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Hacrosiiee PYKOBOJICTBO o AKCIUTyaTalluu (macmopr)
[MPJL.26.51.66.127.004PO Ha CTpyKTypOCKOIl TepMO3JeKTpudecKkuid «MeTak-M»
(manee - mpubop), BblIyckaeMbli coriacHo TY 265.166.127-004-1TPI11-2016,
BKJIIOUAET B ce0sl, TEXHUYECKUE XapaKTEPUCTUKH, & TAKXKE CBEICHUS IJIA U3YUCHUS
KOHCTPYKLWHU, TPUHIUINA JCUCTBHUSA, MPABWJI 3KCIUTyaTallud, TPAHCIIOPTUPOBKH H
XpaHeHus npudopa.

[IpousBoauTenp oOcTaBisieT 3a Cco0OMl mpaBo ©0€3 MpeaBapUTEIBHOIO
YBEJOMJICHUS MTOKYNATENsl BHOCUTh U3MEHEHUS B KOHCTPYKIIMIO, KOMIUIEKTAIUIO UITH
TEXHOJIOTHIO M3TOTOBJICHHS MPUOOPA, C LIETBI0 YIyUIlIEHUs €ro CBOMCTB. B TekcTe u
U(GPOBBIX 0003HAYEHUSX JAHHOTO PYKOBOJICTBA MOTYT OBITh JAOIMYIICHBI OMEYATKH.
Ecnu mocne mpouteHus: pykoBojactBa y Bac octanytcs Bompochkl 1o pabore u
SKCIUTyaTaluu npubopa, oOparurech K MPOU3BOAUTENIO 32 IOJIYYCHHEM
Pa3bICHEHUM.

[lepen skcrutyararueit HEOOXO0AMMO BHUMATEIHHO 03HAKOMUTBHCS C HACTOSAIIUM
PYKOBOJICTBOM 10 3KCILTyaTalUH

1 HazHauenue

[Ipubop mpeanasznayeH st usMepeHust BeauuuHbl TepMoI/C (MOCTOSTHHOTO
HaIpsHKEHUs), TIPU HEepa3pyIIaloIIeM KOHTPOJIE TTOBEPXHOCTHOTO CJIOS M3JEIUi U3
AIEKTPOINPOBOAAIIMX MaTepuanoB. [Ipubop Takke MOXKET HCIOJB30BAThCS ISt
COPTHPOBKHM METAJIJIOB UJIMU CILJIABOB [0 MApKaM.

2 TexHu4veckmne XapakTepUCTHKH

[Ipubop paccumTaH Ha TMPUMEHEHHE B JIAOOPATOPHBIX M IEXOBBIX YCIOBHUSIX
Pa3TUYHBIX OTPACIICH MPOMBIIIICHHOCTH MPH
- TeMIepaType okpyxatromiero Bozayxa ot -10°C go +35 °C,
- OTHOCUTEJIBHOW BIIAXKHOCTH BO31yXa 110 98% npu temnepatype +25°C,
- armocepuom masnennn ot 70 g0 106,7 Klla.
[lo pabounM yCIOBUAM TPUMEHEHHUS W  TPENCTBHBIM  YCIOBHSIM
TpaHcTiopTUpoBaHus mpubop otHocuTcs K rpynme 4 mo 'OCT 22261-94.
Kimmmatnyeckoe ucnonnenne Y XJI.3.1 T'OCT 15150-69.

Jlnana3on uzmepenus Hanpsbkenus tepmol/C, mxB + 2000
[TorpemnocTu u3mMepeHus HanpsbkeHus (0e3 Harpesa), He OoJee, +2
MKB

[TorpemnocTu u3mMepeHus HanpsHKeHUs (C HarpeBom), He Oonee,|  +(20+0,1V)*
MKB




Hanpsbkenue nutanusi OT ceTh nepeMeHHoro toka B, I'i 220, 50
ITorpebisemast MOIITHOCTD, HE OoJiee, BT 7,5
['otoBHOCT, K paboTe, He Oonee, MHUH (IIpH TeMmIiepaType 2
okpy»xatoie cpeanl +25 °C)

Bpewms ananuza ojiHoro o0pasiia, He 6oJee, ceK. 6
JIoKaJIbHOCTh KOHTPOJHUPYEMOTO YIacTKa, MM 0,5
Paznuiia TeMmeparyp «ropsiaero» M «XOJIOJHOTO» 3JICKTPOJIOB, 50
°C

TodHOCTH cTAaOMIIM3AIMK TEeMIIEPaTyphl, He OoJiee, °C +1
Bpewmst HenpephIBHOM pabOThI OT aKKYMYJIATOpa, HE MEHEE, Yac 2
I"abaputabie pazmepsl (111 x /[ x B), He Gosiee, MM 65 x 125 x 20
Macca 6e3 O60ka nutanus, He 0oJiee, Kr 0,25
Cpennss HapaOOTKa Ha OTKa3, HE MEHee, Jac 8000
Cpennuii Cpok Ci1yk0bl, HE MEHee, JIET 5

*[Ipumeuanue: V- uzmepenHoe 3nauenue repmoI/[C, MxB

DNEeKTPOHHBIA OJOK MpuOOpa CHAOXKEH IBETHBIM TpadUUECKUM JUCILIEEM C
paspemienneM 320 Ha 240 ToUeK.

Ha pucmiiee otoOpaskaercss M3MEpeHHOE 3HAauYeHHE BeduduHbl TepMoIIC,
BOCEMb MpPEABIAYIINX HM3MEpPEHHbIX BeMuunH TepMoDJIC, MHHUMAIBHOE,
MAaKCUMaJbHOE M CPEIHEKBAJAPATHUUECKOE 3HAYCHUE 33 CEpUI0 HU3MEpPEHUH,
CPEIHEKBAPATHYECKOE OTKJIOHEHUE M3MEPEHHBIX 3HAUEHUI 34 CEPUI0 MU3MEPEHUIA,
3HAYEHHE ITAJIOHA U JIOIyCKa JUIA CUTHAIM3ALUU OTKIOHEHMs. Takke Ha JTucILIee
0TOOpaXkaeTcs COCTOSIHUE BCTPOEHHOTO aKKyMYJISITOpa U TEMIIEpATypa «TOpsiuero» u
«XOJIOJHOT0» 3JIEKTPOJIOB.

[Tpubop obecneurBaeT IBETOBYIO MHAMKAIMIO MPHU TMPEBBIIIEHUU 33JaHHOTO
YPOBHSI.

DIEeKTPUYECKOE MUTaHUE MPUOOpa OCYIIECTBISAETCS OT CETH MEPEMEHHOIO TOKA
WM OT BCTPOEHHOTO aKKyMYJIITOPa, NPOAOKUTEIBHOCTh HEMPEPHIBHON pabOThI OT
MOJIHOCTBIO 3apsHKEHHOT0 aKKyMYJIATOpa HE MEHEE 2 4acoB.

[Ipubop nmeer (QYHKIMIO aBTOMATHYECKOTO OTKIIIOUEHHS MpPHU IEpPEphIBE B
paboTe, BpemMsi pabOThl MpUOOpa 10 OTKIIOUCHMS] YCTAHABIMBACTCS OMEPATOPOM.
[lepepbiBoM B paboTe ABIISIETCS BpEMEHHAs May3a MeXIy HaKaTHEM JIFOObIX KHOIOK
WM DJEKTPUYECKOTO KOHTAKTa «TOPSYEro» 3JIEKTPOAA C «XOJOIHBIM» BO BPEMS
U3MEPEHHUS.

3 KoMILIeKTHOCTH

DJIEKTPOHHBIN OJIOK 1 .
CeTeBoii OJIOK TUTAHUS 1 .
[IpeobpazoBatesib ¢ «KropssuuM» U «XOJIOAHBIMY JJICKTPOIAMHU 1 mr.
Kommiekt 06pa3iioB MetaiuioB (6mir. )™ 1 mmT.
PykoBOJICTBO MO 3KCILTYaTaIuu (macmnopT) 1 .




Keiic (cymMKa) 1uisl TpPaHCIIOPTUPOBKH I m

T.
%
Homep| HaumenoBanue metaimna | KomudecTBo,mT 3HauyeHUE
/i tepmMoI1C, MkB
1 Crans 12X18H10T 1
2 Cranp 20X13 1
3 Cranp Ct.65T 1
4 Cranp 91'2C 1
5 Crans 36HXTIHO 1
6 Cranp C13 1

4 YCTpoiicTBO M MPUHIUI PA00THI

B 1821 r. Tomac 3eebGek yCTaHOBWJI, YTO B IICMH, COCTOSAIICH H3 JBYX
Pa3HOPOHBIX MPOBOIHUKOB, BO3HUKAET PA3HOCTh MOTEHIIMAIOB, €CJIM KOHTAKThI 3THX
MPOBOJAHUKOB TMOJJACPKUBAIOTCS MPU PaA3IMUHBIX TeMIeparypax. JTa pa3HOCTh
MOTEHIIMAJIOB TOJyYHJia Ha3BaHUE TEPMOAICKTPOABUKYIIeH cuibl (TepMoI]IC).
Hannas tepmol/IC, BO3HUKaAOIIAA B HEOJHOPOAHBIX MPOBOIAIIMX KOHTYypax Ha
ocHoBe 2 dekTa 3eecdOeKa, MOKET ObITh UCIIOIB30BaHAa JIJIsI UCCIEOBAHUS PA3JIMUHBIX
METAJIJIOB U CIJIABOB TEPMODJICKTPUUECKUM METOAOM. [Ipu 3TOM MeTo1e n3MepseTcst
tepMo/JIC, KOTOpass BO3HHMKAET MEXKIYy OCTPUEM H3MEPUTEIBHOTO 30HAA C
M3BECTHBIMH TEPMODJIEKTPUUYECKUMHU CBOMCTBAMU M HCCIEAYEMbIM MaTEpUAJIOM.
TepMOAIIEKTPUYECKUI TTOTEHIIMAII UMEET BBICOKYH) UyBCTBUTEIBHOCTh K MaJICUIIIUM
M3MEHEHHSIM B 3JIEKTPOHHOM 3HEPreTUYECKOM CIeKTpe. PaccmarpuBaemblil METOJ
OCHOBAH Ha TOM, 4YTO JT00aBJIEHUE TaXKe ACCIATHIX JTOJIEH % MPUMECH MOXKET MPUBECTH
k m3meHeHuto TepmoIJIC Ha coTHU mporieHTOB. Pa3nuunbie neeKThl BHOCAT pa3HBbIi
Bkiag B TepMoOJIC HEe TONBKO MO BEIMYMHE, HO M MO 3HAaKy, a 3TO CO3/aeT
BO3MOXHOCTh  WCIIOJIBL30BAaHUS  TEPMODJIEKTPOJBIKYIIIEH CHJIBI B  KadyeCTBE
rapaMeTpa, XapakTepPU3YIOIIEro KOHIICHTPALNIO IPUMECed, YIIPyrue HanpsHKEeHUs U
(dazoBbie mpeBpalieHus. [[03ToMy TepMOAIEKTPUUECKUN METOJ] HaXOAUT Bce Ooiee
IIUPOKOE MTPUMEHEHHUE B PEIICHUH 3a/1a4 HePa3pYIIAIOIIEro KOHTPOJIS, B YaCTHOCTH,
OH MCIOJIB3YETCS MPU KOHTPOJIE XUMHUUECKOTO COCTaBa, /i COPTUPOBKH CILIABOB IO
MapKaM, OTPeICJICHHS TTPOLICHTHOTO COACPKaHUSI KOMIIOHEHTA B CIIaBE, CTPYKTYPhI
Marepuana, peKHMOB TEPMOOOPAOOTKH.

[Mpunuun pabGotsl mpubopa «MeTdKk-M» OCHOBaH Ha W3MEPEHUH BEIWYHHBI
TepMo/IC BO3HUKAIOIIEH TPU KOHTAKTE HATPETOTrO 10 ONPEICICHHON TeMIepaTypbl
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«rOpSYET0» JIEKTPOJA U NOBEPXHOCTU KOHTPOJIUPYEMOM JE€TaU, KOHTAaKTUPYIOLIEH
C «XOJIOAHBIMY AIIEKTPOIOM.

Temneparypa «ropsdyero» 3JEKTpoJa MOIINEPKUBAETCS ABTOMATHYECKHU
OTHOCHUTENIFHO TEMIIEpaTypbl OKpy)Kalmed cpeasl (HeoOxoaumas pas3HHIA
temnepatyp S50°C). Hampumep, npu TtemmepaType Okpyxkawmei cpeasl 25°C
«ropsianit» 3ekTpoy oyaet Harpet o 75°C.

Bennuuna uzmepsemoit Tepmo{C oTobOpakaercs B MUKPOBOJIbTaX.

KoHCTpyKTUBHO NpUOOpP BKIIOYAET B C€0s1 3JEKTPOHHBIN 00K, BHIIIOJHEHHBIN B
KOpIlyCE€ M3 aJIOMUHUS U YAAPONPOYHOTO IUIACTUKA, M HU3MEPUTEIBHOTO
IpeoOpazoBaTeNsl C «TOPSUUM» U «XOJOAHBIM» AJIEKTPOJAaMH, MOAKIIOYAEMOT0 K
AJIEKTPOHHOMY OJIOKY 4epe3 caMO3allENKUBAIOLIUICS pa3bEéM € MOMOILIBI0 THOKOrO
Kabens.

ONEeKTpOHHBIM  OJOK  BKJIIOYaeT B Cce0S  DJIEKTPUYECKYIO  CXEMY,
00€CMEeYnBAOIIYI0 H3MEPEHHE CUTHAJIOB C MOJKIOYAeMOro mpeoOpa3oBarers,
00pabOTKy ATHX CUTHAJIOB W HMHAMKALMIO PE3ysbTaTa Ha LBETHOM TIpaduyuecKoM
JUCIUIEE.

Ha nepenneit manenu npubopa pacnoyiOKEHBI:
e rpaduyecKuil IUCIIEH, MpeAHa3HAYEHHBIM i1 OTOOpa)KeHUs pe3yJbTaTOB
U3MEpEHUs U Jpyroi nH(opMaluu, HeoOX0AUMOM 11 padOTHI C TPUOOPOM,
e KJIaBHATypa U3 YEThIPEX KHOMOK YIIPABIEHUS C COOTBETCTBYIOIIEH CHMBOJIUKOM.
Ha BepxHeM Topie mnpubopa pacrhojio)KeH pa3beM Uil MOAKIIOYEHUS
npeoOpa3oBatess U pazbEM [T MOAKII0UEHUS 0JI0Ka MUTAHUS U 3apsia BCTPOSHHOTO
aKKyMYJISITOpA.
Ha nmxHeM Topiie nprubopa pacrosiokeH pazbéM, CoBMecTUMBIN ¢ miniUSB, mist
MOAKIIOYEHUS IEPCOHATBHOI0 KOMIBIOTEPA.
Ha 3anneil manenu npubopa mMeeTcs MapKUpOBKA TUIIA MPUOOpa, CEpUMHBIM
HOMED U r'0Jl BBITYCKa.

5 IloaroroBka Kk padore

B npubope He UCHOIB3YIOTCS HANPSIKEHHSI, OMACHBIE JUIS KU3HU U 30POBBS
yenoBeka. [Ipubop obciyxuBaeTcs OJHUM 4YEJIOBEKOM (OMepaTopoM), U3YUUBIINM
HACTOsIIee PyKOBOJCTBO MO SKCIUTyaTaI|H.

B cnyuae pe3koro u3meHeHus (Iepernaaa) TeMnepaTypbl OKpyKarolei cpe/ibl Ha
BenuuuHy Oosiee 5°C HeEoOXOAMMO BbIAEPKATh MPUOOP B pabOUMX YCIOBHSX
AKCIUTyaTaIliH B BBIKIIFOUEHHOM COCTOSIHUY He MeHee 30 MUH.

5.1 TlpousBecT BHEIIHUI OCMOTp MPUOOpa, MPOBEPUTH 1IETOCTHOCTH MpUdOpa,
COCMHUTEIBLHOIO Kabes u mpeoOpa3oBaTes.

5.2 TlogkmrounTh IpeoOpa3zoBaTesb K pazbeMy MpruOOpa, KOTOPBIA HAXOIUTCS Ha
BEPXHEM TOPIIE.



5.2.1 Ana noaxiarodeHus mpeodpazoBaTeiss HEOOX0AUMO COBMECTUTh KPACHYO
METKY Ha KOpIyce pazbeMa IpeoOpa3oBaress ¢ KpaCHOM METKOW, pacroioKeHHOU
Ha TOPIIEBOM MaHENX 3JIEKTPOHHOTO OJI0Ka U BCTaBUTh Pa3beMa B PO3ETKY A0 yIopa,
IIPU 3TOM Pa3qacTCs XapaKTEPHBIH IETYOK.

5.2.2 lna Toro, 4To0bl OTCOEAMHUTH MPeoOpa3oBaTesb, HEOOXOAUMO BBHIHYThH
(HOTAHYTB) pa3beM U3 PO3ETKH, YIECPKHUBAs €r0 3a BHEIIHNUN MOJBUKHBIN KOPIYC C
peOpUCTOI TOBEPXHOCTHIO.

Buumanue! B npubope ncmnosib3yeTcsi pa3beM ¢ MEXaHHMUECKOM (UKcaluen B
pozetke tumna Push-Pull.

SAIIPEHIAETCS nepraTh M NbITaThCS BBITAIUTh Pa3beM U3 PO3ETKH 3a
Ka0eb.

SAIIPEHIAETCS npoBopauuBaTh pa3beM BOKPYT CBOEH OCH U MBITATHCA
BBIKPYTHUTH €TO.

[Ipy  npaBUIBHBIX  JEWCTBUSAX  NPUCOCAMHEHHWE W OTCOEAUHEHUE
npeoOpa3oBatess IPOUCXOIUT MPU HEZHAYUTEIHHOM YCUIIHH.

Beixog u3 cTpost 27€KTpOHHOro OJ0Ka WM mnpeoOpa3oBaTelis BCIENCTBHE
HEIMPaBUJIbHBIX JIEUCTBUM NPH MOJKIIOUYEHUH U OTKIIOYEHUH MpeoOpa3oBaress He
ABJISIETCA TAPAHTUWHBIM CllydaeM!

5.3 Ilpy HEmOCTaTOYHOM 3apsJie€ BCTPOEHHOIO AKKYMYJSTOpPA MOAKIIOYUTH
BHEUTHUM OJIOK MUTaHUS U BKIIOYHUTDH €r0 B CETh IEPEMEHHOIO TOKa.
5.4 Haxatb kHONIKY «BKJD».

[Tocne BrimroueHust mpuOOpa, HAYMHAETCS HArpeB «rOPSYEro» 3JIEKTPoAa,
MpoliecC HarpeBa OTOOpa)kaeTcsd U3MEHEHUEM I[BeTa ructorpammsel 13 (pucyHok 1).
YuciieHHoe 3HaueHue TeMiepaTypbl 11 U3MEHUT LBET NpHU JTOCTHXKEHUH 3aJaHHOTO
3HaueHus (C KpacHOro Ha 3ejeHslid). [lo ymomyaHuio ycTaHoBiieHa TemIeparypa
«ropsaeroy» snekTpoa Ha S0°C Bblllie TEMIIEPATYPHI «XOJOJHOT0» JIEKTPOA.

[Tocne poctrkeHus: 3aJaHHOW TeMIepaTyphl, HHAMKALMS TeMIEepaTypsl OyaeT
MOJ/ICBEYEHA 3€JIeHbIM, TPUOOP TOTOB K paboTe.



[Tocne BxiroveHHs npubopa U MPOBEACHHUS BOCBMH H3MEPEHUI IOKa3aHUs
rpadu4eckoro aucmies: OyayT COOTBETCTBOBATh pHC. 1.

Tepmo34C, mkB

MuHUMyM™ -200
Cp. otxn.
Makcumym 313
CpenHexs. -186
3tanoH 590
Honyck, +/- 9

]

[ ]] 27t @€
9 10 N

Puc.1
[Tokazanus rpadudeckoro aucries

[Muppamu Ha prucyHKEe 0003HAYEHBI:

N3mepennoe 3HaueHue BennuuHbl TepMoI/C, MxB.

3nak TepmoI/IC.

MunnmansHoe 3HaueHue TepmoI/IC, MxB.
CpenHexBapaTH4ecKOe OTKIIOHEHUE, MKB.

MakcumanbHoe 3HaueHue Tepmo/IC, MkB.
CpenHekBaIpaTUueCcKOe 3HaYE€HUE U3 CEPUU U3MEPEHUI, MKB.
Y cTaHOBIGHHOE ATAJIOHHOE 3HaUeHUE, MKB.

Y CTaHOBIIEHHOE 3HAYEHUE IOy CTUMOI'O OTKJIOHEHHUS, MKB.
9. MHaukatop COCTOSHUS aKKyMYJISITOPA.

10. Temmnepatypa okpyxatouieit cpensl, °C.

11. Temmnepatypa «ropsuero» snekrpona, °C.

12. T'mcTtorpamma xoja nporuecca u3MEepeHHUs.

13. I'mcrorpamma TemMneparypsl.

14. Bocemb n3MepeHHbIx 3HaueHn TepmoI/C, MxB.

XN BB =

Ha nepenneii manenu nprubopa pacroyiokKeHbl YEThIPE KHOIKH;

OK — KOpoTKOe Ha)kaThe OTKPBIBACT JOCTYI K MEHIO BbIOOpa mapaMeTpoB U
PEXKUMOB pabOTHI MpUOOpa, IIMHHOE HaKaTHe (HakaTre 0oJiee 3 CeKyH/I) COXpaHseT
n3MepeHHoe 3HadeHue TepmMoI/IC kak 3HaUeHHE dTATIOHA.

BBEPX — KOpoTkoe€ Hakathe YBEIMYMBAECT BEIUMYMHY JOILyCTHMOIO
OTKJIOHEHHUSI, AJTUHHOE HAKATUE BKIIOYACT PEXKUM KaTMOPOBKU HArpeBaTesl.
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BHU3 — kopoTko€ HakaTUE YMEHBIIAECT BEIUUYUHY JIOIMYCTUMOIO OTKJIOHEHHS,
NJIMHHOE HA)KaTUE CTUPAET BCE N3MEPEHHBIC 3HAYCHUS, TEKYIIEE U CPEIIHEE.
BKIJI - kopoTKoe Ha)kaTue BKJIIOYAET NpUOOP, IJIMHHOE - BHIKJIFOYAET.

( Hactponka ]

(3By|<

( ABTOBBIKMIOYEHNE

)
)
( ApkocTb ]
)
)

( Bbixog

( BbikntoueHne

Puc.2

[Ipu koporkom HaxaTuu KHONKHM OK oTKpbIBaeTcst AOCTyn K MEHIO BbIOOpa
napamMeTpoB U PEXKUMOB paboThl mpubopa. JJOCTYNHBI cleayrome MyHKThl MEHIO,
yYKa3aHHbBIEC HA pUC.2:

PEXXVIM — nonoiaHUTENbHOE MEHIO YCTAHOBKH PEXKUMOB PaOOTHI.

HACTPOMKA — BXOJ B CEpBHCHEIH PEXHMM HACTPONKH, HCIONB3YEMBIH IIPH
MIPOU3BOJICTBE U PEMOHTE MPUOOPA, JOCTYI 3aKPHIT NAPOJIEM.

3BVYK - BK/IIOYEHUE/BBIKIIOUEHUE 3BYKOBOW CUTHAIM3ALIUH.

ABTOBBIKJIFOUEHHUE - ycTtaHOBKa aBTOMaTHYECKOTO BBIKJIFOUEHUS Mpudopa
IIPU JOCTUKEHUU ONPENEIIEHHOro BpeMenH 1,5,10 MuHYT.

SAPKOCTD n3MmeHeHne SpKOCTH MOACBETKH TUCILIES.

Conepxanue merto PEJKMIM nipencraBiieHo Ha puc. 3

( Lkanbl ]

( Hasaa ]

Puc. 3
[Ipu BbIOOpe mnyHkTa «CTaTUCTUKa» MpuOOp Oyaer padoTaTh B pexXUME
u3MepeHust u otoOpaxeHus: BenuuuHbl TepMoI[C. Orobpaxaemas uHpopMalus,
COOTBETCTBYIOIIAsl 3TOMY peXuMy, NokazaHa Ha puc.l. [lynkr mento «llIkanbn
BKJIFOYAET PEXHUM, ONUCAaHHbII B MyHKTe 6.1 HaACTOsIIEro pyKOBOJCTBA,
oTobpaxaemast nH(GOpMaIUs, COOTBETCTBYIOIIAs A TOMY PEXXUMY ITOKa3aHa Ha puc.4 u
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puc.5. Ilocne BbIOOpa pexxkriMa paOOThl 711 BHIXOJIa U3 MEHIO B PEXKUM HM3MEPECHHUS
HYKHO BbIOpATh MYHKT «BbIX01».

6 Ilopsiaoxk padoThI

N3mepenne TepMoI/IC oCyIeCTBISIETCS aBTOMATUYECKU TIPU JIEKTPUUECKOM
KOHTAKTE  «XOJOJHOTO» W  «TOPSYET0»  DJIEKTPOIOB C  IMOBEPXHOCTHIO
KOHTpOJIUpyeMoTo obOpa3mna. J[ius m3MmMepeHus HeoOXoauMo cHadaia 00ecredHTh
AIIEKTPUICCKUN KOHTAKT «XOJIOJHOTO» JJIEKTPOJa M OOBEKTa KOHTPOJISL, a 3aTeM
NPUKOCHYTHCSI «TOPSYUM» DJIEKTPOJIOM K HM3MEpsieMON MOBEPXHOCTH TPU ITOM
NpWXaTh AJIEKTPOJ K TMOBEPXHOCTU JI0 yIOpa M HE OTIYCKaTh JI0 3aBEPIICHMUS
u3Mepenus. JlaBneHue «ropsyero» 3JEKTpojJa Ha MOBEPXHOCTh KOHTPOIUPYEMOM
JeTad HE OKa3bIBaCT BJIMSHUE HA HW3MEPEHHE, TaK KaK «TOPSYUN» DIIEKTPOJT
MPWKUMAETC K TIOBEPXHOCTH HE YCWIHEM olepaTopa, a TMPYXKHHOH C
YCTaHOBJICHHBIM JIaBJICHUEM |KT.

W3mepenne HayuMHACTCS C Tay3bl, ISl WCKIIOYCHHS BIWSHHS <«apedesra
KOHTAaKTOB» W CTa0WIHM3alldd TEMIIEPAaTypHOTO pPEXKHMa, TNPOIECC H3MEPCHHS
0TOOpakaeTcs THCTOTPaMMOM Ha TUCIUIEE U 3aBEPIIACTCS 3BYKOBBIM CUTHAIOM (€CIH
BKJIFOYCHA 3BYKOBAs CHTHAJIW3ANMsI) U OTOOpakKeHHEM pe3yibTaTa. Ecim BO BpeMs
U3MEPEHUsI DJCKTPUUYECKUNA KOHTAKT HapyIIAeTCsi, U3MEpPEHUE MOBTOPAETCS
apromatudecku. Cremyroliee H3MEPEHHE BO3MOXKHO TOJBKO TIOCHE TIOJHSTHS
«ropstaero» snekTpoxaa. llepen ciemyromuM u3MepeHUEM HEOOXOIUMO BBIJEPKAThH
HeOOJIBITYIO0 TIay3y, 1-2 CeKyH/IbI, ISl CTAOWIM3AIMN TEMIIEPATyPHOTO PeKUMa.

JIsi MCKITIOUEHUsI HarpeBa «XOJIOAHOTO» 3JIEKTPOJa OT TeIUia, PacceBaeMoro
«TOPSIYUMY DJICEKTPOJOM HEO0OXOAMMO 00€eCrneunuTh HEOoOXOIMMOe MHHUMAJIbHOE
paccTOsSIHUE MEXITY IEKTPOAAMH, HE MEHEE SMM.

Ha pesynbrar uzmepenust tepmoIJIC BIUSIOT creayromuye GakTopsl:

- TJIOXOM KOHTAaKT MEXIy HM3MEPHUTEIBbHBIMU JJIEKTPOAAMH U TOBEPXHOCTHIO
MeTaa,

- U3MEHEHHUE Pa3HOCTU TEMIIEPATYP «TOPSUEroy» IIEKTPOAa U KOHTPOIUPYEMOI
JeTau.

JIIsl MCKITIFOUEHUS BIMSIHUS ATUX (DaKTOPOB M OOCCICUYCHHS JOCTOBEPHOCTH
OIICHKM Ha MOBEPXHOCTU METAJlJIa JOJIKHBI OTCYTCTBOBATH MOCTOPOHHUE (HpaKIINH,
TaKue Kak KOppo3usi, OKaJIMHa, OpraHWnYeCKue MOKPhITUS u Ap. [Ipy HATM4Ymu TaKOBBIX
MOBEPXHOCTh METa/UIa HYXKHO TMPEABAPUTEIHLHO MOATOTOBUTH 1O WX IOJHOTO
yaajlieHusi, 00paboTaB HAMWIBHUKOM, HAXKIAKOM WM JPYTHUMH CPEJACTBAMH,
MpeIHA3HAYCHHBIMHA JJIs MeXaHuueckoi 00paboTrku. OOpaboTka MOBEPXHOCTH
HE00XO0MMa TOJBKO B TOUKE KACaHUsI KOHTAKTHBIX TPYMI C 00pa3IioM MeTalla.

3anpemieHo!
PaGoraTh ¢ 00pa3zuamMu MeTAJJIOB, HAXOAALIUXCH MO/ HATIPSIKEHHEeM !
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JIJ1st uCKITIOUEHUsI BIUSIHUSA HECTAOMIIBHOCTH TEMIIEpaTypbl KOHTPOJIHUpYeMast
JeTalb JIOJKHA OBITh BBIIAEpXKAaHA NPH TOM K€ TEMIEPAType YTO U «XOJOJIHBIN»
anexTpon, He meHee 20-30 MuH, B 3aBUCUMOCTH OT pa3mepa JAeTaIH.

PexomMeHIyeTCs mNpOM3BECTH HECKOJIBKO HM3MEPEHUH, BOCEMb IOCIEIHUX
3HaYeHU OyAyT oToOpaxkaThCcs Ha Auciuiee. [Ipyu KaxkaoM U3MEpeHHH Ha JTUCIUIEe
OyZeT mepecYUThIBaThCS MUHUMAJIbHOE U MaKCUMaIbHOE 3HAUEHUE U3 3TOM cepuu
U3MEPEHUN,  CPEOHEKBAIpaTUYECKOE  3HAYEHHME U CPEIHEKBAAPaTUYECKOE
OTKJIOHEHUE.

OnpeneneHue Mapku MeTajula WIH BBIICICHHS OTIWYHANA MO0 XUMHUYECKOMY
COCTaBy, MO PEXUMY TEPMOOOPAOOTKH MPOU3BOJIUTCS MYTEM CPaBHEHUS 3HAYCHUS
TepMoIJIC ¢ tepMod/IC KoHTpodbHOrO oOpasla Wik 00pa3la ¢ H3BECTHBIMU
XapaKTEPUCTUKAMH.

KonTponbHbIil 00pa3zel, 3To 3aroToBKa (J€Tallb) C U3BECTHBIMU [TapaMeTpaMu ¢
OJTHOPOJHBIM XUMHUYECKHM COCTABOM U CTPYKTYPOU.

Jlnst cpaBHEHHsI C KOHTPOJIbHBIM OOpa3lioM HEOOXOJUMO IMPOU3BECTH CEPHIO
U3MEPEHH  Ha  TOBEPXHOCTM  KOHTPOJBHOrO  o0pasua, MOpUd  ITOM
CPEIHEKBaJpaTHUYECKOE OTKJIOHEHHE JOJDKHO OBITh MHHHMAJIbHBIM. 3aTeM
JUTUTEIIbHBIM HaxkaTueM Ha KHONKY OK coxpaHUTh 3HaUEHHE 3TAJIOHA.

[lepen cmenyromel cepuerl W3MEPEHUMH HA ITOBEPXHOCTH KOHTPOIUPYEMOMU
JeTand HEOOXOMMO OYMCTHUTh NPEIbLAYLIME 3HAYCHHS JJIUTEIbHBIM Ha)KaTUEM Ha
kHonky BHU3. IIpou3BecTu cieayronme HECKOJIbKO U3MEPEHUM, €CIIU OTKIOHEHUE
OT 3TaJIOHA IPEBBICUT JOIMYCTUMOE 3HaYCHHE OHO OyAeT 0TOOpa)xaThCsl HA UCIUIEE
KpacHbIM LBETOM. [Ipy 3TOM MOXHO yTBEpKAAaTh, YTO U3MEpseMas IE€TAIb UMEET
OTJIMYMUSL XUMHYECKOTO COCTAaBA WJIM IMOBEPXHOCTHBIM CJIOM UMEET UHYIO CTPYKTYpY,
OTJIMYHYI0 OT KOHTPOJIbHOTO oOpasua. Crexyer OTMETHUTh, YTO Ha BEJIUYUHY
TepMo3JIC B GOmbINeil CTENMEHU BIMSET MOBEPXHOCTHBIN CIIOM, TITyOWHOM TOpsiKa
100MkM.  TepMOdPNEKTpUUECKMI  METOA  KOHTPOJIS,, KpOME €ro  BBICOKOHM
YyBCTBUTENBHOCTH K IAapaMmeTpamM CTPYKTYpbl M XHMHYECKOMY COCTaBy,
XapaKTepU3yeT BBICOKAs JIOKAIBHOCTb, KOTOpas OMNpENEeseTcs pa3sMepoM
HarpeBaeMoi 00J1acTu, Ipu 3TOM (opMa U pa3Mepbl BCEH AETall HAa U3MEPEHUE He
OKa3bIBAIOT BIUSHUS.

[lpy kaxaoM BKJIIOYEHUH TpubOpa, mepea HadaaoM paboTbl PEKOMEHIYEeTCs
MIPOKOHTPOJIMPOBATh IMOKa3aHUsl MPUOOpa Ha KOHTPOJIBbHOM oOpa3ie u3 cmiaBa «MoHeb,
HaXOJAUIMMCS Ha Kabene B KOPIyCe COCIMHUTENS «TOPSUETro» U «XOJOTHOIO» 3JIEKTpoIoB. B
JAHHOM CJly4yae JOCTaTOYHO KacaHHWs oOpa3la TOJBKO «TOpsYMM» 3JIEKTpoJoM. V3MepeHHas
BenmmunHa TepMoDJIC nomkna ObiTh 1400MxkB +£160 mkxB. Ilpu OTKIOHEHMM BeIMYMHBI
TepM0oJIC He0OX0AMMO TIPOU3BECTH KOPPEKIIMIO HAarpeBaTeIsI COTIIACHO MyHKTY 7.1 HACTOSIIero
PYKOBOJCTBA.

B nponecce paboTel pekOMeHIyeTcs MEepUOJUYECKH MPOU3BOIUTH KOHTPOJIb BEIUYUHBI
TepM0oD/IC Ha KOHTPOJIBHOM o0O0pa3lie UM TNpd HEOOXOJUMOCTH BBIIOIHATH KOPPEKIHIO
HarpeBaTesl.
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6.1 JlonoJHUTENBbHBINA PEXKUM PAOOTHI

MOHENb

Puc.4 Puc.5

[Ipn wucnonp3oBaHuM Mpubopa Jis COPTUPOBKH METAIJIOB MO MapKam, IO
COJEPKAHUIO  KAaKOro-mM0o  XMUMHYECKOro  3JeMEHTa WIM 10  PEeXKUMY
TEpMOOOPaOOTKH, MPEAYCMOTPEH CHELMAIBHBIA pEeXUM pPAOOTHI, B KOTOPOM Ha
aucIiee oToopaxkaeTcst He nudpoBoe 3HaueHue BennyuHbl TepM0/{C, a TekcToBOE
COOOIIIEHHE, COOTBETCTBYIOIIME TMANa30Hy U3MEpEeHHOU BenurHbl TepMoIJIC.

Tabnuua coOTBETCTBUM CO3HAETCS ONMEPATOPOM M XPAHUTCA BO BHYTPEHHEM
naMaTh npudopa B BUAE TEKCTOBOW TaOiuubl. Daiin ¢ TabnuIell TOCTyNeH is
pEeAaKTUPOBAHUS MPU NOAKIIOYEHUH K IEPCOHATBHOMY KOMITBIOTEPY O UHTEpdENCY
USB. Ilpu TakoM NOAKIIOYEHWH TpUOOpa B KOMIBIOTEPE MOSIBISETCS JHCKOBOE
yctporicteo STM SD Flash Disk USB Device, Ha KOTOpOM JOCTYINEH st
penaktupoBaHus ¢aiiin metal.csv.

dopmar ¢aiina cienyronuii: BenuunHa TepMoI/IC, nuamna3on, o0003HaueHue.

Hanpuwmep, i cninaBa «Mosenb» TunuyHoe 3HaueHue tepmoIIC 1400mkB u
npu auana3one +50MkB cTpoka OyAeT BBIMISIIETh CIEAYIONIMM 00pa3oMm:

1400;50;Monensb.

[Tpu 3TOM mpH HM3MEpPEHUM Ha ATOM CIUIaBE M300pa)keHHE Ha JIucIuiee OyaeT
COOTBETCTBOBAaTh PUCYHKY 4.

Copepxxumoe  ¢aiima  aJid  HECKOJIBKMX  MapOK  HU3KOYTJIEPOIUCTOM
KOHCTPYKIIMOHHOMW CTalnu OyAeT TaKuM:

-60;10;C145

-80;10;C135

-100;10;Cr10

-160;10;Ct5

[Ipu »ToM mpu u3mepennn Ha oOpasiie Mapku ctau Ctl0 mu3o0pakeHne Ha
auciiee OyAeT COOTBETCTBOBATh PUCYHKY 5.

MaxkcumanbHOE KOJIMYECTBO CTPOK B (aitsie paBHO 30, mpu 3TOM OJTHOBPEMEHHO
Ha JIUCIIJIEe MOT'YT OTOOpaXXaTbCs TOJBKO 4 MapKu.

Jlnst KOppekTHOW paboThl TMOCHE penakTUupoBaHus (aitla HEeoOX0oauMOo
NpOU3BECTH O€30MacHOEe OTKJIIOUYEHHE CBEMHOTO JHCKa, OTKIIYHUTH KaOelsb
nepeiayu JaHHbIX U BBIKIIOYUTH, 4 3aTEM CHOBA BKJIIOUUTDH MPUOOP.
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7. KanuOpoBku npudopa
KanmnGpoBka mpoBOIUTCS COTIACHO MyHKTY 8.3 HACTOSIIIETO PyKOBOJICTBA.

7.1. KanubpoBKa HarpeBaressl.

TecT HarpeeaTens
HWTE - BBEPX
BHW3

MpoBeauTe
namepeHue 1
Ha obpa3sue

Puc. 6

Jns  KommeHcanuu BO3ACHCTBHS BHEIIHEHM TEMIEPATypbl Ha KOPIYC
M3MEPUTEIBHBIX JJIEKTPOJOB U OOBEKT KOHTPOJISI HEOOXOAMMO BBIMOJHUTH
KaMOpOBKY HarpeBatens. JlJisi 3TOro BOWTHM B PEKUM KaMOPOBKH HarpeBaTes
noiruM HakatueM Ha kHonky BBEPX. Ha nucruiee mosiBUTCSI cOOOIIEHHE «TECT
HarpeBatessDy. Jlia npogomkeHust Haxath kHonky BBEPX, nns Bo3Bpara u3 3Toro
pexuma Haxate BHU3. Ilocne Bxoma B pexuM KaauOpOBKM HarpeBaTels
HEOOXOJMMO TIPOM3BECTH TPU HM3MEPEHHUS HAa KOHTPOJIBLHOM 00paslle M3 CIliaBa
«MoHenb», HaxoAAWEMCs B KOPILyCE COCIMHUTEIS «TOPSYEro» U «XOJIOLHOIO»
anekTposoB. [locie 3aBepiiieHus U3MEpPEHHs MPUOOP aBTOMATUYECKH BBIWIET U3
pekrMa KaJTuOpPOBKH.

8. Texuuveckoe o0cay:KMBAHUE

8.1 Texuuueckoe oOcayXuMBaHWe TpuOOpa  BKJIOYAaeT B  ceds
poGUTAKTUIECKUM OCMOTP U KAIMOPOBKY.

8.2  Ilpodwmakthueckuit  OCMOTp  MPOUZBOAUTCA  OOCITYKHUBAOITUM
MIEPCOHAJIOM TIEpe]T HadaIoM PabOThl ¥ BKITIOYAET:

- BHEILIHUK OCMOTp;
- MPOBEPKY pabOTOCIIOCOOHOCTH OPTaHOB YIIPABIECHUS U KOMMYTAITUH;
- MPOBEPKY IIEJIOCTHOCTH Kabest mpeoOpa3oBaTels.

8.3 KamuOpoBka mnpuOopa NHPOU3BOIUTCS B COOTBETCTBHH C METOIUKOMN
kamuopoBkn MK-002AB3-16 opranamu rocyJapCTBEHHON METPOJIOTHYECKON
CITY>KOBI WJIM OpraHaMU METPOJIOTUUECKUX CITY>KO AKCIUTyaTUPYIOIIUX OpTraHUu3allii,
aKKpeauTOBaHHBIX ['occranmaproM Poccun Ha mpaBO TpOBEICHUS] KaTUOPOBKU
CPEIICTB U3MEPEHUH IIIEKTPUUECKUX BEJIUYUH.
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9. Bo3MOKHbIE HEHCIIPABHOCTH U CIIOCOObI X YCTPAHEHUS

Bo3MokHBIE HEWCHPAaBHOCTH W CHOCOOBI WX YCTPAaHEHHUS MPHUBEACHBI B
TabauLe.

HanmenoBanne Beposatnas npuunHa Meron yctpaneHus
HEUCIIPaBHOCTH
1 2 3
[TpuGop He BKItOUaETCS Pa3psixena Oarapest 3apsauTh OaTapeto,
NOJIKJIFOYMB 3apsIHOE
YCTPOMCTBO

[TpuGop He pearupyer Ha OOpnIB 3aMEHUTh

NOJIKJIFOYECHHE COEIMHUTEIBLHOTO npeodpazoBateb

npeoOpazoBaTens Ka0eJs.
Hewucnpasen
npeoOpa3oBaTesb
HewucnpaseH pazbem
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10. CBuaeTebCTBO 0 NPUEMKE

TepMoanekTpudyecknii CTpyKTypockon «MeTak-M», 3aBOJCKO HOMED
COOTBETCTBYET TEXHUUECKUM ycinoBUsAM TY 265.166.127-004-1TPIL[-2016 u npu3Han
TOJIHBIM JIJISL SKCILTy aTaliHy.

JlaTa BbIITyCcKa

[IpencraButens OTK

M.IL.
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11. 'apanTHiinbie 00513aTEJIHCTBA

[IpennpusaTre-n3roToOBUTENb rapaHTupyeT COOTBETCTBHE npubdopa
TexHuueckuM ycioBusiMm TY 265.166.127.004-ITPI11-2016 mnpu coOmroneHnn
MOTPeOUTEIEM YCIOBUHN AKCILTyaTalllK, TPAHCIIOPTUPOBAHUS U XPAHEHUS, & TAKKe
paboT 1O TEXHUYECKOMY OOCITY)KHBAHHWIO, YCTAHOBJICHHBIX  HACTOSIIIAM
PYKOBOJICTBOM IO DKCILTyaTaIlHH.

["apaHTUHHBIN CPOK 3KCILIyaTaluu — 12 MecsIieB co JAHS BBOjA IMpuOOpa B
AKCILTyaTaIfio, HO He OoJiee 18 MecsImeB co JHS M3rOTOBIICHUS IPUOOpA.

["apaHTHUHHBIN CPOK XpaHEHUs— 6 MECAIICB CO JHS IPHOOPETCHHMS, HO HE 0oJiee
12 MecsI1IeB co JHS U3rOTOBJICHHS IMPUOOPA.

[IpennpusTHe-u3roTOBUTENL 005S3yeTcsl B TEUYCHHE TapaHTUMHOTO CpoKa
0€3B03ME3THO PEMOHTHPOBATH MPUOOP BILIOTH 0 3aMEHBI €T0 B I[EJIOM, €CJIH 33 3TOT
CPOK MpUOOp BBIUAET M3 CTPOS WU €r0 XapaKTEPUCTUKH OKAKYTCS HIKE HOPM,
YCTaHOBJICHHBIX HACTOSIINM PYKOBOJICTBOM ITO DKCIIITyaTaIlHH.

be3Bo3Me3HbIN peMOHT TTPUOOpa MIPOU3BOAUTCS TIPH YCIOBHUU COOJTIOICHHSI
MOTpeOUTEIEM TIPABIIT AKCIUTyaTaIliH, TPAHCIIOPTUPOBAHUS U XPAHCHHUSI.

12. MapkupoBaHue U ILIOMOUPOBaHUE

Ha nepeaneit manesun 21eKTpOHHOTO 0J10Ka HaHEeCeHa MapKUPOBKa, COJIepKalas:

- Haanuck «Ctpykrypockon tepmoaiekTpuueckniit METOK-My;

- TOBAPHBIN 3HAK MPEANPUATHI-U3TOTOBUTEIS;

Ha 3anHeli cTeHke 2JeKTPOHHOTO 0J10Ka HAaHECEHA MapKUPOBKA, COJIep KaIas:

- TOPSAJKOBBIM HOMEp MO CHUCTEME HyMEpalluu MPEeaNpUsTUS-U3TOTOBUTENS U
r'OJ1 BBIITYCKa;

- Haanmuch «CtpykTypockorn tepmodiiektpuueckuiit METOK-My;

- HAUMEHOBAaHUE MPEANPUITHUS U3TOTOBUTEIISL, TOPO/I, TEIEhOH.
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13. IIlpaBuiia XpaHeHUs M TPAHCIIOPTUPOBAHUSA

[Ipubop B TeueHWe TapaHTHWHOTO CpPOKA XPaHEHUS OJDKEH XPAHUTHhCS B
YIIaKOBKE MPEANPUSATUS-U3TOTOBUTENS MPU TEMIIEPAType OKPYKAIOIIEro BO3AyXa OT
+10 o +35°C, oTHOCUTENIBHON BIAXHOCTH Bo3ayxa a0 80 % npu temmnepatype +35
°C. B nomenieHuu sl XpaHEHUsI HE TOJIKHO OBITh MBUIH, TAPOB KUCIIOT U IIEJI0YEH,
arpeCCUBHBIX Ta30B U JAPYIUX BPEAHBIX IPUMECEH, BBI3bIBAOIINX KOPPO3HUIO U
pa3pyLIAOIIMX MOKPHITUS U H3OJISIUIO.

[Tpubop, 0CBOOOXKIEHHBIN OT TPAHCIIOPTHOM YIIaKOBKH, AOHKEH XPAHUTHCS MIPH
TeMIleparype okpysxaroiiero Bo3ayxa ot +10 1o +35°C, 0OTHOCUTENBHON BIAXKHOCTH
1o 80 % npu temneparype +25°C.

[Ipubop MOKEH TPaHCTIOPTUPOBATHCS YIAKOBAHHBIM B TPAHCIIOPTHBIN SIIHK.
[Ipu TpaHCHOPTHPOBAHUM SIIMK JOJDKEH OBITh 3aKPEIUICH W 3alUIIEH OT MPSIMOTo
BO3/ICCTBUSI aTMOC(HEPHBIX OCAJIKOB U MEXaHUUECKUX MTOBPEXKICHUIA.

[1puGop MOXKET TPAHCTIOPTUPOBATHCS B 3aAKPBITHIX KEIE3HOIOPOKHBIX BaroHax,
KOHTEITHEpax, aBTOMAIIMHAX, B TPIOMaX CYJI0B, OTAINIMBAEMbIX T€PMETU3UPOBAHHBIX
OTCEKax CaMOJIETOB MpHU TemImeparype oT -25 10 +55°C 1 OTHOCUTENBHON BIAXKHOCTH
BOo3ayXxa A0 95% npu temneparype +25 °C.

TpancropTupoBaHue  MPOU3BOJAUTHL B COOTBETCTBMM C  [paBUJIaMH,
JNEUCTBYIOIIMMHU HA JAHHOM BUJIE TPAHCHIOPTA.

19



JUISI BAMETOK



JUISI BAMETOK



Nzroroutens: OO0 «HIIIT «Texmpubopy,
413100, CapaToBckas 00i1., T. DHremnnc, yia. JIeBa Kaccuns, n. 14, mom. 301.
[Tourossiit aapec: 413100, CapaToBckast 006J1acTh, T. DHTEIbC, a/s 36.

Ten./daxkc: (8452) 25-20-50.
Web-caiiT: www.t-ndt.ru.
E-mail: info@t-ndt.ru

I. JHTeJbC
2024 1.



