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HA3HAYEHHME U OBJIACTH IPMMEHEHWAA

«Tenmno-3» mpeAHa3HAYEHA U1 KOMMEPYECKOTO ¥ TEXHOJIOTMYECKOro y4era
ONHOBDEMEHHO 10 HECKONBKAM TPyGOmpoBOdaM IOTpeONieMOH M (mwm)
OTIYCKAEMO#i TEIIOBOM SHEPIUH, KONHYECTBA TEMIOHOCHTEIL, TopAIeH 1 XOJIOHOM
BOMBI, MOKET YCTaHABJIMBATHCA B 3aKPHITHIX M OTKPHITBIX CHCTEMax BOJIHOIO
TeIUTOCHAOKEHHS B KOTEIbHBIX, LEHTPAJIGHBIX M MHIABHAAYAIBHBIX TCIUIOBBIX
NyHKTAX, TEMUIOBBIX y3/1aX KANbIX ¥ MPOM3BOICTBEHHBIX 3NAHAN, KOTTE/DKEH H T. 1.

«Temno-3» Moxer paboTaTh Kak aBTOHOMHO, Tak M B COCTaBe
aBTOMATM3HPOBAHHOW CHCTEMBI COOpa TAaHHBIX.

OITMCAHHE

MakCcHMaJIbHOE KOJHUYECTBO KAHAJIOB M3MEPEHHSA pacxoja, TEMICpaTyphl H
napnenus s «Temno-3» ompenensaeTcs MOAM(HKAUMAMY, NPHBEACHHBIMA B
Tabnuue 1.



Tabmwma 1

Momudukanms Hi3amepuTenbHble KaHATEI Yucno
KaHaJIOB

Pacxon 4

1 Temneparypa 2
JlaBnenne 2

Pacxon 4

-2 Temneparypa 4
HaBnenue -

Pacxon 4

3 Temneparypa 3
Hapnenne 3

‘ B momudukanum 3 mpeaycMOTpeHa BO3MOXHOCTE BMECTO IpeoOpasoBarenei
JaBJIEHUs C TOKOBBIM BBIXOIOM IOAKIIOUATH OT 1 Ho 3-Xx mpeobpasosareneil pacxoma
mo6oro THWMAa C TOKOBHIM BBIXOZOM, B TOM YHCIIE, NpeoOpasoBaTeld DPasHOCTH
NaBieHui, paboTalomUX ¢ CYXXAIOUMMH yCTpoHcTBaMH. Ha 4MCIIo MCHONB3yeMBbiX
TakiM 00pa3oM KaHaJIOB pacxoja YMEHBIIAETCA YHCJIO  TMOAKIIIOYaEMBIX
npeoOpazoBarenel JaBIeHUA ¢ TOKOBBIM BBIXOJIOM.

B moambukanmmm 1 wucmonme3yrorcs npeobpasoBaTeny AaBJICHHSA  THIA
«TEH30MOCT» ¢ conpoTuBieHueM mwied 6onee 500 Om.

DnexTpoHHbii G0k «Termmo-3» pasleneH Ha TPH OTceka. B mepBoM oOTceke
pasMeLIeHs! MOAYJIb KOHTPOJUIEPa, YCTPOMCTBO MHIWKAIMM, KJIABHATYPa, PasbeM
U1 TIOAKIIIOUEHHS MEPCOHANIBHOTO KOMITBIOTEPA. BO BTOPOM OTCEKE PACIOJIOKEHBI
KJIEMMBI (IS TOJAKIIFOUEHM mpeoOpa3zoBaTeneil pacxoJa, JaBJICHUA U TEMIIePaTypHI.
B TpeTheM OTceke pasMEmAlOT KOMIUIEKT W3 ABYX JHTHEBBIX Oaraped. OCHOBHOH
BapHAHT UCIIOHEH]S KOPIyCa - HABECHOM.

Lndposoi KUAKOKPACTAUINYECKHN ~ HHAHKATOP u KJIaBUaTypa,
TpeIHa3Ha4eHHbIE U IIPOCMOTPA JaHHBIX, CMOHTHPOBAHBI HA NEPeIHEHN IaHENH.

PaGotoit «Temno-3» ympasiser MOAYJb KOHTPOIEPa, K KOTOPOMY IOIKIIO-
YeHbl KJIABHATypa, WHIMKATOP, KIEMMbI U1 IOAKIIOYEHHs NpeoOpasosarench
pacxoyia, JaBIICHHsA H TEMIIEPATYPHl U Pa3beM MOCIe0BaTebHOro nopra RS-232.

CurHanbpl npeobpaszoBarenell pacxoia ¢ YHCIO-HMITYJIbCHbIM HIIM YaCTOTHBIM
BBIXOJIOM ITOJIAIOTCS Ha JIMHAH HUQPOBOTO BXO/a KOHTPOIIIEPA.

V3MepeHre TeMmepaTypbl IPOM3BOAMTCA C MOMOIIBIO TepMompeobpaso-
BaTeNeH CONpPOTHBJICHHS, Yepe3 KOTOphe MPOMYCKAETCA BHICOKOCTAOMIIBHBIN TOK, a
HajcHHe HanpsokeHus Ha Hux #n3Mmepserca ALlll, pacrmonoxeHHBIM B MOAYJIC
KoHTpOIIepa. CxeMa IOMKTIOUEHHs] TePMONPeoOpasoBaTeneil CONMPOTHBICHUA 2-X
WA 4-X IIPOBOAHAS. -

M3MepeHne NaBIeHHs OCYIIECTBILAETCS JIMOO C MOMOUIBIO TpeobpasosareneH
JaBICHWS C TOKOBBIM BBIXOZOM, JmOO npeoGpa3zoBaresisiMd JABJICHHUA THIA
«Ten3oMocT». CHrHANB HaNpsSKEHHsA C PE3NCTOPOB HArpy3KH NpeobpasosaresieH
JaBIICHHs. C TOKOBBIM BBIXOAOM, JMOO C BBIXOZa NpeoOpa3oBaTesis AABICHUS THIIA
«TEH30MOCT» Uepe3 BXOIHbIE MYJIBTHINIEKCOPBI IOAKTOYaioTCs Ko Bxoay ALLL
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B MoAylle KOHTPOIUIEpA HMEIOTCA OJNIEMEHTH TaJbBAHHYECKOH pasBAKH UL .

rocieoBaTebHOro nopra RS-232.

Monyns KOHTpOJUIEpa OCYmecTBIIET 00paboTKy MJaHHBIX IO 3aJaHHBIM
ANTOPHTMAM, a TAKXKE yIPaBICHHE (bqumonnponafmeM Bcex ycrporcts "Temmo-3". B~
HEM pasMemieHBl HeproHesaBucuMbie O3Y u Taiimep. YacTs SHEProHe3aBHCHMOIO o3y
NpefHa3HaYeHa M1 XPAHEHHA apXHBHPYEMBIX YacOBBIX, CYTOUHBIX H MTOTOBBIX |
napaMeTpoB. KoHTpoiuiep oOMEHHBACTCA JAaHHBIMH C BHEIUHHMH YCTPOHCTBAMH Hepes

KOMMYHHKALIHOHHbIH KaHa RS-232.

VipaBieHHE peXMMaMd BBIBOAA NAHHBIX HAa HHIMKATOP, 4 TAKKe MPOLECCOM
HacTpoiiku «Temno-3», ocymecTBIAeTcs ¢ MOMOMBIO KiaBuatypel. Ha neuukartop
BBIBOIATCA BCE M3MepAeMble M BBMHCIAEMble «Temno-3» BEIHYHHBL, a TaKKe

JTHarHOCTHYECKHC ICOO6HICHI/I5[ 0 cocrosHEH «Tero-3». YﬂpaBJIeHPIC HCKOTOPBIMH

PE€XXHUMaMH pa60Tm «Termno-3» OCYHMECTBIMCTCA B PEXHUME MCHIO, COCTOAHHA KOTOPOTO.

TaKXKC 0To6pa>1<a10Tc;1 Ha JXHIKOKPHCTAUIMYCCKOM HHIHKATOPE.

B «Temno-3» mpexyCMOTPEHa BO3MOXKHOCTB:  IPOrPaMMHOM KOPPEKITHH |
CHCTEMATHUECKHX  IIOTPEINHOCTEH HCIONb3yeMBIX mpeobpasoBarelied pacXoma H
TepMonpeoOpa3oBaTeNedl  CONPOTHBIEHHMA, HACTPOHKA Ha [MANa30HBl H3MEPEHHT
mpeoGpasoBaTeneil pacxofa, BHIOOp UHMCIa KOHTYPOB TEIUIONOTPEONIEHHA M aIrOPHTMOB.
BBLIMHC/IEHHS TEIUIOBOH OSHEPrHH B COOTBETCTBHM C YDABHEHMAMH HM3MEDEHMA IO '~ - -

MM 2412-97 Oj11 OTKPHITHIX H 3aKPBITHIX CHCTEM BOASHOTO TEILIOCHAOKEHHS.

OCHOBHBIE TEXHUYECKHE XAPAKTEPHUCTHKU

1 Ilpemensl AOMycKaeMmOll OCHOBHOH IIOrPEIHOCTH H3MEPEHHA C nomommoﬁ' ,
«Temno-3» TewIoBoil dHepruu, o0beMa, MAcChl, TEMIEPATypH, MNABIEHHA C YYETOM -
TorpemHocTet IpeobpasoBaTeneil pacxoia, TEMIEPATyPH! M JABICHHA, a TAIOKE BPEMEHH

ero paboThl, yka3aHbl B TaOIHIE 2.

Tabmuma 2
Ipemen pomyckacMoH
HaMmepsemas BeTHIHHA ornocurensHol (%) H -
a6conrornoii (°C) ocHOBHOH
[OTPEITHOCTH |
1 Tennopas 3ueprus (M4 3aKPHITOH CHCTEMBI - IIPH H3MCPECHHH Pacxoia B
mojaromeM  (oOpaTHOM) — TpyGOmpoBOZE € OTHOCHTENBHOH
TIOTPEIIHOCTHIO A0 * 2 %; MM OTKPHITOM CHCTEMH — IPH H3MCPCHHH
pacxoza B TIOAAOIEM H 0GpaTHOM TPyGONpOBOJax ¢ OTHOCHTEIBHOH
IOrpemHoOCTI0 A0 + 1 % ¥ TpH OTHOCHTENBHOH IOrpemHOCTH
ONpE/ICIEHAS PA3HOCTH PAacXoja B 3THX TpyOOnpoBoAax a0 0,5 %) mpu
Pa3HOCTH TEMIEpAaTYp B NojaomeM H obpaTHoM TpyGomposogax
KOHTYpOB TEIUIONOTPEONICHA:
AT >20°C + 4%
10°C < AT <20°C *5%
2 O6BeM B Macca TEIUIOHOCHTENS IPH M3MeHeHHH pacxofa ot 100% xo 4%
(ot 100% 1m0 20 % B crmydae HCIIONIb30BAHAA CYKAIOIAX yCTpO#CTB) OT
BEPXHETO NpeJera H3MEPEHNA +2%
3 Temmepatypa B auanasone (10+150)°C 10,5°C
4 Jlasnenue B guariazore 0,16+1,6 MIla : +2%
5 Bpemst paGoTsl +0,05%

2 OCHOBHbIE TEXHHYECKHE XapaKTEPHCTHKH HCIONB3YEMBIX IpeobpasoBaTeiei
pacxona B «Terwio-3» npHBeicHE! B Tabmwue 3. ;
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Tabmuna 3

u K )
Tun npeobpazoparend, Junamerp IIpenensr nuanazona uaMepeHuii | MakcumanbsHas PabGouee Ne I'ocpeectpa
NPUHITUIT JEHCTBUS YCJIOBHOTO pacxozna TeMIeparypa JIaBJIcHUE,
poxojaa Gram Guauss TEIUIOHOCUTEIA Mlla
AHHMNVU MM Qmm.sm gw\ q °C
BOIIC B(OM) 32+250 0,02+0,0625 - 16500 150 1,6 14646-95
MP400-K(D) SM 10+150 0,0083 3,4+763 150 2,5 15184(5)-96
METPAH-300I1P B(V3) 25+200 0,02 9+700 150 1,6 16098-9%
UFMO003 V3 15+40 0,0067 4,5+30 150 1,6 15665-96
VIIP-1, V3C-1 V3 25+1400 0,013+0,062 8+50000 150 1,616 15425(6)-96
TIIPMT T 32, 50, 100 0,1 10, 36, 100 150 1,6 13735-98
BCT T 15+250 0,01+0,04 3+1200 150 1,6 13733-96
CI'B-151 T 15 0,01 3 90 1,0 16078-97
0,04 3 90
WS, WP (Zenner) T 50+300 0,04 30+1200 120 1,6 13669(70)-96
CI'B T 15, 20 0,01 3;5 90 1,6 15315-96
25, 32 0,01 7,12 120
BMI' 50+150 0,01 60+500 150 1,6 16185-97
OCBU 25+40 0,01 7+20 90 1,6 17325-98
SoNo 2500 CT (Danfoss) 25+80 0,02 9+80 150 2,5 17734-98
JS, WS (Metron) T 15, 20, 25, 32 0,01 3+12 90(JS), 120(WS) 1,6 15314-96
MTW (Rubikon) T 15+50 0,01 3+30 130 1,6 1551492
VORFLO/F (Danfoss) B 25+300 0,04 50+22000 400 10,0 13932-98
ULTRAFLOW II (KAMSTRUP)Y 3 15+50 0,01 1,5+15 120 1,6(2,5) 15467-99
SONOFLO (Danfoss) V3 25+4000 56+1,44-10° 160+250 1,0+4,0 14506-98
YPCB-010M v3 50+4200 0,04 0,03 Iy~ 16179-97
JIPK-C V3 25+4200 0,02 31,25+17640 150 2,5 15269-96
doton B(K) 80+1200 0,02 80+25,6-10° 150 1,6 18441-99
POCT 8 SM 10=300 0,1 0,125+2500 14150-97
V3P-B-M v3 50+2000 0,032 72+113,4-10° 150 15051-95
EEM-QII (Danfoss) V3 15+50 0,01 1,5+15 20=90 1,6 17734-98
Tpuron V3 25+200 0,033/0,017 12+780 160 1,6 18556-99
BPTK-2000 K 15+350 0,016 4+1600 150 18437-99
M-T (Raab Karcher) T 20+50 0,067+0,01 3+30 120(130) 1,6 13916-99

[Ipumevanne - T — TaxoMmeTrpuueckuii, Y3 — ynbTpa3BykoBoii, OM — anekTpoMarHuTHRIA, B — BuxpeBoii, 1111 — nepeMeHHoOro nepenania naBaeHus,
K - koHTyKTOMEeTpHYECKHI
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3 Ilpemen momyckaeMoii OCHOBHOM OTHOCHTENBHOM IIOTPEIIHOCTH H3MEpEHHA
Pa3HOCTH TeMIIEpatTyp B Auanasone remneparyp 20+150°C He npepbimaeT sHaueHwuit

TIDH Pa3sHOCTH TeMniepaTyp  0e3 ydeTa NOrpenHoCTH C YYETOM MOTPEITHOCTH
' ‘ TepMonpeobpasoBarenelt  TepMonpeo6paszoBaresei
CONPOTHUBIICHHAA o COTIPOTHBIICHHUS
(100+20)°C +03% e +0,65% - «
(20+10)°C “ +0,6 % +1,2%
- (10+2)°C +1,9% +4,5%

4 [lononHuTenbHad MOrPElIHOCTh NPH  HM3MEHEHHH TeMnepaTypu

OKpYKarome# cpenst ot + 5°C mo + 50°C 3nekTpoHHBIX 6IIOKOB naMepnTenLHfo;y .

‘kaHanos (6es yuera morpemHocTed npeo6pasopareneii pacxona, TeMnepatrypsl H
JIaBJICHUS) He 6onee 3HA4YCHUH, YKa3aHHBIX B Tabmuie 4.

Taﬁmma 4

- M3amMepuTenbHbIE KaHaIbI JlonomHuTe b Ee aGCOOTHAS (°C)

H OTHOCHTEbHaA (%) MOrpemHoOCTH

: ’ Ot +5 1o +20°C | Ot +20 go + 50 °C
_Temnepatypst B muanasose (10+150)°C ~ #0,2°C +03°C

PasHoctn teMmneparyp, TerioBoM 3Heprum

(mna mpeoGpasoBarenedf pacxoma C 4HCIIO-

HMITyJbCHBIM M YacTOTHBIM BBIXOJOM) B

AHana3’oHe PasHOCTH TEMIIEPATyp o
(100+20)°C +0,2% £0,3% -
JaBnenus B muanasome (20+1000%  or | S
BEPXHETO IpefieNa H3MEPEHHA v 0,3 % 0,4 %

‘5 «Temwno-3» obecneynBaeT mpH IMOCTOAHHO . OTK/IIOYEHHOM . MUTAHHUH
__COXpaHCHHWE apXHBa CYTOYHBIX, HTOTOBBIX NAHHBIX M IIAPAMETPOB HACTPOUKH B
~ TEYECHHE HE MEHee 5 JieT. - = | -

6 O6bem 3HeproHesaBucumodi maMatiH  «Temno-3» paccyuTaH Ha
PErHCTpPaNMIO: CYTOYHOH MH(OpDMAaLMK B TedeHHE He MeHee 12 MecAleB, 4acoBoi
HH(OpMAIMH B TeYeHHE He MeHeE 45 CyTOK. :

7 Onextponnsiit 6ok «Termo-3» mMeer cne,uyloume 3Hepremqecme "
MaccorabapuTHbIE IIOKa3aTeNH: :

- noTpebnsemMas MOWHOCTh - He Gonee 1 MBT (nuranme ocymecTaneTcx oT
nurTuesbix Oarapeii); B MoauduKanuy 3 WM NPH UCIOIb30BAHUU npeolpa3oBareneii
pacxofa, TMUTAOLIMXCA OT ceTH mepeMeHHoro Toka 220 B, 50 I'm, momyckaercs
nutaHue «Temno-3» OT 3Toii ke CeTH MmepeMEeHHOro ToKa Hepes BBIHOCHOH CC’I‘CBOPI
OnoK nuTaHuA, ‘

- Macca (6e3 mpeobpaszoBaTeliell [aBIICHH, pacxona U TEeMIIEpaTyphl) - He
6onee 0,4 xr;

- ‘rabapuTHble pasMmepsl - 135x120x45 mMM.

-8 Cpennuii cpok cyx65l He MeHee 12 neT.
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3HAK YTBEPXIEHMA THUIIA

3HaK YTBEPXKICHUS THIIA HAHOCHUTCS B JIEBOM BEPXHEM YIUIy JIMIEBOW MaHETH
«Temno-3» ¢orocmocoboM, menkorpaguedl WM IPaBUPOBKOH, a TaKKe B IacIopT B
IEHTPAIBHON YaCTH TUTYJIHHOI'O JICTA IIPUHTEPOM.

KOMIUIEKTHOCTD

B koMmIuiekT nocraBki «Temno-3» BXOAAT CeIYOMUe U3EIU U JOKYMCHTHI:

1. Dnekrpounsiit 6mok  «Temno-3», KOMILIEKTallss KOTOPOTO YAOBIETBOPSET
BHIOpaHHOit 3aKka3unkoM Moaubukaruy (Tabmmna 1).

2. TepmonpeoGpa3oBaTein COMPOTUBICHNUA (IO 4 INT.) IUIATUHOBLIC WM MEIHBIC
KjIacca JoImycka A unu B ¢ HOMMHAnIBHOW cTaTHueckoi Xxapakrepuctukoi SO0IT mim
500M (Ry = 500 Om), 1000IT mu 1000M (Ry = 1000 Om), Wy = 1,391; 1,385 mmm Wigp
= 1,428; 1,426 cnemyromux tunos: TCII (Tocpeectp Ne 15017-95), KTIITP (I'ocpeectp
Ne 14638-95), KTCIIP 9514 u KTCMP 9514 (Tocpeectp Ne 15195-96), W-EYK 6.1
(TCocpeectp Ne 15393-96).

3. IIpeoGpaszoBaTeln pacxoja, ykazaHHsle B Tabnuue 3 (10 4 10T., B MOAUGHKALIH
3 mo 5+7 wr.).

4. TlpeoGpasoBarenu naBieHus (10 3 INT.) ¢ yHHQUIMPOBAHHBIM TOKOBBIM
BeixomoM 0+5 MA wmim 4+20 MA u BepxHuM mnpenenoMm usMepenus 1,0+1,6 Mlla
cienytomux trnos: Cangup 22MT (Tocpeectp Ne 15040-95), Merpan-43 (Focpeectp Ne
13576-95), EIA (Tocpeectp Ne 14495-95), IM5001(7) (Tocpeectp Ne 14753-95), 111U
(Tocpeectp Ne 15448-96).

5. TIpeoGpasoBarenu pasHOCTH jaBieHuit (0 3 mT.) (Ui MOAMUKALMH 3 NPH
VICIIONB30BAaHUM I M3MEPEHMS Pacxolla CY)KarollUX YCBTPOKCTB) ¢ YHU(DHUITMPOBAHHBIM
TOKOBBEIM BBIXOMOM 0+5 MA mnu 4+20 MA u BepxuuM npesenoM uzmepenus 0,63+630 xIla
cienyiomux Tumos: Merpas-45-JI/1 (Focpeectp Ne  13413-93), Merpan-43-[1J]
(Tocpeectp Ne 13576-95), Merpaun-22-J4J1 (T'ocpeectp No 17896-98), Cangup-22M-J1J{
(I'ocpeectp Ne 11961-91).

6. Jlutuesble Garapeiiku (1 KOMIUL.) WM OJIOK CETEBOr0 IMUTAaHMA CO IMHYPOM (1
IUT.)

7. PykoBoACTBO 110 9KcIutyatanuy (1 mr.).

8. Metoauka nosepku 4218-004-02068953-99 MU (1 mrr.)

Jonyckaercs mnocraBka «Temno-3» 6e3 npeobpasoBareneil TeMIepaTyphl, NaBJICHHA
¥ pacxojia.

ITOBEPKA

Cucrtema teruromsmeputenbHas «Termno-3» MOoMIeKUT MOBEPKE B COOTBETCTBUU C
meTomukoii 4218-004-02068953-99 MU «Cucrema TemionsMeputensHas «Temmo-3».
Meronuka moBepkuy», yreepxiaennoi LI CU CHHMHMM. OcroBHOe 00OpyIOBaHMUE,
HEOOXOAMMOE AJI TOBEPKHU: MPOJMBHON CTEHI, OCHAINECHHBIW HM3MEPUTEIAMH pacxola
(OCHOBHAs OTHOCHTENbHAas MOrpemHoCcTs He Gonmee + 0,3%), BpeMeHu (OCHOBHAs
OTHOCHTE/bHAS TOrpenHocTs He Gonee = 0,02%) U TemmepaTyphl (BMECTO IOCTIEIHETO
JOIyCKAeTCs MCIIONb30BAHME MEP IEKTPOCONPOTHBIECHHA C OCHOBHOM OTHOCHTENBHOH
norperiHocThio He 6oiee £ 0,01%). MexnoBepouHbId HHTEPBAT —2 roxa.
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J_TCXHUYECKIE,
HOPMATHUBHBIE" JIOKYMEHTbI

Cucrema  rtemnomsmeputenbHad — «Temno-3».  Texuuueckme  ycioBus
TV 4218-004-02068953-99, " == ..~ "

3AKJIIOYEHHUE

Cucrema TtemnomsmepurenbHas «Terwio-3» COOTBETCTBYET HOPMATHBHBIM
JOKYMEHTaM.
. Wsroroeuremn: HOBOCHOHMPCKMI T'OCYJapCTBEHHBIH TEXHHYECKHH YHHUBED-
cuteT, OO0 «CrcTeMBI 37I€KTPOHUKH ¥ MemuuuHbDy. 630092, r. HoBocu6upek-92,
np. K. Mapkea, 20.

PexTop .
HoBocubupckoro rocyjapcTBeHHOro /
TEXHHYECKOTO YHUBEPCUTETA > A.C. Bocrpukos
. . P e
’ S
Hupexrop OO0 «Cucremsl A S

JNIEKTPOHUKHA ¥ MEOUITHHBI) /// M.H. Ouxman
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