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l13M0p8HH0 cneKTPOB KOHBepCHOHHhlX 8ll0KTpOHOB l!Bll510TCH, KaK npaeano, BeC&Ma 

llllllT0llbHhlM nponeccoM, Tpe5yIOlllHM HenpepLIBHOro ee.neBHs OilhlTa B T0'10BH8 H0CKOllbKIIX 

cyT~K, a llHOr11a II He11eru,. ABTOMaTH38llH51 8Toro nponecca Il03BOllSeT'pannoHallH3Hpoea~ 

_TPYll !pll31lKOB-9KCn8pllM0HTaTopoe, llCK!iIO'lllTb 'cy51,eKTHBHLl8 owa6K11, npaKTll'l0CKll H01135elK-
' " 

Hbl8 npll llllHT811bHOll: pa50T8 Ha Cil8KTpOM8Tp8 C PY'IHhlM ynpaM8Hll0M II B p5111e cnyqaee, 

oco5eHHO npll KOpOTKIIX 9KCil03BllBSIX, COKpaTBTb Bp8MH, noTpe5Hoe .nns B3MepeHHg HHTepe­

cyromero y'laCTKa'cneKTpa. B HaCTOSllllell: pa50T8 OilBCLIBaeTCH CllCTeMa aBTOMaTH'IBCKOro 

.,ynpaBll0Hll51 fJ -cneKTpOM0TpOM TBna ' rn/2 

B Pa11BOXHMH'18CKOll: na5opaTOpBH 011Hl1. 

C lK01183HhlM cep.ne'IBHKOM, HCilOllb3Y8MLIM 

y CTpOll:CTBO COCTOHT 113 'cne11y10mnx ij,yBKJtBOHallbHhlX 5noKOB ( CM, · pHC, 1) • 

11 I 
a) CTa5HnmmpoBaHHoro llCTO'IBHKa nRTaBHSI 05MOTOK 8ll0KTpOMarHHTa cneKTPO,MeTpa 

B ·KOTOPOM B0llll'IUHa TOKa - IM MOlKeT perynHpOBaT&CS KaK BPY'IHYIO (11eKS11HhlM ll8llHTe-

' 110M HanpHlK8HHH), TaK 'a aeTOMaTll'l0CKll npa IlOMOlllB peoCTaTa C penell:HblM ynpaBll8HlleM, 

5) cxeM, aHalla3npyromax a peracTpapyromax amj,opManaro, nocTyna10my10 CO C'l0T'IB• 

KOBi 

B) U0HTp8llbHOli CX0MLI ynpaBll0HHSI, CHHXpOHH3YIOlll0li pa50TY nepeC'l8THhlX CXBM, BLIBOll 

-1111,j,opMallHll Ha ne'laTaromyro MalllllHKY H B3M0H8Hll8 TOKS B o5MOTK8 8ll8KTpOMarHHTa. 

3KBBBalleHTHaSI cxeMa BXOllHOli 'ISCTH CHCT8MLI CTa5an11aanna u perynapOBSHHS TOKa 

,8ll0KTpOMarHUTa IlOKaaana Ha pac. 2,· IIp11nnanaaru,nLie CX0MLI llBKSIIHOro 11enaTeng H 

peocTaTa 'C penellHhlM ynpaenenneM noKa3aHbl COOTB0TCTB0HHO Ha pnc. 3 H 4. HOMHHallbHoe 

3Ha'leBHe TOKa MarBHTa I MH (Korna U =0 ) 11~51 paCCMaTpHBaeMoll CX8MLI cpaBHOHHS 
Bll. 

na11eBHS1 nanpslKeBHS na STSllOHHOM conpOTIIBll0HHH 

M8HT8 UH MOlK0T 5h1Tb BLl'IHC118HO no lpOPMYll0 

I 
MB 

{l) 

.rne R I R II R - conpOTHBll0BHSI, nony'lal0ll{H0CSI .B peayn&TaTe 3aMellbl llBKSIIHOro -
f\J, .2-a , .. 

11en11Ten>1 sKeneaneu-ruoll: · cxeMoll • 3BB31lhl' ~- 113 sToro BLipalKeHRs cne11yeT, 'ITO 11p11 381laH.;. 

HLIX H0113M0HHblX 3H8'10HHSIX R 
8 

II 
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R O B0llH'IHHa TOKS 

3 

I MH MOlKeT peryn11poaaTbCS 
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KBK .o;eKaJlHblM .o;enBTenel',(, TBK B peOCTBTOM t • B OIIBCblBSeMoll CBCTeMe 3H8'leHBe TOKS 

MarHBTa, COOTBeTCTBy10mee H8'18JibHOli TO'lKe uccne.o;yeMoro )lB8ll830H8 aHeprul! aneKTPOHOB, 

yCTBH8BnBB88TC!I BJ>Y'IHYIO llpB IIOMODlB .o;eKB)lHOrO .o;enBTen!Io nam.Hel!mee 

npOBCXO)lBT 8BTOM8TB'leCKB npu B3MeH8HBB conpoTBBneHH!I peaOCTaTa t • 

B3MeHeHBe TOKB 

B HB'lBJibHblll MOMeHT B3Mepeaul! aenu'lBHa 

max 
• B nepaoM cny'lae TOK I M a .o;am.ael!meM 

YCT8H8B1IllB88TC!I paBHOI! eyn10 BIIll 

6y.o;eT ysenB'lHBSTbC!I, a BO BTOPOM -

yMeH&WSTbC!I. Ha'lan&Hoe 3Ha'leHHe TOKa npH r •O paBHO 

UH [ R2a<Ro+R,$) 
I = --- Re+ R 3+ _ _;;.'----"--..;;.;--
MHO R23RaRo l Ro+R2Jt+ R,a 

](Ro +R2-stRaa>· (2) 

Bellll'IHHB OTHOCBT8n&HOro B3M8H8HH!I TOKB MSrHHTB npB ysenB'l8HHB conpOTHBneHHH 

peOCTBTS onpe11enB8TC!I BblpalKeHBeM 

d IMH 

IMHO 

(R8 + R 18 + R~ )dr 

R J.R
0 

+ R21t R 1 J+ R13(R 0 + R28 R1J+R~(R0 + R 3 J (3) 

Cne11oaaTen&HO, ecnu conpOTBaneHBe peOCTaTB B3M8H!I8TCH )lHCKpeTHO IlOCTOHHHblMII 

waraMH nO Ar= con st, TO TOK MarHBTB TSKlKe 6y.o;8T B3M8HBTbCll. CKB'IKBMB, npB'leM OTHO­

CBTen&HOe B3M8BeHHe TOKB 
A IMH 

He 6y11eT 38BBCeTb OT aenB'lBHbl r , T.e. 6y.o;eT 
IMHO 

IIOCTOllHHblM BO aoeM )lB8Il830He BBTOMSTH'leCKOro H3MeHeHHH TOKa, 'ITC o6ecne'lBBBeT npB 

noCTOllHHOII OTHOCBTen&HOA nonywBpBHe nBHHII KOHBepCHOHHblX aneKTpOHOB OABHBKOBOe 'lHCno 

H3MepHeMblX TO'leK, noMema10mHXCH Ha n10601! OTAen&HOii nHHHH. Benu'IDHB OTHOCHTen&Horo 

U3MeHeHHB TOKS npB KBlK.11.0M 'ware' B3M8HHeTCB Bbt6opoM COOTBeTCTBy10mero 3H8'18HH!I 

conpOTHaneHHB R
O 

• B paCCMBTpHBSeMOM _npa6ope 

0,01%; 0,02 %; 0,03% BnB 0,04%. Ha q>Op114Ynbl (3) 

A I 
_M!! MOlKeT BbI6Hp8TbCB pBBHbIM 

IMHO Al 
cne.o;yeT, 'ITC aenH'lHHa ~ aaau-

. I 
CRT TSKlKe BOT K03q>q>BUHeHTB .o;eneHHH .o;eKa.o;Horo 11enHTenu HanpBlK8HBH K /1. , oJ1Il£r.o, npa 

BbI6paHHblX Belill'lHHBX napaMeTpOB cxeMbl cpaaHeHHll'H K03q>q>BIIHeHT8 .o;eneHUH He 6onee 
AI ' 

0,5 'ma!'.'' B3MeaseTCH He 6onee, 'leM Ha· 5-10%. HanpeMep, ecnu npe_ K ,fl ~i.0,01% 
AI MHO 

HnH 0,04%, - TO llplI K A .. 0,5, COOTBeTCTB8HHO, MH =0,00957% u 0,0359%. Ha pee. 5 npeae-
T MHO 

.o;eHa ocnunnorpaMMS nepexoitHoro nponecca, B03HHKSIOntero npu aaT0MaT11'leCKOM 113MeHeHHu 

TOKB B o6MOTK8X aneKTpOM8rHBT8 cneKTpOMeTpa. 

nns YA06CTB8 ynpaaneHBH B p83pa60TBHHOli CHCTeMe peOCTBT BbllIOnHeH B BDJle '.o;BOH'l­

Horo' Mara3BHa conpoTuaneHu_ll, senH'lBHB KOTOpbtX paeHa Ri = AR .,J!•l , r.o;e i -HoMep co­

npoTuanemrn ( i = 1,2 ••• ). CxeMa ynpasneHHH a aTOM cnyqae npe.o;CTaenseT co6oll 

llBOH!{Hhlii C't8T'IBK (cM. puc. 4), KBlK.11.blii ua TpHrrepoa KOToporo ynpaanseT pene, BKn10qa10-

weM unu OTKfllO'lBIOnteM COIIpOTUBn~HH8 Ri COOTBeTCTBy10mero pa3pSl/l8o To'lHOCTb 'peana-

38UHH nuueiiHoro 38KOH8 8BTOM8TH'l8CKOro H3M8H8llHll TOKa MllrHBTO oupeaenHeTCH B OCHOB­

HOM TO'IHOCTblO H3rOToaneHHll conpoTHaneauli peocTaTa. 3TH conpOTHM8HHH HSMSTblBSnHCb 
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llpOBOAOM IlllinTM 0,15 B llOArOHHnBCb C 'TO'lHOCTbIO, o6ecne'IUB810Dt81! HepaBHOMepHClCTb ."wa-, 
- ' 
ra' nepeCTpollKB TOKa, ue. npeBblWBIODl}'IO 2% OT a6COnIOTHOIIBelill'IBHbl 'wara•. Ha puc. 6 

8 Belill'lHHbl TOKS MarHUTS I npuseAeHa 38BHCBMOCTb OTHOCHT8n&HOrO OTKnOH8HHll • MO 

nocne_ n 'maroe' OT senH'lHBhl TOKa, nony'leHHOII ·npu HHTenpeTSUDH . ' 

8 =. 
I - [ n (AIM) cp + IMol Mn (4) 

(AIM' ).cp 

·;.. (AIM )cp 
I , , - I MO Mn JD..!.!.__,,,; .(5) 

D .max ' 

8 OIIHCbIB88MOM npu6ope 8BTOM8TH'l8CKH MOlKeT yCTSH8B1IllB8TbCH AO 256 -~HS'leHDII TO-, 

'KS MBrHDTll''lepea n1060A H3 npuaeAeHHblX paaee HHTepaanoa (0,01%-0,04%). TaKDM o6pa3oM; 

B_ OAH~II cepHH H3MepeHnll" B 38BHCHMOCTH OT senB'lHHbl· ~ • MOlKeT 6hITb npol!.o;eH • . I 
HHTep_aan TOKOB MBrHHTB AO 2,5-10%. nnll nony'leHHll TSKoro KOnB'l0CT~a 3H8'10HHA conpo-

THBneuuH peOCT8T8 • OH AdnlKeH COCTOHTb H3 8 conpOTUBneanl!, ynpaenH~MbIX BOCbMH-

paapui:tHhIM ABOH'lHblM C'l8T'IHKOM (cM. puc. 4). C'leT'IBK BhIIIOlllleH Ha CTBTH'l'.ecxnx Tpurre­

pax, B KOTOpbIX ·ncnom.3yIOTCll nonynpoBOAHHKOBbie TpHOllhl __ THIIB Ill6._KalK.ll.hIII Tpurrep yn~aa­

c n_H~T COOTB8TCTey10meA napoli HCilOllllHTen&HbIX pene,_ H3 KOTOphlx,Pl-P8 nepeKnIO'lBIOT. c~npo­

THBfl8HH8 peocTaTa, a pene Pl0-Pl7 ncnon&ayIOTCH B· cxeMe .o;emnqipannil COCTOHHHII C'leT'lH-

Ka. Tpnrrep T9 cnylKIIT .o;nH 8BTOM8TH'l_8CKOI! OCTBHOBKH iuiKna H3MepeHDli. C IIOMO~IO ·. ne­

_p,eKnIO'lSTenH Il3 OH MOlKeT"·noii.Km6'18TbCB K 2b1XOAY 4, 5, 6, 7 unn 8 Tpurrepa,' 'IT~ n03B0- \'. 

mieT npepbIBBTb UHKn H3MepeHIIA nocne 16, -32·.i ~4, 128 HIIll 256 3HB'leHHII. TOKB MBrHH;a, 
' I ,, ',. 

nnll B03BpameHHSI cxeMbl B H8'18n&HOe COCTOHHlle He06XOAIIMO H8lK8Tb KHOIIKY KHl, KOTopan 

ynpannH~T -~acKa.o;o~ Ha TpnoAe Il25, 'iop~11py10meM 11Mnyni.c. c6poca Tpnrrepoa Tl-T9; . · 
. - ' 

3anycKaeTCll C'leT'IHK HMllyllbCBMH, xiocTyna10ntHMH OT neuTpallbHOII cxeMbl ynpaeneHHH. 

HanpaaneHHe BBTOMBTH'leCKOrO 113MeHeHHll 'TOK8 B llBKne II3M8p8HIIA onpe.o;ensieTC;-ll Il0.1IO­

lKeHH8M .nepeK~IO'lSTenH ~2. B B~pxueM (c:M; CX8MY Ha puc. 4) nonOlK8HIIH nepeKnIO'lBTenst , 

' n2 TOK y~e~~'IIIBSeTCSI, a _B HHlKHeM.-:- yMeH&maeTCH. 

Be1Ill'IHH8 OTHOCHTellbHOrO_ll3MeHeHHSI TOKS 

-m~ 
KaK ,IlOK838HO HS_ 6noK.:cxeMe, HMnrn&CbI 

A IMH 

I 
MJIO 

ycTSHBBnHBR~TCll nepeKnIO'l8T8neM 

co ecex 3-x C'l8T'IHKOB ClleKTpoMeTpa 

noc-rynaIOT Ha cxeMy coena.o;eHIIHo Oro6paHHbte IIMIIyn&CbI perHCTpnpyIOTCSI nepeC'leT~Oil 
. - . ' . 

cxeMoll Ne 4, . a HMnynhCbl nepeoro C'leT'lHKB - nepec'leTOM. N.! 2. B yCTaHOBKe. HCllOnb3)'10T-

Cll ~epec'leT&bie npe6ophI 'Tana BM 353a (1iexocnoeaKHH). Ha puc • .- 1' npu~eA~Ha npuH~nmi- i 
' . ' - '· •, . ;' ,1 

a~HBH cxeMa O)lHOli .o;eKB)lbl aToro npu6opa II BbIBO)l HSnplllKeHDli_ C npaBhIX naMI~_ TpurrepoB 

Ha KOHTSltTbl maroeoro HCKaTenH lll-3, HCIIOn&3yeMoro B cxeMe onpoca. COCTOHHD8 • OTKphi­

TO'°: H 'aaKpbITO' npaBhIX 'nonOBHH naMn 6CC42 xapaKT8pH3YIOTCH, COOTBeTCTBeH~o, HBIIpSDKe-

'5 



I 

HBHMH 180 H 250 B. npu lI0CTynneHBH HalipHJK8HHH 18OB HS C8TKY BClI0llh3yeMoll B CX8M8 

n.emmjlpanuu na~hl 6H3n (cM. puc. 8) TPH0n 0CTSH8TCSI 3SKphlTblM, H pene B SHone naMDbl 

H8 cpaooTaeT, Korna Ha CeTKY naMDhl 6H3n nonaeTCH 250 B, TpB0n 0TKP08TCH, 'ITO :npBB8• 

neT K cpaoaTblBSHHIO C0OTB8TCTBYIOlll8r0 pene. HanpIDKeBB8 C TpBrrepoB nepsoll /l8K8ithl 

nonaeTCSI Ha K0BTSKThl BT0poro pSAa III-3, co BT0poll A8Ka.tlhl - Ha K0BTSKThl TP8Tbero 

pSAS B T,n, 

BTopoll nepec'IeTBhlll npa6op YCTP0eH B paooTaeT T0'IH0 TaK JKe, KSK B nepshlll. 

CxeMa peracTpauuu cocToSBBll pene peoCTaTa aaanorB'IBS C0OTBeTCTBYIOlllHM 

cxeMaM nnH neKa/l nepec'JeTBhlX npu6opoB, Orna'IBSI COCT0SIT T0llhK0 B TOM, 'ITo,nocK0~Ky 

neCSTB-iHaSI nemmppSilBSI 8-pa3pSAHOro nB0H'IB0ro C'IeT'IBKa nocTaT0'IH0 rp0M03nKa,. yno6Hee 

aanHCb non0JK8BBSI pane pe0CTSTa B8CTH B 'IeTBepH'IB0ll CBCT8M8, KpOM8 Toro HE!ODXOnBMO 

npeoopaaosan. nonoJKeHBH pene peocTaTa B HanpHJKeHBH, aHanora'IHhle HanpHJKeHBHM ,ua aao­

nsx nal\(n B Tparrepax neKan nepec'IeTBhlX cxeM, 3To ocymecTBnseTCH nenBTenSIMll uaripH-· 

JKeHBH (cM, pBC, 8), rne naMlihl BMMBTBPYIOTCSI K0BTSKT8MB pane PIO,,., , P17, 

CxeMa ueHTpam.uoro 6noKa ynpaBneHHH noKa3aHa Ha puc, 8, nocne BKnIO'IeHB.H caCTe­

Mhl 3SlIYCKS8TCH 'ISC0B08 ycTp0JICTB0, K0T0p0e 0TKphlBS8T nepec'IeTBhle CX8Mhl Ba 38llSB­

B0e oriepaTOpOM ,Bp8MSI 9KCn03BUBB /'1 f , KoHelt 9KC~03BUBB conp0B0Jl(AS8TCSI curuanoM, 

K0T0phlll aanycKaeT TaKT0Bhlll reuepaTop c 'ISCT0Toll B aecKoni.Ko·repn, 11Mnym.chl TBKTOBO-
, ' 

ro reHepaTopa ucnom.ay10TCS1 nnH aanycKa cxeMhl ynpasneHBSI peoCTSTOM, nemmj,panuu B , 

BhlB0na peaym.TST0B B3Mepeuull C ll8KSA nepeC'I8THhlX CX8M B nns perBCTpSUBB nonoJKe-

HBSI pene Pl-PB peocTaTa. no BKnIO'IeHBSI ycTSH0BKB mar0BhlilBCKSTellh III11-1 uaxonBTCSI 
, ' 

.,,B nonoJKeHBB 1, B Ha nonay~Ke• Ill ~anpSVK8HBe OTCYTCTByeT, CBCTeMa aanyCKS8TCH one-

paT0p0M BKnIO'IeHBeM, 1IepeKnIO'ISTenS1 fl6, 'lepe3 9T0T nepeKnIO'ISTellh HS nonayHOK lli 

III11-l nonKnIO'ISeTCH HSIIpSIJKeHBe, 6naronaps 'Ieuy cpa6aTblBaeT pene P18 (ero K0HTSKThl 

3SMKL-YTCH B paaoMKHYTCSI BBHAY l;SlIB'IHH UelI0'IKB R•62 K B C=4 MKq>). KOHTSKThl pene 

P18 BKnIO'ISIOT naT'IHK BpeMeHB - 'ISC0B08 ycTpoi!CTB0 MapKB •opuoa-roM 1882' (Bea-

rpHs) C nnaBHOil perylIBp0BKOil BpeMeHB cpa6aTb!BSHHH, OT 1 no 3588 CeK, HeTO'IBOCTb onp,e­

neneHHH 9KCII03HUHB paBHS :!:.0,5 CeK nnSI l"1 t • 1 -60 CeK u ;!:.1%- nnH l'lt •60-3588 CeK, 
·\ . 

. npu aanycKe naT'!HKS speMeHH cpaoOTSeT pene P24, nepeKlIIO'ieHH8M K0HTSKT0B lIK P24 

paapblBSeTCS uelib nHTSHIHI reHepaTopa HMIIYlibC0B paBbme, '18M M0JKeT B03HBKByTb B HeM 

nepBhlil HMnym.c (ua pnc. 8 He n0KS3SHhl O0MOTKB pene P24 n K0BTSKThl pene P18). OnHo-

speMeHHO c6paCLIBllIOTCH B aynesoe nonoJKeHne nepec'!eTHhle cxeMLI H oTKpb!BSeTCS ui Bxon: 

nocne HCTe'feHHs aana1moro speMeHB l"1 t pene · P24 B03BpamaeTcs B ncxonHoe cocTos-

Hnet B IIK. P24 II0AKlIIO'ISeT IIOCTo'SIHHOe HalipIDKeHBe Ha reHepaTop BMnyllhCOB ( CM; nnarpaM­

MY HBIIpIDKeHBi! Ha puc, 10). reHepaTop BMII)'llbCOB Bhtn0lIHeH Ba 0CHOBe pene P21 n P22. 

npn Donaqe HSIIpsJKeBBSI HS K0BTSKTbl pK 21a HS'iBHSeT 3Sp5!,ll(STbCH 0nHa B3 e,MK0CTeli 

(8 MKq>, 12 MK!p BlIB 16, MKq>) qepe3 nepeKlIIO'iSTellb n4. BenH'iBHS eMKOC~H onpe)lelISieT 

6 

l 
' I I' 

1 

I 

I 
·;j: 

Hl. 
L 

, 'I8CTOTY, reBepBpOBSHBR BMlIYllhC0B, nocne 3SpSitKB eMK0CTB cpaoSTlxBS8T pene P21 , paaM1,1< 

KaeTCH PK 21a, eMK0CTb 8 MK!p BS'IHHaeT ·paap~TbCSI, npu cpa6aTlxBSHBB P21 3SM!x!UUOTCH 
, I , 

'KoHTSKThl 3K P21 B B cpa6aTbIBS0T P22 1 K0BTaKThl nx P22a nepexon~ B, neB0l:j no CXeMe, 

nonoJKeHBe, HS'IB~aeT.CH 3apsnKa eMK0CTB 50. MK!p 'Iepe3 R • l 00;, nK P22B nepexonBT '·B neaoe 

,,, n~noJKeHBe B npoB3!)lln~ aapSAKA C~lOO MK<!>, KoHTaKThl nK P22~ nepexonsT B np1111oe ,no- , 

noJKeHBe.u npouaollneT paapSlllKa C =50 MK!p, TaKBM o6pa30M B03HHKaeT B.Mnym.c (CM, . ... .. 
puc, 10 nonayH0K IIIl1- 1 -u). nocne pa3pSllla c;:-a,o P21 npaxonBT B BCX0nHoe nonoJKe­

B pa3Mh!Ka0TCH 3K P22B1 : HBe, 3aMHKaIOTC51 pK' .. P21a, HS'IBHa8T 'aapHJKSTbCH C•8 MK!p 

T,e. pa3Mh!KaeTCSI uelib o6MOTKB sneKTp0MarHBTa pene P22 H K0BTaKThl. IIX P22B nepexonST 

·B npasoe, nx 'P22c. a I!K P22a B neBoe nonoJKeHHe - B03BBKaeT BMnym.c. Ha nonayHKe 

,nm-1-. 1. B B O0MOTK8 sops IIIl1-l, K0T0phlil nepe6pa~hIBSeT III11-l B M0M8BT tl B 

nonoJKeHBe 2 (cM, pu,c, 8 B 10), 

Beeb onBCSBHhiil npouecc o6pa30BSHB51 BMnyllhC0B noBT0pSieTCS no TeX nop, noKa Ba 

PK P21a nonaHo HSlipIDK&HBe, B lI0lI0JKeHBB 2 qepe3 uonayH0K llil1 - 1 -111 BJUIIO'!SeTCS •. , ,. ✓ 

.pene. PIS, K0HTSKTl,I K0Toporo, 3K P18, 06paay10T BMnym.c', nocTyna10mHll B 6noK ynpl!Bnem 
' ., . ) ' , 

pe'ocTaTOM - np0H3B0nBTCH B3MeHeHBe T0KS, sneKTP0MSrHBTS cneKTp0M8TpS (STOT BMnym.c 

He IIOKS3SH, ,Ba pBC: 10). B M0MeBT \ t 2 BMnyllhC, 'nocTylISIOIItBil Ba O0MOTKY sneKTp0Mar- ' 

BBTS III11.:.1, nepeB0nBT mar0Bhlli BCKST811h 's nonoJKeBB8 3. B nonoJKeHBB 3 IIpOB3BOnBTC~ 

3SIIHCb nonoJKeBBH pane peoCTaTa BS lIBq>pon~'iSTSIOIIIYIO MSWHBKy, B nonoJKeHBB 5 lipOHCXO-
. ' 

ABT ianBCb noKa3aBHli nepBOli nepeC'l8TBOli cxeMbl Ba 11Bq>p0lI8'lSTSIOIIIYlO MSWHBJCY,',npHHJlB-
' , ' 

lihI paoOThl CX8MhI 118BTPSllhB0ro ynpaBneaBH' B nonoJK&HBH 3, H, 5 onuaaK0Bhl, lI0ST0MY . 6ynYT: 

paCCMOTpeHhl 0AH0BpeMeHB0, 

B nonoJKe~e 3(5) 'lepea non:3yaoK III11- 1 - Ii noc'fYnaeT HMDym.c aa o6MOTKY 

sops 11II11-2,', ono~ pernCTPalIBB nonoJKeHBS pane unq>posoro peoCTaTa (IIIl1~3, nepsas nape-, .. - , 

C'leTHSH cxeMa) B ·nepeopaChlBaeT 1¥11-2 (lll11-3) H3 nonoJKeHBS 1 B nonoJKeHIIE! 2, ,Terna. ·\ 

'lepea nonayHoK llll1- 1- IV 'paa'beMLI A7, B6 (AS, C6) B nonayH0K lll11-2-1 (IIIl1-3-l), 

(cM, puc. 7 u'p~c; 8),· aaaeMnH?TCH o6M0TKS pene P23. KoHTSKTl,I· PK P23a pa3pbIBSIOT 

nelib ooMoTKB sneKTpoMarHuTa lll11-l, KOHTSXThl ax P23s BKlIIO'!aIOT nemuq>paTOp, B ~TC> . 

• speMn 11:epea nonayHKH llll1-2 - Ill , IIIl1-2- IV , (IIIl1-3 ~H), IIIl1-3.l lll , IIIl1-3- IV· 
• • • - L 

llll1.:.3 .;.v nonaeTCSI HanpIDKe~ue Ha ceTKB naMn 6H3n (cM, pac: 10), KOT0phle OTKp1xBa10T-

CH 

nK 

B~H OCTSIOTCH 38Kp1,1Tl,IMB, T.e •• pene·P25, P26, 'P27, P28 npH n0M0IIIH K0HTSKTOB nK P25, 

P26a, ml. P26B, nK P26c, nK P27B, nK P27c, nK P28a u lIK P28B coenHBST HYJKHYIO 
, ' 

KSTylllKY B lIHq>pone'iSTSIOIItell MSWHHKe C nonayHKOM llIJ1-1-l, J1MD_ym.c, unymni! HS nonay-, 

. HOK lll11-1-l, nocTynaeT HS coneH0Hll COOTBeTCTByIOnieli llB<PPhl Ha n:mppone'IaTa10melt MSWHH-· 

Ke. nocne STOro BMnym.c 11:epea non:,iyH~K lll11-1- lI nocTyn~eT BS O0MOTKY lll11-2 

(llll1-3), B marOBblli BCKSTellh IIIl1-2 (IIIl1-3) nepexonBT B, nonoJKeHBe 3, B 9T0T MOMeHT 

pene .P25, P26, P27, P28 oyp,yT H8Xonun.cs B nonoJKeHHIIX, C00TBeTCTBYIOIIIBX nonoJKeHBSIM 

7 



pene PS, P7 pe~aTa (~ono:JKeHBSIM TpHr~epoB BO BTopoll neKane nepBoll nepec'leTnoll 

cxeMbl) H -r.n. 3To noBTopseTcn no Tex nop, noKa IIIH-2 · (IIIH-3) · ne nepellneT B nono:JKe­

nue 8 (7), Korns paapbIBaeTCs 3a3eMnmomuil npoBon o6MOTKH P23 u KOHTaKT p~ P23a non-

Kn10qaeT ·o6MOTKY sneKTpOMarmITa IIIH-1 K renepaTopy HMnym.coe. OnnoepeMeHHO KOHTSKT 

3K P23~ nonKn10qaeT nemmj,paTop. 
. 

' . B MOMeHT epeMemI t 3 IIIH-1 nepexonuT B nono:JKeHBe 4 (ceo6onnoe nono:JKenue). 

B MOMeHT epeM8HH t 4 IIIH-1 nepe6paCblBS9TCSI B nono:JKemie 5 (nell.CTBH9 CX9Mbl B STOM 

nono:JKeHBH paccMoTpeHo Bhlme). 

lllaroehlll. HCKSTem. IIIH-1 · B nono:JKeHHe 6 nepexonHT B MoMeHT epeMeHH · t 5 • B 9TOM 

nono:JKeHHH HMnym.c, nQCTyna10mull. 'lepe3 IIIH-1-1, 3acTaenaeT_ cpa60TaTl> conenoun ·KnonKH B, 

H npoucxonuT 3SllHCl> nono:JKemISI perie nu~poeoro peocTaTa (e '18TBepH'IHOll CHCTOMe) H . . . 
3anucl> qacna HMeym.coB H3 nepBoro n~pecqeTnoro npu6opa· (B neCHTH'IHOII cucTeMe). Knon-

Ka A BO epeMH 311IlHCH nu~pone'ISTSIOlllOll.' MSmBHKH 6noKBpyeT renepaTop u·Mnym,coe. Ecnu 

BKnI0'l9H nepeKnIO'ISTem. ns, TO B .nono:JKeHHH 7 n 8 IIIH-1 npoucxonHT CHHTHe H 3SilHCl> 

IlOKS3SHBll 2-ro nepeC'l9THOro npn6opa, TSK )KQ KSK B nono:JK0HHH 5 ll 6. Ilpu Bl>IKnIO'l8HHOM 

ns nonO:JK9HHSI 7 H 8 CB060nHbl, OCTSHOBKS pa60Tbl neHTpSlihHOll CX9Mbl ynpaBn0HHSI np5>­

ucxonuT npH pa3MblKSHHH KOHTSKTOB PK P9, T,e. nocne npOXO)KA0HHSI ecero Bb16paHHOro. 

y'laCTKa cnexTpa. 

pg3pa60TaHHan cuCTeMa Beenena B uenpepbIBHyIO SKcnnyaTanu10 B ceHTn6pe 1964 rona. 

BoceMb _M9CS!A8B HenpepbIBHQII pa6oTbl noKaaann, 'ITO CHCT8MS nocTSTO'IHO HSA8:JKHa, y.r:106na B 

~KcnnyaTSAHH H ll03B0nll9T npn pa6oTe KOpOTKHMH 9KCll03HAHllMH cymeCTB9HHO COKpaTHTl>l 

Bp8MH H3MepeHHH. 
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1. H. AJ:laM, 10.H • .Uenucoe, C.A. HBamKeen'I, M.<Pnnrep. IlpenpnHT rnum N! 1589, 1964. 

Pyxonucl> nocTynnna e H3ASTem.cxnll. OT.r:1en 
12 MSH 1965 r. 
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