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B C T y n 

TexHWHa nouiTHKa y 1 n o 6 y g o B H Ta e K c n u y a T a n i i eueKTpHnHHx M e p e m - n e 

cyKynHicTb niueft , c n o c o 6 i B g o c a r a e H H a MeTH i gift , aKi cnpj iMOBaro Ha oTpHMaHHa 

HOBHX TexHinHHx p imeHb , mo 3a6e3nenyK>Tb nigBHineHHa e eKTHBHOCTi, HagiftHocTi, 

TexHinHoro piBHa Ta 6e3neKH n p o n e c i B n e p e g a B a H H a eneKTpuHHoi eHepr i i , cTBopeHHa 

i B n p o B a g m e H H a 6 i n b m gocKoHain rx TexHouor i f t Ta TexHinHHx 3 a c o 6 i B . FOHOBHHMH 

cTpaTerinHHMH nijiaMH TexHinHoi nouiTHKH y p a g y Y K p a i H u e nigBHineHHa TexHinHoro 

piBHa e i e K T p u n H u x Mepem, HagiftHocTi Ta eKouor inHo i 6e3neKH o6'eKTiB 

e jeKTpoeHepreTHKH. 

y n p o n e c i BHKoHaHHa po6oTH H e o 6 x i g r o Bup imuTH HacTynHi 3aBgaHHa: 

- BH3HanuTH n m o M i n a p a M e T p u J I E n i KaTauomHi gaHi TpaHc opMaTopiB. 

BuKoHaTH p o 3 p a x y H o K napaMeTpiB cxeMH 3aMiineHHa m m i ft TpaHc opMaTopiB. 

Bu3HanHTH HaBegeHi g o CTOPOHH B H HaBaHTameHHa TpaHc opMaTopiB (3 

ypaxyBaHHaM BTpaT B o6MoTKax TpaHc opMaTop iB) ; 

- cKjiacTH p o 3 p a x y H K o B y c x e M y 3aMiineHHa Mepemi ft BH3HanuTH po3paxyHKoBi 

HaBaHTa^eHHa B y 3 i i B Mepemi (3 ypaxyBaHHaM BTpaT y Koiii HaMarHinyBaHHa 

TpaHc opMaTopiB i peaKTHBHoi n o T y m r o c r i , i no r e H e p y e T b c a unriaMH); 

- BHKoHaTH p o 3 p a x y H o K H o p M a i b H o r o pemHMy 3aMKHyToi Mepemi (Bci m m i 

BKuioneHi B p o 6 o T y ) . BH3HanHTH HanpyrH y By3i iax Mepemi , BTpaTH HanpyrH ft BTpaTH 

n o T y m i o c T i B Mepemi. BHKoHaTH a H a i i 3 oTpHMaHHx p e 3 y i b T a T i B 

- BH3HanHTH cyMapHy noTymHicTb cnomHBno i n igcTaHni i . B H 6 p a T H nHcuo ft 

n o T y m r i c T b CHUOBHX TpaHc opMaTopiB Ha n igcTaHni i i3 BKa3iBKoK> ixHix napaMeTpiB. 

- 3 a HoMiHajibHHMH napaMeTpaMH (3 ypaxyBaHHaM g i i cTpyMiB K 3 ) 3po6HTH BH6ip 

BHMHKaniB y p o 3 n o g i i b H H x n p H c T p o a x ( P n ) B c i x H a n p y r n igcTaHni i . ^ a r a KopoTKHft 

onHc o6paHHx BHMHKaniB; 

- BHKoHaTH p o 3 p a x y H o K eieKTpoMarHiTHHx n e p e x i g H H x n p o n e c i B Ta p e i e f t H o r o 

3axHcTy TpaHc opMaTopa . 

fucm 
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1 P 0 3 P A X Y H 0 K E J I E K T P H H H O I MEPE2KI 

3 r i g H o 3 3aBgaHHiiM g o KBa^ i iKa^iHHOl po6oTH Heo6xigHO npoBecTH po3paxyHOK 

eneKTpHHHOi M e p e ^ i . B incocTi BHxigHHx napaMeTpiB gjiii BHKomHHii p o 3 p a x y H K y 

3 a g a H o c x e M y eueKTpHHHoi M e p e ^ i i li cKj iagoBi ejieMeHTH ( p u c . 1.1) i3 3a3HaneHHaM 

g o B ^ H H H jiiHiii, n o T y m i o c T i Ta KaTerop i i HaBaHTa^eHb (Ta6j i . 

Ta6jiHi],ii 1.1 - B u x i g H gaHi eueKTpHHHoi M e p e ^ i 

^ o B ^ H H a B J I , KM n o T y ^ H o c T i HaBaHTa^eHHa, M B A 

J J - 1 J J - 2 J J - 3 J J - 4 S - l S - 2 S - 3 S - 4 

5 0 4 0 3 0 3 0 2 5 + i 1 0 1 5 + J 1 0 
I I 

2 0 + i 1 0 
I I 

1 0 + J 5 

I I I 

S4 

nc-3 

nc-i 

T 
SI 

P u c y H o K 1.1 - EneKTpuHHa c x e M a M e p e ^ i 

1.1 Bn6ip Hanpyr JiiHiii, Bii6ip Tuny npoBogiB noBnpHHHX jjiHiii 

3Haf igeMo nepeToKH n o T y m r o c T e i i B M e p e ^ i 6e3 y p a x y B a H H a BTpaT B j i H i a x 

Ta TpaHc o p M a T o p a x ( p u c . 1 . 2 ) . 

fucm 
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P u c y H o K 1.2 - C x e M a c n p o m e H o i 3aMKHeHoi M e p e K i 

Po3iMKHeMo 3aMKHeHy M e p e K y , HaBegeHy Ha pucyHKy 1.2, B Tonni KHBueHHii 

( pucyHoK 1.3) i no3HaHHMo n o T y K H o c T i Ha g i i a H K a x M e p e K i . 

P u c y H o K 1.3 - C x e M a po3iMKHeHoi M e p e K i 

Sp=S +S = 3 5 + j 2 0 M B A ; 

B u 3 H a n a e M o n o T y K H o c T i Ha g i i a H K a x po3iMKHeHoi M e p e K i . 

S12 
S,(/,,,) + Sp ( / 3 1 ) + S 4 ( / 4 V ) 
_ ^ ^ _ P v 3U = 40,35 + j i 9 6 5 M B A 

/ 
11 

=_ -Si = 1 5 , 3 5 + j 9 , 6 5 M B A ; 

4= Shs -Sp = - 1 9 , 6 5 - j 1 0 , 3 5 M B A ; 

S 4(/4l) + SP (/31) + S i(/ 2i) 
Si-'4 2 9 , 6 5 + j15,35MBA 

/ 
11 

C K i a g e M o piBHiiHHii GauaHcy n o T y K H o c T i 

S 1 + S p + S 4 = S12 + S r 4 

flucm 
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7 0 + j 3 5 = 7 0 + j 3 5 M B A . 

EajiaHC noTy>KHOCTi BnKOHyeTbCa. I I o T y m n C T b g inaHKn 3-4 BHfimna 

B ig ' eMHOK, TOMy TOHKa 3 e TOHKOK noTOKopo3gijry. 

Bn3HaHHMO H a n p y r n Ha g i n a H K a x M e p e ^ i ( p n c . 1.1) 3 a o p M y ^ o 

I i i a p i o H O B a Ta 3aHeceMo g o Ta6n . 1.2. 

1000 

5 0 0 2 5 0 0 

T a G m n i a 1.2 - H a n p y r n Ha g i n a H K a x M e p e ^ i 

H o M e p giiHHKH JI-1 J J - 2 J J -3 J J - 4 

^ O B ^ H H a gijIJIHKH, KM 5 0 4 0 3 0 3 0 

H a n p y r a g inaHKn, K B 7 8 9 0 6 9 , 7 7 0 

A H a n i 3 y ^ H H H a n p y r n ginaHOK 3aMKHeHOi M e p e ^ i , o6npaeMO 3a raubHy H a n p y r y , 

piBHOK 1 1 0 K B . 

^ n a B n 6 o p y n p o B o g i B n J J 3 a goBigHnKOM, Heo6xigHO 3 H a r a CTpyMn, aKi 

n p o x o g a T b gaHUMn jriHiaMn. BroHanaeMO CTpyMn n p o B o g i B 3 a opMy IOK>: 

I J J = S n I S U J J 

T a G m n i a 1 . 3 - CTpyMn Ha g i u a H K a x M e p e ^ i 

J J n r i a J J - 1 J J - 2 J J -3 J J - 4 

CTpyM, K A 0 , 0 3 3 0 , 3 6 7 0 , 2 0 7 0 , 2 9 5 

y BignoBigHOCTi 3 n y E , npnnMaeMO g n a n p o B o g n MapKn: 

J J - 1 A C - 1 8 5 I 2 9 ; 

J J - 2 A C - 1 8 5 / 2 9 ; 

J -3 A C - 1 5 0 I 2 4 ; 

J -4 A C - 1 5 0 I 2 4 . 

Po3paxyeMO n a p a M e T p n . 

n a p a M e T p n m m i ' J J - 1 ( A C - 1 8 5 / 2 9 ) 

fucm 

BP 6.141.798 
6 M3M. flucm N doKyM. flodnucb Mama 6 



IlHTOMi aKTHBHHH (RQ) Ta peaKTHBHHH ( X o ) OnOpH, a TaKOK eMHicHy 

npoBigHicTB jiiHii ( b 0 ) 3HaxOgHMO 3 a KaTajiOKHHM gaHHMH [ 2 ] : 

R o = 0 , 1 6 2 OM/KM, 

X o = 0 , 4 1 3 OM/KM, 

b o = 2 , 7 5 * 1 0 - 6 CM/KM. 

^ O B K H H a jiiHii l 1 = 5 0 KM, 

TOgi : 

AKTHBHHH Onip jiiHii 3HaxOguTbca nO (J)OpMyjii: 

R J I = R Q * 1 I = 0 , 1 6 2 * 5 0 = 8 , 1 OM. 

PeaKTHBHHH Onip jiiHii 3HaxOguTbca nO ( O p M y i i : 

X j i = X o * l i = 0 , 4 1 3 * 5 0 = 2 0 , 7 OM. 

3 a p a g H a nOTyKHicTB 3HaxOguTbca nO ((OpMyjii: 

Q m = U 2 * b o * l i / 2 = 1 1 0 2 * 2 , 7 5 * 1 0 - 6 * 5 0 / 2 = 0 , 8 M B A p . 

AHaiOr inHO npOBOguMO pO3paxyHOK aKTHBHOrO H peaKTHBHOrO OnOpiB, a TaKOK 

3apagHOi' nOTyKHOcTi gjiii iHmHx jiiHift. 

n a p a M e T p H jiiHii I J - 2 ( A C - 1 8 5 / 2 9 ) : 

R O = 0 , 1 6 2 OM/KM, X o = 0 , 4 1 3 OM/KM, b o = 2 , 7 5 * 1 0 - 6 CM/KM. 

R J I = R o * l 2 = 0 , 1 6 2 * 4 0 = 6 , 5 OM. 

X j j = X o * l 2 = 0 , 4 1 3 * 4 0 = 1 6 , 5 OM. 

Q i 2 = U 2 * b o * l 2 / 2 = 1 1 0 2 * 2 , 7 5 * 1 0 - 6 * 4 0 / 2 = 0 , 7 M B A p . 

n a p a M e T p H rami' I J - 3 ( A C - 1 5 0 / 2 4 ) : 

R O = 0 , 1 9 8 OM/KM, X o = 0 , 4 2 OM/KM, b o = 2 , 7 * 1 0 - 6 CM/KM. 

R J I = R Q * 1 3 = 0 , 1 9 8 * 3 0 = 5 , 9 OM. 

X j = X o * l 3 = 0 , 4 2 * 3 0 = 1 2 , 6 OM. 

Q i 3 = U 2 * b o * l 3 / 2 = 1 1 0 2 * 2 , 7 * 1 0 - 6 * 3 0 / 2 = 0 , 5 M B A p . 

n a p a M e T p H jiiHii I J - 4 ( A C - 1 5 0 / 2 4 ) : 

R O = 0 , 1 9 8 OM/KM, X o = 0 , 4 2 OM/KM, b o = 2 , 7 * 1 0 - 6 CM/KM. 

R I = R Q * 1 4 = 0 , 1 9 8 * 3 0 = 5 , 9 OM. 

X j j = X o * i 4 = 0 , 4 2 * 3 0 = 1 2 , 6 OM. 

fucm 
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Q f l 4 = U 2 * b o * l 4 / 2 = 1 1 0 2 * 2 , 7 * 1 0 - 6 * 3 0 / 2 = 0 , 5 M B A p . 

1.2 Bnfiip TpaHc opMaTopiB 

3 a H a n p y r o i o M e p e ^ i i HaBaHTa>KeHHaM o 6 u p a e M o TpaHc opMaTopH: 

A i i a n C - 1 : 

n o T y ^ H i c T b HaBaHTa>KeHHa - St = V 2 5 2 + 1 0 2 = 2 6 , 9 M B A , n p u u,boMy H a n p y r a 

BHCOKOI CTOPOHH CTaHoBHTb 1 1 0 K B , TO>K g i a n C - 1 o 6 n p a e M o ogHH TpaHc opMaTop 

T 1 : T u n - T f l H - 4 0 0 0 0 / 1 1 0 

SHOM=40 M B A . 

UHOM, n o o6MoTKax: 

B H - 1 2 1 K B , H H - 3 8 , 5 K B . 

U K = 1 0 , 5 % . 

A P K = 1 7 0 K B T = 0 , 1 7 M B T . 

A P X = 3 4 K B T = 0 , 0 3 4 M B T . 

I X = 0 , 5 5 % . 

P o 3 p a x o B y e M o n a p a M e T p u TpaHc o p M a T o p a T - 1 : 

AKTHBHHH o n i p o6yMoBjieHHH BTpaTaMH aKTHBHoi n o T y ^ H o c T i y B c i x o6MoTKax 

TpaHc o p M a T o p a ft 3 H a x o g u T b c a 3 g o c n i g y K . 3 . n o opMyni : 

, A P K •U2

HOM 1 7 0 1 1 0 2 • 103 _ 
R ' T 1 = — — = = 1 , 2 OM. 

SIOM 40000 2 

3 i 3HafigeHHx H a n p y r K . 3 . y K o m r i i i O6MOTLU Mo>KHa 3Hai r ra peaKTHBHHft o n i p 

TpaHc opMaTopa : 

UK • U2 10,5 • 110 2 • 103 

X ' T 1 = — h o m L = 3 2 OM. 

100 • Shom 100 • 40000 

P o 3 p a x o B y e M o TaKo>K B T p a r a peaKTHBHoi n o T y m i o c T i 3 g o c n i g y X . X . n o 

opMyni : 

A Q ' X T , = 1 X • S H O M 0 , 5 5 ' 4 0 0 0 0 = 0 , 2 2 M B A p . 

100 1 0 0 ' v 
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AHajioriHHO p c o p a x o B y e M O n a p a M e T p n i H m n x TpaHc opMaTopiB: 

A n a n C - 2 : 

O c K i i b K n cnoKcnBani S 2 Ta S 3 MaiOTb I I K a T e r o p i i o , TO Ha n C - 2 BcTaHoBjiioeMo 2 

TpaHc opMaTopn , n o T y ^ H i c T b incoro o 6 n p a e M o p o 3 g i i n B m n n o T y m r i c T b cnoKcnBaniB 

Ha 1,4. TaKnM HUHOM o 6 n p a e M o 2 TpaHc o p M a T o p n T A T H - 4 0 0 0 0 / 1 1 0 . 

SHOM=40 M B A . 

UHOM, n o o6MoTKax: 

B H - 1 1 5 K B , C H - 3 8 , 5 K B , H H - 1 1 K B . 

U K , n o o6MoTKax: 

B C - 1 0 , 5 % , B H - 1 7 , 5 % , C H - 6 , 5 % . 

A P K = 2 0 0 K B T = 0 , 2 M B T . 

A P X = 3 9 K B T = 0 , 0 3 9 M B T . 

I X = 0 , 6 % . 

R ' apk • u2

HOM 200• iio 2 -io3
 1 6 O 

R O6Ht2= = = 1 , 6 OM. 
^2 S L , 40000 2 , 

R ' T 2 B = R ' T 2 C = R ' T 2 H = 0 , 5 * R ' O 6 H 2 = 0 , 5 * 1 , 6 = 0 , 8 OM. 

A e R ' T B - aKTUBHnn o n i p O6MOTKU B n m o i H a n p y r n TpaHc o p M a T o p a , R ' T C - aKTnBHnn 

o n i p O6MOTKU cepegHboi ' H a n p y r n TpaHc o p M a T o p a , R ' T H - aKTnBHnn o n i p O6MOTKU 

HK>KHOI H a n p y r n TpaHc opMaTopa . 

U K B 2 = 0 , 5 ( U K B - C + U K B - H - U K C - H ) = 0 , 5 ( 1 0 , 5 + 1 7 , 5 - 6 , 5 ) = 2 1 , 5 % 

U K C 2 = 0 , 5 ( U K B - C - U K B - H + U K C - H ) = 0 

U K H 2 = 0 , 5 ( - U K B - C + U K B - H + U K C - H ) = 0 , 5 ( - 1 0 , 5 + 1 7 , 5 + 6 , 5 ) = 1 3 , 5 % 

n o Hanpy3i K . 3 . y K o K H i n O6MOTLU MoKKHa 3HanTn peaKTnBHnn o n i p y KoKarift 

O6MOTLU TpaHc opMaTopa : 

X ' T 2 y = U K B U H O M = 2 1 , 5 1 1 0 1 0 = 6 4 OM. 
1 0 0 • SHOM 1 0 0 • 4 0 0 0 0 

X ' T 2 C = 0 . 
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X = UKB • UHOM = 1 3 , 5 • H Q 2 - 1 0 3 

T 2 H 1 0 0 • S „ _ 1 0 0 • 4 0 0 0 0 

Po3paxoByeMO T a i o K BTpaTH peaKTHBHoi n o T y K H o c T i g o c j i i g y X . X . n o 

(J)opMyjii: 

A Q W I^HM 0 , 6 ^ 4 0 0 0 0 = o , 2 4 M B A p . 
V 1 0 0 1 0 0 p 

T a i aK B M e p e K y BKjiKHeHi g B a napaue j ibHo n p a n K K H H x o g r o r a n H H x 

T p a H c ( o p M a T o p n , TO g j i a cnpomeHHa p o 3 p a x y H K o B o i cxeMH MoKjiHBi cnpomeHHa: 

O n i p g B o x n a p a n e i b H o n p a n K K H H x T p a H c ( o p M a T o p i B : 

R T 2 B = R T 2 C = R T 2 H = 0 , 5 * R ' T B 2 = 0 , 5 * 0 , 8 = 0 , 4 OM. 

X T 2 B = 0 , 5 * X ' T B 2 = 0 , 5 * 6 4 = 3 2 OM. 

X T 2 C = 0 , 5 * X ' TC2=0 . 

X T 2 H = 0 , 5 * X ' T H 2 = 0 , 5 * 4 0 = 2 0 OM. 

BTpaTH n o T y K H o c T i X . X . T p a H c ( o p M a T o p a M o K H a 3anncaTH: 

A S X T 2 = 2 A P , X T 2 + J 2 A Q ' X T 2 = 0 , 0 8 + J 0 , 4 8 M B A . 

£ j i a n C - 3 : 

T u n : T ^ H - 4 0 0 0 0 / 1 1 0 

SHOM=40 M B A . 

U H O M , n o o6MoTKax: 

B H - 1 2 1 K B , H H - 3 8 , 5 K B . 

U K = 1 0 , 5 % . 

A P K = 1 7 0 K B T = 0 , 1 7 M B T . 

A P X = 3 4 K B T = 0 , 0 3 4 M B T . 

I X = 0 , 5 5 % . 

P o 3 p a x o B y e M o n a p a M e T p u T p a H c ( o p M a T o p a T - 3 : 

R - T 3 = ^ - U L . = 1 7 0 1 1 0 2 1 0 3 = 1 , 2 O M . 
S 4 0 0 0 0 2 

X ' T 3 = UK • WHOM = 1 0 , 5 1 1 0 2 1 = 3 2 OM. 

1 AA n 1 AA A r\r\r\r\ 1 0 0 • SHOM 1 0 0 • 4 0 0 0 0 
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A Q ' X T 3 = ** 0 , 5 5 • 4 0 0 0 0 = 0 , 2 2 M B A p . 

1 0 0 1 0 0 F 

I l apaMeTpH CXCMH 3aMimeHHii napaj ie j ibHo BKjiiKHeHHx TpaHC(J)opMaTopiB: 

R T 3 = 0 , 5 * R ' T 3 = 0 , 5 * 1 , 2 = 0 , 6 OM. 

X T 3 = 0 , 5 * X ' T 3 = 0 , 5 * 3 2 = 1 6 OM. 

A S X T 3 = 2 A P ' X T 3 + J 2 A Q ' X T 3 = 0 , 0 7 + J 0 , 4 4 M B A . 

1.3 Po3paxyHOK pe'/KiiiviiB po6oTH MepeiKi 

\ n o n e r m e H H a po3yMiHHa cxeMH 3aMimeHHii gon i j ibHo BBecTH iHgeKcani iK 

KOHTponbHHx By3niB i TOHOK Kojia. npHHMaeMo: T.1 - mHHa KCHBjieHHii M e p e K i , T .2 -

mHHa KCHBjieHHii T - 1 , T.3 - mHHa KCHBjieHHii T - 2 , T.4 - mHHa KCHBjieHHii T - 3 , T. 5 - mHHa 

KCHBjieHHii HaBaHTaKceHHa S 1 , T.6 - c e p e g H a T o n c a T - 2 , T. 7 - mHHa KCHBjieHHii 

HaBaHTaKceHHJi S 2 , T. 8 - mHHa KHBiieHHii HaBaHTaKceHHa S 3 , T.9 - mHHa KCHBjieHHii 

HaBaHTaKeHHa S 4 (pHC. 1.4). 

1.3.1 Po3paxyHOK HopMajibHoro peiKHMy po6oTH Mepe^i 

P o 3 p a x y H o K n p o B o g H T b c a 3 r igHo pHC 1.4. 

n p H p o 3 p a x y H K y noTyKCHocTeii igeMo 3 a HanpaMKoM B i g BigoMHx noTyKCHocTeii 

c n o K H B a n a g o myKaHoi ' n o T y m i o c T i Ha B x o g i M e p e K i , po3paxoBaHoi ' B i g n o B i g H o g o 

cxeMH 3aMimeHHii. 

P o 3 p a x o B y e M o noTyKHicTb Ha n o n a n c y gijiaHKH 2 - 5 : 

S 2 5 = S I + A S T I + A S X T 1 . 

= 0 , 0 4 + J 0 , 9 6 M B A . 
A S T I = Z T 1 1 7 ^ 1 = (0,6 +

 2 5 ^ 

S 2 5 = 2 5 + J 1 0 + 0 , 0 4 + J 0 , 9 6 + 0 , 0 8 + J 0 , 4 4 = 2 5 , 1 2 + J 1 1 , 4 M B A . 

P o 3 p a x o B y e M o noTyKHicTb Ha n o n a n c y gijiaHKH 4 - 9 : 

S 4 9 = S 4 + A S T 3 + A S X T 3 

fucm 
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A S i 3 = Z T 3 

S 

V ^HOM J 
=(0,6 + ^ I = 0 , 0 1 + j 0 , 1 7 M B A . 

S 4 9 = 1 0 + j 5 + 0 , 0 1 + j 0 , 1 7 + 0 , 0 8 + j 0 , 4 4 = 1 0 , 0 9 + j 5 , 6 1 M B A . 

Po3paxoeyeMO nomycucnicmb na nonamcy 6-7: 

7 = S 2 + A S T 2 H 

AST2H= ZT 

S 

V UHOM J 

= 0 , 0 1 + j 0 , 5 4 M B A . 

S 6 7 = 1 5 + j 1 0 + 0 , 0 1 + j 0 , 5 4 = 1 5 , 0 1 + j 1 0 , 5 4 M B A . 

Po3paxoeyeMo nomycucnicmb na nonamcy dimniai 6-8: 

S 6 8 = S 3 + A S T 2 C 

A S T 2 C = Z T 2C 

S 

V UHOM J 

+ i o 2 \ 
= 0 , 0 2 M B A . 

\ llO 2 J 

S 6 8 = 2 0 + J 1 0 + 0 , 0 2 = 2 0 , 0 2 + j 1 0 M B A . 

Po3paxoeyeMo nomycucnicmb nanpucinvi diimnitu 3-6: 

S ' 3 6 = S 6 7 + A S 6 8 = 1 5 , 0 1 + j 1 0 , 5 4 + 2 0 , 0 2 + j 1 0 = 3 5 , 0 3 + j 2 0 , 5 4 M B A . 

Po3paxoeyeMo nomycucnicmb na nonamcy diimnKU 3-6: 

S 3 6 = S ' 3 6 + A S T 2 Y + A S X T 2 

A S T 2 Y = Z T 2 B 

S 

V ^ HOM J 
=(0,4 + j3l{ 

3 5 , 0 3 2 + 2 0 , 5 4 2 

= 0 , 0 5 + j 4 , 3 6 M B A . 
V 1 1 0 2 J 

S 3 6 = 3 5 , 0 3 + j 2 0 , 5 4 + 0 , 0 5 + j 4 , 3 6 + 0 , 0 8 + j 0 , 4 8 = 3 5 , 1 6 + j 2 5 , 3 8 M B A . 

2 

2 

2 

1.3.2 Po3paxyHOK aeapiiiHoro peKHMy po6oTH MepeKi 

Po3rnaHeMO aBapiiiHHH peKHM, Konn J I - 1 BigicniOHeHa. Po3paxyHOK 

n p o B o g H T b c a 3rigHO p n c 1.5. 

iHgeKCH K i H - B i g n o B i g H o KiHerj,b i n o n a r o K ginaHKH M e p e K i . 

Po3paxoeyeMo nomycucnicmb S34 : 

S 3 4 = S49+ASj l4- jQj I4 

fucm 
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A S j i 4 = Z J4 
V UHOM ) 

= 0 , 0 6 + j 0 , 1 4 M B A . 

PHC 1.5 - C x e M a 3aMiineHHii Mepe>Ki B aBap i f t roMy pe>KHMi 

4 = 1 0 , 0 9 + j 5 , 6 1 + 0 , 0 6 + j 0 , 1 4 - j 0 , 5 = 1 0 , 1 5 + j 5 , 2 5 M B A . 

Po3paxoByeMO n o T y m r i c T b S 2 3

K : 

S 2 3 K = S 3 4 + S 3 6 = 1 0 , 1 5 + j 5 , 2 5 + 3 5 , 1 6 + j 2 5 , 3 8 = 4 5 , 3 1 + j 3 0 , 6 3 M B A . 

Po3paxoByeMO n o T y ^ H i c T b S 2 3

H : 

S 2 3 H = S 2 3 « ° + A S j 3 - j Q j 3 

A S j 3 = Z J 
S 

V UHOM ) 

= ( 5 , 9 + ,12,6f 4 5 3 ^ 
) 

= 1 , 4 6 + j 3 , 1 1 M B A . 
V 1 1 0 2 

S 2 3 H = 4 5 , 3 1 + j 3 0 , 6 3 + 1 , 4 6 + j 3 , 1 1 - j 0 , 5 = 4 6 , 7 7 + j 3 3 , 2 4 M B A . 

P o 3 p a x o B y e M o n o T y m r i c T b S 1 2

K : 

S 1 2 K = S 2 3 H + S 2 5 = 4 6 , 7 7 + j 3 3 , 2 4 + 2 5 , 1 2 + j 1 1 , 4 = 7 1 , 8 9 + j 4 4 , 6 4 M B A . 

P o 3 p a x o B y e M o n o T y m r i c T b S 1 2

H : 

S 1 2 H = S 1 2 K + A S j 2 - j Q j 2 

' S 2 

A S j 2 = Z JJ 2 
V UHOM ) 

= ( 6 , 5 + j16,5{ 7 1 , 8 9 + 4 4 , 6 4 

) V 1 1 0 2 

S 1 2 H = 7 1 , 8 9 + j 4 4 , 6 4 + 3 , 8 5 + j 9 , 7 6 - j 0 , 7 = 7 5 , 7 3 + j 5 3 , 7 M B A . 

P o 3 p a x o B y e M o n o T y m r i c T b S A : 

SA = S 1 2 H = 7 5 , 7 3 + j 5 3 , 7 M B A . 

= 3 , 8 5 + j 9 , 7 6 M B A . 

2 
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1.3.4 Po3paxyHOK Hanpyr y By3Jiax MepeKi 

3HaxogHMo H a n p y r y y By3 j i ax M e p e K i , BHKopHCTOByiOHH H a n p y r y Ha mHHax 

gKcepeua KCHBjieHHii H 3HaftgeHi Ha nonepegHBOMy eTani n o T y K H o c T i Ha n o n a r a y 

KOKCHOI ginaHKH M e p e K i JIK BHxigHi gaHi . 

Bu3HanacMO nanpyay U2: 

PH - R + QH - X PH - X — QH - R 

1 2 1 - 7 5 , 7 3 • 6 , 5 + 5 3 , 7 ^ — j 7 5 , 7 3 - 1 6 ' 5 — 5 3 , 7 • 6 , 5 — 1 0 9 , 6 1 - j 7 , 4 4 K B . 
1 2 1 1 2 1 

M o g y j i B H a n p y r u : 

| | = 1 0 9 , 8 6 K B . 

P o 3 p a x y H o K H a n p y r Ha i H m u x mHHax M e p e K i BHKoHyeTbca aHajioriHHo. 

Bu3HanacMO nanpyay munu 3: 

PH - R + QH - X PH - X — QH - R 

1 ™ or 4 6 , 7 7 • 5 ,9 + 3 3 , 2 4 • 1 2 , 6 . 4 6 , 7 7 • 1 2 , 6 — 3 3 , 2 4 • 5 ,9 
—109 ,86 j — 

1 0 9 , 8 6 1 0 9 , 8 6 

— 1 0 3 , 5 4 - j 3 , 5 8 K B . 

M o g y j i B HanpyrH: | U 3 | = 1 0 3 , 6 K B . 

BmnanaeMO nanpyay munu 4: 

— 1 0 3 6 1 0 , 1 5 5 ,9 + 5 , 2 5 4 2 , 6 — . 1 0 , 1 5 4 2 , 6 — 5 , 2 5 ^ 5 , 9 — 

, - 1 0 3 , 6 J 1 0 3 , 6 

— 1 0 2 , 3 8 - J 0 , 9 4 K B 

M o g y j B HanpyrH: 

| U 4 | = 1 0 2 , 4 K B . 

Bu3nanacMO nanpyay munu 5: 

P ^ R + Q • X P • X — Q • R 

U2 U2 
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_ I M O , 2 5 , 1 2 • 0 , 6 + 1 1 , 4 - 1 6 . 2 5 , 1 2 • 1 6 1 1 , 4 • 0 ,6 _ 
— 1 0 9 , 8 6 j — 

1 0 9 , 8 6 1 0 9 , 8 6 

— 1 0 8 , 0 6 - j 3 , 6 K B . 

M o g y j i b H a n p y r n : 

| 5 | = 1 0 8 , 1 2 K B . 

3HaxognMO Koe i^ieHT TpaHc opMani l , n e BigHonieHHa H a n p y r n Ha O6MOTLU 

c e p e g H b o i H a n p y r n g o H a n p y r n Ha O6MOTLU HK>KHOI H a n p y r n : 

UCH HOM 1 1 0 

n B H — U T ^ = 15 — 3 , 1 4 . 

HH HOM 

BnKopncTOByiOHn Koe i^ieHT TpaHc o p M a ^ i l , n p n B o g n M o oTpnMaHy H a n p y r y g o 

H a n p y r n Ha O6MOTLU HK>KHOI H a n p y r n : 

Us— U s ' / n B H = 1 0 8 , 1 2 / 3 , 1 4 = 3 4 , 4 3 K B . 

Bu3HanacMO nanpyay munu 7: 

7
 3 3 U3 U3 

— 1 0 3 6 3 5 , 1 6 • 0 ,8 + 2 5 , 7 8 • 5 2 . 3 5 , 1 3 • 5 2 2 5 , 7 8 • 0 ,8 — 

, - 1 0 3 , 6 3 1 0 3 , 6 

— 9 7 , 3 9 - j 1 7 , 4 5 K B . 

M o g y j i b H a n p y r n : 

| W | = 9 9 , 0 6 K B . 

3 H a x o g n M o Koe i^ieHT TpaHc o p M a ^ i l , n e BigHonieHHa H a n p y r n Ha o6MoTni 

c e p e g H b o i H a n p y r n g o H a n p y r n Ha O 6 M O W HK>KHOI H a n p y r n : 

UCH HOM 1 1 0 . . 

n B H = = ~ | 

U HH HOM 1 0 

BnKopncTOByiOHn Koe inieHT TpaHc opMani l n p n B o g n M o oTpnMaHy H a n p y r y g o 

H a n p y r n Ha O 6 M O W HK>KHOI H a n p y r n : 

U7— U 7 ' / n B H = 9 9 , 0 6 / 1 1 = 9 , 0 1 K B . 

BmnanaeMO nanpyay munu 8: 

fucm 
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8 3" u3

 J u3 

, n „ r 3 5 , 1 6 0,8 + 2 5 , 7 8 3 2 . 35 ,13 3 2 — 2 5 , 7 8 0,8 
= 1 0 3 , 6 j = 

1 0 3 , 6 1 0 3 , 6 

= 9 7 , 3 9 - j 1 0 , 6 6 K B . 

M o g y j i b H a n p y r n : 

| 8 | = 9 8 , 9 6 K B . 

3HaxogHMO Koe i^ieHT TpaHc o p M a ^ i i , u,e BigHomeHHii H a n p y r n Ha O6MOTLU 

cepegHboi ' H a n p y r n g o H a n p y r n Ha O6MOTLU HHKHO! H a n p y r n : 

n B H = = — = 3 , 1 4 . 

HH HOM 

B H K o p n c T o B y ^ H H Koe i^ieHT TpaHc o p M a ^ i i npHBogHMO OTpHMaHy H a n p y r y g o 

H a n p y r n Ha O6MOTLU HHKHOI H a n p y r n : 

U 8 = 8 / n B H = 9 8 , 9 6 / 3 , 1 4 = 3 1 , 6 K B . 

BmnanaeMO Hcmpyay munu 9: 

P R + Q X P X — Q R 
U ' = U P

 49
 1

 T3 + Q 4 9 X T 3 — j 1
 49

 X
 T3 Q 4 9

 1
 T3 = 

+ 5 ,61 16 1 0 , 0 9 16 — 5 ,61 0 ,6 1 0 , 0 9 0 ,6 + 5 ,61 16 __ . 1 0 , 0 9 16 
1 0 2 , 4 — j 101,46—-11,54 K B . 

1 0 2 , 4 1 0 2 , 4 

M o g y j i b H a n p y r n : 

| U s ' | = 1 0 1 , 5 KB. 

3HaxogHMo Koe i^ieHT TpaHc o p M a ^ i i , u,e BigHOineHHii H a n p y r n Ha O6MOTLU 

c e p e g H b o i H a n p y r n g o H a n p y r n Ha O6MOTLU HHKHOI H a n p y r n : 

n B H = = 3 5 - = 3 , 1 4 . 

HH HOM 

BaKopncTOByiOHH Koe i^ieHT TpaHc o p M a ^ i i npHBogHMO OTpHMaHy H a n p y r y g o 

H a n p y r n Ha O6MOTLU HHKHOI H a n p y r n : 

U s = U s ' / n B H = 1 0 1 , 5 / 3 , 1 4 = 3 2 , 3 2 K B . 
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1.3.4 Po3paxyHOK noTyjKHOCTeii HopMajibHoro peiKHMy 3aMKHyToi MepeiKi 

P o 3 p a x y H o K pemnMy 3aMKHyToi Mepemi B n K o H y e r b c a TaK c a M o , aK Mepemi i3 

gBocTopoHHiM mnBjieHHaM n p n o g H a K o B n x H a n p y r a x g m e p e j i mnBjieHHa. 

P o 3 p a x y H K o B a c x e M a Kij ibneBoi Mepemi , yMoBHo po3pi>KeTbca n o g m e p e j i a 

mnBjieHHa. 

P o 3 p a x o B y e M o n o T y m r o c T i Ha g i j i aHKax Mepemi i3 gBocTopoHHiM mnBjieHHaM, g j i a 

n b o r o Bn3HaHaeMo noTymHicTb Ha ro j ioBHnx gi j iaHKax: 

S12— 
S 2 5 ( Z J 3 + Z J 7 4 + Z J 7 1 ) + S 3 6 ( Z J 7 4 + Z JI1 ) + S 4 9 ( Z J 7 1 )

 : 

Z J 7 1 + Z J 7 2 + Z J 7 3 + Z J 7 4 

— (25,12 + jH,4)(19,9 3 45,9)+(10,09 + j5,61)(8,1 3 20,7)+(35,16 + 3 25,38)(14 333,3) 
26,4 362,4 

=40,61+j23,82 MBA. 

S 4 9 ( Z 3 + Z 4 + Z 2 ) + S 3 6 ( Z 2 + Z 3 ) + S 2 5 ( Z 2 ) _ 
S l 4 = -

Z 1 + Z 2 + Z 3 + Z 4 

: (10,09 + 35,61)(18,3 3 41,7)+ (35,16 + 325,38)(12,4 329,1)+ (25,12 + 311,4)(6,5 316,5) 
24,6 362,5 

= 2 9 , 7 6 + j 1 8 , 5 7 M B A . 

P n c 1.6 - C x e M a 3aMiineHHa 3aMKHyroi Mepemi 
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n e p e B i p K a : 

S l 2 + S i 4 = S 2 5 + S 3 6 + S 4 9 

4 0 , 6 1 + j 2 3 , 8 2 + 2 9 , 7 6 + j 1 8 , 5 7 = 2 5 , 1 2 + j 1 1 , 4 + 3 5 , 1 6 + j 2 5 , 3 8 + 1 0 , 0 9 + j 5 , 6 1 

7 0 , 3 7 + j 4 2 , 3 9 ? 7 0 , 3 7 + j 4 2 , 3 9 

n o r p i m H i c T b oGnHCJieHb CTaHOBHTb A P = 0 % , A Q = 0 , 0 % m o H a G a r a r o MeHme 

HeoGxigHOi TOHHOcri oGnHCJieHHii 2 % . 

S 2 3 = S 1 2 - S 2 5 = 4 0 , 6 1 + j 2 3 , 8 2 - 2 5 , 1 2 - j 1 1 , 4 = 1 5 4 9 + j 1 2 , 4 2 M B A . 

S 4 3 = S 1 4 - S 4 9 = 2 9 , 7 6 + j 1 8 , 5 7 - 1 0 , 0 9 - j 5 , 6 1 = 1 9 , 6 7 + j 1 2 , 9 6 M B A . 

BircopHCToByiOHH cxeMy, oTpHMaHi HHCeibHi 3HaneHH5I H HanpaMKH 

n o T y m r o c T e i i MOKHa 3Hai r ra TOHKy noTOKopo3nogi j iy . 

T o n K a noTOKopo3nog i j iy 3HaxogHTbca B T . 3 , PO6HMO po3MHKaHHii M e p e K i B LUH 

TOHLU H PO6HMO p o 3 p a x y H o K KOKHOI 3 po3iMKHyTHx M e p e K oKpeMo. 

3HaxogHMo n o T y m r i c T b HanpHKiHiu gijiiiHKH 1-2: 

S 1 2 K = S 1 2 H - A S ^ 2 + j Q ^ 2 

S }* U L . ,J40,612 + 2 3 , 8 2 2 ^ 
= ( 6 , 5 + 716,51 -A S j i 2 = Z, 

V U HOM J J 
= 1 , 1 9 + j 3 , 0 2 M B A . 

V 1 1 0 2 

S 1 2 K = 4 0 , 6 1 + j 2 3 , 8 2 - 1 , 1 9 - j 3 , 0 2 + j 0 , 7 = 3 9 , 4 2 + j 2 1 , 5 M B A . 

3HaxogHMO n o T y m r i c T b Ha n o n a r K y gijiiiHKH 2 - 3 : 

S 2 3 H = S 1 2 K - S 2 5 = 3 9 , 4 2 + j 2 1 , 5 - 2 5 , 1 2 - j 1 1 , 4 = 1 4 , 3 + j 1 0 , 1 M B A . 

3HaxogHMO n o T y m r i c T b HanpHKiHiu gijiiiHKii 2 - 3 : 

S 2 3 K = S 8 7 H - A S j B + j Q j B 

' S \ 2

 ( < Q . 1 4 , 3 2 + 1 0 , 1 2 

= ( 5 , 9 + 712,61 A S J B = Z, 
V U HOM J J V 1 1 0 

S 2 3 K = 1 4 , 3 + j 1 0 , 1 - 0 , 1 5 - j 0 , 3 2 + j 0 , 5 = 1 4 , 5 + j 1 0 , 2 8 M B A . 

3HaxogHMO n o T y m i i c T b HanpirciHHi gijiiiHKH 1-4: 

S 1 4 K = S 1 4 H - A S j n + j Q j n 

' S 2 

= 0 , 1 5 + j 0 , 3 2 M B A . 

A S J H = Z J 1 

V UHOM J 

= ( 8 , 1 + 7 20,7J 2 9 , 7 6 2 + 1 8 , 5 7 2 1 
J V 1 1 0 2 

S 1 4 K = 2 9 , 7 6 + j 1 8 , 5 7 - 0 , 8 2 - j 2 , 1 1 + j 0 , 8 = 2 8 , 9 4 + j 1 7 , 2 6 M B A . 

= 0 , 8 2 + j 2 , 1 1 M B A . 
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3 H a x o g n M o n o T y m m c T b Ha noHaTKy gi j iaHKn 4 - 3 : 

S 4 3 H = S i 4 K - S 4 9 — 2 8 , 9 4 + j 1 7 , 2 6 - 1 0 , 0 9 - j 5 , 6 1 = 1 8 , 8 5 + j 1 1 , 6 5 M B A . 

3 H a x o g n M o n o T y m m c T b HanpnKiHni gi j iaHKn 4 - 3 : 

S 4 3 K = S 4 3 H - A Sj i4+jQjJ4 

A S j i 4 - Z, 
S 

V UHOM J 

- ( 5 , 9 + 3 1 2 , 6 ) 
(18,85 2 +11,65 2 \ 

V 1 1 0 2 J 

S 4 3 K - 1 8 , 8 5 + j 1 1 , 6 5 - 0 , 2 4 - j 0 , 5 1 + j 0 , 5 = 1 8 , 6 1 + j 1 1 , 6 4 M B A . 

= 0 , 2 4 + j 0 , 5 1 M B A . 

2 

1.3.5 Bu3HaneHHH Hanpyr B KompojibHux TonKax Mepe^i: 

Bn3HaHaeMo H a n p y r y : 

PH - R + QH - X PH - X QH • R 
2 1 _ U 3 U1 

— 1 5 4 0 , 6 1 • 6 ,5 + 2 3 , 8 2 4 6 , 5 . 4 0 , 6 1 - 1 6 , 5 2 3 , 8 2 • 6 , 5 — 

- 1 2 1 3 1 2 1 

— 1 1 5 , 5 7 - j 4 , 2 6 K B . 

M o g y j i b H a n p y r n : 

| U 2 | = 1 1 5 , 6 5 K B . 

Bn3HaHaeMo H a n p y r y m n H n 3: 

PH - R + QH • X PH • X QH • R 
U — T T P 23 RJJ3 + Q 2 3 X J3 P 23 X J 3 Q 2 3 R . 

3 — U 2 — 3 U2 U2 

14 ,3 • 5 ,9 + 1 0 , 1 • 1 2 , 6 . 14 ,3 • 1 2 , 6 10,1 • 5 ,9 
—115 ,65 I — 

1 1 5 , 6 5 1 1 5 , 6 5 

— 1 1 3 , 8 2 - j 1 , 0 4 K B . 

M o g y j b H a n p y r n : 

| U 3 | = 1 1 3 , 8 K B . 

Bn3HaHaeMo H a n p y r y m n H n 4: 

PH • R + QH • X PH • X QH • R 
4 1 _ U 3 U1 

— 1 2 5 2 9 , 7 6 • 8,1 + 1 8 , 5 7 ^ 2 0 , 7 . 2 9 , 7 6 ^ 2 0 , 7 1 8 , 5 7 • 8,1 
- 1 2 1 3 1 2 1 
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= 1 1 5 , 8 3 - j 3 , 9 4 K B 

M o g y j i b H a n p y r n : 

| U 4 | = 1 1 5 , 8 9 K B . 

B r o m n a e M o H a n p y r y mnHH 3': 

PH • R + " • X PH • X — " • R 
U ' — T T 1 43 RJJ4 + Q 4 3 X J4 1 43 X J4 Q 4 3 R . 

3 = U 4 — J 

U4 U 

= 1 1 5 8 9 - 1 8 , 8 5 • 5,9 + 1 1 , 6 5 4 2 , 6 
j 

18 ,85 -12 ,6 —11,65 • 5,9 

1 1 5 , 8 9 1 1 5 , 8 9 

= 1 1 3 , 6 6 - j 1 , 4 6 K B . 

M o g y j i b H a n p y r n : 

| U 3 | = 1 1 3 , 6 7 K B . 

H a n p y r n B TOHLU noTOKopo3nog iny , 3HaiigeHi y pe3yj ibTar i p o 3 p a x y H K y o 6 o x 

po3iMKHyTux cxeM npaKTUHHo ogHaKoBi : n o r p i m H i c T b : ( | U 3 ' | - | U 3 | ) * 1 0 0 / | U 3 | = 0 , 0 9 % 

I I ] o g o T p n M y e T b c a Heo6xigHoi ' ToHHocri p o 3 p a x y H K y 0 , 0 9 < < 1 0 

n p n n M a e M o | U 3 | = 1 1 3 , 7 K B . 

B r o m n a e M o H a n p y r y m n H n 5: 

P ^ R + ^ X P ^ X — ^ R 
U 5 5 ' = -

 1 25 RT1 + 25 XT1 — j 1 25 X T1 25 1 T 
U2 

2 5 , 1 2 ^ 0 , 6 + 1 1 , 4 4 6 . 2 5 , 1 2 4 6 —11,4• 0 ,6 
= 1 1 5 , 6 5 J = 

1 1 5 , 6 5 1 1 5 , 6 5 

= 1 1 3 , 9 4 - j 3 , 4 2 K B . 

M o g y j i b H a n p y r n : 

| U 5 ' | = 1 1 4 K B . 

3 H a x o g n M o Koe i^ieHT TpaHc o p M a ^ n , n,e BigHomeHHii H a n p y r n Ha O6MOTLU 

cepegHboi ' H a n p y r n g o H a n p y r n Ha O6MOTLU HUKHO! H a n p y r n : 

„ — UCH HOM _ 1 1 0 _ I A 

n B H = if— ^ 5 = 3 , 1 4 . 

HH HOM 

BnKopncTOByiOHn Koe i^ieHT TpaHc o p M a ^ i i , n p n B o g n M o oTpnMaHy H a n p y r y g o 

H a n p y r n Ha O6MOTLU HUKHOI H a n p y r n : 
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U s = U s ' / n B H = 1 1 4 / 3 , 1 4 = 3 6 , 3 K B . 

BroHanaeMO H a n p y r y mHHH 7: 

UJ'= TJ3 ' 2 B + 2 H ) + Q 3 6 ' 2B + X T 2 H ) _ j P 3 6 ' ( X T 2B + X T 2 H ) Q 3 6 ' ( R T 2 B + R T 2 H ) 

U3 U3 

_ 1 1 3 5 , 1 6 0 ,8 + 2 5 , 7 8 5 2 . 3 5 , 1 3 5 2 _ 2 5 , 7 8 0 ,8 _ 
— 1 1 3 , 8 j 

1 1 3 , 8 1 1 3 , 8 

— 1 0 1 , 7 7 - j 1 5 , 4 5 K B . 

M o g y j i b H a n p y r u : 

| U 7 ' | = 1 0 3 K B . 

3HaxogHMO KoecJrinieHT TpaHc o p M a ^ i i , n e B ig romeHHi i H a n p y r u Ha O6MOTLU 

cepegHboi ' H a n p y r u g o H a n p y r u Ha O6MOTLU HHKHO! H a n p y r u : 

„ UCH HOM 1 1 0 .... 

U HH HOM 1 0 

BuKopucTOByiOHH ^ ^ ^ TpaHc o p M a ^ i i npHBogHMo oTpHMaHa H a n p y r a g o 

H a n p y r u Ha O6MOTLU HHKHOI H a n p y r u : 

U7— U 7 ' / n B H = 1 0 3 / 1 1 = 9 , 6 6 K B . 

B r o m n a e M o H a n p y r y mHHH 8: 

8 = U3 j — 

U3 U3 

, 3 5 , 1 6 ' 0 ,8 + 2 5 , 7 8 ' 3 2 3 5 , 1 3 ' 3 2 _ 2 5 , 7 8 ' 0 ,8 _ 
—113,8 j — 

1 1 3 , 8 1 1 3 , 8 

— 1 0 6 , 3 - j 9 , 6 6 K B . 

M o g y j b HanpyrH: 

| W | = 1 0 6 , 7 5 K B . 

3HaxogHMo Koe i^ieHT TpaHc o p M a ^ i i , n e BigHomeHHii H a n p y r u Ha O6MOTLU 

c e p e g H b o i H a n p y r u g o H a n p y r u Ha O6MOTLU HHKHOI H a n p y r u : 

UCH HOM CH HOM
 1 1 0 A 

n B H — U J — = ^ = 3 ' 1 4 . 

HH HOM 
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BHKopHCTOByiOHH KoecjrinieHT TpaHc o p M a ^ i l , npHBogHMO OTpHMaHy H a n p y r y g o 

H a n p y r n Ha O6MOTLU HH>KHOI H a n p y r n : 

U s = U s ' / n B H = 1 0 6 , 7 5 / 3 , 1 4 = 3 4 KB. 

BH3HanaeMo H a n p y r y OHHH 9: 

P . R + Q • X P • X — Q • R 
U 5_TT 1

 49 R T 3 Q 4 9 X T 3 49 X T 3 Q 4 9 R T 
9 - U 4 J-U U4 

! , « on 1 0 > ° 9 • 0,6 + 5,61 • 16 .10,09• 16 — 5,61 • 0,6 
—115,89 j 

115,89 115,89 

— 1 1 5 , 4 6 - j 1 , 3 4 K B . 

M o g y j i b H a n p y r n : 

| U 9 ' | - 1 1 5 K B . 

3 H a x o g n M o Koe i^ieHT TpaHc o p M a ^ i l , n e BigHomeHHii H a n p y r n Ha O6MOTLU 

c e p e g H b o i H a n p y r n g o H a n p y r n Ha O6MOTLU HH>KHOI H a n p y r n : 

UCH HOM ~ CH HOM
 1 1 0 A 

n B H — I t —
 =^ =3'14. 

HH HOM 

B u K o p n c T o B y ^ H H Koe i^ieHT TpaHc o p M a ^ i l , n p n B o g n M o oTpnMaHy H a n p y r y g o 

H a n p y r n Ha O6MOTLU HH>KHOI H a n p y r n : 

U9— U 9 ' / n B H - 1 1 5 / 3 , 1 4 - 3 6 , 4 K B . 
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2 P 0 3 P A X Y H 0 K E J I E K T P H H H O I H A C T H H H n m C T A H I H I 

BuxidnuMU danuMU e: 

1) H a n p y r a cncTeM - UBH y K B , m o B i g n o B i g a e CTopoHi BHCOKOI H a n p y r n ( B H ) 

nigcTaHiui . 

2 ) n o T y ^ H i c T b cncTeMn S H O M y M B A . 

3 ) PeaKTnBHnn o n i p cncTeMn Xc. 

4 ) ^ n c u o 3B'a3Ky i3 cncTeMoio , ixHa g o B K m m LW y KM i ixHi n a p a M e T p n XW 

B OM. 

5 ) n o T y m n c T b HaBaHTaKeHHa, M B A 

2.1 Bn6ip noTy^HOCTi CHJIOBHX TpaHc opMaTopiB 

T n n TpaHc o p M a T o p a T M H 2 5 0 0 / 1 1 0 

n o T y ^ H i c T b TpaHc o p M a T o p a S = 2 , 5 M B A 

H a n p y r a U = 1 1 0 K B 

O n i p X = 5 2 0 O M 

L w i = 2 2 KM 

L W 2 = 2 2 KM 

X w i = 4 , 6 2 O M 

X W 2 = 4 , 6 2 O M 

S C = 2 5 0 0 K B A 

X C = 4 . 8 4 O M 

Ta6jiui\H 2.1- HaeaumacHceHHH cnocncueanie npommoM do6u 
rognHn 0 2 4 6 8 10 12 14 16 18 2 0 2 2 

% 50 4 0 55 85 95 95 80 95 95 120 150 105 
S ( M B A ) 1,2 1,0 1,3 2,1 2,3 2,3 2 ,0 2,3 2,3 3,0 3,7 2 ,6 

,H,jia nigcTaHLuii 6y j in o 6 p aH i TpaHc o p M a T o p n n o T y K H o c T i S ( M B A ) T n n y T M H . 

Ei j ib in TOHHO o 6 p a m TpaHc opMaTopn , 3 o r j i a g y Ha r p a iK HaBaHTaKeHHa. 
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< 

CO 

10 12 14 16 

T,ROFL 

18 20 22 0 2 4 6 8 

PHC.2 .1 - ,H,O6OBHH ^ p a iK HaBaHTa>KeHHii n igcTaHni i . 

nepeBipKH npaBHjibHOCTi B u 6 o p y TpaHc o p M a T o p a peaj ibHui i r p a iK 

HaBaHTa^eHHa nepeTBopuMO y gBOCTyniHnacTHH. n o n a n c o B e HaBaHTa>KeHHii 

eKBiBaneHTHoro r p a iKa BroHanaeTbCii n o opMy 

#1 2,5 "\| 

S HOM \ 

S 2 t , + S2 t2 +...+ S21 
1 1 2 2 n n 

t +12 +... +1 
1 2 

1.2 2 • 2 + 1 . 0 2 • 2 + 1 . 3 2 • 2 + 2 . 1 2 • 2 + 2 . 0 2 • 2 + 2 . 3 2 • 8 = 

2 + 2 + 2 + 2 + 2 + 8 

S1,S2,..Sn - HaBaHTaaceHHii n e p m o i , g p y r o i , n -o i c x o g u H H r p a iKa HaBaHTaaceHHii, 

po3TamoBaHHx HHKne jiiHii HOMiHajibHoi noTy>KHOCTi TpaHc opMaTopa . 

t1,t2,...tn - TpHBajliCTb CXOgHHKH, rognHH. 

AHanor inHO BH3HanaeTbca g p y r a c x o g u H a eKBiBajieHTHoro r p a iKa, aj ie n p n 

nbOMy 6 e p y T b c a m a 6 j i i , po3TamoBaHi BHine jiiHii HOMiHajibHoi noTy>KHOCTi 

TpaHc opMaTopa . 

1 

K 2 = ± . 

SH 

S2t + S h 2 + . . . + S 2 t 
1 1 2 2 n n 

t1 +t2 +...+tn 

1 2 n 
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K 2 = - \ 
3 2 • 2 + 3 , 7 2 • 2 + 2 , 6 2 J 2 =i 5 

2 + 2 + 2 

g e S1, S 2,..SN - HaBaHTcDKeHHa BHine HOMiHajibHOi noTyKHOCTi 

TpaHc opMaTopa . 

MaKCHManbHe nepeBaHTaKeHHa TpaHc o p M a T o p a CTaHOBHTb 

KMAX = =|5 = 1 , 4 8 

S HOM 2 , 5 

g e SMAX - MaKCHManbHe HaBaHTaKeHHa TpaHc o p M a T o p a 3 a r p a iKOM 

HaBaHTaKeHHa. 

n o n e p e g H e 3HaneHHa K2 Heo6xigHO nopiBHaTH 3i 3HaneHHaM KMAX, 

K'2 = 0,9KMAX 

T a K aK K2 = 0 . 9 * 1 . 4 = 1 . 3 3 > 1,25 

OCTaTOHHO npuHMaeMO K 2 = K 2 = 1,33 

3 a A C T O M 1 4 2 0 9 - 8 5 3 ypaxyBaHHaM eKBiBajieHTHOi TeMnepaTypu 3HMOBoro 

n e p i o g y ( - 1 ° C ) i naCy nepeBaHTaKeHHa t = 8 rogHH, 3HaxogHMO gonyCTHMe 3HaneHHa 

nepeBaHTaKeHHa. T a K aK 3 a A C T 1 4 2 0 9 - 8 5 K 2 = 1 , 5 > 1 , 3 3 - TpaHc opMaTop o6paHHH 

npaBHjibHO. 

2.2 Bn6ip exeMH ejieKTpHHHHx 3'egHaHb nigcTaHniii 

r o i O B H a CxeMa ejieKTpHHHHx 3 'egHaHb noBHHHa 3agoBOJibHaTH HaCTynHHM 

BHMoraM: 

- 3a6e3nenyBaTH HagiiiHiCTb ej ieKTponoCTanaHHa B HopMajibHux ii niCiiaaBapiHHHx 

p e K H M a x ; 

- y p a x o B y B a r a nepCneKTHBH po3BHTKy; 

- gonyCKaTH MOKjiHBiCTb p o 3 m u p e H H a ; 

- 3a6e3nenyBaTH MOKjiHBiCTb BHKOHaHHa peMOHTHHx ii eKCnjryaTaHiiiHHx p o 6 i T Ha 

OKpeMHx e i e M e H T a x CxeMH ii 6e3 BigicjiiOHeHHa npHegHaHb. 
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n p n nboMy BapTo 3 a c T o c o B y B a T n Haf inpocTimi cxeMn. ^ u a TynnKoBoi cxeMn 

peKoMeHgyeTbca 3 a c T o c o B y B a T n c x e M y « g B a 6 n o K n 3 BnMUKaneM y u a H i i i o r a x 

TpaHc o p M a T o p a fi HeaBToMaraHHoio nepeMnHKoio» . 

T a K aK p o 3 r i a H y T n f i P n Mae Mane Hncuo npnegHaHb - Te goni j rbHo 3acTocyBaTn 

c n p o m e H y c x e M y 6e3 3 6 i p H n x m n H 3 KOPOTKUMU nepeMnHKaMn MDK npnegHaHHaMn. 

C n p o m e H a npnHi rnnoBa c x e M a e i eKTpnHHnx n p n e g H a H b HaBegeHa Ha p n c 2 . 2 . 

y cxeMi n e p e g G a n e m BnMnKani Ha j i H i a x , TpeTifi BnMnKaH nepegGaneHnf i Ha 

n e p e M n n n i (ceKi i f iHnf i ) . BigKjnoHeHHa TpaHc opMaTopiB, y B n n a g K y i x H b o r o 

ynncogKeHHa , n p o B o g n T b c a g B o M a BnMnKanaMn 1 1 0 K B ( Q 1 fi Q 3 aGo Q 2 fi Q 3 ) i 

B ignoBigHnMn BnMnKanaMn 10 K B ( Q 1 1 aGo Q 1 2 ) . 

Pa3oM i3 TpaHc opMaTopoM GygyTb BigicjiiOHeHi fi g B i B i g n o B i g H i jiiHii 10 KB. IXHK> 

poGoTy M o K H a B i g H o B n r a 3 a g o n o M o r o i o A B P BnMnKaneM Q 1 3 . 

K JUHUU W1 

\ QS l 

110 KB 
K JIUHUU W2 

\ QS 5 

0 Q1 
Q 2 

\ QS 2 

\ QS 4 

QS 3 Q 3 QS 7 
\ QS 6 

\ QS 8 

• Q11 

• Q 21 • Q 22 

K nompedumejiRM 10 KB 

Q 13 

,< » 

10 KB 

U Q12 

K nompedumejRM 10 KB 

P n c 2 . 2 - n p n H i r n n o B a c x e M a eneKTpnHHnx 3 'egHaHb 

T-1 
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2.3 Po3paxyHOK CTpyMiB KopoTKoro 3aMHKaHHsi 

3HaneHHa CTpyMiB KopoTKoro 3aMHKaHHa H e o 6 x i g H i g j j a npaBn j jbHoro B H 6 o p y 

BCTancyBaHHa Ha CTopoHi 1 1 0 K B n 10 K B . I l i g c T a H n i a m r e n T b c a n o g B o x T y n n K o B n x 

j jn r iax . C x e M a 3aMiineHHa g j j a p o 3 p a x y H K y CTpyMiB K o p o T K o r o 3aMnKaHHa HaBegeHa Ha 

p n c . 2 . 3 . 

I l o T y m n C T b K o p o T K o r o 3aMnKaHHa Ha m n H a x 1 1 0 K B neHTpa m r e j j e H H a 

CTaHoBnTb S„ = MBA 

PUC.2 .3 C x e M a 3aMiineHHa g j j a p o 3 p a x y H K y CTpyMiB K o p o T K o r o 3aMnKaHHa. 

O n i p CnCTeMn gop iBHioe . 

OM. 

UJI = XC • SC = 4 , 8 4 * 2 5 0 0 = 1 1 0 KB. 

O n i p npanio iOHnx XA = 2 ,3 O M ; TpaHc opMaTopiB XT = 2 6 0 OM. 

n e p i o g n H H a CKjjagoBa C K 3 y Tonn i K1 

1 K1 

1 1 0 

XC + XA 4.84 + 2 .3 
= 1 5 , 4 1 K A 

T e K y TOHLU K2 , n p n B e g e H a g o H a n p y r n Bn ino i CTopoHn 

I

B = 
1 K 2 

110 
XC + XA + XT 4.84 + 2,3 + 2 6 0 

peajJbHnn C K 3 y TOHLU K 2 

. 1 1 ° = 0 , 4 1 . 1 1 ° = 4 , 5 1 K A 

= 0 , 4 1 K A 

1 K 2 JK 2 
1 0 1 0 

Y g a p H n n CTpyM 

y Tonni K1 =42-1,61 • IK1 = 1 , 4 1 1,61 1 5 , 4 1 = 3 4 , 9 8 K A 
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y T O W K2 = 42-1,61 • IK2 = 1 , 4 1 1 , 6 1 - 4 , 5 1 = 1 0 , 2 3 K A 

npHnycTHMO, m o aMnj i iTyga E P C i n e p i o g u H H a c K j i a g o B a C K 3 He3MiHHi 3 a HacoM, 

TOMy nepe3 Hac, piBHHfi Hacy BigKuiOHeHHa 

Inr = IK1=15,41 K A g i i a TOHKH K1; 

InT = IK 2 = 4 , 5 1 K A g j i a TOHKH K 2 ; 

A n e p i o g H H H a c K j i a g o B a C K 3 g o MOMeHTy po36i>KHocTi KOHTaKTiB BHMHKana; 

ia =42I • eTa 

i , = 1 , 4 1 1 8 , 2 1 2 - e ^ = 2 , 3 K A 

ia2=1,41-10,428- e 0 0 5 = 0 , 4 6 K A 

g e Ta - nocr i f tHa Hacy 3a r acaHHa anepioguHHif i cKjiagoBOi ( g j i a K1 Ta = 0 , 0 2 5 c . , 

g i i a K 2 Ta = 0 , 0 5 c . ) . 

i H T e r p a i ^ K o y n a 

g i i a K1 BR = I2

K1(t + Ta) = 1 ^ ( 0 , 0 6 + 0 , 0 2 5 ) = 1 5 , 4 1 - ( 0 , 0 6 + 0 , 0 2 5 ) = 2 0 , 1 8 K A2 c 

g i i a K2 BR = I2

2(t + Ta) = I2

K2(0,1 + 0 , 0 5 ) = 4 , 5 1 2 - ( 0 , 1 + 0 , 0 5 ) = 3 , 0 5 KA2c 

P e 3 y j i b T a r a p o 3 p a x y H K y 3BegeHi B T a 6 u . 2 . 2 . 

Ta6nuv)H 2.2- Pesyjbmamu pospaxyuKie cmpyMie K3 

CTpyMH 

KOpOTKOrO 
3aMHKaHHa 

C K 3 y noH. 
MOMeHT Hacy, 

K A 

YgapHHH 

C K 3 IY, K A 

C K 3 y 
MOMeHT 

po3 ' egHaHHa 
KOHTaKTiB 

BHMHKana, K A 

A n e p i o g . 
c K i a g o B a 

C K 3 , Ia 

K A 

i H T e r p a i 
Aacoy j i a 
BK, K A2c 

m u H u 1 1 0 K B 

(K1 ) 
1 5 , 4 1 3 4 , 9 8 1 5 , 4 1 2 ,3 2 0 , 1 8 

IHHHH 10 K B 

( K 2 ) 
4 , 5 1 1 0 , 2 3 4 , 5 1 0 , 4 6 3 , 0 5 

2.4 Bn6ip BHCOKOBO^bTHHx anapaTJB P n ejieKTpHHHHx MepeiK 

BncoKOBOibTHi ejieKTpuHHi a n a p a r a BuGnpaiOTbca 3 a yMOBOK) T p u B a j i o r o pe>KHMy 

p o 6 o T H ft nepeBipa iOTbca 3 a yMOBaMH KOPOTKHX 3aMHKaHb. n p n HbOMy g j i a anapaT iB 

n p o B o g u T b c a : 
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-. B n 6 i p 3 a H a n p y r o i o ; 

- B n 6 i p 3 a HarpiBaHH^M npH TpHBajJHx CTpyMax; 

- n e p e B i p K a Ha e j j eKTpogHHaMWHy c r inKicTb; 

- n e p e B i p K a Ha T e p M W H y c r inKicTb; 

- B n 6 i p 3 a BHKOHaHH^M ( g j j a 30BHimHboi a 6 o BHyTpimHboi ycTaHOBKn); 

B n 6 o p y n ignara iOTb: BHMHKani Ha CTopoHi BHinoi H a n p y r n ; B x i g H BHMHKani Ha 

CTopoHi 10 K B ; ceKni in i i BHMHKani Ha CTopoHi 10 K B ; BHMHKani , n o B i g x o g a T b , 

10 K B ; po3 ' egHyBan i BHinoi HanpyrH; TpaHc opMaTopH THny n HanpyrH 1 1 0 K B n 10 

KB; omHHoBKa po3nogi j JbHHx npHCTpoiB 1 1 0 K B n 10 K B . 

^ j j a B H 6 o p y a n a p a T i B i CTpyMoBegyHHx nacTHH H e o 6 x i g H o BH3HanHTH CTpyMH 

HopManbHoro n n i c n a a B a p i n H o r o peKHMy. B r o m n e H H a CTpyMiB n p o B o g H T b c a g j j a 

BHnagKy ycTaHoBKH Ha n igcTaHni i CHjjoBoro TpaHc o p M a T o p a , p o 3 p a x o B a H o r o 

B i g n o B i g H o g o r p a iKa HaBaHTaKeHHa n igcTaHni i . 

MaKCHManbHHn CTpyM Ha 3oBHimHin CTopoHi 

= 1 , 4 S HOM = 1,4 • 2500 = 1 8 3 7 A 

U0MAX
 •iio V3•iio , 3 . 

CTpyM y K o m BxigHHx BHMHKaniB Ha CTopoHi 10 KB 

IBHK. = = 1,4 • 2 5 0 0 = 1 0 1 , 0 3 6 A 

V3 •lO• 2 V3 •lO • 2 

CTpyM y K o m ceKiu in io ro BHMHKana 

0,7 * 2500 

13 •IO 
I™ • = ' , / • • = 1 0 1 , 0 3 6 A 

CTpyM y K o m jjiHii , n o B i g x o g H T b (aKino Ha o g H e npHegHaHHa 

goBogHTbCa 3 M B A ) 

I r = 4 0 0 0 = 1 7 3 , 2 A 

^HHaMiHHHn CTpyM: I g H H = 2 , 5 5 * I OTK 

H a CTopoHi BHinoi HanpyrH peKoMeHgyeTbca ycTaHoBKa ene ra3oBHx BHMHKaniB 

THny S 1 - 1 4 5 - F 3 / 4 0 3 1 . B H 6 i p BHMHKaniB HaBegeHHn B Ta6jJHni 2 .3 

B H 6 H p a e M o BBEM - 110E - 31,5/2000B1 : 

UHOM=1 10 KB, IHOM= 2 0 0 0 A , IHOM.OTKJL=31,5 Ka, 

ICKBIH. = 4 0 K A , I C K B = 1 0 2 K A , I T = 4 0 K A , 
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W n = 0 , 0 7 ceK. BH = 3 6 % . 

Ia HOM = V2-PH I H G M . G T K J L / 1 0 0 = 1 , 4 1 - 3 6 - 3 1 , 5 / 1 0 0 = 1 5 , 9 9 K A , 

I2 • tr = 4 0 2 0 , 0 7 = 1 1 2 K A 2 C . 

TQ6RUV)H 2.3- Budip eiiMUKcma Ha cmoponi 110 KB 

YMOBa 

B n 6 o p y 

Po3paxyHKOBi 

3HaneHHa 

KaTajiOKKHi 

3HaneHHii 

UC — UH 1 1 0 K B 1 1 0 

1 pacH — 1 HOM 1 8 , 3 7 A 2 0 0 0 A 

1 no — 1 npCKB 1 5 , 4 1 K A 4 0 K A 

Iyd — ICKB 3 4 , 9 8 K A 1 0 2 K A 

I nr — 1 OmKHoM 1 5 , 4 1 K A 3 1 . 5 K A 

I — I 
ar ahom 

2 , 3 K A 1 5 . 9 9 K A 

BK — I2

Ttr 2 0 , 1 8 K A 2 c 1 1 2 K A 2 c 

OGpaHHH BHMHKan noBHicTK) 3 a g o B o n b H a e yMOBaM B u 6 o p y . 

H a cTopoHi HH3BKO1 H a n p y r n peKOMeHgyeTbca BuGnpaTH BaKyyMHi BHMHKani. 

0,06 

y T O W K1 ia =42I • e ^ ^ K A 

0,1 

y TOHLU' K2 ia = 42l • e0 0 5 K A 

Ta6nuv)H 2.4-eu6ip euMUKauie y KORI mpaHcrpopMamopa Ha cmopoHi 10 KB. 

y M O B a 

B n 6 o p y 

Po3paxyHKOBi 

3HaneHHii 

KaTajio>KHi 

3HaneHHa 

UC — UH 10 K B 10 

I — I 
pacH HOM 

1 0 1 , 0 3 6 A 3 2 0 A 

I — I npCKB 4 , 5 1 K A 1 0 K A 

I — I 
yd — CKB 

1 0 , 2 3 K A 2 5 , 5 K A 

I nr — IOmKHoM 4 , 5 1 K A 1 0 K A 

I — I 
ar ahom 

0 , 4 6 K A 2 , 8 2 K A 

BK — I2

Ttr 
3 , 0 5 K A 2 c 1 0 , 5 K A 2 c 

PeKOMeHgyeTbca ycTaHOBKa BaKyyMHHx BHMHKaniB THny V M 1 S - 1 0 - 4 0 / 3 1 5 0 - 4 2 . 

BnGnpaeMO BMM -10 - 320 - 10T3 : 

U H G M = 1 0 KB, IHGM= 3 2 0 A , IHGM.GTKJI=10 Ka, 
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ICKBIH. = 1 0 K A , I C K B = 1 0 K A , I T = 1 0 K A , 

W n = 0 , 1 0 5 ceK. BH = 2 0 % . 

Ia HOM = V2 -PH - I H G M . G T K J L / 1 0 0 = 1 , 4 1 - 2 0 - 1 0 / 1 0 0 = 2 , 8 2 K A , 

I2 - tr=102 0 , 1 0 5 = 1 0 , 5 K A 2 C . 

TQ6RUV)H 2.5-eu6ip ceKV)iunozo eiiMUKcma Ha cmoponi 10 KB. 

YMOBa 

B n 6 o p y 

P o 3 p a x y H K o B i 

3HaneHHa 

K a T a j i o m r i 

3HaneHHa 

UC < UH 1 0 KB 1 0 

I < I 
pacn HOM 

1 0 1 . 0 3 6 A 3 2 0 A 

1 < 1 npCKB 4 . 5 1 K A 1 0 K A 

iy < I npCKB 10. 2 3 8 K A 2 5 , 5 K A 

I nr < IOmKHoM 4 . 5 1 K A 1 0 K A 

I < I 
ar ahom 

0 . 4 6 K A 2 , 8 2 K A 

BK < I'tr 3 . 0 5 K A 2 c 1 0 , 5 K A 2 c 

PeKoMeHgyeTbca npHHHirra g o y c T a r o B K H JIK ceKniiiHHH BHMHKan THny B B / T E L -

1 0 - 3 1 , 5 / 3 2 . B n G n p a e M o BK -10 - 31,5 : 

U H G M = 1 0 K B , IHGM= 3 2 0 A , IHGM.GTKJI.=10 K A , 

ICKBIH. = 1 0 K A , I C K B = 1 0 K A , I T = 1 0 K A , 

W n = 0 , 1 0 5 ceK. pH = 2 0 % . 

Ia HOM = V 2 - P H - I H G M . G T K ^ . / 1 0 0 = 1 , 4 1 - 2 0 - 1 0 / 1 0 0 = 2 , 8 2 K A , 

I2

T - tr=102 0 , 1 0 5 = 1 0 , 5 K A 2 C . 

Ta6nuv)H 2.6-Bu6ip BUMUKCHIB Ha , uo Bidxodumb, 10 KB. 

YMoBa BiiGopy 
Po3paxyHKoBi 

3HaneHroi 
K a T a i o ^ H i 
3HaneHHa 

UC < UH 10 KB 10 

I < I 
pacH HOM 

173 .2 A 6 3 0 A 

I < InpCKB 4 ,51 KA 80 KA 

iy < InpCKB 10 ,238 KA 31 ,5 KA 

I n r < IOmtHoM 4 ,51 KA 2 5 KA 

I < I 
ar ahom 

0,46 KA 7,93 ,8 K A 

BK < ITtr 
3,05 K A 2 c 7 4 , 4 2 KA 2 c 
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H a , mo B i g x o g u T b , peKoMeHgyen>ca BCTaHOBHTH Maj jonoTyKHufi BHMHKan 

B B / T E L - 1 0 - 3 5 / 3 2 

y TaGmmi 2 . 7 HaBegeHHfi B u 6 i p p o s ' e g H y B a n i B Ha CTopoHi 1 1 0 KB. p o s ' e g H y B a n i 

H e o 6 x i g H i 3 ogHHM i g B o M a KoMnjjeKTaMH 3a3eMjJK>K>HHx HOKIB. 

TQ6RUV)H 2.7- Budippo3'edHyeanie 110 KB. 

y M o B a 

B n 6 o p y 

P o 3 p a x y H K o B i 

3HaneHHa 

K a T a n o ^ H i 

3HaneHHa 

UC — UH 
110 KB 110 

1
 pam

 — 1
 HOM 1 8 , 3 7 A 1 0 0 0 A 

— 1 npCKB 3 4 , 9 8 K A 8 0 K A 

BK — i2

Ttr 
2 0 K A 2 c 2 9 9 7 / 9 9 2 K A 2 c 

PeKoMeHgyeTbca npufiHaTH g o ycTaHoBKH Ha CTopoHi 1 1 0 K B po3 ' egHyBan i THny 

P H H 3 1 - 1 1 0 / 1 0 0 0 y X J I 1 i PHH, 3 2 - 1 1 0 / 1 0 0 0 y x i a 

PHff (3) - 110/1000B 

UHOM=1 10 KB, IHOM= 1 0 0 0 A , ICKB.IH. = 8 0 K A , 

I T r = 3 1 . 5 K A , t i E P r = 3 ceK. 

IT3 = 3 1 . 5 K A , tTEP3 = 1 ceK. 

(I • tr ) r = 3 1 , 5 2 - 3 = 2 9 7 7 K A 2 C . 

(1 • tr ) 3 = 3 1 , 5 2 1 = 9 9 2 K A 2 C . 

2.5 Bn6ip ejieKTpoBHMipiOBajibHHx TpaHc opMaTopiB CTpyMy H Hanpyrn 

^ j j a n ig ianoHeHHa ejjeKTpoBHMipiOBajJbHHx n p a u a g i B i n p u c T p o i B pej je f iHoro 

3 a x u c T y H e o 6 x i g H a ycTaHoBKa TpaHc opMaTopiB cTpyMy fi H a n p y r u . y g a H o M y npoeKTi 

penefiHufi 3 a x u c T geTajJbHo He p o 3 p o 6 j j a e T b c a , ToMy n e p e B i p K y TpaHc opMaTopiB n o 

BTopuHHoMy H a B a H T a K e H H a BHKoHycMo 3 ypaxyBaHHaM nigKuiOHeHHa TijjbKH 

B H M i p ^ B a n b H u x n p a u a g i B . y Koni c u j j o B o r o TpaHc o p M a T o p a 3 6 o K y HHKHOI H a n p y r u 

aMnepMeTp, BojJbTMeTp, BapMeTp, ninunbHUKH aKTHBHoi fi peaKTHBHoi eHepr i i , Ha 

m u H a x 1 1 0 K B - BojJbTMeTp i3 nepeMHKaneM g j j a BHMipy T p b o x Mr^J)a3HHx Hanpyr , Ha 
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c e K n i n r o M y BHMHKani 10 K B - aMnepMeTp, Ha uiHiirx, mo B i g x o g a T b , 10 K B -

aMnepMeTp, niHHibHHKH aKTHBHoi H peaKTHBHoi' eHepr i i . 

Ta6nuv)H 2.8- Po3paxyHoK BmopuHHoao HaBaHma^eHHH mpaHccpopMamopa 

cmpyMy. 

HaBaHTa>KeHHii n o 

(|>a3ax 

n p H j i a g T u n K i a c A B C 

AMnepMeTp 3 - 3 3 5 1 0 ,5 0 ,5 0 ,5 

BaTTMeTp £ - 3 5 0 1,5 0 ,5 — 0 ,5 

B a p M e T p A - 3 4 5 1,5 0 ,5 — 0 ,5 

JJiHHUbHHK aKTHBHoi 
C A - 3 1 2 , 5 2 , 5 

eHepr i i 
C A - 3 1 2 , 5 2 , 5 

JJiHHUbHHK peaKTHBHoi 

eHepr i i 
C P - 4 1,5 2 , 5 — 2 , 5 

C y M a p H e HaBaHTa^eHHa 

cTpyMy B K o i i c u i o B o r o 6 ,5 0 ,5 6 ,5 

T p - p a 3 6 o K y H H 

C y M a p H e HaBaHTa^eHHa 

cTpyMy B K o i i ceKnuoHH. 0 ,5 0 ,5 0 ,5 
BbiKinoHaT. Ha H H 

C y M a p H e HaBaHTa^eHHa 

cTpyMy B Koiii c u i o B o r o 0 ,5 0 ,5 0 ,5 

T p - p a 3 6 o K y B H 

C y M a p H e HaBaHTa^eHHa 

cTpyMy B Koiii u n m , mo 0 ,5 0 ,5 0 ,5 

B i g x o g u T b 

Ta6jiui\H 2.9- Budip mpamcpopMamopa cmpyMy B KOM CUJIOBOZO 

mpaHccpopMamopa Ha cmopoHi BUiuo'i Hanpyau. 

Y M o B a 

B u 6 o p y 

P o 3 p a x y H K o B i 

3HaneHHii 

K a T a n o K H i 

3HaneHHii 

UC < UH 110 KB 110 

I < I 
pacH HOM 

18,37 A 50-600 

iy < InpCKB 34,98 A 62-124 

BK < ITtr 
20,184 KA 2 c 162,5 

Z H < Z H 1,25 OM 4 

^ u i i nepeBipKH 3 a BTOPHHHHM HaBaHTa>KeHHiiM BH3HanaeMo o n i p n p u u a g i B : 
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Znpn6= = ^ = 0 , 0 2 OM. 

T o g i o n i p BHMipKmajibHHx n p o B o g i B MOKe 6yTH: 

Z n p = Z H O M - Z n p H 6 - Z K , 

g e : Z H O M - HOMiHaubHHH o n i p HaBaHTaKceHHii, O M ; 

Z n p H e - o n i p n p n j i a g i B , O M ; 

Z K - Onip KOHTaKTiB, OM. 

Z n p = 4 - 0 , 0 2 - 0 , l = 3 , 8 8 OM. 

n e p e T H H c n o i y n H H x n p o B o g i B 3 a yMOBaMH MexaHiHHOi M i n r o c T i noBHHeH 6yTH 

He MeHm 4 MM 2 gjua aniOMiHieBHx KKHJI. n e p e T H H KKHJI npH goBKHHi Ka6eiiK> 1 = 1 6 0 M: 

Z = 1 • 
F 

g e p - nHTOMHH o n i p ajuoMiHno p = 0 , 0 2 8 3 ; 
M 

F - nepeTHH KKHJI, MM 2 ; 

0 , 0 2 8 • 1 6 0 
F = 

4 
= 1 , 1 3 OM. 

3 a r a i b H H H o n i p cTpyMOBoro KOiia: 

Z H = Z n p n 6 + Z K + Z n p = 0 , 0 2 + 0 , l + l , 1 3 = 1 , 2 5 O M , 

MeHme 4 O M , npnnycTHMHx n p n p o 6 o T i TpaHc o p M a T o p a B Kjiaci TOHHOCT 1. 

T p a H c pMaT p cTpyMy T 0 3 M - 1 1 0 - y i B i g n o B i g a e yMOBaM B u 6 o p y . 

Ta6RUV)H 2.10 - Budip mpaHccpopMamopa 

mpaHccpopMamopa Ha cmopoHi HUCHCHOI Hanpyau. 
cmpyMy B KORI CUROBOSO 

YMOBC 

Budopy 

Po3paxyHKoBi 

3HaHeHHM 

KamaRoocHi 

3HaH6HHM 

UC — UH 10 KB 10 

I — I 
pacH HOM 

101,036A 2000 

— I d 
yd duH 

10,23A — 

BK — I2rtr 
3,05 KA

 2 c 74,42 

7 — 7 
7 H — 7 HHOM 

1,25 OM 4 

n e p e B i p K a 3 a BTOPHHHHM HaBaHTaKceHHiiM BHKOHyeTbca aHajiorinHO. O 6 p a r o 

TpaHc pMaT p T L H J I - 1 0 K . TpaHc pMaT pH cTpyMy BHroTOBjuaiOTb gjua 
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HoMiHaibHHx H a n p y r g o 2 0 K B i cTpyMiB g o 2 4 0 0 0 A . I I K nepBHHHa o6MoTKa 

BUKopucTOByeTbcii n p o x i g H a . BOHH MoKyTb 6yTH BHKoHaH K i a c y 0 , 5 . 

TadmiiM 2.10 - Budip mpaHccpopMamopa cmpyMy Ha jiHii, uo Bidxodumb. 

YMOBC 

Budopy 

Po3paxyHKoBi 

3HCH6HHM 

KamanoDfcHi 

3HCH6HHM 

UC - UH 10 KB 10 

I - 1 
pacH HOM 

173.2 A 5-200 

Iyd
 — I

 duH 10,23A 250 

BK - I2

Ttr 
3,06 KA

 2 c 74,42 

Z - Z 
Z H — Z HHOM 

1,25 OM 4 

I lpHHMaeMo g o ycTaHoBKH TpaHc(J)opMaTop cTpyMy T J J I I - 1 0 . 

TpaHc(J)opMaTop cTpyMy T I U J 1 0 - y 3 : 

n p H cTpyMax, MeHmHx 6 0 0 A , 3acTocoByK>Tbcii 6araToBHTKoBi TpaHc opMaTopH 

cTpyMy T n J J , y JIKHX nepBHHHa o6MoTKa 3 c K i a g a e T b c a 3 g e K i i b K o x BHTKiB, Ki ibKicTb 

JIKHX BH3HanaeTbca Heo6xigHoK> M P C 

I I K TpaHc opMaTopH HanpyrH BH6HpaeMo Ha c r o p o m 1 1 0 K B TpaHc opMaTopH 

H K O - 1 1 0 - 5 8 , Ha cTopoHi 10 K B - 3 H O J J . 0 6 - 1 0 - y 3 . I x H xapaKTepHcTHKH HaBegeHi B 

Ta6iiHni 2 . 1 1 . 

TadnuiiH 2.11- XapaKmepucmuKa odpaHux mpaHccpopMamopiB Ha cmopoHax 110 

KB U 10 KB 

THn 

HoMiHaibHa Hanpyra O6MOTKH 
HoMiHaibHa noTyKHicTb, B A , 

y K i a c i TOHHOCT 
MaKcHMaib -

Ha 
noTyKHicTb, 

B A 

THn 
nepBHH., 

KB 

OCHOBHOI 
BTopHHH 

oi, B 

A o g a T -
KOBOI, B 0,2 0,5 1 3 

MaKcHMaib -
Ha 

noTyKHicTb, 
B A 

3 H O J J . 0 6 

6 / V 3 1 0 0 / V 3 

100:3 
a 6 o 100 

3 0 50 75 2 0 0 4 0 0 

3 H O J J . 0 6 

1 0 / V 3 
100:3 

a 6 o 100 

50 75 150 3 0 0 6 3 0 

3 H O J J . 0 6 
100:3 

a 6 o 100 50 75 150 3 0 0 6 3 0 3 H O J J . 0 6 

2 0 / V 3 

100:3 
a 6 o 100 

50 75 150 3 0 0 6 3 0 

3 H O J J . 0 6 

2 4 / V3~ 

100:3 
a 6 o 100 

50 75 150 3 0 0 6 3 0 
H K O -
110-58 110 / 100 / 100:3 4 0 0 6 0 0 1200 2 0 0 0 
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K a c K a g H TpaHC(J)opMaTopH H a n p y r n BuroTOBjisiOTb TI^BKH (| H g n i 

3OBHUIIHbOi yCTaHOBKH. 

AKTHBHa nacTHHa T p a H c ( o p M a T o p a po3MiineHa B nopnejLaHOBOMy KOKKyci, 

yKpinneHOMy Ha Bi3Ky ( g i i a n o i e r m e H H a TpaHcnopTyBaHHa) i 3anoBHeHOMy 

TpaHc(opMaTopHHM MaciOM. K o K y x Mae M e T a i e B y roj i iBKy, KOTpa BHKOHye p o i b 

po3mnpHHKa. n o n a T O K nepBHHHOi O6MOTKH n p u e g M R O 6 e 3 n o c e p e g H b o g o rojiiBKH -

po3mupHHKf, M o Mae cneniajibHHH 3 a r a c K g i a npuegHaHHa T p a H c ( o p M a T o p a g o 

ycTaHOBKH. TaKHM HHHOM, B i g n a g a e Heo6x igHicTb y n p o x i g H n x i 3 O i a T o p a x BBogiB . 

K i H e i b nepBHHHOi O6MOTKH 3'egHaHHH 3 MeTajieBHM 3a3eMieHHM Bi3KOM. 

n o i e r m e H H f l i3OjIsiiii BHyTpimHix n a c r a H T p a H c ( o p M a T o p BHKOHyiOTb y B u r j I s g i 

K a c K a g y i3 g B o x eneMeHTiB. C e p e g m i TOHKa O6MOTKH KOKHoro eneMeHTa 3 ' e g H a H a i3 

cepgenHHKOM. y TaKHH c n o c i 6 i3OjIsiiLs BHyTpimHix nacTHH p o 3 p a x o B a H a n u m e Ha 

B igoMy nacTKy B i g noBHOi HOMiHajbHOi H a n p y r n . 

2.6. Bn6ip omHHOBKH P n 

OmuHOBKy B P n 1 1 0 K B BHKOHyiOTb, AK n p a B K u o , CTaneanK>MiHieBHMH 

n p o B o g a M H MapKH A C . n p u nbOMy nepeTHH m u H noBHHHe 6 y r a He MeHme 70MM2 ( 3a 

yMOBaMH KopoHu) . B u G i p nepeTHHy 3giiicHK>eTbcii 3 a goBrocTpoKOBO- gonycTHMHM 

cTpyMOM. n p u MaKcuMajbHOMy poGoHOMy g o 2 0 0 A BuGupaeMO nepeTHH 70MM2 i3 

gonycTHMHM cTpyMOM 2 6 5 A . MiHiMajbHuf i n e p e r a H , B u x o g a n u 3 yMOBu TepMiHHOi 

cTifiKocTi, Bu3HaHaeTbca n o (JjopMym 

= JWS4*W = MM 2, g e C 91. 10 > = % 
C 9 1 MM 

Ta6nuv)H 2.12 - Buxidni dani munu 110 KB. 

C T p y M u 

KopoTKoro 

3aMuKaHHfl 

C K 3 y 

nOH. 

MOMeHT 

Hacy, 

K A 

y g a p H u f i 

C K 3 iy, 

K A 

C K 3 y 

MoMeHT 

po3'egHaHHA 

KoHTaKTiB 

BuMuKana , 

K A 

A n e p i o g . 

c K u a g o B a . 

C K 3 , ia 

K A 

i H T e r p a j 

BK, K A2c 

110 

K B ( RX ) 
1 8 , 2 1 2 4 1 , 4 6 7 1 8 , 2 1 2 2 8 3 , 9 0 9 2 8 , 1 9 3 
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r iepeTHH 10MM1 n i g x o g H T b i n o TepMnnrift CTinKocr i , a n e mmi, mo KHBuaTb 

n igcTaHni io BHKOHaHi n p o B o g o M A C - 9 5 , TOMy n g u a OOHHOBKH n igcTaHni i npunMaeMO 

A C - 9 5 . 

Tadjiuvpi 2.13- Buxidm dam UIUHU 10 KB. 

CTpyMH 

K o p o T K o r o 
3aMHKaHHa 

C K 3 y 
non . 

MoMeHT 

n a c y , 
K A 

Y g a p H H n 

C K 3 iy, K A 

C K 3 y 
MoMeHT 

po3 'egHaHHii 
KoHTaKTiB 
BHMHKana, 

K A 

A n e p i o g . 

CKjiagoBa. 

C K 3 , ia K A 

iHTerpaj i 

A r c o y n a BK, 

K A2c 

UIHHH 10 

K B ( K2 ) 
4 , 5 1 1 0 , 2 3 8 4 , 5 1 0 , 4 6 3 , 0 5 

OniHHoBKa 3aKpHTHx P n 10 K B BHKoHyeTbca TBepgHMH mHHaMH. B u G i p nepeTHHy 

T a K o K n p o B o g H T b c a 3 a gonycTHMHM CTpyMoM. T B e p g i mHHH noBHHHi 6 y r a nepeBipeHi 

Ha gHHaMinHi g i l CTpyMiB K 3 i Ha MoKcuHBicTb BHHHKHeHHa pe3oHaHCHHx aBHin, 

3a3HaneHi aBHina He BHHHKaiOTb n p u K 3 , aKino Bj iacHa nacTOTa KouHBaHb mHHH MeHme 

3 0 i 6 i j ib ine 2 0 0 r n , nacTOTa B i a c H H x KouHBaHb g u a amoMiHieBHx mHH BH3HanaeTbca 

n o o p M y ^ i 

fo 
113,2 

g e l - g o B K H H a n p o u b o T y M i K i3ouaTopaMH l=1,5 

Y - MoMeHT iHepni i n o n e p e n r o r o n e p e p i 3 a mHHH m o g o o c i , nepneHgHKyuapHoi 

HanpaMKy 3rHHao>Hoi CHUH, CM 4 

q - nonepeHHHn n e p e p i 3 , CM 2 

B u G u p a e M o T p y G n a c r i ajnoMnrieBi mHHH 2 5 / 3 0 MM. 

n e p e B i p u M o o 6 p a m UIHHH Ha gHHaMiHHy CTiinticTb: 

= -(D2 - d 2 ) = —(302 - 2 5 2 ) = 2.15 CM 

Y = — (D4 - d 4 ) = — ( 3 0 4 - 2 5 4 ) = 205 CM4 

64 64 

2 l 
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f 173,2 
/ 0 \ 

y 173,2 205 „ „ „ r _ r y = 173,2 

* 1,5 V 2.15 

y M o B o i o MexaHinHoi MinHocr i IIIHH e 

pacH don ? 

g e - p o 3 p a x y H K o B a M e x a m n H a H a n p y r a B M a T e p i a i i mHH, M n a . 

6 = 8 2 , 3 M n A - g o n y c T H M a M e x a m n m H a n p y r a B M a T e p i a i i g i a aiiiOMiHieBHx 

mHH 

M 
P A C H

 w •> 

M = f m a x * l = 4 2 3 , 8 6 , 1 3 95,37 HM 
10 10 

i2 34 98 2 

f max V3-10 7 ^ – = V 3 • 10 7 — 423,86 H / M 
a 0,5 

0,5M - BigcTaHb MDK a3aMH. 

W = *_ ( ( 3 ° 4 2 5 4 )

 1 3 7 M 

3 2 D 3 2 3 0 

M = 9 5 . 3 7 70 Mna < 82.3 Mna 
p W 1.37 

PO6HMO BHCHOBOK, m o o 6 p a H i mHHH n i g x o g a T b n o gHHaMWHiii cTi ircocTi H 

nacToTi . 
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3. P 0 3 P A X Y H 0 K E J I E K T P O M A r H I T H H X I I E P E X L T H H X n P O U E C I B 

y n p o n e c i BHKoHaHHa po3paxyHKiB H e o 6 x i g r o Ha TpaHC(J)opMaTopi T - 1 

po3paxyBaTH Hagnepex igHHH n ygapHHH CTpyMH n p n c u M e T p u n r o M y ( T p n ( a 3 H o M y ) 

3aMHKaHHi. 

n p u H M a e M o 6a3HCHi yMoBH 

U 6 = 1 0 K B ; S 6 = 1 0 0 M B A ; = -JSl- = J i 0 0 - = 5 , 7 k A . 

V 3 • U6 V 3 - i o 
O n i p J J - 2 

2 T 
X = – = 0 , 4 ' 4 0 ' 1 0 0 = 0 , 1 0 9 O M , 

JIH.CP 1212 

g e X 0 = 0 , 4 O M / K M - o n i p g j i a noBiTpaHHx j inrin y HaGjiroKeHHx 

p o 3 p a x y H K y H a n p y r o K 6 - 2 2 0 KB. 

0 , 0 8 1 OM. 

O n i p J J - 3 

0 ,4 • 3 0 • 1 0 0 

U JJH.CP 1 2 1 2 

O n i p J J - 1 

0 ,4 • 5 0 • 1 0 0 

U JJH.CP 1 2 1 2 

O n i p J J - 4 

X = X 0 l ' S B = 0,4 • 3 0 • 1 0 0 

U JH. CP 1 2 1 2 

0 , 1 3 6 . 

0 , 0 8 1 OM. 

O n i p g B o x n a p a i e i b H o n p a n K K H u x T p a H c ( o p M a T o p i B T - 1 

X 5 = I - K A = I • il • 1 0 0 = 0 , 2 5 O M . 
5 2 1 0 0 SH 2 1 0 0 4 0 

O n i p g B o x napaj ie j ibHo n p a n K K H u x T p a H c ( o p M a T o p i B T - 2 

3HaxogHMo H a n p y r y K o p o T K o r o 3aMHKaHHa g j i a KOKHOI O6MOTKH: 

U K B = 0 , 5 ( U K B - C + U K B - H - U K C - H ) = 0 , 5 ( 1 0 , 5 + 1 7 , 5 - 6 , 5 ) = 1 0 , 7 5 % 

U K C = 0 , 5 ( U K B - C - U K B - H + U K C - H ) « 0 % ; 

U K H = 0 , 5 ( - U K B - C + U K B - H + U K C - H ) = 0 , 5 ( - 1 0 , 5 + 1 7 , 5 + 6 , 5 ) = 1 3 , 5 % 

fucm 
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X 7 
= I . ^ . § - 1 . 1 0 7 5 . 1 0 0 - 0 , 1 3 4 O M , 

2 1 0 0 Sn 2 100 40 

X8 - 0 O M , 

X 
9 

1 . ^ A - 1 . 1 3 7 5 . 1 0 0 - 0 , 1 6 8 O M . 
2 1 0 0 SH 2 1 0 0 4 0 

POGUMO nepeTBopeHHA A B Y 

X 1 4 = X 1 + X 4 = 0 . 1 3 6 + 0 . 0 8 1 = 0 . 2 1 7 O M , 

X 1 5 - X 2 ^ - - - - 0 , 0 2 1 7 O M , 

X 1 6 - ^ 2 ^ 1 4 - " - 0 , 0 5 8 O M , 

X 2 X 3 0 , 1 0 9 • 0 , 0 8 1 

0 , 1 0 9 + 0 , 0 8 1 + 0 , 2 1 7 

X 2 X 1 4 0 , 1 0 9 • 0 , 2 1 7 

X + X3 + X14 0 , 1 0 9 + 0 , 0 8 1 + 0 , 2 1 7 

0 , 0 8 1 • 0 , 0 , 8 1 

X + X 3 + 0 , 1 0 9 + 0 , 0 8 1 + 0 , 2 1 7 
X 1 7 - 2 4 - - ' - ^ - 0 , 0 6 1 OM. 

1 7 X 2 + X 3 + X 1 4 0 , 1 0 9 + 0 , 0 8 1 + 0 , 2 1 7 

C x e M a n i c m nepeTBopeHHii A B Y n o K a 3 a H a Ha p u c . 3 . 1 . 

Po3paxyeMO o n i p HaBaHTaKceHHii: 

O n i p HaBaHTaKKeHHfl 1 

X 6 - X * • ^-1,2• 1 - - 0 - 4 , 4 6 OM. 
6 n* SH 2 6 . 9 2 

O n i p HaBaHTaKceHHii 2 

X 1 0 - X . • ̂  - 1 , 2 • 1 - - 0 - 6 , 6 6 OM. 
1 0

 n* S 1 8 . 0 2 
n 

O n i p HaBaHTaKceHHii 3 

X 1 1 - X n * • ̂  - 1 , 2 • - 1 – – 0 - 5 , 3 6 OM. 

1 1 n S 2 2 , 3 6 

X 1 8 - X 1 5 + X 5 - 0 , 0 2 1 7 + 0 , 2 6 - 0 , 2 8 1 O M , 

X 1 9 - X 1 7 + X 7 - 0 , 0 1 6 1 + 0 , 1 3 4 - 0 , 1 5 O M , 

X 2 0 - X 9 + X 1 0 - 6 , 6 6 + 0 , 1 6 8 - 6 , 8 2 8 O M , 

X 2 1 - X 8 + X 4 - 0 , 0 8 1 OM. 
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PHC. 3 .1 C x e M a 3aMiineHHa g i i a p o 3 p a x y m c y cTpyMiB K 3 . 

PHC. 3 . 2 C x e M a n i c i a cnpomeHHa 

3 a g o n o M o r o i o Koe i^ieHTiB p o 3 n o g i i y cnpocTHMo c x e M y 
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PHC. 3.3 C x e M a n i c i a c n p o m e H H a 

EKBiBaieHTHHH o n i p g i a X 1 6 Ta X 1 9 

X 1 6 1 9

 X 1 6 - X 1 9 0 , 0 5 8 - 0 , 1 5 0 , 0 4 2 
3 1 6 1 9 X 1 6 + X 1 9 0 , 0 5 8 + 0 , 1 5 

C

 X ^ 0 , 0 4 2 0 , 7 2 4 
1 6 X 1 6 0 , 0 5 8 

X 0 0 4 2 
C 1 9

 X ^ 0 0 4 2 0 , 2 8 
1 9 Xw 0 , 1 5 ' 

X 3 1 6 ! 9 X 3 1 6 ! 9 + X „ 0 , 0 4 2 + 0 , 2 8 1 0 , 3 2 3 

X 0 3 2 3 
X X PE3 1619 0 , 3 2 3 

2 3 ~ Cw 0 , 2 8 " ' 

X 0 3 2 3 
X X P E 3 i 6 i 9 0 , 3 2 3 0 , 4 4 

2 2 0 , 7 2 4 

3 a g o n o M o r o i o Koe i^ieHTiB p o 3 n o g i i y cnpocTHMo c x e M y 
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PHC. 3 .4 C x e M a n i c i a cnpomeHHa 

EKBiBaieHTHHH o n i p g i a X 2 0 Ta X ; 

X 2 0 • X 2 1 6 , 8 2 8 • 0 , 0 8 1 

6 , 8 2 8 + 0 , 0 8 1 
X 32021 

20 21 

X 2 0 + X 2 1 

0 , 0 8 

Koe i^ieHTH p o 3 n o g i i y 

X 

C X 32021 c 20 

X, 
C " 32021 

1,23 

6 , 8 2 8 

1,23 

0 , 0 1 1 7 

1,2 
C 2 1 0 , 9 8 7 

O c K i i b K H g K e p e i o cucTeMH e g K e p e i o M HecKiHHeHHoi n o T y K H o c T i , TO E P C 

cucTeMH E* U* 1 const . 

E P C HaBaHTaKeHb y H a g n e p e x i g H o M y peKHMi: E* 0 , 8 5 

EKBiBa ieHTHa E P C cucTeMu: 

E3 

V + V + V + V 
2 , 2 7 + 0 , 1 9 + 0 , 0 0 8 + 0 , 7 0 8 

2 , 2 7 + 0 , 2 2 + 0 , 0 0 9 + 0 , 8 3 
0 , 9 5 

EKBiBaieHTHHH o n i p cucTeMu: 
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Y Y Y Y 
X — X

 22
 X

 6
 X

 24
 X

 25 3 
X 2 2 ' X 6 ' X 2 4 + X 6 ' X 2 4 ' X 2 5 + X 2 2 ' X 6 ' X 2 5 + X 2 2 ' X 2 4 ' X 2 5 

Q,44-4,46-105,1-1,2 Q 3 

0,44' 4,46' 105,1 +105,1' 4,46' 1,2 + 0,44' 4,46' 1,2 + 0,44' 105,1' 1,2 

CTpyM TpH(J)a3Horo K 3 y B i g r o c H H x ogHHHiiirx: 

j* = E = 0 , 9 5

 = 3,2 
X3 03 

CTpyM T p n ( a 3 H o r o K 3 

J ( 3 ) = J* 'J6 = 3 , 2 ' 5 , 7 = 1 8 , 0 5 * 

YgapHHH CTpyM KopoTKoro 3aMHKaHHii 

J =42'K ' J ( 3 ) = V 2 ~ 4 , 8 ' 1 8 , 0 5 = 4 5 , 9 5 / G 4 . 
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4 P 0 3 P A X Y H 0 K P E J I E H H O r O 3 A X H C T Y 

3 a npH3HaHeHHiiM, 3ajie:>KHo B i g BignoBiga j ibHocTi H n o p a g K y g i i , 3axHCT 

TpaHc opMaTopiB H aBT0TpaHC(J)opMaTopiB nigpo3gijiiiK>TbCii Ha: OCHOBHHH, pe3epBHHH 

i 3 a x n c T , m o g i e Ha CHraaji . 

OcHoBHi 3axHCTH pearyiOTb Ha BCi B u g u y m K o g ^ e H b T p a H c ( o p M a r o p a a 6 o 

a B T O T p a H C ( o p M a r o p a H giiOTb Ha BigicjiiOHeHHii BHMHKaniB 3 y c i x 6oKiB 6e3 BHTPHMKH 

n a c y . 

Pe3epBHi 3axucTH B i g 3aMHKaHb Ha 3eMjiK> BHKoHyiOTbCii y B u r a a g i M C 3 HyjiboBoi 

noCj igoBHoCTi . 

BuxigHHMH gaHHMH gjiii p o 3 p a x y H K y e: 

T u n T p a H c ( o p M a T o p a T H H - 4 0 0 0 0 / 1 1 5 / 3 8 , 5 

ST_HOM = 4 0 M B A 

U T.HOM = 1 1 5 / 3 8 , 5 

C x e M a 3 'egHaHHa: A / Y 

UPnH = 0 , 1 6 

UK M I N = 9 , 5 9 % 

U K .HOM = 1 0 , 5 % 

URMAX=11,46% 

4.1 Po3paxyHOK CTpyMiB K 3 

MiHiMajibHa Ta MaKCHMajibHa H a n p y r a T p a H c ( o p M a r o p a 

UTMIN=UTHOMBHX! A U p ^ ) = 1 1 5 ( 1 - 0 , 1 6 ) = 9 6 , 6 ( K B ) 

UTMAX = UT.HOMBH.(1 + ^Up„H ) = 1 1 5 ( 1 + 0 , 1 6 ) = 1 3 3 , 4 ( K B ) 

MiHiMaibHHH i MaKCHMaibHHH o n i p T p a H c ( o p M a r o p a 

9 , 5 9 9 6 , 6 2

 ) 

= 2 2 , 3 7 ( OM) 
1 0 0 4 0 

11,46 1 3 3 , 4 2

 ) 

---= 6 0 ( O m ) 
1 0 0 4 0 
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y = U
 K .MIN U T .MIN = 

X T . M I N = 1 0 0 ' S 
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y = U
 K .MAX U T .MAX = 

y T.MAX = • 
1 0 0 ST ,HOM 



M i H i M a i b H i H MaKcuMaibHi Koe i^ieHTH TpaHc o p M a ^ i l TpaHc o p M a T o p a 

K UTMIN,BH 9 6 , 6 - 5, 
KT.MIN — - 2 ' 5 ' 

_ T.HH
 3 8 , 5 

K UT.MAX,BH 1 3 3 . 4 3 46 

. M A X U R H H I H T 3 4 , 

M i H i M a i b H i H MaKcuMaibHi cTpyMH K 3 Ha c r o p o H a x TpaHc o p M a T o p a 

I (3)MAXBH N _ _ H O M . C E ™ j , 1 5 0 0 0 1106(A) 

V 3 ( X c + XTMAX ) V3(0 + 60) 

XC npuHMaeMo = 0 ; 

(3) 
IK. M A X . H H IKMAX.BH

 -
 KTMIN,BH

 1 1 0 6 - 2 , 5 2 7 6 6 ( A ) 

J (3) UMAX.BH 1 3 3 4 0 0 lAAir A\ 
I K MIN .BH — —j= 3 4 4 3 ( A ) 

"V 3 ( X C MAX + X T .MIN ) V 3 - 2 2 . 3 7 

IK
 ( 3 )MIN.HH IK

 ( 3 )MIN.BH • K T M A X 3443 • 3,46 11913(A) 

O n i p 3 a r a i b H o r o HaBaHTaKeHHa, H a B e g e H o r o g o CTOPOHH B H 
X W X H A R P ' U 2 T M I N 0 , 3 5 - 9 6 , 6 2 8 1 , 6 5 ( O m ) 

. S 4 0 

M a K c u M a i b H H H cTpyM c a M o 3 a n y c K y Ha c T o p o H a x TpaHc o p M a T o p a 

I
 U_HOM 1 1 5 0 0 0

 6 3 8 2 ( A ) 

C3N.MAX.BH - (XCMAX + X , M M + X HATP ) 7 3 ( 2 2 , 3 7 + 8 1 , 6 5 ) ' 

IC3n.MAX.HH IC3nMAX.BH K T 6 3 8 , 2 - 2 , 5 1 5 9 5 , 5 ( A ) 

PO6OHHH cTpyM Ha cTopoHi B H 

I
 STHOM 4 0 0 0 0

 2 3 9 ( A ) 

1 PAB.MAX.BH fT T T fT n r ^ 2 3 9 ( A ) 

V3 • M N S • 9 6 , 6 

^ ^ ^ c a M o 3 a n y c K y 1 C3n.MAX.BH _ 6 3 8 , 2 

1 PAB .MAX BH 2 3 9 

4.2 Po3paxyHOK M C 3 JiiHii, mo BigxogHTb 

M a K c u M a i b H H H cTpyMoBHH 3 a x u c T ( M C 3 ) e pe3epBHHM 3axucToM 

TpaHc o p M a T o p a , i c i y K H T b g i a B igKi raneHHa TpaHc o p M a T o p a n p u fioro 
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yniKogKceHHi H BigMOBi OCHOBHHX 3axHCTiB, a TSLKOTK n p u K 3 Ha 36ipHHx mHHax a 6 o Ha 

npuegHaHHax , mo B i g x o g a T b B ig HHX, aKino P 3 a 6 o BHMHKani UHX ejieMeHTiB 

BigMoBHjiH B p o 6 o T i . 3 a yMoBaMH cejieKTHBHocri M C 3 noBHHeH MaTH BHTpHMKy n a c y 

H, o T K e , He M o ^ e 6 y r a HiBHgKogiiOHHM. 1 n i e i npuHHHH B a K o c T OCHOBHOFO P 3 B i g 

yiHKogKKeHb y TpaHc o p M a T o p a x BiH BHKopucToByeTbca jiHine Ha MajionoTyKCHHx 

TpaHc o p M a T o p a x . 

MaKCHManbHMfi CTpyM HaBaHTaKeHHa 

I HArPMAX.HH _ 6 0 0 ( A ) 

Ics. _ K H

V . ' K c 3 n • IHATP.MAX.HH _ 7 • 6 0 0 = 3 0 0 3 , 7 5 ( A ) 

CTpyM c n p a n b o B y B a H H a pe j i e 
2 

_ Ic3 • KX 3 0 0 3 , 7 5 -1 
! CP 

nT 5 0 0 / 5 

MiHiMaibHHH CTpyM K 3 , m o n p o T i K a e n o O6MOTLU pe j i e 

_ 0 , 8 7 • W M I N . H H _ 1 1 9 1 3 • 0 . 8 7 _ 

1PMIN _ _ c r i r i / c _ 3 4 , 5 ( A ) 

nT 5 0 0 / 5 1< ^ ^ HyTHHBoCTi 3aXHCTy 

I 3 4 5 

v- _ 1 PMIN _ 3 4 , 5 _ O /I ^ 1 C 
K _ — _ > 

BuTpHMKa n a c y tc3 _ 0,5C 

B u K o p u c T a e M o pe j ie T u n y P T - 4 0 / 5 . AaHHft T u n pe j ie BHKopucToByeTbca aK 3axHCT 

Big KHgKa CTpyMy HaMarmnyBaHHa. A n a HajiaiHTyBaHHa B i g KHgKa CTpyMy 

HaMarHinyBaHHa, aK noKa3ajiH BHnpo6yBaHHa Ha p a g i TpaHc opMaTopiB, M O K C M T a K o K 

BHKoHaTH ycTaBKy, piBHy 2 , 5 I H O M , He BHKoHyionu g o g a n c o B o i 3aTpHMKH 3 a x u c T y , KpiM 

BHKopucTaHHa 3BHHaHHoro BHxigHoro pe j ie . 

H a CborogHi HeMae g o c T a r a b o r o g o c B i g y 3acTocyBaHHa nor inHHx gH . 3 a x u c T i B 

TpaHc opMaTopa . T o M y , gon i j ibHo n p u BHKoHamri T a K o r o 3 a x u c T y p o 6 u r a g o c B i g n e H y 

n e p e B i p K y HajiaiHTyBaHHa 3 a x u c T y B i g KHgKa CTpyMy HaMarHwyBaHHa. 
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4.3 3axHCT Tpac(|)opMaTopa Big K 3 

4.3.1 3axucT Tpac(opMaTopa Big 30BHimHix K 3 

MaKCHManbHHH CTpyMOBHH 3axHCT ( M C 3 ) ycTaHOBJiioeMO Ha CTopoHi B H i3 gBOMa 

BHTpHMKaMH HaCy. 

CTpyM cnpaHBOByBaHHii pe i ie : 

- 3 a yMOBH HecnpaHBOByBaHHii B ig CTpyMy CaMO3anyCKy 

IC3 = KH IC3n.MAX.BH ; 

IC3 = 1,1- 638,2 = 702,02( A) 

- 3 a yMOBH y3rOg>KeHHii i3 M C 3 JiiHii 

IC3 = KHC - IY3.JIHH ; 

IC3 = 1,3 - 3 0 0 3 , 7 5 = 1307,3(A) 
C 3 115/38,5 

ITpHHMaCMO IC3 = 1307,3A 

CTpyM cnpaHBOByBaHHii pe i i e 

I K 1 3 0 7 3 
ICP = C 3 ' CX = ^ = 1 6 , 3 ( A ) ; 

^ y T i H B i C T b M C 3 npH g B o a3HOMy K 3 3 a TpaHc opMaTopoM 

34 5 
KH = 3 4 , 5 = 2,12 > 1,5 

¥ 16,3 

^ a c cnpanbOByBaHHii n e p m o r o H g p y r o r o maGua M C 3 

MC31 = tM3C.JIHH + A t = 0 , 5 + 0 , 5 = 

tMC32 = tMC31 +At = 1 + 0,5 = 1,5(C) 

4.3.2 3axucT Big ivii/K(|)a3Hnx K 3 

BHKopHCTaeMO no3goBKHif i gH epeH^ia^bHHH CTpyMOBHH 3axHCT i3 pe i i e THny 

,H,3T-11. ,H^epeHHia j ibHHH 3axHCT, BHKOHaHHH Ha npHHHHni nopiBHiiHHii CTpyMiB Ha 

B x o g i H B H x o g a x , 3acTOCOByeTbca B incocri ocHOBHoro niBHgKogiiOHoro 3axHCTy 

TpaHc opMaTopiB H aBTOTpaHc opMaTopiB. 3axHCT a6cojiK>THO ceiieKTHBHHH, p e a r y e 
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Ha y m K o g K e H H a B o6MOTKax, Ha B H B o g a x ft y c n o u y K a x 3 BHMHKanaMH, i g i e Ha 

BigicjiiOHeHHa TpaHC(j)opMaTopa 3 y c i x 6oKiB 6e3 BHTPHMKH Hacy. 3 o H a gii ' 

g H ( e p e H H i a j i B H o r o 3 a x u c T y T p a H c ( o p M a T o p a CH3T) o 6 M e K y e T B c a MicneM ycTaHoBKH 

T p a H c ( o p M a T o p i B cTpyMy, i MicTHTB y c o 6 i omHHoBKy C H , H H i npuegHaHHa T C H , 

BKjiiOHeHoro Ha IHHHHHH MicT H H . 

Pe j i e cepii ' ,H,3T-11 x a p a K T e p r o y e T B c a H a a B H i c n o ogHiei ' ra j iBMoBoi O6MOTKH B 

H H T pe j i e , mo g a e MoKjiHBicTB 3a6e3nenHTH rajiBMyBaHHa B i g cTpyMy y BBigHoMy 

KoMnjieKTi ( a 6 o B ig c y M a p H o r o cTpyMy B ogHift r p y n i KoMnjieKTiB) T p a H c ( o p M a r o p i B 

cTpyMy. X a p a K T e p u c T H K a c n p a u B o B y B a H H a pe j i e n p u H a a B H o c T rajiBMyBaHHa 

FPAE = f (FTOP) HeogHo3HanHa ft 3ajieKHTB Big KyTa MDK PO6OHHM Ipa6p i raubMoBHM 

IMOP cTpyMaMH B H T T pe j ie . B u K o p u c T a H H a raj iBMoBoi O6MOTKH g a e MoKjiHBicTB He 

B i g 6 y g o B y B a r a MiHiMaiiBHHft cTpyM c n p a u B o B y B a H H a 3 a x u c T y B i g cTpyMiB He6anaHcy 

n p u TaKHx 3oBHimHix y m K o g ^ e H H a x , KOJIH e rajiBMyBaHHa. H e cnpuHHHaeTbca 6 i i b m y 

HyTiHBicTB 3 a x u c T y . 

Bu3HanHMo c e p e g H i 3HaneHHa nepBHHHHx i BTOPHHHHX cTpyMiB B c i x cTopiH 

T p a H c ( o p M a r o p a , mo 3axHinaeMo. 

nepBHHHHH cTpyM Ha c T o p o H a x T p a H c ( o p M a T o p a B i g n o B i g a e H o r o HoMiHaiiBHift 

n o T y K H o c T i 

c 
J = " HOM . 

H O M = RTJ ' 
* 3 U HOM .CP 

^ u c n o B e 3HaneHHa g j i a CTOPOHH 1 2 1 K B : 

I HOM = « = . 9 0 , 8 5 ( A ) ; 

^ H c u o B e 3HaneHHa g j i a CTOPOHH 3 8 , 5 K B : 

1 H O = ( A ) . 

CxeMH 3 'egHaHHa T p a H c ( o p M a r o p a cTpyMy: 

n,jia 1 1 5 K B - A. 

^ n a 3 8 , 5 K B - Y 

K o e ( i n i e H T T p a H c ( o p M a H i i T p a H c ( o p M a r o p i B cTpyMy: 

,H,jia 1 1 5 K B : 
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n 1 = 4 0 0 / 5 ; 

3 8 , 5 K B : 

n 1 = 1 5 0 0 0 / 5 ; 

BTOPHHHHH CTpyM y n j i e n a x 3 a x n c T y , mo B i g n o B i g a e HOMiHanbHiii n o T y m r o c r i 

TpaHc opMaTopa : 

I _ 1 HOM '
 K
 CX . 

1 HOM _ ; 

^ H c n o B e 3HaneHHa g j i a CTOPOHH 1 1 0 K B : 

I HOM _ 1 9 0 5 - S _ 4,13 ( A ) . 

,H,jia CTOPOHH 3 8 , 5 K B : 

I h o m _ 5 6 0 - 1 _ 1,86 ( A ) . 
H O M 1 5 0 0 0 / 5 

Bu3HanuMO nepBHHHHH cTpyM He6anaHcy 6e3 y p a x y B a H H a IH 

I HE _ I HE, +1 HE 2 _ (KAMP • KOJH -e + MJ 1 ) • I*. ^ MAX .BH _ (1 • 1 • 0,1 + 0 ,16) - 1 1 0 6 _ 1 7 6 , 9 6 ( A ) 

CTpyM cnpanbOByBaHHa 3 a x u c T y 

I C 3 _ KH. • ITMAXBH. _ 1,5 • 2 3 9 _ 3 5 8 , 5 ( A ) 

CTpyM cnpanbOByBaHHii p e n e 

ICP _ K C X _ 3 5 8 5 _ 2 ,1( A ) 
C nT 1 5 0 0 0 / 5 

n o n e p e g H e 3HaneHHa ^ ^ ^ ^ H y r a u B o c T i 

K _ _ I 0 3 _ 4,5 W 5 . 

I CP 2,1 

4.4 BH3HaHeHHH HHCia B H T K J B O6MOTKH pejie ^ 3 T - 1 1 

CTpyM cnpanbOByBaHHa p e n e B ocHOBHifi 3OHi 

I _ IC.3.OCH ' KCX.BH _ 2 8 6 , 2 7 - V 3 _ 6 1 9 ( A ) • 

nT 4 0 0 / 5 

^HCJIO BHTKiB O6MOTKH p e n e g j i a OCHOBHOI CTOPOHH OCHOBHOI 30HH: 
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F 
Po3paxyHKOBe 3HaneHHa WOCH C A C H =—-—; 

1 CH.OCH 

WOCH.FACH. = 1 0 0 = I6,l34(eum) 
6,19 

HpHiiHaTe 3HaneHHa WOCH = 16mm 

CTpyM c n p a u B o B y B a H H a pe j i e 

I
 CP.OCH = F C = ~T7 = 6 , 2 5 ( A ) ; 

WOCH 1 6 

CTpyM cnpanbOByBaHHii 3 a x n c T y B OCHOBHUI 3OHi 

I C3.OCH = I CC.OCH ^ = 6 , 2 5 ~ = 5 0 0 ( A ) ; 

KCX
 1 

CTpyM c n p a u B o B y B a H H a 3 a x u c T y B Heoc roBHi i i 3oHi 

I C3.HEOCH = IC3.OCH. ' KT.MIN = 5 0 0 ' 2 , 5 = 1 2 5 0 ( A ) ; 

^HCJIO BHTKiB O6MOTKH pe j ie g j i a HeocHoBHoi' CTOPOHH 

P o 3 p a x y H K o B e 3HaneHHa 

W = 1 2 O C H W O C H = 2 , 5 1 6 = 2i5(eum\ 
1 2 HEOCH 1 , 8 6 

n p u H H a T e 3HaneHHa 

W = 2 2 • 

W 1 
HEOCH .CACHET . = 

( W — W 
HEOCH.CACH ' ' HEOCH 

W 
' HEOCH .CACH 

I„^3MAX.BH = 1106 = —25,7; 
\ 21,5 J 

IlepBHHHHH cTpyM He6aj iaHcy 3 ypaxyBaHHaM IHE 3 

I'HB = I HE + IHB..3 = 176,96 — 25,7 = 151,26(A); 

npHHHaTi H H c i a BHTKiB 

W = W 1 

WOCH = 16. 

W = W 2 
W HEOCH " CACH 2 ; 

W 22 . 
WHEOCH 2 2 

PO6HMO n e p e B i p K y 
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I -W «I -W • 
20CH ' ' OCH 2HEOCH ' ' HEOCH.PACV ' 

2,5 -16 = 4 0 « 1,86 - 21,5 = 3 9 , 9 9 

1< ^ ^ HyTuuBocTi 3 a x n c T y n p u K 3 3 a TpaHc opMaTopoM 

3 4 5 
KH = 3 4 , 5 = 5,5 « 5 

¥ 6 ,25 

KijibicicTb BHTKiB O6MOTKU ranbMyBaHHa 

— K H '
 1
 HE ' WHE0CH ' KT.MIN _

 1 , 5 - 1 5 1 , 2 6 - 2 2 - 2 , 5 _ Q Q Q / \ . 
WT0P.PACH = T 7 3 1 = K Q „ - = 8 , 9 9 ( B U m ) , 

I K . - tga 1 5 9 5 , 5 - 0 , 8 7 

npHHMaGMo HHCJio BHTKiB piBHe 9: = 9 

4.5 3axHCT Big yuiKogiKeHb ycepegimi TpaHc opMaTopa 

^IK 3axHCT B i g y m K o g K e H H a y c e p e g u m TpaHc o p M a T o p a BHKopucTaeMo ra3oBHH 

3axHCT i3 n o n i a B K o B H M p e u e T u n y P 3 T - 8 0 i cTpyMHHHHM p e u e P 3 T - 2 4 . 

r a 3 o B H H 3 a x u c T ( r 3 ) - n e 3 a x u c T B i g BHyTpimHix y m K o g K e H b TpaHc opMaTopa , 

m o c y n p o B o g K y i K T b c a BugiueHHaM r a 3 y , 3HroiceHHaM piBHa M a c i a B r a3oBoMy pe i i e , 

a 6 o iHTeHCHBHHM p y x o M noToKy Macj ia 3 6 a K a TpaHc o p M a T o p a B po3mupHHK. 

r a 3 o B H H 3 a x u c T g y K e n y T i u B u f i . n p u cepf io3Hux y m K o g K e H H a x TpaHc o p M a T o p a 

ra3oBHH 3 a x u c T g i e MHTTGBO: 0 , 1 . . . 0 , 2 c ( n p u n m u g K o c T i noToKy M a c i a He MeHme HDK 

Ha 2 5 % B u m e y c T a r o B K u ) . 3 a B g a K u HUM n e p e B a r a M ra3oBHH 3 a x u c T ( p e u e P 3 T - 8 0 ) 

O G O B ^ K O B O BCTaroBUKteTbca Ha B c i x TpaHc o p M a T o p a x noTyKHicTK) 6,3 M B A H 

6 iub ine . H a TpaHc o p M a T o p a x i3 P n H g o g a T K o B o n e p e g 6 a n a e T b c a oKpeMufi ra3oBuf i 

3 a x u c T npucTpo iK P n H ( p e u e P 3 T - 2 4 ) 

y KoMnieKTi r a 3 o B o r o p e u e P 3 T - 8 0 e T p u p i3Hux n u a c r a H u , K o K H a 3 a K u x 

B i g K a n i 6 p o B a H a Ha B i g n o B i g H y n m u g K i c T b noToKy M a c u a (ycTaHoBKy): 0 , 6 ; 0 , 9 ; 1,2 M/C. 

y c T a H o B K a 0 ,5 M/C peKoMeHgyeTbca g u a TpaHc opMaTopiB noTyKHicTK) g o 4 0 M B A 

( c u c T e M a o x o j i o g K e H H a M i J J ) . y c T a H o B K a 1,2 M/C - g u a TpaHc opMaTopiB 6ygb-aKo i ' 

n o T y K H o c T i ( i , 3 ) . 

fucm 

BP 6.141.798 
53 

M3M. flucm N doKyM. flodnucb Mama 
53 



5. O C H O B H I B H M O r H # O 3 A C T O C Y B A H H 5 I , MOHTA2KY T A 

E K C I U I Y A T A I j r i H E J I I H I H H H X O B M E ^ Y B A H I B I I E P E H A I I P y r H 

3axHCTy ei ieKTpoycTaTKyBaHHa eieKTpoycTaHOBOK H a n p y r o i o 6 - 7 5 0 K B 

3MiHHoro CTpyMy npoMHCJiOBoi' nacTOTH 5 0 ru , B i g rpo3OBHx Ta KOMyTauifiHHx 

n e p e H a n p y r noBHHHi 3acTOCOByBaracb o G M e ^ y B a n i n e p e H a n p y r u , aKi nopiBHaHO 3 

BeHTHJIBHHMH pO3pagHHKaMH Hepe3 BigCyTHiCTb iCKpOBHX npOMiKKiB i BHCOKy 

HeniHifiHicTb BOJibTaMneproi xapaKTepucTHKH ix e ieMeHTiB MaiOTb p a g n e p e B a r , a 

caMe: 

- rau6oKHH piBeHb o6Me>KeHHa B c i x B u g i B n e p e H a n p y r ; 

- 3g i6HicTb g o po3ciK>BaHHa BejiHKHx eHepr i i i ; 

- CTa6i ibHicTb xapaKTepucTHK i CTiircicTb g o CTapiHHa; 

- BigcyTHicTb cynpoBog>KyK>Horo CTpyMy n i c i a 3a racaHHa xBHjii n e p e H a n p y r u ; 

- npocTOTa KOHCTpyKuii i BHCOKa Hagii iHicTb B eKcni ryaTani i ; 

- CTiiiKicTb g o 3OBHimHix 3 a 6 p y g H e H b i3OJMniiiHoro K o p n y c y ; 

- 3gaTHicTb o 6 M e ^ y B a T H BHyTpimHi n e p e H a n p y r u ; 

- n p u BHKopucTaHHi no j i iMepHoro K o p n y c y BHCOKa BH6yxo6e3nenHicTb ; 

- M a i i r a 6 a p u T H Ta B a r a . 

O G M e K y B a n i n e p e H a n p y r u He noBHHHi 3acTOCOByBaracb g i a oGMexceHHa 

CTauioHapHux Ta KBa3icTauioHapHux pe3OHaHCHux n e p e H a n p y r . 

y B u n a g K a x , KOIH noTpiGHuii K i a c n p o n y c K H o i 3gaTHOCTi He M O ^ e 6 y r a 

3a6e3neneHO 3acTOcyBaHHaM o g H o r o O n H , go3BOieHO BHKopucTOByBaTH n a p a i e i b H e 

BCTaHOBieHHa g B o x Ta G i i b m e O n H . XapaKTepucTHKH O n H , n p r o m n e H u x g i a 

n a p a i e i b H o i poGoTu B e ieKTpoMepe>Ki , 3a6e3neHyK>Tbca n ignpueMCTBaMu-

Bupo6HHKaMH Ha n igcTaBi o n m y B a i b H u x i u c T K i B n ignpueMCTB Ha nocTanaHHa n u x 

B u p o 6 i B . 

y B P y a 6 o 3 P y O n H MO>KyTb 3acTOCOByBaTHCb Ha BHCOTi g o 1 0 0 0 M H a g piBHeM 

Mopa . KiiMaTHHHe BHKOHaHHa O n H Mae B i g n o B i g a r a BHMoraM r O C T 1 5 1 5 0 - 6 9 . O n H , 

aKi 3acTOCOBy^Tbca y B P y , noBHHHi B u G u p a r a c a BignoBigHO g o CTyneHa 3a6pygHeHHa 
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noBrrpi i . y pa3 i H e o G x i g H o c r i eKcnuyaTaHi i oGMe>KyBaHiB Ha BHCOT GiuBHie 1 0 0 0 M Hag 

piBHeM Mopa noBHHHi 3 a c T o c o B y B a r a c B cneniajTBHi O n H . 

O n H MaiOTB 3 a c T o c o B y B a r a c b B i g n o B i g H o g o H a n 6 i n B m o i gonycTHMoi p o G o n o i 

HanpyrH, HoMiHauBHoro p o 3 p a g H o r o cTpyMy, Kjiacy n p o n y c K H o i 3gaTHocTi , n u r o M o i 

eHeproeMHocTi , T u n y BHKoHaHHa i3ojniHii eneKTpoo6nagHaHHa, a K e 3axHin,aeTBcii, Ta 

Micna BcTaHoBieHHa. 

B i g n o B i g H o g o nouomeHB C O y - H E E 4 0 . 1 2 - 0 0 1 1 0 0 2 2 7 - 4 7 : 2 0 1 1 Ta C O y - H M E B 

4 0 . 1 - 2 1 6 7 7 6 8 1 - 6 7 : 2 0 1 2 Haf iGi iBmi p o G o n i Ta 3 a n u m K o B i H a n p y r u O n H noBHHHi 

B ignoBigaTH HaHGiuBinHM POGOHHM HanpyraM M e p e K i Ta piBHaM eueKTpHHHoi 

cTifiKocTi i3ojiimii e ieKTpoycTaTKyBaHHa. 

n p u GygiBHHUTBi Ta peKoHcTpyKui i eueKTpoycTaHoBoK H a n p y r o i o 3 5 - 7 5 0 K B gjiii 

i x 3 a x u c T y B i g n e p e H a n p y r noBHHHi 3 a c T o c o B y B a r a c B TLUBKH O n H . 3aMiHa B P Ha O n H 

noBHHHa 3giHcHK>BaracB 3 r igHo 3 npoeKTaMH. n p u 3aMiHi po3pagHHKiB THniB P B O , 

P B n , P B C HeoGxigHo 3acTocoByBaTH O n H 1 K i a c y n p o n y c K H o i 3 g a r a o c T i , a n p u 

3aMiHi po3pagHHKiB T u n y P B M HeoGxigHo 3acTocoByBaTH O n H 2 Kjiacy n p o n y c K H o i 

3gaTHocTi . 

y pa3 i H o B o r o GygiBHHUTBa aGo peKoHcTpyKui i B P y aGo 3 P y KiuBKicTB Ta Micna 

BcTaHoBieHHa O n H noBHHHi GyTH BH3HaneHi Ha n igcTaBi a H a i i 3 y BeuHHHH 

n e p e H a n p y r , no i iBa IKHX M o K i H B a Ha n igcTaHni i . 

OcHoBHi xapaKTepucTHKH O n H n p u i x BuGopi g u a 3acTocyBaHHa y B P y Ta 3 P y 

noBHHHi GyTH BH3HaneHi 3 a KaTanoraMH nignpueMcTB-BHpoGHHKiB. 

^ u a 3aGe3neneHHa Hagif iHoro 3 a x u c T y e i eKTpoycTaTKyBaHHa eueKTpoycTaHoBoK 

H a n p y r o i o 6 - 7 5 0 K B B i g rpo3oBHx Ta KoMyTaniftHHx n e p e H a n p y r O n H noBHHHi 

3 a c T o c o B y B a r a c B n p u 3 a x u c T i : 

- i 3 o u a n i i OGMOTOK CHUOBHX TpaHc opMaTopiB ( A T ) ; 

- inyHTyiOHHx peaKTop iB; 

- i 3 o u a n i i TpaHc opMaTopiB H a n p y r u ; 

- MicuB n e p e x o g y B K J I i KaGeuBHHx BcTaBKax; 

- HeHTpajieft TpaHc opMaTopiB , aKino BOHH Mo>KyTB n p a n i O B a r a He 3a3eMueHHMu; 
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- cxeM rpo303axHCTy MamHH, m o o G e p T a K T b c a ; 

- nyHKTiB ceKnioHyBaHHa; 

- nyHKTiB KOMepnii iHoro oGuiKy eueKTpoeHepr i i 6 - 2 0 K B . 

^ u a 3 a x n c T y 3 a x n c H o r o noKpHTTa Ka6ej i iB 3 i 3 o n a n i e K i3 3 m n T o r o n o j i i e r a n e H y 

noBHHHi 3 a c T o c o B y B a T n c b O n H y B n n a g K a x , 3a3HaneHnx y HHHHHX n p a B H u a x 

y j i a n n y B a H H a eueKTpoycTaHoBoK. 

^ u a y3a ra iBHeHHa Ta aHajii3y g o c B i g y e K c n u y a T a n i i O n H y KOJIO ix 3a3eMieHHa 

M o ^ y T B ycTaHoBHKBaTncb p e e c T p a r o p n c n p a n b o B y B a H B n p n 3acTocyBaHHi O n H B 

e n e K T p o M e p e ^ a x H a n p y r o K : 

- 1 1 0 K B i BH e; 

- 6 - 2 4 K B , aKi 3 a 6 e 3 n e n y K T B KHBueHHa o 6 e p T o B n x MamnH i eneKTponpnHManiB 

n e p m o i Ta OCOGUHBO BaKUHBoi KaTeropiH 3 a HagiHHicTK eneKTponocTanaHHa. 

O G M e K y B a n i n e p e H a n p y r noBHHHi 3 a c T o c o B y B a T n c b o g r o n a c r o y B c i x T p b o x a 3 a x 

npnegHaHHa g o m n H P Y . 3acTocyBaHHa O n H Ta B P y p i3Hnx a 3 a x o g H o r o 

npnegHaHHa Ta B ogHoMy TpH a3H0My KoMnueKTi He g o n y c K a e T b c a . CyMicHa p o 6 o T a 

O n H i B P Ha ogHoHMeHHiH a3i MoKUHBa 3 a yMoBH, KOUH B P n o x o g y XBHJH, a K a 

H a 6 i r a e 3 m m i , BcTaHoBueHo p a H i m e , HDK O n H . 

n p n B n 6 o p i Micna BcTaHoBueHHa O n H HeoGxigHo B p a x o B y B a r a HaaBHicTB 

eneKTpoycTaTKyBaHHa Ta n p n c T p o i B , aKi B p o G o n n x y M o B a x B H g i u a K T B T e n u o i 

T e M n e p a T y p a n o G u r o y a K n x M O K Bigp i3HaTnca B i g TeMnepaTypn noBiTpa . 

^IKIHO T e M n e p a T y p a n o B i T p a , y ToMy HHCJH 3 ypaxyBaHHaM i H m n x g K e p e u T e n u a , 

nepeBHinye MaKcHMaubHe 3HaneHHa TeMnepaTypn e K c n u y a T a n i i O n H , 3a3HaneHoi 

nignpneMcTBaMH-BnpoGHHKaMH, H o r o 3acTocyBaHHa 3 a 6 o p o H a e T b c a . 

,Hua 3a6e3neneHHa HagiHHoro 3 a x n c T y B Koui MDK O n H i a n a p a r o M , m o 

3axHin,aeTBca, B c T a r o B U K B a r a KoMyTaniHHi anapaTH (BHMHKani, p o 3 ' e g H y B a n i TOIIO) 

He g o 3 B o n a e T b c a . 

3MiHH B cxeMi y c T a r o B u e H H a GararoeueMeHTHHx O n H , m o BigMiHHi B i g npnHHaToi 

3 r igHo 3 iHcTpyKniaMH nignpneMcTB-BnpoGHHKiB, HeoGxigHo n o r o g K y B a T H 3 nnMH 

nignpneMcTBaMH. 
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n e p e g MOHTcDKeM O n H noBHHeH n p o B o g m n c a i x o r a a g , ^KHH BKjiiOHae: 

- n e p e B i p K y KOMnneKTHOCTi o G M e ^ y B a n a n e p e H a n p y r n ; 

- KoHTpojib 3 a BigcyTHicTio BngHMHx n o m K o g ^ e H b n o K p n m o K ejieMeHTiB O n H , 

eKpaHiB, BHBogiB, npHj iag iB g j i a BHMipy CTpyMy n p o B i g H o c T i ; 

- oHHiu,eHH5i i3oj ia i i i i B ig nHjiy i 6 p y g y ; 

- n e p e B i p K y i nopiBHaHHa MapKyBaHHa Ha BHpo6i 3 napaMeTpaMH, BKa3aHHMH B 

n a c n o p T i , TexHinHoMy o n n c i a 6 o iHcTpyKiii i 3 eKcnj iyaTai i i i . 

3anHjieHi n o B e p x H i i3oj ia i i i i O n H 3 nou iMepHoio i3ojiaiiieK> n ic j i a 

TpaHcnopTyBaHHa i 36ep i r aHHa noBHHHi oHHiu,aTHcb nHj iococoM a 6 o cyxHMH 

raHnipKaMH, n io He 3ajiHinaK>Tb BOJIOKOH. y pa3 i 3a6pygHeHHa n o B e p x H i i3oj ia i i i i i i 

npoMHBaiOTb MHibHHM PO3HHHOM, a Mici ia c n i b H H x 3a6pygHeHb - TaMnoHoM, 

3MoneHHM y po3HHHi cnHTeTHHHoro MHHHoro 3 a c o 6 y . 3 a 6 o p o H e H o 3acTocyBaHHa 

M a c e i , 6eH3HHy, G e r o o u y i MeTajieBHx IIU'TOK. n i c j i a onHiueHHa n o B e p x H i o i3oj ia i i i i 

O n H H e o 6 x i g H o npoMHTH cTpyMeHeM BogH. 

A o MoHTa>Ky gonycKa iOTbca O n H , m o n p o f i m n n o r j i a g , BHnpo6yBaHHa Ta MaiOTb 

B ignoBigHi c y n p o B i g H i goKyMeHTH 3 gaHHMH npHHMajibHo-3gaBanbHHx BHnpo6yBaHb 

nignpneMcTB-BHpo6HHKiB g i a K o ^ H o r o O n H . 

M i c i i e BcTaHoBieHHa O n H y P y noBHHHo o 6 H p a r a c a , BHxogaHH 3 H a f i G i i b m n x 

npnnycTHMHx BigcTaHefi g o eneKTpoo6nagHaHHa, m o 3axHiu,aeTbca, 3 ypaxyBaHHaM 

M o K i H B o c T i 3pyHHoro npnegHaHHa Ta 6 e 3 n e n H o r o oGcuyroByBaHHa. B i g c T a H i B ig 

O n H MaiOTb o 6 n p a T H c a 3 goTpHMaHHaM BHMor HHHHHX npaBHji y j i a i inyBaHHa 

ej ieKTpoycTaHoBoK. 

n p u M o H T a ^ i Ta eKcnj iyaTai i i i O n H nepcoHa j i noBHHeH g o T p u M y B a T u c a BHMor 

n p a B H j i y j i a i i nyBaHHa ej ieKTpoycTaHoBoK, n p a B H j i T e x H i n r o i eKcnj iyaTai i i i 

eneKTpuHHHx cTaHiiiii Ta M e p e K , n p a B H j i TexHWHoi eKcnj iyaTai i i i e j ieKTpoycTaHoBoK 

c n o ^ H B a n i B , n p a B H j i 6e3nenHo i eKcnj iyaTai i i i e j ieKTpoycTaHoBoK, n p a B H j i 6e3nenHoi 

eKcnj iyaTai i i i e j ieKTpoycTaHoBoK c n o m r e a n i B , iHcTpyKiiiii nignpHGMcTB-BHpo6HHKiB Ta 

u,iei i H c T p y K i i i . 
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Y c i po6oTH 3i BCTaHOBneHHa O n H MaiOTb npoBogHTHca n i c u a BigKuiOHeHHa i 

3a3eMjieHHii eueKTpoycTaHoBoK. 

Y c T a H o B K a O n H o n o p H o r o i n i g B i c H o r o BHKoHaHHa B eueKTpoycTaHoBKax 

noBHHHa 3giiicHK>BaTHca B i g n o B i g H o g o npoeKTy, p o 3 p o 6 u e H o r o Ta 3 a T B e p g K e H o r o B 

y c T a H o B i e H o M y n o p a g K y . 

O n H o n o p H o r o BHKoHaHHa BcTaHoBuioeTbca BepTHKajbHo Ha CTO^KH. B i g x a u e H H a 

B ig BepTHKajibHoro n o u o K e H H a peruaMeHTyeTbca BHMoraMH n i g n p n e M c T B -

BHpo6HHKiB. 

B i g c T a H i MDK a3aMH, Ha aKHx BcTaHoBuioiOTbca O n H , a 6 o B i g O n H g o 

3a3eMieHHx a 6 o Tarorx, m o 3 H a x o g a T b c a n i g H a n p y r o i o i H m n x ejieMeHTiB n igcTaHni i i , 

noBHHHi 6yTH He MeHme 3HaneHb, BH3HaneHHx HHHHHMH npaBHiaMH yjiaiinyBaHHii 

e j eKTpoycTaHoBoK. 

n i g n a c MoHTaKy Ha nigcTaHnii ' go3Boj raeTbca THMnacoBo KjacTH eueMeHTH O n H 

Ha rop rooHTanbHy , n n c T y Ta piBHy n o B e p x H i o , 3 a 3 g a n e r i g b n igKnaBniH n i g - ^ 

g e p e B ' a H GpycKH TaKHM HHHOM, inoG yHeMoKUHBHra HaBaHTaKeHHa Ha p e 6 p a 

i3onan i i . 

Y c i MeTaneBi KoHTaKTHi eueMeHTH O n H , aKi BHKopncToByraTbca g u a n i g ' e g H a H H a 

O n H g o eueKTpHHHoi M e p e K i , MaiOTb 6yTH He c x n j b H i g o Kopo3 i i a 6 o 3axHineHi B i g Hei 

Ta He noBHHHi 6yTH n o ap6oBaHi . 

MoMeHT 3aTaryBaHHa GojrriB n p n npnegHaHHi a3Horo Ta 3a3eMjnoBajrbHoro 

npoBigHHKiB He noBHHeH n e p e B H i n y B a r a 3HaneHHa, y c T a r o B u e H o r o n ignpneMcTBaMH-

Bupo6HHKaMH. Y pa3 i BigcyTHocTi iH opMan i i MoMeHT 3aTaryBaHHa GojrriB 

npHHMaeTbca B i g n o B i g H o g o r O C T 1 0 4 3 4 - 8 2 . 

3HaneHHa TaKiHHa B rop rooHTanbHoMy HanpaMKy npHegHaHoro g o O n H n p o B o g y 

He noBHHHe n e p e B H i n y B a r a 3HaneHb, BH3HaneHHx nignpHeMcTBaMH-BHpo6HHKaMH. 

C T p y M o B e g y n i n p o B o g H g o O n H MaiOTb KpinHTHca 3 p o 3 p a x o B a H o i o cuaGHHoio, 

inoG yHHKHyTH aK He6e3nenHoro o g r o G m r o r o TaKiHHa, TaK i po3ro f igyBaHHa 

n p o B o g i B . 
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^ o g a T K O B i 3 a x o g u 3 MOHTaKy 3 a c o 6 i B 3 a x n c T y B i g n e p e H a n p y r MaiOTb 6yTH 

yTOHHeiri 3 ypaxyBaHHaM MicneBHx yMOB. 

K a 6 e j i b , m o 3 ' e g H y e n J I 3 oGuagHaHHaM n igcTaHni i , Mae 6yTH 3axHineHHH Big g i i 

rpo3OBHx n e p e H a n p y r , aKi MOKyTb BHHHKaTH Ha n J I . PeKOMeHgyeTbca 3 a x u c T o 6 o x 

KiHniB KaGeuio , n p u nbOMy O n H Mae n igKiTOHaraca M i K (j)a3HHM n p o B o g o M i 

OGOUOHKOIO KaGeuio 6 e 3 n o c e p e g H b o Giua KiHneBoi M y ( T H . 

^ u a 3axHcTy B i g KOMyTaniiiHHx n e p e H a n p y r KaGeuiB, mo He 3 'egHaHi 3 n J I , 

noBHHHi 3acTocoByBaTHcb O n H , aKi peKOMeHgyeTbca ycTaHOBjnoBara Ha 36ipHHx 

mHHax, H a n p H K i a g B m a ( i T p a H c ( o p M a T o p a HanpyrH. 

^ u a nigBHineHHa e (eKTHBHocTi 3axHcTy M e p e K 6 - 1 0 K B noBHHHi 6yTH 3aGe3neneHi 

HanMeHmi BigcTaHi B i g O n H g o oGuagHaHHa, m o 3axHinaeTbca . 

^O3BoneHO n i g K i o n e H H a O n H 6 - 3 5 K B g o M e p e K i rayHKHMH a 6 o KOPCTKHMH 

MigHHMH, a joMiHieBHMH Ta cTajeBHMH mHHaMH. 

n p u BHKOHaHHi omHHOBKH O n H 3 a cxeMOO " ( a 3 a - 3 e M i a " g i a M e p e K 6 - 3 5 K B y 

B P y i 3 P y peKOMeHgyeTbca BHKOHyBaTH K o p c T K e npuegHaHHa O n H g o mHHH 

3a3eMieHHa. y 3 P y g u a npuegHaHHa g o mHHH 3a3eMieHHa go3BOiieHO 

BHKopucTOByBaTH raynKi i3OJibOBaHi npoBigHHKH B i g n o B i g H o g o BHMor HHHHHX npaBHii 

y j a m T y B a H H a e j eKTpoycTaHoBoK. 

3 6 o K y cTpyMOBegynoi noBHHHi 6yTH 3acTocoBaHi 3 ' e g H y B a i b H i mHHH, 

g o B K H H a aKHx Mae 6yTH BuGpaHa TaK, m o 6 He gonycTHTH 3OBHimHboro n ig i rp iBaHHa 

O n H 3 6 o K y i H m u x cTpyMOBegynux mHH, BHme rpaHHHHogonycTHMoi TeMnepaTypu . 

H a n p H K i a g , 3acTocyBaHHa c T a i e B o i UIHHH 2 0 x 1 MM 3aGe3nenye rpag i eHT 3HHKeHHa 

TeMnepaTypu g o 7 0 ° C Ha 5 0 MM goBKHHH . 

,H,O3BOJieHO TaKOK n i g K i o n e H H a O n H i3OJibOBaHHMH Ta Hei3OibOBaHHMH 

npoBigHHKaMH. I x g o B K H H y peKOMeHgyeTbca B u G u p a r a B giana3OHi B i g 1 0 0 MM g o 4 0 0 

MM, ypaxoByo>HH yMOBH poGoTH O n H , a TaKOK 3pyHHicTb i x nigioiiOHeHHa i 

BigioiiOHeHHa n p u BHnpoGyBaHHax. 
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P o 6 o T a 3 nigroTOBKH Ta MOHTaKy O n H noBHHHa 3giHCHK>Baracb n i g KepiBHHnTBOM 

BHCOKOKBajiicJriKOBaHoi OCO6H, a K a n p o n m n a HaBHaHHa 3 i x MOHTaKy Ta e K c n u y a T a n i i B 

ycTaHOBieHOMy n o p a g K y . 

O n H ycTaHOBiroiKTbca y B P Y Ha CToaKax a 6 o (jtyHgaMeHTax 3aBBHmKH He MeHme 

3 0 0 MM B i g piBHa n i a H y B a H H a n igcTaHni i 3 ypaxyBaHHaM BHMor eneKTpo6e3neKH Ta 

3axHCTy O n H B ig 3jHBHHx B o g i BHCoTH CHiroBoro noKpHBy. 

O n H , y aKHx HHKHin KpaH i3OJianinHoro K O K y x a po3TamoBaHHH Hag piBHeM 

njiaHyBaHHa n igcTaHni i Ha BHCOTi He MeHme 2 5 0 0 MM, go3BOiiaeTbca BCTaHOBiroBara 

6e3 nocTiHHHx o r o p o K . 

n p u BCTaHOBieHHi Ha O n H K p i n i a T b c a xoMyTaMH g o cnen ia i ibHoi T p a B e p c u 

a 6 o ycTaHOBiroiKTbca Ha BHHOCHHX KpoHinTef tHax-TpaBepcax , aKi n p u K p i n i r o i K T b c a g o 

o n o p , a 6 o Ha cnenia i ibHHx n j i o m a g K a x , 3MOHTOBaHHx y c e p e g H H i o n o p , a 6 o Ha 

o 6 r o p o g K e H H x CToaKax, po3TamoBaHHx 6 e 3 n o c e p e g H b o Giua o n o p . 

O n H Mae GyTH npuegHaHHM g o OHIHHOBKH eieKTpoycTaHOBKH 3 a i e K H O B i g Micna 

fioro ycTaHOBieHHa r i y x u M H BigrauyKeHHaMH Ge3 p o 3 ' e g H y B a n i B . 

y M i c n a x npuegHaHHa K P y E g o 3GipHHx mHH, g o aKHx nigKuiOHeHi ITJI , MaiKTb 

GyTH BCTaHOBieHi O n H . 

H a B P y HanpyroK) 3 3 0 K B Ta BHine n p u BHKOHaHHi a H a i i 3 y HagifiHOCTi 3 a x u c T y 

n igcTaHni i MaiKTb GyTH n p o B e g e H i po3paxyHKH MOKUHBHX BeiiHHHH KOMyTanifiHHx 

n e p e H a n p y r . 

H a BxigHHx n o p T a u a x B P y 3 3 0 K B Ta BHine MaiKTb GyTH BCTaHOBieHi O n H , aKi 

3 a 6 e 3 n e n a T b KacKagHy c x e M y 3 a x u c T y o G i a g H a H H a n igcTaHni i . K a c K a g H O K c x e M O K 

rpo3O3axHCTy B B a K a e T b c a c x e M a , g o a K o i B x o g a T b aK MiHiMyM g B a O n H . n e p m u f i 

BCTaHOBiroeTbca Ha BxigHOMy n o p T a i i n igcTaHni i , a g p y r u f i G e 3 n o c e p e g H b o G i i a 

o G i a g H a H H a , n o 3axHinaeTbca . 

n p u e g H a H H a O n H g o 3 a 3 e M i K B a H a n igcTaHni i Mae GyTH BHKOHaHO HanKopora iHM 

m i a x o M . y pa3 i aKino O n H BCTaHOBieHO g i a 3 a x u c T y CHiOBoro T p a H c ( o p M a T o p a ( A T ) 

HH O P , Ha TpaHc(opMaTopHOMy n o p T a i i ( n o p T a u i O P ) a K o r o BCTaHOBieHO 

GiHCKaBKOBigBig, O n H noTpiGHO p o 3 M i m y B a r a aKOMora GuroKie aGo TaK, inoG TOHKa 
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npuegmHHa O n H g o 3a3eMjjKBaHa 3 H a x o g H j j a c a MITK TOHKaMH npuegHaHHa 

3a3eMjjKBajjbHHx npoBigHHKiB nopTajry 3 6nncKaBKOBigBogoM i TpaHc o p M a T o p a ( A T , 

DTP). 

3 a HaaBHocTi B O n H c o n e j j g j j a cKugaHHa THCKy n p n BHyTpiniHboMy g y r o B o M y 

nepeKpnTTi O n H noBHHHi B c T a H o B j J K m a r a c a TaKHM HHHOM, i n o 6 ix c o n j j a 6 y n n Ha 9 0 ° 

noBepHeHi y 6 i K B ig O n H c y c i g H i x a3. 

n p n nigf ioMi O n H a 6 o i i o r o M o g y j i B H e o 6 x i g H o K o p u c T y B a r a c a TijjbKH cTajjeBHMH 

cTponaMH, aKi MaKTB ryMoBy o G o j o m c y , 3 goTpuMaHHaM TaKux yMoB: 

- n i g i i i M a r a O n H 3 a i3o j j aTop 3 a 6 o p o H a e n > c a ; 

- He 3HiMaTH c T p o n u g o THX n i p , noKH oGMeKcyBan a 6 o i i o r o Mogyj jb 6 y g e 

ocTaTonHo 3i6paHHH i HagifiHo 3aKpinneHHH Ha n p r o m n e H e g j j a Hboro Micne ; 

- n p n nigf ioMi Ta nepeMiineHHi noTp i6Ho yHHKara y g a p i B . 

M o g y j j i Gara roMogyj jbHHx O n H noBHHHi 6yTH n o c j j i g o B H o 3 'egHaHi Ha o 6 e ' K T i B 

3agaHoMy n o p a g K y B i g n o B i g H o g o MapKyBaHHa Ha M o g y j j a x i g o g a H u x iHcTpyKnii i 

n ignpueMcTB-BupoGHHKiB O n H . 

n p n MoHTa>Ki p e e c T p a T o p i B c n p a n b o B y B a H b c j j i g K e p y B a r a c a T e x m n r o K 

goKyMeHTau, ieK nignpHeMCTB-BHpo6HHKiB n u x n p u c T p o i B . 

n e p e g npuegmHHaM ejjeMeHTiB O n H , a TaKoKK BHBogy O n H i eKpaHy g o -'jaHna 

B e p x H b o r o eneMeHTy H e o 6 x i g H o n e p e K o H a r a c a B HucTOTi i i o r o KoHTaKTHoi noBepxHi . 

n p n M o H T a ^ i O n H a 6 o M o g y j i B H e o 6 x i g r o g o T p u M y B a r a c b TaKux BHMor: 

- 3 a HaaBHocTi i3ojJKBajJBHoi OCHOBH i i o r o noTp i6Ho n o n e p e g H b o 3aKpinuTH g o 

HroKHboro 1 ^ ^ n o n e p e g H b o r o Mogy j j a , o g H o n a c r o BcTaroBHBii iH BHBig 

3a3eMjeHHa; 

- y M o g y j i B 6e3 i 3 o n K B a n b H o i OCHOBH BHBig 3a3eMjeHHa K p i n u r a g o HHKHboro 

^ a H ^ a . B p a g i MogH i K a ^ BHBig 3a3eMjeHHa M O K K p i n u T u c a G o m a M H , 3 a 

g o n o M o r o K a K u x oGMeKcyBan K p i n u T b c a g o o n o p u ; 

- aKino B KoHcTpyKniK O n H B x o g a T b 3oBHimHi eKpaHH, TO ix H e o 6 x i g H o KpinuTH 

g o -jaHniB B i g n o B i g H u x M o g y j i B ; 
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- nigHirra HroKHiii Mogyj ib Ha nigroTOBJieHy g u n Hboro o n o p y , BCTaHOBHTH i 

nepeBipHTH BepTHKajibHicTb ycTaHoBKH; 

- 3 ' e g H a r a 3a3eMjiKBanbHHH BHBig O n H 3 KoHTypoM 3a3eMjieHHii o n o p u , Ha a c y 

BiH ycTaHoBieHHH. 3 a 3 e M i e H H a BHKoHaTH c T a j i e B o K IIIHHOK> nepeTHHoM He 

MeHme 4 x 4 0 MM - 2 a 6 o MigHHM gpoToM nepeTHHoM He MeHme 2 5 M M - 2 3 

Ka6eibHHMH HaKoHenHHKaMH. HKIIIO O n H 6 y g e eKcn j ryaTyBarac i i 3 

i 3 o i K B a i b H o K OCHOBOK, 3a3eMiKBanbHHH npoBigHHK noBHHeH MaTH i3oj i imiK 

3 eneKTpHHHoK MinHicTK He HHKcne 3 K B . 3 a H e o 6 x i g H o c T i nigKjiKHeHHii 

niHHibHHKa i M n y i b c i B BiH noBHHeH 6 y r a BKUKHeHHii B po3pHB 

3 a 3 e M i K B a n b H o r o npoBigHHKa Ha BigcTaHi He 6i j ib ine 3 MeTpiB B i g oGMeKcyBana. 

K o p n y c jiiHHjibHHKa 3 'egHaTH i3 3a3eMjiKBajibHHM KoHTypoM y TOHLU 

nigicjiKHeHHii g o Hboro 3a3eMjieHHii oGMeKcyBana MigHHM npoBigHHKoM 

nepeTHHoM He MeHme 4 MM - 2 ; 

- n i c u a BcTaHoBieHHa HacTynHoro Mogyj i a 3gi f icHKBaTH ix 3aKpinjieHHa; 

- g o jiiHifiHoro BHBogy O n H npHegHaTH npoBigHHK, m o fige g o jiiHii, i npoBigHHK, 

iiKHH fige g o oGuagHaHHa, m o 3axHinaeTbca . 

O n H - i l Ta O n H - I I I noBHHHi 3 a c T o c o B y B a r a c i i : 

- Ha n e p e x i g H H x n p o j i b o T a x Hepe3 BogofiMH Ta iHmi nepe imcogH Ha Tpac i I I J I ; 

- Ha m i 3 o c n a 6 n e H o K i 3 o j i a u i e K ; 

- Ha gBoKoj ioBHx o n o p a x n i l npH n p o x o g K e H H i TpacH n i l B pa f ioHax 3 Bej iHKoK 

r p o 3 o B o K aKTHBHicTK ( n o H a g 1 0 0 rpo3oBHx rogHH Ha p i c ) B ogHoMy c o m I I J I ; 

- Ha n i l , m o n p o x o g H T b n o paf ioHy 3 n i g B H i n e r o K r p o 3 o B o K aKTHBHicTK; 

- y pa f ioHax 3i c n a G c o npoBigHHM rpyHToM i BejiHKHM o n o p o M 3a3eMjieHHii o n o p ; 

- Ha n i 6e3 rpo3o3axHcHHx Tpoc iB. 

M o H T a K O n H y n igBicHoMy BHKoHaHHi n p o B o g H T b c a c n o c o 6 o M HapomyBaHHii 

noe ieMeHTHo B roprooHTaj ibHoMy nouoKceHHi 6 e 3 n o c e p e g H b o Ha Micui MoHTaKy Ha 

piBHifi Ta HHcTifi noBepxHi . 
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B H C H O B K H 

n p n BHKOHaiffli g a H o i p o 6 o TH 6 y B 3po6jieHHH po3paxyHOK ejieKTpHHHoi M e p e K i , 

g e npoBegeHO B u 6 i p H a n p y r u , n p o B o g i B JiiHiii, CHJIOBHX TpaHc opMaTopiB; 

p o 3 p a x o B a H o n a p a M e T p u cxeMH 3aMimeHHii M e p e K i . T a K O K 3po6jieHO p o 3 p a x y H o K 

peKHMy po3iMKHyToi M e p e K i ii HopMaiiBHoro peKHMy 3aMKHyToi M e p e K i . 

y x o g i p o 3 p a x y H K y ejieKTpHHHoi nacTHHH n igcTaHni i 6y j io o 6 p a H o : 

- HHCJIO H noTyKHicTB CHJIOBHX TpaHc opMaTopiB Ha n igcTaHni i ; 

- BHMHKani B p o 3 n o g i i B H u x n p u c T p o a x ; 

- TpaHc opMaTopH CTpyMy H H a n p y r u ; 

- oiHHHoBKy P y . 

Po3paxoByK>HH eieKTpoMarHiTHi n e p e x i g H i n p o n e c u , 6y j io B r o H a n e r o 

Hagnepex igHHH Ta ygapHHii CTpyMH n p u CHMeTpuHHOMy (TpH a3HOMy ) K 3 . 

B x o g i B u 6 o p y pe j i e i iHoro 3 a x u c T y 3po6jieHO po3paxyHOK: 

-CTpyMiB K 3 ; 

- M C 3 JiiHii, B i g x o g u T B B ig H H H H H TpaHc opMaTopa . 

I I K 3 a x u c T , 3acTOcyBa iH pe j ie T u n y P T - 4 0 / 5 . 3 a x u c T y B ig M b ^ a 3 H u x K 3 

BHKopHCTaiH n o 3 g o B K H i i i gH epeH^ia^BHHH CTpyMOBHH 3 a x u c T i3 pe j ie T u n y ^ 3 T - 1 1 . 

ra3OBHH 3 a x u c T i3 noniaBKOBHM pe j i e P 3 T - 8 0 i P 3 T - 2 4 3acTOcyBajiH gjiii 3 a x u c T y B i g 

y m K o g K e H B y c e p e g u H i TpaHc opMaTopa . 
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