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B C T y n 

5IK CBÍgHHTb a H a ! Í 3 c y n a c H o r o CTaHy ejeKTpHHHHx M e p e K , i cHye oÔ'eKTHBHa 

HeoÔxigHÍCTb y onTHMÍ3aniľ peKHMÍB ľx poÔOTH, y g o c K O H a u e m í a n p H H n u n i B 

n o Ô y g o B H M e p e K 3a pÍBHaMH H a n p y r H Ta BHgaMH BHKOHaHHa, KOMmeKCHÍH 

aBTOMaTH3aniľ, nigBHmeHHi HagÍHHOCTÍ, aKOCTÍ Ta e^eKTHBHOCTÍ (JjyHKnioHyBaHHa 

M e p e K 3 ypaxyBaHHaM per ioHaj rbHHx ocoÔjTHBOCTeH, mo 3aÔe3neHHTb e^eKTHBHe 

y n p a B j Í H H a , M o g e p m 3 a n i i o Ta ÍHHOBaiiiHHHH po3BHTOK ejeKTpHHHHx M e p e K . I J i Ta 

mini n p o Ô j e M H B H M a r a o T b CBoro p o 3 B ' a 3 a H H a m j a x o M BHÔopy onTHMajrbHoro 

HanpaMKy po3BHTKy ejeKTpHHHHx M e p e K me Ha e T a n i npoeKTyBaHHa. P e 3 y j b T a T H 

poÔOTH p o 3 n o g Í ! b H H x ejeKTpHHHHx M e p e K ÔaraTO B HOMy B H 3 H a n a o T b HagÍHHÍCTb, 

aKÍCTb, Í e^eKTHBHÍCTb pOÔOTH Bcieľ O E C YKpaľHH. 

OCHOBHOO MeTOO gaHOľ pOÔOTH e ^OpMyBaHHa HaBHHOK B OÔjaCTÍ 

po3paxyHKÍB H a H a ! Í 3 y peKHMÍB ejeKTpHHHHx CHCTeM i M e p e K , n e p e x i g H H x 

n p o n e c Í B B ejeKTpHHHHx M e p e K a x , BHÔopy noTyKHOCTÍ CHJOBHX 

TpaHC^opMaTopÍB , cxeM 3 ' e g H a H b , ocHOBHoro BCTaTKyBaHHa H OOHHOBKH, 3axHCTy 

TpaHC^opMaTopÍB . 

Y n p o n e c i BHKOHaHHa poÔOTH HeoÔxigHO BHpiraHTH HacTynHÍ 3aBgaHHa: 

- BH3HaHHTH nHTOMÍ n a p a M e T p H J J E n i KaTajOKHÍ gaHÍ TpaHC^opMaTopÍB . 

BHKOHaTH po3paxyHOK napaMeTpÍB cxeMH 3aMÍmeHHa mm! H TpaHC(j)opMaTopÍB. 

BH3HaHHTH HaBegeHÍ g o CTOPOHH B H HaBaHTaKeHHa TpaHC^opMaTopÍB (3 

ypaxyBaHHaM BTpaT B oÔMOTKax TpaHC(J)opMaTopÍB); 

- CKuacTH po3paxyHKOBy c x e M y 3aMÍmeHHa M e p e K Í H BH3HaHHTH po3paxyHKOBÍ 

HaBaHTaKeHHa By3!ÍB M e p e K Í (3 ypaxyBaHHaM BTpaT y KOJÍ H a M a r a i n y B a H H a 

TpaHC^opMaTopÍB i peaKTHBHoľ noTyKHOCTÍ, mo r e H e p y e T b c a j ÍHÍaMH); 

- y B a K a o H H UÍHÍIO JJ -1 aBapiHHO BigKmoHeHOio, BHKOHaTH po3paxyHOK 

p e K H M y po3ÍMKHyToľ M e p e K Í . BH3HaHHTH H a n p y r H y B y 3 j a x M e p e K Í , BTpaTH 

H a n p y r H H BTpaTH noTyKHOCTÍ Ha g i u a H K a x M e p e K Í . n e p e B Í p H T H gonycTHMÍCTb 

p e K H M y 3a pÍBHaMH H a n p y r i 3a HarpÍBaHHaM n p o B o g Í B ; 

- BHKOHaTH pO3paxyHOK HOpMajbHOrO p e K H M y 3aMKHyTOľ M e p e K Í (BCÍ UÍHÍI 

fucm 
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BKuiOHeHi B poÔOTy). BH3HaHHTH H a n p y r H y B y 3 j a x M e p e K Í , BTpaTH H a n p y r H H 

BTpaTH noTyKHOCTÍ B M e p e K Í . BHKOHaTH aHajTÍ3 OTpHMaHHx p e 3 y j b T a T Í B ; 

- BH3HaHHTH c y M a p H y noTyKHÍCTb cnoKHBHoľ n i g c T a H i i ľ . BHÔpaTH HHCjO H 

nOTyKHÍCTb CHjOBHx TpaHC^OpMaTOpÍB Ha n ÍgCTaHlÍľ Í3 BKa3ÍBKOO ľxHÍx 

napaMeTpÍB; 

- 3a HOMÍHarbHHMH napaMeTpaMH (3 ypaxyBaHHaM giľ CTpyMÍB K 3 ) 3poÔHTH 

BHÔip BHMHKaHÍB y p o 3 n o g m b H H x n p H C T p o a x ( P I ) BCÍX H a n p y r n igcTaHniľ . ,H,aTH 

KOpOTKHH OnHC OÔpaHHx BHMHKaHÍB; 

- BHKOHaTH po3paxyHOK e jeKTpoMarHiTHHx n e p e x i g H H x n p o n e c Í B Ta 

p e j e H H o r o 3axHCTy T p a H C ^ o p M a T o p a , a TaKOK BKHTH 3axogÍB 3 

e H e p r o 3 Ô e p e K e H H a . 

fucm 
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1 P O 3 P A X Y H O K E J J E K T P Í M H O I M E P E ) K I 

1.1 A H a r Í 3 BHxigHHx napaMeTpÍB 

B H x i g H a c x e M a M e p e K Í g j a npoeKTyBaHHa 3OÔpaKeHa Ha pHC. 1 .1 . H a n p y r a 

g K e p e j a K H B j e H H a n i g T p H M y e T b c a 1 2 1 KB. Y TaÔmHnax 1.1 Ta 1.2 HaBegeHÍ 

noHaTKOBÍ gaHÍ g j a po3paxyHKÍB. 

Taônuijn 1.1 - llapaMempu noeimpnnux niniu 

JJÍHÍa M a p K a n p o B o g Í B ^OBKHHa R J J , KM 

JJ-1 A C - 1 8 5 5 0 

JJ -2 A C - 1 8 5 4 0 

JJ -3 A C - 1 5 0 3 0 

JJ -4 A C - 1 5 0 3 0 

TaôJiuijH 1.2 - llomyjfcnocmi naeanmajfcenb 

HaBaHTaKeHHa n o T y K H Í C T b , M B A K a T e r o p i a 

S-1 2 5 + j 1 0 I 

S-2 1 5 + J 1 0 I 

S-3 2 0 + j 1 0 I 

S-4 1 0 + j 5 I I 

i A 

Jl-3 Jl-4 I 
nc-i nc-2 S3 nc-3 

T 
Si 

T 
S2 

J 
S4 

PHC 1.1 B H x i g H a c x e M a M e p e K Í 

fucm 
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1.2 Po3paxyHOK napaMeTpÍB cxeMH 3aMimeHHa 

,H,jia noHaTKy p o 3 p a x y e M O n a p a M e T p H cxeM 3aMiineHHa JIÍHÍH. 

n a p a M e T p H UÍHÍI J J -1 ( A C - 1 8 5 / 2 9 ) . 

IHTOMÍ aKTHBHHH ( R 0 ) Ta peaKTHBHHH ( X 0 ) OnOpH, a TaKOK eMHÍCHy 

npoBÍgHÍCTb JIÍHÍÍ ( b 0 ) 3HaxogHMO 3a KaTaiOKHHM gaHHMH [ 2 ] : 

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

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

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

^OBKHHa IÍHÍ1 l 1 = 5 0 KM, 

T o g i : 

AKTHBHHH o n i p JIÍHÍÍ 3HaxogHTbca n o (j)opMyjii: 

R ^ = R 0 * l 1 = 0 , 1 6 2 * 5 0 = 8 , 1 OM. 

PeaKTHBHHH o n i p JIÍHÍÍ 3HaxogHTbca n o ( (opMyji i : 

X J J = X 0 * l 1 = 0 , 4 1 3 * 5 0 = 2 0 , 7 OM. 

3 a p a g H a noTyKHÍCTb 3HaxogHTbca n o ( (opMyji i : 

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

A H a i o r Í H H O npoBogHMO po3paxyHOK aKTHBHoro H peaKTHBHoro o n o p Í B , a 

TaKOK 3apagHOí noTyKHOCTÍ g j i a ÍHHIHX JIÍHÍH. 

A i a m m ! J J -2 ( A C - 1 8 5 / 2 9 ) : 

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

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

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

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

A i a i ÍHÍ í J J -3 ( A C - 1 5 0 / 2 4 ) : 

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

R ^ = R 0 * l 3 = 0 , 1 9 8 * 3 0 = 5 , 9 OM. 

X J = X 0 * 1 3 = 0 , 4 2 * 3 0 = 1 2 , 6 OM. 

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

A i a i ÍHÍ í J J -4 ( A C - 1 5 0 / 2 4 ) : 

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

fucm 
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RJI= R o * l 4 = 0 , 1 9 8 * 3 0 = 5 , 9 OM. 

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

Q i 4 = U 2 * b o * i 4 / 2 = 1 1 0 2 * 2 , 7 * 1 0 " 6 * 3 0 / 2 = 0 , 5 M B A p . 

Po3paxyHOK napaMeTpÍB cxeM 3 a M Í i n e m r a TpaHC^opMaTopÍB: 

OCKÍJIBKH B e^eKTpnHHÍH M e p e K Í c n o K H B a n í I Ta I I K a T e r o p í i , TO 3rígHO n Y E 

Ha y c Í x mgcTaHĽÚax BcTaHoBjnoeMo n o 2 TpaHC(j)opMaTopn. B u x o g a n u 3 BejiHHHHH 

n o T y K H o c T Í Ta H a n p y r H KHBjíeHHi c n o K H B a n Í B , Ha nígcTaHHÚrx o ô p a H o TaKÍ 

T p a H c ^ o p M a T o p n . 

n Í g c T a H H Í a n C - 1 : 

T u n - T A H ^ - 2 5 0 0 0 / 1 1 0 

SHOM=25 M B A . 

U H O M , n o oÔMoTKax: 

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

UK = 1 0 , 5 % . 

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

A P X = 3 4 KBT = 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 H cxeMH 3aMÍrneHHi g a H o r o T p a H c ^ o p M a T o p a . 

AKTHBHHH o n Í p oôyMoBjíeHHH BTpaTaMH aKTHBHoi n o T y K H o c T Í y BCÍX 

oÔMoTKax T p a H c ^ o p M a T o p a H 3 H a x o g H T t c a 3 g o c j i í g y K . 3 . n o ( (opMyji í : 

R • U'HOM 1 7 0 1 1 0 2 - 1 0 3

 i 2 o 

R t 1 = = 2 5 0 0 0 2 = 1 , 2 O m . 

3Í 3HaHgeHHx H a n p y r K . 3 . y KOKHÍH OÔMOTHÍ MoKHa 3HaHTH peaKTHBHHH o n Í p 

T p a H c ^ o p M a T o p a : 

U • U2 1 0 , 5 - 1 1 0 2 - 1 0 3 

X ' T 1 = 1 0 0 • S™ = 1 0 0 • 2 5 0 0 0 = 3 2 O M . 

HOM 

P o 3 p a x o B y e M o TaKoK BTpaTH peaKTHBHoi n o T y K H o c T Í 3 g o c j i í g y X . X . n o 

( (opMyji í : 

fucm 
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IY • SHOM 0 ,55 • 2 5 0 0 0 
A Q ' X T I = = ' n = 0 , 2 2 M B A p . 

V X T 1 100 100 ' Ť 

TaK aK y BHxigHiH cxeMi B Mepe>ícy B i a n o n e m gBa napaj ie j ibHO n p a n i o i O H H x 

ogHOTffliHHx T p a H C ^ o p M a T o p n , TO g j ia c n p o m e m i a po3paxyHKOBOi cxeMH MO5KJIHBÍ 

c n p o m e m i a : 

O n i p g B o x napaj ie j ibHO npan io iOHHx T p a H c ^ o p M a T o p Í B : 

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

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

BTpaTH n o T y K H o c T Í X . X . n e p m o r o T p a H c ^ o p M a T o p a M O ^ H a 3 a n u c a T H : 

A S X T 1 = 2 A P , X T 1 + J 2 A Q ' X T 1 = 0 , 0 8 + J 0 , 4 4 M B A . 

AHanor ÍHHO p o 3 p a x o B y e M O n a p a M e T p H m n n r x T p a H c ^ o p M a T o p Í B : 

I l i g c T a H n i a n C - 2 : 

T H n - T ^ T H - 4 0 0 0 0 / 1 1 0 / 3 5 / 1 0 

SHOM=40 M B A . 

U H O M , n o oÔMOTKax: 

B H - 1 1 0 KB, C H - 3 5 KB, H H - 1 1 KB. 

U K , n o oÔMOTKax: 

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

A P K = 2 0 0 KBT = 0 ,2 MBT. 

A P X = 3 9 KBT = 0 , 0 3 9 MBT. 

I X = 0 , 6 % . 

R ' APK • U2

HOM 200 110 2 • 103

 1 6 O 

R O 6 m 2 = = = 1 , 6 OM. 

^ SIOM 40000 2 ' 

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

,H,e R ' T B - aKTHBHHH o n i p OÔMOTKH BHffl,oi H a n p y r H T p a H c ^ o p M a T o p a , R ' T C -

aKTHBHHH o n i p OÔMOTKH c e p e g H b o i H a n p y r H TpaHc(j)opMaTopa, R ' T H - aKTHBHHH 

o n i p OÔMOTKH HH)KHOi H a n p y r H T p a H c ^ o p M a T o p a . 

UKB2=0,5(UKB-C+UKB-H-UKC-H)=0,5(10 ,5+17 ,5-6 ,5) = 2 1 , 5 % 

UKC2=0,5(UKB-C-UKB-H+UKC-H)=0 

fucm 
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UKH2=0 ,5 ( -UKB-C+UKB-H+UKC-H)=0 ,5 ( -10 ,5+17 ,5+6 ,5 ) = 1 3 , 5 % 

3 a H a n p y r o K ) K . 3 . y KOKHÍH OÔMOTIIÍ T p a H C ^ o p M a T o p a MoKHa 3HaHTH 

peaKTHBHHH o n i p : 

U • U2 2 1 5 - 1 1 0 2 - 1 0 3 

X ' T 2 y = U K B U H U M = 2 1

I ^ 1 1 ^ ^ OM. 
1 0 0 • SHUM 1 0 0 • 4 0 0 0 0 

X ' T 2 C = 0 . 

U • U2 13 5 - H O 2 - 1 0 3 

1OO • SHUM 1OO • 4OOOO 

P o 3 p a x o B y e M o TaKoK BTpaTH peaKTHBHoi n o T y K H o c T Í 3 g o c j i i g y X . X . n o 

(j)opMyjii: 

A Q ' X T 2 = Í ^ H U M - 0 , 6 ^ 4 0 0 0 0 = 0 , 2 4 M B A p . 

TaK aK y BHxigHÍH cxeMÍ B M e p e K y BKjnKHem gBa n a p a i e j i b H o npainKiKHHx 

ogHoTHnHHx T p a H C ^ o p M a T o p H , TO gj ia c n p o m e m r a p o 3 p a x y H K o B o i cxeMH MOKJIHBÍ 

c n p o m e m r a : 

O n i p g B o x n a p a i e i b H o npainKiKHHx T p a H c ^ o p M a T o p Í B : 

RT2B=RT2C=RT2H=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 Í X . X . T p a H c ^ o p M a T o p a MoKHa 3 a n u c a T H : 

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 . 

n i g c T a H i i a n C - 3 : 

T u n : T ^ H - 1 0 0 0 0 / 1 1 0 / 3 5 

SHOM= 1O M B A . 

U H O M , n o oÔMoTKax: 

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

UK = 1 0 , 5 % . 

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

fucm 
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A P X = 1 4 KBT = O,O14 M B T . 

I X = 0 , 7 % . 

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 = A P K - U H U M = 7 0 - 1 1 ^ ^ = 1 , 2 

S2 

HUM 

1OOOO2 

X ' T 3 = U K _ U H U M = 1 0 ? 5 „ „„ = 3 2 OM. 
lOO • St 

lOO•lOOOO 

A Q ' X T 3 = " 
IX • S HUM _ 0,7 •lOOOO 

= 0 , 2 2 M B A p . 
lOO lOO 

n a p a M e T p u cxeMH 3aMi ineHHi n a p a i i e j i b H o B K i K n e H u x T p a H c ^ o p M a T o p Í B : 

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 3 + J 0 , 4 4 M B A . 

1.3 P o 3 p a x y H o K cxeMH 3aMÍm,eHHa M e p e K Í . 

C x e M y 3aMÍm,eHHa M e p e K Í 3 o ô p a K e H o Ha p u c . l . 2 . 

PHC 1.2 C x e M a 3aMi ineHHi 

fucm 
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n p u p o 3 p a x y H K y nepeToKÍB n o T y K H o c T e H i g e M o 3a HanpaMKoM BÍg BÍgoMHx 

n o T y K H o c T e H c n o K H B a n a g o inyKaHoi n o T y K H o c T Í Ha B x o g i M e p e K Í , p o 3 p a x o B a H o i 

BÍgnoBÍgHo g o cxeMH 3aMÍineHHa. 

P o 3 p a x o B y e M o noTyKHÍcTb Ha n o n a T K y gijiaHKH 2 - 5 : 

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

A S T I = 1 
T l 

S 

V UHUM J 
= ( O , 6 + y i 6 ) 

2 5 2 + lO : 

l l O 2 

2 \ 

=O,O4+jO,96 M B A . 

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 l l , 4 M B A . 

P o 3 p a x o B y e M o noTyKHÍcTb Ha n o n a T K y gijiaHKH 4 - 9 : 

S 4 9 = S4+AST3+ASXT3 

A S T 3 = 1T 3 

V
 U HUM J 

= ( O , 6 + y i 6 ) 
2 2 

l O + 5 

l l O 2 

= 0 , 0 1 + J 0 , 1 7 M B A . 

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

P o 3 p a x o B y e M o noTyKHÍcTb Ha n o n a T K y gijiaHKH 6 - 7 : 

S 6 7 = S 2 + A S T 2 H 

A S T 2 H = Z

T 
2 H 

S 

V
 U HUM J 

= ( 0 , 4 + j 2O) 
0 5 2 + lO 2 

l l O 2 

= O , O l + j O , 5 4 M B A . 

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

P o 3 p a x o B y e M o noTyKHÍcTb Ha n o n a T K y gijiaHKH 6 - 8 : 

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

A S T 2 C = Z

T 2 

V
 U HUM J 

=(0,4) 
2O 2 + lO 

l l O 2 

2 

=O,O2 M B A . 

S 6 8 = 2 O + j lO+O,O2=2O,O2+ j lO M B A . 

P o 3 p a x o B y e M o noTyKHÍcTb Ha K m n i gijiaHKH 3 - 6 : 

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

P o 3 p a x o B y e M o noTyKHÍcTb Ha n o n a T K y gijiaHKH 3 - 6 : 

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

AST2B= 1T 2 

S 

V UHUM J 
= ( 0 , 4 + j 3 2 ) [ 3 5 , 0 3

1 I + 0

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

fucm 
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S 3 6 = 3 5 , O 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 . 

l . 3 . l P o 3 p a x y H o K n o T y K H o c T e H i H a n p y r a B a p i H H o r o p e K H M y p o ô o T H M e p e K Í 

B aKocTÍ a B a p i H H o r o p e K H M y po3r j i aHeMo p o ô o T y M e p e K Í n p u BigKjnKHeHÍH 

JIÍHÍÍ J I - l . P o 3 p a x y H o K n p o B o g H T b c a 3 r i g H o p u c 1.3. 

SA 1 

121 KB \ 

SH12 
S3 

1J12 
- C Z h -

SK12 2 S^2l 

"si 
§3 

1J3 SK23 3 S 34 

S 25 S 36 

§3 
1J4 

S49 

PHC 1.3 C x e M a 3aMÍineHHa po3ÍMKHyToi M e p e K Í 

P o 3 p a x o B y e M o noTyKHÍcTb S 3 4 : 

S 3 4 = S 4 9 + A S I 4 - J Q I 4 

ASJJ4= 1 J 4 

S 

V UHUM J 
= ( 5 , 9 + j l W 1 0 0 9 ^ 2 

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

S 3 4 = l O , O 9 + J 5 , 6 1 + 0 , 0 6 + J 0 , 1 4 - jO ,5 = 1 0 , 1 5 + J 5 , 2 5 M B A . 

P o 3 p a x o B y e M o n o T y K H i c T b S 2 3 : 

S 2 3 K = S34+ 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 . 

H 
P o 3 p a x o B y e M o n o T y K H i c T b S 2 3 : 

S 2 3 H = S 2 3 A O + A S I 3 - J Q I 3 

A S J 3 = 1 J 3 
V UHUM J 

S U (5,9 + JW 4 5 , 3 1 ^ 3 0 , 6 3 ) = 1 , 4 6 + J 3 , 1 1 M B A . 

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 K H i c T b S l 2 : 

S i 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 . 

H 
P o 3 p a x o B y e M o n o T y K H i c T b S l 2 : 

S l 2 H = S 1 2 K + A S I 2 - J Q I 2 

2 

2 

fucm 
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ASJJ2= 1, 
S 

V UHUM J 

= ( 6 , 5 + J 1 6 , 5 ( 7 1 , 8 9

1 + O

4 4 , 6 4 1 = 3 , 8 5 + J 9 , 7 6 M B A . 

S I 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 noTyKHÍcTb S A : 

SA = S i 2 H = 7 5 , 7 3 + J 5 3 , 7 M B A . 

3 H a x o g H M o H a n p y r y y By3j iax M e p e K Í , BHKopucTOByiKHH H a n p y r y Ha n iHHax 

g K e p e i a KHBjieHHa H 3HaHgeHÍ Ha n o n e p e g H b o M y e T a n i n o T y K H o c T Í Ha n o n a T K y 

KOKHOÍ gijiaHKH M e p e K Í aK BHxigHÍ gaHÍ . 

B u 3 H a n a e M o H a n p y r y U 2 : 

U 2 = U I - 12 ' JJ 2 ^ 4 2 ' J 2 — j \2 ' J 2 ^ 4 2 ' J 2 

U U 

l 2 l - 7 5 , 7 3 ^ 6 , 5 • 5 3 , 7 1 6 , 5 — j 7 5 , 7 3 1 6 , 5 — 5 3 , 7 ^ 6 , 5 = IO9 ,61 - J7 ,44 KB. 
1 2 1 1 2 1 

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

| U 2 | = l O 9 , 8 6 KB. 

P o 3 p a x y H o K H a n p y r Ha ÍHIHHX n iHHax M e p e K Í BHKoHyeTbca aHa j io r inHo . 

B u 3 H a n a e M o H a n p y r y IIIHHH 3 : 

U 3 = U 2 23 ' JJ3 ž ^ 2 3 ' J3 — j 23 ' J3 ^ 2 3 * JJ3 _ 

U U 

= 1 0 9 , 8 6 -
4 6 , 7 7 • 5,9 + 3 3 , 2 4 • 12 ,6 . 4 6 , 7 7 • 12 ,6 — 3 3 , 2 4 • 5,9 

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

= 1 0 3 , 5 4 - J 3 , 5 8 KB. 

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

| U 3 | = l O 3 , 6 KB. 

B u 3 H a n a e M o H a n p y r y HHHH 4 : 

U 4 = U 3 23 ' JJ4 ž ^ 2 3 ' J4 — j 23 ' J 4 ! t i 2 3 ' J 4 _ 

U U 

1 a o ^ 10 ,15 • 5,9 + 5 ,25 12 ,6 10 ,15 12 ,6 — 5 ,25 • 5,9 
= 1 0 3 , 6 j 

1 0 3 , 6 1 0 3 , 6 

fucm 
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= 1 0 2 , 3 8 - J 0 , 9 4 K B 

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

| U 4 | = l O 2 , 4 KB. 

B u 3 H a n a e M o H a n p y r y IHHHH 5 : 

P ^ R + Q ^ X P ^ X — Q ^ R 
U ' = U 25 ' Tl ž ^ 2 5 ' Tl — j f 25 ' T l ! t i 2 5 ' T 

U 2 U 2 

, A O o r 2 5 , 1 2 • 0 ,6 + l l , 4 • 16 . 2 5 , 1 2 • 16 — l l , 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 KB. 

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

| U 5 ' | = 1 0 8 , 1 2 KB. 

3 H a x o g H M o K o e ^ i i i e H T T p a H c ^ o p M a i i i , He BÍgHomeHHa H a n p y r H Ha OÔMOTHÍ 

c e p e g H b o i H a n p y r u g o H a n p y r H Ha OÔMOTHÍ HHKHOÍ H a n p y r u : 

UCH HUM 1 1 0 /,.,., 
IIBH= = = = 3 , 1 4 . 

U 35 
HH _ HUM 

B u K o p u c T o B y K H H Koe(()ÍHÍeHT TpaHc(j)opMaHÍi, npHBogHMo oTpHMaHy H a n p y r y g o 

H a n p y r u Ha OÔMOTHÍ HHKHOÍ H a n p y r u : 

U 5 = U 5 ' / n B H = l O 8 , l 2 / 3 , l 4 = 3 4 , 4 3 KB. 

B u 3 H a n a e M o H a n p y r y IHHHH 7 : 

, A O ^ 35 ,16 • 0 ,8 + 2 5 , 7 8 • 5 2 . 35 ,13 • 5 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 7 , 4 5 KB. 

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

| U 7 ' | = 9 9 , 0 6 KB. 

3 H a x o g H M o K o e ^ i i i e H T T p a H c ^ o p M a i i i , He BÍgHomeHHa H a n p y r u Ha OÔMOTHÍ 

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 OÔMOTHÍ HHKHOÍ H a n p y r u : 

U CH HUM 1 1 0 .... 
nBH= = = = l l . 

U lO 
^ HH HUM L KJ 

fucm 
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BuKopucTOByiKHH Koe(()ÍHÍeHT T p a H c ^ o p M a H Í i n p u B o g H M o oTpHMaHy H a n p y r y g o 

H a n p y r u Ha OÔMOTHÍ HHKHOÍ H a n p y r u : 

U 7 = U 7 ' / n B H = 9 9 , O 6 / l l = 9 , O l KB. 

B u 3 H a n a e M o H a n p y r y IHHHH 8: 

U 8 = U 3 U3 j U 

, A O r 35 ,16 • 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 KB. 

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

| U 8 ' | = 9 8 , 9 6 KB. 

3 H a x o g H M o K o e ^ i i i e H T T p a H c ^ o p M a i i i , He BÍgHomeHHa H a n p y r u Ha OÔMOTHÍ 

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 OÔMOTHÍ HHKHOÍ H a n p y r u : 

U CH HUM 1 1 0
 -t a 

nBH= = = = 3 , 1 4 . 
U 35 
^ HH _ HUM 

BuKopucTOByiKHH Koe(()ÍHÍeHT T p a H c ^ o p M a H Í i n p u B o g H M o oTpHMaHy H a n p y r y g o 

H a n p y r u Ha OÔMOTHÍ HHKHOÍ H a n p y r u : 

U 8 = W / n B H = 9 8 , 9 6 / 3 , l 4 = 3 l , 6 KB. 

B u 3 H a n a e M o H a n p y r y IHHHH 9: 
U ' = U 49 ' T 3 ž ^ 4 9 ' T 3 — j f 49 ' T 3 ^ 4 9 * T 3 

U 4 U 4 

, M A lO,O9 • 0 ,6 + 5 ,61 • 16 lO,O9 • 16 — 5 ,61 • 0 ,6 
= 1 0 2 , 4 j — — = 

1 0 2 , 4 1 0 2 , 4 

= l O l , 4 6 - j l , 5 4 KB. 

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

| U 5 ' | = l O l , 5 KB. 

3 H a x o g H M o Koe^ÍHÍeHT T p a H c ^ o p M a i i i , He BÍgHomeHHa H a n p y r u Ha OÔMOTHÍ 

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 OÔMOTHÍ HHKHOÍ H a n p y r u : 

U CH HUM 1 1 0 

nBH= = = = 3 , 1 4 . 
U 35 
^ HH HUM -J ~> fucm 
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BuKopucTOByiKHH Koe(()ÍHÍeHT T p a H c ^ o p M a H Í i n p u B o g H M o oTpHMaHy H a n p y r y g o 

H a n p y r u Ha OÔMOTHÍ HHKHOÍ H a n p y r u : 

U 5 = U 5 ' / n B H = l O l , 5 / 3 , l 4 = 3 2 , 3 2 KB. 

1.3.2 P o 3 p a x y H o K n o T y K H o c T e H i H a n p y r H o p M a i b H o r o p e K H M y 3aMKHyToi 

M e p e K Í ( S = S m a x ) 

U=121KB 
1JJ1 1JJ1 

1JJ4 1JJ4 

S25 S36 S49 

1 

2 3 4 

SA 

03 

SA 

121 KB S 25 S 36 S49 

1 

SA 

"3 
S3 

Ss^l ijn 1 SS^22 ^ u , i 3 ^34 1JJ4 ^ ^ ^ A H ^ ^ S A 4 SA 

121 KB S 25 S 36 S49 

1 

PHC 1.4 C x e M a 3aMÍni,eHHa 3aMKHyToi M e p e K Í B H o p M a i b H o M y peKHMÍ 

P o 3 p a x y H o K H o p M a i b H o r o p e K H M y 3aMKHyToi M e p e K Í BHKoHyeTbca TaK c a M o , 

aK M e p e K Í Í3 gBocTopoHHÍM KHBjieHHaM n p u ogHaKoBHx H a n p y r a x g K e p e i 

K H B i e H H a . P o 3 p a x y H K o B y c x e M y KijibHeBoi M e p e K Í , yMoBHo p o 3 p Í 3 a e M o n o IHHHÍ 

g K e p e j a KHBjeHHa . 

fucm 
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P o 3 p a x o B y e M o n o T y K H o c T Í Ha gi j iaHKax M e p e K Í Í3 gBocTopoHHÍM KHBjieHHaM, 

g j i a H b o r o BH3HanaeMo noTyKHÍcTb Ha r o i o B H H x gi j iaHKax: 

S = S 2 5
 (LJ3 +

 1 J 4 +
 1 J l ) + S 3 6

 (LJ 4 +
 1 J l ) + S 4 9

 ( L Jl ) = 
Sl2 

1 J l +
 1 J 2 +

 1 J 3 +
 1 J 4 

= (25,12+j11,4)(199—j4f,9)+(l(QO9+ j5,6l)(8,l— j2(Q7)+(3f,l6+j25,38)(l4—j33,3) = 
2(64 — j624 

= 4 O , 6 l + j 2 3 , 8 2 M B A . 

S = S 4 9 ( 1 3 + 1 4 + 1 2 ) + S 3 6 ( 1 2 + 1 3 ) + S 2 5 ( 1 2 ) = 
Sl4 

1 l + 12 + 13 + 14 

= (lO,O9+j5,6l)(l8,3 — j41,7) + (35,16 + j25,38)(l2,4 — j 29,l) + (25,l2 + jll,4)(6,5 — jl6,5) = 

24,6 — j62,5 

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

n e p e B Í p K a : 

S l 2 + S l 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 x u ô K a o ô n u c i e H b cTaHoBHTb A P = O % , A Q = O , O % , m o H a ô a r a T o M e H m e 

H e o ô x i g H o i TOHHOCTÍ o ô n u c i e H H a 2 % . 

S 2 3 = S I 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 I 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 . 

B u K o p u c T o B y K H H c x e M y , oTpuMaHÍ H u c e i b H Í 3HaneHHa H HanpaMKH 

n o T y K H o c T e H MoKHa 3HaHTH TonKy n o T o K o p o 3 n o g i i y . 

T o n K a n o T o K o p o 3 n o g i j i y 3HaxogHTbca B T.3, POÔHMO po3MHKaHHa M e p e K Í B 

HÍH TOHHÍ H POÔHMO p o 3 p a x y H o K KOKHOÍ 3 po3ÍMKHyTHx M e p e K oKpeMo. 

1.3.6 P o 3 p a x y H o K BTpaT n o T y K H o c T Í 

1 .3 .6 .1 3 H a x o g H M o noTyKHÍcTb HanpuKÍHHÍ g i i a H K H l - 2 : 

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

fucm 
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ASJJ2= 1 
' S ^ 

J 2 
V U HUM J 

= ( 6 , 5 + jl6,5)í 
4O,6 l 2 + 23 ,82 

2 

= l , l 9 + j 3 , O 2 M B A . 

S i 2 K = 4 O , 6 l + j 2 3 , 8 2 - l , l 9 - j 3 , O 2 + j O , 7 = 3 9 , 4 2 + j 2 l , 5 M B A . 

3 H a x o g H M o noTyKHÍcTb Ha n o n a T K y gijiaHKH 2 - 3 : 

S 2 3 H = S i 2 K - S 2 5 = 3 9 , 4 2 + j 2 l , 5 - 2 5 , l 2 - j l l , 4 = l 4 , 3 + j l O , l M B A . 

3 H a x o g H M o noTyKHÍcTb HanpHKÍHHÍ gijiaHKH 2 - 3 : 

S 2 3 K = S 8 7 H - A S J J 3 + j Q . n 3 
H 

A S J B = 1, 
V U HUM J 

= ( 5 , 9 + j l2 ,6) | 
1 4 , 3 2 + 1 O,l 

l l O 2 

2 

= O , l 5 + j O , 3 2 M B A . 

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 . 

3 H a x o g H M o noTyKHÍcTb HanpHKÍHHÍ gijiaHKH l - 4 : 

S l 4 K = S l 4 H - A S J 1 + J Q J 1 

A S J 1 = 1 J i 

V UHUM J 
= ( 8 , l + j 2O,7 )V 2 9 , 7 6 + 1 8 , 5 7 

l l O 2 

= O , 8 2 + j 2 , l l M B A . 

S I 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 . 

3 H a x o g H M o noTyKHÍcTb Ha n o n a T K y gijiaHKH 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 H M o noTyKHÍcTb HanpHKÍHHÍ gijiaHKH 4 - 3 : 

S 4 3 K = S 4 3 H - A S J 4 + j Q J 4 

A S J J 4 = 1 , 
V UHUM J 

= ( 5 , 9 + j l 2 , 6 ( = O , 2 4 + j O , 5 l M B A . 

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 . 

3HaHgeMo H a n p y r u y BCÍX KoHTpo ibHHx TonKax M e p e K Í : 

B u 3 H a n a e M o H a n p y r y U 2 : 

U 2 = U I 12 ' J 2 ' J 2 — j 12 ' J 2 ! t i l 2 ' JJ 2 _ 

U U 

4 O , 6 l • 6 ,5 + 2 3 , 8 2 -16 ,5 — . 4 O , 6 l -16 ,5 — 2 3 , 8 2 • 6 ,5 
= i 2 1 j 

1 2 1 1 2 1 

fucm 

Ml 5.6.141.624 13 18 M3M. fucm N doKyM. loänucb Mama 18 

2 

2 

2 

2 



= 1 1 5 , 5 7 - j 4 , 2 6 KB. 

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

| U 2 | = 1 1 5 , 6 5 KB. 

BH3HanaeMO H a n p y r y UIHHH 3 : 

PH • R + QH • X PH • X — QH • R 
U = U 23 ' JJ3 ž ^ 2 3 ' J 3 — j 23 ' J3 ^ 2 3 * J 

U2 U2 

, , c r c 14 ,3 • 5,9 + 1 0 , 1 4 2 , 6 14 ,3 4 2 , 6 —10,1 • 5,9 
= 1 1 5 , 6 5 j 

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

= 1 1 3 , 8 2 - j 1 , 0 4 KB. 

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

| U 3 | = 1 1 3 , 8 KB. 

B u 3 H a n a e M O H a n p y r y UTHHH 4 : 

U = U 14 ' JJ 1 * ^ 1 4 ' n 1 — j 1 4 ' n 1 ^ 1 4 ' JJ 1 

U 1 U 1 

= 1 2 1 2 9 , 7 6 • 8,1 + 1 8 , 5 7 • 2 0 , 7 __ . 2 9 , 7 6 • 2 0 , 7 —18,57 • 8,1 
- 1 2 1 3 1 2 1 

= 1 1 5 , 83-J3 ,94KB. 

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

| U 4 | = 1 1 5 , 8 9 KB. 

B u 3 H a n a e M O H a n p y r y UTHHH 3 ' : 

U ' = U 43 ' JJ 4 ^ 4 3 ' J 4 — j 43 ' J 4 ^ 4 3 * JJ 4 _ 

U 4 U 4 

_ 1 1 c o n 1 8 , 8 5 • 5,9 + 1 1 , 6 5 - 1 2 , 6 1 8 , 8 5 - 1 2 , 6 —11,65 • 5,9 _ 
= 1 1 5 , 8 9 j = 

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

= 1 1 3 , 6 6 - j 1 , 4 6 KB. 

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

| U 3 | = 1 1 3 , 6 7 KB. 

H a n p y r u B TOHLÚ n o T o K o p o 3 n o g i j i y , 3 H a i i g e m y pe3yjibTaTÍ p o 3 p a x y H K y o ô o x 

po3ÍMKHyTHx cxeM npaKTHHHo ogHaKoBÍ, noxHÔKa CTaHoBHTb: 

( | U 3 ' | - | U 3 | ) * 1 0 0 / | U 3 | = 0 , 0 9 % , m o 3 a g o B o i b H a e yMoBy 0 , 0 9 < < 1 0 . 

fucm 
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n p u H M a e M o | U 3 | = 1 1 3 , 7 KB. 

1 .3 .7 .5 B u 3 H a n a e M o H a n p y r y UHHH 5 : 

P ^ R + Q ^ X P ^ X — Q ^ R 
U ' = U 25 ' T1 ž ^ 2 5 ' T1 — j f 25 ' T1 ! t i 2 5 ' T 

U 2 U 2 

, , c r c 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 KB. 

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

| U 5 ' | = 1 1 4 KB. 

3 H a x o g H M o KOÔ^ÍLÍCHT TpaHccCopManii , n e BÍgHomeHHa H a n p y r u Ha OÔMOTUÍ 

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 OÔMOTUÍ HHKHOÍ H a n p y r u : 

U CH HOM
 1 1 0

 - . 
nBH= = = = 3 , 1 4 . 

U 35 

B u K o p u c T o B y r o n u Koe^ ÍLÍeHT T p a H C ^ o p M a L Í i , npHBogHMo oTpHMaHy H a n p y r y g o 

H a n p y r u Ha OÔMOTUÍ HHKHOÍ H a n p y r u : 

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

B u 3 H a n a e M o H a n p y r y IHHHH 7 : 

U ' = U P 3 6 2B + RT2H ) + Q 3 6 \XT2B + XT2H )

 — j P 3 6 ' ( X T 2 B + XT2H ) Q 3 6 ^ iRT2B + RT2H ) = 

_ i n o 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 , 8 113 ,8 

= 1 0 1 , 7 7 - j 1 5 , 4 5 KB. 

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

| U 7 ' | = 1 0 3 KB. 

3 H a x o g H M o KoeCnnieHT TpaHccCopManii , n e BÍgHomeHHa H a n p y r u Ha OÔMOTUÍ 

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 OÔMOTUÍ HHKHOÍ H a n p y r u : 

U CH _ HO
 1 1 0 

nBH= = = = 1 1 . 
U 10 

HH _ HO 

BuKopucToByiOHH Koecf)ini£HT T p a H c C o p M a n i i npHBogHMo oTpHMaHa H a n p y r a g o 

H a n p y r u Ha OÔMOTUÍ HHKHOÍ H a n p y r u : fucm 
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3 

U 7 = U 7 ' / n B H = 1 0 3 / 1 1 = 9 , 6 6 KB. 

B u 3 H a n a e M o H a n p y r y IHHHH 8: 

T T ' _ T T P 3 6 ( R T 2B + R T 2C ) + Q 3 6 \ X T 2B + X T 2C ) ,• P 3 6 ^ ( X T 2B + X T 2C ) Q 3 6 ^ ( R T 2B + R T 2C ) 

U 8 = U 3 U 3 U 

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

1 1 3 , 8 113 ,8 

= 1 0 6 , 3 - j 9 , 6 6 KB. 

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

| U 8 ' | = 1 0 6 , 7 5 KB. 

3 H a x o g u M o K o e ^ n n i e H r TpaHccCopManii : 

U
 CH HOM

 1 1 0 o -i j 
n c H = = = = 3 , 1 4 . 

U 3 5 HH HOM 

B u K o p u c T o B y o H H K o e ^ n n i e H r T p a H c C o p M a L Í i , n p u B o g H M o oTpHMaHy H a n p y r y g o 

H a n p y r u Ha OÔMOTUÍ HHKHOÍ H a n p y r u : 

U 8 = U 8 ' / n B H = 1 0 6 , 7 5 / 3 , 1 4 = 3 4 KB. 

B u 3 H a n a e M o H a n p y r y IHHHH 9: 

U ) _ T T P 4 9 ' R T 3 + Q 4 9 ^ X T 3 ,• P 4 9 ^ X T 3 Q 4 9 ^ R T 3 
• = U4 j 

_ 1 1 c o n 1 0 , 0 9 • 0 ,6 + 5 ,61 • 16 1 0 , 0 9 • 16 — 5,61 • 0 ,6 _ 
= 1 1 5 , 8 9 j = 

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

= 1 1 5 , 4 6 - j 1 , 3 4 KB. 

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

| U 9 ' | = 1 1 5 KB. 

3 H a x o g u M o K o e ^ n n i e H r TpaHccCopManii : 

U
 CH _ HO

 1 1 0 

nBH= = = = 3 , 1 4 . 

HH _ HO 

B u K o p u c T o B y o H H K o e ^ n n i e H r TpaHccCopManii , npHBogHMo oTpHMaHy H a n p y r y g o 

H a n p y r u Ha OÔMOTUÍ HHKHOÍ H a n p y r u : 

U 9 = U 9 ' / n c H = 1 1 5 / 3 , 1 4 = 3 6 , 4 KB. 

fucm 
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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 Í H A C T H H H n m C T A H I J l i 

BuxidnuMU danuMU e: 

1) H a n p y r a cucTeM - UBH y KB, m o B Í g n o B Í g a e CTOPOHÍ BHCOKOÍ H a n p y r u 

( B H ) n igcTaHLÍ i ; 

2 ) noTyKHÍcTb cucTeMH SHOM y M B A ; 

3 ) peaKTHBHHH o n i p cucTeMH Xc; 

4 ) HHCJIO JIÍHÍH 3B'a3Ky Í3 c u c T e M o o , i xHa goBKHHa LW y KM i ÍXHÍ n a p a M e T p u 

XW B OM; 

5) noTyKHÍcTb HaBaHTaKeHHa, M B A . 

2 . 1 B n o i p noTyiKHOCTi CHJIOBHX TpaHOpopMaTopÍB 

T u n T p a H c ^ o p M a T o p a T£(HKC 2 5 0 0 0 / 1 1 0 

n o T y K H Í c T b T p a H c ^ 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 KB 

O n i p X = 5 2 0 OM 

L W 1 = 2 2 KM 

L W 2 = 2 2 KM 

X W 1 = 4 , 6 2 OM 

X W 2 = 4 , 6 2 O M 

S C = 2 5 0 0 0 K B A 

X C = 4 . 8 4 OM 

TaôJiux^H 2.1- HaeanmaucennH cnoccueanie npommoM ôoôu 

rogHHH 0 2 4 6 8 10 12 14 16 18 20 22 

% 50 40 55 85 95 95 80 95 95 120 150 105 

S(MBA) 12 10 13 21 23 23 20 23 23 30 37 26 

/ L i a nigcTaHHÍH 6yjiH o ô p a m T p a H c ^ o p M a T o p u n o T y K H o c T Í S ( M B A ) T u n y T^EDK. 

n e p e B Í p u M o o ô p a m T p a H c ^ o p M a T o p u Ha n p e g M e T n e p e B a H T a K e H H a , 3 o r j i a g y Ha 

r p a ^ Í K HaBaHTaKeHHa. 

fucm 
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0 2 10 12 14 

t , r o f l 

16 18 20 22 

PHC.2.1 TpacJHK HaBaHTaKeHHa n í g c T a H n í i . 

J\ji5L nepeBÍpKH npaBHjibHOCTÍ BHÔopy T p a H c ^ o p M a T o p a peajibHHH r p a ^ Í K 

HaBaHTaKeHHa nepeTBopHMO y gBOCTynÍHHacTHH. IIoHaTKOBe HaBaHTaKeHHa 

eKBÍBaneHTHoro r p a ^ Í K a BH3HanaeTbca n o (jíopMyjii 

S HOM 

Srt, + S2

2 Í2 + . . .+S ' t 
i i 2 2 n n 

t, +1 2 + . . . + 1 
i 2 n 

K, — 
1 2,5 \ 

1.22 • 2 + 1 . 0 2 • 2 + 1 . 3 2 • 2 + 2 . 1 2 • 2 + 2 .0 2 • 2 + 2 . 3 2 • 8 
= 0 , 7 7 

2 + 2 + 2 + 2 + 2 + 8 

S 1, S 2,.. Sn - HaBaHTaKeHHa n e p n i o i , g p y r o i , n - o i cxogHHH r p a ^ Í K a 

HaBaHTaKeHHa, po3TaniOBaHHx H H K r e JIÍHÍÍ HOMÍHaiibHoi noTyKHOCTÍ 

T p a H C ^ o p M a T o p a . 

t 1 ,1 2 , . . t n - TpHBaiÍCTb CXOgHHKH, TOflHHH. 

Ä H a i o r Í H H O BH3HanaeTbca g p y r a c x o g H H a eKBÍBaieHTHoro r p a ^ Í K a , a i e n p H 

HbOMy ô e p y T b c a i naôm, po3TaiHOBam BHine JIÍHÍÍ HOMÍHaibHoi noTyKHOCTÍ 

T p a H C ^ o p M a T o p a . 

K 2 — 

S1

2t1 + S2

2t2 +... + S 2 t 
1 1 2 2 n n 

t1 +12 +... +1 
1 2 n 

fucm 
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1_ 
K— 

r • 2 + 3 , r • 2 + 2 ,^_-2 = i 2 5 

2 + 2 + 2 

g e S 1 , S 2,.. SN - HaBaHTaKeHHa BHine JIÍHÍÍ HOMÍHaiibHoi noTyKHOCTÍ 

T p a H C ^ o p M a T o p a . 

MaKCHMaiibHe n e p e B a H T a K e H H a T p a H C ^ o p M a T o p a CTaHOBHTb 

KMAX — Sf^=f7- = 1 , 4 8 
SHOM 2 , 5 

g e SMAX - MaKCHMaibHe HaBaHTaKeHHa T p a H C ^ o p M a T o p a 3a rpa^ ÍKOM 

HaBaHTaKeHHa. 

n o n e p e g H e 3HaneHHa K 2 Heoôx ígHO nopÍBHaTH 3Í 3HaneHHaM KMAX, 

K ; — 0,9 

TaK aK K 2 = 0 . 9 * 1 . 4 = 1 . 3 3 > 1,25 

ocTaTOHHO npHHMaeMO K 2 — K 2 —1,33 

3 a ACTOM 1 4 2 0 9 - 8 5 3 ypaxyBaHHaM eKBÍBaiieHTHoi T e M n e p a T y p H 3HMOBoro 

n e p í o g y ( - 1 ° C ) í n a c y n e p e B a H T a K e H H a t = 8 r o g H H , 3HaxogHMO g o n y c T H M e 

3HaneHHa n e p e B a H T a K e H H a . TaK aK 3a A C T 1 4 2 0 9 - 8 5 K 2 = 1 , 5 > 1 , 3 3 -

T p a H C ^ o p M a T o p oôpaHHH n p a B H i b H O . 

2 . 2 BHÔip cxeMH ej ieKTpuHHux 3 'egHaHb nigcTaHHÍH 

TojiOBHa c x e M a ejieKTpHHHHx 3 ' egHaHb noBHHHa 3agoBOJibHaTH HacTynHHM 

BHMoraM: 

- 3 a ô e 3 n e n y B a T H HagÍHHÍCTb e j i e K i p o n o c T a n a H H a B H o p M a i b H H x H 

n í c i a a B a p Í H H H x p e K H M a x ; 

- ypaxoByBaTH nepcneKTHBH po3BHTKy; 

- g o n y c K a T H MOKjiHBÍCTb po3i i iHpeHHa; 

- 3 a ô e 3 n e n y B a T H MOKjiHBÍCTb BHKOHaHHa peMOHTHHx H eKcnjiyaTaHÍHHHx 

p o ô Í T Ha OKpeMHx e i e M e H T a x cxeMH H ô e 3 BÍgKjnoHeHHa n p H e g H a H b . 

fucm 
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n p H nbOMy BapTO 3acTOCOByBaTH H a H n p o c T Í n i í cxeMH. TynHKOBoi cxeMH 

peKOMeHgyeTbca 3acTOCOByBaTH c x e M y « g B a ÔJTOKH 3 BHMHKaneM y . j i aHniorax 

T p a H C ^ o p M a T o p a H HeaBTOMaTHHHOo nepeMHHKOK>». 

TaK aK p o 3 r i a H y T H H P n Mae M a n e HHCIO n p u e g H a H b - Te gonmbHO 

3acTOcyBaTH c n p o i n e H y c x e M y ô e 3 3ôípHHx IIIHH 3 KOPOTKHMH nepeMHHKaMH MÍK 

npuegHaHHaMH. 

C n p o i n e H a npHHinunoBa c x e M a eieKTpHHHHx n p u e g H a H b HaBegeHa Ha p u c 2 . 2 . 

y cxeMÍ n e p e g ô a n e m BHMHKaní Ha j Í H Í a x , TpeTÍH BHMHKan n e p e g ô a n e H H H Ha 

nepeMHHní ( ceKi ÍHHuH) . BígKjnoHeHHa TpaHC(j)opMaTopÍB, y BHnagKy í x H b o r o 

y n i K o g K e H H a , n p o B o g u T b c a gBOMa BHMHKanaMH 1 1 0 KB ( Q 1 H Q 3 a ô o Q 2 H Q 3 ) í 

BÍgnoBÍgHHMH BHMHKanaMH 10 KB ( Q 1 1 a ô o Q 1 2 ) . 

Pa3OM Í3 T p a H C ^ o p M a T o p o M ô y g y T b BÍgKjnoHeHÍ H gBÍ BÍgnoBÍgHÍ I ÍHÍÍ 10 KB. 

í x m o p o ô o T y MOKHa BÍgHOBHTH 3a g o n o M o r o o A B P BHMHKaneM Q 1 3 . 

K JIUHUU W1 110 kB KJUHUU W2 

\ QS1 

P Q 1 

\ QS 2 
QS 3 Q 3 

- o 
QS 7 

\ QS 5 

0 Q 2 

\ QS 6 

\ QS 4 \ QS 8 

D T-1 D T-2 

6 Q 11 Q 12 

Q 13 

Q 21 M Q 22 

t t 
K nompeôumejiHM 10 KB 

10 kB 

Q 23 M Q 24 

t t 
K nompeôumejiHM 10 KB 

PHC 2 . 2 n p H H n m i O B a c x e M a e j eKTpuHHHx 3 ' egHaHb 

fucm 
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2.3 P03paxyH0K CTpyMÍB KOpOTKOrO 3aMHKaHHH 

3 H a H e m r a CTpyMÍB KopoTKoro 3aMHKaHHi HeoôxÍgHÍ g j j a npaBHj jbHoro BHÔopy 

BCTaTKyBaHHa Ha CTopoHÍ 1 1 0 KB H 10 KB. n ÍgCTaHnÍ í i JKHBHTBCA n o g B o x 

TynHKoBHx j Í H Í a x . C x e M a 3aMÍineHHi g ju i p o 3 p a x y H K y CTpyMÍB KopoTKoro 

3aMHKaHHa HaBegeHa Ha p u C . 2 . 3 . 

n o T y ^ H Í C T b KopoTKoro 3aMHKamra Ha n iHHax 1 1 0 KB n e m p a jKHBjjeHHi 

CTaHoBHTb Sc = MBA 

Xnl X t I 

PHC.2.3 C x e M a 3aMÍineHHi g ju i p o 3 p a x y H K y CTpyMÍB KopoTKoro 3aMHKaHHa. 

O n Í p CHCTeMH gopÍBHioe . 

Xc = U ^ OM. 
Sc 

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

O n Í p n p a i n o i o n H x JJÍHÍH XL = 2 , 3 OM; TpaHC(j)opMaTopÍB XT = 2 6 0 OM. 

n e p Í o g H H H a CKjjagoBa C K 3 y T o n n Í K1 

I K 1 = U ' = - 1 1 0 - = 15 ,41KA 
K XC + XN 4.84 + 2.3 

T e K y T o n n Í K 2 , n p H B e g e H a g o H a n p y r u BHinoí CTopoHH 

= ^JL = i i ľ = 0 , 4 1 KA 
K XC + XL + XT 4.84 + 2,3 + 260 

peajjbffirií C K 3 y T o n n Í K 2 

I K 2 = IBK2 • 1 1 0 = 0 , 4 1 • — = 4 , 5 1 KA 

Y g a p H H H CTpyM 

y T o n n Í K 1 =42 4 , 6 1 I K 1 = 1 , 4 1 1,61 1 5 , 4 1 = 3 4 , 9 8 KA 

fucm 
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y T o n n Í K 2 =42-1,61-IK 2 = 1 , 4 1 1 , 6 1 4 , 5 1 = 1 0 , 2 3 KA 

n p u n y C T H M o , m o aMnj j ÍTyga E P C Í n e p í o g u n H a CKjjagoBa C K 3 He3MÍHHÍ 3a 

naCoM, ToMy n e p e 3 naC, PÍBHHH n a C y BígKmoneHHfl 

I m = I K 1 = 1 5 , 4 1 KA gjjji TonKH K 1 ; 

InT = IK 2 = 4 , 5 1 KA gjjfl TonKH K 2 ; 

A n e p í o g u n H a CKjjagoBa C K 3 g o MoMeHTy po3Ôí>KHocTÍ KoHTaKTÍB BHMHKana; 

ia =42l • eTa 

0.06 

i , = 1 , 4 1 - 1 8 , 2 1 2 - e 0 0 0 2 5 = 2 , 3 KA 

0.1 

ia2=1,41 1 0 , 4 2 8 - e 0 0 5 = 0 , 4 6 KA 

g e Ta - noCTÍHHa n a C y 3 a r a C a m r a a n e p í o g u n H Í H CKjjagoBoí (gjjfl K 1 Ta = 0 , 0 2 5 

C., gjjfl K 2 Ta = 0 , 0 5 C.). 

iHTerpa j j ,H,)Koyjjfl 

g j j * K 1 BR = ľKl(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 KA2C 

g j j * K 2 BR = ŕK2(t + Ta) = lK 2 (0 ,1 + 0 , 0 5 ) = 4 , 5 1 2 - ( 0 , 1 + 0 , 0 5 ) = 3 , 0 5 KA2 C 

P e 3 y j b T a T H p o 3 p a x y m c y 3BegeHÍ B Taô j j . 2 .2 . 

TaÔMtyH 2.2- Pesyjibmamu pospaxynme cmpyjuie K3 

CTpyMH 
KopoTKoro 
3aMHKaHH3 

C K 3 y n o n . 
MoMeHT naCy , 

KA 

y g a p H H H 
C K 3 i y , KA 

C K 3 y 
MoMeHT 

p o 3 ' e g H a m r a 
KoHTaKTÍB 

BHMHKana, KA 

A n e p í o g . 

CKjagoBa 

C K 3 , ia 

KA 

iHTerpa j 

BK, K A2c 

UIHHH 1 1 0 KB 

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

UIHHH 10 KB 

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

2.4 Biioip BHCOKOBOJIBTHHX anapaTÍB P n ejieKTpHHHHx Mepe?K 

BHCOKOBOJBTHÍ e j e K T p u n H Í a n a p a T H B H Ô H p a o T b c a 3a y M o B o o TpHBaj joro 

p e K H M y p o ô o T H H n e p e B Í p a o T b c a 3a yMoBaMH KOPOTKHX 3aMHKaHb. l i p u n t o M y g j a 

anapaTÍB n p o B o g H T b c a : 

-. BHÔíp 3a H a n p y r o o ; 

fucm 
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- BHÔíp 3a Ha rp ÍBamraM n p u TpHBajjux CTpyMax; 

- n e p e B Í p K a Ha ej jeKTpogHHaMÍnHy CTÍHKÍCTB; 

- n e p e B Í p K a Ha TepMÍnHy CTÍHKÍCTB; 

- BHÔíp 3a BHKoHaHHiM (g j ja 3oBHÍiiiHboí a ô o BHyTpímHboí ycTaHoBKu) ; 

B u ô o p y n íg j j a ra iOTb: BHMHKaní Ha CTopoHÍ BHmoí H a n p y r u ; BxígHÍ BHMHKaní 

Ha CTopoHÍ 10 KB; ceKníHHÍ BHMHKaní Ha CTopoHÍ 10 KB; BHMHKaní JJÍHÍH, m o 

B Í g x o g a T b , 10 KB; p o 3 ' e g H y B a n í BHmoí H a n p y r u ; T p a H C ^ o p M a T o p u T u n y H H a n p y r u 

1 1 0 KB H 10 KB; oniHHoBKa p o 3 n o g í j j b H H x n p u c T p o í B 1 1 0 KB H 10 KB. 

BHÔopy anapaTÍB í C T p y M o B e g y n u x nacTHH H e o ô x í g H o B H 3 H a n u r a CTpyMH 

HopMaj jbHoro H m c j j a a B a p í H H o r o p e K H M y . B u 3 H a n e H H a CTpyMÍB n p o B o g u T b c a g j j a 

BHnagKy ycTaHoBKH Ha n í g c T a H n í í CHjjoBoro TpaHC(j)opMaTopa, p o 3 p a x o B a H o r o 

BÍgnoBÍgHo g o rpa(j)ÍKa HaBaHTaKeHHa n í g c T a H n í í . 

MaKCHMajjbHHH CTpyM Ha 3OBHÍIIIHÍH CTopoHÍ 

j = 1 , 4 S H O M = 1 , 4 • 2500 = 1 8 3 7 A 110MAX
 VŠ-110 43-110 ' 

CTpyM y KOJÍ BxígHHx BHMHKanÍB Ha CTopoHÍ 10 KB 

I ^ K . = 1 , 4 S H O M = 1 , 4 - 2 5 0 0 = 1 0 1 , 0 3 6 A 
V3-10•2 43-10•2 

CTpyM y KOJÍ c e K n í H H o r o BHMHKana 

0 7 * 2500 
IÍ0 . b . = 0 , 7 2 5 0 0 = 1 0 1 , 0 3 6 A 

V3 - 1 0 

CTpyM y KOJÍ JJÍHÍÍ, m o BÍgxogHTb ( a K m o Ha o g H e n p u e g H a H H a 

g o B o g H T b c a 3 M B A ) 

1,7 = 4 0 0 ^=173,2 A 
10 43-10 

^HHaMÍnHHH CTpyM: IguH=2 ,55*I OTK 

H a CTopoHÍ B H m o í H a n p y r u p e K o M e H g y e T b c a ycTaHoBKa e j e r a 3 o B H x 

BHMHKanÍB T u n y S 1 - 1 4 5 - F 3 / 4 0 3 1 . B u Ô í p BHMHKanÍB HaBegemuH B T a Ô j u n í 2 . 3 

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

U H O M = 1 1 0 KB, IHOM= 2 0 0 0 A , IHOM.OTKJI=31,5 Ka, 

ICKB.IH. = 4 0 KA, ICKB=102 KA, I T = 4 0 KA, 

toTKjj = 0 , 0 7 ceK. pH = 3 6 % . 

fucm 
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Ia HOM=V2• PH - I H O M . O T K J / 1 0 0 = 1 , 4 1 - 3 6 - 3 1 , 5 / 1 0 0 = 1 5 , 9 9 KA, 

Il • tr = 4 0 2 0 , 0 7 = 1 1 2 KA 2 C. 

Taômux 2.3 - Buôip euMUKana Ha cmoponi 110 KB 
y M o B a 
BHÔopy 

Po3paxyHKoBÍ 
3HaneHHa 

K a T a j o K H Í 
3HaneHHa 

UC < UH 1 1 0 KB 1 1 0 

I < I 
paCH HOM 

1 8 , 3 7 A 2 0 0 0 A 

^nO < ^npCKB 15 ,41KA 4 0 K A 

1yd < ^CKB 3 4 , 9 8 K A 102KA 

^nr < ^OmKHoM 15 ,41KA 3 1 . 5 K A 

I < I 
ar a H O M 

2,3KA 15 .99KA 

BK < iTtr 
2 0 , 1 8 K A 2 c 1 1 2 K A 2 c 

OÔpaHHH BHMHKan noBHÍCTO 3 a g o B o j b H a e yMoBaM BHÔopy. 

H a CTopoHÍ HH3bKoí H a n p y r u p e K o M e H g y e T b c a BHÔupaTH BaKyyMHÍ BHMHKaní. 

y T o n n í K, i =42l • e 
0,06 

0,1 

y T o n n í K 2 ia = V 2 i • e0 0 5 KA 

TaônuuH 2.4 - Buôip euMUKauie y KOJÍ mpaHC(popMamopa Ha cmopoHi 10 KB. 

BHÔopy 
—f J — 

3HaneHHa 3HaneHHa 

UC < UH 10 KB 10 

I < I 
pacH HOM 

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

1 nO < 1 npCKB 4 , 5 1 K A 10KA 

I < I 
A yd — A CKB 

10 ,23KA 2 5 , 5 K A 

1 nr < 1 OmKHoM 4 , 5 1 K A 10KA 

I < I 
ar a H O M 

0 ,46KA 2 ,82KA 

BK < Iltr 
3 , 0 5 K A 2 c 1 0 , 5 K A 2 c 

P e K o M e H g y e T b c a ycTaHoBKa BaKyyMHHx BHMHKanÍB T u n y V M 1 S - 1 0 - 4 0 / 3 1 5 0 -

4 2 . B u Ô u p a e M o BMM -10 - 320 - 10T3 : 

U H O M = 1 0 KB, IHOM= 3 2 0 A , IHOM.OTKJJ=10 KA, 

ICKB.IH. = 1 0 KA, ICKB=10 KA, I T = 1 0 KA, 

fucm 
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t o ™ = 0 , 1 0 5 ceK. pH = 2 0 % . 

Ia n o M = V 2 • BH • I H G M . G T K Ä / 1 0 0 = 1 , 4 1 - 2 0 - 1 0 / 1 0 0 = 2 , 8 2 KA, 

ľT • tr=102 0 , 1 0 5 = 1 0 , 5 K A 2 C . 

TaÔRUUH 2.5 - Buôip ceKuiimozo eiiMUKcma Ha cmopoHi 10 KB. 

YMOBa 
BHÔopy 

Po3paxyHKoBÍ 
3HaneHHa 

K a T a n o ^ H Í 
3HaneHHa 

UC < UH 10 KB 10 

I < I 
pacn HOM 

101. 0 3 6 A 3 2 0 A 

^riO < ^npCKB 4.51KA 10KA 

iy < ^npCKB 10. 238KA 25,5KA 

^nr < ^OmKHoM 4.51KA 10KA 

I < I 
ar a H O M 

0.46KA 2,82KA 

BK < I2

Ttr 3.05KA 2 c 10,5KA 2 c 

P e K o M e H g y e T b c a n p H H H r r a g o ycTaHoBKH aK c e K n í H m i H BHMHKan T u n y 

B B / T E L - 1 0 - 3 1 , 5 / 3 2 . BHÔHpaeMo BK -10 - 31,5 : 

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

ICKB.IH. = 1 0 K A , ICKB=10 KA, I T = 1 0 KA, 

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

Ia HOM=V2• BH - I H G M . G T K Ä / 1 0 0 = 1 , 4 1 - 2 0 - 1 0 / 1 0 0 = 2 , 8 2 KA, 

I 2 • tr=102 0 , 1 0 5 = 1 0 , 5 K A 2 C . 

TaônuuH 2.6 - Buôip euMUKauie Ha JIÍHÍW, UJO eiôxoôumb, 10 KB. 

YMoBa BHÔopy 
Po3paxyHKoBÍ KaTajio:>KHÍ 

UC < UH 10 KB 10 

I < I 
pacn HOM 

173.2 A 630 A 

^nO < ^npCKB 4,51 KA 80 KA 

iy < ^npCKB 10,238 KA 31,5 KA 

^nr < ^OmKHoM 4,51 KA 25 KA 

I < I 
ar a H O M 

0,46 KA 7,93,8 KA 

BK < I]tr 3,05 KA 2 c 74,42 KA 2 c 

fucm 
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H a JIÍHÍK), m o BÍgxogHTB, p e K o M e H g y e T t c a BcTaHoBHTH MauonoTyKCHHH 

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

Y TaÔJiHní 2 . 7 HaBegeHHH BHÔíp po3 ' egHyBanÍB Ha CTOPOHÍ 1 1 0 KB. 

p o 3 ' e g H y B a n í HeoÔxÍgHÍ 3 ogHHM Í gBoMa KoMnjieKTaMH 3a3eMjnKK)HHx HOKKÍB. 

TaônuuH 2.7- Buôippo3'eÔHyeanie 110 KB. 

YMoBa 
BHÔopy 

Po3paxyHKoBÍ 
3HaneHHa 

KaTauoKCHÍ 
3HaneHHa 

UC < UH 110 KB 110 
I < I 

pacn HOM 
18,37A 1000A 

^yô < ^npCKB 34,98KA 80KA 

BK < I2

Ttr 
2 0 K A 2 c 2997 /992KA 2 c 

P e K o M e H g y e T t c a n p H H H r r a g o ycTaHoBKH Ha CTOPOHÍ 1 1 0 KB p o 3 ' e g H y B a n í 

THny P H A 3 1 - 1 1 0 / 1 0 0 0 Y X J J 1 í P H ^ 3 2 - 1 1 0 / 1 0 0 0 Y X J I 1 

PHfí (3) - 110/1000B 

U H G M = 1 1 0 KB, IHGM= 1 0 0 0 A , ICKB.IH. = 8 0 KA, 

I T r = 3 1 . 5 KA, t T E P r = 3 ceK. 

IT3 = 3 1 . 5 KA, tTEP3 = 1 ceK. 

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

( I ; • tr ) 3 = 3 1 , 5 2 1 = 9 9 2 KA 2 C. 

KopoTKHH o n H c oÔpaHHx BHMHKanÍB í po3 ' egHyBanÍB: 

BHMHKan c e p í i BBEM - 110E - 31,5/2000B1 

K o H c i p y K n í a n p o c T a H HagíHHa, HeBejíHKa M a c a H raÔapHTH go3BojunKTB 

y c T a H o B i K B a T H H o r o Ha n o j i e r i n e m r x (jíyHgaMeHTax, g o c T y n g o K o H T p o i t o B a H H x 

ejieMeHTÍB MexaHÍ3MÍB, KoHTaKTÍB í KaMep jierKHH H o Ô c a r poÔÍT n p H IXHÍH 3aMÍHÍ 

MÍHÍMaibHHH. 

I3 3acTocyBaHHaM aBToHoMHoro n p y ^ H H H o r o n p H B o g a He noTpíÔHo 

noTy>KHoro gKcepej ia KCHBjiemra. K o M y T a n í H m xapaKTepHcTHKH y B c t o M y g í a n a 3 o H Í 

fucm 
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cTpyMÍB, m o BÍgKjnKHaiKTb, y ToMy HHCJIÍ H cTpyMÍB HeHaBaHTaKeHHx JIÍHÍH -

cTaÔÍJibHÍ. M o K j i H B a e K c n j i y a T a n í s B pÍ3HHx KjiÍMaTHHHHx 3oHax . 

BHMHKan c e p í i BMM -10 - 320 - 10T3 

3 a c T o c o B y e T b c s B K P n (KoMnjieKTHHx p o 3 n o g í j i b H H x n p u c T p o s x ) . BuMHKan 

Mae g y r o r a c u j i b H y KaMepy n o g o B K H b o - n o n e p e n H o r o g y i r s . feojisnís MÍK HHKHÍM 

cTpyMoBegynHM (JmaHneM 3gíHcHK)eTbcs c K i o e n o K c u g H H M n H j i m g p o M . PyxjiHBHH 

KoHTaKT - cTpuKHeBHH. HaKÍHenHHKH CTPHKHS H cerMeHTÍB p o 3 e T o n H o r o KoHTaKTy 

oÔJiHiiboBaHÍ g y r o c T Í H K o K MeTauoKepaMÍKoro. O ipyMo3HÍMaHHs 3Í CTPHKHS 

p y x i H B o r o KoHTaKTy Ha BepxHÍH c T p y M o B e g y n u H (JmaHenb - pojíHKoBe. M í c i i s 

KoHTaKTyBaHHa p y x i H B o r o H H e p y x o M o r o KoHTaKTy noKpHBaiKTbcs c p í ô u o M . 

P o 3 ' e g H y B a n c e p í i PHff(3) 

T o p r o o H T a i i b H o - n o B o p o T H o r o T u n y , BHroTOBjísiKTbcs 3 oKpeMHx n o i K c Í B 

( o g H o r o n p o B Í g H o r o H g B o x B e g e m r x ) , m o 3 ' egHyKTb Ha MÍcní MoHTaKy cTaueBHMH 

TpyÔaMH B ogHH T p u n o i K c H H H a n a p a T . I r ígcTaBoiK KOKHOTO n o j i r o c a c u y K a T b 

niBej iepH, Ha KÍHiisx SKHX 3aKpínjieHÍ naByHHÍ n ígcTaBH 3 nígii iHnHHKaMH. Y 

n í g m u n H H K a x o ô e p T a i K T b c s B a u u 3 BaKej isMH. H a B a K e u s x , 3B's3aHHx MÍK COÔOK 

3 a r a i b H o K T s r o r o , ycTaHoBjíeHÍ o n o p H o - Í 3 o u s i í H H Í KOJIOHH. H a ixHÍx BepxHÍx 

( J m a m i a x 3aKpínueHÍ HOKÍ KoHTaKTHoi cucTeMH H KoHTaKTHÍ OCHOBH. HOKÍ 

3a3eMueHHs y n p a B u s K T b c s pynHHM n p u B o g o M , rouoBHÍ HOKÍ n p u H a n p y 3 Í 1 1 0 KB í 

BHme - pynHHM H eueKTpogBHryHoBHM n p u B o g o M . 

2 . 5 BHÔip ejieKTpoBHMÍpiOBajibHHx TpaHCípopMaTopÍB CTpyMy H 

H a n p y r H 

,H,JIS n í g K U K n e H H s eueKTpoBHMÍpKBaubHHx n p u u a g Í B í n p u c T p o i B p e u e H H o r o 

3 a x u c T y H e o ô x í g H a ycTaHoBKa T p a H c ^ o p M a T o p Í B cTpyMy H H a n p y r u . Y g a H o M y 

npoeKTÍ peueHHHH 3 a x u c T g e T a u b H o He p o 3 p o ô u s e T b c s , ToMy n e p e B Í p K y 

T p a H c ^ o p M a T o p Í B n o BTopHHHoMy HaBaHTaKceHHK) BHKoHyeMo 3 ypaxyBaHHSM 

n í g K U K n e H H s TÍjibKH BHMÍpKBaubHHx n p u u a g Í B . Y KOJIÍ c u u o B o r o T p a H c ^ o p M a T o p a 

3 ôoKy HHKHOÍ H a n p y r u a M n e p M e T p , BoubTMeTp, BapMeTp, u ínuubHHKH aKTHBHoi H 

fucm 
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peaKTHBHoi e H e p r í i , Ha n iHHax 1 1 0 KB - BoubTMeTp Í3 nepeMHKaneM g j i s BHMÍpy 

T p b o x M Í K ^ a 3 H H x H a n p y r , Ha ceKníHHoMy BHMHKaní 10 KB - aMnepMeTp , Ha u Í H Í s x , 

m o B Í g x o g s T b , 10 KB - aMnepMeTp , jiÍHHjibHHKH aKTHBHoi H peaKTHBHoi e H e p r í i . 

TaônuuH 2.8- Po3paxyHoK emopuHHozo HaeaHma^eHHH mpaHctpopMamopa 
cmpyMy. 

HaBaHTaKeHHa n o 
$ a 3 a x 

ITpHjiag T u n Kj i ac A B C 
A M n e p M e T p 3 - 3 3 5 1 0 ,5 0 ,5 0 ,5 

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

JJÍHHJIbHHK aKTHBHoi 
e H e p r í i 

C A - 3 1 2 , 5 — 2 , 5 

JJÍHHJIbHHK peaKTHBHoi 
e H e p r í i 

C P - 4 1,5 2 , 5 — 2 , 5 

C y M a p H e HaBaHTaKeHHa 
cTpyMy B KOJIÍ c u j i o B o r o 

T p - p a 3 ôoKy H H 
6 ,5 0 ,5 6 ,5 

C y M a p H e HaBaHTaKeHHa 
cTpyMy B KOJIÍ ceKinioHH. 

BMKUKHaT. Ha H H 
0 ,5 0 ,5 0 ,5 

C y M a p H e HaBaHTaKeHHa 
cTpyMy B KOJIÍ c u j i o B o r o 

T p - p a 3 ÔoKy B H 
0 ,5 0 ,5 0 ,5 

C y M a p H e HaBaHTaKeHHa 
cTpyMy B KOJIÍ JIÍHÍÍ, m o 

BÍgxogHTb 
0 ,5 0 ,5 0 ,5 

Taôjiuun 2.9- Buôip mpaHc(popMamopa cmpyMy e KOJÍ cunoeozo 
mpaHctpopMamopa Ha cmopoHi euiuoľ Hanpyzu. 

YMoBa 
BHÔopy 

Po3paxyHKoBÍ 
3HaneHHa 

K a T a u o K H Í 
3HaneHHa 

UC < UH 110 KB 110 

I < I 
pacn HOM 

18,37 A 50-600 

íy < ^npCKB 34,98 A 62-124 

BK < I2

Ttr 
20,184 KA 2 c 162,5 

ZH < ZH 

H HHOM 
1,25 OM 4 

,H,jia nepeBÍpKH 3a BTOPHHHHM HaBaHTaKeHHaM BH3HanaeMo o n í p n p u u a g Í B : 

fucm 
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Znpuô= ^ f f = - 0 , 5 = 0 , 0 2 OM. 

T o g í o n í p BHMÍpiOBaubHHx n p o B o g Í B M o K e Ô y r a : 

Z n p = Z H o M - Z n p u ô - Z K , 

g e : Z H o M - HoMÍHaubHHH o n í p HaBaHTaKeHHa, OM; 

Z n p H Ô - o n í p n p u u a g Í B , OM; 

Z K - o n í p KoHTaKTÍB, OM. 

Z n p = 4 - 0 , 0 2 - 0 , 1 = 3 , 8 8 OM. 

ITepeTHH c n o u y n H H x n p o B o g Í B 3a yMoBaMH MexaHÍHHoi MÍUHOCTÍ noBHHeH 

ôyTH He MeHin 4 MM g u a a u o M í m e B H x KHU. n e p e T H H KHU n p u goBKHHí K a ô e u o 

1 = 1 6 0 M: 

Z = L • 
Z n p P p ; 

~ • • rv rv-»oi OM • MM 
g e p - nHToMHH o n í p a u o M í H í o p = 0 , 0 2 8 3 ; 

M 

F - nepeTHH KHU, MM ; 

0 , 0 2 8 • 1 6 0 
F = 

4 
= 1 , 1 3 OM. 

3 a r a u b H H H o n í p c i p y M o B o r o Koua : 

Z H = Z n p u ô + Z K + Z n p = 0 , 0 2 + 0 , 1 + 1 , 1 3 = 1 , 2 5 OM, 

m o M e r a n e 4 OM, n p u n y c T H M H x n p u p o ô o T Í T p a H c ^ o p M a T o p a B Kuac í 

TOHHOCTÍ 1. T p a H c ^ o p M a T o p cTpyMy T 0 3 M - 1 1 0 - Y 1 B Í g n o B Í g a e yMoBaM BHÔopy. 

TaônuuH 2.10 - Buôip mpaHctpopMamopa cmpyMy e KOJÍ cunoeozo 
mpaHctpopMamopa Ha cmopoHi HUJKJHOI Hanpyzu. 

VMoea 
euôopy 

Po3paxyHKoei 
3HaneHHH 

Kamano3K;HÍ 
3HaneHHH 

UC < UH 10 KB 10 

I < I 
pacn HOM 

101,036A 2000 

I d < Iň 

yd OUH 

10,23A — 

BK < I2

Ttr 
3,05 KA 2 c 74,42 

Z < Z 1,25 OM 4 
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n e p e B Í p K a 3a BTOPHHHHM HaBaHTaKeHHaM BHKoHyeTbca aHauor ÍHHo . O ô p a H o 

T p a H c ^ o p M a T o p T I Q J J - 1 0 K . IIIHHHÍ T p a H c ^ o p M a T o p u cTpyMy B H r o T o B u a o T b g u a 

HoMÍHaubHHx H a n p y r g o 2 0 KB í cTpyMÍB g o 2 4 0 0 0 A . 5IK nepBHHHa oÔMoTKa 

BHKopucToByeTbca n p o x í g H a raHHa. BOHH MoKyTb ôyTH BHKoHaHÍ K u a c y 0 , 5 . 5IK 

n p H K u a g Ha p u c 2 . 4 . noKa3aHHH rauHHHH T p a H c ^ o p M a T o p cTpyMy T u n y T I U J J - 2 0 

(ff l - raHHHHH, JJ - uHTa Í 3 o u a n í a ) . 

PHC 2 . 4 IUHHHHÍÍ TpaHc(j)opMaTop cTpyMy T u n y T I U J J - 2 0 

M a r H Í T o n p o B o g u 1 H 2 3 yôygoBaHHMH oÔMoTKaMH 3auHTÍ enoKcugHHM 

KoMnayHgoM H y T B o p o o T b Í3ouaníf íHHÍí ÔUOK 3 . BUOK 3'egHaHHÍí 3 n í g c T a B o o 4 , 

m o Mae n p u u H B H 5 g u a KpínueHHa T p a H c ^ o p M a T o p a . BÍKHO 3 po3MÍpoM BÍg 

2 0 0 x 2 0 0 g o 2 5 0 x 2 5 0 MM p o 3 p a x o B a H o Ha ycTaHoBKy g B o x raHH. 3aTHcKH 6 

BTopuHHHx OÔMOTOK p o 3 T a n i o B a m H a g ÔUOKOM. 

TaônuuH 2.10 - Buôip mpaHctpopMamopa cmpyMy Ha JIÍHÍÍ, UJO eidxodumb. 

VMoea 
euôopy 

Po3paxyHKoei 
3HaneHHH 

Kamano3K;HÍ 
3HaneHHH 

UC < UH 10 KB 10 

I < I 
pacn HOM 

173.2 A 5-200 

I d < Iň 

yd duH 
10,23A 250 

BK < I2

Ttr 
3,06 KA 2 c 74,42 

Z < Z 1,25 OM 4 

n p u H M a e M o g o yc iaHoBKH T p a H c ^ o p M a T o p cTpyMy T J i n - 1 0 . 

fucm 
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T p a H c ^ o p M a T o p cTpyMy T n J J 1 0 - Y 3 : 

n p u cTpyMax , M e H r a u x 6 0 0 A , 3 a c T o c o B y o T b c a ôaraToBHTKoBÍ 

T p a H c ^ o p M a T o p u cTpyMy T n J J , y SKHX nepBHHHa oÔMoTKa 3 c K u a g a e T b c a 3 

geKÍubKox BHTKÍB, KÍubKÍcTb SKHX BH3HanaeTbca H e o ô x í g H o o M P C ( p u c . 2 . 5 . ) 

PHC 2 . 5 T p a H c ^ o p M a T o p cTpyMy T n J J - 1 0 Í3 gBoMa MarHÍTonpoBogaMH 

51K T p a H c ^ o p M a T o p u H a n p y r u BHÔupaeMo Ha CTOPOHÍ 1 1 0 KB 

T p a H c ^ o p M a T o p u H K O - 1 1 0 - 5 8 , Ha CTOPOHÍ 10 KB - 3 H O J J . 0 6 - 1 0 - Y 3 . IXHÍ 

xapaKTepucTHKH HaBegeHÍ B T a ô u u n í 2 . 1 1 . : 

TaônuuH 2.11- XapaKmepucmuKa oôpaHux mpaHc<popMamopie Ha cmopoHax 

110 KB U 10 KB 

T u n 

H o M Í H a u b H a H a n p y r a OÔMOTKH 
H o M Í H a u b H a n o T y K H Í c T b , 

B A , y Kuac í TOHHOCTÍ 
M a K c u M a u b 

-Ha 
n o T y K H Í c T b , 

B A 

T u n 
nepBHH., 

KB 

ocHoBHa 
BTopHHHa, 

B 

g o g a T -
KoBa, B 

0 ,2 0 ,5 1 3 

M a K c u M a u b 
-Ha 

n o T y K H Í c T b , 
B A 

3 H O J J . 
0 6 

6 / V 3 1 0 0 / V 3 

1 0 0 : 3 
a ô o 1 0 0 

3 0 5 0 7 5 2 0 0 4 0 0 

3 H O J J . 
0 6 

1 0 ^ V 3 
1 0 0 : 3 

a ô o 1 0 0 

5 0 7 5 1 5 0 3 0 0 6 3 0 
3 H O J J . 

0 6 
1 0 0 : 3 

a ô o 1 0 0 
5 0 7 5 1 5 0 3 0 0 6 3 0 

3 H O J J . 
0 6 

2 0 / V 3 

1 0 0 : 3 
a ô o 1 0 0 

5 0 7 5 1 5 0 3 0 0 6 3 0 

3 H O J J . 
0 6 

2 4 / V 3 

1 0 0 : 3 
a ô o 1 0 0 

5 0 7 5 1 5 0 3 0 0 6 3 0 
H K O -
1 1 0 - 5 8 1 1 0 / 1 0 0 / 1 0 0 : 3 4 0 0 6 0 0 1 2 0 0 2 0 0 0 

KacKagHHH TpaHC(|)opMaTop Hanpyru rany HK<D. 

KacKagHÍ T p a H c ^ o p M a T o p u H a n p y r u B H r o T o B u a o T b TÍubKH o g H o ^ a 3 H Í H g u a 

3oBHÍniHboi ycTaHoBKH. 

fucm 
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ÄKTHBHa HctCTHHct TpaHc(()opMaTopa p o 3 M ň n e H a B n o p n e n a H o B o M y KOKycí , 

yKpín^eHOMy Ha BÍ3Ky ( g n a n o n e r n i e H H a TpaHcnopTyBaHHa) í 3anoBHeHoMy 

TpaHC(j)opMaTopHHM MacnoM. K o K y x Mae MeTaneBy rojJÍBKy, KoTpa BHKoHye p o n b 

p o 3 m n p H H K a . n o n a T o K nepBHHHoi OÔMOTKH n p u e g H a H o 6 e 3 n o c e p e g H b o g o 

romBKH - po3mnpHHKf, m o Mae cnenía jJbHHH 3aTucK g n a n p u e g H a H H a 

T p a H c ^ o p M a T o p a g o ycTaHoBKH. TaKHM HHHOM, B Í g n a g a e H e o ô x í g m c T b y 

n p o x í g H H x í 3 o n a T o p a x BBogíB. K m e n b nepBHHHoi OÔMOTKH 3 'egHaHuH 3 MeTaneBHM 

3a3eMjeHHM BÍ3KOM. ,H,.j[a n o n e r n i e H H a í 3 o n a n í i B H y T p m m í x nacTHH T p a H c ^ o p M a T o p 

BHKoHyiOTb y B u r n a g í KacKagy í3 g B o x e n e M e m i B . C e p e g H a TonKa OÔMOTKH 

KOKHOĽO eneMeHTa 3 ' e g H a H a í3 cepgenHHKoM. y TaKuH c n o c í ô í 3 o n a n í a B H y T p í n i m x 

nacTHH p o 3 p a x o B a H a n u m e Ha BígoMy nacTKy Bíg noBHoi H o M m a n b H o i H a n p y r u . 

2.6. B u ô i p omHHOBKH P n 

O m u H o B K y B P n 1 1 0 KB BHKoHyoTb , n p a B u n o , cTaneamoMmíeBHMH 

n p o B o g a M H MapKH A C . n p u n t o M y nepeTHH m u H noBHHHe 6yTH He MeHme 70 MM 2 

(3a yMoBaMH KOPOHH). B u 6 í p n e p e T H H y 3gíHcHK>eTE>ca 3a g o B r o e i p o K o B o -

gonycTHMHM cTpyMoM. n p u MaKcuManbHoMy p o ô o n o M y g o 2 0 0 A BHÔupaeMo 

nepeTHH 70 MM 2 í3 gonycTHMHM cTpyMoM 2 6 5 A . M ŕ m M a n b H H H nepeTHH, B u x o g a n u 3 

yMoBH TepMínHoi CTÍHKOCTÍ, B H 3 H a n a e T t c a n o ( ( o p M y n í 

F 4BK V20,184*106 2 
F. = - = - = 4 9 , 3 7 MM 2 ; 

mm C 9 1 

g e C = 91 • 10 3 - K A

i 

MM 

TaÔMiuH 2.12 - Buxiôní dani uiunu 110 KB. 

CTpyMH 
KopoTKoro 
3aMHKaHHa 

C K 3 y 
n o n . 

MoMeHT 
n a c y , 

KA 

y g a p H u H 
C K 3 iy, 

KA 

C K 3 y 
MoMeHT 

p o 3 ' e g H a H H a 
KoHTaKTíB 
BHMHKana, 

KA 

A n e p í o g . 
cKnagoBa . 

C K 3 , ia 

KA 

i H T e r p a n 
^ K o y n a 
BK, K A2c 

IHHHH 1 1 0 

KB( K1 ) 
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 

fucm 
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n e p e T H H 70MM2 m g x o g u T b í n o T e p M í n m H CTÍHKOCTÍ, a n e JJÍHÍI, m o KHBnaTB 

n í g c T a H n í i o BHKoHam n p o B o g o M A C - 9 5 , ToMy H g n a OIIIHHOBKH n ígcTaHní i ' 

n p u H M a e M o A C - 9 5 . 

TaôJiux^H 2.13- Buxidni dani uiunu 10 KB. 

CTpyMH 
KopoTKoro 
3aMHKaHHa 

C K 3 y 
n o n . 

MoMeHT 
n a c y , 

KA 

y g a p H u H 
C K 3 iy, KA 

C K 3 y 
MoMeHT 

p o 3 ' e g H a H H a 
KoHTaKTíB 
BHMHKana, 

KA 

A n e p í o g . 
cKnagoBa . 

C K 3 , ia KA 

iHTerpa j 
n ^ o y n a BK , 

KA2C 

IHHHH 10 

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

O m u H o B K a 3 a K p u T u x P n 10 KB BHKoHyeTtca TBepguMH muHaMH. B u 6 í p 

n e p e T H H y TaKoK n p o B o g u T t c a 3a gonycTHMHM cTpyMoM. T B e p g í IHHHH noBHHHí 

6yTH n e p e B í p e m Ha g u H a M í n m g í i cTpyMíB K 3 í Ha MOKIJHBÍCTB BHHHKHeHHa 

p e 3 o H a H c H u x aBHffl,. 3a3HaneHí aBHina He BHHUKaoTb n p u K 3 , a K i n o BnacHa n a c T o T a 

KonuBaHb IHHHH M e H m e 3 0 í 6 í n t m e 2 0 0 r n . n a c T o T a B n a c H u x KonuBaHb g n a 

a m o M m í e B u x IHHH B H 3 H a n a e T t c a n o ( ( o p M y n í 

/ 0 

173,2 L • 
q 

g e l - goBKHHa n p o n t o T y MÍK í3onaTopaMH l = 1 , 5 

y - MoMeHT m e p n í i n o n e p e n H o r o n e p e p í 3 a IHHHH m o g o o c í , n e p n e H g u K y n a p H o i 

HanpaMKy 3 r u H a o n o i c u n u , CM 4 

q - n o n e p e n H H H n e p e p í 3 IHHHH, CM 2 

B u ô u p a e M o T p y ô n a c T í a m o M m í e B í IHHHH 2 5 / 3 0 MM. 

n e p e B í p u M o o ô p a H í IHHHH Ha g u H a M í n H y CTÍHKÍCTB: 

q = — (D2 - d2) = — ( 3 0 2 - 2 5 2 ) = 2.15 CM2 

y = — (D4 - d4) = — ( 3 0 4 - 2 5 4 ) = 205 CM4 

64 64 

2 l 

fucm 
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173,2 
J 0 

y = 1 7 3 , 2 = r i i > r y 

' q 1 , 5 ^ 2 . 1 5 

y M o B o o MexaHínHoi MÍUHOCTÍ HHH e 

CpacH — C don ; 

g e c - 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 MaTep ían í HHH, M n a . 

c don = 8 2 , 3 M n A - g o n y c T H M a MexaHínHa H a n p y r a B M a T e p í a n í g n a 

a m o M ľ m e B H x HHH 

= M 
° p a c H = W ' 

M = J m a x * l " = 4 2 3 , 8 6 , 1 . 5 2 = 95,37 HM, 
10 10 

i2 34 9 8 2 

J max = V 3 • 1 0 - 7 - y - = V 3 4 0 - 7 — = 423,86 H/M 
a 0,5 

a = 0,5M - BígcTaHb MÍK (J)a3aMH. 

— ( D 4 - d 4 ) = — ( 3 0 4 - 2 5 4 ) = 1 3 7 m 

3 2 D 3 2 3 0 
W = — ^ : ^ = ^ ^ — ^ = 1.37 

c = M = - 9 " 5 3 7 = 70 M77a < 82.3 MĽa 
p W 1.37 

POÔHMO BHCHOBOK, mo o ô p a H í IHHHH m g x o g a T b n o g u H a M í n m H CTÍHKOCTÍ H 

nacToTí . 

fucm 
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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 n E P E X I ^ H H X 

n P O I J E C I B B E J I E K T P H ~ i H I H M E P E ^ I 

y n p o n e c í BHKoHaHHa po3paxyHKíB H e o ô x í g H o Ha T p a H c ^ o p M a T o p í T - 1 

p o 3 p a x y B a T H H a g n e p e x í g H H H H ygapHHH cTpyMH n p u c u M e T p u n H o M y ( T p u ^ a 3 H o M y ) 

3aMHKaHHí. 

U=I2IkB 

S2 

P u c 3 .1 OgHoníHíHHa e n e K T p u n H a c x e M a 3 ' egHaHb g a H o i e n e K T p u n H o i M e p e a d . 

Tadnuu-H 3.1- ĽapaMempu npoeodie niniu 

J J í m a JJ -1 JJ -2 JJ -3 JJ -4 

^ o B K H H a n í m i 5 0 4 0 3 0 3 0 

M a p K a í nepeTHH 

n p o B o g a 
A C - 1 8 5 A C - 1 8 5 A C - 1 5 0 A C - 1 5 0 

TaônuuH 3.2 - ĽapaMempu naeanmajfcenb 

HaBaHTaKeHHa 
S-1 S-2 S-3 S-4 

HaBaHTaKeHHa 
2 5 + j 1 0 1 5 + J 1 0 2 0 + j 1 0 1 0 + J 1 5 

fucm 
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n p u H M a e M o 6 a 3 u c m yMoBH 

UÔ = 10KB; 

S 6 = 1 0 0 M B A ; 

I. 
100 

5,7kA . 

B u 3 H a n u M o n a p a M e T p u cxeMH 3aMíineHHa n í m H Ta T p a H c ^ o p M a T o p í B , í 

p o 3 p a x y e M o cTpyMH KopoTKoro 3aMHKaHHa. 

X5 

X6 

( D E 1 

X2 

X3 

EH 

X7 

X9 

X10 

X8 

CD 

X1 

X4 

X11 E 3 

X12 

X13 

E4 

E2 

P u c 3 .2 C x e M a 3aMíineHHa 

n e p e T B o p o e M o c x e M y , n p u H M a e M o E 4 = 0 . 

fucm 

Ml 5.6.141.624 13 4 1 M3M. fucm N doKyM. loänucb Mama 4 1 



Xio 

I)E2 

PHC . 3 .3 C x e M a 3aMíineHHa n p u E 4 = 0 . 

O n í p n í m ! J J -2 

= U L S S _ = 0 , 4 - 4 0 - 1 0 0 = 0 , 1 0 9 O M , 
JIH .CP 1 2 1 2 

g e X 0 =0,4OM/KM- nHToMHH o n í p g n a n o B n p a H u x n í m H y H a ô n u K e H u x 

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

O n í p n í m ľ J J -3 

X 2 = Z t L . = 0 , 4 ^ 3 0 ' 1 0 0 = 0 , 0 8 1 OM. 
JJH .CP 1 2 1 2 

O n í p n íHí i J - 1 

X = U L S Í = 0 , 4 - 5 0 ^ 1 0 0 = 0 , 1 3 6 . 

JJH .CP 1 2 1 2 

O n í p n íHí i J - 4 

fucm 
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X 2 = ^ = 0 , 4 3 0 1 0 0 = 0 , 0 8 1 OM. 
JJH .CP 1 2 1 2 

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

T . 1 U Sfí 1 10 100 
X 5 =

 k 6- = = 0,25 OM. 
5 2 100 S 2 100 40 

n 

O n í p g B o x n a p a n e n b H o n p a i o o n u x T p a H c ^ o p M a T o p í B T - 2 

3 H a x o g u M o H a n p y r y KopoTKoro 3aMHKaHHa g n a KOKHOI OÔMOTKH: 

UKB=0,5(UKB-C+UKB-H-UKC-H)=0 ,5(10 ,5+17 ,5-6 ,5 ) = 1 0 , 7 5 % 

UKC=0,5(UKB-C-UKB-H+UKC-H) « 0 % ; 
UKH=0 ,5 ( -UKB-C+UKB-H+UKC-H)=0 ,5 ( -10 ,5+17 ,5+6 ,5 ) = 1 3 , 5 % 

X 7 = I - = ! • 1 0 , 7 5 • i 0 0 = 0,134 OM, 
7 2 100 S 2 100 40 

n 

X8 = 0 OM, 

X9 = = L ^ - M = 0,168 OM. 
9 2 100 S 2 100 40 

n 

POÔHMO n e p e T B o p e H H a A B Y 

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

= X 2 - X 3 =
 0 , 1 0 9 - 0 , 0 8 1

 = 0,0217 OM, 
1 5 X 2 + X 3 + X 1 4 0,109 + 0,081 + 0,217 

= X 2 - X 1 4 =
 0 , 1 0 9 - 0 , 2 1 7

 = 0,058 OM, 
1 6 X 2 + X 3 + X 1 4 0,109 + 0,081 + 0,217 

= X 2 - X 4 =
 0 , 0 8 1 - 0 , 0 , 8 1

 = 0,061 OM. 
17 

C x e M a n í c n a n e p e T B o p e H H a A B Y 

fucm 
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EH 

x 5 

WE: 

X7 

X9 

X8 X11 E 3 

X10 

CDE2 
PHC. 3 .4 C x e M a n í c n a n e p e T B o p e H H a . 

P o 3 p a x o B y e M o o n í p HaBaHTaKeHHa. 

O n í p HaBaHTaKeHHa 1 

S 
X, = X „ • — = 1 ,2 • 

6 n* r-i ~ 
S 

1 0 0 

2 6 . 9 2 
4 , 4 6 O M . 

O n í p HaBaHTaKeHHa 2 

S 
X,r. = X „ • — = 1 ,2 • 

10 n* r-i ~ 
S 

1 0 0 

1 8 . 0 2 
6 , 6 6 OM. 

O n í p HaBaHTaKeHHa 3 

= X S6 = 1 2 1 0 0 

11 n* S 2 2 , 3 6 
n 

5 , 3 6 OM. 

fucm 
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P u c . 3 .5 C x e M a n í c n a c n p o i n e m i a 

X18 = X15 + X5 = 0 , 0 2 1 7 + 0 , 2 6 = 0 , 2 8 1 OM, 

X19 = X17 + X7 = 0 , 0 1 6 1 + 0 ,134 = 0 ,15 OM, 

X20 = X9 + X10 = 6 , 6 6 + 0 , 1 6 8 = 6 , 8 2 8 OM, 

X 21 = X 8 + X4 = 0 , 0 8 1 OM. 

3 a g o n o M o r o o Koe(()íníeHTíB p o 3 n o g í n y c n p o c T H M o c x e M y 

Ä 21 

E 3 0 1 

P u c . 3 .6 C x e M a n í c n a c n p o m e m i a 

fucm 
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EKBíBaneHTHHH o n í p g n a X 1 6 Ta X 1 9 

X , . = Z Ľ * * - = 0 , 0 5 8 0 , 1 5 = 0 , 0 4 2 
X 1 6 + X 1 9 0 , 0 5 8 + 0 , 1 5 

= = 0,724 
1 6 X16 0 , 0 5 8 

16 

C = 31619 

X 0 , 0 4 2 

C ^ ^ a 1 ^ = 0 , 0 4 2 = 0,28 
1 9 0 ,15 ' 

X31619 = X31619 + = 0 , 0 4 2 + 0 , 2 8 1 = 0 , 3 2 3 

0 , 3 2 3 X 

* = PE31619 
23 C 

X 

* = PE31619 

0 , 2 8 

0 , 3 2 3 

= 1 , 1 5 

0 , 4 4 
0 , 7 2 4 

3 a g o n o M o r o o KoecjnníeHTÍB p o 3 n o g í n y c n p o c T H M o c x e M y 

E 
22 

E 

E 
24 

25 

E3 

P u c . 3 .7 C x e M a n í c n a c n p o m e H H a 

EKBÍBaneHTHuH o n í p g n a X 2 0 Ta X 2 1 

= X 2 0 • X 2 1 = 6 , 8 2 8 ^ 0 , 0 8 1 

3 2 0 2 1 = X 2 0 + X 2 1 = 6 , 8 2 8 + 0 , 0 8 1 
0 , 0 8 

fucm 
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KoecjnníeHTH p o 3 n o g í n y 

X 1 , 2 3 

C = _ ^ = 0 , 0 1 1 7 
2 0 C20 6 , 8 2 8 

X 1 , 2 3 

2 1 ~ C 2 1 ~ 0 , 9 8 7 ~ ' 

OcKÍnbKH g K e p e n o cucTeMH e g K e p e n o M HecKÍmieHHoi n o T y K H o c T Í , T O E P C 

cucTeMH E* = U * = 1 = const . 

E P C HaBaHTaKeHb y H a g n e p e x í g H o M y peKHMÍ: E* = 0,85 

EKBÍBaneHTHa E P C c u c T e M u : 

E H / + E 1 / / / + + E 3 7 

E = / X22 V X 6 + / X + /X25 = 2 , 2 7 + 0 ,19 + 0 , 0 0 8 + 0 , 7 0 8 = 0 9 5 

3 VY + 1 X + V * + KX

 2 ' 2 7 + 0 , 2 2 + 0 , 0 0 9 + 0 ,83 , 

EKBÍBaneHTHHH o n í p c u c T e M u : 

* = X 22 ^ X 6 ^ X 24 ^ X 25 

X 22 ^ X 6 ^ X 24 + X 6 ^ X 24 ^ X 2 5 + X 2 2 ^ X 6 ^ X 2 5 + X 2 2 ^ X 24 ^ X 25 

0 , 4 4 • 4 , 4 6 4 0 5 , 1 4 , 2 0 3 

0 , 4 4 • 4 , 4 6 • 105,1 + 1 0 5 , 1 • 4 , 4 6 • 1,2 + 0 , 4 4 • 4 , 4 6 • 1,2 + 0 , 4 4 • 105,1 • 1,2 

CTpyM Tpu(j)a3Horo K 3 y B Í g H o c m r x o g u H u n a x : 

I : = ^ = 0 , 9 5 = 3 , 2 

X3 0 3 

CTpyM T p u j a 3 H o r o K 3 B ÍMeHoBamux o g H H H n a x 

I(3) = I* • I6 = 3 ,2 • 5,7 = 18 ,05K4 . 

Y g a p H H H cTpyM KopoTKoro 3aMHKaHHa 

1 = 7 2 ^ K •I(3) ^ 7 2 ^ 1 , 8 ^ 1 8 , 0 5 = 45 ,95K4 . 

fucm 
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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 npH3HaHemraM, 3ajie>KHo Big BÍgnoBÍgajibHoCTÍ H n o p a g c y g i i , 3axuCT 

TpaHC^opMaTopÍB H aBT0TpaHC(j)opMaTopÍB p o 3 g i n a r o T b c a Ha: OCHOBHHH, 

pe3epBHHH i 3axHCT, mo g i e Ha C u r a a j i . 

OCHOBHÍ 3axHCTH p e a r y i O T b Ha BCÍ B u g u yniKog>KeHb T p a H C ^ o p M a T o p a a 6 o 

aBTOTpaHC(()opMaTopa H giiOTb Ha B i g K m o n e H H i BHMHKanÍB 3 yCÍx ÔOKÍB 6 e 3 

BUTPUMKU naCy . 

Pe3epBHÍ 3axuCTu BÍg 3aMHKaHb Ha 3eMjno BHKoHyiOTbCfl y B H r i a g i M C 3 

H y i t o B o i noCi igoBHoCTÍ . 

B H X I ^ H I ^ A H I : 

T u n T p a H C ^ o p M a T o p a : T A H - 4 0 0 0 0 / 1 1 5 / 3 8 , 5 

STHOM = 4 0 M B A 

U = 1 1 5 / 3 8 5 

C x e M a C n o i y n e H H a : A / Y 

UP„H = 0 , 1 6 

UKMN = 9 , 5 9 % 

UKHOM = 1 0 , 5 % 

U R.MAX = 1 1 , 4 6 % 

4.1 Po3paxyHOK CTpyMÍB K 3 

M Í H Í M a i b H a Ta MaKCHMaibHa H a n p y r a T p a H C ^ o p M a T o p a 

(1 -AUPNH) = 1 1 5 ( 1 - 0 , 1 6 ) = 9 6 , 6 (KB) U T .MIN U T HOMBH • 

UT .MAX=UT.HOMBH.(1 + ^Up„H) = 1 1 5 ( 1 + 0 , 1 6 ) = 1 3 3 , 4 (KB) 

MÍHÍMaibHHH i MaKCHMaibHHH o n i p TpaHC(()opMaTopa 

X — 
T .MIN 

U U 2 9 59 96 6 2 

^ K .MIN ^ T .MIN ^ yy>-,y> 100 S T ,HOM 100 4 0 
2 2 , 3 7 ( 0 ^ ) 

X — 
T . M A X 

U K .MAX ^ UT .MAX —

 1 1 , 4 6 ^ 1 3 3 , 4

 — 60(Oa Í ) 
100 S T , HOM 100 4 0 

fucm 

nn 5.6.141.624 13 4 8 M3M. flucm Ne doKyM. floänucb Mama 4 8 



M Í H Í M a i b H Í H MaKCHMaibHÍ Koe(()inieHTu TpaHC(()opManii T p a H C ^ o p M a T o p a 

K —

 U T .MIN ,BH —

 9 6 , 6

 — 

KT .MIN — U ~ 3885 — 2 , 5 ; 

UT .MAX,BH —

 1 3 3 . 4 

.MAX — U ~ 3 8 5 

KT.MAX 77 — ~~~~T ~ 3 . 4 6 ; 

M Í H Í M a i b H Í H MaKCHMaibHÍ CTpyMH K 3 Ha CTopoHax T p a H C ^ o p M a T o p a 

115000 
IK MAX.BH — —p= — —p= — 1106(A) 

. V 3 ( X C + XTMAX ) V 3 ( 0 + 60) 

XC npHÔMaeMo = 0 ; 

(3) 

I K. M A X . H H — IK.MAX.BH " KT.MIN,BH — 1 1 0 6 " 2 , 5 — 2 7 6 6 ( A ) 

T (3) UMAX.BH 1 3 3 4 0 0

 3 4 4 3 ( A ) 

IK MIN .BH — —p — —;= — 3443(A) 
>/3(XCMAX + XT.MIN ) "» 3 " 2 2 . 3 7 

IK

 ()MIN.HH — IK
 ( 3 MIN.BH • KT M A A X — 3443 • 3,46 — 11913(A) 

O n i p 3 a r a i i b H o r o HaBaHTaKeHHa, H a B e g e H o r o g o CTOPOHH B H 

X W — * H A r p " U 2 T . M N — 0 , 3 5 - 9 6 , 6 2 — 81 ,65(0*) 
S 4 0 

MaKCHMaibHHH CTpyM c a M o 3 a n y c K y Ha CTopoHax T p a H C ^ o p M a T o p a 

j —
 UH0M —

 1 1 5 0 0 0

 — 6 3 8 2 ( A ) 

C 3 n M A X B H V 3 • (XC.M^ + XT .MIN + XHArP) V3(22,37 + 81,65) ' 

JC3n.MAX.HH — JC3n.MAX.BH ' K T — 6 3 8 , 2 - 2 , 5 — 1 5 9 5 , 5 ( A ) 

POÔOHHH CTpyM Ha CTOPOHÍ B H 

I - S T HOM —

 4 0 0 0 0

 — 2 3 9 ( A ) 
1 PAE.MAX.BH r r T [T n ^ ^ 

V 3 • U T .MIN V 3 • 96,6 

Koe(() inieHT c a M o 3 a n y c c y 
f JC3n.MAX.BH 6 3 8 , 2

 0 > N 

KC3n — j = — 2 , 6 7 ( A ) 

1 PAE .MAX.BH 2 3 9 

4.2 Po3paxyHOK M C 3 JIÍHÍÍ', m o BÍgxogHTb BÍg muH H H TpaHC^opMaTopa 

MaKCHMaibHHH CTpyMoBHH 3 a x u c T ( M C 3 ) e pe3epBHHM 3axucToM 

T p a H C ^ o p M a T o p a , i c j iyKHTb g i a BigKjnoneHHa T p a H C ^ o p M a T o p a n p H H o r o 

y m c o g K e H H Í H BÍgMoBÍ OCHOBHHX 3axucTÍB, a T a c o K n p H K 3 Ha 3ÔipHux n iHHax a ô o 

fucm 
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Ha n p H e g H a H H a x , mo B Í g x o g a T b BÍg HHX, a K i n o P 3 a ô o BHMHKaní UHX ejieMeHTÍB 

BÍgMoBHIH B poÔoTÍ. 3 a yMoBaMH CeieKTHBHoCTÍ M C 3 noBHHeH MaTH BHTpHMKy 

n a c y H, o T K e , He M O K ôyTH iiiBHgKogiionHM. I3 n i e i npHnHHH B a c o c T Í o c H o B H o r o 

P 3 BÍg y m c o g K e H b y T p a H C ^ o p M a T o p a x BÍH BHKopHCTOByeTbca rame Ha 

M a i o n o T y K H H x T p a H C ^ o p M a T o p a x . 

MaKCHMaibHMH CTpyM HaBaHTaKeHHa 

JHAľP.MAX .HH — 6 0 0 ( A ) 

IC.3. — K \ ' K C 3 n • IHAIP.IMAAX.HH — 1 " - 5 - 0

2 : - 6 Z • 600 — 3003,75(A) 
KHArp 0 , 8 

CTpyM c n p a n t o B y B a H H a p e i e 

I — I c 3 ^ c _ ; - — 3 0 0 3 , 7 5 a — a ) 

nT 5 0 0 / 5 

MÍHÍMaibHHH CTpyM K 3 , m o npoTÍKae n o OÔMOTUÍ p e i e 
— 0 ,87 • IK W MIN.HH — 11913 0.87 — 3 4 

TP.MIN
 — —

 rnnic
 — 3 4 , 5 ( A ) 

nT 5 0 0 / 5 

Koe(() inieHT n y T i H B o c T Í 3axHCTy I 34 5 
—

 1p.MIN _ •J^,~' K —IPMÍL — ^ n — 3,4 > 1,5 

¥
 ICP 10 

BHTpHMKa n a c y tc3 — 0,5c 

P e i e THny PT-40/5, BHpoÔHHirTBa T í E A 3 , BHKopHCTOByeTbca aK 3axHCT BÍg 

KHgca CTpyMy HaMarHÍnyBaHHa. ,H,ia H a i a n n y B a H H a BÍg KHgca CTpyMy 

HaMarHÍnyBaHHa, aK n o c a 3 a i H BHnpoôyBaHHa Ha p a g i TpaHC^opMaTopÍB , MoKHa 

T a c o K BHKoHaTH ycTaBKy, pÍBHy 2 , 5 I H O M , He B H K o H y o n H gogaTKoBoi 3aTpHMKH 

3axHCTy, KpÍM BHKopHCTaHHa 3BHnaHHoro B H x i g H o r o p e i e . 

H a c t o r o g m HeMae g o c T a r a t o r o g o c B Í g y 3acTocyBaHHa i o r i n H H x gH((). 

3axHCTÍB T p a H C ^ o p M a T o p a . T o M y , g o n i i B H o n p H BHKoHaHHÍ T a c o r o 3axHCTy poÔHTH 

g o c B Í g n e H y n e p e B Í p c y H a i a n n y B a H H a 3axHCTy BÍg KHgca CTpyMy HaMarHÍnyBaHHa. 

fucm 
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4.3 3axucT Tpac^opMaTopa BÍg K 3 

4.3.1 M C 3 Tpac^opMaTopa BÍg 3OBHÍIIIHÍX K 3 

M C 3 y c T a H o B i o e M o Ha CTOPOHÍ B H Í3 gBoMa BHTpHMKaMH n a c y 

CTpyM c n p a r r t o B y B a H H a p e i e : 

- 3a yMoBH H e c n p a r t o B y B a H H a BÍg CTpyMy c a M o 3 a n y c c y 

1 C3 ~ ^ H ' 1 C3n.MAX.BH ' 

IC3 — 1,1 • 638,2 — 702,02( A) 

- 3a yMoBH y 3 r o g K e H H a Í3 M C 3 IÍHÍI 

I — K I ; 

C3 HC ' Y3.JJHH ' 

IC3 — 1,3 • 3 0 0 3 , 7 5 — 1307,3(A) 
C3 115/38,5 

n p H H M a e M o IC3 — 1307,3A 

CTpyM c n p a n t o B y B a H H a p e i e 

ICP — C 3 ' CX —^^T^ —16,3( A); 

^yTiHBÍCTb M C 3 n p H gBo((a3HoMy K 3 3a T p a H C ^ o p M a T o p o M 

34 5 
KH — 3 4 , 5 — 2,12 > 1,5 

H 16,3 

^ a c c n p a r t o B y B a H H a n e p m o r o H g p y r o r o m a ô i a M C 3 

tMC31 — tM3C.JIHH + A t — 0 , 5 + 0 , 5 — 1 ( c ) 

tMC3 2
 — tMC31 + A t — 1 + 0 , 5 — 1 , 5 ( C ) 

4.3.2 3axucT BÍg ivii/K(|)a3Hiix K 3 

BHKopHCTaeMo no3goBKHÍH g H ^ e p e H r i a i b H H H CTpyMoBHH 3axHCT Í3 p e i e 

THny ,Zľ3T-11. 

^ H ^ e p e H r i a i b H H H 3axHCT, BHKoHaHHH Ha n p H H n H n i nopÍBHaHHa CTpyMÍB Ha 

B x o g i H B H x o g a x , 3 a c T o c o B y e T t c a B a c o c T Í OCHOBHOTO m B H g c o g i o n o r o 3axHCTy 

TpaHC^opMaTopÍB H aBTOTpaHC(()opMaTopÍB. 3axHCT a ô c o i O T H o CeieKTHBHHH, 

p e a r y e Ha y m c o g K e H H a B oôMoTKax, Ha BHBogax H y c n o i y c a x 3 BHMHKanaMH, i g i e 

Ha B Í g K i o n e H H a T p a H C ^ o p M a T o p a 3 y c i x ÔOKÍB ô e 3 BHTPHMKH n a c y . 3 o H a g i i 
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g H ( ( ) e p e H n i a i b H o r o 3axHCTy T p a H C ^ o p M a T o p a ( A 3 T ) o ô M e K y e T b c a M Í c r e M 

ycTaHoBKH TpaHC^opMaTopÍB CTpyMy, i MÍCTHTb y c o ô i omHHoBKy C H , H H i 

npHegHaHHa T C H , B K i o n e H o r o Ha IHHHHHÍÍ MÍCT H H . 

í2 wm nOOOOOOOO: 
1 3 5 7 9 1113 18 24 

W1yp IM 28 2114 7 0 . . . 
0 1 2 345 6 YYYYY 9 8 Wp 
0 1 2 3 4 5 6 

m í Ľ 2 8 2 1 1 4 7 0 

' 8 12 16 20 24 28 32 YYYY 3 

L 

KA KA 
5 
o-

10 6 —C 

We 

K pene ôpyaou cjaau 

PHC 4 . 1 I T p u H n u n o B a c x e M a B K i o n e H H a ,Zľ3T-11 

6 

4 

1 

11 7 

12 

P e i e c e p i i ,Zľ3T-11 x a p a K T e p u 3 y e T b c a HaaBHÍCTO ogHÍe i r a i b M o B o i OÔMOTKH 

B H H T p e i e , m o g a e MOKIHBÍCTB 3 a ô e 3 n e n u T u r a i b M y B a H H a BÍg CTpyMy y 

BBÍgHoMy KoMnieKTÍ ( a ô o BÍg c y M a p H o r o CTpyMy B o g m i í r p y n i KoMnieKTÍB) 

TpaHC^opMaTopÍB CTpyMy. X a p a i T e p u c T H K a c n p a n b o B y B a H H a p e i e n p H HaaBHocTÍ 

r a i b M y B a H H a FpAE — f (FTOP ) HeogHo3HanHa H 3 a i e K H T b BÍg KyTa MÍK p o ô o n H M 

Ipa6p i r a i b M o B H M Imop CTpyMaMH B H T T p e i e . B u c o p u c T a H H a r a i b M o B o i OÔMOTKH 

g a e MoKiHBÍCTb He BÍgôygoByBaTH MÍHÍMaibHHH CTpyM c n p a r b o B y B a H H a 3 a x u c T y 
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BÍg CTpyMÍB Heôa j i aHcy n p u TaKHx 30BHÍrnmx y n i K o g K e H H a x , KOJIH e r a i b M y B a H H a . 

U e cnpHHHHaeTbca ôí j ibi i iy HyraHBÍCTb 3 a x n c T y . 

Bn3HaHHM0 c e p e g H Í 3HaneHHa nepBHHHHx í BTOPHHHHX CTpyMÍB Bcíx CTopÍH 

T p a H C ^ o p M a T o p a , mo 3axHinaeM0. 

nepBHHHHH CTpyM Ha CTopoHax TpaHC(j)opMaTopa B Í g n o B Í g a e H o r o 

HoMÍHaibHÍH n o T y K H o c T Í 

e 

J _ HOM . 
ÍHOM- pu •> 

* U HOM .CP 
^ H C i o B e 3HaneHHa g j i a CTopoHH 121KB: 

1 HOM _ S _ 190 .85 (A) ; 

^ H C i o B e 3HaneHHa g j i a CTopoHH 38,5KB: 

- £ 3 * 5 _ 5 6 0 ( A ) . 

CxeMH 3 ' egHaHHa T p a H C ^ o p M a T o p a CTpyMy: 

115KB- A. 

^ j r a 38,5KB-Y 

Koe(()ÍHÍeHT T p a H C ^ o p M a n í ľ TpaHC^opMaTopÍB CTpyMy: 

,H,jia 115KB: 

n 1 = 4 0 0 / 5 ; 

,H,jia 38,5KB: 

n 1 = 1 5 0 0 0 / 5 ; 

BTOPHHHHH CTpyM y n j i e n a x 3 a x u c T y , m o B Í g n o B Í g a e HoMÍHaibHÍH n o T y K H o c T Í 

T p a H C ^ o p M a T o p a : 

J - K 
'- HOM 
J _ ' HOM *^CX ; 1 HOM ~ 5 

^ H C i o B e 3HaneHHa g j i a CTopoHH 1 1 0 KB: 

'HOM _ 1 9 0 5 ^ 3 _4.13(A). 
H O M 4 0 0 / 5 v ' 

fucm 
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,H,jia CTopoHH 3 8 , 5 KB: 

' H O M _ 5 6 0 - 1 _ 1,86 ( A ) . 
HOM 1 5 0 0 0 / 5 

B u 3 H a n H M o nepBHHHHH CTpyM H e ô a u a H c y 6 e 3 y p a x y B a H H a ' H E 3 

'HE _ 'HE1 + 'HE 2 _ (KAnEP - KOJH -S+ AUp„H ) - ' J 3 ' MAX .BH _ (1 -1 - 0,1 + 0,16) -1106 _ 176.96(A) 

CTpyM c n p a n b o B y B a H H a 3 a x u c T y 

'C.3 _ - ' T MAX.BH. _ 1,5 - 239 _ 358,5(A) 

CTpyM c n p a n b o B y B a H H a p e u e 

T ' C 3 • KCX

(~ ) 358.5 - V 3 „ „, 
' Z L — _ y— _ 2,1(A) 

CP nT 15000 /5 

n o n e p e g H e 3HaneHHa K o e ^ í n í e H T a HyTUHBocTÍ 

¥ ' C P 2,1 

4.4 Bn3HaHeHHH HHCJia B H T K Í B OÔMOTKH pejie ,3,3T-11 

CTpyM CnpanboByBaHHa p e j e B oCHoBHÍH 3oHÍ 

r ' C 3 O C H - KCXBH 2 8 6 , 2 7 -V3 c , n f A . 
' CP OCH _ ^ O £ H — _ ' 5 _ 6 , l 9 ( A ) ; 

nT 4 0 0 / 5 

^ H c u o BHTKÍB OÔMOTKH p e n e g u a OCHOBHOI CTopoHH OCHOBHOI 3OHH: 

F 
P o 3 p a x y H K o B e 3HaneHHa WOCHPACV _———; 

' C H .OCH 

WOCH.PACH. _ T 0 0 _ l 6 , l 3 4 ( e w m ) 
6,19 

n p H H H a T e 3HaneHHa WOCH _ l6eum 

CTpyM CnpanboByBaHHa p e j e 

'cP.OCH _ ^ _ _ 6 , 2 5 ( A ) ; 

WOCH 1 6 

CTpyM CnpanboByBaHHa 3axHCTy B oCHoBHÍH 3oHÍ 

'c3.OCH _ 'CP.OCH " _ 6 , 2 5 8 0 _ 5 0 0 ( A ) ; 

KCX 1 

fucm 
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CTpyM CnpanboByBaHHa 3axHCTy B HeoCHoBHÍH 3oHÍ 

'C3.HEOCH _ 'C3.OCH. - KT.MN _ 5 0 0 - 2 , 5 _ 1 2 5 0 ( A ) ; 

^HCJTO BHTKÍB OÔMOTKH p e n e g n a HeocHoBHoi CTopoHH 

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

' -W 2 5 - 1 6 

2OCH " OCH _ ^r___ 

'2 HEOCH 1 , 8 6 

n p H H H a T e 3HaneHHa 

W _ 2 2 ; 

" HEOCH ^ 5 

WHEOCHPAC, _ ~
 1O7 OCH

 _ 21,5(Bum); 
2 HEOCH 

• ' ZJT7/~i/^ZJ DA/-1TT ' ' 21 5 — 2 2 TJ/! _ "HEOCH. PAC, "HEOCH J
 ( 3 )

 _ ^ i ^ ~ J Z ď Z ď 

W HEOCH. PACHET . — ' ' K MAX .BH — 
V WHEOCH. PAC, J V 2 1 , 5 J 

1 1 0 6 _ — 2 5 , 7 ; 

nepBHHHHH CTpyM H e ô a n a H c y 3 ypaxyBaHHaM ' H E 3 

'HE _ 'HE + 'HE.3 _ 1 7 6 , 9 6 — 2 5 , 7 _ 151,26(A); 

n p H H H a T Í H H d a BHTKÍB 

W _ W 1 
" OCH '' PAC, 1 5 

WoCH _ 16 . 

W _ W 2 
" HEOCH '' PAC, "̂ 5 

W _ 22 
HEOCH 

POÔHMO n e p e B Í p K y 

' -W * ' -W ; 
2OCH " OCH 2HEOCH " HEOCH.PAC, ' 

2,5 -16 _ 40 * 1,86 - 21,5 _ 39,99 

K o e ^ í n í e H T HyTnuBocTÍ 3 a x u c T y n p u K 3 3a T p a H C ^ o p M a T o p o M 

34,5 
, 6,25 

KíjbKÍCTb BHTKÍB OÔMOTKH ranbMyBaHHa 

W _ KH ' 'HE ' WHEOCH ' KT.MN _ 1 , 5 - 1 5 1 , 2 6 - 2 2 - 2 , 5 _ 8 9 9 ( B u m V 
VVTOP.PAC, - j (3) , - , ? n , r „ g . - 8 , 9 9 ( » ^ ) ; 

' K MAX - tga 1 5 9 5 , 5 - 0 , 8 7 

n p u H M a e M o HHCJO BHTKÍB pÍBHe 9 : Wn _ 9 
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4.5 3axucT BÍg yimcogjKeHb y c e p e g n m TpaHC(|)opMaTopa 

51K 3 a x u c T BÍg y m K o g K e H H a y c e p e g H H Í T p a H C ^ o p M a T o p a BHKopucTaeMo 

ra3oBHH 3 a x u c T Í3 non jaBKoBHM p e n e T u n y P 3 T - 8 0 í CTpyMHHHHM p e n 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 BÍg BHyTpíniHÍx y n i K o g K e H b 

T p a H C ^ o p M a T o p a , m o c y n p o B o g K y o T b c a BHgíneHHaM r a 3 y , 3HHKeHHaM pÍBHa 

M a c n a B r a 3 o B o M y p e n e , a ô o ÍHTeHCHBHHM p y x o M n o T o K y M a c n a 3 ôaKa 

T p a H C ^ o p M a T o p a B po3nnrpHHK. 

r a 3 o B H H 3 a x u c T g y K e HyraHBHH. H p u cepHo3HHx y n i K o g K e H H a x 

T p a H C ^ o p M a T o p a ra3oBHH 3 a x u c T g í e MHTTCBO: 0 , 1 . . . 0 , 2 c ( n p u niBHgKocTÍ n o T o K y 

M a c n a He M e H m e HÍK Ha 2 5 % BHime ycTaHoBKu) . 3aBgaKH nHM n e p e B a r a M ra3oBHH 

3 a x u c T ( p e n e P 3 T - 8 0 ) oôoB'a3KoBo BCTaHoBnoeTbca Ha BCÍX T p a H C ^ o p M a T o p a x 

noTyKHÍCTO 6 ,3 M B A H ô í n b r n e . H a T p a H C ^ o p M a T o p a x Í3 P n H gogaTKoBo 

n e p e g ô a n a e T b c a oKpeMHH ra3oBHH 3 a x u c T n p u c T p o o P n H ( p e n e P 3 T - 2 4 ) 

y KoMnjeKTÍ r a 3 o B o r o p e n e P 3 T - 8 0 e T p u pÍ3HHx nnacTHHH, KoKHa 3 aKHx 

B Í g K a j í ô p o B a H a Ha BÍgnoBÍgHy niBHgKÍCTb noToKy M a c n a (ycTaHoBKy): 0 , 6 ; 0 , 9 ; 1,2 

M/C. y c T a H o B K a 0 ,5 M/C p e K o M e H g y e T b c a g n a TpaHC^opMaTopÍB noTyKHÍCTO g o 4 0 

M B A (cHCTeMa o x o n o g K e H H a M í ,3,). y c T a H o B K a 1,2 M/C - g n a TpaHC^opMaTopÍB 

ô y g b - a K o i n o T y K H o c T Í ( U í /TJ. 
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5. O r i D Í A H E J I E K T P O y C T A H O B O K . O n E P A T H B H E 

O B C ^ y r O B y B A H H ^ . B H M O r H A O n E P C O H A J y . 

B í g n o B Í g H o g o BHMor n p a B H n 3 o x o p o H H n p a n í n p u e K c n n y a T a n í i 

eneKTpoycTaHoBoK Bce eneKTpoycTaHoBKH noBHHHÍ 3 H a x o g u r a c a B TexHÍnHo 

c n p a B H o M y CTaHÍ, m o 3 a ô e 3 n e n y e ôe3neHHÍ yMoBH n p a n í . BOHH noBHHHÍ ôyTH 

yKoMnneKToBaHÍ BHnpoôyBaHHMH, roToBHMH g o BHKopucTaHHa 3axucHHMH 

3acoôaMH, a TaKoK 3 a c o ô a M H HagaHHa n e p n i o i M e g u m o i g o n o M o r u . 

H e g o n y c K a e T b c a BHKoHaHHa p o 3 n o p a g K e H b Ta 3aBgaHb, m o c y n e p e n a T b 

BHMoraM n p a B H n . npanÍBHHKH, BHHHÍ y n o p y m e H H Í BHMor n p a B H n , n p H T a r a o T b c a 

g o BÍgnoBÍganbHocTÍ y BCTaHoBneHoMy n o p a g K y . 

5 .1 B u M o r u g o n e p c o H a n y 

npanÍBHHKH, m o n p H H M a o T b c a g n a BHKoHaHHa p o ô Í T B eneKTpoycTaHoBKax, 

noBHHHÍ MaTH npo(()ecÍHHy n í g r o T o B K y , m o B Í g n o B Í g a e x a p a K T e p y p o ô o T H , a ô o 

noBHHHÍ ôyTH HaBneHÍ ( g o g o n y c K y g o caMocTÍHHoi p o ô o T H ) B c n e n í a n Í 3 o B a H H x 

n e H T p a x n íg roToBKH n e p c o H a n y ; npoHTH n e p e B Í p K y 3HaHb HopMaTHBHo-TexHÍnHHx 

goKyMeHTÍB 3 eneKTpoôe3neKH í n p u c T p o o eneKTpoycTaHoBoK, n o K e K H o i ôe3neKH, 

KopucTyBaHHa 3axucHHMH 3acoôaMH, n p u H o M a M 3BÍnbHeHHa n o T e p n í n o r o BÍg g í i 

e n e K T p u n H o r o CTpyMy í HagaHHa n e p n i o i g o n o M o r u n p u Heniacff i rx BHnagKax. 

BOHH noBHHHÍ MaTH BÍgnoBÍgHy r p y n y 3 eneKTpoôe3neKH, n o c B Í g n e m i a 

BCTaHoBneHoi ( (opMH, B aKe BHeceHÍ pe3ynbTaTH nepeBÍpKH 3HaHb. 

npanÍBHHKH, aKÍ M a o T b n p a B o n p o B e g e H H a c n e n í a n b H H x p o ô Í T , noBHHHÍ 

MaTH BÍgnoBÍgHHH 3 a n u c y nocBÍgneHHÍ . A o c n e n í a n b H H x H a n e K a T b : Bepxona3HÍ 

p o ô o T H , p o ô o T H n í g H a n p y r o o Ha CTpyMoBÍgHHx n a c T H H a x (nucTKa , OÔMHBUIH í 

3aMÍHa Í3onaTopÍB, peMoHT n p o B o g Í B , K o m p o n b B H M Í p o B a n b H o o n i T a H r o i o 

Í3onaTopÍB í c n o n y n H H x 3aTHCKanÍB, MacTHno TpocÍB) , BHnpoôyBaHHa o ô n a g H a H H a 

n í g B H m e H o o H a n p y r o o (3a BHHaTKoM p o ô Í T 3 MeraoMMeTpoM). 3 ypaxyBaHHaM 

MÍcneBHx yMoB p o ô o T o g a B e n b M o K e gonoBHHTH n e H c n u c o K . 
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y pa3Í BHaBneHHa ô y g b - a K H x n o p y m e H b a ô o HecnpaBHocTeH 

eneKTpoycTaHoBoK, M a r u H , MexaHÍ3MÍB, n p u c T o c y B a H b , ÍHCTpyMeHTy, 3acoô ÍB 

3 a x u c T y T o m o , aKÍ CTaHoBnaTb H e ô e 3 n e K y g n a n o g e H , npanÍBHHK, a K m o BÍH He 

M o K e BKHTH 3axogÍB g o ycyHeHHa n u x n o p y r n e H b , 3oôoB'a3aHHH HeraHHo 

noBÍgoMHTH n p o HHx KepÍBHHKy. 

5 .2 OnepaTHBHe o ô c n y r o B y B a H H a . O r n a g u eneKTpoycTaHoBoK 

B eneKTpoycTaHoBKax H a n p y r o o n o H a g 1 0 0 0 B npanÍBHHKH 3 n u c n a 

o n e p a T H B H o r o n e p c o H a n y , o g H o o c í Ô H o o ô c n y r o B y o T b eneKTpoycTaHoBKH, í CTapnií 

n o 3MÍHÍ noBHHHÍ MaTH r p y n y 3 eneKTpoôe3neKH I V , p e r i n a npanÍBHHKÍB y 3MÍHÍ -

r p y n y I I I . B eneKTpoycTaHoBKax H a n p y r o o g o 1 0 0 0 B npanÍBHHKH 3 n u c n a 

o n e p a T H B H o r o n e p c o H a n y , o g H o o c í Ô H o o ô c n y r o B y o T b eneKTpoycTaHoBKH, noBHHHÍ 

MaTH r p y n y I I I . 

OgHoocíÔHHH o r n a g eneKTpoycTaHoBoK M o K e BHKoHyBaTH npanÍBHHK 3 

n u c n a o n e p a T H B H o r o n e p c o H a n y , m o Mae r p y n y He HHKne I I I , a ô o npanÍBHHK 3 

n u c n a agMÍHÍCTpaTHBHo-TexHÍnHoro n e p c o H a n y 3 r p y n o o V g n a eneKTpoycTaHoBoK 

H a n p y r o o B u m e 1 0 0 0 B , a HHKne 1 0 0 0 B - 3 r p y n o o I V í 3 n p a B o M o g H o o c í Ô H o r o 

o r n a g y Ha nÍgcTaBÍ n H c b M o B o r o p o 3 n o p a g K e H H a KepÍBHHKa o p r a H Í 3 a n Í i . 

n p u 3aMHKaHHÍ Ha 3 e M n o B eneKTpoycTaHoBKax H a n p y r o o 3 - 3 5 KB 

H a ô n H K a T H c a g o M Í c n a 3aMHKaHHa Ha BÍgcTaHb M e H m e 4 M B 3 P y í MeHiii 8 M - y 

B P y Ta Ha n J g o n y c K a e T b c a TÍnbKH g n a onepaTHBHHx nepeMHKaHb 3 M e T o O 

nÍKBÍganÍ i 3aMHKaHHa Í 3BÍnbHeHHa n O g e H , aKÍ n o T p a n H n H n Í g H a n p y r y . n p H n b o M y 

c n í g KopucTyBaTHca eneKTpo3axucHHMH 3acoôaMH. 

B í g K n o n a T H í BMHKaTH p o 3 ' e g H y B a n í , BÍggínbHHKH í BHMHKaní H a n p y r o o 

BHme 1 0 0 0 B 3 pynHHM n p u B o g o M H e o ô x í g H o B g í e n e K T p u n H H x pyKaBHnKax. 

3HÍMaTH Ta BCTaHoBnoBaTH 3anoôÍKHHKH c n í g n p u 3HaTÍH H a n p y 3 Í 

( g o n y c K a e T b c a - n í g H a n p y r o o , a n e Ôe3 HaBaHTaKeHHa). n p u n b o M y B 

eneKTpoycTaHoBKax H a n p y r o o g o 1 0 0 0 B H e o ô x í g H o K o p u c T y B a T u c a Í 3 o n o o n H M H 

KnímaMH a ô o g íeneKTpunHHMH pyKaBHnKaMH Ta 3 a c o ô a M H 3 a x u c T y o ô n u n n a í o n e n , 
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a BHme 1 0 0 0 B - Í 3 o n o o n H M H KnímaMH (irrraHroo)) Í3 3acTocyBaHHaM 

g í e n e K T p u n H H x pyKaBHnoK í 3acoôÍB 3 a x u c T y o c o ô u a ô o o n e n . 

A B e p í n p u M Í m e H b eneKTpoycTaHoBoK, KaMep, IHHTÍB í 3ÔopoK, KpÍM THX, B 

aKHx n p o B o g a T b c a p o ô o T H , noBHHHÍ ÔyTH 3aKpHTÍ Ha 3aMoK. K n o n í BÍg 

eneKTpoycTaHoBoK noBHHHÍ BHgaBaTHca n Í g p o 3 n H c K y B c n e n Í a n b H o M y K y p H a n Í 

( a ô o B onepaTHBHoMy K y p H a n í ) CTporo neBHoMy KoHTHHreHTy npanÍBHHKÍB: 

o c o ô a M , aKÍ M a o T b n p a B o o g H o o c í Ô H o r o o r n a g y eneKTpoycTaHoBoK (BÍg y c í x 

n p u M Í m e H b ) , n p u g o n y c K y 3a H a p a g o M - g o n y c K o M - g o n y c K a o m e M y , 

BÍgnoBÍganbHoMy KepÍBHHKy í BHPOÔHHKOBÍ p o ô Í T , H a ô m o g a o m e M y (TÍnbKH BÍg 

npHMÍmeHb , B aKHx HaneKHTb n p a n o B a T H ) . 

5 .3 n o p a g o K í yMoBH BHKoHaHHa p o ô Í T 

POÔOTH B g í o n u x eneKTpoycTaHoBKax noBHHHÍ n p o B o g u r a c a 3a H a p a g o M -

g o n y c K o M , p o 3 n o p a g K e H H a M a ô o 3a n e p e n Í K o M p o ô Í T , aKÍ B H K o H y o T b c a B n o p a g K y 

n o T o n H o i e K c n n y a T a n í i . H e g o n y c K a e T b c a caMoBÍnbHe n p o B e g e H H a p o ô Í T , a TaKoK 

p o 3 m u p e H H a p o ô o n u x MÍcnb Ta o ô c a r y 3aBgaHHa, BH3HaneHHx H a p a g o M a ô o 

p o 3 n o p a g K e H H a M a ô o 3aTBepgKeHHM n e p e n Í K o M p o ô Í T , aKÍ B H K o H y o T b c a B 

n o p a g K y n o T o n H o i e K c n n y a T a n Í i . 

BHKoHaHHa p o ô Í T B 3OHÍ g í i Í H r n o r o H a p a g y c n í g y3rogHTH 3 npanÍBHHKoM, 

aKHH BHgaB n e p m u H H a p a g . y 3 r o g K e H H a o ^ o p M n a o T b g o n o n a T K y n íg roToBKH 

p o ô o n o r o M Í c n a n o g p y r o M y n o p a g 3 a n u c o M " n o r o g K e H o " Ha n u n b o B Í H CTopoHÍ 

g p y r o r o H a p a g y Ta n Í g n H c o M npanÍBHHKÍB, m o n o r o g K y o T b goKyMeHT. 

K a n Í T a n b H Í peMoHTH e n e K T p o o ô n a g H a H H a H a n p y r o o Bume 1 0 0 0 B , p o ô o T a 

Ha CTpyMonpoBÍgHHx nacTHHax Ôe3 3HaTTa H a n p y r u B eneKTpoycTaHoBKax 

H a n p y r o o BHme 1 0 0 0 B , a TaKoK peMoHT B J H e 3 a n e K H o BÍg H a n p y r u , aK n p a B H n o , 

noBHHHÍ BHKoHyBaTHca 3a TexHonor ínHHMH KapTaMH ( T K ) a ô o npoeKTaM 

BupoÔHunTBa p o ô Í T ( n i T P ) , 3aTBepgKeHHM TexHÍnHHM KepÍBHHKoM o p r a H Í 3 a n í i . 

B eneKTpoycTaHoBKax H a n p y r o o g o 1 0 0 0 B n p u p o ô o T Í n í g H a n p y r o o 

H e o ô x í g H o : 
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• o ô r o p o g H T H p o 3 T a n i o B a m n o ô n r o y p o ô o n o r o M Í c n a ÍHim CTpyMoBÍgHÍ 

nacTHHH, m o n e p e ô y B a o T b n í g H a n p y r o o , g o aKHx MOKJIHBO BHnagKoBHH goTHK; 

• n p a n o B a T H B g í e n e K T p u n H H x Kanormax a ô o CToanu Ha Í 3 o n o o n o i n í g c T a B n í 

a ô o Ha ryMoBoMy g í e n e K T p u n H o M y KHUHMÍ; 

• 3acTocoByBaTH Í3onboBaHHH ÍHCTpyMeHT ( y BHKpyToK, KpÍM T o r o , noBHHeH 

ÔyTH Í3onboBaHHH CTpHKeHb) a ô o KopucTyBaTHca g íeneKTpunHHMH pyKaBHnKaMH. 

H e g o n y c K a e T b c a B eneKTpoycTaHoBKax. 

• n p a n o B a T H B o g a 3 Í 3 KOPOTKHMH a ô o 3acyKaHHMH pyKaBaMH, a TaKoK 

BHKopHcToByBaTH HoKÍBKH, HanHnKH, MeTaneBÍ MeTpH Í T.n .; 

• n p a n o B a T H B 3ÍrHyToMy n o n o K e H H Í , a K m o n p u BHnpaMneHHÍ BÍgcTaHb g o 

C T p y M o B e g y n u x nacTHH Ô y g e MeHm g o 3 B o n e H o r o BÍgcTaHÍ; 

• po3TamoByBaTHca TaK, m o ô H e o ô r o p o g K e H Í CTpyMonpoBÍgHÍ nacTHHH 

3 H a x o g u n u c a n o 3 a g y npanÍBHHKa a ô o 3 g B o x ÔOKOBHX CTopÍH; 

• TopKaTHca Ôe3 3acTocyBaHHa e n e K T p o 3 a x u c H H x 3acoôÍB g o Í3onaTopÍB, m o 

Í 3 o n o e nacTHH o ô n a g H a H H a , m o 3HaxogHTbca n í g H a n p y r o o . 

• p o ô o T H B HeocBÍTneHHx M Í c n a x . 

n e p c o H a n y c n í g naM'aTaTH, m o n í c n a 3HHKHeHHa H a n p y r u Ha 

eneKTpoycTaHoBní BoHa M o K e ÔyTH n o g a H a 3HoBy Ôe3 n o n e p e g K e H H a . 

n p u HaônHKeHHÍ r p o 3 H noBHHHÍ ÔyTH n p r n i H H e m BCÍ p o ô o T H Ha n J J , n J J 3 , 

O P y , Ha BBogax í KoMyTanÍHHHx a n a p a T a x 3 P y , ô e 3 n o c e p e g H b o n í g K n o n e H H x g o 

n J , a TaK caMo Ha K J , n Í g K n o n e H H x g o gÍnaHoK n J ; Ha BBogax n J 3 B 

n p u M Í m e H H a x By3nÍB 3B'a3Ky Ta a H T e H H o - m o r n o B H x c n o p y g a x . 

B e c b n e p c o H a n , m o n p a n o e Ha n J J , B n p H M Í m e H H a x 3 eHeproycTaTKyBaHHa 

(3a BHHaTKoM mHTÍB KepyBaHHa, p e n e H H H x í IM n o g í Ô H H x ) , B 3 P y í B P y , B 

nÍg3eMHHx c n o p y g a x , K o n o g a 3 a x , T y H e n a x , noBHHeH KopHcTyBaTHca 3axHcHHMH 

KacKaMH. 

H a n J J , H e 3 a n e K H o BÍg K n a c y H a n p y r u g o n y c K a e T b c a n e p e M Í m e H H a 

npaníBHHKíB n o n p o B o g a x n e p e p í 3 o M He M e H m e 2 4 0 MM Í n o T p o c a x n e p e p í 3 o M He 

M e H m e 7 0 MM 3a yMoBH, m o BOHH n e p e ô y B a o T b y HopManbHoMy T e x m n H o M y 

cTaHÍ. 
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n p u e g H y B a T H g o e n e K T p u n H o i M e p e K Í 3a g o n o M o r o o po3ÔípHHx KoHTaKTHHx 

3'egHaHb í BÍg'egHyBaTH BÍg Hei n e p e H o c H Í í n e p e c y B H Í e n e K T p o n p u H M a n í 

(eneKTpoÍHCTpyMeHTH, eneKTpunHÍ MamHHH, CBÍTHnbHHKH, 3 B a p o B a n b H Í 

ycTaHoBKH, HacocH, n e n Í , K o M n p e c o p H T o m o ) noBHHeH eneKTpoTexHÍnHHH 

n e p c o H a n , m o Mae I I I r p y n y 3 eneKTpoôe3neKH. 

POÔOTH 3Í 3HaTTaM H a n p y r u g o 1 0 0 0 B M o K e BHKoHyBaTH o g H o o c í Ô H o o c o ô a 

3 r p y n o o I I I , a Ôe3 3HaTTa H a n p y r u n p u p o ô o T Í Ha CTpyMonpoBÍgHHx nacTHHax -

Ô p u r a g a He MeHme HÍK 3 g B o x nonoBÍK, B K n o n a o n u BupoÔHHKa poô ÍT . 
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B H C H O B K H 

n p u BHKoHaHHÍ g a H o i p o ô o T H ôyB 3poôneHHH p o 3 p a x y H o K e n e K T p u n H o i 

M e p e K Í , g e p o 3 p a x y B a n u n a p a M e T p u cxeMH 3aMÍmeHHa nÍHÍi H TpaHC^opMaTopÍB , 

cKnanH p o 3 p a x y H K o B y c x e M y 3aMÍmeHHa M e p e K Í H BH3HanHnH po3paxyHKoBÍ 

HaBaHTaKeHHa By3nÍB M e p e K Í , 3 p o ô u n u p o 3 p a x y H o K p e K H M y po3ÍMKHyToi M e p e K Í 

H H o p M a n b H o r o p e K H M y 3aMKHyToi M e p e K Í . 

y x o g í p o 3 p a x y H K y e n e K T p u n H o i nacTHHH n í g c T a H n í i BHÔpanu: 

- n u c n o H noTyKHÍcTb CHUOBHX TpaHC^opMaTopÍB Ha n í g c T a H n í í ; 

- BHMHKaní B p o 3 n o g í n b H H x n p u c T p o a x ; 

- T p a H C ^ o p M a T o p u CTpyMy H H a n p y r u ; 

- oniHHoBKy P n . 

P o 3 p a x o B y o n u eneKTpoMarHÍTHÍ n e p e x í g H Í n p o n e c u , Ôyno 3HaHgeHo 

H a g n e p e x í g H H H Ta ygapHHH CTpyMH n p u CHMeTpunHoMy ( T p u ^ a 3 H o M y ) K 3 . 

B u K o H y o n u peneHHHH 3 a x u c T BHKoHaHo p o 3 p a x y H o K : 

-CTpyMÍB K 3 ; 

- M C 3 nÍHÍi, m o BÍgxogHTb BÍg mHH H H T p a H C ^ o p M a T o p a . 

5IK 3 a x u c T , 3 a c T o c y B a n u p e n e T u n y P T - 4 0 / 5 . 

A n a 3 a x u c T y BÍg M Í K ^ a 3 H H x K 3 B H K o p u c T a n u no3goBKHÍH g u ^ e p e H n í a n b H H H 

CTpyMoBHH 3 a x u c T Í3 p e n e T u n y A 3 T - 1 1 . 

Ta3oBHH 3 a x u c T Í3 nonnaBKoBHM p e n e P 3 T - 8 0 í P 3 T - 2 4 3 a c T o c y B a n u g n a 

3 a x u c T y BÍg y m K o g K e H b y c e p e g H H Í TpaHC(j)opMaTopa. 

T a K o K B KBaní^ÍKanÍHHÍH p o ô o T Í BHCBÍTneHÍ nHTaHHa o r n a g y 

eneKTpoycTaHoBoK Ta BHMorH g o n e p c o H a n y . 
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CnneoK jiÍTepaTypn 

1. M e T o g u n H Í BKa3ÍBKH g o BHKoHaHHa K y p c o B o r o n p o e K T y Ha TeMy 

„ P o 3 p a x y H o K 3aMKHyToi e n e K T p u n H o i M e p e K Í " 3 K y p c y „ E n e K T p u n H Í CHCTeMH Ta 

M e p e K Í " / y K n a g a n í : I. JJ. JJeôegHHCbKHH, C . M . J J e ô e g K a , B . I. PoMaHoBCbKHH, 

B . B . B o n o x Í H . - CyMH: CyMCbKHH gepKaBHHH yHÍBepcHTeT, 2 0 1 1 . - 4 0 c. 

2 . E n e K T p u n H Í CHCTeMH Ta M e p e K Í : KoHcneKT neKníH / y K n a g a n í : I. JJ. 

JJeôegHHCbKHH, B . I. PoMaHoBCbKHH, T . M . 3 a r o p o g H a . - CyMH: CyMCbKHH 

gepKaBHHH yHÍBepcHTeT, 2 0 1 8 . - 2 1 4 c. 

3 . n p a B H n a y n a m T y B a H H a eneKTpoycTaHoBoK (3í 3MÍHaMH Ta 

g o n o B H e H H a M u ) . - K. : O o p T , 2 0 1 7 - 7 6 0 c . 

4 . 3neKTpoTexHHnecKHH cnpaBonHHK: B 4 T. T . 3 . n p o u 3 B o g c T B o , n e p e g a n a H 

p a c n p e g e n e H u e a n e K T p u n e c K o H 3HeprHH / n o g o ô m . p e g . n p o ^ e c c o p o B M 3 H B . r . 

r e p a c H M o B a H g p . ( r n . p e g . A . H . n o n o B ) . - 9 -e H3g. , CTep. - M . : PfegaTenbCTBo 

M 3 H , 2 0 0 4 . - 9 6 4 c. 

5 . E n e K T p u n H a nacTHHa CTaHníH Ta n í g c T a H n í H : HaBn. n o c í ô . / B . C . 

KocTHiiiHH, M . H . O e g o p Í B , 51. B . B a n a n a . - IBaHo-OpaHKÍBCbK : I O H T y H T , 

2 0 1 7 . - 2 4 3 c. 

6 . H e K n e n a e B B . H . 3 n e K T p u n e c K a a n a c T b 3neKTpocTaHnuH H n o g c T a m n i H . -

M . : 3HeproaTOMH3gaT , 1 9 8 6 - 6 4 0 c. 

7 . PeneHHHH 3 a x u c T eneKTpoeHepreTHnHHx CHCTeM: n í g p y n H H K . / 

K í g u ô a B . n . - JJbBÍB: B u g a B H u n T B o H a n í o H a n b H o r o yHÍBepcHTeTy "JJbBÍBCbKa 

nonÍTexHÍKa" , 2 0 1 3 . - 5 3 3 c. 

8. T e x H u n e c K o e o ô c n y K H B a H u e p e n e H H o H 3arHHTBi H aBToMaTHKH 

3neKTpocTaHnuH H 3 n e K T p u n e c K u x ceTeH / COCT. O.,H,. K y 3 H e n o B , A . K . B e n o T e n o B ; 

n o g p e g . B . A . A n e K c e e B a . - ^ . 2 : P e n e gu(()epefflrHanbHbix, HanpaBneHHbix H 

^ u n b T p o B M x 3 a m u T . - M . : Pfeg-Bo HU, 3 H A C , 2 0 0 1 . . - 8 8 c. 

9 . B e n y p K o C . A . n p a B o B o e o ô e c n e n e H H e o x p a H b i T p y g a . M o H o r p . -

C e B a c T o n o n b . : C T p u K a K - n p e c c . 2 0 0 3 . - 1 5 2 c. 
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10 . 3 e p K a n o B A . B . B e 3 o n a c H o c T b T p y g a . M o H o r p . - K.: O c H o B a , 2 0 1 2 . -

6 4 3 c. - ( C e p í a " n p o M b i n i n e H H a a ô e 3 o n a c H o c T b " ) 

1 1 . 3aKoH y K p a i H H " n p o o x o p o H y n p a n í " / B í g o M o c T Í B e p x o B H o i P a g u 

y K p a i H H o ^ í n Í H H e BHgaHHa BÍg 0 8 . 1 2 . 1 9 9 2 - 1 9 9 2 p . , - N 4 9 , - C T a i r a 6 6 8 

12 . KogeKC 3aKoHÍB n p o n p a n o y K p a i H H / B í g o M o c T Í B e p x o B H o i P a g u y P C P 

BÍg 1 7 . 1 2 . 1 9 7 1 - 1 9 7 1 p . , / A o g a T o K g o N 5 0 / 

1 3 . BenaKoB r . I . B e 3 n e K a KHTTegíanbHocTÍ . O x o p o H a n p a n í B 2 ToMax. T . 2 -

ropaHT, 2 0 1 4 . - 4 0 4 c. 

fucm 
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