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PaHee 6binH -npHB8):l8Hbl H8KOTOpbie aa'HHbie O ,,ll011)''1811HH HO HOB N+ 

4
· - 'a ',HMHynbc-

1 '·~ ,i , •• ' 1 ,_) _', - , ·~· • • ._ ( • 20, ,, . - .. ' 

HOM, HCTO'IHHKe ·, M·uoroaapHi:lllblX HOIIOB ( M311). npHM811HIOlll8MC!I B ,011Hl1- 110 UHKllOTpOHe 

; y-300: 'npciao;:mnHCb ~aribH~li'urne H~;ll~):l0B8HHH~HO~Hbl~ HCTO'lll,H~OB, lnj:,~~e~11eM~I~ Ha 

UHK110TpOH8X Y-3~0, H Y-!sal21• npu 3TOM YCK5?P!lllHC~ HOHbl; H8 ,-Y~300 ..... N~+: 4 ·., , Ne .j.~ 
. +B · ' +.,: ~- +.5 1 '. + . _ · , · · • · ; 20 · , 23 

-Ar+1:· ,-Ar :, Ha Y-150 - C , ·N ':·,o ,-_ ·,,Ne+6,,. -N;,+7: • 0T1IH'111e HCTO'I-. 
40,, , 40 , 12 14 16 , ' ,, : 20 20 

HHKOB, :_npHMOH!!OMblX Ha p83HblX ;UHKllOTpoHax,· 38KllJOqa_eTC!I TOllbKO B an_HHe raaopaap11a-:: 

, HOB :icaMep~I! 118 HCTO'IIIHI(e 'anH
1 Y-300 .anmia KllMO!)bl B 2,6· paaa, 60l)bW'e',, ~;M 'Ha 'y..:150. i 

; . , ' 1/ r •./ ,_ • I••; • '. ,c• , ",: , ' ,.: • >. (' • ·~ 
8h16op '.z:iriun KaMep 06yc11oa11i:i11 TOllbKO KOHCTpyKTHBHbIMH paaMepBMH; UHKllOTpOHOB. 3neK-:·. 

TpaqecK11e cxe.MhI nHTBH~st HO~HhIX · ucioqmiK~~ o~HHaKcia~ie h 66oux · ~~yq~11x •. Cxeii.ihl reo-
. , · 

1 
' . •. , . - I II . . , . 

M_eTpirn 3118K_Tpoaoa, U811Tpa o6o~x UIIKllOTpOHOB aHanorH'IHbl,: 

100 

X, 

•. X, 

·x 
I 

.,,I• ·i/' 
, npu npoaeaeHHII, OUb!T~B, Ha Y-300 _npo61111K ·c· K011118KTOpOM BBO):lHllCll Ha paauyc 

. -, , , · ·• u .r·• .- ., , .. ·- .. . ·1, -

'cM, ua Y-150 - iia ·paa11yc· 50 · ci,,;. · Bu6op 'Ta~11~ 'paa11yco~: 06bsic1111e;cn cneayro-
• C • • , ' 

lllllM. T6K, _IIOH?B ,na1 ~po6~HK 3_1lBIICHT 'K8K, OT, pa60Tbl IICTO'IHl!Ka,'· Ta_K, I{ 6T BOllll'IIIHbl' 

BblCOKO'l8CTOTHOr,o H811p!!)K8HH!I na ayauTax. np~ '.pa,60~~, HS·. KOH0'1Hh;'I; paauy~ax 'uHlmo-: .: : 
': •, , . - -· · .. ,. . . , . , -· : . . - . . .' . , . .· ' . , "> . ~- . ·:· . -1. :: / -~ ..•• ' :_ , • 

, ._TPOHOB: Y-300 ,,II Y-rno _p_aa1mu,f Me~ay, BbWOKo:iac'ToTHblM nanpSDKOHH8M, _noa_aep)KHBae-: 

Mb!M-Ha ayaHTBX, H u'"!np'~}Ke~11e~ ,,nyneaon, IIHTOHCIIBHOCTII Ha 3TIIX paaycax '6yaeT 3118'Iil~ 

· -, :Tenb_Ho, ~ellb~e. '18M 'npH pa6oTe Ha M8HbWIIX, pa~11ycax; 8 iiocne,a,neM, cnyqae · KpyTHaHa 

·uaknona KpHaoli aaiincHMOCTHTo~a uoaoa 6T 11aiip11)K~HH!I 'ua· ,ixya11T:x 6y'.!:leT Meni,w-/31 

,~n~a~BaTellb~O, e;o ~n~mm·~ Ha H3M~Hem;~ To1ia' 1i~~OB !5yile.;: cn,a6e~. 'flp~ Cll~WKOM 

, '. Manbix· pariiiycax pe~o11a119Hbie Kpl!Bble, pacm~psiio~cH,~ paapemeuue no Aii'z yxyawaeTC!I:: 

: (,.,i - 'aTOMHL(li aec 11011a, z·~ aap11a- HOll~r. KpoMe Toro; npH ..iepexoae ;T 'oa11oli qac~ 

Tl!Itbl ·, K apyr~li, 6e~ n~p~cTp6JIKH Bbl~OKO'ladTOTH'oro, ~eaep~Topa:', C P;3~H8HC~b!JH ~IIHH!IMH , 

, ll~H oaiiux n.:.rex )K8 -i:u~~Max,'a, aaaope MarHHT~ Bnll:HHe ~n~at\ MarHIITHOro ,nJ1111 Ha HH"." 

,",T8HCHBHOCTb TOKS ·~eliblll8 CK83bIB88TCSI II pH- Mclnhl){ pa.z:u1ycaX. n O -.~S;~~ -np~qHH8.M· pa6~- -
. . ; ' ., '. !•. - '' ' "•.' .,- . 0 ._- -· • _; ' ' ' J - - ., ,< • • \ f ~ ' -· 

Ta ua yKaaanHhIX: paanycax oKaaanacb 11au6011ee yao6uoll. 
' \ ' ~ ,', \ 

, .Bo ~~~X ;n;qa~~ npo~3BOhH110Cb ll3M~pe1111e Cpei:uiero TOK8 c, IlOMOlllblO IIHT~rpa:ro

. , • ,/ 1_, p~ +;~a~bl; ;OK;~141
• <MeTo111K~ ,HaMe~e11g, ;o:nnux T~K~B•, a~ H~KllIO'l~I-meM, ~o~a · 11011~: 

3

' 

Ar '. TaKan )K8,K8K8!1 onHcaHa B pa6oTe, .CllO)KHOCTb B onpeaeneHHH,TOKa HOHOB -·Ar 
40 - ,·-. . ·, · · ; I, ' ' · · ' l . . l,11) 

-aaKnro,iaeTc!I a cneayiome,M, 

npu ycK_opeHIIH' IIOHOB ·, Ar +a 
·' 40 

I' 

Bbl!ICHHllOCb, 'ITO, peao11i311c no _ TOKY, 81IeKTpOM8rHwra , 
, i 

\ 
3 
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+8 I _,-: :t/ 
y.:.300 .nnsi.ycKopeHHSI.HOHOB' Ar M8HbW8 TOJlbKO Ha 3~4 aMnepa, 'l0M .nrisi HOHoB·,·Ne • 

- ,_ . , ~ , , .. -·.. , : ,o_, , , .. , .... ' . . ·-1 ._. -~' ... ,., ~,·: , ,,'. ,· , ~o 
A TaK KaK e· T0XIIH'l0CKOM · aproHe, ecer.na .HM0!0TCSI. He60J1bWHe ·. npHM0CII H00Ha, TO B03HH-. 

'. ,, "I' . ,I . ; . ' ' . .:· ' . .•,/ /' 

KB!OT CJ10)KHOCTH.B onpe.neneHHWCOOTHOWeHHSI TOKOB yKasaHHb!X ,HOHOB. TTpH npO'IHX paBHblX 
-. - . _· ,- ' ~ . +s . . -, - :. . i, ,.. , . • - + . -~ -
ycJ10BIISIX 1 HOHU / Ar •. . HM0!0T 3HeprH!O ,B •,naa pasa 60J1bWY!0, 'l0M .HOHbl ·Ne 4 

·•' 8 Ilpll'"'.. ··. 
': ' .' ' ·' .fO , ·: _:_' ' . 20 1 i 

Me.~SleM_Ot;,J. npoGHIIK·e, J10MHM.0,,KOJ1J10KT?pa, ii~,MepSl!OWero J10J1Hblll _ TOH: 130110a, '61,1n BMOHTllpo-_,, 
. . -. . . . . . ", . /5/ . ,. . . 

Ball• Kp0MHll0Bblll noaepXHOCTH0:-6apbepHblll :,neTeKTOp , C. J10MOWb!O, KOToporo 113Mepsinacb 
. ·. - . ' . . . . . . . . . . : . '/6/ .- • ·- . . 

• 1 s11eprHsi 110HOB II cooT11owe1me .TOKOB c pasHhIMH sneprHSIMH . ; 
~ - , - I , ,, . , . '. \ , , 

· TaKHM o6pasoM 'eo ~pe;..rn · p;60Tbl c· H;HaM~ Ar +s MO)KHO 6bmo · 
\;- ",· 40 ', . . , 

nttpoeaTb coOTHowentte_ TOKOB. HOHOB A,-+s II Ne+, ,-11:•n"o.n.nep)KIIBaT_h- pe:>1rnMhl pa6oTbl 
_,- ,, • - • ·.- • .-· ·\ J 4o · ' :zo•' ,-:- -._ .·\, , _ :· .. ,·., __ :· 

HCTO'lHHKa H ycKopeHHSI _TaKHMH, Kor.na' B .'nonnoM TOKe na, KOJ1J18KTOP npo6HHKa BKna.n OT. 
' -._ •; +,•·~ • . • rt ·. ..,. _-I', • • . t , •- ..._ . , ,· .,... • • ', > ' , 

IIOHOB: Ne . JlHWb B _oT,neJlbHblX cnyqasix _COCTaBJ1SIJ1 HeCKOJlbKO npoueHTOB. OT o6wero ' 
2C ; ' . . . ·*_. '•' • ' ' l 

- TOKa; 

,,: 'f • 

_\·- .v:lccne.no·~aHHSI. na Y-300 · 
·' 

• j • ' ,, ." -- , ' . '\ I 

8hlXC>.n •M31--:1 ,saBHCHT·: ·){a·K _OT reo)'1eTpHH ~a':.opaspsi.nnol! .KaMepbl H_'U8HTpa UHKJ10-

Tpo11a,. TaK II OT_. pe:>1<:°HMa pa6iiT~I/ HCTO'lHHKa' ( MOWHOCTb paspsi.na, MOWH~CTb no.norpeBa. . - - I • . - .. . ., . i ,, ,,, 

KaTo.na, •;pac_xo.n rasa) •. 

. . .•1 /.1/ . . ' . 
B npe.nhi.nyumx. oni.1,Tax Ha_ Y-,.300 · 6i.ma. onpe.nen.eHa onrnMaJ1bHasi wmHa 3MHCctto11-

, ,, ! ' • ' -~ - . ' , • t ~ ' ' . _· J.:., 
. Holl 1U0J11l II .nnllT0J1bHOCTb ··11Mnynbca pa6oTbl IICTO'lHHKa. ,8 HaCTOSllU0J! pa6o.-e npHBO.nSITCSI 
,. \ • , ' 0 '] / -,:• ' l '. ,' r -

, pesy;nbTaTbI 11ccne.noea1111si saaac11MocTH "Bh1xo.na: M3M: · 
/,\' ,.J :_ ,~-/ • 

a) OT" Wllpl!HbJ 3MHCCllOHHOll men11, 
• . 1' ' 

6) OT MecTa ·no,naq11 rasa· B rasop~spsi.nHyIO_ .KaMepy, 

~- .. _;_\· 

· a) OT pe)KIIMO~ ·pa601:b1 ncTO'lHII,irn. ''.. -
1: TT pH onpe.neneH1111 BJ11I;HIIS1 w11p11Hhl · menH Ha ~~1x6ii 'M31--:1 'itn1111'a 'ee ocTaaanacb 

' ·, , ' . ~ ' . ........ '. ' ., . 

'/ · .. nocTOSIHHOl!. KaK-6binO ;onpe.nene~ci panee, onrnMa/lbHaSI )J.JlllHa . .nnsi npaMe11iieMOf'O ueHTpa •· . . . ,,,. +4 ', 
paa11a 20 MM. B- o~b!Tax ycKop11nacb 11011b1' Ne '. 11s ecTeCTBenHoll. CMec11 HeoHa. 

- ~ , ✓ '-; • , "I 22 1 , 

'Pe;yllbTaTbl B~l;O.ntt iio11cis npH p;3HOll umplltte ;MIICCHOHHOJ! 1U0J1H ~Be.nenbl ~ \Ta6~a- . 
• ~' • ··: ' '. "'· • ' ' < \ +4· ' _,,,. ' . ' . . 

uy .f. TT pa H8CTpOl!K0.'IICTO'l~IIKa' Ha M8KCllMYM TOKa ·Ne,, . . ,C pa3Hb!Mll 1U8J1HMH pe)KIIM 
. '. • . . . . . ~. _, -,22 ·' ', ·, .•... • . . .- - . ' '. 

l!CTO'IHII_Ka , C .YB0nli'l011110M ·lU0J1H.'H8C,KOJ1bKO ll3M0HSIJ1CSI,, pacxo.n _rasa yaeJ11I'lHBaJ1cS1. 

W11paHa -3MIICCIIOIIHOil 1U0J111 ·,MM) 

ToK HOHOB (~i~t . , 1 
\ ·: '._·; r· · '., 3 · 

Pa<;:xo.n rasa kM _/MaH)_, ·\ .· 

•. I 

Ta6nau·a''l, 

1,3:, 
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, 4 ,·. 

·., \' 
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. Ii +4 . . , , ,•·.) ·; I, 

. KaK ,B11.llHO 113. Ta6n11uh1;· TOK Ne . npaKTHqeCKII Mano'. ·M~HlleTCll ,npu·. wnp11He. menu 
. ' ... , '. . . . . u. ,/ . •. . 

~om,well 2,5 MM,. np1( wnp1rne memI 6onbweii 4 MM. B llCTO'IHllK .. _Tpe6ye,c~ no.aanaTb 3Ha-

: 'lllTenbHO · 6onbwe ;838; _HHa~e pa~o-;a· ero C~BHOBIITC~ ~~icTOJl~llnbi!. 

• 1/ I ' ' ' ' - ' -., ",_ •., • ',: 

.!lnH, onpe.aene11ng· Mee Ta no,aaqn• ra~a n ra3opa3pll.llHyIO KaMepy HCTO'IH11Ka, npn 
• • .. - J • • '/ I . ' ~ 

JI • 

. KOTOpOi! riony'laeTCll HBH60nbWllJI .Bb!XO.ll /v\3J.1 1 _6bJn HarOTOaneH,IIC,TO'IIIIIK C .llBy1i,rn I'B3o-· 
,, 1,, \ ' ' 

_npono.aa1;-1n; no o.a11OMy, 113 anx ra3 no.aanancsi n6n11311 KSTo.aa, no .llPY~'.;)MY -:-· a cepe.a~_HY 

· I'B30p_a3pllLlHOII. K8Mepbl~ TaKHM o6paao·M, ·MO)KH·o 6blno Bb1611paTb, O.llllH ll3 Tp_ex aap11BHTOB 
1-_. ,: ' , 

a) ·'n6nll31I 1~8TO.llB, 

.6)' 'n c,epe,al!Hy, ra3opa3pllLlHOII ·Ka~~pbi,. 
, ~ ' ' ' 

·. B) '. B6mi3~ KBTO.llB ll B 'ce'pe,llllH)' Ot:lH~BpeMeH•H~.-• - ' . , . \ 
.' \ ,, 

, B KB)K.llOM cnyqae pemJM IICTO'!HllK8 no BCeM napaMeTpaM no:z:i.6'npan~i no M8KCIIMYMY 
• ,, ' I ~ ' • . ,. , / , I • ~ J , • 

TOKa H8 'npo6HHK, nony'leHHb!e pe3ynbT8Tbl cne.aeHbl B TB6n11uy 2,' KaK Bll.llHO .. 113 Ta6nl!Ubl, 
\'. ., - .., ' ·, ,. I .\- \ / r ' ' ' ,,. • - ~- .. : . 

· Ha11nyqwne pe3ynbT~Tbl nony<ial()TCH np_11: ~o.aa_qe ra3a n, o6nacTb. KBTo.aa, 31'.0.· _oco6em10 

'' ,~aBM~THO npu '11·onytteH1u/" HOHO~, Ne +.f < 
, 1. • 

1 
, z.2 _ 

·•,f .. I :, 

YcKopHeMbie 
IIOHbl 

. _-: ' 

. no.aanaeMbli! 
» \ raa 

,._ '',, 

Heo11 . .. . 
· ( ecTElCTB~H7" · 

H~ll CMecb) 

MecTo 
no,aaq11;: 

·ra3a 

I TOK' :I 
'IIOHOB 

(MKB) 

MomaocTb M~ma/ 
no.ao-;- : 
rpena 

B•l!Mnynb-· 
ce .ayr11· 

bcnT) •-KBTO.llB 

(KBT} I 

Pacxo.a:· 

I'83~ • 
<cM 1M11a> 

, B6/!1131!. 
K8TO.lla· 6'\ 6,3'. 1,_3• 1,6' 
--- ----- 1 ____ ,.., -- - ··----~---

,B6nll311 . 
. ,KBTO.llB 

11 n ce-. 

''pe;:u~ay 

' -----
n. cepe-,· 
f' . , 

.llllHY 

\ . 

5 '7,5 

~- - - - - - ·- ·- - - - - - - - - ·- - - - -I • o f• ,. 

·4 . 11 ' 2,0 ,I 
' . . ' ' . . '' . - ' ' . . -------~----------------------------------

+, -
'Ar ; 

. _,o 

I' 

' ' \ /' ·' 
.AprOH I 

r 'I/ · B6nll311 
(TexH11\le 1;5 _KaTona · 0,23 
CK11i!) .' ' - - - - - - -.- - - - - - -· - - - - - - - - . .,,_ - - ,. 

I 

4,0 ,4,3 1;5 - 0,25 
K8TO.ll8 
11,n cepe-, 
.llllHY_ - - - ·- - - - - ~ - - - - - - - ~ ~ - ._ \ _ - - ~ . - - ' 

n cepe:-
'5,2' 1,5 
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<• , .~1 . \ , , ·• , .,,- • , 1' 

''.III ~ npn HBCTpoi!Ke, IICTO'IHIIKB Ha' aellll'IIIHY TOKB M3Yl'BIIIISIIOT B',OCHOBHOM Tpll' 
• _, - - , ' - , --- " I , , ' 

_ napaMeTpa: ·1:-

',' 
,pp11 

al, MDIUHOC:Tb a __ .nyr,oaOM 'pa~psi.ne, 

6 )_ MOIUHOCT-b' 110.!lOr:peaa KBTO.!lB, 

'B) ,!lBB/JeHHE! ,raaa a:ra;opa3pS1.!lHOi! 
'-... J •• , •·•• -,_., ••• .:,. 

IIOCTOSl~HOi! -'reoMeTp1111) • , ,,, , , 

'' 

KBME:P~ (111111 pacxo,n 

' ' 

raaa B E!,!lllHIIUY 

' . \' l 

r / )· 

' B .da11~HelllllllX ynbJTBX 11cc11e.noaa11acb 38BIICIIMOCTb 'BblXO,!lJ 'M3YI ciT s1qx Tpex 

napaMeTpoa. Bo acex cnyqasix- IIOHHbli! HCTO'!HIIK rio 'aceM ,napaMeTpaM HBCTpa11aa11csi''11a 

''\ 

, . , ' '<,· / :-•·',1 -•., -... •' '·_,:, . ·,' .. ..• ,- . , , . '.,/•I;, , ,• 
raK<?ll,i:,tYM 'TOKa 'M3YI, a' aareM 113MeHSI/JCSI 0,!lllH' 113 Bb!We np11ae.neH!clblX Tpex napaMeTpOB / 

:-~- ~aiviepsi11csi '.;OK ~a' npo6H,11K. :'np11 _STOM oi::_Ta~bHhie' napaMeTpbI CTpeMll~IICb y.ne~)KBTb 

HE!HaMeHl!b!MII," XOTSI STD He ace;,;-.na y.naaa/JOCb, --3To' oco6eH_Ho;'oTHOCIITCSI K ~aupii)KeHIIIO 

, 'H~ ',uyre. , Ta~; H~np11';,,;~p;: np11' ;a~e~eH~11 ,MD-IUHDCTII no.nor~<foa Ka To A a 1111u_ pacx~.na: raaa 
' < , •, .... • •I' •, T • • ' > •' "'• / )" ,'•• : :.: .1 .. ' ,I• , 

'MO)KHO no11y'IHTb nocTOSIHHY,IO MOIUHOC,Tb .nyr11, HO.Hanpsi)KeH11e Ha ,Hell B STOM c11yqae H3Me-\ 

H~~TCSl 1 XOTSI ~- ,B He6011blll~X- npe.ne~aX, (oT 5 .!lO 20%) 1/ 38B11CIIMO;TH, OT IICTO'IH~K~, 11 
.. • , . ,, ,_1:;.:, , , • , : / _ . - . ,,../· l - , ,., , - , , '.· ·: . ; (. I 1 ·.," ·, ~ • ._ ~ _ 

ape Me HI!, ero pa6oTbI., Hao6opoT, _ np11 113MeHemm MO IUHOCTII a p.yre: pacxo.n raaa .11-Moru-
- ' .- ,. \ I,'. . ' • ·_, ,' - :• • ' ' . . - . • ·.' • ,·~ . . •• ' • .... • 

HOC Tb' no.norpeaa 'KaTOJ:1.8 11erKo y JJ.ep)KIIBBTb -noCTOl!HHbIMII , ( eC/111 lje Y'IIITl,IB8Tb 113_MmieH11e', 

raa6ab1:UeiieH11si -c BHYT~elH11~, cTeHoK' np~ 11~Me:H~~1rn ;10~rnoc~11 paapsiJJ.a).~np11 yae1111'leH~11 
~ ' \, ',, • : . : • , ! r . >,. __ : • • • • j \ .~• • > ' ;. / .•. • I• '/. c • J 

'MOIUHOCTII, BBOAIIMOi! B paapsiJJ., B OCHOBHOM yaeJ1H'IIIB8/JCSI ,TOK 'JJ.yrn,, a He Hanpsi)KeH11e , . 
',. _,.,, . : - , - ,,, 'ii /7/ . , , \, ' - , , , , ' 

HB Hell. Ha' OCHOB8HIIII BbIBOAOB pa60'!'bl .. , , cneKTp M3YI' MB/JO 1!3,~eHSleT~SI- npll' IIOCTOiIHHQ~,, 
. . ' 1, .. ' • ~- ' . /, . ' •, 

MQIUHOCTH paapiiJJ.ai' XOTSI' TOK JJ.yni II HanpS1)KeH11e' Ha ,Heil 'MoryT 113MeHSITbCSI B 3H8'111Te/Jb:;'' 

H~I~ ~pe.O:e11ax.' noaTOM;,~pll nOCTpoeH~II_:_ ce~1111 'Kp!!Bb!X 6011ee y;~l5Ho o·;/JO~<l!Tb _n~ OCH, 
- ' - , , , , I - , , - / , , ": ,_ , ' , , •" ' , ' , ' 

a6CUHC:C"M01UHO'c,Tb.B JJ.yre, vfaMeHeHHe Hanpsi>Ke1rn11· Ha, ,nyre o6oaH~'leHO -~a p11C:fH~8X, 

;YIIK~Hp~b!MII ;IIH~S!Mll; 'Pea;;bTaTbl pa6~Tbl rio1rnoro IIC~O'IHHK8 np11 paa~~q~~1'.x' aiia~eH~SIX: 
• . , . ' , . ~' • • \; ', -~ . ; • v, . . . " ;' ; .. -, . ',, I . • i ', . " ' , , 

YKB38HHbIX napaMeTpOB, :nolly'leHHbJe Ha•' u,HKIIOTpOHe, -Y-300, 'np11aeJJ,eHbl 'HB' p11c. ·I, 2,, '3.: 
I" - . - , ·: _, , - - - , , . -- --- - , , , , , . - : - _' ,'. , , , 

Ha' 9TIIX p11cyHKBX, ae/Jll'll!Hbl TOKOB' IIOHOB' YK838,Hbl B OTHOCl!Te/J;'Hb!X eJJ,11Hnuax; ,cooTH~!],19-, 

HHS! ME!)K.!lY 'illaKCIIMyMBMII paaHblX _'IIOHOB --c He El -Maci.JTa6'e,' _, 
- - :1 ,_ -:- " : -I • 

,: 
YlcciieJJ.oaaH11si Ha Y-150, 

np11 IICC/JeAOBBHIIII IICTO'IHllKii IIOHOB 'Ha' ll!'KIIOTpOHe' y-150' :MeTOJJ.!!K8 113Mepeflllll 

.6~Illa ~H~~Orll~Ha' ~e-io,JJ.IiKe, ~p11~eHS181'10•fi, Ha Y-300. 4acToTa'' HOCbill;K paBHti }00 ru, 
'. ', . . . ( \ . - ' . . . . . ... - ."' ... · , .. , . ' ; .. 

Te/JbHOCTb IIMnynbCa ':-' I ',MC8K. 1a3 B IICTO'IHIIKe ,noJJ.aeTCSI ,B6/111311 KBTOJJ.a; W11p11Ha, SM11c-' 
. ' .,,,. . ,,, : t,, 

CIIOHHC)i! me1111 pairna 2,5 MM. \,I\' 

/ I. . C ' • • • - ' 

, I. B ! nepBb!X Ollb!Ta, Ha UIIKIIOTpOHe' _Y-150 6bma, no_JJ.<;>6p~Ha OIITIIMBflbH~SI .!llll!H8 \ :, 

-aM11cc110HHOi!/ uie1111, TBK,-KaK _
1

p~~Mepb1 11 ·q:ioIJMbI Bb1Tsi:r11aa10ruero '911eKTpo.o.a, aaKpen11eHHo-::, 
··-- . , , ' ~ ~ _. 

ro Ha AyaHTe Y-150; HeCKO/JbKO- 0T/Jll'l8IOTC>l OT paa~epoa 3/18KTPOAB, np11MeHS1eMoro Ha,,' 
t . ' ', .'J . \ ,, , - ,. ',. ' i 

Y-300. ,'i-
_!• 

6 

" . ..;:._, 



'1:· . 
, . - +s -·' \ . i 

a·.· STHX Ollb!Tax· yCKOp!WHC b HOH bl· N 8 IICTO'UIHK no'.aaaancH D03LlYX • .llnH 
. .,-,, I 4, , , 1. • ,· \,. ;, • , '.' .' , , • • _'. , 

Ka)l{noll. tl:JHHbl iuen11 nono,upancH ·OllTHManbHbI,ll' PEl;'KIIM paOOTbl · l!CTO'lHll!<a, Pe3ynbTan1 

'.Ollb!TOD cae~eHbl B Taonuuy 3'. a 11ocne.ziHell CTpoiie Tao.JIHUhI,LlaH~I i:rnaqeHHH Tp_Ka C yqe:.. 
' , ." 1' ,/' ; ' ., ' ' ., ' ; ' ', I \ ' •, • ." ',., ~ ', •, •• ,• ' •, •: •., ,• \ r < 

,T_OM 3aDl!Cl!MOCTH ero OT aaKyy1:"'a ;B K~Mep~ ll'!KnoT_poHa •. <ha 3aaHCl!MOCTb ~pacpuqecKI!. 

H30opa~e'Ha H8 pH_c. 4 •. 

. '.llmnia a~'~;cu'oHH~li 
mem, (M,;,) 

1--faMepeHHbI¾I c~e;mil! 
Toi{ uom!ia (MKa) · 

' _./... < ,· ... ·: . ' 
• BaKy:1,M. B U!fK~OTpoHe 
. (x10y~·11g,) ' ,' 

:Cpe.r:iHul! TOK uottoa; ... 
11puae.oigHi.11!

1 
K, aaKyyMy 

2,2d0 -~M Hg (MKa) 

l 
'I \' 

T'a·o.n'u u·I'! 

I 

12. 

2,5 

2,2 

'2,5 

_16 

4,8,. 

-.·20'. 1· 26,5 

. 8,0. 

. i4,5. 

', . 
. i:i~, Taonl!U!'I. 3 DHLlHO, .'q}o: Ha Y-150. He"· 11Mee;. CMb!CJJB rienaTb,3MHCCHOHHYIO menb 

' '1' • • • 

'11cToq11.nKa .Gonee 20 ~M.· XoT>1' 11 nMeeTCH eme HeKOToph1l! po~T ·To Ka c' Gonee nn11H11ol! · 
• • ~ ·_,! , ' : ' ' ' ·• - •. ; •• ! ' ( - ' ' • • ' •. ', 

IUenb!O; HO llpW. _'aTOM _Tpeoye,CH .oOnbllll!l! pacXOLl ra3a, '!TO_ llpHBOLlHT K;. yxynWeHHIO Da-•:c 

~;YM~ B K·aMepe UHKJ'IO_T;~H;.,nn~~ol! aaxyy~· yMe~~~ae; aneKTP~·q~c~y~ .llP?'lHO~T~ UHKnO.:. . / 
,.. • • ' '·: - : \. ' • ' j • ; ' 

"TpoHa ii,yaenl!'lHBaeT llOTep11 _l!OHOB Ha pacceHHl!e II• 11epe3apHLlKy. . '\' .. 
•• ' • • CJ,, • I •• 

II , .ll~H D~IHCHeHl!R ,Bnl!~Hl!!I .aaicyyMa'Ha' ;OK ·M3vf a UH~noipoHe · x· l!OHHOMY'IICTO'l-
. . . : :: . .' , ... , - ,. : I. , ' . ·,· . ·' 

/' •,'HH~Y ·_ohtna
1

npuKpe11neHa._eme on!la·T0Hxa>1 ,Tpy6Ka, ne> KOTOP,OJ! .a. oonac~b. ue~Tpa .u.11xno_;po·, 
0

: Ha· ( ~6;u311 ra;opasp>1llHPll xaMepu ~c:ToqHu~a )"11onaaanc>1 Ta Kol! me r;3· ( a na~/-!OM. cny-'-, 

.. ·.··. 'qae B~3Ll.yx): 'xaK II 'a IICTO'lH~K. vf;~ell8HHe llOLla:11. r~3a B~ BHe:~IOIO. Tpyo~y·· Ha pe>K_HMe,'. 
•,; .. I I 

. paoOTb! HCTO'lHl!Ka He :cKa3b!Banocb., YcKopHnHCb;HOHbl, 0 +.~ ,Pe3yllbTaTbI BnH~Hirn ;B~KyyMa 
. !· ;' .. , ·,. . ' ' i_ , -.• , · ,, l6 

·_, Ha TOK' M3vf._nOKa3aHbI'Ha P,HC:. 4;, . , , 

'.·, ~l pucyiixa ~- DH.AHO,' HaCKOJ'lbKO B~>KHC>. HMe1:b" xo'j:iow_'lit . BaKYYM llPH, yc1rnpeHl!I! ,.. 
MHOro3ap!tllHb!X HOHOB. ' 

' ,.\ ' 
' / '~ 

· III , · 11~ciie.ii'oaanc>1 DbIXOrt :M311 a'~3a~HCHM~~~j 'OT ,p<;>na _ra3a, no·.a~a'aeMoro a 
' I ' .• • , • • ~ ' < I . '• 1. ' • ' _,- , • \ ~ ;'. "-. • ,\ 

H~llllbll! HCTO'liiHK. JlnH 'Ka)l{LlO~O rasa ,llOLlOI!~S-IlC!t, ~~THMa~bHb!l! pe>K~M paooTbl: HCTO'lH!IKa., 

110,,Ma, KCHMyMy _"roxa Ha KonnexTop~ . Pe3ynbTaT'i,_; caeneHbI -~ :ra15nu;y 4.· · '· 

V 
\, 

J \· 

,I 

I ' 



-, 
Ycic6psieMbill 

- ltOH 

c+< 
J 2 ,.I 

NH, 
ir·4 < 
0+5. 

16 

r' 

, , T a '6 11 M-u, ,a , 
,, ,J: 

BM.ll ra3a,, noaaaaeMoro a HCTO'IIHIK 

_Bo-3.!lYX 

-12 

3_, 

13 

i, 

-co,, 

17 

10' 

,-cu, A30T 

21 

2,5 

. \ \ +s ,, --

17 

KaK' BH.!lHO '113 Ta6111IUbl, TOK IIOHOB 'N' '' nonyqaeTCSI 60l1bWe npM'IlO,!la'le 'B 
.. , - • . •• 1 _ · • - , : ·, _ ,14 .:.- ,- ; , : ' _, ,., , · - ' ·' · " 

'; IICTO'IHHK, B03.!lyxa, a He -'IIICTO,-TeXHH'leCKOrO a30Ta. TaKoe :>Ke COOTHOWeHHe - Ha611IO,!lal10Cb ; 
'" -, '/8/ , -- . ' _, , . c +'s ", , - , _, , : '-,. 

'H•,B pa6oTe ' • HenoHSITHO· TaKme; IlO'leMy TOK''HOHOB ' 0 no11yqaeTCSl 60/lbWHM H3 : 
! , . : , • I. . , • I ,• '', •, • .,_ .16 , ,• ' . ' . ' 1\ 

B03.!lyx'a;~eM M3 co . 'C-rol1b 6oni.woe K0/1H'leCTBO HOHOB c+•. no11yq'aeMblX npM IlO)la'le,', 
~ , _·. . ·, i • ; __ - 2 , '. I • ' -· - 12 , ' ,, / 

B' MCTO'IHH~ B03.!lyxa, B cpaBH<;HMH C T8MII c11y'laS111M,, Koraa IlO)laeTCSl CO2 Hl11I' ,CH.: ' 

, aepoSIT~Ol,~6~~cHsieTCSl,T~M:\'ITO !3 o6'b'eM9 ll'!Kl10TpOHa MM8~TCS! 6onb~O~ K011M'le~TBO napoa' 

.!lHcpcpyaMOHHOro, Macna;, H3 J:lHCCOUIIMi)OBllHHblX MoneKy/1 KOTOporo M o6pa3yIOTCSl HOHbl, 
•' • I ' • • / 

-F~epoii.a. - , -
... ,,-. 'I 

f. I , ·;, , ,-,•. 

IV -- nanbHE!ll~lie ,1wcneaoaaH1ISI aa)'-150 'IlPOBO.!lM11MCb B Hanpaan~HHH. m1peaeneHMSI 

' OilTHMa11JHOrO 'pe1m,ia HC!O'IHMKa ,no OCHOBllblM napaMeTpaM,' pa3pSl.!la, B11H_moIUHM HS 'ai.1xoa ':.-' 

M311:,, 
... 

t a) ,MOIUHOCTb B ,pa3pSI.!le, ' 

. 6) MOIUHOCTb_ l)O.!lorpeaa KaToaa, 
'f _, 

· B) pacxoa ra3a, ·- .\. 

'Onbl;bl 3TOll cepMH II3Mepe1rnll Ha :/-150' ripoaodM~MCb T8KMM :»<e 06pa30~; K8K H Ha 
. --...._ ,• \ ' •·., ---+6•-..,.. '.•·_-· · .. " •:•. :: ,,._' ,,/ _,,. .· l',:y ... ·• 

Y-:-300. npn ycKopeHHH_ 'HOH OB 'Ne 20 Ha_ np,06HHKe ·nepe~ _K0/1/leKTOpOM n,oMemanacb_· cponb,-

ra n3-- a1110MHHHS1 T0/1LUMH01ci 15 .MK•' c 'noMoWbIO KOTOpoll 'nor'nom~nMcb 'nOHbI Ne+ 2 
, ycKo-: 

" "' , ,, , • ' . , ' · , - - 20 , 

\ [lSIIOiuMeCSI, H8 TpeTbell rapMOHHKe, Hnme np~~O,!J,S!TCSI KpHBbie 38BHCHMOCTM 'abIXO)la pa3"".•,1 
• ~ ·.' , . , , I • . - - . • ,, , , . ,. ' • 

,~ 

'n~'IHbIX -, HOHOB OT nepeqHCllE!HHbIX napa~eTpOB, (puc., 5, 6; 7). • 3.!leCb· TaK:>Ke TOKH HOHOB· 

\ 

,!laHbl B OTHociiTe11bHblX e.iinHHuax H COOTHOWeHHSl Me:HC.!lY MaKCHMyMaMH TOKOB He B Macm-, . .. ' ' ' \ \ . 
Ta6e;.-

j_' 

,_ 
'•1' 

06cymaeHHe pe3y11i.Ta~oa 

113 pnc, ii H 7 BH.!lHo; ''!TO: A/151 nony:qeHHSl MaKCHMMbHOro K;IlH'!eCTBa M311 .~e'o6xo-' 

.!lHM? pacxoa ra3a yMeH_hm~Tb,.!lO MHHHMyMa, _noKa ,ie _HacTynaeT cpblll,_.!lyrn.: vlnor_.!l,a-
, ,. • • • I ,. •• ' , ,. ' ' • ' 

~MeeTCSl M8KCHMYM ,Ha KPIIBOll npH M811blX KOl1H'leCTBax, ra3a. 

8 
'. ~ 

!'' 

l,:,' 
,11. 

I 

,':1· I 



MaKCHManbHOro. TOKa. HOHOB, 
40 

n: ,t,+ ~-: Heo6xo·AHMB T?J1Ha11 A03HpoaKa; 
.,o,-~~- ,r,., 

pacxoAa: rasa, '. 1 

·cpaBHKBa!I MHHHMa/lbHb!e 'KO/l!fqeCTBa pacxbAa'•rasa, npn KOTOpblX ·eme ·He HaCTynaeT 

cpb!B AYr_H, 11erKO saMeTHTb, qT_O ~e,,L TSl)Ke/Jee H_OHbl ;a pa3p!!Ae, ·TeM MeHbllle B_ .HeM, 

, Aa~neiine,. iieo6xo.aHM'o·e Anll noA.uep)Ka~H!I ycTol!qnao~o pasp!!.t\a, ·KaqecTaeHH.O ST? cor-
1 ' . ·. •.. • . :. • . •. ' . ·,;g; . 

·,. 11acyeTC!I; C Bbtpa)KeHHeM;. C_BSl3b!Ba:omHM TOK pasp!!Aa C flaa11~HHeM ,.B.)He11 
. i 

: rAe p -:- ·paB/10HHe; {3 ' - .Kos<t,cpnumrnT, .saBHC!IIUHl! OT I reoM~TpHH, 

\ ,,3HH H __ TeMnepaTypbl ras~ •. a' Po)'- aepo!!THOCTb_HOHH3aUH~·-
' /~ ·" j ·1 • .' • ' ' ,.,.. ' 

1 '.: : P (J
O 

) = 1 ;'._ exp( -. J. u ,. t_ ) ; (2) 

c_eqettHe HOHH38UHH, ,· ape MS! npe6b!B8Hirn MOlleKy_llbl rasa' B KOIIOHHe paspii~~· ' 
• :' ,I 

.'. Ha. pHc,· 1 H,' 5 n'oKasaHa I 38BHCHM_OCTb · ,-oica M3vl OT MOIUHO_CTH B llYC:;'• BH/J.HO, .· qTo 

·. t ace' KpHBb!0 HMe10T Ma~CHMYM npii. on~eh.e1101rnol! i:iomH~C~H pa~p!!Aa: illnpmia •M/lKCHMyMa' -. 
- • ~ ' • , • I ~ • ·_/ {, • ' • ' "-" ' ...; ;' 

~asmt~Ha ·./J.1111,· pa3Hb!X H~HOB, KpyTH3~a IlO/J.beMa H ~!1aJ:J.a KpHBO_l! T~.K;i<e H00/J.HH~!(OBa. 

'MecTO IlO/JO)KeHHSI. MaKCHMyMa Ha KpH'aol!. H ee. q:,opMa MOryT 6b!Tb HeC.KO/IbKO n'HbiMiI :ami· 
\' . ' , • ., • , ' ',. I . ' ~ , • ' , ), : ' , I , ' • , ' ,1 ·, . '. _1 ·, 

pasttbI~ HCTO~HH~oa; · OttH MO~YT OTIIM,qaTbC'!! J:J.a)Ke -. /J.11!1 O/J.Horo •H .Toro )Ke ;ncToqHHKa'•a 

; 38BHCHMOCTH OT' apeMeHH pa6oTbf HCTOqHH~a; 06b1q~o '.n~11 Mari; pa6oTaawero ~~TO~H~K~ 
• -/ . :. ',- , . •. , • . , • • , I .. - " '< .,- , •' ' , .' ' 
KPYTH3~a. IlO/J.beMa, H cnaaa KpHBOll MeH~Ula!I, qeM_ A/ISi- HC_ToqHHKa, npopa601:aawero .60/lb''." 

·we· IlO/IOBHHbl Cp~J{l\ C/Jy)K6b!, ·no/lHOe apeMSI pa60Tbl .onpeAen11eTCSI ·cKOpOCTb!O paC!lbme-; 

' HHS! K;TO.tla, KOTopa11 saBHCHT He rn~~KO ;; ~~-~HOC;~ B pasp~ae\ HO K OT. r~sa, -~~ilaaa~-
,. . ' . /101. ' . ·.· ' . .. . . ' . ' ' ,.. . . .. 
· MOro B KCTOqHHK y ,· • T~K! IlpH pa6oTe , H~ · 6ita~~p~/J.Hb!X rasa~ :cp~K C/Jy)K6bl ,.KCTO~HK~a . 

,.' • ' ' .·1 •• 

3HaqnTenbHO COKpamaeTC!I · (!1pK pa6o:e ·tta. aprcitte· HCTOqHKK )KHBeT B J ,5-2, pass MeH1c,We, 

<i~~ Ha 'ao:ayx~). 

H~ p11c •• 2. H_ 6 IlOKa3aHa 'saBHCHMOCTb _BblXO/J.a ·M3v!. OT. MOIUHOCTH 'n_oa,orpeaa KaTOJ:J.a. 

'KpHBble Bb;;o.rui KOHOB c+'. ', fv+s_·· ·, o+s HHoraa HM0!0':' MaKCKMYM, n,oc::re KOTOporo 
· · ·- ta · 14 • 16' 

' • '! '' ,'." . -- ( ' ' .• \\ 

Ha611roaaeTC!I c11a6b1l!· cnaa HHTeHCKBHOCTK, a KHoraa, HaqKHa!I ,C · H0KOTOpol!. MOIUHOCTK 
,. ~~ '. '.,rt .; - • ,>:. \ .~ , •. ··.,,··: .,: ·: ' . ::·:, .+, - ~~·- +• . 
noaorpeaa,- HacrynaeT. nocTO!!H_cTao: BbIXO/J.a M3vl. ,Ll11!1 •. KOHoa, ·Ne ·, Ne , , iAr+7 •, 

~ +• • ·1 
••• , . • <~•- '. ·.:. ·'. , • , ; • ; , , • '• , • \ ·,/. ~ • • ·.~20 · ~ .,. 20 •\ .~ 40 i, , 

·Ar . aceraa HMeeTC!I M8KCKMYM "Bb!XO/J.a ·a· 3aBHCl!MOCTH 'OT 'MO[UHOCTH noaorpeaa. npK-
- - 40 . . , , . ., . , . ·, ... , . ·,. ~ ', , 

_ , , .''!eM 1.!lll!I n~HOB ap~oH~. nonyw_Kp~Ha f!KK_~. s,qKfe,JJbHO MeHbwe1 qeM_ .!l,11!!
0 

a~y-~KX ~OHOB,. illKpH-: 

H-a_nHKB H' MeCTO no11o)KeHH.!I MaKCKMyMa· /J./l!l 'Aattttoro KOHS saaKCHT KaK·oT,.KH/J.KJ"IK/J.ya11b-

- 'ttol! 'c6opKK. KCToq~HKa1 TaK K', ~T ep~MeHK 'p,.;'6o;b1 .z:iaiittoro .'nc:ToqHKKa: 1Ha pKc·~ _2 Kp~aa!I·· 
•·~· '. , ' • :,-. ,.,, ••.· _! ,.' ' ·, / '· ,-.-.:_,·,",··,,.- ~--• ·, • 

'(I) 6bma CH!!Ta •Ha KCToqHHKe, KaTOll KOToporo ·paooTa/1 .TO/lbKO 3' qaca l{ HMe11-n11oxol! 
',, ·: .' , , .'.' . . : I., . , •, . ,· .. ., ··._j ·; '. 

Tennoacil! KOHTaKT c · aep)KaTe'neM Kaioaai 3TOT. ncTO'IHKK Mor .. pa6oT~T~ ,zia)Ke ,6es · noao-. 

r~~Ba KaToaa:'; f pKB~~, .<~) CH~;~, Ha -H~T~~Hn~e", ,itaT~/J. KOTOp~ro II Me~. ;op;~Hl! :1'.~~11~0;

BO/J. 'l{ npopa60Ta11 · 9 qacoa. 'npK. K3MeHeHnJ MO~~oc-r'n llOAorpeaa .• B: npeae:Uax 110/IV~Irnn'nii~1 
•• - ,•' . J' .. ,. 

Kpl!BOl!.,ttanp!!)KeHK_e H TOK /J.)TK ~~mr,e_Tc!I Mettee qeM H~ 5%. no~TOMY Ha.oc·H'°BaHKK. KpKBb~X 
,, 

\. :g 



·, , .. 

.,· 

,·1 

;'' / _,. • , ·,"/ I '. ., ' ' ·, 

pH_c. :1_; Henb3g o6'b9CHHTb 'TaKo~ ?e3KHl! .MaKCHMyM CT0nb He3Ha'lwrenbHbIM H3MeHeHHeM ... 

,,t·, 

,, ' • • • - - ,, • I 

H!mpg;!{eHH9 H T0Ka ~-- ,nyre. fJo_-~H.l:lH1'!0MY, 3,ne,Cb Hrp~eT _ponb faKol!-;-_T0, ,npyroJ!. MeX'.1H,H3M, 

HOH006pa3oaaHH9, OTnH<iHbll!: OT 06hI'IHOro: Ha6mo.aaeMoro. npn' nony'qeHHH acex . .npyriix H0HOB. 
·- ' . , ' i • ,,- ' ' ,: ',- ' ./ '\ ,.,,\'/' 

._'· _TOKI! pa3n11'1Hh!X. MHoro3ap9,nHbIX HOHOB, n_onyqeHHble c inoMolllbIO nccne.noaaHHbIX nc-
~-. " / . . "" .. :-, '",, :' Ji-~· ➔;,.,·,-~-., 

TO'IHHKOB. 11 ycKdpel!Hble .Ha,: YCKOpHTengx. O11fil1 Y-:--150 11: Y-300, · npnee.neHbl a Ta6nnue 5. 1. • 
\ .? J. '. .., ' > , ••• 

YcKopg'eMble 
I • :, 

HOHbI 
A~+1. 

40 

,-, ' 
/ ', 

,, Y-300 

Ar:8 
40 

'. 

I, 

Ta~ n 1H_u,a.• 5 

·,, / Y-i'50 

,·~···+•, ·+~ 
'Ne· Ne,· 

20 .,,,., ' 2:2 I 

+• . ·+1· 
IJe '. Ne .. 

20 , • · 20 
c/4 
u 

.·N.+f, 
l4 

' 
\ 

; '~-, ... ~ 

+1, .. o 
·H 

·•, ., Cpe.nttnli';OK 

' HOH OB ... ( MKa,). 
5,0 

,,, 
o,a· 100 ,a '1,2 a,O,o'l '50 ·.· 20 20 

,,., 

• ra::i,. no.naaa
eMi,rll B 'H.CTo\i

HHK 
·.Apro_n 

:,.~ 

H eott (ecTecT~eHH~rli ·) : CII ~ . 

. , 
\· 

·, 
/. , • _ i ', , • ) ' ")' 

:YKb38HHbJe TOKH H3M,ep_sinHCb Ha Y-3~0. n_,·,Y-150 ·npH nono>Kemrn npo6HHK~ Ha pa.n11y-_. 

•. CllX.;100 _I! _50. CM CO0TBeTCTBeHHO. 
' I • ,. 

. '. 113 np11ae.neHHOli Ta6nHUbl BHllHO, 'ITO. TOK . H0HOB ceMH3apg,nHoro aproHa cpaBHHM C 

TOK OM 'n9TH3ap.gJin~ro ~e;H~ ( ~CnH yqeCT~ KO~QeHTpauiiIO Ne ' ' B ~cTecTBeHH0l! 'CMeC~), · 
,. '. I ' ' ~ , ' • I . t , • • 2% _ t ' •• • '. ; 

' TOI( BOChMH3apg,!lHoro -ap~oHa cpaBHHM C T0KOM ·weCT!f3!lpg,nHoro Hee>Ha:· . '• . ; < . . '/11 .. I '.' •. ·" .• ' . • . " • .:. •'. ' 

B .. pa6oTe_. -; npe.nnonar~eTcg; 'l!O npn 06pa3oeaHH~ MHoro3apg,nHhIX HOHoe\ nerKHX 

ra30~ '(a30Ta. KHC;O po.na' H .n·~.) OC'H.OBHYIO pen b. HrpaeT CTyneH'laTag IIOHH·3·aunsi a: .nyroeoM 

.-.~,CTOti~~·~e.\ ·-..:..._ '-'• - , .. "is/.- , . 

,,·."1'1 ,· 

113 :cpaatmHR~- T0KOB .HOHOB, apr9Ha,. nony'leHHblX Ha' yCKOpHTene y:_300, .C TOKaMI! 

.· Y 

,apyrHx. 1101!0B, 1-10:i.rno 'npE:.nnonomHTb, ;To 'e:cnyq'.1ea6onee' TSl~enbIX aTOMOB, ,noMHMO ,cTy:-
,\ • ·, ' \ • ,-,.,, 's.......,.:. ' ',,,. •. ·.,· ' ',; \ _-.. . ; •,, 

neH'laTOl! H0HH3BUHH, Hrp_aeT BeCbMa · .cymecTBeHHY!O pc,,nb I! .!lPY:Dl! MexaHH3M HOH006pa30-
• ,t • /~ ' I ' 

TaKol! nyTb·o6pa~ BaHHSI,. Kor.na C. aTOMa'· O.!lHOBpeMeHHO cpweaeTCSI HeCK0nbKo•'."aneKTpOHOB, 
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