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1 Obnactb NpUMeHeHus

1.1 HacrosiLlas MeToanka pacnpocTpaHSeTcs Ha KOMMIeKTbl TepMonpeobpasosarenei
conpotusnenna KTCMN-H (8 ganbHeiilwem komnnekTbl TC), To eCTb NofobpaHHbIe napbl
NNaTUHOBLIX TEpMONpeobpasosarteneil conpoTusnenns (B aanbHenwem TC), M3roToBNEHHbIX
no TY BY 300044107.001 — 2006, npefHa3Ha4YeHHbIE ANA U3MEPEHUn TeMnepaTyp u
pasHOCTU TEMMNepaTyp TENMOHOCUTENA B COCTABE TEMIOCYETHNKOB, BbIMUCIUTENbHbBIE Bnoku
(TENnNoBBLIMUCIIUTENN) KOTOPBLIX MMEIOT N0 TEMMNepaTypHOMY KaHary HOMUHaIbHYHO
CTATUYECKYI0 XapaKTEPUCTUKY Npeobpa3oBaHusa conpoTusrierns B Temnepartypy (HCX),
cooTBeTcTBYOLLY0 ofHon n3 HCX nnaTtuHosbix TC no MOCT 6651.

1.2 HacTosilas meToanka paspaboTaHa ¢ y4eToM TpeboBaHui:

- CTB EN 1434-5; [1];

-FOCT 8.461;

1.3 MeXnoBepoyHbIiA MHTEpBar:

- ans Pecnybnuku Benapyce: He 6onee 48 mecaues;
- AN NOCTaBOK Ha 3KcnopT: He bonee 60 mecALes.

2 HopmaTuBHbLIE CChINKN

2.1 B HacToALLel MeToaAMKE UCMNOoNb30BaHbl CChINKM Ha creayloume ctaHfapTbl U
pekomMeHZauMm No MeTposiornu:

FOCT 6651-2011 locynapcTeeHHas cucTeMa obecneyeHns eAMHCTBa U3MepeHui.
TepmonpeobpasoBaTenu CONpPOTUBNEHUS U3 NNATUHBI, Mean U Hukens. ObLme
TexHudeckne TpeboBaHust U MeTobl UCTIbITAHUI,

FOCT 8. 461-2009 MNocynapcTeeHHas cuctema obecrnedeHns eanHCTBa n3MepeHui.
TepMmonpeobpasoBaTeny CONpoTVBIIEHUS U3 NNAaTUHBL, Mean 1 Hukensa. MeTogunka nosepky;

TY BY 300044107. 001 — 2006 Tepmonpeobpasosarenu ConpoTUBIIEHNS NNAaTUHOBbIE
TCIM -H;

FOCT 12.2.007.0-75 “CCET Uapenus anektpoTtexHudeckue. ObLue TpeboBaHns
BesonacHocTH’.

CTB EN 1434-5-2011 “Tennocyetymku. YacTe 5. lNepBuyHasn nosepka”
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3 Onepauuun noBepku

3.1 NMpwn noeepke komnnektoB TC A0MKHbI ObiTh BLINOMHEHbI ONepauun, ykasaHHble B

Tabnuue 1.
Tabnuua 1
MposeaeHme MpoBeaeHue
Ne H Homep nyHkTa g npu
anMeHoBaHue onepauunm npwu NepPBUYHON "
n/n pekoMmeHaaumm nepunoanyeckomn
noBepke
noBepke
1 BHelwHun ocmoTp. % Ana aa
2 Onpepenexue CONpOTMBNEHNS 79 A na
ANEKTPUYECKON N30NALNN.
OnpepeneHue
3 METPONOrMYeCcKnx .
XapakTepucTuK.
Onpegenexue conpoTUBNEHUIA
TC koMmnnekTa B Tpex Toykax
3.1 AnanasoHa U3mepeHus Tl Aa aa
TemnepaTypbl U pacyeT
koadhpuuymeHtos NCX.
Onpeaenenune oTknoHeHus NCX
3.2 TC komnnekTa ot HCX. e Aa Aa
OnpepenexHune 3HaYeHUI
33 | OTHOCUTENbHOW NOrPELUHOCTM 733 na na
komnnekta TC npu namepenunn
pas3HOCTW Temneparyp.

4 Cpeacrtea NoBEpKM

4.1 CpeacTsa NoBeEpKW BKMOYAOT annapaTtypy ANs co3aaHusa Tpebyemblix Temnepatyp

(TepmocTaThl), 3TaNOHHbIE TEPMOMETPbI, 3NEKTPOM3MEPUTENBLHYIO annapaTypy Ans

onpeneneHna conpoTuBneHna naonaunm v COI'IpOTIABﬂGHVIF‘I TEpPMOMETPOB, A0NONTHUTENbHbIE

cpeacTBa U3MEPEHUS U BCnoMoraTensHoe obopyaoBaHue.

oGopy,qoaaHMe C YKa3aHHbIMW HMXE XapaKTeEPUCTUKaMK:

TemnepaTypHoro nons He 6onee + 0,005 °C;

a) TepMOMETp CONPOTUBNEHUS 3TANOHHbIV NNATUHOBLIA 2-r0 pa3psaa;

4.2 lNpwn nosepke komnnekToB TC AomKHbI ObiTb MCNONb30BaHbI 3TANOHbI U

6) TepmocTaT XUAKOCTHBIN CO CTabUNBHOCTLIO TEMNEPATYPbl U OAHOPOAHOCTLIO

B) cpeacrtea M3MepeHuna cConpoTuBneHna O0MKHbl MMETb npenen ,qonycxaemoﬂ

OCHOBHOW abCconTHON NOrpeLIHOCTH n3mepeHnsa conpoTueneHns He bonee + 0,005 °C.
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PekomeHayeMble aTanoHbl U NoBEPOYHOE 060pYAOBaHNE yKa3aHo B NPUNOXeHun A.
5 TpeboBaHusa besonacHoCTK

5.1 Mpu nposeaeHun nosepku komnnektoe TC gomkHel cobnogaTtebes “lNpasuna

6e3onacHOCTV NPU 3KCnnyaTauumn aNeKTpoycTaHoBok notpebutenein” n TpebosaHus
MOCT 12.2.007.0.

6 Ycnosusa nosepku

6.1 Mpu npoBeaeHUn NOBEPKU A0MKHbI ObiTh BbiAEPXaHbI CneayoLimMe YCroBus:
- TeMnepaTypa okpyxatolero sosayxa (20 + 5) °C;

- OTHOCUTENbHAA BNaXXHOCTb OKpYyXatoLlero Bosayxa Ao 80 %;

- aTMocdepHoe aaenexune ot 84 po 106,7 klMa (ot 630 go 800 mm. pT. CT.).

[omKHbI OTCYyTCTBOBaTH Blﬂﬁpal.llﬂﬂ, TPACKa, yaapbl U BHELLHWE 3NEKTPUYECKUE U

MarHuTHbIe Nons, BnusioLLme Ha paboTy aTanoHHbIX TC 1 aneKTpou3MepuTenbHOR annapartypb..

7 NpoBeneHve noBepku

7.1 BHeLWHnn ocMoTp
Mpun BHELLUHEM OCMOTPE AOMKHO BbiTh YCTAHOBNEHO cooTBeTCTBME KomnnektoB TC

TpeboBaHWAM 3KCNNyaTaLMOHHBIX [OKYMEHTOB B 4acT MapKUPOBKU 1 NNOMBUPOBaHUS.

3awmTHas apmMmaTtypa, KOHTakTHblE KONOAKW, BHELLHUE kabenu He AO0MKHbI UMETb BUAUMbIX

NOBPEXAEHUNA.
[ns KoMnNNekToB, cocTaBneHHblX 3 TC, UMeLmnX NOCTOAHHO NPUCOeAUHEHHbI

AByXﬂpDBO,ELHbIﬁ BHELWHWA Kabenb, kabenu AoMKHBI UMETb OQMHAKOBYIO ANUHY U UX ANUHbI

OO0/MKHbBI COOTBETCTBOBATE YKa3aHHbBIM B MAapKUpPOBKE TC UNn nacnopTe KoMnnekra.

7.2 OnpegenexHve CONPOTUBNEHWNA N30NALNA.

ConpoTusneHne usonsaumum mexay ssisogamu TC 1 3alyUTHO apmaTypoii onpeaensioT

NPy HopMarnbHbIX YCNOBUAX NPU ABYX HanpaeneHUax NpunoXeHHoro ucnbitateribHoro

HanpsxeHus 100 B.
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ConpoTuBneHue u3onsaummn AomkHo bbitb He menee 100 MOM.

7.3 OnpepeneHne MeTponorM4ecknx xapakTepucTuk.

MeTponornyeckne xapakTepUCTUKN OTKINOHEHUS MHAUBUAYaNbHbIX CTATUYECKUX
xapaktepucTtuk (MCX) TC komnnekTta ot cootseTcTaytowen HCX n 3HaveHns
NOrpeLUHOCT KOMNIIEKTA NPY U3MEPEHUV Pa3HOCTU TemnepaTtyp OnpeaenstoT, UCNonb3ys
unHaneuayansHele ana kaxgoro TC komnnekTa koadduumeHTsl UCX.

7.3.1 Onpepenenue conpotusnexnnin TC koMmnnekTa B Tpex ToYkax guanasoHa
n3MepeHus TemnepaTypbl.

7.3.1.1 [ns kaxgoro TC koMnnekTa ¢ Auana3oHoM uamepsembix Temnepatyp ot 0 °C
no 160 °C pgomkHbl ObITh ONpeaeneHbl 3Ha4eHUA CONPOTUBIEHWA NPU TPeX TeMnepaTypax
AnanasoHa namepenwin 2 °C ...12°C; 75°C ...85°C; 130 °C...150 °C.

Nns kaxpgoro TC komnnekTa ¢ Avana3oHoM usmepsiemMbix Temnepatyp ot 0 °C go 105 °C
LAOMKHbI ObITh ONpeaeneHbl 3Ha4YeHUs1 CONPOTUBNEHUA NPY TPEX TeMnepaTypax AuanasoHa
usmepenuii 2 °C ...12°C; 35°C ...45°C; 90 °C ...103 °C.

7.3.1.2 MNpu namepeHusx conpotuenexnus Tok Yepes TC gormkeH BbiTb Takum, 4TObbI
paccenmBaemasi MOLWHOCTb He npeBbiwana 0,1 MBT, a TC 6binu norpy»eHbl B XXMAKOCTHbIE
BaHHbl TEPMOCTATOB Ha rnybuHy He meHee 1,2 Lmin, rae Lmin — MUHUManbHas rnybuHa
NOrPYXEHUS.

7.3.1.3 Onpenenenune conpoTtuenexHus TC koMnnekTa AOMKHO BbINOMHATLCA nocne
YCTAHOBNEHUSI COCTOSHWA TENNOBOro paBHOBECUA MexXay TepMmonpeobpasosaTensMmum n
TepmocTaTMpyemMon cpenoi Tepmoctarta. Bpems sbiaepxkmn TC komnnekra B TepMmocTaTax
[omkHo BbiTb He meHee 10 MuH. B npouecce namepeHui TemnepaTypy B TepMmocraTe
KOHTPONUPYIT TEpMOMETpOM 06pa3LoBbIM NNATUHOBLIM 2-ro Knacca.

7.3.1.4 lNo Tpem nony4yeHHbIM Napam 3Ha4YeHuih CONpPoTUBNEHNE — TemnepaTypa aAns
kaxxgoro TC koMnnekTa u3 CUCTEMbI TpeX NIMHENHbIX YPpaBHEHUA PacCYUTLIBAKOT 3HAYEHUA
koachdpuuymnentos UCX — R(0), A n B:

Rt=R(0) - (1+ At + B.t)- (1)

3gecb Rt — conpotuenexnne TC (vyBcTBUTENbLHOrO 3anemexTta TC) npu Temnepatype t.

-Ans yeTbipexnpoBogHbix TC Rt = Ru;

-ana TC ¢ NOCTOSIHHO NPUCOEAVHEHHBIMW BbIBOAHBIMU ABYXNPOBOAHBLIMU Kabenamu
Rt=Ru - Rnp,

rae Ru — 3Ha4yeHne conpoTUBNEHNA, NONy4YeHHOe NpU U3MEepeHUu,

Rnp — conpoTtusnexue kabens TC, B3aToe U3 nacnoprta Unu u3 MapKupoBku, Unu
paccuyuTaHHoe kak Rnp = Lnp - r no namepeHHon agnuHe Lnp BbIBOAHLIX NPOBOAHWKOB U

NOrOHHOMY CONPOTUBIEHUIO I Kabens, ykazbiBaeMoMy B TEXHUYECKOW AokyMeHTauumu ana TC.
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Mpumeyanue — [Ans Hanbonee pacnpocTpaHeHHbIX KOMNNEKTOB ABYXNpoBoAHbIX TC
r=0,08 Om/m.

PelwieHue cucteMbl ypaBHEHUIA NpUBEAEHO B NpUnoxeHun b.

7.3.2 Onpepgenenue otknoHenunin UCX TC komnnekTta ot HCX.

7.3.2.1 CooTtBeTtctBue TC koMnnekTa ycTaHOBNEHHOMY B TEXHUYECKOW AOKYMEHTaLun
npeaeny aonyckaemoro oTknoHeHus ot HCX onpeaensioT, paccuuTbiBas oTknoHeHua UCX B
TeMnepaTypHOM 3KBUBANEHTE OT HOMUHANbLHON cTaTu4Yeckon xapakrepuctuku no FOCT 6651
B Ha4arne, B cepeaviHe 1 B KOHLE TeMnepaTypHoro gvanasoHa usmepenus. ina TC ¢
NOCTOAHHO NPUCOEANHEHHLIMN BbIBOAHLIMY Kabensmu k BenuunHam Rt, nony4yeHHbIM
pacyeToM o ypaeHeHuio (1), cneayet 4obaBuTL CONPOTUBNEHUE BbIBOAHbLIX NpoBoaHuKkoB TC.

BblMUCNEHHbIE OTKNOHEHWUSA HE AOMKHbBI NPEBbILLATL 3Ha4YeHWI ANns COOTBETCTBYIOLLIEro
Krnacca 4onycka unv He BbIXOAUTb 3@ YCTaHOBMNEHHbIE B TEXHUYECKON AOKYMEHTauMn npeaensi.

7.3.3 Onpegenexune 3Ha4YeHuit norpewHocTu komnnekrta TC npu namepeHun pasHocTu
Temneparyp.

7.3.3.1 3Ha4yeHus oTHOCUTENbHOW NnorpelHocTn komnnekta TC npu namepeHun

pa3HOCTU TeMNepaTyp onpeaenstoT no opmyne:

5(AI)= (tul _t;z)__[(fl _r:) (2)

NHaekesl “n1” n “n2” oTHOCATCA K “M3MEepeHHbIM” 3Ha4YeHUsaM TemnepaTtyp Ha
noaatowem Tpybonposoge "1” n obpatHom Tpybonposoae “2”, “AencTeuTenbHbie”
3Ha4yeHUs TemnepaTtyp B KOTOPbIX COOTBETCTBEHHO ty 1 7 .

7.3.3.2 3HayeHus TemnepaTtyp t, onpegensioT no popmyne:

iy +‘/A2H +4B, 'E%t——l
[, = i ©
2B,

B dopmyne (3) R(0)y — HOMMHaNbHOE CconpoTuBnexne TC npn 0°C, Ay n B, —
HOMUHanbHbIE 3HAYEHUs1 TEMNEPaTyPHbIX KOAhPUUNEHTOB coNpoTUBNEHUA nnatuHosoro TC
no NOCT 6651 ans rpagynpoBK1 COOTBETCTBYIOLLIEro TUNa.

Ons TC a=0,00391 °C™" no FOCT 6651:

A, =3,9690 - 10°°C™"; B, = -5,841 - 107 °C?.

Ona TC ¢ a=0,00385 no NOCT 6651 :

A, = 3,9083 - 10°°C™; B, = -5,7750 - 107 °C?2

Jlner

MI1 BT 047-2002

4 |3am. | THVB 59-2011 )722 g
Uam | Jlucer Ne nokym [Moan. Jlata 7




1loan. u naTa

HuB.Ne myon.

o

Bzam. UuB

Iloan. u nata

noan

HB.

ConpoTuenenue Rt ana Temnepatypsl t (‘AeiicTBUTENbHOI" TEeMNepaTypbl B JaHHOM TOYKe)
paccunTbiBaloT Ansa Kaxaoro TC no ypasHeHuio (1) ¢ ucnonb3osaHuem ko3 puumeHToB
NCX, onpeaeneHHblx no n. 7.3.1.4.

Mpwu atom Ana TC ¢ NOCTOSIHHO NPUCOEANHEHHBIMU ABYXNPOBOAHLIMU Kabenamm K
paccuMTaHHOMy 3Ha4eHuto Rt npubasnsioT conpoTueneHune kabens.

7.3.3.3 3HayeHuns norpelHocTy §(At) BEIMUCNAIOT ANA AOCTAaTOYHOrO KONMYeCcTBa To4YeK
BHYTpW obnacTtu, onpeaensiemMoi auanasoHoMm TeMmneparyp U AuanasoHoM pasHOCTU
Temnepatyp komnnekra TC. MNpwu atom ana Temnepatyp t; (o6paTHoro noToka
TennoHocutens) sbie 80 °C yyuTbIBaKOT TONLKO pa3HOCTM Temnepatyp Bbiwe 10 °C.

Tabnuua pekomeHayembix TOMEeK NPOBEpPKU NpUBeAeHa B Npunoxexun B

7.3.3.4 3naveHuns norpewHocTy komnnekrta TC npu uamepeHnn pasHocTu
TeMneparyp He AO0/KHbI NPeBbIAaTh NPeaenos, YyCTAHOBNEHHbIX B TEXHUYECKON
AoKymeHTauum komnnekrta TC.

MakcumanbHoe 3Ha4yeHue norpelwHocT komnnekta TC npu namepeHun pasHocTu
TemnepaTyp He A0MKHO NpeBbiwaTh:

Oat = £( 0,25 + 1,5Atn / At) ans knacca 1;

Oat = £( 0,5 + 3Atmin / At) ans knacca 2.

8 OdhopmneHune pesynbTaToB NOBEPKU

8.1 MNpw nonoxutensHom pesynbTaTe noesepku komnnekra TC aenalT 3anuch B
nacnopre, 3aBepsemMyio NOANUCHIO NOBEPUTENSA U OTTUCKOM NOBEPOYHOro Knenma.

Ha kaxgom TC Ha Kopnyc HakneusalT KneiMo-Hakneinky nmbo Ha MeTannumyeckyo
BUpKy HAHOCAT OTTUCK NOBEPOYHOrO Knewnma.

8.2 Mpwu oTpuuaTensHOM pesynbTaTe nosepkv komnnekt TC He aonyckaeTca K

NnPUMEeHeHWo U Ha Hero OCDODMJ'IF!IOT n3pelleHne o HenpurogHoOCTH.
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MpunoxeHnue A

PekomeHgyemble aTanoHbl U noBepoyHoe obopyaoBaHue

aBTOMaTM3NPOBaHHAA cucTema nosepkn Tepmonpeobpasosatenein ACHIT,
TepMOMETp CONpOTUBNEHUS NnaTuHoBbln obpasuossiin NMTCB — 4/11, 2-ro paspsaa;

TEPMOCTaThl XXUAKOCTHbLIE ANS CO3AaHUA TemnepaTyp B gvanasoHe ot 2 °C go

180 °C; rnybunHa pabo4yein kamepbl He meHee 60 MM, cTabunbHOCTL TeMnepaTypbl

“ OAHOPOAHOCTL TemMnepaTypHoro nons He meHee + 0,005 °C;

meraommeTp M4100-1, ucneitatensHoe HanpsxxeHne 100 B;

nuHenka metannuyeckas — 1 m unu pyneTtka metannunyeckas — 5m;

MNpumeyaHune — MoryT BbITb MCNONb30BaHbLI APYrue 3TanoHbl U obopyaoBaHue ¢

METPONOrM4YeCKUMMKN XapakTepucTtukamm yaoeneTesopaowmm Tp&ﬁOBaHHHM HacToALEen

MEeTOOUKMWN.
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Mpunoxexue b

PelwweHune cuctemsl Tpex NUHENHbIX ypaBHEHWIA
npv onpeaeneHun koacpdpuumentos NCX ans TC komnnekra

KoadhdpuumenTsl R(0), A u B paccunTbiBaloT No ypaBHEHUAM:
R(0) = Dro/ D; A = Dra / Dro; B = Dgrg / Dro,
rae D, Dg, Dra, Drg —ONpegenutens u cooTeeTcTBylOWME anrebpanyeckue

AONONHEHUA CUCTEMbI TPEX YPaBHEHUI ANA UCKOMbIX KO3(PMDULMEHTOB:

1t t;°
D=det|1 t to?| = (-t =% - tg) = (t1 - ¥ =t - tg) + (b1 - to? = t4% - to);
1 t3 t32
Ri t t,°
Dro=det|Ry t2 t2| =Ry« (t2- ¥ =% - t3) = Ra - (ty - ts? = t,2 - t3) + Ry - (ty - % — ;% - to);
Rs ts t3?
¥ 1 Ry ti?
=
5 Dra =det|1 Rz %] = (Rz -t = R3 - t2) = (R -t = Ry - t12) + (R - t;7 = Rz - t:?);
g 1 Rs t5?
=
: 1t R
=
> 3 Dre =det|1 t2 Ry| = (- Ra—ts- Ry) = (ts - Rs—t3 - Ry) + (t; - Ra—tz - Ry).
r 11t; Ry
=~
2 MoacTpoyHble uHAaeKkebl 1,2 n 3 OTHOCAT BEMUYUHBI K COOTBETCTBYIOLLEN TOYKE NOBEPKMU.
s
2
@
=
E
5
=
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2
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Mpunoxexnue B

PekoMeHayeMble TOYKM NPOBEPKM norpeluHocTy komnnekta TC

Tabnwuua B.1
Ne To4ku At (t1 - t1), °C tz, °C t; °C
1 Atmm 10 1 O+Atmin
2 Atmm 40 40+Atm|n
2 10 80 90
4 10 150 160
2 20 70 90
6 Fé- 85 160
7 150 10 160
Tabnuua B.2
Ne Toyku At (t — t), °C ta, °C t; °C
1 Atmin 1 O 1 0+Atm|n
3 10 80 90
4 10 110 120
5 | 20 70 90
; 6 35 40 Fi-
3 7 100 20 120
=
8
=4
<
2
S
<
z
A
5
=
=
g
% N Jucr
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Bubnuorpadus
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JIueT perucTpauui H3MEHEHHUIA.

Bcero -
Homepa JiHcTOB (CTpaHuL) eTOR No Bxomsmuit No Tara
LIOKyM COTPOBOIHUTELHOTO MMoam.
(cTparmL) ' HOKYMEHTA U j1aTa
H3m. H3Me- 3aMe- [ HOBBIX prnympo| B HOKyM.
HEHHBIX | HEHHBIX BAHHbIX
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2 = é e f/‘ﬂ'ﬂ{,g ? - 2006 ’f‘%_:/// 21 pR .66
3 2378 |11« —  Nruwpz-2008 3= Wiz
- i 3-9,{{{1d —  |THuB.57-201/ ;g’;f’ o
3 3  Mup s 3% bous
g
(o]
=
=
g
=
Q
=
=
{le]
o)
=
%
/M
I
~
m
5]
=
=
8
]
<
s
=
=
=
=
Q
=
=
o
=
Z JHCT
g MII BT 047-2002
= 12
Hsm | Jluct Ne nokym IMoan. Hata




	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1
	Page 1

