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RB8:lt8Hlll8· 

0,JtHa H3 OCHOBHHX 3a,I{atJ HCCJI8.ll;OBaHH.II .II,Jt8pHHX B3aHMO_-

,JtelfcTBHJI, B KOTOPHX HMJIJJ,JtaetC.11 BllJI8T HellTpOHOB, - onpe,JteJiemrn 

aHeprHH nocneABHX. Ha H3ytl8HIIIH HettTpOBHHX cneKTpOB MOE8T 61:iTD 

nOJiyti8Ba HBWOPM!llUIH O CnHHax, qeTHOCTlDC Ill 3HeprHlDC ypoBBett H,11;8p. 

Henocp8'ACTB8BHHM M8TO'AOM cneKTpOM8TPIIIH 6HCTPHX H8llTpOHOB 

HBnH8TCH 0Ilp8'A8n8Blll8 HX 3Beprll!lll no BP8M8Hlll nponeTa. HCil03ID30Ba

BH8 3Toro H8TO'Aa CBHSaHO.B nepBYJO oqep8'AD C pemeHlll8M 

cneUHWHqecltl'IX npo6neM BaHOC8KYH'AffOi H;D;8PHOtt 33I8KTPOBHKH, Ill B 

nocne'ABH8 rO'AH qHcno ony6nHK0BaHHHX M8TO'All'll8CKHX pa60T B 3T0!1 

o6naCTH HenpepHBHO pacTeT. · 

B pewepupyeMott 'AHCCepTau111111 pacCMOTP8H PH.lt BOnpocoB 3TOtt 
' . 

M8TO'Al'JKIII, CBH3aHHHX C HCC;J16AOBaHH6M OCBOBHWC napaueTpOB cneKTPO-

M8TpHqecKHX ycTaHOBOK, C paaBIIITH8M HX CTPYKTYPH,_ C ynyqmeHH8M 

lllX xapaKT8PHCTIIIK, a T8.Kllt8 np~B8'A8B aHMlll8 Ill OnHCaHlll8 _33I8M8HTOB 

008'A8.llHOro B na60paTOPHH H8llTpOHHOtt g)H3HKH OH~ cneKTPOM8Tpa 

no BP8M8Hlll nponeTa B KaqecTB8 np111uepa BOSMOEHOro pemeBHH. 

~HCC8J)TaulllH OTpazaeT pa60TH aBTOpa B 3TOM HanpaBJI6HIIIH H 

COCTOHT H3 BB8'A6HHH, BOCDMH rnaB, 8aKJIIDq8HHH H npHnOE8HHH, 

CO'A6PEaHlll8 KOTOpHX HanaraeTCH HHE8. 

I. 06UtH8 'Bonpocu cneKTpOM8TpHH no Bp8M8Hlll npOJI.8T8, 

HCXO'AH H8 H806XO'AHMOCTH CIIICT8MaTH8auHH H onp6A83I8HHH OCHOB

BHX nOBHTllltt BP8MH-nponeTHOtt M8TO'AHKH, B nepBOtt rnaBe 'AHCC6pTauHH 

paccMoTpeuu WH8HqecK111e OCHOBH cneKTpoMeTpH111 no BpeueHH nponeTa, 

OCHOBBH8 xaPaKT8pHCTHKB Cll8KTPOM8TPHqecKHX YCTaHOBOK Ill HX o6-

06nt8HHWI CTpyKTypa. 
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Onpep;exeHHO aHeprRH HettTpOHOB no :epeMeBH nponeTa CBO;zu'ITCH 

K 1rn11epemno BpeMeBH, npomep;mero c YOMeBTa BWieTa nettTpoHa HS 

B8KOTOpott naqam,aott TO'l:JKH. (IlOHBJI8BH8 cnraana 11CTapT 11
) p;o MOM6BTa 

ero perHCTpaJtHH B KOBU8 onp6'A8JI8HBOrO nponeTBOrO paccTORHHH 

(noxyqeBHe cnraana "cTon"). Hea8JIHCH14O OT MOTO'Aa noxyqeBHH 

- CHrBana 11 CTapT11 (HCilOJIJ,3OBaHH8 pacceHBHH HettTpOBOB B KpHCTaJIJie 

)!;8T8KTOpa 11 CTapT11 ; perHCTpa1urn conpoBOllt)J;aIDlltHX BW18T HOttTpOHO:B 

1rnnyqeaz1t; npHM6B8BH8 HWym',CBOro HCTO'l:JHHKa B8'1Tp0HOB), OCBOBBH

MH aneHeBTaMH Cll6KTPOM8TPOB no :epeMeBH nponeTa (CBll) HBJIHIDTCH: 

I. ~8T6KTOP H8'1TpOBOB H ycTpOICTBO (HnH )!;8T8KTOP) nonyqeBHH 

cHrBana 11 cTap'1!11
; 

2. YcTpOttCTBO )J;XH HSM8p8BHH KOpOTKIIIX Bp8M8BBlllC HBT8pBaJIOB 

H BaKOM8HHH HH~OPMa.ItHH (CHCT8Ma BP8M8HBOro ananesa); 

3. BcnoMoraTenhHlie cHcTeMli (HanpHMep, cecTeMa cneKTpoueTpH

poBaHHH 3HeprHH conpoBo:lt,l(aD~Hx qactnn, cecTeMa ~ononHHTenLHoro 

BpeMH- aMnnHTY)l;HOro OT6opa, CHCT8Ha KanH6pOBIGI H KOBTPOJIH 

H T.;zt.). 

06maa CTpYJtTypa CBll onpep;enH8TCR cnenHipHKOil: 8KCll8pHM8BTOB 

H oco6eHBOCTru4H H CT8ll8HDE pasBHTHR BHll18ll8peqHCJI8BHRX: CHCTOM. 

B neJIOM, CBil uoryT 6m» oxapaKT8PHSOBaHli CJI8p;y!OllUU4B OCBOBH!,Jlffl 

napaYeTp&rn: Bpeuesaoe paspemeBHe, auepreTHtJeCKOe paspemeHHe, 

paspemeBH8 no BCilOMOraT8JIJ,BID4 Cll8KTPOK8TPH'l8CKHM KaHaJiaM, 

8cW/8KTHBBOCT», pa6oqme ;zu'18:fia3OBH, p;HBrumqecKHtt )tHanasoB, mrnett

BOCTD, 6ucTpop;ettcTBH8, CTa6HJIJ,BOCTb (BnHRH~e T8Yn8paTypli, 

BanpHR8BHH IlHTaHHH H T~p;.). 
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2. lleTOKTOpli(1B.Il 

B HaCTO~ee BpeMH B CBil HCilOJIJ,SYIOTCH npeHMy~eCTB8HHO opra

HH'l:J8CKH8 CUHHTHXXHTOPN B CO'l:JeTaBHH C ~TOYMHOlltl'IT8JIHMH ;ztJIH 
II . 

11BP8M8HBl:lX HSM8p8BHtt • CUHBTHJIJI~HOBHH8 ;lt8T8KTOPH o6ecneqHB8.IDT 

cpaBHHT8JIDBO BNCOKOe BP8M8BBO8 paspemeBHe, ;ztOCTaTO'tJBYIO 84X»8KTHB

BOC~b H MaJIOe M8PTB08 Bp8MH, HO IIIX aYilnHTY'AHO8 paspemeHHe 

HBJIH8TCH B8Y'AOBJI8TBOpHT8JIDHI:nl. 

OcnoBBID4H ~aKTOPaMH, onpep;enaro1,1unm Bpe~eH~oe paapemeHHe 

CUHBTHJinHUHOBHliX )!;8T8KTOPOB,HBJifl8TCH B8JIH'l:JHBa OTHOmeHHH KOHB8P

CHOHHDI 8~KTHBHOCTH CUHHTHJIHHTOpa Kero Bp8K8B1il BUOB8'1:JHBaHHH 

H BP8M8HHaH eeonpe'AeJieHHOCTD, CBHSaHBa.il C npHM8HH8111:nm ~SY. 

YU8HDW8HH8 IlOCJI8;ltB8tt 1il nonytJeHK8 xopomero OTBOmOHHH CHrBan-myx 

CTaHOBHTCH BOSJlOlltBW npH DOKOIIU{ yCTaHOBKH, cop;eps~en HCTO'l:JBDKH 

8TaJIOHBRX: CB8TOBNX HYfiYJIDOOB HaHOO8Ityli)J;HOtt )J;mIT8JIDHOCTB 1i1 llOSBO

rum~ea nop;6zpaTD OIlTHMaJIDHli8 aeaqeHHH pa6Olll1X BanpHJEeBBl BC8X 

8JI8KTpop;oB ~SY. 

~CilOJIJ,Syeuue B CBil !H~ HH;lU'IBB)J;yaJIDBO nop;o6paHHU8 'A8nHT8JIH 

~SY suaqHT8m:.HO OTnH'l:JaIDTCH OT naonoprBux, H )J;JIH Hll xapaKTepso 

nporpeCCHBHO8 HapacTaBHe J.l'.8l!C~1i1HOAHUX llOT8BnffaJIOB C npH6JIH:at8-
. . 

BH8M K anop;y. C neJIJ,E YJ1Y'lm8HHH CTadHJIDBOCTB ~y 11 CTapT 11 l'f 11 CTOll 

UOl!CHO IlHTaTD OT op;soro HCTO'l:JBHKa, qTo6u KOMn8HCHPOBaTb BO8HHK8J>

mue Hs-sa ero H8CTa6HJIJ,HOCTH BP8K8BBH8 C)J;BHrH. ~JIH IDOPlfflPOBaHKH 

CHrBaJIOB OT ~SY B CBll KCllOJIJ,SOBaJIOCb "6HCTpO811 _ nepeceqeBH8 HyJIH 

(c p;H~epe~HPOBaHH8M H llOOJI8)J;yIDIIU{M CJIOZ8HH8U aap;epzaHHoro H HB

B8PTHPOBaHHOro CHrBana)~ 

Ilp1i1M8H8HH8 nonynpOBOAHHKOBUX ~6T8KTOpOB B CBIT (BliCOK08 aM

DJJ1ilTYAHO8 pa3peweJme KOTOpux DO3BOJJH8T cneKTpoueTpHpOBaHH8 3H8p

rHH conpoBox~aD~Hx qacTHq)noKa orpaHHtJeHo,rnaBHHM o6pa3ou, Ha-aa 
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MBJIOrO YPOBHH BX oerHBJIOB. ~JIH nOJiytl8HHH BHOOKOro BP8M8BBOro 

pa3pemeHHH 3TH AeTeKTOpbl AOllHH 6HTb H3rOTOBJieHbl H3 cpaBHHTeJibHO 

HH3KOOWIOro xpewma, HMeTb He60JibWYD ITJIOII!a,D;b H TOJllllHHY H B}Uep

DBarb BHco1me pa6oqee uanpaxeHBH. 

Trut KaK COBM81l!8BH8 H806XO]U!MOro B 8TOK CJiytlae 60JI»moro 

K08<p<pHIUi8BTa ycHJI8BHH C LfflHHMBJI»HIDI BP8M8H8M HapacTaHHH H ODTH

MBJI»Bmm CD8KTPOM8TpHqecKHMH xapaKT8PHOTHKaMH TPY'ABO BHDOJIHHMO, 

neJiecoo6pasuo pa3AeJIHTb OHrBBJIH 'Anfl 8J41IJIHTY'ABOro H BP8M8BHOro 

aHBJIHsa (B CBil J!Ht ;ztna aToll neu eonon:r,syeToa mmym.ouwt 

TpaHO~OpMaTop) H YCHJmBaT» HX pa8'A8n»BO npH IlOMO!llH sapHJtoqpoT

BHT8lll,HOrO _OIT8KTpOM8TpHqeoxoro H DIHPOKODOJIOCHOro MBJIOmY14Hll!8rO 

YCHJIHTene016, 7{ PeaJIH3aUHR ITOOJI0AHero H3-3a ero 6GJibWOR A06pOTH~ 

0TH ( t.FK - rn10 -IOIIru) CBR3aHa C orrpeAeJieHHWDI TPYAHOCTRMH. 

Paspa60TaHHwt 'AJIH CBil JIH~ YCHJIHT8JI» HM88T KOS~qH8HT 

YOHJI8HHH 500 - IOOO'npH BP8M8HH HapaCTaHHH 6.I0-9oex; SaBHOH

MOOT» K08ql(pHUH8HTa YOHJI8BHH OT HSM8H8BHH TeunepaiypH H uanpffllte

HHH DHTaHHH - 0,03% ; 0c H 2.Io-3/ %; H8JIHH8fiHOCT» rrpe aMnnHTY

'A8 · BHXO'ABHX OHrHBJIOB 'AO 5B H uarpysxe 75 OM - M8H»me I%, a ypo

B8H» myuoB, rrpHB8;zt8HHHX K BXO'AY - 28.I0-6B. 

3. Bp8M8HIH,i8 8.HaJIH:aTOpbI CBil B HaHOC8KyHl,;HOM 
;g_eanasoue 

B CIT0KTPOM8TPHH no BpeMeHH rrpOJI8Ta B HaHOC8KYH'AHOM ;ztHana-

30H8 H8.l'l60JibW88 pacnpocTpa.H8HH8 nonyqHJIH OHCT8Mbl 'AJIH Bp8M8HHOro 

auaJrnsa c rrpeo6pasoBaHHeM "BpeMH-aMDJIHTy'Aa" auanoroBoro THna 6Jia

roAapa H3 xopODIHM rrapaueTpaM, rrpoCTOTe H YA06CTBY B 3KcrrnyaTaUHH. 

Mx 'A8fiCTBH8 OCHOBaHO Ha ITO'AKJiroqeHHH KaKofi-TO HaKOITHT8JibHO-

Y'AJIHHHT8JibHOil CHCT8Mbl B ~8tI8HH8 H3M8PH8MOro BP8M8HHOro HHT8pBaJia 

I (rrpHHUHil 11 CTapT-CTOIT11 ) l1JIH T - I (npHHUHIT "nepe!\pb!THll 
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HMilYJI»COB11 , r;zte T - ;ztHanaaOHHaH KOHCTaHTa) K H8KOTOpouy HCTOtIHH

KY saeprHH npH IlOMOII!H 6HCTpO;zt8llCTBYID:it8ro KJIIJqeBoro ycTpOttCTBa. 

IlonyqeHHH8 HMllyJU,Cbl C aMITJIHTy;ztoll, nporropqeoBam.Holl BP8M8HH 

HaKOITJI8HHH H H8ItOTOpolt ItOHCTaHTe npeo6pasOB8.HHH, YCHJIHEaJOTCH 

JIHH8ilHbIM YCHJIHT8JI8M H nocTynaroT B MHOroxaHaJI»Hldt aunJIHTy;ztBH11 

8.HBJIHSaTop. 

Tax KaK B 60JibDIHHCTB8 ony6JIHKOB8.BHHX pa60T OITHCHBaJOTOH 

TOlll,KO KOHKp8THH8 npeo6paaoBaTeJIH HJIH 8KCll8PHM8HTH, TO B TpeTbeff 

rJiaB8 ;ztHCC8PTartHH ;ztaH o6sop rJiaBHHX HanpaBJI8HHtt pasBHTHH B 

STOlt 06JiaO~H, rrpHB0A8Hbl CHCT8MaTH88l\HH H OllP8'A8JI8HH8 HX OOHOBHHX 

rrapaM8TpOB (pa6otIHll ;ztHanasoH, KOHCTa.HTa ~peo6pasOB8.HlfH, BP8M8H

H08 paspemeuee, ~HH8llHOCTb, qyBCTBHT8JIDHOCT», aMITJIHT~HaH SaBH

CHMOCT», T8MnepaTypHaH 8aBI1CHMOCT», SaBHCHMOCT» OT aanpHllt8HlfH 

ITHTaHlfH, MaKCHMam.uoe qHcJIO KaHBJIOB, aarpysoqHue xapaKT8PHCTHKH) 

/2/. 

Oco6eHHOCTH o60HX paapa60T8.HHIDC ;ztJIH CBil JIH~ npeo6pasoBaTe

JI8it CJI8'AYIDilUf8. IlepBmt H8 HZX pa60Ta8T Ha npliHUHD8 11CTapT-CTOil11 H 

B H8M npHM8H8Ha CHMM8T_pHqHaa (')BJiaHCHaH CHCT8Ma CJIOJK8HHH KJI10qem,1x 

HMrrym.coB; ero pa6otIHe ;ztHanasOHH - 20, 50, IOO.Io-9ceK, KOHCTaH

Ta npeo6pasoBaHHH - 5, 2 H I.I06B/ceK 688 YCHJIHT8JIH H 250, 100 

H 50.I06B/CeK c JIHH8fiublM YOHJIHT8JI8M; ero qyBCTBHT8JibHOCT» -

-200.10-JB,~HHTerpaJibHaR H8JIHH8HHOCTb - M8HbWe O,J%, a anrrapaTypHoe 

BpeMeHHOe pa3p~meHHe~8-Io-12ceK HJIH He xyxe 0,05% (cM.pHc.I)151• 

BTopoll rrpeo6pasoBaTeJI»· pa6oTaeT Ha npnH~Hrre 11 nepexphlTHH 

HMnyJIDCOB11 , HM88T Tp8X;ztHO;ztHyro xmoqeBYIJ CHCT8My; B HOM npHM8H8HH 

KOMll8HCHPYIOII!H8 qerrH 'AJIH IlOBHm8HHH JIHH8llHOCTH H 6HCTpO;ztellCTBHH, 
/7/. 

H Bil8PBH8 HCilOlll,80138.HH ycTpOitCTBa H8JIHH8ltHoro MO;zteJIHpOBaHHH 

~JIH TOtIHOit KOMIT8HCartHH aMllJIHTy;ztHOil aaBHCHMOCTH. Ero pa60lllf8 
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~Hanaaonu 20, 60, roo.ro-9cex; xoBcTaBTa npeo6paaoBaHHH s, 
I,6 H r.ro6 B/ceK 6ea ymumTeJIH H 200, 70, 40.I06B/cex c JIH

Hettnw YCHJIHTOJI8ll H BUXO~HW! ~OpWlpOBaTeJieu; qyl!CTBHT8lIDHOCTD -

- 200.IO-~B, HHTerpaJIDHSR HOJIHHettllocTD ll8HDme 0,5~, TeuneparypHaR 

aaBBCHMOCTD - 0,004% ; 0c, annapaTypB08 BpeueHBOO paapemeBE8 

OKOJIO 9.Io-12cex H3Uf Be xyJ!te 0,05%. 

4. Bonpoch! KaJIH6po11KH CHCTeM 11pe11eHHQro 
aHrurnaa _CJ311 

nlIR KaJIHCipOBKH H HCCJIO~OllaHHH OCHOBHlilX napaueTpOB CBil B 

HaHOC8KyH'AHOM ~HanaaoHe npHMeHHIDTCH OTpeaKH KOaKCHaJIDliOrO Ka6e

JIR,. 8a;zt8PXKa KOTOpUX onp8'A8lIR8TCR HX reoueTpHqecKOll 'AJIHHOll H CKo-· 

pOCTDID pacnpocTpaH8HHH CHrHaJIOB. BelIHqHHa 8THX Krurn6po11oqBUX 

3a;zt8p~eK 'AOJD!tHa Cih!TD YTOqHeHa axcnepH~HTalIDHO, H ~lIH 8TOM 

~8JIH np8'AJIOX8H aKTHBBhlit qacTOTH!itt M8TO'A / 4/, 11 KOTOPOM HCCJI8;7.!Y8-

MM JIHHHR yqaCTBYOT KaK qacTD KOaKCllaJIDHOrO peaoHaTopa aBTOKOJI8-

6aTelIDH0ll CHCTeMhl. M3M8PHH qacTOTY reHep~H~ QH~POBHM K11apQOBaH

HHM qacTOTOMepou, B03MO~HO onpe~eRRTL 3R8KTpHqecKyD ~HHHY RHHHH 

C BHCOKOH TQqHQCTLD. 

AHaJIH3 norpemHOCTOll, BBO'AHMhlX 'A0IlOlIHHT8lIDHhllffl peaKTHBHhllffl 

HarpyaKaMH Ha KOHQax peaoHaTopa, aaTyxaHHOM JIHHHH, a TaKZ8 TOM, 

qTQ cneKTP qacTOT HMIJYlIDCOB MOXOT npOCTHPSTDCH Bl,!llle, qeu qacTOThl 

H3Mep8HHll, noKa3h!Ba8T, qTO HX B8JIHqHHhl He3H8llBT8lIDHhl. 

Bclle'ACTBHe cna6ott CBHSH KOJie6aTelIDHOrO qeTupexnoJIIDCHHKa C 

YCHRHT8HLHHM, a rrua:e 6naro~apR aBTOMaTHqecKH no~epXHBaeMOMY K0-

3qxpH~H8HTY YCHR8HHR B nocne~Heu H3M8H8HHR napaMeTpOB ycHHHTenR'Ya

HO CKa3HBaDTCR Ha roqHOCTH H3M8P8HHH (Hanp.,npH H3U8H8HHH aHOAHOro 

HanpnxeHHR Ha :t, I~ OTHOCHTelIDHSR OmHCiKa Be np8Bhlllla8T 0,008%, 
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I 
. l a npH H3:U:8H8BHJ/l uanpszeBJIH HaKaJia Hat, I~ - O,OI%). 

Tax KaK HCilOJID80B8.BHe OTP88KOB Ka6eJIH 'AJiff H3M8p8HHll H 

xrurn6pOBKH B IIHKOCeKyH'AHOtt 06JiaC~H CBH8aHO C onpe'AeJieHHmm 

TPY'AHOCTmm, npe;ztJiozeaa cneQHalIDHaH H3:U:8PHT8JIDH8R JIHHHH C MllKCH

MalIDBIDI H3MeB8HHeM 38,1t8P3KH B IOOO.Io-12cex H TOqHOCTDD OTCqeTa 
-I2 / 3/ ·· IO cex. ABaJIH8 norpemBOCTll, BBOJUIMOtt ee KOBequott IlPOBO)tHMOCTDDt 

noxaahlBaeT, qTo oua He npeBhllllaeT O,I%, a norpemsooTD Ba-aa Teune

paTypHoro H8M6H8HHH ~HH JIHBHB H H8MeHeBBH 11emtqJ1Hhl Jt}I8JI8KTPH

qecxon npOHHU88MOC!B'HauHoro K8HDm8. 

IlpHM8p H3MOp8BBH MaJIUX 11peM8HHhlX-HHT8pBaJIOB B UHKOCeKyB'ABOM 

Jt}Ianaaoue npH llOMOIIU(-lI8PeM8BHOtt JIHHHH noKaaaH Ba pHc.I, r~e 

OT'A8lIDHHe IIHKH noJiyq8Hhl eyTeu H8MeHeHBH aa,1tepm B Ka.Halle 

"ciTon" npeo6paao11aTeJIH 11peMH 11 aHIIJIHTY)tY qepea'20.10-I2cex. 

s. BonpocH KOJm8HC8llHB 8.WllIHTYJ1BOtt 
8811HCHKOCTH B CB_ll. 

O'AHHM HS OCHOBHhlX Be'AOCTaTKOB CHCT8!1 ;ztJIH·BP8M6HHOrO aHaJIH3a, 

paClOTaDIIU(X B mKPOKOM 'AHHwmqeCKOM Jt}IanaaOHQ rumJIHTY'A, HBJIHeTCH 

BX aJmJIHTY:itBwi BaBHCIDIOOTDo CBH8HB8 noporo11 BXO'AHUX ycTpottCTB -

H npe;itBapHT8lIDHOe ~OPMHPOBaJUle BXO'AliUX m.mym,0011 (IllCUOJIDSOBaBBe 

MeTO~a "nepeceqeHBH HYJIH", 'AHlfxpepeHQBpOBaHB8 HlIH 060CTP8HHe 

HeJIBH8liBWffl aneMeBTaMH) Be ll03BOJIH8T B 'AOCTaToquon CTeneHH yueB:&

filHD ee BJIHHHHe B CBil~ 

Ilpo11e~eHH!itt aHaJIH8 H axcnepHMeHTaJIDBHe HCCJie;itOBaHHH 

IlOK88h!Bam, qTo 11peMeBBaH OmH6Ka 11 npeo6paao11aTeJIRX BP8MR

-a.LUIJIHTY'Aa, 1103HHKSID~M Ha-aa KOHeqaoro 11peM8HH HapacTaHHH 

BXO'AHUX HJmylIDCOB r H KOBeqBoro OTHOmeHHH BOJIHqHHli nopora K HX 

WlillIHTy'Ae, npH BB8'A8BHH npe;ztJIOX8HHOtt EeJIJIOM H HopreHOOHOM 
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annpOKCHMB.llHH KOMJI8HC8I{HOBHOro CHrHaJia JIHB8ttHW4 npeo6paaoBaHH8M 

BXO;llBOro zimym;ca (.7mH ;ll8CHTHKpaTBOro MHamftI8CKOro ;nzanaaosa), 

lU488T B8JIHtII!Hy 0,5 r • 

liCDOJII,30BaHH8M ;llOilOJIBHT8JIDHOrO CHrHaJia Cynepno~HIUIH 8Ta 

'OIIIH6Ka MOE8T 6m!D yY8HDW8Ha ;no 0,3! r ta npH IlOMODUf npe,;nJIO

Z8HHHX HOBHX M8TO;llOB H8JIHH8tiHoro MO;ll8JIHPOBaHHH KOMll8HC8I{HOHHOro 

CHl'HaJia (Hanp., ;llBOtiB08 JiorapHWl.mPOBaHH8 BXO;llHOro HMnym;ca) 

CTaHOBHTCH M8BDW8, tl8M 0,05 r • /B/ 

T111t, npH npHMeHeHHH KOMll8HCaUHH THna ,D;BORHoro norapH~MHpOBa

HHH BenHQHHa cue~eHHH IlHKOB B CBIT He npeBHmaer 200.ro-12cex 

(.ll;JI.11 ,n;eCHTHKpaTHOro H3M8H8HHH aMIIRHTY,D;l:l BXO,D;Hl:lX HMllYRLCOB OT no

nynpOBO,D;HHKOBOro ,D;81'8Kl'Opa C BpeueHeM HapaCl'aHHH 7.ro-9cex). 

B KaqeCTBe ·npHMepa Ha PHC.2 npHB8;ll8H cneKTp H8ttTPOHOB 

H3 peamtHH TC (d, n > JHe4 , Il01!ytl8HH!tlt npH IlOMODUJ nonynpOBO;llBHKO

BOro ;ll8T8KTOpa B KaHaJI8 11 CT8PT11 6ea KOMil8BCatJ;HH, H B cnyqae 

npHM8B8BHH KOMJI6BC8I{HH H8JIHB8tiBoro THna, Il03BOJIHJO~ett YJIYllmHTD 

BP8M8BH08 paapemeBH8 c 2,26.Io-9ceK ;no I,04.Io-9ceK. 

HcnOJID30BaH~~ npe;llJIOZ8HHHX M8TO;llOB TOlIHOll KOMil8HCatl;HH B 

CBIT noaBOJIHT He Tom.Ko aHatIHT8JIDHO YM8HDWHTD BoaHHKaro~yro Ha-aa 

ru.fDJIHTY'AHOlt aal!HCHMOCTH HeJIHHetiaocTD, HOH o6ecneqHTD B mHpOKOM 

MHamfq8CKOM ;llHanaaOHO np8M8BH08 paapemeBH8, KOTOpoe ;no CHX nop 

Y'AallaJIOCD nonyqaTb TOJIDKO B Cpal!HHT8Jll',HO yaruoc W,filJIHTy;llBHX 

HBT8pBaJiax. 

6. B9npocu aMIIJIHTY8BO-BpeueHHoro OT6opa 
H aMilJIHTJAHOro aHaJIHaa B CBII 

HcnoJID30BaBHe Boero o6~eMa HBWOPMatJ;HH, KoTopyro MOXHO nony

qHTD OT ;ll8T8KTOpHl:lX CHrHaJIOD B CBII, npe;nnonaraeT He TOJIDKO 

aH6JIH8 HX BP8MOHHOro pacnpe;neJieHHH, HOH OT60p HJIH aHaJIH8 
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HHWOPMan;HH no aMilJIHTY'AHHM npH8HaKaM. TaKHM o6paaou, pa6oTa CBil 

B rt8JIOM D 6oJIDmott CT8Il8HH aaBHCHT OT 8JI8M8HTOB ero JIOrHtIOCKOit . 
CTPYKTYPU, IlPH IlOMODUJ KOTOPHX ocy~eCTBJIH8TCH ;llOilOJIHHT8JlbHUtt 

BP8M8HHO-aMIIJIHTy;llH!tlt OT6op H aMilJilfTy;llHUti aHaJIH8 conpOBOllt'AaIDl!UOC 

BUJI8T B8tiTpOHOB t1aCTHrt. 

Oco6eHHOCTH 8THX 8JI8M8HTOB o6ycJIOBJI8HU Cil8UH!pHKOti pa60TU 

CBIT (Hanp., HaJIHllHOU 60JIDll1HX aarpyaoK no BXO;llaM, 60JIDWHMH 

;llHHru.mtIOCKHllH ;lll!lan8.30H8.MH H T .;n.) • B KOMilJIOICC CBIT JIH(J) BXO;llHT 

PH;ll no;no6Hm:: YHHWHrtHPOBaHH.bDC aneueHTOB, ;llJIH KOTOpm:: IlPHBO~OH 

aHaJIH8 H peaynDTaTU HX 8KCil8PHU8HTaJIDHOro HCC1I8'AOBaHHH. 

BUCOKOCTa6HJIDHlilit mrnetiHHtt YCHJIHT8Jlb, HCil0Jll,8ye.uwt 13 npeo6pa-

80B8T8JIHX Bp8MH-aMilnl!Ty;lla H ;llJIH YClf1I8BHH CHrHaJIOB aMilJIHTY;llBOro 

OT60pa OT ~8T8KTOPOB, uueeT BpOM.II aapaCTaHH.II 30.Io-9ceK 

(8.Io-9caK); cpe;nBHtt K08qxpl!rtHOHT ycHJI8HH.II (50), KOTOpliti coxpa

HH8TC.II npH H8M8H8HH.fllC HanpHZ6BH.II IlHTaHHH (;tI2D) Ba I% HJIH T8WI8-

paTypu OT 20 ;no 40°c c TOtIHOCTDID O,OI% H 0,2% COOTB8TCTB8HHO. 

.HBTerpaJIDHaH H8JIHH8ttHOCTD YCH1IHT8JIH 1ly1,lme O,I%, a BPOUH BOCCTaHO 

BJI8BBH npu CTOKPaTHOti aMDJIHTy;nHott.neperpyaKe HWIYJIDCaMH 'A1IHT81ID-

HOCTH t - M8HDW8 2 t 

l(H~epeH~HaJlbH!tlt ;llliCKpHimHaTop, npHM8HH8UW1 l3M8CT8 C 1IHHeti

BWI YCHJIHT81I8U B KaHaJiax ;llJIH aMllJIHTY'AHOro OT6opa E CBH8H C 

lllPIPOKHHH ~HHaJ,WqOCKHMH ;llHall8.30Hal.m HU88T H88aBHCHUO peryJIHpye

MU8 HHZHHI H BOPXHHtt noporH (OT 0,5 'AO 5B H1IH o,or ;no O,IB 

KO mc.o;ny yCHJIHT81IH),H B81IHtIHHa HX coxpaHHOTCH npH H8M8H8Bll.fllC 

HanpHX8HRH IlHTaHHH Ha I%, TewtepaTypu OT 20° ;no 40°c, qacTOTli 

C1I8;llOBaHH.II OT IO ;no IrP HMJI/ceK, a Ta.Kllt8 H ,1tJIHT8JlbHOCTlf BXO;llHUX 

HJmYJII,COB OT 30.Io-9ceK ;no s.ro-6ceK c TOtIHOCTDID I% ~1IH 

Kalt,1toro cnyqaH. 
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Oxeua COBna.iteHHll, KOTOPB.H pa6oTaeT BMeCTe c RHHefiHmm 

ycHnHT8JIHUli H ;zu1qiqiepeBUHMDl!IDm 'AHCKPHLrnBaTOPaUB, HMeeT 3 KaHMa 

COBna.iteHH£1 H I-KaHM aHUCOBna.iteHHfi. Ee BP8M8HH08 paapemeHH8 

(300.ro-9ceK) Bbl6paHO Ba:B8'AOMO 6om,me MaKCHMaJlI>HOro pa6oqero 

'AHanasoHa cneKTPOM6Tpa. AMnnHTY'Aa, BP8MH HapaCTaHHH H 'ARHT6Jih~ 

HOOTD ee BNXO'AHIDC HMnyJihCOB HM8DT B6JIHtlHHY 20B, so.ro-9ceK 

H ro-6ceK COOTB6TCTB6HHO, a MaKCHMaJlI>HaH qacTOTa cne'AOBaHHH 

no BXO'Aa.M - 6om,me Ia5HMn/oex. 

Oco6oe MeCTO cpe'AH 3JI8M8HTOB, BXO'AHuimc B KOMM6KC 'AnH 

aMnnHTY'AHO-BpeueHHoro OT<5opa, saHHMaeT nHHefiHaH cxeua nponycxa

BHH, HBnHID~aHCH TaKllte qaCThID cneKTpOM6TPHt18CKOro ~paKTa BP8M8B

HOro (HnH rumJIHTYJtHOrO) aHMHBa. Ee KOBqi(JJHUH8HT nep8'Aat1H -

.- 0,915 B OTKPHTOM, s.ro-5 B BaKPHTOM OOCTOHHHH H coxpaeaeTCH 

c TOtlHOCThID 0,8% npH HBM8H6HHH TeMIIepaTypH OT 20 'AO so0o; 
8.MnnHTY7ta_IlD6'A6CTMa - 2.ro-3B, a HHTerpMhHB.H H8JIHH6fiHOCTh B 'AH

anaaoae 0,2 - 6,0B - M6Hhme 0,2%. 

3apMo'tzyBCTBHT8JlI>HHli np6'AYCHJmTenh, HcnonhBY8MID! B 

aunn:HTYJtHO-cneKTPOM6TPHt1ecxoM TPaKTe, 06ecnet1HBaeT Ha BXO'Ae 

OCHOBBOro cneKTpOM6TPHt18CKOro YCHJmT6JIH oxono 200.ro-3 B/M3B 

'AJIH a -qaoTHU; ero 8KBHBM8HTHaH BXO'AHas 6MROCTh - IlPHM8PHO 

. 3000.ro-12~; HBM8H8HH8 rumJIHTY'AH Bb!XO'AHNX CHrBMOB npH HBMeHe

HHH 8MKOCTH 'A8T6KTOpa 0,03% /Io-I2w. 
OCHOBBOli oneKTPOMeTpHt18CRHli ycHnHT8JlI> HM88T R08qi<JJHUH8HT 

YCHJI8BHH IOO, BpeMH HapacTaHHH - 40.ro-9cex, HHTerpaHbHY~ 

H8nHH8fiHOCTh B 'AHan~OH8 'AO IOB (Ha cornacOBaHHHfi 100-0MHblll 

Ka6em,) :t,O,I%. IlpH HBM8H8BHH T8W18paTypH OT 15° 'AO so0o H 

HanpmteHHH nHTaHHH Ha I% ero KOSqiq>lIUH8BT YCHJI8HHH coxpaHH6TOH 

0 TOllHOCTDID 0,08% H 0,03% COOTB8TCTB8HHO, a Bp8MH 
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BOOOTaHOBJI8HHH npH CTORpaTHOll a.MllJIHTYJtHOfi neperpysRe HMnym,om.m 

'AJIHTeJlI>HOCTH I H:u:eeT BBJIHllHHY 2-3 1 • 

7. BcnouoraTeJlI>Hfil8 ycTpottc:rBa CBil 

0CCJI8'AOBaHH6 H ROHTpom, OOHOBBNX napaMeTpOB cneKTpOM8TPH

qecrua TpaKTOB CBil_(JIHH8fiHOCTD, OTa6HJlI>HOOTD H T.'A~) IlP8'AllOJia

raM B8lIHtlH8 KOIIIIJI8KCa, KOTOpHll DOBBOJIH8T HBM8PHTD aJJIIJIHTYJtH 

HWIYJII,OOD O TOtiHOCTDID IlOPH.1Uta 0,0!% - 0,05%. J{JrH BTOfi U8JIH 

paapa60TaHH BHCOKOOTa6HJlI>Bldi reuepa.Top KOHTpOJlI>HHX: HMnyJlI>OOB 

H H8K8PHT8JII,Hufi 8KCilaH'A8P, 'AJIH KOTOPNX npHD8'A8HH aua:ima H 

peaym;Ta.TH HX 8KCnepHM8HTMhHOro HCCJI8'AOBaHHH. 

Oco68HHOCTDD reaepaiopa KOHTpOJII,HHX:.HMnyJlI>OOB HBJIH8TOH dHO

KHHr-reHeparop, npHMeHeHHHff B KaqecrBe HaCHI1t8HHoro KHnqa,H HMHt{He 

'AOilOJlBHT·enBoit CTa6HJIH88IlD Ba ero BHX:O'A8. AMIIHHTY'Aa KOHTPOJlI>HNX 

HIUIYJIDOOB paryJIHpye!CH B ~anaaouax IOB, O,IB. H I-O.I0-3B c

maroK H8H8H8BBH O,OI H coxpa.BH8TOB DOOTOHHHOa ~p~ ~8M8B8HHHX 

Te:u:nepa!ypH O! rs0 'AO 45°0 HJIH Hanpmsemrn IlHTaHlrn -(!I2B) Ha I% c 

TOtlBOO!bD 3,5.Io-4 H 8.Io-~ COOTB8TCTB8HHO. 

AllnuTy;ita H8H8PH8KHX OHrHMOB ODP8'A8XH8TOH opa:eH8HH8M 

(TOqBOCTD opa:eH8HHH 0,02%) c BHCOKOCTa6HJlI>BW4 noporou SKCilaH;itepa 

(0 - !OB), coxpaBHJJDUD,ICB"IlPH HSK8B8HHH Hanpmit8HHH IlHTaHHH Ha I% 

HJIH Teunepa.TypH oT 20° 'AO 40°0 - o Tot1uooTDD n:yqme 0,02%. 

Koaqiq>HqeeBT nepe;itatm - 0,97, a MaKOHHMhHB.H B8nHtmHa CHrHMa 

Ba BHXO'A8, KOr;ita 8J4IIJIHTY7ta BXO'AHNX HMnyJlI>COB 118Hhfil8- B8nHtmHH 

nopo~a, 000Ta:BJIH8T M8Hhm8 ro-3B. 0auepHT8JIDHHil 8KCilaH'A8P B 

00t18!8.BBH C JIHBOlitHHII YOHJIHT8Jl8K HCDOJlI>BY8TOH B CBil H 'AXH 

"paCTHX8BBH" HOCJI8'AY81WX OD8K'?POBo 

13 



I 

,1: 

B qzc1IO BCilOMOraT8JII,BUX: ycTpOlitCTB CBil BRJDOqeBH Truat8 

1IHH8Ji1HH8 HHB8pTOPH, Il08B01IHDl!Ui8 H8M8BHTD Il01IHPHOCTH CHrHa.JIOB 

1IOrzqecKHX ~1I8M8BTOB CBil; 61IOKH CTa6H1IH8HPOBaHHOro IlHTaHHH, 

B KOTOPHX Hanpmt8HH8 ua· BHXO'A8 (+I2B) npH H8M8H8HHH Hanpmt8HHH - -
08TH Ha ±,IO% H DPH H8M8H8HHH T8MnepaTypa OT 20° 'AO 40° coxpa-

HH8TCH C IlOCTOHHCTBOM 0,03% H 0,27% COOTB8TCTB8HHO, HX 

BHYTP8HH88 conpoTHB1I8HH8 - 0,05 OM, a HaIIPmK8HH8 woaa H myMa -

- 0 ,5 .I0-3B; CHWl8Tp11qBH8 aTT8HlOaTopa c marmi O ,8 'A6 H 4 ;1{6, 

c xapaKTepHCTHqecKHM coµpOTHB1I8HH8M 75 H ISO OM, KOTOpae H806-

XO;z{HMH ;1{1IH cor1IaCOBaHHH YPOBH8li1 CHrHaJIOB H ;1{1IH HCC1!8;1{0BaHHH H 

HaCTpOJi1KH 81I8M8HTOB-CBil. 

8_ • 0611U18 :xapmepHCTHKH Cil8KTpOM8Tpa no Bp8M8HH 
nponeTa JIH~ H 8RCn8pHM8HT8.JII,HN8 peay1I:r.TaTlt 

CTpyitTypa CD8RTPOM8Tpa DO BP8M8HH nponeTa JIH~ B C1IyqaHX, 

ROI';z{a CHrHaJI 11CTapT" no1IyqaeTCR npH DOMOillH ;1{8T8KTHp0BaHHH conpo

BOll;llaIOIIUiX BWI8T H8HTPOHa H81IyqeHHli1 CUHHTH1I1IRUHOHHH.M A8T8KTOPOM, 

MOlK8T 6HTI, npe;z{CTaB1I8Ha COI'1IaCHO pHc.3 • 

8;1{8CI, CHrHa.JIH BP8M8HHOI'O auaxzaa OT ;1{8T8KTOpa H8li1TpOHOB 115 11 

H conpOBOll;llaIOillHX H81Iyq8HH£i "211 Il001I8 HX npe;z{BapHT83II,HOro <I!OPMH

POBaHHH ycTpOJi1CTBaMH 11 611 H 11311 , qepea KaXH6pOBQqHutt 61IOR 

Sa;llepxeK 11 811 nocTynam B WCPMHPOBaT81IH ·11 911 H "II" npeo6paaoBaTe1IH 

BP8M8HH B aMII1IHTY:ztY riI011 • CHI'Ha.Jlli ;1{1IH aMII1IHTy;llHOI'O OT6opa C • 
ycTpollcTB <I!OPMHPOBaHHH 11 711 H 11411 qepea1IHH8HHN8 ycH1IHT81IH "I3" 

H "I6" IIO;z{a!OTCH B ;llHcixl>8P8HUH8.JII,Hli8 ;z{HCKPHMHHaTopu 11 I711 H_ 112011 ' 

H KOI';z{a HX aMil1IHTy;lla OTBeqaeT BN6paHHblM noporaM, cxeMa COBila;1{8-

HHtt "21" OTKPHBa8T 1IHH8HHYIO CX8MY nponycKaHHH 1123 11 , qepea KOTOPYIO 

HH<I!OPMaJ.tHR OT 1IHH8li1HOI'O YCH1IHT8JlH "12" npeo6paaoBaT8JlR 
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IIOCTynaeT B MHOrOKaHa.JII,Hlil aMn1IHTY;llHWi aHaxzaaTOp 11 2411
• K CX8M8 

COBIIa;ll8HHJi1 IlO;z{RJDOqaeTCR T8.Kllt8 nepeCtl8TH08 ycTpOttCTBO 1122 11 
• 

Kor;z{a B CBil ;z{JlH DOJiyqeHHH CHI'Ha.Jia 11 CTapT11 Hcnom;ayeTCH IlOJIY-

npOBO;z{HHKOBHtt ;1{8T8KTOP, CTaHOBHTCH.BOSMOlltHWil npOB8;1{8HH8 'AByx

Mepaoro aaaxzaa (aaaxza aaeprHH HettTpOHOB no BpeueHH nponeTa H 

aaaxza aHeprHH conpOBOllt;z{alOillHX aapHlK8HHUX: qacTHU), H-cTpyitTypa 

cneKTPOM8Tpa MOllt8T 6h!T:r.·npe;z{CTaB1I8Ha, Kalt 8TO IIOKaaaao Ha_pHc.4. 

8;1{8CI, CHI'Ha.Jlli ;z{JlH BP8M8HHoro aHa.JIHSa OT CUHHTHJ11IRUHOHHOro 

;ll8T8KTOpa Heli1TpoHoB 11811 (noc1Ie HX npe;llBapHTe1I:r.Horo <I)opMHpOBaHHH B 

11 911 ) HOT IIOJiynpOBO;llHHKOBOI'O ;1{8T8KTOpa 11111 qepea K8.JIH6poBOllHlitt 

6JIOK-3a;ll8plK8K 111111 H,COOTB8TCTB8HHO,qepea Pa8;1{8JlHT81II,Hw:i 

Tpaac<I)opMaTop 11211 ' o6e C8KUHH ll1HPOKOII01IOCHOI'O YCHJlHT8JlH 11 311 H 

114 11 , HHBepTHPYIOIIUiH TPaHCq>OpMaTop 115 11 IIOCTYIIaDT B q>OPMHPOBaT81IH 

111211 H 11 611 H B ycTpOJi1CTBa K0!4II8HCaI.tHH aMII1IHTY;llHOli1 aaliHCHMOCTH 

"!3" H 11 711 npeo6paaoBaT81IH BP8M8HH B _8.MIIJIHTY'AY 11I4" • .I(onoJIHH

T81II,HNli1 aMilIDlTY;llHO-Bp8M8HHOJi1 OT60p OCYill8CTB1IH8TCH npH IlOMOIIUi 

1IHHeilHNX ycH1IHTeJ1eli1 "18", 11 2011 H 11 2I"; ;z{Hqxliepeaunam;nmc ;zuicKpH-' 

MHHaTOPOB "22", 1124", 11 25 11 H CX8Mli COBIIa;ll8HHit 11 2611 , ynpaB1IH10Ill8lii 

1IHH8Ji1HhlMH CX8MaMH nponycKaHHH 11I711 H 1131". llepea 111711 CHI'Ha.Jlli 

OT 1IHH8HHOI'O YCH1IHT8JIH 1115 11 npeo6paaoBaT81IH (nocne HX <I!OPMHPOBa

HHH B 11I611 ), a qepea 11 3111 - CHrHa.Jili OT aapH;z{OtJYBCTBHT8JII,HOro 

npe;z{yCHJIHT81IH 11 28" H Cil8KTpO!.l8TpHqecKOI'O YCH1IHT8Jlff "3011 nocTy

IlaIOT B CHCT8Uy ;z{Byx!,lepHOI'O aHa1IH3a 113411 • 

liCC1I8;1{0BaHHR OCHO~HNX xapaKT8PHCTHK CBIT ]H~ (Hanp.,HHTe

rpan:r.Haa H ;z{H~epeHUHa.JII,Haff H81IHH8llHOCTD, TeMnepaTypHaH SaBH-
- ' . 

CHMOCTI,, B1IHHHH8 HanpHJlt8HHH IlHTaHHH FI T.;1{.) npOBO;z{H1IHCI, npH 

TIOMOl!Ui HCTQqHHKa Co60 perHCTpaJ.tH8li yy COBila;1{8HHll H BB8;1{8HH~ 

eu H806XO;z{H!40H KaJIH6po~oqnott 3a;ll8pEKH B HettTpOHHOM KaHa.Jie. 
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TaxmH o6paaoli, C xopomuu npH011HZ8HHOH HMHTHpymcn H8KO!OpH8 

ycnOBHH 8KCil8paues!a (pa6oTa 'ABY'X. ~8T8KTOPOB C yt!8TOM BP8H8B 

npOJI8Ta 8Jl8Ir.rpOBOB B 4)81, BP8M8BBOro H EUUIJIHTmoro paa6poca). 

0CBOBBH8 napau8TPH cnair.rpoM8Tpa npe~C!aBJIOHH B CJI8~D~Ott 

Ta6mnte. 

0CHOBHi8 IlBE§J:!O!RH CBIT lHi 

¥it XapaRT8pHCTBRa IlpH14ElllaHH8 

I. Pa60llH8 ~HanasoBH 20; 60; roo.ro-9cex 

2. HHTerpam,Ban H8JIHH8ttBOCTD Jl8HDm8 0,5% ~aanaa. 9 60.IO- COK 

3. AnnapaTypH08 BP8M8HH08 
0,05%, 

~anaa. 9 paapememre 60.IO- COK 

4. ~Hauqecxoe Bpeueuuoe r,o.:w-9cex ~fI 
paapemeHH8 B ycJIOBHHX aHeprutt ., HOttTpOHOB 

CM.plfC.2,5,6,9. 8KCil8PHH8HTa I MaB ii BHlll8 

5. TeunepaTypHaH SaBHCHHOCTD 0,006% ; 0c 'AHanaa. · 9 60.!0- cex 

6. BpeueHH08 OH8~8HH8 npH 
H8M8H8HHH sanpfIJit8HHH nH-
TaBHH (:!:,I2B) Ba I% O,I% 

·7. ~01II'0Bp8H8BHaH CTaOHJihBOOTD 
O,I% /8 qao CH?T8l( BP8MOHBOro aBaJIHsa 

8. KOIIII8BOartHH awmHTY'ABOtt HOJIHHettuoro THna 
SaBHOHMOOTH (~B.JIOrapH@dHPO-

l3aBH8) CMoPH0.2 

9. Paapemeuae aMilJI.oneKTpo-
M8Tpzqeoxoro TpaKTa ~JIH 

40 KSB CM.pHo.8 a -qaoTHit 

Haue_peHHH, npOB8'A8HHH8 npz IlOMOl!U'I CBll 1H4), Il08BOJIHJIH' yroq

HHr~ ero ·axonJiyaTaitHOHBH8 xaprurrepHCTHKH B YCJIOBHHX ~HSHqeoxoro 

axonepHMOHTa. Tax, HanpHMep, Ha a~eKTpocTaTHqecxou reuepaTope 

laB~'A8-rpaaqia IHt Bll8PBH8 6HJI Il0Jl.Yll8H Oll8KTP H8flTpOHOB no Bpeue-

BB npoJleTa HS P8aKitHH C l2 ( T, 11 y) N 
14 
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YOJIOBHH 8KOil8PHK8HTB 

OJI8~DtH8: aueprHH TpHTOHOB - f,67 MaB, TOK ny,raa - 3.Io-6a, 

TOlillUIHa :immeHH - O,I ur/ow2, 'A8T~KTOPH BeflTpOHOB H oonpoBOllt,1taJ!r 

lllHX HX BHJIOT Y KBaHTOB - 4181-36 00 CTHll68HOBmm KPHOTaJIJiaMH 

~30 .IOI H b = 20 mi, npoJIOTHaH 6aaa - 50 CM. CHOT8MOit allIIJIHTY):1-

HOro OT6opa nponycK8JIHOh OHrBaJIHt OOOTB8TCTBYIOOU!8 aueprHHM 

OT 0,3 ~o 5 MaB ~JIH HOitTpOHOB HOT 0,5 'AO 5 MaB ~JIH y KBaHTOB. 

HesaBHOHMO OT Tmit81WX ycJIOBHit 8RCil8PHM8HTa (OTCYTCTBH8 8aIIUfTH, 

nJioxan_reoueTpHn, ue6onmoe oeqesue npoitecoa) 6:wm z~eHTHWHitH

POBBHLI TPH rpynm,1 H8ltTPOHOB o aueprHHMH 3,36; I,67 H 0,6I MsB 

H IlOJlytIOHO xopomee C0Bll~8HH8 0 paoqeTHHMH ~aBHHMH (cM.puo.5). 

H8M8p8HHH co cneKTPOlll8TpOM npH HCnOJih80BaBHH nocynpOBO~HHKO

BOro· 'A8T8KTOpa OHJIH npOB8'A8HH Ha reHepaTope KoKpo~a-YOJITOHa -

H8M8pHJiaOh 0'AH0Bp8M8HHO. aueprHH HOHTPOHOB. no BP8M8HH npoJieTa 

H aHeprHH a -qaoTHit HS peaKitHH T(d,n)He 4
• YCJIOBHH 8KCn8pH

lll8HTa OJ18'AYJ011Uf8: aHeprun 'AO!TOHOB - !43 KSB, TOK nyqxa - 3.Io-6a, 

MHm8HD Ha MOJIH0~8HOBOlt IlO'AJIOJKKe aRTHBHOCThIO 0,4 KIOpH. ~eTeK;op 

HOtiTpOHOB (~SY-36 00 OTHll<58HOBIDl KpHCTaJIJIOM ~ 30 MM H h = 20Ulll 

HaxO~HJICH Ha paCOTOHHHH 32 OM OT MHmOHH. B xaqeOTB8 ~eTOKTOpa 

" -qaCTHit (nocyqeHH8 ceraana 110TapT") IIPHMOHHJIOH Kp8MHH8BHH 

nOB8PXHOOTH0-<5aphepHHtt oqeTqex c IIJIO~~DIO 0,3 ou2 , TOJilllHHOil 

nepexo~a OKOJIO 200 MK H conpOTHBJI8HH8M KpeMHHfi - 2000 OM.CM. 

CnexTp aettTpoaoB noxaaas Ha puc .6, a oneKTP " -1:1acTHl.l - Ha 

puc.7. 8A8Ch saaqHT8JlhHHlt l3KJI~ B yWHp8HH8 a nHKa BHOCHT 

KOHeqHaH TOJlllU1Ha MHmOHH H IlOTOPH SHeprHH " -qaOTHl.l B ~OJihre 

OT pacoeHHHHX ~e"TOHOB. 8aepreTH1:18CKOe paapemeHHe aMnJIHTY'AHO

oneKTpOM8TpHqecKoro TPaRTa, noJiyqeHHOe npe IIOMOII{H a HCTOqHHKa 
243 2H 

Am , _ Am, 244 Cm , 11Jl~IOCTpHpy8TCH pHO .8 • 

0IIP8'A8Jl8HHliH HHTepeo npeACTaBJIHOT H aKcnepHM6HT no HenocpeA

OTBOHHOMy H8M8p8HHIO BpeMOHH npoJieTa Y KBaBTOB, pesyJI:&TaT.bl 
17 



KOTOporo npeicT8Jl3I8HH Ha pHc.9. sieob npH nOUOl!lH inyx ieT8KTOpOB 

(~9Y-36 CO CTH3Ib68HOBI:D4li OUHHTHIDIHTOPa.MH) ll8M8pHnHOb yy 

COBn~eHHH B cnyqae, Koria o6a ieT8KTOpa Haxoill1IHCb B H8-

noope;it~TB8HHOlt 61maocTH OT HOToqmrna co60 . H B c;nyqae, Koria 
' 

paocTOHHH8 ;zteTeK~Opa 11CTOn11 OT llOTOqHHKa 6li3IO Yl381IHqeuo Ha 

30 OM. H638J!HCHMO OT H8M8H8HHH aarpyaKH B KaHa318 11CTOn11 ( OKOJIO 

2 nopH,llKOB) H ;lt1IHT83IbHOro BP8M8BH ll8M8P8HHH _peayJibTaTH xopomo 

oorJiacylOTOH C paoqeTOH, a nOJIBaH mHPllBa KPHBOll YY OOBn~8HHll 

OOCTaBJIH8T 450.Io-12oeK B nepBOM H 470.Io-12ceK BO BTOpOM 

cnyqae. 

Ilp1mOllt8H1Ul 

3;it8Cb npHBeieuu H6KOTopue,BaH60JI86 ynoTpe6HT83IDHU6 B 

npaKTHK8 cne1tTPOM6TPHll 6HOTPHX H8llTpOHOB' no Bp8M6HH npo3I8Ta 

H OJ40rpaMllH. 

38.KJIIOqeHH.e. 

Pa60TH B 06JiaCTH M6TO;ltHKH cneKTpOM6TPHH 6HOTpliX HellTpOHOB 

no BP6M8BH npoJieTa, HaI118;ltmH8 0Tp8lit6HH6 B pewepHpyeMOll ;ltHCC8PTa

UHll, npOBO;zuiID!Cb no TP6M OCHOBHW4 HallP8JlJI6HHHM: 

I. CoaiaHH8 H HCil03Ib80BaHH8 HOBIDC,60JI68 8~6KTHBHIDC MeToion 

HCC3I6;lt0BaHHH H H8M6P6HllH napaueTpOB 8JI6M8HTOB Cil8KTPOM6TpHqeoKHX 

YCTaHOBOK :· HOCJI8;lt0BaHH6 ll noi6cip onTHMaJU,HUX: P6lltllMOB ~9Y npH 

nOKOl!lH raaopaapH,llHIDC H noJiynpOBO;ltHHKOBhtX: HCTOqHHKOB CB6TOBUX 

llMIIyJll,COB C HaHOC8KyH;ltHb!M Bp6M6H8M HapaOTaHHH; qaoTOTHNil: M8TO;lt 

H8118P8BHH 1IHHHll aa11ep:m:e1t HaH006KyHiHoro H llHK006KyHiBoro iHanaae>

HOB74/ :~ccHe~oBaHHe BpeMeHHUX KHT8pBaJIOB npH IlOMO~H npe~HOXeHHoi 

nepeueHH~ll ~8M8pHT83IbHOll 3IHHHl'I C TOqHOCTblO H8M8H8HHH 8~8PlltKH 

~ !O-I2ceK/J/; HCCH8~0BaJIH8 xapaKTepHCTHK 8H8M8HTOB aJIITRHTy~H0-

18 

cneKTPOM8TpHqecKIDC TpaKTOB CBil C BHCOKOtt TOqHOCTblO llPH IlOMOIIUI 

paapa6oTaHHoro H8M8pHT8JU,BOro KO!UIJI6KOa. 

·2. YJiyqmeHH8 paapemarontell cnoco6HOOTH Cll8KTpOM8TpUqeo:irnx 

yoTaHOBO~ - Bll6pBH8 BWI03IH6~ aHaJIUS MBXaHHSMa pa60TH OHOT8M 

KOMll6BOa!lHH aMllJIHTY;ltHOil 88J!HCHMOCTH H np8'AJIOllt6HH HOBU8, H8JIHH6il

HH6 M8TOiu TOqnoll KOMn8HO~HH, n08BOJIHIOl!lH8 nonyqaTb B mHpOKOM 

iHnru.mqeoKOM i11anaaoH6 6o;nee BHCOK06 BP8M8HH08 paapemeHHe H 

ynyqmHTD HHH8llHOOTb aHepreT11qeo1toll llilta.Jlhl CBrr: /Bl 

3. Yne3IHqenze o6~eua noJiyqaeuoll B aKonepHMeHTe HHwopuaqHH 

nyTeM Aa.JIDHOttlnero paaBHTHH CTPYKTYPH CBII-- 00~6CTBH8Hme 

iByxMepHoro aHa3IH8a (oneKTPOM8TPHPOBaHH6 nettTpOHOB H conpOBOllt,11a.l()

mwc aapH~6HHWC qaCTHn), HOn03I»80BaHH8 Bll8PBU6 nonynpOBOiHHKOBOro 

ABTBKTopa B CBII inH nonyqeHHH c11raa;na 11 cTapT11 , coa;ii;aHHe prota 

ycTpOttOTB C BHCOKHMH aKcneyaTauHOHHblMH napaueTpa.MH, BXOAH~HX 

B OTPYKTYPY CBil. / 5, 7/ 

BumenepeqH03I8HHhl8 pa60TH noanommH Ha C08AaHHOM B JIH<I> Ol/lfllll 

Cll6KTPOM6Tpe 6UCTPWC H8fiTpOHOB no Bp6M8HH npoJieTa rronyqHT» B 

YC3IOBHHX WH8HqecKOro 8KcnepHMOHTa npH HOnOJI»30BaHHH CUHHTHH3IH

UHOHHUX: H nonynpo~oiHHKOBIDC ]J;8T8KTOPOB BP8M8HH06 paapelli6HH6 

B r.ro-9oeK B WHpOKOM ;ltHHa.MHqecKOM AHanaaoae 3HeprHtt HOftTpOHOB 

C O]J;HOBP8M6HHUM Cil6KTPOM6TPHPOBaHH8M COllPOBO)K]J;aIOmHX qaOTHU. 

B peqiepHpyeuyn ,iurnceprauHn BKmoqeau MaTepHanu, onye5mrnoBaH

HHe aBTOPOM B TeqeHH8 I963-I967 r.r. /I-S/ HHH iono~eHHble Ha 

CHMllOSHyMax no fi.ll8PHOtt 83I8KTPOHHK6 B EyAanemTe 1963 r. H HaHO

C8KYH]J;HOtt rotepaott 33I8KTPOHHK8 B ~y6He 1967 r.11 , 7 , 8/. 

19 
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HaMepemrn Ma.JlhIX .npeirnHHhIX HHTep:aa.JIO.B npH IIOMOll(H rre_peirnH
BOit l18M8PllTeJI!>HOil JIHHHH 88'A8Pl!tKH H npeo6paao.BaTeJIH BpeMe-I1 
HH B aMrumTy;ey-. 0T'AeJU>Hlie IIHRH noJiytieHU C'A.BHrOM qepea 
20.ro-12ceK; arrrrapaTypaoe :apeueaaoe paapemeHHe rrpeo6paao
BaTeJIH - 8.Io-12ceK. 
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Pnc.2 CrreKTP H8ilTpOHOB Ha peaJCUHH T (d,t) He4 6ea KOWieHC~HH 
H B cny-qae npHMeHeHHH KOMneHC~HH H8JIHHellnoro THna (~Bottim 
norapHWMHpOBaHHe). 
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BJIOK-CX8Ma cneKTPOM8Tpa 6ucTpbDC HenTpOHOB no Bp8M8Hl4 

npoJieTa. 
M- MI4fil8Hb; I - ycTpOilCTBO <I/OPWiPOBaHHH 14MIIYJIDCOB 'AJlfl 
CJIY~afl HMilYJiT>CHOrO pe~HMa pa60Tll ycKOPI4T8JIH; 2 - CUI4HTI4Jl
Jiroll40HHlli.\ 'A6T8KTOP conpoBOllt71,aIDl!\14X ~acTm~; 3 - <I/OPJ.U!pOBa
T8Jlb 14MilYJlbCOB JUIH Bp8M8HHOrO aHaJII43a; 4 - <I/OPMI4pOBaT8JlD 
14MilYJlDC0B 'AJlfl a.MilJII4TY'AH0-BP8M8HHOrO OT6opa; 5 - CUI4HTHJI
JIHUI40HHui.\ 'A8T8KTOP HettTponoB; 6 - <I/OpMHpoBaTeJID HMilYJIDCOB 
'AJIH Bp8M8HHOrO anaJIHSa; 7 - <I10PMI4pOBaT8mD HMilYJII,COB }lJIH 
'aMilJII4TY'AHO-BP8M6HBOrO OT6opa; 8 - KaJIJ46pOBO~Hui.\ 6JIOK 
3M8P~8K; IO - npeo6p8.30BaT8JlD Bp8MH-awIJ114TY'Aa; 
9 14 II - ycTpOUCTBa <I/OpLrnpOBaBI4H K npeo6pa30BaTeJiro; 
12 - mrnettHull ycHJII4T8JID; I3,I4,I5,I6 - JIHHet\Ime ycriJIHTOJIH; 
I7,I8,I9,20 - 'AI4qig}8P8BUI4aJIDHlle 'AI4CKPHMHHaTopu; 21 - cxeua 
COBila'A8Hldt; _22 - nepec~eTH08 ycTpOitCTBO; 23 - JII4H8ilHaH 
cxeMa nponycKaHHH; 24 - MHOrOKaHaJIDH~ aMIIJIHTY'AHlltt 

aHaJIHSaTop. 
23 
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PHc .4 BnoK-cxe:u:a ;zi;llyx:u:epHoro cneRTpo:u:eTpa ;ztJIH o;z:tHOBpe:u:emrnro 
cneKTPOM8TPHPOBaHHH HettTpOHOll (no llP8M8HH nponeTa) H 
conpOllOJK'AaIODtHX HX llLUI8T sapHllt8HHliX qacTH~ npu nOMODtH 
noeynpOBO;z:tHHROllOrO ;zi;eT8RTOpa. 
M - MHfil8HD; I - nonynpOllO;zl;HHKOllmt 'A8T8KTop; 
2 H 5 - HMilY3II>CHbl8 TpaHCWOpMaTOpbl; 3 H 4 - WHpOROilOJIOCHait 
yCHJIHT8JI»; 6 H I2 - ycTpOttCTlla wopmiponaHHff H 
7 H I3 - ycTpottcTlla ROMil8HC~H 8.MIIJIHTY;z:tHOtt SaBHCHMOCTH 
K npeo6pasollaT8JlID llp8MH-aMIIJIHTy;zi;a I4; 8 - ;z:t8T8KTOP Hett
TPOHOB c wop:u:upoBaTenrum 9 H IO; II - xaJin6poBoqautt 6noK 
simepllteK; IS, I8, I9, 20, 2I - nmrnttH1i1e ycunHTeJIH; 
I7 H 3! - mrnettH1i1e cxe:u:1i1 nponycKamrn; 22,23,24,25 - ;zi;ucJr 
W8P8H~HaJIDHbl8 'AHCKpHMHHaTOpbl; 26 - CX8Ma COBil8):{8HMtt; 
27 - nepecgeTH08 ycTpOttCTllO; 28 - sapff;l.\oqy130TBMT8JlDHbltt 
npe~ycHJIHT8JID; 30 - cneKTPOM8TpHqecKHtt ycHJIHT8~D; 
33 - HHllepTop; 34 - CHCTeMa ;zl;llyxM8pHoro 8.MilJIHTy;zi;Horo 
aaamrna. 
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PMc.5 CneRTP HettTpOHOB no BP8M6HM nponeTa MS peaRUMM 
c12, (T,ny) N 

14• neT6RTOp HettTpOHOB - ~aY-36 co 
CTI.m:&66HOBbIM RpMC'fannoM ¢ 30 MM M h = 20 MM; 
'A6'f6RTOP y KBaHTOB - ~SY-36 co CTMn:&6eHOBb!U KPHCTannoM 
¢ 30 LIM M & = 20 MU. llponeirHafi 6aaa - 49,8 CM; 
ueaa KaIJan:a - 554.Io-12ceK; aaeprMfi TPMTOHOB - I,673 MaB; 
ironllUfHa wimeaM - roo.ro-6r/c~. BHMay 'AB.Ha aHepreTH~ecRaH 
mKaJia HettTpOHOB B MaB. 
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CneKTP H8~TpOHOB no BP6M8HH nponeTa Ha perutnuH 
T (d • n) He4• CHrHaJI rtcTapT" noJiyqaeTCfi OT KP8MHl'16BOro 
fiOB8PXHOCTB0-6apD8PHOro 'A8T8KTOpa. He~TPOHHlitt 'A8T8KTOP -
~9Y-36 CO CTHJI1i68HOBW,l RpHCTaJIJIOH ~ 30 MM, h = 20 MM. 
IlpOJI8THa.a: 6aaa 32 CM. IlpHM8HeBa KOMll8HC~Hfi aMllJIHTY~HOA 
Sa»HCHMOCTH H8JIHH8AHoro THna (ABOttH08 JIOrapHWMHPOBaHHe). 
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He ' nonyqaeYl>IH 

o~Ho»peueHHO c ae~TpOHHliM ~neKTPOM Ha Kpeuane»ou 
nonepxHOC'J!B0-6apDepHOM ~8T8KTOP8· Conponox~a101ll,l'ltt llHK 
(94 KSB) o6yCJIOBJI8H npOTOHaliiH HS pea.KU,HH O(d,plT 
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Eo == 143 keV 
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PHC. 7 CneRTP a -qacTH~ HS pea.mum . T < d • n > • He , noJiyqaetmit 
0;ItH0BpeMeHH0 c eettorpoHHblM _oneK'l'P0M ea KpeMHPI8BOM 
Il0B8pXH0CTB0-6apnepeoM 'A8T8RTope. Conp0BOX'AaIOII\Hi IlHR 
(94 RSB) o6ycJI0BJI8H np0T0HaJm PIS pe~H D(d,p)T 
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CneRTP, HJIJIIOCTPHPYIDIIUIM pa6oTy aMilJIHTY~HOM qaCTH KaHaJia 
conpOBOlll:.ztaIDIIUIX qaCTlUh H8MepeHHiittt npH IlOMO!itB KpeMHHenoro 
.zt8T8KTOpa nonepxHOCTHO-oapEepHoro THna H HCTQqHHKa 24~m' 

241 Am lf 24 4cm • llHK reaepaTopa nonyqeH npH BKJIIOt:I8H-
HOM .zteTeKTOpe (sapH;ZJ;Ot:IYBCTBHT8JIDH.bt~ npe~yCHJIHT8JID B.bl'.Il0JI
H8H Ha 00.btt:IHhlX TpaHSHCTopax). 
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Plllc.9 MaMepeHllle BpeMeHl/J nponeTa r KBaHT0B (Co60). 
~eTeKT0PN - ~SY-36 co CTlllnD68H0BWl/J KPlllCTannaMH ¢ 30 MM 
lll h = 20 MM. IIocne nonytzemrn nepBoro mma (BpeMenHoe 
paapemeBl/Je 450.Io-12ceK) 'A8T8KT0p "cTon" OhIJl 0T0'ABlllHYT 
Ha 30 CM lll Ha6HpancH BT0pon Ill/JK (BpeMeHH0e paapemeHl/Je 
470.ro-12ceK; BpeMH Ha6opa - 3 tzaca). UeHa KaHana -
94oio-I2ceK. 
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