
MunucrepcrBo o6p asoBaur4e Lr HayKu Kuprrtgcrofi Pecrry6n vrKkr

Kslprrrscrufi focy,uapcrBeHHrrfi TexnuqecKnfi YnnBepcrrrer

3n eprerllrlecKllfi uHctnTyr

Ka$eapa TO3

KypcoBofi ilpoeKr

no ALrcqLr[JrLrHe IlgQpoBbre clrcreMbr npoeKTlrpoBanvIfl, gJIeKTpI{qecKI,Ix craHlltilfiLt

rroAcranrtrnft

Tena a : IIu Qpo Bbr e crrcreMbr npo eKTrIp oB anufl, oJIeKTpI{qecKo trt qactu

f3C-8OMBr

BunonHr,rJr cryAeHr rpynnu: 33- 6-22

Typyn6eKoBa 3 apuna Tanant6eronna

lIpuHxJIa: crapunfi rpenoAaBareJls ra$e4pu TO3:
' 

M;6;;oBa KynrHap Me4ep6exonna
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3AAAH1,1E HA KyPCOBO1.'. nPOEKT

no Ahct-lvnnhHe < [nQpoBbre chcreMbr npoeKThpoBaHuf, gneKrpnqecKhx

craHqufr n nogcraxqnfi>

Bapnanr 2

3nexrphqecKaf, qacrb fAC - 80 MBr 
:

L. l-eHeparopul l-3C: Lthcno reHeparopoB n = 4; EAvtHrqHaR MorqHocrb reHeparopa

Pro* = 20 M Br; Uro*=L0,5 xB; Cos rp =0,8; xd=O,22.

2. CvtcreMal U*o," = LL0 xB; Cen3b c ct4creMoil no AByM nuHnnM AnvlHofi l= 50 xn;
P.r.p., = 40 MBr; Mor4Hocrb KoporKoro 3aMbrKa+vln Ha uhHax chcreMbt S*.r.= 5000

l-paQnK Bbtpa6orxr MoulHocrra l-3C

qacbl 0- 8 8-12 L2-T4 L4-20 20-24

P,Yo nerO 100 100 100 100 100

P,o/o ghMa 50 80 50 80 50

Bur4an 3aAa H he n penoAa Bare/tb

l-lpra HAn 3aAaHhe cryAe ,, ,p. 19[d) - 6'*q

VreeplKAeHo Ha 3aceAa Huvl xaSe4pbt: nporoKononn Ng OT

3a a. xa Se4p ur AcaHoBa C.M.



Ha craHrJtrvr ycraHoBJreHbr rr44poreHeparopbr rr4rra CB-5 561125-40

MOTTIHOCTsTO 20 MBr, U"or:10,5r<B, COSq,,or:O,8i x"a = 0.22

IlponepKa Bo3Molr(Hocrrr rprrMeHeHr.rfl yKpytIHeHHbIx 6.[otcos:

flo Sopvryne tr . P,oo,r < Pou ou, [onyqaeM 2'20 - 40 < 50MBm , T.e. Mo)KHo

npr4MeHflTb yKpynHeHHbre 6noKH c noAKnroqeHneM AByx reHeparopoB K oAHoMy

rroBbrrrraroqeMy rp aHcQ opvraropy.

Bsr6op crpyKTypnofi cxeMbl I9C
Pacxo4 MorrIHo crv Ha co6creeHHbre Hy)KAbI fOC B TexHHKo - 3KoHoMI4r{ecKoM

pacr{eTe He yrrzrbrBaeM B BI4Ay elo He3HarrI4TeJIbHocTl4.

Ha pvre.l noxa3aHbr rpa$zxu nrrpa6orKu f3C 14 rpaQzxra nupa6orKl4

oAHOfO rcHeparopa.

Ha pnc .2 npuneAeHbr crpyKrypHbre cxeMbr f3C Bapvrarr I u napuanr 2

Brr6op MoruHocru rpaHc$opvraropoB
) . Prro.n, _2.20 _ <A^,fD,t ,,s'un,2ffi= 

oi=S}MBA,

BapnaHr I
Bu6upaeM rpauc$opMarop rvrila TAII - 80 000/n0110,5;

Pxn-s:3 10 xBr; Px-80xBr; Urc-llo/o;

I{ena: 1 15000 r. coM.

Bapuanr 2

B n6rapaeM rpanc$opMarop rl4rla TPAH - 6300 00/ n 0 I 10, 5 - 1 0,5

Px:5 0 rBr; Ptrs-s:245 rBr; U*BH: l0,5oA; IJxec:10,5o/o; IJ*cs:3 0%;

IleHa: 110000 r. coM.

Pacqer roAoBbrx rrorepb 3Heprrn B TpaHc$opvtaropax.

BapraaHr J\t.e 1

fo4onue rrorepn 3Heprukr B rpaHcsopnraropax.

AScr:n'Px' 87 60:2'80'8760:1 40 1,6' 1 03 KBI'.I

YO"rr= Prcd F Pt'i .t,, .m-+ F - P2 ni 
- 

-l

L-S'norw.cos' rp u r u S'uo.*'cost rp'"' 
*' 

)

L:,ue- --rI . [(+o' .24).200*Q0' .t4+322 .ro).r6s]
2.80'.0,8"' lt I t,

= 3895,3 .103 rcBm .,t 
3

3nercrpr4r{ecK an Lracrb f 3C- 8 0 MBr
.llucrn

Tstt IIucm Nb dorcyueuma IIodtruca Iama



opMaropal

8760:87t

't,'ffi, + |

'2oo * Qo' .

BapzaHr J\|l2

fo4onrre rrorepu B rpaHc$

AOcr : n'Px'8760 :2 ' 50'

[-,, p2 siy7"u_prcj t-- -lz-/ 
S'uotw.cos' cp

LOme _ __4L ^(+o' 24)
2.63', .0,9', "'

- 628,71 . 103 rcBm .,a

,S'

14

X

6.

'_
's

.1

103 KBr'.r

P2 ni

a

)

'uo,l,t. cos'

| +322 .102

. t,,

165

-l

TexH lrrco-oKoHoM rrqecKrre cpaBHeH rrfl Ba pu a HTo B

a) Pacuer KarruraJrbHbrx 3arpar cBoAr4M B ra6lraqy }lb 1

Ta6nuua J\b I

6) foaoBbre r43Aep)KKH rrpor43BoAcrBa

Bapuanr JVs 1

Exero4Hble orrlzcr elr.Lrfl H a aM opTr43arl vw, p eMo HT ra o 6cny)Kr,r BaHr4e

o6opy4oBaHu,n:

r Ual : ((Pa + Po6)/100)*K I-((6,4 + 2,0)1100)*K1 :

(6,4 + 2)1100)*230000 . 103 - 19320 r. cor,r

:'
Crozvrocrb rrorepb oHe pr:z.;a:

lJ.,o,': Co' ( 43nn+43.,) :0,4 ( 3895,3 -r 1401,6) ' 103 : 2118,76' 103 coM

r4e Co : 0,4 coM/xBr'.r

O6opyaoBaH

ue

Croznaocr

b

eAHHr{rIbr,

TbIC. COM

napnaHr I napwaur 2

Kor-eo

IIIT.

Crouvrocrb

o6ulas,

Tbrc. coM

Kor-eo

ruT

Crouuocrr
/'

eAr4Hr4r]br,

TbIC. COM

TIH-
80 000/1 10

1 1 5000 2 23 0000

TPAH-

63 000/1 10

I 1 0000 2 220000

trrlroro: 23 0000 220000

Srexrpr4r{ecKan qacrb f3C-80 MBr
.lIucm

'4sw .ilucm JYb dorcyueuma Ilodnucu fama



Baprzanr J\b2

Uuz: ((Pa + Po6)/100)*KI-((6,4 + 2,0)1100)*K1 :

(6,4 + 2)1t00)*220000 . 103 - 18480. 103 coM

Crorauocrb rrorepb sHeprrru :

lJ.,o,: Co' ( 43,+43r,) :0,4' (628,1 I + 876) ' 103:60I,64' 103 coM

rAe Co : 0,4 col,t/xBr'q

n) Pacuer yuep1a or HeHaAeN(Hocrr4 crpyKrypHofi cxeurr f3C.

Oupe4eJrr4M yuep6 or HeHaAex{HocrH crpyKrypHofi cxeuu f3C. llp"
nu6ope crpyKTypuofi cxeMbr fOC pacrrer HaAex{Hocru npou3BoArrrcfl roJrbKo rrrfl

rpauc$opMaTopHbrx 6roxoe. Ha sroM erarre rpoeKTr4poBaHr4e rrpnHr4Maror, r{ro 
-

cxeMbl PY so Bcex BapuaHToB oAr4HaKoBbr. Tan KaK r{r{cJro oJreMeHToB

crpyKTypHofi cxeMbl MaJro, ro ra6rua{y pacrrerHbrx csssefi Mox{Ho He cocraBJrflTb.

PacqerHble noKa3areJrr4 Ha.{e)KHocTr,r oJreMeHToB cxeMbr f3C cBeAeHbr

s ra6rnr\y 2.

Ta6t.2

3reuenru co; 1/rog Tul q p;1/ro4 To;u

fn4poreHeparopbr 0,5 70 0,25 200

TpaHc$opMarop c

BH - 110 xB

0,025 60 1,0 30

BeporrHocrb peMoHTHbrx pe)Kr4MoB rzAporcHeparopoB :

Qp., 
: (ctl* Tu*Lr *Tp)/8760 : (0,5*70* 0,25*200)/8760:0,01

Oup e4eJrzM cpeAH efoAo Bo fi ue4oornyc K 3n eKTpo3Hepr HLr kr3-sa orKa3o B

rpancQopMaropoB (pexznr anapwirHoro orKrloq enwfr. 'rpaHcSopMaropa) c BH

110xB:

B BaplzaHre J\b I

Sner<rpr4r{ecKan l'acrb f3C-80 MBr
JIucm

4stvt JIucm No dorcyaeuma Ilodnucu llama



A3r : P"o,* (Ty",18760)* (D,*(1-qp..)*T":2*20* 19:* 0,025*60*(1-0,01)* 780318760

-52,91* 103 rBr*v,
rre Tyc, - ((80*24)*200 + (40* 14+64* 14)* 165)/80 : 7803 q.

B BapHaHre }lb2

A3z : Z*P,o,n* Tyr,/8 7 60*cD,* ( 1 -q0..)* T u :2* 20 * 1 03 * 0,025* 60( I -0, 0 1 )
*7803/8760: 52,9I* 103 xBr*.r

Vu1ep6 or HeAoornycKa oJreKTpooHep rkrr4 cocraBur :

B napuaHre JYq I H N:2j

.-n--Si :Vo*AOr:2* 52,91 * 103: I05,82 r. coM

r4e Vo :2 eotvt/xBr*q- yAenruufi yqep6.**-*

PacqerHbre 3arparbr:

o B napraaure 1:

3r:P,,*K 1*I4vftVl,o,r*Vr:0, 15*230000' 103 + 2118,76' 103

+19320' 103 : 55938^76 r.coM

. B napuanr.e 2:

3z:0,15*220000. 103 + 601,64. 103 + 18480- 103 :52091,64 r. coM.

Pasuzua B 3arp arax

V3 = (5593 8,76 - 52081,64) * 100 I 52081,64 - 7o/o

K,

T. COM

14u,

T. COM

VInor,

T. COM

3,

T. COM

A3,

%

Bapnanr 1: 6000 s04 607,15 r831,2

Bapraanr 2: r07 60 903,9 627,1 2822,1 7

Brr6vpaeM 6olee oKoHoMra.{Hrrfi Bapuarn l\iq I

3rer<rpuqecKan qacrb fOC-80 MBr
Jlucnt

IEut .lIucm l{b dorcyueuma Ilodnuca ,[ama



P, MB EurpafiorHfl Mor4Hocr4 l-3t
fiil

E4

3Hrua

40

12 14 20
P, MBT Elrpafi nrna hrnu-{H0rl4 nfl HUro firnua

2il

16 1E

3Hura

10 10

Prac.1. fpaSkrnkr nupa6orKn MorrlHocrr4 f3C 14 oAHoro 6rora.

BapnffHr 1

C 11rl nB

BapnaHr 2

C
11il nB

/--\
I,"///

f/

Puc.Z.BapraaHrbr crpyKrypHbrx cxeM f3C - 80 MBr.

Sner<rpurrecKan vacm fOC-80 MBr
JIucm

4sut .lIucm Jlb dorcyueuma Ilodnucu fama



Hoprvru rexHon o rr{q ec Koro rrp o e KT r4p oBannfl rrrAp o sJI e KTp o cr au qufr

peKoMeHAyeT p.nfl PV uoebrrueHHbrx Harrpflx{eHufi f3C B 3aBr4cr{Mocrl,I or rrl4cra

rpucoe 4u:r'e:nuit, nrr6uparb cneAyroilIr4e cxeMbr : 6roxa reHeparop

rpaHc$opMarop-JrrrHnfl; Mocrr4na; TpeyroJrbHr,rKa; MHoroyfoJrbHnKa (ne 6onee

fuu); c AByM fl, cvereMaMr4 rrruH pr c rpeMfl BbrKJrrorrareJltMl4 kr Ha 2 \env
(uonyropHar cxenra); c AByM fl, cucreMaMra r4 c rrerbrpbMfl BblKJlrorrarerflnau Ha 3

rlenr4 (cxerr,ra aB); cxeMa c AByMfl cracreMaMr4 c6opHux rrrnH u c o6xoAnofi

cI,rcreMofi ruIzH.

B Py-l10KB rrpoeKrr,rpyeMofi f3C Bcero 4 npucoeAl,IHela:an. Bu6rapaeM

cxeMy- MocrrrK;

I
a

\
I
J

i

J
t

J

I Puc.1. 10 KB

I{A*rp
t.l

0

cxeMa (Mocrr{ro OPV - I

SnexrpzrrecKafl, qurc fDC-80 MBT
JIucm

'4sw JIucm Ng dorcvueuma Ilodnucu fama



T exsororl,Iqe c xuit rrpo Uec c noryrr eHLrfl DneKTpooH ep I uH Ha f 3 C

3HarII4TeJIbHo rrpoue, qeM Ha T3C, a rrosroMy rpe6yer 3Harrr4TeJrbHo MeHbrxero

TII4CTA MEXAHI43MOB C. H.

Ilorpe6 urelrr4 c. H. f3C AeJII4Tc fl Ha oTBercrBeHHbre H HeorBercrBeHHbre,

arperarHbre pr o6qecraHuaoHHbre.

K ornercrBeHHblM orHocfl Tc,fl oJreKTpolpHeMHr4K H, HqyrxeHr4 e p a6oru,

KOTOpbIX MOX{eT npHBeCTI4 K rrOBpe)KAeHr4}O krrru OTKrrOqeHHro fr4ApoafpefaToB,

cHHXeHI4TO BbIp a6 Orrz 9n eKTp 03 Hepf un, p agpyrxe Hr4ro f r4Ap orexHr4rr ecKHX

coopyx{enufi,I,I T.rr. Taruun 3neKTporrplreMHr4KaMr4 -flBJrflrorcfl: TexHurrecKoe

BoAocHa6xeuue (nogr*afl cMa3Ka rypluuHbrx iloAruHrrHtrKoB, MacJrooxJraAr,rreJru

TIoAITflTHI4KOB 14 nOArrIr{frHr4KOB afpefaToB, Bo3AyxooxnalvrTerrkr feHepaTopon),

MaCJIOOXIaAHTeJII4 rpanCsOpMarOPOB, BcrroMofareJrbHbre ycrpoficrsa cr4creM

n os 6y N Eonufl , Macn oH anop Hbr e ycraH oBKr4 (MHy), aBapr4fi u o e o cBerrle HHe,

cHcTeMa rlolKapoTylxeHr4.fl , MexaHH3Mbr 3aKpbrTr4 fl Ap occeJrbHbrx 3 aTBopoB

HaIropHbIX Tpy6ouponoAoB. K oreercrBeHHbrM norpe6r4TeJrfi M orHocflrcr rarcKe

uorpe6 vrrelru 1 -ofi Karerop r4H rrpvrcraHqrroHHoro roceJrK a krJru uecrnofi

SneKTpl4rrecKoit, ceru, ecJrl4 r4x rrlrranLre ocyqecrBJrflercfl or cerr4 c.H. Als fOC

xapaKTepHbl: orHocr4TeJrbHafl cra6utbHocrb norpe6zrelefi c.H. KaK rrpaBrrJro,

He3HarrI4TeJIbHafl MolrlHocrb oneKTpoABr4rarelefi, orcyrcrBr4e oneKTpoABufarelefi,

IIOCTOflHHOTO ToKa I4 AByXcKOpOCTHbIX 3neKTpoABllraTenefi .

ArperarHble c.H. (nracnoHacocbr MHy, Hacocbr orKarrKrr BoAbr c KpbrrxKr4

ryp6znbl, oxJIar{AeHHfl rJIaBHbrx rpaHcsopvraropoB 14 Ap.) ronyqaror rrr4TaHne Ha

HailpnxreHnu 3801220 B.

O 6rqecraHlll4oHHbr e c. H. (H aco crr rexHr4r{ecKo ro BoAocH a6xonu.f, , H acocbr

orKarIKIa BoAbI H3 orcacbrBarorrlkrx rpy6, ApeHaxHbre 14 nox{apHbre Hacocbr,

oronreHlae, rrofir-gx4Hble MexaHr43Mbr z r.A.) Meryr rrl,rTarbcfl:e'a Harrpf,x{esuxx 6 u

0.4 r<8.

Sner<rpuqecKan qacrb f3C-80 MBr
JIucm

IsNl JIucm Ne dorcyueuma If odnucu fama



Ha upoeKTzpyenaofi f3C rIpHMeHfleM cxeMy c o6unM rrr4raHr4eM

arpefarHblx z o6ruecraHuraoHHbrx co6creeHHbrx nyxA (prac 1) uepeg TCH 1 n

TCH 2ivroquocrbro

%C'H' Prr, 2! 
=:L =I,T9MBA,J''o'' 2 

r oo ;trrc = ioo o,g .1,4

r4e Kn: 1, 4 -4onycrl4Mafl KparKocrb anapui*rofi il ep e rpy3Ku rpancQ opMaropoB

Brr6npaeM TMH-4000 ll0,5l 6,3; Ux =J,5oA, cror4Mocrb 1720 r.coM

MoulHocrb arpefarHbrx TCH:

%c.H.. Prr, _U g0 n^^sl,,,', >- - ^= 1' :"i^ =0,9375M8A,,IJK:7,5oA, cTol4Mocm 336 r.covr100 cosrpKo 100 4.0,8

Bsr6zpaeM cyxr4e rpancSopMaropbr :

TC3C - 160016,310,4

Moulnocrb pe3epBHbrx TCH: TCHT z TCH8 raxxe 1600 xBA.

r-T

Puc.1 . Cxevra co6crBeHHbrx Hy)KA f3C - 80 MBr.

t-1.4 nB_r-r rr

3ner<rpnqecKan qacru fOC-80 MBr
,Aucm

Tstvt JIucm l,lb dorcyueuma If odnucu f,ama



Pac.rerHafl, cxeMa cerll

PacqerHafl cxeua cern.

Pac.{er roKoB K3 npoBoAr,rM B orHocr{TeJrbHblx eAuHuIIax MeroAoM

npu6twr{eHHoro rpr4Be4ennfl. llpnvreu 56:1000 MBA u orpeAeJILIM rlapaMerpbl

3JIEMEHTOB CXCMbI 3AMEIUC}II/[.i

- cl4creMa: x, = 
su 

= 
looo 

= 0"4' s*, 2500

- JI3n I 10 KB i x, -]-xot+ -L0,4'5910m = 0,8!262 "Mi, 2 ll0'

- rpaHcQopvraropbl: xrr=*+= 11 1000 =L373a L 
100 ,S"o, 100 80

TCH iXrcn =# ry =18,75

feHeparopbl: X^ = Xr, = Xrz = Xrq = X; + = 0,22 ry = 8,8u Sro, 25

Cxenaa 3aMerIIeHLrs. p^nfl pacqera roKos K3

SrrerrpnqecKafi.qacrb f3C - 80 MBr
JIucm

4svt JIucm Nb doxvueuma Ilodnuca ,[ama



-

&Po
Prlc.2 Cxeua EaMeuleHHH pacLleTnot,t cxernbl

HaxoAvM lagucHrrfi roK Anfl raxgofi roqKLI K3:

, ,s6 1000 trt;: = --- -5.02n443..U6r {3.115

, ,s6 1000
tatr = r-- =56r22rc4

Ji ..u,, .6.to,s
, ,s6 1000 ,' :-- 

- =O2 2''7"/
.13 . .U u,,, ^13 

.6.3

Pac.rer roKoB K3 s rorlKe K - I

Xr: X.* Xn: 0,4 + 0,826: I,226

Xz:X:: Xrrll Irz =Y = q,+
z-

X+ : Xs :'Xz * Xrr -4,4+I,375 : 5,775

3uerrpr4qecKan.uacrr fOC - 80 MBr
JIucm

:[sNI JIucm Ne dorcyueuma If odnuca ,\ama



Ha.r arrn o e 3H aq e Hra e lreprroArtqe cr<ofi c o craBJr stot\wit ro Ka K3 :

-or clrcreMbr: I,,o =?, u, - Ls,o2 -- 4,1rcA;
-^ | 1,226

-or f 1,2: I,,o =*rr,, =ffis,02=o,ggKA

-or f3,4: In,o = lrr,, =+u5,02=o,B7rcA

cyMMapHoe 3HaqeHlae f n,o> = 4,I + 0,98 + 0,87 = 5,95rc4

V4apHrre roKH K3:

-or cr{creMa: irt ="1-z.In,oK, - Jr.4,l.r,7l7 =9,86rcA

-or f lr2: iyz = J-2.1,,0.R, = JI .o,gg.l,g6s =2,7rcA

- or T3,4: iyz = J-2.1,,0.K, = Ji.o,gl .1,965 =2,4rcA

CyirruapHbre yAapnbre roKr{ K3: iu =9,86+2,7 +2,4 =14,96nA

3rerrpraqecKan vracm f3C - 80 MBr
JIucm

4svt JIucm J"lb dowueuma Ilodnucu ,\ama



Pacqer roKon K3 s roqre K-2 (U u, - 10,5rc8)

VnpocruM cxeMy 3aMerleHprs :

x1

3^=(3 o.,

'tfz
^^^-E-5J ot

K-2

)ft

3renrprarrecKafrrracrr f3C - 80 MBr
JIucm

4stvr JIucm Np dowueuma If odnuca ,\ama



h ' x r,226.5,775
Is='vv 

Xr * Is 1,226 + 5,775

F
- 

gKe

E,.Xr*Ert,o.X, _t.5,775+1,13.1,,226
1,226 + 5,775

= 1,022
Is + Ir

It = Xe * Irr = 1,011+ 8,8 - 9,811

Ha.I anrHo e 3HarIeHHe rrepuoAnqec Kvrit cocraBJrfl rorrlr4fi ToKa K3 :

-oT cLICTeMbI l r, n - 
E'r" 

. I o =+ .54,98 = 5,6rcArt'v 
rt " 91811

-or f I, 2: I,,oz :# .54,gg : 6,33rcA

-ToK oT BHOIIIHIIX ucToqHI{KoB ( C 
^ 

f3) i 1,.0", = 5,6 + 6,33 =11,93rcA

Y4apHrre roKH K3:

-or clrcreMbr: i, = Jl .5,6.1,85 - l4,5KA

- or feHeparopoB f 1 n f2: i" -^/t.6,33.1,965 =17,41rcA

- oT BHerrrHHX I4cror{HI,IKoB (C u f3): ir, =14,5+17,41=31,91rcA

Pacqer roKoB K3 B TotrKe K-3 ((u u,,, = 6,3rc8)

YnpocuaM cxeMy

X7
Erxs$Is G1

Xr2

Xrcn

I o-=

d
G2

,--O G1,?

4, -Irt/ -/18- /2-
s% = 4'4

3rrerrpnqecKan -uacrb f3C - 80 MBr
JIucm

rIsNr JIucm JW dorcvueuma If odnucu ,[ama



xs = xt + xrcn *xt'xrcn =9,811+1 g,75+ 9'811.'18'75 
=70,39Xs 4,4

/-to = rs r xrcn * ls' xrcn 
= 4,4+ 18,75 *o'\')l:" =31,56Xz 9,81 I

Ha.ramnoe 3narreHrae rrepuoAraqecKofi cocraBJrrrorqefi ToKa K3 :

-orcl{creMbl: I . -E"*" r 1i f ,,0" =tIaor = ?W.93.37 -l,3rcA;

-or f I,T2: I ^- - = 
E'. 

' 
---. 1',023 (\' ',n,o2r = -_f 0,,, = 

",*'9337 
=3,03xA;;

Cyrrannaprlbre roKr{ K3: 2In.o =1,3+3,03 -- 4,33rcA;

V4apHrre roKH K3

or crdcreMbr: i ," = JT .t,z . | .gs = 3,55rcA

-or fl,12: iy, = "l-Z .3,03. 1.95 =8,27rcA

Cyurvrapnble yAapHbre roKr.r K3:

i ,uu = 3,55 + 8,27 = ll,8LrcA

SleHrprdrrecKanqacrb f3C - 80 MBr
JIucm

'4sNr JIucm Nb dowaeuma IIodnucu ,[ama



B uxlroqarerr4 nrr6up aror :

- IIo HalpffKeHurro ycraHoBKr4 lJyrrslJ"ori

- ilo AJrHTenbHoMy rorqy : Ir*(Iror;

- rro orKrroqarouefi cnoco6Hocrpr.

Ha cr4MMerpr{rrHufi ToK orKrroq e:rrr4fl. rro ycJroBr{ro:

I ,, 3 f o**.no, )

Ha orKJrrorreHl4e alepuo.u4qecKofi c o craBJrrroqefi IIo ycnoBllro :

ior 3io.no, - Jt.Io**.ror. f ,;

rAe F, - HopMHpoBaHHoe 3HaqeHHe coAep>Kantrfl. arrepnoAr{qecKofi

cocTaBJrflrorqefi B oTKJrroqaeMoM ToKe.

Ecln ycnoBlle io." 3 io.,o, He co6JlroAaerc.fl, To AonycrrrMo npoBeplrrb

BbIKJIIOIIATEJIb IIO TIOJIHOMY rOrY K3 ,
lr- \ r-
\^lz . I n, * i".,)< 

^lz 
. I o**.,o, . 

Q + f -);

- IIo BbrKJrroqaroulefi cnoco6socru:

Ir.o s Ir*o)

- Ha 3neKTpoAHHaMr4rrecKyro crofiKocTb rrpu K3:

i'4 iuonl

- Ha TepMl4rrecKyro cTofiKocTb IIo TefrJroBoMy r4Mllynbcy ToKa K3:

B* < I?.tr;

rfle 11 vrtr - ToK H BpeMtr repMl{qecKofi crofiKocTr{ (uo raraJrory).

P am e4I{HIare JI 14 Bbr1up aror n o H arrp.rDm eHr4 ro ycraH o BKrl, An rrre JrbH oMy

roKy r4 rpoBepflar Ha sJreKTpoAr4HaMr{rrecKyro pr repMurrecKyro crofiKocrb npr4 K3.

Srer<rpnqecK an rracrb f3C - 80 MBr
JIucm

4sNl JIucm Np dotoueuma Ilodnucu ,\ama



Brr6op nnrrc"rrro.rarers s qeulr reHeparopa

Houunalsnsrfi ToK reHeparopa:

,q- 25.rc3I, - ilr'uo.rt -;-=1400-4
^13 

.U ,,. J3 . 10,5

Han6onbrnvfi, ToK B rlerrr{ reHeparopa:

,s_ ,o." 25.103 1 A4r...',=+r : -7474-17-4- ilax Ji .(J,o,.0,95 Ji .t0,5.0,95

B sl6upaeM 3Jrera3oBbrft BbrKJrrorrarerb runa VF.

KararoxHbre AaHHbre BbrKrroqareJrfl rrana VF 3Ha.reHr.rs napaMerpoB

HouHnalbHoe Harlpfl)KeHue, rB 10,5

HouunalsHsrfi rorc. A 1 600

HouuHalumrfi ToK orKJrror{eHprs. KA 40

HopuupoBaHHoe coAepxaHr4e arepuoAuqecxofi

cocraBJlfltoulefi* Yo

40

Tor grexrpoAunaMu.recrcofi crofirocrv, rA 110

TepuH.recKafl crofirocm, rA,/c 43,13

Co6creeuHoe BpeMfl orKrroqenkrfl, c 0,06

flomroe BpeMr orKJrroqenLrfl, c 0,09

Co6crseuuoe BpeM{ BKrror{eHvrfl, c 0,06

OnpegeJIIrM pacrrerHble roKlr K3 lns MoMeHTa BpeMeHV orKrroq e:nus.

T = t", * t r.gr n = 0,06 + 0,01 - 0107 c

llepno4urrecKar cocraBJrf,rorq€u roKa K3 :

- OT cHcTeMw,13-41 In." = I,.o -l1,93rcA)

- or f1: rrpn orKrroq elvru + =ff = 4,52 14 r : 0,07 c

rro Kpr4.BbrM pkrc 3.26 (m) HaxoAr,rM:

f2' = o,B2 H I n,, = 0,82. 6,33 = 5,r9rcA
I n.o

flepno4urrecKr4ft rox K3 or BHerrrHr,rx HcrorrHrdKoB(CrT 13 r4):

Srer<rpuqecKan-uacrb fOC - 80 MBr
JIucm

4etvt JIucm No dot<yueuma Ilodnucu fama



f r,or, = 5,6 + 6,33 - l7,93KA

CyvrvrapHblfi [epHoALIqecKI,Ifi ror K3: f ,,oE =11,93 + 6,33 =12,86r<A

Anepr,roAl4rre c lrir4iL ToK K3 :

- or cucreMu u f3: io." =J-2.1,.".r-ttra =J-2.11,93.e-0'07t0'06 =16,37,I8KA

- or f 1, (f2): io., =Ji.e,zz.e-0'07/0'2 =5,42rcA;

CyunaapHbrfi anepvoAr{rrecKr,rfi ror K3 :

ioL =16,37 + 5,42 = 21,79rcA

Y4apuue roKr,r K3:

-or cr4creMbr: i, = J-2 .5,6.1,85 - l4,5KA

- or reHeparopoB f I z T2: i" -Jr.6,33.1,965 =17,4!rcA

- or BHeruHr..rx racrorrHrrKoB (C n f3): i,> =14,5+1,7,41 = 3I,7LKA

Teuroeofi uvruynbc roKa K3 or BHerrrHr4x prcrorrHr,rKoB:

B*,n = I\,o.,n.Qo** *To)= t !,932.(+* 0,2)-597,76rcA2 .c

TAe tomK = 4cerc.

BrrrcruorrareJrb B rlerr4 feHeparopa nu6upaercr rro roKy K3 or caMoro reneparopa

vrn or BHeIuHHX ncrorrHnKoB, Koropblfi uo BeJrl4rrlrge 6orblrre.

Pacqerbr rro err6opy BbrKirrorrarerfl vr pa3ue4nnvrre.[.rr cBoALrM B ra6nnqy.

Pac.IerHble .[aHHbre
Kararox{Hbre AaHHbre

3Jlefa3oBbII4

BbIKJIIOIIATCJIE THNA VF

PasreArrHrlTeJrb

PBP-10/4000

lJu.r:1 0 KB fJror:10 KB fJror:l 0 KB

Ir*:1474,27 A I"or:3 150 A I"or:4000 A

In"r:5,19 rA Iorn.ror:40 KA

iu,r:2I r79 xA
Jl . Io**.no,. Fn =

- "1, .40.0,4 = 2z,4KA

3nerrpr{rrecKan -uacrb f3C - 80 MBr
JIucm

4swt JIucm No dor<yaeuma Ilodnucu Iama



fn,o:l 1,93 xA I"*n:40 xA

ir:3 I,91 KA io"r:l 1 0 KA io"":l80 KA

Bn:597,76 rcAz.c r72 .t -432.3 -5 547 xA2.c
Ii.t, -7t2 .4-20164

xA2.c

B uxruorrareJlb I4 p a3beAnHlrreJrb y,qoBJrerBop.f,ror npeAbf,BJreHHbrM

rpe6onaHn.rrM.

Brr6op nrrK"rrro.rarerq n PY-110 rcB

= 427,84,{nntelrnrrft ToK: I u, = #*= ##
B u6upaeM BbIKJIrorrareJIb oJlera3osHfi (roloHrconrrfi ) c rpyxrraHHbrM

rpraBoAoM KoHrIepHa ABB, npor{3Bo4zuofi6?rc, rvrnal-TB - 145
*:" 

!Ga@%14*w

t.-":0,022 c. i 9r:52 Yo :0,52

Onpe4eJrr4M pacrrerHbre roKra K3 lns MoMeHTa orKJrroqenn'fl:

T = t,." * t ps.,* = 0,022+ 0,01 = 0,032.ceK.

llepuo4r{qecKr{fi ror K3 :

: '''
- oT cI{cTeMbI: f n." = f r.o = 4,1KA

- or f 1-3 npl4 orHorue nau ? = += =15,36 u r:0,0 32 cerc.
I ro, 0'267

KaranoxHbre AaHHbre BbrKJrroqareJrfl Tvrrra LTB - 145 3HaqeHnq [apaMerpoB 7

HonauHarbHoe Harrpxrrenrae, xB 110

Holaunalrnrrfi ror" A .2000

HouuHamnrrfi ToK orKJrroqeHprfl. r<A 40

H o p rvr up o B aH H o e c oA ep x{ aH vre ailepvo.4n.rec xo fi

cocraBrrqto:urcfi, Yo

52

Tor< enercrpoAvHar\{Lrqecrofi crofirocru, rA t02

Tepur,ruecKalr crofi xocrr, rA/c 4013

Co6crneHHoe BpeMfl orKrroqe :rtr4fi, c 0,022

flonsoe BpeMr orKJrroqenkrs., c 0,04

Co6crseHHoe BpeM.rr BKJrrorreH nfl) c 0,04

SrrerrpnqecKan uacrb f3C - 80 MBr
JIucm

tlsw JIucm J\b dorcvrueuma If odnucu fama



ro KppIBbIM puc.3 .26 (n$ Haxo4urvr

I-n'" 
=or5 v lr,r= 0,5 '4rl=zro5KA

I n,o

rAe r,o,,- 2'Ps'r = ?'?1, -0,267KA
cosp .Jt.u,o, .6.tto -7-- "-'

CyuuapHblfi repkIoAl4qecKllfi torc K3: I n., = 4,! + 2,05 = 6,I5rcA

AuepnoAlrrrec Kvri4 ToK K3 :

- or cncreMbl : io." = J1. Ir.". r-ttro" - Jr. 4rI. e-o'o32to'035 - 4,59rcAi

- or f 1 : io,, = J-2 . 1,," . r-t /r* - "lr. 0,98 . e-0,032t0,26 - r,l6rcA ;

CyvruapHbrfi anepr4oAr,rqecKHfi rox K3 :

io,, = 4,59 + 1,1 6 = 5,75rcA

-or cr{creMa: i yt = Jl . 1,,"R, = J-2 . 4,L.I,7L7 = 9,86rcA

-or f 1,2: irz = J-2.1,,0.K, = J1 .O,gg.l,965 =2,7rcA

- or 13,4: irz = ^ll .1,,r.R, = ^li.o,gl 
.L,g65 =2,4rcA

CynanrapHbre yAapHbre roKra K3: i, =9,86+2,7 +2,4 -I4,96rcA

Teuroeofi urunvJrbc roKa K3:

or cncreMhr: ;. = 4,".Qo***7,)= 4,1' .(o,o++0,035) =1,26rcA2 .c

or f 1-3: B,c = I:.".Qo,**To)- 0,98' .(O,O+ +0,26)=0,29rcA2 .c

Cynavrapsufi TerrrroBofi Hunynbc roKa K3:

B,-- = 1,26 + 0,29 :1,55rcA2 . c
"L

PaC.IerHbIe naHHbIe

Kararo)KHbre AaHHbre

3rerasosrrfi KoJroHKosrrfi

BbrKJrrorlaTeirb KoHrIepHa

ABB, rnna LTB - 145

PasreAlIHI{TeJrb

PHA3-22012000

Uycr:l 10 KB U"or:145 KB IJ"o*:l 10 KB

Ir*: 427,8 A I"or: 2000 A I"or:2000 A

SrrerrpuqecKan qacrb f3C - 80 MBr
JIucm

4sNr JIucm Np dorcvueuma If odnucu ,\ama



In.r: 6,15 rcA for*ro*: 40 KA

iu,.: 5 17 5 KA
io.ro, = 42'f o.*.ror'0n =

- J, .40 .0,52 = 29,r2rcA

In"o:4rl rA Iu*n: 40 KA

ir: 14,96 rcA io",r: 102 xA iorr:l 00 KA

B*:1,55 rA2.c r72.t -402.3-4800 rA2.c I12.t -3 |.52-4-3969 xA2.c

Bsr6paHHhle BblKJrlorrareJrr4 ur pEnbe 4unvrrenru Ha Ha[pffKeHr4e 1 10 KB

yAoBn erBop.rrror Bc eM np eAbfl BJrenHbrrrn rp e6 oBaHurf, M.

BrI6op srrlcrroqarers e PY co6crneHHrrx HvxA 6 rcB.

Hall6onsurfi roK BBoAa: r,* = # =''o='u-o! =154A
.,1'3 .U , 43 .6,3

Bu6upaeM KPy K - 104M c oJlera3oBbrMr{ BbrKJrroqarerrMn rr{rra VF

t..":0,06 cex.

OnpegeJrl4M pacqerHble roKI{ K3 ans BpeMeHLr orKJrro Lrelufl.

r - 0,06 + 0,01 = 0,07 cex.

llepzo4urqecKas cocraBJrflrorrlafl rora K3

or cncreMbl: f r.o = 1,3KA

ot f I-4: f ,.o = 3,03KA [pI{HIIMaIoTctr He 3aTyXaIouII4MpI

f r," = f n,o =1r3KA

2I n,o = 1,3 + 3,03 - 4,33rcA;

AnepuoAr.rqecrcuft ToK K3: io., = "li .+,12. e-0'07 
to,r - 2,42KA

Y4apunre ror<n K3

or cHcreMbr: i r, = Ji ,t,2. 1 .95 = 3,55rcA

-or f l ,12: i y, = Ji .1,02. 1 .95 = 8,27 rcA

CynrvrapHbre yAapnbre roKrr K3:

SrrercrpuqecKanrracrb f3C - 80 MBr
JIucm

'[srvt JIucm Ne dowueHma If odnucu ,\ama



i rr, = 3,55 + 8,27 = 1L,82rcA

Tennosofi urunynbc roKa K3:

Bx = I:,,'Qo.* *7,)= 4332'(o,oz+0,1) =3,!9rcA2 'c

Bce pacrrerbl cBo.qr,rM B ra6nuqy.

PacqerHbre AaHHbre Karanox(Hbre AaHHhre

3JIE|A3OBbIH

BbrKJrroqareJrb rurra VF

PB-6\4004/3

Ur.t:6 rB IJror:6 trEi U"or:6 rB

Ir*:154 A I"or: 1250 A I"or:400 A

In.r:4,33 rcA Ior*.ro*:50 rA

rur-2,42 KA
io,ro, = J-z , r o^*,ro, 

,0r4, -

- Jr.5o = 28KA

In.o:4,33 rA I"*n:40 rA

iu:11,82 KA io"":128 KA ior":128 KA

B*:5 ,26 rcAz.c I12.t -5 02.3-75oo rA2.c tl.t -162.4-toz4rA2.c

SrrerrpuqecKafr.uacrb f3C - 80 MBr
JIucm

Isw Iucm Ng dorcvaeuma If odnuca ,[ama



Brrdop rrtrH

Corlacno IIyO uaparpaQ 1, 3, 28 c6opuue rur,rHbr vr orrlaHoBKa B

npeAenax Py rro oKonoMr4.recrofi rrJrorHo cru roKa He nrr6uparo rcfl., rrogroMy

nu6op npol{3BoAllTcfl tlo AorIycrHMoMy roKy Harpy3Kld.

Brr6op rrr{H B rlerrn reHeparopa

IIo uau6omureMy Anr{TeJrbHoMy roKy:

Honauuarsurrfi ToK rcHeparopa:

, S r.ro^, 25'103tun,,:-r- -14004^ uo;tr Ji .[J ,", ..6 . t o,s

Hau6on:',tnufi, ToK B rlerrr reHeparopa:

r _ sr.no, 25.rc3 _1A,, =-----tl1411 /

^13'U,,,'0,95 r/3't0,5'0,95

nwlupaeM IrrHHbI Kopo6.raroro cerreHra.fl

2(100x45x6):2020 MM2, Ioo,,. -35004 >1474,27 A

llponepraM rrrr4Hbr Ha repMr4qecKyro crofiKocrs npn K3.
I

Qmin:\8./C-r115 3lg ,922* I 06)/91 :801 ,5 uu2 < q -2020
)

MM-,

rAe Qmin - MIIHI4M€UIbHO AOIIyCTIIMO9 CeqeHHe IIO yCJIOBI4IO. TepMHrIeCKofi

CTOfiKOCT]lil;

C -91 - rrocroflHHa.r p'nfl Her43oJrupoBaHHbrx EUTToMLIHI{eBsIX rrruH.

llponepuM ruraHbr Ha MexaHr,rqecKyro [poqHocrb npI,I K3:

llp HnHMaeM, rrro rrrr4Hbl p aclonolKeHbr rop r{3oHTaJrbHo, AJIIaHa [poJlera

MexAy r{3oJr.flTopaMr4 L :2 M, paccroflHne Me)KAy ruI4HaMu (Sasanru) a:0,6 M,

TrrBeJrJrepbl urHH coeAuHeHbr cBapKofi xecrKq roJrbso B Mecrax KpenJIe Hufl,IIrpIH

or B3aHuo4eficrBn.rr. @as rpH K3:

o.n:J3 .10-8 . 
L rt ' L' 

- Jt 10-8 
94'48-2-'?2 

-'106 =r7,77 MIrA .

wr o 58'06

SrexrpuqecKan ,uacrb f3C - 80 MBr
JIucm

4swt JIucm Np dorcvueuma ITodnuca Ianta



r4e Wq :58 cu2 -MoMeHT cortpor?IBile Hvrfl,ruLIHbI

HanpxxeHne B Marepr,rzlrre rurru or B3alaMoAeficrsrlf, rrrBeJIJIepoB ruHHbI

Me)KAy co6ofi

Gn =0,5'i3'rc-1 
't2 _0,5.g1,!g:.rc-' .22 .106 

= 1g,g lMlra12.h.wn 12.0,134.5,9

Cynrrrrapnoe Harlpflx{eHl4e B Marepvare [InH:

opac{ :o4*o' :17,77 + 18,81 :36,58 MlIa.

Taq KaK opacu :36,58 MlIa (ooo' :75 MfIa, To IrrLIHbr MexaHLIqecKu nporrHbr

rrpu K3. OPY-110K8

MnnuuaJrbHoe cer{eHue AonycrrzMoe cerreHlIe rpoBoAoB BJI - 1 10 xB uo

ycnoBr,rflM KopoHnpoBanr4s. AC - 240132, I4on : 605 A. Y.rzrrIBafl,, rlro B Py

paccroxwue Me)K,qy Sasanan MeHbrrre, rreM na BJI. B Py-110 KB IrII{HII o6H'rHo

BbrnoJrH.rrrorc.f, ru6ruu rpoBoAoM Maprn AC. '
Han6onrruufi ,{nr{TeJmuufi ToK

116 =209,9 A

Bu6upaeM rpoBoA AC-300 /39,

Ioon :680 A. do:Z,4cM, ro: l.2cwt, llponepraM rrpoBoAa Ha KopoHIlpoBaHLIe

Ha.{anrnafl. HanpflxreHHocrb KopoHbI :

Eo :3 0 ,3 
* m* 5 * ( 1 +0 ,2gglr/(r"o* 6)) :

:3 03,3* 0,82* 0, 8 8 I ( 1 +0, 2gg I "(1,2 
* 0, 8 8)) :3 1,6 rB/crvt,

r.qe m :0,82 - rcosSQI{IIHeHT He HIaAKocTLI rlpoBoAa;

fi- OrnoclrreJrbnafl. [JrorHocrb Bo3Ayxa Ha Bbrcore h :1,5 KM HaA ypoBHeM Mopfl

6:1,01-0,087 5*H :1,01-0,0875* 1,5 :0,88

Pa6o.ra.fl Harp.flxeHHocrb BoKpyr [poBoAa

E - 0,3 54*Ul(r*r,*Lg(L.6/r*6))-

: :0.3 54*2301(1 .2*Lg(44lll.?)):25,1 xB/cnn

rAe Ao :lr2*[ :lr2*4:4,8 M - cpeAHereoMerpllrlecKoe paccroflHve MexAy

Sasanrn ua PV-220 xB, YcJroBLIe rpoBepxn: 1,07E<0,9*Eo

SnerrpuqecKan uacru f3C - 80 MBr
JL'tcm

'4srvl .lIucm Jlb dotomeuma If odnuca ,\ama



I,07*25,9:27 ,7 r<B/cnr >0,9*3 1,6:28,4 r<B/crra

300139, R.o:1,2 cwr B Py 220 r<B upoxoArr.

PY-6 rcB

BbIIIOJIHflETCfl. llpono4a AC-

Hau6orrlurufiAnIITenrgufiToK:I,*=#=',o;,'o:=|54A.Bu6upaeM
"13 

'U , 43 '6,3

aJIIoMHHHeBbIe o.qHorroJrocHbre rulrHbr [prMoyroJrbHoro ceqeHrrfl 40x5:200

*rt,Ioo,, :540 A > I54 A.Ilponepr,rM rrrr4Hbr Ha repMLrqecKyro crofirocrb rrpu K3:

Qmrn = JE t c - ^li2r.rrn 
I 9l = 25uu2

Tax KaK g^in:2lrut'< q :200 MM2, To IuHHu 6yger repMkrqecKur crofiru K3.

llponepl{M rrrnHbr Ha MexaHrrrrecKyro rporrHocrb npu K3: '

llpu pacrrononteHl,In ruvH Ha r,r3oJr.rrropax Ha pe6po, Arru:aa [poJrera

Me)KAy H3OJrsTOpaMr4:

t: <173.2t200 
^lTG 

=173.2t200.J0.04u, = 0.l z5u2

rAe I = hb' l 12 - 4. 0.53 l 12 = 0.042- MoMeHT raHeprlutu rur{Hbr, pacrroJroxeHnofi

pe6porvr. q -2 crur2; t,. J0.l2s - 0.35u

IIp n p acrroJroxreHrrz rrrr,rH Ha ra3oJrflTopax frJrarrrMfl

t: <173.2t200 
^m =fi3.2t200 J2,6? n =1,0a2

rAe I - hb3 112 = 43 .0.5 112 = 2,67 cuo - MoMeHT r4Heprlr,ru [rlrHbr, ycraHonleunofi

rIJTaIIIM fl, HA I43OJLrrTOpaX

1,. 
^1I,0 =1,0a

llpraHuMaeM pac[ono]KeHr4e rrrrrH Ha Lr3on,f,Topax rrJrarrrMfl, T.K. rrpu gToM

rpe6yercx MeHblrre r43oJr.f,ropoB. iltnny npoJreTa L -lvr. PaccroflHvrs. MexAy

rur4HaMu a:0,26x,t

Onpe4eJrr,rM cuny B3ar4Mo4eficrnufl MexrAy SasaMH nprr K3:

-f, = Jj .to' i1 la: JI .t0-7 .!2,62 .106 10.26 -105,6H / u

3rrempnqecKan qacrb f3C - 80 MBr
JIucm

4sM JIucm Np dor<yueuma If odnucu ,[ama



rAe a -0,26 M - paccro.flHr4e MerKAy ruprHaMra B KPy-10 KB

Oup eAeJII,IM MexaHlrrrecKue Hanpfl x e:nvrfl. B Marep vraJre I[]rH :

60o", = f,.l,ll0.w = 105,6 .f 110.1.33 = 7,94MIIa

rKe W - b.hl6=0.5.42 l6=1.33crvr3 -MoMeHT co[porHBJIeHvrfl,rrrvrnbr rrJrallrM.fl.

Tax KaK cpacu.:7,94 Mna ( o^on .-75 MIa, To ruraHbr MexaHuqecKpr npoqnu K3.

3rempr{qecKanqacrb f3C - 80 MBr
JIucm

4sryr JIucm Np dowueuma If odnuca Iama



Bu6op r{3MepnTeJrbHbrx rpaHcQopvraropoB ToKa

TpaHcS opMarophr roK a Yn6vparor :

o Harrprx(eHr{ro IIo ycraHoBK]r Ur..r S IJ"o,

. IIO TOKy I*u* ( I"or.

HouprHanbHbrfi ToK AoJDKeH 6um KaK MoxHo 6ruxe K pa6oqeMy

TOKy yCTaHOBKr4, TaK KaK HeAOrpy3Ka [epBr4rrHofi O6UOrrn [pLrBO,,4plT K

yBenr{r{eHHro llorpelxHo cTefi

O NO KOHCTPYKIIVII/ U KJIACCY TOIIHOCTPI

. NO SJICKTPOAI4HAMI4IIECKOfi CTOftTOCTH

i, s iorr;

rae iy - pacqerurrfi yAapHbrfi ror K3; .

iorn, - ToK gneKTpoAr{HaMrarrecKofi crofixocrl,I (no raranory);

. no repMl4rlecKofi ctofircocrr,r

B* ( Itr*t";
r4e B*- pacrrersufi TerrJroBofi uvruyJrbc;

I, u t" - ToK Lr BpeMfl TepMnrrecKofi crofirocrr4 (no raranory);

o no BTopn.rHofi Harpy3Ke

22 {21s*i

r[e Zz - BTopI,IrIHafl Harpy3rca TT,

z2rn* - HOMr4HaJrbHa.fl Harpy3ra TT B 3aAaHHOM KJraCCe TOTTHOCTTA

Snerrpr4qecKanuacrb f3C - 80 MBr
JIucm

4sw JIuctn J''lb dorcyueuma Ilodnuca ,\ama



Bsl6op rpaHcQopMaropa roKa B rleru reHeparopa

Hapr6olrunfi ToK HopM€urbHoro pexr,rM& Ioo:147 4,27 A

Brr6zpaeM rpancSopMarop roKa runa TIIIJI -10 -4000/5, Zro*:0,8 ONa s

KJracce rorrHocru 0,5.

CpanHeHrre pacrrerHhlx rr KaTaJroxtHbrx AaHHhrx cBoAHM n ra6maqy.

Pac.{erHble

IaHHbre

KaraloxrHbre AaHHbre

Uy.t:l 0 xB IJ"o*: 10 KB

Ion: I47 4,27 A Iror:4000 A

iu:31,91 KA He rrpr4BoAktTct

B*:597 ,7rcAt* c I,z * q-3 5, * 3 -3 67 5 KAz * c

flepeveus ueo6xoAl{Mbrx r43Mepr{reJrbHbrx npu6opon qeru reneparopa

orIpeAeJII,IM no ra6luqe. faHuue o BTopu.troft Harpy3rce TT cBoAHM n ra6nuqy.

VIg ralnI{IIbI BI4AHo, rrro Hau6olee 3arpy}KeHbr rpaHcsopMaropbr roKa $as

AnC.

llpu6op Tvn Harpysxa, B*A

A B C

AvrnepMerp 3-335 0,5 0,5 0,5

Barrvrerp A-33s 0,5 0,5

Bapnrerp A-33s 0,5 0,5

C.{er.rnK aKTr{BHofi gHeprur4 vr-680 215 215

AunepMerp p erkr crpupyloulufi rf-334 10

B arrnrerp perucrpapyroqufi H-348 10 10

Bcero r4,5 10,5 r4,5

3nenrpr4rrecKan,qacrb f3C - 80 MBr
JIucm

4sv JIucm Jft dor<yneuma If odnucu f,ama



O6utee corporr4BneHue upu6opoB :

rnpu6. :Srpr6./I'2 - 14,5152:0,56 Onn

[ouycu{Moe corporrrBJreHrre npoBoAoB:

fnpn6. :Z2ro*- fnpu6. - f* :018-0156-0101 :0124 Owt

ttts reHeparopa 30 MBr npI.IHl{Marorcfl xa6elu aJrroMuHr{eBbrMr{ xrr4JraMra,

opHeHTl4poBorrilafl, [IrvrHa L :40 M, TpaHcQopnraropbr roKa coeAr.rHeHbr B rronHyro

3Be3Ay, rrooroMy Lpu., :L. Tpe6yenaoe ceqeHr4e:

q -p*Lpu."./r.,p. :0,028 3*4010,24 :4,7 u*'
Bu6upaeM KoHTportrusrfi xa6em AKPB| c cerreHr,reM xizlrr 6 rr' ro

ycnoBl{ro MexaHl,IqecKofi uporrHocrla.

Bsr6op TT n PY - 110 rcB

Hapr6onrruufi Anr,rrenrurrfi ToK Harpy3Kr4 :

f**: 427 r8 A

Bu6upaeM TT runa: T@3M - 1 10-E - III

Pac.rerbr rro rrpoBepKe cBoAr4M B ra6nugy:

Vcro eufl rrp o B ep Kr{ BbrrroJrH.fl rorc.f, .

Pac.{erHble

AaHHhre

KaralolrHbre .uaHHbIe

Uy*:110 KB fJ"or: 1 10 xB

Ion:209 19 A Iror:3 00A

ir:I4,96x4 iorr:25 rcA

Bn: 1,55 rA'*c rrz * q-9,8t * 3:28 8, 1 rA' * c

Snerrpr4rrecKan -uacrb f3C - 80 MBr
JIucm

4stvl ,Aucm Ne dor<yaeuma flodnucu ,[ama



laHuue ro Broprarruofi Harpy3xe TT

O6ruee conporI4BJIeHI4e npn6opoB Hau6otee Harpyxeuuofi Sa^:u:

fnpn6 :Sz/I2z 
-6152 

:0,24 Owr

[onycu4Moe corporr4BJreHrae rrpoBoAoB :

fnper6. :Zzro*-fnpu6.-fx :I r2-0 124-0 11 
:0186 Ovr,

rAe rK -0,05 Ou - corpoTr4BJreHr{e KoHTaKToB Anfl 3* npu6opoB.

Ce.IeHrae MeAHofi xulbr Anr{Hnofi 100vrnr2

q-p*L/r,,p. :0,0 17 5* 100/0,8 6 :2,03 unl'

Brr6npaeM KoHTpolrsufi ra6els KPB| c cerreHrreM )KrrJrbr 2,5 wttvtz.

B sr 6 o p r.r3 M e p nreJr bH brx rpa HcQo puraropo B Ha r pfl 
'KeH 

rrfl

TpaucS opMaropbr Harrp.DKeHLrx nsr6zparor :

o rro HarrpnxeHrrro ycraHoBKr4 Ur.r. S lJrori

. rro BToprz.{Hofi Harpy3xe S22: ( S"ori

rAe SH.M - HoMI4HaJrbHafl MorrlHocrb n nrr6paHHoM KJracce rorlHocrn.

llpn oroM cneAyer HMerb B Br4Ay, rrro Anfl. oAH9$a3Hbrx TH, coeAr{HeHHhrx B

3Be3Ay, cneAyer B3,flTb cyMMapHyro MorrlHocrb Bcex rpex Sas, a Anfl, coeAr4HeuHbrx

ilo cxeMe oTKpblToro TpeyroJrbHr4Ka - yABoeHHyro MorrlHocTb oAHoro

rpaHcSopMaropa.

llpr,r6op THn Harpysra, B*A

A B C

AnruepMerp A-335 0,5

Barruerp il-33s 0,05 0r5

Bapvrerp n-33s 0r5 0r5

C.{erqHK aKTrrBHofi oHeprr4n I,I-680 215 215

C.rerqHK peaKTusnofi 3Hepfr,rn vr-676 2,5 215

Bcero: 6 0,5 6

SrrerrpuqecKanrracrb f3C - 80 MBr
JIucm

4svt JIucm Jrlb dorcyuenma If odnuca Iama



SzI: - Harpy3Ka Bcex uI3MepI{TeJIbHbIX upu6opon u peJre,

rrpr4coeAr,rHeuHbrx K TH.

Eclu BTopHrrnafl, Hafpy3Ka szl npeBbrrrraer HoMraHaJrbrryrc MorrlHocrb

So,o*, To ycraHaBJII,IBaror nropofi rpaHcsopMarop Hanp fl)Ke:nnfl. u qacTb upra6opon

npr{coeA[H.rrrcT K HeMy.

Bnr6op TH B qerr reHeparopa

B qenH feHeparopa nrr6npaeM rpaHcQopuaropbr Harp{x{ eHr4fl. rr4rra IIAMI4

- 10 - gsyxrIzTy

,,{anHrre rro BTopuqnoft Harpy3Ke cBoAprM B ra6nzqy.

llpn6opu THn S

o4Hofr

oSuorx

VT

rlncno

o6uoro

K

cos

I

srn

q

r{ucro

upz6op

OB

O6uas

uorpe6Jr.rreMa

.tr MOIUHOCTb

P,

BA

Q,

BA

Bo"nrrMer

p

3-

335

2 I I 0 I 2

Barruerp A.

33s

1,5 2 I 0 I a
J

Bapnrerp A.

33s

1,5 2 1 0 1 J

faruux
Arcrusuofr

MOTTIHOCTT4

E.

829

10 I 0 I 10

Iaruux
peaKTr{BHo

v

VT

MOTTIHOCTT4

E-

830

10 1 0 I 10

3nexrpr4qecKanrracru f3C - 80 MBr
JIucm

lsw JIucm Ne dorcyueuma ITodnucu Iama



Cqer.rnx

3HepfHH

14-

680

2 2 0,3 8 0,92

5

I 4 917

Barruerp

Peracrpup

yroqufi

H-

348

10 2 1 0 1 20

Bo"nsrMer

p

Perucrpup

yroulnfi

H-

344

10 I I 0 1 10

rlacroropl

ep

3-

372

a
J I I 0 2 3

Irlror 7l 917

Bropuv :rran Harpy3xa S22::^/(Z t 
2+9,72) :71,65 BA, rrro MeHbrrre

S2,no,:200 BA, nooroMy FIAMI4 - 10 - 95yX JI}TY 6y4er pa6oram n

KJracce rorrHocru 0.5

Bnr6op TH n PY - 110 rcB

Bn6rapaeM TH runa HAMI4 - 110-YXn I

Bropu.rnafl. Harpy3Ka rro Sasana

llpn6opu S

o4Hofi

o6uorx

V

r{zclo

o6vroro

K

r{ucro

npr,r6op

OB

O6qas

norpe6ilfier{air

MOIUHOCTb

Bomruer

Bapnaerp

(Dnr<cnpy-

3rrercrpuqecKan qacm f3C - 80 MBr



O6ulas norpe6Jr.fl eMarr MorrlHocrb :

S- J: 12 + 38,82 = 49,7 BA Cle4onareJrbHo

Krlacce rorrHocru 0.5 r.K. Sr:3*400:1200 BA.

HAMI4-110 6y4er pa6oram B

rorrlHr4

H3Mepr{Te

m-Hufi

upn6op

C.rer.rur

axrnsHofi

sHepruu

C.rer.Iur

peaKTHBHO

ft sueprnn

SrrerrpnqecKan qacrb f3C - 80 MBr
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