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ApxaHrenbck +7 (8182) 45-71-35
AcTaHa +7 (7172) 69-68-15
ActpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropog +7 (4722) 20-58-80
BpsiHek +7 (4832) 32-17-25
BnapguBocTok +7 (4232) 49-26-85
Bnagumup +7 (4922) 49-51-33
Bonrorpap +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
ExaTtepunbypr +7 (343) 302-14-75
MBaHoBo +7 (4932) 70-02-95
WxeBck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09
Mowkap-Ona +7 (8362) 38-66-61
KazaHb +7 (843) 207-19-05

KanunuHrpag +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kvpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45

Jnneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropog +7 (831) 200-34-65
HwxHeBapToBCK +7 (3466) 48-22-23
HwxkHekamck +7 (8555) 24-47-85

Mo Bonpocam npopax u nogaepXkKu obpallantechb:

Hosopoccwiick +7 (8617) 30-82-64
HoBocwubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeH6ypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
PocroB-Ha-[loHy +7 (863) 309-14-65
PszaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkT-lNeTepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
Caparos +7 (845) 239-86-35
CmoneHck +7 (4812) 51-55-32

Coun +7 (862) 279-22-65
CraBpononsb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Cbi3paHb +7 (8464) 33-50-64
CobikTbiBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Ydpa +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YensbuHck +7 (351) 277-89-65
Yepenosew +7 (8202) 49-07-18
Apocnaenb +7 (4852) 67-02-35

caunT: termodat.pro-solution.ru | an. noura: tad@pro-solution.ru
TenecoH: 8 800 511 88 70



TexHUUYeCKMe XxapaKTepucTuku npubopa TepmoaaTt-16E6

N3mepuTenbHbIn yHUBeEpcanbHbIN BXoA

Obwwne [nanasoH nsmepexus Ot -270°C po 2500°C (3aBMCMT OT TUna gar4uka)
XapaKkTepucTukn | Bpewmsi usmepeHus [nsi Tepmonapebl [nsi TepMmoconpoTuBIeHus!
He bonee 0,5 cek He bonee 0,8 cek
Knacc TouHocTH 0,25
PaspelweHve 1°C nnu 0,1°C (BbIGMpaeTcsa nonb3oBarenem)
MopkntoueHne Twnbl Tepmonap TXA (K), TXK (L), TXKK (J), TMK (T), THH (N),
Tepmonapsl TN (S), TNMN (R), TMNP (B), TBP (A-1, A-2, A-3)
KomneHcauusa Temnepatypsbl ABTOMaTUYecKasi KOMNeHcauust Unu pyyHas
XorfiogHoro cnas yCTaHOBKa TemnepaTtypbl KOMMNeHcaummn B
ananasore ot 0 go 100 °C unu oTknoveHa
MoakntoyeHne Tunbl TEPMOCONPOTUBIIEHWIA Pt (a=0,00385°C"), M (a=0,00428°C""), y
TepmMomeTpa H (0=0,00617°C"’), Cu (W100=1,4260), M (a=0,00391°C")
conpotuerenus | Conpotusnerue npu 0°C 100 Om unwm no6oe B gnanasoHe 10..150 Om
KomneHcauus ABTOMaTM4ecKkas KomrneHcauus no
COMpPOTUBIIEHNS NOABOAALNX | TPEXMPOBOAHON CXeMe (CONPOTUBIIEHNE KaXKA0ro
npoBoAoB npoeoga - He 6onee 20 Om)
N3mepuTenbHbI TOK 0,25 mA
MoaknioyeHne M3mepeHne HanpsikeHust Ot -10 MB oo 80 mB
[aTynkoB M3mepeHune Toka OT1 0 80 40 MA (C BHELLUHUM LLIYHTOM)

VlsmepeHme conpoTueneHnsa

Ot 20 po 250 Om

MupomeTpel

PK15, PC20

OVcKpeTHbIN B

xon,

HasHaueHne BkrntoueHme 1 BbIKIIOYEHWE pErynnpoBaHns

MpumeHeHne MopkntoveHne KHoMku unu Tymbnepa

Bbixoabl

KonunuyecTtBo O6LLee KONMYECTBO - YeTbipe BbixoAa. Habop BbIXo40B 3aBUCUT OT MOAENM.
Bo Bcex Mopensix uMeeTcst TPaH3UCTOPHbIV BbIXOA, ABa perne, a Takke MOXeT ObiTb
CYMUWCTOPHbIV BbIXOA MW aHANoroBbIv BbIX0O4

Pene MakcumanbHsbin 7 A, ~220 B gnst HopmarnbHO-pa3oMKHYTOrO KOHTaKTa

(nBa vnn Tpn
BbIXOAa —
3aBUCUT OT
mogaenu)

KOMMYTUPYEMBII TOK
(Ha akTMBHON Harpy3ke)

3 A, ~220 B ana HopmarnbHO-3aMKHYTOrO KOHTaKTa

MeTop ynpasneHusi

Mpw NN -perynupoBaHum — WMPOTHO-UMNYNbCHbIV (LLIM)

MOLLHOCTbIO Mpu ABYXMO3ULMOHHOM pErynvpoBaHnW — BKN./BbIKII.

HasHayeHune YnpaBreHue HarpeBaTtenem, ynpasreHue oxnagutenem,
aBapuiHas curHanusauus

MpumeHeHne YnpaBneHue Harpyskoii 4o 7A, BKMOYEHWE nyckaTens,

NPOMEXYTOYHOro pene v ap.

TpaH3NCTOpPHbIN
BbIXO[,

(oAuH BbIXOA)

BbIxogHoW curHan

12..20 B, Tok o 30 MA, MMNyNbCHbIA Unu uudp. curHan

MeTton

Mpu NM-perynupoBaHuu:
- lnpoTtHo-mnynbcHbIn (LLIM)

yrnpasneHus .
MOLLIHOCTBIO - MeTon paBHOMepHO-pacnpeaenéHHbix ceTeBbix nepuopos (PCI)
- ®azo-umnynbcHoe (haso-yrnoBoe) ynpasrneHue ¢ NoOMOLLbIO0
cunoBbix 6nokoB Tvna ®UY nnu MBT
Mpv ABYXNO3MLIMOHHOM PErYNVPOBaHWN - BKN./BbIKI.
HasHaueHne YnpaBrneHne HarpeBaTtenem, ynpaBneHue oxnagutenem
MpumeHeHne - MogkntoyeHue cunoebix 6rnokos Cb, ®UNY unu MBT

- YnpaBrneHue BHELWHUM pene unv ap. ycTpoucTBaMm

CuMUCTOpPHbIV

MakcumanbHbI TOK

1A ~2208B

BbIXOA
(rannune
BbIX0Aa
3aBUCUT OT

mogenu)

MeTton
ynpasneHus
MOLLHOCTbH

Mpwu NN A-perynuposanuu:

- lWnpoTtHo-umnynbcHein (LUAM)

- MeTon paBHOMepHO-pacnpenenéHHbIX CeTEBbIX
nepuopos (PCI)

Mpv ABYXMO3MLIMOHHOM perynnpoBaHny — BKI./BbIKIT.




HasHaueHne YHpaBneHMe HarpesaTtenewm, ynpasrneHue oxnagurenem,

aBapI/II7IHaF| CuUrHanusauyusa.

MpumereHne YnpaeneHue Harpyskon o 1A, BKIOYEHMe nyckaTens,
ynpasneHne BHELUHUMMW TMPUCTOpaMm UM CUMUCTOPOM
OcobeHHoCTH Hanvune petektopa «0», KOMMyTauusi NPOUCXOAUT Mpu

npoxoxaeHun gasbl Yepes Homnb

AHanorosbii
BbIX0OA

BbixogHol curHan MocTosHHbIN Tok 0..20 MA, CONPOTUBNEHME Harpy3Kkn

00 500 Om

HasHauveHve - Tok NponopuuoHaneH UsMepeHHON BENuYnHe
(rannune (pexum TpaHcnaumn)
BbIX0Aa - Tok NnponopuuoHaneH BbIBOAUMON MOLLHOCTH
3aBUCKUT OT (peXuM ynpaBneHnsi HarpeBoOM MW OXNaxaeHnem)
mogenw) MNpumeHeHne MopgkntoveHne yCTPOMCTB C TOKOBbIM CUrHanoM Ha BXoge
PerynupoBaHue Temneparypbl
3aKoHbI - NNA-3akoH
perynupoBaHusi | - [IByXnNO3ULUMOHHbLIN 3aKOH (BKI./BbIKI., on/off)

- Tpexno3nUMOHHBIN 3aKOH AN yNpaBreHnsi 3aABUXKKOM C 371EKTPONPUBOAOM
OcobeHHoCcTH - PerynupoBaHue no 3agaHHomn nporpamMMe

- PyHKumA aBToHacTponkmu MM koadduumeHToB

- BO3MOXHOCTb OrpaHnyeHns MakcMmanbHOW U MUHUMarbHOW MOLLHOCTM

- Pexum ynpaBrneHns MOLHOCTbIO BPYYHYHO
MpumereHne YnpaeneHue HarpesaTenemM unv oxnagutenem Unn ogHOBPEMEHHO HarpeBaTenem

1 oxnagutenem

Tunbl Wwaros
nporpammeil

- Harpes ¢ 3agaHHoi CKOpOCTbIO 40 3a4aHHO TemneparTypel

- OxnaxpeHue ¢ 3a4aHHON CKOPOCTbIO 10 3aAaHHON Temneparypbl

- Bolgepxka 3agaHHoO TemnepaTypbl B TeYeHWe 3a4aHHOro BpEMEHM
- Cton (BbIKNOYEHNE perynmpoBaHust)

- MNepexoa Ha Apyryo nporpammy

ABapMﬁHaﬂ CUrHanunsauus

Pexumbl - MpeBbiLleHne 3agaHHON TemnepaTypsbl
paboTbl - CHWXeHWe Temneparypbl HUXe 3agaHHo
- MNeperpes Bblille YCTaBKV PEryNMpOBaHNS Ha 3aAaHHYI0 BEMUYNHY
- CHWXeHWe TemnepaTtypbl HUXe YCTaBKv Ha 3a4aHHY0 BEMNMUYUHY
- BbixoA 13 30HbI OKOMO YCTaBKW perynvMpoBaHus
Konuyectso Tpu «aBapum» ¢ pasHbIMK YCTaBKaMu, Ha pasHbiX BbIXOAax
DyHKLUM - PyHKUMA BrOKMPOBKM aBapumn Npw BKIOYEHUN npubopa

- OyHKUMSA NoaaBneHns «apebeara» curHanuaauum, OUIbLTP 40 YETBIPEX MUHYT
- PyHKUWS ONOBELLEHNS O 3aBEepLUEHUM NPOrpamMbl, Luara nporpaMmubl

CepBucHble PyHKUUM

KoHTponb 06pbiBa TepMonapbl U TEPMOCOMPOTUBIIEHUS Y KOPOTKOTO 3aMblKaHWS
TEPMOCONPOTUBIEHUS

KoHTponb He3aMKHYTOCTU (LLeNOCTHOCTM) KOHTYpa perynvpoBaHust

OrpaHquHMe YPOBHA OCTYNa K napamMmeTpam HaCTpOI7IKI/I

Lincdposas punbTpaums curHana

Pexum PYy4YHOro ynpaBsneHuna MOLLHOCTbIO HarpesaTens

Bo3MoxHOCTb BBEAEHUS nonpasku K I/I3MepeHHOI7I TeMmnepartype

ApXxuB 1 KOMNbIOTEPHBLIN MHTEpdenc

ApxuB

ApxuBHas namsTb 4Thb

KonunyecTtBo 3anucemn 10°

Mepwopg 3anvcu B apxus Ot 1 cekyHabl A0 12 yacoB

MpopomkuTensHoCTb
HenpepbIBHOI 3anuncu

Mpu nepwope 3anucu: 1 muHyta — Gonee 100 net
1 cexyHpa — 32 ropa

MpocmoTp apxunBa Ha avcnnee npubopa B Buae rpaduka nnu Ha

KOMMblOTEPE




WHTepdenc Twn nHTepdeiica RS485
CkopocTb obmeHa 9600..115200 6ut/cek
OcobeHHoCcTH M3onupoBaHHbIi
Mpotokon Modbus ASCII, Modbus RTU, «Tepmogat»
USB-nopt MpumeHeHne MopgknioveHne USB-Flash HocuTens ans
CKayvBaHWs apxuBa
MoTpebnsiembit TOk 50 mA
MakcumarnbHbIi 06bem 32Tb
USB-flash Hocutens
dainnoeas cuctema FAT32
USB-flash HocuTens
Hanwnuune npenoxpaHutens HeT
MuTtaHue
HomuHanbHoe HanpsikeHne NUTaHus ~220 B, 50 'y
MoTpebnsiemasi MOLLHOCTb He 6onee 10 BT

O6uwasn uHdopmaLms

NHpgukaTop "padmyecKmnin XXMaKoKpUcTanIM4eckuii 3KpaH ¢ paspeleHnem 128x64
WcnonHeHwe, Kopnyc metannuyeckuin. VicnonHeHue — ons LMTOBOrO MOHTaXa, MOHTaXHbIN
mMacca 1 Bblpe3 — 92x92 MM, nuueBas naHenb 96x96 mm, rabapuTHble pa3mepbl 96x96x95
pasmepbl MM nnun 103x103x95 mm (IP67nn). Macca — He bonee 1,2 kr
TY TY 4218-004-12023213-2013
CepTudmkauums Mpunbopbl TepmoaaT BHeECEHbI B [0CYNapCTBEHHBIN peecTp CPeacTB U3MepeEHUA
Ne17602-15. Ceptudukar RU.C.32.001.A. Ne57970 ot 06.03.2015 .
Mpunbopbl TepmoaaT BHECEHbI B [0CY[apCTBEHHBIN PeeCcTp CPeAcTB U3MepPEHUA
pecny6nuku Benapyce Ne PB 03 10 5855 15. CepTtudumkar o6 yrBepxaeHun Tuna
Ne 10068
CepTudukar 0 Npu3HaHUM YTBEPXKAEHNSA TUNa CpeacTB M3MepEeHUNn
B pecnybnvke KazaxctaH Ne 12771
MeTponorus MoBepka npubopoB «TepmogaT» JOMKHA OCYLLECTBMATLCS B COOTBETCTBUN
¢ «MeTtoawkon nosepkn MIN 2411-0106-2014». MeToaMKy NOBEPKN MOXHO ckavaTb
Ha cante www.termodat.ru
MexnoBepo4HbIi UHTepBan 2 roga
Ycnosus Pa6ounit guanasoH ot -30 °C go + 50 °C, BnaxHocTb 0 80%, 6e3 KoHaeHcaumm
akcnnyarauum Bnaru
CreneHb IP20 - no yctaHoBku B WnT; IP54 — co cTOpOHbI NepeaHen naHenu nocne
3amThl YCTaHOBKM B LWIKT; IP67 — cO CTOPOHbI NepeaHen naHenu nocrne yCTaHoBKY B LT
anst mogenen Tepmopat-16E6/...../IP67nn
Mopenu

16E6/1YB/2P/1C/1T/485/Gb/F

1 yHMBepcanbHbIii BXof, 2 perne, 1 CUMUCTOPHbBIN BbIXOA,
1 TpaH3nCTOpHbIV BbIXOA, MHTepdelic RS485, apxus 4 Gb,
Bxon USB

16E6/1YB/2P/1C/1T/485/Gb/F/IP67

1 yHMBepcanbHblii BXof, 2 perne, 1 CUMUCTOPHbBIN BbIXOA,
1 TpaH3nCTOpHbIV BbIXOA, MHTepderic RS485, apxus 4 Gb,
Bxoa USB, cteneHb 3awutbl IP67

1 yHMBepcanbHblii BXxod, 3 perne, 1 TpaH3UCTOPHBIV BbIXOM,

16E6/1YB/3P/1T/485/Gb/F nHTepderic RS485, apxus 4 Gb, Bxon USB

16E6/1YB/3P/1T/485/Gb/F/IP67

1 yHMBepcanbHbIv Bxog, 3 pene, 1 TpaH3UCTOPHbIV BbIXOA,
nHTepderic RS485, apxuB 4 Gb, Bxog USB, cTteneHb 3awntbl
1P67

MNpu6opbl ¢ aHanNnoroBbIM BLIXOAOM

16E6/1YB/1A/2P/1T/485/Gb/F

1 yHMBepcanbHbI Bxof, 1 aHanoroBbiN Bbixod, 2 perne,
1 TpaH3nCTOpHbIN BbIXOA, UHTepdelic RS485, apxus 4 Gb,
Bxon USB

16E6/1YB/1A/2P/1T/485/Gb/F/IP67

1 yHMBepcanbHbI Bxof, 1 aHanoroBbIN Bbixod, 2 perne,
1 TpaH3nCTOpHbIV BbIXOA, MHTepdelic RS485, apxus 4 Gb,
Bxoa USB, cteneHb 3awutbl IP67
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| BBegeHue

Bnarogapum Bac 3a BbiGop perynsitopa Temnepatypbl TepmogaT-16E6.

TepmopaTt-16E6 npegHasHayeH ONs U3MEPEHUs U PerynupoBaHvs TemnepaTypbi.
PerynupoBaHve TemnepaTypbl OCYLLECTBMAETCS MO nporpamMme - rpaduky
TexHororuyeckoro npouecca. [MporpaMma MOXeT codepxaTb y4yacTku pocTa U
CHWXKEHUsI TemnepaTypbl C 3a4aHHOW CKOPOCTbIO, @ Takke yyacTku MofaepkaHus
TeMnepaTypbl B TEYEHVE 3a4aHHOrO BpemeHu. 3anyck nporpaMM MpPOUCXOAUT 13
MEHI0 NpMBopa WUINN Mo HAXATUI KHOMKM, NMOAKITOYEHHOW K AUCKPETHOMY BXOAY.

Mpubop perynupyetr TemnepaTypy MO MPOMOPLMOHANbHO — WHTErpanbHO -
anddepeHumansHomy  3akoHy (ML), OBYXNO3UMUMOHHOMY 3aKOHY WnM  no
TPEXNO3ULMOHHOMY 3aKOHY (NpW NCMONb30BaHUN 3aABWXKKN C SNEKTPONPUBOAOM).

Tepmopat-16E6 nmeeT yHMBepcanbHbIA U3MEPUTENbHBLIN BXOA, ANCKPETHBLIN BXOA U
YyeTblpe BbIxoda. YHMBepcanbHbI BXxod MpefHasHadYeH [Ans  NOAKIIoYeHUs
TemnepaTypHblX AdatyukoB (Tepmonap, TepmoconpotueneHun). K Bbixogam
NOAKIIYaTCA  UCMNOMHUTENbBbHbIE YCTPOMCTBA — NyckaTenu, CurHanusaTtopbl,
cunoBble 6nokn. C NOMOLLBIO KHOMKW, NMOAKIMIOYEHHON K AUCKPETHOMY BXO4Y MOXHO
ANCTaHLMOHHO BKITHOYaTL/BbIKNIOYaTb NPOLLECC PeryrmpoBaHus.

Mpnbop MoOXeT ynpaBnaATb Kak HarpeBaTenbHbiMU (Hanpumep, TOH), Tak wn
oXnaguTenbHbIMKU (BEHTUNATOP, KOMMAPeccop) ycTporncTteaMmu. NpeaycMoTpeH Takke
0C0obbI KOMBUHUPOBAHHbLIA PEXMM — OQHOBPEMEHHOE YNpaBrieHue HarpeBaTenem u
oxnaguTtenem.

Tepmopat-16E6 vMeeT passBuTylo CUCTEMY aBapuHONW U npeaynpeguTensHOn
curHanmsauun. B HacTpomkax npubopa umeeTcs Tpu He3aBUCUMbIX MNpodunst
aBapuHOM curHanusaumn. Kaxabii  npodunb MNO3BONSIET HacTpouTb NATb
pasnuyHbIX TWUMOB CUrHanu3auuMuM, B TOM 4ucne M curHanusauumio o6 obpbiBe
JaTyvka U O HEUCNPABHOCTU KOHTYpa perynupoBaHus. ABapUrHYO CUrHanm3auuio
MOXHO Ha3HaunTb Ha Ntobow Bbixod npubopa.

Mpubop cHabxeH uHTepdencom RS485 ans cBa3n ¢ komnboTepoM. [MpoTokon
cesizn Modbus ASCII. YcTaBku TemnepaTtypbl U gpyrie napameTpbl npubopa moryT
3agaBaTbCs U pefakTMpoBaTbCs C KoMMbioTepa. [na NOAKMioYEHUs K KOMMbIoTepy
Heobxoamm npeobpasoBaTtenb uHTepdenca USB/RS485 tuna CK201. K ogHomy
yctporictey CK201 moxeT ObiTb nogkntodeHo Ao 128 npnbopos. [Jonyctumas aAnvHa
nuHun RS485 - 1200 metpoB. CkayaTb apxmB MOXHO C nomouwbio USB-flash
HocuTens, ans atoro npubop obopynoeaH USB-nopTom.

KomnbtoTepHas nporpamMmma TermodatNet nossonsieT opraHn3oBaTb
aBTOMAaTUYECKUIA OMPOC HECKONbKUX NpubopoB, HabnogaTh Ha aKpaHe KoMMbloTepa
rpadukn Temnepatyp, nonydarb U3 NpMOOPOB apXMBHbIE 3anucu, pacnevaTbiBaTb U
COXPaHATb AaHHbIE B pasnuUyHbIX hopmaTax.

Mpubop oGopynoBaH apxuBHOW MaMsATbIO AN 3anucu rpaduka TemnepaTypsbl.
N3mepeHHass TemnepaTypa 3anucbiBaeTcss BO BCTpoeHHyto Flash namsats ¢
NpUBA3KOIA K pearibHOMYy BPEMEHU M KaneHgapt. ApXUB MOXET GbiTb MPOCMOTPEH
HenocpeacTBEHHO Ha NpuGope B BUAe rpadvka Unu nepefaH Ha KoMMboTep.
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| OcHoOBHO pexum paboTbl

YcraHoBute TepmopaT-16E6 u Bkniounte ero. llocne KopoTkoW npouenypbl
camoTecTupoBaHus npubop rotos k paboTe. Nepen BaMyM OCHOBHON pexxum paboThbl
npubopa. B atom pexume npubop oTobpakaeT nmMbo rpaduk M3MEPEHHOro
3HayeHusi, NMBO OCHOBHYIO MHopMaLmio B GyKBeHHO-LMGpPoBOM dopmate. Kak
BbIOpaTh PEXUM MHOMKALIMN ONUCBIBAETCS HIKE.

WHaukaTop aBapuiiHon USB nopt
curHanusauum

~X e
. o =
M3amepeHHas Temneparypa B °C Tekylme Bpems 1 gara

TepMonaT

16.02.12
11:09:45

;
P1
BbiBOANMER MOWHOCTL 105 &

™ MowHocTb 70%

CocCTosiHWE BbIXOA0B
(- BbIXOA BKINIOYEH, [ - BbIXOA BbIKMIOHEH)

Bxoa

B PEXMUM HACTPOMKN MNepekntoyeHve Ha apyroi
PEXUM MHAUKALMMN

Ona BbiBoga Ha 3kpaH WHopMauuM O Nporpamme  PeryrivpoBaHus HaxMuTe
kHomky V. Ha 9kpaHe nosiBUTCA WHopMauus O Tekyllel nporpaMme
PEerynupoBaHusi: HOMep TeKylleil nporpaMmbl U Tekyllero Liara, M3MepeHHas
TemnepaTtypa U TemnepaTtypa perynupoaHus (SP), Bpems paGoTel ¢ MOMeHTa
3anycka npouecca perynupoeaHus (B.p.) U Tvn TekyLLero Lwara nporpammbi.

. L=
Tekyluasi nporpamma

Texyuias Temneparypa| | oP Rt —] Texyumit war
Mporpamma: 1
TemnepaTypa perynvpoBaHusi \ War: le——

(ycTaBka) T= 110°C
[ SP= 95

Bpewmsa pabotel || 1> B.p. 00:00:05
|, Harpes

Twn wara

Ecnv patyvk He nNoakmoYeH UM HeucrnpaBeH, BMECTO 3HayeHus Temnepartypbl
BolBOAUTCA cnoso «OBPbIB». Ecnn perynvpoBaHue BbIKNIOYEHO, TO 3HaJYeHue
ycTaBkM He BbiBOAMTCA. Ecnu perynvpoBaHWe MNpPUOCTAHOBMEHO, TO BbIBOAUTCH
Hagnuch «May3sax.



| Mpaeuna HacTpoliku npubopa

MapameTpbl HacTpoWkM Npubopa CrpynnuMpoBaHbl B pasgenbl, a pasgens
06beanHeHbl B rnaBbl. B BepxHen cTpoke Hag rMmaBHbIM MEHK0 0TobpaXkaeTcst Homep
rnasbl U pasgena B pykoBoACTBe norb3oBatens. Hanpumep, nyHKT meHo «MAO»
onucaH B rnaee 2, pasgene 1:

Fnaes 2. razgen 1

HarFeeate e

MpocTtoe HaxaTve Ha kHomky [1 OTKpbiBaeT MeH0 ObicTporo goctyna. B meHio
ObICTPOro JOCTYNa MOXHO NMOMEHATb PEXUM MHAUKALMMK (MYHKT « OCHOBHOWM 3KpaH»)
N BKITIOYMTb perynupoBaHue (NyHKT «YcTaBku» unm «3anyck nporpammy). Beibop
TUNa perynuposaHusa npoussoauTcs B [Nase 14.

Honroe HaxaTtve Ha kHonky 1 (okono 5 cekyHO) OTKpbIBaeT PEXUM HaCTPOWKM
npubopa.

| HazHayeHne KHONOK B PeX1MMe HaCTPOMNKM |

D Bxoga B pexuM HacTpoiiku, nepebop napameTpos
@] Bbixog 13 pasgena, rnasbl
Vunn A | BolaeneHue nyHKTOB, BbIGOP 3HAYEHUIA NapamMeTpoB

Bbixog 13 pexunma HaCTpOVIKM — OOQHOBpPEMEHHOE HaXaTune KHOMOK OunO.

| MeHto GbicTporo goctyna

B MeHio GbICTpOro AocTyna HaxoAsaTCcs YacTo Ucnonb3yemble KOMaHabl onepaTopa
Ansa ynobcTea ynpasreHys NpoLeccom perynupoBanusi. Haxkmute kHonky D). Mepen

BaMM MEHIO U3 OBYX CTPOYEK:
|DEHDBHDH AKFaH

B meHio «3anyck mporpamm» BbIMNOMHSAETCS 3anyck, NPUMOCTaHOBKA U OCTaHOBKa
nporpaMm perynumpoBaHus.

B meHi0 «OCHOBHOI 3KpaH» BbIOMpaeTcs pexvum uHaukaumm npubopa. EcTe aga
pexuma: «TekcT» n «[paduky.



o =
MamepeHHas TemnepaTtypa

TEAMOAAT

14:08 15:12

= B & G
\

BuiGop | Cosur rpaduka
oToBpakaemoli BENNUMHLI Mo och BpeMeH!

| Kak BKNIOUMTL perynupoBaHmne

Borigute B MeHo ObicTporo pgoctyna. BeibepuTte nyHkT «3anyck nporpamm».
BbiGepuTte HyXHyl0 nporpaMMy W HOMEpP HayarbHOro Lwara w BKOUUTE
perynvpoBaHue, Bolbpas 3HayeHve «[a».

FanyckKk NPOreramMmH
OCHOEHOR SHFaH = MForeatta: BE

War: 1
PergnuroeaHme: Haet

Mpu BbIGOpPE 3HaYEHMs «Maysa» nporpamma perynvpoBaHus Gyaet
npuocTaHoBneHa, T.e. Npubop OyaeT nNpogornkaTb PerynupoBaTb, HO 3Ha4YeHue
YCTaBKN U3MEHSATbCA He Byaer.

| Kak co3gaTb nporpaMmy perynupoBaHus

Tepmopat-16E6  ocywiectBnaeT perynupoBaHWe TemnepaTypbl MO 3apaHee
3agaHHon nporpamme. [lporpamma cocTtouT M3 Habopa LaroB, BbIMOMHSAEMbIX
nocrnegoBaTenbHO oAvH 3a Apyrum. [Npubop xpanuT B namstm 80 nporpamm
perynupoBaHus, no 10 waroB kaxgas. [lporpamma MOXeT codepxaTb Y4YacTKu
pOCTa, CHWXEHUSA 1 noadepXaHus Temnepatypbl. Ong nonyyeHusa Gonee ANMHHBIX
nporpamMmm MOXHO 06beANHATb HECKOMbKO NMPOorpamMm B OA4HY C MOMOLLbIO Tuna Liara
«rnepexon».

1. HaxxmuTe 1 yaepxusarite kHonky [1. BeiGepute nyHKT «Pegakrop nporpammy.
2. BbiGepuTe HoMep nporpamMmbl. YcTaHOBUTE HOMep Liara 1.

3. Bbl6epVITe TUN Wara nporpamMmmbl 1 YCTaHOBUTE €ro napameTpbl.

Twvn wara MNapameTpel OnucaHne
Harpes V - ckopocTk, °Cluac YBenuueHns TemnepaTtypbl OO0 3adaHHOro
P SP - kOHeYHOEe 3HaYeHune 3Ha4YeHUs ¢ 3agaHHON CKOPOCTbLIO

TemnepaTypsl, °C




0 V - ckopocTb, °C/4ac YMeHblUeHne TemnepaTypbl O 3af4aHHOro
XNABKACHVE | gp _ yoHeuHOe 3HaueHUe | 3HAYEHWs C 3a4aHHOM CKOPOCTbIO

Temnepartypsl, °C

Bbiaepxka Bpems — Bpems MopoepxaHne 3agaHHOW TemnepaTypbl B
BbIJEPXXKU, MUH TeyeHne 3a4aHHOro BpEMEHU
SP - Temnepartypa
Bblaepxku, °C

Mepexopn Homep nporpammbl Mepexon Ha 3agaHHy0 NporpaMmmMy

Cron - OcTaHoBka nporpamml

4. [locnepoBatenbHO yCTaHOBUTE nNapamMmeTpbl ONnA BCeX LwWaroB nporpamMmmbl.
I'Iporpamma OOMKHa 3aKaH4MBaTbCs TMMOM wwara «Cton» unu «I'Iepexo,u,».

5. Haxxmute kHonky O. Ha akpaHe oTobpasuTcs rpadpmk npouecca perynupoBaHus,
MOMyYeHHbIN OCne COocTaBneHusa nporpaMmmbl. YTOObl BEpPHYTbCA B  PEXUM
penaKkTUPOBaHWS LLAroB, HaXXMuTe kHonky [.

MpvBenem npumep cosnaHus NporpaMmbl.

Pexum TepMoo6paboTku

ol N
| N
40 \‘

Temnepatypa, rpag
o
3
—

0 60 120 180 240 300 360 420

BpEMS, MUHYTbI

Ha puvicyHke n3obpaxeH TUNUYHbLIN rpaduk pexxrmMa TepmMoobpaboTku. Konnuectso
LuaroB nporpammbl — 4.

Mepebin war — Harpes o 100 °C 3a 20 MuH., T.e. cO ckopocTbio 240 °C/u. B
KayecTBe HayanbHOW TemnepaTypbl MCNonb3yeTcs dakTnyeckas TemnepaTypa
obbekTa.

Bropoi war — Beigepxka 100 °C B TeyeHue 2,5 yacos, T.e. 150 MuH.

Tpetuin war — OxnaxaeHune ot 100 °C go 30 °C 3a 3,5 yaca, T.e. CO CKOPOCTbIO
20°C/ly

YeTBepThif war — CTon — ocTaHOBKa NporpaMmel.



HACTPOUKA NPUBOPA

HanomHum, 4TO gonroe HaxxaTue KHOMKU 0 BkntoyaeT pexum HaCTpOVIKM an6opa.

| TnaBa 1. KoHdmrypaums

Bxopa (BbiGOp aaTtumka)

nasa 1. Pasgen 1.

B nepsBom pasgene paHHOM

rmasBbl

3afjaeTca Tun UCnonb3dyemMoro garduka.

Hanpumep, ecnu nogknioyeHa TepMonapa Xxpomerb-konenb, Bolioepute «XK(L)».

O6o3HayeHmne KommeHTapum [nana3zoH
Aartyunka n3mMepeHund
Tepmonapsbl
XA(K) | TXA (K) xpomens / antomenb -270°C .. 1372°C
XK(L) | TXK (L) xpomens / konenb -200°C .. 780°C
An(s) | Trn (S) nnatuHa-10%poaun / nnatuHa -50°C .. 1800°C
XK(J) | TXKK (J) xene3o / kOHCTaHTaH -210°C .. 1210°C
MK(T) | TMK (T) megp / KOHCTaHTaH -270°C .. 400°C
AN(R) | TNM (R) nnatuHa-13%poaunn / nnatuHa -50°C .. 1800°C
NP(B) | TMNP(B) nnatuHa-30%poauii / nnatuHa-6%poaui 400°C .. 1820°C
HH(N) | THH (N) Huxpocwun / Hucun -270°C .. 1300°C
BP-A1 | TBP (A-1) sonbdpam-penuii / Bonbdpam-peHnit 0°C .. 2500°C
BP-A2 | TBP (A-2) sonbdpam-penHuit / Bonibdpam-peHnit 0°C .. 1800°C
BP-A3 | TBP (A-3) sonbdpam-peHuii / Bonibdpam-peHuit 0°C .. 1800°C
TepMoconpoTMBReHus'
Pt | MnaTtuHoBoe Pt (0=0,00385 °C™) -200°C .. 500°C
Cu | MeaHoe M (0=0,00428 °C™) -180°C .. 200°C
Pt non. | MnaTuHosoe M (0=0,00391°C™) penko ncnonbayercst -200°C .. 500°C
Cu pon. | MegHoe Cu (W100=1,4260) peako ucnonsayetcs -50°C .. 200°C
Ni | Hukenesoe H (a=0,00617 °C™) -60°C .. 180°C
R(Om) | MamepeHre conpoTuBneHus 10 Om .. 300 Om
MacwTabupyemble gaT4ynku
INuHenHbIA MoaknoyeHre agaTymka ¢ TOKOBbIM BbIXOAOM WU 0...20MA,
C BbIXOAOM MO HanpsKeHuto. JInHenHoe 0...40 MA
MacLTabupoBaHne WU3MepPEeHHO BenMynHbI -10...80 B
KBagpatmuHbin | [NoakntoyeHue AaTymka C TOKOBbIM BbIXOAOM MM 0...20MA,
C BbIXOAOM MO HanpsixeHuto. MacwTabnpoBaHue 0...40 mA
N3MEPEHHON BEMUYMHBI C U3BNEYEHNEM KBAAPATHOMO -10...80 mB
KOpPHSI
KopeHHoM MoaknoyeHre gaTymnka ¢ TOKOBbIM BbIXOAOM WU 0...20MA,
C BbIXOAOM MO HanpsixeHuto. MacwTabnpoBaHue 0...40 mA
N3MEPEHHON BEMNWYMHBI C BO3BELEHWEM B KBagpaT -10...80 B
MupomeTpbl
PK-15 MupomeTp mapkn «PK-15» 0°C .. 1500°C
PC-20 MupomeTp mapku «PC-20» 0°C .. 1950°C

1
B cTpoke «R,» 3agaeTcsa conpoTuBreHne BbIGpaHHOro TepMoconpoTusnexus npu 0°C
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MpumeyaHue. BepxHuii AnanasoH n3amepeH1s NnaTuHOBbLIX TEPMOMETPOB COMPOTMBIEHNS yKasaH
ona  pardmkoB ¢ conpotuenenveMm npu 0°C paBHeim 100 OM M cOnpoTUBNEHMM MOOBOOSALLNX
npoBoaoB no 20 Om. Npy MEHbLUMX COMPOTUBIIEHNAX BEPXHUIA Anana3oH namepexus byaer Bolle.

Bbixoabl

nasa 1. Pasgen 2.

B atom pasgene HeobxoauMmo BblIOpaTb HaszHayeHWe AN Kaxaoro BbIXOAA.
Tepmopat-16E6 umeet yeTbipe Bbixoaa. [epBbin BbIXOA — TPaAH3UCTOPHLIN. BTopon
— pene ¢ nepekrioyYeHnemM KOHTakToB. TpeTun — pene. YeTBepTbli — CUMUCTOPHbLIN
unu adHanoroBblil. Ha kaxgbli  BbIXOL MOXHO HasHauuTb  YyrpasreHue
HarpeBaTenem, oxnagutenem, curHanu3auumio xopa mnporpaMMm UM OAuH U3
npocounen aBapuMHOM CUrHanusauuu. Tekyllee COCTOSIHUE Kaxaoro BbIxoda
(kpome aHanoroBoro) otobpaxkaeTcs Ha nepegHen naHenu. Ecnuv BeIxod BKMOYEH —
OH OyneT BbloeneH.

P1

Perne c
nepexknioyeHnem
KOHTaKTOB

P2
Pene

C nubo P3
CumucmopHbili 8b1x00
nnbo pene

A

AHarnoeosblll 8bix00
(Tonbko B Mopgensix ¢
aHanoroBbIM BbIXO4OM)

Mapametp 3HayeHus KommeHTapum

T BbikntoueH Bbixog He ucnonb3yetcs

TpaH3ucmopHbIl ebixod | Harpesatens Bbixog ynpaBnsieT HarpeBaTenem
OxnaguTenb Bbixop ynpaBnsieT oxnagurenemM

CurHanusaumsa 1

Bbixon ynpaensieT aBapuiiHon curHanusaumen 1

CurHanusauma 2

Bbixof ynpaBnsieT aBapuiHon curHanusauuen 2

CurHanmsauma 3

Bbixon ynpaBnsieT aBapuiiHon curHanvaaumen 3

Tanmep

Bbixop Tanmepa

CwvrHan.1 nporp...

Bbixog ucnonb3syertcst 4N curHanvsaumum xoga
nporpammbl 1

CwvrHan.2 nporp...

Bbixoa ncnone3yeTtca AnA curHanusaumm xoaa
nporpammel 2

BbikntoyeH Bbixog He ucnonb3yercs

HarpeBaTtenb YnpaBrneHune HarpeBaTenem, Tok NpornopLuoHaneH
MOLLIHOCTU, BbIBOOUMOW Ha HarpesaTenb

Oxnagurensb YnpaBneHue oxnaguTtenem, TOK MPONOpLMOHaneH
MOLLHOCTU, BbIBOOUMOW Ha OXnaautenb

TpaHcnupylwnin | MpeobpasoBaHue TekyLLEro U3MePeHHOro

3Ha4YeHus B TOK, BbIXOAHOM TOK nponopunoHaneH
I/I3MepeHHOI7I BennvnHe

Ecnu Bbixoa He NCnonb3yeTcd, pekoMmeHayem ero OTKIMYnUTb — BbI6paTb 3Ha4YeHne

«BbIKnO4YeH».

BHumaHue!

an yCTaHOBKE Ha3Ha4eHuA BbiXOAa creayet NOMHUTbL O TOM,
4yTO I'IpI/I60p He BbINONHAET OOHY U Ty Xe d)yHKLI,l/IIO Ha pas3HbIX
BbIXoaax. Hanpwmep, He YynpaBnAaAeT AOBYyMA HarpeBaTtenamMmu.
I'IoeTomy, npun nepeHoce HarpesaTenid C NepBoro BbiXOA4a Ha
BTOpOVI, I'IepBbIVI — aBTOMaTun4vecku BbIKITHOHAETCA, T.C.
yCTaHaBIMBaeTCA 3Ha4yeHune «BbIKIOYeH».
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| TnaBa 2. PerynupoBatue

Tepmopat-16E6 MOXeT perynuposaTtb TeMmnepatypy npwm MoMOoLLN
OBYXMNO3MLMOHHOIO, TPeXnoauunoHHoro unu ML 3akoHa perynnpoBaHus.

Hanbonee npocTtoi 3akoH perynvpoBaHusi TeMnepaTypbl - ABYXMO3ULUOHHLIA. Ha
HarpeBaTenb MoAaeTcsl MonHasi MOLLHOCTb A0 AOCTWXKEHUsI YCTaBKW, NMOCne 4ero
nogaya MOLLHOCTU npekpallaeTtcs. HecMoTps Ha 3To, pasorpeTbiii HarpesaTerb
npojomkaeT oOTAaBaTb TeMno W Temnepatypa oOObekTa Kakoe-TO Bpems
npofomkaeT HapactaTb, 4YTO NpuBOAUT K neperpesy. [lpu nocnegytoLlem
oCTblBaHUM 06beKTa, MO AOCTUXEHUM YCTaBKW, HA HarpeBaTenb BHOBb MoAaeTcs
nonHas MoLLHOCTb. HarpeBatenb cHavana pa3orpeBaeT cebsi, 3aTeM OKpyxatoLime
obnactn obbekTa, U, Takum obpasom, oxnaxgeHne OyoeT npoaomKaTbCst 4O TeX
nop, Moka BOMHa Tenna He AOCTUIHET AaTyuka Temnepatypbl. CrefoBaTenbHo,
peanbHas TeMnepaTypa MOXET OKka3aTbCsl 3HAYUTENBHO HIKE 3aJaHHOIO 3HaYEHMsI.
Takum o6pasom, npu OBYXMO3UUMOHHOM 3aKOHE PErynupoBaHUsi BO3MOXHbI
3HauuTenbHble kKonebaHus TeMnepaTypbl OKOMO 3a4aHHOIO 3HAYEHUS.

[MOBbICUTL TOYHOCTb  PErynmMpoBaHuUs MOXHO, MPUMEHSA  MPOMNOPLUMOHarbHO-
NHTerpanbHo-guddepeHLmansHbIn 3akoH perynuposanus (MAL 3akoH).

MO npegnonaraeT yMeHbLUEHWE MOLLHOCTM, NojaBaeMon Ha HarpesaTenb, Mo
Mepe npubnmxkeHusi TemnepaTtypbl oO6bekTa k 3agaHHon Temneparype. Kpome Toro,
B yCTaHOBMBLLEMCS pexume perynupoaHus no ML 3akoHy npubop onpepenset
BENNYUHY TEMIOBOW MOLLHOCTU, HEOOX0ANMYIO ANSA KOMMNEHcaLuy TENOBbIX NOTEPb
1 NoAAepKaHua 3agaHHoON TeMnepaTypsl.

HacTtpotika MU 3akoHa perynmpoBaHus
«MAUA». Naea 2. Pasgen 1.
Mapametp 3HayeHune KommeHTapum
Ko ot 0.1°C g0 3000°C | NponopunoHanbHbIn KO3 PULMEHT
Ki ot 1 cex. po 9999 | NHTerpanbHbIA KO3 ULNEHT
Het | NHTerpanbHas coctaensowas MW 3akoHa He
ncnone3yeTcs
Kqd ot 0 50 999.9 cex. | [indbdepeHumanbHbin KOIDPULMEHT

Ons pa6botbl M 3akoHa perynupoBaHns HeobxoaMmo 3agatb Tpy koadduumeHTa
— NPONOpUMOHanbHLIA, MHTErpanbHbIi U AnddepeHumnansHbli. Bel MoxeTe 3agatb
aTM  KO3(PULUMEHTBI  BPYYHYIO uNu nNpubop MOXeT onpeaeniTb WX B
aBTOMaTUYECKOM pexume.

\ Kak HacTtpoutb NMU[-perynatop B aBTOMaTU4€CKOM pexume

1. Bongute B pasgen 5 «AsToHacTtporika MAO».

2. 3apjanTte ycTaBKy perynuvpoBaHusi, npu KoTtopon Bbl
cobupaeTech 3KCnnyaTMpoBaTh Nneyb.

SP= 58, B°C

CtapT
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3. Ybeputech, 4TO TemMnepaTypa B NeYn HKe ycTaBku He MeHee YeM Ha 10°C.

4. Boibepute napametp CtapT 1 HaxXmuTe KHOMKy [

Mpubop HauHeT aBTOMaTUYeckyto Hactpoviky [MO-koadbdurumneHToB. Pexum
HacTpoOMKM Ha BCe 3TO Bpemsi OyaeTr 3abnokvpoBaHo. Bpems aBToHacTpoiiku
3aBUCUT OT MHEPLIMOHHOCTU NeYn U MoXeT 3aHATb 40 100 MUHYT.

Habniogate 3a NpoLeccoM aBTOHACTPOWMKM MOXHO M3 OCHOBHOro pexuma. lNocne
nosiBreHns Hagnucu «oxautecs...» HaxmuTe kHonky [1. B BepxHen yactu akpaHa
NOSIBUTCS MWramlowas Hafanucb, yKasbiBalolas B MPOUEHTaX O BbINOMHEHUU
npoLecca aBTOHACTPONKM.

@:15:16 0021

MoX¥AMTECH “n THA 2% T

OKOHYAHHA = ‘ ‘

AETOHACTROHKH | Pz
MHA - ko3P, EP= 94°C

MomHOoCcTE-1688, B2

Ecnu B npouecce HacTponku npowusowen cbon (Hanpumep, npubop Obin
06ecTo4eH), To BbicBe4MBaeTCs coobLueHne o6 owwmnbke.

Mpn ycnewHoM 3aBeplieHun asToHacTpovikn [N KoadHULUMEHTOB HOBblE
3Ha4YeHUs1 KO3 PMLNEHTOB 3aHOCATCS B NaMATb nNpubopa.

Ecnu aBTOMaTMyeckas HacTporka He JaeT XenaemMoro kavyectBa perynmpoBaHus,
nunbo npubop npekpaLlaeT ee n3-3a CrmwKom 6onbLioro BpeMeHun Hactpoiku, M-
koadhdUUMEHTbl criegyeT 3afaTb BpPy4YHYl (CMOTpU Ha cante www.termodat.ru
ctaTblo «MeToabl HaxoxaeHus ML koadhPULMEHTOBY ).

HacTtpoiika HarpeBaTens

«HarpeBaTtenb». lnaBa 2. Pasgen 2.

Hactpoiika HarpeBaTens COCTOMT W3 [ByX 93TanoB — 93TO BbIGOP 3aKkoHa
perynupoBaHns 1 BbIGOp MeToaa yrnpaBrneHns MOLLHOCTbIO HarpeBaTensi.

1. 3akoH perynupoBaHus. [Mpubop ocywecTBnsaeT perynuposaHue no MW 3akoHy,
no ABYXMO3ULMOHHOMY 3aKOHY UIU NO TPEXNO3ULUOHHOMY 3aKOHY.

Mpu [OBYXMO3ULIMOHHOM  PEryrnMpoBaHWM HEeoBXOAMMO YCTaHOBUTH  BENIUYMHY
ructepesuca (A) U MUHMManNbHOE BPeMsi MEXAY BKIOYEHUSIMU U BbIKIHOYEHUSIMM
HarpeBaTens («BpeMsi BbIXoAar).

icTepesnc Heobxoaoum, 4TOObI MpeaoTBpPaTUTbL CIIMLLKOM 4YacToe BKIIHOYeHue
HarpeBaTens. Bbixog BKOYEH, Moka Temnepatypa He [AOCTUTHET 3HayeHus
ycTasku. Mpn OOCTUXEHUM YCTaBKWM BbIXOA BblKrtodaeTcs. [NoBTOpHOE BKMOYEHNE
NMPOUCXOAUT MOCME CHWKEHUs TemnepaTypbl HWXKEe YCTaBkM Ha BENUYUHY
ructepesnca. ucrepeanc 3apgaértca B rpagycax. OBbIMHO 3HaYeHuWe rucTepesunca
pasHo 1...10 rpagycam.

«Bpems BbIxoga» - 3TO AONOMHUTENbHLIA NapameTp, MCnonb3yeTcs Ans Toro,
4YTOObI HE AOMNYyCKaTb CIIULIKOM YacTble BKIIOYEHMWS 3NEeKTPOMarHUTHOro nyckartens.
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Hanpumep, 3agagnm «Bpems Bbixoda» paBHoe 5 MuHyTam. Ecnu Temnepatypa B
3MEKTPOreYn MOHU3WUTCA, BbIXO4 BKIMOYMT nyckaTenb. [lyckaTenb ocTaHeTcs
BKIMIOYEHHBIM Ha BpeMsSl He MeHee 5 MUHYT, Jaxe ecnu nedb neperpenack. Mocne
BbIKIIOYEHWS MycKaTens OH He BKIMIOYWTCA paHee, YeM Yepes3 MsATb MUHYT, Aaxe
€Cnu neYb oCThbINa.

Mpu MWL perynupoBaHnM HeobxoaWMo BbIGPaTb METOZ, YNpPaBreHUs MOLLHOCTbIO

Harpesartenda.

Mpn NCNosib3oBaHUu mMeTona LUMPOTHO-
umnynbcHon moaynsauuu (LLUUM) HarpeBaTtenb
UnNu oxnaguTenb BKMNIOYAEeTCs Ha OOM nepuoaa
WM. MeTtog moxeT OblTb peanv3oBaH Ha BCeX
TMNax BbIXOO4OB: pene, TPaH3UCTOPHOM WU
CUMUCTOPHOM. [lpu mMcnonb3oBaHUM nyckaTenen,
ONs NPoAneHus cpoka nx cnyx6bl, nepuog LM
cnegyeT BbibpaTb GonbLIMM, COTHW cekyHA. [Ons
TUPUCTOPHBLIX CUMOBLIX ONMOKOB WNMN  MOLLHBIX
CYMUCTOPOB, KOTOPbIM YacTble NEepekrntioveHnsr He

LA

Iepros LM

AAAAAAAARAL

AAAAAAARALA

T, c

TVVUVITTUY
AR

AN

Mormnocts 100%

(LA

T,c

TV

il

TUVVTY

Mommocts 50%

i

T,c

Ty

Ty

MorHocTs 25%

BpegaT, nepwop WWM moxHO 3apgatb Heckonbko cekyHa. [lepuog WWAM no
yMonyaHuio yctaHaenueaetca 5 cekyHa ans C- u T- BbixogoB n 120 cekyHa ansd

pene.

Mpn m™meToAe paBHOMEpPHO pacnpeaeneHHbIX
pabounx ceteBbix nepuogoB (PCI) Tok uepes
HarpeBaTenb NepuoanYecKn BKIOYaETCs Ha OOuH
WUNN HEecKonbKO CceTeBbIX MepuogoB. MoLHOCTb
HarpeBaTensi WCNbITbIBaeT MeHbLUMe konebaHus
BO BpeMeHu, Yem npu ucnone3dosaHum WM. 3ToT
MeTon O4eHb Xopow B nabopaTopHbIX YCMOBMAX
npM ManblX MOLWLHOCTAX  HarpesaTens. He
ncnonb3ynTe MeTod Npu MoLLHocTsX 6onee 5 kBT.
Heponyctumo ucnonb3dosaHue metoga PCIT npwu
WHAOYKTUBHOW Harpyske.

Mommocts 100%

HOCTE 50%

mHOCTH 25%

dazommnynbcHoe ynpasneHue (®PUY) nossonsieT nnaBHO U3MEHATb MOLLHOCTb
TpaH3ucTopHoM Bbixoae. [lpu
Buae nepepaetca Tpebyemas

Ha HarpeBaTtene. Metoa peanusyetcs TONbKO Ha
3TOM MO TPaH3UCTOPHOMY BbIXOAY B LMAPOBOM
MOLLHOCTb, a (pa3ouMnynbCHOEe  ynpaBreHune
peanuayeTcsl BHeWHUMN G6riokamm ®UNY unn MBT.
TupucTopbl  OTKpbIBaAlOTCA  C  perynmpyemomn
dasoson 3agepxkon ot 0 oo 180° kaxabin ceTeBOM
nonynepuoa. MeToa XOpowo MCNonb3oBaTbh Ans
paboTbl C HarpeBaTensiMM C Marioh TennoBow
WHepumen. dasoMmnynbCHOE YrpaBneHne 4acTo
nucnonb3yloT Ans  paboTbl  C  MOHWKAKLWMUMMU
TpaHcdopMaTopamMm C HU3KOOMHOW Harpyskon BO
BTOPWUYHOM OOMOTKE.
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MapameTp P nossonsieT orpaHNuMTbL MakCUMarnbHYI0 U MUHUMAMbHYIO MOLLHOCT,
BbIBOAVMMYIO Ha HarpeBaTeflb. MakcMmanbHyl MOLLHOCTb OrpaHWYuBaloT  afis
npegoTBpalLeHns paspyLleHnsl HarpeBaTens npy nogade nosiHOW MOLLHOCTU, OIS
YMEHbLUEHUS CKOPOCTW HarpeBa npu CIMLWKOM MOLLHbIX HarpeBaTensx w
yMy4lEeHNs TOYHOCTM PerynvMpoBaHus Temnepatypbl. OrpaHnyeHne MUHUMAIbHO
MOLLHOCTM HarpeBaTensl WCMoNb3yeTcsl peXe, Hanpumep, Ons Harpesatens ¢
CUMbHOWN 3aBUCUMOCTbIO COMPOTUBMEHUS OT TeMnepaTypbl (CUMUTOBLIA CTEPXEHD).
Onsa yBenuyeHns pecypca Takoro HarpeBaTensi ero Hy)xHO MeAneHHO pa3orpeBartb,
a pas3orpeToMy - He AaBaTb OCThITb HIDKE HEKOTOPOI TEMMNepaTypbl.

HacTpoiika oxnagurtens

«Oxnagutenb». MnaBa 2. Paspen 3.

HaCTpOVIKa oxnagutena, Kak u HaCTDOIZKa Harpesartend, COCToUT U3 AByX 3TanoB —
3TO Bbl60p 3akOHa perynmpoBaHua u Bbl60p mMeToda ynpaBneHna MOLLHOCTbIO
oxnagutena. an MWL 3akoHe MOLLHOCTbL OXflagutens perynmpyeTtca MeToaoMm
LAM.

an ncnonb3oBaHUn npw60pa Ona ynpasrieHMA U HarpeBoM U oxnaxaeHunem no
nno 3aKOHY crniefyeT caenaTtb CKOPOCTU Harpesa U oxnaxaeHuna cornoctaBUMbIMU C

nomoLkto napametpa Px/Pr.

Py4Hoe ynpaBrneH1e MOLWHOCTLIO

«Py4Hoe ynpaBneHue». lnasa 2. Pasaen 6.

Mpn BXxoae B 3TOT pa3fern, Bbl ynpaBnsieTe MOLWHOCTBIO caMu.

B aTOM pexume MOXHO Habnogatb Kak Mpu M3MEHEHUN MOLLHOCTU, U3MEHSIETCS
nsmepsemasa temnepaTypa.

3HayeHne MOLLHOCTW yCTaHaBNMBaeTCs KHomkamu V u A.

Mpn MO  perynupoBaHMM  MOLWLHOCTb  3adaeTcs B NpoueHTax, npu
OBYXMO3MLUNOHHOM pEerynnMpoBaHMn HarpeBaTenb nubo BKMOYEH, MO0 BbIKIIOYEH
(Oa/HeT), Npy ynpaBneHun 3NeKTPo3aaBMXKKOMN NOOATCA UMMYMbChbl OTKPLITUS UIK
3aKpbITUS 3a0BUXKKN.

53.1°C

Bbixon 13 3TOro pasgena Bo3BpallaeT peXxum aBToOMaTUYeCKoro perynnupoBaHus.

Bbi6op pexuma perynupoBaHusi

naBa 14. Paspen 1.

MpuGop perynupyeT TemnepaTtypy No 3adaHHOW Nporpamme perynupoBaHus. Ho
npu HeobXOAMMOCTU MOXEeT ObiTb MepeBefdeH B PEXUM PerynmpoBaHus «no
ycTaBke», T.e. MO [OOCTWXEHWIO 3adaHHoi TemnepaTypbl. Co CMeHOn pexuma
perynMpoBaHns M3MEeHUTCS U MEHI0 HacTpoViKK NpuGopa.
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I'Iapameprl wara nporpamMmmbi

MnaBa 2. Pasgen 8

MNapametp 3HaveHne | KommeHTapum

Mepexop Ha, Het | YcrnoBnss nepexoga Ha cnegylowmi  war
nporpammsbl: Tnsm=SP, Bpy4yHyto

3aMKHYTb Ha, Het | Buibop cocTosiHMS BbIxog4a Ha [AaHHOM Liare

nporpamMmmbl. 3aMKHYTb, PAa30MKHYTb

YactHble, Max P | Aa, Het | Vicnonb3oBatb yHMKanbHble napameTpbl  Ans
BblIGpaHHOro wara nporpaMmmeil: nno-
KO3a(ppuLMeHTbI, MakcumMarbHas MOLLHOCTb

NMAA-koadpcouu. | Aa, Het | B nyHkte «YactHble, Max P» 3apasatb A[0-
KOS PULMEHTBI UK HET

B pasgene «Pepaktop nporpamm» ycTaHaBnMBaKTCSA OCHOBHbIE NapamMeTphbl LIaros
nporpammebl. YCnoBsusa nepexofa ¢ OQHOMO wWara Ha apyron Bcerga Tpcy=SP, T.e.
npubop B KaXabll MOMEHT OTpPaboTkM NporpaMMbl paccyMTbIBAET TeMnepaTypy M
NPUHUMAaET ee 3a 3HavYeHne ycTaBku. B gaHHOM cnyyae, uamepeHHas Temneparypa
MOXET OTNMYaTbCA OT pac4eTHOWM Ha HEKOTOpYIo BenuynHy. Ecnn Bam Heobxogmmo
nepenTM Ha cnegywowun Lwar nporpaMMbl CTPOro Mo AOCTUXEHUIO 3afaHHON
TemnepaTypbl, He0O6XOAMMO MCNOMNb30BaTh YCNOBUE Nepexoaa Ha crneaylowmin war
nporpammbl TuamM=SP. BO3MOXHO Takke OCYLLEeCTBNATbL Nepexod OT Lara K wwary
NporpaMmebl Mo HAXaTUIO KHOMKW onepaTopoM, T.e. «BpyyHyto».

MNO-koappuumeHTbl 1 MakcuManbHash MOLLHOCTb .S

MaxF-IE =
BbIOpaHHOrO Llara, OT/WYHbIE OT 3afaHHbIX B pasgene p= &8 °C
«Hactponka HarpeBatens», 3ajalwTca B NyHKTe |p- 288 cex
«YacTHble, MaxP». Ke= @,8 cek

OenctBue npubopa npu obpbIBe AaTYMKa

«O6pbIB aatuukar». Mnaea 2. Paspgen 7.

Mpu ob6pblBe TepMonapbl MNU TEPMOCOMPOTUBIEHUS U KOPOTKOM 3aMblKaHUM
TEPMOCOMNPOTUBIIEHNS, MO YMOMYaHWio, NpMBOop BbIKMIOYAET HarpeeaTenb U
BblKMNoYaeT oxnagutenb. WHoroa, QOnNs  OTBETCTBEHHbIX  TEXHOMOTUYECKMX
MPOLECCOB, pasyMHO 3afaTb HEKOTOPYK MOLLHOCTb Ha HarpeBaTene, nubo Ha
oxnaguTene, He [OMYCKAaWLLyld OCTbiBaHWs, NGO Ype3MepHOro pasorpeBa
YCTaHOBKM.

OTa cTpaHuUa HegoCTyrmHa MpW yNpaBlieHWn anekTpo3anBwkkon. [Mpu obpbise
JAaTyvKa ABWKEeHUE 3a[BWKKU NpekpallaeTcs.

| TnaBa 3. ABapuiHasa curHanusaums

B oTonm rnaBe paccmaTpuBaeTCsi HacTpovka Tpex npodunien aBapuiiHon
curHanusauumn. [NpegnonaraeTcs, 4TO Bce OHWM OyayT HasHadeHbl Ha pasHble
BbIxoAbl. [Ns kaxaon «aBapumn» yCcTaHaBMMBaeTCs CBOSA NpeaerbHas Temnepatypa
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(aBapuiiHaa ycTaBka). Hanpumep, oouH BbIXxof, C HaUMEHbLUEW YCTaBKOW, MOXET
ObITb HACTPOEH Ha NMpeaynpPeanTeNbHY0 CUrHanM3aumio, BTOPOA — Ha npegeribHo
OOMyCTUMYI0 YCTaBKy, CUrHanuaupyowylo o0 aBapuiHOM cuTyauuun, a TpeTui
BbIXO4 — C YCTaBKOW, NpeBbillatoLlLen npeaensHo AoMYyCTUMYO, MOXET OTKNHOYUTb
perynupoBaHve. Wnn, Hanpumep, MOXHO HasHauUTb MpeaBapUTENbHYD U
aBapuUHyO CUrHanu3aumio Ha ABa BbiXxoAa, a Ha TpeTuii — curHanusaumio ob otkase
Aatynka (obpbiB  Tepmonapbl, TEPMOCOMPOTUBIEHUSI, KOPOTKOE 3aMblKaHue
TEPMOCOMPOTUBIIEHNST) NN 06 OKOHYaAHWUM NPOrpamMMbl PETYIIMPOBaHNS.

MepeBecTn BbIXOAbI B PEXUM aBapuUMHOM curHanusauuu crnegyeTt B «Bbixoabl»,
rnaea 1, pasgen 2.

Mpn HactynneHun nwobon aBapumHOM cuTyauunm OyaeT muratb OOUHOMHBIN
WHOMKaTOp, a Takke B pexume BbiBOAa MHOpMaLMN «TeKCT» Ha aucnnee dyoet
mMuraTb cTpoka «!CurHanusaums».

OfOHOBPEMEHHO MOXHO BbIGpaTh TpU TUMa aBapuu — o4WH No TemnepaTtype, BTOPOW
no o6pblBY gartyvka, TPETUA — MO HEe3aMKHYTOCTU KOHTypa pPerynnpoBaHus.
ABapuiiHasi curHanusauus NosiBATCSA Npu Mo6oM 13 3TUX CoBbITHA.

HacTpoiika aBapunMHOM CUrHanu3aumm

«CurHanunsauus 1». Mlmaea 3. Pasgen 1.

MNapametp 3HaveHve KommeHTapum

Tun Het ABapus 1 He ncrnonbsyeTcs

CurHanusaumm | Nonyck (+) | ABapus 1 peructpupyeTcs, ecnv usMepeHHoe
3HayeHwue T BblLLe YyCTaBKu perynmposaHus SP
Ha BENWYUHY Taom T.€. T>SP+T gam

Makcumym | Asapus 1 peructpupyeTcs, ecnv usMepeHHoe
3HaveHue T Bbllle aBapuNHON YCTaBKN T jam T.€.
T>Talarm

Honyck (-) | ABapua 1 peructpupyeTcs, ecrnm nsmepeHHoe
3HayeHue T HKe yCTaBKW perynvpoBaHns SP
Ha BENUYUHY Taam T.€. T<SP-Taiam

MuHumym | ABapus 1 peructpupyeTcs, ecnv usMepeHHoe
3HadeHue T HuKe aBapUNHOM YCTaBKU Taam T.€.
T<Talarm

AvanasoH | ABapusa 1 permcTpupyeTcs, ecrnm nsmepeHHoe
3HayeHue T BbIXOAUT 3a Npefernbl 30HbI OKOSOo
ycTtasku perynuposaHusa SP. LLnpuHa 30HbI
onpegensieTca BENUYMHOW aBapuUnHON yCTaBKu
Tatarm, T.€. T>SP+T g10rm N T<SP-T g1arm

YcraBka OT1-999,9 3HayeHwue yctaBku curHanusaumu Tapem

curHanmsauum | go 3000°C

A Ot 0,1 po 'McTepesnc nepekniodeHns aBapMnHoro BbIxoaa
25,4°C

ABapumnHaga curHanusaums 2 u 3 HacTpauBarTCs aHanornm4yHo.
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JononHutenbHble HaCTpOIFIKVI aBapM|7||-|0|7| CUrHanunsauumum

«Oon. curHanusauua 1». Fmaesa 3. Pasnen 4.

Mapametp 3HayeHune KommeHTapum
BnokupoBaHa Da ABapuiiHas curHanusauusi briokmpyeTcsi, ecnv npu
Briokmposka aBapuu BKINIOYEHNM Npubopa TemnepaTtypa cpasy
1 no Temneparype OKa3blBaeTCs B aBapuiiHOW 30He. CurHanmsaums
npu BKIIOHEeHUU cpaboTaeT nNpu NOBTOPHOM MonagaHuy B 30Hy
npuGopa Het aBapum
dunbTp ot 1 0o 250 CvrHanusauusi BKntovaeTcsi, ecnu aBapus
cek COXpaHsieTcsl B Te4EHNe 3a4aHHOr0 BpEMEHU
O6pbIB Oa CurHanusauus obpbiBa gatymka BKMoYeHa
AaTymka Het CurHanusaumsi obpbiBa gaTymnka He UCMoMb3yeTcs
O6pbIB Da CurHanusaumsi no obpbIBY KOHTYpa perynmpoBaHus
KOHTypa BKJKOYEHa
Het CurHanusaumsi no o6pbIBY KOHTYpa perynmpoBaHns
He ucnonb3yercs
Bbixop BknroyaTb Mpy HacTynneHun aBapun BbIXOA, BKMKOYaETCS
OTknwoyaTk | [Npu HacTynneHun aBapmm BbIXOA OTKMOYaETCS

Mpu BbIGOpEe pexuma paboTbl aBapuiHOTO BbIXOAA,
obpaTTe BHUMaHWE, YTO TEPMUH «BbIXOL BKIOYAETCHA»
Ans pene obo3HayaeT, 4YTO Ha OOMOTKY pene nopaétcs
HanpsbkeHve (napameTp «BbIxog» paBeH «BKMKOYATbLY).
Takum o6Gpas3om, Mpu aBapuu HOpMarbHO Pa3OMKHYTble
KOHTaKTbl 3aMbIKaloTCS, HOPMarbHO 3aMKHYTbIe PasMbIKarTCS.

Mpu “cnonb3oBaHUM pexumMa BeiIXoAa «OTKIKYaTh» Ha 0GMOTKY perne cpasy nocne
BKIIOYEHUS Npubopa nogaérca HanpspkeHve. MNpu HacTynneHWn ycrnoBus aBapum —
C KaTylKX pene HanpsbhkeHue cHumaeTcs. lNpu 3TOM HOpManbHO Pa3oMKHYTble
KOHTaKTbl pa3MbIKalTCsl, HOPMarnbHO 3aMKHYTbIE 3aMbIKarTCS.

Ona Toro, 4tobbl M3-3a Cry4aiHbIX OWWGOK U3MEPEHUs, Bbl3BaHHbIX, HaNpuUMep,
3MeKTPOMarHUTHLIMK Nomexamu, He cpaboTana aBapuiiHasi cUrHanusauusi, MoXXHo
BKMIOYMTb 3aepXKKy W 3aAaTh ructepesnc asapumn. CurHanumsaumst BKMHOYUTCH, ecrni
yCNoBMWe aBapuu BbINOMHAETCA B Te4YeHue 3a4aHHOro Nnomnb3oBaTtenem BpeMeHuU.
BrnokvpoBka curHanusaumMm no U3MepeHHOMY 3Ha4yeHWo OeiCTByeT Mpu MepBoM
BKMOYEeHUN npubopa, Korga Temnepatypa MOXeT cpasy oka3aTbCA B aBapUiiHOM
30He.

EAokkFoEaHa: [EE
PHAETF:  SCex
O5FLE AaTHHEa: HeT
O5FLE HOHTYFa: la
Brixog: Braw4aTe

HacTpoiika napameTpoB KOHTPOSA He3aMKHYTOCTM KOHTYypa
perynupoBaHus

«KoHTponb 1 06p. koHT.». TNaBa 3. Pasgen 7.

Ecnvu B HacTpomkax nepsoro npoduna aBapuiHOM CuUrHanusaummM 3afaHo
«O6pbIB kKOHTYpa: [la», TO OygeT OCyLWecCTBRATLCS KOHTPOMb HEWUCNPaBHOCTU
KOHTYpa perynmpoBaHus.

OTa dyHKUMS npegHasHavyeHa [ANA KOHTPOSS HEewucrnpaBHOCTW BCEro KOHTypa
perynupoBaHus — OoT AdaTtyuka TemnepaTypbl 4o HarpesaTtens. [NpuHuMn aencTens
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OCHOBaH Ha U3MepeHUr TEMIOBOro OTKMMKA KOHTYpa perynuposanus. Ecnv npubop
BblAeT KOMaH4y Ha YBENnuuYeHwe MOLHOCTM Ha HarpeBaTtene, wu3Mepsiemas
TemnepaTtypa [omKHa noBblwaTbes. Ecny oxmaaeMoro noBbileHUs TemnepaTypbl
HET, 3HaYUT, KOHTYP PEryNMPOBaHUA HapyLleH. MpUYnHBI HAPYLLEHWS KOHTYpa MOTYT
ObITb pasHbIMU, HAaNPUMEP: KOPOTKOE 3aMblKaHUe B TepMonape Unu yannMHATENbHbIX
npoBofax, AaTyvK TemnepaTypbl He HaxoguTcs B neyn, He paboTaeT BbIXon
npubopa, HeucrnpaBeH CWUIOBON TUPUCTOPHbLIM GroK unu nyckatenb, OGPbIB
NOABOASALLMX CUMOBLIX MPOBOAOB, HeWcrnpaBeH HarpesaTtenb. Npubop He MOXeT
yKa3aTb MPUYMHY, HO MOXET BbiAaTb aBapuiiHbIA CUrHaNM Ha AOMNOSNHUTENbHIA
BbIXOQ.

XapakTepHoe Bpemsi onpefeneHns NpubopoM HEUCNIPABHOCTU KOHTYpa MOXET ObiTb
3aaHo MNonb3oBaTeneM.

Ecnu 3agaH aBTOMaTU4YeCKUIM KOHTPOSb HE3AMKHYTOCTU KOHTYpa, TO M3MEHeHue
M3MEepPEHHOro 3HaYEHNs U BPeMsi, 3a KOTOPOe 3TO U3MEHEHWE NpousoLLro, GepyTcs
aBTOMAaTUYECKM, CXOAS U3 HACTPOEK PETYIINPOBAHUS.

MoxHO 3afjaTb PYYHOM pEXUM KOHTPOMNS HEe3aMKHYTOCTM KOHTypa. Torga
HeobxoguMo 3afjaTb «Bpems» (Bpemsi OTKNMKa), 3a KOTOpPOe W3MepeHHast
Temnepatypa [OIKHa W3MEHUTbCH Ha 3adaHHylo BenuuuHy «Ay. [aHHble
BEMUYUHBI MOTYT GbiTb HaaeHbl 3KCnepuMeHTanbHo. Ecnn npouncxomat noxHble
cpabaTbiBaHVs, BpEMS CriefyeT YBeniuTh.

MNapametp 3HaveHve KommeHTapum

Bpemsa oTknuka Ot 1 cexyHabl Bpems oTknuka KoHTYpa
Ho 100 muHyT, perynupoBaHusi

N3meHeHue Ot 0,1 0o 1000 °C, BenunynHa nameHeHus no

Temnepartypsbl (A) TemnepaType

B ocHOBHOM pexume MHAMKaLUMM «TeKCT» cTpoka «!O6pbIB KOHTYpa» MWUraeT npu
cpabaTblBaHWM  CUTHaNM3auMM O HEeUCNPaBHOCTM  KOHTypa  PerynvpoBaHus
He3aBWNCUMO OT Bblbopa aBapuiMHOrO BbIXOAA.

CurHanusauums xoga nporpamMmmbli

nasa 13. Paspen 1.

3HaveHve KommeHTapum

Het CwvrHanusaums xoga nporpaMmMbl HE UCMONb3YyeTcs

Xop nporpaMmmbl | BeiGpaHHbIN Bbixog BKMOYaETCs Ha BCe Bpems xoaa
nporpammel. Ecnn perynuposaHme 0CTaHOBUTb — BbIXO4,
OyaeT OTKIMHoYEH

KoHey wara B KOHUe kaxgoro wara nporpamMmmbl BKOYaeTes
BblOpaHHbIV Bbixod. Ha akpaHe npubopa nosiBnsieTcs
coobuieHune. o HaxaTnio KHomku O BbIXOA BbIKMOYaETCS
KoHen Mo okoHYaHMIO NPorpamMMbl BKIMKOHAETCS BblOpaHHbIN BbIXO/.
nporpamMmb| Mo HaxaTunio kHonkn O BbIXO[ BbIKMOYaeTCs
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Mpu perynupoBaHumM Mo nporpamme GbiBaeT yA0GHO onoBellaTb NepcoHan o xoae
nporpamMmbl, O 3aBepLUEHUM MPOorpaMMbl, O 3aBepLUEHUM Liara nporpammsbl. Bbixoa
ANA cUrHanusaummn o xoge nporpaMMbl HasHadaeTcs B [nase 1, Pasgen 2.

CurHanunsauma xoga nporpamMmmbl 2 HacTpanBaeTCA aHaloOrmM4Ho.

| TnaBa 4. UsmepeHue

OTobpaxeHue TeMnepaTypbl

«PaspeweHue t°». lmaBa 4. Pasgen 1.

Mapametp 3HayeHune KommeHTapum
PaspelueHue 1°C PaspelueHue 1°C
0,1°C PaspelueHue 0,1°C

B atom pasgene Bbl moxeTe Bbl6paTb paspelieHumne 0T06pa)KeHI/IF| I/I3MepeHHOIZ

TemnepaTypbl U YCTABKU pPerynmpoBaHns Ha aucnnee npubopa.

BbiGop paspeLueHuss BNUSIET TONMbKO Ha OTOGpaXKeHWe M3MepeHHOoW TeMnepaTypsbl.
BHyTpeHHee pa3pelleHre aHanoro-LumdpoBoro npeobpa3oBaHusi BCeraa BbICOKOE.

MacwTrabupyemas nHAuKaumsA

naBa 4. Pasgen 2.

Mpu MoAKMIo|eHMN ATUMKOB C BLIXOAOM MO _
TOKY WM MO HanpsXKEHWIO MPUBOP MOXET  npugopa |

nepecuvMtaTb 3HayYeHWe HanpsPkeHns Ha Bropas
BXOO€ B 3Ha4YeHVEe U3MEepPseMOn BerUYUHBI. Ty o

MepecyéT (MacwTabupoBaHMe) NpPOU3BO-
OuTCA NO NWHEMHOW, KBagpaTUYHOW WUnu

Mepeas

3aBUCUMOCTU U C U3BMEYEHNEM KBapaTHOro Toura
KopHa Aonga Bxoga. JluHua 3apaétca  aAByms bt

TOYKaMu.

Jatumkn ¢ yHUPUUUPOBAHHBIM  TOKOBbIM " S —
BbIxogoMm 4...20 MA noakno4alTcsa K Bxogy s He man

npubopa Yepes WyHT 2 Om.

Ecnu Bbl nonb3yeTecCb N3MepuUTeribHbIM BXOO0M, HacTpouB
MaCIJJTa6MpyeMbIl7I, TO Bbl6paB 9TOT MYHKT, Bbl NONagaeTe B NOAMEHIO:

ero KakK

B napameTtpe «MHgukaums» 3agaetcs No3vumst OECATUHHOW TOYKM M e4nHWULbI

n3mepeHus.

C nomoublo AaHHOM PyHKUMM Mpubopa MOXHO CKOHMUrypupoBaTb Npubop Kak
BONbTMETP, amnepmeTp, pacxogoMmep u Ap. EouHuubl namepeHus BbibupatoTca n3
cnegyowmx OCTYNHbIX 3HavYeHu: %, A, MA, B, MB, TOHH/Y, M>/4, Kkre/m®, kre/om®,

MM.pT.CT., MM.BOA.CT, aTm, Kla, MNa.
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KomneHcauusa TeMnepatypbl XOoNnoaAHOro cnas Tepmonapbl

naBa 4. Pasgen 3.

MNapametp 3HaveHve KommeHTapum
KomneHcauusn PyuHasn PyyHasa ycTaHoBKa Temnepatypbl
TemMnepartypbl XONnoAHOro cnas
XoJioaHoro cnasa | Agro ABTOMaTMyeckas KoMmneHcaums
Tepmonapel TemnepaTypbl XOrOAHOro cnast
Het KomneHcaLms oTknoyeHa
T o1 -50°C fo 30°C TemnepaTypa XONOAHOro cnasi Npu py4yHon
Temnepatypa yCTaHOBKe

XosiogHoro cnas

Mpn n3mepeHun TemnepaTypbl C MOMOLLBIO TepMonapbl NpuMbop aBTOMaTUYecku
y4uTbIBaET TEMMEPATYPY XONOAHOro cnas.

KomneHcauuo TemnepaTtypbl XONOAHOrO cnasi HeoGXOAMMO OTKIOUYUTL Ha BpeEMS
npoBefdeHnsa MeTporiormdyeckon nosepku. MNpu aTom TemnepaTtypa XONOA4HOro cnas
npuHumaeTcs 3a 0°C.

B HekoTOpbiX cryyasix 3HadeHWe TemnepaTypbl XONoAHoro cnasi Tpebyetcs
3agjaBaTb BpY4YHYIO, HanpuMmep, Korga XOrioAHble cnau noMelleHbl B cpedy C
N3BECTHON TemnepaTypoh. OTO MOXeT ObiTb Tawowwmn neg (0°C) unu konogka
XOMNOAHbIX craes, TeMnepaTtypa KOTOpon KOHTponupyeTcs. B aTom cnyvae cneagyet
BbIOpaTh PEXUM PYYHOWN YCTaHOBKM 1 3aAaTb TeMnepaTypy XONo4HOro cnasi.

UndpoBon punbtp
naBa 4. Pasgen 4.

Mapametp 3HayeHune KommeHTapum
duneTpauma Het Lincbposon punbTp M3MEPEHUn OTKINIOYEH

I PunbTPyOTCA OOUHOYHBIE «BbIOPOCHI»
N3MEepPEHHbIX 3Ha4YEeHWIA, BO3HMKaOLLNE B
pe3ynbTaTe 3MeKTPOMarHUTHbIX MOMeX

l TekyLLMM 3HaYeHNEM N3MEPEHHON BENNYMHBI
BepeTca cpeaHee 3HaveHne 3a 3aJaHHOe

Bpems
Fny6uHa Ot 1 po Bpems couneTtpaummn. 3agaetcs
Bpems 10 cexyHA NPUGNKEHHO, CYNTAs O4MH LUKIT
dunsTpauum n3mepeHni pasHoiM 0,5 cekyH

Mpubop ocHalleH UMPOBLIM GUILTPOM AN YMEHbLUEHUS OWNGOK U3MEepeHUs,
BbI3BAHHbIX WMHAYCTPUanbHbIMU nomMexamu. OUNbTP CHUXKAET CKOPOCTb OTKIIMKA
npuGopa Ha N3MeHeHUe TeMnepaTypsbl.
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KoppekTMpoBKa nokazaH1i AaTymnka

«MonpaBka nuamepeHnn». Masa 4. Pasgen 5.

Mapametp 3HayeHune KommeHTapum
Koacpcpuument a | OT7-99,9°C no 300°C | Capur xapakTepuUCTUKK B rpadycax
OT1-0.999 1o 0.999 KoadhduumeHT, 3agatonii nonpasky
KoadppumumeHT b K HaKMoHy rpaayvpoBOYHOW
XapaKTepUCTUKU

OyHKUMA BBeOEeHUA MOMpaBkMm K U3MepeHusIM. Hanpumep, nNo TeXHUYECKUM
npuyMHaM gaTyuk TemnepaTypbl HE MOXET ObiTb YCTaHOBMNEH B 3a4aHHON TOUYKe, a
npeaBapuTeribHble U3MepEeHUs nokasanu, YTo B TOM TOYKe, rae AaTynK YCTaHOBMEH,
TemnepaTypa otnunyaetca Ha 50°C. 3Ta yHKUMA NO3BOMSET BBOAUTH MOMpaBKy
Bupa: T = Tusm+a+b-Tusm, rae T —uHaUUUpyemMoe U3MepeHHoe 3HadeHue, Tusm —
N3MepeHHoe npubopoM 3Ha4YeHWe, a— COBUr XapaKTEPUCTUKM B efuHuLax
nsmepenusi, b — koadbdnumenT, 3aparowmii nonpaeky K HakMoHy rpagyvMpOBOYHON
xapaktepuctukn (Hanpumep, b = 0, 002 cootseTcTByeT nonpaske B 2 rpagyca Ha
kaxxgble 1000 rpagycoB n3aMepeHHON TeMnepartypbl).

Pexum nogcTtpouku r0

naBa 4. Pasgen 6.

OTOT pasgen HyXXeH B TOM criydae, ecnu Bbl mogkniouunu TepmMoconpoTUBIIEHNE U
He 3HaeTe ero conpoTtueneHue npu 0°C. NomecTnte TEpMOCONPOTUBNEHWE B CPEAY,
TemnepaTtypa KOTOpOM u3MmepsieTcss TepMoMeTpoM. M3mMeHsas kHormkamm Vo u A
3HayYeHne COMpoOTMBNEHUs, O0OenTecb NPaBWUMbHBLIX MOKa3aHW TemnepaTypbl
coBnagaroLLmMx ¢ TEPMOMETPOM.

| TnaBsa 5. Tanmep

HacTtpoika napameTpoB TanmMepa

«Tanmep». MnaBa 5. Pasgen 1.

OYHKUMA «TaliMep» CINYXUT ONA peanusauvn TaiiMepa obpaTHoro otcuyeta. [o
NcTeyeHun BpemeHu cpabaTbiBaeT BblOpaHHbIA Monb3oBaTeneM Bbixod. Bpews
oTcyeTa TaliMepa ycTaHaBMMBAETCS Nonb30BaTeNeM.

MNapametp 3HaveHve KommeHTapum

Tun Het Tanmep He ncrnonbayeTcs

Tun Taiimepa PyuHon 3anyck Tanmepa BPY4HY!O. Mo
OKOHYaHMU OTcYeTa BKIMIOYUTCA BbIXOA
Tanmepa

ABTO ABTOMaTMYeCcKUA 3anyck Talmepa Mo

OOCTUXEHUN YCTaBKU  perynupoBaHus.
Mo oOKOHYaHuMM oOTcYeTa BKIHOYUTCA
BbIX0J Tanmepa
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Bpewms Ot 0 po 96 vacos Bpewms obpaTHoro otcyeta TanMepa

AT Ot 0,1°C go 200°C Tarimep 3anycTuTcs, He gocTuras

Mopor 3anycka yCTaBK/ Ha Benu4yuHy nopora AT

Tanvepa

Bbixoa Bkniovatb Mo okoH4aHWM oTcyeTa BbIXOL,

Pexum paboThbl BKIKOYaeTcd

sz:ﬁxﬁgaaﬂ“ﬂ OTkntouyaTtb Bbixog oTknto4yaeTcst No UcTedeHnn
P BpEMEHU

| Kak paboTaThb c TaliMepom

B pasgene «Tawnmep» Bblbepute pexum paboTbl Tanmmepa. Bbixog Tanmepa,
KOTOpLIN cpaboTaeT MO OKOHYaHWO OTcYéTa, ycTaHaBnuBaeTcsa B [naee 1,
Pasgene 2. Npn Heo6XoaAMMOCTM HAacTpoONTe ocTarnbHble NapameTpbl. BepHutech B
OCHOBHOW pexumM paboTbl.

| 3anyck Tanmepa BpyUHyiO

B ocHoBHOM pexume paGOTbI, HaXXMUTE KHOMKY O anga Toro, 4TobbI 3anyCctnTb
Taﬁmep. B BEpPXHEM norsne 3KpaHa OTO6p83VITCF| BpemA Taﬁmepa N Ha4vHeTCcA OoTcHeT
BpeMeHN. Mo okoH4aHUKM oTc4yeTa cpa60TaeT Bbl6paHHbIVI Bbixod. [ns Toro, YTOObI
BbIKITIOYNTb Taﬁmep N BbIXO Taﬁmepa, HaXXMUTE KHOMKY J.

| ABTOMaTMYeCKMiA 3anycK TaiiMepa

HaxmuTe kHonky O Ons Toro, 4tobbl akTMBMpOBaTb Talmep. B BepxHen cTpouke
3KpaHa NosIBUTCS BpeMsi 0bOpaTHOro oTcyeTa TaMepa W CTpernka BBEPX/BHUS.
CTpenkon ykasblBaeTcsa CBepXY UNU CHU3Y OOMKHO NOAOWUTU U3MEPEHHOE 3HaAYeHWe
K yCTaBKe perynmpoBaHus.

o L=

Bpewms Tanmepa TEpMOAAT

M []1 01:05:20 16.02.12
11:09:45

105 &

sp= 100°C N
MowyHocTb 70%

Korga temnepatypa OOCTUIHET YCTaBKKW, HAYHETCHA OTCYET BpeMeHU. [1o okoH4YaHuu
oTcyeTa cpaboTaeT BblOpaHHbIN Bbixod. [ns TOro, 4ToObl BLIKMKYUTL TakMep U
BbIXOA TanmMmepa, Haxkmute KHornky O.
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| TnaBa 6. YnpaBneHve 31eKTpo3aaBvKKON

Tepmopat-16E6 MOxeT ucnornb3oBaTbCa A8 YNpaBneHUst SMNeKTpo3afBWKKOW Mo
TPEXNO3ULMOHHOMY  3aKOHY perynuposaHus. PerynupoBaHue Takoro Twuna
npoussoguTca ¢ nomowbio AByx pene. OgHo pene (Bbixog P1) 3ambikaeT uenb
NUTaHWs arnekTpoaBuraTens, OTBEYaloLWylo 3a OTKpbITUE 3agBuxkn. OTKpbITUE
33BWXKKN YBEINTMYMBAET MOTOK TEMSIOHOCUTENS, YTO BneyeT 3a cobon yBenuyeHune
TemnepaTtypbl. [Opyroe pene (Bbixoa P2) 3ambikaeT uUenb  NUTaHuA
3NeKTpoABUraTens, oTBeYaloLLyo 3a 3akpbiTUe 3aABWKKU. ITO YMEHbLUaeT MOTOK
TENNOHOCUTENS U NOHWKaeT TemnepaTypy.

Bkniounte TpexnosuuunoHHoe perynuposaHue B [nase 6, Pasgen 1.

B ocHoBHOM pexume paboTbl BMECTO BbIBOAUMONO 3HayYeHus MOLLHOCTM Oymet
oTobpaxaTbCs MPOLECC YNpaBMneHUs ANeKTPO3aaBUKKON: «3aKPbITUEY, KOTKPLITUEY,
«oxugaHver». To ecTb NpuGop NGO 3akpbiBaeT, NGO OTKPbLIBAET 3aCNOHKY, OO
HaxoQWUTCs B peXXMMe OXuaaHus.

I'Iapameprl TPexXno3nuynoHHOro perynmpoBaHus

naBa 2. Paspgen 4.

Mocne BKMOYEHUS TPEXMO3ULUOHHOTO PEryrMpoBaHusi NOSIBUTCS 3TOT pasgern.
3nech 3aaaTcs napaMeTpbl PEryNIMPOBaHUS 3MeKTPO3aBUKKOM.

MNapametp 3HaveHve KommeHTapum
OTKnuK Ot 00. MuH 01. cex | Bpems mMexay ynpasnsitoLLMMm

A0 99.MWH 59. ceK | yMnyrbcamm (Bpems TENOBOro OTKIIMKA)
A= 0,1°C 0o 250°C | 3oHa HeYyBCTBUTENBLHOCTU
KoadhcdbumumneHTnbl Kp | MNponopuuoHanbHbin koahduLmMeHT

O10,1 0o 999,9

Kd | OnddepeHumanbHbii KOIhHULMEHT
OT1 0 g0 9999 cek

OnutenbHoCcTb Max | HauGonbliaa AnuTensHOCTb UMMYbca
uMnynbca (He gomkHa NpeBbIlLaTh BpeMs
ABWKEHUS 3aBWKKN OT OHOrO KpalHero
NonoXeHns Ao Apyroro)

Min HanmeHblas onutenbHOCTb nMnynbca

MepBbIt NapameTp, HEOOXOAUMBIN ANS HAaCTPOMKM perynupytolero MexaHmama —
3TO A - 30Ha HEeYyBCTBUTENLHOCTU. ECnn namepeHHas TemnepaTypa oTnnyaeTcs ot
3aJaHHON MeHee, YeM Ha BENUYUHY 30Hbl HEYYBCTBUTENBHOCTU, PEryrMpoBaHne He
npoucxoaut — oba pene BbIKNOYeHbl. BTopon napameTp, HeobXxoauMbI Ans
HaCTPOWMKM - NponopuMoHanbHbIn koadduumeHT Kp. Mpu Harpese nnu oxnaxgeHuu
COOTBETCTBYIOLLIEE perie 3aMblkaeTcsl Ha Bpemsi, 3aBuCsllee OT pPasHOCTH
Temnepatyp Mexay YCTaBkOM U U3MEPEHHbIM 3HayeHMeMm TemnepaTypbl.
MponopumnoHarbHbIN koadhbULneHT Kp asnsaeTcs koahPULUMEHTOM
NPONOPLUMOHANbHOCTU MexXay AMUTENbHOCTHIO YNPaBnsowWwmx UMMynbCoB (BpeMms,
Ha KOTOpOe 3aMblKaeTcs pene) 1 pasHocTbio TemnepaTtyp. OH UMeeT pasmepHOCTb
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[cekyHpal/°C]l. Ero BenuuMHa — 3TO ANWUTENBHOCTb  MMNYyMbCa, KoTopas
npeanonoXxvTensHO HeobxoanMa Ansg u3MeHeHust TemnepaTypbl Ha OAWH rpagyc.
Tpetun napametp Kd - pgudpdepeHumansHbii koadduumneHT. OnutensHocTb
yrnpaBnsoWmX NMMyrnbCOB AOMKHa 3aBUCETb OT CKOPOCTU N3MEHEHUS TeMnepaTypbl
C 0OpaTHbIM 3HaKoM, 4YTOObI NMPensiTCTBOBaTb PE3KUM W3MEHEHUsIM Temneparypbl
obbekta. Yem ObicTpee ocTbiBaeT 006bekT, Tem 6onblwe npubop OTKpbIBaeT
3a4BWXKY, yBenuumeasi noctynnexHuwe Tenna. W HaobopoT, ecnu Temnepartypa
BO3pacTaeT CrnMWKOM ObICTpO, Npubop HayvMHaeT MpPUKPbIBaTb  3a[BUKKY.
OnddbepeHumnansHbli  KoapdmumeHT 3agaétca B CekyHoax U aBnseTcs
KOS(hMPULMEHTOM  NPOMOPLMOHANBLHOCTU  MEXOY  CKOPOCTbO  W3MEHEeHWs
TemnepaTypbl U OXXngaemon BENNYNHON KOMMNEHCALMN 3TOrO U3MEHEHUS.
OnutenbHOCTb yNpaBnsaoLWwmnx UMMNynsCOB BblMUCNIAETCA No hopMyne:

dT
Bpewmsi umnynsca = Kp x| AT —dea
MapameTp OTKNMK — 3TO BPeMs TEMMOBOrO OTKAMKA CUCTeMbl. [poMexyTok

BPEMEHU MexXay YNpasnsloWUMU  UMNyNbcaMu  ONpedenseTca  BpeMeHeM
TENNOBOro OTKMNMKAa cuUcTeMbl. [0 CyTW, 3TO BpPEeMEHHOW WHTepBan, 3a KOTOpblii
N3MEHUTCA TeMnepaTtypa CUCTEMbI, BCIeACTBNE U3MEHEHUS NMOMOXEHUS 3a0BUKKU.
OTKNUK MOXeT GbiTb onpeaeneH aKCrnepuMeHTanbHO M AoMmKeH GbiTb 3agaH npu
HacTpolike npuGopa. MpegycMoTpeHa BO3MOXHOCTb OrpaHuYeHus AnuTernbHOCTU
YNpaBnsoLLMX UMMNYIbCOB ANS yYyeTa NMoTOB 3a4BUKKM.

\ MnaBa 7. IuckpeTHbIN BXOA,

HacTtpoiika auckpeTHoro Bxoaa

naBa 7. Pasgen 1.

3HaveHve KommeHTapum

Het [VCKpeTHLIN BXOA HE UCMOornb3yeTcs

KHonka: ctapT 3anyck perynmpoBaHusi BHELLHEN KHOMKON

KHonka: 3anyck/ocTaHOBKa perynupoBaHunsi BHELLHEN KHOMKON
ctapt/ cTon

TymbGnep: 3anyck/ocTaHOBKa perynupoBaHus BHELLHUM TymGnepom
ctapt/ cTon

TymbGnep: 3anyck/pexum naysbl peryrnmpoBaHunsi BHELLHUM TymGrepom
ctapt / nay3a

OncKpeTHbIN BXOA4 WUCMOMb3yeTcsl ANnst MOOKMYEHWUS BHELUHEW KHOMKW  Wnu
Tymbnepa.

BbiGepuTe noaknoyaeMoe yCTPONCTBO M ero HasHaveHue.
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MnaBa 8. AHanoroBbIW BbIXOA,
(ans npnbopa ¢ aHanoroBbIM BLIXOL0M)

Hactpoiika aHanoroBoro Bbixoaa

naBa 8. Pasgen 1.

AHanoroBblii BbIXOA, MOXeT paboTaTb B pexuMe YnpaeneHUs MOLLHOCTbLIO
HarpeBaTensa  unNM  oxnagutens  (perynvpyet  TemnepaTtypy) WM Kak
npeo6pa3oBaTenb TekyLlel TemnepaTtypbl B TOK (TpaHCNUpyeT Temneparypy).

B pasnene Bbixoabl BoiGepute pexum paboTbl aHanoroBoro BeIXo4a.

Ecnu BbIGpaHbl ynpaBneHue HarpeBaTeneMm Unv oxrnagutenemM, To HeobXoaumo
YCTaHOBUTb AMana3oHbl Toka. TOK MpOropLuoHarneH MOLHOCTM, MogaBaemMoii Ha
HarpeBaTenb Unu oxnagutens. MNpu 3TOM Ucnonb3yeTcs WeCTs AManasoHoB Toka
4-20 mA, 20-4 mA, 0-20 mA, 20-0 mA, 0-5 mA, 5-0 mA.

Mpu BbiGOpe pexuma TpaHCNAUMM TemnepaTypbl HeoOGXoaumo 3ajaTb [Ba
3Ha4YeHUs TemnepaTypbl 1 COOTBETCTBYIOLLME UM 3HAYEHWs Toka. MNocne ycTaHoBKu
3TVX 3HayeHuwii paboTa aHanoroBoro Bbixoga obecneunT ofHO3HA4YHOE NMHEeHoe
npeo6pa3oBaHne TekyLeln TemnepaTypbl B TOK AN BCEro AuanasoHa n3MepsieMblx
Temneparyp.

| Tnaea 9. [lata. Bpems

HacTpoiika aatbl U BpemMeHu
«Yacbl 1 kaneHpgapb». Mnaea 9. Pazgen 1.
Mapametp 3HaveHune KommeHTapum
loa o 2099 | log
Mecsy, AnBapb- | Mecau
Hexabpb
OeHb Ot 100 31 | deHb
Yacbl Ot 0 go 23 | Yachl
MuHYTbI Ot 0 8o 59 | MuHyThi
JIleTHee/3anmHee [a | ABTomaTuyeckuin nepexoq Ha
Bpems netHee/3vMHee Bpems
HeT | Mepexon Ha neTHee/3MMHee BPEMS HE
ocyLlecTenaeTcs

YcTaHoBWTE AaTy 1 BpeMms Ans NpaBuribHOM paboTbl apxuBa.

| TnaBa 10. Apxus

I'Iepuo,qbl apxuBa

nasa 10. Paspen 1.

YcTaHoBUTE NEpMOANYHOCTL 3anucu B apxumB. [Nepuoa 3anucn moxet ObiTb 3aaH B
npepenax ot 1 cekyHabl Ao 1 vaca.
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BpeMFl HeﬂpeprBHOVI 3arnncu B apxme 3aBUCUT OT nepuoa 3arnncu n CoCTaBldaeT:

nepuop 3anucu 1 cekyHabl — Bpewms 3anvcy — 32 roga
nepuog 3anucu 1 MnHyTa — Bpems 3anucu — 6onee 100 net

[JaHHble B apxvBe 06pasytoT konbLieBoi Bydep, TO eCTb AaHHbIE 3aMONHSAIOT apXuB
OT Hayana [0 KoHUa, a nocne 3anofIHEHUS apxXvBa BHOBb 3anyvCbiBalOTCA CHavana,
cTvpas cTapble. Takum o6pa3om, B Npubope Bce BpeMsi UMeeTcs MHgopMaLusi Nno
rpadoviky TemnepaTypbl 3a NOCNEAHWI Nepro BPEMEHM.

ABapuiiHbIi Nepuopg ycTaHaBnMBaeT NepUoAMYHOCTL 3anucu B apxuB Npv aBapum
noboro Tuna.

KoHdourypauma apxusa

nasa 10. Paspen 2.

Momumo wmsmepeHHoro 3HauveHuss (T) B apxuB MOXHO 3anucbiBaTb Tekyllee
3HayeHue ycTtaBku perynupoBaHus (SP) v 3HaveHne BbIBOAMMOW MoLHOCTU (P).
MeprognyHoCTb y BCEX BenuYMH — ofHa M Ta xe. Ho ¢ yBenuueHvem pa3smepa
apXVMBHON 3aMnncy eMKOCTb apXmMBa yMeHbLUUTCA. T.e. ecnu 3anucbiBaTb B apxXuB BCe
TPW BEMWYMHbI, TO HaMborbLLEe YACMO 3anncen B apxmee cocTaBuUT okorno 300 MrH.

| Kak npocmoTpeTh apxuB Ha gucnnee npubopa

BepHuTechb B ocHOBHOW pexumM paboTbl npubopa. Yb6eautech, 4To BbiOpaH pexum
«rpadpuky». KHonkamu V un A aBurante rpaduk no OCU BPEMEHU OO0 HY>XHOW AaThbl.
O6paTtute BHUMaHWe, AaHHbIE N3 apXMBa MOXHO TONbKO NPOCMAaTpMBaTh, M3MEHUTb
NX HEBO3MOXHO.

\ Kak coxpaHutb apxuB Ha USB-flash HocuTtenb

BcraBbTe B USB-nopt USB-flash Hocutenb. Beibepute pasgen «USB-flashy, Mmasa
10, pasgen 3. [lanee, nocne HacTpowiku npubopa, npu BctaBke USB-flash HocuTens
MEHIO CKauMBaHNsA apxvMBa NOSIBUTCS aBTOMaTUYECKU.

BHuumaHnue! He cnegyet nogkmiodaTe k npubopy yepe3 USB-nopT akTUBHblE
yCTpoWicTBa (Hanpumep, KOMMNboTep, TenedoH), 4Tobbl n3bexaTtb NoNoMku npnbdopa
NN aKTUBHOIO YCTPOWMCTBA.

MNapametp KommeHTapum

Ckavatb YacTb apxuBa CkaumBaeTcs apxvB C yKasaHHOW AaTbl N0 yKka3aHHyto AaTy
CkavaTtb HOBbIV apxuB CkaumBaeTtcs apxuB € AaTbl NOCNEQHEro ckaymBaHus
CkavaTb BeCb apxuB CkaumBaeTcs BCA HakonneHHas nHdopmMaums

Tun ¢parina Tun apxusHoro cavina (*.TDA, *.CSV, *.TXT)
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| TnaBa 11. Mpacuk

HacTpoika napameTpoB rpaduka

nasa 11. Paspen 1.

MNapametp 3HaveHve KommeHTapum

BpemeHHOe OKHO OT 5 MuH po 240 | Wupuna okHa rpadvka no ocu Aatbl u
yacos | BPEMeH!

BpemeHHOM caBur Ot 5 MuH fo 240 | BpemeHHon nHTepBan, Ha KOTOPbIN rpadomk
yacoB | CABWraeTcst BNpaBo W BNEBO NPW HaXaTunu
Ha KHOMKMN V 1 A

Ocb Y ABTO, NpanHnubl | Hactpoiika rpaHuy ocu Y: ABTOMaTUYecKu
U BPYYHYIO
Bug Fopu3oHTanbHbIN, | Bua rpaduka

BepTukarnbHbIn

CeTKka | HaHeceHune ceTku Ha rpadomk

Hapnucu | Hanecenne Haanvcen Ha rpagvk

BbiGepute napameTpbl 0TOGpaxeHus rpacuka Ha skpaHe npubopa.

\ MnaBa 12. CeTeBble HAaCTPOMKK Npubopa

HacTtpoiika nirepdcenca

«RS-485/RS-232». NnaBa 12. Pasgen 1.

MNapametp 3HaveHuns KommeHTapum
Appec Ot 1 pgo 255 | CeteBoit agpec npudopa
CkopocTtb 019600 | CkopocTb 06MeHa MHGOPMaLIMEN MO
0o 115200 | RS485. 3apaertca B 6ut/cek
MpoTokon Modbus-ASCIl | Npotokon o6meHa Modbus ASCII
Modbus-RTU | lNMpotokon o6meHa Modbus RTU
DaHHble 8 6ut | Pasmep 6aiita gaHHbIX
YeTHOCTb Het
HeueTHasa | KOHTpOnb YeTHOCTU

YeTHan
CtonoBbIX 1 6ut | B kagpe 1 cTonoBbI GUT

2 6uta | B kagpe 2 ctonoBbix 6uTta

| TnaBa 15. Bo3Bpat K HaCTPOMKaM Mo YyMONTYaHMIO

BosapaT K HaCTpOIﬁKaM no ymMmomn4aHuro

«3HavyeHus no ymon4yaHuwo». Naea 15. Pasgen 1.

30ecb BO3MOXHO YCTaHOBUTb 3HAa4Y€HUA BCEX NapamMeTpoB npm60pa B 3Ha4YeHnA no
YMOIn4YaHuio.

Ecnu B nepBon CTpoKe Ha CTpaHuue HacTpouviku BblOpaHo «3aeodckue», TO
yCTaHaBNMBalTCH 3aBOACKME YMOMNYyaHusa (camble pacnpocTpaHeHHble). Ecnu
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BbiOpaHo — «Moli npoghusb», TO yCTAHABMNMBAKOTCA YMOMNYaHWUSA, 3afdaHHble B
TPETbeM M 4YEeTBEPTOM YpPOBHe [OCTyna Yepe3 NyHKT MeHi «Co3damb Mol
npogbusib» N COOTBETCTBYHOLLEE COOBLLEHNE:

YctaHoBKa 1 npoBepka npaBuIbHOCTU YCTaHOBKU ymonanvu?l npon3BoaunTcA
HaXXaThem 3KpPaHHbIX KHOMOK «YecmaHosumb» U «I'Ipoeepumb» COOTBETCTBEHHO.

| OrpaHmyeHmne gocTyna K napaMeTpam HacTPONKM

B ocHOBHOM pexuMe paboTbl, HaXXMUTE U yaepxuBanTe kHonky O B TeyeHue Bornee
10 cekyHa. Ha vHaukatope nosiBUTCA Haanucb «YpoBeHb goctynax». Boibepute
OAVH U3 Tpex BapuaHToB C NOMOLLbIO KHOMOK V nnn A n Haxmnte O:

YpoBeHb goctyna =0 3anpelleHbl Nobble N3MeHEHNS

YpoBeHb goctyna =1 OTKPbLITO MeHI0 BbICTPOro AocTyna.

YpoBeHb goctyna =2 [JocTyn He orpaHu4eH.

| YcTaHoBKa 1 nogknioyeHue npubopa |

| MoHTax npu6opa |

Mpubop npegHasHayeH AnA WMTOBOrO MoOHTaxa. [Mpubop kpenutca K WKTY C
MOMOLLIbIO [BYX KpenexHbIX CKoD, BXOASWMX B KOMMMEKT nocTaBku. Pasmepbl
Bblpesa B LWMTe Ansg MOHTaxa 92x92 mm.

Y mogenen npubopos c 3awmTon no nepegHen naHenu IP67 nepen ycTtaHOBKOM B
LWMT HeobXoaMMO NpPOBEPUTb LENOCTHOCTb YMNMOTHUTENS, YNOXEHHOro B Mna3 ¢
BHYTPEHHEN CTOpOHbl nepefHelrt naHenu. [Npubop cnegyeT KpenuTb K LWUTY C
MOMOLLIbIO YEeTbIPEX KPeNeXHbIX CKoO, obecneunBas paBHOMEPHbIN MPYXUM.
Pa3mepbl Bbipesa B WUTe 418 MOHTaxa 92x92 Mm.

Cnepnyet 06paTnTb BHUMaHWe Ha pabouyyto TemnepaTypy B LWKady, OHa He AOIMKHa
npesblwats +50°C.

Mpu nogknioyeHun npubopa K ceTM pekoMeHAyeM YCTaHOBUTb BHELUHWA TymOnep
ANs BKNoYeHus npubopa.

‘ MNopknioyeHne [aTYMKOB TeMnepaTyphbl ‘

Ona obecnevyeHns HagexHow paboTel npubopa, cregyeTr obpatuTb ocoboe
BHMMaHWE Ha MOHTaX NPOBOAOB OT AATYMKOB Temrneparypbi.

1. MpoBoAa OT AaTYMKOB TemnepaTypbl AOMKHbI MMETb XOPOLUYHO 3MeKTPUYECKYHO
M3ONSAUMIO U HU B KOEM Crlydae He [onyckaTb 3MEKTPUYECKMX YyTeuyek mexay
npoBodamu 1 Ha 3eMrnio U, Tem Bonee, NonagaHvsa gasbl Ha Bxod npudopa.

2. MpoBoda OT AaTYMKOB AOMKHbI ObiTb MPOMOXKEHbI HA MakCUMarbHOM yaarneHun
OT MOLLUHbIX CUMOBLIX kabeneil, BO BCSIKOM Criydae, OHW He OOMKHbI KpenuTbes K
CMNOBbLIM Kabensm U He [OoMKHbI ObiTb NPOMOXEHbI B 04HOM Kopobe ¢ CMnoBbIMU
kabenamu.

3. MNpoBoga oT AaTYMKOB AOMKHbI UMETb MUHMMAIbHO BO3MOXKHYHO ANUHY.
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MNogknioyeHre Tepmonapbl. TepMonapy criegyeT nogkntodatb K npubopy c
NMOMOLLIbIO YONUHUTENbHBIX TepMonapHbIX NpoOBOAOB. YanuHUTenbHble
TepmonapHble NPOBOA4A LOMKHbI ObITb U3rOTOBMEHbI U3 TEX XXE MaTepuaros, 4To U
Tepmonapa. Hanpumep, ogHa Xuna u3 Xpomensi, BTopas U3 aniMmens aAng
Tepmonapbl XA. [logkniovaTb yANUHUTENbHbIE NPOBOAA K TepMonape crenyeT ¢
YY4ETOM MONSAPHOCTM (XpoOMenb K XpoMernio, anomens K anomernto ans XA).
MopknioyaTe Tepmonapy WnvM TepmonapHble npoBoda k npubopy cnegyeTt Takke C
YY4ETOM MonsipHOCTU. Temnepatypa «XOfoAHbIX crnaeB» B npubope Tepmopgat
U3MEepSeTCa Ha KIEMMHOW KOMOAKE W aBTOMAaTMYECKM Y4yuTbIBaeTcs npu
BblYMCIIEHMM TeMNepaTypbl.

Ecnn y Bac BO3HMKNM COMHEHWs B nNpaBuNbHOCTM paboTbl npubopa unu
MCNPaBHOCTU TepMonapbl Mbl PEKOMEHAYEM A NPOBEPKU NOrpy3uTb TepMonapy B
kunawyto Bogy. MNokasaHust npubopa He [omkHbI otnuyatbes oT 100 rpagycoB
Gonee yem Ha 1...2 rpagyca.

Mpubopbl TepmogaT WMMEKT BbLICOKOE BXOAHOE COMPOTUBIEHWE, MO3TOMY
COMPOTUBIEHNE TEPMOMapHbIX NPOBOAOB WM WX ONIMHA HE BUSIOT Ha TOYHOCTb
nsmepeHusi. OgHako, YeM KOpode TepMomMapHble MPOBOA4A, TEM MEHbLUe Ha HUX
3MEeKTPUYECKNE HABOOKM.

Bo usbexaHue ucrnonb3o08aHuUsi HenooxXo0sawWux mepmMornapHbIX poeodos urnu
HernpasusibHO20 UX rNOOK/TIOYEHUS PEKOMEHOYeM UCrob308amb mepmMornapbl C
Hepa3beMHbIMU rpogodamu Hawez2o rnpoussodcmea. Bbl Moxeme 3akazameb
mepmonapy ¢ nobol dnuHol nposoda.

NoaknioyeHue TepmoconportuBnenusa. K npubopy MoxeT ObiTb MOAKTHOYEHO
NnNaTMHOBOE, MEeAHOE UMW HUKENEBOE TEPMOCOMPOTUBNEHME. TepMOoConpoTUBIEHNE
NoAKMNoYaeTcs No TPEXNPOBOAHON cxeMe. Bece Tpu NnpoBofa AO0MmKHbI HaxoauTbes B
ogHoMm kabere. MpoBoaa AOMKHbI BbiTb MedHble, ceyeHne He meHee 0,5 MM’
(nonyckaetca 0,35 MM Anst KOPOTKMUX NUHWIA). MpoBoda AoMmKHbI UMETb OOMHAKOBYHO
ONUHY K1 conpoTueneHne. MakcumanbHoe CONpoTUMBNEHWE KaXaoro nposoja
OOMXKHO ObiTb He 6onee 20 Om. MNpu cobnogeHUn 3TUX YCrNoBUIA CONPOTUBIIEHUE
NPOBOAOB aBTOMAaTUMYECKU YYUTbIBAETCA W HEe BMUSET Ha TOYHOCTb M3MEepeHus
TemnepaTypbl.

MoaknioyeHne OaTYNKOB C TOKOBbLIM BbIXOAOM. [INs MNOAKMIOYEHNS AaTYNKOB C
TOKOBbIM BbIxoaoM 0...20 MA unu 4...20 MA Heo6X04MMO yCTaHOBUTL LWYHT 2 Oma.
Pexkomengyem ncnone3osaTb LUyHT L2 Hawero nponssoacTsa.

[ @ [ @ [ @ @
_c% _5 L _5)_* _D%)):[RzzoM
:‘ ) = )
Tepmonapa TepMoMeTp 0..80 mB 0...40 mA
COMpOTHBIIEHUS noTeHuunarnbHbIN TOKOBBbIW
BXOA BXOA
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| NoakntoYeHne NCNONHUTENbHBLIX YCTPOWUCTB

Pene, yctaHoBneHHoe B npubope, MOXeET KOMMYTMPOBaTb Harpysky Ao 7 A npu
~ 220 B. CnegyeT NOMHWTb, YTO pecypc paboTbl KOHTAKTOB pene 3aBUCUT OT TOKa U
TUMNa Harpy3ku. Yem Bbllle MHOYKTUBHOCTb Harpy3ku 1 4Yem Bbillie TOK, TeM ObicTpee
N3HaLLIMBAIOTCA KOHTaKTbl pene.

Pene MOXHO mcnonb3oBaTh ANS BKMOYEHUST Harpyskym ¢ Manol UHOYKTUBHOCTbHO
(TOH, namna HakanueaHusi) MOLLHOCTBIO A0 1,5 KBT.

Ons BKMIOYEHUS] MOLLHOM Harpysku OObIYHO WCMOSb3YTCA AMeKTPOMarHWTHble
nyckatenu. [lyckatensmu cnefyeT ynpaensT C MOMOLWbIO pene npubopa. He
pekoMeHOyeM YCTaHaBnuBaTb BTOPUYHbLIE pene Mexay nyckatenem W pene
npubopa. WHOYKTMBHOCTE KaTylLiKM MNPOMEXYTOYHbIX perie Benuka, 3T perne
pa3spyLlaloT KOHTakTbl pene npubopa 3Ha4uTenbHO ObiCTpee, YeM MycKaTenu.

| CxeMbl NOAKNIOYEHUA UCNOSTHUTENbHbIX yCTpOﬁCTB K BbIXog4am npuﬁopa

Bbixoa “P”

PeneliHbin Bbixo,.
KoHTakTbl HOpManbHoO-pa3oMkHyTble - 7A, ~220 B
KoHTakTbl HopManbHo-3aMkHyThle - 3A, ~220 B

O
~U Harpyska

e
I}
=
5
5
I}
=]
T

3 %q]

P2

Harpyska N<1.5 kBT ]

(=

Beixonx
Beixon

o
~U
o

MogkntoveHue Harpyskn meHee 1,5 kBT MopgkntoveHne Harpysku 6onee 1,5 kBT
C NOMOLLBbIO 3M.-MarH. nyckarensi

Asapus
D | / j{ P 5
(e} g Pl P =S (C Pl |:::| E
NUC D }E::l E o OTKpbITUE 3a4BWXKN J
2 O+—o0 2208 © o
MoaknioyeHve aBapuinHo SaKpLITME 3aRBINKKM '\f‘] 2
CUrHanu3aLumm (C @ a

MogknioueHne aMeKTPO3aaBUKKM
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Bbixog “C”

CumucTopHbIN Beixod. [NpegHasHaveH Ans ynpaeneHns BHEWHUM CUMUCTOPOM, TUpUCTOpaMmn
wnu Harpyskon go 200 BT. OnTton3onmpoBsaH, BKMIOYEHNE CUMUCTOPA NponcxoauT
B MOMEHT npoxoxaeHust dasbl Yepes Homb. Imakc. ~1A

O
Myckare.
Harpyska ~U Harpyska y—K_I\Tnb
Harpyska o—mWm =
oy 560M C[2 g o [ 3 <
o— W — =
- 7T = VI : o g
o © @ @ @
56 Om o
I'IonKmoqume BHELUHEero no'qKnpoqume BHELUHUX MopkntoveHne AINeKTpoOMarHMTHOro
cummucTopa TUPUCTOPOB nyckarens
Harpyska N<200 Bt N
AW C.[2 o - C.e o K [N
° MWW gs__# 5 ~U @E‘ 5 ~U ’0‘ ? # g
o Q=2 0 =tz ° Qr=r 2
MoakntoyeHve Harpyskn MoakntoveHne aBapuHon MoakntoyeHve
meHee 200 BT curHanusauum aBapuiHoM curHanusaumm
Bbixon “T”
TpaH3ucTopHbI Bbixod. MNpeaHasHaveH Ans ynpasneHus cunosbiMy bnokamm tTuna Cb, MBT.
U =15B (12-20B, He cTabunuanpoBaHHoe). Imakc. = 30MA
daza A
Harpyska ®aza B
O—WW—s, o® (T T[Z dasza C S
~U g& Q A g Harpyska 5#
=
o——| 9—( 2 o g@ —(—w T l;"f
N 1=
%0 P |2
YnpaeneHve ogHodasHoW Harpy3skomn o™
¢ nomolibto 6noka Cb
Mcnonb3oBaHue AByxdasHbIX CUMoBbix 6r10koB
ONs ynpasneHns TpexdasHon Harpy3koun.
CxeMa nogkntoveHus “TpeyronbHuk”
daza A
Paza AC
®azaBGC
PazaBC
daza CO—H ) ®asa CO
arp)::axa 35# Harpyska tﬁ?
Lt
O of—{Tv T[4 o =
Fore §@4<_7l‘1 2 st gor@-v T/
L 2 F) S o (@ |2
Hevttpans N J $#Z t#
—M-
G oMo ThexpadmuiX OB BnoKos MoakrioueHe Tpexbaarioi Harpyai
W P “ . no LUEeCTUNPOBOAHON CXxeme
Cxema nopkniodeHuns “3ses3fa ¢ HelTpanbko
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Bbixog “A”

AHanoroBbIi TOKOBbIN BbIXOA.
MpenHasHayeH ans ynpaeneHus
MCMOMNHUTENBbHBIMU YCTPOCTBaMMU

¢ TokoBbIM Bxoaom 0...5, 5...0, 0...20, 20...0,
4...20, 20...4 mA.

RH<500 Owm.
= A)—A
e

MogknioyeHne 3aaBWKKN
C 3MeKTPonprBOAOM

Brixom A

(S @ A
| @

+
0..20mA

Beixon A
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MNopkntoyeHne camonucua

MopknioyeHne Npubopa K KOMNbIOTEPY
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- [IMHO [0 1200 M B(-) %
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Cxema nogknoveHus npu60pa C ogHUM CUMUCTOPHbLIM, OQHUM
TPAH3UCTOPHbLIM U ABYMA peﬂelﬁHblMM BbiXxogamMmu

daza O
Honb
3emnsa

B
@
o

ITuranue
~220B
™—v T %
5
A |2
a
m
® P ~
. OxnaguTenb ? (J¢| é[
~220B J 2 =
(®3 i = BD)
Asapuisi A\l \ 8 -
P ~ - I =3
0 (@ L% |2 G
~220B A\ s =
Harpyska \ M
56 Om )
ot “
v SIEY 2
TepMomeTp
56 Om COMNpPOTUBIEHNA

| Mepbi 6esonacHoOCTH

Mpu akcnnyaTtaumm npubopa [OMKHbI ObiTb cobnofeHbl "lMpaBuna TEXHUYECKON
3KCMNNyaTauum aNeKTpoyCTaHOBOK NoTpebutenen 1 npasuna TexHWKM 6e3onacHoCcTH
npu 3Kcnnyatauum 3reKTpoycTaHOBOK noTpebutenen”. KoHTakTHble KOMoAku
OOMXKHbI ObiThb 3alLMLLIEHbI OT CNyYanHbIX NPUKOCHOBEHMI K HUM BO Bpems paboThbl.
Kontakt @ Ha 3agHeit creHke npubopa JormkeH ObITb 3a3eMIeH.

‘YCHOBMﬂXpaHeHMH,TpaHCHOpTMpOBaHMHIdyTMﬂMSauMM

Mpnbop B ynakoBOYHOW Tape [OMMKEH XPaHUTbCA B 3aKPbITbIX MOMELLEHMAX Mpu
Temnepatype -50°C go +50°C 1 3Ha4YeHUsIX OTHOCUTENbHON BMAXHOCTU He Oonee
80 % npu 27°C.

Mpnbop MOXET TpaHCMOPTUPOBATbLCA BCEMU BMAAMU KPbITOFO HA3eMHOro
TpaHcnopTa 6e3 orpaHuM4eHust pacCTOSIHAM M CKOPOCTM ABWXKeHusi. [pubop He
COOEPXUT BpeAHbIX BeLeCTB, AparoueHHbIX MeTanfioB U  WUHbIX  BELLECTB,
TpebyloLumx cneumanbHbiX Mep No yTunmusaumu.
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ActaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
Baprayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnapaweocTok +7 (4232) 49-26-85
Bnagumwup +7 (4922) 49-51-33
Bonrorpap +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
EkaTtepuHbypr +7 (343) 302-14-75
MBaHoBo +7 (4932) 70-02-95
Wxesck +7 (3412) 20-90-75
MpkyTck +7 (3952) 56-24-09
Mowkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05
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KanuHuHrpap +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45

Nuneuk +7 (4742) 20-01-75
MarnuTtoropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropop +7 (831) 200-34-65
HwxHeBapToBCk +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85
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Hoeopoccuiick +7 (8617) 30-82-64
Hosocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
PocToB-Ha-[loHy +7 (863) 309-14-65
PsasaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CankT-lNeTepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
Capartos +7 (845) 239-86-35
CwmoneHck +7 (4812) 51-55-32

Coum +7 (862) 279-22-65
Craeponons +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Cbi3paHb +7 (8464) 33-50-64
ChikTbiBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsHoBCK +7 (8422) 42-51-95
Yda +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YenabuHck +7 (351) 277-89-65
Yepenoseu +7 (8202) 49-07-18
Apocnasnb +7 (4852) 67-02-35
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