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BBeneHHe 

HccnenoBaHne BTopn'lHhlX peaKunil aaxBaTa Han5apbepHhlX qiparMeHTOB 

SIBnSieTCSI 0/lHHM H3 CilOCOOOB rrony'le!IHSI HllqlopMaUHH 0 IlpOUeCCaX liCIIyCKa-

HHSI H3 SI/lep HyKnOHHhlX rpynnHpOBOK C BhlCOKiiMii KliliSTii'l9CKiiMH 9llepi'IiA~ 

. . /1-9/ . 
Mli ( CM,, HarrpHMep, ) • KaK I10K838HO B Haw eM rrpenaapHTenbliOM cooo-

/9/ . . ' 
IUeHHH 1 rrpn oony'lelllili BUCMyTa npOTOH8MH BhiCOKiiX &lleprnil MO/KIIO Ha~ 

OnJO/l8Tb OOp830B8HHe U30TOI10B 8CT8THHa C MQCCOBI>IMH. 'lHCn11MII 13 UIITep13a

ne. OT 211 /lO 203, f1epHO/lbl rronypacrrana 1i 8Uepi'Iili liCilYCK89MbiX a -tiac

THU 9TiiX H::JOTOilOB 'l9TKO OTnU'l810TCSI /lpyr OT /lpyra, Orrpeneneune OTiiO

·cnTenbHbiX BbiXO/lOB 8CT8Tiill8 Il03130nHeT ycTpaiii!Tb 01Uii0Kii 1 CI3SI3811Hble 

· c MOHHTopnponmmeM ny'lKa n ·XnMn'1eCKHM ·BI,IXO/lOM naoTonoB, KaJK/lbiH H3 

paCCM8Tp!iB89MhlX 1i30TOI10B aCT8THH8 nonyqaeTCSI B peaynbTaTe 8KTOB 

38XB8T8 BTOpH'lllhlX a -qacTnu c aanaHHhiM 3Ha'leHneM rropora nx sneprnn. 

· 211A 2o9 8 . ( 2 ) 211A 
HarrpnMep, o5pa3oBanne t rrponcxonnT no peaKUIIH 83 1 p a, n 85 t 

T.e. npn aaxBaTe a -qacTuu c 9HeprnSIMH 5onee 20 Ma~ll ,21. 

3necb nnneKChi p , a n o5.c:>a~a'laJOT: npoToH BhiCOKHX aHepruil, Bhi-

3hiBaiOwni1 HcnycKaHne BTOpli'lHOH a -'laCTHUhi (a ) 1 KOTOpaSI MCilh!Thi-

BaeT B nanhneDweM aaxBaT c ncnycKaHHeM 2-x HeilTpOHOB (n) Bonee 

nerKne H30TOilhi ( 
209 

At, . 
207 

At , 
205 

At, 
203 

At rronyqaJOTCSI BO BTO-

pn'lHhiX peaKUiiSIX C HCilyCK8HH9M 4,6,8 H 10 Hei1TpOHOB 1 T.e·., rpyoo, I'OBOpSI1 . 

5 40 60 80 100 M~8/5-9/• npH aaxBaTe a -qacTnU c aneprnSIMH onee , , n o 
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·. B HacTomueM coo6memm uanararoTcSI peaynbTaTbi rroJlpo6Horo uay'Ie- . 

HHSI <iJYHKUHH aoa6yMJleHHSI yKaaaHHbiX BTOplf'IHbiX peaKUifH B lfHTepaane E 
. . p 

OT 120 · Jlo 660 Maa, 

3KcnemrMeHTanbHaSI npoueJlypa 

llnSI .OIIbiTOB lfCrrOnb30BanlfCb rrpenapaTbl BlfCMyTa Bb!COKOH CTerreHH 
. . /2 5/ . . 
'IIfCTOTbl ' , 06pa3Ubl. MeTannu'IeCKOI'O BHCMyTa BeCOM OT 0,2 JlO 0,7 I' 

aarraRaanucb a .TOHKOCTeHHI>Ie aMnynoi ua Kaapueaoro c;reKna u: o6ny'Ianuc·b. 

Ha paann'IHI>IX p~Jllfycax op6R7bi uupKynupyromero ny~Ka npoToHoa. PaaMepoL 

aMnyn Bb!JlepMuaanucb npuMepno TaKur:.m Me, KaKue yKaaaHoi a pa6o-
/2 3/ . . . . ·. . 

TaX ' ( BHelllHifH JlH8MeTp 4 MM), BpeMSI o6ny'IeHHSI MHllleHH B 38BHCifMO-

CTH oT aHepruu na)laromux npoTonoa cocTaanSIJIO oT 13;-15 M~HyT JlO ~JlH~ro. 

'Iaca: Tiocne o6ny'IeHHSI aMrrynoi pa3JlaBnHBanHCb, BHCMyT paCTBOpSinCSI 

B KOHiieHTpHpOB8HHOH a30THOH KliCnOTe,. rrpoH3BOJllfnOCb XHMH'IeCKoe Bbi)lene

HHe acTaTHHa u npuroToanen'ue a -HCTO'IHHKa. MeTOJlHKa BbiAeneHHSI acTa-

THHa u ocaMJleHHSI ero Ha nonupoaaHHoiH cepe6pSIHoifl JlHCK noJlpo6Ho onu-

;g; n 6 • caHa B ~ poueJlypa rrpRroToaneHRSI a -npenapaTa aaHRMana B o men 

CnOMHOCTH 20-30 MlfH, a KOn!f'IeCTBO 8CTaT!fH8 Ha JlHCKe COCTaBnSinO OT 

20 JlO 40% oT lfCXOJlHoro Konu'IeCTBa aemecTaa. Ha puc~ 1 npeJlCTaanena 

aaaRcrrMoCTb rrpoueHTa cop6unR acTa THHa oT apeMeHn. Ka'IeCTBO npuroToB

nenuSI a -;ICTO'IHHK~ YllOBneTaopm1o JlOCTaTO'IHO MeCTK!iM Tpe6oaaHifSIM 

a -cneKTpOCKOrrlf~ ( cM, puc. 2). l1aMepeHRSI a -crreKTpoa npenapaTa acTa-

TlfHa I1pO!i3BOJllfnlfCb Ha rronyrrpOBOJllllfKOBOM a -crreKTpOMeTpe, lf3l'OTOBneHHOM .. 
. /10/ . · . 

. T. ct>enemeM If 11. MaxyHKofl • l13MepeHRSI Ha'IuHanucb npuMepHo 'Iepea 

'lac nocne KOHUa o6ny'IeHuSI u nponomKanRcb B Te'IeHrre 10-15 'Iacoa. 3a 

208 203 -
aTo apeMSI KopoTKOMHBymue H30TOrrbi At - At nonHoCTbiO pacrra)la-

nucb, TipH JlOCTaTO'IHOH aKTHBHOCTH rrperrapaTa H3MepSinHCb TaKMe a -crreKT_;; 
. 210 208 . 206 

poi Jlo'Iepnux uaoTonoa Po , Po If · Po , HaKannuaaeM:blx aa c'I~T ·· 

K -aaxaaTa cooTBeTCTByromux uaoTonoa acTaTuHa~ 
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ilpOH3BO.!llWOCb H3MepeHHe .1lO'IepHHX 1 npO.!lYKTOB pacna,!la H30TOflOB 

21oA 
. t 211 n . 2ll·At.. . H At, . onyumpHHa a -nHKa B ·6onhlllHHCTBe on.biTOB 

COCTaBnsma 21-42 KSB H TOnbKO iln.H .!lBYX CEi.MbiX cna6biX nperrapaTOB 

. .!lOXO.!lHmi .!lO 55 Kaa, I1.1leHTHcfllii<auH.H · Ha6niO.!laeMbiX Haorono8 ocHOBbiBa.:. 

eTC.H 118 onpe,!leneHH.HX K8K BenH'IHH aHep~HH a ~~pynn, T8K H nepHO.!lOB 

nonypacna,!la, l13Mep.H9Mble BenH'IHHbl SHep~HH H neilHO.!lOB nonypacna,!la 
. . . /9/ 

OT.!lenhHbiX a -~pynrr (npHMepbi noKa3aHbi B ) co~nacyiOTC.H c yKaShi-
/11/ . . . ' ' ' ' 

aaeMbiMH B nHTepaType (eM; Ta6n, 1) B npeaenax aKcnepHMeHTanh-

. HbiX olllu6oK, Onpe.!leneHHe nepno.!lOB nonypacna.!la K8)K.!lO~o nHKa 
, . - ' . 

209 At 

H 
208

At fl03BOn.HnO pa3,1lenHTb BKna,!lbl STHX H30TOflOB, aHep~HH a -'IaCTHU 

KOTOpbiX coana.!laiOT, KpoMe To~o, y.!laaanocb OT.!lennTh APY~He a -~pynnbi 1 
npHHaane)KaiUHe 

206 At H 
204 At , pacnono)KeHHhie Me)K.!lY nHTeHCHBHbiMH 

nuKaMH 
209 

At + 208 At 207 At u oKono rruKa 
206 At 

BbiXO.!lbi paanH'IIIbiX H30Tonoa paCC'IHTbiBanHcb us ycpe.!lneHHhiX aHa

'IeHHH HHTeHCHBIIOCTeH OT.!lenhHbiX a -~pynrr C y'IeTOM 118KOnneHH.H HX 38 

BpeM.H o6ny'IeHII.H1 pacna.!la aKTHBHOCTH .!lO Ha'Iana naMepenng a -cneKTpa, 

napUHanbHOH ',!lOnH a -pacrraAa COOTBeTCTBYIOIUe~o H30TOII8 H T,,!l, 8 K·a..,. 

'I9CTBe IIO~pelll!IOCTH IIpHBO.!l.HTC.H Cp9.1lii9KB8.1lp8TH'IHbl9 3118'I911H.H pa36poca 

. .1l8HIIb!X paC'IeTOB B K8lK.!lOM OIIbiTe, 

PeaynhTaTw naMepenuH 

B Ta6n~ 2 CB9.1l9Hbl peaynbT8Tbl orrpe.!leneHIIH OTHOCHTenbHbiX BbiXO-

- AOB H30TOIIOB 8CTBTHII8 .!lnSI pa3nnqHbiX aHep~HH rrpOTOIIOB, .UaiOTCSI cpe.!l!le._ 

BaBellleHHbie 3!18'Ie'HJISI STUX pe3ynbT8TOB, 3ae3AO<iKOH IIOM9'I9llbl cny'IBH 

pacqeToB rrpH O.!lHOM o6nyqennH. KaK BHAHo us Ta6n. 2, liaH6onee TO'IHbie 

aHaqenHn OTHOCHTenbHbiX Bbixolloa 'nony'IeHbi .!ln.H H30Torroa 211 At , 209 At , 
207

At u 
206 

At·. , ·· rro~pelllHOCTH orrpe.!leneHH.H · lcoTophiX ·cociaanmoT · necKonh

KO rrpoueHTOB (He npeBbllll8lOT 16%).· ,0THOCHTenbHbie BbiXO.!lbl .!lpy~'~x''.si:nep. 
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l1SOTOn 

· 211 At 

21oAt 

2o9 At 

2osAt 

201 At 

201)\t 

2o5 At 

2o4At 

2oa At 

210 Po 

20s Po 

206 p
0 

Ta6nuua 1 

Ha6mo)laeMhie paJlHOaKTHBHhie usoTpnhi 

Ea, M~B neJJHO)l 

nonypacna)la 

5,868 7,21 ttac 

5,52• 32% 

5,44 31% 8,3 ttac 

5,36 37% 

5,65 5,5 ttac · 

5,65 1,6· ttac 

5,76 1,8 ttac 

5,70 32,S MHH 

5,90 26,2 MHH 

5,950 9,3 MHH 

6,09 7,4 MliH 

5,305 138,4 JlH 

5,11 2,93 neT 

5,22 8,8 JlH 

· BepoSITHOCTh 

a -pacna)la 

40,9% 

0,17% 

5% 

0,5% 

10% 

0,9%
1121 

18% 

4,5% 

14% 

100% 

100% 

5% 

H8H)l9Hbl MeHee TO'IH0 0 OC06eHHO B cnyttae li3MepeHHSI a -cneKTpOB JlOttep

HHX nonOHH9BbiX liSOTOnOB. npH'IHHOH ::nOf'O SIBnSIIOTCSI cna6hl9 8KTHBHOCTH 

i:::ooTBeTCTBYIOIUHX a -rpynn, TpyJlHOCTH Hane>KHoro Bhi)leneHHSI npuMeceil · 

COCe)lHHX a -nHKOB1 ManaSI napUHanbHaSI BepOSITHOCTb a -pacnana Jl8HHOf'O 

HSOTOna. Pas6pOCbl BbiXO)lOB paCCM8TpliB89MbiX SIJlep OT OnbiTa K OnhiTY 

HeBenHKH. HanpuMep, B cepHH onhiTOB npu 400 MaB oTHOllleHHSI BhiXOJlOB 

209At / 21 )\t H8HJl9Hbl paBHbiMH 0,78!_0,06; 0,68!_0,1; 0,86!_0,09 H 0,66!_ 
20 7 211 !_0,09 • .UnSI OTHOllleHHSI BhiXOJlOB At I At nonytteHhi cnenyiOIUHe 

UH!flpbi: 0,58!_0,05; 0,45!_0,08; 0,58!_0,06 If 0,51!_0,03, T0f'Jl8 KaK )lnSI OTH~ 
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20~ 211 
meHIHI At I At pas6poCbi lieMHoro 6onhme: 0,46±.0,08; 0,71±.0,09; 

0,57+0,06 H 0,38+0,06. B onbiTax Hcnonbsoaann:cb a -n:cTO'IHHKH pasHorci - .. , -
. Ka~eCTBa H3r~ToaneHHSI ( no~ymHpn:Ha nn:Ka 

211 
At"' OT 21 .llO 55 K9B), 

Dpn:'In:H~I saMeTHhix · 9KcnepuMeHTanbHbiX pas6poco8 oT om:.ITa- K · onhiTY .llO 

KOHUa ycTaHOBHTb He y.llanOCb, MOJI{HO JlYM~Tb, 'ITO OHM o6ycnoBJn!BaiOTCSI 

HanollieHU:eM JlBYX <iJaKTOpOB: pa3nH'IHbiM Ka'IeCTBOM npn:rOTOBneHU:S> a -HC

TO'IHU:KOB If TPY,!lHOCTSIMU: BbiJleplliaTb CTp.oro O.llU:HaKOBbie ycnOBHSI o6ny'Ie

HHSI npenapaTOB B aMnynax, tfT06bi BbiSICHU:Tb, "CKa3biBaeTCSI nn: yaenH'Ie-

HU:e JlU:aMeTpa aMnynbi Ha OTHOCU:TenbHbiX BbiXOJlaX U:3y'IaeMbiX Sl.llep npn: 

9Heprn:n: 660 Maa, 6hm CJl~naH cneun:anbHhiii on biT c. HcnonbsoaaHn:eM ·aM

nynhi CO CTeHKaMU: llpU:MepHO TOll llie TOnlliU:Hbi, HO C BHelliHU:M JlU:aMeTpOM 

6 MM, Do Ka'IeCTBy U:3rOTOBneHU:SI a -HCTO'IHHK B 9TOM OllbiTe 6bin He. 

Xyllie, .'!eM B Jlpyrn:x o6ny'IeHU:SIX, HHK8KHX OTnH'IHll B OTHOllleHU:SIX BbiXO,llOB 

H30TOIIOB, BbiXO.tiSIUIHX 3a npeJlenhi OlliH60K H3MepeHHSI, OTMe'IeHO He. 6hmo; 

B npaaoii 'IaCTU: Ta6n. 2 npn:BeJleHhi pesynhTaThi onpeJleneHHSI OTHO

meHn:SI BbiXO,llOB H30TOIIOB. acTaTHHa, COJleplliaUIHeCSI B JlpyrHX ny6nHKaUHSIX, 

CpaBHHBaSI Hawn: pesynbTaThi c JlaHHhiMH pa6oT Jlpyrn:x aaTopoa, Mbi BHJlHM, 

'ITO B QOnblliHHCT~e cny'IaeB OHM cornacyiOTCSI MelliJlY co6oii, tf TO K_acaeTCSI 

HalliU:X JlaHHbiX, nony'IeHHbiX paHee C IIOMOUiblO HOHH38~HOHHOrO a -ClleKT-
./5/ . 

poMeTpa , TO. B HeKOTOpbiX cny'IaSIX HaM YJlBnOCb BHeCTH 3aMeTHhie Y.TO'I-

HeHHSI, KapTHHa onpe)leneHHSI OTHOCHTenbHbiX BbiXOJlOB B HaCTOSIUieii pa6oTe 

6onee rronHaSI H · rro)lpo6HaSI, ConocTaaneHn:e c pesynhTaTaMn: <tJpaHuyscKHX · 
. . /4•7/ -
HCCneJlOBaTeneii ' , pa60T8BlliU:X KaK C llOMOUiblO a -cneKTpOMeTpa, 

TBK If Y - CIIeKTpOMeTpa, TOllie llOKa3biBaeT cornaCHe JlaHHbiX, 38. HCKni0-
207 . 211 

'!eHHeM HeKoTopbiX 3Ha'IeHHii ( oTnomeHn:e At I At rrpH 150 Maa, 

206At I 211 At 240 420. ) 171 
OTHOllleHU:e. . llpH H . M 9B • D O'IeMy_ B. pa6oTe 

nonytieHbl MeUblliHe BenH'IHHbl OTHOllleHHii1 HaM ycTaHOBHTb He· y.llanocb, Pe-

/1/ 
synbTa'l'bi Hamn:x· rrepBbiX onpeJleneHHii , BhmonHeHHbiX Menee HaJlelliHbiM 

CIIOC060M pa3nOllieHHSI KpHBbiX paciiaJla Ha COCTaBnSIIOlliHe KOMIIOHeHThi, 

B o6meM TOllie cornacyroTcSI c HOBbiMH orrpe.lleneHHSIMII, HarrpHMep, oTnome-
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• .Ta6mn~a 2 

' \,, 
0THOCHTeRbHUe-BUXO~H pasnnqHUX ,'_n30TOTIOB acTaTHHa -

). 

~~~ --~~-..Jlrell!'H.II _llDQTOHfiB_~ - "--~ -~\ll3B -~- ~~--- __ ___ _ _ _ __ 0THOnieHne 
BUXO~OB 
R30TOTIOB 

I?O -- 220 --~o- -400~-- 500-~ -6~0 -~ r2o'C5J -~771- 240-:-7! -_42Qf77- 5i/71 

Ae 
210 Cno P~ 10) 211 I,O;t0,2 x) · o 3x) -o I6x) o I6x) . ·5.~ 08 I,I,;t0,3 0,97±,- 0,74±, 0,71.:!:, __ O,l7;t0, 

A-t 

Ae 209 
At 211 

A~ 205 
At211 

.1\.t 204 
At 211 

At 203 
At211 

At 208 (noPo208) . 
At 211 

0,6:!;0,02 I,O,;t0,02 0,67:!;0,1. 

0,93::0,18 0,86;t0,29 I,2;tO,I5 

0,28;tO,OI I,35;t0,09 0',67;t0,08 

0,47;t0,06 I,6;tO,I2 I, 5;t0,3 

O,I4;t0,04 0,6I;t0,03 0,99;tO,II 

2,2 :!,:I,O 

0,43;t0,3x) 0, 75x) 0 92x) 
' 

- 206 _ , 0' x) 
At (no Po2 6) o 37+0 12 0,73 I,3x) 
At 211 ' - ' 

6,76:!;0,07 

0,7I;tO,I 

o, 53;t0,04 

0,77;t0,08 

O, 5I;tO,I2 

0,93;tO,I4 

3,0;t0,5 

- x) o, 53:t0,4-

0,67+0 ·2x) - ' 

0,65:!;0,02 

0,76;tO,I 

0,4I;t0,03 

0,4;!:0,06 

0,33;t0,03 

o,43;tO,II 

I;?9;tO,L 

0,36;t0,36x) 

0,83+0 4x) - ' . ·\ 
i 

I 
o,65+0,0I 

-1 - -
f 

o~Jrr:o, I5 

·o,t:o,o3 

o,r;tO,OB 

! 
o,~o:!:o,oe 

- ~-
l 

0,37:t.0,07 

I,I6,tO,:B 

i-
" 0,68+0,1 . -
I 

o,t,o,I 

I 

o;96 I,O 0,96 o;95;ti,I 0,91+0,93 

0,64;!:0,06 0,82 I,O I,O 0,93 

0,5 0,47 0,42 0,82 . 0,77 

0,30::0,03 0,12 0,36 0,3I 

0,08 O,I4 0,22 

66C 

0,81_:!:0, 

0,72::0, 

0,40:0, 

0,51;!:0, 

________________________________________ \,~----------------------------~~---
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205 211 
nne Bbixo.noa At I At npn E P = 275, 375 n 480 Maa noclle 

BH9C9HHH HCnpaBll9HHH B pa6oTylll ·cocTaBllH9T 0,65; 0,38; 0,~8 COOT-

I1 . . . 203A I 211A : 
B9TCTB9HHO, cnpaBll9HH09 SHa'IeHite OTHOll!9HHH Bb!XO,llOB t · · t 

. . . · ·. ll I ·· 
npn anepi'HH E P = 375 . .n.·480 Maa ouennaaeTCH KaK 3,6 ·If 1 ,8, Cpaa-

.. ·Ill . 
2 

· . 
HHBag peSyllbTaTb! C ,llaHH~IMH Ta6ll, . 1 Mbl BHJllfM, 'ITO 9TH OTHOll!9HifH 

MallO OTllH'Ia~TCH OT Hall!HX SHa'IeHHH, 

Ha pHc. 3 nocTi:JOeHbi KpHBbie saaHCHMocTeil: HSMeneHHH Bbixo.noa 

209 207 205 203 
HSOTonoa At , At , At H At no oTnomenHIO K Bbixo.ny 
. 211 . 

At OT anepi'HH npoTonoa. PHcynoK noKaSbiBaeT, 'ITO y Kalli.llOI'o 

OTHOll!9HHH C yBellH'I9HH9M na.naiOll!eil: 9H9pi'Hif a6COll!OTHbl9 SHa'IeHHH CHa'Ialla 

pacTyT, .nocTHI'aiOT MaKCHMyMa, noclle 'Iei'o BbiXO.llHT na nllaTo, Hs pHcyn

Ka Blf.llHO, 'ITO ll0ll0lli9Hif9· MaKCHMyMa .llllSI 60ll99 ll9I'KHX HSOTOUOB CM9ll!a-· 

9TCH B CTOpOHy Bb!COKHX 9H9pi'HH, A6COll!OTHbl9 SHa'IeHHH B9lllf'IHH OTHOllle-

. " . . 203 211 
HHH Mallo OTllH'IaiOTCH .npyi' OT .npyi'a sa HCKliiO'IeHHeM oTnomeHHil: At/ At, 

KoTopbie aoo6me OKaSb!BaiOTCH B } ,5-2 pa3a 60ll99 BbiCOKHMH, '19M 

op.nHnaTbi .npyi'HX KpHBbiX, BepoHTHo, ClleJlyeT BbiCKaSaTb c;:oMHenne a na

.nellinocTH npHBO.llHMOH B llHTepaType B9lllf'IHHbl napUHallbHOil: JlOlllf a -pac-

na.na y 
203 

At ( OKOllO 14%). Ecllu ona saabimena a 1,5-2 pasa, To ano-

Mallug oTnomenHH 
203 

At I 211
At cpasy ycTpaHHeTcH. B ppoTHBHOM cllyqae 

noBbiJUenne snaqenHH oTnomenuH 203 At 1 211 At HYlliHO o6'bSICHHTb .nonoll

HHTellbHbiM o6paSOBaHH9M ll9I'KOI'O HSOTOna aCTaTHHa Sa C'I~T peaKUHil: 

HCnycKaHHH 77- -MeSOHa If 7 Heil:TpOHOB npu SaXBaTe SI,llpOM BHCMyTa npOTO

Ha BbiCOKHX 9H9pi'HH, 

llOllbSyeMCH BOSMOlliHOCTb!O BbiCKaSaTb CBOIO 6llai'OJlapHOCTb T. ¢le

HeJUy n I1, MaxynKe sa noMOlllh B pa6oTe, 
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18 ___ 3_0 't2 '51t . t rtliH 
PHc. 1. KpHBhie aaBHCHMOCTH % cop6uuH acTaTuHa OT BpeMeHH •. ')( - cop6...; 
UHSI acTaTHHa H3 0,4M HCI , 0 - cop6uHsl acTaTHHa H3 O,BM -HCI , 

• - cop6uHSI acTaTuHa ua 0,9M HCI 
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HoMep KGHGJIG. 
PHc, 2, a -cneKrp npenapara acrarHHa. CnnowHa>! nHHHS! - qepe3 'lac 
nocne KOHUa o6ny'!eHHSI , nynKTHp - 'lepe3 2 qaca nocne Konua o6ny'leHHS!, 
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Pnc. 3. KpHBbie aaancnMocTell naMeHeHHst OTHocnTellbHhiX BhrXOilOB HeKo

TopbrX H30TOflOB BCTBTHHa OT SHeprHH npOTOHOBo 
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