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A.C.EacHHa, K • .H. rpoMoB, B.C • .[l>Kenenqe 

CnEKTP KOHBEPCI10HHbiX ::mEKTPOHOB .Ol1CnP03l1EBOvl ct>PAKUI-11-1 

§ 1. YcnoBJHI H3MepeHHit 

Ha nHH30BOM (3 -cneKTpoMeTpe c paapewarowefi cnoco6HoCTb:IO f'V 1 ,§}% He-

.cneAOB81JCSI CD8KTp KOHBepCHOHHhlX aneKTpOHOB AHCDp03HeBOit ¢paKUHHo .[lHCDp03He

BaSI ¢paKUHSI 6hlna llbiAeneHa XpOM8TOrpa¢H'I9CKH H3 peAKHX 39M9nb, nony'leHHbiX 

npH o6ny'I8HHH TaHTana 6hlCTphlMH npOTOHaMHo .[lnHT91JbHOCTb o6ny'I9HHSI T8HT81JOBOfi 

MHllleHH COCTaBnBna 15-29 MHHyT. BhlA91J8HH9 AHCDp03H9BOR ¢paKUHH npOH3BOAH

lJOCb t~epe3 2 · 'laca nocne o6ny_'leHHB MHmeHH. 

l13MepeHHe cneKTpa Ha'IHHanocb cnycTSI ~ 1 'lac nocne BbiAeneHHSI ¢paKUHH. 

npenapaT UpHI'OTOBlJSilJCSI nyTeM npeueapHT91JbHOI'O BbinapHB8HHSI MOlJO'IHO

.KHClJOI'O AHCUp03HSI H UOC119AY:IOW8I'O nepeHOCa aKTHBHOCTH Ha an:IOMHHHeBy:IO ¢onbry 

C UOMOWb:IO cna6oro paCTBopa yKcy_CHOH KHCllOTblo 

TaKaB npouenypa no3eonSieT npHroToBHTb nocTaTO'IHO TOHKHfi HCTO'IHHK H 

COKpaTHTb Bp8MSI ero npHI'OTOBlleHHSI 1 'ITO OC06eHHO B8>KHO UpH pa6oTe C KOpOTKQ

>KHBYWHMH H30TOU8MH. M bi HCDOllb30BanH HCTO'IHHK B BHAe Kpyrnoro DSITH8 

AHaMeTpoM 3 MM. Oxso C'leT'IHKa nponycKano aneKTpoHbi c aHeprHefi1 H8'1HHaSI c 

20 Kae. 

§ 2. CocTae npenapaTa 

1 2 
Cornacso naHRbiM, HMerowHMCSI B nHTepaType ' , cywecTeyroT cnenyrowHe 

se:lt:rpoHone¢HUHTHbie H30TOUbi nHcnp03HSI c nepHOAOM pacnana 6onbme 1 'laca: 

1) 159 93 TB 159 

~ . 11.(0 9-; H 

J)'f 157 3 3 T6 157 ? .. -!:JeL157 ... 
8,:2 'I ? 

dJtt 
155 33 , (3+ TB 155 3 3 ~ !JJ..155 

10, 5 'f S, 6CJH 

:J)''i 154 cL &d. 150 
I '6 II 

1J~ 158 rJ., .,d. 149 
5'1 

.... 
3J'f 152 

d.. !Jd 148 21,3 'I ... 
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B 
. .. di\ 152 ~u. 153 

HalllHX npenapaTaX Ha6JIIOJlaJIOCb ll3Jiy'leHHe H30TOIIOB: cUfj- t. ~ t 

J)~ 1?5 H 
, 157 . . . 171 . 154 . (j) . 159 :/Jj- i He HafiJIIOJlaJIOCb H3Jiy'IeHHSI H30TOIIOB ·'(/tj/1 H c/Jt- 0 

Vf3MepeHHSI KOHBepCHOHHOro CIIeKTpa UPOH3BO.IlHJIHCb . HenpepbiBHO ~ 30 qacoa. 

ToT >Ke yqacToK cneKTpa H3MepHJICSI nane8 Ka>Kahre CyTKH, IIOKa II03BOJISIJ18 

aKTHBHOCTb npenapaTa, 'ITOfibi IIpOCJ18.1lHTb 3a paciia.llOM .llO'IepHHX H30TOIIOB Tep6HSI 0 

B cneKT.pe aHcnpo3neaofi cppaKUHH Mhi Ha6nJOaann JIHHHH co cneayJOillHMH nep-H

oaaMH nonypacna.n:a: 'V 6 'JacoB, 8-11 qacoa, ,...;., 20 'qacoa 11 HeCKOJibKO cyToK 

IH3MepHTb 6onee TO'IHO nepHoa y6braaHHSI 3THX aonro>KHaymnx mmnfi 6bmo Heao3-

MO>KHO aan.n:y Manofi aKTHBHOCTH npenapaTa/. KpoMe Toro . 6hmo 3aMe'!eHo, '!To 

HHT.eHCHBHOCTb pHaa JlllHHfi CHa'IaJia HapacTaeT C II8pHO.IlOM 2,5 'IaCa, a 38TeM 

y6hrBaeT c rre·pnoaoM ..v 20 qacoa. 

C ymeCTByJOillHe JIHTepaTypH hie .ll8HHbie II03BOJISIIOT OTHSCTH rrepHO.Il IIOJiy-

pacrra.n:a 8-11 'Iacoa K R3oTonaM 5)11 155 H f'7)t/. 157 6 . 
oV q . , .. OJiblllHe nepHoahr - K ao-

tiepHHM Tep6HeBbiM 8KTHBHOCTSIMo npHaaane>KHoCTb irepHO.IlOB IIOJiypacrraaa. 

I'V 6 qacoa, rv 2,5 'Iaca 11 20 qacoa 6yaeT o6cy>K_aeHa HH>Ke. 

§ 3. g) 'I 157, fj)f;t 155 

CneKTPhl KOHBepcHOHHhlX aneKTpoaoa 

a pa6oTax /3/ 11 141. 

my 157 
ll £))/ lffi 

6biJIH H3y'I8Hbl 

B o6nacTR ao I'V 300 K aa a crreKTpax aTnx H3oTorroa nMeeTcst 6onbllloe 

r<onHqecTao KoaaepcnoHHhiX nHHnli~ 8To oi5cToSITenbcTao rrpn HeahlcoKoli pa3pelllaJO

mefi CIIOC06HOCTH HCIIOJlb30BaHHOro H8MH IIpH6opa CHJlbHO 38Tpy.n:HstJIO 8H8JlR3 IIOJiy-

q_eHHhiX crreKTpoa. B aTofi o6nacTH Mhi a pH.n:e 

pno.n:y rronypacrra.n:a JIHHRH 
153 :J)'j I -v 5 qac/. 

'i'\ 157 oVJ 18 'lac/ R 

CJiy'IaeB H8 MOrJIH OTJIH'IRTb IIO rre
(/\ 155 dJ/f /1~ 'lac/ OT JIHHH1i 

8 CIIeKTpax H8lllHX nperrapaTOB Mbl OT'I8TJIHBO BR.Il8JlH KOHBepcHOHHbi8 JIRHHR 

4 -nepexoaoa hv = 227 Kaa 11 hl) __ = 271,4 Kaa, cVLL 155
14/ H haJ =326Kaa 

157 ' -~ (/ . :J)~ 13 I. Xopowo BHllHhi TaK>Ke KOHBepcHOHHbie JIRHHH 11 . · -nepexoaoa c aHep-

rueli OKOJIO 82 Kaa. nepexoa c 6JIH3Koj;!: 3Heprne1i - hJ = 82,9 Kaa 6bm o6Ha-
. ~ ·1M 
py)l<eH M HxeJIH'!eM R .n:p. /3/ a crreKTpe dV. 'J · . OaaaKo OTHOCHT~JibHast HHTeH-

CHBHOCTb JIHHHit nepeXO.IlOB C SHeprHef« 82 H 326 Kaa IIO H8lllHM H3MepeHHSIM 

3HI 

L 
=Hi 

.KOH 

H30 

JIH'I 
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- 3H8'HIT9JlbHO Bbiwe, '19M no H3MepeHHSIM Muxenn'la H .n:p. /3/. no HaWHM .n:aHHbiM 

L 82: M82:K326 = 270: 100: 100, a no Muxenn'ly H .n:p.- L 82,9:M82,95K326,6= 

=15 : 4 : 100. 

Taxoe cpaBHeHue noaBonSieT yTBep*.n:BTb, 'ITO ocHoBHaSI '!ac:rb HHTeHcHBHOCTH 

.KOHBepcuoHHbiX nuHnii L 82 n M 82 BOSHHKaeT npu pacna.n:e KaKoro-To npyroro 
- - ti'l 157 '7\ 153 

usoTona /He u.J:J _ I. M bi npnnHCbiBaeM STU nllHHH ·pacna.n:y r:A.J/1 /y M uxe-

'i\ 157 6 - "'~ll 153/. nu'la u np. B npenapaTe cUJ He bino npuMecn cAJtf 

2J:; 15~. llotiepHIIM SI.UpOM, B03HHK810lUHM npu pacna.n:e SIBJISI9TCSI 
165 

cneKTp KoToporo xopowo nccne.n:oBaH /5.3 I. nnHim, BOSHHKaroruRe npR pacna.n:e 

7'B 155----,~d.155 Ty2. =5,6 .UH. COOTBeTCTBYIOIUHe htJ = 87,101,105,148, 

162, 180, 263 K aB npoSIBnSinucb B cneKTpe Hawero npenapaTa tie pes 00-80 'Ia coB 

nocne o6ny'leHHSI, KOr,n:a HC'I938JIH.JIHHHH, CBSI38HHhle C pacna.n:oM H30TOnOB .UHC-

np03HSle 

0 cyruecTBOBaHHH RSOTona .n:RcnpoaRSI c · MaccoBbiM 'IHCJIOM 154 H3BeCTHO H3 

pa6oTbi Toea n: PacMyceHa /6 I. 

/ <?'! 154 
o<.- -pacna.n: ·dJ:J u n:aM_epeH nepuo.n: 

cfJy 154 R nonypacna.n:a, oxaaaBwRiicSI paBHbiM 13 '!acaM. PaaHOCTb Mace SI.Uep 
- • - - '154 

cocen1Iero TC · cocTaBnSieT no Ta6nHUaM K aM~poHa 529 K a B. SneKTpOHHbiii 
fi'l 154 - B t54 

aaxBaT B sr.n:pe dJ'j c o6paaoB aHHeM 'f, _ B Ka'!eCTBe .n:otiepHero stapa 

aiiepreTH'!ecKn: BoaMo*eH. O.n:HaKo B cneKTpe Hawero npenapaTa Mbi He Ha6nronanR 

• - 6 . 6 - Q\U. 154, H"'- .Jl"H""" HH JIHHHH, KOTOpbie MO)KHO b!JlO bl OTHeCTH K o'.l tf n n n.n Lt0'19pHero 
154 TB , cneKTp KOToporo HSBecTeH no pa 6oTaM 13.5 I. 

§ 4. ~:t-153 

CyruecTBOBaHn:e HSoTona 2Jyl53 c nepn:o.n:oM nonypacna.n:a 5 ..±0,5 '!aca . -
6bi.r.'O ycTaHoBneHo- TocoM H PacMyceHOM no -pacna.n:y /6 I. 

M.accneKTpoMeTPH'IeCKHE onhiTbi Uo6poHpaBoBoil: H .n:p. /7 I noxasanH, "'TO 
. (j) 153 

H30TOn ~v npHCyTCTByeT-~ npo,n:yKTaX peaKUHH rny6oKoro OTwenneHHSI Ha 

TaHTane. B 9Toii pa6oTe npu noMOillH JIIOMHHecueHTHoro cneKTpoMeTpa 6bmo o6Ha
ri\ 153 

py}K9H0 1 'ITO B pacna.n:e i:IJ:J B03HHK810T - Jiy'IH C 9HeprRefi: OKOJIO 

RO KaB. 
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K aK yKa3aHO Bblllle1 B KOHBepCHOHHOM cneKTpe Halllero npenapaTa M bl Ha6niO

.AaJlll rpynny Jl.H:H.H:fi, .H:HTeHC.H:BHOCTb KOTOphlX y6hlBaJla C nep.H:OAOM, 6Jlll3KHM K 

6 qac?M· B cneKTpe npenapaTa qep~3 50-80 qacoB nocne BhlaeneHHH, Korna 

HC1Je3aJ1H JlllHHH KOpOTKO>KHBYlll.H:X ll30TOnOB AHCnp03.H:H 0 OTlJeTJlllBO 06Hapy>KHJ1UCb 
\-"-' rn/J 15 3 · o -nepexoaoB aoqepHero •o : Jl.H:H!Ui h~ = 41,5 Kss, 109 Kas, 

212 KsB, 250 Kss, cneKTp KOTOporo ll3BecTeH no 13,51. 

'l)q 153 . 
TakuM o6pa3o~ 1 HecqMHeHH0 1 lJTO c/..J g npucyTcTBosan B. Halll.H:X npenapa-

Tax. 

B Ta6nuue. 1 npnseaeHhl SHepruu, oTHOC.H:TeJlbHhl~ HHTeHCHBHOCTH H nepuoahl 

nonypacnaaa KOHBepCllOHHb!X Jl.H:Hllfi, KOTOpb!e Mbl .ClJHTaeM B03MO'KHh!M np.H:n.H:C8Tb 
. 7\l/. 153 

pacnaay d..J t1' • 

·d - nepexoa c sHeprnefi 88,4 KsB paHee Ha6nroaancH B aucnpo3uesofi 

clJpaKUHH Ll>KenenOBbiM, Pora'leBb!M ll ap. 181 .H: 6b!J1 1 B CBH3.H: CO CXOACTBOM 
'7\ 155 ?I 157 

nepnoaos nonypacnaaa, npeanono>K.H:TenbHO npHnHcaH N'j ·. HJlH r:tU/1 
OaHaKo B pa6oTax 13,41, no?BHLUeHHbiX HccneaoBaHHIO STHX H3oTonos, TaKofi. nepe

xoa He Ha6nioaancH. nosToMy Mbi c'lHTaeM so~Mo>KHbiM OTHecTH nepexoa c 

hJ =:o98,4 Kss K pacriaay !J)~ 153
• 3aBbillleHue nepHoaa no cpaBHeHuro c 6 'la-

.C~~H Jlef'KO 06~HCHHM6i cneKfp npenapaTa BeCbMa 6oraT KOHBepCHOHHhlMH JlHHHHMH, . . . 

a pa3pelllaiOLUaH cnoco6HOCTb Halllero npH6opa HeBb!COKa. 

KoHBepCHOHHaH JlHH.H:H g e 138,4 HAeHTHcPHU~poBaHa KaK L 147 Ha oc-

HoBaHHl:! naHHbiX VI .3sonbcKoro 191, Ha6nronaBlllero nepexon c TaKofi SHepruefi B 

aHcnpo3HeBoii clJpaKUHH. K - nHHHH sToro nepexona HaKnaabiBaeTcH Ha M-nnHHIO 

nepexoaa 98,4 Kss. 

B HHTepsane SHeprHii 20-1100 K SB Mbi He Ha6nroaanH apyrHx HHTeHCHBHbiX 

KOHBepCHOHHhlX JlHHHll C nepHOAOM nonypacnaaa, 6J1H3KHM K 6 qacaM.· 

§ 5. 
:o'f !52 3 3 

2,Sif Tg 
+ 15 2. .~ 3' (3 

"" 20'1 
-!lot...'52 

K Ha'lany 1959 rona 6hlJ1 H3B9CTeH TOJlbKO onHH HefiTpOHOAecPHUHTHhlfi H30-

A=-152, HMeHHO ZJ:; 152 
I T y

2 
=2,3 qacal> Hal

-pacnaay I 10 I •. 

TOn C MaCCOBb!M 'lHCJlOM 

aeHHbii no ·~ 

.r 
pymHn 

c nepH 

y 

1 

H8 pH< 

1 

KOTO~: 

aHe ne 

3aKniO' 

npespl 

3Jy 15: 

B03HH 

·6bmo. 

1131. 

hv ~ 

pyme 

c ne~ 

MH PI 

cyme 

Tg t 

npHc: 

pHHC: 
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npH. HCCne.noBaHHH KOHBepCHOHHOro cneKTpa .llHCnp03H9BOil: cPJ?aKUHH Mbl o6aa

py)f{HnH1 'ITO. HHT9HCHBHOCTb p~.lla KOHB9pCHOHHhiX nJiHHil:. CHa'lana yaenH'lHBaeTCSI 

c nepHO.llOM 2-2,5 qaca, a 3aTeM na.naeT c ttbpHo.noM 19-20. qacoa. 

THnH'lHaSI KpHBa£ H3M9H9HHH HHT9HCHBHOCTH O.llHOil: H3 TaKHX nHHHil: npHBe.neaa· 

Ha pHC. 1. 

ToT cpaKTi ·'ITO cpe.nH aTHX nHHHil: oKa3anHcb nHHHH f' -nepexo.na 344 Kaa, 

KOTO~ "!;" a':. 6n ~,;.-:.c. pauee UpR f.>- ""JlOCU BA 0 e.... 162 '.v a!';;· >K e CO BDOA e-

HHe nepHo.n:a, aap.acTaH~£ c nepHo.noM nonypacna.na /11, 12/ "J 1 no3BOn£eT 

3aKnlO'lHTb 1 'ITO Mbl HM99M .neno C KOHB9pCHOHHbiMH nHHHHMH 1 B03HHK8lOIUHMH npH 

. npeapaweHHHX B ueno'!Ke: 

JJJ/ 152 
:tiol 15'2 TB ... 

2,S'I 

TeM caMbiM ycTaHoaneao cymecTaoaaHHe aneKTpOHHoro 3axaaTa a g.npe 
fJ\ 152 rne 152 d.l'J ~ o6.pa30BaHHeM 1 KaK .noqepaero B.npa. K qaaepcHOHHbiX nHHHi!:, 

. ")II 152 /.T 2 3 ·1 . B03HHKalOIUHX npH pacna.ne .oV,.. · t;
2 

= 1 qaca ,_ HaMH 3aMe'l9HO He 

'obmo. neToM 1959 rona Obina· ony6nH~OBaHa pa6oTa Toea, ¢>anepa H PacMyceHa 

TaK)f{9 Obin o6aapy:m.ea TB 162 
/T y2 =-1815.±..013 qacal 113/1 .~ KOTOpOil: 

hv =344 Kaal. 

B pa6oTe Boaq-ocMonoacKoil: H .np. 115 I a .nHcnp03Heaoil: ¢paKUHH 6bin o6aa-

py)f{eH {&.,.. -cneKTp ; ,KOTOI)biil: aapacTan c T y
2 

= 2 15 · 'laca, a 3a'teM y6hiBan 

c nepHo.noM nonypacna.na "" 18 'tacos. 8ToT ~+ -cneKTp 6bm npHnHcaa aaTopa-
. 152 ,-

MH pa6oTbi TB 1 nony'leaaoMy a uenO'lKe 

152. 

TaKHM o6pa3oM, B ·HaCTO£IUee apeM£ MO)f{HO C'lHTaTb ycTaaoaneHHbiM, 'ITO 

cymecTayroT TPH H30Tona Tep6H£ c nepHo.noM nonypacna.na oKono 18 qacoa: 
n 151 · n 152 rrro 154 · To , To H 1 o • Vl3oTon Tep6H£ c MaccoBbiM qHcnoM 151 ae 

npHcyTcTayeT B aaweM npenapaTe BBH.llY Manoro nepHo.na nonypacna.na MaTe
f'l\ 151 

pHHCKoro u.JJ I T ~ = 19 MHHI no .naHHbiM 161. 
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K ax exaaaHo Sbiwe, s ·Haw eM npenapa Te He 6bmo H T' B 154
• B esSI3H e 

STHM Mbl eqHTaeM 1 qTo see o6Hapy)KeHHbie H8MH. XOHSepeHOHHbie nHHHH e .nepHOLIOM 
. /) 152 

nonypaena.na oxono 20 qaeos ene:a.yeT npHnHeaTb paenany 'T' o . 3HeprHH 

H OTHOeHTenbHhle HHTeHeHSHOeTH STHX nHHHI yX838Hhl S Ta6nHue 11. KoHSepeHoH-

. TB 152 Hhii enexTp • Hao6pa)KeH Ha plie. 1. 

nepeXOLibl 615 Kas H 432 Kas, no-SHLIHMOMy, He MOI"'YT eiienosaTb s 

xaexane e nepexonoM 344 Kas H3 nepsoro soa6y)K.neHHoro s oeHOSHoe eoeioSIHHe, 

IlOeXOnbXY OTHOeHTenbH8Sl HHTeHeHSHOeTb HX OX83biSaeTeSI enHWXOM 6onbWOI npH 

seex paayMHbiX npennono)KeHHSIX o xapaxTepe nepexo.nos loT £1 no H 3 I. 

EenH .nonyeTHTb eymeeTsosaHHe rHnoTeTHqeexoro yposHSI 615 Kas /eM.pHC~3/, 

TO enenyeT o)KH.llaTb cymeeTsosaHHSt nepexona e ::meprHel 271 K as Ha yposeHb 

344 Kas ~cL 152
• Taxon nepexo.n HHXeM He Ha6mo.naneSI npH paenaneCu 

152 

HO 6hln aaMeqeH AHTOHbesol, BawHnosbiM H np. /5/ 6 enexTpe Tep6Hesoil: cppax

UHH /s03MO)KH0 .Te )Ke. r -nyqH ., ~H.nenH Toe ' <Panep H PaeMyeeH /13/ H 

oueHHnH HX aHeprHIO!. 265 Kas/~ nyqH e aHeprHel 272,0 Kas 6bmH HalneHbl s 
· B t52 

LIHenp03Hesol cppaxuHH A6.nypa38XOSbiM H LIP· /14 I H npHnHeaHhl rr . M hi 

He MO:>KeM Ha6niO.naTb nHHHIO nepexona ~ e = 271 Kaa, Tax xax TaxyiO )Ke 
0\ lffi 

aHepl"'HIO HMeeT HHTeHeHSHaSI nHHHSI ~~ • 

M bi Ha6niOnanH seebMa ena6bie xoHsepeHoHHbie nHHHH oT nepexona e aHep-

rHel 1050 K as. OueHHTb nepHOLI K -nHHHH 6onee ToqHo, qeM nJ 1 neHb, HaM 

He ynanoeb. B patioTe /5/ yxaaaH nepHOLI nonypaenana nnSI aToro nepexona, pas
P._J 152

1 Hbifi 18 qaeaM. EenH sseeTH yposeHb 1050 K as s SILipo ::7(1(... To nepexon 

e aHeprHefi 432 Kas Tax)Ke nonyqaeT onHo H3 soaMO)KHbiX MeeT. 

+· 
B nonbay eymeeTsosaHHSI Taxoro yposHSI rosopSIT .naHHbie /151 o a -enexT-

152 . {oJ 

pax rB : Ha6niOLI8IOTeSI no3HTpOHbl e rpaHHqHbiMH aHeprHSIMH 1,65 Mas H 

2, 7 Mas, paaHoeTb KOTOpbiX eoeTasnSieT xax paa 1 ,05 Mas. 

B HHTepsane aHeprHI 400- .1100 K as o6Hapy)KeHo 6onbwoe qHeno seebMa 

ena6biX nHHHI /e e =433, 448, 44? 1 492, 532, 543: 570, 652, 664, 765, 780 1 853, 

864, 873, 894, 927, 950, 1000, 1050 K as/ .nnSI KOTopbiX noxa HesoaMo)KHO naTb 

exonbxo-HH6YLib ToqHyiO oueHxy nepHona nonypaenana. HexoTopbie H3 HHX 

It e = 432,1; 
(i\ 155 cJJ'j HJ1H 

.455,9 Kaf\/ no naHHhiM /4/ MOI"'yT 6'bi.Tb npHnHeaHbl paenany 

:J):J 157. 
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OaHaKo npHHaane>KHOCTb 6onbUHlHCTBa · aTHX liHHHil: noKa He stcHa H Tpe6yeT 

aanbHeilw ero H3y'leHHst •. 

ABTOpbi Bbipa>KaiOT 6na~oaapHOCTb B.A.Moposoay H r .A. MHpOHOBy 

· TlpHMetiaJme: )lJUl JIHHI1H, ·OTMe'!eHHUX . 3Be3,Jl0'!KO~, noJiytleHa 
Kpvma.n uapacTaiH1..H H pa,cna~a. 

' '-

i • 

.. ·--·-

1. E 

2. l 
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CnEKTP KOHBEPCVfOHHbiX snEKTPOHOB 

.OHCnP03VfEBO~ <t>PAKUVfVf 

A.A. A6.oypa38KOB, K .H~IpoMoa, B.c. ,U:>Kenenoa, r .H. YMapoa 

npH llOMOUlH f3 -en 9KTporpacpa C UOCTOSlHHbiM MSrHHTHbiM noneM H3Y'I81lHCb 

cneKTpbi KOHBepcHOHHbiX sneKTpoaoa · H30Tonoa Jl.Hcnpo3Hst 1 o6pasyrowHxc_si :B peaKUHY. 

rny6oKoro oTwenneHHSl Ha TSHTane /Ep ·=660 Maa/. VfcTO'IHHKH .onst p , -cneKTpo

rpacpa npHrOTOB1lst1lHCb nyTeM HcnapeHHSl Kanenb anroaHTa, nony'leHHbiX npH xpoMa -

TOrpacpH'19CKDNl p83Jl9119HHH p9JlKHX 39M91lb H CO.ll9p:lK8BWHX JlHCllp03Hft, HS anro-

. MHHH9BOft cp01lbre T011UlHHOft 5-'"' H p83MepaMH 0,2 MM X 8 MMo 

B HacTostwee apeMst H3B9CTHbi · cne.oyrowHe pa.oHoaKTHBHbie aeftTpoao-.oecpH-
1;'\. . 159 . li\ 157 "f'l'l 155 

UHTHbi9 H30TOllbi JlHCllp03HSl: dJ:f . /134 JlHst/; · ~, /8 'ISCOB/; (}()JI 
(i\ 154 . 171 153 (i\ 152 

/10 'lacoa/; ()(./:/ /13 'lac;:oa/; oeJJ . /5 qacoa /; ()()~ /2,3 'laca/. 

l1MeroTCS1 TaK:>Ke yKasaHHSI · Ha cywecTBOBSHHe H30Tonoa JlHcnposHst c A<. 153 H 

nepHOJlOM nonypacna.oa M9HbW9 nonyqaca, TaKHe H30TOllbi B HSW_HX OllbiTSX HS-

OzliOJl8TbCSl He MOrnH. YcnoBHSl OllbiTOB He ona'ronpHSlTHbl TSK:>Ke Jl11Sl 'Ha6nro.oe-
C7\ 159 . . 

HHSI :KoaaepcHOHHbiX 1lHHHft ~/1 · . TaKHM o6pas.oM B HSWHX onbrTax MornH 

npOSIBHTbCSl KOHB9pCHOHHbi9 11HHHH 1 B03HHK8IOUlH9 B C119JlYIOUlHX p8JlH08KTHBHbiX 

U9UO'IKSX: 
15? 8.'1 re'5';J ? ~clt5i' fl)l I< " 

/·cTa6/ 

Jj tSS 101( TB rss S, 6l,H !ioi'ss_ ,... J K K 
/cTa6/ 

:JJy !5'1 l'3lf TB 
IS~ 

18'1 URH. 8'1 ~d., 15"1( 
I( K 

/cTa6/ 

llJJ 
15'3 S'f rc'5'J 62 lf &d'$'3 2'5G:JH t:u, ISJ 

" K /cTa6/ 

152 
TB !JJJ- IS'--:-· S_lf......a,. 

18 I( 
/cTa6/ 

K 

u 
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LJ.nSI onpe.ae?eHHSI SHe:pr'uu KOHBepCHOHHbiX _)IHHHH ,anSI Ka:m:.aoil: cneKTporpaMMbi 

cTpounacb Kan~6p~Bo'uia5t KpuBaSI. Ll.nSI K·a,;u6po.BKH 6hrnu uc~~"nosoBaHhr cne.ayiOmue 

nHHHH: 

{})}/ 157 

[)J'/155 

re 155 

7'8 153 

rrg 152 

K: 

K 

K 

82,98; ,K .H L I - 326~6. 

H L ,- 227,0 H K 608,0 

H L ,- 109,8 K - 161,5: K ~ 163,5; 

K - 212,2 

K u L,· - 344,3 

K- 180,4 

.J 
11 2 14¢'':-

3HeprHSI aTnx nHHHil: .aocTaTo~HO xopowo onpe.aeneHa B pa6oTax ' ' ~ 

Bo acex onhlTax aTu nHHHH o6na.aanu .aocTaTo~noil: HHTeHCHBHOCTbiO u, n Tex 

cny~aSix, Kor.aa ona nona.aanu, B ToT .auanason anepruii:, na KoTopbril:. ycTanoanenk.:.._, 
- / •. ·r.· 

npu6op, onu xopowo npoSIBnSinHcb na cneKTporpaMMe. npu anan.n:~e nony~eHHbiX /_;-·~ 

pesynbTaTOB npOH3BO,aHnach TOnbKO Ka~eCTBeHHaSI BH3yanbHaSI O~eHKa HHTeHC.HBHOCl~· 

KoHnepcHOHHbiX nunuil:. Ha puc. 1 npe.acTaBneH o.auH us y~acTKoB cneKTporpaMMhr. 

Bhrn BhmonneH pSI.a onbiToB, B KOTOpbrX npeMSI o6ny~eHHSI 6orno 15-20 MHH., 

2 ~aca .H 4 ~aca. npu .anuTenbHOCTH o6ny:eHHSI 4 ~ac~ XpOMaTorpa¢u~eCKOe pas

.aeneHHe BhlUOnHSinOCb ~epe~ 15-20 ~aCOB nocne KOHUa o6ny~eHHSI. npu .anHTenbHOCT. 

o6ny~eHHH .15-20 MHH H 2 ~aca pas.aenenue BbmonnSinocb ~epes 2-2,5 ~aca noc1l~-

KOHU8 o6ny~eHUSI. I-1sMeHeHHe apeMeHu o6ny~eHHSI H np?Me::m:yTKH BpeMeHH 

OT KOHUa o6ny~eHHH .ao Bhr.aeneHHSI .ancnposuSI nosaon5Ino nony~aTb uc-

TO~HHK C pasHbiM H30TOUHbiM COCTaBOM. 3To 009TOSITenbCTBO, a rnaa-

HbiM o6pasoM nocne.aoBaTenbHoe aKcnorm·poBaHHe pH.aa ¢oTonnacTruioK c no.axo.aH

meil: .anu:TenbHOCTblO 8KCU03HUHH ll03BOnHeT HaM B OOnbWHHCTBe cny~a,en peWHTb 

KaKOMY H30TOny npHHa.ane:m:aT KOHBepCHOHHbie nHHHHo 

PesynhTaThl·O~hlTOB paccMoTpuM B Toil: noc~e.aosaTenbHOCTH, B KOTopol 

nepe~ucneHbi Bhrwe pa.auoaKTU:BHbre ueno~K:u. 

? 8,2 ~ac .,. -!Jd. 157. 
lcTa6l. 

1 1Jy157. 1'B 157 
K K 

(j) 157 
CneKTp KOHBepcuoHHhiX aneKTpOHOB dJ!( :usy~ancH M:uxen:u~eM u .ap. /1 l. 

Bee Hau6onee HHTeHCHBHhre n:uHHH :JJ lj 15
, ooHapy:m:eHHbre a pa6oTe /1 /1 na6nro-

.aanHcb H a Haw:ux onbrTax ( Ta5n:uua 1 ) • 

~ 

~ 
~ 

J 
] 

2 
2 

-; 
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· T a· d 11 11·~ a I. . \ ... MMhi 

rune 

Pe3yirhTaThl HsyqeuHH ciieKT~a KOHBepcHoHHhiX 
i31IeKTpOHOB £>yi5 " . : . 

Jb1~ .· HamH' aHHhle 11,n;eHTI11f>I1-
nn . I'; . fe ·. fi'e . 

Ka~H.H 
1-l_p 11HTeHCI1B. 

I 2 3 .· 4 ·5 ·6 

I. 602;6 . 30.98 30.98 300 I{ 82.98 
'• ·~ 2 • 788.07 5I.95 52.04 IBO Lr, 60.76 ..:..) 

l.f'':: 
3. 52.50 . '20 Lu 60.76 

. 4. 53.24 20 · Lm 60.76 
~.:.. ~ 5. 843,0 59,07. 65 M 60.76 ,.~ 

.•. /.' 
""' 6. 60 •. :~ 20 60.76 ';;·~ tv' 

; 

wcztt· ~ 7. ' 952,5 74.35' 74.26 I 50 L, 82.98 
~hi, B. 74.72 cJiad. L(l 82.98 
,, 9. 75.46 cJiad. Lut 82.98 
l3- IO. 9rn,o 80.98 qo fVl 82.98 
,HOCT!ll II. 82.58 IO IV" 82.98 

~lt~- I2. 91.90 20 K 143.9. 
I3. 1294.0 I30.54 I30;,50 75 ~ 182.5 
I4. I35 .64. 6 Lu 143 .• 9 

as- I5. 1:I>.38 5 'L 111 143.9 
I6. ·- I 173.78 15 L, ;I82.5 :{SJ-· 

b I7. . . . I 
. 213.50 . IO · I{ 265.5. 

I8. 1990.66 1 274.60 i 274.60 ·rooo · I< 326.6 
. I9. 2177.3 3!7 .88 317.88 145 L, 326.6 
20. 2206.0 324.68 - 35 I M 326.6 

i 
2!. 22"!2.0 326,10 326720 10 

,. 
I'(" 326.6 I 

II. 

o- *. B padoTe MHXe.hHtia, npHBO,ll;.HTCJI TOJI:bKO ~- nepeXO,lt:bi. 
IlpHBe.n;eH.Hble B TadJIH~e 3Heprl1l1 KOHBepCHOHHhiX 1Il1Hl1li. 
BI>ItiHCJiel{l?J · Ha.MH no .n;aHHhiM MMXeJIHlla. · 

Othe;umemuJil imc·n;·, 1 

~n~~~Jl~~;~~~}l~' J 
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TB 155 · 5.8 QH, • !/r;l 15!5 

K 
/cTa6/, 

ti'\ 155 
K ouaepcHoHHbie sneKTpOHbi 1 aoaHHKaromue npu pacna.ae . ;.I', 1 Ha6nro.aanuc& 

/2 6 8/ . . > 

a pa6oTax . 1 
' • Bo acex STHX pa6oTax a uccne.aoaaHHbiX npenapaTax Hapg.ay 

G\ 165 I')\ 157 . . . 
. C ciJ~ co.aep)KSnCSI ~i o nosTOMY .Ol1H03H8'1HO u.aeHTHciJHilHpoaaTb KOHaepcH• 

OHHbie nHHHH y.aaeTCSI TOnbKO a o6naCTH SHeprHH .ao 300 Ksa, r.ae HMeiOTCSI H3-

MepeHHSI, cneKTpa KOHaepCHOHHbiX sneKTpOHOa 
Ill 

l'i\ 157 . ": > DVY , abmonHeHHbie. Muxenu'leM 

H .ap. • HMeromuecSI a uacTOSIUlee apeMSI sKcnepHMeHTan&Hbie .aaHHbie He noaao· 
• > (/'\ 156 r)l 157 

nSIIOT CK838Tb, KaKOMy H3 H30TOilOa r/J'J HnH otJ~ npuua.ane)KaT KoHaepcH-

OHHbie nHHHH a o6nacTu suepruA 6on1=1we ,...., ·300 Ksa, o6Hapy)KeHHbie npu uay'leHHH 
(i\ 165 'rJ\ 157 . . . 

cMecu ~ll H ~ll • B Ta6nune 2 uawu sKcnepuMeHTan&Hbie .aaHHbie 
(/ " lff> . 

0 Cit9KTJl9 KOHaepCHOHHbiX sneKTpOHOa 3Jy CpaaHHaaiOTCSI C peaynbT8T8MH 
a u 6/ · 

pa6oT • Te nHHHH KOHaepcuoHHbiX sneKTpoHoa, o KOTOpbiX .aocToaepHo uaaecT--
. 157 . 

H0 1 'ITO OHH IlpHHa.ane)KaT fl}~ 1 •H3 Ta6nHilbi HCKniO'IeHbio ECTb OCHOaaHHSI nona-

·raTb, 'ITO OCTanbHbie nHHHH 1 ao acSIKOM cnyqae 6onbWHHCTaO H3 HHX 1 ItpHHa.ane)KaT 

{/)1165. 

CpaaHeuue peayn&TaToa, npe.acTaaneHHbiX a Ta6nune 21 noaa_onSleT c.aenaT& 

cneilyromue abxao.abi: 
161 

1. HaMepeHHSI .l])Kenenoaa u .ap. a o6meM npaaun&HO oTpamaroT xapaKTeJ: 

cneKTpa KouaepcHOHHbiX sneKTpoHoB, xoTSI nnoxaSI paapewaromaSI cnoco6uoc;r& uc

non&aoaaHHoro e STOA pa6oTe npu6opa He noaaonuna HM paa.aenHTb ueKoTopbie 

_nHHHHo 
/2/ 

2. Hawu peayn&TaTbi xopowo coana.aaroT c .aaHHbiMH PacMycceHa H .ap. 
. 121 

3. B pa6oTe PacMycceua H .ap. He u.aeHTuciJunupoeaubi KoHaepcuoHHbie ., 
nHHHH 381,2 Kaa,: 432,2 Ksa; 446,4 Ksa H 465,8 Kss. no-aHJlHMOMY 

cne.ayeT C'I_HTaT&, 'ITO sTo K-nuuuu nepexo.aoa 434 Ksa; 484 Ksa; 

498,6 Ksa H 508 Kae, cooTBeTcTaeuuo. 
rl\ 155 /6/ 

CxeMa pacna.aa ;..; fJ, . anepabxe npe.ano>KeHa .l]menenoBbiM u .ap. 
. 12i 

TaToM u PaccMyceuoM • 

H 

-
3Ta CXeMa pacna.aa ItOllTBepm.aaeTCSI OitbiTSMH ItO € - e /13/ 

coanao.aeHHSIM 

.l]aHHhie Ta6nunbi 2 .aaroT aoaMomuocTb .aononHHTb sTy cxeMy ypoaueM 662 Ksa 

/puc.2/a liTO KacaeTCSI It03HTpOHOa, a03HHK8~UlHX ItpH_ pacna.ae fl)~ 155 
H o6uapy-

. /6/ 
meHHbiX _a /rpaHH'IHbie SHepruu KoMnoHeHT {3 -cneKTpa 850 H 400. K sa/, To 

. . · mn 155 . 
HMeiOwHeCSI l18HHbie He It03aOnSIIOT CK838Tb, HB .K81\.H9 ypOaHH ~ f C ItpOHCXOllHT 

]b]f
nn 

L 
I 
2 
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b 

'i\ 155 ' ' ' ' 
noaiiTpoHHbdl pacnaJl ciJ};f . ; HanpiiMep, aoaMO*Ho,. 'ITO noaiiTpoHHbiil: pacna11 
r.\ 155 ' 

(II.JI./. UPOIICXOJliiT Ha ypoBeHb 662 K 9B II 227 K as. niiHIIII KOHBepCHOHHbiX 
1 · · · nl~ 

aneKTpOHOB, KOTOpbie Mbl npi!UI!CbiBaeM paCUSJlY 'J'o nepe'IIICneHbl B Ta6nll~ 
. • ·r· n 155 

ue 3. f1ony'leHHble JlSHHble o KOHBepCIIOHHbiX aneKTpo~ax . e:> xopowo cornacyl011"" 

Cll c peaynbTaTSMII M11xen11'1a 11. llP· 1 ·• · 

Ta6n11ua 2 
' ' 1~ ·, 
KoHaepciiOHHble aneKTPOHbl 'lJy: IT Y2. "'1 0 'lacoa/ 

Jf.Jf. ,llJiteJienoB, fMfarpT PacJ..eyc~rn . .rx ~P·' HamH ~aHHhle 
nn H ] Po ' 6 [2 .. ' 

Ee I1Jl e H THQJ. Ee l1,J(eHTHp Hp Ee I1JleHT 
I 2 3 4 5 6 :7 8 -

I - ...; ; 34.4 L,- 43.09 635.5 34.:15 L, - 43,0 
oT-· 2 - - 34.82 Lu- 43.09 639•5 35.77 Lu- 43,0 

.. 3 -· - 35.54 L,a- 43;,09 645.2 35.'Jl Lui- 43.0 

aT 4 :l5 .02 ' ~? .... 88.03 648.8 35.86 1< ~88.0 - -., 
5 - - 38.29. f{- :90-38 671.2 38.18 I< - 90.4 
6 ·- I - 41.5! M - 43.09 698.6 41.24 M ';" 43.0 
7 - I - 42.74. N"- 43.14 - - -
8 - - ~.70 L,· 65.43 825.0 ·~.7I L, - 65.4 

ret= 9 - i - I rJl.I8 L11 • 65.43 827.6 57.03 Ln- 65.4 
IO - I - ! 57.85 L,,. 65.43 834.8 57.97 L"'- 65.4 

! I 
II ' - I - 63.42 M - 65.43 876.0 '63.52 M - 65.4 
I2 

I 

I_ 65.13 N' - 65.43 ! - - - - -' !3. i ! 79.3! L,?- 88.03 986.0 79.32 L, - 88.0 -
I 

-
!4 - - 81.68 L, - 90.38 1002.0 81.74 L, - 90.4 
15 ! - I - 88.42 f\1- 90.38 - - -
!6 - - 90.04 (\{.:. 90~38 - - -' 

I !7 
! 

!03.87 K:- 155~8 !!40.2 103.76 ' K-155.76 - -
!8 i - - !06.65 . L,- II5.4 - -· -
!9 r - - 109.45 /{- 16'1.4 II73.8 !09. 43 I< ;_16!. 43 

'13/ 

liT 
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I 2 3 4 : 5 I 6 7 8 
20 - - !32.62 K- !84.6 !306.2 !32. 76 K- !84. 76 
2! - - !47 .38 L11- !55.8 

"22 - - !48.34 L11r- !55.8 

23 - - !53. 59 I{ - 205.7 I4I7 .0 I53. 48 u -205.5 
24 !80 K -230 !75.!3 K- 227,0 !527,5 !75.!3 K -227.0 
25 - - !97.!2 L,- 205.7 
26 - - 2!8. 30 L,- 227 .o !735. 84 2!8.28 L,- 227 .o 
27 - - 2!9.20 /{ - 27!~4 !740.2 2!9.20 K- 27!.2 
28 - - 225.02 /VI - 227 .o !767 .o 224.97 1\1-227 .o 
29 - - 226.65 rr- 227 .o 
:l) - ·- 247.67 

3! {2.62.84 L, · 27!.4 

32 270 ){ -320* 266.02 - - /- -
33 320 · K -370 3!9.23 - - - -
34 ri.22 - 2440.0 38I.2I K-433.2 

400 I< -450 
35 432.!2 - 2644.0 43!.98 K-484.0 

t46.I4 2702.0 446 .63 K-498.6 36 -
465 K -5!5 

455.95 455.95 x'-508.0 '51 - 2738.8 

38 6!0 K. -660 - - - - -

--

* B ~sMepeHHHX ~~enenoBa ~ AP• 3Ta n~H~fl BRKID~ana B ce6n TaR~e 
n~n~ro K-326,6 ~y157 • 

~-- --·---~ -

&: -

I~ 

I. 
I: 
I: 
IJ 
I~ 

IE 
J.J 
I8 
I9 
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T a 6JI M ~a J. <i> 

Pe3yJibTaTu M3yqeHMR crrei\Tpct KOHBepcMOHHbiX 3JieKTpOHOB.9'"6 I(5 • 

-
~ - ' . lil}[~ 14.76 t-Ip Ee MAeHTMtlJHKa~HR rrrr 

KeV-

15.5 I 655.4 36.14 I~ - 86.7 
:7 .o 2 780.0 :k). 95 . I< - IOI.2 

3 787.0 51.82 /.;, - 60.2 
:7 .o 4 8!2.0 55.0I t< - !05,30 
1.2 5 843,0 59.07 
'.7 .o 6 979.0 78:27 L, - 86.7 

I1 !099.0 96.99 Lr - 105.3 
8 IIIO.O 98.77 K - 148.9 
9. : II85.0 III.33 I< - 161.7 

IO 1196.3. ~13.27 K - 163.5 
II. 1292.0 130.17 t< - 180.8 

3.2 
I2 1348.0 140.45 L, - I48.9 
IJ 1416.4 I53.'J7 L, - 161.7 

·~.o 
I4 i 1425.0 155.01 L, - 163.5 

.i 
15 I5II.O 171.83 Lr - 180.3 

3.6 I6 1545.0 178.68 {Vf - 180.3 

B.O n 1709.5 212.67 t<· - 262.8 
18 I90I.O 254.39 L, ;_ 262.8 
I9 ' 2062.0 . 290.96 K - 34!.3 ' 

I i .. .. . . ··- -.. --- ----. ----....:.---·---.!..~·--······· ----~- -----·---·---- -- ------------· --~-------.:. ------· ----------------------~--·-----
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0 

3, flJ;; 154 __ ...... 1.:;;:...3 ~t.{ .... rpe 154 
K I ~ . 

.18 '1, HJIII 8 'I> !ftl 154 

K 
lcTaf51 

o(, - pacna.u naoTona .uncnpoauH c MaccOBhiM 'IHcnoM 154 ohm of5uapym:eH ToTOM 

m 181 H . u K "· H r8CMYCCeHOM · , IIK8KHX yK838HHH Ha cymeCTBOB8H!Ie -aaXBaTHOn BeTBH 
C\ l./154 0 . . . . . 

npH pacna.ue aV Q B JIIITepaType HeT, DH8KO HeT OCHOB8HIIH COMrteBaTbCSI 1 'ITO 

OHa cymecTByeT H of5na.uaeT 3Ha'I!ITeJibHOH HHTeHcHBHOCTbiO, B H8Ull1X .OnbiTaX 
C7\ 154 . )V 

K-aaxsaT f}Jt[, Mom:uo ohmo of5uapym:HTb no KousepcnoHHhiM nHHHHM Q 

d rn 154 
nepexona 123,2 Kas, B03HIIKaromero npn pacna.ue t::J • PeaynbTaTbi naMe-

. T/) 154 111 
peHHH cneKTpa KOHBepCHOHHbiX aneKTpOHOB .Q • B 1 nOK83hiB8IOT 1 'ITO 

T /} 154 . • . · .. 
aTo caMbril: HHTeHCHBHhiil nepexo.u npu pac:na.ue t5 • HnKarmx cne.uos JIHHHfi 

r -nepexo.ua 123,2 KaB npH H3y'leHUI1 cneKTpOB npenapa'l'OB :lJcr·Mhi ue oouapy-
0\ 154 . 

)KRJIH, npR'IHHhi. 9TOI'O He SICHhi: 111100 nep110.U nonypacna.ua ~y onpe.ueneH 
. rl\ 154 . 

B 181 HenpaBI11lbH0 1 JIHOO BbiXO.U oVJ 3H8'1RTenbHO MeHbWe BbiXO,UOB Coce.u-

HHX H30TOnOB, 

4 G\ 153 •of.):t 
5 t.{ 

K 
re 153 62 t.{j. -!Jcl 153 

K 
236 ~u E,u 153 1cTaf51 

IT\ 153 
~} snepBbie 

181 
nony'leH PacMycceuoM 
ffi 153 r 

no peaKUHH !!Jcl 152 (of..~ 3h):JJ~53. 
YcTaHoBneuo, 'ITO ol-1 l/ rrcnycKaeT o... -qacTUUhi c 

"'"' 153 181 

aueprneil r.J 3,3 M 9B, 

nepHO.U nonypacna.ua ciJ:f no paBeH 5 '18CaM. 

ti\ 153 
npucyTCTBHe ~';f ~ npenapaTaX .UHCnp03HSI 1 nony'leHHbiX B peaKUHH 

rnyf5oKoro oTmenneunSI ua TauTane, ycTaHosneHHOM MaccneTpoMeTpnqecKn Doopo-
191 . . C\ 153 

upasosoil: It .up. , B 9TRX onbiTax obmo ycTauosneuo, 'ITO npn pac11a.ue. o()ll 
o 153 . a 

of5paayeTCSI r () .. TaKRM of5pa30M .uoKaaauo . cymecTBOBaHne K -aaxBaTHOii 
'7\ 153 -/-"' (7\ 153 . 0 

BeTBR pacna.ua ctV';f • B o -cneKTpe g.J 'j of5uapym:eua nnunH 8 K as, 

K u 0\!f 153 CymecTsosaune -aaxsaTHOR BeTBR npn pacna.ue i;V no.uTBepm:.ueuo 
110 111 u ' 

B paf5oTax ' n uacToHmen paooTe, B aTnx paooTax B npenapaTax .uncnpoaHH 

06Hapy:>K9Hhl KOHBepCROHHbie JIHHHH T /} 153 111/. ' o , a B uaf5nro.uanoch, KpoMe 

TOI'O, HapaCTaHRe 9THX JIRHHJ:i, 

B Taf5nnrie 4 Hawn aKcnepnMeHTaJibHhle peaynhTaThl o cneKTpe KOHBepcnoHHhlX 
153 . 

aneKTpOHOB rg cpaBHHBaiOTCSI c peaynhTaTaMR 11 I H 12 I. 

K aK BH.UHO H3 

1IHHRJ:i 1 KaK 

N - 109.8 

K H 

Kas n 

T801lHUbi 4, Mbl He Bll.UHM HeKOTOpbiX C1180biX KOHBepCilOHHhiX 

L, - 68,1Kas;L 1 ,& 1, 1 L 111 ,1'1 -51,7 Kas; L,- 102,1Kas; 

L, -195,2 Kas of5Hapym:eHHbie B nA6oTe 111. 
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KOHBepCMOHHUe aneKTpOHbl :ll.YI53 ( T i/2=62 qaca) 

0 f 

!Jr. 1 MMxenM'l M .I(p. [I] x) · .__ Pac~.cycce:H M ,I(p. [2] i _ . HamM ,I(aHHhle . 

Ee !. RHTeHCMB- I' H.I(eHTMQ}M- , Ee K3B i RHxeH£l~- .
1
:. H.I(eH. TM- . I E : H.I(eHTM'lJM-

KaB ! HOCT:& 1 Kal\Ma . - HOCTD l 'lJHKauMa · · Hp KsB . KaUHSI 
nn 

I 2 3 4 5 

I •. I7, fJ7 ' 45 ; w -68,I 
2. I 33,II 450 : L. -4I,5 33,28 
3 • . 33,:6 360 i Lu -4I,5 
4. ' 34,25 400 Llli-4I,5 34,40 
5. '.J7' 26 I80 I{ -87,5 '.J7 '44 ' 
6. : 

i - -. 39,82 
7. : 4I,33 
8. ! 43,3I 75' : L, -5I, 7 43,45 ' 
g.; 43,76 ' · IO : Ln -5I, 7 

I 

: Lru-5I, 7 IO. ·. 44,45 IO 
II. 49,9 25 : J\1 -5I, 7 

I45 
I 

I2.· 51,87 ~ -102, I 52,03 

13~ 59,57 IOOO /{5-109,8 59,60 
14. ; 59.71 L,- 68,I -
15. ; 74,30 
16. 79,17 

• ... 

6 
I 
I 7 8' 

- -
tn L, -41,68 · 622,0 

627,0 
mv Lut -41,68 634,0 
mw I< -87,61 • 661,5 

m M -41,68 -
mw rv -41,68 

w L, -5I,84 

m ~ -102,3 787,0 
s R -109,9 . 846,8 
- - -
w It -:-124,5 

·mw G - 87,55 
I 

984,0 

9 

-
32,95 ' 
33,47 
34,20 
37,13 

-

51,82 
59,57 

79,02 

IO 

'-', - 41,4 
L,.- 41,4 

L"'- 41,4 
I( - 87' 4 

·- 1\:) 
ca 

J< -102,1 
K -109,8 

L, -87,4 
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I ~ . 2 3 4 5 6 · 7 8 9 IO 

I7.\ - - - 8I,26 m w 
I8. i - - - 86,79 w 
I9. ; - - - 9I,20 W L, -I4I,5 
20. ' 93, 7I 25 L, -I02, I 
2I. • - - - l 95,37 w 
22. i IOI,4I 210 L., -109,8 I !01,62 In h, -I09,9 !!26,3 IOI,46 L, -!09,8 
23. ; I09,4 10 N" -109,8 
24.. - - : - I 102,42 ll!W ll -!07,6 !237,0 . !02,35 J/ -!07,6 
25.: !24,!7 55 : U -I74,4 . :£24,24 J- tv K -I74,5 I258,6 124,!7 . J(-174,4 t-,; 

26.! !07,9 55 M -!09,8 ! - - - II66,0 108,10 ft.f·-!09,8 "'" 
27. • - - - i I33,I7 v w L, -I4I,5 
28. : !44,97 45 /( -!95,2 : !44,95 w I< -!95,2 !372~2 !44,97 ./( -195,2 
29. : I6I, 97 !95 K -2!2,2 i !62,23 -m . K -212,3 1461,0 I61, 97 K -2!2,2 
30. : !66,00 IO L, -!74, 4 ' - - - !482,0 !66, 10 L, -!74, 4 
3!. ; !86,8! 10 L, -!95,2 ' 
32. !99,5'7 60 -249,8 199,43 vw K-249,7 I I6lf7;2 199,57 /( -249,8 
33.; 203,8! i ~ -212,2 203,24 t w h, -2!2,3 : !667,65 203,84 1.,1 -212,2 

x) B pac5ote MHxeJIHt~a npHnomitcSI tOJILKO a- nepexo;u~.- ITpHBeieaaue B radJmqe aaeprHH 
KOHBepCHOHHHX JIHHHA BllqHCJieHll HaitH no .Ita.HHllM .iiHXeJIHtla. 

en • ~ SL'\ 

XX) B pac5ore PaCMYCCeHa H .ItP• [2] C.I(eJiaHa TOJILKO Ita~eCl'BeHHaSI oqeHKa HHTeHCHBHOCteA 
JIHHHA: JIHHHH .tteJISITCSI IIO HHTeHCHBHOCTH ~a 7 KJiaCCOB: S, 111S, 117 171 ~- W VW V VW 
B nopsmxe yC!HBa.HHSI HHteHCHBHOCTH. I ' ' I • 

"'J c.o 
:s: OJ -,.1 ~ 
(!) co ~ ~ :s:c .. ~ 

'0 ::I 0 
ll> (!) :z: 
~ ~ :z: 

::.. 
:s: 
:z: ... ~ M~ :z: :z: 

m n ~ ~ ~ ~-
'Q ~~ :s: tl:: 
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C npyro~ CTOpOHhi He IIOHSITHO, IIO'IeMy B OIIbiTaX MHXeJIH'Ia H .up. /1 I 

He o6Hapy:lKRBaiOTCSI JlHHHH L, - 87,4 K9B H ·K..,170,6 K9B, Ha6nro.uaeMbte B HallJHX 

uaMepeHHSIX H e pa5oT~ 12.15 I. 

KoHeepcHOHHbte liHHHH, nepe'IHcneHHbte e Ta6naue 5, Mbi npHrrHchrBaeM 

/acna.uy :J)!/ 153-=>- TB 153 
• B rronbay Toro, q·ro 9TH liHHHH B03HHKaiOT rrpH 

31 153 pacna.ue .. :J MO:lKHO rrpHeecTH cne.uyroruHe apryMeHThr: 

1. npH paCCMOTpeHHH IIOCJle.[lOB8T9JlbHO 9KCIIOHHpOB8HHhiX 'OT OLlHOro H Toro 

:>Ke HCTO.'IHHKa cpOTOIIli8CTHHOK BH.[lHO, 'ITO nepHOLl nonypacna.u·a JlHHH~ Ta6JIHUhi 5 

CHJlbHO 

:JJ 157 . y 
He OT1IH'I89TCSI1 HO HeCKOlibKO M9Hbll1e,. nepHOLl8 IIOJiypacna.ua JlHHH~ 

1'7\ 155 
H o.J'j . • 

fl\ 157 1'7\ 155 
npHIIHC8Tb 9TH JlHHHH N:f HliH uJ/j Mbi He MO:>KeM 1 T8K KaK HH o.u-

HOti H3 STHX liHHHA He H861IIOLlBJlH aBTOpbt pa6oTbi 11,2 I 1 a Mbt,.B CBOIO O'Iepe.Ub 1 

6 u t'i')f.l 157 qll. 155 
He BHLlHM psr.ua Clla htX JIHHHII GV d H DVd 

2. Cpe.UH KOHBepCHOHHhlX liHHHA T80Jli!Uhl 3 HMeiOTCSI liHHHH -nepexo.uoe 

80,6 H 82,3 E K9e. KaK yKaaaao Bbiille, .Llo5poHpaeoea H .up. 181 e cneKTpe 

fiJ'f 153 
HallJliH r -ny'IH - 80 K 9Bo 

/ 

3. BacHHa H .up. 1101 yKaabrearoT, 'ITO nepao.u nonypacna.ua KOHBepcHOHHbiX 

1JIIHHA r -nepexo.uoe c SHeprHeA 244 K SB H 255 K 9B 5-6 'I a COB. 

4 • .£l:lKeneiiOB H 3B01IbCKHA ycTaHOBHJIH, 'iTO nepHOLl IIOliypacrra.ua KOHBepcH-

OHHhiX liHHHA -nepexo.uoe 80,8 Kae, 82,5 Kae H 88,7 Kge HeCKOJibKo MeHbWe 

IIepHOLl8 IIOliypaciiaLla KOHBepCHOHHhlX liHHHI 

pacna.ua aTHX liHHHA I h V =80,8 K ae, 82,5 

[1) 157 :f • 0HH OU9HHBa IOT IIe pHOLl IIOJiy-

KaB H: 88,7 Kael e 6-7 'Iacoe • 

. - fi"' /1.,, 153 6 BBHLlY aToro Mhi ClJHTaeM, ttTo npH pacna.ue (/J tF ~oa yM.uaroTcsr 

r -nepeXOLlhi c aHeprHeA 80,6 Kae; 82,3 Kae; 88,6 Kae; 147,8 Kae; 

174,1 KaEi; 218,8 Kae; 240,7 Kae; 244,5 Kae; 2~4,5 Kae; 274,4 Kae; 

388,8 Kae. BoaMo:lKHo x aToMy Me pacna.uy oTHocsrTcsr ·i. -nepexo.uhr c aHep-

raea 82,8 Kae IHnH 136,01; 303,8 Kae; H 415,7 Kae. 

KoHeepCHOHHbre aneKTpOHhi, eoaHHKaroruHe rrpH pacna.ue 

~ti 153 236 LlH. eu..153 , B HBilJHX OIIJ::>ITBX He OOHapy:lKeHr.t. 

5. :J)J 162 
18 q. !'J,j_ 152 2,6 lJ 

leTa 51 
K 
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T. a 6·JI H y a ~ 5 

KOHBepCHOHHH~ 3JleKTpOHHJ)~53(T1;2=5-6 qacOB) H 

Ti 

If. }f. Hp I fe I ~eH'.I!HcpHKaD;HJl IIII Kt. v . . 
T, 

. I. 578,4 28,60 
I 

I{ ~80,6' Ll] 

2. 596,0 30,33 K -82,3 I 

3. 753,0 ! Jf1 ,63 
I 

K -99,1'· 
! 

HO 

4. 935,0 . 71,'9 . L, •80,6 
I 

5. 940,0 72,54 I L,, -80,6. 
Pe l 

6. 9lfl '0 73,62 I L, -82,3 
I 

7. 950,0 73,99 I Lu -82,3 
8. 954,0 74,58 I 

L '" -82,3 Ng 
I 
I 

9. 944,2 80,57 i IYf -82,3 
10. 1017 ,o 84,02 I K -136,0 UK L.-92,~ I II. I062,5. 91,13 L, . -'99, 7 -

l 1. 
I2. 109!,0 95,69 I{ -I47,7 2. 
13. -1247 ,o I21,8 I{ -173,8 

3. 
I4. .I340,6 139,08 -L, -I47,7 
I5. I377,6 !46,00 M -~147.,7 
16. 1485,0 166,7 f{ -2!8, 
I7. 1594,7 188,72 ~ -240,7. 1. 

IB. !613,3 192,55 ~ -244,5 2. 

19. 1661,3 ' 202,52 K -254,5. 3, 

20. 1697,4 210,~0 u, -.218,J 4. 

21. . 1756,5 ·222,71 K -274,4 - 5. 
22. 1816,8 ?35,99 I L, -244,5 6. 
23. 1863,8. 246,0 I Lr -254,!5 7. 
24. 1889,4 25I,8 K -303,8 * 8. 
25. I953,2 . 266,10 L,. -2-74,7 . 8. 
26. 2261,0 3'.17, 79 I .K -.389,8 
Zl. 2368,5 363,72 

I 
K -415,7 * i 

I 

* -l!J:,14eHTH{jlHKaD;HSI· npe,llllOJlOJ:H'!eJIDHaa 

..._____ 
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' 181 
PacMycceH II ToT . B 1958 r. nony'IHJI~ B 

. 152 
HOBbiii H30TOII .:JJ ';/' . • 0HH 06Hapy)KI.fJill, 'ITO 

peaKUHH 1!/d, 152 I c£,., 
tDy 152 

HCIIYCKaeT cl. -'lac-

THilbi c 9Heprneii ,.., 3,5 MaB. nepHOL( nonypacrran:a 9TOI"'O H30TOII8 2,5 'Iaca. 

npuc;;CTBHe :lJy 152 
B aii.CIIp03HeBOH cppaKUHH, IIOJiy'IeHHOii IIpH 06Jiy'IeHHH 

T8HT8JI8 6biCTpbiMH npoToHaMH, 6brno ycTanoaneao B Liy6ne Bon'I-OcMonoBcKoti: ·11 
1101 .... 

BaciiHoii H n:p. · H B HalllHX · OIIbiTax. 112/ n:p. . 

PeayJibT8Tbi H8lllliX OIIhlTOB IIO H3y'IeHHID CIIeKTpa KOHBepCHOHHhlX SJieKTpo-
1'1)1/ 152 . TB 152 . 

HOB ~ d II npen:cTaBneHbi B Ta6nHue 6. 

Ta6n11ua N26 

Peayn&TaT~ nay'IeHHSI crieKTpa KOHB~p6HoHHhlX aneKTpOHOB 
f'i\ 152 ,.,8 152 . . oV'J IT~2. = 2,3 'Iaca I H 1 . IT 'h.= 18 'IllCOBI 

'N;>Ng' J.1 L( eHTllcpHKBUHSI 

:O!Jl62 2,3 'I, TB 162 
' . 

1. 1674,0 205,18 K - 257,2 

2. 1875,0 248,60 L _ 267,2 
I 

3, . 1904,6 265,2 M- 257,2 

re 152 18 'Io !loLl 52 

1. 1327,8 136,70 K - 186,9xl 

2. 1749,0 221,10 K - 271 ,3 

3, ·2075,4,5 294,07 K - 344,3 

4. .2263,85 335,91 L -I 344,3 

6. 2357,6 361,07 K - 411,3 

6. 2444,5 382,31 K - 432,5 

7. 3057,0 538,16 K - 588,4 

8. 3162,9 566,00 K - 616,2 

; e. 3320,4 607,8 L,- 616,2> 

xl 
J.1 n:.eHT HcPIIKaUIISI npen:nono )K HT en &H aSI. 

I 
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l13MeHeJm'SI HHTeHCHBHOCTR r -nepexo.uoB c h.J = 271,3 Ksa, 

344,3 Ksa, 411,3 Kaa; 432,5 KsB, 588;4 KsB H 616,2 KsB B nocme.noBaTenbHO 

9KcnoHapoBaHHbiX ¢oTonnacTRHKax, noaaonSiroT yTaep*.naTh, 'ITo 9TH lf' -nepexo

.l:lbi B03HRK8IOT npa pacna.ue .noqepHero TB . npHnHC8Tb STH nRHKR. T B 155 
HnR 

n 153 L To He MO*eM, TaK .KaK HH o.nHY aa sTHX nHHRH He Ha6nro.uana B pa6oTe 11,2,. 1 

KpoMe Toro, HR o.nHa aa nHHRfi, nepeqacneHHbiX B Ta6nHue 6, He Ha6nro.neHa 

B onbiTax .unaTenbHoro o6nytieHaSI /T.e. apeMSI o6ny'IeHRSI - 4 tiaca, xpoMaTorpa

~uqecKoe paa.ueneHHe qepea 15-20 'Iacoa rrocne KoHua o6nytieHaSII. 

C .Upyrofi CTOpOHbl: " 
1. VfaaecTHo, 'ITO l -rrepexo.u c sHepraeli 344,3 Ksa npoacxo.nHT 

()_. 152 
B SI.Upe -;::id.. /14/. 

2. B pa6oTe /10/ Ha6nro.uanocb HapacTaHHe KOHBepcHOHHhlX nRHRH 4 -rrepe-

xo.uoa c h~ = 344, 432 Ksa; 586 Kaa ii 615 Ksa. 

TaKRM o6paaoM, H3 H3BecTHbiX HaoTorroB Tep6HSI 1 KOTopbre Morna Obi rrpHcyT

CTBOBaTb B '.URCITp03HeBofi ~paKUHH OCTaeTCSI TOitbKO rB 152 

BBH.UY sToro MO>KHO C'IHTaTb ycTaHoaneHHbiM, 'ITO 6 -rrepexo.u bi c sHep-

rHeA 271,3 KsB; 34413 KsBi 411,3 KsBo 432,5 Ksa; 588,4 Ksa H 616,2 K9a 

B03HHK8IOT rrpH pacrra.ne 

B03HRKaeT 4 -rrepexo.u 

mB 152 · TIJ. 152 
1 • BoaMo *Ho TaK *e, 'ITO rrpH pacrra.u e e» 

·186,9: KsB. Bee nepetiHcneHHbie r . -rrepeXO.l:(bl 

KpoMe hJ) = 186,9 KsB, Ha6nro.uanHcb B pa6oTe .. Eawanoaa H .up. /15/, o.uHaKo, 

T " 151 ... · ~/) 154 
OHH obinH oum6otiHO rrpHrrHcaHbi o HnH · 1 e> • B pa6oTe BacHHofi-

10 Tn ;152 
u· .up. rrpe.unaraeTcSI cxeMa pacrra.ua tJ -,·-:·· 

nonytieHHbie H8MH .naHHbie o6 sHeprHSIX rrepexo.uoB 616,2 K9B H 271,3 KsB 

D.enaroT 6onee yaepeHHbiM rrpeD.rrono)KeHHe o cymecTBOBaHHH ypoBHSI·--~16.,2 KsB 

/puc. 3/. 

B rronb3Y Toro, 'ITO r -rr~pexon c SHepraeli 257,2 KsB 'B03HHKaeT. ~pu 
1'7\ 152 . . 

pacrraD.e ct.J';j IT '/2. =2,3 qaca/ roaopSIT cneD.yromae ~aKTbi: ao-rrepBbrx, 

sTOT rrepexoD. Ha6n IOD.aeTcSI TOnbKO Tor.ua, Kor.ua xpoMaTorpa~H'IecKoe paa.uene

HUe BhliTOnHSieTCSI cpaay )Ke rrocne KOHU8 o6n~'IeHRSI 1 BO-BTOphlX, U3 cpaBH8HRSI 

RHTeHCUBHOCTU B nocneD.OBaTenbHO arCITOHHpCB8HHbiX OT O.UHOrO R TOrO )1{8 

ucTO'IHUKa ~~TorrnaCTRHOK BUD.HO, 'ITO. rrepuoD. rronypacnaD.a h V =257,2 K 9B 

MOHbwe. qeM rrepUOLJ. rronypacrraD.a h V =254,5 Kaa /T~2.=6,6 qacoa/ 110.1. · 

i ( 

OITbl 

aep< 

OcT 

/J)~ 
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B T80J1HUe 7 nepe•mcneHbl KOHBepCHOHHbie J'IHHHH, o6HapyllieHHbie B H8WHX 

OllbiT8X 1 H.!leHTHcpHU~poBaTb KOTOpbie HaM He y .!l8J10Cbo nliHHH • N2N2, 2,3, 9 H 12, 

sepo~THo, B03HHKaiOT npH. pacna.ue H30Tonoa :JJ :J. HnH T8 c T '/z > 15 'Jac, 

. . '7\ 152 "' 153 
OcTanbHbie nHHHH1 ·no ... BH.!lHMOMy, npHHa.unelliaT ciJJf Hnu t:JU1 /cKopee 

[})~ 153 I. 

CnVfCOK 

HeH:z:teHTHcpHUHpOBaHHbiX KOHBepCHOHHbiX liHHHii 

Jr. )f. Hp Fe KeY: nn 

I. 782,0. 5I,2 

2. 91) ,8 7I,20 

3. 937 ,o 72,IO 

4. II00,2 97,I8 

5. II05,0 97.96 

6. I349,0 I40,64 

7. I388,0 Ilfl, 96 

8. I4I5 ,0 I53,I 

9. IL~4I,O I58,I 

IO. I470,5 I63,84 

II. I560,2 I8I,70 

I2. !763,0 224,II 

I3. I85J,8 243,9 

I4. I979,0 269,28 

I5. I979,0 27I, 95 



; 

I 
~ 
j 

'~ 

30 

1. no.o.Taep)K.o.ea&I, nony'leHH&Ie .o.pyrHMH asTopaMH .o.aaa&Ie o cnexTpax 
. 'i\ 157 "' 155 

xoaaepcHOHH&IX snexTpoaoB c415f IT y~ = 8,2 'lacaiDVj IT,,_ =10 'lac/; 
155 . 153 . . .· ·~ . TB IT~ = 5,6 .O.HH /; TB IT~ c: 62 'lacal. npe.o.naraeTCH HOBbift ypoaeftb 

% . 2. f'1\ 155 
c saeprHeft 662,0 Ksa B cxeMy pacna.z:r:a ~~-. , 

. .. . ~~~ 
2. no.o.TBep)K.n:eao cywecTBOBaHHe K-3aXBaTaoa BeTBH npH pacna.n:e ri!:J • 

Y'Toqaea&I 3Ha'leHHst saeprHH f' -nepexo.z:r:os hv =80,6 K sa; 82,3 . K aa; 

· 99,6 Kas; 244,5 Kas; 254,5 Kas H 147,8 Kss H snepB&Ie o6sapy)Kesw HOB&Ie 

i - nHHHH c aaeprHell: 174,8 Kas, 218,9 Kss; 240,7 Kss, 274,4 Kss; S03,8Kss; 

389,8 Ksa K 41.5,7 Kss. · 

fl) 152 
3,: YcTaaoaneao npHcyTcTBRe '1- a .n:acnpo3HeaoA 4>Pa.KURB, nony'leaaoa 

npH o6ny'leHRH T8HTana O&ICTpblMH npOTOHSMH, BnepB&Ie ooaapymes . I -nepexo.n: 
. . . . .. . Iii. 152 . 

c saeprHeii 257,2 Kaa, aoaaHxarowaft npH pacna.o.e rN IJ - a, cne.n:oaaTenbao, 
. K . ~ 1~ 

.llOKa3aHO cywecTBOB8HH9 -aaXB8THOft B9TBH c!J:I • 
4. YTo'IJ:iea&I 3H8'19HHH saeprHH 'f' -nHHHR c htJ 

432,5 Kaa; 588,4 Ksa; 616,2 K aa H o6aapymes soa&dl 

rneh t 86,9 K sa, B03HRKarowHx nnn: nacna.o.e 7' g 152
• 

= 411,3 Ksa, 271,3Ksa; 

~ -nepexo.z:r: c saep-

TaKHM o6paaoM, a peaynhTaTe aay'leHHH cnexTpa .o.acnpoaHeBoA ct>paxuHH B 

RaTepsane saeprHH aT 25 .o.o ·1 000 K as. 

HaM npHHTHO Bbipa3HTb 6naro.n:apHOCTb H .A. lOTnaa.n:osy' c.xaaaauKaMy, 

B.A. XanKHHY H IO.B. HopcE;!eBy aa B&monaeane XHMH'IecKoll: 'laCTH pa6oT&I , 

H ,3BOnbcKoMy H A.C. BacHaoi!: 38 npe.o.ocTasneaae HMH peaynbTaTOB no H3y'leHHIO 

.o.Hcnpa3HeBoll: cppaxuHH .o.o ony6nHKOBaHHst H ueaayro .tiHcxyccH ro H <P.M. A 6.o.ypa-

3axoaoft 38 naMOillh B HaMepeHHSJX R o6pa6oTxe pe3ynbTaToB, 

PyxonHCh nocTynnna B na.o.aTenhCKHII: oT.z:r:en 
27 asryCTa 1960 ro.o.a. 

\ 

~ 

c:l:: 

ss;,A'co-· 

-"=> 



t :/; 

U
!b

 

&
Ie 

S
K

sB
; 

't9H
H

O
A

 

pexo.a 

H
O

, 

~
K
s
B
;
 

Ie
p

-

.H
H

 
B

 

>
iy. 

H
H

IO
 

y
p

a-

r.aen 

31 

~!lll:fB-
~~gc:-"' ~

 
ttl ~

-
8
t
"
2
f
9
2
r
-
'7

-
•5"SI 

O
S

-
G

l:O
f-

1
-
1

-
w

li'<b-
crl!9a"-'7 

_ 
e

t/<
b

-S."lrS~-'7
 -

;,-
r
u

-

e
s/fb

-
6

"0
6

i:-
H

 
_ 

,s-,R
\8-

s·~t~ra-'7-

fg
,R

(b
-9

"J
rh

a
"-H

--=
=

=
---.-\ 

E
G

/fQ
;-tO

ir"l-H
-

g C
ll 

. 0 
:s: 
a. 



0 

~ 
~· ?. "'II ~ 

B'GC"t 
... .... ... 8\ 
~ .... (h 

0~1' 

lirr!~ 

I'• 



33 

Eu/52 Gd/52 TIJ 1s2 .. CJ)!I/62 

··7. m'''' (2 

1 ~~} 
H . 

. r25~2 . 
(18; _. ~ .-

/.,.. ;: ~ 7.~.""'. ..,/ /""7~7~?."'7 

/ 
...._ __ _ 10'19 

616.2 

2+ 

0+ 0 

P He. 3. Cxe,Ma pacna.aa TB 152• 
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