«YTBEPXJIEHO» «YTBEPKIIAIO»

©

TEINIJIOBBIYNCJIINTEJIN
AKCHOMA

Moaudukanms: Axcrnoma-03

PykoBOACTBO IO 3KCIIyaTaluu
ACC.000102.001 PO

Penaximsa 1.0

00O «Aksa Cutu CepBucy»
Poccus, 456209, Uenssbunckast o6macts, 1. 3naroycr, yi. Meraumctos, 14A
Ten./dakc: +7(951) 485-56-26, e-mail: AquaCity@list.ru



TennosbluncnutTenun Akcuoma. PyKOBO,D.CTBO no akcnnyartauun

cTp. 2

Conepxanue
Beenenue
1. Onucanue ¥ NPUHIUI PaOOTHI
1.1. Haznauenue
1.2. TexHu4YeCKUE U METPOJIOTMYECKUE XAPAKTEPUCTUKH
1.3. 3amuTa OT HECAaHKIIMOHUPOBAHHOT'O BMEIIATEIHCTBA
1.4. be3onacHOCTh AKCIUTyaTallUK
2. [loAroToBKa K 9KCIUTyaTalluyd U METOJIMKA U3MEPEHUMN
2.1. PacnakoBka
2.2. MecTo yCTaHOBKH M KPEIJICHUE
2.3. IloaknrouyeHue BHENIHUX IIETIEN
2.4. BBOJ HaCTpOEYHBIX IaPAMETPOB
2.5. AnpoOarusi GyHKITMOHUPOBAHUS
2.6. Meroauka n3MepeHui
3. YcTpoiicTBo u paboTta
3.1. CBenenus 0 KOHCTPYKIIMHU
3.2. Anroput™ paboTsI
3.3. IIpuHUMN OPraHU3alKU TENIOBBIYACIATEISA
3.4. DKpaH U KJIaBUarypa
3.5. CTpyKTypa MEHIO
4. HacTpoiika TeraIoBbIYUCIUTENS
4.1. ITporpamma «Axcuoma-03:Kounduryparop»
4.2. Anroputmsl yuera T
5. Mcrnionp30BaHME 110 HA3HAYCHUIO
5.1. [IpocMOTp TEKYIIMX U HAKOTIJICHHBIX MOKa3aHUI

5.2. IIpocMOTp MOKa3aHUH C TOMOIIBIO MMPOTPaMMbl KOH(HUTYpaTOpa

5.3. Ileperoc apXUBHBIX TTOKA3aHHM
6. OOcy>KMBaHKE MPHU IKCILTyaTallUH

6.1. ITopsimok skcrutyaTanuu

6.2. Ycrpanenue HemraTHbix cutyaruii (HC)
7. TpanciopTUpOBaHUE U XPAHECHUE
8. [ToBepka

8.1. Onepauuu noBepku

8.2. CpencrTBa noBEpKHU

8.3. YcinoBus mpoBeAEHUS MOBEPKHU U MOATOTOBKA K HEM

8.4. IIpoBeneHue nNoBepKU

8.5. OdopmieHue pe3yabTaToB TOBEPKU
[Tpunoxxenus



TennosbluncnutTenun Akcuoma. PyKOBO,D.CTBO no akcnnyartauun CTp. 3

Bsenenne

Hacrosiiee pyKoBOJICTBO MPEIHA3HAUEHO ISl CIIELIMAIMCTOB, OCYIIECTBIISIOIIMX
MPOEKTUPOBAHNUE, MOHTaX, 00CITy>)KUBaHHE, CYUTHIBAHNE TTOKA3aHHM, KOHTPOJb PaObOTHI
U TIOBEPKY TEIUIOBBIUMCIUTENEH AKCHOMA (J1aliee — TeTJIOBBIUMCIUTEINH).

TennoBBIYUCIUTENN COOTBETCTBYIOT TpeOOBaHUSIM TocTaHOBIeHUa [IpaBu-
tenbcTBa PO o1 18 HosiOps 2013 1. Ne 1034 «O xoMMepyecKOM yueTe TEeIIoBOU
SHEPIruM, TEIUIOHOCHUTENS. 3HAYEHHsI TUIOTHOCTH M SHTAIBIUU BOJbI BBIYHMCIISIIOTCS
cormacHo MU 2412 (MU 2412-97) no u3MepeHHOW TeMIiepaType B AUana3oHe
or 0 °C nmo 180 °C wm naenenuto B nuamazoHe oTr 0 mo 1,6 MIla. IloBepka
TEIJIOBBIYMCIUTENCH AKCHOMA MTPOU3BOAMTCS C NEPUOJUYHOCTBIO OJIMH pa3 B YEThIPE
rojla B COOTBETCTBMHU C METOJAMKOM, coriacoBaHHOM PI'VII «YHUUM». [lannas
METO/IMKA U3JI0’KEHA B pa3Jiesie 8 HACTOSIIEro pyKOBOCTBA.

Hacrosmass pemakuuss pPyKOBOACTBA akKTyajbHa I TEIUIOBBIYHCIUTENICH
Moaudukanuun Axcuoma-03 U nmporpaMMHON BepcuM MHTEp(EHCHONW YacTH HE MEHee
3.0.2. [lanpHeiimasi MOCTOSHHas padOTa W3TOTOBUTENS HAJ COBEPIICHCTBOBAHHEM
BO3MO’KHOCTEH, MOBBIIIEHHEM HAJIEKHOCTH U yJI00CTBA MOJIb30BAHUS MOXKET IPUBECTU
K HEKOTOPHIM HEMPUHIMUNHAIBHBIM U3MEHEHUSIM B TEIUIOBBIUUCIUTENIX AKCHOMA, HE
OTPaKEHHBIM B HACTOSIIEH PEJAKIIMU PYKOBOJICTBA.
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1 Omnmcanue v npuHIUN PadOTHI

1.1 Ha3nayeHmue

TennoBbMUCIUTENN TPEAHA3HAUYCHBI IS W3MEPEHUN BBIXOJAHBIX CHTHAJIOB
U3MEpUTEIbHBIX  MpeoOpas3oBarelied  mapaMeTpoB  TEIJIOHOcUTENs  (pacxona,
TEeMIIepaTyphl, JaBJICHUS) M BBIUMCICHUN MO pe3ysbTaTaM H3MEPEHHM KOJIUYeCcTBa
TEIJIOTHl (TEIUIOBOM SHEPruM), MOTPeOsIeMO B 3aKPBITBIX U OTKPBITHIX BOISHBIX
CUCTEMax TEIUIOCHAOKEHHSI B COCTABE TEINIOCUETYMKOB.

[IpuHIMO [EUCTBUSA TEIUIOBBIUMCIUTENIEH OCHOBAH HA M3MEPEHHM MEPBUYHBIX
MapaMeTpoOB TEIUIOHOCUTENSI ¢ MTOMOIIBI0 Mpeodpa3oBaTesieil pacxoaa, TEMIEPATypbl U
JABJICHUSI, C TIOCJIENYIONIe 00pabOTKOM Pe3yabTaTOB U3MEPEHUN B COOTBETCTBUU C
YCTaHOBJICHHBIM aJITOPUTMOM y4eTa TEeIIOBOU 3Hepruut (cM. 11. 4.2).

TermnoBbryuCIUTENN 00ECTIEYNBAIOT:

® U3MEpPEHUE TEKYIIUX 3HAYEHUM pacxojia TEIUIOHOCUTEIS, TeMIepaTypbl M
JIABJICHUSI C TOMOIIBIO TEPBUUHBIX MpeoOpazoBareneid. /[aHHOe H3MepeHue
MOXET MPOUCXOJAUTH OJHOBPEMEHHO BO BCEX TPyOOMpoOBOJiax (10 BOCbMH), C
OTpEe/ICICHHEM TEKYIIUX U CPEAHUX 3HAUCHUN MapaMeTPOB TETIOHOCUTEIISL.

® BBHIUMCJICHHE 3HAQUYEHUWA TMIOJHOW TEIUIOBOM DJHEPrUM W KOJMYECTBO
NOTPEOJICHHON TEIJIOBOM SHEPTUU B OTACIBHOM TPYOOIPOBOJIE.

® APXMBHPOBAHUE pE3YJIbTATOB W3MEPEHUH, BBIYMCICHUN, [IUATHOCTUKUA U
YCTaHOBOYHBIX MapaMEeTPOB B YHEPTOHE3aBUCUMOM MaMsITH.

® 3AIIMIICHHOCTh APXUBHBIX [JI@HHBIX W YCTAaHOBOYHBIX IapaMETPOB OT
HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

® UHIWKAIMIO U3MEPSIEMBbIX, PACUYETHBIX, apPXUBUPOBAHHBIX JaHHBIX U
YCTaHOBOYHBIX MapaMeTPOB.

e 00OMEH JaHHBIMH C BHEUTHUMHU YCTPOMCTBAMHU Yepe3 MPOBOJIHbIE UHTEP(DENUCHI:
USB, RS-485, Ethernet u 6ecnpoBoausie uHTepdeiicer: Wi-Fi, Bluetooth,
LoRa, GSM.

e BBOJ M WCIOJIb30BAHHE B pacueTrax JOTOBOPHBIX 3HAYEHUW pacxoja,
TeMrepaTypbl W JaBJICHHS TEIJIOHOCUTENSI B TPyOONpOBOJAX, a TaKxke
JIOTOBOPHBIX 3HAYEHUM pacxoja U TEMIOBOM MOIIHOCTH B TEMJIOCUCTEME.

® VYET 10 BOCHbMU MOJIHOCTHIO HE3aBUCUMBIX KOHTYPOB TETIOHOCUTEIIS.

® BO3MOXHOCTh TPOTPAMMHOT0 KOH(UTYPUPOBAHUS KAXKIOTO KOHTYpa CUCTEMBI
U3MEPEHUN M PaAcyeTOB, C YYETOM BHAA KOHTPOIUPYEMOU TEIJIOCUCTEMBI U
Ha0opa HCMOJb3yEeMbIX MMEPBUYHBIX MapaMETPOB pacxojia, TEMIIEpaTyphl U
JTABJICHUS TEMJIOHOCHUTEIIS.
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Kpome Toro, TemIoBbIUUCTUTENH TO3BOJISIOT:
® WCIIOJNIB30BaTh B  pacyeTrax TEKyIIMe IapaMeTpbl  XOJOJHON  BOJBI
(TemriepaTypa, JaBJCHHE) U MPEACTABIIATh X B OTUYECTHBIX (hopMax;

® [IPUHUMATh CHUTHAJIBI OT BHENIHUX JAaTYUKOB, BXOJSIIUX B CHCTEMY

0e30MacHOCTH;

¢ (DYHKIIMOHHPOBATh KaK IMPH aBTOHOMHOM, TaK M IPU BHEIIHEM MHUTaHUH B

IITATHOM PEKHME.

CorylacHO CKOH(HUTYPUPOBAHHOMY KOHTYPY, TCIUIOBBIYMCIUTEIN HM3MEPSIOT
TCIIOBYIO SHEPIHIO0 [0 TEIUIOBOMY BBOJY, KOTOPBIH MOXET BKJIOYaTh B ceOs
CIIeIYIOINE TPYOOIPOBOIBI:

® [I0JIAIOIIM;

® 00paTHBII;

® TOpSYETO BOJAOCHAOKEHUS WU TIOIITUTKH,

® XOJIOZHOTO BOAOCHAOKCHHS.

PaccuntaHHble 3HaueHWs Temula, o0beMa W MacChl B apxuBax (4acoBOM,
CYTOYHOM U MECSTYHOM) B TEIIJIOBBIYMCIUTEISIX (POPMHUPYIOTCSI HAPACTAIOIITUM UTOTOM.

1.2 TexHu4eckne U METPOJIOTHYECKHE XAPAKTEPUCTUKHI

1.2.1 Moakao4yaeMbie JaTYHKHA

K  rtemnoBblumciutenssMm  MoOryT  noakdrodarecsi  Bogocuetunku  (BC),
tepMoripeoopazoBarenu conpotusieHuss (TC) u npeoOpazoBaTenn H3OBITOUHOTO
nasnenus (I11).

B kauectBe BC MOryT MCHONB30BaThCAd 3JIEKTPOMArHUTHBIE, YJIbTPa3BYyKOBBIE,
BUXPEBbIC, TAXOMETPUUYECKHE WM OCHOBAaHHBIE HAa MHBIX (PU3MUECKHUX MPHUHIIUIIAX
mpeoOpa3oBaTey pacxojia WIM pPacxoiOMEphbl, HMEIOIIMEe WMITYJIbCHBIN W/WiIn
YaCTOTHO-UMITYJIbCHBIN BbIXOA ¢ BecoM ummylibca oT 00,0001 mo 10000 muTpos.
Brixognas niens BC MokeT ObITh peann3oBaHa Ha FEPKOHE WM OTKPBITOM KOJUIEKTOPE
(maccuBHas nenb) win ocHoBaHna Ha TTJI, KMOII u mogo0HbIX sneMeHTax (aKTHBHAs
1IeTIh).

YacroTa umirynbcoB naccuBHoi nenu BC — He 6onee 16 'y nmpu muymurenbHOCTH
COCTOSIHUS «pa3oMKHYTO» Ooiiee 50 mc.

CompoTuBIICHHE 1IETH B COCTOSIHUH «3aMKHYTO» JTOJDKHO OBbITh MeHee 3 KOM mpu
Hanpsbkenuu meHee 0,5 B, a B cocTostHum «pazoMkHyTO» — 607€ee 3 MOM mnm Toke
yTeuku MeHee | MKA.

YacTtoTa ummysbcoB akTuBHOU 11eni BC — He 6osiee 1000 'y mpu iU TENHHOCTH
Ka)KJIOTO COCTOSIHHMSA BBIXOJHOM 1ienu He MeHee 0,5 mc.
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Conpotusnenue uenu — He 6onee 10 kOm. Hanpsoxenue aktuBHo# nenu BC B
COCTOSTHHM BBICOKOTO YPOBHS COOTBEeTCTBYeT (2,4-5) B, a B COCTOSIHUM HU3KOTO YPOBHS
+0.4 B.

B npumeHseMbIX TEITOBBIYMCIUTENSX BO3MOYKHO MOIKIIOUEHUE IIJIATUHOBBIX,
MEJHBIX WJIM HUKEJIEBBIX TEpMOMNpeoOpa3oBaTesieil ¢ HOMUHAIBHBIM COMPOTUBICHUEM
50, 100, 500 uau 1000 OM u kiraccom nomycka He Xy»)e B mo I'OCT 6651-20009;

Bxonnoit xapaktepuctukoit ot I1]1 saBnsercs anexkrpuyeckuit Tok ot 0 10 20 MA
(wmm ot 4 1o 20 MA, wiu ot 0 1o 5 MA). Bepxuuii npenen uzmepennii [1J[ — ne Gonee
1,6 MI]a.

BmecTto wu3mepsieMoro 3HaueHUs TeMIepaTypbl WU JABJICHUS BO3MOXKHO
UCIIOJIb30BaHUE HUHJMBHUyalIbHOTO foroBopHoro 3HadeHus (M/13) coorBercTByIOIIETO
napamMerpa.

1.2.2 UnTepdeiichl cBA3M

TennoBRYUCIUTENN UMEIOT BCTPOCHHBIE TTPOBOIHBIE HHTEpdeiice USB, RS-485,
Ethernet u OecripoBonnbie mHTEpdeticel: Wi-Fi, Bluetooth, LoRa, GSM mis cBsi3u ¢
BHEIITHUMH YCTPOWCTBAMH H TIepeAavn apXUBHOW HH(POPMAIIHH.

Bcerpoennsiit GSM mMozaeM gaeT BO3MOXKHOCTH TEIJIOBBIYMCIIMTENIO TepeaaBaTh
nH(pOpMaIHIO 10 KaHAJIy COTOBOM CBS3H, B TOM 4HCIIe U B ceTh MHTepHeT. J[abHOCTH
cBs3u 1o GSM-kaHairy onpeiesiieTcsl XapakKTepUCTUKAaMU COTOBOM CBSI3H.

Ha 06a3e mporpammHoro komiuiekca «AxcuomMa-KC» MOXXHO OpraHm3oBaTh
JTUCTIETICPCKYIO CETh JIJIS TEIJIOBBIYUCIUTENICH AKCHOMA.

Bce BcrpoeHHble wHTEp(deichl oOecrmednMBaeT BO3MOXKHOCTh JIOCTyMma K
U3MEPUTEILHBIM, PACYETHBIM M YCTAHOBOYHBIM MTapaMeTpaM, BKITIOYAsh apXUBHI.

1.2.3 IlapaMeTpbl AapXUBHPOBAHUSA

TennoBBIMUCINTENN ApPXUBUPYIOT PE3YJIbTATBl HW3MEPEHUM, BBIUYMCICHUN W
JUArHOCTUKH B SHEPIOHE3aBUCHMYIO ITAMSITh.

ApXUBUPOBAHHUE JTaHHBIX BEIETCA B TPEX MHTEpBajax: YAaCOBOM, CYTOYHOM H
MecsiuyHOM. [lepecduer cpemHMX mMOKa3aHUM 3a NPOLIECAUIMK TEPUOJ BPEMEHH
ITPOM3BOJIUTCS B HAaYaJle KaXKA0To 4aca. J[OMOJTHUTENbHO apXUBUPYIOTCA HAKOIUIEHHBIE
ITOKA3aHMs B HaYaJe KaKJI0ro JTHs.
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1.2.4 MeTpoJioruyeckne U TEXHUYECKHE XapPAKTEPUCTUKH

HanmMenoBanme xapakTepUCTHKA 3HaueHue
Jlnarma3zoH u3MepeHuu:
- TemI0BOM 2Hepruy, I'kan 0,01 —108
- MacChl TEIJIOHOCHUTENS, T 0,01 —108
- 00beMa TEIUIOHOCUTENS, M° 0,01 —108
- TeMIepaTypsl Terionocutes, °C 0-180
- TEMIIEPATypPhI OKPY’KaroIIero Bo3ayxa, °C munyc 40 — 100
- pazHocTu Temreparypsl, °C 1-180
- U30BITOYHOrO JIaBJieHus1, Mia 0,01-1,6

[Ipenensl 1omyCcKkaeMou OTHOCHTEIBHOW ITOTPEMTHOCTH IPH
WU3MEPEHUH U TPeoOpa30BaHUH CUTHAIOB U3MEPHUTEIbHBIX
npeoOpa3zoBarenei B:

- TETUIOBYIO dHEPTHIO, % + (0,5 + Atmin/At)
- Maccy TEeIIOHOCUTENs, % +0,1
- 00beM TerIoHocuTels, % + 0,1

[Ipenensl nonyckaeMol abCOTOTHON NOTPEIIHOCTH IPH
U3MEPEHUHU U TPeoOpa30BaHUU CUTHAIOB U3MEPUTEIBHBIX
npeobpa3oBaresei B:

- TeMnepaTypy TeroHocutens, °C + 0,1

- TEMIIEpPATypy OKpY:Karolero Bo3ayxa, °C +0,5

- pa3HOCTh TeMnepaTypsl, °C + (0,03 + 0,0006At)
[Ipenenbl qomyckaeMoi MPUBEICHHON MTOTPENTHOCTH MPH

U3MEPEHUHU U MTPeoOpa30BaHUU CUTHAIA U3MEPUTEIIHLHOTO + 0,25

HpGO6p&30BaTeJIH B M30BITOYHOEC JaBJICHHUC, %

[Ipenensl 1oMyCcKaeMoil OTHOCHTENIBHOW IMOTPEITHOCTH IPH

0 + 0,01
W3MEPEHUU WHTEPBAJIOB BpeMEeHH, %o
["aGapuTHbIC pa3Mepsl (IJIMHA X IMIMPUHA X BBICOTA), MM, HE 173x170x60
Oosee
Macca, xr, HE OoJiee 0,75

1.2.5 OKemyaTalMOHHbIE XaPAKTEPUCTUKH

HaunmeHnoBaHue XxapakTepUCTHKU 3HaueHue
Paboune yciaoBus dKCITyaTaluu:
- TeMIepaTypa OKpyxatroiiero Bozayxa °C. ot munyc 20 10 50
- atmoc(epHoe nasienue, klla; ot 84 no 106,7
- OTHOCHTEIIbHAS BIIAXKHOCTh OKPYIKAIOIIIET0 BO3ayXa MpH
35 °C, %, He 6onee 95
- HaNpsDKEHHOCTH BHENTHETO TIEPEMEHHOTO MAarHUTHOTO TTOJISI
yactorou 50 ', A/M, He OoJtee 400
- BUOpanuu 4acToToM, I'Il (amniutyna cMemenus, mm, He GoJiee) 10-55 (0,35)
Crenensp 3alMThI KOPITyca OT TPOHUKHOBEHUS TBUIH M BOJIbI IP54
Cpennsist HapabOTKa Ha OTKa3, 4, HE MEHEe 75000
CpenHuii CpoK CITyKOBI, JIET, HE MEHEe 12
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1.2.6 DaexTponutanue

ABTOHOMHOE AJIEKTPONUTAHUE TETUIOBBIYMCIIUTENIEH, BEIXOIHBIX IIETICH JaTYNKOB
BC (maccuBHoro tuma) um TC ocymecTtBisiercs ot jautuid-uonHoro (Li-ion)
akKymyssTopa TumnopasMmepa 18650 m HOMHMHAIBHOM eMKOCThIO 3,6 A/4. PacueTHbIit
pecypc 6aTapeu He MeHee 4 JIeT IIPH CIIETYIONINX YCIOBHIX:

e TemIepaTrypa okpyskaroiero Bozayxa ot 10 go 25 °C;

e cpeaHsas yactora umnysbcoB oT BC g0 30 I';

® [iepuo] U3MEpeHU Temneparypsl u aasienus 600 c;

e BpeMms pabOThI ¢ MEHIO YCTPOMCTBA 10 | MUHYTHI B MECSII.

[Ipyn aBTOHOMHOM NIUTaHUU, ECIU PEAIBHBIE YCIOBHS IKCILTYyaTallMA OTINYAOTCS
OT YCJIOBHI, YKa3aHHBIX BBIIIE, PACUETHBIN PECYpPC OaTapen CHUKAETCS.

BHellHee 3JEKTPONHUTAHME TEIUIOBBIYMCIUTENEH JOJDKHO —OCYIIECTBIIATHCS
CTAOMJIM3UPOBAHHBIM HAMPSHDKEHUEM TOCTOSTHHOTO TOKa 3HA4YeHHEM W3 JMara3oHa
ot 9 10 24 B (HoMuHanbHOE HanpspkeHue 12 B).

B ciyyae moakitoueHUs TETUJIOBBIYUCIUTENS K IMEPCOHAIBHOMY KOMIIBIOTEPY
(ITK) uepes untepdeiic USB OyneT ocymecTBIAThCS MUTAHUE TETUIOBBIYMCIUTENS OT
mnHb [1K.

[Ipy Hamuyuu BHEIIHETO NHUTAaHWSA WM TUTaHus uepe3 mmHy USB Oymer
MIPOUCXO/IMTH 3apsiiKa aKKyMYJIsITOpa.

1.3 3amuTa 0T HeCAHKIMOHMPOBAHHOTO BMeIIaTeJIbCTBA
Jlns  mpemoTBpalieHdss HECaHKIIMOHHPOBAHHOTO BMENIATEICTBA B paboOTy
TETUIOBBIYUCIUTEIS CYIIICCTBYIOT CJICIYIOIINE METO/IbI 3aIUThI.

1.3.1 3amuTa KaJaNOPOBOYHBIX K03 PULIEHTOB
Brecenne kaauMOpOBOYHBIX KO3(P(PUIMEHTOB MPOU3BOAMUTCS TOJIBKO IIPH
IIPOU3BO/ICTBE TEIUIOBBIYMCIIUTES, TIOJIB30BATEIO 3AIIPEILIEHO BHOCUTh U3MEHEHMUS.

1.3.2 3amuTa OT 3amUCH

C nomoOmpBIO  TEPEMBIYKH, PACIOJOXECHHOM B OCHOBAaHMHM  KOpITyca
TETJIOBBIUMCIUTENSI MOXXHO pa3pemiaTh WM 3alpeliarh IO0JIb30BaTeII0 BHOCHUTH
W3MCHEHUSI B HACTPOWKHW. J[OMOJHHUTENH,HO B apXmBe (PHKCHUpYyeTCs JaTa BHECCHHS
HACTPOCK M UX KOHTPOJIbHAS CyMMa.

1.3.3 3amuTa oT BHeceHUsI U3MEHEHUI B 3JIeKTPOHHBII MOY.JIb
Ter1oBbIYUCIUTEND IoMOUpyeTcs VHCIEKTOPOM TerI0CHa0Karomen
OpraHu3alluu.
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1.4 Be30nacHOCTb IKCILIyaTALMHU

TennoBpraucIUTENs HE 00MamaeT (pakTopamMu, WMEIOIIMMH OTMACHBIM XapakTep
npu pabore ¢ HuM. [Ipy SKCIUTyaTaruu W WUCTBITAHUSAX TETUIOBBIYACITUTENS JOJKHBI
coomonatbes  «[lpaBunma ~ TeXHMUYECKOW  JKCIUTyaTalldd  3JIEKTPOYCTaHOBOK
norpeduteneit»,  «llpaBuna  TexHuku ~ 0€30MaCHOCTM  TPH  AKCIUTyaTalluu
AJIIEKTPOYCTAHOBOK moTpedureneit» u tpeboBanus ['OCT 12.2.007.0. OOmme
TpeboBanus 6e3omacHocty npu ucnbiTanusax o 'OCT 12.3.019.
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2 IloAroToBKa K IKCITyaTAlMU U METOAMKA U3MepPeHu i

2.1 PacnakoBka

[Tocne pacmakoBKU TETIOBBIYUCIUTENST HEOOXOIMMO MTOMECTUTH B TEILIOE CYyXOe
noMelIeHue Ha CyTku (24 Jaca).

2.2 MecTO YCTAHOBKH U KpelJieHue

JomyctumMbie paboyue yCJIOBHS TEIUIOBBIYMCIMTENS YKa3aHbl B MyHKTe 1.2.5
JaHHOTO pyKoBojAcTBa. Hanbomnee OnaronpuatHoil s GyHKIIMOHUPOBAHUS YCTPOICTBA
ABJISIETCS] TEMIIEPATYpa OKpykarouiero Bozayxa ot 15 °C no 25 °C.

HeponmyctumMo Hanuuve B TMOMENICHHWH MapoB IIEJIOYeH, KUCIOT, MpUMecen
aMMUaKa, CEpHUCTBIX M JAPYTHX Ta30B, BBI3BIBAIONIMX KOppo3uto. CrenyeT mzberaTh
ITOMENICHUH C YpE3MEPHOUN KOHAEHCAIIUEHN BJIary.

BOau3u MecTa ycTaHOBKHM YCTPOHCTBA HE JOJHKHO OBIThH AJIEKTPOLIUTOB, CUIIOBBIX
Ka0eJeil, cCBapOYHBIX anmnapaToB U T.1. Eciau 3Toro He u3dexath, TO CIEAYET 3alllUTUTh
TEIUIOBBIYHUCIUTEINb 3236 MJIEHHBIM METANTMYECKUM KOPOOOM.

Kpemienne yctpoiicTBa MpOU3BOAUTCS Ha BEPTUKAIBHOU MOBEPXHOCTH BUHTAMHU
B 4-x TouKax. Pa3beMbl 17151 BUHTOB PacmojioKeHbl HA OCHOBAaHUH KOpITyca.

2.3 IMoakarouenye BHENIHUX Lenei

2.3.1 O0mue TpedGoBaHMSsI

[ToaxtoyeHNe BHEIIHETO 00OPYAOBAHUS K TETUIOBBIYUCIUTEIIO TIPOU3BOIUTCS C
MIOMOINIBI0 MHOTOKUJIBHOTO KaOens. Jluamerp naHHOro kabens, HE JOJDKEH OBITh
MEHbIIE 7 MM, M B TO € Bpems mnpesbimare 10 mm. CedeHune NPOBOJHUKOB,
OJKJIIOYAEMBIX K pasbeMaM, 10/kHO ObITh oT 0,07 1o 1 MMm2,

Ecnum B HemocpencTBeHHOW OMWU30CTH OT TETUIOBBIYMCIUTENS (B paguyce 10
10 MeTpoB) M TEPBUYHBIX JATYMKOB OTCYTCTBYIOT TPOMBIIIJICHHBIE arperarsl
(TpancopmaTopbl,  CBapOYHBIE  ammaparbl,  JBUTATEIH),  CIIOCOOCTBYIOIIHE
BO3HMKHOBEHUIO  TMPOMBIIIIEHHBIX  IOMEX, TO JOMYCKAaeTCs  HUCIOJIb30BAHUE
HEIKPAHUPOBAHHBIX KaOemeil.

JImst 3ammuTBl OT ANIEKTPOMATHUTHBIX TIOMEX PEKOMEHAYETCS WCIOIb30BaTh
DKpaHWpOBaHHBIC Kabemu, MO0 TPOKIAJbIBaTh KabOenW B METAIOpyKaBaxX WIIH
MeTaJUTMYeCKuX TpyOax. /I TpOKIagKW CUTHAIBHBIX JUHUH MOXHO TPUMEHUTH
oOmumii kabenb. DKpaHbl KaOened MOKHBI OBITh AIEKTPUUYSCKH COCIMHEHBI OOIIMM
MIPOBOJIOM TIPUOOPA U MEKTY COO0M (TOJIBKO B OJTHOUM TOUKE).

3anpemaercs MPUCOSTUHATh YKPAHbl K JIOOBIM MMOCTOPOHHUM IIETISIM, BKITIOUAS
3a3eMJICHUSI W 3aHYJICHHS, IIOATOMY CJieyeT MPUMEHSATh Kadejn, KOTOpble HMEKT
H30JISIMI0 TIOBEpPX JKpaHa. Takke 3ampeniacTcs NPUMEHEHHUE JaTYUKOB, BXOJT
KOTOPBIX 3JIEKTPUUECKHU CBSI3aH C KOPITYyCOM (3eMIieil).
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He Ttpebyercss 3ammrHOE 3a3eMJICHHE TEIUIOBBIYUCIUTENS OT MOPAKCHHUS
AIIEKTPUYECKUM TOKOM.

HeobxoaumMo TOMHHUTH, YTO OMMOKH TPH TMOAKIIOYEHUH MOTYT TPUBECTH K
OTKa3y TeIJIOBBIYHCIUTEIIS.

PazbeMbl U1 IOJKITIOYEHUS BHEITHUX IETICH HAXOJSATCS HAa MOJYJIE B HUIKHEH
yacTH  TeryoBeluuciauTens. Cxema monakimodeHus  gaTtunkoB, GSM-monema,
unrepdeiica RS-485, UMIyIbCHBIX BBIXOJIOB M BHEITHETO MUTAHMS TETUIOBBIYUCIUTEIS
moauduxarnmu Axkcruoma-03 npuBeneHa Ha pucyHke 2.1.
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Pucynok 2.1 - CxeMa noaxkiatoYeHus

I'JIe pa3beMBI:

t1...ts — TepMonpeoOpa3oBaTENU CONPOTUBICHHUS;

t0 — maTYMK OKPYXKAIOIIEro BO3/AyXa (TepMOIIpeoOpa3oBarelib CONMPOTUBIICHHS);
P1...Ps — maTumku gaBiIeHUS;

V1...Vg — uMNyJIbCHBIE JAaTYUKU (BOJIOCUETUHKH);

+12B- — BHelIHEE TUTAHUE;

B, A — unrepdeiic RS-485;

1...3 — uudpoBbie BBOABI/BBIBOABI;

[lepen Tem, Kak MPUCOEAUHATH Kabelu K MpuOOpy, HEOOXOAMMO yOEIUThCS B
OTCYTCTBHM KOPOTKHX 3aMbIKaHUI U pa3pbIBOB MPOBOJAHUKOB CXEMBI.

[ToaxiroueHue Lernen JaT4uKOB IMTPOU3BOJAUTCS B CIEAYIOIIEM MOPSAIKE:
1. Heo0x01MMO OTCOEIMHUTD OTBETHBIE YaCTH Pa3bhEMOB.
2. 3a4NCTUTH 3ayCEHIIbI.
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3. [Ipommyctuth Kabenu yepe3 kaOeabHbIE BBOJBI M pa3zesiaTh KaKIblid Kabenb Ha
muHy 8—10 cMm.

4. 3a4uCTUTH MPOBOJHUKU KaOesel, CKPYTUTh MHOTOXHUJIbHBIE TIPOBOJHUKU WIIN
Ha/leTh KaOenbHble HAKOHEYHHMKH, BCTAaBUTh B THE3JI0 COOTBETCTBYIOILETO
pa3beMa U 3aKperuTh BUHTOM.

5. IlprucoeMHUTH OTBETHBIC YaCTH Pa3beMOB.

2.3.2 TlonknawveHue Tepmonpeodopaszonarelieii conporusJiienus (TC)

TC noaxmoyaroTcs K yCTPOUCTBY IO YETBIPEXITPOBOIHOM cxeMe. JlyinHa kadess
He nobkHa npeBbimarth S00 M, TpU YCIOBUU, YTO CONPOTUBIICHUE KaXKI0M U3 4 KUII HE
npesbiaer 100 Om.

Jonyckaercs noakmodenue TC mo nByxmpoBomHou cxeme. He momyckaercs
HapalMBaHUE HEPA3bEMHOTO JIBYXIIPOBOIHOTO KaOeJsl.

Ha pucynke 2.2 noka3zanbl cxemsl noakiatouenus TC.

4 BbiBOAA

1 2 4
3 BbIBOAA

BapuaHTbl ucnonHeHusa TC
3

2 BbIBOAA

Pucynoxk 2.2 - Cxemsl nogkimouenust TC

2.3.3 ToaxkiarwyeHne UMMYJIbCHBIX JaTYMKOB (BOI0CYETUYHKOB)

Jns  TOONKIIOYEHUsS] HWMIMYJbCHBIX JAaTYUKOB HEOOXOAUMO  HCIOJIb30BATh
JIBYX KUJIbHBIE KaOeu, JJIMHA KOTOPhIX HE JoJbKHA TpeBbimath 500 M. CeueHne Kuibl
npu 31oM — He MeHee 0,07 mm2,

K umiynibCHOMY BXO/ly TEIUIOBBIYMCIUTENS MOTYT IMOJKIIOYaThCs YCTPOMCTBA C
IMUTAaHUEM HMX BBIXOJA OT TEIUIOBBIYUCIUTENS (ITACCHBHBINA THIT) HUIM OT COOCTBEHHOIO
MCTOYHMKA (AKTUBHBIN THM) (PUCYHOK 2.3).
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+V/
;@ Zegiuie

AKTUBHbIA BbIXo, [laccuBHBLIA BbIXOA

Pucynoxk 2.3 - [logkiroyeHrne UMIYyJIbCHBIX TaTYUKOB

2.3.4 Tloaxkaoyenue 1aTYUKOB J1aBJICHUA

JIns moAKIIOYEHUs] JATYMKOB JABJIEHUS HMCHOJB3YIOTCS ABYXKUJIbHBIE KaOemw,
JUIMHA KOTOPBIX He AopkHa npesbiaTh S00 M. CeueHue Kuibl TP 3TOM — HE MEHEE
0,07 Mmm>.

JUig nuTaHusl JaTYMKOB JABJICHUS HEOOXOAMMO MCIIONb30BaTh BHELIHUE OJIOKU
nurtanus. He gomyckaercs 3anapajuieIMBaHue KAaHAJIOB U3MEPEHHUS JaBIICHUS.

2.4 BBoa HACTPOEYHBIX MAPAMETPOB

[Tepen Tem, KaKk BBOJWUTH TETUIOBBIYHMCIUTEIh B DKCILTyaTalWio, HEOOXOAMMO
HAaCTPOUTH €T0 Ha KOHKPETHYIO KOH(PHUTYpAIIMI0O CHCTEMBI TermiocHaOkeHus. [lopsmok
BBOJIa HACTPOCYHBIX IMapaMeTPOB MPUBE/CH B pa3zesie 4 HACTOAIIETO PyKOBOJICTBA.

[Ipy HEOOXOTUMOCTH TPEABAPUTEIHHO BEHITIOJHIIOT COPOC HAKOIJIEHHBIX
NMOKA3aHUI U OYHUCTKY apXUBAa.

2.5 Anpob6anusi yHKIHOHUPOBAHUS

[Tocne MoHTaxka 1 BBOAA 0a3bl JTaHHBIX HEOOXOJUMO YOEIUTHCS B HOPMAaJIbHOM
(yHKIMOHUMPOBaHUM y37a ydeTa. JlJig 3TOro ciemyer MociaeA0BaTEeNbHO BBIBECTH Ha
JTUCIUIEH 3HAUEHUS TEMIEPATYp U 00bEMHBIX pacxo0B. [Ipu cOMHEHUAX B pealbHOCTU
MX 3HAYEHUI MOCIe0BaTeIbHO MPOBEPSAIOT: MOHTAXK LIENEH, HACTPOSUHbIE TapaMeTPhl
Ha COOTBETCTBHE IACIIOPTY JATUYMKOB U JATYUKOB HA COOTBETCTBUE MX nacnopry. [Ipu
Hanuuuu HewTaTHeIX cutyauui (HC), ciaenyeT ycTpaHuTh BBI3BaBUIYIO UX MPUYUHY,
PYKOBOJCTBYSCh TyHKTOM 6.2.

2.6 Meroauka usmMepeHui
JleranbHoe omMcaHue cnoco0a M MeTola M3MEpeHUs (PU3MYECKUX BEIUYHUH
TEIIOBBIYHUCITUTEIIEM TIPEJCTABICHO B METOAMKE oBepkH (pa3aen 8)
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3 YcrpoiicTBo 1 padoTa
3.1 CBegeHusi 0 KOHCTPYKIHH

TennoBeruucnurens  Mogupukarmuu  Axcuoma-03  mpencraBiser  coOoi
MHUKPOIIPOLIECCOPHBIA ~ M3MEPHUTEIIbHO-BBIYMCIIUTEIBHBI ~ OJJOK ¢ CEHCOPHBIM
KUTKOKPUCTAUNIMYCCKUM TpadUUecKMM HWHIUKATOPOM M EMKOCTHBIMH KHOIIKaMHU
YIIpaBJICHUS.

Jns monkit. anteHdsl LORa Aot ozt antentsl GSM

SIM kapra

Pucynoxk 3.1 — OOuwmii Bux

TennoBBIYUCINUTENb COCTOMT M3 JBYX 4acTed: BepxHEH (KphIllIKa) M HIDKHEH
(ocHOBaHme). BHyTpm BepxHEH dYacTH pacloJIOKeH WHTEPPEHCHBI MOIyNb, Ha
KOTOPOM pPa3MEIlEHbI JIEKTPOHHbIE KOMIIOHEHTHI, JUCIUIEH, kiaBuartypa, GSM monewm,
OecrpoBOJHbIE TPUEMO-TIEPEIATUNKH U PA3bEM ISl MOAKIIOUEHUS HUKHEHN YacTH.

Hwxnsasg dacte sABIsSeTCs W3MEPUTEIBHOM IUIATOM, HA KOTOPOM HaXOIATCA
pa3beMbl JJI TOJKIIOYEHHs] JaTYMKOB, pa3beM uHTepdeiica RS-485, moaxmroueHue
BHEUIHETO IUTAHMs, KaHaJIbl BBOJAA/BBIBOAA JJISl MOJKIIIOUEHUS BHEIIHUX YCTpPOIMCTB,
Ethernet momyb (110 3aKa3y) U pa3bEM IS COSTMHEHUS C BEPXHEH YacThIO.
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Ethernet

Pucynok 3.2 — HuxHsA yacTh TEIJIOBBIYMCIUTENSA

3.1.1 YcranoBka SIM kapthbl

B TemnoBeruucautene BctpoeH GSM momem UIsI COSTMHEHHS C CHUCTEMOM
nucrietdepu3anuu  (Harpumep, «Axcuoma-KCy») mocpenctBoMm coToBoit cBs3u. Jlimst
pabotel GSM moaema HeoOXxoauMo ycTanoBuTh SIM kapty hopmaTa micro-SIM.

st Toro uro6sl yctaHoBUTH SIM kapTy HE0OXOIMMO BBIMOJIHUTH CIIETYIOIIUE
oTeparu:

- U3BJIeYb 3arnymky nox SIM kapry;

- pacmionioxxutb SIM kapTy cTOpOHOH, yKa3aHHOH Ha KapTUHKE (YTOJKOM K cebe)
¥ KOHTaKTaMH BBEPX;




TennosbluncnuTenu Akcmoma. PYKOBO,D.CTBO no akcnnyartauun CTp. 16

- ¢ TIOMOTIIBIO TUHIIETa BCTaBUTH SIM kapty 10 miemnuka;
- YCTaHOBUTb 3ariyIIKy Ha MeCTO.

N3Bneuenue SIM kapThl NPOU3BOIUTCS B CIACAYIONIEH MTOCIIEI0BATEILHOCTH:
- U3BJeYb 3ariymky noj SIM kaprty;
- C MOMOIIBIO TIMHIIETa HaJaBuTh Ha SIM kapTy 110 mienmuka u ObICTPO U3BJICYD

nuHIeT, SIM kapra 10KHa HEMHOTO BbIeXaTh;

- ¢ IOMOIIIbIO TUHIIETA YaaauTh SIM kapTy;
- YCTAHOBUTH 3arIyIIKy Ha MECTO.

3.2 Anroput™ padoThl

PaGora TemjoBBHIYMCIUTENS 3aKIOYaeTCs B TPUEME BXOJHBIX CHUTHAJIOB,
npeoOpa3oBaHUM MX B MOKAa3aHUSI COOTBETCTBYIOIMUX (DU3UUYECKUX BEITUYHH M BbIIAUU
BbIXOAHbIX curHanoB. CurnHansl TC u IIJI moasepratoTcss mpeoOpa3OBaHUIO C
Ha3zHavaeMbIM nieproaoM usmepenuii (I1H). TlonydeHHbIe KOIBI MTO3BONISIOT BBIYMCIIATH
MOKa3aHUsl TEKyIMX Temmeparyp © naaBieHuid. [IpeoOpazoBanme 3HaAYCHUI
CONPOTHUBJICHUS B MOKa3aHUs TeMIiepaTypbl cooTBeTcTBYeT ypaBHeHUssM ['OCT 6651 u
I'OCT P 8.625. Ummynscer o BC 00pabaThiBatOTCS TEIIOBBIYUCIUTEIEM B MOMEHT
nocryruieHus: (HezaBucumo ot napamerpa [IM). Ha ocHoBaHuM mapamMeTpoOB BXOHBIX
CUTHAJIOB ITPOU3BOJIUTCS pacUeT U3MEPSAEMbIX BEJINYUH:

— Cpeoneapughmemuueckue apxueuvie NOKA3AHUS MeMNepamypvl U O0aGleHus —
YaCTHOE OT CyMMbI TEKyIIMX ITOKA3aHWW HA YMCIIO MX MU3MEPEHMM 3a 4ac, CyTKH WU
MECSILL;

— Cpeonessseulernnvie yacogvle apxXusHvlie NOKA3AHUS MeMnepamypsl — 4aCTHOE
OT CYMMBbI MPOU3BEJACHUN TMOKAa3aHUM TeMmIlepaTypbl U 3Ha4eHUN oObeMa Ha MEpHoJIe
II1 Ha yacoBble apXUBHBIEC MOKa3aHUs oO0ObeMa. JlaHHbIE TIOKa3aHUs ONPEIEISIOTCS C
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y4eTOM HM3MEPEHHOro oOobema BoAbl. [lpu orcyTcTBumM mMmmynbcoB oT BC mokaszanus
NPUHUMAIOT CpeIHEapU(PMETHUECKOE 3HAUCHHE.

Ilpumeuanue: Beoruucinenus Mj g o0ecneuuBaroTCsl 1O  COOTBETCTBYIOIIUM
CPEIHEB3BEIICHHBIM TEMIlepaTtypaM ti s W JaBieHusM P g mpu mroboM crocobe
pacuera ux CpeHUX 3HAYCHUIA.

— Yacoevle apxusnvie nokaszanus obvema — CyMMa IIPOU3BENCHUS KOJIMYECTBA
UMITYJIbCOB 32 Yac Ha Bec umiryibca (mapamerp BH).

— llokazanus ob6vemHno2o pacxoda — 4aCTHOE OT CyMMbl HUMITYJIbCOB Ha MEPHOJ
OoOHOBJIEHHsI mMOKa3aHuil. Ilpu OTCYyTCTBMM HMMIYJbCOB Ha MEPUOJE IOKA3aHUSA
00BEMHOI0 pacxo/ia Ha IKpaHe OOHYIISFOTCS.

IInomnocms  u  oumanvhnus  600bl  BBIUUCISIOTCA 1O  ypaBHEHUSM,
anmpokcumupyronuM  ganHele I'CCC/l, rme B KadyecTBE apryMEHTOB —CIIyKar
CPEIHEB3BECILICHHAsT YacoBas TeMIlepaTypa W HU3MEpEeHHOoe JH00, NpHU OTCYTCTBUHU
JATYUKOB JIABJICHMSI, HA3HAYEHHOE a0COJIFOTHOE JaBJICHUE.

Yacosvie apxugHvle NOKA3aHUus MACcbl U MENI080U dHepeul BBIYUCISIOTCS IO
(dbopMyiaM, IpUBEICHHBIM B ITyHKTE 4.2, B COOTBETCTBUU C BBEJACHHBIMU HACTPOUKAMH.

Cymounvle apxusHvle NOKA3aHus 00vbema, Maccvl U menniogol dHepeul — CyMmma
YaCOBBIX MOKa3aHUMU.

Cpeoneszgewiennas  cymounas memnepamypa — YacTHOE OT  CYMMBI
MIPOU3BEJICHUN YACOBBIX 3HAUYEHHI TeMIEpaTypbl U OOBEMOB Ha apXMBHOE 3HAYEHUE
CYTOYHOT0 00BeEMA.

Hmozosvle nokazauus BBIYUCISIOTCS B KOHIIE 4aca CYMMHMPOBAaHMEM YaCOBBIX
ITOKA3aHUM.

3.3 IIpuHUMI OPraHU3aUMU TEMJIOBLIYMCIUTES

TennmoBeMUCIUTENF MOXET OBITh HACTPOCH N0 8 TOJIHOCTHIO HE3aBUCHMBIX
KOHTYpPOB YydYeTa TeIUIOBOM JHEpruu. TeruiocucTeMa MOXKET COAepKaTh BOCEMb
pacueTHbIX TpyOomnpoBoaa <TPs> (s=1...8). TpyOompoBo/ bl pacYeTHON TEILIOCUCTEMBI
CTaBSITCSl B COOTBETCTBHE TPYOOIIPOBOJaM KOHTPOJIUPYEMOU CUCTEMBI.




TennoBbluMcnuTenu Akcmoma. PykoBoacCTBO No aKkcnnyaTaumm cTp. 18

| TpybonposonTP4

| TpybonpoBoaTP3

| Tpybonposop TP2

TpybonpoBoaTP1

Adamuuku TP1

A« nA.......<na, >

4

Pucynoxk 3.2 - PacuerHas Temiocucrema

Tennocucrtema

B xaxxs1oM pacueTHOM TpyOONpOBOJIe UMEETCSI HA0OP U3 TPEX JATUUKOB: pacxoia
</I-k IIP>, temneparypel </I-x IIT> u nmaBnenus </{-x IIJ[>. JlaTumku pacueTHOro
TpyOOIIPOBOJIa TIOCTABJICHBI B COOTBETCTBUE MEPBUYHBIM IMPeoOpazoBaTeisiM pacxoja
IIP;, temneparypsl IIT; u naBnenus II/lk, yCTAaHOBIEHHBIM B KOHTPOJIUPYEMOM
TpyOONPOBOJIE W TMOJKIIOYEHHBIM KO BXOJaM TEIUIOBBIYUCIHTENA. M3MepeHHbIe
3HAUCHUS TEMIepaTypbl W JaBJICHUS MOTYT IIepelaBaThCsi IO UHTepdeiicaM u
HCIIOJIb30BAThCA B pacyeTax Tersia (pucyHok 3.2).

MaxkcumanbHOE KOJIUYECTBO MOAKIIOYAEMBIX JATYUKOB:

— pacxopa: 8 mr. (i=1...8);

— TepMonpeoOpasoBareeii conpotusienus: 8 mr. (j=1...8);

— nasaenus: 8 mr. (k=1...8).

TennoBbMUCIUTENL  MOKHO  HAaCTpPOUTh  HA  pa3MYHbIE  BAPUAHTHI
TEIJIONOTPEOJICHNS, C TOMOIIBIO YCTAHOBKU IMAapaMETPOB HACTPOUKH (PopMyIibl
pacuera Temia) (cMm. 4.2).

[Ipy OTCYyTCTBHM TIPSMOIO U3MEPEHUS TEeMIEpaTypbl XOJIOJHOW BOJBI Ha
WCTOYHHUKE, 3HAYEHUE TEIJIOBOW DHEPIMU B OTKPBITOM TEIUIOCUCTEME, OMPEACIECHHOE
TEIUIOCYETYMKOM C UCITOIb30BAHUEM SHTAIBIINU XOJIOJHON MOANUTOYHON BOABI, MOKET
OBITb CKOPPEKTUPOBAHO B COOTBETCTBUM C YTBEP)KIECHHON yCTaHOBJICHHBIM OOpa3zoM
METOJUKOM, B TOM uHcie, B coorBeTcTBuM ¢ 'OCT P 8.592-2002.

3.4 JKkpaH M KJIaBHATypa

TennoBbIYUCIUTENL UMEET CEHCOpPHBIM 3,5 nroiMOBBIM 3kpaH. KHomka o
AKTUBUPYET NUCIUIEH TEIUIOBBIUUCIUTENA. ECIM HE MPOUCXOIUT Ha)XaTUE KIABUII WIH
ceHcopHoro ’kpaHa B TeueHue 30 ¢, qucIiieii racHer.
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I[JISI MNEPCKIIIOUCHUA MCXKAY pasgciaMyu MCHIO HCIIOJB3YIOTCS KHOIIKH o, O,
o n °, OHM TaKKC IMO3BOJIAIOT IMCPCKIIOYUTH BBIBOAUMBIC IIAPAMCTPBI aKTUBHOIO

pas3acia. Knomnka 0 ABJICTCA BBOAOM, daHAJIOTHYHO HAXKAaTHUIO Ha CGHCOpHLIﬁ 9KpaH.

3.5 Crpykrypa MeHI0

Jns  mpocMOTpa  TEKYIIMX, HAKOIUIEHHBIX M QpXUBHBIX  IOKa3aHUM
TEIUIONOTpeOsieHns, a Takke uHpopManmuu 00 YCTpOHCTBE (TEIUIOBBIYUCIUTEIE)
MIPUMEHSIETCS CUCTEMA MEHIO.

Paznen « MHd0» coaepKuT ciieIyronme JaHHbIe: YPOBEHb 3apsiga aKKyMyJIsTOPa,
TEMIIEpATypy yCTPOMCTBA, KOHTPOJIBbHYI) CYMMY METPOJIOTHYECKOW 3HAYMMOM YacCTH U
BBEJICHHBIX HACTPOEK, CEpUIMHBIA HOMEP, BEPCUU ITPOrPAMMHON YacTH.

Paznen «Texkymiue» COAEPKUT CBEACHUS O TEKYIIMX MapaMeTpax H3MeEpSIeMbIX
KOHTYpoB yuera. llo3BoJiieT mpocmaTpuBaTh MOKAa3aHUS TEMIEPATYpPhI, aBICHMUS,
00BEMHOT0 Pacxo0jia, MAaCCOBOTO pacxojia U MOTPEOJICHUs PHEPTUU MO COCTOSIHUIO Ha
MPEbIAY N IEPUO U3MEPEHUS.

Paznen «HakomjieHHBI€» COJECPKUT 3HAYEHUS MapaMeTpPOB, HAKOIUICHHBIX 3a
OTYETHBIN MEPHUO/I.

Paznen «ApxuB» TIO3BOJIIET MPOCMATPUBATh IIOKAa3aHWA W3 apXuBa 3a
BBHIOpAHHBIA TMPOMEXKYTOK BpemeHHU. Pazgen Biitouaer B cebs BbIOOp: «YacoBbiey,
«CyTounbie» u «MecsuHbIe»

«YacoBble» OTOOpaKaeT CpeAHHE 3HAYEHUS U3MEPSEMbIX IapaMeTpoB 3a
npomMexyTok BpeMeHu B 60 munyT (1 yac). OmpegensieT cpeaHEHYacOBbIC 3HAYCHUS
TEMIIepaTyphl, AABJICHHS, OOBEMHOTO pacxoia, MacCoOBOIO pacxoJa M MOTPEOJICHHON
SHEPIUH.

«CyTo4HbIe» OTOOpa)kaeT CpeAHHE 3HAYEHUS HU3MEpPAEMbIX MapaMeTpoB 3a
MIPOMEKYTOK BpeMeHH B 24 yaca (1 cyTkn).

«MecsiuHble» OTOOpakaeT CpeAHHE 3HAYCHHUS H3MEpSeMbIX IapamMeTpoB 3a
MPOLIEIIINAN MECSL.
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4 HacTpoHKa TenJI0BbIYUCIUTEIS

4.1 llporpamma «Akcuoma-03:Konduryparop»

4.1.1 YcraHoBKa nporpaMmsl

[Iporpamma  «Akcuoma-03:Koundurypatop»  (mamee —  koHpuUrypartop)
OpeJHa3HaueHa JMJIi HACTPOMKHM TEIUIOBBIUMCIUTENS M IPOCMOTpPA HU3MEPSEMBIX
nokazanuil. Jlng ycraHoBku aaHHOM mnporpammbl Ha IIK HEoOGXOAMMO BBINOIHUTH

MOCJIEIOBATEIBHOCTD CIAEAYIOMIMX JCHCTBUM:
1) coemuuuTh Kabenem USB TeroBbraucautens u [1K gepe3 cooTBeTCTBYIOMNE

pa3beMBl;
2) YCTaHOBHTH JpaiiBep s pabOThl C TEIUIOBBIYHCIUTENEM (TIOCTABIISETCS C

110);

% dncneryep yorpoiicts

Qaitn  [edcteme  Bug Cnpaeka
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- JMCKOBBIE yETpORCTES
Ij| 3eyKoBbIE, MIPOBLIE M BUAECY CTPOCTES

E= Knaenatypel
B KomnonenTel nporpammiore oBecneveqns
3 Komnstotep
== Kontponnepe: IDE ATAATAPI
i Kontponneps USE
S KoHTponnepsl 3anomMUHaOWMX YeTpoiicTe
[ Monutope!
@ MeiLLK 1 MHBIE yKa3BIBAFOLME YCTPORCTEE
= OQuepegn neyati
& MNepndepniinoie yorpoicrea Xbox 360
W E Mopter (COM wn LPT)
ff Silicon Labs CP210x USE to UART Bridge (COM3)
f§ USB-SERIAL CH340 (COM4)
0 Mporpammueie ycrpoiictea
] Mpoueccopwr
[ Cerestie aganTept
i3 CucTemHble yeTpolicTea
Ay Yerpoiictea HID (Human Interface Devices)
H7 ¥Ycrpoiictea GezonacHocTi

Pucynok 4.1 — Jlucneruep ycTpoicTB

3) B amcrerdepe yCTPOMCTB OTKPBITh MYyHKT «IlopThl», 0OpaTHTh BHUMaHHUE Ha
Homep, npucBoeHHbIt COM-tiopty B cTpoke «USB-SERIAL CH340» (pucynok 4.1);

4) 3amyCTHTb porpaMmy «Axcuoma-03:Kondurypartop (HE00X0IMM
ycranosienHbiil .NET Framework uve aHuxke V. 4.0);

5) naxxath Ha BkiIaaky «COM porty
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6) BeIOpaTh OpT ¢ HOMepoM, nipucBoeHHBIM «USB-SERIAL CH340» B myHKkTe 3;
7) HaxxaTh KHOTIKY «[1oqKITIOUUTECS;

4.1.2 CTpyKkTypa nporpaMmmsl

[Iporpamma «Axcuoma-03:Konduryparop» wumMeer AOCTYNHBIA U yI0OHBIN
unTepdeiic. CTpykTypa mporpaMmmsbl BKIIIOYAET B ceOsl pa3fienbl, KOTOPbIE, TAKKE KaK U
paziesbl TeTJIOBBIYUCIUTENIS, JEISATCS Ha MOApa3/eiibl U TPYIIL.

4.1.3 IIpocMOTp U U3MEHEHHE MAapaMeTPOB

[TapameTpsl, BHECEHHbIE B TEIJIOBBIYMCIUTENb JOCTYHHBI Uil IPOCMOTPA H
u3menenus Ha IIK depe3 mporpammy «Axkcuoma-03:Kouduryparop» (pucynok 4.3).
YroObl MPOCMOTPETHh BCE HACTPOWKH TEIUIOBBIYMUCIUTENS, HEOOXOAWMO BBIIOJHUTH
neucTBus u3 nyHkra 4.1.1.

[TpocMOTp HEOOXOIUMBIX JAHHBIX IPOU3BOJUTCS IIyTEM MEPEKIIOUEHHS BKIIAJJOK
B [IpOrpamme.

# Tennossiumcnutens Axcnoma-03: Kondurypatop(ons3oeatensckuii pesin) — m} X
Wnbopmauna  [M0Ka3aHUA  Anropumyueta T3 Hactpoitk Oatukun KypHan Cepsuc OBHOBUTS O T% O RX 19:12 5anpens 2021r. | Yerarosums
MoncwcTema yyeta T3: | Otonnetwe ~ [[] Cummeiams nepuomueckm CuMTaTs NOKa3aHMA
Terywie  HakonnenHbie [NepsnuHble MokasaTenu
Wma FraueHue Emvrinua nameperian =
Bpema u gara
MNokasariA Ha 05.04.2021 18:50:20
Hapatotka 0,000 4
MpocToi 0,001 y
Temneparypa
t1 HC C
12 HC C
dt1 HC C
[Jasneqne
F1 1,000 MMa
P2 1,000 MMa
dP1 0,000 MMa
OfbemHbiil packog
Gol 0,000 M3
Go2 0,000 M3y
dGol 0,000 m3fy
Maccoeslii pacxoa
Gm1 HC Ty
Gm2 HC T/
dGm1 HC T/
Tennosan 3HepriA
[e}} HC Tcansy
Q2 HC Tiansy
Qa HC Tcansy
HetutatHele cutyauum
ABAPWA — remnepaTypatl sre amanazoHa
ABAPWA — remnepatypa t2 sHe guanasoHa
ABAPWA — HeB03MOXHO PSCCYNTATE PA3HO..
NPEOYNPEXOEHWE - nasneqwe P1eHe a...
NPEOYTIPEXNEHWE - nasnerue P2eHe 0. hd

TMoKa3aHKMA 3arpyeHbl

Pucynok 4.3 — IIporpamma «Axcuoma-03:Konduryparop»

BBoj 3HaueHuil mapamMeTpoB PEKOMEHYETCS MPOBOAUTH O MOHTa)Ka BHEITHUX
nernieid. [{ist Toro 4To0bI M3MEHHUTH TapaMeTphl (pUCYHOK 4.4), HEOOXOIUMO BBITIOTHUTH
MOCJIEI0BATEIBbHOCTD ACHCTBUN:

1) BEIOpATh BKJIAJKY HY)KHBIX HACTPOCK;
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2) BBIOpATh CTPOKY HEOOXOIMMOTO TTapaMeTpa;

3) Haxkath KHOTIKY «HactpouTs» mmm «I3MEeHUTh mapameTpe»

4) BBecTH (BBIOpaTh) B MOSBUBIIMMCS OKHE HOBOE 3HAUCHHUE;

5) HaxxaTh KHOTIKY « BHECTH N3MEHEHHS».

A
~

WHmopmauna  MokasanuA  Anroputmyseta T3 Hactpoikn  Jamwikv  Xypean Cepeuc

Temnepatype!

OfHoBuT

(O T% O RX 19:08 Sanpens 2021r. | Yeranosums

Maie temn., tmax, T

180
180

I Hactpouts WM temnepatypet

Daenerwe, P, MMa

Mepemennan  [Mapametp Tun Hom. conpot., Ro, Om  Temnepatypa,t, T Man Temn., tmin, T
t1 ABTOMaTMHECKA MnamHosei, & =0.00385 100 = 0
12 ABTOMATMHECKA Mnamrosei, & =0.00385 100 - ]
t3 He ucnonssyetcs - — — —
t4 He ucnonssyetcs - — —
5 He ucnonssyetcs - — — —
(] He ucnonssyetcs - — — —
t7 He ucnonssyetcs - — — —
6] He ucnonssyetcs - = — —
tokr He vecnonsayeTcs -
¥ o PegakTuposats X
MapameTpe: patuika TemMnepatype t
Dasnenur
MNapamep ABTOMATUHECKA ~
MNepementan  MMapame Marc. nas., Pmax, MMa 3
" pare Tun MnamHosent, a = 0,00385 ~
P1 AsToMaTMyECKK 16 4
P2 ASTOMATHUECKM 16 4 | Hom. conpor., Ro, Om 100 ~
P3 He nenonssyetca - — | Temneparypa,t, C
P4 He wenonbsyetea - bl TP — |I}
P5 He wenonbsyetea - —
P& He wenonbsyetea - — | Makc remn.. tmax, 'C |WED
P7 He wenonbsyetea — -
Oz
P2 He wcnonesyetca - -

Dasnerwe npw HC, Prc, MMa

Q@ bemHoro pacxoga

Hactpouts WM pasneun

MNepemennan  [Napametp

i MNonknoyeH

vz MNonknoyeH

V3 He ncnoneayetca
V4 He ncnoneayetca
V5 He ncnoneayetca
Ve He ncnoneayetca
' He ncnoneayetca
Ve He ncnoneayetca

Bec wmnyneca, B, pmddAmn - M pacxoa, Vmin, m3/4

10 0.2
10 0.2

MNepexogHsii pacxoa, Vper, m3/y

0.4
0.4

Matc pacxon, Vmax, M3/

10
10

MokasaHwA 3arpysxeHbl

Hactpouts I pacxopa

Pucynok 4.4 — I3meHeHue mapaMeTpoB

4.2 Aaroputmbl ydyera TI

Anroputm yuera TO He npuBSI3aH K KOHKPETHOW CXE€ME€ H3MEpPEHUs.

TermoBbMUCIUTENL MOXKET coaepkaTh a0 &8 mnoacucteM yuérta TO. Kaxnas

MOJICUCTEMAa MOKET COAEPXKaTh 10 3 HM3MEPUTENbHBIX KaHalloB. UTOOBl 100aBUTh

noacucreMy yuéra TO HeoOXoIMMO B TMpaBOM CTOJIOLE BBECTM U BBIOpaTh

H606XOI[I/IMBI€ mapamMCTpbl W HaXAaTb KHOIIKY I[O6aBI/ITB. V;[aJme MOXXHO TOJIBKO

MOCJIETHIO JO0ABIEHHYIO MTOJICUCTEMY.

Ecnu HeoO6XoaumMo BBECTHM TapameTpbl XOJOJHOM BOJBI, TO B CTOJIOIE BHIIIE

BeiOepeTe mapametp (tX, PX, VX) u HaxMUTEe KHOMNKY «YCTaHOBUTH MMapaMeTphl XOJI.

BOJbI» U BBCAUTC 3HAYCHUC.
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#~ Tennoesiumncnurens Axcinoma-03: Konpurypatop(Monssosatenscrnii pekin)

Wapopmauma  Mowasams  Anroputyueta T3 Hactpoite  Oatwmkn  Kypran  Cepsnc
MogcrcTembl y4eTa TennoBoi SHEPrM

- ]
OBHosuTe O T (O RX 20:17 5anpens 20211, | YeraHosus

MapameTpbl xonoaHoM Bos!

Oronnexue
KonusecTso kananos: 2 {1, P1, V1] |2, P2, V2]
dt1=t1-t2
dP1=P1-P2
M1=p1V1
M2 =p2V2
dGm1=M1-M2
Q1=M1"h1
Q2=M2"h2
Qa=01+0Q2

MNapametp Mepemennan  [leTHee Bpema  3umMHee spema
t« HewcnonbsyetcR — - -
Px Heucnonesyetca — - —_
Vi Heucnonbsyetcs  — - —_

¥YaanuTe nocnegHiolo NoacHcTEMy

Mokasanua sarpyersl

YETaHOBNTE NapamMeTp Xom. Bofs!

JoGaente nogcucTemy yyeta T3

Hanmerosanme: |

KomusecTso kananos: | 2 |3, P3, V3] 4, P4, V4]

PuKCHpoBaTE TEMNEPaTYPY OKpYXawowei cpefs: | Her

YueT maccs!: M3 =p3V3
M4 = pdv4
dGm2 = M3 - M4

Popryna yueTa TI: G3=M3"h3
Qd=M4*h4
Ob=03-04

[oBaenTs

Pucynoxk 4.5 — Anroputmsl yuera TO
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5 Ucnosb30BaHKe MO HA3ZHAYEHHUIO
Jlnst Toro, 4yToOBI aKTUBHPOBATH TEIJIOBBIYUCIUTENH, HEOOXOANMMO B TECUCHHE

1-2 c. mep’aTh B HaKaTOM COCTOSIHMU LIEHTpainbHylo kKHonky ©. ITo ymomuaHwmio,
TEIUIOBBIYUCIUTENh HauuHAeT paboTy c pazaena «Mubo», 060 3TOM CBUACTENBCTYET
10JIOCA IO/ Pa3JENIoM.

[Tepexon mo pa3zmenaM M KHOIKAM MEHIO OCYLIECTBISIETCA C IOMOIIBIO

CMKOCTHBIX KHOIIOK o, °, 0, O WM C IIOMOIIBIO CCHCOpPAa Ha AUCIIICC ITyTCM
HaXaTuA Ha KOHKPCTHYIO KHOIIKY HWJIX pa3aciI.

5.1 IIpocMOTp TeKYIIUX U HAKOMJIEHHBIX MOKA3AHUMH

[IpocMOTp TEKYIIMX M HAKOIUICHHBIX ITOKa3aHWUM OCYIIECTBISIETCS B paszeciie
«Texkymue» n «HakonjieHHbIe» COOTBETCTBEHHO.

B paznenax Bo3MOKEH MPOCMOTP IMOKa3aHWK B 3aBUCHMOCTH OT HAaCTPOEHHOMW U
BBIOPAHHOM TTOJICHCTEMBI TETUIOCHA0KCHUS.

I'ne:

VN — Bpemst HapaOOTKH (COTJIACHO MEPUOAY U3MEPEHUN ), U.;

VP — Bpems nipocros, 4.;

ty..s, dt; s — TeMmeparypa u pa3HOCTh TEMIIEpaTyphl, °C;

Pi..s, dP;. s — maBicHHE M pa3HOCTD AaBiIeHHUs, MIa;

Go1...8, dGo1.. s — mOKa3aHUs 0OBEMHOI'O PACX0/1a U MX Pa3HOCTh, M

Gmi...8, dGm1..s — OKa3aHUs MAacCOBOI'O pacXxo/ia M UX Pa3HOCTb, T;

3.

Q1..8, Qa..f — MOKa3aHUA TEIJIOBOM dHEprHH, [ Ka,

5.2 TIpocMoTp noka3aHuii ¢ NOMOIIBIO MPOrpaMMbl KOHGUTypaTopa

[IpocMOTp BCEX MOKAa3aHUM TAKKE BO3MOXKEH IPU IMOJKIOUYECHUH YCTPOWCTBA K
[1K, ¢ momomisio nporpammel «Akcuoma-03:Koudurypatop». [ns sToro Heodbxoaumo
BBIMOJIHUTG AchcTBUA U3 4.1.1, a 3atem, npu oTKpbITOM BKIajke «Iloka3zanus», HaxKaTh
KHOIKY B BEpXHEM MpaBoM yrity « CUUTATh MOKa3aHUs» (PUCYHOK 5.1).
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#~ Tennoesiumncnurens Axcinoma-03: Konpurypatop(Monssosatenscrnii pekin) - ] >
Wrpopmauma  Toka3aHiA  Anroputm yweta T3 Hactpoits  Oamwmkn  Kypran  Cepsnc OBHosuT (O T O RX 20:15 Sanpena 2021r. | Veranosums
MogeucTema yueta T3: |Otonnerme v [ Cummeizats nepuomyecku Cumtate nokasaHuA
Texkywme  HakonneHHsie MepeuuHEle nokasarent
Wma IHaueHne EmHinLa usmepeHia &
Bpema n aata
Mokasanua Ha 05.04.2021 19:45:35
HapatoTka 0,000 y
MpocToit 0,001 y
Temnepatypa
t1 HC C
t2 HC C
dt1 HC C
[aeneHne
P1 1,000 MMa
P2 1,000 MMa
dP1 0,000 MMa
OfbemHblil pacxog
Gol 0,000 M3
Go2 0,000 M3y
dGol 0,000 M3y
Maccoeeii pacxog
Gm1 HC Ty
Gm2 HC T
dGm1 HC Ty
Tennoean sneprua
al HC Mean/y
Q2 HC Mkan/y
Qa HC Mkan/y
HewratHele cutyauun
ABAPWA — temnepatypa t1 eHe awanasona
ABAPWA — Temnepatypa t2 BHe mManasoHa
ABAPWA —Heso3mMoXHO PACCUMTATE PasHO. .
MNPEOYTPEXOEHWE - nasnerve P1ere a...
NPEOYTNPEXOEHWE - nasnerve P2ere o... &
Mokasanua sarpyersl

Pucynok 5.1 — IIpocMoTp nokazanuit

5.3 IlepeHoc apXMBHBIX NOKA3AHUMH

[lepeHoc apXHWBHBIX TOKa3aHWM, HW3MEPEHHBIX U PACCUUTAHHBIX BEJIUYUH
TEIUIOBBIYHUCIUTENIEM, BO3MOXEH Inpu ero mnoakimoueHun Kk IIK uepe3 mroObie
J0CTynHble UHTepderchl cBsa3u. s 3Toro HeoOXOAUMO BBINOJHUTH CIEAYIOLINE
NENCTBUSL:

1) ycTaHOBUTH COeTMHEHHE corTacHO MyHKTy 4.1.1.;

2) BBIOpaTh BKIAIKY «XKypHam» (pucyHok 5.2);



TennoBbluMcnuTenu Akcmoma. PykoBoacCTBO No aKkcnnyaTaumm cTp. 26

#~ Tennossiumcnutens Axcinoma-03: Konduryparop(Monssoearenscrunii peskin) - [m} X
Whpopmauna  Mokasatma  Anropume yseta T3 Hactpoiikn  Datwmas  KypHan  Cepeuc OfHoBKTE O T (O RX 20:22 5anpena 2021r. | Yeranosums
El- 2!}21 NopewcTema yueta T3: | Otonneqne ~
= A!'lpenb
=-5 Wrn 3Hauerue EmvHWLE n3Meperna )
Egg Bpema n gata
1500 MokasaHna Ha 05.04.2021 17:00:00
- 20:00 HapaGotka 0,000 1}
MpocToi 0,775 4
Temnepatypa
Hy HC T
124 HC T
dtly HC T
Jaenenne
Py 1.000 MMa
P2y 1,000 MMa
dPly 0.000 MMa
OBremHelii packog
Goly 0.000 m3/BH
Go2y 0.000 m3/BH
dGoly 0.000 m3/BH
Maccoeslii pacxoa
Gmly 0.000 7/BH
Gm24 0.000 7/BH
dGm1y 0.000 T/BH
Tennogan aHeprua
Qly 0,000 Mkan Hap
Q2y 0.000 lkan/Hap
Clay 0,000 Mkan/vap
HewTatHele cutyauun
ABAPWA - temnepatypa t 14 BHe aanasoHa
ABAPWA — temnepatypa t24 BHe aanasoHa
ABAPWA — HEBOSMOXHO PACCYMTATE PA3HOCTE TEMMEpaTYPLI dt Ty w

JarpysuTe kypHan

C [174 05042021 G~ | ro [2 05042021 [F~ | Jarpyanms CoxpaHTs B dhaiin

3arpysKa apxMea yCNeLIHO 33BEpLUEHE

Pucynok 5.2 — Xypnan

3) HaXKaTh HA KHOTIKY «3arpy3uThby;

4) MO aThCs 3aBEPIICHUS 3arPy3KHU )KypHaa;

5) coxpaHUTh CYMTAHHBIC 3HAYCHUS B (aiis, HaxkaB KHONKY «COXpaHUTh B (aiti»;

6) mepenath COXpaHEHHBINH (ailyi B IEHTP AUCICTYCPU3ALUU WA OTKPHITH B
COOTBETCTBYIOLIEH IMPOrPaMME.
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6 OOcay:KuBaHHE NMPHU IKCILTyaTAMT
6.1 IMopsimok 3kcIIyaTanuu

B nporecce DKCIUTYaTaluu B3aMMO/JICHCTBUE IIOJIB30BATEIS c
TEIUIOBBIYHUCIUTENIEM CBOJUTCS K BHEIIHEMY OCMOTPY M CUMTHIBAHUIO TEKYLIUX U
apXUBHBIX TIOKa3aHUM.

[Tpy HEOOXOAMMOCTH TaKXe€ NPOU3BOJAT CMEHY aJIropuTMa HU3MEpPEHHH WU
MOAKIIIOYa0T KommbioTep (0e3 cHsITHS ITUTIOMOBI, B Clydae €CJIM YCTaHOBIICHA
paspelaroniasi nepemMbluka Ha U3MeHeHue HacTpoek). OauH pa3 B 4 roja MpOBOAST
MTOBEPKY.

[Ipy cHATMM C O3KCIUlyaTalud Ha MOBEPKY HEO0O0XOoAMMO 3a(pUKCUpPOBATH
apXMBHbIE ITOKA3aHUs, IOCKOJBKY B PE3YJIbTATE MOBEPKU OHU OYIyT CTEPTHI U3 MAMSTH
TEIUIOBBIYHCIUTEIS.

6.2 Ycrpanenue HemtaTHbIX cutyanuii (HC)

TenmoBEIYUCIUTENh UMEET CUCTEMY TUarHOCTUKH. JIMarHOCTHKE TTOABEPIraroTCs:
® [apaMeTphl CUCTEMBbI TETUIOCHAOKCHHS;
e anmapaTHas YacTb TETUIOBBIYHCIUTEIIS.

Jns yerpanennss HC B cucteMme TeIstocHAOXKEHUS IPOBOJASIT MEPOIPHUATHS 10
MIPOBEPKE U YCTPAHEHUIO BO3MOKHBIX MPUUYUH. B epByto ouepeib ClieayeT IPOBEPUTD:
® HAJIC)KHOCTh KOHTAKTOB HA CTOPOHE JJATYMKA M TEIIOBBIUUCIUTEIIS;

e 00pBIB, KOPOTKOE 3aMbIKaHWE WJIM 3aMbIKaHHE Ha 3€MJIIO JIMHUU CBS3U;
® COOTBETCTBHUE MOJSIPHOCTH CUTHAJIA.
Pexomenmanmu o ycrpanenuto HC mpuseaens! B Tabmmie 6.1.

Tabnuua 6.1 - Pekomennauuu no ycrpanenuto HC

Temnepatypa BHE [IpoBeputs:
nuarna3oHa usmepeHu |- ['epmetnyHocTh riib3bl TC - Ha npeaMeT NPOHUKHOBEHUS
BO/IBL.

- l{enocTHOCTh YyBCTBUTENBHOTO 3JIEMEHTA.

- [IpaBunbHOCTE OAKITIOYeHHS] TC K TETIIOBBIYUCIUTEINIO,
oOpailiasi BHUMaHuE Ha HOMEpa KOHTaKTOB.

JlaBiieHne BHE [IpoBepuTts:

nuarna3ona usMepeHuil |- OyHkunoHUpOBaHUE OJ0KA MATAHUS TaTYNKA TaBICHUSI.
- Hannuue BBIXOTHOTO TOKA OT JATYHKA.

O0bem BHe quama3oHa  |[IpoBeputs:

YCTaBOK - Hanmnuwme curnana or BC.

- CootBerctBue BC TpeboBanusim nmyHnkra 1.2.1.

OtcyrcrByroT nmoka3anus |[IpoBeputs Hammume kogoB HC no yka3aHHBIM ImapaMeTpam.
V, M u Q B apxuBe




TennoBbluMcnuTenu Akcmoma. PykoBoacCTBO No aKkcnnyaTaumm cTp. 28

[Ipu nepexpoiTn
TpyOompoBOaa
MOKAa3aHUs TEKYILETO
pacxojia He U3MEHSIOTCS

[IpoBepuTh 060CHOBaHHOCTH BIOOPA BETUUHUHBI YCTaBKU Ha
OTCEYKY IOKa3aHUH 00BEMHOT0 pacxoja

Hebananc macc BHe
Aralia3oHa yCTaBKH

[IpoBepuTs:

- JIeHiCTBUTEIBHO JTU HET NOJMUTKH CUCTEMbI
TETMJIOCHA0XKEHUS, a JIs1 3aKPBITON CUCTEMBI -
HECaHKIIMOHUPOBAHHOTO BOJIOpa3dopa.

- O00OCHOBAHHOCTh 3HAYEHUSI YCTaBKH bM.

Tennosas sHEprus
OTpULIaTEIbHA

[TpoBepuTh, 4TO HET MOAMUTKNA CUCTEMBI TETUIOCHAOKCHUSI U
TEeMITepaTypa BOAbI B 00paTHOM TPyOOIPOBOJIE HIDKE, YEM B
MTOJAIOIIEM.

[TepepriBbI B
anektponutanuu BC

[TpoBepuTh KMEETCS JIM BO3MOYKHOCTh
HECaHKIIMOHUPOBAHHOTO OTKItoueHus nutanus BC. [l ero
UCKITFOUEHUS TNIOMOUPYIOT pa3beMHBIC COCTMHEHUS LIeTIeH
MIATaHMS, B TOM YHCJIE MMOJKIFOYeHNEe 0JI0Ka MMUTaHMS K
anekTpocetu. [Tpu HE06X0UMMOCTH 0OecTIeUeHUS
HaJIeKHOTO AjieKkTponuTanus BC nmpuMeHUTH 0J10K
OecrepeOoMHOTO MUTAHMUS.

HewncnpasrocTtu B
TEIJIOBBIYUCIUTEIE

OTnpaBuTh Ha IPEANPUATUE-U3TOTOBUTEID.
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7 TpaHcnopTHPOBAaHHE U XPaHEHUE

TennoBeMUCIUTENN MOTYT TPAHCIOPTUPOBATHCS JIOOBIM BUAOM TPAHCIOPTA,
IpU YCJIOBUM COONIOJCHUS CIEAYIOIMX HOPM: O00s3aTeIbHOE YIaKOBBIBAHHE B
TPAaHCIOPTHYIO  Tapy, oOecleueHue 3aiuThl OT J0kAs W cHera. llpu
TPAHCIIOPTUPOBAHUHU TaKXKE JIODKHBI COOJIIOAATBCS: TEMIEepaTypa OKPYKAIOIIEro
Bo3ayxa (ot munyc 20 °C mo mmoc 50 °C); oTHocUTenbHasE BIAXHOCTH (10 95 % 0e3
KOHJICHCAIIUU BJIarH).

XpaHeHHE TEIUIOBBIYMCIUTENS BO3MOXKHO 0€3 YHakOBKH, B  3aKPBITBIX
OTaIUIMBAEMbIX TMOMeEIIeHUsAX, pu Temrepatype ot mwmoc 10 °C mo mmoc 30 °C u
OTHOCUTEIBHON BiaxxHOCTH 110 95 %. He pomyckaercss KoHAeHcauusl Biaru. XpaHUThb
TEIJIOBBIUMCIUTENHN CIIEYeT Ha CTelllaxkaX, n30eras ux CKJIaaupoBaHUs APYT HA ApyTa.
Paccrosinie 10 OTONMUTENBHBIX YCTPOUCTB AOMKHO ObITh He MeHnee 0,5 m. Boznyx He
JIOJKEH COJIEpKaTh MbUIM, MapOB KUCJIOT M IIEJIOYH, a TaKXKE ra3oB, BHI3BIBAIOIINX
Koppo3uto. [Ipu xpanenuu He TpeOyeTCsi KOHCEPBALMHU U 00CITYKUBAHUS.
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8 IloBepka

Hacrosimas MeToauka pacnpoCTpaHseTcsl Ha TEIUIOBBIYMCIHUTENNM AKCHOMA H
YCTaHABJIMBAET METO/BI U CPEACTBA X MOBEPKU. TENIOBBIYUCINTENN, B COOTBETCTBUH
c ITP 50.2.006, moaBepraroT MOBEPKE MPH BBIMYCKE U3 MPOU3BOJACTBA, IIOCJIE PEMOHTA, B
npoliecce dKCIUTyaTalluy, MOCie XpaHEHUs, B Clydae HapylleHus om0, a Takxke, B
cllyyae yTpaThl JOKYMEHTa, MOATBEPKIAIOIIEr0o MX MOBEpKYy. B ciiyyae pemoHTa, He
CBSI3aHHOTO C MOBPEXJICHUEM IUIOMO, MOBEPKA TEIUIOBBIYUCIUTENS HE MPOBOAUTCS /10
HCTEYEHUS CPOKA YCTAHOBJICHHOW MEPUOUYHOCTH.

WNHTepBan Mexay noBepkaMu — 4 roja.

8.1 Onepauuu noBepKu

[Tpu mpoBeeHNU MOBEPKHU JOKHBI OBITH BBHITIONHEHBI CIICTYIOIINE OTICPaIUH:
e BHemHuA ocmotp (8.4.1);
e omnpoboBanue (8.4.2);
e OIpe/IeIICHUE METPOJIOTHYCCKHUX XapakTepucTuk (8.4.3);

® [IPOBEpKa WACHTU(PUKAUUOHHBIX JaHHBIX MPOrPaMMHOIO OOECHeUeHHUs

(8.4.4).

8.2 CpeacrBa noBepku
[Ipu nipoBeIcHUH MOBEPKHU UCTIOIB3YIOTCS CIEIYIOIINE CPEICTBA TOBEPKH
e Marasun conporusicanii P4831, muanazon (0,001 - 111111,110) Owm, kitacc
touHoctu 0,02;
o MuumBoasT™MeTp mudppoBort B7-34A, nuanazon usmepenus ot 1 MKA 1o
50 MA, knacc tounoctu 0,1;
e Uactotomep Y3-54, nuamazon ot 0,1 I'm mo 150 MI'n, morpemHocTb
+2-108,
BcnomorarenbHbie cpecTa:
e |BM PC-cosmectumsiii I1K;
e Mmurarop umnynscoB M HIILB 468999.001TY, nnanazon ot 0,0001 no
99,9999 c.
e Nmurtarop Toka UT HIIIB 468999.001TY, aunanazon (0 — 50) MA
JlonyckaeTcsi UCMOJIb30BaHUE CPEJICTB MOBEPKH, OTIUYAIOIINXCS OT yKa3aHHBIX,
HO 00€CTIeUMBAIOIINX OINpeIeeHNEe METPOJOTHUECKUX XapaKTEPUCTUK C Tpedyemoit
TOYHOCTBIO.
Bce cpeactBa m3MepeHusi JODKHBI OBITh TOBEPEHBI M HMETh JICHCTBYIOIIHE
CBUJIETEIHCTBA O MIOBEPKE U 3HAKU MTOBEPKHU.
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8.3 ¥YciioBus poBeeHUs MOBEPKHU U MOAT0TOBKA K Heil

8.3.1 YcaoBusi npoBeeHNs NOBEPKH

[pu npoBeieHUH TOBEPKH JIOJDKHBI COOTIOIATHCS CIICAYIOIIUE YCIOBHUS:
® TeMIleparypa oKpyxkaromero Bo3ayxa (23 + 5) °C;

® OTHOCHTEIIbHAS BIAKHOCTH Bo3myxa (65 + 15) %;

e atmochepnoe nasienue (84 — 106,7) kIla;

8.3.2 IloaroroBka k nmoBepke

[lepen mpoBeaeHUEM MOBEPKH JIOJDKHA OBITH coOpaHa cxeMa B COOTBETCTBHUH C
pucyHkoM 8.1. DiekTpudeckasi cxeMa MOAKIIOUCHHS K TeIUIOBBIYMCIUTENIO TTPUBEICHA
B npuiiokenuun b u B.

TEMNOBBIMUCIINTESb

T .. NTn nAa1 ... NAn NP1 ...MPn USB

nT 7 » CuM

Pucynok 8.1 - Cxema noaKIII0YeHUs TeTIIOBBIYUCITATEIS

rae,
R — marasuH conpoTUBJICHUN;
' — renepaTop UMILYJIbCOB;
[IK — nepcoHanbHbII KOMIIBIOTED;
[TP — mpeobpazoBarens pacxoaa (pacxoaoMep, pacXogoMep-CUETIHK U T.1I1.);
IIT —npeobGpazoBaTenb TEMIEPATYPHL;
[1]] — mpeoOpa3oBaTenb JaBICHUS,
HUT — ucToyHHK TOKA,
Cull —cyeT4YrK UMIYJIbCOB.

[Ipy UMUTALIMOHHOW MOBEPKE TETUIOBBIYUCIUTENS Mara3uH conpoTuiieHuil (R)
nmutupyer [T, renepatop umnynscoB (I'N) — [P, ucrounuxu Toxa (UT) - T1/1.
[Togxmrouenue ternoBbruncautessi Kk IIK ocymectBiasiercs uepe3 uHTepderic
USB. Jlns mpocMoTpa U3MEpsieMbIX 3HAUYEHUH COMPOTUBIICHHUS, TOKA M YacTOThl U
JAPYTHUX BEJIWYUH MpeaHa3HadeHa Bkiaaka «IloBepka» B mporpamme «AksConfigy.
ITepen HauanOM U3MEPEHUM BBITIOJHSIOT CIEIYIOIINUE ACUCTBUSA:
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- YCTaHABJIMBAIOT MEPEKII0YATENb 3aIUTHl HA BEPXHEH YaCTH TEMIOBBIYUCIUTENS
COTJIACHO PUCYHKY 8.2;

W3M. 3anpermers | O

H3m. paspenenbi o

Pucynok 8.2 — [lepexitouaresnb 3a1IUThI TEIJIOBBIYMCIUTENS

- COCOUHAIOT kabenmem USB termmoeruncimrens u 11K qcpe3 COOTBCTCTBYIOIIHC
Pa3bCMBI;
- YCTAaHaBJIIUBAIOT ﬂpaﬁBep JIIA pa6OTLI C TCIINIOBBIYMCIIMTCIICM (HOCTB.BJIHGTC}I C

HO);

e
L. Iucneryep ycTpoicie

KoHcane  JdefdcTere  Bug  Cnpaeka

m Elm HE B SN 9

= ﬁ MICROSOF-85CES0
+ % Biometric
+ oy DVD W CD-ROM AMcKoEDAE!
+ ¢ IDE ATA/ATAPI KoHTpONNEPEI
+€z SCSI v RAID KOHTpONREPE!
+- M Batapeu
+ n BraeoananTepe!
+ g AMCKDBEIE YCTPORCTES
+f Smyroseie, BMARD M MrpOBKIE YCTROACTES
+ - KNapHaTypbl
+ - HKoMnerTep
+ | KOHTpONNEpE! YHHEEPCANEHOA NOCNE AOBATENEHON WhHEI USE
+ L Moaensl
+ H MOHATOPE!
+ ﬂ MbILH H HHBIE YKASBIEAHIWAE YCTROACTEA
=75 MopTe (COM M LPT)
=l Communicat
+ D Mpoueccope
+ 8 Cetesbie Nnathel
+ Il Cneremnbie yorpoiicTea
+ % ¥oTpoficTea HID (Human Interface Devices)
+ *5 YeTpoficTea ofpafioTrn HsofpakeHki

Pucynok 8.3 — Jlucneruep ycTpoicTB

- B IUCIIETYEPE YCTPOMCTB OTKPBIBAIOT MyHKT «[1opThI», 1 00palaT BHUMaHHE
Ha HoMep, pucBoeHHbIii COM-nopty B cTpoke «Communications Porty (pucysok 8.3);

- 3amyckaroT mnporpammy «AksConfig (weoOxomum ycrtanoBieHHbI .NET
Framework ue nmke V. 4.0);
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L= Tennosbincs b Akcioma-01 000 "Axsa Cvrn Cepeuc” - koHurypatop
CoeauHeHue

Mopr: |COM4 - L 3akpbiTh J Pesxum patoter Mosepka 20:11 31 okratpa 2011 r.

Wnoptiausa | Moxasarua | Mosepka | Hactpoiiy | Cxemo uameperwit | arwiu | Kypran |

MNapametp 3Hauerue

Konouryparop

HaumeHosaHue Aksioma-01_config
Bepcua v2.1

WUaent AlaHHbIE T

3anpoc NlorkHa 1 Napona

HaumeHosaHue
Bepcua meTponoruueckoi wacTu BeequTe n0ruH U Naponk ANA USMEHEHWA HACTPOEK YCTPOMCTEA
Bepcua uHTepPeiicHoi YacTu

KonrponeHaa cymma ([CRC1E) meTponoruyeckoii) -
NoruH : vaselisd

m

Craryc TennosbiuMcauTENs

Maponk :

KonrponbHaa cymma ([CRC16) HacTpoek
WameHenue napameTpos ‘
WeTouruKk nuTaHua
Yposere zapAaa Gatapeu OHMAaHME BBOAA
Temnepatypa ycTpoiicTEa

Peskum patorel

0K ‘ OTmeHa

XKypHan

Konauyectso sanuceit

TMporpamMmMa YomewHo 3arpyeHa

Pucynok 8.4 — Bo norusa u napouis
- BEIOMPAIOT OPT ¢ HOMEPOM, ITPUCBOSHHBIM «Communications Porty;

- HOKUMAIOT KHONIKY « OTKPBITHY. B OSBUBIIMMCS OKHE BBOJST JIOTMH U MapOJib
(pucynok 8.4);

- BblOupatroT Bkimanky «Hactpoliku», B paszgene «TemoBbIYUCIUTENb,
BBIJICJISIIOT CTPOKY HACTpOMlKU «PexuM paboThb» M HaXUMAlOT KHONKY «M3MeHUTh
nmapameTpe». B mosBuBIIEMCS OKHE YyCTaHaBiauBarT mapamerp «lloBepka» u
Ha)XUMaroT « BHECTH U3MEHEHUs»;

- HAaCTpPauBaIOT TEIUIOBBIYUCIIUTENb HA CXeMy U3MepeHuil. J{Jis aToro BeIOMparor
BKIaAKy «CXeMbl U3MEPEHUI», B pa3lielie «AJITOPUTM PACUETa» U HAKUMAIOT KHOIIKY
«3meHuTh». B mosBUBIIMMCS OKHE, BRIOMPAIOT CXeMy U3MEpPEeHHH U (popMyITy pacuera
o Homepy 1. ITo maHHOM cxeme OyTIyT 3a/1IeliCTBOBAHbBI BCE KaHAbI U3MEPECHUIA;

- HACTPaMBAIOT KaHAJbl U3MEPEHHUIN TEIUIOBBIYMCIUTENA, AJIsl 3TOrO BO BKJIAIKE
«JlaTunkm»  BBHIOMpAIOT  COOTBETCTBYIOIIME TEPBUYHBIE MpeoOpa3zoBaTted U
HEO0OXOIMMbIC KaHAJIbl H3MEPEHHMS, BBOJISAT 3HAUCHUS cOoriacHO Tabmutie 8.2,

Tabnuia 8.2 — HacTpoiika KaHAIOB U3MEPEHUS TETUIOBBIYMCIIATENS

IlepBuyHBIiA VYcnoBHoe 0603HaUeHNE .
Hacrtpoiiku JaT4YMKOB TENIOBBIYUCIUTENS
npeoOpa3zoBarTesb KaHaJIa U3MEpPEeHUs
TepmonpeobpazoBatens | ti..4 [TapameTp — ABTOMaTUUYECKH;
COTIPOTHUBIICHUS Tun — IInarunossri, a = 0,00385;

Howm. conpotusnenue — 500 Owm;
Temnepatypa npu HC, tic — 60 °C.
[Ipeo6paszoBarenn Pi.4 [TapameTp — ABTOMaTHYECKH;
JaBIICHUS Makc. naBiaerue, Pmax — 1,6 MlIla;
3nau. Toka mpu P=0, lo — 0 MA;

3Ha4. Toka MpH P= Pmax, Imax — 20 MA;
Hasnenue npu HC, Pyc — 1 MIla.
[Ipeo6pazoBarens Vi.4 Bec nmmnynsca, B — 100 av®/mmr;
pacxojia (BOJOCUYETIHK) Temnepatypnbiit kKo3bd., k — 0 %/10°C
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- TepexoasT Bo BKIAAKy «lloBepkay M HAKMUMAIOT KHOTIKY « AKTHBHPOBATE).

IIpumeyanue

[ToBepka MOXET BBHITIONHATHECS B PEXKHUME HACTPOWKH TEIUIOBBIYUCIUTEIIS.
Kananel m3MepeHuss 1 (YHKIMH TETJIOBBIYMCIHUTEINS, HE CBS3aHHBIC C IOBEPSEMBIM
KaHaJIOM, MOTYT OTKJIFOYaThCSI.

[ToBepka MOMET MPOU3BOIUTHCS B TIONIATOBOM PEXKHME C HCIIOIb30BAHUEM
JTOTIOJTHUTEIBHBIX MOJAYJICH W (YHKIMA aBTOMATUYECKOW TEHEepallMy IPOTOKOJIOB
noBepku B mporpamme «AksConfigy.

8.4 IlpoBeneHue nNoBepKU
8.4.1 BuewmHuii ocMoOTp
[Tpu BHELITHEM OCMOTpE TIPOBEPSIIOT:
® MapKHpPOBKA TEIIOBBIYMCIUTESI W YCIOBHBIE OO0OO3HAYCHHUS KJIABHUII
JTOJDKHBI OBITh YETKUMH,
® KOpPIYyC M JUCIUIE HE JOJDKHBI WMETh MEXaHUYECKHX IOBPEXKIACHHM,
MPENSTCTBYIOMUX Pad0Te TETIOBBIUACITUTEIS.
Pe3ynbTaThl CUMTAIOT MOJIOKUTEIBLHBIMU, €CITU BBITIOJIHAIOTCS TpeOoBanus 8.4.1.

8.4.2 OnpoboBanue
[Ipu ompoOoOBaHMM TIPOBEPSETCS HAIMYAC WHAWKAIUHA HW3MEPSIEMBIX U

KOHTPOJIMPYEMBIX MapaMETPOB, KOMMYHHMKAIIMOHHOW CBA3W C IEPCOHAIBHBIM
KOMITBIOTEpPOM, CHUTHAJIOB Ha BbIXOoJax. I[Ipu momade Ha W3MEPUTENBHBIE KaHAJBI
TETUIOBBIYMCIIUTEIISI CUTHAJIOB, COOTBETCTBYIOIIMX U3MEPSAEMBIM MapaMeTpam, JOJKHBI
M3MEHATHCS COOTBETCTBYIOIIHUE MOKA3aHUS TETUIOBBIYMCIIMTENS U 3HAYEHUS] CUTHAJIOB
Ha UH(OOPMAITMOHHBIX BBIXOAX.

PGSy.TIBTaTBI CUHUTAIOT IMOJIOKUTCIBHBIMU, €CIIN BBIIIOJTHAIOTCA TpC6OBaHI/ISI 8.4.2.

8.4.3 Omnpeaenenne MeTPOJOrH4eCKUX XapaKTePHCTHK

8.4.3.1 [IlpoBepka namama3oHa W3MEPEHUH © OMpeAeNeHHuEe aOCOTIOTHON
MOTPEUIHOCTH TpPU  HU3MEPEHUH H MNpeoOpa30oBaHUM CUTHAJIA HU3MEPUTETBHOTO
npeoOpaszoBarteis B TEMIIEPaTypy TEIIOHOCUTENS

[Tonk/OUNTh Mara3uH COMPOTUBICHUM KO BXOAY (KaHaJly) TEIUIOBBIUMCIUTEIIS.
YcranoBuTh conpoTuBieHne Marazuna R1 B coorBeTcTBUM ¢ Tabnuiei 8.3.

Tabnuma 8.3 — CooTBeTCTBUE TEMIIEPATYPHI 331aBAEMOMY COITPOTUBIICHUIO
(o 'OCT 6651-2009)

3HayeHus TeMIepaTypesl t;, °C
HCX 0 | 50 | 100 | 150 | 180
3HaueHus: conpoTusieHus, Om

Pt500 5000 | 5970 | 69255 | 78665 | 8424
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AOGCONIOTHYIO TOTPEIIHOCTh MPU HU3MEPEHHUH M MpeoOpa3oBaHUM CHTHaja
M3MEPUTENILHOTO MpeoOpa3oBaTessi B TEMIIEPATypy TEIUIOHOCHUTENS PAaCCUUTHIBAIOT IO
dbopmyie

A= ti—t,, (1)
rze t, — 3HaYeHUe TeMIEPATypbl, U3BMEPEHHOE TEIUIOBbIYKCIIUTENEM, °C;
t; — 3HadyeHWe TeMIlepaTypbl, COOTBETCTBYIOUIEE 3aJaHHOMY 3HAYCHHUIO
conpoTtusieHus no tadaune 8.3, °C.

Omneparuu 1o 8.4.3.1 MOBTOPUTH C KaXKIbIM KaHAJIOM.

Pe3ynbTaThl CUMTAIOT MOJOKUTEIBHBIMH, €CITU a0COMIOTHAS MOTPEIIHOCTh MAJIS
Ka)XJ10ro KaHasia HaxoauTcs B unteppaie £0,1 °C.

8.4.3.2 IlpoBepka nuamazoHa U3MEPEHUH U OMpeaeiaeHue aOCOTIOTHOU
NOTPEIHOCTH MpPU M3MEPEHHH U TPeoOpa3OBaHUU CHUTHAJIOB H3MEPUTENbHBIX
npeoOpaszoBareseil B pa3HOCTh TEMIIEPATyp

VYcranoButh comnpotuBieHue MarazuHa R1 (kanman tl) m R2 (kanman t2) B
COOTBETCTBUHM C Tabnuieit 8.4.

AOCONIOTHYIO TOTPEIIHOCTh MPH HM3MEPEHUHM U NPeoOpa3oBaHUM CUTHAJIOB
U3MEPUTENIbHBIX  IpeoOpa3oBareneii B TEIUIOHOCUTES
paccuuTaTh o hopmyie

pPa3HOCTb  TEMIIEpaTyp
A(AY) = Aty - At,, (2)

rae Aty - 3HaueHHME Pa3HOCTH TEMIEpaTyp TEIUIOHOCUTEIS, H3MEPEHHOE
TeImIoBeIUncInTEIEM, °C;

At, - 3ajaHHOE 3HAYEHUE PA3HOCTH TEMIIEPATYP TEIUIOHOCHUTENS U3 TaOIUIbI

8.4,°C.
Tabmuma 8.4 — CoOTBETCTBHE Ppa3HOCTH  TeMIIepaTyp  3aJaBacMOMY
compotusienuto (mo F'OCT 6651-2009)
Conporupienue, Om | 3amaHHoe 3HaUYCHHUE TeMmepaTypsl, °C
HCX a, °C1 P paP
Kanan tl | Kanant2 | Kanan tl Kanan t2 At
Pt500 | 0,00385 | 509,75 511,7 5 6 1
Pt500 | 0,00385 | 509,75 548,65 5 25 20
Pt500 | 0,00385 | 509,75 842,4 5 180 175

Omneparuu no 8.4.3.2 TOBTOPUTH € KAXKI0M Mapoi KaHaJoB.

Pe3ynbTaThl CUMTAIOT IMOJIOKUTEIBHBIMH, €CJIH aOCOJIOTHAS TOTPEITHOCTD IS
Ka)XJI0U Mmaphl kKaHayioB HaxoauTes B uaTepBaie = (0,03 + 0,0006At) °C.
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8.4.3.3 IlpoBepka namama3oHa W3MEPEHUH U ONpEIeNIeHne MPUBEICHHON
MOTPENTHOCTH TP WM3MEPEHUH ¢ TPeoOpa30BaHUM CUTHAJIA HW3MEPUTEITHLHOTO
npeoOpa3oBatess B IaBICHUE

TerIoBsUMCINTEN, HACTPOUTH Ha Auamna3oH oT 0 10 20 MA ¥ COOTBETCTBYIOIIIEE
emy nasienue ot 0 go 1,6 Ml]a.

YcraHoBuTh TOK ¢ momorbio umutatopa UT B cooTBercTBUU ¢ Tabnuiei 8.5.
N3mepuTh 3HaUEHHE TOKA MUJUIMBOJIBTMETPOM.

Tabnuna 8.5 - CooTBEeTCTBUE NaBICHUS 33aBAEMOMY TOKY

3HadyeHHUE TOKa, MA 3amannoe maBiaeHue, MIla
1,250 0,1000
2,500 0,2000
3,750 0,3000
8,000 0,6400
12,000 0,9600
16,000 1,2800
20,000 1,6000

[IpuBeneHHYI0 TOTPEIIHOCTh TpPH H3MEPEHHH M MpeoOpa3oBaHUM CUTHAIA
M3MEPUTENLHOTO ITpeoOpa3oBaTes B AaBICHUE paccuuTaTh o Gpopmyiie

P-P
P=—p— 100 3)

A
rjae P, — 3HaueHne maBiIeHUS TEIJIOHOCUTEINS, U3MEPEHHOES TCIUIOBBIYUCIIUTEIICM,
MllIa;
P, — 3amaHHOE 3HAUCHUE AABIICHUS TCIUIOHOCUTENS U3 Tadmuie! 8.5, Mlla;
P, — BepxHMI mTpemen Auana3oHa W3MEPCHHH MaBICHHUS TEIJIOHOCHUTENS
(1,6 MIIa).
Omneparuu 1o 8.4.3.3 MOBTOPUTH € KAXKJIBIM KaHAJIOM.
Pe3ynbTaThl CUMTAIOT MOJOKUTEIBLHBIMU, €CIM MPUBEJACHHAS MOTPEITHOCTD JIJIs
KaXJI0T0 KaHaJla HaxoauTcs B uHTepBaie = 0,25 %.

8.4.3.4 IlpoBepka auama3oHa W3MEPEHUW W OMNPEACICHUE OTHOCUTEIBHOU
MOTPEIIHOCTH TPU HU3MEPEHWH U MPeoOpa30BaHMM CHUTHAJIA HU3MEPUTEIBHOTO
npeobpazoBaresisi B 00beM TEINIOHOCUTENS

[ToAKTIOYNTH YaCTOTOMEP ¥ UMUTATOP UMITYJILCOB K KaHamy V1.

YCcTaHOBUTH B HaCTpOfIKaX TCIIOBBIYHCIIUTCIIAA BEC NUMITYJIbCA COTJIACHO Ta6J'II/II_[e

8.6.
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Tabnuma 8.6 - [TapameTpsl TEMIOBBIYUCIUTENS TPU U3MEPEHUN 00BEMa

3amaHHOe Y cTaHOBIICHHBIN BEC UMITYJIbCa K
3HaYCHHE 00beMa B, nv*/umn (Ne xanana) OMMHCECTBO
V, 1 5 3 4 UMITYJIECOB, IIT
0,01 0,1 0,1 0,1 0,1 100
10000 1000 | 1000 | 1000 | 1000 10000
100000000 10° 10° 10° 10° 100000

IlomaTte Ha TEIJIOBBIYMCIUTENH KOJUYECTBO HMITYJIBCOB C 4YacTOTOM He Oosee
1000 I'u cornmacuo Tabnuie 8.6 u X KOTHMUECTBO U3MEPUTH YACTOTOMEPOM.

4.8.2 OTHOCUTENBHYIO MOrPEIIHOCTh NPU U3MEPEHNUN U MPEOOpa30BaHUU CUTHAJA
U3MEPUTENIBHOTO NPpeodpa3zoBaTesis B 00beM TEIJIOHOCUTENS PacCUUTaTh 10 popMmyIie

VvV -V
SV =~ Y5100, (4)
V3
rae V, — 3HaueHne 00beMa TEITIOHOCUTENIS, H3MEPEHHOE TEILIOBBIYUCIIUTENEM, M2,

V, — 3a71aHHOE 3HaueHHe 00beMa TEINIOHOCUTES, corllacHo Taduue 8.6, M2,
Omnepanuu o 8.4.3.4 MOBTOPHUTH C KaXKIbIM KaHAJIOM.

Pe3ynbTaThl CYUTAIOT MOJIOKUTEIBHBIMU, €CIIM OTHOCUTEIbHAS MOTPEIIHOCTD JIS
KaXJ10T0 KaHaJla HaxoauTcs B uaTepBaie £+ 0,1 %.

8.4.3.5 Ilpoepka sauama3oHa W3MEPEHUH W OMNpEACNIEHHE OTHOCUTEIHHOU
MOTPEIIHOCTH TIPU HM3MEPEHHH ¢ TPEeoOpa3oBaHWU CUTHAJIA H3MEPUTEIHHOTO
npeoOpa3oBaressi B Maccy

3amath 3HAYCHHUS TEMIEpaTyphl COMVIACHO Tabiuie 8.7, 3HAUYCHUs TaBJICHUS
P1..4=1,6 MIla.

[ToAKTIOYUTE YacTOTOMEP UM MMHUTATOp MUMIYJbCOB K KaHaimy V1. YcraHOBUTH B
HAaCTpOMKAaX  TEIJIOBBIYMCIIMTEIS BEC HMMIIyJbca corjlacHo Taomumme 8.7 wu
temrnepatypubii  koappuurent k = 0 %/10 °C. Ilomatb Ha TEMIOBBIYUCIUTEIND
KOJIMYECTBO MMITYJIHCOB yKa3aHHBIX B Tabmuie 8.7 ¢ wactoroit He 6osee 1000 I'm m nx

KOJIMYCCTBO U3MCPUTH HaCTOTOMCPOM.

4.9.3 OTHOCUTENBHYIO MOTPEIIHOCTh MPU U3MEPEHUU U MPEeoOpa30BaHUU CUTHAja
M3MEPUTENILHOTO NpeoOpa3oBaTelis B MAacCy TEIUIOHOCUTENS pacCUUTATh IO (popmyIie

5M 2,100, (5)

3

rac MH — 3HAUYCHHUEC MACChI TCIINIOHOCUTCIIA, UIBMCPCHHOC TCIIJIOBBIYHUCIUTEIICM, T,

M, — 3a1aHHOE 3HaYEHHE MACCHI TEIIOHOCHUTEIIS, COTJIacHO Tabimiie 8.7, T.
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Tabnuma 8.7 — [TapameTphl TEMJIOBBIYUCIUTENS TPU U3MEPEHUU MACChI

3agaHHOE 3alaHHOE 3HAYEHUe Y CTaHOBIICHHBIH BEC
3HaYEHHe TemnepaTypsl, °C ummyibea B, av®/umn KommuectBo
Macchl (Ne kanana) (Ne kanana) UMITYJIbCOB, IIIT.
M, T 1 2 3 4 1 2 3 4
0,01186 0 0 0 0 0,1 0,1 0,1 0,1 100
10023,16 100 | 100 | 100 | 100 | 1000 | 1000 | 1000 | 1000 10000
90422200,00 | 180 | 180 | 180 | 180 | 10° 10° 10° 10° 100000

Omneparuu 1o 8.4.3.5 TOBTOPUTH € KAKIbIM KaHAJIOM.
Pe3ynbTaThl CAMTAIOT TTOJIOKUTEIIBHBIMU, €CIIM OTHOCUTEIbHAS IMTOTPEITHOCTD IS
KaXJ0T0o KaHalla HaxoauTcs B uatepsaie £ 0,1 %.

8.4.3.6 Ompenenenre OTHOCUTENBHON MOTPEIIHOCTH MPU U3MEPEHUNU UHTEPBAJIOB
BpEMEHU

[ToaxkatounTh  YacTOTOMEpP K  TEIUIOBBIYMCIWTENIO,  YCTAaHOBUTH B
TEIUIOBBIYMCIUTENIC PEKUM TCHEPALMU HMMITYJIbCOB (FCHEPAIMIO IMOJOBHHBI YacTOTHI
4acoOBOI'0 KBaplla), UBMEPUTH JJIUTEIBHOCTh UMITYJIbCa (ACTOTY) YACTOTOMEPOM.

OTHOCHUTENbHYIO TOTPENTHOCTh MPH HW3MEPEHUU HWHTEPBAJIOB  BpPEMEHU
paccuutarth o Gopmyse

T,-T
OT = =2—=*100 (6)

q

raie T; — YCTaHOBJIICHHOE€ 3HAYCHUE TMPU KaTUOPOBKE TEIJIOBBIYUCIUTENS
JUTATEIBHOCTH UMITYJIbca, 1 ¢ (qactoTsl, 16384 I'm);
T, — wu3MepeHHOE 3HAUYCHHWE JIMTCIBHOCTH MMITyJbca (YacTOTHI)
4acTOTOMEPOM, C.
Pe3ynbTaThl CUMTAIOT MOJIOKUTEIBHBIMHU, €CJIM OTHOCHUTEJIbHAS MOTPENIHOCTh
Haxoautcs B unTepBaiie = 0,01 %.

[1o 3aBepiieHNN TOBEPKH TEMIOBBIYUCIATENS BBINOJHNATH OTEPALINHN:

- HaXXaThb KHOIIKY «/leakTuBUpOBaTHY.

- TEpPEeBECTU TEIJIOBBIYUCIUTENh B pexuM «OTKIIOYEH», Uil 9TOTO BBHIOPATH
BKJIaJKy «HacTtpoiikn», B paszneine « TerioBbIMUCIUTENDY» BBIAEIUTh CTPOKY HACTPOUKH
«Pexxum paboTh» M HaXaTh KHONKY «M3MeHuTH mapameTpwl». B mosBuBIIEMCS OKHE
yCTaHOBUTH napameTp «OTKIIIOUeH» U HaXaTh « BHECTH N3MEHEHUS;

- HaXaTb KHOIIKY «3aKpbITb»

- 3aBepuTh nporpamMmmy «AKSconfigy;
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- OTKJIKOYHUTL COCAMHUTCIIN OT PA3bCMOB TCIJIOBBIYHUCIUTCIIA, COCAUMHUTL BMCCTC

00e yacTu KOpIryCa TCIIOBBIYUCIIUTCIIA U 3aKPYTHUTH KPCIICKHBIC BUHTDI.

8.4.4 TIpoBepka uaeHTU(PUKANMOHHBIX JAHHBIX IPOrPAMMHOI0 00ecneyeHust

[TIpoBepka

UJIEHTU(PUKAITMOHHBIX

JaHHBIX

POrPaMMHOTO

o0OecrieyeHus

TETUIOBBIYUCIUTENS TTPOBOJAUTCS CpaBHECHUEM HACHTHU(UKAIIMOHHBIX JaHHBIX B MEHIO
«udopmanusy ¢ naeHTU(HUKATMOHHBIMU JTAaHHBIMH, YKa3aHHBIMH B Ta0uIle 8.6.
Pe3ynbTaThl CUMTAIOT TOJOKUTEIBHBIMHM, €CIU HACHTH(UKAIMOHHBIC JaHHBIC

IMporpaMMHOI0 00ecCIeYeHUsT TEIIOBBIYUCINTES COOTBCTCTBYIOT IIPHUBCIACHHLIM B

Tabnuie 8.6.
Tabmuna 8.6 — MneHTudukanMOHHBIE JaHHBIE MPOTPAMMHOIO OOECIICUCHHUS
TCIIJIOBBIYUCIIMTCIIA
[udposoit
Anroput™m
WNnentudukanuon | Homep Bepcuu ueHTH(UKATOP P
BBIYUCIICHUS
HaumenoBanue HOE (unenTuuUKaLro IIPOrpaMMHOTO o
. U(ppOBOTO
IIPOrpPaMMHOT0 HAauMEHOBAaHUE HHBIN HOMeEp) obecreyeHus P
uacHTudukaropa
obecrieyeHus IIPOrPaMMHOTIO IIPOrPaMMHOTIO (KOHTpOIBHAS
IPOrpaMMHOTO
obecrnieueHus obecrniedeHus Cymma p6 P
UCTIOJTHAEMOTO obecnecHIA
KOJ1a)
TermoBbryncan-
TV 2.01 OxC7ED CRC16
Tenu AKkcruoma

8.5 OdopmiieHue pe3yabTaTOB MOBEPKH
Pe3ynbTaThl 3aHOCAT B IPOTOKOI, (hOpMa KOTOPOTO NPHUBEACHA B TIPUIIOKCHUH A.

HpI/I IMOJIOKUTCIIbHBIX PE3YJIbTaTaX IIOBCPKU TCIIOBBIYUCIIMTCIIL IIPHU3HAIOT

MPUTOIHBIM K 3KCIUTyaTaluu, 0(OpMIISIOT CBUJIETEIBCTBO O TOBEPKE B COOTBETCTBUU C
ITP 50.2.006 nmm aenarOT 3amucCh B MACIOPTE, 3aBEPEHHYIO MOJANMCHIO MOBEPUTEIS C
HAaHECEHHEM 3HaKa MTOBEPKHU.

IIpn oTpHLATENBHBIX pe3yJbTaTaX MOBEPKM TEIUIOBBIYUCIUTENL IPU3HAOT
HEIPUTOJHBIM K 3KCIUTYaTalllH, CBUAETEIBCTBO U 3alCh B MACIIOPTE O NPEAbLAYIIEH
IIOBEPKE aHHYJMUPYIOT, BBIJAIOT U3BEIICHUE O HENPUTOJHOCTH C yKa3aHUEM IPUYMH B
cootBetrcTBHM C [IP 50.2.006 u nenaroT COOTBETCTBYIOIIYIO 3alIUCh B MTACTIOPTE.
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Ipuioxkenue A — @opmMa NpoOTOK0J1a MOBEPKHU

ITPOTOKOJI IOBEPKHU Ne

TemnoBeruucuTeh AKCHOMA, MOIU(UKAIHS AKCHOMA-

3aB0o/ICKOI HOMED:

[IpuHagexur:

Jlata u3roToBJICHUS:;

CpencTBa moBepKu:

YcaoBus ITOBCPKMU:

1 PGSYJ'IBTaTBI BHCIIHCTO OCMOTpaA:

2 Pe3ynbTaThl ONpOOOBAHUS:

Tabmuua — PesymbraTel pacueTa OCHOBHOH aOCONIOTHOW TOTPEIIHOCTH TIPU HW3MEPEHUH U
peoOpa30BaHUM CUTHAIA H3MEPUTEIBHOTO IPeoOpa3oBaTels B TEMIIEPATyPy TEIUNIOHOCUTENS

AbcomoTHas
3HaueHue MOTPEIIHOCTb NPU
e TEeMIIepaTypbl HU3MEPCHHUH U IIpenener pomyckaeMon
6 .
e — 3HauCHHs U3MEpPEHHOE npeoOpa3oBaHUuU a COJ;IOIIII{/IZI’LZO(:IE’;EIEOCTH
TeMITepaTyp COIIPOTHB | TEIUIOBBIYUCIIN curnana UI1T p 1Y
£ oC nenus, OM TeneM ty, °C TeMIepaTyphl At, npeobpazoBanuu curnana UII
P °oC Temneparypsl, °C
Ne xanama
0 500,0 +0,1
50 597,0 +0,1
100 692,55 +0,1
150 786,65 +0,1
180 842,4 +0,1
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Tabmuua — Pe3ynbraThl pacyera aOCONIOTHOM TMOTPELIHOCTH NMPH H3MEPEHHHM U MpeoOpa3oBaHUU

CHTHAJIOB U3MEPHUTEIBHBIX TpeoOpa3oBaTeieii B pa3HOCTh TEMIIEPATYP

3aganHoe W3mepenHo| AOconroTHas [Ipenensr
Conporusnenue .
On 3HauYEHUe € 3HaUCHHE | TOIPELIHOCTh JIOITyCKaeMOit
temneparypsl, °C | pa3HOCTH | IpU U3MEPEHUU abCcoMOTHOU
TEMIIepaTyp u MOTPEIIHOCTH MPU
, Atizy °C | mipeoOpa3zoBaHH W3MEPEHUH U
HCX Y CUTHAJIOB npeoOpa3oBaHUH
KananKagan M3MEPUTENbHBIX CUTHAJIOB
Kanan t1 Kanan t2 t1 t2 At npeoOpazoBarenl | HM3MEPUTEIBHBIX
eil B pa3HOCTh | mpeoOpa3oBareneit
Temueparyp, At, B Pa3HOCTh
°C temrepatyp, °C
Pt500 | 509,75 | 51,7 | 5 | 6 | 1 +0,031
Pt500 | 509,75 | 548,65 | 5 25 | 20 + 0,042
Pt500 | 509,75 | 842,4 5 | 180 | 175 +0,14

Tabnua — Pe3ynbraThl pacueTa NMPUBEAECHHON IMOTIPEHIHOCTH NPU U3MEPEHUH U IPeoOpa3oBaHUU

CHUrHajia usSMCpUTCIIbLHOI'O Hp€06pa3OBaT€HH B JABJICHUC

IIpenenst
[IpuBeneHHas JIOIy CKaeMoi
Pacuernoe | HM3mepeHnnoe .
N(_’ yCTaHOBHeHH HOFpCH.IHOCTL HpI/IBeI[eHHOI/I
3HAYCHUC 3HAYCHUC
U3Mepe | Oe 3HAYEHUs npeoOpa3oBaHus 1 MOTPEIIHOCTH
HUS TOoKa, MA AL D AL D BBIYHCIICHHS IPeoOpPa30BaHMSI U
’ MTITa MTITa beobp
nasienus, % BBIUMCIIEHHS
JaBiIeHus, %
1 1,250 0,1000 +0,25
2 2,500 0,2000 +0,25
3 3,750 0,3000 +0,25
4 8,000 0,6400 +0,25
5 12,000 0,9600 +0,25
6 16,000 1,2800 +0,25
7 20,000 1,6000 +0,25
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Tabmuua — Pe3ynpraTel pacueTra OTHOCHTEIBHON MOTPEUIHOCTH MPU M3MEPEHHH M MpeoOpa3oBaHUU
CUTHaJIa U3MEPUTENBLHOI0 IIpeo0pa3oBaTelis B 00beM TEIIIOHOCUTEIS

OtHOcuTeIbHAS
MOTPEIIHOCTD MTPH .
3HaueHue o0bpeMa, P p [Ipenensr nomyckaeMou
3azaHHOE U3MEpPEHUH U .
M3MEPEHHOE OTHOCHTEJIFHOW TIOTPEIIHOCTH
3HAYCHUE 3 npeoOpa3oBaHUuU
TEIUIOBBIYMCIUTEIEM, M [IPU U3MEPEHUH U
o0bema curnazna UII pacxona B
3 (Ne xanana) npeoOpa3zoBannu curHana UII
Wiy 7 e acxoza B 00beM, %
8V, % (Ne kanana) pacxolt > 0
1 2 & 4 1 2 3 4
0,01 +0,1
10000 +0,1
100000000 +0,1

Tabnuma — Pe3ynbTaThl pacyeTa OTHOCUTENIBHOMN MOTPENIHOCTH MPH U3MEPEHUU W MPeoOpa3oBaHUU
CUTHaJa U3MEPUTEIBHOIO IIPe0Opa3oBaTesi B MacCy TEINIOHOCUTEIS

OTHOCHUTETBHAS [penensr
3HaYeHHE MACCHI, MOTPEIIHOCTh MPH JIOITy CKaeMOoit
3aganHoe |3aJjaHHOE W3MEPEHHOE W3MEPCHUU U OTHOCHUTEJIbHOM
3HAa4YCHHE |3HAYCHUE| TEIJIOBBIUMCIIUTEIIEM, T npeoOpa3oBaHUuU MOTPEIIHOCTH ITPH
obbeMa |TeMiepar (Ne xanaa) curnana UII B maccy W3MEPECHUU H
M, T ypsI, °C OM, % (Ne xanaa) npeoOpa3oBaHUU
1 2 3 4 1 2 3 4 curnana UII B maccy,
%
0,01186 0 +0,1
10023,16 100 +0,1
90422200,00 180 +0,1

TaOnuia — PacueT OTHOCUTENbHOM MOTPEIIHOCTH NIPU U3MEPEHUH UHTEPBAJIOB BpEMEHU

IIpenensr
OIyCKaeMou
OTtHocutenbHas AOTLY .
3agaHHOE 3HAYCHHE N3mepeHHOEe 3HaUeHne OTHOCHUTEJIHOU
MOTPEIIHOCTD MIPU
JUTATEIIEHOCTH JUTATEIIEHOCTH MOTPEUTHOCTH TIPH
M3MEPEHUU HHTEPBAJIOB
UMIIYJIbCa, C UMITYJIbCa, C o U3MEPEHUHN
BpeMeHH, %
WHTEPBAJIOB BPEMEHH,
%
1 +0,01

3aKJIrouYeHue 1o pe3yjibTaTaM MMOBCPKHU:
Ha ocHOBaHMH IMOJIOKUTENHLHBIX PE3YIBTATOB MOBECPKU BbIAAHO CBUACTCIILCTBO O ITOBEPKE

Ha ocHoBannu OTPULATCIIBHBIX PE3YJIbTATOB ITOBEPKHU BhIAAHO U3BCIICHNUEC O HCIPUTOAHOCTHU

Ne

oT

20 T

Jara noBepku

OpFaHI/BaHI/I}I, mpoBoauBIIaAd ITOBECPKY

Iloamuce TIOBCPUTCIIA
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Ipunoxkenune b — Cxema moak/I04YeHnsi NP MOBepPKe
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IIpunoxenune B — Cxema nmoaK/Ir0YeHus A5l U3MEPEHUSI HHTEPBAJIOB

BpeMeHH
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