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npHBOJlHTCSI ODHC8HHe sneKTpOHHblX ycTpOACTB, npeJlH83H8"1eHHbiX JlnSI 

pa6oTbi c neTeKTopaMH SIJlepHbiX HanyqeaHA npH sxcnepHMeHTax aa nyqxax 

HeATpOHOB OT HMnynbCHOrO peaKTOpa. 

I. LleTeKTOpHaSI annapaTypa npencTaBnSieT co6oA snexTpOHHoe ycTpoiicT

so, HMeiOmee OllHH HnH HeCKOnbKO BXOllOB OT neTeKTOpOB SlllepHblX H3ny"!eHHA, 

cPYHKUHOH8nbHO CBSI38HHb!X C 6nOK8MH yCHneHHSI, npeJlB8pHTenbHOrO OT6opa B 

npenaapHTenhaoro aaanHaa, H ocymecTBnSIIOWee npencTasneHHe senH"'HH, xo

"!Jl"'ecTBeHHo XapaKTepH3YIOWHX H3nyqeHHe, B BHlle, Yll06HOM )lnSI perHCTpa

UHH B CHCTeMaX na6opaTOpHoro H3MepHTenbHOrO UeHTpa. 

fi. B Ka"'eCTBe AeTeKTOpOB H3ny"'eHHii HCDOnb3YIOTCSI )KHllKOCTHbie CUHH

THnn51TOpbl C tiJoToaneKTpOHHbiMH yMHO)KHTenSIMH, nHTHeBble CTeKna C <f>3Y 1 

nponopUHOHanbHbie H 6opHbie C"!eT"'HKH, HOHH38UHOHHble ·K8Mepbl 1 nonynpOBOll

HHKOBbie lleTeKTOpbi • .lleTeKTOpbl H3ny"'eHHH ycTaHaBnHB810TCSI Ha HeHTpOHHbiX 

ny"'KaX HMnynbCHOrO peaKTOpa. PaCCTOSIHHe OT HCTO"'HHK8 HeATpOHOB llO ne

TeKTOpOB Hany"!eHHH MO)KeT 6biTb pa3nB"!HbiM B 38BHCHMOCTH OT npOBOllHMO

ro sxcnepHMeHTa ( 10-1000 M.). 

ID. 3neKTpOHHOe ycTpOHCTBO (AeTeKTOpH8SI CTOiiKa) MO)KeT 6biTb HnH pacno-

nO)KeHO HenocpellCTBeHHO y AeTeKTOpOB H3ny"'eHHH 1 HnH OTHeCeHO Ha 3H8-

"'HTenbHOe paCCTOSIHHe (no 1000 M ) OT AeTeKTOpOB. nepell8"18 ~neKTpH"'eC

KOrO CHrHana OT AeTeKTOpa llO l].eTeKTOpHOA CTOHKH ocymeCTBnSieTCSI no Bbl

COK0"18CTOTHOMY xa6en10 THna PK-101, PK-102. B cnyqae 6onbmHx _paccToSI

HHH AnSI ycTpaHeHHSI HnH yMeHbWeHHSI DOMeX, B03HBK810WHX Ha AnHHHOM K8-

6ene, curRan c neTexTopa npensapHTenbHO ycHnHaaeTC51. 

IV. BbiXOilHOi% CHrHan c JleTeKTOpHoil: CTOAKH B aaanoroaoM HnH UH!PPOBOM 

BHJle nepeJlaeTCSI H8 BXOllHbie ycTpOHCTB8 H3MepHTenbHbiX CHCTeM nacpaTop

HOrO H3MepHTenbHoro ueaTpa. LlnSI nepella"'H CHrHana Ha 6onbwoe paccToSI-
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HHe (JlO 1000 M) 6ea 3Ha'IHTenbHblX HCKa:IKQHHA (s cny'lae aMnnHTYllHOI"O aaa

nH3a HH$OpMaUHH) HCnOnb3YIOTCSI nHHeA.Ilhle BbiXOJlHhle ycTpOACTBa, pa6oTaiO

UIHe Ha JlnH}f:HblA Ka6enb. 

V. neTeKTOphl H3ny'leHHA npeo6pa3YIOT He3neKTpH'I9CKy10 senH'IHHy B 3neK

TpH'19CKyJO. 3neKTpH'I9CKHe CHI"Hanbl MOI'YT pa3nH'IaTbCSI no aMnnHTyJle, cflop

Me, cpeJlaeA 'laCTOTe, no speMeHH nosmneaHSI H T.Jl. 

VI. 3nexTpH'IeCKHe cHraanh! c JleTeKTopa nocTynaJOT aa cpoae noMex, aaa

'IHTenbHO CHH:IKaJOUIHX JlOCTOBepHOCTb nepeJlasaeMoA HH$opMaUHH. DoMeXH MO

ryT 6b1Tb Bbi3B8Hbl HCTO'IHHKaMH Hany'leHHA ( y-Hany'leHHe OT peaKTOpa, 

KOCMH'IeCKOe H3ny'leHHe, paJlHaUHOHHbiQ 3ai"pS13H9HHe OKpy:IKaiOUIHX npeJlM9TOB 

H T.Jl.), napa3HTHbiMH 3neKTpH'I9CKHMH CHI"HanaMH ( lllYMhl 3neMeHTOB, HaBOJl

KH) H llPYI"HMH BHeUIHHMH $aKTOpaMH. CHraanbl noMeX B H9KOTOpblX Clly'laSIX 

MOI"YT npesoCXOJlHTb no aMnnHTyJle CHI"HanbJ noneaaoA HH$opMaUHH, a Cp9JlHSISI 

'18CTOTa HX nOSIBneHHSI HaMHOI"O npeBbllllaTb cpeJlHIOIO '18CTOTY H3M9pS19MOA 

HH$OpM8UHH. 

VII. B CHll,.V cneuH$HKH pa6oTbl HMnynbcaoro HCTO'IHHKa 6bJCTpblX aeATpo

aos aa JleTeKTOpbr Hany'leHHA, ycTaaosneaabre aa ny'IKe aeATpoaos, nocTyna

eT MOUIHblA nOTOK nepBH'IHOI"O H3ny'I9HHSI BCnbllllKH, COCTOSIUIHA H3 )' -H3-

ny'leHHSI H 6biCTpblX HeATpOHOB H o6paayJOUIHA 60nbUIOA neperpy:IKSIOUIHA HM

nynbC H8 BXOJle 3neKTpOHHOA annapaTyphl. nnSI yCTpaHeHHSI neperpy3KH npH

M9HSIIOTCSI pa3nH'IHbl9 M9T0Jlbl (aanHp8HHe cflOTQYMHO:IKHTeneA, orpaHH'I9HHe 

CHI"HSnOB no M8KCHMyMy, KOMneHCSUHSI H Jlp.) HnH HCnOnb3YIOTCSI B Tp8KTe 

Heneperpy:IKBIOUIHe CX9Mblo DepHOJlH'19CK8SI pa6oTa HMnynbCHOI"O HCTO'IHHKa 

H3ny'leHHSI n03BOnSieT HCnonb30B8Tb penepHbiA CHI'Han B nO.Il06HbiX CXeMaX 

(HanpHMep, BXO.IlHOA CHI' Han JlnSI cflopMHpOBaHHSI HMnynbC8 38nHp8HHSI <f>3Y) • 

I . 
VIII.neTeKTOpHaSI annapaTypa COCTOHT H3 COBKynHOCTH ~HKUHOHanbHhiX 

6noxos, sbmonHSIIOUIHX onpeJleneHHble 38KOH'IeHHble onepaUHH, H 6noKos, ae 

CBSI38HHblX. C Henocpe,llCTBeHHblM npeo6p830BaHH9M HHcflOpMaUHH ( 6nOKH nHTa

HHSI, reaepaTop H Jlp.). 

IX. KoacTpyKUHSI annapaTypbr onpeJlenSieTCSI ee aaaaa'leHHeM H ycnosHSI

MH ee 3KCnnyaTBUHHo D03TOMY npH paapa60TKe CXQM 6nOKOB II HX KOHCTpyK

THBHOI'O HCnonHeHHSI Y'IHTbiBanHCb $aKTOphl, snHSIIOUIHe H8 napaMeTpbl anna

paTyphl. K T8KHM BH9WHHM cflaKTOpaM MO:IKHO OTH9CTH 1 HanpHMep, B03Jl9ACT

BH9 TeMnepaTypbl OKpy)KaJOUieA cpeJlbl H pacceSIHHe MOUIHOCTH BHyTpH npa6o-
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pa, 3neKTpH'I9CKHe nonS!, B03HHK810UIHe BHYTPH 6nOKOB npH 

WHX HMnynbCHblX CHI'Hanos. 

X. nn.11 OnHCblB89MOA annapaTypbl npHH.IIT8 6nO'IH8.11 KOMI 

TOpOR K8)KJlbiH cfly HKUHOHanbHbJii 6nOK . HMeeT CSMOCTO.I!TenbHC 

nonaea aa OTJlenbHOM waccH H ycTaaasn~saeTC.II s o6meA c 

'19CKHe C09JlHH9HH.II 6nOKOB OCyUieOTBnSIJOTC.II npH nOMOUIH pt 

pbl ll18CCH H UOKOn9BK8 pa3b9MOB llHT8HH.II 6nOKOB eTSH.Ilap 

noason.lleT npOH3BOJlHTb Y.ll06HyiO KOMllOHOBKY cflYHKUHOHan~ 

XI. B Ka'lecTse ocaosHbiX 6noK.os JleTeKTopaoA annapaT) 

CSI THnOBble 6nOKH, paapa60T8HHb!9 8BTOp8MH B 1965-67 I'I'o 

MOI"8TenbHbl9 6nOKH ( 6nOK llHT8HH.II, nepeC'I9TH8SI Jl9K8Jl8 H JJ 

B ueaTpanbHbiX 3KcnepaMeHTanbHbiX MacTepeKHX. KpoMe 6n 

/1 2 3/ 
B ' ' , B CHCTeMy BKni0'!9Hbl 6nOKH npHB9Jl9HHbiX HH:IKe 

a) YeanHTenb ene~TpoMeTpH'ieeKHA (YC-

KoscflcflauaeHT yeaneHH.II MaKe 

AMnnHTy.lla BbiXOJlHa.ll MaKe. 

Dpa neperpyaKe x 1000 speM.II soecTaaosneHHSI 

eocTasn.11eT ( .11n.11 pa6o'iero H neperpy)KaJOmero 

HMnynhCOB JlnHTenbHOeTbiO 2•10-B CeK) 

CpeJlHeKBaJlpaTH'iHoe aaa'ieaae wyMos, npH-

B9.1l9HHbiX KO BXO.Ily 

TeMnepaTypaa.ll cTa6HnhHOCTh 

J.1HTerpanbH8SI HenHH9AHOCTb npH r =2 MKCQK 

YcanHTenb HMeeT uenH JlBoliaoro llH«P«PepeauH-,, 
p0B8HH.II H OJlHOI"O HHTerpHpOBaHHSI 

6) Y C H n H T e n b H M n y 11 b C H bl j;j ( Y -6 ) 

Kos«P«PHuHeHT ycHneHH.II MaKe. 

AMnnHTyJla BbiXOJlHa.ll MaKe. 

BpeMSI aapacTaHH.II 

CxeMa ycHnHTenSI Y-6 aaanorH'IHa cxeMe 

ycHnHTemi YC-5, B KOTopoM oTcyTcTBYJOT cpop

MHpyJOume RC -uenH. 

e• 

E 

B) C x eM a ll B o ii H hi x coB n a Jl e H H li ( CC-2) ( pHe 

Paapewa10mee speM.11
1 

MHHHManhHoe 0 
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) 6ea aaa~aTenbHhlX HCKa•eaaA (a cny~ae aMnnaTyaaoro aaa

H) HCnOnb3yiOTCSI nHHeHH&Je B&IXOaHhle ycTpOHCTBa, pa6oTaiO-

Ka6enb, 

bl H3ny~eHHA npeo6pa3yiOT HeaneKTpH~eCKYIO BenH~HHy B aneK

KTpH~eCKHe caraanbi MOf'yT paana~aTbCSI no aMnnHTyae, !jlop

TOTe, no BpeMeHH noHBneHHSI H T,a, 

ecKHe caraanbi c aeTeKTopa nocTynaiOT aa !jloae noMex, aaa

IOIIIHX aOCTOBepHOCTb nepeaaaaeMOH HH!jlopMaUHH, lloMeXH MO

aHbl HCTO~HHKaMH H3ny'leHHH ( y-aany'leHae OT peaKTOpa, 

ny~eaae, paaaauuoHHbie aarpS13aeaae oKpy•aiOIIIHX npeaMeTOB 

HbiMH aneKTpH'leCKHMH CHrHanaMH ( IIIYMhl aneMeHTOB, HaBoa

BHeiiiHHMH !jlaKTopaMH. Caraanbi noMex B HeKOTOpbiX C1Iy'laSix 

HTb no aMnnuTyae caraanbi noneaaoA HH!jlopMaUHH, a cpeaHSISI 

aneHHSI HaMHOf'O npeBbiiiiaTb cpeaHIOIO 'laCTOTy H3MepSieMO:l!: 

neUH!jlHKH pa60Tbl HMnynbCHOf'O HCTO'IHHKa 6biCTpbiX HeHTpO

H3ny~eHHH, ycTaHOBneHHbie Ha ny~Ke HeATpOHOB, nocTyna

OK nepBH~HOf'O H3ny~eHHSI BCnbiiiiKH, COCTOSIIIIHH aa y -H3-

:pbiX HeHTpOHOB H o6pa3yiOIIIHH 6onbiiiOH neperpy•aiOIIIHA HM-

aneKTpOHHOH annapaTypbi, .anSI ycTpaaeHHR neperpyaKa npH

~Hbie MeToabi (aanupaaae !jloToyMao•aTeneA, orpaHH'leaae 

KCHMYMY, KOMneHCaUHSI H ap,) ana HCnOnb3YIOTCSI B TpaKTe 

He CXeMbl, llepHOaH~eCKaSI paoOTa aMnynbCHOf'O aCTO'IHHKa 

ona:eT HCnonb30BaTb penepHbiH CHf'Han B nOAOOHbiX CXeMaX 

HOH CHf'Han anSI !jlopMHpOBaHHSI HMnynbca aanapaHHSI <1>3Y), 

pHaSI annapaTypa cocTOHT H3 COBKynaocTH !jlyHKUHoaJnbH&IX 

SIIOIIIHX onpeaeneHHbie 3aKOH~eHHbie onepaUHH, H 6nOKOB, He 

OCpeaCTBeHHbiM npeo6pa30BaHHeM HH!j!OpMaUHH (6nOKH nHTa-

UHSI annapaTypbi onpeAenSieTca: ee aaaaaqeaReM H ycnoBHSI

UHH. lloaTOMy ITpH paapaoOTKe CXeM onOKOB II HX KOHCTpyK

HHSI Y'IHTbiBanHCb cjlaKTOp&J, BnHSIIOIIIHe Ha napaMeTpbi anna

BHeiiiHHM cjlaKTOpaM MO*HO OTHeCTH, HanpHMep, B03AeACT-

0Kpy*aiOIIIeH Cpeabi H pacceSIHHe MOIIIHOCTH BHyTpH npH6o-
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pa, aneKTpH~eCKHe nonSI, B03HHKaiOIIIHe BHYTPH 6nOKOB npH nOSIBneHHH 6onb-

wax HMnynbCHbiX curaanoe. 

X • .anSI ~nHCbiBaeMOH annapaTypbl npHHSITa 6nO~HaSI KOMITOHOBKa, npH KO

TOpOH .Ka)KabiH !jlyHKUHOHanbHbiH onOK . HMeeT CaMOCTOSITenbHOe 3Ha'leHHe,. Bbi

nonHeH Ha OTaenbHOM WaCCH H yCTaHaBnHeaeTCSI B o6meii: CTOHKe, 3neKTpH

'IeCKHe coeaRHeHHSI 6noKoB ocymeoTBnSIIOTCSI npH IIOMOIIIH paa'beMoB. PaaMe

pbi WaCCH H UOKOneeKa paa'beMOB IIHTaHHSI onOKOB CTaHAapTH3HpOBaHbi, 'ITO 

II03BOnSieT IIpOH3BOaHTb yao6HyiO KOMIIOHOBKY !jlyHKUHOHanbHbiX onOKOB, 

XI. B Ka~ecTee oCHOBHbiX 6noKOB AeTeKTopaoA annapaTypbi RcnonbayiOT

cSI THIIOBbie 6nOKH, paapa6oTaHHbie aBTOpaMH B 1965-67 rr, 11 •2•31 , H BCIIO

MOraTenbHbie 6nOKH ( 6noK IIHTaHHSI, nepec~eTHaSI aeKaaa H ap.) ,BbiiiYCKaeMbie 

B UeHTpanbHbiX 3KCnepHMeHTanbHbiX MaCTepCKHX, KpoMe onOKOB, OITHCaHHbiX 

/1 2 3/ 
B ' ' , B CHCTeMy BKniO'IeHbl 6nOKH IIpHBeaeHHbiX HH)Ke THIIOB: 

a) YcHnHTenb cne~TpoMeTpH'IecKHH (YC-5) (pHc.l) 

Koa!jl!jlHUHeHT ycRneaHa: MaKe 

AMnnHTyaa BbixoaaaSI MaKe. 

llpH neperpyaKe X 1000 BpeMSI BOCCTaHOBneHHSI 

cocTaBnSieT (anSI paooqero H neperpy*aiOmero 

HMITynbCOB AnHTenbHOCTb!O 2·10-6 CeK) 

CpeaaeKeaapaTH'IHoe aaaqeaHe wyMoB, npH-

aeaeHHhlX Ko exoay 

TeMnepaTypaaSI cTa6HnbaocTb 

l1HTerpanbH8S1 HenHHeHHOCTb npH r =2 MKCeK 

YcHnHTenb HMeeT uenH aeoii:aoro aH!jlcjlepeauH-
., 

pOBaHHSI H OaHOf'O HHTerpHpOBBHHSI 

6) Y C H n H T e n b H M n y 11 b C H bl H ( Y -6 ) 

KoacjlcjlHuHeHT ycRneHHst MaKe. 

AMnnRTyaa Bbixoaaast MaKe. 

BpeMSI aapacTaHHSI 

CxeMa ycHnHTeng Y-6 aaanorH'IHa cxeMe 

ycunHTenSI YC-5, B KOTopoM oTcyTcTBYIOT cjlop

MHPYIOIUHe R C -uenu. 

1000 

10 B 

40 MKCeK 

10 MKB 

He Xy)Ke 0,06%/C 

COCTaBnSieT 0,2% 

1500 

10 B 

50 HCeK 

e) CxeMa LlBOHHbiX coenaaeHHH (CC-2)(pRc.2). 

PaapewaiOmee epeMH
1 

MHHHMancHoe 0,1 MKCeK 

~ 
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I.{yBCTBHTenbHOCTb CXBMbl 

AMnnHTyaa B&IXOAHaSI 

0,5 B 

8 B 

BXOAH&Ie HMnynbCbl !flopMHpy!OTCSI IIO 8MIInHTyae H .ctnHTBnbHOCTH C IIOMOIIlbiO 

aeyx !flopMHpoeaTenea aa TyHaenbH&IX AHoaax. Pa3pemaJOmee epeMSI onpeae

nSieTCSI anHaoa K3-Ka6enSI THna PK-19. CxeMa oT6opa e&monaeHa Ha OAHOM 

TyHHenbHOM AHO.cte C TOKOBb!MH eonpOTHBneHHSIMH. 

r) CxeMa np on yc K a H H Sl (CD-2) (pHc.3) 

MaKCHManbHaSI aMnnHTyaa, nponycKaeMaSI nH

HeAHo 

BenH~HHa nbeaeeTana 

nnHTenbHOCTb "eopoT" 

AMnnHTyaa pa3pewaJOmero HMnynbca 

toe 
0,4 B 

1,5 MKCeK 

2 B 

MepTeoe epeMSI 1,5 MKCeK 

nHHeliH&Ie BOpOTa IIOeTpOeHbi IIO npHHUHny, OIIHeaHHOMY B / 4 ! • nnHTenbHOCTb 

"sopoT" onpeaenSieTeSI IIOCTOSIHHOH BpeMeHH B U91IH OAHOBH6paTopa, HCIIOnb-

3YBMOr.O e Ka~ecTee pa3pewa10mero !flopMHpoBaTenSI cxeM&I. 

a) B&IXOAHoa !flopMHpoeaTenb (Bell) (pHc.4) 

AMnnHTyaa exoaaaSI 2 s 

AMnnHTyaa B&IXO.ctHaSI 

nnHTenbHOCTb BbiXOAHOrO HMnynbca 

B&IXOAHOe eonpoTHBneaHe 

15s 

2 MKeeK 

6 OM 

B Ka~eeTse B&IXO.ctHoro aneMeHTa Henonb30BaH TpaH3HeTop THna D60111B. 

e) 3MHTTepHbiH IIOBTOpHTenb BbiXOAHOa (3D-3)(pHe.6) 

R ,. 2, 7 KOM 
BX 

R = 6 OM 
Bb!X 

AMnnHTyaa B&IxoaaaSI MaKe. 18 BOnbT. 

3) nnSI 8MIInHTYAHb!X H3MepeHHa B eHeTeMy 6nOKOB BKnJO~eHbl n H He a-

a&I a orpaHH"'HTenb (pHe.7) H npoeepo"'H&IA reHepaTop HM-

n y n be o e. Bee 6noKH nonaoeTbJO TpaH3HeTHposaHhi. n onSipaoeTb sxoaH&IX H 

Bb!XOAHhlX HMnynbeOB OTpHU8TenbH8H. HanpHlKeHHSI, 1IpHMeHHeMbie .ctn5! IIHTaHHSI 

eXeM, eT8H,l:lapTH30B8Hbl (:!::12s; ±27B). 

l13 nepe"'HeneHHb!X 6noKOB 6hinH H3f'OTOBneHbl .cteTeKTOpHbie eTOHKH 

AnSI eneKTpOMeTpH"'BeKHX H3MBpBHHH H8 HeliTpOHHhlX ny~KaX. 
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1. AnnapaTypa ans1 H3MepeHHSI nona&IX a!fl<!leKTHBH&IX ee~~ 

eTBH.SI aeaTpOHOB e S1Ap8MH. 

2. AnnapaTypa anSI H3MepeHHSI nona&IX a!fl!fleKTHBH&IX ee~' 

MeHTaX e IIOnS1pH3aUHeR HeRTpOHOB. 

3. B&IeTpaSI annapaTypa anSI aeTeKTopos aa nHTHeB&IX 

4. CneKTpoMeTpHqeeKaSI annapaTypa anSI 

e6ayapa). 

y -AeTeKTOp 

5. neTeKTOpHaSI annapaTypa anSI 9KenepHMeHTOB IIO He 

30BhiX nepexoaos. 

6. neeSITHKaHanbHSSI eHeTeMa .ctnSI Heene.ctOBSHHSI yrno 

7. CneKTpOMeTpH"'eeKaSI annapaTypa HMnynbeHoa HOHH3 

phi anSI H3y~eHHSI peaKUHA ( n , a ) • 

8. llJeeTHK8H8nbH8SI eneKTpOMeTpHqeeKaSI annapaTypa h~ 

KpeMHHeBbiX nonynpOBOAHHKOBbiX .cteTeKTOpaX. 

KpoMe Toro, qaeTb 6noKoB npHMeHSIIOT B apyrHx yeTpoR< 

B eHeTeMaX KOHTpOnSI 38 pa60TOH peaKTOpa, BXOAHOM yeTp' 

TenbHoro ueHTpa. 

Ha pHeyHKax rrpHBeaeH&I 6noK-exeMhi ~aeTH anrrapaTyp&I 

BbiWe. 

XDI.·1. AnrrapaTypa anSI H3MepeHHSI nona&IX 

e e q e H H A ( pHe.S). B KaqeeTBe aeTeKTopa rrpHMeHSieTeSI »U 

THnnSIUHOH.HhiA • .cteTeKTOp e ABYMSI !fJOTOYMHO:lKHTenSIMH 'J"HIT8 ell 

BXOAHblX eHrHanoB 3-30 MB, .ctnSI HX yeHneHHSI HeiiOnb3YIOTes 

rra Y-1-3. Pa3aeneHHe none3aoro eHraana H wyMosoro rrp01 

MOIIlbiO exeMbl eoBnaJleHHSI. nnSI 6onee "'BTKOH pa60Tbl exe 

eHrHanbi yeHnHB810TeSI H <1JOpMHpy!OTCSI KOpOTK038MKHyTbiM Ka6 

UHanbHblli ,l:lHeKpHMHH8TOp II03BOnSieT Bbi,l:lenHTb o6naeTb HeATI 

nnSI KOHTponSI pa60Tbl H nposepKH B CTOiiKe rrpeayeMOTpBH 

reHepaTOp H rrepee"'eTHaSI exeMa e BMKOeTb!O 1Q9 HMII. 

XIV. 2. A II rr a paT y p a an Sl H 3M e p e H H A non H hi x 

3KerrepHMBHTaX e nonSipH38UHBli aeATpOHOB (] 

UHOHanbhOMY IIOCTpOeHHIO aaanorH"'Ha exeMaM 1. B Ka"'BCTBB 

MBHBH :lKHAKOCTHbiii CUHHTHnnSITOp e 4 !floTOyMHO:lKHTBnSIMH THl 

rrynbebi C ell3Y cyMMHpyJOTeSI nocneaosaTenbHO Ha 3 l,IHHBA! 
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BJibHOCTb CXBMhi 

a BhiXOAH8SI 

0,5 B 

8 B 

Chi <iJopMHpyiOTCSI no 8MTIJIHTyAe H AliHTBJibHOCTH C nOMOIIlbiO 

ene~ Ha TyHHBJibHhiX AHOLlaX, PaspewaiOmee apeMSI onpeLle-

3-Ka6enSI THna PK-19, CxeMa oT6opa BhmonHeHa Ha OLlHOM 

e C TOKOBhiMH COTipOTHBJIBHHSIMH. 

n p 0 TI y C K a H H Sl ( CIT-2) ( pHC,3) 

anbHaSI aMnJIHTyAa, nponycKaeMaSI JIH-

a nhenecTana 

HOCTb "aopoT" 

yna paspewaiOmero HMnynbca 

lOB 

0,4 B 

1,5 MKCBK 

2 B 

e apeMSI 1 ,5 MKCBK 

a nOCTpOBHhi no npHHUHny 1 OnHCaHHOMY B /
4
/, .UnHTBJibHOCTb 

SIBTCSI TIOCTOSIHHO~ BpeMeHH B uenH OLlHOBH6paTOpa, 

TBe paapewaiOmero <PopMHpoBaTenH cxeMhi. 

Hcnonb-

HO~ <iJopMHpOBaTBJib (B<Jl) (pHc,4) 

yna BXOAHaSI 

ya.a BhiXOJJ.HaSI 

HOCTb BhiXOJJ.HOr'O HMnynbCa 

Oe COnpOTHBJIBHHB 

2 B 

15a 

2 MKCBK 

6 OM 

OJJ.HOr'O 8JIBMBHTa HCTIOJib30BaH TpaH3HCTOp THna IT601J.1B, 

TepHhl~ nOBTOpHTBJib 

R 

R 

= 2,7 KOM 
BX 

i3biX = 6 OM 

Tyna BbiXOJJ.HaSI MaKC, 

BhiXOLlHOi!: (3IT-3)(pHc,6) 

18 BOnbT, 

JIHTYJJ.Hb!X H3MepeHHH B CHCTeMy 6JIOKOB BKnJO"ieHbi JI H He i!:-

(pHc,7) H npoaepo"iHbiH reHepaTop HM-

6JIOKH TIOJIHOCTbiO TpaH3HCTHpOBaHbi, f1 OliSipHOCTb BXOJJ.HhiX H 

bCOB oTpHuaTeJihHaH. HanpHlKBHHSI, npHMBHSIBMbie JJ.JISI nHTaHHSI 

H30B8Hhl (!12a; ±27a), 

"iHCJIBHHhlX 6JIOKOB 6hlJIH H3r'OTOBJIBHhl JJ.BTBKTOpHhlB CTOHKH 

TpH"iBCKHX H3MBpBHHH Ha HBHTpOHHhlX ny"iKaX, 
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1, AnnapaTypa AJISI H3MepeHHSI nonHhiX s<P.PeKTHBHhiX Ce"ieHH~ asaHMOJJ.e~

cTaH·SI He~TpOHOB C SIJJ.p8MHo 

2. AnnapaTypa a.ng HSMepeHHSI nonHbiX acp<iJeKTHBHbiX ce"ieHHi!: a sKcnepH-

MeHTax C nOJISipH3aUHei!: Hei!:TpOHOB, 

3, BbiCTpag annapaTypa JJ.JISI a.eTeKTopoa Ha nHTHeBbiX cTeKnax. 

4. CneKTpoMeTpH"ieCKaSI annapaTypa nnSI 

c6ayapa). 

y -a.eTeKTopa ( a<lJ<PeKT Ml!c-

5, .UeTeKTOpHaSI annapaTypa LlliSI 9KCnepHMBHTOB TIO HCCJIBJJ.OBaHHIO <lJa-

30BhiX nepeXOJJ.OB. 

6, .UeCSITHKaHaJibHaSI CHCTeMa JJ.JISI HCCJI9LlOBaHHSI yrnOBblX pacceSIHHi!:, 

7. CneKTpOMeTpH"iecKaSI annapaTypa HMnynbCHoi!: HOHHSaUHOHHoi!: KaMe

phi JJ.JISI H3Y"'BHHSI peaKUHi!: ( D , a ) . 
8. illecTHKaHanbHaH cneKTpoMeTpH"iecKaH annapaTypa AnSI H3MepeHH~ Ha 

KpeMHHBBhiX nonynpOBQAHHKOBhiX ABTBKTOpaX. 

KpoMe Toro, qacTb 6noKoB npHMBHSIIOT B a.pyrHX ycTpoiicTa~;~x, HanpHMep, 

B CHCTeMaX KOHTpOJISI 3a pa60TOi!: peaKTOpa, BXOLlHOM ycTpOi!:CTBB H3MBpH-

T9JibHOr'O UBHTpa. 

Ha pHCYHKaX npHaea.eHhl 6noK-CXBMbi qacTH annapaTypbi 1 nepe"iHCJieHHOi!: 

Bh!WB, 

XDJ.1. AnnapaTypa nnH H3MepeHHH nonHbiX acp<tJeKTKBHbiX 

ceq e H H ii ( pHc.8). B Ka"'ecTae a.eTeKTopa npHMeHHBTCH JKHLlKOCTHoi!: cuHH

THJIJIHUHOH.Hhi~ _a.eTeKTOp c JJ.BYMSI cpoTOYMHOJKHTeJISIMH rHna <ll3Y -49. YpoaeHb 

BXOJJ.HhiX CHr'HaJIOB 3-30 MB, JJ.JISI HX yCHJIBHHSI HCnOJib3yiOTCSI yCHJIHTBJIH TH

na Y-1-3. Paaa.eneHHe nonesHoro CHrHana H wyMoaoro npoHSBOJJ.HTCSI c no

MOIIlbiO cxeMbi coanaa.eHHSI. ilnSI 6onee "ieTkoii pa6oTbi cxeMbi coanaLleHHH 

CHr'HBJibi yCHJIHB8IOTCSI H <1JopMHpyiOTC51 KOpOTK038MKHYTbiM Ka6eJieM, ilHcpcpepeH

UHaJibHbii!: AHCKpHMHHaTOp n03B011SIBT BbiAB11HTb o6nacTb Hei!:TpOHHOr'O cneKTpa, 

fing KOHTpOJISI pa60Tbi H npoaepKH B CTOHKB npea.yCMOTpBH KanH6pOBO"iHbli!: 

reHepaTop H nepeC"iBTHaSI CXeMa C eMKOCTbiO 109 HMn. 

XIV. 2. AnnapaTypa a.nSI ·H3MepeHHH nonHbiX ce"ieHHi!: B 

9KCnepHMBHT8X C TIOJIS1pH3aUH9H HBHTpOHOB (pHc,9) no <lJyHK

UHOH811bhOMY nocTpoeHHIO aHanorH"'Ha cxeMaM 1. B Ka"ieCTBe a.eTeKTopa npH

MeHeH lKHAKOCTHbi~ ~UHHTHJI11SIT0p C 4 <lJOTOYMHOlKHTBJISIMH THna <Jl3Y -49. J.1 M

nyllbCbi C <Jl3Y cyMMHpyiOTCSI nOCJ19AOBaTB11bHO Ha 3 1,1HH9HHbiX CyMMaTopaX 

• 7 



I 

H IIOClle yCHll9HH5I SMilliHTY.QHOI"'O OT6opa IIOCTYIISIOT Ha H3MepHT9llhHbl9 CHC

TeMbl nHU anSI aanhHeAwero aaanH3a, Bbi.QeneaHe aaanH3HpyeMoro CHraana 

H3 WYMOBbiX I1p0H3BO.QHTC5I CXeMOA .QBOAHb!X COBIIS.Q9HHA C pa3peWeHH9M 0,1 MKCeK 

nocne npeasapHTenbaoro cyMMHposaHHSI CHI"'Hanos. CyMMHposaHHe cHraa

nos IT03BOnSieT IIOBbiCHTh s<jl<jleKTHBHOCTh C'leTa. B CTOAKe ycTaaosneabi reae

paTop H nepec'l:eTHaSI cxeMa. 

XV. 3 , A II II a paT Y p a .Q n 5I .Q e T e K T 0 p a H a n H THe B bl X C T e K

n a X npe.QHa3Ha'leHa Jlll5I Ilp9JlB8pHT9llbHOI"'O OT60pa HMIIYllhCOB, qJOpMHpOBaHH5I 

H nepeaa'IH HX no Ka6en10 aa CHCTeMy 6biCTporo speMeHaoro aaanH3a. Cpea

HSISI aMIJliHTYJla CHI"'Hana C aHO}la <jlOTOYMH0)f(HT9ll5I - 150 MB npH M~KCHManb

HOi!: 3al"'py3Ke JlO 10
5 

HMII/CeK, .LlnSI YCHll9HH5I CHI"'Hana I1pHM9H9Hbl yCHliHTe

liH C Bp9M9H9M HapacTaHHSl 10 HC9K, 0T60p HMIIYllhCOB, COOTB9TCTBYIOlUHX 

HeftTpOHHOMY CII9KTpy, I1pOH3BO/lHTC5I 6b!CTpblM HHTerpallbHb!M JlHCKpHMHHaTo

pOM, 06wee pa3pewaJOwee speMSI npH cpeaaea aMnnHTyJle CHI"'Hana cocTas

nSieT 0,1·1o-6 ceK. 

XVI. 6 • 3 n e K T p 0 H H a !I a II II a p a T y p a ll n 5I y - ll e T e K T 0 p 0 B ( s<jl

<jleKT M~cc6ayspa) COCTOHT H3 2 CileKTpOMeTpH'IeCKHX YCHliHTeneii C 06lUHM 

KOS<jl<jlHUH9HTOM yCHll9HH5I 10
6 , llH$tJepeHUHallbHOI"'O JlHCKpHMHHSTOpa, Bb!XO,Q

Hb!X <jlopMHpOBSTenel!: H nepeC'IeTHO.i:t CX9Mbl, .LlnSI YM9HhW9HH5I pa3pewaJOlUe

f'O BpeMeHH TpSKTa B yCHliHT9liH BB9Jl9Hbl JlH<jl<jlepeHUHpyJOWHe U9IIH, 

xvn s. AnnapaTypa JlliSI SKCnepHMeHTOB no HCcneaosa

H H 10 <jla30Bb!X nepeXOJlOB ( pHC,1 0.) COCTOHT H3 .CIBYX H.Q9HTH'IHbiX 

TpaKTOB, BKliiO'ISIOWHX B ce6SI: 

a) 6opHbil!: C'leT'IHK ael!:Tpoaos; 

6) npeasapHTenhHbil!: cneKTpoMeTpH'IecKHii ycHnHTenh c K MaKe =1000; 

\ 
s) OCHOBHOl!: CII9KTpOM9TpH'I9CKHii YCHliHTenh KMSKC : 1000; 

I') JlH<jl<jlepeHUHallbHbJl!: JlHCKpHMHH8TOp C JlOIIOliHHTellbHbiM HHTerpallbHblM 

BbiXOJlOM; 

Jl) nepeC'19THYIO CXeMy. 

BblXO/lHble CHI"'H8llbl C 6opHOI"'O C'I9T'IHKa aMnliHTYilOii 100 MKB - 1 MB 

ycHnHsaJOTCSI KacKallOM npeasapHTenhHoro ycHneHHSI H nepeaaJOTCSI no Ka6en10 

/lliHHOl!: 1Q00M Ha BXOil OCHOBHOii CTOi!:KH arrnapaTypbi, npeasapHTellbHOe ycH

ll9HHe CHI"'Hana .QO Ka6en5I 3H8'1HT9llhHO ynyqwaeT OTHOW9HHe CHI"'Han/wyM, 
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xvm. 6. CneKTpoMeTpH'IeCKag anrrapaTypa HMII 

HH3aUHOHHOl!: KaMepbi llll5I H3y'leHHSI peaKUH~ 

eT B Ce6SI 3apSIIlO'IyBCTBHT9llhHb18 ManowyMSilUH9 npe/lyCHll~ 

cneKTpoMeTpH'IeCKHe ycHnHTenH THna YC-5, cxeMy KOMneac, 

H BbiXO/lHhie ycTpoi!:cTsa. CncTeMa BKliJO'l:aeT s ce6SI reaepe 

IlliHTYilbl JlliSI KaliH6pOBKH H nposepKH liHHel!:HOCTH H speMeHHC 

CHCTeMbi, BbiXOilHOl!: KaCKaa annapaTypbi o6ecne'IHsaeT ne1= 

MeTpH'IecKoA HH<jlopMaUHH no Ka6en10 1 DOOM Ha sxoa MHoror 

perHCTPHPYIOIUeA CHCT9Mbl nl1U 6e3 3HS'IHT9llhHOI"'O YXYJlWeH: 

Koro pa3peweHHSI. AnnapaTypa o6ecne'IHBaeT cTa6HllbHbie 1 

JlliHT9llhHOM H3MepeHHH Ha HeftTpOHHb!X ny'IKaX, 

ABTOpb! BbiHOCSIT HCKpeHHIOIO 6naroaapHOCTh r .n .)f(yKOBJi 

BHHMSHHe H IIOMOWh B pa6oTe. 

nHTepaTypa 

1. A.A.OMenbHHeHKO, K.r.Po.aHOHOB, Xen Een TbiHb, npenpHHT 0 

.0y6na 
1 

1865. 

2. nH CaM Pen, K.r.Po.aHOHOB, npenpHHT 0115111, 13-3765,.0y6na, 

3, K.r.Po.aHOHOB, Xen Een TbiHb. nT3, 4, 88 (1867), 

4. n.c.ropn, 11.C. KpaweHHHHHKOB, B.11.Xa3BHOB. 3neKTPOHHK8 B c. 

pHH H.aepHbiX H3ny'leHHJI. A TOMH.:;l.aBT1 1863, CTp, 156. 

PyKonHCb nocTynHna B H3AaTenbCKH~ 

5 HIOHl'l 1968 POAa. 
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SI aMnnHTy.UHOI"'O OT6opa flOCTynaJOT Ha H3MepHTenbHble CHC

.aanbHeltruerO aHanH3a, Bhi.aeneHHe aHanH3HpyeMoro CHrHana 

'3BO.UHTCSI cxeMolt .aeoltHhiX coena.aeHHlt c pa3perueHHeM 0, I MKCeK 

enbHoro cyMMHpoeaHHSI cHrHanoe, CyMMHpoeaHHe CHrHa

OBhiCHTh s<jJ<jleKTHBHOCTb C'ieTa, B CTOltKe ycTaHOBneHbl reHe-

THaSI cxeMa, 

paTypa .anSI .aeTeKTopa Ha nHTH9Bb!X CTeK

eHa .anSI npe.aeapHTenbHOI"'O OT60pa HMnynbCOB, <jJOpMHpOBaHHSI 

o Ka6enJO Ha CHCTeMy 6biCTporo epeMeHHoro aHanH3a. Cpe.a

aHo.aa <jJOTOYMHO>KHTen.H - 150 MB npH Ml;iiKCHManb-

105 HMn/ceK, nnSI ycHneHHSI CH!"'Hana npHMeHeHbl ycHnHTe

HapacTaHHSI 10 HCeK, 0T60p HMnynbCOB, COOTB9TCTBYJOII1HX 

KTpy, npOH3BO.UHTCSI 6b!CTpblM HHTerpanbHb!M .UHCKpHMHHaTO

epeMSI npH cpe.aHelt aMnnHTy.ae cHrHana cocTaa-

T p o H H a Sl a n n a p a T y p a .a n Sl y - .a e T e K T o p o a ( a<jl

a) COCTOHT H3 2 CII9KTpOMeTpH'i9CKHX ycHnHTenel\ C 061llHM 

ycHneHHSI 106 , .UH<jJ<jlepeHUHanbHOro .UHCKpHMHH8TOpa, Bb!XO.U

enel\ H nepeC'ieTHOH CX9Mhl, nnSI YM9HbUl9HH.H pa3peruaJOII19-

KT8 e ycHmtTenH eee.aeHbi .aH<jJ<jlepeHuHpyJOruHe uenH, 

apaTypa .an.H aKcnepHMeHTOB no Hccne.aoaa

nepexo.aoe (pHc,10) COCTOHT H3 .UBYX H.U9HTH'iHblX 

aJOUlHX e ce6.H: 

C'ieT'IHK HeHTpOHOB; 

HTenbHhiH cneKTpoMeTpH'ieCKHil. ycHnHTenb c K MaKc1
· =1000; 

A cneKTpoMeTpH'IeCKHA ycHnHTenb KMaKC = 1000; 

HUHanbHb!il. .UHCKpHMHHBTOp C .aononHHTenbHbiM HHTerpanbHblM 

THYJO CXeMy. 

CHI'H8nbl C 6opHOI'O C'i9T'iHK8 aMnnHTy.UOlt 100 MKB - 1 MB 

Ka.aoM npe.aeapHTenbHoro ycHneHHSI H nepe.aaJOTCSI no Ka6enJO 

a BXO.U OCHOBHOH CTOHKH annapaTypb!, llpe.aaapHTenbHOe YCH

.UO Ka6enSI 3Ha'iHTenbHO yny'iruaeT OTHOUl9HHe CHrHan/myM, 
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xvm. e. CneKTpoMeTpH'ieCKa.H annapaTypa HMnynbCHOA HO-

H If 3 aU H 0 H H 0 A KaMe p bl .U n Sl H 3 y 'i e H If Sl peaK U If H (ll, Cl) BKnJO'iB

eT B ce6SI 3BP,S!JlO'iyBCTBHTenbHbie ManoruyMS!lliH9 npe.aycHnHTenH, OCHOBHbie 

cneKTpOMeTpH'ieCKHe ycHnHTenH THna YC-5, cxeMy KOMneHCaUHH neperpy30K 

If Bb!XO.UHble ycTpOltCTBa, CHCTeMa BKnJO'iaeT B ce6SI reHepaTop TO'iHOlt BM

nnHTY.Ubl .UnSI KBnH6poBKH H npoaepKH nHHeltHOCTH H BpeM9HHOlt CTB6HnbHOCTH 

CHCT9Mbi, BbiXO.UHOA KacKa.a annapaTypbi o6ecne'iHaaeT nepe.aa'iy cneKTpo

MeTpH'ieCKoA HH<jJOpMaUHH no Ka6enJO 1Q00M Ha BXO.U MHoronapaMeTpH'ieCKOlt 

perHCTpHpyJOIUelt CHCTeMbl nHU 6ea 3Ha'iHTenbHOrO yxy.arueHH.H aHepreTH'ieC

KOrO paaperueHHSI, AnnapaTypa o6ecne'iHaaeT cTa6HnbHbie napaMeTpbi npH 

.UnHTenbHOM H3MepeHHH Ha HeltTpOHHb!X ny'IKBX, 

ABTOpbl Bb!HOCSIT HCKpeHHJOJO 6naro.aapHOCTb f ,ll ,)KyKOBY 3a IIOCTOSIHHOe 

BHHMaHHe H IIOMOIUb B pa6oTe, 

flHTepaTypa 

1. A.A.OMenbHHeHKO, K.r.PotlHOHOB, XeH EeH TbiHb. nperrpHHT OUHU, 2280, 

Jly6HB I 1965, 

2. nu CaM PeH, K.r.PotlHOHOB. nperrpHHT OUHU, 13-3765,11.y6HB, 1968. 

3. K.r.PotlHOHOB, XeH EeH TbiHb. nT9, 4, 98 (1967). 

4. n.c.ropH, u.c. KpaweHHHHHKOB, B.U.Xa3BHOB. 3neKTpOHHKB B crreKTpOMeT-

pHH HtlepHbiX H3ny'leHHif. A TOMH:;Itl8T1 1963, CTp. 156. 

~ 

PyKonHCb nocTynHna e H3AaTenbCKHA oT.aen 

5 HIDHH 1968 rona. 
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