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I. B B e JJ. e 11 H e 

Ill 
B pa6oTe npoBeJJ.eaa aKcnepaueaTanbaan ouenKa BJIHRHHR napa~eTpoB OTJJ.&rrbHhlX 

qacTeA BMUJIHTYJJ.HO-BpeMel!HhlX npeo6pa30B8TeneA (ABIT) Ha OJJ.HY H3 HX OCHOBHhlX xapaxT&• 

pacTi:x ·- JJ.II~<jlepeanua~&ayro kenaaeliaocTbo HaJKe AenaeTcsi. nonMTxa Teope'l'aqecxu oueaaTb 

AH<jl<jlepea~uanbay~ nenuaeAaocTb ABIT, o6ycnoBneaayro nenalieAaocTbiO BOJibT-aunepaoA xa­

paKTepuc.THJtH Jl.HOABi H9JIHHOAHOCTblO eMltOCTeA 3BpRAHOro AHOAa H TOltOCTa6arrH3HpyiOm:ero 

Tp8K3HCTOp~ 1
1 

a· Tax:lKe.· aemtHellHOC,T&IO COnpoTH.BneHHA, WfliTHpyJOm;HX 38fiOMHB8IOIIXHft XOH.Qellca-

TOp. 

2. PacqeT norpewaocTeA ABIT 

ITorpewHOCTH aunnHTYJJ.Ho-BpeMeHHoro npeo6paaoBaTel:ui, BHOCHMhle aenuael!­

HOCTbiO ero .OTAerrbHhlX qacTeA, MoryT 6b!Tb np_eACTBBJIOHbl B BHAe MaTeMaTHqecKHX Bblpa­

lKOHHA HJIH ltpHBhlX An« AH<!J<jlepeanuanbHOl! HOJIHHOAHOCTH B <jJyHitUHH OT BXOAHoro HanpRlKe-

HHR: 

f (U BX ) • 

dU BbiX 

dU BX 

- cp~AHRR aenuqaaa 

-dU BbiX 

dU BX • aoo~ 

a aaJJ.asaoid. AHanaaoae U ax· 

06m:an norpewnocTb onpeAenReTcn cyuuoA OTJJ.enbHhiX norpewnocTeA: 

Ha puc. I npuaeAena 6noK-cxeua -ABIT. Cxeua cocTOHT ua aapRAHoro ycTpoAcTBa, 

BKJIIOqaJOm:ero ycunuTenb nanpRlKOHHR c oTpuuaTerrbHOA o6paTnoA cBR3biOl cTa6unuaaTopa 

TOKB pa3pl!Aa (CT) i ycTpoACTBa 1 Bbu:teJIRIOm:ero 'apeMOHHOl! BHTepaan JIHHeAnoro pa3pRJJ.a 
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KOHI19HC8TOp8 (<I>) 1 H pll/18 pa3BII3b1B8JOIIUIX Y3110B TRII8 SMBTT9pHb1X HnH lt8TOilBblX IIOBTOpB­

Tenell (3n), 

/2/ 
KaK 6blno noKa38RO KaHilH 1 nH¢MjlepeunHan&HaH uenueAuocT& ABIT, o6ycnoBneBB811 

uenHBeiiHOCT&JO IlpSIMOA B9TBB BOilbT-&MnepuoA XSp8KTepBCTBKB llBOil81 H8 CT811BB"38pBil8 

KOHI19HC8TOp8 paaua: 

1 
u • K e:zp ( BX ){ e ( I_ • it,. • X • 100 !l 

Eo :IP ) - 11 
·C·:E0 

( 1) £1 = 

rne U -8MIIIlBTYil8 BXOilHOro CBrRana; 
BX 

K - KOS<j>¢BIIJ19HT ycuneHBSI IIO H&npS1lK9HBJOj 

Eo = ¢T' P - 'IIOCTOIIHH8SI H81lpSIJK9HHII' llH0/18; ¢ T - TaMIIepaTYpHblA IIOT9HIIB81lj 

p - llOCTOIIHH811 (llllSI M81lblX TOKOB p8BH8SI 1 f 2); I CT - TOK qape3 llBOil B CT8TB-

qeCKBX ycnOBBHX; t a -llllBTellbHOCT& BXOilHOro HMnyn&ca; •C - 9MltOCTb 381lOMBH8JO-

mero KOH119HC8TOp8, 

Hcnonb3oaauue o6paTuoA CBRSB B sapHilHOM"ycTpollcTae Jt&K l'ibl yMeH&m8&T 'nocToRu­

HYJO uanpliJKeHBH' llB0/18 B K pas, ~ SKBuaaneuTuo ClKBTBJO BOil&T-aMnepuoll xapaJtTepuc­

THKB llBOil8 llO OCR H81lpS1lK9HHSI, 3TO IIOSB011SI9T 8H811HSBpOB8Tb C TOll lK8 norpemHOCT&JO 

HMnyn&Cbi c aMnnHTYilOi! B K pas MeR&me, qeM B ol'ibiqaoA cxeMe, T.e. norpemuocT&IO 

£I npaKTHqeCKH MOlKHO IlpeRefipeq&, 

BbipaJKeaHe ( 1) cnpaeennHBO nnH BMIIyn&cOB npHMoyron&aoll <jlopMbl; nna pean&RblX 

HMnyn&COB1 <jlopM8 KOTOpblX OTnHq&eTCSI OT IlpSIMOyron&ROll1 OWHfiKa £ I fiyneT H9Clt01l&KO 

fion&me IlpH T9X lK9 saaqeRHSIX U
8

X, 

B MOM9HT Cll81l8 BXOAHOro HMnyll&e8 (npu S8I1Hp8HHH nHH911Hb1X 'BopoT') npoHCXOAHT 

neneaue sapll/18 Ra S8IIOMHH8IOmeA 9MKOCTH B H911HH911Holl 9MKOCTB llB0/181 S8BBCHmell OT 
x/ 

H81lpSilK9HHSI 

nu.P.Pep9HllH81lbH8H H911HR9i!HOCTb B STOM cnyqae Ollpell911119TCSI Bb1p8lK9HB9M 

f2 • ~ [ u. + 2¢k • ;;__:f1 
C 2(0

0
+ </Jt) ¢._ +~ +U0 

u. + 2</Jt • V ¢t J~tOO!l( 2) 
2(U 0 + t/j.) </>t +U.+Uo 

x/ 
EMKOCT& cnnaeuoro nuona c pesKHM nepexonoM, CMemeuuoro B o6p8TROM uanpae-

neunn1 paeua: C 
11 

= c;o V- 440 . 
rne </>t +:U 11 

J:o 
ut 

11 

_eMKOCTb nnona npu aaqan&ROM cMemeaHu; 
KOHT8KTH8H p83HOCTb.IIOT9HUD8noB; 
H8IIpHlK9HH91 I1pDnOlK9HH09 K llROAy, 

4 

\ 
·I 

1-

I , 
\ 

I 
I• 
i 
' ., 
I 

-.::::.~.. 

rne U0 - ypoB9Hb H81lplllKBHHH1 COOTB9TCTBYIOmHl! 'n&eneCTany' 11HH9i!Hb1X BOpoT; U
0 

H8IIpS1lK9HH9 H8 9MKOCTH B MOM9HT OKOHqaHRII BXOilHOrO HMilyn&ca; U
0

- 3Haqeune U
0 1 

ycpenueuuoe no nonaoMy nuaaMuqecKoMy nuana3ouy, 

BKnan SToll coc~aenRIOmen B oomy10 nu<jl<jlepeH1!uan&HyiO uenuuefiuocT& cocTaenueT npn-

~~ -
finB3BT91lbHO -0:05% nnH llH0/18 C C

110 
= 10 n<jl, C • 1000 n<jl H UO = UO = 4 B (nnH 

U
0 

•O.;.Se), 

0CHOBHb1MB BCTOqHHKaMB llB.P.PepeH1!H8nbROll HB11HH9J!HOCTH pa3pHI18 KOHI19HC8TOp8 HBnu-

IOTCH: 

1. HenocTOHHC'TBO TOKa pa3pllll8 ·e nponecce nuuei!uoro pa3puna KOHilellcaTopa. 

2, HenuuellaaH eMKOCTb nuona1 a TSKJKe uenullefillaH eMKOCT& ToKocTa6unu3upyiOmero 

Tp8H3DCTOp81 KOTOpb1e B nponecce p83pHI18 OK83blB8IOTCSI BKniOq9HHbiMH napannen&HO 381lO­

MDH8IOmell 9MKOCTU, 

3, KoaeqaaH uenuuelluau ·npoeonnMOCT& nuona. 

4, ConpoTueneauH1 myaTupyiOmue KoRneucaTop, 

Pemau nu.P.Pepeunuan&uoe ypaeueuue pa3p1111a KoHileacaTopa oTuocuTen&uo RHTepaana 

pa3pHna T: - C ~ = I(UoO )+~+I (U ) c yqeToM conpoTuaneunfi1 myuTupyiOmux 
dt r<1aKB .:10 ° 

KOHilBHC8TOp1 B H81lOCTOSIHCTB8 TOK8 pa3p11/181 nocne npeofip830B8HBll nonyqDM ~ 

rne 

(I == 

I (U ) 
co 

u 
co 

R SKB 
I 

Rl 

Rm 

dT dT 

crtr; - ~ •. 100!( = 

err 
dUo 

u. -u. 

R
1
sKB• I(U

00
) -·U 0 

TOK CT8fiHilH38TOpa B CT8TBqBCKOM pe~Me; 

H&qan&ll09 H8IIplllK8HB8 H8 KOHilBHC8TOpe; 

R1 IIRm; 

• 100 !( 

auyTpeuuee llDHaMuqecKoe conpoTuaneuue cTa6unu3aTOpa ToKa; 

conpoTuaneuue , myuTupyiOmee xouneucaTop, 

(3) 

nn11 IlpoCTellmell CXBMbl CTafiDnRS8TOp8 TOK81 llpRB9119HIIOII H8 pUC, 2 1 llHH8MRqeCK8}1 

npoBOilDMOCT& p8BH8 

rne 

1 
R;-

dik 

dUK6 

It 

I __ 1_ 

s (fJ+ 1)~ 
~+~ 
d UK6 dU K6 

al
3 

+ ~o a :E~- E 1 - ~6 
R· a 

+ lkO' 

(4) 

nnH Tp8H3HCTopoB IT502B B pafioqeM llH81l830He uanpUlK9HHfi nepeoe cnaraeMoe ptlBHO 
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-8 
10 1/oM (npa I a 25 Mlta, fJ - 5, 

df3 
"'ii"ii'"i6 0,01), BKnan aTOporo cnaraeMo...; 

. -8 
ro COCTaanaeT a 10 1/oM, CnenoaaTenLao, ·ann JlaBHOII CX8Mbl aenH'!HHa Rt 50 MOM. 

IIoncTaannn a ypaaueuae ( 3) aenH'IHHbl . I( u co ) • 25 Mxa, 

u - 4a, nony'IHM t 
1
· • + 0,45% (nnn U • 0 .;. 8 a). c c . 

R1 • 50 MOM, . R lll • 100 MOM, 

Auanorn'IHO onpenenneTcs na¢¢epeHJJnanbsan senasellsocTb, cas3auuaa c mysTHPYIDlllHM 

neiiCTaHeM JlHOJla: 

U Uo 
exp <-r>- exp <--. ) 

· o E0 
(5) "(• = 100% • 

1._ + exp(-...!!....) -1 
1no Eo 

rne \to - o6paTBblll TOK JlHOJla; 

IP - ycpenseusan aenaqusa TOXa pa3pnna, asTerpanbHblll ~exT oT nei!CTaua KoTopo­

ro 3a apeMH pa3pHJl8 SKaHaaneBTOH CyMM8 TOKOa; 

CT + Im ( I cT- cpensee 3Ha'!eBBe Toxa cTa6ana3aTopa, 

3Ha'!enue Toxa 'lepe3 R m). 

I m - cpensee 

Asana3 abipalKOHHH (5) noxaablaaeT, 'ITO t 4 cym~cTaeBBo namb nna nepablx xasanoa 

(0,1 ;. 0,2%). 

na~~epeHnHanbBaH HenHsei!HOCT~ o6ycnOBn0HHaH OMII:OCTbiD.llHOJla, a Tali:JKO XonneKTOp­

nol! OMKOCTbiD TOII:OCTa6HnH3Hp~IDlll0rO TpaH3HCTOpa0 paaaa 

( -G 
S...([..;~ 
c "'"- +0:, 

..;--L)-100% 
¢"- +Uo 

(6) 

nna TBUH'IHbiX 3Ha'!8BHII: CO x 20 n~, C 1000 n~, ii • 4 a, ·c cpk • 0,35 a, 

+ 0 4 ' 
t .. -

0
•
2

% (nnn U • 0 + Sa). 
& • c 

CnenyeT 3aMeTHTb, 'ITO a ABII c ol5paTHoll caH3biD aeo6xonaMo Y'IHThiBaTb nenaaeii­

BOCTb CaMoro ycHnHTOnll £I , li:OTOpaH, K811. H3aeCTH00 CXnaJlbiaaeTC!l H3 nennHei!HOCTH 

KO~~HUHOHT8 ycaneHB!l TpaH3HCTOpa no TOXY B Henauei!HOCTH axoJlHOI! B ablXOJlHOII nenel!, B 
/3/ 

paooTe TIOKa38HO, 'ITO HenaseiiHOCTb aXOJlHOro H ablXOJlHOrO BMUOJlancoa MOlKeT ObiTb 

CJlenaHa aeCbM8 Manol! npB COOTaOTCTayiDlll8M abloope p0lKBM8 Tp8B3BCTOpa, COUpoTHaneBHH 

Harpy3KH B COOTHOlll8HBII MOlKllY BXOJlHbiM COnpoTBBnOBHOM YCHnBTOnH H BbiXOJlHbiM COnpoTBB­

neHBOM BCTO'IHHKa caruana. Henssei!Hble scxalKOHHH B cxeMe MoryT OblTb yCTpaHeHbl B on­

penenesuoM JlHH8MH'IOCKOM JlHana30HO aB8Jl8HBBM JlOUOnHBTBnbHblX HBnBHei!HOCTOII na BXOJlB 

B BblXOJl80 aTO JlOCTBr88TC!l TIOJl60poM BXOJlHOII B BbiXOllHOI! nenell H3 JlBOJlOa H ConpOTBane; T 

RBI!. naJKe npB paooTe B Cp8JlBOII '!aCTB xapaKTOpHCTBit Tp8B3BCTOpa KO~¢HnHOHT ycan8BH!l 

no TOII:y TpaB3HCTOpa ( {J ) CYlllBCTBOHHO 3aBHCHT OT ypoaBH KOnnOXTOpBOro Hanpl!lKOHHII H 

Toxa xonnEiKTopa. YMeBLmesaa sensaelluocTu,· caaaassoll c B3MeneuaeM fJ t MOJKHO 110-

OHTbC!l UOJl60poM Tp8H3BCTOpa C ManO MOHIIIDlllBMCH fJ , a TaXlK8 COOTBOTCTBYIDlllHM Bbl-

6opoM conpoTHBneBBn sarpya~~:s. Pac'!eT noxaablaaeT, 'ITO na¢¢epesqBanbBaa sensuellaocTb 

'}i, 
·~ .[ 
h r 
I 
I 

\ 
n 

t 

r 
r 

I 
r, 

t
1 

MOJKeT 6b1Tb caeneaa K aenB'IBHe, nps6nH3HTenbBO paauoll 0,1 7 0,2%. 

na¢¢epesnaanbHa!l uenssei!HOCTb ABII secxonhltO M8HS18TCSI npH H3MeHeHHH OKPYlKBID­

lllOII TeMnepaTypbl, IJoabllllBHHO TeMnepaTypbi nposanHOTCSI a yaenH'I8HHH o6paTHbiX TOKOa H 

6apb0pHbiX 8MKOCTel! JlHOJla H KOnneKTOpHOrO nepexoJla TpaH3HCTOpa, 'ITO npuaOJlHT K COOT-

aeTcTByiDmeMy yaenaqenHID t 2 , t a £4 H f G • 

B COOTaeTCTaUH c onoK-cxeMoit, npuaeneunol! Ha puc. 1, 6bm nocTpoeu aMnnHTYllHO­

apeMOHHOII neo6paaoaaTenb, Ilpa ero paapa6oTKe 6binH npuaHTbl cnenyiDmae Mepbl nnn yMenb­

mesan na¢¢epeanuanLsoll senusellsocTa: 

1. C nenbiD nOabllllOHUSI ab!XOJlHO~O ConpoTHaneHHSI HQnOnb30BBH8 6011ee CnOJKHall CXBMa 

CT86HnH3aTOp3 TOKa, 

2. B nenu o6paTHoll canaH npaMenen noaTopaTenb sa noneaoM TpauaucTope, HMeromul! 

aXOJlHOe COnpOTHBnBHHO OKOnO 100 MOM, 

3, IJpHM8HBH 38p!llK810lllHif JlHOJl C ManbiM o6paTHblM TOKOM H Manol! 8MKOCTblOo 

4. HenuuelluocTh ycunnTenn uanpHlKBHHH (YH) caeneua K MHHHMYMY nyTeM non6opa 

TpaH3HCTOpa C ManOH3M8HiliDlllHMCH {J • 

nna paapa6oTanuoll cxeMbl ABII ua pac. 3 npuaeneua Kpnaaa nnq·¢epeuunanLnol! ne­

nauelluocTa, nocTpoeuuan c y'leToM paccMoTpeHHbiX Bblllle ~aKTopoa. 
., 

3KCU8pHM8~T8n6Hall KpHBall1 CHSIT811 Jlnll aXOJlHOro YCTpofiCTBa 8MUnHTYJlHOro ananuaa-

TOpa Ha 4096 Kauanoa, B KOTOpOM npj!M8HBHa 3Ta CX8Ma, H306palKeHa Ha pUC, 4 • nn11 

CHIITUII KpHBOII ucnonhaoaancH renepaTop nuaellno MeHHIDmellcn aMnnuTyJlbi HMnynhcoa, 

co6cTaeauaa aenuuelluocTb xoToporo, npoaepeana11 aa npyrux npn6opax, ne npeBbllllaeT 

0,1 ;. 0,2%. 

3. 3 a K n 10 q e u u e 

Ilpoaeneaao~ TeopeTuqecKoe uccnenoaauue anHHHUII HeKOTOpbiX nau6onee aalKI!biX 

~aKTOpoa H8 JlH#epeHJJHanbiiYIO HenUHei!HOCTb aMnnHTYllHO-apeM8HHblX npeo6pa3oaaTenel! 

noaaonuno KOnH'I8CTa8HIIO OU8HHTb aKnall K8lKllOI! H3 COCTBBniiiDlllHX a o6my10 JlH¢?epeHUH­

anhHYID aennl!elii!OCTb ABII a npennpHHHTb KOHKpeTI!ble MBpbi nnn ee yMel!blllBHIIH. B paapa· 

6oTaHI!OM aMnniiTYlliiOM aHanaaaTOpe nu¢¢epeauuanbHaH uenuuei!uocTb 11e npeabilllaeT +1%. 
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