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:,·· nnSI• p8C'IeTa HeynpyrHX· llHOH- li HyKnoii-SILlepHbiX· B38HMOLleHCTI~Hfi, 

, • . LlnSI JI:IOLlenHpOB8HHSI pa~~HTHSI lliHpOKHX 8TMoc¢epHblX nHHHH, LlnSi O;•eHKI( 

HH.TeHCHBHOCTH 'H 'reoMeTpllll BbiBO.i:ta iiy<tKOB '18CTJIU ~a YCKOpiiTeJISIX JI ·LlnSI 

pia a npyr11x · Teope'l_'n'leCKHX 11 npimnaunhiX BonpocoB Tpe6yeTcSI ·uocTaTO'IHO 

iwnpo6HaSI · HH¢opMaUHSI · o6 :meMenTapnhiX "..; N n N..:. N . · cTonKHOBeHHSIX • 

. : B c_ny.qae •pact!EiToB. saaHMOLlel"lcTBH!"! .BhtcoKosnepreTii'lecKnx qacTnu c SILlpa

_ .. Mn· ~TO OOCTO.SIT~~bCTBO npeLlbstBn~eT ,BbiCOKlle Tpe6oB8llll11 K- 'na~iSITll Bh''lllC..; 

7 n~T~nbHOH MBillllHhli a Ll~SI HeKOTOphiX sHepreTH'IeCKHX HHTepsanoB pac'leT · 
• ' •. ~ :· • k • ' • . • ' • . :. • 

KalKeTqSI . BO.OOUJe !leB03MOlKHbiM BBIILlY OTCyTCTBJISI 113MepeHJifl· B Ll8HHOH 

lfacTH'IHo He'o6xonJIMas1 liHtjJopMaUHil MOlKeT . ObiTb nony'leHa H3. eTa-
..... ·· . 

. . TIICTH'IeCKOH TeOpllll MHOlKeCTBeHHOro -06pa3QBilH.Illl 'IBCTIIU II pa3nif'IHbiX 

· . ·. . . . · · · . - .·· , . · . . . . :. . . ·. Ill -
·• •· • LlllarpaMMllbiX "nepl!tjlepl!'lecKnx Teopnu (eM,, HanpnMep, o6~opbi · . ) • 

•' . . . ' . . . 

. • OuH~Ko .a~11-. Teopn~ o'leHb npn6mi~<eHHhi,lle o6oSIClllliOT pllLlB BB)KHbiX sKcne-
'1.,. • •• '.. • _., ' • .•• • ·. • • 

rJl!MeHT8.~bHblX. LlBHHhiX 11 1 KpoMe Toro, llX JICITOnb30B8HUe ~lllSI paC'IeTa 

BHyTpllHLlepHbiX K8CK8LlOB' T8K)Ke npellbS!BliS!eT Be'CbM8 BbiCOK.Ue TpeOOBBHHSI. K 
•. . . . . . . 
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ll8MS!Tll KOMllbiOTepa ll .CyUJeCTBeHHO ytieniPiHBBIOT_ BpeM!l C'leTa 
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/2/ . . B 6I:.mo noKa3aHo, 'ITO n o6nacTH ycxopHTenhHbiX aaeprun T ~20-

30 ran 38TpygHeHHH MO*HO o60HTH 1 8CIIH noCIIOllh30nliThCH CTliTHCTH'laCKOH 

llllllpOKCHMliUHei!: H3neCTHbiX 9KCIIepHM8HTllllhHbiX yrnonbiX H HMIIYllhCHbiX pac

llpegeneHHfi nTOpH'IHbiX 'lliCTHU., K CO*llll8HHI01 llpH ·r •>> 10 ran, rge Heo6-

xogHMO Y*e yttHTbiBliTh "nHgHpyiOIIIyiO" ttaCTHUY; -yHOCHIIIYIO n na6opaTopaon 

. CHCTeMe KoopgH!iaT ~ cpegaeM oKono 60-70% aaeprHH nepnHttHoi!: ttaCTHUbi, 

9TH llllllpOKCHMliUHH CTliHOnHTCH H811pHM8HHMbiMHo 

YconepmeHCTnonaaHe MeToga H pacllpocTpaHeHHe ero aa o6nacTh otteHh 
/3/ . 

nbiCOKHX 9HeprHi!: 6binO nbiiiOIIHSHO n , ogHaKO OliKOHbl COXpaHeHHH 9HeprHH-

HMIIYllhCll 11pH 9TOM yttHTbinanHCh IIHIIIh n CpegaeM, 110 60llhiiiOMY 'IHClly OT

gen_hHbiX n3ll!fMOgeficTnHfi 1 H He llpHHHMllllliCh DO DIIHMil!IHe KoppenHUHH yrno

nbiX H aaepreTHtteCKHX xapaKTepHCTHK, 6narogapH tteMy 3HatteHHH 11ep11eHgH-

KYIIHpHOI'O HMIIYllhCll llpH nbiCOKHX 9H9pi'HHX 0Kli3J,IBllliHCh 'j3llnbiiii8HHbiMH 110 

cpanHSHHIO C 9KCIIepHM8HTllllhHbiMHo 

· UenhiO gaaaoii pa6oTbi HnnHeTCH llonytteHHe amtnHTHttecKHX annpoKcHMa

UHi!: 9KCII8pHM8HTllllhHbiX 'gaHHbiX1 ygo6HbiX gng MOIITe-KnpnonCKOI'O nOCCTll-
'·• 

aonneHHH xapTHHbi aneMeHTapHoro aKTa ·aey11pyrHx "- H H H -·H n3aHMo-

gei!:cTnHii H COI'llliCYIOIIIHXCH C H3necTHblMH C8H'lliC 8KCHepHM8HTllllhHbiMH gaH

HblMH ·no ncefi o6naCTll 9HeprHfi . OT HSCKOllhKHX Jl9CSTTKOD JlO H8CKOllhKHX Tbi

CH'l ran. . 

CnegyeT, KOHettHo, HMeTh n nnJly, 'ITO paccMa~pHDilaMhiii MeTog, KaK 

" H 111060fi MogenhHblfi !jleHOM9HOIIOI'H'l8CKHi!: IIC'gxog, MO*eT llpHMSHHThCH gng 

OIIHCliHHH IIHIIIh niiOIIH8 OllpegeneHHbiX1 YKli38HHblX' HH*e liC118KTOn HnneHHHi 

nHe 9THX paMOK MeTog M0*8T1 no06111e. ronopH, . llpHnOJlHTh K llllpliJlOKCllllh-

HbiM p93YllhTliTliMo 

2. Cnoi!:cTna nHnHpyiOliiHX ttaCTHU 

Bxnag nHgnpyiOmei!: ttaCTHUbi n aaepreTHttecKHH 6anaac peaKUHH MO*Ho 

ytteCTb
1 

nnegg ~oa!jJ!jJHUHeH:r HeyllpyrOCTH /c, panHbiH OTHOIIISHHIO 9HeprHH1 

38TpattHnaeMOi!: Hll o6pa3onaHH9 HOnbiX 'lliCTHU 1 K IIOIIHOi!: 9HeprHHo l13neCTHbl8 

4 

j'· 

1 

....... 
··:. 

cei!:ttilC · 9KC119pHMCIITllllhHbl9 . . . 
a'mipoKCHMHpyiOTCH ni,_IPB*EH 

., ·~c .. .;ll·[ 
N . N 
};ae"+·(J~}; 

n=O n • ·. n=G 

. rg~ e-. CIIY'IBHllOC. 'l}ICII0 1 

an - ollpenenSTeMbie II3 c: 

·.' _''' nocKonhKY n··llp~gena' 

TII'ISCKH' '119 38niiCS!T OT 'SHe 

M~~HO C'IIIT~Th IIOCTOSIHHblll. 

: DnH. ·cnyttaH neynpyrm 
. ' . 

llpHD9Jl9~bl. n Tli61IHU9 1. C~ 

noMOlllhiO · pacnpegeneHHH ~ 

'lfTO :Kl1Cli9TCS! Koa!jJ!jJHI 
... 

TO· B o6nacTII aJ~eprnft , · 6o.n 
•.,•· 

H8Jl8*Hbl9 9KC119pHM9HTllllhll 

. TaTax, IIOIIY'l8HHblX llpU T : 
'. . . .. ,. ~ .. 

CnenyeT IIMeTh n nHg 

. nliaaT, rge 60 ""70%. ·::meprm 

USHTpa. MliCC _COOTneTCTnyiO 

TIIU8MII 1 nblll9TliiOillHMH 110'1' 

C'IHTliTh, 'IT·o 9TH' ".riHilljPY 

yrnaMH 0 ~ 0 · H 0 ·,§' 18( 

Ee =·Ec(l-lc)/2, 
. I . 

me:i =IcE n · c - · ~ueprHf 

E c - IIDIIHliH '9ll9pi'HS!' n Cl 

YKa3aHHhiH Bi.J6op yrr 

HSCKOllhKO .. ynpom.eHHblMi Oil 
' ' . . ~ 

llliHHbiX, KO'l:OPbl9 II03nOIISlnJ 

pacripeneneHusi; 



pnTenbHbiX aaeprnn T $20-

,nbaonaTbCSI CTSTHCTH"IeCKOH 

yrnOBblX H HMnynbCHbiX pac

ipH T •>> 10 ran, rne aeo6-

·, 'yaocSI!IlYIO B na6opaTopaon 

ieprnn nepBH"iHOH "i8CTHUb11 

le 

1aeane ero aa o6nacTb oqeHb 

, aaKOHbi coxpaaeanSI aaeprnn

eM, no 6onbWOMY 'IHCny OT-

, BIIHMB!IHe KOppenSIUHSI yrno

pSI qeMy aaaqeHHSI nepneann-

wJ,IBanncb ·paBbiWeHHbiMH no 

e 811/WiiTH"ieCKHX annpOKCHMa-

MOJJTe-KnpnoBCKOro BOCCTa

rHX rr- N n N -·N naanMo- · 

18C 3KC11CpHMeHTanbHbiMH ll8H-

AeCSJTKOB AO HeCKOnbKJ{X Tbl-

:cMa":pHBIJeMhiH MeTOll 1 KSK 

,ll, MO>KeT npnMeHSITbCSI AnSI 

>IX" HH>Ke acneKTOB SIBneHHS!i 

.npHBOAHTb K napanoKcanb-

qacTnu. 

~CKHH 6anaHC peaKUHH MO>KHO 

SBHbiH OTHOWeHHIO 3Heprnn, 

K nonaon· aaeprnn. HaaecTHbie 

!"· 
r 
I 
l 
t 
j 

l. 
·i 
I 

l 
- l 

I 
1 
1·-

.·· .. 

:·:.: 

:.. 
· ... 

cefiqac aKcnepHMel!TarrhHLie pacnpeneneanSI Koa<jJ!lJnuneaTa aeynpyroc~n xopowo 

anrrpoKCHMHpyiOTCH Bbipa:>l<:eHHeM 

N n N N+l 
la ~ +'0-l:a·)~ 

n=O n . • n=O n' 
], (1) 

.rn~ ~ - cnyqaiili:oe qncno, panaoMepao pacnpeAeileaaoe aa n~Tepaane [O;J·], 

an - onpe~enSieMbie na cpaBHeHHH . .c orrbiTOM iCoa!lJ!l>nunel!Thi. 

... n:>cKOIIhKY B npeAenax omn6oK H3Mepe!Inii pacnpeAeneHHSI W(k.J npaK...: . 

Tn'IecKn· ae aanncSIT oT ·aaeprnn nepnnqaoii qacTHUhi T, · To Koa4>4Jnunel!Tbi an. 
•. ' ' 

MD'lKHD C'IHT8Tb ITDCTDSIHHbiMll~ 

· llnSI 'cnyqag aeynpyrnx· 'N- N cTonKHoBeiinfi · ana•uil!HSI Koa4>4>nuneaToa a·n. 

npnneAe~bi a Ta6nnue 1. CTerrellh cornacnSI c orrhiTOM nocTpoenaoro c nx · 

noMDtuhiO·pacnpeAenellnH W(k) """g'(k) nnnna na pnc. 1. 

l.JTo KacaeTCH Koa4>4>nuneuTa ueynpyrocTn nnH TT-:- N .naanMoAeltcTBH.Ii, 

TO B o6naCTll 3lleprnii. 0 . 6orrhWHX HeCKDIIbKHX AeCHTKDB ran, C~DnhKD-JIH6yAh 

JISlle.)l{!lbie 8KCrrepnMeHT8IIbllbl~ Jl811Hble OTCyTCTBYIOT •. 0Cii0Bb!B8S!Cb 118. peaynb-
. . 

TaTax, ~ony"i~llllb!X npn T .<,;, 10 ran, MO)KJID rrpeA~DnaraThl 'ITO. kTT N;, kNtl 

CnenyeT UMeTh B BRAy, qTD B OTIIH'IH: OT na6opaTDp!IDM CHCTeMbl KDOp

·lllillaT, rAe.· 60-:-70% · aaeprnn yuocnT onaa mwnpy10TIHHI qacTnua,. B cncTeMe. 

uenTpa. MaCe. CODTBeTCTBYIOIIl8H aaeprHSI pacnpenenSieTCH M(!)l{flY ABYMSI · qac-· 

T~uaMH BbJn(!T810lll~Mll IIO"iTH .B rrpoTHBOIIDnD)I{llbiX uanpanneHHSIX. M bl 6yneM 
. ~ . . . . . . 

3TH· "nHAf!PYIOIIlHe "iBCTHUbi" BL!IIeTaiOT CDOTBeTCTBeliHO ITOA 

yrnaMH 0 ~ 0. 
. D 

H 0 2' 180. ;. a. HX 3HeprHSI 

.· rrie . E' · = k E 
n · c 

E c - nonuaH aHE~prnH n cncTeMe ~eHTpa Mace. 

YKa3aHHhiii Bb16op yrnoBhiX pacr;tpeneneunii nnnnpy~mnx qacTH!l SIBnSieTcH. 

aecKOIIbKO"y~pO!Il.eHHbiMi OllH8KO B H8CTOHIIIee BpeMH HeT 3KCIIefJHMeHT8llhllhiX 
' .. 

llBHHbiX, KOTOpbie IT03BOIIHnH 6bi ·c ynepeHHOCTbiO HCIIOIIb_30BaTh 6onee TO'IHbJe 

. ' . . 
pac'fipenenean~~ 
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Puc. 1. Pacrrpeneneane Koa¢¢nuneHTa aeyrrpyrocTH B N-N CTonKHoBeHIHIX 

rrpn T •> 10 faB. fHcTorpaMMa - pac'leT. Kpy)KKH - cpenaHe aKcrrepnMeH-

TanhHbie naHHbie nm1 nuTepBana T = 20-5.104 faB II3 pa6oT/6-8/. riocKonh-

KY 1 0LlH8K0 1 3H8'18HHSI W ( k) nmi 6onhlllHX k OTHOCSITCSI1 KBK IIpaBHn0 1 

K OTLl8nhHbiM C06biTHSIM 1 HX TPYLlHO C'IHT8Th Ll0CT8TO'IHO LlOCTOBepHbiMII, 151 
TpeyronhHIIKaMH oTnenhHo rroKa3aHbi aKcrrepnMeHTanhH~oie naHHbie paooTbi · 

anSI T = 200-400 faB. ripHBeneHbi cpenHHe 3Ha'leHIISI < k•> (<k·> anSI 
T = 200-400 faB). exp 

6 

~·. , ~ . 

.. ~. 
·. 

. •, 

0THOCHTenbHO .• IIpllpOLl_bi 

. B N-':1- cTon~HOBeHIISIX n~m ··SIB 

. rrpaBmiO, · - -HYKnOH ll OLliiH m 

, _cymecTB~HHO J'!OLl'IE;PKIIJ 

IUHX· '18CTIIU OCT810TCSI' IIOK8 f . ~ ._ : 

CllnhHhlX B38l!MOLl8f1CTBl!Ho 

. 3, CE 

·· 3K6~~·~uMeHTan.bHble pa 
• • ~· ~ .j ' 

·'laCTHU 'If Cl!CT8Me · U8l!Tpa M 

j' = j' ~ li r"i 'b ~ ". ~ 
· max n=O n 

;he ~ l!M88T TOT. >K8 CMb!Cl 

li.M8KCH~anhHOet3H8'18HIIe 9 . . . 

~acrrpenene~llll, j' max 'orrpl 

M .·. • 

b = ~ b" (fnT)"·, 
n lc=O n .. 

c KoacpcpuuneHTaMll bnlc. n. c "' 

THUbl · T (aTa .·3aBHCliMOCTh · i 

B o6na'cTH YCKOpHTeJihHbiX. 9E 

~ · rrpeaenax aKcrrepnMeJ 

HMeeT CMbtcna · y'll!TbiBaTh p< . ' . . .. . . ' . . ~ .. 

· ll n:-·N CTOnKHOB8JH~i1, l13Bec 
<' 
L10CT8TO'IHbl T~K>Ke nn~; TOro, 

nnTh pacrrpenenennst· ~iopii'IH 

.··:·· 

'.~~· 



·0.33 

1.3 

o.B K 

·n: B N- N cTonKHOBei!HHX 

11 - cpena11e aKcnepi1Men-

m 113 paooTI6-~/ • DoCKOnb

OCHTCH1· KBK. npaBI1n0 1 

·aTO'IHO nocTosepHbi~n. 151 
ranbl!bte naHHbie paooTbl · 

mg < k•> (<k·> an~ exp 

l 
I 
j .. ·. 

.·· 

l' 
i 
1' . 

l 
r 
; 
I' 

. 1< 
. I 

I" r 

r. '.• 

0THOCHT9nbi!O npn:pOJlbl nHJli1PYJO!U.ll:X 'IBCTHU MO)I{I!O CK838Tb1 'ITO 

. B ~-':1· CTOnKHOB9Hll:HX ll:Mll: HBnHJOTC51 HyKnOHbl 1 B rr-N CTOnKHOB9Hll:51X1 K8K 

.npaBI1n0 1 -.HyKnOH 11 OJlllH 113 17-M930HOBo 

CymecTB9HHO nOJl'I~pKHyTb,· 'ITO H8lllll CB9Jl91!11H 0 CBOHCTB8X nnn11pyiO

jU11X· ·qa.CTllU OCT8JOTCH' .noKa KpaiiHe CKyJlHblMI1 H 11M9JOT1 <jJaKTiltt~CKH 1 . xapaK-
• ' •' < • 

_'·Tep. opl1_eHT11pOBO'IHblX OU91!0Kj 9KCnepllM9HTanbHbie· 11CCnenoBaHHSI B 9TOM Ha-

~ .. 
npasneHHI1 npencTI,l-~nHJO~C51_ HaM onHOI"I 113 nepsoottepeniiblX 3anatt _cjlll31IKII 

CHnbH~X B381IMOJl9HCTBIIA. 

3. Cso~cTBa BTopn'IHhlX qacTnu 

3KcmipnM_eHTanhHbte pacnpeneneHHH K11HeTnqecKoii_ aneprn:11 BTopnttHbiX 

'I8CTIIU 'If CHCT9Me. ueHTpa MBCC XOpO!U~ annpOKCIIMilpyJOTCH Bblp8)1{91!119M 

n · N . N+l 
g +(1-Ib )g 

· n=O ·n · , · 
], ( 3) 

'• 

rne g 11M99T TOT )1{9 CMbiCn, 'ITO II B <jJopMyne ( 1) 1 a Bennttllll8 b 
n 

: ~- MaKcnManhHoe :' aHa'IeHI1e aileprnn, HaonJO.llaeMoe. B aKcnepnM~HTanbHOM · 

pacnpene.ne~mn, j" max onpenenHJOTCH · pa3n0)1{9Hli51Mil 

k 
j" (en r J (4) 

max 

c. Koacjl<jJnun:eHTaMn bnk n c k'. ,·cna~o aaBI1CHlUIIMII· o.T ·.aHepr11H · nepnn<moii qac

·. TI1Ubi T (aTa .·aaBIICI1MOCTb OK83biBaeTCH . 3H8'111TenbH;O 5onee cna6o~, qeM 

B o6na.CTH ~CKOpHTenhHb!X' 9Hepr11ii: CM. ·lllnKe TaonllUbl II H Ill h ' 
~ · ·npe.nenax ·aKcnepn:MeHTanbHhiX . omn6oK B aacToHmee speMH He 

II 5 ·. B ·:cnyttae 'N- N 
·.max .. . ~· .. . . . , . ~~~~~T CMbtcna yttnTbiBBTb paaniittiie. senii'IIIH · b 

, . .. . ·. ~ . . ~ ~ . .. n 

II n:-·N CTOnKHO.BSHIIHo I13B9CTI!b19. ceifqac 9KCnepiiM~H~~nbHbl9 naHHhl~ He-
. ' • . . •,• • '. '.i ,. . •· 

~OCT8TO'II!bl T8K)I{9 nn~;Toro, :'IT05bl MO)I{HO' ObinO ? .. yriepeHHOCTbJO pa3A9..:. 

. nHTb pacnpeneneHI151 BTOpH'II!biX rr-M930HOB H oonee. T51:>!(9nht~ .'IaCTIIU. 

. ·. 

... 



lc 

0 

I 

2 

3 

0 

I 

2 

3 

Ta6nnua 1 

3naqeJUHI Ko9¢qmuneHTOB B ¢opMyne ( 1 ), CucTeMa 

uenTpa Mace 

ao a I a2 aJ 

+0,666 -4,46 + 16,1 -22,8 

Ta6nnua 2 

3Ha'leHHSI K09tPqlliUJieHTOB B pa3JlQ)KeHHSIX ( 4) llJlSI pncn fll!/li!JJr.IIH\1 

WI ( j' ). CncTeMa uenTpa Mace 

. b : : . : "a "u . 
bu c. .. \ . . : . . . 

20 r::~B 'S. ., T ~ 400 r::~B = 0< 30° ( 0.) 

-I. 4472 +24.8231 -81.2194 +Il8.2951 +2.3063 

+0.9184 -IO. 7256 +34.3336 -52.9787 -0-.6612 

-0.1599 +1.6384 -5.2985 +0.6571 O.S973 

+0.857I.I0~-0.08367 +0.2744 -0.4660 

400 r3B < T s 2ooo r3B; o < 30° ( o• ) 
. 

' 
-1.7103 22.6166 -83.0243 105.1512 +3.2774 

1.0854 9.7722 +35.0966 -47.0922 -0.9396 
·' 

-0.!890 1.4928 -5.4162 +7.6952 0.1617 

+0.01013 0.07623 0.2805 -0.4'!42 

8 

--

··-

l 
I 

j 

I 

I 

3na'leHnSI Koa¢~nu 

w2 (15' J •. 

lc : "·· . bH . 
20 r3B 

o I. -I.4603 +24;.54' 

I I +0.9267 -I0.601 

2 I -0.16I4 +1.620: 

3 I o.8649.Io-2-o.oa: 

400 r3B 

0 t -I.6445 
'• 

22.8921 

I I +1.0436 -9.891• 

2 I -o.IBI7· 1.5Il( 

3 ·1 o.9740.I0~2 -o.o~ 



opMyne ( 1). CncTeMa 

8,1 -22,8 

HHX ( 4) JlnH pm;J_I pUJ(nJJI!II1111 

ace 

"u c. 

raB j 0< 30° ( ().) 

+-Il8.295I +2.3063 

;:52~9787 -0~6612 

+-0~6571 O.U973 

-0.4660 

0< ._.30° (' o• ) 

Id5.I5I2 +3.2774 

·47.0922 :..o.9396 

~7.6952 O.I6I7 
·1 

·0.4'!42 

' 
l 

11 

r 
k 

0 

I 

2 

3 

0 

I 

2 

3 

Ta6nnua 3 

3Ua'leHHSI K03$$HUH8HTOB B pasnO)K8HHSIX ( 4) JlriSI pacnpeaeneHHSI 

CncTeMa uenTpa Mace 

20 raB 5 T -~ 400 raB; 

-1.4603 +24•5473 -80.3170 II6.9807 1.2139 -
+0.9267 -10.6064 +33.9521 -52.3900 -0.3480 

-0.1614 +1.6202 -5.2395 +8.5609 0.05990 

0.8649.I~-2-0.0827~ +0.2714 . -0.4608 
. . I 

400 raB < T s 2000 raB; . 0 

-1.6445 22.8924 -82.1218 I05.I5I2 1.3352 

+1.0436 -9.8914 34.7151 -47.0922 -0.9828 

-o.I8I7· 1.5IIO -5.3574 +7.6952 +0.06589 

0.9740.10~2 -0.07716 0.2775 -0.4142 

I 1 

9 
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Bbtpa>KeuHe, ~ a.f!anorH'I_Hoe ( 3), xopowo annp_oKCHMHpyeT TaK>K~ H yrno

noe pacnpeneneuHe pomnaiOIUHXCH qac1-Hu n cHc'TeMe ueuTpa_ Mace: 

·~ne 

~ .. N · n · . N N+l 
cos. o = 2 ~;; [ I c1 g + ( ' - I c1 ) g 1- 1 , 

n=O". n=O·n 

cl 
n 

M 
= I ·c1 

1<=0 "" 

.· " 
(&iT·) 

• a 3Ha'leHHH. Koa<jl<fmuHeHTOB cl nl< OTnenbHO .. B cny'laHX 

( 5) 

( 6) 

N.:..·H 11·11-H 

Man.MoJ;leticTBHti non6HpaiOTCH. H3 cpanneHHH c . aKcnepHMeHToM. ( B ir- N 

· cToninoneHHHX yrnoBbH~ pacnpeneneHHH BTopii'IHhiX ayKnouon H TT-Me30HOB 
t 

cyiUeCTBeHHO pa3nH'IaiOTCH H HX cnenyeT annpoKCHMHpOB8Tb Bbipa>KeHHHMH 
"' . . ' . . 
( 5) 1 . ( 6) c· pa3nH'IHb!MH 3H8'1eHHHMH Koa<jl<iJHUHeHTriB cl ~lc ·) o 

.UeTanbHbie pac'leTbi1 o.O:HaKo, .noKa3ann, 'ITO B oTnnqne OT o6nacTH yc

>Kop~T~~~JibiX aueprHti ( CM: pa60Tb/
21

). C n~MOWbiO ann~·OKC~MauHfi { 3) -(_6) 

nenb3H ·no6HThCH aocTaTO'IHO TO'!Horo onncaHHH aKcnepuMeHTanbHhrx· pac

npeneneHHti. '!aCTHU no yrnaM. u anepruHM H ·n To me ·apeMH nony'IHTb xo-

·porno cornacyiOrueecH c onbrToM. pacnpeneneane Hx no· nepnennnKynHpHbiM 
. ~ . - . . 

HMnynbcaM W ( p :l ) · 

pacripeneneuHll: (3) 

3To .. o6ycnOBJ1eHo TeM, 'ITO ncnonbaonauHe cpenunx · 

H ( 5) ne · oTpamae; ua6niOnaeMbrti · ua. o~hiTe <flaKT 1:303-

pacTa min · KonueuTpaunn BbrcoKoaJiepreTH'IecKn:x BTopHti~hrx · qacTnu · n o6nac~n 
ne6onbwHx yrn_on 0 no Mepe nepexoaa K ·.nee ·.6onee BbiCOKHM· aneprnHM T. · 

Cor,r:xacne c onhrToM Mo>Kno ni:>ny'ln:Tb 1 ec nn pa,ccMo~peTb nna ~He pre-:-

TH'!eCKHX pacnpen~neHHH, WI (':~f) H .. W 2 . f;j' ), COOTBeTCTBeHHO nnH yrnOB 

.H W(cos 0) ana-x/ flpH. cornacy~IUHXCH ·c OnbiTOM pacnpeneneHHHX Wf~J) 
'!eHHSt nepneHllHKyn.HpHbiX ·HMnynbCOB OK83biBaiOTCH 38BbillieHHbiMR no CpaBHe
HHIO c aK~nepHMeHTOM. Hao6opoT, 6paKoBKa pa3birpbiBae~hix "an~an" · n~ 
aKcnep~MeHTanbHOMY paC!lpeneneHHIO W(pj.) (eM. nonpo6neel2/) npHBOAHT 

· K cyiuecTnenuo '6onee Konnn:MHp.onaHHhiM -yrixoBbiM pacnpeneneunHM, · ~eM aTo 

na6niOnaeTCH ua -onbiTe. 

10 

)l' .. 

1 
I 

I 

·. 

0< 0* n 0>-.0*. BHn .aTnx 

non6n:paiOTCSI T8KHM oopa30l 

W(j')=W,·(j') f W (O)rlO. + 
0<0* 

xopowo cornacoBbiBanocb c. 

npanunbllbie pacnpeneneun:H 

nMnynbca p~ • Kone:mo, a-r 

B Bbi60pe cneKTpO_B WI (~, 

ruee. npeMH enna mr onpann 

T8JlbHOli HIIQJOpMaUHH~ 

3na'leHHH Koa#nuiieuT 

npHne.neHbi a Ta6nnuax U-l'i 

uaMH aanaiOTCH ncero nHWb 

6onbWaH.aeTanHaaunH a nac 

yrnoBbiX pacnpeneneHHti BTo 

CKOnbKHX neCHTKOB faa, BOC 

MeHTanbHblX ll8HHbiX 06 9TH 

flocnennee oco6enno Kacae-r 

peKTHOCTH npHBelleHHb!X B 

nenn ocnonaHa Ha anannae 

B COOTDeTCTBHe C H3E 

MO>KIIO C'IHT8Tb1 'ITO npH 9ll 

BTopH'IHhiX qaCTHU ( K-Meac 

pyroro N- N naanMonetlc-r 

'18CTHU H aHTHHyKnOHOB B 8 

aneprHHX oTHowenne 'IHcna 

cocTaBnHeT oKono 20%. B H 

B CpenHeM HMeeTCSI OllH8 TS 

cocTaBnSI eT oKono 10% oT r 



·:.' 

~· .. 
P,OKCIIMIIpyeT TaK~~ 11 yrno

·eMe ueHTpa. Mace: 

biX iiylcnoHoB . 11 

( 5) 

( 6) 

17-Me30HOB 

' 
CIIMHpOB8Tb Bb!pa>KeHIISIMII 

:TOB :) . 
ro 's oTn,IPIHe OT o6nacTII yc

UhiD ~impoKCIIMaUIIA ( 3) -(,6) 

aKcrrepiiMeHTanbHbiX' pac- · 

'0 >Ke 'speMsi nony'IIITb XO

IIX no· neprreHJlf!KYnHpHbiM 

'ITO H.~nonbaosaHIIe cpeJlHIIX • 

~eMbiH Ha. orrbi;e cjlaKT ~oa

BTOpH<iHhiX · qacTHU .' B o6nacTH 

.6o~~.e :~b!CO~~~~ ~neP.r~SIM T.· ·. 
111 paccMoTpeib · JlBa aHepre-. 

.,' 'I • ' • • 

~neH~·si·X w'i:~f} ' .H W (cos 0) 3H8-

CSI aas~nneJIHhll'.1H' no cpaBHe

;bii:PbiBae~biX "3B~aJl"' -n~ 
M; noapo6H~e/ 2/) llpiiBOllHT 

IM. pacnpeJleneHHSIM 1 ' ~eM 8TO 

I 
j 

' .. I 

; .. /j 

., ; 

'l 
I 

.j 

0< 0 * 11 0'~0*. BIIJl aTIIX pacrrpeJleneHIIii: H aHa'lenne rpaHII'IHorq yrna 0* 

IIOJl611p810TCSI TSKIIM o6pa30M 1 'IT06b! cyMMapHOe pacnpe)lenenlle 

W(j')=Wl'(j') I w (O)ci0+W2 (j') I w ( O)c/0 
0<0* 0•> 0* 

xoporno cornacoBbiBanocb c aKcnepiiMeHTOM 11 rrp11 aToM nonyqaniiCb 6bi 

npasllnbHbie pacrrpeJleneHHSI BTopH'IHhiX qacTHU no senii'IHHe nx nonepe'!Horo 

nMnyni:.ca p -1- • KoHe'IHo, aTo CBSI3aHo c orrpeJleneHHoii: H90JlH03Ha'IHOCTbJO 

B Bbi6ope CII9KTPO.B WI (j}, 0JlH8KO 6onee Jl9TanbHOe paCCMOTpeHne B H8CTOSI

lli99. Bp9MSI e)lBa nil OIIp8BJl8HO BBIIJly OTCyTCTBIISI Heo6XOJliiMOH 8KCIIepiiM9H

TanbHOii IIHcpopMSUHII. 

3Ha'leHIISI KOS<jJ<jJIIUH911TOB _b nlc C lc 1 c/ nlc H· rpaHH'IHblX yrnOB 0:* 

llpHB9Jl9Hbl B Ta6nHU8X 11-IV . . 3HepreTII'19CKII9. pacrrpe)leneHIISI .aTHMII Ta6nn

UaMII 38Jl8JOTCSI Bcero nHlllb Jlmi JlBYX IIHT9pBanoB 8Heprnii: rrepBII'IHbiX '18CTHU 1 

6onblll8SI Jl9T8nii38UIISI B H8CTOSilli99 Bp9MSI HeB03MO>KIIa. KpacjlcpntiHeHTbl JlnSI 

yrnOBbiX pacrrpe)leneHIIH BTOpH'IHblX '18CTIIU llpH 8HeprHSIX 1 6onbllliiX He-

CKOnbKIIX Jl9CSITKOB faa, BOo6me C'IHTanHCb llOCTOSIHHbiMII 1 llOCKOnbKY 8KC.II9pll-

'·• 
M9HT8nbHbiX Jl8HHbiX 06 8THX pacnpe)leneHHSIX HMeeTCSI llOKa Kpaii:He Mano. 

nocneJlHee oco6eHHO KacaeTCH 17- N cTonKnoseHnil:, rJle ysepeHHOCTb B Kop

peKTHOCTH npnBeJleHHhiX B Ta6nnue IV annpoKCHMaunii: B aHa'IIITenbHoii: cTe

neHn ocHoBaHa Ha· aHannae o6nacTn ycKopnTenbHblX aHeprnii:. 

B cooTBeTCTBHe c nasecTHbiMn ce.il:qac aKcnepnMeHTanbH?IMII JlSHHbiMH 

MO>KHO C'IIIT8Tb, 'ITO llpll aHeprHHX T -~ 200 ras cpeJlHee 'IIICIIO TSI>KenbiX 

BTOpii'IHbiX qacTHU ( K-MeaoHoB, 6apnoHoB, aHTH'IacTnu) B OJlHOM aKTe Heyn

pyroro N -N B3aiiMOJleii:cTBHSI npaKTII'IeCKH paBHO JlBYM, BKnaJl cTpaHHhiX 

'18CTIIU H aHTHHyKnOHOB B 8TOH o6naCTH aHeprHil: H93H8'1HTerreH. npH 60nbllliiX 

SHepriiHX OTHOlll9HHe 'IHCna TSI>K9nb!X K llOIIHOMy 'IIICIIY BTOpii'IHbiX .'laCTIIU 

COCTaBrrSieT OKOnO 20%. B HeynpyroM 17- N CTOIIKHOBeHHII npH ·r $- 200 ras 

B cpeJlH9M IIM99TCSI 0JlH8 TSI>KenaSI '18CTIIUa, a rrpH T ·~ 200 ras IIX 'll!Cno 

COCTSBnSI eT OKOnO 10% OT llOnHoro 'IHCna BCeX BTOpll'IHb!X '18CTIIUo 

11 
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._•: 

Ta6nnua 4 

. 3aaqeaiui Kos¢<PnunewroB B paano>Kealm ( 6). CncTeMa ueaTpa Mace 

.. 

. lc J., J,, JH Ju 

-· .. 
- H+H ; BCe BTOplltlHiie qaCTHUH ·' 

.o 0,0936737 3.64487 -7,48822 · a, 52051 · I .. 

I .' 0.333108 . ' ":'0.0699797 0.0964561 ~.244000 

2 ·. 0,34288.10-2 -0.135987 0.483035 0.553090' 

.3 o.r37573.10-3 0.708733.'10;..4 -2 0.169870.10-2 
-0.101642.10 

. , 
HYIUIOHH ... rr+H; 

: 

·0 0.0980255 ~.683293 4.25129 -8;21428 . 

I -0.0334275 0.245063. -0.739868 0.498030 

.2 .O.OII2798 -O.II5II3 0.420985 -0.517744 

3 .:.o~43o8n.ro-3 Oe35I80I~I0~2 -0.0125944 0~0124884 

rr+H; 
,_ 1Le30HH 

0 0.287967 . 3.25745 ~II,9234 17,3414 . 

I ~0.109827 -1.19825: 9.95881 ~16.1774 

2 0.0190864 0.269531 -1.93516 3.02181 

3 ~·O.II477I.10;..2 -0.0191912 0.124586 .0.188481 .. 

-

12 

... !· 

.. · ... .. · 
··'· 

~ .. 

· .. 

. -· 

.. ·~· 
'· 

' ! 

~ 

: .. · .. 

···'\;'· 4 

· ... , '. f •. :·:~ 

nocKonhKY ;oT~ocn'iem 

aecTeH nnoxo,, B ·nepBoM n1= 

Macce HyKnoaa. 

. 4~ BoccTaaoaneli 

nocne Toro · KaK 'c· nol 

· .Koacjii:lmuneaTa aeynpyro.cTH 

HOIIleli~SI ( 2)) MeTOllOM; 8H 

IIllli"OM BOCCT8HaBnHB8.JOTCSI 

THU nnn nanaoro aKTa l3aa~ 

coxpaneann aueprnn H' HMn: 

aocTb po>Knaromnxcn qacTm 

neHHblX H~nynhCOB · .'18CTHU 

W ( P;.l. ), K~;>:ro~oe Mo>Kuo: C'l 
- - - '2 

. THUbi: W(p:j.)"'p~ exp(-~l-h 

Po .JJ,ts nnn 17- Meao 

Ha pnc. 2 cpaaunaaro 

. neHHSI W C~TJ • 
.. 06pamaeT Ha. ce6n Bl 

-M8KCHMYM pacnpeneneHHSI I 

rnii. Ananna aceii · coBoKy~J 

'19CKllX ll811Hb!X ITOK83b!B891 

KllMH llO~peiilHOCTS!Mll 9KCIT• 

PacqeTUbie aaaqennn 

THU 1 K8K 9TQ, BHlliiO ll3 pn< 

x/ . . . 
. B cooTneTcTBnn.c 

C'lllT810TCSI C06b!Tll~ 1 •. nnn B 

Hoe ·tincno, p~BHOMepiio. pa 



; ' ~ 

CucTeMa.uenTpa Mace 

·l 
.. · 

1822 

16456! 

13035 .. 

11642:ro-2 

' •. ' 

~5!29 

'39868 

J20985 

)!25944. 

,923~ 

.9588~ 

,935!6. 

.!24586 

.. 
\ 

' '· ~.1 

. 8 5205! . ' . . 

~.244000 

o. 553090,, 

o.I6987o.ro-2 

. ;..8;2!428 . 

0.498030 

-0.5!7744 

0~0!24884 

!7,34!4 

~!6.1774 

. 3.02!81 

.0.!8848! 

· .. 
...... 

.~· 

t{ 

.... ' 

•:;. 

.·.· 

ITocJconhKY :oT~ocuore_nhHbifi cocTilB TSDKenhiX · BTopU'IHbiX qacTuu us

necTeH nnoxo, B ·nepBoM npu6mpKenuu ux Macey MOfKHO nono>KUTh p~·nuofi 

Macce HyKnona. 

4. BoccTaHOBnenue xapaKTepUCTifK sneMeHTapnoro aKTa 

flo·c~e Toro KBK. ·c ITOMOUlhiO pacnpeneneinm . ( 1) Bb!6p~Ha BeliU'IUHa. 

.. Koscji<puuueHTa neynpyroCTU u onpenenelibl sneprUH Ee . H En (eM. coor-
/ . /2/ 

HOWElHlfSI ( 2)) MeTOJlOM, ananorH'IHbiM OITHCaHHOMy B pa60Te . 0 war Sa 

warOM BOCCTaH8BIIHB8IOTCSI 9HeprHH H yrnbi BCeX OCTalibllblX BTOpU'IHbiX 'IBC<

TUU JlliSI JlBIIHOro aKTa B3aUMO)leil:CTBUSI, flpU 9TOM YJlOBIIeTBOpSIIOTCSI 3aKOllpl · 

coxpaHeHUSI sueprUU H UMITY1IbC8 U aBTOM8TU'IeCKU ITOIIy'laeTCSI MHO>KeCTBeH- . 

nocTh po>KJlaiOwuxcSI qacTuu. ITocnennuM aTanoM SIBIISieTcSI 6paKoBKa uafi

neHHhiX U~ITYIIhCOB .'18CTUU ITO CpOJlHOMY SKCnepuMeHTBIIbHOMy pacnpeneneHIIIO 

w ( p~ }, KQTopoe Mo>Kno.· C'IUTaTh ne sanucSIWHM oT anepruu nepauqtiofi qac-... 
'· . . . . 

. . . .2 2 . "' 
. TUUbi: W(p+}"'PJ. exp(-~1./ p 0 },'b= 0,5 
. ·. . x/ 

p 0 ,JJ, tS · ;anSI TT- Mesouon 

nnSI 6apuonon, W(p.J.}"'P,J..exp(..;,p4.f•P_o}, 
'• 

Ha puc. 2 cpaBHUBaiOTCSI pactieTHbie u aKcnepuMeHTanhHhie· pacnpene-

. neHUSI WC~J} 

06pamaeT HB . ce6SI BHUMBHUe T0 1 'ITO B HeKOTOpb!X 9KCilepu.MeHT8X · 

-MBKCUMyM pacnpeneneHHSI OKB3biB.aeTCSI CJlBHilYTbiM B o6naCTb MalibiX · 9Hep

rull:, Auanu3 Iiceli COBOKYITHOCTU U3BeCTllblX ceii:'laC yCKOpUTelibllbiX U KOCMU-

tieCKUX naHHbiX ITOKa3biBaeT, 'ITO 9T0 1 ITO-BUJlUMOMy, CBSI3aHO C MeTOJlU'IeC-

KHMU no~peWHOCTSIMU 9KCrrepUMeHTOB, 

PaC'I9Tllbie 3Ha'leHUSI cpenue·li KUU9TU'IeCKOll aneprUU BTOpU'IHb~X qac:

TUU, KaK sTo · BHJlHO H3 puc. 3, xopollio yKnaJlbiB8IOTCSI na KpUBYIO 

~. . . • .. 
B cooTBeTcTnuu. c HsnecTHbiMH rrpanunaMH .6paKoBKU nonycTUMbiMU 

C'IHT8IOTCSI co6biTHH,· JlliSI KOTOpbiX · g.< W( pi J /W mox, rne g - cnyqali-

noe ·qucnci, p~BHOMepiio pacrrpeneneHHOE;l Ha 0Tp93Ke [0, J ) , 

··t3. 
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Puc. 2. Pacnpeaenenne KHHeTH"'eCKHX aneprn:il: BTopH"'HbiX "'aCTHU B neyn
pyrnx N -N cTonKHOBeHHSIX npn pasnH"'HbiX aneprHSIX ·r. CncTeMa ueHTpa 
Mace. fHCTOI'paMMbl - paC'19T, 8KCll9pHMeHTanbHbi9 TO"'KH B3S!Tbl H3 
pa6oT/7 -14/ • TiyHKTHpOM llOKa3aHbl COOTB9TCTBYIOlllH9 pacnpeJleneHHSI W1 ~5'), 
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PHc. 3 •. 3aBncll'MocTb. cpeJll 
·Mace . ( 5e.3 · y"'eTa · rinAnpyiOU 
Kpy>KKH CD!>TBeTCTByioT pa< 
HHKaMH naneceHbi aKcnepnr
KpnBaS! - saBHCHMDCTb · ( 7) 

: ; 



52Gev 

200GeV 

156 0.84 f. 12 

~1 
. t4 . 2.t 2.8 reev 

~TOpH'IIIbiX '18CTHU B Heyn
rHHX ·r. CRcTeMa ueHTpa 
~II hie TO'IKH . B3HTbl H3 
r10rune pacnpeaeneHHH W

1 
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- ':.' ... . ·, · .. - ~ .. 
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Puc. 3, 3aBHCliMoCTh cpeailen aueprnn BT~pH'IHhiX. qacTHU B cncTeM e· ueHTpa 
. ~ace . ( 5~3 ytieTa .riHAHPYIOIUHX. '18CTHU) OT. aHeprnn nepBH'IHOH '18CTHUhl 'T: 
Kpy>KKH co~TBeTcTByioT · pacqeTHb~M. N..:. N · rncTorpaMMaM ·puc,: 2; Tpeyronh
HnKaMH H8HeC9Hhl 9KCnepHM9HT8nhHhie 3H8'IeHnsi. < 5> .no ll8HIJbiM paooT/ 15-19/, 
KpHB8Sr _. 38BHCHMOCT~ ( 7) ~ 

15. 
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· <:j"(T) '> = 0,1 +0,1T !4 
' ( 7) 

Ananorir<IHOfi 38BUCUMOCTbiO OIIUCbiBaeTCSI cpe):lHSISI MHOmeCTBeHHOCTb BTO

pU4HblX qaCTUU ( CM. puc, 4): 

<n(TJ»= 3,3'T%. ( 8) 

CneayeT, oanaKo, noaqepKHYTb, 4TO BUll 3aBucuMocTei!: < :j"( T} '> 

U <n(T} 1>, B CyiUHOC,:TH 0 npeaonpeaeneH Bbi5opOM UCIIOnb30BBHHblX npu 

pacqeTax ::lHepreTuqecKux pacnpeaenenui!: W, (:1). Opu necKonbKO unoM 

Bbi5ope 3TUX pacnpeaeneHUfi MOmHO nony4UTb 38BUCUMOCTU 0 OTnU4810IUUeCSI 

oT (7) u (8). Pernenue aToro Bonpoca 3aBucuT oT aanbnei!:rnux aKcnepuMeH

TOB, B HBCTOSIIUee me BpeMSI CUTYBUUSI 3):leCb BeCbMB HeSICH8Sl 0 T,K. llBH-

Hbie pa3nU4HbiX aBTopoB Tpyano cornacoBaTb Me may. co5oi!:. HanpuMep, 3Ha-

/4/ 
qe.~;me cpeanei!: MHomecTBennocTu < n·> = 6,6.:!:.0,2, nonyqennoe B pa5oTe 

anst · rr- N B3auMoaei!:cTBUi!: npu T = 60 faB, Tpe5yeT annpoKCUMauuu .<n>., T a, 

rae a'> 1/4; B TO me BpeMSI U3MepeHUSI MIIOmeCTBeHJIOCTU BTOpU4HbiX qac-

. TUU llnstN-N C;OnKHOBeJIUi!: B OIIbiTaX C KOCMU4eCKUMU ny4,8MU npu ·r =100 -
/5/ 

700 faB yKa3LIBaiOT na 3Ha4uTenbHO 5onee cna6y10 anepreTuqecKyiO 3a-

.BucuMoCTb <n(T )•> • 

Ha puc. 5 noKa3allbi npuMepbi pacnpeaenenui!: BTopU4HbiX 3apstmennbiX 

48CTUU ITO MHomeCTBeHHOCTU. 

·CpaBnenue pacqeTHbiX. u aKcnepuMenTa;. bHbiX yrnoBbiX pacnpeaenenui!: 

pomllBIOIUUXCSI 48CTUU llDHO Ha pUC, 6 U 7, 

PacqeTHbie 3Haqenust cpeanux nonepe4HbiX uMnynhcoe BTopU4HbiX qac-

TUU .<pJ? B COOTBeTCTBUU C 3KCIIepuMeJITOM OCTBIOTCSI npaKTU4eCKU IIOCTO
x/ 

SIHIIbiMU ( CM. fJHC, 8) o 

x/ HeKoTopbifi poeT pacqeTHbiX 3Haqenui!: <p,J:> o5ycnoBnen npu5numen
HbiM cnoco5oM 5paKoBKU (eM. npuMeq, 2) • u ue ~MeeT cymecTBeuuoro 3Ra
qeuust. 
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\ ( 7) 

SIB , MHO>K8CTB8HHOCTb BTO-

( 8) 

anncnMocTefi: .< :5" ( T) '> 

t ncnonb30BaHHbiX npn 

npn H8CKOnbKO HHOM 

lBHCHMOCTH, OTnHqaroumecg 

' OT .rtanbH8lliiiHX 9KCII8pHM8H-

8CbM8 H8HCH8H 1 T,K, .U8H

~>K.Uy. co6oii. H anpnMep, 3H8-
. . /4/ 

2, rmnyqeaao·e B pa6oTe 

5yeT annpoKCHMaunn .<n> .. r a, 

CTB8HHOCTH BTOpHl.(Hb!X qac

'CKHMH nyqf)MH npn 'T =100 -

na6yro aaepreTnqecKyro aa-

mii BTOpHl.(HbiX 38pSI>K8HHb!X 

,rx yrnoBbiX pacrrpe.ueneanfi: 
. . ' 

HMIIynbCOB BTOpH'IHblX qac-

T810TCH IIp8KTI1l.(8CKH IIOCTO-

'.r> o6ycnonnea rrpn6nn>Kea
nMeeT cyiiJecTneaaoro aaa-
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Ha · npiise.tieHHhiX uaHHhiX BIIllHo, 'ITO paccMoTpeHHhifi MeToll ueficTBII-

. TenhHO no3BOnHeT ll09TaTO~HO XOpOlliO oniiCbJBaTh XapaKTepiiCTIIKH HeynpyriiX 

11- N II N -N . saaiiMoueficTBIIfi npii sHepriinx, 6onhiuiix liecKonhK~x necSIT-
,. ..· . -

KoBfaB. llli11 rieKOTOphiX xapaKTepiiCTIIK (eM., ~anpiiMep, piic. 7) aafi-. 

ll8HHhi8 ·ann~OKCIIMaflllll. OKa3b!B810TCSI npiirO.UHhiMII )la)!{e npll 118CKOnhKO 

MeHhlliiiX aH.eprnSix •. MeTOll cBSI3aH co cpaB!iiiTenhHO ae6onhrnnM .. qncnoM 

Ta6ynHpOB8HHb!X · napaM!'!TPOB II noaToMy OK83b!B88TCSI B8Ch~a a4Jlf>eKTHBHhlM 

B. npiiM8H8HIIli K pac'leTy BHyTpliS!Jl8pHbiX KaCKallOB 1 IIHHUIIllpOB8HHhlX. Bhl-
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