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Hacrosmee  pykoBOACTBO 1O coboit

00beIMHEHHBIHN C TACTIOPTOM.

1 HA3ZHAYEHHUE

Boruuncnurenu tennosoi suepruu [IYJIBCAP (nanee - TemIOBBIYUCIUTENN) IPEIHASHAYEHBI ISl U3MEPEHUS U
peoOpa3oBaHusl BBIXOJHBIX AHAJOTOBBIX M IU(POBBIX CUTHAJIOB OT MEPBUYHBIX MPeoOpazoBaTeNicii B 3HAUCHUS
COOTBETCTBYIOIIUX (PU3UYECKMX BEIUYMH C TMOCICAYIONIUM BBIUKCICHHEM W HWHIUKAIUCH TErIoBOH
SHEPTUU/PHEPTUH OXJIAKIACHUSI, 00bEMHOr0 pacxoa, 00beMa, MacCOBOTO Pacxoia, MacChl, TEMIIEPaTyphl, Pa3HOCTH
TeMIeparyp, JaBJICHUS TEIUIOHOCUTENS, a TAKXKE U3MEPEHUS TEKYIIero BpeMEHH.

TermoBbIYMCIUTENN TPUMEHSIOTCS B COCTABE TEIUIOCUETYUKOB JJIsl yYeTa TEIIOBOU SHEPTUU U TETIOHOCUTEIS
B 3aKPBITBIX M OTKPBITBIX CHCTEMAaX TEIJIOCHAOKEHUS WIIH OXJIAKICHHSL.

TermoBbBIYMCIUTENN OCYILECTBIISIOT:

- M3MEpPEHNE BXOIHBIX aHAIOTOBBIX CHUTHANOB (WJIM TPHEM pPe3ylbTaTOB HU3MEPEHHH OT IU(POBHIX
BBIXOJHBIX curHaoB CU), ¢ mocnenyromuM pacdeToM M WHAMKAIMEW TETUIOBOW DHEPTHH/3HEPTUU OXJIAXKICHHUS,
00BEMHOT0 pacxojia, 00beMa, MacChl, TEMIIEPATYPBI, PA3HOCTH TEMIIEPATYP, JTABICHHUS;

- M3MEpEHNEe W WHIUKAINI0 BPEMEHH PaboThI, U;

- neproanyYeckoe (PUKCUpPOBaHKE MAPaMETPOB BO BHYTPEHHEH YHEPrOHE3aBUCUMOI MTaMSITH;

- nepenady JaHHBIX O MPOBOIHBIM U paiuonHTepdeiicam.

TennoBplyMCIUTENM UMEIOT  MOAM(DUKANMKA, KOTOPBIE OTIMYAIOTCA  (YHKIIMOHAJIOM, KOJIUYECTBOM
M3MEPUTEINIbHBIX BXO/OB, IMapaMeTpaMy H3MEPUTENbHBIX BXOA0B, KOHCTPYKTHMBOM, KOJIMYECTBOM M THUIIOM
uHTEepEicoB cBA3U. XapaKTepUCTUKN MoanduKaiiii Beraucnureneid 1 MAP npusenens! B Tabnure 1.

OKCILTyaTalluu  OpCACTABJIACT

Tabnuma 1 — Moaudukanuu TemaoBsraucautencii u MAP

3HadyeHue
HaumenoBanue XxapakTeprucTHKU Moaundukanus MAP
TBI TB2
Brruncienne sHeprun hit] hit] HET
ApxuBanus U3MepAEeMbIX U BBIUUCISEMBIX IAPAMETPOB, HE MEHEE 360 munyT" 360 munyt"
1488 gacoB 1488 gacoB
184 cytox 184 cytox )
60 mecsnes 60 mecsnes
KonuuecTBo cucTeM TemnocHa0)enus (oxmaxaens) ) 710 6% 70 8% -
KonndecTBo MMIyIbCHBIX BXOZIOB ISl HOAKITIOYEHHS] pACXOJIOMEPOB 110 6 110 8% 70 6
KonmuecTBo BX0I0B 115l OAKIIOYCHUS TepMONIpeoOpa3oBaTenei 110 6°) m10 8% 10 6
KonnuecTBo BX0OZIOB ISl MOAKIIIOYEHHSI TIPeoOpa3oBareicii JapaeHHs 110 6 110 8% 70 6
Hanuure BXxoA0B 11 KOHTPOJIS MATaHUS TOAKIIOYCHHOTO PacxoroMepa 1 1 1
C CETEBBIM MMUTAHUEM
Bo3MO)KHOCTD UTaHUs OT OaTapen hit] hit] aa
B03MO)XHOCTh TUTAHUS OT BHEIIHETO HCTOYHHKA hit] hit] aa
[NonkiioueHre BEIYUCIUTENS BO BHEIIHIE HH(POPMAIMOHHBIE CHCTEMBI IpoBOHOM MM paguountepdeiic’
") HanuuBe MUHYTHBIX APXMBOB 3aBUCUT OT UCTIOJHEHUS
TEIUIOBBIYMCIINTENICH U YKa3bIBacTCs B Iacropre Ha mpuoop;
%) MaKCHMaJIbHOE KOMYECTBO CHCTEM OMPEIEsSETCs TS CUCTEMBI C
OJTHUM TPYOOTIPOBOIOM;
3 npu monkmodenun MAP K TenioBbIMHCIUTENIO KOTHYECTBO CUCTEM
TEIUIOCHAOXKEHNUS (OXIaXKICHHSI) U U3MEPUTEIbHBIX BXOIOB OyAeT
COOTBETCTBOBATH HX CyMMapHOMY KOJIHUYECTBY;
) HanuuMe AOTOMHUTENLHOTO HHTepdetica onpeensercs MOIeIbIo
YCTaHOBJICHHOI'O B TEIUIOBBIYMCIUTENb HHTEP(HEHCHOrO MOTYIIS.

TennoBeruucnutenu coorBercTByoT TpeboBanusm TP TC 020/2011. leknaparus o coorBerctBun: EADC N
RU JI-RU.PA07.B.00236/22 ot 30.09.2022, npunsara OOO HIIII «TEIIJIOBOJOXPAH» (390027, r.Ps3aus,
yn.Hosas, 1.51B, mutepa XK, Hex.nom.H2).




2 TEXHUYECKHUE U METPOJIOI'MYECKUE XAPAKTEPUCTUKHN
Tabmuma 2 — MeTpoJoruueckue XapakTepUCTHKU

HanmMeHoBaHME XapaKTEPUCTHKH 3HadyeHue
JInanason U3MepeHuil CHIIbI TOCTOSHHOTO JEKTPUYECKOro Toka'), MA ot 4 0 20
JInanason u3MepeHuil HaNpPsLKEHHs TOCTOSHHOTO 2IEKTPUYEcKoro Toka', B ot 0,4 10 2,0
JInanasoH U3MepeHuil YacTOThl MMITYIbCHOrO curHana 2, 'y ot 0 10 5000
Junana3oH u3MepeHus ConpoTuBiIeHus, OM:
— 1t HCX Pt100, 10011 ot 80,0 mo 159,0
— mg HCX Pt500, 500IT ot 400,0 mo 792,0
— g HCX Pt1000 ot 800,0 mo 1573,3
Jlnana3oH 3HAYCHUH TEMIIEpaTypbl OKpYKAIOIEro BO3AyXa NOpH MpeoOpa3oBaHMM CUTHAJIA
conpotuBieHus, °C ot -50 o +150
Juana3oH 3HAa4YeHWH  TeMIepaTypbl  TEIUIOHOCHTENS Hpuh  [peoOpa3oBaHMM  CHTHAJA
conpotuBieHus, °C o1 0 10 +150
Jlnana3oH 3Ha4eHUi pa3HOCTH TEMIIEPATyp MpH BhIYMCIECHUH SHepruH, °C oT +3 no +149
Jlnana3oH 3HaYeHMI AaBJICHUs IpH peoOpa3oBaHuK TOKOBOro curaaita, Mlla ot 0 10 2,5
[Ipenensl gomyckaeModl TpUBENCHHONM K  JAMAaNa3oHy H3MEPEHHHM - MOTPEIIHOCTH  IIpU
npeoOpa3oBaHUK TOKOBOT'O CUTHaNA B 1M (poBoii curHai, % 40,25
[Ipenensr gomyckaeMoil TpUBENEHHOH K  AMaNa3oHy HM3MEPEHHH  MOTPElIHOCTH  TpU
npeo0pa3oBaHUK CUTHAJIa HAPsHKEHUs] MOCTOSIHHOTO TOKa B IM(POBOH curHal, %o 40,25
[Ipenensl pomyckaeMOH OTHOCHTENBHOW TOTPEMIHOCTH MPH MPeoOpa3oBaHUN HMILYJIbCHOTO
CHTHaJIa B 3HaYCHN 00bEMHOT0 pacxojia, 00beMa TeIIIOHOCUTENS, %0 +0,02
[Ipenensr  momyckaemoil — aOCONMIOTHON — MOTPEMIHOCTH MpH.  TPeoOpa3oBaHWU  CHUTHAIOB
COIIPOTHUBIICHHS B 3HaUeHHE TemnepaTypsl, °C 0,1
[Ipenensl momyckaemMoil aOCOMIOTHOH MOTPEIIHOCTH HpH NPEeoOpa3oBaHWU PAa3HOCTH CHUTHAIOB
COIIPOTHUBJICHHSI B 3HAUEHHE Pa3HOCTH TeMneparyp, °C +0,03
[Ipenensr pomyckaeMoi OTHOCHUTENBHON TOTPELIHOCTH - BBIYMCICHUSI KOJMYECTBA TEILIOBON
SHEPTUHU/PHEPTUH OXJIKICHHS, Yo 0,05
[Ipenensr pomyckaeMoOd OTHOCHUTENBHOM <MOTPEIIHOCTH TEIJIOBBIYUCIHUTENS [PH H3MEPEHUH
KOJINYECTBA TEIJIOBOM SHEPTUH/PHEPTUH OXJIKICHHS, %o £(0,5+ATmin/AT)”
[Ipenensl fonyckaeMol OTHOCUTEIBHOW OTPETHOCTH IPH H3MEPEHNH HHTEPBAIIOB BpEMEHH, %o 40,01

") BO3MOXHOCTh M3MepEeHHs CHIIbI TIOCTOSHHOTO YIEKTPHUECKOr0 TOKA MM HATPSKEHMS TOCTOSHHOTO 3JEeKTPHYECKOrO
TOKa 3aBUCHUT OT MCIIOJIHEHU TeIIoBbancinTeneid 1 MAP n yka3piBaeTcs B macropre.
) Jluanma3oH W3MepeHHil 4YacTOThI HMITYJILCHOTO CHTHAda 3aBMCHT OT HCHOJHEHHsS TeIIoBbHCIuTeNell 1 MAP u
yKa3bIBaeTCcs B MAcIoOpTe.
) AT — u3Mepsiemas pasHOCTh TeMmeparyp, ° C;

ATmin — MUHIMaJIbHAS] Pa3HOCTh TEMIEPATYp, U3MepsieMast TeIIoBbaucanTeneM, °C.

Tabnuua 3 — OCHOBHBIE TEXHHUYECKUE XapaKTEPUCTUKH

HanmMenoBaHue XapaKTepUCTHKI 3HavyeHue

KonndecTBO AOMONMHUTEIHHBIX UMITYJIBCHBIX BXOJIOB, IIT., HE MEHEE 3
Juana3oH nokazanuii TemaoBoi suepruu, I'/Hx (I'kan) ot 0 10 999999999,999
Bec uMmyJIbca HMITYI5CHOTO BXOJIA, X )/UMITYIIbC ot 0,000001 10 9,999999
VY cnoBus KCIUTyaTaluu:

- TeMIepaTypa OKpy»Karorien cpensl, °C ot -10 10 +50

- OTHOCHTEIIbHAS BIKHOCTh OKPY’KaIOIIEro Bo3ayxa, % ot 20 10 95

- atMocepHoe naBieHue, klla ot 84 1o 106,7
I"abaputubie pasmeps! (AxI1IxB), MM, He Gosee:

st mopudukarmii TB1 u MAP: 205x145x75

Juist moaudukarmii TB2: 220x170x75
Macca, kT, He 6osee 1
Hanpspkenue nuranus, B

- OT BCTPOCHHOI'O DJIEMCHTA MUTaHUS 3,6

- OT BHEIIHET0 HCTOYHUKA TUTAHUS ot 8 110 26
[Motpebasiemast MomHOCTh, BT, HE Oonee 5,0
Cpennuii CpoK CIy:KOBbl, JIeT 15
Cpennss HapaOOTKa Ha OTKa3, 4 85000

D E}_'[I/IHI/ILH:I HU3MCPCHUS ONPCACIIAIOTCA BXOZ[SIH.[eﬁ (1)14314%01(01?1 BCIIMYMHOM.




3 KOMILUVIEKTHOCTbB
KoMmiekT mocTaBKH TEIUIOBBIYMCIUTENS YKa3aH B Ta0nuie 4:

Tabmuua 4 — KoOMIUIEKTHOCTD TEIUIOBBIYMCIATEIIS

HaumenoBanue Ob6o3HaueHne KonnuectBo
BrluncnuTens TeNaoBOM 3HEPTUn ITYJIbCAPY 1 mT.
[acnopt I0TJIN.408837.001-01 TIC 1 9K3.
PyKkoBOZICTBO IO KCIUTyaTaIlll I0TJIN.408837.001-01 PO 1 9K3.

Y Mcnonnenye TeMIOBBIYUCIUTENS ONPEENsAeTcs JOTOBOPOM Ha MOCTABKY

4 O CAHUE UHTEP®ENCA MOJb30BATEJIS

4.1 Nnentuduranmonnoe Hanmenosanue [10: HTC-018, momep Bepcun I10: 018-XX.YYY-ZZ.QQ, rae
018 — Homep Bepcuu Metposiornuecku 3HaunMon yactu; XX.YYY-ZZ.QQ — Bepcusi METpOIOTrHYECKH HE3HAUUMOMN
4acTH, rae OyKBbl MOTYT IpUHUMATh cienyromnue 3HadeHus XX — ot 01 10 99, YYY — ot 001 no 999, ZZ— ot 00 no
99, QQ — ot 00 1o 99.

42 MEHIO

TeroBbUMCINTENs 000PYAOBaH JHCIIIEEM, KJIaBUATYPOH M MMEET MHOIOYPOBHEBYIO CTPYKTYpPY MEHIO, 4TO
II03BOJIIET T0JIB30BATENI0 ONEPATUBHO IOJIy4aTh IMOKA3aHUS U HacTpauBaTh MapaMeTphl y4€Ta TEIIOBON 3HEPIHH,
He npuderas K MOMOIIH IPYTUX TEXHUYECKUX CPEICTB.

[Tpumeps! npencTaBieHus HHGOpMAIMK Ha JUCIIICE TOKA3aHbI Ha pUCYHKeE 1.

28.03.22 07:39:08 . ./ Texyume /Pacuer
» [lokazaHu4 »E1 = 0.531 T'kan
HacTpomku ! E2 = He wmcro. !
[ToBepka v Wl = 0.000 T'ran/u w!

G2 = 0.000 M’ /u A Uecrn. TB = Ia H
G3 = He wucro. I Cy = 3 I
»Gml = 0.000 T/u v!'| |» XT3 = He wuco. v

PucyHnok 1 — Buz HEKOTOPBIX IyHKTOB MEHIO

MeHI0 TEeIUIOBBIUMCIUTENS COCTOMT K3 pasznenoB: «llokasanus», «Hacrpoiikny, «lloBepkay», «OKypHam» u

«Uupo».

[lepememenue kypcopa «P» ast BeIOOpa NMyHKTa MEHIO OCYIIECTBIISIETCS KHOMKAMH «T» U «|», BXOI B
BbIOpaHHBIM MyHKT — Komkoil «BBO/I». BosBpar Ha mnpeaplaymiuii ypoBeHb MEHIO IMPOUCXOAUT IO KHOIIKE
«MEHIO».

CuMBonbl « ¥ » U « A ) [OKa3bIBalOT BO3MO)KHOE HAIPaBJIEHHUE TPOKPYTKH B MEHIO.

Muraronuii BOCKIUIATEIbHBINA 3HAK «!» B IpaBoil yacTu AucIuiess HHPOPMUPYET O TOM, YTO B JJAHHBIH MOMEHT
aKTUBHA OJIHA UM 0OJee CUCTEMHBIX OIMOOK (OTCYTCTBYET BHEIIHEE MHUTAHWE, HU3KUW YPOBEHb 3apsaa Oarapen u
ap.).

WHauKanus peKuMOB JIOCTYNa OCYHIECTBISeTCS OYKBEHHBIMM OOO3HAUCHHMSIMU: «H» - HACTpOHKa, «K» -
KanOpoBKa.

Pexxum noctyna «H» npegHasHadeH Uil KOHQUTYpaluu MapaMeTpoB Y4ETa MpH BBOJAE TETUIOBBIYHCIUTEINS B
HKCILTyaTallIoO U TIOBEPKE, a «K» — TOJIBKO Ul 3aBOJICKOI HacTpoiiku. Eciu OykBeHHOE 0003HauEHHE OTCYTCTBYET,
TO AaKTHUBEH PEKUM «IIOJIb30BaTels», B KOTOPOM IMapaMeTpbl KOH(PHUIypally AOCTYIHBI TOJBKO Ui HMPOCMOTpA.
BxitioueHHe/OTKIIIOUeHHE YpOBHEHW JIOCTyNa MPOM3BOAMTCA C TOMOIIBIO COOTBETCTBYIOIIMX KHOIOK Ha IUIaTe
TEIJIOBBIYMCIUTES.

[Tpu nHanmuuyuu OmMOOK y4yETa IO TEMJIOBOMY BBOAY OTOOpa)KaeTCsl MUTAlOIIME BOCKIHMIATENIBHBIA 3HAK C
HomepoM BBoza «!"» u «!*» (nas TB1 u TB2 cOOTBETCTBEHHO).

[Tpu 6e3neiicTBuM KIaBUaTypsl 6osee 10 MUHYT TEIUIOBBIYUCIUTENb MIEPEXOIUT B INIAaBHOE MEHIO (PUCYHOK 1a).



4.2.1

MEHIO (JIOKA3AHUS»

Paznen mento «llokasaHus» mo3BoJsSE€T MPOCMATpHUBATh TEKYIIUE M ApXMBHBIE JAHHBIE, XapaKTepU3YIOLIUE
COCTOSTHUE TETNIOHOCHUTES, 3HaUCHUS MapaMeTpoB yuéra Juis BeiOpanHoro termiosoro Beoaa (TB1, TB2), a Takxe
JAHHbIE JOIOJHUTEIBHBIX UMITYJIbCHBIX BXOZOB B ONPENECIEHHBIM MOMEHT BpeMeHu. CTpyKTypa JaHHOrO paszieina
IIPEJCTaBICHA HA PUCYHKE 2.
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Pucynok 2 — Crpykrypa pazaena mexto «llokazanus»

Mento «TBx/Texymue/Pacuéry mpenocraBiser akTyajdbHbIC JaHHBIC, MOMyYaeMble pacuéTHBIM COCOOOM Ha
OCHOBE TMOKa3aHWW JaTyukoB. CIHCOK pacdyETHBIX MapaMeTpoB NpuUBEACH B Tabmuue 5. Ecnu mapamerp He
UCTIONb3yeTcs (3aBUCUT OT TEKYIIeH KOH(PHUTypalluyu CUCTEMBI yuéTa), TO BMECTO 3Ha4eHus Oyaer otobpakeHo «He
UCIL.», a €CJIM 3HAYCHHE NapaMeTpa He YAaI0Ch BRIYUCIUTh, — «OImnoKay.

3HaueHUs] MHTErPaIbHBIX CUETYMKOB BHEPruil, Macc U 0OBEMOB MOTYT OBITH JOCTAaTOYHO OONBIIMMH U HE
MIOMEIIATHCS TMOJIHOCTBIO B CTPOKY AMCIUIES Ul OTOOpa)XeHHUs1, TOLJa 3TH 3HAUYCHHs MTOKa3biBatoTcs B Buze «f.123»,
rae OykBa «f» o3Hauaer, 4TO BBIBOAMTCSA TOJNBKO IpoOHAs YacTh uucia. J[Is mpocMoTpa 3HAYEHUH IETUKOM

HEOOX0IMMO BBIOpATh KypcOpOM HY>KHYIO CTPOKY M HaxkaTh KHOMKY «BBOJI».

Tabnuia 5 — PacuérHble mapamMeTpsl TEIIOBOTO BBOJIA
[Tapametp Onucanue
E. E, TennoBsie sHeprun 1 (OCHOBHAsA) U 2 (HONONMHUTENbHAS) (MHTErpaibHble 3HaueHus), ['kan (Mkan, kkam, Tk,
’ M/x, MBT-4, kB1:1): 0.000 + 999999999.999.
Wi W MrHOBEHHBIC 3HAYCHUs COOTBETCTBYIOIIUX TEIUIOBBIX MomHocTel, ['ka/u (Mxkan/4, kkan/4, [Jx/a, Mx/4,
b "2 MBT, kB1): 0.000 = 999999.
M., M, M3 | Macca TerioHocutensi (MHTerpaabHoe 3HadeHue) 1o Tpydonposonam 1, 2 u 3, 1: 0.000 + 999999999.999.
Vi, Va, Vi | O66EM TemmoHocuTens (MHTErpanbHoe 3HaUenne) no tpydomposoaam 1, 2 u 3, m°: 0.000 + 999999999.999.
trp Bpewmst HopMabHOM paboThl (MHTErpaibHOE 3HaueHue), 4: 0 + 999999,
tomr Bpewms paboTsl ¢ ommbkamu (MHTErpajibHOE 3HadeHue), 4: 0 + 999999.
- 3HaueHne MacKH OMMOOK H3MepeHHs/pacyéTa MO TEIIOBOMY BBOAY B MIECTHaALaTepUUHOM (opmare Ha
JTAHHBIA MOMEHT BpEMEHH, Tabnuia 2.




Tabmuna 6 — OmubKky yuéTra Mo TEIIOBOMY BBOY

Howmep Onucanue
outa

OTcyTcTBYeT NUTaHUE PacXoJoMepa, YCTaHOBIEHHOTO Ha Tpyoonpooze 1.
OOBEMHBIN pacxol TEIVIOHOCUTENS 10 TpyOonpoBoay 1 MeHbIe MUHUMAIBHOTO (Gmm).
OObEMHBIN pacxol TEIIOHOCUTENs o TpyOorpoBoay 1 6ombiie MakcuManbHOTO (Gmax).
Temneparypa Temnonocuressi B Tpyoonposoze 1 mensiue 0 °C.
Temneparypa TemoHocutelisi B Tpyoonposoe 1 6ombmie 149.99 °C.
JaBnenue TemnoHocuTens B Tpyodonposoae 1 mensme 0 MlTa.
JlaBieHue TeIOHOCUTENsI B TpyOoonpoBoze 1 Oombine MakcuManbHOTo (Pumax).
OTcyTcTBYeT IUTaHUE PacXoJoMepa, YCTaHOBIEHHOTO Ha TPyOonpoBoe 2.
OObEMHBIN pacxol TEIIOHOCUTEISI IO TPYOOpoBoaY 2 MEHbIIE MEHUMAIBHOTO (Gmn).
OObEMHBIN pacxol TEIIOHOCUTENS 10 TpyOorpoBoay 2 6oibiie MaKCHMaTbHOTO (Gmax).
Temneparypa TemnoHocutesisi B Tpyoonposoze 2 mensie 0 °C.
Temneparypa TemIoHOCHTeNIs B TpyOonposose 2 6ombiie 149.99 °C.
JaBienue TemoHocuTess B Tpyodonposoae 2 menbuie 0 MlTa.
JlaBieHue TeoHocuTeN sl B TpyOonpoBoae 2 Ooinbiie Pvax.
OTcyTcTBYeT IUTaHUE PacXxoJoMepa, YCTaHOBIEHHOTO Ha TpyOonpoBoe 3.
OOBEMHBIN pacxol TEIIOHOCUTEISI IO TPYyOOonpoBoay 3 MEeHbIIe MEHUMATIBHOTO (Gm).
OObEMHBIN pacxol TEIIOHOCUTENS 10 TpyOorpoBoay 3 6osbiie MakcHMaTbHOTO (Gmax).
Temneparypa Temnonocuresisi B Tpyoonpososie 3 mensiue 0 °C.
Temneparypa TemIoHOCHTeNIsL B TpyOonpoBoje 3 6ombiie 149.99 °C.
Janenue TemnoHocuTens B Tpyoonposoae 3 menbuie 0 Mla.
JlaBieHue TeIoHOCUTeNsl B TpyOonpoBoae 3 Oomnblie Pyvax.
21 — 27 | 3ape3epBUpOBAHO.

28 Pasznocte Temneparyp TemoHocutens B nogatomieM (1) u oOpatHoM (2) TpyOOmpoBoaax MEHbIIE MHHUMAIbHOMN
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(ATum).

29 Pasnocts Macc TeruoHocutens B momaromeM (1) m oOpatHoM (2) TpyOompoBoaax Ooiblille MaKCUMAIbHOM
(AMmax).

30 TennoBas sHeprus 1 (ocHOBHAs) MEHBLIE HYJIS.

31 TennoBas sHeprus 2 (JONONHUTENbHAS) MEHBIIE HYJIS.

* Umoeosasi Oumosas Macka ouubox popmupyemcst nymém cosuea 3Ha4eHus Kaxicoo2o buma 61e6o 6 COOMeEemcmseuu ¢ €20
HOMEpOM U nociedyrowum ooveournenuem no "HJIH".

B mento « TBxTexymue/JaTankmy MOKHO HOTYIUTh MHYOPMALIMIO O TEKYIUX MMOKa3aHUIX JaTYMKOB 00BEMa,
TeMIeparypsl U JaBieHus, Tabnuua 7. Eciu gatunk He MCHONb3yeTcs B TeKylleld KOHPUIypaluu CHCTEMBbl yuéra,
TO BMECTO 3HaueHHsI BEIBOAUTCS «He HcI.», a eciu nmoka3aHHe BBIXOAUT 3a TUANa3oH u3MepeHus, — «Omuodkay.

Tabmuia 7 — [Tokazanusa JaTYUKOB TEINIOBOTO BBOJIA

[Tapametp Onucanue
G, Gy, G3 MrHoBeHHO€ 3Ha4eHHEe 00bEMHOTO pacxoja o TpydomnpoBoaam 1, 2 u 3, m>/a: 0.000 + 99999,
Gwmi, Gm2, Gm3 | MrHoBeHHOE 3HaUSHHE MACCOBOTO pacxoja mo Tpybonposogam 1, 2 u 3, /4: 0.000 + 99999,
AV1, AV,, AV; | Tpupamenue 06béma o Tpy6onposoam 1, 2 u 3, m*: 0.000 + 99999.
T1, Ts, T3 MrHOBEHHOE 3HaYCHUE TEMIIePaTyphl TEIULIOHOCHTEN B TpyOonposoaax 1, 2 u 3, °C: 0.00 + 149.99.
MrHOBEHHOE 3HaueHWE pa3HOCTH TeMIeparyp TerioHocuTens B mnopatomiem (1) m oOparHom (2)
AT ;
Tpyoomnposoaax, °C: 0.00 + 149.99.
MrHOBEHHOE 3HA4YCHUE IaBICHUS TEILUIOHOCUTEN B TpyoOompoBomax 1, 2 wm 3, MIla: 0.000 +2.500
(0.00 +25.00 6ap, 0.00 + 25.49 xrc/cm?).

B wmenio «TBx/ApxuBHbIe» OTOOpa)kaloTCs YacoOBBIC, CYTOYHBIE M MECSUYHbIE 3HAYEHUS WHTETPaJbHBIX
CUETYUKOB, CUETUMKOB BPEMEHU HOPMAJIbHOM pabOThl M NEMCTBUS HEUITATHBIX CHTyallMii HAa MOMEHT OKOHYaHMS
BBIOPAHHOTO OTUYETHOTO TMEpHOAa, a TAKKE MACKM OIIMOOK 3a OT4ETHBIM mepuoi. Kaxkmas apxuBHas 3amuch
COZICPKUT JIaTy M 4ac COXpaHeHus 3amucu B namsth B popmare «JJI.MM.IT YU» u mapameTpbl, CIIUCOK KOTOPBIX
IpeAcTaBieH B Tabnuie 8. ApXUB MMEET KOJBIEBYIO CTPYKTypy M MOXeT coiepxarb 10 1488 uacoBbix, 184
CYTOYHBIX M 60 MECSIUHBIX 3aIIUCEN.

IIpu pocMOTpe apXUBHBIX 3aIUCEH IPOKPYTKA BHYTPU OJHOM 3aIIMCH BBIIIOJIHAECTCS C IIOMOLIBIO KHOIIOK «T»
U «|», mepexoq Mexay 3alucsIMU — KHOIKaMH «<«—» U «—», 10 kHonke «BBOJI» M0xXHO BBeCTH 1aTy apXUBHOU
3amUCH [T OBICTPOro mepexoa.

P, Py, Ps




Tabnuia 8§ — ApxuBHUpyemble mapamMeTpsl TEIJI0BOrO BBOJA

[Tapametp Onucanue
). T, Ts CpeE[HeB?:BeH_IeHHOCO WK cpenHeapupMeTnIeckoe 3HaueHHE TeMIIepaTyphl Mo Tpyoonposoaam 1, 2 u 3 3a
otuéTHBIN nepuon, °C.
Vi, V2, V3 O6BEM TemIoHOCHTeNs o Tpybonposomam 1, 2 u 3, M°
P, P, Ps Cpez[HeapH(blgleTquCI(oe 3HaUCHWE JaBlieHHs Mo TpyOompoBogaM 1, 2 u 3 3a oruérHblil nepuox, Mlla
o (Gap, xr-c/em)
M, M, M3 | Macca TemioHocutenst o Tpyoornposogam 1,2 u 3, T

Ei, E; TennoBele 3Hepruu (OCHOBHAA U ponoiHuTenbHas), ['kan (Mkan, kkan, ['Jlx, Mk, MBT 4, kBT-9).
3HaueHre MacKH OIMIMOOK M3MEpeHus/pacuéra Mo TEIJIOBOMY BBOAY B LIECTHAALATEPUYHOM (hopmare.
err Ecin B TedeHme OTYETHOrO nieproa BO3HUKAJIAa HEIITaTHas CHUTyalus, TO HE3aBUCUMO OT €&
JUTUTETILHOCTH M KOJIMUECTBA IOBTOPEHHUH JaHHBIC 00 STOM MOMAAAI0T B apXHB.
tup Bpems HopMmaibHOM paboThl, 4
tomr Bpems paboTsl ¢ omnOkamu, a
tan Bpewmst 0TCyTCTBHSI BHEIIHETO DIICKTPOITUTAHUS, U
i Bpemsa, korma oOBEMHBIH pacxom mno TpyOompoBoay 1, 2 wmim 3 Obul MEHbLIE MHHHAMAIBHO
YCTaHOBJICHHOTO 3Ha4YeHUs, 4
frax Bpems, korma o0béMHBIH pacxon mo TpybompoBomy 1, 2 wmim 3 Obur Oonblle MakCHMAlIbHO
YCTaHOBJICHHOTO 3Ha4YeHUs, 4
tar Bpems, xorga pa3HOCTh TeMIlepaTyp TEIIOHOCHTENs B monaromem (1) u obpatHoM (2) TpybompoBomax
Obl1a MeHbIIE ycTaHoBIeHHOTOo npeaena (ATwvin), 4
to Bpems neiicTBusl (yHKIMOHAIBHOTO OTKa3a (IOKa3aHHE XOTs Obl OJHOTO JaTyhKa TeMIepaTypbl BHE

JMana3oHa u3MepeHuil), 4

Mento «Mmm. Bxoasl/Tekymue» MpeaocTaBiIsieT TeKylue 3HAYeHUS MHTErPAbHBIX CYETUYMKOB HMITYJIHCOB
WJIY BXOJHBIC 3HAYEHUs JIOTUYECKUX YPOBHEH CUTHAsIa B 3aBUCUMOCTU OT PEKUMA HACTPOUKHU UMITYJIbCHBIX BXOJOB.
Ecnu BXox He UcCnonb3yeTcs, TO BMECTO 3HaueHUs BeIBoauTCs «He ucr.».

Mento «Mmm. Bxoabsl/ApXuBHBIE» aHATOTMYHO MeHI0 «TBx/ApxuBHbiey. IlepedueHb apXUBUPYEMBIX JaHHBIX
MpeCTaBJIeH B Tabmuie 9.

Tabnuma 9 — ApxuBupyemble mapamMmeTpbl HMITYJIbCHBIX BXOJIOB

[TapameTtp Onucanue
Ci, Gy, G |3HaveHMs MHTETPAIBHBIX CUETYUKOB UMITYJIBCOB AJI1 COOTBETCTBYIOIIMX MUMIYIbCHBIX BX0A0B 1,2 u 3.
* Eciu 6xX00, HACMPOEH 8 pedcume KOHMPOIs I02UHeCK020 YPOSHsL, MO e20 OaHHble He aPXUSUPYIOMCSL.

4.2.2 MEHIO <HACTPOUMKIN»

Paznen menio «Hactpoiiku» mo3BoisieT TMOKO HacTpauBaTh Ipoliecc yuyéra, yCTaHaBIHMBATh IaTy/BpeMms,
CEeTEeBOM aJpeC TEIUIOBBIUMCIUTENS HA JIMHUM CBSA3M, a TAK)KE OUYMINATh apXUB W HHTEIPAIBHBIC CYETUUKU
nokasanui. CTpykTypa pasjaena IpencTaBieHa Ha pucyHke 4. OmnucaHue BCeX HAacTPaMBaeMbIX I1apaMETPOB
npuBeneHo B Tabmumax 10 u 12.

Penaktupyemble mapameTpbl KOH(UTypaluu AeiSITCs Ha JIBE TPYNIbI: BBIOMpacMble M3 CIUCKA (TEKYIHH
AKTUBHBIM 2JIEMEHT OTMEYAETCsl CUMBOJIOM «®») Y BBOJUMBIE C KJIaBUATypbl, PUCYHOK 3.

BeiGepyte KT3

s He wucr. H BHau. = 05.00 H
» lzmep. V ! Min = 0.00 !
PacueT E Max = 99.99

Pucynok 3 — Penakrupyemple MyHKTbI MEHIO

[Ipu pemakTHpoOBaHUM TApPaMETPOB HACTPOCK HAPSIy C KHOMKAMH «T» H «|» UIsl M3MEHEHUs/BBHIOOpa
3HAYCHUI, TAKXKE HCIIONIB3YIOTCS KHOMKU «<«—» U «—» IS BBIOOpA PEAaKTHPYyeMOTo MU(PPOBOTO pa3psaa (caBura
Kypcopa «_»). Coxpanenue nuaMeHenui npoucxoaut no kaonke «BBO/I», a ormena — no kHonke « MEHIO».
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Ta6muma 10— [Hapametpsr mento «Hactpoiiku/b/Ix/TBx/O0mue»

ITapametp Onucanue
Hcnonp3oBaHKe TEMIOBOTO BBOJA B pacuerax:
Yen. TB | ° «Her» - uCKIIOYEH N3 pacyETOB, IPH ATOM BCE pacuETHHIC 3HAYCHHS, IOKa3aHUs JATYMKOB M apXUB HEOCTYIHBI JIIS
' mpocMoTpa B MeHIo «[lokazanuns;
e «Jla» - mponiecc yuéra 1o TeIIOBOMY BBOJTy OCYIIECTRISIETCS B TIOTTHOM 00bEME B COOTBETCTBHH C 3aJaHHBIMH HACTPOHKAMH.
Cxema M3MepeHusi, B COOTBETCTBUHU C KOTOPOH BbIoiHseTcs y4€T TerioBoi sHepruu: 0+ 10 (CU = 10 coorBeTcTBYyeT
cn HAcTpanBaeMOH ITOJIL30BATEIIEM CXEME U3MEPEHHS).
Hannvni napamemp Oondicen HACMPAuamvbcs 6 Nepeyio ouepedb, M. K. €20 UIMEHEHUe npusooum K copocy
KoHQueypayuu pazvémos nookuoyenusn oamuuxos, «KT3» u « PPTy 6 nauanvnoe cocmosinue!
Kongurypamus tpybonposona 3:
e «He ucm.» - He UcHIONB3yeTCA B pacuéTax;
KT3 o «M3mep. V» - BBITONHSETCS TOIBKO H3MEpEeHHE 00bEMa;
e «Pacuér E» - BoimonHsieTcst yuéT TEIIOBOM SHEPTHH.
Hannvui napamemp oondcen Hacmpausamvcs nocie napamempa «CHy, m. k. e20 uzmMeHeHue npueooum K copocy
KoH@uzypayuu pazvémos nookmovenus oamuuxos u « PPTy 6 nauanbHoe cocmosnue!
OPT ®dopmyna pacuéra TennoBor sHepruu: 0 + 6.
Txs JoroBopHas remneparypa xonomxaoi Bogsl: 0.00 + 99.99 °C.
Pys JloroBopHoe NiaBleHne xononnoi Boasl: 0.000 + 2.500 MITa.
Jlnana3oH 3Ha4€HUI 3aBUCUT OT €MHUL] U3MEPEHUSL.

ATai MuHHUMAaTBHO AOMyCTUMasl pasHOCTh TEMIIEparyp TeIioHocuTelsl B momaromeM (1) m obpatHom (2) TpybompoBopax:
1.0 =3.0°C.

AMiax OTHOCHTENIFHOE MaKCHMajbHOE 3Ha4eHHE Pa3HOCTH Macc TEIUIOHOcHTens o mopatomemy (1) m oOparHomMy (2)
Tpyoonposogam: 0.00 + 0.04.
Onnyst KOHTPONIS 3HaYeHUS O0OBEMHOTO pacxofia TEIIOHOCHTENS 1Mo TpyOompoBoaam |, 2 m 3 Ha BBIXOA 3a IUana3oH
Gmin = Gmax ¥ HAJIMYWS TMTaHUS pacXofoMepa:
e «Het» - KOHTPOJIb HE BBINOJHSETCS;
e «KouTp.» - ycranaBmmBaercs coorserctByronmii quiar ommokn, ecmi G<Gun wm G>Guax WM OTCYTCTBYET NUTAHHE

OK:G pacxonomepa;

e «CmoxacT.» - YCTaHABIMBACTCS COOTBETCTIBYIOUMH (ar OomMOKM ¥ AajbHEHIIME pacuy€Thl BBIIONHSIOTCS 10
JIOTOBOPHBIM 3Ha4eHUsM, ecid G < Gy wiii G > Guax WM OTCYTCTBYET ITUTAHHE PACXOIOMEDa;

e «He cunt. E» - ycranaBimBaeTcsi COOTBETCTBYIOIMH (ar OmMOKM M PAcyéT SHEpPTruil HE BBINOJIHICTCS, €CIIH
G < Gvivy umu G> Gumax UM OTCYTCTBYET MUTAHHUE PACXOAOMepa.

Onnyst KOHTPOIIS 3HAUCHUs] TEMIIEPATYPhI TEIUIOHOCUTENS B TpyOOorpoBoAax 1, 2 u 3 Ha BBIXOA 32 JUANa30H U3MEPEHUIH
0+150.00 °C:

OK-T e «He cunt. E» - ycraHaBimBaeTcsi COOTBETCTBYIONINH (iar OIIMOKK M pacy€T sHepruid He BoitoiHseTcs, ecnu T <0 °C

’ wm T> 150.00 °C;

e «CmoxacT.» - YCTaHaBIMBACTCS COOTBETCTBYIOUMH (ar OmMOKM ¥ AajbHEHIIMe pacu€Thl BBIIONHSIOTCS 110
JIOTOBOPHBIM 3HAUECHHSIM.
Onnys KOHTPOJISt Pa3HOCTH TEMIIEPaTyp TEIUIOHOCUTENSI B MOJAIOMIEM M 00paTHOM TpyOONpoBOgax HA MHHHMAIBHO
nmorryctumoe 3HadeHue (ATwm):

OK:AT e «He cunt. E» - ycraHaBmBaeTcs COOTBETCTBYIOIMI (lar OMMOKKM M pacy€T SHEpruil He BBIIONHSETCS, ecimn T —
To <ATvm;
«KoHTp.» - yCTaHABIMBAETCSI COOTBETCTBYIOIMHA (h1ar ONMOKH.
Onnys KOHTPOJISI Macc TEIUIOHOCUTEsI B IOJAromieM M oOpatHoM TpyoOompoBoxax (Mi, M) Ha mnpeBbleHHE
MaKCHMaJIbHOTO 3HaY€HHS MX pasHOCTH (AMmax):
e «Het» - KOHTPOJb HE BEHINOIHSETCS;
o «KoHTp. 1» - ycTraHaBIMBaeTCS COOTBETCTBYIONIMI (iar omroOku, ecim Mz — M > AMwmax;

OK:AM o «KoHTp. 2» - ycTaHaBIMBaeTCS COOTBETCTBYIOMMH (rar omrOky, eciu Mz — M| > AMumax;
e «Cmoxct. 1» - ycTaHaBNIMBaeTCsl COOTBETCTBYIOMIMK (har OMMOKN M TEKyIIMM pacyETHBIM 3HAYeHUsIM Macc Mj, M,
IIpUpaBHUBACTCS UX monycymma (M +Ma) / 2, eciit Mo — M > AMuax;
«C mozcT. 2» - ycTaHaBIMBACTCS COOTBETCTBYIOUIMH (har OommMOKM M TEKyIIMM pacyEéTHBIM 3Ha4deHMsIM Macc M, M,
TIpupaBHUBaeTCs X momycymma (M + M) /2, ecit M — My > AMumax.
Onnwst KoHTposst 3HaueHni sHepruit (Ei, E2), paccunTanHbIX 3a Ieproj] M3MEpeHus], Ha OTpULaTeIbHOE 3HAYCHNUE!
e «Her» - KOHTPOJIb HE BBIMOIHSIETCS;

OK:E o «KoHTp.» - ycTaHABIMBACTCSI COOTBETCTBYIOIIHH (UIar OIIMOKH, €CITH TEKyIIlee paCUeTHOE 3HAUCHHE SHEPTUN MEHBIIIE HYJIS,
«C moAcTy» - yCTAaHaBIMBAGTCS COOTBETCTBYIONMK (ar OMmMMOKM W TeKyllee pacyéTHOE 3HAa4YC€HHWE DSHEPrHU
[IPUPABHUBAETCS HYIIIO, €CIM TEKyIIee pacu€THOE 3HAUCHUE DPHEPTUU MEHBIIE HYIIS.

Crioco0 ycpeaHeHus TeMITEpaTyp I apXuBa 32 OTYETHBIN MTEPUO:
AT e «Cp. apudm.» - B apXUB COXPAHSIOTCS cpenHeapr(pMeTHnIecKne 3HaUCHN S TEMIIEPATYP;

«Cp. B3BCUL.» - B apxXuB COXPAHAIOTCA CPCAHCB3BCHICHHBIC 3HAYCHHUA TCEMIICPATYP. Ecim BBEmIONHUTH pacqéT
CPEAHCB3BCUICHHOI'O 3HAYCHN I HCBO3MOXKHO, TO B ApXUBC 6y,ueT COXpaHECHO cpez[HeapH(bMeTqucxoe.




B3aumocss3u napamerpos CU, KT3 u ®PT npencrasnens! B Tabnure 11.

Tabmuma 11 — Cxemsr uzmepenus (CH)

Ne | 1834 | KT3 | dDPT| Pacuér macc | Pacuér snepruit
OTKpbITas CHCTeMa TEIIOCHAMKEHHS, H3MEPEHUE pacxo/a B TpEX TPyOompoBoaax
0 E1:M1‘(h1_h2)
M=o -V E> = He uc.
L oot [Ei=Mi- (b —hy) + AM - (e~ hy)
27 P2 V2 IE - AM - (hy — hy)
1 M3 = He HCIIL. Ey =M, - (h — o)
2 |AM=M, = E1 5 HCZI/ICHI 2
P1[)viT1 M N :
- M 3| Ei = Ms - (hi — ho) + AM- (i — hy)
0 _?vsl - E, =AM - (h; —hy)
P3 T3 0 E1 = M] i (hl y hz)
! 1 E;=M;j - (h; —hy)
“pzT2l " V2
1 M1=p1‘V1 E1:M1‘(h1—h2)+AM‘(h2_hx)
5 Ma=p2:V, [E2=M; - (hs—hy)
) M;=p3-Vs  |Et=M; - (hi —hy)
AM = M; E;=M;j - (h; = hy)
3 E]ZMz‘(hl_hz)-i-AM‘(h]_hx)
E;=M;j - (h; — hy)
3akpeiTas CUCTEMa OTOTUICHHSI, TIOAMUTKA BTOPUYHOTO KOHTYpa U3 00paTHOTO TPyOOIpoBoIa
E1 :Ml ° (h1 _hz)
P1E3:V1T1 0 - )
> P E>=Ms3 - (h; — hy)
1 T o)
Iﬂm U IS v [B= M- ) AM - (-
M2=p2‘V2 E22M3‘(h3_hx)
1 1 ) | 2 M = o - V . e
- ) 3=P3° Vs JE; =M, - (hi —hy)
p2[T2| ° |v2 ) |
=3l | MM TEasMy (o —ho
P IP3 T3 . Ei=M; - (h —hy) + AM - (h; — hy)
E> =M;3 - (h; — hy)
OTKpbITas CHCTeMa TEIIOCHAMKEeHHS, I3MEPEHHE pacxo/a B TpybompoBoaax ooparaom u I'BC
0 E1:M1‘(h1_h2)
E>=M;j - (h; — hy)
-»?'? , || My = Mo+ My | Er=Mi - (i —h) + AM - (2~ hy)
b V3l > 2 M, = p2 - V, E,=M; - (h3 - hX)
) P3 T3 5 M;=p; Vs Ei=M, - (h —hy)
1 LIe AM = M; E;=M; - (hs — hy
P22l " [v2 2=M; - (hs —hy)
3 Ei=M; - (hi —hy) +AM - (h; — hy)
E>=M;j - (h; —hy)

3akpbITas WM OTKpBITas cucTeMsl otorutenus, [ BC ¢ nupkynsnueit, nonomHuTebHbI KaHan nuamepenust (KT3 = 1)
pacxona wiu TerioBoii sHeprun (KT3 = 2) mo Tpybonposoy 3

T1

0 Ei=M; - (hi —hy)
E; = ne ucm.
. Mlipl‘VI El:Ml’(hl_h2)+AM‘(h2—hX)
0.1 ﬁz—pZ‘Vz EZZAM‘(hz_hX)
) = HE UCIL
2 Als/I=M1— El:MZ‘(hl_hZ)
M, E; = ne ucm.
3 Ei=M: - (hi —h))+AM - (h; —hy)
E; =AM - (h; — hy)
0 Ei=M; - (hi —hy)
E>=Ms - (hs — hy)
. Mlipl‘VI Ei =M, - (hy —hy) + AM - (h, — hy)
My=p2-V; E>=M; - (hs — hy)
2 M;=p;-V; BV I—
> |AM=M, - |Er=Mar(hi—hy)
M, E> =M - (hs — hy)
3 Ei=M; - (hi —hy) +AM - (h; —hy)
E>=Ms - (hs — hy)




[Mpogomxkenue Tabmn. 11

Ne | 1834 | KT3 | dDPT| Pacuér macc | Pacuér snepruit

3akphITas CUCTEMa OTOTUICHUS, H3MEPEHHE Pacxo/ia B TOIAI0IIEM TPYOOIIPOBOIE, TOTIONHUTEIBHBIN KaHAT U3MEPCHHUS
pacxona (KT3 = 1) unu terutoBoii sueprun (KT3 = 2) no Tpydomposoay 3

Mlzpl‘Vl
P1|C—| V1
> P 11:1 M, =M, Ei =M, ‘(hl—hz)
1 0,1
HEI ’ M; =wne ucn. | E; = He uc.
4 1 0 AM_=Hencn.
*pzT2 Mi=pi - Vi
1TTTTTES 5 M =M, Ei=M; - (b — ho)
: 53 ﬁ'?*: Mz;=p;3 Vs |E;=M;s- (hs —hy)
——————————————— 4 AM = He HucIL.

3akphITas CUCTEMa OTOTUICHUS, H3MEPEHHE Pacxoia B 00OpaTHOM TPYOOITPOBOJIE, OTIOHUTEIIBHBIN KaHAI U3MEPCHUS
pacxona (KT3 = 1) unu terutoBoii suepruu (KT3 = 2) mo Tpydomnposoay 3

M1:M2
M>=p2- Vo |Ei=M; - (hi —hy)

11 V 0,1
’ M; =He ucn. | E; = He ucm.
AM = He uc.

: "PIZTZV2 ? M =M,

——————————————— Mo=ps- Vs |Ei=M- (h—hy)
| | 2=p2° V2 1 2
: @VBL*' 2 M;=p3- Vs |E2=Msj - (hs —hy)

_______________ 1 AM = He uc.

Tynuxoas cucrema I'BC (mopatomuii TpyObonpoBo), JOMOMTHUTEIbHbIN KaHal u3MepeHus pacxona (KT3 = 1) nim
teruioBoit snepruu (KT3 = 2) mo tpyGonposoxy 3

M = p1 - Vi
0.1 M, =neucn. |Ei=M, - (h; —hy)
P1 V1 T1 ’ M3 =wne ucn. | E; = nHe ucm.
-> = -> 3 2
§ s 1 A AM = He HuCIL
mT——————zz--—--" | M =p:i- Vi
11 l? VB%*: ) M;=neuctn. |Ei =M, - (h; —hy)
P —_ _ . ) Mz;=p;3 Vs |E,=M;s- (hs—hy)

AM = He ucI.

Tynuxoas cuctema 'BC (oOpatHbiii TpyOOIIPOBOL), JOTIOHUTEIBHBIN KaHal u3Mepenus pacxona (KT3 = 1) nim
terioBoi sHeprun (KT3 = 2) mo Tpybonposoay 3

M| = He HCII.
M>=p2-V, |Ei=M; - (h,—hy)

. 1
- P2 V2 T2 = 0, M; =He ucn. | E; = He ucm.
)| I AM = He ucI.

——————————————— | M, = He ucr.
5 Ma=p>- Vo |Ei=M;- (hy—hy)
.__3__________13__J| M3;=p; Vs |E;=M;s- (hs—hy)
AM = He uct.

Tynuxossie ['BC no nogaromeMy uiin 00paTHOMY TpyOOIpOBOIaM, AOTOIHUTEIbHBIH KaHal u3MepeHus pacxona (KT3 =1)
nnu terutoBoit sHeprun (KT3 = 2) mo Tpydonposoy 3

h Mi=p1-Vi
N s LA S Mz=p>- V2 |E =M (h—h)+M; - (hy—hy)
1 [ 0,1 _ _
M; =wne ucn. | E; = He uc.
P2 V2 T2 AM = He ucI.
8 > = > 6

I M1=p1‘V1
R —— 1 M2=pz‘Vz E]ZMI‘(hl_hx)—i_MZ‘(hZ_hX)
1 [Fo)v3 2
| P3 £ ?l?": Ms=ps Vs |E2=M;s- (hs—hy)
——————————————— ! AM = He uc.




[Mpogomkenue Tabmn. 11

1834 | KT3 | dDPT| Pacuér macc Pacuér snepruit

Vyér 00béMa

T 10 > 0,1 - - -

CXCMa, HacCTpanBacMas MoJIb30BaTCIIEM

0,1,2] — | — —

Tabnuma 12 — [Napamerpsr meHto «Hactpoiiku/B/x/TBx//larunkuy

[Tapametp |

Onucanue

Hacrpoiiku gaTunkoB o0béMa amst TpydonpoBoaos 1,2 u 3 (Vi, Va, Vi)

Gn

JloroBopHOe 3HaueHHe 06BEMHOrO pacxoza 1o Tpybomposomy: 0.00 + 99999.99 m*/u.
JanHblil mapaMeTp UCTONb3yeTcs A BeluucieHus Mace U sHeprui, eciu OK:G = «C moact.» u G < Gumn uim
G > Gmax, a TaKXKe NMPU OTCYTCTBUY NMUTAHUS IATIYNKA, €CITHU Takas (QyHKIMS BKIIOUCHA.

GMAX

MaxkcumanbHoe 3HaueHne 06béMHOro pacxoaa: 0.00 +99999.99 m/u.

GMIN

MuHEMaIEHOE 3HaYeHHe 00bEMHOro pacxoaa: 0.00 + 99999.99 m*/u.

Pa3ném

Pa3zpém mogxmoueHus gaTunka o0bEMa, JaHHBIE ¢ KOTOPOTO OyIyT MCIOIb30BaThes B pacuérax: X16.1, X16.2,
X17.1, X17.2, X18.1, X18.2. Ecnu noka3aHue JaTyvka HE UCIONB3YETCsl, TO He00X0auMO BbIOpaTh «He mcm.y.

Pa3sémKII

Pa3zpéM mopkmioueHHs CUrHajia KOHTPOJIS mHTaHusl AaTduka oObéma: X19.1, X19.2, X20.1. Ecniu xoHTpONb
MUTaHUS AaTYNKa HE UCIOIb3YeTCsl, TO 3HAYCHHUE MOJIsi HEOOXOIMMO yCTaHOBUTH «He ucr.».

s npasunbHol pabomvl 3mou QyHKYUU COOMEEMCMBYIOUUL OONOTHUMENbHBIL UMNYIbCHBIN 8X00 OO0ANCEH
bvimb Hacmpoen 8 peacum «1lo yposHioy!

Hacrpoiikn gatunkoB Temmneparypsl st TpyoorposogoB 1, 2 u 3 (Ti, Tz, T3)

JloroBopHO€ 3HaueHHE TeMIIEpaTyphl TermIoHocuTeNs B Tpyborposoze: 0.00 + 150.00 °C.
JlaHHBIN MapaMeTp HCHONb3yeTcsa i BbluMcieHus macc M 3Heprud, ecnn OK:T = «C nogct.» u T<O0 umm
T>150.00 °C.

PazpéM momxmioueHHs] JaTuMKa TEMIIEpaTyphl, JaHHBIE C KOTOpOro OyayT HCIONB30BaThbcd B pacuérax:
X4 + X9. Ecnu nokazaHue JaTiuKa HE HCIOJIb3yeTcs, TO Heo0XoanuMo BbIOpats «He ncm.».

Hacrpolikn gaTunkoB naBieHus s TpyoonpoBoaos 1, 2 u 3 (P, P2, P3)

JloroBopHo€ 3HaueHHE AaBICHUS TEINIOHOCHTEN B TpyOonposoze: 0.000 + 2.500 MITa.
Huanaszon snauenuii 3a6ucum om eOuHUY U3MepeHUs.

Pa3ném

Pazpém nonkimoueHns AaTdnKa JaBieHus, JaHHbIe ¢ KOTOporo OyayT ucnons3oBarkes B pacuérax: X10.1, X10.2,
X11.1, X11.2, X12.1, X12.2. Ecau nokaszaHve JaTaruka He HCIONb3YeTCs, TO HE0O0X0MMO BEIOpaTh «He ucr..

Mento «Hacrtpoiiku/B/Ix/TBx/Hactpoiika CH» 1M03BOJSET BBIMOIHUTH KOH(UTryparnuio ¢(opMmyln pacyéra
TEIUIOBBIX dHEPruil A cxemsel u3mepenus NelO.
HToroBast Macca TEIUIOHOCUTEIS IO TPyOonpoBoaaMm 1, 2 umm 3 Beraucisercs mo popmyie:

M =m;"+ my" + ms' (1)

Kaxgoe cmaraemoe Gpopmyisl (1) onuchIBagTCs CIEAYIONIUM IPOU3BEICHUEM

' =spV 2



Ta6muma 13 — KommnoneHTs! popmyssl (2)
[Tapametp

Onucanue

3Hak ciaraeMoro ;"

e «He ucn.» - He yuyacTtByeT B pacuérax (= 0);
s

®  «—» - YUUTHIBACTCS CO 3HAKOM MHHYC;
«+» - YUUTBIBACTCS CO 3HAKOM ILTIOC.
[InoTHOCTH TEMIOHOCUTENS, UCTIONb3yeMast JUIsl BRIYUCICHUS 11"
®  «p1» - INIOTHOCTh TEIUIOHOCUTENS B TPYOOIIpoBoE 1;
p ®  «pP2» - INIOTHOCTh TEIUIOHOCUTENS B TPYOOIIPOBOJIE 2;
®  «pP3» - INIOTHOCTh TEIUIOHOCUTENS B TPYOOIIPOBOJIE 3;
«Px» - IJIOTHOCTH XOJIOAHOU BOJBIL.

OOBEM TEIIIOHOCUTENS, UCIOJIB3YEMBIH /7151 BBIYUCIICHUS 1, ;
e «V» - 00bEM TEIUIOHOCHUTENS IO TpyOoIpoBoay 1;
«V2» - 00bEM TEIUIOHOCHUTEINA MO TPYyOOIIPOBOAY 2;

«V3» - 00bEM TEIUTOHOCUTEIIS TI0 TPYOOTIpoBOdY 3.

Pa3HocTh Macc paccuuThIBaeTCs 1mo Gopmyie:

AM = m;"+ my' + m3' (3)
Kaxnoe cmaraemoe gopmyiibl (3) OMUCHIBAETCS CIEAYIOUIUM ITPOU3BEICHUEM
m;' = s-M (4)
Ta6numa 14 — KommnoneHTs! popmyssl (4)
[Tapametp Onucanue
3HaK ciaaraeMoro ;'
S e «He ucm.» - He yyacTByeT B pacuérax (=0);

® «» - YUUTBIBACTCA CO 3HAKOM MUHYC,

«+» - YUUTBIBAETCS CO 3HAKOM IIIIOC.

Macca TEerIoHOCHUTENS, UCIIOAb3yeMasi A7l BBIYUCIEHUS 11,

M e «M;» - uTOroBas Macca TEIIOHOCHUTEN 110 TpyOonpoBoay 1;
e «My» - uTOrOBask Macca TEIIOHOCHUTEINS IO TPyOOIpoBOaY 2;

«M3» - uTOrOBas Macca TEIUNIOHOCHTEIS 110 TPyOopoBoIy 3.

Kax b1t KOMIIOHEHT TEIUIOBOM SHEpTuu (€1, €2, €3, €4) pacCUUTHIBaETCA 1Mo popmyre:

ei=m"(hi'— h2') (5)
Tabmuma 15 — KommoneHTsl hopmyIsl (5)
[Tapametp Onucanue

Macca TCIIJIOHOCUTCIIA, UCTIOJIb3yCeMas JIsd BbIYHMCIICHUA E"

e «M;» - HTOTOBasl Macca TEIIOHOCUTEN IO TpyOonpoBoay 1;
m e  «My» - UTOTOBasl Macca TEIIOHOCHUTENS IO TPYyOOIpoOBOaY 2;

e «Mj» - UTOroBas Macca TeIUIOHOCUTEIIS IO TpyOoTpoBoay 3;
«AM» - pa3HOCTh Macc, oay4YeHHas u3 hopmysl (3).

OHTAIBINS TCIIJIOHOCUTCIIA, UCITOJIb3yeMas JAJid BBIYUCIICHUA E/' "
[ ]

«hy» - SHTANBINS TEIIOHOCUTENS B TpyOOmIpoBoe 1;

h' hy «hy» - SHTANBIUS TEILUTOHOCUTENSL B TpyOOompoBoe 2;
1, ha

o «h3» - 3HTATBINS TEIUIOHOCHTENSI B TPYOOIIPOBOJIE 3;
«hy» - SHTABITNS XOIOHON BOJIBI;

«He ucm.» - He ydacTByeT B pacuérax (=0).

UroroBoe Beruucienue suepruit Ei, B> mpousBoautces mo popmynam:
Ei=e +e (6)
E>=e3+ eq (7)

Mento «Hactpoiiku/b/Ix/TBx/COpoc cu€TuymKoB» TIO3BOJSET BBIMOJHUTH COPOC BCEX HHTETPAJBHBIX

Cu€TYMKOB BBIOPaHHOTO TEIIOBOr0 BBoaa: Ei, Ex, Mi, Mz, M3, Vi, Vi, Vi, tup, tom, tom, tviN, tmax, tat, to.
ConepxuMoe apxuBa MpU ITOM HE 3aTparuBaeTcsl.



Tabmuia

16 — ITapametpsl MeHio «Hacrpoiiku/laTankm»

[Tapametp Onucanue
X16.1BU ... | Bec ummynsca aardauka o6béma: 0.000000 + 9.999999 m>/wwm.
X18.2BU
T#tun Tun parunkoB Temneparypsl: Pt100, 10011, Pt500, 50011, Pt1000.
X10.1Pmax ... | Bepxuwmii mpenen uzmepenus aarauka gasnenus: 0.400 + 2.500 MlIla.
X12.2Pmax Junana3oH 3HaueHUM 3aBUCUT OT €IMHUIL U3MEPEHUSL.

* [lannvie napamempsl 00HO3HAUHO HPUBA3AHBL K PA3LEMAM NOOKIIOUEHUs 0amyuKos!

Tabnuma 17 — [Napametpsl MeHto «Hactpoiiku/Mmir. BXoab»
[Tapametp | Onucanue
Hactpoiikn ummynbcHbix Bxog0B 1, 2 1 3 (Cy(X19.1), C»(X19.2), C; (X20.1))
PexxuM paboThl UMIYIIECHOTO BXOJA:
e «He ucmn.» - UMIyIIBCHBII BXOJ HE UCIIOIB3YETCS;
e «Cu€rHBIi» - TOACYET MPON3BEACHHUS KOINYESCTBA UMITYJILCOB HA UX BEC C HAKOIUICHUEM;
Pexcitm e «Ilo ypoBHIO» - KOHTPOJIb JJOTHYECKOTO YPOBHSI Ha BXOJIE.
Ilpu axmusayuu KOHMPON NUMAHUA PACXOOOMEPOS PEACUM COOMBEMCMBYIOUL€20 UMNYIbCHO20 6X00d,
Odondicen bvimeb Hacmpoe «llo yposHion!
tu Bpems usmepenus norudeckoro ypoBHs Ha Bxoge: 2 + 10 c. Hactpoiika akTyalibHa, €CIM UMITYJIbCHBIN
BXOJ1 HACTPO€EH B pekUM «Ilo ypoBHIO».
BU Bec ummynsca Ha mmmynbcHOM Bxoze: 0.000000 +9.999999 */mmmn. HacTpolika axTyanbHa, €cid

MMITYJBCHBIN BXOJ HACTPOEH B pe&KUM «CUETHBIN.

*Ecau pescum HacmpouKy UMnYIbCHO20 8x00a He « Cuémubiily, mo e2o noKA3anus He apxusupyromes!

Tabnuma 18 — INapamerpsl meHto «Hactpoiiku/CricTeMHBIE)
[Tapametp Onucanue
Anpec CerteBoil agpec TEIIOBBIYMCIUTENS HA TUHUM CBA3H: 1 + 99999999,
Jlara Tekymiast gara B popmare «JJJITMM.IT»: 01.01.00 + 31.12.99.
Bpewms Tekyuiee Bpems B popmare «H4:MM:CCx»: 00:00:00 + 23:59:59.

[Iepes. uacos

ABTOMaTHUYECKUI NIEPEBO]T YaCOB:

e «Her» - nmepeBoz 4acoB HE OCYIIECTBISETCS;

e «Jla» - mepeBon yacoB Ha yac Bruepén (etHee Bpemsi) B 02:00 B mocnenHee BOCKpeceHbe MapTa, a Ha
yac Hazaj (3uMHee Bpems) B 03:00 B mocieHee BOCKPECEHbE OKTSIOPsL.

Jenn oruéra

Jenb hopMupoBaHHs MECSIYHON apXuBHOH 3amucu: 1 + 28.

Yac oruéra | Yac dhopmupoBaHmsi CyTouHOU apxuBHOM 3ammcu: 00 + 23.

Enununiel usmepenns teruioBou sHeprun: { Mk, ['Jlx, kkan, Mxkai, ['kan, kBt-1u, MBT4 }.

Ex msw. E Tpu uzmenenuy 3moeo napamempa HeoOXOOUMO BbINOTHUNb OYUCIKY apXUd U UHMESPATbHDIX fuémuukoe acex
MENI0BbIX 660006, 6 HPOMUGHOM CIyude, CONOCHMAGIEHUE APXUGHBIX OAHHBIX U 3HAYEHULl Cueémuuxos Oyoem
HeKoppekmHbim!

En. m3m. P | Enunnnel usmepenus pasienwns: { MIla, Oap, Kre/cm’ }.

[lepuon BEIONHEHUS M3MepeHuit u pacuéros: { 6 c, 60 ¢, 600 c, ABToO }.
[epuon nzm. | [Ipu nmutanum or OaTapen PeKOMEHIyeTCsl BBIOMPATh HACTPOMKY «ABTO». B ciydae mpomananusi ceTeBOTO
MUTAHUs HACTPOiiKa «6 C» UTHOpUPYETCs, BMecTo He€ ucnonbi3yercs: «60 oy.
Hcnonp3yemas 60aza JaHHBIX TapaMETPOB KOH(UTYpariu:
o «BJI1» - Tompko 0a3za maHHBIX Nel;
Hcn. BJI
o «BJI2» - Tompko 0aza maHHBIX No2;
® «ABTOY» - CMCHA OJHOM 0a3bl JAHHBIX BBEIIOJIHSICTCS IO JIaTe.
Jlata B Jlata AKTHBALUH BJI1 B popmare «JIJI.MM UY»: 01.01 00 +31.12 23.
JlaHHBII mapameTp ucnonbe3yercs, korga Men. B/l = «ABTo».
Jlara B2 Jlara aKTHBALAH B/12 B popmare «JIJI.MM UY»: 01.01 00 +31.12 23.
JlanHbI mapameTp ucnonbsyeres, korga Men. B/l = «ABTo».
KonmpoBanue napameTpoB 0a3bl TaHHBIX:
Konmposanue .
Bl e «bJI1 — BJ12»;
o «bJI2 — BlI1».
Vhanenue Bcex YAaCOBBIX, CYTOYHBIX M MECSYHBIX 3amucei apxuBa. CopepkuMoe >KypHala U
COpoc apxuB| HHTETPATHHBIX CUYETYMKOB HE 3aTParuBacTCsl.
a Bomonusame  copoc  cmpoeo  pekomMeHO008aHO RNOCAe HACMPOUKU MENI0GbIMUCIUMEN U 68600€ €20 8

aKcnyamayuio!




4.2.3 MEHIO «IIOBEPKA»
CrpykTypa pasaena npencTaBieHa Ha PUCYHKE 5.

‘ NMosepka ‘
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Pucynok 5 — Crpykrypa pasnena meHro «IloBepka»

BxitioueHne/oTKIII0YEHNE PEKMMA TOBEPKU BO3SMOXKHO TOJIIBKO MIPU YPOBHAX JIOCTYTIA «H» U «K».

ITocne BrIrOUEHUS PEeKUMA MIOBEPKU TEIUIOBBIUYMCIIUTENb BIIOIHACT CIECAYIOIINE IOATOTOBUTENBHbIE ONIEPaLVN:
® COXpaHseT TEeKyIIHe 3HAYCHUsI MHTETPAITBHBIX CYETYMKOB (dHEPruii, Macc, 00béMOB 1 1ip.) B EEPROM,;
OOHYJISIeT 3HAaYCHUSI MHTETPAIbHBIX CUETUMKOB (SHEPruii, Macc, 00bEéMoB u 1p.) B O3Y;

3arpy»kaer 1mosepouynyo b/I;

yCTaHABIMBAET IIEPUOJ] U3MEPEHUSI PaBHBIM 6 C (IIpY HAJTMYUU BHEIIHETO IUTaHUS);

OJIOKMpYET JOCTYIl K mapamerpam u3 paszaena «Hactpoiiku/CucreMHbie», KpoMe HaCTPOEK aThl/BPEMEHH U
€IMHULl U3MEPECHMUS;

® [IPUOCTAHABIMBACT APXUBUPOBAHUE;

e 00aBIISIET 3aMUCh B KYPHAT COOBITHI C COOTBETCTBYIOLIUM KOIOM.

B03MOXHOCTh KOH(PUTYpauy TEIUIOBBIYUCIUTENS MO TPeOyeMylo CXeMy HM3MEpEHHUs U JIOTUKA €ro paboThl
COXPAHSIOTCS B MOJHOM 00BbEMeE, ¢ TOI OrOBOPKOM, UTO MapamMeTpsl oBepouHoil b/ 3amemntaror co6oil mapameTpsl
B/11 u B/12 nns uckiroueHus X HEMPEeAHAMEPEHHOIO0 U3MEHEHHS.

Korna pe>xuM mOBEpKH BKIIIOUEH, TO B IIPABOI YaCTH AHCILIEs OTOOpaKaeTCcs MUTAIOLINIA CUMBOI «ID».

[Tpu OTKIIOYEHUH peKHMMa MOBEPKU TETUIOBBIYMCIUTENb BO3BPALIAET BCE HACTPOHKHU (KpOMe JaThl/BpEeMEHH,
€CJIM OHU OBUIM U3MEHEHBI) ¥ 3HAYE€HUSI MHTETrPaJIbHBIX CYETYMKOB HA MOMEHT JI0 BKITIOUCHHSI TOBEPKH.

JIOTIONMHUTENBHO Ul TPOBEPKHM BbluMcauTENbHOM dacTu IIO mpemycMoTrpeH pexuMm  «kanbKyisitopa». C
MIOMOIIbIO HEr0 BO3MOYKHO 33/1aTh TECTOBbIE 3HAUCHHUSI BXOHBIX ITapaMeTPOB: MpuparieHuii 00bEMoB AV, Temriepatyp
T u naBnenuit P, 3aTeM BBecTH 3alaHHOE KOJIMYECTBO T€CTOBBIX M3MepeHuid («TecT-cu€tunky). [locne BbImomHEeHUs
u3MepeHuit OylyT TOJNyuYeHbl WTOTOBBbIC 3HAYEHHsI SHEpPruii, Macc M OO0BEMOB, KOTOpbIe HOOAaBATCS K YXKe
HAKOIUUIEHHBIM BEIMYMHAM.

CpaBHUBasi IOJyYEHHBbIE BEIWYMHBI C 3apaHEE M3BECTHBIMU 3HAUEHUSMH, MOXHO OLIEHUTH IPaBUIbHOCTH
BBIYUCIICHUH, BBIIIOIHAEMBIX TEIIJIOBBIYUCIUTEIIEM.



4.2.4 MEHIO «KYPHAJI»

JlaHHBIN pa3en MO3BOISIET MPOCMATPUBATh KYpPHAII COOBITUN TETIOBBIYMCIUTENS. JKypHaT UMEET KOJIbIIEBYIO
CTPYKTYpy u MoxeT conepxkarb A0 2000 3amwmceit. Kaxknasi 3amuch mMeeT MOPSIKOBBIM HOMEp, JaTy U Bpems
BO3HUKHOBeHUs (okoHYaHus) B (opmare «JA.MM.IT YU:MM:CC» u koI COOBITHS B IIECTHAALATEPUYHOM

dopmare. [lepeueHs Ko10B TIpeAcTaBiieH B Tadbmuie 19.
IIpu mpocmoTpe KypHasa Iepexo OT OJHOU 3aIUCH K APYTOX BBIIOIHSAETCS C IIOMOIIBIO KHOIOK «T» U «|».
Tabmuma 19 — Koabl cobbIThii s)xypHana

Kon (hex) Omnucanue
0000 + E7| M3menenue napamerpa KOHQUTYpALMHU ITOJIb30BATENEM Yepe3 MEHIO MU 110 POTOKOMY CBs3u «Ilymbcap».
FF
E800 + E8| 3anuce 3HaueHMs KaHaja 1o NpoToKoiy cBa3u «llynbcapy.
3F
E905 | M3meHeHme naThl/BpeMEHH Yepe3 MEHIO MJIK 10 MPOTOKONY cBsi3u «llymbcapy.
EA00 | Iepe3arpy3ka MUKpOKOHTPOJIJIEPA TEMIOBBIUYNCIUTEISL.
EAO1 | Iepe3arpy3ka MUKpOKOHTPOJIIEpA TEMJIOBBIUMCINTENS C BOCCTAHOBIEHNEM TaHHBIX B O3Y.
EA02 | [epe3arpy3ka MUKPOKOHTPOJJIEpa TEIUIOBBIYMCINTENS ¢ 0OHYylIeHneM AaHHbIX B O3V.
F800 + F8| CoObiTue ycTaHOBKH (iara ommMOKH TEIUIOBBIYUCINTENS, rae Kox coOeitust = F800 + Homep ¢uara (Outa)
1F ommOku (Tabmuna 20).
FCO00 + F | CoOpiTne copoca ¢mara ommOKH TETUIOBBIMUCTHUTENSL, Tae Ko coobitus = FCO00 + Homep duiara (Outa) ommoOku
CIF (Tabmua 20).
F820 + F8| CoObiTue ycTaHoBKH (rara ommOku yuéra mo termioBoMy BBoxy Nel, roe kon coObitust = F820 + nHomep ¢nara
3F (buta) ormmoOku (Tabnuia 6).
FC20 + F| CobpITHe cOpoca ¢mara omubku yuéra mo TerioBomy BBoay Nel, roe xox coowitust = FC20 + Homep ¢ara
C3F (buta) ormmoOku (Tabnwia 6).
F840 + F8| CoObITre ycTaHOBKH (piara ommOKH y4uera mo TerioBoMy BBoxy Ne2, roe ko coObitust = F840 + nHomep ¢mara
5F (buta) ormmoOKku (Tabnuia 6).
FC40 + F | CobpiTre cOpoca ¢mara ommbku yuéra no TerioBomy BBoay Ne2, rae xox coowsitusi = FC40 + Homep ¢uara
CS5F (buta) ormmoOku (Tabnuia 6).

4.2.5 MEHIO «<MH®D®O»

B cocraB pa3znena meHio « MIH(O» BXOAAT CIEAYIONINE YACTH:

Meunro

«O mpubopey;

«KoHTpONbHbBIE CyMMBDY;

«VBAT» - HanpsDKeHHe O6aTapeu B MB;

«err» - Macka anmapaTrHbIX OMIMOOK TEIIOBBIYMCIUTEIS.

«O mpubope» comepkuT MHPOPMALUIO 00 HACHTU(DUKAIMOHHBIX MaHHbIX I10, 3aBoackoM HOMepe

TCIIJIOBBIYUCIUTCIIA H KOHTpOJIBHOﬁ CyMMC IIpOrpaMMHOI0 oOecIieueHUsI B mMmeCTHaAUAaTCPpUIHOM q)opMaTe

(CRC32).
Meunro

«KOHTpONbHBIE CYMMBI» COIEPKUT II€PEUEHb KOHTPOJIBHBIX CyMM IapaMeTpoB Yyuéra B

mectHaauarepudaom gopmare (CRC16).

Ta6muna 20 — CucTeMHBIE ONIUOKN TEIJIOBBIYUCIIATENS

Howmep
oura

Onucanue

0

Copoc O3Y MHKpOKOHTpPOJLIEPA.

OTcyTCTByeT BHCIIHCC NNUTAHUC.

bBarapes pa3pskeHa.

HewncnpaBaocts saepronezasucumoi namatu (EEPROM).

B~ W [N | =—

OmmnbKa BOCCTaHOBICHHS NaHHBIX U3 KdIa B dHepronesaBucuMmoil nmamartd (EEPROM) mpu orkirodeHun
peKMMa OBEPKHU.

* Umoeosasi oumosas Macka ouubox opmupyemcst nymém cosu2a 3Ha4eHus Kaxicoo2o buma 61eso 6 COOMEEemMcmeuu ¢ €20
HOMEpOM U nocredyrowum ooveounenuem no "HJIH".




5 YKA3AHME MEP BE3OITACHOCTH

[To creneHu 3amUTBI OT MOPAKEHUS IEKTPUYECKUM TOKOM TEIUIOBBIYHUCIIUTENL OTHOCHUTCA K Kinaccy III mo

I'OCT 12.2.007.0.
HPEAYIPEXJIEHUE

o [Tpu HeHaIeXkKaIeM OOpallleHUH ¢ JIUTHEBON OaTapeeil BOZHUKAET OMAaCHOCTh B3phIBA.

e barapeu 3anpeniaercs: 3apsbkarh; BCKpbIBaTh; 3aMbIKaTh HAKOPOTKO; IEPENyThIBATh IOJIIOCA; HArPEBaTh
cseiiie 100 °C; moasepraTb BO3JEHCTBUIO IPSIMBIX COJTHEUHBIX JTyUEil.

@ Ha Oarapesix He 10J’KHA KOH/IGHCHPOBATHCS BJIara.

@ [Tp1 HEOOXOIUMOCTH TPAHCIIOPTHPOBKH CIEAYET COOMIONATh MPEANUCAHUS 110 OOPALICHUIO ¢ ONAaCHBIMU
rpy3aMH JUis COOTBETCTBYIOIIETO BH/Ia TpaHCOpTa (00s3aTebHas MAPKUPOBKA).

@ Vcnionb30BaHHBIE IMTHEBBIE OaTaper OTHOCATCS K CIICIMAIBLHOMY BUIY OTXOOB.

6 IHOAI'OTOBKA K UCITIOJIB30BAHUIO, PASMEILIEHUE, MOHTAK
6.1 ITOAI'OTOBKA U3JEJIMA K YCTAHOBKE HA MECTE 3KCIIJIYATAIIUU

Ilepen yCTaHOBKOM TEIUIOBBIYUCIIUTENS IIPOBEPHIE €r0 KOMIUIEKTHOCTH B COOTBETCTBHM C IIACIIOPTOM.
BrImomHUTE BHEITHUI OCMOTP C IEJIBbIO BBISBICHUS MEXaHMUYECKUX MOBPEKIACHUH Kopmyca mpudopa. Ecnu mpubop
HaXOAMJICSI B YCIOBUAX, OTIIMYHBIX OT YCJIOBHUH SKCIUTyaTallid, TO MEPEA BBOIOM B 3KCIUTyaTallMI0 HEOOXOAUMO
BBIJIEPKATh €r0 B YKa3aHHBIX YCJIOBUAX HE MEHee 2 4.

BHUMAHME! IIpu o6HapyxeHHH HEUCTIPAaBHOCTH TETIJIOBBIUMCIIUTEIS SKCILUTyaTalus pudopa 3amnperieHal

6.2 PASMEIIEHHUE

ITpu BbIOOpE MecTa 171l YCTAaHOBKH PYKOBOJICTBOBATHCS CIIECAYIOIIUMU KPUTEPUAMHU:

- HE CleIyeT YCTaHaBIMBATH TEIUIOBBIYMCIIMTENb B MECTAX, II€ BO3MOXKHO IIPUCYTCTBHE IIBUIM HIIU
arpeCcCUBHBIX Ia30B;

- HE CIIe/lyeT pacroyiarath BOJIM3M MOIIHBIX HCTOYHUKOB SJIEKTPOMArHUTHBIX M TEIUIOBBIX U3ITyYCHHH;

- HE CIIe[lyeT pacloyiarath B MECTax, MOJBEPKEHHBIX TPSICKE, BUOPAIIMH WA BO3/ICHCTBHIO BOJIBL.

7 TEXHUYECKOE OBCJ1YKUBAHUE

Jliis Ge30macHOi JKCITyaTalui HEOOXOMUMO OCYIIECTBISITh TEXHUYECKOE OOCTYKMBaHHUE, KOTOPOE JIOJIKHO
MIPOBOJIUTHCS JTULAMU, U3YUUBIIMMU HACTOSAIIEE PYKOBOJCTBO MO SKCILTyaTaIlUH.

Texnuueckoe 00CITy’)KUBaHUE COCTOMT U3:

1) mepuoAMYECKOro TEXHUYECKOTO OOCTYKMBaHUS B MPOIIECCE IKCILTyaTaIllH;

2)  TEeXHHYECKOTO OOCTYKMBAHUS TEpPe MPOBEICHUEM TOBEPKH.

[Mepuomnyeckoe 0OOCTYKMBaHUE 3aKIIOUAETCS B OCMOTPE BHEITHETO BUJA TEIUIOBBIYUCIUTENS, B CHATHU U
CBEpKE M3MEPUTEIHHON WH(pOPMAIINK, TTOJBOAKE BHYTPECHHUX YaCOB, B YCTPAHCHUW MPUYMH, BBI3BIBAIOIINX OIIMOKU
B pabore.

OcmoTp pexoMeHJyeTcsi MPOBOAUTH HE pexxe | paza B 6 MecdueB, NpU 3TOM NPOBEPAETCA HANECKHOCTh
KpETUICHUS MPUOOpa Ha MECTE IKCILTyaTaI[iH, COCTOSHUE KaOeIbHBIX IMHUN U COXPAHHOCTD TUIOMO.

Cusatue nHpopMaIum CIeAyeT MPOBOAUTH C UCTIOIB30BAHIEM MTEPCOHATHHOIO KOMITBIOTEPA Yepe3 HHTepQEiic.

OO6cnyxuBaHue nepes MOBEPKOM 3aKIIoYaeTcs B 3aMeHe TUTHEBON Oarapen. 3aMeHa 0arapeu OCYIIECTBIISCTCS
B YCIIOBUSX CEPBUCHOTO LIEHTPA MOCIE BCKPHITHS IJIOMOBI KOPITyCa TETJIOBBIYHCIUTEIS.

8 TIIOBEPKA

TennoBBIUUCIUTENs NOMISKUT TOBepke, cormacHo MII-544/01-2023 «Bpruucnurenu TEIUIOBOW SHEPrUH
ITYJIBCAP. Meronuka nnosepkmn». Ilepnonnueckas moBepka NpoBOJUTCS OAMH pa3 B 4 roja.

[TonkmroueHue cpencTB MOBEPKU OCYIIECTBISETCS B COOTBETCTBMU C paszznenoM 6 u npuiioxkeHuem 1. Jlng
OTpeJeNeHNsI OTHOCHTEIBHON IOTPENTHOCTH W3MEPEHUH WHTEPBAIOB BPEMEHHM JIOMOJHHUTENBHO Tpedyercs
YCTaHOBUTH IIEPEMBIUKY MeX 1y KoHTakTaMu | u 3 pazbema X20 B COOTBETCTBUU C PUCYHKOM 6:

X20
Imp IN| 1
GND| 2
Imp OUT| 3
GND | 4

512 I

——GND——>

Pucynok 6 — YcTaHoBKa nepeMbIUKy AJis BeiBoAa curHana 512 I'n

OrnpeneneHre OTHOCUTEIbHON MOTPEIIHOCTA BBIYUCICHUS KOJUYECTBA TEINIOBOM YHEPTUU C UCIOJIb30BAHUEM
MOJCTAHOBOYHBIX 3HAYEHUH OCYIIECTBIISIETCS B COOTBETCTBUU ¢ T 4.2.3 Hacrosiero PO.



9 ITPABHUJIA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U YTUJIM3ALIUN

9.1 TemIOBBIUUCIUTEND B YIIAKOBKE MPEANIPUATUA-U3TOTOBUTENS CIIEAYET TPAHCIIOPTHPOBATD JIFOOBIM BUIOM
TpPaHCHOPTa B KPBITBIX TPAHCIOPTHBIX CPEJCTBAX Ha JIOObIe paccTosiHUs. Bo Bpems TpaHCHOPTHPOBAaHUS U
MOTPY304HO-PA3TPY304YHBIX PAa0OT TpPAHCIOPTHAs Tapa HE JOJDKHA MOJBEPraTrhCs PE3KUM yAapaM U MPSIMOMY
BO3/ICWCTBUIO aTMOC(EPHBIX OCAIKOB H IBLIH.

9.2 IlpenenbHble yCIOBUS XpAaHEHUS U TPAHCIIOPTUPOBAHUSA:

1)  TeMmIeparypa OKpy»Xarolero Bo3ayxa or Munyc 40 no matoc 55 °C

2) OTHOCHTEIbHAs BIAXKHOCTh BO3IyXa He Ooee 95%;

3)  armoc¢epHoe naBienue He Meree 61klla (457 MM pr. cT.).

9.3 XpaneHue npuOOpPOB B YIAKOBKE Ha CKJIQAAaX HM3TOTOBUTENS U MOTPEOUTENS JOJKHO COOTBETCTBOBATH
ycnoBusM xpanenus «5» mo 'OCT 15150.

9.4 VYrunuzauusa npubopa MPOU3BOAUTCS B COOTBETCTBUU C METOIUKOH, yTBepxaAeHHON [ocynapcTBeHHBIM
KoMUTETOM P® 10 TeIeKOMMYHHUKALIHSIM.

10 TAPAHTHUMHBIE OBS3ATEJIBCTBA

10.1 WzroroBurens TapaHTHPYEeT COOTBETCTBHE W3ACTHS TpeOOoBaHMSM TexHuueckux yenoBuii FOTJIN.
408837.001 TY «Bbrunciurens terioBoil 3Heprun ITYIIBCAP. TexHuueckue ycioBHs» NPH HCHONBb30BAHUHU I10
Ha3HAYEHUIO, COOMIOCHUH TIOTPEOUTENEM YCIIOBUM KCIUTyaTallui, XpaHSHHUsI, TPAHCTIOPTUPOBAHUS 1 MOHTAXa.

10.2 TapaHTHiiHBIi CpOK Ha HpUOOp — 3 ronma ¢ JaThl MEPBUYHOM MOBEPKH A0 BBOJA B SKCIUIyaTallUIO MPU
coomoaennu ycioBuid m.10.1.

10.3 U3roroBuTenbs HE NPUHMMAET peKIaMalMM, €CJIM TEIUIOBBIYMCINTENb BBIIIET W3 CTPOS IO BUHE
NoTpeOUTENs U3-32 HEMPABHJIBHON SKCIUTyaTallMK WU MPU HECOOMIOACHNN YKa3aHU, IIPUBEICHHBIX B HACTOSILEM
PYKOBOJCTBE.

10.4 B rapanTuiiHblii peMOHT NPUHUMAIOTCS TEMJIOBBIYMCIUTENN MIOTHOCTHIO YKOMIUIEKTOBAHHBIE U C HACTOSLLIUM
PYKOBOJZICTBOM.

ITo BceM BompocaM, CBsSI3aHHBIM C KaueCTBOM - HPOJAYKLMHU, CIEAyeT oOpaiiarbCsi Ha NpeanpusTue-
W3TOTOBUTEI!

Poccus, 390027, r. Pa3ans, yia. HoBas, 51B, aut. K, ne:xk. nom.H2  T./¢. (4912) 24-02-70

e-mail: info@pulsarm.ru http:// www.pulsarm.ru




[Tpunoxxenue A
I'ABAPUTHBIE PASMEPBI TB1, TB2, MAP
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Pucynok A.1 —I'aGaputHsie pasmepsl TB1, MAP
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Pucynok A.2 — I'aGaputHble pazmepsl TB2



IIpunoxenue b

PACHOJIO)KEHUE PA3BEMOB BbIYUMCJIUTEJIS TEILIOBOM SHEPT YU ITYJIBCAP TB1
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Pucynok b.1 — PacnionoskeHue pa3peMoB Ha BBIYHUCIUTENE TEINIOBOM SHEPTUU

- X4..X9 — pazpeMbl Jis IOJKITIOUEHUST TEpMOTIpeoOpazoBareneit

- X10, X14 — pazbeMsbl U1 HOAKIIOUEHUS peoOpa3zoBaTeseil JaBIeHUs 10 HAPSHKEHUIO

X4

Ll —

b —

— ] =

Pucynok b.2 — [Ipumep noaxiioueHus: TepMonpeoOpa3oBareseil COnpoTHUBICHUS

- X11..X12 — pazbeMsbl 1715 TOAKIIOYCHHSI peoOpa3oBaresieil TaBIeHHs M0 TOKa

X10

4.20mA/0.4-2V

GND

IIJ11

4..20mA/0,4-2V

1§00

GND

Bluro| —

X14

3,3V Out

GND

3,3V Out

GND

lw| o] —

a

Pucynok b.3 — [Ipumep noaxinroueHus: mpeodpa3zoBareneii 1aBIeHus

X11
113 1 [4.20mA/0,4-2v
2 |GND
3 [4.20mA/0.4-2v
L4 4 | GND

a — C BBIXOJOM I10 HAITPSAKCHUIO

0—c

BBIXOJIOM IO TOKY

0



- X16..X20.2 — pazbeMsbl I TOJKIIOYEHUS TIpeoOpa3oBareseil pacxoa ¢ UMITYJIbCHBIM BBIXOJIOM
- X20.3, X20.4 — pa3beM UMITYJIbCHOT'O BBIXOZA BBIYUCIUTENS TEIIOBOM 3HEPrun

X16 X20
Imp IN| 1 ImpIN| 1
I1P1 I1P9
GND |2 GND | 2
Imp IN| 3 P2 Imp OUT| 3 {¥um. Buxoa +»
GND | 4 GND | 4 GND—

Pucynok b.4 — [Ipumep nmoaxiroueHus: mpeodpazoBaresnieil pacxoja ¢ UMITYJIbCHBIM BBIXO/IOM U KOHTAKThI TS
MOAKJIFOYEHHUS K UMITYJIbCHOMY BBIXOZY BBIUMCIIMTEINS TEMJIOBOM SHEPIUU

- X13 — pazseM ans nofkiroueHus mo unrepdeiicy RS485

X13
RS-485 Al LA
RS-485 B 2 2|B
+8..26V | 3 3 | +8..26V
GND | 4 4 |GND

Pucynok b.5 — [Ipumep noaxiitoueHus: BBIMUCIUTENS TEIUIOBOM SHEpruu mo uHtepdeiicy csazu RS485

20



[Ipunoxenue B

CXEMA MOJKJIIOYEHWH BHIYMCJIUTEJIA TEILJIOBOM YHEPT YU MYJIBCAP TB1

Brrunciaurens TenJ10BOM
BHCpI‘I/II/I
X4 X13
| 1] 111 RS-485 A 1 11A
2 21U RS-485 B 2 2B
THI&%EZ 3|U +8.26V| 3 3[+8.26V
4 411 GND | 4 4| GND
X5 X10
| 1] 1|1 4.20mA/0,4-2V]| 1
2] 2|u oo 2 =1 1A
TII2 I
o 1 3] 3|U 4.20mA/0,4-2V| 3 I T2
4 411 GND[ 4 7=
b
b
X6 X14 L
| 1] 1[I 33vVoutf I |- :
2] 2[U GND| 2
TH3J,QEL 3|U 3,3V 0ut| 3 L
4 4] 1 GND| 4
X7 X16
| 1] 1|1 Imp IN| 1
T4 2] 2|U GND] 2 I1P1
v 1 3 3|U Imp IN| 3 P2
4 411 GND| 4
X8 X17
| 1] 1] 1 Imp IN| 1
TII5 22U GND| 2 ITP3
v 1 3] 31U Imp IN| 3 [1P4
4 411 GND| 4
X9 X18
s 11 Imp IN| 1
TII6 2 2[U GND| 2 IPS
2 1 3 31U Imp IN| 3 I1P6
4 411 GND| 4
X11 X19
1|4.20mA/0,42v Imp IN| 1
HIB 2| GND GND| 2 11P7
3|4.20mA/0,4-2V Imp IN| 3
H’H4 4| GND GND | 4 I1P8
X12 X20
1 [4.20mA/0,4-2V Imp IN| 1
HHS 2 | GND GND| 2 I1P9
HH6 314.20mA/0,4-2V Imp OUT]| 3 '_I/IMHABLIXOLIQ
4| GND GND| 4 GND—>

Pucynok B.1 — Cxema noaxiito4eHUi BBIYMCIUTEINS TEIIOBOM 3HEPTUU
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[Ipusoxenue I'

CXEMA NOJKJIOYEHUS BBIUHUCJIWUTEJA TEINJIOBOM SHEPTUHM MYJIBCAP TB1 IIPH
IMPOBEJIEHHUHU ITOBEPKH

BbIX04

NMnynbcHbIM |

Bbluucnutenb TensioBov sHeprum MYJIbCAP

RS 485

nAai-nae

MP1-MNP9

A

TN1-TN6

I 3

YUacTtotomep

MK

Kanwbpatop

[eHepaTop

Yactotomep

/Ji

MUT 8

MarazvHbl
COMPOTUBIEHUIA

Pucynok I'.1 — Cxema nonkiroueHN BEIYUCIUTENS TEIUIOBOW 3HEPTUH NPU IPOBEACHUN ITOBEPKHU
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