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B CHCTeMe ITHT8HHH OCHOBHOA 06MOTKH ny6HeHCKOro CHHXp0~830TpO

H8 c uenbJO rronaaneHHH rrynhcauHA B BbiiTpHMHTenbHOM pe;>KHMe rrpeo6paso

BaTeJtH B Heo6xonHMbiA MOMeHT BpeMeHH rrpenaapHTeJtbHO 38pH;>KeHH8H eM

KOCTb (BKJtJOqeaaaH rrocnenoaaTeJtbHO c nHonaMH) rronKJtJOqaeTcH c rroMombJO 

MomHhiX THpaTpoaoa rrapannenbHO o6MoTKe aneKTpoMaraHTa. YxasaaaaH 

eMKOCTb C HHayKTHBHOCTHMH 0 BKJtJOqeHHbiMH B o6a IT0Jt~C8 rrpeo6p830B8TeJtH
0 

o6pasyeT ~HJtbTp. 

llnH HCKJtJOqeHHH CBepXTOK8 0 KOTOpbiA MO;>KeT B03HHKHyTb 

H3-3a aecaoeapeMeaaoro saropaHHH THpaTpoHoB HJtH H3-3a ae-

COOTBeTCTBHH HaiTpH;>KeHHH H8 eMKOCTH H8ITpH;>KeHHIO H8 9JteKTpOM8rHHTe
0 

rrpenycMOTpeHa M8KCHM8JtbH8H HMITyJtbCH8H 38mHT8 0 BbiaaJOmaH HMITYJtbC H8 

rrepeaon rrpeo6pasoBaTenH B HHBepTopHbiA pe;>KHM. B aToM pe;>KHMe 

H3MeHHeTCH ITOJtHpHOCTb rrpeo6p830B8TeJtH 0 H YK838HHbie THp8TpOHbi racHyT, 

B aacToHmeA pa6oTe rrpHBOnHTCH oiTbiT paspa6oTKH cxeMbi MaKcHMaJtb

aoA HMITyJtbCHOA 3amHTbl C HCITOJtb30B8HHeM B KaqeCTBe naTqHK8 rrepaHqaoro 

ToKa Tpaac~opMaTopa rrocTOHHHoro ToKa H rrepeKnJOqaJOmero nHona B xa

qecTBe HcrronHHTeJtbHoro H H3MepHTenbaoro opraaa sawHT,bi, Ha pHc. 1 

H306pa;>KeH8 CXeMa 38WHTbi, flepBHqHbiA TOK H3MepHeTCH Tp8HC~OpM8TOpOM 

rrocToHHHoro ToKa TITT. Bo BTOpllqHyJO o6MoTKy BKJtJOqeaa rrepaHqaaH o6-
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PI!Co 1. CxeMa MBKCIIMBnhHOit TOKOBOll IIMIIYIIbCHOll 38!UI!Tblo TnT - Tpaac
!jlopMBTOp rrocTOSIHHoro TOKa H-505/5, K T= 1000/1 a; TP 1 - rrpoMelKy
ToqHbiit Tpttac!jlopMaTop c rre pMannoeBbiM cepneqHIIKOM 111-18, TOII!UI!Ha rra
KeTa - 30 MM, W 1 = 44. W 2 = 3000, TP2 - I!MrrynhCHbiit TpaHc!jlopMaTop 
III -22, TOII!UI!Ha rraKeTa - 30 MM, W 1 = 500, W 2 = 3000; R 1 = 20 KoM; 

R2= 100 KoM; R 3= 30oM; R 4= 100 KOM; c1 = 0,1 ILF ; ~ = 30 ILF; 
B - Ll226; Ll 1, Ll2 - Ll205; Ll3 - Ll227:>K ( 2H 102)1(); Ll4 - Ll226; Ll5 - Ll226; 
PP3 - PC4 521002, TOK cpa6aTbiBBHIISI - 25 rna • 
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MOTKa TpaHc!jlopMaTopa TP 
1
• BTopH'IHaH o6MOTKa TpaHc!jlopM 

noaxmo'leaa K conpoTHBneHlfiO R 1 , aanpH)!{eHHe c KOTOpor 

nonHHTenbaoe conpoTHBneHHe R 2 noaa eTCH a a BbmpHMHTen 

MHTenb 'lepe3 paaaenHTenbHb!fl: llHOll n} nHTaeT nocne.[{OBI 

COCTOHillYIO H3 nepeKniO'ISIO!llero llll0ll8 n 3, HMnynbCHOrO TpB 

TP 
2 

H aononHHTenbaoro conpoTHBneHHH R 3 • Ha aTy )!{e 

TSK)!{e HanpH)!{eHHe '19p93 paaaenHTenbHbii!: llHOll n 2 C npellBI 

PH)!{eHHOil: eMKOCTH c2. CxeMa Bb!llSeT HMnynbC 'lepea HMnyl 

fPOpMaTop TP 2 no llOCTH)!{9HHH aa nepeKniO'ISIO!lleM llHOlle na 

paBHoro aanpH)!{eHHIO nepexniO'IeHHH. nonHpHaosaaaoe pene F 

3HpyeT 0 npoXO)!{lleHHH HMnynbCa TOKSo nnH 381llHTbl llHOlla J 

llOK nocnellHHil: aarnyHTHpOBSH 9MKOCTbiO C t• nHOll n 4 HCKniC 

npH)!{eHHH Ha llHOlle n
3 

nocne npOX0)!{ll9HHH HMnynbca. nnH ( 

pa60TOCnoco6Ht;>CTH 381llHTb! He06XOllHMO 6btn0 Bb!6paTb llST'I 

TOKa H aneMeHTbi cxeMbi HMnynbcaoro pene. 

Bbt6op aaT'IHKa nepBH'IHoro ToKa 

I13MepsieMblll: TOK 100 .. 200 a B HOpManbHOM pe)!{HMe C 

noCTOHHHOil: COCTaBnHIO!llell: H HanO)!{eHHblX Ha aee TOKOB Bb!C 

B pa60'I9M TOKe BenH'IHH8 noCTOHHHOi!: COCT8BnHIO!llell: HeCKOJ 

llHT aMnnHTYllY nepeMeHHbiX cocTaBnHIOillHX. B aaaa'ly Bbi6HJ 

nepBH'IHOro ToKa BXOllHT H3MepeaHe aMnnHTYllbi nepexoaaoro 

B03HHKHOBeHHH asapHI!:Horo pe)!{HMa. Taxy10 aaaa'ly llOCTaTo~ 

11189T Tp8HC!j!OpM8TOp nOCTOHHHOI'O TOK8 npH ycnOBHH 1 'ITO B< 

aanpH)!{eHHe U . 
2 

HMeno 6b! T8KOe 3H8'19HH9 1 KOTOpOe Of 
sen 

6hl MHHHManbHOe 3H8'19HH9 Tpe6yeMOfl: KpaTHOCTH nepBH'IHOr 

B K8'19CTBe ll8T'IHK8 nepBH'IHOI'O TOK8 Bb!6paH Tpaac!jlo 

aoro ToKa H-505/5, 500 s. nepBH'IHaH o6MoTKa - nmaa, np< 

5 
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X8Ma MBKCIIMBnbHOil TOKOBOll l!MllynbCHoll 38l!ll!Tb!, TnT - TpBHC

liOCTOHHHOI'O TDKa 11-505/5, K T= 1000/1 a; TP 1 - rrpoMelKy

llHc<jJopMaTop c rrepMannoeBbiM cepae'!Hl!KDM 111-18, Tonml!Ha rra

MM, W 1 = 44. W 2 = 3000, TP2 - l!MrrynbcHbill TpaHc<jJopMaTop 

llll!Ha IIBKeTa - 30 MM 1 W l = 500, W 2 = 3000; R l = 20 KOMj 
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MOTKa TpaHc<flopMaTopa TP 1• BTopH'l:Ha.SI o6MoTxa TpaHc<flopMaTopa TP 
1 

noaxmo'l:eHa K conpoTHsneHHIO R 1 , Hanp.SI:H<eHHe c KoToporo qepea ao

nonHHTenbHoe conpoTHsnea:He R 2 noaaeTc.SI a: a Bbinp.S!MHTenb B. Bbmpg-

MHTenb 
'l:epea paaaenHTenbHbJ1l: llHOll .n 1 nHTaeT nocneaoBaTenbHYIO uenb, 

COCTO.SIII.lYIO Ha nepexniO'l:BIOII.tero llHoaa .n
3

, HMnynbcHoro TpaHc<flopMaTopa 

TP 2 H aononHHTenba:oro conpoTHBneHH.SI R 
8 

• Ha aTy :H<e uenb .floaaeTcg 

TBK:H<e a:anpsr:H<ea:He 'l:epea paaaenHTenbHbi1l: llHOll .n
2 

c rrpeaBapHTenbHo aa

PH:H<ea:Ho1l: eMKOCTH c2. CxeMa BblllBeT HMnynbc 'lepea HMnynbCHbi1l: Tpaa:c

'cl!opMaTop TP 2 no aocTH:H<ea:HH a:a rrepexniO'l:BIOII.teM llHoae .n
3 

Hanp.S!:H<ea:Hsr, 

pasa:oro a:anp.S!:H<eHHIO nepeKniO'IeHHH, ITon.S!pHaosaa:Hoe pene PP3 cHrHanH

aHpyeT 0 npOXO)KlleHHH HMIIynbCS TOKa • .Qng 38II.lHTbl llHOll8 .0
3 

OT HSBO

llOK IIOCnellHH1l: 38liiYHTHpOB8H eMKOCTbiO C 
1
, .0HOll .0

4 
HCKniO'l:SeT IIepea:a

np.S!:H<eHH.SI a:a llHOlle .n3 nocne rrpoxo:H<aeHH.SI HMrrynbca, .Qng o6ecrreqeHH.Si 

pa60TOCnOc06H«;>CTH 38II.lHTbl a:eo6XOllHMO 6bmO Bbi6paTb llBT'IHK IIepBH'IHOI"O 

TOKa H aneMeHTbi cxeMbi HMnynbcHoro pene, 

Bbt6op LIBT'IHKa nepBH'IHOI"O TOKa 

J1aMepsieMbi1l: TOK 100 of 200 a B HOpManbHOM pe:H<HMe COCTOHT H3 

noCTOHHH01l: COCTBBnHIOII.te1l: H Hano:H<eHHbiX HB a:ee TOKOB BbiCliiHX rapMQHHK, 

B pa6o'l:eM TOKe BenH'l:HHa IIOCTO.SIHH01l: COCTaBn.SIIOII.te1l: HeCKOnbKO npeBOCXO

llHT BMIInHTYllY IIepeMeHHbiX COCTaBn.SIIOII.lHX • B 38ll8'1y BbJ6HpaeMoro llBT'IHKa 

IIepBH'IHOI"O TOKa BXOllHT H3MepeHHe BMnnHTYllbl nepeXOllHOI"O TOKa B MOMeHT 

soaHHKHOBeHHH aaapH1l:a:oro pe:H<HMa, Taxy10 aaaaqy aocTaTo'l:a:o TO'IHO pe

rnaeT TpaHc<flopMaTop IIOCTOHHHOI"O TOKa IIpH ycnOBHH
1 

'ITO BCIIOMOI"8TenbHOe 

Hanpsr:H<eHHe U · 2 HMeno 6bt Taxoe aHa'l:eHHe, KoTopoe o6ecne'l:HBano 
acn 

1
11 

6bJ MHHHMSnbHOe 3Ha'l:eHHe Tpe6yeMo1l: KpaTHOCTH nepBH'IHOI"O TOKa 

B KaqecTae llBT'IHKa rrepBH'l:Horo TOKa Bhl6paH TpaHc<flopMaTop nocTO.SIH

Horo TOK8 11-505/5, 500 B, J1epBH'IH8.SI 06MOTKa - liiHHa
1 

1IpOXOll.SIII.l8.SI CKB03b 
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cepneqHHKH1 H30nHpOB8H8 reTHH8KCOBO~ Tpy6o~ H8 H8!IpR~eHHe 11 KB, BTo

pHqHaR o6MoTKa aKpaHHpoaaHa MeTannHqecKo~ ~onbro~. BcrroMoraTenbHoe 

ycTpoficTao, axonHmee a KoMrrneKT H-505/5, BYH-505, He Hcrronb3yeTcR, 

6e3 Hero K T = 1000/l a. BcrroMoraTenbHoe HarrpR~eHHe u acrr2 Bhi6pa-

HO paBHhiM 36 B, TipH 9TOM HaiipR~eHHH TOK x. X. paBeH 4ma BMeCTO 

15 ma !I pH 80 B1 K8K !IpenycMOTpeHO ITO II8C!IOpTy, 06MOTKH cep}leqHHKOB 

TpaHC~OpM8TOpa liOCTORHHoro TOKa AnR rrepeMenHOfi COCTBBnRrome~ rrepBMq

/2/ Horo TOK8 p830MKHyThi, H H8 HHX liORBnReTCR BhiCOKOe H8IIpR~eHHe 
1 

K8K 

!IpH HanHqHH 1 T8K H IIpH OTCyTCTBHH BCIIOMOraTenbHOrO H8IIpg~eHHR U 
2

• 
BCII 

HCIIbiT8HHR H-505 IIOK838nH, qTo IIpH BKnroqeHHH H OTKnroqeHHH rrepeMeHHOro 

TOKa AO 2 K8 aenHqHH8 M8KCHM8nbHOrO H8!IpR~eHHR Ha Ka~AOM H3 Cepneq-

HHKOB He rrpeBbiiii8eT KB. Ha ocuMnnorpaMMe pHc. 26 rrpencTaaneHa KpHaag 

aTopHqHoro ToKa. Ha pMc. 2a rrpencTaaneHa ~opMa HarrpR~eHHR Ha aneKTpo

MarHHTe c rroAaaneHMeM H 6e3 rronaaneHHR rrynbcauM~• TipH rrpoxo~neHHH ToKa 

qepe3 TTIT rrynbcauHH rronaaneHhi. AHanM3 ocuHnnorpaMM rroKa3hiBaeT, qTo 

TTIT nocTaToqHo ToqHo H3MepHeT aMrrnMTyny ToKa, a TaK~e Haqano H KoHeu 

rrpoxo~AeHHH ero qepe3 THpaTpOHhi, 

3neMeHThi cxeMbi HMrrynhcHoro pene. 

TipoMe~yToqHhifi TpaHcdJOpMaTop TP 
1 

MaTepHan cepneqHHKa - rrepMaimoll: - Bhi6paH nnR rronyqeHMR HaHMeHb

IIIero ToKa cpa6aThlBaHHH pene. 

B HMIIynhCHhiX pe~HMaX BTOpHqHaR 3DC rrepMannoeaoro TpaHC~OpMa-

TOpa 3aBHCHT OT CKOpOCTH HapaCTaHHH TOKa H rrpeniiieCTByromero COCTORHHR 

cepneqHHKa, ilnR HCKnroqeHHH BnHRHHR CKOpOCTH HapacTaHHR TOKa H COCTOR-

HHH cepneqHHKa Ha TOK Cpa6aTbiBaHHR pene BTOpHqHag 06MOTKa 3aiiiyHTH-

poaaHa corrpoTHBneHHeM R1 C uenbro orpaHHqeHHR TOKa, rrpoxonRmero 

qepe3 IIepeKnroqaro.mHfi AHOA B COCTOHHHH rrepeKnroqeHHR 1 Harrpg~eHHe Ha Bhi

!IpHMHTenhHhifi MocT rronaeTCH qepe3 corrpoTHaneHHe ·R2 • OpH ToKe cpa6a-

6 

_. 
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PHc. 2. OcurrnnorpaMMhi! a) HaiipH~eHMe Ha aneKTpoMarHHTe 
TOK 'TpaHC~OpMaTopa liOCTOHHHOro TOKa, Pa3BepTKa 5 MCeK = 
M aciiiTa6 ToKa 3 a = 1 neneHMe, 
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nHposana reTHHaKcosofi Tpy6ofi na narrpH~eHHe 11 KB. BTo

sKpaHHposana MeTannH'IeCKofi ~onbrofi. BcrroMoraTenbHOe 

LlHmee B KoMrrneKT H-505/5, BYH-505, He HcrronbayeTcH, 

= 1000/1 a. BcrroMoraTenbHoe Harrpg~eHHe u 
npH 3TOM HarrpH~eHHH TOK X. X. paBeH 4ma 

acrr2 Bbi6pa

BM.ecTo 

KaK rrpenycMOTpeHO ITO II8CIIOpTy. 06MOTKH cepne'IHHKOB 

IIOCTOHHHOrO TOKa L1nH rrepeMenHOfi COCTaBnHIDmefi rrepBH'I

/2/ 
MKHYTbl 0 H Ha HHX IIOHBnHeTCH BbiCOKOe HaiipH~eHHe 0 KaK 

K H IIpH OTCyTCTBHH BCIIOMoraTenbHOrO HallpH~eHHH U 
2

• 
BCII 

5 IIOK838nH, 'ITO IIpH BKniD'IeHHH H OTKniD'IeHHH rrepeMeHHOrO 

nH'IHH8 MaKCHMBnbHOrO HallpH~eHHH Ha K8~L10M H3 Cepneq

KB, Ha OCUHnnorpaMMe pHC, 26 rrpencTaBneHa KpHBaH 

• Ha pHc, 2a rrpeacTaanena ~opMa narrpH~eHHH Ha sneKTpo-

6e3 rroaasneHHH rrynbcauHfi• npH rrpoxo~neHHH ToKa 

C8UHH IIOL1aBneHb!, AHanH3 OCUHnnorpaMM IIOK83biBaeT
0 

'ITO 

TO'IHO H3MepHeT 8MIInHTYL1Y TOKa 0 a TaK~e Ha'lano H KOHeU 

qep€3 THpaTpOHb!, 

3neMeHThi cxeMbi HMrrynbcHoro pene. 

npoMe~yTO'IHblfi TpaHCdJOpMaTop TP 1 

epne'IHHKa - rrepMahnofi - Bhl6paH nnH rrony'leHHH HaHMeHb

TbiBaHHH pene, 

biX pe~MMax BTopH'IHaH 3nc rrepMannoeBoro TpaHc~opMa-

CKOpOCTH HapaCTaHHH TOKa H rrpearneCTByiDmero COCTOHHHH 

HCKniD'IeHHH BnHHHHH CKOpOCTH H8p8CT8HHH TOKa H COCTOH

Ha TOK Cpa6aTbiBaHHH pene BTOpH'IHaH 06MOTK8 3alliyHTH-

neHHeM R 1 C uenbiD orpaHH'IeHHH TOKa, rrpoxonHmero 

IDIT(Hfi LlHOLl B COCTOHHHH IIepeKniD'IeHHH 0 HallpH~eHHe Ha Bbi

OCT rronaeTcH qepe3 corrpoTHBneHHe ·R2 • OpH ToKe cpa6a-

6 
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PHc. 2, OcuHnnorpaMMbi: a) narrpH~eHHe Ha sneKTpoMarHHTe, 6) BTopH'IHhifi 
TOK "TpaHC~OpMaTopa IIOCTOHHHOro TOKa, Pa3BepTKa 5 MCeK = 10 neneHHfi, 
MacrnTa6 ToKa 3 a = 1 neneHHe. 
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Tb!B8HHSI M8KCHMyM Ha!Ipsr)l{eHHSI Ha BTOpH'l:HOtf 06MOTKe LlOCTHraeT BenH-

'l:HHbl H8!IpS!)I{eHHSI IIepeKnJO'l:eHHSI LlHOL{a. 

Harpyao'l:Hasr xapaKTepHCTHKa pacC'l:HTbiBaeTcsr TaKHM o6paaoM, 'l:T06bi 

LlO TOKa Cpa68Tb!B8HHSI TpaHc!flopMaTop He H8Cbllllancsr H IIpH TOKe 1,8 I op 

rrpOHCXOLlHnO H8ChimeHHe cepae'l:HHKa. 

flepeKn!O'l:BIOIIIHtt LIHQLI fl
3 

0CHOBHbiMH !IapaMeTp8MH JlHOLl8 SIBnSIJOTCSI: Ha!IpS!)I{eHHe rrepeKnJO'l:eHHSI 

/3/ U , TOK rrepeKnJO'l:eHHsr - I , ToK BhiKnJO'l:eHHsr I . B onu-
rrep. rrep. BhiK. 

ChiBaeMoM pene TOK qepea LlHOLl Ll
8 

- I 
8 

orrpeaensreTcsr cyMMott ToKoa: 

oT BTopH'l:Hott o6MOTKH rrpoMe)l{yTO'l:Horo TpaHc<f!opMaTopa TP 
1 

- I 
1 

, OT 

aapsr)l{eHHOtt BCIIOMoraTenbHOtt eMKOCTH c2 - I 2 , OT Ha!IpSI)I{eHHSI u 
acn1 

I 4 • L(nsr o6ecrre'l:eHHSI Halle )!{HOlt pa60Tbi LlHOL{a He06XOLlHMO C03Ll8Tb MHHHManb

Hbie IIOTepH B HeM B HCXOLlHOM COCTOSIHHH, B MDMeHT nepeKnJO'l:eHHSI H BO 

BKnJO'l:eHHOM COCTOSIHHH. 

ToK, !IpOXOLISimHtt 'l:epe3 LlHOLl B HCXOL{HOM COCTOSIHHH, paaeH TOKy yTe'l:

/4/ KH. BenH'l:HHa acrroMoraTenbHoro Hanpsr)l{eHHSI Bhi6HpaeTcsr TaKHM o6paaoM , 

'l:T06bi o6ecrre'l:HBanaCb YCTOlf'l:HBOCTb HCXOLlHOro CpCTOSIHHSI, 'ITO COOTBeTCTBy-

U nep · /5/ 
1 < ------·- • BenH'l:HHott acrroMoraTenbHoro Harrpsr)l{eHHsr BC!I - 2 

eT U 

onpeaensreTcsr TeMrrepaTypa rrepexoaoa. ToK BKnJO'l:eHHsr Mano aaaucuT oT 

TeMnepaTyphi. BnusrHHe Ha ToK cpa6aTbiBaHHsr prne aHyTpeHHero corrpoTua

neHHSI auoaa HcKnJO'l:eHo cneayJOmHM nyTeM. ConpoTHsneHHe ·Bhi6HpaeTcsr Ta

KHM o6paaoM, 'l:T06bi a Ha'l:ane nepeKnJO'Il:eHHsr BhmonHsrnocb ycnoaue 

R « R0 
I 3 BHyTp. 

flpH 9TOM ycnOBHH pa36poc B senH'l:HHe CO!IpOTHBneHHSI LlHOL{a He3H8'l:HTenbHO 

BnHSieT Ha TOK Cpa6aTbiB8HHSI, KOTOpbilt 6yaeT B OCHOBHOM onpeae-' 

nSITbCSI HB!IpSI)I{eHHeM rrepeKnJO'l:eHHSI LlHOL{a. 

8 

_. 

Bo apeMsr nepeKnJO'l:eHHsr H paapsraa acrroMoraTenbHott e 

anHsrHHe Ha pa6oTocnoco6HocTb auoaa Ll
8 

oKa3biB8JOT conpoT: 

H aenH'l:HHa aapSiaa eMKOCTH C 
2

• CorrpoTHBneHHe R 
8 

Bhi6Hpa' 

H3 ycnOBHSI nony'l:eHHSI LlOIIYCTHMbiX liOTepb B LlHOL{e BO BpeM~ 

floTepH B LlHOL{e .[(
3 

B HCXOLIHOM COCTOSIHHH 3H8'l:HTenbHO MeH 

B COCTOSIHHH rrepeKnJO'l:eHHSI H BO BKnJO'l:eHHOM COCTOSIHHH, !IO~ 

liOCne Cpa6aTbiB8HHSI aamHTbl IIepeB0/1HTCSI B HCXOLlHOe COCTOl 

BBOLlHTcsr TonbKO Ha apeMSI caoero aettcTsHsr. nocne rrpo6osr 

mero auoaa H paapsraa eMKOCTH TOK 'l:epea aero 6yaeT onpeo 

'l:HHBMH conpoTHBneHHtt R 2 H R4 • ConpoTusneaue R 
4 

Bbi6 

ycnoausr. 

Uacn1 
---< •I BbiKn --. 

R4 2 

I 
flpH aToM Koa~HuHeHT aoaapaTa k 

8 
== 

1 
~E onpeaensreTcsr c 

R 2 • BenH'l:HHa R 2 B Manolf CTeneHH anusre'T · Ha TOK cpa6aTbiB 

pbilf orrpeaensreTcSI Hanpsr)l{eHHeM rrepeKnJO'l:eHHsr auoaa. Harrpu~ 

LIB .[(227)1( H3MeHeHHe R 2 OT 15 KOM LlO 150 KOM B OIIHCbiBa 

H3MeHsreT TOK cpa6aTbiB8HHSI C 325 ma LlO 435 ma 
0 

T.e. B 1,~ 

nH'l:eHHeM R 2 TOK aoaapaTa yaenH'l:HaaeTcsr, T.K. LlHOLl aoaapa1 

6onbiiieM TOKe, 'l:eM cpa6aTbisaeT. 3Ha'l:HTenbHoe yaenu'l:eHue I 

Mo: Ha-aa TeMnepaTypHoro paa6poca B TOKe rrepeKnJO'l:eHHsr ac 

K83 B pa6oTe aamHTbi. L(onyCTHMOe MaKCHManbHOe 3Ha'l:eHHe 

Bbi6Hp8TbCSI B K8)1{L{OM KOHKpeTHOM cnyqae IIO peaynbT8T8M HC 

peaeneH0 0 'ITO kt8 H3MeHHeTCSI B 38BHCHMOCTH OT Hanpsr)l{eHJI 

(puc~ 3). B aaBHCHMOCTH OT yKaaaaaoro HanpH)I{eHHSI H3Measre 

TOK B03BpaTa, TOK Cpa6aTbiB8HHS! OCTaeTCSI IIOCTOSIHHbiM. 0TM 
/4/ 

Hble npOTHBOpe'l:aT pa6oTe , rae yTBep)I{L{8eTCSI
0 

'ITO Ha!IpSI)I{I 

onpeaensreTcsr 'l:yBCTBHTenbHOCTb pene. B orrHCbiBaeMott cxeMe 

.[(227)1(, 2H 102:>K nonyqeHo, '!To rrpH trarrpsr)l{eHHH u 1 < 2 BCII 
K eLIHHHUe. 
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aKCHMyM H8IIpS1)1{9HHSI Ha BTOplf'IHOll: OOMOTKe .QOCTHI"89T B9JJH

eHHSI rrepeKJJIO'I9HHSI .QHO.Qa, 

'IH8SI xapaKTeplfCTifK8 paCC'IHTb!B89TCSI T8KifM 00p830M, 'ITOOb! 

8Tb!B8HHSI TpaHc!jlopMaTop He H8Cb!III8JJCSI If IIplf TOKe l,S I op 

H8Cbi!II9Hif9 cep/l9'1HifK8, 

flepeKJJJO'IaJOmlfll: LIIfOLI A
3 

,JMH rrapaMeTpiiMif lllf01l8 SIBJJSIIOTCSI: H8IIpS1)1{9Hife rrepeKJJIO'I9HifSI 

/3/ 
rrepeKJJJO'I9HifSI - I , TOK BbiKJJJO'IeHifSI I . B orrlf-

rrep. BbiK. 

ne To& qepea LIIfOil As - I 8 orrpellenSieTCSI cyMMoll: TOKos: 

ooMOTKif rrpoMe)KyTO'!Horo TpaHc!jlopMaTopa TP 
1 

- I 
1 

, oT 

CIIOMOI"8T9JJbHOll: 9MKOCTif C
2 

- I , OT HaiipSI)K9HifSI U J 
2 · BCn 

ne'!eHifSI H8/l9)1{HOll: paOOTbl lllf01l8 H900XOillfMO C03L18Tb MlfHifM8JJb-

HeM B lfCXOilHOM COCTOSIHiflf, B MDM9HT rrepeKJJ10'19HifSI If BO 

OCTOSIHifH, 

XOllSI!IIIfll: qepe3 lllfOil B HCXOilHOM COCTOSIHiflf, paBeH TOKy yTe'l

/4/ 
BCIIOMOI"8T9JJbHOI"O HaiipS1)1{9HifSI Bb!OHpaeTCSI T8KifM Oopa30M , 

'llfB8JJ8Cb YCTOll:'llfBOCTb lfCXOilHOI"O CpCTOSIHifSI, 'ITO COOTB9TCTBy-

U rrep. /5/ 
------- , BeJJif'llfHOll: BCnOMOI"8T9JJbHOI"O HaiipS1)1{9HifSI 

2 
TeMnepaTypa nepexolloB, ToK BKJJJO'!eHifSI Mano aaBHCifT OT 

BJJHSIHife Ha TOK CpaoaThlB8HifSI pene BHyTpeHHero COII~OTHB

CKJJ10'19HO cnellyJOIIIIfM nyTeM. CorrpoTifBJJeHHe ·BbiolfpaeTcSI Ta-

'ITOObi B H8'18JJ9 rrepeKJJI0'119HifSI BblliOJJHSIJJOCb yCJJOBife 

R « R0 
I 

8 
BHyTp, 

OBHif paaopoc B B9JJif'llfH9 COIIpOTifBJJ9HifSI L11f01l8 H93H8'11fT9JJbHO 

CpaoaTbiB8HifSI' KOTOpbill: oyneT B OCHOBHOM onpe11e_. 

9HifeM rrepeKJJ10'19HHSI lllf0/18, 

8 

..... ~ 

'. I 'i i ,; 

,!,fi 
1 

".i 

f. 
l(' 

. 

: :-

1
!1; 

\: 

·{., 

"':~.' ., '~J':, 

~ 
.I'\ 
~~I 

~~:I ,1) I 
'i. 'l 
:i 
'I! 

Bo BpeMSI nepeKJJ10'19HifSI If paapSina BCIIOMOI"8T9JJbHOll: eMKOCTif c2 

BJJifSIHHe Ha pa6oTocnoco6HocTh LIHOila A 3 oKa3biBaJOT conpoTifBJJeHHe R 
3 

If BeJJif'llfHa aapSina eMKOCTif C 
2

• ConpoTifBJJ'eHife R 8 BbiolfpaeTcSI, lfCXOilSI 

113 YCJJOBifSI noJJy'I9HifSI llOnyCTHMbiX noTepb B lllfOLie BO BpeMSI pa3pSina C
2

• 

floTep11 B lllfone As B lfCXOilHOM cocToSIHHif aHa'IHTenhHo MeHbme, '!eM 

B COCTOSIHiflf IIepeKJJ10'19HifSI If BO BKJJ10'19HHOM COCTOSIHiflf, n09TOMY lllfOil 

nocne Cp808TbiB8HifSI 38!IIIfTbl nepeBOillfTCSI B HCXOilHOe COCTOSIHife, 3aiiiifT8 

BBOillfTCSI TOJJbKO Ha BpeMSI CB091"0 ll9ll:CTBifSI, flocne IIpOOOSI rrep9KJJIO'I810-

!II9I"O Lllf0L18 If pa3pSIIl8 9MKOCTif TOK 'lepea Hero OYil9T OIIpeneJJSITbCSI B9JJif-

'llfHaMif conpoTifBJJeHifll: R 2 11 R4 • CorrpoTifBJJeHife R 4 BbiolfpaeTCSI H3 

YCJJOBifSI. 

Uscnl •I BbiKJJ 
< -----. 

R 
4 

2 

I 
flp11 9TOM KOS!jl!jllfulfeHT B03BpaTa k B"' I ~E onpenenReTcSI conpoTHBJJ9HifeM 

R 2 • Benlf'llfHa R 2 B Manoll: CTeneHif BJJifSieT Ha TOK cpaoaTbiBaHifSJ, KOTo

pbiM onpe/lenSieTCSI HanpSI)I{9HifeM nepeKJJJO'IeHifSI lllfO/la. HanpHMep, nnH nHo-

11a A227)f( lf3MeHeHife ft 2 OT 15 KOM llO 150 KOM B OnlfCb!BaeMoH CXeMe 

lf3MeHSieT TOK cpa6aTbiB8HifSI c S25 ma no 435 ma , T,e, B 1,3 pa3a. C yse-

JJif'!eHifeM R 2 TOK B03BpaTa ysenlf'!lfBaeTcSI, T,K, lllfOLI B03BpamaeTcSI npH 

6onhmeM TOKe, 'I eM cpa6aTbiBaeT, 3Ha'!lfTenbHoe ysenlf'!eHife R 
2 

aenonycTif

Mo: lf3-3a TeMnepaTypHoro paa6poca B TOKe nepeKJJJO'!eHifSI B03MO)I{eH oT

Ka3 B pa6oTe 38liiHTbi, AonycTifMoe MaKCifMaJJhHoe 3Ha'I9Hife R 
2 

llOJJ)I{HO 

BbiOifpaTbCSI B K8)1{.QOM KOHKpeTHOM cnyqae no peayJJhTaTaM lfCnbiT8HHll:, On-

pelleneHo, 'ITO kt 
B lf3MeHSieTCSI B 38BifCifMOCTif OT HanpSI)I{eHifSI u 

sent 
(pile~ 3). B 38BifCifMOCTif OT yKa3aHHoro HarrpSI)I{eHifSI lf3MeHReTcSI TOJJhKO 

TOK B03BpaTa, TOK Cp808Tb!B8HifSI OCT89TCSI IIOCTOSIHHbiM, 0TM9'19HHbie llBH

/4/ 
Hb!e npOTifBOpe'!aT paooTe , 1"}:19 YTBep)I{.Q8eTCSI

0 
'ITO H8IIpS1)1{9HifeM U 

1 BCII 
onpenenReTCSI 'IYBCTBifTeJJbHocTb pene. B onlfCbiBaeMoll: cxeMe nnH lllfonos 

A227)f(, 2H 102)1( nony'leHo, 'ITO rrp11 trarrpSI)KeHiflf 
U 

1 
< 25 B kB 6JJif30K 

BCII -
K enlfHifue. 
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Pnc. 3. 3aBHCHMOCTb 

2 - R 2 = 15 KOM. 

_. 

~ Ubcn 1 t, 
20 40 60 80 

k B OT lkcrr1 anSI aByx 3Ha"'eHHli R 2 ,: 1- R 2 = 150 KDM 1 

10 ' 

Bbi6op rre peKJIJO"!aJOmero nnona 

.[lnSI o6eciTe"!eHHS! Ha.Qe)I(HOCTH pa60Tbl AHOAbl ITpOBepllJIHCb 

(pHC, 4a) ITpH H3MeHeHHH TeMrrepaTypbi OKpy)l(aJO.I!leli CpeAbl OT 

0 
+80 c. npH 8TOM H3MepSIJIHCb u I I .I TOK yTe"!KH ITJ 

rrep. rrep. 

= 70 B, Bbi6HpanHCb .llHO.Ilhi 1 ocTaJOmHeCSI pa6o-rc-crroco6HbiMH rrp1 

T,e, TaKHe 1 y KOTOpbiX HarrpH)I(eHHe ITepeKJIJO"!eHHSI H3MeHSIJ10Cb 

'!eM Ha 15% H B03HHKan 11pH 8TOM HaiTpS!)!(eHHH penei!n 

0T6paKOBbiBaJIHCb .llHO.Ilbi 1 KOTOpbie ITnaBHO H3MeHSIJIH CBOe C011p 

HJIH 11pH HCI1biTaHHH KOTOpbiX B03HHKaJI pe)I(HM aBTOKOJie6aHHli, 

H306pa)l(eHbi xapaKTepHCTHKH Tpex 11pHI'O.IlHbiX .llJISI OITHCbiBaeMoll 

.llHO.IlOB (.llHO.Ilbl 2,3,4) H He11pHI'O.IlHOT'O 1, 

HcTO"'HHK cMemeHHSI U 
1 BCIT 

BbmpS!MHTenb HC'fO"'HHKa cMemeHHSI 3aiTHTaH oT pa3.oenHTe 

~OpMaTopa C uenbJO HCKJIJO"!eHHil BJIHIIHHII ITOMeX, 

npH HCI10J1b30B8HHH B Ka"!eCTBe HCTO"'HHKa OITepaTHBHOT'O 

MYJISITOpHOli 6aTapeH, ITHTaJOI!leli pa3BeTBJieHHyJO CeTb orrepaTHBH 

3al!lHTa cpa6aTbiBaJia JIO)I(HO OT H8BO.IlOK, 

Ha pHc. 5 rrpe.ocTaBneaa ~opMa BbiXO.IlHoro HMrrynbca HMIT) 

Tpaac~opMaTopa TP 
2

, Harpy)l(eHHoro Ha corrpoTHBneHHe R = 4 

8TOM TOK cpa6aTbiBaHHSI pene paBeH 0,32 a, MOI!lHOCTb cpa6aTbl 

BaTT, MaKCHManbHaSI BbiXO.IlHaSI MOI!lHOCTb - 20 B8TT, 

OrrHChiBaeMaH cxeMa pa6oTaeT ycrrewno c aBrycTa 1969 r• 

MO)I(HO peKOMeH.IlOBaTb .llJIS! CXeM ITpOTHBOaBapHHHOli aBTOMaTHKH, 

11 
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llCHMOCTb 

= 15 KOM. 

- - Ubcnf t, 
2'0 40 so 80 

k B DT lkcrr 1 AJHI ABYX 3Ha'!eHnfi R 2.: 1- R 2= 150 KDM 1 
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.J··-

Bhi6op rrepeKnJO'!aJornero nnoga 

.UnSI o6ecrre'!eHHSI Ha.ne)I{HOCTH pa6oTbi LlliOLlhi rrpoaepsmMch no cxeMe 

(pnc. 4a) IIpM M3MeHeHHM TeMrrepaTypbi OKpy)l{aJO.IUefi cpeLlbl OT + 18° LlO 
0 

+80 C. Opn sToM H3MepSiliHCh U 1 I .1 TOK yTe'!KM rrpM U 
1
= 

nep. rrep. Ben 

= 70 B. Bbi6npanMch nnonhi, ocTaJOmMecg pa6oT::-cnoco6HbiMn rrpn +80°C, 

T.e. TaKMe, y KOTOpbiX HarrpSI)I{eHHe rrepeKli!O'IeHHS! H3MeHSiliOCb He 6onee, 

'!eM Ha 15% H B03HHKan IIpH STOM HarrpSi)!(eHHM penei!Hbifi scjlcjlexT. 

0T6paKOBbiBaliHCb LlHOLlbi 1 KOTOpb!e rrnaBHO H3MeHSiliH CBOe COIIpOTHBlleHHe 

HliH rrpH HCIIbiT8HHH KOTOpb!X B03HHKan pe)I{HM aBTOKOlle6aHHfi. Ha pnc. 46 

li306pa)l{eHbl XapaKTepHCTHKll Tpex IIpHrOLlHbiX LlliSI OIIMCbiBaeMofi CXeMbl 

LlHOLlOB ( LlHOLlbi 2,3 14) n nerrpnroanoro I. 

HcTO'IHMK cMemeHHSI U 
1 BCII 

Bb!IIpHMHTellb HCTO'IHHKa CMeiUeHHSI 3aiiHTaH OT pa3Llel!HTel!bHOrb TpaHC

cjlopMaTopa C Uellb!O HCKli!O'!eHHSI BliHSIHHSI IIDMeX. 

Opn HCIIOllh30BaHHH B Ka'!eCTBe HCTO'IHHKa OIIepaTHBHOro TOKa aKKy

MYliSITOpHofi 6aTapeH, IIHTa!Oillefi pa3BeTBl!eHHy!O CeTb orrepaTHBHOrO TOKa, 

3aillHTa cpa6aTbiBana liO)I{HO OT HaBOLlOK. 

Ha pnc. 5 npeacTaBneHa cjlopMa BhiXOLlHoro HMrrynhca HMrrynhcHoro 

TpanccjlopMaTopa TP 2, Harpy)l{eHHoro Ha corrpoTJIBnenne R = 4 KoM. Opn 

STOM TOK cpa6aTbiBaHHSI pene paBeH 0 132 a, MO!UHOCTb Cpa6aTbiBaHHH -

BaTT, MaKCHMallbHaH BbiXOLlHaH MOillHOCTh - 20 BaTT. 

OnnchiBaeMaH cxeMa pa6oTaeT ycnemno c aBrycTa 1969 roaa. Ee 

MO)I{HO peKoMeHLlOBaTh LlliH CXeM IIpOTHBOaBapHi!Hofi 8BTOMaTHKH. 
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PHc. 4, a) cxeMa rrpoBepKH rrepeKmo'laJOmero rmoaa, 6) saBHCHMOCTb HarrpH-

)KeHHH rre peKnJO'IeHHH ( U rrep 1 -+ U rrep4) H TOKOB yTe'IKH ( I T 1, -+I T4' ) 
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