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Ha. OCHOB9 nony'IHBWSI'O WHpOK09 npHM9H9HH9 ;llYI'OBOI'O HCTO'IHHKa 
Ill 

MHOI'03ap~!JlHbiX HOHOB ( M.a.n.) C nOJlOI'p9BHbiM KaTOJlOM B Jla6opa-

TOpHH SIJl9pHb!X peaKUHH ·011Hl1 pa3pa6oTaHbl HCTO'IHHKH )lnH nony'IeHHSI 

HOHOB aneMe!lTOB, He HMSIOWHX I'83006pa3Hb!X C09)lH!l9HHH B HOpManb!lb!X 
12 31 

-ycnOBHSIX 1 
• 

121 • ' 
B ncTO'IHHKe, onncaaaoM a , npnMeaeao KaTo!laoe pacnhmeane pa6otJe-

ro aewecTaa. B raaopaapsrllHYIO KaMepy B~OilHTCsr aneKTPOil na pa6oqero a~

wecTaa, aaKpenneHHbi:ii Ha naonnpoaaaaoM oxnmKJlaeMoM Jlep)!(aTene. Ha Jlep-. 

)!(8T9nb aneKTpOJla OT OT)lenbHOI'O BbinpSIMHTensr noJlaeTCSI OTpHUaTenbHbiH (no 

OTHOWSHHIO K I'830pa3pSIJlHOH KaMepe HCTO'IHHKa) noTeHUnan. l10Hbl nna3Mb~.- , 

llYI'OBOI'O paapsrJla, KOTOpb!H 3a)!(HJ:'aeTCSI Ha BCnOMOI'aTenbHOM 1:'839 1 6oM-. 
6apJlnpyiOT aneKTpOJl. PacnhmsreMoe TaKnM o6paaoM pa6otJee aewecTao 

nocTynaeT·B pa3pSIJl .H HOHH3HpyeTcsr. !13M9H9HH9M OTpHUaTenbHOI'O noTeH

unana pacnhmsreMoro ane.KTPOila ocywecTansreTcsr perynnpoaKa ·no!la'ln pa6o-

qero aewec Taa. 

131 
!1CTO'IHHK M.a.n. KanbUHSI H UHHKa. CH86)!(9H THI'neM )lnSI HX 

ncnapeansr, KOTOpbi:ii no)lorpeaaeTcsr KOaKcnanbHhiM aarpeaaTeneM. ITapbi 

pa60'I9I'O B9W9CTBa aanonHSIIOT Heoxna)!()l89MYIO J:'a3opa3pSIAHYIO KaMepy IICTO'I.

H!IKa. KaMepa paaorpeaaeTcsr aaaqane paapsrllOM aa acnoMoraTenbHOM raae,~ 

:O.ocTnrayTasr pa6o'Iasr TeMnepaTypa no!l.nep)!(HBaeTcsr aaTeM paapSI,IloM B napax 

pa60'I9I'O B9lli9CTB8o 
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Tnn ~asoBoro paspRAa Hi cneAoBaTenba:o, ~exaa:nsM noa:oq6pasoBaHHR 
11.:.31 . ' . . . 

B HCTO'IHHKaX OAHH8KOB, .TIOSTOMy OTHOCHTenbHbiH BbiXOA HOHOB pas-

nH'IHhiX sapRAHOCTeH OAHHaKOI! AnSI sneMeHTOB 1 ycnOBHR MHOroKpaTHOH .HO-. 

HHSaUHH KOTOpbiX 6nHSKH (cpaBHH, a:arrpHMep, OTHOCHTenbHbiH :Bhrxnu HC>HOB 

aproa:a 
111 

H KanbUHR 
121

., cToRiimx PRAOM · B nepHOAH'IeCKOH cacTeMe ,,sne

MeHTOB). 

HaH60nbiiiHH HHTepec AnSI cpHSHKH npeACTaBnRIOT HHTeHCHBHhie rry'IKH. 

' .~YCKOpeHHbiX HOHOB TR)KenbiX HSOTOnOB UHHK~ H KanbUHR, 

B· paccMaTpHBaeMOH pa6oTe npOBeAeHO HCCneAOBaHHe HCTO'IHHKa M,S,H, 
nl . . 

C KaTOAHhiM paCIThineHHeM Ha KanbUHH H UHHKe, 0co6oe BHHMaHHe yAe-

neHO BOnpocy SKOHOMHH pa6o'Iero BeiiieCTBa, TipeAnaraeTCR KOHCTpyKUHSI 

9KOHOMH'IHOrO HCTO'IHHKa MHOrosapRAHhiX HOHOB KanbUHSI H UHHKa •.. 

MeTOF!HKa H pesynbTaTbi nccneAoBaHHH 

HsMepeHHR pacxoAa pa6o'Iero BemecTBa H ero pacnpeAeneHHR BHYTPH 

rasopaSpRAHOH KaMepbi 6blnH CAenaHhl B XOAe HCITb!T8HHSI. HCTO'IHHKa M,S,H, 

Ha CTeH.tie HOHHblX HCTo<iHHKOB na6opaTOPHH RAepHbiX peaKUHH.' PacXOA Kanb

UHR onpeAengncg MeTOAOM BSBeiiiHBaHHR pacnhmReMoro aneKTPOAa. Pacnpe

nemte aTOMOB H IIOHOB KanbUHR B paspgae HSy'IanOCb OnTII'IeCKHM MeT0-

141 
AOM , XapaKTepHCTH'IeCKHH cneKTp nsny'IeHHSI HOHOB rrnaSMbl H aTOMOB 

nony'Iancg c rroMOlllbiO KBapueBoro cneKTporpacpa HCTI-28. PerHcTpaung . . . 
crreKTpa nponSBOAHnacb a:a aapocpoTonnea:Ky, o6pa6oTKa cneKTporpaMM Be-

nacb nyTeM MHKpo!fJOTOMeTpHpOBaHHSI, 

0 . . 121 0 1 I nTHManbHbiH paCXOA KanbUIIR B HCTO'IHHKe COCTaBHn , r 'IaC" 

,ITpH CKBa)KHOCTH 10 nnn 1 ri'IaC B Heilpepb!BHOM pe)KHMe, B BliAe HOHOB 

HS HCTO'IHHKa HSBneKanOCb 4% 9TbrO KOnH'IeCTBao 0CHOBH8SI Macca KanbUHR1 •. 

nocTynHBIIIero B paspRA, oceAana Ha 6oKOBhiX H nepeAHefi cTeHKax raso~as-
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pWIHOH ·KaMepbi, Cnofi MeTanna ITOKpbiBan y'IaCTOK CTeHOK
1 

paBHbiH no BhiCOTe pasMepy ·aneKTpoAa. XnMn'IeCKRM 

BOpeHHe KanbUHR 1-rrpOUeHTHbiM paCTBOpOM'COnRHOH KRCn 

AYIOlllee BhiAen~HRe B BRAe Kap6oHaTa HnR OCKHCR) HS none 

pRAHOH KaMepbi yAaeTCR C06paTb 93-95% paCITbineHHoro Ka; 

C noMOlllbiO onTn'IecKoro MeToAa 6hmn noirytieHhi cne1 

AaiOmne rrpeAcTaBnea:ne o pacnpeAenea:~rn aTOMOB H HOHOB •. ~ 

COTe nnaSMeHHOrO c'Ton6a. B HCTO'IHHKe, Ha6niOAeHIIR Benne 

CTHR B .. nepeAHefi CTeHKe rasopaspRAHofi Ka·Mepbi, PesynbTa 

MeTpH'IecKofi o6pa6oTim cneKTpanbHhiX nHHHH Ca I 5857,46 
0 

n Calli 3772,68 A ripHBeAeHhi a:a puc. 1, ns KOToporo BHl 

HaXO)KAeHHe HeHTpanbHh!X aTOMOB H HOHOB. KanbUHR orpaHH'I 

MecToM pacnono)KeHHR pacnbmReMoro an~KTPOAa, CneKTpam 

npoBeAeHhi npn noAa'Ie rasa. TOnbKO B npnKaTOAHYIO o6naCTb
1 

MeHHOH.ITOAa'Ie rasa B p6naCTII KaTOAa H aHTHKaTOAa;.(Konu'Ie 

Tenba:oro rasa, KOTOphre noAaBanHCb B.o6nacTH KaToAa H a 

Hhl OITTUManbHOMY IIpH · ITOAa'Ie rasa B ITpHKaTOAHYIO o6naCTb 

paSnH'IHH .B pacnpeAeneHHH HOHOB H aTOMOB KanbUHSI· B o6oH 

Me'IeHo He 6bmo. 

Mo)KHo nonaraTb, 'ITO f!OHbi yxoASIT Ha cTeHKH paspSIAJ 

6biCTpee, 'IeM K KaTOAY H aHTHKaTOAY BAOnb MarHHTHoro nc 

HHe CBRS8H01 BepOSITHO, C "aH~ManbHOH AHcp!flysHeH" nnaSMbi 

Horo cTon6a paspSIAa nonepeK·MarHHTHoro nonR, KoTopaSI M 

BaHa HHSKO'IaCTOTHbiMH KOne6aHHRMH nnaSMbi, 

TipH pa6oTe HCTO'IHHKa Ha rasax (HanpHMep, ap.roHe I 

CHOHHofi"menn B BRAe HOHOB HSBneKaeTCSI npaKTH'IeCKH BeCb 

IIIHH B Ka~iepy. TipH'IHHOH 6onbiiioro pacxoAa pacnhrnSieM~ro 

llleCTBa RBnSieTCSI T0 1 'ITO HOHbi MeTannOB1 AOCTHraiOIIIHe X01 

KaMepbi, OCTaiOTCSI Ha HeR nocne HeHTp~nHSaUHH, · B TO Bpel 

5 



,\ 

~XaHHSM HOHOQ6pasoaaHHR 

nbHb!H Bb!XOA HOHOB pas

cnOBHR MHOI'OKpaTHOH HO-. 

JCHTenhHb!H .BbJXnQ HOHOB 

o.nli'leCKOH clicTeMe .ane- · 

!JOT HHT6HCHBHbl6 ny'IKH. 

rJbUHR, 

eAOBaHH6 HCTO'IHHKa M,S,H, 

e. Oco6oe BHHMaHHe y.ne

tnaraeTCR KOHCTpyKUHR 

anbUHR H UHHKa,_ 

iCCnenoaaHHH 

ero pacnpe.neneHHR aayTpH 

[bJTaHHR. HCTO'IHHKa M,S,H, . 

OibdcpeaKUHH, Pacxo.n Kanb

!~oro aneKTpo.na. Pacnpe

rocb onTH'IeCKHM MeTo

HOHOB nnasMbi H aTOMOB. 

HCD-28. PerHCTpaUHR 

5oTKa cneKTporpaMM ae-' 

/2/ 
. , cocTaBHn 0,1 r/'lac · 

M . pmKHMe. B ar..ne HOHOB 

0CHOBHaR Mace a KanbUH R,. <. 

xeperiaeli cTeHKax raso~as-
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PI!JlHOH KaMepbi. Cnoli MeTanna noKpbiBan y'laCTOK cTeHoK, nj:m6n~SHTenbHO 

paaHhiH no BbiCOTe pasMepy aneKTpo.na. Xm\m'leCKHM nyTeM (pacT

aopeHHe KanbUHR 1-npoueHTHbiM paCTBOpOM ·conRHOH KHCnOTbl H nocne

AY!OIUee BbJ.Qen~HHe a BHne Kap6oaaTa HnH oCKHCH) HS nonocTH rasopas

PRAHoli KBMepb! y.naeTCR co6paTb 93-95% paCnbineHHOrO KanbUHR, 

C noMOIUb!O onTH'IecKoro MeTo.na 6bmH noirytieabi cneKTporpaMMbi1 

,lla!OIUHe. npeACTaaneHUe 0 pacnpe.neneliHH BTOMOB. H HOHOB .. KanbUHR no. Bbi

COTe nnaSMeHHOro c'Ton6a B HCTO'IHHKe, Ha6n!OA6HHR B6niiCb '16P_6S OTBep

CTHR a. nepe,llHeH .CTeHI{e rasopaSpRAHOH Ka'Mepb!, PesynbTaTbl MHKp·o~OT0-
0 0 

MeTpH'I6CKOH o6pa6oTi<:H cneKTpanbHb!X nHHHH Cal 5857,48 A , Call 3708 ,03A 
0 

H ca:m 3772,88 A IipHB6A6Hbl Ha pHC, 1, HS KOTOpOI"'O BHAH01 'ITO M6CTO~ 

HaXOIKA6HHe HeHTpanbHb!X a TO MOB H HOHOB. KanhUHR orpaHH'IeHO no Bb!COTe 

MecToM pacnonoiKeHHR pacnbmReMoro aneKTpo.na, CneKTpanbHbie HSMepeHHR 

npoae.neHbi npH no.na'le rasa. TonbKO a npHKaTOAHY!O o6naqTb 1 a TaK/Ke o.naoape- . 

M6HHOH no.na'le rasa B o6naCTH KaTOAa H aHTHKaTO,lla, (KonH'IeCTBa BCnOMOI"'a

TenbHOrO rasa, KOTOpbie no.naaanHCb B .o6naCTH KaTOAa H aHTHKaTOAa 1 paa--., 
Hbi onTaManbHOMY npH no.na'le rasa a npHKaTo.nayro o6nacTb), HHKaKHX· 

paSnH'IHH ·a pacnpe.neneHHH HOHOB H aTOMOB KanbUHR· B 060HX cny'laRX sa::.·· 

Me'leHo He 6bmo, 

MOIKHO nonaraTb 1 'ITO liOHbl yXOART Ha CT6HKH paSpRJ:lHOH KaMepb! 

6:brCTpee, '16M K KaTOAY H aHTHKaTOAY BAOnb Mal"'HHTHOI"'O nonSI, 3TO RBne

HHe CBRSaH01 BepORTH01 C "aH~ManbHOH AH<iJ<!JysHeH" nnaSMbl nonO/KHTenb

HOro CTOn6a paSpR,lla nonepeK . Mal"'HHTHOI"'O nonR, KOTOpaR MO/KeT 6b!Tb BbiS

BaHa HHSKO'IaCTOTHbiMH KOne6aHHRMH nnaSMbJ, 

/1/ 
DpH pa60Te HCTO'IHHKa Ha rasax ( aanpHMep, api'OHe ) HS 9MHC-

CHOHHOH. 'menH B BHAe HOHOB HSBneKaeTCR npaKTH'I6CKH B6Cb ras, nocTynaro

IUHH a ·KaMepy. DpH'IHHOH 6onbiJioro pacxo.na pacnbmReMoro pa6o'lero ae:: ' . 
IUeCTBa .HBnReTCR T01 'ITO HOHbl M6Tannoa 1 AOCTHI'a!OIUHe XOnOAHOH. CT6HKH 

KaMepbi1 OCTa!OTCR Ha Hell nocne H6HTp~nHSaUHH 1 B TO BpeMR KaK aTOMbi 
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re30B .CHOBa IIOCTYIIBIDT .B pa3pSIJl •. noBbillleHlie TeMIIepa'Typbi CTeHOK ra3o-. ',- . : ' . ' . 
pa3pSIJlHOil: KaMepbl JlO .3HB'leHIIil:; IIpH KO't'OpbiX pa60'lee BeiiieCTBO HHTeHCHB-

HO cy6nHMHpyeT1 II03BOnSieT 3HB'IHTenbHO YM9HbliiHTb . ero paCXOJlo. 

,; 

KoHcTpyKUHH HCTO'IHHKa 

· KoHCTpyKUHSI HCTO'IHIIKa IIpeJlCTaBneHa Ha pHC. 2. fa'3opa3pSIJlHBSI Ka

Mepa ( 1 B) H ee rrepeJlHSISI cTeHKa (2) H3I'OTOBneHbi H3: Hep>KaBeromeil: cia

nH, BKnaJlbllll ( 3) C S~1HCCC>HHOil: ruenbiO. ( 4) -~ H3 MOnH6JleHa. KaMepa Ten

nOH30nHp.OBaHa OT oxna>K)laeMbiX IIITOKOB C nOMOIUbiO THTBHOBbiX IIIail:6 (8)! 

TeMnepaTypa KaMepbi KOHTponapyeTCSI xpoMenb-aniOMHHHeB·oil: TepMonapoil:, 

IIOMeiDeHHOil: B I'H93Jl0 (15) KaMepblo 

Pacni>mSieMbiil: aneKTPOil (13) ·KpenHTCSI Ha MeJlHOM Jlep:iKaTene (12), 

~xna>K)laeMOM BOJlOii:. nep>KaTenb 3a>KaT Ha H30nSITOpax ( 11) Me>KJlY 3BJlHeii: 

CTeHKOil: I'a3opa3pSIJlHOil: KaMepbl H CKo6oil: ( 14) H3 Hep>KaBeiOIUeil: CTanHo ·. 

·nonmli:eHHe pacrrbmSieMoil: rpaHH aneKTpoJla oTHOCHTenbHO cTon6a. pa3pSIJla 

perynHpyeTCSI BHHTBMHo neTanH ycTaHOBKH aneKTpOJla 3BKpb!Tbi KO>KyXOM 

( 10) JlnSI npeJlO'I'BparueHHSI noTepb KanbUHSlo CneuHa.nbHbiX. Mep no repMeTH-

3aUHH KaMepbi He npHHHManocb. MonH6JleHOBbie· nnacTHHbi ( 1 ) 3aiUHIUaiOT 

KaMe_ry H · IIITOKH OT.· onnaBneHHSI TOKOM BTOpH'IHbiX aneKTpOHOB, K?TOpble Bbi-

6HBBIOTCSI H3 Bb!TSII'HBBIOIU9I'O aneKTpO)la HOHHbiM ~Y'IKOM. BcnoMOI'a Tenb-, 

Hblii: ra3 (KceHOH) ~O)laeTCSI B npHKBTOJlHyiO o6na.C'I'b qepe3 OTBepC
1

THe (5) 

no Tpy6Ke· ( 9) H3 · Hep>KaBerorueii: cTanH. 

8neKTp0Jl' H3 K~i1IbUHSI ycTaHaBnHBanCSI TBK, 'ITO paCrrbinSieMaSI I'pBHb 
. . . 

Ka~anacb nepBH'IHOI'O ny'IKa aneKTpOHOB. 3a30p M9>KJlY KpaSIMH OTBepCTHSI 

B 3,!l)lHeil: CTeHKe ra3opa3pSIJlHOil: KaMepbl H aneKTpOJlOM 6bm paBe.H 0;5 MM 

rrnoruaJlb pacnbinSieMoil: rpaHH - 6 x 25 MM. 

11CTO'IHHK· 6bin ·orrpo6oBaH Ha CTeHJle B none 1H =4 KS, HOHbl H3BneKa

nHCb HanpSI>KeHHeM 15 KB. Pa3pSIJlOM Ha KCeHOHe 6e3 IIOJlB'lH noTeHUHaha 
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Ha pa·cni>mSieMbiil: aneKTPOil KaMepa ncTO'IHHKa 6I>ma · pa3orpeT 
' .,. . 

B STOM pe>KnMe HOHOB KanbUHSI B H3BneqeHHOM ny'IKe ooaapy 
- . . . . . - . . . 

no. 8 pa6oqeM pe>KHMe TOK Ha paCIIbinSieMbiil: aneKTpOJl COCTi 
< •• ' -;·" • 

rrpH rroTeHunane aneKTPOJla 270 a. ToK H HanpSI>K9HHe JlYI'H p 

. 8,5 a H 600 B. 

ToK HOHOB KanbUHSI 113 HC'I'O'IHHKa'·6bin pai3eH 60 Ma, T.e •. II 
/ . /2/ . . 

BHHe BblTSIHYTOI'O TOKB (B pa6oTe . )lOnSitKBnhUHSI -. 60%), 

Ka no 3BpSlllHOCTSIM 6bin. TOT .>Ke, 'ITO H npa BbiHOnHeHIIIi pa61 

XOJl KanbUHSI COCTaBnSin 0,01'1 _I'_ (CKBBMHOC'I'b 10). una~ ( 
· qac 

HerrpepbiBHO.M pe>KHMe. TaKHM o6pa3oM, H3·. aMaccnoaaoil: rue 

HOH(!B H3Bne'leHO ,;, 25% H3paCXOJlC>BaHHOI'O KanbUHSlo • 
. .. . I 

CIIeKTp pa3pSIJla B onHCb!B'BeMOM HCTO'IH!iKe .Ha6nro)lanCl 

III!ip!iHOil: 1 MM, npoXOJlSIIUYIO IIO BCeil: BbiCOTe nepeJlHeil: CT9Hl 

Pe3ynbTBTbi M!iKpociJoTOMeTpHpOBaHnSI nHHnil: iCa'I ·, Call a 

C'I'B):WeHbl Ha pHC. 1 ~ lllnpnHa KpHBbiX pacrrpOCTpaHeHHSI. liHTeJ 

KBnbUiiSI no Bb!COTe HeCKOnbKO 6onbiii9 1 '19M )lnSI HCTO'IHliKa C 

pa3pSIJlHOil: KaMepoil:. Ho· H 3JleC:h 30Ha pacnpeJleneHiiSI Kanbu~ 

HO MeHbllle Bb!CO'I'bl CTOn6a pa3pSI)la. 

BI>ma npoBeJleHbi orrbiTbi no c6opy pacnbmeaaoro Kanbu 

HC'I'O'IHiiKa. S )leTaneit yCTBHOBKH paCIIbinSl9MOI'O aneKTpOJlB ., 

H3paCXOJlOBBHHOI'O KanbUHSI, B OCHOBHOM C oxna>K)laeMOI'O Jle: 

TpOJla 1i !i30nstTOpOB 0 Ha· OXnaiKAB9MbiX IIITOKaX HCTO'IH!iKB H /J 

MerueHHbiX B. iuToKax, KanbUiiSI .o6Hapy>KeHo He 6bmo •. HHTepe 

IIIeHae KonaqecT_Ba KanbUiiSI, BbiTSIHyToro H3 SMHCCHOHHOii: IUE 

K Konn'leCTBY KBnhUHSI, Bbllll9Jllll9I'O qepe3 3B30p pacnbinSI9MI 

KaMepa, paBHO O'I'HOIIIeHH~ IInOIUa)leil: SM!iCCHOHHOit ruena ( 1 } 
2 .. 

3opa (62x0,5.MM ). 

Bo BpeMSI HCCneJlOBaimii: pa60Tbl HCTO'IH!iKB Ha ll!iHKe ( 

HHe 6binO yJleneHO rronyqeHHIO HHTeHCHBHblX IIy'IKOB MHOI'03a 
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l~pa-Typb! CTeHOK I"aSO

~ee BemeCTBO IIHTeHCUB-

h ei"o pacxo,n, 

2. fa'sopaSpH,UHaH Ka

liS HeplKaBeromell: eTa- · 

onii6.neHa. KaMepa Ten

o TIITaHOBb!X mafi6 (8)! 

lMHHIIeB.Oll TepMonapOH 1 

AHOM ,nep)KaTene ( 12) 1 

pax ( 11 ) MelKAY sa.nuefi 

aepJKaBeromell: cTanu. ·. 

enbHO CTOn6a paspg,na 

o:a: SaKpb!Tbl KOlKYXOM 

11hHb!X . Mep no I"ep!\:leTU

CTUHbl ( 1 ) samnmaroT 

aneKTpOHOB 1 Kc;>TOpble Bbl

r~KOM, BcnoMoi"aTenb-. · 
. i 

'h ~epes oTBepcTue ( 5) 

ro paCnbtnS!eMaH I"paHh 

KAY KpaS!MU OTBepCTUH 

>AOM 6btn paBe.H 0;5 MM 

H =4 Ka, uoHbi usBneKa-

~s no.na~u noTeHuuana 

Ha pacnbtnHeMblll 9~eKTpOA KaMepa HCTO~HIIKa 6btna paSOI"PeTa AO "' 850°C, 

B aToM pe:llmM_e uoHOB KanhUIIH B IISBne'leHHOM ny~Ke ooHapy:ll<eHO He 6br

no, B pa6o~eM pe?KnMe TOK Ha pacnbrnHeMbtll: a~eKTpo.n cocTaBnsm 1 ,5 a 

np11 noTeHunane aneKTpo.na 270 a. ToK 11 HanpmKeHIIe AYI"U paBHHnuch 

. 8,5 a II 600 B, 

ToK IIOHOB KanhUIIH US IICTO~HIIKa' 6bJJI paBeH 60 Ma 1 T.e,. npuMepHO nono~ 
. . '!21 ' 

BIIHe 'BbiTHHyToi"o TOKa (B pa6oTe . .nonH tKanhUIIH - 60%)', C~c-TaB nyq-
/2/ 

Ka no sapSIAHOCTHM 6bJJI TOT JKe 1 ~TO U llpll BbtnOnHeHHH p~60Tbl , Pac-

XOA KanhiJIIH COCTaBnHn 0,01'1 _I'_ 
~ac 

(cKBa)KaocTh 10). unn< 0,11 I"/t'Jac B 

aenpepbtBHOM pelKUMe, TaKnM o6pasoM, ns-· aMuccnoaaoll: menu B Bn.ne 

UOHqB USBne~eHO "' 25% nspaCXOAOBaHHOI"O KanhiJHHo 

CneKTp paspSIAa B 6nuCbri:raeMO-M ncTo'IJnKe aa6nro.nancH· ~epes menh 

wupnaoll: 1 MM, npoxo.nHmyro no Been BbiCOTe nepe.naell: cTeHKU KaMepbr, 

PesynhTaTbi MHKpo<jloToMeTpnpoBaHnH nnanll: iCal ·, Call 11 Ca'Ill :. npe,n..;. 

cTaaneHbi aa pnc. 1 ~ lllnpuaa KPIIBbiX pacnpocTpaaeHns£ HHTeHCUBHOCTH nnunll: · 

KanhiJUH no Bb!~OTe HeCKOnhKO 6onhWe 1 ~eM ,nng UCTO~HltKa C oxnalK,naeMOll 

paspH.nHoil KaMepoll:, Ho-u s.necb· soua pacnpe.neneHuH KanhiiUH sHa'lnTenh..;. 

HO M9HhWe Bb!COTbl CTOn6a paSpS!,na, 
~ .. 

Ebmn npoBe.neHbi onbtTbi· no c6opy pacnbmeHHOI"o KanhiiiiH c .neTane'fi 

· UCTO~HHKa, ':::; ,neTanell: ycTaHOBKH pacnbJJIHeMOI"O aneKTpo,na · co6paA:O 55-60% 

uspaCXOAOBaHHOI"O KanhiiHH, B OCHOBHOM C OXJiaJK,naeMOI"O ,neplKaTeJIH aneK

Tpo,na U IISOJIHTOpOBo Ha OXJia)I{,QaeMbiX WTOKaX UCTO~HUKa II .QeTaJIHX 1 pas-
' ' . 

MemeHHbrx B. iuToKax, Kanhrrng _o6uapylKeHo ue 6bmo, l1HTepecHo, 'ITO oTuo--

weuue KOJIU~ecT.Ba KaJihiiUS11 BbiTS!HyTOI"O US 9MUCCIIOHHOll menu UCTO'IHUKa 1 

K KOJIU~eCTBY KanhiJHH1 Bb!W9AW9I"O ~epes sasop paCnbtnHSMb!il: 9JI9KTPOA -

KaMepa, paBHO OTHOW9HUJO nnoma,nell: 9MUCCUOHH0ll menu (} X 15 MM
2

) U sa-
. 2 ~ 

sopa (62 x 0,5 MM ) • 

Bo BpeMH nccneAOBaimll: pa60Tbl UCTO~HUKa HB IJUHKe OCHOBHOe BHUMa

HUe 6bJJIO y,neneHO nony~eHUJO UHTeHCUBHb!X ny~KOB MHOI"OSapSIAHb!X UOHOB, 
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B Ka'leCTBe BCnOMOI'aT.enhHOI'O raaa· HCIIOnh30BaH KpHnTOH, "8. onTHManbHOM 

peJKHMe TOK HOHOB UHH~a · 6om ; = BO · Ma ( 6o~ee ·95% o6mer6 •. HOHHoro TOKa), 

TOK no 3apru:tHOCTSIM npHBSJleH B Ta6nHUS, 

Ta6nHua 

3apSIJl HOHa 3+ 4+ 5+ 6+ • 7+ 8+ 9+. 10+ 

: 
ToK, Ma 15,0 13,4 6,8 3,2 1,0 0,22 ? 0,012 

ITpHMe'laHne: ITpHMeCh HOHa iN2 + noMeillana H3MepeHHJO TOKa HOHa ,zn g·+. 

ToK H HanpSIJKSHHe llYI'H paBHSinHCh 10 a H 460 B, TOK H Happ5IJKSHHe Ha 

pacnomSieMOM :aneKTpoJle - 0,8 a H 360 B, TeMrrepaTypa raaopaapSIJlHOii Ka
o 

Mephl 6oma paBHa 570 C. PacXOJl UHHKa IlpH CKBaJKHOCTH 10 COCTaBnSin 

/2/ . . 
.0,017-0,02 I'/'laC (B HCTO'IHHKS, OIIHCaHHOM B pa6oTe . ,- 0,15-0,2 r/<iac), 

B CTSHJlOBblX HCilhiTaHH.SIX HCTO'IHHK pa6oTan B . TS'lSHHe 8 .'Ia COB 6e3 

IIepe_MSiliSHHSI :aneKTpc;>Jla, 3aTeM :aneKTpoil CHHManCSI JlnSI B3BSiliHBaHH.SI, .aneK

TpOJlhi HCIIOnh30BanHCho,MHOI'OKpaTH01 HO IIOCne KaJKJ:(OI'O B3BSiliHBaHHSI JlSp

JKaTenb IlpH6nHJKancSI K pa3p.SIJlHOH KaMepe JlnH ycTaHOBKH :aneKTpOJla B on-

THManhHoe rronoJKeHHe, 

BoiBOf!hi 

1. Pa6o'lee BeilleCTBo, rrocTynaJOillee B pa3pSIJl B peaynhTaTe pacnome..:. 

H.HSI1 IIOnHOCTh!O HOHH3yeTCSI, l1a I'a3opa3p5IJlHOH ~aMepbi OHO BhiXOJlHT 

'lepe3. 9MHCCHOHHYJO menb B BHJle HOHOB, OCTanbHaSI 'laCTb paCIIbineHHOI'O 

BSIIISCTBa OCSJlaeT Ha OXnaJK.JlaSMhiX JlSTanSIX HCTO'lHHKa· B paii:oHe pacnOfiO-

JKSHHSI pacnbinSISMOI'O. :aneKTpOJla. 

8 

2. HarpeB raaopaapSIJlHOii: KaMephi II03BOn.SieT aHa'lHT• 

pacxoll pai5o'lero BemecTBa. ITpellnaraeTcSI OllHa H3 B03Mo: 

UHH HCTO'lHHKa C _I'OpSI'ISH ~a3opa3pru:tHOft. KaMepoii:, B KOTO 

II0!'.a'la pa60'l8f'O, BSIIISCTB{l OCyiiieCTBnSieTCSI KaTOJlHhiM pa< 

B· 3aKnJO'lSHHe aBTOphi BhipaJKaJOT CBOJO 6.itaroJlapHOC1 

BOH
1 

BhiiiOnHHBIDe.ii: KOFICTpyKTHBHOe otiJopMneHHe HC_TO'IHHE 

KOTOpbiH OCYIII.SCTBHn c6op KanhUHSI C JlSTaneii: ycTaHOBKU 

HaM rrpHSITHO rro6naroJlapHTh E .n. Bopo6beBa ·aa .noc 

KY H 6onhlliYJO IIOMOIIIh B pa6oTe·, 

fl H T e p a T y p a 

1. IT.M. Mopo30B, E.H. MaKOB, H.C. l1o¢¢e •. A3, 2, 272 ( 
. -

A.C. ITacJOK, lO.IT. TpeThSIKOB, C.K.Top6a'leB. A3, 24, 

2. IO.IT; TpeThSIKOB, A.C. ITacJOK,- n.rr. KynhKHHa_, B.l1. Ky 

Ol1Hl1, P7-4477, ny6Ha, 1969. 

3. A.C. ITacJOK, E.n. Bbp~6heB, P.l1.l1BaHHnKoB,· B.H. Ky: 

Hep, lO.IT. TpeThSIKOB. rlpe;np.HHT Ol1Hl1, P7--4488, ny6 

4. fl.IT. KynhKHHa, A.C. ITacJO~. )KT<P, :ill.. 726 (1966). 

PyKonnch rrocTynnna B H3JlaTenh 

"25 MapTa 1970 rolla 
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~pnnToH, B · onTnManhHOM 

~ '06IUePO ~OHHOI'O TO~a) 1 

8+ 9+ 10+ 

0 0,012 

.1epeHn!O TOKa llOHa , Zn 9.+, 

TOK ll Hanpg*eHlle Ha 

tTypa raa?paapg,c(Hoii Ka

mocTn 10 cocTaBngn 
/2/ . . . 

Te _,- 0,15-0,2 r/':iac), · 

B TeqeHne 8 _qacoB 6ea 

fi JJ.nSI B3B9!UllBaHllSI, ,3neK

~JJ.OI'O B3B9II!llBaHllSI JJ.ep

lHOBKll aneKTpOJJ.a B on-

. B peaynhTaTe pacnbrne-

OHO Bb!XOJJ.llT 

I ti:aCTb paCITbineHHOI'O 

ffllKa B paiioHe pacno~o-

2, HarpeB raaopaapSIJJ.Hoii KaMepbi noaBonSieT 3HaqnTenhHO coKpaTHTh 
-----' 

paCXOJJ. pa15oqero BeiUeCTBa, flpeJJ.naraeTCSI OJJ.Ha H3 B03MO*Hb!X KOHCTpyK-

Ullii HCTOqHllKa C I'OpSiqefi 
1
ra30pa3pSIJJ.HOii. KaM~pOfi 1 B KOTOpOM HMnynbCHaSI 

ITI1,['.aqa pa6oqero. B9!U9CTB(l OCyiUeCTBnSieTCSI KaTOJJ.HbiM paCITbin9HlleM, 

B 3aKniOqeHne aBTOpbl Bbipa*alOT CBO!O 6naroJJ.apHOCTb r .M. ConOBhe-: 

BOii
1 

BbiiTOnHHBIIIeii KOfiCTpyKTllBHOe Ocp0pMneHll9 llCTOqHHKa 1 ll f:l • .QyJJ.e1 • 

KOTOpbiii ocym,ecTBlln c6op KanbUHSI c JJ.eTaneii ycTaHoBKU 11 ero BbiJJ.eneHne, 

HaM npnSITHO no6naroJJ.apnTh E • .n. Bopo6heBa aa .nocTOSIHHYIO ITOJJ.JJ.ep)K

Ky ll 6onhiiiyiO ITOMOIUb B pa6oTe, 

n ll T e p a T y p a 

1, Il,M, Mopo30B, E,H. MaKOB, VI.C. Vlocpcpe. A3, ~. 272 (1957); 

A.C. IlaciOK, IO.Il. TpeTbSIKOB, C.K.Top6aqeB. A3, 24, 21 (1968). 

2, lO,Il; TpeTbSIKOB, A.C. IlaCIOK, n.rr. KynbKHHa.' B.VI. Ky3HeUOB. Ilpenpnf!T 
., 

Ol1.HI1, P7-4477, .Qy6Ha, 1969. 

3, A.C. IlaciOK, E • .n. Bripo6beB, P.VI. V!BaHHHKOB, B.VI, KyaHeuoB, B.E.,-KyT

Hep, lO,Il. TpeTbSIKOB. Ilpe;r:Ii>nHT OI1.HI1, P7-·4488, .Qy6Ha, 1969, 

4. n.rr.KynhKllHa, A.C. IlaCIOK. )KT4J, §.§.., 726 (1966) • 

PyKOITHCb nocTynnna B H3JJ.aTenbCKHii OTJJ.en 

'25 MapTa 1970 roJJ.a, · 

9 


