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ITpe.n:naraeTcR npoae.n;eHKe coBMeCTHoro aHamrna .n;aHHHX no ( n -p )- H ( p-p )-pacceSIHHJO, 

nosaonm1i11tero. co1tpaTHT1>.qHcno omuoa, aeo6xo.n;HMHX .n;nH aoccTaaoanemrn aunnHTY.D:H pacceamrn. 

IlpHBe.n;~HH .Ha6opH onHTOB' 06e'cnetJHBa10U1He nonytJemrn .n:ocTaTOtJHOfi HHcpopuanHH npH ycnoBHH BHnon_. 

HeHHR yita3aHHOro ?,Hanirna. HsMepeHa yrnoBaH saBHCHMOCTI, nonapH3al{HH B ( p-n.)- CTOJIKHOBeHHRX 

npH 3HeprHH 635 M3B. 06HapyxeHO pa3JJHtJHe B 3HepreTHtJecxon H yrnoaon 3aBHCHMOCTRX nOJJflpH3al{HH 

.n;na COCTOflHHtl CHCTeMH HYKJIOH-HYKJJOH C pa3HHMH H30TOllHtJeCKHllH CTTHHaMH ·( T=O H T=l ). 

B B e .n: e H H e • 

HsBecT~o, tJTO pesyJibTaTH acex onHTOB .no ynpyrouy pacceflHHIO HYKJIOHOB HYKJIOHaMH MOXHO 

samican B BH.n;e pa3JIHtJHHX KOM6HHanr1n TT.RTH KOMllJieKCHl,IX K03qMpIU\HeHTOB aMnJJHTY.D:H pacceRHHfl._ 

nna onpe.n:eneHHR 3THX K03qxpHnHeHTOB ( C TOtJHOCTblO .n:o 0611tero ~asoBoro MHOXHT8Jlfl ).aeo6xo.n;HMO, 

B 06UleM cnytJae, npone.nemrn .n;eBRTH .He3aBHCHMHX onHTOB /l/. IlpH 3HeprHRX HYKJIOHOB, JielltautHX HHXe 

nopora M83H006pasoBaHHfl, 6naro.n:apn YHHTapHOCTH MaTpHI{H pacceflHHfl tJHCJIO Heo6xo.n;HMHX onHTOB 

yuea1,maerc11 .n:o 5 121• B 06nac-r111 3HeprHt!, · 60111,mHx 300 M3B ;JIH aoccTaHOBJieHHH aunnHTY.D:H no 

.n;aHHHM JIHmb oci·ynpyroM pacceJIHHH HYKJIOHOB \IHCJIO H806XO,!tHMHX OTTHTOB B03pacraeT .n:o 9, a )l;JIJI 

onpe,D,e,ieHHJI o6eHx aunJIHTY.D: Ari.pH App npH pas.n:en1,ao11 a~amrne .n;aHHHX - .n:o .18. Mo:11mo noKasau,. 

O,D;HaKo, tJTO 8CJIH HCTTOJib30BaTI, npe.n;cTaBJieHHJI O sap11.n;oaon HHBapHaHTHOCTH 11.n:epHHX CHJI H_npOBO

.D:HTI, COBM8CTHHtl aHaJIH3 .n;aHHHX O (pp) H (np) pacceflHHH, TO tJHCJIO He3aBHCHMHX onHTOB, He

o6xo.n;HMHX ,ll;Jlll BOCCTliHOllJieHHfl aMnJIHTY.D: ( pp) n ( n. p ) pacceflH,ifl c TOllHOCTblO .n:o o.n;Horo, o6mero 

.n;n11 C pp) H ( ~ p) c.icreu, cpasonoro uaox11rena, r.e • .n:na onpe.n:eneHHR 19 .n:encraaren1,HHX ~en.i

tJHH, B 06U1eM CJiytJae MOlltHO COKpaTHTI, .n:o 13. ITpHtJHHa COCTOHT B TOM, tJTO B paMKax H30TOnHtJ8CKOff 

HHBapHaHTIIOCTH pacceHHHe B (PP) H ( n.. p) CHCTeMax onHCHBaercH .n:ecHTI,D KOMnJieKCHHHH cpyHK-

l{HHMH, sa.n:aHHHMH n HHTepnane yrnoB O ~ ~::;;-;_ 11 onpe.n;eJJS!IOlltHMH pacceHHHe HYKJJOHOB s COCTOH

HHHX C noJIHHM H30TOnHtJeCKHM cnHHOM T=O H T=I. IT03TOMY BHnOJIHeHHe Kax.n:on napH onHTOB no 

*' Pa6ora ,D;OJ!Ollt8Ha Ha IY-on cecCHH YtJeHoro COBeTa 06oe.n;HH8HHOro HHCTHTyra _H.n;epHHX 
HCCJie.n;oBaHHll B Mae 1958 ro.n;a. 

**) Crar1,a aanpaBneaa B !3TP. 
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onpe.n:enemrn o.n:1rnaKOBhlX xapaK'.t'ep11CTMK ( pp ) CHCTeMH B HHTepBane O, 1'-E. l H ( n -p )-cHcTeuu 

B HHTepBane yrnoB o.::; V:s. st .n:aeT B03MOlltHOCTI, nonytJH'.t'J, HH<popuanmJ o Tpex .n:ellci-a1uen1,Hux cpyrrK

nH11x, onHCHBaDQHX pacceRHHe. lBe H3 HHX onpe.n:eJIRDTCR B3a11uo.n:ellCTBHeM HYKJIOHOB B COCTORHl1RX 

C T=O H T=I, a Tpeun COOTBeTCTBYeT HHTepcpepeHI~IU{ MBllt.ltY HHMH. TaKHM o0pa30M, .ltJI11 onpe.n:enemrn 

BCex ,JteCSITH KOl,mJieitCHllX K03cpq>HniteHTOB rumJIHTY~ ( C TOtJHOCTJ,~ )!0 06utex:o qia30BOro MHOlUtTem1) 

HeOOXO.ltltMO npoBe)tOHlte meCTlt nap O)tlUiaKOBUX OilUTOB no ( n p ) H .( pp ) paCCOSIHHD, tJTO ,n:aCT 

I8 He3aBHCHMhlX ypaBHeHHll, _ H .n:ononm1reJIMlO O)tHOro omua )tJISI (_pp ) HJIH ( [1 p ) . CHCTeMU. B 

. npHJIOJ:eHHH I K HaCTORl!lell CTaTJ,e ,1taDTCSI aiian11Tu1.1ecKHe BBpaxeHHR, CBSl3HBam111rn _ BeJIHI.IHHU, onpe

,1teJI11e1.me B or.n:eJIJ,HUX omuax, C K03qJqHU.tHeHT&IH aMnJIHTY.ltli pacceSIHHR •· B npHJIOl!teHlrn 2 MU npHBO

)tltM Ha60phl. onhlTQB, Bhl6paHHU·X C yqerou nonyqe1!1rn He06XO,ltHMOll HH<pOpMaUl'II{ np11: MltHHIAaJIJ,HOM 061I1eM 

tJl1CJie onUTOB ( HJIH MHHHMaJIJ,HOM tJHCJie omuon C ( n -p )- Cl1CT8MOll) 11 OTHOCl1l'eJIJ,HOl1 JIOrKOCl'll 

11X ocyuteCTBJieHl111. 

O B03MOlltHOCTH vicnon1,30BaH1111 .n:aHHh!X ( pd )- pacceRRl'lll. 

BcJie,l(Cl'BHe 113BeCTHhlX TPY.ltHOCTell, BCTpetiaDutHXCSI B OilhlTaX no HCCJie)toBaHHD paccenrr1111 Hellr

pOHOB cno6o.n:mrnH npoTOHrutH, B p11,1te paOoT 11syqanoc1, paccesrn11e npororroa rrellTpOHaMH □pH ( pd )..: 

coy,1tapemrnx • :Jro Il03BOJI_ReT HCilOJII,30BaTJ, Oonee HHTOHCHBHble VI noq l'H MOHO:rnepreTHtteCKHe □YI.IKH 

□pOT~HOB co 3HatJHT0JlbHO OOJIJ,mell, tJeM Y HellTpOHOB CTeneHbD nonnpH3an1111. TipH 3TOM, o.n:rraKo, 

B03ll11KaeT Bonpoc O 3aKOHHOCTH 11CUOJIJ,30Bamrn rioJiytJeHHHX pe3yJIJ,TaTOB BMeCTO ,ltaHHl,IX O CBOOO.it

HOll ( n p)- pacceRHl1H, Paaee HW4H 6b!Jia paCCMOTpeHa 3a)tatJa 06 ycJIOB1rnx, npH KOTOpb!X .n:a11Hhle 
. . 

no ( rid )-paccenmm uoryT 6hlTJ, Hcnon1,3oBaHu .itnsr Haxol!C.zteavin cet1ea111l ynpyroro pacce11a11n ael-tr-. ' 

pOHOB aenrpOHa.Mlt /S/. \fli c.n:enan11 nomuKy aal-tT11 B 
0

HepeJIRTl1Bl1CTCKOM 11MnyJIJ,CHOM np116J111l!CeHHH 

noup113an1uo HYKJI0°HOB npH pa3Jil1tJHUX T1max HYKJIOH-.ztel-tTpOHHUX coy.n:apeHl{J;! U ycTaH0811TJ, HX CBS13J, 

C noJISipH3aUHen· □pH CBOOO,!tHOM ( np)- pacceS!Hl111, np11MeHH8 MeTO.lt, CXO,ItRUl-t C ynoTpe0JISIBml1MCR. 

TauopoM 141• 
nnR cnytJaR, xor.1ta na,1ta~ut111l HYKJIOH paccesrH Ha yron 8 nae!oparopaol-t CHCTeMu Koop,D;11Har, 

a COCTOR!rne .D:BYX ,1tpyrHX IIYKJIOHOB He (!ll1KC11pyeTCSI, 11MeeT M8CTO CJie,D;yDI]lee Bhlpa:.cemrn ,l(JISI nOJIR-

p1130BallHOro C8tJ8Hl1SI PQ : 

r.n:e I (9) 

(Pa)pd (9) = ( PQ )pp (9 r + (PQ)pn (e) + (PQ)..Hmep&e) · I (9) .. 
-¢YHKU11R, paBHaSI e,1t1tHlfU8 )tJISI 9 =0° I{ C!UCTpo yOHBaDutaR C yBeJIHtJBHHBM yrna pacce-

SIHl1SI. lfa :noi:t cpopMJJil,I BH)tHO, tJTO B TOil OC!JiaCTl1 yrJioB, r,l(e. irnrerpaJI I(e} MaJI, noJISipl130BaH-

.H08 ce1.1eH11e ,1tJIS1 ( pd )- coy.itapeHHfi coana.n:aeT c cyMMol-l nonS1p11::ioBaauux cette1rn1-t .ltJIR ( pp ) 11 

( p n ) coy,1tapeH11fi *) .• · 

~ Bb!nOJIHeHHUe HaM>I H3MepeHl1SI CBl1,lt8TBJII,CTBYDT O TOM"O tJTO □p11 :mepr111f 635 M:.rn B8Jll{l!l1Ha 
HH;erpana · I (8) He3HatJ11Ten1,na yxe npu yrnax 8~ b • 
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B. 3aKJI10qemrn ·o:rMe:r1rn, q:ro npH 11p,16~HllteH110M BOCCTa!IOBJle!!HH iumJrn:ry,11 pacceRHHR HYKJIO!!OB 

HYKJIO!laMH MOllte:r oKa3aTbCR 110Jie3HHM HCl10Jlb30BaHllle :raKllte ,11pyrl'!X ,l\aHHUX O HYKJIOH ,11en:rpOHHHX 

coy,11apeHHRX, :raK KaK COOTB8TCTBYll!!tHe Bupal!CBHHR CO,Itepxa:r KOM6Hnarurn KO:JcpipRUHeHTOB aMnJIHTY.It, 

BCTpeqa1Q1J1HecR JIHmb B HaH60Jiee CJIOl!tHUX omnax co CBOClO,llHUMH HYKJIOHaMH. 

B• qacrnoc:rn, nonyqeHHIW HaMH nupaxemrn ,11na 110,rnpHsonannoro ceqemrn ynpyroro ( pd )-pac

ceRHirn, KpOMe o(luqmix qneHOB Re a.e ~ , co,nepxa:r TaKllCe qJieHH :rana Re 6e ~ , KOTOpHe BXO

,l\RT J!Hmb B BHpall!:eHHR, OllHCl:lBallJ!l{He KO.ppenau1110 110JIRpl13aUHn npH pacceRHI'IH 110JillpH30BaHHOro nyqKa. 

CxeMa omnoB no 011pe,11enemrn nonapHsauHH B ( p n )- coy,11apemrnx ,11aHa Ha pnc.L B paelo:re 

llCl10Jlb30BaJICR O,ItliH H3 nyqKOB 110JIRpl'l30BaHHUX npOTOHOB C 3HeprHelt 635 ~ 15 Msn, llOJiyqaeMl:lll Ha 

cirnxpounKJIO:rpoHe omrn. IIHT0!!CHB!!OCT~ nyqKa B Mec:re HaXOJIC,l\0!111/I MHmRHH coc:raBJISIJia 4·.ro5cM2ceK-I; 

c:reneHb nonHpl'l3au1111 nyqKa ( 58 ~ 3 )~ / 5/_ 3qxpeK:r or pacceHHHH nporonoa Ha nen:rpoHax ·onpe,ne

neH no pa3HOCTIII CKOpocren cqe:ra C MHmeHSIMH 113 THll!:0JIOn H oeluqHon BO.ItH, BHTIOJ!Jte!IHHMH B Bl'l,Ite 

TOHKOCT0ltHUX KllBeT H3 llJieKCHtJiaca. Cnyqal'I ynpyroro ( pn )-pacceRHHR B HH:repaane yrnoB 

45° ~ Ji:; 134° BN,11eJIS1J1l'!Cb nyreM pernc:rpau1-rn npo:ronoa · H lien:rponoa .ItDYMR DK,rnqeHnmrn na 
. ' 

conna.n;emrn :renecKonaim, yc:raHoaneHHl:lMl'I 110.n; yrnam1, cooTBe:rcTBYlDUll'IMH pasnery nyKJIOHOB ·npn 

ynpyrnx coy.1tapeH11Hx. Yrnoi30e paspeme1me cnc:reMH coc:ranJIHJIO 1°. PacceRHHe npoTOHOB Ha nen:rpo

Hax onpe.n;eJISIJIOCb no pa3HOCTIII 3¢cpeKTOB OT THJIC0JIOn Ill oeluqHoll BO,ItH. Per111cTpaUHR npOTOHOB 11po111s~· 

BO,ll;HJiaCb :renecKOllOM, 113 3-x cqe:rqHKOB, B KOTopux HC{IOJ!b30BaJil'!Cb qio:royMHOJICl'IT0Jll'I nma 4'?3Y-33 l'I 

I1JlaCTMacc0B1rn CUl'IHTl'IJIJIRTOpH. Pernc:rpaUHH HeltTpOHOB npOH3B0,lll'!JlaCb BHCOK03qxIJ0KTl'IBHHU MHorocnon- -

HHM cqe:rqnKoM c XH,D;KHM CUl'IHTHJIJIH:ropoM 161. }tnSI 111cKJ11JqeHHH perncTpau1111 ~THM cqe:rq11KOM sapmi:eH-
' ; - ' . ' 

HUX qac:rnu, nepe,11 mm yTaBl-!JICH CUl'IHTHJIJIHUHOHHUlt cqeTqim, BKJIIJqeHHHn Ha aHTI-ICOBlla,Jtemrn C nenT

pOHHUM cqe:rq11KOM._ ~MTIYJibCU Bcex, CUHHTl'IJIJIRUHOHHUX cqerqHKOB 110,ItaBaJil-!Cb Ha cxem, COBI1a,1te1mn C 

paspemal)!l{elt cnoco6HOCTbllJ 2.10~8ceK. Cxe:uu COBl18.,l\eH11ll 11 aHTI-ICOBl1a,JteH111lt BKJil)qaJIIIICb TaK, qTodu 

O.ItHOBpeueHHO perncTpHpOBa.Tb KaK CJiyqa11 ( pp ) , IaK l'I ( pn )-pacceHHl'IR~ 3<W>eKTl'IBHOCTb cxeMU 

aH:r111coBna.1temd! neo.itiioKpa:rno np0Bepanac1, 11 duna He HHl!Ce 99,8:~ • 

. B Toll o6Jiacui yrJioB, r.1te o.nHa Hs pacceHHHhlX qacTHti 11ueiia ManyD :rnepr111>, on11caHnun Bmne 

L!CTO.It perHCTpaUHH dUJI HenpHro.neH. Il03TOMY. B odnacT.H yrJIOB rn° ~ J,;; 57° pernc:rp11poaaJil-!Cb 

TOJ!bKO ynpyr_o pacceSIHHHe npoTOHl,I • .ltJIH HCKJilOqeHIIISI per111c:rpauirn Heynpyro paccem!HblX HYKJIOIIOB 11 

M030HOBM0lK.ltY cqe:r41/1KaMI-IYCTaHaBJIIIIBaJIHCb COOTBeTCTBYDI!tllle qJHJibTpu. YrJIOBoe paspemeHHe :reJiec

·KoTia B 3TOL! c~yqae dUJIO OKOJIO 4°. 



- 6 -

DcrnpoBKa annaparypu. 

IlpH BUnOJJHemrn onUTOB ocoeloe BHHMaHHe ClHJIO y)teJieHO C03,naumo ycJIOBHlt, no3BOJIRIOUIHX H3ClellCaTb 

nORBJle!IHR JIOlltHOff acHMMeTpHH. IlpHttHHa.MH nocJie)tHelt MOrJllil ClH S!BHTbCR: 

,a) HeTOttHaR ycraHOBKa annaparypu OTHOCHTeJlbHO OCH nyttKa j 

6) noBopoT nyttKa B pacceRHHHX MarHHTHUX noJIRX 

B) H80,ltHOpO,!tHOCTH nyttKa B MecTe HaXOlt,lleHlilR 1mmeHelt H T.n. 

OneHKH noY.a3HBaIOT, ttTO B03MOliCHOe BJIHRHHe Ha rryttoK MarHHTHOro ITOJI.11 HeBeJIHKO H OTKJIOH8HHe ero 
I • . 

OCH B. pacce.llHHOM .MarHHTHOM none 61rno MeH:&me IO • .l{Jl.11 HCKJlllttemrn 'BJIH.IIHH.11 Ha qJOTOYMHOlltHTeJIH 

pacce.llHHoro Mar1rnTHOro rro_Jl.11 nocJie)tHHe TlOMeUlaJIHCb B 3KpaHH 'H3 xene3a H nepMaJIJI0.11. 3q1qieKTHB

HOCTb 3KpaHHpOBKH CttHTaJiaCb )tOCTa:roquon, eCJIH He HaelJIIO)taJIOCb H3MeneHlf.ll B ctte:re HMnyJibCOB OT 

¢0TOYMHOliCHTen.11, OelJiyttHBruerocn '( -JIYtta.MH npH BKJIDtteHHH MarHHTHOro nOJIR. 

0)tHOpO,ltHOCTb nyqKa np0Bep.11J1ac:& no nJIOTHOCTli noqepneHHR qJOTOnJieHKH, 3KCITOHHpOBaHHOff B 

Mecre pacnoJIOl!CeHHR MHWeHeff, 11 1 Kalt MOl!Cl!O ClHJIO BH)t8Tb H3 MHKpo¢o:rorpa.M, npaKTHttec:<v: He MeH.11-

nacb no ceqeHHll ny 1rna. IlonoxeHHe rieHrpaJI:&Hoff oc11 nyqKa TaKl!Ce onpe,nen.11noc:& qio:rorpaqiw-iec1rn H . . 

BC.II H3Mep11TeJI:&HaS! arrrrapaTypa _TlllaTOJibHO IOCTHpOBaJiaCb no OTHOlllOHHIO K ::iron· OCH. ,llorromiHTeJibHHM 

KpHTOpHet,I npaBHJibHOCTH ycTaHOBKH .IIBJIRJIOCb OTCYTCTBHe aCHMMeTpHH B ynpyroM ( p-p ) paccenmrn 

na yrne 90° c.n.M. H coBna.iteHHe nonyqennott nauvr_ acHMMeTpHn pp - pac.ce.11HHSI Ha ,11;pyrnx yrnax 

co suattem1.11MH acm.iMeTpHH, nonyqeHHUMH B / 5/. npH Tott xe 3uepr~m •. 

liSMepeHH.11 H oelpaelOTKa pesyJI:&TaTOB. 

IlpH p~Clo:re conpRXeHHHMH :renecxona.MH B HHTepnane yrJIOB 450 ~ J~ IJ4° H3MepeHHR CBO-
'. ,. . "'. ' . ' 

,llHJ!HCb K onpe,lleJieHHlO CKOpocren cqe :ra cxeMU ~HTHC?Bna,lleHUi:t OT pacce,rna:renen HS ;Dz O H H2 0 

CJieBa H crrpaBa OT_ OCH nyqKa ( no .OTHomeHHIO K HaelJIIO,llaTeJID, CMOTP.l!UleMy no nyqKy ). 0,1.lHOBpeMeHHO 

cxeMolt conna~eHHH perncrpaponanac:& cnyqaa ynpyroro HJIH KBasnynpyroro ( pp )-pacceRHHR. 

AcHMMe:rpn.11 KBasnynpyroro ( n p )-pacceRHH.11. onpe,llensnac:& H3 Bupaxe11.nn 

E 
_ (Jl'JJ20 -JIH2o)L-(.NJJ20 -.IHzO)R. 

pn- , 
(Jl1120 -.NHiO)t. + (J/:n,o -.N,;zO)R 

r)le qepes .ji/ oelos11aqeuH cKopocTH cqeTa. aHTHCOBna,llem11t (3a Buqeroi« qioHa) npH nouememrn B nyttoK 

coo:rneTCTBYIOUIHX pacceirna:renen H pacnonoxeirna npoTOHHoro re11ecKona cneBa ( L) wm1 cripana ( R ) 

OT rryq~a.. OnHTH no1tasaJIH, q:ro q)OH no oele CTOpOH!i nyqKa 6UJI CHMMeTpHqeH, H sm;qem1.fl acHM~eT

pHH pacceHHn.11, no11yqaeMHe c,yqeroM nonpaBKH Ha ¢oH H Cle3 Hee, coBna).lanH uel!C,llY cooon B npe.D;e

nax omHClOK .H3Mep8HHlt. 

KaK yxe yKasuna11oc:&, B HHTepnane yrnoB paccenm1.11 rn° ~ -J ~ 57° nSMepea11.11 BeJIHCb c no

MOll\bll O,JtHoro(npo:roaiioro) renecitona. Buxo.D; npoTOHOB OT ( ph )-coy.11apem11t npn ::iroM :raue 
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Haxo.l(11JicH no pa~Hocr11 cKopocrell cqera reJiecKona npH nmrnmemm B nyqoK pacceHBareJiell 113 ]
2
0 

H H2 0 • B03MOlltHOCTb pencrpa1~vrn Me30HOB 11 He KBa3Hynpyro pacceH_HHLIX nporouoB HCKJIJJqa.Jiacb 

C TIOMOtnbIO qiHJibTpOB COOTBeTCTBYIOlllell TOJIDtHHLI. B 3TOM CJlyqae BeJiliqHHLI .N B BHpallCeHl111 .l(JIH fpn 

HBJIHKlTCR CKOpOCTRMH cqera conna.nem1tt ( 3a BHqeTOM q,oua ) npH TOM HJIH HJIOM pacceHBaTeJie 11 

pacnoJio~eHHH TeJ1ecKona OTHOCHTeJibHO nyqKa. KOHTpOJibHHe OTIHTH TIOKa3anH, qro .B 3THX 113MepeHHHX 
, 

q,OH oClyCJIOBJitrnancR B OCHOBHOM pacceanHeM npOTOIIOB na KOHI~ax KOJIJIHMaTopa H T8.Kl!Ce 6HJI Cl1MMeT-

p11qe11 cnena 11 cnpas~ OT nyqKa. 

MOHl1TOpOM BO acex·onHTax CJIYllCHJia nanon11eH11aa aprOHOM 110111138,UHOHHaR KaMepa. 

Pe3yJibTaTH OTIHTOB 11 HX o6cyllt,nenue. 

HeKOTOpble 113 Be JI11q1rn' BXO)tffllll'IX B 11a6op1,1 OTIHTOB' paCCMO_TpeHHhlX B npMJIOl!C8HHl1 2' 6llJI11 

paHee H3MepeHH B pa.l(e paelor, BhlTIOJIH0HHHX'Ha CHHXpOUHKJIOTpOHe OHHH. TaK npu 3Hepr1111 OKOJIO 

600 M:iB onpeAenem. TIOJIHble ceqeHl1H ( n p )171 H ( pp )181 B3aHMO,ItellCTBHll, .n11qxpepeHUHaJ1bHHe 

ce 1rnmrn ynpyroro ( n -p )191 11 (- p:-p )IIO/ paccesrn1rn 11 113Mepena nonsipH3a1~1rn np11 ynpyro1.: ( pp ) 

pacceami;/51 • B Te 1teHlte TIOCJie.l(HerO ro,)(a HaMH ClhlJia H3yqeaa yrJioBaH 3aBHCl1MOCTb TIOJIHp,rnaUH11 

np11 ( pn )-:pacceRHHH n ( pd)- coy.ztapemrnx ( Ep = 635 !fan) H nunonaeHH H3MepeH11R· .n11cf,q,epeH

u11aJ1bHUX ceqem1ll ynpyroro pacceRHl1SI ael1TpOHOB CBOClO,ltHHMH npOTOHa!.(11 B 06JiaCTH MaJillX yrJIOB 

( En == 600 lfaB) /II/. 

I. Pe3yJlbTaTll IICCJ1e.noaam1a yrJIOBOl1 3aBl1CliMOCTH TIOJIRp113aUH11 B (pn )-pacceamrn np,rne.neHH 

B TaClJIHUe I H H306paireau Ha pHc.2. YKa3aHHHe norpernHOCTH npe,ncTaBJIRIOT co0ol1 CTaTHCT11qecKHe 

omHClKl1 113Mepea11n. nnsi conocTaBJI0H11H Ha TOM lite p11cyHKe npHBO)tRTCH .naHHlle, nonyqeHHble .npyr11M11 
~ 

aBTOpru,m rtpH M0Hb!Il"1X :mepnrnx. 06pamaeT Ha ce6si BHl1MaHJte peaKoe 113MeHeHJte yKa3aHHOll 38,BHCH-

MOCTH B 11HTepaane :mepnll IOO- 300 M3B. B 06nacr11 xe 300-635 M3B yrJIOBaR 3aBHCl1MOCTb llOJIS!p11-

3aUH11 M0HReTCR CJ1a6ee. 

IIpe.nnoJiaraR TI03,ItHee .l(aTb no.npo6Hblll aaaJIH3 pesyJILTaTOB, B ,naHHOll pa6oTe MLl'coqJll{ llOJle3-

HblM npoae CTH Bll.l(eJieHHe llOJIS!pH30BaHHLIX ceqeHHll, CBSl3aHHLIX C B3amrn.neRcTBUeJ& HYKJIOHOB B COCTOR

HHSIX C pa3HllMH H30TOnHqecKHMH CllHHaMH. Pe3yJibTaT!l TaKoro pa3,neneHHSI .nnn Tpex 3Hepr11ll HYKJIOHOB 

np11ae.neHH Ha pHc.3. Bee napuHaJibHHe TIOJIS!pH30BaHHHe ceqeHHR np11Be,1teHL1 C T8Ml1 B8CaMH, C KOTO

pHMH OHH BXO,ltSIT B llOJIS!pH30BaHHOe cetteHHe ( n p) pacceRHHR • MOlltHO BH)teTb, qTo OTHOCHTeJibHble 

nr:na.ltll napnHaJibHHX nonapl'lsoBaHHllX cetteHun B ( PQ ) saueTHO MeHHDTCR c 3Hepr;ielt1 ; 3TH ceqe
"P· 

mm .itnsi T=O .i T=I HMeIOT pas mm sHepreTHqecKHe saBHC11MocT11: ( PQ)T,1 .:.. BospacraeT c yaeJmqeH11eM 

C T=O 11MeeT np11 OHepr1111 635 M3B OTl!OCHTeJibHO 60J1bmyn BeJIHttHHY, CBH,nereJibCTByeT O TOM, ttTO 

BKJla.n 11ene11TpaJ1bHLIX B3al1MO.itellcTBHll B 3Tl1X COCTOSIHHHX ·ocTaeTCSI 3HattHT8JlbHllM H B 06JiaCTH 

600- 700 M:ia no.itoClHo TOMY, KaK no HMeer MecTo ,ItJIR 3Hepr11ll I00-300 M3BJI
4/_ 06HapyllteHHoe 
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yMeHbruem1:e c 3HeprHett non1Ipa3oaamn,1x ceqeHHfl ( PQ Jr,o HapiIJtY C fIOJIY.Q8HHblMH panee )taHHHMH 

0 BH)te yrnoaon 3aBHCU!.IOCTH C8Q8HliiI ynpyroro paccemrnR B COCTORHl'ISIX C T=0, a TaICJK8 oc5 YM8Hb

llieHlil'I fIOJIHHX ceQeHH~ D3aHMO.I(e_ffCTB,IR HYKJIOHOB B 3TiiX COCTOSIHH.f!X C poc:rou 3HeprHH 115/ MOJIC8T 

.f!BHTbCiI .I(OfIOJIHl'IT8JlbHblM yKa3aHH8M B· fIOJlb3Y BblCKa3aHHOrO B 116/ npe.ztfIOJIOJK8Hli.fl O B03MOXHOCTH 

KaQ8CTBeHHOro OfIHCaHHII B3aHMO)t8ffCTBHII HYKJIOHOB B COCTOiIHHIIX C T=0 npH fIOMOmH c50pHOBCKOro 

ripiic5JIHJK8HlfiI. 

2. Conoc:raBJieHH8 )taHHHX O noJiiipH3anHH, Haff.zteHHHX np11 pa3HHX 3HeprHRX, fI03BOJIIIeT l'IHOr.zta 

c5e3 npoBe)temrn fIOJIHOrO anan113a fIOJIYtJHTb H8KOTOpble CB8.I(8HHII oel ocoeleHHOCTiIX B3am,o.zteffCTBl'IJI 

HYKJIOHOB. 

PaCCMOTpiiM. :3HepreTHQ8CKYIO 3aBHCHMOCTb fIOJI.flpii30BaHHOro ceqeHM.fl ( PQ ) Ha yroJI J = 90° 
np 

c .u.11. ]JI.fl noro yrna us acero aupa11te1rn1I ( P Q ).,P oc:rae:rcR n11mb o.ztHH qneu, onpe.zteJISieMHff 

liHTepqiepeHUliett Mellt.ztY COCTC.f!Hl'liIMli C pa3JIHQHHMH li30TOllHQeCKl'IMH CfIHHaMH. Ha pl'IC.4 ripliBe.I(8HH 

KMel01J11feCSI B nac:romnee BpeMSI .ztaIIHble O BeJIHQHHaX ( p Q )np (90°) )!;JI.fl pa3Hl,JX :rneprKff HYKJIOHOB. 

XapaKTepHblM .f!BJIII8TC.fl TO' QTO na ne;mq;rna MeHII8T 3HaK, oc5pa!!taHCb B HY Jib Bc5JIH31i 200 lfaB. 

KaK no1tasan~ pacqe:ru CKrnenR H MapmaKa /l7/ npH sHepr11ax .zto 150 M3n ode S -qiasH yMeHbma-

10:rca, a qia3bl ncex oc:raJibHblX BOJIH yBeJIHQHBalOTCR C pOCTOM 3HeprHH. ConocTaBJI8HHe pesyJibTaTOB 

3TKX pacqe:roa_c ¢a3oaHM anaJIH30M (-pp) pacceRHHR npu 300 M3B /lB/ noKa3uaaeT, qro 1S - qia3a 

B 111t:repaane :rnepnn 150-300 U3B M8HReT 3HaK. 

C .ztpyron CTOpOHH, corJiaCHO 1191 OCHOBHa/I pOJib a nonSipH3aum1 npH ( n p ) paccean1-1H n6JIH3K 
3 3 

IO0 M3B . np,rna.I(JI8JICllT HHTepqiepeHnHH ,5 - ] BOJIH. ECJIH npe.I(llOJIOlltKTb, QTO ii npii ClOJib!IIHX 3Hep-
3Q . . 

rHIIX cymecTB8HHYIO pOJib HrpaeT HHTepqiepeHI~HiI pa3Hb!X BOJIH C v -BOJIHOff, TO MOJKHO C.I(eJiaTb 

Bb!BO.zt, q:ro-qia3a 3TOlt BOJIHbl M8HSieT 3HaK B6JIH3H 200 M3B ; 3TO 03Haqae:r TOr)ta, QTO ¢a3bl oelOHX 

.S -BO.'IH B yKa3aHHOlt :mepreTHQ8CKOtt cielnacTH Be.ztYT ceelSI fIO.I(Oclmm oc5pa30M • 

Aaropu aupaxa!lT Clnaro.ztapnocTb JI.H.JiamiJtYCY, P.M.P1,rn,JJ;,rny I'! H.A.CMopo,ll;HHCKOMY sa oclcyx

.zteHHe pa.zta BOflpOCOB, sa:rpOHYTHX ~ 3TOlt paclo:re I Ii nennue saMeQaHHR. 
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TI P H B O ! E H H E I 

ECJIH aMTTJlll!Ty,n;u paccesrn1rn HYKJIOHOB HyitJIOHaMH sanHcaTb B BH,n;e: 

·.APP= ci.i +A (15';_ n) (cs;.n) + 0 (G-: +62,)n +O (~ e) (6zf)+c (~ m)(~ m) , (I) 

r,n;e HH,l.(eKCH I,O - COOTBeTCTBYDT jffaqeHaHM TTOJIHOr~ H3OTOTIHqecKoro CTIHHa CMCTeMu, H BBeCTH 

TYHKU!ni 

a1,o=(o( +J):1,0; 01,o=(o(·fa)i,o; C:1,o=(o+cJ:1.0; d1,o"(o-c)1,o; e1,0= 2t •. o (3) 

co CBOltCTBa.MH CHMMeTpHIII OTHOC,ITeJlbllO 38.MeHH J - 5[ - V 

a
1 

(~I -J )= -a1 (J); o~ (c:iC-JJ= -c:1.(J); c1 ~-J) = -01 (1' ); d, (ar-JJ = d, (J); el~ -J-) .. edJ) 

a. (3t-J)= a.(-J); 5
0

(5r·tJJ .. -c.(J-); ~.~-J)=o.(J); d 0 (sc-1')=-d.(,.'1·, e0 (~-JJ..:-e0 (1') (4) 

TO, KaK yxe JKas1rnaJIOCb, H3 ,n;ayx OnlilTOB no H3MepeHI/ID O,l{Hon H ron l!Ce BOJIHq1rnu ,!{JIii ( n - p )-

Ill (pp) -CHCT8M MOllCHO nonyqarb Tp~ He3a.BHCHMUX KOM6HHaUHH KO3qiq>HUHeHTOB aMTIJIHTy,n; pa.ccenHHII. 

3ro ,n;aer BO3MOllCH_OCTb npe,n;JIOlltl!Tl, Ha6op H3 I3 OTTllTOB, TIO3B OJIHJOU1Hlt BOCCTaHOBIUl, ru.mm1ry,n;u ( n p )

H ( pp )-paccellHHII C roqHOCTl>D ,l.(O O6111ero ,!{JIii o6eHx a.MTIJIHTy,n; ¢a3OBOro MllOl!CHT8JIII. 

Bupal!CeHHII, CBll3HBaDmHe a.MTIJIHTy,n;u paccellHHII C pe3y111,rara14H HeKoropux OCHOBHUX OTIHTOB no 

ynpyrouy paccellHl,fl) 'HYKJIO.HOB' HYKJIOH~MH Hl.!eDT BH.n;: . M). 

I. Ceqe11ae ynpyroro pacce11H~11. 

Qi=~~)= QPP(J) = ½{ lai 12 +I b:11 2 ~ lc:1 \ 2 + ld1 I 2·/./e1I 
2
} 

Q;,iJ) = 2 [ Qn/1') + Qn/i•1'J]- Upp(.})= i' { la,1 2 + / 6.1 2+/ C, /
2+ Id, 12+ /e;I 2} 

Q (J)=2[Q"ri1)-Qnp(m--JJ1= Re[ a,a:+£,1o;+c1c:+ d1 d:+ e1 e:] 
UllTepcj, jt j 

2. TIOJIRpH3aUHII npH ynpyroM pacce1111HH. 

(PQ)r,i) = 2frPQ)npC1")-(PQ)np(m-1")]·(PQ)pp(J) ~ Re a. e0* 

(PQ) (~) = zr(PQ)np(J)+(PQ) P(st-J)]= Re (a,.e: + a.e7) uH~epcp L' n 

(5.I) 

(5.2) 

(5.3) 

(6.I) 

(6.2) 

(6.3) 

*) Bee BUpaxeHHII npHBe~eHU B H8P.8JIIITHBHCTCKOM BH~e. PenllTHBHCTCKlie O6O6111eHHII B rex CJiyqaax, 
,Kor~a OHH H8O6XO~HMU, MoryT ~YT!, nonyqeHY Ha OCHOBaHHH pe3yn1>TaTOB pa6oru /20/ H He BJili
llDT Ha BYBO~ll o COKpa.111eHHH qacn~ OTTUTOB, ~eo6xo,n;HMYX ~JIii BOCCTaHOBJIOHHII aMTTJIHTY~ npH COB-
MOCTHOIA a11a.JIH3e ~a.HHHX 06 ( n p )- li ( pp · J-paccenmm • . . 
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3. Hop:uaJILHaa xmmoaen:ra xoppeJIHl.lHH noirnp1rnan.11n. 

(PnnQ)~.i~) .. (p""Q)p/1') = ½ {/ai I 2-/t',1 I 2 - /c 1 12 + /d 1 I 2 
+ /e1 I 2 j (7.I) 

(~nQt(J) = 2[(Pn~)n~,}) +(P,,nQ)n/sr-J)]-(P""Q)p/,J) = ½ {laJZ-/6/-/c.f 2+·/d 0 / 
2+ I e0 / 2 J (7 • 2) 

(P""Q) (J) :: 2[(P.0Q)0p(1')-(Pn0 Q)0p(sr-JJJ = l?e [ a1 a:-g1 g:-c1c: +d 1 d:·+e.1. e:] (7. 3) 
- uHmepqi , 

4. TpoltHOe pacceSIHH8 B napaJIJI8JihHLIX UJIOCKOCT/lX 
(pacceRHHaR qac:r.1na) 

(JlnnQ),.,,(J)=(llnnO)pp (J):: ½ { las 12+1 b1 /2 -/cJl -/dt r 2 +res I 2 J (8. I) 

(:DnnQ)T,[~) = Z[(llnnQ)n~J) +(KnnQ)np(st-JJ]-(Dn~)pp (,t) .. ½{/a. I 2+1&.12-/c0 j2-/d 0 j 2+ /e0 I''] (8. 2) 

(:On
0
Q) cJ) ~ Z[(ll

00
Q)

0 
11')-(KnnQ)np(sr-JJ]= R.e[ a1~:+bs g:-c1 c:-d 1 d:+ e.1. e." 7 (8.3) 

UHTep~ p' . j 

5. TpoltHOe paccenmrn. B napaJIJI8JihH!iX UJIOCKOCTRX 
( qac:rHna o:r~aqz) 

(Knna),,,(1)= (~mAV,}) = ½[ la,,12- f bi.1 2+ 1c·1. 12-1 d 1I 2 ... I ei 1
2 

J (9. I) 

( KnnQ)T,J~) = 2 [(KnnQ)nl}) +(llnno)np(~-it)]-(K..nG)J1') = ½ Da.12-/6.1 2+ r c. I 2- /dof2+ I e.1 2
} (9 .2) 

(Kn~) tJ) = 2[(Knn0lnp(~)-(;nnnCl)np(~-1")] = R.e [o.1a:-b1.b:+ CL c:- d1 d: + e1 e:J (9 • 3) 
UHTepq> . 

6. RoppeJISil.lHR nonRpH3allHlt npH pacceRHHH BO B3aHMHO 
nepneH~HKYJIRpHLIX IlJIOCKOCTRX. 

(P,;,ea.) (,}) •(PmeQ)!'P. (J):: Jmdie: 
T,i 

(Prne Q),..~J) "2[(P me Q)np(J) + (P,,,e Q)nl~-~ )]-( P me Q)pp (1'-) "J m d. e: 
(P.,,f Q) (J) =2[(PmeQ)np(J-) ~ (PmtQ)np(sr-~)] = Jm (dJ. e; + d. e:) 

UH Tepe!> 

(IO.I) 

(I0.2) 

(I0.3) 

7. Bpa~eHH8 B8KTOpa IlOJISipH3al.lHH (pacceSIHHaR ~ac:rHna). 

(.n • .,,Q)T~1') ~(JJimQ)pp(1') =-Co&.{ Re (a
11
ibi+c~d1)+ ::5tn { Jrn b:et 

(DxmQ)r,~1') "2[(:Dx,,P)np(&)-(KxeC)np(91'.-tJ}]-(DxmQ )pp (1") = 

= Ca~ l R.e (o.: ~a +c:d.)+ ~tn f · J rn ~: e0 

. (ll.mQJ(J) =2[(Dl(fflQ)np(1')+(KxeQ)np (9C-J)] = - . , . · 
,UHTef"i' "' . ,lf * * 

= - Co~ 2 [R.e (a1 ~o +o..~,) + Re(c1. d0 t c.d.1. )] + 6~n 2 · Jrn (bt e0 + ~. e ,) 

(II.I) 

{II.2) 

(II.3) 
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(KxeQ) (1') "2[(Kxe0) (J)+(D.mO)np(~·")]= · 
UHtnepq> np . if 

= ~i.n % { Re(aiCo +a:c 1)-R.e ( (d,+ &,:d 1)) +Co:!, 1 ·Jni (c; e. +c:e,) 

9. Bmunme npo,D;OJibHOi! KOMrIOHeHThl · nonHpH3aIU-tH na,D;anmero 
nyqKa Ha nonepeqHyD pacceHHHoro (pacceHHHaH qacTHna) 

(;D2mQ\ (i})" 2[(JJvnG)nJ1')-(KzeCl.)np (st-1")] = . 
6Hmep,j) 1" 1" 11 11 

= Oi.n 1 {Re (o\G, +a~G1)+Re Md. +c:d.1)] +Co& 2 ·:Jm (~:1e, + l:i. e1) 

IO. BJIHHHHe npD,D;OJibHOi! KOMnOBeHThl nOJIHpH3anHH na,D;aDmero 
nyqKa Ha nonepeqHyD pacceHHHOrO ( qaCTHUa OT,D;aqH ). 

(K zeQ)T,aC6)" Z[(KzeQ)"pCtt)+(llzmQ)np(~-J)J-(t<it Q)pp( 1') = 

= Co~f Re (a:c0 -Gtd0 )-~i.n ~ <lm c:e0 

(KzeQ) (J)..,= 2[0<-ze Q)np(.J)-(llzmQ)npC5!·,})] 0 

-~ J "Co~ i {R.e (a:c0+a~ci )Re (6i d, + b~d1 )]-6Ln z Jm (c:ea+ cZe :d 

(I2.I) 

(I2.2) 

(I3.I) 

(I3.2) 

(D.3) 

(14.I) 

(I4.2) 

(I4.3) . 
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TI P H n O I E H H E 2 

PacCMOTp11M BO3MOlKHHtl Hac5op H3 IJ OTTJ,lTOB, ITO3BOJUn:lI!111tl BOCCTaHOB11Tb aMITl!HTYAl:l paccemurn. 

Hac5op OITHTOB JI 

JH~ 0 IT H T 4'0PMY11H ,!(Jill: 
CHCTeMa qanT11n, C KOTO-

ITIT pli~!l1 ITpO113BO,l(HJICH. OITliT aHa11>1aa pp np 

I. TIOJlllpH3aUHR ITpH pacceRHH11 6.(I-3) + + 

2. Bpa1:1e1rn5 B8KTOpa ITOJ11Ip11i3a!\HH (pacceRHHasr 
qacT11na - II. (I-3) + + 

3. To xe .nnsr qacTHII!l OT,na,rn I2. (I-3) +· + 

4. Roppensrn1111 ITOJIRp>1aan11n·npn pacceatt11H no 
IO.(I-3) B3aHMHO nepne11,nHKY1!RpHHX ITJIOCKOCTSIX + + 

5. JJ.HqiqiepeHUHMbHli8 C8ll8HltR ynpyroro pacce-
/IHHJI 5.(I-3) + + 

6. Koppe1!RU11R HOpMaJibHliX KOMITOH8HT [JO1!RpH3an11M 7. (I-3) + + 

7. fPOliHO8 pacceHHl18 B)napa1111e11bHHX ITJIOCKOCTRX 
8. (I) paccesrnnaa qacTm~a + 

IIpe,nnaraeMUe I3 OITUTOB ITO3BOJ!RIOT noJiyq11Tb CHCT8l,IY H3 19_ ypannemdt C 19 H8113B8CTHhlMl1: 

/a1.l, 1;1 I. lc1l, ld1I. /e1 I <:I. 0.£ 8' gi :/ Ct ~ d1 
e1 , 81 > . e1 ' e1 

I aG I, I fi. I, \c.\, id0 I, leol Y.°'• ~ g. 1 Co 
I 

::f do !:f e. 
el 1 e1 1 e1 e1' e1 

~~-pa3HOCTb qiaa M8lK,l(Y i.. H e1 
B CBH311 C Tpy,nHOCTRMH npone,neHH½ OITHTOB no 113yqeHHIO ( np)- CHCTBMH 11 BO3MOlKHOCTb!O ITOJ!Hee 

11CITOJ!b3OBaTh ypaBH8Hl1SI (5),(7),(8),(9) C 6011ee npocTOtl CTPYKTypon, Mo~eT npe,ncTaBl1Tb 11HTepec 

,npyrotl Hac5op, COCTORI!111tl H3 14 OITHTOB, cpe,n11 KOTOpHX 9 OTHOCRTCJI,K ( pp)-c11cTe11e 11 1!11Wb 5 K 

( n p )-CHCT e11e. ITp11MepoM Tali:Oro Hac5opa. MOJl:eT, CJIYl.U1Tb cne,nymqaR CHCTeMa OITHTOB: 

Hac5op OITHTOB i 2 

If}.? 9?OpMJJ!H )(J!H 
C11cTeMa qacT11n, C KOTOPHMl1 

ITIT 0 n H T aHan113a ITpO113BO,1(111!CJI OITHT 
PP nP 

I. JJ.11cM,epeHn11anbHlie ceqen11n 5.(I-3) +- + 

2. Tpot!Hoe pacceSI Hil'.8 B napa1!JI8JI bHliX. TIJ!OCKOCTJIX 
8. (I-3) (pacceHnnasr qacT11na) + + 

3. To xe c qacT11net1 OT,naq11 9.(I-3) + + 

4. Koppem1n1rn HopMaJibHHx KOMIToHeHT_ no11Hprrnan1m 7.(I-3) + + 

5. !1O1111p113an11sr np11 ynpyroM pacceHHHil'. 6.(I-3) + + 

6. Koppe11an11a noi11p113an11t1 np11 pacce11H1111 no n3a-
IO. (I) 11MRO nepTI8H,1(11KYJIRPHHX ITJIOCKOCTHX + 
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7. Bpat11emi~ BeKropa noJ1sip,13au1rn (paccemrnasi 
tiaCTHUa) 

8. To l!C8 ,l(JIS! qacTHUH OT,n;aq,1 

9. BJIVIHHl/10 npo,n;oJibHOtt KOl.mOH8HTH nOJIS!Plll3aUHVI 
n~,n;8llmero nyqJta Ha nQrrepeqHyD pacceRHHoro 

\pacceHHHaH qaCTTIIUa) 

3 

II. (I) 

12.(I) 

13.(I) 

B 3TOM CJiyqae .H3 nepBUX nHTH nap omuoB MoryT dll!b onpe,n;eJieHU MO,l(JJIH: 

I a:1. -1-e1 1, las-e1I, lbil,lcsl, /clil 
\ a..+ e.1, I a.-e.1, l~ol, !Col, I clol 

. ::f Q•+e. ·CJ Q,•e, y ~o !:f Co yd., 
VI yrJIH Mel!C,n;y HHMH a • ..-e., .Ja.

1
-e:1., g,, cs, d,1 

+ 

u, a. • ..-e. 10 a,-e, u,g, ,o cs 1.1 d1 '-Iernpe .l(pyr.ix onura nosBOJIRDT orrpe,11;emtTb yrj[u .:i e, , ., es , .J es , .J e:1. , ,;;, e1. • 

4 

Rnaqe roaopH, ,1(8BHTb onUTOB C (PP)- CHCTeMott HBJIHDTCH.,l(JIH 3TOtt CHCTBMU noJIHUM HadopoM, 

a COBM8CTHUff aHaJIH3 nHTH OITUTOB no (np) -pacceHHHD ·w COOTB8TCTBYDtJtHX onUTOB C ( PP )-CHC

T8MOtt no3BOJIH8T HaffTli MO,l(JJIH UHTH 4JYHKU11tt ,l(JIH CHCTBMU.C T=O VI C,ll;BHnl q>a3 M8Jlt.ll:Y COOTBBTCTBYD

utHMH cpyHKUlfHMH ,l(JIH T=O H T=l. 

C}le,n;yeT 0,l(HaKo OTM8THTb, qro H3..:.3a 6HJIHHettHOCTH·HCnOJib3Y8MUX ypaBH8HHtt OTHOCHT8JlbHO 

Q 1 ~ 1 c·, d. u e I perueHHH I noJiyqaeMUe H3 3THX HadopOB I Moryr OKa3aTbCH H80,lU103HaqHUMH • ,UJIH 

YM8Hblll8HHH aron H80,ll;H03HaqHoCTH HYlltHO nonyqHTb ,n;onOJIHHT8JlbHU8°COOTHOll18HHH, CBH3HBaDutH8 onpe

,1(8JIH8MU8 B8}1HqHHU! C 3Ton U8JlbD MU paCCMOTpeJIH ,n;Ba ,n;pyrwx Hadopa H3 qerupHa,n;narH onuToB, nos

BOJIHDmHe nonyqHTb TaKH8 COOTHOlll8HHH. IlepBun H3 HHX (Hadop OTIYTOB'~ J) COBna,n;aer C HadopOM }i, 2, 

B KOTOpoM, O,ItHaKo, onur }i, 9 C ( pp )-CHCT8MOll 3a.M8H8H onUTOM Ir. 6 C (np)..:.cHCT8MOtt. TaKaH CHC

TeMa OTIUTOB Il03BOJIH8T nonyqHTb 20 H83aBHCHMUX ypaBH8HHA ,lt}IH nepeqHCJ18HHUX BUrue 19 H8H3B8CTHUX. 

Hadop 1- 4 (cM. radmiuy) COCTOHT H3 7 nap O)tHHaKOBUX onUTOB c (pp)- H ( np) -CH_CTBMOtt. '-IHCJIO 

OIT!.lTOB C (n p)- CHCT8MOtt B HBM 60Jlblll8,-qeM B npe,n;u,n;ymeM Hadope, HO B8CbMa TPY.ll:Hbltt ormr Jr 6 

3aMeH8H .l(BYMH ~pyrHMH, 3Haq;ireJlbHO 6onee nerKHMH B 3KcnepHM8HTaJlbHOM OTHOlll8HHH. 

Ha~op onuroB lr..4 

H 0 n u T cf>OpMynu ,l(JIH CHcTeMa qacTHU, C KOTOpU!lH 
nn aHanHaa IlpOH3BO,ItlfTCH OTIUT 

PP nP 

I. ir1cM>ep8HUHaJ1bHUe ceqeHr,rn 5.(I-3) + + 

2. TpottHOe pacceHHHe B)napaJIJI8JlbHUX ITJIOCKOCTHX 
8.(I-3) (pacceHHHaH qacrHua + + 

3. To xe c qacrHnen or,11;aqH 9.(1-J) + + 

4. Kopp~nHUHH HOpMaJibHHX KOMnOH8HT nonHpH3aUHH 7. (I-J) + + 

5. IlOJIHpH3aUHH npH pacceHHHH 6·.(I-J) + + 

6. 'BpatJt8HH) B8KTopa nonHpH3aUHH (pacceHHHaH 
II. (I-J) qacrr1na . + ·+ 

7. To xe .ItJIH qacrr1n1,1 or,11;aqH 12.(I-J) + + 
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3TOT Hadop onUTOB Il03BOJIRCT rronyqHTb 21 He3aBHCHMOe ypaBHeHHe ~nR 19 HeH3BeCTHUX H, 

cne~oBaTenbHO, MOXeT OKa3aTbCH oqeHb none3HHU npH nonHTRaX O~H03Haqaoro BOCCTaHOBJleHR/l 

a1mJrnTY.zi ( pp ) H ( 11.-p )- pa.cceirnH11. Heonpe~eneaaocn B nonyqe1rnux pesynhTaTax MOE:eT dun 
. . . 

yMeH_hmeHa TaKJB:e cpaBHe1rneM pemeHHn, COOTBeTCTBYIOlllHX pa3HHM yrnaM paccellHl-lf! 1-1 :rneprHHM. 

Cne~yeT oT1.rnTHTh, qTo no Mepe 11aKonne1rna HHq>OpManRH od atmnny~e pacceamrn, B 11e1t0Topux 

cnyqaHx MOEeT OTnaC~b HeodxoiHMOCTb B npoaeieHHl-1 Tex H]IH HHHX onHTOB H3 npe,ItnoxeHl!HX nadopoB 

nHdo BO aceM HHTepaane yrnoB, nudo inn OT,ItenhHUX yrnoB, r,ie aMn}llnyia RMeeT donee npocTon 

BH)t. 
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