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BBeepneHve

HacTosiee pyKoBoACTBO MO 3KcnyaTauuu (B fanbHelilem PJ) npegHasHaveHo
AN N3yYeHUs NpuHLMna AencTBIMA, YCTPOICTBa, MPaBua MOHTaXa 1 aKcnayaTauum Ten-
nocyetyumkoB ELF, nsrotosneHHbix "APATOR POWOGAZ S.A.", lNonbLua.

1 OnucaHue n pabota

1.1 Ha3HaueHue

Tennocuetunkn ELF (B fanbHelilieM TENI0CUETUMKIN) NPeAHa3HaYeHbl 41 N3Me-
peHuli TennoBol aHeprum (KONuYecTsa TennoThl), 06beMa 1 Apyrux napameTpos Tensno-
HOCUTeNsA B CUCTEMAX BOAAHOIO TEMI0CHABXKEHNS.

TennocyeTunMKN W3roTOB/IEHbI B COOTBETCTBMM C AOKyMeHTauuein "APATOR
POWOGAZ S.A.", TonbLua.

1.2 XapaKTepucTnkm

MpuHLUMN paboTbl TEMOCYETUMKA COCTOMT B M3MEPEHUM TeMMepaTyp TenioHoCH-
Tensa B NofatoLLeM 1 obpaTHOM Tpy6onpoBoAax, 06bema TeNNOHOCUTENS B CUCTEMAX Ten-
NOCHABXXeHNs C NOCNeAyHOLMM pacyeToOM TEMI0BOI 3HEPTUN.

TennocyeTunK MMeET [Ba WCMOJIHEHUs, KOTOpble OT/IMYAOTCA MPUMEHSEMbIMM
YPaBHEHUAMMW U3MePEHUIA TENI0BO 3HEPTK, B 3aBUCMMOCTH OT Tpybonposoga (nogato-
LMA 1AM 06paTHbIiA), Ha KOTOPOM NPOBOAMTCA U3MEPEHME 06beMa TEMIOHOCUTENS CHET-
UMKOM BOJpbI.

BbIMyckaeTcs NsATb TUMOPa3MEPOB TEMI0CUETHMKOB, Pa3/IMYatOLLMXCA 3HAUYEHUAMUN
pacxoja Bofbl U HOMAH&/IbHBIMU IMaMeTPaMu CHETUMKOB BOAb!.

[ononHUTENbHO TEMNOCUETUMK MOXET KOMMNIEKTOBATLCA UHTEP(EACHbIM MOAYNEM
ANS AMCTaHLMOHHOIO CHATBLIBAHMS MHOPMaLMK U paboTbl C LOMONHUTEbHBIMW YCTPOIA-
cTBaMU (BOJOCHETUMKM, INEKTPOCHETUNKM), OCHALLEHHBIMU NMMY/IbCHBIMU BbIXOAAMM.

TennocyeTunk obecneyrBaeT U3MepPeHUe Y NHAMKALMIO Ha Aucnee:

- KONM4ecTBa TennoBoii aHepruu, (Geal, GJ nan kWh);

- 06bema Bogbl, m;

- TemrepaTypbl BO/AbI B NOAAOLLEM 1 06paTHOM Tpy6onposogax, °C;

- Pa3HOCTV TeMMepaTyp B NoAaroLLeM 1 06paTHoM Tpy6onposodax, °C;

- pacxoga Bogbl (m*/h) v TennoBoii MOLHOCTY;

- TeKyLLero BpemeHu, h,

TennocyeTumnk obecrneyrBaeT:

- UIHAMKaUMIO KOL,0B HEMCNPaBHOCTEN;

- COXpaHeHMe B apxmBe Pe3yNbTaToB U3MePEHUIA;

- COXpaHeHMe B apxmBe KOJO0B aBapUiiHbIX CUTYaLIA;

- nepesayy pesynbTaToB U3MEPEHUIA TEMI0BO 3HEPruK UM 06beMa BOAbI NO UM-
NyNbCHOMY BbIXOAY;

- MHAMKauuo o6bema (3Heprum), COOTBETCTBYIOLLYIO KO/IMYECTBY MMMY/IbCOB MO-
NYYEHHBIX N0 UMNYNbCHBIM BXOZAM.

3almTa 0T HeCaHKLMOHMPOBAHHOMO AOCTYNa 06ecneyrBaeTCs ¢ MOMOLLLIO 3aLLMT-
HOTO KOXYyXa, KOTOpbIi B OMJIOMBUPOBAHHOM COCTOSIHWE MPENSTCTBYeT AOCTYNY K 3M1eK-
TPOHUKE TENI0CUETUMKA.



VYcnoBus 3KCIUTyaTaluy TeIIoCcYeTYHKA:
- TEMIIepaTypa OKpYKaroLEro Bo3ayxa B quanasoHe ot +5 °C po +55 °C;
- OTHOCHUTEIIbHAs BIXKHOCTH BO3/lyXxa B nuana3one ot 30 mo 80 %;

- armocdepHoe aaBneHue B quanazone ot 84 klla no 106,7 kIla.

Texuuueckue XapaKTCPUCTUKU TEIJIOCUCTUYNKA YKa3aHbl B Ta6J'II/IlIC 1.

Ta6uuna 1
Tennonocurens Ceresas Boza mo CHull 41-02-2003
Tun nepBrYHOro Npeodpa3oBaTens pacxona Elf-0,6-15 | Elf-1,0-15 |EIf-1,5-15 | EIf-1,5-20 | Elf-2,5-20
Homunanbublii auamerp DN, Mmm 15 15 15 20 20
Pacxos| BOJibl MEHHMAIIbHBII, M°/4; TOJI0KeHHe-Topu30HTanb H 0,006 0,01 0,015 0,015 0,025
PacxoJ1 BOJIbl MHHMMAIIbHBII, M°/4; TIOJIOXKEHHE- BEpTHKANIb V. 0,012 0,02 0,03 0,03 0,05
HomuHanbHbIiH pacxon, M /d 0,6 1,0 1,5 1,5 2,5
MakcuManbHBIH Pacxof, M/a 1,2 2,0 3,0 3,0 5,0
ITopor yyBCTBUTENILHOCTH, M/a 0,0025 0,0025 0,0045 0,0045 0,0075
HawGonbiiee MoKasaHue 0ObEMa, M. 9999,999
IIpenensl u3Mepenus auanasoHa Temnepatypsi, °C 5+105
ITpenens u3mMepenns quanasona pasHocreit remneparypel, °C 3+100
TIpenen n3mMepeHns TeMmepaTypsl npeobpasoBateneM pacxoxa, °C 5+95
Ipenen nomyckaeMoit abCOMOTHOM MOrPENIHOCTH TP H3MEPEHHH + (0,340,005 - t)
Temneparypsl, °C
TIpenen nomyckaeMoit OTHOCHTEIBHOH MOTPEITHOCTH H3MEPEHHS 0,1
BpeMeHH, %
Knmace  tounocrn  mo  T'OCT P 51649-2000  (mo B (kmacc 2)
I'OCT P EH 1434-1-2006)
MakcuMalbHO Jionyctumoe pabouee 1aieHue, MITa 1,6
Enunuia u3mepenus TemoBoi suepruu * Geal; GJ; kWh;
HauGornbliiee 3Ha4YSHNE KOMMYECTBA TEIUIOBOH YHEPTHH 9999,999
Tun gucnnes LCD, 7 mudp c BbIcoTOH 7 MM
Cucremsl nutepdeiic Monynb RF, M-bus, 4 BojocueT4HKa C HMILBBIXOOM

[utanne

Jlutuesas 6arapest 3,6 V; munnmym 2,1Ah

Bpemst paboTsl GaTapew, JIeT, He MeHee 6
T'aGapurHbie pasmeps! (JxBxIII), Mu, He Goee

- U1 pe3b0OBOT0 COSAMHEHUS Gy 110x96x75
- uts pe3pboBoro coenuHenus G 1 130x100x75
Macca, kr, He Gonee 0,75
CpeHuii cpok ciryx0bl HE MeHee, JIeT 12

* [Ipu omcymemeuu Ha uHOUKamope eo.usMepeHus meniogoll SHepauu, paciem meniosoil snepeuu npouzsooumcs 6 Geal

TermmocyeTynKk OTHOCHUTCS K BOCCTAaHABJIMBACMbBIM, PEMOHTHUPYEMBIM, MHOFO(I)yHKHI/IO-

HaJIbHBIM H3JICIIHUAM.

[otepu naBieHUs TEMIOCYETINKA PACCUUTHIBAIOTCS MO (hopMyIie

AP = K-Q2-10'4, rae:

AP — moTepsi AaBICHHs Ha CYeTUHKe, (Kre/cm?);
K — ko3¢ dummenT rugpaBIngeckoro CONpoTHBICHHS, 0 TabmuIe 2;

Q — pacxox, M/

Tabnuua 2. KoagduimeHT rujpaBandecKoro COnpoTHBICHHS

Homunanbsblii auamerp DN 15 15 15 | 20
HomunanbsHblil pacxon, M3/11, Q.| 0,6 | 1,0 | 1,5 |25
K 6944|2500 | 1111 | 400




1.3 CocTaB TemiocyeTYnKa

KommaktHbli Termocyetunk ELF mpeacrapiseT coOo0i 3eKTPOHHBIN BHIYUCITH-
TeIb C KOMIUIEKTOM TepMompeobpaszoBareneit conpoTtusnenus Pt 500, HeoTbemIieMo 3a-
KPEIUICHHBIX Ha IIpeoOpa3oBaTere pacxoaa. OIEKTPOHHUKA 3aIHIIeHa HEOONBIINM KO-
JKYXOM, KOTOPBIH TOCTIe 3aBOACKOH COOPKH, 3aKPBIBACT NOCTYII K JATYMKaM U CaMOi
9NIEKTPOHUKE. JIaHHBIN KOXKYX 3JIEKTPOHHKH, COSINHSACTCS C KOPITyCOM IIpeoOpa3oBaTelist
pacxojia mpu MOMOIIHU (PUKCUPYIOLIETo XoMyTa. B 1emsix mpefoTBpaleHus JocTyma K y3-
JIaM PETYJINPOBKH, Ha XOMYT HABEIIMBAIOTCS IIOMOBI, HECYIIHe Ha ce0e OTTHUCK MOBEPH-
TeNpHOTO KJIeiMa. Ha npeobpa3soBarerne pacxo/ia yCTaHOBJIEH METAUTMYECKH JIUCK yC-
TOMYUBBIA K BO3AEHCTBHIO MArHUTHOTO 10Js1. O60POTH! KPBIIbYATKH (DHKCUPYIOTCS dIEK-
TPOHMKOH € IOMOILBIO0 MHIYKIMOHHBIX KaTyIIEK, YTO M03BOJISAET OPEACIUTD JaXe V4
o0opoTa KpeUThUaTKH. VicTionp30BaHNMe 3JIEKTPOHHOI KannOpoBKH Ipeodpa3oBaTems pac-
X071a JaeT BO3MOKHOCTB MOJTYYUTh POBHYIO XapaKTEPUCTHKY MOTPELTHOCTH BO BCEM JHa-
ma30He M3MEHEHHH OToKa pacxopa. JlaTuiKy TeMIepaTypbl Hepa3phIBHO 3alasHbl Ha Te-
YaTHOU IIaTe BeluucauTens. M3amepeHue Npoucxour Kaxasle 8 CeKyH/, a IOCIe U3Me-
PEHUS PACCUUTHIBAETCS IPUPOCT TEILIA, KOTOPBII CyMMHUPYETCSI B PEECTP CyMMapHOTO I10-
Tpebnenus. BHemHuil BUa 1 cocTaB TemnocyeT4nKa Ha puc. |

Kuomnka nuist ynpaBnenus
TIPOCMOTPOM JTaHHBIX

Innbauk ¢ undop-
MalHei 10 MapKHPOB-
ke

Komrmuiekt Tepmornpeobpa-
30BaTesiell CONPOTHBIEHUS

DuKcHpyIOLIHil XOMYT

| ITpeoGpasoarens pacxoaa |

Pucynok 1 Baennuii Bug u cocra Teruiocyerunka ELF

[Tpwm 3aKa3e TemIocYeTYNKa JOHKHO OBITh YKa3aHO:
- yCIIOBHOE 0003HAYCHHE TETNIOCUETIHNKA;
- IMaMmeTp npeoOpaszoBatelis pacxoja (TUI MPeoOdpa3oBaTelis pacxoa);
- HOMUHAJIbHBIN pacxos;
- MECTO YCTAaHOBKH (ITOJJAFOIIHI - 0OpaTHBII TpyOOIpoBON);
5



- ¢IMHHUIIA U3MEPEHHUS TEIJIOBOM YHEPIHH;

- UMITYJICHBIW BBIXOJ (TUI HHTEpdeiica).
Ilpumep 3anucu mennocuemuura npu ezo 3axase: ELF-0,6-15-11; (mennrocuemuux ¢
HoMuHanbHBLM pacxodom 0,6 M/ u HoMUHATLHBIM Ouamempom 15 My Ons yemanosku 6
nooaiowem mpyoonposooe); ELF-2,5-20-0 (mennocuemyux ¢ HOMUHATbHLIM PACXOO0OM
2,5 M /4 u nomunanvrbiM duamempom
20 mm 011 ycmanosku 8 06pamuom mpyoonpogooe)

TerutocYeTyNK MOCTABIIACTCS B COCTOSIHIH, TOTOBOM JIsl MOHTaXa.

1.4 KoMImI1eKTHOCTH

B KOMIDIEKT TOCTaBKU TETUIOCUETYNKA BXOJST:

- reriocyetyrk ELF -1,

- macnopT — 1 3K3.

- PYKOBOJICTBO IO AKCIUTyaTalluu - 19K3.

- METO/IMKA MOBepKH (110 3aKkazy) — 1 9K3.

- KOMIUIEKT IpucoenuHuTesel (s odecrnedeHus TpedyeMbIX IPsSMBIX yYacTKOB-
HUIIENb -21IT, TalKa HAaKUAHAS- 21T, MPOKJaaka -2mT) (1o 3akaszy) — 2 IT.

- HUTIIEJb JUIsl YCTaHOBKH TEPMOMETpPA COMIPOTUBIEHUS (110 3aKa3y) -1 mir.

2 Onucanue padoThl € TEMI0CHETYUKOM

JUst BU3yallbHOTO CUMTBIBAHUS NTOKa3aHUH, Ha TIepeaHeH MaHeIH TeIIoCYeTUHKa,
IIpeaycMOTpeHa KHomKa. IIpyu HaXaTHH KHOIIKM MOXKHO IMPOIHUCTATh TEKyIIHe JaHHbIE,
ToJTyJaeMble N3MEPEHIAMH U pacdeTaMH Ha 0a3e TeKyIINX H3MEpeHn. AKTyann3amnus
MIPOMCXOAMT Kaxkable 8§ cekyHA. Takke pU HaXKaTUU KHOIKU IPOUCXOAUT NEPEKIIOUEHHE
PEKHMMOB U IPOCMOTP MapaMeTPOB MHIUKALHH.

Wupunupyemble TEIIOCYETYUKOM AapaMeTPhl CrPYNIIUPOBAHbL B 5 IPYIIIL:

- TeKyllue (aKTyasabHble) JaHHble, rpynmna 1;

- TaHHbIE MECSYHOro peructpa (Makc.32 mecsua), rpynmna 2;

- TaHHBIE TOJIOBOTO perucTpa (Makc.6 ner), rpymma 3;

- JaHHbIE cepBHca, rpynmna 4;

- TaHHbIE TECTUPOBAHMS, TpyNMa 5.

2.1 lIlpocmoTp napamMeTpoB rpyni

UYroOBI IPOCMOTPETH MAPAMETPHI TPYIIIT HEOOXOAUMO PUAEPKATH KHOMKY OKOJIO 2
CEKYH/I, JIO MOSIBJICHUS COOOIIEHUs 0 HOMepe Ipymibl. Ha Tabmo mosBUTCS HaIIKCh:
01

3areM HEOOXOAUMO OTIYCTHTh KHOMNKY. O4epeIHBIMA KOPOTKUMH HAXKATHUSMH BbI-
Opartb kemaeMblii HoMep TPYIIIBI ¥ TOBTOPHO MPHJEPKATh KHOTIKY, IO TIOSBIICHUS MEPBOM
BEJIMYMHBI 13 U30PaHHO IPYIIIHI.

a2 ce.. D3 ... 04 | 05|

B rpynnax 1, 4 u 5 orobpajkeHHe TEKYIIUX JaHHBIX, JAHHBIX CEPBUCA M TECTUPOBAHMS
MIPOMCXOAMT TIOCIIE OYEePETHBIX KOPOTKMX HakaTuid. B rpymmax 2 u 3, otoOpakeHue Be-
JMYHH TPOUCXOAUT KaX/Ible 2 CeKyH/bl. BHauane mnosBiseTcst cooOIIeHne 0 TOM, CKOIb-
KO PETHCTPOB MO’KHO MaKCHMAJIBHO BBHIITOJIHUTH B JAQHHOW Ipymme. ITO cOOOIICHHE BbI-



CBC€YMBACTCA TOJIBKO OAHWH pa3, HCINOCPCACTBEHHO IIOCJIC BXOJAa B TIpyniny AdaH-

016

HBIX. .
B cnydae, korza B koHGUryparuu Beiopar 0 , 3To 03Ha4aeT UCKIFOYCHHE JaHHOW TPYIIITBI

010 - 010

u3 peructpa. Jlanee BrIcBeunBaeTCs KOHGHUTypaus oudp, Harpumep
3areM OyIyT aBTOMAaTH4ECKU BBICBEUUBATHCSA 110 KPYT'y OUEPEIHbIE BEIMYMHBI 3alUCHI-
BaeMOT0 PErucTpa, MpU4EM B Hadase KakA0TO PErUCTpa MOSBUTCS COOOILEHUE O TOM, KO-
TOPBIA PETHCTP BBICBEUMBACTCS M CKOJIBKO PETHCTPOB YK€ 3apETHCTPHPOBAHHO, HAIPH-
070 - 010
Mep (BbIcBeunBaetcst 10 peructp (B XpOHOIOTHYECKOM IOPSJKE - IIOCIEAHUI)
u3 10 BBIOTHEHHBIX.

KopoTkue Ha)xaTus BBI3BIBAIOT H3MEHCHUE BRICBEUHBAHKS HA OUEPEIHOM PErucTp, u T.4.

009 - 010

9 peectp (B XpOHOJIOTUYECKOM TIOPSIJIKE MPEATIOCICIHUI) U3 AECATH BBIOI-
HeHHBIX. B cmydae, ecnn ommbounass CRC (KoHTposbHas cyMMa) B TaHHOM DPETHCTpE,
MOTIEPEMEHHO OYyIyT BBICBEUHMBATHCS COOOIICHUS, UHPOPMUPYIOIIHE, UTO JaHHBIC SBIIS-
I0TCSI HEIPaBHIIbHBIMH.

009 - 010 Error

ITpu uHAMKAUY TEKYHIIUX JAaHHBIX, MEPLIAHUE 3HAKa ( O3HA4YacT IOSBJICHHE KaKOH-
TO OUIMOKH.

TlosiBnenue 3naka 1, o3HavyaeT: TEKyUIUHA pacxo, B MPaBUILHOM HaNpaBIEeHUH;
3HAaK 2 03Ha4aeT — TeKYLIUH pacXoJl B HEIPaBUILHOM HalpaBlleHUH. B ciaydae oueHb Ma-
JICHBKHX PACXOJ0B, CUTHAJIN3ALIMOHHBIE 3HAKH OyAyT NEPUOAUYECKU HCUE3ATb.

TTosiBneHue 3Haka p, 0003Ha4YaeT padoOTy TEIUIOCUETYNKA B PEIKUME KATMOPOBKH,
T.e. IEpeMbIUKa Ha TIEYaTHOW cXeMe He CHATA.

Ecnn B TeueHHE HEKOTOPOTO MPOMEKYTKA BPEMEHH (0KO0JIO 3 MUHYT) KHOIIKA He
UCIIOJIb3YETCSl, MHANKALMSA TEMIOCUeTYNKa aBTOMaTUIECKHU MIEPEKIIIoUaeTCs Ha 0ToOpaxe-
HHUE NIEPBOro NapaMmeTpa MepBoOi rpymiisl (2 KOHKPETHO — MOTPEOICHHOE KOTUUECTBO TEl-
JIOTBI, C MOMEHTA YCTaHOBKH TEIUIOCYETUNKA).

B npunoXeHnn HaxofATCA PUCYHKM, OTpadKatoLLe napameTpbl Fpymnm.
I'lpmno>KeH|/|e A - NOKa3bIBaeT TEMN/0CUYETYMK BO Bpemsa pa60TbI B 6a30BOM pexxnme.
ApXu1B NO MecALaM ¥ rofloBON He 3arnporpaMmmpoBasbl.

MpunoxkeHne B - MokasblBaeT TEMIOCUETUMK BO BpPeMs paboThbl B PeXKViMe TECTUPOBAHWA 1
KannopoBKK. ApPXMB MO MecsiLiaM 1 rofloBOiA He 3anporpamMmMmnpoBaH. Mepexos B faHHbII
PEXVM OCYLLECTBNAETCA NMPOU3BOAUTENEM UTN B LIEHTPaX CEPBUCHOIO O6CJ'Iy)KVIBaHMFI.
Mpunoxexune C - NOKa3bIBAET BbICBEUMBAHNE MECAYHOIO 1 rOL0BOr0O apXuBa.

2.2 OnncaHne NapamMeTpOoB TeM/I0CUHETUNKA

Tekyuime (aKTya/lbHble) faHHble

- KO/IMYECTBO Tern/10BOl 3Heprumn, C MOMeHTa yCTaHOBKM TeMocHeTUMKa

3HauyeHue 3TOro napameTpa NokasbiBaeT NOTPe6IEHHOE KOMIMYECTBO TennoTbl. OHO
oTobpaxkaeTcs B 04HOM 13 eamHuy,: Geal, GJ, KWh (no 3asBke notpebuTens). EguHuua
M3MepeHus TeMnoBO 3HEPT K BbICBEUMBAETCSA HEMOCPEACTBEHHO Ha aucnnee XKK-
nHankaTopa. Mpu 0TCYTCTBUM Ha MHAMKATOPE efl.M3MepeHst TEM0BON SHEPrum, pacyeT



TeI10BOM sHeprun npousBoaurcs B Geal. KonnuecTBo TEMI0BOM SHEPTrUM BEIYUCIISETCS
o gopmysie:
y2
Q= [k(t1-12)av
, Tae
V1

Q — KOJIMYECTBO TEMJIOBON 3HEPIHH;

dV - o0beM npomieAmero TerIoHOCUTENS,

k - TemnoBo#t K03 GHUITMEHT, 3aBUCSIINI OT CBOICTB TEINIOHOCUTEINS IIPH COOTBET-
CTBYIOIINX 3HAYCHHIX TEMIIEPATYPhl U JaBICHHS;

t1- Temneparypa BOJbI B IOJar0IIEeM TPyOOTIPOBO/IE;

t2 - TeMepaTypa BoasI B 00paTHOM TpyOOmIpoBoOE.

Peructp Tennosoii sHeprum mMeet 11 necatnunbx mudp, npudeM 4 mudps ¢ ca-
MBIM MaJICHBKHM 3HAYCHHEM.

B pexxuMe TeCTHpOBaHHS B PETUCTPE TEIIOBOM YHEPTHH 0TOOPAKAETCs TETIIOBAs
SHEPIHs, KOTOpast BBIYUCIIIETCS P MOMOIIN TAKHX JKe IMPOIENyp, Kak U B TPYIIIE TEKy-
WX JAHHBIX.

- peructp cermenToB KK-1ucnies

JlaHHBIN perucTp npegHa3HaveH I onpeeseHns c00eB (TIOCTOSHHOTO MUTaHUs
OTAeNBHBIX cerMeHToB JKK-aucmies mpi 0ToOpaXKeHUH 3TOTO ITapaMeTpa — CETMEHT IIHK-
JIMYECKH BKITIOYACTCS -BBIKITIOYACTCS ). DTO IOMOTAET BBLIBUTH OLIMOKH OTOOPaKEHHS
rHGOPMAINH, BOSHUKAIOIIUE ITPU BBIXO/I€ OAHOTO CETMEHTA U3 CTPOS.

- 00beM TeNJIOHOCHTEIs

3HaueHHE ITOTO MapaMeTpa OTpaXkaeT BeCh 00BEM BOJIBI, TPOLICIIHIN Yepe3 TEeIIo-
CYETYUK C MOMEHTA €r0 YCTAaHOBKH U MCIIOIb3YEeTCs AJIS pacyeTa TEeIUIOBOM SHEPIUu.
OGbeM yKasbIBAeTCs HA JIUCILIEE B BUJIE CEeMHU IU(P ¢ TOUHOCTHI0 0 1 dm’ (utpa).

- TeMIepaTypa B IojaouiemM Tpydonposoie

3HayeHue TeMIIepaTyphl B OJAIOLIEM TPYOOIIPOBO/iEe CUCTEMBI OTOILUIEHHUS 0TOOpa-
xaercs Ha XKK-nucmiee ¢ Tounocteio 0,01 °C. Tlepenaya k ycTpoHCTBaM JUCTAHIIMOHHO-
T0 CYMTHIBAHUA JAHHBIX OCyIIecTBisieTcs ¢ TouHocTohio 0,1 °C.

Jl1s oTOOpaXkeHUs 3TOTO MapaMeTpa UCIOJIb3yETCsl COOTBETCTBYIOIIUI CUMBO —
TEPMOMETP, MTOKA3BIBAIOIINH BEICOKYIO TEMIIEPATypy.

- TeMIepaTypa B 00paTHOM TpyOonpoBoe

Pazpemienue nnaukanyu, Kak U B npeasLayineM ciaydae cocrasisier 0,01 °C

Jl1s oTOOpaXkeHHs 3TOTO MapaMeTpa UCIOJIb3yETCsl COOTBETCTBYIOIIUI CUMBOJ —
TEPMOMETP, MMOKA3BIBAIOIINA HU3KYIO TEMIIEPATypy.

- Pa3HOCThb TeMIepaTyp

PasHoCTh TEMIIEPATyp — OCHOBHOM IapameTp JUTsl BBIYMCICHHS TEIUIOBOH SHEPTHH.

OTto0paskaeTcst pa3HOCTHIO ABYX TEPMOMETPOB (TTOKa3bIBAIOIIMMHU BEICOKYIO U HH3-
KYIO TeMIepaTyphl).

Pazpemienue nnaukanyy, Kak U B npeasLayineM ciaydae cocrasiset 0,01 °C

- TeKyILIHIi pacxoj

WHaukanmio TeKyIero pacxoa MOXHO HCIOIb30BaTh ISl IPOBEPKU paboTOCIIO-
COOHOCTH CHCTEMBI IIPH 3aIyCKe CHCTEMBI M TIPH BOSMOXHON PETYINPOBKE CUCTEMEL. B
ClTyd4ae OTCYTCTBUS BpaIlleHNs] KPBUTBUATKH XOTs OBI Ha ¥4 000pOTa B TeUeHHe § CeKyH]] Ha
KK-nucniee TerocueTynka MpOUCXOAUT OOHYJIEHHE pacxoaa.

- TeKyllee KOJIHYeCTBO TeMIOTHI (TeNJI0Basi MOLIHOCTH)
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Tennosas MOLLHOCTb PACCUMTHIBAETCA HEMOCPEACTBEHHO U3 TEKYLLEro pacxoja.
[JaHHas BeMumnHa MCnonb3yeTcs Npy NPoBeeHNN MeTPOMOTMYECKOrO TeCTa.

- UMNY/bCHbIE BXOAbI

TennocyeTunk 0becneynBaeT NOLK/IUEHNE MaKCUMasIbHO 4 AOMONHUTE/bHbIX

YCTPOICTB, UMEIOLLMX UMMY/bCHbIE BbIXOAbI. ICMOMb3YHOTCA CUrHA/bI C HA3KOM YacTo-
TOIA, 0HAKO CYLLeCTBYEeT BO3MOXHOCTb pa3paboTku Mo cnewsakasy nHTepdeincos n060-
ro TMNa, KOHBEPTUPYHOLLMX CUFHAbI HA COOTBETCTBYHOLLME MMMy bChI. [lonyckaeTcs
NpYMeHEeHVe MHTEP(ECOB BbIMyCKaeMbIX TO/MbKO 3aBogom "APATOR POWOGAZ S.A.",
rapaHTUPYHLLMX HALEXKHYIO 3aLLMTY WUMMY/bCHBIX BXOLOB OT MH06bLIX NOMEX.

- KOZbl OLLNGOK

[Mpy HaIMUMK aKcNyaTaLMOHHbIX HapYLLUEHWNIA, Ha MHAMKATOPEe MOCTOSSHHO UHAW-
LMpYeT cneunasbHbIil CMMBON : TPEYro/lbHWUK C BOCKIMLATEIbHbIM 3HAaKOM BHYTpU. Kop
OLLMOKN MOXXHO MOCMOTPETb B TEKYLLMX NapameTpax. PaclumdpoBka KOA0B:

0 — npaBunbHas paboTa;

2 — B TeyeHwue 42 4acoB HeT MMMYLCOB OT BogocyeTumka n AT >10 °C (oba napa-
meTpa — 42 yaca 110 °C - nporpammupyembl 1 MOFYT MEHATLCA NOTPEOUTENEM);

4 — peheKT faTumka TemnepaTypbl 06paTHOro TpybonpoBoda Uan TemnepaTypa BHe
[vanasoHa U3MepeHus;

8 — feheKT faTuMka TemnepaTypbl B nofarolleM Tpyb6onpoBoae Ui TemMnepaTtypa
BHE AmanasoHa N3MepeHus;

16 —HeBepHOe NoACcoeAMHEHVE AaTUMKOB TemMnepaTypbl UM oTpuLaTebHas pas-
HOCTb TEMMepPaTypbI;

32 — pacxof, Ten/I0HOCUTENIA NMPEeBbLILLAET MAKCUMasIbHOE 3HaUeHWe;

64 — owmnbKa NnamsTK (HeMcnpasMMas oLINGKa);

128 — HanpsbkeHne 6aTapen HUKe MUHUMaTbHOM BENMYUHBI, (HEOOXO0AMMO 3ame-
HUTb GaTapero NUTaHUs B TedeHne 60 aHel);

Mpn HaNMYMK OLHOBPEMEHHO HECKOMbKMX OLLUMGOK, COOTBETCTBYHOLLME KOAbI OLLM-
60K CYMMUPYIOTCA M 0TOBPAXKAIOTCA HA MHAMKATOPE, Hanpumep, «Er 12» - 0ba fgaTunka
Temnepartypbl UMeLOT AetheKTbl.

Y naneHve owmnb0oK NPOUCXOAUT aBTOMATUYECKN NPY YCTPaHeHUM MPUYUHBI OLING-
KW, O[HAKO B apXxmBe OLWMNO0K faHHas OLIMOKa COXPAHSAETCS U NPY NPOLO/HKUTENIBHOCTY
OLUMOKYM B TeYEHMe OHOIO Yaca, UAET OTCHET BpeMeHW paboThbl TeM0cHeTUmMKa € OLLNG-
KO, Mpuryem faxe 0fHOKpPaTHOE MOSIB/IEHNE OLUMOKM 3amnCbIBAeTCA B aPXMBHbIX JaHHbIX.
CyLLecTBYeT CreLmabHbIli apxXvB aBapuitHbIX CUTYaLIWiA, OnMcaHue KOTOPOro NPUBOAMUT-
CA B faNbHeLLIeM.

BbIsiBNS€TCA, HO He BbICBEUMBAETCA, AOMO/HUTE/IbHAA OLLIMOKA, KOTOopas 3ak/oya-
eTca B AeheKTe COLepXXMMOro perucTpa notpebneHns Tenna B RAM- npoueccope. B Ta-
KOW CUTyauuu, AaHHble MOBTOPHO cunTbiBatoTcs 13 Flash B RAM- npoueccop.

2.3 [laHHble Ka/IM6POBKM, KOH(UIypaLmu 1 cepeuca

CyLLecTBYeT ABa B1Aa AaHHbIX:

- BAMSIOLLME HA TOYHOCTb M3MEPEHNS TENIOCUETUNKA,;

- AaHHble AN KOH(UIypaummn sKcnayaTaunoHHbIX (yHKLWIA.

Ha aTane N3roToBneHUs TENIOCUETHNKA, €LLe [0 YCTAHOBKM NEPEMbIYKM Ha nevaTt-
HOWA nnate, A0 3aKPbITUA KOpMYyca 1 [0 YCTaHOBKM MI0M6-HaKNeeK, NPOBOANTCA Kanmb-
POBKa 1 KOH(MrypaLms napameTpoB, OTBEYAIOLLMX 3a €0 METPO/IOrMYECKIE XapaKTepu-

9



CTUKH. J[JIs1 3TOM IpyIIbl JaHHBIX, IpeIHAa3HAYCHA OT/CIbHAs OT APYTHX SYeiika maMsITH
Flash, a mporpamMmmupoBaH#e MPOUCXOAUT TPU KCIIOJIB30BAHUH MPOTPAMMHOTO obecreye-
HUS IPOU3BOJICTBEHHBIX CTEHA0B. Ha AJIeKTpOHHOM TU1aTe MpUMEHEHBI CIIeIHaTbHbIC
MITHIPHKY (MTHUHBI) YIS IEPEMBIYKH, CHATHAE KOTOPBIX B TAILHEHIIIEM 3aKPhIBACT JOCTYI K
KaIHOPOBKE U KOH(OUTYPALIH METPOIOTHYCCKUX MTapaMETPOB TEIIOCUCTYHKA.

IIpu BbIMycKe M3 MPOU3BOACTBA MPOrPAMMHPYIOTCS CIIeAYIONINE MapaMeTphbl:

- mabauya KarubposKu usmeperus 06vema;

- mabauya KanubposKU KOMNIEKMA 0amyUuKo8 memMnepamypbl,

- yena umnynvca (100 umn/ or’);

- 3A800CKOU HOMeED;

- MUHUMATIbHASL PA3ZHOCMb memnepamypul, Hudxce komopou npupocm menna (3 °C),
CB00UMCSL K HYTIO;

- 6b160p eounuywl uzmepenusi menia GCal, GJ 1ubo kWh, no sceranuro 3aKaziuxa;

- HOMep 8epCul NPOSPAMMBbL.

MMoab3oBaTesib MOKET CAMOCTOSITEIbHO 3alPOrPaMMHPOBATH CJIeAyIONIHe NMa-
paMeTphl (MPH HAJMYHHA MPOrPaMMHOr0 o0ecneveHusi MPOM3BOACTBA 3aB0/1a
"APATOR POWOGAZ S.A."):

- nepuo0 0as eviuucnenuti (15, 30, 45 uru 60 murym) cpedHux eeruyur pacxooa,
MOWHOCIMU U MEMRepamypbl, a Mak dice O 3aNOMUHAHUS COCMOSHUL OAHHbIX Nompeo-
nenust, 6 mom uucie u menia uz RAM npoyeccopa, ¢ nocmosunwiii Flash. Maxcumanvuvie
U MUHUMGIbHBLE 3HAYEHUS ONPEOeTAIOMCS UCXOOSL U3 IMUX CPEOHUX 8bIUUCTEHULL.

- GEIUYUHA MUHUMATILHOU PASHOCMU memnepamyp, 015 0603navenus: ouwudxku 2 (10
°C). Cm. onucanue k0008 OUUOKU.

- 8pems 05 0603HaueHus owuoku 2 (42 uaca), usmepsemoe 6 uacax.

- Homep nonvzosamens (1111);

- YeHa UMNYIbCa OONOTHUMENbHbIX UMAYIbCHBIX 6X0008 (1 umn/om’) ¢ wacmomori
nuorce 0,5 Hz;

- KOHQueypayus apxuea pecucmpa OaHHbIX (CM. ONUCAHUE APXUBHBIX OAHHBIX),

- cKopocmb nociedosamenvHou nepedayu danHvix (2400baud);

- cemegoti Homep 0151 M-BUS (0,1);

- 8peMs 3aNUCU MECAYHBIX OAHHBIX, YUK 3;

- 0eHb 3anuUcu MecAUHbIX OaGHHBIX, YUK 3;

- Mecsy 3anucu 20006biX OaHHbIX, YUK 4;

- KoHghueypayus pabomul UMNYIbCHO20 BbIX0O0.

Tpancmuccus UART ycmanasnusaemcsi npouzeooumenem na: 2400,8,e, 1.

2.4 ApXuBHble laHHble

ApPXMB [laHHbIX TEM0CYeTYMKa KOHUIYpUpyeTcs nonb3oBaTesieM Npu UCnonb30-
BaHWMW nporpammMHoro obecneyenuns npomssogcTsa "APATOR POWOGAZ S.A."
(npwn Hannunm mogyns M-BUS).

3aBOA-V3roTOBUTENb YCTAHABNMBAET 6a30BYH0 KOH(MIypaLmio, KOTOpas, He 3aHu-
MaeT Bceli eMkocTu Flash, 3ape3epBrpoBaHHO Ans apXxmBa:

Livkn 1 = oTCyTCTBME PETUCTPA;

Limkn 2 = 24 yaca- 154 peructpa;

Linkn 3 = mecau, — 64 perucTpa;

Linkn 4 = rog — 12 perucTpos.



3amucy AaHHBIX 1O IMKIaM | U 2 — OAMHAKOBbIE U 3aHUMaIOT 75 GaiToB
(cm.Tabin.3).
3anucu JaHHBIX B IIUKJIAX 3 U 4 — OJJMHAKOBBIC U 3aHUMAOT 142 Oaiita (cM.Tabm.4). 3a-
MUChH JaHHBIX B IIUKIAX 3 ¥ 4 IPOU3BOAUTCS B JCHB, Yac, MECSIl, KOTOPBIC YCTaHABIUBACT
noJib3oBaTelb. [lonp3oBarens MOKET KOHPUTYpUpOBaTh OT 1 10 4 BpeMEHHBIX LIUKJIOB pe-
THCTpa IaHHBIX, BEIOpaB UIS KaXKI0T0 M3 JAHHBIX LUKJIOB OMPEAEIeHHOe KOINIECTBO pe-
TUCTPOB. YCTaHOBKA Ha HOJb 03HAYA€T HEAKTUBHOCTH TAHHOTO ITUKIIA.

IIporpamma PC, mociie BbI130Ba GYHKITUK «KOH(PHUTYPAILIUsS apXUBAY», BHICBEUNBACT
6a30BYI0 KOHPUTYPAIUIO KOJMYECTBA PETUCTPOB.

B TemocueTunke UMeeTcs: apXuB aBapUHHBIX CUTYalldil, B KOTOPOM (PUKCUPYIOTCS
MOMEHT TOSIBJICHUS, yCTPaHEHNUsT ONIMOKH, KOJT OIIMOKH U T.J. (CM. Tab. 5)
Tabauya 3. 3anuce apxusuvix oannwix ona yuxnos lu 2 (no uacam)

Bux jaHHbIX Pa3mep B GaiiTax
Howmep 3anucu 4
Ton
Yac 1 MUHYTHI 2
JeHb 1
Mecsing 1
Termto 4
O6bem 4
Bpewmst paboTh 4
Bpewms paboTsl ¢ omunbKoit 4
JlonoHUTEIbHBIH UMITYJILCHBIA BX0A 1 10
JloToTHUTETbHBIA UMITYTLCHBIA BXOA 2 10
JlonOoTHUTENIPHBIA IMIYJIBCHBINA BXOJ 3 10
JlonoTHUTENBHBIA IMIYJIECHBINA BX0 4 10
CpezHsisi MOLIIHOCTH 32 MEPUOJI LIUKJIA 2
CpenHuil pacxo/ 3a IepHoJ1 IHKIa 2
CpeHsis TeMIepaTypa Ha MOJIalolieM TpyOopoBoie 3a MEPUOJL LIUKIIA 2
Cpennsist TemMepaTypa Ha o0paTHOM TpyOOIpOBOIE 3a IEPHOJT LIHKIIA 2
Ko ommbKy B MOMEHT JAHHOTO PEerucTpa 1
HUTOTO 74

Tabruya 4.3anuce apxuenvix 0annvlx 0 yuknos 3 u 4 (no mecsiyam u 200am)

Buja jaHHBIX Pa3mep B HaiiTax
Ton 1
Jenp Hepenun 1
Yac 1
Henp 1
Mecsn 1
Teruto — KOHTpOIBHAs CyMMa 1
Termio 4
Temsio BToporo tapuda- BeJIudrHa, 3ape3epBUPOBaHHAs Ha Oyryliee 4
O6beM 4
Bpemst paboThI 4
Bpewmst paboThI ¢ onmoKon 4
JlononHUTENbHBII UMITYJIECHBIN BXOJ 1 10
JlOonOTHUTENBHBII UMITYJTBCHBIN BXOJ 2 10
JlOonOTHUTENBHBII UMITYJIBCHBIN BXOZ 3 10
JlonOTHUTENBHBII UMITYJTBCHBIN BXOJ 4 10
MakcumalibHasi MOUIHOCTb 33 IIEPHOJI IUKJIA 2
MuHHMaIbHAS MOIIHOCTH 32 IEPHOJT IIUKIIA 2




MaxkcuMaJIbHBIA pacxof 3a IMepHo.I KA

MUHUMAIBHBIN pacXoJ 3a MepUo] UKJIA

MakcuMmalbHas TEMIIepaTypa Ha HOIaloLIeM TPYOOIIpoBOe 3a MEPHOJ IUKIIA

MuHuMaTbHAS TeMneparypa Ha I1oAarouieM pr60np030ae 3a repuoj nuKia

MakcuMmalibHas TeMIeparypa Ha 00paTHOM TpyOOIpOBOJE 33 IEPHO/ LIUKJIA

MuHnMasbHas TeMIIepaTypa Ha 00paTHOM TpyOOIpoBOIE 3a MEepUOJ LKA

NN NN

Yacel NOsIBJICHHS TIOOYEPEAHO BhIIIEYKA3aHHbIX, 3KCTPEMAJIBbHBIX SBICHUI 8
Bpewms (B yacax) mosiBIeHUs OIIHMOKU — moouepeaHo 2, 4, 8, 256 16
HUTOTO 142
Tabnuya 5. 3anuce apxueos agapulinblx cumyayui
Bua 1aHHbIX Pa3mep B OaiiTax
T'ox 1
Jlenn HEenemn 1
Yac 1
JleHp 1
Mecsig 1
Temno — KOHTpOJIbHAS CyMMa 1
Temo 4
Teruto Broporo Tapuda- BeauunHa 3ape3epBUpOBaHHast Ha Oyayuiee 4
O6nem 4
Bpems paboTer 4
Bpemst paboTsI ¢ omuOKoi 4
J1OTIOTHUTENBHBII HMITYJIBCHBIN BX0J 1 10
JIOTIOTHUTENBHBIN UMITYJILCHBIA BXOJ 2 10
JIOTOJTHUTENIbHBII UMITYJIbCHBIN BXOJ 3 10
JlonosiHuTeNbHBIA UMITYJIBCHBIN BX0a 4 10
Koz omm0ku, KoTopast CHpOBOLMPOBAJIa aBAPUIHYIO CUTYaLIHIO 1
Bua usmenenus cocrosinus: 1- nosisnenue; 0- KICUC3HOBEHUE 1
HUTOTO 68

2.5 ,HI/ICTaHIIl/IOHHOC CUUTBIBAHME JAHHBIX

Temnocuerunku ELF mo3Bomnstor paboTaTh ¢ KOMMYHUKAIHOHHBIMU HHTEpdeiicaMu
JUIs AMCTAaHMOHHOIO CUUTBHIBAHUS U 3allUCH JaHHBIX. biaronaps 3ToMy IpucOeIUHEHUIO,
UMITYJIbCHbIE CHTHANbl MOAKIIOYAIOTCS K JIOMONHHUTENBHBIM UMITYJIbCHBIM BXojaMm. Jlo-
MyCcKaeTcs MOAKIIoYaTh TOoJbko uHTepdeiickl mnpousBojactBa "APATOR POWOGAZ
S.A.", T.X. OHH TapaHTHPYIOT NPABMIBHYIO PaboTy C TEIIOCUeTINKOM. J[aHHBIE MHTEp-
(elicel pasMenialoTcs B pa3oOpaHHOH (0e3 CHATHS IUIOMOBI) YacTH KOPITyCa, 4TO IMpei-

CTaBJICHO HA PUCYHKE 2.




o -
Pucynox 2. Pazmewenue unmepgetica

HeobxoxumMere i moaxiiodeHns nHTepdeiicoB mpoBoaa, CiexyeT MPOJIOKUTH de-
PEe3 COOTBETCTBYIOIINE BXO/BI, C IIENBI0 COXPAHCHUS TePMETHIHOCTH KOPITyca.

IoapobHoe onrcaHue UHTEPPEHCOB HAXOUTCS B JOKYMEHTaX, IPUIAracMbIX K UH-
Tepdeiicam.

Pexomenmyercss mpoBOAUTh COOpKY HHTEpGhEHCOB KBaTH(DUIIMPOBAHHBIM CEPBH-
com. IlnomOy, B BHE CEPBHCHOM HAKJICHKU, HAKICHBAIOT IT0CIIE MPOBEACHHON COOPKH 1
3amycKa.

IIpennaratorcst uatepdeticel M-BUS, ¢ PpyHKIHEH MOIKITIOYEHNS MaKCHMAIBHO
YeTBIpeX JOMOTHUTENEHBIX HMITYJIBCHBIX CHTHAJIOB (CM.TabuuIy 6)

Tabnuma 6

Tumsl nHTEpdEiCOB: M-BUS IN OouT
M-BUS + 4 ummynscHbIX BXxoa + +

M-BUS +2 nmmysbcHBIX BXO/i@ + MMITYJIbCHBII BBIXOX + + +
M-BUS + 2 ummysbeHbIx BXxoaa + +

M-BUS + uMIynbCHbIH BBIXOJ + +
4 UMITYJIbCHBIX BXOJa +

3 UMIYJIBCHBIX BXOJ[A + MMITYJIbCHBIA BBIXOJ + +
2 UMITyJIbCHBIX BXOJ(a + MMITYJIbCHBINA BBIXOJ + +
2 UMITYJIBCHBIX BXOJa +

MmmynbeHblil BBIXO +

B nacrosimee Bpemst paspabatsiBaroTcst paguo uaTepdeiicsl, RS 485, LonWorks u npy-
THE.
Peanusyercs cuMThIBaHNE NAHHBIX IO MPOTOKOIIY TPAHCMUCCHH, COTJIACHO:



PN-EN-1434-3: 2002 (M-BUS). C uenpto CUATHIBAHHUS M 3alMCH KOH(MUTYPAIIMOHHBIX
JIAHHBIX, MCIIOJIB3YETCsI TOJBKO mporpammHoe obOecrnedeHue "APATOR POWOGAZ
S.A.", KOTOpO€ COOTBETCTBYET HOPMATUBHOMY IIPOTOKOILY.
Hwxe npencrasieH nepeueHb JaHHBIX, 10 IPOTOKOIY, coryacHo crannapty PN-EN-1434-
3:2002
(M-BUS):

- MOTpeOIIeHNE TeTIa;

- 00beM U3 Impeodpa3oBaTels pacxo/a;

- YeThIpe IOTONHUTEIBHBIX HUMITYJBCHBIX BXOJa B BHIE 00beMa MM SHEPTUH;

- pacxo, MOIIHOCTh © MOMEHTAIILHBIE TEMITEPATyPhI;

- KOJ OIINOOK;

- BpeMs paboThl U BpeMs pabOThI ¢ OLTHMOKOM;

- TeKyIias aara.

Buumanmue!

[lepenaua manHbIX W3 Terocueryrka ELF cnocoOcTByeTr yBenuueHuro norpedie-
HUS SHEpruM U3 Oatapeu. B cilyuae yacThIX 3aIpoCOB, yallle, YeM KaXKable rmoavaca, oara-
pest MOXKET MPEXAESBPEMEHHO pa3psaauTbes. B mamsatu Flash mpoueccopa, xpanurces konu-
YeCTBO NPOM3BEICHHBIX MM Iepelad, O3BOJIIoNIee IIPOBEPHTh YaCTOTY 3aMEHBI TaHHBIX,
I0CJIE 3aMeHbI Pa3psDKEHHOH Oatapeu. Ilo cmandoapmy, eciu noiv308amend He NOMeHsem
yemanogku, nacmpaugaiomesi credyrouue napamempul nepeoauu UART: 2400, 8, e, 1 u
cemegotl Homep 01.

2.6 UMnyIbCHBIH BBIXO/

[IpeaycmoTpena KoH(Urypalys YeTHIPEX COCTOSHHUN PaOOThl UMITYJIBCHOTO BBIXO-
Ja:

- OCHOBHOE COCMOsIHUE, KO20A BbIX00 HeaKMUGHDILLL

- pedicuM mecmuposanus, Koe0d GeIUYUHA UMNYIbCAd NPONOPYUOHATLHA 00beMY,
Komopblil

usmepsiem npeobpazosamenv pacxooa,

- 8bIX00 NPONOPYUOHATLHYIIL MENTY, A KOHKPEMHO, CamMoll MaleHbKou eOuHuye yKa-
3aunou na KKHU;

- 8bIX00 NPONOPYUOHALLHBLU MeNny, a KoHkpemuo, k 0,1 camou maneHvkou eouHu-
ye yxazannoti na KKHU.

Wmnynbscel BeIBoAATcs yepe3 Bbixol CMOS. B nanpHeiiieMm ciienyeT MPUMEHSThH
uHTepeNCH ¢ TanbBaHWYECKOll cemapanuel, mpemiaraemsie "APATOR POWOGAZ
S.A.". DkcruryaTanys UMILYJIbCHOTO BBIXOJA B PEXKUME TECTUPOBAHUS C 4acTOTOH 1o 64
Hz, 3naunTenbHO yBEeNUYMBAET NOTPEOICHUE SHEPIHU U, B CIIy4ae IIOCTOSHHON paboTHI B
JTAHHOM pexume, Oatapes paboTaeT OKOJIO 3 JieT.

VIMITy TbCHBINM BBIXOJ SBIISICTCS OIIMEH, T.e. TOJDKEH OBITh yKa3aH IIPH 3aKa3e Tell-
JIOCUETYHKA.

2.7 DieKkTpUYecKHe oMeXHu

Temnocuetrunku ELF He TpeOyroT crienuanbHOW 3alIUTBHI OT 3JIEKTPHUYECKUX II0-
MeX, HO cIeIyeT u30eraTh BIMSHUS 3JeKTPOMarHUTHBIX MOJIeH.

IIpoBoja KaTUMKOB HE AOJKHBI HAXOAUTHCS B HEMOCPEACTBEHHON ONM30CTH C CHIIOBBIMU
Ka0ensiMi U 3JICKTPOOOOPYI0BaHHUEM OOJIBIIION MOIIIHOCTH.
IIpoBonma M3MEpHUTENBHBIX JATUYNKOB HEINB3S yIUIMHATE WIN YKOPAUNBATh.
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ITpn Hanu4uu NpoBOAOB IS JOMOJHHUTEIBHBIX MMITYJIBCHBIX BXOIOB, HaJl0 NMPUMEHSITS,
BO3MOYHO, CaMble KOPOTKHE COEIMHEHHUS, IJIsl TACCHBHBIX UMITyJIbCHBIX BBIXOJOB (0e3
MOTEHIMAlla ¥ OTKPHITHIN KOJUIEKTOp). JIIMHA IpoBojaa He MOJDKHA mpeBbimaTh 10 M, a B
Cllyqae HEOOXOAMMOCTH y/UTHHEHHSI, HaJI0 IIPOBECTH 3TO HA JOIOIHUTENBHOHN 3a)KUMHON
TUIaHKE, pa3MELIeHHOH B KopIryce.

[Tpu npuMeHeHnn UHTEPPEHCOB, pabOTAIOIIMX B CUCTEME TPAHCMHUCCHU, OCOOCHHO KOT/Ia
IpOBOJIA BEIBOJATCS 3a IPEAENBI 3[AaHUS, HEOOXOIUMO HPHMEHATh CHCTEMBI JOIOJIHH-
TEJILHOM 3aILUTHI OT AJIEKTPUUECKUX TIOMEX.

3 PasMemeHne, MOHTA’K U MOJITOTOBKA K pa60Te

3.1 O6mue TpedGoBaHUS

Temnocuerunk ELF ycTanaBiuBaeTcs B OTAIUIMBAEMBIX IIOMEILEHHUAX C TEMIIEpATy-
poit oxpyxaromero Bozayxa ot +5 mo +50 °C, u OTHOCHTEIBHOH BIAXHOCTHIO He Oolee
80 %.

K rernocuetunky A0mKeH ObITh 00ecnieueH CBOOOJHBIN JIOCTYH B JIFO00E BpeMs roja.
MecTo yCTaHOBKH TEIIOCUETYMKA JOJDKHO TapaHTHPOBATH €r0 AKCILTyaTaruio 0e3 Bo3-
MOYKHBIX MEXaHHIECKHX ITOBPEKICHHUH.

Ilepen MOHTa)KOM TEIIOCUETYHKA HEOOXOIMMO BBIMOIHUTH ClEAYIOMHUE TpeboBa-
HUS:

- TEIUTOCYETYHNK H3BJICYh U3 YIAKOBOYHON KOPOOKH HEIOCPEICTBEHHO IIepeN ero
MOHTAXOM;

- TIPOM3BECTH BHEIIHHH OCMOTpP TEMJIOCUETYMKA: MPOBEPUTh KOMILUIEKTHOCTH IIO-
CTaBKH, OTCYTCTBHE BHIUMBIX MEXaHIMUECKUX TTOBPEKACHAH, HATMIHNE U IEIOCTHOCTH OT-
THCKOB KJIeiMa ITOBEPHUTENS M N3TOTOBUTENS Ha IIoMOax M IacropTe Iprubopa, COOTBET-
CTBHUE 3aBOJICKUX HOMEPOB YKa3aHHBIM B MaCIOpTe.

Ecnn TemnocdeTynk HaXOAMICS B YCIOBHSAX, OTIHYHBIX OT YCJIOBUII SKCIITyaTaluH
TEIIOCYETYNKa, TO TIePe] BBOJOM B AKCILTyaTAI[MI0O HEOOXOMMUMO BEIJEpXKATh €r0 B yKa-
3aHHBIX YCIOBHSAX HE MeHee 8 u.

3.2 DkcnryaTanMOHHbIE OTPAHHYCHUS

He nomyckaercs ycTaHOBKa TEIJIOCUETYMKA B 3aTAIVIMBAEMBIX, B XOJOIHBIX ITOME-
LIEHUSIX TP TemIiepaType MeHee +5 °C, 1 B MOMeIIeHHsIX ¢ BIaXHOCThI0 Oonee 80 %.

He pexomenmyeTcs pacnoiarath TEIUIOCUETYHK B HETIOCPEICTBEHHON OJIM30CTH OT
ANIEKTPUUECKUX IIUTOB MJIM MPOYUX HCTOYHHKOB 3JIEKTPOMArHUTHBIX IMOJICH( IBUTATENH,
Hacochl U T.N.). HanmpspkeHHOCTP MarHUTHOTO IMOJISL OKOJIO TEIUIOCYETYMKA He JOJDKHA
npesbiats 400 A/mM, Heo0XoauMo BbIIEpKaTh pacCTOssHUE | M OT KCTOYHHWKA MAarHUTHO-
TO TOJIS 10 MECTa yCTaHOBKHU TeIulocueTdnka. VMcxoasiue oT TeriocueT4rka mpoBoja He
cleyeT MpOKIabIBaTh MapaiielbHO TOKOBeAyInM JuHusAM (220 B) - paccTosiHue mu-
HUMYM 0,2 M.

3.3 MoHTaX TenIiocyeTYnKa

Momnrax teruocuerunka ELF HeoOxoamMMo npon3BoInuTh Ha TpyOOIIPOBOJIE B
y100HOM JUTs CHATHUS TTOKa3aHUH MECTe, COOTBETCTBYIOIIEM YCJIOBHAM dKcIuTyaTanuu. J{o
U TI0CJIE MECTa YCTaHOBKH TEIJIOCUETYMKA PEKOMEH/YETCsl YCTaHOBUTH 3aIIOPHYIO apMa-

15



Typy. Ilocie 3amopHoii apMaTyphl epe NPOTOYHON YacThIO TEIUIOCUYETYHKA PEKOMEH/TY-
€TCs YCTAaHABIUBATH (DUIIBTPBI.
IIpu MOHTaXe TEIIOCUSTINKA TOJDKHEI OBITh COOIIOICHEI CIIeYIOIINe 00sI3aTeIbHBIC yC-
JIOBHS:

- YCTaHOBKY TEIUIOCYETYMKA IPOU3BOINTH B COOTBETCTBHH C HH(OPMAIKECH, pa3-
MEIIEHHOH Ha KOpITyce TeIuIocYeTYrKa (T0JaI0IIeM WiIH 00paTHOM TpyOOompoBoe);

-TEIUIOCYETUYHK JIOMYCKASTCS MOHTHPOBATh HA TOPU3OHTANBHBIX U Ha BEPTHKAIb-
HBIX y4acTkax Tpy6omnpoBoaa, XXKU Beepx (He donyckaemca ycmanoeka meniocuent-
yuka KKH enus3!)

- YCTAHOBKA OCYILECTBIISICTCS] TAKMM 00pa30M, YTOOBI IPOTOYHAS YaCTh TEIIOCUET-
YHKa BCeraa OblIa 3aroHeHa BOAOMH;

- IPOTOYHAsl YacTh TEIIOCUSTYHNKA JOIDKHA MOHTHPOBATBCS C UCIIOIb30BAHHEM

KOMILUICKTOB PEe3b0OBBIX MPUCOCAMHHUTEINCH ;

- IPOTOYHAsI YacTh TEIJIOCUETYHNKA JJOIDKHA OBITH PacIooKeHa Tak, YTOOBI Ha-

IIpaBJICHUE, YKa3aHHOE CTPEIIKO Ha KOPITyCe IIPOTOYHOI 4acTH, COBIAIANO C Ha-

[PaBJICHUEM IIOTOKA BOJIBI B TPYOONIPOBO/IE;

-Tiepe]l yCTaHOBKOH TeII0CYeTYNKa TPYOOPOBO 0053aTE€IBHO MTPOMBITH, YTOOBI
YIAIUTh U3 HETO 3arpsi3HCHHS;

- IPUCOCIMHEHUE IPOTOYHON YaCTH TEIUIOCUYETYHKA K TPYOOIPOBOIY C OOIBIINM
MM MEHBIIUM AUAMETPOM, Y€M YCIOBHBIA IHAMETP CYCTUYUKA IPOU3BOAUTCS IIPH IIOMO-
IIIY TIEPEXOJHUKOB.

3.3.1 MoHTa:x TepMonpeodpa3oBareJiei

TepmonpeoOpa3oBarenn yCTaHABJIMBAIOTCS Ha MOAAIOMIEM U 00paTHOM TPyOOITpo-
BOJIaX, B COOTBETCTBHU C MAPKUPOBKOIA.

INomatomemy TpyOOIPOBOIY COOTBETCTBYET TEPMOIPEOOPa30BaTEh C KPACHBIM
HIHITBAUKOM («TOpsiuniiy), 00paTHOMY TPyOOIPOBOJIY - C CHHUM HJIH YEPHBIM IIHJIbIUKOM
(«XOIOIHBII).

OnuH U3 TepMoIpeoOpa3oBaTeliei OCTaBISAETCS CMOHTHPOBAHHEIM B KOPITYC TEll-
JIOCYETYNKA B COOTBETCTBUH C MCIOJIHCHUEM TEIUIOCYETUHKA. (Ha MMOJAIOMINIA Wi o0paT-
HBII TpyOompoBoxn). Jpyroit Tepmonpeodpa3zoBaTeslb MOHTUPYETCSI B BAHTOBOM TPOWHUK,
IIpeHa3HAYCHHBIN ISl YyCTAaHOBKHU B TpyOompoBox (puc.3) (MM MOHTHPYETCS B IITyLEp
mpu oMoty nepexoaroro Hummenss M10xR1/2- puc.4). TepmomnpeobpazoBarenp mocie
MOHTa)ka JIOJDKEH INEpeKphIBaTh MUHMMYM JIBE TpeTU auamerpa TpyOompoBona. Iocie
MOHTa)ka TepMoIIpeoOpa3oBarenell, MECTO X YCTAaHOBKM Ha TPyOONpPOBOJE KeENATEIbHO
TETIOM30JIMPOBaTh. B MesIx mperoTBpaleHns] HeCAaHKIMOHIPOBAHHOTO BMEIIATEbCTRA,
TepMoIpeoOpazoBaTen He0OX0ANMO OILIOMOUPOBATH HABECHBIMU IIIOMOaMu (puc. 4).



Puc.3 MoHTaXK TennocueTunka (MOHTaXK TepMonpeo6pasoBaTens CONPOTMBEHNS B TPOIHIKeE)

Puc.4 MoHTa> 1 NomMG1poBaHue TepMonpeo6pasoBaTens CoNpOTUBAEHNS B LUTYLEPE NPK MOMOLLY HUNMENS.

3.3.2 Onpo6oBaHue

Mpu nycke TeN0CHeTUMKa, BO 136eXKaHWe NOBbILLIEHHON BUOpaLun 1 rnapasamye-
CKMX Y[apoB, 3ano/iHeHWE TEMI0CYETUMKA BOAOW HEOBXOAMMO NPOM3BOANTL NaBHo. Me-
pes Hayanom paboThl, KPaTKOBPEMEHHLIM MPOMYCKOM BOfbI, U3 CUETUMKA YAANAHOT BO3-
Ayx.

Mocne nycka BOAbl Yepe3 YCTaHOB/EHHbI TENOCHETUMK, HEOOXOAMMO NPOBEPUTD:

- NNOTHOCTb COEANHEHUIA TENNOCUETYMKA (HET NN YTeUeK BOAbI);

- Ha/IMYMe pacxoaa;

- (hyHKLMOHMPOBaHME TenaocyeTYMKa (MPONCTaTh Tekylyue AaHHble W OLEHWUTb
MPaBWIbHOCTb MX NOKa3aHWiA).

4 TexHU4ecKoe obcnyxvBaHve

TexHn4eckoe 06CMy>KMBaHWE TENNOCUETUMKA 3aK/OYaeTCs B MepUOANYECKOM OC-
MOTPE BHELLUHEro COCTOsIHWS Npu60opa, COCTOSHUS COEAMHEHWI, KOHTPONE HanpsiKeHUs
3/1EMEHTOB MUTAHUS.

TexHn4eckoe 0GCNYXXMBaHE PEKOMEH/YETCs NPOBOANTD He pexke 1 pasa B Mecsl,

PEMOHT 1 3aMeHa 3/1eMEHTOB MUTaHUS MPOWU3BOANUTCS CUNAMK NPEANPUATUS- U3ro-
TOBUTENS U/ €0 NMOSHOMOYHBIMW NPEeACTaBUTENAMN.

Mpwn 0TNpaBKe TEMMOCYETUMKA B PEMOHT U [/1sl FapaHTUIAHON 3aMeHbI, BMECTE C Te-
MIOCYETYMKOM AOMKHbI 6bITb OTMPABMEHbI:

- macnopT;
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- aKT OCBHJIETEIbCTBOBAHMS C OMMCAaHUEM XapaKTepa HEHCIPABHOCTH, €€ MPOsBiIe-
HUSIX.

Temnocuerunku ELF BeayT aBTOOMAarHOCTUKY, IIyTEM CUTHAIM3ALUU KOIOB OLIU-
60k. OTIeNBHBIC KOOI ONIHOOK BHICBEYHBAIOTCS TOJIBKO BO BPEMs aBapHUH H, €CIU TIPHUIH-
HA CHUTHANM3AIMM UCUYE3HET, KOJ OIIMOKM aBTOMAaTHUECKH CBOIUTCA K Hysto. Hampumep,
BO BpeMS OTKPBITHS U 3aKPBITHS pacxoa, MOTYT MPOU30NUTH TUAPABIMYECKHE yIaphl, KO-
TOpBIE CIIPOBOLUPYIOT CUTHATM3ANNIO OMTHOKH «32» — CITUIIKOM OombInoit pacxon. Ecnu
CUTHaJIM3alllsl CBEAETCS K HyJI0, HET NPUYUHBI BBI3BIBATH CEPBUCHYIO Ipymmy. IIpu ot-
CYTCTBUH Pacxojla, CUTHAIM3AIMs OIUOKH «2» HE J0KHA OCCIIOKOUTh. Y CIYTH CepBHCa
MMOHAAO0ATCST TOTA, KOTAa MPH 3aIlyCcKe pacXxoja, KoJl OIIHMOKH He CBEAETCS K HYII0. JTO
O3HauaeT HEHCIPAaBHOCTH Ipeobpas3oBarens pacxoxa. Hrke B Tabnuie 7 npuBeneH nepe-

YE€Hb BO3MOXHBIX HeHCHpaBHOCTeﬁ.

Tabnuua 7
Han HHE HeHCHp Teil, BHelw- | BeposiTHASI NpUYHHA MeToabl ycTpaHEeHHsI
Hee MposiBJICHHE H TONOJIHUTEIbHbIe
NPU3HAKH

1.Her otobpaxenus na JKK-unnukatope
(HEeT peaKkuiy Ha KHOTIKY)

PBSP)DKCHB. WK TIOBPEKACHA
Garapest

IMepenath B cepBUC MPOU3BOIU-
TeIo

2.CUTHAIH3UPYIOTCS TOCTOSTHHBIC OIINOKH
4w 8

ToBpexeH COOTBETCTBYIOIIHI
JIATUHK TEMIepaTyphl

l'[epe;[aﬂ, B CEpBHUC NMPOHU3BOIU-
TCIHO

3.Curnanusupyercs ommubka 2

3aKphIT 3aMOPHBEIT KIIanaH

OTKprTB KJiarmaH

3acopeH BIycKHOW (GuabTp mpe-
obpasoBaress pacxoza

CepBHC  MOCTaBIIMKA  TEILIa,
JIOJDKEH YIOCTOBEPHTHCS B IIPO-
XOANMOCTH IHUTAIOMIEH TPyOBI.
Ecmn mpoxommma, a morperm-
HOCTh  Y/IEp’KMBAeTCsl, TEILIO-
CUETYHK ClIeJyeT OT/AaTh B Cep-
BHC.

4. Curnanusupyertcs omubka 4

JlaT4NKM TeMIepaTypsl ycTa-
HOBJICHBI HA060POT

CCpBI/IC NOCTaBUIMKaA TErjia a0Ji-
KEH IIpaBUJIBHO YCTaHOBUTH
JATYUKH.

5.ITono3peHue, YyTo TEMIOCUETUHK 3aBblIlIa-
eT, 1100 3aHMKACT MTOKA3aHUs

3acopeH BiyckHOH (uiabTp mpe-
o0pasoBarelis pacxoja, Hernpa-
BUJIBHO YCTAaHOBJICHbI JTaTYUKH

CepBHC MOCTaBIKKA TEIJIA J0JI-
JKEH YJIOCTOBEPUTBCS B MPOXO-
JIUMOCTH TIMTAoIIed TpyObl U B

TEMIepaTyphbl, KOTOPbIE 3aHHU-
HKAIOT H3MEPEHHS.

TNIPaBUWJIBHOCTH YCTAHOBKU JaT-
YUKOB, B [POTUBHOM CiIy4dae
BOCIIOJIb30BATHCSI CEPBUCOM.

5 MapkupoBka M IJIOMOHpPOBaHUe

MapKupoBKa TEIIIOCYETINKA CONCPIKHT:

- TOBApHBIHA 3HAK NPeNIpUSTHS-U3TOTOBUTEIIS;

- YCIIOBHOE 0003HAYEHHE TETIIOCUETUNKA,

- 3aBOJICKO¥ HOMEP TEIUIOCUSTUHKA,

- KJIaCC TOYHOCTH (MCIIOJIHEHUS);

- TUana3oH U3MePseMOH TeMIIepaTyphbl;

- TMara3oH Pa3HOCTH TEMITEPATYD;

- UCTIOJTHEHUE TEIUIOCUSTYHMKA (11 YCTAHOBKHU B MOJAIONIMIA MIIH 00OpaTHBIN TpyOO-
TIPOBO/);

- 3"ak ['ocpeectpa CU;

- MakcUMaJbHOE pabouee nasienue, MIla;

- HOMUHAJIbHBIN pacxol.



[InomOupoBaHue NPOU3BOIUTCA € LIEJIBI0 HEBMELIATENILCTBA B pab0Ty IIOBEPEHHOTO
W 3alyLIIeHHOTO B AKCIUTyaTalUI0 TeryiocueTduka. Jias mioMOupoBaHHs, KOHCTPYKLIUEH
TEIIOCYEeTYNKA TIPEIYCMOTPEHBI CIIEAYIOMNe BapHAHTHL:

- TWIOMOOH M3TOTOBHTENS 3aIUIIACTCS OT BCKPHITHS AIICKTPOHHBII OJOK BEIYHCITH-
tenst. [lnomOa B BHIe HAKIICHKY U3 CIIEUAILHOW ()OJIBIH, KOTOPAst TIPH MOMBITKE OTKIICH-
BaHMS, OTPHIBAETCA B JIByX MeECTaxX - Ha 3aKpEIUIIONeM BUHTE M Ha JMHUHM COCIMHEHHS
OCHOBaHUS KOPITyca ¢ CAMHM KOPITyCOM,;

- HaBECHAs TIOMOA M3rOTOBHTENS (HABELIMBACTCS HAa (PUKCHPYIOIMHA XOMYT, C T10-
MOLIBIO KOTOPOT'O COEANHSETCS DJEKTPOHHUKA U Tpeodpa3oBaTelb pacxoaa);

- TIOMOO¥1 dHEprocHa0XaroIeil oOpraHu3alul — MecTa COSAMHEHUs MpeodpazoBa-
TeJsl pacxoia ¢ TpyOOIIPOBOIOM M MecTa MOHTaXa TepMOIIpeoOpa3oBaTeneil conpoTHBIIe-
HUS B TPyOOIIPOBO/I.

6 YnakoBka

Temmoc4eTynK yrnakoBBIBACTCS B KOPOOKY U3 ToPpokapToHa. JJOKyMEeHTAIHs Ha Te-
IUIOCYCTYHK TEPMETHYHO YMAKOBBIBACTCS B IMAKET M3 IOJHATHICHOBON WIIM MONHUBHHUI
xnopugHod 1wuieHkd o 'OCT 10354, u nomerniaercss B YIaKOBOYHYIO KOPOOKY TEIUIO-
CUETYHKA.

7 TpancnopTupoBaHNe U XPaHEHHE TEIIOCYETYNKA

TerIoc4YeTy K B YyIAaKOBKE MPEANPUSITHSI-U3TOTOBUTEINS JOMYCKACTCSI TPAHCIOPTH-
pOBaTh Ha JIFOObIE PACCTOSHUS TPH COONIOEHUH MPABWII, YTBEPKICHHBIX TPAHCTIOPTHHIMH
MHHHUCTEPCTBAMH W IIPH COOIIOJICHUH CIICIYIONINX TPeOOBaHUIA:

- TPaHCIOPTUPOBAHHE MO JKEJIE3HOH HOPOre MODKHO IPOM3BOAUTHCS B KPBITHIX
YHCTHIX BaroHaX;

- TIpY TIEPEBO3KE OTKPBITHIM aBTOTPAHCIIOPTOM SIIUKU C IPUOOPAMH JTOJKHBI OBITH
HOKPBITHL OPE3CHTOM;

- [IPU MEPEBO3KE BO3AYILIHBIM TPAHCIIOPTOM SIIHKH C IPUOOPaMH JOIKHBI pa3Mme-
[IaThCS B TEPMETHYHBIX OTAIIMBAEMBIX OTCEKAX;

- TIPY TIEPEBO3KE BOJHBIM TPAHCIIOPTOM SIIUKH C TIPUOOpaAMHU TOJDKHBI pa3MeniaTh-
Csl B TPIOME.

B momemienun mist XpaHeHUsT HE JOJDKHO OBITh MBUTH, TAPOB KHCIOT M IIENOYEH,
arpecCUBHBIX Ta30B U JAPYTHX BPESIHBIX MPUMECEH, BBI3BIBAIOIIIX KOPPO3HIO U3ICITHH.

PaccraHOBKa M KpeIUICHHE SIUKOB C M3ICIUSIMH HAa TPAaHCIOPTHBIX CPEACTBAX
JIOJDKHBI 00€CIIeUNBATh YCTOHYMBOEC MOJIOKEHHE MIPU CKIIaAUPOBAHUU U B IIyTH, OTCYTCT-
BHE CMEIIEHUH U yIapOB APYT O IpyTa.

VYcnoBust XpaHeHUsT [T 3aKOHCEPBUPOBAHHBIX M YIMAKOBAHHBIX H3JCIUHN JIOIDKHBI
COOTBETCTBOBaTh ycioBusiM xpanenus 3 mo OCT 15150.

ToBapOCONPOBOAUTEIbHAS U IKCILTYaTAIMOHHAS JOKYMEHTAIMS XPAHUTCSI BMECTE C
nprHOOpaMH.

8 IloBepka

[Ipu BeIyCcKe M3 MPOU3BOJCTBA BCE TEIUIOCUETUYHKH TIOABEPratoTCs NEPBUYHOM I10-
BEpKE.
Ilepuoanueckoit moBepKe MOABEPTaIOTCS TEILIOCUETUYMKY, HAXOISAIIUECS B IKCILTya-
TalWM.
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Hpunoxenne A. OTodpaskeHue NapaMeTpoB Ipynn B 6a30B0M pe:xKUMe
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Hpunoxenne B. OTodpakeHne napaMeTpoB B pesKUMe TECTUPOBAHUS H KaJIUOPOBKHU
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Ipunoxenune C. OTodpakeHue NapaMeTPoB, 3aperiCTPUPOBAHHBIX B HUKJIAX 3 U 4
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