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I. BBep;eBJIe 

Pealata:s 06pamoro 8JIeK'l'pOpoJr,1t8JDltJl IIBOBOB (OSU) .Jte'l'8JIl>B0 

IIBy"I8JI'80:r. B8 1Ipo'l'OB8X /1-4/: 

1(- + P - e+ 'f" e- -t tt • (1) 

SKcnepHMeBT8.II:r.BH8 pacupe.JteJIemm OmtCHB8JllICl'> C 11011011(&1) ~ClIepcllOB

Bol 1I0.JteJJII /5/, JtO'l'Op8JI co.Jtepu'l'.)lIla CB060.tlBHX 1I8p811eTp8: IISo

BeX'l'opBHI (loIN«BK1'OP BYUOB8 F/(Kt) II (loJUlax'l'OP 1111088 ~ (1(2) • 

3.1l:ec:r. 1(2 - KBa.JUl8T 'leTYpeXltMlIyJI&08 BBpTY8.1IliBoro (loTOB8 BO BP8MeBII

1I0.Jt06801 o6.1aC'1'II (~~ 0). IIpB 01lp8.JteJI8BJ1B (loJUlax'l'OPOB HcnOJI&So

B8J1OC:r. COOTBODleBJIe 

F,' (Kl) - Fn (K~) = S (Kt) (2) 

8 pasaooT:r. 8(/(1) paCC'IIB'l'I:lB8JI8C:r. B8 OCBOBaBBII pa60'l' /S,7/. fIo];ll

tImcTopy 6wm ollpe,ll;eJ.IeBH lIpH ,ll;8CJ1'l'1it SB8'l8BIIJIX 1(2 B BB'I'epBMe 01' 

0.05 ,ll;O 0,12 (I'8:a/c) 2 C 'l'O'lBOCT:r.1) - 10%. 

B 1I00JIe.JtBee BpeD B8'l8Tll 3ltcn8pHMeB'fH 110 uyqemm peamum 

06pamoro &JleJtTpopoJr,JteBIUI B8 HJtPEIX /8-10/ 

(3)1£ + A ..... e1' ... e- + X 

r,ll;e A - B8'l8JI&B08 stIlJlO. I - KORe'lBOe stIlJlO IIJD[ 1Ipo.1t1R'fH era p8SB8.

J.I8. llttepRHe lIBlJleBJI 1I0SBOMm 1OBOpll'l':r. B860p CT8'1'11C'l'DII 110 cpBlIII8

mm C BO,ll;OPO,ll;OII B BeCJtOJJl>XO pas. 0mi'fH B8 B;ItpIlX .JtBI)'l' T8.lI2eBOSyoa

Boon BCOJIe,ll;OB8'1':r. 03II B8 Bei'l'pORe 

n+ + n -i> e1' 'f" e- + p (4) 

hlot!f;il('liiil;;il) KHC1'ITyrI I 
Q~J;!!:::r.!.~ He c.~ellDB1!JII' 


G~6J!~jCTEHA
~~ 



HaxoBen;, ltax nOK8S8BO B pa60Te III/. paSBOCTl> ce'leHill peaIOJ;llK 

osn Ba DpOToBe (I) B Befti'pOHe (4) DpB o~oBOI sBeprBB onpeAe

JIS:eTCJI DpaItTB'JeCltlrJ O,D;RIDI iPOJMIlaxroPOIl &yltI:OBa F/ . B nON 

nOJlBJIJle'1'CJI BOSMOlmOC'l'l> BeSe:BHCBMOPO ODpeJteJleBWI BSOBeRTOJIIoro 

WO~'1'Opa Hylt1l0Ba 6es ,1I;Q1l0JlBB:'1'eJIl:.BllX Dpe.1tlIOJloaeHill 0 era CM

u C iPOJIoIClmtroPOM IIIiIOsa. 

-B SKCnepBMes'1'el8/ 6wnt saperBCTplipOB8B1:I e+a - -napl:l, BOSBBKaIl-

JIIliI.e IIpli OCT8BOBKaX. n--u.esoaOB B <SepliIJl.llBlt. 

B pa60'1'8X 19,101 Ba D~e n+-yeSOHOB C SBeprueft 3BO MaB 6uno 

saperBc'1':pHpoB8BO - 260 C061:1'1'0 peaItt(ltlt osn Ba Jmpe 'Li . Bwro 

liSMepeBO ce'leH:ra:e pe~ B onpeAe~eH iPO~'1'Op F/ JIIl1I SBaf 

'IeBBE K2 = 0,13 (raB/c}2. 

B BaCTOJlllleft pa6o'1'e saperliC'1'pHpOBaHO - 160 c06HTd npoIl'.ecca 

osn sa H.lij)e yr~epona 

:n- + 12C - e + e- + X (5) 

OIIIiIc8Ba npon;e;Qypa Bll,I(MeH:ra:H C06HTKft peaIOJ;llK. OIIpe,D;MeBO ce'leH:ra:e 

pe8.KD;lm Ba JJ;IUle I2C K DpOTOHe. OIIpe,D;MeS iPOPM<PaxTOp F,v DpH 

K2 = 0,055 (rsa/c}2. 

2. SKCnepmMeSTanDB8a YCTaHOBRa 

SKcnepm.!eHTaJI:&BaH YC'1'aHOBKa (:pHc.I) paSMelllBJI8Cl> sa IIy"'lRe 

Dl-MeSOSOB c KBHe'1'B'leCltoft SHeprueft 164 MaB CBBXpO~o'1'poHa BHD 

oru:IH. 
YC'1'aHOBKa COCTOB'1' BS MOBliTopsoro Te~eCltOna TI (CI,C2,C3,C4) 

K 1IJ3YX O,D;BBaROBNX 6oxoBta. Te.neCKonOB T2, T3, C nOMOllll>1) XOTOpI:a'. 

npoHSBO,D;HTCJI perBC~ ~eltTpoBoB K nosKTpoBOB. 

EoltoBl:le TMeCltOIII:I YCTaHOBJIeBH DO,D; yr~CIM srP B: OCK nyq:K8. 

Om!: COC'l'OHT BS ;Q.pe'iPOBNX lteMep DC2, I>C3 112/, CIGm'l'HJI.1I.lDJllOJlllHX 

C'IIe'1"DDl:OB S2, S3 /13/, BO~ 'IepemtOBCKlD: C'I8'l"1BltOB 02,&3 /14/ 
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PIIC. 2. AMwmT;y,D;HHe pscIIpe,AeJ.teB:ra:H tlj 
BMIIY.n:&COB AlUI COOI:ITd: noc.ne oT6opa N ~ N b 
no 9HeprJUIM E2, E3: a) B CD;illlTBJlJUl- tfN/(J IIItIO 

D;liOHBHX C'IeT'llllIC8X; 0) B 'IepeHltOBOUX 
C'IeT'IIr1lt8X. lllI8BBHe KpBBHe - B:&.nli6poB- 0 to zo JO 0 to lfl JO 
Xli Ba ueRTposax. IIC1, NOli RCJ,IIQH. 

B CTeB.IJiJBBJl'l CDelt'l'pOlI6'l'pOB SP2, SP3 /15/. Pa6011M lIJIOIII8JtI> seu 

,D;8TeK'rOpoB pa:B1I8 5O:t50 011 • 

Ba60p CTaTBC'l'JID B &ltOIlepDIeBT8 DpoBOp;u.c.Il JIB orpex 1ID8BSa 

.8 rpa4m'a. ToJmII;Ba lIIIIIIeD .I I - I ,4 OIl, lIIDIeD .I 2 - 3,3 OM. 

lIBmen .I 3 JlBJJJllBC:r, ~8,J01B8B1leJI .JtB1X llepBJiX. _eD YC'laB8BJ111"B8

DOl> 1l0,D; yr~(II 3fP • OOB 1IJ"'DIi8.. Ko;mqeC'lBO yr~epo;ll8. DO Jf1'IIC1 B 

lIBlDeBSa pamlo 4,7 r/OM2 , II,2 r/a»!- • 15,9 r/0II2 CQOTBeTC'l.BeHBO. 

COOH'l'.lrell C'llHTUOClt COBlI8,ll;eD8 CBI."B8JlOB C TeJl8CKCDOB '1'I, T2 • 

T3. IIpB: 8'f0lf B8 a:BII AlUl BOJITllOlI:&sol 06pa60TD • 88DBCB SB Jl8I'DT

HYII JleBT;y nepe,D;8B8.lIOOl> .36 Dap8.118TpoB - 8II1lD~ DIIlY.Il:oOOB B spe

II6B8 cpa6aTKBBBIII ,D;eTeK'l'opoB, SOII6pa cpa60Tamitx upo~01t B BpeNe

Ba ~ B :rauepex. 

l 
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PliC •I • CxaMa altCnepBMeBTa.n:&Bol YC-
TaBOBltli: C1-C4, S2, $3 - CIUmTU
JIJJI:UIOBHhle C'Ien:ra:Kli; C2, C3 - 'IepeB
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ROBcoe cneRTpoY;TPI:I; 'DC2, DC3 
,D;pelg}oBl:le xaMepl:I. 

~~'J~ 


http:DpoBOp;u.c.Il


3. 06pa60TRa. ABa.mts cIx>aa 

sa 70 "UlOOB pa60TH Ba YOROpHTane ~pes MOBHTOpHHi TaneORon 

6wro 1I];lOllYlIIeBO 1.2.1011 "Ulonm;. Ha Marmt'J.'BYl) JIeBTY 6HJIO SaIIIIOBBO 

160 THO.C06HTHI. 

1Ipa 06paCiOTRe sTol l!mifloPlaxum OTCiilpaJIHol> OOCiH'l'lLfI. y~OBJIeTBO

pallQi'Ie OJIe,1UDlllllM RJlITepIOOf: 

I) m.cel1l'oa: Tpeu B ~Iiflo:ma: RaMepax; 

2) 8Beprmt E2. E3 B'l'OpH"Dl:HX "UlOnm; B TO'llRe BsaBtAo~elcTBHJi 

DpeBHlllam 60 UsB; 

3) 006HTIItII 1!IMel)'l' TO'l1l.ty BSa1!IMO~elOTBJI.fI. JIelltBlllYll 11 Dpe~eJIaX 

Ml!lIIeBH. 

B Dpo~eoce oCipaCioTEH B 8MBJIHTY~ BMDyJIl>COB 0 ~eTeRTopoB 

BBO,lI;BJDlOI> DOIIpaBlaJ: Ba yI'OJI BXO;!ta II: RoopjtBBaTY DO~ "UlC'l'l1I(Ii 

B ~eTeR'l'Op. BpeMeBa opaCiaTHB8Bl{JJ 1I01IpaBJlRJ.D!!OI>C yqeTOM SaBHOHMOC

m lD: 0'1' 8I/IILlll![TY.DJi l!MIIyJIl>oa II: Roop.1tllBam no~aBHa:. 

ITOOJIe OTCiopa 1I0 8THM Rp!iI:TepHRM OOTaJIOOI> 7.8 THO.ooCiHTBI. 

PaOIIpe~eJIeBHa OOCiHTHI 1I0 8MUJlliITY~ lIMIIYJII>COB 11 ObllO:ma: OlJ,lmTBJI

.:n:mtRommx II: 'lepemcOBorua: C'leT'IBlUIX (~O oTCiopa 1I0 Toue B8a1!1Mo~el

OTBHJi) 1IpIIBe~eHH Ba pHc.2. Ba STOM ae pHoym:e BaBeOeBH :K8Jll1ICipo

BO"Dl:He paOlIp6.D;aneBH.II. DOJJ;y"ieBBbte sa peJI.lITlI:BHCTCltl!IX 8JIeltTpoB8X. 

CpalIHeHl!l'e 8ltOIIepm.ceSTaJIl>HHX paoIIpe~eJIemdl C :Ra.mICiPOBO'iBHMH 1I0lta

SHlIaeT. 'lTO DOMmlO coCiHTBI C 8JIeltTpoHSMH 1!IMemoa: coCiHTB'I! C 6oJIJ>

IIIIIMI! 8I/IILlll![TYJtaMH HMIIyJIl>OOB B ommTH.1l.1IJD1l[OBHHX II: 'lepeHRoBOKBX C'leT

'CJlIK8X II: Ma.:IWMiI SMIlJIHTY.nmm B 'lepeHROBCRHX O'leT'iBlt8X. 

i.DoBoBHe IIpo~eooH. perBOTpHpyeWe 8ROIIepm.ceBTa.JILBol YCTBBOB

ROI lIpH ~ol sBeprBH. MOlmO oCi'.he~n B 2 rpymm. 

I. ~ C 06pasoBaBHeM l-RBBBTOB: 

'lCC - Ji'X - 21'+X (6) 

n-C -1f~X -3i1 '+ X (7) 

Jce ~ JflX (8) 
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IT. Pe~ Cies 06pasoBaBB'l! l-RBBBTOB (paooeHHII:e DOHa Ha 

JiJlJl6) : 

Tee -1CX . (9) 

ITpo~eoCH TmIB I (ifloB I) MorIT perHcTpHpoBaTbOa B 'lex CJIY"l.MX. 

ROr~ l-RBBBTH ltOBOOpTiIpYJl'l' B Ml!lIIeBH Ha e+e--napu:. Taxaa lIapa. 

BMeH MaJIHI yroJI paSJIeTa. 1I0naAaeT B o~ II:S TeJIeCROnOB II: ~aeT C~ 

Bam C Ci().l!lJJ!1DlTl EIMllJIiITYJtaMB B cmm'1'HJlJll1lJJ!OBHHX B 'lepemcoBORlD: 

C'leT'iBlt8X. Hs paQOMOTpeHl!l'.lI .JtBYMepnu: pacnpe~eJIemdl 1I0 aMlIJllITy,ItBM 

mmyJIl>COB B CioROBblX OlJ,lmTllJIJlJDJ.llOBHHX C'le'.r'mKaX (pro. 3) OJIeMeT. 

'Il'l'0 ifloBOBHe 1I];lO~eCOH 9T01'O THDa 06YCJIOBJIeBB, r.llflBRYM 06paSOM, 

~eccOM (8). TaR ltaR ~eHBHe BOBHS8IJ)IOHBHe IIOTepH Ha~ca 

TOJl.t>RO B O,ItHOil B8 ,JtBy.x CmmTl'I'JIJIJtQ.lIOBBJa O'leT'qJ[KOB. 

PenOTp8IijI'Jl POBHX pe8.lClijd BTOporo TEa (<<X>s IT) BOSMOlEH8 

JIBIIJl) 6JIaro~PR: OJIY"Dl:IBHM cOBIIaAemtSM 1I0 BpeMeBH ]I;B1X BaJIeTaJll{l'lX 

lIBOBOB B paocesmm B:x: B pasHI:le 60ROBBe TaneCROIIH. Ha pHc.4 BSod

pszeHO ~~epHoe paOIIpe~aneBHe 'laCTH OTa'l'HCTHRH no BpeMeHSM cpa

6am:eamdl 60ROBHX OlJ,lmTlULlIJIlJ;Romna: C'leT'qJ[KOB. KOppeJIHpoBaHBHelIO 

BpeMeBH C06HTWl 1I0~11l' B :m1I,l!;IDofoe Ha piIcym:e OrylL\eBHe, a SaIIyO

KlI 0'1' 0J.I1'I8.I1mx OOBIIaAead IIpiI JIP1X paocemm:.a:x: 06pasym paBHOMep

Boe paCII~eJIeJD1e B ~OM TaneOltOne. ITpH aTOM IIBOHH ;!tam M8JlHe 

(IIO CpaBHemtIl C 8JIeRTpoBSMH) CHrBaJlH B 'lepeBltOBCltl!IX C'leT'IDIltaX. 

ITpH 1I00JIe;o;yDllei 06pa60TRe «x>s C~ COBIIaAem 6HJI lIo

~eB Boo~eJD1eM Rp!iI:TepHeB Ba BpeMeHa cpa6aTHBaJDlI 60ROEHX ~eTeR

TOPOB B aa 8MILlIlITY.DJi mmyJIl>OOB B 'lepeBltOBCRHX C'leT'iBlt8X.OoT8.BJ1J'I

JlllCI> ooCiHTH.II,y ltOTOPHX BP6loUt opa6aTHBaBH.II OTJIH'laJIOCh OT cpe.ItHJD: 

SBa'leBd,IIOoII7'IeHBl:i.t IIpiI. KaJllIOpoBO"Dl:HX II:SMepelUl.R.X,Se CiOJIee 'laM 

Ba 2 cpe~e~TII:"DiHX oDCiu, II aMlIJllITY,ll.H IiIMIlYJIl>COB ACz 
B AC3 6wm: Cio.m.we, 'l6111 O,6.AC:ee _(ACoop_ - suCiOJIee Bepo.flTHaJi 8101p 

II.IIlI'ry~ lIMIIYJII>C8 0'1' o,ItHoro 8JIeR'l'poaa B 'lepeHROBCltOIl c'ie'l"iHRe). 

IToOJIe BBe,lI;eBltll 8TB:x: ltpH'l'epHe::s OCTaJIOCb 2,4 THC. cOCil:1TBI, a ~OJI.II 

ifloaa ~la oOBll8,1l;ead YMeIfl>lllltJIBcl> C - 40% ~o 8%. 
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PRC. 4. ,lJ,BYM9PH09 pacnpe,n.a.n9HH9 lIaCTH 

CTaTHCTHRR nOCJI9 oT60pa no To~e 

BSa.HMo,n.ei!:cTBM no BpeMeHaM Cpa6aTHBa

mtii TS 2 • TS3 C~T.I!JIJI~OHliIDC C1I9T- ~ 8() 
100 fZO f40 

lIHROB. O,ll.Ha To~a - I C06HTK9. TS2. NOH. 

Cpe)tIrI OTo6pamna: C06HTHI, eCJIK He f'lBTIlBaT:& He60J.ll.!llol nPHMe

OK c.n;rm.IHliIx cOBII8,ll.emd, YOry'l' co,lteplEaT:&OJI TOJI:J.KO .C06H'l'.HJi osn II 

~B:OBOrO IlJlOD;ecca (8). Jl,.lm nO,naBJIemm ~BOBllX SaD;yCROB oT6pacHBa

JIlIOl> C06HTJiIU[ C 6oJn.m:itMll 8MII.DTy,nm.m lWIIY.lJl,COB 1 S 2' 1 s3 B CD;IlB

TJIJ1:Il.RlUIOHIDlX c"lfeT'IBK8.X. Tpe60B8JIocl>. 'II'1'OCSH 1 S 2' 1 53 CSWIll Ifem.me 
I.7·Asep' :3TOT Kp!Tepd Y..l'J:T'UIIIILI OTBOIDeBBe .K'1'/p B 3 pasa )[ 

npaKTll"IfeCD no.mocT:&J) nOMBHJI 'fe CJI.rI'8H peam:vm (8), Ror,Ita B CD;IlB

'1'I!JIJ.UIII;IOBBOIf C"lfeT'IlUte perllCTIJIIIWeTOJI e+8--II8pa OT .ROHBePOU l-ItB8B.
Ta. C1q1:faB:. ROr,lta perllCTIJIIIWeTOJI 'fOJIldt0 0)tB8 )[8 "lfBC'J.'.1I[ll; II8PH. a 

,ltpyr8JI nOrJIOJqaeTCJI B JOIlJIeBlI, OC'f8JlllCl> se0'J.'6pomeBHmm. 

B pesY.lJl,TaT6 IlJlOBe,lteBBolt 06pa60'l'D AIIJI .lt8.lJl>BebIero 8B8JDI3a 


6wI0 o'f06paso 'i'OO coCSHm. 
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Pac. 	3. ,lJ,BYJlBpHoe pacnp9,n.a.neIme co

6HTMi nocxe oT60pa no To~e BSaaMO

l,n.eilcTmtIi no aMII.JIKTY.n.aM AS2 ' AS3 
RMDY~COB B C~HT~OHHHX ClIeT

'UctKaX. AMnJm:TY,ll.H RMDY~COB OTJIOlltelW 

B 9,ll.KHRUax Haa60JIee B9POHTHoil aMIIJIi!.

TY,ll.H OT O,lJ,HOl'O 3JIeRTpOH8 ~9P' O.ll,H8 

TO~ Ha l'.I'lCTOl'paNlMe - 10 COOHTd. 

140 r,------------------_________ 

f20. 
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4. Orrpe.n;eJIeH1!£e "lfHCJI8 C06HTllI osn 

Jl,.lm onpe,lta.neHltll "DICJIa C06H'i'd peam:um (5) pacnpe,lteJIeHlle OT06

paBHHX c06HTll1 no ltBS,lU'BTY He,ltocTallJ(el lIIaCCH ~ OImCHBaJIOCl> CyuMolt 

pacnpe,lteJIemtl ~a f, ll~:a:a f'P: 

'J (M~) = Ns ' j9{M;) + Nfl' frt>(M;) 

llapal\leTPH N3 II N'f' ("lfHOJIO c06H'.l'd a@>eKTa )[ pal .onpe,lteJUlJ.ll!CIo 

liI3 YOJIOBilli If1IH.l!MYY8 X'Z.. T8ltoe OlIlICaBlle IlJlOBOJijIJIOCIo .IWJl .1I'.U,ltol 

Mi'IJIIeBll :s:eS8BHCBMo. BItna.It OT ~ COBII8,ll.emrl B aB8JIllSlIpYeMoe 

pacupe,lteJIeHlle 6WI BHll'l'eH. 

Bacnpe,lteJIeHlle .xTa 6WIO nOJIY"lfeHO YO,lteJIKpOBaHHeM aneyeHTap

Bol pea:I<ItHK (1) C YlIeTOM 1Ilep.n!-i\:MIIY.lJl,C8 IlJlOTOHa. MaTp!lIHHI BJIeMeHT 

paCC"lfHTllB8JICJI no )tIrIcnepcliloBBol MO,lteJll!.' /5/. Y"IfH'l'WlSJIHCl> yOJIOBilli 

9xcneplilMeHTa. HMIIY.lJl,OH liI 9Beprlillil BJIexTposa )[ n08Uposa. nOJij"1leBHHe 

YO,lteDpoBaHHeM 9JIeMeHTapsoi pe~, iICU0JI:&80BaJIllCl> Jt,1I.II BH"lfHOJIeHl!lR 

ltBS,lU'B~a He,ltooTallJ(el 1f80CH B peax:D;iDI (5). 

B lt8"1feCTBe ~HoBOro paCnpe,lteJIeHltll CSpaJIOOl> 9Ecnepm.teHTaJIioBOe 

pacnpe,lteJIelme no ~ ,D;JUi COOOTHI C 6o.l1l>1IllDofB 8MIIJIl![TY.It8MlI BMny.lJl,COB 

B ~TlII'Jl.l'1I!:Iommx C"lfe'l'1Dm8X (1 S2 J[JIJ[ 1 S3 » I.7'A:aep )' BluIa.It 
OT ~ coBlI8JteBd )[ OT npoD;ecca OmI B 9Te pacnpe,lteJIeHH6 

BI:AlIT8JICJI. Jl,.lm K8X,1tol lIIIIlIJeBll CSpaJIOCio CBOe excueplilMeBT8JI:&HOe ~ 

HOBOS pacupe,lteJIeBBe. 

Ba PIC. 5 npHBe,lteBH pacnpe,lteJIem OT06pammx COCSHTBi no ~ 
II peSy.n.T8'.rH IIX OlIlIOaBlilJl cyYllol pacupe,lteJIeBlill ~X'1'8. Jt ~sa. 

Xopomee OlIlIC8Hlle ,ltOC'l'li!l'8.eTCJI sa BCex TpeX )IBlIIeBJU: ( X: = 13, 
Z:x~ = 2I. X~ = 14 npa OZJI1{8elfOlf X = 20). 

~BOBOro pacnpe,lteJIeHlitll Be MeT CorJI8CJiIU[ 0 

BBIDI: 	 ( it} = lOI, it: = 57. itJ = (8). 

B Ta6JIHD;e I nPlBe,lteBH "'DIOJIO coCSH'l'ltl 

HcuO.lJl>8oB81Dle ~o 

9RcneplilMeHTe.JI:&lIHYll ,ItaH

N. oT06pammx .:n;.u: 8B8

Dsa (nOOJIe BH'IDIT8.BItI! Blt.I1B.lt8 0'1' CJ.tY'I8ImD: QOBII8,ll.emtl),·)[ pesyJI:&

'l'a'l'H pas,lteJIemm: - "lfHOJIO co6Hm ~K'1'a Nt) liI ~sa Nt. 
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~ .f~'~~ ...... I l "0." •••,,, 

IV ~ PilC. 5. Pac:ape,ItSJIeltil.e oT06paHHHlC co lIaB. STo coBUa.It8eT c pesy~~aT8MH MO,ItenHpOB8BBJI nponecca OaIT, co
6UTiIi no Mt OT,ItanLHO no Mil.WeHRM 

rJ:t8CBO XOTOpoMy ~ 93% co611Td OaIT Dem OJ >- 200 IIsB. Ha pHc. 6 
(CWlOlIIHaJi rRcTorpaMMa). To"IKH - pac

npe,IteJIeltil.e ~RTa. mTpmr.OBBJi .mmK.fi - noxaSaBO. KaR ,ItelcTByeT RpHTepd no OJ Ba pacnpe,Ite.neee no ~ 


(0 pac:ape,ItSJIeue !poBa: a) MiIIIIem. I; BC8X aH8.1IlISKpyeMHX c06HTd. llB.ItB0. uo YCJloBRe w > 200 lIaB B 
o 6) Mm!Iem. 2; B) Mil.WeBl> 3. " 

8Ba'IHTeJILHol CTenee nO,It8BJllieT (PcB H npaRTlI'IeCKII Be ,ItelCTByeT Ba 

C0611T'.llUi ~RTa. 

_ ...._, ,I
1""=1 eo! ~{ 

j N 

5. OnPAAe.neue ce-qeBBJI OaIT B8. gp;pe 12Ci
2°1 

,L,,L L _ 

3xCnepHMeB'l'aJIl,BOe ce-qeue BH'lHCJlWIOC:& ,It.1UI xmt,Itol MiIIIIeu Be
10ol ,..,..... 

N 
JO 

20 

fO 

o 

138B11CllMO. IIoTOR llHOBOB J:rc. onpe,IteJIS.1ICl1 no WOJIY 'q8CTHll. cocw21) 

TaHHHlC MOHl!lTOpoM. C y-qeToM ,It0Jm ImOBOB B llJ"U(e (61%) H C nonpaB
II '----""'--' 

Rol (,ItO 23% ,n.;IIH MmIleHl!l 3) BS oCJIa6J:reBlil:e nyqKa no rJJ;y6HHe MmlleBlil:. 

'\ 

YWTIlBSJIIilC:& arpJleXTHBHOCT:& ,IteTeRTopoB (65%) l! nOTepH npl! BBe,IteBlil:H 


,

I 

PRC. 6. paC~e,ItSJIeltil.e OT06paHHHlC KpHTepHeB (62%). 


'I 
c06HTiIi no Mi (cYHola no TpeM MHllle B Ts6.mm:e 2 UpHBe,IteBH 8BaQeBlUI ~ H nOJJY"leBllHe BeJ.llII'qm!ll 

f28 IDlM). I - 6e3 oT6opa no W ; 2 
ceqeBlil:l ACJi. nponeccs OaIT B8. jiJJJ)e ,n.;IIH Ra.1ll;Itol Ml:IDleHl!.w>I50 MsB; 3 -w> 200 MaB. 

Ta6Jl:lm.8 1 Ta6.mm.a 2 

MiImem. I 2 3 Mmnem. 1 2 3 

N 208 305 210 J:x./IOIO 3,77 1'.73 0.755 

N~ 68;t13 59.tI6 35.±I3 If,O, /10-33 cu2 3I.2;t7.4 25.~7.9 24.Qt9.5 

Ntp 14Q±I7 246;t24 175ji[7 

Cpe,ItHeBSBeIlleHH8.S1 no TpeM MiIIIIeWIM BeJIlI"lHHa ce-qemuI peaJ:tItiD! 

B xaqeCTBe ,ItOnOJ1llJl[TeJILHOrO nO,1l;'l'Be~eBBJI npalIlLlll>HOCTJ[ Bl:lJte... OaIl, H8MepaeMoro B Te.neCBOM yrlIe .ztaHHoi! YCTaHOBKl!. COCT8BJ1JleT 

~eBBJI nponecca OaIT 6ax HCn~SOB8B RpHTepKI no ~RTJ[BHOI Macce .. 6fJ = (27 .6.±4.7) .IQ-33 cu2 . (10) 
an:eRTPOB-DOSliITPOBBOI naps W. 

PaCCMa'flJDl8JI8C:L rpymm axcnepm.ceBTam.BliX c0611m c ~<126 arO ce-qee6 COOTBeTCTByeT aBepriUlM E2. E3 8JIeKTpoBa l! nosHTpoHa. 

r8:s2, r,Ite COrJ:t8CBO npone.llY.P6 Jl88,Ite.neBBJI no.Jt8B,lUDJl(ee 6oJ.t:&mImcTBO Irpe~alJlllDl 60 &taB, ][ yrJ:t8M HX BaxeTa e- 9rP B J:t86opaTopHol 

co6HTd ~T OaIT. 95% c06HTd 8TOI rpymm Dem' W:;- 200 CHCTeMe. 
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IIpOTOB B oIIpeJleJlemte 

r: 

.Jtm llepec'te'1'8. ce'temtl'l peam:p OmI Ba BJtpe Ba O,II;I!IB IIpO'fOB Be

6. ITepec'teT ce'teBKll OBn sa I 

ifloJ]!olll!.!.'ropa g;ntJIOB8 

~OJ.Il)SOBMJ[CJ. peS1J.1J>TaTH pa60TH /16/. B Bel llOMSaRO. 

TIiI'tecxol 

11'JIepo,na .1tM ~ 

3. 48jp.36. 

perBCTpaniDI DpoIl1CXOJtl1!T, B 

ItOppe.m!pOB8HHHX HylUIOHBllX ll8p:lX B 

BOB Ba H:yltJIOR8X B;DJ:I8 

BO,ltIl'l' It 9lt:paBllpoBamtD DpoTOBOB. 

Ce'teHBe (10). ll}llIBe;ll;eBBoe Ba I 

fA,J. 
~ vJ~"1 

llpoBsBe;ll;eHBe 'l'eJIeCBll.X JrJIOB 

Ba I llpoTOB. paBBo 

(;~, ~ l6~~.1 = 
~"1 

.Jtm cpaBBeKD JJpIIBO;I.tIi1M 

YOJIOBKJa (8BepI'ILfI n:aosa I64I1aB, H2, 

(j;J,
Hz 

ayRJIOBa 

'UCJ.WIOCJ. _DO ;ll;RCDepcBoBBol MO;ll;eJlB 

IIapaMeTpOM MO;II;eJIR 1IBJUt7[C8. (IloJNImrrop 

F1t l3LIpU.8JtC8. "Iepes ~r 

't'1'O Il);8: ltBBe

sBepl'llB: JIBOBa 164 IIsB 8\IiIJe1t'l'BlIH09 'UOJlO DpoTOHOB B JlJQ.l8 

06pa.moro 9JIetrrpopo,JUleBKll DOBOR palIHo 

BltpeB:.IqloBamte llPOTOBOB B peaIQJ;IDI OBn IlpII BS.IIlBl': YOJlO:Bl18X 

OCBOllHo.. 38 C'teT llOrJIOIQeHIIJI DOBOB Ba 

BJtpe. YlIpJI'lIe llepepacc~ n:ao

YCT8BO~ol Be pa9JIll1'tamC8. B l109TOMJ Be IlpII

DpoTOB. llOJlY't&e'l'C8. pa:BBlDI 

= (7,9+1.6) .nr33 at?- • (II)
- . 

Q'- YC'r8BOBltll paBBo 1.48 cp2. 

T8l\'lDI 06paaoM, ,I/;1IiMlepeBl4Jl8JILBOe ce'teBBe llpo~ecoa OBIT, npne;ll;eBBOe 

(5.3;tI.I).IQ-33 J/cp2 • (12) 
. 

SBa'leHBe .ItIIi.Il1)epeBIUl8lW'oro ce'temtl'l 

pe81tlP OBn Ba BO;II;opo;ll;e'. nMepeBBoro B pa6o'l'e /17/ IlpII dJmBlaI:x 

E3 )' 50 lIaB. • "" 70°):8JI•c 

= (5.I±I .3) .10-33 cu2/op2 It (13) 

Ce't~e 000 (II) ROllOJ.lJ>SOB8JIOCJ. 14lIJl Onpe;ll;eJlemtl'l ~'1'Opa 

~v. TeopeTliI'teoltoe SBa'leBBe oe'teBllJ! roIT Ba DpoTOB8 BY

0 f'teTOll yc.noBd sKCllepDl8BTa. 

Ft. a (IlolMl&trrop JmOBa 

0 llOMOIQJ.l) COOTB(lJJeBJU[ (2). Be.mra:Ba 

10 

¢ (~.. ) IlpII B8IlIBX SBa'lemmx X2 6JIl19lta 1t 0,06. Pa.BeBCTBO TeopeTliI

'teCltoro ce'leBllJ! 11. SKCllep.I!MeHTa.1WIOrO (II) ;ll;OCTBraJIOCl> llp1l. 

ft' = I.I5;tO.09 • 

IlpII 9'.rOY cpe,ItHee SBa'teBBe K2 =0,055 (rsJl/c)2. 

He pilc. 7 llpBBe;ll;eBIl SBa'leH:llJ1 (IloPA<ImtTOpa r/ DpH Mama 
.." 

BpeMeHHDO;ll;o6BHX K2, Dony'teHHlle B BacTo~e:ll paooTe B pa6oTar11-4.16{ 

Ha ,P1I.cysxe BaBeCeHIl TaIal:e Xpnlle, COOTBeTC'l'BYJIlPile ;rf1I.

lloJ.lJ>aol (IlopMyJIe B paC'leTY 17/. 

fi'l Pac. ? <1i0MaRTOP HYMOHa r::; IlPH
1.5r MaJIHK BPSMSHHIlO;ll;OOHHK K2. 9 - Ha

I,O~~ CTO~aH paoJT,. * - paOOTa ~/I 
• - pa60Ta 2 ." _ paooTa 3 • 

'"~ 

a o.os 0.10 IUS .lIs.If', nez/c' 

TaK.I!M 06paSOM, RSMepeHROe oe'teBll1e pemanm OSIT Ha J'l;lUle I2c 

cOrJIacyeTC.fI c ce'teBll1eM, lloJlf'leHl:l1JM Ha BO;II;opo;ll;e. R D03BOMeT onpe

;ll;e.lm'l'l> (IlopM\PaltTOP F,v C ;ll;OCTaTO'iHol TO'lHOCTl>I>• 

!sTOPH OllaronapHH H.A.KaREHHHoR. o.E.rOpqaKOEY. A.B.lleMhHHOEY. 

H.A.B~a~pOEoR. r.B.lloKanOEoR H B.~.qypKHHoa sa nOMOmh E Ha6o

pe SKcnepRMeHTalll>HOrO MaTepHa~a. 
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AneKceea r .A. 'M liP. PI-87-72
Ha6noAeHMe 06paTHoro 3neKTpOpO*AeHMA nHOHOB Ha AApe lee 
npH 	 3HeprMH nHOHOB 164 H3B H onpeAeneHHe .ClK>PH4IaKTopa HYKnOHa F Y 

I 
npOBeAeH 3KcnepHHeHT no perHCTpa~HH npo~ecca 06paTHoro 3neKTPOPO*AeHHA 

nHOHOB (03n) Ha AApax yrnepoAa (,,- lee .. e+e-X) nPM KHHeTM4ecKOH 3HeprHH 
nMOH08 164 M3B. PerHcTpMp08anMcb 3neKTpOHW H n03MTPOHW. npOH3BeAeHHe Tenec~ 
HWX yrnoB YCTaHOBKM COCTaBnAeT 1,48 cpe. B pe3ynbTaTe 06paOoTKM BWAeneHO 
-160 Co6wTMH peaK~MH 03n. 3KcnepH~HTanbHaA BenM4HHa Ce4eHMA peaK~HH 03n Ha 
AApe yrllepOAa nOllY4MllaCb paBHoH 4a(12C) = (27,6 ± 4,])' 11) -83 CMI! npM ycnOBMH 
4TO 3HeprHH 311eKTpoHa M n03HTpoHa npeBwwaOT 60 H3B, a yrnw HX BwneTa 8 _ 900 
B lla6opaToPHoH CHCTeMe. OTcOAa nOnY4eHO 3Ha4eHMe AH~epeH~HanbHoro ce4eHHA 
npo~ecca 03n Ha OAHOH npOTOHe ("-P" ,+e-n) npH Tex *e YCllOBHAX: 

fr(p) ~ (5,31 I , I)' 10-33 CM2/Cp II, npH 3TOM Y4HTWBallOCb 3KpaHHpoBaHHe npo., 
dOl 	 v 

TOHOB. OnpeAeneH AHpaKOBCKHH H30BeKTopHwH 410PMCllaKTop HYKnoHa F I z 1,15 1 0,09 
npH 3Ha4eHMM KBaApaTa 4eTwpeXMHnYllb~:a ClK>ToHa K2 = 0,055 (r3B/c)2. 

Pa60Ta awnonHeHa B fla6opaTopHH AAepHWX np0611eM OHRH. 

DpenplIHT O6wJI'DU!IIHOro lDIC'nITY'" lI,IlepHblIt IICCJII!JlOB8HHIi • .lly6HB 1987 

nepeBOA O.C.BMHorpaAoBoH 

Alekseev G.D. et al. PI-87-]2 
Obsr{vation of Inverse Electroproduction of Pions 
on C Nucleus at 164 MeV Pion Energy and 
Determination of F~ Nucleon Form Factor 

An experiment on detection of Inverse electroproduction of pions (IEP) 
on carbon nuclei (.,-IIC .. e+e-X) has been carried out, the kinetic energy 
of pions being 164 MeV. Electrons and positrons were detected. The produot 
of solid angles of the set-up is 1.48 srI. Processing yielded-160 events of 
the IEP reaction. The experImental value of the cross section for the IEP 
reactIon on the carbon nucleus was &,.(IIC). (27.6:t!t.]).10-8S erne If the 
electron and posItron energIes exceed 60 MeV, end their emIssion engles ere 
8 - 900 .ln the lab frame. Hence the followIng value Is obtained for the dif
ferential cross section of the IEP process on a proton ("-p .. e+lI-n) under 

dl 
the 	same conditions: ~(p) a (5.311.1).10-88 cme/sr l , taking Into accountane . 
screening of protons. The Dirac Isovector form factor 011 the nucleon Is 
found to be F;= 1.1510.09 for the squared four-momentum of the photon KIa 
"' 0.055 (GeV/ele • 

The Investigation has been performed at the Laboratory of Nuclear 
Problems,JINR. 
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