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3aa~KT6nDRaa ponD B nsy~eHKK n~epaoro BsarnMo~sflcTBRR npnaa~­

JI6llrnT JiccJis~oBarurnM n~epawc ~aRJ:OOi. CoBpsMeaao6 noJioJitean6 B o6- · 

JIBCTR R~6PHHX peaRnaa npn ansRnx n ope~ aH6prnnx xapaRTSpnsyeT­

cn ~eM, ~TO C TIOMOI!li>lO Cytll6CTBYJ(J!!RX M0~6JI:bHWC iJpe~CTBBJISH.I!ii 0 ,n;HH8-

MHR6 peaRUKft MOXHO YCTI6mHO KHT6pnpeTnpOB8T:b 3RCTI6pHM6HT8JI:bHH6 ~H­

HHS.JIHID:b B T6X c~aax, Ror~ npeo6Jia~eT o,n;HH na M6X8HH~MOB. llpn 

K3Y~6HHH p68R!Wit C HOHBMH reJIHR, JIHTRR 11 .J!Jl• B TIOJIH06 C6~8HK6 ~BlOT 

B~B~ RBR M8X8HHSM o6p830B8HllR COCT8BROrO R.J!Jl8, T8R H TIPflMH6 npo­

UBCCH. Tpy~ocTH aaaJIHsa aRcnepnMBHTBJI:bHHX pesyJI:bTBTOB MoryT 6HT:b 

ycnemao .npsO~JISRH TOJI:bRO C npnBJI8~6HH6M.R8~6CTB6HHO HOBWC CB6~6-

HHit, O~HM·ll3 KCTO~ROB ROTOpwc RBnRlOTCE TIOJIRpR38IWOHHH6 3RCTI6pll-

MSHTH. 
. ' 

M3 8R8JIR38 HM6~6ftCR 3RCTI6pnM6HT8JI:bHOn KH~OpM8UllH 0 TIOJIRpR38-

IWORHWC EBJI6HllRX B p68RU11RX ~XHYRJIOHHOn neps~~H aa JI6rRRX R~­

~/I/ BK~O, ~TO.H8ROTIJI6HK6 ~aHRwc·o TIOnRpRS8IWH ~8CTKU B T8RRX 

psaRUl!RX n~6T RpanH6 M6,IJ,116HRO. B nBPBHX pa6oTax12 • 
31 no nsy~6HHIO 

TIOJIRpllS8IWH HYRJIOHOB B p68RIWRX TKTI8 (3a6,p) 6uno TIOR8S8HO,.~TO 
MaJian B6.llR'lPiHa- ce~ead ·aTnx peaRnan npn aasRRX aa6prMx o~6H:b . 

' . 
CllJI:bH0°S8TpY.ni!SieT'.HCTIOJI:b30B8RR8 .H3B6CTHOi\ M6TO,Il,HRK .HSM6p6HllR J16BO-' 

npaBon acHMM6Tp.HH. HsM6H6HHIO Ta:Kon CHTYBUHH MoryT cnoco6cTBonaT:b . . 
TIO.HCR K paspa60TR8 HOBWC, 60n66 a~¢6RT.HBHWC M6TO~OB .HCCJI6~0B8Hl!R. 

HacTDR~8R pa6DT8 TIOCBR~6H8 ll3Y~6HH10 M6X8HH3M8 pe8RUHH c3ae,p) 

aa yrJI6pO~~-I2 n RB8HTOBD-M6X8~6CRHX napaM6TPOB,' xapaRT6PH3YJ(J!!RX 

66 npoT6R8HH6 npa aaeprnRX ~0 4 MaB, no H3M6p8HHRM TI0JIRPHS8IWH K 

ce~ead. SRCTI6JHM6HTH BHTIOnReHH aa aneKTpocTaT~6CROM ycxopHT6JI6 

sr-5 B. Jia6opaTop.HH a·enTpoaaon ~naHM OHHH~ 
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·~cCBPT8~ COCTOHT H3 BBS~BHRR, W6CTH r~aB H 38KnroqeHRR. 

B nepmofi rnaBe OnHC8H8 3RCll6pHMSRTanDHBE YCTBHOBRB, C03~HHBE 

B 1966-69 rr ~ HCCne~OBBHHE llOMpH3B~.H C6~8HHH o6pa30BBHHE 

~BCT.IIU B E,I(BpHWC peBRIJ;IUJX/4/ • 06CYJt~IOTCE BOllpoCll paapa60TRH MHO­

ro~BTBRTOpHOK RaMBpll p8CC8EHHE/5, G/ H OnHCBH ROMllnSRC H3MBPHTBnD­

HO-Bgq.HcnHTBlibHOH TBXHHRH, ncnonL30BaHHUn B ~aaon pa60T6 ~ aaa­

~38, HBROll~BHHE H 06pa60TRH CllBRTpoMeTp~BCROn ru@op.&a~ (aM~­

TY,WlllB aaami:aaTOPll HMnyn»con Ali--4096 n AH-128, SBM E::X:::M-4 n"MHaci<­

-2"B CO'ISTBHHH C OCn;HJIJIOrpaqiCM CO CBBTOBHM RBpaH~WOM) • 

BTOpBE rnaBa llOCBE~SHB l13~0~6RHD BOllpOCOB paapa60TR.H HOBOK 

MBTO~ll llOMpl13BUHOHHOro SRCll6pm.!6HTB. B ?T~H6. OT JIIHPOI<O npHMe­

HEGMOrO M6TO~ H3Y~6HRR llOMpH38UH.H no H3M6p6ID!IO ~13BO-llp8BOfi 8CHM­

M6Tp.HH "-

(= N, -N._ 
N, -+ N.._ 

7 fr = Pg:- (I) 

B03MOKHB ROlib~SBBE rBOMBTP.HE llOAHpl13BUHORHOro onHTa/7/, onpe~ene­
Hl16 llOAHp.H38~ B ROTOpOK.OCHOBBRO·RB cp8BH6HHH .HHTBHCHBHOCTSK, 

l13M6p6RRWc .ItBYMH (~ HSCROnDRHMH) ~6T6KTOpaM.H, YCT8HOBJ16RHHMR 

no~ o,nH.HM l1 TSM JKS 83HMYTBnDRHM yr~OM f/J , HO no~ p83HHMH yrJIBMH 

BToporo paccem~ · '17:. z 'lJi (pHc. I). JUm npone~erum Taxoro' 

Cp8BH6HHE R606XO,JtiDolll }'~SCTL p83~l16 B r60M6Tpl11J6CRHX TIOJIOJKBH.HEX 

~STSRTopoB. AcHMMeTp.HE Z n noMJlHaa~ P:r B I<On»~eBolt reo­

YBTP.HH Ollp6~6JlfliOTCE CJ18~~ COOTHOID6Hl1RM.H! 

[:: /'11- G-/lfL 
/V1+G~ 

p,·= .. . 2 '7 
- l(~\+P~-..)-(Pg.-f}L) 1 {2) 

r,I(B " G - ~aRTOP reoMeTp.l!'iecxott aop.t:apoBRK, a f;. n ~~ .:. cpe.n­

H.Hs noMpnaarmorume cnoco6aocu aaa~aaTopa. To'IHlle (a npn6~ea- . 
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Pnc. I. Ilp.HHrmnHanLHlle cxeMll nonnp:aaarmoaawc·a:KcnspaMeHTOB'no 

.ztBOHHOMY pacCSEHHIO (BBBP.!CJ' -< CXSMB nonBp.HMSTpa no .H3MSp611liD 
~: .. 

JlSBO-npaBOKBC.HMM6Tp.HH, BHI13Y -·noJJ.iipHMSTp RO~L~SBOK reo.:.. 

MBTpnnl I - MHWBHL, 2 - qiolibrai 3·~ HORHSB noBymRa, . 

4- aH8~38TOp, 5,.H 6- ,I(6T6RT0pll, 

BBKTOPll,'IBCT.H~. 
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HI:ze) ~Op.!YJIII )J.)lR Bll'IliCJISHIDJ G- H p£ , Dpe,nQT8BJJRIOIItH6 C060ft IIR-

THRpaTHll6 HHTerpaJIII, DP.IIB6,I\6Hll B. HamJIX pa60T8X/4, 8/ • 

IIo;rytiiiB JIS ::mcnepm.~eaTa HHTSHCJIBHOcTJI J/1 JI /1.{ JI BII-

tiHCJlliB 3H8ti6HIDJ G H p £ • MOl!tRO aanTJI 8CHMM6TPJIIO . .II DOJIJ1pHsa­

~IO. saaR noJIRpnsa~ P1 , onpe,IIeJieHHllft Rs Bupa~eHRn.(2), aaxo.I\HT­

cs B COOTBSTCTBHH C Ea36.7lbCROn ROHB6HUJISfi 0 DOJIOMT6.7lbHOM H8Dp8B-
• .J 

JI6Hlili DOJJRp.:rsa~H H.I\6PHRX tiBCT.IIIl CO CDilliOM, p8BHNM I/2. 

MeTO,I\HR.a ROJI:&IlOBOii re DMSTpHH 066CD6tiHB86T YBS]!JitiSHHS illiT6H­

CliBHOCTH ti8CT.IIIl DOCJI6 BTOporo paCC6JJHHH B 40-50 pas DO Cp8BH6HHIO 

C DOJIRpHMSTpOM Jl6BO-npaBOii 8CHMM6TpHH. 3TO OTRPIIB86T B03MOl!tROCT:& 

HCCJI6,I\OB8HIDJ DOJIJJpH38nHH ti8CTHn B P88RnKaX, npOT6R8~HX C MB~H 
' '61> 

cetiSHIDJMH (nOPfJ.I\RB I-3 M6/ cp). B aTo:ll rJiaBe· o6CYJK.I\8IOTCJJ T8RJKe 

BODpOCH ROHCTpyRTHBHOro BllnOJIH6HHJJ RD.Ilbil6BllX DDJIRPHMSTPOB, MSTO,IIa­

RH DpHrOTOBJI6HIDJ MHill6H6fi.H 8H8RH38TOpOB, H3YtiSHIDJ X8paRT6pHCTHR. 

DOB6pocHOCTH0-6ap:&epHIIX ,I\6T6RTOpoB H ~OH0Bll6 YC.iiOBHJJ 3RCD6PHM6HTOB. 

IlpH H3Ytf6HHH DOJIJJpH38!lfH1 DJlOTOHOB B peaRJ.U!H (~e,p) Ha yrJiepO,I\6-12 

3HepreTHti6CK8H TOJimHHa MHm6H6:ll COCT8BJIRJI8 120-150 K3B )J.)lR HOHOB 

reJI.ruJ-3 d 3HeprHen 3 MaB. B R8tf6CTB6 8HBRH38TOpa HCTIOJI:&30B8JIJIC:& 

yrJiepO,I\Hll6 DJISHKJI TOJimnHO:ll 6-IO Mr/cM2• 

B Tp8T:&eft rJiaBe BIInOJIHeH no.n;po6amt aHBRH3 pact~eTHIIX Bupal!teHHii 

Al6TO.I\HRH KO.IlbilSBOn reOMSTPHH H o6cylE,I\810TCJJ BOOJlOCH 06pa60TKH 3RC-
• • • ' • < 

.nepHM6HT8.7lbHI:lX pesyJI:&T8TOB. Ha 0CHOB6 MSTO,I\8 MOHTe-Kapn0.6llJ18 CO-
. . . . . ·:,~ . 

CT8B~6H8 npOrpaMMa • ,WJg 8BM, DOSBOJIR~ag BlltiRCJIRT.D 3H8ti6H.ruJ (:; H 

Pi . H npOHSBO,IJ,KT.D DOHCK 0DTHM8.7lbHO:lt reOMSTpHH DOJIJJpH~S~OHHIIX DOLl-

. Tor/
91.. u 'ylleroM HOBH3H!i paapa6oTKH Kon:r:.ne:Boit .Me~O.rtm<H._ ~ aToii rJia-

"' . ~ . _...- . ' . . . 

BS .I\6T8.7lbHO Dp08H8JIJI3RpOB8HLI DOrpeDJHOCTH 0Dp8,!(6JI6HIDJ 8CHMM6TpHJI .II 

DOJIRpHsa~. B K8ti6CTB6 DPHM6pa Ha PHC. 2 DOR838H8 yrJIOB8JJ 38BHCH-

6 
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Pz (E,B) 

• I• 
YrJIOBBH saBHCHMOCT.D ~oJJRpHsanaH npo~oaoB B peaR~H 

I2C(~e,p)l4A/ (OCHOBH06 COCTOJJHH6) DpH aaeprJIR E(~e)= 
=2,87. MaB. 4 -~E=IID xaB, ._140 x·aB, •-160 KaB H 

• - ISO K3B. 
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MOCTL llOAEpH38~, H3M6peHHaR npu p83HHX 3Ha~6HRHX TORmHflU.MHill6HH. 

llpe~araiDTCR H6CRORLRO CTIOC060B IDCTHpOBRH RORLU6BHX TIORRPHM6TpOB 

ll nyTH .n;aRLHefunero TIOBHIIISHM 3@6RTHBHOCTU MSTO,ll,HRM/10, II/. Pa3-

pacloTaHHaH M6TO,ll,ruta Yllf.6 Hanura npHM6H6HH6 1KpOM6 HamHX H3!.!6p6HHti, 

B H6CKOJI:OKUX pacloTax, ll0CBHIII6HHUX H3YI.I6H1Ul llOJUipH3aUHOHHHX"· 
. . !12-15/ . 

atfxjJeKTOB B H,ll;6pHUX peaitUHSIX • .J 

Hsy~6HM6 p630HaHCHHX COCTORHMH COCTBBHOro R~ 150, o6pasyro­

Ul6rOCR B peaJUu-tU (3He,p) Ha yrRepo.n;e-12, npOBO,ll,HROCL B pa60Te/1G/, 

o.naaRo Tpy.naocTM TeopeTn~ecRoro onucaaM ce~eHMft UIJM aaeprMx 

2-4 !AaB, o6yCJIOBR6HHU6 B OCHOBHOM ManuM I<O~SCTBOM 3RCll6pHM6H­

TaRLHHx .naHHux, nocTaBunu Bonpoc o aeo6xo~ocTM ~poBp.neaMR no.n­

po6aux I13M6p6HMH C6~6RMH • .IJ:eTaRLHaR MR!}iDJ:MaUHR 0 C6~6HMX p .. -
){aHaRa 3TOR peaRIUlli H606XO,ll,HMa TaRJK6 ~ o6pa60TR.Il pesyRLTaTOB 

nonapMsaunoaaux aRcnepMMeHTOB~ B aaepreT~e~RDH o6nacTH OT 2,20 

.no 3,61 MaB 6unn RsMepeau WYHRIWM Bos6yl!t.n;eHHR npoTOHHHX RaaaROB 

peaRJ:WM (~e,p) H8 yrRepo,n;e-12, COOTB6TCTBY!Oli!HX o6pa30B8HMIO ROH6-

~HOro .R.n;pa a30Ta-14 B OCROBHOM ( f'• ) , ll6PBOM ( f 1 ) ~ BTo'poM 

( 'f2. . ). B036yJK,n6HHHX COCTORHRHX. 3TH ,ll,OCT8TO~HO DO,ll,p06HH6 3RCD6pH­

M6HT8n:DHH6 ,ll,aHHR6 0 C6~6HM.RX llpMB6,n6HH.B ~6TB6prOH rR8B6. nna M3-

M6peHH.R C6~6HHR npHM6HHRMCL C8MOUO,ll,n6pl!tMB8romH6CE yrRepO,lJ,HH6 MMill6-

HH TOJimuHOfi 10-50 MRr/cM2 , npMrOTOBJI6RHH6 M3 ~MCTOro peaRTOpHO­

ro rpa~uTa: CneRTPH .npoToaoB as peaRrnru (=1!e,p) aa yrnepo.n;e:....12 

perMcTpapoBaRHc:o· c noMOUlLIO n6RynpoBo,nimROBHX .n;eieiTopoB. CTau­

CT~ecRaR TO~HOCTL Ollpe,ll,6JI6HM OTROCHT6nbHHX ,ll,H~6peRJ:W8RLHHX ce­

~6Hlifi COCT8BAEeT·1-2%. Hs giyHRUHfi B036YlK,ll;6HM·6HJIH.riOCTp06HH yr­

JIOBH6 pacnpe:n;eReHHR, ROTOpH6 C llOMO!IlDIO nporpaMMR ,lJ;JIR 3BM llp6,ll,­

CT8BARRHCL B BU,n;e p83JIOIK6HM DO TIOJIHHOMaM ]exaa,n;p8. Puc. 3 H 4 
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P.Hc. 3. ~ruuma B036yx.n;eHHR r--RaHMa peaJ<rnm (3He,p) aay~Jiepo­
.n;e-12! ll3M6P6HHH6 no.n; pa3HHMK yrRaMH. CTp6RRaMM YR838RO 

DOJIOIK6HM6 p630H8RCOB (C6~6HM6 cl - B OTHOCKT6JILHHX 6,IJ;IUU~­

f!.HU8X; 3R8~6HHR a~eprri'a yrJIOB- B Ra6opaTOpHOH CUCT6M6 

ROOp,IJ;!UlBT). 
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WIJliOCTpHpy!OT '18CT!> p63YJI~T8TDE, OTHDCmitliXCJI R f• -R8H8JIY peaRurur. 

iL-'yHlOJ;ll:H EDs.6ylK,n6HHH HCCJI6,TI;OE8HHHX IlpOTOHHHX R8R8JIOE HM6101' HERO EH­

paiKSHHYIO pesoaancnyro CTPYRTYPY, a xapaRTep yrJIDEHX pacnpe,neJiefillii: 

6U~Tp0 M6HH6TCH C ll3M61l6HHSM ·saspr.rr.rr. ROHOE/6, 17/, 

HCCJI6~E8HHID IIOJIHp.rrsa~.rr IIpOTOHOB B Pe8RnBH 12c(~e,p) 14JV 

(OCHOEHOS CDCTOJIHHS) ll0CERI!l6H8 ITHT8.fl' riJaEa. YrJIDEHS 38BRCHMOCTR 

llOJIHpll38~ll llpDTOHOE E STDH Jl68RU!lli 6HJ!l1 ll3M6p6HH np.rr 6 3H8'16HWIX 

saepr.rr.rr 6DM6ap~pyromnx ROHDE rSJI.lUI-3 B ~8II830H6 OT 2,4 ,no 3,6 MsB 

/~8-:-20~; np.rr saeprWix 3, 03 .rr 3,61 MsB sna'!eHWJ noJIHp.rrs~UHR onpe.ne­

JISHH H ,nJIR yrJIOE e =130° a 135° / 10/; 3RCII6p.ITMSRT8JIDHH6 ,IJ;8HHH6 0 

noJIHpasaUH.rr npuBe,neHH B Ta6JIRne • .llJIH npoTeRan~ sTpii peaRn.rr.rr xa­

paRTepaa XOpomo BHP8iKSHH8JI ROppsnRnBJi M6lK,IJ;y IIOJIOiK6HH6M mHPOROrD 

p630R8HC8 B g:yHRI..ll1.ll BD36YJ!t:USIIRJI (pac, 3) a M8RCHM8Jl.bHHM 3H8'16Ha6M 
. 

·rroJIHpusaUH.rr. PesRoe .rrsMeReHHe BSJlll'IRHH?DAEpnsanan B o6JiacT.rr OROJIO 

3 ~3B llpll R660JI.biDOM B03p8CT3HR11. 3Hepra.rr HOHOB MOl!tST yR83HB8T.b H8 

IIp606JI8,Il;8lOI!lllH ERJI8,TI;.MSX8Ra3M8 D6pa30B8HWI COCT8BRDrO R~a ll H8 TO, 

'ITO xapaRTSp yrJIDBHX pacnpe,neJISHHH llpOTOHOB ll HX IIOJIHpH3aUHH OIIpa­

,TI;SJIHIOTCH 3Repr6Tll'I6CRHM IIOJIOl!tSHHSM R CEOHCTE8MM ypDEHS~ CDCT8EHDrO 

H~ RllCJIOpo,na-15, ~OpMHpy~erocJI E 3TOH p68Rnll.H. 

3RCII6piDdeHT8JI.bHH6 ,TI;8HHH6 0 IIOJIHpR38~H npOTOHOB E p68RI..ll1.ll 

(~e,p) H8 yrnepo,na-12 llp08H8JIR3.1ipOE8HH H8 OCHDBS pe30H8RCROM TSO­

pHM H,TI;SJlRHX paaRn.ITH IIO q:Op.lyJIBM C.l1.MOH8-BSJITOH8/21/ E. npeiulo.izoJKSHHH 

o6paso:Baa1rn nsoJIRpoBaRRhiX ypoBaan cocTaBnoro n~. TaRos· npa.JmoJio­

)tsaua. onpaB.W:lHO TSM, 'ITO npa snepm.rr E036y:Jt,TI;SHWI COCT8BHOro JI~ 

RHc.Jlopo,rta..::15 no:pfl,nRa 14-16 iisB paccToRnae MeJK.ny YPDBHHMH c o~a­

RDBHMH CllHH8M!1 II '16THOCTJIMH 60JI.bill6, 'ISM Cp6.!Uil16 3H8'16HIDI IIOJIHHX 

mnpuH-STHX ypoBaen/
221. Ha puc. 5 noRasaHH pesyJI.bTBTH no.nroaoR 
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P.rrc. 4. 3aepreTII'IecRns aaEncHMbCTi! Rosq.{.rrnusnTDB pasno.KSHHH yrJio­

EHX pacnpe.neJJenHi' npDTDHDB pat.RU»n 12c(~a, p)14 1\f" (ocnoE­

aoe cocTD.flHne) ,no noJIHHDMaM Jle:Kaa;upa. CTpBJIRaMn yRasaao 

IIOJIOF.(6J!ll6 fi630H8HCOE. 
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Cpe,U.rum aaeprWI 
ROHOB rSJIWI-3 
R=E- AE/2, K aB . 

2500 

2660 

2800 

2950 

2960 

3160 

3520 
3540 

Ta6JIRu,a 

YroJI e JI86.CHCT •• 
rpa:zt 

22 
34 
46 . .J 

58 
22 
34 
46 
58 
22 
28 
34' 

46 
58 
70 
45*) 
9oJE) 

130 
135*) 

22 
28 
34 
46 
58 
70 
34 
46 
58' 

135 
22 
34 
46 . 
58 

lloJUJpuaanrut 0TR. OJliR6R8 
Pp % APr; , % 

Pr . 

-22 13 
-32 8 
-49 4 
-57 5 
-24 !3 
-36 7 
-52 7 
-62 6 
-33 a· 
-40 ~ 7 
-45 5 
-56 5 
-68 4 
-81 5 
-43 12 
-27 !5 
-2 6 
+9 44 

-51 4 
-53 6 
-60 4 
-69 4 
-66 4 
-88 4 
-22 II 
-51 6 
-47 IO 
-56 6 
-27 I2 
-35 8 
-47 6 
-58 5 

llpllMS'iaH:ae: 3E) 3TH ;ztaRHHS ilOJJ:y'iSRH B ~60Te/3/ 1\ISTO,li,KROi! R31116p6RWI 
J16BO-ilp8BO! ,8CHMM6Tpm ( TOJJ.1I!KH8 IIIHillSIDI 4E=300 K3B) • 
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":' 

(no /f 2 

-~pHT6pJm; nporpaMMa COCT8BJI6H8 H8 OCROB6 MSTO;zta !JJOHT6-

Kapno) aaepreTH'iecRnx H yrJIOBHX saBHCnMOCTeft :ztH~~epeannaJinHOil.nJJUJ- · 
~P--/ . 

pii38UHH /~Jl , ROTOpyro MO~O BHP83HTn ~6p63 0TH0CHT6Jln-

HYID noJUJpuaauaro P1 H ;ItH~epeauaaJinaoe ceqeaue ~~~~ : 

~ - J.n-clP.w· ·' n qvol.l' ---==- '::::. t. . r -l.l' --
ci.R. a'Jl.. (3) 

.I I 
r;zte L - CllHH BHJ16T810!llllX 'i8CTHU, Dlol - HH;It6RCH R8H8JIOB peaR-

uall• VIa STOrO p:acyHRa MOlltHO YCT8HO~l!T}>, ~TO )J;BYX; H Tp6XypOBH6BH6 

llO;ItrOHRH npH6MJ16MO OTIHCHB8IDT 3RCll6pHM6HT8JlnHH6 ;It8HHH6 B 06JI8CTH 

. 3H6 prllft 2, 7-3, 0 MaB 1 HO CYilt6CTB.6RHblM .RBJUJ6TC.fl CJ16;Dyl<XllHll · pe ay JlnT8T. 

TpexypoBHeBa.R no;ztroHRa :ztH~~epeHUHaibaon noJl.flprraauun noaBOJIHJia paa­

pemnTn BD3HHRmee npn no;ztroHKe c ~YM.fl ypoBH.RMR npOTHBope'iue Me~, 

C O;ItHOii CTOpOHB, 3H8'iHT6JlnHblMH BRJ18;ItaMH B llO~HO _ IliRPHHH napUH8JlhHJ?C 

l ' . BOJIH c 6oJinWIDdH op6HT8JI5HHMHMoMeRTaMH .H• c ~ron cToponu, 

Rpaiiae MBJlblMH 3H8'i6RruOOITIPoHiiiUa6MOCTHH;zt6pHOH .. llOB6plCHOCTH }J.ii.fl npo­

·TOHOB H3Y'i86MOH aaepr6TH'i6CROiL o6iracn: c T8RiiiM.Ii IK6 e' 120• 23/. c 
DOMOiltniD H3M6p6HHi!: llOJUJp.li38UI:IH> ROT0p8B O'i6Hn 'iYBCTBHT6JlnH8 R .li3M6-

H6HH.Rlll {PH3H'i6CRHX napaM6TpDB, B YR838HHOit aaepr6TK~6CROi! 06J18CTH 

(RpOM6 ]J;BYX H3B6CTHblX COCTD.RHHH COCTaBHOro Si,lllla 150, BOS6yxt;zt8IDiltllXC.fl 

llpii aaeprHH HOHDB ·2·,?5 H 2,99 MaB/!6/) HaMH YCT8,HOBJ16HO. CYilt6CTBOB8-

!!He. Eime o;ItHoro ypo:aH.R npii aaepr.im 2,87 MaD, liMeiO!llero · cmrn H · ~eT­

aoch -·7/2-. Ha pac .. 3 cTpeJIRaMH y:Kaaaao aaeprilTiP:IecRoe noJiolKeHHe 

p630H8HCDB. ;c. •• -· 

ilO.f!BJ16HH6 3RCll6pHM6HT8JlnHHX ;It8HHHX 0 TIOJUJ~A38Ullll npOTOHOB,B 

~8RUH.f!X ]J;BYXHYRJIOHHO:Ii nepe;ztatl>/2 • 4/ CTiiiMYJll!POB8JlO ;ItaJlnHefiruee pas-. . 

BHTH6 T60pHR T8RHX peaRUH:Ii. TaR, B coo6~6HHH/24/ BHllOJlH6H ;SOp6TH-

'i6CRM aaaJIHS llOJUJpH38UHOHHHX aifll:6RTOB ~ peaKUWU THna (3ne ,p), 
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PRe. 5. CpaBHeHHe yrJIOBHX H ::mepreTH1Jecxmc saBHCHMOcTell ~epea-· 

UHaJli,HOti DOJUJpHSBUHH, paCC'!HTBHHHX no JI13YX- (mTpHXOBH6 JIH­

HHH) - a Tpex (mTpmc-nyHKTHPHH6 JIHHHH) - YPoBH6BHX no.nroa­

Kax, C ::mcnepHMSHTBJl:&HblMH .u;:lHHNMK (TBC5_J11Unl H pli:c. 3). 

14 

( t ,p) a JJJl• B OC5JIBC"l'a HHSKHX aaeprd, npii K~TOpHX npOHCXO,JJ;IlT RBK 

npaMH6 nponecCH; TBR H B036y~~6HH6-p630RBHCOB COCTBBHOrO_ R~. C 
- . . . ' 

nOMO!ll:&IO MSTO,JJ;a, OCHOB8HHOro HS npe~OJI0~6HHK, _1JT? B03HHKHOB6Hii6 

3HB'!HT6JI:&HOH noJUJpiiSBnHH oe5ycJIOBJI6HO 9~6KTIIBHO npORBJUllO!ll6HCR HR-. 

T6~6p6HUH6H MSX~ npaMHMH npOU6bC8MH H oe5pasOBBHH6M COCT8BHOro 

RJJ;PB, BBTOpaM 9TOif pa60TH Y~OC:& B OCHOBHHX '!6P'l'~ BOCnpOH3B6CTH 

.lii3M6p6HHYIO HaMII n!JK yrJIS e=34°·aaepreTH1J6CKYIO SBBIICHMOCT:& no.ll.fipH-

3BnHH npoTOHOB B peaRUHH 12c(~e,p)14N' • - . 

B mecToli rJiaBe aRcnepHMeHTBJl:&HHe ~HHl:le- o ce'IJeHiffix . p:-,. p~-
H p .. - RaHBJIOB peaRD;HH (~e ,p) aa yrnepo~e-12, npe~CTBBJieaaim 
B BH~6 aaepreTH'IJSCRHX SBBIICRMOCT6H_K09~HnliSHTOB p83JIOX6HHH yrJIO­

BHX pacnpe~6JI6Hllfi no nOJIHHOMaM Jie~HJJ;PB (~HH~6 ,Ir,.1IR • r• -KBHHia 

DOKSSBHH HB PIIC. 4), OnHCSHH_ no p630HSHCHOti T60pHH R~6PHHX peaKU!tii. 
~ .. '- - . . 

lls Cp8BH6lum pesyJI:&TSTOB- p8C1J6TOB (no.nramm· no /1._-KpHTSPIIID),- BH-

no.irneHHHX no ij)op.lyJie EnaTTB-EH~SHXapaa/25/,. c axcne!JKM~HTBJILHOO 
pesyJI:&TSTaMH HaMH Bn6pBH6 on~~6JI6HH CDHHH'H 1J6THOCTH '!6THp6X peso­

RBHCOB: 3/2- npH aaeprHH HOHOB 2,45 M3B 1 ?/2- npH 2,87 MaB, 3/2-

npH 3,28 MaB H 5)2+ npH 3,50 MaB (eM. pac. 3), a TSK~e yTo1Jaeau 

3H8'!6HHH aaeprllfiH nOJIH~ ID!ipHH p630RSHCHHX COCTORHIIli COCT8BHOrD 

R~ K~CJIOpO~-Is/26/. 
XapaKTepaue npHsaaxH, aae5JIIO~DIIH6CR B aaepreTH'!JecRmc H yrJIOBHX 

SSBHCHMOCTR~ no.ll.fipHSBUHH H C61JBHHft peaKD;HH (~e,p) HB yrJiepo~e-
- r - -

-12, H-pesyJI:&TBTH HX onHCS~ no p630HBHCHOH.T60pHH nOSBOJJ.fiiOT C~-
, ., < ' - • , 

JIST:& BHBO~,·O· npeOC5JI8~8KQ6H pOJIH M6XBHH3MB o6paSOBBHlffi COCTBBHOrO 

RA'Pa B np~T6RSHHH. STOll peSttnHH/27' 213/ • . 

Ha OCHOB6 nOJiy1J6HHHX pesyJI:&TSTOB B 3BKJII01J6RHH npHBO,JJ;IlTCR OC­

HOBHH6 HTOrH BHOOnHSHHHX HCCJI6~Baad. 

15 



I. )1rui H3Y'JBRHH .H,nepaw:: peaiUUrli cos,u;ma ::JRcnepm.teRTam;aM 

yCT8ROBK8
1 

COCTO.Hma.H liS MHOrO,IJ;6T6KTOpROH KBMBPR paCC6.fiRH!i II KOJU:,­

~UBBOrO nonnpHMeTpa. Paspa6oTaaa MeTo~a nonnpRsannoaaoro aKcnepn­

MBHTa B Ko;u,ueBoll reoMeTp.tm, nosBonn:rana.H B 40-50 pas noBRCHTl> IDl­

TSHCHBHOCTl>·~acTnU DOC~6 BTOptiro paCCS.fiHH.fi. 

2. Pemea o6IDHPHRH ROMMBKC M6TO~'l:6CKHX BODpOCOB OT no~~6HH.fi 
. . . .,) 

_pac~eTHHX BNpa~eaaa .nnn onpe.ne~eHH.fi acHMMeTpliH n non.HpHsauaR .no 
pea~H38DnH H6CK0Jll)KliX CDOC060B IDCTKPOBKH KOJU:,U6BW:: DOnRpHM6TpDBo 

. . 
C ytteTOIA. HOBH3HH pa3pa60TKH M6TO,lJ.IiKH ,IJ;6T8JU:,HO HCC~6,IJ;OB8H BOnpoc 

0 norpeiDHOCT.fiX B~IIC~6HII.fi 8CIIMM6TpKH II DOnRpH38Uffli. 

3. Tio~eau no.n;po6aue aKcnepHMeHTa;u,aue ~RRRe o non.HpHsannrr 

npOTOHOB B peaR~ I2c(3ae,p)I4A/ npR 8 3H8~6aRRX•3H6prRH HOHOB 

B ,IJ;H8D830H6 OT 2
1
4 ,no 3,6 MaB II npH yr~ax 20° " e < I40° 1 H3 aaa­

. ~38 KOTOpHX no pe30R8HCHOH TBOPHH .fi,IJ;BpHW:: peaRunH np~ 3HeprHH liD­

HOB 2,8? M3B YCT8HOBJI6HO cymeCTBOB8Hli6 paaee R6H3B6CTHOrO COCTO.fi­

HIIR cocTaBaoro .H.n;pa I 5o, HMBIOI!lero crum H 'l:6THOCTl> 7/2-. 

4 • BWOM6HN ,IJ;6T8JU:,HR6 H3M6p6HH.fi C6~6Hffit. K8H8~0B . peaKUHH 

(3ae,p) H8 yr~epo,ne-I2, COOTB6TCTBY:rootllX o6pa30B8RHD KOHS~HOro .fi,IJ;­

pa B OCROBHOM 1 DSPBOM li BTOpOM B036yX,IJ;6RHW:: COCTO.fiHH.fiX npH aaeprH­

SlX HOHOB OT 2,20 ,IJ;O 3,6I MsB.· 113 OIWC8HH.fi C6'l:6Hffit DO p630H8HCHOii 

TSOpHH 0Dp6,IJ;6~6HU CDHHN H ~6THOCTH ~6TRpeX p630H8HCOB H YTD'l:H6HN 

3H8~6HH.fi 3Hepr!IH ·n DOMHX IDHPHH p630H8HCHHX COCTO.fiHHit COCT8BHOro 

SJ.npa rtnc~opo.n;a.:..I5. 
' _5. 113 3KCD6pHM6HT8JU:,HNX ~RHRX 0 DOn.HpH38unli H C6~6HH.fiX R _HX 

T60p6TH'l:6CROrO 8H8JIH38 C,IJ;6~8H BRBO,IJ; 0 npeo6~a~Jm6M BR~8,IJ;6 M6X8-

HH3Ma o6pa30B8Hll.fi COCT8BHOrO .fi,IJ;pa B UP9T6R8H.tm peaKUffli (3ae,p) H8 

. st.n;pe yr~epo~-I2. 
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6. ilo~~6RHR6 B pa60T6 UO,IJ;p06HN6 H ,IJ;OCT8TO~HO TO'l:HN6.,IJ;8HHN6 0 

ceqeaHax peaKunrr I2cc3ae,p)I4At aeo6xo.n;HMu ~ Ko~ecTBeaaoro 
Y'J6T8 BR~a~ OT p68Klln~ H8 yrRepo,ne,·KOTOp~ B BR,IJ;6 npHM6C6~ HM6-

6TC.fi npaRTH'l:SCRH BO BC6X MHID6R.fiX 1 ·RCno;u,syeMW:: B .fi,IJ;6pHO~H3H'l:6CKHX 

n npn~a.naw:: ncc~e.n;oBaHH.fiX. 

0CHOBHR6 MaTepna~ .n;nccSPT8UHR ony6~HROB8HN B pa60T8X/4-6, . 

8-II, I7-20, 23, 26~28/ H .n;oR~~a~cl> aa Poccea.no~cxon Koa~e-

peawm no .fJ,IJ;6pHllM peaKDn.HM C ~erUHMH .fJ,IJ;paMH H CTPYKType .fi,IJ;p8 (TnP, 

I967), aa KpaROBCROM ceMnaape no .H,nepaon cneRTpocxonnn H.TeopHH 

.H.n;pa (llo;u,ma, I970), aa TpeTl>SM Mex~aapo.n;aoM cHMnosuyMe no nonn-
. . 

pHsannoaaNM SJBRSHH.fiM B .H.n;epaw:: :peaxnnruc (CiliA, Ma.n;ncoa, I9?0), aa 

XX H XXY Bcecorosaw:: COBemaanruc DO .fi,IJ;SpHO~ CUSRTpOCKOnHH H CTPYKTY­

pe 8TOMHOro .H,IJ;pa (!eHHHrpa,n, I970 H I975 r.). 

. . 
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