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B nacToSimeii: paooTe npuBOJlSITCSI peaynbTaThi sKcnepuMeHTanbHOI'o 

IICCne)lOB8HIISI ynpyr'OI'O pacceSIHIISI UpOTOHOB Ha )leii:TpOHaX B SHepi'eTU:'Ie

CKOM- IIHTepaane 10-70 Tsa B o6nacTu KBanpaTa :'leThipexMepHOI'o nepenan

HOI'O uMnynbca (0,002 :51 il 'S. 0,2 (rs6/c)2), 

11ay:'leHHe npouecca ynpyi'oi'o.pacceSIHHSI npoTOHOB ua neii:Tpouax B 

sToii: o6nacTII auaqenuii: · t. naeT, .B03MO)I{HOCTb onpenenHTb anaqenlle napaMeT

pa. HaKnOHa ,JlucjlpaKUIIOHIIOI'O: KOHyca, a . T8K)I{e, Ha OCHOB8HIIII IIHTepcjlepeHUIIII 

. KYJlOHOBCKIIX ,II SIJlepHbiX. C.Hn, -, Benu:'IHHY II 3118K OTIIOllleHUSI JleHCTBIITenbHOH 

·qac,TII aMnnuTyJlhi ynpyi'bi'o pacceSIHHi:I- K MHHMoii: ee qacTu non yi'noM, 
0 

f5nH3KUM. K. 0 , J1cnonb3YSI MOJl_enb. fnayf5epa, MO)I{HO nony:'IHTb B Ka:'leCTBe . 

cneJlCTBIISI COOTBE!TCT BYIOliiHe Jl8HHhie 00 aMnniiTYJle . p n ~pacceSIHIISI, 

. , 3KcnepuMeHTanbHOe ,uccnenoaamre npouecca .ynpyr'o!"'o pd . .:..pacceSIHHSI 

... casraauo .c TpynnocTsrMu BhiJleneHIISI :'IIICTO ynpyi'oi'o (Koi'epeHTHOI'o) paccesr..:. 

··nusr na neii:Tpone ( 6ea paaaana.), P srn paooT B. aToM aan~aanenn/ 1-31 ohm 
" ' . . 

BhiU()nHeH npll _IICHOnb30B8HIIU 1\.feTOJla MHOI'OKpaTHbiX npOXO)I{)leHHH BHyTpeH-

Hei'_O _ny:'IKa.UIIKnH:'IeCK()I'O YCKOpUTeng :qepe3 TOHKyJO. )leii:TepU30BaHHYIO .nonu-

9THneHOBYIO MUllleHb C pei'HCTpauneii: ypna BhineTa II SHepi'IIII :'18CTIIU.'.OT)l8:'1H, 

BhiCOKaSI. yPnoaasr II snepi'eTII:'IecKasr paapema10masr. cnoco6uocTb. MeTona no

aaonsreT BhuiensrTb coobiTIISI ynpyi'oro p.d .:-paccesrHIIsr 6ea·.paaaana neii:Tpona 

II ·6ea ,npiiMeCII KBa31IynpyriiX coohiTIIii: .ua . .casraannhiX nyKnonax · yf'nepona, 
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BXOllSIIUei'O B COCTaB MHWeHH._ PacwHpeHHe o6naCTH H3MepeHHSI B CTOpOHY 

MeHbWHX yrnoB pacceSIHHSI OI'p8HH~HB8nOCb B OCHOBHOM MHOI'OKpaTHbiM Ky

nOHOBCKHM pacceSIHHeM ~aCTHU 0Tll8~H B MHWeHH-nneHKe· H 3Ha~HTenbHbiM .. 

¢oHOM ~aCTHU ManoH aHepi'HH, B03HHK8IDIUHM llpH B38HMOlleHCTBHH npoTOHOB 

ny~Ka c SillpaMH yrnepolla. HacTOSIWaSI pa6oTa BhmonHeHa Ha ocaose -yco

BepweHCTBOBaHHOH MeTOllHKH C HCTIOnb30B8HHeM I'830BOH lleHTepHeBOH MH-
/4/ . 

weHR 

1. M eTollHKa · aKcnepHMeHTa, an napa Typa 

3KcnepHMeHT BbiTIOnHeH Ha - " ycKopuTene. HII>B3 . 70 rae ( Cepnyxos) 

/5/ 
MeTOllOM pei'HCTpaUHH ~aCTHU OTlla~H o ·MHWeHbiD cny)I{Hna CBepX3ByKo-.· 

-7 2 
BaSI I'a30BaSI lleHTepueBaSI CTpySI. nnoTHOCTb MUWeHH. 6bina "' 10. . r/cM , 

yrnosoH paaMep ee cocTaBnSin "'0,5° ·(llnaMeTp 30-40 MM, paccTOSIHHe llO 

lleTeKTOpOB' 352~ MM) o ,UnHTenbUOCTb. cyiUeCTBOBaHHSI I'830BOH CTpyH B Ka

Mepe yCKOpHTenSI OI'paUH~IIBBnacl>· IIpOH3BOllHTenbHOCTbiD BaKyyMUb!X HaCOCOB 

H 6bin8 "'200 MCeK, B Te~eHHe' KOTOpbiX anepi'HSI nepBH~HOI'O ·ny~Ka MeUSieT

CSI ua 6 ras. BpeMeuuoe YXYllWeUHe. BaKyyMa B K8Mepe YCKOpHTenSI' He BnHSI

no ua ero pa6ol-y, no npHBOllHno K yxyllweHuro <t>oliosbiX. ycnosHH aKcneiiH- -

MeHTa.· B Ka)l{llOM unKne ycKopeHHSI lleHTepnH HH)I{eKTHposancSI 8 KaMepy 

YCKOpHTenSI llBa)l{llbi, ~TO II03BOns!no CllenaTb H3MepeHIISI OllHOBpeMeHHO B llBYX 

anepreTH~eCKHX · HHTepsamix. · Yrnhi pacceSIHHSI ~acTHU H HX aueprHSI H3Me

pSinHcb nonynpOBOllHHKOBbiMH lleTeKTOpaMHo nollp06Hoe OIIHC8HHe pa60Tbl ra-

" " . . /4,6/ 
aosoH MHWeHH H perHCTpnpyrorueH aneKTpOHHKH llaHo B pa6oTax · • 1 

PHc. 1 H 2 lleM.OUCTpHpyroT BHll aMrinHTYllHbiX cneKTpos,. aapei'HCTpri

poBaHHbiX OlliiHM H3 lleTeKTOpOB B llBYX. IIOnO)I{eHHSIX, KOTOpbiM COOTBeTCTBy-
2 . 2 / 

IDT lleHTpOHbi OTlla~n c' t =-0,037 (fas/c) n t =-0,052 (fas/c) ~ Ha6nro-

llBeMbiH <i>OH (aawTpHXOBaHHaSI 'l8CTb)· IIOSIBnsieTCSI rnaBHbiM o6pa30M H3-3a 

B38HMOlleHCTBHSI ny~Ka; C ·ra30M, pacceSIHHbiM B · BaKyyMUOH KaMepe 'ycKOpH

TenSio OH H3MepsmcSI nepHOllH~ecKn; nocne Ka)l{llOro' pa6oqero o6ny'ieHHSI nO-

4 

..• 

~N -Llt 
aook 

200 

100 

-1:=-0.037 
I 

0 I VIII ll$/lft;f7/lprlM21¥(!;rzf'h·~ , " o· ... .. ., .. -· 

Pnc. ~ •. 3 HepreTH~ecKHH, cr~e~Tp AeHTp~HOB .. OTlla~n. npn t,. 
(faBle)~·. L.~d :7 ;1,98 Map). -~amTpiucosaH c_neKTP B ·<t>oH 
TeKTOpa ( j -HoMep, ~MIInHTYllHOI'O.,KE,lHana).,.-•. , . ; ,·, . .-

5 



1 H3Mepeang B cTopoay 

BHOM 'MHOI"OKpaTHblM Ky

meHKe' H 3H8'IHTenbHbiM 

~38HMOaefiCTBHH npOTOHOB 

:onaeaa aa ocaoBe ·yco

.aoBoil aeilTepHeBOH MH-

~3 • 70 fsB ( Cepnyxon) 

0 cnyJKHna CBepX3ByKo- ' 
,. -7 2 

EIH. 6hma "' 10 r/cM 1 

·40 ·MM; paccTogaue ao 

uS! raaoBofi. cTpyH B ~a

>GTb!O 'B8KYYMHblX H8CQCOB 

apBHtlHOI"O ny'IK8 MeHgeT-

Mepe YCKOpHTeng He BnHg

iOBbiX ycnoBUH SKcnepH-

iKTnponancg. B KaMepy 

JeHHg oaHOBpeMeHHO B aByX 

·nu .. n nx saeprHg naMe-

Hoe onncaane pa6oTbi ·ra-
. /4 6/ 

:o · B pa6oTax 1 
• 

cneKTpoB, aaperncTpH

~~· KOTOpbiM cooTBeTCTBy-

01052 (rsa/~)2 : Ha6nro-

rnaBHblM o6pa30M H3-38 

{YYMHOH KaMepe ycKOpH

pa60'Iei"O. o6ny'Ieang no-

11N -llt 
300. 

200 

100 

t=-0.037 
I 

o~~~~~~~~mo~~--~~

o· 
,.l," 

p nc. ~ • .· 3 HepreTn'IeCKHii, p~e.KTp .!{eiiTpOHOB ,0Tll8'1H 
(faBle)~. (- .. E.d :7) 198 MaJ3) •. ~~wipu.xoBaH cneKTP 
TeKTOpa ( j -.HOMep, ~Mnnl!TYJlHOI"O ,Kf,lHana).,, .,, .. 
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·l=-0.0523 
I: 

40 60 J 
PIIc. 2. 8Hepr'eTII'IeCKIIH cneKTp lleil:TpOHOB OTlla't~ IIpii: t = -0,0523 • 
(faB/c)2 ( E,j = 2·,79 MaB). B rrepBhrx KaHanax ( j < 10) Ha6niOllaeTCSI · 
IIIIK yrrpyr'Or'O pacceSIHIISI B qlOHOBOH II03HUIIII·lleTeKTOpa, 

6 

.. "\"•, 
cpeACTBOM nepeMemeHIISI AeTeKTOpOB B qJOHOBYID II031Iltlfl01 

pacceHHIISI He Ha6niOAanGSI unu HaAeMHo paaAenSincsi c coo: 

IIIIKOM pa6otreil: II031IIUIII, IlOA06HaSI npoueAypa II3MepeHIISI C 

OCHOBbiBanaCb -~a.. er'O cna6oil: yr'nOBOil: 38BIICIIMOGTH1 KOTOJ 

aKcnepuMeHTanhao.· CoBoKyrrHOCTh aMnniiTYAHhiX ~ne~TJJOB 

TSKMe IIOK838HHSI MOHIITOpOB If KOAbi BpeMeHII 38IIIICbiBan!fc 

neHTy. 

2, ·PeaynhTSTbi 

lluqiqiepeHUHSnhHbie Ce'IeHIISI yrrpyr'Or'O p d -pacceSIHII! 

BSHbi B. ABYX cepiiSIX uar-::tepeHIIH B paanutrHbiX o6naCTSIX 3H 

0,02 :Sitls_ 0,2 (faB/c)
2 

CetreHHSI Qbimi II3MepeHbi B. 5 SHE 
. . 

T~pBanax ( 1'1 E 0 
=6 faB) co cneAyromiiMII cpeAHIIMII aHatrefl 

. ' 

nepBII'IHbiX npOTOHOB: E0 =13,5; 19,9; 46,3; 59,9; 68,9 raE 

nee MSnhiXnepeAa'I IIpii 0,002~1 ti'S_0,05(faB/c)
2

" 3aBIICII~ 
CneaOBSHa 6onee IIOAp06H01 II3MepeHIISI cnenaHbl np'iJ''aHa'IE 

15,0; 19,6; 25,6; 34,0; .48,0; 56,3; 59,9; 64,0; ·69,3 faB 

:; :-:-nBe ua iraMepemlhrx aaBIIcu~o~Teil: -d~/ d t .·ppeAcTa 

If 4,·1JIICn0.9KCIIepiiMeHTanhHbiX TO'leK Ha KSMAOH Kp!IBOH 0 

CTaTIICTII'IeCKaSI TO'lHOCTh "" 2%. IlonHOe 'IIICno C06biTIIH YI 
····5, 

B . KaMAOM 9Hepr'eTII'IeCKOM IIHTepBane ~ 10 ~-

Ilpll Bhl:'~IICneHIIII. AIIqJcpepeHUIIanhHhiX cetreHIIH Ha OCHO: 

BSHHbiX annapaTypHbiX CIIeKTpOB IIOCir-eAOBaTenbHO BbiiiOnHSI, 
.,_:-,: 

rrpoueAYPhi: 

1. HopMupoBKa cneKTpoB no ASHHhiM MO_HIITopoB 11 Bh 

2. KoppeKUIISI cneKTpOB Ha paapemeH!fe' aeTeKTOpOB, 

3. QrrpeAeneHife ?OnOMeHIISI UeHTpa TSIMeCTII IIIIKOB B 

ne, COIIOCTa·BneHIIe C KHHeMaTII'IeCKIIM pactreTOM II KOppeKI 

KOH Kanii6pOBKII CIIeKTpOMeTpii'IeCKIIX KSHanoB !I3.yCnOBIISI 
'··· . . . 

KIIHeMaTIIKOH yrrpyr'Or'O pa~CeSIHIISI, 
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2m-~-

. 60 J 

npu' t ·= -0,0523 .• 
~1 < l 0) na6moaaerc.11 · 
TOp a, 

cpeacTBOM nepeMemenu.H aeTeKTopoB B cpo.iwByro noauuuro; I'iie''.nuK ynpyi'oi'o .. 
. -, ~ ~... . .. ' •. . ' . . . . .. .,. 

pacce.HHH.II He na6moaanq.11 unu na.Qe:lKHo ~aaaen.11ncsi '- c ·cooTBeTCTBYJOIIllfM .' '·:'· 

nuKoM pa6o'Iei1 noauuuu. n o.uo6na.11 npoue.uypa uaMepenu.H cponoBoi'o cneKTpa 

OCHOBb!BanaCb . Ha ·el'O cna6oH yi'nOBOH 38BUCUMOCT1i1 KOTOpa.ll npoBepsmac·b 
. ' ~·. '' . . } \ '-; . . . 

aKcnepnMeHTanhHo•· CoBoKynnocTh aMnnnTy.UHbiX cneKTpOB qacruu or.ua'qu, a 

T8K)Ke ll0K838Hlf.ll MOHiiTOpOB 1i ·KOllbl BpeMeHU 38lllfCb!BanUCh Ha .Mai'HlfTJ.IY!O 

nenry. 

2. PeaynhTaTbi 

.LlucpcpepenuuanhHbie ce'IeHU.II ynpyi'oi'o p d -pacce.HHii.ll 6bmu uccne.uo

BaHhi B llBYX Cepli.IIX li3MepeHUH B pa3nlf'IHbiX o6naCT.IIX 3Ha'Ie!IUH t • flpu 
. 2: . 

0,02 ::SIt IS. 0,2 (faBle) ce'IeHii.ll e\hmu uaMepeHbi B 5 anepi'eTu'IeCKHX un-

T~pBanax ( L'l£
0

=6 faB) co cne.uyiomuMu cpe.unuMn ~anaqenu.HMii anepi'uu 

nepBU'IHbiX nporonoB: E0 
=13,5; 19,9; 46,3; 59,9; 68,9 faB. B o6nacru 6o.,._ 

2 ~--
nee ManbiX nepe.uaq npu 0,002~1 tl~ 0,05(faB/c) aaBncuMOCTh oT E 0 uc-

cne.uoBaiia 6onee no.upo6no, uaMepenu.H caenaHbi npil'···anaqenu.Hx E 0 =10,3; ._ 

15,0; 19,6; 25,6; 34,0; 48,0; 56,3; 59,9; 64,0; 69,3 faa. .: ' 

npe.ucTaBnenbi Ha puc. 3 

II 4. lf UCnO ;aKCllepuMeHTanhllbiX TO'IeK !Ia Ka:lK.UOH Kpi!BOH "' 50, cpe.QHSI.II .. _ ~- · 

CT8TUCTU'IeCK8.11 TO'IIIOCTh . "' 2%, flonnoe 'IUCno C06biTIIH ynpyi'OI'O: paCCe.IIHlf.ll 
··5.-·· ,. 

B . K8:lK.UOM anepi'eTU'IeCKOM UHTepBane ~ 10 •· 

Hpu ,Bbi~~~ne_~lln .uucpcpepenuuanhHbiX ceqennli na ocnoBe a~pei'ucrpripo
BaHHbiX annapaTypllbiX 'cneKTpOB nocne.UOBaTenbHO BblllOnH.HnUCh cne.uyJOIIllle 

npoue.uyphi: 

1. HopMupoBKa cneKTpoB no .uaHHbiM MonnTopoB u Bbi'IIiTanue cpona. 

2. KoppeKUU.II cneKTpoB na paapemenu~ .ueTeKTopoB • 
·. .. . 

3. Onpe.uenen~e· nono:lKe.nu.H ueiiTpa T.H:lKecru nnKOB B nMnynhcnoli mKa-

ne, conocraBnenne c KliHeMaTu'IeCKUM pac'IeToM u KoppeKUii.ll anepi'eTn'Iec

KOH Kanu6poBKu cneKrpoMeTpuqecKux KananoB ua .ycnoBu.H·coi'~a~oBanu.H c 

KUHeMaTUKOH ynpyi'OI'O pacce.H!IIi.ll, 
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PHc. 4. nmfl<Pepeaunani.aoe Ce'leHHe 
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4. OnpeJleneHHe . Ha ocHoBe <PopMbi cneKTpoB pacnpeJle 
, , • :. . • -,' ·} ' •! • • ." <- ; .. r ~ .• : .. : i: • . ; . ; ' . . ,;. •.' '~ . ; : ! •• •. 

Jleil:TepHSI B MHWeHH. p (x) · 

5. PeKoHcTpyKUHSI aa ocaoBaHHH noJiyqeaaoii aaBHCHMI 
> ·-: -· ._. ':" • -

38HHbiXH llHKOB y~pyroro_, pac~_eSIHHSI, '18CTb KOTOpb!X .He llOl 

pHpyeMbiii aaepreTR'IeCKHil: HHTepBan. Ha-aa 6onbWHX yrnof 

MHWeHH JlOnSI T8KHX llHKOB 6bma 3Ha'IUTe~bHa ( "" 30%} • 

6. OnpeneneHHe nnowaJleii nHKOB c yqeToM yrnoBoil: a 
' . •;' . :.··· -· . : . . ' 

<PepeauRanbaoro. ce'leHRHB np_ell~llax yrnoBoro pacTBopa M: 

H ail:JleHHbie no nnomaJlSIM nRKOB JlH$$epeHuHanbHbie ce 

MHpOBanHCb 1i3BeCTHOii HHTep$epeHUHOHHOii $opMynoii /
7/ 

. - ... ~ ~ . 

· da ='M[A.2 +A 2 +A 2 -2A (A +2nA ln I,06 )], 
dO . ' - , . .c .. c , • k a 0 -

•' - - da . I 2 
I'Jle. :A_. = ..j(--) exp (-(bt + ct )) 

. ··-1 '\"< ·dO opt---- • 2·· -·······--- ··· 

1 - MHHMaSI qacTb aMnnHTYJlhi' 
pacceSIHHSI; ·A = aA - .JleiicTimTenbHaSI qacTb aMnnHT 

-i8. - 2~ F. (t).. -:- i 8 - . - - -. . 
A • e . . 

2 
e·. - KynoHOBCKaSI aMnnHTyJla pacceSIHHSI, 

c ;~! -
M8I'HHTHbiii $opM$aKTOp JleiiTpOHa; JlliSI KOTOpOI'O .B o6nacT~ 

pacceSIHHSI xopowHM npH6nH:lKeHue~ SIBnSieTcSI Bb;pa)KeHH~ 

F 
• 'I b I 2-

(t) = exp.(y t + yet), 

n = 1 /137.~4 {3 naG 1 k _ ~- B,OnHOBOe 'IHC~O .JlnSI ~~aHMO~~HI 

B c.u.H., 0 - yron pacceSIHHSI _B ·c.u.n., ·a ~- ]_J8JlH}':C o6nac 

HMOJleHCTBHSI JleiiTpOHa. 

3aa'leHHe oriTH'IeCKoil: TO'IKH ( d a I dU)~pt ~bi'IRCn~n-ocb 
CYIII9CTBYIOIIIHX" SKCnepHMeHTanbHbiX peaynbT8TOB no_·nonHbi: 

pd ---aaaHMOJleil:cTBHSI 
181

• ITapaM:eTp M a (1} ~eo6xonnM 
'ITO JlH$$epeHUH8nbiiOe· Ce'leHHe H3MepSinOCb B··oTHOCHTenbH 

Bbi'IHcneaue · M- cc>BMeCTHo c· llP}':I'HMH ·HCKOMbiMH napaMeTI 

·., 

,g 

' 



E=46.3aev 
,,p-;d ",'' 

• '• c~ 

)epearilianbaoe · cetiearre · 

-;paccesmrrst B• HHTepsane 

0,05 (ras/c)2. ' 

,4•. 0f1p:~~n.e~~: ,H<;i,;OC:H?B~ ljlop¥.~1 ~¥eKTpOB paC?nP,.E!J:I01lOHHSI nnOTHOCTH 

JlOiiTepHSI B Ml1lll0ll11. p (x) · 

5~. fJ~KOHC,TP!K~ITH ~a OCHOB8ll1111. nony'l~.f:IHOfi 38BHCHMOCTH p (x} "o6pe-

38HHbiX" nrrKOB ynpyi"OI"O paCCOSIHI1S11 '18CTb KOTOpb!X ,.He nonanana B pei"HCT-
·-·' ~-" •' ''-~'·" .·~·;,,···: ~·· ' •·. i.'. '. '· •. .,· ' -~ . ; . 

prrpyeMbifi aaepreTH'IOCKHfi rrHTepsan. I1s-sa 6onblliHX yrno~biX pas~epos 
• • ' l 

Ml1lll0ll11 Jl011SI T8KHX nHKOB 6bJn8 3H8'1l!T01lbll8 ( "" 30%) ~ 

ljlep~auuanhaoro ce-qeanst .s npenenax yrnosoro pacrao·p·a Mrrlllearr. 
: .. ·. ' . ·'' . : .. . ·.· . '' · ... 

HafineHHbie no nnolllanstM nrrKOB nrrljlljlepeaunanbHbie ce'leHHst annpoKcrr-
. ' . /7/ 

Ml1pOB81lHCb H3BOCTHOfi HHTepljlepeHUITOHH~H,ljJOpMynofi . 

· da, ='M[A 
2 +A 2

+A 
2
-2A '(A +2nA ln 1' 06 )], 

dO .i · ' c c ' . k a (} . 
' ( 1 .) 

• 'A . da 1 2 
I"Jle. 1 • = y(--) exp (-(bt+ ct )) 

• 1 I£ \·• · ·dO opt · · 2•· .... ,_,... · 

I -. MHHM8SI '18CTb aMnJ!ITTYJlbl' 
paccestarrst, A = a A - nefiCTBHTenbHast 'laCTb aMnnuTyJlbi paccestan·H, 

-iS 
A • e 

c 

2nF,(t) ··:..:.is· 
-._-k_(}...;2.,..:......:.. e' - KY110HOBCK8SI aMnnrrryna paccestlllfst, F(t} - aneKTpo-

M8I"H11THblfi ljlopMljlaKTOp JlOHTpOHa~ Jl11SI KOTOpOI"O B 06118CTH M81lb!X YI"110B 

pacceHHIT~ xop~muM· npH61llf)I{OHITeM SIB11SIOTCSI impa)KeaHe 
·-

: '1 . 1 .2 
F(t) = exp(ybt + y ct), 

n .~ l/137t04 /3. ha6 i_ k. - .B.01lliOBOO _'IHC110 Jl11SI ~~811MO~~uc:r!3YIOlliiiX ~aCTIIU 

B c.u.n., · (} - yron paccestHHst. B :c.u.ii., a - ~anrryc o6nacrn CIInbHOI"o. asa

HMoneficTBHst nefirpoaa. 

3Ha'IOHHe onTH'<ieCKOfi TO'IKH (da/dfl}.opt ~~I'IITCminOCb Ha OCHOD8Hllll 

~YIIlOCTBYIOlliHX' 9KCnepHMOHTa1lbllbiX pe3y1lbT8TOB no ·no11Hbll\l CO'IOIIIIsl~t' 
d 18/ . ' . ( ) f" -"'BsanMoneficrsrrst • IlapaMeTp M B 1 aeo6xonuM a· cnn)' Taro,· 

'ITO JlHljlljlepeHUH81lbiiOe: CO'IOHHO 113Mepst110Cb B ,.OTHOCI1T01lhilh1X O!liiUIIUllX, 

Bbi'IITClxeHire' M COBMOCTHO C1 Jlp~I"RMH 'HCKOMbiMH napaMoTpaMU no· 1\IOTOJlY 

' .. ~. ·. 

., 9 



i. 

'nanMeHbiiiHX KBaapaToB no3sonSI~o~ npnBecrn .Qu¢<pep~'nun~nhHhi~ ce'leHHSI K 

a6comornoil IIIKane M6u/crepaa. 
"··.· ., - .. ' . . . . . . .. -· ~2 

CepHSI H3Mepenuil B o6nasTH. t OT. 0,02 ao o;2 ( faBI c) 6hma BhiTIOn-

neiia c uenbJO OrrpeaeneHHSI HaKnona ··an¢p~Ku~onnoro lionyca:· 

: · .· d' · · dri · 
B'= -(ln--) = (b+2ct) dt d t .. -

. >· . . . . . .. -·· ... . . . -2 - "• 
CooTBCTCTBYI(JiuHe 3118'lCHHSI B, rrpn' t ~. -0,06 ( faii'/c) BMeCTe c 

. ··. 12,3/ : . . . - . . . .. . ,·;· -<'" " 

aaHHhiMH pa60T. . II[JHBCllC!II,I B Ta6nnue 1 H H8 pHC. 5;· 

>taGnHua 1~ 

Pe3ynbTaThi u3Mepcmui uapaMerpoB aniflpaKunouuoro ·Konyca p d -pacceSIHHSI 

(0,02 ::::PI~ 0,20 (faBic)2 . 

p c . : ', . -·1". :· 
,faBle. (faBle) . 

.. 14,4 39,5:t_0,7 . " 62,9:t_5,0: 31,95:t_0,70. 

20,8 38,0:t_0,5 
-· 

54,3:!::,3,7_ 31,48:!:_0,50. ... 
. 47,2 39,2 :!:_O,G 56,5 +3,8 32,46 :!:_0,60 

,, ·- ... ;, >· . -,,,. ~: .. · 

60,8 41,G:t_0,8 70,9:!:_5,5 33,09:!:_0,80 

69,8 39,5 :t_O, 7 60,0:!:_4,8: .... . '32~30:!:_0,70 . 

IloBerieune napaMeTpa II •, B unrepi:Jane: auepruil oT 1 ·no 70 faB· xopo

'IIIo arrrrpoKCIIMIIpyeTCSI niiiiCiiiioii 38BIICIIMOCTb!G-: 

I' 
B' =: (26,3 + 1,1) + (1,15 + 0,24) lnS, (2) 

. -·, ·- .·.:. ·.-. \ . 

x 2 = -2 15 npn 'IHCne. CTeTieHeH--CBo6oa~I -m. =: 10, -· c·ooTBCTCTBYIOlllHll· KOpH-

JlOp OlllH60K T8K)!(C TIOK838H Ha pnc. 5. 
' ' . . .. . ' 

BropaSI cepnSI. H3Mepennil B nurepBane .aua'lennil l ~I OT 0,002 JlO 

0,05 (faB/c)
2 

,6hma npo)lenana.c uenbJO ,U3MepeHHSI Bemi>iHHhi nnrepiflepeu

unounoro aifl!fleKTa B yrrpyroM P d -pacceSIHHH anSI nony'leHHSI CBeJlenuil o 

10 

BenU'lHHe JlCHCTBIITenbHOH 'l8CTH 8MIInHTYJlhi. flOCKOnbKY II] 

HOM OIIpe)leneHHH napaMeTpOB a 1 b 1 C B aTOM Y3KOM Hf 

SIBnSieTCSI HX CIInbH8SI KOppenHUIISI1 rrpoueayph! Bhl'IHCneHHSI a 

JleneHhi cneJlyiOlllHM o6pa3oM. B uurepBane 0,008 :S ! t I :S 0 

I'Jle BKna)l IIHTepiflepenunounoro _ 'lnena B Jln!fliflepeuuua.,bHoe 

HC3Ha'lnTeneH, 6~mo Bhmonueuo onpe)leneuue rrapaMeTpa b 

napaMeTp a uanoX<euo orpaunqeune a = a :!:_0,1, rae 
, 191 reop 

1!3 pa60Thi • DnSI' onpeaeneHHSI napaMeTpa c np1mne'leHio 

rrepBoii cepnu H3Mepennil, npoBeaeHHhiX B 6onee mnpoKoM 

: Ilony'leHHhie 3Ha'leHuSI napaMeTpa b npeJlCTaBneHhi B 

Ha pUC. 6. 3aBl!CUMOCTb b OT an~pi'UH B aTOM cnyqae XOp( 

CSI Bhlp8X<CHIIeM: 

b = (35,1 ~ 2~3) + (0,80 ± 0,47) lnS 

x2=·6,4; m = 8. 

Ta6nnua ·2. 

Pe3ynbTaThi U3MepeHHSI napaMeTpoB a -n . b B pd · ·. p 
: ·.:. . 2 

(0,002'~lti:S 0,05,(faBic) ) 

NgNg • ·p_ . b.:: 

nn (faBle) a (faBic)
2 

1. 11,2" -0,288 :!:..0,0~4 - 38,3:!:_0, 

2. 15,9 -0,323 :!:_0,052 38,3:!:_0, 

3. 20,5 -0,283 :!:_0,044 38,9:!:_0, 

4. 26,5 -0,269 :!:_0,043 38,~:!:_0, 

5. 34,8 -0,221 :!:_0,036 38,8:!:_0, 

6. 48,9 -0,156:!:_0,047 38,3:!:_1, 1 

7. 57,2 -0,215 ±.0,040 39,8:!:_0,: 

8. 60,8 ~0.129:!:_0,041 39,4:!:_0,: 

9. 64,8 -0,092 :!:..0,034 39,2 :!:_1, 

10. 70,2 -0,136 :!:_0,047 40,7:!:_1, 

11 



- ' --, :- -2 
0,2 (faBle) 6hina Bhmon-

uoro ·Kouyca: 

ua ·puc. 5, 

oro ·KoHyca p d -:pacceSIHHSI 

B' 
: ' .. : :.;,2 
.(faBle), 

3I,95±_0,70 

3I,48±_0,50 

32,46 ;!:.0,60 

33,09±_0,80 

32;30±_0,70 

Jruii oT I ao 70 faB xopo-

(2) 

1 COOTBeTCTBYIOWUH: KOpH-

1ennfi It I or. 01002 ao 

IHSI· Benu<inHhi unrep!)Jepen

IH nonyqeHHSI CBelleHUH 0 

Benuqnne aeiiCTBHTenbHOI"! qaCTH 8MIInHTYllhl, nocKOnbKY npu OlliiOBpeMeH

IIOM onpeaeneHHf; napaMeTpOB a , b 1 C B aTOM Y3KOM HHTepBane t npo

SIBnSieTCSI HX CIInbH8SI KOppenSIUHSI1 npoueayphl BbiqncneHIISI a H b 6binH pa3-

aeneHbl cneayiOWHM o6pa3oM, B nnrepBane 01008 ~: t I~ 0,05 (faB/c)2 , 

rae BKnaa HHTepc!>epenunonnoro qneua B au!)J!)Jepenuna.1bHoe ceqeuue (I) 

He3HaqnTeneu; 6~In0 BhillOnHeHO onpeaeneH~e napaMeTpa b , npu aTOM H8 

rrapaMeTp a nano)KeHo orpanuqeune a = a ±.O,I, rile a B3SITO 
, /9/ - reop reop 

H3 pa60Thi • _nnSI onpeaeneHHSI napaMerpa c np1mneqeHhi aaun_hie u3 

nepBoti cepnn n3Mepeuni1 1 npoBeaeHHhiX B 6onee ninpoKoM nurepBane t • 

. nonyqeHHhle 3HaqeunSI napaMeTpa b npeacraBneHhl B ra6nnue 2 n 

Ha p_nc, 6, 3aBncuMo~Tb b or aueprun B aTOM cnyqae xopowo onnchmaer

CSI Bhlp8)!(9HHeM; 

b = (35,] + 2,3) + (0,80 ± 0,47)lnS (3) 

x 2 = 6,4; m = 8, 

Ta6nuua 2. 

Pe3ynbTaThi H3MepeHnH napaMerpoB ~ n . b B pd · pacceSIHnn 
.·' . 2 

(01002 :::1 tl::: 0105 ,<raB/c) ) 

NgNg ' ·: p 
b 

nn (faBle) a (faBle) 
2 

I. II,2 ' -0,288 ±.0,054 38,3 ±.0,8 
2. I5,9 -0,323 ;!:.0,052 38,3 ;!:.0, 8 

3. 20,5 -0,283 ;!:.0,044 38,9 ;!:.0,8 
4. 26,5 -0,269 ;!:.0,043 38,8 ;!:.0, 9 
5. 34,8 -0,22I ;!:.01036 38,8 ;!:.0, 8 
6. 48,9 -0,156 ;!:.0,047 38,3 :t.I,O 
7. 57,2 -0,2I5 ±.0,040 39,8 ±.0,9 
8. 60,8 -O,I29 ±.0,041 39,4;!:.0,9 
9. 64,8' -0,092 ;!:.0,034 ' 39,2 ;!:.I,O 

10. 70,2 -O,I36 ;!:.0,047 40,7 ±_I,1 

11 
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llpii onpeneneHIIII napaMeTpa a. ( Ta6n. 2, piiC, 6) 6hm IICnonbaoaaH 

nonHhiH IIHTepaan aHa"leHIIH t (0,002 ~.It\ S. 0,05 (f:om/c)
2

), napaMeTp. b 

orpaHII"leH KOpiiAOpOM Olliii60K 38BIICIIMOCTII (3), 

OcHOBHbie IICTO"lHIIKII CIICTeMaTII"leCKIIX omii60K a II b naHhi ~ Ta6nii-

ue 3. 

Ta6n1Iua 3, 

CIIcTeMaTII"leCKIIe ·omu6KII a onpeneneHHII napaMeTpoa a ·.II b • 

NgNg 
nn 

1. 

2. 

3. 

Y!CTO"l!IHK .omu6oK 

HeonpenenenuocTb nnomanii 

)leTeKTOpOB ( 1 %) 

HeonpeneneimocTh oTnocuTenhnoro 
nono~eHHH neTeKTOpOB (0,5 CM) 

.C6ou B KOAllpOB8!1Ull llHtP~PM8Ullll 

CpenHHH KaanpaTH"lHaH. • 
cucTeMaT~"leciaH-om~~Ki( 

!':ia 

0,050 

0,020 

0,035 

0,065. 

!':ib 

0,35 

0,25 

0,55 

0,70 

PeaynbTaTb(HaMepenug .. a ,;,_ ReA I I m A aMecTe- c naHHhiMll npen-
. /2,3, 10/ ' 

mecTayromnx pa6oT , naneceHhr· Ha piic. 7. 3naK,.:aenii"liiHa u xapaKTep 

noaeneHnH napaMeTpa a(E) a:ynpyroM p d ~pacceHHHH .TaKue ~e, KaK u .a 

ynpyroii ·p ~p paccegnuu, II a npenenax omu6oK cornacyiOTCSI c npencKaaa-
. ' ; /9/ 

HllHMU llllCllepCllOHIIbiX COOTHOllieHIIH , 

llapaMeTp H~KnOH8 AII¢paKUIIOHHOrO KOHyCa ( piiC, 5,6 ), llOJ:to6HO :oMY, 

KaK aTo JIMeeT MeCTO a ynpyroM :p-p pacceHHHII,· pacTeT c yaenii"lenueM 

8Hepriiiio 3TOT peaynbTaT Ka~eTCH eCTeCTBeHHbiM 1 ecnU IICXO)lUTb II3 npu

HSITOH · J3 onTu"leCKoii Monenu caSiau napaMeTpa HaKnoHa · c paniiycoM aaaiiMo-
~ . ~ ; 

neiiCTBUH R=2,/b- ~~~- pac~MaTpiiB8Tb ile~TpOH KaK· o6nacTb MeCTOHaXo~neHIIH 

nayx HyKnOHOB, coxpaHSIIOlliiiX caoiO IIHAUBIIAYanhHYIO npocTpaHcTaeHHYIO 
~; ~~--~·.;:;~,!.,- .. . 

CTpyKTYPY• 
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JMC. 6) 6bm ucnonbaoaaH 

2) b (faa/c) 1 napaMeTp 

5oK ·a M b /l8Hbl B Ta6nu-

TpOB .a M b 

.a l:ib 

,050 0,35 

1,020. 0,25 

1,035 0,55 

),065 0,70 

~ecTe c AaHHbiMll npell-

3uaK,·'aenH'lUHa u xapaKTep 

cesmuu TaKne lKe, KaK u B 

cornacy!OTCSI c npe/lCKaaa- .. _ 

(puc. 516 ), no}lo6no. :oMy 1 
' ' 

In,-pacTeT c yaenuqenueM 

IM I ecnH HCXO/lHTb H3 npH

!aKnOHa . C pallHYCOM B381iMO-

K o6naCTh MeCTOH8XOlK}leUHSI 

~Hy!O np?CTpaUCTBeHHY!O 

c 

"' 
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Y CJIOBHS 06MeHa 

TipenpnHTb; n coo6memm OH.HH paccnmaroTcR 6ecnnaTHo, 
HMHOI'O 06MeHa, YHIIBepcnTeTaM, IIHCTHTyTaM1 na6opaTopug~ 
a·ay'!HhiM rpynnaM n OTllenhHhiM yqeHniM 6onee 50 CTpaa. 

nonyqaTenRM nanaHHH OH.HH npenocTaBnReTCSI -~03JI.t0Xl;HC 
RBHTh HHHUHaTHBy B 6ecnnaTHOll nOCb!nKe ny6nHKaunfi B lly 
06MeHa npHHHM8IDTCSI Hay'!Hhie KHHI"H, LKypaanni, npenpHHTi 
ny6nnKaunn no TeMaTnKe 0M.HI1. 

EnnHCTBeHHhlll BUll iiy6nnKaUIIH1 KOTOpbiH HaM npucnma: 
3TO penpHHTbl ( OTTIICKH CTaTefi 1 yLKe ony6nHKOB8HHbiX B Hay, 

B PRlle cnyqaeB Mhi caMn o6pamaeMcg K aayqHhUA yqpe 
6onee KpynHniM nonyqaTenRM Hamnx nanaann: - c npoch6oll: 
cnaTh HaM KaKne-nn6o KHnrn nnn BnmncaTb nnR Hamell: 6n6n 
LKypaanni1 nanaromnecg B nx CTpaaax. 

0T.QeJibHhie 3anpocbl 

HanaTenhcKnil oTnen eLKeronHo BhinonHReT DKono 
coB Ha BbiChinKY :Hanaanii OH.HH. B 3000 DT 

TaKnx aanpocax cnenye 
aanpamnBaeMoro nanaHns. YK83biBaTb HH)leKC 

A.Qpeca 

TIHChMa no BCeM BonpocaM 06MeHa ny6nnKaUHRMH1 a TaB 
oTnenhHnre nanaans cnenyeT HanpaBnRTh no anpecy: 

Anpec nnR _nocnmKn 

MocKBa, 

TnaBHbJH llO'IT8MT1 n/g 79. 
HaaaTenbCKHii oTaen 

06benHHeHHoro HHCTHTyTa 
HnepHbiX Hccneaoaannii. 

Bcex ?Y6nnKaunii B nopRllKe o6MeHE 
6ecnnaTHoii nonnncKn Ha nay'!Hhie LKypaannr: 

MocKBa, 

TnaBHbJH ll0'ITBMT1 n/H 79 • 
Hay'IHo-TexHH'IecKaH 6n6nHoTeKa 

06benHHeHHOro HHCTHTyTa 
-. HnepHbiX nccneaoBaHifii. 


