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OElllAHXAPAKTEPHCTHKA PAEOW 
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'.. AK'rySnLHOCTL npo6new,r. liccne.itOB8HHfl 13 o6naCTH penHTHBHCTCKoti 
c ,' H'A8PHOihlJH8HK11t' B nocne,l(HHe ro.itH HHT8HCHBHO p88BHB8lOTCfl. 9TO' CBH88HO' 
. •, C • nomJTK81Uri BlillCH8HHH. 4JYH'A8148HT8JlLHHX BOnpocoB' qi11airni BHCOKHX aaep- . 

r111n, CTpoeHHfl 8TOl4Horo aipa Ill sneMeHT8PHhlX qaCTMIJ,~: CTOlIKHOBeHHH'H~ep 
npH BHCOKHX saepriax .itaIOT. BOaMoxnocTo' npo~epHTL ranoTeay1 o, H,llpe ·· KaK 
CHCT614e KB88HCB060,l!HIJXHYKnOHOB.IlpH nepe,llaqax 8HeprHH"".Hl4Ily11:&C8 8H8-
qHT8lll>HO, rfpeBHU18.J)~HX qiepMn-1,nmyn1,c - B, nepBy~ oqepe,llb B npou,eccax Ky-

'·_' 1,1ynHTHBHoro. o6paaoBaHHH qac~e:o. H CTpyll a.itpoaoB c 6on:&wHMH nonepeqm~::. 
. ' llli HMnyli1,caMH -- B a~pe aaq111H8!0T npOHBnHTLCH HOBHe CT6Il6Hlll CB06oiui -
, 14HOrOKB8pKOBHe KOHWHrypau,1,iH. ST~ coa.itaeT ripe.itnocHnKH, ,l!IDI Ha6mo.it8HHH ~ 

· · • , HOBliX HBnemttt ·KonneKTlllBHoro· THna, np8,llcKaa1,111aeMblX B: pa.ite Teo peT_Hqe- · 
:_CKlll_X MO.itenell~ J{nH 14X npo~ep~l4-H806X0,1!14Mll aKcnepHJ.16llTBlII>H~e ,l!B,HHb16 no 
· paanlllllHHl4 KoppenHIJ,lll_OHHbll,l XBp8KT6plllCTl4KBM. BTOpaqH!JX. qaCTl41\. Henno:,g~1,1 ·. 

ueTo.itoM BhlHBllBHHH HO.BblX·,, HeTpHBHBJI:&HliX npou,eccoB HBnHeTCH ·cpaB!ien14e 
c. pacqeTBl414,, BblnonneiiH!,11114 B. p81lKBX 110,llenen'; KOTOpble'iie ytilllTliBB!OT KOJI

/ neKTRB!illX HJ31IEIHHll:: TaKoe cpairneHHe nOMOllt6T. YKB88Tb rpBHHUU npHMeRH
"IOCTl4 Teo peTlll'IBCKRX MOAeneH H noaB011HT, BhlRBHTL ·Hanatme ·itonneKTHBHllX 
311)11)6KTOB. . ... , . . . • . . , ' . . , - : . >- , 

:··; , ,B ll,llpO-ff,l!ElPHlilX B38HIIO,ll6HCTBldHX npH BblCOKHX, aaeprldHJC peBnH3YIOTCH 
uaoroHyKnOHHHe CTPnKHOBBHHff •. lia1,1eana ·aTOMHble ieca CT8nKHBa1011u11xca 
ailep, 

0

140llHO' B ll!Hp,OKOll RHTepBane BBpbldpOBBTL qHcno: YllBCTBY~~Hi BO ,B3B:- \. 
ld110A61\CTBl414 HyKJIOHOB.

0

iticcne.itOB8Hld6 xapBKTepHCTHK npou,ecca MH0ll8CTB6H""., 
Horo' o6pB30BBHldfl . qaCTldll, _ B· 3BBHCHJ,&OCTld . OT· .. qacna yqaCTBYIOll(IIIX: BO B8B14MO-
ilelilcTBHH HyKnOHOB ,:.,. HOBoro napaMeTpa B' ii.itepnon qlll314K6 BblCOKHX 3Hep
r14ll ~ HB.nHeTCH O,l!HOH · 143, BKTyan:&HblX aa.itaq · penHTHBHCTCKoll .H.itepaon qilllald-, , ,. . . . ' ' . . '. ' ~ 

•,, ,' ,·· .. 
. ' 

Kid~.-

.' .. > •uenb J)B60Tbl COCTOHnB B 3KCnepHM6HTan1,11'01,1' HayqeHBld KYIIYlIHTHBH,OI'O 
o6p880BBHHHnpoTOHOB BOB38HMO,l!BHCTBHflX npoT~HOB H nerKHxpenHTHBl4CT
CKHX H.itep c Tlill6Jlblll ·H.itpoit· T8HTa·na :i3 ·nponaHOBOH nyai:ip:&KOBOll itauepe, : " 

, HCciie.itOB8HHl4 Hoppenflll,Hlt llell.itY o6paaoBBHHell , .1'-"'."ll680HOB H npoTOHOB ~/ . . 
. HCilYlllBHHHX B .. aa)iHiolO. nonyc4?epy, 143yqei1HH o6pB30BBHHH 8,l!POHOB C 60Jll>filH- -~ 

1114 no'nepeqHllllH HMil:,r'nr,callH, paap860TK8 'KpHTepl4eB· OT6opa' llHOroHyKnOHHblX' < 
CTO;KH,OB6HH£!. a'.itePHHX ~CHCTCll 14 'ldCC:ne.itOB8HldH xapBKT6pldCTl4K woroaysnoa-,, 'oe 

HNX CTOIIKHOBeHHifB a·a~HCldl40CTl4 OT t11i:cna npoTOHOB, yqBCTBYJO~x·Bo- iiaa-

'\ ' ' 
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. HOBH8H8 H HaytrH8H ll8HHOCT!, pa60Thl. BnepBhl8 npOB8,lt8H 8H8llH8 xapaK

- TepHCTHK npOTOHOB, o6p880B8HHHX B MHOrOHYKllOHHHX HA8PHNX CT01IKHOB8HH-
. . ~ 0 

HX B 88BHCIU4!)CTH OT KYMY1IHTHBHOI! nepeMeHHOll f' · , X8P8KT8pl18YIO!ll8il no-: 
PHAOK KYMY.iIHTHBHOCTH. . . . 

TaKJKe BnepB~e Hccne,ItoBaH1i1 KopperumHH MeJK,Ity- poJK.zteHHeK :ir.--ueaoHoB 

H npoTOHOB, Hcny[Qeim1,1x B 88,ltHIOIO nonyc(pepy BO B88HMOA8ilCTBHHX npoTo..: 

_ HOB _H nerKHJC; pe1IHTHBHCTCKHX ·HA8P C H.ztpou T8HT8ll8 B MHT8pB8ll8 HMny111,-
COB {2+10) raB/c'Ha HYKllOH.. . . . 

IlpoBe.zteao" CHCT8M8TH1l8CKOe HCCJI8,lt0i18HH8 o6p830B8HHH · :Jl'-:-MeSOHOB H 

. npOTOHOB .c·6om,WHMH nonepetrHblMH HMnyJILC8MH·B H,ltpO-HJl8PHHX coy,ItapeHH

HX npH 4,2,raB/c H8 HYKJIOH. Ha6JIJO,It8Hbl-HOBbl8, H8TPHBH81II,IW8 88KOHOM8p-
' • • • • •' I • '· • 

HOCTH 06p830B8Hl1ll TBKHX 8,lipOHOB. . , . 

· IlpH, nOMOll!l1 T80p8THtf8CKHX pacirnTOB B p8MK8X K8CK8,ItHO-HCil8PHT8ll!,-_ . , 

HOH 140,It8.riH, BnepBhl8. npoBe.zteHO ,lt8T8lll,H08 cp8BH8HH8 KPHT8Pl18B OT6opa ., . 

ueHTpanLHHX MHoroHyKllOHHHX a.ztpO-~J.1epmi1x coy,ItapeH11U; IioKaaaHo, B 11acT

HOCTH,~t1TO KPHTep11li OT6opa no 60111,~ouy 1ll1CllY npOB88HMO.zteilCTBOB8BWHX 

··npoTOHOB COOTB8TCTBY8T BH,lt8ll8HHJO CT01IKHOB8HHH HA8P npH M8llOM np1,1uen1,

HOM napaMeTpe. 0CCll8,ltOB8H npouecc o6p880B8HHll a.ilpOHOlliB 88BHCHMOCT.H . 

· OT 1U1c11a npoTOHOB, npHHHBmHx yqacTHe BO BSBHMo.zteilcTBHH. · 

~Kcn~p1W8HT8ll!,Hl,18 ;!(8HHhl8, nonytr8HHhl~ B .ztHCC8pT8UHH,HCpaBH8HH8 C 

T80P8TH1l8CKHMH P8Ctf8T8MH B8JKHl,I K8K .ztJill npoBepKH yxe CY!Q8CTBYK>IIIHX Teo

peTH1l8CKl1X IlO,ltXO~Ol3, T8K H ,ltJill paapa60TKH HOBhlX MO,lt8J.18HMHOJK8CTB8HHO
ro o6p830B8HHH ~8CTHU npH BblCOKHX aHeprHHX. 

' _- '·. --·· ~ ' .- . 
. Ilp8KTHtf6CK8H 8H81lHMOCTt,. IlOl:IY1l8HHb18 B .ztHCC6pT8Ul1H 8KCil8pHM8H~8llt,;"" 

Hl,16 ].\8HHb16. uoryT 6~~!,. HCnOJII,80B8Hbl npH Illl8H~POB8HHH HOBblX HCCJie.i(DBa-; ' 

HHH B88HMO,It8£l:CTBH£l: 8}.\pOHOB H H.ztep C ll.ztp8MH" npH BblCOKHX aHepnax. . j •. \ · 

. An606~µ1,1a pa60T1i1: ·ocHOBH~e peay111,TaT1,1 .ztHccep~BUHH 61,1111,1 npe.ztcTaB-· · 

neHbl Ha MeJK.ztYHBPOAHHx· KOH(pepeHUHHX no (pHSHKe BucoKHx aHeprHil H CTPYK-' 

Type H.ztpa B EepKnH {1980 r.) ,' Bepcane {198! r.), IlapHJKe (1982 r.), 

' 0CT_:,Jl8HCHHre (1982 r.), B EaJraTOH@ope,n;e {1983 'r. ), , fe».zte'n1,depre , 

{1984 r. h a T8KJK6 AOKll8,ItliB8llHCI, H8 C8CCHHX OT,lt8JI6HHH. Fi.ztepiioa (pHSHKH ... 

,; AH CCCP B 1981-83 r.r.; .Ha C6MHHapax JIBS H COB81l(8HHllX M8lKAYH8PO'AHOrO, 

C OTPY.ztHHiiecTB8. no. HCC ll8AOB8HHHM H8 .ztBYXMe TPO.BOH nponaHOBOH . K8M8 pa JIBS 
omrn:' . · · · · · · ' · · ' · • · 

. Ily6mIK8UHH. 0CHOBHbl8 pe ayJILT8Tbl .ilHccepT8UHOHHOH pa60Tl,I ony6JIHKO

B8Hli B ;a,;ypH8JI8X "H.ztepiiaa (pH3HK8 11 , ;;Zeitschrift 'filr :Physik" , B npe;.;; 

npHHTBX, coo6~8HHflX 0080, H B 'M8T8pmi~ax 131,1'mey~OMHHYTHX M8lK.l!YH8f)O.ztHWC 
KOH(p8p8HU.HH. . 

. 06'I>B~ mtCC60T8llH.H • .l{HCC8pT8UHH COCTOHT HS BB8.zt6HHH, tI8Tblp6X rnaB 
H 38Kllllq6HHH. 1 ;--
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, ABTop 88D!Hllt~6T: 

I~_ Ilpo~enaHHYK> pa6oTy n'o o6pa6oTKe 11 aHaJIHay BSBHMOAeiicTBHU npo.,

TOHOB I H.ztep .zteltTeprui, 'remm H yrnepo,Ita C H.ztP8MH T8HT8JI8 Ha CT8THCTH-

' .. K6 OKOllO IO THC; B88HMO.zt8i1CT.BHH B HHTepBane HMllyllt,COB {2-tIO) raB/c 

H8HYKJIOH I.18PBHtfHOro HAPS, 8 TBKJKe peaynLT8Tbl .zt8T8llLHOro.cpaBH8HHH 

.ztaHHblx CTa-BsaHMOAeilch11n npH 4,2 raB/ccnpe,ItcKaaaHHHMH KacKa.ztHo-
HcnapHTelloHoi MO.zteJIH.· i I - .... . 

. ., . ' •. .. ' - .. 
·. 2. PeayJILT_BTli HCCll8,ltOB8~HH KYMYllHTHBHoro o6pa30B8HHH npoTOHOB, a 

T8K:Z8, 8.ztPOHOB, conpOBOJK,lt810l!lHX HcnycK8HH8 npOTOH8 B 88,ltHK>JO nonycipepy, , 

B (p,d,He,C)-Ta CTOmtHOB8HHllX npH HMllyJILC8X B HHT8pB8ll8 {2+10) faB/c . ·- ,. . -.,_. , . 
ua·uyKJIOH. 

3 • .l{8HHhl8, ~ llOJIYtf8HHhl8 np~ HCCJI8.zt0B8HHH o6p830B8HHH jl'-.:.MeSOHOB H ., . 
npOTOHOB ,C 60llbWHMH nonepetrHb!MH HMnyJit,C8MH B (p,a,1ie,C)-Ta B88HMO-/ 

.zteilCTBHax np11·4,2 raB/c HB HYKROH, a TBK:ze Koppe1IHUHOHHblX xapaKTepHc

THK t{8CTHU, "conpoBO:Z,lt8Kl[QHX HcnyCK8HHe npoT.OH8 C C>OJII,IDHII nonepetrHhlLI 1 

HMilYllLCOM B. cr~:..B88HMO.zt8HCTBHllX npw 4 ,2 raB/c ·Ha HYKllOH: ... •'._, 

. 4. PeayJihT8Tbl 8Ha1rnaa KPHT8pl48B OT6opa_ ue1iTp8ll!,HhlX MHOrOHYKJIOHl{l,I~ 

cxonKHOBeHHH a.11epm,1x c11cTeM · H Hccne.ztoBaHHH 11HoroHyKJIOHHblX a.ztepHhlX .co

Y.ztapeHHit B aaBHCHMOCTH.OT trHcna npoTOHOB, npHHHBWHX yqacTHe BO.B88H-: 

M0~8HCTBlfH. . . 
'i 

I 

CO,lll!:PtAHHE AHCCEPTAUill1 
. ' .· 

Ho BB8,ll8HHH ,ltlllCC8pT8UHH 060CHOB8H8·8KTY8JI!,HOCTI, HCCne.ztOB8HHH 

ll.ztpO-H.zt8pH!iX CT 01IKHOB6HH'1. npH 'BblCOKHX 8HeprHHX H, cfo~LlllHX nepe,Itaqa~ 

aHepr.11H-HMny111,ca, a TBKllte cipopuynHpoBa~a ocHoBaaa uirni, paooTu H. ee. 
KP8TK08 CO.zt8PJK8Hlf6.. ' . . . . •.. 

. . 
• I , • 

IlepB8H·rJI8B8 AHCC6pT8UHOHHOa padOTbl Il0CBH~8H8 M8TO.ztHtf8CKHII BOnpo-

C8M nonyqeu:W:a H · o6pacioT~H aKcnepHMJlHTBJILirnx .ztBHHhlX~ KpaT~o onHcaHa 

axcnepHM8HT8llI,H8H YCT8HO.BK8-: .ztBYXN8Tp0.B8H nponaHOB8ll nya1,1pt,KOB8H K8-

Mepa TilK:.soo JIBS omrn C BHYTJl8HH8H MHW8HI,KJ H3 Tpex 
0

T8HT8llOBblX nnac-· 

THH·, noMel!leHHBH B uarHHTHoe none HanpHli(eHHOCTL.kl H IS. Kfc. · ., ' .. ,' . ' . . . " ·/ 

' Ka11epa ,3KCilOHHPOB8ll8CI, B IIY1lK8X npOTOHOB H nerKHX peJIHTHBHCTCKHX 

a,Itep a_, 4He ·H 12c ·Ha -cHaxpo\l,laaoTpoHe JIBS OlliiH · npH ii11ny111,cax npoxouoB · 

{2+10) faB/c .H nepBHt!HhlX H1.myn1,cax H.zt6p {2+5) raB/c H8 HYKllOH. B ',l!HC-:-

. cepT8UHH npHBOi!HTCH T8KX6 OCHOBHlil8 xapaKT8pHCTHKH CHCT_eim q,QTOrpa~H-: 

pOBBHHll l/1 nytrKOBblX H.ztep. . . . . 

IlpocuoTpcTepeocHHKKOB npoBo.ztHncii Ha npoc110TpoB1i1xcTonax_El1C.:.1 H 
EilC-2. 0To6paHHue npH npociioTpe co6hlTHH 111a11epaJIHc1, Ha nonyaBTOMaTax, · 

T111na IlYOC H CA!.IET, pa6oTBlli!lHX Ha JIHHHH c SBM _ESCM-4._: MaTeMaTHqecKaH 

- o6pa60TK8 C06YTHH npoBO.ztHJI8CL° C IlOIIOil(I,K) nporp8Ml4H reoiieTpHqecKOH pe-
' - " . \ ~ .... . ' ' ' . 
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P6KOHCTPYKI.\HH rEO~liTX) Ha SBM C;QC-6500. Ilocne npoBepKlt K8'l!6CT.Ba H3'.'" 
M8p8HlUI H BOCCTaHOBJI6HHll TpeKOB ~06!,ITHll 38IlHC1,1BaJIHC:b _Ha. JI6HTY cynap

.Hl,IX peiynl>TaToil. · i'o,rnocu· onpe.zieneHHH napaMeTpoB ·BTOpHtilil,1£ tJBCTHU. 
OKaaaJIBC!t paBHOit: ·' . 

< AP/P> = (II,s±0,3)% 
<A½~>. =: (0,0103±0,0002), 
, < AJ.; · · = co,ooGJt.0,0003) P~.it, 

r.11e. P. - H1.myJI:bC t1aCTHl.\l,I, .. ~o(. ...; TaHrettc rny6aHHoro yrna, ;, ·- aaaMy-
, , i .1, , , ,· ~ - . ,·· . TaJI:bH1,1i( yron. - ·. . .. - · • · · · · 

IloJiytJeHa B8JIH'lHHa npHl46CH CO()l,ITHH' B nponatte K •, C061,1THHl4,' .OTH6C8H-
' HblM n~ BHayanbHl,IM KpHTepHHM K Bsalil40,1tencTBHHM B TauTano:eon nn~cTHHKe. · 

. ' . •. "· . . •, I . . . • -
•. 3Ta. npHM6Cb . ,l{JIH p83JIHlJHblX nepBH'lHblX H,1tep COCT8Bl4JI8 '. ( 9-13 )%,' Ilpe,1tJIOJK8H 

cnoco6 'yMeH:bllleHHH TaKoit npHMec14, Onpe,1teneH1,1 aHatieHHH HeKoiop1,1x .i.te_To
,nH11ecKHX .~onpaBO~ K. JUIH6148TH'l8C!Cl1M xapaKT8IJHCTHK8.M H MHOJKec·TBeHHOCTH 

· BTOIJHl!HllXcripoToHoB,· JlJIH npoBe;zteHHH KoppeKTHoro cpaBH6HHH aKcnepm1.eH:.. 
,, ,,,1 . ' , - ., ' ' ' 

T8JI:bHblX .xapaKTepHCTHK ·C T60P8TH'l8CKHMH npe,1tCKa38Hl4llMH, C:03,ltaHa CHCTe- ·, 
M8 ,nporpaWI Ha SBM :C.i{C-6500 }tJill. yqe-ra BJIHHHHll peaJI:bHl,IJC ycnOBHit ,ll(Crie-_ 
P14146HT8.HacneKTPN BTOPHtJHl,IX qacTHn~nOJIY'l8HH!,18 C IlOMO!llbKl K8CK8,1tHO:.. 
HCil8pl4T811:bHO!\. .140;116JIHX~) ,,: . . . . . . . . , 

__,. • Bo· B3814MO.iteticT:el4HX nepB11t1ii1,1x. a·;11ep yrmipo.ita <1' H:ztpa1rn TaHTana. Ol.\8'.'". 
- .He Ha ripHM8Cb HB!1,l{6HTHipHI.\HPOB8HHNX H,1t8plil,IX ipp8r.M8HTOB (d, t, 3He ; 4He) . 

, Cp8,l{H BTOpH'lHl:lX IlPOTOHOB, 

· - , BTopa11
1

~na:ea :ztl4ccepTanHH nocBHti16Ha .accne~o.saHHKl KYMYJIHTHBHoro. 06...; 

p830B8HHll npOTOHOB BO B38H140,l{6HCTBHHX IlpOTOH~B H JIElrKHX p611HTHBHCT:.,_ , . 
CKHx H.ztep ·d, 

4tte .H _ 1~c c·H'AJJ8MH TBHTana. npH HMnyni.cax ·(2-tIO) raB/c 
' ' ,' . . .'t· , ·' ,· - ,·· .. ,., ' . ' , t 

, · Ha· HYKJIOH, , · , . , . .. , . . . . 
.· 1 • B CTa'.'"Coy.ziapeHHHX nplt ~o=4,2 _ra~;c·:§13Y'l8HO o6p~·aoBaHH8' npOTOHO! c 
. HMnyn~CSMH, t~-.0,7.raB/c B 38B14C14MOCTH ?T _KYMYJI~THBH~it nepeM8HHOit j> . , 
06!,ll!HO onp6,l{611fl6MOit KaK , ,·. . " ·. . . · . 
. . .... ,.. .. . '.'., ·. ·• '· ..:E- P,, . 

J, = --, 
? 

(I) 

. '.--~~ 

.. . • , , . . ·, .-.· . . . .. , .-mr . ·.: ·... . , . : > ... - -. 

r 'A6 E ~ aHeprHH BTOpH'lHOla :qaCTHl.\l,I,. P.,· ·- ee IlPO'AOJ!bH~it HimynbC, j'\: ., 

mp - M8CC8 npOTOHa:. , '· . . . ~ '. . . , , .· 

·'. 'IloK:aaaao; -'lTO B. o6JiaCTH J>0 > 1 ~· He •iztaeTCH. '',i\oCTH'lb KOJIHll'ecweHHOro 
cornaC.l!fl npe.ztCKa~aHHri .ZlKM C-8KCnepHMeHT811bHblMH xapaKT8pHCTHK814H npOTO

' HOB B. aaBl4CHMOCTH OT. 3HllqeHHH. nepeM6HHOii ,f>0 
'• STD. _BH'AHO. H3 pHC, . 1' ·~ r'Ae 

npe·,l{cTaBneH!i' aHat1eHHH cpe.itHHi HMnYllbCOB (a) H 'cpe'AH.HX noriepet1Hblx· HM- · 

. ·nyni.coB, ,(6) npo.TOHOB.B 38BHCKM_OCTH o'T ,58JIH'lHRlil f O .• /' • ,. - .. ~ • 

. • x): Hryea ·JlHH T1,1 H ,n;., i~llif~, ,~-~594;·~ ~;6~a·, · !;7~.. . ·•··. -
xx) · · · · · · · • · · ·. · •. · · · · ·: · · ,· -· · · ·· · 

ry,nHM8 K.K.'~ TOH68B B;,n, ~'OIDH1, PZ-10431, J{y6Ha, .1977; H~~ 1978,', 
:T,27,·c,:·658,. . . . .... ••. . . . . ' . 
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PHc. 1·. 

.... \ XapaKT8,PHCTHKH npoTOHOB C · 
P~U~7. raB/c B 38BHCHMOCTH QT'j,

0 

, 

a} cpe,1tHH8 HMnyJI:bCI,I, 6)'.cpeAHHe.no
nepe11H1,1e mniymi,CN, rHcTcirpawa - ' :. 

.· paC'l8T ;no ,KaC:Ka,1tHO:-H'cnapHT6JI:bHOi\ 

,140,1t6~. 

: .. /, I ,' ,,_ ·, ,. . . , 1.·, ,, , \. ,>· 

· Ilp8,1tCK83aHHH ]J.KM (rHCTorpa14148) y,1tOBJl6TBOpHT8Jil,HO OilHCl,IBallT o6nacn·, 
. 0 , ' «' . >, •• •• , • •• . ( •", •. , ' - '. • ,,., ... ' :, ' ·, • ; ' • ' ~~ ' 

/ 

r < 0,8,. HO He cornacyllTCfl C BKCnepHMeHTaJI:bHNMH 'A8HHl,ll,IH B KYMYJIHTHB-;-
• •' ' • ' • , ". '> O : • • '. .\ •. • J 1•'- t ; , , ~ .-..e / ' , 1 •,; ••, ,' • ." 

HOi\ 06JI8_CTH. npH f >L ·, .. • ... •. . . · . ' :, · \· ' . . ' . . 
' B aaBHCH1,1oc·TH OT .aaH6011omero aaet1eHHH• KYMYJIHTHBHoil • ne·peKeHHoit ·. ~= .·~ )::.~ :., npOTO~a: B cori~TH~ 61,1JI,H 1HcrineioBaHN xapa~TepHCTHKi'_co-

. npoBOXA8llll!ilX .Jl'- -weaoHoB .H npoToao:e.· IloKaaaao, 11To cpe;1111He xapaKTe.;: . 
·.: J)HCTHKH' IlPOTOHOB "conJlOBOE,1t8H~HH He ll.8HHIJTCH- B o6nacTH ;,··;. L' c::ii'oit- ' 

'CTB8 / J(''...:11.eaOHOB' . conpOBOE'Aall!llHX' o6p'aaoBaHH6 KYMYMTH.BHort (. ;,· > I) -
. npOTOHa ,· clia6o ll.8HHiJTCfl C J)OCTOM f>' ·,· T. e~ npouecc1,1 'HcnyCK8HHH Kyily-' 
JIHTHBHOrO npoT.OH8 ;H; ~C5pa~6:eairna. i;,. ~14630HO~ :a C06liTHH CBH3aHY cnaelo·~ . 

l ' ; ·. ,rpe;l{CK~38HHH .llKM B KYMYJ!llTHBHOA o~na~TH ' F > i ; ~nH· BC~~ npoTOHOBO C . ·: 
· HMilyJI:bCOM, P ~ o, 7· raB/c- H npOTOHOB, Hl461llllHX H8H60JI:blll88, 3Ha'l8HHe /> · 
j . . . B. co6NTHH, He cornaCyllTCH C 3KCnepHM6HT8JI:b~l,ll,lll 'A8HHblllH, C, ,1tpyroA CTO-

·\. , poH~, ,ll.KM Y_.itoBJieTBopnenl>HO onuc1,1B88T- cpe,1tHHe x_apaKT8PHCTHKH 'IBC:THU, 
: ; conpOBOE,ltak>!llHX BNJI8T· KyMynHTHBHoro npOTOHa. 3TO rOBOPHT o. TOM,' 'ITO 
· ucnycxaaHe npoToHo:e'c 6on1,mHMH\nopH,1tKaMH KYMYnHTHBHOCTH BCT~-coy,1ta-

peHHHX npH .4,2 raB/c H81lb3!i'. 061,RCHHT:b TOJI:bKO IlPOl.\6CC8MH riepepacce·HHHfl. 
• ,-, • I > '. -· • , ·-.-~ • .,: • ;., • •• • ' • •• ,-

.B' norno:11eHHH .1r -14630H8 HYKJIOHHOi\. napoit, Y'lHT!,1B801,11,1l,IH B T80p6TH'18CKHX' . 
··p.aC'18T8XIlO'JlKM~· .. \'. :.· ;· .> • .·· •·• ... 

B :Heynpyrux ·Baa111,10,1teAcTBHHx npoToHoB~c fi.iipow TaHTana B HHTepBane · 
HMriynbCOB' (2t-IO) raBic BI18PBN8 ·Ha6JIIJ,1t6H8 npHB8;116HH8H Ha pHc,!'.?' aa:ex..:. 
c1111ocn. cpe.itHero 'IHcna. OTPlll\aTe Jil>Hiilx:.qacTHI.\ <n.-> · B co61,1THH OT ,'lffcna · 

. aa6nJJA8HHblX.· npoT~HOB-Haaa,1t- . ~r; ·• · · , ·; '·. · · · · · ' 
' . 
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Puc. 2. 

. 38BUCUMOCT,r, cpe;z(Heil MHOll8CT,B8HHOCTl4 

:Jr--M830HOB OT IIHCJI8 npOTOHOB-H888Jl BO 

• :aaaHMo;ztelai:TBH.Hx pTa B HHTepBaJie 1411-

nynr,coB nepBHllHoro npoToHa . 

(2+IO) raB/c. 

·,·. ·,. I .,.. ;' ' ; • 

KaK BH;z(HO., npH,.H11ny1rr,ca~ nepBHqHm: npoTOHOB ~o > 5 raB/c B H8KDTOpo'1 ' 

OCiJI8CTl4, 3HaqeHHla n.'r H8C>JIBJ;z(88TC!l KOppeJIJUlHll M8:&:ztY, <YL_> H ti,~ • 

Taiioe noBe.zieHH8 Koppeniuiirn MOJIHO 1(8qec'l'B8HHO oei~HCH14T!,' B P811K8X MO;zte

Jl14 H838B.14CRMOrO B38HMO;z(8laCTBHH HYKJIOHOB .H,n;pa..:cH8p!i;zt8. IIpH Cionr,mmc . 

nepBHIIHWC HMnyirr,ca~. IlHOHLI iioryT. POE,118TI,Cll ', c5onee ~eM B 'O;z(HOII: HeynpyroM . 

CTOJIKHOB8HHl4 nejl.BH-ciHoro npOTOH8 C HYKJIOH8MU ll;ztpa. B TO ll8 Bp8Mll yBe-> 

nU'l8HU8 Kp8THOCTH coy.n;apeHU~ IIPUBO;z(UT K. POCTy BLIX0:1(8' npoTOHOB-HB88;z(, 
qTo' u 0CiyciloBJIHB88T HaJIHirue KoppenHUUM. .· · · · · · · 

', ' .111c"cne:ztoiiaHO llOB8)18HHe'• cpe;ialix IIHOJK8CTB8HHOCT8la OTPHl.l8T8 llbH!lX qac-, 

T~l.l 14 npoToHoB, 14CDY1ll8HHLIX if aa;ztHBJJO nonycqiepy BO· BaaHMo;ztei!cTBUHx '·. · 

·· · P, d ,He·, c' c H:ztpci11 TaHTana npu nepBullHoM 1411nym,ce 4;2 .raB/c Ha· HYKJI~H 

B 88BUC14MOCTH OT i3KCil8pHM8HT8JI!>HOro 'aHaqeHH!i 'IlP0~88HMO;zt8l!CTBOB8Bm~x: . 

HyxnoaoBH:ztpa-~HapH.l{a~·.·.2v.>j• ... · .· , :·, :· · • , _ 

, Ha6JIIO.l{8H8 CYUl8CTB8H~~ll ~38BHCHMOCT!, cpe,.l{~HX MHOJIC8CTB8HHO?,Teil ! .~ 
M830HOB' H npOTOHOB-H888.l{ ,OT 8TOIIHOro Bee.a ll;z(p8-CH8pli.l{8~ '. JIUH8ltHL1.li pocT 

.. 'cpe.l{Hela MHOllt8CTB8HHo:cTi .5r'.--M880HDB B, 38BHCHMOCTH OT IIHCJI8 .< Y;_ >' CO:

rnacyercH C ~O;z(e~r,11 H838BUCHMOro B38UIIO.l{8MCTBH!l HYKJll)HOB H;ztpa,.:;cliapa..: 
; ·· • • i . . ' ' ' ',:,• ,f,•. •--, •,. ' •'- • . ; · ,l 

}{8. YBe.1114qeHH8 cpe;z(Hero q14cna npoTOHOB-Haaa:it, no BC8lt BH;z(HIIOCTU,,CB!l-

88H(). C B03p8~!r8~H8M llHCJia· ·npOB88HIIO.l{elacTB0~8Bmux HYKJIO~OB .'H.itpa-MHlllEIH14; '. p} .. · -'.·,. ·,.· :--~.•4.2r.ati:' I . · -.:· ·· · ·' - •· .•, · ·. \.· .. 
• d JkTa . ·, 

:r. ·+··· 6.0I- . . . ' .. 

\.+····· ' 
' '. t ': 4.0 

S:.·" 
V 

2.01- , + ♦ + + . ~- ,;; . 
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n, 

;· 
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' Puc. 3 • 
, ~ ':" 

38BHCl4110CTr, Cp8.l{H8'1 MHOE8C!ll8HHOCTH 

5l'·-11ea0Ho:a ~T llHcna npoToH~B-liaaa;zt npu 

B3BHMO;zte~CTBHH fl.l!8P _ p,d,He 14 C . c HM..; 
nynr,co11 Ha HYKJIOH 4,2 I'aB/c c ,HAPOM 

.,, ·' ., ;· •' , 

T8HT8Jl8._ , :1. 
\ 

/ 

6. ·"\·.· 

,, 
' 

I\\•• 

H 

I, 

.. , _·f 

Ha puc •. 3_ llOK838HO llOB8;1(8Hl48 cpe;z(Heli IIH01t8CTB8HHOCTl4 :n--K830HOB 1 

< n..> B co6HT.Hllx c paaHu11 qucno11 ·""~ npoTOHOB-aaaa:zt npH B38HMo-· 

·· A8liCTBl4H a;ztep p,d,He -H c c 11;itpo11 T8HT8Jia. BH.l{HO, _qTo c y.Be;n14qeHl4- · 

811 paa11epa a:ztp8-CH8PH:zt8· noaBJill8TCII CH8l{8JI8 CJiaCiaa, (B dTa -B3814MOAela

CTBl411X), 88T814 ycHJIHB8J)ll(8fiCII (B He~a 14 . CTa -B88HIIO;z(8liCTBHliX) KOp-

' pemui.ia M8lK:ztY I'\.~ . H <n_> • JlJI.ll OT;z(8llf>iiO'ro H8~8T~llUl8rD a:ztpa Ai 
K011H8CTBO 'npoB88HMOA8liCTBOB8HHX HYKJIOHOB ·h llBJill8TCll cn:yqaliHOli ·. \ 

:eenHIIHHoli, MeHaJJ111e.licH o_T I :zto : Ai. c· y~eJIHqeHxe11 -v. o:ztH0Bpe11eHHo · 

. BOBp8CT88T 'lHCJIO pOJK;z(8HHUX' x·:..11eaoHOB H tmCJIO BblClUTLIX: H888;z( HYKJIO- · 

HOB~< T.e. Hll88T M8CTO ,KoppeJilll.lHH 148:at:ztY' l'I,~ H <~-> ~ 11pl4 8H8ll8HH.:. 

'. ,ax 'It ', : CiJIHSKHX, K Ai 1 .l{~Jl!>HettmHla pOCT •. n~ 0CiecneqJ,1B88TCII .TOJibKO ' · 

YB8JIHll8HH8M Kp8THOCTH CTOJIKHOB8HHM OT.ll8ll!>H!l:X: H8ll8T81ill!HX HYKJIOHOB' CH8-

Pll.ll8, llTO He npHBO;z(l4T, K8K C>LIJIO. BH){HO HS .l{SHHWC no,. pTa ...::aaa·Mllo;ztelacT:.. 

Bl4HM npM 4~2,.raB/c, K aaMeTH011y pocTy <n._> • IIoaToMy npH Cionr,mHx 

SH8ti8HHIIX n.-~· KOppe.11111.lHII ~elK;z(y . n.~ · '14, <n.~) ocnai5e:aaeT. 

, Bo ll88UIIO;z(8MCTBHllX' peJI.llTHBHCTCKUX ll;z(8p }{8laTe PHIi H yrnep0.1{8 C T8H

T8JIOII onpe;zt8ll8H8 'Te11nepai1/ypa cneKTPOB no KHH8THqecKott 8Hepru14 ~TOpHq

HLIX npoTOHOB c yrnoM BHneTa B naCiopaTopaott c»cTe»e Koop,n;HHBT . -6 :;,100° 
B'. p83HLIX yrJIOBliX HHTepBa~ax~ B npe.l{6ll8X aKcnepHiieHT8lli,H!lX omHCiOK T81l

nepaTyp1,1 cneKTpoB (30-40) MaB ue· CHJI!>HO ·oTnH'IBJOTCa' OT 3H8'18HH'1~ no.: , 

nyiieHH!lX pairne B a.l{poa...:s,iiepHlix BaaH~o:zte·ucrBHax~ . . · · · 

- . DblJIO 14CciieAOB8HO IlOB8}{8HH8 HHB8pH8HTHOil CTpyKTypHOli q,yHK~HH . 
.. , , L . ~ , · ·, • · , · ,1 , •• • , • ~ • : 

f ( ➔) = E ~ = ~ ~.~·: p~ E c.osf} do .: 'c2)-
p 

I 
dp _. p1.. dpcUl' p,,..mp dfd.Q . . 

, , ' u '·, , , -~· • ~' ,'.' , ' - . '1 " • o 

;z(.1111. npoTOHOB-H888;z( B 88BHCUIIOCTl4 OT KYMYJIIITHBHOA ·nepe118HHOla ··r, B -

\ dTa 14 CTa . CTOJIKHOB8HHIIX. 3A8C!, E . '14. 'p - aHeprua H Hllnynr,c 'HO

PHllBOla qacTl4Uli~ mr -:- 11acca_ npoToHa. IloKaaauo·,, llTO H8KJIOHN CTpyKTyp'.. 

· HYX q,yHKUHli · npoTOHOB-aaaai B ·• dT~ 11 · era .:. B38HMO.ztettcTBHII~ H a;ztpoa:.. 

ll.ll8PHLIX. coy;ztapeHHIIX T8KE8 'npHll8PHO OAl4H8KOBLI. . - · , . 
. , I. , - .. .. '· , , . ~ ' . , : . >' ' • • • 

· · 11pe;ztCK838Hl41l JUW 6ea yqeTa B88HIIO;zt8laCTBHII HYKJIOHOB B' KDH8'lHOII_ ,coc-

TOllHHH He-cornacyIOTCR CaKcnepHll8HTBJiiiHlilla ;z(8HHLl~H. YqeT CIDlnBHHII HyK-
' . ' . . ' .· ' ' ' •' '; 

JIOHOB ynyqweeT cornacHe paC'l8TOB C 8KCll8PHll8HTOII. . . 
, ' . . ' .• . , ' , ' -, ' ~ ·: , .·~\, ', ><. . , I ,:· . 

TpeTbll rnaBa AHCC8pT8UHH IlOCBlllll8H8'143yqeHHll HCnyCK8HHII qaCT14U C, 
. , , 1 • ~ \ • '. ' ,• I . ' 'I • ! 

CiOJil,111141114, nonepe'lHLllll4 1411llYJibC811H BO B88HIIO;z(8itCTBHIIX . a:ztep 'P ,d ,He . H C 

c/ 11.llPOII T8HT8ll8' npa HIIIlYJI~Ce 4 ,2' raB/c HS HYKJIOH •. Ha6JIIJ.ll8HO' oCipaaoBa-. 

axe' :r.~-11830HOB _14 npoTOHOB C 6on~mu1t 'nonepeqHL111H 'HIIIlYJI!>C81114,. npeBYmS- ' 

JJDIHIIH Kl4H8118!fHqecKHA npe;zte:n: :;z(Jlll, HYKJIOH-HYKJIOHHYX CTOJIKHOB8HHli~ ·, , 

'• Ha p11c., 4 npllB6.l{EIHO, ABYll8PH08 pacnpeAeleHl46 npOTOHOB C. HllllyJI~co'11 

P ~ o,? raB/c no nonepetiHOIIY HIIIlYJI~cy H 'CiYCTPOTe B CTa.:..BS8HMO;z(8ltCTBHHX. 

B14,,tHO-, 'l(TO H86JIJl;z(88TCft 8H811HT8JI!>H08 'lHCJIO npoTOHOB. 38 rpaa11ue1t KHHillll!-
' . ' ' . ' ' 

. H'l8CKor,o npe;l{ena. 

.7 \ .' 
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J{By11epHo~ pacmpe.zte·nemse npoToHo~ c ,HllllyJir,cow P > o,7 raB/c 
B aaBHCHIIOCTH oT•Hx nonepeqHoro H11ny11r,ca H C5blCTpOTbl B· 
CTa .;.B88HIIO)t8l!CT.BHliX~, IlyHKTHP COOTB8TCTBY8T KHH8118'1'Htle.:. , 

CK011y;npe.zteny,)tll~ NN-CTOJIKHOll8HHli:-, ' , ,'· , ,' 
0 

,·,· . . . . ,' ' ... ' . 

Ceqewrn' BblXO.ll8 npOTOHOB_:B ,dTa' (A ):H. 
. CTa ( • ) CT01IKHOB8HHli:X: B- 88BHCHIIOCTH ..•.. 

'OT 'KB8)tpaT8 nonepe11Horo HllllYllliC8~ Gn11om.: 
, HOA JUIHH8A llOK888H8 aiinpOKCH118UHH aKcne
Plill8HT81.IJ,HblX ·Jt8HHblX CYMIIOli ;itByx 8KCno.:. ' 
H8HT~ THCTorpaua :- npe.ztOK8S8HlrUl K8CK8.ll- . 
HOH IAO.ll8 IDl '.llrul ·. CTa : ;;.B38HIAO.ll8ilC?BHA~ ·· 

1
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Ha pHc·. 5 npe.ztCT8Bn8Hbl C8ll8HHH Bb1XO.ll8 npoTOHOB .B 88BHCHIIOCTH OT 
·. KB8~p8T8 nonepeqHoro -Hunyni,ca npOTOHS. CTpeJIKol!' YK888H KHH8Jl8'XHll8CKHl 

npe.zten .ztnH Hyxnoa:.'..HyKJIOHHblX CTOJIKHOB8HHit~·SKcnepneHT8nJ,Hb18.Jt8HHlile 
.ltllll .(d,

0

He 'c).'..ra' ' B88HIIO)teltCTBHli annpOKCHIIHpOBSmtci. 38BHCHM.OCTl,JO BH)t8 
A t.xr{-a p:) + bup(-6p1} • 'Jlllll. p'l'a. -CTOllKHOB8HHit 8KCil8.pHll~HT8nbHble' 

TOqKH annpoKCHIIH!)OP8llHCJ, 0,ltHOli 3KCllOH8HTOif. . • __ . 
. ' 'BenHllHHbl HSKnOH8 nepBoA. 3KC:llOH8HTbl a;., 3 (raB/c)-2 '.itnH BC8X HSJie-

TSlllllHX aiep B npe.zten~x OmH60K COBI18,1t8i>T. TaKoH" HSKJIOH KOEHi) HHTepnpe.:. 
THPOB8T:& K8K npoaBiieHHe aeynpyr1r1x: • · NN, -Baa1r1110.ztelcTBHil. ' . 

' · Ha pHci. 5 cnnowaotf mtHael! 1noKaaaH. pesy11HaT, amipoKCHIISUHH cneKT-
poB B. (d,C)-Ta B38HIIO.lt8~CTBHHX. · · 

,. rHCTOrpa1111ol JlOK838H p8Cll8T·cneKTp8llpOTOHOB no KB8,!tp8TY·ll0Il8p8ll-, 
Horo wnynica B_ .CTa-Baa1r111~ieicTliHax B paMK.ax .lll{M. IlyHKTHPHSH · r11cTo
rpaM11a- COOTB6TC'l'BY8T' pactieTy 6ea. yqeTa B88HMOieifCTBHH HYKJIOHOB B .KO-

; H811HOII COCTO~Hlr!H, cn11omHaf1' ·rHCTorpa11~a - 1 C yqeTOII CllHil8HHfi -HYKllOHOB. 
I BH.ztHO, qTo yqeT cnHilSHHfi· noi3BOJIH8T 'nyqme 011HC8TJ, 

0

8KCn'epHM8HT8llbHJ,18. ' 
' , ,· . ''. . " . . . 

, .zt,8HHbl8 • ,, .. . 
. IlOK888HO~ :qTo npOTOHbl _c 6onr,mHJIH nonepellHblll.H HWIY1IJ,C811H np8HIIYD18- · 

CTB8HHO o6paayJOTCfl'B U6HTp81.IJ,HOA 06JISCTH' 6blCTpOT,,BHe o6naCTH ~par~·. 
·1,1eHTa~H ·· a.ztep-cuapaia · H 111r1meHH. c pocT011 '.aT0Milor.o :11eca a,ll,pa-cHapa.zta : 

, , ' . • , ' I ', , ,' ·, , • ~ , , . .' 

y:ee1IH1IHB8BJTCflCpe,1tHH8 8H8ll8HHH C5blCTpOTbl·BTOPHllHl,IX npOTOHOB •. 
· iaKcnepHK8HTe np1r1_paanHllHhlX a,1tpo:..a~epHblX:Bsa1r1uo.zie!,1cTBHHX aa6nll-; 

.zt81lTCa, x:- -11esoa1,1 sa. KHHe11a!Ji1r1qecK1r111 npe.zteno11 • NN-cT01IKHOB8H~li. Jina · ' 
'y:eeJIHll8HHfl CT8'1'HCTHKH pacnpe.zteneHHfl '5r-~K880HOB no Pf, '110' B88HIIO,l),e'1CT""'. 
nax' d,HeH c c.a.ztpa111r1yrnepo.zta1r1 TBHTana 6LJ11i1•'c11oieHw 1111ecTe;-Ha 
PHC. 1 6 noxaa_aH CY11K8PHbll!· cneKTP r :-M880HOB ~ l'z ~0;3 (raB/c)2• rac_. 
TOrpa1111on npe,ltCT8BJI6H8 Cy11118-T60p8THli8CKHX pacqeTOB no IIO.lt821H JlKM.' 
.ltllH cra::.ueynpyrHXH CC-ueHTp8JIJ,HblX.B88HKO.zt8l,1CTBHl. rHCTorpaMJ180T
HOPIIHPOB8H8 !iS q1r1cno .5r-.:.11eaouo11 B HHTepBaJie 0,3~Pf~o~s (raB/c)2•· 
CTpekon noKa~aH KHHe11aTHlleCKHil npe.zien ilnH , NN-:eaaz110.zten

1

cT111r1n. Cnnoiu
uon IDIHH8it ·npe.ztCT8B1!8H peay.nr,TST annpOKCHM8UHH B BH.zte cy11111,1 .ltBYX ,18KC_. 
llOH8HT. ·Ilapa11eTpbl H8Km>HOB OK888JIHCI,' p8BHblllH: ._ a =(7,I4±I,53)(raB/c)-~ 
· g a::c2~45to,56)(raB/c)-2:. . · · _, .. _ . , · · 

· . · < Ha· pHc. · 6' BH.itHo; llTO 110.i{e'ni, JlKM ae 011Hc1,1iiaeT no:ee.zteHHH pacnpe.ite""'. 
JI8HHfl • no ·p?: B 'oC>llllCTH Pf~ 0,5 (raB/c)2 •· ' .: .• . ' < ' . . · . 

Pacnpe.zteJI8HH8' no Pf .lllifl. npOTOHOB, HSXO.ltfllllHXCfl 88 K~H8M8THll8CKHII ', -~ 
npe.zteJIOll NN~TOJIKHOB8HH1! annpoKCHll14POll8JIOCJ, ~YHKUHen 

d6/dp~·~ J\ ~"'~(:-ap~) . . . . . 
o Ilonyqeu1,1 lie11ilt11r1a1,1 HaKnouo11 cnenpo11: 

> a .~CI,4oto,~o)(~aB/c)~2.\. ·i/cT.c~~~O;S,I -'.ztna'. . .!Ta.·, H· 
. ~ '.;.(I,I9±o,04)(raB/cr·2 C · ):.~,c~.c:s.=I,4 .ll1ifl, CT8-B88HMO)ie'1cTmi'1. · 

I' 

,,.,r 

•9 

I ,' " 
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PHc. -6~ '· 
1/lHKlllllSHBHHit cywaapm,1it 'cneKTp x-.:.MeSOHOB 
no KB8APBTY nonepe1rnoro'Hwnyn~ca sr:-.,..M.e;.. 
SOHOB ,l{JIH, B38HMO,l{6itCTBH~ d , He. H C C 

,,' ,' H;llp8MH yrnepO;ll8 H 'l'8H'l'81!8. rHcTorpawoit", 
noK_838H _ pe ayJIJ,'1'8'1' p8Ctl6'1'8 no 110,l{enH, )!KM. 

, T8KHB M.8ru,JB _SiiBtl8HHH napaM.BTP8 H8KJIOH8 UOJEHO HHTepnp'erHpOB~TE, K8K ', 
cne;llCTBHB oClpaaoiaHidH nporoao:s B npol.\eccax xecTKHX coy;llapeaela aa 11a:.,; 
m,1x paccroaaenx. Peaynr,rar1,1 pacqera no JlKM ·_ c · yt1eTOM ~aHMO.zteitcTBHH B 

' , ' . , . . 1' ' 

KOH8tlHOM COC'l'OHHHH HB , cornacyJOTCH C ;ll8HHl,IMH., 
KaK H3B8C'l'HO, ;llnH M.HrKHX npOL\8CCOB, KOTop1,1e npeoClna,l{81l'l' B H;ll'po

H.ztepHOM lcetJeHHH, -A-38l3HCHMDCTI, lll,IXO.zt8 BTOpKtlHl,IX tl8C'l'HL\ .onpe.zteJIHB'l'CH. 
paaitepaltH C'l'8llKHB81llllHXCH ·0Cl1>8K'l'OB H MOlii8'1' ClN'l'L :napaueTpH30B8H8 K8K 

' "'' ' . ' -- ' ' ' ',," . ' . ' .. ·,, ', ' ' .A ' ; _r.zte _ · c(. < 1. • B :cnyqae JK8C'l'KHX CTOJIKHOB8HHit, · 3H8tlBHHH <Xe · :cTpe-
llH'l'C~ K' BAHHHL\B, tlTO CBH,IteTen1,cTBYElT o n0Kan1,ao11 :xapaKr'epe 11aa1r11.io.zten..; 

CTBHH. 

'l, g 
10 

\ 

•~><:://T, 
./ / 

/ ♦-.'. 
'/'// 

-,. 
/ 

/ 

♦ . 

10•1 F '' d , , 1 
'( .. s 10 ·50 

. ·Ap•, 

H~'· '. ··c 

.•_\· 

,. ., 

\ \ '. 

· P1r1i::.7. 

A-38BHCHMOCT:&. C81l8HHH BNXO;ll8 npOTOHOB , · 
c Pf-(0,5-tI,O)(raB/c)2 ~: .. ,·. H c ·. .. 

-~~l ,ci (raB/c)2 ,;;; ~- , ~ 'npali1,1e JIHHHH 
_; annpOKCHM.81.\HH CTeneHHOit ·' 88BHCHMOCTI,ll 

d~/J.p~ ~: Jf'.'. 

Ha pie. ? npu:se.ztesa A-aa:sHCHMOC.TL cneHHH 'BLIXO;lla npoTOHOB c none
peqa1,1MH HMIIYJII>C8MH BHH'l'ep:sanax P;;:;(0,5-tI,O)(raB/c)2 H lf~I,O (raB/c)

2 
, I ·, .. '.·. . . . ,. ,. .;, , . .. , .. _.· . . . . • 

' ,,· '.·, 
''.i . 

. IO 

I 

- i·· 
~i fr,. 

,· 

\ 

JlHHHH COOTB8TCTBYlll'l' annpOKCHM.81.\HH 8KCil8pHM8H'l'8JILHhlX TOtleK'cienBHHO~ 
aa:eHCHMOCTl,ll cl s-/dp~ o<:. A"', · .• Bemt1t1HHhl napawerpa ··. o( OKaaanHCL 
paBHhlMH l~O?t-0,02 H l,I?io,03, coo.TBBTCTBeHHO. KaK BH.ztHo, aaat1eH.HH · 

. ' . . . . . . ' 

napaM.eTpa .. ot .ClJIHSKH K 8,ltHHHL\8; C yB8Jilrltl8HHBM nonepet1Horo HMilYJILC8 · 
npoToaa A.:.aaBHCHMOCTI> _cTBHOBHTCl'I i<pyiie., · · 

· B TaCl.nHL\8 ·1 .npeicTaBnea1,1 aii~t1ea1r1n cpeAHHX. MHOEBCTBeHHOCTeit npoTo
HoB. c P.1:~1 raBic H, :U--MeaoHoB c p' ~ p,5 raB/c. Taw_xe np1r1:so.ztHTCH 
8KCllBJ)HllBH_T8 JII,Hl,18 · ~,!lBtlBHHH, CpB.ztHHX . nonepet1Hh1X HMnynLCOB BTOpHtllihlX 
npO'l'OHOB C P_i: ~ 0, 7 raB/c H 3Y-:.MB30HOB, 8 -T8KE8 8H8tl8HHH CpB;llHHX-B81IH
qHH nonepei:iHhlX.HMnynicoB, pacCi:iHT8HHhlB B;PBMK8X JlKM AJIH CTa-HeynpyrHX 

/ H CTa'-L\8HTP8JI~HhlX B38HM.O,l{ei1cTBHi1. ' ' . ' ' 

'Tadm,ii\a I 
· Cpe.ztHHB MHOJKecTBeHaocTH nporoHoB c. P.L ~ I raB/c H x--:ueaoiio11 
, C:PJ.i 0,5 raB/c~ cpe.ztHHe nonepetlHhlB HMnyn1,c1,1 npOTOHOB .. C 
PJ.~ o, 7 raB/c · H .i'Y""-M.830HOB B pTa; dTa; HeTa, c·r~ -HeynpyrHX 
H era -L\8HTpa.n1,H1,1x · B88HMO,lleitcTBHHX npH 4 ,2 · raB/c aa · .HYK1IOH · 

' 

' < n.,.~> 

THn 
B38HMO

ABHCT-

, PJ.~0,5 raB/c 

Pra 

b,06t 
0,02 

o,os± 
, 0,02 

, 0,9?t 
·<.~r'.> (raB/c) aKcn. 0,01 

pacq. 
; 

<fly_>. _ ,_; , ·: 0,240± 
(raB/c) aKcn. 10,006 • 

. ;PBCtl.' ' 

'dTa 

6,rrt 
0,01' 

0,00±. 
0,01 

0 9?t, 
. ' ' ' 

0,01 

0,239± _ 
0,007 

HeTa 

0,40± 
' ; O,Ol 

0,.13± 
0,01 

I ,01± . 
, 0,01 

cTa CTa,· 

L\8HTP8JII,Hf,IB. ,· 

· o~s0t . · 1 ,94± 
0,04·, 0,08 

0,26± :0,54± 
0,02 . 0,04. 

I ,01± , I ,01±,. 
0 01 -. 0 01 .· 
~ =·· 

. 0,92 0,94 

·.0,244± ·.0,240 ,,, 0,237±, . 

· o,·006 .··-, 0,003 _ • 0,003 
0,228 _:; 0,226 

KBK BH,ltHO H3 T861IHL\hl l I Cp8,l{HHH MHQEBCTB(lHliOCTI, 8,ltpOHOB C. 60JIJ,;.,.. ... 
mHMH nonepet1HNMH Hitnyi1,caMH pacrn · c y:seu~eHHBM · BTQMHoro • iiowepa .·_ ' 

~ ii;llpa-cHBPHAa, :e TO apewa K8K aHat1eHHH cpe,llHHX nonepet1Hh1X HMnyn1,60:s 
OCT81l1'CH npHMBJlHO O,llHH.8KOBhlMH~ Ilpe,l{CX838HHH JlKM ,l{JIH CTa HeynpyrHx. 

-· i: CTa.;,L\eHTpan1,a1,1x BSBHMo.zte«crBHit · ,ll81lT ~HatlHTe n1,ao MeHLWHe · aHat1eHHH 
. '\ ·,,·- ! '· . -··, '. .. ,. . . - . . '· . ~ ' 

Cp8,l{HHX nonepet1Hh1X · HMIIYJII,COB npOTOHOB C P,1, ~ 0~7 raB/c H ~--»e30HOB. 
, -B CTa · CTOUHOB8HHHX • iccne.ztoBaHo noBe;lle.HHe cpe.ztHHX.MHo:11:ec'rBeHHoc

··' Tel IlOJIOEHTEl1IbHO >aapHE8HHl,IX 'qac;HL\, .1r--M830HOB 'H npoTOHOll 'c P¥ ~ .. -.· 
. '' 'I ' \ . , . '.·• 

II 

'·,\ 
.! 



4'0,5 (raB/c)2 B aaBHCHY.OCTH OT Bemmmhl t.iaicH11.an1>Horo KBa,1tpaTa nonepe'I:-, .. 
soro , ZMIIYJU,Ca·npoTt>Ha· B ·co6hlTHH~' ·. ·' '· , •.; . 

IlOK838HO, 111'0 co6iiTHH-·c o6paaoBaHH8Y. npOTOHa C ciom,mn nonepe1Ull,IY. 
HY.nyn1,co11 · xapaKTBPHSYIOTCH '6om,moii Y.HOll6CTBBHHO,CTl>IO ~aplilltBHHIDC . tiaciwi:< 
~ ·, Eum1 11ayqeH1,1 aaHMyTan1,H1,1e Koppenm.tHH BTOPH'IHl,IX qacTHU B co6b1THHX 

• c ·06paaoBaH11e11. npOTOHOB c 6onLinH11.H ·nonepe'IHhlY.H. 1111nyJ11>ca11.11. 'Ha :pHc. 8 
npHB8,lt8HO OTHOmeHHe ( R) pacnpe,1teneHHli IIO 'pa3HOCTH aaH~yianl>Hl,IX' yr;;_ . 
noB Alf '' 11.BE,lU' l3!i6paHHOI iraCTHU8it (TpHrrep) H '18CTHU8Y.H cfonpOBOE.zte;.;. 

· HHH,·, nirny'IBHHoro B aKcnepHMeHie ,' K cooTBBTCTBYDuteMy pacnpe.zteneHaio,. 
pacc'IHTaHHOMY ito JU{M. Sa TpHrrepHyK> qacTHJ:tY npHHHiianac1, n1>6as qaCTH
ua B, C061,1THH; HY.BJO!llafl 3Ha'IBHH8 nonepe~uioro HMI1yn1,ca 60111,me l rsB/c. 

. . '. '. ' - .. · ' i, . _, 

. Ha , qacTHU!i conpoBOJK,ltBHHH .Hanaranoc1, Tpe6oBaHHe 1111eT1> aHa'IBHHe nonepe-q-
Horo .ID4IlYJU,Ca .. CB!im6 0,? raB/c H pa3HOCTI, B npOCTpaHCTBBHHYX yrnax . 
BH118T8 B ~~c .• k. 11.e:t,lty HHIIH~H TpHrrepHOH qaCTHuett He 6onea 'io~. ·. 

' ," ' ' _, ' . 

0., · .40, 80 iZO i60 
',' Li'P(~~.). 

"' .. ·:, ' ' 

'/ 
,1· 

PHC~_8. 

·. R pacnpe,lt8Jl8HHli' no p83HOC,TH · 
8 311111.yTa nl>HhlX yr JIOB , A If' 11.BZ,lU'., TpHrre 1)-:. 

' : ' ' '' ,• " ' .• ·.·1 . 
. · Hoff i qaCTHUBH- H qacTMUaY.H conpOBOlK,ltBHHH ,'. . , . . ) '' . ,, 

, B 3KCnepK1i18HT8 K COOTBBTCTBYIOII\BIIY 
''IBHHIO, paCC'IHTa~_HOY.y no )lKM. .. 

\ 

~a61,1To~ Y.81IhlX iaH~'IBH~it. ,.A.'f B aKcri~pHlieHTe. no·,cpa:eHeHHV c JU{M 
·Ban Ha aCCOl,lHaTHBHOBHCnyC:K8HH8,3H6prH'IHhlX,'18CTHUnO HanpaBneHHll Bll
JI8T8. qac'THU!i c' 60':n1,m111,1 nonepe'IHhlY. i11.riyn1,co11..' :c ' ' >, ' 

,:, TJeTB8pT8fl rnaBa ,ltHCC8pT8UaH nOC:Bflllt8H8 OT6opy ·H, HCC:ne,ztoBaHHll ..• ' "· 
CBO~CTB IIHOroHyKnOHHhlX B38HY.O,lteitCTBHit B 38BHCHY.OCTH OT ,'IHc'na npoTO-HOB i 
npHHHBWHx; yqacTHe Bo Baa1110,1teitcTBHH; • · • · · · •,, · 

' Cte~e111, ,iJIHoroayKJIOHHOCTH" .· KSKHX:.nH60 B38HJIOJ,l6YCTBHH JIOZHO 'xapaK-
'. • " · .. , ,•, ·, ,- - . ' , '. 

,TepH30BaTI, 8,ltHHhlJI,, napa11eTpOY. - cpe.ztHHJI 'IHC1IOJI ,HyKnOHOB, yqaCTBYIOIIIHX 
' Bo' Ba·a11110,1teitCT.BHH. CneKT8TOI)Hhl8 qipar11eHT!i ii;.iep npH STOii He pacci&aTpH

BaKJTC:H. B Jiame'11 aiccnepH11eiiie' 'IHC.JIO iiyKnOHOB, Y'IBCTBYii!IIHX .BO B38HllO
,lteitCTB~~. onpe,iienH:nOCI, ,H3, 'IHC.Jia ,npol)SaHY.OJ,leacTBOBaBmHX npoTO,HOB. Tillcno ' 
npOTOH()B 1 . BOB118'18H~hlX BO, B·aaHK~.zteitCTBHB ~· onpe;.ieJIH:nOCI, 'HS cne;.iy1>111ero :•' 

\,, - ·~" ,.. . •· ' •• :. > ~ , ~ ' -: ',., ·~.·- - ' : • • . ~-

\· j 

', 12: ., I," .... 

-.·, 

Bl,lpaJKeH~li: ., 
',;, - I'\.. ,..:.~i-n. ·- ~ ...;Vl,f) · .. ~ .. ('~)., 

. , Np - . ci-. ,. , , . r· . r.- t , . . . 1 
- • ,· ' ' < ,,· • ~ ' ' • • - ~- ¾ -

r.zte n.c.k. - nonHoe . 'IHCno aaputeHH1,1x qaCTH~-• · "-r- - t1Hcno ,r--1,1e-.• 
aoHoB, ~, • 1,1 l'\..ft . -:- _'IHcno ~par11.eHTOB H.i{ep;_c:ooTBeTcrieHHO~ ~Ha:- ·,-
PH.zta li MltlfilBHH~ MHOJKHTen1,, 1,8 y'IHTblBa_e~ 1t136blT_OK HeHTPOHOB a. H.ztpe TBH:-

\ ·. 1 ' - .- -- .' . . ' ·. , • "/ ' 

: Tana. ~parueHT8Mltl ,H.ztpa-CHBPH;Z.ta C'llt!T8nHCJ, nonoJKHTBJII,HO_ aapHlK8HHhl6 qac-: 
'l'lt!Uhl c Hi.tnyn1,co1i1 P~3 r~B/c It! c yrnou' HcnyCK8Hltl~ B lu~4° OTHOClt!Teni
HO ~anpaBneHHH ,ltBHlK8Hltlfl nepBH'IHOro· li;zipa. CneKT8TOp8Mll' H,l,lpa-MHfil8Hll' 

<C'IHT81Ilt!CI, npOTOH~, .zteV.TpOHU, ,H,l,11)8 TPHTllH ll reJJHli C HMnyJil>COM . •' , 
1 p;,;, 0,3 raB/c H8 HYKllOH. ,, , . . 

· IlpoBe.zteHo cpaBHHTen1,Hoe Hay'leHHe KpaTepifeB oT6opa ueHTpa11bHblX · · 
JilHO_I'OHYKJIOHHl,IJC CT01IKHO_BeHin. Ha J,l8HHhlX C'ra-coy,ztapeHHit. npH 4,2 raB/g' 
Ha HYK1IOH. l-layqeHH8 npOBO.ztHJIOCJ, C HCnon1>aOB8HH8M },IO,lt61IH})OBaHHIDC no 

' .llKM HeynpyrHx CT8-B3aHMO,lt8tiCTBHit npu TOH iKe nepBH'IHOit 'SHeprHH. ' ' 
. .· noiaaaHo; 'ITO 06bl'IHO. npl4~8Hli6Y.hl£t KpHTepHii no- MaJIOCTltl. nonHoro~ 
CTplt!IlilHHrOBoro :iapa.zta. liE1I~8TCli cmtmKOJd cna61:lM .zt1Ifl OT6opa C06blTHit c 
Manoit B6HH111t!HOl1' np~uenbHOro napaY.eTpa. . .... '• . . ·. . .. 
· Hait.iteao~ 'ITO xopomHM yc:noBHBM .itnH or6opa MHoroHyKnoHHl,IJC H.ztepHNxi ·· ·· · 
coy,1tapeHHH HimHeTCH,· B '18CTHOCTH, OT6op U6HTpaJibHl:lX coy;ziapeHHH no. , 
60111,uio.iy 'IHC:1IY npOB38HMO.zt8itCTBOB8BfilHX: 'hpOTOHOB •. · , . . . 

B Tadniue 2 npe,llCTaB1!8Hl,I 3KCnepl4M8HTa.JibHO onpe.zteneHHl:le, cpe;.iHHe.·:: 
q1,1cna npoBaa1111.o.1teitcTBOBaBmHx npoToHoB H co oTBeTc TBYIOl!lHe cpe AHHe 'IHcna 

, :H!KllOHOB,, Y'l8CTBYIO!IIHX BO B381t!MO.zt8itCTBHH, N ;'!Ja~T'. C~OPP,BK,THpOBaHH':>18')' .. ·· 
,Ha 1!36b1T,OK H8HTPOHOB B H;.ipe TaHTana. ·)lnH npOTOHOB-y'l8CTHHKOB OmH6KH · 

1 

• COOTB8TCTBYIOT, CT8THCrH'l6CKHM qmyKTY8UHHM, a .ztnfiHyK:nOHOB - B OmH6KH, , 
· KpoMe aforo,. BK111()'18Hli HeKOTOphle 11.eTO.ztH'IB~KHe Heonpe;.ieneHHOCTH. · · 

Ta6m1ua 2 · 
Cpe,1tHee :'IHC:nO npOB38HY.O.zteitCTBOB8BlllHX npOTO~OB, ·. < Np ) , · H 

COOTB6TCTBYRlll!88 cpe.ztHee 'IHCiro· HYK1IOHOB, npHHHBllll4X yqaCTHB BO 
. Baa11110;.ieffCTBH·H, < N yqacT > ~: SaaqemtH · < 1v,> pacq •. _pacc'llt!TaH';' .c . 
. IlOJIOlltl>IO ·JU{M. · · ' . · .. · • . 

.THn · 
ll 38HMOJ,l8itC:TBltlfl 

<N. > 
. ,/ 

,, -<. 

•. <N,y~aCT > '<' 
· < .N~ > pacq. -

,, 
\"_._, 

' 

dTa 

- .. 

HeTa 

8,64±-· 
0,24 

i?,4t. 
. 0,5, 

CTa, 

13,84± 
0;37--

2s,5± 
:o,s 

i4,9 

CTa 

U6HTpan1,H1,1e, 

' 29,96± 
' 0,55 - I 

\' '±'. • · ,61,4 · 
I,2: 

'32 8 . 
' ' ' 

Cs 



/. 

B Ta6mu~e2 T8Kll'.6 npHB6'A6Hll CPB'AHHe ~cna npoTOHOB-y'!laCTHHKOB, ·nony
'46HHLl6 c nowo1111,10 MM c.y-qeToll aKcnep1,1weaTan1,nux ycnciBHlii. Ha Ta61IHIJ,li 
BH'AHO, .' t{TO H8°ll!H aKcnepHll~HT8nI,Hb16 'A8HH!l6. Il08BOJlflllT. ~U6HpaTI> KJl8CC!l 
co6UTHlii c _ t{HCJlOll Yll8CTBYIOIIIHX BO B38HMO'A8liiCTBHI{ HyKnOHOB B mHpOKOM HH-

; TepBane: N y-qacT. ·. ID-t60. Heo6xo)(H_!:IO ·oTiieTHTI>, llTO BO.B38HMO;!{eliicTBH
ax C TfllK61llill H'APOM T8HT8JI8, B llHCJlO .yll8CTBYIOIIIHX HYKJIOHOB'BXO'AHT H 

HyKnOHU ~ HCIIYll!eHHlle BO BTOPHIIHUX icacKa;!{iiux B38HMO;!{ellcT:EiHHX. Ta6JiHrta 2 
noK83UB86T, llTO p8CCt{HT8HH!l6 ·no',llKM 8H8'l8HHH cpe;!{Hero llHCJl8 npoB88H
MO;n;eliicTBOB8BIJIHX npoToHo:a HeCKOJlI,KO npeBuwaIDT aKcnepHiieHTanliHue aHaqe

. HHH •. IIo-BH.ziHMOMY: 110.n;enr, .l!KM ·.cnerKa aaBumaeT t{HCJlO K8CK8.D;HUX nepepac-
,, ceHHHlii .AJIH B~OpHirnux: t{8CTHIJ,. . ... . ., • •, ~. . . . . •. . . . . 

. B 88BHCHMOCTH OT llHCJia npOB38HMO;!{ettcTBOB8BIJIH~npoTOHOB HCCJie;!{OB8-: 
11oc1, noBe.i{eHHe MHoiKec:TBElHHOCTH :ir--Me.aolioB H npoTOliOB c OTHOCHTenr,Ho · 
60JlI,IJIIIII.Ui p . • · . . .. ' ' . . .. · ' J ••,, . . 

_·_, Ha p··H. / 9 npH.B6~6H8 _aaBHC.,..140CTI, cpe .. ;!{H~lii MHO_lltec~eHHOCTi'npoT. o_HOB 
C P.1.::;,.rra_B/c H jl'-ueaOHOB C P.1.? 0,5 raB/c OT cpe;!{ ero IIHC118 npOB88-: 

0HMO;n;eilCTBOB8BWHx:npOTOHOB B, d'l',:, \.\e."\'a.., c:r,. -Heynp rHX
0

H. C'fa. -IJ,6HT
. panr,iiux cTonKnoiieHiax npH 4,2 raB/c Ha HyK.iIOH.·

1 

>" ·. . · · . 

. P.ao.9.~0m.lOO'l'!,Ope~e:l! MHO)Jt80'l'B8HHO

~ .. C'l'H npoToHoB c PJ.~ 1 raB/c ( .•) 11..:ft.: .. 
H630HOB C P.1.). .0_,5' raB7c ( "'·) OT cp'e.zi..:. 
,Hero t{HCJl~ npo~OH~B, y-qaCTBYIOIII~~ B. 

s 
\1' 

'·' 
\25 

d'\' ~ , · H .. 1' ... , c,a. -HeynpyrHx H C'l'a. · -

nenTpa111,H'i;ix BaaHwo;n;eliicTBHHX. 

q1'\. -~-, . . .. . . •, .. . Ila pHC. 9 _:mwio ~- 'ITO 1!8Jm'lliHH . . < . '. · · . cpe~eil: MHOJit8CTB8HHOC'l'H ,fl -:-M830HOB 

~• ·. _·/·.·_· _--~:_· ·._ : __ ··.. .c PJ.~. 0;5 rsB/c pacTyT. npo~op~~HaJil>-. · 
~" . ~ · ...... ; .·. .. HO y.B8Jlllll8HHJO. 'lliCJia. npOB3aHMO,l.1;8HC'l'BO-,. 

, • ,
0 

., · ,
0 

· ,,· ,. ,, : BaB1IIUX npoToHoB. An:II cpei,Il;IDIX MHOllteoT-

\0 

,. ':"•'.·- · · seHHocT·eif npoToHoB c Pi). 1 raB/c .• · 

. 'l'aKllt8. Ha6Jmu:tae'l'CII .mmeil:Hai! 'aamxCID.iOC'l'I,, HO °CYJ!l8CTB8HHO CWil,H88.;. 
. B CTa:..:B38HMO,zt8ltCTBHHX npH ·4,2 raB/c paCCMOTpeaa' 88BHCHMOCTI, cpe;!{-'i 
sero cywwapnoro nonepeqaoro zwnynr,ca-BropHqnux nporoaoB c P~O, 7. raB/c 
H, Jr--»eaoHOB. B C06UTHH OT cpe;n;aero cywwapHOJ:'O npO,ll,OJII,HCi'ro .·Hwnynr,ca · · . 
TeX xe qac·THI.\ B CHCTe'we neHTpa »ace _cTam<HBBK>IIIHXCH fi;!{ep., SKcnepH11eH-
Tan1,aue ,ll,8HHue cpaBHHBanHci c npe.ztcKasaH11awz.lll{M. · 
. . . B T86JIH~e 3 npe.icT8BJl6Hll 3H8},16HIIIH cpeAHHX .cyilwapHbIX npO'AOJll,HUX H 
nonepet1HNX HMnyJII,COB npOTOHOB C P).:. o; 7 raB/c H, T--»eaOHOB BO B381/1MO..: 
'A8ltCTBHHX paaHoro THna, OTo6paHH!llC K8K no q11cny npOB38HMO;n;eltCT~OB8B-

• . . '/ . • . . .. . .. I 

\, 

, . 

IJIRX npOTOHOB, Nj, 
. · X .. 

Et: ).· · . 

T8K H no no11H0Lhionepe 1rnoi1 8H8PI'HH CTOJIKHOB6HHH~ 

Ta6n11na 3 
Be1IH11HHU cpe,ztHHx·cywuapHux npo,ll,onr,Hux H nonepetlHUX HMilYJibCOB 
npoTOHOB c · p ~ 0 ,~7 raB/c H 5l'--M630HOB, 'B 8KCnepHl46HTe li paCCIIH-
T 8HHb16 no .l!KM 'AJIH co6uTHL1 pasHoro THna • · 

-THn /' sKcn. < ri 1K~~\ . ~ (JIKM) . (;uKM) 
< P,,. > · .. <fr,'> . -·~ff>_·. C06b1TliH 

MaJIOHYKJIOHHOe 0,486± 0,254± 0,435± ·. 0 238-t 
'j t . 

Nr<!=- 2 •<N,,> 0,010\ · 0,003 . 0,003 0;001 

MHoroHyKJIOHHOe 0,318± 0,306± 0,344± :. 0,251±. 
··Np> 'L ·"<.Mp> 

.. 0,005 0,003·· .. 0,003: ·. 0,002. 

-MHOrOHYKJIOHHOe' 0,3!8± , 0,325±, 0,334± 0,260± 
. ~t ::.-:t- <Et:> o,oqs 0,005, , 0~003 . 0,002 

. . IIpe,ll,81!bHH6 BeJIHIIHH!l Nr li Et. ,ll,1!li OT6opa imoro~yKJIOHHNX 
CTOJlKHOBBHHlt 'BU6HpanHCT, paBHblMH y,ll,B06HH!ll4 cpe,ztHHM 8H8t{6HHHM COOTBBT
c TBYIOIIIHX Benwrnn ,llllH Bcex Heynpyrux · CTa-BsaHw.o.neiicTBHti. Ta KOH KPH Te-

, - - . . . - ' ./" 

pH/ii OTCiopa 8,zt6KB8T6H BN,zteJieHHIO COClhlTHM C OTHOCHTerir,Ho ,M81!NMH BeJrnqz-
' ' ' ' . ' - ~ 

H8Mli npHIJ,e1!I,HNX napaueTpOB. . . 
.T!l6lllll.\8 3 llOK83blB88T~ qTo B 8KCnepm&eHT6 ;!{JlH MHOroHyKJIOHHW! ·co6ii

Tliii H86Jl!O,ll,88TCH "60JII,W8li BeJrnqmia nonepellHOii KOMnOHeHT!l 'cy.MM8pHoro' .HM
nynr,ca BTop11111aux -qacTHI.\. PacqeTu no .1IKM, :.ztaxe 'AJlli MHoroHyKJIOHH~x coy

:. ;!{apeirnii, aaBL1waIDT Ben1-1qHHy -npo'Aonr,Holii cocTaBriH10111eii cyi.iMapaoro zwnynr,
ca, IITO Cl3H88HO C nepm1iep.0.qeCKHM xap8KTepow HYKi.lOH-HYKlIOHHUX coy;n;ape
HHil, Hcnonr,syeiwx B pacqeTa:x: no KacKa;!{H·on .11o;!{eni. Haon10;n;eHHoe cy111ecT-

.,, I • •' • 

B6HH08 ,OTJlH'tlHe B6JIHqliH CyMM8PHNX nonepeqHux .Hllllynr,coB 'All.ii IJ,eHTp81lI,7 . 
HblX MHOrOHYKJIOH.HblX COY'A8Jl6HHM B·a.KcnepHMeHTEl H_B MO'AeJlH MMMOllt6T 

. CBM6T6JII,CTBOB8TI, 0 H8Jrnq11z· M6X8HH8MOB KOJilleKTHBHOro THna, KOTOpue 
He yq.0.TblBanHcr, B uo;n;enI>HNX pac11eTax. · · · · ' · ·· · 

. B saKJIRJllEJH.HH cqiopwyn.0.poBaHu ocHoBHue pesynI>TaTu 'AHCCepTaniottnoil 
pa6oTu: · · · · · • 

L C yqaCTH614 8:BTOpa 6u'n nonylleH· H npoaH8JIH8HpOB8H 60JII,IIIOH 8KCne"'." 
pHweHTanr,nuil waTepHan nci · H.ztpo-H,ll,epHuM Ba'auo;n;eUcTBHHM B .HHTepBa.ne HM"'.", 

nyn1,coB (2+10) raB/c Ha Hyirno·H aaneTBflll!lero HJtpa - ,01-tono IO Tuc. nsaz
wo,ll,ei1cTBHL1 .H'A6P. p,'d ,He; C C a;n;paMH T8HT81!8. IIpo:ae.zteHO o6m.HpHoe' cpaB
HeHMe, sKcnepHM8HTanr,Hux ABHHblX CTa-:eaaHMOAe£1cTBHL1. npz 4,2_:raB/c c 
npe;n;cKi.laaHHHMH. KacKa,zuio-Hcnap11Ten1,Hoil MOAeJIH~ · --~-

x) E-1,-=:!~M~+P:.'-k.s ':r;n;e. M. H ~i -'wacca H nonepeqH~lii 

HMnynr,~·\-On.~T~PH:.ittoti -qacTHnu, 8.,,,'o. zirn i , cooTBeTcTBeHHo., 
;D;JIH IlHOHOB 141114 npOTOHOB. 
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2. Ilony,rnH HOBHit a~cnepm1eHTanI,H1iJ.1 1,1aTep111an .. no KYMYllHTHBH<>MY 96.:.. 
' ,, - ,- . " .,- •. ,, .- -· ·. ., . ,, . ' ' ,·· ' 

paaoBaHHIO npoTDHOB BO :esa111uo.zteJ.1cTil.1rnx npoTOHOB~ ii.ztep · .ztet.1Tep111Hf renHH 
111 Yrnepo,zta c HAP8LIH T;HTana npH mmym,caic. (2i-IO) raB/c Ha HYK1IOH. • 

3 •• IlonytJeH!i. iloBue ,ztaHHN_e no,o6paaoB8HHIO qacTmf c. 6om,w0MH rrorrepe'l
HNMH IIIMIIylir:.caMH BO :B38111M.O,zteitcT:el/lHX H,ztep . p,d,He,C c· H,ztp8MH T8HTana. 

· np111 i1~nym,ce 4,2. I'aB/c ·Ha HyKlioH. · · · · · / 
· .4. · C noMOIJILIO pacqeTOB no Ka~Ka.ztH07111cnap111Ten1,Holl Mo.zten111 npoBe.zteH 

,11.eianLHblH 8H8nH3 KplllTep111e:e OT6opa •UtlHTpaJi1,1rnx MHOroHyKnOHHblX. CTOnKHO
B6Hllli1 H.ztepHblX c111cTeM. · '· . · · · · · 

· ~- BnepBhl~
1 

~ccne,ztoBaHhl xapaKTepHCTHKH BTOPH'l!fhlX '18CTIIIU B,(d;He,c)-
-Ta HBynpyrHX H ;; CT&-ueHTpanLHhlX _CTOllKHOBeHIIIHX B aaBI/ICI/IMOCT0. OT '10CJI8' . 
npoTOHOB~ nplllHHBIIIIIIX yqaCTIIIB :eo.:eaaHMO,ztetlCTBl/1111~ 
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' - ' ....,,. ,, . ,,. . . -. . . . . . . 
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