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Hacrosua, MeroAHKa noBepKr4 (aalee MII) ycraHaBnllBaer MeroAbI Lt cpeAcrBa

nepnuuuofi t4 lepuoguvecrofi noBepoK upeo6pa:onarelefi I43MepI'ITenbHbD(

uuoro SynxUHoH arlbHbx 3HI4II- 2 (Aanee - npeo6pa:onarelefi 3HI4[I-2) .

llpeo6pasoBarenr{ 3Hl4n-2 rpeAHa3HarreHbr Anfl u:trlepeuufi pasrlltrHbx rapaMerpoB

pexr{Ma 3neKTpl.{qecxofi ceru (uanprxeur4s, C:altblToKa, rlacTorst, uolquocru).

flauuat MeroAr4xa noBepxr{ paclpocrpaHqerc, Ha Bce naoluQnraquu npeo6pasosarerefr

r{3MeprrrenbHblx MHoro(pyurunonaJlt,Hbrx 3HI4n-2.
Irlurepnar MexAy noBepKaMI'I - 8 ner.

,{olycraerc.a npoBeAeHr{e rroBepKr4 orAerrbHbrx pI3Mep}ITenbHbIx KaHaJIoB (orAe:rurx
lapaMerpon), c o6x:areJrbHbrM yKa3aHlreM B cBl{AerenbcrBe o rloBepKe Ian$oprraaqwu o6 o6teue
upone4euuofi troBepKu. HauNaeuoeaHue KaHaJIoB (napauerpon) a A[Iana3oHbI BeruqI'IH

yKa3brBalorcx ua o6paruofi cropoue cBLI.(ereJIbcrBa o noBepKe.

I OTIEPAUUU TIOBEPKII

IIpu uponeAeHr,ru noBepxu AoJrxHbr 6rIrr ermoJIHeHbI oflepallilil, yKa3aHHbIe s ra6ruue 1.

Ta6nprqa I

llpz uonyreHr4r4 orpr.ruareJrbHbrx pe3ynbraroB npl4 npoBeAeHrn roft vttru wsoit onepauuu

noBepKa [peKpalqaeTcr.

2 CPEACTBA IIOBEPKI,I

2.1 fitx [poBeAeHvfl noBepKr.r AonxHbr 6rrrr npuueHeHbl cpeAcrBa usuepenuft, yKa3aHHbIe

sra6rm\e2.

Ta1tuua2

Ouepaqur
llynxr

MeTO.U,rKu

Bunomen[e ouepallu u npu noBepxe

IIEPBI,IIIHOI,I IIeDI,IO-trUqeCKOt4

Bueursuft ocMorp 6.1 + +

Onpo6osaHue 6.2 + +

Oupe4enerure MerponoruqecKl,Ix

xapaKTepr,rcTl,{K HeaBTOMaTU3I,IpOBaHHbIM

(anrolaart{splpoBaHHrIM) cuoco6ou
6.3 (6.4) + +

flol:rsepxAeH14 e coorBercrBLL,I

rrporpaMMHoro o6ecreqeHl{,
6.5 + +

Haurr.reHoeauue Ocuosurre xapaKrepucrllKll
flyuxru

METOTIIKU

noBepKr.{

OcnosHsre cpeAcrBa noBepKI{ Anfi MoAu0urauufi SHWII-}-...-X1, 3Hl4tI2 :::-32
Ycrauosxa [oBepoqHarl
vHprBeocarlrnaq YIIIIY-M3 3. 1 K

Perucrpaquousufi HoMep n Oegepanruou
usdoprrraullogHoM 6ouae }lb 39 1 38-08

6.3,6.4

OcuoeHHe cpeAcrBa roBepKH .ulx uolu$I'IKauI'II4 3HI4II-2-. . . -X3

Ycrauosxa rroBepoqHafl

vHr{Bepcanrsax YIIIY-M3 3. 1 K
Perucrpaquoussrfi HoMep n @e.uepa,lruou

uuibopuaur{oHHoM 6onae Ns 391 38-08
6.3,6.4

Ycranosxa Ia3MepLITenbHa,

uuoroQyurcqploHaJrbHarl CMC25 6plus
Perracrpaquossrrfi HoMep s (DeAepanrHot\a

uu$opr'aaqr{oHHoM SoH4e Ns 26 1 70-09
6.3,6.4

O cuosHHe cpeAcrBa rIoBepKLI .ulx n o4u$ vKa\r4kr 3HI4II-2 - 0 - . . . -X3



HauMeHosaHr4e OcHo eH r,Ie xapal(Tepl{crI,I K H

flyHxru
MCTOAHK14

TIOBEPKII

Karn6parop unQponux curHiIJIoB

KU61850
Perncrpaquosnslfi HoMep s OeAepanrHoN,I

uudoouaul{oHHoM tbon.ue Np 66142-16
6.3,6.4

VcraHosxa r.r3Mepv renbHarl

Hruoro&yuruuoHaJlbHiul CMC25 6plus
Perucrpauuouusrfi HoMep n (Degeparrruou

uurbopnaqlaoHHoM 6onae Ns 1 4883-95
6.3,6.4

BcnouorareJlbHble cpeAcrBa noBepKH

Meraounerp 3CO202
Perucr:pauuouuufi HoMep n @e4epalrnou
prndopuaqlloHHoM thonae J\b 1 4883-95

6.2

flepcoua-uruufi rounslorep,
[porpaMMHoe o6ecueqeHne

6.2 - 6.5

Creua Ang IIoAKnIorIeHH,
upeo6pa":osarerefi I{3MepI{Tenr,Hbrx

unoro(f yHrul{oHanbHbx 3HI4fl-2
3HC[I-02

6.4

2.2Bce [puMeHreMbre lrpu rroBepKe cpeAcrBa usuepenufi AoJIxHbI 6rrm acnpaBHbl I{ LIMerb

4eficreyroque cBllAereJlbcrBa o noBepKe.

2.3 Pa6om c 3TaJroHaMr{ AonxHa [por{3BoAr{Tbc.s B coorBercrBuil e ux 3Kcnnyaralluosnoft

AoKyMeHTauuefi.
2.4 lonycraercr [pr,rMeHeHr.re r,rHbx cpeAcrB u:trlepeunfi u BcnoMorare]IbHoro

o6opy4onallul, o6ecnequBarouux rpe6yerr,rbre MerponoruuecKl{e xapaKTepHcrLIKH I,I AualasoHbl
z:naepenufi.

3 TPE E OBAHIIfl K KBAJII{ OUKAIIUU IIOB E PI,ITE JIEIZ

3.1 K [poBeAeHuro r{3MepeHprft uo noBepKe.qonycKalorcfl lrkilJa,I{3f{I{BInHe pyKoBoAcrBo rlo
gKcnnyararlr4u noBepfl eMoro ycrpofi ctna.

3.2 flonepurelb AonxeH npoftru r,rHcrpyKTax no rexHI4Ke 6egonacuocru u HMerb

leficrsyloruee yAocroBepeHue Ha npaBo pa6orrr B 3neKrpoycraHoBKax c HanpflxeHlIeM Ao 1000 B

c xnarusuxaql.rouuofi rpynnoft no 3neKTpo6esouacHocrl4 He nIaNe III.

4 TPEEOBAHI,Iq BE3OIIACHOCTII

4.1 IIpu uponeAeHur4 rroBepKr.{ AonxHbr 6srrr co6lioAeHbl rpe6onauus 6esouacHocrrl,

ycraHoBneHHbre |OCT 12.3.019-80, <Ilpanuraur.r rexHIrKH 6esonacuocrn, IIprI 3KcIInyarauI4I4

3neKTpoycraHoBoK norpe6r{Teleft>, <MexorpacJIeBbIMI{ rIpaBLInaMI,I [o oxpaHe rpyAa (upanunaulE

6e:onacHocrn) npu gKclnyaraIIHI,I snexTpoycraHoBoK).

4.2 ,(olNuu 6rrm o6ecneqesu rpe6onaulls 6esouacHocrll, H3JIoxeHHbIe B

3KcrnyararluoHHbx .rIoKyMeHTax Ha npeo6pa:oBareJlu 3HI4II-2 14 rtpuMenqeMble cpeAcrBa

rroBepKLI.

4.3 Cpe4crna [oBepKr.r, Koropbre [oAnexar 3a3eMJIeHLIIo, AoirxHbl 6rnr Ha.qexHo

3a3eMJIeHbr. Ilo.qcoeArrHeHr.re 3axr{MoB 3auIHTHoro 3a3eMJIeHHs K KoHTypy 3a3eMneHLIc AorxHo
lpog3BoAr.rrbcs pauee Apyrux coeAHHeHHfi, a orcoe.4LIHeHI,Ie - [ocJle Bcex orcoeAuuenufi.
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5 Y C JI OBVTfl, TI OB E PKI,I

[Ipa upon e nerLrv tr oBepKI4 co6lroAaror H opM anbHble ycroB[s,
Ta6ruua 3

yKa3aHHbIe s ra6ruue 3.

6 fIP OBEAEHI4E TIOBEPKI,I

6.1 Bnemnufi ocnaorp

IIpu npoBe.qeHur{ BHerrrHero ocMorpa ycraHaBrluBalor coorBercrBue npeo6pasoBareJl

3HI4II-2 cn eA)'IorIIH u rpe6o aanuru :

- orcyrcrBr4e MexaHr.rqecrr4x uonpeNgeHIafi Kopnyca, KprIIIIKI4, npllcoeAl{HI'{TeJIbHbx

KoHTaKToB, Sltxcaropa;
- HarII4qI{e qerxofi MapKI{poBKI{;

- HaJrr{que nlou6u ululu cBrrAereJrbcrBa o [oBepKe (upu nponeAeHul4 ueprlo.[uuecxoft

uoneprcra);

- Harlrrrue Bcex BIIHToB BxoAHbrx 3axprMoB, HcnpaBHocr:s pesr6rt pI IxJII{uoB Bcex BITHToB.

6.2 Onpo6oBaHlre

6.2.1 tlpu npoBeAeHl4lt oupo6onaHl,L npoll3BoArr:

- npoBepKy pa6oru r.rHA[KaropoB ycrpoficrna [poI,I3BoAtIrb nyteM Ha6moAeHIaq sa

cBeronrroAHblMrl I{HrI{KaropaMI{, pac[oJloxeHHblMu Ha [epeAuefi naue:ru;

- flpoBepxy o6nresa AaHHbrMr.r c [epcoHanbHbrM KoMnblorepor'r (IIK) npoBoAl{rb ilpu rIoMoIrIpI

[porpaMMHofo o6ecnevenu.a, rocraBJrf,eMoro B KoMTIJIeKTe c upu6opou (aanee nO,

rocraBrr.rreMoe B KoMrrrrexre): (3HI4ll Kon$uryparop), <ES KonQl'Iryparop) ulrl <ENIP Test> s

3 aBrrcHM ocru or v cn oJIHeH Ha upeo6pasoBareJrfl 3HI4[I -2.

Pe:y:rra:r [poBepKr.r cqr{Tarb [oJroxLITeJIbHbIM, ecnu ocyuecrBJlrerc.s o6ueu AaHHrIMI4

MexAy npeo6pa:oBareJleM 3HI4[I-2 u IIK.

6.2.2 Onpo6onauue cpa6arrrnasug ueneft reJreclrrHaJlu3awrr4 (TC) u reneyflpaBre*ufl. (TV):

IIpz rauuxaruuuTC e flO, [ocraBrseMoM B KoMrrJIeKTe c npz6opoM, AoJIxHo oro6paxarrcx
coorBercrByroqee cocrorHr.re AucKperHoro BxoAa TC. llpu floAaqe KoMaHA TeneynpaBneHl'Is c

1ioMoulbro .{aHHoro IIO n oKHe rrporpaMMbr AonxHo oro6paNarbcq coorBercrB}'Iouee cocrorHlze

.ur,rcKperHoro srxoAa TY.

Brzsrouue $arcroprr Hoplrart'urte ycnoBI,L,I

Teuneparypa oKpyxarcuero Bo3Ayxa, oC or 15 ao 25

OurocrrerbH[ul BJlaxHocrr eo:gyxa, o% or 30 Ao 80

AruocsepHoe AaBneHue, xIIa (rr,ru pt. cr.) or 84 ao 106 (or 630 to795)
t{acrora uprrarourefi ceru, fq or 47,5 to 52,5

@opua xpueofi [epeMeHHoro HailpflxeHlall nuralorr1ell cerl'I xoeSQnuueHT I.IcKaxeHl4-s

cr{HycoHAaJIbHocrI{ se 6orce 5 Yo
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6. 2. 3 llpoeepKa co rporLIBJIeHI,I.,{ I'I3 onsqlau

flpoeepr<a co[porr,rBneHr.rr r{3onfirlr4rl [poBoAurcs. c noMolublo MeraoMMerpa

Hcrr6rrareJrbHbrM HanprxeHr{errl 500 B n cooreercrBllu c |OCT 22261-94 Mexry cne.4y}ou1l4Ml4

He3aBI,rcr{MbrMI{ uenfl MH :

- nopr 3a3eMneHI4s GND;
- coeAI,IHeHHbIe BMecre BxoAHbIe IIeII{ Harlpfl)KeHurfl Uu, Ub, U", Ur,

- coeA[IHeHHbIe BMecre Bxo,{HbIe uerlla ToKa Io, 16, I";
- coeAIrHeHHbIe BMecre KoHTaKTbt uenefi rvraHt4fl L/+, N/-.

Orc.{er norasaHufi [poBoAl{Tc.f, ro t4 creLIeHI'Iu olnofi MI'IHyrbI

H anprxeHll s, trpu KoTopoM rlpo BepqIoT co [poTHBneHI',Ie I'I3OnSULI H.

Pe:ylrrar [oBepKI{ cqlrrarb [oJroxuTeJrbHbrM, ecnir conporI,IBJIeHI4e

MOu.

6.3 OupeaeJreHrre MerpoJrorlrqecKrrx xapamTeplrcrur (HeanroMarlr3lrposaHHrtil cuoco6)

IIocJre npllnoxeHI,Ifl

r.r3oJrrullu 6onee 100

6.3.1

I,I3BECTHbIM

cpeAcTBoM

6.3.2

Ocuonnyro rrorperxHocrb onpeAenrror MeroAoM cpaBHeHuq H3MepeHHoro napaMerpa c

3HaqeHueM rrapaMeTpa r{Jrr.r Hocl,rTen, [apaMeTpa, Bocnpol{3BoAI4MOrO STanOHHbIM

r,r3MepeHr,rfl.

,(onycxaeuue

rrofperrrHocru u:uepeuufi

SHVIII-2 ro u3MepqeMoMy

upuneAenurx s ra6rfiqe 4.

Ta6r,wua4

o6lacru ocHoeHofi npHBeAeHHoft norpeurHocru Yx, orHocurerbHou

6r, a raKxe a6coruotuofi rorpelxHocrll LX npeo6pa:onareleft

r,rJrr.r BbItIHcn eMoMy [apaMerpy X se AonxHbI flpeBblllrars 3naueuufi,

l.lb I4:uepreuufi uapa"uerp Y r,%
HOpMHpyrouee

3HAqCHI,IE
6r,oh AX

CpelHexna.{parl4rlecKoe 3HarleHue $a:uoro
uanprr*enuqo)

+0,2 U6.,o,

0, 2(J,o, < IJ < l, 5 (J,o,t) +0,2

0,05u,o,3u<0,2u,o, +0,75

2. Cpe.qneKeaAparlIqecKoe 3HaqeHHe maHeft soro
4)

HAIIDf,XEHI,IS '
+0,2 Ur.no,

0, 2(J,o, < (J < l, 5(J,o,t) +0,2

0,05u,".<u<0,2u,o. 10.75

J. CpeAuexnaAparl,IqecKoe 3HarreHue tpasnoro roKa)l t0.2 Id.,o,

0,21,o.1 I I 2lno, !0,2

0,051,",s I < 0,21,o,, +0,75

0,0llror< I < 0,051n^ +2,0

4. AxrusHas MoulHocrb $a:u narpy:xll +0,5 P,l *o.

0,2lror1 I { 2l,or, 0,2(J,or< (J < 1,S(Jrort)

0,8<lcosrpl< l
) +0,5

5. Cyurnrapuar aKTUBHaJI MoulHocrb +0,5 DI xon

6. Peaxrunuaq MourHocrb Sa:u narpysru r0.5 Q,d.,o,

0,21,or1 I l2lno*,0,2(Jno*< U < 1,S(Jror')

0.8<lsinrol< I
) +0,5

7. cyrrarraapnar peaKTr.rBHiuI MouIHocTE +0,5 Q.,o,



Ns l4:uepreuufi napalaerp Tr,%
HOpMI{pyloIIIee

3HaqeHVe
6x,oh AX

8. flo.iruag MoruHocrb $a:u narpy:xu +0.5 Sd.ro*

9. ClrruapHaa rIoJIHarI MoruHocrb +0.5 Sro*

10. t{acrora ceru, MIII +10')

1l Kos6$uqlaeHr MouIHo crt4 c o s (p +0,01

12. Yron SasoBoro cABI4ra M:x,qy $asuuult
HaIIpsxeHHfl MIZ OCHOBHOH fapMoH HKI'I

+0,10

13, Yron (fa:oBoro cABI,Ira MexAy Qa:uuuu roKaMI'I

ocHoeuoff .apnaorrx, 3)
+0,10

flpnuevauux:

') Ary naolr.rQutcalluv 3HI4II -2-. . .1690-... Alrara3oH u:naepeuufi 0,05U,,,< U < 1,75Uno,;
2) ilw uo.uu$urauufi 3HI4II-2-...-X3 rpelenbr gonycraenofi ocsonsofi a6co.nroruofi

trorpellrHocrl{ I43Mepeuufi .IacrorrI +1 rufu;
3) Torrsxo 4u uoguQ uKal;ar 3HI4|I-2- .. . -X3 ;
o) K cpe4ueKBaAparr4r{ecKoMy 3HaqeHuro Harrp.rrxeHra, orHocqr cpeAHeKBaAparl4qecKoe 3HarIeHI'Ie

HarrpflxeHr.rfl ocHoBHoft qacrorsr, cpeAHeKBa.Uparur{ecKoe 3HaqeHI,Ie Harlpflxerrras. c freroM Bcex

cIIeKTpanbHbIx cocTaBJlglolqux BxoAHOTO CI,IfHiUIa;
<\ - -', K cpe4HeKBaAparr.rqecKoMy 3HaqeHuro cunbr rrepeMeHHoro roKa orHocrr cpe.qHeKBaAparl'IqecKoe

3Har{eHr{e crdnbr rrepeMeHHoto roKa ocHosHoft qacrorbl, cpeAHeKBaAparllqecxoe 3HaqeHI4e cuJIbI

nepeMeHHoro ToKa c r{eToM Bcex crreKTpanbHbx cocTaBnflIolrll4x BXOAHOTO CI4fHqIa
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6.3.3 Ouronuyro flpr{BeAeHH},ro norperxHocrb u:uepeHnft upeo6pa:oBareJl.s 3HI4II-2
orpeAenrrcr uo Soprtayle:

V -V
Tx = "1- "o ']IOO ' (1)

Ocuonuyro orHocuTeJrbHyro rorperrrHocrb r.tsuepeuufi npeo6pasoBareJl SHI4I1-?

orpeAen.f,Ior no Qoprvryne :

Y -V6r = 1l---1!g '199, (2)
xl

rAe

X, - :HaueHr.re r{3Mep.seuoft BeJrr.rqr4Hbr B [poBepqeuofi roqxe B eAI{HI,Iqax I{3MepseN,Io[

BeJrrarrr{Hbr, cqr.rraHHoe c upeo6pa:oBarerfl 3HI4[l-2, u oro6paNeHHoe c [oMoIIIb]o BHeIIrHelo

Mo.[ynfl LIHAI{KaI{HLI 3HMI4 ulz flO, rocraBrqeMoro B KoMIIneKre;

Xn- zruateHl,re r.r3MepqeN,rofi BeJrr,rqlrHbr B npoBeptreuoft roqxe B eAI{HI,Iqax l{3MepseN(ofi

BeJII{qr{HbI, ycTaHoBneHHoe IIo 3Ta"'IoHHoMy cpeAcTBy H3MepeHHq, I4IH paCqeTHOe;

X,,* - HoMuHaJrbHoe 3HaqeHr.re H3MepqeMoro napaMerpa B eAI{HI..Iqax H3Mepseuo[ BeJILIqI,IHbI.

6.3.4 OqroBHyro a6comorHy,ro norperxHocrb H3MepeHIafi oupe4elslor tlo $opuyne:

lx : Xt - xo, (3)

rAe

Xr -:naqeuue r{3MepfleN{ofi serr4qr4Hbr, cqr.rraHHoe c ilO, rocranr.fleMoro B KoMrIneKTe;

Xs 3HaqeHHe u:lrepreuofi BeJrr,rqrlHbr, ycraHoBneHHoe IIo o6pasqonorvry cpelcrBy
r.r3MepeHH.f,.
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6.3.5 llpu rroAroroBKe K BbrrrorrHeHr4ro n:uepeuufi rpoBoA-,{r cneA}roulue pa6oru:

- co6nparor cxeMy pa6ouero Mecra B coorBercrBl{I4 co cxeltofi na pucyHxe 3;

- [oAroraBJrr,rBaror npu6opsl r pa6ore cornacHo Irx pyKoBoAcrBaM tro 3Kcnnyara\Hu;

- Bprroqaror flK, flocne 3arpy3Kr.r oneparlr{oHuofi cncreubl ycraHaBJll{Baror:

- [pr.rKnaAuoe fIO, rocraBJr{eMoe B KoMrrJIeKTe c npeo6pa:oBareJleM SHW[I-Z;
- [O <3nepro$opMa)), BxoAflrlee B KoMrIrIeKr nocraBKu YIIIY-M3 3.1K;

- noAKrrolralor MoAynb r.rHAlrKar-lura 3HMI4 x upeo6pa:oBareJllo 3HI4n-2 (upu uanuuuu);

- Ha upeo6pa:oBarerrb 3HI4TI-2 vt MoAynb vHg.utagr4 3HMI4 rloAiuor HanprxeHl{e

fiLTTAHI,{[,;

- c rroMourbro llo rporr3BoAflr noAKnIor{eHHe npeo6pa:oBareJlq SHVI[-2 x llK B

cooTBercrBr{u c pyKoBoAcTBoM rIO 3KcnnyarauJlld:
(rurg uotuQunaqufi npeo6pa:oBarerrr 3HL4II-2 6es ropra USB roArrloqarcrcs no

r.rurep$eficy RS-485 c rroMorublo fIO (3HI,I[I Kou(fnryparop), l.nfl rr,rogutfHltauufi

npeo6pa^:oBarerrfl 3HI4|I-2 c noproM USB uoarrlloqalorcfl uo uurepifeficy USB c uonouluo flO
(ENIP Test> ranu <ES Kou$uryparop), .qrs rvrolu(buxaqufi SHWI-2-...-X3 uolxJlloqalorcfl rlo

unrepSeficy Ethemet c roMolrlblo IIO (ES KonQuryparop>).

6.3.6 llpoaepKy ocHoBnofi norperrrHocrr.r ueuepeuufi cLIJIrI ToKa, HanpsxeHuft, ltorqHoctefi,

r<oo$suuneura MorrlHocrr{, qacrorbr upeo6pasoBareJlt [poBoAsr B cneAyrouefi

IIocne.[oBaTeJIbHocTLI :

- 3arlycKaror fIO, [ocraBilt{eMoe B KoMrIJreKTe, pI IIO <3neproQoprtaa>;

- e IIO <3uepro$opMa) ycraHaBJrr{Baror 3HaireHpr.f, ToKa, Mexay(ba:noro HailpfiKeHufl. Lt

(fa-:Horo yrna Mex,qy roKoM I4 HanptxeHLIeM:
- lnfl olpeAeneHr.rs [orperxHocrt4 u:ruepenzfi (fa-:noro a runeftsoro HalpflxeHl'Iq

rrepeMeHHoro roKa (cpe.qHexnaAparuqecKux sHa.Ieuuft c yqeroM Bcex cneKTpanbHbrx

cocraBJrrloulux vt cpeAHexBa.{parr4qecKl4x sHa.{euufi HalpsxeHus ocHosHoft uacrorrt)
ycraHaBnr4Baror ypoBHr{ rdcnbrrareJrbHoro crlrHana coulacHo ra6luIle 5 - crpoxu 1-6 (Aff
rrrogu(fuxalluu 3HI,1[ -2-. . .1 690-.. . crpoxu 1 -4);

- Anfl olpe.qeneHr.rq [orperxHocru nsuepenufi cLIJIsI nepeMeHHoro roKa

(cpe4nexnagparr4r{ecKax guaqeuuft c yr{eroM Bcex cIIeKTpiIJIbHbIx cocraBnr}olrlux u

cpeAHeKBaAparurrecKux 3HaqeHuft cu:rr [epeMeHHoro roKa ocHosHofi uacroru) ycraHaBnl4Balor

ypoBHr{ r.rcrrblTareJlbHoto cI{rHaJIa corJlacHo ra6lprue 5 - crpoxu 7-14;
- l\fl onpeAeneHr{, a6colrornoft norperrrHocrr4 r,I:uepenuft qacrorbl ycraHaBnllBalor

ypoBHr4 r,rcrrbrrareJrbHoro cI4rHaJIa corJlacHo r:a6luqe 5 - crpoxu 15-i9;
- 2.nA onpeleneHprs [orperxHocrrr rasuepeuufi Qa:noro HalpsxeHus nepeMeuHoro roxa

.racrorofi 45 fu ycraHaBnr{Baror ypoBHt4 HcrrbrrareJllHoro cI{tHaJIa (r<poue uacromt) colJlacHo

ra6:ruqe 5 -crpoxu l-6 (anx uo,qu$rExauuu 3HIrI[-2-...1690-... crpoKu 1-4), snaueHue rlacrorbl

rrpr4 3ToM ycraHaBJlllsarcr 45 fq;

qac'rorofi

ra6.nuue
lpr{ 3ToM

An, onpe.qereHa.fl norperxHocru r{3Mepeuuft $asHoro HaIIpflxeHLIfl [epeMeHHoto roxa

55 fq ycraHaBnr.rBaror ypoBHra r.rcnbrrarenbHoro cI{rHa,IIa (xporr,re uacromt) corJlacHo

5 - crpoxu 1-6 (ans uogn(fuxaquu 3HI,l[-2-...1690-... crpoKl{ 1-4), snaueHlae qacrorbl

ycraHaBnllsarcr 55 fu;
- p.ns oflpeAeneHr{s notpeuHocrr{ nsuepeuufi cplnbl nepeMeHHoto roKa 'racroroz

ycraHaBJrprBaror ypoBHH rrcrrbrrareJrbHoro cI,IrHaJIa (rcportre uacroru) corJlacHo ra6nuqe 5 -
7-74, zuaqeHlre qacrorbl tlpll sroM ycraHaBJII'IBaIor 45 fu;

45 fu
cTpoKr4

- Ans ofipeAeneHr.{, fiotpeuHocrr,r u:uepeuuft c?rnbl nepeMeHHoro roxa rracrorofi 55 fq
ycraHaBnr{Baror ypoBHlr rrcrrbrrareJrbHoro cllrHana (rcporrte uacrotst) cornacHo ra6lilqe 5 - crporu
7-l4,znaueurre qacrorbl flpu groM ycraHaBJILIBa]or 55 fu;

- Lrrfl olpe.qeneHr4q florpetusocreft xoe$SuqueHTa MoIrIHocrLI I4 cyntrraapuofi axrusHofi

MorrlHocrr{ ycraHaBnuBaror ypoBHH r.rcrrbrrareJlbHoro cLIrHaJIa corJlacHo ra6mlue 5 (ctporn 20-32);
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- Ans olpeAeneHuq norpeuHocrefi cyMMapHofi peaKTIrBHofr rraouluocrt4 ycraHaBrll{Ba}or

ypoBHr.r ucnbrrareJlbHoro c[rHaJIa corJlacHo ra6luue 5 (crpoxu 33-38);

- Anfr orrpe.rleneHr{s norpeuurocrefi cyrraurapuoft nomrofi MotuHocrll ycraHaBnl,IBalor

ypoBHlr HclblrareJrbHoro cI{rHaJIa corJlacHo ra6luqe 5 (crpoxll 39-44).

- Haxr.rMaror KHorrKy <3auycx> B oKHe IIO <3nepro(fopr.,ra> Anfl.Haqura ucuuraHufi;

- BbrAepxr4Baror npeo6pa.:oea:rels SHVIfI-2 B rerIeHI,Ie BpeMeHLI ycraHoBneHIar pa6ouero

pexr{Ma;
- Ha Ar4cnnee MoAyn, r4HAuKaulrr4 3HMI4 krlrv s flO, [ocraBJIreMoM B KoMrIJreKTe,

S zxcupyror pe3 ynbrar u:lt epenufi npeo 6pa:o Barerls 3HL4II -2 ;

- pe3ynbrarbr r43MepeHufi s:ranoHHoro ycrpofictsa n npeo6pa:oBarers 3Hl4[I-2, a raKxe

3Har{eHr,r.,r ocHoBHbx rorperxHocreft, pacc.u,IraHHble no Sopnaynarra (1), (2) u (3), :anoc.rr e

nporoKon noBepKI,I (npuuep nporoKona n llpuloxeuura jr&2);

- pe3ynbTaT noBepKlI cqr,rTaTl lonoxr4TenbHblM, ecnu [orpeIIIHocTI,I I,I3MepeHHbIX BeJII'ITIHH

He rrpeBocxoArr 3Haqeuuit, yxazaHHblx s ra6ri{qe 4;

- rro oKoHqalilr4 rroBepKu HaxllMaror KHorrKy <Crou> B oKHe nporpaMMbl, orKJIIoqaIor

LICT0IIHI,IK BxoAHoIo cI{rHEIIa, 3aKpbIBaIoT TIPOfPAMMY I4 3ATCM OTKJIIOqAIOT III{TAHIIC YCTPOfiCTE.

flprueuauua:
1. Ilpra onpeAeneHr.rn ocHoBHofi npune4esuofi rorpelxHocrt4 Ll3MepeHuft raxxe onpeAen{}or

orHocvrerlbHylo norpelxHocrr usuepeutlfi ;

2. Als r,roAu(buxaquu 3HI,1II-2-...-X3 pe3ynbrarbl l.t:uepenuft oro6paNarorcr Ha

xr4IKoKpr.rcTaIIuqeCKOM AHcIInee rtu6o n flO, IOCTaBJI.IeMOM B KoMIIneKTe;

3. fitx rr,ro4r.rsnraupru 3HI,I[-2-...-X3 orpeAeneHr.re a6comornofi uorpelrlHocrlr uaruepenufi
qacrorbr npoBoAr.rrcs c noMoulbro ycraHoBKLI tr:uepurelruofi uuorotfyHnUuoHanruofi

CMC256plus u llO <Test Universe>. Cxeua noAKnroqeHl4q rpHBeAeHa Ha placyure 4;

4. fllt rr,lo1usuxauuu 3H11il -2-0-.. .-X3 onpeAeneHl4e norpelxHocrpl H3MepeHufi cu.nrt toxa,

Haflp{xeHr.rfi, uourHocrefi, rosssuqneHron MouIHocrI{ npoBoAl4rc, c rtoMoulrrc xalu6paropa
KU61850. Cxerr,ra ro.qKrlorleHuq npuBeAeHa Ha pucynxe 5;

5. Atrs uogu$uraquu 3HI4II-2-0-...-X3 orpeAeneHue a6comornofi norperlHocrl4

u:uepeuufi qacrorbr npoBoAr.rrcfl c rroMorrlbro ycraHoBKpl ll3Mepltrelsuofi uuoro(fynxqnoualrsofr
CMC256plus ra IIO <Test Universe>. Cxeua noAKrroqeHr{fl npI{BeAeHa Ha pllcyuxe 6.

Irlcnrrtarelr,Hbre curHanbl npHBeAeHbI s ra6rllue 5.

Ta6nuua 5

Horvrep

crpoKH

OrrcloneHue Qa:uoro
(nunefiHoro)

Ha[prrxeHus or U,,o/o

Orx;roneHue Qa:Horo
ToKa or 1,, o, %

Yro,r

Sasororo
cABHra MexAy

TOKOM I,I

Hafipf,xeHHeM,
rpaAycbl

cos (p sincp
r{acrora,

fu
U, U6 u" I, I6 L

-80 -80 -80 0 0 0 I 0 50

2 -50 -50 -50

J -20 -20 -20

4 0 0 0

5 20 20 20

6 50 50 50

7 0 0 0 -99 -99 -99 0 1 0 50

8 -98 -98 -98

9 -90 -90 -90

l0 -80 -80 -80



Horr,rep

cTpoKH

Orxroueuue SasHoro
(raHefiuoro)

HATIDflXCHHg OT U,,O/O

Orx-noueuue Qa:Horo
rorca or I, q, o/o

Yron
$a":onoro

cABHra MexAy
TOKOM 14

HanprxeHHeM,
fpaAycbr

cos (p stn(P
9acrora,

fq
uu U6 u" I, I6 I"

11 -50 -50 -50

12 0 0 0

13 50 50 50

t4 100 100 100

l5 0 0 0 0 0 0 I o 45

l6 48

t7 50

18 52

t9 55

20 0 0 0 -99 -99 -99 I 0 50

2l -90 -90 -90

22 -80 -80 -80

23 -50 -50 -50

24 -20 -20 -20

25 0 0 0

26 20 20 20

27 50 50 50

28 100 100 100

29 0 0 0 60 0,5 0.866

30 150 -0,866 0,5

3t 120 -0,5 0,866

32 30 0,866 0,5

33 0 0 0 0 0 0 60 0,5 0,866 50

34 90 0 I

35 30 0,866 0,5

36 -60 0,5 -0,866

3-l -90 0 1

38 -30 0,866 -0,5

39 0 0 0 0 0 0 90 0 1 50

40 30 0,866 0,5

41 0 I 0

42 -60 0,5 -0,866

43 -30 0,866 -0,5

44 60 0,5 0,866

-9 -

6.3.7 fitrt MoA]r$r{Karlru 3HI4|I-2-...-X3 v 3HI4[I-2-0-...-X3 AononHurenbHo npoBoAsr

onpeAeneHlre ocHoBHofi norpeuHocrr,r H3MepeHHfi yrnoB Sasonrx cABI4roB MexAy Sasnrnrau

Ha[psxeHLrsMI{ OcHoBuofi TapuOHLIKH B CnelyrcIqefi noc:reAOsaTeJIbHoCTlI:
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- co6uparcr cxeMy pa6o.rero Mecra B coorBercrBvru c pucyHKoM 3, n xauecrBe 3TaJIoHa

r4cronglror ycraHoBKy YII[Y-M3 3.1K (.unr uoau$:aKalryttr 3HI4II-2-0-...-X3 co6raparor cxeMy B

coorBercrBr.ru c pproyHrou 5, B KaqecrBe oraJloHa Iacnonmylor r<alu6parop KI{61850),

- [oAtoraBJruBa]or o6opyaonaHrre K pa6ore corJlacHo I,Ix pyKoBoAcrBaM no 3Kcrlnyara\ilu;

- BKJrroqalor o6opyaon arile:,
- 3arycKalor IIO <ES KouQuryparop) H HarII{Ha}or orlpoc SHWI-2;
- 3a11ycKaror fIO, rocraBJrseMoe c ycraHoBKofi, B KoropoM ycraHaBnl4Balor I'IcrIbITareJIbHbIe

c[rrHaJIbI B coorBercrBllu c ra6.nIEuefr 6.

Ta6.r,uua6

- e f|O <ES Kousuryparop) Qurcupyror pe3ynF,rar Iasuepeuufi npeo6pa:oBarerq SHVIII-Z:,

- 3Ta,rroHHbre 3HaqeHy-A v p*yrrbrarbr l.Iruepeuufi upeo6pa-:oBarers. ?HVIfi-2, a raxxe
3HaqeHr4fl ocHoBHbx a6comorusx florperxHocreft, paccvI.ITaHHbIe uo $opuyle (3), 3aHocqr B

rrporoKon noBepK}I;

- pe3ynbTaT noBepKr{ cqr{TaTb noJroxr{TeJlbHbrM, ecnl4 norpellrHocTH I{3MepeHHbIX BeIl[qI{H

He rrpeBocxoAflT 3HaqeHnfr, yxa:aHHblx tla6xu:q.e 4;

- IIo oKoHqaHr4r4 oTKJrroqaroT I{cToqHI,IK BXOAHO|O CI4fHaJIa, 3aKpbIBaIOT IIpOrpaMMy I,I 3aTeM

orKJrroqarcT nr.ITaHI4e ycrpoft crn.

6.4 OnpeaeJreHrre MerpoJ.rorrrqecrcrrx xaparcTepucrux (anroMarlr3rrpoBannsril cuoco6)

6.4.1llpu rroAroroBKe K BbrrroJrHeHr.rro usuepeuuft rpoBoAqr cneAyloruIae pa6oru:

- Ha creH,[ 3HCll-02 tls, rolKnroqeHur upeo6pagonarelefi 3HVIII-2 ycraHaBnl{Baror

npeo6pa":oBareJlll 3HVI[-2 B Korl,Iqecrne 1-10 rur;
- [poBoAflT noAKJrror{eHr,r, uenefi ilt4Ta*prs., r.r3MepuTenbHblx kr tlHrep$eficurx qeneft

corJracHo pyKoBoncrBy IIo sKcnnyaTalluv Ha creHA;

- ycraHaBJrr4Balor nepeKnror{arenu Ha creHAe 3HCll-02 B coorBercrBl{I,I co cxelroff

rr o.qKnlo qe H u fl , v Hartp flxe H H e M r,ur aH:a fl u p e o 6 p a: o s are r e fi 3HL4II -2 ;

- noAxrroqalor creHA 3HCII-02 K roBepoquofi ycranoere Y[[IY-M3 3.lK u IIK corrracHo

pyKoBoAcTBy IIO 3KCnnyaTaIII{14;

- BKnroqaror fIK, rocJre 3arpy3Krr oleparllroHuoft cucreubl ycraHaBnuBalor IIO <ES-Test>;

- Ha creHA 3HCII-02 rloAalor HanpflxeHze rrurarrs';
- c rroMorrlsio llO <ES-Test> npoH3BoAqr noAKJrroqeHne rlpeo6pasonareleft 3HI,il-2 r IIK

uo aurep$eficau RS-485 nlu Ethernet s sasucuMocrl4 or uo4u$uxaul{u.

6.4.2llposepKy ocHoBHoil norperrrHocrr.r u:uepeuufi crrnbl ToKa, HaflpqxeHNfi, ltouluocreii,
xostf(fraqueHroB MouIHocrr{, iracrorbr npoBoArr B cneAyrotuefi noclegoBarenbHocrl{:

- 3arycKaror IIO <ES-Test>;

Horuep
cTpoKpl

OrxloueHue Sa:Horo
(,'u.ruefinoro)

HarrpgxeHH, or U,,o/o

Oruoueuue
Sa:uoro roKa or

I,o,%

Vrol $a:oooro
cABHra Mex(Ay

TOKOM H

HaflpflxeHHeM,
lDanvcbl

Yror $aroaoro cABIlra

Me)KAy Sa:uunll
HanprlxeHl,rflMH,

rpaAycbl

9acrora,
fu

uu U,o U" I, Ib I" Qut (hus Qunc Quc,t

1 0 0 0 0 0 0 0 t20 20 r20 50

2 110 20 130

3 130 l0 120

4 t20 30 110
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- B IIO <ES-Test> nrr6uparor pexr4M noBepKr,r <CoeAauue fiporoKona rIoBepKI4);

- nu6nparor MoAeJrb reHeparopa - <3ueproSopua>, MoAenb oraJloHHoro upu6opa

<SueprouoHurop), ycraHaBnuBaror uacrpofixr.I iloAKrrotleHlr.f, no RS-485 r4ltr4 Ethemet Lt

rrpolr3BoAf,T IIOAKnIOqeHI'Ie ;

- ru6uparor MoAeJIb floBepfleMoro npu6opa:
- SHVI[-? - Anfl uo.urz$uxalll4lr c noproM USB;
- 3HI4[I-2 (to 20121- An, lao4xSuxauuu 6e: nopra USB;

- 3HI4|I-}-K|I - snr uolnSLrKarr4t4 3HI4n-2-...-32;
- 3Hl4tI-2 (PMU) anr rrao4IlQlrKaul{a 3HI4II-2-...-X3.

- ycTaHaBnr4BaIoT cxeMy IToAKIIIOqeHLIfl, HOMr4HaJIbHbIe 3HaqeHI,Is TOKa U HallpqxeHldfl.,

Haxr,rMalor KHonKy <.{anee > ;

- no.{KJIIoqaIor rIoBep.,IeMbIe upn6opu;
- HaxLIMaIor KHorIKy <Haqarr IIoBepKy);
- ilO <ES-Test> B aBToMarr.rqecKoM pexr.rMe ycraHaBJII4Baer ypoBHI,I ucIIbITareJIbHbD(

cr.rtHaJroB cofJracHo ra6luue 5. Curnaru oAHoBpeMeHHo rloAarorcq Ha sralousufi u IIoBepreMbIe

npra6opu. Ilponrno4urcq cqurbrBaHrre nora:auufi c npn6opos. BsInoruflercfl. pacr{er ocHoBHbIx

rorperrHocrefi no Sopuynarrr (l), (2) u (3);
- nocne 3aBeprxeHr.r, noBepKr.r IIO (ES-Test> Sopuupyer nporoKon rIoBepKI{ sa xaNArtfi

npeo6pa:oBareJrb SHVIII-Z. flpororol colepxl{r pe3ynbrarbl Ia:uepeuufi, 3HaqeHl4.fl ocHoBHbIx

ilorperrrHoctefi., araKxe pe3ynbrar roBepKI{ (rpnr,,rep flpororona n flpuloxennu Jtlb2);

- pe3ynbTaT IIOBepKI{ CtII4TaeTCfl IIOJIOXUTeJIbHbIM, ecnll IOTpeUIHOCTLI I'I3MepeHHbIX BeIIITII4H

He npeBocxoA.f,T 3Haqeuufi, yra:auHblx B ra6tuue 4;

- IIO OKOHIIAHI{I4 NPOBEPKII 3AKPbIBAIOT I]POIPAMMY, OTKJIIOIIAIOT I{CTOqHI{K BXO.UHOTO

cvrnara,orKJrroqalor nr,rraHue creHAa 3HC[-02 u noBepor{Hoft ycrauonrer Yll[Y-M3 3.lK.

flpzvle.ranur:
L filt rraolzQuxaqun 3HI,II-L-. . .-X3 onpe.{eneHue a6comoruofi norpellrHocrl4 Lr:lrepeuuft

rracrorbr npoBoAr.rrc, c noMorrlbro ycraHosxu CMC256plus n IIO <ES-Test> unu IIO <PMUTest>.

Cxelaa [oAKJI]oqeHI{.u npLIBeAeHa Ha pucynxe 4;

2. fitn pro.qu$Hxaurzu 3HI4II -2-0-.. .-X3 onpeAeneHlre norpelxHocrll LI3MepeHufi culsl :roxa,

HanpflxeHufi, lrorqllocrefi, ross$Hur,reHToB MorrIHocrII [poBoAHTcs c noMolrlrrc xaln6paropa

KU61850 u IIO (PMUTest>. Cxeua roAKnror{eHr{s rpr{Be.qeHa Ha pucynxe 5;

3. fitx rr,ro4raSuxauura 3HI4ll-2-0-...-X3 onpeAeJreHl{e rlorpelxHocr}'I H3Mepenufi 'racrorH
rpoBoAlrrcs c roMorubro ycraHosru CMC256plus u flO <ES-Test> ruu IIO <PMUTest>. Cxelta

[o.qKnror{eH}Ifl rIpLBeAeHa Ha pucyuxe 6.

6.4.3 fllx lro4ra$rzxaqufi 3HI,I[-2-...-X3 u SHVI[I-2-0-...-X3 .{ororlHurenbHo rlpoBon-sr

orpereneHr4e ocHoBHofi norperuHocrr4 usuepeuufi yrnoB (fasoerx cABI{toB Mexly dra:nuun
HanpqxeHLIrMLI ocHoBuofi rapltoHLIKLI B cneAylouefi uocreAosareJlbHocrl4 :

- co6uparor cxeMy pa6ouero Mecra B coorBercrBLtu c pucyHKoM 3, n xauecrBe 3TilnoHa

Hcrrong)ror ycraHoBKy YIIIIY-M3 3.1K (am uoauSI4KaIIIrL{ 3HI4II-2-0-...-X3 co6rapalor cxeMy B

coorBercrBLtucpkrcqxorra 5, B KarrecrBe graJloHa I{clonb3ylo:r ralu6parop KI161850);

- noAroraBJrLrBaror o6opyaonaHr{e K pa6ore corJracHo I,Ix pyKoBoAcrBaM no 3Kcrlnyaraulav|,

- BKJrroqalor o6opyaon aHVe;

- 3anycKalor llO <ES-Test> u:ru llO <PMUTest>;
- e IIO nu6llparor pexuM rroBepKr.r <CosAaHrae nporoKona rIoBepKI{)), ycraHaBnllBa}or

coeAr{HeHue c ycraHoBxofi u noBepqMblM npu6opont;
- HaxrrMalor KHonKy <Haqars noBepKy);
- lIO B aBToMaruirecKoM pexr4Me ycraHaBnrrBaer ypoBHIz IdcIIbITareJIbHbx cLITHaJIoB

couracHo ra6lprqe 6. Cursa-uu flolarorcs Ha noBepqeurtfi npu6op. flpou:aogurcq cqLITbIBaHue

noKasaHufi c npu6opa. BrruorHsercfl pacqer ocHoBHbIx rorpellrHocrefi uo Sopuyle (3);
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- rrocJre 3aBeprxeHu, roBepKrl IIO Sopuupyer rlporoKon noBepKLI na npeo6pa3oBareJlb

3HU|I-}. flporoxol coAepxr.rr pe3ynbrarbr lr:uepeuufi, 3HarreHl{q ocHoBHbIx nolpellrHocreit, a

raKxe pe3ynbrar noBepKI4;

- pe3ynbTaT [oBepKu cqr{Tarcr noJroxr4TeJrbHbrM, ecnu [0TpeIIIHOCTI{ I,I3MepeHHbIx BeJII{r{t4H

He flpeBocxo.urr 3Har{euuit. yxazaHHblx s ra6ruue 4.

6.5 tr{aeurnQurcaqur rporpaMMnoro o6ecue'Ieurq CII

6.5.1 flogrnepNAeHr{e coorBercrBuq BcrpoeHHoro [porpaMMHoro o6ecne'Ieuus

upeo6pasoearerefi )HI4[I-Z BbrrorHqror rryreM KoHrpons a4enru$uxalllloHHbrx Aannrrx fIO:
- HaIrMeHoBaHI,Iq MerpororurlecKl4 :uavuuoro flO ;

- BepcI{I4 Merponorl{qecKfi :saquuoro flO.

6. 5 .2 VlrcnruQuxaquro llO npou:noA.f,r cnerlrorquu o6pa:ou :

- rpor.r3BoAsr rro,qroronxy npeo6pa3oBarenq 3HI4I1-2 x pa6ore coulacHo pyKoBoAcrBy rlo

3KCIInyaTauI4I,I;

- no,{Kryoqaror upeo6pa3oBarenb SHU[-} x fIK. 3anycraior IIO (ES Bootloader>;
- Anfl coelr.rHeHr4r c upeo6pa3oBareneM SHVIII-2 B oKHe [porpaMMbl HaxLIMaIor KHonKy

<<Connect>, AEUree flepexoAqr Bo BKna.{Ky <Clyxe6uue onepallul4 u HaxI'IMaIor KHorIKy

<Cqurars MerpoJroruqecKu 3HaqI{MyIo qacrb llO> (pracynox 1).

Pr,rcyuox I - Oxno nporpaMMHoro o6ecner{eHa.f, <ES Bootloader>>

6.5.3 IIO <ES Bootloader> cqr.rrbrBaer unsopuaqurc c rpeo6pa":onare.ns 3HkItI-2. IIpu
3ToM flotrB rgercs. oKHo, B KoropoM coAepxarcq Heo6xo,qldMble u.uenrz$uxauuoHHble AaHHbIe

IIO, xax noKa3aHo na pucynxe 2.

Pucynox 2 - fiuatoroBoe oKHo c uleuruQpIKauI{oHHbIMI{ AaHHbIMu IIO
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Pe:yltrar ucnuranufi crrr4Taror [oJroxr.rreJrbHbrM, ecJIH n4eu:ru(faxau]IoHHoe

Har,rMeHoBaHr,Ie, HoMep Bepcuu tr KoHTpoJrbHas cyMMa MeTponofLMecKI.I :uaquuofi qacTl4

cooTBeTcTByIoT 3 agBneHHbIM B O II pICaHr{I4 Trfita.

7 O@OPMJIEHIIE PE3YJIbTATOB IIOBEPKI,I

7.1 llpeo6pa3oBareJrr{, nporxeAurr{e floBepxy c floJroxr.rreJrbHblMlr pe3ynbraraMu, IIpI,I3HaIor

roAHbIM K 3KCrInyaTAUJJtt.

7.2 Ha npeo6pasoBareJru, nporxeArxue rroBepKy c tIoJIoxI4TeJIr,HbIMpI pe3ynbraraMil,

HaHocr4Tcr 3HaK rroBepxrr B Br,rAe saxlefixu Ha Kopnyc npu6opa ulurru BblAaercfl cBunerenr,crBo o

rroBepKe.

7.3 llpeo6pa3oBarenr.r, rpoureA[rr4e rroBepKy c orpuqareJrbHblM pe3ynrrarona xors 6sI s
oAHOM r,r3 TTyHKTOB nOBepKLr, 3a[Ipe[IlaloTc.g K 3KcrrnyaTarll|{u u Ha HLIX Bbl.4aeTcfl I{3BeUeHLIe O

Herrpr4roAHocTLI.

7.4 Pesylrrar v Aary noBepKr,r npeo6pasoBareJlfl peKoMeHAyerc, 3aHecrI'I B

coorBercrByrorurafi pirAen [aclopra (upu arou 3anracb AonxHa 6rns y4ocroBepeHa xleftuou
nonepure:rx).
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Ipu,roxenue J\bl

Pucyuox 3 - Cxevra pa6overo Mecra rppl IIoBepKe upeo6pa.:osarefleft SHUII-Z

PucyHox 4 - Cxepra pa6overo Mecra [pr4 onpeleneHul{ norpelrrHocrll I43MepeHI'Iq qacrorbl

npeo6pa:oBareneft 3HVI|I-}- .. . -X3 (xpon e SHVTII-Z-O- . . . -X3 )

COM1 COM2 COM3

lr'lcroqnrx

nepeMeHHoro roKa h HanpnxeHH,

t; u l; uAuBucuN lAIrl,

lA lB lc

U.

uB )Hnn-2

uc

UN

t;
t;
l:

r; r;

l-1pr6op

An9 ,43MepeHh9

3neKTpu'{ecKhx

Be,lUqhH

l.'
U^

UB

uc

UN

lA

lB

lc

U^

UB

uc

UN

t:
lA

lg

lB

ra

lc

3Hhn-2-...-X3

U^

UB

uc

UN

l^'

lA

t;
lB

l;
lc

14croqurx

nepeMeHHoro ToKa

x HanpcxeHhf
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Pucynor 5 - Cxelra pa6ouero Mecra rpu roBepKe upeo6pa:onarelefi 3HI4II-2-0-...-X3

Pracynox 6 - Cxeua pa6ouero Mecra npu onpeAeJIeHIrH norpellrHocrl4 I{3MepeHI,Is qacrorbl

npeo6pasoBarers 3HI4II-2-0-. . . -X3

Ethernet

M3K 51850'9-2
lHhn-2-0-...-x3KU61850

MIK 51850-9-2
lH14n-2-0-...-x3CMC256ptus
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llpu.uoxeuue J\b2
(percoueutyevroe)

IIPOTOKOJI
flonepxu upeo6pasoBareJrf, Lr3MepurenbHoro nuorotfyuxqploHanbHoro 3HI'1II-2

or (_) _=:_ 201_ r.

I Ilonepnenaufi npu6op:

3HVrn-2- eepcur llO: foA srrnycxa

flpraua.4reNur:

2 3ra.ronuoe o6opyaoBaHrle:

YcraHoexa Ar.s roBepKu cqerr{r{KoB 3neKrpo3Heprl'Iu yIIIy-M3 3.1K l\b B cocraBe:

-npu6op oneKTpou3Mepr{renbHblfi aralousufi naHoro@yHKlll,Iouanrustfi <3ueprouounrop 3.1

K) Ne _;
- 6nox reHeparopa-cuHre3aropa <3neproSopvra 3. 1 >.

3 Yc,roeuq [oBepKI{:

Teuueparypa oKpyxarcqefi cpeAbl

OruocurerbuaJl BJlaxHocrb Bo3Ayxa

AruocSepHoe AaBneHIae, xIIa (uu.pr.cr.)

4 Pesylr,rarbl rIoBepKI{:

4.1 I4suepeHne HarlprxeHl{q repeMeHHoro roKa qacrorofi 50 fu
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1.1 Han VE uA K I4qecKI4e 3HaqeHu,

I{b Urr., B L/ro"., B AU,B 6u,o flonycx,
6U,o

yu,o ,{orycx,
yu,oh

1 17,54 0,20 0,20

2 28,85 0,20 0,20

a
J 46,16 0,20 0,20

4 57,7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

BunoA: roAeu/ue roAeH

Busoa: roAeu/ne foAeH

BHeol: roAes/ue roAeH

l.ZHarrcxxeHue 6a3bl A IHeKBaAparl4qecKIre 3Har{eHIu HalpsxeHI'If, ocHgEH94'{q919rg

Nb Urr.,B Unor., B AU, B 6u,o .{ouycx,
6u,o

yu,o ,(ouycx,
yu,'

1 I 1,54 0,20 0,20

2 28,85 0,20 0,20
a
J 46,16 0,20 0,20

4 57,7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

4.1 HanpsNeuue Sa3bI B (cpeanex HI{CCKHE 3HAqCHU'

N9 Urr.,B (/nn*., B AU,B 6u,o ,{onycx,
6u,oh YU,o

,{ouycx,
yu, o/o

11,54 0,20 0,20

2 28,85 0,20 0,20
a
J 46,76 0,20 0,20

4 57,7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

4.1.4Harrc xeHI,Ie u B (cpeaHeKBanparutlecKre 3HaqeHLIfl Hanp.,IxeHlrg ocnosHofr qacrorbl

Ne Urr., B L/nor., B AU, B 6U,o Ionycx,
6u,o

yu, o/o .[orycx,
YU,o

1 11,54 0,20 0,20

2 28,85 0,20 0,20

J 46,76 0,20 0,20

4 \77 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0.20 0,20

Brmol: roAen/ne roAeH
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4.1.5 HauDsNespIe C c e( qecKl4e 3HaiIeHI4fl

Ils Urr., B [/nou., B AU, B 6U, o/o ,{onycx,
6U,o YU,OA

,{onycr,
YU,oh

I 11,54 0,20 0,20

2 28,85 0,20 0,20

J 46,r6 0,20 0,20

4 5l,l 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

BHeon: roaeH/He roAerr

C

BrrsoA: roAeH/ne roAeH

4.1.4 llunefinoe uaupflxeHl,Ie AB

BsrsoA: roAeu/ne roAeH

4.1.5 llunefiuoe uanpxNeriue BC

BHoft qacrorbl)4'l.6Hanp,flxeHpIesasrrU(cpeAuexBaApaTI,IqecKHe3HaI{eHI4,HaIIpgxeW

Ns Urr.,B Unor., B AU,B 6U,OA
Iouycr,

6U,OA YU,OA
,{ouycx,
yu,o

1 71,54 0,20 0,20

2 28,85 0,20 0,20

3 46,16 0,20 0,20

4 57,7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

Ne Un,B [/nou., B AU, B 6U,yo ,(onycr,
6U,OA

yu,o ,{onycr,
yu,yo

1 19,98 0,20 0,20

2 49,96 0,20 0,20

J 79,95 0,20 0,20

4 99,93 0,20 0,20

5 779,92 0,20 0,20

6 149,90 0,20 0,20

J\9 Urr., B (/nn", B AU" B 6U,oh ,{onycr,
6u,o

yu, o ,{onycx,
YU,o

I 19,98 0,20 0,20

2 49,96 0,20 0,20

J 79,95 0,20 0,20

4 99,93 0,20 0,20

5 119,92 0,20 0,20

6 749,90 0,20 0,20
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BrmoA: roAen/ue roAen

4.1.6 llu:aefiuoe uanprNesue CA

BHsoA: roAeH/ne roAeH

4.2I4zrv.epeHlre cI4JIbI [epeMeHHoro roKa'racroroft 50 fu

BrrsoA: roAen/He roAeH

Ne Urr., B LLor, B AU, B 6U,YO
[onycx,
6U,yo

yu, o [onycx,
yu,oh

I 19,98 0,20 0,20

2 49,96 0,20 0,20

J 79,95 0,20 0,20

4 99,93 0,20 0,20

5 119,92 0,20 0,20

6 149,90 0,20 0,20

4.2 Tox dasrt A CPC,IIHEKBAAPATHqECKHE 3HAqEHI,Ifl

Ns 1rr, A /nnr.' A A1, A 6I,yo ,{onycr,
61, o

yI, yo Ionycx,
yI, yo

I 0,05 2,00 0,20

2 0,1 2,00 0,20

J 0,5 0,75 0,20

4 1,0 0,20 0,20

5 ')\ 0,20 0,20

6 5,0 0,20 0,20

1 '7\ 0,20 0,20

8 10,0 0,20 0,20

4.2.2 Tox A cpeAHeKBaApaTI,IqecKHe 3HaqeHl{.,I HanpqxeHl4.'I OCHOBHOfi rlacroTbl

Ne In, A Inou., A A/, A 61, yo .{ouycx,
6I, o YI, 

o .{ouycx,
yI,yo

1 0,05 2,00 0,20

2 0,1 2,00 0,20
a
J 0,5 0,J5 0,20

4 1,0 0,20 0,20

5 )\ 0,20 0,20

6 5,0 0,20 0,20

7 '7\ 0,20 0,20

8 10,0 0,20 0,20

BrreoA: roAeH/He ro.(eH
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4.2 Tor B CKBA.IDATHTICCKLIE 3HAqCHI,I'

Ne Ir"r., A 1nor., A A1, A 61, o/o Ionycx,
61, yo

yI, yo lonycx,
YI, 

oh

I 0,05 2,00 0,20

2 0,1 2,00 0,20

a
J 0,5 0,15 0,20

4 1,0 0,20 0,20

5 )5- )" 0,20 0,20

6 5,0 0,20 0,20

7 '7\ 0,20 0,20

8 10,0 0,20 0,20

BHsoA: roAeH/He roAeH

Brrsor: rotreH/He roAeH

4.2.4Tox 6asrI B I,IqCCKI,I E 3HAIICHI4,f, H ATIPfl XCHI4fl OCH OBHOfi IIACTOTbI

Ns 1rr., A Inor., A MA 61, oh ,{ouycr,
61, o/o

yl,yo ,(onycr,
yI, o

1 0,05 2,00 0,20

2 0,1 2,00 0,20

3 0,5 0,75 0,20

4 1,0 0,20 0,20

5 ,s 0,20 0,20

6 5,0 0,20 0,20

7 75 0,20 0,20

8 10,0 0,20 0,20

4.2.5 Tox 6a:u C KBANDATI,ITIECKHC 3HAI{CHU,g

l\b 1rr., A Ino.., A MA 6l, o ,{onycx,
6I, o

yI,oh ,{onycr,
YI, o

1 0,05 2,00 0,20

2 0,1 2,00 0,20

J 0,5 0,75 0,20

4 1,0 0,20 0,20

5 ?{ 0,20 0,20

6 5,0 0,20 0,20

7 '75 0,20 0,20

8 10,0 0,20 0,20

BrIsol: roAes/ne roAeH
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4.2.6Torc 6asrI C cpenHeKBaApaTI.IqecKI{e 3HaqeHI'Ifl Hanpsry

Ns Irt, A Inor., A A1, A 61, o/o Ionycr,
6I,oh

yI, yo ,{onycx,
yI, oh

0,05 2,00 0,20

2 0,1 2,00 0,20

J 0,5 0,75 0,20

4 1,0 0,20 0,20

5 ?s 0,20 0,20

6 5,0 0,20 0,20

7 75, ,- 0,20 0,20

8 10.0 0,20 0,20

BHsoA: roAeH/He roAeH

4.3 Vlztv,epeHl{e qacrorbl nepeMeHHoro roKa

4.3.1 r{acrora

Ilb .f,r, fu ,fiou., fq Al ru ,(onycx,
Al ru

1 45 0,010

2 48 0,010
a
J 50 0,010

4 52 0,010

5 55 0,010

Brreor: roAen/He roAeg

4.4l4zvepeHl{e HanprxeHlrfl [epeMeHHoro roKa r{acrorofi 45 fu

4.4.1 HarrpaxeHl{e (f a:u A

Ns [/rr, B [/nor., B AU,B 6U,OA ,(onycx,
6U,yo

yu, o/o .{onycx,
YU,oA

i 11,54 0,20 0,20

Z 28,85 0,20 0,20

J 46,16 0,20 0,20

4 57,1 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

BHso.[: rolen/ne roAeH
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4.4.2 Harry.sxeHlre tPa:rt B

BHso.q: roAen/He ro[eH

4.4.3 Harryf,xeHl{e $asu C

BbreoA: roAeH/ne roAeH

4.5 I,lsrrrepeHl4e HanpfixeHl'Iq [epeMeHHoro roKa rracrorofi 55 fu

4.5.1 HanpsxeHl4e Sassr A

Ns Urr., B Urou., B AU, B 6U,oh ,{ouycx,
6U,o

yu,yo ,{ouycr,
yu,o

1 11,54 0,20 0,20

2 28,85 0,20 0,20

J 46,16 0,20 0,20

4 57,7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

Irb U-,8 f/no.., B AU,B 6U, o/o flonycx,
6U, o/o YU,OA

,{orycx,
yu,oh

11,54 0,20 0,20

2 28,85 0,20 0,20

J 46,16 0,20 0,20

4 57,J 0,20 0,20

5 69.24 0,20 0,20

6 86,55 0,20 0,20

JS Urr., B (/nn", B AU, B 6U,o !onycr,
6U,o

yu,oh ,[onycr,
YU,oA

1 17,54 0,20 0,20

2 28,85 0,20 0,20

J 46,16 0,20 0,20

4 57,',7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

BHaoA: roAeu/He roAeH
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4.5.2 HanpqxeHlle Sasrr B

BsrsoA: roAeu/ne roAeH

4.5.3 HaupsxeHlle Qa:u C

BHsor: roAen/ne roAeH

4.6 Irl:rvrepeHl4e cLIJIrI nepeMeHHolo roKa qacrorofi 45 fu

4.6.1 Tox Sa:u A

Ne Urr., B Uror., B AU, B 6U,yo !onycx,
6U, o/o

yu,o Iouycx,
yu, o/o

1 77,54 0,20 0,20

2 28,85 0,20 0,20

J 46,16 0,20 0,20

4 57,7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

Ns (/rr., B (/nor, B AU, B 6U, o/o ,{ouycx,
6U,o YU,'A

,{ouycx,
YU,o

1 77,54 0,20 0,20

2 28,85 0,20 0,20

J 46,16 0,20 0,20

4 57,7 0,20 0,20

5 69,24 0,20 0,20

6 86,55 0,20 0,20

Ne Irr., A Inou., A MA 61, o ,(ouycr,
6I,oh YI,OA

,{ouycn,
YI, 

o

0,05 2,00 0,20

2 0,1 2,00 0,20

a
J 0,5 0,75 0,20

4 1,0 0,20 0,20

5 )5 0,20 0,20

6 5,0 0,20 0,20

7 75 0,20 0,20

8 10,0 0,20 0,20

Bsmoa: roAeH/He roAeH
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BrrnoA: roAeu/ne roAeH

4.6.3 Tox Sa:u C

4.6.2Tox $a:u B

Br,BoA: roAen/ue roAeH

4.7 LlzuepeHl{e cI,IJIrI nepeMeHHoro roxa'{acroroft 55 fu

4.7.1 Tox Qasu A

Ils 4.., A 1nou., A MA 61, o/o ,{onycr,
6I,yo

yI, o ,(onycr,
YI,oA

0,05 2,00 0,20

2 0,1 2,00 0,20

J 0,5 0,75 0,20

4 1,0 0,20 0,20

5 )5 0,20 0,20

6 5,0 0,20 0,20

7 7\, )- 0,20 0,20

8 10,0 0,20 0,20

Ne 1.r' A 1nou., A A1, A 61, yo ,{onycr,
61, o/o

yI,', ,[ouycr,
yl, o/o

1 0,05 2,00 0,20

2 0,1 2,00 0,20

-) 0,5 0,75 0,20

4 1,0 0,20 0,20

5 ,s 0,20 0,20

6 5,0 0,20 0,20

7 7< 0,20 0,20

8 10,0 0,20 0,20

Ile Irr., A Inou., A A1, A 61, o !ouycr,
6I,oh YI, 

o Ionycx,
yI, o

I 0,05 2,00 0,20

2 0,1 2,00 0,20

3 0,5 0,75 0,20

4 1,0 0,20 0,20

5 )5 0,20 0,20

6 5,0 0,20 0,20

7 -t \
| )J

0,20 0,20

8 10,0 0,20 0,20

Buno.u: ro,rleH/He roAeH
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4.7.2Tox Qasu B

Ne 1rr., A Innr.' A A1, A 61, yo .{onycr,
61, o

yI,', ,{onycr,
yI, yo

0,05 2,00 0,20

2 0,1 2,00 0,20

3 0,5 0,7 5 0,20

4 1,0 0,20 0,20

5 )\ 0,20 0,20

6 5,0 0,20 0,20

1 't5 0,20 0,20

8 10,0 0,20 0,20

BrrsoA: roAen/He roAeH

4.7.2Tox Sa:u C

Ilb /rr., A Ino"., A MA 61, oh ,{onycr,
61, yo YI, 

oA ,(onycx,
YI,oh

1 0,05 2,00 0,20

2 0,1 2,00 0,20

J 0,5 0,75 0,20

4 1,0 0,20 0,20

5 )\ 0,20 0,20

6 5,0 0,20 0,20

7 '75
' ,- 0,20 0,20

8 10,0 0,20 0,20

BHsoA: roAeH/He roAeH

4. 8 Irl:uepeHl4e cyMMapHofi aKTuBHofi MouIHocrI'I

4.8. 1 ArruBHar{ MotuHocrb

Ne U,rr, B /rr., A cos(hr Prr., Br Pnn*., Br AP, BT 6P, o/o ,{onycr,
6P, o/o

yP,yo ,{ouycr,
YP,oA

I 57,7 0,05 1,0 0,50

2 57,7 0,5 1,0 0,50

J 57,7 1,0 1,0 0,50 0,50

4 51,7 )5 1,0 0,50 0,50

5 57,7 4,0 1,0 0,50 0,50

6 57,7 5,0 1,0 0,50 0,50

7 57,7 6,0 1,0 0,50 0,50

8 57,7 '75
, )" 1,0 0,50 0,50

9 57,7 10,0 1,0 0,50 0,50

10 577 5,0 0,5 0,90 0,50



26-

t1 \77 5,0 -0,866 0,50 0,50

t2 51,7 5,0 -0,5 0,90 0,50

13 57,1 5,0 0,866 0,50 0,50

BHeo[: roAeu/ue roAeH

4.9 IrlsvrepeHlle cyMMapnofi peaxrueHofi I\aouHocru

4.9. 1 PeaxrilBHas MoluHocrb

Ne Urr., B I,rr, A sln(pT ?rr,BAf Qnou.,
BAp

LQ,BAP 6Q,oh ,{onycr,
6g,oA

yQ,o Iouycr,
yQ,oh

I 57,7 5,0 0,866 0,50 0,50

2 57,7 5,0 1,0 0,50 0,50

J 57,7 5,0 0,5 0,90 0,50

4 51,7 5,0 -0,866 0,50 0,50

5 51,7 5,0 -1,0 0,50 0,50

6 57,7 5,0 -0,5 0,90 0,50

BrrnoA: roAen/ne roAeH

4. 1 0 I4srr,repeHl4e cyMMapHofi uolnofi MotuHocrll

4. 1 0. 1 flolsas MolrrHocrb

Ne f/,,r, B 1rr., A Slrl(px. Srt., BA Snou., BA A,S, BA 6,5, % ,{ouycx,
ES, % T,s, % .{onycx,

ys,oh

1 57,7 5,0 1,0 0,50 0,50

2 51,7 5,0 0,5 0,50 0,50

3 51,7 5,0 0 0,50 0,50

4 57,7 5,0 -0,866 0,50 0,50

5 \'7 7 5,0 -0,5 0,50 0,50

6 57,1 5,0 0,866 0,50 0,50

BsrsoA: roAen/ne roAeH

4.i 1 I4ruepeHl{e Ko3SOI{uI{eHra axrusHofi MoIrrHocrI'I

4.1 1.1 Koe${uuueHr aKrI'IBHofi MourHocrrl

Na Ur.., B 1rr, A cos(p COS(per. COS(puzu, Lcosrp
Ionycr,

Lcosrp

1 57,7 5,0 1,0 0,01

2 57,7 5,0 0,5 0,01

J 57,7 5,0 -0,866 0,01

4 \'7 7 5,0 -0,5 0,01

5 57,7 5,0 0,866 0,01
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Brrnon: roAes/ue roAeH

4.l2klzvepeHIre yfnoB sasonrx CABIIToB MexAy sa':nrnralr HaIIpflxeHI'LMH ocHoBuofi rapltouuru

(ronrxo ana uoan$ uKalia:lr 3HI4II-2-"' -X3 )

4.12JYrol Sa:oBoro cABI4ra MexAy HarlpflxeHllxurl $as A pI B

BrBoA: roAen/ue roAeH

4.12.2 Yron SasoBoro cABI'Ira MexAy Haflpf,xeHlrrrt'ru sas B u c

Quc,q' Qu.tstr, QtJ,lBuzu' LQuet,"
,{onycr,

LE,l\b U,,,,8 1rr, A (Puta, Quac,

0,1
1 5,0 t20 t20 t20

0,1
2 51 7 5,0 110 120 r30

0,1
J \'7 7 5,0 130 110 t20

0,1
4 5,0 r20 130 110

Quc,t, Qusctr' QuBCetzu,
LQuac,'

,{ouycr,
LrPuNe Un.,B 1.r., A Quta, Qunc,

t20 0,1
I 51,7 5,0 t20 r20

130
0,1

2 57,7 5,0 110 t20
r20 0,1

J 57,7 5,0 130 110

110
0,1

4 51,7 5,0 t20 130

BrIsoA: roAen/ne roAeH

4.12.2 Yron Qa-:oBoro cABlIra Mex,(y HalpqxeHl'Ixrvru $as C n A

QUCAe,, Quc,l*rzu' LrPuc.t,
,{ouycr,

L,puNs Urr., B 1rr., A Quta,
(Puac, Quct'

t20 0,1
1 5,0 120 120

0,1
2 \1 7 5,0 110 t20 130

120 0,1
3 Jl,t 5,0 130 110

0,1
4 <7'7 5,0 t20 130 110

Brteo.[: roAeu/ue roAeH

PesYlsrat:

llo pe3ynbTaTaM noBepKI.I upeo6pasoBaTeJIb II3Mepl'ITenruufi rntuorosyuxuuona-ublrsrfi

3HI4tI-znpr{3HaH |OAHbIM K npLIMeHeHI4}O, MeTpoJIOrHqecKI'Ie xapaKTeppICTI4KLI npeo6pasoBaTeJl

3HI4I7-2cooTBeTcTBltOT XapaKTepHCTI'IKaM,3afBIIeHHbIM B oIIlIcaHI',II{ TIIna'

AATA

20 f.
floAIIlIcb noBepHreJl


