19776L72) 000 HIIII «TEMJIOBOJOXPAH»

TEIIVIOCYUETUYUKU «ITYJIBCAP» (monupuxanuu ¥, Y)
PykoBoacTBo mo sxcruryataruu (nacropt) FOTJIN.408843.000 PO (pexn.40)
Crenano B Poccun PerucrpanuoHnblii Homep Tuna 65782-16 OKIIJI-2  26.51.65.000

Hacrosmiee pykoBOICTBO 10 KCIUTyaTaIlMH IPEACTABIIIET COO0H IKCIUTYaTallIOHHBIN JOKYMEHT, 00beTMHEHHBIHN C TTACTIOPTOM.

1 HA3HAYEHHUE

Temnocuetunkn «Ilymecapy Y, V]I (manee — TeriocyeTYnky) NperHAa3HAYEHBI U1l PabOThl B 3aKPHITBIX M OTKPBITHIX
CHCTEMaX OTOIUICHHUS OO XOIIOIOCHAOKEHH (B KadecTBE CUETYMKA X0JI0Aa). TeITOCYETIHMKH MOTYT HCIIOIB30BATHCS IS
M3MEPEHHs TeIla B TYIIMKOBOM CHCTEME TOPSIEeTro BOJOCHAOXKEHNMS, KaK CIETYHKH FOPSUEH BOJBI, ONPEaeIionme 005eM BOIHI,
TeMIepaTypa KOTOpOil BEIIIE 33TlaHHOTO 3HAUEHHS, a TAK)KE B KAUYECTBE CUETUNKA 00BhEMa XOJIOTHON M ropstaeii BOABI.

KOHCTpYKTHBHO TETIIOCYETINKH MPEICTABISAIOT COO0H €IMHBIN TETIOCYSTINK U COCTOAT 3!

- OJHOTO WJIH ABYX YJIBTPa3BYKOBBIX PacX0JIOMEPOB;

- KOMIUIEKTa TepMompeoOpa3oBaTeneil CONMPOTHUBICHUS;

- OIHOTO WIM [BYX JaTYMKOB M30BITOYHOrO JaBieHus (Momudukamus YJ[ COAEpKUT [aT4MKH JaBJICHUS,
MoauduKanys Y He COAECPKUT AATUYUKH TaBICHUS);

- BBIYHCIIUTEIIS.

[MpuHOMI KEHCTBUS TEMIOCUETYMKA COCTOUT B 00pabOTKE BBIYMCINTEIEM M3MEPUTEIBHBIX CUTHAIOB, IIOCTYMAIOIUX OT
pacxonomepa(oB), JAaTYMKOB TEMIIEPATyphl, JaT4MKa (AaTYMKOB) W3OBITOYHOTO JABJICHUS, BBHIUYMCICHUS W OTOOpa)KEHHs Ha
MHJIMKaTOPHOM yCTPOMCTBE BEIYUCINTENS (1anee — MHAMKATOPHOE YCTPOHCTBO) Pe3ysIbTaTOB U3MEPEHUIL:

- KoJIM4ecTBa TerioBo sHeprur, ['kan (kBTeu);

- KOJIMYECTBA dSHEPTHU OXJaxaeHUs, [ kan (kBTeu);

- TermoBoi MomHOCTH, [ 'kan/1 (kBT);

- 00BEMHOTO pacxoja TEMIOHOCUTES B MOAAONIEM /MM 00pPaTHOM TpyOOIpoBoaax, M/,

- 00BeMa TEMIOHOCHTENS B OJAIOIIEM H/HIIH 0OpaTHOM TPYOONpOBOAaxX, M>;

- 00beMa TeIUIOHOCHTEIIS, I3MEPEHHOTO PACX0A0MEPaMHU, TTOKIFOYEHHBIMH K JIOTIOJHUTENIbHBIM UMITYJIbCHBIM BXOJaM, M

- Macchl TEIUIOHOCUTEJIS B TIO/IAI0IIEM U 00paTHOM TpyOOIpoBOAE, T;

- Macchl TeIUIOHOCUTENs TpyOopoBoaa moanutku (Ms), T;

- TeMIeparypbl TEIUIOHOCUTENS B TIO/IAIOIIEM U 00paTHOM TpyOompoBoaax, °C;

- Pa3HOCTH TEMIIEpaTyp TEIUIOHOCUTEINS B IIOJAIOIIEM U 00paTHOM TpyOorpoBoaax, °C;

- W30BITOYHOTO JaBJICHUS TETJIOHOCHUTEJIS B IIOJAI0NIeM B 00paTHOM TpyOonposonax, MlIla;

- JIaTBl ¥ BPEMEHH;

- CeTeBOH ajpec;

- BpeMeHH HapaboTKH, .

TemnocueTynk WMeeT SHEPrOHE3ABHCHMYIO IIaMATh, B KOTOPOH PETHCTPHPYIOTCS 3HAYEHWS TEIUIOBOH SHEPTUU U
mapaMeTpsl TeTUIONOTpeOIeHus (CpEeAHUE TEMITEPaTyphl 3a MHTEPBaJ BPEeMEHH, 00BEM TETIOHOCHTEINS 3a MHTEpBAJl BPEMEHH,
BpeMs paOOTHI B IITATHOM M HEIITATHOM PEXHUMax, JABICHUE 32 MHTEPBAI BPEMEHH, Macca TeINIOHOCUTEIIS 32 HHTEPBAJl BPEMEHH).
I'nmybuna apxuBa 60 mecsiueB, 184 cyrok m 1488 wacos. ITo mportokoiay M-Bus BO3MOXHO CUMTBIBAHHE MECSYHOTO apXHBa
riyouHol 24 3anucu. B sHeproHe3aBUCUMOW MaMsITH COXpaHsETCs XypHal COOBITHH, coaepxaiunii nadopmMarmio 06 ommokax,
BO3HHUKAIOIIMX B Ipolecce padoThl, 1 00 M3MEHEHHWH HACTPOCYHBIX IapamMeTpoB. B >xypHasle COOBITHH perucTpupyercs BpeMms
Hayaja HEIITATHOM CHUTyalluH, BpeMs OKOHYAHMS HEIUTATHOW CHTyallMM W BpeMs W3MEHEHWsI HACTPOCHHBIX HapameTpoB. [l
MPOCMOTpa KypHaya COOBITMH HCHOJB3yeTcst cnenuanu3upoBanHoe [10. Perucrpupyrorcst cienyromye BHIbI HEMITATHBIX
CUTYyaluil: pa3psn OaTaper, pa3sHUIla TEMIEpaTyp MOAAIOMIEro U 00paTHOTO TPYOOIPOBOIa MEHBIIE MUHIMANIBHOH (3 °C*, pacuer
SHEPTHH B OTOT MOMEHT MPEKPAIAeTCs), OOBEMHBIA PacxoJ] MEHbIIIE MUHUMAJIBHOTO pacxona (qi), 00beMHBIH pacxoa OoJIbIIe
TIpeAeIbHOTO pacxoma (qs), OTCYTCTBHAE BOABI B pacxomoMepe. Peructp ommOOK eXedacHO 3alMCHIBACTCS B DHEPTOHE3aBUCUMYIO
namsTh. [ KaXIoW OIMOKW B PETUCTPE OIPENeNIeH COOTBETCTBYIOIMMK OuWT. Ecim B TedyeHHe daca BO3HHKAJIA Kakas-muOo
ommOKa, B 3aMMCHIBAEMOM PETHCTPE OyAeT YCTaHOBIICH COOTBETCTBYIONIHI OHT. OIicaHre HeITaTHRIX CUTYaIuii B IPHJIOXKEHUH J].

Onmcanne HACTPOSYHBIX IIAPAMETPOB TPHBEICHO B TMPIWIOKEHWH K, pa3sMemeHHOM Ha CalTe MPOU3BOIUTEI
www.pulsarm.ru.

THITBI TEIUIOCYETYNKOB, CXEMBI Y3JIOB yueTa B ()OpPMYJIBI pacyeTa SHEPTUH PUBEICHBI B IpHIIoKeHuH I

Kon¢urypupoBanue Trna TeImiocyeTYnKa OCYIIECTBISIETCS Ha MPEANPHUATHN H3rotoBuTene. [lepekonpurypuposanue B
YCIOBUSIX OKCILTyaTallid BO3MOXKHO, HO IIOCJIE BCKPBITHS TUIOMOBI BBIYMCIUTENS W YCTAaHOBKH IIEPEMBIYKH, pa3pelIaromiei
3aIKch IapaMeTpoOB, 32 HCKIIOUEHHWEM IapaMeTpoB, yKasaHHBIX B myHKTe 6.1. KoHdurypupoBaHme ocymiecTBisieTcsi c
UCToNb30BaHueM crnenuanusupoBanHoro 110 gepe3 untepdeiic RS-485 mibo UART (pasbeM pacmoiioskeH BHYTPH KOpITyca
BBIYHCITUTEIIA).

B TemmocyeTdmke 1OMycKaeTcss KOPPEKINS BHYTPEHHIX YaCOB BEIYUCIUTENS 0€3 BCKPBITHS ITOMO.

B Moan¢ukamum TemiocyeTanKa ¢ OIHUM PacXxoJ0MEpOM IIpeodpa3oBaTeNb pacxoja YyCTAHABIMBACTCSA B MPSIMOM HIIH
obpatHOM TpyOOIIPOBOIE, MECTO YCTAaHOBKHM OTrOBapHMBAaeTCS MNpH 3aka3e. B MoanduKamusax TEIUIOCUETINKOB C IBYMS
pacxogoMepaMu, Mpeodpa3oBaTelb, COBMEIICHHBIH ¢ BEIYUCIUTEIEM, YCTAHABINBACTCS B IIOAAOIINHA TPyOOIIPOBOA.

TerrocYeTYNKH MOCTABIISIIOTCS Kak 0e3 mHTepdeiicoB, Tak u ¢ uHTepdeiricamu: RS-485, M-Bus, UMIyIbCHBIN BBIXO/I,
pannokanan (IoT, LoRa). Beibop unTepdeiica ocymectisercs IpH 3akase nproopa.

Temnocuetunkn coorBeTcTBYIOT TpeboBanusim TP TC 020/2011. [exmapamus o coorserctBun: EADC N RU JI-
RU.PA07.B.50663/26 ot 24.08.26 T, npunsra OOO HIIIT «TEITJIOBOAOXPAH» (390027, r. Psa3ans, yn. Hosas, a. 51B,
nmutepa XK, Hex. mom. H2).

3.
B

* [To 3aka3y BOSMO’KHBI IPYTHE 3HAUCHHUS.



2 TEXHUYECKHUE U METPOJIOTHYECKHUE XAPAKTEPUCTUKHA

Tabiuma 2
HaunmenoBaHue napametpa 3HayeHue napamerpa
Juametp ycinoBHoro npoxoja, Jly, Mm 15 20 25 32 40 50
MuUHUMaIBbHBIA 00BEMHBIN Pacxof, gi, M>/4 0,012 10,015] 0,03 {0,025 | 0,035] 0,060 | 0,060 | 0,100 | 0,150 ] 0,350
MakcuMalbHbIH 00beMHBIH pacxoa®, gp, M3/4 0,6 1,5 1,5 2,5 3,5 6 6 10 15 35
IpesenbHblii 06beMHBIN pacxo, gs, M>/4 1,2 3,5 3 6 7 12 15 20 30 70
TTopor 4yBCTBUTENLHOCTH, M>/4 0,004 | 0,003 | 0,006 | 0,005 | 0,007 | 0,020 | 0,012 | 0,020 | 0,030 | 0,070
Macca cuetuuka**, kr, He OoJice 0,885 0,965 0,965 0,995 | 1,51 7,1
[IpomomkeHue TabIuIbl 2
HawnmMeHoBaHue mapaMeTpa 3HavyeHNe mapaMerpa
Hunamerp ycnoBHoro npoxoxa, Jly, MM 65 80 100 125 150 200
MuHUMaNbHBIHA 00bEMHBIH pacxof, qi, M>/4 0,250 | 0,5 0,4 0,8 0,6 1,2 1 2 1,5 3 2
MakcumanbHblii 00beMHbIH pacxon™®, qp, M3/4 25 50 40 80 60 120 100 | 200 | 150 | 300 | 500
IpenenbHblii 06BEMHBIH PAcXOjl, gs, M>/4 50 100 80 160 120 | 240 | 200 | 400 | 300 | 600 | 1000
[Mopor 4yBCTBHTENRHOCTH, M>/4 0,050 | 0,070 | 0,08 0,1 0,15 | 0,2 0,24 | 0,28 0,3 0,35 | 0,35
Macca cuetyuka**, kr, He 6oJice 9,3 11,5 13,6 18,5 28,2 37,5
*Gmax - B coorBercTBuM ¢ Ilpukazom MuHctpos Poccun ot 17.03.2014 Ne 99 «O6 ytBepxkiaeHHH MeETOAMKH OCYLICCTBICHHS
KOMMEPUECKOI'0 y4eTa TeIJIOBOH 3HEPTHH, TEINIOHOCUTEIISI.
** ToJNbKO YISl TEIUIOCYSTYNKOB C OJTHAM PACXOJIOMEPOM

Tab6muma 3
HanmenoBanue napamerpa 3HaueHne napamerpa

[Ipenens! nomyckaeMoit OTHOCUTENIBHOM MOTPEIIHOCTH U3MEPEHUH KOJIMYEeCTBA SHEPTUH (TETI0BOH
MOIITHOCTH), % +(3+4 - Atmin/At+0,02-qp/q)
Ipenensr gomyckaeMoll OTHOCHTENBHOW MOTPELIHOCTH HM3MEpeHHi o0beMHOro pacxona (oObema)
TEIIOHOCUTENA, %o +(2+0,02-qp/q), HO He Oomee £5
Jluana3oH usmepeHuil remneparypsl, °C o1 1 10 105 nnwm ot 1 o 150
ITpenensl fjonyckaeMoii abCONMOTHOI NOrpeNIHOCTH U3MEpEHHUit Temneparypsl, °C +(0,6+0,004-t)
JlnamnaszoH M3MepeHnii pasHocTH TeMueparyp***, At, °C oT 3 10 104 unum ot 3 o 149
[Ipenens! nomyckaeMoil OTHOCUTENIBHOM MOTPEIIHOCTH KOMIIIEKTa JaTYMKOB TEMIIEpaTypsbl, %o (0,543 - Atmin/At)
[Ipenens! nomyckaeMoi OTHOCHTEIILHOM MOTPEIIHOCTH BEIYUCIHTENS, Yo +(0,5+Atmin/At)
[Ipenens! fomyckaeMoi OTHOCUTEIILHOM MOTrPEMIHOCTH U3MEPEHHI TEKyIero BpeMeHH, % 10,05
MakcumasisHoe pabouee gaBiaenue, Mlla 1,6
Jlnana3on usMepeHus n30bITOYHOTO AapacHus*, MIla ot 0 5o 1,6 (1o 3axazy ot 0 g0 2,5)
IMpenens! JonmyckaeMoi OTHOCHTENEHOI NOrPEeNIHOCTH H3MEPeHUH H30BITOYHOTO naBieHus*, % 2
Paboune ycnoBus 3KCILTyaTaluu:
- IMAIa30H TeMIIePaTyphl OKPYKAIOIIEeTo Bo3ayxa, °C oT +5 o +50
- IMana3oH OTHOCUTENILHON BIIaXKHOCTH BO31yXa, %o ot 20 1o 95
- Trana3oH aTMocdepHoro napieHue, klla ot 61 1o 106,7
Kiracc 3anmtsl mo 'OCT 14254 1P65
CpenHuii CpoK Ci1y>kObl, JIET, HE MEHEe, 12
JUtHa IpUCOeIMHUTENBHEIX Kabesel TepMoIpeodpazoBarteiei, MM 1500

(Mo 3aKka3y BO3MOKHbI APyIUe 3HAYEHHs, JOIYCKAETCS yIJINHEHHEe IIPHCOCAMHUTEILHBIX kadesei
TepMonpeodpasoBareieii METO0M CIIAUBAHNS M H30JUPOBAHHEM TEPMOYCAKUBAEMOI TPyOKoii)

JlyTMHa MpUCOeIMHUTENBHBIX Kabeneit naTepdeiico, MM (10 3aKa3y BO3MOKHBI IPyrHe 3HAYeHHUs1) 1500
Hanpsbxenue sieMenTa nuTaHust MOCTOSIHHOTO Toka, B 3,610,1

Cpok city>x0bl DJIEMEHTA TUTAHUS, JICT, HE MEHEe 6
XapaKTepUCTUKH PaJHOMOIYIIS:

- moJyioca pabouux vactot, MI'ig 01 433,075 o 434,479 (ot 868,7 no 869,2)
- BEIXOZIHAasl MOIITHOCTH, MBT, He Goree 10 (25)

- KOJIMYECTBO ITOCBUIOK PAUOMOAYJIISI B CYTKH 2

IMapameTtpsl coepuneHns naTepdeiica: RS-485 M-Bus
Ckopocts / Cron 6utst / UetHOCTh / BUTBI 9600 /1/None /8| 2400/1/Even/8
CereBoil anpec CootB.3aBoj. Ne 1
KosnuecTBo JOMOJIHUTENBHBIX CYETHBIX BXOJ0B (MCMOJHEHHE 110 3aKa3y) 2/3/4
KosmuecTBO UMIYJIbCHBIX BBIXO0JIOB (MCIIOJIHEHHE 110 3aKa3Yy) 1
Hanpsoxenue nuranus narepdeiica RS-485**, B 9...30

Toxk notpedieHus ot BHeHero uctouHnka RS-485/M-Bus, MA He Gouiee 10
MakcumansHoe 3HadeHne sHeprud, I'kan (kBreua) 9999,9999999
MakcumaibHoe 3HaueHne 00bEMa TEIIOHOCHTENS, M

Hy15-/1y40 99999,9999999
Hy50-y100 999999,9999999
Hy125-JTy150 9999999,9999999
Jy200 99999999, 9999999
Iloporu nepenoyHeHus 10 UMIYIbCHBIM BXOJaM 100000000,0
JUIMTEAbHOCTS MMITYJIbCA MMITYJIbCHOIO BBIX0/a, MC (110 3aKa3y BO3MOXKHBI IpyrHe 3HAYCHUS) 125

Bec ummnyabca, I'kan (1o 3aka3y BO3MOKHBI APYrue 3Ha4eHHUs) 0,001
MakcruMaJIbHbIH KOMMYTHPYEMBIH TOK MMITYJIbCHOTO BbIX0Ja, MA 50
MaxkcuManbHOE KOMMYTHPYEMOE HaPsKeHHEe UMITYJIbCHOTO BbIX01a, B 24

* Tonpko Ui TemwiocueTdynkoB Moaudukarmid «[lymecap» Y.

** B ncnioymenyu ¢ uaTepgeiicom RS-485 nuranme ocyrecTsisieTcs 3a cueT HCTOYHHKA HHTepdelica, BCTPOSHHBIH IIEMEHT ITHTAHS HE HCTIOJIB3YeTcsl

*** Perucrpanys mokazanuii ot 0,25°C (onuuoHaIbHO)




3 COCTAB U3JIEJINA
KoMIutekT mocraBky TeIIOCUETYNKA ONIPEAEIIeTCS IPH 3aKa3e M3 COCTaBa, yKa3aHHOTO B Tadiue 4:

Tabiuma 4
HaumeHoBaHue Konuuectso
Temnocuetuuk «Ilyabcapy momubukamuu Y (Y1) 1
PyKOBOJICTBO IO 3KCIITyaTaluH 1
I'mip3a 11t MoHTaXka TepMonpeobpasosarenst (st [ly25 u Bblme) CornacHo 3aka3y
KopobOxa koMMyTanmoHHast (B 3aBUCHMOCTH OT MCHOJIHEHHS) 1
KoMIUIeKT nprcoeIMHUTENCH JaTyHHBIX CorJiacHo 3aka3y
KoMIuieKkT npucoeIMHUTENCH 101 TPUBAPKY CorJiacHo 3aKa3y
[IlapoBotii kpaH Juist MOHTaxa TepMonpeobpasosaremst ([yl5, 1y20) CornacHo 3aka3y
Kommrext npokiranox pe3nHoBbIX Juist ¢iannes (mis [y50 u Beimie) 1

4 ONMMCAHUE UHTEP®ENCA MOJIb30BATEJA

4.1  Unenrnduxammonnoe HanmeHnosarue [10: «HeatMeter2 V1, Homep Bepcun I10: 1.36.
4.2  Omnwucanue MEHIO MIPUBEICHO B MPUIIOKESHUH-BKJIIA IbIIIE.
[Ipu HakaTHW Ha KHOIIKY, PACIIOJNIOKEHHYIO Ha TEpeIHEH MaHeNH, MPOHCXOANUT IHMKINIECKOe MEPEKITI0YCHHE MEXKIY
PEKUMaMH UHIUKAITIH.
3HaK % TOPUT HEMPEPHIBHO, KOT/AA TEITIOCYETYUK PETUCTPUPYET PACXO TSIUIOHOCHTEIIS.
Ha uHamKaTope BO3MOXKHO OTOOPaKEHUE CICTYFONUX HEIITATHBIX CHTYaIUH:
- oOHapy>XeH 0OpaTHBI IIOTOK BOABI - MHTA€T 3 M FOPHT A\ ;
oImu0OKa U3MEPEHUS PAaCcX0Jla - MUTACT % M TOPUT A\
B TPyOOIIPOBOJIE OTCYTCTBYET TEILIOHOCHTEND - MUTAET % M FOPUT A\ ;
pacxop 60JIblIe MAKCUMATHFHOTO M MEHEE MUHAMAILHOTO - MUTAET % U TOPUT A\;
- paspsbkeHa Oarapes - MuTaeT fl U TOPUT A\;
ommnOKa YHEPTOHE3aBUCHMOMN TTAMATH - MUTaeT B W TOPHT A\;
- pa3HHUIIAa TeMIepaTyp MOJAI0IMIero U 00paTHOTO TepMOIpeoOpa3oBaTelsi MEHEe YCTAHOBICHHOTO MTOPOra - MUTAIOT §§ U
TOPUT A\;
- KOPOTKOE 3aMbIKaHHE TepMOMpeoOpa3zoBaTelisi - MUTAET §§, BMECTO TeMIlepaTyphl BBIBOAUTCS 3HaueHue -999,00 u
TOPUT A\;
- 00pBIB TepMotIpeoOpazoBareist - muraeT 41, BMecTo TeMmepaTypsl BeIBoauTcs 3HaueHne 999,00 u roput A\ ;
- HEUCTIPABHOCTh KaHaJIa U3MEPCHUS TEMIIEPaTYPhI (BMECTO TEMIIEPATypPhl BEIBOJAUTCS 3HaucHHE -888,00 1 TopuT A\;
3HaK of MUTaeT U TOPUT A\ TpH almapaTHOU omubOke mpuoopa. Heo6xommuMo 0OpaTHTECS B CEPBUCHBIHA IICHT.
*I/IH,HI/IKS.III/IF[ MOXKET OTCYTCTBOBATh, 3aBUCUT OT MOI[I/I(i)I/IKaIII/II/I.

5 YKA3BAHUE MEP BE3OITACHOCTH
o cremenu 3amUTHI OT MOPAXKEHUS SIEKTPUISCKAM TOKOM TEIToCYeTINK oTHOCUTCA K Kiaccy 111 mo T'OCT 12.2.007.0.
OPEAYINPEXIEHUE

o [Tpu HeHaIekaleM 00paIleHHH ¢ JINTHEBOW OaTapeeii BOSHUKAET ONaCHOCTh B3PHIBA.

o Barapen 3ampemiaercsi: 3apsKaTh; BCKPBIBAaTh; 3aMbIKaTh HAKOPOTKO; MEPENMyTHIBATh IOJIIOCA; HATPEBAaTh CBBIIIE
100 °C; moaBepraTh BO3ACHCTBHIO MPSIMBIX COTHEYHBIX JyYeil.

o Ha Garapesix He 10/DKHA KOHICHCHPOBATHCS BiIara.

o [Tpn HEOOXOANMOCTH TPAHCTIOPTHPOBKH CIIEYET COOII0NATh MPEANMCAHUS 10 OOPAILCHHIO C ONTACHBIMHU TPYy3aMH
JUISl COOTBETCTBYIOILETO BU/IAa TPAHCIIOPTA (00s13aTeNIbHASI MAPKUPOBKA).

o Hcrionb30BaHHbIE JINTHEBBIE OaTapen OTHOCATCS K CIICIHAIEHOMY BULy OTXOJIOB.

6 HOATI'OTOBKA K UCITOJIb30BAHUIO, PASMEIIEHUE, MOHTAX

6.1  TlogroroBka M3/eNHS K yCTAHOBKE HA MECTE IKCILTyaTaIlldl

Ilepen ycTaHOBKOM TEIIOCUETYHNKA IPOBEPHTE €TI0 KOMIUIEKTHOCTh B COOTBETCTBUM C NACLIOPTOM. BBINIOJHUTE BHEITHUI
OCMOTp C IENBIO BEISBICHUS MEXaHMUECKUX MMOBPEXICHUN Kopiryca nprbopa. Eciau npubop HaXoaAwWiICs B YCIOBHUSX, OTIMIHBIX
OT YCJIOBHH SKCINTyaTalliH, TO Iepe]] BBOJIOM B SKCILTyaTaluio He0OOXOMMO BEIJIEPKAaTh €ro B YKa3aHHBIX YCJIOBUSX HE MeHee 2 4.

BHUMAHMUE! Ilpu o0HapyXKeHHH HEUCIIPABHOCTH TEIUIOCYETYHKA SKCILUTyaTanus npuoopa 3anpenieHal

[TapameTpsl, EpEeUNCIICHHBIE HIKE MOTYT OBITh CKOH(QHI'YPHUPOBAHBI TOJIb30BATENIEM MO MHTEPEHCY C UCHOIb30BaAHHEM
CCPBUCHOI'O IIapoJIs.

HaumeHnoBaHue mapamerpa:

- Macka HapaOOTKH ¢ OITHOKaMU;

- TemmnepaTypa XoI0AHOH BOABL, 3UMa, °C;

- TemMmnepaTypa X0JI0AHOH BOJBL, J€T0, °C;

- Ilepexon Ha 3uMy - MecA1l;

- Ilepexon Ha 3uMy - ICHb;

- [Tepexon Ha neTo - MecsIl;

- [Tepexon Ha neTo - AeHB;

- Meton KOHTpPOJIS Macc;

- Meton KOHTPOJISI HEPTUH;

- dopmyna pacyéra F3HEPTUU.

6.2 Pasmernienne

[Tpu BEIOOpE MecTa Uil YCTAaHOBKH PYKOBOICTBOBATHCS CIICAYIOIINMHU KPUTEPUSMHU:

- HE CJIelyeT YCTaHABIMBATh TEITIOCYCTINK B MECTAX, I/Ie BO3SMOXHO IPHCYTCTBHE TTBUIH FJIH arpeCCHUBHEIX Ta30B;



- HE CIIelyeT pacnojaraTb BOIM3H MOITHBIX HCTOYHUKOB JIEKTPOMATHUTHBIX U TEIUIOBBIX M3ITydYCHHH;

- HE CJIelyeT pacnojaraTb B MECTax, MOABEPKCHHBIX TPSICKE, BUOPAIMK WIIN BO3IEHCTBHUIO BOJIEI,

- CIIelyeT YUMTHIBATh JUTNHY KaOeleH CBSI3M C BHEITHUMH yCTPOMCTBAMIE M HAJIMYHE CBOOOTHOTO TOCTYTIA K pacXoIoMepy.

B mMomudukanmu TemocyeTdrKa ¢ OJHUM pPacxoIOMEpPOM Ipeodpa3oBaTeslb pacxoja yCTAHABIUBACTCS B MPSMOM WIIH
oOpaTHOM TpyOOTIPOBO/IE, MECTO YCTAHOBKH OTOBAapUBAETCS MpPH 3aka3e (THI CUETYMKA OTOOpa)kaeTcsl Ha WHAMKATOpPE B
COOTBETCTBUU C MPUIIOKEHUEM [ HACTOSAIIEr0 PyKOBOJCTBA).

B03M0KHO mepeKoHpHUTypHUpOBaHKHE MPHOOPA IO Havajia IKCIUTyaTaluu ¢ TIOAAMOIIEro Ha 00paTHBIi mwin HaoOopoT. [Ipu
9TOM MEPEYyCTaHOBKA TEPMOIPEOoOpa3oBarTeis B pacxojgoMepe He TpeOyercs u He JOIYCKaeTcs, MapKUPOBKA TEPMOMETPOB U
yKa3zaHue KOH(QUTrypanuun B PyKOBOICTBE OCTArOTCS 3aBOJICKMMH, YTO HE SBJIACTCS HECOOTBeTcTBHEM. B m.1l Hacrosimero
PykoBozicTBa nemaeTcs OTMETKA JTUIIOM, MEPEKOH(MUTYpHUPOBaBIIMM NpuOop. B TermocueTunke HOCTymHA (QYHKIUS YKa3aHUS
MECTa yCTAHOBKH (TOJAOMIMi WM OOpaTHBIN TpyOompoBon). JanHas (yHKIUS ONOKUpYeTCs, ecii B TeueHue 48 wacoB
HETPEePBIBHO perucTpupyercs sueprusa. Ecnu B MeHto conepxkutcst myHKT «PIPE ON», To manHas QyHKIHS emie JoCTyImHA s
HACTPOWKH, B IPOTUBHOM cirydae, B MeHIo oToOpaxaercs «PIPE OFF». Copoc OIIOKHPOBKH JaHHOI (DYHKITMH BO3MOKEH TOJIBKO
Ha 3aBOJIE U3TOTOBHUTEIIE.

B Mommdukanmmsx TEIIOCYETYNKOB C ABYMS pacxoJOMepaMH, MpeoOpa3oBaTellb, COBMEUICHHBIH C BBIYUCIUTEIEM,
YCTaHABJIMBAETCS B MOJAIOIINI TPYOOIIPOBOSI.

[lepen ycraHoBKOi#l pacxomomepa PeKOMEHIYETCS IPOMBITh TPYOOIPOBOA, YTOOBI YAATUTHh M3 HETO OKAaJHHY, IIECOK U
JIPYTHE TBEP/bIC YaCTHUIIHI.

[psiMonuHEHbIC y4acTKU TPyO JOJDKHBI COOTBETCTBOBATH NpHiIOKeHUt0 B u umers Jly, paBHbid Jly pacxomomepa.
OTKJIOHCHHSI BHYTPCHHETO AUaMeTpa TpyO Ha MPSMBIX y4acTKax 0 W HOCNe pacXojoMepa HE JOJDKHBI MPEBHINIATh BEIHYUH,
MIPUBEJICHHBIX B TA0I. 5.

[psimonuueitabie yyacTku TpyO moivkHbl coorBercTBoBaTh ['OCT 8734 mnm 'OCT 8732 u umets [y, paBubii Jly
pacxomomepa. OTKIOHEHHsS BHYTPCHHErO auaMmerpa TpyO Ha MPsAMBIX ydYacTKax IO U MOCJIE PacXoioMepa HE OJIKHBI
MIPEBHIIIATh BEJIUYUH, PUBEJICHHBIX B Ta0M. 5.

Tabnuna 5. Jfomyckaembie OTKIIOHCHUS] BHYTPECHHETO AUaMETpa TPYOBI TIPSIMOIMHEHHBIX YIaCTKOB

Ay 15 20 25 32 40 50 65 80 100 125 150 200

QTIEZF’I’ 15£1,0 | 20£1,5 | 25£1,5 | 320550 | 4071530 | 50450 | 65+£5,0 | 80+5,0 | 100£6,0 | 125+7,0 | 150£7,0 | 200+9,0

KowmrekT npucoeauauTteneit mox npusapky npomssojctea OO0 HIIIT « TETIJIOBOJIOXPAH» oGecrieunBaeT mpsiMbie
yuactku 5 [y ms temnocuerankoB y15, Hy20, dy25, dy32, dy40.

Iepen pacxomomepamu [y 15, dy20, Ay25, Ay32, Jy40 pekoMeHIyeTCs yCTaHABIUBATH (PUIBTP.

6.3  Monrtax

IIpu MoHTa)ke pacxoI0MepOB HEOOXOAUMO COONIFOATE CIEAYIONINE yCIOBHUS:

- pacxomomep yl5-40 nomkeH OBITH PacIONIOKEH OTHOCHTENIBHO TPYOBI Mo yrioM oT 45 mo 315° Bo m3bexanne
CKOIUICHUS BO3yXa B COOTBETCTBHH C PHUC.2;

- pacxomomep [1y50-200 momkeH OBITH PacIioONOKEH BEPTHUKAIBHO OTHOCHTEIHHO TPYOBI BO M30EKaHME CKOIUICHUS
BO3/lyXa B COOTBETCTBHH C PHUC.3;

HEAOMYCTUMOE [10/10)KEHNE L0MT9C THUMOE T0/10XERVE

AOoryCTuMoe oJioxxeHne

L0IYCTHMOE TT0/I0XERVE

Pucynok 2 Pucynoxk 3

- HampaBJICHHE CTPEIKM Ha KOpIyCe pacxoJoMepa JMAOJDKHO COBNAJaTh C HANpaBICHHEM IIOTOKA BOABI B
TpyOOIPOBOIE;

- TIPUCOCIAMHUTENbHBIC MITYyLEPhl COEAUHHUTH C TPYOONPOBOIOM, YCTAHOBHUTH IMPOKIIALKUA MEXIY PacxoJOMEpOM H
HITyIIEpaMH, 3aTSHYTh HaKUAHbBIC Taliku ¢ MOMeHTOM He 6osee 40 H-M (4 xrc-m), IUIS KOHTPOJIE MOMEHTA 3aTSDKKH
TaliKu IPUMEHATh TuHaMoMeTprdeckuil kimod o 'OCT 33530-2015 (nanHast peKOMeHAALMsI pacupocTpaHseTcs Ha
pacxoxomepsl y15-40);

- YCTaHOBHUTbH pacxojoMmep B TpyOoIpoBoje 0e3 HaTIroB, CKATUH U IEPEKOCOB;

- YCTaHOBHUTB PacXoJIOMeEp TaK, YTOOBI OH OBLT BCET/1a 3aIl0JIHEH BOJOH;

- pacxoJoMep MOKET YCTaHaBIMBATHCS Ha TOPU3OHTAJIHHOM, HAKJIOHHOM M BEPTHKAJILHOM TpyOOIpoBoOIeE.

ITocne ycTaHOBKH pacxomoMepa MpOBEACHHE CBAPOTHBIX padOT Ha TpyOONPOBOE HE JOITYCKAETCSL.

Il He pmomyckaeTcs MOOKIIOYCHHE WMCTOYHHKA IMTaHWS TpuOopa ydera orT JymaMd 220 B, K KOTOpOoMy TaKke
MO/IKITFOYEHBI NCTOYHUKH DJICKTPOMArHUTHBIX TIOMeX (HAIIPUMEp, YaCTOTHBIEC IIPeoOpa3oBaTelld, HACOCHOE 000PY/I0BAHHUE H T.I1.).

IMepen BBOZOM pacxomoMepa B IKCILIyaTaIHi0 IPOBOIST CIEAYIOIIHE Olepaliu:

- ybemuthes, uTo KOHGUrypauuss mnpuOOpa, YyKazaHHasB Ha JUCIUIeE, COOTBETCTBYET MECTY YCTaHOBKHU
(Tomaronmit/00paTHEIi TPyOOIIPOBO);



- MocJie MOHTaXKa pacxoIoMepa BOAY MOAaBaTh B MaruCTPallb MEAJICHHO IIPH OTKPBITHIX B HEHl BO3MYIIHBIX KIIallaHaX
IUTA IPEJOTBPALICHUS Pa3pyIICHNS PacXogoMepa o JHCTBHEM 3aXBa4€HHOTO BOJON BO3/IyXa;

- MIPOBEPUTH TEPMETHYHOCTH BBHITIOJTHEHHBIX COCTUHEHNH, COCTMHEHNUS TOJDKHBI BRIACPKUBATh naBienue 1,6 MIla.

! Bo BHOBb BBOJMMYI0 OTONHTEILHYIO CHCTEMY (IOM-HOBOCTPOWKA), MOC/IE KAlMTAJILHOIO PEMOHTA WM 3aMEHBI
HEKOTOPOU 4acTH TPYyO pacXxoioMep MOXKHO YCTaHABJIMBAThH TOJILKO IMOCIE MyCKa CHCTEMBI B SKCIUTyaTALUIO M TINATCIHEHOU €
MpoMBIBKA. Ha mepuoj peMOHTa OTONHTEIBHON CETH PacXOoJOMEPbl PEKOMEHAYETCs JIEMOHTHPOBATh U BPEMCHHO 3aMCHUTH
COOTBETCTBYIOLIEH IPOCTABKOM.

OauH TepMonpeoOpa3oBaTelh YCTAHOBJICH B KOPIYC pacxoioMepa U omioMOupoBaH. BTopoii TepMmompeoOpa3oBateib
yCTaHABJIMBACTCS B TPYOOIPOBOJ, MPOTHBOIOJIOKHBIN TOMY, B KOTOPOM YCTAHOBJCH PAacXOAOMEp, MEPICHAUKYISIPHO K OCH
TpyOOmpoBOga, TOCIEe pacxogoMepa (ecim B COCTaB  TEIUIOCYETYMKA BXOAWT [Ba pacxomomepa). JlaHHBII
TepMonpeoOpa3oBaTeNh MOMISKUT IUIOMOUPOBKE MOCIE yCTAaHOBKH. MOMEHT 3aTsDKKHM IITyIepa TepMompeoOpasoBarens 1,6
H-m (0,16 xrc-M) (Uit KOHTPOJIT MOMEHTA 3aTsDKKU MPUMEHATh quHamoMerpudeckui kimod mo ['OCT 33530-2015). Pasmep
TepMonpeoOpazoBaTeNiel M TWIB3, BXOMANINX B KOMIUICKT IOCTaBKH, OOECHEYMBAET MOJOXEHHE TEPMOTYBCTBHTEIHHOTO
aeMenTa B Tpyoe Ha rimyouny (0,2-0,8)D.

Ecimm B cocTaB TeruiocuyeTdWka BXOOUT JABa PacxoIoMepa, KOMMYTAIUs HPOBOJOB, COCTUHSIONIMX pacxomoMmep M
BBIYUCIIUTEIb, OCYIIIECTBIISICTCS ¢ UCIIOIF30BAHHEM KOMMYTAIIMOHHOW KOPOOKH, BXOASIICH B KOMILICKT TOCTABKH.

TemmocyeTynK TakkKe MOXKET OBITh CKOMIUICKTOBAH BBIHOCHBIMH HMHIUKATOPAMHU UIS Ka)XXIIOTO pacxojoMepa Tpu
HEOOXOJUMOCTH YIAJICHHOTO pa3MelneHus. [IoIKITroYeHne CorllacHO CXeMaM, IPUBEIEHHBIM B MPUIOKCHHH B Ha BBIHOCHOM
UHAUKATOp. BIIOKM KOMMYyTaIMy, pacoIoKEHHBIC BHE IIKa(a yIpaBIeHUs, JOKHBI OBITh OTULIOMOHPOBAHEL.

IIpu MOHTaXKe TaTYNKOB JABJICHUSA HEOOXOIUMO COOIOAATE CIICAYIOIINE YCIOBUS:

- B COCIUHHTENILHOW JMHUU OT MECTa OTOOpa NABJICHUS K JaTYUKy CIEAYeT YCTaHOBHTH TPEXXOMOBON KpaH s
COCIMHEHHUS AaTdanka ¢ atMocdepoil. [lepen mpucoennHeHnEeM K MaTYNKY COCIMHHUTEIBHBIC JTMHUN IOJDKHBI OBITH TIATEIHHO
MIPOAYTHI [UTsl YMECHBIIICHUS BO3MOKHOCTH 3arPs3HEHHS KaMephl I3MEPHUTEIEHOTO OJIOKa JaTINKa;

- pEKOMEHAyeTCS YCTaHABIMBATh AATYMK MOJ YIJIOM BHH3 [UIS 3aIIUTHl OT THIPOYIApOB, BO3HHUKAIOIINX MpH
3aIOTHEHUU TPYOOIIPOBOIOB, U MIPEAOTBPAIICHHUS CKOIUIEHHUS BO3AyXa B MECTaX IOJICOCIMHEHHUS TaTINKa K TPyOOIIpoBOIY;

- HE YCTaHABIHMBATh JAaTYMK BEPTHKAIHHO B 3aKPHITHII IIApOBOW KpaH, HAMOJHEHHBIM BOIOW, BO H30eKaHUE
pa3pyIlieHus: MEeMOpaHEI;

- B CJIyYae MPEBBIIICHHUS TEMIIEPATyphl H3MepseMoi kuakocTd 3HaueHus 130 °C mepes TaTYNKOM PEKOMEHAYCTCS
yCTaHABJIMBATh PaUaTOP.

KommyTanuss TpOBOAOB, COCOUHSIONUX JNATYMK JABICHHUS M BBIYHCIWTEIb, OCYIICCTBISCTCA C HCIIOJIB30BAHHEM
KOMMYTAIIHOHHOIH KOPOOKH, BXOJISIIEH B KOMIUICKT IIOCTABKH.

JIs MCKJTIOYEHUs] HEeCAHKI[MOHUPOBAHHOM 3aMCHBI MATYMKOB JABJICHUS W pPacxojoMepa KOMMYTAlMOHHAs KOpPOOKa
TTO/ITIEKHT TIIOMOUPOBKE.

Temnocuétunk «llynascap» Y ycTaHaBIMBaeTCs B COOTBETCTBHMH C THUIIOBBIM IMPOEKTHBIM PEIICHUEM, MPUBEAEHHBIM
https://pulsarm.ru/support/.

7 TEXHUYECKOE OBCJYKUBAHUE

Jns  Oe3omacHOi 9SKCIDTyaTalldd  HEOOXOJMMO = OCYIICCTBISTE TEXHHUYECKOE OOCTYyXKHBAaHHE, KOTOPOE JIOJKHO
MIPOBOIUTHCS JTUIIAMH, U3YYUBIIIAMHI HACTOSIICE PYKOBOICTBO IO 3KCILTyaTaIUH.

TexHuueckoe 00CiTy)KUBAaHUE COCTOUT U3:

1) MIEPUOIUIECKOTO TEXHUYECKOTO OOCITY ) KHBAHHMSI B IPOTIECCE IKCILTyaTaIliH;

2) TEXHUYECKOTO OOCIYKUBaHUS Hepe MPOBEAECHNEM TOBEPKH.

IMepuoandeckoe o0OCITyKMBAaHHE 3aKIIOYAETCS B OCMOTPE BHEIIHEro BHAA TEIUIOCUETYUKA, B CHATHH M CBEPKE
H3MEpHUTENbHON HHPOPMAIIHH, TOBOAKE BHYTPEHHUX YacOB, B YCTPAHEHHUHU IPHYHH, BBI3BIBAIOIIMX OIIHOKK B paboTe.

OcMOTp peKOMEHIyeTCs MPOBOAUTH HE peke | pasa B 6 MECSIEB, MPH 3TOM IMPOBEPSICTCS HANCKHOCTH KPCIUICHUS
mpubopa Ha MECTE YKCILTyaTallUH, COCTOSIHUC KaOeTbHBIX JIMHUHA U COXPAHHOCTH TTOMO.

CHsiTie HHGOPMAIIHHU CIIAYET MPOBOIUTE C HCIIOJIH30BAHUEM ITEPCOHATFHOTO KOMITHIOTEPa Yepe3 HHTepdeiic.

OO0cnyxuBaHHE Tepel] MOBEPKOW 3aKIIFOYAcTCs B 3aMCHE JIUTHEBOH Oartapen. 3amMeHa OaTaped OCYIIECTBISACTCS B
YCIIOBHSIX CEPBUCHOTO IIEHTPA TIOCIIE BCKPBITHS TUIOMOBI KOPITYCa BEIYUCITUTEIIS.

8 IHOBEPKA

Tennocuerunk noanexxut moBepke, cormacHo HOTJIM 408843.000 MII «Temnocuerunkn «Ilynecap». Metoauka
noBepku» ¢ uzMenenuem Ne 1. [lepuoauueckas nmosepka B PD mpoBoguTcs oAuH pa3 B mecThb JeT. Jlara ouepenHoi MOBEpKU
ykazaHa B pazzuene 12. Ilepuoamdeckas moBepka B PecmyOnmuke Kazaxcran mpoBomuTCs OIWH pa3 B YeThIpe rona. B mpyrux
CTpaHax - COrJIaCHO HAIlMOHAJIBLHOMY 3aKOHOJIATEIbCTBY

9 ITPABUJIA XPAHEHUS, TPAHCIIOPTUPOBAHUA U YTHJIN3AIIUN

9.1 TemmocyeTyHK B YMAaKOBKE MPEANPHUATHI-U3TOTOBUTENS CIETyET TPAHCIIOPTUPOBATE JTIOOBIM BHIOM TPaHCIIOPTa B
KPBITBIX TPAHCIIOPTHBIX CPEACTBAX Ha JIFOOBIC PACCTOSHUSA. Bo BpeMs TpaHCIOPTHPOBAHUS U TIOTPY30YHO-PA3TPy30YHBIX paboT
TPAHCHOPTHAS Tapa HE JIOJDKHA MOJIBEPraThCs PE3KUM yIapaM U MPSIMOMY BO3ICHCTBHIO aTMOC(HEPHBIX OCAJKOB U MBLIH.

9.2  IlpenenbHbIC YCIOBUS XPAHCHUS U TPAHCTIOPTUPOBAHUS:

1) TeMIIepaTypa OKpyKarlero Bo3ayxa ot Munyc 40 no mitoc 55 °C

2) OTHOCHTENbHAS BJIAYKHOCTH BO3yXa He 6oiee 95%:;

3) atMocdepHoe nasneHue He meHee 61xklla (457 MM prt. CT.).

9.3  Xpanenue mpuOOPOB B YIIAKOBKE HA CKIIAJaX W3TOTOBHUTENS M MOTPEOUTENS JODKHO COOTBETCTBOBATH YCIOBUSAM
xpanenus «5» no I'OCT 15150.

9.4  VYtumuzamus mnpubopa NPOU3BOAUTCS B COOTBETCTBHM C METOAMKOM, YTBEp:KACHHOW ['OCymapCTBEHHBIM
KOMUTETOM P® Mo TeIeKOMMYHUKAIIHSM.



10 TAPAHTUMHBIE OBS3ATEJILCTBA

10.1 HBsroToBHTENb rapaHTHPYET COOTBETCTBUE M31eus TpeboBanmsM TY 4213-041-44883489-2016 npu HCIONB30BaHIH
nprbopa 1o Ha3HAYEHHIO, COOJIIOICHIHN MOTPEOUTEIEM YCIIOBHI IKCILTyaTallMH, XpPaHEHHs, TPAHCIIOPTHPOBAHMS M MOHTaXa.

10.2 T'apaHTHIHBINA CPOK — 5 JIET C AATHI IEPBUYHOM IIOBEPKH JI0 BBOAA B SKCIUTyaTaLHIO MPH YCIOBHHU coOmoaenus 1m.10.1.

10.3 M3roroButesb HE IPUHUMAET PEKIaMalluy, €CIIM TEINIOCYETUYMKH BBIIUIM M3 CTPOS 110 BHHE MOTPEOUTENS H3-32
HETPaBMIIBHOW AKCIUTyaTallly WM TIPH HeCOONIOICHIH yKa3aHUH, IIPHUBEICHHBIX B HACTOsIIEM PykoBoacTBe.

10.4 B rapaHTHHHBIA PEMOHT NPHHUMAIOTCS TEIIOCYCTYNKH TIOJHOCTHIO YKOMIUICKTOBAHHBIE W C HACTOSIINM
PyxoBoncTBOM.

10.5 TapaHTusi H3roTOBUTENS MpPEKpallaeTcs B Clydyasx HapylIeHHs/CppIBa IUIOMO, MOBPEXKICHUS MpHOOpa,
HW3MEHEeHHST KOHCTPYKIIUH.

ITo Bcem BompocaM, CBSI3aHHBIM C KadeCTBOM INPOIYKIWH, CIEAyeT 0OpamaTtbcs B CEpBHCHBIC
HEHTPHI NPEANPHUATAA-N3TOTOBUTEN. VIH(OpMams o cepBUCHBIM LEHTpaM nocTymHa o QR-koxy.

11 CBEJEHUS O IPUEMKE
Tennocuerunx «ITynbcap» , °C, Ay qp= M3/, q=

R 3aBOJCKOM Ne

COOTBETCTBYET TpeOOBaHUSAM TexHUIeCKUX ycioBuit TY 4213-041-44883489-2016 u mpr3HAH TOTHBIM K OKCILTyaTaIlUH.

OTK JlaTa BBITTyCcKa

12 CBEJEHUS O IOBEPKE

Temnocuerunk «Ilymabcap» Moaudukanmum moBepeH. CBEJICHNUS TIPUBEICHBI B TA0HIIE:
damunus, Krneiimo Hata
Jlara HaunmenoBanue Ot1MeTKa N
MHUIUAITBI, TIOATHACH| TOBEPUTEIHHOTO odepeaHon
MTOBEPKH MTOBEPKH 0 TIOBEpKe
TTOBEPUTEISI opraHa TTOBEPKH
TlepBuunas no
P A ITosepka
BBOJA B
BBINOJTHEHA
9KCILTYaTaIHIO

Kanans! n3MepeHns: TeMneparypsl, pacxona, JaBICHHUs TOBEPEHBI.



IIpunoxenue A

TABAPUTHBIN YEPTEX 1 YCTAHOBOYHBIE PA3SMEPHI
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Homunaneneiii tuamerp 15 20 25 3 40
Pazmep
MounTtaknas mirHa L, MM He OoJtee 110 130 160 180 | 200
Bricota H, MM He Gonee 80 90 100 110 120
[TpucoenuanTensHas pe3pda D G3/4 | Gl |G1-1/4|G1-1/2] G2
[TpucoemuHUTENEHAS Pe3b0a TepMOoTpeoOpazoBaTes MI10x1 L=8,5mMm
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HomunansHbIH TramMeTp 50 65 80 100 125 150 200
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Bricota H, MM He Oosiee 180 200 280 | 280 280 360 415
D, mum He Ooiee 165 185 200 | 220 250 285 340
D1, MM He Gosee 125 145 160 | 180 210 240 295
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[Ipunoxenue b

TABJIAA JIEKTPUYECKHUX MOJAKTIOYEHUM 1711 KBAPTUPHBIX TEIJIOCYETYAKOB

1) Hcnonnenue ¢ unmepgeiicom RS485:

bensrit — MUHYC [TUTaHUs
Kopuunessiii — IIIOC TIMTaHUS
Kenteri —RS485 A
3eeHbIi —RS485 B

2) Hcnonnenue ¢ umnyibcHolmu 6xo0amu u unmepdeiicom RS-485:

Cepplii (4epHBIi)
Po30oBblit (OpaHkeBBIit)

— maroc Bxox 1
— IIIIOC BXOJ 2

Cununit — TTtoc BxoA 3
Kpacusrii — mroc Bxon 4
Benbrit — MHUHYC MUTAHUS
Kopuunessrit — TUTIOC TTUTaHUS
JKenrerit —RS485 A
3eTneHsbIi —RS485B

3) Ucnonnenue ¢ unmepgeiicon M-Bus:

Benprit

Kopuunessrit

— M-Bus
— M-Bus

4) Hcnoinenue ¢ umMnyibCHbIMU 6X00AMU U

unmepgeiicon M-Bus:

Cepblii (4epHBIi)
Po30Bblit (OpaHKeBbIH)

— 1Iroc Bxof, 1
— IIJTIOC BXOJ 2

Cunuii — IUTIOC BXOJ 3
Kpacusrii — 1uItoc BxoA 4
Benprii — MHUHYC BXOJ0B
Kentblii — M-Bus
3eneHbrit — M-Bus

5) Hcnonnenue ¢ uMnyibCHbIM 8bIX000M:
KopuuHneBslii ~ — miroc

Benbrit — MUHYC

CXEMA IOJKJIIOYEHHUS OBIIEIOMOBOI'O TEIJIOCYETYUKA C OJJHUM PACXOJJOMEPOM, HHTEP®ECOM
RS-485 U TPEMS UMITYJIbCHBIMH BXOJAMU

Pacxogomep
(BblMMCOUTENb
IN Pulse1

IN Pulse2
IN Pulse3
GND

KOpPYMHEBbI

XenTbln

3eneHbIn

Genbi

Genbin

GND

+U nut
RS485 A
RS485 B

KOPWMHEBbIA

KeNTbIN

3eneHbIn

KommyTaunoHHas kopob6ka

Genbii

KOPWMHEBbIA

KEeNTbIn

3eneHbIn

GND

\Y
\%

Genbin

—_— e —

MM NYSbCHBIM
NmnynbcHeI Bxoa 1 d BbIXO40M |

KOPWHHEBbLIN

+

MM NYTbCHbIM |

P1 1 |
_ NmnynbcHbI BXOoA 2 BbIXO0M
S — |

(== —— =

vee Mpubop yveTa c |
+ | vmnynbcHbIM |

P2 mnynbcHbI BXoa, 3 BbIXoAOM
e —

CXEMA IOJKJIIOYEHHUS OBIIEJIOMOBOTO TEMJIOCYETYUKA C OJJHUM PACXOJJOMEPOM, HHTEP®ECOM
M-Bus 1 TPEMSA UMITYJIbCHBIMHA BXOJAMHAX

Pacxopomep
(BbIMUCINTENDL
IN Pulse1

IN Pulse2 [ €™
IN Pulse3 [-2enereit
GND

KOPWMHEBbIN

Genbii

M-bus Genbi

KOPVHHEBbIN
M-bus

KoMmyTaumMoHHas Kopooka

Genbin

KOPVMHHEBbLIN

XKenTbin

3erneHbli

Genbii

KOPVMHEBbIA

+

vce

Mpubop yueTa |
C UMNYNIbCHBIM |
BBIXOJ10M

NmnynbcHbil Bxoa 1

r Mpubop yyeTa |
| ¢ umnynbcHbM |

_ I NmMnynbcHbI BXxoA 2 BbIXO40M

[ Mpubop yyeta |
| c umnynbeHbIM |

MmnynbcHbi Bxoa 3 4 BbIXOAOM




HpOZ[OJ'I)KeHI/IC TPUIOKCHUA b

CXEMA NOJKJIIOYEHUS TEIVIOCUETYHUKA C OJJHUM PACXOJOMEPOM, UHTEP®ENCOM RS-485, JATUAKOM
JABJIEHUSA U TPEMSA UMITYJIbCHBIMU BXO/JIAMMU (TynukoBasi cucTeMa)

Pacxogomep
(BblMMCOUT EMb) [atiuk AaBnexus
6Genbiit
GND Genblit |
VCC | ropmensi KommyTaumoHHas kopobka omend 22 |7 [ZND
KenTblit % % 1 VCC
P1 Sens1 Gerwii [ | [ _ | Geneid KenTuiii | & 2 ouT
PO30BbIit
IN Pulsel | (oparxeBbin)| KOPVMHEBbIA + + KOPVYMHEBbI
IN Pulse2 KpacHet KEMTbIi P1 P1 KenThIi
CUHUIA
IN Pulse3 sopott p2 _ W
GND [Huepseli) o " MpuGop y4eta c |
e in2l | ino—— mnyechbli UMY ALCHBIM
GND Genbiit — L Bxog 2 A BbIXOZ,0M l
+U it KOpVMHEBbIN cepbiit
WeNTbIA Mj f
RS485 A R
3eneHblit o +
RS485 B PO30ELIN
NMnynbeHbIN r (oparbeBbin)| \ /4 P2
sxoa 1 + —_
I_ - V2 - I_I'Ipm6op ydyeTac |
Npn6op yyetac l CUHMit + MMnyA bCHbIi MMMYAbCHBIM
| umnynscbim m In3 8x04 3 | BbixoAOM |
| BbIXO4,0M J y - — -
CXEMA TOJAKJJIKOYEHMUS OBIIEAOMOBOI'O TEIVIOCUETYUKA ABYMS  PACXOJAOMEPAMMN,
HUHTEP®EUCOM RS-485 U JIBYMS UMITYJIbCHBIMU BXOJAMUA
Pacxogomep 1
BblYMCAUTENb Pacxogomep 2
( "\T Pulese1 — KommyTaumnoHHas kopo6ka S A P
IN Pulse2 | ™" Serei Gensi Gonbii OUT Pulse
enbin enbii enbii
3eneHblit GNP GNO GND
IN Pulse3 —————"— KOPU4HEBBIN kopwveseir 4
GND |- Gensiit w . | Mpubop yyeTa c |
) PA1 P1 MMnynbCHbI | MM MY bCHBIM
GND | Bemii - | BXOA 2 | BbIXOA0OM |
+U nut KOPWHHEBbIA P2 -
RS485 A KenTblI
RS485 B senenLii GND ChE
. vee [ﬂpmﬁop yyeTa c]
. mnynb cHbli | vmnynbcHeIm
Vv P2 Bxof 3 | BbIXOAOM
V
CXEMA TNOJAKJIIOYEHUSA OBIIEAOMOBOI'O TEIIVNIOCHETUYUKA ABYMSA  PACXOJOMEPAMMN,
HUHTEP®ENCOM M-Bus 1 IBYMS UMITYJIbCHBIMHU BXOJIAMUA
Pacxogowmep 1
(BbIMUCOUTEND conddB KoMMyTaumoHHas Kopo6ka ) Pacxogowmep 2
IN Pulse1 .. Kopmressit [~ 11 b lse
IN Pulse2 Genbiit Genbin Genbii
| senenoii | - GND GND GND
IN Pulse3 KOPVYHEBBIN - KOPWMHEBbIN -
GND |-eneiit . v vee . [ Mpubop yyeTa |
KenTbin
. P1 P1 Mmnynb CHbl i | ¢ umnynbcHbIM |
M-bus e 3eneHbIit | BX0A 2 | BbIXOAOM
M-bus KOPVHHEBbLIN P2 -
GND GND }
|—I'I M6 0| eTa c]
GND vee p P yd
+ MRy b CHbIM | wmnynbcHbIM |
\% P2 Bxopn 3 | BbIXO40M |
Vv




HpOZ[OJ'I)KeHI/IC TPUIOKCHUA b

CXEMA NOAKJJIIOYEHUA TEINVIOCYETYUKA C JABYMA PACXOAOMEPAMMH, JABYMSA HUMITYJIbCHBIMU
BXOJAMHM 1 YYETOM OBPATHOI'O IIOTOKA HA JIBYX PACXOAOMEPAX, RS-485

Pacxogomep 1
BblMMCANTEND

KOpVMHEBBIA

IN Pulse1

KEnThi

IN Pulse2

3eneHbIn

IN Pulse3

Genblit

GND

GND

+U nut
RS485 A
RS485 B

CXEMA MOJIKJIOYEHHUA OBIIEJIOMOBOI'O TEINIOCUETYMKA C OJHUM PACXOJJOMEPOM, UHTEP®ENCOM

KOpVMHEBbBIN
KEnThIiA

3eneHblit

Genblit

KommyTaumoHHas kopo6bka

6Genblii

KOPW4HEBbLIN

KEenTblIi

3eneHblit

\
\

Pacxogomep 2
KOPVMHEBbIA OUT Pulse
Sonmi .
oo enblin 6Genblit GND
e KOPWHHEBbIA w 4 . GND
. . |—I'I pubop ydera c
P1 AmnynibcHbii | AMIYSaCHbIM +U nut
ﬁ BXOA 2 BbIXOZOM
- — G RS485 A
RS485B
GND
vee . |—I'Ipv160p yyeta ¢ |
+ Vimny b CHbli MMMy T1b CHbIM
P2 Bxoa 3 BbIXOZJOM |

RS-485, JATUNKAMMU JABJIEHUA U TPEMA UMITYJIbCHBIMHA BXOJIAMU

Pacxonomep
(BblMUCIVTENb)

GND
VCC
P1 Sens1
P2 Sens2

6Genblit

KOPVMHEBbIA

KEnThiii

3eneHblit

IN Pulse1
IN Pulse2
IN Pulse3

GND

PO30BbIN

(opaHxeBbii

KpacHbIn

CUHWIA

cepblit
(YepHbii)

GND

+U nut
RS485 A
RS485 B

6Genblit

KOpPWMHEBbIN

KENTbIA

3ereHblit

CXEMA HNOJIKJJIIOYEHUA TENIOCYETUUKA C OJHUM

MMy bCH b
Bxog 1

KommyTaunoHHast kopoGka

6Genbit ﬁ

KOpWMHEBbIN

KEeNTbIA

o

P1

3eneHblit

P2

KpacHbIN

In2

cepbliit

PO30BbI
(opaHxeBbilit)

(YepHblif) | _

+

V1

|_I'|pl460p yyeTac [
| MMNYAbCHBIM |
L BbIXOA0M

CUHWIA

V2

In3

BXxoA, 3

| BbIXO40M

JATYUKAMMU JABJIEHUA U TPEMSA UMITYJIbCHBIMUA BXOJJAMUA

Pacxopnomep
(BblNUCOUTENb) Gormii
GND
KOPUHHEBbIA
VCC 6enbin
e KommyTaumoHHas kopobka 5
P1 Sens1 yrau P KOPVHHEBbIA %953
3eneHbIin o]
P2 Sens2 6Genblit Genblit Kenoiii | & 8
PO30BbIiA - -
opaHxeBbIi) KOPWMHEBbIN KOPWMHEBbIN
IN Pulse1 - + 4 [
IN Pulse2 kpachbl KENThIiA P1 P1 KENThlit
CUHMIA o |' - - — — "
3eneHblit
IN Pulse3 e P2 - Mpubop yuetac |
GND Huepubid) KpacHbit + . MMNYAbCHbIM
. In2 In2 My nbCHbIi |
M-bus 6Genblii = = Bx0n 2 BbIXO40M ]
M-b KOpU4HEBbIN N
| cepbiit
= ( L|epr—ﬁ>| 1) Genbiit 6Genbiit
e . ; |33
Mpn6op yueta c ) 4 | foprHesii Kopitieskin| T g
| UMNYNbCHbIM | posoekid n al& 8
Y MmMnynbcHblit (opaHxeBbii) V1 P2 KEenTbliA KenTblii | @
BbIXO40M | Bxog 1 <t 0. === ==
L V2 - MNpubop yyeta c |
CHRAT |13 In3 + Yy b CHbita MMMYAbCHBIM |
L L= Bxon 3

BbIXOo40M |

KOpVMHEBbIA
KENThlit

3eneHblil

Benblit
s s
KOPYMHEB LI §:$
23
o 2
6Genbiii xenToin | @ <
KOPYMHEBbIN
<N
P1 KTl
I_I'Ipuﬁop yuyetac |
In2 A ViMnyn bCHbIN | UMNYNbCHBIM
— 8x04, 2 | BbIXOA0M |
6Genbiit 6Genblit
s
. KOPY4HEBBIA KOPWHHEBbI §§
28
P2 KEMTbIit XenToii | @
. l MNpubop yyeTta c
In3 MMy bCHBbIN | wmnynscHbIM

Genblit

DOaTyuk AaBnexvsi
B nogarowmmn
TpyGonposoa

GND
VCC
ouT

N =

[OaTtyuk aaenexvs
B 06paTHbIi
Tpy6OonpoBsoa

GND
VCC
ouT

N = =

PACXOJOMEPOM, HWHTEP®EMCOM M-Bus,

OaTyvk gasnexns
B nogatowmm
Tpy6onpoBoa

GND
VCC
ouT

N = -

OaTtyvk gasnexHns
B 06paTHbIit
Tpy6onpoBoa

GND
VCC
ouT

N = =




IIponomxenue npunoxenus b

CXEMA TIIOJK/IIOYEHHUA  OBHIEJOMOBOI'O TEIVIOCYETUUKA C JBYMA PACXOAOMEPAMMU,
HUHTEP®ENCOM RS-485, JATUMKAMMU JTABJEHUS U IBYMS UMITYJIbCHBIMU BXOJAMMA

Pacxogomep 1
(BbIMMCANTENDb) Genui
GND
VCC KOPUYHEBBIi
o [laTuuk aaBneHus
KenTblli
P1 Sens1 B NOAGKOLLMIA
3eneHbilit Tpy6onposoa
P2 Sens2 Genblii
i |
i KommyTaumoHHas kopobka l; L GND
IN Pulse1 Oparessi) KOPMYHEBbII 1 VGG
IN Pulse2 pac? Genwii [ _ | bensii KEenTblil 2 ouT
IN Pulse3 cnd KOPWYHEBBIN + + KOPUYHEBbIIA
cepblii 7
GND Huepseii) p— —_ |—I'Ip|460p yyeTa ¢
Genwii P1| (P1 | vmnynbcHbIM
enblit .
GND 3eneHblit P2 _ - | BbIXO40OM |
KOPUYHEBbIN (pacxopomep Vs
+U nut KpacHbll In2 In2 + VMY b CHBI | 177 cxem 9, 10 |
RS485 A e — v | rowomennry | [RE S aees
3eneHbiit
RS485 B cepblit Genui semi Tpy6onposoa
(YepHbii) | _ _ | GND
Genblil } D KOPUYHEBBII KOPUYHEBBbIR ! 1- vee
po3oBbIil N .
Pacxogomep 2 Jepamrenmi | \/q | | pp [ *ET xenten 2 ouT
KOPUUHEBbI KOPUUHEBbI - — — — — 9
OUT Pulse V2 - |_I'Ipw6op yueTa ¢
GND %l cayi in3| |in3 * MMy nbCHbIi | umnynbcHbIM |
- Bxon 3 |  BbIXOAOM |

CXEMA HNOJAKJIIOYEHUA  OBIIEAOMOBOIO TEIIVIOCYHETYUKA C JIBYMA PACXOJOMEPAMM,
HUHTEP®ENCOM M-Bus, JATUMKAMM JTABJEHUS U IBYMS UMITYJIbCHBIMU BXOJAMMA

Pacxogomep 1
(BblYMCOUTEND) N [aTuvk aaBneHus
6Genblit o
GND B NOAAMLLMKA
Vee KOPUYHEBbIN Genmi | TPyGOnposOoA
—_p KommyTaumoHHast kopobka .l ]= GND
P1 Sens1 KOpUYHEBbI ig 1 Ve
- I} o
P2 Sens?2 senenein Genbii [ | Genwiii Xenmoiit | a
PO30BbIit 2 ouTt
IN Pulse |-(Qparxeesi) KOpUHeBbIf n + KOPUYHEBbIIA |_n_6_ —
KpacHsii KenTbli KenThlit pnbop yuera ¢
IN Pulse2 " P1| |P1 | MmnynbeHbIM
IN Pulse3 senensin | by } - | Bbixodom |
cepuiii (pacxopomep V3
GND Hueptbit) | KpacHblil In2 In2 + MMy NbCHBIiA | s cxem, 10 |
Genbiit il I BXOA 2 | npwnowennr) TlaTavK AaBneHus
M-bus——qum - -~ & e——— — — B 0BpaTHbIif
KOPUUHEBbIN o TpyBonposoz
M-bus cepblii - . .
PN 6Genbiii Genbiii
(YepHbli) | _ - é GND
Genbiii KOpUYHeBbIid KopuuHesbiii | £ 3
- + Ja
PO30BbIii . |2 § 1 vee
i XKenTbin XenTbin | @
Pacxogomep 2 Jcparxesnii) f\/q | | po 2 ouT
KOPUYHEBbIi KOPUYHEBbIil - —_—— —
OUT Pulse v2| | - [ Npu6op yuera c |
Genbi cuHmi * UmnynbCHbii | mnynbCHbIM
GND In3| |In3
1 BX0A 3 | BbIXOAOM
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IIpunoxenue B

TPEBOBAHUS K JJIMHE MMPAMBIX YYACTKOB TEIIJIOCYHETYUKA

— 1
Mepexon Ans MygdTOBOro cCoeanHEHUS < — <
25DN J 25DN |,
25DN 23DN |
Mepexog ans dnaHueBoro
coeguHeHus

OT1BOA, KONEHO

o (O[T RO
TepmonpeoGpasosaTens \:gg ] ' Q

Perynupytowmi knanaH,
3a4BWXKKa, OUCKOBLIA 3aTBOP

M3rmb B ABYX MAOCKOCTAX

— B T

TpoiHMK Q@ j§

210DN




[Ipunoxenne I'

CXEMBI Y3JI0B YUYETA U ®OPMYJIbI PACYETA TEILJIOBOI SHEPTUM

dopmyia pacyera Tenja0BoOH
JHEPruu

Tun CxeMma Onucanue

3akphITas cucTeMa
TeruiocHa0xkeHus ¢ pacxogomepom | Q=Mi(hi-hz)
B MOJIAFOIIEM TPYOOIPOBOIC

02

3akphITas cucTeMa
TeruiocHa0xeHus ¢ pacxogomepom | Q=Mi(hz-h1)
B 00paTHOM TpyOOMpoBOIC

TynuKoBast CHCTEMa TOPSIETO
BOJIOCHAO0MKEHHUS

04 Q=Mi(hi-hy)

3akpriTas cucteMa
TEIUTOCHA0KEHHS C IBYMSI Q=Mi(hi-h2)
pacxomomMepaMu

05

OTKpEITas cucTeMa
TEIUIOCHA0XKEHUS C ABYMS Q=M1i(h1-h2)+(M1-M2)(hz-hy)
pacxomoMepamu

06

OTKpBITas cucTemMa
TEIUIOCHA0KEHHSI C IBYMSI Q1=Mi(hi-h2), Q2=(Mi1-M2) (hz-hx)
pacxomomMepaMu

07

OTKpBITasg CUCTEMA TOPSTIEro

08
BOJIOCHA0KEHUS

Q=M (hi-hx)-Maz(h2-hy)

3akpriTas cucTeMa
TETUIOCHAOKEHHUS ¢ ABYMSI
pacxogoMepaMu i PacX0JI0MEpPOM B
TPYOOIPOBOJIE MOAMTUTKHI

09 Q=M1(hi-h2)+M3i(hz-hy)

t1 P1 V1

]: I[ N OTKpBITast cUCTEMA
TETUIOCHAOKEHHS C IBYMS

- — ) 171 | Bl _ i ) "
10 W@ pacxomomMepamMu U pacxoaoMepoM B Q=Mi(hi-h2)H(Ms+(Mi-M2)) (h>-hy)
[va TPpyOOTIPOBO/IC MOAMUTKH

===

Juns tumoB mpubopon. 09, 10 MMOyIBCHBIM BBIXOA pacxomoMmepa V3 TOAKIIOYAETCS K HMITYyJIbCHOMY Bxomy Ne2 pacxomomepa-
BbIUUCUTENS V1.

Q, Q1, Q2 - rermoBas sHeprus, ['kan (kBTeu).

M, M; - macca tertonocutesnsi, T.

t1, t2 - TeMmeparypa TertoHocurens, °C.

tx - TeMIIepaTypa XxoJIoaHo# Bogsl, °C.

hi, hy - ynenbHas SHTANBINS TETUTOHOCHTENS, KKa/KT. hi=h(t1), ho=h(t,).
p1, p2 - NaByeHue termnoHocurens, MIla.

V, Vi, V2 - 00beM TEIIIIOHOCHUTEIS, M.

ITapamerp hx 3amaercst mpeampusitTueM-usrorosuresieM (tx = 5 °C mo ymoi4aHWIo), MO 3aka3y BO3MOXKHBI JIPyTHE 3HAUCHHMS.
[Mapametp tx moctymeH [ mpocMoTpa depe3 mporpammy TestAll (cepBucHas mporpamma JIOCTyHHa Ha caliTe www.pulsarm.ru) u
3aIUIIECH OT 3aMUCH.
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IIpunoxenue J|

ONMCAHME HEINITATHBIX CUTY ALIUIA

Pacuer
Iapametp Onucanne IIpumeuanue
YHEPruH
Battery Ommbka GaTapen BEIETCS [Ipenymnpexnenne
He Benercs
Eeprom OmmOka maMsTi BENIETCSA A
3aIHCh APXHUBOB
IIpenymnpexaenue o
Ramlnit COpoc KoHTpoIIIEpa BEIIETCS mepesarpyske
npubdopa
IIpenynpexaenue o
Trepexo/ie Ha
XtalLf Ommnbka yacoBOro KBapua BeJeTCA CPEXOAC Ha
BHYTPCHHHI
TaKTOBBII reHepaTop
DyHKIIMOHATBHBIN
TemperatureChl OmmOka 1epBoro TepMonpeodpasoBaress HE BEAETCS y uOTKa3
DyHKIIMOHATBHBIN
TemperatureCh2 Omnbka BToporo TepMorpeodpazoBaTesst He BeJeTcs Y Honca3
TemperatureDelta | OmmoOka nmepemnaja TemMrepaTypbl HE BeeTCs
ReverseFlow OO0paTHBI TOTOK HE BeJeTcs
. Texymumii pacxoa NEpPBOTO pacxoJ0Mepa MEHbIIE
MinVolFlow YHUH P umep P S BEIIETCSA
MUHUMAaJIBHOTO
Texymmii pacxo/ epBoro pacxogoMepa BhIIIe
MaxVolFlow YHUH b umep P R BEIIETCSA
MaKCHMAJIbHOTO
TemperatureDelta2 | TemmeparypHblii nepernan MeHbIIE JOTOBOPHOH HE BEICTCS
MassBalance Ommbxa GamaHca Macc HE BeleTcs
EnergyBalance Ommbxa GanaHca YHEPTHA BeJeTCA
. Texkymuii pacxo NEPBOro pacxoAoMepa MEHbIIE
MinVolFlow?2 YHUWH P mep p a BENIETCSA
MHUHUMAaJIBHOTO
Texkymuii pacxo BTOPOTo pacxo1oMepa BhIILIE
MaxVolFlow?2 YHIH P A p P BRVCH BENIETCSA
MaKCHMaJIbHOTO
NoWater Her Temnonocurens HE BeIETCs

IIpunoxenue E

IIJIOMBUPOBAHUE TEINIJIOCYETYUKOB

1 - [1oMOBI ¢ HAHECEHHBIM 3HAKOM TTIOBEPKHL.
2 - [110MOBI KOHTPOJMPYFOLIEH OpraHNu3alyy.



IIpunoxenne XK

JAUATPAMMBI ITIOTEPU JABJEHUA
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