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BbiiiOnHeBa B .na6opaTopHH Bb!COKHX 9HeprHII: 06'be-

HCCneaoBaHHII:, 

PYKOBOJ:l~Tenb: 

cjlH3HKO-MaTeMaTH'IeCKHX Hayx 3.J1,llb!I'aHoB, 

onnoaeHT&I: 

aayx M • .H.noaropeuxaA, 

cjlaaaxo-MaTeMataqecxax aayx. A.cl>.nacapeB.· 

/> 
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Hay'IHO-Hccnel!C)BaTenbCKOe yqpelKJ:leHHe: 11HCTHTYT ' 

saepraA (r.C~pnyxo~) •. · 
.) 

• 1968 r .• 

•' 1968 r. Ha · aace-· 

COBeTa na6opaTopHH BbiCO~HX SHeprHA O.Hfi.H. 

HJ:lepH&IX Hccneao-

Bb!COKHX SHeprHA, 

A MOlKHO oaaaxoMHTbCH B 6a6naoTeKe O.Hfi.H~ 

.cexpeTapb CoseTa 
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B nuccepTaUHH naeTc;R onucaHne BbmonHeHHoro B 1965-66rr. 

aKcnepnMeHTa no uaMepeHHIO rr p -pacce!IHH!I Haaan · a HHTepaane 

nMnynbCOB 4 ... 7 raa/c/1,2/, a TaKJKe nanararoTcR peaynbTaTbi MeTo-' 

llH'IeCKHY. HCCnellOBSH!fli npOBOUO'IHblX HCKpOBbiX KaMep C 6ecljlnnbMO

BbiilH MeTOilSMH C'beMa HH$OpMSUHHH aHSUH31fpyeTCSI onbiT IIX SKCnny

aTaUHH/3-5/. 3KcnepnMeHT 6bin npoBeneH Ha CHHxpoljla30TpoHe na-
6opaTopHH BbiCOKHX _aHepr~H 06'bellHHeHHOrO HHCTHTyTa ·slllepHblX 

uccnenoaaHHi!:. 
K. aaqany aKcnepHMeHTa B ~a6opaTopnH BbiCOKHX aHepx::nu c 

noMombro .aneKTpoHHOi!: MeTOilHKH 6bmH nony'leHhi npenaapuTenbHbie 

peaynbTSTbi o ,+ p -pacceSIHim na yron 180° B HHTepaane n~- . 

nynbCOB 3-5 raa/c, noannee ony6nHKOB8~Hbie B pa6oTe/71. B aTOM 

aKcnepHMeHTe 6bin0. ycTaHOBneHO cymeCTBOBSH:He yaKOrO nHKS B 

,+ p-pacceRHHH Haaan. <;:xollHbiii peaynbTaT 6bln ·nony'leH H B pa-

6oTe/8/. npellCTSBn!IUOCb. H~TepeCHbiM B CB!13H C STHM npoBeCTH 

:ananorH'IHbie naMepeHHR c ,- -i..teaoHaMH. 

llnccepTaUHII COCTOHT H3_ BBelleHHS!; qeTbipeX rnaB H 38KUIO'Ie-

!'_ 
HH!Io 

B rnaae I naeTcR o6aop aKcnepnMeHTSllbHbiX H ~eope'rH-

qecKHX p~6oT no rr p ~pacceRHHIO na 6onbiiiHe yrnbi, BblnonHeHHbiX 

. K aaqany aKcnepnMeHTa. 

'. 

Eme. no nosiBneHHII nepBblX aKcnep:aMeHTanbHblX pe3yllbTSTOB 

p.S3UH'IHbie TeopeTH'IeCKHe MOil';UH npellCK83biBSUH_ cymeCTBOBSHHe 

_ __::_i :.:::::.:.::::::::=:.oco6~HHO__£Tei!: B ceqeHHH -::.__" p -pacceRHI!R aa yrnbl, 6nn3Kne r < 180° • OoaTOMy nopsHe ~-e-n-_ epH ___ M_e_H_Ta·n--b--Hble_p_a._60Thl/6-8/;::~6~~=:.:_::~:__ _ _::_-_--_--_------.----
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PY*HBWHe TaKyro OC05eHHOCTb, CTHMYl!HpoBana:ycHnHH TeopeTHKPB 

H. aKcrrepHMEJHTaTopoa K aay•ieaaro rrpo5neMbi, 

HaH6onee IIOl!Hbie npencKaaaHHH nnH pacceHHHH aaaan, 

Kacaromnecg. YI'liOBb!X ~ aaepreTn~eCKHX 38BHCHMOCTefi, a TaK*e 
. + - . . . 

OTIIOWeHHH Ce'!eHHfi 11 - H · 11 -M930HOB1 naaana TeopHH Y.OMIIl!eKC- · 

Hb!X yrn~Bb!X MOME!liTOB/9/,_ Jl paapa50T8HH8HIIpHMeHHTenbHO K pac

CeHHHID HB3~.Q B OCIIOBHOM fpH50BbiM II floMepBH'IYKOM/10,11/, Oc

HOBHbJe Cl!e.QC'l'BHSI 3TOH TeopHH !ll!SI pacceSIJIHSI aaaan, BbiTe

xaromne na yKaaaJIHbiX BhiWe pa5~T, MO*HO c¢opMynnpoBaTb cneny

romuM o5paaoM: 

1,··flpencKa3biBBeTCH aJiepreTH'!eCKBSI 38BHCHMOCTb Ce'!eHHH: 

· du 

dO 
-s 

2a ( u) (I) 
• fJ ( u) • 

• 

a ( u) MO*eT 6b!Tb Hafineaa H3 ~KCrrepHMeHTOB IIpH . p83Hb1X aaep

I'HSIX, Ho c· ~PuKcupoaaaaoil: rrepenaqefi HMrrynhcJl ( ul . 

2. KaK n B cnyqae pacceSIHHSI anepen, ecnn rrponecc o~pe.ne
nHeTcH onaoil: IPepMnoaaofi·oco6eaaocThro, non*ao· aa5nronaTbCSI . 

· cy*eane wnpHHbi yrrpyroro rrnKa aaaan rrpH yaenn'!eHHH aaeprHn. 

3To cnenyeT · na Bbipa*eHHH nmr · c;eqeang_ Jiaaan, KoTopoe MO*Ho 

aanncaTb a anne: 

2[aCu)-l]fns du-, 

d u 
F ( u) e · ( 2) 

3, B 38Bl!CHMOCTH OT TOI'0 1 KBKOil:.IPepMHOHHOil: TpaeKTOpHefi 

orrpenemreTcSI rr+p --pacce~mae aaaan, Mo*ao o*una'l'b cnenyromux 

C00TIIOW91IHii Me*Ay C9'!91IHHMH .Ql!SI 17-p *II IT+ P -pacceHHIIH 

.· 

----·----B··BCHMIITOTHKeo·---:-· --- -~-- -~- -~~ --- --~-~-
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B Cl!Y'Iae, KOI')lB I'l!BBHbiii BKl!Bll )189T peaoHBHCHBH 8-Tpa-

9KTOpiiH0 

du· 

dO 

180 ° . d a 180° + · 
(~r-p)/-- (If pl-9:1. 

dO 

AaanorJPiHo Al!SI . HyKnoaaoil: N- TpaeKTOpiiii nony'IIIM:· 

180° 180 ° 
~- (11,~pl/~ (~r+p) .. 0:2. 

dO dO 

.(3) 

(4) 

B rnaae II «flopMynMpyeTCH IIOCTBHOBKB «fln3H'I9CKOil: 38)18'III 

II )189TCH o6oCHOBBHIIe rrpe)l~araeMoil: MeTO.QHKII, 

ITpeAaapiiTenhHbie peaynz,niThi no IIayqeJIIIro · 11_+ p -pacceHHIIH 

aaaa11, nony'!eHHbie a aarneii na6opaTopnH, B!>la~ana HHTepec K aaano-

I'II'IHOMY II3Y'I9HIIID 11 p. -pacceHHHH II HBHl!~Cb OllHOii H3 II]JH'IIIH 

nocTaHOBKH aarnero aKcrrepiiMeHTa. 

Ha cpaaaeHIIH oTaorneaaii ce'!eHIIii "+ P- n "-P -pacceHHIIil: 
. 0 ', ' ' \ 

·aa -·180 npii 6n1IaKIIX aaeprnHx rrpennonaranocb aa ocaoaaHHII Bbi-

_pa*eHIIii. ( .3) II. (4) Bb!RCHIITb BOII]JOC 0 TOM, KBKBH cjJepMHOJIHBH 

oco6eHHOCTb S!Bl!H9TCSI onpeAel!H~Illeli B If+ p -pacceHHIIII.- HYK

·lJOHHBH N II~II peaoaaacaaH 8 • 

l! 

Ha aaepreTH'IeCKIIX aaBIICIIMOCTeii ceqeanlj: aaaa11 AnH "+p • 
t• 

If- p -pacceSIHHil:. MOJKHO 6biUO. C)l9l!8Tb Ka'!eCTB9HH09 38Kl!ID'!e-

HHe 0 TOM, HBCKOl!bKO Mbl .Q8l!9Ki! OT BCHMIITOTH'I9CKOH 06l!BCTH, 

B eagan c TpynaocTbro o6pa6oTKH 6onz,woro KOl!H'!eCTBa 

· ~PnnbMOBOro MaTepnana a na6opaTopHH n naTepeca .K aoaoMy, ae)laBHO 

B03HHKW9MY. MeTO.QH'!eCKOMY aanpaaneHIIro/12/ IIPII nonrOTOBKe' 

aKcnepuMeHTBllhHOH ycTaaoaKH 6bmo perneao IICrrony,aoaaTi. ucKpo-

-------- Bbie-H:aM'ej:u;x:c~6ec~PIInbMOBbiM::c'beMoM.:na~p_Marriiii. OrrbiTa ·· coaAaH- ···-·· ---- -.- - . -. - - . . ---~-----------.........,----~--------~--~~---

HHH. IIOJl06HbiX yCTBHOBOK ae· 6bllJO HII B aameil: na6opBTOpHII1 HII 
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.s .Qpyrnx na6opaTopnstx CoseTcKoro Col03a, n nepe.Q, aaMn scTana 

3a.Qaqa sw6opa aan6onee nepcneKTHBHoro H3 6ec~nnhMoawx MeTo.QoB 
. . 

n npnoopeTeHHst npaKTnqecKoro onwTa npn H3I"OToaneann n aKcnny~ 
aTaUHH ycTaHOBKH .· c .ncnonb30BaHHeM oecqJHnbMOBbiX HCKpOBbiX KaMep. 

8 rDaBe Ill .QaeTCSI onncaane aKcnepnMeHTanbHOli YCTBHOBKH, 

cxeMa ~oTopoA npnse.QeHa aa pnc. 1. YcTaHOBKa paooTana cne.Qyro

mnM o6pa3oM. 

fT- -Me30Hbi0 na,QaromHe Ha BO.QOpO.QHyro MHWeHb H 
2 

(.QnnaoA ·50 ·eM), perncTpnpoBlinncb MOHHTOpHoA. cxeMoll, B 

KOTOpyro Ha COBna,QeHHSI BKnroqanHCb CUH.HTHnnstUHOHHble . cq~T

qHim S 1 , S ·2 , S 4 • npoTOHbl OT,Qaqn H3 peaiCUHH rr-p .. p ,-, ,. 

BbmeTeswne snepe.Q, perncTpnposanncb cuHHTnnnstunoHHbiMH 

cq~TqnKaMH. S 7 , S 5 S6 H npoBonoqHbiMH HCKpOJrb!MH Ka-

KaMepaMn HK-3, HK-4, HK-5, HK-6 c ·TaK Ha3biBaeMbiM aaanoro-
fl 

Bb!M C1>eMOM HH~OpMaUHH. 8TH KaMepb! BMeCTe C Mai"HHTOM THnll 

Cn-40-E 1 COCTaBnnnn Mai"HHTHbll! cneKTpOMeTp .linn onpe.QeneHHn ) 

nMnynhC2_. nporoaa_. Cq~TqnK S 3 n MarHHTocTpHKUHOHHbie KaMe-

phi HK.:..1, .HK.;.2 p~rncTpnpoaann -~- -Me3o'Hbi, paccenawnecst aa-
, . - . 

3a.Q; KaMepbi n cq~TqnK· HMenn OTBepcTnn .Qnn ny'qKa nepanqHbiX 

,- -Me30.HOB. noporOBbll! qepeHKOBCKHI!: cq~TqHK nJ H cq~TqHKH 

aHTHCOBna.QeHnl!: A 1 , A 2 , A .3 cny~nn .lin~ yMeHbWeHHSI ypOBHSI 

aeynpyroro ~oRa n ~Ha cnyqaliHbiX coana.QeHnl!. Cnraan .Qnst 3a- · 

nycKa HCKpOBbiX KaMep BbipaoaTbiBancst CXeMoli, B KOTopyro Ha COB'

na.QeHHSI BKnroqanHCb CHI"Hanbl C MOHHTOpHOli CXeMbl · OT cqeTqH-

KOB S 7, S 5, 56, S 3 H Ha aHTHCOBna.QeHHSI - CHI"Hanbl OT 

cq~TqHKOB Al,A2,A3,"Il1. 

MarHHTHbili KaHan:, ncnonb3osaswnl!cst B ycTaHOBKe, no3Bonstn 

C~OpMHpOBaTb nyqoK ,- -Me30HOB CO cneJiyromHMH xapaKTepHCTH

KaMH:· 

I) pa3Mep H3o6pameanst (n~naast wnpnaa Ha nonyawcoTe) B 

MecTe ycTaHoBKH Bo.Qopo.liHoli Mliwean no aep~nKann - 40 MM, no 

I 

,. 

,.-

.j 

I 
I 

3) yrnoaast pacxo.QnMocTb nyqKa ~0,35° • 
npn aTOM HHTeHCHBHOCTb B KaHane Obina pasHa 1•104 IT::Me3o~oB 

Ha 1·J010 

2·103 , 

npOTOHOB B yCKOpHTene npn HMnynbCe 4,1 faa/c H 

-Me30HOB Ha 1•1Q10 npoTOHOB - npn 7,1 fas/c.C6poc 

npOTOHOB Ha MHWeHb npOHCXO.QHn B pemnMe Mai"HHTHOI"O 'CTOna' • 

BpeMst c6poca obmo paBHbiM • 300 MCeK. 

llni nonyqeanst 6onbworo Tenecaoro yrna, aeooxo.liHMoro 

npn H3MepeHHH ManbiX ceqeHHl!, B ·ycTaHoBKe npnMeHstnHCb cunaTnn

miUHOHHbie cqeT'IHKH co cuHHTHnnnTopaMII 6onbworo pa3Mepa 

. ( .QO 0, 75 X 0
0 
75 M2)

1 
npn aTOM IIX 3!j>QleKTH~HOCTb0 II3MepnBWancst B aK

cnepnMeHTe, OKa3anacb paBHOH .. 99%. nopo'roBhlli qepeHKOBCKIIli ~'l1'!T-- . 
qiiK no3BOnstn no.QaannTh rr.-Me3flHW c IIMnynbcoM>2faa/c c seponT-

HOCTbiD • 0,99 H cnymiin TaKme .linn 'onpe.QeneHIIst HMnynhca 

ny'!Ka. 

npii OTHOCIITenbHO BbiCOKOli 3arpy3Ke CUIIHTIInnnUIIOHHbiX 

C'l1'!T'IIIKOB ny'IKOM II ~OHOM npnMeHSIBWIIeCSI B aKcnepiiMeH-

Te .Qnn II30IIpaTenhHOI"' 3anycKa .IICKpOBbiX KaMep· aneKTpOHHbie 
. . . 

cxeMbi o5ecneqnsarm Manoe ( ... 1%) -.incno npoC'l~TOB .II cny-
• 

qaliHbiX cosna.QeHnii. 

Hcnonh30BaHIIe B aKcnepnMeHTe .QBYX MeTo.Qoa 5ec~~nbMOBo

ro C1>e~a IIHijJOpMaUiiH C npoBOnO'IHbiX IICKpOBbiX KaMep 001>SICHn

nOCb menaaiie~ onpoooaaTh .QBa xaaaBwnxcn aaM aaiioonee nep

cneKTHBHbiMH. cnocooa BblBO.QB .Q~HHbiX - 'c TIOMOinbiD ~C::PPIITO-

Bb!X Koneu II Mai"HIITOCTp!IKUHOHHOH niiHHII. nepBbie peaynhTBTbi, 

nonyqeHHbie npii paapaooTKe yKaaaHHbiX cnocoooB, oiiyoniiKoBaHbi 

a paooTax/3,4/. · l'' 

llnn IICKpOBbiX KaMep HK~,- HK-4,' HK-5; HK-6 ( piic.- 1), · 

BXO.QIIBWHX B Mai"HHTHblli cneKTpOMeTp, Obin HCTIOnb30BaH aaanoro

Bblli cnoco.6 coeMa na~opMaunn npn noMomn MaTpHUbi na ~eppn-

TOBWX KOneu. 

OcaoBaast Tpy.QHOCTb, BCTpeTnawancst npn aacTpoliKe aaano-

I"OpH30HTanH :- 30 MMj I"OBbiX KaMep, - nomHbie nepeMBI"HHqHBSHHSI ljleppHTOBhlX KOneU 

I:---· -• ---'----·' 2 > :: ~Mnyri&ci{h!-ii-::-i>a3poc .::·8.::.ny-.Jite=·- ~ P ~-::.::::::t=l,a%;:.:.:.:..::..::.:::.::.:: ~---.::=:.::==::::::= i .:::=.:::.::::.: ~ ·· · -;;~;=-~~P-;;~;:a:idx·=-e:ana"E!ii-~li- MaTpniie- ilPii.::aanllcii :.:io"Ka-il.:: ii.::M"a-=--~--------~-------
, MeHT B03HHKHOBeHHSI HCKp B KaMepe - ObinS oooli.rieaa HCnOnb-· 
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aonaHHeM aannc11 'MeaneHHhiM'--TOKOM •. Yxa~aHHhifi MeTon.aanncn. 

6bm nnocne.i:tcTBHH c ycnexoM npnMeueu B apyrnx pa6oTax c nc- . 

IIOnb30B8HHeM ljleppHTOBbiX llJlOBOnO'IHbiX HCKJlOBbiX KaMep/13/ •. 

Ha pnc;-2 npnneneuo .pacnpeneneune yrnon· 'oTKnoneHHH' 

qacTHU :Ua npnMoM ny~Ke ( 6ea MarHHTHoro nonn). III npnua pacnpe,- :_ 
- -
neneHHll B STOM Cnyqae XapaKTepnayeT OWH6Kll B li3Mepe!IIIH yr-

nOB 'ISCTIIII, __ o6ycnoBneHHbie TOnbKO CHCTeMofi liCKpOBb!X KaMep. 

nony~rmpnua aToro pacnpeneneunn ua nonoBHHe BhiCOTbi panna 

• 3 MpaJl, 'ITO COOTBeTCTByeT 0Wl!6Ke li3MepeHHH KOOJlllliH8Tbl B. 

0/lHOfi liCKpOBOfi KaMepe ,. 1,5 MM ( tfleppnTOBhie KOnbita B _; M8Tp11Ue 

pacnoJ:!aranncb ua paccTOllHHn 2,4 MM npyr oT npyra). Ji!Mnynb

CHbie paapeweung cneKTJlOMeTpa, naMepeH~bie axcnepnMeHTanbHo 

C BKnJO'IeHHbiM MarHHTOM, B nepBH'IHOM IIY'IKe 

nli'IHbiX nMnynbcon, npnneneubt B Ta6nnue 1. 

Ta6nnua 1 

ran/c 4,1 5,0 

ll p -
2,2 3,1 ± -p--" 

IT-·-Me30HOB paa-

~ 

6,0 7,1 

3,1_ 4·,1 

HecxonbKO xynwee paapeweu11e MarHHTHoro cneKTpOMeTpa 

B pa6oqnx ycnonngx o6~ncu~tnocb ueoauoponuocTbiO MarnnTuoro 

nonn MarHHTa Cn-40-EJ (B pa60'IHX yc~OBllllX paaMep llY'IK8 B Mar

HHTe 6bm ana'InTenbHO 6onbwe, 'IeM npn HaMepeunn paapeweunn,. 

yxaaaHHhtx n Ta6nnue 1). 

npn KOHCTJlYHJlOB8HHH' MarHHTOCTpHKUHOHHb!X KaMep 6bin 

HCIIOIIb30B8H MeTOJl C~eMa HHijJopMBUIIH, npennoJKeHHhlfi nepeu

MeuneueM/14/. 

. Ocuonur.te npo6neMht, KoTopbte 6Bmn peweuht npn uacTpofiKe 

MarHHTOCTpHKUIIOHHbiX KaMep_ - llOJl60p peJKHMa OTJKHra MarHHTO

CTpliKIIHOHHOH_ neHTbl llllll nonyqeHIIH liOCTSTO'IHOrO cnruana ( •10 MD) 

·n Manoro aaTyxaung ero ua nnnue neiiThi, non6op napaMeTpon 

i 
I 

i· 
; . 

--, 

·j 
I 
·I 

I 

rncTpnpyJOmeli annapaTypht, noanonmomeli npn perncTpauHn ManhiX 

CHrHariOB Ha6e)!t8Tb BIIHliHHH HaBOJlOK npti oanycKe HCKpOBbiX KaMep·. 

' . To'IHOCTb onpeneneHHH KOOpllHHSTbl TpeKa B MarHHTOCTJlHK-

UHOHHbiX KaMepax, paBH8ll ~ 0,6 MM npn paccTOliHHll MeJKilY - - . 
npononoKaMH anexTponon 1 MM, uanneua B pa6oTe/4/. Ha pHc. · 3 

n 4 npnneaeHhi pacnpeneneHHll, xapaxTepHayiDmne xoopnnnaTHYIO 

TO'IHOCTb KaMep, nonyqeHHbte ua nyqKe npn aanycxe KaMep oT cut!H

TlinnliUIIOHHhiX C'I~T'IHKOB C TOIIWHHOli CUHHTHIIIIliTOJlOB B J MM. 

OnhtT' pa6oThi c 6ecljlnnbMOBbiMH KaMepaMH B axcnepnMeHTe 

noxaaan, qTo OHH c ycnexoM MoryT aaMeHHTb ljJHnbMOBbte KaMepbi 

naJKe npn perncTpauHn penxnx. co6btTnli,- npaKTH'IeCKH ue yxynwa

IOT TO'IHOCTH perHCTpSUHH n, 6naronapll OTCyTCTBHIO ljloTOaiiiiapa-·' 

TOB n conyTCTBYJOmeli HM annapaTyphi, 6onee npocTbi 11 uaneJKHbi 

n pa6oTe. 

EonbWBl! qaCTb MeTOilH'IeCKHX peweunli no cwMy nuljlopMaUHH 

C KaMep .6bin8 HCIIOIIb30BaHa B neliCTBYIOWeli B uaweli na6opaTo-

pHil ycTaHOBKe C 6ecljlnnbMOBbiMH KaMepbl 

C Bbl'IHCIIHTellbHOii· MSWIIHOii./ 15/. ; 

Ha CDli3H "on -line " 

nepcneKTHBHOCTb Bbt6paHHbiX H,aMH MeTOJlOB 6eclf!HIIbMOBOrO 

c~eMa nu¢opMaunn c ncxpOBbiX K:aMep nonTnepJKnaeTcll 6onbWHM 

KOII.H'IeCTBOM pa6oT, _HCllOIIb3YIOWHX nono6Hyl0 MeTOllHKy,. o6aop 

KOTOJlb!X MOJKHO HaliTH•, HanpnMep, y -<!JHWepa/16/. 
····" 

B rnane IV onncaHhi nponeneu~e ·sxcnepHMeHTa, cnoco6bt 

o6pa6oTKH nonyqeHHhiX naHHhiX, ¢nanqecxne peaynbTaThi 11 nx o6-

cyJKneune •. 

KaK yJKe OTMe'IaiiOCb, aanyCK IICKJlOBbiX KaMep ocymeCTBIIllll-

r 
ell co6htTneM 

·M +-57+ 55+ 56 +53 -Al -A2 -A3- IT 1. 

. . I 
- ------------------ -- c~eMHoli KaTywxn ··anll nony'Iej{Hll YliDBl!e.'J'BOJlli'J'enbHOli_:__(j>opMbCCnr,; ______ ~ '.-=:=-.. ... -~, 
-_----~-~~na, y~;Hb~eun·~-~TpaJKeu:; ~; xounon ne~Tht, npnMeueune pe_- 1 . -

Jila· o6mero qncna aanycxoB ycTaHOBKH TOIIbKO qaCTb conpoBOJKJ:Ianacb 

perncTpaune·n qacTHUhi c onpeaeneHHhiM nMnynbcoM B auanoroBhiX 

xaMepax 11 onuonpeMenuoli perncTpauneli qaCTHUbi 'na Mnweun• 

MarliiiT()_C~Jli!KII_HOHHb~~H KaMepaMH. 0To6paHHbl8 T8KHM o6pa30M CO-

6hiTHll ilnli--Bcex H3MepeHHbiX··nepBH'IHbiX"HMnyiibCOB·npnBeJleHbi-H8---------

- - !· 
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:pnc. 5. OcTanbHhre aanycxil, a· Tax~e aanycxn c perncTpanneli B 

aHanoroBhiX KaMe pax nMnynbca BHe . o6nacTH ynpyroro rinxa C'IH-

Tanncb noJKHhiMH. 

AHanna noJKHhiX aanycxoa, nony'leHHhiX npn H3Mep_eHHH Ha 

HMIIYllbCO 4,1 faBle, noxaaan, 'ITO, B OCHOBIIOM1 llOJKHhie aanycKH 

6binH o6ycnOB.nOHhl ynpyrHMH H HeynpyrHMH B~aHMOilOliCTBHliJi,(H 

'KpblnbeB' nepBH'IHOrO liY'IKa C BOillOCTBOM Bile BOilOpC'IlHOli. MHille

HH1 npH130ilHBilll!Mll K o6paaoaaHHIO 6blcTphrx· npoToum3 anepen. B 

Ta6nHne 2 npnaenellhi aepoliTHOCTH . .,rnoJKHbiX aanycxoa X (Ha 1 

OTC'IeT MOHHTOpoB) ~· 

HMnynbc 
raa/c 

X 

4,1 

1.10-7 

Ta6nnna 2 

5,0 {l,O ~ 7,1 

3.10-7 3.10-7 '7.10-7 

Lln¢tiiepeHnnanbHhie ce'leHHli Bhi'IHCnlinHCb no ¢opMyne 

du N 

dru nMt71 ~ru 
(5) 

rne N - 'lncno ynpyrnx co6hiTnfi, M - 'IHC110 OTC'IeTOB MOHR-

TOpa1 n ':'" 'IHCllO liilep BOilOPOil8 B MHWOHH Ha CM2, l H 71-

K03¢<1JHilHOHThl1 Y'IHTbiB810111HO a¢¢eKTHBHOCTH C'lliT'IHKOB H KaMep, a 

TaKJKe ·¢oHosyiO aarpyaxy KaMep, ~ ru - ¢axrop, y'IHThiBaiOIIIHli 

a¢¢eKTHBHhlfi_ TeneCHhiH yron ycTaHOBKH 1nonpaBKy Ha BTOpH'IHh!O 

aaaHMonellcTBHH qacTnn,, yqacTByiOmnx .a peaxnnn. 

· 4ncno ynpyrnx co6hrTull N 6hmo nony'leHo na N 3 ( 'IHcno 

C06biTHfi B ynpyrOM liHTepBane Ha pHC. 5) BBOilOHHOM nonpaBKH 

Ha Heynpyrne B3aHMOilOHCTBHli ,(3%) nyTeM SKCTp;mOllH!lHH Heynpyrnx 

C06b!TH!i B o6naCTb ynpyroro·IIHKa, KaK IIOKaaaHO Ha·puc, 5 llnH· 

C06biTHfi C HMIIynbCOM 4,1 faa/c, a TaKJKe BBOilOHHOM ·nonpaBKH 
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Ha cny'lafiHhre c~>ananenHH oTC'IeTOB aHanoroBhrx xaMep B ynpyrHli 

. HHTOpBan C C06b!THO~ B KaMepax .HK:._1, HK-2 'H3 MHIIIOHII' 

(5%), nocnellHliH nonpa~Ka 6bil!8 O!lOlleHa. H3 aHaliH3a. liOlK-

I:IhiX aanycxoB, 

Llnsr xoa¢1jlH!lHeHTOB E H 71 B ¢opMyne (5) 6panncb cpenHHe 

31:Ia'IOHHH1 nony'IOHHhiO H3.lfOCKOllbKHX ~3MOpOHHfi IIpH Ha6ope CTa-

THCTHKH llllSI llaHHOro HMIIynbca. npoH3BOilOI{HO. 1: .. l71 lipHBO-

neHo B Ta6nnne 3. 

HMrrynbc 
raa/c 

k 

Ta6nHna 3 

4,1 5,0' 

0,55:!:_0,032 0,60:!:_1il,035 

6,0 7,1 

0;60:!:_0,035 0,66:!:_0,040 

<l>aKTOp ~ IU Bhi'IHClllillCli MOTOilOM MoHTe-Kapno Ha aneKTpOII

HOlt Bhl'IHCllHTOnbHOfl: M811IHHe. H lipliBOilOH B. Ta6nm;re. 4, 

HMnynbC 
raa/c 

4,1 

Ta6nuna 4 

5,0 

' 3 ' 
· .L\ruxlO CTep. 8,1:!:_0,4 • 8,1:!:_0,4 

6,0 7,1 

8,4:!:_0,4 7,5:!:_0,4 

Ce'IOHiili, nonyqeHl!biO no ¢opMyne ( 5) I a TaKJKe 'IHCno IT--Me-

30HOB, npomenmHx qep~3 ycTaHoaxy, ~tcpenH~e aHa'le~Hli cos 8 

. B CliCTeMe llOHTp,a MB~C llllli BCOX nepBii'IHhlX HMIIyllbCOB IIpHBe

llOHhl B Ta6nnne 5. 

Omn6xn, npnaeneHHh!e B Ta6nHne 5, - 'IHCTo CTaTHCTH'IeCKHe. 

Omn6xn B onpeneneHHH l , 7J n ~ru B tflOpMyne ( 5) npnBOllRT K no

crronHnTenbHoli omn6xe ·a ce'leHHHJpaliH:olt :!:_8%. · 
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Ta6nnua 5 

l1Mnynhc 'Incno 11 -Me- ~ 
dO" MK6H dO" MK6H 
ill . "'C'rl:!pc!Jl 

-- ---2 
raa/c 30HOB du • (faa/c ) 

8 
019986 1,515±.116 411 6188.10 2813±.29 

' 

8 
019986 415±.111 ~~o 3112.10 616±.116 

8 
019986 610 2132.10 4,8±.113 518±.116 

7 
019989 711 6142.10 5,0±.215 510±.215 

Ra puc. 6 uaMepeHHbie ce'IeHnSI npuaeneHbi aMecTe c peaynh

TaToM pa6oTb/ i 1 I. KaK BHJlHO na aioro cp~aHeHHSI 1 coananeHHe 

peayJihT8TOB BIIOJIHe YllOBJieTBOpliTE:lllbHOe, Ce,eH!JSI H8 6 10 n7 11 faa/c 

Ha 180°1 nony'IeHHbie a aKcnepnMeHTe anepBbie1xopowo cornacyroTCSI . ' ' 

co 'cTeneHHoii aaancHMOCTbro ceqemiti rr - p -pacceSIHHSI Haaan 

OT aHeprHH1°IIOJiy'IeHHOft HenaBHO B pa6oTe/19/ npu H3MepeHHH 

ceqeHHH B HHTepaane HMIIynhCOB 6 ·of i6 faa/c •. 

KpaTKHe BbiBOJlhi JlHCcepTaUHH MOJKHO cif>opMynHpoaaTb cne

llYIOUIHM o6pa3oM: 

1. B pa6oTe HaMepeHbi nH!f>if>epeHuHanhHbie ceqeHHSI ynpyroro 

rr p -pacC~SIHHSI Ha yrnbi '" 180° JlJISI ,--Me3.0HOB C -HMIIYJibCaMH 

4,1 ; 510; 6,0; 711 raa/c. CeqeHHSI Ha HMIIYnbcax 6,0 H 711 raa/c 
- . 0 -

a6nH3H 180 IIOJiy'IeHbl arrepBbie. Ce'I~HIIe npH HMIIYJibCe 610 raa/c 

6bin0 IIOJlTBepJKlleHO 6onee. 1103llHIIM 1!3MepeHHeM/ 19/ • 

2. Ce'IeHnSI ynpyroro ,-P -pacceSIHHSI Ha 180° a HaMepeHHOM 

HHTepaane y6b!BaroT rrpH yaenH'IeHHH HMrrynhca; 

3. CpaaHeHHe nony'IeHHbiX HaMH aenH'IHH JlHif!if>epeHuHaJibHbiX 

ce'IeHHii ynpyroro rr- p -pacceSIHHSI Ha 180° c naHHbiMII pa6oTbl/20( 
0 . 

OTHOCSIUIHMHCSI K yrnaM :;; 160 1 IIOK~3biBaeT cyUieCTBOBaHHe IIHKa 

a yrrpyroM rr - p - pacceSIHHH Haaan a HaMepeHJ!OM l!HTepaane 

aHepruii. 

12 

·4. AHanHa nony'IeHHbix naHHbiX ua ·ocuoae t.wnenH nonrocoa. 

PenJKe aaTpynHe~ ua-aa BJIIISIHHSI peaoHaHCHoro pacceSIHliSI a npSI-

MOM , KaHane. • 

5. Peif>epupyeMaSI pa6oTa SIBllnacb nepBbiM ¢HauqecKHM aKcnepu-

- MeHTOM,Bblll.OJIHeHHb!M C IIOMOUib!O 6eciflunbMOBbiX UpOBOJIO'lllblX liCKpo.:.. 

BbiX KaMep,H nepaol! pa6oTOti B Hameti cTpaHe1 ucnonhayrometi MeTonn

KY 6ec¢unhMOBoro c'heMa uu¢opMaUHH. B peaynhTaTe 6bmH HatineHbi 

MHorue MeTOJlli'IeCKl!E! n TexHli'IecKne peweHHSI paanl!'IllbiX ~po6neM1 
B03Hl!Ka!OUIIIX IlpH pa6oTe C 6ecif>HnhMOBbiMH l!CKpOBbiMll KaMepaMH, 

Tiony'IeH 6onblllOl! IIpaKTli'IeCKllti OllblT pa60Tbl C 3TOti MeTOJliiKOti. 
- ,. ' . 
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Pnc. 5. Pacnpeneneane co6I>tTntt, OTBe'laroumx cpa6aTI>tBaanro 

aaanorOBb!X H MarliHTOCTpHKIIHOHHb!X• KaMep "a MHIUeHb" 
no HMnynbcy npoToaa oTna'IH. CTpenKaMn OTMe'leHI>t 
rpaann~>t ynpyroro · nnKa. · 
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Pnc. 6. Ceqeane rr- p -pacceSIHHSI aa .180° B aaBHCHMOCTH oT 
nMnynbca "- -MeaoaoB. CnnowHbie KBa.t~paTbi - t:taa
Hbie pa6oTbi/17/; Kpy)KKH :. t:taHHbie aacioiiwero sKcne-

r. pnMeHTa; TpeyronbHHK - pa6oTa/18/. 
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