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AHHOTAIIU.ff 

B ,, + ,r,-°!.M.:~-e+ . pauo:re HCCJJe,D;OBaJJHCI, yr JIOBUe pacnpe.n;eJJeHHR .f'- -l!e30l!OB H TI03HTpOHOB np:1 ./l, ✓- -

. + 
pacna.n;e B nponanoBol1 ny3yp1,1wBoll xaMepe. Hatt.rceHo, t!TO yrJioBoe pacnpe.1teJie1me_fl-Me30HOB 

1130:rporrno, a yrJJoBoe pacnpe,IteJieHne TI03HTpoHoa, ecJJu onnc1rnan ero Bupaxemrnu 4';;; (1-aco.s8) 

xapaxTepirnye:rcR BeJJut11rnon a = O,II6 :t. 0,035. :JTo 3Hat1emrn napa1ie:rpa a 311at1nTeJI1,Ho MeH1,me 

neJint1Hll :raxoro ;ire rrapa1ie:rpa, noJiyt1eHHHX n ,ItpyrHx padorax, BH1IOJI1IeHmi1x :raK;ire c TIOMO!l1I,D npona

HOBHX TIY3UpI,KOBl,IX Ka.Mep. U3 OTIHTOB co Ct(HHTHJIJ!Rt(l!OHHHMH Ct!eTt!HKa.MH, TIOCTaBJJeHI!HX Ha:i.m C rteJII,I) 

nuRcHemrn npnt!HHhl 3Toro pacxox.rcemrn, d1rno Hatt,IteHo, t1:ro n·eJIHt!HHa arm::30Tpomrn cymeci:rneHHO 3an11-

CHT OT c:reneHH O'lll!CTKH TeXHH'lleCKoro nponaHa, HHOr.n;a HCIIOJII,3yeMoro B IIJ3Hp!,KOBHX Ka:l.{epax. H3 

COBMeCTHoro aHaJIH3a ;:i;al!Hl,IX, TIOJJyt1en111:,1x Ha O,ll;HOM H TOM llte nponaHe _ C !IOMOlltl,ll TIY3UpI,I<OBOtl ItaMepu 

H CUHIITHJIJIRUHOHHUX C'lleT'llHKOB, dUJIO Hatl)teHo, t!TO BeJrn'llHHa .A.(1-Wc) paBHa o,78 :t. 0,26,·r;:i;e 

WC - BepORTHOCU )t0TIOJIRpH3aUI1H Jl + -Me30HOB B rpaqm:re, a .A. -qiy11.n;aMe11:raJI:&Hlltl mlpaMeTp 

:reopmr 11en:rp11110. 

X X 

X 

B B E ,n E H H E 

IIocJie OTKPHTHR. /I , 21 11ecoxpaHeHHSI '40THOCTH B CJiadmc B3am.io.n;ettcTBl1RX dUJI onydJIHKOBaH pR,ll 

pado:r no H3yt1eumo_;U--e-pacna.n;a, nurioJIHe11Hux KaK c rioMomr.D :rnex:rpoirn1,1x :i.re:ro;:i;on 13, 4; peruc:rpauim 

'llaGTHtt, TaK n c IIOMOlltI,D qio-rosuyn1,cun15 , 61• B Te'l!eHue I957 ro.n;a nosrn11n11c1, :raKxe pado:rbl, B / 

KOTOpb!X HCCJie.rconaJICSI p-e pac~.n c IIOMOl!ll,IO Bo.rcopo.n;uon / 7/ H nponauonon /B, 91 IIY3UpI,KOBb!X 

Ka.Map. 

0TJIH'4He MeTO,ll;OB perirnTpartHH tJaCTHrt C IIOMO!l1I,IO ipOT03Mf JII,CHtl H IIY3llpl>KOBllX KaMep OT 3Jl0KT

po~Horo Me TO .n;a perHcTpartlUI qacTHrt rtpH H3yt!eHmt _;u-e pacna.n;a COCTOHT B TOM, t!TO: 

a) B IIY3UpI,KOBUX KaMepax TaK llCe, KaK H B ipOT03MYJII,CHSIX, ec:reCTBeHHO onpe.rceJISieTCSI aCHMMeT-_

plrn ,l(JISI Bcex :rneKTpOHOB npaKTH1-IeCKl1: des OTCetJKH no 3Heprmt 

d) npu per11c:rpau1ur tJacTHrt C IIOMOl!tl,10 ny3yp1,1tOBb!X xauep H <pOT03MYJII,CHtl npe,Itc:raBJISieTCSI 

B03MOl!tHhlM HCCJie.rconaTI, acmmerpm> 308KTPOHOB OT JU, -Me30HOB, pO,I!;HBllllfXCSI npH OCTaHOBKe §: -M030-

HOB, T .e. OT JU -Me3_0HOB, _ IlO~Blt)tHMOMY, _rtOJIIIOCTI,D npo,l(OJII,!IO rtOJISipH30BaHHUX, B TO BpeJ,!SI KaK 

HCCJie.rconamrn 11--e pacna,Ita C IlOMOlltl,D CrtHHTHJIJISitlHOHHHX Ct!e:rtrnKOB ne.rcercSI Ha nytJKaX JU- -Me30HOB 

c ne113necr11on creneHI,D noJIRpusart~H. 

HacTORl!taSI padora, Haxo.rc1rnmaSICSI B cra.n;HH 3aBepmeHHSI' Kor;:i;a B neqarn IIOSIBHJIHCI, padOTll/S-II/' 
. + 

HMeJia OCHOB!IOt! rteJII,I) O!Ipe,IteJIHTI, aCHMMeTpHIO II03HTpOHOB, HCIIYCKae:1.!IilX )'A- -Me30HaMlt IIpll pacna.n;e 

~ + -Me30HOB, ocraHaBJIHBaDlltHXCSI B rtportaHOBOtl rty3HpMtoBoii Kauepe • 

Hatl,IteHHaSI. B .rcaHHOtl padore acm.!MeTpHSI II03HTpOHOB B rtportaHOBOll Kat!epe OKa3aJiaCI, 3Ha1tnTeJIE,HO 

ue111,me, qeu acHMMeTpHR II03HTpOHOB, rtOJIYtJ0HHaSI B ~pyrax pado:rax 14,ro,II/, raKxe BHrtOJIHe~HllX 

Ha rtportaHe; IIpHtJHHa 3Toro coc:ron:r B TOM, '!ITO B rtysUpI,KOBHX xauepax llHOX:.ita HCilOJI 1,3yeTCSI 
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TeXHMqecKMtt nponaH, a KaK DUJICHMJIOC:b MS OIILITOD, DUIIOJIHeHHLIX Ha.MMC IIOMOIIILD CitMHTMJIJIJIItMOHHUX 

cqeTqMKOB, pasmi:qHM CTeneHL QqMCTK~ "rrporm:~a" oqeHJ, cymecTBeHHO BJIMJleT Ha aCMMMeTpMD no;.. 

SMTpOHOB. 

KpoMe Toro, ortuT~ co CitMHTMJIJIRitMOHHHMM cqeTqMKaMM, npone~eHHUe Ha TaKOM xe TeXHMqecKOM 

nponaHe, KaK H B ~ysupLKOBOtt Ka.Mepe, IIOSBOJIHJIM IIOJiyqMTL CBe~eHMJI O BeJIMqHH8 IIPOHSBe~eHMJI 

J..(1-~), r~e .A -napaMeTp, 3aBHCJIIIIH'1 OT KOHCTaHT CBJISM, a \.\f-BepoRTHOCTL ~ellOJIJIPH3aitMH 

JU,-+.-:Me30HOB B rpacpHTe, KOTOputt HCl10JIL3yeTcR B mqecTBe 3TaJIOHHoro ne111ecTBa. 

B pa6oTe Hccne~onanoc:r, TaKxe yrnonoe pacnpe~eJieHHe _,/f.f.+-uesoHOB, 06pasyD1I1HXCJ1 npM pacna~e 
+ OCTaHOBHBDIMXCJI 9z: -Me30HOB. 

T e X H H K a 3 K C II e p H M e H T a 

Ha pnc. I npe~cTanneHa cxeua onuTa npH pa6oTe Ha nysupLKonon Kauepe, HMe1>111ett pacDIHpH

TeJILHoe ycTpottctBO C orpaHHqem1eM no 061,eMy. IIysupLKOBaJI ~ponaHOBM Ka.Mapa 1r2/ ~HaMeTpOM 
. . + 

9 CM 61rna 11oue111eHa sa qeTupexueTponon 6eToHnol1 sa111uon B nyqoK $; -uesoHon. 06pasonaHHe 

%"+-MeSOHOB nponcxo~HJIO B MHDieHH HS IIOJIH3THJieHa TOJIIIIHHOtt 70 CM, IIOMe1I18HHOlt B 11yqoK BLIBe~eH

HLIX H3 Ka.Mepu YCKOpHTeJIJI npoTOHOB C 3HeprHen 670 M3B. MesoHu, BUJieTeBmHe HS MHDieHH rio~ 
+ . 

yrJIOU 7°, OTKJIOHJIJIHCL 3JieKTpouarHUTOM H llOIIa~aJIU B KOJIJIHMaTop. Cpe~mrn 3Heprml fli: -Me30HOB 

Ha BUXO,D;e KOJIJIHMaTopa COCTaBJIJIJia. I70 M3B. Henocpe,D;CTBeHHO nepe~ Ka.Mepott ~JIJI TOPMOXeHUR 

.%:'+-Me30HOB ycTaHaBJIHBaJICR aJIDMHHHeButt (pHJILTP TOJIIIIHHOtt 29 CM. qT06LI OCJia6HTL BJIHJIHHe pac

ceJIHHOro MarHHTHOro IIOJIJI CHHXPOitHKJIOTpOHa H OTKJIOHJID1I1ero ·uarHHTa, nysupLKOBaJI KaMepa 6UJia 

OKpyxeHa ,D;BYXCJIOltHUM xeJieSHUM 3KpaHOM. IIpH TaKott 3KpaHHPOBKe uarHHTHOe IIOJie D pa6oqeu 061,eMe 

Ka.Mepu ne npenumano 0,3 3pcTe~a. CTeKJia Ka.Mepu saHHMami: nepnrnan:r,no·e 110JI0J11:enne. <lioTorpacpnpo

BaHHe cJie~oB sapmreHHLIX qacTHit 11POH3BO~HJIOCL Ha 11JI8HKY DIHPHHOlt 3,5 CM CTepeo:poToannapaTOM C 

,D;DYMR 061,eKTHBaMH "DrmTep -8" ( F = 5,24 CM) c paCCTORHHJI 45 CM OT cpe~Hen lIJIOCKOCTl,f Ka.Mepu. 

Easa cpoTorpacpnponaHHJI cocTaBJIJIJia I2 CM H 6una pacnonoxena nepTHKaJILHO. 

HaIIOJIHeHHe KaMepu ocymecTBJIJIJIOCL T8XHHqecKHM npo11aHOMI), npe~napHTeJILHO oqHIIleHHLIM OT 

co~epmm1-1xcn n HeM nerKHX ·qipaKrtHll ( Cf4, fslliJ. OtmCTKa npoHS'RO~Hnac:r, npn TeunepaType o0c n 11pe-

Kpa111anacL, KOr,D;a ~anJieHHe HacumeHHUX napoB cuecn OTJIHqaJIOCL OT ~aBJieHHJI Hacu111eHHLIX napoB 

11ponana npH Ton xe TeMnepaType 11e 6onee, ·qeu Ha 0,5 aTM. HopMaJILHue ycnonn.11 pa6oTu nysup:r,

Konon KaMepu 6LIJIH CJie~YDIIIHe: TeMnepaTypa + 62°c, HaqaJILHOe ~aBJieHHe - 32 aTM., pacmHpeHHe 

- 2,6%. Kauepa cpa6aTLIBaJia qepes Ka~ue 20 ceK. H .y11paBJI8HHe em OCYIJ18CTBJIJIJIOCL ~HCTaHitHOHHO. 

BUJIO llOJiyqeHo OKOJIO 5000 CTepeocpoTorpacpnn. 

IIpoCMOTp H o6pa60TKa lIOJiyqeHHLIX cpoTorpacpnn !1pOH3BO~HJIHCL 6es BOClipOH3Be~eHHJI npocTpaH;.. 

CTB8HHOtt KapTHHU Ha pe11poeKT8 /I3/ 3KpaH'KOTOporo 6UJI cpHKCHpOBaH B IlOJIOX8HHH, nep11eH~HKYJIJ1p-
. ( 

HOM K OlITHqecKHM OCJIM 061,eKTHBOB CTepe?_rJ?OToannapa.Ta. HecMoTp.11 Ha 3TO, llpli llpOCMOTp_e Bce.;.TaKH 

HCl10JIL30BaJIUCL o6e cpoTorpacpHH cTepeonapu ~JI.fl Toro, qTo6u HCKJIDqHTL 3qJ(p8KT HaJioxeHHJI CJie~OB 

H yueHLDIHTL llOTepH. 

------------------------------I) CocTaB texHiiqecKoro 11ponaHa cJie,D;YDD!Rll: IIponaH (CJH8 ) -80%, rrporrnneH(£;H6}-IO%, 
ueTaH (CH4) -6%, 6yTaH (Ct,H,0 ) - 4%. 
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. + ;r+ (~~,u.~e+1 HIITepecyio111He u.ac CJI}"laH pacua,l(a .f'- -Me30IIOB OT OCTaIIOBHBIIIHXCJI ,1t, -Me30HOB ;/u ✓-- / 

-cJiytm,r) oupe.i(eJISIJIHCI, lIO xapaKTepHOMY BHelllIIeMy BH.ItY (pHC .2). Hs Bcex g,;;u-te~cJiyqaeB llpH 

TaKOlt MOTO,l(HKe lIPOCMOTpa He MOrJIH dUTI, 0,l(HOSIIalIHO UHTepupeTupoBaHU TOJ!l>KO Te, KOr,l(a HallpaBJie

HHe Blrnera ,1uf-Mes0Ha Ha 3KpaHe pellpOeKTOpa COCTaBJI~JIO MaJiun yroJI C HallpaBJieHHeM ~+ -M030Ha 

11epe,ll OCTaHOBKOlt. 3TO CBSI3aHo C TeM, qTO Taxue CJiyqa11, KOTopue MU dy,l(eM B ,1taJI1>HeltmeM Hb13UBaTI, 

"coMHUTeJI1>Hmm", MoryT Clb!TI, Tan:e HHTepupeTupoBaHU Ka.K CJiyqan: pacna,l(a JU' +-Me30HOB, BUXO,l(SIIIIUX 

us KOJIJIHaTopa ( JU- +_e + -~Jiyqa.u) · xor,l(a ;u + -uesoH u_cnuruBaeT paccemme sa 2 -- 3,5 MM ,l(O ocTa

HOBKu B RaMepe. 

J!JISI Ollpe,IteJieHUSI acm,n.reTpHH ll03UTpOHOB !IpH %"5"!-e+-pacna,l(e U3MepSIJICJI Henocpe,llCTBeHHO 

yroJI !J1
, SIBJISI!Ol!IUltCSI npoeK~uelt Ha BepTHKaJI1>Hyn lIJIOCKOCTI, npocTpaHCTBeHHOro yrJia f} Mel!C,lly 

HanpaBJieHHeu Bl:JJieTa _;u,"-Me30Ha H HaIIpaBJieHHeM BUJieTa ll03UTPOHa. IloJiyqae11oe IIPH 3TOIJ yrJIOBOe 

pacnpe,lleJieHHe {{.9;o.ItHOSHatino CBSI3aHo c pacnpe.IteJieHueM F(IJ, 'f), ecJIH HSBecTHO yrJioBoe pacnpe

,lleJieHHe jU-+-Me30HOB H a3HMyTaJI1>HaSI tiaCTI, cpyHK~HH F(t!J'I). Tax, Ha!IpHM~p, npu H30TPOIIHOU pacnpe

,IteJieHHU )'-+-Me30HOD . cpyHK~HH 

(I) 

COOTBeTCTDyeT yrJIOBOe pacnpe,l(eJieHHe 

{(!JJ =k [t - a(f)2co.stJJ (2) 

Onpe,l(eJieHue aCHM!,leTpHH ll
0

03HTPOHOB npH X"~"-e!.pacna.Ite iiyTeM B!,!tIHCJieHmr yrJia f) !IO 

' KOOP.llHHaTaI! TO~eK CJie,l(OB ,ItaeT HeCKOJII,KO, Jiytimyn TOIJHOCTI,, HO TpedyeT 3HalJHT8JII,HO CIOJI1>men 

saTpaTu Bpeue1m. Heno_cpe,1tcTBeHHoe lite H3MepeHue yrJia f) · Ha penpoeKTope, KaK nomsaJI onuT, 

npliBO,llHT K HeKOHTpOJIHpyeMOMY HCKaxteHHIO yrJIOBOro pacnpe,l(eJieHHSI, KOTopoe npH 3TOM CHJII,HO odora

maeTCSI CJIY1taSilm B HHTepBaJiaX yrJia f} 0°-20° H I6o0-rso0 • 

'B cJiyqae _;u"-e"-pacna,n;a, TaK Jice, KaK u B cJiyqae ~:,,u"-e'"pacua,n;a, HsuepSIJICSI Henocpe.ItCTBeHHO 
f . . 

yroJI 8 ' lIPHIIeM sa HallpaBJI8HHe BUJieTa JU-"" -uesoHa npHHHMaJIOCI, HallpaBJieHue KOJIJIHMHPODaHHoro 

lIYIIKa j11, + -1.le30HOB • BhltiHCJI8HHSI lIOKa3h!BaIOT, tITO np:a 3TOM yrJIOBOMY pacnpe,n;eJieHH!O BH,l(a I COOTBeT- . 

cTnyeT pacnpe,l(eJieHHe 

· f{!J'l =:..J_ {! - a~ COS 9') (3) I. 2x -r 

"CoMHHTeJil>Hhle" CJiytiaU odpadaTUBaJIHCI, KaK CJiytiau .CJi"~"-e:pacna,Ita. 

Bee tpOTOrpaqimt dUJIH npoCMOTpeHU He38.BHCHMO ,l(Ba pasa. C ~eJII,!O yueH1>WeHHSI IIOTep1, npH . 

BTOPOM !IpOCMOTpe Ha Kalit,llOlt qJOTOrpacplIH KPOMe ::a11TepHCY!Ol!IHX Hae CJiytiaeB OTMeliaJIHCI,' CJiyliaH pac

ceSIHHSI H, 3Be3,l(bl I TaK KaK 3TO II03BOJISIJIO doJiee BHHMaTeJILHO npOCMOTpeTI, IIOJiytieHHl:Je cTepeocHHMKH • 

IlpH nepBOM llpOCM~Tpe db!JIO HaM.IteHO 67I2 %t..,;Jl-"'~e+. H p+-e + -cJiytiaeB pacna,n;a, BKJIIOtiaSI 

"COMHHTeJII,Hble". IlpH BTOpOM !IpOCMOTpe CIUJIO Halt,l(eHo ,l(OIIOJIHHTeJII,HO 346'TaKHX cJiytiaeB, cyi.wap11oe 

yrJIOBOe pacnpe,l(eJieHHe KOTOpUX npe,l(CTaBJieHo Ha pHc.3. Hs 3TOro pHCYHKa BH,l(HO, IITO lIOTepH 

9<:'7Jt.;.-e"', p+-el- H 11 COMHHTeJIMII:lX 11 cJiytiaeB, rpydo roBOpSI,· He saBHCSIT OT yrJia fl'. ECJIH npHHSIT1>, 

qTo IIOTepH TaK:lice He saDHCSIT OT uecTa paC!IOJIOl!temrn cJiytiaSI B Kauepe, T.e. D ~eJIOM HOCSIT tIHCTO 
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cJiy1.1anHun xapaKTep H 1.!TO BTOpon IIpOCl!OTP IIpOH3B8,IteH He MeHee Tll1aTe1U,HO, 1.!eM nepBun, TO ne 

n:-+ . + e+ 
TPY.ItHO IIOKa3aT , 'CITO IIPH TpeneM npoctm:pe Cl!.JIO 6u Han.neHO He CloJiee 50 HOBhlX :r .. -JU- -

+ - + . . 
H JU -e. CJiy1.1aeB. TaKoe KOJlHt!eCTBO cJiytiaen .na:m:e npH HaJIUt!HH HeKOTOpon 3aBUCHMOCTH IIOTepb 

OT yr11a fJ', He MOi.teT cymecTBeHHO HCKa3HTb IIOJiyt!eHHhlX yrJIOBl,IX pacnpe.neJieHun, a II03TOMY 

HeOClXO,ItUMOCTb B Tpeueu npOCMOTpe OTna.naeT. 

nJIH Toro, 1.!TOelhl HCKJIDt!UTb B03MOlltHOCTb HCKallteHHH yrJIOBUX pacnpe,IteJieHHt! IIO,It BJIHHHHeM 
. + + .,. + + .. 

KpaeBoro 3qxpeKTa, npOH3B0,ItHJlaCb oelpaelOTKa TOJlbKO Tex CJiy1.1aeB e:l:-;f'- -e U .JU- - e pacna.na, 
r,:--1 . .,. 

KOr,Ita OCTaHOBKa J~ HJIH jU- -Me30HOB npOHGXO,ItHJia BO BHyTpeHHen OClJiaCTH KaMepu ,ItHaMeTpOM 

6 CM. 

Yr JIOBoe pacnpe.D:eJieu11e JU; +-Me30HOB npu pacna.D:e. 

~+~_Me30HOB. OCTaHaBJIHBa10muxcH B ny3upbKOBOl1 Ka.Mepe 

Ror.na uamu OITh1Thl HaXO,ItHJIHCb.B CTa,ItHH Bh1ITOJIHeHHH, Ha KO~~epeHUHH B BapeHHe (HTaJIHH) 

B 1957 r. JTaTrecoM elhlJIO c,IteJiauo cooelmeHue 06 yrJIOBOM pacnpe.IteJieuu11 JU•.,.-Me3oHoB npH pacna.Ite 

%"+-Me30HOB, OCTaHaBJIHBaDmuxcn B ~OT03MYJibCHH. B 3Tofi•paeloTe cooelmaJIOCb, 1.!TO KOJIHt!eCTBO 
+ c;-+ JU- -Me30HOB, Bh1XO,ItH1!1UX· B sa,ItHJOJO noJiyc~epy OTHOCHTeJibHO uanpaBJieHUH ny1.1Ka ::1~ -Me30HOB, 

+ 
CiOJibme, 1.!eM·B nepe,ItHJOIO H 1.!TO BepOHTHOCTb ncnyCKaHHH _JU- -Me30HOB B03pacTaeT C yBe11u1.1eHneM 

yrna Me_:m:,Ity HanpaBJieHHeM ux BhlJieTa H ropU30HTaJibHOt! ITJIOCKOCTU. C ne.JibJO nponepKu 3TOro pesyJibTa

Ta, a TaK:m:e ,ItJISI Toro, 1.!TOClU ocymecTBUTb npaBUJibHhll1 nepexo.n · K npOCTpaHCTBeHIIOMy yr JlOBOMY 

pacnpe,I(eJieHHIO IT03UTpOHOB ClUJIO npe.ItIIPUHSITO H3Mepenue yrJIOBOro pacrrpe.neJieHltSI _;u.'!:ue30HOB. 

HsMepSIJICSI yroJI fJ 1 
, SIBJISl!Olllltl1CS! rrpoeKUHett Ha nepTltKaJ!bHYJO IIJIOCKOCTb yrJia p MellC,ItY 

~+ + 
narrpaBJieH11eu ny1.11ta. ~/, -MesoHOB n HanpaBJieHneu Birnera .I"- -MesoHa, oelpa30BaBrnerocSI np11 pac-. 

rra.Ite %"+-MesoHa, ocraHoB1tBllleroc11 B Ka.Liepe. Ha p11c. 4 rrpe.ncTaBJieno yr JIOBoe pacrrpe,IteJieH11e 

f (f.,'J -uesoHOB, IIOJiyt!eHHOe B pesyJibTaTe oelpaelOTKlt 4107 CJiy1.1aeB pacna,Ita OCTaHOBHB1lIUXCH 
+ . 

'!$ -Me30HOB, BKJIIOt!aH "COMHltTeJibHl,18 11
, ,ItJISI K_OTOphlX ,ItOIIOJIHltTeJibHO Ha pltc.5 rrpHDe,IteHO OT,IteJibHOe 

yriroBoe pacrrpe,neJieH11e. CIIJIOllIHaSI rrpSIMaSI Ha p11c. 4 OIIHCUBaeTcH BUpalll:eHHeM 'f (ft')= NI"' ., - ' B KoTopoM /l(;u. ecn cpe.nnee 1.1ucJio ;u-"-uesoHoB B 11HrepBaJie yr11a ft 30° - 330°, a rrymtTltpHue. 

- BUpa:m:emieM ./,(.f'J= ftu :1:Jg;./. ll3 p11c. 4 BH,ItHO, 1.!TO IIOJiyt!eHHOe yrJIOBOe pacrrpe.neJieHlte 

J'+ -MesoHOB xopomo corJiacyerc11 c 11scirpoIIH!iM pacrrpe.neneHli!eM , y,(Jj = ~ sa 1tCKJIDt1eH1teM 

ltHTepBaJIOB yrJia p' o0 + 30° lt 330° - 360° ' r,ne, KaK IIOKa3h1BaeT p11c.5, cocpe,ItOTOt!eHU 

Bee 11 COMHltT,eJibHlie"cJiy1.!alt. IT03TOMY HeT HltKaKHX OCHOBaHltt! ·Ct!Htan, 1.!TO IIOJiyt!eHHOe yrJI_OBOe 

pacnpe,I(eJieHHe Y,, ( _/J / IIPOTltBOpet!ltT lt30TPOIIHOMY • IT pH H30TPOIIHOM lite yrJIOBOM pacrrpe,ne11eHltlt 

f(f/) · ,ItOJ!llCHO CiUTb H30TPOIIHO H rrpocTpaHCTBeHHOe yrJIOBOe pacrrpe.nenemrn ;J'- ./--Me30HOB • 

B npoTirnHoM cnyttae, Kor.na pacnpe.neJie1me YlJl ne 11sorponHo, .nomima HaelJIJO,nanc11 an11sorpo

mrn ;u-+ -Me30HOB OTHOCHTeJibHO IIJIOCKOCTH pollt,ll;emrn . .%"+-M830HOB, TaK KaK s;z-+_Me30HU Tor.na 

,ItOJll!CHU ltMeTb CIIHH H dh!Tb IIOJIS!pli30BaHhl no HanpaBJieHmo, nepII8H,Itl1KYJIHpHOMY K IIJIOCKOCTll pollC,neHnH, 
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eCJil'I COXpaHne:rcn qe:rHOCTL B CHJILHblX B3a1mo.n;eMCTBl'IRX. ITpn :raKoro po.n;a aHH30Tp0!1Hl'I npoc:rpaH-

CTBeHHoro yrnoBoro pacnpe.n;eneHHR p+ -MesoHoB yrnoBoe pacnpe.n;eneHHe ./,(f,J · .n;o'miHo 6un 

:raKl!Ce aHl'l30TponHO, q:ro HaXO,ll;l'ITCR B npOTl'IBOpe'lll'll'I C 3P:Cnepl'IMeH:raJILHmI pesyJILTaTOM. TaKlll,{ 

odpasm,1, He:r mrna1rnx ocHoBmmn ·cq11TaTL, q:ro npoc:rpaHc:rBeHHoe yrnoBoe pacnpe.n;eneIme .;u,+ Meso

HOB npo:rirnope'!ll'IT Hso:rponHoMy; IIso:rponHoe yr no Boe pacnpe.n;eneHife .l',..-MesoHOB duno nony'!leHo 

TaK~e B padoTaxlI4 ' r5/ Kor.11a Ha cmsrman pado:ra Haxo.n;HnacL .B c:ra.n;nu saaepmeHnn. 

. . er.-+ + + 
Yrnonoe pacnpe~eneHne nosn:rpoHon npn ✓~-;u. -e - pacna~e 

Ea pnc.6 rrpe,ncTaaneno yrnonoe pacnpe,nenemie r/(9Jrro3n:rpoHoB o:r 5~52 cJiy'!laeB 9:!yu"-ef
-pacrra.l(a, 3Kcrrepm!0HTaJILHUe TOtJKl1 Ha 3TOM pncyIrne yKa3aHll C OIDl'ldKaMl'I, odyCJIOBJieHHblMl1 c:ra-. 

. ,zt.JU.+-e+ THCTl'IROl1, ITpl'I noc~poeHl'll'I ::noro yr noaoro pacnpe,neJieHl'IR dIrnl'I l'ICKJIRJ'lleHu Te cnytian ;/l., ✓- -

-pacna,!la, ROr,!la npoeK{ll'IR Ha Bep;l'!KaJILliyro TIJIOCKOCTL yrna d Mex.n;y HanpaaneimeM Bl,IJleTa 
+ a-+ . V"f 0 JU- -11eso11a l'I nanpaBJieHl'leM ::Yv -1resona npn oc:raHOBKe coc:raBJIRJia yron o ~!5 • 3:ro CBJI3aHo c 

TeM, tJTO B HHTepBaJie yrJia r'oo - !50 3aKJIIO'lleHa OCHOBHaR 'llaCTL "COMHl'ITeJILHblX 11 CJiyqaeB, ,ll;JIR 

KOTOpb!X ,l\OTIOJIHl'ITeJILHO Ha pnc.7 npe.n;cTaBJieHO OT,ll;eJILHOe yrJIOBOe pacnpe.n;eJI0Hl'le JJ(r1 , 
no.n;TBep:it,llaRJmee c.n;eJiaHHoe 3aKJIRJ'lleHHe. HcHo, q:ro ace COMHl'IT8JILHble cnyqan ,ll;OJilltHbl dU:rL l'ICKJIRJ'll8Hbl 

n3 odmero c:ra:rl'lc:rntiecKoro Ma:repHaiia .n;na Toro, q:roou yc:rpamrTL l'ICKallte1rne yrJioaoro pacnpe.n;e-

ne11n1I {(fJJ , CBR3a1moe c :reu, q:ro nepexo.n; K npoc:rpaHc:raeHHOMY yrJioaouy pacnpe.n;eJiemrn 
+ + . er+ + + 

IT031'1TpOHOB OT fi -e 11 .JI, 7'- -e pacna,ItOB OTil'ICl,IBae:rc/I COBepmeHHO pa3Jil'l'llHb!Ml1 qiopMyJiamr •. B 

.n;en~:rBl'IT8JlbHOCTl'I llte, KaK OUJIO CKa3aHO y:m:e Bblme, B l'IHTepBaJie yrJiaf''0°-I50 O~Jll'I l'ICKJIRJ'll8Hbl 

Bee cny1:ia11, B TOM l!MCJie l'I :raKl'le, KO:ropue He Bbl3b!Ba!OT Ul1KaKOro COMHeUl'IR • 3:ro db!JIO c.n;eJiaHO 

,ll;JIR :roro t 'IIT001,[ OOJier'lll'ITL nepexo.n; K npoc:rpaHCTBeHHOMY yrJIOBOMY pacnpe,IteJieHl'IIO. 

ITpl'IBe.n;eHHaR Ha pl'lc .6 CTIJIOmHaR KPl'IBaR OllMCl:iIBaeTCR Bblpa:m:eHMeM (2) C K03qiqim~ueHTOM 

a =0,II6;!;. 0,035. BeJIUtJUHa noro K03(!Xpl'll'.~1181ITa dI:rna onpe.n;enena H3 COOTHOmeHHR 
Al 1 Al1 

a=.Jl.. IVH ""l'IB (4) 
5'i:" N; +N~ 

a Ko~opou N~ l'I N; ecTL coo:rBe:rc:raeHHO 'lll'ICJIO nosHTpoHoa, auxo.n;amux n nepe.n;HRJD l'I sa,ItHRJD 

IlOJIYTIJIOC_KOC:ri:t OTHO~HT0JlbHO HanpanJieHl'IR Bb!JleTa .J"+-M030!Ia B npoeitI.tHl'I Ha BepTHKaJILHYRJ TIJIOC~OCTb, 

vf3 p,icym~a 6 BH,l\HO, l!TO nonytieHHOy 3KC!18pl'IM8HTaJILHOe pacnpe.n;eJieHHe !103l'ITPOHOB xopomo Olll'I

Cb!Bae:rcsr BblpalltE3°HlrnM (2), npH a =0, II6;!;. 0, 035. 3:roT BblBO,lJ; !10,ll;TBepllt,ItaeTCR Tane KPl'ITep1teM ).
2 

HecuoTpsr H~ TaKoe xopomee cornacire,.odpamaeT Ha ceda BHHMaHHe xapanep pasdpoca sKcnep1tMeH

TaJILHblX TO'lleK OTHOCl'IT0JibHO CllJIOlliHOR Kpl'IBOM. BH,ItHo,-~TO.BC~ 3KCnepl'IMeH:raJILHble TO'llKl'I B HHTep-, . . 

Bane yr Jla 9 45° -I35° Jl0lltaT Cl'ICTeMaTH'lleCKl'I Bl:lrue CllJIOmHott Kpl'IBOtt, ~ l'IHTepnanax 0-45° H 

!35-!80° Cl'ICTeuaTl'l'!leCKH HHXe. 3:ro c:raHOBl'ITCR eme donee ·38.M0THO, ecJil'I npon3B8C?H CBepTHBaHHe 

!lpe.n;cTaBJieHH!:lX Ha pHc.6 yrJIOBblX pacTipe,IteJieHnM OTHOCl'l!8JILHO 90° TaK, KaK 3Tl'I yrJIOB!:le pacnpe

.n;eneHHR db!Jil'I B CBOlO oqepe.n;L CBepHy:ru OTHOCHT0JILHO yrna rso0• ITOJiy'lleHHble B pesyJILTaTe s:roro 

yrJIOBble pacI1pe,IteJ18HHR l'l30dpaxeH!:l Ha pnc.8. 0?B0%8HHblj:j Ha 3TOU PHCYHKe !10 OCH adc~HCC 

yroJI 9/:s HaXO,ll;H?CR B cne.n;y10mux COOTHOmeHl'IRX C yr JIOM f)' : 9~ =8' npH /J1 
£: 90° H 9~ =I80°- 9' 

npl'I /Jj,,900. 
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EcnH 6u pa36poc Toqex HOCHJI tJHCTO cnyqattuun xapaKTep, To axcrrepHMeHTaJILHoe yrnoBoe pacnpe,ne

neHne nocne cBepTb!BaHHSI 6uno 6u H30TpOilHUM. B ,nencTBHTeJILHOCTR xe tJRCJIO Il03HTPOHOB B HHTepBa~ 

ne yrnat?:~45°-90° rrpeBOCXO,ltHT tJHCJIO Il03HTpOHOB B HHTepBaJie o0~450 Ha BeJIHqHHY 179.:!;. 72. 

TaKoe pacnOJIOl!CeHHe 3KCnepHMeHTaJILHblX TOtJeK MOl!CeT 6UTL, HailpMep, Tor,na, KOr,na IlOTepH !/i:71"--,._e+ 
. I . 

-cnytJaeB pacna.na c yrnou IJ · B HHTepBane 45°-135° MeHLme, tJeM B HHTepBanax 0°-45° H 135°-1ao0 • 

YrnoBaSI 3aBHCHMOCTL, npe,ncTaBJieHHaSI Ha pHc.3, a.TaKl!te Bbll!HCJl8HHSI Ha ee OCHOBe, ITOKa3b1BaDT, 

tJTO ecm-r ,naxe B HaWeM cnyqae 3TOT 3cpq')eKT HMeeT MeCTO, TeM He MeHee BeJIHtJHHa ero He Il03BORSieT 

KOJIHtJeCTBeHHO 06'I>SICHHTL IlOJiytJeHHYD pa3HOCTL I79.:!;. 72. B03UOlltHO, tJTO Ha6JID,naeMaSI pa3HOCTL 

SIBJIS!eTCSI CTaTHCTHtJecxon ~JIYKTyaunen, BepoS!THOCTb KOTOpon COCTaBJIS!eT 1,5%. 

Han,neHHaSI acmrneTpHS! B Hamen pa6oTe OKa3aJiaCb 3HatJHTeJibHO MeHLme BeJIHtJHHl:l acHMMeTpHH 

,nnn "rrponaHa", nonytJeHHon B ,npyrHx pa6oTax14 ,IO,lI/. B qacTHOCTH, B pa6oTax/IO,II/, Bunon

nennux Ha CHHXPOUHKJIOTpOHe 06'I>e,nHHeHHOro HHCTHTyTa SI,nepHb!X HCCJie,noBaHHll IlPH aHaJIOrHtJHblX 

ycnomrnx c noMOIItLD nponaHOBblX nysupLKOBblX iauep, 6unH nonytJeHbl sHatJemm xoscpq'>HuHeHTa a O,I9.:!;. 

0,03 H 0,22.:!;. 0,03. Pacxol!t,ltemrn Mel!t,lty 3THMH ,naHHb!MH H BeJIUtJHHOn a IlOJiytJeHHOll B Hamen pa6oTe 

BpS!,n JIH MOlltIIO o6'I>SICHHTL He-TOtJHOCTLIO H3MepenHn. TI03TOMY HaMH 6b!JIO c,nenauo npe,nnoJIOllteHtrn, tJTO 

na pasmma MOl!!:eT 6b!TL o6ycJIOBJieHa pa3JIHtJI!Otl CTeneHLD OtJHCTKU HCTIOJILSyeuoro TeXHHtJecxoro 

nponaHa. l!JIH rrpoBepKH noro rrpe,nno;·oxeunsi 6unn npe,nnpHHnTu HsuepeHHSI acm.weTpHH B.Jll.+-e.,._ 
pacna,ne TIPH TIOM011{H :rneKTpOHHUX ueTO,!tOB perHCTpau1rn tJaCTHU • 

liccne!onaHHe acHMMBTEHH nosHTEOHOB npH µ+-e+-pacna8e B nponaue 

pa3JIHtJHOA CT8TI8HH OtJHCTKH C TIOMOmLD CtJHHTHJIJIRHHOIIHblX CtJ8TtJHKOB. 

llccne,nonanHe acHw.1eTpHH no3HTPOHOB npH p~-e+-pacna.ne npoHsno,nHJIOCb MeTo,noM CUHHTHJIJISI

UHOHHUX CtJeTtJHKOB C TIOMOIItbD annapaTypu, OTIHCaHHOA B pa6oTe/I6/. licnOJib30BaJICSI nyt10K_JU~ueso

HOB .c aneprHen ~ 95 MsB, HHTBHCHBHOCTb KOTOporo cocTaBJISIJia IS cu-2ceK-I, a CT8TI8Hb TIOJIRpH3aUHH 

clb!Jia 0,8I !. o,rr/16/ MHmeHL, D KOTOpOlt OCTanaBJIHBaJIHCb. ;u-+ -M830HU, npe,ncTaDJIS!Jla co6olt 

cocy.n C .ltBYMS! TOHKHMH TIJIOCKo-napaJIJieJILHI!MH CTSHKaMH, sanOJIHRBlllHltCS! "nponaHOM" IJa3JIHtJHOA cTe

neHH OtJHCTKH. 3TOT cocy.n HMSJI pasuepu 4,5 x 16 CM x I6 CM H pacnonaraJICSI OTHOCHT8JlbHO nytJKa 

I'+ -Me30HOB TaK ~e, KaK H rpacpHTOBaR MHlll8Hb B pa6oTe/I6/ 

OclIItHA BH)t MHlll8HH H30clpaxeH Ha pHCYHKe 9. 
+ + ) Eb!Jia onpe,IteJieHa aCHMMSTPHSI IT03HTPOHOB npH _;u- -e -pacna.ne a B "nponaHe" 1 Ot1Hlll8HHOM OT 

nerKHX cppaKUHR, TaK, KaK eCJIH du 3TOT "nponaH" npe,nHaSHatJaJIC.8 )tJISI sanomiemrn ny31,1pi.KOBOR 

KaMep1,1; cl) B "nponaHe" 1 He TIO,ItBepranmeMCSI m1KaKOlt OtJHCTKe H n) B nerKNIX cppaKUHS!X, Dbl)t8JISI

IO!llHXC.8 npH OtJHCTKe T8XHHtJ8CKOro nponaHa. 

lisMepeHHe acHMMeTpHH npOH3BO)tHJIOCb, KOr,na Ha nyTH Il03HTpOHOB IlOJIHaSI TOJllllHHa q>HJibTpa, 

BKJI10t1aS1 MaTepHaJI cUHHTHJIJIS!UHOHHblX ct1eTt1HKOB H nononHHY TOJIIItHHbl MHmeuH, 6una SKBHBaJieHTHa 

D,8 rp/cM2 ITOJIH3THJieHa. KpoMe Toro, )tJISI H80tJHIIl8HHOro nponaHa H3M8pS!Jiacb aCHMMeTpHH npH 

•tllOBI 
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TeMnepaType cyxoro JU,,Ita (-78,5°c) l1 np11 TeMnep~Type :U!,ll;KOro asoTa C-,I95,8°c), bl-WO Ha~,IteHO, 

. qTo aCHMMeTpHR B npe,Itenax om1160K, H3MepeHHR He 3aBHCHT OT TeMnepaTyp1,1, IlonyqeHHl,le 3HaqeHHR 

- B~JIHqHH aCHMMeTpHH 6UJIH nepecqHTaHl,I )tJIR HHTerpaJibHOro cneKTOpa IT03HTpOHOB Ha OCHOBaHHH H3Mepe

mrn1I6/ 3aBHCHMOCTH acHMMeTpHH OT ;rneprmi IT03HTpOHOB H npHBe,JteHU B Ta6mute I. YKa3aHH8:R B 

3TOR Ta6JIHite B8JIHqHHa K03cp<pHI.(HeHTa aCHMM8TpMH a 1 
_,D;JlR H80ttHuteHHOro nponaua RBJIReTCR cpe,ll;HHM 

3HaqeHHeM BeJIH'qHH acHMM8TpHH, noJiyqeHH&X npH Teunepa-rype - 78,5° H -I95,a0c. 
·-

li3 Ta6nHtiu I BH,ItHO' tlTO aCHMl!8TpHR onpe,D;eJieHHO 3a~HCHT OT CTenetm Q'qHCTKH "nponaHa". 3TOT 
. . . ' 

pesyJibTaT IlOJIHOCTbD IlO,ll;TBepl!C,JtaeT Hawe npe,ItnOJIOl!CeHHe O TOM, 'qTO paCXOX,ll;8HHe M8l!C.JtY BeJIHqHHaMH 

a , noJiyqeHHl,IMH B ,ItaHHOR pa6oTe H B padoTax/4,IO,II/, o6yCJIOBJl8HO CTeneHb~ Q'qHCTKH nponaHa, 

HsuepeHHR noxaaaJIH, tlTO MaJiaR B8JlHtlHHa aCHMMeTpHn B OttHuteHHOM "nponaHe" He CBR3aHa npoCTO C 

TeM, qTo nerKaR cppaKI.(Hff xapaKTep1-1syeTCR oco6eHHO 60JILWOR ·cTeneHbD aCHMMeTpHH, 'a o6yCJIOBJieHa 

6onee CJIOlltHl,IMH !pH3HltO-XHMHtl8CKHMH.npKttHHaMH, 

li3BeCTH0 1 'qTO 

npH IlOUOJJtH M8T.O,ll;OB 

06cyx~eHH8 pesyJILTaTOB 

·: .,. .,. .,. .,. + 
Ha coBuecTHoro aHan1-1sa ,naHH&X n_o !E:JI" -e 1-1 .JI, -e -pacna,D;au, nonyqe1rnux 

snexTp9HH1tH H cpo_TOSMYJILCHR, 61rna 1talt.1teHa/I?/ nemmma )..(1-wf}. Ilo.1to61mn 

aHa.JIH~, B npmntime, MOltHO npoBeCTH _TaKllte B cnyqae ocTaHOBOK gz+ J.rnsouon n nponaHonoll ny31ipb-
. + --

ltOBOII xa.uepe, ecJIH HlleTb ,1ta1m1,1e 06 OTHOCHTeJILHOI CTeneHH ,ItenonnpH3al(HH JU -M830HOD B nponaHe 

H rpacpHTe, IlpH 3TOM CJie,ItyeT o6paTHTb oco6oe BHHManue Ha COCTaB nponana, Talt KaK pesyJILT8.T1,1 

He.cTOIUl(eH pa60TLI noxastrnaDT I tlTO i[MeeT 'M8CTO CHJILHan 3aBHCifMOC~b aClJMUeTpHH OT cTeneHH O\IHCTKH 

TeXHH\lecxoro nponaHa, B HameM cny1.1ae HMeD;rcn Bee ocnonaHHJ! .ItJIR npone.1tenun _ TaKoro aHaimaa, 
) 

TaK KaK B OTiliTax, , BldrIOJIHeHHllX npH rIOLIOlllH 3JlOKTpO}iHKH, HCrIOJib30BaJICR "nponaH" Toro l!Ce COCTana, 

1.1To u n nponaHonon nys1,1p&KonoH 1taJ.1epe. 
a-+ + ·-1- + ./- . . 

CoBMeCTHWII a.HaJIH3 ,1ta111rux no ;;/'- -.JH, -e 11 JI' -e pacna.ztau, nony1.1em11,1x n Hamell pa6oTe c 

TIOliOll.lbll nponaHonon nyallpbKODOit xauepH H 3Jl8KTpom_nm npHBO)tHT 1t BeJIH\IHHe J..{1-Wc} ==0, 78.:. o, 26. 

He,nocTaTO'qHaJ! TO\IHOCTI, noJiy\leHHOII B8JIHtlHHbl .A.(1-Wc)' neci.lOTPR na 60JII,ll/Olt craTHCTH'q8CKHlt MaTe

pHaJI, 061,ncaneTCII Manon CTeneHLD aCHMMeTpllH B "nponaHe", KOTOplill aanOJ!HRJiaCb nyalipbKOBan xa- _ 

uepa, 

B H B O J!- H 

+ er"' .,. I. Halt,Jt8HO I ttTO yrnonoe pa.cnpe.itenenHe jU- -M830HOD npll ':It."")' -pacna,Ite H30TpOilHO OTHOCHT8Jlb-

HO HanpaBJieHHn nyqxa. g;:-+_M830HOB,·OCTaHaBnHBaDutHXC11 B nponaHOBO~ nysupbKOBOlt xauepe. 

2. Hs nonytteanoro -yrnoBoro pacnpe.1teneuHR nos11Tpoaon oT11ocnTen1,Ho HanpaBJiemta BliJieTa 

-1- er+ + e.,. - · , """ a .f" -ue30HOB npli ;fl, --:fW- - pacna,Jte B nponaHOBO~ KaMepe Hall,Jt8HO 3HatteHHe K03-HUH8Hta . )tJIR 

HHTerpaJibHOrO cnexTpa TI03H!'POHOB. 3aaqemrn 3Toro K03cp!pHI.(H8HTa oxaaaJIOCl> paBHblM" o, II6 ! o, 0'.35' 

\ITO 3HaqHTeTibHO M8Hbme nenHttllH a , nonyqeHHllX ,ItpyrHMH 6.BTOpaMH / 4,ro,II/. lJIR BHJ!CH8HH11 

3TOro paCXOl!C,IteHHR 6HJIH nocTannenu OilUTll C IlOMOlltbD 3nexTpOHHKM, 

J, k13 OilHTOB I BHrIOJIH8HHHX C IlOMOlltl>D Cl(HHTHJIJIJ!l(HOHHllX Ctt8T\IHKOB 1 11alt,Jt8HO, 'ITO nem1qnua 

6.CHMMeTpl!H cymecTBOHHO 3aBHCHT OT CTeneHH O\IHC!'KH T8XHHttecxoro nponana •. 
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4. U3 II3Mepemtlf 0TH0llleHUS! acmruerpl·UI B nponaHe II rpaq:mTe llpl-1 II0M0IIU! CitHHTHJIJIS!ItH0HHhlX 

Cl{0T4HK0B H BeJIHtJHHlil acm.rneTpHH B nponaH0B0t1 TIY3llp!>K0B0l1 Ka.Mepe 61rna II0JiytteHa BeJIHtIHHa 

J..{1-'-4.f;), 0Ka3aBOOS!Cff paBH0I! 0,78 .;t 0,26. 

.ABT0phl ,ctrnTaIOT CB0IUA IIPIUITHW ,noJir0M Bhlpa3HT!> 6naro.napH0CT!> E.M.II0HTeK0PB0 3a pyK0B0,n

CTB0 pa6oron, M .Ji. ]lamrn1y, A.A. TS!llKHIIY, H .A• qepmtK0BY 3a II0M0JllI, H rteHnhle COBeT~ IIpH npriBe.ne

mrn :iitcrrep1rneHTaJII,H0ll trac_TH pa60Thl, P.M.Phlll,ll;HHY H C .M.E1rneHLK0MY ::m o6CYl!C.il8!1He. p~3yJiuafoB 
• > ~ • \, ... - ' ~ • 

pa60TU; E.C.HeraH0BY, B.A.l!tyK0DY, E.1{.EaJiant0BY 3a 0Ka3aHH0e co.nellCTBHe np1pBhl~0.Jl8 ny.tJKa 

q;,·t -ue30H0B, B.TpmpoH0BY II r.Myp1rny 3a ytracTHe B o6pa60TKe 3KCllepHMeHTaJI~Horo, !i~jepHaJia. · 
. • 'j 
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PHc. I. CxeMa onuTa 

I. EaKyyi1HaSI 1taMepa CHHxponHKJIOTpOHa. 
2. TiyqoK BJ:i!Be,neHHbIX npoTOHOB. 

7. OTKJIOHSIJOIItRtl 3JI8KTpouarmtT. 
8. qyryHHI:le IlJIHTli B OKHe tteTupexMe? 

6eT0HH0it 3a1JlHTbl. 
3. CBHHnoBaH 3amHTa. 
4. Kaa,npynoJioHUe ~OKYCHpy10mHe JIHH3ll. 
5. TIOJIH3TH1IeHOBafl MHID8Hb. 
6. TiyqoK JT -Me30HOB. 

l 
i 
-.::'.'L--- ----

9. CTaJI:bHOtf KOJIJIHMaTop. 
IO. AJIJOMHHHeBHtt ~HJILTp. 
II. ITponaHOBaH nysupLKOBaH Ka.Mapa. 
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Tn:mttIHaa ~Torpacpmr Jr+_ f-'+-e+ -cJiyttaeB pacna,n:a B nporraHoBott 
rrysupbKOBott Ka.Mepe. 
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PHc. 3. 

-Yr JIOBOe pacnpe,neJieHHe I103HTpOHOB ,I(JISI 346 JT + - µ+ - Q, + 1 µ + - Q,.... u 
"COMHHTeJII:,HblX" cny,meB pacna,na, natt,neHHblX ,I(OilOJIHHT8JI1,H0 npH BT0POM 
npoCMOTpe. / 
IIo OCH a6cn11cc OTJIOJICeH yron iJ , SIBJISIJOII{Idtc11 npoeKnHett Ha B8pTHKaJII:,HYJO 
IlJIOCK0CTI, npocTpa.HCTB8HHOro yrna. iJ M8JIC,ItY Hanpa.BJieHHeM BU1IeTa ~ue-
30Ha H nanpaBJieHHeM BblJieTa I103HTP0Hai go OCH op,ItHHaT - qffcJIO/V I103H
TP0HOB B HHTepBaJie yrna J 'paBH0M.JO. 
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YrJioBoe pacnpe.I(eJieHHe µ+ -MesoHoB .I(JISI 4I07 cnyqaeB JT+- , ... t- e+ -pacna,I(a, 
(BK1ll0tt8Hbt Bee "cOMHHTeJI:&Hbte" CJIYtt~rn). IIo OCH a6cttHCC OTJIOJEeH yroJI p , SIBJISI
romnncs npoeKttHett Ha BepTHKaJI:&Hyto nJIOCKOCT» npocTpaHCTB8HHOro yrJia ~. Mex.ny 
HanpaBJieHH8M nyqKa JT+-Me30HOB H HanpaBJI8HH8M B!lJieTa_ µ+ -Me30HS· IIo OCH op,I(H
HaT OTJIOX8HO qHCJIO N µ+-uesOHOB B HHJepBaJie_ yrna ft' paBHOM !5 • CnnomHaSI 
npSIMa.SI OIIHC!lBaeTCH ijl'ipaxeH5eM Y( P'f=N,.,, r.ne N~ -cpe.nHee tntC)IO f-,t" .. -M830HOB B : 
HHTepBaJie yrna p' 30 + 330, a nyHKTHpHue - B!lpaxeuHeM 
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PHc. -5. 

. YrJIOBOe pacnpe.n;enemie I-' T:-M830HOB .n;mr "COMHHT8JIJ:,HfiX" · CJiyqaeB 
pacna.n;a. :rro ocH a6cnHcc oTnoxeH yron· fa' , HBJist1>ut1d!ca npoeKnHelt 
Ha BepTHKaJIJ:,HyD nJIOCKOCTE> npocTpaHCTBeHHoro yrna ~ Mex.n;y Ha
ripaBJieHHeM nyqKa JT-tMe30HOB 11'. HanpaBJI8HH8M. BiitJieTa ,-,.+ -Me30HOB • 

1 
no OCH 08.D:HHaT OTJIOJIC8HO 't[HCJIO 'rJ p+-Me30HOB B H~TepBaJie yrna'' 
paBHOM 5 • . 
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PHc. 6. 
Yr110Boe pacnpe,n;e11eHHe noaHrpoH0B ,n;11s 5252 c11yqaeB .tr!. ,-l~ a,T pacna,n;a. 
!To OCH acScnHcc OTJIOX8H yro11 i:J": , HBJIHl>DtHffCSI npoeKnHelt Ha B8PTH
Ka1ILHYD IIJIOCKOCTL npocTpaHCTB8HHoro yrna J Me,r,ny uanpaB1I8HH8M 
BNJieTa µ+ Meaoua H aanpaBJieHHeM BNJieTa noauxpona. !To ocH oB,n;HHaT 
0T1I0X8H0 'tlHCJI0 JJ II03HTP0H0B B HHTepBaJie yrna J-', paBH0M I5 • · 
3xcnepHM8HTaJILHH8 T0qKH Yita3aHN C omH6Kalffl, 06yc1I0BJI8HHl:DIH CTa
THCTHKOII. Cn11omuasr KPHBaH OIIHCNBaercsr BHpa:it8HH8M 

f.(l1J= e~ [1-o(~)"eo~J' 
/' 

npH a = 0,II6 ±, 0,035. 

l 
I 

I 
. l 



t 

J 

- !8 -

t{ 

200 

150 

fOO 

50 

a· ,s· 30• t,5• r I 
Plfc. 7. 

T . 
YrJIOBOe ~cnpe.n;enemte f-,L -Me3OHOB ,)(JISI "COMHHTeJIJ,HLIX" CJiyqaeB 
pacna.n;a. !Io ocH ac5cn1-rcc OTJioxeH yroJI r' , HBJIHDntidtcsr npoeitnmen 
Ba BepTHKaJIJ,Hyn nJIOCKOCTL npocTpaHCTBeHHoro yrJia r Melt,IJ;y Ha
npa.BJieHHeM · BHJieTa ,_..+ uesona H HanpaBJiemteM Jr+-uesoHa npH ocTa
HOBKe • !Io OCH op.n;HijaT "OT JIO:ateHo lJHCJIO Np.+ ~M830HOB B HHTepBane 
yrJia r' , paBHOM 5 • 
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PHc. 8. 

Yr JIOBOe pacrrpe.n;eJieHHe II03HTPOIJOB )tJIH 5252. CJiytraeB_JT!,f-',+_ Q,+ pacna.n;a • 
• no OCH a(jcqucc OTJIOXeH · yroJI "'GS_.,' Ha~o.n;s.r11ttdtcs 'B CJie.n;yl>!IJliX COOTHomeHfJRX 

c y:rJIOM · ~/ OTJIOJCeHHhlM no r-oi~~ie OCH Ha pHc. 6: ,J~a = J- npH · "' ~ 90 
H J°c'e = I80e - iJ' IIPH ~'> 90°~_-:: ·rra OCH Op,ltMHaT OTJIQXeHO tlHCJIO N TI03HTpOHOB 
B mrrepBaJie yr Jia ~ ~e , paBHOJJ IS • 3xcnepHM:eHTaJIJ>HLie To trim yxasam,1 c. omH6-

.· Ita~H, o6ycJIOBJI8HHWH CTaTHCTHKO~. Cnnomnaa npauas COOTB8TCTByeT H30Tpon-
HOMY pacnpe.n;eneHHD. . 
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IIporraHOBaSI MlfllfeHJ, 
CH - J1tlf,rr,K11tt nponaH 

Pnc. 9. 

I~ 8co cy,rr, ,IT,JISI X n a,o: oareHTa 

2. Tpy6Ka ,IT,JIH HanoJIH8HHe Ml1W8HH 
nponaHoM. 

3. Tpy6Ka ,rr,,ur coo6memrn: c aTMocq,epoit. 
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4. Me,rr,Hasr q,on1,ra, TOJintHHott 0,05 MM. · I 
5. IIpo6Ka B OTBepcTHlf ,IT,JISI cmrna D)tKOro; · 

rrpo naHa. I • 
6. xrra~ oareHT CM8CI,' cyxoro Jll>,IT,a co cn11n 

TOM lfJIH :!H,IT,K:tdl a3OT • . .•• ! 
7. Koxyx H3 neHOIIOJIHCTHpoJia. ! 
8. Rpl:lmKa H3 II8HOrIOJIHCTHPOJia. r 
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