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AH HOT a,u lI ·n 

l!s11epem,1 .nnci>cIJepem.uraJI:bHLie ceqemrn ynpyroro paccesrmrn 

Hei1Tp0II0B c :rneprnei1 580 1faB npoTOHaUll .I(JISI yrnon rr 0 , 23° u 350 

. (co I~ 011'0) 0 O6napyxeu pes~un pocT ceqeunn c y:ueII:hIIIemteM yr na pac

cemrnsr 0 nonyqe1ume pe3yJI:&TaTLI yrmsunaJOT Ha npt1:dJUmIITeJI1>1to 

paBI1y10 nepo.a:raocr1> paccemmsr 0 nnepe,n" II "Ha3a,n;" o 

,lla1masr pa6ora srnmreTcsr npo.n;o,rncemteu 1;ccneJ(onamrn paccesr-. 

HHR uei1Tp0IIOB co cpe,uHeti BHeprMei1 580 MBB rrpoTOHaMll(I), rrpoBe--
, 

,uemmx c u;e1u,10 BbI.ITBJiemrn ococ5emrocTei1 B xapaitTepe ynpyrax 
' 

( V1 - p )= CTOJII\IIOB8Hvtt1 npr,r, SHeprtrn: HetrTp0Hon·, 3HatrnTeJIMIO npe-

nmrraromeri sHepreTr.ztrecKM:!1 nopor po~,n;emrn Me3ouon, H rrocnnmena 

MaMepemno .uwI)(J)epem.r11aJII>H11x cet1en:un ( n - p )- paccesrmrsr B o6nacTu 

MaJILIX yr JI0B ( -d- < 35° B CMCTeue u;eHTpa miep~mr) 0 O6ntenpmISITiittl 

11eTo,n; 11auepemrn .u11cp(pepem~0:an1>HLIX ceqe-1rnn ynpyroro ( n - p ) - · 

paccesrmrn c rro2.ronroro pe rt1:crpa1(HII rrporoH0B 0T.UatIM B yKaaarmorr 

0C>JiaCTll yrJIDB He y,nodeH Ii3=3a MaJI011 3Heprrm: rrp0TOHQ., 0T,n;aqr,r 0 B 

cuny :3Toro omrntrnam,me 1rnuepe1-rnsr BLinoJIHem,1 1teTo.no11, OTJIIItIHLIM 

OT MeTo.na, MCTTOJ[b30Bamroro B (I), npn 3TOl.l, o,n;HaKO, OCHODHbie 

yc.110B1u1. orruTa (tn1epreT11trec1dUt nopor, yr no Boe paspememrn II Tenec

HL1fi yron .n;eTe.~Topa) B ,n;aHII0M rJKcrrepuueuTe B B pa6oTe(I) o,n;uHa-

. KOBbIX) o 

x) B HacTosrmee BpeMSI Ha CI1HXP0UIUt1I0Tpone Jia6opaT0PIII1 
.H,n;epHhIX npo6JICM B oH 0.U1:teJieTIOBIIM II ,n;p 0 3aitaHqIJBaIOTCSI 
M3Mepemrn ,n;mJ1rpepem~naJibHL1X cettem111 ynpyroro (n -p) 
pacceamrn B o6JiaCTH MaJILIX yrJI()B npH Il0M0U{H MeTo.n;a 

· K0JI1>u;enoro pacce1rnaTeJisr, Kor.n;a 11p11 JIYtIIIIeM yrnonoM 
pa3peIIIemm ,n;eTeKTOp 3aXBaTLIBaeT 3IIatIUTeJII>IIO 60JI1>lliHtt 
TS.TieCHh!H yroJI 0 



Io TiocTaHOBKa OTTHTao 
.~,~ .... :a::;;:. --~·;z ..,... 

Onpe.n;enem1e oTuocVt·.eeJI:bHiiIX cet1euvrn (n -- p )= paccemrnSI 

npOBO,Il;lUIOCI, nyTeM 113?,repeHHH tJUCJia Hef1Tp01IOD ~ DHJieTaromnx 

no.n; ,I(aHHl:IM yrJIOM 11s no~opo.n:oco.nepmmeM MHllleHMs. nmrememroil B 

H6MTpOHHblti nytJOKo HeiitpOHbt Bh!COKOH aHepnrn noJiytramrn:o nyTEnI QC),_, 

?,teuuoro paccenmtH npoxouon c 3Hepr~en ~80 M11B IIa c5ep:vtJIJineyt'non 

M11lll8Hlt, ycTaHOBJiemron BHYTPH Ka.Mephl c1,rnxpo1tvrKJIOTpona _JiadopaTO= 

plU'! SI,I(epHLIX npo6m:eM 06'De,n;1rnemtoro MHCT11TyTa SI,n;epHHX v'lCCJie.n;o= 

BaI-rni10 3H·epreTHtl8CKI1ti' cneKTP nenTpOHOB MMeeT MaKcm.ryM npM 

3Hepr1nt 600 mm H no1.qp:mnptn1y 130 113B(2) 0. Cpe)tHHS 3!!)cil8KTMBHa.R 

3lleprMH HeMTpOHOBt C yqeTOM nopora HeBTpOHHoro )teTeKTOpa 

~450 M3B) 'npH 3TOM OKa3h!Bael'C.fl paBHOti 5801'3B O lrHTeIICI1BIIOCTb 

11ei1TpoHHOJ:'O_ nyqKa B MecTe pacnoJioltemrn pacce1rnaTemr cocTaBJISI11a 

2 °!04 H8liTpOHOB/C0It o CM2 
0 

ITepBh!e OilhITliI d,bIJII,J BlJTIOJUieHiiI C paccevrnaTeJISIRU H3 TIOJH18Tl1'118= 
I • 

Ha M rpaqmTao B OCHOBHbIX U3MepeHHflX B ItatteCTBe .pacce1rna-:--

TeJI.fI MCTIOJI:E,30BaJICJl ICU,].(KHll · BO,n;OpO)t B l~HJIHH.n;putJeCKOM CTeKJI~HHOM 

. ,].(DIOape O Od'DeM ,n:&roapa paBHfIJICfl TpeM JlT.ATpaM npu ,ItV!aMeTpe IO CM 

H BiiICOTe 31+ CMo JI1,roap 3aKJIIOllaJicn: B .ruopaJIJOMHHl10B1In 3antMTHbli1 

Ko~yx, OKHa IWJCyxa B uecTe npoxo1ie.1te1ma nytJKa 3ax11e1rnamrn1, 

aJIJOMHHl·leBOn rpOJU,roil TOJIII{l1HOH ., 20 fl O )Ia1rnasr KOHCTPYKI~HSI 

MHmeuu 06ecnet1r,rnaJia npoae.n;emrn 0:rtcnepHMeHTa c RI-I,I(KMM BO,I(opo,n:oM 

B TBtreHHe ceMH 1.iacoB o 3cpcpeKT ynpyroro ( n - p) - pacceSimrn onpe

.n;e11srnc11 no pa3HOCTli acprpeKTOB or .no.nH3Tt1JieHa H yrnepo,u;a B nepnou 

cJiytJae PI no pasnocTH 0cp(pe1-cToB OT ,n:D10apaj) Hano,memrnro ICH,n;Km.r 

BO.n;OpO)tOU 11 nycToro - BO BTOpOM CJYytJae, COOTBeTCTBeHHOo 3cpcpeKT 

OT BOs~yxa, 3anoJIHsrromero ,n:Droap nocne HcnapeHHR Bo.n;opo.n;a, DBH.D:Y 
•.1! l ,,1 

•: 



ero MaJIOCt}I ( < 3%)' He YY:l1Th.iBaJIC.H 0 

Henrponu1irn .n;e·:reKTopj 11crroJI:ti30Bamrnn n onuTax ,n;JI.rr perucrpa-
. 

URH paccenHHhlX HeHTpOHOB, COCTORn H3 IlRTH CUHllTHnnanmoHHHX 

C'C16TlJHKOB 

5,6-r/cM2 

ctreT"qHKa:MH 

H, 00 IWHBe1)Topa (W ·= I~l1JU!HJ(pa H3 HOJIU3l'MJiena T0JIUtMH0i1 
. ' 

M ,n;HaMeTpou 6 cM, pacnonoricemrnro Me~y nepn@MH ;nnyMSI 

(p11c O IO )PacceRHHbie Het1pOHbl,' nona.nan B "ICOHBOpTop"' 

HCTII:iIThIBaJIH O 6MeHIIOe paccem-r11e 0 TipO'.l'OHhI O'I').(atrn' BLIJieTarourtrn U3 

00:reoHBepTopa~0
ll perHcTpupoBamrn:c t1erbtp1>MJI (2,3j4 9 5) nocne,n;mnm cqeT= 

t1meaM11 o ITepnhlfil ctieTtIMK CJIYJKHJI .itJ'UI ucrtmotiemta: 3apsrn:e1i1mx tiac-

T!U()) JieI'JIIUl1X OT MJ1l!I8HU, I1 BKJIJO'\IaJICR Ha aUTl!COBrra.n;emrn C OCTaJIJ,

um.m: c'l!eTtunea1,rn o C qeJII>IO yuein,memrn 3arpy30K . B cxeue aIITMconrra

.n;eHMtt CtJeTtnne I rrepBOUatJa.111,110 BKJIIDtiaJICH Ha COBrra.1te1rne co CtI0T= 

tIMIWM 2 j 11 TOJil:iKO no cJie 3Toro m,my1I1,c1r or cxeM coBna):(eirnn no,T(a= 

BaJIHCb Ha cxe1.ry aHT1IGOBrra.nem1:n (p1rn 0 I) 0 GrurnT.HJIJifiTOpOM CJIYl~MJI 

p~CTBOP Teprpemura (C6H5)2C5H4 B tiiem1.m~li!KJIOre1waHe C5H5CH(CH2)5 

C KOHU0HTpal~l'Iett 3 r /JmTp j 3aJUITbtti B nJieKcvtr JraCOBiiie KOHTett1rnp1r 

· pasMepaim~ I) 12CM x I2cM x Im.r j) 2) 5CM x 5CM x ICM~ 

3) 5m.rx 5CM X IcH ~ 4) I2cM X I2CM X ICM~ 5) I2CH X I2CM X ICMe 

3HepreTH'-Iec:rtMii rropor He_i1Tpomrnro .n;eieKTopa sa,n:aBaJlcn Me,Ir;Hli!M 

(pl'IJlbTpou, ycTaHOB.neHHbIM MelI)ty 3 n 4 CtteTttl'IKa.MH e ITpu pacttere 

TOJIII{~HILI rimm,TpOB ,!(JUI yr !!OB paccesrmu£ ,J = rs0, ro0, s0 

(JiaC>o CMCTo) Ha 0CH0BaHI,rn pesyJII,TaTOB pa60T(2 ,J) ripl'ImIJ,faJIOCI>, 

tJTO cpe.n;usm r101epn 3HeprH:t1 npu ®nepesapst,ItKe" ·He11Tpona B nerKOM 

BemecTBe COCTaBJUieT npm.tepHO I5% OT IIatJaJII>HOi1 :nieprirn: M OCTaeTCR 

TIOCTOHHHOfi B lliHpOKOM l'IHTepBaJie 3Hepr:t1ll (I70 Man - 680 MaB)o 

O~eHKli noKa3HBaIOT, l!TO cpe.itHJISI 3(prpeR:TU13HaR 3Hepri,rn: paccemmux 

nei1TpOHOB )I,l!SI yr JIOB rs0 ' ro0 ' 's0 (Jiac5 0 CUCT 0) MeiuieTCII IIa OT= 



- 4 = 

HOCIIT8}I:bHO MaJlyIO B9JUFUrny . (B HarueM· CJiyqae 40 M~B) I) tJTO Il03BO= 

nneT cqnraTI, acpcpeKXHBHOC'r!,, HSMTPOHHOro ,1.(eTeKTOpa B .namwn 06=. 

JiaC#TH yrJIOB IlOCTO.fIHHOli O YrliOBOe pasperuenue ).(8T(Ht'?opa. COCTaB'.-' 

JUIJIO 20 o 

JJ,nsr onpe.n;ene1nn-1 ,11;v1ip(pepem~:vraJU,HiiIX cet:IeHHi'f ynpyroro ( n - P) = 

paccesmu1 B nytIOK HertrpoHOB muenta1rcn pacceirnaTeJI:& 9 HenTpommf.i 

,1.(eTeKTOP ycTaHaBJIHBam:11 no.u; 3a,1.(aHHbIM yrJIOM O'l'HOCHT8JI!,HO OCH 

nytIKa H 11sMepn:nac:& pa3HOC'.I':O cKopocren ctiexa rrpr1 .n;aHHOM pacceH= 
l 

BaTeJie C qoIWHBepropo:u 00 ~ IIOM81I{eHHblM MeX).(Y nepBID.m H BTOphIM 

clleTlrnKa1.rn: j H 6e.s nero o or·Hoc11reJI'.bHHe .n;mpcpepem:u1an1,n:ue ce qemur 

HaXO,D;HJIHCl, no cpopMyJie 2 

(
• K · 0 ) I< · · o .J.f - rJ - ( N -~ 1,/ ) ~; ~n o· . c rp ) 

Hi He. i 1 tip 
(I) 

K o k o 
r.ne JJ:,-1 1 NH l'l0 N-i = cxopocru ctteTa c u°Ko~Bep= 

;, . f!•' (j I (l 

ropoMw M 6es Hero ,n;mi .1t1>10apa;· uanoJIHe1rnoro Bo,1topo).(OM M nycroroi 

COOTB8TC?BeHHoi 

6np ((t> )- JU'1cprpepem,PiaJi1,noe cettemrn no.n .n;aIIHhIM yrJioM cp QE.C>o CiteT o) 

t1 = K03rpq>m1m-mr nponoprurnnaJI:&HOCTH 9 saBHCRJ.!tHi1 OT reoMeTp:vm 

-,neTeKTOpa 11 11HTtHICliBHOCTll ae:rirpomrnro TIY'tIKa (:a YC.1IOBMSIX 011IiITa. 

OCTaeTCSI TIOCTORHHUM)o 

TaK11:1vr odpa30M 9 nsMe~emrn ttncna uenrpoHOB 9 pacce.mnn,rx Ha 

.n;arrnutl yron, ,1tano BOS:MOXHOCTl> onpe.zteJIHT:O ,rcncpipepem~11:a.n1,n:ue cetteimst 

( n - P ) = pacce.lIHI1SI B OTHOCHTeJII>Hli!X e.n;mrn:Itax ,n;m:r yrJIOB s0, 

ro0 ' rs0 (Jiad O CHCT O) 0 ACSCOJlIOTHhle SHat:reIIli!I ceqemdi 6blJill Hail).(6Hbl 

no r1sBeCTHOMY 11s pa6or1i1 (I)· ceqemuo paccemmn Ha yroJI rs0 
0 



0 :, 

,CKOpOCTb Ct.IeTa ;J Hz ){JHI yr JIOB I5° M ro° COCTaBJI.ffJia 50% OT 

CltOpOCTH Cllel'a N !,{ ~ a ,ItJISI yrna s0 
=, 60%0 4>0H c.1:1yqattlrnx COBTia-

- _ Ha 

,neirnri He rrpeBLilIIaJI 35Jbo 

Heo6XO,I(l1MO 3aJ..!eUITI, TaKICe, \ITO MaJia.fI 3(1)f!>8KTI1BHOCTI, Hefirpon

Horo .neTeKTOpa (I-2%) HaJiaraeT CTpor11e YCJIOBIUI Ha. 3qxI>eitTHBHOCT1> 

cxeim aHTUCOBna,n;eHHll O B CaMOM ,neJie' i!3M8H8Hli8 no JIOJt8HlHI 111KOH

BepTopa ~, npH usuepeu:vmx c "KoHnepTopoM91 H 6e3 aero 3aMeTHO 

(np:m,repHo Ha 20 1l3B B Hameu c.nyqae) ueHsreT nopor ,n;eTeitTopa ,ttJHI 

3apmxem-mx qacnEt, npoctrn:TaHHHX KaHaJioM aHTMCOBna.nemirr tt 611aro

,napSI 3T0MY saper11:cTpl1pOBaHRliIX ,n;eTeKTOpOMo On;eHKa, C)teJiaHHasr Ha 

0CH0BaHl1l1 M3B8CTH0r0 cneKTpa HCllTp0H0B npu .naHH0ti TOJilllUHe K0H

Bepropa (5, 6 r /mlcH2) noKa3.LIBaer, tJTo oruocwren:onoe np~1pantemrn 
t,, N 

t.Il1CJia COCt.Il1Tammx 3apni1CeHHbIX ll8.CT1'Ii1 _?;:::r t oc5ycJIOBJI8HHO0 yKa-

saHULIM M3MeHeHHeM nopora .n;eTeKTopa, paBHO: £:._t! - c:I/I9 " 
!'I 

x(I = E. ), r,ne t; = rirM>eKT1rnuocT1, r<anaJia anTMCOBna.nenun e 

', -

3(1)(!)0KTHBHOCTI:, aHTI1COBTia,D;emrti onpe,1t8JIHJiac1, B cne~uaJII,HLIX 

OITLlTax Ha BHBe,nenH0M npoTOHHOM rryt.IKe C 3HeprHen 660 M3B H OKa-

3aJ1ac1, paBHon (99,97:0,I)%e C,Jie,nonaTeJI:&Ho, B nameu cJiytme 

t>. N_ = O; 005% 11 norpemHOCT:b B onpe.itenemnt t.IHcJia 3aperHcTp11po-
1'' 

BaHirnx uerrrpoHOB n3-3a H83cplI)eKTltBHOC'.t'll K8.Ha1Ia aHTJICOBIIa,Ite1rn:i1 

He npeBLinraJia o,n;Horo npor.~eHTa M 6Jiaro.l\apn: MaJiocTH He yttHTiiIBa11ac1, 0 

Jimprpepem~naJIJ:,HHe ceqenmI paccesrmur, 1-rnuepe1rnue .rr,,rn yr non 
, -

rr 0
;' 23° (co~ok!~), pamrn (5"1\P (II0) = (7,5 ±r) 0 I0""'27m.r2/cTepa.n;,o 

11 Onp (23°) == (S±0,8) 0 I0-27 m//cTepBJt., Ymsa·mrne omt16K:t1 

SIBJISUOTCSI CTaH,napTHbIMJJI CTaTHCU!lJSCKMMll OTKJIOHeHirntm O Tar~ J!te' 

KaK 11 B pa6ore (I), rrorpemnocT:& n Be,mtnrne noJIHoro cetzen11n 



= 0 "-" 

yrrpyroro ( n - p ) ~ paccenHI•rn · (I2%) 9 ua :rwxopoe Hopw~poBaJw.ccr, 
. ' ' . '' ~ : 

,1tucpcpepeH,r~11an1,H:hle cet1emu1 paccemrn:sr.9 B y1ta:saHHHe · onm61m: ne BleJID-~ 
, ·" .,.,... - "' . , . 

.· qanac:&.o 

\,nncpq>epeHuv~aJI:&Hhie ceqemrn ynpyroro paccemurn uetiTpoHoB c 
1 ~ y - -

. 3HeprHeii. 580 MSB rrpOTOHaMH o ( v) B HHr.epnaJie yrJ!OB 
np 

IIO = 180°. (Coll oM o )' )talm Ha pnc o 2 o 3AeCI> 3j8B.)J;JUI cpaBH8HHH np1f""0 

Be,nem)r pe3yJI1,TaThI 1rnyt1en11SI ynpyrmx ( n - p ) ~ cTommoBeHvrn. npn 

3H~prHnx 90 MsBC~) H 400 MaB(S)o 

3aBHCl1MOCTI, 6'rip (i:f) B odJiaCTH MaJmx yrJIOB (tJ~ 35°)s, 

TIOJiyqe1rnan rrp11 3HeprH.t1 580 1i3B j) YKa3bIDaeT Ha CxTJibHb!li pocT )tH(p= 
~ 0 + • 

r!JepeHI~HaJI1>noro cet1em11r c yuen1,memreu yrna paccennmio CpaB__, 

Hemm np1rne.n;eHHHX Ha pll!C O 2 .n;am!LIX ITOK8.3LIBaeT j tJTO C pOCffi.2!;;! . . 

suepruu neNTpouoB OT 400 MsB )(O 580 !faB · xapaKTep paccesrmrn B 
·.I ,, , , . 

- ST Ori o6JiaCTU yr JIOB -~aMeTHO M0HSieTCSI O ITpu6JTI13HTeJI:OHOe m,cTOSJHCTBO 

cetiemur ·pac'cenmrn Ha yr nax l:f" < 35°, Ha6JI10,1.taBmeecn npn aHepr:mt 
'~ - ' ' ~ : :, ' ' . 

400 ·Han, HapymaeTcsr, 11. c11uMeTpm1 B paccenmrn: uoBnepe.n;OO (yr nu 

19--o0)- Hv0Hasa.n;ov (yrJI~1iJ·~ I80°), 11:u.eroutaR MerJTO ,n;Jm suepr.-m 

90 MaB j) B saueTIIOH CTene1m B0CCTaIIa.BJIUBaeTCSI O OTnomemrn cetJe-
. . · r• 0 · 

Irn:tt pacceSIHlrSI Ha yrJihl IOO ll I700 onp ( 
1
(
70

0
)) . pa.Brro I ~ 2 ~ 4 U 

• .• O'np · •10 · 
0,8 AJIR sneprMH 90 M3Bj)/KOO llaB H 580 M3Bj) COOTDeTCTBeHHOo 

TaKHM o6pasoM·, coo1'IIomeHvre Me1t,n;y ''o 6LIUHH1..1:n H 00 0CSuemm1.rw paccen= 

Hl18M TIJ)M aneprH.H 580 HsB rrpu6JimJCaeTcsr, TI0=BU,Il;MM0MYj) K COOTHO= 

memno, cy~ecTBYJOI!teuy· npu :JHeprirn 90 MaB, r.zte Kpnnasr 6'np (1.J) 

cr11.merpntma or11om1TeJir,Ho yrna 
ii. • 0 ' 

-U =90 (CoUo~o) I1 o6a TUTia 

paccemnrn ,n;a10r B noJinoe cerrn1me B3a11uo~eticTDHSJ nptnrepuo panm.:1rr 

- BKJia,n; o· 31·11 H3MeHemrn B xapaxxepe ynpyroro paccesrn11sr nerrTponon 

npoToHaUII B oc5JiaCT11 yrJIOB V f: 35° CBR3aHb!, 110=Blf,Il;IH.IOMY, C 

pocToM BeponTII0CTH nponeccon odpa3oBamur. U-ue30HOB B ( n - p )- ,_----



7 = 

. . . . ·.. .. . (6) 
=CTOJIIrnopeHM.HX C TIOBbI!llemrnM aueprn::a HyKJIOHOB OT 400 .n;o 5~0 MaB 0 

HHTepecno OTMeTMTb, tITO pocr .n;WMJepem~HaJII,HBX cet1em1ii 

)J,]IJI yrJIOB t (}JUI3KUX K o0 rrpH TIOBblnieHIUI 3Heprm1'. OT 400 ,no 

580 ~\I3B. npe;~c.Ka3HBaeTcJI cJie.n;c·rBueu onTitttecKol-1 TeppouuC
7 ) 

(2) 

r.rte ~onp ( o) = .n;Hcflr!Jepem~na1I1,uoe ce'-!eirne ynpyroro ( 0- - F ) -
pacceHHH.fI )J;JIH OO (Co~ollo); -·· K ~ BOJIHOBO8 tillCJIO HaJieTarome~6 

HetiTpona ~ · ot - rroJIHoe ce1.1enne ( n - p) - B3am.,ro,nencrmrn" 

1I1nmManr,noe B03M0'1tIIOe 3IIatI~mrn o~ p ( o ) npu 311epr1rn 

580 ?i!aB corJia.CIIO HepaneHCTBY .(2) np~1.1epH·o paBHO 6<!)Io-27 e1i, 
ror,na .Ka:K aRcnepmvteHTaJn,uoe 3Hat1e1rne o np ( o 1 )(JUI sue·prvm: 

400 Mai npM pa3Y}.m.orr 3KCTpano1Im.un1 He npeBI,imaeT 4 °I0..;27 cl.r2 

. (puce· 2 )o C11e.n;onaTeJi1>no; na aHeprirn 300-400 Mtrn -.rtn~0epeu~ira,n,noe 

ceqemrn yrrpyroro pacceHHusr HerrTpoHoB npoToHauu na yron o0 

(Col\ 0M@) npoxo.n;HT llepe3 l:UtHvtUYM u C I1OB1::Illl0HU0U: 3Heprmr CTaJmu

Baromnxcn HYKJIOllOBi ~OJIEHO ynenaqHBaTI,CHe 

Pan:ee B paC>oTe (I) C TIOUOTitl>IO MeTo.n;a HaHM0lr:E,!!1I1X I\Ba,ItpaTOD 

38.Bl1CUMOCTI> ~p ( V) CJE~a anpo1ecz,n.mpoBaHa p.R,I(OU !13 flOJntHOMOD 

Jie};raH,ztpa PL ( Co 5 J) ,no TIOJIJ1IIOMa C nopII,nIWB111.f Jim,repoM [.._ = I2 

BICJmtmTeJibHO O 38.BUCUMOCT!, (5h p ( iJ ) BPII _15- ( 35°' rIOJiyt.IeHIIa.f! 

B .n;a1rnoi1 pac5oTe, 3a:uenro us1,rerrn:na xapaKTep arrp0Kc1i1.mpy10nte~o 

n11paxenu.f!, KOTopoe B Hameu·cnyttae nueeT Bu,1.t: 

6" n P ( ~J = J ~ [ ( I) 3 8 ~ O» o 7) -(OJ 7 ± o, 08) · P. ( co S iJ) i· 



F' 

= 8 => 

:: 4, C\ 1 92 ! o, otn ·.Pl (cos_1' )-< o, ,2 ~ o, osn F1 c cos-iJ> + < 0
1
92 ± o,,) P'i c cos V')-

- (0>05.±0)l)·Ps(CD5~)+(0,S8:t0,ID) Pr/coS'l5-)=(0Jl5t0,}:) P7 (coS'J-)t 

+ ( 0,_:33 ± OJ IY) P8 (COS .:J)- (0, 2 .3 :' OJ 15) P.9 (COS lJ) +(OJ II t. 0, 15)~
0
(Co519}(3) 

-·(o o~±-·o ,s)P (cos1J)--(o ,~ ±b, ,n P,~ ccos 1J>J 
I ' II J I., -I 

~ 

r,ne A = ,1.tm1Ha BOJIHhI HYI<JIOHa B arnTeMe TtoH O O6Hapyite1man np11~ 

uepHo panHast Bepo11TnocT1, paccemnrn Ha yr.rm 15-""' o0 11 reo0 npvrnena 

IC TOl1Iy'. qTo B pa3JI0~8Hl111 no,urnow,r C He.qeTHHM11 nopst,nit0BbIM0'. HOIJe

palltt ·L- •.) I npncyTCTBYIOT c 1.ranm,rn K03(Mmg1rn11Ta1.m o 0TR11onemre OT 

',•c11ii1.fo;:r'p11tf. OTIIOCitTeJibHO ,.,. ==90° -B nonytreHH0M n11pa:i.icemrn xapaI<:Te= 

p1rnyeTCR, B 0CH0BH0M, tI1I8II0J.IC . P, (COS .lJ) 0 BK.rra,n; B cettemrn 

pacce.fIHHS1 OT irnTep(pepemurn BO.TI!I, COOTBeTCTBYIOL~MX paccea:mno B 

, C0CT0.rrmrnx ( n - p ) = Cl1CT8MbI C fI0]IHLIM I130T0IU1qec1rnu cmrnou 

. T:O H T~I B OIJ)lacur yr JIOB' . 6mI3ItMX K 1' =0.0 I1 77 =180° npM 

3Heprnn ·5so f.13n Mnoro 1reH1>me, :qeu npu 01teprirnx 300-L}OO M3B o, 
. . . ~ 

r.ue Ha6n10,n:aeTc11 cun1>11an acuu-MeTp1rn B pacceRmrvt"Bnepe.n;9' 

( ,J ~ o0 ) u "na3a,n:'' (-J ·- rso0 ) o 

Cne,n:yeT 3aAt0TUTI,; 0)tllaK0, tIT0 01~e1ma ·.n;o CT0BepH0CTll pa3JI0Ee= . . 

mm. (3)' np0Be.uemm11 C IlOMOU{l>IO KPllTepu.a (S) 
. . 

[ 
l0~p<~(.)- ~JI.PL (cos ih )] 2 ~ 

l (ll Ql )2 . ~ rn - { (4) 

r,ne 

6'.,P ( 1lt ) - H31,.1epe1rnoe .n;mMiepemu1a.m,noe cettemrn B 

~- TQqF.:e \ti, " .\ • 9 

L c<L_PL (cos~) - ceqe1me, BHtt11cJie1moe 113 pasnoi:temrn (3) , · 
l. . 

(6G't ) 2 - nee .n;amroro 1rnMepemrn 9 Affi. - omudn:a H3uepemrn;; 

rn - tUICJIO TOt.IeK, B KOTOp@X t13Mepeuo ceqemrn, a 



---------------:---~-------

e - tIUCJIO K03rpcp:tuUieHTOB .B (3), ,n;aeT He CODCeM y,n;OBJieTBO:pt1= 

- TeJILimti pe3yJILTaT O OKa3hIBaeTCSI' tITO cyMMa KBa,n;paT0B OTKJIOHe1mn 

:pactteTHO!l Kptrnon OT· 3KCnepmJeHTaJI:&Il0 I13MepeHHhIX cettermii, CTO>lllta.FI 

B JieBon qacni Bupa~emrn: ( 4), p~nna 7, 7 B TO Bpeu.rr, Ka.K -

rn - e = 4 0 Ha:t1CJOJI:&l!rne OTKJIOHemrn npli 3T0M naCJJIIO,n;aIOTCH B 

o6MCTH yrnon, dJII13Kl1Xrd80°, tITo, no~BH,n;m.WMY, y:rta3~maeT Ha 

HeoCSXO,ltMMOCTl> yBemitiemrn tntCJia tIJieHOB B pa3JI0Jlemm (3) 0 0,nHaKO, 

Beirnq1rnhl onrn6oK np11 K03(ptpm~11euTax o<. t~ B BHpaxemnr (3) noKa3~ 

BaIOT il 't!TO npn CYllleCTByIOn{ew TO'l!HOCT.11'. 3KcnppvrueHTa ynemrqemrn 

tIMcJia q)IeuoB B pasno~emnt (3) BpSI,n; JIU tfMeeT CMhlCJio 

B sartmotre1rne 11eo6xo,n;nuo oTMeTMT:E>, tITo cpanHerrne noJiytreu- _ 

Hb!X pesyin,raT0B c Aaum1uu n~ 1rnyt1eH1110 yn_pyroro ( p -p ) ~ pac ..... 

ceSIHM.fI npM cxo,n;uon 3Heprm-/ ), no,n;Tnepx.n;aeT cne,n;cTBIHr runoTe3u rrno~ 

Tomrqe CKO ti MHBapnaHTHO CTM O 

ABTOphl C't!HTaK>T CBOMM npt-UITI-IblU ,n:oJirOH nodJiar~o.T(apt!T:b ,l(0KT0pa -. 

rim31rn:o-MaTetraTutrecK:t1X uayK B oIIo]Jr.eJienona sa 06cy1t,n;emrn pesyJIL= 

TaTOB pa60Thle Mbl Becr,ua CSJiaro~apHbI TaKxe CoAoEa~HHY 38, rrpoBe,n;e~ 

1me npe,n;Bap11Te1I:&UhlX 1rn1-repem1:i1, pe3yJII>TaTH IWTOpLIX Il03DOJI!~Jn! 

BI:I6paT:b OllTH?,ra1!l>Hbie pa6otme YC1IOBJHI, Dor oC:0:1,!0IIOBY 11 r oHo TeHTIO

I\'.OBOti sa IIOMOllt:& B npoBe,l\emrn: pa60Tlit e 
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Puc. 2. Jlucpcpe.pBHU.UQ(lbHblB C848HUs=I ~np~roro ( n - p) - pacce .AHUR. 

t f paboma's-> En= 91 MJ&~ 1 pa8ornb1 lll) En ::: ½oo M3&. 

I ll) I C r _paooma Eh': 5 80 M3 & . T - oaHHOR pa5oma. n[IOUJ1,ai;:1 

Kpuf>o~ - rpacpuK a11np0kCUMUPYi-OLU.ero bb1po.rkeHu fl ( 3). 
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