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IloBumeHHe dNCTpO)leffCTBHH ycTpOHCTB HBJIHeTCH OAHOH HS Bruit

HWC npodJieM MHOrHx odnacxea HayKH H TeXHHKH. PaspadOTKa H BHe)l

peHHe dUCTpO,lle8CTBy11~ea annapaTypu )lJIH aMIJJIHTY.llHOro 8.HaJIHSa B 

JU!6pHoff 8JI6KTpOHHK6 Il08BOJIH6T suaqHT6JIDH0 COKpaTHTD BP6MH 

8KCil6pHM6HTa HJIH auannsa, H, CJI6)lOBaT6JIDHO, COOTB6TCTB6HHO 

y:11eHDmHTD IIX CTOHMOCTD. 

BNcTpO)l8ffCTBYD~H6 a:YnJIHTY.llHU6 H8:116pHT6JIDHbl6 TpaKTl,I ueo6-

XO.llHMN npH pa6oTe C YCKOPHT6JI6M B HMITYJIDCH0:11 P6EHMe, npH aK

THB~HOHH0:11 aHMH88 H B PJU!6 ,llpyrnx cnyqaen. 

IlOCKOJIDKy Il0BNW6HH6 6NCTPO.ll8HCTBHB CBBSauo C Il0HBJI6HH6M 

)l0IlOJIHl!T6JIDHNX norp8WHOCT6ff
0 

IlpK HSMepeHHHX,. TO B .llHCC.6pT~Hlt 

aHaJIH3HPY8TCB Tane npapo,lla 8THX norpemHOCT8ff H :116TO)lN IIX 
c.• . • -

ycTpaueHKB. Co6CTB8HHO 6NCTpO)l8ffCTBH8, TO 8CTD B08:IIOJ;HOCTD 

perHcxpapoBaTD MaKCHMaJIDHoe KOJinqecTBO HH<pop:11a~HH D 8.llHHHitY 

npe:11eua, onpe,lleJIH6TCB pfi.llOM <paKTopon. OcaoBHUilH aa HHX HBJIB

l!Tca: 

a) :116pTB08 Bp6Mll C06CTB6HHO · npeo6pasoBaTeJIB C yqeT0:11 

BIIHllllHH AonimueTeJIDHNX 6JioKaponoK, aanaca~Hic OT ~JiirTenuocT·K 

BXO.llHblX CHrHaJioB H wop:11u cneKTpa; 

6) P6XHM COBM6CTHOH pa6om npe66paaonaTeJia K HaKOilHT8JIH, 

TO 6CTD HaJIHqae paapaBHHBai:l~IIX HJIH rpynDHPYll~HX 8JI6M6HTOBi 

B) npe:11a perHCTP~HH ca:11oro uaxonnTeJIH. 

BUCTPO.ll6HCTBYlliHe npeo6paaonaT6JIH qacro pa60T8JJT B 

ximyiDCHOM peuue, H llPH 3TOM H80dXO,IO!MO yqHTW3atD BpeKH 
. ' 

yc!aHOBJI6HIB CT~IOHapuoro pexa:11a, KOTOpoe 88.BHCHT OT BNme-

nepeqHCJI6BHNX WaKTOPOB M HHT8HCHBHOCTH BXO.llHOro llOTOKa. 

HcKa&8HHll B3K6pHT8JIDHWC napaM8TpOB MOl:HO YCJIOBHO KJ!ac

CH<pl~HPOJ18.TD CJl6.llYD•HM 06paao:11: 



a) JIHB6HHli6 AOilOJIHRT6JibHbl6 norpemHOCTH mKanli cneKTpoueT

pa - CABHr HYJIH H H3M6H6HH6 HaKJIOHa mKalru (MOryT CiHTb ycTpa

H6Hli CHCTeuon CTa6HJIU3aqHH); 

6) -OTaTHqecKue HeJIHH6~Hhle AOilOJIHHTSJlbHble norpemHOCTH, KO

TOplie IlOID!JifilOTCH ·11 npH HH3KHX sarpyaKax 113-aa nOT6HUH8.JibHOil 

llOSUOlKHOCTH annapaTypu ycnemao pa6oTaTb npe nowmeHHliX aar

pyaKax; Hanpnuep, noHBJI6HH8 UHWPOBOil ~HWWOP6HqH8.JibHOil H6JIHHeil

HOCTH npH yueHhW6HHH uepTBOro llpeMeHH npeo6pasoBaT6Jlfij 

B) ~HHrumqecxne H6JIHH6WHbl6 AOnOJIHHT6JlbHhle norpemHOCTH B 

BHJie yxy,mnemrn paapememrn H noaBnemrn 6onee CJIOlltHblX 1tcltaJ1teHnil 

cneKTpa np11 Il0Blilll6HIIH sarpy3KII.· 

B COOTBOTCTBHII C np11BeAOHHOil KJ1acc11~11Kaq11en 11anara6TCH 

MaTep11aJI AHCC6pTaqu11, OCHOBHOO COA6pEaHee KOTOpoil npHBOAIITCH 

HIIJKO. 

~HCCOpTaUHH COCTOIIT Ha Tpex rJiaB, np11qeu nepBaH HOCIIT 

oOsopHhlilxapaKTep, a BTOpaH H TpeTDH nocTpOOHli Ha 0CHOB6 OpH

rHHaJibHWC pa60T aBTOpa II COAOPlltaT C00TB6TCTB6HHO T60p6TH

qecK1tn paa6op npo6JieM llOBliW6HHH 6NCTPOA6ilCTllHfi II on11caHHO 

KOHKpeTHli:X: ycTpOilCTB 11 6JIOKOB, paspa6oTaHlWX npH yllaCTJ,nt aBTO

pa II BXOJlfllllMX B COCTaB 6liCTPOA6ilCTByJO~MX HBMOPHT6JibHblX TpaK

TOB. 

ITepBaH rJialla nOCBH~eHa aHaJIIIBY-COBpeMeHHNX 6NCTPOA6ilCT

BY~~MX aMllJIHTyA&IX 113U6pHTOJlbHNX TpaKTOll no MaTep11aJiaM ore

qecTB6HHOil H aapy6elltHOil JIHTepaTypli. IloAp06HO paao6pam~ paBJIHq

Hlle THllli aunJIHTYAHblX npeoopaaOBaTeJieil, KOTOplie ll OCHOBHOY 

onpeA6JlmJT cpeAHee uepTll06 BpOMH II HOJIHHOilHOCTb Boero TpaKTa. 

Ha116onee pacnpocTpaaeaHHMH 6ucTpoAeilcTllYJl~Hl4H npeo6paao

BaTeJIHUH HBJIHilTCH: 

a) .BpeMH-HMnYJibCHwt C ll0BliW6HHOil T8KTOBOil -qacTOTOil HJIH 

ycKOpeHHblM npeo6paBOBaH11eM; 
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6 J nopaapHAHOrO ypaBHOBOWlrnaHHH. 

Ilep11ul1 Tim npeo6paaoBaTenen 6onee pacnpocTpaneH, OAHaKo 

B6pxllHfi rpaHH1{8 CiucTpO;ztellcTBllfi t(Jlfi aToro UOTOf\8 orpanuq11Ba

OTCfi llaKCHJl8.Jll,IUl1l qacTOTOll 'laKTOllHX • 11).!IlYJlbCOD, ltOTOpaa ;!{JUI 

cepui½llUX npeo6paaoB8TeJie£t cocTallJIHeT IOOt200 Mru. Ilpu ycrtopon

HOll npoo6paaoBaHHII 3KB~rnaJIOHTll8H TaKTOB8fi qacTOTa UOKOT 6liTb 

nO){HHTa ~o 300 (- 600 MI'Lt, 110 npH 3TOM llOJIBJIHe:rCH ,nono1!HH

T8JILHaJl ,JU14XPepemumn»Haa nemrnenHocn, 

BTopon THn npeo6paaoBaTenen 11ueeT cpo;ztuee uepTBOe »peua 

11eH1>me, qeu y npeo6pa3onaTenon npe1m-mmyn1,cuoro '.rnna, 110 

Tpe6yer 60JlblllOrO KOJIHllOCTDa npol{H3ll0llllllX 6UCTpo~enc~BY1.llltHX 

3J16HOHTOB. 

IIocICOJibltY ll CilicTpOAOllCTD~lllHX npeo6paaoBaTeJif!X ni::noJlb-

3YJ)TCfi co6cTB6HHll6 a;itpecuue cqeTlllutH TaKTODllX m.myJibCOB, TO 

np11 neanat1HT6JI»HOll ycnoxneu11H yc1rpollcTBa ynpannemrn npeo6pa-
1 

aonaTOJifi ux IJOl!tHO lfCilOJlbBOBaTL B 1taqecTB6 paapaDHHB810ll\6rO 

ycTpol\C'rB8. 8aaq11T6.llbHO 60.lIOO BgJq16KTllBHblll no cpanHOHl!D C 

paspaBHHDaHH6M HDJIR6TCfi 1•pynnupoBaUHO co6HTHil ua DXOAO llaKOllH

TOJIH. BBOAOHHO rpynnupYJ)lll6rO 31 ~enecoo6paauo, OCJIH mL66TCfi 

6UCTPOA0tlC'fByD~66 6yipepnoe 3Y, 01.lKOC'lb KOTOporo na nop,MOK 

YOHbWO, qoH Y OCllOBHOro llaKOilllT6Jlfi, a uaroTaBJIHBaTL oro 

Ta.Kott xe OMKOCTH neaKOHOYHqno ua-sa BHCOKOll CTOHMOCTH H CJIOS-

HOCTH llPH uacTpOilKB, 

(m~o»peMeHHo c yueJII>monueu cpe;ztaero uepT»oro npeweHH 

TpaETa nooClxO;ztWIO UHHIUllf8~PODaTb
0 

~OllOJlllH T6Jlbllli0 norpemHOC~~, 

oco6eHH0 AHH8lllll{6CKHO uenunellHUB. 

Jlnn yuem.mOHII.11 }t0ll01IHHO~HI« norpet!HOC~Ott 1!3~aa 4}JiilitTya;.. 

~B'1 eyntrnol 1IBHHll HCll0fil>8YJ)TCfi DOCC'faHOBltTOJIH nocTo'alillOI 

coc,aDJiffll~en, KOTopue O;ltll0Bp0M6HBO 3HB.llHT6Jl:Lll0 yJ46Hl>maDT 

BCEBltOBHfi za-aa uantnBIUII aa Cll8,J1;6 K Bli6pocax Hllny)ILCOD, 
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Ilplll 8T014 ca140 llKJOO'leHH8 BOCCTaHOBHTeJIH R l/l8MeplfT8JII,Hl:Hl TpaKT 

{;v.8.lll:e np11 HnaK11x aarpyaKax) necKoJir,Ko yxy;v.maeT paapemeHHe 

cneKTPOlaLeTpa Ha-aa 140;ZJ.lf(JJHK8.IU'IH IlOJIOC!l nponycKa!{lffi TpaKTa,. 

O;v,HaKO npH aarpyaKax 6oJiee I08 11!1,m/ c- 114e.Hr,memte ;ZJ.IUlBllH'lec

KlllX ow1160K, KaK npalllllJIO, IlOJil!OCTl>ll OKynaeT 8TO H8tf8JIJ,H06 yxy'lJ,

meH11e. qTo6u 1/lCKJill'llfTJ, HaJIOlltCHl/lfi HO TOJIJ,KO Ha cnaJte, HO Ill 

Ha a(Jl(JleKTlllllHOn ;ZJ.1IlllT6JII,HOCTli HJ.!IIYJII,COll (llpeueHHOtt IIHTOpBaJI OT 

Ha'laJia ;ZJ.O Bepunmu 111.myJir,ca) ,np11MeHH10TCfi CilCIUIB.JIJ,HllO peJKOKTO- . 

phl HaJIOlltem1tt. YcJIOBHO IDC MOJKHO paa,llOJUfTJi Ha .n;ne rpynnu: 

I) pelltOKTopu, onpe;ZJ.OJIHIOl!IHe naJI02Hrn11n no giopue HMnyJir,ca, 

KOTOpH£! H8CKOJIJ,KQ 11Y'AJilllHH8 TCHrt npu. Hf1JIOllt8HIIHX; 

2) pe~eKTOpH nOJIHoro 1/lCKJIDqeHIIH HaJIOllt8HHHX ClllrHaJIOB. 

Ha1160Jiee npocru Ill pacnpocTpaaeuu pexeKTopu nepnoro T11na, 

oco6eHHO pa60TaJ0l!IHO B ;ZJ.OilOJIHl/lTeJIJ,HOll OHCTpOM TpaKTe. Ilpl/l pa-

6oTe, B 8TOM TpaKTe ;ZJ.JilfTBJil>HOCTJ,ll l/l!myJ11>ca npeHe6peraDT,H no-

8TOMy aJirOpllTl4 pa60Tl:i pe:aKTopa CBO]UITCH·K o6Hapyzemtll BTO

poro lllJ.!IIYJil>Ca Il0CJI8 OCHOBHOro BO Bp8148HH0111/lHTOpBaJie, PaBHOl,l 

a(Jl(JleKTl/lllHOit ,llJIHTeJil>HOCTI! l!MilyJI1>ca 0,CHOBHOro TpaKTa. Paapelllall-

1!188. iJlpOLIH TB.KlllX pel!tOKTOPOll P8.llHO ;nmtT8JIJ,HOCTB m,myJIJ,ca B 

6HCTp014 TpaKTO IlJillC paapOW8lll!IOO llP814H Ctf6THoro TpHrropa. 

0.n;HaKO eemt nplf HaJIOllt8HHH llXO;ZJ.HllO CHraam,1 ltllOllT aeana1rn-. 

TOJil>!Wi! C;!J.Blfr OTHOCl!TOJIJ,HO ,1tpyr ,llpyra, TO TaKOit cJiyqalt o6Htf-, 

lWll pexoKTopoK no peracTpHpyeTcH, nocKoJir,Ky (JlopMa cyiwapnoro 

ClllrH!lJ!a npaKTHtfOCKH HO ·H81leHH6TCH. CJiyllaH HaJI0:&6HH,ff C HeClOJIJ,

mHM C,ltBHrOLI HaJIOSHBilll/lXCH HMilYJil>COll ;ZJ.aDT 3HaqHTOJIJ,Hi:i8 ome6KH 

nplf H8KOpOHlll.RX, nocKOJII,Ky npHBO,JtHT K: o6paaOB8HHJJ ;110IlOJIHl!T8JIJ,

HblX 8KCTp814j'MOB H CHJ!J,HllX H80,llHOpO;ZJ.HOCTOl B o6JiaCTH OOJIJ,IJil!X 

aHoprHff (aunJIHT~). 
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HaH60Jiee nopcnoKTHBHllMH Il08TOMy HllJifillTCH cnOKTpOM6Tpli 

IlOJIHOrO HCKJill'l6HHH H8J!OlK8HHl:iX CHrHaJIOB, ll KOTOPhlX O'AHOBpeMeHHO 

C Ha60pOM OCHOBHOro Cll6KTpa, BKJlllQ8D~ero HaJIOlKOHHH 1 1/lCKYCCT

ll8HHl:iM cnoco6ol4 Ha6epaeTCH cneKTP, COCTOfil!llfif 1!8 O'AHHX HaJIO

lKOHHH. IIocJie OKOHtfaHHH lll3MOpeHHH HaJIOlKeHHH llli'lHTaJOTCH,H oc

TaOT,CH H8i!CKaiitOHHllH, cneKTp. K COlltaJieHHll, lll3ll8CTHbl0 npaKTH'l8C

Kl/lO cxelW, ocy~eCTllJlfilll!IHO 8TOT ueTo;v., HO MoryT 6UTJ, mepOKO 

HCilOJIJ,BOBalW Ha-aa CHOlKHOCTH l!X pOaJIH8alli!lll. 

SaYaH'll/lBOtt HllJIH8TCH H,lt8H aHaJIHTl/lQOCKoro pacqeTa cneKTpa 

HaJIOlitOHlWX ClllrHaJIOll, n~cKOJIJ,KY npl/l 8TOU ll H3!.18pHTOJlJ,H!lit 

TpaKT He llBO;IIHTCH K8KH8-JIH60 ycTpOl!CTBa, BHOCHl!lllle ;IIOITOJIHHT8JIJ,

Hll0 norpeWHOCTH. 

KJiaCCHQ8CKl/lM 14eTO,lt014 pac'leTa HaJIOSeHHlt HBJIHOTCH noJiy'lOHl/le 

pacnpO;IIOJIOHHH HYJIOBOH JIHHHH, TO OCTJ, pacnpo,l(OJIOHHH IU'HOBeHHllX 

aHa'lOHHff Hanplll!t8HHH. ,Ha BXO;ZJ.O npoo6paaoBaTOJIH, a aaTeM cy:wrnpo

BaHHe 3TOro pacnpe'A6H6HHR C_HettCK8llt6HHl:lM aMIIJIHTY'AHilM cneKTpOM. 

Holl llHCTOLI lllll;ZJ.0 8TOT MOTO,Jt HO HameJI WilpOKOro npHllOHeHHH, 

IlOCKOJil>KY HO o,TP8lltaOT cne1ui:4lHKH pa6oTU aMilJIHTY.JtHOro TpaKTa Ill 

poayJIJ,TaTU .14HOrO'lllfCJIOHHHX TOOPOTH1l8CKlllX p&6oT,Bh!IlOJIHeHHllX B 

8TOH o6JiacTH, HO IlO;IITBOpx.2t8llTCH 8KcnepilM6HTaJIJ,HO. 
; 

Bo BTOpOff rJI8.llo, IlOJIHOCTJ,Jl COCT8.llJl8HH08 Ha OCHOBaHHl/l :reo-

pOTl/lQ6CKHX pa60T aBropa, ijpOBO;ZJ.i!TCH aHaJil/l8 B08140lKHOCT6ff 

IlOllHIIIOHHH 6liCTp0,1tel!CTBl/lH &IIIHHTY'AHl:lX auaJIH8aTOPOB C yqOTOM 

ycTpaHOHlllfi He,JtOcTaTKOB Ill ,JtaJIJ,Hewmoro paaBHTl/lH TOXHHKlf 814IlJIH

TY'AHOro 8HWIH3a, OilHCaJIHOR B nepBOR rJiaBe. 

~JIH YllOJIH'llOH~H 6HCTp0;ZJ.~ffCTllHH aWIJIHTY.ltHOro 1/lSUepeTeJIJ,HOro 

TpaKTa ,H006XO,ltHMO 'npellt,JtO Bcero TO'lHO onpo;ZJ.eJIHTl, BKJIB,lt' OT;ZJ,eJIJ,

HllX ycTpOl!CTB B cpe,JtHee MepTBOO BpeMH,llcero TpaKTa. HaH60JIJ,

IIIHff BKJIB,lt 13 8TO MOpTll06 llpOllfi BHOCHT, KaK npaBl/lJIO, npeo6pa-
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3onare.11L H HrutonnrenL. Pe3ynLrnpyo!llee MeprBoe Bpeua onpe

AenaeT THn npeo6pa30BaTena: 

a) IlOCTOHHHOe - ;ll.1IH npeoopaaoBaTenen C nopaapfl)UIUK YP8.BHO

B8mHBa.HHeU H Bp8Mfl-HlmY.1IbCHllX, paOoraD!llHX npH ~HKCHpOBa.HHOM 
(MaKCHMa.1IbHOM) uepTBOM BpeMeHH, 

6) nponopUHOHaJibHOe HOMepy KaHana - MH BpeuH-HMilY.1ILCHHX 

npeo6paaoBB.Teneil n 

B) CTJil8HllaTOe - 'A.1IH npeMH-HMIIY.1IbCHUX npeoOpa30Barenen C 

ycKopeHHUM npeo6paaOBaHHeM. 

Ecnn 'AHH npeo6paaoBaTenen Tnna a) BpeMH npeo6paaoBaanH 

He 3aBHCHT OT qiopu1,1 cnexrpa·, TO .nnH npeo6paaonareneR THna O) 

cpe,naee BpeMH B TpH-IlflTb paa MeHLllie MaKCHMaJILHoro, noCKORLKY 

peMbHHe cneKTpH HUeDT cna,n 11HT8HCHBHOCTH B oOnaCTH 00.1Ibl!!HX 

3HeprH'1. 

IlpH Oenou cnexrpe BHHrpum BO BpeueHH npeoopaa0Ba.11HH ycxo

peHHoro BpeMH-HMilY.1IbCHOrO no cpaBH8HHD C ·oOHIIHHM cocraB.1IH8T 

't/z , r'Ae 'l: - cTeneHL ycxopemrn ('AHH onTm1amnoro cny11aH, 

KOr)ta "l. =- ,fln' ,r)te m, - M8.KCHll8JlbH08 IIHCJIO KaHaJIOB) • 

O;ztHaKO 'A.1IH peaJibHHX cneKTpOB BTO OTHOlli6HH8 HeCK0.1IbKO yueHLma

e TCH. 

B .nnccepTaUHH npHBO,ll;HTCH ~OpMyJil,I H rpa~HKH )t.1IH HHllteHepaoro 

pac11eTa cpe.nuero BpeueHn aunJIHTYAHoro nauepHTeHLHoro TpaKTa 

AHH JID6ui npeoOpaaoBareneR npn annpoKcHMaUHH ~opw cneKTpa 

axcnoaeHroalII. Jna ycxopeHHOro npe~H-HMITY.1IbCHoro npeoOpaao

BaHHH npHHHTH aHall8HHH "l ,paBHHe 16,82 H 64. IlpH BHCOKHX 

aarpyaxax y11TeHO TB.KX8 uepuoe Bp8KH aa Cll8T KOH81lHOi! ;ztm1-

T8.1IhHOCTH BXO;llHblX CHrHaJIOB,npe;ztcTaB.1I8HH06 B BH;ll6 ;zto6aBKH, 

npo,ll;JI8B8D!llel Bp8KH npeo6paaOBllHHH. 

Ecnn BpeMH perHCTpauHH HaKOilHTe.1IH COHBKepHMO C Bp8118H8K 

npeo6paaoBaHHH, TO yM8HbmHTb 061Jle6 K6pTB06 Bp8MH CHCT81W 
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MOXHO, HCnoJii,ayfl paapaBH0B8JO!llH8 B03MOlltHOCTH a.npecHoro Cll6T1lH
Ka npeo6paa'oBaTeirn. ].lirn cnyqan . ntp~ lf-1, 5 C1l8THl:l6 .. X~p~-

TepHCTHKH cncTeMH npeo6paao:sa.TeiIL-HaKonnTenL,B Kciropo·n npeo6-

paaoBarenL nrpaer pom, paapaBHHBaJO!llero ycTpon·cTBa e'MKocTLD 

O;llHO IIHCJIO ,xopowo anupoKcmmpylOTCfi" aunnp1111ec1toia qiopuyndn ·. /I/ 

fl, 

h1 =- 1+ntp :_ r1..:.e-1itp)'t-/tp' 

r;zie (/, - 1lHC.1IO C06bl THia Ha BXO;zte; 

m ~ IIHCJIO 3aperHCTpHpOBa.HHHX C00b1THH; 

tp - BpeMH perHQTpauHH; 

t - BpeMfl npeoOpaa~BaI:IliH ( 't <fp ). 
E!lle 6onLmero yueHL~eima cipe;ztilero'!lepTB~ro BpeMeH~, cHcTe~lil 

npeoc5paaoBaTe.1Ib-HUKOIIHTem. MOlltHO ,ll;OCTHrHyn,, BBOia 'uelli.ny HHMH 

npoKelKyTOIIHlil8 BY rpynni-lpyio!llero llJill paapaBHliBaJO!l{ero THna. 

PaapaBHHBa.JO!l{ne 3Y B llliCTOM Bn;zie HBBecTHH ;ztOB0.1ILHO mnpoKo, 

rpynnHPYIO!l{lte - ropaa.no MeHbWe. bco6oro a~eKTa MOlKH~ 'A0611Tb~H, 

ecnn o~HOBpeMeHHO c npHMeHeaneu rpynnHpy10ll{ero 3Y HcnonL~o: 

BaTL B Ka11ecTBe paapaBHHBaD!l{HX Bee ;ziononiiilTenL'l!Ue perHcTpH: 

B npeo6paaoiaTene, 6y~epHOM 3Y , H HaKOIIHTen~~ AHEUIH3 cqerma:. 

xapanepHC'l'HK ,ll;.1IH .i:-,2- 11 3-paapH,ll;HHX rpynnH~YJ)lllHX 3Y ~;· 

KaaimaeT, ~To npn aarpyaKax~ paBHWC 2t8 ntp ,11~nom.aoB~~He 

a.npecuoro perncrpa rpymtHPYD!llero 3Y B ·KaqecTB6 paapa.BHHBWJ!l{ero 

noaBonaeT YK~HHHTL ~6'.f>eu rpynnapyv~~ro 3Y Ha O;ztHH paapH)t. 
. - .•. - ,, '" . 

Tamn, o6paaoll, 110:z~o auatiHTenLHO ylleHHHTL. oO'I>eM rpynnHpfD-

ll{ero BY ~ea yxy.nmeHHH c5blcTpo;zteiacTBHH. 

Ilpa pa6oTe B HKil;fil,CHO~·pezHM~ cpe;ziHee'uepTB08 BpeKH 
'C ' :, , 

Tpaxra yc>:aHaBnHBaeTcH He cpaay, a nocn:e nepexo.itHoro npouecca, 
'. ' • .- •• • l •.. ;,- S • • _,•·' ._ • 

BaBHCfflllero OT BpeueHH npeo6paaoBaHHH a perHcTpaunw,a Ta.Kllte 
. ~, . ' 

OT BXO;llHOff aarpyaKH. 8TOT pe:zHK padom aMITJIHTy;ztHoro TpaKTa 

mapOKO Hcnonayeorca IIPH pa60T8 C HMIIYJibCHWO! ycxopaTeJI.IUlH H 
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reHepaTopaun. Onpe'AeJieHne ~opm nepexo,nHoro npoqecca noaBonn

eT TIPOB8CTH HOPMHPOBKy cneKTpa, BH6paTD Y'A06Hoe BpeMH ,IIJifi 

TIO'AatJH penep!Illx CHrHaJlOB, a TaKge paao6pancn B H8IroTOp!,IX 

6onee TOHKWC 3qi~KTax. 

OcHOBHHe BHIJHCJieHHfi nepexo,l.lHoro npoqecca npoBe,nelibl Ha 

3BM 1.1ero~OM MOHTe-Hapno ,l.lJur -f:/tp ,paBHblX 0,2;0,4; 

0,6; 0,8 H I,-H HOp1mpOBaHIWX aarpyaoK tit,, , COOTB8TCTB8HHO 

paBHNX O,I; 0,2; 0,4; IR 2,5. 

~nn crnaEHBaHHH nepexo,l.lHoro npoqecca peRoMeHAyeTca ucnom.

aoBaTD HaROilHTeJID C 3KCTIOH8HqH8JU,HHM pacnpe,neneauew BP6M8HH pe

rHCTpa)lHH. BpeMH perHcTpa)lHH,-BeCDMa 6JIH8K08 K 3RCilOH6H)lHaJID

HOMy, HM81lT aHaJIH3aTOpN C ll0CJI8'AOBaTenDHNM onpocoM paapH,l.lOB -

AH-256-6 H M!-128. 0,nHaRO npH 3KcrrepHM8HTaJIDHOlt npoBepKe 

BllHCHHJIOCD, IJTO nepeXO,l.lHHll npoqecc C HCllOJlli30BaHH8M 3THX aHa

JIHaaTopOB BC8-TaKH HM86T CJiaOult ROJI86aT8JIDHlllt xapaKTep na-aa 

60JIDW0lt llOCTOHHHOlt IJ8CTH BpeMeHH perncTpa)lHH., 

~JIB nonHoro HCKRDtJeHHH nepexo,nHoro npoqecca npe.nnoxeHa 

cxeMa,HCKy_cct)JeHHO CO-S)lall!lla.H B HalJaJie na~KH mmyJILCOB COCTO.IIHHe 

CHCTellll npeoelpa:30BaTeJIL-HaKOilHT8JIL,HMeBmee ll8CTO B KOH)le npe

)lN,l.lj'lllell nalJKH.IlpoBepKa ee paOOTH Ha 3BM noKaaana,IJTO CHCTeMa 

Clucrpo nepexo,nHT B paBHOB6CHOe COCTO.IIHH~, )laJ:6 6CJIH B KOH)le 

natJKH nepexO,llHllll nponecc ae TIOJIHOCTLD aaKaHIJHBaerc.11. 

Peaym.TaTH no nepexO,l.lHblK npoqecc8JI B HMTIYJIDCHOM pea1111e 
1·, . • :. '. ; ' 

MOl'yT 6blTii TaRll6 lfCll0JID30BaH!l BO BpeMeHHOlt Cil6KTpOM8TPHH, 
I , < < ~ ,• • ~ 

ocoCfeHHO MeTo,llhl cr.naxnBaHHH nepex~.niwx:. npoqeccoB. 

Ilocne onpe,neJieHHH cpe,llHero M8pTBOI'O BpeM8HH aMTIJIHTy,IIHOl'O 
' '\ . ' . ' . 

TpaKTa B CTaTHIJ8CKOK H nepexo,nHOM pexa11ax paccMOTpeHa B03-

MOlltHOCTii IlOBHmeHHH 6-HCTpo.neltcTBIUI OT'A8JIDHhlX ycTpOUCTB 3TOl'O 
''. . . ' , ' ' , 

TpaKTa npn 0,1.lHOBpeMeBBOM caxpaH6HHH H3116pHT8JIDB!lX xapaKTepnc-
/ I : I 

THK. 

8 

3HalJHT8JIDHbllt BKJiaJt B CTaTHIJ8CKYD H8JIHH6HHyxl norpemHOCTD 

Dearo TprutTa BHOCHT a.MilJIHTy,nHbllt npeo6paao»aTeJID, IlOCKOnDKY B 

HeM npOHCXO,IIHT 'AOBOJlliHO CJIOXH!le H6JIHH8HH!l8 nponeccu,cB.113a.H

Hhl6 C npeo6pa30BaHH8M aMnJIHTy,IIH HMilYJIDCa B llHWPOBOlt KO'A. 

AHaJIH3 noKa3blBaeT 121, IJTO OCHOB!U,16 HCTOqHHKH H6JIHHen

HOCTH 'AaDT cne,nyD~nn BKJiaJt B .nn~wepeHllHMDHYD H8JIHHenHocn 

THllHIJHOro aMIIJIHTY~Horo npeo6pa30BaT8JIH Ha 8192 ypOBHH KBaHTO

BaHHH {MrutCHMaJIDHlltt BXO,l.lHOn CHrHaJI - IO B, qacTOTa TaKTOBUX 

HMTIYJIDCOB IOO MI'll, eMKOCTD aanoMHHaJO~ero KOH'AeHcaTopa - IOOO 

n~): 

a) JIHHellHonponycKaIJ~ee ycTpottcTBO - O, 05-t-0,2% , 

6) 6yipepHhltt KacKaJt ~JIH nepe).latJH 
HanpHE6HHH C aanOMHHaD~ero KOff'A8H-
caTopa - 0,05-t-0,2% , 

B) KOH81JH08 BllXO,IIHOe conpOTHBJI8HH8 
reHepaTopa paapAAHoro TOKa - 0,02~0,8%, 

r) H8JIHH8ltHH8 8MKOCTH p- h. nepe
XO,IIOB OKOJIO 3oilOMHHaJO~ero KOH-
,118HCaTopa - O,OS~0,7%, 

.n) TennoBble nepexoAHH8 nponecchl 
B TpaHBHCTOpax aa Bp8MH npeo6-
pa30BaHHH - 0, 00~0,3% , 

e) HBJI6HH6 a6cop6~HH B aanOMHHaD-
~811 KoH'AeHcaTope - O,OI~0,2%. 

Kpo11e Toro, ,IIOilOJIHHT8JIDHaH H8JIHHenHOCTD MOX8T B03HHKHYTD 

H3-3a H3M8HeHHH Hollpllll(8HHlt IlHTaHHH Ha OT,l.l6JILHblX cxeMax BO 

Bp8MH npeo6pa30B8HHH H3-3a nepeMeHHOro Il0Tpe6JI8HHH MO~HOCTH 

H B3aHWHhlX HaBO,IIOK. 

B ,l.lHCC8pTa.ItHH IlPHBO,IIHTCfi rpa~HKH, KOTOpHe ,naIDT B03MOX

HOCTD onpeA6JIKTI, He TOJIDKO MaKCHMaJIDHll8 3HalJ8HHH 3THX HeJIHHen

HOCTen, HOH HX WOpMy. 

Ilpn BhlCOKOlt TaKTOBOH 1JaCTOT8 llHcliPOBaH 'AHIJ!~6p8HllHaJ!I,HaH 

H8JIHH8'1HOCTD npeo6pa30BaT8Jl6H CHJII,HO B03pacTa8T H3-3a YB6JIH

IJ6HHH HaBO'AOK nepBhlX Tparrepo» Ha cxeMy npeo6paao»aHHH. 
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IlpOB0A0HHble 8KcnepHMeHTH noKa3aJIH, qTO BenaqHHa 8TOH H0HH

H6WHOCTH noqTH nponopQHOHaHbHa MOmHOCTH, nepeKJIJOqaeMOH B TpHr

repax,H MO~eT 6liTb 3HaqHT0HbHO yMeHbmeHa, ecnH cxeMa aMnHHTYAHO

Bp6M6HHOrO npeo6pa30Ba~HH H aAP6CHblH cqeTqHK paaBHSaHbl no 

Kopnycy ( TaKTOBble m.tnyJrbcli nocTynanH Ha cqeTqHK no Ka6em:1, 

HaMOTaHHOMy Ha 60HbfilOH i_peppHTOBliH cepAeqHHK). 

0AH&KO llOHHOCTbD HCKnmqHTb UH<.PPOBYID AHiJ]i_pepennuamHyD He

HHH6UHOCTb MO~HO HHl!II, BKHfilqHB B COCTaB npeo6paaoBaTenH cxeMy 

paapaBHHBaHHH H6HHHeHH0CTH /8/, KOTOpaH o6ecnequBaeT OKQHqanHe 

npeo6paaoBaHHH cHrHaJia IlOCTOHHHOH aMnRHTYAbl npH paanHqliblx 

COCTORHHllX aAP0CHOrO cqeTqHKa. B peayTtbTaTe 8Toro nowexH, 

COOTBeTcTBymmHe paaHHK KaHaJiaM,KaK 01,1 ycpeAHRIOTCH H UHiJ]poBaH 

AHWql6p6HQHaJJbHaH H0HHH6HH0?Tb CrR8l!CHBaeTCH. 

OCHOBIJl,IMH peKOM6HA~HHMH no YM0Hbfil6HHID AHiJ]qiepeHQHaJibHOH 

HenHH6HHOCTH MOEHO cqHTaTb YM6Hbfil6HHe CHrHana Ha aanOMHH8.ilmew 

KOHAeHcaTope AO 4-5 B H 6onee. TmaT6HbHblH yqeT 61,1cTpOAettCTBYJ)

m1DC KOMnOHeHT. 

nHHaMHqecKHe HeHHHeHHble norpemHOCTH npOHBHHDTCH B OCHOBHOM 

HS-aa HaHO~eHHH HMilYHbCOB H neqeTKoro BOCCTaHOBHeHHH nocTOHH

HOH cocTaBnHDmel! CHrHaJIOB Ha BXOAe npeo6paaoBaTena. RcK8.llC8HHH 

cneKTPOB Ha-aa HanoEeHHH MOXHO yMeH»mHTI> pacqeTH!ilM nyTeu C 

npHMeHeHH6M 3BM, pezeKTOpaMH HanoxeHHblX CHrHanoB, onpeAenmo

mHMH i_popMy HMilYJibCOB,H MeTOAaMll: nonnoro ll:CKHDqemrn HaJIOZeHHblX 

cHrHaJIOB. 

HaHOonee Toqno paccqHTblBaeTCH cneKTP Hano.eHHH npH IlOMO~H 

3KCnepHU8HTaJlbHO CHHTOro ABYMepnoro pacnpeAeneHHH nnoTHOCTH Be

pOHTHOCTH/41.3Ta nnOTHOCTb BepOHTHOCTH onpeAenaexca c noMombD 

ABYX reHepaxopoB cxa6HHbHOH aMIIHHTYAbl,HMHTHPYDmHJC BCe cnyqa.H 

HaJIOXCHHi,H 38JIOCHTCH B 3BM B B~e Ta6nHQU.Ilocne nonyqeHHH 3KCne

PHU8HTaJibHOro cneKxpa C HaJIOX8HHHMH pacnp8A8H8HH8 nocne~HHX BU-
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q0cnaexca Ha 3BM npH nouomH onepaQHH CBepKH C HCnOBb30BaHH8M 

Koai_piJ]HUHeHTOB HS Ta6nHUli nnoTHOCTH BepoHTHOCTH. AnH CUHHTHnna

UHOHHoro TpaKTa norpeWHOCTb onpeAeneHHR HMOX6HHH He npeBblmaeT 

5-IO¼ AHR OAHOKpaTHblX Ha.JIOX0HHH H 30-40% - AHR AByKpaTHblX. 

ABTOpOM paapa6oTaH H npoBepeH PM npaKTHqecKHX cxeM pe

xeKTOpOB nano~eHHblX cHrHaJIOB, OTHOCHmHXCH, cornacHO KJiaCCHiJ]H

K~HH B nepBOil rnaBe, K o60HM THllcJ.M.' 

HaHMeHbwero AOllOHHHT6RbHOro o6opyAOBaHHH Tpe6yDT pexeKTO

pu, Bb1Aenruo111He HaJIOllt6HHblH cHrHan no HCKaJK6HHOH (yAnHH6HHOH) 

WOPM6 H pa6oTaIDIIIH6 B M6~~6HHOM TpaKTe. AJIH 6HnOJIHpHUX: CHrHa

HOB WOpMa· H!AnYJlbCa MOllt6T 61,1Tb KOCB6HHblM o6pa30M onpeAenena no 

BpeMeHHOMY HHTepBaHY Me~y cpa6aTblBaHHHMH paanononRpllllX AHCKPH

UHHaxopoB/51.B npeo6pa3oBaTene EAil-6M/II/ BBeAeHHe Ta.Karo pe

xeKTopa He nOTpe6oBaJIO 8Haq0TeHbl!Oro YBenuqeHHH o6opyAOBaHHH, 

nocKOHbKY H606XOAHMJ,10 AHCKpHMHHaTOPN yxe HM6JlHCb B cxeue 

Hynb-OpraHa. CTeneHb pexeKUHH B 8TOM npeo6paaoBaTene He npe

BNmaeT 4D-6~, nocKOJlbKY HUeeTCH napaal'!THaH aaBHCHMOCTb aHamr-

8Hpyeuoro HHT6pBana OT aMnHHTY'Abl cHrHana. IlapaaHTHaH aMJIRHTyA

naH 8aBHCHMOCTb HCKJIDqeHa B pexeKTOpe nanoxeHHliX cHrHaHOB 

EBH2-I7/4, 5 , 61,uueDmeu AHCKpHMHHaTop c noporou,:naueHHDmHMCJI 

nponopUHOHamHO aWIHHT~8 BXO;itHOro CHrHaJia. 8TOT nopor ycTa

HMHBaeTCH Ha ypOBHe I/8 OT MaKCH!LaR:&HOil aMilRHTYAN ,'a CTeneHb 

pexeKUHH cooTB6TCTBeHHO no;itHHlo!a6TCH ;ito 70-8$. 

E111e 60JI68 BUCOKOH cTell6HH pexeKUHH MOlltHO AOCTHrHyTb, 

BKJIDqHB pexeKTOP B 6NCTpblil TpaKT, pa60TaDIIIHli napannemno C 

OCH013HIHI. CTpyKTypa 6noKa npH 8TOM necKOHbKO ycJIOlltHHeTcR, TaK 

KaK npHXO'AHTCR npOBO'AH'fi> Bee BpeueHHJ,16 onepaUHH Ha KOPOTKIDC 

CHrHanax H,KpOMe TOro, onp8A6JIHTb He TOHbKO iJ}OpMy CHrttana, 

HOH HaJIUqHe CHrHaJia nocne OCHOBHOrO B T8q8HH6 8~i_p8KTHBH0H 
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A1IHTenhHOCTH lleAneHaoro CHrH8.Jia. rro 3TOMY npnaqnny ITOCTpOeH 

61IOK pe:m:eKqHH H8.JIOE6HHliX CHrHaJIOB EAA2-96, KOTOpblM B OTnHqHe 

OT aapy6exHblX npOTOTHllOB H8 Hll66T napaa0Taon aun1IHTy.l!HO~ aaBH

CHMOCTH,B pe3y1ILTare qero creneHL pexeKqHH COCTaB1IH6T OK01IO 90% 
,lt1IH cqHHTH1I1IHqeoHBOrO H 601166 9$ A1IH nonynpOBOAHHKOBOro TpaK

TOBo 

E01IhWHll HeAOCTaTKOM cxeu pexeKqHH HMOE6HHM, onpe,1t61IflXl~KlC 

qiopMy CHrHana, HB1IH6TCH TO., qro OHH B6 Bbl,JtenmoT HMnym.cbl, 

BaJIOl!tHBmHeCH C He6omwHM OTHOCHTe1ILHblU C,ltBHrou. IlocK01ILKY 

8TH c11yqa0 Ho1IOEea0n ,ltc:IJJT HaH60JU.WHe HCK8.Jlt6HHH cneKTpOB, TO 

npe,1t1IOl!teHH c,re,1ty11J~He ueTO,ltbl nonHoro Bb1Ae11ea0fi Hano:m:emrux cur

HaJIOB: 

a) cnyqaff ,JtByx ,JtaTqHKOB / 5, 7/, 

0) HMttTaqun BTOporo ,JtaTqttKa HCKyCCTB6HHhlM nyTeM /Bl 

B) HCll01Ib80BaHH6 1IHH8RqaToro nyaccOHOBCKOro pacnpe,1t61I6HHH 

llXO,ltliliX CHrH8.JIOB, 

r) WOPHHpOBaHH6 HllllY1ILCOB C ll1IOCKOa B6pWHHOff. 

;l!Ba ,JtaTquKa, pa60T8Jl11U!X Ha OAHU o6~HM a1m110Ty,1tHbli11 cnewrpo

M6TpHq6CKHa TpaKT (c11yqaM a),qacTO BCTpeqBJlTCH B npo~blW1I6HHblX 

ycraHOBKaJC M cny:m:ar ,JtJlfl YB6JtHqeHHSI HX 3qxJleKTllBHOCTll H .Ha,ll;6ll:HO

CTH.B38l!MH!i8 HMOJ:6HJUl(Me%,l{J CHrHM8l!H C pa:mux ,JtarqHKOB)llOJ:HO 

nerKO Bli,lt81IH!U. cxewo~ COBll8,lt6HHff H aanHcaTL B OT,lt81IbHyl) rpynny 

KaaaJIOB HaKOllHT6JIH. BayrpeHHH8 HaJIOJ£6H11H ( OT CKI'H8.JIOB o;naoro 

HB ,JtaTqHKOB) perHCTPHPyx>TCH BM6CTe C OCBOEHblll cneKTpOM. Ilocne 

Ha6opa HB OCHOBHOro Cll8KTpa BblqHTa8TCH cneKTP B3aHMHblX H8.JIO

E8HH~ H, QOCKOJU.Ky STO pacnpe,1t81I8HH8 1Ui6Hfflqao pacnpe,1te1IeHHD 

BHYTP6P.Iil!X Ha1IOZ6HHn, OHH B88.HHHO YHHqTOl!tallTCH. IlpOB6pK8 

aToro ueTo,1ta Ha 1,1O,1tena cqyarunnaqeoaHoro TpaxTa noxaaana, qTo 

norpemHOCTh onpe,Jt6JI8HHH HaJIOJt6HHll - OKOJIO 5~, npuqeu CHC?eKa 

yoTollqHBa K H8HHABH1'HqHOCTH OT,ltBJILHl:IX ,JtaTqHKoE. 
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EcnH H8l46pHTeJILHb1M TpaKT CO,lt6pJKI1T T01IhKO OAHH AaT'lHK 

( cnyqall 6)' qro ClblBaeT B 60JihWii°HCTB6 cnyqaeB, TO BTOpOJa AaT

qHK MOJKHO coa,JtaTL HCKyccTB8HHblM nyTeM. AJIH 3TOro KO.It c npeo6-

paaoBaT61IH nocrynaeT Ha AOITOJIHttTeJILHblll perecTp c npeo6paaoBa

Tenew KO,Jt-aHMOr H KJIDqoM. STOT Knvq qepea H8KOT0p06 BpeMH 

OTllHpaeTcH,H Ha llXOA H3M6pHT61IbHOro TpaKTa nocTynaeT CHrHan, 

aHanorH'lHllll n~eo6paaoBaHHOMy. IlocK01IhKY BTOPblM AaTtJHKOM nerKO 

ynpaB1IHTL, TO Bb1A61I6HH6 Ha1IOX6HHblX CHrHMOB B STOM cnyqbe 

e~e 6onee ynpo~aeTcH. 

JlHHellqaTOB nyaccoHOB.CKOe pacnpeAe.::BHH6 BXOAHllX cHrHaJIOB 

BO Bpeuene (cnyqall B) BCTpeqaeTcH, rnaBHllM o6paaou, npe pa6o

Te C qHKJIOTpOHOM, nocKOJU.Ky ycKopeHH6 npOHCXOAHT T01ILKO B 

oqem, -He6on»mon ~aae ycKopmo~ero HanpHllteHHH 191. Sa ctJeT 

aToro npH paoqeTB HMOE8HHll HHTerpan CB6pTKH BblPOEAaeTCH B 

cywy PHAa pacnp6,lt8JI6HHM C He601ILWHU 'lHCJIOM qneHOB. A1IH C~HH

THJl1I~HOHHOff cneKTpoweTpHH (,1te?eKrop c KPHCTannow NQ1(Te)) 

3TO qgcno cocTaBJIH6T 4-5, A1IH nonynpoBO,ltHHKOBOll - HeCKOJILKO 

oom,we. HanoxeneH, cooTBeTcTBYJl~He Bcew qnenau pH,JJ;a, xpoue 

nepBoro (C H66O1ILWHM OTHOCHT6JILHbll4 CABerou),nerxo HCKJill'la

llTCH Jill6blMH CX8M8J4H pexeKqHH no q,op1rn. HanoxeHHH, COOTB6TCTByD

~H8 nepBowy qneay pll,lta, nerKo paccqHTaTL, Hcnom.ayH axcnepH

weHT8.JILHyll 01IOTHOCTb BBpOHrHOCTH pacnp6A6J16HHH HaJIOE6HHll 

(OAHO ceqeaee aa rpeXMepHoro pacnpe,1teneaaa). CTeneHL pexexqHH 

aanoxeHHll npu JIHHellqaTow pacnpe,1te11eHee npeBumaeT 9$ H onpe-.,, 
,lt81IH81'CH'B OCHOBHOM cTaTHCTHKOff OTcqeTOB B OT,lt61IbHblX KaHanax 

HaKOOHT6JIH, 'lTO ()bJJIO llOATB8PEJt6HO axcnepHMBHTOM, npOB6A8HHNM 

Ha ~HK1IOTpOHB Y-200 HHP OIDIH (r.~y6Ha). 

nocnenBKK M6TO~OM QOJIHOrO Bli,lt6JI6HHH Hanoaeaaux CHrHa1IOB 

aB.llH&Tca cnocoo c wopwepoBaHeew nnocxon BepmeHH (cnyqall r). 

nnocaax BBPm•Ha,ewnyn»va KoxeT our» nonyqeaa ,1tByKpaTHblM 
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wopMHpOBaHH8M Ha HHHHHX 8aAepxKH. IlpH TaKott ~opMe HMTIYHbCOB 

TaKX6 8Haq0TeHbHO CHHXaJOTCH H6HHHettHOCTH npeo6pa80BaTeHH, 

cBaaattllble c npoueccoM aapMa aanoM0HaIDmero KOHAeHcaTopa. 

liCTI0Hb8yH CHOBa CX6Llbl pexeKUHH HMOX6HHli, pa6oTaJOIIIH6 B OUCT

pOM TpaKTe, MOXHO HCKnnqHTb HaJIOXeHHH co c~nnrou,nennqnHa KOTO

poro OOnbme,qeu ~HHrenbHOCTb TIHOCKOR BepWHHU.OcraBWHeCH Ha.noxe

HHH nerKo paccqnrunanrca,nocKOnhKY rumnnTy~a Ha.noxeHHoro cnrHa

na OKa3UBaercH paBHOtt cywe aunnHTY~ HaJIOXHBWHXCH HMTiynhCOB. 

CyMMHpOBaHHe aunnnry~ nocne~oBaTenhHO npome~m0x c0rHMOB ~nH 

nonyqeHHH cneKTpa Ha.noxeHHR uoXHo nponecrn npn nouomH cauoro 

npeoOpa3onarena,ecn0 µocne aHMH3a nepnoro c0rHa.na He celpacu

BaTb ;mpeCHUR cqeTqHK B HCXO~HOe COCTOHHMe. 

Bee uero~u nonHoro HCKnnqeHHH HaJIOXeHHH ll03BOnHDT BMeCTe 

C HCKnnqeHHeM oOuqHux HaJIOXeH«n TaKXe 3HaqnTenbHO yueHbWHTb 

qHcno HaJIOXeHHR C HanOonbWHM OTHOCHTenbHUM C~BHrOM ue:ir,ny HMO

XHBWHMHCH HMTiynbcrurn. 

KpoMe pexeKUHH HaHOX6HHblX CHrHMOB,8HaqnTemHO YM6HbWHTb 

AHHW4HqecKyID H8HHH6liHyx> norperuHOCTb TI08BOHH6T BOCCTaHOBH6HH6 

TIOCTOHHHOtt cocTaBHHJllll6tt Ha IDCO'A6 npeoOpaaoBaTeHH. lonoHHHT6Hb

HaH <lHOKHpOBKa C BOCCTaHOBHTSHH TIOCTOHHHOtt COCTUBHHD1I16tt llOCTy

naeT Ha npeoOpaaoBaTeHb Ha BpeMH BOCCTaHOBneHHH H HeCKOnhKO 

ynyqruaer KaqecTBo perHcrpHpyeuux cneKTpon npH nucoKHX aarpya

Kax/IO/.Eme Clonee xopoWHe peaynhTaTu uoxno nonyqnTh,ecnn 

3KCTpaTIOHHp0BaTb npouecc BOCCTaHOBneHHH npe~ll,ltYIIIIDr CHrHMOB 

(IlOMepzEBaTb TIOCTOHHHUR TOK nepeaapMKH KOH,ItencaTopa BOCCTaHO

BHTenH) Ha Bpeua nepe~ttero ~poHTa H3Mepaeuoro nxo~Horo cnrHaJia. . . 

B rpeTbett rnane OTIHCUBaDTCH OHOKH H npHOOpU,BllilOnHeHHUe 

npH yqacTHH aBTopa H llXO'AHIIIH6 B COCTaB 6UCTPO'A6t!CTBYDIIIHX 

aMTIHHTY'AHhlX cneKrpowerpHq8CKHX rpaKTOB, npHBO'AHTCH 8Kcnep0-

M6HTaJlbHU8 peaynLTaTU HlC npHUdH8HHH. 

14 

EucTpO'AattcTByDIIIHH aMnHHTYAHHli npeoOpaaoBaTem (EAII-6M)/II/ 
~HR CUHHTHnnHUHOHHOtt cneKTpOMeTpHH nnnaeTCH KOM

TIH6KCHUM ycTponcTBOM, BUllOHH6HHUM B Ba,Jte OTA6HbHOro npu6opa. 

Bero cocraB BXO'AHT yCHHaTem C 'ABOHIW~ ~OPMHpOBaHHeM Ha HH

HHHX a~epxKH, co0cTB6HHO npeo6paaoBaT8Hb, aAp6CHHH cqeTqHK H 

HCTOqHHK llHTaHHH. TaKTOBa~ qacTOTa npeoOpaaOBaTena - 50 MI'u, 

1ita1<c0MaJILHaH aarpyaKa - ro5 mm/c, MaKcHMMLHoe qHcno ypoBttett 

KBahTOBaHHH - 512. IlpeAHa8HaqeH 'AHH pa60TU Ha Jlll6ott HaKOTIHT6Hb 

C napaHH6Hb!WM npHeMOM KOAa. 

AHH HaA6XHOtt pa6oru llPH BUCOKOtt BXOAHOit aarpyaKe Bee CBH-

3H BHYTPH npeoOpaaonaTeHH BUllOHHeHU no llOCTOHHHOMy TOKY (oco-

6eHHO B 3apfl,?lHO-pa3pMHOM ycrpottcTBe), a 6HOKHpOBKa npe

o6pa30BaT6HH llPO'AH6BaercH Ha Bp6MH nan0q0H CHrHaJia Ha ero 

BXO'Ae /I2/. B npeo6pasoBaTene Hcnonbayerca cxeMa 'ABOilHo« wa

auponKH HMTIYHbCOB naqKH Ha BUCOKoqacTOTHUX TpaH3HCTopax H 

TyHH8HbHblX AHO'Aax, qTO TI03BOHH8T npaKTHqeCKH HCKHDqHTb UH~poByt 

AHW~epeH~HaRbHYD H6HHH8HHOCTb 6ea TIPHM6H8HHfi cneqHaJibllblX 

cxeu paapaBHHnamrn. 

Ilpeo6paaoBarem EAIT-6M 6un paspa6oTaH B 1965-1967 rr. 

H 0CB06H npouumneHHOCTbD B I97I ro'AY• B aacTOHl!l86 Bp6UH BU

ny~eHO 6onee 200 o6paauoB aToro np06opa. 

C HCTIOHb30BaHH6M 8TOro 6HOKa B ORHR (ny6Ha) npOBOAHRHCb 

HaMepelUIH no onpeA6H6HHD npeueHH XH8HH KOPOTKO&HBY~HX H80TO

noB H MHaroMepHUU aHaJIH3 A-A 191 TIPH aarpyaKax: AO 7.ro4 HMn/c. 

ITpeo6paaoBarem, EITA2-9'7 npeAHaanaqea AHH nonynponoAHHKO

BOH CTI6KTPOM6TpHH H BUTIORHOH B BHA6 OTA6HbHOro 6noKa~ KOTOpHH 

U0~8T pa6oTaTa KaK C &aKOTIHT6Heu, TaK H B CTanAapTHOU KaHane 

'AaHHblX "Benop". TaKTOBaH qacTo'?a npeo6pasonaTeHH - IOO !Eu, 

uaxc0uanLHaH aarpyaKa - s.ro4 aun/c, uaxcHHaJILHoe q0cno ypoB-
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Helii KBaHTOBaHIUi - 8!92. EJIOK BHilOJIHeH B OCHOBHOM Ha· npHCiopax 

TpeTI>ero IlOl(OJieHHH - ttHTerpi.1JlbHHX J.1!1Kpocxei.mx. 

B C£fi8lr! C TeM, qxo TyHHeJII>HO,lJ;lrlO'AHH6 Tp0rrepu TpeCi;yDT 

T~aTeJII>HOl! IlO'ACTpOliiKH npH paCioTe B pel!CHMO cqe:rqnKa Ha BHCOKHX 

qacTOTdX, npH paapaCioTKe npeoCipaaoBhT6JIH Citma npe;zinpHHHTa 

noma1m HCilQJII,SOBaTI, TpaHSl'ICTOpHHM Tpm·rep C Jilr!HHHMlrl 3a'A6J)lltKH 

B KaqecTne aanOMHHSJO~HX aJieMeHTOB /IJ/. CoCicTBOHHO TpHrrep 

"paCiOTaJi ;zio qacTOT 270.:.2so MI'll, HO TpeCioBaJI 'AOCTaTOqHO xopomo 

CWOPMHpOBaHHOlii naqKH HMnyJil>COB Ha BXO'Ae, 'AJIH qiopMHpOBliHHH KOTO

pHx CiHJitt H800XO'AttMhl TpaH3HCTOpli C xopomHM ycttJI6Hlr!OM B HMnyJil>C

HOM pelltttMe. BBH'AY OTCYTCTHlrlH TaKttX TpaH3HCTOPOB B OKQHqaTeJII,HOM 

Bap0aaTe 6JIOKa CiHJIH HCilOJil>SOBUHbl ttHTerpaJil>Hble MttKpocxeMH 

cepHH 229. 

AJIH IlOBHWOHttH cTaCi~JII,HOCTlrl WlrlpttHH KaHaJia, ocoCieHHO nptt 

OOJII,WOM q11cJie ypOBHel! KBaHTOBaHttH, B npeoCipaaoBaTeJie ttCilOJII,30-

BaHa cxeMa reHepaTopa paapMHDro TOKa C B3aHMHOl! KOMil8HCallH6M 

TOI<DB yTeqKH' cpaBHHB8.D~ero ymrnwTeJIH H peryJIHpye1,1oro 8JI6M8HTa 

/14/. 3a cqeT 3TOro HOCTaCittJII,HOCTb WlrlPHHbl KaHaJia onpe;zieJIH6TCH 

ii OCHOBHOM HOCTaCiHJII,HOCTI,JJ 'K08qlqJlrlllHOHTOB nepe;ziaqH ,my H aapM

Horo ycTpol!cTBa. 

Ilpeo<lpaaoBaTeJII, EIIA2-97 HMeeT p~mw .cTpOCiHpOBaHHH 

MrHOB6HHHX aHaqeHttl!, COB!IaAOHlrllii H al1THCOBila'A6HHl! npHLWX tt 

aa,nepl!CaHHWC;'C,IJ;BHra lllKaJIH npeo<lpa30BaH:11l! C ,lJ;HCKpeTHOCTbD 

,IJ;O 0,IJ;Horo ypoBHH KBaHTOBaHHH. 

TipeoCipaaoBaTeJII, ETIA2-97 paapaCioTaH B I\llI-78 rr.n B Hacroa-

~ee BpeuSI npoXO,IJ;HT 3Tan no,IJ;rOTOBK:11 K cepHl!HO!JY npott3BO,D;CTBy. 

EJIOK pexeKllHH HaJIOl!COHlfl! E~H2-I7/ 4, 5 • 6/ SIBJIHeT CSI nepBIDl 

oTeqecTBOHHHM npttCiopoM, paapaCioTaHHHM cnelllfaJII,HO 'AJIH peJKeKllttH 

HaJIOJKOHHHX cttrH8JIOB no qiopue ttMnyJil>COB npH paCioTe B MO;llJI6HHOM 
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TPaKTe,H HCilOJib30BaJICSI B. KOWIJieKTe H3MepHTeJII,HOro o<lopy,IJ;OBaHllH 
'AJIH aKTHBa!-llrlOHHOro aHaJittaa. 

EJIOK pel!COKllttH HaJIOllt6HHHX CHrHa.JIOB EAA2-96 npe,IJ;HaaaaqeH 

'AJIH paCioTH B CiHCTpDM TpaKTe, opraHH30BaHHOM napaJIJieJII,HO OCHOB

HOMy H8MOplr!T6Jil>HOMy. PexeKTOp ttMeeT perymipoB,rn, Il03BOJIHIO~He 

pa<lo:ran OT JID<loro CJ,frHaJia B ,IJ;HMa30lte ,llJIHTeJII,HOCTel! 100-800 HC 

Ha ypOBHe I/JOT MaKCHMaJII,HOro CHrHana.IDrrepaan llHCileKl{HH 

H3MeHHeTCSI B npe,l{enax 01' o, 2 AO 20 MKC. CreneHI, pexeKllHll nptt 

OilTHMaJII,HOl! HaCTpOl!Ke B nonynpOBO,llHllKOBOM TpaKTe - OKOJIO 

95% (napasnTHaH pexeKnna·- He Cioxee 0,1%). 

Kpoue Toro,B 'AHccepTa!-lHlf onacalibl paCioTaro~ae MaKeru Ciywep

aoro rpynn0pyro~ero 3Y ewKocTI>JJ 256 TpexpaapMHHX- cnoB H 

npeo6paaoBaTeJIH c ycKopeHHHM npeoCipaaoBaH11ew ( t = 82), Ko

TOplil! HM88T CHCTOyY cTaCiaJI1!3Ulllflrl OTHOillOHlfH TOKOBJ Il08BOJillll~yID 

yMeHl>llHTb B6JI1fqfrlHY 'AOilOJIHlr!T6JlbHOl! llH~pOBOlii 'Alf~W6POHnllaJibHOff 

HeJIHHel!HOCTH ~o 3Ha~eHHl! Hl!Xe 0,2%. 

MaTepHaJIH 'AIICCBPTUl-llflf HJIJI~cTplfpOBaHH CiJIOK-cxeMaMI! ycTpOICTB, 

CX61laL!lf OT'AOJJl,Hlix: oparaHaJII,HliX YSJIOB, 'AHarpaMMaMH, rpaqittKaMH, 

qJOTOrpaqil!HMlf 6JIOKOB a 8KcnepHM6HTa1lbHH14H cneKTp8.MHo 

OCHOBHblE PE3YAhTA'ill PAEOT!l 

I. TipoaHan11a0poBaHa paCioTa aMnJIHTY'AHOro cneKTpoueTpaqec

Koro TpuKTa B ycJIOBlr!HX BHCOKOl! (nocTOHHHOl! l!Jrtt 11unyn1>cHoif) 

aarpySKH-IlPII paCioTe KaK co cnttHTlfJIJlfilllr!OHHHMlf, TaK H nonynpo

BO'AHIIKOBHlllf AOT6KT0p8.MH. EHCTPOA8ifCTBl!e oneHHBaJIOCI, HO TOJII,KO 

C TOqK11 apeHHH MaKClr!MaJibHOro COKP6.!!!8HHH cpeAHero MepTBOro 

Bp6M8HK TPaKTa,HO H Ml!HHMlf8alllflf B03HlfKaD~HX npH STOM AOilOJIHH

TOJil>HHX Al!HallHqecKttX norperuHOCTeff illKaJlli cneKTpOM8Tpa. 

2. Knacc11qiHn11poBaHli H HCCJIO'AOB&HH OCHOBHlie norpemHOCTII 

lf8M8pHTOJil>HlDC TpaKTOB,cTaT0qecKHe, a Taiute 'AHHaJ41fqecKl!6 JIHHel!-
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Hue 11 HeJI11Hei,1Hue • Oco6oe BHl1Mam1e y,lleJieHO aHaJil13Y H6Jil1HeiiHhlX 

norpewHOCTeii, KOTOpue He MoryT 6HTI, 11CKJiDtJelibl Cl1CTeMaM11 CTa611-

Jll13aun11 11 B03H11KaDT iia-aa na.rn1KeH11l-! llMllYJil>COB If cf>JIIJKTY~Hil 

ayJieBow mni1rn. 

3. Paapa60Taaa·11 rrpoBepetta axcrrep11MeHTaJI1>Ho MeTOA11Ka 11H-

JKtfoepttoro pacqeTa cpeAHero MepTBoro npe1.1e1m aM1tJI11TyAHoro 11aMe

p11TeJ11>ttoro TpclKTa C Yti6TOM 

- BpeMeH11 per11cTpau1111 HaK01t11TeJIH, 

- BpeMeHl1 1tpeoCipa3oBaHl!H1 SaBIWHlllero OT Tlilta 1tpeo6pa80-

BaTeJIR1 

- pe1K11Ma C0BMeCTH01t paoOTbl rrpeoCipaaoBaTeJIH 11 aaK01t11TeJia 

11 OTHOWeHl1li IDC BpeMeH, 

- npO,llReHHH 6JioK11poBKH BxoAa npeo6paaoBaTeJia aa cqeT 

KOHetJHOH 'AJ!l1T8JI1,HOCTH llXO;ll;HhlX c11rHB.JiOB, 

- qJOpMbl '118M6pHeMOro Cil0KTpa,' B llPOCTeilweM CJiyqae anrrpOK

Cl1Ml1pyeMOH 8KCllOHeHTOH. 
' ' . ' 

PeayJina±1,1 pacqeTciB, rrpe,llcTaBJieHHHe B Ba.ne (l)OpMyJI 11 rpaqi11-

KOB, 06ei:metJ11BaDT. llOCTpOeHHe cqeTHOH xapaKTepaCTlfK11 TpaKTa C 

~orpemHOCTl>ID 3~5~ III. 

4. Orrpe;z,;eJieHO c llOMOl!ll>ID 3BM MepTBOe BpeMa Cl1CT614l,1 npeo6-

pasoBaTeJI1>-HaKOltI'IT6JII,, paCioTaID!ll0H B pell(!,!146 paapaBHHBaHHH, 'A1IH 

cJiyqaa,Kor,lla BpeMH rrpeoCipaaoBaHHH coHaMep~1.10.c Bpe1.1eae1,1 per;icT

p~1111 •. IloJiytJeHHl,le peayJI1>~aT1,1 a1t1tpOKClfMl1pyDTCH 8Mlll1pHti~CKOH (l)Op

MyJIOi\ c norpemHOCTl>D He 0011ee I% B: paCioqeM ,llHarraaoae ~acTOT 

BXO,lllil,IX sarpysoK. 

5. PacctJHTalibl ctJeTH!,18 xapaKTepHCTHKH Cl1CTel41,1 6y~epHoe 

rpynrrHPYIDII!ee 3Y - HaKOllHTeJil>, pa60T8J)llleH B pe1K11Me rpyrrrrHpOB?--. 

HHH (K08(llqJHUl1eHTbl nepecqeTa l ~ 8) C llOCJI8.llYIDIIIHl4 pa3paBHHBaHHel4 

(eMKOCTI, paspaBHliBaHHH Ot3). ~JIH 8KC1tep11MeHTaJII,HOH rrpoBepKH 
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6UJI COOpaH MaKeT rpyrrn11pyroII1ero TyHHeJII,HO'AliO'AHOrO BY eMKOCTI,D 

256 TpexpaSpfi'AHHX CJ!OB. 

6. PacctJ11TaHu Ha 3BM BOpOHTHOCTH COCTOHHliH rrpeoCipaSOBa

T6Jlli H Ha.K01tl1TeJIH np11 rrepexo,llHOM rrpouecce B HMllyJil>CHOM pe1K11Me 

pa60T1,1 ;z,;JIR paaJIHtJHHX pacnpeAe;1ea11ii BpeMeH per11cTpau1111 aaKon11-

TeJia. AaHbl peKoMeH,ll-OUliH rro crJiaJKHBaHIW aToro npouecca u npH

Be;z,;eHa cxeMa yc•.rpoiicTBa, rroJIHOCTl>ID ero HCKJinqaroII1ero. 

7. Paspa6oTaHa MeTO,llHKa 11HJKeHepHoro pacqera 'Ali(llqiepeHUH

aJI1>Ho1t HeJil1H8HHOCTli Ha116onee pacrrpocrpaHeHHblX BpeMH-HMIIYJI1CHUX 

aMnJIHTY'AHblX npeo6pa30BaT~Jieii, KOTopaa B OCHOBHOM onpe,lleJIHeT 

crar11qecKyID HeJI11HeiiHYID ;ll;OllOJIHHTeJil>HYD norpewHOCTI, Boero aM1tJil1-

Ty,llHOro TPaKTa. Oco6oe BHHMaHHe Y'A8JI8HO 14aJIOli8YqeHHblM KOMIIO

HeHTaM 8TOH HeJIHHeiiHOCTH, B03HHK8JOlI!HM HS-Sa nepeXO'AHblX Tenno

Bb!X npoueccOB BO DpeMH npeo6pasoBaHHH H aocop6u11u D 'AH3H6KTpH

Ke sanoMHHaro~ero KOH'Aettcaropa 121. 
3Kcnep11MeHTaHI,HO HCCH8'AOBaHbl np11q11Hbl, BJIHHID~11e Ha BeJI11q11Hy 

q11~p0Boii .llHW~epettu11aJI1>HOH HenuHeHHOCTH rrpeo6paaoBaTe~eii. Aatt1,1 

peKoMeH,ll~HH rro HX ycTpaHeHHD H npennoxeHa rrpocraa cxeMa ~JIH 

llOJIHOro HCKJIIDqeHHH STOtt H8JIHH6ilHOCTH /3/. 

8. PaspaCioraHa H npoBepeHa Ha YaKeTe crpyKrypa Bpe1.1a

HM1tyJI1>cttoro npeoOpasoBaTeJia c ycKopeHHblM npeo6pasoBaH11e11 

( "(. =32) Ha !024 ypOBHH RBaHTOBaHHHo CHCT0Ma CTa6HJIH8aUHH OT

HOW6HHH TOKOB B STOM npeoOpaaoDaTene ll08BOHH6T CHH8HT1, ,llO!lOJIHH

TeJII,HYD UH~pOBYD .llHWqJepeHU11aJII,HYD H6JIHHetlHOCT1> c 25 ;z,;o 0,2%. 

9. Ilpe.llJioxeH crr-0006 pacqera crreKTpa HaJIOJ1teHHb!X 011rHaJIOB 

Ha JBM C rrpe;ll;B8PHT6Hl>H1114 onpe,lleJieHH6M MaTpHUU ~ByMepHOH llJIOT

HOCTH BepOHTHOCTH pacrrpe,lleJieHHli' Ha~oxeHHmC c11rHaJIOB 141_ 
]!JIH CUHHTliJIJIHUHOHHblX cneKTpOB norpeUIHOCTI> pactJeTOB He rrpeBbl-
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Illa6T: AJIH OAHOKpaTHhlX HMOJlt8HHil - ::%, AJIH ABOilHblX - 3($. 

:i:o. Ilpe.zinoi1teHIJ MeToA~ / 5 ,5i n paapa60Tam1 OJIOKn pememnrn 

HaJIOlltOHHhlX cnrHaJioB, KOTOpble OTJinqaJOTCH OT 113B6CTHhlX l'ICKJIIOqe

Hll6M napa:inT~olt 3aJlHCllMOCTn nHTepBaJia, onpeA6JIHIOJll6rO fPOPMY 

l'IMnym,ca, OT ero aMIIJil'ITYAhl. JlJIH OJIOKOB, paooTaIOJllHX B M6AJI6HHOM 

TpaKTe' cTeneHI> p6llt8Kl..lnl-1 Il0Bblilla6TCH C 30-40% AO 70-80%, AJIH 

.OblCTporo TPUKTa 8Ta BeJinqnHa COCTaBJIHOT CBblme 90~. 

II. PaapaooTaH PM HOBblX MOTO'AOB IlOJIHOil pemOKl..l_l'ln HaJIOJlteH

HblX cnr':iaJIOB, . B KOTOPUX ncnOJIJ,ByeTCH KaK08-JIHOO ecTeCTB8HHOe 

llJill ncKyccTB811HOO ynpOJllOllne yc~OBHil o6pa30BaHHH HaJIOlltOHnil, 

OOJierqaIOJllOO HX Bll,l(eJieHne 8KcnepnMeHTaJIJ,HhlM llJIH pacqeTHblM ny

TeM 17,B/ •. 8TB MOTO'Abl Il03BOJIHIOT llCKJIIOq~TI, 'Aallt8 HaJI~llt8Hl'IH C He

OOJII>illllM OTHO en TOJIJ,HhlM _C'ABllrOM Mell['Ay llaJIOlltllBWllMHCJI nMnyJII>caMl'I' 

TO OCTI, HM6IOT cTenelil> pexeKl..lHH OKOJIO ~'J¼- ~aKT!fqecKn TOqHQCTI, 

ncKJI10qeunH HaJIOllteHnlt onpeAeJIH8TCH B 8TOM cJiyqae cTaTnCTHKOH 

OTcqeTa B KUHaJiax HaKOllHT8JIH. 

±2. Paap~OOTaHa yJiyqweHHSH cxeMa BOCCTaHOBHT8JIH IlOCTOHHHOlt 
' . . , . ' ' ~ ' 

COCTaBJIHIOJllOlt c OJIOKHpOBKOlt BXO'Aa npeo6paaoBaTeJIH npn npeBblWe-

Hl!H o~pe~~JI8HHOil nenHql!Hl:l CKOpOCTH BOCCTWIOBJl8HHJI Hanpn:m:eHl!~/IO{ 

.l{HH rurnq e cxirn HeJil!Henmrn OIIIHOKH, o6ycJIOBJIOHHl:ie BOCCTaHOBH-

TeJieM IlOCTOHHHOil cocTaBJIHIOJll8il, npeAJIOJlt8HO y1,1eH1>waT1>,He yBe_Jill

qnBaH cpe;ztHee JvIOPTBOe BpellH TpaKTa, nyTeM 8KCTpanOJIHl..lHH CKO

pocTn BOCCTaHOBJIOHHH Ha BpOMH nepe'AHero ippOHTa aHaJinanpyeuoro 

cnrHaJia. 

ni. llJI,i aunJIHTy;ztHhlX nat.1epnTeJI1>Hux TpaKTOB, paccq11TaHHhlX 

ua noB~~~HHble aarpyaxn, p~apa6owu PM Ci1IOKOB, cepnltl!hlit BhlnycK 
~ , ' ' ·,: .- < 

KOTOpbrX OC,BO~H 1'11!11 ocBanBaeTCH np01WI11JI8HHOCTI,IO: 
·' ·. . . 

- AMnJillTY~HHil npeo6p!l.30BaTeJ11> EAII-6Y ~Jin CitHH~ 
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Tl'llIJIHl..ll'IOHHOlt cneKTpOMeTplln, Bblll01IH6HHbllt B Bl'l'A8 OT'A8JIJ,HOro 
npnoopa, C COOCTB8HHhlM HCTOqHHKOM Ill'ITaHllH /II, 121. 

ITpeo6pa~OBaTem,_nMeeT BHYTP6HHnil cneKTPOMeTpnqecKnll ycn

JIHT8JIJ,, COOCTB8HHblil pexeKTOp HaJIOllt8HHhlX cnr11aJIOB, BHYTP6HHIOIO . . 
cxeuy coBnSAeHnil c peryJinpoBKOil paapexeHnH n aa;ztepxKH no 

BIIOWHeMy BXO'Ay,a T8.Kl!£e MOl!tOT pa6oTaTI, B MHoroMepHOM a.Hannae. 

BbillYlll8HO H l'ICII01II,3yeTcH B Hapo~HOM XOBHltCTBe·oxoJio 200 11peoo

paaoBaTe1Ielt aToro Tnna. 

OcHOBHHe napaMeTpbl npeoopaaoBaTeJia: 

MaKCHMaJU,Hoe q11cJio ypOBHOH KBaHTOBaHnH 512 (1024) 

BpeMH npeo6paaoBattnn, MKC - 2,5+O,02n.r 
(h - HOMep 
YPOBHH KBa!iTOBa.HHK) 

;ztniM)epeHqHUJIJ,HaH H61IHH6llli0CTI,,% - 2 
(B pa6oqeM ~nanaaoHe 
6.UllJIHTYA~ 20) 

MaKCHMalibHaH aarpyaxa, HMII/c - 105 

- AwlJIH?YAHlitt npeo6paaoBaTeJII, EITA2-97 ;l{JIH nonynpOBOAHHKO

B0.£1 cneKTpouerpnH, KOTOpbllt OTHOCHTCH K np116oprur TpeTbero 

ITOKOJIOHHH, Bb1Il01IH8HHNM Ha HHrerpalII>HliX Ml'IKpocxeuax. 

OcHOBHble napaMerpu npeo6paaoBaTe1Ia: 

MaKcnMaJIIiHOe q11cJIO ypOBHell KBaHTOBaHHH 

BPOKH npeo6paaonaHHll, MKC 

AH~ipepeHl..lHaRbHaH H8JIHH8llHOCTI,,% 

MB.KCHMaJI1HaH aarpyaKa, l'IMn/c 

8192 

5¼0,0irt, 
(11. - HOMep 
ypOBHH KRWITOBWIHH) 
- . I 

( B paOoqeu ~nanasoue 
aMllJIHTY.it~ 100) 

- 3.104 

- PexeKTOp HaJioxeHHblX CHrHalIOB EAA2-96 ;l{JIH pa6om B 

OliCTpOU TpaKTe, opraHHBOBaHHOM napaJineJIJ,HO OCHOBHOMY H3M6pH

T61IIiHOMy. 

CTeneHI, pexeKl..lHH B ~nanaaoHe BXOAHhlX. 

cnruaJIOB 10-15 - OKOJIO 9$. 
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Bee 0CH0Blibl6 M6TOAHKlf, lfBJIOllteHH!:16 .B pa6oTe, 61:iJIH BKcne

pHM6HTaJibHO npoBepelibl .B lfBM6pHT6JlbHblX TpaKTax C npHM6H6Hlf6M 

Bl:iweonHCaHHblX 6JIOKO.B, a TaKJte cneQHMbHO paspa6oTaHHHX MaKe-

TO.B. 

14. B AHCcepTaQlflf AaH oGsop OCHOBHhlX pa60T no 61:iCTpOAeilcT

BYID~lfM aMnJIHTYAHl:iM lfBMepHTeJibHl:iM TpaKTaM. Ilo MaTepHaJI8JI 06-

sopa CA6JiaHl:i .Bl:i.BOAl:i 06 OCHO.BHliX Hanpa.BJI8HHHX H nepcneKTHBaX 

paBBlfTHa. 

JlHTeparypa . 

1. I'JIYlliKOBCKHH M.Z. PacqeTMepTBOr-0 BpeMeHH 61:icTpO;ztetlcT

.Byro~HX aMnJIHTYAHl:iX npeoGpaso.BaTeJietl. ITTS~ 19'71, II! 6,?8. 

2. I'JiylllKOBCKHH M.E. AHaJilfB 'Alf~ipepem:tHMbHOil H6JlHH6ilHOCTH 

npeQHBHOHHblX aMnJIHTyAHl:iX npeo6paso.BaTeJieH. ITTS,1975, ~8,lll. 

s. rnymKO.BCKHil M.E. YM6HbJJ16Hlf6 ;ztHqig°)epeHQHaJIDHOil HeJIHH8il

HOCTlf aMIIJIHTyAHHX npeo6paso.BaTenen. ITTS, IWO, ~ 8,142. 

4. rJiyJJIKOBCKHil M.E. PacqeT lfCKax6HHil aMnJIHTyAHl:iX cneKTPO.B 

sa cqeT HaJiolltGHHil m,myJihCOB (o6sop). H.itepaoe npu6opocTpoenHe. 

Tpy;ztbl cmmrr 19'71, Bl:in. XYI, ·!5. M.' ATOLU!B;ztaT. 

5. r11yJJ1KOBCKlfH M.E. CxeMHl:ie M6TO;ztl:i P8llt6KQlfB HaJIOllt6HHblX 

lfMIIYJibCOB npH aMilJIHTYAlWX H8Mep6HHfiX (o6aop). Tau llt8,cTp.3I. 

6. r11ywK0BcKHH M.E., ~Hw6ena B.R. YcTpottcT.Bo AJia oT6opa 

aaJiollteHHl:iX ClfI'HaJIOB. ABT. CBH'A· CCCP ~ 280.980 bronJI.OHITOTS 

1968, 11! 85,5?. 

?. r11yWKOBCKHH M.E. YcTpOilCTBO 'AJlfi perHCTpaQHH pacnpe;zte

Jl6HlfH HMnyJihCHl:iX cHrHMO.B. ABT. c.BH;zt. CCCP II! 331.349.E~JIJI. 

OmIOTS I9'72, II! 9, 142. 

8. I'JIYWKOBCKHH M.E. AHMHBaTOp aunJIHTYA HMilYJibCOB. 

ABT. CBH;zt. CCCP 11! 8I8.I86. BroJIJI. OHITOTB I9'7I, II! 26, 159. 
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9. BopHH r. H., rnywKOBCKlf}i M.E. llpenpnHT omrn PI5-8I85, 

)lyc5Ha, 19?4. 

IO. I'JIYWKOBCKlfH M.l!:., MaTBeeB A.B. YcTpOilCTBO ,l\J!H perHCT

paQ!m aMIIJIHTYA CTaT,fCTHqecim pacnpe,it~JieHliblX lfMIIYJlbCOB. ABT. 

CBll]l. CCCP r~ 433.4!8. EroJIJI. mmoT3 I978, I~ 23, II5. 

II. qepHOB rr.c., rnywKO.BCKUH M.E., riraro.JieBa B.IT.,BapuM B.A. 

KypoqKlfH c.c.' KpamemrnHHKOB l1. c. BXOAH06 ycTpOHCTBO 8.MilJllfTyA

HOro aHaJIH3aTopa c TaKTOBOil %CTOTOH 60 MI'u. TpyAbl ce,nbl,lOtt 

KOHqJepeHQlilf no H,JtepHoil 3JI61CTPOHUKe. TOM l, qacTb qeTB'JPTaH, 

cTp.~~ (!968), IWO,M. ,AToMtts.l4aT. 

I2. I'JiymKOBcKuil M.E., KpaweHHHHlutOB M.C., qepHOB IT.E. 

ITpeo6paaoBaTeJ!D lll!IIJIHTYA HMnyJihCOB B uuwpoBoil Ko.it. ABT.CBHA. 

CCCP ll! 29I388. EronJI. OHITOT3 1971, ·ll! 3, 152. 

IS. rnyUJKOBCKHil M.E. CqeTHOe ycTpoilcTBO C aanycKOM TpHr

repa no ycTaaoBoqH1,u,1 BXO;ztaw:. ABT. cBH'A. CCCP ~ 285. 049. Bronn. 

OillIOTS I9'7_0, N: 83,4I. 

I4. I'JiyJJIKOBCKlfH M.E., 30TOB B.B. reHepaTop CTa611JibHOrO 

TOKa. ABT. CBH;zt. CCCP ll! 866.558. EroJIJI. OHITOT8 1978,11! 7,III. 

PeayJIDTaTH pac5oru 'AOKJIB,IJ;HBaJIHCD, xpow:e roro,aa ce.MHHapax, 

npoBe'AeHHl:iX B CHmm, Ha YI1 M Ylll KOH~epeH~HHX no a.u;epHOR 

3JICKTpOHHKe (1967, 1971), Ha C6KQHHX HayqHO-T6XHHqecKoro 

o6~6CTBa pa;ztHOT8XHHKlf H aJICKTPOCBHBH HM. A.G. IlonoBa 

(1967-19'70 rr.) H Ha KOH~epeHQHH MOJIO.llm( cne~HaJIHCTOB 

CHHliIT (1969 r.). 

0cHOBHli6 pas~eJlli ~HccepT~HH 6HJIH H8Jl036Hl:i B Kypce Jle~ua 

no .ffJt6pHOff aJieKTpOHHKe, npoquTaHHOM aBropow B MH~H 

(I969-I972 r.r.}. 

PyxonHCL nocrynnna 5 HB'AaTeJibCXHll OTAeJI 
16 'Aexaopa 1976 ro~a. 
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