
OooEJJlIHEHHfill HHCTllTYT 5I.IT,EPHHX IICCJIE.I!OBAID!!l 

JIAEOPATOP}r5I iJ!EPHLIX IIPOEJIEM 

BTOPIItrHHE ·.rrmHLIE PEAmum IIPrr EOTIBAPJ.OO'OBIIB OJIOBA 

EHCTPH1im ITPOTOFW.m 

I 9 5 7 ro 



. P-4r 

OEnEJ.UiHEHHHf! UHCTHTYT fl,IJ,EPHEIX IlCCJIE,TIOBAIDI!l 

JIAEOPATOPlifl 9,nEPHHX IIPOEJIEM 

BTOP!fCIHHE 5IJtE,'PHL!E PEAmurn ITPli EOHEAP)IITPOBiill OJIODA 

EHCTPHUII IIPOTOHAHH 

- I 9 5 7 r() 



Pa.,.tHOXID.GilI8CltHM :M8TO.lt0:M P.t3ytleHO o6pa30BaIIHe 

TeJIJlypa· H. HO.n;a H3 OJIOBa no.n; JttltCTBueu IlpOTOHOB C 

3Heprmnm 01.; I70 .no 660 M3Bo. Cettemre BTcipHttH:ax peax-

nn:rr aaxBa:ra d. ...... qact:£in n Qep mnns .n;im 660 M0B 

Hatl.1t8HO paBRLU,t I0 0 IQ""':30 c1f- M I ,6oI0-:3Q cu2, COOT...,, 

BeTCTBeHHOo.. IIoeytteam~e cette1ma corJiacymrcsr c pe -

syJIEiTaTaim HCCJie,tto:aa.ums no;todmoc peam~11n Ha Cu , 
Sin H. Pt .n;pyrm.m aBToparm it' paexo.n;arcs · c iaaumm 

pa.6oTit ( 2) .. ·IIpono;r;uTca ana.11u3· :nccnepnMeHTaJir,noro 

MaTepuaJiaH,IteJiaDTCSl aaKJil)tteHHS 06 OT.D;8JILHUX 

3Tanax,. 131'.0pHtIHbIX -peam:tHMo, 
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IIpl! 06i'Yllli1Urn: pa.3.fmtUU,IX 3!t®MiBXOB npOTOnm.M C anepn1en 

B HeCKOJ'f&KO COT M3B Ha6.mt)Jtaete.1 o6pa30&1.HM8 paJCMOaRTHBHUX 

H30f0ll08 C atOMHmai HOMepmm dOBitmnm~ qeu y HCXO~Horo R)tpa(I=?)o 

3l>it il30?0Im B03ID!KalO?o rmBBm! 06J830M~ npm 38XBatl a~tm= 
l: ·1 ;,' ·r, 

mtHH npoJ.tYKtlOB pacmennenm:r ( .: <'~,! 9 • :;, :.,.. m ~-z. ) o Ceqeuue 
0 ' ' 

B'fOPHWHX peaxmrn HeBt!JIDKO ~ ITpH 3Hepr:mit 340=480 U:38 er~ -~2.. Fy 

Io=29 ,cu.2 
I) a. Ci i-3' r-, ro,.,3Ic? 0, B odmix' c.nyqasrx _BeJmtnme. ce1te__, 

. ' . ' 

lll'18 38lt8THO, pacTeT C pocT0M3HeprHHo Harrpmxepi) nprr,o6Jiytt8HHB 

ue.n;tt nporonm.m c ~nepr:0:eri 2 9 2 EaB ceqeuue odp~30DaHHn repMa= 
. . ~ 

HHH B03pacraet B. ;tecsrT:& pa.3 no cpaBHemu,_ c cettetmeu na npoionax 

C 3HeprHett 340 ll3Bo 

~aHHUe pasnuqamc aBTOpOB O ceqeHHHX BTOpll'tHHX peaK4HTI 

Hennoxo cornacyrotcn 'APYT c JtpyroMo Wcxmoqeane cocTaBnset JIHmL 

pa6ora Uapieesa .H IIepmra1m (2) 9 r)1e cettemie :aaxBa;a JU'.!THH OJIOBOM 

no nopn,n;Ky B8JIHttHHU Hatl,n;eH0 no-q·rn paBHlilM cetreH~ID peaK4:vIH 
• , <.' '. ' 

saxBaTa c:/. ...,qacTHU, Toe o B 50=100 pas 6oJI!ime ~ tteM Ha ,n;pyrHx 

3JieM8HTaXo 

IIpH nocraH0BKe Hacrosrmen padoTu npecne,n;oBa.noc:c .ztBe ue,mg 

B0=nepBUX9 npoBepux:& ,n;aHHUe 0 ceiieHHH o6pa30Bamiur H30T0TT0B 

H0)ta rrpn 06JiytteHllM 0JI0Da C2) ~r~BO=BTOJ.)UX9 TI0JiytmTL )t0il0JIHH~ . 
T8JI:&mte ,n;a1rn11e 0 BTOplltnnnc peaKUHHX )I.Im BUBCHBIUUI HX MexaIU!lllllo 

):ieTOJt.MKa, 3EJmepmxeH~a ,,, 

06:in2rtL1 0JI0Ba BLICOKOfi 'tlitCTOTH ( CO)t8J.)lm.HiiI8 np1nrecei1 < ro=4%) 

3aBepay:rue B aJmlmllH8DYJ) ~OJlbfY~ cdJiy~aJ:mcL Ha pa3JIR~HUX 

pa.J{ey'OOX nytuta npOTOHOB CLIHXpOLtMKJIOTJ.)OHao tfHmenw MM8JIH Bee 

092 ~ Op5 rpo 06Jiy~ea:vre np0H3B0)tHJI0C~ B TeqeHHe O~Horo-,n;Byx 

~aCOBo HHTeHCHBHOCTL npoTOHHOro nyqiea, onpe'AeJISJiaCL no HaKOilJI8HHD 
'-



B nsyqaeMoM 11'.HTepBaJI~ :.nreprHi1 npo:rouoB npmurManoc1, paBHm.r· IO 

lraJIJm6apHo 

Bgp:eJieiu~e n_g_g~p rrocws o6Jiytnnnrn: 06:paseu pacTBopstJica B 

ropHqen xonuenrpnpoBaunon a3otHon K~~not~ 9 co~epxamen nepcyJib= 
~ lJ !\.; .1:µ 

<pa.T KaJnUis- 30 Mr no,n;a ( ~: ,_; .!,, ) n 50 Mr : 2 (a301'HOKHCJI!illi . 
. paCTBOP)o PaCTBOp pas6aBJIHJICH ~o. 80°100 MJI~ HO,n;at BOCCTaHaBJIH= 

'i.1L . . r 
naJICJI ,ItO HO.n;e.~a cyJI!>(!)HTOM Harp:mr ,, OTI"OH1IJICH nocJie,n;oJ3aTeJIL"-' 

§r.•,' 

Ho tiepes ,n;Ba norJIOTI'!TeJIHo IIepBiiift n:orJioTnteJI:E, 6un 3anoJIHeH ! , ~lrJV3 
l, , tr .. ,. 

BTOpoii paCTBOpOM : ,,)! '1.' ', 0 rrocJie 3TOro 3JI8M8HTapnun HO)t 

.n;na,ic,n;u 3KcrparnpoBaJICH XJIOPO~OpMOMo 

niur mn1epemdi npviroTOBJISIJilIC:& Mlllll8HR H3 l{aK npa.BHJIO j) 

xm.rntteCitidi BLIXO.n; HOCI1'l:BJIH COCTaBJIHJI 60°=70%%0 Cne~a;r:omie npOB8P= 

KH rro:rea3aJmi tITO·IlOTep~ pa.n;noaETHBHOro HO)ta 3a CtJeT cop6UHH 

Ha ,n;ByOKRCH OJIOBa~ o6pa3yromeficH npH paCTBopeHHit ueTaJimr~eCKOro 

OJIODa B p H.f):; 9 ne npOHCXO).tHT 0 

P!Yt.e,Jienne TeJIJiypa~ no o:reoHtJamnr oTroaa no.n;a co.n;epnMoe 

neperoJIHOM K0116U ynapnBaJIOCl> H oca,n;OK .n;Byororcit OJIOBa paCTBOpSIJI= 
. ) 

CH B EOHqeHTpHpOBHHHOll COJIHHOll KMCJIOTeo Iloc;re y~aJieHHSI H36UTit.a. 

H \1; TeJicyp oca~a;rcg .n;Byxn:opn:ctm.I oJIOBOMo Oca;toK · uentpitcpyrit= 

poBaJICH H BHOnb paCTBOpHJICH CMeCDID KOHneHTPHPOB8.HH1TX COJISIHOH 

n asornon KJWJIOT o K pacrnopy ,n;o6aBJIHJIHCE>_ 06paTH1te nocitTeJW Se 91 

5,t 2> } !'!, 9 Cv, ' H .n;po (I=2 Mr) n npoBO.ItitJIOCb ynap1rnam1e 

no'ITH ,n;ocyxao CeJieII ~ 1mm:&1IK9 OJIOBO n cypi,:ua y.n;amrmrn:r, npH 

' .n;ny:rtpal'HOM ynapirnaHHH C 3 1.m- - 3i O 0.n;HOBpeMeHHO y.n;aJISIJWCl, fl 

1, \ • 

c;rr.n;u h : 1 ~ ;, o Oc:raToK pacrnopsrnca B 3 I\ coJisrnon imcJtoTe 91 

u renJiyp oca,r.n;aJicH na KHm:rntero pacrBopa 3(,J',. o Bunap1rna1rne 

pacTBopa c HJ: M oca.x.n;em,rn Me:raJimtt1ecrtoro reJIJiypa SO,?, 
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IIOB!'Op.!IJIOC!i> ,ItBaj!,'ltLio J(Jm (PtrLC'.l'Ieki O'f · 3a:rpn3IleHHi1 6Jm.ropo.rcmnm 
uexaJinru.m "t:z. n~peromrJWJl B l'o:rtie Bo.n;opo'Aa n:tm rei.meparype 

800~9000Co I{OB:,IttHICa'f ClllIBaJICH a30't:ffi)if KUCJIO'fOtl Ii yna.p1rna.rrt1.t 

C 
5 I !• I} 

r. ,.,_4: • Yl 
r,_ 1 1,, 
J ,..-;111 ~ Oca:l:tJX(e~HHi:t cep1mcn:w raBOM ~iammtJec:re~n 

i•eJIJiyp HalIOCllJJ:CSI Ha ll~ill1tlH'.b 0 XrumsqeeE:Yltl BIDCO.It COCT8.BJ1HJI 2Qcc.,40%%o 

ll3?J6ES]!,F JW,Jt~o~qq;,F!Bl_!,q_Q±!,Q, Ms:uepe:mn1 · odpasrtoB n:poMsBo""". 

,n;:ttmrc1, na TopneBoM cq~:n-q1rn:e ·co cmo.n:amn,r 01<:onrKo:M ro-JintMHOii ", 3Mr /ml- o 

"1! ::. !._, 1 · · .. · ""f lt4'l.1 ., . ;. 
06Hapy,icem,1 CJIS,1U'IDir(v!e I130T0111! MO,n;ag J ·--,fr 

1 
\{) Tll:=I3 ,n;H O. J , ( ~: :iq 

Ta:~r5 ,:o;H 9 ) ~l"'~'(t) Ti.:I3 -qac 9 Ji !jfiil (< T~I98 tract _))al(~} T..:30MHHo 

.Itomi I{.,._,3axna':r:a y J :i'2,~,, 
9 

J H : • It :3 npmm:uaimc:& parim,n.m 

50v ,...,, 60 H (',/' 60%9 COOl'B8T·CTB8HHo(8?o y T6.JIJiypa o6Hapyxeu 
. .. . ~- m:, , 

O,I(HH nepliO,I( OKOJIO 6 ,n;uen O !KTMl:SHOCT!, O?Hecena K \~~ t Ta:6,ItH O j) 

I 

1eotopaM per:0:0:rpHpyercn ~o .n;ottepHeMy ~30:ron:y ~',/l 
1
h{~) T,,,:3 11 5 MHH o j) 

Er, =31)I 1faBo BHl(8JIHTI> Ha :rtp)7!BOi1 pa~rra.n;a T~ li,t; (,}-. Tg;:=495 ,ltH~He 

'• I;~ 
y,1ta81'CH BBR.ltY r 6.ttl'!30CTM nepHO'AOB !\ ¼. H ?;., M MaJIOtl arpcpeK= 

;t, 
THBHOCTH perHCTpannH 

~. ,,¼ 
,ItOM 2 zi 5 ttac ( . f~ ,;::_ l!<.:~ -

x~nyqeno Odpa30BaHHe 

) He nsyqaJtOC:&o 

I!§syn~TaTJ:I Qn~IOB 

aKTlr<iHOCTM C nep:tIO= 

li,IteHrmimunpoBa1mue npo,n;yl{:ThI pea:reuirn: c sapsr,n;otr Ha 2 · H 3 

e)tMHRUhl doJI:&mnM? 'tleM y ;u::xo,n;noro sr.ztpa n nx ceq(nrn:n o6pasonaHHi1 

npM pa3JmtJB0H 3Hepr1m: npOTOHOB np1rne,n;e:m,1 B TaciJIHUe IO TaM xce 

yKa.saHH Ha6n10;o;ae1.ui1e cpe,n;Heap:mpueT11:ttec:rtne orxJioHeHHJI cetieHHi1 9 

onpe.n;eJteHHUS HS Tpex OTIU?OBo 
4 . 

--· 
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MaJiaH pa,'!J;txOaK'l'HBBOiCTJ!Ji 1nuuel'!®ti 'fJl, Ch.iJ.llfutW@ IeOJIH\tl~CT.B O M30TO-= 

non HO,lta tlp93Blirqaf1HO 38.TPYitlU!lDT pa8!Jid:llt®.B:fil:@ Kl')I1BOfi paerra.,n:a H 

onpe.n;enenlle n1iu::o.n:a oxi.ite.n:&Hux n:po)tf.a:10:e o BnW}JXE!(f) ·· .n:o cro:aepnw 
"If, :,t~· . 

MOxHo ClIHTaTL ce-qemie o6pasoBaHrur ) · o CYJ.mmpm,~ c~qenu~ 

MOXet 6UTL HeMHOro sanumeHO sa eq®1 p@l")..1ttpar.m~ ~~@KtpOHOB 

BHJTp8HHefi KOBBepcmr y :.J X) o IT0°zm:.rtmi.KO:My O a6COJYIDTHa! no~, 

rpemnocTI> B onpe,n:eJ£emnt cyiruapaoro ce·qe1u1~ ure:a~JIHKa. 0 TaK KaK 

pe.3yJU,TaT1.t pa60TH (6) (C:UoTad,muy !) 0 no.nytteHHLie M~?O,l'tlttJ8CKH 

HecieoJI:&IOO 1matte 9 .n;oBoJu,no xopomo · cornacyro'.I'cH e nacTonII{mot .n:aH---

. nm.mo I{poMe Toro 9 HaJt;ieum,1e ceqe:ama 6)In8:R:M K ceqem11srM o6pasoBa-

mm usoxonon repi.ramur H3 _C~ (3) H ti HS t.'(6 ('7) · 

(ClloTa6Jio2)o TaKllM Od~30M rm HallinX .1:(8.HHblX CJie~yeT 9 'ttTO cetremrn 

DTOPlfttHOti peait~IUI 3aXBaTa JIHTHJI ©JYODOM OEa8n1BaeTC.Tl 3Ha'Cl:t-ITeJIDH0 

MeH1:,rue (npM 340 M9B n 50 pa!E) ceqeH:vri; · o 1w1:'0IJbIX c~o61.:1aJm: pam~e 

HapEe"s i-1 IIepm.raII (
2) 0 Ifu,K Y'll.6 O:et.re11aJIOCJ& B!:Ull·e;) cet!eH:mr BTOPHtJ= 

HHX peaK~Uti pacTyT c· pOCTOM 3Irnpl'ZUI npOTOHOB9 HO ,T(a:!R'.e ,D;JlH 

660 rfan MLI HamJJM n· IS pa3 1.-ren:&nre.e eetJeirne$ '<IeM ,n;aexcn MMH ,n;JIH 

340 M~D (2;; .3 oI0'-"29 c:u2) 0 IlpH 9TO:M 01jna1)Y'Je6H'.LI o,n:mi ~ TS x_e rrpo.n;yx~ 

TU peam:i;i,rnl) HO OTHO(:ml'eJIIiiHLie vl30'1:0rtB11'B COC'.!'8.Biit pe3KO OTJIM'{JaIDT= 

en ,n;pyr OT ,n;pyrao 

x) ,.( r:, 
IIpM onpe,n;;eJiemm ceqernrn (1t5pasoBamrn: ,! He ytJuTuBaJioc:& 
npliCY'rCT.BlfS SJieKTpOHOB BHJ'rpe1rn:en KOHBe:pc:m,r O K03<pqm:rineHT 
crqera X=Jiyqett :ropr~enm.r 0'<:(8'.l:•r:mcoM~ nan,tteHHb!ti c noMom:010 
3TaJioua ":1 <L;; (-t:) Tilll6Q .J~TI oil pa:oea 2%o 
,Jlono.rrmr:ceJI:r:,H1.1e !1suepemu1 B ri:0:1rn:II.n;pvr-1ecneo.M trqe'rttmte c aJIIO= 
MmmeBEMH CT6HK&m !10.J~TBle.P~{)Xi:i,IDT rrpaB!UI:bHOC:~r, pa3JI0~emrn 
KP~BLIX pacrr~ao ITpu ~TOM f .I.,;, He 06Hapyr.m::aaeTCSI ~ a 
BllXO,Itlit OCTaJil>IU:iIX H30TOilOB COt'JU:!.OyrDT'CJi C ,n;aHHL11Jl1 il noJiyqeu~., 
HLI?.rn Ha TOpqeBO:M CtleTtU'!K,e o 



IIpe.n:noJio,iteH1te o TOM~ tITO Ha6JI10).(ae1.me uauu cetzemie samtr.eeno 
~Aic>~!t 

sa cqeT rrorep1;Jns 1.rmaem1 Q narpeTotr B BaKYY1:I!Btl n:auepe c1-rnxpounK= 

JIOTpoHa npn OdJiyqemur$ JtICKQUOq{mo KOHTpO.'I!IHID.m OilHTa?.mo ·B 3TllX 

onurax odpasrlbl oJioBa. 06.nytrairn:c:r,, sanammmJH B ronxocTennyn, 

C1'0KJISIHIIyro aimyJiy o Blil:XO,D;Lt H30l'0TT0B H0)ta npn ~TOM nan.n:em,y C0Bila= 

.ItaIOIItllMU C ,!taHHbu.m: B ra6mnte IO IIpOt-WXOirJteHn~ aKTHBHO CTH KaK 

3(fxpeitT npm.rece~ ncKmoqaeTcn npn aHamrne B03:U0ltHiiIX sarpasaemt:tio 

BH)teJieHne 6ap1rn: ( !~ i=:56) no1easaJio 9 t1To sa crqer pacmennenm1 

npm.recen uoxHo 061:,n:cmrT:& imm1ii I/25 qacrr, aKXHBHOC'l'YJ no.n:ao 

Ha pnc oI HnxnJia :rep1rnaa = noKa3aHo HSMeHemte ceqemur 

06:p3.30Bam:tH HO.n;a C YBISJiv!'l!i9Hl1'.eM snepr1nt npOTOHOB O Bo nee KPYT0E! 
t£J:1/,f,( f I 0 

B03pacTaififeY:a· O6JiaCTH sueprHti np0T0H0B BbIIJe 400 MsB~ oc5a3aHHOe 

B OCHOBIIOM$', yBeJiutJeHHi) BHXO,n;a. JierieHX 1'!301:0TIOB no;ta 2l MO:{tl!O . OC>'I>JIC~_, 

HHT:E, sa cqeT cymecTBOBan~Jt ,n;orronm1:ren:1,uon pea1<:r.1nu o6pasoBamrn: 

Mo,n;a __, peaI{I~ur-r saxnaTa 6Ncrporo npoTOHa c nocne,n;yrorrrm,r ucnycm.1.1u1.., 
r::---~"' 

SM ,!l;BYX ~h- ~ue30H0B l1 HeC!WJI:bKHX H8fi'rp0H0B O t{ coxaJiem110~ \ CKY.1t~-' 

Htre 3:recrrepmJeHTaJILHIJe ,n;amrLre He nos:soJIHIOT o:o;e1rnr1, BKJia~ ~Toi1 pe= 

aK:o;Hu H y:reasar1> 96Jia.Clb 9nepr~n~ r,n;e onax ocyiqecTBJirrexcno 
t . I 

Cetiemrn BTOpHl!HOti peam:unr saxBaTa a;,. =tzacTHU onpe.n;eneHo 
I\ RI. 

ToJr&:reo ,n;mr o.n;uoro npo,n;yKTa peaKr1uu l'/,(! (c1J0Ta6mn\y I)o IIos--

TOMY rrp11 corrocraBJieHnu uamux ,n;amn1x no peaK1~1rnu aaxnaTa ~ = 

'llaCTU:O: c ,n;aHHI:U.m ,ItpyrHX aBT0p0B (I_~ 39 7) m~o6xo.n;m,ro ytteCTI, 0C'I'8,JI1,,= 

nLre npo,n;y:reT:or ( d , )( i'1 )~ paam~HII o · 3To J:tOCTHr:aeTcs BBe,n;eHHeM no= 

. npaBotJuoro K03cWm:o:neHT~ 9 np:a6JIH3H?eJil:iHO paBHoro 5X) a Onpe,n;eJiennoe 

x) IIpM 1rnytieHnM o6pa30Ba1nrn &J ixs 8- 1
1 (

7) 6@JW Hatt.rte Ho 9, tJTo j 

B OCHOBHOMi) acraTMH 06pa3yeTCiI B pesyJI:&TaTe peaKnuii ( c.:l, ~~ ) 
M ( d,_ \ ~J"i ) O IIpMHHMan )J,JIH "'re. ij';.;;; aHaJIOrHqHbIU :uexamrm.r 
o6pa30Bamur M YlIUTEBaSI pacnpoc1:paHSHH0CTI, H30T0TI0B 0JI0Da 

Snm.,_ M ~~\Ul (20%)~ IIOJiyqae?.t K03(W):m~Hell".I:t> paBH11i1 rIRTHo 
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TaB:m.t o6pa30M nOJllIO?J C:S'q(:ltJ~ o6pa30Bamtil TISJIJiypa9 paBBoie _ 

4 0 I0~-'29 
iOM

2 
0I{',d.3hl:BaeTC.l! 6JM8Kr.!l{ K ceq~:mno 'odpasooo.HMH H30TOI'IOB 

. }.r M3 c,,, (J) 11 ,t ''L_i: it E' H3 t, (I O 7) B cpaBHHMOM UHtep'-' 

D8.JI6 3H~p!'v.il1 60!J:6ap)t11Ipyromt1x qac·!'M~ ( CMoTa6JmrtY 2 o)o 

Ce'lleHi'.f'.,e o6pa~oBaHurn: 
:,·. uJ 
. ·~ )tOCTHraeT 1.m.1tcmm,u.noro sna= 

,qreann npn 3H@pr:v.cm n:po:r::nwB B ·nHT~pBan@ 340=500 M3B n ;ta.Jiee na__, 

.rcaeT (CMoPHCoI)o 11©.]l;OOHaS lit® Kaptnna Hadmo,1taeTCH n:pn o6pa30Bamm 
it.• (7) JJ. If,,_?, ~ (5) 

Jter1enx irnoTorwB atTaTMHa rt3 :,. u .. :1,~1 M3 i,.;~: o OTMetien...., 

HY)'O cnoeo6pa3Hyro 3aBHCHMOCTI> Ha~6oJiee npOCTO MOEHO o6'BJ!CHHT1, 
··~· t-·.i 

ocym1~:CTBJt1emteM J.tOITOJIHH'.re JI:&non peaKrtH0: o6pa3oBamuL -1 ~- sa cttet 

3aXBa:ra .fl)tpaMM MHlli8HM dliCCTporo npOTOHa C nocJI~.D:YIOI!tMY ncnyc:rta= 

HUeM ~·;.• "-'lJt:30Ha M HtlCKOJI:E>KI!X lHlilTpOHOBo Cnoxnee OC>'bSICRMTI, XO)t 

. Kptrnoti sa C'41$1' Y.(31.IeHemrn cneKTpa H B8pOSTHOCTH pox,n;eHHH o: ='tfaC= 

'l'RUo B 3TOM c.n:yqae nen:OHSITHO B03HHKHOB8HHe HHCna,n;aromen BeTBH 

KPHBOllo 

BEi!Ia.D: pea:reqmt ( o( , Y: .t;) B o6pasoBamie 
< • '\'.J,i 
h ' V 

1~ B unrepBa= 

ne OT IBO ,IJ;O 660 r.!3B Jlo:11mo ouemn::& 9 ec,m npHHRT~p I) qxo npH 

BIIepru£Jrx na.n;a10m:0:x_npOTOHOB IBO :v.c 660 M3B '• 11
• ll 

; ~ . ~ si B OCHO:BHOM9 O()"""' 

pa3yeTC:iI HMSIUIO no 3TOi1 peaRUI1:0: H 2) qio B 3TOM IifHT·:BPDaJie 3H8P= 
1- r~ . . . 

rHll cetieH:0:e o6pasoBamis ·.,? ,-: no peaKrurH ( tiL, i~ r: ) H3Me1rnerc.1r 

MOHlllro1m:o (p1rn o I 9 nymtxHpHa . .a nptillaH) o ll:HTepnoimpoBaHHaSI ra:reHM 

06pa30:u 3Hepr~TlftJ!W:reas saBRCHMO_CT:& ( ol, ,1'. rri )"-~peaKUHtl Ha S ·r, .. 
OKa3LtBa~fl'~ti 6Jm3KOil It 3aBHCR:MOCTHs nonyqeHHOit rrpv.t oc5Jiyqemm BllC= 

Myra (pllfc oI 9 rm•Jiuma:aa npstran) o ITocire.itnee o6cTOH'l'eJI:&CTBO cJiyJICHT 

no,n;tBep~eHReM npaBHn~HOCT~ Ramero o6~HCH8HRHo · 
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·, 

e..,P~~m.un~~ pe~~*ifaTOB 

IfHTepeCHO conocTaBWl:~ UMte)Dl!lMtC$1 .1.taHHiilt BO BTOPH'qHNM pee:, 

aKUPIH:Mo CBO,ItKa Cfe'q®Hldl np~rne,1teHa B Ta6JIMI.t~ 2 0 YKa3aHmie 3ItCI18•=> 

pm.mHTaJXbHI,H~ cetzetrn:.n 1ran:n:en:u np~ pa.2JU:et1H11X '3Heprnax nporonon o 

Ta:re :reaB: . B PH.It~ CJiy'tJaeB ua.6)IJO;n;amrci Hi. BC~ rrpO,D;yrtT:U peam:~mI 9 TO 

,n;JUI cpaBH8HHJI 6bIJIO Heo6xo:n:n:MO 3KC'!'pano,mpcmaTi cetJeHJYiI It O.D;HHa= 

KOBOi1 anepnnr 6oudap.1tnpyronrrrx qacTM11 9 a taiae yqec:r1» neIIa6JDO.n;a= 

eMhIS npo,n;yx:ru pea1erinn 9 Ta:s:r.re 3ItCTpamwnrpoBaHHue cettemrn: )(JUI 

f "';;:480 M9B ,D;anu B np~.ttrroc.ne;tmen rpacp~ xadmtnu 2o IIpu sKcTpa= 
\~ . 

noJin:nm1 ceqemrn npe.,n;no.nara.JiocD 9 tiTo 3Heprexircrecxasr 3aBHcmrocT1, 

BbIXO,n;a npo,1.tyKTOB BTopnqnux peaitrtHH Ha M€).tH TaKaH X89 Kalt Ha 

OJIOBe H B:m:myTe O IIonpaBO't!Hliltl R:03CJ.xI>MI.tH0HT)) YtIHTiilBaIOntlill B03pa= 

cianme ceqenmn npn nJp~xoie OT 340 K 480 UsB ,n;na nsoTonoB ran

JIMSI OKa3aJica paBinnr Ill 0 9 a ,n;na repuamtSI ~ · 2 il Do IIonpaBKa· Ha 

neua6JIIO,n;aeMiile npo.n;yxru 3axBara d. ~ttacTH~ B cJiyqae Me.n;.u 
a ¼ b i}. « 62 

COCTaBJineT 3 (U30TOTIH 5ro ~ .J~ . .U ~O;. TIOJiy'lleHLij) B OC= 
0 bS 

uoBHOMi) no peaKilIUIM /cl\ 1--'.tri, I v1 / J, ~r.. / ua 11so1:one ~~-
• 

c pacnpocrpamnmocr1>10 30%)" Jf,JIH oJioBa sxa norrpaBimj Ka.K yxa__, 
t'). 2.'1) . . 

31IBaJIO CI, Biiime Sl paBHa 5 0 IIpil o6pa30BS.IUUr ~v~ , 113 CBHHI~a 

nonpaBKa np1rnsTa panHoi1 4 o O.n;naKo n rrpir TaR:oti nonpaBKe 3KC~pa= · 

n0Jm:p0Ba1moe cetiemrn ,n;JISI acraTxrna OR:asrmaexcn sann7iteHHiiIM 9 _ Bepo= 
. ' 

HTI!O ~- 3a CtJeT HeITOJIHoro Xr!1.c!Hl!8CR:Oro Bt~eJiemnr (
7) 0 

Kart Bl'!,D;HO 113 Ta6.1I11n11 2 9 . BTOpir<m1re peaR:I~lUI 3aXBaTa o(. .... 

qac:r1rn; u.n;y:r TIOtJTM C O~l!HcUtOBBM ce't!e1rn:eM B pa3HI:lX ytiaCTKaX. 

nep1,rn.n;~ttecxorr CI1CTeM:bI 3Jl8MeHTOB O .Ua1te V OTB.!JeKaHC!> OT 3KCTpano__, 

mtpoBaHHlilX cellemrn mr.n;uo)) l!To sxcrrepm.1eHTaJI1:iu11e 1~:mppLI pas11n'!aJOTCH 
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H'o 00.1!8Eio q,~n.r B IO pa~o TaR:O~ nlJ,e:c~1!H©TBO BLntO)ta C'.I:OpM\!JEH:X 

peaR:niti1 y.£tc.:3:cx:aae: Ea (:J.Cfl.6yID ~aBVIc:;ruott& o~ 
\. _,, .. c~,qemrE poa~., 

.ltSH~R'. OXB,B1 t;'fB6!!Hlil 3:£\ 36XBal' .a:ei,.n;~ap~,~I.lHIDC ,/ =tiat?liYUo 
. ~,,~. ,~· 

1,.,,._ ,.•t, 

P~amiit.n 3axnaT:a $i,11;tep', 1.a.:a:.t(~ H@ 3an:euc:Mt cy-m~c;TDemrn OT 

aTOMHora..J Ho1r~pa 06nytiae1,ror,:> 3JlffM®HTa,o Oua npm.r,ep:mo ua .n;Ba 

nopn.n;Ka HID:t(e cett~mHt prea1t1ur11 ~na:ra cc, tta c ..r m.1 o 

OT0YTC ':t'Blfi~ na.n;~:a~a DbIXr.5.n;a B!Opntmott pea.ItI~l111 3El.XBata 

JU1Tl'UI C yBeJUrqellM(f{M sap.r1,n;a n.n;pa !!BJ!W5'1:C11 H~Ol\M,li;B.HHI.ifMo 1'I3 JmTe= 
. · 0 t p ·~ . 

parypbI H3B8CTIIO g q:r;i r.m:X0,1( Jl:el!'K:Vnt'. rl.!Cl~P ;L;, W ..J'2 3l!.Mt.n:Hij 

tm:mme1'tJJ'. :c poet,JM immemn C2 09) o C.ne.:iton~titlJI~n:o f) npM 
• 

nepexo,n:® O? M€,ItM K !BBIUUtY )tOJL~HC c:emm.Tit.i (npm.!epno B I0pa3) 

~ cettinme ntopirtJHOil pea:tt~:mr saxBaTa JIHTIUJ:o 

Trm I1cxo.1tH o 
pea1m;:vm ane:ueH? 

IIpo.n;YKT 
pea:ttunn: 

3:KCWepUMo 
cette:e:nre 
IO~"JOc:M:2 

C~k,~ 
t., 6". ', ¼l ~), fJt ~~ 

"':.i(l """ ,:;, ·1 .\< J ':l, 26 3axBaT 
d. <.C>"t!aCl'HI.{ 

3axnar 
SI.I(ep 
Jml'MJI 

( r;, 
...._·' ,I.,-

(,,t ; ,~,, 

/"I 
ti.al' 

$~ 1,7 

t·i 

1,~ 

8 ' 
.·, ... 

--~-
~ 't··/, ft ;~ .:: fi'. J'.: 

-;:- .. 80 

.'-I. {i', .j)11 'fit •1>~~ 1 HJ: 
,.,,_Y~ -i:J J;,f~ .,.,, ,.J/'1 Osi3 

) ';. ~ .. J 'ii .' ':.f_,-o;-2~,: '. ,;,. 0 9 8 

O$)O4 .... oros C 
' . 

Ta6Jnrn;a 2 o 

31tie·rpanon:11p o 
c:e1t1e1rne 

ro=30clJ.2 

90 
40 
80 

096 
098 

0 9I6--00 9 32 

Uirrnpo 
,m~.,pa 

3 
HaCTopa6a 
Ill 7 

3 
IIaCTopa6o 

I 97 

EcJIH peaxmno saxnara ~'1~_ s;;,qact:vm; entle Mox1w y.n;oBneTnop:n~ · 

T8JIDB0 06'I>HCH!1T:t~ HiOXO.!VI U3 I'itrrapHT<eJI:&IIOro ws:x:aHPI3Ma I1X o6pa= 

30BaHkiH 9 'l'O npn UHTepnpe1:au;1n1 pe~K-Ul'Ill C n:,D;pa.1.m, mn:MSJ Tpe6yIOT--

CH 1rn:ue rrpe,ItnocEJutHo Uapree!3 n II®pm.taHC2) B cBoe:u a1minrne DiiI= 

xo.n:a no.n:a PI~ o.nicrna IHJXO.z:t.J!T l13 np~JtilOJIOXeHHSI 9 ltl:O nee n.upa JIHTHSI 

/ 
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n1,me.:ra10T c sueprneii P pa:aHoi1 _ 80 MsB o O,n;H~Ko nx no;tcqer ,1.ta11 
' ._ ., ~ 

5OO~ItpaTHOe npeBI,nuamrn paCCtIItITaHHbIX ceqeHJdi Ha.It t)K~-~~'p1nieH= 

ra.11I>HUMII cettemisum po,s;,n;emm l 8 _ II~ · Be~ · o. " 
•:" 

PacqeT no cxeMe IlHTHpyeMbIX aBropoB c 11cnoJI1>30BaHHe1r BU= 
. ' !" ' . . 

. ' • • . • : ; . « '.. -,- • • '·. ,· : : ..• ··: • 

xo.n:a Ho,n;ap noJiy'tieHHoro B Hamux omnax npM t. r =340 Msn ~ .it~eT 

· . cetJeH~e po~,n;eHHH SI,n;ep 1IHTHa . , "'~ 5oio=28 CJJ2 o 3Ta BeJii!~~Ha OKa= 
. 3otBaeTC.fI npnuepH0 B ,n;eCSITl, pa3 6o_JIJ,·me ce·'lieHHSI _poxieHH:~ ... l) 8 

H3 KceHoHa (9) iiJIH Be~- · HS cepe6pa (~Y ripi1:~ · 6oiic5ap,n;npoB:rt~' · 

~poroua1m npHMepuo Tex ,ice oneprnh O O,n;HaK0. raitoe; pacxo~eHHe 
' _-.,, '"f 

· Iie, SIBJISieT~SI cymecTB8HHW.! 1-13..;.3a Ka'CieCTBeirno'ro xapaKTepa··o~eHKli 

'n Toro cpaKTa/ tITO BO BT0pli"<IHOH peaKUHll nomnio·;''. fJ 8 '\lory't. y~a-

CTBOBa'.U, H ,n;pyrHe I-I30TOnI1l JIMTHSI o C ,n;pyro!l. CTOpOIUr , . ·c~~e~~e 
.. . . ·. ,_. . . , ~ ,: , -'- " ::: ~, ~' . :-\"::.··~:~-~·:ti\ 

pox,n;emrn: 11urnsr c :nreprHefi Bmue rtyJioHoBc:rtoro 6ap1>epa MOJ!tH0 ·one-
. . . . , . .~ 

HHTI, 113 ,ItaHHbIX no oc5pa30BaHHIO. B tp0T03MYJII>CHH 3B03,It' C ociw.n~MH o 

-iI~,It06Hhte 3KCnepH~eHTbl no. ~a6JIIO,It8HMIO oc'KbJIBcrn. ( t. ~~ i,c : s· ~a,: :C~H-

ipoq~R:1IO~p6ue . npo~o,n;HJIH ITepcpHJI0B Ho&o 'H: JI0iICK~!H OoB O (IOY>·~~~-
. JIII3Hpysr. pe3yJI~TaTU. paC>OT~ 3TllX aBTOpOB IIOJiyqaeM (jl;,:·;~ ~-o-28~1.r2, 

11e1:moxo cornacyroI:teecn c· Hamerr pacq~TlIOil BeJI~tn{Hon ~ . PactJeT· B 
~ > ~ ~-, l •l • • • • '< , 

. .-rip'e,Itll01IOX8HHH si tJT0 Bee n,n;pa 1IllTllSI polt,n:aIOTCSI C 31Ieprirnn 40. M:.rn 

· .n;aer cetJeHne · pol!t.n;eHMJI 

,n:JISI [f.f;: :80 rfaB; 

I . . 

SI,Itep· 1II1T~SI II0'CITll B I5 paa 60JII,~~ ,'. '<I81,/· 

no BolXO.ItY H30T0II0B M0,Ita duna c,n;eJiaHa Il0ilbITKa oqe11irTI> 
\ t. ', 

. 3Hepre~HtI8CKHi1 • crreKTp ~~ (f) BLI1I8Ta10mmx sr,Itep JIHTHSI no cpopi.1yJie: 
. ~- r, (. R i • 

6.~ Yl Jf(E)dE r~~gl~.t~)~ " x) ~ · OqeHKli' Il0Ka3UBaIOT, ~'To npe~hoJio-
.. l:lp \ --~-· ., 

. o ~ o . d ){ ·· . · · ,. · 
xeHHe o ,cymecTBOBaHHII xpyro na.1taromero cneKTpa ,n;aer cnnmK0M 
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sanurueHHLie cetJemur o6pasonaHHSI H,Itep JmTHSI o Tax xax ,It1ISI. cneKTpa; 

npoci~pa10me~ocH ~o 80 M~B 110 ·saKoHy _J · noJiytJeHo.b2;,. =Io-27cu2 
0 . 

J(JISI cneKTpa ~t, rr,. OKa3liIBaeTCJI .v 2oIO ""26cM2, Ts8o, saueTHO 
. . ""· ' . . ' '1-

60,r1,rue, · tzeu Ha6,r10,1tae1.m·e Ha. onuTe cetieHHSJ po%,It8HUH fa t uim . 13a. 
' . . . 

OcHBBHaSJ norpemHOCT:& B: 3TIIX ou;emtax BOSHHKaeT H3=3a neorrpe,Ite-• 

JI8HHOCTH (oyHR~HVi BOS6yx,1teHitSI. ,ItJISI. peaxu;n:tl ( 13, 'f."t>,~. ),JOTOpue 

npuxo,ItHTCII ·•· anp0itCHMUp0BaT:& , no aHaJiornu C a( ..,.q_aCT:tn~aMH o 

}{atJepTBeHHiilll_ xapaKTep pactJeT0B He. ,ItaeT B03M0:B:H0CTH. C,IteJiaTI> 

.. oxomtaTeJII>Hoe. saitJIIOtJenue 06 3HepreTutrecrtoM cneKTpe pearupYJOfilHX 

.. SI,Itep.,, 0,ItIIaKO 3TH 0t:(8HKH noKa3Ii!BaIOT, 'tJT_O ,ItJISI ycnemnoro o6'EHCH8-

.HHR Hac.SJIIO,Ita~uoro ce:ttemur BTop1,urnoi1 peaKrtmt 3aXBaTa H,Itep 

1IHTHSI Heo6XO,ItlU!O npe.r,noJiaraTh~ tJTO 3TH cpparueHTb! 06Jia,n;aIOT 

0nepru.sr1m, .3IIa'trnTem1,no npenocxo.n;nutHMH. Te, KOTOpb!e OHM MoryT 

IlOJIY:tIHTl'>. B npor~eccax. :vrcnapeHHH HJIM ,1te11emrn: .. UCXO,!l;Hh!X sr,n;ep MHill8HH 0 

MOXHO' ,n;yMa_T:&:, l.lTO HCIIYCKa1rne 6~cTpbIX OCKOJIKOB 11 OTB8TCT:BeHHliIX 3a 

BTOPifllHble peaKIJ;MM HBJIH8TC.fl pesyJII>TaTOM· coy.n;apeHMR na,n;aromero npo ... 
• ~. ' < • • - ' 

TOHaC IIO,D;CTPYKTypott B.SI,n;pe,_o6pa30BaBill8llCSI B pe3yJI:&TaTe 

cpJiyxTyau;nrr nJIOTHOCTH .H,n;epnoro ·. BeniecTBao IIo,n;oc5miie coo6paJitem111.. 

yxe BUCKa3hIBaJitrc:& Heo,n;uoKpaTHO B JutTepaType(IO,II), no. CKOJII>Ko

HH6y,n;:& saxoIItreHHaSI Teopusr 3Toro .a:BJiemrsr noKa ne co3,n;aHao. IIa:u 

npe.n;cTaBnsreTcsr, tJTo uapH.rtY c ,ttpyrHMH ueTo,n;a1m 11cc.11e.n;onam1SI 
- ' , ' 

ycnemuoMy nomuraHmo ocodeHHocren 3Toro Mexamr::nra_ Bsauuoiencrmur 

6y,1teT cnoco 6CTBOBaT:& ,n;aJI:&Heirutee H3ytrem,re BTOPHtJHhIX peaKi:iMt1 •. 
. ,,._,,_ 

,ABTOpbI 6Jiaro,n;apHT EoBoI{yptJaTOBa,B.,r.CoJWBI,9Ba u leD.JieBeH-

6epr · 3a noMont:& B npoBe.ttemnt Hacromrten pa.C>OThl, a Tartxe I3 .lo.Ib:ce;... 

JI8TIODa, Mor .riiemepSIKOBa JL I'eA.JieECrIHa 3a :qeHHble Kpv.tT¥JqecICH8. 
. ' - ' ·,. ' 

3aMettam-ISio. 

-. 
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