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I. Bse.cteHHe 

HaH6onee pacnpOCTpaHeHHbd!: M9TO.Il CTa6HnH38UHH TOKa CsepxnpOBO.IlR

mero coneHOH.cta (CDC) C noMOIUbJO csepxnpOBO.ctm:IIeA nepeMbi':IKH ( CDD) 

OK83biBaeTCSI Hey.ct06HbiM HnH B0061Ue He npHMeHHMbiM .ctnSI pSI):la cPH3H':IeCKHX 

aa.cta'l, ecnH lfCTO':IHHK .TOKa CDC He o6na.ctaeT .llOCTaTO':IHO BbiCOKOA KpaTK~ 

epeMeHHoA H .ctonrospeMeJWoA cTa6HnbHOCTbJO Toxa. B onbiTax no .ctHHaMH'Ie

cxoA nonHpH38UHH Sl.ctep (nn~) H3MeHeHHe TOKa HeCTa6HnbHOrO HCTO'IHHKa 

nocne oxna:IK.cteHHH cnn He Bbi3biBaeT aaMeTHbiX CMemeHHA nong B cnc. O.ct-..... 
HBKO nocne.ctyJOIUHA neperpeB CDD .ctnSI OCyiUeCTBneHHSI He60nbiUHX C.llBHrOB 

nonSl MO:IKeT npHBeCTH K 3H8'1HTenbHblM CMemeHHSIM CHJ"Hana ~MP H B03MO:IK

HOA yTe'IKe Sl.llepHOA nonSiplf38UHH. 0.ctHOA H3 OCHOBHbiX npH':IHH HecTa6Hnb

HOCTH TOKa HCTO'IHHKa MO:IKeT 6biTb H3MeHeHHe ConpOTHBneHHSI M9.1lHbiX BBo

.llOB TOKa npH H3MeHeHHH .ctasneHHSI napOB He 4 
, OXna:IK):l8101UHX STH BBO.Ilbi. 

HanpHMep, ysenH':IeHHe .ctasneHHSI napos He 4 
c 1 MM pT.cT • .cto 1,5 MM pT.cT. 

s 
npHBO.ctHno K CMemeHHHM nong aa 400 rc a none 27•10 rc npH pa6oTe 

c HCTO'IHHKOM cPHPMbl "THE OXFORD INSTRUMENT co. LTD,. 

He scer.cta MoryT oxaaaTbCSI y.cto6HbiMH aa6nJO.ctaeMbie HaMH ae6onbmHe 

CMeiUeHHSI nong CDC npH nepeXO.cte nepeMbi'IKH H3 HOpManbHOrO B CBepxnpo-

BO.IlSIIUee COCTOHHH9o 
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AHanOI"H'IHoe TpeC50BaHHe BbiCOKOit CTa6HIIhHOCTH HCTO'IHHKa TOKa B03HH

KaeT npH H3MepeHHH aon&TaMnepHhlX xapaKTepHCTHK caepxnpOBO~HHKOB a6nH3H 

KpHTH'I8CKHX TOKOB H B ~pyi"HX HH3KOTeMnepaTypHbiX 9KCnepHM8HTaX. 
-6 -1 

flo HaWeMY MH8HH101 H8CTa6HnbHOCTb TOKa -7•10 'laC - MO>KeT 6b!Tb 

~OCTHI"HyTa 6e3 ycnO>KH8HHSl HH3KOTeMnepaTypHOit CHCTeMbJ1 C03~al0Wefi MBI"

HHTHoe none, DpHM8H8HH8M TODOnOI"H'IQCKOI"O I"eHepaTopa TOKa HnU CHCT8Mbl 

CTa6HnH3allHH C pa3nH'IHOI"O po~a ~aT'IHKaMH nonSlo 

B CB5l3H c BbJW8CKa3aHHbiM B na6opaTOpHH SUl8pHbiX npo6neM ( Ol1.Rl1) 

B OCHOBHOM ~nSl pallHOCDeKTpOCKOnH'IeCKHX UCCnellOBaHUH npu CaepXHI13KIJX 

TeMnepaTypaX 6hin paapa60TaH KOMDaKTHbJit1 HaCTOnbHOI"O THDB npeUU3UOH

HbJit RCTO'IHRJt TOKa CflC CO cne~ylOIUHMH napaMeTpaMH: 

1. Pa6o'1Hit TOK cTa6anHaaTopa 0.100 A. 
-6 -1 

2. KpaTKOBpeMeHHaSl (Ill I I) HecTa6Hn&HOCTb TOKa 5•1 0 MUHYT 

3. llonroapeMeHHaSl (Ill I I) aecTa6HIIhHOCTb TOKa 7·10-6 'IBC -
1

• 

4. CKOpOCTb 8BTOMaTH'18CKOI"O BBOll8 (BhiBOll8) TOK8 nnaaHO peryml:

pyeTCSl B HHTep,aane ( 5of200) A I 4A C • 

5. BoaMo>KHa aaTOMBTH'IeCKaSl H py'IHaSl nnaaHaSl paaaepTKa a He6on&

woM llB8na30Be (0..0%) OT OCHOBHOI"O TOKa. 

-. 6. BpeMSl paaaepTKB TOKa no n.5 nnaBHO perynHpyeTCSl OT 10 MHHYT 

llO 2 'laCOB •. 

7 • TO'IHOCTb a6conlOTHOI"O OTC'I~Ta TOKa 0,1% H 0,002%, ecnH UM88TC5l 

B03MO>KHOCTb JtanuC5poaaTb llHanaaoH nnaaHoit paaaepTKH (HanpHMep, no cHr-

Hany .RMP). 

8. flUT8HB8 CT86BnU3aTOpa OCYIU8CTBn5l&TCSl OT ~clJa3HOit CQTH nepeMeH

HOI"O TOKB C '18CTOTOI 50 I"llo 

9. 0THOCUTen&Hoe H3M8H8HHe TOKa npH OllHOBpeMeHHOM H3MeHeHUH Hanpsr
-6 

>KeHBSl acex c~Jaa c 210 llO 240 a Meaee 5·10 • 

10. HeCT86HnbHOCTb TOK8 npH U3M8H8HHH TeMnepaTyphl B KOMH8Te OT 
0 -6 -1 

27 llO 18 C npH6nH3HTenbHO 2•10 I"p8ll DpH H8H3M8HHOM pe>KHMe BOllSI-

HOI"O oxna>Kll8HB5l WYHTa. 

4 . . . 

.... itt 

··~ 

' JW 
~~~ 

i, ... ~ ;_ 
" 
" 

'I 

l 
·: ~'·: 

·:\?: 

(~ 
•. :~.,:·, 
\~ 
•: 

).~ 

;i~f 
·-.~~~·· 

4. 
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11, ITpeaycMoTpeHa TennoaaH u aneKTpu'lecKaH aamuTa 

cTa6unHaaTopa, 

12, P83Mepbl UCTO'IHUKB TOKa (36Qx410x49Q) MM, 

CxeMa npu6opa MaKCHMan&Ho ynpomeHa aa C'I~T ucnot. 

rpan&HOA MHKpOCXeMbl Tuna lYT40J H MO>KeT 6hiTb npuMeHe 

OHHbJX CT86UnU38TOpOB TOKa MBI"HUTOB C 06MOTKOA U3 MellH 

. ao6aaneHueM rpy6oro perynHTopa HanpH>KeHHH Ha npoxoll 
/2/ 

pax 

B pa6oTe ~aHo noapo6Hoe onHcaHHe acex aneMeHToa c 

Topa, a TaK>Ke peKoMeHnaUHH no H3MeHeHHlO napaMeTpoa no 

. ll • YcHnUTenb nOCTOHHHOI"O TOKa 

HanpH>KeHHe onopHoro HCTO'IHHKa cpaBHHBaeTcH c Hanp 

6HnbHOM 3TBnOHHOM CODpOTHBneHUU1 no KOTOpOMy DpOTeKaeT 

HUllS ycunnaaeTCH ycunHTeneM nOCTOHHHOI"O TOK8 (YflT), BKl 

oTpuuaTenbHOit o6paTHoit CBH3U (OOC). TaKoe cpaaHeHHe np 

6onbwoM KoalfMJJHuueHTe ycuneHuH YITT npoucxoauT c TO'IHoc· 

paTypHOr·o llpeA<fla HanpH>KeHUH BXOllHbiX KBCKBllOB (Yflf), 

B Ha.CTOHIUee BpeMg llnH CTa6unH38TOpoa TOKa ( HanpH>K 

HHIOTCH YITT aayx Tnnoa: 

1. YITT no cucTeMe MoaynHTop-aeMoaynHTop (MllM) /1 

2. YITT 6ea IJpeo6paaoaaHuH BXOllHoro CHI"Hana a curKB 
/3,5/ 

Mbl , 

YITT nepaoro Tuna xOTH u YMeHbWBlOT apeit<fl no cpaBHE 

11,21 131. BTOpOI"O TUna B TpaH3RCTOpHOM aapuaHTe (cpaBHH H ), 
/5/ 

KanbHO 
He ycTpBHHlOT anUHHUH aToro apeA<fla. YaKononoCTJ 

HOCTb Han6onee Ka'leCTBeHHbJX aapuaHToa aTux YITT no cpaaJ 

aToporo THna, a TBK)I(e TPYllHOCTH ycTpaHeHHSl ·HMnyllhcHhiX "' 

MbiX MoaynHTopoM, npuaenu Hac K paapa6oTKe YITT BToporo TU 
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11. flpe.uycMoTpeaa TennoaaH H aneKTpH'IecKaH aamHTa oT.uenbHbiX yanoa 

cTa6HnHaa Top a. 

12 • PaaMepbi HCTO'IHHKa TOKa (360x410x490) MM. 

CxeMa npH6opa MaKCHManbHO ynpomeHa aa C'I~T HCnOnb30BaHHSI HHTe

rpanbHOit MHKpOCX9Mbi THna 1YT40J H M0)1(9T 6biTb npHMeHeHa .QnH npeUH3H-

OHHbiX CTa6HnH3aTOpOB TOKa Mar'HHTOB C 06MOTKOA H3 Me.QHOI'O npOBO.Qa 
"", 

ao6aaneaHeM rpy6oro perynHTopa HanpH)I(eHHH aa npoxoaHbiX TpaaaHcTo-
/2/ 

pax 

B pa6oTe .uaao no.upo6aoe onHcaHHe acex aneMeHTOB cxeMhr cTa6HnHaa

Topa, a TaK)I(e peKOMeH.QaUHH no H3MeHeHHJO napaMeTpOB no fl.fl. 1.2.3. 

"ll • YcHnHTenb nOCTOHHHOI'O TOKa 

HanpH)I(eHHe onopaoro HCTO'IHHKa cpaBHHaaeTCH c HanpH~eHHeM Ha CTa-

6HnhHOM :3TanoHHOM conpOTHBneHHH, no KOTopciMy npoTeKaeT TOK cnc. Paa

HHUa YCHnHaaeTCSI YCHnHTeneM noCTOHHHOI'O TOKa (YflT), BKnJO'IeHHbiM B Uenb 

oTpHuaTenbaoA o6paTaoA CBH3H (OOC). TaKoe cpaaaeHHe npH .uocTaTO'IHo 

6onhrrroM Koa4Mf>HUHeHTe ycHneHHH YnT npoHcxoaHT c TO'IHOCTbJO ao TeMne

paTypaoro .UpeA«fla HanpH)I(eHHSI BXO.QHbiX KaCKa.QOB (YDT) • 

8 Ha.CTOH!Ilee BpeMH .UnH CTa6HnH3aTOpOB TOKa (aanpH)I(9HHH) npHMe

HSIIOTCSI YflT .UByx THnoa: 

. /1 2/ 1. YflT no cHcTeMe MoaynHTop-.ueMo.uynHTop (MllM) ' • 

2. YflT 6ea I):peo6pa30BaHHSI BXO.QHOI'O CHI'Hana B CHI'Kan ,upyroA <f>op/3,5/ 
Mbi • 

YflT nepaoro THna XOTH H yMeHhiiiaJOT apeA<P no cpaaHeHHJO c YnT 

/1,2/ 131. BToporo THIIa B TpaH3RCTOpHOM BapHaHTe (cpaBHH H ), O.QHaKO pa.QH-
/5/ 

Kanbao He ycTpaHHJOT BnHRHHH aToro .upeA<f>a. YaKorronoCTHOCTb H cno)I(-

HocTb HaH6onee Ka'leCTBeHHbiX aapHaHToa STHX YnT rro cpaaaeHHJO c YflT 

BTOporo THna, a TaK)I(e TpyJlHOCTH YCTpaHeHHSI "HMnynbCHbiX IIOMeX, C03.Qaaae

MbiX MoaynaTopoM, rrpHaenH Hac K paapa6oTKe YflT BToporo THrra. 
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B Tpaaa~cTopHoM sapuaHTe JlnSI paapa6oTxu Taxux YflT ny'lwe scero, 

no-BUJlHMOMy, nOJlXOJlSIT Tp8H3HCTOpbl Tuna KT-315 r - npexpaCHO pa6oTaiO

IIlHe B MHKpOTO'IHOM pe>KHMe npu TOKe KOnneKTOpa (Ik) 25 MK81 f3 •30-t50. 

0JlH8KO no)l6op Tp8H3HCTOPOB no I,. = I,. ( v6.9} seCbM8 TpyJlOeMK8SI pa6oTa. 

Ha puc. 1 H306pa>KeHa DpUHUUDuanbH8SI CXeM81 DpUMeHeHH8SI B CTa6unH38To

pe Toxa cnc. 

TpaaaucTop&I T 
1
- T3 cornacyiOT MoJlym. c · cocTaBHbiM TpaH3HCTopoM 

(T
14

-T
16

, puc. 4) perynBTOpa TOK8 U D03BOnSIIOT BBeCTH JlODOnHUTenbHO 

K R 41' c q, KOppeKTHPYIOIIlHe 3BeHI,SI ( Ll • c •• C2, cs>· no)l60p0M Ko

TOpbiX yCTp8HSIIOTCSI C06cTBeHHbie C8MOB036y)KJleHHSI YflT BO BCeM JlH8D830He 
I 

pa6o'lux TOKOB perynSJTopa (0 .. 100) A. Ko9q,4JuuHeHT ycaneHHB YnT .. 30000 

H3MepSinCSI DO HeCT86HnbHOCTH TOK8 DpH H3MeBeHHH HaDpSI>KeHHSI DHT8HHSI 

CeTH. 

0 0 
.D.pelclJ YnT "' 4 MKBI C no Kpalael Mepe JlO 35 C H yMeHbwaeTCB 

38 C'l~T CHnbHOI QQC B CT86HnH38TOpe ewe npa6nH3HTenbHO B 3 pa3a/S/ 

flapaMeTpH'leCKHI HCTO'IHHK ODOpHoro H8DpSI>KeHRSI co6paH H8 4-x CKOM

neHCHpOB8HHbiX onopHbiX cTa6anuTpoHax THna .D.-818E. ConpoTHBneaae R
4 

DOJl6apaeTCSI TaKuM o6pa3oM, 'IT06bl TOK 'lepe~ R2 npH cpeJlHeM nono>KeHHH 

JlBIIJI<Ka R 1 6&In paseH ayn10. I13MeHeHaeM R 1 MO>KHO B ae6om.wax npeJle-: 

nax OKOno 0 H3MeHSITb TOK 'lepe3 R 2 H1 T8KUM o6pa30M, yCT8H8BnHB8Tb 

JlH8D830H nnaBHOI paasepTKH +3% OT OCHOBHOrO TOK8 DpH V •1,2s. 
- onopa. 

B&IBOJl TOKa ocymecTsnBeTCB conpoTasneHaeM R KaK R 
1 

, TaK H R , 
3 2 

R 
3 

clJupMbi 'f AMMA' c TpeX3H8'1HhiMH C'l~T'IHKaMH. 

Ill. PerynSITop-cTa6unaaaTop o6opoTos JlBHraTenB 

OcR conpoTasneHHI R2 R R 3 (pac. 1) conpB>KeHbl c peeyKTopoM OT 

JlBHraTenel .D.-83, .D.-224, COOTBeTCTBeHHO, KOTOpbie 1 B CBOIO O'lepeJlb, C Do

MOIIlbiO K08KCR8nbHOrO nepeXOJlHHKa CoeJlHHSIIOTCSI C BanOM JlBUraTenel 

MH-250. Ha puc. 2 npeJlcTasneaa npauuanuanbH8B cxeMa perynSJTopa-cTa6ana-
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aaropa o6oporoa aaHrareng c napannenbHbiM aoa6y*aeHHeM. TpaH3HCTopH~ 

THpHCTOpHbiA peryBHTOp fi03BOBHeT nnaBHO H3MeHSITb CKOpOCTb Bp811leHHSI BB 

na aaHrareng or 0 ao 150 o61MHH, coxpaHSIH npH aToM aocraro~Hyro Heaa

BHCHMOCTb 9TOA CKOpOCTH OT Harpy31CH. B lllHpOKHX npeaenax 9TO He yaasa• 

BOCb C fiOMOIIlbiD CTa6HnH38TOpa HanpS!*eHHSI, KpOMe TOrO npoxoaHOA 

Tp8H3HCTOp T8KOro CT86HnH38TOpa pa60T8B 6bl B KpaAHe TSI*eBOM TennOB< 

pe*HMe npH HH3KHX o6oporax aaHrareng. 06MOTKa aoa6y*aeHHSI aaHrareng 

BKnro~eHa HenocpeaCTBeHHO K HCTO~HHKY nynbCHpyromero HanpH*eHHSI fiHT8-

HHSio B Ha~ane Kax<aoro nonynepHoaa THpHCTop aanepT, T.K. o6MOTKa BKopg 
/8/ 

38MbiK8eTCSI aHOaOM .n1 , 8 HanpS!*eHHe fiHT8HHSI CT8HOBHTCSI paBHbiM 0. 

PaaHoCTb Hanps*eHHSI nHT8HHSI H ~aCTH HanpSI*eHHSI npoTHao-a.a.c. SIKOpHoA 

o6MOTKH c aenHTen.s~ R 3 , R 4 aapSI*aer KoHaeHcarop C 4l c nocTOSIHHoA 

apeMeHH "' ( R 1 + R 2 ) C 4l Ha axoae noporosoA cxeMbi T 
2

, T 
8 

( TpHrrep llJ MHT

Ta), KOTOp8H C fiOMOIIlbiD 9MHTTepHoro fiOBTOpHTeBSI T l ynpaBnSieT MOMeH

TOM BKnro~eHHSI THpHCTOpa. 

EcnH CKOpOCTb spameHHSI SIKOpSI aBHraTenH yMeHblll8eTCHf 9Ta paa

HOCTb yaenH~HB8eTCH H C <fl p8Hbllle 38PSI*8eTCSI ao nopora cpa6aTbiB8HHSI 

TpHrrepa lliMHTTa H, cneaoaarenbHo, yaenH~Hsaercs nopUHSI aHeprHH, noa

aoaHMaSI K asHrarenro. PerynHpOBKoA aenHTenSI R 3 , R 4 H C 1 yliaer

cs ao6HTbCSI K8K Tpe6yeMoro aH8fi830H8 perynHpOBKH 060p0TOB1 TaK H He

o6XOaHMOA '*eCTKOCTH" pa60Tbl asHraTenHo 

C noMOIIlbro KnaaHmHoro nepeKnro~aren.s~ rr
1 
,rr

2 
H pene P 

2 
MO*HO noa

Knro~HTb perynSITOp 060pOTOB K aBHraTenro, OCyllleCTBBSIIDIIleMy BBOa-BbiBOa 

TOK8 B CJlC, HnH K aBHraTenro, OCyllleCTBnHIDIIleMy nn8BHYID paaaepTKY nonS! 

( R 2 ). 11aMeHeHHe HanpaaneHHSI apameHHH aaHrareneA ocymecranseTCSI pe

sepcHposaHHeM TOKa BKOpHoA o6MOTKH ( H t ; H ' ) • 

9 
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IV, PerynsiTop TOKa (01100) A. CTa6nnnaaTopbi aanpSI>KeHHSI 

nHTSHHSI ynpaBnSIIO!llHX CXeM 

CTa6HnH38TOp TOK8 nHTSeTCSI OT 3•~83HOA CeTH nepeMeHHOI'O TOK8 

50 ru, 220e, CnnoaoA Tpaac~opMaTop (pnc.4) MBPKH TC-1,5/0,5, BTOPH'IHbie 

o6MOTKH TpaHC~OpMaTopa nepeMOT8Hbi, 3 CHnbHOTO'IHbie 06MOTKH H8MOT8Hbl 
/4/ 

npoeoaoM , 5 MM C OTBoaoM OT cpeaaeA TO'IKH, 8 TSKOA CXeMe BeHTHnH 

B-50 pacnonaraiOTCSI ace aa oaaoM oxna>KaaiO!lleM 9Kpaae, 'ITO cymecTeeaao 

ynpomaeT cxeMy TennooTeoaa, C~noebie TpaaancTopbi (T 
1
-T 

13
) 0210A 

noa6npanncb no aaeHCHMOCTH V 
6 

= V 
6 

(I_.) H npH aeyx aaa'leHHSIX 
9 9 1 

TOKa KonneKTopa (/ _. ) : I_. = 2A H 1_. =BA. B Ka>KaoA na aeyx napTHA 
. 1 2 -

no 50 lllTYK TpaH3HCTOpOB yaaaanOCb OT6Hp8Tb no 13 Tp8H3HCTOpOB C 5% 

paa6pOCOM V 
69

, 3TOT paa6pOC napaMeTpOB KOMneHCHpOBSnCSI ao6aBO'IHbiMH 

conpoTHBneHHSIMH no 0,1 OM B 9MHTTepax TpaaancTopoe, Bee TpaH3HCTOpbi 

(pHC, 4) pacnonaranHCb Ha naTyHHOM 0;-o6pa3HOM 9Kp8He1 oxna>KaaeMOM 

BQaoA, Me>Kay 9Kp8HOM H Tp8H3HCTOp8MH npoKnaab!BanaCb CBHHUOB8SI ~Onbra, 

pe3KO yMeHblll8!0!ll8SI Tennoeoe COnpOTHBneHHe KOHT8KT8 Tp8H3HCTop-9Kp8H0 

no6aBO'IHbie conpOTHBneHHSI pacnonaranHCb BHyTpH 9Kp8H8 H8 MSCCHBHOM 

na;r;yaaoM cTep>KHe, npH>KaToM K cepeanae 9Kpaaa 'lepea cniOaSIHbie npoKnaaKH 

anSI 9neKTponaonSIUHH, Tenno,. BbiaenSieMoe 9THMH conpoTHBneHHSIMH, qacrn'l

ao OTaoannocb K TennooTeoaSI!lleMy 9Kpaay, BTopH'IHbie o6MOTKH I H II 

npeaHa3HS'IeHbl anSI nHTSHHSI CT86HnH38TOpOB HanpSI>KeHHSI ynpaBnSIIO!llHX CXeM 

H napaMeTpH'IeCKOI'O CT86HnH38TOpa onopHOI'O HanpSI>KeHHSI, 

CTa6nnnaaTOpbi aanpSI>KeHHSI ( pnc, 3) KOMneacaunoaaoro Tnna c aayx

KacKaJlHbiMH, aH~~peaunanbHbiMH YnT aa TpaaancTopax KT-315 H M0-25B, 

HanpSI>Ke.HHe nynbcaunA aa Bbixoae cTa6nnnaaTopoe"' 1,5 MB, TeMnepaTyp.HaSI 
-4o 

.HeTC86HnbHOCTb BbiXOJl.HOt'O .HanpSI>KeHHSI "' 10 C, EMKOCTH CJ H C
2 

ycTpa-

HSI!OT caMoaoa6y>Kae.Hne YnT cTa6nnnaaTopa, 
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Pu.c.". flpuHLiunuanbHaR CXelftl peegnRm_opa mOKa{Q-fOOJA 
~neKmpoAumu'lecKUe KOHdeHcamo/)bl C,-t; NJOO.OI( 12~; 

taH3UC!T10ptll T;-1is-fl210A., TiB-11fl256,H,-I(J(J_pA-D-100.JIA. 
uoilbl llt-117 mun 8-50. Hanptl~~reHUe Ha lblxotJe 
'blnPfiHumeneii npu xonocmoH pexuHe padiJmtJI 

mp_aHC~OJlHfl.mOila: 
I-)3§.;0:J8~;1D-t38; I.Y-f3"8,y.nbcu.pgHJUiee, 

Y, l!/, '(JI-6,58. 
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V, 3neKrporennoaag aawHra cra6HnHaaropa. 

TepMocrar 

Ha pHC, 6 npHaeneHa npHHUHnHanb!'!ag cxeMa aneKrporennoaoil: aawHThi 

rpaHaHcropoa cra6HnHaaropa. npH reMneparype rennooraongwe~o aKpaHa 

0 ~ 50 C (B CJiy'lae, aanpHMep, OTKniO'I9HHR BOUbi) npOHCXOUHT o6paTHbi'li: pa3-

6aJI8HC MOCT8 H3 repMOCOnpOTHBJI9HHR R 1 0 HM910W9I'O T9llJIOBOil: KOHTSKT 

c aKpaHoM 1 H conporHaneHHil: ( R2 R 3 R 4 ) • 3ror paa6anaHc 

ycHnHaaercR rpaH3HcropoM T 
1 

H THpHcrop BKJIIO'Iaer pene P 1, BhiKnio'la!Owee 

onopHoe aanpHMeHHe, 

CxeMa cpa6aThiBaer T8KM9 H npH noRBJI9HHH HanpRM9HHR Ha cnc. 

0,5 B, TaK KSK THpHCTOp llHT89TCR OT llOCTORHHOI'O H8llpRm9HHR0 TO noc

ne cpa6arhraaHHR pene P 
1 

Heo6xonHMa BHelllHRR ne6noKHpoaKa nnR noaropHo

ro aaona roKa a cnc, 'ITO Momer 6hiTb cnenaHo JIHillb nocne ycrpaHeHHg 

npH'IHH aaapHH, ConporHaneHHeM R 4 nerKo H3MeHHTb reMneparypy cpa6arhr

saHHR aroro ycrpoil:craa, 

Ha pHC, 5 H3o6paMeHa 'lacro npHM9HReMaR cxeMa rennoperynRropa 

repMocrara nenHrenR R 1, R2 , R 3 (pHc, 1) onopHoro aneMeHra, OTJIH'IBIOWAR-
/3/ . . 

CR OT JIHillb H9CYW9CTB9HHbiMH H3M9H9HHRMH 0 npHCllOC86JIHB810WHMH CXeMy 

K KOHKpeTHOMY CT86HJIH38TOpy, TSK H npHM9H9HH9M Tp8H3HCTOpa n702, HM9Jo-

W9I'O MeHblllHli roK I 4o , H, cnenoaarenbao, yMeHblllSIOWero MenneaHoe 

"nnasaHHe" reMneparyphi repMocrara. TeMnep!'J.Typa a repMocrare 39;!::.0,05°, 

VI· Peaym.rarbi H o6cyMneHHe 

Ha pHc, 7 H3o6paMeH rpa~HK Hecra6HJibHOCTH HanpHMeHHR Ha IllYHTe 

npH TOKe 80A, H3MepeHHbiil: npH60pOM 82-13 B T9'19HH9 "' 7,5 '18COB Henpe

pbiBHOil: pa6orhr, Ha'IHHSR c MOMeHra BKJIIO'I9HHR npH6opa, Hecra6HJibHOCTb 

roKa I'!. I I I H3Mepgnacb a HaH6onee rpynaoM pe>KHMe nnH cra6HnHaaropa, 

KOI'Ua BbiXOUHhie KJI9MMbl cra6HJIH38TOpa npocro 6hiJIH 38MKHYTbi M9UHOli 

nepervthi'IKOii P 5 MM, B ::~TOM cny'lae H3-3a orcyrcraHR 6onhlllOii ( ~ 2 I'H) 
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HHilYKTHBHOCTH L -CfiC TOJt1 ltpOMe DOCTOSIHHOA COCT8BnHIOmeA1 COA8p>K8n . 

ueKOTOpyiO HCK8>KeHsyiO nepeMeHByiO COCT8BnHIOIIlYIO, JtOTOp8SI B CYMMe C H8-

B01lK8MH 88 DpOBOA8X1 COellHHSIIOMHX wyHT H YOT t COCT8BnBn8 DpHM8pHO 

0,5 MB. Opa6op H3MepBn uecT86HJlbHOCTb AeAcTByiOmero 3H8'18HHB H8DpH>Ke

HHSI 88 myHTeo llo cneAyiOMHM DpH'IHH8M .ll8CT86HIJbHOCTb ll8DpB>K8HHB 88 

myHTe Mbl OTO>KAeCTBnBnH C TOKOM 'lepe3 myHTo 

1. ConpoTHaneuaeM wyHT8 cny>KHT 8blCOKOCT86HJlbHoe conpoTaeneuae 

H3 CT8HA8pTHOrO wyHT8 llJ8~20 0 1 8D8BHHoe DpHDoeM H8 OCH088 cepe6p8 0 

2. OpaMeHeH8 cnena8JlbH8B KOHCTPYKilHSI wyHT8 (pac. 9 ), 8 xoTopoM 

ABOftH8SI H30nBUHB 80A8-M8CnO ocna6nBnB 8031l8ACTBB8 BHeWHel TeMDep8TYPbl 

88 WYHTo 

8. Pe>KHM OXn8>KAeHHB my8T8 DOAA8plKBB8nCB DpHMep80 OAHHM H TeM 

>Ke B Te'leuse ecero apeMe8H H3MepeHHBo 

4. TeMnep8TYP8 wyHT8 ablwe KOMH8T80A . 38 C'll!T 8blAeneuaB H8 ueM 

MOMHOCTH"' 100 8T1 D09TOMY TaK>Ke 8nHBBR8 8HeW8eft (KOM88THOft )TeMnep8-

TYPbi) 8a conpoTa8neuae myuTa MeHbwe. 

0porpe8 TepMOCT8Ta AnHTCB 85 MHHYTo 3 a 9TO 8peMSI M8JtCHM8JlbH8SI 

-4 
HeCTa6anbHOCTb TOKa 7•10 H Dp8KTH'IeCJtH Cpaay nocne 8KniO'I8HHB HCTO'I-

HHKa MO>KHO H8'1HHaTb BBOA TOK8 8 COC. "BbiCOKO'II8CTOT8aB COCTaBnHIOmag" 

ABarpaMMbi (pRe. 7) - H880,IlltB ( = 2 MK8) aa AenHTene R l' R 2 • R 3 (pac. 1) 

OT BKniO'IeHHSI 8arpe8aTeng T8pMOCTaTa. 

Opa pat5oTe TepMOCT8T08 !10AOrpe8Horo Tana ua6niOAaeTCB MeAneauoe 

Dn8B8HHe TeMnep8TYpbi TepMOCT86HnH3HpyeMblX 06'&eKTOB1 ecnH nocneAHHI -

CaM HCTO'IHHK TeDn8o neftCT8HTenbH01 Tenno8oe paBHOB8CB8 B 9TOM cny11ae 

AOn>KHO HaCTYDaTb TOrAa1 KOrlla TeMDep8Typ8 ot5'&eKT8 88CKOJlbKO BblWe 

T8MDepaTypbi 8 TepMOCTaTe H HMeeTCB TennoOTil8'1a B T8pMOCTaT. llpH Ma

noA MOMHOCTH1 BblllenBeMOft 8 o6'&8KTe, 9TOT sclJclleKT AOn>KeH CK83bl88TbCSl 

KaK K8>Kymeecg "cnonaaHH8 TeMnepaTypbi" B TepMOCTaTe ( TO'IKe TepMOCTa6H-

, -6 -1 
naaapoaaHHB). Ha pac. 1 Taxoe•cnon38HHEf cocTaanBeT 7•10 '18C a 3H8-

15 
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0 
'H!TellbHO yMeHbwaeTC51 npH nOHH>KeHHH KOMHaTHOit TeMnepaTypbl JlO 20 C. 

HsMeHeHHeM KOHCTpyKUHH TepMOCTaTa HIIH npHMeHeHHeM aneMeHTOB fleiiTbe 

MO>KHO ycTpaHHTb 'cnonsaHKe' H nony~HTb HeCTa6HnbHOCTb TOKa ny~wee 
-6 

7•10 sa 8 ~acos aenpepbiBHoA pa6oTbi npa cTa6HnbHOM wyHTe. 8To 'cnon-

saaae" B JlaHHOft pa6oTe yMeHbWaiiOCb COSJlaHHeM MHKpOKIIHM.aTa B paftoHe 
0 . ' 

TepMOcTaTa npa TeMnepaType < 20 C nyTeM npaMeHeHHH Tennosoro aKpaaa, 

oxna>KJ:taeMoro BOJlOA. 8To'r aKpaH pacnonarancg Me>KJlY cxeMaMH pac. 1,2, 
. . . ~ -1 

3, a, 6 H pac. 4, 9, noaTOMY yKa3aHHa51 senH~HHa 7•10 'l.ac - sepXHHA 

npeJ:ten JliiH J:taaaoro cTa6anasal-opa, · ecna cxeMbi pac. 1, 2, S, 5, 6 Haxo

Jl51TC51 He npH KOMHaTHOft TeMnepaType, a B 61IOKe Ha TeniiOBOM 9KpaHe. 

YMeH:&Iiieaae cnonsaHHH TeMnepaTypbi nossonano BbiJleiiHTb TeMnep&TypHyiO 
• 0 

aecTa6an:&HOCTb TOKa sa c~~T YDT "' ( 1of2) MKBI C (eM. TaK>Ke rn. II ) • 

Ha JlHarpaMMe pHCo 7 npH H3MeHeHHH TeMnepaTypbl. B KOMHaTe OT 21 JlO 
0 

16,5 C TOK MOr HSMeH51TbC51 IIHWb Sa C'I~T YCHIIHTell51 nOCTOf!HHOr'O TOKao 

EcnH OTKIIIO'IHTb TepMOperynHTOp TepMOCTaTa! TO JlHarpaMMa. TOK81 HSMe-
0 

peHHag npH l:lSMeHeHHH TeMnepaTypb! B KOMHaTe · OT 23,3 JlO 20,7 C., npH-
' . -4 0 

BeJleHa Ha pac. B •. HecTa6an:&HOCT:& TOKa 10 I C H nonaoc'I'biO · onpeJlengnac:& 

HecTa6an:&HOCTbiO conpoTHBneHHA Jlenl:lTenH onopaoro aanpH>KeHHH, pacnono

>KeHHbiX B TepMocTaTe pac. 1. B TaKOM pe>KI:lMe npa,6op MO>KHo acnon:&so-.... 
BaTh KaK KOMnaKTHbiA HCTO~HHK BBOJla TOKa B CflC H. pa6oTaT:& C Cflfl. 

B saKIIIO'IeHI:le aBTOp 6naroJ:tapHT M.M. CeMeHosa, B.r~ rpe6eHHHKa sa 

noneSHbie o6cy>KJleHH51 l:l r.n • ./lopo!fleesa, A.K. ngnyHOBa H H.3. KpaXTHHOBa 
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