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UGIIJMI XAFAl{TEf'l1CTIAl{A PAEUTbl 

AKTY3JlbHOCTb rmocJJISMl:l MHOlKSCTBeHHoro oCip330B3HIUl 'l8CTUU, 

rrp~l!:,Ite Beere, oOyCJIOBJl81I8 TeM OClCTOf!TeJibCTBOM, 'ITO 89 ITOHllMa

Hlie B0CbM8 CYl!l8CTB8HHO .IlJ!fl Bbl.flBJieHlrn 38.KOHOMepHOCTett 1rnap1co

BblX B33llMO,Il6ltCTBlltl Ha ClOJibllllIX paccTOf!HIIf!X. Cor Jl8CHO COBpeMeH-

. IillM rrpe.ncT3BJ16HlI.flM, M9X8Hll3M MHOlK9CTBeHHoro oOpasoBamrn '!3C

TUU TeCHO CBfl33H C y.neplKaHneM 1rnapKOB, 'ITO rro.npasyMeBaeT cy

lllS,CTBOBaHne yHUBepcaJibHoro c1•pylluoro rrpouecca. XoT.fl pememre 

rrpOOJieMu y .nepl!:amrn eme .naJieKo oT csoero saBeprnemrn, cHrn co3-

.nau USJIU.'1 pH){ KBapK-rrapTO!IHl:lX MO,Il9Jiett, ycrrelIIHO OTIUCb1B3!0lUHX 

MHOrue 33KOHOM9pHOCTll CUJ!bH!1X B38UMo.nettcTBUtt. l1pnMe 1iaTeJibHOl1: 

•rnpTott STHX MO.UeJielt .flBJI.fleTCfl B03MOJY.HOCTI, ormcamrn KaK SJJeK

TpOC.'lSIJUX, T3K H CUJibHl:IX B3aIIMOJJ;8.'1CTBll.l1 na OCHOBe e.111m11x l))YH

Kun.ll pacrrpe.neJiemrn KB3pKOB B a.npoHax. 3TO OCiCTOflT8JlbCTBO lllll

pOKO UCIIOJlb3Y8TCfl .llJI.fl ll3BJl9'IeHUfl U3 ,Il3HHHX ITO MHOlKSCTBP,HHOMY 

polK,neHllJO pacrrpe.neJieHUll KBapKoB B Me30Hax, rnnepouax lI .fl.n;pax 

(B KYMYJil'!TlIBHOtt OCiJiaCTll)' KOTOpue TPY.IlHO IIOJIY'lllTb .npyrnM crro

COClOM. IAHT8prrpeT8Ullfl 9KCII8pl!MeHT3JlbH!1X .ll8HHUX C TO'Unt 3pemrn 

STIIX rrpe.nCT8BJl8HU.'1 l!M88T BaJKIIOe 3H3'.J8HlI9, C o.nuon CTOpOH!:l, 

.llJlfl npoBepKH rrpe.nrroJioll:emtlt, JJ8lK3IIUIX B me OCHOBe, U C .npyrott -

.fiJlfl yrJiyClJI8Iillfl H8IIIUX 3Haimtt O rrpupo.ne CHJlbHl:1X B33HMO,lleficTBmt. 

Yl!:e rrpocTettlllne 1rnapK-rrapTOHHl:le MOJJ;8JIU, OCHCB3HHU9 !Ia 

SU (6 )-CIIllliOBOtl KOMCll!H3TOpllK8, B COOTB9TCTBUU C 8KcrrepnMeHTOM 

rrpe.ncK333JIU OClUJibH08 oClpa3oBamre pe30H8HCOB B MHOlKeCTBeHHblX 

rrpoueccax. CJJ8.llY9T rro.n•rnpKHYTb, 'ITO pe30H8HCU ){8JOT doJiee I1pff

MYJO lI CloJiee CloraTYIO nmf)opM8UllJO O MexamrnMe- B3aIIMO.nettcTBHfl, 

- 'l6M mtOHl:I, K30Hl:l lIJilI HYKJIOHl:I. B lI3CTHOCTU, yr JIOBH~ pacnpe.ne

.'18Hllfl 'I8CTllU OT pacna.na pe30H3HCOB C HeHYJIEtBl:IM CIIllliOM .nam 

IlH(f)opM3UlIIO O CIIllliOBon 38BIICUMOCTH nsy'IaeMoro npouecca. B OII

pe.neJieHIIotl: CT8Il8HH STO 8KBUB3JI9HTHO l1CIIOJ!b30B3HUIO II0.'1.Hpl!30-

B31lliOI'O IIY'!Ka, llJIU MIIIIl8HH, UJIU JKe lI3MepeHUJO rrom1p1rnaunu BTO

pH'IHHX HYKJIOHOB. L1ccJ1e.noBaH1Ie cmmoBUX SiMJeKTOB CT3JIO ocoCieH

HO 3KTYaJibHUM B CBeTe OClHapyJKeHUSI . 3Ha'InTeJ!bHOtt IIOJI.flpU33Ulll! 

rnrrepoHOB B 8.llpOHH!lX B33UMO,lle!tcTBIIflX rrpn Bl,iCOKlIX SHepnrnx. 

L13yqe1me OT.Il8JlbHHX K8H3JJOB peaKUll!t rrpn nepBH'IHHX UMITY Jib

e ax BHllle IO rsB;c CT3HOBUTCff B9CbM8 3aTpy,mmTeJibHHM U3-3a 



B03paCT8FllUetl MHOJl:8CTB8HHOCTlf oCipa3ylOUUIXCff '!8CTl1U, B T01.1 'IIIC

Jie HellTpaJII,HhlX. B CB.HSU C ST:1-!M CillJI paspaOoTaH TSK lf83HBaeM1-1lt 

lillliJil03HBHl1U rro.nxo.n, rrpn KOTOpOM 1rnyttaJOTCfl xapaKTepncTmm O)l

HO!l lfJll1 HeCKOJ!hKlIX Bl1.ll8Jl8HH1-IX '!8CTllU, rrpll'IeM OCT8JibH1-18 1rnc·m
l..ll1 He .. ITplIHlIM8JOTC.H BO BHUMmme • O.ll,Ho•rncTilttHhle l1HKJIJ03l1BHUe 

crreKTphl .nmoT ,noBOJlbHO orpaHUtteHHyJO, XOTH U B8CbM8 ITOJI83HYJO 

HH(p()pMaUHIO O )UiH8MlfK8 MHOlK8CTB8Hl!OrO oopasosamrn '!8CTl-!U. Jl,JJH 

CioJiee .neTaJibHoro Hsy'1emrn STlfX rrpoueccoB wnpoKo rrpuMerrneTcn 

auaJUI3 KOJ!Jl9KTUBHlilX rrepeMSHHhIX I{ KOpp·eJIHUlI1t '!8CTIIU. Ball(Hl-lM 

rrpl!MepoM HOCJ!8,nHHX HBJ!HIOTCH KOppeJJ.HlliIH 'IaCTllU C 0Jllt3KlfMII CICO

pocT.HMlI, H03BOJ!HIOIIU!8 OUSHHTh rrpocTpaHCTB91lliO-BpeMe!IH1-18 pa3Me

phl 06JI8CTlI reHepaunu. rromepKHeM, 'tTO ,.UJ!.H BHHBJiemrn !leTpl!Bll

aJibHl-lX sqilJeKTOB OOJibWCJe 3Hatteune l!M89T cpaBH9Hl!8 J{8HHUX C 

rrpe.nc1ta38HUflM.II MO,U8JJ8!1, Y'UITh1B8IOUUIX U3B8CTHlle OC008HHOCTU 

rrpoueccoB MHOJKeCTBeHuon reHepamm n .noBe,neHHUX .no cTa,mrn 

p03hll'pHW8 UCKYCCTB8HHl1X COCiUTU11:. 

Oco0H1t llHTepec K aHTl!rrpOTOH-rrpOTOHiillM B38IIMO,ne!1CTBII.HM 

CB.H38H C YHIIK8JlhH0!1 B03MOlf'JIOCThlO nsyqemm 8HHliflIJlf!lliIOHHHX 

rrpoueccoB, B KOTopux oap11on u.aHTHOapuoH rrpeBpama10Tc.H B Meso

Hl-1. t1x xapaKT8pH0!1 ocoOeHHOCThlO .HBJ!f!8TCH CiOJibW8H MHOlK8CTB8H

HOCTb o0pa3YIOIIIHXCH 'taCT.IIU (ITO cpaBHeHUIO C ,npyrnMn a,npOHHllMH 

B38l!MO,Ue!tcTBll.HMU, B ICOTOphlX OKOJIO ITOJ!OBHH!l 3Hepr1rn B l'UM YHO·

CUTCfl Jin.nnpYIOIIllIMII '!8CTltU8Mlf), 'tTO .naeT B03MOlKHOCTh .UJifl nsyqe

Hll.H MHOlK8CTB8HHhIX npoueccoB ,naJKe rrpu cpaBHHT8JlbHO lll13Kl!X 

SHeprusix. Harrp11Mep, MHOlK8CTB8HHOCTb 'taCTllU B pp-aHHHrltJI.HUltU 

rrpu 20 rsB/c coBrra.naeT C MHOlK8CTBeHHOCTblO B pp-B38l!Mo.nettcT

BllflX rrpu ~100 rsB/c. B TO BpeM.H, KaK M930H-HYKJIOHHlle H HYK

JIOH-HYKJ!OHHl19 B38l1MO,U9!1CTBlI.H ll3Y1IeHH B wnpoKon OCi.J,13CTlf :mep

run, IC na~rnJiy Ha111ero 3KcrrepnMeHTa HS 0!1JIO ,naHHblX O MHOJK8CT

B8HHOM oopa30B8HIIU 'IaCTllU BO B3811Mo.nencTBlI.HX aHTl!rrpOTOHOB C 

rrpOTOHaMn rrpu UMITYJibCe IJOJihW9 IO rsB/c. IlOSTOMY OKOJIO 15 JieT 

TOMY uasa.n B KpyITHe!1wl-lX YCKOpUT9JlbH1-IX JiaOOpaTopnsix Ml!pa Ha'la

JIIICb 3Kcrrepl!M9HTl1 C rry1maMn aHTHrrpOTOHOB BllCOKUX 3Hf~prnn: 

rry•mu c HMI1YJ!bC8Mll 22, 4 n 32 rsB/c IJUJ!lt IIOJ!Y'teHU B L1•»B3 

(IlpOTBllHO) lf C llMITY.i'lbCOM IOO· rsB/c BO FNAL (BaTaBllfl). B !Ca

'IeCTBe MHoro'taCT.II'-tHl-lX .neTSKTOpOB ltCITOJib30B8Jll!Cb Kpymme w.u.n

KOBO,nopo.nHHe ITY3UpbKOBH9 1rnMepH. B L1<liB3 3TO CiUJ!lt KaMepH "JIIOl{-



Mirna" n "MnpaOeJJb" • 

UeJJb paOOT!l COCTOflJJa B ITOJJY'!emm 91<C!1epllM9HT3JlbHHX mm

HUX 110 MHOlKeCTBeHHott renepmm.n '!aCTHU H pe3oHaHCOB B pp-B3all

Mo.ne11CTBlUIX B ceprryXOBCIWil OCiJiaCTH SHepr:att, COl10CT3BJI8Ime illC 

C ,uammr.rn .npyrux SKCIIepnMeHTOB ll C TeopeTH'IeCKl!MU rrpe.ncKasa-

,,, HllflM.ll. 8 TOM 'IHCJie CTaBHJU!Cb CJl8.UYIOUl.ll8 sa.na•m: 

l) ITOJIY'IeHUe oueHOK xapaKTepncTHI< aHHHrHJJflUHOHHI.-IX rrpoueccOB 

rryTeM cpaBHeimfl pp- H pp-B38llMO,nettcTBH'1; 

2) H3Y'IeHUe KOppeJiflltntt 'laCTHU C CiJilI3KllMH CKOpOCTflMU II H3M8-

peime pa2MepoB oOJiaCTH reHepaunn: 

3) HCCJie,nosaHne CIIHHOB!lX 8<txl)eKTOB B rrpoueccax oopn30B3HUfl 

'-IaCTUU ll pe30H8HCOB. 

YKa3aHHUe sa.na1rn rroTpeCioBaJ!ll perneimfl pR,na MeTo.nnriecKnx 

rrpOCIJieM. B TOM 'lUCJie: 

- paspaCiOTKH rrpoue,nypll orrpe,neJieHUfl OIIT.ll'IeCKllX KOHCT3HT Im

Me pH "JIIO.nMllJia" ; 

- orrpe.neJieimfl TO'IHOCTHI:lX xapaI<TepncTHK U3MepR8MHX TpeI<OB U 

ouemm BJ!llflHUfl CHCTeMaTJIIIeCKHX UCI(alKeHntt; 

- y'!eTa HeJIHHerumx ncKalKeHHil IIJieHKn; 

- C03.UaHUfl M6TO.UOB ll rrporpaMM aHaJlll38 .naHHI:lX; 

- pas.neJierurn crreKTpoB Hen.neHTnctinunposammx ,rncTnu. 

0CHOBH0'1 SKCIIepUMSHT8JlbHhltl MaTepnaJI, UCIIOJ!b3YSMH'1 B .nuc

cepTaunn, co.neplKHT 62830 coCillTHil Heyrrpyrnx pp-ssanMo.nettcTBUH, 

IIOJiyqemmx Ha 2-M lKH.nKOBo.nopo.naon IIY3HpbI<OB0'1 KaMepe O!Afl1'1 
"JIJO,nMUJia"' o0JJY1IeHHOtt cerrapnpoBaHH!:lM ny'!KOM aHTlliTpOTOHOB Ha 

ycKopuTeJie L1<I>B3 (IIpOTBUHO) • )IJISI U3Y'I9Hllfl yrJJOBllX pacrrpe,neJJe

mlit B pacrra,nax p0- ll W-M830HOB UCIIOJlb30B8JIHCb T8KlKe 35549 co

OllTlltt peaKunn pp ➔ 2~+2~- + H9t1TpaJibHhl9 rrpn 5,7 rsB/c, 86102 

COCillTHil Heyrrpyrnx pp-B38HMO.nettCTBH'1 rrpn 12 rsB/c u 206617 

coOEITHil neyrrpyrux pp-coy,napemnt rrpn 24 rsB/c, rroJ1y•1eHH11x Ha 

80-CM JI 2-M lKll.nKOBO,ll,OpO,nHI:lX IIY3llpbKOB!:lX KaMepax CERN. I1pOBO

,nuJICfl T8KlK9 8H8Jlll3 orryOJIHKOB8HH!1X .namrux ,npyrnx SKCIIepUM9H

TOB, B '!8CTHOCTU, rrpn paCCMOTpemm BOITpOCOB O cmrne-'!eTHOCTll 

x0 (958)-Me3oHa n rroporosoro i:xv-cocTOHHUH. 

Hay'!H8fl HOBH3H8 paCiOTU . 38I<JIIO'I89TCfl B IIOJIY'lSHIDI HOBhlX 

SKcrrepnMeHT8JlbHllX .nammx ITO IlllliJII03UBH!:lM xapaKTepncTnI<aM '!aC

THU u pesommcoa B pp-ssanMo.nettcTsnsi:x B He.nocTnrHyTott pam?e 

J 



00JI8CTU :meprnlt. CrreKTp11 IlpOTOHOB ll IlllOHOB 0!1JIU ITOJiy'leHH BO 

Bcett .uocTyrmott Kl-IH8M8TU'i8CKOtl: oOJiaCTH OJiaro.uapfl rrpJIM8H8!H1!0 

opl!rI'IH8JihHOro MeTo.n;a CT8TlICTll'l8Cltotl: cerrapamm. l1p0B8.U8HO cuc

T8M8Tll'IeCKOe cpaBHSHUe .uammx C rrpe.ucKa38HliflMH CX8Ml1 ,uyaJibHOlt 

TOITOJIOrll'.rnCKOtl: ym-1Tap1mauun (JlTY) , BKJIIO'!afl 8H8JHf3 rroporom1x 

SrtqieKTOB. 

Brrepsue H80JIIO.U8JJ8Cb n OHJia n3y'leHa 38BIICUMOCTb llHT8p¢e

peHUUOHH!lX KoppeJI.ffUUtl: TOJKnec·rBeHHHX ffi!OHOB OT llX CKopocTll, 

oOyCJIOBJI8HHaf!, B qacTHOCTU, H8Ilpf!M!1M xapaKTepoM oCipasoBaHnf! 

IIBOHOB. 

BrrepB!le ITOJJY'l8HO 8H8JIUTll'l8CKOe BUpaJKeHne ,uJI.f! KoppeJimn,~

OHHO.tt WYHKUUH .UBYX rrpon3B0JlbHHX 1IaCTllU C CiJIU3KHMU CKOpOCT.flMII, 

y 1rnTUBa10mee B38UMO.n;ell:CTB1ie B KOH8'IHOM COCTO.flHHH. 

Orrpe,ueJieHa CrrnH-1!8THOCTh rroporosoro ,XU-COCTOf!HHfl n ycTa

HOBJieH .un~paKmtmIHHfi xapaKTep ero oopasosamrn B c1rnapH11x 

pe aKmmx. 

Orrpe,neJieHl1 MaTpll'IHble SJI8M8HTl1 ·pacrra.uos x0 ( ':)58 l-M830H8 

,ltJ!f! I'HIIOT83 o- n 2-, cymecTB8HHO HCIIOJ!b30BaHHl1e rrpn YCT8HOB

JI8Hmt ero rrces.noc1rnJIHpHocTn. 

OCiHapyJKeH a(pt)eKT BHCTp08HHOCTH cmrna p0 -Me30Ha B pp-B38-

HMO.U8tlCTBU.f!X, H80JKH,lt8HH!1tl C T01!Kli spemrn Tpa.ununoHHh!X 1rpe.n

CT8BJI8Hlitl. Ilpe.UJI0'1\8H8 HHTeprrp8T8Ulif! SToro S(pt)e!CTa, a T8KJK8 

.npyrux rro.nHpnsammmrnx f!BJieHH.tt, B paMKax KBapK-rrapToHHott MO

.ll8JIU, y 1mT!lB8IOm8tl CrrnH-opOnTaJibH08 B38llMO,U8tlCTBl-18 !CBapKOB C 

IIOJI8M Y.U8plK8Hllf!. 

Hay'!HO-rrpaKTU'I8CK8.f! 3H8'lllMOCTb pe3JJibT8TOB, ITOJJY'I8HHblX B 

.unccepTaUUOHHOtl paCioTe, COCTOHT B CJJ8.UYIOmeM. C03,lt8HHbl8 rrpoue

,uyp1:,1 oCipaclOTKll U 8H8Jlll38 ,naHHHX ( B TOM 1lllCJJ8, rrporpaMMa ,UJ!f! 

B!11llICJI8Hllf! KoppeJI.f!{UIOHHOlt (pyHKUUll 1IaCTllU C CiJill3KllMl-1 CKOpOCT.f!

Mll) MoryT CHTb HCITOJ!h30B8Hll U UCIIOJ!h3YIOTC.fl B .upyrnx SKCIT8pll

M8HT8X. Be.ff CQBOKYIIlIOCTb IIOJJY'!8HH!1X pesy JlbT8TOB MOJIC8T crrocoCi

CTBOBaTb CioJiee rJJyCioKOMY IIOHllM8HlllO rrpllpO,ubl a.upoHHh!X B38UMO

.uettcTBn.tt ll llCITOJJb30B8TbCf! rrpn IIJI8Hnp0B8Hlln HOBUX SKcrrep1IMeH

TOB. B 'l8CTHOCTU, oCiH8PYlK8HHbltl S(t¢.leKT BUCTpoeHHOC'l'U cmrna p0 -

M830H8 CTllMYJinpoBaJI HOBble 8KCrrepHM8HT8JlbHI18 H TeopeTU'IeCKne 

HCCJJ8.UOB8ffilfl CIDlliOBUX 8({¢.)eKTOB. 

Arrpo6awrn p800T!1 H IIYCiJIUKauun. P83YJibT8TH, BOlll8lI!IIU8 B 
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,Imccepra111110, .llOKJia)lllBaJUICb aBTOpoM Ha COBell!amrnx M8ll'JU7Hapo.u

Horo COTPY.UHWI8CTBa ITO HCC.'18.lIOBam1m,1 na ycTaHOBKe "JIIO.lIMUJia", 

Ha C8Milliapax Jiaooparopirn BllCOKHX SHeprnn ULffiM, Ha COB9ll!amrnx 

KaMepHoro KOMHTeTa lI Y'IeHoro COBeTa OLffil.1, Ha III ll IV Me_lK,Ily

Hapo.zumx Cl!MIIO31IYMax ITO qmsUICe BllCOKUX SHeprnn 11 SJI6M8HTapm1x 

'IaCTllU (C:.rnaR. 1974 r. u BapmaBa,. !975 r.), Ha III u IV EBpO

ITe.ltCKllX aHTUIIpOTOHHllX CI1MITO3llYMax ( CTOKl'OJJbM, 1976 r. ll Gapp

Crpacoypr, 1978 r. J, Ha ApI(Tll'IeCKO!t UlKOJie ITO q)n3UKe (AKaCJIOM

ITOJIO, 19.92 r. ) ll Ha VII MeY.JIYHapOJIHOM CllMIJO3llYM8 ITO Cill!HOBHM 

flBJI8HllflM B qJll3UICe BllCOKIIX SHeprnn (llpoTBHHO, 1986). OHU rrpen

CTaBJIRJIHCb TaKJKe Ha M6lK.lIYH3pOJllill8 KOHif,'epemurn B JIUOJIJ!Ue-llpare 

(1974 r.), TOUJ!llCll (1976 r.), By,naITelUTe (19?7 r.), TOKI!O 

(1978 r.), BpeccaHoHe (1980 r.), Ms.1U1cOHe (1980 r.), JIHccaoo

He (I98I r:> ll rrapnY.e (1982 r.). 

OCHOBHH6 pesyJibTaTII ll3JlO)!{8Hll B 54 ITYOJIHKaUHRX. 

OO'beM JillCCeprauuu. .UnccepT8UllR COCTOUT H3 BB8,ll8Hl!R, 

'!eTIIpex rJiaB U saKJIRJ'IeHUR. OHa co.neplKl!T 250 CTpaHUu MaUIIIHO'"'. 

IIHCHoro TeKcTa, B TOM ·,u,xcJie 63 pucyHKa, 41 T30JIUUY n ClmiJIIIO

rpaq,uqecKnfi CITHCOK JlllTeparypll ll3_365 HaUMeHOBaHU.lt. 

COJIEf'lKAH11E PABOTbl 

Bo BBe.nemm: oOOCHOBIIBaeTCR aKTyaJJbHOCTb ll3Yttemrn npouec

COB MHOJKeCTBSHHOro pOlK.l!eHUR 'I8CTHU B CBeTe CJJOlKHBIIIe.ltcR SKCITe

pHMeHT3JJbHO.lt H TeopeTH'IeCKOfi CllTYaUHU. ITO.zt'IepKHB38TCR OCOOHtt 

ll:HTepec K aHTIBIIJOTOH-IIpOTOHHllM B38HMOJiettcTBURM ll cq)opMYJillpO

BaHll OCHOBHaR ueJib HCCJJ8,lIOB8HllR 11 ITOJJOY.emrn, Bl,1H8C6HHlle Ha 

38llll!Ty. 

8 rrepBon rJJaBe H3JJaraRJTCR MeTO.lU1'!6CKII8 ocoOeHHOCTH pp
SRCITepUMeHTa rrpH 22 ,4 rsB/c. ITpHBeJieHII OCHOBHlle xapaKTeplIC'rII

Rll 2-M lKl1JIKOBOJIOpOJIHOtt IIY3llpbKOBO.lt KaMepll "JIRJ,llMliJJa", CHCT8MH 

(lJoTorpartiupoBaHHR, MarHHTHoro ITOJJR, KaHaJia Jfi 9 ycKopnTeJJR L1'l>B3 
n ceITapupoaaHHoro ITY'!Ka aHTIBIIJOTOHOB. Orrucam,,: rrpoue.nypH oopa

OoTKH l})HJibMOBon l!H\f)opMaUHH, orrpeneJJeHUR OfITUtieCKHX ICOHCTaHT 

YCTaHOBKH "JlRJ,llMliJJa" H Y'!eTa HeJJHHenHllx HCI(alKeHHn: Ha ITJieHKe. 

flpuseneuu TO'IHOCTHlle xap,lKTepHCTltKII ycraHOBIClI. L1sJiarnmcR 
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rrpoue.nypu orrpe.neJieH.1-tH TOIIOJIOrll'IeCKllX ce•iennlt pp-B3aHMOJleUCT-

BI!lt rrp1-t 22,4 r:,B/c, pa3)l8Jl8H.l-tfl CII8RTpOB ITpOTOHOB II 'lt"t-M830HOB 

.1-t orrpe.neJiemrn rro.mrnx .1-t .D:.1-t¢liepem.maJibHl:lX ce•rnnrut o6pasosamrn 

pe30H8HCOB. npnse.neirn OCHOBHH8 xapaRTep.1-tcTmm IIOJIY'I8HHl1X 

.namrux. 

L1HT8HC.l-tBHOCTb IIY'IRa COCT8Bl!Jia 4-5 p/!ll!KJI npl1 MIOOHHOlt 

rrp11Mecu ,,,2% u rrpHMecu 'lt"-1r -Mesonoa, He rrpea11IIJa10men I ,5%. B '/ 
3RCII03I!LUUlX RaMepl:l "JIIO,Il,MUJia" 61:lJIO HaC5paHO 381 TUC. CTepeo

tf)oTorpaqiua, ROTOpl:le oClpaC58Tl:lBaJl.l-tCb B 7 JiaClopaTopmlX COTpy.mm

'I9CTB8 AJIM8-ATa-1lYClHa-l{oIIJmie-Moc1rna-npara-TCl.1-tJll!Cl!-XeJibCHHKU. 

COCll:lTIIH pp-B38l!MO.II,9ltCTBHn l!3MepHJl.l-tCb Ha IIOJIY8BTOM8TU'IeCKllX 

Ml!KpOCROIIax U Ha 8BTOMaTe HPD Ollilvl. OClC'IeT ll3Mepemia npoBO

.D:.1-tJICH ITO rrporpaMMaM reoMeTpll'IeCROlt peROHCTPYR!lllll MD-'l'RFSH II 

Rl!HeMaTH'I8CROro aHaJil!3a GRIND. '-laCTl!Uhl C J1aClopaTopm,1M l!MITY Jib

COM M9HbIIJ9 I ,5 r:,B/c ll,Il,9HTllqlU!lllpOBaJl.l-tCb ITO ITJIOTHOCTII ltoHn3a

wrn. 
ilOCROJlbRY B RaMepe "JlIO,Il,MllJl8" HMeeTCfl rrpaRTl1'-I9CRU O.n:Ha 

peITepHaf! ITJIOCROCTb (perrepHUe M9TR.l-t H8H9C9Hl:l Ha !IOBepXHOCTflX 

RaMepHoro CT9RJI8, 3tpl)eRTl!BHaf! TOJIIUHHa ROTOporo COCTOBJ!fl8T ,,,10 
CM), Ml:l He CMOrJI.1-t BOCITOJ!b30B8TbCfl CTSH,II,apTHl:lMll rrporpaMM8MH 

orrpe.neJI9Hl!H OITTll'I8CKllX ROHCTaHT. C Y'l8TOM 3Toro OClCTOHTeJibCT

B8 H8Mll Cll:lJI8 C03,ll8H8 CloJiee YID!BepcaJibHaf! rrporpaMMa MUNG. C ee 

IIOMOIIJblO JlJ!fl R3lK,II,Olt 3RCII03.l-tlll!H YCT8HOBRII orrpe.n:eJIHJll!Cb 3H8'I8H.l-tfl 

44 OITTil'I9CRIIX ROHCT8HT. ilOBTOpHoe llX orrpe.neJieHne CITYCTfl HeRO

TOpoe Bp9MH Bb!HBUJIO B03Hl!RHOBeHUe HeJUrnenttolt .neqiopM8Uillf ITJI9H

KU B rrpouecce ee oClpaClOTKU. nocKOJ!bRY 3T8 .n:eqiopM8!lllfl BHOCUJia 

38M9THl:llt BKJia.n B RpUBil3HY TpeROB Cll:lCTpl:lX 'I8CTIIU, Cll:lJI8 pa3pa

ClOT8H8 CIT9LUiaJibH8fl rrpoue.n:ypa )lJ!fl ee Y'IeTa. vl3Y'I8HU8 TO'IHOCT

Hl:lX xapaRTep.1-tCTUR RaMepl:l "JllO,Il,MllJia" ITOR838JIO, 'ITO • OHU xapaR

TepHl:l .II,Jlfl rrpnOopa TaKoro KJiacca U II03B0Jlf!IOT I!pOBO.Ul!Tb qJII3H

'I9CKUlt 8H8Jl.l-t3 Ha ,ilOCT8TO'IHO Bl:lCOROM YPOBH9. HarrpHMep, OTHOCl!

T9JlbH8fl OIIJUClKa B HMITY Jib Ce BTOpll'IHl:lX 'IaCTUU paBHa 2, 5%. 
61:lJIU IIOJIY'IeHH OCHOBHl:le UHRJII03l!BHl18 xapaRTep.1-tCTllRU Heyrr

pyrux pp-B38HMOJl8ltCTBHn rrp.1-t 22, 4 raB/c: TOITOJIOrll'I8CKUe ce'Ie

HUfl, rroJIHl:le .1-t .lllttpllepenuuaJibHHe ceqemm oelpasoaamrn •rncTnu n 

JierRl!X pesonaHcoa, yrJioaue pacrrpe,neJieHUf! B pacITa,nax pesonaH

coB, 38Bl!Cl!MOCTb accomraTl!BHOlt R rrpOTOHY MHOlK9CTB8HHOCTU OT 
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H6,IlOCTarome:0: M8CCU, KOppeJirumomme ~YHKUIDI H pacnpe,neJieHIDI ITO 
KOM6KTlIBHUM ITepeMeHHllM, HanpHMep - ITO c(tep:wmocTII H YI'JI8M 
IIpHHUmIH8Jll,HOtt OCH. 

Ilpu ITo.ny-qemm xapaKTepHCTHK qacTmI orrpe.neJie:e:oro copTa 
BO3HliK86T TpY~OCTb, CBH3aHH8H C orpaHHl!eHHott B03MOlKHOCTbID HX 
M6HTH~awm. TaK, rrpH Hamett SHep:rmt ITO IIJIOTHOCTII HOHR38UIDI 
H,USHTil@II.tHPYJOTCH OKOJIO 60% sapsrncemmx IIlIOHOB H IIpOTOHOB H 
~b !% 8HTIIIIpOTOHOB. IlpH ITOCTIJOSIDilI O,IJ;H01!8CTWIHUX CIIBKTIJOB 

STY TPY.nHOCTb y,naJIOCb npeo,noJieTb C 
IIOMOmbID OpHrHH8JU,HOro HTeparmoHHoro 
M6TO,Il8, HCIIOJU,3YIOlllSro CB0:0:CTBO CP
CHMMBTPHH CII0KTIJOB B CUM. Ha pHC. I 

PHc. I. Pacnpe,neJiemm rro x = pjlp~ 
~ ~+-M630HOB H IIpOTOHOB B pp-B38H
MO,Il6:0:CTBIDIX IIpH 22.4 raB/c. IlYHKTHP
H8H rncTorpaMMa - MBHTIIttmmpoBamme. 
IIpOTOHH. 

rrpHBe.neHH cerrapHpoBamme pacnpe,neJiemm ~+-MesoHoB n rrpoToHoB 
IIO ~rul:M8HOBCK0:0: rrepeMeHH0:0: X. ~o, l!TO BOCCTaHOBJieHHHtt 
crreKTp !IpOTOHOB xopomo BOCIIpOH3BO,nHT CIIBKTP H,UeHTnrtimmpoBaH
HllX IIpOTOHOB B 00JI8CTII X < -0,8. 

Orrpe,neJieHRe ce-qeHRtt oopasoBaHWI H ,npyrnx xapaKTepncnnc 

so11r-----~--. 

s....,.,.....,.,,......,. ___ ___. 
Q3n5[7CJIUIJI. 

Mn•IG,.lc'I 

p630H8HCOB COIIpHE6HO C M6TO,nH't!6CKHMH 
TPY.nHOCTHMlI, oOycJIOBJI6HH1:lMH KOMOHHa
TOpHUM ~HOM, BJIHHHRe KOTOporo ycu
JIHBaeTCH c pOCTOM rrepBwm9tt SHeprHH 
(pnc. 2). ,I!ocToBepHoe omrcam1e ~Ha 
B 00JI8CTH pe30H8HCa l!M69T IT03TOMY 
B8::(EI06 3HaqeHRe. MI:l'. HCC.:I6,!l:OB8Jil! pas
JllI'mlle cnocoou rrocTpoeHIIB <tosa H 

PHc. 2. Pacnpe,neJieHRH ITO 3qqleKTID3HO:0: 
Macce ~+,c-nap, oopasoBamrux B pp
H pp-B3aHMo.ne:ttcTBUHX rrpn pas.'TII'mllX. 
nepEWillliX :llMITYJlbC8X (raB/C). 
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OCTBHOBHJUIC_b Ha l!CIT0.%3Cemum IlpCCTenmen rrnpaMeTpl138Ulll!, y•m

nrna!O!I(e!t 9RCIIOH8HUH8JlbHOe yC-llB8Hlie 1))ona C pOCTOM 31t't,lleKTl1BHOJt 

M8CC!l lI rroporoBoe l10.ll3BJl8Ime. C ITOMO!lll:IO l-1CRYCCTB8HHl:JX C001:J

TH1l, crenepnpoBaHHl:JX ITO UIIJlllH.llPH'I8CROMY q)asOBOMY OCi'beMY C 

Y'IeTOM 8tPJ.)eRTB Jlll.llUpOBamrn l! oopasoBamrn pesoHaHCOB, (IUJIO 

rrpoBepeHo, 'lTo TaRaf! rrapaMeTpnsaumI xoporno omrcHBaeT rrose.ne

HHe lp()Ha B .llOCT8TO'IHO ll!HpOROM vlHT8pBaJJe 9qxf)eKTl!BHHX Mace I! He 

IlplIBO.llllT K 38M8THHM Cl!CT8M8Tll'IeCK1Th1 Ollll!OR8M. B TMJJvIU8 I Ilpll

B8.ll8HH ce•IeHllfl oopasoB8Hlif! pe30H8HCOB, ITOJJY'IeHHHe IlplI rro.nroH

Ke cneRTpOB 9(1)tleKTHBHHX Mace p83Jll!IIHHX 2-'laCTU'UillX KOM01IH8-

uun. HelI,ll8HTlI!l')uUUpOBaHH11M 'I8CTlIU8M IlplICB3lIB8JJlICb M8CC11 ITIIOHB, 

TMJJlIUa I 

Fe30H8HC po w f K•:!: ¢ !) H ao 
a, MOH 7,8 7,0 I, 1 1,7 0,36 5, I 2,0 

±0,6 ±1 , 1 ±0,3 ±0,3 ±0, 17 ±0,4 :!:0,4 

i<aoHa lI rrpoToHa. Ce'!enue oopasoBaHllfl w-MesoHa 011JJ0 onpe,neJJeHo 

ITO OTpameHlIIO pacrra.na W - '1C+'1C-'lto B crreKTpe 3tPJ.)eKTlIBHHX Mace 

'lt+'IC-. JlliiPwpeHWiaJJbHH8 ce•rnmm o0pa30B8Hllfl peSOHBHCOB onpe.ne

JlflJIUCh IIO.llI'OHR01t crreKTPOB 3(fq)eKTllBH!1X Mace B OT,ll8JlhHl!X m1Tep

B8JJ8X .ll8HH01t KvlH8M8TlI'!eCKOtl rrepeMeHHo.n. AHaJJOI'll'IHHM 00p830M 

O&JIH IIOJIY'IeHH lI .npyr1te mrwtiepenunaJihlille xapaKTepucTnKn peso

HancoB, Tamie KaK yrJJosue pacrrpe.neJJemrn •rncTnU pacrra.na lI 

38BllClIMOCTh <p
1
> OT X. 

Bo BTOpon r JJ8Be ll3JiaraIOTCfl OCHOBHlle ITOJIOlK8f;Jifl MO,lleJJett 

MHOlK8CTBeHHoro OOpasoBaHl!SI 'IaCTJIU. ID!KJJI03lIBHH8 ll ITOJJYUHKJJI0-

3.IIBH!le xapaRTep.lICTHKll pp-asalIMO,llettcTBun npn 22, 4 rsB/c cpaB

HlIB8IOTCfl C .npyrl!M.II .naHHHMU lI C rrpe.ncRasaHHflMU pe.nme-1)JeHOM8HO

JJOI'U.II H RB8pK-II8pTOHHHX MO,lleJJett. 

IlplI 00CYJl'Jl8HlI.lI ,ll8HH!1X IIOCJl8,ll0B8T8JJhHO .Y'Hl'rli!B8IOTCfl orpa

HlI'IeHllfl, H8KJJ8,IUIB88Mhl8 cxeM~Otl ,.UTY, 001,emmmomen IIOlL'CO.ll KBap

KOBHX giparMeHTaunoHHHX MO,lleJiett C pe,lllKe-llJ8HOM8HOJ!Or!181t. CJJe.ny

eT l10.ll'I8pRHYTh, 'ITO UMIIYJJhCH!le pacnpe.neJJeHlI.fl ROHCTHTY8HTOB, 8 

T8KlKe rpparMeHT8UHOHHUe 1f.JYHKIDIH, B paMitaX 3TOil cxeMl:J. orrpene-
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.qJUQTCff rrnpece•rnHnffMH pe.nlf:eBCimx TpaeICTOpH!t. UcoOeHHO y,noOHHMU 

JlJ!ff cpaBHeHHfl C 9Kcnep1IMeHTOM flBJlflJOTCfl MO)J:8JIU, .noBe.neHHl:le .no 

. CTa,IUm reHepllpoB8Hllfl llCKYCCTBeHHHX COOUTlUL C o.zmon U3 T8.!Cl!X 

MO]l9Jle11: (FKMI'), paspaoormrno.n B EpaTHCJiaBe Ha OCHOBB lt)J:60JIO

rm1 KBap1c-napTOHHOtt peKOMOUHal.UfOHHOJl MO)J:eJIH, rrpoae.neHO .ne

TaJihHOe cpaBHeHHe H8WHX .naHHHX. 

EOJlhl!JOe BHllM8Hlle y.neJIRBTCfl 8HaJIH3Y Borrpoca O TOM, B Ra

K0'1 CTeneHH OTJIH'·UI9 pp- H pp-B38HMo.ne.ctcTBIUt OIJYCJIOBJieHO pp
aillillrliJilUJ,llen:. B1rncHeHHe 9Toro BOrrpoca IIMeeT He TOJ!h!W B8l!(}{Oe 

TeopeTH'l9CICOe' HO H rrpaRTH'.JeCICOe SHa'IeHHe. JLeJIO B TOM' 'ITO 

ITpH nepBH'IHHX HMIIYJ!hcax OOJlhWe ~IO l'9B/c rrpaKTil'IeCKU BCfl UH

•l)opMa[lHfl O pp-aHHHrHJiflUIU-I IlSBJieKaeTCfl pa3HOCTHUM MeTo.noM. Ha 
OCHOBaHHH 8H8JIH38 l!MeJOIUUXCfl .naHHHx noR838HO, 'ITO 9TOT MeTo.n 

rrpHMeHHM, no Kparuren Mepe, .no nepBH'lHHX llMIIYJlhCOB HeC!WJlhIW 

.necf!TKOB rsB/c. C ero IIOMOIIU,IO Of.lJlll nOJIY'.JeHf.l OCHOBHf.le xapaICTe

pHCTlllill 8HHllDHJlflUHOHHHX pp-B3aHMo.ne11:CTBHJl rrpn 22,4l'9B/c. 

IloKasaHO, 'ITO 9Kcrrep11MeHT8JlbHUe .naHHUe ci:m.neTeJlbCTBYJOT B 

IIOJ!h3Y CTpyftHoro MeXaHHSMa oOpasoBamrn •rncTHU, IIplI'leM KOJIU

'IeCTBO ll CB01tCTBa CTpytt corJiacyJOTCSI co cxeMon: JLTY. B •rncT

; ,. HOCTU, naOJIJO.naeMoe YlKeCTO'IeHHe crreKTpOB 'IaCTHU B pp-aUHHrHJifl

UHH 00'I,flCHfl9TCSI BKJI8.z:tOM rrpoueccoB C 8HHHrllJlflUl1911: HYICJIOHHHX 

KOHCTllTYeHTOB (B 'I8CTHOCTH - UBeTOBOro YSJia). 

B paMKax H8HBHOtt CX9Mhl JLTY (He Y'UlTHBaunett OTHOCHTeJlhHOe 

.• .llBHJKeHHe ICOHCTHTyeHTOB) .IlJlfl N-crpynaoro rrpouecca OlKU.z:taeTCfl 

1 • Jiorapmp.mqecKafl 38BllCHMOCTb MHOlK8CTB9HHOCTll OT 9Heprnn, C Ha-

KJIOHOM, rrporropl.UfOHaJibHUM N, ll OTHOCHTeJibH8fl .nncrrepmrn pacrrpe

,lleJ19HHSI rro MHOlK8CTB8HHOCTH, oOpaTHO rrporropUHOH8JlhH8fl 'JIN. o.n

HaICo, 9HepreTITTecICafl 38BllCHMOCTb cpe.IIHett MHOJKeCTBeHHOCTll cy

mecTBeHHO OTJIH'l88TCfl OT Jiorapnttf,11PleCIC08. '-!TO ICacaeTCfl .Il8HHHX 

no OTHOCHTeJibHOtt ,llHCIIepcnn, TO OHH ICa'!eCTBeHHo corJiacyJOTCSI C 

rrpe,llCIC838HHflMH H8llBHOtt cxeMH nTY B CJIY'Iae 3- (pp-aHHHrHJifl

Ullfl), 2- (pp) n r- (K-p-K+p) CTpyttHUx rrpouecCOB, HO B STY 

cxeMy He arrncuBaJOTCfl .namrue rro I-crpyftliott e + e--aHHHrnJIHI.Um. 

IloICasaHO, 'ITO 9TH IlpOTHBOpe•rnsr YCTp8HflJOTCfl, ecJIH Y'l9CTb nopo

roaue 9<tq)eKTH, oOycJIOBJieHHue .z:tBlliKeHHeM ICOHCTllTYeHTOB, n pas

MHOlKeHHe cTpya. 

IIo.npoOHO oOcylfJJ;8JOTCfl O.z:tHO'I8CTIPIHU9 , Kopp8Jifll.UfOHHHe U 
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KOJIJI6KTHBEll6 xapaKT6pllCTm<li pp-B3anMOll6ttCTB:mt IIpll 22,4 raB/c. 
Hae5JIIO,ll;86MO6 p8B6HCTBO ceqemrtt oe5p83OB8Hllii p0- ll W-M63OHOB 
corJiacyeTCH C OC5HlllmM IIp6,lIIIOJIOl!WHll6M O H6KOrepeHTHOCTll KB8p
KOBUX p6KOMC5llH8UllOHEllX 8MI!JlllTYll- 8 TO lK6 Bp6MH, IIOJiyqeHHoe 
OTHome1me BEZXO,ll;OB a++_ ll aO-nsoe5ap (R = 2,5 ± 0,5) I!pOTllBOpe
qnT TaKOMY I!p6,lIIIOJIOlK6HllIO - SU(6)-CIIllHOBaH KOMC5llH8TOplIKa Tp6-
C5yeT R = 3 /IJ:. 3TO OC5CTOHT6Jll>CTBO YK83UB8€T Ha rrpeoe5JI8llamtmt 
BKJia,D; OC5M6HEllX (KorepeHTHHX) M6XaHH3MOB B rrpouecc ~arM6HT8-
mm p -+ A ( OC5M8H ll3OCIIllHOM 1 ,ll;86T R = 3) • CJI6,Zl;Y6T 38M8TllTI,, 
'ITO C81:!6HH6 oC5p83OB8HllH p0

- ll W-M63OHOB B .lKMI' B,ZJ;Boe sa:smue
HO. Xopomee corJiacne C 3KCII6pllM6HTOM ll86T MOll8Jll> CJIWIHIDI 
KBapKOB, B KOTOpoa Y1:lllTHB86TCH HapymeHHe SU(6)-CllMM6Tpllll M8C
COBHM ~TOpoM Tl11II8 npeJIJia-HHa. 

Ha pnc. 3 IIpHB6,ll;8Ell p8CIIp6ll6JI6HllH 'lt+-M630HOB IIO IIpo,ZJ;OJII,
HOtt C5HCTpoT6. BH,Zl;HO YM6lll,fil6Hll6 8CllMM6Tpllll STllX pacnpe,ZJ;eJiemrtt 
C p0CTOM MHOlK6CTB6HHOCTll, CBH38HHO6 C YM6HI,fil6mI8M BKJI8ll8 
"rrepmt,epnqecKHX" npoueccoB n c YBBJIITT:eHHeM llOJill ammI'IIJIBllIDI. 

PKMI' KaqecTB6HHO OimCUB86T 5Tll pacnpe,Z1;6JI6HllH, B TOM 1:lllCJI6 H 

.. 
f .. ::-.... ,.,, 

_.,.. .;t 
,., ·. , '/ . . 

I 
. .,. ....... 

.. ,. . ' 
--·-1 (\' 

,,•'•l I 

I I 

:/ 

Pnc. 3. EllCTpOTHUe pacrrpe,Z1;6JI6HllH 'lt+ -

M83OHOB. KpHBH6 - pac1:t6T IIO PKMI'. 
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8Cm.1M8TpmJ, J1Jl5l MHOE8CTB8HHOCTea nt > 2. Ha6JID.ZtaeMoe OT.mNHe 
.zt,JIH 2-.nyqemix co6HTH! qacnttmo CBH38HO C 60.JibllmM BRJI8,llOM npo
uecca ~aKUHOHHO! .ztHCCOUH8ImH, KOTOpmt B MO,ll8JIH H8 yqitTHBa-

s t 

8TCJI. PKMI' 0~8KO H8 BOCnp0H3BO.ztHT 
cyxemre cneKTpOB no 6HCTpOT8 C poc
TOM nt Iii Yl38JIHq8m!'.8 BX 8cm.lM8TPHJil C 
pocTOM p .I., OHa 3amDra8T ot,eplr'JHOCTl, 
C06HTH! (pHC. 4), H8,llOOU8BHB88T H8-
KJIOH IIpHHIJlUJHJ\JI:bHO! OCH Iii KJI8CT8pH-
38UBll qacTHU. 8TH 06CT0$1T8JibCTB8 
YlC83HB81lT HS H806XO,ltHMOCT1, yqeTa 
MHorocTPyfl:Hocm npouecca reHepaum, 
TP96yeMO:I CX8MO:I JJ:rY. 

PHc. 4. · Pacnpe,1teJiem!'.$1 ·· no ot,eplr'JHoc
TH. Kpmme - pacqeT no PKMI'. 

B·· Tp8Tli8! rJiaBe • npraBO~TCJI p83YJibTaTH· TeopemecKOrO Iii 

SKCll8pm48HT8JibROro HCCJI8lt0Bamtli icoppeJUlllBI qacTHU. C 6JIZ8IGJMH 
CKopocTmm. Bwl'.BJisieTcs cBssi» sTHiKoppemuldc npocTPSHCTBeH
HO-BpeMemmr.m·· xap8KT8pHCTHKaMH 06JI8CTH' reHepaumt qacTHU. K3-
JIOZ8H8 np0U8.ztYP8 Ollp8,ll8JI8HH8 paSM8p0B 06JI8CTH reHepamm IlHO
HOB B pp-BS8HMO,ll8!CTBmtX IIpH 22,4 rsB/c •. Ksyqae-rcs · 38BHCH
MOCT!» sTHX·paSM8p0B OT H8Dp8BJI8Bml BWI8T8 H·cxopocTH nap zmo
HOB. 8KCll8pmt8HT8JibHH8 pesyJibT8TH mrre:pnpeTHpYJ>TCH ·c DpHBJI8-
qeHJi18M .ztBDY)IGIXCfi HCT01llmKOB - p8SOH8HCOB. 

CBss1> KoppeJUlllBI ToqecTBemm:x_qacTHUcpasMepaMH o6Jiac
TH reHepaumt xopomo HSB8CTH8. B 8CTpOHOMim ~yxitx)Tomme KOp
peJISIUmt . HCllOJibSYJ)TCfi .ltJijl HSMepemm pasMepoB . 3B83,ll M8TO,llOM 
X8H6epH-BpaYH· ii TBHcca. B pa6oTax · KoIIHJioBa·· H iio.1tropeUKoro 
STOT M8TO,ll 6HJI DpHcnoco6JI8H ,I1Jl5l HSMepemm pasMepoe MSCinTaOa 
fi,ll8pmlX. B c.nyqae, KOr,lla . MOlKHO . upeH86peq1, B38HMO,ll8!CTBH8M 
M8lK,llY qacTHI.taMH, ST8·CB83b o6yCJIOBJI8H8 CHMM8TpH38UR8! (8HTH
CHMM8TpH38UR8:A:) 8MUJIHTY.llH npouecca no m.myJibCaM TOlK,ll8CTB8HHWC 
qacTHU. B pesyJibT8T8, KOpp0JlffllllOHH8li cflYHKURfi, HanpHMep, ~yx 
TOlK,ll8CTBemmx IIHOHOB M8KCHM8JibH8 npH HYJI8BO:A: p83HOCTH mt BM-
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nyJibCOB H cna.naeT C yseJJHqeHHeM 9TOR pa3HOCTH - IIIHpHHa IDITep

®P8HUHOHHOro InIKa xapaKTepusyeT npoCTp8HCTB9HHO-BpeMemrne 

pasMepu o0JI8CTH reHepamm; OTHOW9HH9 BBCOTl:J mma K B1:JCOTe 

IlJl8TO p8BHO 2. 
H3Mep9HH8SI Ha 9KcnepHMeHT9 Bl:JCOT8 mma KOppeJISlUHOHHOR 

llJYHKUHH TOlKJl8CTB9HHHX IlHOHOB OK838Jl8Cb M8HbW8 2, qTo O!lnO Y't

T8HO BB8.118HH9M .nononmtTeJibHOro napaM0Tpa i\., KOTOpl:18 HHOf.118 

H831:JB8!0T CTeneHb!O HeKor0peHTHOCTH. HaMH npoaaaJIH3Hp0B8Hl:J npH

qHffl:J 9Toro no.naBJI0HHSl H YCT8HOBJl9H8 CBSl3b napaM0Tpa -i\. co 

BKJta.noM qaCTHU OT CJOOIIKOM "Y3KHX" HJIH CJJmlIKOM "WHpOKHX" HC

ToqHHKoB. 

B CBR3H C 00HJibHl:JMOOpasosaHH9M pe30H8HCOB B MHOlK8CTB0H

Hl:JX npoueccax paccMOTp9Hl:1 ocOOeHHOCTH HHT8IJ®P0HUHOHHHX KOp

p0JISlUH8 pacna.nHl:JX IlHOHOB. IlpocTp8HCTB9HHO-BpeMeHHl:Je napaMeTp1:1· 

RH 't' B 9TOM CJiyqae onpe,neJISIIOTCSl npo00raMH p030H8HCOB. BllSlB

JIH9TCH RX cne•qecKaSI saBHCHMOCTb OT c1mpocTH v -napu · qac- · 

- THU. B qacTHOCTH, ecJJH HMfiYJlbC pacna,na 38KJII0'-18H B HeOOJlblllOM 

-- - HHT0pB8Jl0, TO napaMeTpll R H 't' YM0HbW8!0TCSl C yseJJHqeHHeM V, 

npMeM 1v't' ~ const <, - nopenu0sc!Gllt ~aKTop napu). 

:' -, IlpH - pacCMOTp8HHH -- Koppenmnnt B38HMo.neRCTBYlll!Ull -qacTHU 

HedClXO,nHMO Y1!9CT!, ~KT B38HMO.IJ;0ttCTBHSl B KOH9'C{HOM COCTOSlHHH 

(BKC)~ CymecTBeHHo, qTo, K8K H 3(f)I)eKT 0030 (®PMH)- CT8THCTH

KH, 9fPI)eKT BKC 38BHCHT OT p83M0poB. 00JI8CTH reaepamm 't8CTHU.' 

TaKoro po.na 38BHCHMOCTb H3Y'l!8Jl8Cb B SlBHOtt «IJopMe 91110 B -_ paHH0tt 

paCloTe BaJI,nmta i{ JIMe.nesa, IlOCBSlll19HHOR «lx>TOpolKJleHHPJ M8,l(Jl8HHl:JX' 

IlHOHOB H8 8TOMHl:JX Sl.npax. 'l!HcJieHHHR pactteT BJJHHHHSI BKC Ha KOp;.;.' 

peJISll.Unt aepeJISlTHBHCTCKHX npoTOHOB 01:JJI i:Ipoae,neH KYHHHl:JM. HaMH 

nonyqeHl:J 8HaJJHTHqecKH0 Bllp8lK9HHff, OilHCBB8!00lH9 BKJl8.II BKC B 

KoppeJISlUHOHHYIO lllYHKUHIO npoH3B0JlbHl:JX qacTHU C ClJJH3KHMH, HO· 

- CKOJ!b yro,llHO ClOJlblllHMH CKOpoCTSIMH. 3TOT BKJia.n YM8HbW89TCSl C 

yseJJHqemteM npocTpaHcTBeHHo-speMeHHl:JX pasMepoB oOJiaCTH ren0-

pamm qacTHU H C YB9JIM9HH9M HX CKOpoCTH. ,llJ!Sl H80J110,naeMoro 

ycnnemrn HYKJIOHHHX KOppeJIHUHB (pHC. 5) np0.IJ;J1araeTCSI OCl'f>SICH0-

HH0 B paMKax Mo.neJJH TpYOKH. 

IlapaMeTpB RH 't' 001:J~HO onp0.neJ1HMCH no.nrOHKOR KOppeJISlUH

OHHOR ~YHKI.Unt 1?. B 38BHCHMOCTH OT. O,llHOR HJIH ,nsyx n0peMeHH1:JX. 

TaKaSI npou0.nypa KOpp0KTH8 TOJlbKO npH ,nOCT8TO'ffiO ClOJibmoR CT8-
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0,16 (IJZ 

IAJ,r•11/c 

PHc. 5 • lIByntpaTOHH8ft KOppe.nmmoH

Haft ~. H3MepeHHaft B p2°Ne-co
YJl8p0HHftX JlPH 300 rsB/c .ItJift pasmti: 
HHTepBaJIOB mmy.lihcoB oopasoaammx 
up0TOHOB. CII.IIOIIIBHe Iq>HBHe COOTBeT
CTBYJ)T rayCCOBCKHM pacnpe.zteJieHHftM 
ToqeK reHepaum o napaMeTPaMR (a) 
r 0 = 4- ~. c't0 = 1 itr,t, (0) r 0 = 2 
itr,t, c't0 = 1 itr,t, (B) r 0 = 1 ,5 itr,t, 
C'ta = 1 itr,t; lll'rpHXOBHe KpHBHe - (a) 
r 0 = 1,5 itr,t, c't0 = 60 itr,t, (O) r 0 = 
1 ,5 (11,f, c't0 = 7 itr,t; (B) r 01 = 1,5 
itr,t; r 0.,_ = 0,5 (11,f, c't0= 1 (11,f. 

THOTHKe 11 B-onpe.zteJieHH01t CTenemi: 38BHORT OT BHOopa mara COOT~ 
BeTCTBymmt rHCTOrpaMM. 8TH Orpamr<lemlft ocoOeHHO OK83HB81lTCft 
B ~ae MHOroMepHoro . 8H8JIH38 •. · YKasamme He.ztocTaTKH He HMeeT 
IIpe,ItJIOJK8HBI:dt HaMH MeTO,D;, -OOHOBamm1t Ha noJ110Ke M8KCDMYM8 ~

Uml IIpaB,D;OIIO,D;OOJllft:· 1'' ~ 111 CR1fl!;;7~;1l, r.zte --1 (;J) BYM8PY8T Boe 
napl,l TOB,lt8CTBemmx ((t)C>HOBHX) qacTHU. CyT:& M8TO,!J;8 COCTOl!T B 
38MeHe _ HOPMJi!POBOqJIOro JIIHTerpaJia-, · era "MoHTe · Kap.no" oueHKoit 
I;;fR;f. Ho:BHa MeTo,D;·. 8H8JIH38 II03BOJIJIIJI up0BeCTH 3-Mepmnt 8H8JIJII3 · 
J1IHTepil&pemmoHHoro s®eKTa J11 ·- BWIBJIIT:& _- ero OYJll8CTBeHHYJJ saBJ1IcJ11-
MOCT:& OT OKOp0CTH ·imommx nap B pp-B38JIIMO.zte1tCTBWIX IIpK 22,4 
raB/c. TaK, .ItJift napaMeTpoB a0 itOr,B napaMeTPJ113aum -c2- = a0 + 
°':r,lv2 no~eBH saaqemi:ft ~4,9 :t 1 ,3 B_ 4,8 :t 1~2 «IN2. COOTBeT- -
CTBeHHo, T.e~ jV't "'2,2 4',1. STOT pesy.lihT8TCorJiacyeTCH C T8M. 
OOCTOftTeJihCTBOM, qTQ OKOJIO 601 -DJIIOHHHX nap CO,D;epmrr XOTH OH 
O.ztml ImOH OT pacna.zta p-M830H8. OlC83HB8eTcH, qTo KBa.npaT itHB8-
pB8HTHOro pasMepa oOJiacm reHepamm p-MesoHoB H qacm DJIIOHOB 
IIpHMepHo B.ztBoe Memme sHaqemlft, no~eHHoro .ItJift acex DJIIOHOB. 

B qeTBepTOtt rJiaBe 8H8JIH3ffPYJ)TC$1 cmmoBHe 9(fx%)8KTH B npo
ueccax oopasoBaHJllft 8Jlp0HOB :ra: aonpocu onpe.zteJieHWI cmma-qeT
Hocm H8KOTOpHX pesoHaHCOB •· llpciBO,D;HTC8 cpaBHemi:e Jl8HHHX no 
BlilCTPOeHHocm cmma, noJIHPiraamm H noJIHPHSaUHoHHoit acBMMeTPmi: 
8Jlp0HOB C npe.ztCK838HHftMH pe,?tZe-{leHoMeHOJIOrml H KBapK-napTOH-
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HUX MO,lleJien. 

MHBapnaHTHOCTb aMIIJIHTY.IW pacrra.n:a OTHOCHT6JlbHO rrpeoopa-

30B8HHH rrpocTp8HCTB9HHOro IIOBOpOTa II03BOJIHeT IIOJiyqnTb 3aBHCH

MOCTb .zm®JepeHUH8JJbH08 BepoHTHOCTH pacrra.na pe30H8HCa OT yrJIOB 

38JJepa, xapaKT9pH3YIOIIUIX BHellJH!OIO opHeHTallUIO llMIIYJibCOB pacrra.n

HllX 'IaCTHU,. o.zmaKo, STOT 0011Ul8 qiopMaJIH3M He BU.It9Jut8T 3aBHClf-

MOCTb 8MIIJIHTY.IW OT OCT8JlbHHX pacrra.11H1L"C rrepeMeHHlJX, IlpH He

OOJiblllOM aHeproBl:l.IteJiemrn B pacrra.ne ee MOlKHO IIOJIY'UITb B paMK8X 

T8H30pHoro qiopM8JIH3M8 - M8TO.It 3eMaxa. MCITOJ!b30B8HHe STOro Me

TO,lla B CJiyqae pacrra.n:oa qacTHU co CIIHHOM j ~ 2 ITpHBO,nllT K HC-. 

KJIIO'!HT8JlbHO TpY.It08MKllM Blll!HCJl8HHHM. fipe,nJiaraeTC.!I 3H81UiTeJibHO 

OoJJee. 8l(OHOMHl:l8 . MeTo.n: BH1mcJ1emtlt, COBMeuta!OllUl8 . it,opM8JIU3M D
ll>YHKUHn C T8H30PHllM qiopM8JIH3MOM, C IIOMOlltblO SToro M6TO,ll8 perua

eTCH sorrpoc .o suoope HaHJiyqruero attaJIHsaTopa pacrra.na, T.e; 

8H8JIH38TOpa, H8H0oJiee '!YBCTBHT8JlbHOro K BHCTpOeHHOCTH cmrna 

pe30H8HC8. MeTO,ll HCIIOJlb3Y8TCR T8KlKe npH• 8H8JIH3e BOrrpoca 0 

cmme-•teTHOCTH x0 (958)-M830H8. 

CoMHeHHH B rrceB,llOCitaJJHPHOCTH x0-MeSOH8. BOSHHKJIH B !968 
r. IIOCJle KpHTHll8CKOtt p800TH 3acJiaBcKoro, · OrHeBeUKoro ii Tu6o
pa, a KOTopott 6HJIO noKasaao, l!Toncea.n:oTeiisopaast rimoTesa To

JKe.xopomo corJiacoBaJiacb c sKcrrepHMeHTOM. CHTY8UHR ocTaBaJiac:r, 

HeHCHOtt OKOJIO IO Jl9T, H8CMOTpst Ha uemn PH.ll paOOT, IIOCBflllt9H

HHX STOMY Borrpocy. 8 '!SCTHOCTH, 8 OpyKXSB8HCKOM SKcrrepHMeHTe 

.. · OllJllI oOHapyJKeHl:l aHHsoTpomm B . pac11pe,neJ1eHlIS1X A.Ile Apa, corJiacy

IOOllleCH C rHIIOT830tl 2- H HCKJIIOqa1ootHe o- Ha. ypoBHe 3 a. OOHa

pylKeHHlle . 8HH30Tpomm. o.zmaKo-~ He IIO,llTBep.zutmtcb B uepHOBCKOM 

SKCII8pllM8HT8. ·. Ero 8BTOpH BHIIOJIHlIJllI · MHoroMepHl:l8 ·· 8H8JllI3 A.ztettpa, 

. rrpe.n:JiolKeHHlltt B H81IlHX p800T8X H ITpHIIIJllI K 38KJIIOqeHlIIO, '!TO HX 

.naHHIIe. o.zmosttal!Ho HCKJIIOqnJIH rHIIoTesy 2- H oKOH1aTeJibHO ycTa;.. ·· 

HOBllJllI IIC6B,llOCK8JIRpHOCTb X0 -Me30H8. 0K838JIOCb, O.ltH8KO, . it TO, C 

yqeTOM B03MOlKHllX OTKJIOHeHnn OT YCJIOBHH KOJIJllIHeapHOCTH, STH 

.n:aHHIIe HCKJiroqaJIH rHIIoTesy 2- Ha yposae N2 a. Pema!OllUlM oKasaJI

cst OKOJIOIIoporoBlltt SKcnepHMeHT, BHIIOJIHe~n B CaKJie B 1977 r., 
KOTOplltt HCKJl!O'lllJI IIC9B,!tOT9H30pHYIO rHIIOT83Y Ha ypoBH6 ,v8 CJ. IlpH 

STOM CyW8CTB8HHO HCITOJ!b30B8~Cb H81IlH ITp8,llCK838HHH )lJIH 8HH30-

Tporrll8 pacrrpe.n:ene!Ultt A.nettpa. 

no.n:qepKHeM, '!TO M6TO.IW 8H8JIH38 pacna.n:os H KOppeJIHUHll 
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M8lKJlY oOpasoBamreM H pacrra.ztoM x<'-MesoHa, Hsnozemme B .n;e:ccep
Tawm, HMeIOT ooutmt xapaKTep :e: MoryT oKasaTbCH nonesmn.m H B 
.ItPYI'l'IX c.nyqan. AHMOI'H11H08 38Meqamre OTHOCHTCfi H K aHaJmSY 
Bonpoca o cmme-qeTHocm noporoBoro pu-nHKa,. HaOJill,ztaeMOro B 
ManoqacTR1m!:lX peaKnMX, B TOM im~e, B peaKwm pp - ppu. 

AHams.yrnoBoro pacnpe.ztenemtfl B pacna.zte t++ .. p,t• BWI
BWI CYIIt8CTB8HHYJJ BHCTpo8HHOCTb cmma t••-HSoOapH B pp-B!:8MO
,zt8ffCTBRHX IIpR 22,4 raB/c, cornacYJlllY)JCH c npe,ztCKasamreM MJ.zte
Jm: O,ItEOmtOHHOro OOMeHa. B odnacm p.L > 0,6 raB/CH80JIDJtalTCfi 
H3M8H8HR8X8paKTepa BHCTpo8HHOCm, YK83HB8Dll88 Ha CM8HY M(:tX8-
mI3M8 odp830Bamtfl HSOOapH. ,~' 

· BnepBHe H80Jlll,ItM8Cb BHCTpo8HHOCTb cmma p0-Me30H8 B pp
B38HMO,zt8ffCTBlfflX (pRC. 6). BepoHTHOCTL p~ HYn8BOff Ilp08Klll:m 

1 5.7Gtll/c 

I. 0. 

12GtN/c 1 24Gtll/c 

J>.':QS1,Q06 
t l 0. t l 0. l t 0. t 

cos Br 

Pltc. 6. Yrnosue pacnpe.uene
mtfl IIHOHOB OT pacna.zta p0 -

'lt~'lt- . B nonepeqirofl: CRCT8M8 
;ltJlil .P88Klld pp .. po'lt+'lt-+ t' 
Ilpl! 5, 7 raB/c, pp _, p0 + x 
JIPR12 H 22,4 raB/c:e:pp -
p0 + x IIpR.24-raB/c. 

cmma p0-Me30H8 HS. HOpM8J11, K ItJIOCKOCTR -pemam::e:. OK838JI8Cb 
· Oo.m,me 1/3. B TO :ate BP8MR, B, pp-B38HMO,zt8ffCTBRHX BHCTpo8HHOCTR 

cmma· p0-MesoHa He oouapyzeHo. 3To. oOcTOfl~e.m,cTBo, a T8KZ8, 

H80Jlll,It8HR8s®leKT8BHCTpo8HHOCTR.B H8ammr:e:JlffUHOHHHXpp-B38H
MO,zt8ffCTmfflX IIpH I2 raB/c YK83HB811T Ha CBfi3b OOHapyzeHHoro * 
(fJeKTa·c npoueccoM c.Jm:fimifi saneHTHHX KBapKa :e: aHmKBapKa. 

B KB8pK-!18PTOHHOM IIO,Z(XO,Zl8 BHCTp08HHOCT1, . cmma . B8KTOpmr.t 
M830HOB T8CHO CBfl38Ha·c rromqmsSUHefl:H·IIO~H38UHOHHOfl: 8CHM
M8TpR8ff B. npoueccax 8.ztPOHHOff ~arMeHTawm. Ilomqmsaunomme 
,ztamme KaqecTB8HHO cornacY!)TCfi C rmIOT830fl: 0 B03HRKHCB8HHH 
IIO~:e:sawm KOHCTRTY8HT8 B pesy.m,TaTe cmm-opOHT8Jll,HOro B38H
MO,zteffCTBHfl co CK8~lmM rroneM Ylt8PlK8mtfl H C SU(6)-CHMM8TpHeff 
KBapK-8.ztPOHHHX SMllJm:TYlt nepexo.zta. Eo.m,moe sHaqeme p~

0 
B npo

uecce CJIWmnff qvqv - p HBnfleTcH cne,ztcTBHeM Toro oOcTOHTe.'lbcT
Ba, 'iTO KB8pK ll 8HTRKB8pK IIOJmPH3YIOTCfl IIpH0Jm3RT8nbHO 8ETRII8-
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paJIJieJibHO n · IIapaJIJI6JI1,HO HOpMaJIH K IIJIOCKOCTlI oOpasOB8Hlffl p
M930Ra. B IIOJibSY TaK0:0: ImTepnpeTatnm CBH.ZteTeJibCTBY6T ycRJieHlle 

0.8 

0.7 

. . 5~KT8 C pocTOM p J. (pnc. 7) • MOlKHO 

. 1.0. 

Ha.zteHTbCH, '(JTO OoJiee cTpOroe pac
CMOTP9mre npoueccoB KBapK-aJtPOmmx 
nepeXO,llOB npllB9,ll9T K KO.Jlll'q9CTB6HHOMY 

Oim:camm COBOKynHOCTlI ~OJIHpll38UHOH

HHX HBJiemnt H BHeceT BKJI8,ll B IIOHlIM8-

mre npoOJieMli y.zteplK8HlUI UBeTa. 

PHc. 7. SJieMeHT p~0 .ztJIH Tex ze peaK- . 
umt, '(JTO H8.JlHC. 6. 

B s8KJIBl-qemm·atx>PMYJIHIJOBamt ocaomme pesyJihTaTH paoom. 
. . I. Pememi M8T6.ziiqecmie npodJISMli, CBasamme C odpadOTKOfl: H 

a:aaJIH3oM. cOOHTmt ·pp-risam.10:zteitcTBm!, saperncTpHpOBammx c no- . 
MOll11>1l YCTBHOBIGI "Jil>.ItMWia". B TOM 'qHCJie: 

- paspa00T8H8 .· ymmepC8.!IhH8fl IIpOU8.ztYP8 onpe,neJieHHH 0IITH'q8C
KHX I<OHCT8HT Tp8KOBHX ,It8T8KTOpoB C 0IlTH'q8CKHM C'1,8MOM m$>pMa
mm •. C. ee · IIOMOIIU>ll 'no.nyqeHH 0IITH'q8CKH8 KOHCTaHTH. ,llJifl Bcex 
sKcnosmnnt ybTSHom· "JIE.ItMHJia"; · 

..; · npoBelieiia · · noJIHHoMHmHafi. annpoKCllM8UHH. 1ISMepeimoa · Kapm 
MarmtTHoro 'rioM YCTSHOBKH' "JIJJiri.mna" I 'qTO IIOSBOJIR.IIO II!ll.l. Mc-qe~ . 

· Te coOuTmt CYJ!l6CTBeBHo· · csx61:toMHTb BpeMH R naMHTl> . amt; 
. .. - · · BHHBJieHa ·· HeJiimaaa:aSI: . ~e(tx)pMawm. IlJiem R. . noKasSHo ~·.. · 'qTO 
. OHS .B03HHK88T B .•ripouecce IlpOCMOTp8 n··H3MepeHH8. Paspa0C>T8H8 lI 

npHM8H8H8 npoue~a;~e_TS STOfl: .zte(tx)pMamm; 
- IIOJIY1l8HH TO'(JHOCTHH8 xapaKT8pHCTlIKH napaMeTpoB Tp8KOB B 

. KaMepe "Jiiw.i:wia" n oueHeiio BmU!lme omnOoK Ha (tx)PMY pesoaa:ac
mn: IIHKOB. B 'q8CTHOCTH ·noKas·SHo, 'qTO 6mn6m npHBO,llflT K YB8Jm
qemm mnpmm p0- H !2-M83OHOB Ha II lI 20 MsB, COOTB9TCTB8HHO; 

- .ztJI$I CP-CRMMeTplI1mHX peaKUmt paspadoTa:a MeTo.zt pas.zteJiemm 
CII9KTpoB OltHOllM8HHO sap8lK8mmx -qacmu. Cera IIOMOlllbB) IIOJIY'q8HH 

CII6KTpH IIpOTOHOB. lI 'lt+-MeSOHOB B pp-B38llMO.ztefl:cTBIDIX rrplI 22,4 
raB/c; · 

- paspadOTSH M8TO,It KoppeJI8UHOHHOro 8118.JmSa, KOTOpmt oco-
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69HHO 3(Pl)eKTHB9H B MHoroMepHOM CJiytrne. Me TO.It nplIMeHeH ,ItJl.fl 

H3Y'l9HH.fl s(IJI)eKT8 HHT9WJ9pemum TOlK,lt9CTB9HHWC IIUOHOB; 

- paspa00T8H M9TO.lt HHKJI103HBHOro 8H8JJH3a pacna,ItHHX yrJIOBHX 

p8CJIP9,It6JI6mtlt. M6TO.lt npHM9H6H .ltJl.fl HCCJl6,ItOB8HH.fl BHCTpoeHHOCTH 

CilHH8 p0-. W-- H A++_pe30H8HCOB. 

2. IloJiyqeffH OCHOBHH6 HHKJII03HBHH6 xapaKTepHCTHKH 38p.fllK6HHHX 

qacTmt H pesoHaHCOB B aeynpyrux pp-BsaHMo,neRCTBH.f!X npn 22,4 
rsB/c. B TOM qucJie: 

- OIIp6.lt6J16HH TOilOJioruqecKHe ceqeHH.fl H MOM8HTH pacnpe,neJie

HH.fl no MHOlK6CTB6HHOCTH 38p.fllK8HHHX qacTmt. OOHapyzeHO ITO.ItOOHe 

KHO-pacnpe,neJieHHR .ItJJ.fl H8WHX ,nammx H .ItJJ.fl pp-B38HMO,Ite8CTBHR B 

HHTepBaJie nepBHqaHX HMfiYJlbCOB 50-200 rsB/c; 

. - OIIp6.It6J16HH HHKJII03HBHH8 H noJIYHHKJI103HBHH6 C61I6HH.fl Mpaso-
. . o f K• ++ o _B8HHH IlHOHOB, IlpOTOHOB, p -, W-, 2-, . -, A - H A -pe30H8H-

C_OB ~ noJiyqeaa BepXHH.fl OU6HK8 Ha ceqeHHe . o6pa30B8HHH cp-M930-

. Ha •. oueaeao, 'ITO OKOJIO noJIOBHHH IIUOHOB o6pa3Y8TCH B pesyJJbTa

Tl;l pacna.na JJerKHX pesoHaHcoe (p, .w, r2 , K•, A). OOHapyzeao · 

paB6HCTBO Y.lIB09HHWC nOJJYHHKJIIDSHBHHX ce•teHHR polK.It9HH.fl npoTOHOB 

. "C,ITOJJYHHKJII03HBHHMH ceqeHHHMH npoTOHOB B aeynpyrnx pp-coy,nape~

HH.f!X IIpH, 24 rsB/ c; . . . . . . • . . . , . 

. ~ IIOJ1y11ew crreKTpH sapnzemmx rrnoaoe, npoTOHOB, •. p0-; .. K~:- H · 

A++-,..pe:30H8HCOB. no norrepe'IHHM H npo,ItOJJbHHM HMfiYJlt,C8M H npo-

.ItOJJbHOR · 0SCTpOT8; . . ••· • . · . .·, . • .. · 

•,, 7 'noK838HO, . IITO · Cll8KTPS_ 'It+ -M830HOB H. npoTOHOB no pi 2 orrn

Cl,IB8IOTC11 ·, cynepnosHUHeR .IIBYX · · 9KCnOH6HT, a T8KE6. - Bl:lp8EeHH6M, 

CJl6.IU'DIU!M, H3 CT8THCTHll6CKOR' MO,It6JJH C •, "TeMIIepaTypoR" 1_42 ± 1: H 
104 ± i MaB/c, cooTBeTCTBeHHo. CneKTpH ze p0:-, K•- H A++,...pe

soaaacoe xopomo OllHCSB8!0TCSI o.naoR· 9KCITOH6HTOR C H8KJIOH8MH, 

0JJH3KHMH. K "YHHB6PC8JlbHOMY" 3H8t{6HHIO 3-4 crsB/c )-,2 , Ha6JIIO.It88-, •' 

• MOMY _.llJIH JierKHX pesoHaHCOB •. IlOK838HO,, qTo BKJ18.lt pacna,IJ,H};lX ITH-. 

OHOB He 00~HCHH6T ITOJIHOCTb!O 9(pt)eKT.JIBYX H8KJIOHOB; 

:- oOHapylK6H8 38pH.ItOB8SI 8CHMM6TpH.fl B cneKTpax IIHOHOB no 

npo,ItOJibHOa 0SCTPOT6, YB6JJH1IHB8!00l8SICst C YM6HbW9HH6M MHOlK6CT-

B6HHOCTH H C pOCTOM nonepeqHoro HMfiYJJbCa; . 

- ll3Yll6H8 38BHClIMOCTb cpe.naero rrorrepeqaoro HMnyJibC8 '1t+-Me-

30HOB, rrpoToHoB, p0 - lI A++~pesoHaHCOB OT npo.ItOJJbHoro HMIIYJib

ca. B qaCTHOCTH H8tt.lt6HO, t{TO .ItJJ.fl p0-Me30HOB <pl> B npe.It9JJ8X 
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OWU(\OK He 38BUCUT OT p I • B OTJIH'U!e OT -n;+ -M930H0B, .!!Jill !COTopux 

HMJiro.naeTcfl 'IeTKo supa:1:eHHUtt 3,pf;m<T "•ra!tm1", ycm11mmlll11111cfl c 

pOCTOM MHOlKeCTBeHHOC'rH; 

- YCT8HOBJieHa 1~8KTOp113Y8MOCTb nHBapll8HT!illX .n111pJ;€peHU1ta.Tib

HllX ce•1eIUUt oOpa30B8HUfl -n;+ -Me30HOB U I!pOTOHOB no nonepe'IHOMY 

UMIIYJlbCY 11 rrpo,nOJibH0'1 OllCTpore B 00JI8CTU :y•: ~ 1 .2; 

- H3Y'IeHa 8CCOUH8TllBH8fl K I!pOTOHY MHOll:6CTEeHHOCTb 3apmKeH

HHX •rncrnu so aceu m1repaaJ1e H3MeHemrn ne.nocTalO!lleil Maccu Mx. 

BrrepBlle IIOJIY'10Hll .namme B oOJiaCTH M/ls > 0.5. uonapyll:eHo U3-

MeHeHHe. pelKUMa B rroae.nemm 8CCOUlI8THBHOtt MHO:K0CTB.eHHOCTll H 

ycnJieHlle KJ1acTep11sauuH •rncTHU B sron o6JJacTn; 

- nayqeHU KOppeJJmnm 'l8CTilU B rrpocTpaHCTBe l'.'.il:WTpOT U pac

rrpe.neJieHllfl .IIO KOJIJl0KTHBHllM rrepeMeHHllM - [IJl8H8pHOCTH,. CttiepU'l

HOCTH U HarrpaBJ16HHIO rrp11HUlllill8JlbH01t OCH. 

3. 000CHOB8H crrocoo nOJIY'Iemm aHHHrHJ!flWiOHHUX xapaKTepllCTUK 

H3 COIIOCT8BJl8Hllfl . .naHHHX IIO pp- H :pp-B33IIMO.zte~CTBltRM, IlOJJY'{!3HH 

OCHOBHUe xapaKTepnCTllKH pp-aHH.lffHJ!flUHH rrpn 22, 4 rsB/c, B TOM 

'IHCJl6: 

;... orrpe.neJieHH TOIIOJIOrll'IeCKH6 C6'l8Hllfl H MOMeHTll pacupe)leJJe- 1 
HHfl.IIO. MHOlK6CTB6HHOCTH 38pSilKeHHWC 'l8CTHll, Cpe,!Ulflfl MHOlK0CTB9H-:- . 

HOCTb <n ; = 6, 9± 0,2. OKasuBaeTcfl saa•rnTeJJbHO l'.'.ioJibme, a oT-. 
! . . . . . . . -. . 

· HOCHT6JlbH8fl .n:ncrrepctrn D/<n> = 0,32. ± 0,01 - M6Hbme, '16M ~OOT-

B6TCTBYIOlllH6 BeJIIl'lHHll .IU!fl pp"."coy,napeHH1t np:n ron lKe saepr:nn; 

- ooaapylKerna 0TpuuaTeJibHas1 KoppeJIHUHfl MelK.ZlY cpe.nuen MHo

JKecreeHHo·cTbIO 'ltO;;.M630HOB .It 'UICJIOM · sapfllK0HlillX 'laCTHU,. no1ca3a..:. 

HQ, ·• 'ITO :3,Ta KOppe.nriwrn OOYCJIOBJieaa M8JillM :3H8'lemteM OTHOCH":'., 

TeJibHOR·JW~IIepc:nn'pacnpeile.neHHfl IIO.MHOlK6CTB6HHOCTH;· . 

- IIOJIY'leHH OU6HKH . ce'leIUtn . o0pa30B8Hllfl p0 - 11 K♦ :!: -M030HOB; 

paaHUe 4,3 ± 0,7 u0,8 ± 0,3 MOH, cooTBeTcTaeHHo~ TaKHM oopa- ' 

soM, · oKoJJo rroJIOBHHH s-rnx MesoaoB ol'.'.ipasyeTcfl B aum1ntJIHWiQHHOM 

KaHaJie' XOTfl ero .ztOJJfl COCT8BJ!fl6T JlllWb ~20% OT IIOJ!Horo Heyrrpy- , 

roro ce11emrn; 

- rroJiy11ena oueHKa cpe,IUiero rrorrepe'!Horo HMIIYJibca sapHlKeHHllX 

IIHOHOB, COCT8BJifl!OUl8fl 355 ± 8 MsB/c H Ilp6BllW810lll8fl Ha 20% COOT

BeTCTBYIOlllee 3H8'!6Hll8 .UJI~ HeaHHHrUJiflUllOHHOro KaHa.na; 

- OOHapyJKeHO lK0CTKOe pacrrpe,neJieIUle IIHOHOB ITO 1~'1HM8HOBCK0'1 

rrepeMeHHoll x. CTP.IIeHb n B rrapaMeTpU3aUHn mrnapnaHTHoro ce·1e-
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mm ! - a: ( 1-l XI )n COCT8BJifl0T 2, 4 ± 0 ,3, 'ITO cymecTB0HHO 
n; 

Mem,me 3H8'Ie!Ilm n .,, 4, KOTOpoe IJOJIY1WHO .IlJlfl pp-B38HMO.ztettcT-

BIDl:. 

4. Ilpoae.neHO lllHpOKOe cpaBHeHHe 3KcnepHM8HT8JII,mlX .ll8HHHX C 

rrpe.ncK838HHSIMH pe,lllKe-qJeHOMeHOJIOrHH H KB8pK-rrapTOHHHX·Mo,neJie8. 

Bllf!BJl8ffil H8.llOCT8TKH 3THX MO,!leJiett H H8M8'Ieffil ITYTH HX ycoBep

lll0HCTBOB8HHfl. B TOM qJrcJie: 

- fIOK838HO, 'lTO HHB8pH8HTHOe ceqeHHe oOp830B8HHfl IlliOHOB B 

· · 00JI8CT.H · tf)parM8HT8UHH IIpOTOH8 B pp-B38HMO.zte1tCTBHflX rrpH 22, 4 
raB/c xopomo ormcuBaeTcfl BKJia.ztaMH JllUJ.HPYDUHX pe,lllKe-TpaeKTo

pmt. 3HaqHT0JII,ffil8 H8.mutHPYIOOtH8 BKJ18.Ill-l rrpH.OOJiee HH3KHX 3Hep

rHflX CBSI3ElB8IOTCfl. B paMKax CX8Ml:l JCTY C rrpoueccaMH aHHHrHJiflLUUI 

.IlBYX HJlH TP8X nap KOHCTHTY8HTOB; 

• - B paMKax cxeMl:l JCTY .naaa HHTeprrpeTamrn 3<Ill)e1cTa yJKecTo'-le.:.. 

HHflHMITYJ!bCHOro cneKTpa IlliOHOB B pp-aHHHrHJiflUHH K8K pesyJit,Ta

T8 8HHHrHJlflUHH KOHCTHTY8HTOB H COOTB8TCTBYIOOl8ro . y:11:ecTO't8HHfl 

pacrrpe,neJI8HHfl B8JI8HTHUX KB8pKOB; 

:- Ha8,neHo •. qTo yqeT OTHOCHT8JII,HOro·.ItBHJK8HHfl a.npOHHUX KOHC

THTY8HTOB.Il03B0Jlfl0T corJI8COB8Tt,.rrpe.ncKa38HHfl cxeMl:l JCTY c.,naH

HElMH. rro pacrrpe,neJieHHflM MHOlK8CTB8HHOCTe:A: oOpa3YD!IHXCfl 'l8CTHU. 

·. !IOK838HO,. '-ITO noporoaue 9$I)eKTEl ripOflBJISIIOTCfl B cpe,nHett MHO

lK8CTB0HHOCTH BilJIOTI:, .no 9HeprHH ... IO raB B CUM~. B OTJIH'lHe OT 

OTHOCHT8JibHO:A:,!IHCilepcHH • .llJlflKOTopon, B COOTB0TCTBHH C 9Kcne..:. 

pHMeHTOM, IlOJIY'l8HO KB83HCKe·8JIHHroBoe · IlOBe.neHHe; . 

- cpaBHHT8JibHEl8 8H8JIH3 C00ElTH8 pp-B38HM0.1te8CTBIDl: rrpu 22, 4 

raB/c HC00ElTH8, creHepHpoBaHHUX no peKOM0HH8UHOHHOlt KBapKo..:. 

B08 MO,neJIH (PRMI') fIOK838JI, '!TO MO,!l8Jlb Y.llOBJI8TBOpHT8JII,HO orm

CllB88T o,nHoqacTH'lHUe pacrrpe,neJieHHfl ,nJifl MHOlK8CTB8~0CTea nt ~ 
4, BKJIIO'tafl•3aBHCHMOCTb sapSI,nosoa acHMMeTpHH OT MHOlK8CTB9HHOC-

.. TH, H; B .OTJIH'-IH8 OT MO,!l8JIH UHJIHH.nPH'l8CICOro lf}830BOrO 001>8M8, 

xopomo BOCripOH3B0,llHT BllCTpo8HHOCTl, qacTHU B IlJIOCKOCTH rrone

pelllillx HMITYJibCOB. 0,nH8KO, MO,!l8JII, He OilliCHB88T YCHJieHHe 38pfl

.ll0B08 acHMMeTpHH C poCTOM p .I., cymecTB8HHO 38HHJK88T :maqeHHe 

clf)epHqHQCTH, He BOCIIpOH3B0,llHT YIIIHP8HH8 yrJIOBoro pacrrpe,neJieHHfl 

IIpHHUHIIH8JII,H08 OCH C poCTOM·MHOlK8CTB8HHOCTH H ,naeT H0,!lOCT8-

TO'lHYIO KJl8CT8pH38UHIO qacTHU rro rrpo,noJibHOtt OUCTPOTe. ApryMeH

THpyeTCfl, 'ITO YJC838Hffil0 H8.Il0CT8TKH MO.Il9JIH MOlKHO YCTp8HHTI,, 
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ec.'!H y•rncTh MHorocTpyt1n11n xapa1cTep MHOY.ecTBeHHon renepamm 

'!aCTHU, rrpe,llCIC83!.IB8eMU£1 cxeMott .llTY; 
- Hafi)leHO, 'ITO MO)leJ!b C.mtHHlUI ICB3p!COB, Y'UlT!:lB3IOIIl8H Hapyme-

1rne SU ( 6 )-cmrnoson CT8TIICT.IIKH MaCCOB!:lM ¢8KTOpOM Tima lipeJIJla-c 

furn, xopomo OIIlfCl:l'.BaeT C9'l9Hllfl oopa30B8lllffl p0 - H W-M930HOB B 

pp-B33HMO)l9ftCTBHHX rrpH 22, 4 raB/ C, B TO Bp9MH, KaK Pl{Mr 3H3-

'UiT9JlbHO 38B1:l'.W89T Bl:l'.XO,lll:l 9THX M930HOB; 

- IIOJIY'l9HO YK333HH9 Ha CYll19CTB9HHYIO poJib OC5MeHa C usocmI

HOM 1 rrpn 00p830B8HIDI fi-H306ap B pp-B38HMO.ll9fiCTBUHX rrpH 22, 4 
raB/c. 0TM9'l89TCH, 'ITO KBapK-rrapTOHH!:le peKOMC5HH8IDtoHIIHe MO.lle

JIH, BCJl9,llCTBH9 CBoero HeKorepeHTHOro xapaKTepa, IIpltM9HlIMl:l 

JIHWb .llJIR onncaHHR rrpoueccoB c nocTaTO'lHo OoJibWHMH nepenasae

Ml:l'.MH lUMIYJibC8MH. 

5. ITpoBe)leHO TeopeTH'l9CK09 H 9KcnepHM9HT8JlbH09 HCCJl9)l0B8HHe 

KOppeJIHUltlt 'l8CTHU C C5JIU3KHMH CKOpoCTHMH. BUHBJieHa CBH3b 9TltX 

KoppeJIHUHtt C rrpocTpaHCTB9HHO-Bp9M9HHl:lMH napaMeTpaMII 00JI8CTH 

renepaium 'lBCTllU. B 'lBCTHOCTH: 
- . . . ' . 

- paCCMOTpeHa reHepaunH TOlK,lt9CTB9HH!:lX IrnOHOB HCT0'1HHK8MU C 
. ·. . . . 

cymecTB9HHO p83JIH1IllliMH IIpOCT8HCTB9HHO-BpeMeHH!:lMH pasMepaMH. 

ITOK838HO, 'ITO B T8KOtt CHTYBUIDI, OTHOW9HH9 Bl:l'.COTl:l H80JIIO)l88MOro 

HHTeptM3peHUHOHHOro MBKCHMYMB .. Ki Bl:lCOTe . IIJIBTO MOlKeT OK838TbCH. 

cymecTB9HHO M9HbW9 2, B 38BHCHMOCTH OT BKJia.na rntoHOB OT CJllIW

KOM "Y3KHX" HJIH CJlltWKOM "mnpoKHX" HCTO'lH.IIKOB; 

- IIOK838HO, 'ITO WoPMYJIH .llJ!fl. HHTeptM3peHUHOHH!:lX Koppem1untt, 

IIOJiyqeHHUe C IIpHBJ19'19HH9M anrrapaTa KorepeHTH!:lX COCTOHmut, HB-

. .nHIOTCfl .· rrpe.neJibHUMH CJIY'lBHMH OoJiee OOmtX COOTHOWeHltlt. KOTOpl:le 

K TOMY lr.e CJl9l(ylOT H3 CYfi18CTB9HHO OoJiee IIpOCTororrpe,llCT8BJ19HlUI· 

0 H938BHCHMl:lX O,llHO'IBCTH'lH!:lX H MHOrO'l8CTH1lHl:lX HCTO'lHltKax; 

- paccMOTpeH!:l ocoOeHHOCTH HHTeJ)4.lepeHUHOHHOro aj:ll)eKTa B 

CJIY'IBe, KOr)la IrnOH!:l reHepHpylOTCfl HCTO'lHUK8MU - pe30H8HC3MII. 

Bl:lHBJieHa· cneurntill1i9CK8fl 38BHCHMOCTb COOTB9TCTBYIOIIllIX rrpocT

paHCTB9HHO-BpeMeHHl:lx napaMeTpOB OT CKOpOCTH H yrJia Bl:lJl9Ta 

rrapu IIHOHOB. ITOJIY1i9HO Bl:lpamenue )lJI.R · KoppeJI.RWIOHHOfi tl!YHKIDtH B 

CJIY'lae KacKa.nnoro pacna.lla pesoHaHca; 

- IIOJIY'IeH!:l <f)OpMyJIH U C03)l8H8 rrporpaMMa .llJ!fl Bl:lllHCJleHH.R 

BKJ18)l8 B38ltMO.ll9fiCTBH.R B KOHe 11HOM COCTORHIDl B KoppeJIHUHOHHYIO 

tllYHKUHIO .llBYX IIpOH3BOJ!bHblX 1i8CTUU, HMelOIUHX 0JIH3lme, HO CICOJ!b 
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yro.ruw (;OJlblllUe CKOpocTU. fIOKasaHO, 'ITO 3tfll)elCT B3anMo,ue.ttCTBII~l 

B KOHe•IHOM COCTO,fUilUI YM6Hblll88TCR C yBeJIU'Ie!UteM rrpocTpnHCTBeH

HO-BpeMSHHl:lX pasMepoB Q(JJI8CTU reHepawm 'IaCTlll.J. H C YB8J!Wle

HH8M me CKOpOCTll; 

- nsy•IeH StptleKT lIHTeI$)peHUIDt TOlK,.ll6CTB8HHl:lX mmHOB B pp
B381iMO,U61tCTBllfiX npll 22, 4 r3B/c. Cpe.umtlt pa3Mep OOJI8CTH rette

pawm R = 2, 4 ± 0,3 tfM OK83!1B80TCSl HeCKOJ!bKO CIOJ!bllle, '!eM B 

HeammrHJifil.J,lIOHHllX B3aRMo,ne8cTBWIX 8llp0HOB rrpn OJIH3ICUX ::rneprn

flX. 06Hapyir.eHa 38BllCHMOCTb S<IJI)eKT8 OT CKOpOCTlI mtoHOB ll Hail

lleHO, 'ITO oCiJiaCTb rettepamm xapaKTepnsyeTcR, no Kpat-tHen Mepe. 

llBYMfl HMopaMH IlpOCTp8HCTBeHHoBpeMemrnx napaMeTpoB: R, C't > 
N2 tfM n R, c1:"' 1 tl1,1. floKasaHo, '!To sTn pesyJibT8Tl1 corJiacyroT

cfi c TeM MCTOSlTSJibCTBOM, 'ITO N60% IIHOHHUX nap COll9PlKUT XOTR 

01:l O,nl!H IIHOH OT pacnalla p-M830HOB. 

6. flpoBe,neno 3KCIIepmi1eHT8JlbHOe U TeopeTHIIeCKOe HCCJie,noBaHne 

CIIllli0B11X 3®)eKTOB B npoueccax oopasoB8HHSI 'IaCTHU ll pesmmu

COB. B TOM 'utCJie : 

- paspa<ioTaH M8TO,lt 3KOHOMHoro IIOCTpoeHHfi ,m1tpIJepeHUH8JlbHO!t 

BepoHTHOCTH pacna,na pe30H8HC8 C IlpOH3B0JlbHl1M CmIHOM,. COBM81!l8-

IOIIUtlt o611Utlt 1JopM8JIH3M D-(f)YHKmtlt C T8H30pHl1M qiopM8Jlll3MOM; 

. - IIOCT8BJI8H ll Ilp08H8JIH3Hp0B8H BOnpoc O B!100pe H8HJIY'Illlero 

8H8Jlll38TOpa pacrra,na, HaHOoJiee 'IYBCTBHTSJibHOro K Bl:lCTpoeHHOCTlt 

crnma pesoHaHca; 

- .paccMOTpeHa B03MOlKHOCTb ll3MepeHHSI IlOJIHpnsaunn o•rnpoBaH

Horo oapnotta A: n rrapaMeTPOB acHMMeTplm ero pacrra,noB. IloJiy•rn

Hl:l yrJioBue pacnpe,neJieHHSI n c,neJiaHU ouemcn 0111nOoK; 

- npo,neJiaH 8H8JIH3 CYl!l8CTBYIOOUIX 3KcrrepRM9HT8JlbHl1X ,U8HHHX no 

oopasoBaHH10 rroporoaoro pu-IIHKa B peaKUUSIX THna ap - apt,.,. llo
Kasatto, 'ITO ,U8HHl:l8 cor JI8CYIOTCSI C lIHTepnpeTaunen: , 3H8'utT8JlbHOtt 

.UOJ!ll IIHKa KaK S-BOJIHOBOro COCTOSIHllSI co cmrnoM 3/2, oOpasy10-

merocH ,nu~aKI.J,lIOHHO, C coxpaHeHHeM t-K8H8JlbHOtt cmtpaJibHOCTH; 

- npoaH8JllI3Up0B8H Bonpoc O cmme-'IeTHOCTH x0 t958)-M630Ha. 

floK838HO, 'ITO cymecTBYJIJlllH8 3KCII8pHM6HT8JlbHl:l8 ,Ualllil:l8 no pacna

,naM x0 O,nl!H8KOBO xopowo corJiaCYJOTCst K8K C IIC8B,UOCKaJistpHon:, 

T8K H C nceB,UOTeH30pH03 rmIOT638MH. IloJiyqeHHUe npn 3TOM M8T

pU'IH1:l8 3Jl8M6HTU cymecTB6HHO HCIIOJ!b30B8JIUCb npn: YCTaHOBJiemrn 

nceB,UOCK8~HpHOCTH x° C IlOMOWbID 8H8Jrn:38 A.nenpa; 
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- oOHapyJKeHa BblCTpoeHHoCTb cmma Ii++ -ns0Ciap1:1 B peam.tHH pp 

- t:,.++ + X npu 22,4 f38/c. IlOJJY'IeHHl:le 3Ha'IeHUH BepoHTHOCTU 

CilliHOBl:lX rrpoeKWtll ±1/2 Ha OCb z, paBHble 0,80 ± 0,06 B ClICTeMe 

roTTilJpn.na-JlJKeKcoHa, n o, 42 ± O, 06 B nonepe•rnott cncTeMe, xopo

mo cor.nacyJOTCfl C Ilp0.UCK333HllHMll MO.U8Jlll O.I(HOIIHOHHOro OCiMeHa C 

yt.JeTOM rror.nomemrn. HM.nIO.uaeTCfl U3MeHeHne xapaKTepa BHCTpOeH

HOCTH cmma B OCiJJaCTH P1 > 0,6 rsB/c; 

- BrrepBl:l9 HaCi.nro.ua.nacb BHCTpoeHHOCTb CIIHH8 p0 -Me30Ha B pp

B3aHMo.uetlcTBH.fIX.. BepoSITHOCTI, HYJJ9BOtl rrpoeKwm cmma Ha nop

M8Jlb K IIJJOCltoCTU peaKwrn OKa3aJJacb CiOJJI,llie 1 /3 H COCT8BUJJ8 

0,55 ± 0,04, 0,53 ± 0,04 H 0,51 ± 0,06 IlpU 5,7, 12 ll 22,4 
rsB/c, COOTB9TCTB8llHO. OCiHapyJKeH pocT BllCTpOeHHOCTII CIIHHa C 

p 
1

• Ha0JJIO.U0Hll8 stlJl)eKTa Bl:lCTpoeHHOCTll B HeaHHHrUJIHUIIOIIHHX pp
B3aHMo.uetlcTBlIHX IlpH 12 rsB/c H ero OTCYTCTBUe B pp-coy.nape

rurnx yKas11aaJOT ua cBH3b oOHapylKeHHoro stI;ll)eKTa c npoueccoM 

CJiliflHHH BaJJeHTHblX KBapKa ll aHTHKBapKa; 

- IlOKasauo, '!TO .naJKe Cie3 perHCTpawm uetlTpaJJbHOro mtoHa OT. 

pacrra.ua W - ~+~-~0 • B npHHwme MOlKHO onpe.neJilITI, B11CTp09HHOCTh 

cmma W-M930Ha IIO OTHOlli9HlllO K OCH peaKwm. C IIOMOinh!O 9Toro 

M9To.ua ITOJJY'I9HO yKa3aHHe Ha pa3Jlll'!Hbltl xapaKTep BllCTpoeHHOCTH 

CI!HH8 W- H p0-Me30HOB B pp-asaHMO.netlCTBHflX npn 5,7 rsB/c; 

- ITOK838HO, 'ITO 9KcnepHMeHT8JlbHlle .U8Hlll18 no B11CTpoeHHOCTH 

CIIHH8, IIOJJHpH38Ullit U ITOJJSipll3aUHOHHOtl acHMMeTpmt a.npoHOB MOlKHO 

K8'1.!9CTB9HHO oCi'bflCfiltTb B paMK8X peKOMCiltH8UHOHHOtl !CB8pKOBOtl MO

.U8Jllt, Y'I.JHTHB8!0In9.0: cmrn-opCiHT8JlhHOe B3aJIMO.UetlcTBne KOHCTHTYBH

TOB C ITOJieM y,ueplKaHHfl. 
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