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ABTOpe~epaT gHCCepTa~HH Ha COHCKaHHe yqeHOH CTeneHH 

KaHgHgaTa TeXHHqecKHX HayK 

Ay6Ha 1981 



Pa6ota BYnonHeHa B Aa6opatopHH a~epHYX npo6new 06~e~HHeHHoro 

HHCTHTYTS H~epHYX HCCne~OBSHH~. 

HayqHY~ pyKoBo~HTenD -

AOKTOP ~H3HKo-waTewaTHqecKHX HBYK 
CTSPWHR HayqHY~ COTPY~HK 

O~H~HBnDHHe onnoaeHTH: 

AOKTOp T6XHHqeCKHX HSYK npo~eccop 

KBH~HAS~ T6XHHqeCKHX HByK 

BeAY~BH opr8HH38UHH -

lO.K.AKr.iMOB • 

P. r .O~EHrEH.l{EH , 

B.r. THlllr.1H • 

COD3HH" HayqHO-HCCH6~0B8T6nDCKH" HHCTHTyT npH60pOCTp06HHH 
(r. KOCKBB) 

3a~HT8 COCTOHTCH 11 11 1981 rOAB B ~COB Ha aace~a-

HHH cneUHanmszpoBaHHoro coBeTa A.047.0I.05 npH !a6opaTOpKH HeiTpoHBol 

WHSHKH H Aa6opaTOPHH HA6PHYX peaK~a 06~eAHH6HHoro HHCTHTyTa a~epHHX 

xccneAOBSHHH no aApecy:r. Ay6Ha, KocKOBCKoH o6nacTH, 06~eAHHeHHYa 

HHCTHTYT a~epHYX HCCne~OB8HHH. 

C AHCCepTS~Hea MOKHO 03H8KOMHTDCH B 6H6nHOT6K6 0~1.1. 

ABTOpe~epaT paaocnaH 11 II 1981 ro~a. 

YqeHHa ceKpeTBPD cne~HBnHSHpoBaHnoro coBeTa 

Kl.B.TAPAH 

OEUlAH XAPAKTEPl 

AKTYBHDHOCTD T6MY. H3MepeHH6 SMnru 

BO~HHKOBYX H ~pyrHX ~T6KTOpOB H~epHYX 
HBH6onee pacnpOCTpBH6HHYX aa~aq B COBp 

pe p83BHTHH M9TO~ 3KCUepRMeHTa 
B6TCTBYD~6H 3H6KTpOHHOH annapaType, pa 
TyanDHOH aa~aqeH. HacToa~aa ~Hcce !JTBUH: 

HYX 6nOKOB, H606XO~HMHX AHH OOCTpOeHHH 
HCOOHD3YD~XCH npH npoBe~eHHH HCCH6AOB 

OHHH. 

UenD p860TY COCTOHnB B OOBYW6HHH 
rpyaoqaoR COOC06HOCTH H MHOrOKBHBnDHOC 

CKHX YCTpoaCTB. 

HayqHSH HOBH3H8 H OCHOBHYe nonoxe 

I. llpeAnoxeH cnoco6 ynyqweHHH AH~ 
~yXCTyneHqSTYX 6YCTpYX MHOropa3pfiAHHX 
TeneR (Allll), 38~Ul6HHYR BBTOpCKHW CBHA 
C06a paspa6oTaH HO:md npH6op, OTJlH'Ullllll 
BaHHli aMllJIHTy.JUi B UH!f!poBOa KO~: 6 MKC . 

2. Paapa6oTaHo ~ocTaToqHo npocToe 
OO~nDqeHHH 60nDWOrO KOnHqeCTBB (32) C 
O~HOWy H TOMy Ke AUll, npH 3TOM npe~nOK 
SHBnOrOBYX CHrHBnOB, B KOTOpOW ~nH ywe 
nyCTYe KBHBHY nponyCKBDTCH, 8 HOWep KB 
MBUHD, onpe~enaeTca napannenDHO c npeo 

B ~H~pOBOH KO~. 
3. Paapa6oTBHB c npHMeHeHHew paAa 

BHSnOrOBYX 6AOKOB AHH OOCTpOeHHH H KSH 
TBHHOrO HS 00Bb11116H1llil6 . aarpy3KH(npeAYCH 
Allll H reHepaTop TpeyronDHHX HMnynDcoB) 

4. Paapa6oTaaa sneKTPOHHaa annapa 
aprOHOBOI HOHH38~0HHOI KBMepH H npoBe 
AHH ~eTeKTHpOBBHHH HA6PHHX qaCTHU npoM 

llp8KTHqeCK8H 3HSqHMOCTD AJ4CCepT8~ 
C~8BneHHY8 B Hel pa3p860TKH, BHOOHH6HH 
HYX 6nOKOB, BHe~peHY B ~H3HqecKH6 H Me 
pSTOpHH HA8PHYX npo6new H ApyrHX na6op 

i r ~ '-l__.f ,.,~·iltf1i
l - ·'-' I 
. . _ ;[ t1 t-f':ll)' !.A 

5111[!11 



B Aa6opatopKH SAepnux npo6neu 06~e~Hnennoro 

Kl.K.AKldMOB .,· 

nayK npo~eccop · 

P.r. O~EHI'EHJlEH , 

B.r. TldlllldH • 

.HCCJI6XOB8T6JlbCKRit HHCTHTYT npH60pOCTp06HHH 
(r. llocKBa) · 

II 1981 ro~a B "laCOB na sace.n;a-

COBeTa l.047.01~05 npK AadopaTOpHH HeiTPQBHOI. 

R~epHUX p68K~lt 06~e~H6HHOrO RHC,HTYT8 H~6pHHX 

6R6JIROT6K6 O~ld. 

II 1981 ro~a. 

CU6~H8nR3HpOB8HHOro COB6T8 

ll.B.TAPAH 

~.. ~ ·~ 

OE~H XAPAKTEPldCTHKA PAEOTU 

AKTyanoHOCTD T6MU. H3116P6HH6 8MllnHTY~UX Cll6KTpOB C nOJ.cyiipO
liO~HHKOBhiX H ~pJrHX AST6KTOpOB H~epnux 143JlyqeHH£i HBJ1ft6TCH 0~0" 113 
H81460nee pacnpoCTpaH6HHHX 38]1.8tl B COBP6M6HHO£i fi~6PHOH !JlH3HKe·. ilo M.6-
pe p83BHTHfl, MeTO~ axcnepRMeHTa B03p8CT8~T Tpe60B8HI4H K COOT
B6TCTBYD~elt 3J16KTpOHHOR annapaType, paapa60TK8 KOTOpOH HBJIH6TCH 8K~ 
TyanoHOH aa~aqe£i. flaCTOH~8H ]J.HCC6pT8~Hfi UOCB~6H8 C03]1.8HI4~ 3J16KTpOH~ 
HUX 6JIOKOB, H60ClXO]J.HMHX ~nH UOCTp06HHfi Cll6KTpOM.6TpHqecKHX CHCTBM, 
Hcnonbayn~xca npH npoBenenxx HCcne]J.OBBHHlt na cxHxponHKnoTpone nEll 
Oi'IHI1. 

l 
Ueno pa60TU COCTOfiJ18 B UOBHill6HHR TOqHOCTH, 6ucTp0]!.6HCTBHfi, 38-

rpySOtiHOH CUOCOClHOCTH H M.HOrOK8H8JloHOCTH p83J1Ht1HUX Cll6KTpOM6TpHqe
CKHX ycTpOitCTBo 

Hayqnaa HOBH3H8 H OCHOBHH6 UOJ10X6HHH, 38ffiMffi86MU6 B AHCC6pT8UHH 

I. llpe;ztnollteH cnoco6 ynytlilleHHH ;ztHIJlqle penuxanoHo£1 ne nmneaaocTH 
;ztByXCTyneHq8TbiX ClbiCTpHX MHOropaspHAHbiX 8H8nOrO-UHcl>POBUX npeo6p830B8-
T6J16lt. (AUII), aa~a~eHHbllt aBTOpCKHW CB!4]teTenocTBO» .Ha oCHoBe sToro cno
co6a paapa6oTa.H noll!rll npx6op, oT~ca Ma.liHM. BpeMeHeM npeo6:Paso
BaHWI 8.MII.IIHTYJUl B D;a~BOlt XO~: 6 MKC IIpll 12 pa3p.R;D;ax •. 

' i""' '· ... ., . . . 

2. Paapa6oTSHO\Jl.OCTBTOtiHO npocToe 1r1 ne]!.oporoe ycTpoltcTBo ]J.nH 
no;ztKniOqe.nza 6onomoro KonzqecTBa (32) cneKTpoueTpHqecKxx.itaorqHKOB K 
OJl.HOMY 14 Towy lite AIUI, npa aToM·npe~no:xen HOBblit BBPHBHT KowilyTBUHH 
SHanorOBbiX CHrHaJioi3, B KOTOpOM Jl.nH YW6HbUI6HHfl 11 M6pTBOr011 Bp8W6HH . 
nycTue Kanallbl nponycKBDTCH, a uowep KBXAoro KaHana, uecy~ero·HHcl>O~ 
uauHD, onpe.zteimeTcH napannenono c npeo6paaoBanxeu awnmtTYJl.H cHrnana 
B UH!JlpOBOit KO;zt. t·. 

3. Paapa60T8H8 C npHM6H6HH6M pH;zt8 HOBHX CX6MHHX pemeHHit nHH6itK8. 
8H8JIOrOBUX 6110KOB J!JIH ilOCTP06Hl'lH H KaJIH6pOBKI4 cneKTpoue~pa, paCC'IK..;,. 
TBHROrO HB UOBb11116HHEle:BarpyaKH(npe]!.yCK:JU\T6llo, OCHOBHOH ycHmtf6lll>; 
AUU if reaepaTop Tpeyron:&HbiX Ht.mynocoB). · · · 

4. Paapa6oTaaa aneK1POHHBH annapaTypa·]!.na MHoroces~onno~ ~o
apronoBol HOHH38UHOHHOl K8W6Pbl K npOB6]1.6Hbl KCCJI6J!OB8HHH BTOrO HOBOrO 
JtllH A6T6KTIIPOBBHHH ·HJtepaux ~acuu · npowexyToqnhiX aae priflt ·npH6opa-.· ·'' · 

• ripaKnqecKali aaaqirfuocT:& ~ccepora~KH aaii3u)~aeTcfi. B' 'iou, ·t~Titnpe;zt-
··. . . . '. . -~ ,··h.,.,;·,,·~··_ •.. , •••. ...;. ,·. •' ,,,.,j~:..·';: .-: ~ 

CT8Bll6HH!il6 B aelt pa3p860TKH, BbiUOJIH6HHb16 B OCHOBHOM B BH~6 CT8H;zt8p~-
Hb1X. 6noi<o:B,'' BH6,1l.p6Hbl B <JIHaHqecKHe K 'lieio;I('Ktie'cK~e·· zccne;ztOBBHHH B 1r'a6~-

' • ' ' •. ,; . '. . ' . ' ·. '- r;. ~ ' '. • - _. '. • • ' . : • . • ,. ' l ; t 
paTOpHK H~epHHX npo6neM H J(pyrHX na60p8TOpHHX O~i'l. B qzcne BTHX ClllO-

>.t.· ; .. • · •· ·· · . · !' .;. ' .': ·- : ·.., ~ '·
1 
• .:>o.· ~.:: '-,. .. : ., r···,, -; "" :-•. ' ;~~---..._.,._~-·-1 

0 .~·bEU~ltjEHHbnliAHCfHT·\J.~' I '\,: · . .: ~ ·. · · ·· 
. ' ·,+,.'iEPHbiX L-4Ccnt.L:06~h~·k j 
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KOB T8KH6 C:IIOXHN6 H BBXHH6 Aliff Cfl6KTpOMeTpHH npa6opu, _KaK npeUH3HOH
HNH aunnHTY~HO-UHillpOBOH npeo6p830B8T6llb H OCHOBHOH ycanUTen:&,BunyCKa
eMHe MerrKHMH cepnRMR 0nHTHUM'npoH3BO~CTBOM.0liHll. 

. OE:&EM ll CTPYK'l'YPA .ZU1CCEPTAU£Uf 

n~CC6PT8UHH COA6PXHT l39.CTp8HHU M8WHHOflHCHOrO T6KCT8 1 _B TOM 
tiHC:II6 89., pHCYHKOB 1 COCTOHT 143 BB6~6HHH 1 '!6TNp6X rnaB 1 38K:IIIO'l6HHH H 
6n6:nnorpaqll1H 1 CQA6p;Jt8lll6H 174 H8HU6HOBBHHH. 

KPATKOE conEPAAHilE.~CCEPTAUHH 

Bo nne;neaHn -~ onpe~eJieHa ·. n;em; 
BKTyani>HOC Tl>. 

HCC:IleAOBBHHH, flOK838H8 HX 

llepnaH·rnaBa uaqHuaeTCH c _paccuo;peHHH paanH'!HUX cnoco6oB noBbl
llleHHH aarpySOQHOH cnoco6HOCTH cneKTpOM6TpHqeCKHXK8HSJIOB nyieu OllTH
uani>HOrO \{JopMHpOBBHHH l4Mny:ni>COB 1 o6ecneqHBSID~ero MHHHM8lll>HUi!_BK118A 
WYMOB, npHM6H6HHH p8311HQHOrO pO,l{S BOCCT8HOBHTeneli1 HYJI6BOii1:1IHHHH B 
cmiKTpcili.e'Tpe ,- a TaKiKe :Bu6opa· ·cooTBeTCTBYD!llHX: c~ei.! npe~y'CHnliTe neil. 
nanee OflHCbiB8ilTCH paapa 60TBHHbl6 BBTOpO!l .S116KTPOHHH6 6JIOKH 1 COCT8ll11H
illl(H6 OCHOBHY~ . qacTI> 'Cll6KTpoJ4e#a:. npe]iyc~nHTe 111>'. OCHOBHOH YCHJIHT6JI1> 

._H aunJIHT'y')\iH).:~H\tJPOEOi! npeo6paaoBaTeni>; ,·:,. . ... 

. . llpOTOTHUOM Of::HOBHoro ycHnRT6:1IH . (KA0:..2i4 )II/ nociiyJB:HJI 'paaee mHpo-
KO HCfl01lbSOB8BWH~CH. B Jla6opaTOpHH HA6P~~x npo6miu 'ycHnWieln~·. (Y--204) 
c Q.lopuHpOBSHHeM IDmyni>COB Ha . RC .:.uefiff:X:. )lna ynenJ4qeHHH aa.l'pyaoqHoi! 
cnoco6HOCTH,AOI05 HMn/c B TBKOH YCH11H~6JI1> 6~n BBe~eHHOBHH, ()onee 
a[j}ilJ~K;HBHO A6HCTBYID~HI4 BOCCTBHOBHTelii..uyx~BOA 11RHHH,. OTHOCHll(HMCH K. 
KaTeropin · .tipeMJiarum:ciD.mx: ycTpoiicTn H. pa6oT!liOilll4ifno npauuany aano.~o~H
uauHa uanp~eHHH ,1{11H y~eplK8Hllll. ilyneBOH 11HHHH. Kpoue. TOro, yCH11RTenl. 
nepeBSAeH B CTa~apT KAMAK,' QT06bl HM6T:& BOSMOxHOCTD flOIUlll(STD ero B 
oAliou· Kapitace c AUU, xoTopua Ta!Cite nuno:nueu » aT~u cTaH~apT~. · .. 

nnn y:nyqmeHHH aarpyaoqaoii cnoco6uocTH npe,l{yCHJIKTenH (ll-215) ero 
aapn~oqynciilHTeni.uanceKuHs.BblnOnaeHa,c,6oni>mKM nHueiiHHY~HuauHqecKHM 

. 'HanaaoHoM (O ± 20)B, -iLTo noa:Bouno'pa6oiraT·I> AD aarpyaoK 2·105 n~n/c 
. 21. 06"~TOU CBH~BTe:ni>CTBYST p~c: I~ ua KOTOPOll noKaaima 38BHCH.YOCTL 
.· paapemeHHH OT aarpy3KH. npH Hcrr9.iDao:OO.mm re~~BOI'O ,l{e~eKTOpa 06i.eMOM 
j( C)a3:i'}iiwloaxmmoro ·'HCT(Jcnuma~Oco~ ~3. JlHCyuKa BHJtHO. T8Kllt6. np_eHuy-

1116CTBO ·n:..2I5 it KA-214 no 'cpaBH~Hinr co' CTapbiMH 6nOKBKH n~2i3 u' ' 
.. , I . . . : . .,, :. "·· . , . . , ' . • J' . . 

Y-204~·naull~>~e, npuBe:zteHHble ·aa pHcyitKe, nonyqeu.Ei c Hcnoni>aonauHeM pas-
. pa6oTailHorri ·uaMH aMiillH!i-y~uo;;.n;u\iJponoro.·npeo6paaonaTe1m KA.;.2o9"~/ , __ BH
noeeHl!oro no npulixiJtny BHlrKHHCOHa·c tiacTOTOA TBKTOBoro reaepaiopa 
·roo MI'li~ ·qncno i<aHaiio:B ·.Aun ·uoieT 2aiaeHiincli · H cocTannHeT: 256~''512; 

'I024.H 4096~ HenHHe~Hocir~: 'HHTerpani>Iias'- b,I%; AH~epea!iKani>ilaH·
I%, T6MnepaTypHaH HeCTa6Hlll>HOCT:& - 0,3 K8H/°C npH 4096 KSHaliSX. JiorH-
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KB AUfi MSKCHMS:IlbHO npH6:nH~6Ha K Tpe60BSHHHM MHOrOuepHoro 8H8:1IH38. 
nna AUll paauemeHN B O~OM 6:noKe KAMAK _mHpHHOH 2M H o6ecneqnnaJOT H6-
aaBHCHM06 npeo6paaonaune cnrua:non, KM6H o6maii TaKTonuit·reHepaTop. 
ilpH paapa60TK6 KA-209 aa OCHOBY 6un B3HT RM610ll(HHCH B ~a6opaTOPHH 
HA6PHNX npo6neu npn6op Tnna KA-206 (o~ AUll B 6:noKe KAMAK mapKBoA 
2M),B OT:nHqne OT KOTOporo HOBHH (~oeliHHR AUU) HK66T ApyryJO :no
rnKy ynpaB:n6HHH. Kpoue_ TOro, n"Hero BB6A6H BOCCTSHOBHT6:1Ib Hy:nenoi 
:IIHHHHo 

BTopan r:nana noCBHl!leHa reHepaTopau nuny:n:&con, noano:nHJO!llHM npo
nepHT:& IDiH6HHOCTb a:neKTpOHHHX 6:1IOKOB 1 a TaKl!t6 OU6HHBaT:& HX ~arpyaoti:
HYIO CflOC06HOCTb. n:nn H3M6p6HHH ~H~6p6HUH8:1IbHO~ H6:1IHH6~HOCTH Ha 
npaHTHKe mnpoKo ncnon:&aynTCH reHepaTopu 11 6enoro11 cneKTpa nuny:n:&con, 
xapaKTepnayJO~~teroca panaonepoHTHHY pacnpe~e:neHneu aunnHTYA B aaAaHHou 
AHBnaSOHe. B r:nane paCCMOTpeHH nyTH flOCTp06HHH TBKHX reHepaTOPOB H 
Cfl0C06N H3M6p6HHH .HX TQqHOCTH H CTS6H:IlbHOCTH 1 A6TS:IlbHO.OflHCaH paapa-
60TSHHHH aBTOpOM reHepaTOp Tpeyro:n:&HHX HMny:n:&COB C nepHOAOM AD 
40 r/4/, o6ecneqHB810ll(H~ TQqHQC.TD H31o16p6HRH ~H~epeHURa1lbHOH H611R
H6HHOCTH AUll Hayponae AaCHToii AD11R npoueHTa._OTKaTHu, '!TO HMnynT>CN 
Tpeyr01lbHOit \{JOpMhl HU610T npeHYYIIt6CTBOUO Cp8BH6HHD C WHpOKO.HCfl011:&3y-
61Wioll4 Ha npaKTHKe nH:nooopaaHHMH HKny:n:&CBMH ~:m~ro~apH KD1ffl6HCBUHH He
:IIHHeitHOCTeit B npHMOM H 06p8THOM XO~e H o6ecneqHBBIOT M6H:&mee BpeMH 
HaKepeHHH · ue:nuHeitHocTet! · AUll.' · . · 

· kia~o~epeHne ·He mmeiiHOCTH'· AUll 'npOBOAHTCH · nyTeM noAaqn Tpeyron:&HHX 
HMny:n:&COB Ha· BXOA ero 11RH6HHHX.BOpOT 1 ynp8BnH6MHX CTp06Hpy!OII{HMH HM
nyn:&CaMH, npJ4qey BepWHHH Tpeyro:n:&HHKOB ~:IIH 6o:n:&meit TQqHQCTH l43 CTp0-
6HpOBSHHH l4CK1110qaJOTCH. n:na npoBepKH BCero cneKTpOM6Tp!4qecKOrO TpaKT8 1 

uaqHHSH C npe~CI411RT611H 1 reHepaTOp Tpeyro:n:&HHX Hlolfly:n:&COJ3 MOl!teT 6UT:& 
npHioleHeH KBK HCTQqHJ4K :IIHHeitHO M6HHJlll(6rOC.IJ H8llpftlK6HHH, ~epeK:nJJqaeKoro 
PTYTHHiol pe:ne. 

UeHTpan:&HbiY yanou reHepaTopa HB11H6TCH,HHTerpaTop,.B KOTopou HY
nyn:&cbl Tpeyron:&Hoi! \{Jop1o1u coa~aJOTCH nyTeu nonepeKeHHoro aapH~a eMKoc
TH TOKSMH I H - 21·.; I t paBHHMH no BenHqHHe H. OTJIHqaJllltHMHCH Ha-. . 
npaBJI6HH6M~ MaKCHM8JI:&H06 H KHHHY8:1I:&H06 HanplilK6HRH Tpeyron:&HHX HMnyn:&-
COB onpe~eXHDTCH noporaMH AHCKpHMHH8TOpOB HHlKHero H BepXHero ypOBHel. 

B rna':Be-pacCliOTpeH' ~age Bonpoc~o6 onpeAeneHHH ~H~epeHUHB:n:&HOI 
H6nHHeitHOCTH B cnyqae He _o_qeui.· 60111>WOH CTBTHCTHKH OTcqeTOB no raycco
BCKOit KPHBOH, onHCHBa~eit pacnpeAeneH~e 3THX H6:1IHH6HHOCT6H npH HSMe
peHHH 6e:noro cneKTpa. 

B aawu)qlnme 'npHBeAeH cpBBHHTeni>HO npocToa cnocio<i oueHKil aarpy
aoquol CIIOC06HOCTH aneKTpOHHbiX 61IOKOB 1 OCHOBSHHH~ Ha OAHOA H3 p88HO
BHAHOCT614 HCfl0111>3~B8HHH reHepaTopa ll8Q6K HMnyni>COB. 

3 



,-, 

'. ~ 

"'"t 13 

12 

" 

i "f ~ I 
t .. 
i • 

H 

..... 

,,J 

.... ' ] . . . ....... .. .. 

.. 

.. 

- .• 

fO 

0 JGqiJ)wG 

' 20 U 10 ID 'ICIO 110 140 50 110 2CD •Jol"""ft .. 

111. n Ztl•KA2t4 
2 • ct 213 • Orltc.. CKS121 
l• -n·zn•KA214 ' 
' • n· l1S • OYt.tc. IHCHiel S12l 

-+•1HKC 

Pac. I. SaBHCHKOc~• pespemeHHH oT aarpyaxx AXH 
· ·· paS1JHtUWX· KOM61Ul8~JlJLDpe)lyCII1!U6 Jia1t, B. 

ycna~exel. 

., ],·· 

PHc. 2. K ~pas~11ny ~e1tcT~IIa ABYXCTyneuqaToro JUn •. 
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B TpeTLeM rnaBe p8CCMOTp6HH CDOC06H DOCTpOeHHH AUfi C KSJIHM Bpe-
K6H6M npeo6paaoBBHHH ~na ~eneU ·a~epHoU cneKTpoueTpaa. • 

H3JIOR6HH ~Ba DYTH DOCTpOeHHH: DOBHill6HH6 6HCTp0~6HCTBHH TOqHHX 
Allll THna BHliKHHCoHa H coa~aHHe ()'ucTpHx Allll c ynyqmeHHOU JIHHeUHOCTLil 
npeo6paaOBSHHHo . ' · ·· . .. . .. • . 

llpe~JIOX6H cnocoa/9/ j'K6Hbill6HHH ~~epeH~HSJILH~H H6JIHH6MHOCTHJ 
~ByxcTyneHqaTHX wHoropaapH~HHX 6HCTPHX AIUI, B KOTop~>~xo6uqao xa-aa 
ECDOJIL30B8HHH H6TOqHHX H H6CT86HJibHUX ~~po~aHanoroBHX npeo6pa30B8-
T6JI6li {UAll) Cj'I!I6CTByeT HeCOOTB6TCT~He we:x~y CTapmHMH paapH~BMH, aa
~8B86MHKH nepBNK AUII, H una~mHKH p8apa~auH, nonyqaewMH HS BToporo 
Allfi, npeo6p83j'llll(6rO OCTSTOK BJ,iqHTBHHfl 8H8JIOrOBOrO 3K_Bl4BSJI6HT8 CTap
IIIHX paapa~o» nepBoro AUil Ha BxoA!ioro clirHana. :if peaynuau. ~aKoro 
uecooT.BaTCTBHH aoaui4Ka~T npoBSJibl 14 au6poclll Ha .wecTax "cmHBKH11 'no~
AHanaaouoB, onpe~exaeMHOC nepBHK AUU • 

llpeAnaraew1t npH6op {pHc. 2)jxoa»onHeT .uauepnn »eJIHqHHH no,l.VlHB
naaoso» ~ TOQHOCTbll B~oporo, .MHOropaapftAHOro npaijHaHOHHOro AUU. B 
6JIOK B:Be~em,i TBDe .I'8H8p&T0p. K()JXOB 1 CX6KB naKHT_lil Jl ROM.Mj'TS~op. lljlll,:.. ' 
6op pa60TS8T no )Uiyll lUUUlBII: K8.1116pOBRJI H )18118P~HHH. 3apaHee, .B UHK-.. 
118 KSM6pOBKH HaJi:ap.allTCft.C DOIIOII!l>ll BTOporo AUll :Bee ypOBHK UAll, COOT.,.. 
:eeTCTl!YillltHa · Benmqauau rio)l.ltxanaaoHoD 11 as~a»aaMHa reHepa:ropou Ko.Jtoll, . . 
H paaynDTSTLI aanttcimBilTCH ll nau~ino COO!DBTCTBYiluui.w a.Jipecau. 3~K ,. · ~ 
KO.Jtlll 6epytcH B ~Wt~e 'M3YSpBHl1H AJifi: ·aailt8HHH aaaqeHH~ BemttlHH rio.lt.ltl48D8'-
80HOB, KOTOpllle B 06uquou ABYXCT,YDaHqa~OII 'Aiuf 6epyTCH.Henocpe~C~D8HHO 
H3 nep:soro·AIUI. Ss:aqeifHIIBHYTPRDOJI;JlH8II830HOBUOJI,YlJ8JJTCa.xax B o<5~q
HOII ABYJCCTyneaqaToiiAIUI:~ nopo1t AUI1 npeo6paayeT octa!OK carHa.na ua 
BhiXO,lte BllltUIT8TSJIH 1 KOTOPIIII Bbiil'OnHftST BLitlllf8HH6 BHXO~HOrO uanpfizaUHft 

· nep»oro. AUll 11a · :sioAUoro cilruana. · BwxoAuoe cJioDo coa,JtaeTca CJKuaTQpou •. · 
H6f0UOCT~, KOTOpaa. MOZU DODRT~Cft _ll ODp8,1tU8HHll B&~qJIH ,D0Ml(8IJ830: ·" 
HOB II 3H8.1f8HHI BHytpK D!),IWISD880HOB a· p83HLIX UHK48X~ }.ICDpSBliHUCft no;.;:;-;,:' 
:nopaHHBII K8nH<5poBKIIo . . r . .: . ' · · ·. ' .· ' .. · , . ; , : .. 

B paapa<5otaHiloa 'aa11H 12~paapfiAHo" np116op£/5/ npo~acc xaltll6po»KH 
88Hl11181l UBCYlii8CT.B6HHym .lJSCTb Bp6.M8HII - 0 1041'. flep:sl.A,' (5HC!pllll AUh, 
q,op&pyiiiiUII ' ,4 p83pfiAS: BLIDOIH8U' HS 16 KO.MD8P8f0p8X a· BJtJIIIqae!' B , 
cee5a taKze perxcTJl i. AamallJpafop (cu. PHC ~ • 3j~ Bpeo npeo6jlaao»aHHa 
npa6opa (6 llltc} onpsJtenne!'cs·:e ocifoBHOII noplllr.a AJ.UI, p86otallllll01 no 

. . . . - . . . -. ' ' -. ~. ' -··. -.- ' ·. (• 

DPMHIUIDY BiiUBHCOH8. C TBKTOBLIII reHepatOpOII 100 'lfi'rt B iJCDOnr.ay&MHII.· B ' 
pa6oqeu ~;ne ~na HBXOZ,lteaaa auaqeuxl BHY~PH no~aanaaoao:s, HB Kal~AL!i 

ua xotopilx OTBO,ltiiTCa no 8 JliBPfiAOB. JlH!lJIPepe~Han~uaH HeJuma1tHocn 
npeo6paao»auHa- 5%, KHTerpan•uaa- O,I%. B.npa<5op BDa,lteH .TaKze ·paa
paBHIIBaTen~, KOTOpwl YII8HU88T ~epe~HBJibHYII H8llHHeiHocTr. 6onee. 
qeu B !0 pea. 
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B tl6TB6pTOiti rnaBe OUHCaHH ycTpOltCTBa )J;nH MHOI'O)J;BTtlHKOBbiX CHC-. 
T6M. T6H)J;6HUH6H COBp6M6HHOI'O.WH3Htl6CKOI'O 3KCnepHM6HTB RBJIR6TCH Henpe-· 
p!iBHoe yBenHtleHHe tlHcna AeTeKTH-PYJJiliHX KaHanoB, npHtleM Bee tlBII!e Tpec>y
eTcR npOBO)l;HTb BMnnHTY)J;Hii~ aHaJIHS HMnynbCOB C ()onbmOI'O KOnHtl6CTBa )!;6-
T6KTOpOB. B ,Ititcce:pTaiJ;Im paccuoTpeHH paanH'iHHe Bonpocu opraHH-' 
SBUHH H T6XHHII6CKOlt peanHSBUHH TBKHX CHCT6M. B· CBRSH C HX MHOrOKB
HanbHOCTDIO': ococ>y!O BBUOCT'b npHoc>peTBJJT TaKHe xapaKTepHCTHKHi; KBK HB
)!;6llHOCTD 1 CTOiUJOCTb J.( npOCTOTB peanHSBuHH npH )J;OCTBTOtlHO ::iiHCOKOM 6!i
CTpO)J;6ltCTBHHBDUBpaTypli. 8THM BHI'OAHO oinHqaeTcH paapac>oTBHHaa BBTO
pou cHcTeMa oClpaoo~KB aHanoro.Bux cHrHanoB/6/, )J;BJJIIIBH BllailoilHo'cT:& no)J;
coeAHHRTb K O)J;HOM{ AUil ·)J;O 32 KBHBHOB 1 'KaJrJiHlt H.S KOTOp!iX CO)J;ep:atHT ycnt
JIHTeni, nHHeltHHe . .sopota, TBK. HaaHBaeuult 'nHKOBHM lJ;eTeKTop r.t. aaanoro:.. 
BbiH KbwwyraTop ( CM. :pwc. 4.A). • • . , · : ·. : i ; 

'.una y»eumea-H'fi 'l!peMeHH onpoca Bee« CHCTeuu nepeAatla·.·i.IJ;I~OpMBUHH 
c nHKOBHX AeTeKTopoB npoM:ailo)J;HTcfi npHopHTeTHHM KOM»yiraTopti» (E), no-' 
SBOJillD!IlHM HCKnlOtlHTh onpoc nyCT!iX KaHanoB~ 'f!6iiep KBHana onpe)J;eJIReTCH 
(r) n~pannenbHO npeoc>paaoilaaHIO aunnHTYAH B uli~poBolt Roi; . tiT'c!~: B c.soJJ 
oqepe)J;b, coRpalllaer Bpeua onpoca. ' :':·"'; ;· ~--· .~ · 

CHCTeMa OTnHtl86~CH npOCTO-TO"-':·.· OT~enhHbiX yanoB H HMeeT cne)J;yll
IIIH6 xapaKTepHCTHKH: JIHHe!Hbl! )J;HBUSSOH BliXOAHhiX mmynbCOB - 0,05-5 B; 
RoawwiiuHeHT ycHneaHli :K~Hana ;- soo, 'He riHH-~~iloc~· - ,eta, 5%); ~ yueHhme
HHe coxpaaaeMOI'O miR-JiereKTopou 'aanp!lieHHH~-:-·'I0-4 :aa· 20 llltc; ,lijleltw 
sa cyTKH - O,Ol B, ireamepaTypHBR CTBc>HnbHOCTb -. 2,5•I0-4'f0c.-Xapaue
p14CTHKH CHCTeMH: BnonHe :oc>ecneilm:BailT '·.soauoEHOCTH alfnnHTY.ZUiliiX HawepeaHit · 

/ < > • • • '~ • • ' I 

c. TOtlHOCTbiO N I%. CHcT,eila 11oxeir 'CiHTi .. H.cnonhaoBaaa: c pJS1.1H'iHH»H AeTeK-
TopauH, HII6IOIJIHMH yuepeHHCl6 paapemeHHe~--'H B n&PBYIO oqepe.zib c ~H,1UC08p
rOHOBO! MHoroceKUHOHHo£i l!oH~<!BUHOHHo« Kawepo«, • c · yqeTo~ :cXapaRTepHCTHK 
KOTOpo«. 11 c>Hna ripoBe.Jieaa )J;BHHBH paapacioTKB·. ·· · . 

Jtna HCcna~~B~HHli -~THX xapBKT6PH.CT.K c>!i1ui, hocTpoeHa )J;pyraa anna
paTypa, co cToatilafi'-: Ha·- yi:HmtTe JIDHHX y ctpoltcT.B ~- · BMilJIIIITY~Ho-uHil>POBiiX npe
oc>paaoBaTene« (KA-202) H PMa'nouqecKHx cxeu, noaBonRilii!BR Hac>nJJ~an 
cneKTpbl BMnliHTY)J; HMnynLCOB O)J;HOBpeMeHHO CO MHOrHX CBKUHAo- Kauepa/!0/ 
COCTOlina H3 24 C6KUHlt paai.tepOK 100 101 X 2,5 (Hlnl 3 1 5) ~~~ K8J:)J;~Rt B 
aenocpe)J;CTB6HHOit <5nH.30CTH OT' KOTOphlx c>HnH paaue!llBHll npejjcHmtTenK (c 
KOS~HUH6HTOM ycHnekH~ 50)/?/.·0TnK'iHTUbHOit ococ>eHHOCTDO.nocne)J;HIIIX 
RBnR6TCH CUOC06HOCTb ·,pa<50TBTD npH HIISKHX ~eunepatypax (?7 K) H KOM-
UBKTHOCTJ>: KB~lt npe~yCHnHT6JID.CMOHTHpOBBH HB nnaTe p83MBpOM 
47x25 Muf. HCll!iTBHHH KBM6pbl npOBO)J;HJIHCb C HctiOXDSOBSHHeM KO~eCKHX 
'llaC~ H :pa,ItllOBXnmmDC HCTO'IIHlmOB~ ·IlOJly'llemwe :peayJII.TW UOiaUiaJIJit UQ 

TaxaH · KaMe:pa :MOlteT 6HTI> aqxpeK'l'liBHO npm4eaeHS. B pa;IJ;e CUeKT:p0MeTJIK'I8atatX 
BKCUepaMeHTOB .C 'l!aC~ npoMezyTOliHHX BHe:prmi (~eCKTxz MaB). - . 

7, 
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JlOCTOHHC'l'B.OM KBM6pbl HBJIH6TCH TO, tJTO .BXOAHII!SH ·B H6e tJSCTHUS .. 
'notlTH BCBl CBOBl SHeprHBJ T6pH6T B paooqefi cpe](e. · B CBHSH C, STHM itaue
py MOlltHO HCllOJloSOBSTl> AJIH Ollpe,ll6JI6HHH npo6era sapal!iilHH.biX tJSCTHU C '. 
0AHOBp6M6HHbiM HSMepeHH6M HX _HOHH38UHOHHbiX llOTep:r:. B O'l'.ll6JloHbiX C6KUH
HX c paapeweHHeM roo KSB. TaKH6 HSMepeHHH ABBlT noJIHyBl HH~OpMSURBl 0 

nne H 3HeprHH tJSCTHU.' AJlfi 3TOfi U6JIH HSMH oon'o paapa60T8HO' alieKTPOH
H06 ycTpoficuo, cocTOHII!ee · us 24 JCHimren:r:.Ho,;.,AJ!ctq)H1maHpyB>II!HX -fiqe.:. 
6K/I7, npH6MHHK8 COCTOHHHH ,liHCKpH14HH8TOpoB' H. dllOKB OT6opa: C06UTHlt/S/. 
KalitAaa· ,yCHllHTen:&HI>-JtHCKpHIUfHHPYKlii!SH a'lle~K·a BHnonHeHa Ha ll.BYX lotHKpo
cxeuax. ilepBSii HS HIIX -yCHJIHT61IoC K03!WJIIUH6HTOMYCHireHHH200, BTO
paH - ll.HCKPHMHHaTop c tJYBCTBHTen:r:.HocT:r:.BJ 30 MB. 

IlpHeMHHKnpeo6pasyeT l!iiq)opMaUHBJ c 24' AHCKpHMHHSTopoB i3 nocneAo
BaTen:r:.HyJO cepHBJ mmyJII.coB c maroM roo B:c ,I{JIJl nocwnanm 'Pa.ccorOmme 
ll ,ltpYI'Oil: 3SJl liO O~Otq' KB.6eJIDo E.lJ:OK OT60pa Jipl!lmMS.eT STy Oepm:l ll BH

,IJ;aeT 'iHCJIO BMIIyJil>COB, COOTBeTCTBYJllllee 'iHCJiy C~ KaMepH, npoit.IJ;e:a-

JmX '!UiCTJ~~Ue!. " 

~akn»tJeHHe. OcHOBHble peayniTaTY·~ccep!a~aM·c~oll.aTca R cneAY~ 
ll!6MY•. , . . . 

I. PaccMOTP6HI:l COBP6M6HHI:l6 aanp8Bl16HHH' paaimTHH alianor~:lloirt' cneKT
pol&e~pHll6CKOlt annapaTyp!i c TOtJKH apemm • noBbiUlt!HHH. ee • aarpyaqllliolt 
cnoco6aoCTH H JIHHetiilocTH, a TaKiKe npHMEiHeHHH B MHOrOlJ,STtJHKOBbiX CHCTe-
uax. ' · ,. · · ' · .. ·, · · ·: 

' 2. Paapa6oTaHa llHH6itKa aaan'?rOBbiX 61IOKOB ~. ripe)tHSSH~ll6HHHX ;ll;jiH no
CTP06HHH H K8llH6pOBK'H cneKTPOMeTpa' pacc<Iwraalioro 'a a ll0BbiW6H~6 3a-
rpySKH. B 11HH6ilKY BxO.llllT: . . .. 1 •. ' 

' aj npe~yCHllHT611l>; ·. , . , .. 
. (j} OCHOBHO£f yCHllHT6Jlo, , ' ' 

B) SIIIUUiTy)tHO-UHqJpOBOfi npe o6p830B8T6llo HS 40% KSHSJIOB ~ 
r)' reHepaTop Tpeyron:r:.HbiX iuriyn:&co:ii~ ' . ' ' ' 

3. ilPe ~llOlieH .. H • pea 111130BEIH HOBl>lit cno.co6 ·_. noc'l'poem1~: O~cT'poro .~ ,i{ByxcTy-
neaqaToro AUIT c ynyqmeaaolt .ztH~epeHUHSll:&Hoil H6llHRe1tHOCT:r:.llo .. ~ ·· ·. · 

4~·Paapa6oTaHo ycipoitc£Bo.AnH .llHoro)taTllHKo:B~x cilcTex c·lioBiiK'BapH
aaToll KOMIIYTBl!H.H aaa.noroBYX ellraanoB, noaBC)]Illll~HY coKpiiTHTL -Bpexa 

· nepeBo)ta .ztaHHI:lx Ha rpynnu cneKTpoueTpHtiecK}IX: Kaaa.noB ],' OAHH ·AUJ]~ ,< . 
s. Paspa6oTaaa aneKTpoaaaa annapaTypa ~na ·H'cc'lieitoBaaila H npxueaeHHH . 

MHOroceKUHOHHOil llH,llKOaproHOBOil. HOHHSSUHOHHotf Kailep~';:;, 'ao:Boro' npil6opa ' 
ll..llll sKcriepPIKeHTOB· c qacTH~ai.tH npouexyTOtrnfiX saep~Hlt~ ' . . , 

· cicaoBaue uaTepHa.llbl, cocTaBHBmHe iaccepTauaai·,· oTsaxaai.{:B pa6o
Tax1I-9/' a T8Kllt6 tJSCTHtJHO ucnon:r:.aoBaaa ny6llHKa~uffi/I I. Cyii{8,CT:B6HH8ll 
.tJSCTD STHX KST6pH81IOB ll.OKllS,llbiBSllSC:r:. .HB Co:&eiQIUID:O;ttO ,tti?JlYttp~O.IJ;HIIKOBl>lll 
l1.6T6KTOPBII (KHeB, OKTH6p:r:. 1978), X M~~OII CIOittosiy~e .no f1,1t8p-;. 

'9 
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aoii_ :meKTPOH~Ke (.Upe3.z~ea,. an pen:& ,_ I980), I BcecoHJ3HOM ceLumape no aB
TowaTI13a~l111 HayqH@X 11CCl16,liOBaHI1H B fl,116pHOH ~11311K6 11_CM6~HNX o6naCTHX 
(.l{ymaa6e, OKTH6p:r, I980). .• 
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J 11 T e p a T y p a 
' I. AKI1MOB !O.K., BaHI1IJ!aToB A.E., Kal'IHHHH A.H., Hryea HroK Jau, TID-

. .~·2. 

,ni1KOB. B.K. YCJ.m~Ten:r,aue 11 ,IIHCKpruumHpyiO!llHe 6:noKI1,ycTpol-icTlla. 
Olliiil,·I3-80-506, .l{y6aa, I980. ·• 
EaHH~aToB A.E.,. Ka:ni1HHH A. H.,.· Hryea HroK. ,llau. BapH,lloqylJCTBI1Ten:r,
aug npe,lly~Hni1Ten:r, ~nH.noBumeaaux aarpyaoK. OHHH-EI-I3-80-834, 
)lyoaa, I980. ·. : 

3. MepanHKOB C. H., flryeaHroK Jau. C~oeaauit 4096-Kaaa:n:&HHA AlUl· 
Olliil-1, I3-II8I8, .Jlyoaa, I978 •. 

4. AKHMOB !O.K.' Mepa:nHKOB c.M. t HryeH HroK JlaMi. reaepaTOp Tpeyron:&-. 
HHX .11MUy11l>COB ~Jlfl onp6,li61I6HHH H6HHHeAHOCTI1 cneKTpOMeTpl1qeCKOH .; 
annapaTyphl., Olliil-1 13-10726, ,l{yoaa, I977. ,,. · , . 

5. KanHHHH A.M., MepaJIHKOll C.H. ,. Hryea HroK Jiaw. EucTpo,lleitcTBYillllHA 
AUll. B c6. "Tpy,l~H X Me~,liYHSPOAHOro' cHwnoalrlyYS no H,iiep~o~ a:n~K~. 
TpOHHK6.11

1 ,l{pe3,li6H 1 anpen:& I980, CTp. 27. .. ,,, .. 
6. AKI1MOB !O.K., .l{11H:&.illHX:&eH, HryeH HroK JlaM •. YCTPO~CTB~ o6pa60TKI1 

; aaano.roBNX CHrHano~ ll MHOrOK8H8JI:&HO!l cneKTPOMeTpe. B c6~ 11TeaHCH. 
' . ~ ~ • • "' -! ' • ~. • . . . • ' 

ilePllOro BC6COIOSHOrO C611HH8p8 no 8llTOM8TI1SalJ,I1H HayqHNX HCC~6,l~OBB..., 1 
HHA !Jii,ll6pHOB ~113HK6 H _CM6lltHhlX 06JISCTHX11 t,_,l{ymaH66 1 OKTH6p:& I980, 

... corp. 166.: Coo6!118HH6 OHHH,. 13-80-773, ,l{y6aa, 1980. 
7. AKm~oB !O.K., Jio,liOXOll B.X., JlyKOB B.A., ·KaJIHHHH A.H~, Hryea Hro!t 

Jlau, TllnHKOB B.K., llii1JIOB c.H. llpe,llyCHJIHT6nlrl ,l~Jlft MHOroceK~HOHHOA 

lltH,l~KoaproaoBoA Hoa11aa~11oaaott KauepY. OIDIH, PI3~80-:618, ,riyoaa, 
198(}. . . ' . ' . . ' 

a. AKHuoB ·u.K., Hryea HroK. llaY. Cxeua.,llnfl onpeA~neH~fl.uecora ocora
. "aoBKH qaCTHlUi B_ npo6euou ore.necKone. OH!ffi, EI-:-:8o.:..'so7, · ,nyoaa, 
. 1980.- ·,. .. " 

9 •. KamtHKH A.l-1., Mepa.nfiKOB C.H., HryeH HroK Jlau • .l{ByJCCTyneaqaTbiA 
·· ·AUll. A.:SoropcKoe cB~,lleore1n.cTBO Hi! 809543 (CCCP)'ox 26 oxTa6ps: 'rsrn r., 

fiD.lr.llexeW:.. mmoT3,, 1981 •. lt9, c.263.. . . · ' · ·· · · .. : 
10. AKHYOll: Jl.K. t ,l{O,l~OXOB B~X.' llyKOB B~A~' KanHHHH ·A.H.' HryeH 'HroK 

. Jlau, 'TilnmtoB B.K~, illH.noB C. H •. MaoroceK~HOHBSB. D,ll~oaproHOBSH KO~ 
liilaau11osaaa Kaueiia· (ycxpottcTBo 1r1 peaynora!bl Hcllhl'ramla). omlit, · ' 
P13-80~05,_ ~y6~a,· 1980." . • .. , . . .. .·. . . 

· PyxollKC!.llOQTYllUa B<H~TeJ!loCKHit O~eJI ·,' 
, ; , .· · .. 9,<Pe~ !98 · ro~a. . ; .. :'·:,: 
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