB&oe x 

nnot&ocn :a:QXoro BO~opo~a) A fP)f( ;-o,07) •12, 743f],25/· 

106 cex-1• 

3to 3&aqeHBe B ope~e~ax omxdox coB~ae:r co 

cxopoctLm odpa3oBa&Hs um-Mo•exyxu Bo~opo~a,H3Kepsumeaca a&aXo

rzqHHM K8tO~OM B :EMAKOK BO~Opo~e/5/, Kax 3%0 BMAHCI H3 tad~.!. 
B 3~mqe&R8 aBtOpaM Dp88!RO BHpa3H!L d•aro~apHOCtL 

H.B.EorOKO~OBy, D.H.HILHqeBy, M.H.Kyaae~~By, M.l.TietpoBCXOKJ 

H W.r.WBMcyt~HOBY 38 DOKO.L B npoBe~eBIK 3XCD8IHK8Hta, a 

taxxe 3.~.AnpaKCHHOI H A.B.FaxHtCXOKJ 38 DOKO~L DpH BHDOnRe

BRH pacqe:roB. "AB:ropu dnaro~apHH C.r.EacHnal38 38 yqactHe Ba 

paHH81 Ct~H DO~rOtOBXH X 3XCD8pRK8HTy. 

PyxoDHcL noc:rynana B H3~a:reJLCXHI o:r~ex 

5 anna !968 ro~. 
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