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OBIJ!Aa XAPAKTEPvlCTHKA PABOTbl 

AKTYBJILHOCTL npo6new. B pH;i'le ~H3HtJeCKHX HCCJie'AOBaHlltt Tpe

oyeTCH C03'A8HHe HeO'AHOPO'AHWC warHHTHWC.IIOJiett onpe'AeJieHHOtt TOIIOrpa-

~Hlf 11 craelHJIH3aUHH ax aarrpmi:eHHOCTH BO BCeM 0611 eue pa6oqero npocTpaa

CTBa B Teqeaae 'A1Il1TCJILHOro Bpeueaa. CTa6aJIH38UHH IIOJIH TOJILKO B O'AHOtt 

TOllKe B HeKOTOpwc cnyqamc OK83WlaeTCH He'AOCTaTOllHOtt, TaK KaK He ycTpa

Haer aaweHeHHH rorrorpa~11a nona B peaynLTaTe ~eACTBHR ocraroquoro warHe

, TJI3)[8.,H3M8H8HHH Te:MIIeparypu,HecraelHJlbHOCTH IIHTaHHH WHMMOB H T -~-hpo-

Me roro, Tonorpa~a nona HaweaaeTca npH ero nepecTpottKe. B IIO'A06HWC 

c.11yqaax T p·eayeTCll CTaOK1Ill38Ullll IIOJIH ll H8CKOJILKKX TOllKax • 

B llaCTHOCTH, T8Kall 38'Aaqa B08HliK88T"B ./3 -Cll8KTpOM8Tpax THna.11/2. 

BUCOKoro paspemeHHH, warHHTH08 none KOTOpux 'AO HaCTOll~ero BpeMeHll 

CTa6HJIH3HPOB81IOCL npeHMy~eCTBeHHO B O'AHOtt TOllKe (aa HCltJIDll8HH8M cneKrpo

Metpa, OIIHCallHOro O.J!.KOBPHrHHUM H r.,ll.JlarweBUM),a BUCOKa.H craelHJlb

HOCTL ronorpaqiHH ~OCTBrMaCL TOJlbKO 3a cqer 083E8Jl83HWC KOHCTPYKUHH 

TaKHX cneKTPOMeTpOB, npe'ACTaBJillJl~HX YHHK8JILHU8 'AOPOrOCTOll~8 npa6opu. 

IlOSTOMY nonyqeHHO B E8Jl83HOM Cll8KTpOM8Tp8 napaweTpOB lIOJlll { Tonorpa

~HH H cra611JILHOCTH),noaBOJl.llll~X XOTll 6u npa61IH3H~L paapemeHHe K npe

'AeJILHOMY paapemeH11D 6eaaeneauoro cneKTpoweTpa l0,0I2 ~ O,OI8$ no HM

nyn1,cy), "npe'ACTaBJIHeT HBBeCTHUtt Hayqautt HHTepec H MOE8T 'ABTL cy~e

CTBeHHUtt -- BKOHOMlflleCKHtt B~~eKT, T -~- CTOHMOCTI, aeneaaoro. /J -Cil8KTpo

MeTpa ${2 8H8llHT8JII,HO Hllllt8 CTOHMOCTH 08BE8JIC8HOro • _ 

Heo,JtHOpo~HOCTb H MaJIM uanpHE8HHOCTb IlOJIH orpauHqHBaDT B fl -

Cll8KTpololeTpax Ji/2. IlPHM8H8Hl18 o6Ut{HUX MeTO'AOB .HMP-cra6HJIHB8UHH no

nH. Ha116onee np11ro'AHUM B TaKHx nonmc HBnaeTca M8TO'A ayra~a cywwap

aoro BeKTOpa M8PHOtt aawarH11qeaHOCTH B npoTOllHOI EH~KOCTH. O~HSKO 

o6HllHaH MeTO'AHKa npHBHBKH IIOJIH K O'AHOMy HB aynett Jll1H11H-HYTSUHH aenpa

K8HHKa, 8CJIII Tpe6yerca WJIKOHpOB8HH08 oraomeHH8 nonett B H8CKOJILKHX TOll

xax ( B TOK llHCne,npH nepeorponxe nona), BUCOKaH ora6Hm.HoCTl> a a6co-

061.r~,.·.; .. - .. , .... :orytl 
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JUITHHe H814epeHHH IlOJIH. IloaToMy B6Cl>Ma nepcneKTHBHllM )IJIH HyTaquo,_HHblX 

)laT'!HKOB HBJIH6TCH OCllJl6H8B6C~HHlt MO)lyJIHqHOHH~lt M6TO)I npllBH8KH IlOJIH 

K peaoHaHCHOlt JlllHHH, npn yCJIOBllH paapac50TKH KOHCTpyKtµIll )laT'!HKa 

C BHC.OKOlt Clfl414eTpllett JlllHlflf HyTaq11n • 
I. 

UeJILD paooru RBJIRJIOCL ooocHoBaHHe aoauoXHoCTH OJJHl48H8HHH uo~yna-
. ~ ' . 

IU!OHHOro 148TO~a ~JIH CTa0HJIH3aqHH uarHHTHOro llOJlll.8 HCCKOJILKHX roqKax 

C llOMOJllLD HyTaqHOHHWX 'AaTqHKOB H C03~aHH8 COOTB8TCTBYllll!8! annaparrpH 

~JIH ~OpMHpoBaHHR H cra0HJIH3aqHH ronorp&pHH IlOJIH B llt8Jl83HOU .fa ~cnexrpo-

148:rpe .JfV2. • 

RayqHaH HQBHSHa. Bnepnue ocymecTBJieH MO'AYJlllltlfOHHHlt uero~cTa6H

Jllf8aqa11 HeO)IHOPO'AHOro uarHHTHOrO IlOJIH C Il0140llll>D 2-x H s~x HyTaqHOH

HHX )laT'lHKOB • TeopeT.n8CKlf H SKOnepHMeHTaJil>HO 060CHOBaHa B03UOllHOCU 

noJiyqeHHR ~oc:ra:roqHQ HO OHl4MeTpllqHott JlHHHH HyTaqHH, npllrO)IHOtt )IJIH 

TEUtoro 148TO)la CTaClHJllfSaq,111. Paapa~oTaHa UCTO)IHKa 8KChepHM8HTallHO

ro HOOJIC)IOBaHHa uaJiolt B8JJHqmw aOHW48TpH.11 JIHHHH HyTaqHlf II Hatt)leH 

cnooo6 ee yueHLmeHHH. 

ITpe)IJIOllt6H 148TO'A OilTIIW1Saq1111 HCKOTOPHX napaueTpOB HyTaq110HHh!X 

)laT'!HKOB If rll'APOCHCT8UH. 

Ha OCHOB6 aKonepnueHTaJil>HOro HOCJl8)10BaHllfi KOppeKTllPYDJllHX nonelt 

B llt6Jl88HOLI fl -oneKTpOM8TPB ,1i{2 npe)IJIOllC8H 1,18TO)I llX Baan·MHOlt 

pa8BHSKH B CTa61rn11aspyeMHX TOqKax B CTaHqeOKOM H 'AllHal,mqeOKOII 

pe:nuax. 8Konepnweu:raJIJ,HO noKaaauo,qTo npoqeco yo:raHOBJICHllH :rono

rpa~m ncero IlOJlH B qeJIOl,I HBJIH8TOH 'AOOTaToqHQ )IJlliT6JIJ,filil,I ('A80HTKli ', . 
oeKyl!Ji ). 

IlpaKTHqecKaH U8HHOCTJ, pa60TH. Paapa60T8HHHlt M8TO'A c:raOHJIHBaqHll 

:ronorpaipll:11 IlOJlfi H llPllM8H8Hll8 'ASTqllKOB·ycoBepmeHOTBOBBHHOI KOHCTpyK

qHH C CH!lM8TPH1WO!.\ JlllHHelt HyTal(H.11 Il03BOJIHET peami:aonaT:r. llHOOKYI) 

CTBClHJiiHOOTJ, IlOJIH, 0BOltOTB6HHyD MO~yJIHI(HOBHOMY M8TO'AY OTa6HJIHBa

qHH, B uarHHTHWC OHOT8MWt, ae Tpe6yDJlllll.6HOTp0)18ltOTBllH. 
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Coa)laHa annapaTypa, o6eoneqllBaJOlllaH 'AJIIITeJI:r.HyD 8WW8KTHBHyD 

CTaClHJll>HOOT:r. IlOJlli ~ 10-5 Ilpll BOCilpOllBBO)IHMOCTH TonorpawHH ~I0-4 • 

IlpnueHeHne TaKott annapaTypu B xe11eaHOM fl ..:.CneK:rpoi.ieTpe livi noa

BOJiaeT noBHOHT:r. ero paapemeuae 'AO 0~020 + 0,025% no auny11:r.oy, q:ro 

ClJIIISKO K paapemeHHD 6eaxeJieSHHX cneKTPOM6TPOB TaKoro THna. 

Ha SallU!Ty BHHOCHTOH: 

- npaK:rnqecxoe 000CHOBaHH8 B03140lltHOCTH npHM8H8HHR_Mo~yJIRI(HOHHOro 

ue:ro~a 'AJIR cra0HJIH3aqHH H80~HOpo~Horo uarHHTHO~O noJIR C nouo~LD 

3-x Hy:raqnOHHHX ~aTqHKOBi O'AHOKallaJILHHI BapHaH~ BKJIDqeHHR 'Aa:rq1KoB; 

- peayn:r.TaTH TeopeTHqecxoro H 8KCneplll46HTallHOro HOCJle)IOBaHHH 

80HU:148TPHH HHHHH eyTal(HH H )lpyrHx napau:~TPOB 'AaTqHKOB; 146TO)I BK

cnepHl48HTaJI:r.Horo HCOJle)IOBaHHfi aCHMl.!6TPHH H cnocoO ee yueH:r.meHHH B 
. ' - . 

'AaTqHK8 C nonepeqHHU rpa)IH8HTOM; 

- 148TO'A H688BHOHUOU OilTHLra8aqHH napaueTpoB HyTaUHOHHHX )laTqHKOll 

ll TpaHcnoporHpym~ero yqaCTKa CHCT81W C npo:roqHolt Ell'AKOCT:r.D; 

- yconepmeHOTBOBaHHe KOHOTpyKqllll HyTaUHOHHoro )laTqlfKa C none

P81WHU rpa)IH8HT014; 
I 

- peayHl>T8TH 8KOnepHL18HTanl>HOro HOOJIB)IOBaHHH KoppeKTHPYl)IIIIIX 

nonen B Jt8Jl8BHOM ,t8 -Oll8KTpo.UeTp8 .7iyZ H ll8TO'A HX B88HLIHOff paa-' 

BHSKH B OTaTHqeoKOM H 'AHHB.MHqecKOU peEHMaX; 

- paapa6oTaHHaH annapaTypa CTa6HJIHBaUHll H80)1HOpo)IHO~O HarHHT

Horo ll011H B 8-x TO'iltWt .H peayJI:r.TaTH ee npHU8H8HH11. :e ze,JieSHOl4 j3 -

cnexTpoueTpe .?i-fi. ; 

- :Bl:lllO'A 06 a~~eKTHBHOOTH c:ra6HJ111Bal(Hlf nona B 8-x TOtUtax, cne

'AYDllllllt HS cpaBH8HH11 napaweTpOll IlOJlH npn O'AHOl,'ABYX H rpex roqKax 

6HJIH8al(HH; 

- M8TO'A CTa6HHH88qHH cpe)IH8lt qaCTOTH MO'AYJIHpyeuoro onopHoro 

reaeparopa. 
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06"eu pa60Thl. )ui~cepTal.{HH HBJIOllteHa Ha 192 CTp., B TOM 

'lliCJie I45 CTp. OCHOBHOro MBWHHOilliCHOro TeKCTa, 83 CTp.pacyHKOB 

H 8 Ta6JllU,lhl, H COCTOH'l' HB BBe,lleHHH, 5 rJiaB, BhlBO,llOB H CilllCKa 

JlHTepaTyphl, BKJIIDqa10111ero I05 HaHMeHOBaHHn. 

COi!EPli£AHHE PAEOTU 

Bo BBeAeHHH, KpOMe H8JlOlKeHHOli Bblllle 06111ett xapaKTepHCTHKH pa-

60Thl, OTMeqeHa OCHOBH3H oco6eHHOC'l'l, npHMeHeHHH 140,llyJIHl.{HOHHOrO Me

'l'O,lla B Hy'l'al.{HOHHhlX ,llaTqHKax, aaTpy,llHHIOl!IBH ero npaKTHqecKoe HC -

IlOJll>30BBHHe, - HH3KOe BHaqemrn MO,llyJIHpy10111ett qaCTOThl (~I rl.{ ) • 

8TO npllBO)iliT K HeKOTopott BpeMeHHOtt aa,llepi1rne CHrHaJia omH6KH ,O,llHa

KO T8KaH aa,11eplKK8 He CHHlKaeT cy111ecTB8HHO 6blCTpO,llettcTBHH CHCTeMbl 

CTa6HJIH381.{HH, T .K. HyTal.{HOHHOH CHCTeMe C npoToqHott llH,llKOC_Tl>Kl,B 

np11Hl.{11ne,yll!e npncy!lla aa,11epaKa c1,1rHaJia (~I c. H 6oJiee) npa npoTe

KaHHH lltH,llKOCTH OT ,11aTqHK3 K aHaJ11,1aaTopy H, CJie,lloBaTeJll>HO, HeBblCO

KOe 6h1CTpo,11ettCTBH8 • 'AJIH llteJle3HOro _jJ -cneKTpoMeTpa .r,{2_ Hl,!3KOe 

6h1C'l'po,lleliCTBH8 CHCTeMhl CTa6HJIH381.{HH IlOJlH He HBJIHeTCH H8,l!OCT8TKOM, 

T.K. B MaCCHBHOM MarHHTe cneKTPOMeTpa ycTaHOBJl8HH8 IlOJIH Hero 

TOnorpBWHH, 8CJIH peqi H,lleT 06 yCTaHOBJl8HHH C TOqHOC'l'l,10 I0-4+ I0-5 , 

npO,llOJllltaeTCH ,llJIHT8Jll,HOe BpeMH, no M8Hl>Wett Mepe ,ll8CH'l'Kll ceKyH,ll. B 

OT,ll8Jll,HhlX TOqKaX CKOpOCT:&'ycTaHOBJ18HHH KoppeKTHPYKllllHX IlOJiett MOlltHO 

yBeJIH'lli'l'l, ( qTQ H 6h!JIO BhlilOJIHeHO ,l!JlH ,llByx roqeK,r,lle ycTaHOBJl8Hhl 

,llaTqHKH), O,l!HaKO B OCT8Jll>HhlX TOqKaX 3BKOH yCT8HOBJ18HHH KOppeKTH-
. "! 

PYIDlllHX noJieil onpe,lleJlH8'l'CH cyMMOtt KPHBhlX, IlO,llOOHhlX IlPHB8,ll8HHW Ha 

puc.I.Ia H I.Ja.TI03TOUY 6HCTpoe npHHY,llHT8Jll,HOe YCTaHOBJI8HHe nona 

B ,llByx HJIH Tpex CTa6HJIH3HpyeMWC TOqKax He HM8eT CMHCna,T.K. BCne,11-. 

CTBH8 nepexO,D;HhlX npoqeCCOB OHO He npHB8,ll8T K CTOJlh xe OHCTpouy ycra-, 

HOBJieHHD nona B ocran1>HHX roqxax pa6oqero npocrpaHCTBa uarHura. 
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B I-tt rJiaBe paCCMOTpeHbl napaMeTphl H8KOTOPhlX THilOB HyT81.{IIOH

HhlX ,ll8'l''lliKOB. T.K. MO'AYJlflltHOHHhltt MeTO'A HMeeT CMblCJl TOJll,KO B CJiy

qae CHMMeTpnqaott JIHHHH, TO paCCMOTpeHHe BhlilOJIH8HO, rJiaBHUM o6pa-

80M, C qeJIMl oqeHKH CHMM8TPHII H lll11Pl1Hbl JIHHHH HYT81.{1,!I,!. 

B cJiyqae 0,1!Hopo,11Horo 1,1aMep1rnuoro noJIH H ( ,:,'t << I, r,11e 

AH -HeO'AHOpo,11aocTi. 110JIH H B npe,lleJiax )laTql,!K~, h -,n~JIOBHHa 

Hallplillt8HHOCTH OCl.{HJIJIHpy10111ero IlOJIH qaCTO'l'bl W ) . Jll!Hl1H HyTal.{HH OIIl1-

CW!aeTCH Bblpalltemuum, B KOTOpble lU H fl BXO,llHT TOJll,KO B B11,ll8 

lw-rHI ~ 'f - r1,1poMarHl,!TH08 OTHOW8Hl18 H,llpa ) , K8K B CJiyqae 

h = con st, TaK H npH HBMeBHJOl!leiica BeJ111q11He h B,llOJll> nyTH ,llBHllte

BHH lKH,llKOCTH, noaToMy CHMMeTpHH Jll1HHH HyTal.{1111 8,lleCl> oqeBH,llHa. 

B cJiyqae nonepeqHoro rpa,llHeHTa H . ,llJIH npocTettmero _T1rna Teqe

HHH C HenepeuemHB810lIUflWCH CJIOHMH XH,llKOCTH ycJIOBHH CHMMeTpHH JIHlmH 

HY'l'81\HH uoryT 6b1Tl> noJiyqeHbl B BH,ll8 

lhfYJI =I h(-y)I; T(tj)=T(-y); P(y) ~ P(-y); 9ratlH(1J)=9r~tlH(-y}; (I ) 

r,lle lj -Koop,llHHaTa B,llOJil> rpa,1111eHTa H , P{'.J) -BecoBoU Koaqi

qi11q11eHT • )IJIH llOCTOHHHblX BeJlaqua h , ·?: , p H grad H Bbl

IlOJIHeH pacqeT qiopMH JIHHHH npH HeCKOJll>KHX BHaqemrnx napaMeTpa 8 = 

gAH~ ~ 7:' -BpeMH B881lMO,lleiicTBHH H,ll8p C ocq1rnm1py10111HM noJieM) 

Ha OCHOB811Hl1 H8BeCTHOtt 88B11Cl1MOCTl1 Mz ( 8 ) , aa;l{aHHOii rpawa

qecM. GHMMeTpHH JIHHHH HY'l'81\HH coxpaHHeTCH H888BIIC~MO OT BH'A8 

WYHK~HH M z ( t ) 11J111 norpemHoCTH ee rparI,aqecKoro aa,llaHliH. 

B cJiy'lae ~po,llOJll,HOro rpa,llaettTa H , ecJIH B1moJIHHJOTCH ycJIOBHH 

6h!cTporo a;l{aa6aT11qecKoro npoxo~,lleHHH qepea peaoHaHc ~ Af >> ~ ), 
BblpaiKeHHe ,llJIH Mz , noJiyqeHHoe A.li.lepHOBhlM, HMeeT Bll.ll 

"'+I:!::.. 
Mz = 2e-7i dll/cll -1 
Mo , 

( 2 ) 

r,lle Uo- HaMarH11qeHHOC'l'l, lltH,llKOCTH Ha BXO,lle ,llaTq11Ka. Illa (2) CJle,llyeT' 
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11oro npH 9rcrdll = r1n1s{ li nocToaHHoil cKopocTH ore11eHHa qiop1.1a ._JIH-

HHH HyTaUHH aaBUCUT OT aaKOHa 11a1.1eHeHm1 · · /, B;llOJil> rpa,11ueHTa 

fl , cJie,116BaTen1,Ho, CHMMe-rpua mrn,iH uoJKeT ·6liTl> JierKO no11y11eHa H' 

B aoroM cny11ae. 

B rnaBe pacc1.10Tp8Hli TaKfile ycJIOBH!I MaKCHMaJil>HOH 11YBCTBUT8Jll>HOC

TU, urn pi!Ha 11 BMilJli!Ty,11a Jil1HHl1 HyT au1rn 11 ;11pyr11e riapalleT pii H8KOTO Ph!X 

KOHCTpyKUHLi ;ztBTll:UKOB C npO,'l!OJII,HhlM rpa;ztl!8HTOM B pelltHMe. ~- >"> I• 

IlpOB8,48HO cpaBH8Hil8 napaMeTpOB ;ztBTll:l!Ka ·c KOPOTKOH KaTyllIKOil 11 'ABT

ll:HKa C HyJieBh!M OCUHJIJU!PYKlll(HM noneM B. U8HT pe • 

IlpH OilTHMBJil>HhlX napaMeTpax ;ztaTll:HKOl3 06u11Ho' He BliilOJIH!I8TC!I HU 

O'AHO H8 yCJIOBLHl a.: <{( I UJilf ~JI >> I, Il08TOMY pac11eT OilTH

MaJil>HhlX napaMeTpOB 8BTPY'AH8H. Eonee npocToi:t cnooo6 OU8HKH lllHPHHhl 

JIHHHH HyTBUHH Ha nonyBHCOT8 ;LIJI!I I-ro 8KOTpe1.1y1.1a ,11aeTC!I lf8B80THOi:t 

noJiya11nHpa11eoKoi:t ~op1.1y11on 

Ll/4
2 
= ~ f + KaJ; tJf/, ( 3 ) 

nparo;ztHOtt ,'l!JIH. o6oruc rpa;ztH8HTOB ll B WHPOKOM ;ztHBllBBOH8 HBM8He-

HHH I . Koa~HUHeHThl Kr H K2 onpe;zieJiruoToa axonepH1.1eHTan1,Ho. 

lia O;llBHrOB qaOTOThl peaOHaHOa B HyTaUHOHHblX ;llBTllilKBX H8KOTOpym 

onaOHOOTl> npe,1lcTaBJIH8T O;llBHr Bnoxa-8arepTa OT 6JIHlltatlmett rapMOHHKH 

onopHOll ll:BOTOTH. OueHKa TBKoro O;llBHra lf BHOOHMOll HM aOHMM8TPHH 

JIHHHH oT HaH6onee 6.lllfaKott IO-n rapMOHHKH B J-u ;ziaTll:HKe, pa6oTam

lJl8M Ha II-n rapuoHHKe, ;ziaeT B pa6011e1.1 ;ztHanaaoHe noJiett npeHe6pelltHMO 

Manym B8Jllfll:HHy. 

Bo 2-JLrnaBe. npe,11JIOllt8H M8TO;ll H83BBHOHMOro paoqeTa QllTlfMBJII,HUX 

napaMeTpOB ;llBTll:HKOB If TpaHcnopTHpy.lJll(8rO yqaOTKa rH;zipOCHCTem..t. 

B Mo;ztyJIHUUOHHOLI M8TO;ll8 CTB6HJilf3BUHU MarHUTHoro nona llt8JiaT8JII,HO 

YM8Hl>W8Hlf8 aOHMMeTpHH JIHHHH HyTaUHH 'AO YPOBHJI, OOH5MepHMOrO 0 

norpemHOCTI,JJ npHBHBKH IlOJI.II K TBKOtt JIHHUH, ttT(\ KaK llliHHMyM,HB ;l!Ba 

6 

"; 
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j 

nop.lI;ztKa M8Hl>me mHpHHhl oa11oa JlllHHll • B JIHTepaType HeT OU8HlCH OTOJII, 

MBJIOtt B8Jllittlflihl aOHW46TPHH. IloJiy11eHHh16 B rJI.I ;llJIH paBJillll:HhlX THllOB 

;llBTllHKOB BUBO;llhl O llOJIHOi! Cl1MM8TpHH JlllHHH HY'fBUHH B OJiyqae BhlilOJI

H6HHH pH;lla H;zteaJIHBHPOBBHHhlX yoJIOBHi! npaKTHll:80Klf Il03BOJIHKlT CttHTBTI, . 
TaKy.lJ JIHHHl(J OHMM8TPHll:HOll JIHWI, B nepBOM npH6JIHE8HHH, TaK KBK B 

peamHUX KOHOTpyKUHlIX ;llBTllilKOB HeKOTOpue H8 3Tl1X yOJIOBHi! BhlilOJI

H.fil(JTO.II H MOryT 6h1Tl> yttT8Hhl JIHWI, npH6Jilfllt8HHO. CJie;ztOBBTeJihHO, nony

tt8HHhl8 BUBO;llli aaTpy;ztHUT8Jil>HO HCilOJil>80BBTI, ;llJI.II OU8HKH OHMM8TPHH 

JllfHUlf HyTBUHlf peaJil>IWX ABTttHKOB O Tpe6yeuon TOll:HOOTl>Kl. IloaTOMy 

npH BU6ope KOHOTPYKUHH ;llBTttHKa pyKOBO;ztCTBOBBJilfOI, yoJIOBHell OHM

MeTpHH KOHOTPYKUHH, OJie;ztyKlll(HM Ha (I), a npH pac11eTe - yOJIOBH8M 

MlfHUMHBBUHlf llllfplflihl JllfHlflf HyTBUlfH ( aHaJIOrHll:HO p.lI;zty pa6oT,peqiepa

pyeMh!X 11 Ha11aJie rnaBu), nonaraa awnna:Y.11Y u ~puy JIHHlflf npaKTa

qeoKu llOOTOHHHliMlf, 1l:TO llO;llTB8PE;zt8HO 8KCneplfM6HTaJil>HO B ;ziaT1l:HKEIX 

npu1.1eHae1.1on KOHOTPYKUHH. B paOOMOTpeHHblX pa6oTax OilTHI.UfBBUHH Bhl

llOJIHH8TC.II TOJibKO ;!!JI.II O;!IHOI'O napa1.1eTpa ( Hanpawep, O;llHOrO H8 paa

uepoB· ;ztaT1l:HKa) npa aa;ztaHHblX OCTBJil>lihlX napaMeTpax, B 'l'OM ttHCJie H 

paoxo;zie EH;ztKOCTH 'l, • Ilpe;ztc'l'aBJifieT HH'l'epec O;llHOBpeMeHHOe onpe;zie

JI8Hlf8 OllTlfMaJII,HhlX B8JIHttlfH Bcex paaMepoB ;ztaTll:lfKa H {J,, , HeaaB.ltCH

uo OT ;zipyrruc napaMe'l'pOB CHCTelW C npoTOttHOtt Elf;llKOCTl>.IJ. B npe;ztJIO

E8HHOM M8TO;ll8 peweHlfH TBKOi aa;ztattH BWPBE8Hll8 (8),aaIIl!:OaHH06 ;!IJIH 

ope;ztH8i:t mupHH!i JilfHUH flY'l'BUHH B ;ziaanaaoHe qaCT~T OT ft ;zio · /2 , 
;llOilOJIH!I8TCH yc~OBH8K Typ6yJI8HTHOCTH T81l:8HH.II. B onyqae npHMoyron1,

HOrO ce11eHHH KaHana npu nonepettHou rpa;ziaeHTe onTuuaJil>Hlli:t paauep 

KaHana B;ztOJib rpa~HeHTa ao ,cooTBeTcTiy.1J11lafi ewy MHHUMaJII,HaR ope;zi

HH.II mapHHa JIHHllll Hyrau1111 / 4 /!1 .. ) . H MlfHHl48.Jll>HO ;llOIIyOTH!Wi! pac-
( -:f 711t1h 

xo;zi ff,,,,;,, nony11emi: B :irn~e: 

f en·~ v )~ ao = 2200JJ .:....:z;__ ~ JI " ; ( 4 ) 
fl fi-.f., K,2 fl't¥o'I{ 
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(
d,/,/&l = ~ K. gratlll a · 
I 7,,,,-,, 2 2 II 0 ( 5 ) 

CJ,,,m = 1100o(Va0 ; ( 6 ) 

I';/16 V - Kl1HeMaTl11!8CKall Bll3KOCTI, lKli]lKOCTl1, o/ , ft - OTHOJll8Hl16 

npOTIDlt6HHOCTl1 RaHaJia nonepeK ll B)IOJII, T81!61llill K paaMepy Cl (onpe

)16Jlll!OTCll KOHWlll'ypauuen CTa6HJil13llpyeMOI'O IlOJill). 

Ba)lalJa pellleHa TaKllte )IJlll CJiy11a11 npo)IOJII,HOI'O rpa)IHeHTa npa IlPllMO

yroJII>HOM l1 KPYI'JlOM ce11eHllllX KaHaJia • ConoCTal!Jl8Hlle peayJII>TaTOB pac

lJeTa )(JIil IlOJlll 13 -cneKTpOMeTpa IlOKB3hll3aeT ,IJTO B TaKOM none Jiylllllll

Mll napaMeTpaMH o6Jia)laeT )laTIJHK c nonepe11Hh1M rpa)l11eHTOM. IloKaaaHo, 

IJTO B TaKOM )laT1111Ke BM8CTO np11MoyrOJII,1WX PaJll10IJaCTOTHblX KaTyllleK )IO

nycTl1MO np11MeHeH11e KaTyllleK C KPYI'Jll,IM ce11eHl16M. 

Ilpe)IJIOllt6HHbli! M8TO)I npaRTl11!6CKOI'O pac11eTa. OilTl1MaJII>HOI'O C6'16Hllli 

5 TpaucnopT11py10~ero yqaCTKa B peaJII>HDl I'l1)1pOCllCTeMe Y'll1Tb1BB6T 1'11)1-

PO'Al1HaMl11!6CKyJO B3allMOCBll3I, Mellt'AY S 11 'J, B Typ6yJieHTHOM pellt11Me, 

COOTBeTCTBYJOlllYJO MaKCHMaJlI,HOMy paeloqeuy )laBJI6HlllO Ha BXO)le I'll)lpOCllC

TeMbl • Ilp11MeHeH11e onT11uaJII>HOI'O ceqeHHll Il03BOJlli6T H6CKOJII>.k0 Il0Bb1Cl1TI, 

Mz no cpaBHeH1110 c onT11MaJII>HblM pacxo)loM._C uen1,10 ynpomeHHH 11cxo)I

UhlX aHaJIHTl11!6C1CllX BblpallteHlli1 11 llCKJli0'18HHll H6.l13B6CTHblX napaMeTpOB, 

onpe)l6Jl8Hlle KOTOPhlX aaTpy)IHeHo, ( aiixlJeKT11BHOit lllepoxoBaTOCTl1 Tpy6oK, 

aaBHClllJl6tt OT llX aacopeHl1ll l1 )Ip.) pacqeT CBO)lllTCll K Y~OIJH6Hlll0 SK

cnepuMeHTaJII>UO H3B8CTHhlX ana'leH11tt pacxo)la 9,
0

, ll ceqemrn S0 ·,, )IOC

TaTO'IHO 6Jil13Kl1X K OilT11MaJII>HblM 11 COOTBeTCTBYJOlJIHX peaJII>HblM B8IDl'111Hall 

OCTaJII>HhlX napaMeTpOB CllCTeMbl. IlOCTpoeHH HOMOrpaMMbl, y)I06Hh!e )IJlli 

npaKTll'leCKOI'O pacqeTa •. 

Hcxo)IHhle BeJil1'111Hhl 'AJlli TaKoro pacqeTa, nponopu110HaJII>Hhle CJ,, 11 

So ,.113M6pllllTC!i 8KCIIepllM8HTaiI>HO no 113M8H8Hl1Jl carHaJia aHBJ1113aTo

pa, 'ITO 11CKJDJ'laeT He06XO)ll1MOCTI, reoMeTpll'leCKIIX aaMepeHHtt B IlOJIHPll

aaTope 11 TpaHCilOpT11py10meM yqacTKe CJIOlKHOil KOH!plfl'ypau1111. 

" 

·1,:-, 

JI 

Bupallt8Hl1li (4) - {6) cnpaBe)IJillBbl npll yCJIOBHll o( >> I, B 

8TOM ceyqae ao He aaBHCllT OT o( • 3To Il03BOJlll8T IlyTeM Bb16opa o<' 

noJiyqaTI> COBila)len11e OilTl1MaJII,HhlX pacxo)IOB B HyTaU110HHOM )IBT'lllKe l1 

TpaHcnopTllPYJOlll8M yqacTKe • Ilpu 'APYI'l1X ot OilTll!.IBJII,Hbl8 B6Jlll'll1Hhl 

06011x paCXO)IOB·MOlKHO Bb16paTI, )IOCTBTO'IHO 6Jil18KIIMl1 B CB!i311 co CJia-

6oi1 aaBHCHMOCTI>JO {~J ,,,,-,, OT o( · 11 Mzmax OT 'J, 
B 3-n I'JlaB8 paCCMOTpeHbl BOilPOCbl npaKTl1'18CKOi1 KOppeKTHpOBKll 

pa)IUBJII,HOI'O pacnpe;neJieHl1li llOJlll B Mal'Hl1Te JJ ·-cneKTPOMeTpa :Ji{2 C 

IlOMOlJII,JO II nap KOHU8HTPl1llliblX Jlll1MMOB KOHCTpyKUl111 A.B.3oJIOTBBl1Ha 11 

E.Il.rpuropI>eBa. KpoMe llPllM8Hll6MOI'O B TaKHX cneKTpOM8Tpax Jll1Hei1HOI'O . . 

KOppeKTIIPYIOJ118I'O llOJlli npHM8H8HO 'AOilOJlHl1TeJII>HOe IlOJie C HeID!Hei1HOtt 

aaB11cuMocT1,10 aH(pJ ( noJie maMMa. ~ 2), ynpaBJIHJOl!lee pa)laaJII>HblM pac

npe)leJieH11e1.1 H{;J B npoMexyTKe M8llt'AY I-M 11 2-M cTa61rn11a11py10m11MU 

)laT'll1KaW1 • 

~Jlfl ycTpaHeHl1fl.TPY'A06MKOI'O npouecca KOppeKTl1POBKll IlOJlfl no Me

TO'AY nocJie)IOBaTeJil>HhlX np116Jil1llt8Hl1tt np11MeHeHa B3al1MHBll PB3Bfl3Ka KOp

peKTl1PYJ01!111X nonen nyTeM KOMil8HCBU1111 Jll1Hei1HOI'O KOppeKTl1PYJOl!l8I'O IlOJlll 

B TO'IK8 pacnoJIOlK8Hl1fl I-ro 'ABTIJHKa l1 IlOJlfl 2-ro llll1MMB- B TOIJKBX pac

IlOJIOllt8Hllfl I-ro 11 2-ro 'ABT'lHKOB. ~opMHPOBBHlle KOppeKTllPYJOlJIHX IlOJiei1 

npe;ncTaBJI8HO Ha p11c. l B Bl1)18 ce1.1ei1CTBa 11X pa)IHBJlI,HblX 11 BpeMeHHblX 

3BBl!Cl1MOCTett 11 COOTBeTCTBYJOlJIHX HM cxeM BKJIJ0'18Hl1ll KOppeKTHPYlOlJIHX 

06140TOK. 

B cTaT11qecKoM pezu1.1e pa)laaJII>Hhle aaBucauocTa aH{p) woryT 

JliTL npe)ICTBBJielW KBK cywwa COOTB8TCTBYIOlJIHX 8KCil8Pl1148HTBJII,BblX 

KPHBblX )l.na m11MMOB L1 + Lf, ( KPl1Bb18 I + II, pac. I.2a) a Ko11-

neHcau110HliblX o6MOTOK l,u ll '-Ka. { KPHBaH 6 ) • Jllrnennoe KOppeKTl1-

PYlllll88 noJie { KPHBBfl C , p11c. I.2 / ) 003,'llaeTCli SKCnepHMeHTBJlI,

HO IlO)I06paHHOil. rpynnoil, COCTOfllJlel.t 113 mHMMOB ~.le 4,5,9,IO,II, coe

'AHH8HliblX nocJie)IOBaTeJII>HO ( KPHBall a ) , 11 KOMil8HCBUllOHHO.i1 06140T-
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1toi1 L,u , myHTupoBaHHoii peaucTopoM 1?1 ( 1tpHBaH ! ) .B1,.moqe

Hue BCex II nap llIHMMOB B HCno111,ayeMOM Mal'HUTe He o6ecneqirnaeT 

)J.OCTaTOqHOii 11HH8UHOCTH. HemmeuHoe 1toppe1tTUPYIOIJl88 none no11yqeHO 

cyutJ11poBaH11eM noJUI 2-ro llIHMMa n 1to~neHcauHou11oii o6MOTKU L1<2 

( pHc. I.2 c ) c 11HHeiiHb!I.I 1mppe1tTupyIO!llHM noneM ( puc. I.2 d ) . 

-., BaaHrJHaH pa3Bll3lta KoppeKTHPYDlllHX noJieil B CTaTuqec1mM pelKUMe ner

lCO ;u.ocTuraeTCll no;u.6opoM peaucTopoB R, , R3 +Rs. 

;ff 

} 

Ilo11yqem1e pa3BH3ltH B )J.HHalllllqecKOM pelKUMe npe;u.cTaBJIBHO Ha 

PHC. I .3 H I .4 ~ )J.11H JJ=S°~C'M) u Ha puc. I .I ~ )!11ll jJ ~SI CM), 

r;u.e H306palK8Hll lCPl1Bb!e ycTaHOB118Hl1H A fl (I) 1toppeKTIIPYlO!lll1X no-

11en, pa;z(Ha1!:&Hb!e 3aBl1CUUOCTl1 ltOTOPblX npe;u.cTaBJlBHll Ha p11c. I.2. 

IlpuMeHemie ltOt!IleHCl1PYIO!lll1X a11e1,1_eHTOB, !1306 flaJlWllHblX Ha cxeMax 

puc. I .4 11 I.I I n03BOJ111JlO yMeH:&lill1Tl> Bb16poc11 peay Jll>'l'Upyi0llll1X 1tpa

BllX )J.O 8Haqem1n u ,08 ... 0 ,OI OT BeJI11q11H11 COOTJJ8TCTBj'lO!lll1X 1COppe1C

THPYIOIJll1X IlOJieil, l{TO COH3M8pilMO C 11X paa6pocoM B pa6oqeM ;z(UanaaoHe. 

KpHBl16 ycTaHOBJ18HHH KoppeKTHPYIOIJlHX IlOJieil )J.JIH paam1qlib!X llll1MMOB 

( p11c • I .I a H I .o (1 ) CylJleCTB811liO OTJIHqa10TCH ;u.pyr OT ;u.pyra 1 

np11qeu y HBKOTOpllX H3 HilX noJie B npouecce ycTaHOBJ18Hl1H M6HH8T 

IlOJlHPHOCTl>. rroaTOMy CJie;u.yeT no;u.qep1CHyT1>, 'lTO noJiyqeHHaH )J.HHaMu

qec1taH KOl4Il6HCaUHH Hl488T 148CTO TOJil>KO )J.Jlll )J.Byx CTa6HJIH8Hpyeu.wc 

TO'l8K I BO BC8X OCTaJil>H.blX TO'lKax KOppe1cTHPYlllll66 noJie ycTaH8BJIH-

B86TCll M8)J.Jl6HHO. 

B 4-R rJiaBe ;u.aHo noJIHoe onucaHile annapaTyp1,1 cTa6HJI11aartHH 

uarHl1THOro no11ll B 3-x TOqltax 11 OTM61{6Hlil H6ltOTOpb16 OC066HHOCTH 

nepBOH8'l8Jll>HOro BapuaHTa C ;u.ByMft cra6H1JH3HPYlllllHMH )J.8T'lHlt811H. 

B CBll8H C H6BlilCOltHIW rpe60B8HHIDIH K 6blCTpo;u.eucTBHD CHCT6148 

nocrpoeHS no o;u.HoKaHan1>Howy BapHaHTy c nooqepe;u.uoa pa6oron AAT

'lHKOB, a nepHO)J. 1[01-{YJIHUl1H T B1i16paH )J.OCT8TO'lHO 60Jil,mHI[ (I,5 c). 

IlpHl46H6HH6 O)J.HOK8H8Jll>HOro BapHaHTa C 0)1.HHM 0611!HM IlOJillpHaaropoK, 

II 



r.1;zipoc11cTeMolt, aHaJHI83TOpOM ,per11cTp11pyIODUiM 11 11cnoJ1HllT8JIJ,HblM ,,_ 

TpaKTOM 11 Q(}JlUiwt opraHaMl1 KOHTpOJlll ;ziaeT cy111eCTBeHHYIO 8KOHOLl1110 

annapaTypbl no cpaBH8Hl1IO C 8-KaHaJIJ,Hb(L! Bap11aHTOM. 

·ITepBliiil ;ztaT1ll!K ycTaHOBJleH Ha paBHOBeCHOlt op6llT8 cne1tTpot.1eTpa. 

Pa;ztllaJIJ,Hb18 KOOp;ztllH8Tbl 2-ro ll 8-ro ;ztaT1lllltOB Bb16paHbl T8!tllLI 06pa:.io1.1, 

1lT06bl 11X n11TaH11e ocy111eCTBJIHJIOCJ, 5-11 11 o-11 rapMO!Il11taMl1 onopHOlt 

qaCTOTbl 11 II-lt rapMOHllKOH qaCTOTbl {-

Bo;zia, npOU18;ztlllaH nOJIHPl18aTop 4 (p,iC .2), nocJie,l(OBaTeJIJ,HO npoTe

KaeT qepe8 HyTaU110HHble ;ztaT1ll1Kll 2,8,I 11 nocTynaeT B aHaJ111BaTOp 5 

( pa;zinocneKTpOMeTpll1lSCKllli TpaKT, per11CTp11py1011111lt Mz)• IlOCJle;ztOBa

T8JIJ,HOCTJ, paOOT!,1 BC8X 8JleMeHTOB aa;ziaeTCll KOMMyTaTopoL! 8, ynpaBJIHIO

lllll8 .11MnyJ1J,C1,1 KOToporo 11ao6paJKe1W Ha an10pax I<+ r piw • .'.3. 'i/aaoBble. 

COOTHOUl8Hllll 11MnyJ1J,COB k 7 r . 1.1oryT peryJ111pOB8TJ,CH. ~lunyJIJ,CI,[ 'J, 
ynpa.BJIHIOT _ qaCTOTHblM uo;ziymrropou 9, 11unyJ1J,Cl,I n, "•I' nO;!IKJII01l8IOT 

;ziaT1lUKl1 K COOTB8TCTBYIOlllllM yMHOXllT8JlllM 6. qaCTOTa onopHoro reHepa

TOpa 7 Ion 11 pa;ziuoqacTOTHblX .llMnyJIJ,COB, n11TalOJlUiX ;ztaT1ll1K11, 11a

M8Hll8TCH no aaKOHY Cl , ! , c , d . 
Ha ;!IBl1XYIIIYIOCH CTpy10 ~ll;!IKOCTll pa;zinoqacTOTHble llMnyJILCbl 2-ro 

I I 

( 11Jlll 8-ro) ;ziaT1lllKOB 2 - 2 ( 8 - 8) B08;!18ltCTBYIOT B npo1.1e~yTKax 
. - .. I . . 

Lle~;zty 111.1nyJ1J,C8Mll I - I I-ro ;zian1rna ( pnc. 8/ ) . Qqepe;!!HOCTJ, 

;!IOCTllraeTCH peryJlllpOBKOil @880BblX COOTHOUl8Hlll:t 11MIIyJIJ,COB 17 , 0 ,p • 
'· 3aB11Cl1MOCTJ, Hanp~8Hl1ll Ha BblXO;lle aHaJ1118aTopa OT 1l8CTOT,'n11TaIOJlUiX 

;ll8T1ll1Kll, llMeeT Bll;ll 3-x Jl11Hlllt HyTan1111 ( PllC. 8 e ·). Hanpm,;eH11e·,noc- , 
. • I 

Tyna10111ee Ha CllHXpOHHble ;zteTeKTOPbl IO, llLl88T Bll;ll llMIIYJlJ,COB I~ I, 
, , 

2 - 2, 8 - 8 ( 9 ) . 
C11rHaJ1 om116Kll I-ro ;ll8T1lllKa Bbl;ll8Jlll8TCH O;!IH11M 118 3-x CllHXPOH

HblX ;ll8T8KTOpOB B Jll1;ll8 llLIIIyJIJ,Ca -17 , 8LIIIJlllTY;ll8 11 IIOJlllpHOCTL KOTO

poro 88Bl1Cl1T OT 8CllMMeTpllll JlllH1111 HYTBUIIH I-ro ;ll8T1ll1Ka OTHOCll'P8JlJ,HO 
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nyHKTHpHHe - K 3-A~ ByltlleBHHe 06osHa11eHHH puo~ I :e 2 c011na;ztaDT. 
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IlUT3lillllllX ero qaCTOT • llo onopHOMy KaHaJiy BTOT c1rnxpoHHhlii ;zieTeKT\?P 

ynpaBJIHeTCll llMIIyJII,car,rn /( ' ;llJll1TeJll,HOCTb KOTOpbllC ?-< .r ,TaKIIM 

oopaaou, upOl.\eCchl ycTaHOBJieHIIH c11rHaJia ,conpoBolK)(a10uu1e nepeKJilO'le..: 

m1e 'A3T'll1KOB, He ;zieTeKTUPYIOTCR. AnaJIOrlI'IHO, curH3Jlhl on11160K 2-ro 

( S-ro) ;llaT'lUKOB BLf'AeJilllOTCll B Bll;lle l!MIIYJlbCOB t {i) llplf OIIOPHh!X lfM

nyJibC3X CIIHXPOHHhlX ;lleTeKTOpOB Bl1'A3 t ( m ) ,CarHaJih! 0111116m1,cJie)ly10-

l!il1e B paattoe BpeMll, yc11J111Ba10TCll O'AHIIM 06m11M cepBOYCl!JltlTeJieM II, 

BLIXO;ll KOTO poro OT Pl11.\aTeJibHWA11 0110 pHhlMl1 11MIIYJll>C3!JH I( , t , ;, 110-

oqepe;nHO IIO'AKJllO'laeTCfl K peBepC11BHh!M 'ABl1raTeJillM o;nHoro 118 11CIIOJIHl1-

TeJil>HblX ycTpOi,iC1'B 12, !4 11Jll1 !9, 

,l.lJlll oOJier'leHl1H 011pe;zieJielil1ll COOTBeTCTBl1H MelQJ.Y 11Mil:fJlbCOM Ha aKpa

ne OCl.\11JlJIOrpawa Io 11 HOMepoM ;ziaT'll1Ka 11p1rneHena TpeXI.\BeTHBll IIO;llCBeT-

Ka BKpana mmyJibC3Mll K , f , 111 . • flo;nMarHU'll1B8lOllll1e KaTylllKl1 22 -ycTaHOBJleHbl B MeCTax B08MO~Horo OTPhlBB BeKTOpa M OT aa11paBJieHHll 

BHelllHero IIOJlll. 

Ilp11 'AJ111TeJibHOil pa6oTe a11napaTyphl B08MOXeH Me;llJieHHhlii yxo;zi 'IBCTO

Thl onopttoro LC -reHepaTopa. 3aMeHa LC -reHepaTopa KBBPI.\OBBHHh!M 

11Jll1 CTa611JI11881.\llll ero qacTOThl 06b1'1Hhll411 MeTO;llBWI aaTpy,tHeHa' T .K. 

OIIOPHBll 'IBCTOTa L!O,tymtpoBaHa 110 IIPllL.!OYrOJibHOMy aaKOHy, a rJiy611Ha 

MO;llyJlffl.\1111 11 caMa 'IBCTOTa TpeOylOT llJlBBHOH nepecTpOilK11, B paapa6oTaH

HOM KaHaJie CTa6HJil1881.\1111 cpe;nnen qacTOThl .lo,, (28, p11C. 2) !l811Pll

xeHl1e, IIPOIIOPI.\HOHBJlbH08 pa8HOCTl1 'IBCTOT KBBPl.\8BOro renepaTopa 

rS-49 n &7-tt rapMOHliK~ fo,, , HCIIOJlb8yeTCH ;llJlH noJiy'leHl1ll Cl1rHaJia 

0111116Kl1 M8T01{0M, pacCMOTpeHHblM Bblllle 1{JIH HyTBl.\110HHhlX 1{8T'll1KOB, 'ITO ' 

HCKJID'la8T norpelllHOCTL OT HemrneliHOCTH 11Jll1 H8CTa6UJibH0(1TH xapaKTe

pl1CTl1KH npeo6pa80BBT8JlH '18CTOTa- Ha11paxeH11e, 0TKJIOH8HH8 cpe;nHen 

'11.BCTOThl IIPH 1{Jll1T8JlbHOH pa6oTe He npeBbllllaeT T 2.10-6 B ;1111anaa0He 

IO • ISO K~. BCJl8,JtCTBH8 CHMM8TPHH JIHHHH HyTal.\HH 0Tlla,1{68T He06XO,JtH

MOCTb CTaauJIH3HpoBaTh rJiyOHHY MO.JtYJIHI.\HH, 
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ll 5-it rJiaBe IIPHBe;lleHbl peayJil>TaTbl BKCllepHLieHTaJibHOro llCCJie-

,110BBHHll napaMeTpOB CTa01rn11anpyeMoro IIOJlll II HyTal{IIOHHh!X 'ABT'IIIKOB 11 

KpaTKO OIIHCaHa BCIIOMoraTeJibHBll an11apaTypa, paapa6oTaHH8fl 'AJlfl TaKl!X 

l1CCJ10;l!OBaHl1ii. 

A1111apaTypa 'AJlll l1CCJie;nonamrn ;ll3T'll1KOB 1108BOJlfl8T 831111Cb1BaTb Ha 

2-KOOp;nl!HBTHllll CBM01111C81.\ aaBltCIIMOCTU Mz {f}, Mz(/,} 11 CM8lll8Hl10 IIOJIH, 

CTa6HJI11,lllpye1.mro ;naT'll11\0M ll MO)(yJIHL{IIOHl!OM peliC1tMe, B Ka'leCTBe npHMe

pa Ha pl!C. 4 11p11Be;neHbl JIUHl1H HYTBI.\Hl1, IIOJiy 1leHHU8 C IIOMOlllblO TaKOii 

a1111apaTyphl. 

,1-\Jlll H8MepeHl1H TOII01'pa-l)1111 MarHIITHOl'O IIOJIH 11CIIOJlb80B811 nepeMe

lllll8Mblii ;llBT'llm Toil lll:0 KOHCTPYKUl1H, '!TO ll CTae511m1anpyIOl!il18 • IlorpelllHOCTL 

H3Jl8pemu1 To11orpa;Il1111 onpe;l(eJIHeTCH .BOCllpOH8B0,11dMOCTb!O flOJIOJll:8Hllfl 

;ll3T'IHKa 11 COCTaBJIH6T ~10-4 11p11 11Cll0Jlb80BBHl111 JlltHel.lKH KOOp;lll1HBTOMe

pa H ~ I0-5 np11 yCTBHOBK6 ;l!BT'IHKB B O'AHOii 118 6 qJHKCllpDBaHHhlX TO'l8K • 

Ilpl1M0H8HHble HyTal{l10HHbl8 1{8T'll1Kll C no11epe'IHhlM rpa;1111eHTOM H 

np.auoyrOJibHNM ceqeH11eu KBH8Jl8 aHBJIOrl1'1Hlil 0111108HHhlW O.B.CTax0Bl,1),1. 

KOHCTpyKTHBHOe ycoBepmeHCTBOBBHH8 TBKllX ABT'IHKOB 88KJli0'18JlOCb B CJie

AYillll8W. 

l, C L{0Jlbil yJiy'lllleHHH COOCHOCTH,Cl1MM6TPl1H H B8811M088M0HH8MOCTH 

KaTyllleK npnueHeHbl KaTylllKH I.\HJ111H'APH'l8CKOii qiopMhl, KOHCTPYKU11ll 1108BO

JlH0T BUIIOJIHHTb HCCJie;noBaHHH, CBH8aHHhl6 C aaMetton KaTy111eK, IIPl1 cox

paHeHHH o;nHoro 11 Toro JKe pa6oqero KaHaJia.-

2. Paapa6oTaHa T8XHOJiorna H8rOTOBJ10HHll ;ziaT'll1KOB,11pe;11ycMaTpl1BaIO'

IIIBll 01{H08HB'IHYIO qJl!KCal.\Hil pa6oqero KBHaJia OTHOCl1T0JlbHO BH0111Hl1X'- T0-

'18K KpenJieH11H, 'lTO IlOSBOJIHeT IlOJiy'IHTb BOCllp0118BO;l(l1MOCTb IIOJ10X0Hl1fl 

ABT'IHKB 110 IIOJlll ~I0-4 11p11 ero aaueHe 11 ~ w-5 IIPH IlOBTOpHott ycTa

HOBKe 1{8T'IHKa. 

BunoJIH6HO 8KC11epl!M0HT8JlbHOe 11CCJI0AOB8.Hll6 aCl1MMeTpaH Jll!HHH HyTa-

1.\Hll TBKl!X 1{8T'IHKOB, BBHAY lla.JIOA :BeJill'lllH& 8CHMM6TPHl1 38llHC~ CBMOtt 
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JllililUI HYTBl.{lili 'AJlfl TaKoro IICCR6'AOB8Hl1H CBH38li8 C 'AOIIOJIHHTeJll,HOil 

norpeillHOCT:bJO, lIOBTOMy pa3p86OT8H MeTO'A Henocpe'ACTB8HHOil 38lIHCH 

CM6!ll6Hl1fl IIOJIH oJI {It) , B!,13:BBHHOrO 8CHMMeTpliell. B pei1rn1,1e 38!IliCH 

[JI (/,}annapaTypa 'AJ!H HCCJI6'AOB8Hlill 'A8T'lliKOB npeACT.8BJ!H8T co<5on JIO

K8]!:E,Hl,lil MO'AYJ!Hl.{HOHH!,1ilCTa6HJili38TOp MarHliTHoro lIOJIH,YIIPOIIl8HHOil KOH

CTPYKU11H, KOppeKTlipyID!llliil lIOJie B O<5JiaCTli pa<5oqero KaHana HCCJ!e~ye

Moro 'A8T'll1K8 C IIOMOlll:blO He60JI:billOll KBTYillKli, TOK B KOTopon 38!Il1Cl,l:BaeT

ClI C8MOIIHCU8M KBK Mepa OTKJIOH6lil1fl, IIOJ!H. 

B CJiyqae !IROCKliX P8'AHO'l8CTOTHblX KaTyilleK M8KCHM8JI:bli8H aaper11cTp1i

pOB8HH8H BeJIH'!HHa oJI ,'AOCTHraeT I,5.ro-4 • Ilp11q1rnol,I acmrneTp11a B 

BTOM CJiyqae HBJ!HeTOH !IOJ!e pacceHHliH IIJIOCKliX P8'Al1O'18CTOTHhlX KaTyilleK. 

IlpliMeHelille TOpOH'A8Jl:bHblX HJ!H Y'AJlHHeHHblX KaTymeK C MeH:billHM pacce!UlleM 

yueH:bmaeT JH AO ypoBHH, co1131,1ep1rnoro c norpemHocT:bJO npHBH3KH 

IIOJIH K Jll:IHIIH HyTBl.{Hli • IlpaHTli'!eCKH Han<5oJiee uenecoo<5paaHO 11CIIOJ!:b3O

B8Hll8 O)IHOCJIOilliblX UUJIHH'APl1'!8CKHX KBTyilleK ,BBll'AY rpOMO3'AKOCTH Topo

li'AaJI:bliblX • 

Ta1:01M o<5paaoM, BKC!IepUM8HT8Jl:bHO IIO'ATB8Pllt'A8Ha BO3MOllCHOCT:E, IIO.Tiyqe-

HliH 'AOCT8TO'IHO Cli!JM8Tpll'!HOil Jll!Hllli HyTBU!lli 11, CJiel{OB8TeJI:bHO, l.{8Jl8CO

o<5paaHOCT:E, npnMeHeHHH MO'AY.TIHUHOHHOro M8TO'A8 npHBH3KH !IOJ!H K TaKOil 

Jlll Hli H • 

CpaBHeHHe pact1eTHblX 38Bl1C11MOCTell t1/,,1z {f) ,Bli!IOJ!H8HHWC no (3) Ii 
\ . 

B COOTll8TCTBllH C MO'A8Jl:bll Henepe1.1emHB810llll1XCH CJ!O8B llCH'AKO~Tli,IIOK83!,1-

BaeT, 'ITO Jiy'llllee cornac11e C 3KC!IepHMeHTOM 'A88T nepBull CIIOCO<5 pacqe

Ta • Cyll!8CTB8HHOro yueH:bmeliliH 8MIIJ!HTy'Ali Jll!Hlili HyTal.{Hli ii ynJIO11!8HHH ee., 

'Bepilllilil,I np11 <5OJ!:billl1X 8 ,OlltH'A88MOrO corJiaCHO pacqeTy 'AJIH 'ABT'lliKa 

C HenepeMeilll!B8!011l11MliCH CJ!OHMli Xli'AKOCTli, TaKXe He H8<5JIJO'A88TCH. STO 

lIOl{TB8PllC'A88T uenecoo<5pa3HOCTt pacqeTa 'A8T'!HKOB B COOTB8TCTBHH C (8). 
HccJieAOB8H aiWteKT yBeJIH'leHliH 8MIIJIHTY'Ali 11 illHPHHli J!HHHH HyTal.{HH B 

'A8T'lliK8 C nonepe1m1,1M rpal{HeHTOM IIPH BB8'A6Hl1H IIPO'AOJ!:bHOll li8O'AHOPO'A

HOCTH BHemHero IIOJ!H ( H8KJIOH 'ABT'lliKa). IloJiyt1eHO 8KCII8PHM8HT8JI:bHOe 
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IlO'ATBeplll:}leHlrn pacl!eTHOH nemll!l1Hbl OilTliMaJII,HOrO yrJia HaKJIOHa It yne

Jllil!eHHH awweKTa C pOCTOM / • 

8KcnepliMeHT8JII,HOe HCCJie;zionaHae CTaOHJILHOCTH ITOJIH li ero Tonorpa

qiali ocy~eCTBJlHJIOCL 'ABYMH cnoco6a1m: no HaH6OJI88 Y3KHM H HHT8HCHBH!iM 

JIHHHIDI fl -Cil8KTPOB H no HyTal{HOHHOMy H8M8pliT8JIIO uarHHTHoro IlOJIH, 

pa60Ta10meMy HeaaBliCHMO OT CHCTelW CTa6aJili881.lHH. IlepBblH cnoco6 noa

BOJlHeT Ol{eHl!TL HeKOTOpyJO aqiqieKTHBHYIO cTa6aJILHOCTL ITOJIH BO BCeM pa

(loqeM npocTpauCTBe cneKTpoMeTpa ,npe;zicTaBJIHD~IO OCHOBHOll HHTepec ll 

H8'AOCTynHyJO 'AJlll H3Mepemrn ;zipyrHMH · MeTO'A8MH • BTopoit cnocoel HCnOJIL8O

B8H KaK BCilOMOraTeJII>Hbltt 'AJlH KOHTpOJIH IlOJlH B OT}leJILHblX TOl!KBX 'AOCTyn

HOLi 'AJIH li8MepeHan o6JiaCTH MBrHHTa. 

CTa6HJILHOCTL HenepeCT paHnaeMoro noJIH 6naaKa K BeJllll!HH8 ,±5 • ro-6 B 

Tel!eHHe 5 qaCOB .u·:!:, I,I•I0-5 B Tel!eHIHi cyTOK. B Kal!eCTBe npHMepa 

Ha pac. 5 npe;zicTaBJieHbl peayJILTaTbl H8MepeHHH CTaOHJII>HOCTH HenepecTpaa

Ba_eMoro noJIH Ha CKJIOHe JIHHHH K-792 ,O xaB 784 Re npa o;ziHonpeueHHOM 

KOHTPOJI8 IlOJlll B 6 TOl!KBX HyTal{HOHHblM H8M8pHT8JieM. B CJiyqae npaMeHe

HHH TOJILKO O'AHOro CTa6HJIH8Hpy10mero 'ABTl!HKa ( axcnepHMeHT8JILHbl8 Toq

KH X ) CTa6HJII,HOCTL nOJIH B npe;zieJiax :!:. 5•IO:..i5 coxpaHH8TCH He 6oJiee 

IO + 20 WtHyT. 
' 

HecTaOHJii,HoCT:L TOnorpa~a npH nepecTpoitKB IlOJIH B npe'AeJiaX., munm 

j3 - cneKTpa ( ~ ro-8) npa 8-x c,:,aOaJllla~pyeuwc TOl!KBX He npen1,1maeT 

ro-5. 
~ 

SxcnepHM8HTaJILHaH O1{8HKa MaKC.llMBJILHO BO3MOSHOI'O OTKJIOH8HHH TO-

norpa~l:I noJIH B uarHHTe 'ABHHO'1 KOHCTpyKUHH BCJI8}1CTBH8 r11CTepea1:1ca 

H nepecTpolU(u noJIH, BblfiOJlll8HH8H npa I-a, 2-x a 8-x CTa6HJIH8HpyeMWC 

TOl!Kax, TaKJte nO'ATBe~aeT B!WiBKTH~HOCT:L 2-it a S-tt Toqex CTa6HJlll881{Hl:I. 

SqiqleKTHBHaH BOCnpOH8BO}IHMOCTL TOnorpSWHH npH nOBTOpHOM BKJIIOl!BHHH 

uarHHTa B cnyqae S-x CT86K.llll8HpyelWX Toqex· COCTaBJIHeT~Io-4, l!TO 

'AOCTSTOl!HO 'AJlH pa60TW cneKTpOM8Tpa C BWCOKHM paapemeHaeu.llpa M8HLmeu 

KoJIHqecTB8 CTa6HJIH8HpyeM!,llC Toqeg nonyqeHife' TSKOtt BocnpOH8BO'AHMOCTH, 

Hanpauep,aa cqeT acnoJI:L8OB8HHH rpa~yapoBO'l!WX rpa~KOB 'AJIH KOppeKTH-

11 , 

PYIO~X TOKOB, 61,1no 61,1 HeBO3MOli!HO' T .K. norpelllHOCTL T8KHX rpaqi1rnon 

'AOCTHraeT HeCKOJII,K.llX npol{eHTOB. 

OCH{JBHhlE PE3JJU,_T[I.TIL__ PAEPJ_hl 

I. llpaMeHeH MO'AYJIHUHOHHblll MeTo'A· 'AJIH CT86HJlll3al{mf uarHHTHOro no

JUI C nouomLD Tpex HyTal{!!OHHUX ,D;aTtUIKOB' C YllBTOM ocoOeIIHOCTel! MO,D;YJIIJ

l{llll pe3OHlll!CHUX yCJJOBRl! B TaKHX ,D;BTllHKax. 

2. B1,1nOJIH8HO TeopeTHlleCKO8 H 8KCil8p!iM8HT8JII,HO8 llCCJI8'AOBaHHe 

aCHMM8TPlill JIUHHH HyTal{Hll H ;zipyrax napaMeTpOB HeKQTOphllC THITOB ;llaTtrn

KOB • llpe}IJIOJE8H MBTO;ll axc.nepaMeHTa,U,HOro liCCJI6'AOB8HliH M8JIO!l BellHl!HHhl 

aCHMM8Tpall H Hait;zieH cnoco6 ee yM8Hhlll8HHH B ;ziaTqllK8 C nonepel!HhlM 

rpa;ll,!eHTOM 'AO YPOBHH I0-5 ' llTO no;ziTBepllt;ll88T rteJiecoo6paaHOCTD npaMe

HeHHH MO'AYllflUliOHHOro MeTo;zia CTa6aJIH38ItHH. 

8. ilpe;zi.noJEeH M0TO'A H838BliCHMOrO pacqeTa OUTHM81lI,HblX napaMeTpOB 

HyT8ItHOHHblX ;ll8Tl!UKOB ll TpaacnopTUpy10mero yqaCTKa CHCTel.!bl C npoToq

HOll lEH;llKOCTI,D. ilOK838HO, llTO B CJiyqae ;ziaTqaKa C ITJIOCKHM K8H8JIOM 

I.IOJKHO noJiyl!HTh conna;zieIWe OITTll.UBJlhHhlX 8H8l!8HHlt pacxo;zia lEH'AKOCTH B 

;ziaTqaKe a TpaHcnopTnpy10me1.1 yqaCTKe. 

4. Yconepill8HCTBOBaHa KOHCTPYKitllH HyTartHOHHb!X 'ABTl!HKOB C nonepeq

HblM rpa;ziaeHTOM. llo.nytieHa nocnpoua:ao;ziu.uocTh noJiolKeHHH pa6oqero KaHa

Jia npa cueHe ;ziaTtrnKa ~ro-4 no noJIJO. 

5 • SmmepHM8HT81lI,HO HCCJie'AOB8Hbl pa;ziH8JlhHbl8 H BpeMeHHhl8 38BHCH

MOCTH noJieit illHLIMOB B ft -cneKTpoueTpe ,r,{2. Ilo;zio6paHbl rpynn1,1 KOR

peKTHpyJO~HX illUMMOB.llOK838HO,trrO ycTaHOBJl8Hll8 Tonorpa~aa Boero IlOJIH 

B 1{8.TlOM npoHCXO'AHT Me}IJI8HHO ( ;ll8CHTKH CBKYH'A ). 

6. Coa.itaHa annapaTypa CTaOHJIU381.lHH H8O'AHOPO'AHOro noJIH B 2-x If 

8-x TotIKax c KaHaJioM WOPMHPOBBHHa nona, npe,11HaaHaqeHHbll.!' 'AJIH paOoTbl 

c fl -cneKTpoueTpou .,;{2.AnnapaTypa noanonaeT nonyqHTL pa;ziaaJih-

HOe pacnpe;zieJieHHe nona c norpemHocThJO ~ro-4 a o6ecnetIHnaeT ;zi11aTeJI:L

Hy10 a!WieKTHBHyD CTa6HJI:LHOCT:L nOJIH Ha ypo~He ro-5 , trro nO3BOJIH8T ze-
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Jie3HOMy cneKTpO,,!eTpy pa6oTaTl> C paspelllemieM,6JUl3K'1M K paapellleHiilO 

CleaJJCene:moro (,no u,020% no m.myn1,cy). AnaapaTypa B paam11mmc BaJlHaH"' 

Tax 3KCnnyarHpyercH C ,nellCTBYDlllHM cneKrpoMeTpoM B TeqeHHe 9 ner. 
' 7. PaspauoTaHbl H npHMeHeHbl B annapaType: 

- MeTo,n cTa6anaaauaa cpe,ntteli qacTOTbl Mo,nynapyeMoro onopHoro 

rcttepaTopa; 

- 0AHOKBH3JlbHblH BaIJHaHT BKJIDqeHHff BCeX ,naTqHKOB; 

- MeTO'A B38HMHOH pa3BH3KH KOppeKTHPY!OlllHX noJiett B CTaTaqecKOM 

H 'AHHawtqeCKOM peJJCHMax, a TBKJICe npHMeHeHa CTa6HJIH8BL\HH p880H8HCHblX 

yCJIOBHA B aHaJIH8aTope. 

8. Coa,naHa BCnoworaTeJil>HBH annaparypa 'AJIH HCCJie,nOBBHHH HBJ!e

HHH HyTBL\HH H H3MepeHHH TonorpagiHH MarHHTHoro noJIH. 

9. no cpaBHeHHlO CI-A CT36HJIH3HpyeMOi1 TOqKOH BBe,neHH6 2-A roq

KH CTa6HJIH38L\HH B CJiyqae HenepecrpaHBaeMoro noJIH YB8JlHqHBaeT BpeMH 

alJ)(1JeKTHBHOH CT36HJibHOCTH IlOJlfl Ha ypoBHe ro-5 OT 10-20 MHH. ,no CyTOK 

II 6oJiee. Bile,neHHe 8-A CT36Hlll18HpyeMOA TOq.1m yMeHhlllaeT H8CTa6HJil,HOCT1, 

Tonorpa(J}HH npH nepecTµ>i-lKe H B03Myll!eHHffX noJIH (KOHTpOJIHpyeMux H He

KOHTpom1pyeMUX)' npeBlilllB!OlllHX 2.10-8 , a TBKllte npn HCXO'AHOM q;opMHpoBa

HIH1 noJia. 

IlpHMeHeHHblH MeTO'A CTaCl1rn11aa1.1a11 TOnorpalJ)1111 HeO,nHopo,nHoro MarHHT

Horo noJia H paapa6oTaHHBH annaparypa ( c HeKOTOpoU MO'AllWHKBL\HeA Ka

HaJia q;opuupOBBHHH nOJIH) MOryT ClblTl, HCnOJI1>30B8Hbl 'AJlH q;opMHPOB8HHfl H 
'· 

CTa6HJIH88LtHH ue,nJieHHO H8M0HH!Oll!HXCH MarHHTHliX noJiell pa8JIHqHOit KOmpH

rypaLtHH B lllHPOKOLI ,naanaaoHe Hailp!UteHHOCTeU H rpa,nHeHTOB. IlpH ueo6xo

'AHMOCTH KOJIHqeCTBO CTa6HJIH8HpyeMillC roqeK JierKO yBeJIHqHTl, nyTeLI BBe

,neHHH ,nonoJIHHT8JlbHblX nepeKJI!OqeHHit B KOL!MyTaTop H yBeJIHqeHHfl KOJiaqe

CTBa KBHaJIOB,nHTaDll!HX ,naTqHKH. 

OCHOB.llble peayn1>TaTbl paClOTbl 'AOKJlB'AblBBJlKCl, Ha xx,xnY H XXY Exero,n

HHX COBelllaHHHX no H,nepHOR cneKTpOCKOnHH H CTpyKrype aTOMHOro n,npa 
. . 

(1970, 1974 H .1975 rr.) ,BceCOD3HOM COB01l\aHHH no qJH3HtleCKHM OCHOBaM 

KBaHTOBOR warHKTOMeTpHH (1970 r.),HayqHOM C8MHHape or,neJia H,nepHOI 
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cneKTpOCKOnHH illfli<} JirY (1974 r.) H onyelJIHKOBaHbl B CJie,nyDlllHX pa-

6orax: 

I. JIIJT1,1i1 H .H. ,raB paJI.tOK B .iL ,KynpHlllKHH B .T. ,JiaTblllleB I'.~ .MaKOBeLt

KHA JLl .B •• ~eOKTHCTOB A• L'I. Cra6nJIH88L\HH \PO PLlbl Marm1THoro IlOJIH 

liteJ108HOrO /J -cneKTPOMeTpa .fi>/2 C HCnOJ11,80BBHneM HyTBL\HOH

HblX .narqaKoB .-l'13B .AH CCCP .Cep .lJ)aa. ,1970 ,34 ,1124 ,c .828-884. 

2. I'pu6HHblK A.11.,JlDTblit a.H.CTa6HJIH38L\Hfl B Tpex TOqKaX MarHHTHoro 

nOJIH 6eTa-cneKTPOMeTpa !li{2 BblCOKOro paapellleHHH.-C6.IlpHKJia,n

H8H a,nepHaH cneKTpOCKonaa.M.,ATOMH3'ABT,I975,Bbln.5,c.I88-I87. 

a. rpu6HHblK A.H., IlDTblR ~.H~O KOPP8KTHPOBK8 ~Oplll:l warHHTHoro noJIH 

B 08'1'8-Cll8KTPOll8Tpe THna Jii/2 ' .-eo.IlpHKJ18.,1tHBH a,nepHaH cneKTpo

CKOllHH. M., ATOIIHB,na'l',1976,Bblll.6, c.267-274. 

4. ~epDrlH I.A. Kyq n.c., JlDTHit I.M.,TpoHLKo B.~. ilaHawiqHa cTa6l

Hlaaqla 11arHITHoro noJia.-BlcHHK K.llY,cep.~la.-xtu.,I966, ~ 4, 

c. 84 - 89. 

5 • .II!oTbltt ll.H., I'aBpHJIDK B.~.,KynpHlllKHH B.T.,RaTLUlleB r.~.,MaKOB0L\KHtt 

Kl.B. ,~80KTHCTOB A.H. YcrpottCTBO 'AJlfl CTa611JIH88L\HH HeO,nHOPO'AHOro 
. - -

uarHHTHoro noJia. A.c. ~ 870515 .• Evnn. O:mIOT3, 1973, III, c.IJJ. 

Te8HCb1 pa60T /I-S/ ony6Jii4KOB8Hbl B "IlporpaMMe H Teancax ,IIOKJ18'AOB 11 

XX, XXIY H llY CoBemaHHi1 no a,nepHoi1 cneKTPOCKOllHH H CTpyKType aTOM

HOro MPa. JI. ,HayKa, 1970, 1974 11 1975 r .r., c. 224, 476 H 442 • 

PyKOnHCb noctynHJia B H3,lla?8BLCXHR O?,neJI 
26 ,nexa6pa 1978 ro,na. 
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