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Ylany'laTenb· aanaaabiBaJOrunx npoTDHDB . 
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Te nccneaoeancH B Ha-

llillX pa6oTaX /1-4/ •. 3TDT ll3DTOU pacnaaaeTCH nyTeM 9MllCCllll U03llTpoHa 

nnn K -aaxeaTa .c T ~ <=. ( 4,3 :!:.. 0, 2) ceK. ,: I 21• UpnMepHo B 3% c~y-

qaee /3/ 'pacnaa conpoBo)KaaeTCH ncnycKaHneM aana3llbiBa!Orunx npoToHoB. 
- • ' < 

3TOT nany'laTenb (~~eHTnqmunpoBaHHbiH, KaK 
108 

Te ) nccneaoBancH TaK)Ke 

A. Cnnaonoil ;BI. n P. MaKq1apnaHOM /6/. 
+· 

HaCTDHIUa51 pa6oTa UOCBHIUeHa ll3MepeHll!O {3 - p COBnaaeHllH anH 

109 Te •· c·paeHeHne npoToHHhiX cneKTpoB ~B coenaaeHHH n 6ea connaaeHnil 

. c noanTpoHaMn· 'no3BDnHeT. onpeaennTb MaKCnManbHYJO aHeprnJO aana3llbiBaJO.-. 

mnx npoTOHOB, paBHyJO Q - B , rae Q · -nonnaH aHeprnH 
. . • . 0 . p 0 

K -a~xeaTa, ·. 

a B P - aHeprnH ces:~an .npoToHa B aoqepHeM Hape. 3Ta nenn'I?Ha none3Ha 

anH nponepKH nonyaMnnpnqecKHX pac'leToB Mace s:~aep naann oT o6nacTn 

f3 -cTa6nnl.noc'rn. KpoMe Toro, Qo - B p nxoanT B Ka'leCTBe cyruecT- .. 

. 
eeHHoro napaMeTpa B aHanna ¢opMb!' npoToHHoro cneKTpa. 3KcnepnMeHTanb-

Ha51 oueiiKa.aToro napaMeTpa aenaeT TaKoll: aHanna 6onee onpeaeneHHbiM. 
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B 1o9T 1o9 b CyTb MeTo.oa onpe.oeneHnsr Q 0 - /J .onsr napbr e :- S . aaKmo-

"'aeTcsr B cne.oyromeM. 3ana3.llbiBaromne npoTOHbr riOHBJIHIOTCH B pe3yJibTaTe 

+ 109 paapeiiJeHHoro {3 -nepexoaa n aneKTpoaaoro 38XBaTa Te B npoToaao 

109 
b N IN. H9CT80MJiblibi9 COCTOHHMH S • PaCCMOTpMM f3 p· /J OTHOIII9HMe 

MHTeacnBHOcTefi npoToHoB c .oaHHofi aHeprnefi E /J 
B COBIT8.ll91iMHX M 093 

p+ 
COBIT8.ll9HHfi C IT03MTpOH8MM. 8Ta B9JIM"'MHa CBH38Ha C 

K == ~ OTHOCMT9Jib
{3 + { 

HOfi BepoHTHOCTbiO 9MMCCMM IT03MTpoaa, KOTopasr .llJIH pa3pemeHHbiX nepexo.ooB 

npaKTM"'9CKM He 38BMCMT OT H.ll9pHbiX MaTpM'<JHbiX 9Jl9M9HTOB
1 

a OITpe.oenHeT-

Q 171 · · Q E csr z · n aaeprnett nepexo.oa • Me*.llY n p MMeeTcsr cne-
. A . 

.oyromee cooTHomeime: Q == ( Q 
0 

- B /J ) - E /J A _ 
1 

- E 
1 

, r.oe 

E 1 -aHeprusr Bo35y)l{.lleHusr KoHe"'Horo 

I'MH nepsoro· B030Y)I{.ll91IHOI'O COCTOHHIIH 

sr.opa 

IOB:Jn(2 +) 

IOBSn 
fio OU9HKe1 9Hep

x/ pasHa 1,2 Mas , 

ilpOTOHlibifi pacna.o ITpOMCXO.llMT1 I'Jlt!BHbiM Oopa30M
1 

B OCHOBHOe COCTOHHMe, 

M TOJibKO HeCKOJibKO ITpqueHTOB ITpOTOHHOI'O CIT9KTpa M0)1{9T Ob!Tb CBH38HO 

+ N/3" .c nepexo.ooM B cocToHHne 2 • fioaToMy .onsr .. cnpase.onnso 

/J . 
cneayromee Bbrpa*eHne: 

N {3p 

_..,__J ==rufJ•a • 
N/J Teop 0 

:A 
EP. A - 1 - E 2+) 

A 

K ( Q - B - E --- ) .- w ·{3' • a • K ( Q - B -
0 /J PA-l 2 0 /J 

F 
(I) 

x/ D.mr II3B9CT!ibiX "'9T!ibiX HefiTpOHHO.OecpnuHT!ibiX H30TOITOB OJIOBa C 

A OT 110 .00 118 9H9pi'HH nepBOI'O B030Y)I{.Oe!IHOI'O COCTOHHHSI .Jl9)1{HT M9)I{.Oy 1,2 n 1,3 'Mas. 
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.oeaHoe cocTo.imnsr. 

a ·siopofi - nonpa.Br 
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naBe~T~on cJ:>yaKunli 

cornacnsr. aK~nepHM• 

H3Mepeane {3 

. npe~JIO>K9HO . ~·. /B/. J 

.rr.r. Xaaceaa c co1 
. . 181 

n . · · H g , .. onpeaenSI 

HHII C Y, -ny."'BMH. 

2.·~ 

0UL!TL! npOBO.lll 

poaa THmenwx nonor 

c ncnapem1eM Tpex 

96 
Ru ( 89-,B"h) non. 

Bhlllonnena n BJJ.Oe CJ 

Jlcnonb3osancSJ 

CTpyu·, ·.pa3BJJTL!JJ p o 

onilcanue naweii yeT~ 

BXO.lle .ne6onhnrol1 UHJ: 

B.KoTopyro notlaBancSJ 

OT.llatJu, BL16usae:-1ue 
. .. 

HM 4epe3 Te~nOIIOBhlfi 

.OeT9KTOpOB 0 HBXO.llSIW; 

KannnnSipa B BH.lle · y. 

Ha ·DOBepx~OCTH KO~Of 

coopa . 8KTHBHOCTH Obi< 
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I09Te I09Sb . -::- saKmo-

ITHIDTCH n pesynbTaTe 

109 
a Te n npoTOHHO 

connaneanHx n 6es 
[3+ 

K = -+-.- OTHOCUTenb
{3 + f 

JaspemeHHbiX nepexonon 

feHTon, a onpenenHeT-

E p nMeeTCH cne-

E I , rne 

•. no oueaKe, aaep

lnHa 1,2 Man xl, . 

DCHOnHoe COCTOHHHe, 

l~llieT 6b!Tb CnH3aHO 

.cnpanennnno 

·- <U ·{3' • a • K (Q - B ·-
2 0 p 

( 1) 

nsoTonon onona c 

CTOHHHH.nelliUT Melliny 

. .. ,. 
. ·.:,.):: 

......... ":' 

~; 

. j'··. : 
.. .. 

. t .. . ,. 

.>':. 

l 

.. ..•. , .. 

~· ,• ' 

rrie· ,. <U {3, ·-a<}><}>eK-~;n'Ii~_ocTb perncTpaunn 'nosnTponon, a '0 n a 
2 

-oTHocn- .: . 

TenbHbie nepoHTHOCTH npOTOHHOJ'O pacnana. n OCHonnoe ll n nepnoe noa6;Y)i<-· . 

neH·H~9_ COCTOHHHH. B np·anofi 'l8CTU ( J) nepnblll imeH Hnmi9TCSI .rnanHb~M, 

a niopoii - nonpano'lHbiM, Benii'l~Ha Q 
0 

- B P nxonnT. K_aK napaMeTp 

n · MO)!<eT 6LITh Ha.iineHa us yciwniiSI Hanny'lrnero 
,!" • ·' ,,! 

cornacnH aK~nepnMeHTanbHoro 
'+ 

HsMepeime · f3. -·p 

c pac'leTHoil cpy!IK~neii F ( E />). 

connanennii nnH onpeneneniiSI Q 0 -:- 8" 6bmo· 

npe~nollieHo. ~ 181 n nc~onbsonaiw n onbiTax c III Te • · B p.a6oTe 
. jg; 

n.r. XaHcena c COTPYllHHKaMn 3Ha'leHUSI Q~ - H /> 
115,117 \' 

nnSI . , e .• 
. . lBI 

u Hg :-.onpenenHIDTCH·H3·J.laHHhiX no npoTOHHbiM cneKTpaM n connane-

HUll C Y -ny'{BMU~ · 

2, ·3KCnep11M9HTLl.'IbH8SI M9TOL!UK8 

·onbiTLI npOBOJ.lllniiCb Ha BHSUJHeM ny"'K9 300-CaHTllMSTpOnOJ'D UllKnOT.-

. .flc,>Ha TSI)I<SnbiX ni>HOB omu1. . 1-fsoTon ' 109 Tc ~onyqan?H 3~ c'IeT peaKUH,_Ii:: ·,·. 

c ncnap~nne~ Tpex HeATpOHOB np~ o6nyqennn MnmeHII us pa~neneHHoro 

96 Ru (. S9,6%) noHaMII I 6 0 c a11eprneil: 80 Man. MnmeHb ObJna 
. .· 2 

nhmonHena n nnne cno6oJinoii <1-onhrii n IIMena TomnHHY· 2 Mr/cM , 

lfcnonb30nancH M9TOJ.l C0611p8H11H 8KTIIBHOCTH C IIOMOllibiD J'830noil: 

. Ito;, lleianbH~e 

oni1canne Hameii ycTaHoBKII naHo n pa6oTe 181. MnrneHb noMemanacb Ha 

f ;, 50 MM),· 

n. KoTopyro nonanancH aproH nnn nosnyx npn nannemm 250 1-opp. Hnpa .

oTnaqn, BL!611B89~1LI9 ll3 MHUJeHH.i OCTaHaBnl!B8nllCb B !'839 If nblHOCHnHCb 

40 MM) B K8M9py 

).leTeKTOpOB, HBXOJ.lHIIIYIDCSI llOJ.l HenpephlBHoh OTKa'lKOH, fas nhlXOlliin Il3 

KannnnHpa n nHne ysKoii·c;-pyn, ·~anpannennoii na aniOMnnirenhiii c6opH~K,' 

na nonepxnocTii KOToporo n a.ncop6Hponanncb S!npa OT.Ua'L!n, Koacpq~nunenT 

c6opa aKTHnHOCTH 6hin 20-30%, 0TM9TIIM 1 'ITO a<jlq~eKTHBHOCTb c6opa npaMa-. 
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TII'ieCKH 38BHCHT OT KOliU91ITpaUHH npHMecefi ( no-BHJlHMOMy, MliOI'08TOM1IbiX) 

B raae. TaK, oqncTKa raaa oxna~naeMoii noByruKoii nnn npocTo JlOCTaToq!Jo 

-TOnCTbiM B8T1IbiM !f>HnbTpOM CflH~aeT KOa!f>!f>HUH91IT COOpa, no KpafiHefi Mepe, 

na nopSIJlOK. BMecTe c TeM, nannqne H30biTOq1JbiX npnMeceii B rase npHBO

JlHT K noSIBm3nmo" icl:meqnoii ToniUHHbr aKTHBHoro cnoSI Ha i::oopHHKe. ITpaKTH-

qecKH npHXOJlHTCH Hci<aTb KOMnpoMHCC TaK, qTOObi KOliU91ITp8UHSI npHMeceii 

Obtna JlOCTaToqHa JlnSI ooecneqe!JHSI Bb!COKOI'O Kos¢!f>HUHeHTa coopa, a 8KT.HB

llbiH · cnoii Obrn npneMneMoii TOniUHHbi x/. 

Coop!I.HK nepHO.lUiqecKu noBopaq.HBancSI Ha yron 45°, coopaHHaSI 8KTHB-

lJOCTb noMeiUanacb Me~y CneKTpoMeTpOM npOTO!JOB H CUHHTHnnSIUH01IHbiM 

cqeTqHKOM : {3+ -qacTHU. BpeMSI 9KCn03HUHH coopH.HKa no)l CTpyeii H IipeMSI 

oocqeTa paBHSinOCb 10 CeK. 

CneKTpoMeTp npoTonoB cocToSin na TOHKoro nnocKoro nponopunonanh

Horo cqeTqnK:a JlnH .HaMepeHHSI dE I dx H Si ( Au ) -JleTeKTopa nnSI 
:--'~' 

E Ill!. ·rrpnMeneH.He _TenecKona Obrno neo6xoJlHMo, T.K. onpeJleneH.HSI 

1o9T - · 
0 

. . u 

· e HCnbtTbiB8eT T8K~e a -pacna)l. T1IOill9H.He H1IT9HCHBHOC~eH npo-

TOHOB II a -qaCTHU paBHO 2,5 / 6/ • B Kaqe,CTBe {3 _-cqeTqHKa HCUOnb-

30BancSI !f>oTOYM1IOxrntenb 4>3Y -13 C nnaCTM8CCOBbiM CUHHTHnnSITDpOM TOn

lUHHOH l MM II JlHBMeTpOM 40- MM. CBOHCTBa cqeTqHKa ( !f>opMa nHHIIH, 
,!,,!, ··. . .. ) . . 18/ 
9~~9KTIIBHOCTb perHCTpaUHH H T.Jl~ onncaHM B paooTe 

3neKTpOH1IaSI annapaTypa Obtna coopaHa no cxeMe ObiCTpo-MeJlneHHbiX 

coBnaueH.Hil:~ Paaperuaromee BpeMSI ObiCTpbrx coBnaueHrrii noanTpona H. npoTo

Ha Obtno 30. HCeK. JlnSI BbiJleneHrrSI npoTonoB ncnonhaoB~ncSI JlH<jl¢epeHunanh-

· xl 
· · I1oJlpo6Hbrii ooaop pa6oT no MeTony raaoBoro coonpannSI aKTHBHOCTH 

Jlan B pa6oTe /106/. 

6 

llbiH Jl.HCKpHMHH8TOp B 

.ncnonhaoBanncb JlBa. l 

B COBn8Jl9HHH H 093 

3 

CneKTp aana3Jlbi 

Bo3pacTaHHe HHTencm 

prrc. 2 n_pencTaBneHbi 

COBna)l91I.HH H 093 COE 

E p • = 2 M aB cocTaB 

yMeHbruaeTcSI ( 1% ·· npn 

CnyqafiHbie coBm 

a -qacTHU The' 

HOM KaHane_coBnaneH~ 

cnyqatiHble COBIT8Jl9HIISi 

9HeprHH npOTOHOB BKn 

oTHomeHne .. N f3 PI NP 

COBITaJlEiHHSI BblqTeHbl) • 

npOTOHa. 3TO CBSI38HO 

.H 1 COOTB9TCTB9HHO, \YN 

B KaqecTBe nep~ 

C pacqeTHOH !f>yHKUHeii, ~ 

HHe IOB Sn • Bbrna Bit 

c X -nyqaM.H nocne · 

napunanbHOti aHeprnn.r 

c yqeToM aaxBaTa ane~ 

., ,,_ •••• ,.,. .••• .., ... ~~·~- ..... ~ .. J.J.ofo ....... ;~~-'.'.;;..t.~·~,.;,;.;....~:.-~-.. -.... 



IJliiMOMy, MIIOroaTOMIIbiX) 

ft. Hnii np~cTo noc;aToqao 

5opa, no Kpaftneli ~epe, 

piiMeceft B raae npiiBO

~.Ha c6opiiiiKe. ITpaKTII-

:onuenTpauiiH npiiMeceft 

IUIIeiiTa C5opa1 a 8KTIIB-

, 45°, co6pannag aKTIIB-

II CUIIHTIInnSIUIIOHHbiM 

~ non CTpyefi II BpeMSI 

ocKoro nponopuiionanc-

1. -AeTeKTopa nnH 

He06XOJliiM0 1 T.K. 

HIITeiiC,IIBHOCTefi npo-

{3 , -cqeTqiiKa IIcnonb-

CUIIIITIInnSITOpOM TOn

:a ( <PopMa niiiiiiii, 

re 181 

Me 6biCTpo-Mennenn~:>xx 

IIH noaiiTpOHaii. npoTO

)B~nCSI nii<jl<jlepenunanb-

0 C06IIp8HIISI 8KTIIBHOCTII 

1 

1 
'I 

I 
! 

L. 

I 
I 

\ 

)· 
! 

IIbiii JliiCKpiiMIIIIaTop B Kanane nponopunonanbiioro cqeTqiiKa. OnnospeMenno 

ncnon~:>aosaniiCb nsa ananiiaaTopa AH-4096 nnH .saniiCII cneKTpa npoToiioB 

B COBnaneiiiiii II 6ea COBIIaJleiiiifi C II03IITpOHaMII. 

3. PeayncTaTbi aKcnepnMeiiTOB 

CneKTP aanaaJlhiBaromnx npoToiioB 109Te npeJlcTaBnen aa pnc. 1. 

Bo3pacTanne nnTeiiCIIBHOCTII JlnH E P < 2 Mas CBSiaano c f3 -<PonoM. Ha 

pnc. 2 npeJlcTanneiibi ycpennenn~:>xe no IIIITepsany B 100 KSB cneKTpbi B 

COBIIaJleiiHII II 6e3 COBnaneiinft C II03IITpOIIaMIIo <f>oH f3 II y -II3nyqeHIISI JlnSI 

E p = 2 Mas cocTannHeT. 10%, npii 6oncunr:x anepriiSIX ero BKnaJl 6biCTpo 

yMeHbiUaeTc~ ( 1% npn E P = 2,2 Mas). 

CnyqafiHbie cosnaJleiiiiSI onpeJlenHniiCb c noMbllibiO Kann6posoqHbiX 

a -qacTliU ( T h c' ) 1 KOTOpbie B pa6oqn~ ycnoB,IISIX II3MepHniiCb B OJlHHO~

HOM KaHane COBnaJleHIIH /8/ • nn~ IIpOTOHOB C aneprnefi ( 2,0 - 31S) MaB 

cnyq~fiHbie ~OBIIaJleHIISI He npeBbilllaiOT 10% OT ll~TllHHblXo C yBennqenne~ 

aHeprnii llpOTOHOB BKnBJl cnyqafiHbiX COBIIaJleHnfi paCTeT, T.K. yMeHbiUaeTCSI .: 

oTHoiUenne . N f3 PI N P • 3To oTHOIUenne .rroKaaano na pnc. '3 ( cnyqafiHbie ., 

cosnaneHIISI BbiqTeHbi). Bennqnna N P. I N rranaeT c pocToM anepriin 
,_.p /1' 

npoTona. 3To csgaano c yMeHbiUenneM napunanhHofi anepriiii. f3 -nepexoJla · 
{3+ 

II 1 ·COOTBeTCTBeHH0 1 yMeHblll9HIIeM BennqHHbl · --+-:-'----
. f3 + { 

B KaqecTBe nepsoro npn6nii)I{eHIIH OTHoiUeHIIe · Nf3p I N p cpaBHIIBan~cb 

c pacqeTHOH <jlyHKUneit1 _YqnTbiBBIOllieH TOnbKO p -pa.crraJl B OCHOBlJOe COCTOSI-

108 s HIIe n • Ebxna BBeJleaa ae6onbiUaSI nonpasKa aa conn_pneane npoTOlJOB 
f3 

c X -nyqaMII nocne K -aaxnaTa 18l. BeniiqHlJa . + n <jlylJKilHH 
f3 + {. 

napuHanbnoH: aneprHH nepexoJla .Q _paccqHTbiBanacb cornacao pa6oTe 1121 

C yqeTOM 3a:XBaTa aneKTpOlJOB C L :..o6onoqKH. 3aBIICHMOCTh (J) f3 oT aaep-

7 
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';~'lin 'no3HTpOHOB ,6pa~~Cb H3 pa6oT~I /B/. 
. . . -

A 6coiuoTaoe aaaqemre· C.!~- 6bmo,-. ,. : _ -
I ' . 

BTopbiM ( noMHMo Q 0 - B P ) napaMeTpoM B nOAI"OHKe. cpyHKUIIH 'f.,. K:'a~c~e_;· 

pnMeHTy no MeTony HanMeHhnmx KBanpaToB. Ha ycnoBHH uanny'lfrnero ~prim-· 

. , cHH aKcnepHMeHTanhaorr;> oTnorneunH ·.N {3~ I N 'p . c pac'!feToM nony'!eHo 

Qo B 
p 

7106 MaB. 

llanee1 nonh3yHCb 9THM peaynhTaTOM1 Mbl paCC'JHTann OTHOCHTenhHble 
' . •· . + . +' '' 

"'<::' BepOHTHOCTH 3aCeneHHH B npOTOHHDM pacna)le CDCTOHHHit 0 H 2 HApa 
lOB 
· Sn (Koacf><PmmenThi a 0 H a 2 B cpopMyne (1)). B-aTOM pac'!feTe nnH· 

109 ' 
aneprnn CBH3H npoTona ·B Sb 6hrno B3HTO aHa'!feane 110 MaB1 a cnna 
'109 . . ' + .' ··~ . ' .. ' ' . ' ' 

Te npennonarancH paBHbiM 5/2 141• Pac'!feT npoBonnncH c noMOlllhJO •·· 

CTaTIICTHqeCKDit MOAenH npouecca HcnycKaHHH sana3AbiBaJOll!HX npOTOHOB1 

pa3BHToit B npeni1nymnx pa6oTax ' 1131 141 • ·. KoacpcpnuneHThi a . n a oKa-
~ 2 

sannch aal3ncHmHMH oT aneprnn npoToHa1 B cyMMe ua pacnan B cocTOHHHe_ 

2+ npHXDAHTCH "' 5% npOTOHHDI"O CIIeKTpa. 
. . 

·nocne aToro 6hino· npo_BeJleHo cpaBHenne ai<cn~pnMeuian.hnofi saBncll:._ 

MOCTH Nf3 I N ' p p oT aaeprnn npoToHa c cf>YHKuneit · F 1 BKnJO'!faJOmeit 

pacnan K8K B 0+ 1 TaK II B. 2+ ~ B · pesyni:>TaTe nony'lfeHo Q - B · = 
. • 0 p 

= (7114 t_.O,IO). MaB. YKaaaunaH ornn6Ka · BKnJO'IfaeT. cTaTHCTH'Ife~KYJO He-

TO'IfHOCTb1 norpelllHOCTb .B Kann6pOBKe aHepreTH'IfeCIWfi lllKanbi H onpeJleneHHH; 
' . ' ' . + 

w f3 1 a TaK:lKe norpernnocTh B y'lfeTe pacnana 'B cocToHHHe 2 .• · KpnBaH aa 

pl!Co 3 . fiBnHeTCfi paC'JeTHDfi1 COOTBeTCTBYJOll!efi OIITHMBnhHbiM 3Ha'lfeHHHM na-

• paMeTpDB ( X 
2 

= 38). Ha pre. 4 noKaaano OTKnonenne aKcnepnMeHTanhHbiX 
• ' • "'' l 

TO'IfeK DT p8C'IfeTHOfi KpHB.ofi. 

\ .~ 

8 

l 
.· 

~·$:"· 

: "~ 

',' ,-

u ' lf' :: 
. 1,, . ' 

:.::'~: 
. ;'~t 

•· 

·' 

•, . ~ 

, ..... • 

c..: 

. .... , .. 

·_;.4' 
.... ··. 

1.·B·Ta6nnue non 

CKa3aHHHMH PHAa .H3Bec 

Hac
TOHll!aH 
•pa6oTa 
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2. B pa6oTe 141 
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"'SM Ha Tp!I OlllH6K!I, 0TKJIOHSH!ie YM8Hblii88TC.II .JlO JlBYX Cp8JlH8KB8JlpaTII<iHhlX 

OIIIII60K 1 SCJIII liCTIIHHOe 3H8"18HII8 Q0 - 8 p Ha 100 K9B 6oJibrU8 1 "'SM H~H- . 

· 6onee Bepo.H;Hoe, ·TeM He MSHee, Mhl o6paiiiaeM BHIIMaH!Ie aa 9Ty TO"'KY~ 

0Ha COOTBSTCTByeT Ha!I6onee IIHTSHCIIBllOMy IIHKY B CllSKTpe IIpOTOHOB, H. Mhl. 

HS IICKJIIO"'88M, "'TO 9TO OTKJIOH8HII8 He o6yCJIOBJI8HO USJIHKOM CT8TIICTH"'8C-

KOJ1 OIIIII6Kofi, 
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MaTepHanLI CHMn 
3neKTpOHHKC: )ly6 

Coo6111eHHll yqacT 
.. Ma no CTPYKType 

' Pl-3971 : 'ilyK!JOHLI: H nHOH 

COBClllaHHll no H 
HLJM B3aHMO,II,eiiCT 

10-4220. '3BM B 3KcmipHM 

Ta, 1968. 
H.3sonloCKH, 10.0 
HHe 3BM B cneKTJl 
HOB tilH3HKH> 

JleKUHH . TOii )I(C 

.: H Opl'aHH3aUHll BB 

JleKUHH TOii )!(C. I 

CKHii. MeTO,IIHKa 6 
B tilH3HKe BLICOKHX 

JleKUHH TOH )I(C 
,!Ia 'Iax .3KcnepHMeJ 

JleKUHH TOii .)l(e I 

X3,11 •. 06pa60TKa 
c noMOIIILK{HP )l. 

P10-4245 JleKUHH Toii • )I(C 
. Henna. 06pa6oTJ(, 
. 6ectilHnLMOBLIX Ka 

10-4319 

4-4589 

2-4816 

JleKUHH TOH ')I(C I 
neKUHii • npHMCH· 
TanLHOii tilH3HKH. 
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