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BilE.UEHl1E 

ITpouecc oopaTHoro s;rertTpopoJK.ncmm rrHoHoB 9<-p -- e t- e-n 

xapaRT8pH3Y8TC.f! :•!a.llh!MH WI@lepeHUH8..1ll>I!HMv. C8'!8HHHMv. /I/, )J.Jlll !IOJIY

'!8l!IUl. cJOJil>IIIOrO I\OJrn'!8CTBa CTaTRCTll'ICCI\OPO MaTep11aJia llCIIOJlb3YJOT 

,I1;8T8KTHPYI0111H8 ycTaHOBKH C OO.llbiiiHMv. T8JI8CHhlMl'I yrJiar.lH per!llC'rpan;>m/~/, 
'ITO II03B0Jlll8T ,I1;8T8I\THQOBaT:O COOUTH.fl B Il!HpOKOM 11HT8pDaJI8 113:,18H8HH.fl. 

KJI!H8MaTH'!8CKHX II8p8M8HHblX. llpR ::JTOM CTaHOIJHTC.fl 1!8B031!.0:;:uWA Hhl'U1C

JI8HJI!8 C8'i8HJI!ti B pa'VIK8.X T80p8TH'I8CI\HX MO,I1;8JI8i1. aHaJIMTI1'!8Cltl1. !1pOOJI8-

Ma Bh!'Il'ICJI8Hlffi C8'!8I!Ril pemaeTCJ! C IIOMO!U:OIO M8TO.n;a f,lOIITe-l{apJ!O. ,UJlli 

::lTOrO IIpOBO,II;I1TC.f! MO.I(8JilifPOBai!H8 OcJpa30BaHllH qaCTI1U B l!CCJIC.T\YSMOM 

rrpouecce, U0,1(8JmpOBaiiU8 YCJIOB!1n perHCTPai.IHH ::JJI8l\TpOHOE .'(8T8KT?pa

Ml'I H MO.n;eJIHPoBaHHe rrpoue.n;ypH oT6opa cocJh!THii rrpouecca 91'"-p -- e+ e-n.. 

,UJI.fl Bhl'IHCJI8HJI!J! C8'i8HHH saTeM !1CIIOJ!b3YJOTCH rrapa:'JeTpll OTOcipaJIHhlX 

COOUTH}i. 

B HaCTO.fl.!ll8i; pacJOTe pacCMatpnm:te•rc.rr !IpO!\GJ!:YPa LL:'1~<1C.l!Cflll51 OCIIOB

HillC I\!1Il8MaTl'!'I8CKI1X rrepe1.18JIHIDC !IpOl\8CCa ~p --- e+ 8- n. , a TaKlll:e Bill

dOpa orrTn:toaJinHOH reOi.IeTpH!l .n:eTeitTopon )\Jill perl'!CTparum noro rrpo

u;ecca. D pa6oTe rrpoBon:.wrcB. mJtmCJieHne anrra;:JaTyprmx d:ynm~tl.. :)itcne

pnMeHT8..1ll>HOr' YCTilJIOBKH, p8Pl1CTpilpYJO!J1811 OCH0l'HT18 i\lll!C:.m·rwiCCime 

naparAeTphl llCCJie;~yeMoro npouecca. 

Pacc:.mTpl!l:oacr-.ruli npOL(ecc odpaTHoro 3JIEmTpopm:.ueHn.rr II!IOHOB omr

crmaeTCH IDITbiO 1!8'1aBHCW/tu:m ;~rmer:mTnqec;mwi rrcpe:.leHHLIMU. Orr.Ha Jl3 

HHX - noJIHM :mcprvw n 9r N- CHCTeMe ucHTpa •1acc W - qli1KCMpo

BaHa sneprlllefl HaJieTaJOu.r::ro rmoHa. 

3 



'=>TOpM KI1He!.laTW!eCKM rrepe~~eHHM - KDa,n:paT rrepe.n;aBaeMOrO '18T!l

peXml'll1yJII,ca f<. z_ B!lpaJKa8TCH rrpll IIOMOII(ll ::JHeprffi! ll yr.na pa3JI8Ta 

3~eKTpOHOD B .na6opaTOpHOH CHCTeMe: 

f< z. = 4 E{ Ez. sin 2 ( f}e~.c'; 2) 

lip~! aToM rnaKCHMa.JlliHoe 3Ha'!eHZe rrepe.n:anaer.mro <J:eTHpexm.mym,ca orpa

HH'IeHo ::JHeprrrei\ HMeTaro:.uero rrrroua: 

I<' 2. m1u = ( lXI - M) , 

2.. 
r ,n:e M - r,!acca HYK~OHa. Mlmm.!MI>HOe ana<J:eHZe A min orrpe.n:eJJ.HeTCH 

3:Tx:teKT!1BllOCTl>IO perr1CTpaJJ;l'lll 3~8KTpOHOB MMUX 3HeprHfi qepei-IKOBCKlli.ID 

crrertTpo:,reTpaMu ITOJ1Horo rror~OI!leH:an H cocTanJJ.HeT B nameM c.rryqae 
,, 

0, 7 5 (~l!l-1'"' • 

C:illlCJI C.JI8,TQ!}JU{I1X ,n:Byx KllH8M8Tll'18CKllX rrepeMeHHblX - yr~a DHJieTa 

oToaa fi K n :iL N c. u. M. n yr .na Y' Me:1t,ey ITJIOCKOCTI>IO peaK-

L(llH !i£-p _._ n "tv H ITJIOCKOCTI>IO pacrra,n:a BHIJTYa.JlliHOro rpaTOHCl O v 
.flC8H 113 p}IC. I, HCl itOTOpOM ITOKaaaHa CHCTmna IJ;8HTpa Mace CTMKZBa

IOU{I1XCB -qa~Tau:: rruona Cf,. H rrpoToHa f . TrutHM o6paaoM, e;mHH'IHHl.J: ..... ~ 

ueKTOp q,. , narrpanJieHH1111 nn:om, MMIIYJII>ca rrrrorra, panen: 

~ 8 r or 
CJ,. = (-.sin 

1
0} -cos ). 

13 rrporpa:.!Me J,ro,n:eJ!l1pOBai!HJI rrpou;ecca 'Jr-p -- e + e- n CHCTeMa 

L(. :.:. ITilOI!O. ~I HYICJIO!Ia DH6l'!paeTCH TaJC, '1T06H OC:b Z COBlla,ll;aJ!a ITO HCl-

rrpaBJJ8Hlt!D c l!MITYJJbCOM aettTpOfra f 1 • 06oaaatrHM BHClpanHy;o 

Tmcm,! oc1pa:'lor.J cncTer.!y 11 N 11
• ,UJIR orrpe,n:eJiemm oce.ii X :a Y CHCTe-

'•lbl 11 N 11 
HI'111CJJ.HrOTC.R. e.n:nm1trHHe nercTopu ;: 

n,n;onb 3Tllx oceli: 

4 

~ 

11 --r , HarrpaBJI8Hlllle 

• 

y 

·- -- z 
P, 

PHc. I CncTeMa 11 N 11 u;eHTpa Mace rmoHa - 9-- 11 rrpoToHa - p . 
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1\ 
~ 

v 
1\ 

~ 

--[ k X f¥) 

; cr x cr::1r 
[fx l"] 

(o,r,o), 

(l, 0, 0 l 

.J;.Jm BH'IHCJ18fmfl yrJia Y7 CTpORTC.H 8]Uifm'!HII:i-i BeKTOp 

TOpLIM COBIIa.n;aeT C IlpOeK~ei1 liMITyJll>Ca SJ18KTpOHa r; Ha 

IWCT:b XY 

~ 

f , KO-

IIJIOC-

-- = ( 1<11(/ll<(:+l<:y ; kq//1<(~ +I<~ j 0). J3 

Tor.n;a cosy;= 

.sinYJ= 

II03TOMY 

tfJ ·{ 

" ---f!X 
" 

= .f1 , 
..... ---j'V = .f32. • 

arc cos j 1 

29i- arc cosf1 

f.z '?!:-0 

j32. <0 • 
TrutHM o6pasoM, KHHeMaTHtiecKan rrepeMeHHM npHHHMaeT 3Ha-

0 .n;o !i£ , a rrepeMeHHM 1{1 - n HH-

(}'1 

'l8HHR D HHTepBaJie yrJIOB OT 

TepBaJie OT 0 .IJ;O 2 :it' 

ilRTaii KHHeMaTIJ:trecKM rrepeMeHHaii - yroJI B Mex.n;y HanpanJieHH-

RMH BWieTa 3JI8ItTpOHa H HeMTpOHa- BII'!RCJISieTCJI B CHCTeMe U. M. SJieK

TpOHa H Il03HTpOHa. JTOT yrOJI CB.Il311H C yrJiml fj, , Bll'!HCJIGHHIIM B 

CHCTeMe "N" /eM. p!IC. I/ C ITOMOl!lblO JiopeH~-rrpeo6pa30BaHH.IJ: 

~f) /il /[/sin{} 
=Jflko + kof{/co.s{} = 

T • 

6 

B = [ are t1 T , 
gr + IX~ tg. T , 

Tor.n;a T ;:;!! 0, 

T < 0. 

3.D;8C:b k~ = (k10 , r;) - 'l8TIIpeXRMIIyJil>C SJ18KTpOHa, 

SHeprR.IJ !PoTOHa B !K# c.n.M. 

A0 - IIOJIHM 

B nporpaMMe MO.n;eJIRpOBafm.IJ rrpouecca sr-p .-. e+ e-n BeKTOpHoe 

npOR3B8.D;8Ime BeKTOpOB BU'!RCJ1.1J8TC.IJ C IIOMOl!lb!O nporpBJ,1Mhl-tiJYHK~H 

"VJ:CT", .D;Jl.IJ Bhi'!RCJ18HH.IJ MO,nyJl.IJ BeKTOpa HCIIOJll>3yeTCR rrporpaMMa

TYHK~ "AMO ". BeKTOpH-RMIIYJll>CII, sa.n;aHHIIe B rrporparvrMe "USER" I 41, 

c rroMO!Ill>IO nporpru.!MII "ROT " npeo6pasyroTC.Il B cncTeMY " N ". B sTo:i-i 

CHCTeMe Koop.n;nHaT rrporpaMMa " ANG" nu'!Rc.mieT KnHe;..laTH•recKMe rrepe

ueHHIIe f) , jO H B' , a TaiOKe pR.n; nocnoMoraTeJI:bHIIX neJIH'!HH. 

C IlOMOUU.Il Onpe.n;eJieHHIIX Bhlllle KHH8MaTH'l8CKHX rrepeMeHHh!X .1.\H~I,e

peHUHaJll>HOe cetieHHe paccMaTpHBaeMoro rrponecca MOJKeT Ob!Tl> sarrHcaHo 

B CJ18.n;yiO!Il8M BH.D;e /S/ ! 

d.af!r 
~ dQ~dkz= cp(w,Jl)[ A(W,/r.~B~(I+cos~fl)+ B(W,I<1,B')..sinz0co.s2¥' + 

'I< I< t .Ji1 (l) -f! C(W,A~01)sin~8 + 1; D(W,k~91)sin29cos y> J , 
r.n;e lf>(W,I<')- H3BeCTHM WYHKUH.Il, JQ/t. - SJieMeHT TeJiecnoro yrJia .n;M 

woToHa B 9t'N c.u.M., JQ'{ - sJieMeHT TeJiecHoro yrJia sJieKTpoHa n 

CHCTeMe n.M. e+e- rrapu. ~UHH A, B, C H D CB.Il3a!Ihl c rrapUH

aJll>HHMH ce'!eHHRMI'I o6pasonrurmr BHpTyaJll>HHX liJOTOHOB c jJa3JIH'!HHMI'l 

IIOMpH3aUHOHHIIMI'I COCTOR~~. 

,lJ.Jul perHCTpaUI'IH sJiertTpOHOB, oopa3yrouu-rxcn B rrpOJ~ecce !A-p -- e +e-n, 

HC!l0Jll>3J!OT .D;Ba TeJieCKOIIa C'I8T'!HKOB / 2/, paCIIOJ10JK8HHIIX CHMMeTpH'!HO 

ITO OTHOW8HHIO It ,11Y'IKY ~ - M830HOB. Ha p!.W. 2a U 26 IIOJ<a3aHH .n;Ba 

• 
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BapilaHTa paCTIOJIOlKSHM.fl ,ll;STSKTOpOB C MaJIOH anepTypoft B CHCTeMe IJ;SH

Tpa Mace illlOHa "ll HYKJIOHa. 

a 6 

T., 

91"-- {}* _.........\ 0-" sr-
P ~- -- . ............_, 

I·~ 

T, 

PMc. 2 Cnoco6bl pacnoJiollteim.fl .n;eTeKTopoB B ~ N c. u. M. ,ll;JI.fl 

per"!lcTpao;ffn aJieKTPOHOB nccJie.n;yeMoro npouecca. 

B CJIY'Iae 2a ycTaHOBKa OT6npaeT C06l:lTH.fl, B KOTOpl:lX 06pa3YJ0!1Ufi1-

CR mrpTyaJr:oHI:l!!: !l>OTOH Bl:lJieTaeT "nnepe.n;", a B c.nyqae 26 - "Ha3a.n;". 

0'!6B"ll,ll;HO, 'ITO B OdOIDC c.nyqamc .n;eTeKTOpl:l Bl:l.I(SJlllllT ITJIOCKOCT:O pacna

.n;a BHPTYaJI:oHoro !l>OTOHa, KOTOpa.R npaKTH'ISCKH coBna.n;aeT c TIJIOCKOCThD 

peaKUHH. TrumM odpa30M, o6.rracT:o "ll3MeHemrSI nepeMeHHotl </) orpar-m:-

tmnaeTC.fl B OKpeCT!JOCTH TO"!eK 0° H I80° (/CD$ VJ j::::: I) . 'ITO 

npHBO.n;HT K MaKCHMaJILHOMJ ycHJieimJO BKJia.n;a 'IJleHa D(W, 1< 2, fJ 1) B Bl:l

p8llteHHn (I) . <l>YHKUH.fl D(W,I< 2
, or) COOTBeTCTByeT HHTe.PIPepeHIJ;HH 

ru.mJIHTy,n; poJK.n;eHM.H nonepe'IHUX H rrpO.I(OJILHbiX il>oTO.HOB. BKJia.n; HHTepwe-· 

peHUHH B ce"!eHHe paccMaTPHBaeMoro npouecca yneJm"!HBaeT tmcJio He

H3BeCTHHX aMITJIHTy.n; n ycJIOlltHReT npone.n;eHHe !l>eHoMeHoJlorn-qecKoro 

aHaJIH3a ruJTIJIHTy.n; o6pa30BaHHSI nonepe'IHI:lX HeiTOJIHpH30BaHHHX !l>OTOHOB 

/tjJyHKUH.H A (W, I< 
2

, 8 l) I H npo.n;oJILHO noJIHpH30BaHHI:lX I tf!YHKUH.fl 

C (W,A 2
, Ol) I ,TJOTOHOB. EcJIH pacnoJIOJIUIT:o .n;eTeKTopu B !ltN c.L\.M. 

Ha O.I(HOM OCH no.n; yrJIOM ~*= 90° K HanpaBJieHMJO HMITYJil>Ca illlOHa, TO 

B 3TOM c.nyqae ycTaHOB!\a 6y.n;eT IJp6ID.1YlJ16CTB9HHO OT6HpaTl> Te C06l:lTHR, 

8 

I 
\ 

J 

' 

B KOTOPI:lX BHPTYM:OHI:lii rpoToa BllJieTaeT rro.n; yr JIOM r.J 90° K HanpaB

JieHHJO HMIIyJil>ca illlOHa. Yro.11 MBJK.n;y IIJIOCKOCTDIO pacrra.n;a (floToHa n rrJioc

KOCT:OXl peaKIJ;HH B 3TOM c.nyqae He tPHKCHpOBaH, 'ITO ITpHBO.I(HT K CYJQSCT

BSHHOMy JM6Hl>ill6HMJO BI\JI8..n;a B Ha6JIJO.n;aeM06 C6"!6Irne OT HHTeprJ'epeHIJ;HH 

aMITJIHTy.n; o6pasonamm rronepe'IHUX H npo.n;oJI:OHHX ifloTOHOB. 3Ta reoMeT

pH.H RBJIHSTC.H OIITIDAaJil>HOii .n;JIH llCCJIS,I(OBaHH.H &~JIHTy.n; npouecca 

_sr-p - e+ e- It C ITOMOill:OIO qJSHOMeHOJIOrH"'SCKOro aHaJIH3a. BOCTIOJIL-

30B8BIIIHC:O JIOpeHil-rrpeodpa30Bru-m:eM, MOlltHO Orrpe.n;eJIHT:O yroJI {} , ITO,ll; 

KOTOpl:lM H8..n;O paCIIOJiaraT:O .IJ;6T9KTOp!l B JI.C. KOOp.n;HHaT, ,ll;Jifl TOrO, "'T0-

6!l perHCTp:HpOBaTD il>oTOHH, B!lJISTa'O!IIHe B $(/V C. U. M. ITO,I( yrJIOM 

{)* = goO : 

t.{} Pe . I w 
'$ =~pEe = lf3 =til 

r.n;e f - HI.IDYJI:OC illlOHa B JI.C. KOOP.l:UfHaT. 

Ta6JIHIJ;a I 

W, !.laB I23I I295 I335 

[} 76°25
1 

73°I5' ?I0so' 

B Ta6JIHue I rrp~rne.n;eHH 3Ha'IeHHR yrJioB, rro.n; KOTOP!lMH cJie.n;yeT 

paCIIOJiaraT:O OCH T6JI6CKOIIOB, ,!J;6T9!\THpYJOr4HX 8JI6KTpOH!l, J1.JIR C03,D;a

HH.H OITT"llMaJI:oHHX yc;ronHfi perFicTpamm rrpouecca sr-p -- e+ e- 1t • 

2, 3HepreTH'I6CK06 pa3pemeHHe 'I6p6HKOBCJtiDC CIT6KTpOM6TpOB 

rroJIHoro rror;ro~eHH.H 

~ onpe.n;eJISim.fl 3HepreTH'I6CKOrO pa3p6lli6HE.fl qepeHKOBCIC"llX CIISKT

pOMeTpOB ITOJIHOrO IIOrJIOlJ16HHR IIpOBO.IU-IJIIIC:O H3Mepemm Ha 3JI9KTpOHHOM 
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• -

PRe. 3 3aBHCHMOCT:& pasperneHH.H trepeHKOBCKoro crreKTpoMeTpa rroJIHoro 

rrorJiomemm OT :31Iepnm aJieKTpoHOB. PesyJI:&TaTH H3MepeuHM 

,I(JI.H CIIGKTpOMeTpOB Cll-I H Cfl-2 IIOKasaHH COOTB8TCTB8HHO 

• • 
samTpiDCoBamru:.m H HesamTpHXoBaHHHMR !tpYJKOtrKar.m. CrrJIOinHa.H 

ItpRBa.H IIOJIY'!8Ha IIO,JU'OHlWM ,n:aHHHX ,nJI.H CIIeKTpOMeTpa Cn-I 

no i[lOprJY Jie ( 2 ) • 

10 

IJY'IK8. PesyJI:&TaTH >'!3Mepernn1, norrpaBJieHHHe ua pasc5poc aJieKTpOHOB 

B IIytrKe ITO ::lHeprHH, IlpHB8,I(8H1l Ha pHC. 3. CIIJIO!llHa.H KpHBa.H Ha pMC, 3 

IIOJiyt{8Ha IIO.I(rOIDWA pesyJI:&TaTOB H3~mpeHHi1 ,I(JI.H CII8KTPOMeTpa Cn-I C 

IIOMOD.l:&Hl CJI8.nyHJD.l8tl: r)lopiJYJill: 

.6. a. 
(2) 

v£-8 
r.ne f:!l - llllipima KPHBOtl paspemeHH.H Ha IIOJiyBb!COT8 B ~0 ,£- ::JHepr>'!.a: 

8JI8KTpOHOB Ha BXO,I(e OOKOBOrO T8JI8CKOIIa, J' - B8Jil1tJHHa &\IDJil1TY,I(HOrO 

nopora B M3B, a - Bap:r:.npyeMHtl: rrapa.\IeTp. 3natrerrn.fi rrapaMeT

poB a 11 8 ,I(JI.fi oc5omc crreKTpoMeTpoB rrpHBe.nerru B Tac5Jll1I.le II : 

CIT-I 

Cll-2 

a 

386 ± IO 

343 ± II 

6 

24 

27 

Tac5JIHL\a 11 

EuJio 3aMe'!eHo, trTo c yneJil1treHHeM yrJia MSJK,I(y nopMaJI:&IO K cneKT

poMeTpy H OC:OHJ 8JI8KTp0HHOrO IIY'JKa Hac5JIHJ,r;aeTC.fi YM8HEll18HH8 a.<,IDJI!1-
~ 

TY.JJ,!:l E , H3MepReMo~ crreKTpoMeTpoM. 3To yM:eH:oineHHe .nocTaTotruo 

TOtJHO OIIHCUBaeTC.H ~YHKI.lHeM KOCHHyca 

E = E cos If • (3) 

YcJIOBH.H perHcTp~ sJiertTpOHOB B crreKTpoMeTpax :vro.r;e;mpyiOTc.a: 

c noMom:oiO rrporpaMBI:l "ERROR2". 3ueprH.fi aJiertTpoHoB, B!:ltrHCJieHHa.H B 

rrporpaMMe " USER", KoppeKTHpyeTC.fi corJiaCHO BHpa.JKeHHro ( 3), a saTeM 

IIO,I(BepraeTC.ll. "pasMa3Ke" B COOTB8TCTBHH C HOp~.1aJI:&HI:livl pacrrpe,1;8JI8HH8M. 
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ITapruAeTp, orrpe~e~ro~ ~crrepcRro sToro pacrrpe~~eHnR, ~~c~eTCR 

C ITOM0!11l>ID ¢<>PMYJ!hl ( 2) • 

3. ITorpemHOCTR orrpe~e~eHnR yr~oB 

BH~eTa s~eKTpOHOB 

0ruR6KR orrpe~e~eHHR KOOp~HaT .TP8KOB R yr~OB BH~eTa S~eKTpOHOB 

ITO ClmMKaJ'/1 C RCKPOBHX KaMep o6yc~OM8HH ~BJ'MR rpaKTOpaMR. llepBHM 

ifaKTOpOM R~eTCR MHOrOKpaTHOe KY~OHOBCKOe pacceRHHe /MKP/, KO;o

poe HCITHTHBaiDT S~eKTpOHH rrpll rrpoxo~eHRR ~epes BO~OpO~ MHlli8HR H 

MeTannR~ecKRe ~eT~ Brut~AHoro K~yxa MHmeHH. BTOpHM - rrorpem

HOCTH R3MepeHnR TpeitOB Ha CHRMitax C RCKpOBHX KaMep. 

J{aK BC~e~CTBae C~OlitHOM reOMeTpHH pacceHBaTe~eH, TaK H D!HpOKOa 

06~aCTH I13M8H8HHR ItHHeMaTH~eCKHX rrepeMeHHHX TO~HOe BH~HC~eHRe 

ODJR60K MHOrOKPaTHOrO pacceRHRa IIpOBO~OC:b M8TO~OM ~bHTe-Kap~O C 

ITOM0!11l>ID rrporp8l'IIM, OITRCaHHHX B pa6oTefS/. llpH STOM MO~enKpOBSHHe 
IIpOH3BO~R~OC:b B COOTBeTCTBHH C pacrrpe~e~eHHeM Mo~epa. B pesy~

TaTe Trutoro Mo~em1ponaHHR ~ K~~oro Ha pacceunaTe~e~ 6H~ no

~eHH HHTerp~HHe /KaK ITO yr~ BXO~a ~aCTR~ B paCCeHBaTe~, 

TaK H no HMITy~cy ~aCTH~/ pacrrpe~e~eHHR no yr~ MHoroKpaTHoro 

KY~OHOBCKOro paCCe.flHRa. ,lJ,JI.fl TOrO, ~T06H He ITOBTOpRT:b rpOMOS~e 

BH~HC~eHH.fl rrpH MO~e~OBaHHR yc~OBH~ perllCTpamm S~eitTpOHOB, 6H~ 

c~e~aHH c~e~y10mne ~OnJ'1.!1emur: rrpe~o~aJroci>, ~To rro~eiiHHe pa

cnpe~e~eHH.fl no yr~ M[{P, Bo-rrepBHX, xapaKTepusyroT pacceRHRe s~eK

TpOHOB C 8Hepr.ae:i1 E0p = !82 MsB /'ITO COOTB8TCTByeT cpe~HeMy 3Ha

~eHHro SHeprHR B HCC~e~eMO~l rrpoo;ecce/ H,BO-BTOpHX,MOryT db!Tb npn

dJIHlK8HHO OITHCa.HH KpllBOll faycca C napa.MeTpOM DE . TOr,l\a ilpll MO,l\e-
cp. 

~oBaHHH yc~on11i1 perHcTpao;aR s~ertTpOHOB c sHepruea E yro~ MKP 
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MOliteT 6ETI> 6!1CTpo Bbl'HIC~eH B COOTBeTCTB'L'lll C HOp:!aJI:bHl!M pacrrpe~e

~eHHml, ITaparAeTp KOToporo paneH: 

0
MKP erE 

cp 

Ecp 

E 

tis~eHHe pesy~I>TaTOil MHOrOKpaTHOrO H3MepeHH.fJ TpeROB na no~

aBTOMaTax ITYOC-50 11 Ha CRarrnpyro;Ite~A anToMaTe AJJlT -l ITormsaJio, '!TO 

ITOrpel!IHOCTH, IlHOCaMb!e STHMH IIpH60pa:-.lll, ',!OryT 6!1TL OnHCaHH HOp1.1aJII>

HWVi pacrrpene~eHH8!11 c napa'V!eTpO!.! 0 H3iv! = I' 0° 17 I . 
.3eJEI<Il'lHH 6' MKP .11 6 us:.! nocTyrrruoT B nporpm!My "ERROR2" , 

KOTOPM IIpOH3Il0,I(l'JT "pas:,!a3biBmme" IWI.IDOH8HT TpeXJ'!MIIY~I>COJ3 'IaCTl~I\, 

nocTyrrmJlitJlX H3 rrporpa>,·lll!bl "IJSER " • 

4. PaspemeHHe ycTaHomm ITO KJ!He!.laTI1<IeCitHM 

nepeMeHHHM 

.!J.~ orrpe,n;e~efllHl cpOpl~qJaJ\TO[lOD nHOHa JJ Hy-'.ttJIOHa E OO~aCTil ;,JaJIHX 

npeMemmo,n;o6Hb!X nepe,n;aBaeMblX 1- m.my~I>COB A 2 
nponsBO.:\HTCR 

aHaJJH3 lf>OpMb! yrJIOBWC paCITpe,n;eJI8!1l'!:1 ITO ~-\HHOMaT!f'I8CKI·l:l ITepc:,lOIIHb!:.l, 

ITCUI~aeMb!M nprr perHCTpatmH npouecca 91"-p -- e+ e-n /II. Onpen:e

~eHHe pa3p8r:J8.l0[(8ll CnOC06HOCTH 3KCIJOP11i•I811TaJIDJIOH ycTal!OBltU no RI1-

He~.mTJI~eCRHT.·I nepe18HH1!M j/ , CQS f)'~ , COS {j ;: CO.S 'fJ npODO,n;Jl

~OCI> c rror.!OU1I>Io :.10,n:em1ponamm MeTo,n;m,J MOHTe-t\ap~o. r:~oit-cxer·,Ja 

rrpoo;en:ypb! Mon:e;mponarmR nOita3aHa Ha pnc. 4. 

3Ha~emm: KllH81.!aTIT'I8CKfiX neper.~eHHUX, Ec.I'EICJ!e!IHEX ITO napai.18Tpa'.l 

pasurpa.HHblx "Hepasw~3am-rHx" codb!THH D rrporpa'.r:o "KIN PAR ", ITOCTy

IT8.lOT IJ rrporpa\IMY "COMPA ". C .l\PYl'Oi1 CTopoHL!, B nporpa'.IMY " COMPA" 

IJOCTyrrruoT 3!la'!eHH.fl ;nme:·,laTI'l'!8CKl1X rreper.l8HHHX, Bb!'!J'!CJJ8Il!IHX B npo-
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Puc. 4 Cxe~m Bh"'HCJieHid\ pa3pellla.JOII1efi CIIOCOOHOCTR 

::mcnepHMeHTaJThHOH ycTaHOBKR • 

rpaMue "i: RKI N " no napa.MeTpaM co6HTR.It, ITOJJ:BeprrnRXCJI cna'laJia "pa3-

Ma3Ite" n rrporpaMMe 11ERROR2•, a 3aTeM ~.rn:HHrvrn:3aURH no rrporp!'IMMe 

" FUM I L I 11 /B/. ITpH MHHRMR3aURH HCIIOJTh30BaJICSI KBa,!U)aTII'-IIIHH !fJymtURO

HaJI, onHCaHirui1 n pa6oTe / 5/. ITporpru>~Ma II COMPA", cpaBHRBaH noJIY

'!emrue 3Ha'!eHIDI KlmeMaTH'!eCKRX nepeMeHH!:lX, Bl:l'lllCJIHeT cpeJJ:Hee H 

cpe.l(HeKB~~aTR'!HOe 3Ha'!eHHSI OIIlUClOK D OIIpe.l(eJieHHH KHHeMaTH'!eCKHX 

nepeMeHH!:lX. BeJin'IHHH CTaHJJ:apTH!:lX OTKJIOHeHR~, xapaKTepH3YIDmHX pa3-

pernemie no ItHHeMaTn'lecrnrM rrepeMeHHHM KaK !flyHitu;niO KBa,JlJlaTa nepe

JJ:aBaeMoro tJeTh!pexrrrvmyJI:&ca, noita3ai!hl na pvrc. 5 */. 

BHJJ:HO, 'ITO Bem11rnna pa3pemeHRR no rma,n;paTy nepeJJ:aBaeMoro 

4- HMrryJI:&Ca II03DOJlfleT npOBO.JU!T:b pa36!1eHRe OClJiaCTH H3Mel!eHRR ne

peMeHHOi1 J. 2 
Ha 5 HHTepDMOB. 06JiaCT:b ll3Mef!eHHSI rrepe~,!eiUIO;i COS fl', 

KOTOpaH OClJia.l(aeT !laHOOJI:&lilert tJyDCTD!1TeJThHOCT:&IJ It ¢opr·.1WaKTOpaM IIM

OIIa H HYKJIOHa /I/, r.IOJ.tHO pa36HnaT:& Ha IO miTepnaJIOB, 'ITO II03DOJIHeT 

*I 11pH Bbl'lMCJiemm pa3perneHRli 6LIJia rrpone.n:ena I:oppei,UJm rrapa;l!eTpon, 

rrpHBe.l(eHH!:lX n Ta6JIVIU8 ll, KOTOPM Y'JIIT!lBaJia HeO.l(HOpO.n;HOCT:b 

cneKTpoMeTpa no ItoOp/UIIIaTe nxo.rr,mnei1 B nero '!aCTHUH. 
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PHC. 5 3aBHCHMOCT:b pa3peiilaiO!llefi CnOCOOHOCTR ITO K>mer.laTR'lSCRHM 

rrepeMeHHIIM f/· , COS (llf -----, CO.S fJ- · --
R cos If ----OT KBa,n;paTa nepe.nanaerv1oro '!eTHpexH:MIIym,ca. 

nponecTH .neTaJThirufi aHaJIVI3 pervrcTpl'Ipye;.rux B ::mcrrepm.mHTe pacnpe

,neJiemrll: no yrJIY BI:IJieTa BI'lpTYaJI:&HOro (f:OTOHa. 

B 3aitJIIO'!eHRe anTopii B!IpaJKa.JOT 6Jiaro.n;apHOCT:& JI. J1. HeMeHony 

3a IIO~~epEKY HaCTOH~eH pa60TH. 
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Y CJIOBJUI 06MeHa 
IlpenpHHTbi H coo611leHH.H OIUIH paccbiJiaJOTC.H 6ecmmTHo, Ha ocHoBe 

BJaHMHOro 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, ,la6opaTOpHBM, 

OH6JIHOTeKaM, Hay'IHbiM rpynnaM H OTJlCJibHbiM y'leHbiM OOJiee 50 CTpaH. 

Mbi O)KH.aaeM, 'ITO nonyqarenH HJ.IlaHxii OHR:H OY..'J.YT caMH nposa

JIBTh HHHUHaTHBY B 6ecnna THoii nocbiJIKe ny6JIHKaUHH a L(y6Hy. B nops.aKe 

OOMeHa IIPHHHMaiOTCB Hay'IHbJe KHHrH, )KypHaJlhl, npcnpHHTbl H HHOrO 

BH.Lia uy6JIHKaUHH no TeMaTHKe OHR:H. 
E.IJ;HHCTBeHHbiH BH.ll ny6JIHKaUHH,KOTOpbiH HaM ITpHCbiJiaTb He CJie.ay

eT,·3TO penpHHTbl /OTTHCKH CTaTeH, y)Ke ony6JlHKOBaHHbiX B Hay'IHbiX 
)Kypua;rax/. 

B ps).l.e CJiy'laea MbJ CaMH o6palllaeMC8 K ITOJly'laTeJll!M HaiiiHX H3,la· 

HHH C ITpOCbOOH 6ecnJiaTHO llpHCJlaTb HaM KaKHe·JIH60 KHHrH H.'IH 

BbiiTHCaTb ,lJlB HaiiieH 6H6JlHOTeKH Hay'IHbie )KypHaJibl, HJ).l.aiOIIlHeCB B HX 
crpauax. 

OT~eJibHbie 3anpocbi 

lf3)laTCJibCKHH OT.!leJI e)KerOLIHO BhiiTOJIHBeT OKO.'IO 3 QQQ OT,IleJibHhlX 

Janpocoa Ha Bb!Cb!JIKY npenpHHTOB H coo6IIIeHHH OHR:H. B TaKHX Ja
npocax cne.nyer o6sJaTeJl&Ho yKaJbiBaTh HH)leKc JanpaiiiHBaeMoro 
H3:J,aHHll. 

A~peca 

IlHCbMa ITO BCeM BOITpOCaM OOMeHa IIYOIIHKaUHBMH, a TaK)Ke Janpo· 

Chi Ha OT,'leJihHble HJ,ll;aHHB CJICllYC f HanpaBJlBTb 110 a,1pecy; 

101000 Moe~cea, 
FAa6Hblii no'lmaMm, n/R 79. 
H30ameAbCI<Uii omOeA 
06'be0uHeHHozo uHcmumyma 
JIOepHbiX UCCAe006QHUU. 

A.apec .llJlll ITOCbiJIKH Bcex IlYOJlHKaUHH B IIOpll,iU<.e OOMeHa, a TaK)Ke 

LIIIB 6eCITJlaTHOH ITO.lliTHCKH Ha Hay'IHbie )KypHaJibi: 

101000 MocKea, 
FAa6Hblii no'lmaMm, n/JI 79. 
Jlay'IHO·~eXHU'IeCKQJI 6U6AUOT!IeKa 
06'beOUHeHHOZO UHCIIIUT!Iyl'la 
JIOepHbiX UCCAe006QHUU. 


