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H. H. Koc~auaIIIBHJI; { 0. A. maxyJiaIIIBHJIH ** I 

. u 

feHepaUHSI ,,crpaHHbIX" 11aCTHU npH B3aHMO,ll,eHCTBHH 

npOTOHOB C 3HeprHeii 9 63B C Sl,ll,paMH ti>OT03MY JlbCHH 

l
061.e;umem11,.1ii HHcnn: , 
lllCJ)ilhIX llCCJIC)I.OOam:i, 

6!115Jll,fOTEKA 

* / OpHKOMaH.z:tHpoeaaa K 06'b8.llHH8HHOMy HHCTHTyTy SI,llepHbIX Hccne.lloBaHH:fi Ha 
T6HnHccKoro rocy.llapc_TBeaaoro YHHBepcHTeTa HM,CTanHaa, 

** / OpHKOMBH.llHpoBaH-K -0 6'b8.llliIJ_eHl!_Q_MY HHCTHTyTy SI.ll epHbIX Hccne,lloBaHHii 
H3 l-1HCTHTyTa q>H3HKH AH I)ly3HHCKO:fi cc~---- -~-- ----- . 



AHHOTAUMJI 

. PacCMOTpeH norrpoc O qacTOTe reHepanHH "c:rpaHHbIX" 'I8CTHll, npH CT01JKHOB0HHH rrpo­

TOHOB 60Jibll10ii aiieprmr C si.upaMH q:>OTOSMYJibCHH. 

B n aoopaTOpHH BhICOKHX SH eprHii O 61>0.UHH0HHOI'O HUCTHTyTa SI.ll epUbIX HCCJI0.ll OB8HHA 

6bIJIO rrpe.unpHHSITO H3Y1I.eHH0 38BHCHMOCTH 'I8CTOTbl reHepauHH_ ... CTp8HHbIX 6 '18CTHll OT SHep­

I'HH rrepBH'lllhlX '!aCTHll, 

3¥YJibc·nouuaSI KaMepa~ cocTaBneaHaSI H3 100 cnoeB aMyJibCHH THIIa BP-450, 6bma 06-

Jiy'!eHa Ha CHHxpocpaaoTpoHe 06'b0.llHH0HHoro HHCTHTyTa g.uepHbIX Hccne.noaaHHA rrpOTo~aMH~ c 

aHeprHeii 9 Baa. 061>eM 8MYJibCHOHHOH KaMepbl 6bIJI paBeH /10x10x4,5/c:M
3

.3MyJibCHOHHbI0 CJIOH 

rrpocMaTpHBaJIHCb no IIJIOIU8.IJ.H,. n_pH'l0M q:>HKCHpOB8JIHCb si.uepHbie pacmenneHHSI, BhI3B8HHbI8 nep­

BH'IHhIMH npOTOH8MH, nns o6uapy)K0l!HSI I'HIIepOfiOB H K-M030HOB HCCJI0.ll0B8JIHCb CJI0.!lbl 0.!lHO-. 

3 apSI,llHbIX 'I8CTHll, o6pa30B8HHbIX B Haii.ueHHbIX TaKHM o6pa30M si.uepHbIX pacmenneHHSJX.YKa~ 

38HHbre CJI0.llbl rrpocne)KHB8JIHCb .uo M8CTa HX OCT.aHOBICH, pacna.oap Sl,ll 0'pHOI'O B38HMOfl e:ltcTBHSJ, 

JIH6o .llO BbIXO.!la H3 K8M0phI. BbI,Ll0JieHH0 *-c-rpaHHbix;
0 

'I8CTHU npOH3BO,llHJIOCb 6naro.napg CBOA­

c TB0HHbIM HM SIBJI0HHSIM pacna.ua H si.uepHoro 38XBaTa. 

CpaBHHT0JibHO M8Jlbl0 pa3M0pbl K8M0pbl, He II03BOJISIJIH HCCJI0.UOB8Tb. '18CTHitbI1 o6na­

.ll8IOIUH0 60Jibll1HM npo6erOM H BbIJI0T8IOIUH0 non 6onbWHM yrnoM H8KJIOHa OTHOCHT0JibHO 

IIJIOCKOCTH 8MYJibCHH. nnsi H3y'l0HHSI '18CTHll B03M0)KH0 601Ibll10il CKOpOCTH_, HCX0.0:HbI8 SJJJ,ep-

1Jbl0 pacmenneHHSI OT6HpaJIHCb B6JIH3H KpaSI 8MY1If:'CHOHHOA· K8MepbI 1 o6paIU0HHOrQ B CTOpOHY 

nepBH'IHOro IIY'!Ka. Tipocne)KHB81IHCb BTOpH'IHbie 'I8CTHitbI, Y.llOBJI0TBOpSIIOIUH0 cne.uyrow;HM TpeM 

YCJIOBHSJM: 

a/ '!8CTHua BbIJI0TaeT B · HarrpaBneHHH nepe.uHeii nonyccpepbl /aTO He rrpHBO,llHT K cy-- . 
mecTB0HHOit noTepe "cTpaHHbIX·"' '!8CTHit,. KOTOpbie KaK _6y.ueT BHilHO H3 .uan&He.lhnero, .BbineTa~. 

JOT B OCHOBHOM Brrepe.u/, 

c~oe . 
6/ ,.llJIHHa ropH30HT8JibHOil npoeKl{HH cne.ua B 0.llHOM~ 3 MM, 'ITO COOTBeTCTByeT 

y z ny H8KJIOHa 
0 

~ 7 ,5 /aTo YCJIOBHe HCKJIIO'!aeT T8K)K8 60Jibll100 KOlIH'leCTBO Me.uneHHbIXIIpO-

TOHOB H .ueitTOHOB, o6p.aayIOIUHXCSI npH HCrrapeHHH B036y:m.ueHHbIX .si,aep/, 

a/ HOHH31.l.ItHSI rrpeBOCXO.llHT HOHH38UHIO nepBH'IHOI'O npoTOH.!l He M0.HbW8 110M B 1,8 pa3 

/rrpH 8TOM CKOpOCTb 1I8CTHUhl j3 ~ 0,64/ .. 
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flpH BbIIIOruIB.HliH YKB.3.aHH.bIX ycnoBHH . ,BepOSITHOCTb perHCT.paumr pacnaua r.nnepoHa BHYTPH 

K aMepbI COCTaBnSJeT .'.p 85%. 

B _30-TJI, cno.srx 9MY~bCHH :RBXJ? . .llSIIUllXC.51 B -~P.9JJUeii 'IaG:r.a KAM8p.bL; ffa,mo T-8:KID! o6pa.30M 

o6pa6oTaHo 1920 aaea.u H npocne:>KeHo 670 cne.uoa BTOpIIqHbIX 'laCTHU. n-pa a~oM 6blno Hafi:.ueao 
+ . - . 

llI ecTb. "cTpaHllbIX" qacTHu: TpH rHn.epo.ua H TpH K -MeaoHa. KpoMe Toro. B O.llHOM cnr,rne 

H~6nro.uancg 1 pe3KH,H H3JIOM / f'V 160° / .cne..na CHnbHO HOHH3Hpyrome:ii: qaCTHllhl, .KOTOp.bl:ii: MOI' 

cooTae-r.cT.B·o·BaTb: pacc_enmi:ro npoToHa :ita · 6onbmott yron HnH. pacna..a:y rn:nepoHa Ha npCYrOH,. 

- 0Tcy TCTBH8- lL3.Me.HeHH51 HOHH38UlrH .no H nocne H3flOMa, a '.I'aK:>Ke He..a:ocTaToqHa.sI . .llJIHH8 cne.ua 
\ . 

I ~ 2200 p I. ae noaaonuna nponaaecTu n.ueHTHtpHKaun10 'IaCTHUbI. PeaynhTaTbI npocne:>KHBa-

HHSJ npnae.ueHbI B Ta6nnue N2 1. 

oatllee r,ucno 
'(lpocne_>KeHH/J/1 

nyl/eil 

610. 

mo6nuqaNJ. 

1/y,IU 5e3 6ufJu ,,CmpaH- Jr~ 1/ucno.imo- '1uctr0 P!J'leu 
Mbtx 11d11eHuu Hbte" 11e30- pUI/H/JIX 630- -I) !JHtueBwux 
npu ocma1106Ke i.,acmuqb, Hbl r.lHOlJeucm/J11ti U3KOMepbl 

't9lt 6 19 53 9'1 
1/ Bee nrn1 BTOpH'IHbIX B3SHMO.ne:ii:CTBHH 6bilrH npocnemeHbI 

.no ocTaHOBKH nnH Bbrxo.ua Ha KaMepbr; "'cTpaHHhre"' ·qacTHUbI 
npH 3TOM He 6h1nH o6Hapy:>KeHbI. 

K aK BH,llHO H3 Ta6mrilbl 0,llHa ,, CTpaHHaSJ,, 'IaCTHua npHXO,llHTC,SI npHMepHO 
0

Ha 100 BTopnq­

H b~X _'IaCTHU. T a.K.EHI_ :m:e . aenH'lHHa nonyqeHa B Pa6o~e fl] , BbinQnHeHHOH c 17"':.MeaoHaMH, o6na-
~ aj . . . 

,llSIOlI.lHMH . 9HeprHSTMH rv 4._5 Baa .. B pa6o'.I'AX '· t B.bIIl011H0HHblX B KOCMH"i0CKHX nyqaxt 0.llH8 

"cTp8HHaR" qac:Tnua o6paayeTCSJ npnMepHO_ Ha 250+300 06bl"iHbIX q_ aCTHU •. 0.uHa.KO CTporoe co-
, . . - ' . ' .. '. . . , . 

nocTaaneHH.e npHBO.ZJ:UMbIX peaynbTSTQB HeB03MO:>KHO us-aa HeKoToporo OTnHqHH B ycnOBHSIX npo-

6 MOTpa_ H oT6opa qacr,nu. 

Of5,pamaeT Ha ce6SJ BHliMallHe 6onbllI8SJ B0Jlli"iHHli. OTHOllieHHSJ "illcn,a "cTpaHHbIX" "i8CTHU 

K qucny'JL'.:~e~oHoB 1.N2.,l(/f/1r:!: l =; 113 •• B pa60Te[
3J, aHanorH"iHoe_ OTHomeHHe co­

cTaanneT ~ l /10,. Cne,Ayex np..a:qepKHYTb 1 9.T.o npHae.ne.HHbre uucppbI OTHOCSJTCSJ TonbKO Me.u­

neHHhIM BTOpH'IHbIM 'laCTHUaM, ,BbIJte'raIDlI.lHM snepe.n. 

.!J._rrn OileHKlt. ceqeHHSJ I'~HepaUHli Me.uneHHbIX "<::TpaHHbIX" "iaCTHU. Ha SI,llpax cpOT09MY11bCHH1 

H eo6XO.llHMO 3H8Tb ceqeHH.e 3Bea.noo6paaoBaHHSJ H qacToTy nonaneHHSJ "CTpa.HHbIX'" "{8CTHUi pac -

C "iHTaHHYIO Ha 0.llHY 3Bea.ny. Ha pnc. 1. npHBO.llSITCSJ pacnpe.ueneHHSJ ,3Be3.ll IIO "iHCny ,qepHbIX H 

c epbrx nyqei\ 1 .nnn saea.u Hai!:.ueHHbIX no cne.uy /cnnomHaS[ nHHHSJ/ u no nnoma.a:u /nyHKTlipHaH 

n HHHSJ/ • ConOCT8B110Hll0 o6eHX I'HCTOrpaMM n03BOnSJeT BBeCTll ue6onbWyIO nonpaBKY Ha .'1HC110 

IT yqefi, CBSJ3aHHbIX C ueaaperHCTplipOB8HHbIMH ManonyqeBbIMH pacmenneHUSJMH_. )lnSJ onpenene -

HHSI 'IaCT:O'ibl n.oSieneHHSl "cTpaHHbIX" qacTlIU He06XO.llHMO eme 3H8Tb npocTpaHCTBeHHOe pac -
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npe.ueneHHe 11acTHU-,. 06na.ua10mux cKopocTHMH f3 ~ 0,64 H npo6eroM. f > 3 MM. Ecnu npe.a­

nono)KHTb1 'ITO OHO HMeeT BH.ll 

(i + 0. C,OS 'f)' 
TO H3 3KcnepHM9HT81IbHbIX. J:l8HHblX cnel;lYe'!'.i- 'ITO a. ~ 1. TT pH 8THX ycnomrnx '18CTOTa llOSIB-:­

rr eHHSI "cTpaHHhIX11 'IACTHU /npH ~ ~ 0,.64 · H f ~ 3 MM/ cocTaBi:rneT · rv Q,042 Ha .O.UHY. 

aaea.uy~ Mcxo.llH .Ha aneMeHTapHoro coCTaaa aMynhCHH Hl1K<t>l1[
4J u ua aem111HHhI cao6o.aHoro 

ro npo6.era ,anH Heynpyroro Baa11Mo.aeiicTmrn npoTOHOB c aHeprneii iv 9 E~B c H.upaMn: cpoTo 

a MY1IbCHH (
5l .. ,- .llmt ce11emrn 3B93,ll006paaoBaHllSI MO)KHO nony'IHTb Be1IH'IHHy "'460 mB. 8To 

npHBO,llHT K ce11eHIIIO reHepaUl{H M9,ll1IeHHhIX 'cTpaHHbIX0 lJ8CTUU 0£,1( ·~ 20 Ms. 
KpoMe onucrurnoro 1',feTO,lll!l: BhI,llenemrn runepOHOB H TS12Ke1IblX. M930HOB, npH npOCMOTpe 

no nnoma.n;H~ 'l)IlKC~poBaJIHCb T8K)K9 Te C1IY'J8Il, KOTOpbie MOI'1Ill 6bl OK838TbCSI "cTpaUHbIMH/1' 

lJ.acTHUaMll: .p;Byxnyl!e.Bbie 3Be3,llJ,I, pacna.O:bL pa31IH'IHbIX THITOB ll 51,llepHbie 38XB8ThI •. CooTBe-r­

CTBYIOlllH9 'IAG.TJ!UbI npocne2KHBaiIHCb, B_ o6paTHOM HanpaBJI9HHH, C uenb;IO H8.XO)K,lleHJUI .po;::111-

TeJibCKHX pacmenneann. TaKYM nyTeM 6bIJIO Haii.aeHO 24 "cTpaHHhIX" '18CTI1U. 601IbWa5l 'ISCTb 

K oTophIX o6paaoBanacb · B aaea.nax, BbI3BaHHhIX nepBU'IHhIMH npo;oHaM11. C~o.nxa .naHHh~x. OTHO-
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C SI wuxcsr KO BceM HBH.neHHbIM "cTpaHHbIM·" qaCTlIUaM, npnae.neHa B TBOJIHUBX N2. 2 .Jl N2 3 • 

. TR>Keno1e Me30H!JI matfnuqaN2 

ltocfl'lj mun !Iron npo6er llpuMel/nHue N£ t(Q 
pogumettt,• 6blttema H·Ne H•Ne-'OHC 

CKOU J6t!.38M 30HO h,,,,.n, fH,.VI 
a 1 2 _:1 It .. 
1 K* 5+3p St, (It 

ioqoa.w6oAa 6 nap,r c runt!po-
-"" Cl¥,/f'K1dllUIJ!/N3. 

2 K+ 22+3p 8 S(lS 
'o5paJo6oncR 6 nope t: rune• 
lDOHOl'f Nj Cl'f. 1170Mllijfl N3. 

3 -K-+ flt+ 1p· ltB 22,5 

" x+ 't + 'tp 41 't,lt 

5 H* 7+0n -- Sit 
S641J0Nc P"61J1Y6oH1>1 6mopu'r-

6 H"' l.f+op• -- 59 Hl>IHU JDPll1/feHH6111U to-
cmuqolfu, 

7 ".,. 6+5p 86 SO.If 

8 K+ 3+0P" -- 17,:J 

9 If• 1't+tp 91 52,3 

10 K+ ((.,,Op" -- 2(8 

fl I{# 6+ (p '19 57,1 
OOpo306011t:R 6 nope 

c l<-Me30H01't NJ~. 

,f2 ?:'+ 21+1/p 72 12,8 1/ 

13 'l:''"' 2t+Op 
npHHSITJ 

lf 't 307 "cTpaHI 

'"I} x • 6 "'fp' 20 50,6 r-apaHTI 

nonyqa, 

15 K" 8 OU/en 6 HOMePSI li3"!JHe 

II.. H+ n-,. -,. A«---·-··· .... ,,,A .. ~ 

8owen /J HanePIJ u3,811e 

H11e Me 

HK-?, 

CTByeT 

ii: MeTOJ:l IlOHCKII 

hlX" qaCTHU, He 

pyeT Tor-o, qTo 

MO& COOT~ome+ 

*.UY 1:rn:cnoM K 
e30HOB COOTBeT­

IICTHHHOMY. 

f7 n• I 

runepoHM · ma~nuqaN3 

-----r,~~;;:-,~~....,.---.--r---m '(Kl ~1111e-

1 I ~-I i.t+Jp ltl 5i2 I 211 I 1r-

2. IE'* 12t+tp SI, t6,5. I 96 I 'ff"' 
3 1£ *1 t8+5p 89 q8o 1 ... 4,z 1.-irt 

'I I~ • 1 5•3p I 20 211,0 I sool .,,.. 
5 I c-1 2z.,.3p I z9 16,B I tf5 1 . ...,,-· 

6 I ~ * I 2 + tp I 37 tO,tJ 1-67 I -,r± 

1 I~• 1 ,2-.1tp I 91 I "lt I 37 y± 

8 I~~ I B•0n 1-1 't,/J 1-SS ']T" .. 

9 I~-= I t5#<Jp I 't7 I 't.5 1-90 ~~ 

15,3 

ff.5 

33,2 

/J c11t:mene flpuMel.fOHUe w . 

168 

lf3 

-IZf 

(5'1 

(55 

-,zo 
51 

-BZ 

-,oz 
• f Ptxnam:11 DKono po• 

10 fl '8"'ZP 3 . Ol61f l'fO - - -- aum&1ticwoa 3!,eJt,1,1. 

11 1\0 
- 133 - 20 - - -- !:iron 6timema A~t.u-

12 I\• - tS2 - 30 - - -- nepoHO u3r,ep1,nc1, 
CJmN1Xume111,No H0-

13. II" - 19 ·- fl2 - - -- npa6nu1uR nep-

f/1 II' -- 77 - 35 - - -. 6ulfHNJ/l ·npomoH06 

15 Hf f(r'tp 90 0.020 - - - - l1(:30HHblll pacnaa. 

{6 Hf 22+3p 63 0.281f - - - - Se3Me30HHW'pocnao 
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Ha Ta6m1u cne.o.yeT ,"'ITO 6onhlllliHCTBO" "cTpaHHbIX.,,. "!aCTHll BbineTruoT .B mmpaBneHHH 

rrepe.a.ueii: rrony_cHpepbl~ 0TMeTHM -TaK~e, 'ITO Bee _'JI - Me30Hbl o.6paaoaa.Bm:Hecsr rrpH pacrra.ne 

2: - rarrepOHOB HaJleTY, BbineTalOT. B CHCTeMy ueHTpa Mace Ha3a.ll. /KpOMe I"HnepoHa N2 8, 

po,nHTellbCKaSJ .3Be3.a.a KOTOporo BhL3BllHa Heii:TpallbHOii: 1Ia,cTHUeii:/.-

3aea.ru,1,, .B.hlaBaHHbie nepBH'!H.bIMH npoTOH£!MH H co,nep2KamHe Me.nneHHhle 'cTpaHHbie" 

'l8CTHUbl, Haii.a.eHHhie npH rrpOCMOTpe no nnoma.a.H o6na.naroT HeCKOJ'IbKO .. IlOBbillleHHblM '!HcnoM 

cepbIX H qepHI,IX nytJe.ii:. 

,Ueii:cTBHTeJihHO,. .z:cnsr aToii: rpyIIIIbl 3Bea.n HMeeM 

< ns '> =/2,8±. 0,5/, B TO .BpeMSJ KaK .a.nsr OObl'lH!ilX 3Bea.n, o6pa30l,\aHHblX nepBH'!HblMH npO'i:'o­

H8MH <Ni.) =/8,3±. 0,!3i u < Y\s"):=/3,4+ O.,ti5]. 3T·o SJBneHHe yKa3bIBaeT, no-Bu.nuMoMy, 

Ha To, '!TO renepauusr I"HIIepoaoB H TSDKenblX Me30HOB npoucxo.a.HT npeHMyllleCTBeHHO Ha 

. Tsi:>K enbIX n.npax tpOT08MY1IbCHH. AilanorH'IHOe Ha6mo.nenue OblJ'IO OTMe'leHo TaK:>Ke H B 

pSI,ll. e .ll.PYI"HX paoOT /cM.H8IIpHMep, [ 6] /. 

10000 

~ ~-
' :"\. 

' ' ' \ 
10 ♦ -,.ti/ \ 

\ 
\ 
\ 
\ 

-;- ' Cl) ... \ . • r12. ~,oo +/{9 I - +N6 I 
Di:; I .113 
:s I •N:; 
I... I Q. 
Cb 
:t /,, 
n, 10 ./ 

.,,,,,._.,,,, 

----

0 80 too 120· I 'f 
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B 3Be3..llax, CO.,ll.ep.2KBll.UfX "cTpaHHbie" 'ISCTHUbI 6bmH npoa.re:meHbI T.B.K2Ke Bee OCTamr 

Hbie ny,:m. reHepauH.SI BTOpoil: 8 CT9aHHOil:' 'l.aCT.HIU,I, .. 6bma o6HapylKeHa B Tpex cny'la.SIX, B 0..ll-

. + -
.HOM H3 KOTOpbIX .o6paaoBanacb napa· K-Me30HOB /K H K /, a B OCT.8llbHblX .O:Byx - rune-

+ 
poH H K -MeaoH. 

L{m:r :acex .2, -rHnepOHOB. o6paaOBaHHhlX B 3BB3..llax., ... Bbl3BaJIHbIX nepBH'IHblMH .npoTOH8MH. 

6bmH H3MepeHbI KHHeTH'leCKHe aHeprHH. H yrnbr BbmeTa. CooT.BeTCTBYIOlllHe TO'IKH OTJIO)K8HbI . . 

Ha pHc.2. T GM :me Hao6pa:meHbI npe.uenbHbie KPHBbie .U1I.SI y~nOB H KHHeTH'lecxoA aHeprHH 

L -rHnepoHoB, o6paayromHxc.SI B peaKuHH L 

P+JV~L +K+N /1/ 

CnnOllIH851 KpHB851 COOTBeTCTByeT HenO,UBH)KHOMy HyK_noHy MHllieHH, rr.yHKTHpHaSI - npoBe,ueHa 

C ytteTOM BHyTpHSI,uepHoro ,UBH)K0HHSI. Y'leT B03MO)KH0CTH reHepauHH paanH'IHOro 'IHcna 

'J'r-Me30HOB B peaKIIHH /1 / I MO)KeT npHB0CTH TOllbKO K cy2KeHHIO npe.uenbHbIX KpHBbIX, KO -
- . 

T Opbre 6y .u yT· nonHOCTbIO pacnono2K eHbI COOTBeTCTBeHHO BHyTpH cnnOlllHOH H_ nyHKTHpHOii: 

KpHBbIX. IlOK838HHhIX HB. pHc.2. TaK.HM o6paaoM, HanH'IHe TO'leK, paci:rono2KeHHhIX BHe npe­

.uenbHhIX KpHBblX:, CBH.U8TenbCTByeT O TOM, 'ITO npOHC)C02K,U0HHe Ha6nro.uaeMbIX rmrepOHOB, 

no KpaiiH.eil: Mepe lf8CTH'IHO, cne,uyeT CB513hIB8Tb C peaKUHSIMH 6onee CllO)KHhIMH, qeiM peaK­

II HSI /11. 3.o: ecb cne,uyeT YK838Tb Ha ,UBe B03MO)KH0CTH: 

a/ r1mepOHhl MOr'yT 6bITb o6paaoBaHhI KaKo:li:-nH6o BTOpH'lHOH 'l8CTH1teA, HanpHMep, 

'Jr-Me30HOM npH ee B3a.HMO,ueiicTBHH C HYK1IOH8MH pO,UHTenbcKoro sr.upa /cM.HanpHMep,f6] /, 

6/ rHnepOHbl nepBOH8"18llbHO o6paaOB8Hbl B peaKII.HH THna /1 /, HO npH .uanbH8Hlll eM 

npOX02K)leHHH CKB03b po,uHTenbCKOe 51,upo OHH MOr'YT HCilbIT8Tb sr.uepHOe B38HMO,o:eil:CTBHe,· 

npHBO.USIIllee K H3MeHeHHIO KHH8THlfecKoA 3HeprHH H HanpaaneHH.SI ,ll_BH2K8HH.SI •. 

n o-BH,UHMOMY •- q>aKTH110CKH peanH3YIOTCSJ o6e 3TH B03MO:>KHOCTH. Ll eil:CTBHTenbHO,. 

KHHeMaTH'leCKHii: aH81IH3 noK.a.abIBaeT, 'ITO, C yqeTOM BHyTpHSI,uepHOI'O .llBH.2K.0HHSI HYK1IOHa MH­

llI eHH~ o6a cny-rrasi napHo:fi reHepannu L_. -runepoaa H K + -MeaoHa cornacyroTcsr co cxeMoi'I: 

~+rv~L +K / 2 / 

C .upyroii: cTopoHhI, o6paaoaaaHe runepoHoB N2N2 2,3 n N2· 7 tienbaSIJ n~-BH..UHMOMY, 

castabiBaTb c peaKuHeA /2/. Ha pHc.3 npHBe.ueHbI npe,uenbHbie KpHBhie .unsr L-rHnepoHoB, 

o6paaoBaBllIHXCSI- B peaKuHH /2/. CnnonrHaSI KpHBaSI COOTBeTcxaye-T H0llO)lBH2KHOMy HyKllOHy 

MHllI0HH, llYHKTHpHaSI - Y'lHTbIBaeT BHyTpHSI,uepHoe ,UBH:>KeHne. 

3HeprHSI Jf-MeaOHa BbI6paHa paBHOii 8. BaB, 'ITO COOTBeTCTBYeT M8KCH.M81IbHO'-B03-
- I 

MO:>KHOA BH-epr1m .unsr 1T" -MeaoHoB r·eHepHpyeMbIX npoToHaMH c E-:::::::. 8 Bsax • HanpaaneHHe 

xi . 
TTpH YM8H.bllieHHH 3HeprHH ']r-:Me.aoHa, o6JiaCTH, OXB8TbIB88-MbI8 npe.nenbHbIMH KpH-

BbIMH cy:>KaIOTCSI. To :>Ke OTHOCHTCSI H K pea.KUH.SIM THna 

-;r+tv'--1J -1-1( +nJr 
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BhmeTa 'l'r-MeaoHa C'!HTaeTcsr .coBna.[la.IOil.lHM c HarrpaBJieHHeM JJ.BH)KeHHSI nepBH'IHor.~_~po-:­

ToHa /cM. [7] /. KaK cne.[lyeT Ha .pHc ... 3, runepoHbI. N2N2 2:13 H N2 _1 BhID8..ll.8.JOT H3 06-. 

JI8CTH, OXBaTbrBaeMoii: npe,[leJihlll>IMll KpHBbIMII. EcTeCTBeHHo npe..n.nQ1ICt2KHTh, 'ITO OHH HCIIbITam,: 
· · - xi 

SI,llepHoe B38IIMOl].e:ii:cTBHe BHYTPII pO,llHTenhCKOI'O SI,llpa • 
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--- "· -~-
0 (0 30 $, 70° 'f 

Puc.3 

x/ . 
He HCKIDO'lletro, KOH8"IHO, o6paaoBrurne nmepOHOB 38 -C'!eT llOI'JIDIUeHHSI M0,llJieHHbIX 

K--MeaoHOB 1my-rpH pO.llIITenhcKoro SI.llpa. 
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AnanorHtJ:Hoe paccy'2K.uenHe .M02KHO nponecTH H .unSI A -tJ:acTHU, cpe.uH KOTOphIX 

Ha6mO,llaIOTCfl . /\
0 

_:qaCT.HUhI, ~hrninaJOLUH8 IlO,ll T.aKH.Mll OOn.billHMH. YI"ll8MH KBK 133° H 152°. 

C OOTBeTCTBYIOLUHe ,ll8HHhie BM9CTe C npeaenbHhIMH KpHBhIMH •,.Un.II peaKUHH 

P+IV~AQ+K+N 
npHneaeirhI na pHc.4. 
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/3/ 

+ ({12 

•NII 

ffo• 1,:!//)0 '50 . 'f 

Ecnu pacCMOTpeTb peaKUHH o6pa30B8HH.II I\ O -:-'!8CTHU C y11aCTHeM npoMe2KyTO'IHhlX 

'Jr -Me30HOB oonblllOH 9H0pI"HH /nnnOTb .llO 8 Bs:a/, TO H B STOM cnytJ:ae, o6pa30BBHHe 
(l If KHH0MaTll'10CKH 

/\ -11acTHU N2 ~ H N2 12 ocTaeTcSI neao3M02KHhIM. 

B OTHOill 0HHll B38llMO,ll 0HCTBH.II runepOHOB BltyTpu pO,llHTenbCKOI"O SI,llpa CM.T8K2Ke 

[8} H (9] • _ 
A BT Op bl onaro.uapSIT M .YI .no.u~cipeuKOI"O 3a pyKOBO,llCTBO paooTo:it, B.M .BeKcnepa: H 

M .5J: • .[laHhlllla 3a y11aCTHe B OOCy)K,ll0Hll.lIX 1 a TaK:m.e naoopaHTOB 3 .TT .ronoBHHy, T .A.)Ky­

paaneay, A.M.Ky11ep, T.H.Mnxeeny H H.A.TTpouenKo 3a ytJ:acTHe a npocMOTpe H H3Me­

peHHSIX. 
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