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Hacrosamuii nokymeHT pacnpoctpansercss Ha TemtoBbrauciautens «B3JIET TCPB»
ucnionHenus TCPB-022 momuduxauuu TCPB-02 u npenHaszHaueH Jjisi 03HaKOMIJICHUS
II0JIb30BATENISA C YCTPOMCTBOM TEILJIOBBIYMCIIATEIS U ITOPSAIKOM €r0 dKCITyaTauuu. Yacte
I coepXUT TEXHUYECKOE ONKMCAHUE U MHCTPYKLMIO I10 dKCIUTyaTauuu, a yacthb II — mero-
JKY TIOBEPKU TEILUIOBBIYUCIUTEIS.

B cBsi3u ¢ mocTtosiHHO# pabOTON HaJl yCOBEPIIEHCTBOBAHMEM MPHUOOpPA B TEIUIOBHI-
YUCJIATENIE BO3MOXKHBI OTJIMYMSA OT HACTOSIIErO PYKOBOJCTBA, HE BIUAIOLINE HA METPOJIO-
TMYECKUE XapaKTEPUCTUKH U (DYHKIIMOHAIbHBIE BO3MOKHOCTH MPUOOpa.

NEPEYEHDb ITPUHATHIX COKPAIIIEHUI

D, - IUAMETP YCIOBHOIO MPOX0/1a;

BUII - BTOpuYHBII UCTOYHUK NTUTAHUS;

KKHN - )KUIKOKPUCTATUIMYECKU UHIUKATOP;

HC - HEIlITaTHasl CUTyalus;

HCX - HoMMHaNbHas cTaTUYecKas XapakTEepPUCTHKA IPeoOpa3oBaHus;
HTJI - HOpMaTuBHO-TEXHUYECKAs JOKYMEHTALIUS,
I - mpeoOpa3oBaTelb T1aBICHUS;

IIK - IEPCOHAJIbHBIN KOMIIBIOTED;

11O - MpOrpaMMHOE 00ECIICYEHHE;

[P - mpeoOpa3oBaTellb pacxoa;

IIT - mpeoOpazoBarenb TEMIEPATYPHI;

ITYD - «llpaBuna ycTpoicTBa 31EKTPOYCTAHOBOKY;
PO - PYKOBOJICTBO I10 3KCIUTyaTallkH;

CIq - CEpBUCHBIN LICHTD;

TB - TCIJIOBBIYMCIIUTEb;

TK - TeMIepaTypHbIN KaIuoparTop;

TIIC - repmonpeoOpazoBaTesib COMPOTUBIICHNUS,
TCu - TEIUIOCYETYHK;

V3P - YJIbTPa3BYKOBOM PacxoioMep;

)l - OKCIUTyaTalMOHHasl JOKYMEHTALUS;

OMP - 3eKTpOMarHuTHBIA pacxoioMep.

ITPUMEYAHUWE. Bun nanMeHoBaHus WM 0003HAYEHHUSI, BBIIIOJIHEHHOTO B TEKCTE
u Tabmumax npsmeiM mpudToM Arial, Hampumep: TOYKa, COOTBETCTBYET €ro oToOpake-
HUIO Ha AucIuiee npudopa.



1. OIMCAHUE U PABOTA

1.1. HazHauenue

1.1.1. TernoBeruuciautens «B3JIET TCPB» npenna3zHadeH i MCMOJIb30BaHUS Ha
y3JIaxX ydeTa TEIUIOBOM SHEPTUM C IEIbI0 U3MEPEHUS NTapaMEeTPOB TEIJIOHOCUTENS U MPEI-
CTaBJICHMSI TAHHBIX I10 TTOTPEOJICHHUIO TEIJIO- ¥ BOJIOPECYPCOB.

TenmoBbiuuciutenb coorBerctByeT ['OCT P 51649-2000, pexomenpanusim MU
2412, MU 2573, MO3M R75 u npyroit HOpMaTUBHON JIOKYMEHTAlMH, PErJIAMEHTUPYIO-
et TpeboBaHus K mpudopam yuera.

1.1.2. TermmoBwruucaurens « B3JIET TCPB» ucnonnenus TCPB-022 obecrieunBact:

- U3MEPEHHUE C TIOMOIIBIO MMEPBUYHBIX MpeoOpa3oBaTelie TEKYIUX 3HAYCHUN pac-
X0J1a, TEMIIEpaTyphl M JIaBJIICHUS B 6-THM HE3aBHCHUMBIX TOYKaX M3MEpeHUs (TpyOompoBo-
Jax);

- OmpeJieJIeHNe TEeKYIIMX U CPEIHUX 3a MHTEpPBaAJ apXMBUPOBAHMS 3HAYCHMH Iapa-
METPOB TEIJIOHOCUTEJISI B 6-TH pacUETHBIX KaHaJaXx;

- OmpejeIeHUE 3HAaUCHU N TEIJIOBOM MOIIIHOCTH U KOJIMYECTBA TEIUIOTHI B 3-X TEIIO-
CHCTEMAX;

- BBOJI TP HEOOXOJMMOCTH M HCIIOJIb30BAHHE B pacyeTaxX JOTOBOPHBIX 3HAYCHHI
MapaMeTPOB TEILNIOHOCUTES;

- TIpUEM TI0 TIOCJIEIOBATEIbHOMY MHTEP(EHCY M HCIIOJIb30BaHUE B pacyeTax TEKY-
IIUX 3HAYEHUU TEeMIIepaTypbl HA UICTOYHUKE XOJIOJHON BOJIbI;

- BO3MOKHOCTH IPOTPAMMHOI0 KOH()HUTYPUPOBAHUS CHCTEMbI M3MEPCHHS U ajro-
PUTMOB pacdeTa ¢ y4eTOM BHJa KOHTPOJIMPYEMOM TEIJIOCUCTEMBI M HabOpa HCIOJIb3ye-
MBIX TIEPBUYHBIX MpeoOpa3zoBateseil pacxoaa, TEMIEpaTypbl U JIaBICHUS;

- aQpXMBUPOBAHUE B YHEPTrOHE3aBUCUMON MaMATH PE3YyJbTaTOB U3MEPEHUH, a TaKKe
YCTaHOBOYHBIX MapaMETPOB;

- BEJICHUE KypHaJa JEUCTBUN OIepaTopa;

- WHJMKAIMIO WU3MEPEHHBIX, PACYETHBIX, YCTAHOBOYHBIX U apXMBHUPOBAHHBIX Iapa-
METPOB;

- BBIBOJI PE€3YJIbTAaTOB U3MEPEHUS B BHJI€ YACTOTHO-UMITYJILCHOTO WJIM JIOTHYECKOTO
CHTHAJA;

- BBIBOJ U3MEPUTEIBHOM, TUArHOCTUYECKOW, YCTAHOBOYHOM, apXUBHOW W T.J. WH-
dopmanu uepes3 nocinenoBareabHbii nHTEpdeiic RS-232 unu RS-485 nwenocpencTBeHHO
110 KabeJro, 1Mo TeaehOHHBIN JTMHUN CBSI3H, 110 PaJMOKaHAy HIJIM KaHally COTOBOM CBSI3H;

- ABTOMAaTUYECKUN KOHTPOJIb U UHIUKAMIO HAUTMYUS HEUCIPABHOCTEN B3aUMOJICH-
CTBYIOIIMX IpeoOpa3oBaTeieil 1 HEMITATHBIX CUTYAIMi B TEIUIOCHCTEMAaX, a TaKXKe OIpe-
JieJICHUE, MHINKAIIMIO M 3aIIMCh B apXHUBBI BPEMEHH HApaOOTKH W MPOCTOS IS KOKIOH U3
TEIJIOCUCTEM;

- YCTaHOBKY KpUTEpHs (PUKcaIuy U BUAa peaknuu TeroBbrauciutes (TB) Ha Bo3-
MOYKHbI€ HEUCIIPaBHOCTH WK HemTaTHbie cutyarnuu (HC);

- 3aIUTY APXUBHBIX U YCTAHOBOYHBIX JIAHHBIX OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.



1.2. Texnnyeckue XapakTepUCTUKH

1.2.1. OcHOBHBIE TEXHUYECKHE XAPAKTCPUCTUKH TCINIOBBIYHUCIINTCIIA IIPUBCIACHBI B

Tabu. 1.
Taobmuna 1
HaumeHoBaHue nmapamMerpa 3nauyenune napamerpa| Ilpum.
1. KonnuecTBO TOUEK U3MEPEHUS KAXKIOTO U3 TEPBUYHBIX
napaMeTpoB (pacxojia, TEMIEPATyPhbl, TABJICHHUS) 10 6
2. KonnuecTBO KOHTPOJIMPYEMBIX TEMIOCUCTEM 10 3
3. Jlnana3zoH u3MEpEeHUsi CpeHEro 0ObEMHOI0 pacxoja,
M/g 0,01 — 1000000
4. JIlnana3oH u3MepeHus remneparypsl, °C ot munyc 50 o 180 | IIpum.l
5. /lmana3oH wu3MepeHusl pa3sHOCTU TEMIIEpATyp B IO-
naroiieM 1 oopatHoMm TpyOomnpoBoaax, °C 1 -180
6. JInana3on usmepenus gasienus, Mlla 0-2,5
7. Hanpspkenue nutanusi ot ogHodazHoi cetu nepemen-| (31-40) / (187-242) B
HOI'O TOKa (49-51) I'y [Tpum.2
8. [loTpebnsiemas MontHOCTh, BA, He Oosee 10
9. Cpennsisi HapaOOTKa Ha OTKa3, 4 75 000
10. CpennHuii CpOK CIIY»KOBI, JIET 12

ITPUMEYAHNU .

1. BO3M0KHO U3MEPEHUE U ApXUBUPOBAHUE TEMIIEPATYPbl HAPYKHOTO BO3yXa IIPU
yKoMmIuiekToBaHUM TemiocyeTynka (TCu) cOOTBETCTBYIOUIMM TEpMONpPEeoOpa3zoBaTesieM

conpotusienus «B3JIET TIICy» (TIIC).

2. Tlutanue ot cetu 220 B 50 ' uepe3 npeobpazoBarens Hanpspokenus 220/36 B

50 I'u, mocTaBsieMblil IO 3aKasy.

1.2.2. TeIIoOBBIYUCINTEIL O00ECIIeUMBACT QJICKTPOIIUTAHHUC OO MICCTHU OATYHUKOB

JABJICHUA MOCTOSTHHBIM HanpsbkeHueM 24 B + 1 % npu toke 10 20 MA Ha naT4uk.

1.2.3. TenaoBBIYUCIUTENL OOECIIEUMBAECT XPaHEHUE PE3yJbTaTOB PabOThl B apXu-

Bax:

- yacoBoM — 3a 1500 npenpiaymux 4acoB (62,5 mpeablIyX CyTOK);

- CYTOYHOM — 3a 366 nmpeapliynux CyTOK;
- MECSYHOM — 32 48 NpeapIAyIIUX MECALIEB;

- )KypHaJje aeucTeuii oneparopa — 1o 2000 3anucei.
BpeMms coxpaHHOCTH apXHMBHBIX, a TAKKE€ YCTAHOBOYHBIX JAHHBIX MPH OTKIOYECHUHU

BHEIIHErO MUTaHUs — HEe MeHee 1 roaa.

1.2.4. YcTOMYMBOCTh K BHEIIHUM BO3JIEHCTBYIOIIMM (haKTOpaM TEIJIOBBIYUCIUTENS

B paboyeM pexume:
- remnepatypa ot 5 1o 50 °C;

- OTHOCHUTEIbHAS BiIaXHOCTH 10 80 % mpu temmneparype He Oonee 35 °C, 6e3 KOH-

JICHCAIlNH BJIary;
- atmocdepHoe maaBieHue ot 66,0 no 106,7 xlla;

- BuOpanus B nuanaszone ot 10 mgo 55 ' ¢ ammutynoi 1o 0,35 mm.
Crenens 3amutsl TB cootBercTBYyeT Koy IP54 o TOCT 14254.



1.3. MeTpoJiornyeckue XapakTepucTUKH

[Ipenenbl nOMyCKaeMbIX OTHOCHUTEIBHBIX MOTPEIIHOCTEN TEIIOBBIUMUCIUTENS MPHU
U3MEpPEHUHU B 33J]aHHOM JMana3oHe, MHIUWKAINK, PETUCTPAlUU, XPAHEHUH U Tepeade pe-
3yJIbTATOB U3MEPEHUM:

- cpeniHero o0beMHOro (MaccoBOro) pacxoaa, oobema (maccol) — + 0,2 %;

- remmepatypsl — * 0,2 %*;

- naBienus — = 0,5 %;

- KomuuecTBa TeIoThl — 0,5 %;

- BpeMEHH padoThl B pa3inuuHbIX pexumax — =+ 0,01 %.

* - pa3HOCTb OTHOCUTEJIBHBIX IMOTPEIIHOCTEH COTJIACOBAHHBIX MO MOTPEUIHOCTSIM
KaHAJIOB U3MEPEHUsI TeMIIepaTypbl 1o MoayJto — He 6oiiee 0,1 %;

[Ipu pabote TemnoBbruncauTens B cocrase teriocuerynka « B3JIET TCP-M» ¢ uc-
MOJIb30BaHUEM TIpeoOpaszoBaTesieil pacxoja, TeMmIlepaTypbl W JaBIEHUS, YKa3aHHBIX B
n.1.5.1, oTHOCUTEIBHBIE MOTPENTHOCTH MPU U3MEPEHUU, UHIAUKAIIMU, PETUCTpaliU, Xpa-
HEHUM U T[epefade pe3ysbTaTOB HM3MEPEHUN KOJIMYECTBA TEIJIOThl COOTBETCTBYIOT
kiaccy C mo 'OCT P 51649-2000.



1.4. CocTas

CocraB TB mnpu noctaBke — B COOTBETCTBUU € Ta0J.2.

Tabmuna 2
HaumMeHOBaHMe U YCJIOBHbIE 0003HAYEHMSI Kos-Bo| Ilpumeuanue
1. TenoBbIYMCIUTEND 1
2. [IpeobpazoBarens Hanpspkerus 220/36 B 50 I'iy | ITo 3akazy
3. KoMmieKT MOHTaKHbIN | [Ipumeyanue
4. DKcrulyaTtallMoHHasi JOKYMEHTAIUsl B COCTaBe: |

- macnopT
- PYKOBOJICTBO MO 3KCIUTyaTaluu

ITPUMEYAHUE. CoctaB — B COOTBETCTBUHU C 3aKa30M. B KOMILJIEKT MOTYT BXO-
muTh: kabenu cBsizu TB ¢ mpeoOpazoBatenem pacxoaa (I1P), mpeoOpazoBaTenem Temmnepa-

typs! (I1T) u/unu npeobpazoBarenem nasnenus (I1/]); nnuHa kabeneit mo 3aka3zy U3 TUIO-
psna: 6, 12, 20, 30, 40, 70, 100, 150, 200 M.

Nucrpymenranshas nporpamma «Monutop Baner TCPB-022» nnst paboTsl ¢ mipu-
6opom 1o mocnenoBarenbHoMy uHTEpdeiicy RS-232 / RS-485 (mpocMoTp Tekymux 3Ha-
YeHUI M3MEPSIEMBIX MapaMeTpPOB, HACTPOMKA W MOBEpKa mpubopa) pa3MerieHa Ha caiTe
dupmbr «B3JIET» URL: http://www.vzljot.ru. OHa BXOAUT B COCTaB MakeTa Mporpamm
«YHHUBEPCAIIbHBIN TPOCMOTPLIUK.

ITo 3aka3y BO3MOXHa MOCTaBKa IporpaMMHoro komiuiekca «Bzner CII», mo3Bo-
JISTIOIIETO OOBENUHSTH B €IMHYIO CETh MPUOOPHI (B TOM YHCIIC PA3IMYHOTO TUIIA U Pa3HBIX
IPOM3BOIUTENIEH) C TIEIbI0 aBTOMATH3AIlMK cOOpa JaHHBIX, CO3/IaHUS U BEJACHHS 0a3 JAaH-
HBIX, @ TAK)KE MOJATOTOBKH OTYETOB.


http://www.vzljot.ru/

1.5. YerpoiicTtBo u padora

1.5.1. IlpuHuun padoTsl

1.5.1.1. Tennoseruucautenb «B3JIET TCPB» ucnonuenus TCPB-022 npencrasis-
€T co00il MUKPOIPOIIECCOPHBIN M3MEPHUTEIbHO-BEIYUCIUTEIBHBIN OJOK C KUIKOKPUCTAI-
mnyeckuM uHAuKatopoM (QKKI) 1 kHOMIOYHO NaHe b0 YIpaBIICHHUS.

[Ipunuun nevicteus TB OCHOBaH Ha M3MEpPEHUU NEPBUYHBIX MAPaMETPOB TEIUIOHO-
CUTEJISI C TIOMOIIBIO MpeoOpa3oBaTeeii pacxojia, TEMIIEPATyphl, JaBICHUS U 00pabOTKe
PE3yIbTATOB U3MEPEHHUI B COOTBETCTBHH C BHIOPaHHBIM anropuTMoM. CTpyKTypHasi cxema
teroBbrurcnutens ucnoinenuss TCPB-022 npusenena Ha puc. 1.

TensoBbruncianreab TCPB-022 [ Mepconanpubiii _:
: KOMIIBIOTEP !
Moaysib BBIYUCTUTES mm—————— SIS,
I Anpanrep :
____Mpwwrepa |
Monyab RS-232 / RS485 / |« 1 Apxuembii "":
i |
Uupmukarop JMCKPETHBIM BLIXO | CIMTRIBATEND AAHMPIY |
r--————"~>"">""™""™>""™>"">"77 |
T ¢ : Moaem :
I_____________________________.l
I Ananrep :
[TnaTa BeraMCIATENS :_ __COTOBOW CBA3M |
» 1aCTOTHO-MMITYJIbCHBIH
VI JTIOTUYECKUI CUTHAI
KinaBuarypa
Mopyab + + +
U3MepPUTeJIs Y
~36 B 50 T'ny
IInara BUII |=
U3MEpUTENS
A IIpeoGpa3oBaTenn
HaIPSIZKCHU S
Mopyab
KOMMYTalUU v
KoMmMyTarioHHas miaTa ~220B 50T
AAAAAA AAAAAA AAAAA/
r—i r— [ [ - [ |
:;l :gl : I e :°| Izl e :ﬁl
= = |§: |§: 1=t 1=+
| —— —_ —_— —_— | I —_—

BUII — BTOpr4HBIN UCTOYHUK 3JIEKTPOITUTAHUS;
[P, I, TIT — npeoOpa3zoBaTenu pacxoja, 1aBICHUs, TEMIIEPATYPHI.

Puc. 1. CTpykrypHas cxema TemjioBbruucauress TCPB-022.



10

TernoBbIYMCINTEND BBITOIHSET:

- mpeoOpa3zoBaHue U 00pPabOTKY CUTHAJIOB, OJYYEHHBIX OT NIEPBUYHBIX MTPeoOpa3o-
Barenei (I1P, TIT u T11);

- BTOPUYHYIO 00pabOTKy M3MEPEHHBIX 3HAYEHUH MapaMeTpPOB U BBIYUCIICHHUE Tell-
JIOBBIX MIAPAMETPOB MO YCTAaHOBJIEHHBIM (POpMYJIaM pacuera;

- apXMBUPOBAHHE U XPAaHEHUE B YHEPrOHE3aBUCUMOW NMaMSATH PE3yJIbTaTOB U3Mepe-
HUM, BBIYMCIICHUN U YCTAHOBOYHBIX I1apAMETPOB;

- BBIBOJI U3MEPUTEIIHLHOM, apXUBHOM, JUArHOCTUYECKON M YCTaHOBOUHOM MH(pOpMa-
nuu Ha aucruien XKKUW u uepes nocnegoatenbHbiil unTepdeiic RS-232 (RS-485);

- yIIpaBJ€HUE IUCKPETHBIM BBIXOJIOM;

- aBTOMAaTUYECKUU KOHTPOJb M WHIUKALMIO HAJIWYUS HEUCHPABHOCTEW M HEIITaT-
HBIX CUTYyalMil (HEIUTATHBIX PEXKUMOB pa0OThI TEIIOCUCTEM ).

1.5.1.2. Ins noctpoenust Ha 6aze TB TemocyeTyrika HEOOXOIUMO HCIOJIb30BaTh
npeoOpazoBaTeau pacxoja (TeMnepaTyphl, JaBJICHUsI), COTJIACOBAHHbBIC C TETUIOBBIUMCIIHU-
TEJEM M0 TEXHUYECKUM U METPOJIOTHYECKUM XapaKTePUCTUKAM.

B kauectBe IIP B xomruiekte ¢ TB MOryT HMCIOiab30BaThCs CIEAYIOIIUME U3ACITUSA
bupmbl «B3JIET»:

- 3JIEKTpOMarHuTHele pacxoaomepbi-cueTuuku (OMP) «B3JIET OPy»;

- ynbTpa3BykoBble pacxoaomepbi-cueTurku (Y3P) «B3JIET PCy» (YPCB-010M) u
VPCB «B3JIET MPy;

- TaxomeTpuueckue pacxogomMmepbi-cuetuuku «B3JIET PCTy.

Onucanue nmpuHIUIA ACHUCTBUS UM TEXHUUYECKHE XapaKTEPUCTHUKU IMEPEUYHCIICHHBIX
[1P npuBeneHbl B COOTBETCTBYIOILIEH IKCITYyaTallMOHHON JoKyMeHTauuen (D/1).

Jnmuaa muanii cBs3u Y3P — TB u ODMP — TB moxet 061t 70 300 M.

Kpome Toro B kauectBe IIP MOryT mcrnonb3oBaThCs CIEAYIOIIUE PACXOJOMEPHI C
TpeOyeMbIMU METPOJIOTHYECKUMH XapaKTEePUCTUKAMHU U C UMIYJbCHBIM BBIXOJIOM, KOTO-
PBII COOTBETCTBYET I10 JIEKTPUUYECKUM ITapaMeTpaMm umnysibcHomy Bxoay TB: BOIIC-CP,
BOIIC-TH, 11b-2, BCT, BMI', OCBU, PVY-2, CBOM, BPTK, PM-5, TIPOM, TOM, SKM,
SONOFLO, VA, ETHI, Cosmos WP, UFM.

MakcumanesHas miuvHa cBsa3u TB ¢ ykazanneimu IIP onpenensercs TeXHUYECKUMU
XapaKTepUCTUKAMU UCIOJIb3YEMOI0 pacXoJoMepa U NapamMeTpaMu JIMHUU CBA3H.

B kauectse IIP B 0JHOM TEMIIOCYETUUKE MOTYT MCHOJIB30BATHCS PACXOIOMEPHI pas3-
JUYHBIX BUJOB U TUIIOB.

1.5.1.3. B xommiekre ¢ TB B kauectBe [IT mMoryT ucnonb3oBaThCsi 0100paHHbIE B
napy TepMorpeoOpa3oBaTeny CONPOTUBICHUS IIATHHOBbIE:

- o0yajarome OJHOM M3 HOMHUHAJIBHBIX CTATHUECKUX XAPAKTEPUCTUK IpeoOpa3o-
Banus (HCX), ykazaHHbIX B Ta011.3;

- UMEIoIINe TpeOyeMble METPOJIOTUYECKHUE XapaKTEPUCTUKU;

- obecrnieunBaroUIMe MOJIKIIIOUYEHHE 0 4-X MPOBOAHON CXEME;

- YZIOBJIETBOPSIOIINE YCIOBUSIM PUMEHEHHS.
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Tabmuna 3

Tun HomuHabHOE 3HAYEHUE
TepMonpeodpa3oBares | conporunienusi npu 0 °C, | YciaoBHoe o0o3Hauenue HCX
CONPOTHUBJICHUS Ry, OM

Wi = 1,3910 | W4 =1,3850

[InaTuHOBBIN 100 100IT (Pt100)

500 50011 (Pt500)
Wi = 1,4260 | W4 = 1,4280

Mennsiit 50 50M (Cu50)
100 100M (Cul00)

[TPUMEYAHMUE. IIpu ucnoyib30BaHUM B KOMIUIEKTE C TETUIOBBIYMCIUTEIEM TEp-
MormpeoOpa3oBaTesiell COMPOTUBIECHUS MEIHBIX C HOMHUHAIBHBIM 3HaueHHeM Ry=50 Om
METPOJIOTUYECKHE XAPAKTEPUCTUKH HE TAPAHTUPYIOTCS.

B xommiekte ¢ TB moryt ucnonb3zoBathest 11T tuma «B3JIET TIIC», KTIITP,
KTCII-P, KTCIIP-001, TMT-1(-15), TIIT-1(-15), TCII-P, Metpan-205, TCITY-205.

1.5.1.4. B xommiekte ¢ TB mMoryt ObiTh ucnionb3oBanbl [1]] paznuunoro tuma, u3-
MEpSIOIINE OTHOCUTENbHOE (M30BITOYHOE) JaBJIEHUE, UMEIOIHE YHU(MUIIMPOBAHHBIN TO-
KOBBIM BBIXOJ B auamazone 0...5, 0...20 mwmm 4...20 MA ® oTBedarolue 3aJaHHBIM
TpeOOBaHUSAM I10 TOYHOCTH U YCIOBHSIM npumeHeHus: Merpan-100, MII, MII1, MII2,
MII3, 4341-242 «JUMO», KPT, ITJI1-M.

MaxkcumanbsHas mvHa cBs3u TB-I1J1 onpenensiercss TEXHUYECKMMU XapaKTEPUCTHU-
Kamu ucrnosbzyemoro [1]1 u kabens cBs3u.

[Tutanue [1J moxeT ocymecTBIATHCA Kak OT TB, Tak U OT OTAEIBHOTO0 UCTOYHUKA
nuTanus. BHyTpeHHU UCTOYHUK oOecrieunBaeT nuranue mectu [1]1.
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1.5.2. Cucrema usmepeHus

OTAMYUTETPHBIMU OCOOCHHOCTSIMA TTOCTPOCHHS CHCTEMbl M3MEPEHHS Ha 0as3e Terl-
agoBerunciuteas «B3JIET TCPBy» ucnonaenuss TCPB-022 sBasioTcs:

- uepapxudecKkasi OpraHu3alus BbINOJHEHUS U3MEPEHUN U BEIYMCIICHUM;

- BO3MOXKHOCTh THOKOTO MPOTPAaMMHOI0 M3MEHEHUs KOHMUTypalud U3MEpPUTEIb-
HOH CUCTEMBI;

- BO3MOKHOCTh MPOrpaMMHUPOBAHMS AJITOPUTMA pacyeTa mapaMeTpoB B KOHTPOJIU-
PYEMBIX TEIIOCUCTEMAX;

- BO3MOXHOCTbh ITPOTPAMMHOTO 3aJIaHUs YCIOBUM (DUKCAIIUM HEIITATHBIX CUTYyaIlui
v peakiui TB Ha UX MOsBIEHUE IS KAXKIOU U3 TEILIOCUCTEM.

CtpyKkTypa OCHOBHBIX M3MEPEHUN U PAcyETOB, BBHIIOIHAEMBIX B TEIJIOBBIYUCIUTE-
Jie, IpUBEAEHA Ha pUC.2.

IIP1 | ... | IIP6 IIT1 | ... | IITG6 mal | ... | IL16
1] 1] 1] Y 1] 1]
Touku n3mepeHus
H3mepenue k=16
H
Qyy & P, D —
Y Y Y
Kanauner pacuernsie
Bulunciaenne
- n=0,1..6
Qm njaor
pn = f(ti’ P]) tqac n anc n t
hn = f(ti’ Pj) tcyT n PcyT n < n or
an=Qvn'pn tMecn Pmecn P
n aor
m = TQm . dT i, j - MHIEKCHI TOUEK U3MEPEHHUSI t
0 XB
Y
TenmocucteMsl
N=1..3
Brolunciaenne Yuer
EIN Tpa6 N
EZN TIlp N
E3N T, 12,3)N
W1(2,3)N =T E1(2,3)N -dT
0
Y
TW = W31 +W32 +W33 WTtorosrie nanHeie

rac H - nepeian 1mo BbICOTC MCKIY MCCTOM 0T60pa AaBJICHHUSA U MCCTOM PasMCIICHUA

ITT;
Qm n sors th gors P ior — IOTOBOPHBIE 3HAYEHUS TAPAMETPOB;
txs — TEMIIEpATYpPA XOJIOAHOMN BOJbI, U3MEPSAEMasi HA HCTOYHUKE.

Puc. 2. CTpykTrypa 0CHOBHBIX HU3MepeHni U pacueroB B TB.
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OnpeneneHust UCMOJIb3yEMbIX OHSITHA.

«Touka wuaMepenusn» — mecto (TpyOOnpoBOa) pasmelnieHus mpeodpazoBaTeei
NEPBUYHBIX IMAPAMETPOB: pacxojia 00BEMHOr0, TeEMIIepaTyphl U AaBieHus. TB umeeT Bo3-
MOKHOCTh oOecrieuyuBarh paboTy Mo 6-TM TOYKAM KM3MEPEHMs U1 Ka)XJO0ro BHa Napa-
MeTpa.

B TenyoBbluMcnInTENE TOYKA U3MEPEHUsT XapaKTepu3yeTcs HabOpoOM U XapaKTepu-
CTUKaMHU UCIOJIb3yeMbIX NaT4uKOB. [lopsakoBbiii Homep «touku» (k = 1...6) cayxut uH-
JIEKCOM JJi1 0003HAUYEHMsI MapaMeTpa.

[Ipu HEeoOX0AMMOCTH MOKET OBITh 3a/1aH NEPEenajl MO BbICOTE MEXKIY MECTOM OTOO-
pa JaBieHus Ha TpyOonpoBojie U MecToM pasmenieHus [1/].

«Kanan pacyeTHbIiD» — 3TO COBOKYITHOCTh JIaHHBIX O MapaMeTpax TEIJIOHOCUTENS
B OT/ICJIbHOM BETBH TEIUIOCUCTEMBI, PACCUUTAHHBIX HA OCHOBAHUU U3MEPEHHBIX WJIU JAOTO-
BOPHBIX 3HAaYEHUH MEPBUYHBIX MTAPAMETPOB U UCTIOIB3YEMBIX B paCUETE PE3YyJIbTUPYIOIINX
napameTpoB TersiocucteMsl. TB nmeer 7 «kananoBy, rae 6 «kananos» (n = 1...6) onpeze-
J€Hbl MAaKCHUMaJIbHO BO3MOXXHBIM KOJMYECTBOM TOYEK H3MEPEHHs, a B 7-OM «KaHaje»
(n=0) MOryT OBITH 33JaHBI JJOTOBOPHBIE TAPAMETPHI UICTOYHUKA XOJIOAHOU BOJIBI.

Kpome Toro, B TB nMeercs BO3MOKHOCTh IIpHeMa MO MOCJIe10BaTeIbHOMY UHTEp-
¢elicy 1 UCIOJIb30BaHUE B pacyeTax TEKyLIero 3HaY€HHUs TeMIIepaTypbl, U3MEpsSEMON Ha
UCTOYHUKE XOJIOJHOU BOJIBI.

[Tox «Temmocucremoii» noapazyMeBaeTcsi CUCTEMa pacuera Terja JUisl TerIoCuc-
TEMBbI, COJIepKalleld B OOIIeM ciydae MOJarIIuil (MoABOASIINN) U OOpaTHBIN (OTBOS-
i) TpyoonpoBosbl. TB oGecnieunBaeT pacuer mapameTpoB B 1...3 Temnocucremax. B
KayecTBE MCXOAHBIX JTAHHBIX AJIA pacyeTa MapaMeTpoB B TEIUIOCMCTEMAX HCIOJb3YHOTCS
pacyeTHbIE JaHHbIE «KAHAJIOBY.

[lepedyenbp mapaMeTpoB, ONpEAENIeMbIX B TEIJIOBBIYUCIHUTENE, UX O0O3HAYEHUS U
pPa3MEepHOCTH NPUBEACHBI B Ta0J1.4, pa3psaIHOCTh MHAMKALUHU — B [Ipunoxennn B.

[lepeveHb yCTaHOBOYHBIX MMapaMeTPOB, MHIUIMPYEMbIX B MEHIO «To4ka X», «Ka-
Han x», «TennocucremMa Xx», ux o003HaUCHHsSI U Pa3MEPHOCTH MPHUBEICHBI B Ta01.B.2
[Tpunoxenus B.

AJNTOpPUTMBI pacyeTa KOJMYecTBa TEIJIOThI 3a/1at0Tcsi B TB B 3aBUCUMOCTH OT KOH-
¢urypanuu temnocuctem(bl). [Ipu 3ToM BEIOOp KOJIMYECTBA U COCTAaBAa U3MEPSEMBIX U J0-
TOBOPHBIX MapaMeTPOB, HEOOXOJUMBIX ISl pacueTa, BBINOJIHSAETCS B COOTBETCTBUU C W3-
MEPUTENIbHOM CXEMOM, T.€. B COOTBETCTBUU C PACHpPEEIEHUEM U3MEPUTENbHBIX TOUYEK IO
TpyOONpOBOAaM KOHTPOIUPYEMOM TEMIIOCUCTEMBI.

AJNTOpUTM pacuera KOJMYECTBa TEIUIOTHI 33Ja€TCs B OOLIEM Clly4yae C IMOMOIIbIO
Tpex GopMyi:

- (hopMyJIBI pacyeTa KOJIMYeCTBa TEIUIOTHI B MoaromeM Tpyoornposoae W1;

- (hopMyJIBI pacyeTa KOJIM4YeCTBa TEIUIOTHI B 00paTHOM TpyOomposoae W2;

- (hopMyIibI pacyera NoTpedIIeHHOTo (OTMYIICHHOT0) KoyindecTBa TerioTel W3.
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Tabnuna 4
ITapamerp \ Oobo3HaueHne \ Mpum.
«Touka k»
Pacxoz 06beMHBIi [M/4, 1/MuH] Qv
Temnepatypa [°C] t K=1.6
Hasnenne [MIla] P
YacToTa Ha 4aCTOTHO-UMITYJIbCHOM Bxoje [['1] F
«Kanan ny
Pacxo MaccoBbIii [T/4, KT/4] Qm
Macca TerIoHOCHUTEIsI HApaCTAIOIIUM UTOTOM [T, KT| m
Temmnepatypa (kananbHas) [°C] t n=0,1...6
Jasnenune (kananpaoe) [MIla] P
[I10THOCTB [KI/M"] p
V nenbHas sHTAIbIHS [KJXK/KT] h
«Tennocucmema Ny

KonunuectBo temnoTsl HapacTatomuM urorom [I'Jx, I'kan, TJbk, Tkan]:

- B IMOIAOIIEM TPYOOIpPOBOIE W1

- B 00paTHOM TpyOOTIpOBOJIE W2

- MOTPeOJICHHOE (OTHYIIEHHOR) W3
Tennosas momuocTs [I'[x/4, ['kan/a, MBT, T]x/4, Tkan/4, 'Br]:

- B MOIAOIIEM TPYOOIpPOBOIE E1 N=1 3

- B 00paTHOM TpyOOTIpOBOIE E2

- moTpedsiemMast (OTIycKaemast) E3
Bpewms Hapacrarommm utorom [4j:

- HapaOOTKH Tpab

- IPOCTOS TIPY HAJIMYWU OTKa3a Tnp

- HAJIMYMsI HEMTaTHON cutyanuu 1(2,3) THC1(2,3)

®opmyibl pacdetra W1 1 W2 MoryT ObITh BBIOpaHbI U3 CIAEAYIOIIET0 Habopa, 3aJio0-

’KEHHOTO B ntamMatu 1B:

rmue

W1(2) = 0;

W1(2) = m; - h;;

W1(2) =m; - hj—my - hy;

W1(2) = m; - (h; = hy);

W1(2) = (m; — m) - hy;

W1(2) = (m; — m;) - (hx — hy),

ii.k.n=01,. 6.

®opmyia pacaera W3 MOXKeT GbITh BEIOPaHA U3 CIICAYIOLIEro HAO0pa:
W3 = W1-W2;

W3 = W1+W2.

KOMOHHHPYSI BBIIICIPHBEACHHBIC (hOPMYIIbI, MOXKHO YCTAaHOBHTH B TB anropurm

pacyera, COOTBETCTBYIOIIMI CTPYKTYpe KOHTPOJIUPYEMOM TEIJIOCUCTEME.

OnuH U3 BapuaHTOB IporpaMmMHoi HacTpoiiku TB s 3-x TemocucreM nmpuBeAeH

B [Ipunoxenun XK.
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1.5.3. Perucrpauus pe3yabTaToB padoThl

1.5.3.1. Pe3ynbrarsl u3BMEepEeHUN U BBIUMCICHUHN 3aMMCHIBAIOTCS BO BHYTPEHHHE ap-
XUBBI: YaCOBOM, CYTOUHBIA U MECSYHBII, UMEIOIINE OAUHAKOBYIO CTPYKTYPY.

['myOGuHa apXMBOB COCTABIISET:

- gacoBoro — 1500 npeapiaynmx 4acoB (62,5 npeapaymmx CyToK);

- CyTOYHOTO — 366 npeablIylux CyTOK;

- MECSIYHOTO — 48 IpebIAYLIUX MECSIICB.

[lepedenb apxMBUPYEMbIX MapaMeTPOB MPUBEACH B Ta0I.5.

Ta0muna 5
ITapameTtp \ O6o3HaueHHe
Tennocuctema 1(2, 3)

KomnuaecTBo TemnoTsl Hapactatomum utorom [I'Jx, I'kan, T x, Tkan]:

- B ITOJIAI0NIEM TPYOONpPOBO/IC W1

- B 00paTHOM TpyOOTIpOBOIE W2

- notpeOseHHas (OTIyIIeHHas ) W3
Bpems 3a untepBan apxuBupoBaHusi[4]:

- HapaOOTKH Tpab

- IPOCTOSI TPU HAJIMYWHU OTKa3a Tnp

- HaJIM4usl HeITaTHOHU cutyarmu 1(2,3) THC1(2,3)
CnoBo cocTosAHUS cM. Tabmn.l'.2

[Tpunoxenus I’

XonoaHasa Boaa

Temneparypa [°C] t
Jasnenne [Mlla] P
Pac4yeTHbIn kaHan 1(2,...,6)

Macca TerioHOCUTENsl HApacTalOIIUM UTOTOM [T, KT] m
TemnepaTtypa cpeHeB3BeIEHHAs 3a MHTEepBaI apXxuBupoBanus [°C] t

JlaBieHue cpeHeB3BeIIEHHOE 32 MHTEpBall apxuBupoBanus [MIla] P

Bpewms apxuBanmm YaChl:MHHYTHI:CEKYH/IbI

YHUCIIO-MECSI-TO1

KoHTposibHas cymma CRC

HazHaueHne apXUBHpPYEMBIX MapaMEeTPOB:

- W1, W2 u W3 — cymmapHOE KOJTMYECTBO TECIUIOTHI, pACCYUTAaHHOE 110 (hopMyIIam,
3aJJaHHBIM B KOH(UTYpAIH TEIJIOCUCTEMBI;

- Tpab — Bpems HapaOOTKH 3a MHTEPBAJ apXUBUPOBAHUS IS IAHHOW TEIIOCHCTE-
Mbl. JlaHHBIE OTOOpaXkaroTcs B 9acax ¢ TouHOCThio 0,01 gaca;

- Tnp — BpeMst poCTOsI NIPU HAJMYMK OTKa3a WM HEIITATHON CHUTyallWH 3a MHTEp-
BaJI apXMBHUPOBAHMSI TSI TAHHOW TETUIOCHCTEMBI — 3TO BpeMsi, B TEUCHHE KOTOPOTO OBLIU
3apKCUpPOBaHBI OTKA3bl IpeoOpazoBaTesiell TEMIEpaTyphl WK JAaBJICHUs, 3a]CHCTBOBAH-
HBIX B JJAHHOW TEIUIOCHCTEME MO0 BpeMsi HaXOXKJIEHHUSI TEIUIOCHCTEMbI B HEIITATHOW CH-
Tyallld, €CIIM B KA4ECTBE BU/Ia PEAKIIMN HAa HEIITATHYIO CUTYaIUIO yCTaHOBJIECH «[ 1pOCTON
CUCTEMbI», BpeMsi HaxOKIeHHs Temtocderdnka B pexxumax CEPBHC, HACTPOMKA
W/WTHA B BBIKJIIOYCHHOM COCTOSIHHIH,
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- THC1, THC2 u THC3 — BpeMst HaX0XKICHUS TEIJIOCUCTEMbI B HEIITATHBIX CUTYAIIU-
X, 0003HAUYEHHBIX HOMepamu 1, 2 U 3 COOTBETCTBEHHO 3a MHTEPBAJ apXUBUPOBAHUS.
VY4er BpeMeHH BeeTCA M0 KaXK0M TEeIJI0OCUCTEME HE3aBUCHUMO.

[TpuopuTeThl cueTa BpeMeHH B mopsiake yosiBanus: 1Np — THC1 — THC2 — THC3
— Tpab. Cymma BpeMeHH HapaOOTKH ¥ BPEMEHH MPOCTOS B TEYCHHUE BHIOPAHHOTO KaJlCH-
JapHOTOo (0OTYETHOTr0) MEPHO/Ia PaBHA IJIUTEIbHOCTH KaJIEHAAPHOr0 (OTYETHOI0) MEpUOoa.

[Ipu BBIKIIIOUEHNY MHUTAHHS TMPUOOpA W MOCIEAYIONEM BKIIOYECHUU MPOU3BOIUTCS
3aMoJHEHUE apXUBOB 3HAYCHUSMH MapaMeTPOB, 3a(MKCUPOBAHHBIMU J10 OTKItOUeHUsT TB.
[Ipu 3TOM BpeMsi POCTOSI O BCEM TEIIOCUCTEMAaM BO BCEX aPXMBHBIX 3aMUCSAX HapalllH-
BAETCSl HA JIMTEIbHOCTh OTCYTCTBUS HAINPSIKEHUS! TUTAHUS 32 COOTBETCTBYIOIIUE UHTEP-
BaJIbl apXUBUPOBAHUS.

Kaxxnas apxuBHas 3anuch 3aKaHYMBAETCs HHPOPMAILIUEH O €€ KOPPEKTHOCTH B BUJIE
KOHTPOJIbHON CyMMblI, BbiuucienHo nmo meroay CRC (uukimudeckoro KOHTpOJIsS H30bI-
TOYHOCTH), U TEKCTOBOTO COOOIIIEHUS O COOTBETCTBUU KOHTPOJIBHOU CyMMBI TpeOyeMomy
3HAYECHUIO.

JlaHHbIE apXWMBOB MOTYT OBITH JIMOO BBIBEJCHBI HA JUCILICH (KPOME MECSYHOTO),
1160 TepeIanbl 1o MOCeI0BaTeIbHOMY HHTEp(delicy Ha BHEIITHEE YCTPOMCTRO.

Nunukanus Ha QucIiee apXUBHOTO 3HAYSHUS JII00OTO MmapaMerpa COMPOBOXKIAACTCS
HAaMMEHOBAaHWEM BHUJa apXHBa, HOMEpa apXHBHOM 3aMKCH, a TaK)Ke 0003HAUCHUEM WHTEP-
BaJjla apXUBUPOBAHUSL:

- BpEMEHU U JaThl — JIJIs1 YaCOBOTO apXUBa;

- 1aThl — 11 CYTOYHOTO apXHBa;

- Mecsilia — AJIsl MECSTYHOTO apXUBa.

1.5.3.2. Ilponecc Mmoaudukanuu 3Ha4eHUI HACTPOCUHBIX MMapaMeTpoB (UKCUPYET-
cs B JKypHaJie JIelcTBUl omnepaTtopa, coaepxkaiieM a0 2000 3anuceit. Homep 3anucu uH-
TUITUPYETCA B KOHIIE CTPOKU, OTOOpakarolie HanMeHoBaHUe kypHana. Kaxnas 3amuche,
uHauupyemas Ha skpane XKKU, cocrout u3 tpex cTpok.

3anuch ¢ HyJEBHIM HOMEPOM COACPKUT HH(POPMAIIMIO O TEKYIIIEM COCTOSHUU XKYP-
Haja:

- 1-4 cTpoka — BpeMsl U 1aTy CO3/IaHUs )KypHAa;

- 2-1 CTPOKA — KOJIMYECTBO 3aIUCEN B KypHAJIE;

- 3-1 cTpOKa — BpeMs U J1aTy MOCJEAHEN TPOU3BEICHHOM 3aIHCH.

Kaxxnmas mocnemyromasi 3anuch COAEPKUT MHGOPMAIHIO O MOAU(HUKAIMKA HACTPO-
€YHBIX [1apaMETPOB:

- 1-s1 cTpoka — o6o3HaUeHHE MOAUPUIIMPYEMOTO TTapaMeTpa U €ro 3HaUYeHue /10 U3-
MEHEHHS;

- 2-51 CTpOKa — BpeMsl U 1aTy Moau(uKaIuu;

- 3-51 cTpoka — 0003HaUeHNE MOAUPHUITUPYEMOTO ITapaMeTpa U ero HOBOE 3HaUCHUE.

[Tpu Moaudukanuu TpuOOPHOTO BPEMEHU W/WIIM JaThl MepBas CTPOKA 3aMUCH CO-
JNEPKUT TEKCT: «Bpemsi nu3meHeHo».

3anucu KypHaja JIEUCTBUU omeparopa, Kak U 3HAYEHHUs apXUBUPYEMBIX NapaMer-
POB, XpaHATCA B SHEPTOHE3aBUCUMOM MaMSITH U COXPAHSIOTCS JaXKe B CIy4ae OTKIHOUYEHUS
AJNIEKTpONUTaHus Tpudopa. M3MeHeHne w/wim yaalieHWe OTIEIbHBIX 3alucel KypHaia
JICUCTBUU HEBO3MOJKHO.
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1.5.4. ®uxkcanus HEMITATHBIX CUTYyalUM

1.5.4.1. B TenyoBbuucauTeNe I KaKJIOW TEMJIOCUCTEMBI MPEAYyCMOTPEHA BO3-
MOKHOCTB 33/1aBaTh JI0 3-X yCIOBUM (pukcamuu (KpUTEpHUEB OLICHKH ) HATMYXS HEIITATHBIX
cutyanuii (HC) 1 COOTBETCTBEHHO peakIuii Ha X HaJIUYHE.

ITon HemTaTHOM cHUTyanued (HEIITATHBIM PEKUMOM TEIUIOCUCTEMbI) MOHUMACTCS
CUTyaIlus, MPU KOTOPOH OOHAPYKUBAETCS HECOOTBETCTBUE 3HAYEHUM M3MEPSEMBIX Iapa-
METPOB HOPMAITBHOMY PESKUMY (PYHKIIMOHUPOBAHUS TEIJIOCUCTEMBI.

HemrratHpie cuTyanuu, Bo3HUKaroMe B padore teriocucreM, pukcupyrores B TB
Tosibko B pexxume PABOTA nipu BeimonHenuu ycnoBus (kputepus) Hanuuus HC, 3anan-
HOTO B BUJie popMyibsl. CTpyKTypa U BO3MOXKHBIC 3HAYEHUS YICHOB (POPMYJIbI TPUBEICHBI
Ha puc.3.

> LIX + X XXXX

L1)

He 3apaHo, Qm, t, P T
0,1,..,6
< >

OTCYTCTBYET 3HaK W NEepBbIN wieH, +, —, X ,/
0...999 999,99

Puc. 3. CTpykrypa ¥ BO3MOKHbIe 3HAYEHHS YJIEHOB (DOPMY.JIbI
KpUTEepHUs OLEHKH HAJIUYUSA HEIITATHOM CUTyallUM.

JUis cimydast CcyMMBbI WUIM PA3HOCTH YMCIIOBOE 3HAYEHHUE MOCIIETHErO WIEHA (POpPMYJIIbI
MMEET Pa3MEPHOCTH OLICHUBAEMOI0 ITapaMeTpa.

Jomyckaercst uisl OHOTO mapaMeTpa 3aaaBaTh pa3Hble kputepud HC u B pasHbIX
TEIJIOCUCTEMAX.

[IpoBepka TEIUIOBBIYMCINUTENEM HAIWYNSA HEIITATHOM CUTyalWy MPOU3BOAMTCS Ha-
yyHas ¢ kputepust HC3 B Tperbeil Temnocucreme B nopsake ymenosiieHuss Homepa HC u
HOMEpPA TEIUIOCUCTEMBI.

1.5.4.2. Ilpu BBIMONHEHUU YCIOBHS (DPUKCALMK HEIITATHOW CUTyallMd B CJIOBE CO-
CTOSIHUSI Ha COOTBETCTBYIOLIEM 3HAKOMECTE OTOOpaKaeTcs COOTBETCTBYIOLIMU 3HAK
(Tabn.I'.2) u BeIMONHAETCS OEHCTBHE, 3aJaHHOE BUAOM PEAKIMH Ha JaHHYIO HEIITAaTHYIO
CUTYyalHIO.

Peaknys Ha HanuuuMe HEIITATHOW CUTYAllMU 3a1a€TCsl B BUJE OJHOTO W3 JIBYX JEH-
CTBHM:

- IPUCBAaWBaHUs OLICHMBAEMOMY IIAPAMETPY KOHKPETHOI'O 3HAYEHHUs WIHM OIpeJe-
JICHHOHM 3aBUCHUMOCTH OT APYTOr0 aHaJOTHYHOTO MapameTpa B Buze (GOpMYIIbl, CTPYKTypa
Y BO3MO’KHBIC 3HAUEHUS WICHOB KOTOPOU NPUBEICHBI HAa pUC.4;

- mpekparnienus Hakoruienuss M, V u W («[lpocton cuctembly).
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OX + X XXX
MpocTon cuctembl, Qm, t, P — [1
0,1,..,6

<, >

—

OTCYTCTBYET 3HAK W NIEPBBIN wieH, +, -, X, [
0...999 999,99

Puc. 4. CTpykTypa ¥ BO3MOKHbIE 3HAYEHUS YJICHOB (DOPMY.JIbI
PeakuMy HA HEMITATHYI0 CUTYAIHMIO.

JIIs ciydasi CyMMBI WJIU Pa3HOCTH Pa3MEPHOCTh YHCIOBOTO WicHa (POPMYIIBI COOT-
BETCTBYET Pa3MEPHOCTH MapaMeTpa, yKa3aHHOTO B (hopMyIIe.

Ecnu B KauecTBE peakIuu Ha Hee 3aJaH0 IIPUCBAauBaHKE, TO:

- BBITIOJTHACTCS OIIepallvs IPUCBAaNBaHUs, Ha3HAYCHHAs B (DOPMYJIC PEaKIUH;

- nmpoaosnkaercs Hakoruienne W, m, V, THap;

- BKJIFOYAETCS CUETUHMK [ HCX.

Ecin B kauecTBe peakiny Ha HEIITATHYIO CHTYaIlHio 3a7aHa «[1pOCTOMN CUCTEMBIY,
TO:

- npekparaercs Hakorieaue W, m, V, THap;

- BKJIIIOYArOTCs cuetyuku THCX u Tnp.

ITPUMEYAHMUE. Ilpu 3aganneix ycnosuu u peakuuun Ha HC, nmeromux Bua
yx an < QmMI/IH.l
PX an = QmMI/IH.2 D
Y HYJICBOM U3MEPEHHOM 3HAYCHUU pacxoja coorBeTcTByromero [P, HemrarHas cu-
Tyarusi He GUKCUPYETCs, a 3HAUCHHUE PacXo/ia B JaHHOM KaHaIe OOHYJISETCS.
QM 1, QM » — HA3HAYCHHBICE MUHUMAJIBHBIE 3HAUCHHS PacX0/1a.
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1.5.5. Pesxumbl ynpaBJieHUsI

1.5.5.1. Ynpasnenue padbotoii TB B pazaudHbIX peKUMaX MOKET OCYIIECTBIATHCS C
KJIaBUATypbl U OPraHW30BaHO C MOMOILIBIKD CUCTEMBI MEHIO M OKOH HMHJHMKALUH Pa3HOTO
YpOBHsI, 0TOOpa)kaeMbIX Ha auciuiee. Cxema CUCTEMbl OpraHu3alii YIpaBiIeHUs] U UHAU-
Kaluu npuBenieHa B [punoxenun b.

s ynpasnenus pabotoit TB BO3MOXKHO Take HCIOIb30BaHUE MEPCOHATBHOTO
KOMITbIOTEpA, ToAKIoUaeMoro no uatepdericy RS-232 (RS-485).

TenmoBbruuciurens «B3JIET TCPB» ucnonnenuss TCPB-022 umeer Tpu pexuma
yIpaBJICHUS:

- PABOTA — akcrutyaTalldiOHHBIN PeXUM (PEXKHUM T0JIb30BaTEIsA);

- CEPBUC — pexxuM MoAroTOBKH K SKCILTyaTaluu;

- HACTPOMKA — pesiM I0CTHPOBKH Y OBEPKH.

PexxuMbl oTiiMuaroTcsl ypoBHEM JAocTyna K MH(popmanuu (MHIMUKMPYEMOW Ha Juc-
iee u/uinm nepenaBaeMoi o unrepdeiicy RS-232/RS-485) u BO3MOXKHOCTIIMU IO U3MeE-
HEHUIO YCTAaHOBOYHBIX MTAPAMETPOB TEILTIOBBIYMCIUTEINS.

HauGonbinumu Bo3MOkHOCTsIME 06nanaet pexum HACTPOUKA. B sToM pexume
UHIUIUPYIOTCS BCE MapamMeTpbl U BO3MOXKHA MOAMGUKAIMS BCEX YCTAaHOBOYHBIX Mapa-
MeTpoB. HanMmeHbImumMu Bo3MOKHOCTSIMU 001anaet pexkum PABOTA.

1.5.5.2. Pexxum PABOTA — sT0 pexxum skcityaTtaiiuu TB Ha oObekTe.

B pexxume PABOTA nonb3oBaTenbs UMEET BO3MOKHOCTh MTPOCMATPUBATD:!

a) U3MepsieMble 3HaYEHUs MMApaMeTPOB: pacxoga 00bEMHOTO U MaCCOBOI0, TEMIIepa-
Typbl, JABJICHUS], MACChl, KOJIMYECTBA TEILJIOThI, TETUIOBOKM MOILIHOCTH, YaCTOThI CUTHAJIA HA
UMITYJIbCHOM BXOJE;

0) KOHGUTYpallMOHHBIE MapaMeTPhl: HAOOPHI U XapaKTEPUCTUKHU JATUUKOB JI BCEX
«TOYEK» U3MEPEHHUs; UHACKChI TEMIEPATyphl U JaBJICHUS (HOMEpa «TOYEK» HU3MEPEHHS),
HA3HAYECHHBIX UISI ONPEAEIICHUS SHTANBIIMN U INIOTHOCTU BO BCEX PACUETHBIX «KaHAJIAX»;
AJITOPUTMBI pacyeTa; KpUTEPUH U BUIbl PEAKIIMN HA HEIITATHBIE CUTYAIIMU BO BCEX TEIUIO-
CUCTEMAX;

B) COJIEP>KMMOE (4acOBOI'0 U CYTOYHOT'0) apXMBOB U XKypHaja JIeUCTBUI orepaTopa;

r) napameTpsl GyHKIHOHUpOoBaHus TB:

- IOKa3aHUs YaCOB PEATIbHOTO BPEMEHH;

- mapameTpsl cBs3M o uHtepdericy RS-232 (RS-485);

- 3HAYECHHS BPEMEHH HapaOOTKU U MPOCTOS;

- HAJINYME OTKA30B JIaTYMKOB B «TOYKAX», CIIOB COCTOSIHUS «KAHAJIOB» U TEIUIOCUC-
TEM;

1) uHGOpMaIIUIO 0 Mpudope:

- TEKyIIUN PEKUM YIIPABICHUS;

- Bepcuu pe3usieHTHoro 110 nyis u3MepuTennst U BBIYUCIATENA.

B pexxume PABOTA nonb30BaTenb UMEET BO3MOKHOCTh TPOU3BOAUTH MOACTPONKY
npuOOPHBIX YacoOB, YCTaHABIUBATh ceTeBoM aapec TB u ckopocTh paboThl o UHTEpDeicy
RS-232 (RS-485), a Takke U3MEHATHh €AUHUIIBI U3MEPEHHUsI JUIsI OTOOpaKCHHS 3HAUCHUM
00BEMHOT0 pacxoja, KOJIMYECTBA TEIUIOTHI U TETJIOBOW MOILTHOCTH.
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1.5.5.3. Pesxxum CEPBUC — 3710 pexxum BBOAa (PYyHKIMOHAIBHBIX NAapaMETPOB TeIl-
JIOBBIYUCIIUTEIIS B COOTBETCTBUM C BUIOM KOHTPOJIUPYEMBIX TETUIOCUCTEM.

B pexume CEPBUC pononuutenbHo (o oTHomieHuto kK pexumy PABOTA) Bo3-
MOXHO:

a) MpOCMaTPUBATh COACPKUMOE MECSUYHOTO apXWBa, 3HAUCHUS DHTAIBIUU U TUIOT-
HOCTH;

0) mpocMaTpuBaTh U U3MEHSATH:

- Ha0Op HCHOJIb3YEMBIX B «TOYKAX» HU3MEPECHHS JATYUKOB U UX XapaKTEPUCTUKHU
(3HaueHUs] HOMUHAJIBHOM CTaTHYECKON XapaKTepUCTUKH npeoOpazoBanus [IT, nuamazon
TOKOBOT'O BBIXOJIa U MakcuMmaiabHOe pabouee napienue [1]1, korddunuent npeodpaszona-
HUS YaCTOTHO-UMITYJILCHOTO BXoja jist [1P);

- YCTaHOBJICHHOE 3HAUCHUE Mepenaja mo BRICOTE MEXITY TOUKOM 0TOOpa JaBJICHUS U
MECTOM pa3MelIeHus Tpeodpa3zoBaTes JaBJICHHUS;

- MHJIEKChI TeMMEpaTypbl U AaBICHUS ISl ONPEACICHUS YHTAIBIIUU U IUIOTHOCTH,
JIOTOBOPHBIE 3HAYEHUSI MACCOBOI'0 pacxoja, TeMIepaTypbl U JaBJICHUS;

- JICOPUTMBI pacyeTa Terla, YCIoBUs (KpUTEPUM OLICHKW) U BUJIbI PEaKIUii Ha He-
IITaTHBIE CUTYAIlNH;

- MacmTad eUHULl U3MEPEHUSI TEIJIOBOM MOITHOCTH, KOJIMYECTBA TEIUIOTHI U MACChI
(mpu macmtade 1:1 ucnonb3ytorest eauHuUlbl uamepenuss MBt, I'Jx/4 wnu ['kan/g, T'J]x
i ['kan, T cooTBeTcTBEeHHO; Tipu MaciuTade 1:1000 — enqunuiisl usmepenus ['Bt, T/x/4
unn Tkan/g, T/ wiu Tkan; KT COOTBETCTBEHHO);

- MOKA3aHUs YaCOB PEaIbHOTO BPEMEHH.

1.5.5.4. B pexxume HACTPOMKA B03MOXHO IMPOCMAaTpHUBaTh BCE MapaMeTpsl 0e3
UCKITFOYCHUSI.

B pesxxnme HACTPOMKA nononauTensHo K pexumam PABOTA u CEPBUC wmo-
KET MPOU3BOIUTHCS:

- TIOBEpKa TETUIOBBIYUCITUTENS, PU KOTOPOM IOCTUPYIOTCSI KaHAIbI U3MEPEHUS TEM-
nepaTypbl U JaBJICHUs] TTyTEM BBEJCHUS B TEIUIOBBIYUCIUTEIL COOTBETCTBYIOIIUX IMOIpa-
BOK;

- OUMCTKA apXWMBOB W XypHajia JCHCTBUM omeparopa, a Takke OOHYJICHHE WHTE-
IpaJIbHBIX 3HAYEHUN MaCChl TEIJIOHOCUTEIISI U KOJIMYECTBA TEIJIOTHI;

- BBOJI 3aBOJICKOTO HOMepa mpuodopa.

[TPUMEYAHUE. Bpemena HapaOOTKH, MPOCTOSI U HEIITATHBIX CUTyalluid OOHYJIS-
I0TCS IIPU OYUCTKE apXUBOB.

1.5.5.5. PexuM ympaBiieHUs 3a7a€TCs KOMOWHAIMEH Hamu4us / OTCYTCTBUS 3aMbl-
KaIOIIMX MEPEMbIYEK HAa KOHTAKTHBIX Mapax pa3pelieHuss MOAU(PHUKALUNA KaTMOPOBOYHBIX
U QYHKUIHMOHAIBHBIX TAPAMETPOB.

ITopsinoK yCTaHOBKM PEKMMOB YIIPABICHUs YKa3aH B paszeine 2.4 HaCTOSALIEro py-
KOBOJICTBA.
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1.5.6. BHeniHue cBsI3H

1.5.6.1. [TocnenoBaTeabHbIe UHTEPHEHUCHI.

[TocnenoBatensubie uHTEpdericl RS-232 u RS-485 obecneunBaroT BO3MOXKHOCTh
JOCTyNa K U3MEPUTEIbHBIM, PACYETHBIM U YCTAHOBOYHBIM ITapaMeTpaM, BKIII0UYask APXUBBI.
[Ipu 3TOM BO3MOKHA MOJU(UKAIUS YCTAHOBOYHBIX MAapaMETPOB, a TAK)KE BBOJ C LIETBIO
UCIIOJIb30BaHUSI B pacueTax TEKYyLIEro 3HAYECHUS TeMIEpaTypbl HA UCTOYHUKE XOJIOJHOU
Bojibl. [locienoBaTenbHble HHTEPdEHCH moaaepxkuBaoT nporokod MODBUS, npunsaThii
B Ka4eCTBE CTaHapTHOTO B nmpubdopax ¢upmel « B3JIET».

Nurepdeiic RS-232 MoxkeT UCnonb30BaThCs IS

a) pacreyaTki apXMBHBIX U TEKYIIUX 3HAYEHUN MU3MEPSIEMBIX IMapaMeTpPOB Ha MPUH-
tepe uepes 11K unu agantep npuntepa « B3JIET Ally;

0) CuuTHIBaHUS apXHMBOB C MOMOIIbIO apxuBHOro cuuthiBatTens «B3JIET AC»
ACJIIB-020;

B) HernocpeACTBeHHOMU cBsizu ¢ [1K:

- 110 Ka0eJto MpH IJIMHE JIMHUM CBSI3U 110 12 M;

- 1o Tesie(OHHOM JIMHUM C TIOMOIIBI0O MOJEMa WX PAJUOJMHUHM C MOMOIIBIO pa-
TUOMOJAEMA;

- o JiuHuM 1udpoBoit cBsa3u crangapra GSM 900/1800 MI'1 ¢ momolibio aganrepa
cotoBoil cBsa3u «B3JIET AC» ACCB-030.

JlanbHOCTD CBSI3U MO TeaedOHHOM JIMHUM, paJuoKaHAIy U COTOBOM CBS3M ompee-
JSIeTCSl XapaKTepUCTUKaMHU TeJe(OHHOW JMHUM, PaJMOKaHalla U KaHalla COTOBOM CBSI3U
COOTBETCTBEHHO.

Nurepdeiic RS-485 obecnieunBaer cBs3b 10 KabeI0 B TPYIINIE U3 HECKOJIBKUX ab0-
HEHTOB, OJTHUM M3 KOTOpbIX MOkeT ObITh [IK, mpu nnune nunum cBs3u 10 1200 m. [pu
HAJIMYMK B TpyNme NpuOOpOB Pa3HBIX MPOU3BOAUTENECH IJs B3aMMHOIO COTJIACOBAHUS
IPOTOKOJIOB OOMEHa MOXKET MCIOJIb30BaThCs afantep ceTeBbiX MpoTokosioB «B3JIET ACy
ACIIB-010.

[Tonxmouenue amantepa cotoBoi cBsizu ACCB-030 x uHTepdeiicy oauHOYHOTO
npubopa WM K JUHUU CBA3U TPYNIbI IpUOOPOB 1a€T BO3MOXKHOCTH IepeaaBaTh HHGOP-
MAalHIo IO KaHAITy COTOBOM CBSI3HM, B TOM 4HcCIIi€ U B IHTEpHET.

Hcnonb3yss KaHall COTOBOM CBSI3M MOXHO Ha 0a3ze MpOrpaMMHOIO KOMIUIEKCa
«B3JIET CII» opraHu3oBbIBaTh JTUCHETYEPCKYIO CETh JIJII MHOTUX OJAWMHOYHBIX W TPYII
npuOOPOB KaKk OAHOTHUITHBIX, TAK U PA3HOTHUITHBIX 110 HA3HAYEHUIO.

Cxopoctb 06MeHa 1o uaTepdericam RS-232 u RS-485 ot 2400 no 19200 box ycra-
HaBJIMBAETCS B MpUOOpeE.

BHUMAHMHE ! He nonyckaercsi 0AHOBpPEMEHHOE MOJAKJIIOYEeHUE W HCIO0JIb30-
BaHue uHTepdeiicoB RS-232 u RS-48S.
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1.5.6.2. JIuckpeTHBI BBIXOJ MOXKET paboTaTh JUOO B 4aCTOTHO-UMITYILCHOM, JINOO
B JIOTUYECKOM PEKUME.

B 4acTOTHO-UMITYJIbCHOM PEXHME YacTOTa CJIEJOBAaHUS HMMITYJIbCOB MPONOPLHO-
HaJbHA 3HAYEHUIO BhIOpaHHOro mapamerpa B auamnazone 31-3000 I'u. CkBaXHOCTh UM-
IIyJIbCOB paBHA 2.

B norudeckom pekuMe CUTHAJI Ha BBIXOJE U3MEHSET CBOE COCTOSIHUE MO 33JIaHHBIM
YCIIOBUSIM.

OKOHEYHBII KacKaJl CXeMbl TUCKPETHOTrO BbIxona (puc./l.6) raabBaHUYECKU pa3Bsi-
3aH OT OCHOBHOM CXEMBbI C MOMOIIBIO onTonapel. PaboTa BEIXOJHOTO Kackada BO3MOXKHA
OpY MUTAHUU JUOO OT BHYTPEHHETO (AKTHBHBIM PEXHM), JTMOO OT BHEIIHErO (I1aCCUBHBIN
pEeXUM) UCTOYHMKA NUTaHuA. [loKIoueHrne BRIXOAHOIO Kackaaa K BHYyTPEHHEMY rajibBa-
HUYECKU pa3BA3aHHOMY MCTOYHUKY NUTaHus + 5 B ocymiecTBisercs myTeM 3aMbIKaHUs
nepeMbIlYKaMy KOHTaKTHBIX Tiap J1 u J2 (puc. A.3) Ha cy006s10ke 00pabOTKU TaHHBIX.

BHeminee HampspkeHUe, MOJaBa€MOE€ Ha MUMIYJIbCHBIN BBIXOJ, HE JOJIKHO IPEBbI-
marth + 24 B, TOK Harpy3ku He JoJKeH ObITh 6osiee 50 MA.

1.5.6.3. HacTOTHO-UMITYJILCHBIE BXOJbI TIPEAHA3HAUCHBI JJIs1 MOJKIIOYEHUS TTPEeo0-
pa3oBaresiell pacxo/ia pa3IMYHbIX TUIIOB C YACTOTHO-UMITYJILCHBIM BbIXOJOM. KOHCTaHTBI
npeoOpa3oBaHUsl YaCTOTHO-UMITYJBCHBIX BXOJIOB MOTYT YCTaHaBJIMBAThCA B Mpeaenax
0,01...2000 umn/a ¢ warom 0,01umn/n. ®opmyna s onpeneneHus: 3HaueHUs: Kodhdu-
[[MEHTA MpeoOpa30BaHMs YaCTOTHO-UMIMYJIbCHOTO Bxoaa TB nmpusenena B [Ipunoxxennn E.

Bxonnoit xkackan (puc./l.7) moxer paboTarh B JBYX pEKHMMax, 3aJaBa€MbIX C I10-
MOILIbIO KOHTaKTHBIX map J1-J12 Ha nate Moayiis KomMmyTtauuu (puc.A.4):

- B aKTUBHOM PEXUME YaCTOTHO-UMIYJbCHBIE BXOJbl MUTAIOTCA OT BHYTPEHHETO
raJIbBAaHUYECKHU Pa3BA3aHHOTO MCTOYHMKA HanpspkeHus +5 B (KOHTaKTHbIE Napbl 3aMKHY-
Thl NIEpEMBbIYKaMH). B 3TOM pexrMe Ha BXOJ JOJIKHBI MOAABAThCS JIMOO MMITYJIbCHl Ha-
npsbkeHus ¢ mnapamerpamu: jormyeckut Hoab — 0...1,0 B, normueckas enuHuna —
2,0...5,0 B, nu6o 3aMbikaHue/pa3pblB MEXaHUUECKUX KOHTAKTOB. [IpuueM compoTuBicHUE
BHELIHEH LIETH IPU 3aMKHYTOM COCTOSIHUM MEXaHHUYECKMX KOHTAaKTOB HE JOJIKHO MPEBBI-
mathb 100 Owm;

- B MMACCUBHOM DPEXHUME€ (KOHTAKTHbIE Mapbl Pa30MKHYTHI) Ha BXOJ JOJKHBI MOJa-
BAaThCA MMIYJIbCHI TOKA C MapameTrpaMmu: Jorudeckui Hoib — 0...0,2 MA, moruyeckast eu-
Huna — 0,5...20 MA. B »ToMm pexxume 3aMbIKaHUS MEXaHHUYECKUX KOHTAKTOB 0€3 MUTaHUs
NOJICYUTHIBATHCS HE OYIyT.

[Ipy MOAKIIOYEHUH K YaCTOTHO-UMITYJIBCHBIM BXOJlaM JIOJKHA COOMIOAAThCS IO-
JSIPHOCTh B COOTBETCTBUM C MApPKUPOBKOM Ha NMEYATHOM IJIaTe, a 4YacTOTa CJIEI0BAaHUS M-
MyJIbCOB Ha BXOJi€ JIOJKHA ObITh He Oosiee 2500 I'm.

BHUMAHME ! HanpsikeHue Ha 4aCTOTHO-UMILYJIbCHBIX BX0AaX He J0JIKHO
npespIaTh 5,5 B!
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1.5.7. Koncrpykuus

Buemnnit Bun temnoBerauciautess «B3JIET TCPBy» ucnonnenuss TCPB-022 npu-
BEJICH Ha puc.A.l.

Kopnyc TB coctouT u3 Tpex JAUTHIX U3 aTIOMUHUEBOIO CILIaBa yacTel (Momysei):
OCHOBAHHUS — MOJYJIsl KOMMYTallMU, CPEAHEN YaCTU — MOJYJISI UBMEPUTEIIS U JTULEBOM Yac-
TH — MOJYJISL BBIYUCITUTENS.

BHyTpu MoayJsisi KOMMyTalMyd yCTaHOBJIEHA KOMMYTAllMOHHAS IUIATA, ¢ MOMOILBIO
KOTOPOM OCYILIECTBIISIETCS MOAKIIOUYEHUE BHEIIHUX YCTPOIMCTB K TEIJIOBbIUKMCINTENO. Ha
HUKHEN MaHeld MOAYJST KOMMYTAIlMU pacrlojiokeHbl: pasbeM uHtepderica RS-232; ot-
BEPCTHUSI ¢ MEMOPAHHBIMU 3arTylIKaMu JJi BBOJa Kabelis MUTaHus, CHTHAJIBHBIX KaOeen
ITP, IIT wu II/, a Takke BHEIIHUX YCTPOWCTB, MojakiatoyaeMmbix kK TB. Ha 3amHen crenke
HAXOJSATCS OTBEPCTHUA JJII YCTAHOBKM MOHTAXKHBIX TUIAHOK, 00ECIIEUMBAIOIIUX KPETIeHHE
TB k BepTHUKaIbHON MOBEPXHOCTH Ha OOBEKTE IKCILTyaTaluu (puc.A.S).

Mopysib U3MEpUTENA CONEPKUT IUIATy WU3MEPUTENS U BTOPUYHBIA HUCTOYHUK IUTA-
nHusa (BUII). Ha auxHel nanenu Kopiryca MOIYJISE U3MEPHUTENsl PacloioKeHa KiieMma 3a-
IMIMTHOTO 3a3eMJICHUS (3aHyJICHUS).

MopyJib BBIYUCIATENSA COEPHKUT IJIaTy BhruvcauTens. Ha nuneBoi maHenu Momyss
Berancnutens Haxoaares KKU u knaBuarypa. JKKU obecrnieunBaeT BBIBO YETHIPEX CTPOK
andaBuTHO-1IMppoBOoN HHPopManuu npu 20 cumBoiax B cTpoke. Ilepuos oOHOBIEHUs
tekyuieit uapopmaruu Ha KK cocrapinsier 2 ¢. Pa3psaaHocTs MHAMKALMK TapaMETPOB Ha
JMCIUIee TEIJIoCUeTYrKa mpuBeeHa B Tabnuue B.1.

Mopyiib U3MEPUTENSI COBMECTHO C MOAYJIEM BBIYUCIUTENS, COEAUHAEMBIE IEKTPHU-
YECKM MHOTOXWJIbHBIM HUIEH(POM U KOHCTPYKTUBHO BUHTAMHU CO CTOPOHBI MOJYJIS U3Me-
pUTENIs, COCTABISAIOT CyO0I0K 00pabOTKM TaHHBIX.

B cBoto ouepens cy0010k 00pabOTKH JaHHBIX COCIUHSETCS muei(amMu co CTOPOHBI
3aJlHel CTEHKU U BUHTAMM CO CTOPOHBI JIMIICBOM MaHETU C MOJYJIeM KOMMYyTaluu, oopa-
3ysl TETUIOBBIYUCIIUTE.

Bun npeo6pazoarens Hanpsikenus 220 / 36 B 50 ' npuBeaeH Ha puc.A.7.

1.6. MapkupoBKa u IJIOMOMpPOBaHUE

1.6.1. MapkupoBka Ha nurieBoi nanenu TB comepxur ero o60o3HadeHUE U HaWMe-
HOBaHUE, (DUPMEHHBIN 3HAK MPEANPUITUSI-U3TOTOBUTENS, 3HAK YTBEPKIACHUS THUIA CPE-
CTBa U3MEpEHUs. 3aBOJICKON HOMEP yKa3aH Ha IIWJIbJIMKE, 3aKPEINICHHOM Ha Koprnyce TB.

1.6.2. Tlocne nmoBepku TIOMOUPYETCS OJIUH M3 BUHTOB, CKPEIUISIONUN cy00I0K 00-
pabOTKM JTaHHBIX, & TAKKE KOJIAYOK, 3aKPHIBAIONINN KOHTAKTHYIO TIApy pa3pelieHust Mo-
nuuKay KanTuOpoBOUHBIX MapameTpoB TB. Jlng 3amuThl OT HECAHKIIMOHUPOBAHHOTO
JI0CTyTIa TIPU TPAHCTIOPTUPOBKE M XPAHEHUHM MOXKET TJIOMOUPOBATHCS OJWH U3 COCIMHH-
TEJIbHBIX BUHTOB CO CTOPOHBI JIUIEBOW MMAHENIH TETUIOBBIYUCIUTENS.

1.6.3. Tlocine moHTaxka U mpoBepku (yHKIMOHUpOBaHUS TB Ha 00BEKTE MOJKHBI
OBITH OTUIOMOUPOBAHBI:

- KOJITIA4YOK, 3aKPBIBAIONIUN KOHTAKTHYIO Tapy pa3pemieHus MoauduKaium QyHK-
LAOHAIBHBIX NapaMeTpoB TB;

- OJIMH U3 COEIMHUTEIBHBIX BUHTOB CO CTOPOHBI JTUIEBOW MMAHEIIH.
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2. HICITIOJIB3OBAHMUE 110 HASHAYEHHUIO

2.1. DkcnyaTaliMOHHbIE OTPAHMYEHUS

2.1.1. DOkcrutyaranus TEIIOBBIUUCIUTENS JOJKHA MPOU3BOAUTHCS B YCIOBUSAX BO3-
NEHCTBYIONMX (DAaKTOPOB, HE MPEBBIMIAIOIIMX JOMYCTUMBIX 3HAYEHUN, OTOBOPEHHBIX B
n.1.2.4.

2.1.2. Heo6X0auMOCTh 3alIUTHOTO 3a3eMJICHHsI TIPUOOpa OMpPEIeNsieTcss B COOTBET-
cTBUU ¢ TpeboBanusamu riaBbl 1.7 «IIpaBun ycrpoiictBa anexkrpoyctanoBok» (I[1YD) B 3a-
BHCHUMOCTH OT HAIIPSKEHUS TUTAHUS U YCIOBUN pa3MenieHus: mpubopa.

2.1.3. Monnaue3amnmTa 0o0beKTa pa3MeIleHrs Mpruoopa, BHITIOJHEHHAs B COOTBETCT-
BUM ¢ «MHCTpyKIMEH 1O yCTPOMCTBY MOJIHUE3ALIUTHI 3JaHUM, COOPYKEHUU U MPOMBIIII-
JeHHbIX KoMMyHHKanuin»y CO153-34.21.122-2003 (yrBepxkaenHoit [Ipukazom MunsHepro
Poccun Ne280 ot 30.06.2003) mpenoxpanser mpuOOp OT BbIXOJAa U3 CTPOS MPU HATUIUH
MOJIHUEBBIX Pa3psaoB.

2.1.4. TpeGoBaHUs K YCIOBHUSIM JKCIUTyaTalldd W BBHIOOPY MECTa MOHTa)a, IpHUBe-
JICHHBIE B HacTosmIe D/, yuuThIBaloT HauboJee TUMHYHbIE (AKTOPHI, BIMSIONIME HA pa-
00Ty TETUIOBBIYMCIUTES.

Ha 00bexTe aKCITyaTaiuu MOTYT CYIIECTBOBATh WM BO3HUKHYTH B IPOIIECCE €T0
AKCIUTyaTaluy (HakToOphl, HE MOAMAIOIINECS MPEIBAPUTEILHOMY MPOTHO3Y, OIEHKE WIIH
IPOBEPKE, U KOTOPHIE TPOU3BOJAUTEIH HE MOT y4eCTh MPHU pa3paboTKe.

B cnydae nposiBnenus mogoOHbIX (GaKTOPOB ClIeTyeT HAUTH MHOE MECTO IKCILTyaTa-
1Y, TJIe JaHHbIe (DAKTOPHI OTCYTCTBYIOT MJIM HE OKA3bIBAIOT BIMSHUS HA paOOTy MU3IEIH.

2.2. MepbI 6e301acHOCTH

2.2.1. K pabote ¢ uzgenuem AomycKaeTrcs OOCTY>KUBAIOLIUI MEPCOHAl, 03HAKOM-
JIEHHBIN C KCIUTyaTallMOHHOW JTOKYMEHTALIMEN HA U3JIEIIHE.

2.2.2. Ilpu nOArOTOBKE M3/ENUs K UCIIONIb30BaHUIO AOJDKHBI coOmoaarses «IIpaBu-
Ja TEXHUYECKOM IKCIUTyaTalluu 3JIEKTPOYyCTAaHOBOK MoTpeduTenei» u «lIpaBuna TeXHUKU
0€30MacHOCTH MPH IKCILTyaTallMH SJIEKTPOYCTAHOBOK MOTPEOUTENEID.

2.2.3. lIpu npoBenennn padot ¢ TB onacHbiM (pakTOpOM SIBIISETCS IEPEMEHHOE Ha-
NpsDKEHNE ¢ JEUCTBYIOIIUM 3HaueHueM 10 242 B gactoron 50 I'm.

2.2.4. Ilpu oOHapyKeHUHU BHEILIHETO MOBpexaeHus TB win cereBoil mMpoOBOJKH Clie-
IyeT OTKIIOUNTH 1B 10 BBIICHEHMS CIEHMAIMCTOM BO3MOKHOCTH €r0 JAJBHEMIIEN JKC-
IUTyaTaluH.

2.2.5. B npouecce padOT 10 MOHTaXYy, ITyCKOHAIA/IKE WJIH PEMOHTY TEILIOBBIYUCIIH-
TEJsl 3alPEeIlaeTCs UCIOIb30BaTh HEUCIIPABHBIE AIIEKTPOPAAHONIPUOOPHI, IIEKTPOUHCTPY-
MEHTHI 00 0€3 MOJKIIOUEHH X KOPIYCOB K MarucTpajiu 3alldTHOrO 3a3eMiIeHHs (3a-
HYJICHUS).

BHUMAHME! Ilepex noakioyennem kopnyca TB k marucrpasiu 3amuTHOrO
3a3eMJleHUd (3aHyJIeHHs1) YOeAUThCSA B OTCYTCTBUU HANPSI>KEHUS HA HEeH.
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2.3. Il1oAroTOBKAa K HCNOJIHL30BAHUIO

2.3.1. IloaroroBKa K MOHTAXKY

2.3.1.1. He pomyckaerca pasMmeimieHue TB B ycloBHSIX, HE COOTBETCTBYIOIIHUX
n.1.2.4 HacTosIEro pyKOBOJCTBA MO SKCIUTYaTAINH.

2.3.1.2. Ilpu BeIOOpe MecTa pazmernieHus: TB ciemnyeT yuuThIBaTh:

- nnmuny kabenei cesazu TB-I1P, TB-IIT u TB-I1/;

- HEOOXOIUMOCTH 00ecredeHus: CBOOOJHOTO JgocTyna K TB;

- HEJOMYCTUMOCTh pa3melnieHus TB BOJIM3M MCTOYHUKOB TeIlia, HAIPUMED, TOpPSs-
9uX TpyOOIPOBOIOB;

- HEOOXOIUMMOCTh 3aITUTHOTO 3a3emiieHus (3anynenus) TB;

- HEeXeNaTelbHOCTh Halnyus Kamaromero Ha TB konmeHcara naub0 >KUIKOCTH C
POXOIAIIUX TPYOOIIPOBOJIOB.

Ocgemenue TB Heobs3aTenbHO, T.K. Auciuiel TB nuMeer coOCTBEHHYIO TTOJICBETKY.

2.3.1.3. TpaucnoptupoBka TB K MeCTy MOHTa)ka JOJI’)KHA OCYILECTBIATHCS B 3aBO-
JICKOU Tape.

ITocne TpancnioptupoBkr TB K MECTy yCTaHOBKM ITpY OTPULIATEIBHOU TEMIIEPATYPE
U BHECEHHUS €r0 B MOMEIICHUE C TOJOXKHUTEIbHON TeMIlepaTypoil BO U30ekaHNe KOHICH-
caluu BJjaru HeoOXOoAMMO BhIZIEpKaTh 1B B yrakoBke He MeHee 3X 4acoB.

2.3.2. MoHTaX TeNJIOBbIYMCIUTEIS

2.3.2.1. Jlna ycranoBku TB ciy’kaT MOHTaXHbIE IUIAHKH C OTBEPCTHUSAMH, C IIOMO-
LIBI0 KOTOPBIX TB KpenuTcs HeNMOABUKHO HA BEPTUKAJIBHOMU IIJIOCKOCTH.

2.3.2.2. llopxmouenue I1P, IIT, I1J] k TB nmpou3BoauTBCS B COOTBETCTBUHU CO CXE-
mamu (IIpunoxenue J[) u pacnojokeHHMEM KOMMYTAIIMOHHBIX 3JIEMEHTOB Ha IUIATE
(puc.A.4 Ilpunoxenue A).

2.3.2.3. Paznenannbie U 00My>KEHHBIE KOHIBI CUTHANBHBIX Kabenei [1TP momkmoua-
I0TCSA K COOTBETCTBYIOIIIMM KOHTAaKTHBIM KosioakaM TB. Paznenka u noakitoueHre 3KpaHa
He TpedyeTcs.

Cxewmsbl nonkioueHus pacxogomepos pupmel «B3JIET» npusenens! Ha puc./l.2.

2.3.2.4. Konupl curHanbHbix Kabened IIT monmkiroyaroTcsi K COOTBETCTBYHOLIEH
KOHTaKTHOM Kojonake TB.

Ha He3aneiicTBOBaHHBIE KOHTAaKTHBIE KOJIOJKH, ITPEAHA3HAUCHHBIE IS MMOJKIII0Ye-
Hus 11T, ycTaHaBAMBarOTCS MEPEMBIUKH, COCAMHSIONIME KOHTAKThI ¢ HAUMEHOBAHUSIMHU
curHainoB LEADxA, LEADxB u SHIELDx (puc.A.4).

2.3.2.5. Dnexkrpuueckoe noakioueHue I1/] ¢ BerxonusiM TokoMm 4-20 MA 10 IBYyX-
IPOBOJHOMN CXEM€ COEIUHEHUs, IPOU3BOJIUTCA B COOTBETCTBUH CO CXEMOM MOIKIIOYEHUS
(puc..1).

Cxembl noakmouenust 11 ¢ Berxogueim TokoMm 0-5 (20) MA 1o Tpex- U YeThIpex-
MIPOBOJIHOW CXe€MaM IOJIKII0UeHUs puBeaeHsbl Ha puc.Jl.3-/1.5.

He nonyckaercs coennnenne yxpana kadeus cesasu III-TB ¢ kopnycom II/L

2.3.2.6. 1ns 3a1MTBI OT MEXaHUYECKUX MOBPEKICHUN PEKOMEHAYETCSI CUTHAJIbHBIE
Ka0enu pa3Meniarh B TpyOax, pykaBax WM KopoOax (METaINIMYECKUX, MIIACTMACCOBBIX U
T.1.). Jonyckaercst B ogHOM TpyOe (pykaBe, KOpoOe) pa3meniaTh HECKOJbKO CUTHAIBHBIX
Ka0enen.
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CurHanbHble KaOenH, €CI OHU MPOJIOKEHBI HE B METAUIMYECKOM TpyOe, pykaBe
WIH KOpoOe, HEe PeKOMEHAYETCS MPOKIaAbIBaTh OJmxke 30 cM OT CUIIOBBIX Kabenel apyro-
ro obopyzaoBanus. Jlomyckaercs nepecekarb ux moj yriom 90°.

HE JOITYCKAETCSA kpenuts kabenu K TpyOONpoBOIYy € TETIOHOCUTEIIEM.

s kperienust kadeneit cBsizu okojo TB ucnonnenns TCPB-022 moxHO ncnomns-
30BaTh MOHTaXXHBIE CKOOBI M3 KOMIUJIEKTA TOCTaBKHU (pHC.A.6).

2.3.2.7. HeobxomuMOCTh 3alllMTHOTO 3a3eMJICHHS MPUOOpa ONMpenenseTcs B COOT-
BETCTBUHU ¢ TpeOoBaHusMU raasbl 1.7 «lIpaBui ycrpoiicTBa anekrpoycranoBok» (IIYD) B
3aBUCUMOCTH OT HAIPsLKEHUS TUTaHUS U YCJIOBUHM pazMenieHus: npuodopa.

3alUTHOE 3a3EMIICHHE, a TAK)KE 3a3€MIISIIOLLIEE YCTPOMCTBO TOKHBI yIOBIETBOPSTH
tpeboBanusam [1YD. Bo uzbexannu oTkaza mpuOopa HE JAOMyCKAaeTcs B KaueCTBE 3allHT-
HOT'0 3a3€MJICHHSI UCIIOJIb30BATh CUCTEMY 3a3€MJICHHUSI MOJTHUE3AIUTHI.

3a3eMIISIOIMI POBOJAHMK, COSANHSIOIMN KIIEMMY 3aIlllMTHOIO 3a3€MJICHHs TpHOO-
pa C 3a3eMIISIFOIIMM YCTPOMCTBOM M BBINOJIHSAEMBII MEAHBIM ITPOBOJIOM 0€3 MEXaHUYECKOMN
3aIHUTHI, JTOJKHBI IMETh CEUCHHE He MeHee 4 MM’

2.3.3. BBoa B 3KCILIyaTallUI0

2.3.3.1. IlyckoHanamouHbie pabOTHI MPOU3BOAATCS MPEICTABUTEISIMUA OpraHUu3alliu,
UMEIOIIEH MpaBO Ha MPOBEACHHE YKa3aHHBIX paloOT, JIMOO MPEICTaBUTENSIMU MPEIIPH-
ATUSI-U3TOTOBUTES.

2.3.3.2. [lepen BBOJIOM B DKCILTyaTallM0 HEOOXOAUMO MPOBECTH Cleaytole padbo-
THI:

- IpousBecTy KoHpuUrypupoanue TB (BBecTu anroputmsl pacyera, GopMysibl Kpu-
TEPUEB U pPEaKIMil Ha HEIITaTHblE CUTyalMH (YHKIMOHUPOBAHUS), €CIH 3TO HE ObLIO
POBEJICHO IPH BBIITYCKE U3 MPOU3BOJICTBA;

- orutomOupoBathk TB B coorBeTcTBUU C 11.1.6.

2.3.3.3. IIpu noaroToBKe U3ACNHS K UCTIOIB30BAHUIO IOJKHO OBITH MPOBEPEHO:

- npaBuwibHOCTh ycTaHoBKHU [P, IIT u I/l B cooTBeTCTBUM € BHIOpPAHHBIM AJTOPUT-
MoMm paboTel TB. CooTBeTcTBUE MTpeoOpazoBaTesss HOMEPY TOUKM MU3MEPEHHSI JAHHOTO Ma-
pameTpa MOKHO MPOBEPUTH IO MOJKIIOUEHUIO K COOTBETCTBYIOLIEMY 3JIEMEHTY KOMMYTa-
vy Ha miare TB;

- MOJKJIFOUYEHUE JOTOJHUTENBHOTO 000pya0oBaHus (KOMIIbIOTEPA, MOJIEMA U T.[.) B
COOTBETCTBHUH C BHIOPAHHOU CXEMOIA.

2.3.3.4. Tennoseruucnurens «B3JIET TCPB» npu nepBoM BKIHOYEHUM WJIU TOCIIE
JUIMTENILHOTO TEpephiBa B paboTe TOTOB K IKCIUTyaTaluu (IIpU OTCYTCTBUM OTKA30B U He-
IITATHBIX CUTYallUl B CUCTEMAXx) MOCJE:

- MOJHOTO MPEKPALIEHU TUHAMUYECKUX THIPABINYECKUX MPOLECCOB B TpyOOmpo-
BOJIE, CBSI3aHHBIX C PETYJIUPOBAHUMEM IMOTOKA TEIUIOHOCUTENs (pabOThl Ha TPyOOMPOBOIE
CO CIIMBOM TEIUIOHOCHUTEIIS, IEPEKPHITHE MOTOKA TEIUIOHOCUTENS U T.11.);

- 30-MUHYTHOM TPOMBIBKH 3JIeKTpOMarHuTHbIX 1P motokoMm xkuakocTu (1i1s obec-
NEYEeHUs] YCTONYMBOM paboThl);

- 30-MHUHYTHOT'O IPOTrPeBa PaCX0AOMEPOB.

2.3.3.5. Tlocne 3aBeplleHUs MPOUEAYPHl BBOJA B 3KCIUIyaTallMi0 B MACIOpPTE Ha
npuOOp 3aMOJHAIOTCS MYHKTHI TAPAHTUMHOIO TAJIOHA C YKa3aHWEM MECTa yCTaHOBKHU 000-
pyZIOBaHMs, HAUMEHOBAHUM AKCIUTYaTUPYIOIIEH U MOHTaXXHOM OpraHu3alyil, JaTbl BBOJAA
B AKCILTyaTalHIo.
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JUJis mOCTaHOBKM MpUOOpa Ha rapaHTUHHOE 00CTyKMBaHUE HEOOXOAMMO MpeJCcTa-
BUTH B cepBUCHBIN 1IeHTp (CL]) macnopt ¢ 3anojJHEHHBIM rapanThitHbIM TasioHom. CII ge-
JaeT OTMETKY B TapaHTUHHOM TaJIOHE O MOCTaHOBKE MpUOOpa Ha rapaHTUITHOE 00CITyKH-
BAHUE U HANPABIAECT KCEPOKOIMUIO TaJOHA HA NPEAIPUATUE-U3TOTOBUTEND.

Ecnau npubop He ctaBuTCcs Ha rapantuitHoe obciyxuBanue B ClI, To kcepokomnus
3aII0JIHEHHOI'0 TapaHTUMHOIO TaJIOHA HAIIPABIISIETCS Ha MIPEANPUATUE-U3TOTOBUTED.

BHUMAHME ! M3rotoButens He HECET TapaHTUMHBIX 005A3aTeNIbCTB B OTHOUIEHUHU
TEIJIOBBIYUCIIUTEINS], Y KOTOPOTO K MOMEHTY BBOJIA B DKCILTyaTallMIO UCTEKJIO 6 MECALEB C
JAThI IIPOJAXKU.

2.3.3.6. Ilpu HeobxogumocTH OTIipaBku TB B mOBEpKYy UM PEMOHT HEOOXOAUMO:

- OTKJIFOYUTH nuTanue TB;

- OTKJIFOYUTh 3€MJITHOU MPOBOJIHUK, COCAUHAIOMMNN TB ¢ Marucrpaibro 3aliMTHOTO
3a3eMJIeHUs (3aHyJIeHus), OT KJeMMbl TB u cHsaTh TB ¢ MOHTa)XXHOM IJIaHKU;

- OTBUHTHUTH IIECTh BUHTOB Ha JinileBOM maHenu TB u otcoeauHuth cyo010K 00pa-
OOTKHU JAHHBIX OT MOJYJISI KOMMYTallUH;

- OTCTBIKOBATh Kabeu, MOAKII0YEHHbIE K CyOOI0KY CO CTOPOHBI MOJYJIsl U3MEpUTE-
TSt

- YIIaKOBaTh cy00JI0k 00pabOTKM JaHHBIX AJI1 TPAHCIOPTHUPOBKH.
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2.4. YnpasJ/ieHHe TeNJIOBbIYUCJIUTEIEM

2.4.1. CucreMa MHAMKALIUA

2.4.1.1. qna ynpasnenusi TB ucnonp3yercsi MHOTOYPOBHEBAsI CUCTEMA MEHIO, CO-
cTosiIasi U3 OCHOBHOI'O MEHIO, MOJIMEHIO, KOMaHJ ¥ MapaMeTPOB, HANMEHOBAaHHS KOTOPBIX
CTPYIIIMPOBAHBI B KOJIbIIEBbIE CTUCKU. OCHOBHOE MEHIO UMEET HEM3MEHHbIN cocTaB. Co-
CTaB M CTPYKTypa MOAMEHIO ONPEACIIAIOTCA PEKUMOM yIIPAaBJIEHUS, B KOTOPOM HAXOAUTCS
TB (IIpunoxenue b).

2.4.1.2. PexxuM ympaBieHUs 3a7aeTcsd KOMOWHAIMEH HalW4us / OTCYTCTBUS 3aMBbl-
KaHUsS C TIOMOIIIbIO TIEPEMBIUEK JIBYX KOHTAKTHBIX map J3 u J4, pacmnonokeHHbIX Ha CyO-
6510ke 00padoTku maHHBIX (puc.A.3). CooTBEeTCTBHE KOMOMHAIIMN peXUMaM YIpaBIEHUS
IpuBEACHO B TabJ.6, TNIe «+» — HATMYKUE 3aMbIKaHUSI KOHTAKTHOM Taphl, a «-» — OTCYTCT-
BH€ 3aMbIKaHHUSI.

3aMblKaHHEe KOHTAKTHOW mapel J3 paszpemiaer Moaudukanyio KaIuOpOBOYHBIX Ta-
paMeTpoB, KOHTAKTHOM Mapsl J4 — GyHKIIMOHAIBHBIX TAPAMETPOB TETUIOBBIYUCIIATEIIS.

TabOnuma 6
KonrakTHas mapa
Pexxum ynpasJjieHUst 13 7 Ha3znayenue pexxuma

PABOTA - - OKCIUTyaTallMOHHBIN PEXUM

CEPBUC a n Pexum moaroToBKu

K OKCILTyaTaluu
HACTPOVIKA 4 ) PexuM r1ocTUpOBKH
U NIOBEPKH

2.4.1.3. lna obecnieueHust BbIOOpa MyHKTa MEHIO, U3BMEHEHHS 3HaYEHUsI HACTPOEeU-
HOTO MapaMmeTpa J1b0 GopMyJibl UCTIONB3YyeTCS Kypcop. MecTo pacnoyioxkeHus u ¢opma
Kypcopa 3aBHCAT OT COCTOSIHHSI YCTaHOBJIEHHOTO PSIIOM C KypcOpoM HaWMEHOBAHUS
MYHKTa MEHIO ¥ BUAa WH(OpManuu, HTHAULIMPYEMOI Ha JUCTIIEE.

[Tpu oTOOpakeHNM Ha AWCIUIEE MEHIO KYpCOp HETOABI)KHO pacrojiaraercs B cepe-
JMHE JIEBOW IPaHUIIbI HHIUIIUPYEMOTO OKHA M IMEET BUJI:

- P>, eciu yHKT MEHIO aKTHBEH (BO3MOYEH MEPEX0Jl K MOAMEHIO);

- @ eciM IYHKT MEHIO He aKTHBEH (HEBO3MOXKEH MEpPeXol K MOMEHIO).

[Ipu oToOpaskeHnH Ha AMCIIIEE YUCICHHOTO WM CUMBOJIBHOIO 3HAYEHUSI HACTPOECU-
HOTO MmapamMerpa J1ubo HopMyJibl Kypcop pacrojaraercs y HUKHEH TpaHUlbl UHIULIUPYe-

MOTO OKHAa ¥ UMEET BU/I A.

2.4.1.4. OnTHOBpEMEHHO Ha JIUCILIEE MOXKET WHIUIMPOBAThCS HE Ooisiee 3-X HauMme-
HOBaHUH MyHKTOB MEHIO. J[J1s1 BBIOOpa OHOTO M3 MMyHKTOB MPOU3BOIUTCS MIPOKPYTKA CIH-
CKa BBEPX WJIM BHU3 MPHU MOMOIIY COOTBETCTBYIOIIMX KJIABUII yMpaBiieHUs. BrIOpaHHBIN
IIYHKT MEHIO JOJDKEH ObITh YCTAHOBIICH B OJHOII CTpoKe ¢ Kypcopom P> (@)

2.4.1.5. Ilpu nepeMenieHu 1Mo MEHIO U MOJMEHIO MPOUCXOAUT 3allOMUHAHHUE TIO-
CJIEIOBATEILHOCTH BHIOMPAEMBIX HAWMMEHOBAHUM IYHKTOB, YTO OOECIEUYMBAET Y00OCTBO
HABUTAIMU 110 YK€ MPONACHHOMY MapuIpyTy.
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2.4.2. YpasieHue ¢ KJIaBHATYPbI

2.4.2.1. KnnaBuarypa

KnaBuatypa TB cocTouT U3 1iecTH KHOIOK, Ha3HaYeHHE U 0003HAuUEHUE KOTOPBIX
IpUBEJIEHBI B Ta0J.7.

KnaBuatypa obecrieunBaeT BO3MOKHOCTD:

- OIIEPaTUBHOTO yIIpaBiieHus nHAuKanuei Ha qucmiee KKU;

- BBOJIa YCTaHOBOYHOW MH(pOpMaIuy;

- IPOCMOTpa apXUBOB U JKypHaja JeHCTBUI ollepaTopa.

Tabmuna 7

I'padpuueckoe
0003HAYEeHHE

Ha3znauyenne KHONKH

1. IIpu BbIOOpE MMyHKTa MEHIO — IIEPEMELIEHHE M0 CITUCKY BBEPX.

2. IIpu ycTaHOBKE CMMBOJIBHOIO 3HAYEHUS — IEPEMEILECHHE 10 CIUCKY BBO-
JVMBIX CUMBOJIBHBIX 3HAaYE€HHUU BBEPX.

3. Ilpn ycTaHOBKE 3HAYEHMS YHCIOBOM BEIWYUHBI — YBEIMYECHUE 3HAUCHUS
paspsna.

4. Ilpu npocMOTpe apXMBHBIX 3aIUCENl — YBEIIMUEHUE BPEMEHU (JaThl) 3alu-
CHU B apXMUB.

1. IIpu BbIOOpE MyHKTa MEHIO — IEPEMENIEHHUE MO CITUCKY BHH3.

2. IIpn yCcTaHOBKE CHMBOJBHOTO 3HAYEHUS] — NEPEMEICHUE 110 CIUCKY BBO-
JIAMBIX CUMBOJIBHBIX 3HAYCHUIN BHU3.

3. IIpu ycTaHOBKE 3HAUYEHUS YHMCIOBOM BEJIMYMHBI — YMEHBIIECHUE 3HAUYCHUS
paspsna.

4. ITpu mpocMOTpe apXUBHBIX 3aIIUCEN — YMEHBIIIEHHE BPEMEHH (J1aThl) 3aIu-
CH B apXHB.

1. B menro «Toukn», «KaHanbl», «Tennocnctembl» — yMeHbIlIeHHE HOME-
pa (MHAEeKCca) TOYKH, KaHala, TeIIOCUCTEMBI.

2. Ilpu yCcTaHOBKE CUMBOJIBHBIX 3HAYEHHUM WJIA YHMCJIOBBIX BEJIIMYHMH — IEpe-
MEILIEHUE KypCcOopa Ha MOJIE WM Ppa3ps]l YACIIA BIEBO.

3. Ilpu mpocMOTpe apXMBHBIX 3aUCEHd — MEPEMENICHHE K HAYaly CIHCKa
apXUBHPYEMBIX IAPAMETPOB.

1. B meHro «Toukun», «KaHanbl», «TennocnucTemMbl» — yBelIndeHHEe HOMe-
pa (MHAeKCca) TOYKH, KaHala, TeIIOCUCTEMBI.

2. Ilpu ycTaHOBKE CUMBOJIBHBIX 3HAYEHHM WJIA YHMCJIOBBIX BEIIMYHMH — IEpe-
MEILIEHUE KypCcopa Ha MOJIE WU Pa3psijl YKciia BIPABO.

3. IIpn mpocMOTpe apXUBHBIX 3aIMCEN — MEPEMEILICHUE K KOHIly CIIMCKa ap-
XUBUPYEMBIX TAPAMETPOB.

1. Ilepexon B BEIOpaHHOE MEHIO/OKHO HUYKHETO YPOBHSI.

2. AxkTuBH3aIys 0003HAUCHUS PEJAKTUPYEMOTO MapamMeTpa Wik GopMyIIbl

3. 3anuch yCTAaHOBJIEHHOTO 3HAYEHUS MMapaMeTpa (BBIIOJHEHUE ONepaluun) U
BBIXOJI B MEHIO/OKHO 00Jiee BBICOKOT'O YPOBHSI.

1. Boixos1 B MeHIO/OKHO 00J1€€ BBICOKOTO YPOBHSI.
2. OTKa3 OT 3amKMCH U3MEHEHHOr0 3HAYEHUs NapaMeTpa (BBITOJIHEHHS OIle-
palyu) ¥ BBIXOJl B MEHIO/OKHO 00Jiee BBICOKOTO YPOBHSI.
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2.4.2.2. IlepemenieHne Mo MEHIO.

[Tpu3HakoM HaXO0XAEHUS B OJTHOM M3 MEHIO SIBJIACTCS HATMYUE HEMOABUKHOTO Kyp-
copa (B BUjIE » v .) B CEpEIMHE JIEBOW I'PAHUIIBI UHAUIUPYEMOTrO OKHa. /{11 mepexo-
Jla B MEHIO BEPXHEro WM HUKHETO YPOBHs, JIUOO JJIS BXOJla B OKHO MHJUKAIUU (BBOJA)

napaMeTpa HeoOXOJUMO KHOIKaMu , YCTaHOBUTb HAUMEHOBAHUE ITYHKTa MEHIO
(KOMaHIBI) B OJHY CTPOKY ¢ KypcopoM. Eciu npu 3Tom Kypcop OymeT umers Bua P, to

JIIA pa6OTI>I C BBI6paHHBIM ITYHKTOM MCHIO HCO6XO,Z[I/IMO Ha>XaTb KHOIIKY . BOBBp&T B
MpCaAbIAyIcC OKHO HHINKAIIUN (K npcablAymemMy MGHIO) OCYHICCTBIIACTCA ITOCJIC HAKATUA

KHOTIKH B 00 ToCcTIe BBOJIA 3HAYCHHUS TTapaMeTpa.
Jlnst I3MEHEeHUsT B MHIUIIMPYEeMOM MeHIo « To4ka x», «KaHan x», «Tennocucrema

9
X» HOMEpa TOYKH, KaHajla WIH TEIJIOCUCTEMbI UCIIOJIb3YIOTCSl KHOTIKH , & :

2.4.2.3. BBoJ 3Ha4€HU YCTaHOBOYHBIX MTAPAMETPOB.

[Ipu3HakoM HaXOXJI€HHs B OKHE BBOJIa 3HAUEHUW YCTAHOBOYHBIX IMTAPAMETPOB SIBJIS-

CTCA HAJIMYUC KypCOpa B BUIC A , paciiojiararomerocs 11oa BBOOAMMBIM 3HAYCHHUCM.
BBOI[I/IMOC 3HAYE€HUE MOKET OBITH JTH0O0 CHMBOJIBHBIM, an0o unciaoBeIM. I3MeHeHne

3HAQYCHUSI BBIMIOJIHIETCS C MOMOIIBIO KHOMOK , au00 TOCPEACTBOM BBIOOpa M3

UMEIOIIETOCS CMHUCKA, TU0O0 MyTEeM MOCTENEHHOTO YBEeIWYeHUs (YMEHbBIIICHUS) 3HAUCHHUS.
[TocTenenHoe U3MEHEHWE HAYMHAETCS ¢ MIlauIero paspsaa. [lepexoa ot miuaziiero

paspsiia K cTapuieMy MPOUCXOJUT aBTOMAaTUUECKHU MPU JTUTEILHOM YIEpKaHUU KHOTKU

201041 B HA)KaTOM I10JI0KeHUH. UTOOBI BHOBL HaYaTh YCTAaHOBKY C MJIaJIICIO pa3-

psaaa H€O6XOI[I/IMO HaXaTb U OTIIYCTUTb KHOIIKY , CCJIM paHeC OblJ1a Ha)kaTa KHOIKa

, 1 Ha00OpOT.

2.4.2.4. Ycra"noBka mpuOOpPHOTO BPEMEHH.

[Tonbp3oBarenb umeeT BO3MOXKHOCTh B pexkume PABOTA onun pa3 B TeueHue yaca
MIPOU3BECTU TOJICTPOUKY MPUOOPHBIX YACOB IyTEM OOHYJICHHS MOKa3aHWUW CEKYH: MpHU
3HAUEHUAX CEKyHJ OoT 1 70 29 oOHylIeHne CeKyH/ TPOoU30iIeT 6e3 U3MEHEHUsI KOJINYeCTBa
MUHYT; Ipy 3Ha4eHusAx oT 30 10 59 ¢ — ¢ yBennMueHUEM 3HaUeHUsI MUHYT Ha eIUHULY. Jlis
BBITMIOJTHCHHS JTAHHOW OTepanuyd HeoOXoauMo BOWTH B MeHIo «[lapameTpbl/Bpemsay u
yCTaHOBUTH onuuio «lloacTporika» B OMHOM CTPOKE B KypCOPOM, PAacCIlOJI0KEHHBIM B Ce-
peauHe JIeBOM TpaHWIbl OKHa. B BepxHem mpaBoM yrily OKHa OyJeT WHIUIMPOBATHCS
npubopHOE BpeMs B (popMaTe «4achl:MUHYTHI:CEKyHABD». Omneparus HauyMHAeTCs MOoCIe

TOTrO, KaK JBaXIbl Ha)kaTa KHOIKA . Tlocne mepBOro HaXaTusi OTKPBHIBACTCS OKHO
«[MoacTtporka 4Yacos [a/HeT». ITocie BToporo HaXkaTHs MPOUCXOAUT OOHYJICHUE 3HA-
YCHUS CEKYH/I.

OTka3 OT BBINOJIHEHUS MOJCTPONKH MNPOU3BOAUTCA HAXKATHUEM KHOIKHU B pu
HaXoXJAcHUH B okHe «[loacTtponka yacoB [a/HeTy.

N3MeHeHre B TEMIOBBIYUCIUTENE TEKYIIErO0 BPEMEHH ([aThl) BBINMOJHSAETCS Clie-
nyrommM oopasom. B mento «llapameTpbl/Bpems/Koppekunsa spemeHny («INapamet-

pbl/Bpems/KoppeKkunsa gatbl») KHOIKaMU , Kypcop A MIOCIICIOBATEIIPHO yCTa-
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HABJIMBAETCS B MO3ZUIMIO «YaChDy, KMUHYTBD, «CEKYHIBDY («IACHBY, «MECSI, «roay). I1o-
CJI€ 4ero KHOIIKaMu , M3MEHSETCS 3HaueHue BbIOpaHHoTO mapamertpa. [Ipu stom

OJHOKPATHOC HAXAaTUC KHOIIKH 501041 IMPUBOAUT K M3MCHCHHIO (yBGJ’II/I‘ICHI/IIO nim
YMGHBI_HCHI/IIO) YHUCJIOBOI'O 3HAYCHHA HA OJJHY CAMHHUITY.

BBOI[ YCTAHOBJICHHOI'O 3HAYCHU IIapaMCTpa IIPOU3BOAUTCA HAKATUCM KHOIIKH a,

OTKa3 OT BBOJa — HAKATHUEM KHOIIKHU G

B npubope peanuzoBaHa QyHKIUS aBTOMaTHYECKOTO MEPEBOJIa YACOB HA «JIETHEE)
U «3uMHee» BpeMs. [lepeBoa Ha «JieTHEe» BpeMsl OCYLIECTBIISETCS B MOCIIEAHEE BOCKpeCe-
Hbe MapTa B 1:59:59 Ha oauH 4dac Bmepen, MepeBO] Ha «3UMHEE» BpeMsl — B MOCIEIHEE
BOCKpECEHbE OKTAOps B 2:59:59 Ha ouH yac Hazaj.

BHUMAHME! He pexkoMeHayercsi NPOM3BOAMTH YCTAHOBKY <«GHMHEro» H
«IeTHEr0» BpeMeHU BPYYHYIO.

2.4.2.5. BBog pacdeTHBIX (hOpMYII.

BBox  pacyeTHpIx  (opMyl  HPOM3BOAUTCA B  MEHIO  «[ernnocucre-
Mbl/KoHUrypauusi». Bug pacdyetHol (HOpMyJIbl JOJIKEH COOTBETCTBOBATH CTPYKTYPE
teriocucteMsl (mpumep — [punoxenue N).

YcranoBka (GpopMyIIel pacueTa Teria MPOU3BOIUTCS B CIICIYIOIIEM TOPSIKE:

- B OKHE «TennocmncrtemMa X» KHOIKaMHu , YCTaHABJIUBACTCS 3HAYCHUE HO-
Mepa TeIIOCHCTEMBI;
- pacuernast hopmymna W1 (W2) ycraHaBnuBaeTcs B OHOM cTpoKe ¢ Kypcopom P>

ITpHU IIOMOIIN KHOIIOK 500041 , ITIOCJIC 4Y€TO0 HAXKMUMACTCA KHOIIKA KU 1104 3HaKOM

PaBEHCTBA MOSBISAETCSA KypCop A ;

- TIpY TIOJIOKEHUH Kypcopa A M0/ 3HAKOM PaBEHCTBA KHOMKAMHU , BBIOMpA-
€TCsl HY>KHBIN BUJ (POPMYIIBL;

93
- 3aTeM Kypcop A IIPY MOMOIIM KHOITOK , . MOOYEPEAHO YCTAHABIUBAECTCA
10T ITU(POBBIM HHIEKCOM 0003HAUEHHUS MacChl M M SHTAIBIHH h;

- BBIOMpaeTcs Tpedyembliii IU(PpoBO MHACKC KHOMKAMH @, ;
- BBOJ (hOPMYJIBI TIPOM3BOIUTCS HAKATUEM KHOTIKU B, OTMEHA BBOJIa — HAXKATHEM

KHOTIKU :

[Topsimox BBoa pacyetHol dhopmybl 1t W3 Takoit ke, HO yCTaHOBKH MU(PPOBBIX
uHaekcoB st ooo3naueHuit W1 u W2 ne tpebyercs.

2.4.2.6. HazHaueHue TemMnepaTypbl U JaBJIEHUS B pACUETHOM KaHaJe.

Ornpenenenue >HTAIBINUUA U INIOTHOCTU MPOU3BOJIUTCS C YYETOM HAa3HAUYEHHBIX IS
KaHaJla TEMIIepaTyphl U AaBieHus. HazHaueHne npou3BOAUTCS MyTEM HE3aBUCUMOM ycTa-
HOBKH COOTBETCTBYIONTUX IU(POBBIX HHIACKCOB 0003HAYCHHI TEMIIEPATyPhl U JABICHUS B
merro «KaHanbl/KoHdwur. hO(1,...,6)=f(tX,PX)».

Jlns yeranoBku nudpoBoro unaekca 1 t wim P B okne «Kanan 0 (1,...,6)» xyp-

COp YCTaHABJIMBAETCS MO/ HY>KHBIM 0003HAUCHHEM KHOIKAMHU , . 3aTeM BbIOMpaeT-
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CiA 3HAYCHUC HMHIACKCA KHOIIKaMH , . BBOI[ 3HA4YCHUA IIPOHU3BOJUTCA HAXKATHUCM

KHOITKH e, OTMEHA BBOJIA — HAXKATHUEM KHOITKH B

2.4.2.77. HacTtpolika KaHaJIa U3MEPEHHUSI TABICHUS.

ITociie MoHTaxa I1/] BO3MOXKHA HAacTpOWKa KaHaja U3MEPEHMs NAaBICHUSA IPU IIO-
Moty napametpoB H (BeicoTa croniba) nu AP (cMmemenue Hys).

[Mapametp H yuuThiBaeT BEICOTY CTON0A KHUIKOCTH, PABHYIO PACCTOSHUIO TI0 BEPTHU-
KaJId MEXK]ly YyBCTBUTEIbHBIM 3sieMeHTOM [IJ] u crenkoit TpyOonpoBoaa. /[namna3zon Bo3-
MoxHBIX 3HaueHnit H = £10 M. [Ipu pasmemenuu [1]] Beime TpybomnpoBoaa 3HaueHue H —
IIOJIOXKUTEIIBHOE.

[Tapametp AP 3amaer cMmemieHre HyJsl KaHajla W3MepeHUs naBieHus. OnpeaenuTh
3Ha4YeHue cMmemeHnss AP MOXXHO 1O MOKa3aHUsIM COOTBETCTBYIOLIETO KaHajla M3MEPEHHUSI
nasieHus, koraa [/l Haxogutcs B cpenie ¢ arMochepHbIM AaBIeHUSIM (HapyUMep, BbIBUH-
THUB €ro U3 TpydonpoBoaa). Jnanazon Bo3mMoxkHbIx 3HadeHnii AP = 0,1 MIIa.

3HaYCHUS TAPAMETPOB 3aJIAIOTCSI B MEHIO « T OUKNY.

2.4.2.8. HacTpoiika pexxuma 0TOOpaKeHUS pacxoa.

Jliist obecnievuenus 6oee cTabmIbHON MHAMKAaMK pacxosa Ha skpane XKKU npwu ero
MaJlbIX 3HAYEHUSAX HCIHOJB3YIOTCS mapaMeTpsl 1Y (mepuon ycpennenus) 1 1C0O (mepuon
copoca). [lanHble mapamMeTpsl OTBEYAIOT TOJIBKO 32 PEKUM OTOOpakeHUss HHPOpMAIH Ha
JKKMU n B pacuerax Macchl M KOJIUYECTBA TEILIA HE YYACTBYIOT.

«Bpewms ycpeTHeHUs» — 3TO UHTEPBAIl, B TEYEHUE KOTOPOTO IMPOU3BOAUTCS MOJACYET
umnyascoB, npumenmux ot [1P. ITokazanus pacxona na XKKU 6ynyT oOHOBIATBCS C UH-
TepBasioM TY. JImama3oH BO3MOXHBIX 3HadeHH 1Y — oT 5 10 3600 c. [Tocne U3~
muu TB Ty =5 c.

«Bpems cOpoca» — 3TO MHTEpBaj, B TEUEHHE KOTOPOr0 OXKHUAAECTCS MOCTYIUICHHE
X0oTs1 Ob1 oxHOro mmirysbca ot IIP. Ecniu B Teuenne TCO He MOCTYMUIIO HH OJHOTO HM-
nyJsbca, To Ha JKKUW oroOpaxaercs HyneBoil pacxoi. Eciu umnyiibe noctynui, TO 3Hade-
HHE pacxojia He paBHO HYJI0, a oTcueT |CO HaumHaeTcs cHOBaA. /[Mama3oH BO3MOMKHBIX
3HaveHui 1¢0 — ot 5 1o 240 c. [Tocne unuimanuzamnuu TB TcB=5 c.

3Ha4YCHUS TAPaMETPOB 3aJIAIOTCSI B MEHIO « T OUKNY.

PexomMenryembie coueTanus 3HaueHu 1Y U TCO B 3aBUCUMOCTH OT 4aCTOTHI CIIE/I0-
BaHUA UMITyJIbcoB I1P, mpuBeneHsl B Ta0II. 8.

Tabnuna 8
Yacrora caenoBanus 3000-20 20-0,2 0,2-0,01 0,01-0,005
umiysbcoB 0T 1IP, I'n
Ty, ¢ 5 500 3600 3600
Tco, c 5 5 100 200

2.4.2.9. YcraHoBka yciioBus QuKcanuu (KpUTEpUs OICHKH) HAJTUYUS HEIITATHOM
CHUTYAIHH.

YcTraHOBKa YCIIOBHSI TIPOM3BOIUTCS B MEHIO «Ternnocucrembl/HewTaTHble Cu-
Tyaumn/¥1(2,3)». YciaoBue (KpuTepuii OLEHKH) 3a1aeTcs B BUe (GopMyJibl, 00001IeHHAsS
CTPYKTypa KOTOPOH MpUBE/IeHA HA pHC.3.
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dopMupoBaHUE KPUTEPHUSI POUZBOJUTCS B CIEAYIOIIEM MOPSIJIKE:

- B OKHE «TennocnucrteMa x» KHOIKaMu , yCTaHABJIMBACTCS 3HAUYCHHUE HO-
Mepa TeIIOCUCTEMBI;
- 0603HaueHne ycinoBus Y1 (2, 3) ycTaHaBIMBAETCS B OJHOM CTPOKE ¢ Kypcopom P>

IMIpH IMTOMOIIN KHOIIOK , N HAXKUMACTCA KHOIIKa B;

- OpU IOJIOKEHUU Kypcopa A B KpailHEM JIeBOM TMOJOXEHUH T0J (HOPMYJIOi

KHOIIKaMH , BBIOUpAETCsl HYXKHBIH BUJ napamerpa. [lpu BeiOope kputepus «He
3a4aH0» ocTallbHbIE KOMIIOHEHTHI POPMYJIBI OTCYTCTBYIOT;

- 3aTe€M Kypcop A IPY TIOMOIITU KHOIIOK , MOOYEPETHO yCTAaHABIMBACTCS
10J1 K&KJIBIM 4JIEHOM (pOPMYJIbI, TPEOYIONTUM U3MEHEHHSI B TIEPBOHAYATIHLHOM BH/IC;
- BbIOMpaeTca TpeOyemoe oOo03HaueHue, MupoBoe 3HAYCHUE WHJEKCA WIM 3Haye-

HUE BCIIMYHUHBI KHOITKAMH , @,

- BBOJ CI)OpMy.HbI IIPONU3BOAUTCA HAXKATHUCM KHOIIKH B, OTMCHA BBOJa — Ha>KaTHCM

KHOITKH :

2.4.2.10. YcTraHOBKa peakiluy Ha HEMITATHYIO CUTYAIHIO.

YcTaHOBKa peakiMi MPOU3BOIUTCS B MEHIO «[ennocucrembl/HelwTaTtHble cu-
Tyaumn/P1(2,3)». Peaknus 3amgaercs B Buae GopMyJibl, 0000IIEHHAs CTPYKTypa KOTOPOKH
IIPUBEJICHA HA puc.4.

[Topsinok neWicTBUil pu 3a7aHUU (HOPMYJIBI PEAKIUU aHAJIOTUYEH MOPSAIKY JIEHCT-
BUU MIPU 33JJaHUU KPUTEPUs HEIITaTHON cuTyauuu (11.2.4.2.6).

2.4.2.11. YcraHoBKa aaroputMa paboThl TUCKPETHOTO BBIXO/IA.

YcraHoBKa alroputMa paboThl AUCKPETHOTO BBIXOJA MPOU3BOAUTCS B MeHIO «[la-
pamMeTpbl/ANCKpeTHbIN BbIXO4/ANropnutMm padoTbly.

Pexxum paboOThI JUCKPETHOTO BBIXOJIA MOXET He 3adaBaThes («He 3apany). Ilpu
ATOM JIUCKPETHBIN BbIXOJ HE PYHKIIMOHUPYET.

ANTOPUTM AJI1 YAaCTOTHO-UMITYJIbCHOIO MJIM JIOTMYECKOTO pekMMa padoThl IUC-
KPETHOT'O BBIX0J1a 33J]a€TCsl B BUJIE OJHOM U3 (hopMyJi, 0000IIEHHbIE CTPYKTYPbl KOTOPBIX
IIPUBEJICHBI HA puc.S. U 6.

F=U X + LX)+ X. XX

Qm, t, P, 1E, 2E, 3E

0,1,...,6
OTCYTCTBYET 3HAaK M BTOPOU wieH, +, —, X,/
+) - b x 5 /

0...999 999,99

Puc. 5. CTpykrypa ¥ BO3MOKHbIE 3HAYEHNS YJIEHOB (DOPMY.JIbI
JJIS1 YACTOTHO-UMITYJIbCHOTO pe:xuMa padoThbl.
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dopmysia 4aCTOTHO-UMITYJIBCHOTO pexrMa padoThl, 00o3HauaeMoro OykBoit F, om-
penenseT 3aBUCHMOCTh YacTOTHI CJIEIOBAaHUS MMITYJHCOB Ha BBIXOJE OT 3HAUCHUS HM3MeE-
psAEMOro napameTpa.

dopmysa JOrMUecKoro pexuma paboTel, o0o3Hadaemoro OykBoi L, ompenenser
yCIJIOBHUS TOSIBJIEHUS Ha BBIXOJIE Pa30BOil komaHabl (YypoBHs + 5 B).

L=0X > 0IX + X.XX

Qm, t, P
0,1,..,6

> <
+, - X,/

0...999 999,99

Puc. 6. CTpykTypa ¥ BO3MOKHbIE 3HAYEHHS YJIEHOB (DOPMY.JIbI
JJISL JIOTHYECKOr0 pe:kumMa padoThl.

[Tpu ycTaHOBKE pexuma pabOThI JUCKPETHOTO BBIXO/Ia CHaYajaa KHOKaMH ,
BBIOMpAETCS PEKUM, a 3aTEM 3aJIa€TCs AIlTOPUTM PabOTHI.

[Topsimox neiicTBUil Tipu 3agaHUM (HOPMYI IJIT UMITYJIHCHO-9aCTOTHOTO W JIOTHYe-
CKOTO PEXMMOB pa0OThl aHAIOTHYEH MOPSJIKY NCHCTBUHN MPHU 3alaHUU KPUTEPHsI HEIITaT-
HOW CUTYaIUU.

2.4.2.12. ITpocMOTp apXuBOB.

Jliist mpocMoTpa apXUBOB HEOOXOAMMO BBIOpaTh MeHIO «ApXUBbI/MacoBony, «Ap-
XuBbl/CyTOUHbINY nin «ApxmBbl/MecsyHbIny (tonbko B peskume CEPBUC mam HA-

CTPOMKA), BEIOpaTh HYKHEI HHTEpBAJ apXUBHPOBAHHMS TIPH TIOMOIIH KHOIIOK ,

U C IIOMOIIbIO KHOIIOK @, POCMOTPETh 3aaPXUBUPOBAHHBIE 3HAYEHUS TAPAMETPOB.

[TPUMEYAHUAL.

1. B nepedenb apXuBUPYEMBIX MMapaMeTPOB J00aBICHO CIIOBO COCTOSIHUSI TETIOCHUC-
TteMbl. [loaToMy anst oOecrieyeHus: IPOCMOTPA apXMBOB C HUCIOJIb30BAHUEM «CTAPOTOH
cepsucHoro 1O HeoOxomumo BoiiTu B MeHIO «[lapameTpbl» u ycraHoButh «COBMECT.
apxvBa - Oa»: COBMECTUTH CTPOKY, COJIEp>Kallyl0 HAMMEHOBAHHE IapameTpa, ¢ Kypco-

POM, PACIIOJIOKECHHBIM B CEPEIUHE JIEBOM I'PaHULBI OKHA, U HAXKaTh KHOIKY a

Ecmu nnst mpocmotpa apxuBoB TB ucnonb3yercst «HoBoe» cepBucHoe 110 (Bbimy-
nieHHoe ¢ tekymiei Bepcueit [10 TB), To mis mapamerpa « COBMECT. apxmBa» Heo0Xo-
VMO YCTAaHOBUTH 3HAUEHUE «HET.

2. ITIpocmotp Ha JKKU cioBa cOCTOSIHUSA, 3aIIMCAHHOTO B ApXHUB, BO3MOXKEH TOJBKO
P MPOKPYTKE CIMUCKA 3aapXHWBHPOBAHHBIX IMAPAMETPOB B MOPSJIKE YOBIBAaHUS 3HAYCHUN
VX UHJIEKCOB.
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2.5. llopsinok padoThI

2.5.1. Ilocne BkIItOUEHUS NTPUOOpa HA AMCIUIEe UHAMIUPYETCS UHPOpMALUS O MpH-
06ope U Bepcuu MPOrpaMMHOT0 OOecreueHus, 3aTeM — HHPOpMallUs O MPOXOKIACHUHN Ha-
Y4aJIbHOTO0 CAaMOKOHTpoJia npubopa. [1o 3aBepiiieHnio cCaMOKOHTPOJIS Ha JUCIIee 0ToOpa-
’KAETCsl OCHOBHOE MEHIO. BBeJIEHHBIN B AKCIUTyaTalli0 TEIIOBBIYUCINUTENL paboTaeT He-
IPEPHIBHO B aBTOMATHUYECKOM PEKHUME.

PaboTa monb3oBaTeNs ¢ TEIUIOBBIUMCIUTENIEM MOXKET OCYUIECTBISATHCS JMOO C MO-
MOIIIBIO KJIaBUATYPhI U IUCILIES, JTMOO C MOMOIIBIO EPCOHATLHOTO KOMITBIOTEPA.

2.5.2. CunTblBaHHE TEKYIIUX 3HAYEHUN M3MEpPAEMbIX MapaMeTpoB, a TaKkKe Colep-
KUMOTO apXMBOB U ypHaJja JAeHCTBHUI orepaTopa MOXKET OCYIIECTBIAThCA ¢ quctuiest TB.

BHUMAHUE ! Ha aucniee )KKU moxeT HabmoaaThCs HEYCTOMUMBAS MHIUKAITUS
TEKYIIIeTO 3HaUYCHMS pacxojia B cliydae M3MEHEHUN pacxoja, CBA3aHHBIX C ITyCKOM, OCTa-
HOBOM WJIM PETYJIMPOBKOM MOTOKA TETUIOHOCUTEJIA, a TAKXKEe MPU 3HAYECHUU pacxoja HUKe
HAaMMEHBIIETO JJi ucnoyib3yeMoro Tumna [1P. HeycrolunBoCTh MHAMKAIIMK pacxoja Mpu
PE3KUX M3MEHECHHSIX WM MaJIblX 3HAUEHHUSAX pacxoja CBsSI3aHbl ¢ MEPUOJOM OO0pabOTKU
nH(opMaIu, BEIBOJUMON Ha TUCIUICH, M HE BIUAET Ha PabOTy CUETUYMKOB 00BEMa TEIUIO-
BBIYHCIIUTEIIS.

2.5.3. CuutbIBaHUE 3HAYEHUN apXUBUPYEMBIX MapaMeTPOB MOXKET OCYIIECTBISITHCS
¢ uHauKaTopa u 1o unrepdeiicy RS-232 unu RS-485.

Jist hopMHUpOBaHUS OTYETOB BO3MOXHO HCHOJB30BAHME TOJBKO TEX ApPXHUBHBIX
JAHHBIX, KOTOPbIE 3aITMCaHBI 110 UCTECUCHHIO KaJEHAAPHBIX CYTOK C MOMEHTa IMOCIIEHEr0
nepekntoueHus u3 pexuma CEPBUC B pexxum PABOTA.
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2.6. Bo3MoO:KHBbIC HEHCIIPABHOCTH

2.6.1. B mpouiecce (hyHKIMOHUPOBAHUS TETUIOBBIYMCINTENS MPOU3BOJIUTCS AUATHO-
ctuka cocrossaust TB, I1P, I1T u [1/]. ®akT BO3HUKHOBEHHS HEUCIIPABHOCTH OTOOpaKaeTCs
B CJIOBaX COCTOSHMS KaHanoB U TerocucteM ([Ipunoxenue I).

2.6.2. IIpy BO3HUKHOBEHHH OTKa3a JaTYMKAa B MEHIO COOTBETCTBYIOUIEH TOUYKH H3-
MepeHHsI psoM ¢ 0003HaUeHHEM IMapaMeTpa mosiBUTCsA Haanuch «OTKa3 AaTymkay, a B
crpoke «OTKa3bl OATYMKOBY» BBICBETHTCS 0003HAUYCHUE OTKA3aBIIEro jaardyuka: «P» —
pacxona; « T» — remneparypsl, «» — naBieHus.

OMHOBPEMEHHO B CIIOBaX COCTOSIHHSI COOTBETCTBYROIUX MeHI0 «KaHan» u «Ten-
nocucTemMa nosiBATCSI OTMETKH O HaJJMYUU OTKa3a.

2.6.3. IIpu BO3HUKHOBEHUHU cO0s OO OoTKaza B padore TB HeoOXxomuMo it mpo-
BEPKU MPOU3BECTH MEpe3anmycK Mpubopa MyTeM KPAaTKOBPEMEHHOI'O OTKIIIOUEHHUS MHUTa-
HUSL.

2.6.4. IIpu oTka3e 0JHOTO U3 TaTYMKOB coryiacoBaHHoM napsl I1T momkHa nmpou3Bo-
JUTHCS 3aMEeHa 000UX TIpeoOpazoBaTeieil COriacoBaHHOM Maphl.

2.6.5. Ilpu orcyTcTBUUM cBeueHus HHAMKaTOpa Ha TB HeoOXxoauMo mpoBepUTh Ha-
JIUYKE HAMPSHKEHUS MUTAHMS TUOO0 3aMEHUTH MpeAoXpanuTens HomuHasioMm 0,5 A Ha 3ai-
HEW CTEHKE MOAYJI U3MEPHUTEIIS.

2.6.6. Eciu neiicTBUsA, NPEAIPUHATHIE B COOTBETCTBUU C YKa3aHHBIMU BBIILIE PEKO-
MEHJAIMSIMU, HE MPUBEIIN K BOCCTAHOBJIICHUIO HOPMAJIBbHOU pabOThI U3/eNus, CiaeayeT 00-
pPaTUTHCS B CEPBUCHBIN LEHTP (PErMOHAIbHOE MPEICTABUTENHCTBO) MM K U3TOTOBUTEIIO
U3JIEIINSL.



37

3. TEXHUYECKOE OBCJIYKUBAHHUE

3.1. BBeleHHBIN B AKCIUTYaTalMIO TETUIOBBIYMCIUTEID PEKOMEHAYETCS MOABEPraTh
NEPUOANYECKOMY OCMOTPY C LEIbI0 KOHTPOJIA:

- pabotocnocodnoctu TB;

- HAJIMYHS HANIPSKEHUS TUTaHUS,

- COOJTI0OJICHHS YCIIOBHM dKcITyaTanuu TB;

- OTCYTCTBHS BHEIIHUX MOBpexaeHU TB.

[leproiMyHOCTH OCMOTpA 3aBUCHUT OT YCJIOBHM dKCIUTyaTallid, HO HE JOJIKHA OBITh
pexe OHOTrO pa3a B JIBE HECIIH.

3.2. Hecobmoaenue ycinoBuid skcrutyatanun TB B cootBeTcTBHM ¢ 1.1.2.4 MOXeT
NPUBECTH K OTKa3y MpuOOpa WK MPEBBIIMICHUIO JOIMYCTUMOTO YPOBHS MOTPEIIHOCTH U3-
MEpPEHUM.

BHeniHue MOBpEkIIEHHUS TaKKE MOTYT NMPUBECTH K IPEBBIIIEHUIO JOIMYCTHMOTO
YPOBHS NOTPENTHOCTH U3MepeHui. [Ipu MosBIeHNN BHEIIHUX MMOBPEKICHUN U3AEIHS WU
Ka0eJsl MUTaHMsl, CBSI3U HEOOXOJIMMO OOpAaTUTHCSI B CEPBUCHBIN LIEHTP WM PETMOHAIBHOE
NPEACTABUTEIBCTBO JJIs1 ONIPEAEIICHUS BO3MOKHOCTH €0 JalbHENIIEH SKCIUTYaTalluH.

Hannuue nanpsokenus nutanus TB onpenensercs 1o HATAYUIO WHIWKAUA CUMBO-
JIOB Ha JUCIUIeE MOcie HaxaTus J1000il kHonku. Paborocnoco6HOCTh IprbOpa onpeens-
€TCs M0 COJICPKAHUI0 MHAUKAIMU Ha auciuiee TB. Bo3MokHbIE HEUCTIPABHOCTH, OTKAa3Hbl,
HEIITAaTHBIE CUTYaluu, nHauuupyemoie TB, ykazansl B [Ipunoxenuu I

3.3. Jlnst mpoBepku pabOTOCIIOCOOHOCTH KaHAJIOB M3MEPEHUs pacxojia, TeMIepary-
PBI U 1aBJIEHUSI MOYXKHO BOCITOJIb30BATHCS MHCTPYKIMEN, IpuBeeHHOM B [Iprioxennn 1.

3.4. Ipu nepesozne TB B pesxum CEPBUC nmn HACTPOMKA:

- HQUMHAETCS HaKOIUICHUE BPEMEHHU MPOCTOS;

- IPEKpPAIIAETCs 3alUCh B ApXUBbBI 3HAUEHUI CyMMapHOTO KOJIMYECTBA TEILIA;

- TIPOJOJKAETCSl HAKOIICHWE TEKYIIUX 3HAYEHHM MacChl U TeIlia, 0TOOpa’kaeMbIX
Ha skpane KKU.

[epeson Temnosbruuciutes u3 pexuma CEPBUC umn HACTPOUMKA B pexum
PABOTA npuBoauT K mepes3anycky npuOopa ¥ BO3BpPAILICHUIO MHANKAIMU K 3HAUYCHUAM
Macchl M TEIUIa, HAKOTUIEHHBIM K MOMEHTY MEPEBOIA TEILUIOBBIYMCIUTENS U3 pexxnma PA-
BOTA B pexxum CEPBUC mmu HACTPOUKA. Ilpu sToM BoccraHoBieHHble Ha JKKI
3HAYEHHUS MACChl U TEIJIa MOTYT OTJIMYAThCS OT 3HAYCHMM, 3a(pUKCUPOBAHHBIX HA MOMEHT
Bbixoaa u3 pexuma PABOTA, nockonbky neproj; 00padboTka nHGOpMALMK JUIsl 3alHCH B
apXMBBI COCTABISAET | MUHYTY.

3.5. IloBepka TEIIOBBIYMCIUTENS TPOU3BOJIUTCS B COOTBETCTBUM C METOJUKOM I10-
BEPKH, U3JI0°)KEHHOU B yacTH Il HacTos11Iero pykoBoACTBA.

3.6. OtnpaBka npudopa ajsi MPOBEACHUS MOBEPKU JIMOO peMOHTA JOJIKHA MTPOU3BO-
JIUTHCSL C TACMOPTOM Mpudopa. B compoBOAUTENBHBIX JOKYMEHTaX HEOOXOJIHMMO YKa3bl-
BaTh MOYTOBBIE PEKBHU3UTHI, Teae(hOoH U (aKCc OTIPaBUTENS, a TaKXKE Coco0 U aapec 00-
paTHOM JOCTaBKH.

["apaHTUIHBI PEMOHT MPOU3BOAUTCS NIPU HAJWYUU B MACHOPTE 3aMOIHEHHOIO ra-
PAHTHUIHOTO TaJOHA.
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4. YHHAKOBKA, XPAHEHUE U TPAHCITIOPTUPOBAHUE

4.1. TenOBBIYUCINUTENh, YKOMIUIEKTOBAaHHBIM B COOTBETCTBHM C Tabi.2, yIaKOBbI-
BaeTcsl B MHAMBUAYaIbHYI0 Tapy kareropuu KY-2 mo 'OCT 23170 (samuk u3 roppupo-
BaHHOT'O KapToHa). Ty/aa ke moMellaeTcs U SKCIUTyaTallMOHHAs IOKYMEHTaIls.

4.2. TB nomkeH XpaHUThCA B CyXOM IMOMEIIEHHH B COOTBETCTBUHU C YCIOBHUSIMHU
xpanenus 1 corimacao 'OCT 15150. B nomemenuu st XpaHeHUs HE JOJDKHO OBITh TOKO-
IPOBOJISIIEH MBLIU, MAPOB KUCIOT, IIEJ0UeH, a TaKKE T'a30B, BHI3BIBAIOIIUX KOPPO3UIO U
pa3pylaIINUX U30ISAIHIO.

TeroBbruKcauTENs HE TPEOYET CHEUUATBLHOTO TEXHUYECKOTO OOCIYyXKUBaHUSA TPU
XpaHEHHH.

4.3. TB «B3JIET TCPB» MoxkeT TpaHCIOPTUPOBATHCS aBTOMOOUJIBHBIM, PEUHBIM,
KEJIE3HOIOPOKHBIM U aBUAIIMOHHBIM TPAHCIOPTOM MPU COOIIOACHUM CIEAYIOUUX YCIO-
BUI:

- TPAHCTIOPTUPOBKA OCYIIECTBIISIETCS B 3aBOJICKOM Tape;

- OTCYTCTBYET MPSIMOE BO3JICHCTBUE BIIarH;

- TEMIIEpaTypa HE BBIXOAUT 3a npenensl oT MuHyc 30 no 50 °C;

- BJIQXHOCTH He mpeBbIaeT 98 % npu temneparype 1o 35 °C;

- BuOparus B auamnazone ot 10 mo 500 I'u ¢ ammmutygoit 1o 0,35 MM win yckope-
HueM 110 49 m/c%;

- y/Iaphl CO 3HAYCHHUEM MTHKOBOTO YCKOPEHHs J10 98 M/c;

- ynoxxeHHbIe B TpaHcnopTe TB 3akpernsieHsl BO n30exkaHue MajieHus U COyIapeHUM.
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HPUJIOKEHUE A

Koncmpykuu}l menJjioevluuciiumesin

250

\

B3/IET TCPB (©

\\ /I |

TENNOBLIYUCIIUTENDb

135

\2

\ofo BFET
|| (TcPB-022 36B 501 ) L U
kl 1 |J)
a) BUJ crnepeau
5

()

A
-/

00

-
-

1 — nucruie UHAMKATOPA;

1
0) BUJ CHU3Y

2 — kJIaBMaTypa; 3 — MOAYJb BBIUUCIUTENS; 4 — MOJIyJIb U3Me-

puTens; 5 — MoAyJib KOMMYyTaluu; 6 — 3ariyiika MemopanHas; 7 — pa3seM RS-232; 8 —
KJIeMMa 3a3eMJIeHUs (3aHyJICHHS).

Puc. A.1. Bua remospruuciaurenas ucnoanenusa TCPB-022.
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J3J4 LK X X NN S 2 5 E X NN 3333 (A2 B NN NN 3
[ R E 2 N 42 20 R EEE 4382 o} [ 4 o o NEEE N & 3

o BB )
AARRY N

1 — mpenoxpanuTenp; 2 — pazbeM noakiIoueHus kademns nutanus 36 B 50 ['m; 3 — pazsem
JUTS TIOJKITIOUEHUS Tuiei(a CBS3HM ¢ BHEIIHUM pa3beMoM RS-232; 4 — KOHTaKTHBIC MaphI
JUIsl YCTAaHOBKHU peKrMa pabOThl JUCKPETHOTO BBIXOJA; 5 — Pa3beM JUCKPETHOTO BBIXOJA;

6, 7 — KOHTaKTHBIE MAPHI U1 YCTAHOBKMU pexkuma yrpasiieHus 1B J3 u J4 cooTBeTcTBeR-
HO; 8 — pa3beM MOAKIOYeHUs Kabens cBsa3u RS-485.

LE N N X X3 N 3
LE N E 2 2 2 43

Puc. A.2. Bua c3aam cy00,10ka 00padoTKH JaHHBIX.

} RS232
12

J1
TSOUT +
TSOUT -
13

J4

GND
A/Data-
B/Data+

[e o]
[o o]

Puc. A.3. O603HaYeHNe KOHTAKTHBIX 3JIEMEHTOB Ha cy00/10ke 00padOoTKHU JaHHBIX
(Moayab RS-232/RS-485/1uckpeTHblii BHIX0).
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XT18 XT19 XT14 XT15 [EI6e] []els] [F]eM]
DOODDD|  DDDDD [ DDD DDD DDixTe (DXDixts5 DXDixTe
54U 5oy JI15J16  J5 J6  J7 J8

XT20 XT21 XT12 XT13 [l [elel] [FElEb
D00 [ODD0D 00D DT [T« DaDixT DD*r
== == J13J14  J1 J2  J3 J4

XT16 XT17 XT10 XT11 [elels] [elels] [eIER]
DDODDD, DDDDD DDD DDD| (DDixr7 (DAD|xT4 XT2

a é = & &
=)

SHIELD2
LEAD2B
LEAD2A

PT2B
PT2A
+24V
COM1
+24V
P2
COM2
DIR1-

-4

XTI1-XT6
XT7-XT9
XTI10-XT15
XT16-XT21
XP1-XP3

J1-J12

J13-J18

- KOHTaKTHBIE KOJIOJKH IOIKII0ueHMs Kaoeiei cBssu ¢ [1P1.. . T1P6;

- KOHTaKTHbBIE KOJIOAKHU (pE3€epB);

- KOHTaKTHBIC KOJIOJKH MOJKIF0UeHUs Kaoeneut cszu ¢ IT/11...11/16;

- KOHTaKTHBIE KOJIOJKH MOIKIIoueHus kaoenei cssu ¢ [1T1...11T6;

- pa3zbeMbl MOAKIIOYEHUS NUIEH(POB CBSI3U C CyO0OJIOKOM 00pabOTKU
JAHHBIX;

- KOHTAaKTHBIC Tapbl IS 3aJaHUs pPEeKUMa pPadOThl HMITYJIbCHO-
YaCTOTHBIX BXOJIOB;

- KOHTAKTHBIE Mapsl (pe3epB).

Puc. A.4. Buja niiaTbl KOMMYTAaIlMU.
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Puc. A.5. Bua TB c3aau ¢ MOHTa:KHBIMH IVIAHKAMM JJIS KPelJieHusl Ha 00beKTe.

|%]

MoHTaXHbIE [JIAHKU

1010,2-»* l—180+£0,2———> 25|« 3 orB. J7

Ho——o——opfs 1 —qq

4

1,5

- 197

a) onopHas ckoda 0) npuKMMHas cKoda

Puc.A.6. Cko0bl MOHTAKHBIE VIS KpeIUleHnsl Kaldesieil CBA3M.
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6) MOHTAa’>XHas IVIaHKa JJIA KPCIUICHUSA Ha BCpTI/IKaHLHOﬁ IIJIOCKOCTH

Puc. A.7. Ilpeodpa3oBaresib Hanpsikenus 220/36 B 50 T'u.
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HPUJIO’KEHUE b
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ApxuBbl
O npubope

Toukn -

KaHnansbl —>} Puc.b.1
Tennocucremsbl —»
MapameTpbl

XypHan penctBumn —>}
Puc.B.3

MapameTpbl npubopa

Bpewms —»

[> OncKpeTHbIN BbIXoA
UuTepcdenc MODBUS
PasmepHocTH

> MpoBepka WatchDog
CoBwmecT. apxuBa -[a

[> 3arpy3ka nporpaMmmbl
3aB. HOMep  XXXXXX

> Koppekuus BpeMeHu
> Koppekuus gatbl
MopcTponka

< Tekywast 0ama > < Tekywee spems >

Bpems

TeKywee XX . XX . XX
HOBOEe XX . XX . XX

[OucKpeTHbIN BbIXOA,

®opmyna dns 3adaHusi
pexuma pabomei 8bixoda

OaTa

TeKywasa XX - XX - XXXX
HOBaA XX - XX - XXXX

CnyxxebHasi onuusi MeHH L MapameTpbl MODBUS

Appec  xxx

Ckopoctb xxxxx bop

MopcTponka yacoB

(pa - | I Het-<])

L Pa3smepHoCTb

pacxopa:
MOLLHOCTM:
TennoTbli:

[> macwTab:

- uaaunupyetcs B pexkume CEPBUC
> - nocrymuo ns penaxtupoanns B pesxnme CEPBUC

Puc. b.2.




Toukun

KaHanbl
Tennocucremsol
MapameTpbl
XypHan gencreumn
ApxuBbl

O npubope

Puc.b.1

TYVY

Puc.b.2

XypHan gencreumn

CocTosiHue XypHana |[—» XypHan penctBum
MpocmoTp 3anucen
OuucTka XypHana

Hauat <uvac : MuH > < 0eHb - mecsy, - 200 >
< yucsio 3anuced > 3anucu
Ao <yac : MUH > < 0eHb - Mecsiy, - 200 >

XypHan aenctBumn < Homep 3anucu >

< npeodbidyuwee 3Ha4eHUe napamempa >
M3M.< yac : MUH > < OeHb - Mecsy, - 200 >
< Hog8O€ 3Ha4yeHue napamempa >

y
MpocmMmoTp apxuBoB
YacoBom ———————» YacoBomn apxuB < Homep 3arnucu >
CyTo4HbIN <yac:MuH> < O0eHb - Mecsy - 200 >

MecsAYHbIN < O6bekm uamepeHusi *>
< lNapamemp > = < 3HadyeHue >

CyTOuYHbIN apXuB < HOMep 3arnucu >

< 0eHb - mecs, - 200 >
< O6bekm uamepeHusi *>
< [Mapamemp > = < 3Ha4YeHue >

> MecsiuHbIl apXuB < Homep 3anucu >

< mecsy - 200 >
< O6bekm uamepeHusi *>
< [lapamemp > = < 3Ha4yeHue >

* - B cTpoke, 0003HaUeHHON Kak <OOBEKT U3MEpPEHUs>, UHIULUPYETCS OJHA U3 HUKE
npuBeAeHHBIX Haanuceil: « Termnocucremay, «XomoaHas Bojia», «PacueTHbIil kaHam.

Puc. B.3.
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HHPUJIO’KEHUE B

Pa3pﬂouocmb uudukauuu UMeEPAEMbLX napamempoe Ha oucnjiee menjioevlyuUC/iumes

Taomuma B.1
KoJu-Bo 3HaKk0B nipun
HHIHKAIAT
ITapamertp Ha JUCcILIee IIpumeyanue
neJjas Apoo.
4acTh 4acTh
1. KommmuectBo Temmorer W [I']]xk, [lepenonHeHne CUETINKOB HACTYTIAET,
I'kam; T/x, Tkan] 1-6 6—1 |ecmn W >999 999 I'/I:)x  win
eciu W > 238 800 I'kan
[Tocine MepenoyHeHUS] CUSTINKA OTCUET
HAYHUHACTCSI C HYJIEBOTO 3HAYCHUSL.
2. TeruoBas MomHocTh E [I'Jx/4,
MBrt, I'kan/u; TJIx/a, Tkan/y,
['BT] -6 3-1
3. Macca TermnoHocuTenst m [T; KT| -6 6-—1 [lepenonHeHEe CUETYMKOB HACTYIIAET,
ecinu m > 999 999 T (k1)
[Tocrne MepenoHeHUS] CUSTINKA OTCUET
HAYHUHACTCSI C HYJIEBOTO 3HAYCHUSI.
4. Temniepatypa t [°C] — 2
5. laBnenwust sxuakoctu P [MI1a] — 4
6. Cpemnuii maccoBblii (00bEM-
HBIN) pacxonx TemaoHocuTenst Qp
(Q,) [1/4; k1/4 (M4 1/MuH)] 1-6 3-1
7. Bpems HapaOoTKH Tpg6, TpO- [Tpu MHAMKAIH TEKYIIUX 3HAYCHHIA —
cros Tpp, HAIM4YMA HEUITAaTHOH HapacTAOIIUM HTOTOM.
cuTyarnuu ¢ [4] 1-4 2 [py MHAMKAIMK apXUBHBIX 3HAYECHHI —

3d UHTCPBAJI ApXUBUPOBAHU
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Ilepeuensv ycmanoeounvix napamempoas,
UHOUWUDPYEMBIX 8 MEN108bluUCIUmENe

Taomuna B.2
HanmeHoBaHue mapaMeTpa ‘ Oobo3HaueHune IIpum.
«Touka k» k=1...6

HCX TIT

[T Pt xxx W xxx
HomunaneHnoe 3nauenne conpotusiienus [T npu 0 °C [OMm] Ro
3anaBaemoe 3HaueHre W100 W100
Cny>xeOHbIil mapaMeTp, UCIIOJIb3yeMbli ITpH HacTpoiike TB R

Xapakrepuctuka [1]]

MO xxx MMa xxx MA

Crny>xeOHbIi mapaMeTp, UCTIOJIb3yeMbli ITpH HacTpoiike TB

Cwmenienue HyJsl KaHana usmepenus gasienus [Mlla] AP
[lepenan mo BbICOTE MEXIY MECTOM OTOOpa JIaBliEHUS B TPY- H oT MuHycC 10
oomnpoBoze u mectom paszmentenus [1]] [M] 10 10 m
HaGop wucmonp3yembix gardukoB. OTcyTcTBHe aatdnka o6o-| [peobpasoBatenu
3Ha4YaeTcs MPOYEPKOM, HAJIMUHUE — COOTBETCTBYIOLIEH OYyKBOM ---
(ITP — «Py», IIT — «T», I — «JI»)
Koaddunuent npeobpazoBaHusi 4acTOTHO-UMITYJILCHOTO BXO- Kp
Jla KaHaJla U3MEPEHUs pacxoja [um/i|
WnTepsan ycpennenus [c] Ty
WuTepBai copoca [c] Tc6
«Kanan ny n=0,1...6
PacxoJ1 MaccoBbIii TOrOBOPHOM [T/4, KT/4] Qmpor
Temneparypa gorosopHas [°C] tnor
JaBnenue norosopHoe [Mlla] Poor
ANTOPUTM BBIYHUCIICHUS SJHTAIBITUH KoHdpur. hx=f(tx,
Px)
«Tennocucmema Ny N=1...3
Habop ucnosp3yeMbIx GopMyJ1 pacyeTa KOJIUYeCTBA TEIIOThI | KoHdurypauums
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MHNPUJTOKEHUE T
Cnoeo cocmoanua pacuemnozo Kanaia
Tabmuma .1
O6o3HaueHne
coObITHS IPH Conepxanue coObITHS
HHAUKALMH
0 Ortka3 I1P
1 Ortkaz I[IT
2 Otkas [1]]
3 OTcyTcTBHE M3MEPEHHSI MUHUMYMA ONIOPHOTO HANPSKEHUS
4 OTcyTcTBHE M3MEPEHHS] MAKCUMYyMa OMIOPHOTO HANPSIKEHUS
5 HenonyctuMoe 3HaueHUE SHTAIbIUU
6 HenonyctuMoe 3HaueHne MIOTHOCTH
7 OTka3 TenI0CUCTEMBI, B KOTOPYIO BXOAUT AaHHBIN KaHAJ
Cnoeo cocmoanusa menaocucmemol
Ta0muma I'.2
Oo6o3nauenue
cOoOBITHSA NIPH Conepxanue coObITHS
HHIUKALIMHU
0 Ortka3 neporo [P nng W1

Ortka3 Broporo I1P s W1

Ortka3 neporo 1P ayis W2

Ortka3 Broporo I[P nns W2

1
2
3
4

Otka3 IIT, ompenensiomiero HTANBIUIO AJI MEPBOrO 4ieHa B (opmyie
Wi

()]

Ortxas I1T, onpeaensionero SHTANBINIO Ui BTOPOTro uieHa B popmyne W1

Otka3 IIT, ompenensomero HTAIBIUIO AJI MEPBOrO 4ieHa B (opmyJie
W2

Ortka3s [T, onpenensroniero SHTAIBINIO JIsg BTOPOTO WieHa B hopmyse W2

Otxaz [1/], onpenensiomero >HTaAbNUIO Ui MEPBOrO wWieHa B (opMmylie
Wil

Otka3 I1/l, onpeaensiomnero 3HTAIbIUIO 11 BTOPOro 4ieHa B (opmyJie
Wi

Otxaz [1/], onpenensiomero SHTaAbIUIO IJI MEPBOrO wWieHa B (opMmylie
W2

oo

Otka3 I1/l, onpenenstomero 3HTAIbIUIO 11 BTOPOro 4ieHa B (opmyie
W2

Hemrarnas curyanus |

Hewrratnas curyanus 2

Hemrratnas cutyanus 3

Otkaz EEPROM

Q|m im0

[IpocToii TemIOoCUCTEMBI
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HPUJIOKEHUE /I

Cxembl NOOKIIOUEHUA, CXEMbL 6X0008 U 6bIX0008

P1 TenaoBbIYHCIUTED
BBIX. UIMII. + 11+ XT1
BBIX. HMII. - I1 - RXD 5
BLIXHI/Il;[i + 12 + RS-232 XD >
. . XT2 (DB-9) GND 5
BBIX. UMII. - 12 - RTS 7
I1P3 CTS 8
BBIX. UMII. + I3+
BbIX. UMIL. - I3 - XT3 «36 B» 36 B50T'g
I1P4
BBIX. UMII. + 14 + GND
BBIX. HMII. - 14 - XT4 «RS-485» A/Date-
IIP5 B/Date+
BBIX. UMII. + 15+ -~ 1
BBIX. UMII. - IS5 - XTS5 PT6A : I' 3r _q ______ |
HP6 PT6B >< I 2I = Ot¢_| HT6
XT19| LEAD6A TR, |
BBIX. UMII. + 16 + I 4! |
XT6 LEAD6B N t I
BBIX. UMII. - 16 - SHIELDG T —————————
~ 1
DIRI + PT5A —v—\—_l
XT7 S
DIRI - PTSB ><: :;.r -Ot_il—: TS
DIR2+ |yrg XT18| LEADSA : = : :
DIR?2 - LEADSB o
DIR3 + SHIELD5 |1
XT9 -
HI[I DIR3 - PT4A pan IS |
I 1
PT4B TR A T
* En s X121 [ TEAbia V< 2] t l
P (BBIX. 4-20 MA) ‘\r.’_ P1 XT10 TEADAR |\ | 4 : :
COM1 I —————————
HI[Z SHIELD4
+ En +24V -~ 1
P XT11 PT3A —'—\—_J_ ______
P (BBIx. 4-20 MA) ‘o P2 PT3B 3= ¢I I
I3 L com XT20| LEAD3A X ! 2 i i , T3
+En :"\‘ 424V LEAD3B '\ | 4 :_________:
P (BbIx. 4-20 MA) |+ P3 XT12 SHIELD3 I
14 cows PR | g L
+En - +24V PT2B IS W 1 I
P(sux. 420mA) —H P4 | XT13 xT17 e P21 | 112
15 L[ coma LEAD2B |14 :
+ En S 24V SHIELD2 — 777"
P (BbIX. 420 MA) L P5 XT14 STTA ~ 1
COMS5 | 3r——|———Z—— |
116 PT1B —— 1 TaPAmEk
+ En e XT16 [ TEADIA L2 | t i 1Tl
P (BbIX. 4-20 MA)  |— P6 XT15 TEADIB | 1 4] !
L —coms SHIELD1 I

Puc. /I.1. CxeMa NoAKJIKOYEHUS TENJIOBbIYUCINTEISI.
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"B3JIET TCPB" "B3JIET DP"
TCPB-022
XT2
11(2,..6)+ | 4 | OUTI (1)
11(2,..,6)- |« 5 | OUT2 ()
- 1t ucnouenust DPCB-310
"B3JIET TCPB" "B3JIET DP"
TCPB-022
XT1
11(2,..6)+ | T | TS OUT (1)
1(2,..6)- | 2 | TS OUT ()

- s ucnonaenut OPCB-x10, -x30, -x40, -x50

a) pacxoxomepa 3jekTpoMarauTHOro «B3JIET JP»

"B3JIET TCPB"
TCPB-022

11(2,..6)+

"B3JIET PC"

X7

11

11(2,..,6)-

RK2 +

-
-

12

RE2 -

0) pacxoaomepa yiabTpa3BykoBoro «B3JIET PCy»

"B3JIET TCPB" "B3JIET MP"
TCPB-022
XS5
12, ..6)+ | 1(3,5,7) | FOUTI0 (20,30,40)
11(2,..,6)- | 2(4,6,8)|  GNDI (2,3,4)
- i ucnonaenuit YPCB-020, -022, -040
"B3JIET TCPB" "B3JET MP"
TCPB-022
XS5
1Q2,..6)+ | TS OUT 0 (1-8) +
11(2,..,6)- |= TS OUT 0 (1-8) -

- g ucrnonHenui YPCB-5xx

B) pacxoaoMepa yiabTpa3BykoBoro YPCB «B3JIET MP»

Puc. /I.2. Cxembl noak/r04eHus: pacxoagomepos ¢pupmsl «B3JIET»
K TeNJIOBBIYMCJIUTE/I0 10 HMITYJIbCHBIM BXOJAM.
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LVl
TB

li +IIutanue
+24 B ,r‘- -ITutanue

P L Buix.0-5 (0-20) MA
COM >\

Puc. JI.3. TpexnpoBoanasi cxema noakiawuyenus I1/] pa3jauyHbIx THIIOB
¢ BLIXOAHBIM TOKOM (-5 (0-20) MA

TB na
li +lIutanue
+24 B ,r‘- -ITuranue
P L +Bbix.0-5 (0-20) MA
COM T \Y! -Beix.0-5 (0-20) MA

Puc. /1.4. YerpipexnpoBoaHas cxeMa noAKJI04YeHus 11/ pa3im4HbIX TUIIOB
¢ BBIXOJHBLIM TOKOM 0-5 (0-20) MA

TB I
+IIuranue
+24 B -ITutranue
P (f Y +Bpix.0-5 (0-20) MA
COM — 1 “Brix.0-5 (0-20) MA
um
+En l
-En
I
+IIuranue
+24 B -IIutanue
P (f Y +Bpix.0-5 (0-20) MA
COM T ! “Bbix.0-5 (0-20) MA

UIT — uCTOYHMK TUTAHUS

Puc. /I.5. YUerbipexnpoBoaHas cxema noakaodeHus I1J1 pazanyabix TUIIOB
¢ BBIXOAHBIM TOKOM (-5 (0-20) MA K TeNJIOBBIYHCIUTEJII0 IPH padoTe ¢ BHEIIHUMH
HCTOYHUKAMY NMUTAHUS, PACCYNTAHHBIMY HA NoAKIIOYeHue ABYX I1/]
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Cxembl 661X00086 U 6X0006 MENIOBLIYUCTUMETA

1,0 KOM J
+5B—
» TSOUT1 +
e l
<
@ah) :
ﬁ'\
—
» TSOUT1 -
GND o
J2

Puc. /1.6. Cxema 0KOHEYHOIr0 KacKajJa IMCKPETHOI0 BbIX0/AA.

+5B
510 Om
J1(3,5,7,9,11)
330 Om
XT1(2,3,4,5,6)/1
[11(2,3,4,5,0)]
+
XT1(2,3,4,5,6)/2
[11(2,3,4,5,6)]

J2(4,6,8,10,12)

GND )T/

Puc. /I.7. Cxema BXOHOI0 KacKajaa 4acTOTHO-UMITYJIbCHOT0 BX0/Ia pacxo/a.
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IMPUJIOXEHMUE E

Onpeoenenue 3nauenusn Koappuuyuenma npeoodpazosanus
YaACMOMHO-UMNYIbCHO20 X004 MENI08LIYUCTUMES

Jis  onpeneneHuss 3HadyeHus KoddduimeHnta npeoOpa3oBaHHMs — YACTOTHO-
MMITyJIbCHOTO BXxoaa K ¢ yderoM MakcHMalpbHOIO 3HAa4€HHUs pacxona B TpyOOIpoBoOIE,
rje Oy/leT yCTaHaBIMBATHCS PAacX0OMep, MOKHO BOCIIOJIb30BAaThCs (hOPMYJION:

3,6-F[Tu] _ 60-F[Tu]
Quane /4] Quuae[1/n]

K, [amn/ n] <

rae  Quaxe — MAKCUMAIBHOE 3HAUCHHE pacxoja B TPYOOIPOBOJE;
F — 4dacrora, cooTBEeTCTBYIOIAs MaKCUMaJIbHOMY 3HAUYEHHIO pacxoja B TpyOOmpo-
BOJI€ (3HAUCHUE HE JIOJHKHO MPEBBINIATh MAKCUMAJIBHO JomycTuMoe s TB).
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IMPUJIOKEHMUE K
(cipaBOYHOE)

Ilpumepvt npozpammmuoll HACMPOUKY MENAOCLIYNUCIUMELA
npu 00CaAYyHCUBAHUU 3-X MENTOCUCHIEM

< it tT N=1
IMoaaro mmii [\ — . _
Tpy6onpoBo Ny W1, =m-(h; — hy)
E W21 = 1’1’12‘(112 — h())
=
: l;: W31 = W11 — W21
I'BC o
T hi(py) = fits, P1)
Q, P, t | ha(p2) = f(to, P2)
O6parHbIii A\ L = hy = f(to, Po)
TpyOompoBoa W
L 1t
IMoaaro mmii [\ — .. _
Tpy6onpoBo Ny W1, =mj-(h; — hy)
2 W2, =my-(hy — hy)
=
: é W32 = W12 — W22
I'BC 2
- s hs(p3) = 1(t3, P3)
Q, P, t, | ha(ps) = f(t, Py)
O6parHbIii A\ T = hy = f(to, Po)
TpyOompoBoa C
Q; P, ts N=3
Ioparouuii [ r Wl; = 1’1’15'(h5 — he)
TPYOGONpPOBOJ b’
z W2;=0
| E W35 =W1;— W2,
| ]
| g hs(ps) = f(ts, Ps)
Q K f - hs(ps) = flte, Po)
=
O6parubi Q r
Tpy6onpoBoa </

@ - mpeoOpa3oBaTeb pacxo/a;

| - mpeoOpa3oBaTelb JaBICHNUS,

T - mpeoOpa3oBaTelb TEMIIEPaTyPhI.

Puc. 7K.1. CTpyKTYypbI TEIIOCHCTEM M KOH(PUTYypalus H3MEPUTEJIbHON CHCTEMBI.
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[TapameTpsl, onpenensiemsie B TB

Tabmmma XK. 1
Ne
[MapameTpsbl «TOUYKH»
«TOYKH», IIapaMeTpbI PACUETHOI0 «KAHAJIA
U3MepeHus
«KaHAJIa»
0 - to , Po, hg
T
1 Qvi,ti, Py hi(py) = f(t1 , P1); Qmi = Qui-p1, my :J.le -dT
0
T
2 Qw,t, P hy(p2) = f(t2, P2); Qm2= Qua-p2, my :J.sz -dT
0
T
3 Qvs, t3,P3 h3(p3) = f(t; , P3); Qms = Qy3-p3, m3 :J.Qm3 -dT
0
T
4 Quis ta, Py hy(ps) = f(ts , P4); Quma= Qua-pss ms=[ Q4 -dT
0
T
5 Qys, ts, Ps hs(ps) = (ts , Ps); Qus= Qus'ps, ms :J.Qms -dT
0
T
6 Qvs, ts , Ps he(ps) = 1(ts , Ps); Qme= Ques*Pss m6:IQm6 -dT
0
[TapamMeTpsl, ornpeensieMbple B TEIIOCHCTEMAax
Tabmuma K.2
Ne Temuio-
TensoBast MOIIIHOCTH TenuioBast JHeprus
CHCTEMBbI
N=1 E11 = Qm1 '(h1 _ho);
E2, =Q,,, - (h, —hy); T
E3, =El, -E2, W) = { Eli0) -dT;
N=2 Elz = Qm3 '(h3 _ho); T
E2, =Q,, (h,—hy); W253 = IE21(2,3) -dT;
E3,=El,-E2, 0
N=3 E13 = Qms '(hs _h6);

E2, =0;
E3, =El,-E2,

T
W3j23) = IE31(2,3) -dT
0

[TPUMEYAHMUE. 3nauenne pacxona, usmepennoe 1P Qg, siBsieTcs cipaBOYHBIM U
B pacyeTax He UCIOJIb3YyEeTCs.
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INPUJIOKEHUE "

Hucmpykyusa no npoeepke padomocnocoonocmu usmepumenbHovlX KaHaaioe

1. [IpoBepka pabOTOCTIOCOOHOCTH KaHAJIOB U3MEPEHUS TEMIIEPaTyphI.
Onenka paboToCIOCOOHOCTH KaHAJIOB U3MEPEHUs TEMITEPaTypPhbl MOXKET ObITh MTPOBEICHA C
MOMOIIBIO PE3UCTOPOB, MOAKIIOYAEMBIX K BXOJaM TEIUIOBBIYMCIUTENS B COOTBETCTBUU C

puc.H.l1a.
Kananet 1 u 2, 3 u 4 B3aumo3aBucumsel. [loaTomy, ecinu Kakol-mu0o U3 mepeyunc-

JICHHBIX KdaHAJIOB HC IIPOBCPACTCA (HG I/ICHOJIBSYGTCH), TO BMCCTO pPE3UCTOpPAa K BXOAY

JOJDKHA OBITh MOAKIII0OUEHA nepembruka (puc.l.10).
PacrnonoskeHne KOMMYTaIIMOHHBIX 3JIEMEHTOB HAa MOJYJIE KOMMYTAaIlUU MPHUBEICHO

Ha puc.A.4.

XTn XTn+1
DODDDD DODDDD
HEEE EEEE
e SEEEE
5~ g R {E{Ls

D’ % |
a) 0)

Puc. U.1. Cxema noak/rouyeHus NpU NpoBepKe KaAHAJIOB H3MepPeHUs1 TeMIepaTyphbl.

[Ipu mpoBepke peKOMEHAYETCS UCIIOIB30BATH PE3UCTOPBI HOMHHAIOM 590 OMm.

Jonyckaercst UCONb30BaTh pe3ucTopbl HOMUHAIOM 560-810 OM. Bo3moskHoe 3Ha-
YeHUE TeMIIepaTyphl JJi1 BRIOPAHHOTO HOMHUHAJA PE3UCTOpPA OIMPEACNACTCS B COOTBETCT-
BUM C HOMHUHAJIBHOM CTaTUYECKOM XapakTepucTukou IIT, ycTaHOBIEHHOM sl NaHHOM
«TOYKM», 1 momycTuMOro pasdpoca COMPOTHBIICHUST pe3ucTopa. [Ipu 3TOM B COOTBETCT-
Bytomiei «To4yke x» (Touke m3mepeHus) u «KaHane x» (kaHajie pacdeTHOM) C Y4ETOM
JIOITYCTUMOTO pa30poca COMPOTUBIICHUSI PE3UCTOpaA JOJKHO HHAUIIMPOBATHCA 3HAUYCHHE
TeMmnepartypsl B nipeaenax 15-100 °C.

2. [IpoBepka paboOTOCIIOCOOHOCTH KaHAJIOB U3MEPEHUS JIABJICHUS.
[IpoBepka pabOTOCIIOCOOHOCTH KaHAJIOB W3MEPEHHUs AABJICHHS OJDKHA MPOU3BOJIUTHCA
npu 3agaHHoM B pexkume CEPBUC (nns npeoOGpazoBartenst JaBjaeHUs B COOTBETCTBYIOIIEH
«To4key) nnanazone Toka 4-20 MA.

st onleHKu paboOTOCHOCOOHOCTH JIOJKEH MCIOJIb30BaThCS PE3UCTOP HOMUHAIOM
1,3-5,6 xOM, OKIIFOYAEMBbI K BXO1Y TETUIOBBIYMCIUTENS B COOTBETCTBUHU C puc.l1.2.

XTm

DOD

+24V
Pk
COMk

R

Puc. N1.2. Cxema nogK/JIKYEHUS NPH MPOBEPKe KAHAJIOB U3MEPEHUS TaBJICHHS.
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OpHEeHTHPOBOYHOE 3HAUCHUE JTABJICHUS, KOTOPOE JOJKHO HHIUIIUPOBATHCS B COOT-
BETCTBYIOIEH « TOYKe X» u «KaHarne x», ¢ yueToMm A0MyCTHMOIo pa3dpoca CONMpOTHBIIC-
HUSI PE3UCTOPA MOXKHO OTIPEIIEIIUTH TI0 opMyJIe:

P — PMaKC 2_1
e 4 \R ’

rne P, — uHOumupyemoe 3HadyeHue nasieHus, Mlla;

Pyace — MaKCHMaIbHOE 3HAY€HHWE JaBjicHUs, 3agaHHoe i IIJ B nmaHHOM
«Touke x», MlIla;

R — conporuBienue pesucrtopa, KOMm.

[IpoBepsTh KaHAIBI U3MEPEHUS TABJICHUS] MOKHO 110 OJHOMY WJIM B JJIOOOM coueTa-
HUU.

3. [IpoBepka pabOTOCTIOCOOHOCTH KaHAJIOB U3MEPEHHUS PacXo/a.

IIpoBepka KaHAJIOB M3MEPEHHUS] PACXOJa MOXKET BBINOJHATHCS C MOMOUIBIO IIPO-
rPaMMHUPYEMOTO TUCKPETHOTO BBIXO/1a TEIIOBBIYUCIUTES.

Jlnst opranu3zanuu npoBepku Heooxoaumo B pesxkume CEPBUC ¢ momormpio kiiaBua-
Typbl 3aaTh:

- B «KaHane O»

Qm xor = 500 1/4;
- aNrOpUTM pabOThI TUCKPETHOTO BHIXOJIA
F=Qm0 x 1.

[Tocne nmpou3BeIEHHBIX YCTAaHOBOK Ha AUCKPETHOM BBIXOJ€ OyaeT (popMupoBaThCs

MMITYJIbCHAs MOCJIeA0BaTeNIbHOCT yacToTor 500 I,

I[JI}I IMPOBCPKH HYKHO IIOAKIIOYUTDH I[PICKpGTHBIﬁ BBIXOI Ha BXOM ITPOBECPACMOIO Ka-
HaJla U3MCPCHUA PaCXolda B COOTBCTCTBHH C pI/ICI/I3

Mnara KommyTauum
(dbparmeHT)
J9J10 J11J12
Moaynk RS-232 /| RS-485 | ANCKpeTHLIN BbIX0OA, [ss][sIe] [s[e][e]e]
. DD xT5 [DD|xT6
33 b % 2
R < T J5 J6 J7 J8
e|e]|e]e o"o ole|[®* ®][* @] [e]e]e EE' [s[s][e]e]
ofofelo] |ols]} DD XT3 (DD xT4
) &=
P Ix -
=i JJ2  J3J4
Ha 8x00 kaHana usamepeHusi pacxoda [e[s][eTe] [sIs][e]s]
xT1 [(DD|xT2
. & &

Puc. 1.3. Cxema noakjir0ueHus NP MpoBepKe KaHaJIa U3MEPEeHUs pacxoja.
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[Ipu >TOM A1 TUCKPETHOTO BBIXO/Ia C MOMOUIBIO MEPEMbIUEK JOJKEH OBITh yCTa-
HOBJICH aKTUBHBIN pEKUM padOThl (YCTaHOBJICHBI NIEPEMBIYKM Ha KOHTAKTHBIC Mapsl J1 u
J2 monyns RS-232 / RS-485 / nuckpeTHBI BBIXOM), a I BXOJla KaHalla pacxojaa — mac-
CUBHBIN (CHATHI IEPEMBIYKM HA IJIAT€ KOMMYTAlMU ¢ KOHTAKTHBIX map J1 u J2, J3 u J4, J5
nJ6,J7ulJ8,J9uJ10,J11 uJ12 coOTBETCTBEHHO), TUOO HAOOOPOT.

3HaYeHUE YaCTOThI, MHAUIHUPYEMOE B « TOYKE X», COOTBETCTBYIOILEH MPOBEPSIEMO-
My KaHaly U3MEpeHus pacxoja, 1oxHO 06Tk (500 £ 10) I'm.

rel tsrv022 2.docl2
76.20.05.02
76.10.06.04
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