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ORDE,ZUJIHEHffit£1 11HCT11TYT H,ZJ,EPHblX 11CCJIE;ZJ.OBAH11J/1 
Jia6opaTopMH aelTpoaaoM WMSMKM 

B.CMKopa, M.T~Ka, fl.T~Ka. 

BJiilllill1E KOHEt{HOki rEOMETPJAM HA 113MEPHE1dbiE JU1~EPEHUHAJihHblE 
C EliEHIDl fl.llEP HblX PEAKll11iit. 



I. BBe~eaHe • 

.8nHHHH6 HOH6llBO:ti roOM6TpHH Ha HSM6pH6M06 ~H!W}apeHUH8JI:&H06 

C6ll6HH6 peaHWfH HCCJI6~0l18JIOC:& paaea MBOrJ4MH 8BTOpaMJ4 ( /I/ -t /4/) • 
' 

06~llHO T8KH6 HCCJI6~0BBH~H CBO~HJIHC:& H nOHCKBM H6KOTOp~X a~~HTHB

H~X nonpaBOR, CBHS~Baromux H3M6pH6M06 H HCTHHB06 ~HWW6P6HUH8JI:&H~6 

C6ll6HHH. BBHAY TOro, liTO CBMH 3TH nonpaBRH SBBHCHT HBHO OT 

HCHOMNX, HCTHHHNX C6ll6H~:ti llapea npOH3BO~H~e fl0CJI6~HHX no yrJiy, 

HX H6JI:&SH Ba OCHOBBBHH aKCnepHM6BT8 O~HOSBallHO onpe~enHT:&. 

lloRaxeu, RaR Mo~ao c nouom:&ro wopuaJIHSMa TaH aaaNBaeMo:ti 

WYBKUHH pacnpe~eJieHHH ytzecT:& HCKaxaaua, BBO~HMNe Koaeqaol reoue~ 

pue:ti B yrJioBoe pacnpa~e;reaue B cJiyqae, ecJIB aa nocJia~aee aaJio

xea~ H6KOTOp~e 6CT6CTB6HHN6 CBH3He 0CHOBB06 Hame paCCMOTp6HH6 

OTHOCHTCH R yrJIOBNM pacnpe~eJI6BHHM peaKUHH, H~HX qepes COCTBB-

806 H~po, HOr~a CBHSH BUCTynaiDT B BH~e Tpe60B8HHH, llT06N B 

CHCT6M6 ~eHTpa MSCC TBKUe pacnpe~eJieHHH npe~CTBBJIHJIHC:& JIHHe:tiHO:ti 

KOM6HHBUHel H6UHOrHX flO~IHHOMOB Ae~aa~pa. 

B nOCJI6~He:ti llBCTH OTBT:&H (np14Mep IT) ll0KBZ6M, KBK MOZBO 

Yll6CTD BnHHHH6 ROH6llHO:ti reOMeTpHH Ba ~H~epeH~8JI:&B06 C6ll6HH6, 
0 

HSM6pHeM06 no~ yrJIOM 0 ·• STa ll8CT:&, no~06HO C8MOMY ~OpMaJIHSMY 

~YHRUHH pacnpe~aJieBBH, He CBH38H8 C B~meynOMHByTNMH orpaHHlle

HHHMH Ba ~OPMY yrJIOBOrO pacnpe~eJieHHH. 

II. <PyBHUHH pacnpe;~aJieHHH. 

PaccMoTpHM o6mHl c;ryqal reouaTpHH axcnepHMeHTa, puc. I. 

BeCROH6liHO MSJIN:ti BNXO~ .lpO~YKTOB paaRrutH BS 3JI6M6HTa MH1B6HH d V 
B 3JI6M6HT noBapXHOCTH ~·3T6RTOpa dS onpa~eJIH6TCH ~OPMYJIO:ti: 

untfl '/J.1 ~) /( ~( · 1) d Y :: r1 V· cL .S · Yt ~ ) v () ~ 1 ~) J N· n (I) 
I J..Jiz. 
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- Hfll.MW~rowte KOOp~HH8Tbl SJI6M6HTOB MHW6H.H H 

~6T6KTOpa, COOTB6TCTB6HH0 1 

- paCCTOfiHM6 M6E~Y SJI6M6HT8MH MHW6H:W H ~6T6KTOpa, 

- ~uqxpapea:~man:oaoa caqeaua B na6opaTopaoit cucTeMa 

K00p~Ir1H8'f llO;A yrJIOM paaKIUUt {I , 

- WYHIU~HH -z: H 12 qucJiaHHO paaaa yrny paaKUMH; 

THJI:&;Aa :WOllOJI:&ayaTCfi ~fi paaJIHllHH STOH cJ?YHKUHH 

oT ucnoJI&ayeMoro o6oaaaqeaHH C1 ~H yrna 

paaKU:WH, K8K apryM6HT8, 

"f'( t..L, 1z.) - yron Me~y HOpMaJI:&IO B TOllKa T..z. K noBepxaocTm 

/t/ 
n 

~ 

~6T6KTOpa H B6KTOpOM ~ C06~HHHIO~M SJI6M6HTbl 

j,S H c;Lt/ 
1 

- ll~CJIO qacTHU, na~aiO~X Ha I CM2 MHW6HH B I C6H, 

- llJIOTHOCT:& fl)l;6p B MHW6HH. 

By;Aa.M npa~onaraT:&, llTO l.ntweH:& 11 TOHK8S 11 , T. a. llTO noTa pH 

aaaprHH na;AaromHx H parmcTpHpyaublx qacTHU B Hal aecymacTBaHHbl. 

Tor;Aa noJIHblit BbiXO~ no;A yrnoM tto nonyqaaM nyTaM HHTarpmpona

HHH Bblp8Z6HHH (I): 

Y(&o)= Nn- f dt1 .( CO>,j(rJJ'r) ()( &rt.,~J)dS"" 
lr s r;., fz) 

r:> 

= Nn J dil f dE? J {.a)-.f{ct). 6'(e(t,_, i,) ~ dl (2) 
v · L(g,t'-) "" r-'6;;0}ll8(~,TJI · 

r~a L (B, ~) - HPMBaH aa noBapxaocTH ;AaTeKTopa, aa)l;anaaMaa 

ypaBH6H!6M; 

Vz et~,-(J 
6'(~ I~) ;; () 

rpa)l;M61:1T · e(r:,~) npu q>MKCBpOB8HHOM 

TOllH6 tl. 1 

.. 

~ 
'--i B 
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~o - yron yoTaEOBKH ~eTaKTOpa (yonoBEN~); B (2) no~paayua~ 

B86TOH aaBHOJdMI)OT:& "f('() t;,)' r(ti.) 1z.) ' e~,OZ:) JIJ L ( e, ~) 
OT f!Jo • 

BBe~eM EOpMHpOB8EEYIO 4)yHK$UO paonpa~6JI6HJIJH Q(Bo1 €J) TaKyiO, 

(4) 

]arKo aaMeTMTb, qTo aopMmpoBoqaaa WYHKUBH c;(~)npa~oTaB
T111H 1}/.1. k"'/t 

naeT ooooM nonaNM TeneoaNM yron ~eTeR~ \~~~ ~~ 
., " A ...., ,- n \i ""' e 1:1 • · 

. ~{Qv)c_ fde Still ( conl{'0.1 ~)... d[ (5) 
v L(~ z:) r2-(~/~ >I Vze(tl) lL) I 

~Cil0Hb3YB (3) ~HB npeo6pa30B8HHB (2) nonyqaeM: 

C ~pyroM CTOpOHN JIJM66M! 

V {if.) : /!lorJ · b( Bo) · 6:)!!v-.( Be) (?) 

r~e G#~(~)- aKcnepJtiueaTaHbHO nonyqaaaoe aaaqeaHe ~zq>wepea
~JIJanbaoro ceqaaHB (6aa yqeTa BHmBHHB Koaaqao~ 

reOM6T:[:IdH) 

CpaBHHBaa (6) JIJ (?) nonyqaeM oKoaqaTeHbHO 

(8) 
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~YHRIUUI paonpe~eJieHlUI D (etc 1 G) d& npe~oTaBJifieT ooc5ott 

OTHOOHT6JI~H~ti (HOpMHpOEBHHH:Li) T6JI60HSI yroJI ~JIH perHOTpau»H 

npO]zyRTOB peaKqk1H, ~Jl€'T810lltHX B yrJIOBOM HHTepBaJie ~ t}-ttf/l , 

0 llOMOllt:&IO ~eTe.HTOpa, YCT8HOBJI6HHOrO llO~ yrJIOM 80 • 

ill. Yqef BJIHfiEHfi ROHeqaoti reoMe!pHH. 

3a~aqa onpe~aJieHHfi HO!HHHoro ~H~apeHqHaJI:&Horo oeqeams 

OBO~M!OH R paweHHIO HH!€·rpaJI:&HOrO ypaBH6HHH (7) 'i>pe;arOJI:&Ma 

nepBoro po~a. B oc5~~teM cJiyqae TaRoro THna ypaBHeHHfi He pewaiO!Ofi 

(oM.aanpHMep, /7/). 

ilpH6JIHllt6HHH, HCllOJIJ: ayeM~e B /I/ - /4/ 88KJIIOqaiOTOH B pa8JIO

Jlt6HHH 6(6) B pH~ no C:!eneHfiM (c9-f90 ) H npeHec5peJteHHH qJieHaMH 

BSWe B!OpOti O!eneHH. B HTOre llOJiyqaiO!Ofi nonpaBKH BH~a: 

6 d£6 
6(B.)-6'"1B.)=- b· fe J6HJ

0 
+C. I/§Z J&<Bo 

r~e b H C H6RO!OpSEI llOOTOHHH~a, B ~OpM8JIH8M6 ~YHR~H 
paonpe~eJieHHH,BspaJtaiO~eoa ~opMyJiaMH: 

o= jQ (G:>)B) Btl&- &o 

.m C = -j[Bo2~]e2Q(r3o,&)dtJ-.~BojQ(Bo/))9cl&] 

PaCOMOTpHM CJie~OTBitlfi ypaBH6HHfi (7) B OJiyqae, KOr~a 

zauepaiOTOfi yrJIOBhle paonpe~eJieHHH npo~yRTOB pea.HUHH, HAYute:Li 

qepea M6X8HH8M OOOT8BHC1r0 H~pa • Tor~a ~HWW6P6HqH8JlbH06 oeqeHHe 

B OHC!6M6 USHTpa M800 ~IOllteT 6blT~ rrpe~OT8BJI6HO B BH~e JIBHeiHOlt 

ROM6HH8~H HeOROJl:&KHX HOJIHHOMOB JlelltSH~pa: 
L~c. 

~ {v~)=- L LL~ fi (unJ) 
L-=o 

(9) 

I 
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rAe f-l. {cos rJJ - noJUfHC•MH JlexaHJtpa. 

B na6opaTOpHOI CHCT6M6 HOOp].tHHaT M0llt6M H8llHC8T~ 

L,ucuc 

6'( & ) = L c~"'13L. (e9) (IO) 
.L:o 

rJ,te -8_ {&) nepeB6;l{€tHHH6 B Jia6opaTOpHyiO CHCT6MY llQJIHHOMbl 

Jie:acaHAP€1. 

ilOCJ16 llO}.tCTSHOBHH (9) B (8) HM66M: 

LM4.#lc .-v 

6 ~~Utr &o) :; L a,!. f3L ( B" ) 
L:-c; 

r-P 

r~a !JL(Bo) ~ j BL{t9)·Q{8o;rJ)d& 

,-v 

tyHRUUH f3J...(&o) , rJlo !.. ::~A ;2 ... LMtUc. HBJIHIOTCH JIHHeMao 

aaaaBHCHMblMH, nocxoJI:&R~r L,uaKL xoaeqaoe m npmTo.M ae6oJI:omoe 

qmcJIO. llOSTOMy paaJIOllt6HH6 (10) OJlH03Haqaoe. 

;zJ.Jlfl llOJiyqeHHH HC~~HHHOrO yrJIOBOrO pacnpe;n;eJI6HHH JlOCTSTOqHO 

paaJIOEHT:& uaMepeaaoe yJ~JIOBoe pacnpe;l{eJieHHe B pH~ no IPYHRJ.tHHM 
r..v l.. 8 L (llpHM6HflH M6TO~ H8HM6H:&WHX HB8~paTOB H .KpHT6pBH f ) 

'm llOJiyqeHHble HOS<Ixf)HI.tH6HTbl llO~CTSBHT~ B ypaBH6HH6 (9) • 

ECJIH He yqHTbiBST~ BJIHHHHH HOHeqaoM reoMeTpHH p83J10llt6HH6 

fd~( tto) HM66T Bid):{! 

K~t:. ) 
6:rK&H r &oJ :: z. .6~ !3K r a (II) 

K;O ~ 

Jli 6CJIH Tanep~ napeB6CTl1 Q>yHH!tHJd 4 (!)j B CMCT6MY D;6~Tpa M8CC 

38T6M pa3JIOUT:D HX B pli;l{bl llO llOJIHHOMSM JleJJtaH~pa, TO llOJiyqeHHbl6 

xoawrpHI.tH6HTbl paaJioseHMJl o6paayiOT MaTpHn;y -D , CBHabiBSIOJitYil 

HCTHBH~e ROS~H~6HTbl tLJ... C H3M6pHe.MbiMH L)K , onpe~eJieHHbiMH 
no (II). 
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= 2__ DKL.O'L 
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(12) 

MaTpiiiJ.~a j) OllHCbiBaeT :BJII!UlHH6 ;naB HOH KOH6liHOH reOM6TpHH 

Ha H3146pfi61406 yrJIOB06 pacnpe;n:eJI6HH6 H 11JI406T :a 0011\611 ~6CKOHeq

Hbl6 paaMephl. Ilpu nepexo;~e K liJ.ztean:oHott reoMeTpHM oHa npeBpamaeT

CH B 6;ZJ;HHJttliHYID MaTpHUY• 

llnH npaKTHt~ecKPIX uoxeti ooxee y;nooaaH MaTpuua nonpaBOK 

TaKaH, liTO I ·- tuG #C C. 

at. :: 1;. _,. /(l<b< (13) 
·"=C) 

llpu onpe,11;exeuaoM L~~~~ c.. , MaTpHua C 
HO ypaBH6HHfiKH (12) lii (::3) • 

aa.n:aeTCH o;n;Hoaaaq-

B npe;nene H;nean:&Hoii reoMeTpHm MaTpmua 

HyneBot,t. 

llpmMep I 

c CTaHOBHTCfi 

PaccMOTp~nl reoMeTpliiiD, npuMeHHeuyro HaMH .D;JIH HaMepeHHH 
:;z 

Het!TpOHHbiX cneKTpOB HS peaJmHH L,· ( P/ /J) (/6/, /7 /). Ha pHc .2 
;naBs WYHKUHH pacnpe;ne.lle:ElH~ ;nna HeKOTopax aaaqeHH~ yrxoB tfl0 

paccqHTaBHYe Ba SBM ESCJJ:-4. Ha aTOM Jite pHcyHKe Hao6paJiteHa 

cxeua reou:eTpHH sKcnepH~t:eHTa. KaK noKaaank'I pact~eThl, KOMIIOHeBTht 

MaTpl7IU c COOTB6TCT:EYIOII\HX paaJIHqHhlM SHeprk'IfiM lla]laiOII\HX 

;nettTOBOB He npeBblmaiDT 0,05. TaK, HanpHMep, ;ztJIH ,~ = 2 MaB 

11 semTpOBOB flu ( tj = 15,02 MaB) B npe;nnonoJiteHHH J.,t,d'K~=6 

' 

. MaTpuua C paBHa: 

' 
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( -1,8 +1,7 -1,3 +0,3 -o,o -0,3 -0,6 
...... ~ 

-s,o. ..:.s,6 +2,3 -2,5 +0,2 -0,4 +0,3 
.. 

-2,7 +3,5 -3,2 +2,2 -3,0 +1,0 -0,3 

-0,3 -0,6 +3,5 -2,8 +3,1 -3,5 +O,s ~xro-2 
,, 

+0,7 +0,1 -1,2 +2,7 -3,4 +2,7 -4,1 

+~,2 -0,6 +0,3 +0,5 +2,9 -2,9 +3,4 
... ·"• 

-2,I +1,5 -0,4 -0,3 +0,2 +3,3 +0,5 
.. 

Bm~HM, qTo yrxoBoe paapemeame 6° + 8° (noxymmpmaa WYHK~H 

paonpe~e~eama) Tpe6yeT BBe~eBHH nonpaBOK nopa~xa 2 + 5% ~a 

~OMHHHPYIDmHX KOS~H~6BTOB pa3XOE6HHfl no flOXHHOM8M ]eEaH~pa. 

~xa Hoswwm~aBTOB, KOTop~e Max~ B cmxy MexaamaMa peaxuom STH 

nonpaBKH MOryT 6~T~ B6COM~MH. 

Ilp.HMap II. 

topMaxmau WYHK~H ~acnpe~eneama noaBOHHeT xerxo yqeoT~ 

BXHHHHe Hoaeqaoa reoMeTpmm aa ~m~wepea~ax~aoe ceqea.Ha, mauepaa

Moa no~ yrnoM 0°. PaocMoTpHM STO aa npmMepa reoMeTpMH, mcnox~ · 

ayeMOi H8MH ~H H8M6p6HHH C raSOBO~ MHill6H~ID ~. CX6M8 raOM6TpHH 

H OOOTB6TCTByromaa ~YHK~fl pacnpe~eXeHHH ~(q&) ~aHa Ha pmc.3. 

PaaxozmM 6{ B) : 

6(B) = 6{c) + rifL?)~& -~j 6'/o) &~~ .. 
M no~cTaBHM B wopMyxy (8). Tor~a nonyqaeM 

6 3xvn( 0) := rO(c)) J- 6 '( 0) · 61 +.J 6'{tJ) t?z z. 
(14) 

r~a 81 ::. jQ (C~ t9)-&cL& 

M ~ = ( fo_ (DJ9)·82d&) ''2. 



,ZlJIH yHasaaaoit reouaTpHli! 8:1 = I,I4° H ~ = I-,24°. 

BBaJ,taM 8qJW6RTH:SBbil yro;rr 8~.t)O TSHOit, llTO 

6(;KU'1( o) - ~(& ) 

H 38M6THM, llTO 

Bosuo&Hbi J,tBa cJiyqaa: 

I. 6'(o) 
6''(Li) 

- . ~~ 

'·a ~, (I6) 

STOT cJiyqa~ qante :soaro :scTpeqaeTcH aa npaRTHHe. J!arxo 

fiOR838T~ 88 OCBOB8BHH (I4) - (I6), qTo, TOrJ,ta 

OTRYJ.t8 

2. 

6l ~ 6rr ~ ez 
6g~tp = I ,I9° ..t 0,05° 

6'(o) < 0 - 6''(0) 
3a HCRJIIDqeHH6M pa].tHHX CJiyqaaB, KOr].ta 

:SbifiOJIBH6TCH ].tJIH Bawef J~60M6TpHH 

" < L!':) · o e I oaQ 6° I,02 c~-~< I.,I4, T.e. ~ =. , ~0,0 
-7 r 6'( 0 ) -' I , 

,llJIH cJiyqae:s - 0.04 < <6i'f 0 , < 0 TpeCiyeTCH 6oJiea J,teTaJil)BOe 
f 9(1 / I 

8B8BHe npOH3BO].tBblX VJ ((?) H 6'( U) • 

MaTO].t aw~eRTHBHOro yrJia HMeeT OOJI~Woe npeuuy~eCTBO no 

Cp8BB6HHIO C M6TO].t8MH, YK838HHbiMH B /I/- /4/, nOCROJI~xy, KSK 
lYl' / c'_ 'I"-" ) / 

npa:BHJIO, ( Tpe6yeT <Hi JIHlJ~ K8ll6CTB6HBOrO 8B8BHH no:seJ,t.eHHH 10( o I 
I 

B6JIH8H 0°, B TO BpeMH, ROr].ta nonpaBRH B /I/- /4/ npHMO 88BHCHT 

OT bl0) M 6'(0). 
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0TMaTHM a~e, liTO B CL7t~ae, paCCMaTpHB86MOM B np.HMapa I, 

m:uee:u fJ'(o) .=: 0 (Ha-aa ~:axaaMa:ua peaKUHH) 

H . 8;cf'p = ~ =. 4 .:: 

Sa KJIIOt~ e HH e. 

McnoJI:&aoBaHMe wopMaJiua:ua WYHHUHM pacnpe~eJieHMH B aaat~HT&JI:&

HO~ Mapa yJiyt~maaT KSli6CTBO {j)HaHqeCKOH MHQ}OpM8UHMt H8BJI6K86MOA 

H8 H8MepaHHA yrJIOBbiX pacnpe~eJieHitiki, npoBO~HMlliX C llJIOXMM yrJIO

BlliM paapemeameM B cJiyt~ae, KOrAa peaHqHH npoTeKaeT nyTeM .uexaHHa

Ma COCTSBHOrO fl~pa. STOT {j)OpMBJIH8M llOJiaaaH TSBllta npH OllHCSHHH 

yrJIOBhlX pacnpe~eJieHHti np:1Mb1X paSKI.\Hi C llOMOD.\:&10 TeopeTH'q6CKHX 

KpHBbiX (KpHBhle EaTTJiepa ~JIH M6TQA MCI\Sllt6HHblX BOJIH). B STHX 
II II 

, · 11 j;f (. 11 p 1-. ~~A ('I-{ H )...V 

CJiyqaflX C SHCnepHM6HTOM CJie~eT cpa'BifiDfaTiij/TeopeTHli6CHYIO KpHBYIO ! 

. C"~'~(<90)-::: J'Q(&JLEJ} 0 1~':_/C")c/0., ··• 
fipH H8MepeHHM ~H@WepeHI.\HSJI:&HOro ceqeHHfl llOA yrJIOM 0° 

STOT @OpMSJIH8M ll08BOJifl6T JierKO CKOMll6HCHpOBST:& BJIHflHHa KOH6liHOi 

raouaTpHH. 

t~ 
f}c;f;~ 
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Pzc. I reo•e~pua HsKepeHJii.B BliXO;a;a npo)tY"K~o:a peam:tHH• 
I - o6~e• omeEIH; 2 - noBepxaoc~:& ;a;e~eK~opa; ........ 
3 - no~oK na;a;amm~x qac~z~; ~ - sopKax:& K 
no:aepxsoc~u ;a;e,'eK~opa. 

j 
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n(Q,e) 

• 

~--------------~ws 

-a 2 6 8 8-eo 

--·-- --- ·---- --·--- -~-~--

pac. 2 ~YB~Bft pacnpe~eBeHBH ABfl reoMeTpHB seATpoHsoro 
cneKTpoMeTpa (npuuep I). 
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o(o,B) 
r, = 2 "'"' 
t • 4 NM 

R • 70,.,,., 

2 e 

PHc.3 ~YBK~HB pacnpelaneBHft lXR BSK6p6BBI C HCUOX»So
!aHHSK raSO!OI MHmesz. 
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