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Bae.geaae 

8 RSCTORWee apeMR npaXTH'IeCKH BO acex MHOrOKaHaJibHbiX SMDJIHTy.UHblX aHa

JIH3aTopax npHMaHIIIOTCII CHCTaMbl CTa6HnH3SUIIH •Hynll" (nopora) H KO!!cpcpHUHaHTa 

ycaneHHH cnexTpoMeTpH'Iecxoro TpaKTa. npa aTOM a xa'laCTae penepoa a Taxax 

/1/ 
CRCTeMaX HCDOJib3yJOTCII cneuRcpR'IeCKHe DHKH B HCCJ[a.gyeMOM CDeKTpe 1 JIH60 

/2/ 
B cneKTpe OT CTOpOHHero HCTO'IHHJta H3Jiy'laHHSI 1 a TSK>Ke 9JieKTpH'IeCKH8 HM-

/3 4/ /5/ 
DyJihCbl ' HJIH CBeTOBble BCDbiWKH OT CDeUHSJibHblX reHepaTOpOB, 

npaMeHeHHe TOrO HJIH HHOrO RCTO'IHHKa penepHblX HMDyJibCOB 06yCJIOBJI8HO 

KOHKpeTHblMH yCJIOBHSIMH 9KCD8pHMeHTa, O.!lHSKO BO MHOrHX CJiy'ISSIX HCDOJib30BSHHe 

aneKTpH'Iecxax HMnynbCOB Haa6onee y.go6Ho. OcHOaHoe npeHMywecTBO reHepaTopa 

TO'IHOA SMDJIHTy.!lbl (rTA) B 8SHHOM npHMeHeHHH 3SKJIIO'IS8TCSI B B03MO>KHOCTII 

DpHBSI3STb pe~epHyiO JIHHHJO K JIJ060A TO'IKe WKSJibl aHSJIII3STOpa, ynpOW8HHII CXe

Mbl Bbl.!leJieHHSI penepHbiX HMDyJibCOB cpe.g11 IIMDYJibCOB OT HCTO'IHIIKa H3Jiy'I8HHSI 11 1 

/6/ 
HSKOHeU, B yHIIBepcanbHOCTII CHCT8Mbl CTa6HJIH3SUHH , 

0CHOBHbiM Tpe6oaaHII8M K rTA SIBJIS18TCSI CTa611JibHOCTb SMDJIHTyllbl penepHoro 

HMnynbCa. 3To Tpe6oaaHIIe oilpe.genSieTcSI, a nepayJO oqepe.!lb, paapeweHHeM npa-

MeHSieMbiX .geTeKTOpOB g.gepHbiX H3Jiy'leHIIA II, KSK CJI88CTBHe, 'IHCJIOM KSHSJIOB 

aMnnaTy.gHoro aHanHaaTopa. Ha11nyqwee paapeweHHe, nonyqeHHoe Ha cneKTpoMeTpe 

C nonynpOBO.!lHIIKOBbiM Ge ( Li) 88T8KTOpOM DpH HCDOJib30BaHIIH npe.gycH-

/7/ 
JIHT8JISI HS llOJieBbiX TpaH3HCTOpax C MIIHIIMSJibHOJt WHpHHOA JIIIHIIH wyMa 0,5 K!!B , 

B 3SBHCIIMOCTH OT aHeprHH MO>K8T 6b1Tb HaJt.geHO H3 Bblpa>KeHHSI: 

- -~ -ll 2 2 
~min ( X!lal•v'~ 8,y+~ 0 •y(O,S) +0,6) E( M'lB) aO,Syl +lOE( Mas), 
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r.a.e /';. .a.,y WHpHHa nHHHH WyMa, onpe.a.enSieMaB napaMeTpaMH neTeKTOpa H 

yclinaTen&Horo TpaxTa; 

~o •2,36yF • f • E( Maa) • 1,6 y E ( Maa 

WHpHHa nRHHH WyMa, onpe.a.enSieMaSI CT8THCTHKOJt o6pa30BaHHSI aneK

TpOHHQ-.CJ.blpO'IHbiX nap; 

F • 0,15 - cj:laKTOp ¢aHO .CJ.nsl repMaHKSii 

f • 2,95aa - cpe.a.HHH aHeprHH o6pa3oaaHHH aneKTpOHHo- llb!pO'IHOlt napbi a Ge ; 

K min - nonHaH wapaHa Ha nonoaHHe BhiCOTbl xpaaolt cnexTpan&aoro pac-

npe.a.eneHHSI naxa c aHepraelt E (Maa). 

l-13 Ta6n. 

ana30He aHeprHlt 

BH.CJ.HO, 'ITO ecnH 38.0.8TbCSI Tpe60B8HHeM, 'IT06bl B 3a.CJ.8HHOM .a.a

y-xaaHTOB (HanpaMep, 0 'i- 3 Maal mo6oA H3 accne.a.yeMhiX 

IIHKOB 38HHMan He MeHee Tpex KaHanOB, He06XO.CJ.HMO HMeTb 8MIInHTy.CJ.Hhlit aHanH-

3aTop C 'IHCnOM KaHanoa N • 3000 0:: 4000. Cne.a.oaaTen&HO, .a.ns o6ecneqeHHH 

CTa6HnbHOCTH npeoopa30B8HHH C TO'IHOCTbiO .0.0 } KaHana CT86HnbHOCTb 8MIIna-

TY.CJ.hl rTA .a.omKHa 6b!Tb He xy:>Ke - 1- = 0,025.; 0,03%, 
N 

Ta6naual 

1: ~min N .1000 N •2000 N • 3000 N • 4000 

{Mea) ~K3Bj 
8 KSB/Ka.B n 

Ka.BaJJ,OB a n 8 n B 
;~{Jill L\E_ 

o,I 0,7 O,I 7 0,05 I4 0,033 2I 0,025 28 
0,5 I,25 0,5 2,5 0,25 5 O,I7 7,5 O,I25 IO 
I I,7 I I,7 0,5 3,4 0,33 5,I 0,25 6,8 
2 2,3 2 I,I5 I 2,3 0,7 3,45 0,5 4,6 
3 2,8 3 0,9 I,5 I,8 I,O 2,7 0,75 3,7 
5 3,6 5 0,7 2,5 I,4 I,7 2,I I,25 2,9 
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Cneuacj:laxa npaMeHeHHH rTA a cnexTpoMeTpaqecxoM TpaxTe o6ycnaanaaaeT 

Tpe60B8HHH K napaMeTp8M HMnynbCa reHepaTopa, BpaMH H8p8CT8HHH HMnynbCa rTA 

.a.onmao OhiTb 6mr3xo x apeMeHH HapacTaHHH IIMnynbca OT nonynpoao.a.Haxoeoro 

.0.6TeKTOpa (apeM6HR COOHp8HHH 38p!i.CJ.8), COCTaBn!IIOWero B 38BHCHMOCTH OT ·Tana 

H napaMeTpOB .a.eTeKTOpa OT Q.CJ.IIHHU .0.0 COTeH H8HOC6KYHJJ, H, BO BCSIKOM cnyqae, 

.CJ.OnmHO ObiT& MeHbWe MHHHM8nbHO B03MO)I(H0lt DOCTO!!HHOit apeMeHH cj:lopMHpOB8HIIH 

B yCHniiTenbHOM Tp8KTe. nocTO!!HH8H apeMeHII cna.a.a HMnynbCa rTA .a.onmHa 6h1Tb 

OOnbWe CaMOft OOnbWOft DOCTOSIHHOft apeMeHH B U6DH cj:JopMHpOB8HHSI, 

2. OnacaHHe dJYHKUHOHanbHOA H IIQHHUHIIHMb1!08 cxeM rT A 

6noK-CX6Ma rTA, RCDOnb3yeMoro .li.nH CTa6HnH38UHH nopora H K09cPcPHUHeHT8 

ycaneHHH cneKTpoMeTpaqecxoro TpaxTa, BKnxoqaxowero .a.eTeKTop, npe.a.ycanaTe_nb, 

141 
nHHeftHblft ycanaTenb a aMnnHTY.CJ.Hblit aHana3aTop sa 4096 KaHanoa , npaae.a.eaa 

Ha pac, 1. 

l.{acToTa STanoHHb!X HMnynbCOB 3a.a.aeTcH reHepaTopoM CHHycoa.a.anbHhiX xo

neoaHHit (rC) a perynapyeTcH a npenenax oT 10 .a.o 200 ru. nono*HTenbHas no

nyaonHa CHHyCOH.CJ.bl cPOpMHpyeTCSI TpHrrepOM illMHTTa (Till) H IIO.CJ.aeTCSI Ha TpRr

rep (Tp). nepena.a.bl Hanpg)KeHHSI Ha BbiXO.CJ.e Tp cj:lopMHpyiOTCH O.CJ.HOBH6paTOp8MH 

OBI H 08
2 

H ITOCTyiiaiOT Ha BXO.CJ.bl fTA, C Bb!XO.CJ.a rTA .a.aa penepHb!X HMnynbCa, 

O.CJ.HH 113 KOTOpb!X HCITOnb3y6TCSI .CJ.n!l CT80KnH3aUHH KOScPcPHUHeHTa yCHneHHSI CI16KTpo· 

MeTpa, .a.pyroA - a.nH cTa6HnH38UHH nopora, nocTynaiOT Ha npe.a.ycfHnaTen&. 0THo

weHae aMnnHTy .a. STHX HMnynbcoa o6bi'IHO BbloapaeTCH paBHhiM 8 : 1. O.a.HoapeMeH

HO c penepHhiMH HMnynbcaMH a noraxy aMnnaTy.a.Horo aHana3aTopa no.a.axoTcH yn

paanHIOWHe HMnynbCbl, KOTOpbl6 cj:lopMHpyiOTCSI U6IIO'IKOft 3n - TpaHccj:lopMaTop, 3TH 

HMnynbChl acnonb3yiOTCH .a.nH ebl.a.eneHHSI penepHhiX carHanoa cpe.a.a HMnynbCOB 
.A \ 

OT HCTO'IHHKa. HMnynbC nonO)KHTenbHOit non!!pHOCTH COOTBeTCTByeT penepHOMY 

RMnyn&cy, cTa6anH3HpyxoweMy ycaneHae. oTpauaTenbHbiii - penepHoMy HMnynbCy, 

CTa6HnH3HpyiOllleMy 110p0r COeKTpOMeTpa, 

npa pa6oTe a pe:>KaMe aMnnaTy.a.Ho-apeMeHHoro aHana3a (AB) 3anycx 

rTA OCyWeCTBn!leTCSI 3a.a.ep)KaHHhlM CTapTOBb!M HMnynbCOM, 

¢opMa HMnynbCOB B pa3nH'IHb!X TO'IKaX CX6Mbl DOKa3aHa Ha BpeMBHHOit .0.&8-

rpaMMe, 

np11HUHITHanbH8!1 CXeMa co6CTBeHHO rTA .aaHa Ha pHC, 2. 3TO HeCKOnbKO 
/3/ 

H3MeHeHHb!lt aapaaHT cxeMbl, npe.a.no:>KeHHOit l.{elt30M • rTA COCTOHT H3 .CJ.BYX 
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cocTaBHbiX KniO'Iell T 
1

, T 
2

, T 
3 

H T 
4

, T 
5

, T 
6

, BKiliO'IeHHbiX Me >Kay aeMnelt H sTa

noHHhiM flOT8HUHanoM, CTa6HIJH3HpoaaHHb!M onopHbiM AHOAOM .n
1

• 

B ucxoaHoM cocTol!Hllll TpaHaHcTOpbi T 
1

, T 
3 

H T 
5

, T 
6 

aaKpbiTbl, a T 
2

, T 
4 

H8Cb!lU8Hbl, npH 9TOM TO'IKH 3,4 OK83b!BaiOTCll llOAKili0'18HHbiMH K OllOpHOMy H8llpli

>K8HHIO qep'-'3 OTKpb!Tbie nepexOAbl Tp8H3HCTOpOB T 
2

, T 
4

• npuxoa HMnynbCa H8 BXOA 

1 Bbi3biBaeT oTnHpaHHe T 
1

, T 
3 

H aanupaHHe T 
2

; npH 9TOM noTeHUHan B TO'IKe 3 no

BLiwaeTcll AO HYilll, a B MOM8HT OKOH'I8HHll BXOAHOrO HMUYilbC8 B03Bp81U88TCll K Ha

'!81lbHOMY ypoBHIO. AHanorH'IHO <PopMHpyeTCll penepHbilt HMnynbC npu ynpaaneHHH no 

axoay 2. 

2. CTa6l!llbHOCTb 8MflllHTV:lbl rTA 

CTa6HnbHOCTb aMnnHTYAbi I!Mnynbcos rTA onpeaenl!eTCll cTa6HnbHOCTbiO onop

Horo H8Upli>K8Hllll, a T8KM8 CTa6l!llbHOCTbiO KOMMYTHpyiO!UHX H Bp8M8HHblX xapax

TOpliCTHK Klli0'18A. flpo6neMa CTa6HilH38Ullll onppHOrO HaCipl!}K8HHll 6bill8 peweHa 

npuMeHeHHeM onopHoro .uuoaa .Ll818 E (.U
1 

), co6cTB8HHall cTa6HnbHOCTb KOToporo 

He xy>Ke 0,001%/rpaa.C. C uenbiO no&biWeHI!ll o6mero Kos<P<PuuueHTa cTa6Hnu-

3aUHH Hanpii>K8Hll8 flHTaHHll OT BH8WH8f'O IICTO'IHHKa .UOUCIJHIIT81lbHO CT861!11113HpyeTCll 

ueno'!KOll 113 .uayx onopHb!X .UIIO.UOB nsts E ( .n2 • .Ll3). npi!'!{)M T8MnepaTypHbill Ko-

3<PcflliW!8HT 3TOlt napbl Bbi6paH npOTIIBOflOilO>KHb!M T8Mll8paTypHOMY K09<!JcfmUII8HTy .n1, 
.Llnll onpe.ueneHI!ll CT86HilbHOCTII Klll0'18ll II liO.U6opa UO.UXO.Uli!UIIX TllflOB TpaH-

31!CTOpOB 6blllll 11pOB8.UOHbl H3Mep8Hilll, 6noK-CX8M8 KOTOpbiX 11306pa>KeHa Hll pHC.3. 

B Ta6n. 2 npuae.ueHa aaai!CI!MocTb na.ueHHH Hanpl!M(,Hifll Ha OTKpbiTOM nepe-

xo.ue TpllH31!CTOpa OT CTeneHI! H8Cbllll0Hllll ( S ) , TOK8 KOilllOKTOpa ( I k ) H TeM-

nepaTypbi ( t
0 

) .UJHI pi131li!'!Hh!X TIHIOB TpllH3HCTOpOB, V13M<epeHllll 6bllll! npOB8.U8Hbi 

.unH ill! Til TllllOB TpaH3HCTOpoa. B Ta6nH n•J .Ui11Ihi CJH<J'IUHHH .Uilll .usyx TpllH311CTopoa 

KllM.UOf'O THHa, IIM810IUHX HlllfiiY'ILUHe H HlliiXJLllllflC' napaMeTpb! 113 118pT1!11 npol!a

BOilbHO Bbi6paHHLIX Tp8H31!CTOpOB ( 10 !IITJK). 

Ha pHc. 4 (a,6,a) npliBULlOH xapaKT'"P aaBHCIIMOCTH Au =f!t 0 ,S,Ik)· 
K3 

11pH'!{!M liOCTp08Hh! lli!Wb rpaHI!'!Hbl8 KpllBbie, COOTB8TCTBJIOWH8 Ti1VIllf'l!lb!M LlllH-

HbiM, /.lllll OCTallbHh!X TpllH3HCTOp011 113 :oJTOA napTHH KpHBb!8 JI8>K8T B 38WTpH

XOB8HHOA o61J8CTH, 

6 

PeaynbTilTbl H3MepeHHlt UOK83b!B810T, 'ITO H8H6onee llO.UXOAII!UHMH .[!1111 HCUOrib-

30B8HHSI B rT A l!BniiiOTCII Tp8H3HCT0pbl fl407 ( fl406), npH 9TOM OllTHM81lbHb18 ycno

BHSI BIUIIO'I8HHll .UOCTHraiOTCll Bbi60pOM cne.UyiO!UHX napaMeTpoa: S = 15, I K • 5 M8, 

HOMHH81lbl B cxeMe rTA (puc. 2) paCC'IHT8Hbl HCXOAll H3 9THX A8HHb!X, rTA, co6-

paHHbllt Hll Tp8H3HCTOp8X fl407, HM88T 061UyiO H8CTa6HilbHOCTb aMUilHTy Abl HMUYilbC8 

"' 0,026%/10°C. 

Ta6nHua 2 

Twn !rpaBsHC!ropa 

'• M-10B 
Ma s t

0 c 
II407 

f3·42 a.no {J - 43 f3 - 130 

II406 
/3•22 7·28 

u KS Mll u. KS Mll u KS Mll u KS Mll 

MHH. Ma.KC. MHH • Ma.KC • MHH , MaKe • !.IHH. MaKe. 

25 15,65 42,27 24,55 40,85 37,85 48,87 201,0 176,5 

5 36 14,80 41,05 23,81 39,27 34,4 44,78 203,0 275,0 

50 13,95 39,55 22,77 37,23 29/17 39,46 208,5 278,2 
25 9,77 30,52 16,00 28,81 26,37 36,66 152,3 222,4 

2 10 36 9,4 29,80 15,55 28,00 24,48 34,03 154,2 219,0 

50 9,38 29,08 15,20 27,36 22,06 30,76 157,6 219,6 
25 6,4 22,27 10,8 20,77 18,95 27,85 II5,8 178,5 

IS 36 6,31 22,05 10,7 20,51 18,03 26,31 II7,3 175,1 
50 6,1 21,38 10,43 20,25 16,64 24,05 119 '?' 174,0 
25 20,55 49,54 31,3 49,15 46,61 58,03 325,8 47I,I 

5 36 20,00 49,13 30,85 48,63 44,65 56,55 334,6 485,2 
50 19,44 48,47 30,27 47,75 42,00 53,58 337,8 492,1 
25 II,4I 31,63 17,82 30,45 29,10 39,78 243,6 374,8 

5 IO 36 II,28 31,63 17,82 30,42 28,46 38,98 247,4 379,1 
50 II,I7 31,37 17,74 30,42 27,30 37,48 260,0 382,5 
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r 

li407 II406 li42:S 

25 8,26 24,0 !2,95 22,8? 22,!3 3!,56 

IS 36 8,18 24,03 I3,03 22,95 2!,73 30,92 

50 8,18 24,00 I3,06 23,I2 20,95 29,?4 

25 23,!0 52,27 34,78 53,45 55,30 65,~:; 

5 36 23,00 52,54 34,82 53,47 54,66 64,48 

50 22,98 52,75 34,80 53,80 54,36 63,08 

25 I4,3I 34,90 2!,54 34,70 38,04 46,25 

IO IO 36 14,35 35,23 2I ,65 35,02 3?,8! 45,97 

50 14,84 36,38 22,54 36,10 3?,95 45,32 

25 12,?? 3!,44 I9,I? 30,9? 34,2? 42,00 

IS 36 12,77 31,64 !9,20 31,3 33,9! 4I, 75 

50 12,94 32,! !9,56 3!,62 33,!6 40,38 

~HB6pCH06 BKniD~6HH6 TpaH3HCTopa 

.... /3-11 f3-s f3- 13 f3- 12 f3•4 /3•11 

25 0,428 0,568 0,468 0,594 0,450 0,604 

5 36 0,424 0,548 0,450 0,584 0,430 0,552 

50 0,4!2 0,516 0,452 0,568 0,428 0,520 

25 0,340 0,422 0,360 0,4?0 0,3?6 0,466 

0,5 IO 36 0,334 0,410 0,356 0,462 0,3?4 0,446 

50 0,332 0,400 0,358 0,460 0,364 0,416 

25 0,300 0,358 0,316 0,414 0,350 0,410 

IS 36 0,300 0,354 0,322 0,412 0,355 0,404 

50 0,300 0,350 0,318 0,410 0,346 0,38 

8 

TI-IOB 

I8l,O 30I,8 

182,4 3II,7 

200,0 326,I 

49~,2 769,3 

506,8 ?9?,6 

523,2 838,2 

356,2 59!,4 

359,2 603,4 

369,0 629,0 

308,2 534,8 

308,8 542,4 

3I5,6 359,3 

4, BnHSIHHB dJOQMbl HMilynbCa rTA Ha CTa6HnbHOCTb a~ 

PaccMoTpHM 

3aBHCiiMOCTb aMilnHTy.Ubl HMilynbCa rTA Ha Bb!XO.UB UBillf £PopMH

npe.nnonaraSI, qTQ llOCTOSIHHbiB .UH£i:l£i:lepeHUHPOBaHHSI H HH

J...1.neanbHOlt £PopMOlt HM-posaHHSI cHrHana oT r 
= 'u "' r 

TerpHpOBaHHSI pasHbl, T.e. r g 

nynbCa rTA .IIBnSieTCSI cKaqOK llOTBHUKana 
( r H = 0 ) . B 9TOM cnyqae 

1 
I I -

UBblX ( ll=r exp(- -,-l' U = U Bb!X max 

= e = 0,3679, .UnH peanbl!Oro HMilynbCa 

( .nns npocTOTbi npe.nnono»<HM, qTO Ha-

C speMeHeM HapaCT8lllfSI r H = r O 

pacTaHHe HMilynbca npoHCXO.UifT 110 nHHBltHOMY 38KOHY) 3Ta 38BHCHMOCTb HMBBT BH.U: 

t 2 'o 'o 
r -1Q ' r o -.,-- 1 -.,--

u Bb!X (I) =TO e [ e - 1 - -,- e + --, ( e - 1 ) J 

OTCIO.Ua 

I 
k -·--t 

Umke(e -l)k ( e - 1 ) , 

r.ne 

t max 

k =-'
'o 

Idl-e-+ 

Pa3nHqKe B ¢opMe .neTBKTOpHoro If penepaoro HMnynbCOB npoHBnseTCSI s Heo

.nHH8KOBOM H3MBHBHHH 8MllnHTy.Ubl 3TlfX CHrHanoB npH 113MBHBHHH llOCTOSIHHblX epe

MBHH B UBillf £PopMHpOB8HHSI, qTO B KOHeqHOM cq~Te 3KBKB8nBHTH0 HBCT86HITbHOCTlf 

HMilynbC8 rTA. B Ta6n. 3 npHee.neHbl 3HaqeHHSI U If t'l. U .UII£1 pa3nlfqHbJX k , 

f , KOTOpaH orrpe.nenSIBT OTHOCHTBIIbHOe H3MBHeHHe U 
a T8K)!{B senHqHH8 

npH H3MBHBHHH k Ha 1016: 

r I 1ll- = o,s 
k 

< dii >·Ak 
d k 

u 
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Ta!Sn•ua a 

I '-\ ii ~ f It u , max 

" " 
I I,58 0,3539 3,78 0,74 
2 I,27 0,364! I 0,2 
5 I,I 0,3674 0,!4 0,05 

IO I,05 0,3677 0,05 0,02 20 !,025 0,3678 0,02 0,0!2 roo I,005 0,3679 0,003 
IOOO 0,3679 0 

0,3679 0 

Ha puc, 5 uao6pa)KE'Ha aasucHMOcTb f OT k , . H3 KOTOpOA BH.llH0
1 

'ITO 

1IpH yMeHbWeHHH BpeMeHH H8p8CT8HH51 penepHoro HMIIYlibC8 Elro 8MIIliH'!'1.ll8 ysenu-

'IHBaeTCSI H CTpeMHTCSI K 3H8'18HHJO U I r 
0 

• 
0 

• 
0TCIO,ll8 B~T8K88T Tpe60B8HHe 

K .llliHTel!bHOCTH rrepeaHero <l!pOHTII HMIIyl!bC8 rTA, KOTOp8SJ .ll0l!)KH8 6~Tb 6nua

KOA K apeMeHH H8p8CT8HHSI ,lleTeKTOpHoro HMIIYilbCii, napaMeTp~ KliiO'IeAX/ ( pHC,2 1) 

H <l!opMHpyJOWHX K8CK8.llOB H8 BXO.ll8 rT A Bbi6paH~ T8KHM 06p830M
1 

'IT06bl M8KCH

M81lbHO 1IpH6l!H3HTb <l!opMy penepHoro HMIIyJil>Ca It ,lleTSKTOpHOMy, nocKOilbKY B 

Tp8H3HCTOpHOM rTA p8CCM8TpHB8eMoro THIIa Tpy,llHO o6ecne'IHTb CII8,ll HMIIYilbC8 

6l!H3KHM IIO <i>opMe K CII8.lly .ll8T8KTOpHoro CHrHana, B .Q8HHOM rTA <l!opMa HM -

IIYllbC8 Bbi6paHa 1IpfiMOyrOlibHOA, 1IpH 3TOM ero .llllHT81lbHOCTb 60nbWe M8KCHM8l!b

HOA IIOCTOSIHHOA BpeMSHH <l!opMHpyJOWHX ueneA B YCHIIHTellbHOM Tp8KTe, 

5, 38Kili0'18HHe 

Hccne,llOB8HHe Tp8H3HCTOpHoro rT A, rrposeaeHHOe B .ll8HHOA pa6oTe, IIOKa-

3bJB8eT, 'ITO HaH6onee IIO.llXO.llliWHMH .lllill HCIIOl!b3088HHll B rTA liBJISIIOTCll Tp8H-

3HCTOpbi THII8 n406, n407, napaMeTpbi KOTOpbJX 1IpH COOTB8TCTBYJOWeM pe)KHMe 

x/ /8/ 
nepeXO.llHble 1IpOU8CCbl 8 TpBH3HCTOpHblX Klli0'18X p8CCMOTpeHbl B pa6oTe , 
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/ 

BKIII0'18HHSI II03801lliiOT IIOliY'IHTb CT86HilbHOCTb 8MIIl!HTy.ll~ HMIIYlibC8 rTA 0,02%/100C 

llpB apeMeJIH R8p8CT8HBSI 50~ 70 HC&K, CnenoaaTen&H01 .Q8HHblA fTA MO:IK&T 

.61o1T& RCIIOilb3088H B K8'18CTB8 HCTO'IHHK8 penepHioiX lf,MIIYilbCOB .lllll\1 CT86HJIH38UHH 

MHOrOK8H8llbH~X CII8KTpOM8TpoB C 'IHCl!OM K8H8l!QB ,llO 4000, 
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PyKODHCb IIOCTynuna B H3.ll8T8l!bCKHA OT,llen 

80 M8pTB 1967r. 
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a) HOpManbHOe BKnlO'IeHHe Tp8H3HCTOp8j 

6) HHBepCHOe BKnlO'IeHHe Tp8H3HCTOp8, 

13 



r 

UKI • '"''' 
fl407 

:1 a) I~t•5• . 5 •IS 

~~~ ~ / Un .{lfll 
fllt07 

0 t• so~ \. I.-s ... t·is· 
20 25 *' $5 ItO ts 50 

UK' , {MI) n.l.tn? WI 
I I I - ~--· ·--· 4946/I np. 

~~~~ - ' - ~/. Ml~ /////').. ~I 111 ,;;·,- MMaeB,3.r. H .n;p. 
20~ ///////////////// 2D ~ ~///////~/ :•'It· - 0 B03MOXHOCTH HCnOHb30-

BaHHR TpaH3HCTOpHoro rTA 
/D ~ /////LL</~ 10 t ~/// •• !.·.:':,_ ••• PIJ-3246 1967. 
0 ],(•) 0 s ·1.1·~ T. ~~~/;6-t ~~ ~12 ,. ·-

2 • 6 8 If) 12. 5 /0 15 20 ' ~- ' 

PKc, 4 •. rpa<PHI<H aaaHCHMOCTH u I< OT S , I k H ,o • Jr··~ rv 
'•.···~ h·t . Pf~ 

I I • I 

e.% 
...... 

0 
II ~ /0 /(KI ·K 

I I :.;;:::= :1 I 

0,5' 

PHc. 5 .. rpa<PH& aaaRCHMOCTH f OT k • 

14 


