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NMpunoxeHnune X — Apantep RS485 ana TB7
mcnonHeHua M

Apantep RS485 (apganTtep) 3anuTbiBaeTcst OT TennoBbiuncnMTens TB7 ¢ BHeLWHUM
61OKOM NUTaHUA.

Bbixogbl aganTtepa nMmeeT ranbBaHN4YECKYI0 pa3BA3KY OT BblHMCITUTENA.
TexHnyeckue XapakTepucTtukn agantepa:

» CkopocTb 0bMeHa 1200 ... 115200 6uT/c;
e KonnyecTtBo OMT AaHHbIX 8;

+ KonwnyecTtBo cTapToBbIX GUT 1;

« KonunyecTtBo cTOMOBbLIX OUT 1;

*  KoHTponb yeTHOCTU HeT;

* YnpaBrneHue NoTOKOM HeT.

HacTponku agantepa RS485 He TpebyeTcs.
Mopsiiok yCTaHOBKM aganTepa B KOPMyC TENMOBbIYMCNUTENS NokasaH Ha puc. XK. 1.

KoHMyHHXLNOHHRI WA -'_
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1. BblHYTb 3arnyLuky pasbema RJ45. @ \
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2. YcTaHoBUTb NnNaTty agantepa u sadukcu-
poBatb 4-Ms1 BUHTaMU.

3. MNoaknioYNTb KOMMYHUKALIMOHHbIN LUNEend.

Puc. 2K.1 MNopsagok ycTaHOBKM aganTtepa

MopknioveHne BHELHNX YCTPOWCTB Mo uHTepderncy RS485 ocyliectensercs yepes
pasbem RJ45. Llokoneska BbIXO4OB MOKa3aHa Ha puc. XK2.
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Puc. XK.2 LlokoneBka BbIxogoB pazbema RJ45

HacTpoiika TB7

1.1. OnuHHbIM HaxaTem kHonkn MEHKO (He meHee 8 c) obecneunTb 4OCTYN K cep-
BMCHOMY YPOBHIO MEHIO.

1.2. Boittn B meHio «HACTPOMKN-CUCTEMHbIE-MOEHTUDUKALIUA» 1 ycTaHo-
BUTb TpeGyeMbIil CETEBON apec BblYMUCTIUTENS.

BHUMAHUE! BCE BbIYUCIUTENN, BXOOAWMUE B COCTAB CETU OOJIXKHbI
MUMETb YHUKAJIbHbIE CETEBbIE ALLPECA.

1.3. Bontu B meHio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3agaTb napameTpbl:
— CKopoCTb;
— MNpoTtokon obmeHa.

MpumeyaHue VameHeHWe nepeyvncrieHHbIX HacTpoeK TennoBbluucnuTensa TB7 BO3MOXHO
6e3 HaxaTusi Ha KHOMMKY «,D,OCTyFI».
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Hactpownka TB7

1. OnuHHBbIM HaxxaTtuem kHonkn MEHHO (He meHee 8 c) obecneuntb JOCTYN K cepBuC-
HOMY YPOBHIO MEHIO.

1. Boit B meHio «HACTPOWKU-CUCTEMHBIE-UOEHTUDUKALIUA» 1 ycTaHo-
BUTb TPeOYEMbI CETEBOW afpec BblMUCIUTENS.

1. Boritn B meHio « CEPBUC-KOMMYHUKALIMN-Com2» 1 3agaTb napameTpbl:
— CkopocTtb — 115200;
— MNpoTtokon o6meHa — Modbus RTU.

MNpumeyaHue M3meHeHMe nepeyvncrieHHbIX HacTpoek BO3MOXHO 6e3
Ha)xaTns Ha KHOMKy «[ocTyny.

Mopspok HacTponku IP-agpeca

1. YctaHoButb o6a DIP nepekntovatens Ha agantepe B nonoxeHne OFF (cootBeT-
ctByeT undpam 1 1 2).

2. Nopatb Ha TB7 BHeLLHee NuUTaHue.
3. Cnycts 10 ¢ nogkntountb Ethernet kabenb B pasbem RJ-45

4. 3anycTutb Opay3ep 1 cBa3aTbCa ¢ aganTepoM no agpecy 192.168.1.1, poxaatbes
nosasnexHns WEB cTpaHuupl.

5. MNepentn Ha 3aknagky «CeTeBble HACTPOMKMU» 1 BBECTU Tpebyemble napameTpbl:
1) — IP-agpec aganTtepa 1 macky nogcetn 255.255.255.0;

2) — DHCP oTkntoyeHo;

3) — Pexxum TCP cepgep;

4) Haxatb KHOMKy «SaI'IVICb»
/O 1s2aesr x

“« C | D Not secw 192.168.1.1 T

[ Texyume EEPROM HoBoe 3Hauenne

192.168.1.1 | 192.168.1.1 | [T
H .
192.168.1.1 | 192.165.1.1 | I
| 192.168.1.1 | 192.168.1.1 | _
[ 0.0.0.0 | 0.0.00 |

00:20:A6:AB:

® Pexncnm TCP knwent (Ge3 npotoxona)
® Pesmnm TCP knuent (EKC)

5. YcraHoButb 06a DIP nepekntoyartens Ha agantepe B nonoxeHwe ON.

MNpumeyaHue 3anucb HOBLIX NAPaMeTPOB AOCTYMHa B TeueHun 30 MUHYT Mocre paspe-

LEeHNA N3MEHEHUA CeTeBbIX HAaCTpPOeK.
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NMpunoxeHne E — Apantep Ethernet ana TB7
mcnonHeHua M

HasHauyeHue

Apantep Ethernet (agantep) npegHasHayeH Anst NOAKMHOYEHWS TENNOBbIYUCAUTENEN
k ceTn Ethernet. AganTtep BbINONHAT Npeobpa3oBaHne pas3nunyHbIX NPOTOKONOB, Nepeaa-
BaeMbIx NMOBepx cTaHaapTHoro npotokona TCP/IP, n peanuayet pexumbl TCP cepsep n
TCP knuneHT.

B 3aBucumoctn OT pexvMMa n Homepa wucnonbdyemoro TCP noprta BbINOMHATCA
cnepyouime npeobpasoBaHus:

Pexum TCP cepsep:

MopT 502 - npeobpasosaHne MODBUS TCP B MODBUS RTU;
MopT 5001 - 6e3 npeobpazoBaHus.

B pexume cepBepa fonyckaeTcs TONMbKO OAHO coeauHeHune ¢ npubopom. CoegnHe-
HMEe C KNMEHTOM noaadepXuBaeTcs A0 Tex nop noka uaet avanor ¢ npubopom. Ecnv knu-
€HT He o6LwwaeTcsi ¢ npubopom 15 MUHYT, TO COEAMHEHNE NPUHYAUTENBHO 3aKpbIBAETCS C
Lenbio NpefoTBpaLleHns 3aBMCaHNSA COKeTa.

Pexum TCP knueHT:

MopT meHee 5000 - npeobpaszosaHne MODBUS TCP B MODBUS RTU;
MopT 6onblue nnu paseH 5000 - 6e3 npeobpasoBaHus.
Mopspok ycTaHOBKM agantepa
Mopsinok ycTaHOBKM afjanTtepa B KOPNyc TENMOBBIYUCIMTENS NOKa3aH Ha puc. E.1.

KOMHYHRKALMOHHSIA LNeD w
- |

1. BblHYTb 3arnyLuky pasbema RJ45.

2. YcTaHOoBUTL NnaTty agantepa un 3adoukcu-
poBatb 4-Ms1 BUHTAMU.

3. Moaknio4nUTb KOMMYHUKALMOHHBIN LUNend.

Puc. E.1 MNopsigok ycTaHOBKM aganTtepa

Ona HacTpoikn pabounx IP-napameTtpos npegycmotpeH HTTP cepeep. KomnbioTtep u
afjantep OOSMKHbI HaxoauTbest B ogHon nopceTtun (IP agpec komnbtoTepa 192.168.1.x).
MpocmoTp napameTpoB Ha HTML cTpaHuue goctyneH Bcerga.

MepeBoa apanTepa B peXvWM HaCTPOWKU MPOUCXOAMT MpW Nogaye Ha BblYMCNUTENb
BHELLHero NuTaHus npu oTknoyeHHoM Ethernet kabene.

Mpu BKNtOYEHUN NUTaHUS C nepekntovatenem B coctosiHum OFF n OTKINKOYEHHbBIM
ceTeBbIM kKabenem, aganTtep 3anyckaeTcsi ¢ IP napameTpaMu nNo ymMon4yaHuio:

CeteBori agpec 192.168.1.1;

Macka nogceTtun 255.255.255.0;

Pexum cepsep;

DHCP oTkntoyeHo.

Mpu BkmoyeHun nutanus ¢ OTKITKOYEHHBIM kabenem Ethernet v nepekntouatenem B
coctosiHum ON, aganTep 3anyckaeTcsi C napameTpaMmn 13 SHeproHe3aBMCMMON NaMATH.
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MepeyeHb NPUHATLIX COKPaLLeHUN
h — SHTanbnus (yaensHoe TennocogepxaHue) BoAbI
hx — 9HTanbMMs XONOAHOM BOAbI HA UCTOYHMKE
R — peBepc
AB — annapaTHasi Bepcus TENOBLIYUCINTENS
Al — annapaTHasi HeUCrnpaBHOCTb BblYUCIIMTENS
ALN — aHanoro-undpoBoi NnpeobpasoBarternb
BA — HacTpoeuHas 6a3a faHHbIX
BN — ©Onok ceTeBOro nUTaHus
BC — BOJOCYETYMK (pacxoaomep)
BY — BHeLUHee YCTPONCTBO
reBc — ropsiiee BogocHabxeHue
aB — [OVCKPETHbIN BXO[,
KXKUN — KWOKOKPUCTanNIMYeCcKnin HanKaTop
HC — HewTaTHasa cuTyaums
nB — nporpamMMHasi Bepcusl TeNOBbIMMCIIUTENS
na — npeobpasoBaTernb AaBneHus
MnK — MepCcoHanbHbIN KOMMbloTEP
no — nporpammHoe obecneyeHune
naT — nyctasa Tpyba
P3 — PYKOBOACTBO MO 3KChnyatauum
(017 — CcXema M3MepeHun
B — TennoBoW BBOS,
TTnm — Tenemetpus
Tp — TpybonpoBoAa
TC — TepmonpeobpasoBaTenb CONPOTUBNEHUSA
®PPT — (opmyna pacyeta Tenna
XBC — XornoaHoe BoaoCHabxeHune

OTaenbHble N3MEHEHUS!, CBSI3aHHbIE C COBEPLLUEHCTBOBAHWEM TEMOBLIYUCIMTENS U
He BMNUsIIOLLME HA METPOSIOrMYECKNE XapaKTePUCTUKM nNpubopa, MoryT ObiTb HEe OTpaxe-
Hbl B HACTOSILLLEM PYKOBOACTBE MO 3KCMyaTauum.
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MpunoxeHune [1 — Npumep HacTpoevyHou B[]
OTYET O HACTPOWKAX TEMNOBLIMNCINUTENA TB7

Mopenb TB7-05M 3aBopckoin Homep 18001234
AnnapaTtHas Bepcust AB 5.0 lporpammHas Bepcusi MnB 2.0
KoHTponbHas cymma nporpaMmHoOro obecneyeHns KCMo=8bC2
KoHTponbHas cymma HacTpoek KCH=0443
KoHTponbHas cymma kannbpoBok KCK=FFFF
Obume
CeTeBoW agpec: 1
M,qeu'r:gmxa- Kopn opranusauuu: 0
U [orosop: 0
Yac otyeTta: 23
[aTa otyeTa: 25
CuctemHble |(Cuctema eguHuLL: MKC
Tepmonpeobp.: 10001
Mepexop 3vuMHee/neTHeE BPEMSI: Het
Oon.nmn.Bxop |HasHayeHune: Het
YnpaBsnenue Bl1|icnonb3oBaHve BO2: Het

Hactponkn 1

MapameTp: Tennosow BBoA 1 TennoBou BBOA 2 TennoBow BBOA 3
ClU: 4 6 6
KT3: 1 0 0
PPT: 1 0 0
KoHTp.t: C nopcr. CyeT oTM. CyeT oTM.
KoHTp.dt: bes noacrt. bes noacrT. bes noacr.
dt min (°C): 2
Mcn.tx He ucn. - -
txg (°C): -
Pxg (krc/lcm2): |- - -
KoHTp.Q: Het C nopcr. C noacr.
KoHTp.dM: Het Het Het
dM max (%): - - -
Mcn.tHB: He ucn. He wncn. He wncn.
KoHTp.R: be3 noact. Het Het
Mcn.QtB EcTb EcTb Ectb

Tpyb6a 1 Tpy6a2 | Tpy6a3 | Tpy6a1 | Tpy6a2 | Tpyba 1 | Tpyba 2
Tun BC OnekTpoH.  |3nekTpoH. | 3nekTpoH. |OnekTpoH. | OneKTpoH. [3nekTpoH. | OnekTpoH.
Bec umn.(n) 10 10 10 10 10 10 10
KoHTp.BC Het Het Het Het Het Het Het
KoHTp.V Het Het Het Het Het Het Het
Vmax (mM3) 100 100 100 100 100 100 100
Vmin (m3) 10 10 10 10 10 10 10
Vpoor (M3) 20 20 20 20 20 20 20
toor(°C) 90 60 90 60 90 60
Ppor(krc/cm2)  16,11832 6,11832 6,11832 [6,11832 6,11832 16,11832 16,11832
HOatyuk P Ectb,He ucn. |EcTb,He ucn. |HeTt Het Het Het Het
PB(krc/cm2) 16,3155 16,3155 - - - - -
Pn(m) 0 0
KoHT.MT Oa Het Het Het Het Het Het
Bxog.NT 1
Bxog R 2
HacTponkv OUCKpETHbIX BXOAOB
Bxog 1 Bxopg 2 Bxog 3 Bxoa 4

YpoBeHb HP HP HP HP
T noaTs. 1 1 1 1
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NMpunoxeHne B — Noagknw4yeHne BHEWHUX YCTPOUCTB

1 NoaknoyeHne TB7M Kk koMmnbloTepy no uHtepdency RS232C
Posetka DBOF Posetka DB9F

RS232C °% e RS232C

02 7
O:!o
o8

2 NogkniovyeHne TB7M k mogemy no nHrepdemncy RS232
Posetka DBOF Bunka DBSM

Mpumeyanue [ns HopmarnbHon paboTel MHTepderica RS232 HanpspkeHue Mexay
koHTakTamm RTS n GND gormkHo 6bITb B npegenax +5,5...12B.

MpunoxeHne ' — YteHne apxmBoB Ha SD-kapTy

MpumeyaHue [lpu aBTOHOMHOM MUTaHWKM BeluncnuTens ot 6atapen AA pabota SD-kapThbl
He noafepXnBaeTcs.

Mpu yctaHoBke SD-kapTbl B BbIYMCMUTENb CHMTHLIBAOTCS BCE BWAbI aApXVBOB U
HACTPOWKN BblUMCIIMTENS. YCTAHOBKM AManasoHa AaT apXMBOB He TpebyeTcs.

MonHoe Bpems cunTbiBaHUS apxuBoB He bornee 30 c.

Mpun 3anucK co3gaeTca nanka ¢ HasBaHWEM AaThl CYUTbLIBAHUSA MO YacaM BbIYUC-
nutens. IMNopT AaHHbIX ¢ kKapTbl B 6a3y AaHHbIX MO «ApxvMBaTop» BbINOJIHAETCA B Me-
HI0 «dencTBuA-MmnopT AaHHbIX-TB7 U3 HakonuTens...».

UrteHne apxmBoB Ha SD-kapTy BbINOMHAETCH B criegyloLLler nocrnegoBaTenbHOCTU:
O6Hapy>xeHa SD kapTa

1. YcraHoButb SD-kapTy B Bbluucnutens. Ha nHgmkatope

. - BBoa: ckauaTtb ain
noABUTCA COO6LIJ,eHVIe. - MeHo: OTMEHA

O6Hapy>xeHa SD kapTa

2. Haxatb knasuily «Beogy». - BBoa: ckauaTth daiin
- MeHio0: oTmMeHa

3. Mocrie OKOHYaHWS CYMTLIBAHMS apXUBOB MOSIBUTCS CO0G- | Sk aammanns Patnas

LLeHue:

N3Bnekurte SD kapTty

4. Haxatb knasuwy «MeHto» 1 BbiHyTb SD-kapTy.
[narHoctnyeckme coobLueHms

O6Hapy>xeHa SD kapTa O6Hapy>xeHa SD kapra Hepa6oTarwan namn
MHOFOHOTPesnSHOI.I.Iaﬂ
CkaunBaHue 3anpeueHo CkauynBaHue 3anpeweHo SD kapTa
Her BHew.nuTt.+6at1.AA Huskoe Hanp. 6ar. Ha>xm. MeHI0 Ansa Bbixoaa
Mopkno4YnTh BHELLHee EcTb npusHak pa3psaa BonbLwoe notpebnexue.
NUTaHWe BblYUCTIUTENS Oatapeeu (LB) n HeT Mcnonb3oBate SD-kapTy
BHELUHEro nnTaHna Knacca CKoOpoCTH 4

HacTrosiliee pykoBOACTBO MpedHasHa4yeHo AN CreuvanycToB, OCYLLECTBSOWMX
NPOEKTNPOBaHNE, MOHTaxX, OOCNyXMBaHWE, CYNTbIBAHME NOKa3aHWM, KOHTPOrb paboTbl 1
nosepky Tennosbluncnutensa TB7 ucnonHenuns M (B gansHenwem — TB7).

1 OnucaHue m pabota

1.1 HasHauyeHwue

TB7 npegHasHaveH ons UsMepeHuii 1 pernctpaumm napameTpoB NOToKa TENNOHOCKU-
Tensa (ropsiyen n XOnoAHOW BOAbI) U KOMMYECTBa TEMNMOBOW 3HEPruM B 3aKpbITOW U/Mnu
OTKPbITOW BOASAHbLIX CUCTEMAX TEMMOCHAOXEHNS.

TennosbluMCINTENN 3aperncTpupoBaHbl B focydapCTBEHHOM peecTpe CpefcTB U3-
mepeHuii (Ne 67815-17), cooTBeTCTBYIOT TpeboBaHuaM [MpaBun KOMMepYeckoro yyeta
TEeNnoBON 3aHeprun, TennoHocutens (noctaHoeneHune MNpasutensctea P® Ne 1034 ot 18
Hos6psa 2013 r.), MeToaukn OCyLLECTBNEHUA KOMMEPYECKOro y4eTa TENMOBON 3HEPruw,
TennoHocuTensa (npvka3 MuHucTepcTBa CTPOUTENbCTBA W KUMULLHO-KOMMYHarbHOro
xo3anctea N 99/mp ot 17 mapta 2014 r.), FTOCT P 51649, TOCT P EH 1434-1, TexHnye-
CKOro pernameHTa TamoxeHHoro cotosa TP TC 020/2011.

TennoBbluUCIUTENDL MMEET 5 Moaenen, oTMYaloLLmMXcs KonmyecTBoM obcnyxueae-
MbIX TEMNMOBbIX BBOAOB (Tennocuctem). OyHKUMOHaNbHbIE BO3MOXHOCTU Moaenein TB7
npvBeaeHbl B Tabnuue 1.

HOononHutensHo mogenb TB7-04.1M BbinyckaeTca B 2 KOMMMEKTauusx, OTnvyaro-
LLMXCS1 KOHCTPYKTMBHBIM UCNOSTHEHNEM:

— CtaHgapT (nanee TB7-04.1M);

— IlanT (nanee TB7-04.1M laiT).

Tabnuua 1
3 KonuyectBo nogknioyaembIx 4aTYMKOB )
3 TB1 TB2 TB3 g =2 9| o
o Sls| x| &
o m| x| @ Q
Mopgenb o c| 8 2| =
c BC|TC|na(BC|TC|Nn4|BC|TC |MNAa| o .| g a
s g || @
o [e)
~ =3
TB7-01M - 3 3 - 1 - - - - 1]111]4 |ectb
CraHgapt| 3 3 3 1 - - - - - |1 1]1]|4|ectb
TB7-04M ™ h o 3 331 -1-[-1-1-11]1]-]Her
TB7-03M — 3 3 - 3 3 - - - - 112 ] 4 |ectb
TB7-04M - 3 3 3 3 3 3 - - - 112 |4 |ectb
TB7-05M - 3 3 3 2 2 2 2 2 2 |1]11]4 |ectb
YcnoBHble 0603HaYeHUs:
TB — TennoBow BBOA (TEMnocucrema) M4 — npeobpasoBaTenb AaBneHus:;
BC — BogocyeTuuk, pacxogomep; [on. Bxog — oM. MMMYmbCHbIA BXOA;
TC — Tepmonpeobpa3oBaTernb CONPOTUBIIEHNS; Oon. kaHan t°C — gon. kaHan Temneparypbl.

JononHUTenbHbIA UMMYNbCHBIA BXOA, MOXET ObITb MCMOMNb30BaH B CYETHOM peEXUME
(M3mepeHne oGbema BoAbl, KOMUYECTBA IMEKTPOIHEPTUM U T.N.), B PEXUME pPerucTparo-
pa BHeLHWUX COObITWIA (CUrHanM3auus) UM B PeXUME KOHTPONS Hanuyusi MUTaKoLLEro
HanNPsHKEHUS.

[OuckpeTHble BXoAbl UCMONb3YHTCS AMs NOAKMIOYEHUS NTOTMYECKUX CUTHAMOB C LiENbIO
KOHTpPONS peBepca U OTCYTCTBUS TEMMOHOCUTES.

[JononHuTenbHbId kKaHan TemnepaTypbl MOXeT ObiTb MCMONb30BaH ANS U3MepeHust
TemnepaTtyp Hapy>kHOro BO3dyxa Unu XonogHoM Boabl.
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TennoBbluMCNUTEND UMEET MHTEPENCHI:
— USB (Device);

— RS232;

— Ethernet unn RS485 (onumoHanbHo).

1.2 TexHU4YeCKMe XapaKTepUCTUKU
1.2.1  [NodknroyaeMmblie Oamyuku

Bopocuetunku (BC). Tennosbluncnutens paccyMtaH Ha paboTy ¢ BogocHeTYMKaMm
(pacxogomepamu), UMEIOLLMMU YUCNOMMMNYNBLCHLIN BbIXOA ¢ BeCOM umnynbca ot 0,0001
no 10000 nutpos. BeixogHas uens BC mMoxeT 6bITb: NacCMBHOM (FEPKOH UMK OTKPbITbIN
konnekrtop), unu aktusHon (TTJ1, KMOIM n 1. n.).

YacToTta umnynbcoB naccuBHoun uenu BC — He Gonee 16 'y npu anvtensHOCTU Co-
CTOSIHUSI «pa3oMkHyTO» Bonee 50 Mc. B «3aMKHYTOM» COCTOSIHAM COMPOTUBEHWE Lienu
OOMKHO 6bITb MeHee 3 kOM npu HanpspkeHun meHee 0,5 B, «pasomkHyTOM» — Gonee
3 MOmM unu Toke yTedkn meHee 1 MKA.

YacTtoTa mmMnynbcoB akTuBHoW uenu BC — He Gonee 1000 Ny npu onuTenbHOCTH
Kaxxgoro coctosiHus BbixogHoun uenu BC He meHee 0,5 mc. HanpsikeHue akTuBHOM Le-
nu BC: B cocTosiHUM BbICOKOro YpoBHA («H») — 2.4+5 B, B COCTOSIHUM HU3KOTO YPOBHS
(«L») — £ 0,4 B. BbixogHoe conpoTuBneHue Lenu He 6onee 10 kKOMm.

Tepmonpeo6pasoBaTtenu conpotuBneHusa (TC). MNpumeHstoTcs ogHOTUMNHbIE TC,
umetoLLme xapakrepuctuky 1000, 5000 (0=0,00391 °C'1), Pt100, Pt500 (0=0,00385 °C’1).

Mpeo6paszoBaTenu nsdbiTouHoro aaeneHus (MA). VicnonbaytoTcs M ¢ BbIXOAHBIM
curHanom 4—20 MA 1 BEpXHUM NpeaenomM nsmepeHuii He 6onee 2,5 MMa.

1.2.2 UsmepsieMble U paccyumbieaeMble eesiu4UHbI 8 cucmemax TB1...TB3

Tennosbluncnutens TB7 ncnonHednsa M

PyKOBO,EI,CTBO no aKcnnyartaunn

c. 47

Tabnuua 2
O603H. HanmeHoBaHue [nana3soH u eq. namepeH. |lMokasaHusa
G1...G3 [O6LemHbIi pacxon 0—10° M1y
®1...d3 |MowHocTb no Tpybam 0 —10° Ckan/y Tekywune
d® |MowHoCTb No TENIOBOMY BBOAY 0 — 10° Mkan/u
t1...t3 |TemnepaTypa BoAgb! 0-180°C
P1...P3 |30bITOMHOE AaBneHne 0-2,5MMNa Texywwe
dt PasHocTb Temnepatyp Bogpl t1 — 2 0—-160°C " apxig-
— Hble cpea-
tx TemnepaTypa xonogHow Bogbl 0-180°C Hve
ta [Temnepatypa Bo3gyxa muHyc 50 — 130 °C
V1...V3 [O6bem Boapl 0-10°m°
M1...M3 [Macca Bogabi 0-10°%7
dM |Macca Bogpbl, 0TOGpaHHON N3 CUCTEMBI
Qrs, WNTorosble
QQ1f, Tennosas aHeprus 0—10" Mkan ava:/;Hble
BHP |Bpems HopmanbHoln paboTbl 0 — 5x10%ac
BOC [Bpems oTcyTCcTBUS CcHeTa
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1.2.3 [Mapamempsb! apxugoe
Mogens 05M -4
— — TennoBbluncnuTens obecneynBaeT hopMNPOBaHNE apXMBOB:
1 1
) gL g 1) UHTepBanbHbIe apXuBbl (HAaCOBOM, CYTOYHbIN U MECAYHbIN) — CPefHNE 3HaYe-
(i1} !
i P +B) r Husa (TeMnepaTtypa, pa3HOCTb Temneparyp, AaBreHNe) N HaKoMNMeHHbIE 3Ha4YeHns (Komu-
PR . il = L H YeCTBO TENfoBOW 3HEpPrMn, obbEMbI, MacChl, BpEMSA HOPMarnbHON paboTbl U Bpems OT-
] > < + 1 m il
:g &) ® [~ CYTCTBMSI CYETa) U3MEPSEMbIX BEMWYMH Ha COOTBETCTBYHOLIMX MHTepBanax. O6bembl
E = HE) e i apxueoB: 1440 (60 cyTtok) — yacoBbix 3anuceii; 400 cyTouHbIX 3anucert n 60 MecaYHbIX
O = 3anucen.
™ ol | [ononHMTeNbHO B KaXOOM M3 MEePeYUCrEHHbIX apXMBOB PErnCTPUPYIOTCA KOAbl U
E"' < @) 2! o :é}ﬁ BpPEMS AeNCTBUS HELUTATHBLIX CUTYaLWiA.
1 - - - -
E =l @) =l l_ — 3_| ek 2) UToroBbIN apxuB — 3HaYeHUsl C HapacTalLMM UTOroM (KONMMYecTBO TEMIoBOWM
'm Sy (B = E g - I(:}% 3Heprum, obbembl, Macchl, Bpems paboTbl) M3MEpPSEMbIX BENNYNH CO BPEMEHW Nnocnea-
v b= < + I lml|t = | = g-o . 6 06 00 ~
' 3 gl I~ 1% <l o Hero cbpoca apxuBa Ha koHel, cyTok. O6bem ntorosoro apxvea 400 3anuncen.
] — | o O Sl o] | Sa| 8 -
! .‘E—| i 92-: 5 g %l X[l w = [o | é:: 1(—}“ 3) ApxuB gnarHocTuyeckom nHcdopmauum.
el hal > [ et -
B 3 |o - - =] |8 ApxuB COCTOMT 13 3-x yacTei:
+ ] T o - <
K E El bl - = — ApxuB usmeHeHusi Bl — pmkcaums MU3MeHEHMIN HAaCTPOEYHbIX NapamMmeTpOB.
—— —— | Ll L]
(1= o
g g =2 X[ wl / - — ApxuB co6bITu — hukcaumsa cbpoca MHTepBarbHbIX U UTOFOBOTO apXx1MBOB, U3Me-
Ten | E 1‘@“1'; ' py o ML HeHus HacTpoek c K, paspelueHus/3anpeTta OCTyna K HacTporKam.
w 1 I~ = “
E l"-"_:' X [ +®- oll! <| < | <] Em § vl & — OvarHocTu4Yeckum apxuB — uKcaums BKMOYEHUS/OTKIIOYEHUS] CETeBOro nuTa-
(I B Al = (] o o Elew SF[a | S HUS, TEXHONOIMMYECKUX COOBITUI.
H < :)_' |} Q == <«
1 - [ o o
) =) s ® bl Bl B W | * O6beM apxuBa ANArHOCTUYECKON UHdopMaLMK He MeHee 3060 3anuceit.
m — —! éﬂt -] - -
1 ] ~
: - g —*@'— 2| g g oy s o > — Mpw BbINonHeHnn onepaunn CBPOC nHTepBarbHbIE Y UTOTOBbIA apPXMBbI OYMLLIAKOTCS.
: <3 i@'_ a|f] N g <| o = |ofn] 3al P - C6poc apx1Ba AuarHoCTM4eCcKon nHopmaLmm HEBO3MOXKEH.
! — —|" il | ®mm o
A &) all: X[~ | S E>|e [ Mpun OTKMIOYEHUM MUTAHMS TEMMOBLIYUCIUTESNS BCE apXMBbl COXPAHSIOTCS B SHEpro-
V- <L+ (ol E bl - -\N: X b HEe3aBNCUMOW MNamMATK B TeYeHne cpoka crnyobl npnbopa.
1
- (:) - = | =
1 o o et =y | // _ g &g 1.2.4  JkcnsyamayuoHHble XxapaKkmepucmuku
i (3] L=
e DS X[ wl g% Pabouve ycnosus akcnnyaTtaumu:
E i E: 1~ E é 5 - - | — = TemnepaTtypa OKPYXKaHLLETO BO3OYXA ....eeeerrereerriueeeesnneeeans oT muHyc 10 go 50 °C.
1= o | SERe8 | ! g <| < < aTMOCHEPHOrO AABMEHUS B ANAMA30HE .....ceeeeeeeiiiiiieeaaaaannes ot 84 pno 106,7 kMa;
15X PEH Y E: QE NMERERE OTHOCUTENbHAsA BNAXHOCTb OKpyxatLero Bosgyxa npun 35 °C ..........cccceeeee. 95 %.
E = % EE 1 , o X o o X[ HaMNpPsPXKEHHOCTb BHELUHEro MepeMEeHHOro MarHuTHoro nonsa 4actoton 50 Iy
L} —
' A e | - = - HE BOMEE ... 400 A/wm.
.;-'-'"'-'-i'_'-' _______ ey i <] < < Bnbpauun yactoton (5-25) Ny 1 aMNnnTygoN CMeLLEHMS .. .. 80 0,1 MMm;
: g ] E: < E | o[ |o[~] CTeneHb 3awnThbl KOpryca OT NPOHUKHOBEHUS MBIN Y BOABI «...cceeruveeereeeeennneenss IP54*.
P B Py alld]  [o] : Xalw | X[ [BAPUTHBIE PABMEDDI ..c..vviieiiiiie ettt 210%x130%75 mm.
' E S [ ][ e hd . Szl | - - - Macca B TpaHcnopTHOW ynakoBke He 6onee 1,2k
E S| Sl [~ CPEAHUIN CPOK CITYXKOBI ....oveviiiiciiieeiie e 12 ner.
' < alluf |- E < YcTaHoBrneHHast 6€30TKasHas HAPABOTKA ........ccccveeveueiiiieiciicec 75000 .
4 —_— ]
L} - ]
[} (g | ] L}
' 3 g - ' * CteneHb 3awmThbl IP54 obGecneunBaeTcs Npu 3aKpbiTON Kpbillke pasbema USB. B
E =< < —18|| | [~ : npouecce aKcnnyaTaunm gaHHbIA BXO4 UCMONb3YEeTCs 3NM304NYECKN.
' » = =l |=—1%= ||'
i g & ~ i
' — — — ]
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1.2.5 Memposozuyeckue xapakmepucmuku e paboy4ux ycroeusix Mogenb 03M n 04M
Tabnuua 3. — —
BenuuuHa [nanasoH | Mpegens! norpetwHoctvt”’ | MorpeluHocTb g ¢
KonnyecTtBo Tennotbl (Tennosom 7 | £(0,5 + Atmin/At) % 2 [ PIEY Y
0-10 s OTHOCUTENbHas ' © @ ©
sreprn), I (Mkan) +(0,1 +10/A0) % ¥ AR R
Macca TennoHocuTens, T 0-10° +0,1% OTHOCUTENbHAs ‘al & Sl
<) [ < | F 9 I all
O6beM TennoHocuTens, M : hal |
Konuuectso namepsiemoit cpeapl, | 0 — 10° +1en. mn. p. abcontoTHas TTTTTTTTIT T T
M (1, KBT-4) R =" e o e
CpefHuii 06beMHbIN pacxod, M4 | 0 —10° +(0,01 + 1/T) % OTHOCWTEnNbLHAS ! @) e ; ° T;E&
TemnepaT TennoHocuTens, ° 0-180 i — — ! |—— ) ol
emneparypa Tennoxocutens, °C +0,1°C abconoTHas Lo | o [SHEEH 8! T3 L8
TemnepaTypa Bo3gyxa, °C -50 — +130 ! l|:_n e o= e — < < = b1 R R e
< @[ = o A
PasHocTb Temnepartyp, °C 0-160 | +(0,03 + 0,0006At) °C | abcontoTHas E ] ® [~ - &§ . No [~ gé < i‘:}s
V136bITo4HOE AaBnerHve, MMa (KFC/CMZ) 0-25 +0,1% npueegeHHas ! . N i o : 5 z 02 %l X[l wl | = g é Rl
Texyluee Bpems +0,01% oTHOCUTENbHAS == © TH35|2 == [*=] Bt
Atmin — MUHMManbHas u3aMepsieMasi pa3HocTb Temnepatyp, Atmin=2°C + ! >0 5 =) ﬂ-l <+| = a4 =
y ' qE9o|= = —
At — pa3HocTb TeMnepaTyp BoAbl B ABYyX Tpybonposogax, °C. — — -3 |5 ©| ™| o
A® — pa3HoCTb TeMMepaTyp ropsyen 1 xonogHow soael, °C. $ - X[~ ™ / -
T = 8 — nepmoa n3mMepeHnsa pacxoaa, C. < @ - - g <
1) MNorpeLlHOCT HOPMUPOBaHbBI OT BXOAHbLIX Liener TeNNoBbIMNCANTENS A0 ero nokasaHun Ha Tab- - ) — o= Tk < < < %E o e §
110 U UHTEPENCHOTO BLIXOAA. : 3 allf ol ol el EF = ] <
2) MorpeLuHoCTb HOPMMPOBaHa Npu YCNOBUM U3MEPEHUS PAa3HOCTM ABYX TemnepaTyp. ! < +®n ™ ' Q s = w1 E -
3) MorpelwHOCTb HOPMUPOBaHa MpK YCNoBUK onpeaeneHnsi pasHOCTM ABYX TemnepaTtyp, OgHa Ux ! g A = I g ol | *
KOTOPbIX U3MepPSeTCs, a BTopas (TemnepaTtypa XOI0AHON BOAbI) NPUHSATa YCIIOBHO NOCTOSIHHOM = g +®| [m]|! 5 a bl hl
BENTMYMHOMN. H— —‘""."l" gg bl B || q:" [<]s
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NMpunoxeHne b — PacnonoxeHne pa3bLeMoOB U CXeMbl
NOAKIMIOYEeHUA AaTYNKOB

MpumeyaHue CrnocoGbl KOHTPOSI CETEBOTO NMUTAHUS PACXOLO0MEPOB, CXEMbI MOAKIHOYE-
HUSA 1 HACTPOMKa BblMMCNUTENS NOAPOGHO onucaHbl B pasaene 3.5.8.

Mogenu 01M n 04.1M
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1.3 AnekTponuTaHue

OnekTponuTaHve TB7 ocyLlecTBnsaeTca OT BCTPOEHHOW NnTneBor 6atapen ¢ HoMuHanb-
HbIM HanpsbxeHneM 3,6 B nnu ot BHeLLHero ceTeBoro 6rioka NUTaHUs C BbIXOOHbLIM HaMpshke-
Huem 10-16 B n Tokom He meHee 100 MA.

MNpumeyanue [Npu NponagaHUmM BHELLHETO NUTaHWS TENMOBLIMUCIIUTENb NEPEXOONT Ha
paboTy oT BCTPOEHHON BaTapeun.

Mpu nogkntoveHum MK no uHtepdericy USB Beiumcnutens nutaetcs ot MK.

B TennosbMmucnvTeNnb MOMYT ycTaHaBnmBaTtbes 6atapem 3-x Tunopasmepos: AA, C u D.

B cnyyae aBTOHOMHOro NMTaHUS pekOMeHAyeTCcs ycTaHaBnmBaThb 6atapeto Tvna C.

Mpu 3aka3e TennoBbIMNCAUTENS C BHELUHUM MCTOYHMKOM MUTaHMSA yCTaHaBMMBaeTCH
baTapes AA, HE3aBMCMMO OT MOZENN.

Mpu ncnonb3oBaHUM ynNbTPa3BYKOBbLIX PACXOAOMEPOB C MUTaAHWEM OT TEMnoBbIYUC-
nuTens pekoMmeHayeTca npumeHaTs 6aTtapeto Tuna D.

3aBucnMoCTb BpeMeHn paboTel TB7 OT YacToTbl BXOAHOIO curHana npeicraBrieHa Ha
puc.1.1.

5 12 TB7-01M, TB7-04.1MTTTTIT 1
= 11 TB7-03M, TB7-04M, TB7-05M
S 10 .
2 /TN
i ™
T 8 N
% 2 | BaTapes C N \
Q ™ N
> N
S 6
(9
a 5
a | TB7-01M, TB-04.1M
3 TB7-03M, TB7-04M, TB7-05M
2 T— —
1 |— Bartapesa AA
LTI
0.1 1 10

YacroTta 1 kaHana, 'y
Puc. 1.1 — Pecypc 6atapen

MNpumeyanne Pecypc 6atapen paccuutaH us ycrioBusx:
* Temneparypa okpyxatoLero Bozayxa 0 — 25 °C,
+ Bpems paboTbl No nHTepdelicy (kpome USB) oo 3 yacos B mecsu,.
+ Bpems paboTbl MHAMKaTopa 40 3 4acoB B MecsL,.

Ecnu peanbHble ycnoBus akcnnyaTaumMy OTNMYAKOTCS OT yKa3aHHbIX Bbllle, TO pac-
YeTHbIN pecypc paboTbl 6aTapen ymeHbLIaeTcs.

BbluMcnnTtenb KOHTponupyeT paspsia 6atapeun nutaHus u pecypc 6atapeu. MNpu cHu-
XKEeHUM HanpsxkeHus nuTaHus 0o 3,15 B Ha akpaH BbiBOAMTCA NpegynpexaeHve LB.

B cnyyae nosiBneHuss npusHakoB paspsga 6atapeu (LB) oTkniovaetcsa nopceeTka
WHOMKaTopa v YBENMYMBaEeTCH LMK naMepeHus Temnepatypsl go 600 c.

HopmanbHoe dyHkumoHupoBaHme TB7 obecneumBaeTca oo 2-x Hegenb nocrie akTu-
BM3auMu MpusHaka paspsga 6atapen. ApxumBbl U HaKOMMEHHbIE UTOTM COXPaHATCHA U
npu NonHoMm paspsae b6atapew.

BHUMAHMUE! Pab6ota agantepoB Ethernet unu RS-485 Bo3mMoXHa TOnbko Mpu MoAa-
KNOYEHHOM ceTeBOM Brioke NuTaHus.
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1.4 3awwmTta oT HeCaHKUMOHMUPOBaAHHOIO BMeLWlaTenbCcTBa
[ns npegoTBpalleHns HeCaHKLUMOHMPOBaHHOIO BMellaTensctea B paboty TB7 cy-
LLIECTBYIOT CrieayloLme ypoBHU 3aLUnThI.
3awmTa OT U3MEHeHNs KanubpoBoYHbIX K03hdhNLIMEHTOB U OT BHECEHUSA U3ME-
HEHWIN B 3NEKTPOHHbIA MOAYIIb BLINOMHAETCA HaHECEHNeM OTTUCKa KrelMa noBepu-
Tensd (puc. 1.2 a).
'aj

OTTUCK KNnenMm

MecTo nnombupoBaHus
WHCMNEKTOPOM

il v" -
a) MNnomba rocnosepuTens ©0) MNMnomba nHcnekTopa cHabXxaroLLen opraHn3aumm
Puc. 1.2— Mecta nnombupoBaHusi BbIYUCUMTENS

N3meHUTb KanMbpoBOYHblE KO3ULMEHTLI C KnaBuaTtypbl U Mo UHTepdency npu
Hanuyumn nnom6el rocnoeeputens HEJNb3A.

KoumponbHasi cymma kanu6posok (KCK), noctynHa Ans npocMoTpa Ha 3KpaHe
Tennosbliumcnutens (meHto CEPBUC- UH®OPMALIUA O NMPUBOPE) (cm. puc.3.12).

3awmTa HacTpoeYHbIX NapameTpoB obecneymBaeTcs nomboi MHCNekTopa Tenmno-
cHabxatoLen opraHusauum (puc. 1.2 6).

OTKnNioYeHre 3aLnTbl HA U3MEHEHNE HACTPOEYHbIX NapaMeTPOB BbIMOMHAETCA HaXa-
TMEM Ha KHOMKy AocTyna (CM. puc. 2.2).

BawmTa yCTaHaBnMBaeTCA:
— NPY NOBTOPHOM HaKaThW KHOMKW 0CTYyNa;
— Mo ncrteyeHun 60 MUWHYT C NepBOro HaXaTtmna KHOMKK gocTyna.

Mocne aToro Bce NonbITKM M3MEHEHUS HACTPOEYHbIX NapaMeTpPoB UTHOPUPYHOTCS.

[na onepaTMBHOrO KOHTPONS U3MEHEHUS] HAaCTPOEK TEMMOoBbIYMCNUTENS NpegHa3Ha-
YyeHa KOHMpPOJIbHasi CyMMa HacmpoeYHbIX napamempos, koTopas otobpaxaeTcs Ha
akpaHe Tennosblyncnutens (CEPBUC-UHO®OPMALINA O NMPUBOPE) (cMm. pyc.3.12).

3awmTa BcTpoeHHoro MO oT HecCaHKLMOHUPOBAHHOIO BMeELLAaTeNbLCTBA.

[na onepaTMBHOrO BbISIBNIEHUS (hakTa M3MeHeHWs1 BCTpoeHHoro MO TennosBbluncnm-
Tens npegHasHadyeHa KOHmMposbHasi cymma [10. KoHTporbHas cymma AOCTynHa Ans
npocmoTpa Ha akpaHe Tennosbliumcnutens (CEPBUC— UHO®OPMALIUA O NMPUBOPE).

ApXuB AMarHocTnyeckom MHcopmMmaumu.

C uenblo KOHTPONS 32 U3MEHEHUSIMU HAacTpoeKk 1 paboToCnocOBHOCTM TennoBbIYMC-
nutens nmeetcs 3 HecTupaemblx apxusa (Apxve nameHenmsa b1, Apxvus cobbituin, Ona-
rHOCTUYECKNI apXuB).

B apxuBax dukcmpytoTcs 4eNCTBUSI NONb3oBaTENen No OTKIIOYEHUIO 3aLUTLI HA W3-
MEHEHWNE HACTPOEK, UBMEHEHUIO HACTPOEYHbLIX NapamMeTpoB, NEPEKIOYEHNIO HACTPOEY-
HbIX ©a3 AaHHbIX, MPUMEHEHUNIO TEXHONMOrMYeCcKux pexmmoB (moBepka, Kannbposka),
cbpoc apxuBa.

Tennosbluncnutenb TB7 ncnonHenus M

PyKOBO,CI,CTBO no 3Kcnnyataunn

c.43

MpunoxeHne A — Cnuctema AMarHOCTUKM

OuarHoctupyemble cutyauum B cuctemax TB1...TB3

TB7 oTobpaxaeT Ha nHamkatope 1 coxpaHsieT B apxuse kog HC namepsiemon Benu-
4nHbl. B Tabnumue A1 n A2 nprBegeHbl COOTBETCTBUE NPUYMH BO3HMKHOBEHUS 1 kogos HC.

Tabnvua A1 — PacnosHnaBaHne HC no ee Koay B TEKYLLMX NOKa3aHUSIX

BenuuuHa [NpnynHa Moka3saHusa Kog
TemnepaTypa t1+t3 u tx t=0°C — <
t>+180°C -——= >
Temnepatypa tHB t<-50"C — <
t>+130°C -——= >
IBX < 3,2 MA - <
Oasnexue P1-P3 18X > 24 WA — >
Pacxog Go1 — Go3 F > 2y npu «Tun BC» = MexaHuu. CootBeTcTBytoLLee 2IL >
Pacxog Go1 — Go3 He noakn4eH KOHTPOslb CeTU PdakTuyeckoe 3HavYeHne !
Pacxon Go1 — Go3 OTcyTCcTBUE TENNoHoCUTENst dakTnyeckoe 3HayYeHne ]
Pacxog Go2 PeBepc PdakTuyeckoe 3HavYeHne R
Tabnvua A2 — PacnosHaBaHne HC no ee KoAy B YaCOBbIX apXMBHbIX MNOKa3aHUSX
BenuuuHa MpuyunHa HacTpowku Moka3aHus Kop
Temneparypa t1, t2 t<0 - CueT OTMeH. ———
nt3 unm ge CuyeT c nopc. toor
Temnepatypa tx t>180°C - txgor <
t<-50 nunm
Temnepatypa tHB wnm £ >130°C - -——— >
[aBnexve IBx < 3,2 MA _ Pnor
P1-P3 wnm IBx > 24 MA
Bes noacr, Vepakr
VepakT > Vmax CYeT OTMEHEH >
C noacr., Vaoor
C nofcT. u koHTp.U
> Bes noacr,
0 < VdpakT < Vmin g CueT OTMeHeH Vepakr
O6bem 3 C nopct Vmin <
V1,VinVv3 Vdpakr = 0 = C nofcT. 1 koHTp.U 0
OTcyTcTBME KoHTp.V # C noact. n
CeTeBOro NUTaHusA KoHTP.U - .
Wnu oTcyTcTBUE KoHTp.V = C noacr. n Vv )
cBsAsu no TJ/IM KOHTp.U Aor
KOHTPT%I;%EIWTOM Ko;.;.rp' Kontp.MNT=Ma ®daKTny. 3Ha4yeHne | o
O6bem V2 PeBepcHbIi NOTOK Ko;rp. Kof?S.TFF{);-éRC’:#rT:;ICT. ®dakTny. 3Ha4YeHne R
= Bes nogct.1 m
Macca dM npu dM dM <-Hb '2_ C nopcrt.1 DakTuy, sHaveHne | #
= M1-M2 dM< - HB nnu £ Bes nopct.2 n '
dM > HB S C nopcT.2
a bes noacT. DaKTUy. 3HaYeHne
Tennosasn " Q12<0 o C nopacr. 0 <
3Heprua Q12 o
X CyeT OTMEHeH —_——

* KoHTponb npoBoguTCa ANd kaxgoro cnaraemoro dopmMynbl Q12 n npuceavsaeTcs
cnaraemomy O (Hysb) B cnyyae ero oTpuuaTenbHOro 3Ha4yeHus.
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PekomeHgaumm no yctpaHeHuto HC npusegeHbl B Tabnuue 12.

Tabnuua 12
HC Cnocob ycTpaHeHust
MposepuTh:
— CooTtBeTcTBUE AaHHbIX nacnopta TC 1 3HaYeHUs1 HACTPOMKN.
Temnepatypa |— LlenoctHoctb uyBcTBUTEnBHOTO 3nemerTa. Conpotvenexve TC
BHe avanasoHa|npu Temnepatype 6numskon 20 °C gonxHo 6biTb B npegenax 107—
U3MepPEHNI 109 Om ana 100N u Pt100 n 535-545 Om ansa 5000 u Pt500.

— [paBunbHocTb nogknodeHnss TC K TennoBbIMUCIUTENIO
(puc. 4.3), obpaluast BHUMaHvue Ha Homepa koHTakToB B TC n TB7.

Jaenenve BHe| [MpoBepuTb:
avanasoHa  name-| — PYHKUMOHMPOBaHWE 6roka NUTaHUs AaTynka AaBMEHNs.

peHuii — Harnuuve BbIXOAHOrO TOKa OT AaTuMKa.

O6bem sHe| MpoBepuTb:
Ananasoa  ycra-| — OBOCHOBAHHOCTb 3HaUEHMIl YCTABOK 1 MPaBUNbHOCTL B
BOK — Hannuue curHana ot BC.

OTCyTCT?/y’OI\; MpoBepuTb Hanuune kogoB HC no ykasaHHbIM napameTpam. MMpu
nokasanna vV, M Wlyanugumn kopoB yeTpaHNTb NPUUYMHBI UX BO3HUKHOBEHWS
Q B apxuBe

MpoBepuThb:
HeGanaHc

— [eAcTBMTENbHO NN HET MOAMUTKN CUCTEMbI TEMnocHabXeHus, a
ON5 3aKpbITOW CUCTEMBI — HECaHKLIMOHUPOBAHHOIo Bogopasbopa.
— OB0CHOBaHHOCTb 3Ha4eHns ycTaBkn dMmax.

mMacc BHe QJuana-
30Ha yCTaBKu

Tennosasi MpoBepuTb, YTO HET MOANUTKN CUCTEMbl TennoCHAGXKeHUss U Tem-
SHeprus  oTpuua-|nepaTypa Boabl B oBpaTHOM TpyGonposoge Hwxe, Yem B noaaro-

TernbHa LLem.

MpoBepuTb:
— NmeeTcsa nn BO3MOXHOCTb HECAHKLMOHUPOBAHHOIO OTKIHOYEHUS
nutanma BC. [ns ero ucknoveHus nioMoupytoT pasbeMHble Co-

MepepbiBbl  Blonnenns uenel nUTaHUs, B TOM YnCHe NOAKMIoYeHMe Groka nuTa-

EJ"CeKTpon”HTgH”” HWA K anekTpoceTy. Mpy HeoBX0AMMOCTY 0BecneyeHNs HaexXHoro
(KO'/J.) B aP-|snektponutanns BC npumeHnTs 6nok 6ecrnepeboiHOro NUTaHms.
xuse «!»

— MNpwn ncnonb3oBaHWM pexrMmMa KOHTPOMS CETEBOro NMUTaHWs pac-
xopgomepoB MNutepdnoy «NHanB.PC» npoBepuTb, YTO pacxogomep

MMEET PeXmM Bbixoda «/HBEPCHbINY.

6 TpaHcnopTupoBaHue U XpaHeHUe

TpaHcnopTupoBaHme TB7 cnegyet nNpou3BOAMTbL TOMbKO B YMaKOBKE aBTOMOOWIb-
HbIM, >XENe3HOLOPOXHbIM, aBMALMOHHBLIM, PEYHBIM Y MOPCKUM TpaHCMopToM ¢ obecne-
YeHMeM 3alLMTbl OT AoXAA M cHera. [pu TpaHCNoOpTUPOBaHMM OOSMKHbI cobnogaThes:
Temnepartypa okpyxatowero sosgyxa ot muHyc 10 go 50 °C; oTHocuTenbHasa BNaXHOCTb
0o 95 % 6e3 koHAeHcauun Braru.

TB7 6e3 ynakoBKu OOMNYCKAeT XpaHEHVEe B 3aKpbiTbiX OTannMBaeMbIX XpaHWMuMLLax
npu Temnepatype ot 10 go 30 °C n oTHocuTenbHOM BnaxHocTn Ao 95 %. KoHgeHcauus
BMaru He gonyckaeTcs.

XpaHeHue crieqyeT BbINOMHATL Ha ctennaxax. CknaguposaHue TB7 gpyr Ha apyra
He pgonyckaeTtcs. PacctosiHue OO0 OTOMUTENbHbIX YCTPOWCTB AOMKHO OblTb HE MeHee
0,5 M. Bo3gyx He pormkeH cogepxaTtb MNbifuv, NMapoB KUCMOT U LWEeNoYn, a Takke rasos,
BbI3bIBaKOLLMX KOPPO3uto. Mpn XxpaHeHnn He TpebyeTcs KoHcepBaLMK 1 06CNyXNBaHWS.

1.5 Be3onacHocTb aKkcnnyaTauum
TB7 He obnapgaeT hakTopamu, MEILLMMM ONacHbIN Xxapaktep npu paboTe ¢ HUM.

Mpu akcnnyataumn u ucnbiTaHuax TB7 gomkHbl cobniogatbest «MpaBuna TexHuYe-
CKOW 3KCMMnyaTaLumn 311eKTpoyCTaHOBOK noTpebuTeneit», «MpaBuna TexHukum GeaonacHo-
CTM NpU  3KCMnyaTauuu  3MEeKTPOyCTaHOBOK  noTpeGuTeneir» u  TpeGoBaHus
FOCT 12.2.007.0.

Ob6wue TpeboBaHus 6esonacHocTy Npu ucnbiTaHusax no FTOCT 12.3.019.
2 YcrtpoucTtBo m paborta

2.1 CBefeHMA O KOHCTPYKLMHK

Tennosbluncnutens TB7 cocTomT M3 ABYyX YacTen: NPUBOPHOro N MOHTaXHOro (KOM-
MYyTaLMOHHOW NaHenun) OTCEKOB.

BHelwwHuin Bua npubopHoro otceka TB7 npeacraeneH Ha pucyHkax 2.1 n 2.2.

WNHavkaTop ceTeBoro nutaHus  KnasuaTtypa
MHankaTtop

3aBoacKol HoMep

:‘

Pasbem nHTepderica

Pasbem nHTepderica

Ethernet/RS485 (no 3aka3sy) —— ——\
Y : Cnot ans SD-KkapThbl
Pasbem nHTepdenca RS232

Puc. 2.1 — BHewHui Bug npmbopHoro otceka TB7 (Bug cBepxy)

BHyTpn npmbopHOro oTceka pacnofioXeH MUKpPONpPOLECCOPHbIN Moaynb, obecneyu-
BaloLLMi npmem, o6paboTKy U perncTpaumnio AaHHbIX OT NEePBUYHbIX AaT4MKOB. Ha nuue-
BOW naHenun npubopHOro oTceka HaxOAATCS MHOMKaTOp, KnaeBmaTypa W pasbem UHTep-
evica USB.

Ha TbinbHOW cTOpoHe npubopHoro oTceka pacnonaratotcs 6atapes nuTaHus, agan-
Tepbl UHTEPMENCOB, KHOMKa OOCTYNa K HacTPOeYHbIM napameTtpam u nnomba rocnose-
puTtens.

B HmxHen Yactn NnpubopHOro oTceka HaxogAaTCs CroT Ans nogknodeHus SD-kapThbl,
pasbem DB9 uHTepdberica RS232, a takxe pasbem RJ45 nHTepdencos Ethernet nnu
RS485 (no 3akasy).

|| Mpumeyanne B mogenv TB7-04.1M JlanT criot ans nogknodeHns SD-kapTbl OTCYTCTBYET. ||

Mo ymonuanuio TB7 noctaensaetca ¢ nHtepdencom USB n RS232. Mo otaensHomy
3aKasy MOXeT ObITb yCTaHOBIEH aganTtep uHTepdenca Ethernet unn RS485. JononHu-
TenbHbIN HTEPdENC MOXET OblTb YCTAHOBMEH MNOMb3oBaTeneM caMocToATenbHO. Mops-
[OK YCTaHOBKM 1 HAaCTPOMKX NpuBedeH B npunoxeHusx E n XK.

Bua cHn3y Ha npnbopHBIN OTcek NpeAcTaBneH Ha puc. 2.2 n 2.3.

Mocne noBepkn TB7 npubGopHbI oTcek nnombupyetcst noseputenem. Mecta nnowm-
GupoBaHusi NokasaHbl Ha puc. 1.2a.
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Pasbem ana  MecTo yCTaHOBKM BaTtapes
NOAKNOYEHNSA naom6bl
baTapeu rocrnoeeputens

3awmTHasa

KpblLlKa

Mnata nHTepdelica

Ethernet unn RS485
(no 3akasy)

KHonka goctyna
K HaCTpOeYHbIM
napaMeTpam

Cnot ans Pasbem DBOM PasbeM RJ45 nHTepdeiica
SD-kapThl MHTepdeica RS232 Ethernet nnn RS485

Puc. 2.2 — Bua cHudy Ha npubopHbI oTcek TB7

PasbeM gna  MecTo yCTaHOBKM BaTtapes
noAKoYeHns naomb6sbl
b6aTtapen rocrnoesepuTens

KHonka pgocTyna
K HaCTpOEYHbIM

Mnata nHTepdelica
napaMeTpam usB

Pa3sbveM ansa
noAKJItoYEHUS
BHELWH.MUTaHUS

Paszbembl ansa
noaktYeHns
BHELWHUX uenen

» u/ Pasbem DBOM

nHTepdenca RS232

Pwuc. 2.3 — Bug cHudy Ha npubopHbi otcek TB7-04.1M Nawnt

4.5 Anpobauusa pyHKLMOHUPOBaHUS

Mocne moHTaxa n BBOoAa 6a3bl AaHHbLIX HaAo yoeanTbCs B HOpManbHOM (OYHKLMOHU-
poBaHuu y3na ydyeta. [lna aTOro cnegyeTt nocrniefoBaTenbHO BbIBECTU HA WHAMKATOP
3Ha4yeHnss TemnepaTtyp 1 06beMHbIX pacxodoB. [1pn COMHEHMAX B peanbHOCTM UX 3HaYe-
HWUI nocrnefoBaTenbHO NMPOBEPSIOT: MOHTAX Liernen, HacTpoeyHble napameTpbl Ha COOT-
BETCTBME MacnopTy AaTYMKOB M JaTYMKOB Ha COOTBETCTBME MX macrnopTy. [pu Hanuuum
kogos HC, cneadyeT ycTpaHWTb BbI3BaBLLYIO UX MPUYMHY, PYKOBOACTBYSACH MYHKTOM 5.2.

5 OO6cnyxuBaHue nNpu aKkcnnyartayumu

5.1 Mopsaaok akcnnyaTtauun

B npouecce akcnnyaTtaumu B3aumogencTeme nonb3osatensi ¢ TB7 B OCHOBHOM CBO-
OUTCA K CUATBIBAHUIO TEKYLLMX Y apXMBHbIX NMOKA3aHWI U BHELLHEMY OCMOTPY.

Mpu HeobxoaMMOCTM TakKe NPOM3BOASAT:
® CMEHY CXeMbl M3MEpPEHNI (Hanpumep, 3MMHEN Ha NETHIO 1 HaobopoT) — Npu Hanw-
Yymm ogHon 6a3bl AaHHbIX B11 nnu cmeHy 6a3 aaHHbIX — npy paboTe ¢ AByms B[.
® OAKIIOYEHNE MOAEMA, KOMMbIOTEpPa (B TOM YMCNE U3MEHEHME 3HaYEeHUIN CKOPO-
CcTM obmeHa) — 6e3 cHATUSI NNIOMObI.
C ycraHoeneHHon TPOH.407290.007 MI nepuoanMyHOCTbIO OAUH pa3 B 4 roga npo-
BOOSAT NOBEPKY.
Mpu cHATUM € aKcnnyaTauMm Ha NoBepKy Heo6XxoaAnMOo 3adUKCMPOBaTb apXMBHbIE MO-
Ka3aHusi, NOCKOSbKY B pe3yrnbTaTte NoBepku oHn ByayT ctepTbl U3 namsitn TB7.
OTtnpaBka TB7 Ha noBepky gonyckaeTcst 663 MOHTaXXHOro oTceka (HWXHEW YacTu Bbl-
yncnuTens).

5.2 YcTpaHeHue HewTaTHbLIX CUTyaLUn

TB7 nmeet cucteMy AgnarHocTuky. inarHoctuke nogBepraroTCs:

e MapameTpbl cucTeM TennocHabxenus TB1...TB3;

e annapaTHas YacTb TENIOBbIYNCINTENS;

® HanunymMe HanpshkeHWs BO BHELLHEW anekTpoceTu, nutatoLwen BC.

Ina yctpaHeHna HC B cuctemax TB1...TB3 npoBoasT meponpuaTvs No NpoBepke U
yCTPaHeHuo BO3MOXHbIX MPUYMH. B nepByto ouepeapb cnegyeTt NpoBepUTh:

e HapgeXHOCTb KOHTaKTOB Ha CTOpOHe Aatyuka n TB7;

e OO6pbIB, KOPOTKOE 3aMblKaHNE UNN 3aMblKaHNE Ha 3EMII0 NTMHWN CBA3K;

o CoOTBEeTCTBME NOMAPHOCTU CUrHana.

B cny4dyae nosasneHna annapaTtHbIX HeucnpaBHOCTEN an6op cnenyet oTnpaBUTb Ha
3aBOA-U3rOTOBUTESNb U B CEPBUCHDBIN LIEHTP.

AnnapaTtHble HeucnpasBHocTh (All) oToBpaxalTca Ha WHAWKATOpe B  MEHIo
«CEPBUC-Ann.HeMcnpaBHOCTUY.

[MepeyeHb annapaTHbIX HENCNPaBHOCTEN:

— AUMN1, AUN2 — HencnpasHocTb AL,

— EEPROM, EEPROMw — HeuncnpaBHOCTb NamaTu;

— MnT. BaTYNKOB — HU3KOE HanNpPsXKeHUe Ha KOHTakTax 2...4 kneMMmHuka X10%;
— RTC - HeuncnpaBHOCTb 4acoBOrO KBapLa;

— CLK — HeuncnpaBHOCTb BbICOKOYACTOTHOIO KBapLa.

* Knemmuuk X10 ncnonesyetca TOJIbKO gnsa nutanunst Y3 gatyunkoB pacxoga (cm. .
MoakntoyeHre ynbTpasBYKOBbIX pacxodoMepoB). B ocTanbHbIX criyyasix KneMMHUK
[OJIKEH OCTaBaTbCA CBOGOAHBLIM.
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4.4 BBopa HacTpOeYHbIX NapamMeTpoB
I'Iepe,u, BBOAOM B 3KcCrnyartauuko HeOﬁXO,D,VIMO npon3BecTun HaCTpOVIKy TennoBbIYUC-
nnTena Ha KOHKPEeTHYHo KOHCbVIpraU,VI}O cucTeMbl TenrnocHabxeHus.

HacTponka TennosblMMCAUTENS BbINOMHAETCA NomoLlblo nporpammel « TB7 KoHdou-
rypatop». [MonHyo HACTPOWNKY UM U3MEHEHME HEKOTOPLIX MapaMeTpoB MOXHO BbIMNOr-
HWUTb BPYYHYIO Yepes CUCTeMY MEHIO B cooTBeTCcTBUM c n. 3.1.2.

Tennosbluncnutens TB7 ncnonHexdna M PykoBogcTtBo no akcnnyataumm c. 13

BHUMAHUE! 3HayeHns HacTpoeyHbIX napameTpoB peKOMEHOYeTCs corfacoBaTthb C Ter-

nocHabxatoLLen opraHusaLmeit, npeasapuTensHo 0POpPMUB B BUAE TaBnuLbl.

CdopmupoBatb Tabnuuy C HacTpoeYHbIMW MapamMeTpamMu MOXHO B MporpaMmve
«TB7 KoHdumrypaTop» 6e3 noaknoyeHus K BbluucnuTento. [ins atoro Heo6xoammo:

1. BBecTu B NporpammMe Heo6XoAMMbIE HAaCTPOEYHbIE NapaMeTpsbl.

51 TET Kongueyparop E=RCR ==
@afin Bwg Hectpoiion nporpammer  Cnpasics
= CvcTema
- B 05|HMO|pr6u1...3|
TB2(wewcn) | || ©H 6, KT3=3, ®PT=0 [>]cv[Cucrema - pwkT3[@pT[012 [or
% B2 (We wen) Ll el > 0 TBuewon o o Q12=M1{h1-h2) HaT
Cepenc 1 OTepmTaa o 1 O12=M1(h1-hZ)+dM(h2-h. HeT
2 OTepeTan = a2 Q12=M2[h1-h2) HET =
3 OtkpwTes 0 3 O12«M2h1-hZ)+dMihl-h HeT
2 P2 V2 4 Otkpoites 10 O12=M2M-h3) HET
5 JakpeiTan 1 1 Q1 2=M1(h1-hZ)+dMhZ-h. weT 4
Brn n B SexpmiTas 12 Q12=M2(h1-hZ) HET
% 7 AmkomTes 13 ONZeMPhi-hFiedMibl-h et
. " ] " 0
JanaTe napama TR I
WuaT b HarepeHme He:
HenonezoesHuete  ta(rpC P (MNa): Henonosoeamme e
KoMTROAL NBpaNMETPOB: -
KanTpone t KanTpons dh: dhime (0-4%):
KoHTpons dt dtmin {rp.CY: KoHTpons O

2. CoxpaHuTb HacTporku B thain ansa nocrnegyowen 3annucyu B BblYUCNIUTEND, a Tak-
Xe chopMmnpoBaThb OTHET O HACTPOMNKaX.

5] 787 Kongmrypatop o | 5 e
©adin  Bwa Hacrpodicn nporpammer  Cnpasxa
= Cucrema
= B @ =] o
TB1 (CW=6) YeTaHOBMTG cBsIe | Piioppath ChaE e T
TB2 (we vcn)
+ B02 (e vicn) OTKPBITE HACTPOFIKIA M3 channa [ Cmpam'rbua:rpumnsqnmnl OTYET 0 HACTPOAKEX
Cepewc o I |
I |
1 Cucrerma
2  Cepswuc
2  [C O

3. Pacnevatatb oT4eT 0 HacTponkax. OT4eT O HaCTPOMKax MOXHO BIOXWUTb B MPO-
eKTHYl0 JokyMeHTauuio. [pumMep oTyeTa o HacTpowkax (HactpoeyHas B[l) npvsendeH B
npunoxeHun .

MNocne BBOAA HACTPOEYHbIX NapaMeTpoB pekoMeHAYyeTCA BbINOJIHUTL onepaunto
CBPOC APXUBA (cwm. . 3.2).

MOHTaXHbI OTcek (puc.2.4) COAepPXUT KNEMMHMKM ANS NMOAKMIOYEHUS! CUTHAmNbHbIX
TMHWUIA OT NEPBUYHBIX AATYMKOB U BHELLIHErO MUTaHUS.

MoHTaxHbI oTcek ansa mogenu 04.1M JlanT KNeMMHNKOB HE UMEET.

KneMMHukn ansa
MoAKNOUYEHUS
BHELWH.MNTaHNS

KneMMHukn ansa
MOAKIIYEHNSA
BHELWHMX Lenen

epmoBBOAblI PGY
Puc. 2.4 — Bug Ha MOHTaXHbIN OTCEK NPU CHATOW KpbILLUKe
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TB7 nmeet 4-x CTpOUHbIV XuakokpucTannmdeckuin niamkatop (PKKN) ¢ nogceeTkoin.

Mpv aBTOHOMHOM MUTaHWU UHAMKATOP racHeT cnycta 30 ¢ nocne nocrnegHero Haxa-
TUSA Ha KHOTIKW.

MNpumeyaHue [lpy NOBTOPHOM HaXKaTuu Ha NMOGYH KHOMKY Ha MHOMKaTOpe oTobpaXkaeTcs
MYHKT MEHI0, KOTOPbI BbiN BbIGPaH Ha MOMEHT ralleHust MHavKaTopa.

OTobpaxeHne MHGopMaLuM Ha HAVMKaTope NpeacTaBneHo Ha puc.2.5.
Het cumBona - AOCTYN 3aKpbIT

Tekyle aata 1 BpeMsi msb 02.02.11 01:07:04( A )e="A" - foCTyn paspeLueH
. TEKYLIUWNE "M" - pexunm nosepkn

BbI6paHHbI MYHKT MEHIO mimp "LB" - pa3psa 6atapen
APXMWB bl Paspaa darap

\Twn HeWTaTHOM CcUTyauum
Puc. 2.5 — OTobpaxeHne nHopmaumm Ha nHamkaTope

B npaBom BepxHeMm yrny akpaHa oTobpaxkaeTcs pexum TennoBblMMCNnTens (4oCTyn K
HacTpoeyHbIM NnapameTpam (O), nosepka (M), paspsg 6atapen(LB)).

B npaBomM HwxkHeM yrny skpaHa oToGpaxaeTcsi 0603HauYeHe HelTaTHOW cuTyaumu
npu M3MepeHUM napameTpoB UMM annapaTHble HEeWCNPABHOCTM, BbISIBNEHHbIE B XOAe
camoauarHocTvku. Mpy OTCYTCTBUM HELUTATHbIX CUTyauMii UK annapaTtHbIX Heucnpas-
HOCTel ykasaHHoe Nnore ocTaeTcs CBOGOAHBIM.

KnasmaTypa COCTOUT U3 6 knNaemw. HazHayeHne knaBumLL:

@ @ @ @ — BbIOOp MyHKTa MEHIO N U3MEHEHWe 3HaYeHns napameTpa;
Be01) — Bxop B BEIGPAHHLIN NYHKT 1 DUKCALIMA 3HAYEHNS UK NPOLIEAYPbI;

— BO3BpaT Ha NpeablayLLmnii YpOBEHb MEHHO.

4.3.4 [lModknroyeHue damyukKkoe 0aesieHUsI
Oatuvkn gasnenns (O0) nogknioyaeTcs 2-X XunbHbIM kabenem anvHon go 500 m.

Mopava nutanusa Ha [ opraHmM3oBaHO Yepes KOHTakThbl rpynnbl A pasbemoB X6 n X7
(puc. 4.5). Mutanune Ha rpynnbl O moxeT nogaBaTbes oT Bl TennoBbluucnuTenst npu
yCcTaHOBNEHHbIX mkamnepax JMP1 wn/vnn JMP2 nnn HenocpeACTBEHHO Ha KOHTaKTbl A
npu cHaTbIX pxkamnepax JMP1 n/vwnn JMP2. [JaHHOe pelueHue No3BoSsSieT MCNONb30BaThb
pasnuuHble BapuaHTbl nogknoyexHms 0.

JMP1 JMP2*

] -
X K]
X6 +U1 +U2 X7
12341234A
1121314|(1(2]|3|41 g
olojojojlejoje]e
SWRZZSEIE8E
8E8E &5 &
e|o
?3s]a

Puc. 4.5 — OpraHusauus nuTaHus AaTynkoB AaBrneHus
BapwuaHTbl NoAKMYeHns JaTYUMKOB AABMEHUS:

CHATb o0 LX)
AxamMmnepbl
X6 X7
A ; JMP1 JMP2
B M HENF YCTaHOBUTL — ) o am
PWR oxamnepbl
2l X6 X7
o <
112(3]4

+_ 2 N4
i
+ \— “ee
T | & @

AN
o Harm O et |

BapuaHT 1. MHauemnayansHoe nutanue [ BapuaHT 2. Nutanue 44 ot BN TB7

CHATb ———Jp o0 oo

AxXamnepsbl
X6 X7
nRUHNEED
a 3\{ 1\2[3 :

PWR )| - @
o 1yl

::|:+ i

~220B BN TB7 _
<+ +|>

~220B 4] Bn1 on _
_ 7
2208

BapwuaHT 3. PasgensHoe nutanne TB7 v 0

Puc. 4.6 — lNpumepbl NoAKNIOYEHNS 4aTYNMKOB AaBIeHNs
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4.3.2 [llodknroyeHue mepmornpeobpaszosamersieli CONPOMUESIJICHUST

TC nopgkniovaetca 4-x XunbHbiM kabenem gnvHon go 500 m npu ycrnosuu, 4To CO-
NPOTUBNEHNE Kaxaon xunbl kabens He npesbiwaet 100 Om.
BapwaHTbl nogknioyeHnsa TC B 3aBUCUMOCTU OT UCMOJTHEHNS NOKa3aHbl Ha puc.4.3.

31 2 4
4 BblBOAA

1 2 4

3 BblBOAA

1A(B)[2A(B)| 3A(B)| 4A(B)

—1 L4

t° to;

a) MopgkntoyeHne TC no 4-npoBogHON cxeme 6) MNopakntoyeHue 2-x npoBoaHbIX TC
Pwuc. 4.3 - BapunaHnTtbl nogkntodeHns TC

,D,OI'IyCKaeTCﬂ nogkrntoyeHne ogHoro TC Ha HECKOSbKO KaHamnos n3MepeHuna Temnepa-
Typbl TENNOBbIYUCTIUTENA.

MNpumeyaHne Cxema nogknoyeHUs Ha puc.4.3.6 oTHocuTes Tonbko kK TC ¢ HepasbeMHbIM
[ABYXNPOBOAHLIM Kabernem.

|| BHUMAHMUE! HapaiwBaHve Hepa3beMHOro ABYXnpoBogHOro kabens He gonyckaetcs ! ||

4.3.3 [lodkntroyeHue ynbmpa3eyKkoebix pacxoO0omMepos

Ons nutanusa YNBTPA3BYKOBbIX PACXOJOMEPOB BE3 COBCTBEHHOIO UC-
TOYHUKA TMNTAHUA npepycmoTpeH kneMMmHuk X10. Ha koHTakTbl 2...4 BbIBOAUTCS
HanpsbkeHue 3,6B. Cxema nopknoyeHuns Y3 pacxogomepos npusegeHa Ha puc.4.4.

X4
’1 ’2 3 4 A
+U B
Bbix 2
@) o —
X10
+U +3,6]+3,6[+3,6
@ Bbix sl s
06w / /

Puc. 4.4 MNpumep nogkntoyeHns Y3 cHeTUYMKOB C NUTAHMEM OT TEMNNOBbIYMCIIUTENS

MpumeyaHue [pu NOAKMOYEHUM YNBTPA3BYKOBbIX PACXOAOMEPOB K BbIMMCIIUTENIO C aB-
TOHOMHbBIM NUTAHWEM UCMONb30BaTh GaTapeto nuTaHusi Tuna D !
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2.2 Anroput™ pa6oTbl

Pabota TB7 3akniovaeTtcsa B npeobpa3oBaHWN BXOAHbIX CUTHANOB B MOKa3aHWs COOT-
BETCTBYIOLLMNX (PUNYECKNX BEMNYMH.

CurHanel ot TC u N[ noaeepratoTcs npeobpasoBaHnto ¢ NEPUOAOM:

— 60 c B criy4ae OTCYTCTBMSI BHELLHErO NMTaHms (cetesoro unu USB) u norawueHHoro
nHANKaTopa;

— 600 c B cnyyae Hanuuusa npuaHaka paspsiga 6atapeu (LB);

— 6 ¢ BO BCcex ocTarnbHbIX Criyvyasix (MMTaHWe OT BHELUHEro UCTOYHMKA, aKTUBHOE CO-
CTOsiHME MHAMKaTopa).

Mmnynbcbl o BC o6pabaTtbiBaloTcs TENnoBbIYMCIUTENEM B MOMEHT NOCTYMNEHUS.
lMpeobpasoBaHne 3Ha4YeHWn COMPOTUBMEHWUS B MOKa3aHUA TemnepaTypbl COOTBET-
ctByeT ypaBHeHusam TOCT 6651.
[MNOTHOCTE M SHTaNLMUSA TENMIOHOCMTENS BbIYUCASIOTCA MO YPaBHEHWAM, annpoKcu-
mupytowmm ganHble FTCCCJ, raoe B kavyecTBe apryMeHTOB CryXaT n3MepeHHas Temnepa-
Typa n naMepeHHoe n3bbiToyHoe NMbo fOoroBopHOe abCcontoTHOE AaBMeHMe.
Macca TennoHocuTens u TennoBas 3HepPrust BbIYUCASTCS No dopmynam, npuse-
OEHHbIM B NyHKTE 2.7, B COOTBETCTBUM C BBEAEHHLIMU HAaCTPOMKaMW.
Ha ocHoBaHWM napameTpoB BXOAHbIX CUTHANoOB NMPOM3BOAMTCS pacHeT u3MepsieMblX
BENNYMH:
o ObbemHbIl pacxol - NponsBefeHe CyMmmbl MMNynbcoB Ha BU, npuBegeHHoe k
nepuogy o6HOBNEHUsi NokasaHui (oT 8 c);

e Maccoenil pacxod, merniogol Momok rno mpybam u mernnoebiM 8800am — TEKY-
LMe 3HaYEHUs1 MaccCbl U TEMMOBOW SHEPrun, NpUBEAEHHbIE K nepuogy obHoBMNe-
HMS NOKa3aHUN.

B apxuBbl (YacoBble, CyTOYHbIE U MECSAYHbIE) TENMNOBbLIYUCIUTENS 3aNMChIBAIOTCS:

o CpedHeapugmemuyecKkue rnokasaHusi 0aefieHusi - 4aCTHOe OT CyMMbl TEKYLLMX
MoKa3aHWi Ha YWUCIO MX N3MEPEHUI 3a Yac, CYTKN U MecsLl.

o CpedHes3selweHHble MoKa3aHusi meMmrnepamypb! — YaCTHOE OT CyMMbl NPou3Be-
AeHVIN MoKasaHui TeMnepaTypbl M 3HAYEHUI Macchl Ha Nepuoae N3MepeHui Ha
noKasaHus Macchbl Ha MHTepBare apxvMemMpoBaHus. [pn oTCYTCTBAM MMMNYNbLCOB OT
BC nokasaHusi NnpuHUMaloT cpegHeapudmeTuyeckoe 3HayeHve.

e [lokasaHus obbema — cymma nNpousBedeHns Yicna MMnynbCoB 3a MHTepBan ap-
XVMBMPOBaHMSA Ha BEC MMNYyrbCca.

o [lokasaHusi maccbl U mensoeol 3Hepauu, BblMUCIEHHbIE NO hopMynam, npuse-
OEHHbIM B NyHKTe 2.7, B COOTBETCTBUM C BBEAEHHbLIMU HAacTPOMKaMu.

o /imozosbie nokazaHuss o6bema, Macchbl 1 SHEPTMN HA MOMEHT OKOHYaHNS UHTEp-
Bana apxvuB1poBaHusi.

o CymmapHas mennosas sHepeusi (Qcym) no mernnossim egodam TB1...TB3.

Mopsgok pacyeTa CyMMapHOW TENIOBOM 3HEPrny 3aBUCUT OT 3Ha4YeHWs napameTpa

«Mcn.Qre» no kaxgomy TennosBoMy BBogy (cM. n. 2.6). o ymonuyaHuio 3HaveHue
«Mcn.QTte = EcTb».

TB1 TB2 TB3 3HayeHune «Mcn.QTe»
Qcymm = +Qrg1 +Qra2 +Qre3 Cymma
— Qrs1 — Q2 | —Qrss PasHocTb
0 0 0 Ectb, Het

BHUMAHME! [Mpu yctaHoBke «Mcn.QT1B = HeT» 3Ha4yeHue TennoBon aHepruu no TB

He paccuuTbiBaeTcs!

B TB7 BcTpoeHa cuctemMa OMarHoCTUKM paboThl y3na ydeTta. Anroputm paboTsl npu
HanM4Mn HewTaTHbLIX CUTyauun n onucaxHue kogos HC ansa ux pacnosHaBaHus npuBeae-
Hbl B MMpunoxexun A.
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2.3 MNpwHuun opraHuMsauumn Tennosbix BBoaos (TB)

Mopkniovaemble K TENMOBBLIMUCTIMTENIO AATUMKN UMEIOT XKECTKYH MPUBS3KY K HOMEPY
TB (TB1 + TB3) n Tuny Tpybonposoaa. MakcumanbHOe 4YMCro NOAKMIYaeMbIX AaTYMKOB
B 3aBUCMMOCTM OT Mogenu TB7 npuBeaeHo B Tabnuue 1.

HasHaueHve TpybonpoBoaoB:
Tpy6onposog Tp1 — nogatowuii, Tpy6onposog Tp2 — o6paTHbIN.
Tpy6onposog Tp3 B 3aBMCUMMOCTM OT 3Ha4eHust napameTpa KT3 ucnonbayercs:

— KT3=1 — ansa yyeta o6bema Boabl (KaHan XONOAHOWN U NMMTLEBOW BOAbI).
— KT3=2 — anga namepeHusa n peructpaumm TemnepaTypsbl;
— KT3=3 — ansa pac4yeta Tennoson aHeprum (kaHan MBC nnun noanuTku);

Mpn yctaHoBke napameTpa KT3=0 Tpybonposoa Tp3 n3 pacyeToB u MHOUKALMUK UC-
KrnovaeTcs.

24 CTpykKkTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMeTpoB

HacTtpoeyHble napameTphl, Heobxoaumble Ons HOpMalbHOIo (byHKLI,VIOHI/IpOBaHVIﬂ
TennoBbIYUCIINTENA XPAHATCA B 0asax gaHHbIX.

TB7 nmeet gBe 6a3bl gaHHbix (BA1 n B2). Mo ymonyanuto B2 oTkntoyeHa.

Kaxpgas n3 6a3 gaHHbIX coaepxuTt 3 rpynnbl HACTPOEYHbIX NapameTpoB:

¢ CwuctemHble napameTpbl — NapameTpsl, onpefensiowme paboty TB7 B uenom.

e OO6wwme napameTpbl no TB — napameTpebl, onpegensoLiMe anroputm pacyeta
TENnoBoOW 3HepPrum, cnocobbl KOHTPOMSA YacoBoro Tenna, 6anaHca macc n Temne-
paTyp B kaxgom u3 TB.

¢ MapameTpbl TPpy60onpoBoAoOB — NapameTpbl nogkntovaemsix BC v M, norosop-
Hble 3Ha4YeHUst 1 cnocobbl KOHTPOMSA YacoBOro obbema no Kaxxgaomy us Tp.

B kaxabln KOHKPETHbI MOMEHT aKTUBHOW siBNAeTcs oaHa u3 b[.

YUncno poctynHeix B} (ogHa unu gse) u cnocob ux NepekioyYeHns 3aaarTcs npu
HacTpoVike TENmnoBbIYUCIUTENS.

Mpun ncnonb3oBaHum aAByx B[] Mx cMmeHa BO3MOXHa TpeMsi cnocobamm:
e C KNnaBuaTypbl:

= 3anpeLyeHo;

= [PWU OTKITKOYEHHOW 3aLUMUTE;

= MpM BKITIOYEHHOW 3aLLMTe MO Naporto.
e yaaneHHo no komaxge c NK:

= 3anpeLyeHo;

= MpM BKITKOYEHHOW 3aLLuTe MO Naporto.

e aBTOMAaTU4YECKM B 3apaHee yCTaHOBIEHHOe BpeMsi. [1py HacTporike TEMMOBbIYUC-
nuTens cMeHa aktuBHon B[] 3apatotca aatbl nepekntodeHnsa B (BO1->602 n
BA2->BO1).

Homep aktuBHon B[] oToGparkaeTcsi Ha akpaHe B MeHio CEPBUC-AkTnB.B[.

MapameTpbl, 3anucaHHble B B[], 4OCTYNHbI ANA NPOCMOTPa Ha 3kpaHe TB7 He3asu-
CMMO OT YCTaHOBMEHHOro YPOBHS AOCTYyNa K HACTPOEYHbIM NapameTpam.

4.3 MopgknoyeHne BHELWHUX Lienen
4.3.1 O6wue mpeboeaHus

BHUMAHUE! 3AMPELWAETCA TMPUMEHEHVE [OATYMKOB, BbIXO[ KOTOPbIX

CBSA3AH INEKTPUYECKW C KOPMYCOM (3EMIEN)!

IOnameTp kabensi, nponyckaemoro 4epe3 kabenbHble BBOAbI, BbibMpaeTcs oT 4 o
8 mm. CeyeHne NPOBOAHUKOB, NMOAKIIOYAEMbIX K padbemam, A0MmKHO 6biTb 0,12-0,5 Mm”.

Ecnu B paguyce go 10 meTpoB oT TB7 1 nepBUYHbIX 4aTYUKOB OTCYTCTBYIOT CUMOBbIE
NPOBOOHWKN C MHOYKTUBHOM Harpy3kon 6onee 1 A (TpaHcdopMaTopbl, CBapoYHble anna-
paTtbl, ABUraTenn) u nNpovmMe UCTOYHWKM IMEKTPOMAarHUTHbIX NMOMEX, TO NIMHUWU CBA3WN C
JaTtyvkamMmum gonyckaeTcs NpoknagbiBaTb HE3KPaHNPOBAHHBLIMU KabensmMu.

Mpn Hanuunn BblLLEeNEPEUYNCTIEHHBIX UCTOYHMKOB 3M1EKTPOMArHUMTHbIX NMOMEX FNHUK
CBA3M C OaTtyukamun pekomMeHAyeTCHA BbINONHATb 3KpaHUPOBAHHbIMU kabensmu nnéo
npoknaabiBaTb B MeTanIM4eckmnx pr6ax nnn Mmetannopykasax. I‘Ipm 9TOM Ana npoknaa-
KM CUTHANbHbIX NIMHUA MOXHO NPUMEHNTb obwuin kabenb.

OkpaHbl kabenen OOMmkHbl ObITb ANEKTPUYECKM COeaMHEHbI MeXay coboi (TonbKo B
OfHOW TOuYKe) M o6WKMM npoBoAom npubopa. Ons 3TON Lenu MCnosb3oBaTb KOHTAKThI
1B..4B paszbemoB X4 unu X5. Nprmep nogknoyeHns npueBeaeH Ha puc. 4.2.

3anpemaeT0ﬂ npucoeanHeHne 3KpaHoB K NoobIM NMOCTOPOHHUM LenaAM, BKIO4asa 3as3emM-
JIeHNA U 3aHyNneHu4. Cne,qyeT NPUMEHATb Kabenu, umetroLLme U3onsLMIO noBepx 3KpaHa.

—JN Pacxogomep 1 [ Txon] tens] TB
220V - novep TB7
— L J10K J—10 | +12v || F1+ | T O| 1A | Bx1
@HMTaHMﬂ v [ 7| ",,' O| 18 | 06w X4
_I “
—TN Pacxogomep 2 . ’
~220V __| Briok Q] +12v][ F1+[© A X5
L 1 - O| 2A | Bx2
@HMTaHMﬂ az2v || F1-|© "V: O| 28 | O6w
~oo0v—" Pacxogomep 3 ~
—_— Bnok +—® #12V || F1+ | , ‘: O| 3A | Bx3
@I‘IMTaHMﬂ v || F1-|© " s O| 3B | 06w
— T 4A | Bx4
O| 4B | O6w

HE NOAKITIOYATD ! X

Puc. 4.2 MNpumep NogKtoyYeHNa UMNYIbCHBIX IMHWUIA CBA3U
MMnynbCcHblE AaTUYMKN NOAKITHOYAKTCS 2-X XUIbHbIM Kabenem anvHon o 500 m.

K umnynscHomy Bxogy TB7 MoryT nogknovatbCsl yCTpoMCTBa C NUTAHMEM MX BbIXO4a OT
TENNoBbIYMCIIUTENS (MACCUMBHBIN TUM) UIMN OT COBCTBEHHOMO MCTOYHUKA (AKTUBHDBIV TUM).

BHelwHme ycTporicTBa (MogeM, KOMMbIOTEP), MOAKIYaeMble No MHTepgency RS232,
OOMKHbI MMETb 3alMTy OT UMMYMbCHBIX NEPEHanpPsbkeHWn M nomex (rpososalumTy) C
NoACOEAVHEHMEM K JIMHWW 3aLLMTHOIO 3a3eMIIEHUS.

3awmTHoe 3a3emrneHne TB7 oT nopaxeHus aneKTpnYeckum TOKOM He TpebyeTcsi.



Tennosbluncnutens TB7 ncnonHedns M PykoBoacTBO no akcnnyatauuu c. 36

Tennosbluncnutenb TB7 ncnonHenus M

PykoBogcTtBo no akcnnyataumm c. 17

MpumeyaHnue [Maponb no ymonuaxumo 11111.
YTeps napons npuBeaeT kK HEBO3MOXXHOCTU €70 BOCCTaHOBMEHMS 6e3 06-

paLleHuna K nponssoanTernto.

WHdopmaums o dakte cmeHbl B[] dnkcupyeTtcs B apxmBe nameHeHusa b[.

3.8.7 3HepzonompebrneHue

Mopgpasgen npegHa3HaveH ANs BbiBoAa CNPaBOYHON MHAOpMaunm 0 BpeMeHn pabo-
BbIYUCNUTENS B peXmnMax, BNUSOLWMX Ha pecypc baTapeu:

e Hapab. 6e3 Bl — pa6ota Bbluncnutens ot 6atapen (6e3 BHELLHEro NUTaHNSA);

e Pacuer. pec. 6aT1. — pacyeTHOe Bpems ncyepnaHus pecypca 6atapew;

e Hapab. ancnnes — anuTenbHOCTL paboTbl Ancnnes ot batapewu;

e Hapa6.no cetn — pabota no uHTepdericy ot batapen.

Hapa6. 6e3 BN :1y
Hapa6.aucnnesa: 123y
Hapa6.nocetn :32y4
Pacuy. pec. 6ar. :8789u4

Tbl

Puc. 3.19 — udbopmaums o paboTe BbluMcMTENS

4 [oproToBKa K aKcnnyartauuu

4.1 PacnakoBka

Mocne pacnakosku TB7 nomeLLaloT B Cyxoe oTannMeaemMoe nomMeLleHve Ha 24 vaca.
4.2 MecTO yCTaHOBKU U KpensieHne

Mpu BbIGOPE MecTa yCTaHOBKM criedyeT yuuTblBaTb, YTO AonycTuMbiMu Ans TB7 saB-
nsatTca paboyne ycnosusi cornacHo nyHkTy 1.2.4. Hanbonee G6naronpustHas Temnepa-
Typa okpyxatwero sosgyxa ot 15 go 25 °C. B nomeLleHun HegonyctMMo Hanuyne na-
pOB KWMCMOT, LUEnoYen, npumecen ammmuaka, CEpHUCTbIX U APYrUX ra3os, Bbi3bIBAKOLLMX
KOppO3uio, a Takke HegonyCcTMMa KoOHAeHcaums Bnarm.

MecTo ycTaHOBKM He [OSMKHO pacnonaratbcs B6nM3n cunosbix kabenen, anekTpo-
LMTOB, CBAPOYHbIX annapaTos v T.M., MHade TB7 cnedyeT 3alWMTUTL 3a3eMIIEHHBIM Me-
TannmM4yeckum Kopobom.

KpenneHne ocHoBaHusA kopryca NpoOM3BOAWUTCH BUHTaMy B 4-X TOYKax COrNacHo
puc. 4.1 (Npn CHATOMN KPbILLKE MOHTaXKHOr0o 0T1%%Ka) unu Ha DIN-periky.

) 5

\ 4

~

A

>

i
i

100

Puc. 4.1 — Cxema kpenneHus kopnyca TB7

2.5 OpraHusauusi MEHIO

[ns npocMoTpa usMepsieMbix NapamMeTpoBs TennonoTpebneHns, a Takke napameTpos

B[l npymeHseTca MHOroypoBHeBasi cUCTeMa MEH!HO.
CTpyKTypa MeHIo nokasaHa Ha puc. 2.6.
l&——— VYposeHs nonbaosatens ——p

‘¢—— CepBUCHBIN ypOBEH — P

Tekywue [¢» Wrtorm |(«» ApxuBbl [¢» Cepsuc |e»{Hactpoikn
TB1 TB1 Yacoson F MH®. O MPUBOPE | CUCTEMHBIE
TB2 TB2 CyTOuHbIN F KOMMYHUKALINA BAO1
TB3 TB3 MecsauHbin F HANTAKA bO2
an an NToroBbiit F OQHEPIONOTPEBN. | AOM. UMMM. BXOA
ApxuB uameH. 61 - AMM. HEMCMNPABH. | OVCK.BXO[bl
ApxuB cobbITUI I AkTuBHasa B YMNPABIJI. B2
[wnarHocT. apxvB [ Tun 6atapeu
I Hanp. nutanus
r ANCKPETHbIE BXOAbI
OTo6paxeHne NYHKTOB - TENEMETPVA
vena somoko o
OTKJIFOYEHHOW 3awuTe NOBEPKA

Puc. 2.6 — CTpykTypa MeHI0 TennoBblYncnUTENs

C uenbto yoobctea HaBuraLumm nNo MEHIO CyLLECTBYET [iBa YPOBHS:
e YpoBeHb nonb3oBaTtens;
e CepBKCHbIN YPOBEHD.

YpoBeHb nonb3oBaTens npegHasHaveH Ans NpocMoTpa TeKyLMX, UTOroBbIX U ap-
XMBHbIX NapameTpos no TB1, TB2, TB3 n gon. umnynscHoMy BXxoay.

CepBUCHbIN YPOBEHb MO3BOMSAET NpocMaTpuBaTth (M3MEHATb - TOMbKO NpW paspe-
LIEHHOM [0CTYMe) HacTpoeyHble napameTpbl Tennoebiumcnutens (HACTPOWMKN), ycTa-
Haenueatb napameTpbl nHTepdencos (KOMMYHUKALWW), koHTponMpoBaTh BbIXOAHbIE
3HavyeHusa nepBuYHbIX AatynkoB (HAJNALKA), aktuBuaupoBatb pexum nosepku (MO-
BEPKA) 1 BbINOnHATL cOpoC apxnBoB 1 ntorobix nokadaHun (CBPOC APXUBA).

Ha cepBucHOM ypoBHe BbINOMHseTCs cMeHa 6a3 AaHHbix (B).

MpumeyaHue VI3ameHeHMe HAaCTPOEYHbIX MApaMeTPOB, aKTVBM3aLIMS pEXUMa MOBEPKU Uu
cbpoc apxmeoB Bo3MOXxHbI TOJTIBKO npu oTkntoueHHon 3awute!

BknioyeHne cepBMCHOTO YpPOBHSI OCYLLECTBASIETCA MyTeM HaxaTus U yaepXaHus
kHorkn MEHKO Ha Bpems He meHee 8 ¢ unm HaxkaTneM Ha KHonky JocTtyn.

OTKMOYEHNE CEPBUCHOMO YPOBHS BLIMOMHSAETCS NyTEM MOBTOPHOTO HaxaTtus v yaep-
xaHusi kHornkv MEHIKO Ha Bpemsi He MeHee 8 ¢ unu aBToMaTUYeckn Yepes 1 yac nocne
BXOAa B CEPBUCHbIN YPOBEHb.

MapameTpbl, He BNUAOLLME HA METPONOrMYECKNE XapaKTEPUCTUKN UMM anropuT™ pa-
60TbI (CkopocTb 0OMeHa no nHTepdency, NpoTokon obmeHa u ceTeBol Homep npubopa),
MOryT GblTb U3MEHEHbI MPU 3anpeLLeHHOM JOCTYre.
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2.6 HactpoeuHble napameTpbl
B naHHOM pa3gene npuBedeH cocTaB HAacTpoeyHou 6a3bl JaHHbIX TB7.
3HayeHus, BblAeNEeHHbIE LIBETOM, YCTAHOBIEHbI MO YMOMYaHMIO NpW BbIMyCKE.
CUCTEMHbIE
WOEHTUOUKA- CeT.agpec CeTeBoWl agpec: 0_+255
LS Kog.opr. Kop opraHusauum: 9 cumonos
Oorosop Homep gorosopa: 9 cumBonoB

HACTP. OATbl/

ABTOMaTUYECKUN nepeso 4acoB Ha neTHee/3snMHee Bpemsa:

MepeBop yac E!!E — HeT nepesofa; Bkn — ectb nepesog. NepeBos BbINONHSA-

BPEMEHU eTCA B 2 4aca HO4M NOCIeHero BOCKpeceHbs MapTa (oKTs6ps) Ha
1 vac Bnepes (Hasan)
Yac otyeTta Yac otyeta 0 +

Oarta otyeTta

OTyeTHble cyTkn Mecsua: 1+31. Mpu 3Ha4yeHUn paBHOM 31 OTYETHbIE CYTKU COB-
nagatoT ¢ KaneHaapHbIM MecsiLiem

i:?:::ua EavHnubl namepennin Q n P: — 'kan v krc/cm®; CU — Tk 1 MMMa
Tepmonpeobp. | Xapaktepuctuka TC: m; 50001; Pt100; Pt500

dorn. umn. BXon

VMcnone3osaHue gon. MMnNynbCHOro Bxoaa: m — HE UCNonb3yeTcd;

Ucnonb3. |KOHTp.ceTu — KOHTPOSb HanpsbkeHns ceTu; CYeT uMn. — cyeT UMnynbcos; Cur-
Han-us — BXo[ CUrHanusaumu

Bec. umn. | Bec nmnynbca 0+9999,999, n/umn (BT-4/umn) .

OMNmin MwHMManbHoe YacoBoe 3HaYeHNe napameTpa SHaueHns nencTsm-
TeNbHbI NPU Ha3Haye-

AMNmax MakcmmanbHoe YacoBoe 3HavyeHue napamerTpa WM «CUET.UMML»
EA. uam EpnHuupbl uamepexus: M3, kBT-4

YpoBeHb HP — HopMaribHO pa3oMkHyThI; H3 — HopMaribHO 3aMkHyThI|  3HaYeHUs enCTBu-
T noars. Bpemsi nogTBepxaeHust cpabatbiBaHus (0,5+9,9 c) TErbHE! TIPW HasHake-

HUN «CUrHan-na»

OUCKP. BX

3.8.5 [losepka

Ins nepesoaa BbliumcnuTens B pexum MOBEPKA Heobxoaumo:

e paspelunTb AOCTYN K HACTPOEYHbIM NapameTpam, HaxkaB KpaTKOBPEMEHHO Ha
KHOMNKy aoctyna (cMm. puc. 2.2);

e C MOMOLLIO KNaBuLL @ unm @ BblOpaTh 1 BonTK (Haxkatvem BBOM) B pasgen
CEPBUC-TNOBEPKA;

e KnasuLIamMu @ unu @ noaTBepanTb HEOOXOAMMOCTb BXOA4a B pexum MoBepka
«Bkn» n HaxxaTb knasuwy BBO[. [1ns oTkasa ot BbibpaTh «Bbikn».

AkTue.BA: BA1 AxTue.BL: 641
Tun 6aTapen: C Tun 6atapen: C

Hanp.nutaumna:3,55 B Hanp.nutauusa:3,55 B
Mosepka: Bbikn @ MoBepka: Bkn

Bbikn MoaTBepxaeHve
Bosspat 6e3 @ @ pexuma nosepkm BOf dukcaumsa

é

U3MeHunsa n3MeHui

Puc. 3.16 — BknioyeHune pexviMa noBepKku
[Mocne BKkMNYeHNs pexmma NoBepKu:
— B BblUMCIMTENb 3arpyxaeTcsi NoBepoyHas 6asa AaHHbIX;
— ycTaHaBnvBaeTcs BpeMs xx:58:00.
PaKT HaxOXOEHWUS BbIYMCNUTENS B PEeXUMe MOBEePKN NOATBEPXKOAETCS MUraloLLmm
cumBonom «I» B MpaBoM BEPXHEM Yriy aKpaHa.

. VHANKauus pexuma
?\Iz’)?VfBjt.:IG 11:6H) M) nosepku

HACTPOWUKHA

Pwuc. 3.17 — UHankaumsa pexvrima noBepku
Mo OKOHYaHMK NOBEPKM BbIYUCINTENS HEOOXOAMMO OTKMOUUTL AAHHBLIN pexuMm. [lo-
crneaoBaTenbHOCTb ENCTBMI aHanorM4yHa BKITHOYEHUIO MOBEPKM.
Mpu BbIXOAE U3 NOBEPKU coaepkmmoe Tekylen Bl BocctaHaBnvBaeTcs.

onbl
— HOpMarnbHO pPasoMKHYTbIN; H3 — HopmasnibHO 3aMKHYTbIN

BHUMAHMUE! TlMocne okoH4aHWsi NOBepkn HEOOXOAMMO YCTaHOBWUTbL OATy U BPeEMS U
coenatb CBPOC APXUBA.

Mpumeyanune [py NoBepke B aBTOMATUYECKOM PEXUME NEPEBOA, BLIYUCIUTENS B PEXUM
NOBEPKM U BO3BPAT M3 HETO, a Takke yCTaHOBKa BpeMeHU 1 cBpoc apxusa

npounssogsatca ABTOMATUYECKW.

YpoBeHb
T noars. Bpewms noaTBepxaeHusi cpabatbiBaHus (0+99 c)
YNPABJNEHUE 52
Wcnonb3oBaxne B2: m — B2 He ucnonbayetcs (Toneko bA1); Aa — bA2 nc-
WUcn. A2
nonbaytotca A1 n b2
BO1<>B2 Cnocob nepekrtoyeHust B: BpyyHyto — nepekrtovenne B[ ¢ knasuatypbl unm ¢ MK,
IABTO, N0 AaTe — aBTOMaTnyeckoe nepeknodeHve B no nare
YnpaBneHue cmeHon B[l ¢ knaBuaTypbl: 3anpeT — cMeHa
C knas. B[ 3anpelueHa; C naponem — cmeHa B[] no naponto npu
lyCTaHoBMneHHou 3awwmte, C AgocTynom — cmeHa B[] Tonbko | 3HayeHns gencrautens-
Npy CHATON 3alunTe Hbl NPV Ha3HaYeHUN
YnpaBneHue cmeHoit B[ ¢ MNK: 3anpet — cvera B[ sanpe- | BA1<>B[2 «Bpy4Hyto»
CNK LweHa; C naponeM — cmeHa B[] Bo3aMoXHa 1o naporsito npu
YCTaHOBMEHHON 3aluuTe
3HayeHus gencTeuTenb-
BO1c Oata nepexopa 6A2—>6[1 Hbl NIV HA3HAYEHMI
BO2 c Oata nepexona bA1->6[2 BA1<>BL2 «AsTo, no

nare»

MHdpopmaums o pakte noBepkn OUKCUPYETCS B apXmMBe COObLITUIA.
3.8.6 CmeHa akmueHoli B[]
[Nogpasgen npegHasHavyeH Ang CMeHbl akTueHon Bl.

R B R O F TS
1111

AxtuB. Bl: A1 el vE |AkTuBe. BA: A2

Tun 6atapeu: AA usmeHnn | Tun 6aTtapen: AA

¥ 4
BA1 f Bbi6op . B I'IepleKmOHeHVle“ BA I'IePeKmoueHVle"Eﬂ
BosBpat 6e3 aKTUBHOM B/l BOA, C naponem C nocTynom
‘ BBOﬂ dukcaums

U3MeHunsa i+
U3MeHUN

Puc. 3.18 — CmeHa akTtnBHom B[]

MpumeyvaHne WameHeHne Tekyllen B/ ¢ knaBnaTypbl BO3MOXHO MPW YCIOBUSIX:
1. Vicnonb3osanue B2 paspewenro (YNPABINEHUE BO2—-
Ucnonb3oBanue 62-[a).
2. 3apaH cnocob nepekntoyeHns B «Bpy4Hyto».
3. PaspelueHa cmeHa B[] ¢ knaematypsl (C naponem unu C goctynom).
4. Cxembl namepeHuii Bo Bcex TB (TB1...TB3) B[12 He paBHbI Hynt0.
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3.8.1 UHopmauyusi o npubope
Mpu BXOAe B AaHHLIV NYHKT HA 3KpaHe oTobpaxkatoTca ceegeHus o npubope.
Mopenb BblYUCAUTENS TB7-04.1M
AnnapatHas Bepcus mmp AB 5.0 nB 2.00 le=m [pOrpammHasn sepcus

3aBoackoit Homep ==»| N 18001234 KCK=EBO3 [¢=m KOHTpO/IbHas CyMMa KasmbpoBoK
KoHTposnbHasa cymma MO ==p| KCMO=8DC2, KCH=7478 |e=m KOHTPO/IbHasi CyMMa HacTpoeK

Puc. 3.12 — Hdpopmaums o npubope

3.8.2 KommyHukayuu

Moppasgen npegHasHadeH ans HacTponku Com-nopToB.
CkopocTb obmeHa BblbupaeTcs B gnanasoHe 1200...115200 6uT/c.
HoctynHbl npoTokonbl: Modbus RTU, Modbus ASII, PPP.

|| Mpumeyanune [Mopt Com1 cooteeTCTBYET MHTEPency RS232, Com2 — Ethernet/RS485. ||

MH¢OPMA%MR O NMPUBOPE CkopocTtb: 9600 B0, i i i l
Mpotokon: Modbus RTU > 9600
HANAOKA 19200
38400

SHEPIOMNOTPEBJIEHUE
CKOi OCThb: 9600@ s 1>Modbus RTU

Mpotokon: Modbus RTU| Modbus ASCII

I

Puc. 3.13 — Hactpoiika Com-nopToB

|| Mpumevanne MakcumanbHas ckopocTk obmeHa no nHTepdency RS232 9600 kout/c. ||

MpumeyaHue [Mpu pabote no uHtepdency Ethernet Hactporikn Com2 omkHbI ObITh:
CkopocTtb — 115200; MNpoTtokon — Modbus RTU.

3.8.3 Hanadka
B gaHHoM nyHkTe OT06pa)KalOTCF| 3Ha4YeHns BXOOHbIX CUrHaroB Mo KaXXaomMy 13 KaHarnos.
Homep KaHiﬂa BquHme napameTtpa

. { 11=12,0 MA (1904)

o mmp | | 1171

K 15=10,0 MA (1203) Ko AL
R1=129,230 Om (1234) ||

ConpoTtuBneHue —»{ .....
R6=129,230 Om (1234)
{ F1=1,275Ty N=123
YactoTa memp | - .. - - <=m KONM4ecTBO UMNYNbCOB
F7=0,275Ty N=023

Puc. 3.14 — 3Ha4yeHuMs BXoOgHbIX CUrHanos

|| MpumevaHne 3HayeHue yacToTbl F8 cOOTBETCTBYET AOM. MMMYNLCHOMY BXOAY. ||

3.8.4 [uckpemHble ex0o0bl
B naHHOM nyHKTe 0TOGpakatoTCst 3HAaYEHNSI BXOAHbBIX CUTHANOB Ha OUCKPETHbIX BXOAAX.
HOMep ANCKPETHOro Bxoaa
¥
AB1 AB2 AB3 [B4
1 0 0 0

A

T
CocTosiHMe AUCKPETHOro BXoAa:
- 0 - BXOAHOW CUrHan oTCyTCTBYeT;
- 1 - BXOAHOW CUrHan npucyTcTByeT
Puc. 3.15 — CocTtosiHMe BXOOHbIX CUrHANoB Ha ANCKPETHbIX BXodax

|| Mpumeyanne B mopgenu 04.1M JlainT AMCKPETHbIE BXOAb! OTCYTCTBYHOT. ||
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MNapameTtpbl HacTpouku TB1...TB3

OBLUME

CH Cxema n3mepeHnusi: 0 + 14. NMpu CU=0 — TB He ncnonb3yetcs

KT3 — KoHdpurypaumusa Tpybonposoga 3. KT3=: 0 — HeT namepenuii B Tp-ge 3; 1 — us-
KT3 . .
MepeHune Tonbko V3; 2 — namepeHne Tonbko t3; 3 —mamepenne V3 u t3, pacyet macchl

PPT M3. ®PT — popmyna pacyeta tenna 0 + 10
KoHTp.t KoHTponb TekyLumx Temneparyp: — KOHTPOIb BbIXOAa 3a AnanasoH U3MePeHi 1

0CTaHOB cyeTa; C NoACT. — KOHTPOSb U pacyeT Q v M no tgor

KoHTponb pasHoctu Temnepatyp dt=(t1-t2)<tmin: Het — HeT koHTpons; [SXkP lelilgd —
KoHTp.dt |koHTpOnb 1 NpoaomkeHne cyeta; C NOACT. — KOHTPOIb U cyeT no dtmin, CyeT oTM. —
KOHTPOMb U OCTaHOB cyeTa

dtmin MuHuUMmanbHas pas3HocTb Temnepatyp. Beibupaetca 2 unm 3 °C

Mcnonb3oBaHve TemnepaTtypbl xonoAHow BoAbl tx: HeT — tx He ucnonbayetcs (hx=0),

Wen.tx HoroB. — ucnonbayetcs txa; U3m. tx namepsietcs
txa [oroBopHas Temnepatypa xonogHow Bogel: 0 + 99,9 °C
Pxa [loroBopHoe aBcorioTHOe AaBNeHMe XONoAHoM Boakl: 1 + 25, krc/cm?

KoHTpornb YacoBoro Tenna Q12 Ha oTpuuaTernbsHoe 3HaveHue: HeT — HeT koHTponsi; Bes
KoHTp.Q [moAacT. — ecTb KOHTponb; (#yledilgd — KOHTpOrb 1 NpucBoeHne 0 cnaraembim Q12 npu
Q12<0. CYeT OTM. — KOHTPO/b 3HAYEHUs U OCTAHOB cYeTa

KoHTpornb pasHocTy YacoBbix macc dM=(M1-M2): EE — HeT koHTpons; be3 noacT.1 — KoH-
Tponb dM<— HE; Bes noacT.2 - koHtponb | dM| >HE; C noacT.1 — koHtpons dM<— HB v npu-
KonTp.dM |cBoerre M1 1 M2 cpeaHero aHaueus;; C noAcT.2 — koHTpons | dM | >HE 1 npucsoerne M1 n
M2 cpegHero 3HaveHusi

[lonycTvmasi BenuunHa HebanaHca macc: H6=107 dMmax (M1+M2)

dMmax | YcraBka Ha HebanaHc yacoBow maccbl: 0 + 4 % ot (M1+M2)

WUcn.tHB | ViamepeHve TeMnepaTtypbl Bo3ayxa tHe: m —He n3mepsietcs;; U3m. — nsmepsietcs

KoHTponb peBepca. [Jll — HET KOHTPOIs; Be3 MOACT. — eCTh KOHTPOSb; C MOACT. — KOH-

Kowtp.R TPOIb U U3MEHEHME anropuTma pacyeTa; CHeT OTM. — KOHTPOITb M OCTaHOB cYeTa
Ucn.Qre Wcnonb3oBaHue QTB: — pacyeT Q1B B TB; HeT — HeT pacueTta QT8 B TB; Cymma

— Qcym=+QrB; PaszHocTb — Qcym= —QTB

MNapameTpbl no Tpy6on namv TP1, TP2 u TP3
Twun BogocyeTymnka: MexaHuy. - mexaHudeckuii; BN LIl - aneKTpoHHbIN; Tene-
MeTp. — UndpoBor kaHan pacxogomepa Nurepcnoy
Bec umn. | Bec umnynbca Bogocyetynka: 0+9999,999, nutp
KoHTponb anexrponutanus BC: m — HEeT KOHTporst; CeTb 0BLL,. — KOHTPOIb 06LLEl CeTV NiuTa-
Husa BC; MHamBna.«PC» —koHTponb paboTocnocobHOCcTH pacxogomMepoB «lutepdpnioy»
KoHTpomb 4acoBoro oGbema: [Rlea] — HeT KOHTpOnst; Be3 MOACT. — KOHTPOmb V>Vmax
0<V<Vmin; C noAcT. — KOHTPOMb 1 NPUCBOeHNe nokadaHuam V=Vaor npm V>Vmax, V=Vmin
KoHTp.V |npu 0<V<Vmin 1 V=0 npu 0; C noAacT. u KoHTp.U — ToXe, 4To «C NOACT.» 1 Npu
KoHTp.BC#HeT nprcBoeHve nokasanusam V=Vaor npu oTCyTCTBUAMN HanpsbkeHns ceTu; Cyet
OTMEHeH — Toxe, 4To «bes noAcT.», u octaHoBka cHeTano Qu M

KoHtp. BC

Vmax BepxHsisi ycTaBka Ha yacoBon o6bem: 0 + 99999,9; m

Vmin HwxHsia ycTaBka Ha YacoBon o6beM: 0 + 99999,9; M

Vpor JloroBopHOIt YacoBoit 06bem: 0 + 99999,9; m°

toor [oroBopHas Temnepartypa B Tpybonposoge: 0 = 175, °C

Ppor [oroBopHoe abcontoTHoe faBneHune B Tpybonposoge: 1 + 25, krc/cm

Hanuuue gatuvka gaBneHvs: m — HeT aatyuka; EcTb, ucn — ectb gatumk, pacyeT sHTanb-

OaTtuuk P |
n1K 1 NNoTHocTK no Puam; EcTb, He ucn — ecTb AaTtyuK, pacyeT no Poor
PB BepxHuii Npefen AuanasoHa U3aMepeHnii aTumka: 1 + 25 kolom’
Pn [MonpaBka Ha BbICOTY BOASHOrO cTonba B MMNynbCHON Tpyoke: tE +99m

KonTp.MT | KoHTponb nycToi Tpybbi: m — HeT KoHTpons; [a - eCTb KOHTPOIb

Bxoa NT | Homep Bxoga KOHTpons nmycTon Tpy6bl: 1+4. E— BXO[ He ucnonb3yercs

Homep Bxopa koHTpons pesepca: 1+4 (Tonbko B Tp2 ana CN=4, KT3=1). E— BXO[4 He

Bxoa R
ncnonb3yeTcst
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2.7 CxeMbl n3mepeHnm B cuctemax TB1...TB3 3.7.1  [uazHocmuka cocmosiHusi pacxodomepa [Tumepgbrioy
c T E KoHTponb napameTpoB, nepefaBaeMbIXx PacXo4OMEpPOM MO TeNemMeTpun OOCTYMNEH B
xema vg&nepeHMM ; % E g g dm Q12 Qr QT meHio CEPBUC/TENNIEMETPUA. MocnepoBaTtenbHOCTb AEWCTBUI MO NPOCMOTPY napa-
(CW) ) MeTPOB pacxo4oMepOB npuBeaeHa Ha puc. 3.11.
TKPbiTble CACTEMBbI —
Nl (M1-M2) M1-(h1-h2)+dM-(h2—hx): Her 02.02.1911:58:00
L gt 3] _ N ? (M1-M2) M2:(h1-h2)+dM:(h1-hx)1) .HeT . Lo o -
et |, 1] 5% (M1-M2) [M1-(h1-h2)+dM-(h2-hx)"| dM-(h3-hx) | o - - 3.
2 922 3|s|e (M1-M2) [M2:(h1-h2)+dM-(h1-hx)"| dM-(h3-hx) | O NINCKREIHLIE RXQ Nk
) (h14 -(hod N WHoO| TENEMETPUSA, kauan 1
3 Q M3 M2-(h1-h2)+dM-(h1-hx) | M3 (h3-hx) 3aB.HoMep: 123321
f’1©"1 tt [cu=2] |1 | (M1-mM2) Mt-(h1-h2)+dM-(h2-hx))| wer ~ Bec umn.: 2,0.n/umn
[ = (] ~ H :
G: 1.5 M3
P2 e2 vz[[]]‘—P- S35 T M1-M2) [M2(h1-h2+dM-(h1-hx)"|  Her c L e w3
F."P‘3 ___ o= . w3 o | s[5 m1-m2) w1 (r-h2pam 2’| M3m3Y |1, g ® Toabr 1254 > Mapamerpel MuTepdroy
bl — 7 [3 2 (M1-M2) [M2:(h1-h2)+dM-(h1-hw)"| M3-(h3-hx) |O O @ pRag g Ou ¥ PESYTIBTATEL MISHEpenY
A: 2.000
Cn=3 .
P1 gtl1 . | . | . | B: 0.120
e AP L % e M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx) o e 3:ts )
P2 gt2 V2 -€)—P- gglg o )
179 3|27 M3 M2:(h1-h2)+M3:(h1-hx) | M3:(h3-hx) Puc. 3.11 — MNMopsaok NpocMoTpa COCTOSHUS pacxooMepa
[unarHoctuyeckne coobLUeHUs OT pacxogomepa nepenarTcs B CUCTEME KOLMPOBKU
N i cn=4] , 1 S} (M1-M2)+M3) M1-(h1-h2)+dM-(h2-hx) Het NAMUR. MepeyeHb anarHoCcTUYeCKVX CooBLUEHNIT NPHUBEaeH B Tabnuue 11.
" ‘ 3 | 2| X[ |M1-M2)+M3| M2-(h1-h2)+dM:-(h1-hx) HeT ~ Ta6nuua 11.
V3 Fft?3 3 1SS R |(M1-M2)+M3| M1-(h1-h2)+dM:(h2-hx) HeT ¢/ Kogb! owmbok Mutepdnoy Ha nHaukatope TB7
3 L [(M1-M2)+M3| M2-(h1-h2)+dM-(h1-hx) | Her EQ _ |3arpAsHenue anekTposios
3akphiTble CHCTEM bl E§ Eiﬁl?‘liggzg;b annapartypbl
N . - . | - |
PV gt cn=s]|, L 2 M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h2-hx) E4 MarHnT
32| M3 M2-(h1-h2)+M3-(h1-hx)| M3-(h2-hx) | o E5 3amblkaH1e 3MeKTPoaoB
v3 P3t?3 3 1) g|< Q M3 M1-(h1-h2)+M3-(h2-hx) | M3-(h3-hx) | © A9 Hoctyn k kanubpoBkam
3 g M3 M2:(h1-h2)+M3-(h1-hx) | M3:(h3-hx) E11 Meperpy3ka 4YacTOTHOrO BbixoAa
—[o] (M1-M2) M1-(h1-h2) HeT E12 Pacxop 6onblue Makcumyma
SPLY et Cn=6 || = 5 [(M1-M2) [M1-(h1-h2)+dM-(h2-hx)" HeT N F20 O6pbIB MHAYKTOpa
S|2] [ (M1-M2) M2:(h1-h2) HeT g F21 K3 nHgykTopa
17 92L i I R (M1-M2) [M2:(h1-h2)+dM:-(h1-hx)" HeT A22 Owwnbka Toka
N (M1-M2) M1-(h1-h2) M3-(h3-hx) | 9
____________________ L2 1>> @ .
e S PN Q[ (M1-M2)_[MA-(hi-h2)+dM-(h2-h)"| M3-(h3-hw) | & 3.8  CepBucHble chyHKUMMU
“’—@—'“._ ____________________ 17 [2] Q[ (M1-M2) M2-(h1-h2) M3-(h3-hx) 5 MeHio « CEPBUC» npegHa3sHaveHo Ans:
3 (M1-M2) [M2-(h1-h2)+dM-(h1-hx)"| M3-(h3-hx) | O e npocmoTpa uHdopmauum o npnbope (Cepsuc—-MHdpopmauusi o npubope);
[PLV1 gt cn=71= _ ~ e HacCTPOWKM KOMMYHUKaLMOHHbIX nopToB Com1 n Com2 (Ceperc—KommyHukaLmm);
*—@— 5|0 ) HeT M1-(h1-h2) HeT b e KOHTPOMS 3HayeHus BXoAdHbIX curHanos (Cepsuc—Hanagka);
\P2qt2 [[]] o 2| = e cOpoca cogepXvMmMoro apxvea 1 UToroBbix napameTpoB (Cepsuc-Copoc apxuBa);
;4__3_—___ _____ 5551 o e P + o e nepeBofa BbluUCMTENS B pexum nosepku (Cepsuc—lloeepka);
L L @V ?tl 1310 C,C: HeT M1-(h1-h2) M3:(h3-hx) |& g o nepeknoyeHns aktmeHon bl (Cepuc—AktmeHasa bI);
Mo : = o e MpocMOTpa CTaTUCTUKK Mo 3HepronoTpebnexnto (CepBuc—3HepronoTpebneHuve);
Plet Cn=81< _ N e MpocMoTpa annapaTHbIx HeucnpaBHocTen (CepBuc—Ann. HeMcnpaBHOCTH);
g §|2 Nk HeT M2:(h1-h2) HeT S e  KOHTPOIS COCTOSIHUSI AUCKPETHBIX BXx0A0B (CepBUc—ncKkpeTHble BXoabl);
etz 2 = 512 e KOHTpOns HanpshkeHusi nutaHus (CepBuc—Hanp. nutaHms);
I ‘ g Q &8 e MpoCMOTpa cocTosHMA pacxogomepa MNutepdnoy (Cepuc—TenemeTpus).
'IJ.P3 ©V3 ?t|3‘ 3|2 Q HeT M2:(h1-h2) M3:-(h3-hx) 56 Ina exopga B mMeHio «CEPBUC» crneayeT paspelunTb CEpBUCHBIN YPOBEHL MEHIO,
IR, AR ‘ yaepxuBasi He meHee 8 ¢ knaesuwy MEHHO.
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T [
3.7 Pexum «TENEMETPUA» Cxema(vgll\dll)epeH”” £l S22 dm Q12 Qr (Qms
Pexum Tenemetpuu (TJIM) npegHasHaveH anst nepegavn U3MepuTenbHOW, AuarHo-
CTUYECKOW W MOEHTUUKALMOHHONM UHopMaLmK Ha TennoBbiumcnnTens TB7 vcnonHe- TynnkoBble cucrembl
HMs M no umnynbcHoMy Bbixogdy pacxogomepoB Mutepdnoy. b1 Vi atl Cn=910|4 5 Het M1-(h1-hx) HeT ~
Mepepnade noanexar creaytoLLMe NapameTpbi: +l—@7—> 1|42 g| T wer M1-(h1-hx) HeT o
— TEKyLUMI pacxon, F_J:Pé _________ V3 ",53_; ST XS
— 06bembl C HApacTaloLMM UTOrOM B MPSIMOM U OBPaTHOM HanpaBreHUsx; Bpems “’—Q_’*L 77777777777777777777 (34 @ Het M1-(h1-hx) M3:(h3-hx) 56
HapaboTkM 1 BpeMs HapaboTkM ¢ OLIMOKOW pacxogomepa.
— napameTpbl HACTPONKM 1 UOESHTUUKALIMMK: BEC MMMYNbea, [1Y, MakcuMarnsHbIn pacxon P2_v2 gt2 cn=10) 92> 5 Her M2:(h2-hx) Her N
W Knacc pacxofoMepa, 3aBOACKON HOMEp, KannMBpoBOUHbIE KOIMMULIMEHTLI, HOMEP BEPCUN #@—»— 1|55 ST HeT M2-(h2-hx) HeT e}
W KOHTPOIbHas cymma BCTPOeHHOro MO, pexxvMbl YACTOMMMNYbCHBLIX BbIXOAO0B. T’J:Pé """""" V3 "?Ez‘; SN 2 T o
L,—g)_,.. ¢ (ho| (h3 N @
[na paboTbl B peXMMe TENemMeTpun OAVH U3 YNCTIOUMIYMLCHBIX BBIXOAOB PacXodo- [ 139 @ Her M2:(h2-hx) M3:(h3-hx) 5G
mMepoB MNutepd oy npeaBapuTenbHO AOMKEH OblTb HACTPOEH Ha pexuM «TenemeTpusi». —
Prvign  (CUM=11)0 6 HeT | M1-(h1-hx)+M2-(h2-hx) HeT ~
MpumeyaHue B pexvMe TenemeTpum MoryT paboTaTh Kak BCe MMMYNbCHbIE BXOAb! Bbl- *—@—* |l =
YMCnUTENs, Tak U OTAENbHbIE, COBMECTHO C MMMYIbCHBIM PEXUMOM MO 172 X2 92 1168 & HeT M1-(h1-hx)+M2-(h2-hx) HeT ©
. > @ ________________ > >|>
OpYruM KaHanam e & @ o
Pacxogomep MuTepcnoy noaknioyYaeTcst CTaHAapTHBIM 06pa3oM Mo YMCIIOUMMYTbC- p—K)— (36 | Her  [MI(hi-hx)rM2 (h2-hx)| M3:(h3-hx) 56
HOMy Bbixody. B HacTpoikax BblMMCNMTENs criefyeT YCTaHOBUTb TUM BOAOCHETYMKA — Wamepenne obuema
«Tun BC=TenemeTtpus». V=12
1P = - HeT HeT HeT
MpumeyaHue Tok NOTpebeHUs TENNOBLIYUCTIUTESNS B PEXUME TENEMETPUM BhiLLE, YEM "—@—" <
npv paboTe B UMMYIIbCHOM peXxumMe, No3TOMY NpuMeHsTs TB7 B JaHHOM 172 N2 s § § § 5 HeT HeT HeT 5
pexume pekoMeHYeTCs C BHELLUHUM GIOKOM NUTaHWSI. fmmmmmo @ ____________ -
N V3 et o
‘L.J-—@_N‘ HeT HeT HeT
MpumeyaHua [Npu NCNONb30BaHUM pPeXMMa TENEMETPUN Psif, HACTPOEYHbIX NapameT- TI=13 Cxembl Ha uctounuke
pPOB MOFYT NPUHMMaTb Ntobble 3HAYEHNS, TaK Kak He UCMOMb3YTCs B NpoLiecce pa- v T 7 HeT M1-h1-M2:h2-M3-hxs HeT
60ThI. B wactHocTM: ¥ h I X — |
1. Bec umnynbca (napameTtp BU). PeanbHbi BeC MMnynbca pacxogomepa nepeaa- z ev2r2|gf1]|2l2 ;& M3 M1-(h1-h2)+M3-(h2-hx) HeT N
€TCs MO KaHarny CBA3u. 5 I g BN ]
~ _ v3 t3
2. NpvmeHeHne AMCKPEeTHOro BXoAa ANns KOHTpons pesepca. [aHHbIi napameTp nc o P3 3 M3 M2:(h1-h2)+M3-(h1-hx) et
nonb3yeTcs TonbKo B KoHurypaumun CU=4, KT3=1. lameHeHne HanpaBneHns no- > b L,
TOKa TENNOHOCUTENS NepeaaeTcs No TeneMeTpum, No3TOMY AUCKPETHBI BXOA HE —
e Cn=14 |g Het M1-h1-M2-h2-M3-h3 HeT
. V1 t1 P1
3. MpuMeHeHWe ANCKPETHOro BXoaa AN KOHTPOMS OTCYTCTBUS TENNOHOCUTENS. ¥ s L AR ~
OTcyTCcTBUE TENNOHOCUTENS NepeaaeTcs No TenemeTpum, No3TOMY AUCKPETHbLIN 2 ?tz v2p2|3(9]| (& M3 M1-(h1-h2)+M3:(h2-h3) HeT >
BXOf] HE UCTONb3yeTcs. S T L L {>>]
L * 10 M3 M2:-(h1-h2)+M3-(h1-h3) HeT
MpumeyaHve
V' 3Hauenne Tenmnosoit aHeprum  Q12, paccuutaHHoe no  chopmynam
®PT=1 [Q=M1+(h1-h2)+dM:(h2-hx)] wnnn SPT=3 [Q=M2:(h1-h2)+dMe+(h1-hx)] npwu
dM=(M1-M2) TOXOEecTBEHHO paBHO SHEpPrun, paccynTaHHoOW no  dopmyne

Q=M1+(h1-hx)-M2+(h2-hx).
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3 WUcnonb3oBaHue Mo Ha3HaAYeHUO

3.1 npOCMOTp n N3IMeHeHne HaCTpoeYyHbIX NnapamMmeTpoB

3.1.1  [MpocMmomp HacmpoeyYHbIX NapamMmempoe Mo UHOUKamopy

CocrtaB 1 0603HayveHVe NapaMeTpoB HACTPOWKN NPUBEAEHBI B NMyHKTE 2.6.

Beibop nogpasgenos, rpynn napameTpoB M MapaMeTpOB BLIMOMHAETCA KnaBuwamu
@ unm @ BXOA B BbIOpaHHbIN nogpasgen (rpynny unv napameTtp) — knasvwen Beog,
BO3BpaT Ha NpeAbiayLwunii ypoBEeHb MEHI0 — knasuweri MeHto.

Ecnun BblGpaHHbIN napamMeTp He akTyarieH B KOHKPETHOW KOHdUrypauum, To OH uc-
KrntoyaeTcs U3 MeHto (He oTobpaxaeTcs Ha aKpaHe).

Moppasnen BA2 merio HACTPOMKU vcknioyaloTcs M3 NpocMoTpa Mpu yCTaHOBKE
napametpa «Mcnonbs. B2 — Het».

Mpvmep NnpocMoTpa napamMeTpoB HAaCTPOMKK NpuBeAeH Ha puc.3.1.

Mopsigok NpocMoTpa napameTpoB HAaCTPOKK:

1. YCTaHOBUTb CEPBUCHBIN PeXVUM NPOCMOTPa, Haxas Ha 8 ¢ kHorky MeHto.

2. BoibpaTb meHio «<HACTPOUKWU» 1 HaxxaTb kHONKy Beoga.

3. Knasuwamu @ unu @ BblbpaTh Tpebyembin noapaspen (CMCTEMHbIE, BT,
b02, OOM.UMM.BXOA wnu YNPABIL. B») n HaxaTb kHONKy «BBogy».

4. Knasuwamu @ nnu @ MOXHO BblBpaThb MHTEpPECYLWMI NapameTp Ans NpocMoT-
pa 3HayeHus.

5. [Ina nepexofa K n. 4 cnegyeTt HaxaTb KHONKYy «MeHto». [ns nepexoga K nn. 3 unu
2 Heo6x0aMMO HaxaTb KHOMKY « MeHK» HECKOMNbKO pas.
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nokasaHusa no V3 n M3. HapawwusaHne V2 n M2 octaHasnusaetcs. [1pn 3TOM KOHTPOSb
pasHocTu Temnepartyp oTkntoyaetca. HC no peeepcy He dmkcupyeTcs.

Mpn «KoHTp. R=CyYeT oTMeHeH.». PacyeT maccbl 1 TEeNNOBON 3HEpPrnv ocTaHaBnu-
BaeTCsl, B apxvBbl 3aHOCATCA hakTM4eckne 3HaveHus obbemoB no V2 u V3, a Takke
dukcnpyetca HC no pesepcy.

B 3aBMCMMOCTM OT pEXMMOB BbIXOAOB PacX04OMEPOB BO3MOXHO 3 BapuaHTa KOH-
Tponsa pesepca B TB7.

Tabnuua 10 BapuaHTbl nogknoyeHns u Hactpoiku TB7 anst ydeta pesepca

BHUMAHMUE! V3meHeHns  napaMeTpoB B  pexuMme  MNpocMOTpa  HacTpoek

HEBO3MOXHO!
g%PoBzviég 11:07:04 ( A «A» - BOCTYN K U3MEHEeHM0 paspelleH
Her cumBona - gocryn 3AKPbHIT
TEKYLWMUWE

CUCTEMHBbIE

Bbibop paszena

®
eTANDEXoR o ®

Bbi6op TB

Bbi6op napaMeTpa M3 cnucka

OBLUIUNE

. TPYBA2
YKasaTesnb Ha TPYBA3
TeKylee 3HaveHmne

N3meHeHune @
4YMCNOBOro napamerpa
@ G—H Tun BC=21E€KTPOH.
1.Hooo00 Bec umn=1.0 n/umn

Beop KoHTp.BC=HeTt
KoHTp.V=Her

Mexto) dukcaums
L @ @ HOBOrO 3Ha4yeHus
Bbi6op paspsaa Bbixog
NS U3MEHEHUS 6e3 n3MeHeHWi

Puc. 3.1 — MNMpumep npocmoTpa 3Ha4YeHUsA napameTpa HaCTPONKM

BbiGop 3HauyeHust

©® ©®

Bbi6bop napameTpa BriGop nogpasgena

OTo6parkaeTcs TO/IbKO
npwv paspeweHHoM aocryne !

MameHeHne yncna

BapuaHTh! KOHTPONS: Pexum BblI- Mapa- HacTpoiku no tpy6am
pesepca xofa BC Ha MeTp Tp1 Tp2 Tp3
Tp2
- TQ,?&:;‘;”;:S;%*JL vi F1 Tun BC| Onektp | Onektp | 3nektp
= - % J -
&S| O6pathblii V2 UMMYNbCH. KoHTp. | CeTb 06w/ | CeTb 06w/ | CeTb 00w/
= 0
s TPYEnPOBoA QJ;"="‘JLI EI\ZM;yanH BC |WHaus.PC | MHams.PC | UHane.PC
i e Q@’VG ~ |BxonR 0
o~ Tgﬁggfpﬁgg'ﬂ %ﬁ-"— Vi F1 Tun BC| Onektp nekTp onekTp
% Og:THblﬁ V2 [MAYIIbCH. KoHTp. | CeTb 06w/ | CeTb 06/ HET
3 |TPYgenposoa 91;:‘"“"’J1_ F2 - BC |Wuaue.PC | Nuans.PC
3= noruyeckuii
AN Bxoa R 1.4
n i V1

'02 Tpgggl%”é:gn M Tun BC|TenemeTp. | TenemeTp.| 3nekTp
I —» S/ F1(F2) - KoHTp.
®© "
ET&EO?;U%H - V2|renemerpus BC WNuane.PC | Unane.PC HET
T| TNM
0| — N\ Bxog R ---

3.6 Koppekuusa yacoB TensnoBblYMCNIUTENS

BbluncnuTens gonyckaeT KOppeKUmio TeKyLero BpemeHn 6e3 cHATMSA nnomobl npea-
cTaBuTenNs cHabXxatoLLel opraHmMsaumu.

[Owana3oH Koppekumn 15 MuH. PaspeLleHHbIi MHTepBan Koppekumn Bpemenn ¢ 20
00 40 MuH TeKyLlero 4aca, 4ToObl B pe3ynbTaTe KOPpPEKLUM YacoB He Npoucxoguna cme-
Ha TekyLLlero yaca.

Mopsinok Koppekumn 4Yacos:

1. 3anpeTuTb JOCTYN K HACTPOEYHbLIM MapaMeTpam.

2. YCTaHOBUTb CEPBUCHBIN PEXMM MPOCMOTPA, HaxaB Ha 8 ¢ kHonky MeHto.

3. BoibpaTb MeHi0 «HACTPOWUKWU» 1 HaxaTb kHonky Beogp.

4. Boibpatb nogpasgen « CUCTEMHbBIE» u HaxaTtb kHonky «BBoay.

5. KnaBuwamu @ unm @ BblGpaTh nogpasgen HACTP. OATbI/BPEMEHW n HaxaTb
KHONKy «BBopy».

6. Knasuwamu @ unu @ BblbpaTh nogpasnen BPEMA n HaxaTb kHoMky «BBoa».

7. KnaBuwamu @ unm @ yCTaHOBUTbL Tpebyemoe BpeMsi 1 HaxaTb kHonky Beoga,.

8. [Ins BbIX04a B IMaBHOE MEH0 HaxaTb KHoMKy « MeHIo» HECKOmbKO pas.

BHUMAHMUE! Ecnu BbiNonHWTL onepauuun no nn 2...6 npu paspeLlleHHoM gocTtyne, To

6yaeT BbinonHeH CBPOC apxuBa!
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BapwuaHTbl npeacTaBneHns MHOpPMaLuum B apxvBax B 3aBUCHMOCTM OT 3HaYeHus na-
pameTpa «KoHTp.V» npeacraeneHsl B Tabnuue 8.
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Tabnuua 8.
KoHTp.V Vpakr=0 0<Vakr<Vmin Vpakr>Vmax
3HayveHune | Kog HC | 3HauyeHune | Kog HC | 3HauyeHune | Kog HC
Het Vpakr HeT Vpakt HeT
Be3 noacr. Vdpakt «<» Vpakr «>»
C noacr. 0 HeT Vmin «<» Voor «>»
C noAcT. 1 KoHTp.U " Vmin «<» Vpgor «>»
CueT OTMeHeH ~) VpakT «<» Vbakt | «>»
R I'Ipm nponagaHun ceTeBoro NMTaHUA B apxmB 3anncbliBaeTCd 3Ha4eHne JOroBopHoOro obbema
(Voor) un kog HC «I». Mpu apyrux 3HadveHnsx «KoHTp.V» B apxmse dukenpyetcs kog HC «I», a

gyaquMe 4acoBOro oGbema 3aMeHsieTCs NpoYepKamu.
PacueT mMaccbl U 3Heprum ocTaHaBnMBaeTcsl, B apxmee No o6bemy cpukenpyetes kog HC «<» munu
«>». 3HaYeHVe YacoBoro o6bema paBHO haKTUHECKOMY 3HAYEHMIO.

3.5.1 Konmposnb omcymcmeusi mensoHocumernsi (nycmasi mpy6a)

Bbluncnutens dukeupyeT akTt OoTCyTCTBMSA TennoHocuTens B Tpybonposoge npu
yCMoBUW, YTO pacxodomep BblAaeT normdeckuii curHan «lyctas Tpyba» unun ncnonbay-
eTcs pacxogomep MNutepdnoy B pexume TenemeTtpus.

Jlorndeckmin curHan nogaeTcst Ha oavH U3 AUCKpeTHbIX Bxoaos [1B1...[1B4. B HacTpomkax
no TpybonpoBody crnegnyeT ycTtaHoBUTb napameTp «KoHtp MT=0a» u 3agaTtb Homep Owuc-
KpeTHoro Bxoga: «Bxog MT=x», roe x — Homep BxoAa. [JononHUTENsLHO B HACTPOMKaX AuUC-
KpEeTHbIX BXOAOB 3a[aeTcs TWM YPOBHS BXOOHOMO KaHana (HopmManbHO 3aMkHyTbid (H3) nnn
HOpMarbHO pa3oMKHyThI (HP)) n BpeMs noateepaeHusi cpabatbiBaHust (TNoaTs. ).

Mpn ncnonb3osBaHun pacxogomepos NuTepdnoy B pexume Tenemetpus AMCKpeT-
Hble BXOAbl HE 3a4EeNCTBYHOTCS.

Mpu nosieneHun curHana «lyctaa Tpyba» gnutensHocTbio Bonee 2 MUHYT, Ha UHOK-
kaTope otobpaxaetcsa ko HC «o» ¢ ykasaHuem Homepa TpybonposBoga v HayvHaet
HapaLMBaTbCA UTOrOBbIN CHETYMK ANUTENBHOCTN OTCYTCTBUS TennoHocutens — TnT.

3.5.2 KoHnmposnb peeepca

KoHTpornb peBepca B TB7 BO3MOXEH TOMbKO AN OTKPbITbIX CUCTEM TennonoTpebne-
HMS, KOraa TennoHocuTenb nogaetcs No obpatHomy Tpybonposogy (Tp2). MNpumensie-
masi KoHcpurypaums Tennosoro Beoga CU=4, KT3=1, ®PT=1 unu 3; KonTp.R=EcTb.

BapuvaHTbl NpeacTaBneHns MHopMaLmny B apxmeBax B 3aBUCUMOCTU OT 3HaYeHus na-
pameTpa «KoHTp.R» npeacrtasneHsl B Tabnumue 9.

3.1.2 U3mMeHeHue HacmMpoOeYHbIX NapamMempos

BBoa HacTpoeyHbIx napameTpoB BbinonHAeTca ¢ nomolbio MK (bonee npegnoytu-
TenbHbIN BapyaHT CM. M. 4.4) nnu c knasmaTtypsbl.

3HayeHns1 HaCTPOEYHbIX NapaMeTpOB PEKOMEHAYETCS CBECTU BOEAMHO, B Buae Tab-
nvupl. Mpu HeobxoammocTn umeTb ABe B[l Tabnuupl cocTtaBnalTCA pasfenbHO Ans
kaxxgon 6a3bl 6aHHbIX BO1 n BA2.

[ns BBOAA (M3MEHEHNSA) HACTPOEYHbIX MApPaMeTpPOoB C KNnaBnaTypbl HE06X0AUMO:

1. PaspewwmTb goctyn Kk usmeHeHuto B[, KpaTKOBpEMEHHO HaXkaB Ha KHOMKY AOCTyna.
Mpun aTOM B NpaBoOM BEPXHEM yrny MHAMKaTOpa nosBnseTcs cumBon «d» — 4OCTyN K W3-
MEHEHWIO NapaMeTpPOB pa3peLLeH.

KHonka goctyna

Mopenu 01M...05M et Mogpenb 04.1M Jlant

Puc. 3.2 — PacnonoxeHue KHOMkK goctyna

M3meHeHne 3HavyeHus YNCrOBOro napameTpa BbINOMHSETCA nopas3psgHo. Tpebye-
MbIll pa3psg BblOuMpaeTcs Knasuwamm @ unu @ npu 3TOM BblOpaHHbIN pa3psa Bblae-
nseTcs MuraloLwyMM Kypcopom. MiameHeHne 3HavyeHns Lmdpbl U 3HAKOB «—» (MUHYC) U «.»
(Touka) ocyLlecTBnsieTCs KnaBuwamm @ hZ @

3aBepLuaeTcs M3MeHeHWe 3HavYeHns napameTpa Haxatuem knasuwy BBOL.

Ecnu 3agaHHOe 3HayeHne BHe yCTaHOBMEHHOro AnanasoHa, TO OHO UrHOpUpyeTcs m
Ha 9KpaH BbIBOAUTCH AnarHoctuyeckoe cooblueHne o6 ownbke (puc.3.3).

Owwnbka BBOAA 3Hau.
Paspew.guan.3Hau.:
0.0-10000.0

Puc. 3.3 — CoobuieHune 06 owmnbke npy BBOAE AaHHbIX

BHUMAHME! [Mo 3aBeplueHMio BBOAA HACTPOEYHbIX MapameTpoB Heobxoammo Kna-
Buwen MEHIO BbINTV Ha BEPXHUIN YPOBEHb MEHIO U BKNIOYUTbL 3alumTy
Ha U3MeHeHWe NapameTpPoB HaxaTueM Ha KHonky focTtyn!

Tabnuua 9
3HayeHus B apxmBe
KoHTp.R V2 V3 M2 V3 Kog HC
Het V2 V3 V2:p2 V3-p2 HeT
Be3 noacr. V2 V3 V2-p2 V3-p2 «R»
C nopgcTaH. 0 V2 0 V2:p2 HeT
CyeT OTM. V2 V3 --- --- «R»

Mpn «KoHnTp. R=Be3 nopgctaH.» KOHTPONMpPyeTCs TOMbKO CaM MpoLecc pesepca.
PacueT macchl 1 TeNnoBoM SHEPTUK BbINOMHSAETCS MO hakTUYECKUM 3HAYEHUsIM pacxoaa
n cpukeupyetcsa HC no pesepcy.

®ukcauma HC npoucxoguT ecnu curHan «Pesepc» OT pacxogomepa unm Hanumuve uv-
MynbCOB HA PEBEPCHOM BbIXOZE NPUCYTCTBYET HEMPEPLIBHO B TEYEHNE HE MEHEE 2 MUH.

Mpu «KoHTp. R=C noacTtaH.» peBepCHbI MOTOK B 06paTHOM TpybonpoBoae ukcu-
pyeTcsa B apxvBe no Tpybonposoay 3. To ecTb, Npu peBepce HapaluBalTCA UTOrOBbIE

3.2 Co6poc apxuBoB

Paszgen CBPOC APXUBA wmeHio TB7 npegHasHayeH Ansi oO6HyNeHns cogepXmmoro
N3MEpPUTENbHLIX apXVMBOB M WUTOrOBLIX 3HAYEHWI NapamMeTpoB Mpu BBOAEe npubopa B
KOMMEPYECKYHO 3KCMyaTauuto..

[ns BeinonHeHus onepaumn CBPOC APXUBA Heo6xoaoumo:

1. PaspewmTb JOCTYNn K HACTPOEYHbIM MapamMeTpaM, HaxaB KPaTKOBPEMEHHO Ha
KHOMKyY Agoctyna (cm. puc. 3.2);

2. C nomoLLblo knasuL unm @ BblIbpaTb 1 BoWiTu (HaxaTnem BBOQ) B pasgen
CEPBUC-CBPOC APXUBA;

3. Knasuwamm @ unm @ noaTBEpANTb HeobxoauMOCTb cbpoca «Aa» U HaxaTb
knasuwy BBOQM. [Ins oTka3a oT cbpoca BbibpaTh «HET».

Mpumeyvanue Onepaumnst «CBPOC APXUBA» 06HynseT TONbKo COAepXUMOe N3Mepu-
TeNbHbIX apXUBOB N UTOTOBbIE AaHHbIE.
HacTtpoiiku n cogepxmmoe apxuBoB coObITUI He 3mMeHstoTcsA!
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WHdopmauus o pakte cbpoca apxmBoB hUKCUPYETCS B apXxmBe cobbITUIA.

BBog ®ukcaums
W3MeHuin

HAJNIAOKA @ .
3HEPIOMOTPEBJ/IEHUE > Het 8B
ANN.HEUCNIPABHOCTU @ ES
CBEPOC APXUBA @ &

BosBpart 6e3
M3MeHUs

Puc. 3.4 — Cbpoc apxuBa
3.3 TpocMoTp TEKYLWMNX U UTOrOBbIX NOKa3aHUM1

MpocMOTp TEKyLLMX U UTOrOBLIX NMOKa3aHWI BbINOMHAETCA B nogpasgenax Tekywme u
UTorm rnaBHOro skpaHa MeHio.

K Tekylwmm napameTpam OTHOCHATCH 3Ha4eHMs pacxohoB, TemnepaTtyp, pasHOCTU
Temneparyp, AaBreHUs 1 TENI0BON MOLLHOCTW.

K ntoroeblM napameTpam OTHOCATCS 3Ha4YEHWUsi C HapacTaloLLMM MTOroM (0T MOMEHTa
cbpoca) o6bemoB, Macc, pasHOCTW Macc, TENIOBON 3HEPrMun, CHETUYMKN BPEMEHU HOp-
ManbHOW paboTbl 1 BPEeMEHW OTCYTCTBUS CYETa, CYETUMKWN ANMUTENbHOCTEN HeluTaTHbIX
cuTyaumn.

Mpy NpocMoTpe TeKyLuMx napameTpoB HanNpoOTUB M3MePSiEMOro napameTpa oTobpa-
xatotcs kogel HC. MNpu npocmoTpe ntoroebix napameTpos koabl HC oTcyTcTBYIOT.

Mpumep NnpocmoTpa TekyLmx nokasaHui no TB1 nokasaH Ha puc. 3.5, UTOroBbIX — Ha
puc. 3.6.

O6wwune napameTpbl
no B

P I TekywmenoTB1.06
. dt=33.782°C
=4.456
Go=2.456m3/u Px=4.456 krc/cm2

M @ @ pr6BOb|l|%%%0,u,a @ @

Beibop TekywumenoTB1.T
napameTpa |t=--- ©oC

02.02.1911:07:04
TEKYLWIWUE

APXWBbI

Bbibop WTornm no TB1.TP1
napametpa V=1134m3

@@ 1230T M=1130T
MapameTp BbI60;
@ @ Tpvﬁobl;po%ma @ @
Puc. 3.6 — MprmMep npocmoTpa UTOroBbIX NapaMeTpoB

B pasgene WUtorn no TB1(2,3)/O6wme ansi npocmMoTpa AOCTYMHblI CHETYMKM ONn-
TensHocTn HC:

Tmin — pacxoa MeHee MUHUMYMa; Tmax — pacxog 6onblue Makcumyma;
Tdt — pa3HocTb TemnepaTyp MeHee MUHUMYMa; Tan — OTKIIIOYEHME ANEKTPONUTaHNS;
Td — pyHKUMOHANBHBIN OTKa3; TnT — oTCYyTCTBME TEMNOHOCUTENS;
TpeB — Hannuue pesepca.

Cnocob koHTpons BbibrpaeTcs ycraHoBkol napameTpa «KoHTp. BC» no kaxgomy ns
TpybonpoBoaoB TennoBoro BBoda. VICTOUHMK curHana KoHTpons 3agaetcsa Bbloopom na-
pameTpa «AO0M. UMIN. BXOO-Ucnonb3.».

Mpy oTCyTCTBUM CETEBOIO NUTaHWS (BbIXOAE U3 CTPOS pacxodomepa unv obpbiBe NMHWN
CBsi3n — Tonbko ans MNutepdoy) popmmpyeTca kog anarHocTupyemon cutyauum HC «I» no
o6bemMy 1 macce Mo TpybonpoBoaaM, ANt KOTOPbIX YCTAaHOBIIEH PEXUM KOHTPOITS.

[anbHenwn pac4eT macc, NnoTpebrneHHoW 3HeprnM 1 apxvBMpoBaHWe napameTpoB
BbIMOSHSAETCH B 3aBUCUMOCTM OT 3Ha4veHus napameTpa «KoHntp.V» (cm. n.3.5.1).

HC no oTknto4YeHuo nuTaHns opmmnpyeTcst Npy NponagaHnsi KOHTPOSIbHOro Hanpsi-

XXEHUS Ha BPEMSI HE MEHEE 2 MUH.
Tabnuua 7 BapuaHTbl KOHTPOMNS CETEBOrO NUTAHMUS

HacTpowku
Cxema noakrnoveHus OnucaHwve
Mcnonb3o.. AN | KoHTp.BC
HeT koHTpons JTio6oe 3HaveHune HET
KoHTponb nutaHus yepes
X4 X5 OOMOSTHUTENbHBIV BXOA,.
A 1 3 1 3 Mntoc BIN pacxogomepa

noaKIoYaTh Ha KOHTaKT
11121314 0112[314) [X10:1 (X5:3 gns 04.1M
X10 PWR NaiT), MUHYC — Ha nio-
601 cBOOOAHbIA KOHTaKT
1|2‘3‘4 1‘2‘3‘4 X4,X5:B (nto6ow cBo-
» 60aHbIN KOHTaKT «Fx—»
oA X4, X5 gns 04.1M IanT).

KoHTp.cetn CeTb 06y

Al1)2|3|4|1|2|3]|4
Bl1|2/3|4a]1]/2|3|4 KoHTponb nuTaHus vepes|liioboe 3HaveHue,

pasbem PWR Bbluncnu- Kpome CeTb 00L
X10 PWR Tens «KoHTp.ceTu»
T2[2[+|[i2[3]%
0 1

+ -
UnuTt=10...30V

B F2n
|| BetxoA F2 Mutepdnoy KoHTponb nutaHus, pa-

X4 X5 6oTocnocobHoCcTM pac-
xogoMepa 1 LenocTHo-
CTV NUHWIA CBA3M Yepes

Jltoboe 3HaveHune | UHgus.PC

| |
B \1 2|3|4(1]|2|3 j, MMMYFbCHbIE BXOAb! Bbl-
yncnuTens.
X10 PWR TOJNIbKO ans pacxo-
1 ‘ 2‘ 3 ‘ 411 ‘ 2‘ 3 ‘ 4 aomepoB lNMutepdnoy

3.5.1 KoHnmponb yacoeozo o6bema

KoHTponupyeTtca nsmepeHHoe 3HadeHue obbema no kaxaomy us TpybornpoBogos Ha
4aco8oM UHMepeaisie, Ha NpeaMeT BbIXOAa 3a ycTaHoBMNeHHble npegensl (Vmin n Vmax).
B 3aBucuMmocTu oT 3HaveHus napametpa «KoHTp.V» (KOHTponb YacoBoro obbema) u Bbl-
BpaHHOro pexvmMa KOHTPONS HanMYMs CeTeBOro NUTaHWUA akTUBM3NPYIOTCA pasnuyHble HC
no oGbemy 1 pacc4yMTaHHOM macce.
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3.5.7 Koumposib pazaHocmu 4acoebix macc (6anaHc macc)

KoHTponb pasHocTu yacoBbix macc npumensietca TOJNIbKO ansa cxem namepeHui, B
koTopbix napameTp dM paccuuteiBaeTcs no pasHoctu dM=(M1-M2) (CU=1, 2, 4 n 6).

KoHTponb HebamnaHca macc BbINOMHAETCA B KOHUe 4aca. PasHoctb macc M1-M2
CpaBHMBaETCsl C BENUUYMHOM gonyctumoro HebanaHca HB. BennunHa HebanaHca onpe-
[ensietcsa Kak HB=10"2 dMmax (M1+M2), roe dMmax — gonyctumoe 3HadeHne Hebanan-
ca, %. B 3aBncmmocTn ot napameTtpa «KoHTp.dM» B apxvB 3anvcbiBalOTCA N3MEPEHHbIE
UNN OTKOPPEKTUPOBaHHbIE 3HayveHnsa M1 n M2. Anroputm hOpMUPOBaHUS apXMBHbIX
3anucen M1 1 M2 npu pasnuyHbix 3HadeHusx «KoHtp.dM» npmeegeH Ha puc. 3.10.
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KoHTp.dM 'I':B ? +H|E dM=M1-M2 Tun cucrembl
Het Musm, koga HC HeT obas
Be3 nogctaH.1| Musm+HC «#» Mwuam OTKpbITas
Be3 noacTtaH.2| Musm+HC«#» Muam [ Musm+HC«i#» 3akpbiTas
C nogctaH.1 | Musm+HC«i#» McpeaHee Mwuam OTKpbITasn
C nogcrtaH.2 | Musm+HC «#» McpegaHee Muam+HC«i#» 3akpbiTas

Puc. 3.10 — dopmupoBaHve apxmea B 3aBUCMMOCTU OT napameTpa KoHtp.dM

KoHTp.dM = HeTt KoHTponsa HeGanaHca HeT. B apxuB 3anvchbiBaOTCA N3MEPEHHbIE 3Ha-
yeHna M1 n M2. Kog HC He popmupyeTcs.

KoHTp.dM = Be3 nopact.1. Tonbko dukempyeTtcs npesbienne (kog HC «#») otpuuarens-
HOW pasHOCTW Macc Haf BenuyMHON HebanaHca. B apxuB 3anmcbiBaloTCA M3MEPEHHbIe
3HaveHns M1 n M2.

KoHTp.dM = Be3 nopct.2. Tonbko dumkcupyetcs (kog HC «#») npeBbilleHne pasHOCTU
Macc no MoAyrnto Haj BeNnYMHon HebanaHca. B apxuB 3anmcbiBaoTCs M3MeEPeHHbIe 3Ha-
yeHnss M1 n M2.

KoHTp.dM = C noact.1 lNMpy npesbilLeHnn oTpulaTenbHON pa3HOCTU Mace Haf, BENUYMHON
HeGanaHca dmkenpyetcs kog HC «#» 1 B apxvB 3an1cbiBalOTCS N3MEPEHHbIe 3HaYeHns
M1 1 M2. Ecnu pasHocTb Mmacc Haxogutcs B ananasoHe — HB<dM<O0, To apxuBHbIe 3Ha-
YeHusi 3aMeHAI0TCs Ha cpeaHee 3HadveHne M1=M2=0,5-(M1+M2).

KoHTp.dM = C noact.2. Ecnu pasHocTb Macc Haxoautes B gvanasoHe — Hb<dM<+HB,
TO apxvBHble 3HadeHns M1 un M2 3ameHslOTCA Ha cpefHee 3HayeHue
M1=M2=0,5-(M1+M2). B npotuBHom cny4ae cukcupyetcsa kog HC «#» n B apxus
3anuCcbIBalOTCA M3MEpeHHble 3HaveHns M1 n M2.

MpumeyvaHne Koppekumn nogsepratoTcs TONbKO apXuBHble 3HaveHuss M1 n M2. 3Have-
HuA o6bemoB V1 1 V2 3aHocAaTCs B apxuB 6€3 KOPPEKTUPOBKU.

3.5.8 KoHmposb cemeeo2o numaHusi unu pabomocnoco6Hocmu BC

BbluncnuTens NO3BOMSET KOHTPONMPOBaTb HanMyMe CETEBOro NMUTaHUSt Ha pacxono-
Mepax Unu uHAMBMAYyasbHYl0 paboToCnocoGHOCTb pacxodomepoB «MuTepdnoy», BKIHO-
Yasi KOHTPOSb LIeSTIOCTHOCTU NIUHUK CBA3U. ICTOYHUK CUrHama KOHTPONS ABNSOTCS:

— [ononHutensHbIn MNynbCHbIM BXxoda (X10:1 ) cneayet nogaTe HanpsbkeHwe ot 10
Ao 16 B ¢ ogHoro u3 65okoB nuTaHusa pacxogoMepos. [laHHbIN cnocob pekoMeHayeTcs
NPUMEHATb B Cryyae MOAKMIOYEHWs1 BIOKOB MUTAHUS BbIYMCIWUTENS U PAacXO4OMEpPOB K
pa3HbiM hazam nnu asTomaTam.

— Paszbem PWR (cM. cxeMbl noakntoyeHust, Mpunoxenve B). OaHHbIn cnocob KOHTpons
pekoMeHayeTCs Npy NOAKITYEHNN BbIMUCIIUTENS U PAaCXOAOMEPOB K OQHOMY aBToMaTy.

— WmnynbcHble Bxoabl (X4, X5). MNpumerenue BoamoxHo TOJIbKO ¢ pacxogomepamu
Mutepdonoy. Mpu aTOM BbIXOA pacxogomepa AOMKeH UMETb pexuMm «UHBepCHbIN» Wnn
«TenemeTtpus».

Mopsagok npocmoTpa TekyLumx 1 MToroseIx napaMeTpos.

1. KnaBuwamm @ mnn @ BbIOpaTh pasgen «Tekyme» unm «torm» 1 Haxatb «BBoay.
2. BoibpaTb nogpasgen — tennosovi Beog TB1, TB2 nnm TB3 u HaxaTtb «BBoay».

3. Knasuwamu @ unu @ BblOMpaeTcst Heobxoanmbli TPyb6ONpoBOA.

4. Knasuwamm @ unu @ BbIOMpPaeTCst HY>XHbIV NapamMeTp.

5. [1ns Bo3BpaTa B rMaBHbIM 3KpaH MEHI Heobxoanmo ABaxabl HaxaTb «MeHHo».
3.4 T[lpocmoTp apXMBHbIX NOKa3aHUKN

TennoBblMMCMTENb MNO3BOSSET BLIBOAWUTL HA MHOMKATOP apXMBHbIE AAHHbLIE B YACOBOM,
CYTOYHOM MI MECAYHOM paspe3e 3a Nodyto AaTy B npegenax rnybuHbl apxuea.

MpocMoTp Ha UHAMKATOPE apXMBHbIX NOKAa3aHWI BLINOMHSAETCS B pasaerne ApXUBBI.

[Mpumep NpocMoTpa apXmBHbLIX 3anncen npuseaeH Ha puc. 3.7.

- o
03.02.1911:07:04 _._> YACOBOV APXWB —.—> @® :
TEKYLWWE YTOUYHBIN APXNB - 2
NTOru MECSIYHbI/ APXVWB nycTt TB3 8
APXWB bl WTOrOBbI APXWUB @ 2

3 =
CoobuieHune o rpaHuLe AYTB1LTP1L E?; Bro) Koa HC
apxusa N\ B 900 h
Henpepenosapxuea Q8§
(S
([[A9TBLTP1 ‘%;’§ AUTB1TP102.02.19 12
t=53.782°C a®s
V=3.235m3 @ V=3.235m3 ©
WameHeHve yicna M=2.123T1 M=2.123T g
=
AYTB1TP1 A4UTB1TP202.02.19 12 3
@ 02.02.19 1 t=33.782°C V) le=33.782 °C @ S
@ V=2.235mM3 < = @ c
M=1.12371 §
@® A4 TBL TP1 [PNPRTIET @ @@ 2
t=33.782°C u o
v=12.235m3 _ ac
BuiGop paspsiaa M= 1_1232 258 X apXuBHOI
AN U3MeHeHus < g 3 F 3anucu
Bbi6op . ag3 Bbi6op .
N o [ata apxvuBHOi
Tun apxua TPYOOMPOBOAA @@ : @55 Tpy6onposoaa @@ Sanmon
Coobuene o rpannue (AyYB1 TP1 FENEREMEE| ©° >
apxuBa
! | BHenpepenosapxuBa ! :
I i k 1 I H
| YcraHoska pathl i iNpocmoTp napamertpa| | lpocmoTp napametpa
! U BpeMeHun i ! npu U3MEHEeHuu ! ! npu domkcMpoBaHHOM |

apXMBHOM 3anucu AaTbl/ BpeMeHMn AaTe/BpeMeHun

Puc. 3.7 — Npumepbl BbIBOAA HA UHOMKATOP apXMBHbLIX BEMTUYNH

Mocne Bbibopa Tuna apxusa cnegyeT BbibpaTb HOMEP TEMMOBOro BBOAA WM HaxaTb
knasuwy BBop. Ha BepxHen cTpoke nHAnkaTopa BbIBOAATCA 0603HaYeHus Tuna apxmsea
(AM — yacoBoi, AC — cyTouHbI, AM — mecsauHbIn, AU — nToroBbiii) 1 gata/dac apxmBHON
3anucn. Ha HMxHMX cTpokax — 0b6o3HaveHne 1 3Ha4YeHve napameTpa, eauHuLbl U3Mepe-
HWUIA 1 Npy Hanu4um ko HC.

MpocMoTp 3HauyeHu Aapyrux napameTpoB Mo TB Ha ogHOM M TOM e WHTepBarne
BpeMeHM (pukcmpoBaHHas aaTa) BbIMOMHAETCS HaXxaTUsMM KnaBuL @ nnm @

Knasuwamu @ h @ BblOMpaeTcs AN NPOCMOTpa KOHKPETHbIN NapamMeTp.

[ns npocmoTpa apXxwBHbIX MOKa3aHW OAHOro MapameTpa Ha ApYrMx MHTepBanax
BpeMeHun crnegyeTt HaxaTb knasuwy Bsoa. Mpu atom Bbigensietca gata/spems. Oanee
KnaBuwamm @ i @ MOXHO yBENMYMBaTb UMM yMeHbLIaTb AaTy/Bpemsi.

Mpn goctuxeHun npegenos apxvea (B NpowrnoM mnu ByaylwiemM) Ha HKHEN CTpoke
nHouumpyeTtcs coobuieHne «BHe npepgenoB apxmuBa», YTO CBUAETENLCTBYET O BbIXOAE
3a AManasoH apxvBa.

MoxHO ocyLlecTBUTb ObICTPbIN Nepexod K HeoOXOAMMOW AaTe apXUBHOW 3anvcu.
[nsa atoro npu BblgeneHHbIX gaTe/BpemMeHn (NPoCMOTP NpY U3MEeHeHUn Aatbl) cnegyeT
HaxxaTb knasuwy BBopa. Ha akpaH BbIBOAATCA Aata U BpeMsl, KOTOpble MopaspsgHo
MOXHO U3MeHUTb. 1o OKOHYaHUM U3MeHeHUs creayeT HaxaTb knasuwy Beop.

[nsa BbIx0o4a B rMaBHbIN 3KpaH MEHIO crnedyeT HECKOSbKO pa3 HaxaTb KHomnky MeHto.
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3.5 KoHTponb uamepsieMbix napameTpoB

B npouecce pabotbl TB7 KOHTpONMpYET n3MepsieMble 1 paccynTbiBaemMble napameT-
pbl Ha COOTBETCTBME OManasoHy M3MepeHui a Takke (Mpu HeobXxoauMmoCTu) Hanuune
ceTeBoro nutaHus. MNpu BbIxoge napameTpoB 3a AONyCTMMble npedensl hopMupyeTcs
kog HC, koTopbIi BLIBOAUTCA Ha MHAMKATOP U 3anucbiBaeTcsa B apxuB. Tun HC otobpa-
)KaeTcsi B NPaBOM HWXHEM Iy 3KpaHa rMaBHOro MEHIO B BUAE MUraloLLero coobLleHus.

02.02.1611:07:04

TEKYLLWNE

UTorun

APXWUBbI HC TB1 t1|<== Tun HC

Puc. 3.8 — CurHanusauusa o Hannumm HC

KoHkpeTHbIi kog HC otobpaxaetca B nyHktax meHio «TEKYLUWME» wnn «APXMBbI»
HanpoT1B MHAMUMpyemoro napametpa. MNpumep nHamkaumm koga HC npuseaeH Ha puc. 3.9.

Texymweno TB1.TP1i|KoaHC AUTBLT1P102.02.16 12
t=--- ©°C - Koa HC
V=3.235M3 @4—
Go=3.654mM3/u M=2.123T

MpocMoTp TeKyLMX NapaMeTpoB MpocMOoTp apXMBHbIX NapaMeTpoB

Puc. 3.9 — Mpumep ungmnkauum koga HC

|| Mpumeyanune Kogbl HC B MeHio «MTOIMU» He oTobparkaroTcs. ||

3.5.1 [lepeyeHb K0OG0oe HewMamHbix cumyauyuli:

«<» — 3HA4YeHWe napameTpa MeHbLUE MUHUMYMA;

«>» — 3HayeHue napameTpa bonblue MakCMmyma;

«I» — OoTcyTCTBYET HanpshkeHve nuTalolen ceTu, oOpbIB NMHUU CBS3U UMK HEWUC-
npaBHOCTb pacxogomepa ’;

«#» — BenMuMHa aucbanaHca Mace NpeBbILaeT JONyCTUMbINA npeaen’);

«R» — Hanuune peBepca B cucteme TennocHabxeHus;

«O» — OTCYTCTBME TENNOHOCUTENS (nycTas Tpy6a).

Mpumeyanunsa 1. KoHTponb 06pbiBa NMHUM CBA3M UMW HEMCNPABHOCTM pacxogomepa
BO3MOXHbI TOMbKO NpU NPUMEHeHMn pacxogomepos Nutepdnoy.
2. HC no ancbanaHcy macc oTobpaxaeTcs Tonbko B MeHio «APXNB»
ans napametpa dM.

3.5.2 KoHumposb mekyuie2o pacxoda

Mpu ycTaHoBKe TMnNa BogocyeTymka «MexaHu4.» 1 NpeBbILIEHNN BXOLHOW YacToThI
OT pacxogomepa BenuuuHbl B 2 'y, (6onee Bbicokasi YacToTa NpuHUMaeTcs 3a apebear
KOHTaKTOB repkoHa), hopmupyetca kog HC «>» U Ha MHAUKATOP BbIBOAUTCSA 3HAYEHMe
pacxofa, cooTBeTCTBytoLee YacToTe 2 'y,

Mpun ycTaHOBKe pexumMa KOHTPOIsi CeTeBOro nuTaHus (paboTocnocobHocTH) pacxo-
pomepos (KoHTtp. BC#HeT) 1 He noagknioyeHHOM curHane kKoHTpons (bonee nogpobHo
cM. n. 3.5.8), Ha HAMKaTOp BLIBOAMTCS haKTU4eCcKoe 3HaYeHne pacxoaa n otobpaxaeT-
cs kog HC «!» (oTcyTctByeT nutaHme BC).

3.5.3 Koumposnb OaeneHus

KoHTponupytoTcs uaMepeHHble 3Ha4YeHUst BXOAHOMO Toka OT AaTyMKoB AaBnexus. Ec-
N 3HaYeHMs BbIXOAAT 3a AnanasoH 3,2...24 MA, To B apxue dgukcnpyetcs kog HC «<»
UNnN «>», a Ha MHAMKaTOP BbIBOAUTCA coobLueHne «— — —». Mpu Hanuuun HC no gasne-
HUIO pacyeT MacCbl U 3HEPTrUKU BLINOMHAETCS MO [OTOBOPHOMY 3HAYEHWIO OaBreHust
(Ppor1+Ppgor3).
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3.5.4

Koumposnbs memnepamypsbi

KOHTponupyloTcsl M3MepeHHbIE TeKyllMe 3HaueHus TemrepaTyp Ha COOTBETCTBUE
AnanasoHy. Ecnu 3HaueHve TemnepaTypbl BIXOAWUT 3a YKa3aHHbI AManasoH, TO B apXu-
Be cpukcupyetcs ko HC «<» Unu «>» 1 Ha MHOMKATOpe 0TOGPaXaeTcs «— — — ».

PacueTt maccol n aHeprum no Tpybonposogam Tp1+Tp3 npu Hannuum HC onpepens-
eTCcs 3HaYeHUeM HacTpoeyHoro napameTpa «KoHTp.t». BapuaHTbl npeactaBneHuns WH-
dopmaLmmn 0 TeKyLUMX U apXMBHbIX AaHHbLIX NpeAcTaBrneHsl B Tabnuue 4.

Tabnuua 4.
nanasoH Tekywue ApxuB
Mapawmer, A KoHTp.t
P P KOHTpONS P 3HaveHne| Kopg HC 3Ha4yeHne Kon HC
CyeT.0TM™M. - YU «S» | ————  |«<» nnu «>»
t1,t2,t3 0++180°C -
C nogcr. ——— «<» unu «>» |tgor1+tgor3 [«<» nnn «>»
tx 0+ +180 °C X ——— «Y UM «>y | txgor.  [«<» nnm «>»
tHB -50++130 °C X - YU «S» | ————  |«<» UNu «>»

[MpumeyaHue: X — nboe 3HaYeHne

3.5.5 KoHmposnb pazHocmu memnepamyp

KoHTponupyeTcs pasHocTe TeMmnepaTtyp di=(t1-t2). Ecnu 3HayeHve pasHocTv Temne-
paTyp MeHblle, YeM AonycTMMas BenuumHa dtmin, To Ha MHAMKaTope 1 B apxmBe VK-
cupyeTtca kog HC «<».

Pacuet aHepruu no TB npu Hanuuuu HC onpegensieTcss 3HadeHMeM HacTPOEYHOro

napameTtpa «KoHTp.dt». BapunaHTbl npeacTaBneHuss MHpopmaLmm o TEKYLLUX U apXuB-
HbIX AaHHbIX NpeacTaBneHsl B Tabnuue 5.

Ta6bnuua 5.
[Owana3soH Tekywme ApxuB
MapameTp KOHTpOnNs Koutp.dt 3HayeHue Kog HC 3HayeHune | Kog HC
Het dakTny. dt HeT dakTny. dt HeT
. -~ | Be3 nogct. | PakTny. dt «<» dakTny. dt «<»
dt UL C nopcr. dtmin «<» dtmin «<»
CyeT.0oTM - «<» - «<»

Mpw otcyTcTBum TennoHocutens (V1, V2 = 0), pasHocTb TeMnepaTyp HE KOHTPONUpYeTCs.

3.5.6 Kommposnb «4acoeoz20 menna»

Mpu pacyeTe YacoBOro Tenna MOryT BO3HUKHYTb CUTyaLMK, KOrga noflyyYeHHblid pe-
3ynbTaT UMM OHO U3 CriaraemblX B pacyeTHON opmyre CTaHOBUTCA OTpULATENbHBIM.

TB7 B 3aBUCMMOCTU OT 3Ha4eHus1 napameTpa «KOHTP.Q», KOHTPONMPYET AAHHYIO CU-
Tyauuto U KOPPEKTUPYET Pe3ynbTaT BbIYMCTEHUIA.

BapuvaHTbl NpeAcTaBneHns nHgopMauum B apxmusax B 3aBUCKMOCTY OT 3HaYeHusI na-
pameTpa «KoHTp.Q» npeacraeneHsl B Tabnuue 6.

Tabnuua 6.
KoHTp.Q 3HayeHune B apxuBe Kog HC
Het dakTnyeckoe 3HayeHne Q12 n Qr HeT
Be3 noacr. dakTuyeckoe 3HayeHne Q12 n Qr «<»
C nogcTaH. OTkoppekTupoBaHHoe 3HaveHne Q12 n Qr. (OTpuuarens- N
HbIM pe3ynbTaTtam npucBanBaeTcs 3HaveHue 0)
CuyeT OoTM. - «<»




