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1 Onucanve BbIYUCJIUTEISA
1.1 Ha3zuauenue

1.1.1 Boluucnurenu npeaHa3HaueHbI ISl U3MEPEHUN BBIXOAHBIX 3JICKTPUUYECKUX
CUTHAJIOB IATYMKOB MapaMETPOB TETUIOHOCUTENS (M3MEPUTEIBHBIX MpeodpazoBareneit
pacxona (oO0beMa), TeMIiepaTyphbl, AaBJICHUS ), BBIYMCICHUN W HAKOIUICHUS JAaHHBIX O
napamMeTpax TEIIOHOCUTEN U KOJIMYECTBE MNOTPeOJIEHHOW TEIIOBOM HSHEPruu B
OTKPBITBIX U 3aKPBITBIX CHCTEMaX TEIJIOCHAOKEHWS, a TakKKe M3MEPEHH 00BhEma B
CHUCTEMaxX XOJIOJHOTO, TOPSYEro BOJOCHAOKEHUS W TEMIIEpaTypbl OKPYKAIOILIEro
BO3/IyXa.

1.1.2 OGnacTh NPUMEHEHHsS] — TEIUIOBBIE MYHKTBHI, >KUJbIC 3[JaHUS, OOBEKTHI
TEIUIONOTpeOsieHusT  (34aHus) MPOMBIIIJIEHHOTO, KOMMYHAJIBHOTO U  OBITOBOTO
Ha3HAyeHUsA. BpIYHCAMTENIM He MNpeJHA3HAYEHbl /I MCIOJb30BAHUA HA
HCTOYHHUKAX TEIUIOCHAOKeHHsI (IIPpU pacuyére TemJIOBOl IHEPruM HUCIOJb3yHTCH
TOJILKO IOTOBOPHbIE 3HAYEeHUSA A0COJTOTHOTO JABJIEHHUSA CM. 11.2.2).

1.1.3 Borluucnurenu 3apeructpupoBanbl B dDenepaibHOM HHPOPMAIMOHHOM
donze no odecrieueHuto enuHcTBa u3mepeHuit moja Ne 72072-18 (momep I'ocpeectpa).

1.1.4 Boruucnurenu COOTBETCTBYIOT TpeOOBaHUSIM TEXHUYECKOTO
perimamenta Tamokennoro coro3a TP TC 020/2011 "DaexkTpomMarHUTHas
COBMECTUMOCTh TEXHHMUECKUX cpenctB" (mekmapamus o coorBercTBUM EADC
N RU JI-RU.AY04.B.64783 neiictButenbha 1mo 27.03.2023 BKIIOYUTEIBHO).

1.1.5 Beraucnautenu o0ecrneunBaroT:

- UI3MEPEHHUE JI0 MSITH 3HAUCHUI 00bEMa, MacChl U TEKYIIUX 3HAUCHUN 00bEMHOTO
pacxoia, O 4YEThIpeX TEKYUIMX 3HAYEHUU TEMIePATyphl, O YEThIPEX TEKYIIUX
3HAYCHUH JaBJICHHS C MMOMOIIBIO MOKIII0YaeMbIX IEPBUYHBIX MTpeodpazoBarencii (I1P,
TC, TI]I);

- pacnpenesieHre Ipyu HaCTPOMKe MOJKII0YaeMbIX TEPBUYHBIX ITpeoOpazoBaTeseit
o TpEM HE3aBHCHUMBIM H3MEPHUTEIbHBIM CHCTeMaM — TerioBeiM BBogam (TB1, TB2,
TB3) (mpunoxxenue B, Tabauma B.11);

- BHIYMCIIEHHE NOTPeOnEHHON TernoBoii sHeprun (QU) B cHCTeMe OTOILICHHMS
n/mmm I'BC;

- BBIYMCIIEHUE CIIPABOYHOMN TemnoBoi sHeprun (QC), HEBO3BpAIEHHOM BMECTE C
yTpaueHHBIM TEIIJIOHOCUTEIIEM,;

- apXUMBHUPOBAHUE B HHEPrOHE3aBUCUMOM MaMSITH PE3yJIbTaTOB U3MEPEHUN U
BBIYMCIICHHH IS Ka)a0ro u3 TermioBbix BBoa0B (TB1, TB2, TB3);

- BEJCHHE AapXUBOB AJMUHUCTPATUBHBIX COOBITUH (masee CcoObITHUH) W
HEIITAaTHBIX CUTYaIIHi;

- UHJUKAIMIO HU3MEPEHHBIX, PACUETHBIX, HACTPOCYHBIX M APXUBUPOBAHHBIX
3HAYECHUM

- (opMupoBaHWE HA JUCKPETHOM BBIXOJIC JIOTHYECKOTO CUTHAJA B 3aBUCUMOCTHU
OT HACTPOEK M BO3HMKAOIINX HEIITATHBIX cuTyaruii (11.1.6);

- BBIBOJI M3MEPUTEIIBHOM, JMWArHOCTHYECKOW, HACTPOCUHOM U APXHUBHOMU
uHdopmaruu yepes nudposbie naTepdericel RS-485, RS-232 nan USB;

- 3amuch C(POPMHUPOBAHHBIX OTYETOB, APXUBHOM M HACTPOCUHOUN MH(OpMaIun
Ha USB Flash maxonurens;



- KOHTpOJb uTanus [1P;
- KoHTpoJib CPO CpeACTB U3MEPEHUM WM HMHBIX YCTPOWCTB y3ia Yy4éTa,
KOTOPBIE JIENIAI0T HEBO3MOKHBIM H3MEPEHHE TETUIOBOW SHEPTUH;

- aBTOMAaTUYECKH  KOHTPOJb  HAJIWMYMS  HEUCIPABHOCTEM  MEPBHUYHBIX
npeoOpa3oBarelieil U HEIITATHBIX CHTyaluil B TeroBsix BBogax (TB1, TB2, TB3), a
TaK)Ke ONpeJieJIeHue, MHAUKAIMIO U 3alliCh B apXHMBBI BPEMEHU HOPMaJIbHOU paboThI,
JICVCTBHS HEIITATHBIX CUTYallMd U BPEMEHU OCTAHOBKH CUETA TEIJIOBOW SHEPTUH IS
Ka)KJI0r0 TEIUIOBOTO BBOJA,;

- 3alUTy AapPXMBHBIX JIAHHBIX W  HACTPOCYHBIX  MAPAMETPOB  OT
HECAHKI[MOHUPOBAHHOI'O IOCTYIIA U U3MECHEHUM.

1.1.6 KonudyecTBO W pacmpeneieHue TEPBUYHBIX MpeoOpa3oBaTesield o
TEIJIOBBOJIAM YKa3aHO B Tabmuue 1.

Ta6nuna 1 — OyHKIMoHAIBHBIE BOBMOYKHOCTH BBIUHCIUTEICH

KonnuecTBo noaxitoyaeMbIX MEPBUUHBIX IpeoOpa3oBaTeseit E E
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= X H o
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Ilpumeuanue - Ilpu  nacmpoiike  @vluuciumeneii. - NPUMEHACMCA
nocneoosameibHoe pacnpedenenue (no 0ocCmamoyHoOMy HPUHUUNY)
U3MEPUMETIbHBIX KAHAI08 no mennaoevim 6eooam, Hauunasa ¢ TBI
(cm. npunoscenue B, maonuya B.11).

1.1.7 O6o3HayeHUE BHIYUCIHUTENCH TIPU 3aKa3e U B TEXHHUUYECKOU JOKYMEHTAIINH
Opyrod  OpOAYKIMH, B  KOTOPOH  OHM  MOTYT  OBITb  HCIIOJIb30BAHBI:
"TIPAMEP-TC-100-A TVY 4217-043-12560879-2018",

I1€ CUMBOJL:

A — Hamuyue WIM OTCYTCTBHE HCTOYHMKA IHMTAHUSA ITOCTOSSHHOIO TOKa B
KOMIUIEKTe TOCTaBKU (A = (0 — BHEIIHUN MCTOYHHUK MUTAHUS MOCTOSHHOTO TOKAa HE
BKJIFOYEH B KOMIUIEKT MOCTaBKU; A = | — BHEIIHUIA MCTOYHHUK MUTAHUS MOCTOSSHHOTO
TOKa HamnpsbkeHnem 12 B; A = 2 — BHEIIHUM MCTOYHHK MHUTAHUS IOCTOSHHOTO TOKA
HanpsbkeHueM 24 B), ecriu He yka3aHO ycTaHaBimBaeTcst A = 1.

1.2 MertpoJioruyeckue U TEXHHYECKHE XapaAKTePUCTHKH

1.2.1 Beruucnurenu cooTBeTcTBYIOT TpeboBanusim ['OCT P 51649-2014,
['OCT P EH 1434-1-2011 u texuuveckux ycnoBund TY 4217-043-12560879-2018, a
TakKe€ TMpaBUjiaM W METOJAMKE KOMMEPYECKOTO YyuéTa TEIUIOBOW JHEPTUH,
TEILIOHOCHUTEIISL.



1.2.2 B kadecTBe NepBUYHBIX ITpeoOpazoBaTesieii mapaMeTpoB TEINIOHOCUTENS K
BBIYHMCIIUTEISIM MOTYT TIOJIKJIFOYAThCSI:

- DJIEKTPOHHBIE TIPEOOPa30BATENM pACX0/a UM MEXaHUYECKUE CUETYUKHU BOJIBI C
UMITYJIbCHBIM, TaCCUBHBIM OJEKTPUYECKUM BBIXOJOM (TE€PKOH WM OTKPBITHIN
KOJUIEKTOp TpaH3uctopa), 4actorod no 1 kl'm (mo 2 Tm nns MexaHuyecKux
BOJOCYETYMKOB) M BecoM ummysibca ot 0,000001 go 1000 TIMS/MMIT

- mpeoOpa3oBaTeIy W30BITOYHOTO NABJICHUSI C BBIXOJHBIM TOKOBBIM CHTHAJIOM
oT 4 1o 20 MA u BepXHHUM TIpenesoM u3MepeHus He 6onee 2,5 Mlla, momyckaromue
NOJKJIIOYEHUE K U3MEPUTEIBLHOMY conpoTuBiieHH0 160 Owm;

- TepMonpeodpazoBaTesm conpotusienus ¢ ogHoturmao HCX Pt100 wmm 10011.

1.2.3 Merponornyeckue ¢ TEXHUYECKHE XaPAKTEPUCTUKH BBIYUCIUATEICH

IPUBECHBI B TAOIHIIE 2.

Ta6JII/ILIa 2— MeTpOHOFI/I‘{eCKPle N TCXHUYCCKHC XAPAKTCPUCTUKHU BBIYHCJINTEICH

HaumenoBanue XapaKTEPUCTUKH

3HaueHMe XapaKTePUCTHKHU

Jlnana3oHbl U3MEPEHUN:
- rerutoBas sueprus, I'JIx (I'kamn)
- 06beM, M°; Macca, T
- cpeiHHT 00BEMHBIH pacxo, M/4
- TEeMIIePaTyphl:

- TeruioHocuTeNs (Bojsl), °C

- OKpy»Karomiero Bo3ayxa, °C
- Pa3HOCTH TeMIIepaTyp TeroHocutens (Bozsl), °C
- Bpems, 4
- u30bITOYHOE naBieHue, Mlla
Jlnama3onbl 00pabOTKH BXOAHBIX CUTHAJIOB:
- JUIs KaHAJIOB MPE0Opa30BaHMS UMITYJIbCHOM
MOCIIE0BATEIHHOCTH B 3HAYEHHSI 00bEMHOTO pacxoja:

- gacToTa, ['11
- JUTsl KaHAIIOB TIpeoOpa3oBaHuUsl AEKTPUIECKOTO
CONPOTHBIICHUS B 3HaYeHHs Temreparypsl st HCX Pt100,
100IT  (Ro= 100 OM o = 0,00385 °C 1 0. = 0,00391 °Ct), Om
- JUTs KaHAJIOB MPE00pa30BaHMS MOCTOSIHHOTO TOKA B 3HAYCHHS
M30BITOYHOTO JABJICHUsS, MA

ot 0 10 99999999,999
oT 0 10 99999999,999
ot 0,001 no 3600000

ot 0 1o 180
ot -50 go +80
or2 no 178

oT 0 10 999999,99
ot 0 10 2,5

ot 0,001 go 1000

ot 80 o 170

ot 4 1o 20

TIpesienbl 0IMyCcKAaeMOii MOrPEITHOCTH »:
- TemyIoBas SHeprus (OTHOCUTENbHAs), Yo:

- TIPY YCIIOBUHU U3MEPEHUS PA3HOCTH JIBYX TEMIIEPATYD,

- IPU YCJIOBUH OIIpe/IeIeHHs Pa3HOCTH JBYX TEMIIEpATyp,
OJIHA U3 KOTOPBIX H3MepseTCs, a BTOpas (TeMIeparypa
XONOHOH BOJIBI) NPUHSATA YCIOBHO MOCTOSHHOM BEJIMYUHOMN
- 06BeM (abcomoTHas), M

2)

+ (0,5 + Atmin/At)

+ (0,1+10/A0)
+ 1 en. M. pa3psna

- Macca (OTHOCHTEINIbHas), % +0,1

- cpenHuit 00beMHBIN pacxo] (OTHOCUTENNbHAs), %0 +0,01

- Temrneparypa (abcomrotHas), °C +0,1

- pa3HOCTh Temrreparyp (adbcomroTHas), °C + (0,027+0,001-At)

- U30bITOYHOE JaBieHue (npuBeneHHas K Pmax MIla), % +0,1

- BpeMmsi (OTHOCUTENbHAs), %o + 0,01

DNEeKTpUYECKOe MUTAHUE: ot 12 no 24 (BHemnee) (4)

- HAMpsoKCHUE  MMOCTOAHHOI'O  TOKa, B

MOIITHOCTB, B-A), He Ooiee

(motpebisiemast

w ot 3,3 1o 3,7
(BCTPOEHHBIH JICMEHT)




[Tponomkenne TabIUIBI 2

VYcioBus dKCIUTyaTaluu:

- TEMIIEpaTypa OKPY>Karollero Bo3ayxa oT -10 mo +50
- OTHOCHUTEJIbHAsl BIIAXXHOCTh OKPYXKAIOUIETO BO3JyXa MpU

temrneparype mitoc 35 °C u 6onee HU3KUX TeMIiepaTypax, 6e3

KOHJICHCAllMH Bilaru, % 10 95

- atmocdepHoe naBnenue, klla ot 84,0 no 106,7
Crenens 3amursel 1o 'OCT 14254-2015 IP54
Macca, kr, He Oosee 0,5
["abapuTHBIE pa3Mepsl, MM, He OoJiee 160 x 118 x 55
Cpennuii CpoK CIIyKOBblI, JIET, HE MEHEe 15
Cpennsist HapabOTKa Ha OTKa3, 4, HE MEHee 85000

Y TlorpemmocTi HOPMEPOBAHBI OT BXOAHBIX IeMel BEIYMCINTEN 10 MOKA3aHUIH HA HHIMKATOPE
u uudpoBbix uHTepdeiicHbx BeixoaoB (USB, RS-485, RS-232).

At — 3HaUeHUs pa3HOCTHU TEMIepaTyp B MIOJAIOLIEM U 00paTHOM TpyborpoBoaax, °C.

Atmin = 2 wmm 3 °C — MUHUMalbHOE 3HAYCHHE M3MEPSIEMON pPA3HOCTU TEMIEPATYP
TETUIOHOCUTEIA (BObI) B MOAAIOIIEM M 0OOpaTHOM TPyOOIpOBOIaX.

A® — pa3HOCTb TEMIIEpaTyphl ropsiueii BObI U 3aJaHHON TeMIIEPaTypbl XOJIOIHONW BOJIBI.

Pmax — MakcuManbHOE U30BITOUYHOE JaBICHUE, U3MEPSIEMOE BbIUNCIUTEIIEM.

2) JlomycKkaemas TIOTPEIIHOCT HE YUHTHIBAET MOTPENIHOCTb, OOYCIOBICHHYIO OTKIOHEHHEM
TEMIIEpPATypbl XOJOJHOW BOJBl OT €€ YCJIOBHO-TIOCTOSIHHOIO 3HAu€HUs, BBEJIEHHOIO B
BBIUUCIIUTEIIb.

1.2.4 Bpraucnutenu yCTOWYUBBI K BO3JCHCTBUIO HAHOCEKYHIHBIX MMITYJIBCHBIX
nomex ¢ mapameTrpamu o 'OCT 30804.4.4-2013, npuBeneHHbIMU B TabmuIle 3.

Tabnuna 3 — [TapameTpsl BO31€HCTBHS UMITYJIBCHBIX IOMEX

[Topt anexTponuTanus, ITopt curnanos,
CreneHb IOPT 3a3€MJICHUS MOPT BBOJIA/BBIBOJIA
JKECTKOCTH YacroTa YacroTa
o AMmutyna AMmatyaa
HUCIBITAaHUH MTOBTOPEHMS MTOBTOPEHMUS
HMITYJIbCOB, KB HMITYJIbCOB, KB
MMIYJIbCOB, KI 1T MMITYJbCOB, KI 11
2 1 5 wmm 100 0,5 5 nim 100

1.2.5 YpoBeHb IOMEX, CO3/aBACMbIX MPU paObOTE BHIYUCIUTENEH, HE MMPEBBIIIACT
HOpM, yctaHoBieHHBIX B 'OCT 30805.22-2013 nnst o6opymoBaHus kinacca A.

1.2.6 MexnoBepoUyHbIii HHTEPBAT — 4 TO/A.

1.2.7 T'pynna ucnonuenus Berauciuteneii mo 'OCT P 52931-2008 ue xyxe:

- 110 YCTOMYMBOCTH K BO3JECHCTBHUIO TEMIEPATYPHl U BIAKHOCTH OKPY’KAOILETO
Bo3ayxa — C3:

- 10 YCTOMYMBOCTH K MEXaHUYECKUM BO3aercTBusM — N2.

1.2.8 Bpruuciaurenu yCTOMYMBBI K BO3JEWUCTBUIO BHEIIHETO IOCTOSIHHOTO
MarHUTHOTO TOJS HampsHKEHHOCTHI0 10 400 A/M M TIEpEeMEHHOT0 MarHUTHOTO TIOJIS
gactoroi 50 [' u HanpsikeHHOCTHIO 10 40 A/M.

1.2.9 Boluucnurenu oOGecneynBalOT MpeoOpa3oBaHUE BXOAHBIX AJIEKTPUUYECKUX
CONPOTHUBIICHUN B 3HAYEHHS] TEMIIEpATypbl TEIUIOHOCUTENSI (BOIbI) U TEMIIEpaTypbl
okpyxatomero Bosayxa t B °C mo I'OCT 6651-2009 ans HCX Pt100 u 10011
(Ro=100 Om 0=0,00385 °C™* u 0=0,00391 °C*?).



1.3 ApxuBbl

1.3.1 Bpruucnurenu obecnednBaroT s Kaxaoro TeraoBoro Beoaa (TB1, TB2 u
TB3) 3anuch B 9HEPrOHE3aBUCUMYIO TIAMSITh CJICIYIONIMX apaMEeTPOB:

- KOJIMYECTBO MOTPeOIEHHON TeruoBoi sHeprun (Qu) U CIpaBOYHON TEILIOBOU
sHeprun (Qc) 3a KakIblid Yac, CyTKH, MecsIl (OTYETHBIN TICpHOI);

- Macchl 1 00BEMA TETNIOHOCUTENS 3a KaXK]IbIN Yac, CyTKH, MECSIII;

- CpEIIHEB3BECILICHHBIX 3HAYEHUN TemriiepaTyp (eciau Macca TEIUIOHOCHUTEIs 3a
OTUETHBI TEPHOJ] paBHA HYJIO, TO CpeaHeapu(PMETHUECKUX) TEIJIOHOCUTEIS B
TpyOONpOBOaX 3a KaXAbIA Yac, CyTKH, MECHIII;

- CpEIHUX 3HAYEHUN M3MEPSIEMBIX JTaBJIECHUN B TPyOOIPOBOJAX 3a Ka)Iblid yac,
CYTKH, MECSIIL;

- UH(OpPMAIIUU O HEIITATHBIX CUTyalusAX (OTKa3 JaTUYMKOB U IIp.);

- QJIMUHUCTPATUBHBIX COOBITUN (pa3pelieHue W 3ampeT JA0CTyna K HacTpouKam,
U3MEHEHHE HACTPOCK, KOPPEKIIHSI YaCOB BBIYUCIIUTEIS H TIP. ).

- UHTEPBAJIbl BPEMEHHU, IPUBEIEHHBIE B TabIuULIE 4.

Tabnuna 4 — UnTepBabsl BpeMEeHH padOThl

O00-
3HAY.

HaumMmeHnoBaHue

TpO | Bpemst HopManbHOU paboOTHI, 4

Tmn | Bpems, B TeueHue KoToporo xots 0bl oguH u3 [1P, mokasanus koToporo
YYacTBYIOT B pacuére moTpeOsieMoit TertoBoit saepruu (Qu), usmepser
00BEMHBIN pacxo/ 3a npeaeraMu MUHUMaTbHOU (Vyin) TPaHUIIBI K3MEPEHUM
(00BEM 3a yac), 3aJaHHOM TIPU HACTPOIKe Mpudopa, u

Tmx | Bpems, B TeueHue kotoporo xots 0bl oguH u3 [1P, mokasanus koToporo
YYacTBYIOT B pacuére moTpeOsseMoit TerioBoit suepruu (Qu), usmepser
00BEMHBIN pacxoj 3a npeaeaaMu MaKCUMATbHOU (Vmax) TPAHUIIBI
n3MepeHnii (00bEM 3a Jac), 3aJaHHON NpH HAacTpoiike mpubdopa, 4

Tdt | Bpems, B TeueHHE KOTOPOTO Pa3HOCTh TEMIIEPATYP TEIIOHOCUTEIIS B
nojaroimeM U o0patHOM TpyOompoBoje Obuta MeHbIne Atmin (Atmin = 2
wm 3 °C), u

Tdo | Bpems neiicTBusi HEUCIIPABHOCTEM CPEACTB M3MEPEHU, KOTOPHIE IETAI0T
HEBO3MOXKHBIM M3MepeHHe TerutoBoi snepruu (m.1.3.5)

Ton | Bpems orcyrersus snextponuTanus [1P D g

Tum | Bpems neiicTBus HemTaTHBIX cUTyarwid, 9 (1.1.3.3)

Toc | Bpems orcyTcTBUs CYETA TEIJIOBOM YHEPTUH, U

1 HpI/I HCHOJIb30BAHUH B COCTABE TEILIOCYETYNMKA MEXAHUYCCKUX BOI[OC‘—IéT‘-II/II(OB u
IIP ¢ aBTOHOMHBIM IMMTAHUCM, HHTCPBAJI BDCMCHH HC YBCIIMINBACTCS.

WuTtepBansl Bpemenu padoTsl (Tabnuia 4) U3MEHSIOT CBOE 3HAUYEHHE, TOJIBKO B
ciryuae Bimsiaust HC Ha pacuér Qu (cm. popmyisl B [pusoxenuu B).
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1.3.2 Bpems HopManbHOM pabOTHI cuuTaeTcs ucxos u3 popmyisl (1):

Tp06 = Ton — THm, 1)
rae Tom - Bpemst OTUETHOTO TIEpUOAA.
1.3.3 Bpems aeicTBuUs HEMITATHBIX CUTYallUd MpPUH HUX HEOJHOBPEMEHHOM
JNCHCTBUM CUUTAETCS UCXO U3 hopMyIIbl (2):

Tumw=Tmn + Tmx + Toc, 2

rae Toc = Tdt+Tan+Tdo - Bpemst OTCYTCTBHS CUETA TEIIIOBOM SHEPTHH.

1.3.4 Ilpu 01HOBpPEMEHHOM JCWCTBUU JBYX WM 0OJiee HEUITATHBIX CUTYaIlui,
st pacdyera TH U Toc nmpuHUMaeTcs JIF0OOM, HO TOJIBKO OAWH MHTEPBaJ BPEMEHU
JNEUCTBUSL HEIITATHOM CHUTyaluu. JJIMTENTbHOCTh KaXXJOro MEepUoja YUYUTHIBACTCS
OTJIETTbHO U (PUKCUPYETCSI B UTOTOBOM apXUBE BHIYUCIIUTENICH, HO HE CYMMUPYETCS.

1.3.5 Bpems Tdo — BpeMs AeHCTBUS HEUCIIPABHOCTEN CPEJCTB M3MEpeHuil (13
YHCJIa UCTIONIBb3YyeMBbIX it pacu€ta Qu B kaxknoM TB) cunraeTcst ucxost U3 BpeMeEH:

- 0TKa3a JII0OOro KaHajla U3MEPEHUS TEMIIEPATYPBIL;

- 0TKa3a JII0OOro KaHajla U3MEPEHHS pacxo/ia:

1) npu ycranoieHHOM Tune [IP "DiekTpoHHBIH" W YacTOTE CHUTHAIA
npessimatomem 1000 I'x;

2) nmpu  ycraHoBieHHOM Ture [P "Mexanuueckuii" W 9acToTe CUTHajA
npeBsbimaromem 2 1'm;

- JIeUCTBUA  BHEIIHEro curHaita (QyHkmuoHampHOro otTkaza (CDO),
MOAKIFOUEHHOTO K COOTBETCTBYIOIIEMY AUCKPETHOMY BXOJY BBIUUCIIUTEIIS;

- paboThI BRIUMCIUTEINS B peKUMe "HacTporka'.

1.3.6 Tlepuoasl BpeMEHU B YaCOBBIX apXWBaX BBIYUCIUTEICH (PUKCHUPYIOTCS B
dbopme poinei daca. [[ns mepeBojga 3HaYCHUH B MHHYTHI HEOOXOIMMO 3HAYCHHE
BPEMEHU B apXUBE BBIUMCIHTENICH B JOJAX yaca yMHOXUTh Ha 60. Hampumep:
0,5-:60=30 MuH.

1.3.7 Bpramcnurenu o0SCIEYMBAIOT BEICHUE KaJCHAApPS W BPEMEHH CYTOK B
SHEPrOHE3aBUCUMOM pPEKUME.

1.3.8 B BBIYMCIHTENSAX OPTraHU30BAHBI IECTh TUIIOB APXHUBOB:

3A YHAC, 3A CYTKHU, 3A MECIHIL] - uaTEepBaIbHBIE apXUBBI COAEpPKAIIUE:
CPEIHEB3BEILICHHBIE (cpenHeapupmMeTnyecKue) 3HAYCHUS TEMIEPATYP,
cpenHeapu(MeTHuecKMe 3HAYEHUs JAABJICHUS, HAKOIUICHHbIE 3HayeHUsi (0OBEMBI,
MacChl, TCIJIOBBIC PHEPIUH), TIepro sl Bpemenu Tpo, Tai, Toc 3a cooTBeTCTBYOMINE
WHTEPBAJIBI.

UTOI'OBbIM — 3HaueHMs wH3MepSEMBbIX BeNHYMH (IIOTPeONEHHAS TeIioBas
saeprus Qu, crpaBouHas TerioBas dHeprus Qc, 00beMbl, Macchl, pasuuiia macc dM)
u nepuoasl Bpemenu TpO, Tum, Toc, Tdo, Tmn, Tmx, Tdt, Ton ama kaxmoro
terioBoro BBojia (TB1, TB2 u TB3) HapacTarommum UTOTOM ¢ MOMEHTA MOCJIEIHETO
cOpoca apxvBa 1 10 OKOHYAHMS MOJHBIX CYTOK.

HC — B apxuBe ¢ukcupyeTcsi Mpu3HaK U BpeMsl BOZHHUKHOBEHUS/TIpEKpaIICHUS
HEIITAaTHBIX CUTyalud pasznuuHbix TunoB. Onwucanue tunoB HC mnpuBeneHo B
tabnuie 19. B cayuyae moBropubix HC oaHoro tuma B TeyeHHe 4yaca, B apXuBe
¢puxcupyercs Tojabko Bpems nepsoit HC.
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COBBITUI — B apxuBe (DUKCUPYETCS TMPU3HAK U BpPEeMsS aIMUHHUCTPATHBHBIX
COOBITHH: pa3pelieHne M 3ampeT JOCTyla K HAacTpoilkaM, W3MEHEHHE 3HAaueHUU
HAcCTpoeK (C JeTanu3anued HW3MEHEHMi), cOpoc apxuBa, OOHYJIEHHUE CUETUYUKOB,
KOPPEKLIMS YacOB BBIYUCIMTENS, BBIIIOJIHEHUE MPOLUEAYpPbl TOBEPKH, TMEPBOE
BKJIIOUCHHE.

1.3.9 Kpome uHTEpBalIbHBIX APXMBOB BBIYMCIHUTEIN HMMEIOT HAKOMUTEIbHBIC
cuétunku: UTOI'U — 3HaueHus HapacTarOIIMM UTOTOM TEILJIOBBIX SHEPruii, 00bEMOB,
Macc u nepuo1oB Bpemenu aeiicteust HC (Tabnuua 4).

1.3.10 Ilp OTKIIOYCHWUM TIUTAHUS BBIYUCIUTENCH, AapXWBHBIC JIaHHBIC
COXPAHSIOTCS B dHEproHe3aBucuMoil namsatu. OOBEM apXMBOB BBIUMCIHUTENIECH yKa3aH
B TAOJIHIIC 5, TIPU ATOM KAl U3 apXUBOB 3aKOJILIIOBAH.

Ta6numa 5 — O0beM apX1BOB

Tun apxusa EmkocTsb apxuBa
3A HAC 1440 gacos (60 cyToK)
3A CYTKHA 1072 cyTtok
3A MECIAIL] 64 mecsma
UTOT'OBbIN 1072 cyTok
HC 1536 3anmceit
COBbBITHH (HecTrpaemsiii) 1536 coObrTuit

1.4 TlapameTpbl 3J1eKTPONIUTAHUS

1.4.1 Tlutanue BBIYUCIHUTENEH OCYIIECTBIISIETCS OT BHEIIHETO CETEBOro OJIOKa
MIATAHMS C BBIXOJIHBIM HampspkeHueM oT 12 no 24 B, momHocThIO HE MeHee 4 BT.

142 B cnydae aBapuilHOTO OTKJIIOYEHHS CETEBOrO OJIOKa MHUTaHUS,
BBIYHCIIUTEh IEPEXOAUT HA ABTOHOMHOE MUTAHKE OT BCTPOCHHOI'O aKKyMYJIATOPA.

Tun akkymynsTopa, yctanaBimuaemoro Ha 3aBoje — ICR 18650 2200 mAu 3,7 B.
Bpems aBapuifHON aBTOHOMHOM paboOThl BhIYMCIUTENEH cocTaBisieT He MeHee 300 u.
Bpems 3apsma  okonmo 12 yacoB. BrkiroueHHe/BBIKIIOUCHHE — aKKyMyJIsTOpa
BBITIOJTHAETCS cOrnacHo 1m.3.3.9.

1.4.3 B moMeHT mepexo/ia Ha aBTOHOMHOE TUTaHKE, BBIYUCIUTEIh KaXIbIi pa3
¢dopmupyer 3anuch B apxuB HC ¢ ykazaHuem npusHaka U BPEMEHU BO3HMKHOBEHHUS
COOBITHSI.

1.4.4 Tlocne ucuepnaHusi pecypca akKKymyJsaTopa, CYET TeII0BOil JHEpPruu
NpeKpanaercs, BHIYUCIUTENb [IPH 3TOM Takke opmupyert 3anuch B apxuB HC.

1.4.5 3ameHa akKymMyJsITOpa BO3MOKHA TOJIKO Ha 3aBOJE M3rOTOBUTEINIEC WM B
CEPBUCHOM LICHTPE.
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1.5 TIlapamerpsl BHemIHUX HHTepP(deiicoB

151 [Jns mnoakmouenuss K  BHemHUM  ycTpoiictBam  (IIK, moxewm,
uH(OpPMAIIMOHHAS CETh) B BBIYMCIUTENAX MPEAYCMOTPEHBI TPU BHEIIHUX IUDPOBBIX
untepdeiica: USB, RS-485, RS-232 (cm. m.3.3.8). JlocTyn k apxuBaM, HacCTpOIKaMm,
TEKYUIUM U UTOTOBBIM MOKa3aHUSIM BO3MOXKEH OJTHOBPEMEHHO 110 BceM HHTepdercam.

1.5.2 MHnarepderic RS-232 onTuuecku HU30JMPOBAH OT IENEH BBIYUCIUTEIS U
TpeOyeT HaMMIUs BHENTHETO MUTaHus 1o TuHuu RTS Hanpsokenuem ot 6 1o 12 B.

1.5.3 TlapameTpbl HACTPOWKH COCOWHEHWS KOMMYHHKAITMOHHOTO TIIOPTAa,
MOJIKJTFOYAEMOT0 K BEIYHCIUTEIIO YCTPONUCTBA, IPUBEACHBI B TaOHIIe 6.

Tabmuna 6 — HacTpoiika KOMMYyHHKAIMOHHOTO TIOpTa

IMapamerp 3Havenne
CkopocTtb 00MeHa, OuT/c 9600*,14400,19200, 38400,57600,115200
KonmuecTBo OMT maHHBIX 8
KonuyecTBO cTONOBBIX OUT 1
IIpoBepka ueTHOCTH HET
CereBoii azpec 1-253
[TpoTokon oOMeHa ModBus.RTU

* - ckopocTh oOMeHa 1o uarepdeiicy RS-232 dukcuposannas, 9600 6ut/c.
1.6 IlapameTpsbl AUCKPETHOrO BHIX0AA

1.6.1 TIlo pe3ynpraTaM KOHTPOJS BXOAHBIX CHUTHAJIOB, H3MEPSEMBIX H
BBIYHCIIIEMBIX TTAPAMETPOB, BEIYUCIUTETH (POPMHUPYET BBIXOAHOM TUCKPETHBIN CUTHAI
nyTéM 3ambikaHus/pa3Mbikanus BeixoAHoH e XP10 (Do+, Do-) cm. Pucynok b.1,
[Tpunoxenue b. CpabarbiBaHWe JTUCKPETHOTO BbIXOJa (pa3MbIKaHUE IICTIN)
MPOUCXOUT MPU BO3SHUKHOBEHUU HEIITATHBIX CUTYaIlMi, YKa3aHHBIX MPU HACTPOITKE
(m.2.10). Ilpu mepexome Ha aBapHMHOE ABTOHOMHOE IUTAHHE IUCKPETHBIA BBIXO.
ABTOMATHUYECKHU pa3MbIKaeTCs (YIpaBICHHUE JUCKPETHBIM BBIXOJIO0M OJIOKHPYETCS).

1.6.2 JIMCKpeTHBIH BBIXOJ TalbBAaHWMYECCKH W30JMPOBAH, pealn30BaH Ha
JTMOTHO-TPAH3UCTOPHOM oOmTonape, MOJKIIOUEHHOM MO CXEMe ''CyXOM TpaH3UCTOp'.
[IpenenbHBIE TapaMeTphl BBIXOJHOTO KacKaga: KOMMYTHPYEMOE HampspDKeHHE He
oosiee 30 B, Tok Harpy3ku — He Oosee 50 MA.

1.7 JIuckperHbie BXoabl KOHTPoss CDO

1.7.1 Juckpetasle Bxoabl D1 u D2 ucnonb3yroTcst At KOHTPOJs CUTYalluid,
IIPU KOTOPBIX HEBO3MOXHO U3MEpPEHUE TEIIOBOM 3HEepruu. KOHTpoJIb BBINOIHAETCA C
NOMOILBIO CHUTHAJIOB, MOCTYMAKOIIMX OT CPEICTB M3MEPEHHH WIM HHBIX YCTPOMCTB
y31a ydéra (M3MEHEHME HalpaBJICHHS TOTOKA TEIUIOHOCHUTENS, OCYLIEHUE
TpyOompoBoa u T.11.). HacTpoiika MTUCKpeTHBIX BXOAOB OmnrcaHa B 11.2.8.

1.7.2 CpabatpiBaHue TUCKpeTHOTO Bxoja D1 mpoucxoauT mpu 3aMbIKaHUH
(pasmbikanun) memnedt (D1+, D1-), a auckperHoro Bxozaa D2 mnpu 3amblkaHUM
(pasmbikanun) neneit (D2+, D2-) cm. Pucynok b.1, [Ipunoxenwue b.

1.7.3 Jloruka pab6otel auckperHoro Bxoga D1 xoutponss CDO ompexnensercs
HacTpoiikoil mapamerpa «Jloruka D1y»: HopmanbHo 3amknyT (H3) nim HOpMasbHO
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pasomknyT (HP). IIpu ycranoBke napamerpa (H3) 3aMkHyTOE COCTOSIHHE Ha JIMHHSIX
(D1+, D1-), coorBercTByeT INTaTHOH (HOpPMalbHOW) paboTe, a pPa3OMKHYTOE —
aBapuitHOMy cocTosiHHIO. JIoruka paboThl nuckpeTHoro Bxoaa D2 ananoruuna D1.

1.7.4 Bpewms NoATBEPKIEHUSA YCTOMYMBOTO cpabaThIBaHUS TUCKPETHOTO BXOAA
koHTpoJisi CDO u xoHTpois nutanus [1P (1m.1.8) onpenensiercs HacTpoiikoil oOiero
napamerpa « Tmoars. D,Uy» B nuanazone ot 1 no 100 c.

1.8 /IuckperHble BXOAbl KOHTPOJSI TNHTAHUS MpeodpasoBaTesiei
pacxoaa

1.8.1 Huckpernbie Bxoasl Ul u U2 wucnonb3yercs Ijisi KOHTPOJIS HAIUYUS
NUTaHMs peoOpa3oBaTesieil pacxoaa, Kak MPaBUJIO yIAIEHHBIX OT BBIYUCIUTENS WIH
3alUTaHHBIX OT APYyroil gaszel. HacTpoiika AMCKPETHBIX BXOJOB onucaHa B 1m.2.9.

1.8.2 Hanuume nHampspkenus (ot 9B go 24B) na xmemmax (Ul+, Ul-) wm
(U2+, U2-) curHaimsupyer o ITaTHOM IMUTaHUM MpeoOpa3oBaTelieii pacxoa.

1.8.3 CpabGarbiBanue jguckperHoro Bxojga Ul xoutponss nwutanus [IP
HPOMCXOIUT MPH HYJICBOM MoTeHIrane Ha kiiemmax (Ul+, Ul-).

1.8.4 CpabGarbiBanue jguckperHoro Bxojma U2 xoutponss nwutanus [IP
POMCXOIUT MPH HYJECBOM MOTeHIMale Ha KiiemMax (U2+, U2-).

1.8.5 CxeMOTeXHMYECKH JUCKPETHBIM BXOJ peaJiM30BaH Ha  JHOJHO-
TpaH3UCTOpHOU onronape. Tok noTpedienus He Oonee 10 MA.

1.9 ®opmart 3anucu na USB Flash nakonurean

1.9.1 Jna mnepenoca na IIK apxuBHOWI W HacTpoeyHol uUH(pOpPMAIINH,
BBIUHCIIMTENb TI03BOJIACT 3anmucaTh oT4éThl Ha USB Flash HakomuTens.

1.9.2 ®aiinosas cucrema USB Flash nakornurens tuna "FAT". ®opmat daiina
OTYETa — TEKCTOBBIM JOKYMEHT, cOAepkKalui pa3mMeTky Ha s3bike HTML, noctynsbii
Ut uTeHus U pacriedatku Ha 1K ¢ momonisio WEB-OGpaysepa (IE, Opera, Chrome),
1100 COOTBETCTBYIOMIETO TeKCTOBOTO penakropa (Microsoft Word u .11.).

1.9.3 Omnepauus 3amucu ¢opmarupoBanubix otuéroB Ha USB  Flash
HAKOIHUTENIb JOCTYITHA B CEPBHCHOM MEHIO BBIYMCIAMTEIS (TOJbKO NMPU _HAJWYHH
BHelIHero nutanus). [Ipoueaypa 3amucu onucana B 1. 3.3.4,

1.9.4 Taxxe B BBIYHCIUTEIE PEATM30BaHA BO3MOKHOCThH 3alUCU apXUBHOU U
HACTpOeYHOU nH(popMaIuu B Buae oHOTO (aitna. Daitn npencraBiseT coO0l KOMUIO
NaMATU BBIUUCIUTENS] U MOXET OBbITh 00paboTaH ¢ moMolibio cepBucHoro I10
"TIPAMEP-TC-Macrep 2". ®opmar umenn daiina full_snNe mmmn gumm.bin (snNe -
3aBOJICKOM HOMED, JUIJT_Y4YMM — YUCIIO, MECSIII, T, BpeMs — popmupoBanus daiina).

1.10 OoecneueHue 3alUThI oT HECAHKIIMOHUPOBAHHOTO
BMelIaTe/IbCTBA.

1.10.1 Vposenbp 3aumtshl [IO BbluMcIUTENEH OT HENpeAHAMEPEHHBIX U
peaHaMepeHHbIX n3MeHeHni "Beicokuit” mo P 50.2.077.

1.10.2 Unentuduxanuonnsie manHbie [IO BbMCIMTENEH NpUBEICHHI B
Tadmie 7.
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Tabmuma 7 — Unentuduxanmonnsie nanusie [10

NpenTuduranmoHHbie JaHHbIe (IPU3HAKHU) 3HauyeHHe
NnentuduxanmonHoe HanmenoBanwue [10 PRAMER PR100
Howmep Bepcun (uaentuduxarnumonnsiii Homep) 110 01
Hudposoit upentudukarop 110 0xDDEC
AJNTOPUTM pacueTa KOHTPOJILHON CyMMBI CRC16

1.10.3 3amura OT M3MEHEHHWH KaJIMOPOBOYHBIX JAaHHBIX M BMEIIaTEIhCTBA B
AIIEKTPOHHYIO CXEMY BBIYMCIIHMTENICH oOecrneunBaeTcs IJIOMOMPOBAHHUEM DJIEMEHTOB
KOHCTPYKIIMM B COOTBeTCTBUM ¢ 1. 1.12, a Takke KOHTPOJHHOM CYyMMOM
kanmnopoBouHbIX AaHHBIX (KCK) mHa XKKU.

1.10.4 3ammurta HACTPOCUYHBIX MAPAMETPOB OOECIEUMBACTCSA IUIOMOMPOBAHHEM
KPBIIIKK KOpIyca BeUUCTUTENS. KOHTPOJIh W3MEHEHUS HACTPOCUHBIX IMMapaMeTpOB
BEIYHCIIUTENs obecrieueH cunthiBanreM ¢ JKKU naeHTHhUKAITMOHHBIX TaHHBIX.

1.11 KoMILIEKTHOCTHh BbIYMCJIATEICH

KoMImiekT mocTaBky BRIYMCIUTENNCH yKa3aH B TabiuIie 8.

Tadomuma 8 — KoMmiekT mocTaBku

HauMeHoBaHMe Oo0o3HaueHMne Kou-Bo | [Ipumeuyanue

Brruncnurens KoJIn4yecTBa

TETUIOBOM SHEPTUU ITPAMEP-TC-100 1 —

[Taciopt 4217-043-12560879 T1C 1 —

PykoBoactBO 1o 1

AKCIUTyaTaluu 4217-043-12560879 PO —

MeTouka oBepKH 4217-043-12560879/ o saKas
120-20-061-2018 MIT 4 -

biok nutanus bII-12B-1A 1 [To 3akazy

MOCTOSTHHOT'O TOKa BbI1-12-24

(CepBUCHOE POTPAMMHOC | wpp A \fED.TC-Macrep 2" 1 To 3akasy

obecrieueHue

USB Flash nakonures - 1 ITo 3aka3zy

Ka6ens OTG USB 2.0 - i 1 o saxasy

miniUSB

MoHTaXXHbIM KOMILICKT:

(DIN-kmumca - 2 mr.;

BUHTHI M4x8 — 2 mT.;

KaOeJIbHBII BBOL — 1

PE3UHOBBIN - 3 WIT.;

YOIoTHATEND IS

KabeJIpHOro BBOA -1 IIT.)
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1.12 MapkupoBKa M IJIOMOUPOBaHHe

1.12.1 Ha nuiieBoit naHeny BeIYMCIUTEEH HAHECEHA CIIeaytolIas nHpopmMarus:

- HaMMEHOBaHME U 0003HAYCHHE BHIYUCIUTEIIS;

- HaWMEHOBAaHHWE W TOBAPHBIN 3HAK MPEANPUITHSI-U3TOTOBUTEIIS;

- 3HaK YTBEPXKIEHUS THUMA B COOTBETCTBUM C NPABWIAMH [0 METPOJIOTHH
TP 50.2.107,

- eIMHBIA 3HAaK oOpalleHusi MPOAYKIMU Ha pPHIHKE TOCYAapCTB - UJICHOB
TamM0>keHHOT0 01034,

- CTpaHa MPOU3BOIUTEIIS.

1.12.2 3nak yTBEpKICHHS THMNA W €IWHBIA 3HAK OOpalIeHUsS MPOAYKIIMU Ha
PBIHKE TOCYAApCTB - WICHOB TaMOXEHHOTO COI03a TaK)KE€ HAHECEHbl Ha TUTYJIbHBIX
JUCTaX IKCIUTyaTallHOHHOM TOKYMEHTAIUH.

1.12.3 Ha creHke KpBIINIKK KOpIlyca BBIUYMCIMTENCH HaHECeHa CIeayromas
uHpopMarus:

-3aBOJICKOM HOMEp BBIUHUCIHUTENS IO CHCTEME HyMEpalud MPeAIpUsThs-
U3TOTOBUTEIS,

- 0003HAYEHHUE CTETIEHU 3aIUTHI BHIYUCIUTENS OT MPOHUKHOBEHHUS MBUTH U BOJIBI
P54 o TOCT 14254-2015;

- Homep B ['ocpeecTpe cpeacTB U3MEpeHUH.

1.12.4 Bpruucnurenu, TOPOLIEAIIMNE  TOBEPKY HM  HPUHATBIE  OTIEJIOM
TEXHUYECKOTO  KOHTposst  (CiyxOOil  KayecTBa)  M3TOTOBUTENS,  IMOIJIEKAT
I0MOMpPOBaHUI0. MecTo MIOMOUPOBAHMS BBIUACITUTENCH

- JalIka IIOMOMPOBOYHAS KPEMEKHOT0 BHHTA MOJIYJS MUTAaHUS (PUCYHOK 2) -
HAaHECEHHEM OTTHCKAa KIJIeiMa TOBEpPUTENs Ha IJIOMOMPOBOYHYIO MACTHKY
(TUTaCTUIIMH).

- Jalrka IIOMOMPOBOYHAS KPEMEKHOTO BHHTA MOJYJsSl MUTAaHUS (PUCYHOK 2) -
HaHeceHueM oTTHcka kieriMa OTK Ha mi1oMOMpoOBOYHYIO MAaCTUKY (TJIACTUIINH).

1.12.5 BrluncnuTenu, TPUHATHIE B KOMMEPUYECKYIO ASKCIUTyaTaIuio, MOJJIekKaT
mIoMOUpOBaHu0. MecTo MIOMOMpPOBaHUS — TUIOMOMPOBOYHBIC BUHTHI HA KPBIIIKE
KOpITyca, MPOBOJIOKOW, HAHECEHUEM OTTHUCKA KileiMa Ha 00)KMMHYIO TIIOMOY.

1.12.6 TpancmopTHas MapKHUPOBKAa BBIUMCIHTENCH CONEPKUT OCHOBHBIC,
JOTIONTHUTENbHBIC, WH(GOPMAIIMOHHBIE | CIEAYIOIMINE MAHUITYJISIIIUOHHBIC 3HAKU
"Ipenen mrabenupoBanust mo macce 10 xr", "Xpymnkoe. OcropoxHo", "bepeus ot
Biaru" mo 'OCT 14192-96.

1.12.7 Undopmarmsi 00 aapece HM3rOTOBUTENS, O HAWNMEHOBAHUU CTPAHBI
U3TOTOBUTEINS, OCHOBHOM MpEIHA3HAUYEHUHU, CPOKE CIIYKObI, TapaHTHHHBIX CpPOKaxX
OKCITyaTalldd W  XpaHEHWHW, TPAHCIOPTUPOBAHWM TPHUBEJACHA B  MACIOPTE
BBIYHCIIATETIS.

1.13 ¥YnakoBka

1.13.1 VYnakoBKka BBIYUCIHUTENEH MPOU3BOJIUTCA B 3aKPBITHIX, BEHTUIUPYEMBbIX
MOMEIIEHUSIX, TMPHU TEMIIEpAType OKPYKaIoIIEero Bo3ayxa oT mioc 15 po miroc 40 °C
U OTHOCUTENIbHOW BHaxxHocTu A0 80 %, mpu OTCYTCTBHUHM B OKpY>Kalolllel cpene
arpeCCUBHBIX IIPUMECEH.

1.13.2 Bpruucnurenu ynakoOBBIBAIOT B TPAHCIOPTHYIO Tapy (KapTOHHBIE SIIUKH
no 'OCT 9142-2014) cornacHO KOHCTPYKTOPCKOM TOKYMEHTALIUU 110 OJHOMY B SIIIIUK.

1.13.3 OkcrutyaTamoHHasi JIOKYMEHTAlMs BBIYMCIMTENEH YIaKOBBIBAETCS B
MaKeThl U3 MOJUATUICHOBOM MJICHKU U BIOXKEHA BHYTPb YIIAKOBKU BBIYUCIUTEIIS.
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2 YcrpoiicTtBo u padora
2.1 ¥YcrpoiicTBo

2.1.1 Kopnyc BbIYMCIHTENS M3TOTOBJIEH U3 IJIACTMACChl U COCTOMUT M3 JIBYX
yacTeil: KpPBIIIKA M OCHOBaHMs. YacTu KOpIyca COEIUHSIOTCS YEThIPhbMS BHUHTAMHU.
Jist pukcanuy BBIYUCIMTENS MO MECTY MOHTa)ka, Ha ThUIBHOM CTOPOHE OCHOBAHUS
nonoaHuTeNnbHO yctaHaBiauBaloTcess DIN — kimuricsl mon MmoHTaxknyto peiiky TH35-7.5
(DIN-petika) u3 MOHTaKHOTO KOMIUTeKTa I1.1.11.

2.1.2 OOmmii BUI BBYHUCIUTENS TIOKa3aH Ha pucyHke 1. ['aGapuTHble U
MPUCOEAMHUTEIBHBIC Pa3MepPbl BHIYUCIUTEINS MOKa3aHbl B IPUIOKEHUU A.

2.1.3 Ha kppllmke KOpHyca pacloyiOKeHbl IJIOMOMPOBOYHBIE BHUHTHI JIJIS
YCTaHOBKH TIJIOMO.

2.1.4 TlogxmioueHWE COCIWHUTEIBHBIX KaOelell OCyIecTBIACTCS 4epe3
TrepMETHYHbIE KaOelbHbIE BBO/IbI, YCTAHOBJICHHBIC HA CTEHKE OCHOBAHUS KOPITyCa.

2.1.5 T'epmernunbie pa3zbéMbl MOJKIIOUECHUS] BHEMHUX HHTepdeiicoB USB u
RS-485 pacnonokeHbl Ha CTEHKE OCHOBaHMA KopIyca H  JIOCTYIHBI IS
UCIOJIb30BaHUs 0€3 JEMOHTa)Ka KPBIIIKK KOPITyca.

2.1.6 BHyTpm  KpBIIIKM  paCHOJOXKEH  MHUKPOMPOLIECCOPHBIA  MOIYJIb,
BBIMOJHAIOUIMM HU3MEpPEHUE, BBIYUCIEHUE, OTOOpaXKEHHE W COXPAHEHHWE 3HaYCHUM
napamMeTpoB TEIUIOHOCUTENsS, a Takxke TMepenadyy HWHGOpMaIMM Ha BHEUIHUE
YCTPOMCTBA U 3alTUCh HA ChEMHBIN HOocuTenb HHPopmanuu — USB Flash makonmress.

KnaBuatypa Nunukarop

R L
Mo,

<> nPaMEeP-TC-100

OICICIO

BbIHNCTINTE1b

KOSMMYECTBA TEMSTIOBOM SHEPTAU

[TnoMuOpoBOUHBIE
BUHTBI

\PaBLéM RS-485

uHTep(eiica

Pa3zsém
miniUSB

KabenpHbIE
BBOJIbI

Pucynox 1 — O6mwmii BUa BEIYUCTUTEINS
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2.1.7 TlogxmoueHue NMEPBUYHBIX MpeoOpa3oBaresield TeMIlepaTyphl, JaBICHUS,
pacxojia, a TakKe JMHUN MUTAHUS U JUCKPETHBIX BXOAOB (BBIX0J1a) OCYIIECTBISETCS
yepe3 pa3bEMHBIE KIIEMMBI COTJIACHO CXEeME BHEIIHUX MOJIKIII0UeHUH (TpuioxeHue b).

2.1.8 Orobpaxenue uH(pOpMAIMU OCYIIECTBISETCS Ha JIBYXCTPOUHOM 16-TH
CUMBOJIbHOM HWHIMKATOPE C MOJCBETKOW. BHEmHMI BUA KPBIIIKH BBIYUCITUTENS C
THUIBHOW CTOPOHBI IMOKA3aH HA PUCYHKE 2.

ﬂggyﬁggﬂ
L),

G \2 77\ 170

L\

1 — pazwémbl noakmouenus TC, I1]1, I1P;

2 — JaIka mIoMOMpOBOYHAS IJIs1 YCTAHOBKH TIOMOBI TIOBEPUTETIS

3 — akkymyssatop ICR 18650 2200 mAu 3,7B,;

4 — MOJZTyJIb MUTAHUS;

5 — mepekoYaTens OTKIIIOUEHUs akkymysaTopa SW1;

6 — pazsém XP9 unrepdeiica RS-232;

7 — pa3zpém XP10 noakimrodeHus quckpeTHOro Beixoaa u [1P;

8 — xmemma XP11 untepdeiica RS-485;

9 — pa3ném X6 untepdetica miniUSB Type B;

10 — kremma XP12 nmoaximroueHnss NTUTaHUST BEIYUCIIUTENS,

11 — vamka moMOupoBoYHas Al ycTaHOBKU ioMObl OTK;

12 — kronka «Jloctym» nepekimoueHus B pexxum "Hacmpotika” (11.2.4);
13 — kIeMMBI AUCKPETHOTO BXOoAa KOHTpoJs nutanus [1P;

14 — nepexmouatenb SW2 nutanus I1]] (korrakt +U knemm XP5, XP6);
15 — kJIeMMBI JUCKPETHOTO BX01a KOHTPOJisi CDO;

16 — kyreMMa 3a3eMJICHUS JUTSI TIOKITFOUCHHUS SKPAHOB CUTHAIBHBIX KaOCIeH.

Pucynok 2 — Kpspiiiika BeraucaInTesns
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2.1.9 CrpykrypHas cxema BBIUUCIUTEIS MPUBEACHA HA PUCYHKE 3.

MPAMEP-TC-100
i RS-232
Mukponponeccopusiii MOy Ib . AT —
-
JaBHATYpa
—Auk1h L DHeproHe3aBUCHUMas RS-485 | Monzewm,
I/IHnugaTop ‘ ELPATAIE " | cers
mpl | v v USB
- Yacel peanbHOT0 | o[ IK
—:" UK2 MukpokoHTpoIEp [ AR } | |
[ DNeMEHT MUTAHUS [ .| USB ¢aew
* HAKOMHTEb
TC —— UK3H
- Monyiab nuTanust JucKkpeTHBbIiH 30 B, 50 mA 5
BBIX0Z "Cyxoi KOHTaKT"
— AxkyMmyasTop
: | " 12-24B Uctounuk
K4 MUTAHU S
' KouTpons Kontpons
Cd0 nutadus [1P ~220B, 50T
JUKSH
DI D2 Ul U2
L .| | 9-24B | 9-24B

Pucynok 3 — CTpykTypHasi cxema BBIYUCITUTENS

2.1.10 B kauectBe IIP ucronas3yroTCsl SJEKTPOHHBIC MpeoOpa3oBaTei pacxoja
WU MEXaHWYECKHUE BOJOCUETUUKHU C MACCUBHBIM UMITYJILCHBIM BBIXOJIOM:

- "37eKTpOHHbIE" (KOHTPOJIb YaCTOThI BRIXOAHOTO curHaia Oosbine 1000 I'n),

- "MexaHuveckue" (KOHTPOJIb YaCTOThI BEIXOJHOTO CUTHaJa OoJbiie 2 ).

Tun I1P BeiOMpaercs npu HacTporike kaxaoro MK Berarcnurens.

2.1.11 B xauectBe TC nCmonb3yrOTCsS TEPMOIPEOOPA30BATEH COMMPOTHBIICHHS C
oanotunHot HCX, noakntouaemble 1o 4-x mpoBoAgHOM cxeme (11.3.3.8).

2.1.12 B xauectBe IIJI mpeoGpa3oBarenu M30BITOUHOTO AABJICHUS C BBHIXOIHBIM
TOKOBBIM cUTHaJIOM OT 4 110 20 MA.

2.1.13 3ammTa HACTPOCUHBIX JAHHBIX OT CIYYaWHBIX WIA TMPEAHAMEPEHHBIX
W3MEHEHHUH OCYIIECTBISIETCS KHOMKOU «J{OCTym» mepeKtoueHus pexkKuMoB padOThl.

2.1.14 Beruucnautenu obGecneunBaioT B pexume "Hacmpotika” BO3MOXHOCTH
BBO/Ia JJAHHBIX (MTApaMETPOB U X 3HAUYCHUI ), OTIPECTSIONINX AITOPUTM PaOOTHI.

2.1.15 Bepruucnurenu o0eceunBaOT MPOCMOTP JAHHBIX B pabodyem pexxume 0e3
BO3MOXXHOCTH UX U3MEHEHHUsI, a TAK)KE XpaHEHUE apXUBHOW, UTOTOBOM MH(OpMAITUHU U
[apaMeTPOB HACTPOMKHU B SHEPTOHE3ABUCUMOM ITAMSITH.

2.1.16 VYmpaBiaeHuE W HaBUTAIUSA IO MEHIO BBIYHUCIUTENS OCYIIECTBIISICTCS C
MOMOIIIBI0O YETHIPEXKHOTIOYHOW KJIaBUATypbl. HasHaueHue KJaBHII KJIaBUATYPbI
onucano B Tabiuie 9.

19



Taonua 9 — HazHaueHue KIIaBUIL BBIYUCIUTEIIS
Oo0031a- | Haume-
YyeHue HOBAaHME

Ha3nayeHue KJIaBUIIN

BXOI[ B MCHIO HMJKHCTO YPOBH:A, IICPCMCIICHUC I10 ITYHKTaM
MCHIO, a TaKXKC 3allluChb BBCJICHHOI'O 3HAYCHMS InmapamMcTpa

BBon o
MpU HACTPOWKE, TMEepexoJ B CEPBUCHOE MEHIO (mpH
JUTUTEIIbHOM Ha)KaTHH - OoJee S ¢).

Bi1eBo [lepememienne 1O MyHKTaM MEHIO BJIEBO WM  TO
3HAKOpa3psiaM UHAUIMPYEMOTO 3HAUCHUS TTPH HACTPOMKeE.
Ilepememienne 1o ©DyYHKTaM MEHIO BIPaBO WJIH 11O

Brpaso P Y P

3HAKOpa3ps1aM UHAULMPYEMOTO 3HAaYEHUS ITPU HACTPOMKE.

JlnutensbHoe HaxaTtue (Oosmee 1 ¢) — BBIXOJ W3 MEHIO
HUKHEero ypoBHs. KopoTkoe HaxkaTue — nepemMelieHue 1o
Beepx |pazgenam wmenro "TEKYIIUE" u "UTOI'M", a Takxe
UHKpEeMEHT  (yBEJIMUEHHE Ha  €JUHUILY)  3HAYCHHUS
MOJIUQPUITUPYEMOTO 3HAKOPA3PsIia MPU HACTPOMKE.

® ®O®O®

2.2  Aaroput™m padoThbl

2.2.1 Tlpuniun paboThl BEIYUCIUTENCH OCHOBAH Ha MPEe0Opa30BaHUH CHTHAIOB,
MOCTYHAIOIKUX OT TMEPBUYHBIX MpeoOpazoBaTeiel (JaTYMKOB), YCTAHOBJICHHBIX B
TpyOONpoOBOAaX, B 3HAYCHHUS MapaMETPOB TEIJIOHOCHUTENS C MOCIEAYIOUUM
BBIYUCJIEHHEM NOTPeONEHHON TetuioBoi sHeprun. Ilpu pacuyérax TenjioBoii IJHEePruu
HCNOJbB3VIOTCSl _TOJbKO _JI0TOBOPHBbIE  3HAYEHUS] _A0COJKTHOI0 _ IABJICHMS,
YKa3aHHbIE B HACTPOEUYHBIX napaMerpax kaxaoro UK.

2.2.2 Bpuucnutenb TMOOYEPEAHO TPOM3BOJIUT HM3MEPEHUS TEeMIEpaTypbl H
nasnenus no kaxaomy VK. Ilpu pabore OT BHEHNIHEro MCTOYHUKA MUTAHUS TIEPUO]]
m3mepenus kaxaoro MK cocraBiaser 6 c. B ciaydae aBapuiHOIO OTKIFOYEHUS
BHEIIIHETO MUTAHUS, BBIYMCIUTEIb ABTOMATUYECKH MEPEKII0YAETCS HA aBTOHOMHYIO
paboTy OT BCTPOCHHOTO aKKyMyJIsiTOpa W YBEJIMYMBACT TMEPUOJ H3MEPECHHUS
Temnepatypsl A0 60 c.

2.2.3 Bo_Bpemsi _aBapuiiHOii _pa0doThl _BLIYUCJIUTEIS] 0T aKKYMYJSTOpa
naBJgeHue He wusMmepsiercs, nmHrepdeicosl RS-485, RS-232, USB BbBIK/JII0YEHBI,
MOJCBETKA MHANKATOPA OTKJIOYeHa, 3anmuch HHGopmamum Ha USB Flash
HAKONUTEJIb HEBO3MOKHA, HEIOCTYNHA (DYHKIMS YNpPAaBJEHHUS JMCKPETHBIM
BbIX0JI0M _BbIYMCAUTENs. JIUCKpeTHbIe BXOAbl (YHKIHOHUPYIOT U B Ciyyae
aBTOHOMHOTO nmuTaHus. CUYET TEIITIOBOM SHEPTUHU BO3MOXKEH MpH yciioBusx n.3.3.10.

2.2.4 Nmnynwscel ¢ IIP mpeoOpasyrorcss mo Mepe MOCTYIUIEHHS B TEKYIUe
nokaszanus 00beMHoro pacxona G B M%/4 o gpopmyie:

G =3,6-CF, (4)

rae C — Bec uMnyibca, av>/umiL; F — gactoTa snekrpudeckoro currana c [P, I'n.
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YacoBble apXUBHBIE TOKa3aHuA 00beMa V B M3 pacCcUMTHIBArOTCS 1O GopMyIIe:

V =103-C-N, (5)
rae N — grcio uMirysibeoB 3a yac; C — 10 ke, uto u B popmyie (4).
Ilpumeuanue — Ilpu _uacrore Bx0AHOro curhajga ¢ IIP menee 0,001 TI'm,

BbluMcanTeleM  dukcupyercsi  COCTOsIHME  “OTCYTCTBHE  pacxoia B
TPYOONPOBOAE”, YTO HE SBISIETCS HEMITATHOM CHUTyalluel M HE MPUBOJIUT K
yBenuueHuto BpeMenn Tmn (Tabauna 4) B COOTBETCTBYIONIEM TEIJIOBBOJIE.

Ecmu nmepuon curnana c [P Gosbire 3HaueHUs, ONMPEASIEHHOTO TIPU HACTPOMKE
napamerpa "Tore." (m2.7.2), Ha WHIUKATOPE BBIYUCIUTEIS POU3BOIUTCS
OoOHyJIeHHE TeKyIUX TNokKazaHuil pacxona. [Ipm 3ToM Bce uUMIyIbChl (C y4€TOM
orpannveHudt 1n. 1.3.5), mocrymarome B BBIYUCIUTENbL 33 OTYETHBIA TEPHO/I,
PErUCTPUPYIOTCS U TIPE0OPa3yrOTCs B MOKa3aHusi 00bEMa B COOTBETCTBUU C (5).

2.2.5 CpenneapudmeTnyecKkue apXuUBHBIC MOKA3aHUs IABJICHUS BBIYUCISIOTCS
KaK 4aCTHOE€ OT CyMMbI TEKYIIMX MOKAa3aHWM Ha YHUCJIO UX U3MEPEHUM 32 OTUYETHBIN
nepuoa. YacoBble apXMBHBIE TIOKA3aHMUSI TEMIIEPATYPhl  BBIYUCIAIOTCA  Kak
CPEIHEB3BEILICHHbIE 3a Mepuoja Haimuuus pacxona. I[Ipm orcyrcTBUM pacxona B
T€UEHHE OTYETHOTO MHTEPBAja BPEMEHH, MOKA3aHUsI TEMIIEPaTypbl PACCUUTHIBAIOTCS
KaK cpeiHeapu(phMEeTHIECKHE.

2.2.6 IInOTHOCTH U HTANBIUA TEIUIOHOCUTENSI BHIYUCIISIIOTCS M0 YPaBHEHUSM,
annpokcumupytomum ganusie 'CCCJl (B cootBercTBUM ¢ MU 2412), rie B kauecTBe
apryMEHTOB CITy>)KaT CpEIHEB3BEIICHHAs YacoBas TEMIIEparypa W JOrOBOPHOE
a0COJIITHOE JIaBJieHHe (3a7aBacMoe MPH HacTpoiike kakaoro MK — «Pmory).

2.2.7 Macca tertoHocuTeass M B TOHHaX pacCUMThIBAaeTCs 1o hopmyrie:

M = 10%p-V, (6)

rae V — 00bEM TEIIOHOCUTENS, M, PACCUUTaHHBIH 110 popmyite (5)

p — TUIOTHOCTh TETUIOHOCHUTENS JUIsl CpPeAHEH TeMmepaTypbl MEXKIy IBYMsI
3amepamu 00béMa (ummynbscamu ¢ I1P), kr/m3.

2.2.8 YacoBble apxuBHbIE TTOKa3aHUs mMacchl (M), KOJIWYECTBO MOTPEOIEHHOMN
TeroBoil sHepruu (Qu) u cnpaBouyHOW TerioBor sHepruu (Qc) BBIYHMCIAIOTCS IO
dbopmynam, TPUBEICHHBIM B TIPWIOKEHUU B, B COOTBETCTBHM C BBEICHHBIMHU
HacTpoiikamu. MaccoBeiii pacxoa (GMm) u TermioBoi moTok (P) paccUMTHIBAIOTCA C
MIEPUOJIOM U3MEPEHUSI.

2.2.9 Cyrounble (MeCAYHBIC) ApXUBHBIE TTOKAa3aHUSI 00bEMa, MACChl U TETLIOBOU
OHEPTUU PACCUUTHIBAIOTCS KaK CyMMa YaCOBBIX (CyTOYHBIX ) TTOKA3aHUM.

2.2.10 CpenneB3BelieHHas CyTouHas (MecsyHasi) TeMIEparypa pacCuuThIBACTCS
KaK 9aCTHOE OT CyMMbI MPOU3BEICHUI YaCOBBIX (CYTOUYHBIX) 3HAUCHHUMN TeMIIepaTyphbl
Y MacChl Ha apXMBHOE 3HAYEHUE CYTOUYHOU (MECSITYHOM ) MacCCHI.

2.2.11 M30bITOYHOE J1aBJICHUE PaCCUUTHIBAETCS MO (popMmyiie:

P = Pmax-(1 — 4)/16, (7)

rae Pmax - Bepxuuii mpenen auanasona nzmepennii 171 8 UK, MIla (kr-c/cMm?);
| - BeIXOmHOM TOK T1/], MA.
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2.2.12 UroroBbie mnokazanus (nyHkr wmeHio "UTOI'M") o0bema, Macchl,
pasuuibl Macc dM, TeroBbix sHepruit Qu U QC BBIYUCIIAIOTCS 10 MEPE HAKOIUICHUS
o0béma. [lepronbl BpeMeHU pabOThl BHIYMCIUTENS ONPEACISIIOTCS B KOHIIE Yaca I0
pe3yiapTaTaM aHaiu3a pe3ynapTaToB paloThl. [lo OKOHYAHWM CYTOK HUTOTOBBIE
ToKa3aHus coxpansiorcs B apxus ""MTOTOBBIN™.

2.3 Cxembl u3MepeHui

2.3.1 Cxema m3mepenns (CH) TemmoBoil 3HEPruM OINpPEACIIET OCOOCHHOCTH
KOHKPETHOTO y3j7a yd4eTa: KOH(MUTYpalMi0 M  PACIOJIOKEHUE TEPBUYHBIX
npeoOpazoBareneit. J[J1 KakI0ro TEIIOBOTO BBOJIAa MOXET OBITH MPUHATA Jt00as U3
HIECTHA/IIATH MPEIYCTAaHOBICHHBIX CXEM M3MepeHus. Bo3aMoxkHOE coueTaHue cXeM Ha
Pa3HbIX TEIUIOBBOJAax omnpenensatcs Tadmunei B.11 (mpunoxenue B). Homep cxembr —
00s13aTeIbHBIN HACTPOCUHBIN MapaMeTp, 3aJ1aBaeMblii B IIEPBYIO OUEPEIb.

2.3.2 Cxemsbl uamepenuit ¢ 1 mo 12 npenHasHadyeHbl I U3MEPEHUS TETLJIOBOM
sHeprun w/wm I'BC (tabmuner B.1, B.2, B.3, B.4). Cxemsl uzmepenuit 13-15 - nns
yuéra B cucremax XBC (mpunoxenue B, tabnuma B.9). Cxema wusmepenus 16
UCIIOJIB3YETCS I U3MEPEHHUsI TEMIIEpaTypbl HapyKHOro Bo3ayxa. IIpu 3Tom kaHan
U3MEPEHUs TEMIEpPaTypbl HAPYXHOTO BO3JyXa aBTOMATHMYECKU Ha3HAYaeTCsd Ha
IEPBBIN 0 CYETY Hencnonb3dyeMbii K B TermoBBogax.

233 B cxemax wm3mepenms Ne 5,6,8 g  Beramcienns Maccel M3
UCIIOJIB3YIOTCS TIOKa3aHUs TeMIIepaTyphl U3 o0paTHOro Tpyoomnporosa (t2).

2.3.4 TlogxmiouaeMble K  BBIYHCIMTENIO IEPBUYHBIC  MpeoOpa3oBaTen
TPYNIUPYIOTCS B  HU3MEPUTENbHBIC KaHadbl [0 NPUHIHUIY MOPUHAIJICKHOCTH K
TpyOOIPOBOY, HA KOTOPOM OHH YCTaHABIIMBAIOTCSI.

2.3.5 UYetsipe m3meputenbHbix kanana (MK1-1MK4) nonyckaroT moakI0YeHne K
KOKIOMY W3 HUX TpEX MEPBUUHBIX TpeoOpa3oBaTeseil: pacxoja, TeMIepaTypbl U
nasnenus. K matomy kanamy (MKS) BO3MOXHO  TMOAKIIOYEHHE  TOJBKO
npeoOpaszoBarens pacxoaa (Pucynok 3).

2.3.6 U3meputenbHble KaHaIbl PACHPEICISIIOTCS MOCIEAOBATENIbHO TpHU
HacTpoiike mo TersioBsiM BBoAaM TB1, TB2 u TB3 B 3aBucCMMOCTH OT BBIOpaHHOM
cxembl u3mepennii. U3meHenne CU Ha paHee CKOH(GUIYPHMPOBAHHOM TEMJI0OBOM
BBOJ/I€ BO3MOKHO TOJLKO NpH coxpaneHnu koandectsa UK B TB. B nnom cavuae
He00X0IMMO 3aHOBO BBINOJHUTH paclpeje/ieHHe CXeM [0 TEIIOBBOJIaM COTJIACHO
tabnuue B.11 (mpunoxenue B).

2.3.7 Ecam xots Obl ouH U3 npeoOpas3oBartelnieii (pacxoa, TeMIEpaTyphl HIN
naBienns) u3 cocraBa WK, wmcrmonp3yercs B cxeMe M3MEpPEHHH B OJHOM TEILJIOBOM
BBOJIC, HCIIOJB30BaHUE OCTaBIIMXCS MpeoOpazoBatenet MK Ha npyrux TemmoBbIX
BBOJIaX aBTOMAaTHYECKH HCKIroUaeTcs (mpuioxkenue B, Tabiuma B.11).

2.3.8 OrtkioueHne CXxeMbl U3MEPEHUS B TEIUIOBBOJIE BO3MOKHO, TOJIBKO €CIIH
HE UCIOJIb3YeTCS TETIOBBOJ C OOJIBIIIMM HOMEPOM.

2.3.9 B cxeme usmepenust Ne 8 ®PT 5 mpu oTcyTCTBUU pacxona B 0OpaTHOM
tpyoonposoae (G2=0 B Tedyenuu 16 mMuHyT npu ucnpaBHocTd IIP u ero muTaHus)
bukcupyetcsi coctosiHue peBepea ¢ 3anuckio B apxuBe HC “Rev On” (Tabnuma 19),
OTKJIFOYAeTCsl KOHTPOJIb pa3HOCTH Temmeparyp (dt), pacuér TeroBOH 3HEPruu
BeaéTes ¢ yuéroM peBepcHoro notoka (V3).
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2.4  PexuMpbl padoThI

BbruncnuTens (GyHKIHOHHPYET B ABYX pekumax (tadbmuua 10). OmHOKpaTHOE
Ha)kaThe Ha KHOMKY «JloCTym» MepeBOAUT BRIUYUCIHUTEH B pekuM "'Hacmpotixa” ipu
3TOM Ha SKpaHe BBIYHUCIUTENI B OCHOBHOM MEHIO OTOOpa)kaeTcsi CHUMBON «JI».
[ToBTOpHOE HakaTMe HAa KHOMKY «JlOCTym» MEpEeKIIOYUT BBIYHCIUTEIb B PEKUM
"Paboma" (cumBon «JI» ucuesaer).

Tabmuna 10 — YcranoBka pexkxruMa pabOThl BEIYUCITUTENS

"Paooma"
D‘ OCTyn BeraucnuTenns oCymecTBIsAET CUET TEITIOBOW SHEPTHH

"Hacmpoiixa"
Cuy€T TersI0BOM YHEPTUH HE BBIMOTHICTCS.
Benérca cuér Bpemenu ¢pyHkuuoHainbHoro otkasza (Tgo).
OTKpBIT [OCTYI K HM3MEHEHHUIO NapaMeTpOB BBIYUCIUTE,
yJaJCHUIO apX1Ba, AKTUBAIIMU B MEHIO npouenypsl /losepxa.™

* - [IpU aKTUBAIUU OpoUeayphl [losepka ABTOMATHYECKH OYUINAIOTCS APXHUBBI U
UTOIrOBbI€ CYETYMKH, 3arpy’kaercs IOBepovHas Tabiuia mapaMeTpoB (mpu
OTKJIFOUEHHUH PEKHMa PaHEE HACTPOEHHBIE TapaMeTPhl BOCCTAHABIIMBAIOTCS ).

[Tpu BeINOTHEHNHU TTpoLEeypbl [l06epKka OCYIIECTBISIETCSA CUET TEILUIOBOM SHEPTHUH.

2.5 Oprasuzanusi MeHIO

251 Jlnga mpocMoTpa  U3MEpPSAEMBIX  IMAapaMETpPOB  TEIUIOHOCUTENS U
TETUIONOTPEOICHHsI, U3MEHEHUsT TapamMeTpoB, coxpanenust otuéroB Ha USB Flash
HAKOIUTEJIb UCTIOIB3YETCSI MHOTOYPOBHEBAs cHcTeMa MeHIo (tipuioskenue ).

C uenpio ynoOCTBa YTEHUS MapaMETPOB B BHIYUCIIHUTEINC UCIIOJIB3YETCS JIBA TUTIA
MEHIO:

- OCHOBHOE MEHIO;
- CEPBHCHOE MEHIO.

2.5.2 B OCHOBHOM MEHIO JOCTYMHBI JUIsI TPOCMOTpPa TEKYIIHWE, UTOTOBBIC H
apXWBHBIC TTOKA3aHMS H3MEPSEMbIX ITapaMeTPOB.

2.5.3 B cepBHUCHOM MEHIO JOCTYIHBI K TPOCMOTPY (M3MEHEHHUI0) HACTPOCUHBIE
napamMeTpbl BBIUUCIUTENS, WHGOpMaIs o mpudope, YMpaBICHHE COXpPaHEHUEM
otyéToB ¢ apxuBHOW wuHpopmanuerr Ha USB Flash nakomutens. B pexume
"Hacmpotixa" OTKpBIT JOCTYI K aKTUBAIIUU TPOIETYPhI TOBEPKH BBIYUCITUTEIS.

2.5.4 OTKpBITH (CKPHITH) CEPBUCHOE MEHI) MOXHO JUUTEIbHBIM (Ooyiee 5Sc¢)

Ha)XaTUEM KJIaBUIIN . ABTOMAaTHYECKHM BBIXOJ U3 CEPBUCHOTO MEHIO

MpOUCXOIUT yepe3 10 MUHYT C MOMEHTA MOCIEAHEr0 BO3ICHCTBUS HA KIIABUATYDY.
2.5.5 [IIpocmoTp mpu3HaKa HEMITATHON CUTyaIluu, peXrUMa padOThI, a TaKXKe

TEKYIIIEr0 BPEMEHHU U JaThl, 00eCIieueH B ASKYPHOM PEKUME WHIUKAINY (PUCYHOK 4).

2.5.6 Ilepexon B A€KYpHBIM PEXUM BBIOJHAETCS MO HAXKATHIO KJIABUILN
B TE€UYEHHE 2 C U3 OCHOBHOTO MEHIO, MJIM M0 UCTEYEHUU Yaca ¢ MOMEHTa MOCIEAHETO
BO3JICHCTBHSI HA KJIABUATYPY.
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Pucynoxk 4 — Bun skpaHa nHIUKATOpa B IEKYPHOM PEKUME
Cumson "!" cBHIETENbCTBYET O HamWuUMM XOTS ObI OJHOM M3 BO3MOXKHBIX
HEIITaTHBIX CUTYallUi Ha JI000M U3MEPUTEILHOM KaHale (TEIIOBOM BBOJIE).

Cumson "I cBuIeTenbCTBYET 0 paboTe BHIUUCIHUTENS B peskume "Hacmpotika”
Y YKa3bIBAa€T Ha Pa3pelIeHHEe TOCTYIa K U3MEHEHHIO TapaMeTPOB.

[Tpu orcyrctBum mpuzHakoB "!" u "/I" BeIUKMCIANTENH HAXOAUTHCS B paboueM
pexXUMe, HEIITATHBIX CUTYallui HE 3apEruCTPUPOBAHO.

CumBoi "A" - MoouepénHO MEPIAIONINE CTPEIIKK BBEPX/BHU3 CBHIETEIBCTBYIOT
00 oOMeHe undopmanuen no uuPppoBomMy UHTEpPEHCy.
CumBoi "D0" — unguuupyer cpadaTblBaHHE TUCKPETHOTO BBIXO/A.

2.6 ba3za HJAHHBIX HACTPOCYHBIX IMMapaMeTpoOB

Hactpoeunsie mapamerpsl TermioBeix BBogoB (TB1, TB2, TB3) wu
u3meputenbHbix kananoB (MK1-UKS) B Beiuncnurene xpansrcs B 6aze nanHbix bJ[1.
B BeuMcnuTene BO3MOXHO HCIOJb30BaHUE JBYX 0a3 nanubix - BJ[1 u BJ2.
CucteMHbIe HACTPOCUYHBIE MTAPAMETPBI XPAHATCS B OT/IETLHOM OJIOKE JTAHHBIX.

[Tepeuyenp nmapamerpoB (tabauma 11), ucnonb3yemsix B BJ12, unentuuen BJI1.
ba3y nannwix B/[2 nomyckaeTcs HE UCIIOJIb30BATh.

Cnioco6 nepexoja ¢ 6a3el nanabix bJ[1 Ha BJI2 1 Ha060pOT 3amMaéTCs B pekume
"Hacmpoiika" n onpenendarcs 3nauenrem napamerpa "'llepexox B/1'":

e Her — 6a3a nannbix b2 He ucnonb3yercs;

e PyuHoii — cMeHa 0a3bl JaHHBIX OCYIIECTBISETCS TI0JIb30BATEIIEM C

KJIAaBUATYpPHI, YIAIEHHO N0 KoMaHAe aucnerdyepckoro 110 unm ¢ moakiIro4eHHOro

ITK (¢ BO3MOKHOCTBIO 3aaHHsI ITAPOJIS IJIS BHIMOJIHEHHS ICHCTBHN);

e ABTO — cMeHa 0a3bl JaHHBIX OCYIIECTBIIAETCS aBTOMATHYECKH T10 JaTe;

¢ PyuHoii+ABTO — 00a BO3MOXXHBIX BapHaHTa CMEHBI 0a3bl JaHHBIX.

[IpocMOTp aKTUBHOI 0a3bl JAaHHBIX U €€ CMEHA OCYIIECTBIISIETCS B pa3/ieiie MEHIO
"AxkTuBHast B/[". AKTUBHOM MOXET OBITh TOJIBKO OJIHA 0a3a JaHHBIX.

Cwmena 6a3bl JaHHBIX JOCTYIIHA B pexxume « Pabomay W 3aiyilieHa napojeM (rpu
€ro 3aJaHuu). 3aJaHue TMapojis Uil OTpaHMYCHHUS JocTynma K cMmeHe b/l
ocymiectBisiercss B pexume "Hacmpouxa"”, B pazgene menwoo "'Ilapoas BJI".
VYcranoBieHHOe Ha 3aBoje u3rotoButene 3HadeHue mnapois «00000», paBHO3ZHAYHO
€ro OTCYTCTBHIO.

[Ipu cMene 0a3bl MaHHBIX B KypHAJIC aJIMUHHCTPATUBHBIX COOBITUH JenaeTcs
3anucek: “cmeHa b/[” ¢ ykazaHHMeM NpUYUHBI CMEHBI.

B nporiecce HacTpOHKM BO3MOKHO KOIMMMPOBAHUE HACTPOEUYHBIX mapameTpoB bJ[1
B bJ12, uTto obGecneunBaercs BHIOOPOM B paszjene MeHio koMau sl ' Konup. BJ1".

3agaHue BpeMEHHU (TOJIbKO 3HAYEHHE Yaca) W JaThl aBTOMAaTUYECKOro Mepexo/ia
Ha BJI1(BJ12) ocymectBisieTcs B pa3zaene meHio ""Bpems BJI1(2)".
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2.7

Hacrpoeunbie napamerpbl

2.7.1 Hacrpoiika Beruucautens BeinosiHsercs u3 MeHio ' ITTAPAMETPbBI" unu
¢ nomoribto cepucHoro 110 "IIPAMEP-TC-Mactep 2". Hactpoiika 3akitodaercs B
3alaHuM (3alMCH B SHEPrOHE3aBUCUMYIO MaMsTh) YHMCICHHOTO 3HAYCHUS MapaMmeTrpa
WM BBIOOpE 3HAUECHMSI U3 CITUCKA TOCTYITHBIX B COOTBETCTBUE ¢ TaOiuiei 11.

2.7.2 Baenéunnie

3Ha4YCHUA KOHTPOIHUPYIOTCA

Ha

KOPPECKTHOCTD 141

UTHOPUPYIOTCS TIPU HEMPaBUILHOM BBOJIE ¢ 0ToOpakeHueM coobmienus - "OIIINBKA
BBOJIA". Ilepeuens u Ha3HaYCHHE HACTPOCUHBIX IMapaMETPOB yKa3aHbl B Tabmuie 11.

Tabmuna 11 — Hactpoeunslie mapamMeTpbl BEIYUCITUTENS

IapameTpbl \ Conepixanue Nuankanus B MeHI0
ITAPAMETPBI CUCTEMHBIE
Anpec B cetn | CeTeBol afpec BHIYUCITUTEIS ot 1 mo 247
Ckop. oomena | CkopocTh oOMeHa BeraucauTens B cetn RS-485 cM. Tabnmma 6
En.usmepenust | Equnuiiel usMepeHus TENJIOBOM SHEPIUU U JaBJICHUS MKC; CH1
OtuétHblil neHs| [lenb GopMupoBaHHS 3aIIMCH B MECSIIHOM apXUBE ot 1 o 31

Kon opranus.

Kon opranuzanuu (udpoBoii uaeHTU(HUKATOP)

0-999999999

N noroBopa

Howmep norosopa

0-999999999

Cuer oCT. — OCTaHOBKa CU€Ta TEMJOBOW PHEPIMM Ha
Bpems nerictBus HC.

IlepeBoa yacoB | ABTOMaTHYECKHI MIEPEBO]I Ha JIETHEE/3UMHEE BpeMs Bxut; Beika
Jlata u Bpemst | YcTaHOBKA TEKYILLEro BPEMEHU U AAaThl MM
JUI.MM.ITIT
Bung oTtuéra Buz TekcToBOro 0T4ETHOrO JOKYMEHTA ¢ HC; 6e3 HC
Tun TC Tunn HCX Tepmoripeobpa3oBaresis COPOTHBICHUS Pt100; 10011
Tooxrs. D,U Bpewms noaTeepxxaeHns namMeHeHus cocrosinus J[B Ot 1 10100c¢
Jloruka D1 Jloruka paboTsl AuckpeTHoro Bxoaa D1 H3 — nopmankHo saMKkkyT;
HP — HOpMasIbHO pa3oOMKHYT
Jlornka D2 Jloruka paboThl AUCKpeTHOTO BXoaa D2 H3 — nopmankHO 3aMKHyT;
HP — HOpMaJIbHO pa30MKHYT
[Tepexon BJ] Cnoco0 nepexona mexay bJ| ABTT;’;Z;;TXBTO
Bpems BJ11 Jata aBTromaTnueckoro nepexozna Ha bJ{1 44:MM
Bpewms BJ12 Jlata aBTomaTtnueckoro nepexoja Ha bJ12 JI.MM.ITIT
AxtuBHas bJ] | Tekymas ucnons3yemast 6a3a JaHHBIX BJ1(B2)
[Taposs B [Taposs mist cmenst b1 00000-99999
Konup. B/| Konuposanue napamerpos b/[1 B B/12 Her; lla
dt moBepku PazHOCTh TEMIIEpaTyp MPH TOBEPKE BHIYUCIATEIS 2-180°C
ITIOBEPKA AKTHBaIMs pexuMa OBEPKU AxtuBHa; He akTuBHa
ITAPAMETPHI TB1, TB2, TB3

CxeMma Br16op cxembl uzmepenus s TB or 1 1o 16; Het
OPT dopMya pacyeTa TEIUIOBON YHEPTUH or | 108
dt_min Haumensbiiee 3HayeHHe pa3HOCTH TeMIEpaTyp B 2 i 3 °C

MoJIaloIeM B 00paTHOM TpyOonpoBogax Atmin

Kontpous pazHoctu Temmneparyp dt < dt_min:

be3 nmoacr. — nponomkenue cyera (0€3 KOHTPOJI); be3 noacr.;

C nojcr. — cueT ¢ moacTaHoBKoi dt_min, C noxacr.;
Kontp dt Cyer OTM. — OTMEHA cueTa TEMJIOBOW HEPIUM 3a Cuer ocr.

Bech yac (Q=0). Cuet 0TM.;
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[Tponomxenue Tabmuupl 11

ITapameTpbl Conep:kanue Nuaukanmus B MEHIO
KoHTpob Tekymmx Temmeparyp:
Cuyer. OTM. — KOHTPOJb BBIXOAA 3a JMANa3OH .
o o Cuer. 0TM.
U3MEPEHUI M OTMEHA CYeTa TEIJIOBOM SHEpPruu 3a )
—N\- Cuer ocT.;
Kontp t Bech yac (Q=0);
. C nmoacr.
C nmoact. — KOHTPOJIb ¥ pacyeT Q u M 1o taor;
CueT. 0CT. — KOHTPOJIb U OCTAHOBKA CUYETA TEIJIOBOU
sHepruu Ha Bpems nericteusg HC.
KoHnTposbs gacoBoro termia Qu u Qc:
Het — HeT KOHTpOIIS;
be3 moacT. — KOHTPOJIb OTPUIIATEIBHOIO 3HAYECHUS U Her;
3anuch B apxuse HC; be3 nmoacr.;
Kontp Q !
C moacT. — KOHTPOJIb OTPULIATEILHOTO 3HAUYECHUS U C noxacr.;
npucBoenue 0 nokazanusam Qu (Qc) mpu Qu(Qc)<0; CueT 0TM.
Cuyer otmM. — koHTponb 3HaueHHs Qu(Qc)<0 u
OTMEHa cYeTa 3a Bech yac (Qu=---).
Kontpons pasnoctu yacoBeix Macc dAM=(M1-M2) na
MPEBBIIICHHE JOMYCTUMON BEIWYMHBI HebajaHca
Macc:
Her;
Het — HeT KOHTpOIIS; Bes moxer.1:
be3 noacr.1 — korrponas dM<(— HB); S
Kontp dM Be3 nmoacr.2;
be3 moacr.2 - KOHTPOIB | dM | >HB; ]
C nmoxacr.1;
C moacrt.l — xkouTpons dM<(— HB) u mpucBoeHue C noncr.2
M1 u M2 cpeanero 3nauenuss M1 u M2; ACT.
C moacr.2 — KOHTPOJb | dM | >Hb u npucBoenue
M1 u M2 cpeanero 3nauenuss M1 u M2
Jonyctumoe 3HaueHUe HebanaHca Mmacc
dMmax (ecmu dMmax=0, To 3HaYCHHWE OMPEACIACTCSA I10 Ot 0 104 %
3aITaHHOMY KJIacCy MpUOOPOB yUETa).
ot 0 10 99,99 °C
Jor. txB . N -~ _
JloroBopHbIe Temreparypa W aaBieHue xonomuoi | (mpu txs =0 u Px=0, hxs=0)
Jlor. Pxs BOJIBI ot 0 1o 2,5 MIla
' (ot 0 10 25,493 krc/cm?)
HacTtpoiika cpabaTbiBaHUSI TUCKPETHOTO BBIXOJA TIPH
Curuan HC P P JHCKD Jla ip cM. Tabmuma 12
Bo3HHKHOBeHnH HC
ITAPAMETPBI UK1, UK2, UK3, UK4, UK5
KTPOHHBI;
Tun 1P Bri6op tumna I[P ans usmMepuTensHOTO KaHaia JICKTPO o
MexaHu4yecKui
Her;
Beibop cmocoba koHTponst mwuTaHus [IP s HHHHBHUIF"
Kontp.U OO0uuii;
WU3MEPUTENLHOTO KaHaa U1:
U2
Br160p koHTpOIs curHana (yHKIIMOHAIBLHOTO OTKa3a Her;
KoatpCDO D1;
JUTSL U3MEPUTEBHOTO KaHaa D2
Bri6op KJj1acca [IPUMEHAEMOI0 ITP o
Knacc I1P 1 unu 2
I'OCT P 51649-2014
Bec nmr. Bec umnyneca [1P ot 0,000001 mo 1000 n/umn
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[Tponomxenue Tadmauup 11

KoHTposb yacoBoro oonema:
Her — HeT koHTpOIA;
be3 nojacr.l — korTpons V>Vmax;
Be3 moacr.2 — koHTpOoIb V>Vmax u 0<V<Vmin; Her;,
C moact. — koHTponb V>Vmax m 0<V<Vmin u Be3 moger.1;
Korrp. V NPUCBOCHHE  MOKA3AHUAM V=Vmor npu V>Vmax, be3 moacr.2;
Vmin npu 0<V<Vmin u 0 pu V=0; C nmoacr.;
C noact. u U — Ttoxe, yto «C mOACT.» IPUCBOCHUE C noacr. u U;
MOKa3aHusIM V=V0r Npu OTCYTCTBUHU HaIPSKEHUS CueTt oTMeHeH
CeTH;
Cuer orMeHeH — Toxe, uTto «be3 momcr.2», u
OTMEHA CYeTa TEIIOBOM sHepruu 3a Bech yac (Q=0);
Vmax BerH;IiI TpaHuLa Jli 4acoBoro o0bema, OHa XKe 0+ 9999,099 33
BEpXHUH npenen uzMepenunt s [1P.
vmin HI/I)KH?[Z[ IpaHHLa s 4acoBOro o0beMa, OHa Xe 0+ 9999,099 3
HWKHUAN Tipeien naMmepenuit s [1P.
Vior JIoroBOpHOI 4acoBOI 00BEM 0+ 9999,999 m*
MakcumaiibHOE BpeMs 0TCyTCTBUSA curHaina ¢ IIP mo
Torc UCTeYeHHH  Kotoporo  pacxox  Ha  JKKU 60 + 1000 c
MIPUPABHUBAETCS HYIIIO.
tnor JloroBopHas TemnepaTypa 0+ 180 °C
Pmax Bepxuuii npenen auanazona usmepenuii 111 B UK Jo 2,5 Mna (25,493 krc/cm?)
Pror JloroopHoe A0COJIIOTHOE€ 3HAdYeHHE JABICHUS ot 0 1o 2,5 MIIa
BOJIbI B TPYOONPOBOJIE. (ot 0 10 25,493 krc/cm?)
Jatuuk P Hcnonp30BaHne naTyrKa JaBJICHUS Bx1./BeIkit.

2.7.3 Tlapametpsl, He UcCHOIb3yeMble B KOHTeKkcTe 3amanHoit CU u OPT, a
takoke s uckmouéHHbIX [P, 1/ u TC B UK moryT ObITh IPOM3BOJILHBIMH.

2.8 Hacrpoiika q1uckpeTHoro Bxojaa kourpojs CO®0

- B wmenio "HAPAMETPBI"—-"B/1"—"HK"—"HKNe"—"KourtpCPO"
BbIOpaTh myHKT "D1" mam "D2' Tem cambiM yCTaHOBMB KOHTpPOJb CHUTHAaJa
(GyHKIIMOHATBHOTO OTKa3za s BeiOpaHHOro MK 1Mo COCTOSIHMIO JUCKPETHOTO BXOJa
D1 nmu D2.

- B menio "ITAPAMETPBI"—-"CUCTEMHBIE"—"JIornuka D1(2)" BbIOpath
OJIH U3 BapUAHTOB:

"H3" (HOpMalbHO 3aMKHYTHIH) — MPH OTCYTCTBUH (YHKIIMOHAIHLHOTO OTKa3a
curHajbHbii Beixoa [IP HaxoauTcs B 3aMKHYTOM COCTOSIHUM;

"HP"' (HOpMaJIbHO Pa30MKHYTBIN) — MPU OTCYTCTBHE (DYHKIIMOHAIBHOTO OTKa3a
CUTHAJIbHBIN BbIXOA [IP HaxoauTca B pa30OMKHYTOM COCTOSIHUM;

- B menio "IAPAMETPBI"-"CUCTEMHBIE"—"T noars. D,U" yctanoBuThH
JUIUTEIBbHOCTh YCTOMYMBOIO COCTOSIHUSI OHCKpeTHbIX BxoAoB (oTr 1 mo 100 c)
«a"TUAPEOE3rY;
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2.9 Hacrpoiika TUCKPeTHOr0 BXoJa KOHTpoJsi nutanus [TP

- B menio "NAPAMETPBI"—"BJ1"—"UK"—"UKNe"—"Kontp.U" BBIOpaTh
nyHkT "UL(2)" TeM caMbIM OmpeaenB HEOOXOAUMOCTh KOHTPOJIA mutanus [1P s
BeIOpanHOT0 UK 110 cocTostHuIo nuckpeTHoro Bxoaa Ul wmm U2.

- Ycranoska B MmeHi0 [IAPAMETPBI"—"B/I1"—"UK" —"UKNe"—"Kountp.U"
napamerpa «Her» otkmouaer koHTposib muTaHus [IP BeiOpanHoro UK (ms
aBTOHOMHBIX [P mim MexaHn4ecKuX BOAOCUETIMKOB).

2.10 Hacrpoiika TUCKPETHOI0 BHIX0/a

B Berumciurene peann3zoBaHo 10 TUIIOB HEMITATHBIX CHUTyaIlud (711 Ka)JIO0TO
TEIJIOBBO/IA), KOTOPHIE MOTYT HHUITMUPOBATh cpabaThiBaHne (pa3MbIKaHUE KOHTAKTOB)
JUCKPETHOTO BhIxoaa DO (Tabimma 12).

Ta6muna 12 — Turbl HEMTAaTHBIX CUTYyaIui

ITone Hemrratnas cutyanus

1 | 3aduxcupoBaH 0TKa3 KaHaja(OB) U3MEPEHHS TEMIEPATYPHI

3adukcupoBaH 0TKa3 KaHajta(OB) M3MEPEHUs TaBJICHUS

3adukcupoBan otka3s (1o yacrtore win CPO) kaHana(oB) M3MEpPEHHUs pacxoja

3adukcupoBaHo oTkiIoueHue nutanus [1P na TB

g1 (WD

3aduKcupoBaHa pPa3HOCTh TEMIEPATyp MEXAY IMOJAIIMM U OOpaTHBIM
tpyoorpoBogoM Ha TB menbiie Atpin (Atmin = 2 umm 3 °C)

3aduKcUpoBaH BBIXOJ Pacxojia 3a JOIMyCTHMbIE IpaHuUIlbl auanazona (Vmin u
Vmax, V # 0) xors 6b1 1o ogHOMYy MK

OTtpuraTenbHOE 3HaUeHNE TerioBoi sHeprun (Qwu) 3a gac

Pasnocts macc (M1-M2) Bue auanasona B TB (1. 2.11.4)

O] O

YacoBoii 00b€M BHE YCTAaHOBJICHHBIX T'paHull X0Ts Obl o ogHoMy MK

10 | OrpunarenbHOE 3HAYCHUE CIIPABOYHOM TerIoBo# sHeprun (QC) 3a yac

Bbibop HewmTaTHOW CHUTyallMd, NpU BO3HUKHOBEHHMH KOTOPOM cpaboTaer
JVCKPETHBIN BBIXOJ, TPOU3BOJANUTCS YCTAHOBKOM Kona "1" B COOTBETCTBYIOLIEM IIOJIE
MeHto "Curnaa HC" (pucynok 5). Hymepaumusi moJjieii BBOJAA CHPaBa HAJIEBO.
Jlonmyckaercsi ycTaHOBKa KOMOMHAIIMK ISl Kaxkaoro TB W3 HECKOIbKMX HEITAaTHBIX
cuTyanuii ooveanHsemMsix o cxeme "MIJIA".

Cur g a H C
1 001 0 0 O0OO0O0O

PucyHok 5 — OKHO MEHIO pH HACTPOMKE AUCKPETHOTO Bbixoaa Ha HC
(YcranoBneHo cpabaThIiBaHUE JUCKPETHOTO BhIxoaa B moje 7 u 10)

2.11 KoHTpoJib u3MepsieMbIX IapaMeTPOB

B BblunciuTene 3aj0K€HAa BO3MOXKHOCTH  HCHOJIB30BAaHUS  AJITOPUTMOB,
MO3BOJISIFOIIMX B ONPEACHEHHBIX CUTYyalUMsIX OCYIIECTBIIATH 3aMEHY HW3MEPEHHBIX
3HAUYCHW Ha JOTOBOpHBIE 3HA4YeHUs (KOHCTaHThI). IlojcTaHOBKA KOHCTaHT
OCYIIECTBJISIETCSI B PE3yJbTAaTe IMPOBEPKH 3HAYCHUN HW3MEPEHHBIX MapamMeTpoB IO
3aJlaHHBIM KPUTEPHUSIM, C BOBMOXKHOCTBIO (PUKCAIIMU COOBITUM B ’KYpHAJI€ HEIITATHBIX
CUTYyaLUH.

28



2.11.1 KoHTpoJib TeMIepaTyphbl

JUig 3ajaHus peakiuu BeIYMCINTENS Ha (pyHKUMOHAIBHBIN oTKa3 TC B TeueHue
oTu€THOro 4aca wucnosb3yercs mnapamerp "Kourp t". Bo3moxHble 3HaueHUs
napaMmerpa ykazansl B Tabnuue 13. Ilpu Bo3nukHOBeHuu otkaza TC B UK, B apxuBe
HC nenaetcs TONBKO OfHA 3a1TKCh (IO IEPBOMY COOBITHIO) 32 OTUETHBIH Yac.

Tabnuia 13 — BapuaHnTel KOHTPOJISI TEMIIEPATYPHI ITPH BBIXOJIE 3a IMana3oH (0TKase)

Texymmue Apxus
Hapaverp Konrp. 1 3HauyeHue Tpmsmak 3HauyeHue Apxus
HC HC
Cuer OTM. (---) (---)
tl, t2, t3, t4 C I}OI[CT. tﬂor, «Iy t/:[or.+ tncnp.COCT «tNoly
CuérT ocT. tmnp, COCT. tI/ICl'I‘p.COCT.
» : () ()

[TIpu yxazanueix B Tabmuie 13 3Hauenusx mapamerpa ' Kowmtp t"" mms TB
comepxarero otkazaBmuid TC BRINONHAIOTCS CICAYIOIIUE TCUCTBHUS:

¢"Cuétr oTm." — 3a otuérHblid yac npu otkaze TC, B coorBercTByromem UK,
Macca TPUPABHUBACTCS HYJIIO (Jake B CIy4ae KPAaTKOBPEMEHHOTO OTKa3a), TaKKe
oOnyssiroTest cootBercTBytomme Qu, Qc m dM. B uHTepBalIbHOM apXHMBE BMECTO
MOKA3aHU CPEAHEB3BELICHHOW TEMIIEpAaTypbl 3a OTYETHBIA Yac 3alUChIBACTCA
NpU3HAK OTCYTCTBUSA 3HaueHUit (---). [Ipu sTom unTepBaybl Bpemenu Tdo, Toc, THim
0 OKOHYaHMM OTYETHOIO 4Yaca yBenuuuBaroTcsa Ha 1 yac, a TpO oruétHOro wyaca
PUPABHUBAETCS HYIIIO.

¢"C moact." - pacu€T TemaoBOM sHepruu, a Takxke M ocyiiecTBisercs ¢

UCIIOJIb30BAHUEM 3HA4YCHUsI mapamerpa Uior, IpeaycTaHOBICHHOTO ISl OTKa3aBIIEro
TC B UK. 3a otuétHbIi yac cooTBercTBYIOmMe Qu u/mwm Qc, a tTaxke dM conepkar
3HAYEHUS, MOJYUYEHHBIE C HMCIOJIb30BAHUEM pPEAIbHBIX W JAOTOBOPHOM TemmepaTyp.
CpenHeB3BelleHHass TeMIleparypa M Macca 3a OTYETHBIM 4ac — colepxkar
MPOMOPIIMOHANIBHEIE  JIOJIM € HUCIHOJIb30BaHUEM  (DaKTHYECKUX U JOTOBOPHOM
TEMIEpPATyp.

¢"Cuér ocrt." — pacuér coorBercTByrommx Qu w/mmu QcC, a Takke dM
ocranaBnuBaercs. WurepBanel BpemeHu Tdo, Tum u Toc yBenuumBarorcs 1o
OKOHYAHWHU Yaca Ha (pakTuueckue 3HaueHus (BpeMs HeucrpaBHOro coctosiHust TC).

3a oru€THBIM Yac coorBercTByromMe 3HadeHWs Qu, Qc, a Ttake dM
BBIYUCIISIIOTCSL C HCHOJIb30BAHHEM TeMIEpaTyp TOJIBKO 3a MEpPUOJ HCIPABHOTO
coctosinua TC. CpenHeB3BellEHHas TeMIleparypa M Macca 3a OTYETHBIM 4Yac
BBIUUCIISIIOTCSL TOJIbKO 3a mepuoj ucnpaBHoro cocrosuuss TC B MK. Ecnu Bech
otuétHbiil yac TC Haxomuics B COCTOSIHUU (YHKIIMOHAIBHOTO OTKa3a, 3HaueHus: Qu
u/unmn Qc u coorBeTcTByrone dM 3a OTYETHBIN Yac MPUPABHUBAIOTCS HYIIO, a JUIs
3HAYEHUsI CPEIHEB3BEUICHHONW TeMIEpaTypbl YCTAHABIMBAECTCS MPU3HAK OTCYTCTBUSA
3Ha4yeHus (---).
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2.11.2 KoHTpOJIb PA3HOCTH TEMIEPATYPbI

I[JISI CXEM HM3MCPCHUA TEILIOBOM 9HCPIruMl BBIIMOJIHACTCA KOHTPOJb Pa3sHOCTHU

TeMIepaTyp MexIy HOalomuM u obpaTHbM TpyoonpoBogom (dt=t1-t2) B kaxmom
TB.

[Ipu pasHOCTH TeMmIepaTyp Hike pomyctumoli rpamumel (Ot < dimin)
BBINIOJIHAIOTCS IEUCTBUS B COOTBETCTBUHU C 33JaHHBIM Uil TB 3HaueHueM napamerpa
"KonTtp dt" u3 tabimier 14 (kpome CU 8, ®PT 5 B cocTostHum peBepca cm.im.2.3.9).

[Ipn Bo3HukHOBeHMH ykazanHo HC, B apxuBe HC nenmaercs TOJNBKO OJlHA
3anmuch (MO TIEPBOMY COOBITHIO) O BO3HHUKHOBEHHUH/TPEKPAIICHUH COOBITHS 3a
OTYETHBIN Yac.

Tabnuna 14 — BapuaHThl KOHTPOJISI pa3HOCTH TeMIiepatyp dt

? Texymue Apxus
=
2 Komrp. dt Ipusnak 3Hauenune ApxuB
=) 3HAYeHHUe 3HayeHue
= HC Qu | Qc | dM HC
be3 monct. | ¢akr. dt «» daxr. dt daxr.
dt C nmoxcr. dtmin «b» tmin tosp=tnon~ Otmin | «dt< Atmin»
Cuer oTM™. (---) «» (---) 0
Cuer ocT. (---) «» (---) dakt*
*Qc u dM cooeparcam gpaxmuueckue 3nauenusi, Qu cooepocum paxmuueckoe
3nauenue 3a nepuoo omcymcemeus HC dt < dtpin.

VYkazaHHas KOHTpOJIbHAs (DYHKIIUST TPUMEHSETCS TOJBKO MPHU OTCYTCTBUU
otkaza TC B moparoiieM U oOpaTHOM TPyOOMpOBOJAx, JUOO B Cilyyae MOJICTAHOBKU
JIOTOBOPHBIX 3HaueHuil temneparyp npu otkaze TC. Ilpu ykazanueix B Tabiuue 14
3HaueHusx mapamerpa "'Konmrp dt" mis coorBercTByromero TB BbIMONMHSIOTCS
CIEIYIOIINE JEUCTBUS:

¢"be3 moact." — pacuér Qu u Qc BeIMOJNHICTCA MO (PAKTHUESCKUM 3HAYSCHUSIM
temneparyp B UK naxe B ciayuae dt < diyin. ®uxcupyercs sanuck B apxuse HC o
BO3HUKHOBEHHUU COOBITHS 3a OTYCTHBIM vac. WHrepBanm Bpemenm Tdt He
YBEIUYHUBAETCS.

e"C mouer." — mpu obuapyxkenun HC dt<dtyin, Bemonnsercs 3amena
U3MEPEHHOI0 3HAayY€HUs TeMIepaTrypbl B OOpaTHOM TpyOONpOBOJE Ha 3HAUYECHHE
toop=tmon - dtmin. ®uxcupyercs 3anucek B apxuse HC 0 BO3HUKHOBEHHH COOBITHS 3a
OTYETHBIA 4Yac. Pacu€r TEIuioBOM JHEPIUM BBIIOJIHAECTCA C MUCIIOJIBb30BAHUEM YXKE
3ameHEHHOro 3HaueHus logp. IIpm 3TOM cpermHeB3BemeHHas Temmeparypa mo WK
obpatHOoro TpyOompoBoJa 3a OTYETHBIA 4Yac OyJeT coAepKaTh MO0 3HAYCHUI
toop= tnox - dtmin, mponopuuonansuyro nepuony neiicteus HC dt < dtyin. MuTepsan
BpeMenu Tdt He yBenuuuBaeTcsl.

¢"Cuét oTMm." — npu Bo3HuKHOBeHHH HC dt < dtmin B TeueHnn oT4€THOrO Yaca,
¢ukcupyercst 3anuch B apxuBe HC 0 BO3HMKHOBEHHMH COOBITHS 3a OTUETHBIN dac,
obnyssroTest coorBercTBytomme Qu, Qc u dM (maxke B ciaydae KpaTKOBPEMEHHOTO
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coObitust). MutepBansl Bpemenu Tdt, Toc, THII yBeaHYHMBAIOTCS 1O OKOHYAHHH
OT4ETHOrO Yyaca Ha | yac.

¢"Cuér oct." — ipu Bo3uukHOBeHMu HC dt < dtyin pacuér TerioBoit sHEprun
ocranaBnuBaercs. [lpum Bo3BpamieHUM K HOpME BO300OHOBIsieTcs pacuét Qu.
®uxcupyetcs 3anuch B apxuBe HC 0 BO3HUKHOBEHHH COOBITHS 32 OTYETHBIN yac. Qc
u dM conepxar ¢pakTuyeckue 3HaueHHs, a QU comep HT (haKTHUSCKOe 3HAUCHHE 32

nepuon orcyrereus HC Ot < dimin. Wuatepsan Bpemenn Tdt x okxoHuaHuio uaca
ysenuuuBaercs Ha Bpems aeiicteus HC dt < dimin.

2.11.3 KoHTpoJab 4acoBoro o0béma

IIo oxkonuanum dyaca, ans kaxaoro MK B kaxgom TB B cooTBETCTBHE CO
3HayeHueM mnapamerpa "Koutp. V" B Tabmmme 15, BBINONHSETCS KOHTPOJH IIO
HAOpaHHOMY YaCOBOMY O0BEMY.

Tabnuua 15 — BapuaHThl KOHTPOJII 4aCOBOro 00bEMaA

V(l)aKTZO 0< V(paKT < Vmin Vq)aRT > Vmax
Koutp. V [ 34ayen
e HC* 3HauyeHHe HC* 3HauyeHHE HC*
Her 0 HET V par HET V paxr HET
Bes nmoxcr.1 0 HET V pasr HET V paxr «<»
Bbes nmoxct.2 0 «>» V pasr «>» V paxr «<»
C noxcr. Vmin «>» V min?) «>» Vior?) «<»
C moacr. u
V mi «>» V min?) «>» Vo2 «<»
KOHTp U]_) min min Jaor
Cuer oM. 0 «>» V pacr «>» V paxr «<»

*) Ykazaunblii npusaak HC oToOpakaeTcs B 3aIUCAX UHTEPBAILHEIX apXMBOB IS
COOTBETCTBYIOLIETO IIapaMeTpa.

D Tlpn mnpomamaHuy ceTeBOro INUTaHWs B apXUB 3allUCHIBAETCS 3HAUYCHUE
JTOTOBOpHOTO 00BeMa (Vor) B cooTBeTCTBYIOMMM Ko HC.

%) TlogmeHa HE BBITIONHSETCS B cioydae otkaza TC B UMK, mokazaHusi KOTOpOTO
BIIMAIOT Ha Pacy€T TEIJIOBOM HSHEPrHH, W HacTpoiiku mnapamerpa “Kontp 1”7 —
“Cuér ocT.”

[Ipu HacTpoilke KOHTPOJISI YacoBOro o0ObeMa Jii TYMNUKOBBIX CHCTEM
BogocHaOxkenuss (XBC, I'BC, moanuTtka u T.N.) PEKOMEHIYETCS HCIOJIb30BaTh
3gauenune «Her» unm «bes moact. 1».

3aMeHbl 3HaUeHUN 00bEMA BO3MOXKHBI B ClIydae OTKIIIOUCHUS MUTaHUS B TEUCHUE
yaca, a TakKe NpH HaIMuyuu TokasaHuid oO0béMa V B MUK, BeIXOmAmmx 3a
HACTPOCHHBIN auama3on VMin u Vmax.

B 3aBucumMoctu oT 3amanHoro mnapamerpa ' Kontp. V', mis UK Bo3moxHBI
CIeNyIoNe BapuaHThl 3aMEHBI 3HaueHUW OO0BEMOB W mepuoaoB aeiictBus HC mo
OKOHYaHUU OTYETHOIO Yaca:
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e "Her" — ¢ukcupyrorcs ¢akrtudeckue o0bEMbl. KoHTposis yacoBoro o0bnéma
s UK we Bemoansercs. Tpu Gv<Vmin/g unun  Gv>Vmax/d WHTEpBabl BpeMEHU
Tmn u TmxX ©He wusMensitorca i coorBercTByromiero TB. Jlanusie HC He
bukcupyrorcs.

e "be3 moacr.1" — dukcupyrorcs Pakruueckue o0bEMbI. [Ipn Gv>Vmax/u
YBEIMYMBACTCS MHTEPBAI BPEeMEHH TMX Ha BpeMs JAHHOTO COOBITHS 32 OTYETHBIN
gac. Tmn He u3mensieTcs. B nnTepBaibHOM apxuBe pukcupyercs mpuzHak V>VmMmax
3a OTYETHBIN Yac, a B apxuBe HC cobriTie Gv>Vmax/y.

e "Be3 moact.2" — pukcupyrorcs pakruueckue o0bEMBL. [Tpu Gv<Vmin/a nm
Gv>Vmax/d cooTBETCTBYIOIIME UHTEPBAIIBI BpeMeHr TN uinu TmMX yBennuuBaroTcs
Ha JUINTEIBHOCTh YKa3aHHBIX COOBITUH 3a OTYETHBIA yac. B mHTEpBanbHOM apxuBe
¢ukcupyercs mpuszHak V<VmIn mwmu V>Vmax 3a otuérHeii dac, a B apxuBe HC
coosrTre Gv>Vmax/4 wim Gv<Vmin/u.

e "C moxct. " — nmpu V<VMIN BBIMOIHIETCS 3aMeHa 4acoBOro oobéma Ha VMin,
a npu V>Vmax Ha Vaor. COOTBETCTBYIOIIME MACChl MEPECUYUTHIBAIOTCS HAa OCHOBE
BBINIOJIHEHHOM MOJACTaHOBKU. MHTEepBanel Bpemenn Tmn wim TmX, a takke THII Ha
pyOeke OTYETHOTO Yaca yBeIMUMBAIOTCA Ha 1 yac, a BpeMs HopMaibHOM paboTel Tpo
obnyssiercs. B unTepBanbHOM apxuBe pukcupyetcs npusHak V<Vmin uwian V>Vmax
3a oT4€THBIM 4Yac, a B apxuBe HC cdukcupyercs cobwsitue npu Gv>VMmax/u wiu
Gv<Vmin/a.

e "C moact. u Konrp.U" — npu nanuuum nurtanus [1P B TedeHue Bcero yaca,
OCYIIIECTBIIICTCS. 3aMeHa 4YacoBoro oOwéma B ciydae: V<VmIn wa Vmin, a mpu
V>Vmax na Vaor. CooTBEeTCTBYIOIIME UHTEPBAIBl BpeMeHn Tmn miaum Tmx, a takxke
THII MO OKOHYaHUU OTYETHOTO Yaca YBEJIMYMBAIOTCS Ha 1 yac, a BpeMs HOpMaJIbHOM
pabotel TpO oOHyssieTcss. B uHTepBanbHOM apxuBe (GUKCHUpyeTcs mpusHak V<VMIn
wm V>Vmax 3a oru€rtHeiii vac, a B apxuBe HC duxcupyercs coObITHE TpU
Gv>Vmax/4 i Gv<Vmin/u.

Ecou Obuto ortkmoueHne nutTaHus [IP B TeueHmm oTuéTHOrOo dYaca (maxe
KpaTkoBpeMeHHoe), To Vuac = Vjor, uatepBaibl Bpemenu Tam, Toc, THin Ha pyOexe
OTUETHOTO Yaca yBEJIMYMBAIOTCA Ha | yac, Bpemss HOpMasibHOW paboTel TpO
0o0HYyJIseTCS.

o "Cuér orm." — mpu V<Vmin uaun V>Vmax nmoaMeHa 4acoBOro o0béMa He
BeimostHsieTcs (Vyac = Vakr). 3a oT4€THBIN Yac 0OHYISIOTCS COOTBeTCTRYOMUE QUH,
Qc u dM. HnrtepBas BpeMenn THIII 10 OKOHYAHHH OTYETHOTO Yaca yBEIUYUBACTCS Ha
1 4ac, Bpemst HopManbHOU padoTel TpO oOHymnsieTcs. MHTepBanbl BpemMenn Tmn u
Tmx yBenuuuBaroTcsi Ha (hakTUUECKUE 3HAYEHUS 3a OTUETHBIA 4yac. [Ipu BbIxone 3a
JMara3oH U3MepeHuid 3HaYeHn 00bEMHOT0 pacxona (Gv>Vmax/a wim Gv<Vmin/q)
B TeueHue daca B apxuBe HC Bo3MOKHA peructpaiusi TOJIBKO OAHOTO (TIEpBOTO)
COOBITHSI KQKIOTO THTIA 32 YaCOBOM MEPHUO/I.
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2.11.4 KoHTpOJIb PA3HOCTH YACOBbIX MaCC

B cxemax u3MepeHHs TEIUIOBOW SHepruH, ¢ pacuérom mapamerpa dM 1o
dbopmyllaM ¢ uHcmnojib3oBaHHEeM pazHocTh Mace M1 um M2, Bo3MOXeH KOHTPOJIb

HeOasmanca macc (HB):

. dMmax
HB = (M1 + M2) + == (8)

JlomyctuMasi BelnM4YMHA HeOaslaHca Macc 3amaetcs B % mapamerpom dMmax.
KonTposp Hebamanca Macc MPOU3BOIUTCS B KOHIIE Yaca 10 YacOBBIM Moka3aHusiM M1
u M2 ¢ yu€rom 1. 2.11.3.

Ecin mapamerp dMmax=0 To BenmunHa HebalaHCa MacC CUMTASTCS MCXOJIS U3

bopMyIIBI:

HE — Ml*Ef n ME*Ef 9
100 0o O

rae Ex=£(2+0,02Gmnal/G) — oTHOCHTEIbHAS TIorpentHocTh T1P kimacca 2;

win Eq=%(1+0,01GmalG) — oTHOCHTENBHAS TorpemHocTh [IP kiacca 1

Gmax — MakCUMaJbHOE 3HayeHHe OOBEMHOrO pacxola H3MEPSIEMOro
npeoOpa3oBareseM pacxojaa (MakCHMaNbHBIH 00BEM 3a uac, 3amaéTcs MmapaMeTpoM
Vmax), G — 3HaueHue CpeHEro H3MEPEHHOT0 00BEMHOTO pacxo/ia 3a Jac.

B 3aBucumoctu ot 3HadeHus napametpa 'Kontp. dM" (tabmmma 16) Bo3mMoxHA
3aMeHa (PAKTHYECKMX 3HAYCHUH Macc, a Mpu OToOpakeHuu mapamerpa M B
UHTEpBaJIbHOM apxuBe (ukcupyercs npuzHak HC «!».

Tabnuma 16 — BapuanTbl KOHTPOJISL pa3HUIIB! ''UacOBBIX Macc'

-HB 0 +HB  dM=M1-M2
KonTp.dM i i i Ko
Her M m3mep., HC He pukcupyercs
be3 moxcr.1 M uzmep.+ HC «!» M wu3mep.
bes noacrt.2 M m3mep.+ HC «!» M usmep. M usmep.+ HC «!»
C noxcr.1 M mmep.+ HC «!» OISR EESEIE M m3mep.
C noxacr.2 M uzmep.+ HC «!» Cpeanee 3HaueHue M uzmep.+ HC «!»

o "Het" — xoHTpOJH HEOATAHCA MAcC HE BHITIOJHAETCS. B apXuB 3anmuchiBarOTCsS
u3Mmepennbie 3Hauenuss M1 u M2. HC ne duxcupyercs.

e "be3 moact.1" — KOHTPOJIUPYETCS TMPEBBINICHHE OTPHUIATEIILHONW Pa3HOCTH
macc (M1-M2) nax BenmmumHOUM HeOanaHca ¢ (pUKcalueidl B MHTEPBaJIbHOM apXUBE
npuszHaka HC «!». B apxuB 3anuceiBatotrcst usMepeHHsble 3HaueHuss M1 u M2.

e "be3 moacr.2" — KOHTpONIHMpYETCs MpeBbiiecHue pasHoctu Mace (M1-M2) no
MOJIYJIIO HaJ BEJIMYMHON HebasaHca ¢ ¢puKkcalyell B MHTEPBAIIbHOM apXHBE MpU3HaKa
HC «!». B apxuB 3anucbeiBatoTcs U3MepeHHble 3HaueHuss M1 u M2.

e "Cmoacr.1" — eciii pa3HOCTh MAcC HaXOAUTCS B IMANA30HE

(-Hb) < (M1-M2) <0,
TO B apXUB 3alUCHIBAIOTCS cpeanue 3HaueHuss M1=M2=0,5-(M1+M2). IIpu pazHoctu
macc (M1-M2)<(-HB) B  uWHTepBaJbHBI apXWUB 3alUCHIBAIOTCS (PAKTHUCCKUE
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n3MepeHnslie 3HaueHust M1 u M2, u npusnak HC «!». B cinydae 3HaueHus pa3HOCTH
macc (M1-M2)>0 B apxuB 3amMChIBAIOTCSA U3MEPEHHBIC 3HaueHUs M1 1 M2,
e "Cmoacr.2" — eciu pasHocth Mace (M1-M2) HaxoauTes B Auamna3oHe:
—Hb < (M1-M2) < +HB,
TO B apXWB 3aMKCHIBAIOTCS cpennue 3HaueHuss M1=M2=0,5-(M1+M2). B npotuBHOM
CIy4ae B apXWB 3alMCBIBAIOTCA (PAKTHUECKHE W3MEpeHHble 3HadeHus M1 u M2 u
npuzHak HC «!».

151 KOHTPOJIsI KOPPEKTHOCTH 3aMeHbl M1 u M2 Ha cpeaHee 3HAUEHME, B
apxuse "3A YAC" Bceraa 3anucbiBaercst pasnoctb macec dM, pacCuuranHasi mo
daxkTHyeckuM pe3yabTaTaM u3MepeHud (¢ yvuétom mn. 2.11.3)., a B apxuBax
"3A CYTKH" u "3A MEC/SIIL", paccuuTaHHASA ¢ YYETOM BO3MOKHBIX IOJIMEH.

2.11.5 KoHTpOJIb 4aCOBBIX 3HAYEHUH TENJIOBOMH IHEPrUMn

[To pesynbratam paboThl mpubOopa 3a OTUETHBIA Yac BBINOJIHSETCS KOHTPOJIb
4aCcOBBIX 3HAYCHMI TeTIoBOM 3Hepruu Qu u Qc Ha OTpHILIATEIbHOE 3HAYCHUE.

B cootBercTBMM co 3HaueHuem mnapamerpa ''Konwrp Q" (tabmmma 17)
BBIYUCIIUTEITH BBIMTOJHSAET PETUCTPAIMIO U KOPPEKIHIO PE3yIbTATOB BIYMCICHHIA.

Tabsnia 17 — BapuaHThl KOHTPOJISI YaCOBBIX 3HAYEHHI TEIJIOBOM SHEPrUU
* QI/IQ)aKT<0 Qc(baKT<0
Koutp.Q
3HaveHnne npusHak HC 3Havenne npusHak HC
Her QUgaxr HET QCparr HET
be3 noxcr. QU pair «I» QCpaxr «I»
C nmoxcr. 0 «!» 0 «»
Cuer oTM. --- «!» --- «!»

* - mpu orpumareabHoM 3HaueHMH Qu w/mimm Qc, UTOrOBBIE 3HAYECHUS TEIUIOBOM
DHEPIUU YMEHBIIAIOTCH.

e "Het" — KOHTpOIH OTpHUIaTENbHOTO 3HAUCHUS QU 1/ Qc He BBITOTHSICTCS.
B apxuB 3amuceiBactcs (akthdeckoe 3HadeHue yacoBoro temia Qu (Qc). HC B
WHTEPBAIBHBIX apXHUBaX HE (PUKCUPYETCH.

e "Bbe3 moact." — BBIMONHIETCA KOHTPOIb OTPUIIATEILHOTO 3HaueHUsT Qu u/mmun
Qc ¢ dukcanueit B vHTEpBaIbHBIX apxuBax npusHaka HC «!». B apxuB 3anuceiBaeTcs
(akTrueckoe 3HaueHrne yacoBoro Termia Qu(Qc).

e "C moact." — npu orpuniareabHoM 3HadeHUH Qu u/mmm Qc 3a OTUETHBIN Yac
cooTBeTCTBYIOIME Nokazanuss Qu w/mnmu Qc oOHynstoTca. B MHTEpBabHOM apXxuBe
dbukcupyetcs mpuznak HC «!».

e "Cuér oT™m." — ipu oTpuniareabHoM 3HaueHH Qu u/mau Qc 3a oTYETHBIN Yac
COOTBETCTByWOIME Tmokazanuss Qu wwm Qc  3aMEHSIOTCS Ha  «---).
B unrtepBansHoM apxuBe pukcupyercs npuzHak HC «!». Tonabko B ciiydae QUparr<0
cuéTunku BpeMeHn HemrTatHoW pabotel (Tum, Toc u Tdo) npupaBHUBarOTCS
3Ha4YEeHUIO | u.
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2.11.6 KourtpoJsb npeodpa3oBareJieii pacxoaa

B BbIuMcnuTEene NPEenyCMOTPEH KOHTPOJb PabOTOCIOCOOHOCTH U BHEIIHETO
nutanus [IP. Beraucnurens omnpenenser pabdorocnocobHocts [P mo wactorte
BXOJHOTO curHana. Eciam 3HadyeHwe 4YacToThl BXOJHOro curHaina c¢ [IP Bbime
ycranoBjaeHHoro npeaena (m. 2.1.10), BeIUHCINTENh OCTaHABIMBAET CYET 00BEMA M
Macchl, yCTaHaBIMBAeT Mpu3Hak HepadoTocrocobHoctu 1P ''---"" Ha uHAMKaTOpE U B
xypHaie HC ¢ukcupyercs ykazaHHoe coObiThe. J(OMOTHUTENBHO KOHTPOJIb
pabotocriocooHoct [IP mo curnany C®PO ompenensieTcss BHIOOPOM MapameTpa
"KonTp.CPO" B Hactpoiikax UK (11.1.7).

Kontpons nutanus IIP omnpepensercs BoiOopom mapamerpa ''Kontp.U™ B
HacTpoiikax UK:

"OOmmMii'' - 0 MUTAHUIO BLIYKUCIIUTEI,

"U1" — no ananm3y coCTOSIHUS AUCKPETHBIX Bxoa Berurciurens Ul (m.1.8);

"U2" — mo aHam3y COCTOSIHUS TUCKPETHBIX BXoj1a Berurciuress U2 (1m.1.8);

"WuauBua."" - KOHTPOJIb MUTAHUS PACXOJOMEPOB C MHBEPCHBIM HMITYJILCHBIM
BBIXOJIOM (Tpy Hanmuuwu nuTadus [1P, pasMpikanue CUTHAIBHOHN IIEMH JOJDKHO OBITH
JUTUTEIBHOCTHIO He Oosiee 3 ¢)

"Het" — xoHTpOsb nTanus [P oTkimo4éH (U1 MEXaHUYECKHUX BOJOCUETUNKOB
v [1P ¢ aBTOHOMHBIM ITUTAaHUEM).

[Ipouienypa HacTpOMKHM AUCKPETHBIX BXOJIOB yKa3aHa B 11.2.8 u m.2.9.

[Ipu orcyrctBuun nurtanus I[IP B menro "TEKYHIHUE'" BMecto 3HaueHus
00BbEMHOTO pacxojila 0ToOpakaeTcsi MPU3HAK OTCYTCTBUS 3HaueHuu '---" (1m.3.3.1).
®dukcupyeTcs HelTaTHAs CHUTYallMsl, UTOTOBBIE CUETYMKHU MPOTEKIIEro 00bEMa H
Maccsl 1o cootBeTcTByromemy MK ocranaBnmBaroTcs.

3 Hcnonb30BaHue M0 HA3HAYEHHU IO
3.1 DkcniyaTauMoHHbIE OTPAHMYEHUS

3.1.1 Dxkcmnyararus BBIYUCITUTENS IPOU3BOIUTHCS B YCIOBUSX
BO3JICUCTBYIOIUX  (PAKTOPOB, HE MPEBBIMIAIONIUX  JOMYCTUMBIX  3HAUYCHUH,
MPUBEACHHBIX B Ta0JHIIC 2.

3.1.2 He pomyckaeTcsi MpUMEHEHHE TepMOIIpeoOpa3oBaTesieii COMPOTUBICHUS C
pa3ubiM THIOM HCX.

3.1.3 Pa6oTa BLIYHMCJIUTEISI B IITATHOM pesKMMe 00ecreYuBaAeTCs TOJbKO 0T
BHEIIIHEr0 MCTOYHMKA MUTaHus. PaGora 0T ABTOHOMHOI0 MCTOYHHMKA NMUTAHMS
OCYILIECTBJISIETCS ¢ OTPAHMYEHUSIMH, VKA3AHHBIMH B 11 2.2.2 1 2.2.3.

3.2 TloaAroroBKa BBLIYHCIUTEIA K UCMOJIH30BAHNIO

3.2.1 Tlepen ucmnoib30BaHUEM BBIYMCIUTENS MPOBEPHTE €r0 KOMIUIGKTHOCTh Ha
COOTBETCTBHE IKCIUTYyaTallMOHHOW TOKYMEHTAIIUH.

3.2.2 BhINOIHUATE BHEITHUN OCMOTP.

3.2.3 Pa3memnienne M MOHTaX BBIUYMCIWTENS IPOU3BOJIUTH B COOTBETCTBHUH C
TpeOOBAHUSIMU IKCILTYaTAIMOHHOM IOKYMEHTAIIUH.
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3.3 MHcnoab3oBaHue BLIYUCJIUTEIA
3.3.1 IIpocMOTp TeKyIIMX MOKA3AHUI

[IpocMoTp TeKymMX MOKa3aHU (Temmeparypbl, OOBEMHOIO M MaCCOBOTO
pacxoja, JaBJCHUS, Pa3HOCTH TeMIeparyp U TemioBoi moTok) mo TB1, TB2 u TB3
BoinostHseTcs B MeHio "TEKYIIUE" (mpunoxenwue I, pucynok I'.1).

Boibop Mexay rpynmnaMu OTOOpakaeMblX MapaMeTpoB NPHHAAJIEKAININX K
omnomy WK wm oOmmumu mapaMeTpaMyd TEIUIOBOTO BBOJA, OCYIIIECTBIISETCS

KOPOTKMM Ha)XaTHUEM KJIABUIIU @ 158105 @ Ilepememienne 1o napamerpam

rpynnsl MK — kinaBummamu @ WIH @
[Tpumep mpocMoTpa TEKYIINX MMOKa3aHUN yKa3aH Ha pUCYHKE 6.

Ne Tennosozo 6600a

O6vémnbiil Maccoswiti Lasnenue
Temnepamypa pacxoo pacxoo

v v v v v
TB1 t1 =>|TB1 Gv1 =| TB1 Gmi1 | TB1 P1
x.xx "Cl<eal  xxxx.xxx m3/u[A XXXX.XXX T/4 [<A]  xxxx.xxx MIMa
—>

T [0 < ]

= Rk = Rk L= v P = | = e
LI@__Q_J@LEQJE¥LJ¢#I@_E@EJ | TRl P2
M =B 13 L To1  moa L Tor Aa [ onr o4
, B 8 [ TB1_ Gvw [ TB1 Gm3 ;| TB1 P3 |

TB1 06w dt|=>[TB1 Ob6w &
xx.xx °C [<a] xxxx.xxx FOx/q
x

A
Paznocms Tennosoti
memnepamyp nomox

Pucynox 6 — [Ipumep mpocMoTpa TEKYIIUX MMOKa3aHUH

B pexume "Paboma" u mnpu orcyrctBuum HC, nemaronmx HEBO3MOXKHBIM
U3MEPEHUE KOJUYECTBA TEIUIOBOM HHEPruH, BBIYUCISIETCS W OTOOpa)kaeTcs Ha
WHJIMKATOPE HE HYJIEBOE TEKYyIllee 3HaUeHue TerioBoro noroka "®@" (I'Jx/4).

B cinydae BO3HMKHOBEHMsI HEIITATHOW CUTyaldd Ha KaHalle W3MEPEHUs
TEMIIEpaTyphl, BBIUUCIUTENh JUATHOCTHUPYET COCTOSHHME KaHala W OTOOpa)kaeT Ha

unaukarope npusHak HC "1, a BMecTo 3HaYeHMs MBANIMPYIOTCS CUMBOJIEL '---". TIpu
Pa3HOCTH TEMIIEpaTyp HIKE JOMYCTUMOW TPaHMIIBI BBIYUCIUTENL OTOOpa)kaeT Ha

unaukarope npusHak HC "1, a BMecTo 3Hauenus dt WHULIHAPYIOTCS] CHMBOJIBI ' =--".
[Ipy OTKJIIOUEHHOM JaT4YMKE AABJICHMS, JIMOO MPU BOZHUKHOBEHUU HEUITATHOU
CUTYyallud, BMECTO 3HAYCHUs JaBjeHUs OoToOpaxkaroTcs cumBos '---". B cmyuae HC
JIOTIOJHUTENLHO 0ToOpaskaercs 3Hak "1™,
[Ipn Bo3HukHOBeHMM HC Ha kaHane HM3MepeHHs] pacxofa BMECTO 3HAUYECHUS

00BEMHOTO pacxojia 0TOOpaXKarOTCsI CUMBOJIBI '---".
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B 3aBucumoctu ot tuna HC u 3amanHoro cnoco6a koutposs [P nm.2.8 u m1.2.9 B
OKHE 00BEMHOI0 pacxoaa 0TOOpakaroTCsl CAMBOJIBI:

F — uacrora Bxognoro curnana I[1P Beime npenena (1. 2.1.10);
U - Her nwranumsa [IP npum ycranoneHHOM 3HaueHuu mnapamerpa MK
«Kontp.U» O6mwmit wnu Muausun;
U1(2) - cpabarbiBaHne JUCKPETHOTO BXO/a KOHTPOIIs muTanus [1P;
D1(2) - cpabarbiBanue puckpetHoro Bxona konrpoius CPO I1P;
< - 3Ha4YeHHe 00BEMHOrO pacxojia 0oJIbIle MAaKCUMAIIBHOTO;
> - 3HauYeHHE 00BEMHOrO pacxo/ia MEHbIIE MUHUMAIILHOTO.

3.3.2 IIpocMOTp UTOrOBBIX MOKA3AHMIT

[IpocMOTp UTOTOBBIX CUETUMKOB (00OBEMA, MACCHI, TETJIOBOW SHEPTUU, PA3HOCTH
Macc W BpeMeH HemrTaTtHOW pabotel) mo TB1, TB2 u TB3 BhImOnHAETCS B MEHIO
"UTOI'N" (mpunoxkenune I, pucyHok [.2). OOHOBJICHHWE HTOTOBBIX CUYETYMKOB
00béMa, Maccel U TemnoBoil sHeprun Ha JKKU mpoucxoauT ¢ nepuoaoM u3MepeHus
(6 ¢ wn 60 c). UToroBble CYETYMKH BPEeMEHHBIX MHTEPBAJIOB OOHOBJISIIOTCS B
KOHIle yaca. [lepenq mTPOCMOTPOM HUTOTOBBIX TIOKa3aHWM HYXHO BBIOpaTh
HEOOXONMMMBIA  TEIJIOBOM BBOJ. Hapuramms mno kaHajgamM W [apaMerpam
OCYIIECTBIISIETCS] AHAIIOTUYHO MPOCMOTPY TEKYIIMX NOKa3aHuu. [lepeyeHb UTOroBbIxX
cuétunkoB no kaxaomy MK u obmmx 3HaueHuit ;i TB npusenen B Tadmuiie 18.

Tabnuna 18 — MToroBeie CUéTYNKM BHIYUCIUTENS U MHTEPBAJIbl BDEMEHU PabOTHI

O0603Ha-

qeHMe HaumeHnoBanmue
V O6béM TermnonocuTens (Boabl), M
M Macca Temonocurens (BOJbl), T
Qu KonnuectBo moTpebIEHHON TEIOBOM SHEPTUU CO BPEMEHH MOCIETHETO
cOpoca apxuBa Ha TeKyuuii MomeHT, I Jx (I'kan)
Qc KonndecTBO CripaBOYHOM TEIJIOBOW 3HEPIMM, CO BPEMEHHU IOCIIEIHErO

copoca apxuBa Ha Tekymuit MmomeHT, I JIx (I'kan)

Tpo Bpems HopmanbHOM paboThI, 4

Toc Bpewms orcyTcTBHs CY€Ta TEIIIOBOM SHEPTUH, U

THII Bpems neicTBusl HEIITAaTHBIX CUTYyalUi, 4

Tmn | Bpems, B TeueHHe KOTOPOTro OOBEMHBIM PAcXO] TETUIOHOCHUTENSI, OBLI
MEHbIIIe MUHUMaNbHOTO (cM. Tabnuna 6), u

Tmx | Bpems, B TedueHHe KOTOPOro OOBEMHBIM pacxXoj TEIJIOHOCHTEIS, ObLI
6ompiie MmakcuManbHOTO (M. Tabnuia 6), 9

Tdt Bpemsi, B TedeHHE KOTOPOTO pPAa3HOCTh TEMIIEpaTyp TMOAAIONIETO U
obpatHoro TpybonpoBoza 6bi1a MeHbIEe Almin (Atmin = 2 wiu 3 °C), 4

T¢o Bpems nencTBus HEMCIIPABHOCTENW CPEACTB U3MEPEHUM, KOTOPBIE AETAK0T
HEBO3MOXHBIM HM3MEpPEHHE TEIUIOBOW »HHEPruu (BKIIOUAs PEKUM
"Hacmpoiixa"), u

Ton Bpewms orcyrerBus anexkrponuranus 1P, 4
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3.3.3 IIpocMOTp M 0YHMCTKA apXHBOB

BbIBOJT HA WMHAMKATOpP HAKOIUICHHBIX B apXHMBaxX pe3yJbTaTOB H3MEPEHUM IO
KaKJIOMY TEIUIOBOMY BBOAY, a Takxke >kypHainoB HC u coObITHII JOCTYITHO B MEHIO
"APXHUB" (npunoxenue I', pucynok I'.3).

[IpocMOTp coXxpaHsieMBbIX pE3yJlbTaTOB M3MEPEHUM 3a COOTBETCTBYIOIIWE
WHTEpBaJIbI BpeMeHH J0CTYIHO B MeHo '3A YHAC", "3A CYTKHU", "3A MECAIl",
"MTOI'OBBIN". 3amucu B xypHansl "HC" u "COBBITUM" ¢opmupyorcs B
MoMeHT Bo3HukHOBeHUss HC (110 oj1HOM kaxkporo Tuma B TB 3a yac) uimu coObITHS.

Jlns mpocMoTpa apXUBHBIX 3alKUCEe HEOOXOAUMO BBIOpAThH TUI apXHWBa U HOMEP
teruioBoro Beoja (TB1, TB2 wm TB3). Ilpu BXoae B IMyHKT MEHIO 1O YMOJTYAHHIO
YCTaHOBJICHA JaTa TMOCJEIHeNH apXWBHOMW 3amucu. [Ipu HEOOXOIUMOCTH, YCTaHOBUTH
TpeOyeMble BpeMsl M J1aTy apXWUBHOM 3allMCH B Tpenesiax TIyOWHBI apXuBa U Jajee
Ha)kKaTh KJIaBWIly BBOJ. llepemenieHue Mo jgare WU BPEMEHU ApXUBHBIX 3amucei

OCYHICCTBIIACTCA C IIOMOIIBIO KJIABHIIT )51 , ICPCMCIICHUC II0 IIapaMCTpaM B

3allMCH KJIaBHIIIaMH @ NN @ HpI/I JOCTHKCHHNIU HavyaJbHOU apXHBHOﬁ 3aIlMCH
BpCMCHHAsA MCTKa IICPCXOJUT Ha KOHCYHYIO 3aIliMCh apXHBa. BBIXOII n3 MCHIO

"APXWB" ocymiecTBasieTcss IUTENbHBIM (0oJiee 2 ¢) HakaTUEeM KJIABUIIH @
[IpumMep mpocMOTpa apXUBHOM 3aIlMCH YKa3aH Ha PUCYHKE /.

Ne Tennoeozo 66o0a

ﬂa@a Mecsay i Omuémuovui yac Tlapanemp
v v v

HpugHaK 2 6 . 01 0 7419 TB 1 V

 He | < 9499 . 35 3

|
<«

Pucynox 7 — [Ipumep npocmMoTpa apXvBHOM 3aMKMCH HA HHIUKATOPE

Boeruncnurens obecrneunBaeT COXpaHEHHE aApXMBHBIX JAHHBIX W HACTPOCUYHBIX
napametpoB Ha USB Flash nakomurens (n.1.9). Jlns coxpaHeHus JTaHHBIX
HeoOXomuMo MNOoAkIuyuTh K Bbryucimrentro USB Flash maxonurens ¢ momomnsro
kabens OTG USB 2.0 - miniUSB (Pucynok 8). CoxpaHEHHBIH dYepe3 MEHIO
"APXUB"—"HA USB Flash" 3akoaupoBaHHbI# (haiiia mpeacTaBiseT co00i KOO
MaMsITH BBIYUCIIUTENISI HA MOMEHT coxpaHeHus. [Ipu coxpaHenuu coznaércst daitn c
Ha3BaHUEM CEPHMHOTO HOMEpa BBIYMCIUTEINS, TaThl U BPEMEHU 3alMCH II0 Yacam
BhluncCUTENSA. Dalyl coxpaHseTcss B Manky ¢ HasBaHueMm 'sum_snAe". B mpomecce
3armucu uH(popmarun u3Biekarb USB Flash makomurens nHe momyckaercs. Ilocne
nosieienus Ha JKKU coobmenus "OK" USB Flash mHakonureis MOXKHO OTKIOUYHUT.

Ha IIK coxpan€unblii @Qaitn pocTtynmeH uisi OPOCMOTpa M pacledyaTrKu
HeoOxoaumoi nHpopmanuu ¢ nomotisio cepsucHoro [10 "TIPAMEP-TC-Mactep 2".
[Topsimok paboTHI OMKCaH B pyKOBOACTBE moJib3oBatens Ha [10.
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JUIs  O4YMCTKM apXWBHBIX 3aMUCel W3 TaMSATH BBIUUCIHTENS (KpoMe
HECTHPAEMOT0 JKypHaja COOBITHI) HEOOXOJWMO BBINIOJHUTH  CIEIYIOIINE
oTiepaIuu:

1. TlepeBecTH BBIYMCIUTEND B peskuM "Hacmpoiika" (11.2.4);

2. B wmento "APXHUB" BeiOpats nyHkT ""YJAJIUTH".

3. IloarBepauTh NEUCTBHE HAKATHEM

Bmecme ¢ ouucmioil apxugHulx 3anuceil 04uaomca umo206ble CHémyuKu
(00véma, maccol, mennoeoil Inepzuu u unmepeanvt epemenu). Taxoice
6bINOJIHACMCA 3ANUCH 8 APXUEE COOLIMUIL 00 YOAIeHUU aPXUBO8.

Ouucmka apxuea 6bINOJIHAEMCA MOBLKO NPU HATUYUU 6HEUIHE20 NUMAHUA.

O4YuCTKY apXUBHBIX 3aUCcel HEOOXOIUMO BBITIOJIHATH B CIIyYasx:

- BBOJIa B AKCIUTyaTallUIO y3Jia YUETa;

- U3MEHEHUS CXEMbl U3MEPEHUSI;

- TIOCJIC IPOBEICHUS TIOBEPKU BBIYUCIUTEIIS.

- YCTAaHOBKH BPEMEHHU BBIYHUCITUTEIIS.

3.3.4 Coxpanenne oruéroB Ha USB Flash nakonurenn

Jns npenoctaBieHuss MHGOpPMAIMUM O TMOTPEOJEHUH PECYpCOB BBIYUCIHUTEIb
oOecnieunBaeT popmupoBanue, u coxpanenrne oruéro Ha USB Flash makorTens.

B  BHUMCIMTENE PpeaTM30BAaHBl IIeCTh THHOB oTuéToB: YACOBOM,
CYTOYHBbIA, MECSIYHBIN, HC, COBBITUI, TAPAMETPOB.

Hapuramus no mento pasgena OTUET BeimonmssieTcss cormacHo (pucyHOK I.5
npwioxenue I'). ®opmbl  0TUETOB TpUBEACHBI B MPUIOKEHUU [l

CoxpaHeHre OTYETOB OCYIIECTBISETCS (TOJBKO MPU HAJUYUU BHEIIHETO
MUTaHUs) B CIEAYIONIEM MOPSIIKE:

1 Tloaxmrouuth K Bhruuciutemo USB Flash makonutens yepes kadenp OTG
USB 2.0 — miniUSB (PucyHok 8).

2 B cepBHCHOM MeHIO BOITH B MeHI0 — "OTUET".

3 BriOpats THI OTUéTA.

4 Bri6pats TeruioBBog TB1, TB2 unu TBS3.

5 VYkazaTh gaTy Hadajia U KoHIa ((OpMUPOBAHUS OTUETA.

6 Haxartp kiaBuiny M TOXKIATHCA 3alMCH OTUETA.
7 U3neur USB Flash vakonmurers.

\-/® MPAMEP-TC-100

@@

Pucynok 8 — INoakmouenne USB Flash nakomuress
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[Tepenoc na IIK ocymiectBisercs komupoBanueM (aiina oruéra ¢ USB Flash
HaKoMUTENs Ha JKECTKUM AuCK. B wumeHun coxpan€HHoro daina CcoaepKuTcs
uHdopMaIus o mapamerpax oT4éTa B clieyromieM popmare:

Tun omuéma_3ae.Ne_ Ne BJ)] NeTB_Jlama u épemsa cozoanusn_Ne ¢haiina.html
Hanpumep: hour_SN18002_bd1 tvl 18012018 080049 0.html

B cnyuae 3amaHMs MHTEpECYIOIIETO HMHTEpBaja apXvuBa B TEUYEHHE KOTOPOTO
IPOM3BOAMIACH CMeHa akTUBHOM B/, BO3MOXkHO (popMHpoBaHHEe HECKOIBKUX OTYETOB
(mo konmuecTBY cMeH BJ]) ¢ yHuKaJIbHBIM UMEHeM (Qaiina.

B namMATH BBIYHMCINATENS PE3YyIbTaThl U3BMEPEHHIN XPAHATCS ¢ TOYHOCTBIO 10 6-TO
3Haka mocne 3amstoi. [Ipu dopmupoBaHHM OTYETOB BBIYMCIUTENIEM, BBITIOIHSACTCS
OKpYIJIEHHE pe3yJbTaTOB HW3MEPEHHI JI0 BTOPOro 3HaKa. B wuTOre BO3MOXHa
HE3HAUYUTEIbHAS pa3HUIA MEXAY CyYMMaMH 4YacOBBIX (CYTOYHBIX) 3HAYCHUH, U
UTOTaMU 3a CYTKU(MeECSII]), MOJYyYCHHBIMU MyTEM OKPYIJICHUSI XPaHAIIUXCA B MaMATH
mpudopa UTOTOBBIX 3HAUCHUH.

3.3.5 Hacrpoiika BbIYHCIUTEJIS

[lepen BBOAOM B HJKCIUTyaTalMl0 HEOOXOAMMO BBIIOJHUTH HACTPOUKY
BBIYKCIIUTENSI B COOTBETCTBUM C KOH(Urypanuend yi3mna ydé€ra U TpeOOBaHHUSIMU
TersiocHa0karomen opranuzanuu. Hactpoiika BEIYMCIHUTENS 3aKII0YAeTCs B 3aJlaHUU
HACTPOCYHBIX MapaMeTPOB, MEepeYeHb KOTOPhIX yka3aH B Tabmune 11. HaBuranus mo
menro paszaena ""IIAPAMETPBI" npusenena Ha pucynke .4 (mpunoxenue I).

BBox (HacTpolika) mapaMeTpoB MOXKET OBITh OCYIIECTBIICH TPEMsI CIOCOOAMMU:

1) BpyuHy1O, MOCIEIOBATENbHBIM BBOJOM KaXXIOI0 HapameTpa C KiIaBUATypbl
BBIYMCIIATETIS;

2) ¢ ucnions3zoBanueM 1K, uepe3 Baemnuii uarepdeiic (USB, RS-485, RS-232) ¢
nomorpio cepucHoro 110 "TIPAMEP-TC-Macrep 2";

3) 3arpy3koil (aitta HacTpoeK, 3apaHee Cco3JaHHOTO B cepBucHOM [1O
"TIPAMEP-TC-Macrep 2", ¢ USB Flash nakomurens.

IHopsnoK HACTPONKY BLIYUCIUTEIIA:

1 TloaxnrouuTh BHEIIHUN UCTOUYHUK MUTAHUS K BHIYMCIUTENIO COTJIACHO CXEMe
BHEIIIHUX MOJIKII0UYCeHUH (puiioxenue b).

2 TlepeBectu BHIYMCIUTEND B pexuM 'Hacmpoiixka", HaxxaB KHONIKY «JlocTym»
n. 2.4, BOITH B CEpBUCHOE MEHIO 1. 2.5.

3 3amaTh naTy U BpeMsi, COOTBETCTBYIOIIUE PETHOHY C yUETOM Y4acOBOTO MOsca.

[Ipumeyanne — nOpU YXOJ€ YACOB pEATbHOTO BPEMEHU JOMYCKAaeTCsl HX
koppekuusi. Koppekiusi BeIMmosHAETCS B pexume ''Paboma” U3MEHEHUEM 3HAYCHUS
TEKYLIEro BpEMEHU Ha BENMYUHY He Oosiee £ 15 MuH B uHTEpBaie oT y4:16 1o yu:45
TeKyulero yaca. B unom cinyuyae koppekuusi npumeHeHa He Oyzaert. I[lpu BbInoJiHeHUU
KOPPEKIUU B apXUBE COOBITUM CO3/IAETCA 3aMUCh ' KOPPEKIIMSI BPEMEHH

4  BpiOpaTh cUCTEMY €IMHUL] U3MEPEHUS.

S5 VYcraHOBUTH naTy OTYETHOTrO nepuoja. Ecim B Mecsue HeT 3aJaHHOTO Yncia
JHEH, Jara OTYETHOrO IEpUoJa aBTOMATHYECKH YCTAHABIMBAETCS Ha IOCIIEIHEE
YHCIIO Mecsa (apXuB 3a Mecsl GOpMUPYETCS Ha KOHELl CYTOK 3aJJaHHOU JaThl).
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6 Ilpu wHCNOIB30BAHUM BBIYMCIUTENS B TEIEMETPUUYECKUX CHUCTEMax JJIs
JUCTAaHIIMOHHOTO CYMTBIBAHMS IMapaMETPOB TEIUIOCHAOKEHUS YCTAaHOBUTH aJpec B
cetu RS-485 u ckopocTh 0OMeHa.

7 Ilpu HEOOXOIMMOCTH YCTaHOBUTH HOMEp jJoroBopa u koa TCO.

8 Vkazate tun TC, npu HEOOXOIUMOCTH CKOH(PUTYpHUpPOBATH JHUCKPETHBHIE
BXO0/1bl KOHTPOJIA nuTanus [1P u CPO, a Takke TUCKPETHBIN BBIXOJ.

9 BriOpats Gopmy otuétHoro moxkymenta (¢ HC; 6e3 HC).

10 3amatp crocob 1 HEOOXOUMOCTh CMEHBI UCIIONIb3yeMOil HacTpoeuHo B/I.

11 BriOpath cxeMy H3MEpEHHUs COTJIACHO KOHPUTYypalud y3ha ydé€ra Jis
Ka)XJ0r0 TETUIOBOTO BBOJA. Eciiu Mcnosbp3yeTcs 0AMH TEIIOBOI BBO, KOH(GUTYPALIHUIO
M3MEPUTEIBLHOTO KOMIUIEKCAa Ha3HadaTh Ha TB1, a B Hactpolikax cxembl TB2 u TB3
pexkoMeHayeTcsl  ykas3biBaTh 3HaueHue = HET".

12 Bribpate ¢opMyny pacdyéra TEIUIOBOM OHEPrUM Uil  KaXIOro U3
UCIIOJIb3YEMBIX TEIJIOBBIX BBOJOB.

13 Vkazarsb, cnocoObl KOHTPOJIS U3MEPSEMbIX TAPAMETPOB.

14 BBectu DOTOBOpHBIC 3HAYCHUS TEMIEPATyphl U JABJICHHS XOJIOAHOUW BOIBI,
€CJIIM OHU MCIOJIB3YIOTCSl MPU pacuy€Tax TEIJIOBOM SHEPrUU, a TAaKKE MHUHUMAIbHO
BO3MOXXHYIO PAa3HOCTb TeMNepatryp Atmin A1 KaXAOTO U3 UCIOIb3YEMBIX TEIIOBBIX
BBO/IOB.

15 3apate mapametpsl s kaxgoro MK, ucnonas3yemMoro B yCTaHOBJICHHOU
cxeme wusmepenus (tun IIP, xmacc IIP, Bec wummynbca, MUHUMAIbHBIN W
MaKCUMaJlbHbl€ TpPaHUIBl YacoBOro OOBEMA, BEPXHUW Mpeaed HU3MEPEHHUS U
JIOTOBOPHOE 3HAYEHUE JAaBJICHUS, IPU3HAK UCIIOIb30BaHUS JaTYHKA JABICHUS).

16 OYuCTUTH apXUBBHI.

17 TlepeBecTH BBIUUCIUTEND B pexXuM 'Paboma".

[Ipouenypa BBOJa M COXpAaHEHHUS HACTPOCYHBIX MApPAMETPOB C IOMOIIBIO
cepsucHoro [10 "TIPAMEP-TC-Macrep 2" onucana B pyKOBOJCTBE MOJIb30BATENS Ha
I10.

3arpy3ka HacTpoek Boruucauress ¢ USB Flash nakonures:

- Coznats B cepsucHoM [10 "[TPAMEP-TC-Mactep 2" daitn konpurypaimu;
- Coxpanutb ¢aiin koHpurypamuu B kopHeBoi katanor USB Flash nakomurens
¢ umeHeM (aiina: paramsNe.cfg, rue Ne=0...9;

- [lepeBectu BeiuuCHMTEND B pexuM "Hacmpoiixa"

- [Moaxmrounts USB Flash nakonurens yepes kabeabr OTG K BEIYHCIUTEIIO;

- BBIOpATh U CUMTATh COXPAHEHHBIN (aiijl KOHPUTYpAIlUU B MCHIO BBIYHCIIATEIIS
"ITAPAMETPBI"— C USB Flash.

Ilpumeuanue: HACTpOCYHBIC TMapaMeTphl: aapec B CETH, CKOPOCTh OOMeHa,
enuaUIBl n3Mepenust, curiail HC u tun OTuéra MOCTymHBI 1711 U3MEHEHHUS B PEKUME
"Paboma".

Bo3MOXXHO  KOMUpOBaHWE  HACTPOEK  BBIYUCIUTENS  JUIsl  JTadbHEHIIETo
UCIIOJIb30BaHusl TyTéM (QopMupoBaHus ¢aiiiga CcpeacTBaMU IOJIb30BATEIHCKOTO

unTepdeiica npubopa, ¢ BHIOOPOM HMEHHM W3 TMPEAYCTAaHOBIEHHBIX BAapUAHTOB
"IIAPAMETPBI"— HA USB Flash.
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3.3.6 Undopmanus o npudope

B pazgene wmenwo 'O IIPUBOPE"™  BwIBoAsTCS  ClpaBOYHBIE U
UACHTU(UKAIIMOHHBIC JaHHBIC 0 BCTpoeHHOM IO M HacTpoWKaM BBIYHCIHATENISA, a
takke ko TCO u HOMep JoroBopa TeruiocHaOkeHus. HaBuramus mo MeHro pasjena
"O IPUBOPE" cornacHo pucynka I'.6 (mpunoxenue I).

3.3.7 JImarHocruka

Paznen mento "O IPUBOPE" — " /Inarnoctuka' npegHa3sHadyeH AJig BbIBOJIA
Ha 7kpaH KK nepBuYHBIX W3MEPEHHBIX 3HaAYeHUH 10 Kaxaomy UK:

- 3HAUCHHI COMPOTUBIICHUS C TEPMOTIPEOOpa3oBaTesieid ConpoTuBIeHUsI, OM;

- 3HAUECHHI TOKa ¢ MpeoOpaszoBaresnieil JaBieHMs, MA,

- 3HAYEHU YacTOThI C mpeoOdpa3zoBaTeneil pacxona, .

- COCTOsTHUE TUCKpeTHOTO BXoAa KoHTposst CDO D1 u D2;

- COCTOSIHME TUCKPETHOTO BX0aa KoHTpoJs rutanus [1P Ul u U2;

- npunyaurtensHas 'TIEPE3ATPY3KA" Beruncnurens.

VYKkazaHHble 3HAUEHUS, HE 3aBUCAT OT BBHIOOpA CXEMblI HM3MEPEHHA U MOTYT
WCIIOJIb30BaThCA JIJIsl TIOMCKA HEUCIIPABHOCTEM.

3.3.8 IloakJoyeHne BHEIIHUX YCTPOMCTB

Jlig noctyna K KjieMMaM BBIYMCIIUTENS HEOOXOAUMO OTKPYTUTh KPeCcTO0Opa3HOi
OTBEPTKOM 4 BUHTA KpeIUIeHUs KpbIKH. J(namerp kabensi(eit), IpomycKkaeMoro yepes
KaOeIbHBIN BBOJ, JOKEH OBITH OT 5 10 10 MM.

[InacTukoBble KaOeabHBIE BBOABI MOTYT OBITh 3aMEHEHBI Ha PE3UHOBBIE W3
KOMILJIEKTa TocTaBKU (pucyHok 9). CedeHHe NPOBOJHUKOB, TMOJKIIOYAEMBIX K
KIIEeMMaM, JOJLKHO ObITh oT 0,12 10 1,5 Mm%, JlomyckaeTcst NpUMEHATH (IIPU MOHTa)Ke
BBIUUCIIUTENII B IKag) BHEIIHWE TMEPEXOJHBbIC KOJOIKW JIMHHWA  CBSI3W,
peayCMaTPUBAIOIINE 3AIIUTY OT MEXaHUYECKUX TTOBPEKICHUM.

MonTtax Ha DIN penbc ocymectBisiercs ¢ noMmonisio DIN—kmunc (Pucynok 10),
(UKCUPYIONMUXCS HA KOPIYCE BBIYUCIUTENS BUHTAMU M4x8, BXOASIIUX B KOMIUICKT
IIOCTaBKH.

®
— - T _ »-'7'&’3

IP54 Bbiuncnurens konuvectea
TENNOBOW 3HEPruu

| locpeecrp N2 7207218 3aB.Ne 040265

Pucynok 9 — Bapuant ucnonszoanust [IPAMEP-TC-100 ¢
PE3MHOBBIMU KaOETbHBIMU BBOAAMU
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Pucynox 10 - Bapuant ucnonb3oBanusi [[PAMEP-TC-100 ¢ DIN —xnuncamu.

BHUMAHHUE! 3anpeuniaercs npuMeHeHHE  TAaTYMKOB, TEPBHYHbIX
npeodpasoBarTeseil, BBIX0JA KOTOPBIX CBSI3aH _JJIEKTPHYECKH € KOPIYCOM
(""semuéin”).

[Ipy HanmU4YMM HCTOYHUKOB BJIEKTPOMATHUTHBIX TOMEX (TpaHchOpPMATOPHI,
CBapOYHbIE anmaparhl, ABUTATENIN) JUHUH CBSI3M C NMEPBUYHBIMHU MPEOOpa30BATEISIMU
PEKOMEHTyeTCSl BBITIOJIHATh SKPAHUPOBAHHBIMHU KabOensMu, JIMOO MPOKIAAbIBATh B
METaJUIMYECKUX TPyOax WM METaNIOpyKaBax.

OkpaHbl Kabened MOJDKHBI ObITh DJICKTPUYECKH COCAMHEHBI MEXIy Co00it
(TOIBKO B OJTHOM TOYKE) W OOIIMM MPOBOJIOM MpuOOpa. st 3TOH 1enn UCTI0b30BaTh
KJIEMMY 3a3EMJICHHUS T10JT BUHTOM KPEIJICHHUS MOJYJIsl TUTaHus (PUCYHOK 2).

3anpemaeTcs MPUCOSTUHEHUE SKPAHOB K JIFOOBIM ITOCTOPOHHUM IIETISIM, BKITFOYAs
3a3eMJICHUSI M 3aHYJICHUS, MO3TOMY ¢JelyeT NPUMEHSTh Kal0eJau, HMEIolIue
H30JSIIMI0_TIOBEPX JKpaHa. 3aliUTHOE 3a3€MJICHHE BBIYUCIUTES OT TMOpaKeHUs
AJIEKTPUUECKUM TOKOM He TpeOyercs. CxemMa BHEIIHUX MOJKIIOYEHUN YyKazaHa B
IPUIIOKEHUH b.

IMoaka0ueHne BLIYUCIUTEISI K BHEITHEMY HCTOYHUKY MMUTAHUSA

[uraHue BHIYUCIUTENST OCYIIECTBISETCS OT BHEIIHETO CETEBOTO OJIOKA MUTAHUS
C BBIXOJMHBIM HampsikeHueMm (12-24) B u momrHocThiO He MeHee 4Bt. Ucrounwk
nUTaHus HoaKiIouaeTes Kk kiremmam XP12 (Up+, Up-) em. [punoxenwue b.
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IMoaxkarouyenune TC

[TogkmroyeHrue BBHITIONHAETCS MO 4-X TMPOBOJHOM cxeme 4-X IKUJIbHBIM
AKpaHUPOBAHHBIM KabeneMm mmHOM He Oosiee 1 kM. ConmpoTHBICHHE XKW JIMHUH
CBSI3U JOJKHO OBITE He 0oiiee 50 OMm.

Cnpasounas ungopmayusi — CONMPOTUBIICHUE MEIHOTO MPOBOJA JJIWHOW 1 KM
ceuenueM 0,25; 0,35; 0,75; 1 mm? cootBercTBeHHO 70, 50, 23, 18 Owm.

K Bxogam UMK temnepatypsl moryt noakitouatbeas TC c¢ ognotunHor HCX
Pt100 wmm 100I1 mo wetmipéxmpoBomHOil cxeme (pucyHok 11). [lns wm3mepenus
Pa3HOCTH TEeMIlepaTyp TEIUIOHOCUTENsI B TIOMAIOIIEM W OOpaTHOM TpPyOOIpOBOIE
MCIIOJIb30BaTh KOMILUICKT MJIATUHOBBIX TEPMONPEOOpa30BaATENCH COMPOTUBIICHHUS.

Ipumeuanue — /lonyckaemcs nookaiouenue 00no2o TC Ha HECKOIbKO KAHANO08
U3MepeHusi memnepamypeol.

XP1XP2 XP3 XPk

Kom. | Lenk
T |k
2 | Us
3| U-
Lo| k-
XPIXP2XP3 XPl XEIXPZXPW‘*
Konm. | Llens OHM. Lens
1|k 1 |k
2 U+ tO 2 U+
3 | 3| -
b |k b
XP1XP2.XP3 XPk 0) mOAKIIOUCHHE 2-X
KoHm. | Llens npoBojgubix TC ¢
[F,] 1 11+ HEPaA3bEMHBIM
t° 2 | u. JABYXIIPOBOAHBIM
1 2 3 | e Kabenem
2 BblBOAA o L] -

a) [Toaxmouenne TC no 4-x MPOBOJAHOM cXeMe

Pucynok 11 — IMoakmouenne TC
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IMoaxknrouenue 1P

[Tonkmrouenne mpeoOpazoBareyeil  pacxoga PEKOMEHIYETCS  IPOBOAWTH
IBYKWJIBHBIM DKpPAaHHPOBAaHHBIM KaOemeM. K Bxomam BBIYUCIUTENS  JOJKHBI
noakaouaThes I1P ¢ maccuBHbIM BBIXOAOM (pucyHOK 12). Ilpu mivHe kademns Oojee
100 MeTpoB HCIOIF30BaHUE IKPaHa B KauecTBe «V-» 3ampemnieHo.

[TPAMEP-TC-100

+3,3
[1P P
' XP7(XP8) 33
KoHm. JLlens
1 V+

2 | V-
1P ) 3 | V+
I N ey S Bl |

Pucynok 12 — IMoakmrouenue 1P

IHoakarwuenune I/

[IpeoOpazoBarenu AaBiEHUSI C BBIXOAHBIM TOKOBBIM CUTHaJIOM OT 4 1o 20 MA
TIOJIKJTIOYAIOTCS ABYX)KHJIBHBIM KaOelieM 1o ofHou u3 cxeMm (pucyHok 13). B ciydae
nutanus [1]] or TIPAMEP-TC-100 (Pucynox 13, a) HeoOXoamMo TIepeBECTH

nepexmoyarenb SW2 B nonoxkenne «Bxiy TEM CaMbIM COCIUHHUB IICMb MMHTAHHS
Beruuciutenis Up+ (XP12) u menu nutanus nataukoB gasieHus +U (XP5, XP6).
MOIITHOCT, UCTOYHHMKA THTAHHS PACCUMTHIBACTCA HCXOAS M3 CYMMapHOIO
NnOTpeOJICHUS TaTYNKOB JaBJICHHUS U BBIYUCIUTEIIS.

[TPAMEP-TC-100 [TPAMEP-TC-100
. s /_\ KO1HT Lietnj XP5
1 |+U + -
AL 2 |74 14 g Efj
+ ]
3 |+U
@ X i +‘ 4 |P3
Kout{lens| XPo
KoHT]Llens | XP6
1/ . 1[+U * L *
T (3 z
+ 3 |+U 7'y +U
SW2
Qs i - @ R
HcTounuk |+ K°1“T LllJep”b HENIE + 1 K°1“T ltjep”i XP12
e 2 |0p- Hcrounuk 2 |Up-
MUTaHUS 1
a - nutanue [1/] or [IPAMEP-TC-100 0 - uaauBHUayanpHOE nutanue [1/]

Pucynok 13 — Iloaxmouenue I1/]
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Ioak/0ueHne TMCKPETHBIX BXO10B
Cocrosinue muckpetHoro Bxoga D1 xontpomss COPO ompenensercs 1o
3aMBIKaHHIO/pa3MbIKaHHI0 KOHTakToB KieMMbl XP13 (D1+, D1-), a cocrosHue

auckpetHoro Bxoja D2 kontponmss CPO 1o 3aMbIKaHHIO/Pa3MBIKAHHIO KOHTAKTOB
kiaemm XP14 (D2+, D2-) (PucyHok 14).

«35 ITPAMEP-TC-100

XP13

Co0 +33

1P Konm.JLlens g& |
I/ 1 |ow

— 1

XP1L

W

Co0O
TP Konm JLlens

I/ 1 | D2+
2 |D2-
1L

Pucynox 14 — INoakmouenue quckpetHoro Bxoja koutpodist COO I1P.

Cocrostnue auckpetHoro Bxojga Ul xouTponss nurtanus IIP onpenensiercs
HanmuueM HanpspkeHus (ot 9 g0 24 B) Ha kontakTtax kiemm XP15 (Ul+, Ul-),
MI0JIAaHHOE HAIPSDKEHUE PacIio3HaéTcs Kak ucnpaBHoe cocrosiaue [1P (pucynok 15).

Coctosinne nuckpetrHoro Bxoga U2 kontponst murtanus [IP ompenensiercs
HanmuuueM HanpspkeHus (ot 9 no 24 B) Ha koHTaktax kiemm XP16 (U2+, U2-)
(pucyHok 15).

Ncrounnk I[TPAMEP-TC-100
riutaaus [1P XP15

. L Konm JLlens

|_1 Ut+

HUctounuk
nutansus [P XP16

o i Konm JLlens

I— 1T U2+

/
/
2 e | &

Pucynok 15 — IoakmmtoueHne TUCKPETHOTO BX0ia KOHTposis mutanust [1P.
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Ioakar04YeHne TMCKPETHOTO BHIX0/1A

[Ipu BozHukHOBeHMM HC, mpoucxoaut cpabarblBaHHE IHUCKPETHOTO BBIXOJA —
pa3MbIKaHKE 1INy Ha KoHTakTax Do+, Do-" (pucyHok 16) mo 3agaHHOMY aJIrOpUTMY.
Bbixol  ranbBaHMYECKH  M30JIMPOBAHHBIM,  MaKCUMalbHOE  KOMMYTHpPYEMOE
Hanpspkenne 30 B, cuna Toka 50 MA.

HII - ucTOYHUK UTAaHUSA ITPAMEP-TC-100
XP10
HH i 8 | Korm. |Llens
1 | Do+
Do-
s

O,
V+

Pucynok 16 — Ilogkmouenne quckpetaoro Beixoaa u [1P (MKS).

120
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IMoaknwvenne unrepdeiica RS-485

JIUCTaHIIMOHHOE CUMTHIBAHME MAPAMETPOB TEIUIOCHAOXKEHUS C BBIYHCIUATENS
OCYILECTRIIIETCS ¢ moMoIibio uHTepdeiica RS-485 (cm. ANSI TIA/EIA-485-A:1998).
JlonyckaeTcst 00bequHeHre IpruOopoB B MH(OPMALIMOHHYIO CETh COIJIACHO CXEME, Ha
pucynke 17. JlnuHa nuauii cBsizu He Oosee 1 kM. [loaxiroueHue BBINONHAETCS
IBY)KWJIBHBIM KaOelleM K KOHTaKTaM BHeITHero mHTepdeiicHoro paznéma RS-485
cm. ipuoxkenue b (Pucynok b.2), nu6o nenocpencreenno k kiemmam XP11 (A, B).

XP11l  TIPAMEP-TC-100

Monem RS-485 KoHm. |Liens
A — 1 1A
Bl——r — 218B

A
. TK

TK - TepMOKOHTpOJIIED | L — = — 7
i IR

Pucynok 17 — Ioakmouenune untepdeiica RS-485
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Ioakaouenne unrepdeiica RS-232

Hns pabotel uHTep(deiica RS-232 HeoOxomumo mnuTanue 1o JuHUM RTS
otHocutensbHo TuHUU GND Hampspkenuem ot 6 10 12 B. McTouHuKoM HampsKeHHSI
MOJKeT CIIy>kuTh MojieM (Pucynok 18), [TK win BHEITHHI HCTOYHUK MATAHUS.

[TPAMEP-TC-100

Llens JKoHm. Konm. | Lens XP9
MoneMm [&5oT- L | RXD

™0 | 3 X 3 |0

RTs | 7 2 | RTS

GND | 5 1 | ono

Pucynox 18 — Ilonkmouenne unrepderica RS-232

IMoaknarwyenne unrepdeiica USB

HacTtpolika u cuuThIBaHME apXWBOB BBIUMCINTENA AOCTyIHO ¢ nomompro T1K.
[Monkmrouenune Berarcautens kK [IK BemomusaTs uepe3 xkabens Tuma USB2.0 AM-BM.
Kabens moaximouaercs K pazpémy tHma Mini USB ycraHoBieHHOMY Ha CTEHKE
KOpITyca BeIYUCIHATENS (pUCYHOK 19).

st ycranoBku cBsizu Beruuciutens ¢ [IK Heo6xomum npaiiBep BUPTYaJIbHOTO
COM-nopra (STMicroelectronics VCP_V1.3.1 Setup.exe). [paiiBep AOCTyHCH IS
ckaunBaHus B cetu "MHTepHeT" Ha caliTe WWW.Promservis.ru.

& npaMep-TC-100

@@

Pucynok 19 — INoakmouenue Berauciutens K [TK
3.3.9 BruoyeHHe aKKyMYJISITOpa

[lepen BBOJAOM BBIUMCIMTENSI B OKCIUTyaTallMi0 HEOOXOAMMO BKIHOYUTH
aKKyMYJIATOp, YCTaHOBUB nepekiatodarens SWI1 B nmosoxenue BKJI. (pucyHok 2), mpu

3TOM CHMBOJI «kd)» Ha WHIUKATOPE BBIYMCIUTENS JOJDKEH UCYe3HyThb. llepexon c
aBTOHOMHOI'O Ha BHEITHEE MUTAaHUE U HA0OOPOT OCYILECTBIISIETCS aBTOMATUYECKH.

[Ipy XpaHCHUM BBIYUCIUTEIS aAKKyMYJSATOp JOJOKEH OBITh  OTKIIOUYEH
(ycranoButh nepekirouatenib SW1 B monokenue BbIKJIL). Tlepen oTKiIrOUEeHUEM
aKKyMYJISITOP JOJIKEH OBITh 3apshkeH (Bpems 3apsa 8-12 gacon).
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3.3.10 3anmyck y4éTa TemjioBoii JHePruu

BxitoyeHHBIE UM CKOH(QUIYpHUpPOBAaHHBIM  BBIYMCIWUTEIh  COBMECTHO €
MOJKIIOYEHHBIMU TEPBUYHBIMU TMPEOOPA30BATEISIMU, OCYIIECTBIISIET YUYET TETIOBOM
AHEPI'HH T0CJIC YCTAHOBKHU pexuma ''Paboma'.

Cuet Ten10Boi JHEPIruU BbINOJIHIETCS, €CJIN:

- OTCYTCTBYIOT HeucmnpaBHOCTH cpenicTB uzmepenuit (I[P, TC), kotopsie nenaror
HEBO3MOKHBIM H3MEPEHHE TETIOBON HEPTuu (BKItoUas pexxuM "'Hacmpotika"),

- BKoueHo nurtanue [1P (ecau akTuBUpoBaH KOHTPOIb uTanus [1P);

- TIpU aBTOHOMHOH paboTe BBIYUCIUTENS, CYET TEIUIOBOM  SHEPrUu
MPOAOJDKAETCA €ClIu uchnpaBHO murtanue [IP wimym UCmonb3yroTCsT MEXaHUYECKHUe
BOJIOCUETUNKH WK [P ¢ aBTOHOMHBIM nUTaHHUEM.

- pa3HOCThb TEeMIlepaTyp MEXIy MOJAI0IUM U 0OpaTHBIM TPyOONpPOBOIOM B
cuctemMe oToricHUS Oonbimie Wik paBHO Atmin (Atnmin = 2 wm 3 °C) mpu
YCTaHOBJICHHOM KOHTPOJIE;

3.4 Mepsnl 6e30naCHOCTH

3.4.1 Bpruucnutenun 1o  TpeOoBaHUSIM  OE30MACHOCTH  COOTBETCTBYIOT
['OCT P 12.2.091-2012 u xnaccy Il mo 'OCT 12.2.007.0-75. 3azemiieHue Kopiryca
BBIYHCIIUTENS HE TpeOyeTcs.

3.4.2 Tlpu paboTe ¢ BBIUUCTUTEISIMU CIEIYET PYKOBOJCTBOBATHCS YKa3aHHUSIMU
Mep 0€30MacHOCTH HACTOSIIETO PYKOBOACTBA, a TaKXkKe OKCILTyaTallMOHHON
JIOKYMEHTAIIUU TIOJIKJIF0YaeMbIX TIEPBUYHBIX MPEe0Opa3oBaTelieH.

3.4.3 PaboThl 1O MOHTaXY BBIUUCIUTENCH CHEAyeT MPOU3BOAUTH TPHU
OTCYTCTBHH HAa HUX TTUTAHUS.

3.4.4 K paboTe ¢ BBIYHCIHUTEISIMU JOMYCKAETCS OOCITYKHBAIOUIUN TEPCOHAI,
U3YYHMBIIUN HACTOAIIEE PYKOBOACTBO W MPOIICANINNA HHCTPYKTAXK IO TEXHHUKE
0€30MacHOCTH B COOTBETCTBUU C JICUCTBYIOIIMMHU HOPMAaTHBHBIMU JJOKYMEHTaMHU.

3.5 TexHuveckoe 00CTy;KMBAHNE

3.5.1 TexHuuyeckoe OOCIyXHBaHHE JOJDKHO  IPOU3BOAUTHCS  JIMIIAMH,
V3YUYUBIINMHU HACTOSAIIEE PYKOBOJCTBO, @ TAKKE HKCIUTYaTallHOHHYIO JOKYMEHTAIINIO
NOJKJII0YaeMbIX IEPBUYHBIX PE0Opa3zoBaTENEH.

3.5.2 B mporecce S3KCIUTyaTallud BBIUYKCIUTENh PEKOMEHIYETCS TOJBEpraTh
TEXHUYECKOMY OCMOTPY C ILIEJbI0 KOHTPOJISI: pab0TOCIIOCOOHOCTH, HAIMYUS TMUTAHUS,
cOOJTI0/IEHUS YCIIOBHM SKCIUTyaTalliy, OTCYTCTBUE BHEITHUX TIOBPEKICHUM.

3.5.3 PaboToCIOCOOHOCTh ~ BBIYUCHUTENS U MOAKIIOYAEMBIX  MEPBUYHBIX
npeobpazoBareneit onpeaensiercs no naaukanuu Ha JKKU komos HC.

3.5.4 Tlpu OTCyTCTBMM TOJICBETKHM HWHAMKatopa TB HeE0O0X0oauMo MNpPOBEPHUTH
HaJM4Yue HAMPSHKCHUS TUTAHUS.

3.5.5 Ecnu neicTBus, TpeANpUHSATHIE B COOTBETCTBUU C YKa3aHHBIMU B
Tabmuie 21 pekoMeHausIMU, HEe TTPUBEIH K BOCCTAHOBJICHUIO HOPMAJILHOW pabOThI
u3Nenusi,  CleayeT  oOpaTUTbcsi B CEPBUCHBIM  TIEHTpP  (pEerHOoHAIbHOE
MPEICTaBUTENIBCTBO) WM K U3TOTOBUTEIIO U3EIIHUS.

3.5.6 OtnpaBka mnpubopa s MPOBEICHUS] MOBEPKU JMOO PEMOHTA JIOJHKHA
MPOU3BOJMUTHCS C TmacrnoproM mpubopa (PexnamanmoHHBIM aKT TpPUBEIEH B
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npuioxenun E). JlomyckaeTcst oTmpaBka BBIYHCIUTENS Ha MOBEPKY M PEMOHT 0e3
OCHOBaHMs KOpITyca.

3.5.7 B mporuecce 5KCIUTyaTallddl BBIYUCIUTENS HEOOXOAMMO OCYIIECTBISThH
MIOBEPKY B YCTAHOBJIEHHBIE CPOKH.

3.5.8 TexHuueckoe 0O0CTy)KMBaHHE TpPHU XPAHEHHWU BKIIOYAaET B ceOs yuer
BPEMEHH XPaHEHUS U COOIOICHNE TIPABIIT XPaHEHHUS.

4 Texkymui peMOHT BbIYMCJIUTEISA
4.1 OO0mmue ykazaHust

Bo BpeMs paOOThl BBIYMCIUTENL MOCTOSHHO aHAJIM3UPYET PabOTOCIOCOOHOCTH
NEPBUYHBIX MpeoOpa3zoBaTesield Ha COOTBETCTBUE MOKAa3aHUM 3a/JaHHBIM JTUaNa3oHaM
U3MEPEHHs, a TAaKXE BBINOJIHIET aNnapaTHyl0 CaMOJAMArHOCTUKY, U B CiIy4ae
oOHapyxkeHHs cOOsl 3aHOCHUT B apXuB 3alHMCh O HEMTaTHOW curyaruu. Jlus
JUAarHOCTUKM  HEUCHOPABHOCTEM MO  MECTy  OJKCIUTyaTallud  PEKOMEHIYeTCs
UCIIOJIB30BaTh cepBUC npudopa (cm. m.3.3.7).

4.2 JImarHocTMKA HEMCIPABHOCTEH BHIYUCIUTEJIS

4.2.1 O "Hanuuu XOTd Obl OJTHOM HEUCIPABHOCTH B TEKYIIMH MOMEHT BPEMEHU
CBUJICTEIILCTBYET OTOOpakeHne cuMBosa 1" B IeKypHOM pexxume (PUCYHOK 4).

4.2.2 TlpocMOTp HaJIW4yusi U BPEMEHH BO3HUKHOBEHUS JUATHOCTUPYEMBIX
HEIITaTHBIX cUTyaluil ocymectsisierca B meHio "APXUB" — "HC". Ilepeuens u
onucanue HC, peructpupyeMbIx BIYUCIUTENEM, TPUBEEHBI B Ta0auIe 19.

Tabnuna 19 — IlepeyeHs HEMTATHBIX CUTYAIHIA

O6o3HauyeHne Ornucanue
HEIITAaTHOM CUTYaIUU HEIITATHOM CUTyaluu
BJINe TBNe tNe ! COoi1 n3MepeHus: TeMIepaTyphl
BJINe TBNe tNoe Ok Kanan nzmepenus remmeparypbsl BOCCTAHOBJICH

BJINe TBNe dt < Atmin °C | PasHocTh TEeMmepaTyp MeHbIIe Alpin
BJINe TBNe dt > Atpin °C | PasHocTs Temnepatyp Ooutblie Atmin

BJINe TBNo PNo ! COoi1 n3MepeHust N30bITOYHOTO JaBICHUS

BJINe TBNe PNe Ok N3mepenne n30bITOYHOTO JTABJICHUS BOCCTAHOBJIEHO
BJINe TBNe VNe F ! Cooit (mo yactore) curnana [1P

BJINe TBNe VNe F Ok Curnan I1P B nuana3one

BJINe TBNe VNe D | Peructpanus COO Ha TMCKPETHOM BXOJI€

BJINe TBNe VNe D Ok Cusat COO Ha JUCKPETHOM BXOJIE
BJINe TBNe VNe Off Cooti nuranus I1P

BJINe TBNe VNe On ITutanue ITP BoccTaHOBIIEHO

BJINe TBNoe GNe <! OOBEMHBIN PacXo]] MEHBITIE MUHUMAJIBLHOTO
BJINe TBNe GNe < Ok OOBEMHBIN pacxo]1 B THaa3oHe U3MEPEHUN
BJINe TBNe GNeo > | OO6BEMHBIN pacxo]1 00JIbIIIE MAKCUMATIbLHOTO
BJINe TBNe GNe > Ok OOBEMHBIN pacxo]l B TUana3oHe W3MEpeHUn
BJINe TBNe GNe =0 OOBEMHBIN pacxo]i paBeH HYJIIO

BJINe TBNe Rev On(Off) | Bkimrouenue (Beikimouenue) pesepca (CHU8, OPT 5).
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[Tpomomxenue Tadauibl 19

O0o3HauecHne Onucanue

HEIITAaTHOM CUTYaIUU HEIITAaTHOM CUTYAIUHU

Bxi./Beiki1. mutanus Bxmrouenne/Brikimouenre muTaHus BEIYUCITUTEIIS

IIut. oT ceTn PaGoTta BBIYMCIHTENS OCYIIECTBISIETCS OT BHEIIHETO
WCTOYHHKA MUTAHUS

[Tut. ot GaTapen PaGoTa BbMMHCIUTENS OCYIIECTBISCTCS OT aBAPUITHOTO
WCTOYHHKA TUTAHUS

Huzk. 3apsg 6at/ CpaboTan MexaHW3M KOHTPOJIS pa3psiia aBTOHOMHOTO

Hopwm. 3apsi 6at 3JIEMEHTA ITUTaHUS

Cooii Flash-mamsti Ommubka 3amucun Bo  Flash-mamsate B Moment
OTKJIFOUCHUS TTMTaHUS

Cooit AL COoi1 kaHaa U3MEPEHUs TEMITEPATYPHI

CNT UP [lepenosiHeHHE J1000r0 U3 MHTErPATBHBIX CYETYMKOB

ITepesarpyska [TpunynuTenpHas nepe3arpy3ka BIUYHUCIATEINS

[Ipumeuanne — HC dukcupyroTcs mis KaXJaoro M3MEpPUTEIBHOrO0 KaHaja
NKNe (MK1, UK2, UK3, NK4, MKS), wucnomap3yeMoro B COOTBETCTBYIOIIEM
terioBoM BBosie TBNe (TB1, TB2, TB3).

4.2.3 TlpocMOTp Hanmuyusi M BPEMEHU BO3HUKHOBEHHS aJIMUHUCTPATUBHBIX
coObiTuii  ocymectBisiercss B MeHio  "APXHUB"—-"COBBITHHU", nepeueHs
BO3MOJXKHBIX COOBITHIA yKa3zaH B Tabnuie 20.

Tabnuna 20 — [lepedenb coObITUI

CoObiTHE

Cooii  Flash-mamsatu - ommOka pe3epBHOrO KOMUPOBAHHS HAKOMHUTEIbHBIX
CUETUUKOB
ITepBoe BKIItOUEHUE
Koppeknus 3aBoackux Ilapamerpos (311)
Koppekuus Bpemenu
YCcTaHOBKa BpEMEHHU
Pexxum "Hacmpoiixa"
Pexxum "Paboma"
[Taposib n3MeHEH
Pexum [loBepka
3meHenue napamerpal)
HakonurenbHble CUETYNKY OUHITICHBI
ApXUBBI yIAJICHBI
[Tepexon Ha JieTHee/3UMHEE BpEMs
IlepenosiHeHa nara

V' Usmenenue napamempos eviuuciumens guxcupyemcs 6 apxuee cobblmuii ¢
VKazaumuem HAUMEHO8AHUs napamempa U e20 3HA4eHuil 00 U Nocle GHeCeHUs.
U3SMEHEHUS.
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4.3 Bo3MoxkHbIE HEMCTIPABHOCTH

Bo Bpemsi mycka, omnpoOOBaHHS W MCIHOJb30BaHUS BBIUACITUTENS MOTYT
BO3HHMKHYTh HEUCIPABHOCTHU, TPUBEAEHHBIEC B Ta0IuIEe 21.

Tabnuma 21 — Bo3aMoskHbIE HEUCITPABHOCTHU M CTIOCOOBI X YCTPaHEHUs

Bueunue Cnoco0 ycrpaneHnus
IIpuunHa oTkasa
HPOsIBJICHUSA 0TKa3a
OTCcyTCTBYIOT
IIOKa3aHUs HA
KKMU (moacserka IHoakmouuTh K | OmmnboyHoe OJIKJIFOYECHHUE
JKKU HE TOPUT) | BLIYMCINTENI0 HCTOYHMK | IMHMM nuranus. Heucnpaben

Mepuaer cumMBOJI

+
«=m))

nuTtanusa 12-24 B.

BHEIIHUM UCTOYHMK ITUTAHUS.

[TepeBecTn
nepekimouatess SWI1 B P
Mepuaer CUMBON | ponomenne  «BKJLy  u| . o 0PC ARKYMYyIBITOPa
ucuepnaH 15810 OH HE
I 3apSAUTh  AKKYMYJISITOP HOKITIOHEH.

BKJIIOUMB HMCTOYHUK

NATAHUSA
IIpn ycTaHOBIEHHOM KOHTpOJIE

IToakmrounTh K | mutanun  [IP ¢ nmomombio

BBIYHCIIUTEIIIO JvHMH | guckpetHoro Bxoxa (U1,U2)

OTCyTCTBYIOT
MOKa3aHus
pacxona

KOHTpOJIA nuTanus [1P

HaIn4Yue€ CHTHaJla C HMCTOYHHKA

nutanud OBA3ZATEJIEHO
.. | OOpbIB WIH KOPOTKOE
3aMEHUTH CUTHAJIbHBIHI
3aMBIKAHUE B CUTHAJILHOM
Ka0eJb
Kaoere.

Bri6pats cxemy

Pacxonomep He mcnosb3yercs B

CuéT TemIoBou
SHEPIUM HE
BeIETCS

WU3MEPEHUSL. CXEME U3MEpPEHUs
OO6pbIB WU KOpPOTKOE
IHoakimrouuTh TaTYUKUA
TeMIIEDATYDEL 3aMbIKAHUE B  CUTHAJIBHOM
patyp kabene TC
Ob6ecneunTh Pa3HOCTh
TeMIIEpaTyp Mmexay | [lepenyTanbl KJI€MMBI JaTYMKOB

MOJAOIIMM ¥ OOpaTHBIM
TpyOonpoBooM > dtmin

TEeMIIEPaTypbl

[lepeBecTH BBIUMCIMTEID
B pexxum "Paboma"

Cuér TemnoBOM SHEPruu B
pexume "Hacmpotika” HE
IMMPOU3BO/IUTCS

IToaxaro4yuTh K
BBIYHCJIMTEIIIO JIMHUIO
KOHTpoJiss nuranus [IP.
[Topate pacxon

Otka3 kaHana(oB) H3MEpPEHUS
pacxoja  y4yacTBYIOUIMX B
pacuére TEII0BOU SHEPTUU
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[Tponomxenue Tadauibl 21

Baemrnue Cnocod ycrpanenust
IIpununHa oTkasa
NPOSIBJICHUSA OTKAa3a

BxirounTts B HacTpoOMKax

OTtcyTCTBYIOT OOpbIB  WIM  3aMbIKaHUE B
BBIYUCITUTENS JTATYUK

[IOKa3aHUs curHaiabHoM kabene I1/]. Otka3s
JaBJICHUS. [IpoBeputh

JTaBJICHUSA I

nuHUIo cBsa3u ¢ 111,

OTCyTCTBYIOT OOppiB  wiIM  3aMbIKaHUE B
YTCTBY 3amenuts TC. [IpoBeputsb p
MOKa3aHUs curHasibHoM kabene TC.
JIMHUIO CBSI3U.
TEMIEPATYPBI Otkasz TC

B wmenwo Jluarnoctuka
Her cBsi3u mo USB | BeImomHUTE  TIepe3arpysky | [Iporpammublii cOoit
BBIYHMCIIATENIS

5 Xpanenue

XpaHCHI/IC BBIYHCJIUTEIICH JAOJDKHO OCYIICCTBIIATHCA B CKIIAACKHX ITOMCIICHUAX
IIpun OTCYTCTBHM B HHX IIbLIM, IIApOB KHCJIOT H HlGJIO‘IGfI, arp€CCHUBHBIX TIa30B,
BBI3BIBAOIINX KOPPO3HIKO, B COOTBCTCTBHHM C YCIOBHUAMHU XPAHCHHA 1 mo
I'OCT 15150-69.

6 TpancnopTupoBaHue

6.1 TpancnopTupoBaHHE BBIYMCIUTENIEH MOKET OCYILECTBIATHCS BCEMH BHJIaMU
TPaHCIOPTa, B TOM YHWCJIE BO3AYIIHBIM B F€PMETU3NPOBAHHBIX OTCceKax. [IpenensbHble
YCIJIOBHSI TPAHCIIOPTHUPOBAHUS:

- TemIepaTypa OKpyXkarllero Bo3ayxa — ot MuHyc 50 go mmoc 50 °C;

- OTHOCHUTEJIbHAS BIAXXHOCTH BO311yxa — 10 95 %;

- aMruuTyaa Bubparmu mpu gactote ot 10 mo 55 't — He Goiee 0,35 mm.

6.2 Bo BpeMs TpaHCIOPTUPOBAHHS ¢ MOTPY30YHO-PA3rPy30YHBIX padoT
TpaHCIOpPTHAsE Tapa HE JIOJDKHA TOJBEpPrarbCsi pPE3KUM yaapaM H  MOpSIMOMY
BO3JIEHCTBUIO aTMOC(EPHBIX OCAJKOB U MbUIM, MAHUMYJSLHUUA C TPAHCHOPTHOM Tapoit
JOJDKHBI ~ OCYIIECTBIIATHCS B COOTBETCTBUM C MAHUIYJIALMOHHBIMU 3HAKaMH,
PacnoyIoKEHHBIMHU Ha TPAHCIIOPTHOM Tape.

6.3 Ilocne TpaHcmOpTHPOBaHUS MPU OTPULIATENIBHBIX TEMIEPAaTypax BCKPBITHE
TPAaHCIOPTHOM Tapbl MOKHO ITPOU3BOJAMUTH TOJBKO NOCJIE BBIAEPKKH B TEUEHHE & 4 B
OTaIINBAEMOM ITOMELIEHUH.

7 Caenenus 00 yTuiuzanumu

YTunuszanus BBIYHUCINATENIEH OCYHIECTBIIETCS B COOTBETCTBUM C TIPaBUJIAMH,
JNEHUCTBYIOIIMMHU B OPraHU3alUU dKCIUTYaTUPYIOIIEH TaHHOE U3ZEIHE.
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Ipunoxenune A

(o0s13aTeIBHOE)
I'aGapuTHbIE U NIPHUCOCAUHUTEIbHBIE Pa3MepPbl BEIYUCIUTEIS
B 60
[o]
vos o w! !
Tocpeectp Ne72072-18 3AB.Ne xxxxxx ‘
WA
l
J A
// [PAMEP-TC-100 S
e  |I®.
@T S i phege Bl @
\| T T 1 I C D) T ‘
L L1 [ ] I
_/ !
Pucynok A.1 — I'abGapuTHbie pa3Mepbl BEIUUCTUTENS
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Pucynox A.2 — IlpucoeqHUTENBHBIE Pa3Mephl BEIUUCIATEIS
(1 — DIN-xuricer Ha MoHTakHYIO peiiky TH35-7.5 (DIN-peiika); 2 - DIN-petika)
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IMpuioxenue b
(00s13aTesIbHOE)
CxemMa BHENIHUX NMOJAKJIIOYEHUH

| |1 t2 WE t1 .
SOl |&nt (Rs232)
X/ U |3 X[ U |3 g T

K Bk >< [GND[RTS| TX[RX

| 11 t4 HE 3
x| U | U o

+|U i ? +|u ﬁ 2 XP13 XP14 Bﬁ XP15 XP16 >¢ (Dot [Do-| V- | V+
o P2|2 72 w© Py 2 =\P4 (01401 [D2+] 02-]| ! {[ut]u{ua+]uz-| -
| +U| 3 | +U|[3 ] T 5% (% T
= 4 el _ ~ A 3 ]2
Ve 1 V+ [ 1
oV 2 (v3) ~[V- (V) T e
X|V+ 3 :. < V+ 3 : ” -
—— @ V14 g“SKpaH” @"@ Up- 12248

Pucynok b.1 — CxemMa nokII04eHUs] BHEIIIHUX YCTPOICTB

Ta6nuna b.2 — HazHaueHue kiieMM IOJKIIOUCHHS BHEITHUX YCTPOMCTB

Kiaemma (Ne KOHT.)

Ha3Hauyenue

XP1(1,2,3,4) Knemmel nogximrouenus TC 1K1
XP2 (1,2,3,4) Knemmel nogximrouenus TC K2
XP3(1,2,3,4) Knemmel mogximrouenus TC UK3
XP4 (1,2,3,4) Knemmel nogxirouenus TC K4
XP5 (1,2) Kiemmsr noakmrouenus 111 MK4
XP5 (3,4) Knemmsr moakmrouenus 111 K3
XP6 (1,2) Knemwmer moakirouenus 1] MK2
XP6 (3,4) Knemmer moakmouenns [1]] K1
XP7 (1,2) Knemmer monkimouenus [1P K1
XP7 (3,4) Knemmel nogxirouenus [1P K2
XP8 (1,2) Knemmel nogximrouenus [1P K3
XP8 (3,4) Knemmel nogxirouenus [1P MK4
XP9 (1,2,3,4) [Monkmouenue naTepdetica RS-232
XP10 (1,2) [ToaxroueHue TUCKPETHOTO BBIXOa
XP10 (3,4) Knemmer moakmouenns [TP KS
XP11 [Monkmouenue unrepdeiica RS-485
XP12 [Tonkmouenue nutanus Berauciautens (12-24B)
XP13 Knemmebl nonkitouenus koutpoias CPO (D1)
XP14 Kiemmbl noakiodenust koutposis CDO (D2)
XP15 Knemmbr moakmoueHust KoHTposist mutarus [P (U1)
XP16 Knemmebr moakmoueHust KoHTposist mutanus [P (U2)
X6 [Tonxmrouenne USB unrtepdeiica
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TILJLILIT
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XP11
kormiLiend Korm] Lens KnemmHuas konoaka
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B cets RS-485
(Moaem mu I1K)

Pucynox b.2 — HaznaueHune KOHTaKTOB BHENTHETO pazbéMa naTepdeiica RS-485
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IMpuioxenue B
(00s13aTesIbHOE)
CxemMbl n3mMepeHuii

Ta6nuna B.1 — 3akpeIThie CHCTEMBI TEIIOCHAOKEHUS

= . =
© Cxema u3mepeHnii & dM Qu Qc
Vi t1 P17 1 i M1-(h1-h2) -
»—@—T%‘ 2| M1Mm2 M1:(h1-h2) dM-(h2-hx)
3| M1-M2 | M1(h1-h2) +dM-(h2-hx) | dM-(h2-hx)
1 £2 /12 V2 4 i M2:(h1-h2) -
5| M1-M2 M2-(h1-h2) dM-(h1-hx)
V1=C1'N1; V2 =C2:N2;
vl t1 P1
1
2 1 - M1-(h1-h2) -
2 P2
el [
V1=CI'NI; M1 =VlIpl

Tabnuua B.2 — 3akpbIThie CHUCTEMBI TETIOCHA0KEHUS C OMUTKON BTOPUYHOTO
KOHTYpa U3 00paTHOTO WJIK MOAIOIIET0 TPyOOIIpoBoia

= . e~
o Cxema uzmepeHuii 3 dM Qu Qc
2
Vi 1 P1 1] ™3 M1-(h1-h2)
. L 2 M3 MZ1-(h1-h2) + M3-(h3-hx)
| 3] M3 M1-(h1-h2) + M3-(h2-hx)
2 P2 V2 o v M1-(h1-h2) + (M1-M2) -
3 ._'J_L®—1 M2)+M3 - (h2-hx)+M3-(h3-hx)
5 M3 M2-(h1-h2) M3 (h3-hx)
V3 3 P3 6| M3 M2-(h1-h2) + M3-(h1-hx)
720 W S N
N/ MLMy | M2(h1-h2)+dM-(h1-hx) +
V1=CI1N1; V2 =C2:N2; V3=C3N3; | 7 - + M3- (h3-hx)
M1 = V1pl; M2 = V2:p2; M3 = V3-p3;
Vi t1 P1
1
; 1| M3 M1-(h1-h2) M3-(h3-hx)
2 P2
bl el [
4
V3 t3 P3
o o . 2| M3 M1- (h1-h2)+M3-(h3-hx) | M3-(h3-hx)
R/ g
V1=C1:NL; V3 = C3:N3;
M1 = V1-pl; M3 = V3-p3
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Ta6bmuma B.3 — 3akpbIThle CHCTEMBI TEIUIOCHAOXKEHHS C TMOJMUTKON BTOPUYHOTO
KOHTYypa U3 00paTHOToO TpyOOIpoBoaa

V1=C1-N1; V3=C3:N3; dt=t1-t2
M1 = V1-pl; M3 = V3:p2

S Cxema u3mepeHmMii % dM Qu Qc
2
VT T P7 1 M3 M1-(h1-h2)
> N1 L 2| M3 M1-(h1-h2) + M3-(h2-hx)
L '
(M1- (h1- (ho-
5 IR 3| m2mz | ML) + dM(h2-h)
5 | et I M2 M3-(h2-h
L 5/ M3 M2:(h1-h2) + M3-(h1-hx) (h2-hx)
13=2
V3 _
o\ P3=F2 M2-(h1-h2) + M3:(h2-hx) +
> 6| MI1-M2
+ dM:-(h1-hx)
V1= CI-N1; V2 = C2:N2; V3 = C3-N3;
M1 = V1-p1; M2 = V2:p2; M3 = V3-p2
Vi t1 P71
>—% e M1-(h1-h2)
2 P2
6 < Il
M3-(h2-hx)
V3 2| M3 M1-(h1-h2) + M3-(h2-hx)
N R
R/

Tabmuua B.4 — OtkpbiTas cucrema

TEIUIOCHA0KEHUS, U3MEPEHUE pacxola B TPEX

TpyOONpOBOJAX.

= . =

< Cxema u3MepeHmi 3 dM Qu Qc

Z

(M1-M2)- e Moo, o
i 1 M3 M1-(h1-hx) — M2:(h2-hx) | M3:(h3-hx)
L -M?)- (M1-M2) - (h2-
e ] ve gz pe | 2 | (MIM2) G k) - M2:(h2hx) | g — M3 (-

Hit L M3 - hx)

T g e Ui 3 M3 M1-(h1-h2) + dM-(h2-hx) | M3-(h3-hx)
. (U 4 M1-M2 | Ml-(h1-h2) + dM-(h2-hx) -
V1=C1N1:V2=C2N2:V3=C3N3; | 5| M1-M2 | MI-(hl-h2) + dM-(h2-hx) | dM-(h3-hx)
M1 =VI1-pl; M2 =V2p2; M3=V3p3; | 6 M3 M2:(h1-h2) + dM-(h1-hx) | M3:(h3-hx)
dt = t1-t2 7| M1-M2 | M2(hl-h2) + dM-(h1-hx) -

8 | M1-M2 | M2(hl-h2) + dM-(hl-hx) | dM-(h3-hx)
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Tabmua B.5 — OTKpbITEIE CHCTEMBI TEIJIOCHAOKEHUS, TEIIJIOBBIC CETH, U3MEPCHHE
pacxojia B MmojarolieM U oOpaTHOM TPyOOIPOBOAAX C BO3MOXKHOCTBIO M3MEpPEHUS
pEBEpPCHOTO  MOTOKa MO  oOpatHoMy  TpyOompoBomy  (JletHmwit  pexum
teruiocHabxkenus. TymukoBeie cuctembl ['BC mo mnoparomemMy u oOpaTHOMY
TpyOONpoOBOIaAM)

= e~
o Cxema u3MepeHuii a dM Qu Qc
2
V7 tTf T 1| M1-M2 | M1:(h1-h2) + dM-(h2-hx) -
@ i 2| ML-M2 | ML(h1-h2)+dM:(h2-hx) | dM-(h2-hx)
i
g | & £2 V2 V3 yuni 3| M1-M2 | M2:(h1-h2) + dM-(h1-hx) -

L

4| M1-M2 | M2:(h1-h2) +dM-(hi-hx) | dM-(h2-hx)

V1= CI-N1; V2 = C2:N2;V3 = C3:N3;
t3=t2; P3=P2; 5
M1 = V1-pl; M2 = V2-p2;M3 = V3-p2

(M1- | M1-(h1-hx) — M2-(h2-hx)+

M2)+M3 + M3-(h2-hx) dM-(h2-hx)

Vi t1 P17

2| M1-M2 | ML(h1-h2) +dM-(h2-hx) | dM-(h2-hx)

Z ¢ 1| M1-M2 | M1:(h1-h2) + dM:(h2-hx) -
n JT Al

Tt
9| 2 P2 V2 T
L UdLLLLL 3 M1-M2 M2:(h1-h2) + dM-(h1-hx) -
V1=C1-N1; V2 =C2-N2; dt=t1-t2 4 M1-M2 M2:(h1-h2) + dM-(h1-hx) dM-(h2-hx)

M1 =VIpl; M2=V2p2.

Tabmuna B.6 — OTKpBITBIE CHCTEMBI TEIUIOCHAOXKEHMsS, M3MEpPEHHE pacxoja B
TpyOorpoBoaax nojaromiemM u Bogopazoopuom (I'BC)

Ne <
Cxema u3mepeHMii = dM Qu Qc
cn S
vi i1 P1
1L
o | V3 13 P3| 1 M3 M1-(h1-h2) dM-(h3-hx)
HHi L
10 ’TZ i il
. - + . - . -
V1= CINL V3= C3Ng: 2| M3 | ML(hl-hx)+dM-(h2-hx) | dM-(h3-hx)
M1 = V1-p1; M3 = V3p3

3nauvenne dM (coxepxkamux M1-M2) B Tabimunax B.1-B.5, ucnoan3yemoe
s pacuéra Qu (Qc), paccyuThIBaeTCS 10 APXMBHBIM 3HAYEHUSIM YACOBBIX MaCC
C YV4€TOM BO3MOKHbIX KOPPEKTHPOBOK cM. m.2.11.4.
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Tabmuma B.7 — JletHuit pexuMm TerocHaOkeHus. TYNHUKOBBIE CHUCTEMBI
rerocHabkenus (I'BC) mo nonaromemy u oOpaTHOMY TPyOOTIPOBOY.
Ne Cxema uzmepeHmi E dM Qu Qc
Vi I P17
11 V2 2 P2 1 - M1-(h1-hx) + M2:(h2-hx) -
b @ r L
V1=CIN1; V2 =C2:N2;
M1 =VI1-pl; M2 =V2p2
Tabmuma B.8 — Tynukossie cuctemsl TerwtocHabxenust (I'BC).
Ne CxeMa uzmepeHni E dM Qu Qc
Vi t1 P71
12 | » 1 L, |1 ) ' '
N/
V1=CIN1; M1=Vlpl 2 - M1-(h1-hx) -

Tabnuua B.9 — U3mepenue o0bEma

(ms UKS T1J] aBTOMaTHYeCKH OTKIIFOYACTCS )

Ne CxeMa uzmepeHnni E dv Qu Qc
V7 P1
»—@ L 5 1] vive : :
13
V2 P2
— } L« |2 virve . i
V1=CI1N1; V2 =C2:N2
Vi P17
P—'é ) L »
1 %4 P2 ! ) ) )
P—é } L >
V1=C1N1; V2=C2:N2;
Vi P1
15 »—@ L 5 |1 : . .
V1=C1N1
Tabnuua B.10 — 3mepenne TeMnepaTypbl
Ne CxeMa u3MepeHmii ®PT Qu Qc
16 . 1 - -
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Ta6nuna B.11 — KomOuHanmu cxem n3MepeHuil Ha TEIJIOBBIX BBOJAX

Tenmo
BBO/I

HN3mepuTtenbHble KAaHAIBI

MKl WK2 MK3 MK4 WKS

CxeMbl H3MepeHHii

1.2 3 4

13

16

TB1 X X X
X X
TB2 X X
X X X
TB3 -

TBI1

TB2

TB3

TBI X X
TB2 X X X

X X X
TB3 X X x*

TB1 X X X

TB2 X X X
X X X

TB3

TBI X X X

TB2 X x X

TB3 X x*
[Mpumeuanue: * - IIJI B WKS aBromatmuecku BbIKIIOUaeTcs (MapaMeTp HACTPOMKH —

Hatunk P - Beikit.)
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OTYET O HACTPOEUYHBIX TAPAMETPAX
Boruucaurenas «[IPAMEP-TC-100» 3aBoackoii Ne 202209 Bepcus 1O v1.1.1.1 CRC16 ITO 0xDDEC CH=0x8CA6
Hdata ¢popmupoBanus oryera 13:21 17.06.2022 .
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CucreMHbIe HACTPOEYHbIE MApaMeTPhI 3HaveHust Pa3zmepHoCcTh
IAZlpec B ceTH 1
CkopocTh 0OMeHa 115200 out/cex
EnuHube1 nsmMepeHui CHU
OTYeTHBIH IEHD 31
Kox oprannzanmmn 1
Homep morosopa 1
IABTOMAaTHYECKUM IEPEBOJ BPEMEHH 3UMA-JIETO HET
Bug otyera ¢ HC
T TepmornipeobpazoBareneit Pt100
Bpemst noaTBeprkaenust cpadbatsiBanus D,U 3 CEK.
Uloruka pabotst D1 COO H3
Uloruka pabotst D2 COO H3
[lepexon BJ| Her
Bpewms nepexona Ha B/ 1 00:00 15.09.20XX
Bpewms nepexona Ha bJ] 2 00:00 15.04.20XX
lburosast Macka HC must quckp.Beixona TB1 0000000000
burosast Macka HC ms nuckp.Beixoma TB2 0000000000
lburosast macka HC mus auckp.Berxoma TB3 0000000000
Hactpoiiku B/1
Hacrpoeunnie napamerpsl TB TBI TB2 TB3 Pasm.
CU Cxema n3MepeHus 1 9 15
OPT Dopmyna pacdera Teruia 2 1 1
dt min  |[MuHUMasBpHAS PAa3HOCTH TEMIIEPATYP 2 2 2 °C
Kontp. dt  [KoHTpoIss pa3HOCTH TeMIepaTyp Cuer oct. | Cuer oct. | Cuer ocrt.
Kontp.t |KoHTposas TeMneparyp Cuer oct. | Cuer oct. | Cuer ocrt.
Konrp. Q |[KoHTpoJIb TEIIIOBOI SHEPIHU C nofcT. C noxcr. C noxcr.
Kontp. dM [KonTpomns paznoctu Macc Her Her Her
dMmax  |lomycTuMbIii HeGamaHe Mace 0.0 0.0 0.0 %
txB JloroBopHasi TeMIieparypa XoJ0IHOMH BOJIbI 10.0 10.0 10.0 °C
Pxs /IoroBOpHOE JIaBIIEHHE XOJIO0AHOW BOMBI 0.098 0.098 0.098 MIla
Hactpoiikn B/{1
Hactpoeunsie napamerpsl UK  [Pa3m. K1 7T K3 K4 K5
TB 1 1 2 2 3
Tun I1P  [Tun I1P MexaHnYeCKUH|DNeKTpOHHBIH|DIeKTPOHHBIH[IEKTPOHHBIA[DIEKTPOHHBIN
Kountp. U [Kontp. nut. [1P Her Her Her Her Her
KouTtp.COO|Kontposs COO Her Her Her Her Her
Knace 1P |[Kiacc toun. [1P 1 1 1 1 1
Bec umn. [Bec ummn. TP i/umn|  1.000000 1.000000 1.000000 1.000000 1.000000
Kontp. V [KonTp. 9ac. o0pema Her Her Her Her Her
Vmax [Bepxuss rp. oobema M3 100.000 100.000 100.000 100.000 100.000
Vmin  [HwxHss rp. o0bema M3 1.000 1.000 0.740 1.000 1.000
Vaoor |[lor. obsema M3 1.000 1.000 1.000 1.000 1.000
Torc ~|SPEMA OOHyICHNUA Cex. 1000 1000 1000 1000 1000
pacxoyia Ha KK
tmor JTor. Temir. °C 70.0 70.0 70.0 70.0 70.0
Pmax |[Ipexen masm. Mlla 2.500 2.500 2.500 2.500 1.600
Pmor  Jlor. maB. Mlla 0.800 0.800 0.800 0.800 0.294
Hatuuk P [Hanuuue naturika BKIJI. BKIJIL BKIJL BKIJL BBIKJIL
®UO oTBeTCTBEHHOr0 TULA/ /Moanuch




IMpuioxenue E
(cmpaBo4HOE)
IIpumep 3anmoJiHeHHUsI PEKJIAMALMOHHOTO0 AKTA

®opma 1 3akazuuk: OOO "Mup"

Anpec: 127000, r. Kazans,
yi. @ectuBanbHas, 1.4
ten/pakc  (8342) 23-45-67
Pexj1aManiuoHHBIN aKT

oT 26 centsops 2020 r.
HaumenoBanue uznenus Brruucnurens KOJIMYECTBA TEIIOBOM SHEPTUU
I[TPAMEP-TC-100

3aBoackoit Ne 030053
Jlata U3roToBICHUS 15.01.2022r. [ara moBepKH 20.01.2022 r.
MoHTa)x JaHHOTO U3/eNUsl OCYIIECTBICH 10 urons 2020 1.

(maTta MOHTaXa)
opraHusanuei 00O "Mup" ¢ cobmoaeHrneM TpeOOBaHU K MOHTAXY.
Cnan B skcrutyaranuto [Totpedutento 15 wmrons 2020 r.

(mara cmaym B HKCILTyaTaIHIo)
HledexT oOHapyxeH 26.09.2026 r.  BO BpeMs MMEPUOAMYECKOTO OCMOTpa
(mara)

Bpewms napabotku Onun Mecsn

OcHoBHbIE J1e()eKThI, 0OHAPYKCHHBIC B U3JICITUU
OtcytcrByroT nokaszanus Ha JKKU

Crnioco0 ycTpaHeHus cuiaMy 3aKkazyuka [IuTanue BBIMUCINUTENS IPOBEPEHO,

puOOp IEMOHTHPOBAH, IIPU BHEITHEM OCMOTPE MOBPEXKACHUN He 00HAPYKEHO

3aKiro4eHne Beruucnurens [IPAMEP-TC-100 3aB. Ne 030053 neucnpaseH

3aka3uuk

[ToTpebutens

AxT nonyuen AO «ITpomcepBucy
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JIMCT perucTpaumy u3MeHeHUun

N3m.

Howmepa nucroB (cTpanmi)

Hn3ME-
HCHHBIX

3aM¢E-
HCHHBIX

HOBBIX

aHHY-
JUpO-
BaHHBIX

Bcero
JICTOB
(cTpanun)
B JIOKYM.

JIOKYM.

Bxopmstmuii Ne
COIIPOBO-
JIUTEIBHOTO
JIOKyMEHTa U
naTa

Tloxam.

[ara
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