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Hacro.rqee p)'KoBoAcrBo no 3Kcrrnyaraquu ABlrtelc .
aoKyI{eHToM, coAepxaqnM cBeaeHfir o KoHcTpyKrIr{u, xapaKTepHcTr.r-
Kax Lr ),'Ka3aHr{t l.nu npaBvnurofi u 6egonacHoli srcnnyararlr,ul,
Texur.rqecroro o6clyxunanlu, TpaHcnoprupoBaHltr Ir xpauenut
rpaHcoopMaropoB.

B Aono.nnenue K HacroqrqeMy pyxoBoAcrBy cneAyer norl3o-
BaTbct gKcnnyaTarluoHHbrMH AoKF{eHTaMLt Ha KOMTTJTeKTyIOUyK)

anraparypy.
B cscsu c rroGTorHHbrM coBeplueHcrBoBaHlreM KoHcrpyKIIIlu u

TexHoJloffiIt I.I3foroBJIeHHr uznenufi B HacrottueM pyxonoacrae nr, )
gKcfltyaral{ull 

^{oryr 
r4Merb Mecro oraeJILHrIe pacxo)r(AeHuf, uex.qy e

ofluc,ullteM v u3Aerfi4eu, He Bnr4rlotuue Ha pa6orocnoco6uocrr,
TexHI{qecRI,Ie xapaKTepr4cTr,rKrr Il ycTaHoBoqHhle pa3Mepr,r u34elfi4t.
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I OTIIICAHI4E I,{ PAEOTA

l.J [larrravetre nrge,ruil
l . l . l  Tpanc$oplraropbr cepxrr TMf. TM|MtU, TMI-Cy KnaccoB

Haflp{xeH{r ,ro l5 KB cu"roaue rpex$arrrbre floHrxaloll l l te c ecTecrBeHHhrM
Mac,'rtHbIt\r oxrax{eltfieM, c nepcxJlorlcrr{eNt ornctgltcsnii o6vorox 6e:
eot6yx4etar, B repilte,r.tr!tlotlt l{cIoJHeHflH (B Jlatltt,fteiiuleM uMclyeMbre
<'rpallctltoplraroplr))), Bxlrcyae bre a cerb ncpcNteHroro tora yacroroii 50 fq,
Ilpearra3HarrctrLr 4rl npeo6paroaattll|Jr.IeKTpo:)I|epfllt| R ce.L!x lHeploc{cTe!!{ lr
n0rpe6r|Tejreii l,urcxrpoiIicprux.

TpattcQopnaropu TMI MIU lpc,/lra3HaqeHLt .,urr trorpe6 reneii c
IIOBUUeHHbTMII Tpe6oBaHxrMU x ypoBHlo txyMa ti K noTeprM xoJlocToao xoaa!,
TN'II-Cy - Jurs cereii r norpe6lr.e,rci c loBr,rueHHhrvlt r.pc6oBaHrrMtr K
caMMetpxrJtroc'l ' f i  0a3Hbrx Hanprxelrfl i i  npn nepaauoueprroii trarpytxe (tar.

I.1.2 Tparrc(xtpuarophl npe71 a;HaqenH 11nr lxcnnyararlal B paiioHa\ c
yMepeIlHr,rM ItJtu xolojl lrr,rM xIuMa.roM oprr:

- HcB3pbtBooltaclrox, e cojlcpxaqeii roxorrpceo,ruuei'l trbtjtx o(pyxa|1)_
lrlct cpele;

- BbrcoTe ycra oaKrr Hat ypotsHerl Mopr{ Hc 6oxee 1000 Nl.
Tparrorloplraropu le npelHa3rraqeHbr ,qnr pa6orbr B ycrrolrr!\ rprcKrl,

urtipattltr. y,tapoB. n \Hl\f ltL{cc( aKt!rBI|oii ene.tc.
PcNuu pa6<rmr lltxrejtlHbrfr. Teuneparypa oxpyxar)uero Bo3Ayxa &q,

TpaHcQopMaropoB, IrpejlHa3 a\eliHhlx .[Jrr pa6orbl rJ ycroanrr yrrcpeHHoro
xJtrMara (HcnorrreHxc y) or MxHyc 45.(o n_rloc 40'C.,.Lrr rparrcrloplraropon
rrcnorrrelirr XJI (lclo;ruerrle jlnr xo,To.4Horo xnxMara) or lluuyc 60
ao u}oc 40 'c.

Kar eloplr pa:ucureHur rpaucrfopvaropoB - I f lo fOCTl5l50-69.
Tpanc$opvaroprr Jonycxa$T 3r<cflnyarat{firc B ycltotsrr\ rareropuii

parMcrucHu, 2.3.4 ro I-OCI 15 150,69.
I . 1.3 Vcloulioc o6o3Haqclule rrrroB Tpauc(topllaropon:
TN'll- - rpcxrlra:Hbrii c ecrecrBeHrbrM Macrrtrrl,rNt ox;tax,l leHrlclr.

lnyxo6vorovusri: i, epeK-rlK)' laeMbtii 6e: eo:6yxgelar, lcpNrctl i! l l{6tt B
r ooprtpoBa|ItoNr 6aKe c l lo.j l |ILl\I .]anortHeHfieM MacJIotlt: Ioctrc rjv|\ leusoro
o6oiHarrer{ur uu{rpavrr yxaturoaerot Hofrt !t l i lr, l  bHil t Molulr.rcrb , p,,,,., i ,,,p.rorupu
n xB.A, nau6o,lrrrnriJ K,lacc tratprxelruq cropolrbr BLI r xB. nrrma.rt.recxoe
racflo.jtHcHte u (aTcf opt.lt pa3MeueHxr;

TMfMIII rpex$a:rrr,ri i  c ecrecrBeHHbrM Ntacnrrrr,tM o\j laTqleHrlcM-
,loyxoSlto ro,r lr lt ri, nepex,trcvaeuui:i 6e: no:6yNgetll, r.ep\tclrt.tHhlii B
fo(pprpoBaHHoM 6axe c no,tutru 3aI1o]tHeH{eM Mac,'roM, co cl|uxeHH[,rM
ypoBHeNr KoppeKrxpoBaHHoir 3ByKoBoi MoruHocru (vatrorrryurrlri i); loc,re
Syxoeurrrro ct603ralteHm uu$paut yr<a:ltraercq loMnralbltar froll1Hoc-rb
TpaHcQoptvaropa n xB.A, uan6olr,uxii K,tacc HalptxeHxr cropoHr,r BH e rB.
Kr'ruMa ru9ecKoe l ' |cnoilHeHtc u KaTefopur pa3MellleHrr:

)

)

TMfCy TpcxQa3Hhrii c ecrecrBeHHbrM MacrrHbrM oxrax,leHneM,
leyxo6noro,r rrrir, nepexnrcqaeMbrir 6e: ao:6yx4eutr, repMeru.rrrbri i B roopu-
poBarHor\r 6are c no,rllm 3aflo"qHeHaeN{ Macr'roM, c ciJMMerpapyollltlv ycTpoiicr-
BONr; nOCJ.Ie 6yxretrrroro o6o3HaqeHxt qrr{rpavr yxa:ueacTct HoMl'tHaulbfiat
lroutuocru rpaHc(topMaropa B xB.A, Han6o,lbtulrii KJracc HanprxeHht cropoHbt BH
n xB, xruvaru.recxoe rcnoJtHesr-ie rr Kareropxr pa3MeureHu,r;

l. 1.4 flpxMeHreMbre B pyKoBoAcrBe coKpaueHr.rr:
- BH - surcrxee HanprxeHne rpaHcQoptrl:Topa:

HH - Hn3uree HanprxeHHe rpaHc$opr'aaropa

1.2 TexHxqecxte xapaKTepucruKtr

* I.2.I 3raqerur rior4 r.r Han bHoii MoulHoct l-r. HoM:,HeL'tbHbrx HanprxeHuI Ha
]cr oroere-reuttrx, HoMIrHzL,'rbHbtx 

'oKoR, 
HanprxeHlu xoporxofo 3aMbIXaHLIt, ToKa

xo,rrocTofo xoaa, ItoTepb xonocTot-o xoaa t' xopoTKoro 3aMbrKaH[{, a TaKXe cxeMa u
rpynna coeAtlHeHrt o6Morox,,{pyrue rexHnqecKre AaHsbte yKa3aHbr B nac[opre
TpaHcoopMaropa. flepoui aaar s o6ogHa.Jeuur cxeMbt ir rpynnbr coeArrH€Hlt{
oOMorox orHocrrrcr x o6Morxe BH.

1.2.2 O6uuii BuA rpaHc$opMaropa { ero cocraBHr,rx qacrefi. m6apxrur,re,
ycTalroBorrHbre I-I nplcoear-tHxTeJrbHbre pa3MepbtJ xapaKTeprrcTflr(x Macc
rparcQopuaropa I-l ero cocTaBHbrx qacrei:i B coorBercrBHtr c plrcytxaun 1-8 u
ra6nnmNrr.r l-3.

1.2.3 Pery,ruponauue HanprxeHlrr ocyuecrBnrercr nepex,'rrcqeHlteM 6e3
Bo36yxAeHr&(IIEB).

AI.q perynupoBaHur HarprxeHfiq rpaHcOopMarop cHa6xeH flepexrroeare-
reNr orBerBreHri <16MoroK BH, no3Borrmrur-tM peryJrupoBarr, HanpqxeHre a
lrpclcnax Ao +5%o cTy[eHrMI no 2,570. TxIl rcpeKrrcrraTeJlr B cnoTBeTcTBllr.t c
ra6ir nrLci 4.

l. l  CocraB x3ae,tnii
l . l .I f lo 3axa3y norpe6fiTeJ'rr rpaHcq)opMa ropbl t l loryT roct-aartrrbcr c npo-

6rrnlr,rrr rpclloxpaunreretv, MaHoBaKvyNr Me rpoM (laqlHafl c MoulHoc'l l l  100 xB.A).
.rcp\roNrcrpo|4. TpaHcrroprrir,rMn porrrfiaMu (Ha'lrrHar c Morut{ocru 160 xB A).

I B cLr;,.rae rararr rrorpc6urereM MaHotsaKyyMuerpa rpaucQopvarop
a"r,  r r r r r rc rblo l (ovnr. teKt\ctct  Nono6Koi i  la; , l tMoB.

I .l ycrpolicrBo n pa6ora rpaHc(,opruaropa
i.4.1 TpaHcQopMarop uMeer fepNterxerrykl xoHcrpyxur{rc. T.e_ BHyTpeHHrdii

a,('r,: 'r r parrc$op[la'lopa rre lMear coo6uleHur c or<pvxarouleii cpeloil. TpaHc$op-
\[l i1:r) no,IHOcTbIo (lo rpr,rrrrxrt) 3alortHcH rpaHc()opMaTopt]bll\1 MacJIor\1, a
JgNrirL)Dlir ' \/prrrrre lt3MeHcHIir o6bcNra Nracita. IIpotlcxoatxll le r, npouecce 3Kcllnyal--
rlrrr,. ln)r,t i Ic Hctlp) Io rct :Ja crteT tl3MeHcnrrl ,rri letrl 'oopou ctchoh.6at. t.

'  ,1 2 TpaHc{lx)pNtarop 3auorHeH lparic()op\i.ttopHhll MacJloNi n.rl
rra,i ' ., .. i  ),r. ' l-". lrrrepalypa :rar rraaer,loro r paircr!cprrarcpri,rr o vacla (-10+20)'C.

. + i IpartcQoptlatDp coclolrr lJ -r\t!.trri lori rtacr' . i ,tFjir. Kpr,l i  l ir c Baolai\lt. l
I  l l  I  l  - -  3r , ! r ic / iet t t tbt [ i  Hr hpbl iu l (y npr in( l I lo\1 I IcpeI i . r l rar tu c, ' ] r .



l-rroa BH; 2- nepexnoqareff; 3-nsoA HH; 4-uac,royxa:are,rr;
5-cepbra ars flo.qbeua rpauc$opr.raropa; 6-xapuax repuolterpa;
7-cro6a a,rr KpenneHllr flprr rpancfioprrlpoBaHfiu; 8-ra6nrqra;
9-6aK; l0-3axnM 3a3eMJreuru; I l-rpo6Ka ctrrBnat; l2-npo6uauo[
npegoxpaHr.ne,rs (ycraHaBfiriBaercr rto oaxa.ry norpe6rrem);
I 3-narpy6or ara sa,ruBKu MacJra; I 4-npegoxpaxnre$Hllii xranaH

Pncyxox I - O6urui rnl rpancQopuaropoB Mor{Hocrbro 16{3 nB.A

, /ioorrrr rpaucnoprnutfi {yctaHaB:IrBaercs no:ara:y norpeOurert ror'lbKo B

I f ancrlrcpvaropa.\ Mou.tHocrbro 160,250, 400, 630 rB A); 2- :axuu :a:eu,renurl
3-lpo6ra crneuar; 4- 6ar; 5- ra6ra'rra; 6- cxo6a ale rpeflneunt nptr

rparrcnoprr.rpoBaBr.rn; 7- uacnoyrasarelr'; 8-rroa HH; 9-nso.q BH;
l0- KapMaH repMoMerpa; I l-narpy6oK AJI' 3arI.lBKH MacJIa;
l2-cepbra Am noa'beua rpaucQopuaropoB MoqHoctblo 100-250 xB A;

l3-nepeKnlo.raren6; l4-[po6nBHofi npeAoxpautrrerE (ycrauaBJl[Baerct no 3a(a3y

nome6lne,rc)

Pucynom 2 - O6u1ufi srra rpaHcQopMaropoB Mollrlocrl'ro 100-630 KB'A
6e: mauonaxyyulrerPa



'h

l-porxK TpaHcnopruur! (yclaxar,uaaercr rro 3aKa3y tto'tpe6rtcnr ro,rono o )
rpauc$oprvaropax MorqHocrbro 160.250,400,630 xB.A); 2-:axuu:areu,reuu>r;=
3-npo6xa c,rraxar; 4- 6ar; 5- ra6,rn'rra; 6- cro6a 4,rr xpenneHr,{ lrpn
rpancnoprr..rpoBanUl't; 7- MacnoyKa3arear; 6-oeoa HH; 9-ssol BH;
|0- xapvaH repvomelpa: I | -narpy6oKant 3eurf iBKLi Macra:
l2-ceprra g,rr rr.aT eua rpaac$opMaropoB Monlnocrbto 100-250 xB A;
I 3-flepeKnrogaT ,]lb; l4-upo6veuoi npe4oxpauureft (ycraHaBJtrBaerc! tlo 3axa3y
lorpe6ure,rr)l l5-r<opobra :axauoB; l6-MaHoBaKyyMMerp

Pucynor 3 - O6runfi orq rpancQopuaropoa MoutHocrln 100-630 t(B.A
c MAflOBaKJ,.yMMerpOM

1

6- l0 xB

Prcyuox 5 - Bao4 HH ua
nounn*ruuurfi
ror 630 A

PncvHor4-BaoaBH

15 KB

Purynon6-BnoaHII
na nouxna.ntsulfi
ror 1000 A

9



l - wair6a 2 - Bu:ar1- 3 - rpacurtii c[rHarlublfi urrox; 4 - npo3pa'lHblii

KonnaK: 5 - nporpavurtii rauntlr,Ifi xonnar; 6 - (onbqo ynrorHureJlbfioe;

7 Kpbrura rpaac$opuaropa; 8 - onraBoK

}

Fucyuor 7- MacloyKa3arerb

I - rorqx;2 - rafiop;3 - ynloruurelbHoe I(oJIbuo; 4-Kopnyc;

5 - npouaara; 6 - arynxa; 7 - nPYxnna

Pncyxox 8 - K:unrfl npeaorpsnflTe.flbHblf,

(l

t l
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I a6,ruua 2- XapahreprrcrIKr.r Nracc rpaHcdropvaropos Ta6,rrqa 3 - Ilpucoe-{nulrrerlHbre pa3Mepbr eeoaos HH

coenrHe,ru o6sorok

lMl -16/10,y I
lMl : l6r l0-XJl  I yiz I  t l

150 l:10

T\ ' t I  2 i / t0 v l
TMf-2i /  l0-XJl l

y,a l l

v t4r l l t55

240

Tl\ '1f-2i '15-vr 280
TMfCv-25/10-vr
TMfMUl,z5/10 vr 210
TMf,40/10-vr
TMf -.to,r I 0,x,rl I

v/jl-r r

yl t r t l 200

300

TMr' , . I0r15 yl 350

TMI Cy-r0 rr-yr 98 37t)

TMfMlt l - .1040-yl 88 100

TMf 63, l0 v l
TMI 63 ilo-XJl I
TMt:6lr l5-yr

y i r r - r  r

vtzr t  I 250 l lo 120

TMfCv,63'10-y I
v 'vr f0

TMfN4tI ,63/10 vl

IMI
-llvlr
't Mf

l ( l r l0-yt
t  00/r  5-y l
100/1o-xr l  I 340

t52

5{0

ytzn-t  I I?5

! , ,  a-r  I
t52TMfCY-100/ l0-Yl y/yrr0

tMIMl l f r00/r0-vr

1Mf, ta0/ t0 y l
' tMf-r60/r  0,xJI l
TMI 160/15-yl 485

180
700

ylzf t \ 100

lvv j r - r  r 210 780

TMfCv r60/10-vl y/y j r0 175 680

l  MfMl -r61t l0,y l 5t1 175 710

TMf-250/ i0 v l
IMf-250/ lo,xJl l
TMf 250/t5-y r

y/yrro

615
150

950
y /4. | l

,q/y,j -l I I160

TMTCY 150 l ( r .Yl 950

TMfMl l l250/t0-yl Y/YLr0i l l /Y,r- l  I 260 1020

TMr-400./ I 0-y I
TMf 400/1o-xrlr
TMf-400/15-yr

t80 350 I t60v
luvr-t l

TM|MIII :100/10-Yl Y/Y, j  0 i  Ai  Yrr  - l  I 905 15.) t488
'rMr-6r0/10-y!
TMf 630/1o-xJIl

v/v,l-0
I  t70 545 2000

a/yrL-r  l

TMI MLll-630/r0,vr Y,ry,.0: n.Y,, I I 1290 550 2t 00

I llpe4en6Hoe orknoHeHse nontsoii Macct rpaHcdDpMaroPa +10%.3na'ieHBt rron

xaparacprcf sxtr cHmy He o.paHHceHo.
2 ll,' sacc6' anrBHon \acrx c rpb'nrNon t Maccu Maqa y(ajaHH op'r€BrnpoBot

' I rn

I l l l .  xB
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L4.4 Aruarra.s tlacrb xecrro coe'qtltleHa c xplturnoir 6aKa fi cocroxr l'13

i,lafHllTonpotsoda c o6MoTKaMr, HflXliltx r,1 EepxHl{x qpMoBlrx 6a,ror. orgolos BH u

I lH, nepex:rurare,lt orBerBJreHHi o6MoloK
1.4.5 MaruurolpoaoE rpauctfopuaropa crepxHeBoro runa co6pau rl

xo,'loqHoKaTaHol"t 3teKtpoTexfl rlqecxoii cT&'rn
1.4.6 O6uorxt vHorocnoiHHs ufiIr{H.qpuqccrxe
i .4.7 CxeMa noacoeauueul-lrt o6uorru cnMMerpllpyrctucl o ycrpoicrBa B

rparrcOopMaropax TMI-CY s cooreercrellr c prrcyuxou 1 l

L4.8 Orsorlr BfI srtro,'lHeglr n: npoooaa' oreoglt IIH r:l utlnul

1.4.9 Baepxy axruguoi qacrx pa3MexleH nepexrnqarerb otBerb"lelt|- l i i

o6MoroK BH. B rpaucSopuaropax Morl{Hocrbro or 16 ao 400 KB'A nepeKnroqara'lb

) *aa'r*o ranpat'neH rta rpuurte 6axa, MoulHocrblo 630 xB A - Ha axrnsuoi:i {lctu'

' t.c.io llepexrrrcqarelr flpeaHa3'aqe' ant pelynnpoBaHlrl uanprxeurrr 6e:

Bo36yxlqelrut (flEB) Iryreu coealrHeHnt coolBercrByolllllx orBclalteHrt

o6r'rorox Btl.
Korrcrpymnruo repeKlloqarelb [PeacraBrcer co6ofr ,lre peiKx, tm orHoll

a3 KoropLlx 3arpenneubl HelloaBllxnEle, a ua gpyroii - rIoaBI'ixHBte xoutarrst K

HeIIoABnxHblM KoHTaKTaM ltpucoearuenbr p€ryJrupoaoquhle oreoast o6NtoroK BH s

coorBerarBtru c ptlcyuranrlr 9, 10.
Ilpu upau.tennu pyl(otrrs npl'rBo.qa nepeKnrcqarerq lepeaB taerct petKr c

IloaBLlxtlblMll KoH'raKraMt,', KoTopble 3aMblKaIoT cooTBcTcTByroulue Heno'IlBllxHLIe

KOHTAXTI'I C flPIICOCAHHEHHbIMH K HI1IM PE|YIUPOBOqHbIMX OTBOAAM'l O6NIOTOK

lpaucdropiraropa.
<Dlrcauus rIoJIoxeHfl, Ilepel<,tlnqarert ocyuecrllxtcTct clleul'LlbHblM

{trt4clpytotttttlt ycrpoicreotl, pacnonoxeHnLlM B npuBoile eHyrpl 6axa

rpaHc{opvaropa, a raKxe BIHToM $uxcaquu c ronrpraiixoii, pacroroxeHllblMl'I B

pyKorTKe rlpllBo!4.
1.4.1I EaK rpauc()opMaropa cBapHoii ,  oBanblloi l  (o l .naue) (bopMbl, cocronr

nr eepxttei i  pavr, l ,  roQpupoBaHHoi c' feHxr'  o6eqaiirr, ,qHa c I lpxBapcHHblMH K HeMy

nn""ir"ot,i (,lttr rpaucrfopvaropoe MoluHocrbto or 16 rQ 63 xB A) n:u

I ur8c-q-'lcpaNlti (ALtr rparrcrltopuuropoa MoulHocTbro 100 rB A lI ssrule)'

I  Bapl"" t r  paMa Bbroor ' lHcHl l  t13ylo. l t ia.  to$puponunttar ! lc l lKA l t tp lnoHHolt

crruru. B_ttt lxuei i  qacrlr 6axa I ' tMeerct y3eJr 3a3eMneu[t t l  cII l lBHat upo6xa B

npxBapcHubrx xo ltuy 6ara IIJIacrltHax u uBeillrepax uMelorct o'rBepctut ,.l'nt

^panr"rt"" 
'rparrcrloplra ropa. Ha 3Tllx xe [uBennepax B TpaHc4]opNtarof'ax

Monlrocrblo 160 xB A l Bbltrre ycrasoBJleull lepecraBublc 'rpal{crloprHblc po"rlltKu

(npu ux :axa:d norpe6lre,rev), [o3Bo]' lqrculue ocyulecrtsntr l '  I Ipo/ ' lot lhHoe x-r l I l

l loIclcqHoe f lepeMetueH e rpaHcQopva topa

B eepxnei Yacr[ 6aKoB rpauc$opuaropoe r{otllHocrlro 400, 630 t<B A

rMercTc{ cepbfu att no,qbeMa co6pauur,lx t,t 3anor}rerlHblx MacrloM

'rpaHc$opMa'lopoB.

I Ia 6aKe 3aKperlref ia ra6,r l ' rxa c rsxHuqecruNlr xapaKTcpxcrnKaMu

rpauc(ropvaropa
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Pxcynor 9 - Cxeua noAcoerr|HeHr|fl orBcrBreHl|f, o6MoroK BH K
nepeKfinrrarefiKr c ar|ana3oHoM p€ryJHpoBaHHs
HanpnxeHr|q or Muuyc2tarso/o go +2,5o/o

Pncyror l0 - Cxeua noacoeauHeHHq orserBrreHflfi o6]tmor BH r
nepeKrloqaTeJrrc c aflant3oHoM perynI|poBaHHc
nznprxennn t2x2,5o/o
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Pucynon I | - Cxeua noqcoeguHeuflr o6uorKrr crlMM€Tpupynuero

ycrpoficrBa (CY) K oouorrau HH

| .4.12 Ha KpbruKe rpaHcQopMaropa cMorlrrpoBaHbl:

-eeoabr Bll H HH:

-npuBo,q fl epeK.!rloqaTent;

-KapMaH TepMoMeTpa;

-NracjloyKa3aTefl 6 nonnaBKoBoro THna;

-narpy6or grr 3anltBKH rpaHct}opMaropa MacnoM;

-npo6usuoi npeaoxparture,rs (B cnyqae 3aKa3a norpe6lre,rcu);

-cepbfu ,ant norbeMa co6pauuutx 3aflorHeHHblx MacnoM

TpaHcQopMaropoB Morusocrbto I6-250 xB A.

!,ono,ruure,rruo, a rpaucQopuaropax Mox.lHocrhlo or l6 ao 63 t<B A

\ )a r,psrrrxe natpl6xa aJrt sairlrBK" Macra ycraHoaJlel nperoxpatturelsHli i: i

KJIATIAH.

1.4.13 KoHcrp) Kurlt BBolloB BH n HH o6ecne'{HBaer npncoe.arrHeHue

co cropoHbr rrorpe6HTenq MeaHbIX lt;ll.t MeAHo-aJIloMllHtteBbIx nracrlrH (r HH)

6e cpegcra cra6u;Ix3arrnrJ KoHraKrHoro aaBreHl.is co lacHo fOCT 10434-82.

1.4.14 flpo6usHoii nperoxpanurerb, nocraBnqeMblt rto 3aKa3y

norpe6llrelr, nperna3Haqert aJIt 3aulurbl cerl{ HH3urero Hallpt)Kerlut or

IlonallaHut noBbIt[eHHofo noTe]IutlaJIa.

1.4. I 5 l lpe4oxpanhrerbHbli KJIaraH [pe,qHa3HaqeH r"' l t yMeH['ueHUl

ns6srro.lrroro aaa,reHus e 6are npu yBeruqeHHI't ero cBepx aonycrllMofo.
flpe4olpauure,'rrnsli rranaH B coorBercrBl.tu c pHcyHKoM 8 cocronr

r..r3 3arBopa n Kopnyca, Ha KoTopoM HMeerct ynJlorHHTenbHoe KoJIbLlo co

cropoHr'r :areopa. Kopnyc 3aBepHyr Bo BryJIKy, BBapeHllyto R KpbltllK)'

3ar!rBHoro narp16xa. u ynnorHeH c ary,rroi petattoaoii npoKna.ltofr

K,ranau ruee.r gautnrHtri i xoxyx.

flpu yse.nnveurr raBJIeHHt e 6axe csepx aonycrl4Moro 3alBop 3a cqer

c)I(arxr rrpyxrllbr noAHxMaerct 14 BllnycKaer ns6r,trox Macra, TeM caMblM

r, dMeHb[raercfl rnSutto,rHoe raBrenne e 6axe. 3areN'l 3arBop 3a cqer npyxnrlbt
\ ro3BDaulaercr R nc\o,'t loe Iro,'roxeHlle.

1,.4.16 [lt o6ecneqeHu.n yn:rorueuuii pa36eMHblx vacreii rpauctfroplta-

Topa npHrlreHeHa Macjrocrofi Kac pe3HHa.

1.4.17 Tparrcrfopnraropsr TMfMlll yKoMIIJIeKroBaHLI pe3lzHoBbIMtt

npoKnaaKaMr,r, Koropble nplr MoHTaxe peKoMeHAyerct ycraHaBn(Barb non

onopHbre 3JIeMeHTII 6axa rpancQopuaropa art yMeHbttreHllt BJIUtHI{t

nu6pauNu rpaHcQopMaropa Ha KoHcrpyKTIIBHbIe 3JIeMeHTII noMerueHltt.

1.4.18 TpaHcQopMarop 3anonueu rpaucrloplraropHslM MacroM'

rMercuuM npo6naHoe HanptxeHne se ueuee 40 rB.

'lt,
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1.5 Kour po,rruo-u:tvepure,ruture npl6opul
1.5.1 AIr Korrrpoxt ypoBrrt Macr'ta tia Kpt'rlrKe rpaHcQopMaropa ycraloBneH

NracjroyKa3aTe.jrL rtonJIaBKoBoro l ll lla.
1.5.2,(,rr l:uepeuut reMnepaTypbl BcpxHux croeB vac,ra s 6axe Ha I{pbIUIKe

r paucq)opr\raropa npe,[ycMorpeH KapMaH AJIt ycraHoBXI1'rep]\4oMerpa.
1.5.3 l"nr yMerblrreHflt rt:brlroqrtoro AaBJIeHrt a 6are nptr yBerxqeHHr ero

caepx,qonycrxMor-o r rpattc{topvaropax MolllHocrblo or 16 ao 63 xB A ua xpulurxe

rrarp16r..r a,rr 3anlIBKLr ft4acna ycraHoBneH npeloxpaHHlerhrtbli i  x-laflaF
1.5.4 lJl;q KoHTpont BlryrpellHero .laalleHut g 6axe curuilIlll3auufi c)

npeBhrueHr!r ,taB,.reHrt B 6aKe ,4o[ycrnMhrx BerIlrIf lH a rpaHcQopuaropax TMF,

lraqr.rHar c MourHocrlr 100 KB-A, ycraHaBrltBaeMHx B noMeuleHur. npeaycNlarF\,

Baercr no rpe6oaantro 3axa3qnxa ycraHoB(a l\taHoBaKyyl\lMerpa. Koural f ' '

i lrartoBa(yyMMerpa npoBoaaMr coernHtrcrcr c xopo6xoli 3axrN{oB-
1.6 Maprupoexa u n,rou6lpoeanle
1 .6. I . NIapKupoBKa
1.6. 1. I TpaHc{opMaropul cna6xarorcl ra6nnlxoil c rexHuqecKrM[ xapaKTe-

pr'rcr ll I{ai\'l rJ TpaHc4)opMaropa.
L6. L2 O6o:Ha,{eH{e $ar pacnoloxeuo Ha xpbluKe y BBoaos HH u BH

1.6.i.3 Mecro 3a3eM,'teHltt o6o:na'IeHo 3HaKoM 3a3eMlleHrt no

foc' f  2 l  r30-75.
1.6.2 flnoM6npoBaHxe
1.6.2.1 flnoM6[pogaHfle 6axa rpaHcQopMaropa oc]l lecrBrterct nyreM

),craHoBKr'r n,ron6rr ua 60lra,ri, Kpentul'rx KpblluKy c pavoii 6axa
1.6.2.2 fl,rou6rpyerct 3.Lrt{Bo'IHbli i narpy6ox, Macnoyxa3arenb u rpo6ra

CI]HBA MACIA.

1.6.2.3 l lpu HapyurcHxx ueJ' locrl tocrrt  l ,rov6 npe.lnplr lre-u3roroBIITenb

cH \ tae r  )crJHoBreHHble tapSHtl . {x.
1.7 YlaKoBKa
Ha BpeMr rpaHcnoprrpoBaHla!:

- KoHTaKTHbre 3axnrrbl BBoaoB tll-l TpaHcoopMaropoB l\lorrlHocrllo 400 KB A

c Hanprrr{eHrei lr  HH 0,23 rB n NroulHocrbto 630 ttB A ynaxoertnaorcrl  B aepeBtl l t l  'W,l

r lllu K:

- MaHoBaxyyMMerp, xopo6xa :axlrnon (r cnyrlae 3axa3a lorpe6ttte.nelt ,  ' [ , l r
rparrctfop\raropoe, Haq Hat c MotttHocru l00 xB A) ylraKoBblBalorct l  B -I lepeBtHHbli i
t Lt(fi x:

- TpaHcrloprHble poru(tr (B cl lyqae 3aKa3a notpe6tlrc,reu rut rpancQop-

NlaropoB HaLlnHat c MoulHocrl l  160 xBA) Kpentrct K ot lopHtlM IrBerJlepal\ l ,

pacflonoxeHHbIM ra ane 6ara;

- pe3rHoBbre nr 'racrHltbr arLrpauc$opvaropoB Ti\41-MUl yra(oDblaaorct B

non fil't u,leHoBr,r t r\4euorteK fi Kpen{Tct K BBoaal\r;

-  l l (c n. ir l  al  aul lol l l las r loKyMeHTaqtlf l  )K.nalblBaerct s nolt  x:t  u,]e uoelt i l  \ tetuo_
Lteh r Kpen|l lct K BBonaM.

2 I{CTO.II,3OBAHI,IE I43NEJTI{fr

2. I flo,urorogxa ur.qelu ii x t'tcttolt t'3osaulllo
2.1.1 Meprt 6e:onacttocru
2. 1. 1.1 TpaHcQopvaropbl orHocrrct K fJIeKTpl{qecx}IM ycraHoBKaM' no3ToMy

npx BBo.t€ D 3xcnnyarauuK) I-r B npouecce 3xcnnyarautlu rpaHcQopMaropa

ueo6xoAuvo co6,rrcaarl BC€ HopMbl; npaBlrna It rpe6oeaHur Bcex AeiicrByK'ult'lx

aoxyMeHToB no rexHLIKe 6e:onacuocru x noxapHoii 6e3oracliocrr l jreI{Tpo-

ycTaHoBoK.
2.1.1.2 Tpanc$opuarop u ero aKT[BHy]o qacrr Her'r6xo'ullro noatlMarb

r" ' ibKo 3a cneu||aJlLilo [pe,a Ha ]HaqeH I{ hte ,Lnt l loi uerr . lerail :
\ , - rpaHc$opuaropsr MoulHocrbo 16-250 xB A e c6ope rt aKrllBHylo qacrb c

KpbruKoii lpaficdlopMaropoB MourHocrbto l6-630 xB A 3a cephrx, pacnonoxeHHble

Ha l{pbrurxe;
- rpauc$opuaropsl Mou.lHocrblo 400,630 rB'A e c6ope 3a cepbrlj'

pacroloxeuusre Ha Saxe;
- a(TxBHyrc qacrl 6e: xpblruK! - 3a cephrx, pacnoJroxeuuble Ha BepxHl'lx

rpMoBbrx 6aJrxax.
2. 1.1.3 Kareropu.IecKr 3anpeuaerct:

- noaHllMarb rpauc{ropruaropst MourHocrblo l6-250 rB A :a cro6u. npuea-

peuuue x 6axy, iryxaulue.ulr KpenneHxt u3aenlrt nplr TpaHcnoprttpoBaHtlui

- noAHrMarl' rpaHcoopMaropbl MotqHocrblo 400'630 xB A 3a cepbrlr' nptiBa-

peHHhre K KpbluKe:
- npon3BoALTb pa6ort t lt nepeK,'ltoqeHxt Ha TpalicQopMaTope, BKnIOqCHHOM B

cerr, xorn 6rr c oaHoi:i cropoHbl;
- Itoill'3oBaThct nepcxrloqaTereM 6e3 o:laxoulegrl c HacTotl{nNr pyKo-

BOTCTBOM n(\  \KCnJ' lya lauf i I { :

- ocraBrfTl, nepeKnrcrlaTeJlb B [poMexyToqHoM ro]'loxeHlrl'l x oe3 q)lrKca[xtr

efo p) Kot l  KI I :

- lr(cnJryaTllpoBarl' TpaHcoopMaTop c noBpaxaellHblMfi Il3OnflTOpaMH (rpc-

(  I 'av r i .  cKonaM );
t - er,rtovarr rpalcd)opMalop 6e3 tatevleHlr 6ara

2.1.1.4 BI-l14MAIJi4E! Ter"rneparypa n,lac,rr e rpaHcrlropMarope nprr ero

TpaHcflopTupoBaH[I, xpaHeflr0 tr 3KcnnyaTauxtl, KaK npaBxno, He coorReTcTByer

TeMnepalype Macila llpll ero 3aJll4BK€ B TpaHCQOpMaTOp flpe/lnplltTlreM-

Ir3roroBfiTereM, Bcre,lcrB{e frofo BHyrpeHHee aaB.rleHlte B TpaHcqlopMarope. Kati

npaBrr:ro, orJIlMercr or aruocQepHoro aaBJIeIlrt. florrc:vty _.alr 
coxpaHeHht

HarexHocrr,r ti ,toJtroBeqHocrl.l rpaHcq)opMaropa, a raxxe cle3onacHocrl ero

o6cryxurarur 3anpeqaerct Hapy[eHHe repMerltqHocrtl rpaHcQopvnrope

(oraopavrraHrte npo6ox, orxpueanue larpy6xa, KpaHa,, npeaoxpaHllrer' lbHoro

KJraraHa, cHtrue MacxoyKa3arent, I-l3ojltropoB lr ,ltobl'lc Hap)'ueHlIt efo

y|1norHetlri.r).

!
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1.1.1.5 i lpr oi ic-rrv;rnnauurr r pauc{roptr lr tpa r ie06ro,tr.ruo yrlrrrr,rBarb. eto
l lar rc( l}opui l  I()pr roc Nilcir( i  rBj l tcrcr ropru,lei i  xrarioct 6to. | l l \ rec-r BbtcotiyK)
fcMrcpar) 'py roperrtu r l  rpylrro no&tactcf l ' rvulct lr l to. l lo)ToMy Bcc orcpa{Hll .  11
oco6crruo cBtl l l l t l , lc co clapxoi i .  -rrcxr p0nair roi i ,  a raKiKe -tt()6Ltc ()rHcRl,rc

pa6tr| lr .  c,rc;1yei poti l r loJxrL B c(xrrBcrcrRlI l l  c rpolraoroxap t, tMll  I  lpi lRrl ,  
'al \r  

l . t .
2- 1.2 o;trolor:xi i  lparc(xrplrar opa x pa6orc
i . l . l . lTplrrre, l , , 'prrJt i , l r r { r ro.r  tLrBrhcrr . ryJr i rurrkr ' icr lcnt t  r t l
l . l . : .1 l l l l l IMAll14l l l  (hKpt,rBarL f lat 'py6ori Ha Kpr,uxltc. rrpo6ri l  rra 6axe,

l tpc, loxl) i l l l rrcjrr,rr,r ir  r i - ' tatral l .  r(pln. cI l l lMait,  - loj t ' . ropr,r.  M aci ioy(a3at cr 1,,
corlcPll lal  l ,  ; lpynrc i lel 'crairr.  Mofvlr l l te l lpl tBccrt l  |{  palt  cp\te r l l . ]ai  ui x tparrc-
r lxrprr lropn. 3lnpculucr cr.

l lcrrr,rrarrrrc 6ari l  tr t , l laBlrxrlccKl\{ JlRj lcrrcM rte nporj lRo,, l l t rb. l . '  l )

.1. 1 .2.1 ol t)ot, I \)bbt tl Cltb|l Afll,tL 'l ' l,Al ICoopNlA fopt Iol ()
ivl AC jtA Itt. I IP()ll38( )/.U.11 t,.

1.1.2..1 f iepc.r BK. r rorrer r i rcNr l  parrcrfopnrar opa c-r9lI)cl  Br,rui).rrrrrn, c- i lely,
roLrl tc l i r6on,r:

l I)  rrpoxlBccflr  arrerirrt i t  ocNo'Ip rpaHc(l)op\t i l  ropa, ] i5cIr[r ' lcr u l le-
: loci l locI t l  Bce\ \ ' l l io l ] .  ofcYtcl t l t l t  c(( l_t( ,8 l l ' lpc l l l l l  I I i l  

' lJ()r t t t ( \ ) i l \ .  
np08( 'pn' tL

I t fe l . rerrr  \ r i lc-rr)vr-rorul ' td, l , r r t , rx cocfrrrrcrrrr i i .  l lp l t  oSrtapraierrrrrr  oc,rr6. ] lc l l l t
r ipcrr,rcl lr ,  Jcqrr \ l tcl t  t  r- lott  i lpoKjra^loK n-Mlpo6o( nojul l lyt b upo6rrr u lai irrr
coe. l l l r rcnI l i i .

Ul l l lMAI l l lLa!  y ic, , lnr ,cr .  , r ro rprcrrurr i  qrr  r r i r : r lur . r i r  L l r r ,K noniaRKa
\l l lc jroyr(a3it teirrt  Ir i l \o.Lrrcr a rtrr:rrrrrLpn,recrtr i i  r tac t f lpotl)J,trr, , l ( ,  Noj i I l rKa, i .g.
uc lrr; ' t ic ),polrrr A o coetBctcrBln c pf icylt(orl  7. ')ro ls.; tqcrcr noIJ nepixi leulte\ l .
qfo)porcrt,  \ l lc"r l  R rpiurc4)opMllrope uaxoAulcr l l  l lolycfn\tr, t \  lpcjte;ta\.  B
Itfott lRlro\r cr!yrt lc Bri irorrcrr lrc lpar rct i topuaropa Itol l  l l i t rrprr l iculre r er '( l
' )KC I l j ryar l lut| ,  l rejtotryclrrtrr,r .  l icoSxo:tuuo Br,rrcrrrrr,  rpirquuy ctt l t iKel] t i ,  vpoBri, l
i \ rac] la l t  vcTpa l l l  L, ce.

Vpolettt ,  r tac:ta ottpe.qcJrctc, I i ) j rhKo ro rt(). i roxorrk) crrr ' tra.tbuofo luroKa
IlOlrt tuKa. ulcytc_I. l ] I le I lac-l i l  rJ r lporpl lrrro\r r ioj ln!I ic \r i tcJo] (dJaTcJIt ue tBtl tcTct
LjpJ\Lruu'  I  r r , r \1 r ,Prr  r l l : | | i ,  r \ r .

Lcrl t t  I lo pe:lvi i i , . t IaIt  B'clr l tgto ocl lolpa Bbtrs.ter" n"u5ro.ttn,. i . l  l '

r lo- ' l l . l l l iu Llr parrct!oplrarop ivacr.ra, rrso6xo,:trJNro lro ( () l  JlACUBAHfl lO C
I I  Pl j ; :u lPl, lJ!Tl l  tr  ] \vl  -  t l3l  OTOBI4TUJll lM, auro,rrr[r ,  onep]uurr B coo|BelclBnrI c
11.3.4 r,ac]orru!:r o py!(oRo.i lcrBa; r]ocJ,-re 3Toro on, ' tol t6tpouar I  naipy6oK lrJIoM6oii
noTpcSr,Tcrl{, coc'Ii}Rtt.I, aK'l ;

61 yclanourrl l  rrpx lrc06\tr: luMocru rpatrcnoprrrbte porl l l i l l  (upu r\ 3aKa3e
rorpcSnleireN,|) u3 Tpa|cnopTlroro lroroxcr[r,  B pa6o.rce;

a) 3a3eNr'rx |b 5aK i paucQopvaropa;

r) fiporeperb ruonrropbr Beroubro! cMoqeHHofi 6eH3xHoM, a 3areM cyxofi;

A) 3aMepr-rrb coflpornBnesHe 06MoroK lrocrotHHoMy roKy;
e) onpeAenxr6 conporr,rBreHue I|3oJIturu:
HFI - 6ar, BH;
BH - 6ax, HFI.
H3MepeHr-rr [por-r3BoAI-ITh B c palaeJroM 2.1.3 Hacrorulero

pyKoBoacTBa;
x) yoeAnrbct, qro nepexrroqaretb ycraHoBJIeH t 3aol'txctrpoBaH B oaHoM ri3

pa6oqrfi nonoxeHlrii.
2.1.2.5 flparu*rocrb pa6orbl nepe(npqareJrr olpeaeJlterct no pe3yJrbraraM

r-rMepeHr]r corrpoTl-rBJreBt,t o6MoTox rlocTotHHoMy ToKy t{ IIo pe3yJ'lbTaTa[I npoBepKfl
( )ro:$suqreura rpaHcQopMaultu Ha Bcex loJroxeHuflx nepeKllloearert.

'  2.1.2.6 B c,ryvae faKa3a norpe6ureJreM MaHoBaKyyMMerpa Heo6xoallMo
BH[OJrr]r-rTh cne,qy]outue pa6oThr:

a) ycraHoBr4Tb KopoOKy 3axLIMoB B pa6oqee noroxeHlie B coorBercrBl'In c
pr.rcyHKoM 12, 3aKpennB ee Ha h?bllxxe rpaHc$opMaropa llpll rloMolLlu xpellexa,
Bxo.q'uero B c6opKy Kopo6xu 3DIfliMoB;

6) ycrauorut uauoBaKyyMMerp, B coorBercrBnr,I c pncyHKoM l3 .

,fur:roro [pe,rBapnrenbHo cHtrb c xpaHa 2, xaxoMuerocl Ha KpbltllKe 6,
npo6xy, ycraHoB,'reHHy6 Ha BpeMt rpaHcnoprllpoBaHHt, 3areM, ycraHoBr'ITb
MaHOBaKlyMMeTp B pa6o'ree fioroxeHlre nyTeM 3aBopaqlrBaH[rt ero no pe3l'6e B
cBo6oAHbri xoHe( KpaHa 2 Ao orKa3a.

3arpefilru MaHoBaKyyMMerp Ha KphltuKe 6ara 8 fipx ttoMoulll yronKoB l0 t.l
(pe[exa, nocraBnreMr,rx KoM[teKTHo c rpaHcoopMaropoM. floacoeaxHurb cBo6oa-
fibre xoHrlbr [poBonoB Kopo6xu 3axnMoB x KreMMHoi KoJIoaKe MaHoaaKyyMMerpa B
cooTReTcTBr,r[ c pl1cyHKoM 14. 4,1fl coe,[xHeHLL{ MaHOBaKryMMeTpa C BHyTpeflHIlM
o6'b€MoM 6aKa noBepHyrb npo6xy KpaHa 4 (cura npeaaapurenbHo IUIoM6y) IIo
qacoBoir crpeJlKe Ha 90' u3 llo,roxeHxt I B [IonoxeH e 2. Ipo6Ky KpaHa B noJloxe-
Hr.llr 2 on,'IoM6fipoaarr. Oany ll3 crrHzulbHLIX crperoK MaHoBaKlTMMerpa ycraHo-

tsfiTb rrporr4B orMerxlr ulKiurbr, yKa3hlBaloueii aaBreHl{e 0,025Mna (0,25 xfc/clr'.1

/ t(Hax6onbuee xJ6brro'rHoe aaBteuue BHyrp[ 6axa npl,t HoMrHanbHofi Harpy3Ke
" l panc$opr'raropa);

s) coenvrnrr ropo6xy :axnnoa rparcQopMaropa c crcreMofi 3aulxrt'l
pac[pe.(ycTpoFCTB HU3Koro HarlptxeHllt;

r) apu MoHTaxe rl lpoBepxe MaHoBaKy,vMMerpa cJleayer pynoooacrBoBarbct
TaKxe 3Kcn:ryarau[oHHbIM]r aoKyMeHTaMIr, [pfiJlaraeMbtMa x :rouy npu6opy;

a) npor-r3Becrfi noacoeaxHeHtte x esoaaM BH ri HH coorgercrseHHo fltlTaHrt
It Harpy3K[ MeaHbIMu LUIL MeAHO-arIOMttHUeBbIMI't rI,racrrlnallrl (urnnaltl).

2.1.2.1 fut l-rcKJrIoqeHlu Bo3MoxHocrtt llpoBopaq[BaHur urrlr,tex BBoaoB HH
(6e: xornarrrux 3ax[MoB) trpn noacoealraeHuu xa6ets (nua) ueo6xo4lllto
ylepx[Barr, HuxHro]o raiiKy Ha IuIIxrbKe aBoAa raeqHbIM r,rrcvolt. flporopavriBanle
t'ItnrurhKr-r Moxer rrprlBecrr,I K 3arMHKaHIlm BBoaa HH BHyrpx rpaac$opvaropa na 6ax.
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ut) ( )

u,)  ( l

IlotoxerrIte |rp06(h
xpaHa

CoeariH{rorct

I
MaHoBarryyMMcrp c
arMocOepofi (narpy6ok
Kpbrruxx 6aKa [epeKpbrr)

2 MaIoBaKyyMMsrp c
6akoM

3
6ax c ronrpoasnuv
uauonaxyyvuerpou (uln
arMocoepofi)

4 @ MaHOBaXyyMMeTpOM

1- KoDo6Ka 3axaMosi 2-yronoK;3- raftxaMl0;4- uafi6a l0;

5- nrafi-6a npyxnnnat l0 6- wafrla 7 - Kpl'rluxa 6aKa

Pncynorc l2' Yctauogma Kopo6K[ 3ax[MoB

I - uauoaaryyulrerp; 2 - xpan;3 - pe:ltroaaa npor;raAxa; 4 - npo6Ka
rpana;5 - $laneq q,rr KolrpoJrbHoro ManoaaKyyMMerpa; 6 - KphruKa
narpy6Ka; 7 - narpy6ox; 8 - rpsrura 6axa: 9 - 6ax; l0 - yrorox;
11 - 6o,rr M6x25i 12 - raixa M6; 13 - rafixa Ml0; 14 - uafi6a 6;
15 - uafi6a l0; 16 - uaitr6a 16. l7 - wail6a npyxr{HHar 6; 18 - ua[6a
npyxrxnar l0

PucyHox l3 - VcraHoBKa ManoBaKyyMMerpa
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HaIrDtxeIIxeM 6e3 cof.nacoBallfit c npe'qrpuflTreM_rI3rO tORXTereM '

2.1.2.9 Bxnrcqarb rpaHc4lopMarop B cerb pa3pellaerct ror'lrlKoiv Ha

HOMnHaJIbHOe Hanpfl xeHI',!e.

2.1.2.10 Ecnu orKjrrot leHI' le BBeaeHHoro B lKcrlr lyarauln rpaHcqlopMaropa se

6ruo cgggauo a npoBeAeHrcM tla HeM pa6or u]lr '{eiicrRuen lauur' To

rpauc{ropuarop uoxer 6r'rrr, BBe.[eH R pa6ory 6e: IIpoBeneHHfl l4cflblrllHltt H

n3MePeHxi IIaPaMerpoB.
2.1.2.1I Bo BceM llc oroBopeHrloM rlpll norroroBxe rpanc{opllaropa r pa6ore r't

ero 3(clljlyaraltnu pyKoBo,4crBoBarLct cJleAyrou[tMn aefcrByounMtr 'noKyMetlraMu:

- [ lpanr tavn ; crpoicrBd .) leKrpoycraHoBoK:

'l Y 
( 

l - o6r'eit or,r u ttopMar{rt ficrblraH[ii :lexrpoo6opyaooauur'

a raKxe Apyrx['tx AeicrBylorlxiufi HopMaruBHo-TexHI'lqecfiltMIt 'iloKyMeHTaMx'
2.1.3 Onpele,lenle xapaxreplcrtlr ll3oJltqrlll

2.1.3.1 3a reMneparypy x3ontul,x rpaHc{opuaropa, l le noj lBepraBuerocq

IlarpeBy, npl,lsuMaerct reMneparypa BepxHllx cJroeB Macna

2.1.3.2 Ec,rn reMnepa'rypa rpanc(topuaropa naxe l0 "C' ro rnq L3NlepeHut

xapaKTeprcrllr t'l3o,,rrqlr rpanctlopuarop aoDKeH 6blrb Harper'

2.1 3.3 Harpeu npolt3Bo:'ulrb oAHtlM Il3 cneaytoqllx MerolloB:

- pa3MeuellxeM B OTAIIJIIlBaeMoM noMeqeHLll;

- HarpeBoi\t )]leK1polleqaMll 3aKpblToro Tllfia' ycTaHaBrltBaeMblMn noa '{llo

I naHcrpopMa I opa:

- IlH,llyKqllollHblM [porpeBoM 3a cqer BttxpeRLlx norepb s ctarr 6ara:

- nporpeBoM ToKaMlI (oporKoro 3aM6lKallIIt'

2.1.3.4 tlpu Harpeee rpanc$opuaropa reMrleparypa u3oirttllll'l nprHxMaerct

paenoi:i cpe,lrrefi TeMneparype o6vorxtl BH, onpeaenqeMoii no conporllBrelltlp

b6"ot*" nocro"uttot\ ly ' foKy 14:uepenlre yl ia3aHH<tt 'o conporl lR.t lct l l l t  I tpotl3Bo"t l l rb

Be palrcc, yenl vepel 60 ivtrtr noc,'le orK;llolletlut HarPeBa roKoM Il o6vor'xe uru uepe:

30 utn noc,rc orx;rrr)qetl l l t  BHetl lHero HatpeBa.

2.1.3.5 ConporrlelreHlle tl3oIltlll'lu Ir3i\{ep{TL l\lero['lMerpoM 2500 B c nepxnttn

. t€jenoM fi3MepeHlla rre t t lxe 10000 MOv. f lepea Haq&qoM Kaxaoto u3NtepeHllq
' 

f,nort.ua"", o6ivorxa lrl:rxtt:r 6bITb 3a3el\l'reHa IIe llellee, qeM ua 2 unn

2.1-3.6 Cocrorsrre u3or'ltul'llt, npu xoropoM TpaHcQopMarop pa3peruaercs

BKJIloqarb B 3I(ctlryarauulo.,lloJlxHo coorBercrBoRarb neiicrRvlotttcNty JloKyMeHry

"O6r,ev n gopur,t tlclurarillii 3jlexTpoo6opyaoBarit{s"

2.1.2.8 3A PE IAETCI npoaoanrr ucltblTart[q {3or'r t l lul l  t toBbrueHHbIM

TOJIHOE

MauoaaryyulterP

Pncyrrox l4 - MoxrartHafl cxeMl coearlHeHrls Kopo6KE 3arrtEMoB

c KoH tpoJ'l1'Ho-HlMeprlTeJlr'Hutrrtr npn6opamlt

rlr )
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2. 1.4 ?Kcnnyarauxt rpauc0opMaropa
2.1.4.1 MaxcflMa,lbuo aonycrtiMbte cxcreMarn\ecril le Harpy3lif l  q lorlyc'r -

lrure araprri iur,re reperpy:rtu'rpauc{topMa'Iopa B coorBcrc'tBl'1fi c ra6,luuaMx 5.6
B Ta5lruax rrpllBe]Ietjbl 3HatleHrt K]t x h nnt cyro'l l loro nptMoyfo.lrbHoro

.tayxcryneuiraroro rpa{xrxa narpy:xtl rparcOopNlaropa rtpti pa3nxqHblx lHaqeHflfx
K1 rr  e ox;r .

.{,rr npouexyrortit 'rx 3HatteHuI-I K1 r 0 ox,r. ':na'reutre K2
or rpe JeJrr l  h Jr f i  Hci iHoi i  rr  H I epno,l t  I  l l lei i .

0 oxn. reMleparypa oKpyxaoqei:i cpeabt, oC;

Kl HarraubHar Ha|py3Ka, npeAlrecrBylouat }rarpy3Ke xtfl fleperpy3Ke K2,

t lr Harpyl(a rocre cHllxellltt K2, B ,40n[x IIOMUHaIbHOi MOUII]OCTII I,I-'lll

rroMufraJ'rbHofo roxa: j  l |

c l r
Nt ------- - -

s-,"" I,,.,",.

K2 - l tnrpt3Ka xnH neperpylKa, cne,lytouat 3l Ha'talJlbHoii  Harpy3Koii  Kr, B

Ilorr-ltX HO!lnHaIbHOl"l i,tOultlOCTll llllU HOMI'IlIZUIhHOfO TOKa,

52 I:
K:  - - - - - - - - - -  - - - - - - - . -  :

s,,,,,, 1,,"".

h - npoao,rxttrelrb| locTb l lafpy3Kll  K2 ua aryxcrynel lqaTo]v cyroqHoM

rpa(rrrre uarpy:xn, r.

B ra6,r.  5 o6o3Ha.reHxe (+) yr ia3br8aer lra ro, qro ant aaHHorc pexflMa

Hafpy3Krr pacqerHoe 3HarreHrle K:>2,0, Ho lonyc(acrct efo r lo6oe 3HaqeHne B

hxrepBane 1,5< K:< 2,0.

2.1.4.5 Tparrc$oprra'lop ronlcKaer npo.lo-!xtlmnbilllo Harpl-llq'orlllol ll-ltl ilByx

o6lrotor toxolt, tpeBl'ruatoulltl\I la 5 t% uoltltta,rrttblil roK orBerB'leHttt- fia Kolol]oe

Bh-tto,te||a Loota(rcrstrcutat o6MotNa. tcj l l l  l l . t l lpf l : 'KeHltc l l t l  Hl l  ul l loi i  i t t  rn;\ lrr loN H('

npeBbtuaeT lloM t Iuiulbltot o HanptxeHllfl coorBeTcTaylouelp orBc'tarelllttL; flpll lTotrl roli

Hatp)3Kr'1 He , ' lOJlXCll  npeBbll lars l '05 ttrrvtt la,rsnofo roKa 06Molhl l '  a i \ lolutrcclb

Harpy:trtt rparrctlnpuaTopa He.]]o,,]xHa 6LIrr, 6o,tee not'tlua,rlttoit.

2.1.4.6 -fpatrc(topuarop ronycKaer B lKctlJlyaraul l l l  ylapHble ro qxl l  rohorl

l lprr :rou orHolrtettxe ; lei icrByH]uero 3HaqeHrt roKa K HoMll l lz]. ' lbHorl\  ( l 'pJrl locrh)

He _IlorxHil  I IpeBhl[ la' l  b:

4.0 f ipx ,! trcne yAapHblx roj]r l t \oB rol ia B cyrK / ' ro i  eN,lrcqtl  iclLtto:

2,0 ..  nprr ,r tcae yaapHLIx roxrl t(oB csslue 3 ro 10:

1,3 nptt . i rc,re yaapHblx roJ'r i tKoB cBhllre 10 ao 100.

l lprronxt lcnbHocru ro,rqrou - . ro l5 c

2.1.4.7 npl 3Kcnnvarauru Tpauc$opuaropa neo6xorruo yqrt 'rBlBalb'raKx(e

ir 'recrHbre f iucrpyxtl trrr,  y! l l rblBaloul l le cneul$uxy Kotl l iperHoro o6bekra. K.tt l lMa-f l l -

uecxoi l  :orrr,  xaparrep Hary)/3Kl ' t  norpe6rtre, lei i  u apyrne Qaxropbl '
2.1.4.11 0T6(]P nPOE 14 HCflbtTAHl'lt TPAHC(DOPMAI OPl'lOrc)

MAC"UA B nPOUECCE 3KCnj.lvnrAuHt4 uE nPol',l3BOAtlrb!
2.1.4.9 l lopraox pa6olsr c reper,rto.tareleu.
2.1.4.9.I f lcpea nepeKnlo\eH eNl ltanptxell l l t orKtlo'lt{rb rpallcq)opN{arop or

cerll co cropoHbl KaK Bblcuefo, TaK lt HI' lSuefo HarlpnxeHut.

flepex,rrcleHtte no:6yxaenuoro rpauc(topvaropa lle .qoflycKaerct!
2.1.4.9.2 npott3Boaxrb nepeKnloqeHue B cJleayloueM nopflAKe:

a) oraepuyrr, KoHTprafiKy alttra rlrtxcauul' l  nonoxl]Blti '  pacflonoxell l loro Ila

pyKotrKe nepeKnnvare,rr, rta 5...8 t ' 'rv;
6) BbIBepHyrb suHr q)uxcarlutt ao Bl' lxora ero 3 orBepcrllt yFa3arcjlt l  r lojlo-

xeH utt:
r) nooepxyt pyroqrKy npxEona ro coBna,leurt crperxu Ha pyxotrlte c

rpe61evrrv nojro)+(cH eNl Ha )halaIc.lc l loroxeH i ' l :

r) 3aBepHyrb Blrttr 4)rxcaur ,qo ynopa, y6eanrscr qro oH Bouer E orBepcrltc

) Iia3aTeJlr nonoxel!xii ;
A) 3aBepHyrb KollrpraiiKy Ao ynopa B pyKotrlry.

2.1.4.9.3 lTtn oqlcrxll KoHTaKTHoii cl lcreMbl ncpeKn$qarent o'1' oxllcl l l l

u,qaMa tIpH Kax,[oM nepeKrtorleHnx npox3Boaljrb npoKpyqlrBaHrie fiepeKrrurlarert

2.1.4.2 Tpanc(ropvarop aonycKaer npoaonxHretbttyIo
o6NroroK I{H He 6o,ree:

rlJrr cxeN hr coealrHeHr{r o6morox V/V,,-25?t;
rnr cxcNrbr coeaur{eHr'rfl o6vorox Y/2,,, A/y,, - '75%

cJreayeT

Hafpy3Ky HeuTpar!r

,, tir t l

HOMtrHatrtbHoto roKa

( )

t

o6MorKu I lH.
2.1.4.3 tsBoa Heiirpa,rr.r BH rparc{opruaropa co c\ei l{oi ' i  cocAuseurr o6uorox

V,, ' f{  paccrurau Ha npo.loJ' lxxrenbHylo Harpy3Ky roxoM, PaBr{bl l \ ' l  HoMItHarbHol\ ' ly

rory o6vorrtt  BH.
2.1.,1.4 -IpaHcOopNrarop ronycKaer npoaonxlrenbltyro paSory (nptt MoruHoc-

Trr He 5o-Jree uoltt tua,rsuoi i)  f lpn rpeBl ' tueHul{ Hallpt ' I ieHnt Ha,11{)60rl orBclBl leHrl l

oSMorNrr BH Ha 10'% 6o:tee HoN'[4HanhHofo HarlptxeHut aaHHoro orBerBneHu{. f lph

rioi\r  r{anprxcnre Ha -,rrc6oiv orocrBrel i f l I l  o6Mort(t t  Bl l  B TpaHc4}opMaropax c

HON'Irrra,rBr.rr,rMx HanprxeHtJrMlt 6,3 xB l l10,5 xB He ro]rxHo rpeBBluarb

coorBcl .cJBeHHo 7.2 KB n l2 xB.

Ao 3-5 uux,ros u oaHy x ,{pyrylo cropoHbl
2.1.4.10 Iloc,re l4creqeHl' lt l  cpoxa cnyx6hl,

TpaHcQopMarop nolBeprnyrb npoBepxe corracHo
"O6teu u HopMbt ttcnbrraH[ii 3neKTpoo6opy,4oBaHut".

no pe3yrbraraM [poBepoK npxHtrb perxeHue o

Topa K ,{arbHeiiueii 3 Kc rlJrryaraull l-l.

yKa3aHHOI-O B nacl lopTe-

AeilcrByroueNlY,loKYN{eH rY

-10 31
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Ta6nuqa 5 - HopMbi MaKc!'tl/anbHo Aonycrl,lMblx cl4creMarll.]ecK4x Harpy3oK

h, ,r

l? npr 3HaqeHrex K1 = 925:l-'9

0.25 0.4 0.5 0.6 0.7 0,8 0.9 1

0oxn =-20C

0.5 + t + + + + +

1 + + + + + + +

2 + + 1 .99 1,96 I O',l 1.89 1 ,85 1 .79

4 1.70 1.69 1,67 1,66 1.U 1 ,62 1 .60 1.57

6 1 ,56 1.55 1.9 1.9 lq? 1,51 1.50 1 .48

I 1 .48 1.48 1.47 1.47 1 ,46 1.45 1.45 1.43

12 I  ,41 1.40 1,40 1.40 1.40 1?q 1.39 'l ,38

1 .30 1.30 1 .30 1.30 1 .30 1.30 1.30 1.30

Ooxn=-10t

0,5 + + t + + + +

1 + + + + + .1 0(

2 1 .95 1 .92 1 .90 1.87 1.83 '1.79 1.75 1.69

4 1 ,62 1.61 1 ,60 1.58 1 .56 1.* ' I  E) 1,48

6 1 .49 1.48 1.47 1 .46 1.45 I .44 1.42 1 .40

8 4 / ta 1 .44 '1,40 .1 ?O 1 .38 1,37 1.36

12, 1 ,34 l .Jo 1 ,33 t .cc | ,JZ 1,31 1.31

24 1 .?3 1 .23 1 .23 1.23 1 .23 1.23 .l a.)

eoxn =07

0.5 + + + t t + + +

+ + + + 1.99 1,8

2 1 .86 1 ,83 1 .80 1.77 1.74 I .69 1.U 1.56

4 1,53 1.51 1,50 1 .48 1.46 1 ,43 1.38

6 1 .40 1.39 1.38 1.37 '1.36 1.y 1 .31

B 1 ,34 1,33 1,33 1 .32 1.31 1,30 1 .29 1,27

12 1 ,27 1 ,26 1.26 1,26 I tq 1 .25 1 .24 1 .22

24 1 ,16 1,16 1 ,16 1 ,16 1 ,16 1 ,16 1 ,16 1 ,16

I

I
t I  (

" '(t

flpo4onNeHue ra6nraqst 5

h, rr
K2 nou gHa,reri cxK1 = 0,25 - 1,0

0.25 o.4 0.5 0,6 o.7 0.8 0,9 1

eoxn=10"C

0.5 + + + + + 1 .84

+ + + 2.00 1 .94 1 .86 1.76 1 ,60

1.76 1.73 1,70 1.67 1.63 1 .58 1.51 1.40

4 1.46 1.44 1.43 1.39 1.36 1.32 1.25

6 1.33 1.32 1.31 '1 .30 1.29 't.27 1.20

8 't.26 1 ,26 I tE 't.24 1.23 't.22 1.20 1.17

1.19 1 .19 1.18 1,18 1.17 1.16 ' t ,15 1 ,13

24 1.08 1 ,08 1.08 1.08 1.08 1.08 1.08 1 ,08
eoxn=20"C

0.5 + + + * 1.98 1.81 1 .00
+ 1.97 1A) 1.87 '1 .80 1 .71 1.57 1,00

2 1 ,66 1.63 1 .60 1 .56 ' l ,51 1.45 1 .35 1 ,00

1.37 1,U 1.32 1.29 1.25 t .  tY '1.00

6 't,25 124 1 ,23 1 .21 1 .20 1.17 1.13 1 ,00
I 1,18 1 .17 1.17 1.16 1 .15 ' I . '13 1 ,09 '1 .00

12 1.11 1.10 1 .10 1.09 1.09 1 .08 1 .06 1 .00

?4 1 .00 1.00 '1.00 1 .00 1.00 1 ,00 1 .00 1 .00
eoxn=30"C

0.5 + + + 1 .92 1.76 1.27

1 1,89 1.U 1.79 1.73 1 .64 '1,51 1 ,12

2 '1 .55 1,52 1.48 1.44 1.38 1.29 1 .02

4 1.24 1.26 1.24 1.21 1.18 1 .21 0.97

o 1 .16 ' I  .15 1.13 I ,12 1.09 1,05 0.95

8 1.09 '1.08 1.08 1.06 1 .05 1.O2 0.94

12 't.Q2 1.O2 1.01 1.00 0.99 0.97 0,92

24 0,91 0,91 0,91 0,9'1 0,91 0,91 0,91

- )L
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h, ,l

K2 npr4 gxa,reH qx K1 = 0,25 - 1,9

0,25 0,4 0.5 0,6 0.7 0.8 0,9 1

^^-.-  - rn 
oa1

0,51 + + 1.94 1 ,84 1,69 I ,26

176 1.70 1.U 1.56 1 ,44 1,08

2 1.43 1.39 {?q 1,30 1,21 0,96

4 1 ,17 1,15 1,13 1.09 1 .04 0.89

6 1,06 '1 ,05 1.03 1,01 0.97 0.86

8 1,00 noq 0.98 0.96 0.93 0.85

12 0,93 0,92 0,91 0,90 0,88 0.84

24 0,82 0,82 0,82 0,82 0.82 0.82

flpoAonxeHne ra6nfi Llbl 6
npoAouxeHt4e ra6nnqst 5

Ta6nhua 6 - Hopvrst gonycrnMblx aBapufHbx neperpy3oK

' I  (  )

't t

h, . l

K2 npn :Havenranx Kl = 0,25 - 1O

nlq 0,4 0.5 0,6 0,7 0.8 0,9

Ooxn=-10"C

0.5 I 2,00 I z,oo I z,oo I 2.00 I ?!q,1_?.0q_L? !9-J-?-!9
1 2,00 2,00 2.00 2,00 2,00 2.00 2,00 2,00

? 2.00 2.00 2.00 2,00 2,00 2.00 1 ,90 1 ,90

4 1 ,80 '1 ,80 1 .80 '1 ,80 1,80 1.70 1 ,70 1 .70

6 1.70 1 ,70 't ,70 1.60 1 ,60 1 ,60 1 .60 1 ,60

8 1,60 1 .60 1 ,60 1 ,60 1.60 1,60 1 ,60 1 ,00

12 1 ,60 1 ,60 1 .50 1,50 1 .50 1 ,50 1 ,50 1 .50

24 1,50 'I ,50 '1 .50 I ,50 1 ,50 1.50 '1,50 1 ,50

uoxrl = u t-

0,5 2.00 2,00 2,00 2,00 2,O0 2,00 2,00 2,00

'l 2,00 2,00 2.00 2,00 2,00 2,00 2.00 2,00

2.00 2,00 2,00 1 .90 1,90 1.90 1 .90 1 ,80

4 1,70 1 ,70 1.70 1.70 1 ,70 1 .70 1 ,60 1,00

6 1.60 '1 ,60 1,60 1 .60 1,60 1,50 1,50 1 ,50

8 1 .50 1 ,50 1 ,50 1 .50 1 ,50 1,50 1 ,50 1 ,50

'14 1 ,50 1 ,50 1.50 1 .50 '1 ,50 1 ,50 1(n 1 ,50

24 1,50 1 .50 1 ,50 1 .50 1,50 1,50 1 .50 1 ,50

Ooxn=10'C

0,5 2,00 2.00 2,00 2,00 2.00 2,00 2,00 2,00

1 2,00 2,00 2,00 2,00 2.00 2,00 2,00 1,90

2 1 ,90 1,90 1,90 1 ,90 1 .80 1 ,80 1,80 1.70

4 1,60 1 .60 1,60 '1 ,60 '1 .60 1 ,60 1 ,50 1 ,50

6 1 ,50 1 ,50 1 .50 1 ,50 1 .50 1,50 1.40 1 .40

8 1 ,40 1 ,40 1 ,40 1 ,40 1 ,40 1 .40 1 .40 '1 ,40

1 .40 1 ,40 1 .40 1 ,40 1 ,40 1.40 1 ,40 1 ,40

.A 1 ,40 1 ,40 1,40 1,40 1 ,40 1 ,40 1 ,40 1,40

K2 npr,r g'1e!e!I!x K1: qg:14

h,e 0,25 0,4 0,6 0.7 0,8 0,9 1

nnvn =-2011

0.5 | 2,00 | z,oo I z,oo I z,oo I z.oo I z.oo I z'oo I z'oo
2.00 2,O0 2.00 2,00 2,00 2,OO 2,00 2,OO

2 2,00 2,00 2,OO 2,00 2,00 2,00 2,00 2.00

4 1,90 1,80 1.80 1.80 1,80 1.80 1.80 1,80

6 1 .70 1.70 1,70 1,70 1,70 1,70 1,70 1,70

8 1,70 1,70 1,70 1,70 1,7Q 1.70 1.70 1,70

12 1,60 1,60 1,60 1,60 1.60 1,60 1.60 1,60

24 1,60 1,60 1,60 1,60 1,60 1,60 1,60 1,60
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Flpo4onxen re ra6nrqur 6

!1.

3 TEX t I tl (l ll(f KoE OEc"lvittlttlAHltI'l

3. i  I I . t  t rptrrrr , r ic i t r t t t  ] icero cpora c: tyn6t ' t  tp l r tct lxtprtat t tpa t l forrL ' . lc l l r1t

nP0tl) lr l lKttt , tccxttr pc\ lol l ' Ioa. cL]t l  l i l l l l l i , lx c acI{pl, l rrel\1 Tpallc4x)p\l  ' l  l  i  '  nr l  l i l r lc l l r) i l

u cyrlrroi i  r  paucdronrl a ropt Iolo uaclta. rte rpc6yelcl.
()r6op rrpo6 rr t  lpo4l l l -raKTll  t lec Kre Llcl l l ' l r i l t l t l ,  l \ Iacl l i l  I lc t tpot t  l t lo, ' tr  t  I  11

octlr . l r ,Ho o6r,err rr ncprto; lr .r ' t rrocl b l tcIrbff i l lui i  rpal tcqJopNri l  I  opa B )xc l l i lYi l ' l  al lx l l

i l ( ) , , r i r i ! | l ] r  coorBcr!ruol ! i l lh lpe6oaal txtNl  , lc i ic  fRy k)L{t lx ! lp i lBl l - l  1c\Flhr lccKol l

lKcnj lyx l  i l l l t  I t l  I  pl l l tc{ loprl l  t  t lpt ln.

3. i  N;tr cuoelpcvctt l toro o6HafryNcll l l t l  I  teuc l  lpaBl ()c' t  ct"t  tpattc(xlprt i i top

t  l ( . ' )ct  |h) . lH( l r lJ f r ,  r lc l i l l , t , t t l ' | lccKoNl)  Bl lc l l l l lcr ly ocrt t r tpS (r i r ' r  ( \ lN l l r r r lc l l r t t
\  

.  t i rrci l)Lrn\r.rr i 'nir  , ,r  celr l) .  nfrt  ocr ' lolpi lx y6eltrr lcl  B olcylcTDll l !  \ ' lc\ l l l l r tr lecKll \

l loBpc)ri , i lerrt l i i  6ata. I l3oi l t l  opoLr, TcLlci i  NIac'I Ia. npoBeptlr l '  I lc j l ()cr l locl l '

. i taKoKpaco,l l l r , tx r loxpl, l l  l l l l -

3.3 Ilpr mttttrtrrrcii B nPotlccce rehJulcil lxcll'lyaralulu leo6xojrtlllocl tl ltor'lllRKlt

tro KaKtlNt-Itt{5o rtplrtrxrrNi\t R rpatlcdtopN{irrup Macra pyxoBoilc l lloBlrrl'ct crlely()ulllM:

a) pa6o'rr ' r  I lo i l t ) . t t tRl ie l lpol l3Roil l l  fb n()orc Bbll tu-r lct l l l r  l t  yc' lpaIIcHrt Iprlr lr l l

c| l t txeuur ypol ' l i ,  ] \ l i tct l l  R I pi l  H c(lx)pNri l  t( lpei

5) , ,ro;r lsty r\ !() i t( l ro nl, l l tolr l l t l l ,  I tpl l  ycjtoBll t l .  ' ! lo R rpal lcqx)p\l i tropc

Nr()r lr11)cft, to 630 r i l | . \  ! l lol lct lL t laci la Haxo/ '( l l lc, He I l l l t l (c 200 irtr : .  a s

'qrar rct l toprta t  opax \ ' tcl lLl l l l tx N{oulHoclci i  He.l luiKc 130 vv o'r Rcp\l lei i  I l l tocNr)cl l l

r l r  tattrt l  rartt tnotttor 'r t  t t l t tpy6xa.

EcLttt  ypt lucttt ,  \ t i lc, la l taxo/ ' l l l ' tct l l t lxe yKa3aHHblx pa3NtcpoE. l le l lcK' l !oqcl l( t ,

r l fo l tpolt3outno yMa)l iHer{l lc r3olt t t l l . tr |  axrrre|oi i  qacTx r 'r  lpc6ycTct r lpol lcj lel l t le

1',rcr ' ,rauctt ' t t t t , t t  pi t6i) l  Ll  yc, lol lr t \  cf lel(xiut l l3l ipoRalt l lofo npe' l l l l lnt lxt:

R) r- rc( I?l t ' i lccKll ,  l lpo' l l ()cft '  / ' l ()  l l l t l i ler lol ' ()  Nl i lc-_l i l , r tojt , l ( l l i1 51'111' 11s 111!, '1iC _11) XIi '

1C\rrepari,plr -  l lc l l l l i l ic l0 oc. ()cral lhf lblc rcxt l l jqecKrle xapaKlcpl lc ' l tKl l  i loj lxl l t ' l

cootRcrcIBORll l l '  t lopl l i l l  r lal t t , t l t  - ' loKyNtetlraN{ ua rpar tc( l)opvar opt roc rt l tc ' to l l - t l

j (o; l r rRl( , lRnpc,IcJI i l \Bl ' l l l lc-vKi i3al l r l l , txyPoRrl( ' i , l t ) l lyct i i lcrct l l i l l l \ lc l ic f lne

rrej lcl  i r : | l rp()BlttHor_o lpat tcl l l t lprtt  t  optl t l ro Maclra;
(  

[  r  ) tc\  t (pJryl) . r  l lJrr ! , lx , l \ ! i t |ot1x a | l fot l ! .c ic.  r r , : t lJ l l r i l t  r , , . tXrr i t  ' i t , t l t .  l lL l l l lhc l l )  (

l lpttr tc 'rrt t t t te , I l  r  r t tnxJ nacl loTt rpi l t lc(fop\ta l  opl i .  y r(oroporo l lc l IcleK

fapan.r i l l  , t i i  cpoK )Kc l l . Iya raltu t t .  I IpoxSlloi l l t rL toitr ,Ko l l{r  c() l  ] l lc(}Rall I , l l0 a

npc,r lnpl j t  l  l lc i l l - l l  l forol l I I  rei ler l .

3.,1 I Ioc,tc,toBarcxbrrocrb I lbl l loJlr leHttt  t l r tcpal l l i i  I Io r jroi l t luKc s lpit l lcqlopui l-

Top Macjla:

- orxpr,trb xpl,rulKy 3aull lRotl l loro r larpy6ra npotl3accrl l  l i tNtcp ypoBll t  r laci la

Br,rt tot l t tett t te roctrc,qyrct l l t l \  onepauli i  npol l lBo,II l l r l ,  I Ipl l  RI ' l l tor l lel l l l l l  yc' [oBIL'

y: l . i roxetttrot o I  n.1.36;

- r lpox3secrrr / loi luaKy Mac,: l l l  r ' lo Irci l l loro 3al lol l lel tr ! f l  3a-l l lnoLlttofo rrarpy6xa:

- 3aNpblrb 3aJIraotl lJLl i i  r larpy6ot<;

- orneptryn' t la 2.. .3 ntrrra c:r l tnt lytt l  l tpo6ry.-.  pacloJoxcl l t ly lo n roDxueil  qactl6a_

ra 'rpaucrlropntaropa. I  c;rrtr t  4.. .5 , ' r  vac-la y rpaHc(loprlal opa rtotut locrblo 610 t(B A.

,r l.l

n,9
l(2 nph sHaqeHncx K1 = 0,25 - 1,0

0,25 o,4 0,5 0,6 0,7 0,8 0.9 1
tbxn=20"C

0,5 2,00 2.O0 2,00 2.O0 2,00 2,00 2,O0 2,00
1 2,00 2,O0 2,00 2,O0 2.00 2,00 1.80 1,80

1,80 1.80 1.80 1.80 1,70 1,70 1,70 1,60
1,50 1,50 1,50 1,50 1.50 1.40 1.40 1,40

6 1.40 1.40 1.40 1,40 1,40 1,40 1,40 1,30
1,30 '1,30 1,30 1,30 1.30 1.30 1,30 1,30

12 1.30 1.30 1,30 1,30 1,30 1.30 1,30 1,30
1,30 1,30 1,30 1,30 1,30 1,30 1,30 1,30

t loxn=30'C
2,00 2,@ 2.00 2.00 2,00 2,00 2,00 1,90

1 2,00 2,@ 2,00 2,00 1.90 1.90 1.80 1,70
1,80 1.70 1.70 1,70 1,60 1,60 1,50 1.40

^ 1,40 1,40 1.40 1.40 1.40 1,30 1,30 1,30
o 1,30 1,30 1,30 1,30 1,30 1.30 1.30 1,20
8 1.20 1.20 1,20 1,20 1.20 1.20 1.20 1.20
12 1.20 1.20 1.20 1,20 1,20 1,20 1.20 1.20
z+ 1.n 1.20 1.20 1.20 1,20 1,20 1,20 1,20

tbxn=40"C
0,5 2,00 2,O0 2,00 2,00 2,00 2,W 1,90 1.70

'l 2.00 1.S0 10n 1,90 1,80 1,70 1,60 1,40
1,60 '1,60 1,60 1,50 1.50 1.40 1,30 1,30
1.30 1,30 1,30 1,30 1,20 1,20 1,20 1,20

o 1,20 1,20 1.20 1.20 1.20 1.20 1,10 1,10
U 1,20 1,10 1, ' t0 '1,10 1,10 1,10 1,10 1,10

1,10 1.10 1,10 1,10 1,10 1,10 1,10 1,10
24 1,10 1,10 1,10 1,10 1.10 1.10 1.10 1.10
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Ta6lnua 7- I'arueptt :,'rellenroB npu noa'I'eMe aKrI-lsHoi 'Iacrrr

B

tD
tl"'rF

, ,Wr {  }

Prcyuox l5 - 9cxtl3 noAr,€Ma aKrlrBHofi .tacrtr c Kpbuxxof,

l ' f i r l

TpaflcQopMaropa
H Hr H,

t Mt -  t6/10-v I
TMf-l6/ t0-xrl  I

1980 min 620 max ))u mtn

lMI -25lt0-v I
TMt-25/1o-XJII
TMt'-25/15-v I
l  Mfcv-25/r0-v I
TMfMU,25lt0-v I

2010 min 655 max 550 min

TMf-40/t0-y I
'fMf-40/1o-xjl I
t  Mf-40/15-v I
TMrcy-40/t0-v I
TMrMU-40/10-vl

2080 min 735 max 450 min

TMt'-63/10-v I
TMT.63/IO-XJII
TMf-63i t  5-y I
I  MI Cy-63/10-v I
1MfM I-61/ l0-vI

2200 min 775 max 500 min

'tMt'- 1 00/ t0-v I
' tMr ' -100/to,x i l r
tMI,100/15-vI
'tMfcv-100/10-y I
TMTMI -100/t0-vl

2450 min 910 max 650 min

TMf-160/
TMt -160/
TMf-t 60/
TMfCv,l
TMI-MUI-

Gvl
0-xJll
5-v l
tolr0-v I
160/t0-y I

2720 min 1040 max 780 nin

TMf-250/t0-v I
1Mf-250/1o-xJl I
' fMt-250/ t5-y I
TMf Cy-250/10-v I
' IM fMUl-250/ l0-v I

3050 min I 130 max 920 min

l  Mf-400/10-v I
TMf-400/1o-xJl I
TMf-400/t 5-vl
TM|MtU-400/r0-v I

32 tU mln 1230 max 935 min

TMf-630/10-v l
TMf-630/to-xJI I
TMfM[t-630/I0-yI

3480 min 1270 max 1085 min
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2...3 x ), rpaHcQopMaropa Mo(Hocrbo 250 It 400 xB.A, 1...2 n y rpalrc(bopMaropr .t \ l 'Alt9gl46 l l TpAHCIOpT{pOBAH1{E
MoulHoclbro 100 H 160 KB.A.0,5...1 l y rpancQopvaropa MorrHocrbro 16.25,40 l
6 jXB,A'An'cH}tXeH!I 'AaBIeHfreuyrpl6axarpaHcopl la lopano

_ 3aBeptlyTb cn{BHy}o [|po6liy. HocrL() ((,r,1) rl| | lr,tr l t 3anoil e lrr,tM Tpaucrfxrplt topt t t tt ' l  l laclo,l l.
3 '5, I {oax,rroveuurTpaHcoopMaTopanoAHa|rp 'xeHex3MepxT6conpoT|8ne. 'J ' ] | | ! . | | |c , | ( )pTt, |po

Hrle: ero Lt3orttUutl. Pery,rlrarlt u3Mepefixii r lorxHbt cooTBeTcTnoearl rpe6onatlrrl g.A0rr rpl.,t( . l t la, KpoMe Mopct{ol-o.
gonyrvrerrra "O6leu r HopMbr uclblTaHrii :,rerrpoo6opygonarirr". Kpcrr re.rrrrc rpauc$opuaropa rra rpalrcleprlblx cpcAcTBax rlparrcnop-

3.6 B cny.lae Heo6xoauruocrrr

ycjroBxrx cnelllraJlr]3r.rpoBaHHblx npeaflputTr{i"{ no per{oHry rpaHcQopvaropou. Teunepa TpaHc(l)()p\tit I ol)n x cro y3noB.
Tlpa aKfrBr{or"l qacTx np[ sToM
ulero Bo3a)/xa He MeHee, ueu ua 5oC u Bo Bcex cnyvarx a

3.7 floueueure.
6rrrr cyxuv r qucrbr\r,3aUluuteHHhrM or nona,qaHrr arrlrocQcpHbrx ocaAKoB lr rbr,[rl.

3.8 flocneaoBarerbuocrr pa:6opxu rparcrfopuaropa.
3.8.1 Cnx-rb Maciro B qucrbtii pe3epByap .repe: urryuep aHu:y 6axa rpaucQoplaropa

orxpsra cnava,ra npo6h1 3Toro uryqepa, a 3areM, KoDla crpyr Mac,ra yueruuurcr, narpy6ori
na rprruxe rparcQopMaropa. lllryuep BH[3y 6axa orr.psrrar, ocropoxHo. noMHr, rlro Macrc
B TpaHCoOpi"{aTOpe, KaK flpaBruo! Hilxoar{Tcr [plr l€r(fiopo]u Aau]erlrx ]rrlri pa3pexeHllrr.

3.8.2 Oreepnyrr 6oJrrbr, xpeflf luxe Kpbrurxy x 6axy.
3.8.3 Iloaurrl aKTr4BHyro yacrb c Kpbrruxoir 3a cepbfrr, pacrroroxerubrc Ha

xprmre rparcQopvaropa B coorBercrBrx c pncyHKoM l5 u ra6lrueii ?.
3.9 flocleaosare,rlHocrb c6opKx rparc0opMaropa.
3.9.1 3aBepHyrb npo6xy n uryuep BHrr3y 6axa.
3.9.2 Orycrms aKTnBHyro ,racrb c rybruKofi n 6ax, npe.naapurerbHo npoBepral

uelrocrHocrb u cocrorHUe yrrrornlrreJrbHoi npoK"ra,q(x, pacnoJroxeHHoii Ha paMe 6ara.
3.9.3 3aKpenurb Kpuuxy na 5axe. 3arruyB ao orxa3a 60rrr,l.
3.9.4 3ano,rumr rpanc$opuarop MAcJrou c jneNrpr.rucKoii npoqHoc'r'bro Hc i

lreree 30 KB ao nocB,reHnr uacla e naTpySxe rprrurrrr. 3aro,rueH[e Macro r
BbrflojlHulb no BoSMoxHocTlr B oJxH npxeNt. 'feuneplT\ p.r l i lJlraael\loao vacrri l
ao,rxua 6urrr ne Hrrxe l0'C, a reMreparypa aNTuBroii ,r!arn rpa rc{)op\laropra
Bblue reMneParyPu Macna. d Il

3.9.5 Ocrasn1r rpauc$opuarop urr Bbrxota x:r aKroBrroii qacrir ocrat(ull
BO3IyXa Ha CpOX He NrelreE IByx CyrOK.

3.9.6 Iloclre orcror rpaHc{bopr\r a ropa ircl 'rrr, 
^lacjlo 

ro oqtsjrcHllr cro B irar
p1'6xc rp;rurr.. lr. 3arpr|u naTpySor Kpr,r[rKoii. f lpoBcpllB fl pfitRapr] r 'cJ'r L i r.) rrcjroci-
HOC f ), rt cocTotHlte ),r_qol l { 'rerrLr|o'l rrp(rl irra,rl(r r.

_fenrrreparypa 
Nracna B Tparc6op\larooc tso Lrparljr ra(pbrBii lrr 'r r i 'r,_\r: .

Aorxiia 5L,r b u rpeaelax (40.r?0)'C.
l. l(r,36r,ev rcrrLrrarrl l i- i  rJ r]opuL,r f ic i] rDo,llp-fer,i!,r)i [ l ]parrTiras rparii iboi-rNi:l!o r l

I (tpi"r-i irlijllilLie'1llel\1 tl piii,Or-r, locle er., lialilr,rTllu liO,ll]illi,l CoOTir: l arllo,lil I rll' itrRsl'
q.  .  (  rn\  . i t  I , t  rJh)\ 'c . r '1"  " , r , -  r  i1. ;  t - , . .L iL| ' .  : i r t -  i  ,  ' -  r .c i

y3noR.
4-.1 [ Iotr,cv lpirr lc( l)() |NIl l l {)pi l  cneJycr npox3Bo/' t l rrb loj l l 'Ko ] l l  cl lcl l l t i l " l l ' l lo

npe, ' tn i !3t ta, t i i r l l r t , rc.L r t  ) r { ) r r  t lc j t r t  l tcr i t , ru.  Crpol t ' l  l lpx ) lor l  . r lo: IXI tL l  i r r ' r l r '  r r r t 'o i i

j l : rrrrtr , t ,  qrtr6r,r \ t()  r  ()t t i l t () trcrtt t !  c 'rpol l  ol  Repll lKa;l l  t tc t tpcnutt iut 30o

4.5 l lo-rrr t rurr t t ,  t  p i t  r  tct lxrpvar opu l \ lo l l l t loclLt t t  l6-250 KtsA la t -K{15bl .

r l)r t | l i r f frr lr ,rc r,  l l i r l (y. cl ly)Kl l l l t te ,rul!  Kpcl lrcHll t  l lpl ]  Tpal lcl  lopl x pol l i lHl lx.

l iA | |  I  (  ) l ' l l ' I l i (  l i l1 ]Al I l ' l r l I lAI l lCr l !

'1.() l lo, lr l rr i !n, r pit t  tct l topvalopst Moull loctblo 400.630 xBA la ccpbfu'

r l)rrurl)erirr,rc K Kpr,nu(c. KATEI'OPl4qECKI"l  3,AIIPEU(AETCIl

4.7 l l l l t ' lMAll l4D! Hco6xo.qt.rruo o6eperlrs or McxatruqecKllx Rotttei icrsri i

r , , '1, | r 'L 1111Ky f i1Kn. l i lKKaKLrr lah3loloBreHal lJ loHKor ' l |1 l j roBtt i lc lu lH
' lAI l l ' l i l t (AlOTCt McxaHreecxrc Bol . lefrcrBt l t i r  r lpoRo- ' roKv.

r l)rrr ir l )ulryro x lo{4talt  no f leptrNlelpy 6axa rpatlc( lopualopa. Bo l l l6cxaHlle

rr()rr l)c/ i  ( ! ' rrr !  r()( l)pl)ctcl lKlt  R \ lcctax cBapKll .

l lprr rtcxArrr!qecKo\l noapcx, ' tcl l l l l l  totfpocrctrxu npciulplrt ' Ixc-

l i  l r  ()  l  or{| |  r  ! .  | l ,  tr  Nlce I t l l rno cr I t  I I  ycTalloaJlel l l lblc fapaH t l l l l

I  S l l l )r , ' t rr f lcrr i , l ro! ((ro-, lcc, 'uryx i ter) xPattet irr lJ TpallcoopMilropa Heo6xo-

y ' ' l l "  I  l ' t r r '  . l r l ' let  t i l l  l lPot l  {u(r  l , l l l ,  \ ' l \ r  l l i lp)  dt lh l i l  ocuolP.
t  

)  
, , ,  . \ ' r . rc l l rucir ' r r r r ( i r r r r r : r  \ r l lc . r i l  r r r -n() .1\ t i lcr ' lo) t t . t ( , lHt t fcrrht tb lx \ 'oc l l lHcl l t t i i

f lo.11rr \  D l l l l l l i t l .

-1 { l  (  )r6op opo6 lr rcI l t ' rrartrt  ] \ Iacj la B f iportecce xpattcttul rpatrct l t t ,pl tnropa

He r lp(J l  I  I | l ) l l r r  r r ' .

- l  l  0 ycrtor]r,  xpiute rt i t  t  pi t t tct l topna'ropa lJ rro t 'OC'l  l5 l  50-69 (ua

orKpt' l r ' r \  | | ]rott lal tKa\ I lplr rei\ l f lcpatype or Mullyc (r0 , fo n,rxlc 50'C) t ta cPoK

coxpanr.\r( jcnt, ' lo ol l t loro rota: rtpt l  yc,: IoBnr xpaHetlut 5 no f(X'T l5l50-6q

(nol r lrrru,rrr rr l t t t  t ,  Irorrett lett tr !x nptr 1cl l l lcpi lrypc ol l \ l l i i lyc 60 ao l l roc 50'C)

- cPoK a{)\P r lr lcNtocl l l  !0 i lEy\ l lcr l tpl l  excl l) l l t iol l  BltclnHeM ocMorpc lPal lc_

$opltatrt l ,rr  t to tpc6n ertel l .

r.J

,g_
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BHIIMAH}IE!

3ATTPEUIAETCq lOAnnMATb
TPAHCoOPMATOPbI MOIIIHOCTbIO 16-250 KB.A 3A CXOBbI,

TIP}IBAPEHHbIE K BAKY, CJTYXAIII}IE.4.Nfl KPEIUIEHIT' IIPII
TPAHCNOPTIIPOBAHHI{.

3AIPEUIAETCq nOAHr{MATb
TPAHCOOPMATOPbI MOIIIHOCTbIO 400,630 nB.A 3A CEPbTI{,

NPI{BAPEHHbIE K KPBIIIIKE.

3AIIPEIIIAETCfl HAPYIIIATb TEPMET}BAqI,IN
TPAHCOOPMATOPA.

5 YTIIJII,I3AUI{{

5.1 Yxa:auur no ynurrrcaqnn npuBeAeHbr n uacnopre rpancrpopMaropa.

d9 )
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