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VlayqeHHe reHepar.UUl 2:'"·-rHnepOHOB B KCeHOHOBO£t 
rrya~p:&Ko:so~ Kauepe, o6nyqeuuo~ ~r:ueaouaum c mMnyn:&coM 9 ESBjc 

• EbUia c;n;enaua norrhlTKa mayqeuH:i reuepa~Hm L. -rmnepouo:s B KceuoHo-
• . :a ott nyabip:&Ko:so£1 KaMepe no pacna.;n;y :z:. ...... 11. +a • KaMepa o6JiyqaJiac:& 

1f- Me30H8JIH C HMnyn:&COY: ....., 9 BeY/C. Ha CHHJIKax 6binH OT06paH:& H H3-

uepeH~ cnyqam :saamu:o;n;eMcTBma nep:siiquoil qacTH~bi c II;n;pou: Xe , vonpo-
o 

Box;n;ammmecii pox~eHHeK \( ~ aneKTP~HHo-noamTpOHHO~ naps He6on:&mo~ 

aHeprmm. Ilony-qeuo TPB pacnpe;n;eneHWII a®JeRTHBHmr vacc(A"t): .ztJIS 
4) ,ro o He npoTm:sopeqa~ rmnoTeaer, .ztJIH • He IIBJIIIIDmHXCII pacna;n;ou: A ; pac-

npe;n;eneHme nonyqeuHoe no ueTo;n;y MoHTe-KapJio. Boe Tpm pacnpe;n;eneuma 

S~eKT~BHhlX uacc HMeiDT oqeH:& paaK~Thlti MaKCHMYM B 06JiaCTH Mace~ 

II70 Mel. 
Bm;n; pacnpe;n;eneum~ ~ m ToquocT:& mavepeum~ B KCeHoHo:so~ KaMepe 

0 0 

;n;enaeT ue:soa:u:OJB:HOM m;n;eHTHWHKa~:r,uo pacna;n;a 2. ~ A + t". 
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KceHOHDBaa nyaHpDROBaH Rauepa a:snaeTCH xopommu npu6opou ~ns 

permcTpanmH 't -KBaHTOB, :soaa:wRammmc oT pacna~a 2:o_, A.~ t' , no

cKonDKY :sepoHTHOCTD KOHBepcmu WOTOHOB B pa6oqeu o6"eMe Kauepa co

cTaBnHeT B cpe~HeM 70% (~HHHa KOHBepcHH f = 38 CY). 

KaK ITOKaSaHO B pa6oTe (I) ~SMepeHHH 3HeprHB t -KBaHTOB no 

cyMuapHOMy rrpo6ery SHeKTPOHOB KOHBepcBH MOXeT 6&TD npoBe~eHO B 

HHTepBane 30-300 MaB C TOqHOCTDI '"" 20%. JlerRO ITOKa3aTDt qTo npB 

pasyMHYX npe~nonozeHHHX o BH~e cneRTpa aHeprmm 2:0

-rHnepoao:s rro

~aBHHKHllaH qaCTD 't' -KBaHTOB ( ~ 90%) B03HiiKaiOmmc OT pacrra~OB 2:' 0
-

qaCTHU, 6y~eT o6na~aT» SHeprBHM~, aaKHJOqeHHaMU B 3TOM HHTepBaHe. 
0 

]lJiff ITOHCKa pacna~OB 2: -rmrrepOHOB npOBO~WICff npOCMOTp C.Hl'U4KOB, 

nonyqeHHHX Ha 24-X HHTpOBO~KCeHCHOBO~ ITY3Np:bKOBO~ KaMepe (2), o6-

nyqeHHO~ 7r: MesoaaMH c uunyn»cOIIi - 9 EaB/ c. reo:ueTpma Kau:epH no

Kaaaaa Ha pHC I. ilpH rrpOCMOTpe ~, 2400 CHHKKOB 6HHO Ha~~eHO 76 
0 

B3aJtiMO~e~CTBBi, conpOBOJit~allntHXCE Bhi.lieTOM V -qaCTHUH H, ITO Kpa1\He~ 

Mepe, O~HOrO t -KBaHTa ~Hfl KOTC•poro BCe CJie~hl 3HeRTpOHOB ltOHBep

CHH OKaHqHBa.!OTCH B pa6oqeg o6"e:.te ItaMephl. 8wclJeKTHBHOCT:& npOCMOTpa 
0 0 

Ha V C06biTHH pa»Ha 8()%. KpoMe !!'Oro, 6WIO o6pa60TaHO 20 V -qacTHU, 

Ha~~eHHWC B rrpe~BapHTeJI:&HOM TipOC:MOTpe.X) 

ll • Ji13MepeHHH 11 o6pa60TKa 

3KCITepHII8HTaH:&HEO: ~aHHHX 

Jiiau:epeHHH KOOp~HHaT Ha TIJie:Erlte 6:WIJ4 BhiiTOllH6Hhl Ha IIHKPOCKOTie 

YJiiM-2I. TmnmqHbiM BH~ C06biTH~, o~·o6paHHYX ~Hff H3MepeHHH, ITOKa3aH 

Ha p:m:c. 2. llpOCTpaHCTBeHHaH Kap~'HHa C06biTHff BOCCTaHaBJIHBaJiaCD no 

x)ABTopa 6naro~apHT 3.GTpyran:&c:Koro, npe~ocTaBBBmero wu aTw 
MaTepuaxa. 
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cooTBeTCTBeHHau ToqKau cTepeonap11 woTorpa~m~ (cu. oTqeT rpynns 

KCeHOHOBO.ti nyablp:&KOBO~ KaMepia I96I r.) )lJifl 3TOrO J43MepHJIHC:& KO

Op;l{HHaTH TOqKH xy Ha O,'l{HOM Ka;l{pe CTepeonapH H XN COOTBeTCTBeH-
N 

HOA: TOtUtiii Ha ;l{pyrox, a TaK:ate yr111i Ha o6oHX CHHMICax B. 9 :u:e:at;l{y 

HanpaBJieHHeM noneTa npo;n;yKTOB pa.:ma;n;a V'o 111 HanpaBJieHHell, nepneH

;n;HKYJIHpHbiii K 6aae <I>oTorpatllmpoBaH·~H. KpoMe Toro, mauepanHc:& npo-

6erm: npo;n;yKTOB pacna,1.1;a V'o m cy:w:uapHbi.ti rpo6er aneKTPOHOB OT KOHBep- ' 

CHH f -KBaHTa • 

Ha:u:epeHHe yrHoB· B Ha nJieHKe no3B01lfleT 6onee KoppeRTHO Ha~

TH COOTBeTCTBeHHae TOqKH, qey npH Henocpe;l{CTBeBHo• J43MepeHHH 

COOTBeTCTBeHH~ TOl.leK Ha CHHMK8X TpeKOB, a TaK&e onpe;n;e1IHT:& ,1{1IH

HH 0Tpe3KOB TpeKOB (cu. pHC. 2 0Tp€3KH 2,5 H 2,4 ), ITO KO

TOpbiM H3MepaiDTCR yrxH • TaKOM cnoco6 H3MepeHHR ;n;e11aeT HeC1!0JltHbiM 

BblqJIIC1leHMe OillJ460K. llo;n;po6HOCTH, CBH3aHHble C yKa3aHHbiM CllOC060M 

onpe;n;e11eHHH HanpaBJieHHfi TpeKa, r.pHBe;n;eHbl B npunoxeHHH I H II • 
IlyTeM :UHOrOKpaTHbtX H3MepeH:v.:;i 6bl1!8 C)l;eJiaHa o~eHKa TOl.lHOCTH 

N · N 
M3MepeHHit KOOp.1{11IHaT x, y, X i[ yrJIOB fl H f) • Cpe;n;Hflfi ItBa.ztpa-

THqHafi OmH6Ka npH J43MepeHJ411 KOOJI;l{ltlHaT MH TOqex I, 2, 3 llOCJie 

ycpe;n;HeHHfl oKasanac:& paBHO~ Jx == d'y== J XN= O,OII MM. OmH6Ky B 

H3Mepeamm yr11a aa nJieHKe uoxtao onmcaT:& KaK cf f)= g.. , r.I(e t - .1{1IH-
t 

Ha Bbl6HpaeMOrO OTpesKa, llOCTOflHH.afi a = 0.008I pa.I(.· WI. 

Ha onpe;l{eJieHme HanpaBJieHHR sapa*eHHo.ti qacTmna B npocTpaH

CTBe CKa3blBaeTCff He TOJI:&KO OillH61ta ltl3MepeHJ4fi yr1IOB 8 , HO J4 ee 

MHoroKpaTHOe pacceaame. llpm: BbNHC1leHMK omm6oK 

ceaHmeu 6una npm:HaTa nocToHHH&a pacceaHm:a K = 
0mM6Ka B onpe,:ne1!eHMUI 3Hepr;IIH ~. - KBaHTa 

CBfl3aHHWX C pac

P._o.a • .4bb 
I,4 (AA)'l (3). 

npHHHTa J E~' =0. 2 · £~ 
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Ha OCHOBaH~H ~aHHHX paOOThl (I). 
PacqeTH HY~HHX napeMeTpo:s m omm6oK no MeTo~y KoaeqaNX paa

HOCTeM OhlnH BhlnOnHeHhl Ha cqeTHOM MamHHe M-20. 

D.na nposepKm Toro, HBnHeTCH nm Vo pacna~oM Ao....,. p+1r- onpe~e
nHnHc:& cJie:n;yromHe :senl'IqHHbu Yron aeKoMnnaaapaocTH </ ( T. e. yron 

Mellt:n;y aanpa:aneaxeu I ,2 m nnocKOCT:&IO pacna~a Vo ) • 
Saeprms 7r ... H p no H3M~peHHbl11 ~ KaMepe npo6eraM - E.,..(R.,), E,(R,) 

B npe~nonoxeamm, qTo qacTHUhl ocTaaa:snm:saroTcH B KaMepe, npo~:n;H 

nyT:& 'R x). 

SaeprHH Ti: p - £1r(o<,f), Ef(ci,f3) 143 yrJioB paaneTa npiil npe:n;noJioxe~ 

HJIIJII, qTO V"
0

= A0 
• 

Cpe.ztae-K:sa)tpaTJilqable omBtlKIIl dtf, J£., («,f), JEf(«,f) no npiilHHTblM 

:awe omiil6KaM. 

Pacnpe~eneHIIle V' 0 

no yrJiy E eKoMnJiaaapaocTm, npH:ae~eaaoe aa 

piilc. 3, ~aeT npe:n;cTa:aJieHHe o TO~:aocTH mauepeam~. Ha pHc. 4 .ztaHo 

pacnpe:n;eJieHIIle BeJIJilqHH J~ • nblJl npiilHHT KpHTepmM HeKOMllJIHapHOCTH 

C06b!THH q ~ 2 • ](JIH 68% KOIIIU:aHapHWC CJiyqaeB ~ OaiCJIIl'I6HO B 

npe;n;eJiax ( 0 -t 0, 75), qTo oTnmqaE:TCR OT olltm;n;aeMbiX npe;n;eJIOB 

( 0 • 0. 94) • IIICXO;D;H J/13 STOro, MO>l:HO C}J.eJiaT:& BblBO}J., qTo npHBflTble 

B pacqeTax OillHOKH KOOp.ztmHaT H Yl'JIOB SaBblmeHbl. IlOSTOMy, npm m.n;eH-
o 

THcpmKanmm V J Er(O(,f) u JEf{cX,;~) yMea:omeao aa !9%. ,, " 
o A.o A• 1/o Bee V (96 cJiyqae:s) 6blJIH pac:npe:n;eJieHbl no rpynnaM: ,, 

1 
, 1\ 

1 
o" 

Ht A m "HeKoMnJinHapahle". Hylltao aa:t.WTHT:&, qTo :s aamvrx ycJIOBJIIHX pac-

na;n; K 
0

~ 1r+ 1r+ MOllteT .n.aT:& TOJI:ouo o;n;JIIH 7r ueaoa, ocTaBaBJIBBaiD -

mmHCH :s Kauepe. EhiJIH Bb16paHbl cne;n;yromHe KPHTepHB pacnpe;n;eJieHHH 

X) ECJIB qaCTJIIUa yxo,n;HT H3 Kauepu, TO £.,.(R) u fr{R) COOTBeTCTBYIOT 
HHJKHeMy npe;n;eJiy saeprmm. B aameM cJiyqae B- 20% '/• ooe BTO
pmqahle qacTIIIUhl OT pacna.zta oc~~aHaBJIH:saroTcH B KaMepe. 
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V o •• pacnpe~e~eHmff no rpynnaM KOMn~RHHPHMX 

I. ~~ff V° C ~BYMH OCTaHaB~HBaiDJ!{IMHCH BTOPM~HMMH ~aCTHUaMH 
ilO~CllHT~Ba~aC:& Be~H~HHa 

------------~~-------------~ r :r- {L E.,(fl.)- Ev(tX,f3)) 2 _,. ( Ee(R)- £p{oc,;3)) ~ 
r J£~ oEp 1 

ec~m ,. ( 2, 5 To Vo OTHeceHhl B rpynny A" , , 
., A"' ec~m r > 2, 5 To V OTHeceHht B rpynrry ,, KA- • 

2. B c~y~ae Voc o~Ho~ ocTaHaBHHBa~~e~ca ~acTmueA Bhlti:ra:cnaxac:o 

Be~TtlllHHa 4~ = £(R)- £(o<,;l) ~~H :)CTaHaB~HBaiOJlle~Cfi tiaCTli1U~ m Be-
J£ <f£ 

~MtiHHa ~£ = E(R)-E.(ot,ps) ~~a Heo~TaHaB~HBaro~e~ca tiacTH:o;hl: 

" 

E Aoll ~ E · < :t, a .dE ( 0, TO cJiytial OTHeceHhl B rpynny , 11.. , 

ecJIH I ( /i ( 2, a ~£ < 0, n_n "-" "-" , IlK 

ecJIH 

ec~H if> 2 HJil! 13£)0, "-" "-" , keA 

" 3. B cJiy~ae, KOr~a 006 BTOpHt!Hhle qacTHUhl OT V YXO~HT H3 KaMepbl, 

TO: 

ecJIH il E ( 0 ~~a ooemx ~acTm:o;, TO cny~aH OTHeceHbi B rpynny , A K 
, 

eCJIH A E )0 XOTH Obi ,7.tJIH O~HOti H3 tiaCTHD;, TO -
H 

B rpynny 
11 

k£ A . 

III PeayJI:&'raThl H .n;mcKyccma 

Pacnpe.n;eJieame cJiytiaeB no rpy:uraM cJie.n;yromme: 

N (,,A''}= 36 ; IV (,JlJ(') = 33 i N(,ki-A'') = 20i /Y(HeKOMIIJIRHap.) = 7 

Jl~H OTOOpaHHbiX 'f -KBaH,TOB rrpOH3BO));P1JlOC:& H3MepeHHe ::meprii!m no 

MeTO~HKe, OIIHCaHHO~ B paooTe {I). Hx 3HepreTHtieCKH~ cneKTp npe.n;

CTaBJI6H Ha pmc. 5. 
0 

]lJiff Bcex H3MepeHHhiX V" COOhiTlfti H 'f' KBaHTOB OhiJIH Bhl'!MOJieHbl 

oiDciJeKTHBHble MaCCii, a 3aTeM BeJIH~Hllhl fl. • l1p11 3TOM npe~nOJlaraJIOC:&, 
o Ao Ao ~TO BCe ~ -~aCTI-!Uhl HBJIHIOTCfl -rHJiepoHaMH, a HMnyJI:&CtL onpe.n;eJIHB-

CH no yrJiaM paaJieTa. Ha pMc. 6a npe.n;cTaBJieHo pacnpe~eJieHMe I42 Be-

--·---·-··-·------------------"""""'"""""';;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;====-----
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., " 
Jivrqvra G. ;D;Jifl co6biTH~ ma rpynnbi. A vr ,AK • TaKoe xe pacnpe;n;eBeHme 

II 

,II;Jlfl rpynmll ,1«-A H ,II;Jlfl HeKOMTIJiaHapHblX CJiyqaeB TIORaaaHO Ha pHC .66. 

Ha pmc. 6a nyHKTMpHoti JIHHmeM noKaaaHo pacnpe;n;eJieHme BeJimqm:Hhi (}. , 

noJiyqeHHOe TIO MeTOJlY MOHTe-KapJIO.. VlCXO,II;HbiMH ,IJ;aHHbiMH TIOC.1IYJtHJII4 

aKcnepmMeHTaJI:&Hbie ~~~~ pacnpe;n;eJit:Hma: yrJIOB MeE;n;y HanpaBJieHmfl-

Ao ~ " 4 
um m a , HMTIYJI:&COB qacTHD; HB rpynna 11 A m ,AK , sHeprHH 

'f -KB8HTOB. PaabirpaHO 284 CJiy'iafl . ITo CBOel 4_}opue BCe TpH pacnpe-
. . 

;n;eJieHHH aecymecTBeHHo OTJimqaroTca ;n;pyr oT ;n;pyra. 

TaKHM o6paaoM, MOxtHo c;n;eJiaT:> B&Bo;n;, liTO H;n;eHTH{j)HKan;ma pac-

~" 0 t pa;n;oB ~ ~A -t , mcnoJI:&30BHHHhii4 ueTo;n;ou npH aae prHH nepBmq-

HbiX /r--ueaoHOB-9 ;;tb BeC:&Ma 38T)Y;IJ;HHTeJI:&Ha. ITOSTOMY ;n;axte onpe;n;e-
• JieHJ4e 'iaCTOTbl MCTIYCKaHJtifl L.. -rHTII3pOHOB npe;n;cTaBJifleTCff :MaJIO peaJI:&-

HliM m npH 3H8tiHTeJI:&HOM yBeJimqeH1411 CT8THCTMRii. 
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Cnoco6 onpe~eneHHH HanpaBneHHH Tpexa B 

npocTpaacTBe KaMepa 

Onpe~exeame aanpaBneHBH TpeKa B npocTpaHCTBe no Henocpe~cTBeH

HMM H3MepeHBfiM COOTBeTCTBymmHX TOt.IeK Ha CTepeonape WOTOrpa~H~ Tpe

Ka 38Tpy~HHT6XhHO 143-38 He Ot.IeHh xopomero K8t.I6CTBa CHHUROB B KCe

HOHOBO« Kauepe H CHHHHHH OT~eHhHHX nysapDKOB B~OHD TpeKa. 9TH 

Tpy~HOCTH MOZHO 060~TH, 6CHH npHM€HHTD onmcaHHM~ HHXe aeTOA onpe

~eneHHH COOTBeTCTBYIOiltHX TOt.IeK Ha TpeKe. J{JIH 3TOrO 143MepHIOTCH KOop

~HH8Tii x.,, 1, , x4N Hat.IaJIDHO~ TOllKM TpeKa Ha nneHKe H yrJia B H f) N 

uex~y HanpaBneHHeR TpeKa .H nepneH.ztmKyna:pou K case woTorpa~mpoBa~ 

HHH (eM. pmc. 7). B HameM cnyllae yiJIM H3M6pHJIHCb yrnouepoM ORYHHpa 

:MHRpocitona YIIIM - 2I. YlcnonbSYfi aT:v. ~aHHae, MO:atHo pacct.IHTaTb Koop

~HHaTa COOTB6TCTBeHHWC TOlleR X,t, jt , x: Ha (}_)oTorpaqJI4l~ Tpeita fLO 

¢lopMyJiaM: 
~() 

x1 == "-~ + L ·K ~~lB It; eJ 

Y.t = - L K 
elY.>& 

Y-t {u;;f(i' 

x" :== 
N x.t + L 

~ f}N N 

~e;- J~e J 

r;n;e L- TIOCTOHHHOe CMell{eHHe no OC:H y npHHHTO = l MM (CM.pmc.7), 

K - Koa~~Hu;aeHT, yt.IHThlBarommti pasHuu;y B yBeJimt.IeHJIIH o6"eRT~BoB 

TOt.IRe ,0" • 

~ 8, u. CJYJ £:} - BBe;n;eHbt ~JIH ylleTa 3Hcuta, CBfi38HHOrO CO CTaH~apTHbiM 

nonoxeameu nneHKH Ha umRpocitone H Bbt6paaaau aanpaBneameM oce~ Roop

;n;BHaT. ilepexo~ K npOCTpaHCTBeHHbiM ltOOp;z.t;BH8TaM TOllKB "2" ocymeCTBJIH

eTCH TaKJ!te ltaK ;z.t;JIH .l(pyrHX COOTBeTeTBYIOII{HX TOlleR. 

Koa~q,Hu;HeHT K onpe;n;eneH np11: nouomH msuepeHHbiX Roop;n;HHaT 
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penepHhlX TOlleR (KpeCTOB), HaHeCeHHbiX Ha BepxHee CTeKJIO H ~HO Ka

Mepbl. KpecTbl pacnoJIOllteHbl Tpeva pa;~aMH B~oJI:& ocm y. PaccToaHme 

Mex~y HHMH 80 MM. KpeCTbl Ha BepXH,~M CTeKJie H Ha ]);He pacnOJIOJKeHbl 

~pyr Ha.n; ~pyrou. JIIX npOCTpaHCTBeH::Ible KOOp~HHaTbl O~HHaKOBble. B 

Kax~ou pa~y mMeeTca ceM:& KpecToB, Ho ms-aa o6pesaHHfl o6 11 eMa Ra

Mepbl npm woTorpa~mpoBaHmm Ha Bepxaeu cTeKJie KpaHHHe xpecTbl KRE~o

ro PH~a He nona~aDT Ha Ka~p. Ha mecTm nJieHKax 6~m Bbl6paHbl no ~Be 

CTepeonapbl H H3MepeHbl KOOp~HHaTaMH·KpeCTOB. BbiJIO paCC'lHTaHO OTHO

meHHe paCCTOHHH~ MeK~ COCe~HMMH RpecTaMH pa~a Ha Ka.n;pe 6e3 HO

uepa m Ha Ka~pe c HoMepou CTepeonapbl no ~opMyJie: 
II - Y,;- Yi-1 
f1 i - II N i = 1, . . . , 6' y, - Yi-1 

Cpe~Hee sHa'leHme Ki~JIH Bcex maMepeHH~ npHBe.n;eao B T.I 
T a 6 JIm u a.~ I 

I PH~ { X = I3, 3MM) 2 PH~ (X= 93,3MM) 3 PH~ (X= I73,3MM) 

Ktt Kc K Ka- KL- K I{ g.. lt_c- _E 

I 0.9858 - 0.9858 0.9897 - 0.9897 0.9937 - 0.9937 
2. 0.9846 0.985I 0.9848 0.99IO 0 .. 9894 0.9903 0.9956 0.9943 0.9950 
3. 0.9856 0.9832 0.9847 0.99I2 0 .. 99I2 0.99I2 0.998I 0.9976 0.9979 
4. 0.9855 0.9872 0.986I 0.99I6 0 ., 99 I 4 ! 0 • 99 I 5 0.998I 0.9970 0.9976 

' 5. 0.9863 0.9867 0.9864 0.992I 0 .. 99!81 0.9920 0.9966 0.997! 0.9968 
6. 0.9870 o. - 0.9870 0.9928i - . 0.9928 0.9970 - 0.9970 

j 

113 Ta6JIHIUll BJ4~HO, 'lTO 3Ha'leHJilfl K ~JIH BepxHero CTeKJia 
- Kc;, H ~Ha KaMepbi K,~ 6JIH3KH. ITo::JTOMy MOJKHO ctU1TaT:&, 'lTO 
K(Z) = co11st :s npe~eJiax omH6oK m 3MepeHm:ti, m BbltiHCJIHT:& K.: - cpe.n;Hee 
aHa'leHme ueJK~Y Kc.; m 1<1.-. PaaHOCTH MeJK~Y K; B npe~eJiax pH~a aHa'lm
TBJI:&Ho MeH:&llle, 'leM pa3HOCT:& MeJit~y K pa3Hb1X PH~OB. IloaTOMY npH-

. HHTO, 'lTO K(Y) = cor~st , a K = K C'<) • .I{JIH KaiKiro pH~a pacc'lHTaHo 
cpe:n;Hee sHat:IeHme K H ero omm6Ky H3 paa6poca K, • ,UaHHhte npm-
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Be~eH~ B Ta6n~ue II. 
T a 6 n M u a ~ 2 

• K Ji? • • X • • • • • • • • 
• • I3,3 MM. • 0.985'7 • 0.0008 • • • • • • • • 93,3 MM. • 0.9913 . 1).0008 • . • • • • • . I73,3 MM. • 0.9965 . O.OUI4 • • • • • • • • . .. • • • • • 

3aBHC~UOCT» K = K(X) MO~HO npencTaBKT» B BM~e 

K = a,X+b 

ITapaMeTpH a H B nocq~TaH~ no MeTOAY Ha~MeH~illHX KBa;n;paTOB 

a = (0.68 '!:':o.02)•Io-4; b = 0.9848 't 0.0002 

Om~6Ka B Koa~~mumeHTe K(~onpe~enanac» He ~a pas6poca ToqeK 

B~on» npauo~, a mcnon»soBan~c» omm6K~ Tpex saaqeHMH If, npm

Be;n;eHHHe B Ta6nmue 2. 

PacqeTH om~6Km K Ben~c» no ~cpuyne: 

{
3 ;--cf K = ~ ( Ai X + 13;) · C;, 

i.:::.-4 ' 

3Haqea~a Koa~t{l~umeHTOB np~Be;n;e:Eu B Ta6nmue III • 

• . . . • • t 
. A . 13 . c • 

• . • • • 
• • • . 
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IT:Q~noJKeHJIIe II 

Bbi6op ;n;nHHbl aqeihtH ~na onpe.neneH~fi HanpaBJieHJiUI TpeKa no 

ueTo;n;y msuepeHHfi yrnoB Ha nneBJ:te. 

B onpe;n;eneHme HanpaBneHHH TpeKa no MeTo;n;y JIISMepeHHfi yrnoB 



IQ 

Ha n~eHKe BHOCflTCfi ~Be cymeCTBeHE~e H He3aBHCHM@e ~pyr OT Apyra 

omm6Km: 

a) HeToqHOCTH B@CTaB~eHMfl H~WH yrnoMepa OKy~apa B~O~D ny~ 

6) H3MeHeHme HanpaB~eHma TpeKa H3-3a MHoroKpaTHoro paccea-

HHfl -~B. 

CyMapHble _ cpe~HHe KB~paTHqHble OTftROHeHHfi MOlltHO BblqMCJIHTD no tJ?op-

MyJie !e = /{~Bt+ (J,.s;z'· 
,1lJifl Onpe,n;e~eHHfl 3aBI4CHMOCTH ~ fi OT ~JIHHH gqe:£iKM - t npo

BO~J4JIHCD H3MepeHHfi Ha TpeKax nepJ:;J4qHwc 'Jr ... -:Me30HOB. 8Ty 3aBH

CHMOCTD MOlltHO npe~cTaBHTD B BH~e: ~e = ~ 
r~e a.= 0.0081 pa~.MM 

Cpe~Hflfl apH!fJMeTmqecKaH BeJimt::mHa yrJioB pacceHHHH ,n;~H o~Hoaa- -~ 

pH:ztHblX qactUIIt B Bb16paHHOii n~ocKOC:TH onpe;n;enaeTcfl no cpopuyJie: 
o< = K · 11~ tYt 

pft 
r,n;e K - nocTOHHHaH pacceHHHH 

~ - OTHemeHHe Me~~y A~HHO~ OTpeaKa B KaMepe H Ha n~eHKe. 

Cpe,n;aee 3Haqeame n ,n;J::H ~aHHO~ KaMe pH 9, 6. 

p, (3 - HMllYJIDC H CKOPOCTD qac~'lUJ;bL 

J/13 Ta6~HUbl pa60TH (3) 6blJIO Bhl6paHO cpe,n;Hee 3HaqeHHe ITOCTOHHHOH 

pacceHHHH K = I,4 

'laCTMUH = 0.2 *' I. llpmBe,n;eHHoe Bblme aHaqeH:ae K paccqmTaHo ~~H 

onpe~e~eHMH cpe~Hero yr~a paccemtHH. MeTo~oM xop~ - o<x • Ham cno

co6 ycTaHOBKH HHWH yrnoMepa OKY~Hpa B~OJlb TpeKa COOTBeTCTByeT 

onpe,n;e~eH:ati cpe,I(Hero yr~a pacceaHHH MeTo.n;ou KacaTe~bHWC -o(". 
BeJntqmaH OZ:x:m c:X I( CBHBaH~ cooTHomeameM o< K = {f' o< x • 

CqmTaH pacnpe,n;e~eHme yr~oB paccenHHH rayccoB~M, MO~Ho HanmcaTb 

J,.e== {f' o{K 

-- - - _ _y 



H.1IH 

II 

yt 

cf.e= If 'If 1.'1 W ·~ 
tYz 

= €.6B f(3 

0IUHc5Ka rffJ::: 'fLB)'l.tfJ/);Z' HMeeT l!HHlilMaJI:&HOe 3HatleHHe ,D;Jiff 

t~"hT: ( )2/3 0 .0I45 ff MM. 

Ha p11c. 8 rrpHllel!eHa SaJlliCl!MC·c~:& lleJI"ql!Hhl (J:. .... J;~ ,lllll!Hhl 

fftleHKH t , ;zJ;Jiff pa3H:WC 3HalleHHil /';13 • 

qTOc5hl onpe;n;eJIHT:& ,1J;JIHHY ffqe~BH ,1J;Jiff ;n;aHHOrO TpeKa O~eHHBa-

JiaC:& Be.1IMtllHHa ~(3 tzaCTM~bl ITO ;D;.1IHEe npoeKD;HH TpeKa B KaMepe Ha 
I . . ~fi 

TI(IOCKOCTH XY (,D;.1IHHY npoeK~HH TpeKa H3Mepe.n:H Ha penpoeK ). 

Be.7IHllHHa fJ3 onpe;n;eJIHJiaC:& H3 COOTHOlUeHHff npoc5er-aHeprHH ,1.1;.1Iff KCe

HOHa, B npt>,ZJ;TI0.1IOJiteHHH, qTQ BCe qacTH~Ei[ OCTaHaB.1IHBaiOTCH, npOM;zJ;ff 

yxaaaHHyro Bblme ;n;JimHy. CllMTa.n:oc:&, tzTO llaCTH~a c 6oJI:&mmM yrJioM Bbl

JieTa 1r:Me30H, C MeH:&lUHM - TipOTOH (o~eHKa yrJia BblJieTa TIPOH3BO,D;H-

" Jiac:& Ha penpoeRTope). 8To cnpaBe;n;nmBo ;n;JIH pacna.n;a A -rmnepoHa c 

MMITyJI:&COM 60JI:&me 300 flt~b • B CJiyqaax C KOpOTKHMH ,D;JIHHaMH npoc5eroB 
' 0 

npo;n;yKTOB pacna;n;a V ( A.• C MaJibiMH HMITYJI:&CaMH), He3aBHCHMO OT yrJIOB 

paaJieTa tzacTm~, pactzeThl BbliTOJIHHJIH~:& ,n;BaJit;n;bl npm .n;Byx pa3HbiX npe,n;

noJioJB:eammc o po;n;e qacTH~hi c ;n;aHHhi:lA npo6eroM. 

t t a117 
kia xapaKTepa KpmBbiX Ha pmc. :3 cJie,n;yeT, q'fo Bbl6op < 

BHOCHT 60JI:&mym OIDH6Ky, qeM Bbl60p i;)t0~~ flOSTOMY Bbl60p ,D;JIHHH ffqe~

KJII ocy~eCTBJIHeTca no RPHBhiM pmc. B npm aHa'tleHmm p/0 o~eHeHHoro 
no ;n;JIBHe npoeK~mm TpeKa B KaMepe, cJie;n;yro~HM o6paaoM: 

!. ECJIH qaCTMD;a OCTaHRBJIMBaeTCff B KaMepe, TO HaJIOJiteHme HlillUH yr.n:o
o1tT 

Mepa Ha TpeK npOH3BO;n;HTCff B npe,D;OJIRX ,D;JIHHbl t > t TIOJiyqeHHOM npH 
Jt9(t) :::: -11 
JB..-.uu. · 

2 • ECJIH tzaCTM~a YXO.D;HT lil3 06"eMa I:auepbl, TO .D;JIHHy Hqet!KM t ) t 0
'"

7 

cff)lt) 
BHc5MpaeTCH npH /8. = I ,2 • Cnoco6 Bht6opa .D;JIMHbl Hqet!KH B CJiy-,_.,,H, 

01'1T 
qae I yBeJIMliHBaeT t OTHOCHTeJI:&H(I i Ha ""'60%, a CTIOC06 Bbl6opa 



12 

t t t111T ~JIHHbl H'tletiKM B CJiyqae 2 yBeJIH'tlHllaeT OTHOCHTeJI:&HO Ha 
( b_~ r ~·ttl t. W "" 

""IOO%. IIo~o6Hoe yBeJim'tleHze t !coc,TBeTCTByeT t .ztJIH pf B"' 3. 5 paaa 

6oJI:&mero, qey noJiyqeHo no ~JIHHe npoeK~HM TpeKa. 

~JIH B~qHCJI6HHff OlliH60R B on~e,1(eJieHHH HanpaBJI6HHH TpeKa ,1(0-

llOJIHHTeJI:&HO H3MepHJIHCD KOOp.ztHHaT~ COOTBeTCTBeHHblX TO'tleK Ha pac

CTOHHHH Bb16paHHOrO t OT Ha'tlaJia Tpe¢Ka {eM. PHC. 2, ToqKH 4,5). 
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PHe. I reoueTpHH KeeHOHOBO~ nya~pbKOBo~ KaMep&. 

Pille. 2 Tzn11qH&~ BH.n; eo6hiTHti. ( A o 't' ) . 

P111e. 3 Paenpe.n;eReHme yrnoB HeKJMnHaHapHoeTH • 

.. Pze. 4 Paenpe,n;eReHHe OTHOIIleHIIIH MeJK,n;y yrJIOM HeKOMITJIBHRpHOeTIII 

H ero epe.n;HeM KBaApaTHqaqtl omz6Ko~. 

Pme. 5 

PHe. 6 

8HepreTzqeeKH~ eneKTp f -KBaHTOB. 

Paenpe.n;eJieHHe BeJil'!qHHbl 0 .n;R.a eo6hiTH~ ( A o 't' ) 

a) H3 rpynnhi ,11." .11 /fA K 11 nyHl~TMpHoti JIHHHeti, noJiyqeHHble 

no MeTo.n;y MOHTe-KapJI). 
II 

6) 113 rpynnhl , Ht A 11 He :wMnJiaHapHhlX eJiy Y.aeB. 

PHe. ? K rrpHJio~eHMID I. 

PMe. ~ K!J.IIlBble J.(JIH onpe,ZJ;eJieHHH .~JIHHhl .ffqeliiK11 (npm H3MepeHH.M yr

JIOB) • 
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