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Hacro.squfi AoKyMeHT o6re4Ianxer r.rHcrpyKrluro [o oKcrrnyar aL\vu,
I'IHCTpyKI{I4IO nO MOHTaX{y, MeroAr4Ky rroBepKr4 pr coAep)KHT Onr40aHr4e ycrpoftcrna,
rIpIiHI{I{[ geficrnu.a, TexHLIqecKI4e xapaKTepyrcrtrKvr i4 cBeAeHux, ueo6xoAuMbre Ant
npaBl{nbHofi srcunyarallnl{ upeo6pa":osareJiefi pacxoAa )Kr4trKocrr4 r4HAyKrIHoHHbrx
Mr4Kp onp oq ec copHbx IIPITIM u roAAep )KaHvrfl ux p a6 oro cn o co 6 uo crr4.

L. HasnarreHr.re u o6.nacrb npr.rMeHenuq

3aniEcr
roropofi oH

1.1. llpeo6pa3oBarerlb pacxoAa I4HAyKrINounufi Mr4KponpoqeccopHhrfi IIpI{M
(n 4anrHefirueIra - npeo6pa3oBareJrb), upe4ua:Har{eH 4nr .tp.o6pasonaHafl. pacxo1a
xl{AKocrr{ B aMnyJrbcHrrfi gneKTpuqecrnfi clrrHan.

O6nacrr ilprlMeHeHr.r-s npeo6pa:osareJiefi:
norpe6lxeuofi nHTbeeoft H rexuuqecxofi BoA6r B COCTaBe pacxoAoMepoB r4
Te[rocqerql{KoB, a raKxe Apyrr4x 3neKTponpoBoArrr{trx xnAKocrefi B cr{creMax
KOHTpOIS u perynupoBaHl{t rexHoJrofr4irecKr,rx npoqeccoB B rrpoMbrrrrJreHHocrH, B
ToM qr{cJre s nuuesofi.

llpeo6pa:oBareJlu BblnycKalorc.s B AByx r{ciloriHeHr{rrx, r{Merorlux pa3nr{qHbre
MerponorHqecKlae xapaKTepkrcrr4Kpr, u o6osHarraeMbrx 6yr<neHurrMra r4HAeKcanaz <<O>>
(o6rt'rnoe IacnoJIHeHue) w <lI> (nperlr43noHHoe rrcfloJrneriue). IIo rracc n$urcaguu
cpeAcrB H3MepeHI{fi o6reua H Maccbr xr4AKocrr4, npnBetreHsofi s fOCT 8.510-2002,
npeo6pa":oBareJll4 c I4HAeKcolt <<O> orHocrrcx r pa6oquM cpeAcrBaM ueuepeHufi,
npeo6paroBareJlll c HHAeKcona <lb orHocrrcs x pa6ovaM sTaJroHau 2-ro pazpiga.

npeoop€BoBareJr.rr npr4 3aKa3e r4 B.qoKyMeHTAr\r4L4 4pyrOft npoAyKqr{r{, B
Moxer 6urr npHMeHeH:

flpeo6pasoBarerrb pacxo.qa [PI4M- [ 1 ] - t2l - t3 I KJIyE. 4 0 7 r r2.002Ty, r.qe
[o3r{rIHLr B 3anr{cr4 o3HaqaroT cneAyroqee:

[1] -ycnoeHrrfi npoxoA (uorrlragarlrHufi pa:nrep) rpy6ouponoga DN,
l2l - quQpa, onpeAeJulloular cuoco6 noAKJiroq eHuA BHerrrHero ra6enx:

<1>> ulu orcyrcrByer - KJIeMMHoe coeAlrHeHrae x-a6ens qepe3 repMoBBor;
<<2>> - na.aHoe coeAuHeHue ra6erig c BHeIIHIaM p€BbeMoM, nocraBJI.rIeMbIM c

npeo6pa:oBareneM;

t3] - 6yrceeHnrrfi raH4exc rlcrroJrHeHr{r:
<<O>> ulu orcyrcrByer - o6nqHoe i4crroJrHeHr4e;

(lI) - nper{r{3r{oHHoe HcnonHeHr4e.
1.2. Ilpeo6pasoBareJlb pa6oraer B KoMrrJreKTe c BToprlrrHbrM upra6opovr,

onpeAenrrcullrMKOII4IICCTBO HMIIynbcoB nepeBoAqrrlr4MI,IX B 3HAqEHHCvL'yvAvrL^rvu-{nrvr .r\tJJj.r.r'1svrrtt, rarvruJJr.b(/ut' sr uftpgljuAxll_u4M r4x B 3HaqgHHe pacxoAa

(pacxo4ouep) unu o6teva (cuervur xr4AKocrr4). B xa.recrBe Bropr{rrHbrx npn6opon
Moryr I{cnoJlb3oBarbct renno3HeproKoHTponnepbr lill42300, KoHTponnepbr
I43MepI4re JIbHbIe p erl4 crp lEpyroque MEPAAAT-M unra aHaJro n4qHbre r4M.

1'3' llpeo6pa:oBareJlb [peAHa3HarIeH Anfl pa6omr B MaKpoKnraMarr{qecKr{x
paLIoHaX c yMepeHHbIM I{ XonoAHbIM
Krl{Marr{rrecxoro racnonHeH us. YXII3

Krrr{MaroM no |OCT 15150-69
Ans sKcrrnyaTarJkrv B 3aKpbrTbrx

y.{eT pacxoAa H KoJri{rrecTBa

H I,IMEET BI,IA

IIOMEIIIEHI4.f,X
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(o6lenrax) c ecrecreeHHofi seurunslluefi 6es ucKyccrBeHHo perynupyeMblx
Krr4MarraqecKux ycnoeufi .

llpeo6pa:oBareJrb rrpeAna3HarreH Anf, pa6oru Bo n:prrno6e3onacHoM
noMerr{eHl4l4.

flo 3arrlr{rrleHHocrr4 or Bo3Aeitcr:sun oxpyxaroulefi cpe,qbr npeo6pa:oBareJrb
coorBercrByer r{crorrHeHra}o IPX5 uo |OCT 14254-96.

llo ctofirocru K MexaHrzqecKnM eos,qeficrBrz.rrM npeo6pasoBareJlb
coorBercrByer HcnorrHeHr{rc N2 no |OCT P 52931-2008.

llo ycrofiqr,rBocrn x eosAeficrBr{ro reMneparypbr r{ BJraxHocrn oKpyxarcqero
Bo3Ayxa npeo6pa:oBareJrb orHocr4rcr K rpyrre C3 no |OCT P 52931-2008, tr.s
TeMrreparyp or Mr{Hyc 10 lo +50oC r4 orHoclrrerirsofi BJraxHocrra ne 6oree 950/0.

2.Texu uqecnr{e .rIa HHbre

2.1. I,Isuepreuax cpeAa HeB3pblBoorracHafl xrrAKocrb, Ho coAepxcalqall
pacrnopenHufi cepoBoAopoA. I4snep.aeuafl cpep.a AonxHa 6urr HearpecclreHofi x
crailn MapKLr I2XI8H10T |OCT 5632-72, ra Sroponnacry O-4 |OCT 10007-80.

llapauerpbr H3Mepf euofi cpeAbl :
Tevrneparypa, oC or 1 lo 150
Pa6o.ree AaBJreHrae, MlIa .go 2,5
VAenrsas DireKTpr4qecKafl rrpoBoAlrMocrb, Cla/u or 5.10-*.qo 10
MexatrxqecKrae upurrrecu, r/rt He 6oriee 0,5

2.2. llpeo6pa:oBareJrb nupa6arunaer nunymcHsrfi nrrxo4nofi cpIfHaJI,
raJrbBaHurrecKu p€BBr3aHHufi c gneKTpflqecxofi cxeuofi (vepee ouronapy).

,{nurenrHocrb HMnyJIbca He MeHee 250 rrar<c.
2 . 3 . HorvrnH aJrbHbre p a3Mepbr n [krana3oHbr p acxo4 a np eo6pas o narer efi .
2.3.I. Ycrosnbre npoxo4u rpy6onpoBoAoB, Ha Koropbre ycraHaBJrnBarorc.rr

npeo6pa:oBareJrr{, 14 Auana3ourr npeo6pa3oBaHl,u pacxoAa npr{BeAeHHs ra6r.2.1
2.3.2. llpe4enrHue 3uarreHur BecoB HMrynbcoB (xoeQQuqr4eHroB K)

npeo6pa":osarerefi c pa3nr{qHbrMu HoMI4HaJrbHbrMr4 pa3Meparvrr4 npr4BeAeHbr B
ra6rr.2.2. Kompenroe 3HaqeHr4e roeSQHIIHeHra K yica:rrnaercx B nacnopre
[peoopa3oBaTeJr.'I.

,ftnrelsnocrr BbrxoAHoro l,IMnynbca ycraHaBnvrBaercfl. npn Hacrpofirce
npu6opa. CmH4aprHbre AJrr.rreJrbHocrrI r4MnynbcoB cocraBnrror:

- npu MaKcr{M€urbHoM 3Har{eHr{r4 xoeS$r,rqueHra K - 300 rur<c;
- npu Mr{HHM€LrbHoM 3HarreHr4r,r xos$Sraur{eHra K - 30000 vrxc.
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Talruua2.2
HourEttarbHbre

p€l3Mepbr
Koe$SnqueHr K, uvrnynrc/vr'

MuHuua-nbHoe
3HAIICHI,lC

Marccurraa-nbHoe
3HAIICHI4E

DN 10 12000 2000000
DN 15 6000 1000000
DN 20 3000 500000
DN 25 2400 400000
DN 32 1200 200000
DN 40 900 1s0000
DN 50 600 100000
DN 80 240 40000
DN 1OO 180 30000
DN 150 90 1 5000

2.4. IIpeaeJI Aonycraeuofi orHocllTersuofi rorperxHocru npeo6pa:onareJrs He
IIpeBblrrraeT:

- Anf, npeo6pa^:oBareJrf, r4crroJrHeHz.rr (O) (*],O)% or upeo6paayeMoro
3HalIeHI{t H3Mepf,eMoro pacxoAa B Auana3oHe or Qn.o." Ao QHaruo n (+2,0)o/o or
npeo6pa":yeMofo 3HarreHl4f, l{3MepreMoro pacxo Ia B ELrana3oHe or Qru"" Ao Qn.p.* ,

- Anr npeo6pasoBarerr.r HcrroJrHeHr4r (n) - (t0,25)% or npeo6pa3yeMoro

Tadrmua 2.7
YcroeHrIe
npoxoAbr

(HorraranalbHbre
pasNaeprr)

IrIHAercc
HCNOJIHEHI{f,

flizanasonu npeo6pa3oBaHr,r.f, pacxopa, tf lu

Q"urt Qn.p., Qru"o

DN 10 o 0,03 0,03 3
n 0,03 2

DN 15 o 0,03 0,06 6
DN 20 o 0,06 0, r2 I 2

DN 25 o 0,075 0 , 1 5 1 5
II 0 , 15 1 0

DN 32 o 0 , 1 5 0,3 3 0
DN 40 o 0,2 0,4 40
DN 50 o 0,3 0,6 60

DN 80 o 0.75 1 , 5 1 5 0
n t \ 100

DN 1OO o 1 ,0 2.0 200
DN 150 o 2,0 4,0 400

3HaqeHzf, Lr3MepreMoro pacxoAaB [vrarra3oHe or Q"u", ,Ao Q'u,ao.



IIp eo 6p a3 o Bamenb pacxo d a II P UM
2.5. BuxoAHaf, Ilenb npeo6pa:oBareJlt raJrbBaHr4r{ecKr4 pa3Bfl3aHa or ocrErJrbHbrx

qeneft r4 Koprryca r4 ?rMeer rrapaMerpbr:
HzsKoe conporr{BJreHne, Ou, ne 6o.rree - 200;
Bucoroe conporr{BJreHue, Ou, ue MeHee - 50000;
llpe4enruo AonycKaerraufr ror, uA - 30;

- llpaaeJlbHo AonycKaeMoe HanpsxeHi4e riurbBaHu.{ecrofi pa3Br3KH, B - 30.
2.6.Hanp.,rxeHue nrrranur n norpe6.n fleMafl MorrlHocrb.
2.6.1. lftzrasrae npeo6pa:osarerefi r4cnoJrHeHr4r (O) ocyiqecrBJr.rrerc.s or

BHeIIrHefo HcroqHI4Ka rlocro.flHHoro roKa ctaluruwrpoBauHbrM Haup.rrx{eHneM
(24t3)8.llorpe6nxeirmtft roK - ne 6onee 40 rr,rA (norpe6n fleMaflMorr{Hocrr ue 6oree
1 Br).

2.6.2. lluraHne npeo6pa^:osarerefi l4crroJiHeHr{r (lb) ocyqecrBJr.rrerc.f, or
BHeIrIHero ucroqHl4Ka [ocro.sHHoro roKa cta6urusr4poBaHHbrM Harrp.rr]KeHr4eM
(2411)8. llotpe6nxeuufi roK - ue 6oree 80 uA (uorpe6n neMafl.MorrlHocri ne 6onee
2 Br).

2.7 . CoeaHHeHI4e npeo6pa:oBareJlt c lrcrolrHrzKoM rrprraHr{.s nporr3BoAutcs. 2-x
xI{JibHhIM ra6eneu HnrI orAeJIbHbIMtI npoBoAaMpl cerreHge )KHJrbr Lr nJrHHa rca1ets,
AoJIXHbI 6urr no4o6paubl TaK, .Iro6H BbrnoJrHflJrucr rpe6oBaHLrfl n.2.6. Cnrnal or
npeo6pa:oBaren{ Bo eropn.rHrrfr npra6op AonxeH nepeAaBarbc.fl ro
SKpaHI{poBaHHoMy xaOenro rrJIIa rlo xa6emo, BbrrioJrHeHnoMy B BraAe srarofi napbr, c
conporr4BJreHr4eM raxAofi xlrJrbr ue 6olee 20 Orra..

2.8. Macca upeo6pa:oBareJl.s n ero ra6apnurrre pa3Mepbr npr{BereHbr B
rrpr{no}fieHuu 3.

3. KonanJreKT rrocraBKrr

3. I . KorranneKT rrocraBru npeo6pa3oBarenr coorBercrByer ra6rzqe 3. 1 .

Talrruua 3.1
HauueuoBaHr4e 06osHaqeHrae

AOKyMeHTa
Kor-no flpuueuaune

IIPI{M-IDNI-1 KIIyE.407I12.002Ty 1
rrPr4M-fDN-2 KJIyE.407112.002Ty 1

I

Pa:leu
zPMI8KXX7|XXX t

I [nx IIPI4M-[DN]-2

Kouulercr
MoHTaxHsrx qacrefi:

flporna4rrE
Orauqu orBerHbre

Eolru
fafixn

1

_t llo saxa:y
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4. IIpnHrIun AeficrBuq u KoucrpyKunfl upeo6paroBareJrfl

4. 1 . frPl4Hry4rr E,VTCTBVLA
4.1.1. llpznquu Aeficreut npeo6pa:oBaren.s pacxoAa ocHoBaH Ha f,BJreur.rr{

SileKTpoMaruurnofi LIHAyKIIHI4. B noroxe 3neKTpolpoBo.qHofi xra4xocrli c noMorrlbro
KaTyIIIeK I,IHAyKTI..IBHOCTLI CO3AaeTC.[ MafHHTHOe rroJre, [epleHAkrKynf,pHoe
HanpaBJIeHI{Io [orora. B xuAKocrr4, KaK B ABr.rxyqeMcr rrpoBoAHr{Ke, HaBoAtrrcfl.
3ileKrpoABlaxylrlafl curra (3AC), Berurrr4Ha xoropofi nponopqzoH€LJrbHa cpe4Hefi no
ceqeHulo cKopocrl{ ABI{xteHHf, xHAKocrH (r.e. reKyrrleMy o6reuHovry pacxoly
xI{AKocrH) u roKy B KaryluKax. 3AC cHr,lMaerc.rr AByM.rr 3neKrpoAaMn,
ycraHoBiIeHHbIMH B Tpy6e npeo6pasoBareJlf, nepneHAr4KympHo HanpaBneHr4-rrM
MaTHLITHOTO IIOJIT I4 nOTOKa Xfl.IAKOCTH 14 KOHTaKTI{pyrcUIHMI4 c I{I4AKOCTIIO.

4.I.2. Ans I4cKJIIoqeHIuIs BIruflHLrfl crarr{qecKoro gneKTpr4qecKoro [oJr.f,,
BO3HI4KaIOqefO Me)KAy MeT€L[rHqeCKiAMr4 3neKTpoAaMr4 B ]ruAKOCTr4
(:lerrpoxllMl4rlecKufi norenuuatt) u ApyrHX cryuafiirux eo:4eficryuit, MarHr4rHoe
noJle, QopunpyeMoe KaryIIrKaMLI, nepr{oAr{rrecKr4 r43MeHrerc.[ rto onpeAeneHuoMy
anfopHrMy.

4.I.3. (Doprr,rupoBalvre I4MnyJIbcoB ToKa B KaryrrrKax raHAyKTr{BHocrr4, cH.srue
BeJIUqLHbI 3AC c 3neKTpoAoB, BbIAeneHI{e rone3Horo c}rrHana r4 rrpeo6pasonanue
eIO B nOCJIeAOBaTeiIbHOCTb BbIXOAHbIX i.IMIIynbCOB OCyqeCTBJIgeTCt 3JIeKTpOHHbIM
6noxoir,r, pa6orarorqr{M noA ynpaBneHr{eM MnKpolpoqeccop a.

4.2. COCTAB TIPEOEPA3OBATE TIA
flpeo6pa:oBareJlb cocrorlT I43 .{Byx ocHoBHrrx qacrefi: nporoqHoit \actu u

gneKTpoHHoro 6loxa, coeAI{HeHHbrx IroJibrM KpoHruTefinona.
4.2.1 . Koncrpyr<qr4r nporo.rHofi qacrr{.

flporouuax qacrb HMeer rpy6y Kpyrnoro cerreHr4.f,, $yreponaHHyro
r  r )

QTOpOnnacToM.' B rpy6y Ar4aMerpanbHo rrporr{BonoJroxHo repMerrarrHo
BMoHrr4poBaHhr ABa eJreKrpoAa rrs craJru I2XI8H10T. CHapyxn rpy6u
pacnoJloxeHbl coocHo ABe KaTyrxKr4 r4HAyKTr,lBHOCTtl, OCI.I KaTyrrreK
nepIIeHALIKynflpHbI HanpaBneHllio MexAy sneKTpoAaMI{. Tpy6a 3aKrrorreHa B
cralruofi Kopnyc, xnlarcrquficx oIHoBpeMeHHo MarHr4rorrpoBoAoM HHAyKTopa.
llponoga or KaryIIIeK I4HAyKTopa u or r43Mepr,rrenbHbrx 3neKTpoAoB npoxoArr qepe3
norufi xpoururefiH K 3JreKTpoHHoMy 6lory.

' flpunreuauue. flporounaa qacrb He coAepxnT BHyrpeuHr4x Bbrcry[aioilIrax uacreft,
no3ToMy AIt pacqeTa noTepb Hanopa npfi npoeKTr4poBaHr{r{ KoHKpeTHOfO y3na r{3MepeHr4r pacxoAa

7

Pyiroaogcrno
no SKcnJlYutarfyru

KJIyE.40 7 112 .002P3 1 Ha naprurc rocraBKlr,
Ho He MeHee 1 gr<s. B
oAHH aApec

flacuopr KIIyE.407112.002nC 1
I,Iucrpyxqu.rr no
TecTr{poBaHHro 14

sacrpofire

KJIyB.407 r12.002UTH I llo saxa^:y



JrreKTpoHHbIlI oJIoK llHuM HMeer ABe MoAr{QHKal;r,zrLr, orrgqaro111uxcfl
cnoco6oM 3neKTpuqecKoro coeAI{HeHI4r c BTopHqHbrM npra6opolu. Ilpeo6pa:oBareJr6
c sneKrpoHHbIM 6lorou uo4u$uxa\nv 1 uueer o6osHa.re"r. lPIrnvI-[DN]-1, a
npeo6pasoBareJlb c sneKTpoHHbIM 6norou uo4usrar< arJuvr 2 uveet o6osHa.regr4e
IIPI4M-[DN]-2, rAe DN yctonHsrfi rpoxo.tr (nouzsanr,r+r-rfrr nacven)vcrlosHsrft npoxoA (Houraualrnrrfi pasuep)
rpy6onpoBoAa.

4.2.2.1. B ropnyce oJreKrpoHHoro 6noxa vroara0nraqara 1 lrMeerc, ilrrara, Ha
xoropofi pacEoJloxeH paareuuufi coeAraHr4Tenb rnr noAKrroq eHufl pa3beMa c

llnara Kperrr{Tcs K Koprrycy oneKrpoHuoro 6noxa AByMs BrrHTaMr{.
4.2.2.2. B ropnyce eJreKrpoHHoro 6noxa volruburcauuu 2 rzMeerc, raK€ur xe

rIJIara, KaK B uo4Ia$zrarJuu 1, no KJIeMMHbIe KoJroAKn coeAr,rHeHbr npoBoAaMr4 c
BH€IITHI{M pa3beMHbIM coeAHHI{TeJreM c noMorrlbr-o nafiKr4. llpeo6pa3oBareJrb HMeer
nrxo4nofi p€BbeM XP1 (2PMf 18F7IX) ArI.a noAKrrroqeHr{.rr K Bropr{qHoMy npu6opy.
CxeuauoAKrloqeHuf, npr{BeAeHa B rrpranox{eHun I, puc.2.

4.2.3. Kopuyc gJIeKTpoHHoro 6nora Kpenr.rrcr 6omosrriuu coe.unHeur.rrMr{ K
rpoumefiHy nporouHofi qacrr.r c
nporr4Borroloxnofi cropoHbr Kopuyc
rcpMerr{3npyoueft upoma4rofi .

IIp eo 6pas o 6 amenb pacxo d a np I4M
npeo6paronareJlb cneAyer paccMarpuBarb, KaK nprMonr{Heftssni rracroK rpy6onpono.ua,
uuetotquft AraaMerp (DN) u rJrr{Hy (L) nporougofi qacru (llpunoNenue 3).

4 .2.2. KoHcrpyrrlrrr orreKrpoHHoro 6lora.
SnemponHsrfi 6nor NPNM

npoBoAaMr4 or nporo.ruoft
BHeruHero ra6els (npono4a
BHyrpb sJreKTpouHoro 6lora
npr4Jro)r(eHnu 1, puc.1 .

qacrl4 vr KJIeMMHbIe KOJIOAKI{ rrrfl npl4coeAlaHeHr.Lfl
ilvrrannfl u cnrHanbHbre npono4a). Ka6enr BXoAHT

qepe3 repMoBBoA. Cxevra rloAKJrroqelur [pprBeAerla B

repMern3upyroqefi nporna4rofi. C
3aKpbrBaerc.s rpuurxofi, TaKXe c

4 .3, OTfuICAHI,IE PAEOTbI SNEKTPOFIHOIZ CXEMbI
4.3.I. SlextpoHHat cxeMa npeo6pasoBareJrf, pacxo.qa cocrogT v3 rpex

ocHoBHbIX 6noros: 6nox ffiro.Iefi .nos6yx4eHux roKa i.rHAyxTopa; ycr{Jrurenb
cHrHaJroB 3AC or oJreKTpoAoB; Mr.rKpoilpoueccopHhrfi 6nox o6pa6orxn.

4.3.1.1. Fnor rnroqefi nos6yx4eHlrt roKa HHAyKropa -$opnaupyer pa6ovufi rox
r.rHAyKropa NOCJIE.IIOB ATENbHOCTI4 : <floroxureJrbHoe)4raAJ^rvyc] n u\rvJleAuEar'trJl.bnuu'lr4: ((IloJtO)KIlTeJIbHoe) HanpaBneHHe
ToKa - <OrpuqareJrbHoe)) HanpaBneHr4e roKa - <Holr>> ToKa.

ToKa - <<Holr>

Bo BpeMl <<Horx>) ToKa $uxcupyercs 3JrexrpoxaMnqecxnfi noreHur4€LJr Ha
SJIeKTpoAax. Bo BpeMf, noJlo)Kl4TenbHoro Lr orpr4rlareJrbHoro roKa r43Mep.rrerct
cI'IrHaJI. ,{nurenruocrb IroJIHoro q}rKJra r/BMepeHr{.f, cocraBrr{er ripr.rMep"o 

-80 
ra.

Knto'Iu cupoeKTl{poBanbl TaK, rITo rrpu BKirrorreHl,rn 6ucrpo (HaKaqr{Baror)
HHAyKTllBHocrb KarylueK 3a cqer oHeprr{H, 3arraceHHofi s KoHAeHcarope, u rrp1
Hanp{xeHI{I4 6onrureu, rreM pa6ouee. flpta BhrKJr}orreHHH crpyKTypa Kgo.refi
no3BoJlter aKKyMyJII{pOBarb Ha KoHAeHCarope sHepfHro, BbrAeJrrroqylocs npr4
KoJlnance noJlt B I4HAyKTope, uro6bl HcrloJlb3oBarb ee B cneAyroqeu qnxle. B
pe3yJlbrare cHllxaercs roKorlorpe6neHze npeo6p€BoBarerir, T.K. oHeprnrr rpararrc ,
ToJIbKo Ha pacce.fiHlle Ha aKTI{BHOM conporrrBneHr4r{ r{HAyKTopa.
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4.3.1.2. Ycutturenb ycLIJII4Baer cIiirHaJI c 3JreKTpoAoB Ao ypoBHx orono 38,
KoMneHcklpyer sneKTpoxuMruqecrcuil noreHlllaa[ v nepeAaer uolyvenHrrft
HeocpeAHeuHrrfr curHan Ha BcrpoesHrtfi B MHKponpoqeccop aHaJroro-r{raQponofi
npeo6pasoBarerrb (AItrI).

4.3.1.3. MnrponpoqeccopHufi 6nox ynpaBnrer pa6orofi scefi cxeMbr B
coorBercrBl4ll c nporpair,tuoft, :anucannofi Bo FLASH 11aM-f,Ttr. Ero ocHoBHbre
Qylrxqzu:

yrrpaBneHne KrroqaMu eo:6yNAeHHr HHAyKropa;
oqnSponKa, ycpeAHeHr4e, Sunrrpaqutr BXoAHoro cr,rrHaJra;
QopunpoBanr4e BHyrpeHHero curHana ro KoHTpoJrbHbrM TorrKaM
pacxoAa, Lr3MepeHHOfO rlo sTanoHHouy .lpn6opy npH rpa,qylrpoBKe
npeo6pa":oBareJrs Ha [oBepo.rHofi ycraHoBKe, BO3MOX(HO XpaHeHi4e Ao
1 0 ronrpoJrbHbrx roqeK;

QopuNpoBaHne ruxo4Hofi uuuymcuofi nocneAoBareJrbHocrr{,
npo[oprlr4onalrnofi pacxoAy.

4.3.2.3nerrpoHnuft 6lox I,IMeer rexHoJrorn.recxufi nocne,[oBaremHrrfi KaH€ur
cBt3I4 (unrepQefic RS 232), roropufi I4cronmyerc.r rpr4 recri{poB auuprn Hacrpofire
npeo6pasoBareJl.n. flpeo6pasoBareJlb r4Meer urou6y Anfl 3arrlr{rbr or
HecaHKIII4oHI{poBaHHoro Aocryna K KaHaJry cB.rr3r4 B ycnoBr4.rrx 3Kcnflyaraqilu (cu.
llpunoxeHrze 3).

5. O6uue yKa3aHrrfl r{ yKa3aHuq naep 6elonacHocrrr

5.1. llocne rpacHcnoprl4poBaHnt rrpu Hr{3K}Ix reMfleparypax nepeA BBoAoM B
gKcrInyaTaIIEIo neo6xoAuMo BhlAepxarb npeo6pa":oBareJrb n pa6ovux ycnoBu-sx B
TeqeHI{e o.[HoFo Ltaca.

, 5.2. 3anpeqaercx ycraHaBnl4Barb npeo6pasoBarenn Ha rpy6onpoBoAax c
pa6o'ruu .{aBJIeHLIeM BhIIIre nacnoprHoro 3HaqeHr{.rr, a rarcKe Ao[ycKarb
r[ApaBJrr{qecKr{e yAapbi Ha ) racrKax rpy6onpoBoAa c ycTaHoBJIeHHbrMI4

5.3.,{euourax npeo6pa:osarerefi npor43BoAr4rb roJrbKo nocne ocraHoBKH
nepeKar{KH xHAKocrI4 LI cHtrux us6:.;ttor{Horo AaBneHu.s no yriacrxy rpy6onpoBoAa,

npeo6pasoBarenrMr{.

rAe ycraHoBJreu nprE6op.

3anpeulaercx rpoBeAeHr{e cBapoqHbrx pa6or Ha rpy6onpoBoAe c
ycraHoBneHHbrM npeo6pa:oBareneM.
Cnapouuue pa6oru Ha rpy6onpoBoAe npor{3BoAr4Tb c r{crroJrb3oBaHr4eM
plMr.rTaTop o B [poTorrHbrx qacTeft np e o 6p a^: osaren efi .

5.4. llpeo6pa-ronarenb npl4 rurarnofi oKcnnyararJkrkr He LrMeer eneKTpnrrecKr4x
qenefi c HanpsxeHneM, onacHblM Anr x{H3HI4 qenoBeKa.

5.5. llpn npoBeAeHur.,r peMoHrHbrx pa6or lorrxHbr BbIrIOJIH.f,TbC.f, Mepbl

@roponnacr-4 npr4

9

npeAocropo)KHocru rrptr pa6ore c $roponriacrona_4.
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TeMneparype Ao 260"C He B3pblBoo[aceH. OAuaro npr.1 HarpeBalvrv $roponlacra-A
cBblrlre 260oC BblAerlflIorct BpeAHbIe neryque BeulecrBa. Peiraonnue pa6omr
AonxHbI rIpoBoALITbct B npoll3BoAcrBeHHbrx rioMerrleHr4trx, o6opyaonaHHbrx
npr4ToqHo - Bhrr.rrx(H o fi n eurun nJuefi,.

5.6. flp" yrvrlrkaar\uv npeo6pasoearerefi Merarrr4rrecKr4e qacrr4 us1erufr.
HanpaBn-f,Tb B MeTa-IIJIOJIOM, reqaTHble IIJIaTbI r43MeJlbr{aTb LI HC[IOJIb3OBaTb B
KarIecTBe LIHepTHbIX HanoJIHHTelefi, a qacTkr r43Mepr{Te.nruofi rpy6rr I43

$ropontacra-4 HarlpaBntrb B perl4oHaJlbHoe cnerlr4aJrr,i3r,rpoBaHHoe yqpexAeHue no
yrr{n}r3 arln u Srop o ntacr a- 4 .

6.1. llpeo6pa:oBareJrb

6. IIopa4oK ycraHoBKr!

ycraHaBnkrBaerafl B rpy6onpono4 n Kpenrrrcs
c noMorrlbro 6omos. llpeo6pa:oBareJrb cneAyer$rianqenrna coeAlrHeHr4eM

ycraHaBJII{BarE B Mecrax, yAo6uux Arrfl MoHTaxa H o6cnyNnnantrfl.. Pa:ueprr
Srianqen yK€BaHbr B npr.rJroxreHukr 3. flnn npeo6pasoBareJur IIPI4M-10 Bo3MoxrHo
uyQroooe KpenneHple (npnnoxeHrre 4). BHunaanue! [lx rraonraNa./Aerrlonraxa IIPI4M-10
c uyQronrurt coeALIHeHHeM npl{ 3arsrl4BaHr,ItE/ocla6reu}rr4 gJreMeHToB Kperrnesus neo6xoA}rMo
ucnoJlb3oBau rae-{Hrrft KJIroq (32 uu), c rroMolrlb}o Koroporo HyxHo y.uepxr{Barb rxryrlep c
garxrugaeMoft/ocra6r-ser\aofi lvrv$rofi urra raftKoft. I4cnomsoBarb Kopuyc npeo6pa:oBarerfl r{irr,r
nporl{Bonoloxnrifi uryrlep AnI y.qepxr,rBaHur npu 3arrrrrBaHr,rrEloc.na6neniau Kpenexa
Kareropl4r{ecrl{ 3anpe[Iaercr Bo ug6eNaHue oceBoro npoBopaqr4Ba:rvs. Aeranefi Kopnyca
orHocr{reJr6Ho Ap)tr Apyra.

6.2. IIp" MoHraxe npeo6pa:osarerefi nnfi o0ec[IeqeHl4t vx
pa6orocnoco6nocru ueo6xo4uuo o6ecneqiarr HaAexHoe 3reKTpurrecKoe
coeAI{HeHI4e KJIeMMII <<3enarx> Kopnyca sneKTpoHHoro 6lora c fracrKaMr4
rpy6oupoBoAa B coorBercrBul4 c r{eprexoM. Etts o6ecne.{eHr4.f, coeAr4HeHr,itr B
I{rlJII{HApI{.recxofi noBepxHocrl4 $nauqee MoHTaxHbrx yqacrKoB rpy6onpoBoAa
ueo6xo4raMo BbrnoJrHrrrb orBepcrlr.a c pe:r6ofi no4 euHr M6.

6.3. ,{onycuEurrfi ypoBeHb nvr6pagun rpy6onpoBo,qa B Mecre ycraHoBKr4
npeo6pasoBareJur: qacrora - Ao 55 fq, aMnnr,rryAofi - Ao 0,35 uru.

6.4. Aunrprry4a HanpflxeuHocrl4 BHeIrIHero MarHr,rrroro rroJrs, MeH.f,rorqeroc.rr
cHHycoI4AaJIbHo c .Iacrorofi 50 fq, B Mecre pacfionoxeHvrfl. npeo6pa":oBareJit
AorIXHa 6urr He 6olee 400 A/na. He peKoMeHAyercr ycraHaBnr{Barb
npeo6paaoBareJlb s6nusu Hcror{HrzKoB 3neKTpoMafHr4THbIX noMex, TaKI/tx KaK
sJIeKTpoABI4rareJII{, rpaHcQopMaropbl I4nH Apyrue Lrcror{HHKH 3HeprHH, Koropble
MOryT Bbr3brBaTb MarHr4THOrO nOJr{, feHepr4pyeMoro r{HAyKTopoM.

npeo6pa:oearerefi B rpy6oupoBoAe neo6xoAilil.lo6.5. llpt
BbInoJIHeHLIe CneAyIOqUX yCnoBI4I4 :

LICKaXeHI{t

MOHTAxtE

npeo6pa:oBareJlb MoxHo ycraHaBnlaBarb Ha BeprHKaJrbHoM, ropr.r3ouTanbHoM
vrJlu HaKJToHHOM )n{aCTKe rpy6onpoBoAa, :naJrrrrue fptr3eBr{KoB nrrpr
cnellrd€rrrbnsx QunrrpoB He o6ssarenbHo;
nporoqHar qacrb npeo6pasoBarerq Bo BpeM.rr ero pa6orrr AonxHa 6rrrr

1 0

3alroJrHeHa XQIAKOCTbIO ;
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B lroroKe xfl.IAKocrl4, rlporeKaloll{efi qepe3 npeo6pa3oBareJrb, He,qonx{Ho 6r,irs
ly3blpbKoB Bo3Ayxa uJrr4lpyrr4x ra3oB i4 npr,rMecefi eeqecrB, Koropbre Moryr
o ceA arb Ha BHyrp eHHr4e creHKH np ororrHo it, qacTu np eo 6p as oB areJrf, .
ilnx BbInoJIHeHut ycronufi neo6xo4nuo y{ecrb r{3JroxeHHbre HrDKe

peKoMeHA al;lau ro ycraHonre npeo6pa3oBareJur.

6.5.1. Moumacrc Ha lepmuKenbHoJvt yttacmKe mpy1onooeoda

MoHraN peKoMeHAyerc.rr Anr )KuAKocrefi ulu
cycn eH3 r4fi , cogepxarrlr{x rBepAbr e q acrr4r{br,
Koroprre [prr raKoM MoHTaxe 6yayr oceAarb
Ha AHo rpy6oupoBo4a (puc. 6.1)

6. 5.2. Moumacrc Ha ?opu3oHmqflbHoJvt yrtacmKe mpy1onpoeoda

llpu MoHTalKe Ha ropH3oHTaJrbHoM yqacrKe
orKJIoHeHr{e ocu rponrnreftHa or BepruKanr4 AoJrxGo
cocraBJr.rru se 6oree 30o (gtuc.6.2).

flpn noBbrrueHHrrx reMneparypax xr{AKocrn
(uaupnuep, Te[JroHocureJrr B crlcreMax BoA.rrHoro
TerlJlocHa6xenux) pexoMeHAyercr ycraHaBnr.rBarb
srerrponHufi 6lor cnrE3y rpy6oupoBoAa Ant
[peAoTBparrleHr4.rr ero nepefpeBa KoHBeKTr,lBHbrMr4
BO3AyUrHbrME noToKaMn oT fop{r{r4x yqacTKoB
rpy6onpoBoAa.

6.5.3. Moumacrc 6 cucmewax c omKpbtmbtM pa36opou crcudrcocmu
[ns o6ecneqeuug 3anoilHeHut nporovHofi qacrvr npeo6pa:oBareJrt

xl4AKocrblo npu MoHTaxe B cucreMax c orKpbrrbrM pas6opou peKoMeHAyerct
ycraHaBnl{Barb npeo6pasoBareJlb Ha noAHl4ruarorqefrcg no4 yrnoM K rop}r3otTarru
qacrH rpy6onpoBoAa rar, uto6bl xl{AKocrb rrepe3 npeo6pasoBareJrb nporeK€ura B
Ha[paBneuLru cHkr3y BBepx (puc. 6.3a) ulrkr B ropH3oHr€LJrbHoM yrracrKe U-o6pa:uoro
rpy6onpoBoAa (p"c. 6.36).

rpsaLle yqacmn

Pnc. 6.3 6.

s
=

300
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P H c . 6 . 1 .

Puc. 6.2.

Puc.6.3a
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6. 5. 4.,{nuuut np.rwbtx yqacmKol.

6.5.4.1. Ilpnwure yqacmKu ua exode npeo1pasonamen.fl.
Ans o6ecneqeHrar rpe6yevofi TOqHOCTT{ r{3MepeH}rs pacxoAa yrracToK

rpy6onpoBoAa, [pr4MbrKaroulefi K BXoAy npeo6pa:tBarer_s AonxeH r4Merb
BHyrpeHHuit' guaverp, coBrla.{aroulufi c ycnoBnbrM [poxo.qoM upeo6pa-:oBareJrf,, r4
I4Merb AJrrHy He MeHee 3 ycnonubrx npoxoAoB.

6.5.4.2. Ifpnaue yuacmKu ua ewxode npeo6pazo6amer.fl..
Ha BbIXoAe npeo6pa:oBarers Heo6xo4rzuo co3Aarb npauofi rracroKrpy60npoBoAa c BHyrpeHHr{M Ar4aMerpoM paBHbiM ycnoBHoMy npoxoAy

npeo6pa":oBareJr.fi, AJIr.rHa ]^racrKa AonxHa cocraBJr{Tb He uenee 2 ycJroBHbrx
rrpoxoAoB.

coe,qranenue [p.rrMbrx rracrKoB c rpy6oupoBoAoM np' neo6xoAnMocrr4
BhrrioJrHrrb KoHueHrpr4qecKr4Mr4 nepexoAaMH no f ocT 17 3 7 g _20aI

7. IIoAroroBKa m padore

7.r. llpeo6pa:oBareJrb, ycraHoBnenuufi B rpy6oupono4, Heo6xoguuo
coeAI{HLITb co BTOpLITIHbIM npla6oporr,r B coorBererBtrn co cxeMofi npunoNenus I u
I{HcrpyKrluefi no 3Kcnnyar arJtru Broprrr{Horo npu6 op a.

7.2. tlpu noAKJIIoqeHprH npeo6pa:oBarer.q cneAyer npocJreAr{Tb 3a reu, uro6rr
nropu'ilrrrfi npn6op 6ul HacrpoeH Ha pa6ory c AaHHbrM npeo6pa:oBarerreM:
nac[oprHble AaHHhIe (Auana:ou I43MepeHHt, xoeQsuq]reHT K, An]rrenbHocrb
BhIXoAHbIx I{M[yJIbcoa) 4onNHbI coBna.qarb c ycraHoBKaMr.r BTopr{rrHoro npu6opa.

7.3. llocne 3anoJlHenus. rpy6onpoBoAa xlrAKocrLro 14 yAaneHufl, Bo3Ayxa i.r3
cl{creMbl B coorBercrBI4ll c npaBr4naMu gKcnJryarar1tlru rpy6onpoBoAoB noAarb
nl{TaHi,re ua npeo6pa3oBarenb pr npofperr npu6op B rer{eHue 5 *""yr.

8. llopngorc pa6oru

8.1. onpeAeneHl{e o6reua I{ pacxoAa nporeKanqefi xrzAKocrr{ npor{3Bo.qHTcfl,
IIo rIoKa3aHI4rIM BTopnqHoro npn6opa. Texyrque noKa3aHu.f, r{HAr4ilr,rpyrorcr Ha
ra6no BTopLIqHoro upu6opa ulurm Ha BcrpoeHHoM r,rHAr,rKarope npr4 ero HaJryqr4r4.
Apxue xpaHr{Tcr B oJreKTpoHuofi naMtrTra BTopur{Horo npu6opa.

8.2. llpu orcyrcrBrll4 xI{AKocrLI B rpy6onpoBoAe iluralve npeo6pasoBarerrt
peKoMeHAyeTcf, oTKnroqr4Tb.

8.3. Ecnu rlpl4 gKcrlnyaraIJHH upeo6pa:oBareJr.q Bo3HHKaror npr{qr4Hbr,
npI4BoAf,IqI4e K HeycrofiuHsofi pa6ore npeo6pasoBareJr.fl, npeo6paso"ut.n"
nrtpaoarblBaer uy.nenofi ertxo4Hofi curHaJr. BoslaoxHrre [pprrrgHbr
ueycroftunsofi pa6oru npeo6pa:oBareJl.rr rz cuoco6br HX ycrpaHeHkrfl ilpuBeAeHbr B
ra6nuqe 8.1.

t2



Bosl{oxHaq [purruHa
neycroft.runofi pa6orbl

npeo6pasoBareJrfl

Cnoco6 ycrpaHeHuq

HarH.rHe Bo3Ayxa r rpy6onpoBoAe YAarrarr Bo3Ayx lr3 cizcreMbr c rroMorrlbro
CNYCKHI4KOB

Haru.rrae nosHueHHofi oneKTpo-
MarHI4THoft noirlexu

Onpe4enurr Hcror{HI,rK noMexl4 u
yMeHbIxI{Tb efo BrIr4flHLIe, Hanpl{Mep,
ynyqur4Tb KaqecTBo 3a3eMnrrotqux
ycrpoficrn oneKTpoAnurarenefi, qacrorHbrx
npr,rBoAoB r4 T.rr.
flpoaepurb BbrrroJrHeHlre rpe6onanuia n.6.2 u
ripr4 Heo6xo4rzMocrr{ BOCCTAHOBI4Tb

coear4HeHr4-f,3neKTpHqecKr4e
npeo6pa":oBareJrtc rpy0onpoBoAoM

OuoxeHr.re l43onupyroqero ocaAKa
Ha sJreKTpOAax

CH.flu npeo6paaoBareJrb, or{r4cruTb
3neKTpoAbr vr npoMbrTb BHyTpeHHroro
noBepxHocrb nporo.iHofi Lracru
npeo6pa-roBareJr.f,

Brrna4eHr4e Ha BHyrpeHHHe creHKr4
nporo.rHofi qacrn 3JreKTpo-
npoBoAqlllefo ocaAKa, Bhr3BaHHOe
HapyrxeHHeM npaBr4n BoAo-
rloAforoBKr{ (curaxeuue cr{rHaJra
npeo6pasonarens)

Cn.srs npeo6pasoBareJrb lr rpoMbrrb
BHyrpeHHroro [oBepxHocrb nporo.rHofi
rracrr4. Onpe4enrarr riplt.{uHy rro.rrBJreHnrr
ocaAKa Lr ycTpaHlrTb 99, Haripr4Mep,
BoccraHoBrirb HopManbHyro pa6ory
yroJrbnbrx $umpon

RJIJ/8.407 r 12.002P3

Ta6:riaua 8.1

9. Merolr{Ka roBepKH

9.1. ,{aHuufi pa3Aeir Pyrono4crBa rio 3Kcnnyara\ukt pacnpocrpaHfl,ercs. Ha
Mero.qHKy noBepKI{ npeobpa:oBarent |IPI,{M H ycrauaBnuBaer MeroAr,rKy ero
repBr4qHoft u uepuoAnqecrofi rroBepoK.

Mexnosepo.rHHfi uHrepsan :
- Ans npeo6pa:oBareJr.rr r{crroJrHeHu.s (O) - 4 ro4a;
- Anf, npeo6pa:oBarer.rr r{cnoJrHeHias <dI> - I roA.

IIpn nrrnycKe H3 npol{3BoAcrBa upeo6pasoBarerrr4IIPI4M ilorrrex{ar nonepxe. B
sKcnnyarar\r4u npeo6pasoBarenu IIPI{M noAnexar noBepKe krrrkt rann6ponre B
3aBacr{Mocrr{ or cQepu npuMeHeHur.

9.2. OilEPAII4I4 |IOBEPKII
9.2.1. flpu [poBeAeHI{l4 noBepKI4 AonxHbr BbrrroJiHrrbcf, cneAyroqkre oneparJzru,

[pr4BeAeHHbre B ra6.rruqe 9.1.

1 3
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Ta6nuua 9.1
HauIraeno BaHue onep aIIr4LI Houep

rryHKTa
P3

llpone4eHue onepaqr.ru npr4

llepauvHoft
rroBepKe

fleprao4n.recrofi
IIoBepKe

l BHeuruufi ocuorp 9.7 .1 Aa Aa
2.flponepKa repMerr.rqHocrr4 9.7.2 Aa fla
J.UnpeAeJreHr{e orHocrrrenrHofi
lrorperuHocru npeo6p€BoBarens

9.7.3 la Ea

9.3. CPENCTBAIIOBEPKI4
9.3.1.llpu nponeAeHl4l{ noBepKI4 AoJIXHrT npnMeH.rrrbcr cJreAyror{ue cpeAcrBa

noBepKr4, rrpr.rBeAeHHbre B ra6nwrc 9.2.

Ta1nuua 9.2
Honaep

rrynnra P3
tra[MeHOBaHne v rlrll (yc.nonuoe o6o:nauenne) ocHoBHOrO :,1.[rrr
BCnOMOfareJrbHofo cpeAcrBa rroBepKrr; o6osHaqeHr.re HopMaruBHOfO
AOKyMeHTa, peruraMeHTupyrcrqero TexHrrrrecKue rpeoonaHuR, rr (u.rru)
METPOJIOTUqECKUE I,I OCHOBHbIE TEXHHTIECKHC XAPAKTEPIICTI{KI.I CPCACTBA
noBepKr{

9,7.2. MaHorraerp MII3-YY2
MlIa, KJracc roqHocrr4

TY 25-02, Anarra3oH
1,5 .

n:uepeHrafr 0 AO4,0OT

9.7.3.2 vcrasonra [oBepoqHar pacxoAoMepoB-cr{er""**-^ra*oat" c
npeAeJraMr{ AonycKaeuofi norperxHocrr4 IIpr4 r,r3MepeHr4]r cpeAHero
pacxoAa Lr o6reua BoAbr (+0,33)oh, ^ c Ar{anasoHoM
Bocnpolr3BoAr.rMbrxpacLoAoB or 0,03 4o 100 rra,/.r.

9.7.3.2 llpu6op eroprz'rnufi rennooHeproKoHrporrep latr*
23.00.00.00 1Ty, rP 14527-95.

9.7.3.3 flonepo.rHar ycraHoBKa Anr rroBepKra Meroaor ,rr.p."^ o6te*u
I4Jrr{ Maccbr c ocHoBuofi uorperrrHocrbro ue 6onee
(10,33)% - AJrs noBepKH npeo6pasoBareJr.r rIpI{M racronneHr4rr
<o>;
(t0,08)% - Arrfl rroBepKr{ npeo6pa.:oBareJrr tIpI4M ucnoJrHeHr4t
(lI)

9.7.3.3 r{acroronaep r{3-54, Er2.72 1 .039TY

9.3.2. .{onycxaercx rpraMeHeHr4e Apyroro o6opy.qon aHv$., npu6opon Lr
ycrpoftcrr, xapaKTepl{crlzKl4 Koropblx He ycrynaar xapaKTepr4crr.{KaM
o6opygoa a:rrvrfl vr upn6opon, npr4BeAeHHbrx B n. 9.3. 1 . |Ip" orcyrcrBnn
o6opygonanufl' Ia npu6opoB c xapaKrepracrr4KaMrz, He ycrynalorrdrzMr4 yKa3aHHbrM,
rlo corJlacoBaHl'Iro c ilpe.qcraBl4TeneM TeppHTopr4a[bHoro opraHa focy4apcrseHHofr
MerpoJlon{'recxofi clyx6rt, BbInorH.arcIrIHM noBepKy, AorrycKaerc.fl npr4MeHeHr4e
obopygonanvrfl' u npn6opoB c xapaKTepucrlrKaMrr, AocraroquhrMr4 ,unr 1ionyq eHHs.
AOCTOBepHOTo pe3ynbraTa noBepKH.
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9.3.3. Bce cpegcrBa ll3MepeHl4fl I4 KoHrpoJr.[ AonxHrr 6urr noBepeHhr r4 r4Merb
4eficreytoqr4e cBprAereJrbcrBa HJrr4 orMerKr{ o noBepKe.

9.4. TPEFOBAHI4'I EE3OIACHOCTI4
9.4.L K npoBeAeHIaIo usuepeHufi npl4 noBepKe Lr o6pa6ome pe3ynbraroB

I43MepeHI4fi 4ouycrarorct JII{IIa, arrecroBaHHbre B KaqecrBe noBepl4Ten.f,, r,l3yqnBrxue
eKcnJIyaTaIII{oHHyIo AoKyMeHTaI{I4Io Ha npeo6pa3oBareJrb r4 cpeAcTBa r,rx [oBepKr4,
llMelolllue 0116IT noBepKH cpe.qcTB LI3MepeHI4ft pacxo4a u o6relrla xLIAKocTlI, a TaK)Ke
npolueAllrue LIHcTpyKTaX rro TexHI{re 6egonacHocTr4 B ycTaHoBJreHHoM nop{AKe.

9 . 5 . yC JI OBWfl rIpOB EAE t*TA |IOB EPKI,I
9.5.1. llpn rpoBeAeHLIu noBepKH npeo6pa:osarerefi IIPI4M c noMorrlbro

noBepoqnhlx pacxo.qoMepHhlx ycraHoBoK AonxHbr co6ruo4arrcx cneAyroulr{e
ycJroBlr.f,:

' I{3MepfleMar cpeAa BoAolpoBoAHa.[ BoAa, npoTorrHaff r{acTb
npeo6pasoBareJrf, noJrHocrbro 3arroJrHeHa no4ofi ;

- reMneparypa oKpy)Karorlero Bo3Ayxa - or *15 ao +350C;
- reMrreparypa r{3Mep.rreMofi cpegu - or +5 lo +40uC;
- AaBneHr,re u3Mep.sel,rofi cpeAbr - ne 6olee 2,5 MTIa;
- orHocr{TeJrbHar BJraxHocrb oKpyxarcu{efo Bo3Ayxa - or 30 no 80%o;
- arMocQepHoe AaBneHr{e - or 86 ,qo 106,7xla;
- HanprxeHr4e nurannfl. - Qafi)B;
- BHeIITHHe 3neKTpUrIeCKI4e 14 MafHlrTHbIe fIoJIt B npe.4eJlax, He BnI4gIoIrIHX

ua pa6ory rroBepreMrrx npu6opon;
- I.rrr4li.a np.f,MoJrlrHefiHux yqacrKoB rpy6onpoBoAa Ha BXoAe n narpy6ox

npeo6pasoBarent He MeHee 3.DN, Ha BbIXoAe npeobpasoBareJrr He MeHee 2.DN;
- nn6paqu.a B npe.qeJrax, He Bnr4.rrrcq[x Ha pa6ory noBepf,eMbrx

9.5.2. Ha nepnnr{Hyro noBepKy npeAcraBJrrrorcr upeo6pa:oBareJrr4, nporxeAruue
Hacrp oft xy B co orBercrBlru c uHcrpyK uuefi KJIyF . 4 0 7 1 I 2.0 }2kITH.

9.6. IIOItrOTOBKA K nPOBE,mHI{IO |TOBEPKI{

9.6.1. flepe4 npoBeAeHI4eM rIoBepKI4 Aonxnsr 6um BbrnoJrHeHbr cJreAyrorrlkre
IloAroroBr{TeJrbHbre pa6orrr :

- rrpoBepK a HaJTvrLrnr uacnopTa;
- npoBepKa H€LJIHIII4fl JIEUeH3krvr Ha npaBo r43foroBJreEvrfl. AaHHofo cpeAcrBa

I43MepeHrrrr (upn npoB eAeH kru rrepBn.iH o fi uo nepxu) ;
- npoBepKaHururrr4.s noBepoqHoro o6opy4onanufl B coorBercrBr4r4 c rr.r. 9.3.I n

n.n. 9.3 .2 Hacrorrqero PyronoAcrBa;
- rlpoBepKa H€Llluqux 4eftcrBylou1nx cBl4AerenbcrB vrrru orMeroK o rioBepKe

cpeAcTB H3MepeHI{s IiI KoHTpont;
- npoBepKa co6nnAeHkrflycllonufi n.n. 9.5.1 Hacro.sqero PyxonoAcrBa.

nprE6opon.
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9.6.2. llepeg npoBeAeHI4eM noBepKI4 AoJrxHa 6urr npoBe.qeHa noAroroBKa K

pa6ore Kax(Aoro upu6opa, BxoA.sulero B cocraB noBeporrHoro o6opyAoBaHu.s, B
coorBercrBr{}r c ero r4Hcrpyrquefi rio oKcnnyararJr4n.

9. 7. TIPOBENEHI4E NOBEPKI4

9.7.L Bneurrufi ocuorp
llpn nueuHeM ocMorpe ycraHaBJrprBaerc.f, :

- coorBercTBl4e MapKl4poBxu rpe6onaHl4rlM TexHurrecrofi 4oryMeHTarIELr;
- Hanr{q[e naclopra Ha upeo6pa":oBareJrb, nunyrqennrrfi u3

npoH3BoAcrBa, I{ cB}IAereJIbcrBa o npeAbrAyqefi noBepKe npeo6pasoBareJr_f,,
HaxoA.rrrqeroc.fl B sKcrrJryaTarlr4r4;

- orcyrcrBlre nonpex4eHnfi kr 4e$exron norprlTvfi, yxyAruarcqKx
TexHr.rqe cKr{e xap aKTepr{crr4K vt kr Brruflwtrlux H a pa6 oro c no co 6uo cTb.
9.7 .2. flponepra repMernqHocru
9.7.2.I. Ilponepxy repMerllqHocru npeo6pa:oBareJrr [poBoArr HcnbrraHgeM

soAofi rlyreM co3AaHI{s B [oJIocrI,I [pororrHofi .racrra npeo6pa3oBarenr EaBneHLrfl.
3,8 MlIa rpl4 rlepBu.rHofi noBepKe u 2,5 MlIa npr4 nepnoAar{ecKofi uonepxe. Bperr,rr
BbIAeplKKr{ noA AaBneHr4eu - i5 Mr4Hyr.

flpeo6pasoBareJlb ctluTaerc.q BhlAepxaBrrrrrM npoBepKy, ecJrl{ B TerreHr4e
15 rraunyr ue na6nroAanocb npocaqr,rBankrr xr4AKocrr,r, a raK)Ke cHuxeHr,lfl .[aBJreHr4t
no KoHTponbHoMy MaHOMeTpy.

llpu nepnuuuofi noBepKe npoBepKa Ha repMernr{Hocrb npeo6pasoBareJrrr
ocyqecrBJlseTcfl [yreM npoBepKrr Hurvr:c.ufl nacnopra Ha nporoqHyro qacrb c
ornaerroft [peAnpLIf,THt-I{3roroBI,ITeJI.[ uporouuofi qacrr{, noATBepxAarouleft ee
repMeTr{qHocTb.

9 .7 .3 . Onp e4en eHI4 e orHo cLITeJIbHofi norpenH o crr{ up eo6p a^: oB areJr.rr
9.7.3.1. OrnocI{TeJIbHa.a norpellrHocrr npeo6pa3oBarenfl orrpeAeJrrerc.r B rpex

TorIKax. llonepo'rrrrte roqKu nprurBeAeHbr B ra6n.9.3. B 3aBr{cr4Mocrg or
oco6ennocrefi DKcnnyara\prkr noBepreMhrx npeo6pa:o3arelefi Moryr 6u6
ycTaHoBneHbr Apyf r{e noBeporrHhre TorrKrr.

Ta6nuua 9.3
VcroeHsre
npoxoAbr

(uouunarbubre
pasraeprr)

trtlnAexc
LICTIOJIHEHI{'

Pacxog, ira3/v

llonepo.ttrbie rorlKr.r

I z a
J

DN 10 o a
J 1,5 0.03

II 2 1 0,03
DN 15 o 6 a

J 0,03
DN 20 o T2 6 0,06

DN 25 o 1 5 0,075
II 1 0 5 0 .15

DN 32 o 30 1 5 0 ,15
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DN 40 o 40 20 0,2
DN 50 o 60 3 0 0,3
DN 80 o 75 3 8 0.75

n 100 50 1 {
DN lOO o 100 50 1 ,0
DN 150 o 100 50 2.0
llpuuevauue : flonepo.ruue

l-.fl ro.tKa Mr{Hyc I}Yo,2-s,TosKa
3HaqeHr.rr pacxoroB AonycKaercq ycraHaBnr{Barb c ror{Hocrbro:
(+10 -50)%, 3-x rouxa +50%.

MnHultanbHoe KoJILIqecrBo xrlAKocrr4, rrpoJrraBaeMoe r{epe3 npeoopa3oBareJrb
trpu noBepre (o6rcu rponr{BKr.r) npune4eno s ra6r.9.4.

Ta6tnua 9.4

9.7.3.2. Onpe4eneHl4e orHocl4reJibHoft norpeuHocrr4 upeo6pa-:oBareJr.f, npI4M
Ha nonepovnofi ycraHoBKe MeroAoM cJllarreHr4r c rroKa3aHueM 3TaJroHHoro
npeo6pasoBareJl.a pacxo.qa, BxoA.f,rrlero B cocraB ycraHOBKr4 (perovren ryercfl. rnfl
upeo6pa.:osarerefi IIPI{M ucnoJrHeHrax <O>).

Cpmralrr or noBepreMbrx npeo6pa:osarerefi H OT 3TaIOHHOTO

flpu ucrroJrb3oBa;atrunpeoopa3oBareJrr [o.qarorcf, Bo BTopr4r{Hbre upz6oprr.
Bropr{rrHoro npu6opa rrfr\{2300 (npunoxenrae 2, puc. 1) oAHoBpeMeHHo Moryr
IloBepf,Tbc-fi HecKoJIbKo upeo6pasosarerefi, KoJrrarrecrBo Koropbrx onpeAensercf,
KoHcrpyKquefi uonepouuofi ycraHoBKI4 u KoJrurrecrBoM cno6o4urrx BXoAoB y
Bropr4rrHoro npu6opa.

9.7.3.2.1. co6par6 cxeMy, np'Be.qeHHyro Ha prac.1 nplrnoxe"us.2.
9.7.3.2.2. VcraHosl4tr pacxoA IIo 3rarloHuoMy npeo6pa:oBareJrro rrrfl k-fi

roBepoqHofi roqxn (k:1, 2,3) c freroM rpe6onaHnfin.n.9,7.3.I.

Yclonnue
npoxoAbr

(uorrrnHalbHbre
pagiraepu)

IrIHaexc
HCfIOJIHEHI4'

Mrau4vranrurrfi o6rerra .tponr"xr, *3

llonepo.rHbre roqKr,r

I 2 a
J

DN 10 o 0,05 0,02 0,003
II 0,05 0,02 0,005

DN 15 o 0 ,10 0,04 0,005
DN 20 o 0,20 0,08 0,01

DN 25 o 0,75 0,33 0,015
II 0,75 0,33 0"03

DN 32 o 1 ,5 0,75 0,025
DN 40 o 2,0 1 ,0 0,04
DN 50 o 3,0 1 ,5 0,05
DN 80 o 7 5,  t r

a a
J  

) J 0.1s
n 3,3 0,3

DN 1OO o 10,0 5.0 0,20
DN 150 o 20,0 10,0 0,35
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9.7.3.2.3. Cqurarr 3Har{eHI{rI cpeAHero pacxoAa Hz 3JreKrpoHHbrx apxr4BoB

BTop3r4qHbrx upu6opoB An.f, [oBepreMoro npeo6pa3oBaren fl Qnrr, airrr-o""ofo or.B M-/q' SarlHcarb IroKa3aHuf, B rlporoKon npoll3eomHofi Qopurr Hrrr{ BHecr}r B
[aM.rrrb KoMrrbrorepa Anf, nocneAyroqefi o6pa6orru.

9.7.3.2.4. Onpe4enurb orHocurenbHya norperxHocrb B k-fi nonepoqHofr rorrKe
61no $oprvlyle:

6, =Qn' 
- Q"t' .rc*% ." Q *

9.7.3.2.5, flonropnrb .qeficrsu.s n.n.9.7.3.2.2-9.7.3.2.4 tn xax4oft uoaepo.rHofi
toqrut.

Maxcuua-nbHoe 3HaqeHue BbIqI4cJIeHHbIX norperuHocrefi ilpr.rHl{Maerc.g 3a
orHocr4TenbHyro norperrrHocrb rrpeo6pasoearelx.

9.7.3.3. onpe4eneHl{e orHocl4rerirsofi norperrrHocrr4 npeo6pa:oBareJrr Ha
nonepovHofi ycraHoBKe MeroAoM H3MepeHr{rr o6ldua (npr*."".r." Anf
npeo6paronarelefi IIPI4M ncrronHeH]Irl ((Ib), Moxer r4cnoJrb3oBarbcr ;1ns.
upeo6pasonarelefi ilPI4M ucrroJrHenHa <O>).

9.7.3.3.1. co6parb cxeMy, npraBeAeHHyro Ha puc.2 rpr4rroxeuws2.
9.7.3.3.2. Vctanosum rpe6yeurtfi pacxor Arrr k-fi nonepoqHofi rorrKr4 (k=I,2,

3) c yrerona rpe6onanufin.9,7.3.l.
9.7 .3.3.3. Oupe4elurb orHoclrrenbHyronorperuHocrb B k-fi nonepo.rHofi ToqKe

6k no Qopmyne:
^ (N,.  t  K\-V ,

d ,  = '  n  '  e t c  . l 0 0 o h ,
"  t l

/ s k

|.IIE:

d7, - norperrrHocrb npeo6pa:oBareJrr s k-rofi noBeporrHofi ro.me;
v"k - 3HarreHne AeficrsureJlbHoro o6r€ua BoAbr IIo noKa3 ail]f,iflM

yCTaHOBKLI, M3i
nonepouuofi

Np - noK€BaHLI.f, qacroroMepa, pa6oratoqero B pe)KHMe crlera LrMrIyJIbcoB,
NOAKIIOqCHHOIO K I{MNYJIbCHOMY BbIXOAY NPEO6PATOBATCJI.f, , HMTI;

K - roHcraHTa I4MnyJIbcHoro Bhixo4a upeo6pa3oBare[r (airrn/ur3), yKa3aHga-s B
nacropre ua npeo6pa3oBareJm (cna. m6n.2.2).

Pe:ynsrar 3aHecrr{ B nporoKon [por43Bolrnofi Sopnau.
9.7.3.3.4. flonropurr 4eficrnus. nn.9,7.3.3.2-9.7.3.3.3 An, KDKAofi nonepo-rHofi

TOqKI,I.

MarcuualbHoe 3HaqeHHe BbIqI4cJieHHbrx norpenHocrefi nprzHr4Maercr 3a
orHocr{TenbHyro norperuHocrb npeo6pasonarenr.

9.7.3.4. llpeo6pa3oBarenb npu3Haerc-q roAHbrM, ecJrrr 3HaqeHr,re orHocr4Temnofi
norperuHocrr,r, orpe4enenuofi no n.9.7.3 .2 uttu 9.7 .3.3 He npeBbrrrraer

- !.Irfl npeo6pasoBareJlt l4cronHeHu.s <<O>> - (tl ,O)oh n l-fi u 2-fi uonepoqHbrx
rorlKax H (+2,0)oA n 3-fi noBepoqHofi roure;

t flpu ucnoJIb3oBaHI'Iu KoMrrbrorepuoft nporpaurusl "FlowCalibration" (paspa6orxa Ofyll (OKE
<Maxx>) rpe6onanr'rs,nn.9.7.3.2.3-4 nrrno.irHrrorcfl nporpaMMofi anrouar1rqecKr4.
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- Anl[ upeo6pa3oBareJlt I{ctIoiIHeHI,1.f, (lb) - (10,25)% Bo Bcex noBeporrHbrx

TOIIKAX.

9. 8. O@OPMTIEHI4E PE3YNbTATOB TIOBEPKI{
9.8.1. lloloxureJlbnble pe3ynbrarbl noBepKr4 o$opunxrorc.{ 3ani,rcbro B

ilacnopre IaJII4 B cBl{AerenbcrBe o noBepKe npeo6pa3oBareJr.rr |IPI4M, :anepeHHofi
noAIIr.r cbro no Bepr{TeJr.fl H n o B epHTe Jrb Hbrru rl efi uou.

9.8.2. B cnlqae orprll{areJibHblx p$ynbraroB nepnu.rHofi noBepKH
npeo6pasoBareJlb Bo3Bpalqaerc.{ B npo}l3BoAcrBo Ha 4opa6orry, rrocJre qero
noAJrexr{T rroBTopHoft uonepre.

9.8.3. llpu orpI4IIareJIbHbIX pe3yJlbrarax onpeA€JreHr{r noqperxHocrr{ npu
nepnoAl{rlecrofi noBepKe npeo6pasoBareiib noAJrexur Hacrpofire ilo n,9,5.2.
flpeo6pa:oBareJlb, He riporueArulafi noBepKy nocJre nacrpofirr4, K rrpuMeHeHr4ro He
AonycKaeTcs, B efo nacnopTe npoI43BoAr{TCr 3anl{cb o Henpr4roAHocTH
npeo6pas oBareJrr K g KcnJryar arJvryr, a xnefi u o racr.rrcr.

1 0. TexnuqecKoe o6c.nyxuBaHlre

10.1. O6cJrlDKI{BaHue upeo6pa3oBarenefi pacxoAa B rrpoqecce oKcnnyararJukl
3aKJlroqaerc.l B npoBeAeHI{I4 rrepr{oAuqecKflx noBepoK B coorBercrBnu c uero4iarofi
[oBepKIiI, npHBeAeHHofi n n.9, a raKxe nepl4oAuqecKrax ocMorpoB. llepuo4uqecKr4e
ocMoTpbl AonxHbI npoBoAlaTbc.s He MeHee AByx pas B TeqeHr4e oAHofo
MexnoBeporrHoro r,rHTepBaJra.

llpu nepuoAraqecKoM ocMorpe o6cle4yercr :
- co crollHr,re repM err43r4pyrouux 3 Jr eM eHToB npeo 6p a: oB arenr ;
- cocro.nHlle Hapy)KHbIX rloBepxHocrefi, orcyrcrBr{r{ BMf,TrlH, cJIeAoB Koppo3lru

LI Apyrrax noBpexAe uuit ;
- ueJlocrHocrb coeAHHI{TeJrbHoro rca6erf, r4 HaAexuocrb coe.uzuenufi .
10.2. Ocuorp npeo6pa:onarenefi ilpora3BoAvrrcs. B cleAyrouefi

NO CJIC.IIOB ATCJIbHO CTI'I :
- orcoe.qLIHI4Tb pa3beM xa6eff noAKnioqen:as, a 3areM 3rreMnrrouee

ycrpoftcrno;
- ocraHoBrErb nepeKaqKy xr{AKocrr.r no rpy6oilpoBoAy;
- y6e4rarrc.rr B orcyrcrBvrn us6HroqHofo AaBneHr{f, B rpy6oupoBo4e;
- orBepHyrr SnaHqesHft Kpelex r4 H3BJrerrb npeo6pa:oBareJrb.
Ocuorperu pa6ouue noBepxHocru npeo6paaoBareJr,f,, yArLJrHTb MexaHlrrrecKr4e

orJloxeHl4t I4 HaJIer BHyrplI nporoqHoit ,1actu npoMbrBaHr4eM srlrJroBbrM crrrrproM
|OCT P 51652-2000 unn 6eHguHorra 870 |OCT I0I2-72.

10.3. Ocnaorperr pa3beMHoe coeAl4HeHlre npeo6pa-roBarer.rr kr B cnyqae
o6napyxenur HaJIera npoMbrrb KoHTaKTbr 3THJroBbrM cnuproM. Cyvruapuoe
KoJII{qecrBo gTr{JroBoro cnrapra - 30 r Ha oAHH npeo6pa:oBareJrb.

10.4. YcraHoBI4Tb upeo6pa":oBareJlb ua rpy6onpoBoA B coorBercrBkru c n.6.
10.5. lIo4KJIroqI{Tb sHeruHl4ft ra6eru x npeo6pa3oBareJrro c rroMorqbro pa3beMa

I4JITI KJreMMHbrx coe.qraHeunfi .
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10.6. Ocn'rorp vr peMoHT npeo6pa:oBareJr.rr, cs.ssaHHrrft co BcKpbrrr{eM

SneKTpoHHoro 6lora, npoLI3BoAI4Tb roJIbKo Ha rrpeAnpurrrurz-ra3roroBuTeJre uilyr B
c[eIII4a[LI3I4poBaHHoft opraHu3aIJvrLt, o6naAarou{efi coornercrByroqefi maqeuzneit, c
locJreAyroqeft nacrpofixofi H noBepKoft npeo6pa30Baren.rr.

10.7. llpu BbIXoAe H3 crpot B reqeHne rapaHrnfiHoro cpoKa upeo6pasoBareJrb
AonxeH 6uTb ornpaBneH B peMoHT Ha npeAnpr4-[Tne-r{3roroBuTeJrb c rrp}rroxeHqeM
nac[opTa I4 peKJraMarluoHHoro aKTa.

1 1. Ilpau{rra xpaHeHrrfl

pacxoAa AonxHbr xpaHr4Tbcr Ha cTeJrJraxax B
oTarrJrHBaeMoM rroMerrleHr4tr rrpH TeMrreparype

go 40oC r4 orHocurelrHofi BJraxHocrkr no B0 %.

B

B

OT

1 1.1 . llpeo6pa:oBareJrr4
yrraKoBaHHOM BrrAe B cyxoM
orpyxaloqero Bo3Ayxa or 5oC
Bosgyx He AoJrxeH co.qep)Karb npriMecu arpeccnBHbrx napoB rr ra3oB.

1r.2. o6cnyxuBaHr{e upeo6pasonarerefi Bo BpeMr xpaHeHnf, He
npe[ycMarpr4BaeTc.'I.

I 2. TpancroprrrpoBaHHe

12.I. TpaucnoprtlpoBaHl4e npeo6pa:osarerefi Aonx{Ho npor43BoALrrbcf,
yIIaKoBaHHoM BI{A€ B xoHrefiHepax, 3aKpbIThIX )KeJre3HoAopoxHhrx BaroHax,
TpIoMax peqHblx I{ MopcKHX cyAoB, LI aBToMo6ulumu rpaHcnoproM c rarqnrofi
aruocQepHbrx ocaAKoB.

flpu norpy3Ke I{ Bbllpy3Ke Heo6xoAr,nro co6mo4arr rpe6oBaHr4{, oroBopeHHbre
npeAynpeAr{TeJrbHbrMr4 3HaKaMH Ha Tape.

12.2. llocne rpaHc[oprnpoBaHurl rlpn orprarlareJrbHbrx reMrreparypax
neodxoAIaMa BbIAepx{Ka rlpeo6pa":oearenefi B ynaKoBKe B TeqeHHe oAHofo qaca npn
reMrreparype He HrDKe 15 oC H BJraxHocrH oKpyxaroulefo Bo3Ayxa ao g0%.
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flpunoNesne 4

grq n"*,q
&,*J F ,*i
l | l d  t !  l t i

IIp e o6pae oBareJrb p acxoAa IIPI4M- 1 0 (6 ec QnaHIIeBoe I{cnoiIHeHI4e).
f a6apntro-ycraHoBoqHble pa3Mepbl

flpnue.rauur: 1. MyQrLr u [epexognr.rKu AJUI MoHTCIKa npeo6pasoBareJlt sBJltrIorcs noKynubrrr,tl{
' Ir3AenI4fiMI{ }18 KOMIJIeKT TIOCTaSKI{ He BXOA-ST.

2. Ilprrrrrre rrMeplrreJrbHbre fracrKrl rro n. 6.5.4 BbInoJIHeHbI BHyrpId lrprrcoe-
' AIIHI{TeJIbHbD( p93b6OBbD( ETyqepoB.
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