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Cnucok MCcnoJib30BAHHBIX COKPaIleHU i

P3O — pyKoBOJICTBO 110 AKCILTyaTallUH.

PV — pacxomomepHsIil y4acToK € yJIbTPa3ByKOBBIMU JaTuyMKaMu pacxona J(P.
TC — repmonpeoOpa3zoBaTeIh COMPOTHBICHHUS.

TCII-C — TepmonpeoOpa3zoBaTesib CONPOTUBIICHUS TIJIATUHOBBIN

HCX TC — HomMuHanbHas cratnueckas xapakrepuctuka TC.

JIP — naTtuuk pacxona.

JT — naTyuk Temneparypsl.

JIJ1 — naTyuk naBjaceHUs.

DN — HOMUHaIBbHBINA JUAMETP, YKAa3bIBAETCS B MM.

PN (unu Py) — HoMuHaIBHOE (YCIIOBHOE) M30BITOUHOE JaBIICHHE.
[IK — nmepcoHaJIbHBINA KOMITBIOTED.

[T1 — nponopuoHanbHO-UHTErPATIBHBIN 3aKOH PETYJIUPOBAHUS
YCJI — ycTpoiCTBO CheMa JaHHBIX

X — mudpa Ha UHIUKATOPE MPUOOPA.



B nacrosimem PO ucnosib3yroTest ciaeayonme TepMUHbI U ONPEASTICHHUS:

— TennoBomocueruuk CBTY-10M: COBOKYIMHOCTh (KOMOWHAIIMS) Pa3IUIHBIX KaHa-
JIOB U3MEPEHUN U BBIYUCIICHUM.

— YJabTpa3BykoBo#i KaHaj m3MepeHusi pacxoga Qy (odobema Vy). COBOKYIHOCTh
COCTaBHBIX YaCTel Teruiocuerdynka (Bkitouas PY, oqHONMy4YeBOW wim IBYXJIy4eBoi), odec-
nevyrBaroImx u3Mepenue pacxoqa Qy (oobema Vy) termonocutens (BOabl) ¢ MCIOIb30Ba-
HUEM YJIbTPa3BYKOBOTO METO/Ia OTIPEICIICHUSI CKOPOCTH MTOTOKA BOJBI uepe3 PVY.

— Jly4: coBOKynmHOCTH 31eMeHTOB PY U yibTpa3ByKOBBIX JaTYUKOB pacxoja, odecre-
YUBAIOIIUX MPOXOXKAeHUE Y3 cUrHaia yepes3 MOTOK KUJIKOCTH, IpoTekaroiiei no PY;

— HMnyabcHbll KaHAT u3MepeHusi o0bemMa Vi COBOKYIHOCTh COCTaBHBIX YacTel
TEIUTOCYETYNKA (BKJITFOYAsi CYSTUMK BOJIBI C UMITYJILCHBIM BBIXOJIOM), 00€CIIeYNBAIONITHX:

— pETHCTpaIrio, MpeoOdpa3oBaHUEe BXOAHBIX WMITYJIHCOB, MOCTYIAOIIMX OT CUCTYMKA
BOJIBI,

— BbIUKCIIEHHE 00BbeMa Vy; TermmoHocuTens (BOIbl);

— WHJIUKAIWIO 3HAaYE€HUH U3MEPEHHBIX U BHIYUCIICHHBIX BEJTHMYUH.

PesynbraThl m3MepeHuii UMIyJIBCHOTO KaHama o0bema Vi MOTyT OBITh MCTIOJb30BaHbBI
TOJIBKO JUIs OTIpeieieHnss 00beMa Vy X0JI0THOTO U/WITH TOPSYETro BOAOCHA0KECHHUS.

— Kanan u3MepeHusi TeMnepaTypbl. COBOKYITHOCTh COCTAaBHBIX YaCTEH TEIIOCYET-
yuka (Bkitodas TC), oOecrieunBaronux N3MEPEHUE U MHIUKAIIUIO 3HAUCHUS] TEMITEPATYPBI.

Pe3ynbraThl, mOMy4eHHBIE OJJHUM KaHAJIOM W3MEPEHHUS TeMIEePaTyphbl, MOTYT UCIOJIb-
30BaThCsl B PA3JIMYHBIX KaHAlaX BhIUUCIUTENS (B 3aBUCHUMOCTH OT BapuaHTa WCIOJTHEHUS
KaHajia BIYUCIIUTEIS).

— Kanaa usMepenusi 1aBjieHHsi COBOKYITHOCTh COCTAaBHBIX YaCTEH TEIJIOCUETUMKA
(Bximrouast JIJ1), oOecriednBarONMX U3MEPEHUE U WHIAMKAIMIO 3HAYCHUN HU30BITOYHOIO JaB-
JICHUSL.

— Kanaa BbIYHCIEHHS UCIIOIB3YET PE3yIbTaThl U3MEPEHUN OTHOTO MU HECKOJIBKUX
yJIbTPa3ByKOBBIX KaHAJIOB M3MepeHus pacxoaa Qy (oobema Vy), (B 3aBUCHMOCTH OT Bapu-
aHTa WCIIOJHCHMS KaHaja BBIYHCICHHMS), PE3yJIbTaThl U3MEPCHHUH OJIHOTO MJIM HECKOJBKHX
KaHaJIOB U3MEPEHUS TEMITepaTyphl, Pe3yIbTaThl U3MEPEHUNH OJHOTO MM HECKOJBKUX KaHa-
JIOB M3MEpEHUs JaBlicHUs (HaJIUYMe M KOJUYECTBO COOTBETCTBYET 3aKa3y), oOecrieuyrBacT
BBIUMCIICHUE M WHIUKAIIUIO BCEX U3MEPEHHBIX W BBIYUCICHHBIX 3HAYCHUN TTApaMeTPOB TeTl-
JIOHOCHTETISI M KOJIMYECTBO U3MEPEHHOMN TETUIOTHI.

— BapuaHT HCNOJTHEHHsI KaHAJAa BbIYHCIeHHA (J1ajee 1Mo TeKCTy — BapHaHT HCIIOJ-
HEHUS) OINPEIeIseT OTINYUTEbHBIE (DYHKIIMOHATLHBIE OCOOCHHOCTH KaHAJA BHIYHCIEHUSI
(HaOOp HCITOJIB3YyEeMbIX KaHAJIOB U3MEPCHHI U BBINTOJIHIEMbIC BhIYHcIcHUS). Kaxapii Bapu-
aHT WCTIOJNHEHUS SIBIIACTCS YHUKAJIBHBIM W HECET MPUCBOCHHOE TOJHKO €My O0O3HAa4YeHUE
(cm. Tabmuiy 3.2).

— Momnpukanusa cueryukoB (5M1, 5M2) ompenenser MakCUMaIbHOE KOJUYECTBO
yJIBTPA3BYKOBBIX KaHAJIOB H3MEPEHUS pacxoja U 3HAUCHHUS MPE/IEIOB J0MyCKaeMOi OTHOCH-
TEJIBHOM MOTPEIIHOCTH TPU U3MEPEHUN 00beMa U MacChl TETUIOHOCUTEISI AJIsI TUX KaHAJIOB
n3MepeHui cuetyrka. O6o3HaueHrne SMxX mpuMeHsIeTCs B TeX CIIy4asiX, KOrjaa uaeT peyb 00
o6oux moaudukanusx — SM1 u SM2.

— Kondurypanusi cueTuymka onpeseisercs codeTaHueM (B TOM YHCIC W KOJUYE-
CTBOM) DPA3JIMYHBIX KaHAJIOB W3MepeHHi. Omnpenensercs moTpeduTeneM npu oQopMICHUN
KapThl 3aka3a. OrpaHUYCHUS HACTYIAIOT MPU MPEBBIMICHUNA CXEMOTEXHUYECKUX BO3MOKHO-
creii cuerunka (cm. Tabawmiy 3.1).
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CBenenus s MOKynarteJiei

TemnoBomocuerunkrn CBTY-10M (nanee mo TEKCTy - CUETUMKH) SIBJISTFOTCS CJIOXKHBIMU
CpelICcTBaMHU MU3MEPUTEIBHON TEXHUKU U TPeOYIOT TP BBOJIE B AKCILTyaTaIUIO MTPOBEACHUS
MyCKO-HAIQJ0YHBIX PA0OT, BBHIMOIHSAEMBIX KBATU(PUIIUPOBAHHBIM TEPCOHAIIOM CICIU-
ATU3UPOBAHHBIX MPEATPUSITUH.

['apanTin wsroroButelns (48 MecsieB ¢ MOMEHTa OTIPY3KH) pPacCHpOCTPaHSIOTCS Ha
CUETUYMKHU, BBEJCHHBIC B SKCIUTYaTalMIO0 CICIUATU3UPOBAHHBIMU MTPEANPUITUIMH, HME-
IOIUMHU  COOTBETCTBYIOIIUE TOJHOMOYHUS OT (UpMbI-U3rotoButeis. bonee moapoOHas
uH(popmanus npuBeaeHa B pazzeie 16 «I'apaHTuu u3roToBUTEIS».

Ha ocHOBaHMM TOJ0XHUTEIBHBIX PE3YJIbTATOB IOCYJAPCTBEHHBIX HMCHBITAHUM U COOT-
BETCTBYIOLIETO pemieHus: ['occrangapra YKpanHbl CYETYMKM BHECEHBI B ['OCyapCTBEHHBIN
pEECTpP CPEACTB U3MEPUTENBHON TEXHUKH, JONYIIEHHBIX K MPUMEHEHUIO B YKpawHE, MOJ
Homepom Y947-07.

Ha ocHOBaHMH TOJIOKUTENBHBIX PE3YJbTATOB T'OCYJAPCTBEHHBIX HMCIBITAHUNW U CO-
OTBETCTBYIOLIEr0 pemeHuss PenepanbHOro areHTCTBa MO0 TEXHUYECKOMY PETYJIHMPOBAHUIO
u Mmetposioruu temnoBogocueTunkn CBTY-10M 3apeructpupoBanbl B ['ocynapcTBEHHOM
peecTpe CpelCTB M3MEPEHUM, NOMYIICHHBIX K NpuMeHeHut0 B Poccuiickoint deneparuu
nox Ne 24627-06.

3axmouenue Ne 365-TC Ympasienus mo HaA30py B dNeKTposHepreTuke PocrexHanzo-
pa TOATBEPXKIaeT cooTBeTcTBHE TeruioBogocuéTynkoB CBTY-10M  tpeboBaHusIM neii-
CTBYIOIIIMX HOPMATUBHBIX JIOKYMEHTOB MU OHHM MOTYT HMPUMEHSTBHCSA NI KOMMEpPUYECKOTO
ydeTa TeIUIOBOM SHEPrUU U TEIIOHOCUTENS B BOJSHBIX CUCTEMAaX TEIIOCHAOKEHUS.

Ceptudukar coorBetctBUst No POCC UA.MEG65.B01023, BbIIaHHBIN OpraHoOM 10
ceprudurkanuu cpencts usmepenuit “Comer” AHO “Ilotok-Tect” cucremsl
ceprudukanuu 'OCT P T'occranmapra Poccuu, mnOATBEpPkKAAET COOTBETCTBUE
tertoBoocuéTunkoB CBTY-10M  TpeGoBaHHMSM MO 3JIEKTPOMArHUTHOM COBMECTHUMO-
ctu o ['OCT P 51649 (n. 5.5) u T'OCT P 51522,

Mex1oBepoUYHbIi HHTEpPBA — HE O0jee 4-X JeT.

Cucrema kauecTBa cepTUu(PHUIIMPOBaHA B COOTBETCTBUU cO cTanaapTom SO
9001:2008.



1 Bseaenmue

Hacrosiiee pyKoBOJICTBO IO dKCIUTyaTanuu (ganee mo Tekcty — PD) comepkut cBeje-
HUSl O Ha3HAYEHUH U 00JaCTH MPUMEHEHUS, TEXHUYECKUX XapaKTePUCTUKaX U KOMIUIEKTHO-
CTH, NPUHLMIIE JEUCTBUS M KOHCTPYKLHMH, MPABWIAX MOHTa)Ka M BBOJA B IKCILTyaTallHIo,
MOPSJKE IKCIUTYaTallMl U TEXHUYECKOTO 00CITY>KUBAaHHSI CUETUUKOB.

B mporuecce skcmityaTauu CY€TYMKOB HEOOXOAMMO CTPOr0 PYKOBOJICTBOBATHCS IMOJIO-
KEHUAMU Hacrosmero PO.

B cBs3u ¢ mocTositHHOM pa0oTOM, HampaBIEHHOM Ha pacliupeHue (hyHKIIMOHAJIbHBIX
BO3MOKHOCTEM, YIyUIlIEHHE TEXHUUYECKUX XapAKTEPUCTHUK U MOBBIIIEHUE HAJIE)KHOCTH
CUYETUMKOB, MPEANPUITHE-U3TOTOBUTEIL OCTABIIAET 3a COOO MpaBO BHECEHUSI U3MEHEHUN B
KOHCTPYKIIMIO, HE ONIMCAHHBIX B HACTOAIIEM PO.

2 Hasnauenue

TenmnoBonocuerunku CBTY-10M npennazHaueHbl I8 U3MEPECHHS OTITYIICHHOTO WIIH
NOTPeOIEHHOr0 KOJIMYECTBA TEIVIOTHI M 00beMa TeTIOHOCUTEIIS.

CueTynKyd U3MEPAIOT Takke O0BbEM, MacCy, TeMIepaTypy M H30BITOYHOE JaBJICHUE
TETMJIOHOCUTEISI, BOJIBI WIIM KUIKOCTEH ¢ pa3MepaMu TBepAbix dactuil He 6onee 200 MkM u
Maccoii cyxoro ocratka He 6osiee 500 mr/n (masiee Mo TeKCTy — TETIOHOCHUTED).

2.1 Cderuuku, MOTYT IPUMEHSTHCS ISl YUETa, B TOM YHCJIE KOMMEPUYECKOT0, KOJIHIe-
CTBa TEIUIOTHI (B 3aKPBITHIX WJIK OTKPBITHIX CHCTEMaX TEIIOCHAOKEHUS) MIH 00beMa BOJIBI B
COOTBETCTBHUH C JCHCTBYIOIMMHU MPABWJIAMHU Y4eTa OTIyCKa U MOTPEOJICHUS TEIJIOThl WU
BOJIbI HA TTPOMBITIIUICHHBIX 00BEKTaX U 00BEKTaX KOMMYHAIBHOTO XO351CTBA.

2.2 CYEeT4YHMKHU MOCTABIISIFOTCS TSI HY K X03iCTBa Y KParHbI U HA IKCIIOPT.



3 TexHuuyeckue JaHHbIE

3.1 Cger4ukH, B 3aBUCUMOCTH OT HOPMHPOBAHHBIX 3HAYECHUH MPEAETOB OIYyCKAaeMO
MOTPEITHOCTH MPH M3MEPEHUH TEIUIOTHl, 00beMa M MAacChl TEIUIOHOCHUTENS, W JTMara30Ha
00BEMHBIX PacXOJIOB, B KOTOPOM OCYIIECTBIISIFOTCS 3TH M3MEPEHHSI, BBIITYCKAIOTCS CIICAYIO-
mmx Mogudukanmii: SM1 (morpemrHocTh n3Mepenus oobema 1%) nu SM2 (morpemrHocTs U3-
Mepenust oobema 2%).

3.2 Cuetuuku cootBeTcTBYIOT HcnonHeHnto Y XJI 4 mo 'OCT 15150. ITo ycroitunBo-
CTH K BO3JCHCTBUIO KIMMATHYECCKUX (DAKTOPOB BHEUIHEH CpPEIbl CUCTUYMKU OTHOCATCS K
rpynne ucnonaerns B4 mo 'OCT 12997, Ho mis nmama3oHa TeMIepaTyp OKPYKaroIero
Bo3ayxa ot 0 go + 50 °C mis Berunciurens, or MuHyc 40 mo + 70 °C 115 pacxogoMepHOTro
ydacTKa C yJbTPa3BYKOBBIMH JaTYMKAMH PACcX0jia, TEPMOMpPeoOpa3oBaTesieil COMPOTUBIIE-
nust TCII-C.

3.3 CuyeTyHKH MOT'YT 3KCIUTyaTHPOBATHCS MPH CICAYIOIINX YCIOBUSIX:
— armocdeprom aasienuu ot 84.0 no 106.7 Ila;
— OTHOCHUTEJIIBLHOH BIIaXHOCTH He Ooiiee 95 %0;
— HanpsHKESHUHW CETU ITUTAHHS
— 220 B (187... 242 B, yacrotoii (50 £ 1) I'iy;
— wm (36 £ 5.4) B, wacroroii (50 + 1) I',y;
— wm (24 £ 3.6) B, wacrotoii (50 £ 1) I'n.

3.4 Cueruuku coorBeTcTBYIOT TpeOoBaHusM JICTY 3339 «Temnocuerunku. OOmue
texuuueckue TpedboBanus», 'OCT P 51649 «TemnocueTuynku A BOASIHBIX CUCTEM TEILIO-
cHaOxxenust. O0mme rexanueckue ycnosus», 'OCT P 8.591 «TemmocueTunku TByXKaHAJIb-
HBIC JIJI1 BOJSHBIX CHCTEM TeIulocHaOkeHus. HopMmupoBaHue mpeaesioB J0MyCKaeMoOu Io-
IPEIIHOCTH TIPH  HM3MEPEHUSAX MOTpeOJIeHHONW aOOHEHTaMW  TEIJIOBOM  DHEpPrum»,
TV V 33.2-24579476.004-2001. CueTyuku MO 3IEKTPOMATHUTHONH COBMECTUMOCTH COOT-
BeTcTBYIOT TpeOboBanusam JICTY IEC 61326-1.

3.5 B cocTaB c4eTUHMKOB BXOJIAT CJIEAYIOIINE OCHOBHBIE (DYHKIIMOHAIBHbIE OJOKH:
— pacxoJOMEpHBbIC YYaCTKH C YyJIbTPa3BYKOBbIMU naTunmkamu pacxona (PY). Moryt
OBITH OJTHO- M IBYXJTy4€BbIE B 3aBUCHMOCTH OT 3aKa3a;
— Ttepmonpeodpaszosarenu conporusienus (TC);
— anektpoHHbIi 0710k CBTY-10M (BBIYHCIUTEND).
MaxkcruManabHO BO3MOXKHOE KOJIMYECTBO HCIIOJIb3YEMbIX KaHAJOB MU3MEPEHHUS U BbIUKC-
JIEHUS pUBEJEHO B Tadmuie 3.1

Tabawnma 3.1
Haspanue kaHana KosnuecTBo kaHayoB, MT. [Ipumeyanue

VYbpTpa3ByKOBOM KaHAJl HU3Me- 1...5 B 3aBHUCHUMOCTH OT KOJIMYECTBA JIy-

pEeHUs pacxoaa yen B PY

NMnynibCHBIA KaHAI U3MEPEHUS 2

o0bema

Kanan uzmepenuns remneparypsl 8

Kanan nzMepenus gaBjieHus 4

Kanan Beraucnenus 1..4 B 3aBucuMOCTM OT BapuUaHTOB HC-
IIOJIHEHUM W KOJMYECTBA Jy4eH B
Py




3.6 CueTunmk MMeEeT YeThIpE HE3aBUCHMBIX KaHaia BBIYUCIICHUsA. KaHal BBIYMCICHUS
WCIIONIL3YET PE3yJIbTaThl U3MEPCHHSI Pacxojia, TEMIICpPaTypbl, MABICHHUS JII BBIYUCIICHUS
M3MEpPEHHOI0 Teria, 00beMa, Macchl, ... Kaxaplii W3 KaHAJIOB BBIYHUCICHHUS MOXKET HMETh
pa3IYHbIe BapHAHTHI UCTIOTHEHHS. OTINYHTEIbHBIC (PYHKIIMOHAIBHBIE OCOOCHHOCTH BapH-
AQHTOB WCIIOJHEHUS KAHAJIOB BHIUYMCIICHHUS W KOJIMYECTBO OCHOBHBIX (DYHKIIMOHAJIBHBIX OJI0-
KOB, HCIIOJIb3YEMBIX KaHAJOM, MpHUBEACHBI B Tabmuie 3.2 (MoapoOHO pacCMOTPEHBI B MPH-
noxxenuu B).

Tabmuma 3.2
OTnuyuTebHBIE KOHCTPYKTUBHBIC U BapuaHT ucnonHeHus
(YHKIIMOHAJIbHBIE OCOOCHHOCTH 1|11 2 |2/112/21 457191011 11/1]12

1 KomudectBo PY 1111|122 |2|2|2|2]|2]|2
2 KomuuectBo TC 1/-|12|2 |12 |2|3|4|3|4]3]|2
3 H3mepenwue TemriepaTypbl BOJIbI B [N N PO U P R U R R AP A IO
0OpaTHOM TPYOOIPOBOIE

4 VIsMepenue TeMIEpATYpbl XOJMOMHOK| | | | | | | A I I I I
BOJIBI

5 Wsmepenue temmeparypel B cucteme| || | [ [ | || I R R
rOpsiYero BOJIOCHA0KCHHUS

6 W3mepenne oObemMa TEIIIOHOCUTEIIS el s lel el el e lelel sl sl s+
B I0JIAIOIIIEM TPYOOIPOBOJIE

7 Vismepenne o0bema TEIIOHOCHTENS | | | A A A I IO A I IO R
B 00paTHOM TpyOOIPOBOIE

8 H3mepenne oObeMa BOJIBI B CHCTEME N O I I I I I I I I R
BOJIOCHA0KEHUS

9 H3mepeHHE TEIUIOTHI OTOTICHHS o T I A O I O T I S 2
10 Usmepenue temnotel [ BC — == =] =|=|=-|=|=|+]|+]+]|+
11 Muaukanus yTeuKd BOJIbI — - = =] =+ |+ |+ ]| =]+ ]|+ ]|+ ]|+
12 Viamepenue obbema moamurodHon Bo-| | | | | | | | A N N
b1

[Tpu xomrutekTayu cuetTurka PY ¢ 1ByMs n3mMepuTeIbHbIMU JTydyaMy BO3MOXKHA peaTn3arus
TOJIBKO TaKMX BAPUAHTOB MCIIOTHEHMSI, B KOTOPBIX HCIIOIB3YETCS PE3yIbTaThl U3MEPEHUS PacxXo/ia B
0JIHOM TPyOOIIPOBOJIE.

3.7 Ilo oTtmenbHOMY 3aKa3y B COCTaB CUETUMKOB MOTYT BXOAUTH A0 ueTbipex [/, mpe-
00pa3zyronux U30bBITOYHOE JIaBJICHUE B MPOMOPIIMOHAIBHBIN JIEKTPUYECKUM CUTHAJI TOKa B
nuarazoHe otT 4 1o 20 MA.

Mertposiornueckue xapakrepuctuku [/ oroBapuBaroTcsi B COOTBETCTBUU C OTACIBHBIM
3aKa30M.

ITonap30BaTeTh MOXKET IO CBOEMY YCMOTPEHHIO MCIIOIB30BaTh Jr00kIe JI/] ¢ anamorny-
HBIM BBIXOJIHBIM CHUTHAJIOM. IIpu 3TOM TOYHOCTH U3MEPEHUS JABICHUS OYyJIET OMPEaeIIThCs
B COOTBETCTBUH C II. 3.39.

MakcumanbHOE 3HAUCHUE JaBJICHUS, U3MepsieMoe cueTankom, 40 Kre/em’.

3.8 B cocrtaB c4eTUHKOB MOXKET BXOAUTh 10 BochMu TC. JJonomuurenabHbie (He 3azcii-
CTBOBaHHBIC B KaHaax BbrurcieHus) TC MOTyT MCIOIBL30BATHCS JIUISI KOHTPOJISI TEMIIEpaTy-
PBI TPOU3BOJIBLHBIX CPEL.
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3.9 K cuerynky MOTYT MOJKIIOYATHCA JO JIByX BHEIIHHX PACXOJOMEPOB C HUMITYJIbC-
HbIMHU BbIXOZaMU. CUETYMK COBMECTHO ¢ BHEITHUMH PacXoJIOMEepaMH ITPOU3BOIUT HAKOILIE-
HHE 00beMa, 0TOOpakaeT Pe3yabTaThl HA HHIWKATOPE M COXPAaHSICT UX B apXHUBE.

MoryT HCTOIB30BaThCSI CYETUUKU C BBIXOJAMHU THUIA «OTKPBITHIA KOJUICKTOP», WIH C
AKTUBHBIMH BBIXOJaMU. MaKCHUMaJIbHOE BBIXOJAHOE HAMPSIKCHHWE I aKTUBHBIX BBIXOJIOB
10 B. MakcumainbHast 4acToTa BXOAHBIX UMITyibcoB — 1000 I,

3.10 Cueruuku orobOpaxkaroT pe3ynbTaThl U3Mepenuit B cucrteme equann; CI'C (I'kan/y,
['kan, xkre/em”) wm CU (MBr, T'[Ix, MIIa). [Tonp3oBaTens cam BHIOHpaeT TpeOyeMblil pe-
UM OTOOPAKEHUSI U MOKET MEHSTH €ro B MIPOLIECCE BBOJIA B AKCILTyaTaLUIO.

B nanpHeiiiieM B ONMCaHUM UCTIONB3YIOTCS €IMHULIbI n3MepeHus cuctembl enunul CI'C.

3.11 KoHCTpyKIUsl BHIYMCIUTENS MMO3BOJISIET BHIBOJUTH HA MHIUKATOP U MO MHTEepdeil-

caM CBSI3U 3HAYCHMSI CIEAYIONUX (DU3NUECKUX BEITHUUH:

— remwiotsl, ['Ix (I'kan);

— TeruoBoi MorHocTH, MBT (I'kain/y4);

— temtoBoi MomHocTH ['BC (s nucnonuenuit 10, 11, 11/1, 12), MBT (I'kan/q);

— temwnotel 'BC (ms ucnonuennii 10, 11, 11/1, 12), I'JTx (I'kan);

—  00beMa (Macchl) TIUIOHOCHTEIIS MM BOBI, M- (T);

—  00BEMHOTO (MAaCCOBOIr0) PacX0/a TEILIOHOCHTEIS HITH BOIBI, M /4 (T/4);

— obwemHoro (maccoBoro) pacxona Bojabl ' BC (mas mcrmonuenunii 10, 11, 11/1, 12),
M/ (T/);

— TeMIlepaTyphl TEIUIOHOCUTEIIS B MojarolieM Tpyoonposoie, °C;
— TeMmmepaTypbl TEIJIOHOCUTEINSI B 00paTHOM TpyOornpoBojge, °C;
—  MBGBITOYHOrO JABJICHHS TILIOHOCHTENS it Boasl MITa (kre/cM?);
— BpEMEHHU HapaOOTKH U MPOCTOS, Y,
— TEKYIIEero BpeMeHH (9achl, MUHYTBI, CEKYHJIbI) U JaTHI.

3.12 BrluncnuTenh XpaHUT B MaMSITH apXHWBHBIE JaHHbIE 00 W3MEPEHHBIX 3HAYCHHSIX
TETUIOBOM dHEPruu U oO0beMa (MM MacChl) TEIUIOHOCUTENS, BpeMEHU HapaOOTKU U MPOCTOS,
a TaK)Ke O CPEHUX U3MEPEHHBIX 3HAYCHUSIX TEMIIePaTyphl:

3a yac - B Teyenre 100 mpeamecTByOMUX CyTOK (II09acOBOM apXMB);
3a CYTKH - B TEYECHUE 3 MPEAMIESCTBYIONINX JIET (HOCYTOYHBIH apXUB).
Bcest xpanumast nHpopManus U u3MepsieMbie TTapaMeTpbl MOTYT OBITh IEpeIaHbl uepes3
uHTepdeiiceo cs3u (RS232, RS485, ...).

3.13 KonuuecTtBo pa3psaoB HUGPOBOro MOKA3BIBAIOLIETO YCTPOUCTBA BHIYUCIHUTENS CO-
CTaBISICT NP WHAUKALINU:
— TEIUIOBOW YHEpruu, 00beMa (Macchl) TEIUIOHOCUTEIS ITH BOJIBI — 8;
— TEIJIOBOI MOITHOCTH, 00BEMHOT0 (MAacCOBOT0) pacxo/ia TETNIOHOCUTENS HITH BOIBI —

5;

— TemImepaTyphl TEINIOHOCUTEINS B MOJAIOIIEM U 00paTHOM TpyOOIIpOBOAAX, TEMIIEpa-
TYpbI XOJIOAHOM BOJABI — 5;

—  U30BITOYHOTO JIaBJICHUS TEIJIOHOCUTEIS WM BOJBI — 3;

— BpPEMEHH HapaOOTKH WK MTPOCTOs, TEKYIIEro BpEMEHU — 7,

— maTel — 8.

3.14 llena eauHUIIBI HAUMEHBIIETO pa3psla HU(PPOBOTO MOKA3BIBAIOIIETO YCTPOUCTBA
BBIYUCIIUTENSI COCTABIISACT MPU UHIUKAIIUN
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— rtemnots - ot 107 10 1 T'kan (ot 10" 01T JIK);

—  o6bema (Maccsl) TertorocHTe s i Boasl — ot 107 1o 1 m° (ot 107 10 1 1);

— obbemHoro (MaccoBoro) pacxojaa teronocuress wid Bogasl — ot 0.001 g0 0.1 Mg
(ot 0.001 1o 0.1 1/9);

— remioBoi MomHocTH - 0T 0.001 10 0.1 I'kan/u (ot 0.001 no 0.1 MBT);

— TeMIIepaTyphl TEIJIOHOCUTENS B MOAAIOIIEM H 00paTHOM TpyOOIpoBOaaX, TeMIEpa-
TYpbI X0JIOHOM Bo/bI M Temneparypsl Bojsl B cucteme ['BC - 0.01 °C;

—  UBGBITOYHOrO JABNEHHS TeronocHTenst win Boxs — 0.1 kre/em? (0.01 MITa);

—  BpeMeHH HapaboTKH MM mpoctosi — ot 10 10 1 u;

— TEeKyLIero BpeMeHu — 1 MuH.

3.15 [Imama3oHbl M3MEpPEHUs pacxoJa U TEIUIOBOW MOIIHOCTH YKa3aHbl YKa3aHHbBIX B
tadmure 3.3.
B tabnwuie ykazanbl 3HaueHHsE MUHUMAIBHOTO (Qpin), mepexonHoro (Q) n Mmakcumab-
Horo (Qp), a TakyKe MHHUMAJIBHBIN H3MEPAEMbIH pacxon Qmm.

Tabnuma 3.3
VcnoBaoe | Jnama3oH 00beMHOr0 pacxoa TertoHocurens (Boabl), | Juama3on TemioBoii
0003HaueHuE Mg MoIIHOCTH, ' Kan/4
PY Qmm Qmin Qt Qmax
PVY-20 0.03 0.06 0.12 6 or 1.5-10* 10 0.95
PVY-25 0.05 0.1 0.2 10 ot 0.00025 no 1.5
PY-32 0.11 0.22 0.6 22 ot 0.00055 no 3.5
PVY-40 0.2 0.4 0.8 40 ot 0.0001 go 6
PVY-50 0.35 0.7 1.4 70 or 0.0018 no 11
PVY-65 0.6 1.2 2.4 120 ot 0.003 10 19
PVY-80 0.9 1.8 3.6 180 ot 0.0045 no 28
PVY-100 1.4 2.8 5.7 280 ot 0.007 o 43
PVY-125 2.25 4.5 8.8 450 or 0.011 o 68
PVY-150 3.25 6.5 12.7 650 or 0.016 1o 100
PVY-200 5.75 11.5 23 1150 ot 0.028 10 175
PVY-250 9 18 35 1800 ot 0.045 no 272
PVY-300 13 26 51 2600 or 0.065 10 393
PVY-350 17.5 35 69 3500 ot 0.087 1o 530
PVY-400 22.5 45 90 4500 or 0.11 o 680
PVY-500 35.5 71 141 7100 or 0.17 o 1060
PVY-600 51 102 204 10200 or 0.25 o 1540
PVY-700 70 140 277 14000 or 0.35 o 2115
PVY-800 90 180 362 18000 ot 0.45 o 2720
PVY-900 115 230 458 23000 ot 0.575 no 3475
PVY-1000 142 285 565 28500 or 0.71 o 4275
PVY-1200 205 410 820 41000 ot 1.025 no 6150

3.16 Jlns TpyO OonbmInX IUaMETpPOB BO3MOXKHO MPHUMEHEHHE BPE3HOTO KOMIUIEKTA, KO-
TOPBIN UCTIOJIb3YETCA JJIsl YCTAaHOBKHU OJTHOM WJIM JIBYX Map YJIbTPa3BYKOBBIX JATUYUKOB B YXKeE
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POJIOKEeHHbIE TPpYyObl. PacnipocTpansiercst Ha TpyoOorpoBoibl nuamerpom ot 200 1o 2000 mm
2 g .
¢ pabounm gaBneHreM PN < 2.5 MITa (25 krc/cm® ) X010/1HOM ¥ ropsiueii BOIbI

3.17 Jlmanma3zoH HW3MEpEHUU TeMIIepaTyphl TEIUIOHOCHTEIS B TOJAIONIEM W O0OpaTHOM
Tpybomnposoaax ot 0 no 150 °C.
Jluarma3oH U3MEPEeHHs BCIIOMOTraTeIbHbIX (KOTOpPbhIC HE YYaCTBYIOT B BHIYMCIICHUHU TEIl-
na) Temmeparyp ot -49 °C no 150 °C.

3.18 CueTuuk M3MepseT TEIUIOBYIO SHEPTHIO MPH PA3HOCTU TeMIEpaTyp TEIJIOHOCUTENs
B mojatorieM u ooparaom Tpybomposoaax (A T) or 0 mo 150 °C. B nuana3one paszHocTH
temrepatyp ot 2.5 10 150 °C morpentHocTs U3MEpeHus TETIOBON YHEPTUU HOPMUPYETCS.

3.19 HudopmarmoHHbie KaHAIBI CBA3M CUCTUMKA'

Tabmnuna 3.4
Kanai cBsizu Komrutekranms Onucanue
RS232C bazoBas [TogkmtoueHne K KOMIIBIOTEPY, MOJEMY, JIOKalb-
HBIM CETSIM M HHTEPHETY .
USB Host ITo 3akazy 3anuck apxuBHoi nHbopmarmu Ha USB Flash
RS485 ITo 3aka3y [Moxneprxka nmporokoaa Modbus
[Ipumeuanus:

1. TloxgkiroyeHWE K JIOKAJIBHBIM CETSIM W MHTEPHETY Yepe3 JOTIOTHUTEIbHBIC aiarTe-
pul. [IpoTokoBl CBsI3W 3aBUCAT OT Mcmoiibzyemoro amamnrepa (UDP, TCP/IP, http,

)

3.20 B COOTBETCTBMH C 3aKa30M CYCTUYHKH MOTYT UMETh JIBAa aHAJOTOBBIX BBIXOJIHBIX
anekTpudeckux curnaiza HanpspokeHus (0...10 B) wium Toka (4... 20 MA), nponopiimoHaib-
HBIX OJTHOM M3 HMKETICPEUUCIICHHBIX (PU3NUYCCKUX BEITNIMH:

— TeMIieparype TEIUIOHOCHTENS B mojatomieM (00paTHOM) TpyOOmpoBOE, BOJIBI, XO-
JIOJTHOU BOJIBI,

— U30BITOYHOMY JABJICHHUIO TEIJIOHOCHTENS (BOJIBI);

— 00BEMHOMY PacXojy TEIUIOHOCHTES (BOBI).

IIpumeuanue . [lo 3aka3y noTpeOUTeNe aHATOTOBBIC JIEKTPUUECKUE CUTHAIBI MOTYT
OBITH MPOTIOPIIMOHATBHBI APYTUM (PU3HUECKUM BETUUINHAM, H3MEPSICMBIM CUCTUYNKAMHU.

[ToHoe omucaHue (YHKIMA aHAJIOTOBBIX BBIXOJHBIX CHIHAJIOB IPHUBEACHO B
[IIMMH.407251.005 P31 («BcTpoeHHBIH OJI0K peryIupoOBaHHsI»).

3.21 BreIxogHOE CONMPOTHUBJICHUE AHAJIOTOBBIX MOTEHIUAIBHBIX BbIX00B 50 OM, Makcu-
MabHBIA TOK Harpy3ku 10 MA.
MakcumanbHOE COPOTUBIIEHNE HATPY3KH 11 TOKOBBIX BbIx0/10B 300 Om.
[Ipenen npuBeneHHON MNOTPEIIHOCTH (HOPMHUPOBAHUS HAMPSHKEHUS NIl AHAJIOTOBBIX
BBIXO/IOB IIPH CONPOTHUBICHUU Harpy3ku He MmeHee 20 kOwm - £1%.
[Ipenen mpuBeAeHHONW TOTPENTHOCTA (OPMHUPOBAHUS TOKA JIJIST AHAJIIOTOBBIX BBIXOJIOB
pu conpoTuBiieHNU Harpy3ku He Boime 300 Om - £1%.

3.22 HomuHanabHOE HAIpPSHKEHHE MUTAHUS CUETUYUKOB MOxeT ObiTh 220 B, nnu 36 B,
i 24 B nepeMeHHOro Toka HOMUHAIBHOM YacToToi 50 I’ Mtk MoCcTOSTHHOTO TOKa.

3.23 TIlo 3aka3y B CUETYHMK MOXKET OBITh YCTAHOBJICH OJIOK PE3epPBHOrO MUTaHHs (aKKY-
MYJISITOPBI). BpeMst paGoThl OT GJI0Ka pe3epBHOIO MUTAHHS 3aBUCUT OT MCIIOJIb3YEeMON KOH-
¢urypanuu cuerdynka. [Ipu koHuryparuu cueTdanka 03 JIMHEHHBIX BBIXOJIOB U U3MEPHUTE-
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Jiel JaBJeHUsS BpeMs paOOThl OT TMOJHOCTBIO 3apsHKEHHBIX aKKyMYJISITOPOB COCTABIIIECT HE
MmeHee 15 yacos.

3.24 Bepraucautens 000pyI0BaH MAThI0 AKTUBHBIMH UMITYJILCHBIMH BBIXOJAMH C HArpsi-
xeHuem «1» 3.3 B.

MakcumanbHas 9actoTa cienoBanus umiryiabcoB 1000 I,

MunumansHoe conpoTtusienne Harpy3ku 10 KOw.

JlnanazoH yCTAaHOBKHM Beca HWMITyJibca (yCcTaHABJIMBAeTCS MoJb3oBarenaem) oT 1 1o
9999999 umn./en. I'ne «em» - eAMHUIIA U3MEPEHUS ITPeoOpa3yeMoil GPU3NIECKOIN BEITMYMHEI.
[lo1b30BaTENb MOXKET BBIOHPATH U3 CICAYIOUINX (H3MUCCKUX BENHUMH. 00beM (HMIL/MY),
macca (umi./t), Terutota (umi./T k).

3.25 MoiHoCTh, oTpedisieMas cueTyuKaMu, He rpeBbimaet 15 BA.

3.26 uametpsl ycinosHoro mnpoxona (DN), rabaputhbie pa3mepsl u Macca PY, a takke
mmHa U Macca TC B 3aBUCUMOCTH OT UX THUIIA, YKa3aHbl B Ta0aunax 3.7, 3.8 1 Ha pUCyHKax
3.1,9.38.

IIpumeyaHnus

1 Jomyckaercst yBenuueHue oOIeit aiuHbl PY 3a cueT m3MeHEeHUs JUTMHBI PSMO-
JIMHEVHBIX Y4acTKOB PY 110 M mociie MeCT yCTaHOBKM YJIBTPa3BYKOBBIX JTaTUMKOB pac-
X0/J1a.

2 DN — o6o3HaueHue yCJIOBHOTO MPOX0Ja, YUCICHHOE 3HAUYEHUE KOTOPOTO MPH-
0JIM3MTEIbHO PABHO BHYTPEHHEMY AUAMETPy NMPHCOEIMHAEMBbIX 4acTeil B MeCTe CO-
enunaenus (B coorBerctBuu ¢ [OCT 28338).

3.27 Kanainbl BRIYUCIEHUN UCTIOTHEHHH 2 1 5 Mmoaudukanuu SM1 cOOTBETCTBYIOT Kiac-
CY TOYHOCTH 2, MOAU(UKAuU SM2 COOTBETCTBYIOT KJIACCYy TOYHOCTH 2.5, a UCTIOTHEHU 4,
7,9, 10, 11, 12 — xnaccy Tounoctu 4 mo JICTY 3339-96.

Kananber Beraucnenuii ucrnosHennii 2 u 5 mogudukammii SM1 cOOTBETCTBYIOT KIIAcCy
tounoctu C, a cuerunku moauduxammii SM2 — kimaccy Tounoctu B mo TOCT P 51649 2000.

Kanane! Beruncnennit ucnonnenus 9 moauduxanuu SM1 cooTBeTCTBYIOT Kiaccy B, a
Moaupukanun SM2 — knaccy A o 'OCT P 51649 2000.

[Ipenenbr TOMyCTUMOM OTHOCHUTEIIBHOW IMOTPEITHOCTH M3MEPEHHS TEIUIOBOW SHEPTHUU
ucrnionHenuii 4, 7, 10, 11 u 12 monudukaruit 5SM1 u SM2 coOTBETCTBYIOT paCCYUTAHHBIM I10
I'OCT P 8.591-2002.

3.28 Kananel BbryuciaeHud ucnojHeHu 7 M 11 OTHOCATCS K ABYXKaHAJIbHBIM TEILIO-
cuetunkam moaudukaiuu | mo 'OCT P 8.591 — 2002, Kanans! BeIUHUCICHUH UCTIOTHEHUT 4,
10 u 12 oTHOCATCS K AByXKaHAJIbHBIM TertocueTankaM Moaudukanum |1 mo T'OCT P 8.591

—2002.

3.29 TIlpenenbl momyckaeMoW OTHOCHTEIBHON TMOTPENTHOCTH KAHAJIOB BBHIYUCIICHHS HC-

nosHeHui 2, 5 monudukanuu SM1 npu u3MepeHnu KOJINYeCcTBa TEeIJIOThI COCTABIISIOT!

— £1.5% (x4 %) —npu AT ot 20 °C (BxarounrtensHo) 10 150 °C (BKIIOYUTEIBHO);

— +2% (£ 4 %)—npu AT ot 10 °C (BxirounrensHo) o 20 °C;

— £5% (£ 6 %) —npu AT ot 2.5 °C (Bximountenbro) g0 10 °C.

B cxo0Okax mpuBeieHbl HOPMUPOBAHHBIC 3HAYCHHSI OTHOCHTEIBHOMN MOTPEIIHOCTH MPH
MU3MEPEHUH KOJMUYECTBA TEIUIOTHI B MHTEPBAJIC TUAITa30HOB 00EMHOI0 PacXoa TEIIOHOCH-
tens o Qmin (BkimrounTteabHO) 10 Qt.
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3.30 IIpenenbl momyckaeMoW OTHOCHUTEIBHON MOTPEIIHOCTH KAHAJIOB BBIYMCIICHHS HC-
NoJIHeHUH 2, 5 Mmoaudukanuii SM2 npu u3MepeHnn KOJIUYECTBA TEIUIOTHI COCTABIISIOT:
— £25% (x4 %) —npu AT ot 20 °C (BxmrounrtensHo) 10 150 °C (BKIIOYUTEIBHO);
— 3% (£4 %) —npu AT ot 10 °C (BxirountensHo) jgo 20 °C;
— £55% (£ 6 %) —npu AT ot 2.5 °C (BrirountesnsHo) g0 10 °C

3.31 Ilpenmenbl momyckaeMod OTHOCHTEIBHOUN TOTPENIHOCTH KAaHAJIOB BBIYUCIICHHS HC-
nosaennid 4, 7, 10, 11, 12 momudukamun SM1 npu u3MepeHUH KOJWYECTBA TEIUIOTHI CO-
CTaBJIAIOT.

+ 4% tpu yCI0BUSIX:

— OTHOIIEHUS MacC TETUIOHOCUTEISI, TIPOXOIAIIETO M0 0OpaTHOMY M TOJAIOIIEMY TPY-
oomposoaam f =Q2/Q1 < 1.0;

— 20°C<AT<150°C u AT >0.34-T1;
+ 5% npu yciaoBUsIX:

— OTHONIEHHUS MAacC TEIUIOHOCUTEJIS, MPOXOISAIIETo 10 00OpaTHOMY M MOJAIOIIEMYy TPY-
oompoBoaam f =Q2/Q1 < 0.96;

— 10°C<AT<20°CwuAT=>0.25T1;
+ 8% npu ycnoBusIX:

— OTHOIIEHUS MacC TEIUIOHOCUTEIS, TIPOXOIAIIETO IT0 0OpAaTHOMY M TOJIAIOIIEMY TPY-
oomposoaam f =Q2/Q1 < 0.87;

— 25°C<AT<10°CwuAT >0.06-T1.

3.32 Ilpenmensl momyckaeMod OTHOCHTEIBHON MOTPENIHOCTH KaHAJIOB BBIYUCIICHHS HC-
nosaennid 4, 7, 10, 11, 12 mogudukamuu SM1 npu u3MepeHnr KOJWYECTBA TEIUIOTHI IS
KOHKPETHBIX 3HaueHWil (quama3oHoB) kodddummentoB f u K cooTBeTcTBYIOT 3HAYCHHUSIM,
IPUBEJICHHBIM B Tabsuie 3.3.

Ta6numa 3.5
[Ipenenbl qommyckaeMoi OTHOCUTEIBHOM MTOTPEIIHOCTH
3HaueHme SHayeHue IpH U3MEPEHNH KOJIMYECTBA TEIUIOTHI, IIPH PACXOJIE
koa(purental ko3pdpuuuenta TemmonocuTes Q
f : Qt <Q < Qmax Qmin<Q < Qt
1 05<k<1 +4% —
1 0.275<k<0.5 +5% —
1 0.24 <k <0.275 +6% —
0.95 05<k<1 +4% —
0.95 0.25<k<0.5 +5% —
0.95 0.2<k<0.25 +6 % —
0.85 05<k<1 +4% +6%
0.85 0.25<k<0.5 +4% —
0.85 0.1<k<0.25 +6% —
0.75 05<k<1 +4% +6%
0.75 0.25<k<0.5 +4% —
0.75 0.06 <k <0.25 +5% —
0.55 05<k<1 +4% +6%
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[Ipenensl 1ommycKaeMo OTHOCUTEIBHON MOTPEITHOCTH
SHaueHue 3HaueHue TIPY U3MEPEHHMHU KOJIMYECTBA TEIUIOTHI, IIPH PACXOJIe
koapurental koapdunuenta TemmonocuTes Q
f k )
Qt < Q < Qmax QmIin<Q < Qt
0.55 0.25<k<05 +4 % +7%
0.55 0.06 <k <0.25 +4 % +8 %
[Ipumeuanus

1 f — makcuMajbHOE 3HAUCHHE OTHOIICHHUS Pacxoja B oOpaTHOM TpyOONpPOBOJC K
pacxojy B MOJAr0IIEeM TPyOOIpoBO/IE.

2 k=(T1-T2)/T1, rue 3navenust T1 u T2 3adukcupoBaHbl B OJJMH MOMCHT BPEMEHHU.

3 MunumansHoe 3HaueHue T1 npunsto paBubiMm 40 °C.

4 3nak “— O3HAYaeT, YTO MPHU ITUX NMApPaMETPAX TEIJIOHOCUTENS MOTPEIIHOCTh HE
HOPMUPYETCSI.

3.33 Ilpenensl momyckaeMod OTHOCHUTEIBHOM MOTPEIIHOCTH KAaHAJIOB BBIYUCICHHS HC-
nosaeHun 4, 7, 10, 11, 12 momudukanun SM2 npu u3MepeHHH KOJIWYECTBA TEIUIOTHI CO-
CTaBJISIOT:

— £4% (£ 6 %) —npu AT ot 20 °C (BxirounteabHo) 10 150 °C (BKIIOYUTEIBHO);
— 5% (£ 7 %) —npu AT ot 10 °C (BxmrouuntensHo) jgo 20 °C;
— 6% (£ 8 %) —npu AT ot 2.5 °C (Bximrountenbro) g0 10 °C.

IIpumeyanmne — yKazaHHbIC [IPEIEIIbI TOIYCKAaE€MON OTHOCUTEIBHON NIOIPEIIHOCTHU CIIpa-

BEJUIMBBI NIPU YCIIOBUAX, YKa3aHHBIX B 11.3.34.

3.34 Tlpenensl nomycKaeMol OTHOCHTEIBLHON TOTPEIIHOCTH KAaHAJIOB BBIYUCIICHHS HC-
nosHenu#t 4, 7, 10, 11 u 12 mogudukanuu SM2 npu u3mMepeHuHu KOJIMYECTBA TEIJIOTHI CO-
CTaBJISIOT:

4%, TIpu yCIIOBUSX:

— OTHOIICHUSI MAcC TETIOHOCUTEIIS, TPOXO/SIIETO 0 00PaTHOMY U TIOJAI0IIEMY TPY-
oomposoaam f =Q2/Q1 < 0.95;

— MHHUMAJIBHO BO3MOKHOM 3HAYE€HUH TEMIIepaTypbl BOABI B MOJAIOIIEM TPYyOOIpo-
Boze tImin =40 C °;

— MHHUMQJIBHO  BO3MOXXHOM  3HAYCHHHM  TEMIEpPaTyphl  XOJOJHOH  BOJBIL
tx.s. min=5C °;

— MHHHMAJIBHO BO3MOXKHOM 3Ha4eHUU Kod3duuumenta kK = (t1 — t2)/t1: k min = 0.5.

5%, Ipu yCIOBUSIX:

— OTHOUICHHUSI MAcCC TETJIOHOCUTEIIS, TPOXOASIIETO 0 00PaTHOMY U HOJAIOIIEMY TPY-
oomposoaam f =Q2/Q1 < 0.85;

— MHHUMAJIBHO BO3MOYKHOM 3HAYEHUHW TEMIIEpaTypbl BOJABI B MOJAIOIIEM TPYyOOIpo-
Bosie tImin =40 C °;

— MHMHUMAQJIBHO  BO3MOXXHOM  3HAYCHMHM  TEMIEpPaTypbl  XOJOJHOHW  BOJBIL
tx.s. min=15C °;

— MHHHMAJIBHO BO3MOXKHOM 3HaYeHHH Koddunumenta K = (t1 — t2)/t1: k min = 0.25.

3.35 Ilpenensl momyckaeMod OTHOCHUTEIBHON MOTPEINIHOCTH KAHAJIOB BBIYUCIICHHS HC-
nostHeHust 9 moaudukanuu SM1 nmpu n3MepeHnn KOJTNYECTBA TETUIOTHI COCTABIISIOT!
— 2% (£5%)—npu AT or 10 °C (BrirountensHo) 10 150 °C (BKIFOUUTENIBHO);
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— 5% (£ 7 %) —npu AT ot 2.5 °C (Bimrountenbro) o 10 °C.

3.36 Ilpemensr momyckaeMod OTHOCHTEIHHON TMOTPENIHOCTH KAHAJIOB BBIYUCIICHHS HC-
noaHenus 9 Mmoaudukaun SM2 mpu U3MEPEHHH KOJTHMYECTBA TEIUIOTHI COCTABIISIOT!
— +£35% (5 %) —npu AT ot 10 °C (Bxirountenbho) 10 150 °C (BKIIOYUTEIBHO).
— £55% (7 %) —npu AT ot 2.5 °C (BrirountennpHo) g0 10 °C;

3.37 Tlpenensl momycKaeMOil OTHOCUTEIBHOW MOTPENTHOCTH CYETUMKOB TPU U3MEPCHHUH
o0beMa (Macchl) TETUTOHOCUTEISI MJIM BOJIBI COOTBETCTBYIOT MPUBEICHHBIM B TabuIe 3.4.
Tabnuua 3.6

[Ipenenbl qomyckaeMor OTHOCUTEIBHOM MOTPEIIHO-

Jluama3oH pacxoja cty, %, 1 MoauduKanui
5M1 5M?2
Ot Qmin (BxmrounTenbHo) 10 Qt. +3 + 3

Ot Qt (BKJIFOUHTENBHO) JI0

+ -
Qmax (BKJIIOYHTETHHO) +1 +2

J171st pacxoJ10B HUXKeE (j MOTPEITHOCTh U3MEPEHUS cocTaBisieT 6 %0.

[Ipenensl nonmyckaeMon OTHOCUTEIBHON MTOIPEMIHOCTH YJIBTPA3ByKOBOTO KaHaia U3Me-
peHHs pacxoja IMPH HCIOJb30BAaHMKM BPE3HBIX YIBTPa3BYKOBBIX JAaTYMKOB pacxoja Ha
y4acTKe JEHCTBYIOMIETO TPYOOIPOBOAA MPU OCYIIECTBICHUH METOIUKH BPE3KH COTIIACHO
«I1TMMH.400625.001 N»:

— £ (3+0.2/V) % — npu 0gHOIyYEeBOM 30HIMPOBAHUHN TTOTOKA.

— +(1.5+0.2/V) % — npu AByXJTy4eBOM 30HJAUPOBAHUH ITOTOKA,

riae V — CKOpOCTh MOTOKA B TPYOOIIPOBO/IC HA YYaCTKE YCTAHOBKU BPE3HBIX YIIBTPA3BY-
KOBBIX JTaATYUKOB Pacxojia.

3.38 Ilpenensl momyckaeMod aOCONIOTHOW MOTPEUTHOCTH CUETYUKOB IMPU HU3MEPEHHUH
Temnepartypsl Tersionocurens - + 0.2 °C.
[Ipenens! qomyckaeMoil aOCOMIOTHON MOTPEITHOCTH CYETYMKOB MPH U3MEPEHUH Pa3HO-
ctu temneparyp cocrasisier * (0.1+0.001-AT) °C, rae AT — uncI0BOC 3HaYCHHE PA3HOCTH
TEMIIEpPATyp, BEIPAXKEHHOU B rpagycax Llenbcusi.

3.39 Ilpenensl gomyckaemoil MPUBEACHHOW MOTPEIIHOCTH CYETYMKOB MPU HW3MEPECHHUU
JIABJICHHUS COCTABJISAIOT:
— 0.5 % npu ucnonwszoanuu [1J], BXoas11ero B KOMIUIEKT MOCTABKU CUETUHKA,;

+,/0.2* +&?
— " npu ucnonb3oBanuy noKymnHoro I,

rze O — Npeelt A0MyCKaeMOoU MPUBEACHHON NOrpenIHOCTH NoKynHoro I1/1.
B nmamsTh BeIUMCIUTENS 3aHOCITCS UHAUBUYAIbHBIE KOA(PDUIIMEHTHI XapaKTEPUCTUKHU

I,
3.40 TIIpemenbl aOCONIOTHOW MOTPENTHOCTH CUETYMKOB TPHU W3MEPCHHHM BPEMEHH Hapa-
00TKH U npocTod - = 1 MuH 3a 24 u.

3.41 WsmepurenvHas mH(OpMaIUs O TEIUIOBOM SHEPrUH, 00beMe TETUIOHOCUTENS WIIH
BOJIbI, a TAK’KE BPEMEHU HApaOOTKU M MPOCTOSI COXPAHSIETCS B SHEPTOHE3aBUCUMOMN MaMSITH
CUYETUYMKOB B T€UCHUE HE MeHee 12 JieT mpu BBIKIIFOYEHHOM NTUTAHWUU CUETUHKA.
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3.42 MakcumanbHOe H30BITOYHOE AaBJICHNE TCIUIOHOCUTENS (BOABI) B IMOJIOCTH PV

— s DN 10 600 — 1.6 MITa (16 xre/em?);

— st DN or 700 mo 1000 — 2.5 MIla (25 KFC/CMZ).

3.43 BpewMms ycTaHOBICHHS pabodero pexxuMa CYeTUNKOB He mpeBbimaeT 30 MuH.

3.44 Crenenb 3amuThl Kopryca Beruuciuress IP 65 mo 'OCT 14254,

3.45 Macca BpIYHCIMTEILHOTO OJ10Ka HEe Oonee — 4.0 kr.

3.46 T'abGaputHbIC pa3mMepsl BeUnUCIUTENs He npeBbimaroT 250x200x60 MM, a ¢ mpubdop-
HBIM Pa3bEMOM U JIEMEHTaMU KperuieHus Kk creHe — 275x300x60 mum (cm. mpunoxkenue D).

3.47 Jlmametpsl ycinoHoro mpoxoaa (DN), rabaputHbie pa3mepsl 1 Macca PY, a taxke
mHa 1 Macca TC B 3aBUCHMOCTH OT UX THUIA, YKa3aHbl B Tabnunax 3.5, 3.6 U Ha pUCyHKax

3.1,9.8.

3.48 Cpennsis HapaboTka Ha oTka3 cyeTynkoB He MeHee 50 000 u, BerUmMcIHUTENCH —

100 000 .

3.49 TlonHbli cpenHUIA CPOK CITYKOBI CYETUMKOB HE MeHee 12 Jer.
Tabmuna 3.7 Tumnsl, pazmepsl 1 Macca TCII-C

Tun TC JnuHa, He Oosee, MM Macca, He 6oiiee, Kr
Ltc L
4 58 86 0.06
2 80 108 0.08
3 150 178 0.1
5 310 346 0.25
6 360 396 0.3
[Mpumeuanue — Tun TC BeiOupaetcs B 3aBucumMocT 0T DN TpyOornpoBoia B COOTBETCTBHH C yKa-
3aHHUSMH, TpUBeIeHHBIME B Ta0Oymnax 9.2, 9.3 u Ha pucynkax 9.7, 9.8, 9.9

¥YcranoBounsie pazmepsl TC tumnos 2, 3, 4 cM. puc.3.1 u Tabmuiy 3.7. Jnsa TC tunos 5 u 6
pa3mepsl cM. pucyHok 9.10 u Tabnuiy 3.7.

VN

C,
0205
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Tabnuua 3.8 ['abaputHbie, MPUCOSAUHUTEIbHBIC pa3Mepbl U Macca PY (deprexu — cM. mpu-
noxenue 1)

Huametp Macca, xr, HE
Vcnosaoe | ycinoBHoro | HomMuHaibHble rabapuTHBIE U yCTaHOBOYHBIE Pa3Me- N 6onee (0e3 kpe-
00o03Haue- Mpoxo/a, pet PY, Mmm ' | MEXHBIX U3Je-
Hue PY MM H nuif)
DN L Do H D d dl PY | ¢bnanues
PVY-20 20 280  @25° 54 20 - - - 1.0 0.9
PV-25 25 160 | @27° | 54 @23 - - - | 1.0 0.9
PVY-32 32 180 | @40° 79 332 - - - 1.2 3.5
PVY-40 40 200 @47? 86 40 - - - 1.4 5.0*
PVY-50 50 180 | @122 - 50 102 4.8 2.2
PVY-65 65 200 | 144 - 63 5124 6 5.8 2.9
PVY-80 80 210 | 155 - 79 135| J11 6.9 3.2
PVY-100 100 230 | @184 | 230 | (95... 105)2 164 8 7.8 4.1
PVY-125 125 265 | @210 | 270 @(119...131)2 190 10 10.6 5.2
PVY-150 150 315 | @236 | 296 @(143...156)2 212 | 13 20.0 1.7
190 55
Py-200 1x 200 540 @335 | 00 2205 | @295 2522 59 | 22
PVY-200 2x 317 205 65
235 74
PY-250 1x 250 620 @405 | 2255 @355 12 8 | 20
PVY-250 2x 358 255 88
285 95
PY-300 1x 300 680 | 460 465 310 3410 | 26 103 36
PVY-300 2x 405 310 109
3335 125
PY-350 1x 350 740 @520 @ OF 2360 @470 134 52
PVY-350 2x 447 360 16 140
385 151
PY-400 1x 200 820 o@ss0 | % 2410 @525 @30 161 | 58
PY-400 2x 490 410 167
480 280
PY-500 1x 500 970 @710 | ©7° 2515 | 0650 @333 300 | 112
PVY-500 2x 572 510 20 306
585 400
PY-600 Ix 600 1110 @840 | ' 2610 | @770 @336 416 162
PVY-600 2x 658 610 422
PY-700 1x 855 @700 569
PY-700 2x 700 1240| @960 296 2690 J875 s | 24 575 244
PVY-800 1x 955 800 764
PY-800 2x 800 1360 1075 813 2795 990 770 390
PVY-900 1x 1060 @109 1003
PY-900 2x 900 1500, &1185 902 900 0 552 ” 1009 502
PVY-1000 1x 1160 117 1267
PY-1000 2x 1000 1550 1255 986 1000 0 556 1273 684
* Bec IIPAMOIMHENHBIX YIACTKOB C TaiKaMH.
HomunainbsHbIe 3HaYeHus qruaMeTpa kaHaua D kpaTHbl 1 MM
3 Hapy>xHbIil tuameTp npsiMOJIMHEHHOTO y4acTKa
1X — onHomyueBoii PY
2X — MByXJty4eBoii PY
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4 KoMILIeKTHOCTH

4.1 KoOMIUIEKT OCTaBKU CYETYUKOB COOTBETCTBYET NpUBEACHHOMY B Tabsuiie 4.1.

Tabanma 4.1
HaumenoBanue u Oobo3HaueHue Koumn- JonmoiHUTEIbHASA

YCJI0BHOE 0003HAYEHHE 4eCTBO nHpopmanusi
TermioBogocueTunK HIMMH.407251.005 1 mr. |McnonHeHue u KOM-
CBTY-10M IUIEKTHOCTB - B COOTBET-

: CTBHH C 3aKa30M
B TOM YHCJIE:
(cMm. mo3. 1...8)

1 Beruucnurens CBTY-10M |IHHMMH.408843.008 1 .

2 VuacTok pacxogoMepHsiii |O6osnauenue ot PY-20  [Cwm. gon.[KomuuecTso, ucnone-
(PY) ¢ raiikamu npmxuma gart- |20 PY-1000 Bximroun- nH(op- |HAC 1 THTIOPasMEp - B
unKoB pacxoma (st PY-20 ... |TenbHo — B Tabmune 4.2 | mawuio |COOTBETCTEHN © 3aKa30M
PVY-80 raiiku B KOMIUIEKT 1O~ (om. mpuOKeHHC A 1

tabimnsl 4.2, 4.3)
craBku PY He BXOAT)

3 Jarumk pacxona yaptpa- |IIMMH.407151.009 Cwm. jromt.|Kosmuectso JIP, ycra-
3BykoBoii (JIP) ¢ ¢ropomia- (ms PY-32...80); uH(pop- |HaBIMBaEMbIX HA OJMH
CTOBBLIM YIUIOTHUTEIbHEIM IIMMH.407151.011-01 | Mauuro [PV, ompenensercs unc-
KOJILIIOM ( s PVY-100... 150)’ JIOM OTBOJOB AJId HUX B

KOHKPETHOM 3aKa3aHHOM

(AP nns PY-20 otaenbHO He PY (cw. Tabmmumy 4.2)

nocrasisrorest. Pacxogomep- |[IAMH.407151.008-01

HbI# yuacTok PY-20 mocras- (ns PY-200...1000);

nsiercst B coope ¢ J1P)

4 Tepmonpeobpazosarens  |LIMMH.405212.001-03  |Cwm. gom.|KonudecTBo u ucrome-
conpotuBiieHus: TCIT-C (-01,-02) uHpop- |Hue (THm) - B COOTBET-

LIVIMH.405212.002 (-0.1) | MUHIO |cTBIM C 3aKas0M
5 JlaTumk M30BITOYHOIO JaB- - Cwm. nor.|KomnuecTBo 1 kom-
nenwst (JJ1) uH(Op- |VIEKTHOCTh — B COOTBET-
Mario |CTBHH ¢ 3akazoM. Kom-
IIJICKT MOXKET BKIIFOYATh
JIeTaJH, YKa3aHHbIE B
npuioxenuu |

6 KaOenb coequnurenbupiii  |[IIMMH. 658694.012 1 mr. |Yucno TUHUN CBSA3U U UX

(oOmIenprUOOpHbIii) JUIMHA - B COOTBETCTBHH C
3aKa3oM (CM. MpUII0Ke-
HHUe A)

7 Habop xabeneit 1t mo- - Koun-Bo kabeseit, ux co-
KITFOUCHUS BHEIITHUX yCTPONCTB CTaB U JUIMHA — B COOT-
K 6HOKy KOMMYTaIuu BCTCTBHH C 3aKa30M

8 TemnoBoI0CUETUNK [IIMMH.407251.005 P | 1 oks.

CBTVY-10M. PykoBoicTBO 110
IKCILTyaTaliu
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HaumeHnoBanue u Oo6o3HaueHue Koumn- JlonmoiHUTEIbHASA
YCJIOBHOE 0003HAYEHHE YeCTBO nHpopmanust

9 VnakoBka (KOMITJICKT) [IIMMH.468927.005 1 KOMILL.

10 Moaem Twum — 1o corjiacoBaHuIo IIo cornacoBanmio C 3a-
C 3aKa34UKOM Ka34uKOM

11 Perynupyroriue kianansl | Tun — o cornacoBanuio ITo cornacoBaHumIO ¢ 3a-
C 3aKa34UKOM Ka34MKOM TIPH 3aKa3e

omoka PET’

12 Hacoc Twur — 1o COrIacCOBaHHIO ITo cormacoBaHHMIO C 3a-

C 3aKa34UKOM Ka34MKOM TIPH 3aKa3e
omoka PET’

13 Biiok ynpasiieHust HacocoM | Tl — 1o cornacoBaHuio Ilo cornmacoBanu1o ¢ 3a-
(cornmacoBaHme ¢ BBIXOIOM C 3aKa34UKOM Ka34MKOM TIPH 3aKa3e
PET) omoka PET

14 VcTpolicTBO chema JaHHBIX ITo oTaenpHOMY 3aKa3y

15 Il{uTok nmpuOOpPHBIA [HIMMH.301538.006 [To oTmenbHOMY 3aKa3zy

16 NmuTaTop pacxoaa [IIMMH.408845.001 1wr. | Ilo oTaensHOMY 3aKa3y
NMP-01

17 Unctpyknus. Temmosomo- |IIMMH.407251.005 M1 | 15k3. | Ilo oTnensHoMy 3akasy

cuerunk CBTY-10M (5Mx).
MeToauka moBepKHwu.

18 3anacHble yacTu, HHCTPY-

MCHTBI U ITPUHAAJIC)KHOCTHU
(3U1])

HIMMH.407251.004-3UIT

CocTaB 1 KOJIMYECTBO I10
OTJIEIbHOMY 3aKa3y
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HaumeHnoBanue u Oo6o3HaueHue Koumn- JlonmoiHUTEIbHASA
yCJIOBHOE 0003HAYECHHE 4eCTBO uHopmanus

[Ipumeyanus

1 PV nocrtaBisitoTcsi ¢ OTBETHBIMU (DJIAHIIAMU U KPETEeKOM, cM. Tabuity 4.3.

2 PY MOXeET mocCTaBIAThCSA B KOMILICKTE C HPSIMOJTMHEHHBIMH (IPSIMBIMHU) y4aCTKaMU
TpyOOmnpoBoJa JUIMHOW N0 25 BHYTPEHHHX JMAMETPOB TPyOOIpoBoja. YKa3aHHbIE
YYaCTKU MOTYT MOCTaBIIATHCS KaK MPUBAPEHHBIMU K OTBETHBIM (hiiaHIaM, TaK U B BUJE
OTJIETIbHBIX YYacTKOB TpyOompoBoja. B ciydae mocTtaBku MpsIMOJIMHEWHBIX YYaCTKOB B
BU/JIC OTJEJBHBIX YYACTKOB TPYOOIIPOBOJIA TOMOJIHUTEIFHO MOTYT TIOCTABIISATHCS BCE He-
00XOJMMbIC MaTepHasabl [UIS MOHTaXa STHX MNPSIMOJIMHEHHBIX Y4acTKOB (Hampumep,
9JIEKTPOJIBI ISl CBAPKH, KPACKa, YIUIOTHUTEIbHBIC MAaTepHAIIbI U T.I1.).

3 B cocraB 3UII MoryT BXOAWTHh KOMILISKTBI M3ICIUHN, MEPESUNUCICHHBIX B TaOIHUIE
4.1, Tabmune 4.3, xoprryc Berancautenss CBTY-10M ¢ cereBbiM KabesieM, OCHOBHAS TJia-
ta BeruuciuTenst CBTY-10M u mnata 6noka pacmupenus Berauciurenass CBTY-10M B
KOJIMYECTBE, COOTBETCTBYIOIIEM 3aKa3y, KOTOPBIM OMpeeisieT COCTaB KOMIUIEKTa Io-
CTaBKH.

4 CyeTuyuK MOXKET OBbITh YKOMIUIEKTOBAaH IUIATUHOBBIMU TEPMOIPEOOpa30BaTEIIMU
conportusieHuss TC apyroro tuna ¢ R0=100 Om, W1y =1.3850, uMeronux uHTEPHOJIS-
nmonHoe ypaBHenue Bujga W, = 1 + 3.9083-10 =t -5.7750-10 "t* B JaIa30He TeMIIe-
patyp ot 0 10 850 °C B coorBerctBHm ¢ JICTY 2858-94 (I'OCT 6651-94), rue t — 3naue-
Hue temneparypsl, °C. Ilpu sTom obsi3aTenbHa MX MEpBUYHAS KAIMOPOBKAa B COOTBET-
ctBuu ¢ “Meroaukoil kanmuOpoBku TepmoripeoOpasoBareneit...” TINMMH.405212.001
n1i.

5 YCJI moxer mocTaBisThcs Ha 60a3e HOyTOyKa WM KaK OTAEIbHOE Y3KOCTICIIHAIA3H-
poBanHoe yctporcTBo YCJ[-02. Mozaens HOyTOyKa BEIOMpAETCS 3aKa3UUKOM.
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OO6o3HavyeHust 1 OCHOBHBIE pa3mepsl PY nipuBenens! B Tabnuie 4.2.
(T'abaputHbie yepTexu PY — cm. npunoxenwue I1)

Tabnwna 4.2
VYcioBHOE DN, MapkupoBka, KonuuecTtBo oTBO- O6o3HaueHue
o0o3HaueHue| M HaHeceHHas Ha PY OB JUIS JaTYUKOB
Py VYcenoBHBIN | YcioBHOE pacxona
HpOXOH JaBJICHUEC
y‘laCTKI/I paCXOIIOMepHBIe OﬂHOqueBBIe
PY-20 20 | DN 20 PN 16 i IIT1IM.408828.001
Py-25 25 | DN25 i IIIIMEH. 752291.007
PY-32 32 | DN 32 IIIIMH. 752292.002
PY-50 50 | DN 50 IIIIMH.302436.021
PY-65 65 | DN 65 LLIIMH.302436.021-01
PY-80 80 | DN 80 2 IIIIMH.302436.021-02
PY-100 100 | DN 100 III1IMH.302436.007-03
PY-125 125 | DN 125 ILIIMEH.302436.007-04
PY-150 150 | DN 150 III1IMH.302436.007-05
200 [IIIMH.302436.012
Py-200 DN 200 LLIIMH.302436.012-01
250 LLIVIME.302436.012-02
PYy-250 DN 250 III1IMEH.302436.012-03
300 IIIIMH.302436.012-04
PY-300 DN 300 IIIIMH.302436.012-05
350 ILIIME.302436.012-06
PY-350 DN 350 LLIIMH.302436.012-07
400 ILIVIMEH.302436.012-08
Py-400 DN 400 4 III1IMH.302436.012-09
500 IIIIMH.302436.012-10
PY-500 DN 500 IIIMH.302436.012-11
600 IIIIMH.302436.012-12
PY-600 DN 600 III1IMH.302436.012-13
PY-700 700 | DN 700 IIIIMH.302436.012-14
PY-800 800 | DN 800 o 25 II1IMH.302436.012-15
PY-900 900 | DN 900 LIIIMH.302436.012-16
PY-1000 | 1000 | DN 1000 IIIIMEH.302436.012-17
V4acTKH pacXx0J0MEPHBIE JIBYXJIy4EBbIE
PY-200 200 | DN 200 [II1IME.302436.020
PY-250 250 | DN 250 IIIVIMH.302436.020-01
PY-300 300 | DN 300 ILIVIME.302436.020-02
PY-350 350 | DN 350 PN 16 II1IMH.302436.020-03
PY-400 400 | DN 400 ILIIME.302436.020-04
PY-500 500 | DN 500 8 IIIIMH.302436.020-05
PY-600 600 | DN 600 IIIIMH.302436.020-06
PY-700 700 | DN 700 III1IMH.302436.020-07
PY-800 800 | DN 800 o 25 III1IMEH.302436.020-08
PY-900 900 | DN 900 IIIVIMEH.302436.020-09
PY-1000 | 1000 | DN 1000 II1IMEH.302436.020-10

I[pyrI/Ie KOMIUICKTYIOIHUEC HU3ACIINA, BXOAAMNUC B KOMIIJICKT ITOCTABKH KaK 00s3aTelb-
HBIC MJIX 11O AOIMOJHHUTCIIbHOMY 3dKa3y, IMPHUBCACHLI B Ta6J'II/II_IC 4.3.

23



4.2 BapuaHT UCIOJHEHHUS CUETYMKOB, TUI PY, cocTaB coeIMHUTENbHBIX KabeneH, uunc-
JIO JIMHUHM CBSI3M M MIX JIJIMHA OMpeJestoTcs mpu odopmiieHun 3akaza. CTpykTypa 0003Ha-
YEHHUS CUCTUYMKOB IIPH MX 3aKa3e MPUBEACHA B IPUIOKCHUHU A.

PY ¢ DN 200 u BpIIlie MOTYT M3TOTaBIMBATLCS KaK M3 HEP)KABEIOIICH CTalM, TaK M U3
YEPHOT'0 METaJlIa 1O COTIACOBAHUIO C 3aKA3UHUKOM.

OnucaHre KOHCTPYKTHBHBIX ocoOeHHOcTel PY u cBefeHus (PUCYHKH, YCTaHOBOYHBIC
pa3Mepbl), HeOOX0IUMBIC MTPH MPOCKTUPOBAHUY y3JIa yUeTa, IPUBEACHBI B IPUIOKCHHUH J.

Bo3MoskHBIE BApUaHTHI COCTaBa COCIMHUTEIBHBIX KaOenel W YUCI0 JTUHUN CBSI3U TPH-
BEJICHO B MpuiioxkeHuu H.

Buumanue!!!

[Tpu xoHTpONIE THUIIOpa3Mepa pacxogomepHoro ydactka (PY) u3 komruiekra
MIOCTaBKH Ha COOTBETCTBHE yKa3zaHHOMY B pazjene 17 “Ilapamerpsnl n xapak-
TEPUCTUKH COCTABHBIX YACTeH cueTUMKa’ WACHTU(UKAIMS TUIIOpa3Mepa pac-
XOJIOMEPHOI'0 y4acTKa MPOMU3BOJAUTCS MO HAHECEHHOM Ha Teyno PY MapkupoBke
nuamerpa yciioBHoro npoxoja DN.

IIpu 3TOM UKClIEHHOE 3HAaUYeHUE B 0003HaYeHUU PY COOTBETCTBYET YMCIICH-
HOMY 3HAUCHHUIO B 0003HAYCHUH JuameTpa ycioBHOTo mpoxojaa DN (cm. Tabmu-
ny 4.2).

IIpumepsl:

— wmapkupoBka “DN 32” HaneceHa Ha PacxXxOJOMEPHBII Y4aCTOK C YCIOBHBIM 00O3HA-
yenueMm PVY-32. Crnenyrommii snemenT mapkupoBku “PN 16” (wau “Py 16”) o3nadaet, 4To
JAaHHBIA PacXOIOMEPHBIN y4acTOK IMpeIHa3HAYeH I MCIOJIb30BAHUS B CETSAX TEIIO- WU
BOZOCHAOKEHHMS ¢ M30bITOUHbIM naBierreM 1.6 MIIa (16 krc/cm®);

— wmapkupoBka “DN 700” HaHeceHa Ha pacXOJOMEPHBIM YUaCTOK C YCIOBHBIM 0003Ha-
yeareM PY-700. Crnenyromuii aaemert mapkupoBku “PN 25”7 (wmm “Py 25”) o3nagaer, 4to
JIAHHBIA PACcCXOJIOMEPHBIN y4acTOK MpeIHA3HAYCH I MCIOJIb30BAHUS B CETAX TEILJIO- WU
BOJIOCHAOKEHUS ¢ M30BITOYHBIM fAaBieHueM 2.5 MIla (25 KFC/CMZ).

Tabmmma 4.3 KoMIeKTyronme u3aelusi, BXOASIIHe B KOMIUICKT TOCTaBKU

Bxognar B koM-
No HaumenoBanue O6o3HaueHUE Ha3nauenue Kon-po | ACKT MOCTABKH
00s13a- |TOJBKO 11O
TEJNBHBIC| 3aKa3y

1 |MMatpy6ox (160 mm) [IIMMH.302661.008 BBIXOAHOM IPAMOIMHERHBIH +

yuactok PY-32 mis M2 u

5M2
2 |ITatpy6ok (320 mm) IIMMH.302661.008-01 BxoaHO# mpsMoIHHEHHBIN +

yuacTok PY-32 st M2 u

5M?2 lmr . mal
3 |Matpy6ok (320 mm) [IIMMH.302661.008-01 BrIX0HOM IPSIMOTUHCHHBIN Py +

yuactok PY-32 s M1 u

5M1
4 |Tlarpy6oxk (480 mm) ITMMH.302661.008-03 BxopHol npsiMOTMHEHHBIH +

yaactok PY-32 s M1 u

5M1
5 |[Marpy6ox MMNMH.752291.001 Coenunenne PY-20 ¢ mpsi- +

MOJIMHEHHBIM Y4aCTKOM 2 mT. Ha
6 |["aiixa HakuaHas IIMMH.758422.006 Kpemnenne PY-20 1Py +
7 |I"atixa HakuIHAS HHIMMH.758422.001 Kpennenne PY-32 +
8 |["aiixa HakuaHas [HIMMH.758422.011 Kpemnenne PY-40 +
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Bxonsat B kom-
IUIEKT ITIOCTABKHA

Ne HanmenoBanue O6o3HaueHune Hasnauenue Kon-Bo
00s13a- |TOJNBKO IO
TEJNBHBIC| 3aKa3y
9 |®nanen (OTBETHBIIA) [IIMMH.711154.013-01, 013-  |Kpemenue PY-50...80 +
03, 013-05 (B coOTBETCTBHH C
DN PYV)
10 |®rnanerr (OTBETHBI) IMMH.711154.004-03 ... Kperutenne PY-100...150 +
004-05 (B coorBercTBHM ¢ DN
PVY)
11 |®naner; (OTBETHBIN) [IIMMH.711154.008-18...-35 (B |Kperuienne PY-200...800 2 Wt Ha +
COOTBETCTBHHU C UCIOJHEHHEM 1Py
PY)
12 |Ilpoknaska (apoHUT) IMMH.754152.013 Ymnoraenue ¢uiaHnes +
PY-20
13 |TIpoxnanka (mapoHUT) IMNMH.754152.009 YmroTHeHue (raHIes +
PY-32p u PY-32d
14 |TIpokmnanka (ITapoHuT) [IIMMH.754152.007...007-16 |YmioTHeHHE (BIaHIEeB +
PY-50...800
15 |T'wib3a 3amurHas IIIMMH.753137.002-03 +
(Lyc=58mM, Tim 4)
16 |I'mib3a 3amuTHAs IMMH.753137.002-01 +
(Lrc=80mm, THn 2) 3amura TC oT rugpoauHa-
17 |Tunb3a 3amuTHAS IIIMMH.302634.002 MUYECKUX yIapOB +
(Lpc=150mmM, Tin 3) 1 . Ha
18 |['unb3a 3amuTHAS IIINMMH.302634.004 1TC +
(Lpc=310 mm, THm 5)
19 |'ninb3a 3amurHas INIMMH.302634.004-01 +
(L1c=360 MM, THm 6)
20 |Komsero ymotaurensroe |[IIMMH.754176.003 Vmnoraenue TC tunos 2, 3, +
(¢proporutacr) 4
21 |Komsro ymotaurensHoe |[IIMMH.754176.003-01 VItoTHeHNE 3aIMTHON 1 mir. Ha +
(dproporact) runb3sl TC tamos 2, 3, 4 1 rune3y
22 |[Ipokaaka (mapoHuT) IIMMH.754152.012 Vmnoraenne TC tunos 5, 6 1 wr. HA +
1 runs3y
23 [[Ipokmaaka (MTapOHHT) [IMMH.754152.012-01 VII0THEHHE 3AIUTHOM! 1 mrr. HA +
runb3sl TC Tunos 5, 6 1 runs3y
24 |Brynka (uis yrioa a=45°) |[IIMMH.723144.007 +
25 |Brynka (mist yrioa a=60°) [[IIMMH.723144.008 g;:::;iiizgr:;zz;z’ 341 1 1m}'CHa +
26 |Brynka (s yraa 0=90°) |IIMMH.723144.009 +
27 |Brynka (s yrioa a=45°) |IIMMH.723144.007-01 VeTaHoRKa saTHoN M- | 1 1rr. 1a +
28 |Brynka (s yrma a=60°) |[IIMMH.723144.008-01 a6t TC THIIOB gl 34 1 FI/IIIlI:.S +
29 |Brynka (s yrma a=90°) |[IIMMH.723144.009-01 T Y +
30 |Bryiaka (mist yria 0=90°) [IIIMMH.723144.010 VYcraHoBKa 3aMTHON riib- | 1 1T, Ha +
361 TC Tunos 5, 6 1 rune3y
31 |Iryuep (hyropka) TMMH.716161.004 JlJist ycTaHOBKM JlaTYMKa +
(Tpy6. 1/2" x 1/4™) JIaBJICHUS
32 |lIpoknanka (maponut wiu [IIIMMH.754156.010 ITox A1 1 mir. HA +
¢roporiacr) 100
33 |[Ipokiaaka (maponut wnu [[LIMMH.754156.010-01 [Ton dyropky +
¢roporiact)
34 |IIpokianka IMMH.754156.001 YmnorHeHue oomenpuoop- 1 wr +
HOT'0 pa3zbema
Kommexkt AB 1000WLV: +
2 mir.
- ckoba
35 |- KpoHIUTENH 0e3 0003HaYCHUS Kperenue peraucrens ia 2 mir. +
- maiba «3Be3I0UKa» OCHOBAHHH 2 1IT. +
- BuHT M4 (1mecrurpas.) 2 wir. +

Kpenexnble uzmenust: (quamerp pe3pObl d 1 arHa 001T0B L COOTBETCTBYIOT OTB-5IM BO (hiIaHIAX M CyMMapHOU ToJIIMHE (JIaHIEB)

36 |- BuaT M3X10 I'OCT 17473-80 Kperutenne obmenpudopHo- 4 mr. +

37 |- maiiba 3 T'OCT 10450-78 nunu 11371-78 |ro passema 4 1. +

38 |bonTs A. I'OCT 7805-70 B coots. ¢ +
(dxL).88.35.019 PY-50...150 CyMMapHBIM
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Bxonsat B kom-
Ne HaumenoBanune O0o3Hauenme Haznauenme Kon-po | [ICKT IIOCTAaBKH
005133~ |TOJIBKO I10

TeJbHBIC| 3aKa3y
39 |Taiiku A. (d). 9.35.019 |T'OCT 5927-70 KOJI-BOM OTB. +
40 |boarsr A. (dxL). 46 I'OCT 7798-70 BO (hiraHIax +
41 [Taiixu A. (d). 5 TOCT 5915-70 PY-200...1000 PV (cm. +
42 |[Iaii6w (d). 5 TOCT 11371-78 Ta61. 3.3) T
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5 YcrpoiicTBo M padoTa CUETYNKOB

5.1 Cueryuk BKJIIOYAET B ce0s YEThIpE KaHaia BeIUMCICHUH. Kaxaplii KaHa BBIUHCIIC-
HUM MOXET OOCTYKMBaTh OJMH KOHTYP MOTPEOJICHHUS TeIla WA BOABL. TO €CTh, CUCTUHK
MOJKET IMPOU3BOJINUTH YUET OJTHOBPEMEHHO B YETHIpeX KOHTypax (B 3aBUCHMOCTH OT TpeOye-
MOW KOH(HTYpaIu).

Kaxnprii u3 kaHaimoOB BBIYMCICHUN — 3TO, (DaKTHUYECKH, HE3aBHUCHMBIA BBIYUCITUTEI,
KOTOPBI MOYKET HMCIIOJIb30BaTh UMECIOIIHMECS B HATMYUHA KaHAIBl H3MEPEHUH (TeMIIepaTyphl,
yJIBTPa3ByKOBOTO pacxoja, jJaBiieHus1). OMUH KaHall BBIYMCICHUN MOXET UCIOJIb30BaTh OT
OJTHOTO JI0 JABYX YJIBTPA3BYKOBBIX KaHAJIOB HU3MEPCHHM pacxona (IUIsl M3MEpEHUsT KOJrude-
CTBa TEILIOTHI WJIM 00beMa U MAcChl BOJIbI), OT 1 J10 4-X KaHAJIOB U3MEPEHUS TEMIICPATyPhl U
10 4-x KaHaJOB M3MEpeHUs JaBiieHus. [IpudyeM, oauH KaHaT U3MEPEHHUS MOXKET HCIOJIb30-
BAaThCA B HECKOJBKUX KaHajax BeUMCieHUs. Hampumep, oAuH AaTYMK TeMIIEpaTypPbl MOXKET
HCIIOJIb30BAaThCA KaK JATUYUK TEMIIEPATypbl XOJOJHONW BOJbI B JIByX KaHajlaX BBIYMCIICHMS,
KOKJBIA U3 KOTOPBIX MUMEET BapHUaHT /, YTO OTMEHSAET HEOOXOAMMOCTh YCTaHaBJIMBATh B
onuH Tpy6onporo asa TCII.

Kaxxnplii u3 KaHaJI0B BBIYMCICHUM MOXET HAXOJIUTHCS B OJHOM M3 CIECAYIOIIUX PEKHU-
MOB yuerTa.

— «CHAT ¢ yueTa»
— «B yuere»
— «QOcTaHoBICH».

Pexkum «CHAT ¢ yuera».

DTOT PEXUM YCTaHABIMBACTCS TPH OTrPy3Ke NMpuOopa M TpeaHa3HA4yeH IJis IycKa
cyeTyrKa B dKCIuryatanuio. OH He SBISETCS PeKUMOM ISl KOMMEPYECKOTo yueTa Teria. B
3TOM PEXUME €CTh BO3MOXKHOCTh YCTAaHOBHUTH HYJIM KaHAJIOB MU3MEPEHHUS pacxoja U H3Me-
HUTH TTApaMETPhl CUETUMKA, TAKMX KaK CUCTEMa €IMHUIl U3MEPECHUS, ...

Pexum «B yuere».

DTO peXuM KOMMEpPUECKOro ydera teruia. [Ipu mepexonie B 3TOT PeXUM U3 peKUMA
«CHSAT ¢ y4yeTa» MPOU3BOAUTCS CTUPAHUE BCEX MHTETPAIbHBIX MApaMEeTPOB U apXuBa IS
JAHHOT'O KaHaja BblUKCIeHUs. B 3TOM pexxume 3ampenieHsl Jto0ble JeHCTBUS, KOTOPBIE MO-
T'YT MOBJIMATH HA PE3YJIbTAT U3MEPEHUS.

Pexxum «OcTaHoBJIEH».

DTOT peKUM TpEeHA3HAYEH JIJIsl OCTAHOBKU KaHAaJla BEIYMCIICHUS TeIia O€3 CHATUSI €ro
¢ yuera. [Ipu »TOM mpHOCTaHABIMBAECTCS HAKOIUICHHE BCEX MHTErPAJIbHBIX MapaMeTpoB U
HAKOIUIEHUE apXuBa I JaHHOTO KaHana. He oroOpaxarorcst U He (PUKCUPYIOTCSI OUIMOKH,
BO3HHUKAIOIIME B KaHAJaX U3MEPEHHUS, UCTIOJIb3YEMbIX JaHHBIM KaHAJIOM BBIUHUCICHHM.

DTOT PEXKHUM HCIOJB3YETCs JIsi OCTAHOBKM KaHalla BBIUMCIICHUW HA JICTHUW TEPUO/,
HaIpuMep, Korjaa u3 TpyOoIrpoBOAOB OTOIUICHUS CIIMBACTCS BOJIA, MJIM KOTAa MPOU3BOJIUTCS
peMoHT. Eciiu He BXOJUTh B 3TOT PEXKUM, TO IPHOOP OyACT MOCTOSIHHO OTOOpakaTh OITMOKU
B OTKJIFOYCHHBIX KaHaJaX U3MEPEHHS, UTO 3aTPYIHICT pabOTy CO CUETUYUKOM.

Korma motpebyercs, kaHaim MOXKeT ObITh OMATH MEPEBEACH B pekuM «B ydere» 06e3
cOpoca apxuBa M MHTETPaIbHBIX MapaMeTpoB. Eciu HyXeH cOpoc mapaMeTpoB, TO CHadaia
HYKHO epeBecTH KaHall B «CHAT ¢ yueTa», a 3aTeM B pexuM «B yuere».

Bce uzmeHeHus pe:xxuMoB pabOThl KaHAJIOB (PUKCUPYIOTCS B )KypHase coObITuil. Takxke
(ukcupyeTcs naTa U BpeMsl BKIIFOUEHHSI TEKYIIETro pexkuma. ITU TaHHbIE MOKHO MPOYHUTATh
M3 CYETYMKA [TPU YTEHUU TEKYILIEro COCTOSHMS.
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HmnynbcHole kananvl uzmeperus o6vema HUKAK He C8A3aHbL C KAHANAMU 8bIYUCTEHUL,
pabomaiom He3a8UCUMO OM HUX U MO2YM UBMEPIMb MOJbKO 00beM.

KosnuecTBO 1 BapHaHThI UCIIOJHEHNS KAHAJIOB BBIYMCICHUM OIPAHUYMBAIOTCS TOJIBKO
MaKCUMAaIIbHBIM KOJIMYECTBOM MMEIOIINXCSl B CUETYMKE KAHAJIOB U3MEPEHUH (pacxol, TeM-
neparypa).

MaxkcuMalIbHOE KOJIMYECTBO YJIBTPA3BYKOBBIX KaHAJIOB N3MEPEHHMS PACX0/1a 3aBUCUT OT
BHU1a IpUMEHsAEeMBbIX PY — onHoyueBslie ninu aByxiny4desbie PY.

B o0miem cirydae 10KHBI COXPAHITHCS CIAEAYIOIIHME OTPaHUYECHHS TT0 KOJIUYECTBEHHO-
My COCTaBY KaHAJIOB:

— KOJIMYECTBO KaHAJIOB BBIUMCIICHUN — HE Oojee 4 1mT.;
— KOJHMYECTBO YJIbTPa3BYKOBBIX KaHAJIOB pacxoja - He Oonee 5 mT.;
— KOJHMYECTBO JaTYMKOB TEMIIEpaTyphl - He OoJjee 8 miT.

5.2 Kananbl n3mepenusi JaBiICHUS MOTYT HMCIOJIB30BATHhCS ISl BBIYMCIICHHS TEIUIA B
m000M M3 KaHAJIOB BBIYMCICHUI. B 3TOM ciydae B KauecTBE 3HAUCHUS JABJICHUS, UCIOJb-
3yeMOro [Jisi BBIYUCJICHUS HHTAJBIIUKU HCIOJB3YEeTCS HE BBEJICHHAs MOJIb30BaTEIEM KOH-
CTaHTa, a pe3yJbTaT U3MEPEHUsI COOTBETCTBYIOIIErO AaTunKa naBieHus. [lonb3oBarens cam
Ha3HAYaeT KaKoW JaTuuk (WM KaKWe JATYMKH) JaBJICHHS OH OyJeT MCIOJb30BaTh JIJIS BbI-
yucienust Teruia. [Ipu oTrpy3ke cueTyuku CKOH(GUTYpUPOBaHBI TaKUM 00pazoM, 4TO JUJIs
BBIYMCIICHUS TEIJIa UCTIOJIb3YIOTCS BBOJUMBIE MOJIb30BAaTEIEM KOHCTAHTHI JIaBJICHUS.

5.3 CuyeTyuk NMPOU3BOJUT U3MEPEHHE TEIUIOBOW YHEPIHH, MOCTABIAEMON HAa OOBEKT Ha
OCHOBAaHHUM M3MEPCHHBIX 00HEMOB TEIUIOHOCUTENIS B TOJAIONIEM U 0OpaTHOM TPyOOIpPOBO-
7ie, TEMIIepaTyp U JTaBICHUN TEIJIOHOCUTES

5.4 IlpuHuun u3MepeHus yJIbTpa3ByKOBBIM KaHAJOM M3MEpPEHHHl pacxoaa oObema Terl-
JIOHOCUTENSI OCHOBAH HAa WM3MEPEHHMM PA3HOCTH BPEMEHU IPOXOXKJIECHHUS YJIbTPa3ByKOBBIX
CUTHAJIOB I10 HAIIPaBJIEHUIO U MPOTUB HAIIPABJIEHUS [MOTOKA TEIJIOHOCUTENS, IPOTEKAOIIETO
yepe3 PY, 4To gaet BO3MOKHOCTB ONPEAEanuTh CKOPOCTh MOTOKA.

Cpennsis CKOpOCTh MOTOKA MO CEYEHMIO, U TUIONMIaAb MOMEPEYHOro ceueHus PY ompe-
JEJISIFIOT MTHOBEHHBIM PacXoji TEIUIOHOCUTENsl. MIHOBEHHbIE 3HAYEHHUs pacxoia, MPOUHTE-
IPUPOBAHHBIE BO BPEMEHH, alOT HH(MOpMAIUIO 00 00beMe TEIIIOHOCUTENS], TPOTEKILEM Ye-
pe3 PY. Macca temioHocHuTeNs BBIYUCISAETCS KaK (PyHKIMS 00beMa U IIIOTHOCTU BOJIbI B 3a-
BHUCHUMOCTH OT €€ TeMIIepaTyphl.

55 Temneparypa TerioHocuTeNs (BOIbI) H3MEPSIETCS MIIATHHOBBIMU TEPMOITPEOOpaso-
BaTEJISIMU COTIPOTUBIICHUS.

5.6 UM3mMmepeHue pacxoja MPOU3BOJAUTCS HENMpPEepbIBHO. HECKOIBbKO NECATKOB pa3 B ce-
KYHAY NPOU3BOJUTCS MOJHOLIEHHOE MU3MEPEHHUE PACXO0JAa M TOJYUYCHHBbIC JAHHBbIE HAKaIlIN-
BatoTcs. OMH pa3 B CEKYHAY MPOUCXOAUT CUUTHIBAHNE HAKOIUIEHHBIX JIAHHBIX O pacXojie U
pacyeT TerI0BOU YHEPTUH.

Luk1 m3MepeHust TEMITIEPaTyPhl U IaBJICHUS — OJIUH pa3 B 2 CEKYH/IbI.
Kaxxaplii UK U3MepeHus IIUTEIbHOCThIO 1 CeKyH/1a BKIIIOYaeT B ce0s KaK pacxo/a,
TaK M MPOIECC CaMOJHUArHOCTHKU Ipruoopa

5.7 Tapudukarmus.
[Tosb30BaTe b MOXKET BKJIFOUHUTH PEXKUM Tapu(UKaIuu JeHb/HOYb. [Ipy 3TOM ycTraHaB-
JUBAETCS BpeMs Hadaja HOYHOTO Tapuda u BpeMs Hauaja JHeBHOTO Tapuda.
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[Ipu BKIIIOUEHHOM pexkuMe Tapu(dUKaAIMK BCE HAKAIUIMBAEMbIC MapaMeTphl, TaKUe Kak
00beM, Macca, TeIyI0/X0I0/] HAKATTHBAIOTCS U aPXUBUPYIOTCS B OTJCIBHBIX CUCTUMKAX JIJIS
JTHEBHOTO ¥ HOYHOTO Tapuda.

5.8 MHswmepenwue Terma.

Cuetunku uMeroT 12 6a30BBIX BapUaHTOB HCMIONMHEHHUS. HeKoTopbie BapHaHThl UMEIOT
Moaupukanmu, obo3HadaeMmble HU(pPaMHu, 3aNMUCHIBAEMBIMH IIOCJIE HAKJIOHHOW YepThl B
Ha3BaHWM BapuaHTa. Hampumep, 3ammck «2/2» o6o3HavaeT BapuaHT 2 moaudukanuu 2. B
3aBHCHMOCTH OT BapHaHTa UCTIOJHEHHS M3MEHSETCS KOJIMYECTBO M3MEPSEMBIX MapaMeTpoB
Y QJITOPUTMBI BBIUYHCIICHHSI TETIJIOBOM YHEPTHH.

B npuBeacHHBIX HIKE BBIPAKEHUSIX UCIIONB3YIOTCS CIIEAYIOIIHE 0003HAUCHHS
W — remnoBas sueprus (/Ix);

H — yaenbnas saransnus (J{x/xr);

Qm — maccoBsIit pacxon (Kr/4);

t — Bpemst (u).

VY enpHas SHTAIBIHS SABISCTCS PYHKIMEH OT TeMIIepaTyphl U JTaBJICHUS, TTOITOMY JUIS
MOBBIIIEHUSI TOYHOCTH BBIYMCIIEHUS HHTAJBIIUKU B MPOLIECCE MyCKa CUETYMKA B HKCILIyaTa-
IIMI0 B HETO 3aHOCSATCS 3HAYCHHS M30BITOYHOTO NIABJICHUS B COOTBETCTBYIOIIMX TPYOOIpO-
BOJIaX.

B cayyae, eciim B KOMIUIEKT NOCTAaBKU BKJIFOYEHBI J[/[, mosib30BaTeb MOXKET 3a4aTh,
9TOOBI B KaU€CTBE KAKOTO-TMOO MABJICHUS ISl BHIYMCICHUS TEIUIAa MCIIOJIH30BAJICS PE3YJIb-
TaT U3MEPCHUS JaBIeHUs KakuM-TnOo u3 umetontuxcs J1JI. Ecniu B mpomecce padotsr 1]
BBIXOJIUT U3 CTPOsI, TO JUIsl BEIYMCIICHUS TEIia OYJIeT UCIOIb30BaThCS 3HAUEHUE JIaBJICHMUS,
paBHoe 0.5 MITa. IIpu sTom OyaeT puKCHpoBaTHCS ONMTMOKA N3MEPEHHMSI TABJICHHS M OIMNOKA
u3MepeHus teria rpymmsl 4 (cm. 1m.13.5).

BBenennbie (M3MepeHHbIC) 3HAUCHHUS JaBICHUI 0TOOpaXkaroTCs B oTyeTax Kak P, Poop
u PxB. To ectb, ecnu cuetunk He KoMmIuiekTyercs JIJ[, TO B OTYET BBIJIAIOTCS BBEIACHHBIC
3HaveHus. Eciou cueTunk kommuiekryercs [I/], B oT4eT uayT u3mMepeHHbIe 3HAUCHUS.

B BapuanTax moctaBku 4, 10, 12 ucnonb3yeTcst BBeICHHOE MOjIb30BaTeeM (a He u3Me-
PCHHOE) 3HAYCHHE TEeMIIepPaTyphl XOJO0HOW BOJbL. B 3TOM cilyuae 3HaueHHE TEMIICPATYPHI
XOJIOJHOM BOJIBI COTJIACYETCSl ¢ TEIIOCHAOXKAIOMIeH OpraHu3allie W MOXKET HU3MEHSATHCS
MOJIB30BATENIEM CaMOCTOATENbHO. [Ipu 3TOM M1000€ M3MEHEHNE 3HAUCHUS TEMIIEPATYPhI XO-
JIOJTHOM BOJBI (PUKCUPYETCS B KypHAJIE COOBITHIA.

[Tonp30BaTEH MOKET BHIOPATH CIOCO0 3a7jaHUSI 3HAUCHUS XOJIOTHOW BOJIBI. ITO MOXKET
OBITH PyYHOH BBOJ — KOHCTaHTA BBOAUTCS C KJIABUATYPHl CUCTUNKA, WIIH Tepeava 3HAUCHUS
1o oHOMY U3 uHTepdeiicoB mpubdopa — RS232 nunu RS485.

BBomuMoe 3HaueHHWe TeMIiepaTypbl XOJOTHOW BOJBI MOXKET H3MEHAThCs oT 0 f0
25.5 °C ¢ muckpetHocthio 0.1 °C. Ecau 6sedeno 3uauenue 0.0 °C, mo 3unauenue yoenvHoll
SHmManbnuu moxcoecmeenno npupasrusaemcsi Q.

[Ipn ucrionp30BaHUM BApPUAHTOB MCIIOJHEHUS C BBOJMMOM TEMIIEPATYPOU XOJOTHOU
BOJIbI CJIEIyeT y4eCTh, YTO M3MepseMasi TEIJIOCYETUYMKOM TEIUIOBasl YHEPTUsi HE COOTBET-
CTBYET TEIUIOBOM IHEPTUH, OTMYIICHHOW MOCTaBIIUKOM TeIljia. DTO CBSI3aHO C TEM, UTO BBe-
JIEHHAasl TeMIepaTypa XOJIOAHOM BOJBI HE paBHA JAEHCTBUTEIBHON TeMIlepaType XOJIOTHOMN
BOJIbI, KOTOpask K3MEHSETCS CO BpeMeHeM. B 3ToM ciiydae mpu BBIMOJHEHHH PACYETOB C I10-
CTaBIIUKOM TeIlJIa MOXET MOTpeOoBaThCs (B 3aBUCUMOCTH OT TPeOOBAaHUI MPaBHII pacueTa
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MEX/Iy MOCTABIIMKOM U MOTpeOHTEIeM) BBEJACHUE TIOMPABOK B COOTBETCTBUU C JICHCTBYIO-
IIMMU HOPMATUBHBIMU JOKYMEHTAMH.

CxeMbl NOJIKJIIOYEHUS TATYUKOB JIJIsl PA3JIMYHBIX BAPUAHTOB UCIIOJIHEHHUS TPUBEICHBI B
npuioxeHuu B.

5.8.1 Vwuer temna u xonoza.

B 3aBucuMocTH OT pa3HOCTH TeMIEpaTyp MOJa4d M «OOpATKI» CYETUUK MOMKET IPO-
W3BOJIUTH Y4YeT Teruia (MpH MOJ0XKHUTEIBHON Pa3HOCTH TeMIeparyp) u/uiau xonoaa (mpu ot-
pUIIATETHFHOU PA3HOCTH TEMIIEPATYP.

Pexxum ydera x0J10/1a BO3MOKEH TOJBKO JIJIsl BAPHAHTOB McToaHeHus 2, 2/1, 2/2 u 5.
Bo3moxen ydet nmubo Tera, b0 xosioja, b0 U Temia U xojioja. B mocnennem ciiydae
CYCTUMK aBTOMATHYCCKH, B 3aBUCIMOCTH OT PAa3HOCTH TEMIIEpaTyp MOJa4d U 00paTKH, Ipo-
W3BOJIUT HAKOIUIEHHE TEILIA HIN X0JI04a B OTAEIbLHBIX CUETUHKAX.

5.8.2 3akpbITble CHCTEMBI TEILUIOCHAGKeHHUs (BapUAHTHI MCIIOJIHCHHUS KaHaJla BbI-
yrcnenuii 2, 2/1, 2/2, 5). BerunciaeHue TemioBoi 3HEPIHH IPOU3BOIUTCS 110 (HOpMYyJIe:

W=[Q,-(H,—H,)-dt (5.1)

rre. Qm— MaccoBBIi PacXo]] TEIUIOHOCUTEIS B ITOIAIOIIEM TPYOOIIpOBOIe, Kr/4;
Hi, u H, — yaenpHbIe SHTanbNUK TEMJIOHOCUTEINSI HA BXOJIE€ U BBIXOJIE TEILIO-
OOMEHHO# CHCTEMBI COOTBETCTBEHHO, JIK/KT;
t — Bpewms, u.

5.8.3 OTkpbITBHIE cHCTEMBI TelIocHa0KeHus Oe3 yuera ' BC (Bapuantsl 4 u 7):
W= J‘le -H, -dt _ijz -H, -dt— I(le - sz)' Hys -dt (5.2)
t t t

re: Qm1 1 Qmz — MaccoBBIi pacxo/1 TEMIIOHOCUTENSI, COOTBETCTBEHHO, B TIOIAFOIIEM
¥ 00paTtHOM TpyOOTpOBOIaX, Kr/4,;
H;, H, — ynenbHas »HTambIuUsl TETUIOHOCUTEINS, COOTBETCTBEHHO, B TOJAIOIIEM U
obparHoM TpyOompoBoaax, Jx/kr;
Hxg — yaenbHast SHTAIBINS XOJIOAHOU BOJIBI.

[Ipu BapuanTe ucnonaHeHus 4 TemnepaTypa X0JI0IHOW BOJIbI HE U3MEPSETCH, a 3a/1aeTCs
MPOrPaMMHO (BBOJUTCS MOJIH30BATEIIEM).

CdeTurKu BapHaHTOB UCTIONHEHUS 4 1 / OCYHIECTBISIOT U3MEPEHUE pacXoa TeIIOHO-
CUTEJISI B TIOJIAIONIEM B 0OpaTHOM TPYOONpPOBOAAX U 8bluuUcAeHUEe PAZHOCTU PacxoioB AGy,.
Tennocuetunku 4 U / BapUaHTOB HCIOJIHEHUSI U3MepeHue yTeUeK HE MPOU3BOJAT, YTEUKa
8bIUUCIACMCA KAK PA3HOCTH PACXOJI0B B MOJIAIOIIEM U 0OpaTHOM TPyOOIPOBOIAX.

5.84 OTtkpbiThie cHCTeMBbI TemnocHa0keHus ¢ yderom I'BC (BapuaHTHI MCION-
HeHus Terwtocuerunka 10, 11, 11/1 n 12). B 3Tom cirydae pa3HOCTh PacXxoJI0B B TOJAIOIIEM U
oOpaTHOM TpyOOmpoOBOAaxX BOCHpHHUMAETCS Kak morpebiienune cuctembl [ BC. Obmee mo-
TpeOJIeHUE Teria CUCTEMON BBIYUCIISAETCS KaK:

W = [Quy-H,-dt+ [Qp, - H, - dt = [(Quy + Qpy ) - Hyg -t (5.7)
t t t
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rne: Qmi 1 Qmz — MacCoBBIM pacxo/l TEINIOHOCUTENS, COOTBETCTBEHHO, B MOJAIOIIEM U
o0paTHOM TpyOONpoOBOAAX C yuemom 3Haxa nomoxa. Brekaronuii B 00bEKT
MOTOK — CO 3HAKOM «+», BBITEKAIOLIUH U3 00bEKTa MOTOK — CO 3HAKOM «-»;
Hi, H, — oHTanenus TEIIOHOCUTENSI, COOTBETCTBEHHO, B IMOJAIONIEM U OOpaTHOM
TpyOompoBoaax, JIK/Kr;
Hxg — sHTanbIMs XOJIOHON BOJIBI.

B >Tux BapmaHTax MOCTaBKU MPUHSTO, YTO MOTOKU, KOTOPHIE BTEKAIOT B OOBEKT yUU-
THIBAIOTCS CO 3HAKOM «+», a MOTOKH, KOTOpPbIE BHITEKAIOT U3 00BEKTa — CO 3HAKOM «-». B
3TOM ciIydae, eciu 00a MOTOKa BTEKAIT B OOBEKT (JICTHUH PEKUM), TO OHH OTOOPaKaroTCs
00a CO 3HAKOM «+».

Jnst BapuantoB 10 u 12 temnepaTypa X0J01HON BOABI BBOJUTCS MOJIH30BATEIEM.

B Bapuanrax 10...12 cueTunk MokeT paboTaTh B YeThIpeX pexxumax ydeta (ITpumosxe-
uue B):

— 3WUMHME — TEIUIOHOCUTENb MOAAETCS MO TPyOONIpPOBOY MOJAYM M BO3BPAILAETCA 110
oOpaTHOMY TpyOompoBoy. B 3TOM citydae 3HaK OTOKa B MOAAIOLIEM TPYOONPOBOAE — «+»,
a B 00paTHOM TpyOOITpoBoJIie — «-» (IOTOK BBITEKAET U3 OOBEKTA);

— JerHuid 1 — TerioHOCUTENb MOAAETCS TOJBKO MO MOJAAIIIEMY TPyOOINpOBOAY U
BeCh UCHojb3yeTcs B cucteme 'BC (oTormieHne OTKIIOYCHO);

— JIETHMH 2 — TEIUIOHOCUTENb MOJIaeTC TOIBKO 0 00paTHOMY TPYOOIIPOBOIY M BECh
ucnoinbzyercs B cucteme ' BC. B aTom cityuae 3Hak moToka 00paTHOTro TpyOOmpoBoa — «+»
(moTOK BTEKAeT B O0OBEKT);

— JIeTHHUH 3 — TeIIOHOCUTENb TOJaeTCsl Ha 00BEKT MO 000UM TPyOOTPOBOIaM M BECh
ucnoipiyercs B cucreMe [ BC (06a moToka — co 3HAaKOM «+»).

[lepexmtoueHrne Mexay peXuMamMu pabOThl BO3MOXKHO KaK aBTOMATHYECKH, TaK U
BPYYHYI0. ABTOMAaTHYECKOE MEPEKIIOUCHHE MEXAY pPEeKUMaMHu (PUKCUPYETCS B KypHase
pexumoB 'BC u pacrieuatbiBaeTcsi B MOCYTOYHOM BenoMocTu. bosiee moapoOHO anroputM
paboThI onMcaH B npuioxkeHuu B. Pyunoe nepexitoueHue pesxxumMoB (PUKCUPYETCs B 0011eM
KypHae.

Brruucnenne TteruioBoit sHepruu, motpebiieHHoM cuctemoit I'BC, ocyecTBiseTcs
cienyromuM obpa3zom. Bo Bcex neTHux pexkumax teruionorpednenue cucremsl ['BC npu-
PaBHUBAETCS TEIUIONOTPEOICHUIO CUCTEMBI B IIEJIOM, TO €CTh CUUTAETCS, YTO OTOIUICHHE OT-
KItoueHo. B 3umHem pexume norpebdiienue Tera cuctemoit ['BC Beruucisiercs: mo ¢popmy-
JIe.

Wch :j(Qm1+Qm2)'(Hch_HXB)'dt (5.8)

rae Hrpe — yaenbHas SHTAIbOUS TOPSAYEH BOJIBI.

5.85 Hcroynuk TenaocHadkenus (BapuaHT HCIIOTHEHUS 9).
W = [Qpy - (H, = H, ) - dt+] Q- (H, — Hyg ) -t (5.9)
t t

rae: Qmi 1 Qup — MaccoBBIM pacxo/ TETIOHOCHUTENS, COOTBETCTBEHHO, B IMOJa-
IOIIEM | ITOAIMMMUTOYHOM TPyOOTpoBOIax, Kr/4,;

Hi, Hy, Hxg — SHTanbnus TeraoHOCUTENsl, COOTBETCTBEHHO, B MOJAIOIIEM TPYOO-
poBojie, oOpaTHOM TPYOONpPOBOAE M TPyOONPOBOJE XOJIOJHOW BOJIBI,

Jox/xr.
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5.9 ApxuBupoBaHue nHpopmaium.

B nporiecce paGoThl cH4ETUMK COXpaHSIET pe3yIbTaThl H3MEPEHUS B APXUBE.

Benercs aBa Thna apxuBa — 104acoOBOM U MOCYTOYHBIN.

[Tpu dhopMupoBaHUY TOCYTOYHOTO APXUBA YUUTHIBAIOTCS CIETYIOIINE OCOOCHHOCTH:

— KOHTPAKTHBIN 4ac

— JIeTHee/3uMHee BpeMs

KoHTpakTHBIN Yac — 3TO Yac Havajia u KoHIa cyTok. [To ymomganuto on pasen 0 (0 ya-
coB). Ilo TpeboBaHUIO TeIUIOCHAOXKAMOIICH OpPraHU3allMd OH MOXET OBITh YCTAHOBJICH B
npou3BosibHOE 3HaueHue ot 0 1o 23, uckimouas 3HauyeHus 2, 3 u 4 (1711 UCKITIOUEHUS HEO/-
HO3HAYHOCTH TpPU TIepexojie Ha JieTHee/3uMHee BpeMs). V3MeHeHHe KOHTPAKTHOIO vaca
BO3MOXHO 0€3 BBIBOJIAa CUETUMKA U3 IKCIUTyaTallMy dyepe3 MeHI0 «YcTaHoBKa». DakT usme-
HeHUs (PUKCUPYETCs B )KypHAJIE COOBITUH.

KoHTpakTHBI dYac TIpUBS3BIBACTCS KAJICHIAPHOMY BPEMEHH (C YyYeTOM JIeTHe-
ro/3UMHET0).

B apxuB momanmaroT Bce m3MepsieMble CYSTUMKOM TMapamMeTphl — TEMIIEpaTyphl, JTaBiie-
HUs, pacxosl (00BEM), TEILIO.

Kpome Toro, Bce ACHCTBUS MOTB30BATENS, OTPAKAIOIITUECS HA METPOJIOTUH 3aHOCSITCS B
YKypHaJ JEUCTBUN MOJIb30BATEIIA.

Brrurciienue u 3aHeceHre B maMsaTh IprOopa (apXuB) CPEIHUX 3HAYCHHUI TEMIIEpaTyp,
Y4aCTBYIOIIUX B BBIYMCICHUU TEIJIOBOM IHEPTHH, 3a MHTEpBal BpemeHu {y-t; mpubop ocy-
HIECTBIISIET KaK CPEAHEB3BEIICHHBIC 3HAUCHUS OIpeieliieMble IO Cleayromlei popmyiie:

Je-a,0-d

O ="~ (5.10)
[ a0, (- dt

rae:.  O(t) — MrHOBeHHBIE (TEKyIIMe) U3MEPEHHBIC 3HAYCHUS TEMIIEPATYPHI;
gm(t) — MruoBeHHbIe (TeKyIIue) N3MEpEeHHbIC 3HAUSHHUSI MacCOBOTO pacxojia Terl-
noHocurens (Bopl).
JInst TUCKPETHBIX BO BPEMEHHU M3MEPEHUH, BBIMOJIHACMBIX TPUOOpoM Kaxabie 1-2 ce-
KyHJIBI, CTIpaBEIUBA clieayomas popmya:

Z®i O

Ocppsp = Iz—qml

rae. O i ¥ (mi — TeMIIepaTypa U MacCOBBIH pacxo] TEIJIOHOCHUTENS, COOTBETCTBEHHO,
VIS 1-T0 U3MEPEHHS.

[Ipu oTcyTcTBMM pacxofa TEILUIOHOCUTEIIS TeMIIepaTypa BBIYHCISIETCS Kak CpeaHe-
apr(MeTHyeCKas BEIUYMHA BCEX M3MEPEHHBIX 3HAYCHHUN TEMIICPATyphl 3a JaHHBIA HHTEP-
BaJI BpEMCHHU.

Jlns TeMriepatyp, He y4aCTBYIOIIMX B BBIYMCIACHHUU TEILIa, BBIUKCISIETCS cpeaneapud-
METHYECKasi TEMIIEpaTypa.

(5.11)

5.10 Cugerumk ocymiecTBIsIeT u3MepeHue pacxoqa or 0.5Qmin mo 2Qmax, rome Qmin u
Qmax — COOTBETCTBEHHO, MUHUMAJIbHBIH U MAaKCUMAaJIbHBIH 00BEMHBIC PAcXObl TEILIOHO-
curens (cM. Tadbmuiy 3.2).
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Jlnst Bcex tumnoB PY morpenrHocty u3mepeHusi, ykazanuole B Hactosiiiem PO, obecrie-
yrBaroTCA B Auamasone [Qmin; Qmax], a B quamazonax [0.5Qmin; Qmin[ u JQmax; 2Qmax]
YIOMSIHYTBI€ TOTPEIIHOCTH U3MEPEHUsI HE HOPMUPYIOTCS, HO pabOoTOCIIOCOOHOCTH MpHOOpa
COXpaHsSETCs, U MPOU3BOJIUTCS HAKOIIEHNE MACChl TEIUNIOHOCUTENISL M BBIYHMCIIEHHE TEIIa.

[Tpu M3MepeHHBIX MIHOBEHHBIX 3Ha4eHHUsAX pacxona Qusm < 0.5Qmin npubop uHau-

UPYET «HYJIb» pacxo/ia U HaKoIJIeHue Macchl M=Q-p HEe MPOUCXOIHUT.

5.11 B mpotiecce pabOThI CYHETUUK MOCTOSTHHO MPOU3BOJUT KOHTPOJIh pabOTOCIIOCOOHO-
CTH CBOEGHU ammaparypbl U JOMYCTUMOCTU H3MEPSeMbIX mapameTpoB. [Ipu BO3ZHHMKHOBEHUU
OLIMOOYHBIX CUTyalMid MHpOpMalMs O HHUX COXpaHsAeTcs B apxuBe C (uKcalueil koaa
oImKOKH, KaHaJIa U3MEPEHHUsI, B KOTOPOM MPOM30IILIa OIIMOKA U JUTUTEILHOCTH OIIHOKH.

CdeTuynk MOXET MO Pa3sHOMY HHTEPIPETUPOBATH CUTYyaIlMH BBIXOJA 3a JOMYCTHUMBIC
npesenbl TaKUX MapaMmeTpoB, KaK pacxoj] U Pa3HOCTh TEMIIEpaTyp MOJAaud U «OOpaTKU».
NmeroTcst BBULY CIIETYIOLIUE CUTYALINH

— 3HayeHue pacxojaa 6oibie Qmax;

— wHaxoautes B penenax [0.5Qmin; Qmin];

— pa3HOCTh TEMIEpaTyp NOoJa4u U 00paTku HaxoauTcs B Auana3zone ot 0 no 2.5 °C.

CdeTruuk, B 3aBUCUMOCTH OT BBIOPAHHBIX MOJIb30BATEIEM HACTPOEK, MOXKET UHTEPIIpE-
TUPOBATh 3TU CUTYaIUU CJIEIYIOUIUM 00pa3oM:

— He (PUKCUPOBATH ITU CUTYyaITUU

— (UKCHPOBaTh, HO HE OCTAHABJIMBATH HAKOIICHUS TTapaMeTpoB (ommnoKa (GUKCHpYyeT-
Csl, HO 00BEM M TEIUIO CUUTAIOTCS)

— BOCIPUHUMATh ATH CUTyauuu Kak omuOku. Ilpu stom ommbka duxcupyerca u
HaKOIJIEHUE NTapaMeTPOB ocTaHaBiIuBaeTca. OcTaHaBIMBAETCS] HAKOIUIEHHE TeIla U 00beMa.
Tekymuii pacxoa MpooJKaeT UHAUIIUPOBATHCA.

Bonee nmoapoOHO ommbky onucansl B 1m1.13.

5.12 H3mepenune U30bITOYHOIO JaBJICHUS TEIJIOHOCUTENS WK BOJIbI (IIPOU3BOJUTCS MPH
HAJIMYUU BCTPOCHHOI'O OJIOKA PACIIMPEHHS) OCYIICCTBIIACTCS IYyTEM H3MEPCHHS TOKA BBI-
xoxaHoro curHana J1J1. 3uauenust uzopirounoro aaeinenus P, (Mlla), uamepsieMbie U WHIU-
[UpyEMbI€ BRIYHCIUTENIEM, U TOK |, (MA) Ha BXoe KaHajaa U3MEPEeHHs aaBiacHus (Ha BXOJe
BBIUHCIIMTENIS) CBSI3aHbI CACAYIOIIUM COOTHOIIICHHEM:

P=(_—I) PR,
u -~ \'mm 1 (I — )
2 1
rae: Py u P, — naBneHus B IByX TOUKaxX XapaKTEPUCTHUKU MMpeoOpa3oBaTesis JaBICHUS
(HanpuMep, MUHUMATBHOE U MAaKCUMAIILHOE JIaBIICHHS);
I1 1 |, — cooTBeTCTBEHHO TOK Ha BhIX0J€ JI/] B yKa3aHHBIX BBIIIE TOUYKAX;
li3m — 3HaUEHME U3MEPEHHOT0 TOoKa Ha Bbixojae JI/I.

P, (5.12)

5.13 [lpu u3mMepeHnrn BPEMEHHU CUYETUYHK OCYIIECTBISICT M3MEPEHUE CICAYIOIINUX BEH-
YHH: BpeMsi KOPPEKTHOW paboThl, BpeMsi HEKOPPEKTHOW paboOThl (BpeMs OIIMOOK), Bpems
HOJIKITFOUEHUS TIpubopa kK cetu (BpeMsi paboThl), BpeMsl OTKJIFOUEHHS OT ceT (Bpems Mpo-
CTOSI), a TaKKe MHIUIUPYET TeKyllee KaleHnapHoe (C y4eToMm mepexojia JieTHee/3uMHee)
BpeMmsl.

Bpems koppekTHoii pa6otsl (Tkop.) — Bpems pabOThI KaXI0TO M3 KaHAIOB BBIYHC-
JICHUY TIPU HAJIMYUU THUTAHUS U OTCYTCTBUU COOOIICHHI 00 omnoKax.
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BpeMsi HeKOppeKTHO# padoThl (Bpemsi omMOKU ToII.) — BpeMsi pabOThl KaXKI0TO M3
KaHAJIOB BBIYHUCIICHUH MTPU HATMYUH TTUTAHUS W HAJTHYUU OITHOOK.

Bpems padorsl Tpad — cymmapHoe BpeMs paboTsl npubopa. [Ipu Hanmuuuu BCTpOEH-
HOTO 0JIOKa PE3epPBHOTO MUTAHUS OHO OOJIBbIIIE BPEMEHU HAJTMYUSI CETH.

Bpemsi Haauuusi cetu nutanus TceTn — cyMMapHOE BpeMsl HAIMYUS CETH ITATAHUS.

Bpems orkiiouenusi (Bpemsi mpoctosi TOTKJI.) — cyMMapHOE BpeMsi OTCYTCTBHSI ITH-
TaHUs puodopa.

Tekyimee BpeMsi — TeKyIiee KajaeHaapHoe (C y4eTOM JICTHET0/3MMHET0) BpeMsl.

N3mepenne, MHANKALAS U PETUCTPAIINS BBIICTICPEUHUCICHHBIX TAPaMETPOB OCYIIECTB-
nsietcst B yacax. Ha pucynke 5.1 mpuBeneHa BpeMEeHHAs quarpamma, MosiCHSIOIIasi COOTHO-
IICHUE MEX/Ty YIUTHIBAEMbIMH HHTEPBAIAMU BPEMCHH.

Txop. O

A
Y

\|l
’I‘

Tpab Totkn.

/
\
/
Y

Tcetu

Y

Toruy.

A
Y

Pucynok 5.1
5.14 HWwnrepdeiicsi.

5.14.1 WudopmanrioHHbIe HHTEPPEICHI.

CueTunk UMeeT cleayronmii Habop HHTEpPENCcOB UII cheMa WH(OPMAIIUK M BKITFOYE-
HUS €TO B CHCTEMBI aBTOMATHU3aIlNHU yUeTa:

— RS232;

— USB Host;

— RS485.

RS232 mocTaBiseTcs B 6a30BOM BapHaHTE W MO3BOJIIECT MOJKIIOUATH CUYECTIMK K KOM-
nproTepy, MojaeMy (mpoBoanoit mogem, GSM/GPRS moznem). K atomy ke unTepdeiicy mou-
KITI0YaeTcs yCTPOMCTBO CheMa JaHHBIX, UCIOIb3yeMOe ISl IepeHOoca JaHHBIX CO CYETUHKA
Ha KOMITBIOTED.

USB Host ucronb3yercs ais noakmouenust k Hemy USB Flash makonurens (orpanmu-
YeHUs Ha 00beM HakomuTelsis HeT) ¢ pasmerkoil FAT unu FAT32. 3anuck nHdopMaiuu Ha
Flash npousBoautcs B pexkume «Kontposs» mpu noakmoueHun USB Flash k cooTBeTcTBY-
IoIIeMy pa3bemy IpubopHOro kabdens. [Ipu 3ToM 3anUCBHIBAIOTCS] BCE THUIBI aPXWUBHBIX JaH-
HBIX, HAKOIIJICHHBIX CUETYUKOM.

JIist yCKOpEHUs 3alicy pUOOp 3aIlMChIBACT TOJIBKO Ty HMH(OpMAIHIO, KOTOpast HaKo-
MUJIach ¢ MOMEHTA IoceHel 3anvcu Ha Tekymnryro flash. [Ipu HeoOxomuMocTH MOXKHO 3a-
MIACATh MOJIHBINA aPXUB.

RS485 nmoxnepxuBaeT ABa MPOTOKOIA OOMEHA!

—BHYTPEHHUH MPOTOKOJ [Tl OOMEHa MEXKIY CUCTUNKAMU,

— mnpotokon Modbus RTU.

[Tonb30BaTesTh BEIOUPAET THIT HCITOJIB3YEMOTO TIPOTOKOJIA CaM.

[Ipu ucnonb30BaHUM MPOTOKOJIA CYETIUKU MOTYT OOBEAMHATLCS MEXKIY cO-001 yepes
untepdeiic RS485. B Takom citydae TOIBKO OJIMH CYETYHK MOJKITIOYACTCS K Ka-
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Hasy BHeIHe# cBszu (MogeM, RS232). JlocTyn ko Bcel LEnoYKe CYSTYMKOB MPOU3BOIUTCS
4yepe3 HEeTo.

ITporoxon Modbus no3Bomser moakarounTh cyetyuk B cetb Modbus. ITpexycmorpeno
YTCHHE TEKYIIETo COCTOSHUSA U apXxuBOB. CKOpOCTh MHTEpQElica HacTpauBaeTCs MOJIb30Ba-
TEJIEM.

NuTepdeiicer USB Host 1 RS485 nocTaBnsitoTcst mpu 3akase moib30BaTeeM.

5.14.2 BcTpoeHHBII OJIOK peryIMpoBaHus (aHAIOTOBBIC HHTEP(EHCHI).

biiok peryiaupoBaHusi UMEET CIIETYIOIINE BBIXOIbIL:

— JIBa JIMHEHHBIX BBIXOJA,

— JIBa KJIFOUEBBIX BBIXOJA.

Jluneiinvie 6o1x0001.

[Tonp30BaTenb MO CBOEMY YCMOTPEHHMIO HACTPAMBAET THUI KaXKJIOIO M3 BBIXOJOB HE3a-
BHCHUMO — TOTEHIIMAJIBHBIM WM TOKOBBIM. [loTeHIMANBHBINA BBIXOI MOXKET (POPMUPOBATH
HarnpsbkeHue B quamnazone ot 0 7o 10 B. TokoBwIif BEIX0OJ BeIIAET TOK B Auana3zoHe ot 0 1o
20 MA.

Harpy3ounas cnoco6HocTs motennuanbHoro Bbixoga — 20 KOwm. Ilpu sTom morper-
HOCTb OTOOpaXEHUs U3MEPSieMON BeJIMUMHbBI He npeBbimaetr 1 %. MakcumanbHbIN TOK — HE
6omnee 10 MA.

Knioueewie 6bixo0ul.

JI71s1 KaXKJ10T0 U3 KITFOUEBBIX BBIXOJOB MOXKET ObITh YCTAHOBJICH CIETYIOUIANA THIT:

— akTuBHBIA BeIX0A. Hampsokenue «1» = 10 B ¢ BeiTekaromum Tokom 10 10MA. Bre-
Karoruii Toxk — He 6oisiee 100 MA;

— OTKpBITHIN KoiJieKkTop. Makcumanbnoe Hanpsikerune 40 B, Tox 100 MA.

Tun KaXxa0ro BeIX0/1a HACTPAUBAETCA MOJIH30BATEIEM HE3aBUCUMO.

5.14.2.1 ®OyHKIMHA TUHEHHBIX BHIXOJIOB.

Kaxnaplif 13 BIXOJ0B KOHPUTYPUPYETCS HE3ABUCUMO U MOKET paboTaTh B CIAEAYIOUIUX
pexuMax:

— JIMHEHHBIA TPONOPLUUOHAIIBHBIN BBIXO/;

— IIOPOTOBBIN BBIXOJ;

— peryJiMpoBaHHUE.

IIponopuuonaivHbwlil 6b1X00.

Kaxnplii U3 BBIXO/I0B MOXKET ObITh HACTPOECH HAa (POPMHUPOBAHUE BHIXOJHOIO CUTHaIa
(HampsbKeHUE WJIM TOK), MPOMOPIHMOHAIBHOTO KaKOW-THO0 M3 U3MEPSICMBIX CUCTYUKOM Be-
anuuH (MHPOPMATHUBHBIN MTapaMeTp).

B xauectBe nH()OpMATUBHBIX [TAPAMETPOB MOTYT OBITh YCTAHOBJICHBI:

— t1... t8 — TtemmepaTypsl, usmepsemsbie aarunkamu temmneparypsl AT1...JIT5 coot-
BETCTBEHHO,

- P1...P4 - JTaBJICHUS, U3MEpPSIEMbIC TaTYNKaMU JTaBJICHUS
JA1...J1/14, COOTBETCTBEHHO;

— (1...95 — oOBbeMHBIE PacXo/ibl TEMJIOHOCUTEIS;

— ml...m5 — maccoBbIe PacXo/ibl TEIJIOHOCUTEIS.

[Tonw3oBaTens BhIOMpaeT MHPOPMATUBHBIN MapaMeTp W YCTaHABIMBACT JUAIa30H W3-
MEHEHHMS TlapaMeTpa U Juara3oH U3MEHEHHUs BBIXOJHOTO CUTHAJIA.

Ilopozoegwtii 6b1x00.

[ToporoBelii BEIX0 pab0TaeT 1Mo CICAYIOIIEMY aITOPUTMY .

35



Bri6upaercss mHbOpMATHBHBIN MapaMeTp W 3alaeTcs JiBa 3HAYEHUsS MOopora — mopor
BKJIFOUEHHMSI U TIOPOT BBIKNIIOUEHHs. Eciu 3HaueHrne nHGOpMaTUBHOTO TTapamMeTpa MpeBbIIa-
€T MOpOr BKJIKOYEHMS, BBIXOJ YCTAaHABIMBAETCS B COCTOSIHUE «1», €ciiM 3HaYeHHE MajgaeT
HUKE TIOPOTa BBIKIIIOUECHHSI — yCTaHaBIUBAETCS «0».

B xadecTtBe MHQOpPMATHBHBIX MAapaMETPOB B JOIMOJHEHUE K YKa3aHHBIM BBIIIE MOXKET
OBITh BBHIOPAHO TEKyIee BpeMsi YCTaHABIMBACTCS BPEeMs BKIIIOYCHHS (4aC:MUH) M BpEMs
BBIKJTIOUCHUS.

Pezynuposanue.

Kaxnaplif U3 BBIXOJIOB B 9TOM Ciydae npejcraBisieT cooor oaun kanan [ perymnupo-
BAHUSI.

[Tonp3oBatenb 3amacT mapaMeTphl KOHTypa peryiupoBanus (koddduiueHt nepempayuu
KaHaJIa ¥ MOCTOSTHHYIO BPEMEHH) U PEryJIMPyeMbIid TapaMeTp.

PeannzoBaHnsbl ciaeyronme aaropuTMbl PETyJIUPOBAHNUS

— peryinpoBaHue temneparypsl. llonnepxkuBaercs 3amaHHas Temmeparypa IO yKa-
3aHHOMY ToJib3oBatesiem [T;

— peryaupoBaHue OTOIUIeHUs. Perynupyercs temneparypa oopatHoro TpyoonpoBoja.

B kaxxaoM M3 peXUMOB PETyJIMPOBaHUS MOXKHO 33/1aTh THEBHON/HOYHOW PEKUM, pe-
UM «BBIXOJHOTO JHS», @ TaKK€ BBECTH I'paUK KOPPEKLUHH MO TEMIEPATYpe HAPY>KHOTO
BO3/lyXa.

5.14.2.2 OyHKIUU KIOUYEBBIX BBIXOOB.
Kaxnaplii U3 KIIIOYEBBIX BBIXOJOB KOH(DHUTYpPUPYETCS HE3aBHUCHUMO. Y CTaHABIMBACTCS
THII BBIXO/a U HTHOOPMAIIMOHHBIN IMapaMmeTp.
KitroueBbie BBIXO/IBI BCeT/ia pabOTAOT B MOPOTOBOM PEXUME. DTOT PEKHUM IMOJTHOCTHIO
COBMAJAET C MOPOTOBLIM PEKUMOM JIMHEMHBIX BBIXOJ0B.

5.14.2.3 Bcs undopmanus o 610ke pacmmpenus npuseneHa B [IIMMH.407251.005
P31, wacte 2 «Bcerpoennsiii 610k perynupoBanus tertoBogocueryrka CBTY-10M (5M1,
5M2) RP» k manxomy PD (dacts 2).

5.15 KOHCTpYKTMBHO CYETYHMKH BBIIOJHEHbI B BHUJIE HECKOJBKUX OTHEIbHBIX Y3JIOB,
UMEIOIINX MEXIY COOOHM AIEKTPUYECKYIO CBSI3b — BBIUMCIUTENb, NAaTYUKH TEMIEPATYPH,
PacXO0IOMEPHBIN YUaCTOK € YIbTPa3BYKOBBIMU JAaTYMKAMHU, TaTUNKH JTABJICHHUS.

5.15.1 BpruncauTennb BBIIOJHEH B MPSMOYTOJbHOM KOPIYCE, Ha KOTOPOM pacrojo-
KCHBI OpraHbl yrpasicHus (MSITh KHOIOK), MU(PPOBOE MOKA3bIBAIOIICE YCTPOUCTBO (YETHI-
peX- CTPOYHBIN JKUIKOKPUCTAUIMYSCKUN WHIUKATOP), DJIEMEHTHI MOJKIIFOUCHUS COCTUHU-
TEJbHBIX Ka0esel 1 BbIBOJI KaOelis MUTaHus.

Oprasbl ynpaBieHHsS TEIJIOCUETYMKA: MATh KHOIMOK, Ha3HAYEHUE KOTOPHIX OMHCAHO B
pasnene 11 u npunoxenuu E.

B TemocueTunke MCHONB3YyeTCS JKUIKOKPUCTAUTMYCCKUN WHIMKATOP C ITOJCBETKOM.
[ToacBeTka He paboTaeT mpu paboTe CYETUHKA OT BCTPOCHHOTO MCTOYHHKA PE3EPBHOTO IH-
TaHUS.

5.15.2 PV mpexacrasisieT co0oi 0Tpe30k TpyOsI ¢ (hiaHIaMu U BTYJIKAMH JJI Kperuie-
HUsI YJIbTPa3BYyKOBBIX JIATYMKOB pacxoja. I'ecomerpuueckue pasmepbl PY (iuHeliHbIe U yr-
JIOBBIE) MMEIOT JKECTKHE JIOMyCKa, YTO HEOOXOAUMO I TOCTUKCHUS TPeOyeMOil TOYHOCTH
M3MEPEHUs U CTAaOWIBHOCTU paboThl. Pa3mepsl puBenensl B Tadnuie 3.6 , a Tak ’Ke B MpHU-
noxenue 1.

36



B PY ¢ aunamerpom ycrmoHoro npoxoga DN 200 u Gosee mpemycMoTpeHsl (B ciy4ae,
eCIIM He 3aKa3aHbl UTI030BbIe Kamepbl st [IP) nyOnupytomue oTBobl (BTYJIKH) IS yCTa-
HOBKHM PE3EpBHBIX Nap Y3 JaTUMKOB pacxoaa. Pe3epBHbIe mapbl JaTYUKOB pacxo/1a pacioia-
raroTcs B T€X K€ IUNIOCKOCTAX, YTO U OCHOBHBIE /[P. DTO B paBHOI CTENEHW OTHOCHUTCS Kak
onHonydeBbiM PV, Tak u k nByxmyudeBbiM PVY. Ilpu sToM paboTaioT 1100 OCHOBHBIE Maphl
JaT4YMKOB, 100 pe3epBHbIE. [lepexos Ha pe3epBHbBIC JATYMKU OCYLIECTBIIAETCS MEPEKITIO-
YeHUEM Kabes.

To ectb: ogHonmyueBbie PY ocHamenst 4-mst JIP (oqHa mapa pesepBHast), IBYyXJITy4eBbIC
PY ocnamens 8-10 JIP (1Be mapbl pe3epBHEIE).

Buumanme: nepekmodyeHne Ha pe3epBHyto napy AP B aByxiyueBom PY nomyckaercs
TOJIBKO Ha Iapy, pacrloiOKEHHYIO B OJTHOM IIJIOCKOCTH C OCHOBHOM MapoM.

5.15.3 TC ycraHaBiuBaroTCs B TPYOOIPOBOIaX C MPUMEHEHHEM BTYJIOK HJIU THIIB3 (B
COOTBETCTBUU C 3aKa30M) Ha BXOJIC M BBIXOJIC TETNIOOOMEHHOM CUCTEMBI.

5.15.4 JlnuHa cOeAMHUTENIBHBIX KaOejaed ompenensercs, UCXOJsd W3 TUIAHUPOBKU U
BBIOPAHHBIX MECT Pa3MEIICHHUS COCTABHBIX YaCcTel CUYCTUMKOB, M MOXKET JIC)KATh B MIPEIcIiax:

— ot 2 no 100 M myist yIbTPa3BYKOBBIX JATYMKOB pacxojia U JATYMKOB TEMIIEPATYPhI
(mo crenmanpbHOMY 3aKasy juinHa kKadens k omHomy u3 TCII moxxeT OBITh yBeIWYEHA JI0
900 m),

— ot 2 1o 200 m nst uaTepdeiica RS232 npu noakmrouenuu [1K,

— ot 2 no 30 M ansa unrepderica RS232 npu noAKIIOYEHUH MOJIEMa WM YCTPOUCTBA
cbeMa TaHHBIX.

5.16 [utox mpuOOPHBI KOHCTPYKTUBHO BBINIOJIHEH B BHJE MPSIMOYTOJBHOTO IIKada-
celida 1 mpeTHa3HAYCH V11 YCTAHOBKH U TMOKIFOUEHUS KOMIUIEKCHOTO 000PY/I0BaHMSI.

6 MapkupoBka U IJIOMOUpPOBaHHE
6.1 MapkupoBKa CYETYMKOB, HAHOCUMAsI Ha BBIYMCIUTENB, cooTBeTcTBYeT ['OCT 26828 1
COZICPKHT CIICTYIOIINE TaHHBIE:

— HaNMEHOBaHHWE U YCIOBHOE 0003HAUYEHNE CUCTUNKOB,

— TOBAPHBINA 3HAK MPEANPUATHI-U3TOTOBUTEIS,

— 3Hak ytBepxkaenus tuna o JACTY 3400;

— Moaudukamus cueTanka — 5M1 wim SM2;

—  3aBOJICKOW MOPSAKOBBIM HOMep (Ha OOKOBOW KPBIIIKE), COCTOSIIUN U3 TSATHPA3PSII-
HOTO CEpUHHOTO HOMEpa U ABYX pa3psAoB Iepe] CEPUIHBIM HOMEPOM, 0003HAYAIOIINX T0J1
BBIITyCKA CUCTUNKA,;

— HamnpsHKEHUE CeTH MUTaHMs, MOTpedisieMast MOIITHOCTb.

Kpome Toro, 3aBoxnckue mnopsakoBeie Homepa TC u PY HaHOcATCS Ha MX KOopmyca
yIapHBIM METOJIOM WU METOAOM I'PaBUPOBAHMS.

6.2 MapkupoBka PY conepxut 3HaueHue auamerpa yciaoBHoro mpoxoaa DN u makcu-
MaJIbHOE DKCIUTyaTallMOHHOE 3HaYeHUE M30bIToUHOTO naBicHus PN (Py).

6.3 CocraBHbIE YaCTH CYETUHUKOB OIMJIOMOMPOBAHBI NP BBIITYCKE U3 MPOU3BOJICTBA JIJIs
NPEAOTBPAIICHUSI HECAHKIIMOHMPOBAHHOTO JOCTYINA K OpraHaMm pPEryjiupoBaHUs B MECTax,
IPELYCMOTPEHHBIX KOHCTPYKTOPCKOW JIOKYMEHTAUEH.
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6.4 Bpraucnurenas mIOMOUpPYETCs ABYMsI MacTUYHBIMH riiomOamu. [1momOb1 ycTanas-
JUBAIOTCS Ha KPEMEeKHBIX BUHTAX, KPEMSAIMX OOKOBbIE KpPBIIKU. s Qukcanuu mMacTuku
TI0J1 TOJIOBKAMHU BUHTOB TIPEIYCMOTPEHBI TUNIOMOMPOBOYHBIC YAIITKH.

Kpome Toro, myis ocymiecTBiIeHUS TOMOJIHUTEIBLHOTO IJIOMOMPOBAHUS MOCPEICTBOM
CBHHLIOBOM IJIOMOBI, Ha OOKOBBIX KPBIIIKaX MPETyCMOTPEHbI BUHTBI C OTBEPCTUSIMHU B TO-
noBkax. [lo TpeboBaHMIO 3aKa3uMKa BO3MOXKHA 3aMEHA 3TUX BUHTOB HA JONOJHUTEIbHBIC
MJIOMOUPOBOYHBIE YAIITKH.

OO6menpubopHbIi Kabeah MapKUPYETCsl HAKJIEHKOW Ha KopIlyce pa3bema ¢ 0003Haue-
HUEM KoJa Kabensl.

MapkupoBKa COEIMHUTEIBHBIX Kabelleld HAHOCUTCA Ha OMPKH, 3aKpeIIeHHbIE BOIU3U
COOTBETCTBYIOIIHMX PA3bEMOB.

7 Tapa n MapkupoBKa

7.1 VYmnakoBka (TpancnopTHas tapa) cooTBeTcTByeT Kareropuun KVY-1 (tum BY-Il mis
AKCILUIyaTalMOHHON JokyMmeHTauuu u cderdynka) ['OCT 23216 u BBIMOIHIETCS B COOTBET-
CTBHHM C YEPTEIKAMH MPEANPUITUA-U3TOTOBUTEIIA.

7.2  MapkupoBka TpancnopTHoil Tapsl coorBeTcTByeT ['OCT 14192, BhINONHSETCS MO

yepTekaM MNpeANnpUsITUS-U3TOTOBUTENS W COJIEPKUT MaHUmyssinuoHHble 3Haku “OCTO-
POXHO XPVYIIKOE”, “BEPEUb OT BJIAT”, “BEPX".

7.3 CocTaBHBIE YaCTH CUCTYMKOB YIAKOBAHBI B SAIIWKH, U3TOTOBJIECHHBIC 1O YEPTEIKAM
PEANPUITUA-U3TOTOBUTEIS.
[To cornmacoBaHuio ¢ 3aKa34MKOM JOMYyCKaeTCs mocTaBka PY 0e3 TpaHCIOPTHOW Taphl
WJIA B Tape 3aKa34yMKa.

8 VYka3zaHue Mep 0e30MACHOCTH

8.1 KOHCTpYKIHS CUYETUYNKOB COOTBETCTBYET TPEeOOBAaHUSM OE30MACHOCTH B COOTBET-
ctBuu ¢ 'OCT 12.2.003.

8.2 Ilo cnocoOy 3amMTHl YeI0BEKa OT MOPAXKEHHS dIEKTPUUECKUM TOKOM CUETUYHKH C
HanpspkeHuem nutanus 220 B cooTBeTcTBYIOT Kitacey |, cueTunku ¢ HanpsKeHUEM MUTaHUs
36 B unu 24 B cootBetcTBy10T Kiaccy |l mo 'OCT 12.2.007.0

8.3 [Ilo TpeboBaHuAM TOXAapHOW  OE30MACHOCTH  CUETUYUKH  COOTBETCTBYIOT
I'OCT 12.1.004.

8.4 DnexTpuyeckas HM3OJSIMS CHUJIOBBIX IENEH CYECTUYMKOB C HANPSHKEHUEM IHUTaHHS
220 B BeIziepKUBaeT 0€3 MOBPEKICHUN BO3JICUCTBHE UCIBITATEILHOIO HAMPSIKEHUS TTOCTO-
sHHOro Toka co 3HauenreMm 2100 B B teuenue 1 mum.

8.5 Drexrpuyeckas M3OJSIUS CUJIOBBIX IETICH CYETYMKOB C HAMPSDKCHUEM MUTAHUS
36 B nnu 24 B BeepkuBaeT 0e3 MOBPEXKIACHUN BO3JECHCTBHE HAMPSIKEHUS TOCTOSHHOTO
Toka co 3HadeHuem /00 B B Teuenue 1 mum.

8.6 DrnexTpuyeckas M3OJSANMS CHUJIOBBIX IIETIEH IMIMTKA MPUOOPHOTO BBIAEPKUBACT O€3
MOBPEXKICHUI BO3JICUCTBHE HAMPSDKEHUS MTepeMEeHHOTO Toka co 3HadyeHneM 1500 B B Tede-
Hue 1 muH.

8.7  DaexTpu4ecKoe CONMPOTHUBIICHNE M3OJISIIMK CUIOBBIX IETIEH CUYCTUMKOB C HATPSDKE-
nueMm nutanus 220 B cocTtaBisier He MeHee:!
— 20 MOwm - npu temniepatype 20 °C u otHOcuTensHOM BiaxkHoctu 10 80 %;
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— 1 MOw - mpu temnieparype 35 °C u oTHOocuTeIbHOU BiakHOCTH 95 %.

8.8  DraexTpmyeckoe COMPOTUBICHNE W3OS CUIOBBIX IETIEH CUYSTUNKOB C HATPSIKE-
HueMm nutanusd 36 B wiu 24 B cocraBisger He Menee 1 MOwM.

8.9 DrexTpuyeckoe COMPOTHUBICHUE MEXAY 3a3eMIISIONMIMMH KOHTAKTaMH TPEXIIOJOC-
HOW BUJIKM KaOes MATaHUS U METaUIMYCCKUMH YacTsAIMHU KOPITyca BBIYUCITHTENS - HE OoJiee
0.1 Owm.

DIEKTPUUECKOE COMPOTHBIICHUE MEXKIY 3a3eMIISIONIMMU KOHTAKTaMU TPEXIOIFOCHBIX
PO3ETOK IHUTKA MTPUOOPHOTO M €r0 KOPITyCOM J0JKHO ObITh He 60s1ee 0.1 Om.

8.10 IlIpu pabore co cueTunkaMu HEOOXOIWMO COOJIFOAATh JCHCTBYIOIIME IpaBHIa IO
TEeXHUKE 0€30MaCHOCTH MPU PA0OTE C JIEKTPOYCTAHOBKAMH.

Buumanmue! I[Ipu ucnonb3oBanuu TpaHchopmaropa B Ka4eCTBE MCTOYHHUKA MUTAHUS
CUYETUMKOB C HampspDKkeHueM nutanus 36 B wim 24 B, BXxogHas v BEIXOHAS OOMOTKH TpPaHC-
dbopmaropa MOKHBI OBITh TraJbBAHUYECKH Pa3BSi3aHbl U MEXKIYy HUMH JIOJDKHA OBITH
JABOWHAS WU YCUJIEHHAS U30JISIHS.
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9 HOpﬂI[OK YCTAaHOBKHA 1 MOHTAaAKa

9.1 PacnmakoBbIBaHHE H PACKOHCEPBALIUSA

PacmakoBbpIBaHNE M pacCKOHCEPBAIHS CUCTIYMKOB MTPOU3BOIATCS TOCIE UX BBIICPKKU B
MMOMEIICHUH TIPU Temreparype okpyxkaromero Bozayxa oT 10 go 30 °C u oTHOCHTEIbHOMN
Bi1axkHOCTH He O0osee 80 % B TeueHue 2 4acos.

PacmakoBbpIBaHUE TIPOM3BECTH B CIICIYIONIEH TTOCIICIOBATEIIBHOCTH:

— BCKPBITh YKJIQJ0YHBIC SIIHUKH,

— W3BJICYD U3 HUX IMAKET C BBIYUCIIUTEIIEM U SKCILTyaTal[AOHHOW JOKYMCHTAITUCH;

— IPOBEPHUTH KOMILJICKTHOCTH CYETUYMKOB Ha COOTBETCTBHE 3aKa3aHHOM (cM. pa3a.17);

— W3BJICYb COCTABHBIC YaCTH CUETYMKOB W3 YKIIAIOYHBIX SIIIMKOB, TIPOU3BECTH BHEIII-
HUW OCMOTpP U yOEIUTHCS B OTCYTCTBHHM MEXAaHWYCCKUX TMOBPEKIACHUHN, HAPYIICHUA TTOKPHI-
THU U U30JIALIMHA COSTUHUTENbHBIX KaOeeii.

9.2 O0Omme TpedGOBAHMUS, ONPEACJIATIONIAE MECTO VCTAHOBKH CYCTYNKA

9.2.1 Mecra yCTaHOBKM COCTaBHBIX YacTe CUETUUKOB BBHIOMPAIOTCS MCXOJS U3 Ba-
pUaHTa UCIIOJIHEHHSI CYETUUKOB, HEOOXOIMMOCTH UCIOJIb30BAHUS TOTIONHUTEIHLHOM amnmapa-
TYpbI ¥ TAPaMETPOB OOBEKTA TEIJIOMOTPEOICHNUS.

[TpuHIIMTIHATIBEHBIE CXEMbI YCTAHOBKHM CYETYMKOB B 3aBHCHMOCTH OT BapUAHTOB UX HC-
MTOJTHCHUI TPUBEJICHBI B IPpWIOKeHNH B.

9.2.2 IlpenenvHble KIUMATHYECKUE YCIOBUS TOKHBI OBITh!

1) B mecte ycranoBku PY u TC:

— TemmepaTypa okpyxatomiero Bozayxa ot —40 °C mo +70 °C;

— BIIQXHOCTh OKpYKaromiero Bo3myxa 1o 95 % npu remneparype 35 °C;

2) B MECTE YCTAHOBKH BBIYMCIUTECIIS:

— TemmepaTypa okpysxaromero Bozayxa ot 0 °C go +50 °C;

— BIIQXHOCTh OKpYy:karomiero Bo3ayxa mo 80 % npu temmnepatype 25 °C.

Knnmatnueckue ycimoBus B MECTE YCTAaHOBKH JIOMOJIHUTEILHOM ammapaTypbl JOHKHBI
COOTBETCTBOBATh YCJIOBHSM, NMPUBEICHHBIM B JKCIUTyaTallUOHHOW TOKYMEHTAIlMW Ha 3Ty

anmaparypy.

9.2.3 bBosbiioe 3HaUY€HUE UMEIOT BHEIIHUE YCIOBUS: MPUOOp, pabOoTarONIHI HA CTEH-
ne 6e3 c00eB, MOXKET ObITh YCTAHOBIICH B MECTE C YPOBHEM TIOMEX, BIUSIOIIEM Ha €ro pado-
Ty.

[Ipu BBIOOpE MecTa yCTaHOBKHM IMpuOOpa cieayeT u3beraTb COCEACTBA PAUO- U Telle-
cTaHiuil (paarov4acTOTHBIC TIOMEXH), IMHUH METpO (MMITyJIbCHBIC TIOMEXH U “Mycop” B JIH-
HUM TIMTaHUs), OJM30CTH BHICOKOBOJIBTHBIX JUHHM (PaJlOMIOMEXH), MOIIHBIX 3JICKTPOMOTO-
poB (BCIUIECKH B JIMHMM MUTaHHS), 000PYIOBaHUs ¢ OOJBIIUMH TpaHchopmaTropamu (Mar-
HUTHBIC HABOJKH) U OCOOCHHO OJIM30CTH 3JICKTPOCBAPOYHBIX aImapaToB (HABOJIKU BCEX BH-
noB). [Tpu Hammuum momMex aiuHa JIMHUK cBs3u Mexay PY, TC u BbramciauTeneM JOHKHA
OBITh MUHUMAJILHOM U UX JIMHA OTIPEACNIIECTCS YPOBHEM MOMEX Ha KOHKPETHOM OOBEKTE.

JI1s1 CHUYKEHHUS YPOBHSI IOMEX, HIYLIUX 110 JINHUYU TUTAHUs, PEKOMEHYETCSl yCTAaHOBKA
CETEBBIX PAAMOYACTOTHBIX (UIBTPOB. YPOBEHBb JJICKTPOMArHUTHBIX TOMEX MOXKET OBITh
CHUKEH JIOTIOJIHUTEIIbHBIMU MEpaMu 10 3JIEKTPOMArHUTHON SKPaHUPOBKE, Kak mprbdopa, Tak
U UCTOYHHKA MoMeX. D(P(PEeKTUBHON MEpOil yMEHBIICHHS BIUSHUSA MOMEX SBIISIETCS MUHU-
MHU3ALUS IJTUH COSTUHUTEIbHBIX JIMHUH.

9.24 B wmectax ycranoBku PY u TC nomkna ObITh OOecrieueHa 3amuTa OT NpsiMOoro
MOTIaITaHuUs Ha HUX BOJIBI, TPS3H, Macesl U arpeCCUBHBIX KHUIKOCTEH.
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ConepxaHue B BO3yX€ ITOMELIECHUH, T/I€ YCTAaHOBJIEHBI COCTABHBIE YACTH CUETUYUKOB,
HapoB KUCJIOT U 1IEI0Yel TOKHO OBITh B IPEeIax CAHUTAPHBIX HOPM U MIPABUIL

[Ipu ycranoBke PY Ha OTKpBITON TUIOIIAJKE PEKOMEHIYETCS OOECHEYUTh 3aIUTy OT
IPSIMOTO TOTIaIaHksI aTMOC(EPHBIX OCAIKOB Ha YJIBTPAa3BYKOBBIE MAaTUMKU pacxoxaa (Hasec,
HAKJIOHHBIN KO3BIPEK).

YcranoBka PY cranmaptHoro ucnoiHeHus (0e3 repmerusamuu /[P) B mecrax ¢ BO3-
MO>KHBIM KPaTKOBPEMEHHBIM 3aTOIUIEHHEM BOJOM JOIYCKAeTCsl IPHU COOMIOAEHUU CIEIYIO-
X Mep 3amuThl PY 1 nogsoasimx kadeneu:

— TpoKJajaKa KabeneW NOJDKHA MPOU3BOJUTHCS B 3AIIUTHBIX FEPMETUYHBIX TPyOaXx,
YCTOWYMBBIX K BO3JICHCTBUIO OKPYXKAIOIIEH cpebl (B TOM YHCIIE U K TIOBBIIICHHOW TeMIlepa-
Type);

— MeCTa MOACOEAMHEHUS 3allUTHBIX TPYO U yIbTPa3BYKOBBIX JAaTYMKOB pacxoia WId
TC nomxHBI OBITH 3aIIUIIECHBI OT BO3JCHCTBUS BOJBI C MOMOUIBIO FEPMETUYHBIX MY (T, Mpo-
(UIBHBIX YIUIOTHUTENEH, WIN JPYTMMH CIIOCOOAMH, PEKOMEHIOBAHHBIMH H3TOTOBHUTENIEM
3aIUTHBIX TPYO.

[Tpu 3akaze xomruekTa repmerusanuu PY w/wmm TCII cnenyer yduThiBaTh, 4TO Mak-
CHUMaJlbHas TeMIEepaTypa TETIOHOCUTEINS B 3TOM ciydae He JoibkHa npessimaTth 100 °C.

9.3 TpeOoBaHusA K MECTY YCTAHOBKH M pacnojo:xkennio PY

PV ycranaBnauBaercs B pa3pbiB TPyOONpOBOA.

Mecto ycranoBku PY m0ipkHO OBITH MaKCHMaIbHO BO3MOYKHO YJIaJIEHO OT HCTOYHHUKOB
BUOpAIni, TPSICKH, DJIEKTPOMArHUTHBIX IOMEX (3JIEKTPOMOTOPHI, HACOCHI, KOMIIPECCOPHI U
ap.). Ha TpyOomnpoBojie, B KOTOPBIH OCYIIECTBIICTCS Bpe3ka PY, 10/KHO OBITH 00ecIeueHo
OTCYTCTBHE AIEKTPUUYECKOTO HAMPSIKEHHUSI OTHOCUTEIIBHO 3AIUTHOIO KOHTYPa 3a3€MJICHHUS.

PaccrosiHne Mexay pacxoJOMEPHBIM YYAaCTKOM M MECTOM YCTAHOBKH BBIYMCIIUTEIIS
JIOJDKHO OBITh MUHUMAJIBHBIM M He TipeBbIaTh 100 m.

Bo Bcex cnyuasix PY cnenyer pacrnonarath B 30H€ TpyOOmpoBoja, oOecrneunBaroieit
€ro IMOJIHOE 3aI0JIHEHUE BOJIOM, T.K. MPHU OTCYTCTBUM BOJIbI CUETUMKHU MPEKpaliaoT padory,
U IMarHOCTUPYETCS HEHCIPaBHOCTD (cM. pa3a. 13 PD).

PacxonomepHbie y4yacTKH MOTYT YCTAHABIMBATHCS B BEPTUKAIHLHOM MOJIOKEHUH, OJTHA-
KO M0/Ia4a TETUIOHOCUTEN IMPHU 3TOM JIOJKHA OCYILIECTBISATHCSA IO HAIMPABICHUIO CHHU3Y
BBEpX JuIs obecrieueHus 3anojHeHus PY Booit.

[Ipu skcIulyaTauy TEIIOCUYETYMKA B YCJIOBUAX, KOTJla BO3MOKHO HEMOJIHOE 3aIoJIHe-
Hue PY temoHocuteneM 3a c4eT MEPEPHIBOB B €r0 MoJaue WK Mpu paboTe Ha 3arps3HEH-
HOM TEIUIOHOCHUTEINE (OTCIIOMBIIASACS HAKHUIIb, P)KaBUMHA U T.J.), IPEAMOYTUTCIIEHBIM SIBIISI-
eTcsi BapuaHT pasmenienus PY, npuBenennsiii Ha pucynke 9.1. B atom ciiyyae rapanTtupy-
eTcsl MoJHoe 3arnojHeHue PY Bomol u ydacTok TpyOompoBOJa, MOABEPKEHHBIH HAUOOJIb-
IEMY 3arpsi3HEHHIO, OKa3bIBACTCs B 30HE HUKE PY.
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\'
CnuBHOI
BEHTHUIIb

Pucynok 9.1

JIJist ynaneHust OCTaTKOB TEIUTIOHOCHUTENIS M3 HIDKHEH 4acTh TPyOOnpoBoja B KOHCTPYK-
UM, IPUBEACHHON Ha pUCYHKe 9.1, MOKHO MPEAYCMOTPETh CIIMBHON BEHTHIIb.

ITpu ycTanoBke PY 10/KHBI BBITOIHATHCS MPUBEACHHBIC HIKE TPEOOBAHUS:

Y4actok TpyOOInpoBo/a, BEIOMpaeMblil 171st Bpe3ku PY, nmomkeH pacnoiaratbes B ropu-
30HTAJIBHOM IITOCKOCTH (OTKIIOHEHHE OT TOPU30HTAH B Tipesenax + 20 ©).

Brynku matunMkoB pacxoja TakKe pacrojiararoTcs B TOPU30HTAILHOMN IUIOCKOCTH C OT-
KJIOHEHHUEM OT ropu3oHTa u He 6osee + 20 °.

MuHUMaNIbHBIE JTMHBI TPSIMOJIMHEHHBIX Y9aCTKOB TPYOOTPOBOIa OT BO3MYIIAOIIETO
dakTopa 10 Bxoaa PY momxHbI OBITH, HE MEHEE:!

Tabaunma 9.1

Monudu- Momudukanus SM1
Bun Bo3mymatomiero notox paxkropa karust SM2 | DN < 200 DN >200

1nayu |2 nyda
Konycoob6pa3ubiii nepexon ¢ yriom He 6o- | 7 DN 10 DN 15 DN |10 DN
nee 20 °
N3rub Tpybomnpososa Ha 90 ° 10 DN 15 DN 50 DN |15DN
3a[BIKKH WM ABa M3ruba Tpybomposoma | 15 DN 20 DN 70 DN |20 DN
Ha 90 ° B mepreHANKYJISIPHBIX IIOCKOCTAX
Hacoc 20 DN 30 DN 90 DN |30 DN
[Ipumeuanus:

* JTToTHONPOXOIHBIN MIAPOBOM KpaH, UCIOJIb3YEMBIM B Ka4eCTBE 3allOPHOW apMaTypbl
(He perymupyromieit), He KiTacCH(PHUIIMPYETCsT KaK «3aJIBUIKKA».

** Tlog o6o3naueHUsIMH «1 Tyu» U «2 Myda» MOHMMAIOTCA KOHCTpYKIuu PY ¢ ogHnm
JY4OM U C IBYMS WU3MEPUTEIbHBIMH JTy4aMy COOTBETCTBEHHO.

JliMHa TPSIMOJIMHEMHOTO ydyacTKa TpyOOnpoBoja MEXIY ABYMs MOCIEI0BATEIbHBIMU
MECTHBIMH cOonpoTuBieHUusAMH niepea PY gomxna ObiTh He MeHee 5 DN. B npoTtuBHOM city-
yae mpsIMOJIMHEWHBIN ydyacTok nepen PY ngomkeH ObITh yBEeJIMYEH Ha JUIMHY, PABHYIO pa3HO-
cti (B MIIIMMETpax) TpeOyeMOro u peajqbHOTO PACCTOSHHUS MEKIY MECTHBIMH COTPOTHB-
JICHUSIMU.

JlmHa TpSMOJIMHEMHBIX Y9acTKOB /10 u nocie PY-20, npu ucnonb3oBaHuN KOHYCO00-
Pa3HBIX MEPexo0B ¢ yrioM He Oosee 20°, mowkHa ObITH He MeHee 60 MM, U B JAHHOM CITy-
gae JOIMyCKAeTCsl MPHUBApKa CIEIHMAIBHOTO MAaTpyOKa, BXOMSIIET0 B KOMIUICKT MOCTABKH,
HEMOCPEACTBEHHO K KOHYCOOOpa3HOMY IEPEXOTy.

Bce ocranpubpie TpeOOBaHUS B YacTH AJUHBI MPSIMOJUHEHHBIX y4acTKoB, mia PY-20
MOT'YT ObITh YMEHBIIICHBI BIBOE.
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JlnHa NpSIMOJNIMHEMHOTO y4yacTKa TpyOomnpoBoaa Ha Bbixoje PY nomkHa ObITh HE Me-
Hee 5 DN nnsa mogudukanum 5SM2 u 10 DN nns mogudukanmu SM1 nns PY ¢ onHoit xop-
ot 1 5 DN miist PY ¢ nByms xopaamu.

Jlst BapuanToB moctaBku 10...12 nns PY o6patHoro TpyOoIrpoBoia ATUHBI IPSMOJIH-
HEHHBIX YYaCTKOB /10 U nociie PY 1oyKHBI yA0BIETBOPATH TPEOOBAHUAM K IPSIMOJIMHENHBIM
y4acTkaM Ha BXojie PY. DTo HE0OX0IMMO TOJIBKO B TOM Cilydae, €Ciiid MOTOK B OOpaTHOM
TpyOONPOBOAE MOXKET U3MEHATH HAMPABIECHUE B 3aBUCUMOCTH OT pEXUMa padOThI TEII0Ce-
TH.

Eciu DN noasoasiero tpy6onpoBoaa 1 DN npsiMoIMHENHHBIX y4aCTKOB OTIMYAIOTCA,
UCIOJIb30BAaHUE KOHYCHBIX MIEPEXO0/I0B SABIISIETCS 0053aTEIbHbBIM.

JlinHa mpSMONMHEMHOro yd4acTka TpyOompoBoAa OT KOHYCHOro Imepexoja jao PY
JI0JI’KHA COOTBETCTBOBATH TPEOOBaHUAM i BceX 3HaueHnit DN pacxo/1oMepHBIX y4aCTKOB.

Jlyist pacueTa MUHUMAJIBHON JTMHBI MPSMOJIMHEHHOTO yyacTKa TpyOOIpoBO/ia UCIOJIb-
3yercs uncieHHoe 3Hauenue DN, BeIpakeHHOE B MM, JIJIsi COOTBETCTBYIOIIETO THIIOpa3Mepa
PY (DN 32 - 32 mm, DN 50 — 50 mm u 1.7.).

He nomyckaercs ycTaHaBIuMBaTh PETYJIUPYIOLUIYI0 apMaTypy Ha NIPSIMOJIMHEHHBIX
ydacTkax TpybomnpoBoja nepen PY.

BryTpennuii nuamerp npsIMOJIMHEHHOTO Yy4acTKa WM TPyOOIPOBO/Ia, BBHITOTHSIIONIETO
ero (pyHKIUH, TOJDKEH OTINYaThes He Oomee, yem Ha = 5 % oT:

— yucaeHnHoro 3HadueHus DN, BeipakenHoro B MM, s PY-20, PY-32, PY-50, PV-65,
PVY-80, PY-100;

— (axTuueckoro auametpa PY, koropsiii npuseneH B pazaene 17 “Ilapamerpsl u xa-
PaKTEpPUCTUKH COCTaBHBIX yacTeil cuetunka” mist PY-125...PY-1000.

Jns mogudukanun SM1 nomyckaeTcsi OTKJIIOHEHHE BHYTPEHHEro JAuameTrpa MpsiMOJIu-
HEHHOro yJacTka He Oosee, yeM Ha + 5 % (oTpunaTelbHOS OTKIOHEHHE HE JIOMYCKAeTCs).

9.4 Tlopsaa0oK YCTAHOBKH M MOHTAXKA COCTABHBIX YACTEH CUETUYHKA

Buumanue!
Hpu npoxkiaaake kadeass KATEI'OPUYECKMU 3anpemaercs nmpukiia-
AbIBATH YCWJIHE K pa3beMaM.

9.4.1 Tlopsmok ycTaHOBKM M MOHTaxa PY
9.4.1.1 PY ycranaBiauBaeTcs B pa3pbiB TPyOOIpoBoOIa.

9.4.1.2 B xommiekt noctaBku PY-20 u PY-32 Bxoasr crnenuaibHble NaTpyOKH,
KOTOpBIE MPU MOHTAXE MPUBAPUBAIOT K MPSIMOJIMHEHHBIM y4acTKaM TpyOomnpoBoja.

JIns octasibHBIX TUIIOpa3sMepoB PY mpsiMOIMHENHBIE YyYaCTKH MOCTABIIAKOTCS B KOM-
TUIEKTE TI0 COTJIACOBAHUIO C 3aKa3UMKOM.

[TatpyOok ¢ HaKUIHOUM TallKoOW, BXOAAIINNA B KOMIUIEKT mocTaBku PY-20 u PY-32, sB-
JSETCSA YacThIO MPSMOJIMHEHHOr0 ydacTKa M MCHOJIB3YETCA JJIsl MOCIENYIOEeNd MpUBapKu
TpyOOIpoOBOAa, WIM ydacTKa TPyOONpPOBOJa, KOTOPKIM JOMOIHAET NaTpyOOK 10 HEOOXOIU-
MOU IJTUHBI NPSIMOJIMHENHOTO Y4acTKaA.

Och naTpyOka U NPSMOJIMHENHOr0 y4acTKa JOJKHA MPEJICTABIATh COOOM €UHYIO CO-
OCHYIO JIMHUIO 0€3 3HAUUTEIbHBIX U3JIOMOB U MEPErudoB, a CTylEeHbKa Ha Mepexojie OT Ma-
TpyOKka Kk TpyOe He nomkHa mnpesbimarh 0.5 MM (£ 2.5%) Ha cropony st PY-20 u 0.8 mm
(= 2.5%) na cropony s PY-32.
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9.4.1.3 Ilpu monTaxke PY HYXHO HCIOIB30BaTh MPOKIAJKH, BXOJSIIHE K KOM-
IJICKT TTOCTaBKU. KaTeropmyeckn 3anpemaercsi HCMOJb30BaTh caMo/ie/IbHbIE U Pe3UHO-
Bbl€e NMPOKJIAAKH.

9.4.1.4 Tlpu ycranoBke PY-20 (moxcoenuaennn PY Kk BBapeHHBIM B TPyOOTIPOBOJ

naTpyOKaM ¢ HaKHJIHOHM raiikoi) HeoOXoauMo (UKCHUPOBAThH MojiockeHne PV (mis mpemor-
BpallleHUs TIPOBOPOTA) TacyHbIM KIF04oM S = 30 MM, KOTOPBIH yCTaHABJIMBACTCS Ha CIICIHU-
anpHbIe TIOCKOCTH PY. PacnosiokeHue 3TUX MIOCKOCTEW MOKA3aHO HAa PUCYHKE B IMPHUIIO-
KEHHH J.

Karteropuyecku 3anperaercst UCIOIb30BaTh Apyrue Aetanu PY mis ynepxanusa PY
ot npoBopoTa (pa3zbemsl 1P, Teno PY, miockocTn ¢ HaHECEHHON MapKHPOBKOIA).

Jls1 3aTArMBaHKs HaKWIHOUW raliku HEOOXOIMMO MCIIOIb30BaTh K04 S = 41 MMm.

9.4.15 Ilpu duanmneBoM npucoenuHeHuu PY BHyTpeHHee oTBepcTHE (DIIaHIIEB,
npy HEOOXOJMMOCTH, pacTayuBaeTCs IO BHEIIHUN AuaMeTp TPyObl C MUHUMAJILHO BO3-
MOKHBIMU Jtonyckamu. [Ipumep mpuBapku (QuiaHiieB MpPUBEIEH HAa pUCYHKE 9.2 U pUCYHKE
9.3.

MonTax ¢aHIeB Ha TPyOOIPOBO/ TOJKEH MPOU3BOIUTHCS 0€3 00pa3oBaHUs MOTEKOB
MeTajula Ha BHYTpPEHHEH MOBEPXHOCTU TpyOompoBoja. B mpoTuBHOM ciyyae M3MEHEHUE
pacmpeneneHus CKOpOCTel B MOTOKE KUJIKOCTH MOKET BBI3BAThH JIOMIOJHUTEIbHYIO TIOTPEIII-
HOCTh CUCTYHKOB.

[Tocne monTaxa PY B TpyOompoBoa peKoMeHAyeTCs MPOU3BECTU OKPACKy BcexX (piiaH-
LIEB.

o
]

Pucynok 9.2 Pucynok 9.3
BHUMAHUE!
HacrositesibHO pekoMenayercsi u30eratb NpuBapku (uiaHues K TPyOONPoOBOdYy IIPH YCTAHOB-
JeHHoM PY. 1o MoxeT nmpuBecTH K aedpopmauun PY BeiieacTBre neperpesa.

9.4.1.6 IloTepu gaBieHUs HA paCXOJOMEPHBIX ydacTKax
3HaueHHue TOTEPh JABJICHUS HA PACXOJIOMEPHOM Y4YacTKE HA MAKCUMAaJIbHOM Pacxojie
Qmax. ue npessimaer 0.085 kre/cm’ uIst Beex THIIOpa3MepoB PY, [1st KOTOPBIX HE YKa3aHO
OTJIETBHO.
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s PY-32 norepu naBnenus (C npsmbiMu yaactkamu DN 32), B krc/cM2, npuBeeHbBI
Ha rpaduke (cMm. pucyHok 9.5).
KpuBast 2 oroOpakaeT moTepu JaBiIeHUs HemocpeacTBeHHO Ha PY-32 (nmpu MoHTaxe B
tpyoonpoog DN 32). KpuBas 1 — 310 morepu naBiieHust Ha PY, mpsiMbIX ydacTKax M KO-
HYCHBIX repexojax ¢ yriom 10° mpu monTtaxke PY-32 B tpydonposo DN 50).
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Pucynoxk 9.5 Ilorepu nasnenust nnsa PY-32.
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Pucynok 9.7 Ilorepu nanenus ans PY-50

9.4.2 Tlopsamok ycTaHOBKHM JaTYMKOB pacxonaa J[P

9.4.2.1 [IlpuBencHHBIA HIKE MOPAIOK YCTAHOBKH AaT4MKOB pacxona P pacmpo-
ctpansiercs Ha psanx PY ¢ DN ot 32 mo 1000.
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PVY-20 nocraBnsiercst ¢ yCTaHOBJICHHBIMH M OTIJIOMOMPOBAHHBIMHU JaTYMKAMHU Pacxo/a,
IeMOHTaxX JIP MOXkeT OCyIIeCTBIATHCS TOJBKO Ha MPEAITPUSTUN-U3TOTOBUTETIE.

9.4.2.2 Tlocne montaxka PY B TpyOomnpoBoa HEOOXOIUMO YCTAHOBUTH B HUX YIIb-
TPa3BYKOBBIE JATUHUKH PAcX0/ia CIACAYIOIMUM 00pa3oM:

— Tpu HEOOXOJUMOCTH OYUCTUTHh BHYTPEHHHUE MOBEPXHOCTHU BTYJIOK OT IbLIN U IPS3H;

— I TIpeIoXpaHEHUs] MaTepuaia KPemeKHbIX raek M JaTYMKOB pacxoaa oT Auddy-
3un ¢ matepuaioM PY, cmazath pe3pOy BTYJIO0K U OOKOBYIO IMJIMHAPUYECKYIO TOBEPXHOCTD
yJIBTPA3BYKOBBIX JaTYMKOB pacxoma rpadurcoaepxkamiet cmaszkor P-113 wmmm I[[UA-
TUM-221,

— pabouas noBepxHocTh JIP (Toper) momkHa ObITh OYHIIEHA OT CMA3KH;

— YCTaHOBUTH YJIbTPA3BYKOBBIC NATUYUKU pPacxojia BO BTYJKU (OTBOBI) pacxoaomep-
HOTo ydacTka. Ha kaOenbHbIX BBIBOJAX JATYMKOB, BXOMSIIUX B KOMIUIEKT MMOCTaBKH CUET-
yukoB Moaudukanuu SM1 nanecena mapkupoBka™. Ilpu stom [P ¢ mapxuposkoit “11”
(nm “21” i BTOPOTrO KaHalla M3MEPEHHsI pacxo/ia) HE0OXOAUMO YCTaHOBHUTH B OTBOI PY
PacrojIOKEHHBIA MEePBBIM IO XO0AYy NMOTOKA TemjoHocuteas (Boasl), JIP ¢ MapkupoBKoii
“12” (unm “22” 1 BTOPOro KaHajia H3MEpPEHHs pacxo/ia) BO BTOPOi 0TBOI PY**,

[Tpu nmoxakmrouennu J[P, ycraHOBIICGHHBIX B JABYyXsyueBoi PY, HeoOxomammo pyKOBO/I-
CTBOBATbCsl YKa3aHUSIMH, IPUBEACHHBIMU B Tabnuie 9.5

— IIpU 3aTATHBAaHWU KperekHou raviku /[P ycunue, npuknaasiBaeMoe K K04y, A0JK-
HO ObITh paBHO 40...45 H-M, u obGecnieunBaTh «HYJIEBOI» 3a30p MEXIy MOCAJI0YHOMN TIOC-
KOCTbIO PY M xonbueBor mrockocTsro JIP cHapyku ero yrsioTHUTEIbHON NPOKIaaKh. [[is
JIP, ycranaBnuBaembix B PY-32, ycunue coctanser 18...20 H-m.

* Ha xaOenpHBIX BBIBOAAX AATYUKOB BXOSAIIMX B KOMILUIEKT MMOCTABKH CYETYMKOB MO-
muukaun SM2 MapKUpOBKa MOKET OTCYTCTBOBATb.

** YkazaHue sBISICTCSl 00s13aT€IbHBIM TOJBKO JIJIsI CYETYUKOB Moaudukauu SM1.

BHUMAHMHE!
YIbTpa3BYKOBBIE JATUYMKHU PacxoJa COACPKAT DJIEMEHThI U3 ITbE30KEPAMUKM U TOHKO-
CTCHHBIC 3JICMCHTHI KOHCTPVYKIINHK, KOTOPBIC O6J'IaIIaIOT MOBBIIICHHON XPYIKOCTBIO U HE JIO-
INYCKAIOT YAAPHBIX M YPC3IMCPHBIX CKHUMAIOIMMWX HAI'PY3O0K.

C yueToM BBIIEN3IIOKEHHOTO,
SAIIPEINMAETCA:

— MEHSTh MECTaMHU JATYUKH PacXoja pa3HbIX KaHAJIOB;

— yCTaHaBJIWBAaTh JATYMKU ¢ MapkupoBkoi “11” (“21”), mpeaHa3HadyeHHBIC TS yCTa-
HOBKH B TIepBBIH 0TBOJ PV (110 MOTOKY), BO BTOpO# OTBOJ, @ JATYUKH C MapKUpOBKoi “12”
(*22”) ycranaBnuBaTh B mepBbiii 0TBOA PV (ykazaHue 00s3aTelbHO JUISI CICTIYMKOB MOJIU-
¢dukanuun 5M1).

— TMpU TPAHCIOPTUPOBAHUU M MOHTAXKE POHSTH YJIbTPA3BYKOBBIE NATUMKU PacXoja
WM CTy4YaTh MO HUM,

— MPOU3BOAUTH MOHTAX W JIeMOHTaX PY ¢ yCTaHOBIIEHHBIMH YJIbTPa3BYKOBBIMU JaT-
YUKaMH pacxoja (3a MCKIYCHHEM CilydaeB, Korjga PY mocraBisieTcs ¢ yCTaHOBJICHHBIMU

J1P);
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— TIPOW3BOAWTH CIECApHBIC WM CBAPOUYHBIE pabOTHI Ha TpyOompoBoae BOMM3U PY ¢
YCTaHOBJICHHBIMU B HEM yJIbTPa3BYKOBBIMH JIATYMKAMH pacxoja (3a UCKIFOUCHUEM CITyJacB,
korna PY mocrasnsercs ¢ ycranoBiaeHHbIMU J[P);

— TIPEBBINIATH MPUBEICHHOE BHIIIE yCHiHe 3axatus J{P;

— IIpU TPOBEACHUU TEKYIIEro I MEKCE30HHOTO 00CiIyKuBaHusl PY nemMoHTHpOBaTh
KTIPUKUTICBIINE» K MOBEPXHOCTAM PY naTumku myTem mpoBOpauyMBaHUS UX B YCTAHOBOUYHBIX
BTYJIKax (O0TBOMAX).

9.4.2.3 Jlna uzbsatus JIP KOHCTPYKIMS NaTUYUKOB MPEAyCMaTPUBAET CICIUAIbHbIC
aneMeHThl. [IpennpusaTueM-u3roToBuTeIeM pa3padoTaHbl U MOTYT OBITh MPEIJIOKEHBI I10
OTJICJIBHOMY 3aKa3y CHelUalbHble CheMHUKH WM KOMIUIEKT KJI 11 uX M3roToBIeHHUS
— s JIP DN 32...80 — ceemuuk IIIMMH. 296454.004;
— g JIP DN 100...1000 — ceemnaux [HIMMH.296454.001.

9.4.3 TIlopsaok ycTraHOBKHM AaT4uuKoB Temneparypst AT

TepmonpeoOpazoBatenu conporupieHus miatuHoBbie TCI-C B TpyGonmpoBoa MOTYT
yCTaHaBJIMBATHCA B JIBYyX BapHaHTaXx:

— IIyTeM BBUHYMBAHUS BO BTYJIKH (OOOBIIIKK) TIEPBOTO THIIA, BBAPCHHBIC B TPYOOIPO-
BOJI, /U1l HEOCPEACTBEHHOT0 KOHTakTa TC ¢ TemoHOCUTENEM;

— IIyTeM BBUHYMBAHUS B 3aIUTHBIC THIIb3bI, KOTOPBIE, B CBOIO OYEPE/ib, BBUHUYMBAIOT-
csi BO BTYJIKU (OOOBIIIKK) BTOPOTO THIIA, BBAPEHHBIC B TPYOOMPOBOJ, /Ui KOHTAKTa C TEIl-
JIOHOCHUTEJIEM Yepe3 3allUTHYIO TUIIb3Y.

[Tpu BBIGOpE crioco6a MoHTaxa TC B TpyOONnpoBOA ClielyeT YUYUTHIBATh, YTO JIJIsl 00ec-
NEYECHUS] MAKCUMAJIbHOM TOYHOCTH M3MEPEHUS TEMIIEPATYPbI UyBCTBUTENBHBIN 311eMeHT TC
J0JDKEH HaXOAMThCA KaK MOXKHO OJbke K ocu TpybompoBoaa. IIpenycMoTpeHo msaTh TUIOB
TC mmanoii 58, 80, 150, 310, 360 mwm (tum 4, 2, 3, 5 u 6 COOTBETCTBEHHO) M BapUaHTHI MX
YCTaHOBKH I10 YTJIy HAKJIOHA, KOTOPbIE 00ECIIEYNBaIOT BHIMIOJHEHHE YKa3aHHOTO TPEOOBAHUS
npu MoHTaxke TC B TpyOONpOBOABI Pa3IMYHBIX AMAMETPOB. YTOJ HAKJIOHA U TNIyOWHA IO-
rpykenust TC oOecnieunBaeTCst NCIOJIb30BAaHUEM BTYJIOK (0OOBIIIEK), KOHCTPYKIUS (KCIIOJI-
HeHne) KoTopsix onpenensiercss DN tpy6orpoBoioB. Bapuanter MmonTaka TC npuBeieHb B
tabnune 9.2 u Ha pucynke 9.8. Bapuantsl montaxa TC B TpyOOIpoOBOJ ¢ HCIOIB30BAaHUEM
3alIUTHBIX TWIB3 MpuBeAeHbI B Tabmuie 9.3Tabnuma 9.3 u va pucynkax 9.9u  9.10.

Buumanue! Ilpu ucnonbp3oBanuu 60OBIIIEK, 00ECIIEUYNBAONINX YTOd HaKJIoOHA 45 WK
60 °, pacnoyioxkeHune OOObIIIIEK HAa TPYOOIPOBOJIEC JOJKHO oOecreunBaTh HaOeraHue moToka
TEIJIOHOCUTENS B MEPBYIO ouepenb Ha HIKHIOW 4acTh TC, rae pacmnosiaraercs TepMOvyB-
CTBUTEJBHBIN 3JeMeHT, To ecTh. TC pgomkeH ObITh HAKJIOHEH CBOEW HUIKHEH YacThiO
HaBCTpEUY MOTOKY.

MecTo /U1 MOHTaXa Ha TpyOonpoBoJ kaxaoro TC U3 KOMIUIEKTa MOCTABKU ONpeess-
eTcs cxeMoi ycraHOBKM cuerunka (cMm. mpunokenue B). TC, usmepstoniuii Temmeparypy
TETMJIOHOCUTEINS WM BOBI, MpoTeKatomux depe3 PY, nomwken ObITh ycTaHOBIEH BOM3U PY.
Paccrostune mexay TC u BerunciuTeneM He A0KHO npeBbimath 100 .

TC moxer ObITh ycTaHOBIIEH, Kak nepea PY, tak u nocne. YcranoBka TC nmocne PY
apisiercst npeanoytutTenbHor. [Ipu montaxke TC nocne PY paccrostnue ot Brynku 10 PY
10kHO ObITh HE MeHee 5 DN, a mpu monTaxe nepen PY — ne menee 10 DN.

[Tocne mpuBapku BTYJKH, pe3b0y B Heil HeoOXoaumo oOpadoTath MeTunkom M10x1.5
i M16x1.5 (B 3aBUCIMOCTH OT THIIa BTYJIKH).
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[Tpu ycranoBke TC mox yrmom 45 ° mnm 60 © HeoOX0aUMO MPOCBEPIUTH OTBEPCTHE
auamerpoM 10 MM (16 MM Ui 3aIIUTHOM TMIIB3bI) M PACHIIINTG JI0 HEOOXOJIUMOTO OBaja B
3aBHCUMOCTH OT TOJIIIMHBI CTeHKU TPYyObI (cM. prucyHok 9.6 u pucyHok 9.8).

VYIJIOTHUTENBHYIO TOBEPXHOCTh BTYJKM HEOOXOJUMO MPEAOXpaHsATh OT OpBI3T pac-
IUTABJICHHOT'O METaJljia MpU CBapKe.

[lepen ycTaHOBKO#M YIUIOTHUTEIILHOW MPOKIaaK ((PTOPOIIACTOBOrO KOJIbIA) YILIOT-
HUTEJBbHYIO TTOBEPXHOCTh BTYJIKK cMa3aTh [IMATUM 221.

[Tpu BBuHUMBaHuM TC BO BTYINKY, yCUIUE, MPUKIaIbIBaeMoe K Kitouy JiuHoui 200 M,
JIOJKHO OBITH He Oosiee S Kr, U obecreynBaTh repMeTUYHOE yIsioTHeHue. He momyckaercs
nepopmanus (ToporuIacToBOM MPOKIAJAKU TUIA «BbIIABIMBAHUSA» U3 MPOMEXKYTKAa MEKITY
YIUIOTHSIOIIAMH 1TOBepXHOCTAMHU TC U BTYJIKH.

[Tocne okonuatenpHOM ycTaHOBKH TC B TpyOOmpOBOJ, BTYJIKA M HapyKHas METaJUIH-
yeckas yacTh TC A0KHBI OBITh TEIIOM30JIMPOBAHBI OT OKPYKAIOIIECH Cpeibl.

Ilepen BBuHuMBaHMEM TC B 3alIUTHYIO TWJIb3y HEOOXOAUMO YOEIHUTHCS B YUCTOTE
THJIB3BI M 3aIOJIHATH ¢¢ Ha 1/8 o0beMa BBICOKOTEMIICPATyPHON CHIIMKOHOBOM CMa3KOM JIFO-
Ooro Tura.
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Tabawnma 9.2

DN, HUcnonnenue TC, BapuaHThI HCIIOJIHEHUS BTYJIOK MEPBOro | YroJ
MM HOMHUHAJIbHAS 1JIMHA Tuna (BHYTp. pe3b6a Bryjok M10x1.5) |unakio-
(Lrc, Mm), THII O603HauYeHHNE Ha
32 | IMMH.405212.001-03 [TMMH.723144.007 45°
50 | Lrc=58; tum 4 IIIMMH.723144.008 60°
65 [TMMH.723144.009 90°
80
100 | [IIMMH.405212.001-01
125 L+c=80; tumn 2
150 | IMMH.405212.001-02 [IIMMH.723144.007 45°
200 | Lxc=150; Tnm 3 IIIMMH.723144.008 60°
>250 [INMH.723144.009 90°
Tabnuma 9.3
DN, HcnoaHenue 3a1iUTHOM BapuaHTbI HCIIOJIHEHUA BTYJIOK BTO- | YroJ
MM | rmUIb3bl, HOMHHAJIBLHAS JIH- | poro Tuna (BHyTPeHHsIsI pe3b0a BTY- |HaKJI0-
Ha (L3r), MM; HOMHUHAJIbHAS Jok M16x1.5) Ha
pmna TC (Lrc), Mm O0o3HaYeHUEe
50 [ITMMH.723144.008-01 60°
65 | LIVIMH.753137.002-03 (run 4)
30 L3r=56; L1c=58
[IMMH.723144.009-01 90°
100 | IMMH.753137.002-01 (tum 2)
125 | L3r=78.5; L1¢=80
150 [ITMMH.723144.007-01 45°
200 | (NS00 (rum 3) 1LIMIMH.723144.008-01 60°
>250 | T T IIMMH.723144.009-01 90°
500 | IIMMH.302634.004 (tu 5) 90°
L3=303; L1c=310
600 | ILIMMH.302634.004-01 (tumn 6) IMMH.723144.010 90°
L3r=353; L1c=360

TC TumnoB 5 u 6 ycTaHaBIMBAIOTCS TOJIBKO C MPUMEHEHUEM 3aIlIUTHON THIIb3HI.
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Bunka TCII-C

KonbLo (yrutoTHUTENBHOR)

Crenka TpyOompoBoaa

DN-32; DN-40; DN-150 DN-50; DN-200

PasmeTka 1 pasmepbl OTBEPCTUSA

ans yctaHoskn TCI1-C nog yrnom 45° unun 60°
B o=45° nnn 60°
¢ Y / * !
15..2 —pz7p 3..5,5..8*
|
[0}
Zy
I
lMnockocTtb |
Yron o | A, mm
45° 15 —_ -
60° 13
Ha nosepxHoctn b pekomeHayeTcs DN-65...125; DN-250...

ANSi BCeX BapMaHTOB YCTAHOBKM
nog BTynky TCIM-C 3anunuTb NiockocTb

HpI/IMe‘IaHI/I}I. 1. Onsa tpybonposogos DN-32 ... DN-150 nonoxeHne TepMOYyBCTBUTENBHOIO 3f1ieMeHTa
TCI-C onTMMM3npoBaHo OTHocuTerNbHO Tpy6 BogorasonposogHblx no FTOCT 3262-76.
2. lMpwu yctaHoBke TCI1-C Ha Tpy6onpoBogax MmeHbLue DN-32 Heobxoanma ycTaHOBKa
pacwmpuTens.

Pucynox 9.8 Ycranoska TCII-C tunos 2, 3 u 4 6€3 3alTUTHON THITH3bI

ol
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Kompro ymroraurensaoe TCII-C

Bunka TCII-C

KOJ'II)I_IO YIUIOTHUTECIIBHOC T'HJIB3bI

Bryiika (600bimka)
2-T0 TUIa

CBapHoii oB

DN-150

PasmeTka n paamepbl OTBEPCTUSA
OnNs yCcTaHOBKM 3aluUTHOM rmnb3bl TCIM-C nog

nog yrrnom 45° nnumn 60°

b /\M
!

7\ v

L
ol
N
k)ﬂ

$=3...5,5...8*

- 32 -
L —
\’ ‘
| ‘ Q
= - N~ :
T o
I
MrockocTb A
\_/

Yron o | A, mm
45° 25
60° 22

Ha nosepxHocTn b pekomeHayetca

Ona BCex BapuaHTOB YCTaHOBKN
noAa BTYJIKY r’Mnb3bl 3anUiiuTb NNOCKOCTb

L3I'

/ C;\\
o D,
&O (\9~ /
{ |
// |
g ' 5
DN-50; DN-200

/4

DN-65...125; DN-250...

[Ipumeuanus. 1. [nsa tpy6onposogos DN-32 ... DN-150 nonoxeHue TepMoUyBCTBUTENLHOTO 3feMeHTa
TCIM-C ontumunanpoBaHo oTHOCUTENBHO Tpy6 BogoraszonpoBoaHbix no FOCT 3262-76.
2. Mpwu ycraHoske TCI1-C Ha Tpyb6onpoBoaax MmeHblue DN-50 Heobxoavma ycTaHoBKa

paclupuTens.

Pucynok 9.9 VYcranoska TCII-C tunos 2, 3 u 4 ¢ 3alIUTHOMN THIIB30H



TCr-C (mun 5 unu 6)
WMMH.754152.012 (-01)
c pe3bbor M16x1,5

lpoknanka
rnapoHuToBas

LUMMH.754152.012
S =2 MM

lNpoknagka
rnapoHuToBas

LUMMH.754152.012-01
s =3 MM

Bryrika
WNMH.723144.010

CreHka Tpybbl

N
(NpogonbHbIN pa3pe3)\

a60

54

T

LLlecTurpaHHuK
8§ =22 (nop kmou)

LLlecTurpaHHuK
s =36 (nog ko)

S
L

Tpy6a DN 500

A [
©
a¢ Jo8
=Hii= *
v
Q =
N
]
o036
053

9530 x (7...12)

Tpy6a DN 600
630 x (7...12)

Ocb DN 500

7
7

Ocb DN 600 !

+2 Mm
(pac4emHsitl)

A

Ltc

L ar

%

7,

a8
a11

227

Pucynok 9.10 VYcranoka TCII-C Tumos 5 u 6 ¢ 3alIUTHON THIIB30M
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9.4.4 Tlopsamok yCTaHOBKHU JATYUKOB JIaBICHUS
JlaTuuky AaBlIEHUS YCTAHABJIMBAIOTCS CTPOrO B BEPTUKAIBHOM MoOnokeHHH. Cxema
YCTaHOBKH JJaTUMKOB JaBJICHU MTPUBEACHA B puiiokeHuu H.
Hcnonb3oBanne 0TOOPHBIX YCTPOICTB ABJISECTCH 00513aTeIbHBIM!
TpeboBanust Kk MecTy Bpe3KH OTOOPHBIX YCTPOHCTB B TPyOONPOBOJI aHATIOTHYHBI Tpe-
OoBanmsiM Kk MecTy npuBapku Brysiok TCII (11.9.4.3).

9.45 MoHTax BEIYACIUTENSA

Boraucnurens [IIMMH.408843.008 moxeT MOHTHPOBATHCS B TOPU3OHTATBLHOM I10JI0-
KeHHUH (Ha CTOJIe, CTEJUIaXe WK CICIHAIbHO YCTAaHOBICHHOM MOJIKE) WM BEPTUKAIBbHO (Ha
CTCHE WM TIPUOOPHOM IIUTE).

JIist KpeTuIeH!sT BBIYMCIUTENS UCTIOIB3YIOTCS JIBa Yroyika (BXOASIIUX B KOMILICKT IO-
CTaBKH), K KOTOPBIM OH KPEIUTCSI MOCPEJACTBOM KPOHIITCHHOB, YCTAHOBJICHHBIX Ha OOKOBBIX
CTEHKaX BBIYMCIUTEINS. Pa3Mephl 11 pa3MEeTKU MPU YCTAHOBKE YTOJIKOB MPUBEACHBI B MPU-
noxxenuu D.

3a3eMJIeHUE BBIUMCIUTEINS], BHIBEICHHOE Ha TPEXMOIIOCHYIO BUIKY, JODKHO UMETh Ta-
PAHTUPOBAHHBIA KOHTAKT C 3a3eMJICHHEM pPab0OYero MOMEIIeHHs, B KOTOPOM YyCTaHOBIICH
npuoop.

9.4.6 [Ilpoknagka v MOAKITIOYCHUE KaOee
[Tocne ycTaHOBKH BCEX COCTaBHBIX YacTeHl CUETYMKOB MPOU3BOIAUTCS MX IJICKTpPUYE-
CKO€ COCIMHEHHE C TIOMOIIBI0 COSTMHUTENBHBIX KaOemel, BXOIAIUX B KOMIUIEKT MOCTABKH,
B CJICIYIOIIEH TTOCIIeIOBATEILHOCTH:
1) mpoxianka kabenei;
2) mojkItoueHue kadenel K BerauciauTelo, TC U ylIbTpa3ByKOBBIM JIJaTYMKAM PacXxo/ia.

[Ipoknazka kabenei OCyIIeCTBISIETCS C YUYETOM MIPUBEAECHHBIX HUXKE TPEOOBAHUM:

— KperuieHue kadest JOJKHO UCKIII0YaTh BOZMOXKHOCTh €r0 CONPUKOCHOBEHHUSI C TPY-
OOIpPOBOIaMH U JIPYTUMHU 3JIEMEHTAMU KOHCTPYKIUH, UMEIOIUMH TEMIIEPaTypy HUKE MU-
nyc 40 °C wu Beie 70 °C;

— JIOJDKHBI OBITH MPEANPUHSTHI MEPHI JIs1 3aIUTHI Kabenel OT MeXaHUYEeCKUX MOBpe-
KIACHUM MyTeM YKJIaJKd UX B TPyObl, LUIaHTH, Kopoba u T.1. Jlomyckaercs coBMecTHas
yKJIaJKa Kadenaeld 0JHOro CYeTYMKA B OJTHOM 3aIlIUTHOW KOHCTPYKIIUH;

— TIpU yCTaHOBKE JIBYX W 0o0Jiee CUETYMKOB HA OJIHOM OOBEKTE TEIIONOTPeOIeHNUs
YKJIaAKy KaOeJell OT KaXIoro U3 HUX HEOOXOJUMO MPOU3BOAUTH B OTACIBHBIX 3alUTHBIX
KOHCTPYKLUSAX, PA3HECEHHBIX 10 BCEH JJIMHE HA PACCTOSIHUE HE MEHEe O CM JUIsl MPEeAoT-
BpalIEHUS B3aUMHBIX 3JIEKTPOMATHUTHBIX HABOJIOK.

— TOCJE YKJIAJIKU Ka0eneld HeoOX0AMMO MPOU3BECTH UX MOJICOEAUHEHUE K COCTABHBIM
YacTsIM CUETUHUKOB C YYETOM MAapKHUPOBKH KaOeei.

M3numex kabenst akKypaTHO CBOPAUYMBAETCS KOJIBIIOM M MOMENIAETCS B MPUOOPHOM
SIIUKE WU PSIJOM C HUM.

BHUMAHME!
e 3anpeniaercs yKJIaAKa COeIMHUTEIbLHBIX Ka0esieil B10Jb CHJIOBBIX MUTAIIIMUX JIH-
HHU MM B UX 3AIIUTHBIX KOHCTPYKITUSIX.

o [Ipu nutanum cueTtunka ot cetu 24 uiau 36 B pacnoJioskeHue BLIYUCIUTEISI U Po3e-
TOK NMUTAHHUSA HOJKHO MCKJIIYATh BO3MOKHOCTH CJAYYAHOTO MOAKJIIOYEHHUS MPH-
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oopa k cetu 220 B - nanpumep, po3erku cetu 220 B 10/1:KHBI HAXOAUTHCSH OT BbI-
YHCJIUTEJIS1 HA PACCTOSIHUM, MPEeBBINIAIONIEM JIJUHY Ka0esst MUTAHUS.
[oaxnroueHue kabess M ero COCTaBHBIX YacTeil K BHIYUCIUTEILHOMY OJIOKY U KO BCEM
JaTYNKaM JOJIKHO BBITIOHITHCS B CIEAYIOIICH MOCIEeI0BATEILHOCTH:

onpeJeJuB PacHoJIOKeHHe KKJIKYel» Ha pazbeMax MOAKIIOYAEMBIX y3JI0B U DJIEMEHTAX
KaOesisi, aKKypaTHO, 6e3 3aMeTHOIr0 YCUJIHs, He JONMyCKasi B3AaUMHOI0 BpameHus (mpo-
BOpOTA) JeTajieii pa3beMa, COCTHIKOBATh OTBETHBIC YaCTH; MPU 3TOM HAKHWIAHAsI raika
HOJIKHA OBbITh 3aKPY4Y€HA B MOCJEIHIOK OYepelb ISl UCKIIYEHUS BO3MOXKHOCTH CMU-
HaHus (M3ru0a, U3jI0Ma) KOHTAKTHBIX JeTalieil (IIThIPbKOB) pa3beMa MpU HETMOJIHON Mpo-
JIOJIbHOU CTBIKOBKE.

JlaTunky pacxoja UMET YHUKAIbHBIA CEPUMHBIA HOMED.

[Topsinok nogkmoueHust [P k kabensiM npuBEJEH B MaMsTKE MOHTaXHUKY, MpuUjarae-

MO K KaXXJIoMy TprOopy.
Heobxonumo ctporo co0mto1aTh COOTBETCTBUE MOAKIIOUeHUS [P K KabemsiM.

Ecnu B xommiekT nocraBku BxoAsT [P ¢ kabenbHBIMH OTBOJAMHU, TO Ha HUX YCTaHAB-
JIMBAIOTCSI MapKephl, YKa3blBarolue cooTBeTcTBUE Mexay JIP u xabensamu.

B tabauue 9.4 npuBeseHO COOTBETCTBHME MAapKUPOBKU HA JIMHUAX CBA3UW MapKUPOBKE
Ha KaOeJbHBIX BBIBOJIAX JATUMKOB Pacxojia, MOAKIOYAEMbIX K HUM, JJISI CUETUYUKOB, YKOM-
IUIEKTOBAHHBIX OJHOJYYEBBIMU PY.

Tabmauua 9.4
MapkupoBKa Ha KaOelbHBIX BBIBOJIAX JATYMKOB pacxoa
Hasnauenue kabens | MapkupoBKa Ha | OCHOBHO# (pe3epBHBIN) M X PACIIOIOKEHHE OTHOCUTEIBFHO MOTOKA
(moaKTIOYaeMbIit oOuienpudop- Jlis mopuduxarmu 5SM1 Jns mogudukammm SM2
y3ein) HOM KaOesre Mapxku- [Monoxenue mo Mapxku- [Monoxxenue mo
poBKa HOTOKY poBKa HOTOKY
JIP1 xanana 1 All 11 (11p) | mepssrii mo notoky | 11 (11p)
JIP2 xanana 1 Al2 12 (12p) | BTOpOIi 110 MOTOKY 11 (11p)
JIP1 xanaina 2 A21 21 (21p) | nepBsiii o motoky | 22 (22p)
JIP2 xanana 2 A22 22 (22p) | BTOpPO¥ MO MOTOKY 22 (22p)
JIP1 xanana 3 A3l 31 (31p) | mepssiii mo motoky | 33 (33p) 0e3 MPUBSI3KU K
JIP2 kanana 3 A32 32 (32p) | Bropo# no moroky | 33 (33p) HIOTOKY
JIP1 xanana 4 A4l 41 (41p) | mepsslii o moToky | 44 (44p)
JIP2 xanaina 4 A42 42 (42p) | BTOpO¥ IO MOTOKY 44 (44p)
JIP1 xanana 5 A51 51 (51p) | mepssiid mo motoky | 55 (55p)
JIP2 xanamna 5 A52 52 (52p) | BTOpOIi 110 TOTOKY 55 (55p)

B Ta6J'II/II_I€ 9.5 IMPUBCACHO COOTBCTCTBUC MAPKUPOBKHU HaA JIMHUAX CBA3U MAPKHPOBKC
Ha KaOeIbHBIX BBIBOJAaX OATYMUKOB pacxo/a, IMOAKIHYACMbIX K HUM, IJIS1 CUCTYUKOB, YKOM-
IINICKTOBAHHBIX IBYXJITYYCBbBIMU PY.

Tabauma 9.5
MapxkupoBka Ha KaOelbHbIX BBIBOAAX JATYUKOB pacxoa U Map-
H(a;. g;:ﬁ;ﬂzgﬁi%m l\ggﬁ?ﬁ;;gsplfa KI/III))OBI?a 0TBOA (BTYJIKK) ABYyXJIy4eBoro PY ,Z[H)IpyCTaHOBKI/I Illl)J
y3ei) HOM Kabee MapkupoBKa 1aT4uka, MapxkupoBka 0TBOAA,
OCHOBHOM (pe3epBHBIi) OCHOBHOW (pe3epBHBIii)
JIP1 nyya 1 All 11 (11p) 1(5)
JAP2 jiyua 1 Al2 12 (12p) 2 (6)
JAP1 jryua 2 A21 21 (21p) 3(7)
JAP2 jiyua 2 A22 22 (22p) 4 (8)
JP1 siyua 3 A3l 31 (31p) 3(5)
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JIP2 nyua 3 A32 32 (32p) 4 (6)
JIPL ny4a 4 A4L 41 (41p) 3(7)
JIP2 nyua 4 A42 42 (42p) 4 (8)

B Tabnune 9.6 mpuBemeHa MapKupoBKa JIMHUMA CBSI3M OOMIEIPHOOPHOTO KaOess s
MOAKTIOYCHUS JATYNKOB TEMIIEPATYPhI, TaBJICHUS M BHEITHUX yCTPONCTB.

Tabmuma 9.6
Haznauenue xabens MapxkupoBka Ha o01ie- Hasnauenue xabens MapxkupoBka Ha oO1ie-
(moKITrOYaEeMbIii y3e) npruOopHOM Kabere (moKITIOYaeMblii y3e) npubopHOM Kabere
AT1 Bl AT5 B5
JAT2 B2 JAT6 B6
AT3 B3 AT7 B7
AT4 B4 AT8 B8
WuTepdeiic RS232 D1 USB Host D5

[Tpu 3akaze 1r000T0 U3 CIEAYIOMIMX KaOeei:

— RS485;

— UMITYJIbCHBIC BXO/IBI;

—  HMITYJIbCHBIC BBIXOIBI,

— xkabenb k J/1;

— JIMHEWHBIC U/WUIU KITFOUYEBBIC BBIXOIbI

K OCHOBHOMY NpPHOOpHOMY KaOento no0aBisieTcsi OJIOK KOMMYTAIMH, COAEpPKAIIUMA
Ha0Op KJIEMM JUTsl TIOJAKITIOUCHUS TTIePEYNCIICHHBIX BhITIe kKabeneil. Camu ke kabemns mocras-
JISIOTCS B BUZC HECBSA3AHHBIX MEXTy COOO0H TIPOBOIOB ¢ 00pabOTaHHBIMM HAKOHCYHUKAMHU.

B tabnuie 9.7 ykazaHo o003HaueHue Kadene, MoAKII0YaeMbIX K OJIOKY KOMMYTAITUH.
Tabmuna 9.7

Hasnauenue xabems M 6 Hasnauenue xabens M 6
(oK IFOYaeMEIi y3em) ApKUpOBKA Ha Kabeie (mopKIrOYaeMEI y3en) ApKUpOBKA Ha Kabejie
J11 F11 Jluneiinbrit Boixona 1 F41
JJ12 F12 JIuneitnblit Bexoa 1 F42
J13 F13 KiroueBoii Beixo 1 F51
14 F14 KunroueBoii BeIXoJ 2 F52
WMIysibCHBIE BBIXOIBI F2 RS485 F6
WmnynbcHbIi Bxoa 1 F31
ViMnyibCHBINA BXOA 2 F32

CtpyKkTypHas ¥ NpUHITUIIMATIbHAST CXEMbI OOIIETPUOOPHOro Kabesisi MPUBEICHBI B MPH-
JoxeHnu H.

Brruucnurens 10KeH NOAKITIOYATHCS K CETU MUTAHUS YEPE3 TPEXIIOIIOCHYIO PO3ETKY.

[Tocne BBOJA cueTurKa B DKCIUTyaTaluio, a TAaKXKe MPU PEMOHTAX, MOBEpKax U MepeHa-
CTpPOMKax MpeJCTaBUTENIh OpraHU3alliM, OCYIIECTBHUBIIEH yKa3aHHbIC paOOThl, 00s3aH BHE-
CTH COOTBETCTBYIOIIME CBeJCHUS B Tabiwmiy pazaena 19 “Cenenus o BBOJe B DKCILUTyaTa-
IIMI0, PEMOHTAX, MTOBEpPKax, MepeHacTporuKax .

BHUMAHME! SAITPEINAETCSI:

1 HapymaTth nopsiiok (cmcremMy) mOAK/JIIOYeHHs] Kalesel, 3aIaHHYI0 MAPKHPOBKOii B
Tadauuax 9.4 — 9.6.

2 Mensitb mectamu TC natuukoB temmnepatypsl AT1.../IT8 (cm. mpuiioxenue B) u
natyuku nasjaenust JA1... J14.
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3 HapammBaTh WIN YyKOPAa4YuBATH JAJMHY Kabesell yJlbTpPa3ByKOBBIX JaTYMKOB Pacxo-
na JIP u kaoeJieii jaTunkoB temneparypsi IT.

4 Ilpumensatb B coctaBe cueTuukoB PY, TC, yabTpa3BykoBblie natunku pacxoga /AP u
BBIYUCJIUTEIN U3 PA3HbIX KOMILIEKTOB IIOCTABKH.

5 He nomyckaercsi nepekpyunBanme, o0pa3oBaHue mnerejib U pe3KuX M3ru0oB kaodeJei,
noakI4YaemMbix Kk /AP.

BHUMAHMUE!!!

Ecau B npounecce mycka (WM mocje Mycka) npudopa B IKCILIyaTallMI0 MOTPedo-
BaJIOCh MPOU3BOAUTH CBAPOYHbIC Pa00ThI, HEOOXOAUMO OTKIIYHUTH CYCTYHK OT CETH
NUTAHUA M OTCOCAUHHUTH O0LIENPHOOPHBIN pa3beM OT KOpHyca BbIYHUCaUTEdsd. B
NPOTHUBHOM CJIy4ae NIpH0OpP MOKeT ObITH MOBPEK/ICH.

10 IToaroroBka k padorte

10.1 Kaxaplii U3 KaHAJIOB BBHIYMCICHUA UMeEET Tpu pexuma ydera — «He B yuere», «B
yuete», «Ctom».

Pexxum «He B yuere» ycTaHaBIMBAeTCs MPU BBIMYCKEe MpuOOpa M3 MpoOU3BOJICTBA. B
ATOM PEXKUME CUETUMK U3MEPSIET BCE MapaMeTphbl U HAKAIUIMBAET ApXUBHYIO MH(OpMaIuIo.
MO>XHO yCTaHaBIIMBATh TMAPABINYECKUN HYJb, U3MEHATH NTapaMeTpbl Mpudopa, Tpedyemblie
Ipv BBOJIE B dKCIUTyaTanuio. [Ipu3HakoM TOro, 4ro Kakou-iaub0 M3 KaHAJIOB HAXOJUTCS B
ATOM pEXKUME SIBIIIECTCS MEPUOINUECKOEe OTOOpakeHne Ha mHauKarope Haanucu «Kanama x
He B yyere».

Pexxum «B y4dere» - oCHOBHOM pexxuM pabOThI mpruOopa 1mocje BBOJa B dKCILTyaTaIHIO.
To ectb, BBOJ IpUOOpa B 3KCILUIyaTaLMIO — 3TO MEPEBOJ] KaXKJOr0 U3 KaHAJIOB BBIYUCIICHUI B
pexnum «B yuere». [Ipu nepeBoae kaHaina u3 pexuma «He B yuere» B pexum «B yuere»
MPOUCXOIUT COPOC apXWUBHBIX M BCEX HAKOIUICHHBIX JAaHHBIX ISl JAHHOTO KaHaia (KpoMme
CUETYMKOB BXOXKJCHHI B MEHIO M XypHalia COOBITHI), a TaKkKe OJIOKUPYETCS BO3MOXKHOCTb
M3MEHEHHS napaMeTpoB cyeTdyuka. [Ipy HaxoXAeHWM cUeTYMKA B 3TOM PEKHME HUKAKHUX
JOTIOJTHUTENBHBIX COOOIIEHUI Ha MHJIUKATOP HE BBIBOJIUTCA.

Pexxum «Crtom» npenHa3HavyeH I BpEMEHHOM OCTAaHOBKM ydeTa MO BhIOpaHHOMY Ka-
Hany. Hanmpumep, B cityyae, korjga MpoU3BOJUTCS PEMOHT CO CIMBOM BOJBI, WU B JIETHUI
nepuoJ. B 3ToM pexxkume ocTaHaBIIMBaeTCs U3MEPEHUE BCEX MApaMETPOB M OTOOpaKeHUE
OIIMOOK M3MepeHus JUisl JaHHOTO KaHana. HakoruieHHble paHHBIE coxpaHsitorcs. B apxuB
3aIIMCBIBAIOTCS HYJIEBBIC 3HAYEHUsI B TEUCHUE BCErO BPEMEHM HAXOXKJICHUS KaHajla B 3TOM
pexuMe. Ilepexon u3 3Toro pexxuma B pexuM «B yuere» BOCCTAHABIMBAECT IOJHOLEHHOE
U3MEpeHHe MapaMeTpoB U HakoIieHHe apxuBa. COpoca HAKOIUIEHHBIX 3HAUYEHUH U CTUpaA-
HUsl ApXMBa IPU TAKOM IIEPEX0JI€ HE POUCXOAUT.

Jliis TOro, 4To0bI MOKHO OBUIO M3MEHSTH MapaMeTphbl CYETYNKA, HEOOXOAUMBIE B MPO-
[ecce BBOJIa B AKCIUTyaTalllio, 00a KaHalla JOKHBI HAXOIUThCS B pexkume «He B yuere».

[IepexntoueHne pexMMOB y4yeTa IPOU3BOINUTCS B MEHIO «Y CTAHOBKa».

10.2 Ilepen mOAKIIOUEHUEM BBIYUCIUTENS K CETH MUTAHUS HEOOXOIUMO yOEAUTHhCS B
COOTBETCTBUM HAMPSDKEHUS MUTAHUSA, YKA3aHHOTO HA TAOJMYKE BBIYUCIIHTENS, PEATbHOMY
HaIpsHKEHUIO CETH.

10.3 TIlpu paboTe CUETYMKOB COBMECTHO C JOMOJIHUTEIBHON anmapaTtypoi, Ipou3BECTH
ITOJICOEAMHEHNE dTOM anmnaparypsl K cueTynkaM. [Ipn moaKIrOYeHnn CUETYNKOB K JOTIOJIHHU-
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TE€JILHOMY COIYyTCTBYIOIIEMY OOOPY/IOBAHUIO CIIEIYET PYKOBOJCTBOBATHCS COOTBETCTBYIO-
IEH SKCIUTyaTallMOHHON JTJOKYMEHTAIIUEH.

10.4 TloakmrounuTh KaOeab MUTAHUS K TPEXIIOJIFOCHON PO3ETKE.

10.5 Jlns npuoOpeTeHusl HaBBIKOB pabOThI ¢ MPHOOPOM IOCIIe ero MOKynku (10 ycTa-
HOBKHM Ha O0BEKT) M JUIA MPOBEPKH PabOTOCIIOCOOHOCTH MPHOOpPa COBMECTHO C yJIbTPa3BY-
KOBBIMH JaTYUKaMHU PAcXoJa PEKOMEH Ty eTCs:

1) CoOpaTh pacxoJIOMEPHBIH Y4acTOK ¢ PE3MHOBOM WIJIM IMAPOHUTOBOM MPOKIIAIKOM
TOJIIMHON 1-2 MM M TE€XHOJOTMYECKOM 3ariylIKOW Ha TOPIE, YCTAHOBUThH €ro BEpTHU-
KQJIbHO, 3aKPENUTh JAaTUYUKU PAcX0/a U IOJHOCTBIO 3aI0JHUTE PY BOOM.

2) [poBepuTh Bce MyHKTHI pekuma «UHAMKAIMSA OCHOBHBIX MapaMeTPOB», BCC
NYHKTBl pexnMa «KOHTpoab», a Takke 00s3aTENbHO BBIMOJHUTh YCTAHOBKY HYJIS B
peXnMe «YCTaHOBKa» ISl TOTO, YTOOBI MMPaBUIILHO MOBTOPHO BBHITIOJHUTH ATY OIEpa-
LUIO TIPY YCTAHOBKE NMPUOOpa Ha peaibHOM TpyOorpoBoe. OnucaHue pexumMoB pado-
ThI puBeieHO B pazaene 11 “ITopsaok paboTsr”.

10.6 IIpum ycraHoBKe mpuéopa Ha peajibHOM 00beKTe 3alOJIHUTh BOJAOU TPyOOIpo-
BOJl, B KOoTOphIii BMOHTHpOBaH PY. Ilponyctuts uepes PY temnonocutens (Boay) ¢ BO3-
MOKHO OOJBIITMM O00BEMHBIM pacxonoM B TedeHue 10 muH. YOeauThcs B OTCYTCTBHH MPH-
3HAKOB TE€YM B MECTaX MOHTaXa B TPYOONPOBOJ| COCTABHBIX YACTEH CUETUHUKOB U B OTCYT-
CTBUU MHIUKAIIUU COOOIIEeHNH 00 ommbkax Ha MU(PPOBOM MOKA3BIBAIOIIEM YCTPOMCTBE BbI-
guciurens. [lepedenp 3Tux coobmennn mpuBeaeH B pazaene 13 “XapakrepHbie Hencmnpan-
HOCTH M METOJIbl UX YCTPAHEHUS .

10.7 BpITIOJHATH MTEPEUNCIICHHBIC HUKE OTIEPAIliU B PEKUME <Y CTAHOBKA» CUCTUYMKOB.

[Topsimox BBOAA Mapodsi AJiA BXOJa B PEXKUM «YcTaHOBKa» onucad B m.11.2.4, mops-
JIOK MCIIOJIb30BaHUSI MEHIO B PEKUME «Y CTAHOBKa» OIMKCAH B MPUJIOKEeHUH E.

B pexume «YcraHoBka»:

— YCTaHOBUTH TUJPABIMYECKUIN HYJb KaHAJIa U3MEPEHHs 00bheMa,

— BBECTH B IaMSATh BBIYUCIUTENS 3HAYCHHE TEMIIEPATypPhl XOJOIHOW BOJIBI (TOJBKO
1T BapuaHToB ucnoanenus 4, 10 u 12);

—  YCTaHOBWTH HY>KHBIC €IUHUIIBI U3MEPEHUS,

—  YCTaHOBHUTb HEOOXOJMMBIH (hopMaT apXHMBHUPOBaHUS oObeMa TeruioHocuTelns (BO-
IBI);

— BBECTHU B aMSITh BBIYUCIIUTENS 3HAUEHUS TABIICHUI TEIJIOHOCUTES B MOJIAIOIIEM U
oOpaTHOM TpyOOIPOBOIAX;

— TMPOM3BECTU COPOC BCEX MHTETPAIbHBIX TAPAMETPOB CUETUHKA.

— Buumanue!

Onepanusi yCTaHOBKHM THAPABIMYECKOTO HyJsl 00s3aTelibHA K BBINOJHEHUIO IS BCEX
PY ¢ DN wmenbmie 400 mm. st PY ¢ DN =400 MM u Bblllle YCTaHOBKA TUJIPABINYECKOTO
Hysist He TpeOyercs. Juasa PY ¢ nmamerpom ycioBHoro npoxoaa 6osee 400 MM npu noj-
KJIIOYeHHN Kaleieidl K JaTYMKAMH Pacxola HeoOXOIAMMO CTPOroe cOOTBETCTBHE Map-
KUPOBKHU Ha /[P 1 HAa cOOTBETCTBYIOIIEM KaleJie.

JIJisi yCTaHOBKHM THUAPABIMYECKOTO HYJISI HEOOXOIUMO BBITIOJHUTH CIIEIYIONIUE OTepa-
105070
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— VYcraHoBKa HyJsl JOJDKHA MPOU3BOJIUTHCS HE paHee, yem uepe3 30 MHUHYT mocie
BKJIFOUCHHUSI PUOOpa B CETh.

— TlepexpbITh MOTOK TEIUIOHOCHTENS (BOMBI), IpU 3TOM PV NMOmKEeH ocTaBaThCsl MOJI-
HOCTBIO 3aII0JTHEHHBIM TEITOHOCUTENeM (BOJION).

—  YCTaHOBUTH TMAPABINYECKUN HYJIb B COOTBETCTBUM C IIYHKTAMU MEHIO «Y CTaHOB-
Ka».

B ciyuae HEBBIMOTHEHUS WM HEMPABUIHLHOTO BBITIOJIHEHMS OTIEPAIMH 0 YCTAaHOBKE
HYJIA pacxojJa MOTPENIHOCTh M3MEPEHHUs YBEJIMYMBACTCS W MOXKET COCTaBIIATH 3HA4YEHUE,
npeBsbImaiiee gomycrumoe. COpoc mokazanuii mpudbopa mpu BBOJIE B IKCIUTyaTalUio0 0J10-
KHPYETCs, €ClI He TIPOM3BECHa YCTaHOBKA TUApaBindeckoro Hys. [logpoOHoe onmcanue
MpoIlecca YCTAaHOBKH THUAPABIMYECKOTO HYJISl MIPUBEIACHO B MpuiiokeHnu P “Yka3zanus mo
yCTaHOBKE I'MIPaBJIHY€eCKOro HyJist”

Ecnu B mporecce mycka cuetynka He ObUT POM3BENEH COpOC MOKa3aHWW, Ha WHIUKA-
TOpe OyJIeT MOCTOSTHHO TOSIBIISTHCS MPEAYIIPEKIACHIE 00 3TOM.

[Tocne 3aBepiieHHs BBIICYKA3aHHBIX OINEpaIliii CUETYUKH TOTOBHI K pabOTe W HAXO-
naTcs B pexknMe « MHIUKAIMsA OCHOBHBIX mapaMeTpoB». Ha wHankaTope mpudopa WHIN-
IUPYIOTCS 3HAUCHHUS TEMIIEPATyp, M3MEPSAEMbIX TEPBBIMH JIBYMsI JaT4MKaMHU TeMIIEpaTyp

JIT1 u JIT2.

10.8 Iy BBIKITIOYEHHS CYETIMKA HEOOXOIUMO OTCOSIUHUTH 3-TIOJIOCHYIO BHJIKY OT pPO-
3E€TKHU.
BHUMAHUE!

— B mporecce dKCIuTyaTaiii CueTYMKOB (IpH paboTe MpHUOOPOB B pEKMME KOMMEpYe-
CKOTO ydYeTa TEIUIOHOCHTEIIS) 3alpemiacTcsl OTKIIYATh JaTYUKHA, MEHSATH PACIIOIOKCHHE
JaTYNKOB Ha oOpaTHOe (I MPEAOTBPAILCHUS TaKUX HECAHKIIMOHUPOBAHHBIX JICHCTBHIMA
peIyCMOTPEHO MeXaHu4YecKoe ImioMounpoBanune pasnbemoB Bcex JIP, T u /1), oTkitto-
YaTh BBIYMCIMUTENIbL OT CETU MUTAHMUsI, SKCIUTyaTUPOBATh CYETUYMKH HA TPYyOOMNPOBOJIE C HE-
HOJHBIM (JacTHYHBIM) 3aroyiHeHneM PY Bojoi mim Ha TpyOOMpoBOjIE, MOJAIOIIEM TEILIO0-
HOCHUTEIb B BHJIC Mapa. Bo BceX BBINICYKa3aHHBIX CIy4asX (32 UCKIFOUECHUEM BBIKITFOUCHHSI
npudoOpa U3 CETH) TEIUIOCUCTUNK 3a(DUKCUPYET BPEMsI HEKOPPEKTHON pabOThl, KOTOPOE BBI-
YUTACTCS U3 BPEMEHU y4yeTa TCIUIOHOCHTENS. Bpemsi OTCyTCTBHsI ceTH nmuTaHus (BpeMs OT-
KJIFOUEHUS) HE BKIIFOUACTCS BO BPEMsSI HEKOPPEKTHOM pabOThI CYETYMKA U OTOOpakaeTcs B
pexnMe « MHAMKaIUA TOMOJHUTEIbHBIX MAPAMETPOBY.

— B MexxoTonuTenbHBIN NEpUO, KOrJa HET pa3dopa TEIUIOHOCUTENIS, PEKOMEHIYETCS
oOecrieunTs 3anonHenre PY Bonoi, 1100 cnuTh Boay ¢ 00s13aTenbHbIM npoBeaeHuem TOL.
Kanan Beruucienust B 000ux cirydasix J0JKEH ObITh IEPEBEICH B pe:KUM «OCTaHOB.

— OOpa3oBaHre HAKWIKA U BBINAJIEHUE OCAJIKOB HAa BHYTPEHHUX CTeHKax PY ymeHb-
IaeT peasibHbld quaMeTp PY, 4To MOXeT mpUBECTH K 3aBBILICHUIO MOKAa3aHUN pacxoja BO-
Ibl ¥ TEIUTOTHI. [103TOMY IpH AKCIUTyaTalii CYETYMKA OJIMH Pa3 B JBA T'OJa PEKOMEHAYETCS
HPOU3BOIUTH MEPOTIPUATHS MO TEXHHUECKOMY OOCTYXKMBAHHUIO CUCTYUKOB (cM. pazmen 12
“TexHHYeCKOe 00CTyKUBaHUE”).

— B Tedenne kaxoro nmukia padotsl (1 — 2 ¢) TemIoCYeTUNK OCYIIECTRISCT CaMOIHa-
THOCTUKY TEXHUYECKOTO COCTOSIHUSI MO HECKOJbKUM KpUTepUsiM. B ciydyae BO3ZHUKHOBEHUS
HEUCIIPAaBHOCTH U3MEPUTEILHOIO OJI0Ka, 0OpbIBa Kabeneil JaTYMKOB pacxo/ia Win TeMIepa-
Typbl, OTCYTCTBUS TEIUIOHOCUTENS U T.II., IPEKPAIIAeTCd HAKOIUICHUE MHTETPaIbHBIX Mapa-
MeTpoB (00beMa M MacChl TEIIOHOCHTENS, KOJWYECTBA TEIUIOTHI M BPEMEHH KOPPEKTHOM
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paboThI) U BbIIaeTCst coobieHue 06 ommobke (M. pazmen 13 “XapakrepHble HEUCTIPABHOCTH
M METOJIbI UX YCTPaHEHUs ).
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11 Tlopsimok padoThl

11.1 TpeboBaHus K repcoHaIy.
OO0cCy ) KUBaOIMMA TEPCOHAI JIODKEH OBITh 03HAKOMIICH C HACTOAIUMM PD B mosHOM
ooweme. K pabore co cueTunkamu JOIMyCKAIOTCS JIWIA, 03HAKOMJICHHBIE C TIPaBWJIAMH TEX-
HUKH 0€30MMaCHOCTH Ha JJIEKTPOYCTAHOBKAX.

11.2 CtpykTypa MeHI0 YIPaBICHUS CIETUUKOM.

VYrpasieHrue c4eTIYMKOM (BBIBOJ] HEOOX0IUMOW WH(GOPMAIMH HA HHIWKATODP H 3a/IaHUC
pexrMa paboThl M MMapaMeTPOB CUETUYMKA) OCYIIECTBISETCS TIOCPEACTBOM BBIOOpa HEOOXO-
JUMOTO TTYHKTa MEHIO.

MeHI0 ynpaBJieHUsI CYSTUNKOM COCTOMT U3 TPYIIIBI CTPOK COOOMIeHH (ITyHKTOB Me-
HIO), TI00YEPETHO OTOOPAKAIOUIMXCS HA MHANKATOPE CUETIHKA.,

Hcnonk3oBanne MeHIO (MepeKIItoUYeHIe MTyHKTOB) MO3BOJISIET MOJYYUTh HHPOPMAIHIO O
3HAYCHUAX U3MEPSAEMBIX I1IApAMETPOB TEINIOHOCHUTENS, MapaMeTpax CUETYMKA, a TAKXKe IPo-
BECTU ITOBEPKY CUETUMKA U OTKOPPEKTUPOBATH ITAPAMETPhI CUETUYMKA IO pe3yJbTaTaM KOH-
TPOJISL Er0 METPOJIOTHUECKUX XaPAKTEPUCTHK.

BbiOop MyHKTOB MEHIO M KOppeKIius (BBOI, 3ajlaHHe, yCTAaHOBKA) IapaMeTpOB OCY-
LIECTBJISIETCS C NMOMOILIBIO Ha)XaTHsl KHOIOK ympaBiieHHsl cuerduka. [lociaenoBarenbHOCTh
WCIIOJIb30BaHUsl KHOTIOK JIJISl BBIXOJa Ha OMPEENIEHHBIM MYHKT MEHIO U BBOJa LU(POBOTo
3HaYEHUS MapaMeTpa WK BHIOOpa MmapamMeTpa U3 CIUCKa IPUBEICHO B MpuiiokeHuu /1.

Bce n3mepsiemble BETMYMHBI, TapaMETPbl CUETYMKA U KOMaHJbl YNPABICHUS CUETYH-
KOM O00BEIMHEHBI B HECKOJIBKO Pa3/IeIOB — PesKMMBbI YIIPABICHHS CUETUUKOM.

OtnenbHbIe cayx)eOHbIe peskuMbl («YcTaHoBKa», «IloBepka») 3alIMIICHBI OT JOCTyHa
IIapoJIEM.

[Ipu pabore B pexumax «OcHoBHOE MeHIO», «Kanan Beruncnurens» u «Bce uzmepse-
MbI€ MMapaMeTpb» NP BOZHUKHOBEHUHU HEIITATHBIX CUTYAallMil Ha UHAMKATOpE Mpudopa UH-
JMIAPYIOTCS KOl M XapaKTep HEUCIpaBHOCTH (cM. pa3zaen 13).

Bce mMeHto onucanbl B MpuiioxeHuu E.

11.2.1 Pexum «OToOpakeHrEe BCEX U3MEPSEMbIX TAPAMETPOB.

[Tocne BkItOUeHUs MPUOOP MEPEXOJUT B PEKUM OTOOpAXKEHUSI BCEX M3MEPSIEMBIX IMa-
pametrpoB. K Takum mapameTpaM OTHOCSITCSI BCE M3MEpsieMbIE TEMIIepaTyphl, BCE U3Mepsie-
MBI€ PACXO/Ibl 1 00bEMBI, U3MEPSIEMbIC JaBICHUSI.

Jlist mepexoaa K APYTUM PekuMaM OTOOpaKeHHsI WM paboThl mpubdopa HEOOXOAUMO
BBIWTH B IJIaBHOE MEHIO.

B riiaBHOM MeHIO ecThb BO3MOKHOCThH BBIOpPAaTh OTOOpa)KEHUE MapaMeTpOB Ka)JI0TO U3
KaHaJIOB BBIUYMCIICHHS], BCEX M3MEPAEMbIX MapaMeTpoB, WA NEPEUTH K BHIOOPY TOMOIHH-
TEIbHBIX PEKUMOB CUETUHKA.

11.2.2 Pexum «KaHan BEIYUCIUTEIS.

OTtoOpaxaroTcs Bce mapaMeTphl, y9acTBYIOIINE B BRIOPAHHOM KaHAJIe BHIYUCIICHHS.

Hampumep, nns BapumaHTa MOCTaBKH 2 OyIyT OTOOpaKaThCs TEMIIepaTypa IOJadH,
«o0paTKu», OOBEMHBIN pPAacXoJl, MAacCOBBIM pacxojl, o0beM, Macca, TEIUIoBasi MOIIHOCTH,
TEIJI0, BpEMs KOPPEKTHOM pabOTHI M BpeMsl OIMOO0K, TEKYIIee KaJICHIapHOE BPEMSI.

11.2.3 Pexum «CiykeOHbIE PEKUMbI».
B sTom pexxume oToOpaxkaroTcs MyHKTh MeHIO «KOHTposib», «YcraHoBka», «Ilosep-
Ka», HaCTPOMKHU [TapaMeTPOB KaHAJIOB CBSI3H, MOJIeMa, OJI0Ka paclIupeHus, ...
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11.2.3.1 Pexum «KoHTpOIB»

Pexum «KoHTponb» mpenHazHaueH Ui MHAMKALUMKM [1apaMeTpoB, MOAJEKAIIUX KOH-
Tpomto. Pexxum «KoHTponb» He mpephIBaeT Mpolecc U3MEPEHUs: U MOXKET HCIOJIb30BATHCA
KaK MpeJCTaBUTENIMUA SHEProHa130pa, TaK U MoJb30BaTeeM. B yacTHOCTH, B 3TOM pexxume
0TOOpaKAIOTCS CUETUUKH BXOXKJICHUH B peKUMBI «Y cTaHOBKa» U «[loBepka».

B sTom pexume MOXKXHO MPOCMOTPETh HAa MHAMKATOPE apXUBbI CUETUMKA, KypHaI CO-
ObITHI. MOKHO MHHIIMUPOBATH 3anuch nHopmanmuu Ha USB Flash.

11.2.3.2 Pexum "YcrtaHoBka'".

Pexxum "VYcTaHoBka" ucnosib3yeTcsl MOTpeOUTENIEM MIPU BBOJE CUETUMKA B HKCILTyaTa-
[UIO U MPEJHA3HAYEH JUIsl YCTAHOBKHU TMJIPABIMYECKOTO HYJIS KaHAJIOB M3MEpEeHus oObema
(HeoOXxomMMasi HavaidbHasi OajJaHCHPOBKA M3MEPUTEIHLHOIO TPaKTa), BBOAA HEOOXOIUMBIX
napaMeTpoB (JaBJICHUs, TEMIIEPAaTypa XOJOJAHON BOJBI, ...), a TaKKe JJIs BbIOOpa pekuma
ydera.

Heo0xoauMo MOMHHTB, YTO TOCJIE BBOJIA CUCTYHMKA B SKCILTyaTaIMIO (CYCTUUK B PEKHU-
Mme yuera "B ydere") Bxoa B pexum "TloBepka” 6iokupyercs. Kpome Toro, 0J0KHpYIOTCS TE
IIYHKTBl MEHIO 'Y CTaHOBKA', KOTOPHIE HE JIOJXKHBI MEHITHCA B TEUEHUE BPEMEHU HAXOXKIe-
HUS CYETUMKA B YUETE.

IIpumeuanue. [Ipu HEKOPPEKTHOM BBOJIC JAHHBIX HETPABWIbHBIC JTAHHBIE HE COXpa-
HSIOTCSA M HA WHIUKATOpE OTOOPa)KaI0TCs TaHHbIE, KOTOPbIE ObLIN /10 Havajla peaakTHpOBa-
HUAL.

11.2.3.3 Pexum "TloBepka.

Pexxum "TloBepka" mpenHa3HauyeH AJi1 OLICHKM MOrPEIIHOCTEN M3MEPEHUS U MOTrpelll-
HOCTEl BBIYMCIICHMS psAJa OCHOBHBIX METPOJOTMYECKUN NapaMeTpoB TEIUIOCUETUMKA, a
TaK)Ke JUIsl IPOBEPKU MPABUILHOCTH MX MHIUKALIHUH.

Pexxum "TloBepka" ucnonb3yeTcs sl aBTOMaTU3alUU POLECca MPOBEPKU METPOJIOTU-
YECKUX XapaKTEPUCTHK TEIUIOCYeTUYMKa MpHU Iepuoanuveckoil mosepke. [loBepky moxker
OCYLIECTBJIATH TOJIBKO MPEANPUATHE-U3TOTOBUTEINb UM €r0 YIIOJIHOMOYEHHBIN MpeCTaBu-
T€Jb C Y4aCTHEM T'OCIIOBEPUTEIIS.

11.2.3.4 Pexuwm "lIpoayienue mumura'.

PexkxuMm npenHazHayeH Jj1si BBOJA MAPOJIsi MPU MPOJIJICHUHN JTUMUTAa BPEMEHHU.

B sToM MeHro 3amparuBaeTcsi BBOJ MapoJisl I MPOJICHHUS JIUMUTA BpeMEHU PaboTHI,
00 I BBIKIIFOYEHHUS ATOro pekuma. [laponu BeIAArOTCS 11 KOHKPETHOM JIaThl M JICH-
CTBUTEJIbHBI B TCUCHUE OJIHUX CYTOK.

DTOT PEeXUM JIOCTYIICH TOJILKO B CJIy4yae, €CJIM OH BKJIIOUEH MPH OTIPY3KeE.

11.2.4 Omnwucanue pexuma «BBoa maposis».

Bxonx B ciryskeOHBIC peXHMBI «Y cTaHOBKa» U «[loBepka» pa3perraeTcs: TOJIbKO MOCIIe
BBOJIa COOTBETCTBYIOIIMX MAapPOJieil BO M30eKaHNe HECAHKIIMOHMPOBAHHOIO JIOCTYNA K
napaMeTpam, XpaHsIIUMCS B TaMATH BBIYUCIUTENA. BBOI aposis 3ampaniiBaeTcst mocie To-
0, KaK I0JIb30BaTe b BHIOPA COOTBETCTBYIOIIUN PEKUM B MEHIO.

[Tpu otrpy3ke npubopa MpeAnpUATASM-H3TOTOBUTEICM YCTAHABIIMBAIOTCS CIICAYIOIINE
CTAHJIAPTHBIE MAPOJIH JUISA CJIY:KeOHBIX peskuMoB (cM. Tadauiy 11.5):

Ta6muma 11.1

PEXUM CTAHI[APTHLIFI ITAPOJIb
«YcTaHOBKa» 25205757
«IToBepka» 31415926
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B ciyuyae HeoOxoauMocTH mo TpeboBaHMIO 3aKazyuKa MPEANpPUATHE-U3TOTOBUTEIH
Moxet yctanosute MHANWBUYAJIBHBIE 3HAYEHU S MAPOJIEHA nns CJIYKeOHBIX
PEKMMOB, UYTO IKBHBAJEHTHO AonoJHUTeabHOMY JJIEKTPOHHOMY IIVIOMBHUPO-
BAHUIO BbUHUCIUTENHHOTO 0JIOKAa U 00ecneYrMBaeT HEJOCTYNHOCTh HAKOIJIEHHOW H3-
MepPHUTEJbHON HH(OPMALMH MOCTOPOHHUM MOJIb30BATEIAM.

[Tapons mpencTaBnser coboit 8-Mu 3HAUHOE IIENI0€ YMCIIO0, KOTOPOEe HEOOX0IMMO BBE-
CTH JJIs1 TOJIyYEeHUS JOCTyNa K OTHOMY U3 CIIYKEOHBIX PEKUMOB.

CHMBOJIBI «*» Ha MHIMKATOPE OTMEYAIOT Pa3psijibl, B KOTOPbIE HEOOXOMMMO BBECTH
1 dpbI TApOJIS.

Hemackupyemoe (OTKpbITOE) 3HaUCHHE BBOJUMON UG PBI 0TOOPaKAETCSI TOJIBKO B TOM
paspsijie, B KOTOPOM MPOU3BOIUTCS BBOJI €€ 3HAUCHUs (PeIaKTHPOBAHUE).

B npouecce BBoAa napossi HakaThue KHOIKH ) («BrnpaBo») mepeaBuraet Kypcop Ha
OJIMH pa3psij] BIIPaBO, MO3BOJISI U3MEHSTH OT/ICIbHBIC pa3psibl Mapos.

Haxartue xHOnku (a) 51 ) («BBepx» n «BHHU3») — MPUBOIUT K M3MEHEHUIO 3HAYe-
HUS PeIaKTUPYEMOU U PHI.

Haatue kuorkn (U («BieBo») — 03HaUaeT OKOHYAHKME BBOJIA ITAPOJIS.

Ecnu mapons BBeneH BepHO, MpUOOp MepexoauT B Tpedyemblit pexuM. Ecnu Het, TO
BO3BpAILIACTCS K BBOAY MapOJIA.

Ecnu B Teuenne 10 MuH He ObITO HAXKATHUSI KHOTIOK, TO CUETYUK MIEPEXOJANUT U3 PEKUMA
«BBoa mapossi» B pexuM «MHIuKanus OCHOBHBIX ApaMETPOBY.

11.3 Csem IaHHBIX.

11.3.1 CuwuTtpiBaHHE MAHHBIX C MHIUKATOPA.

OCHOBHO€ MEHIO CUETUMKA COCTOUT U3 CIACAYIOUIUX MTyHKTOB:

— 0TOOpaXeHHs MapaMeTPOB, UCIIOIb3YEMbIX KaXkIbIM U3 KaHAIOB BeiuucieHus. Crona
BXOJIAT PacXoJibl, TEMIIEPATyphbl U JIaBJICHUS, UCIOJIb3yEeMble KaHAJIOM BBIUHUCIEHUS. 37ECh
&Ke 0TOOpaXKaeTcs pe3ysbTaT BHIYUCICHHS KaHajla — TEKyILUe U HHTeTpaibHbIE TapaMeTphl.

— 0TOOpaXeHHS BCEX M3MEPSIEMbIX TIEPBUYHBIX MTapaMETPOB — BCE PACXOJIbI, TEMIIEpa-
Typbl U JABJICHHS — TEKYIINE U UHTErPAJIbHBIC MAPAMETPBHI.

— 0TOOpakeHHsI TEKYIIUX OMUOOK (€C/Ii OIMOOK HET, MyHKT MEHIO HEBHIUM)

— BBIXOJIa B CITY>K€OHBIE MEHIO.

[Tocne BKIIIOUEHUS MUTAHUS CYETUUK HAXOJUTCA B PEKUME OTOOPAKEHUS BCEX M3Me-
PSIEMBIX ITapaMEeTPOB.

B pexxume «KOHTpOIIB» MOXKHO TIOCMOTPETh COJCPKUMOE apxuBa (Kak 104acoBOro, TaK
Y MIOCYTOYHOT'0) U )KypHaja COObITHH.

11.3.2 CuyursiBanue nanusix Ha USB Flash.

Ecnu cuerunk obopymoan untepdericom k USB Flash (B cootBeTcTBHE ¢ 3aka3zom),
BCSA undopmanus moxer ObITh 3anucana Ha USB Flash. MoxeT ObITh McCIONB30BaHa JIFO-
0ast USB Flash, ¢ daitnoBoii cuctemoit FAT wim FAT32.

JIJIst 3TOTO HY>KHO BBIITOJIHATH CJICTYOIIHAE OTICPaIUH:

— mnoakmounTh USB Flash k cooTBeTcTByOIIEMY pazbeMy

— B MeHto «KoHTposb» BeiOpaTh myHKT “USB Flash”

— BBIOpaTh PEKUM COXpPaHCHUS TaHHBIX — «JlomucaTh» Win «3amucaTh BCe».

— JI0XKIAThCs COOOIEHUsT 00 OKOHYAHUH OTICPALIHH.
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Pexxumbl «JlonucaTe» U «3amucarb BCE» OTIAMYAIOTCS TEM, YTO B MEPBOM Cllyyae Ha
Flash 3anmuceiBaeTcst TOJIBKO Ta HH(POPMAILIKS, KOTOpas ellle He 3aluChiBajach UMEHHO Ha 3TO
yCTpOHCTBO. BO BTOpOM citydae 3anmuchIBaeTCsl BCsi MHGOpPMAIIUS HA BCIO TIIyOHHY XpaHEHUS
apXUBOB.

11.3.3 CuwurtsiBanue uepe3 RS232

B 6a3oBoii koH(purypamum cueTynka Bceraa npucyrcrryet untepdeiic RS232. K nemy
MOJKET OBITh MOJKIIOYEH KOMITBIOTEP, YCTPONCTBO CheMa TAHHBIX HIIA MOJIEM.

[Tpu moakII0YeHNH K KOMITBIOTEPY WM YCTPOMCTBY CheMa JaHHBIX MPOIETypa CUUTHI-
BaHMA onuchiBaeTcs HHCTpyKuuen Kk Y CJl nnm nporpamMmme cbeMa AaHHbIX. Hukakux nomnoi-
HUTENBHBIX ACUCTBUNA C TPUOOPOM MPOU3BOIUTH HE HYKHO.

[Ipu pabore ¢ MOJEMaMU CUETYUK JIOKEH ObITh COOTBETCTBYIOLIUM 00pa3oM CKOH(DHU-
rypupoBad. [ns sroro B meHio «biaok MJIM» Hy>kHO BbIOpaTh TpeOyemblil THUIT MOJEMA.
JpaiiBepa MOJEMOB MOTYT OBITh 3arpyeHbl C MOMOIMIbIO CHEIUATBHOTO MPOTPAMMHOTO
oOecrnieuenus. [Ipu HE0OXOAMMOCTH MOJB30BATENb CAM MOXET J00ABJISATH HOBBIE WU MO-
TUUIIPOBATH UMEIOIIKECS paiiBEPbl MOJEMOB.

[Tpu noaxIOYEHNN MOJIeMa BO3MOJKHBI JIBa BapHaHTa OpraHU3al[ii KaHasla CBS3H.

— mnpoBoaHoi MojeM, i GSM monem B CSD pekumMe mepenadn JaHHBIX (anee —
pexxum CSD)

— GSM mogaem B GPRS pexknme nepenaun qaHHbix (nanee — paxkum GPRS).

B pexxume CSD cueTumk xaeT BXoAsIIero 3BoHka. [lociae mocTymieHus: 3BOHKa CYeT-
YUK MOAHMMAET TPYyOKYy M yCTaHaBIMBAeT KaHal CBs3u. [lociie 3TOTo 0KHMIaeT BXOMSIIUX
3aMpocoB Ha nepeaavdy JaHHBIX.

B sTtom pexxnMe MOXHO 3a/JaBaTh MHTEPBAJ BPEMEHH, B TEUEHHE KOTOPOTO CUETUYUK
OyneT moAHUMaTh TPYOKY, a TakKe KOJIMYECTBO 3BOHKOB, MOCJIE KOTOPOTO OH JOJIKEH OTBE-
TUTh. DTO UCIIOJIb3YETCS MPU paboTe ¢ MPOBOJHBIMU MOAEMAMH, MOAKIIOUEHHBIMH B TIapaj-
JIeJIb ¢ OOBIYHBIMH TeJIe(DOHHBIMU anmapaTam.

B GPRS pexume cueTuyuk BBIXOJIUT Ha CBSA3b C CEPBEPOM uepe3 MHTepHET. s aToro
JIOJDKHBI OBITH TIPOTHMCAHBI TTapaMeTphl Bbixoaa B ceTh. Hactpoiiku GPRS (3aHocsTes TOMb-
KO Yepe3 CHeIHaIbHYIO IPOrpaMMy - CBOOOHO JOCTYITHA Ha caiiTe (UPMBI):

— ums Touku goctyna GPRS — Beinaercst onepatopoM MOOUIBHOU CBS3H;

— WM TI0JIB30BATEIIS — BBIACTCS ONIEPATOPOM MOOMIIBHOM CBSI3H;

— TapoJIb — BBIJAETCS ONEPATOPOM MOOMIIBHOM CBSI3H;

— IP angpec cepBepa — peanbnblii IP agpec kommnbroTepa, ¢ KOTOPBIM JOJIKHA OBITH
YCTaHOBJIEHA CBS3b. JTOT aipec OepeTcs y MHTEPHET-IIPOBaiiiepa;

— IP mopt cepBepa — mopT, KOTOPBIN MPOCIYIIUBAET CEPBEP. DTOT MapaMeTp 3aBUCUT
OT HAaCTPOEK CEpBEPA.

[TprGop MOKET BEIXOAUTH HA CBSI3b MO CIASAYIOIIUM COOBITUSM:

— 1o TpeboBanuto. [Ipu BxomasimeM 3BOHKE MpUOOp JaeT HEMEIJICHHBIM 0TOON U MOJI-
Humaet kanain GPRS

— TI0 TUIAaHUPOBIIUKY. BbIOMpaeT mepuoANMYHOCTh BhIXOAa MpuOOpa Ha CBs3b. Bo3-
MO>KHBI CJIEYIOIINE UHTEPBAJIbI BPEMEHHU — pa3 B MECHI], pa3 B HENENIO0, pa3 B CYTKH, WU C
3aJJaHHBIM UHTEPBAJIOM B yacax (Harmpumep, Kaxaple 3 Jaca).

11.3.4 CuwurtsiBanne yepe3 RS485
CdyeT4rK MOJICPKUBACT J[BA MPOTOKOJIA CBSI3H ( MEPEKITFOYAIOTCS [TOJIh30BATEIIEM U3
Merr) — Modbus. B mo6oM citydae Hy»HO BBIOpaTh CKOPOCTh Mepeiadn JaHHbBIX
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(2400, 4800, 9600, 19200, 38400, 56000, 115200 60.). B mpoTokone Modbus moxHO Takxe
3a/1aTh PEKUM KOHTPOJISI Y4ETHOCTH.

[Ipotokon mpeaHa3zHayeH sl CBSI3bIBAHUS HECKOJBKUX CYETUYUKOB MEXKAYy co-00if. To
€CTh, MOXXHO CO3/IaBaTh HEKOE MO0J00Me ceTh. B 3TOM ciyyae IOCTATOYHO, YTOOBI TOJBHKO
OJIMH CYSTYMK WMEJ BBIXOJ Ha BHEITHUE ceTH (MOIEM, KOMIIBIOTED, ...). JlOCTyIl K Jro0oMy
13 00BEJMHCHHBIX B CETh CUYCTUYUKOB MTPOU3BOIUTCS uepe3 0a30BbIi ( MMEIOIINN BHEITHIOKO
CBSI3b) CUETYHUK.

ITporokxon Modbus npeaHaszHadeH s moakiIoueHus cyetankoB k cetr Modbus. TTox-
neprxuBaetcs nmpotokoi Modbus RTU. EcTe BO3BMOXHOCTH CUMTHIBATH KaK TEKYIIEE COCTOS-
HUE, TaK U apXUBBI CUCTUHKA.
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12 TexHuueckoe 00Cay:;KUBAHUE

12.1 TITaMATKA ONPEIACTABUTEII0 HHCICKTHPVIOUIEH CJIYKObI

12.1.1 Temnoogocuetunk CBTY-10M 3amuiier B paBHOW CTENEHU OT BMEIIATEIb-
CTBa KakK MOTpeOUTENs, TaKk M TersocHaOkaroie opranuzanuu. Kakue-nu0o m3mMeHeHUs
napamMeTpoB TEIUIOCYETYMKA MOTYT OCYIIECTBIISITBCS TOJBKO B CJYAKEOHBIX pexUMax
«YcranoBka» U «IloBepka». C 1eNbI0 UCKIIOYEHHS] HECAHKIIMOHUPOBAHHOIO BMEIIATEb-
cTBa B paboTy mpubopa W i NPEJOTBPALEHUS BO3MOXHBIX MONBITOK MU3MEHUTH KaKue-
a1u00 TPHOOPHBIE KOHCTAHTHI (KaInOpOBOUHBIC KOA(PHUIIMEHTHI TepMoconpoTuBieHuii Kdl
u Krc, kooppunueHt npeodpa3oBaHus M0 pacxoiy, FeOMETpUUYECKUE apaMeTpbl pacxo0-
MEPHOT'0 YYacTKa), BIUSIOIINE HA TOYHOCTh M3MEPEHUH, (DaKT BXOMKICHHS WIH TIOTb30BaAHHS
TUMHU pekuMaMu pukcupyercs B pesxkuMe « KoHTpob». Bo3MOKHOCTH KOHTPOJISI YHCIa
BXOK/ICHUI B YKa3aHHbIE PesKMMbI SKBUBAJICHTHA MEXaHUYECKOMY CIIOCO0Y MmiIoMOnpoBa-
HUS (T.e. 3aMEHsIET MAaCTUYHbBIE IJIOMOBI, KIIEHMEHbIE HAKJICHKH W JIp.) W SBISETCS JJIeK-
TPOHHBIM CNOCOOOM IUIOMOMpPOBaHMSA BbluucCIUTENA. [[03TOMY OCHOBHOE BHHUMAHHE Clle-
ayeT oOpaTuTh Ha MHQOPMAIMIO O KOJIMYECTBE BXOJOB B CJY:KeOHbIe pexuMbl. OTauune
ATOrO YKciia OT 3a)UKCUPOBAHHOTO HA MOMEHT ITyCKa MprOopa B SKCILTyaTaIuio (c/1a4yu 1o
aKTy) JOJDKHO PACCMATPHBATHCS KAK HAPYIICHHWE MJIOMObI, YCTAHOBICHHON MHCIIEKTUPYIO-
uieil opranusaimeii. B sTom ciayyae gakt BMemaTenbcTBa B padboTy npudopa JI0JKEH ycTa-
HAaBJIMBATHCS IO pe3yJibTaTaM aHallM3a >KypHana coObITHl. Bee neficTBus mosb30Bareis, Ko-
TOpPbIE MOTYT M3MEHUTH MOKa3aHUSl CUETUYMKA, 3aHOCATCA B KYpHaJ COOBITUH C yKa3aHUEM
JaThl U BpeMEHH coObITUs. B cityyae, eciiu B )KypHalie COOBITUI 3a(pUKCUPOBAHO BXOKIECHUE
B CIY>KE€OHBIM pexuM, HO HE 3a()MKCUPOBAHO HUKAKUX JEUCTBHUI MO M3MEHEHUIO MapaMer-
POB CUETYMKA, 3TO O3HAYAET, YTO MOJIb30BATEIb BOILIET B CIIYKEOHBIH PEXKUM, U TYT K€ BbI-
1I€JI U3 HEro, HE U3MEHS HUKAKUX [1apaMeTpOB CYETYMKA. B TakoM cirydyae BMEIIATENbCTBA
B paboTy npubopa 1 U3MEHEHMSI €TO METPOJIOTUUYECKUX XapAKTEPUCTUK HE OBLIIO.

B npubope Takke npeaycMoTpeHa BO3MOKHOCTh MEXAaHMUYECKOTO MJIOMOMPOBAHUS Bbl-
YHUCIUTEIBHOTO 0JI0Ka C MCIOJb30BaHUEM IUIOMOMPOBOYHBIX YalleK C OTBEPCTUAMU Ha 0o-
KOBBIX KPBIIIKax KOpITyca.

12.1.2 Tlepen BBOJOM B 3KCIUTyaTal[HIO JKEJIATECIbHO MPOBEPUTH MPABHIBHOCTH yCTa-
HOBKH CIICITYOIIMX MapaMeTpoB (B OMOJHEHUE K METPOJIOTUUECKUM, MPUBEICHHBIM B CEp-
TUUKATE):

— CHCTEMY eIMHUII U3MEPEHHS,

— y4eT JICTHETr0 BPEeMEHH;

— BBEJICHHBIC KOHCTAHTHI JIaBJICHUII;

— BBEJICHHYIO TEMIIEpaTypy XOJIOJHOM BOJBI (€CIIN UCTIONB3YETCsl);

— pexuM 00paboTKu omrodok auamna3onos (m.5.11).

12.1.3 BBoja B 3KCIUTyaTalnui0 CYETYHMKA 3aBEPIIACTCS MEPEBOJIOM BCEX KAaHAJIOB BbI-
guCJIeHus B pekuM «B ydere». ITociie 3Toro n3amMeHeHue Bcex MapamMeTpOB, BIUSIONIMX Ha
METPOJIOTHIO, OYAET 3alpeiieHo.

12.1.4 Tlpu BO3HUKHOBEHUU COMHEHHMs B MPABUIBLHOCTH YCTAHOBKHM WJIM JKCIUTyaTa-
UM TEIUIOCUETUYHMKA CIIEAyeT BOMTH B PekuM «KOHTPOJIBL» U CBEPHUTH MPaBUIHHOCTH BBE-
JICHHbIX 3HAYEHUH TEeMIEPAaTypHbIX KOA((PUIMEHTOB TEPMOCOIPOTUBICHUM, TOUHBIX aUa-
METPOB PAaCXOJOMEPHBIX YYACTKOB, PACCTOSIHUM MEXIy HU3JIydaTeasiMU JAaTYUKOB U KO3(-
¢uieHToB npeoOpa3zoBaHUs PaCXOJAOMEPHBIX YYACTKOB C JaHHBIMHU, IPUBEACHHBIMU B pa3-
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nene 17 «ITapaMeTpsl U XapaKTEPUCTUKHU COCTABHBIX YacTel cuetunka». [Ipu sTom ciamdae-
MbI€ 3HAYEHHS] MOTYT OTJIMYAThCS HA BEJIMYMHY, HE MPEBBIIIAIONIYI0 €AUHUIIBI MIIAAIIETO
paspsija yncia, 3ardcaHHoro B pasaene 17 PO.

12.1.5 Otnuumne BpeMeHH pabOTHl CUETYMKA OT BPEMEHH KOPPEKTHON pabOThl Kaxk10-
r0 U3 KaHAJIOB CBHJIETEILCTBYET O HEIIPABWIBLHON IKCILUTyaTalluu TeruiocyeTynka (OTKIIroue-
HUE, OOpHIB MM 3aMbIKaHWE KabOeJeill MaTYMKOB, OTCYTCTBHE TETUIOHOCHUTENSI U T.I., CM.
n. 10.8.). TToaToMy mIoMOMpoOBaHKE TaTYMKOB Pacxoja WM UX pa3beMOB HE SBJISCTCS 00s-
3arenbHbIM. OJIHaKo, B MpUOOpe MPeayCMOTPEHA BOZMOKHOCTh MEXaHUYECKOTO TUIOMOUPO-
BaHUA JAaTYMKOB PACX0Jla U UX Pa3beMOB C UCIOJb30BAaHUEM COOTBETCTBYIOIIUX OTBEPCTUH
B IIPW>KUMHBIX rarkax JIP u kopmycax pa3bemoB.

12.1.6 JIns MCKIIOUCHHMS BO3MOXKHOCTH HECAHKITMOHHPOBAHHOI'O BIIMSHHUS Ha Iapa-
METpPhl TEPMOCOIPOTUBJICHUA M, KaK CIIEJICTBHE, HA TOYHOCTh M3MEPCHHS TeMIIepaTyphl,
HE0OXOAMMO OTUIOMOMPOBATh MEXAaHUUYECKHM CIIOCOOOM JaTYUK TEMIEPATYPhl C UCTIOIB30-
BaHueM oTBepcrusa B kopmyce JIT.

12.2 TexHuyeckoe OOCITyXKHMBAaHHE OCYIIECTBISETCS MPEACTABUTEIEM OOCITYKHBAIOIICH
opranu3anuu. Bo Bpems BeIOTHEHHS pabOT MO TEXHUYECKOMY OOCTYKHBAHUIO, HEOOXOAH-
MO BBITIOJTHATH MEPHI 0€30MIaCHOCTH, IPUBEICHHBIC B pa3zaene 8.

12.3 PermameHTupyeTCs Ba BUJAa TEXHUIECKOTO 00CTyKMBaHUSA c4eTUNKOB: Nel u No2,

12.4 Texuuveckoe odciayxuBaHue Nel nmpoBoaAUTCS HA MECTE HKCILTyaTallMd CUETUH-
KOB OJIMH pa3 B LIECTh MECSLEB U BKIIOYAET BHEIIHUNA OCMOTP M MPOBEPKY pabOTOCIOCO0-
HOCTH.

[Ipu Texunueckom o6ciyxkuBanuu Nel BU3yanbHO MPOBEPSIFOTCA:

— OTCYTCTBHME T€YM B MECTAaX MOHTA)Ka COCTaBHBIX YaCTEl CUETUYMKOB B TPYyOOIIPOBO/;

— HAJEXKHOCTb KOHTAKTHBIX COCIMHEHMUIA;

— OTCYTCTBHE CKOJIOB M TPEILIMH Ha ACTAIIAX U3 IJITACTMACCHI;

— LEJIOCTHOCTb U30JIILUN COEIUHUTENbHBIX KaOeleH;

— BO3MOKHOCTh BBIBOJIAa M3MEPUTENbHONW HMHPOpMaLUU B cOOTBeTCTBUU ¢ M. 11.2.1 n
11.2.3.

ITo OKOHYaHUM OTONMUTEIBHOIO CE30HA HEOOXOIUMO MPOU3BECTH OYUCTKY HAJIETA C I10-
BEPXHOCTH JIaTYMKOB Pacxo/a C UCIOJIb30BAaHUEM MOIOIIMX CPEACTB, CIA0BIX PACTBOPOB
Ie04Yel Wi KUciIoT (0e3 MPUMEHEHUsT MEXaHHMYECKUX CIIOCOOOB OYUCTKH). [Ipu mmTers-
HOM OTKJIFOUEHUU TEIUIOHOCUTEINS PEKOMEHIYETCsl TMO0 OTKIIOUUTH NMPUOOP OT CeTH, JIMOO
o0ecneunTh rapaHTUPOBAHHOE OTCYTCTBUE TEIJIOHOCUTENIS B PACXOIOMEPHOM YUacCTKe.

12.5 Texuuveckoe oOcay:kuBaHue Ne2 CUETYMKOB IMPOBOJUTCA IEPE] BBHIMOIHEHUEM
NEPUOIUYECKOIN TTOBEPKHU CUETUHKA.
[Tpu Texunueckom o6ciykuBaHun No2 MpoOU3BOSATCS:
— oIlepaIuu, IpeyCMOTPEHHbBIE TEXHUYECKUM 00CTykuBanrem Nel,
— OCMOTp BHYTPEHHEN MOBEPXHOCTU PY Ha npeamMer Haauuus OTIIOKEHUM;,
— B clly4ae OOHapyKeHHs CYIIECTBEHHBIX OTJIOKEHUHN TpeldyeTcs: pa30opka U OYMCTKA
PY o o. 12.5.1 u nemonTax u ouncrka TC.

Paz6opka u ounctka PY-20 mpoBoauTcst TOBKO Ha (prpMe-U3roTOBUTENE WM HA aBTO-
PU30BAHHBIX MMYHKTaX MOBEPKH.
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12.5.1 Pa3b6opka u ounctka PY npous3BoauTCS ClIeayonM 00pa3oM:

— TIPOU3BECTH IEMOHTAX YJIbTPAa3BYKOBBIX JATUMKOB PACXOa;

— nemoHTHpOBaTh PY u3 tpybomnpoBosa;

— TpOM3BECTU BHEMHUN ocMOTp PY u, mpu HEOOXOIUMOCTH, MEXaHUIECKHA OYHUCTUTH
€ro BHyTPEHHIOIO OBEPXHOCTh OT OTJIOKECHUH;

— TPOMBITh BHYTPEHHIOIO IMOBEPXHOCTh PY pacTBOpOM CHHTETHYECKOrO MOIOUIETO
CpeACTBa J000ro TUIa, a 3aTeM BOJIOH.

12.6 CyeTunMKu TIPEACTABISAIOTCS HA MOBEPKY IOCIE MPOBEACHUS TEXHHUYECKOTO 00CITy-
xuBaHust No2. MexnoBepouHblii HHTEpBaI — He OoJiee 4-x siet. Ha moBepky npeacTaBiseTcs
BBIYHCIIATENh, YALTPa3BYKOBbIC JIP, TaTYnKku TeMIepaTypbl, pacX0JI0MEPHBIC YIACTKH.

MeTpoJIoTHYeCKy0 TIOBEPKY cueTurnka Moaudukanuu SM2 momyckaeTcsi MPOBOJIUTH
10 OECIPOIMBHONW METOJIUKE C MCIIOJIb30BaHHeM uMmuTaTopa pacxoaa MMP-01 (cm Tabiuiy
4.1 meroauku nosepku IIIMMH.407251.005 112).

[TponuBHbIe ucnbiTanus (MPU HEOOXOIMMOCTH UX MPOBEACHUS) JIOMYCKACTCs MPOBO-
JUTh C HCIOJb30BAHUEM ATTECTOBAHHBIX KOHTPOJBHBIX PACXOIOMEPHBIX YYaCTKOB JIJIst
DN200 u BrI11IC.

[IponvBHBIC UCTIBITAHUS CUYETYMKOB MOoAudUKarii SM1, B coctaB KOTOpPBIX BXOAAT PY
¢ HoMuHaNBbHEIM auameTpoMm Oonee DN 100, mpoBoasTCs ¢ MCMOIB30BaHUEM aTTECTOBAH-
HBIX KOHTPOJIbHBIX pacxonomepHbix yuactkoB DN 100.

12.7 Cseaenwus 00 yTHIA3AINH.
[Ipubop comep UT ANEKTPOHHBIE KOMIIOHEHThI, METAJIJI, TUIACTUK, JIMTHUEBBIA 3JIEMEHT
MUTaHUA.
Y Tin3upoBaTh COrJIACHO TPEOOBAHUAM JAEHCTBYIOLIETO 3aKOHOJATENIBCTBA.

13 XapaxkTepHble HEMCIIPABHOCTH M METOAbI X YCTPAHEeHUS

B nporiecce paGoTbl CHETUHK MOCTOSSHHO KOHTPOJIMPYET pabOTOCIIOCOOHOCTh KaK CBO-
MX BHYTPEHHHUX Y3JIOB, TaK U TOKIIOUCHHBIX K HEMY JATUYMKOB (pacxoja, TeMIepaTryphbl, 1
T.I.).

Jlnarnoctupyemble OIIMOKHU MOAPa3ACNIAIOTCS Ha TPYNIbl B COOTBETCTBUU C MPUOPUTE-
TOM (BaXHOCTBIO JIJISi OCYIIECTBJICHHS HOPMAJIBHOTO H3MepeHus). YUeM MeHbIIe HOMEp
TPYIIBI, TeM 0O0JIbIIIe BaXKHOCTh omuOKku. Kpome Toro, B Ko OMMOKK BKIIFOYAETCS €€ HOMEP
¥ HOMEP M3MEPUTEIHHOTO KaHalla, B KOTOPOM ITPOU30IIIa OTHOKA.

OTtoOpakaeMasi Ha HHIUKATOPE OIMMOKA BRITJISIAT CIICTYIOIIMM 00pa3oM (rpumep):

Om. 1.3.1
3ambikanue J[T1

3nech 1.3.1 — ko1 OMIMOKHM, KOTOPBI COCTOMT W3 Tpymbl (mepBas udpa), Homepa
omuOku (BTOpas mudpa) U HOMepa M3MepHUTeIbHOro KaHana (TpeThs mudpa). B manHOM
cydae HOMEp M3MEpPHUTEIHHOTO KaHajda — HOMep JaTduka Temmeparypsl. OmxHa ommobKa 3a-
HUMAaeET JIBE CTPOKM Ha MHAWKATOope. TakuMm 0Opa3oM, 0OJTHOBPEMEHHO MOTYT OTOOpakaThCs
JIBE pa3InYHbIC OMTUOKHU (MHIUKATOP COACPIKUT 4 CTPOKH).

B pacneuamke omuema 06 owubkax ko0 owuOKU Npedcmasisemcs 8 HeCKOIbKO uzme-
HEHHOM 8U0e — MOUKU MeHCOY YUPPamu 3aMeHAOMCA Ha 3HaKu noodepxuganusi. Koo npu-
Be0eHHOIL 8blle OUUOKU HA pacneyamKe Oyoem gvlefisidemsb Kak «1_3 1».
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13.1 CucreMHbIe OIUOKH.

Kax yka3pIBasoch BbIIIE, YeM MEHBIIIE HOMEP TPYIIIbI OITUOKH, TEM BBIIIE €€ MPUOPHU-
TeT. BHE BCAKHMX MPUOPUTETOB CTOSIT CUCTEMHBIE OIMMOKM — OMIMOKN BHYTPEHHEH ammapa-
TYpbl CYETUYHKA, KOTOPhIE BOOOIIE MCKIIOYAIOT BO3ZMOXKHOCTh ()YyHKIIMOHUPOBAHUS CUETUH-
ka. [Ipy BOBHUKHOBEHHU TaKWX OMIMOOK HU OJUH MapaMeTp HE U3MEpPseTCS U HE MPOU3BO-
JUTCS HAKOIUICHHE HUKAaKMX MapaMeTpoB. Takue ommOKM OTOOpa)kaloTCs HAa MHIUKATOPE
CIIeyroIUM 00pa3oMm (Tpumep):

«Cucremnas omudka 02»

Howmep ykasbiBaeT Ha Tun omuOku. [Tpu Bo3MokHOCTH (€CITM HEUCITPABHOCTD ITO3BOJIS-
€T) CUCTEMHBIC OIIMOKH 3aHOCATCS B JKYyPHAJI COOBITHH C HEKOTOPOH TEKCTOBOW paciim-
POBKOM.

B ciyyae BO3HMKHOBEHHMSI CUCTEMHOI OIIMOKHM CYETYHMK J0JIKEH ObITh 10CTABJIEH
Ha (pUpPMY JJISI PpEMOHTA.

13.2 Ommumbku rpymnmbl «0».

B rpynmy «0» BXOJST cienyromnme ommuoKu:

— «0.1.0» - Ommbka G610ka U3MepHuTens: pacxoaa. HeBo3MOKHO M3MepeHHe pacxoja
10 00OMM KaHajaMm.

—  «0.2.0» - Ommbka ALIT. HeBo3moxHO U3MepeHue TeMnepaTyp Mo BCeM KaHaJlaM.

—  «0.3.0» - OmunbounbIe TapaMeTphl KATHOPOBKH U3MEPUTEIIS TEMITEPATYPhI

— «0.4.0» - OmmOka cBsi3u ¢ 010KOM pacmupenus. Ha u3mepeHusx u BBIUNCICHUIX
HE CKa3biBaeTcs. biiok pacmmpenus (eciau OH yCTaHOBIICH) He oToOpaskaeT HH(OpMaIuio Ha
aHAJIOTOBBIX M KIIFOYEBBIX BBIXO/aX (BKIIOYAs U KaHAIBI PETYTUPOBAHIS).

—  «0.5.0» - OmubouHbIe TapamMeTpbl KaTUOPOBKU U3MEPUTEIS 1aBJICHUS

13.3 OmmOku rpynmsl «1».

B nanHyto rpymimy BXOISAT OIMIMOKH, CBSI3aHHBIC C M3MEPEHUEM TeMIepaTyphl (3HAUOK
«X» yKa3bIBaeT HOMEp KaHaa):

— «1.1.x» - 06psIB [ITX.

— «1.3.X» - 3ambikanne JITX. 3amkuyT ykazanusiid J(T.

— «1.4.x» - neucnpasen JTX. Conporusnenue ykazannoro T BbIXOOUT 3a 10OMyCTH-
MBI€ ITPEEIBI.

— «1.5.X» - ommbOka kodpdunmuentor J[TX. Benensl HeBepHbIE KOIPHUIMEHTHI IS
ykazanHoro JIT. MoxeT Bo3HUKaTh mociie BBoja kKodddunuerntor kanuoposku TCII B po-
1[ecCe TOBEPKHU.

— «1.6.x» - ITX nmxe nomycka. U3mepsemas ykazanueiM JIT TemnepaTtypa Huxe 10-
nyctumoi (Hmke -50 °C).

— «1.7.x» - ITX Beimie nomycka. M3mepsemas ykazanusiM J[T Temmneparypa Bbile
MakcuMajbHO jormyctumoin (Beime +160 °C).

Ecau JIT, B koTOpOoM npowu3oliia omudKa, y4acTByeT B U3BMEPEHUHU Pacxojia, TO COOT-
BETCTBYIOLIMU KaHAJI U3MEPEHUsS pacxoa Takxe nepecraer usMepsars. Ecau T ucnoins3y-
€TCs JUIS1 BBIYUCIIEHUS TEIUIOBOW SHEPTUH, TO TEIUIOBAs YHEPTHS TAK)KE HE BBIUUCIISIETCS.

13.4 OmuOKu IpymIibl «3».
B 3Ty rpymmy BKIIOYCHBI OMIMOKH, CBSI3aHHBIC C U3MEPEHHUEM pacxoja (3HAYOK «X»
yKa3bIBaeT HOMEp KaHaa):
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— «3.1.x» - m3mepenue PYX. U3mepenune pacxona B ykazanHoM PY nHeBo3MoxHO. DTa
omunOKa MOXKET OBITh BbI3BaHA CIEAYIOIIMMH MPUIUHAMHU:

— HEHUCIPaBHOCTHIO JATYMKOB pacxoja,

— HEHUCIIPAaBHOCTHIO Kabels JaTYMKOB pacxoaa — OOpBIB HIIM 3aMbIKaHUE,

— OTCYTCTBHEM BOJIbI B PY.

— «3.2.X» - temnepatypa PYX. BenenctBue neucnpasuoctu T, u3mepsitonero tem-
eparypy B yKazaHHOM PY cTaHOBHUTCS HEBO3MOXHBIM H3MepeHue pacxona. [lpu srou
omuOKe Bceryaa ectb ommubka uamepenus JT. Dta ommbka oroOpakaercs (M 3aHOCUTCS B
apXuB OIIMUOOK) JIJISL TOTO, YTOOBI SICHEE ONPE/ICIIUTh B3aUMOCBSI3b MEX/Ty OIINOKON U3Mepe-
HUSI TEMIIEpaTypbl U OIIMOKON U3MEPEHUS Pacxoa.

— «3.3.X» - Oonbias ckopocTh B PYX. O0bemHBIN pacxon B ykazaHHOM PY mpeBbI-
[1aeT MAaKCUMAJIbHO JIOMYCTUMBIN JUisl 1aHHoro Tuma PY Gonee, yem B 2 pa3sa.

—  «3.4.X» - peBepc PYX. Bo3morkHa Tonbko miisg BapuantoB noctaBku 10, 11 u 12. T'o-
BOPUT O TOM, YTO HalpaBJEHUE MOTOKA B yKa3aHHOM PY He COOTBETCTBYET yCTaHOBJIEHHO-
My pexumy yuera I'BC.

— «3.5.x» - pacxoxg PYX — B auamazone [0.5-Qmin, Qmin[. Hakomienue oobemMa u
TEIUIa 3aBUCHUT OT pexxuma ¢ukcanuu 3tor cutyanuu (1m.5.11). Ecnu ycTaHOBIIEH peKuM WH-
TEepHpeTalny Kak OIKUOKH, TO HAKOIUIEHHE 00beMa U TeIJla OCTaHABIMBAETCS.

— «3.6.X» - pacxon PYX Beime Qmax. Hakornenue oObema U Termia 3aBUCUT OT pe-
xuma ¢ukcaruu dtor curyaruu (1.5.11). Ecau yCcTaHOBJIEH PEXHM HMHTEPIIPETAIMH KaK
OIIMOKH, TO HAKOTUIEHHE 00beMa U TeIlla OCTAaHABIMBACTCSI.

Ecnu ommbOka mpowusoniia B KaHaJle U3MEPEHHS PAcXo0/1a, UCIOIb3yEMOTO B BBIYHUCIIE-
HUSIX TEIJIOBOW SHEPTHH, TO TEIJIOBASI IHEPTUS HE BBIYUCIIAECTCSL.

13.5 OmmOku rpynmsl «4».

B a1y rpymnmy BkiIIOYEHBI OIMIMOKH, CBSI3aHHBIE C BBIYMCICHHUEM TEIUIOBON SHEPruu
(3HA4OK «X» yKa3bIBaeT HOMEP KaHaja BBIYMICHHS). 3/1€Ch aHATM3UPYIOTCS OIIMOKU B COOT-
HOILIEHUU TEMIIepaTyp, TPeOyeMBbIX /715l BBIYUCICHUE TETIOBOM SHEPTUU:

— «4.1.X» - tobp > tnp + 2.5 °C. Temneparypa o6paTHOTrO TpyOOIIPOBOAA MPEBHIIIACT
TeMIiepaTypy nojatouiero oosee, yem Ha 2.5 °C. BbluucieHue TemioBOd 3HEPruu HEBO3-
MoxHO. Eciin ipeBeitienue ot 0 1o 2.5 °C, pazHocTh TemmnepaTyp npuHuMaeTcs paBHoi 0, u
omubKa He (PUKCUPYETCH.

— «4.2.X» - txB > tnp + 2.5 °C. Temneparypa X0JI0IHOI BOJABI MIPEBBIIIACT TEMIEpPaTy-
py mojatomiero TpyoomnpoBoaa 6onee, uem Ha 2.5 °C. BprunciieHne TEIIOBOM YHEPTUU He-
Bo3MOXHO. Eciu ipeBbimienne ot 0 o 2.5 °C, pa3HOCTh TeMIiepaTyp MPUHUMAETCS] PaBHON
0, u ommbka He PUKCUpyeTCH.

— «4.3.X» - txB > to6p + 2.5 °C. Temnepatypa X0JIOJHON BOJBI MPEBBIIIACT TEMIIEpa-
Typy oOpaTtHoro TpybomnpoBoja 6oiee, yeM Ha 2.5 °C. Boluucienue TemioBoil 3HEpruu He-
B0o3MOkHO. Eciu mipeBbitienne ot 0 1o 2.5 °C, pazHocTh TemnepaTyp MPUHUMAETCS] PaBHOM
0, u ommOKa He PUKCUPYETCS.

—  «4.5.X» - ommOKa U3MepeHus NaBieHusl nmoaauu. Peructpupyercs B TOM cliydae,
€CJIM B BBIUMCJICHUH TEIUIa Y4aCTBYET U3MEPSIEMOE J1aBJICHUE.

—  «4.6.X» - ommOKa U3MEpEeHHs JAaBIeHUsT «o0paTku». Peructpupyercs B TOM ciiydae,
€CJIM B BBIUMCIICHUH TEIUIa YIaCTBYET U3MEPIEMOE 1aBIICHUE.
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— «4.7.X» - ommOKa M3MEpPEHHUsI JIaBJIEHUs XOJIOAHOW BOJbI. Perucrpupyercs B TOM
cllydae, €ClId B BBIUUCICHUH TEIUIa Y4aCTBYET U3MEPSIEMOE J1aBJICHUE.

— «4.8.X» - ommOKka u3MepeHusl JaBJICHHs MOAMUTKH. PerucTpupyercss B TOM ciydae,
€CJIM B BBIUYMCJICHUH TEIUIa YIaCTBYET U3MEPSIEMOE JIaBIICHUE.

— «4.9.x» - (tup — toop) € [0; 2.5[ °C. Hakorutenue Teria 3aBUCUT OT pexxuma (hrukca-
e 3ToM onmbku (m.5.11).

— «4.10.x» - tmp > to6p + 2.5 °C. TemmepaTypa mpsiMoro TpyOOIpOBOAa MPEBHIIIAET
TemIiepaTypy obpatHoro Oosee, yem Ha 2.5 °C. Brancnenue TermioBoi SHEPTUU HEBO3MOXK-
Ho. Eciu mpessimenne ot 0 mo 2.5 °C, pa3Hocth Temmneparyp nmpuHumMaercs paBHou 0, u
omunoOka He pukcupyercs. ITa ommoKka (UKCUPYETCs TOJIBKO B PEKUME yUeTa X0JI0/a.

Ha m3mepennsix pacxo/ia U TeMIepaTyp 3TH OIIUOKU HE CKa3bIBAIOTCS.

13.6 OwmmOku rpynmsl «6».

B nmanHyro rpymnmy BXOAAT OIIMOKHA U3MEPCHHMS JABJACHHS (3HAYOK «X» yKa3bIBaeT HO-
Mep KaHasa):

— «6.1.x» - IJIX Hike momycka. Mi3mepsiemoe naBlieHUe HIDKE HYJIs. DTO MOXKET OBITh
CBSI3aHO JIUOO C YCJIOBUSAMHU Ha 00beKTe (KaKMM-JIHO0 00pa3oM CO3/alI0Ch pa3pekeHue), JIn-
00 ¢ mojaomMKon cooTBeTcTBYHOMIEro JI/1.

— «6.2.xX» - JIJIX Beime momycka. M3mepsiemoe mapnenne Boie 4 Mlla. D10 Moxker
OBITH BBI3BAHO KaK MOBBIIICHHBIM JaBJICHUEM Ha 00BEKTE, TaK U HeucrnpaBHOCTHIO JI]1.

OmmOKY N3MEepeHUs TaBJICHUS HE CKa3bIBAIOTCS HA M3MEPEHUHN PacXoja U BEIYUCICHUN
TeTIa.

B apxuBax cueTumka MPUCYTCTBYET 3HAUCHHE JTUTEIbHOCTH ommnOok (Tomr) mis nep-
BOT'O U BTOPOT'O KaHAJIOB BBIYMCIICHHS. DTO 3HAUCHHE BKJIIOYAET B ce0sl OMIMOKHU BCE KaHa-
JIOB U3MEPEHUSI, KOTOPBIE UCTIOIB3YIOTCS IaHHBIM KaHAJIOM BBIYUCIICHUH.

Kpome Toro, B pacneuatkax, (opmupyembix mporpammoit Device Manager
(mpemocTaBisieTcsl MPOM3BOAMTENIEM) €CTh Moje «THIbI ONL», B KOTOPOM OTOOpaskaeTcs
HaJM4Ke TOTO UM WHOTO TUMa omuOKku. Bcero MoxeT ObITh 0TOOpaKEHO 70 4-X pa3sIuyHBIX
TUTIOB OIIMOOK B TEUEHWE Yaca u J0 8-M TUIIOB OMIMOOK B TeueHue cyTok. Omubka oToopa-
’KaeTcs Ha pacredyaTKke TOJIbKO B TOM Cllydae, €Clii €€ JUIMTEIbHOCTD MPEeBBIIaeT 1 MUHYTY.

Ommbku otoOpaxaroTcs OykBamMH JaTHMHCKOro ajndasurta. Kaxmaomy Tumy ommOok
MPUCBOEHA CBOS OyKBa!

A — cuctemubie ommOku (omuOku rpyrisr 0);

B — ommOku u3mepenus remmnepatypsl (ommoku rpymnmsl 1);

C — ommOku n3MepeHus pacxoza (OmMOKu rpymIsl 3);

D — omubku u3mepenus aapiieHus (rpymmna 6);

E — ommOku BerumciacHus termia (rpyimma 4);

Hanpuwmep, 3anucey «BD» o603Ha"aeT, uto ObUTH OMIMOKK rpynnsl 1 u rpymnmsl 2. bonee
nopoOHy0 HHpOpMamKO 00 3THX OMMOKaX MOXXHO TOJYYUTh W3 pacleyaTKd apXuBa
OIIUOOK.

B pacrieuatke apxuBa omuOOK yKa3bIBaeTCs KOJ OUTMOKY B OMMCAHHOM BBIIIE (hopMate
U JUIMTEIBHOCTh TOM OIIMOKK B YacaxX. B TeueHue ogHOr0 yaca MOXeT (GUKCHpOBaThCs (B
apxuBe) 70 4-X pa3sHOTUITHBIX OMIMOOK, M 32 CYTKH — J0 8- Pa3sHOTHIHBIX OmIMOOK. Eciu
KOJIMYECTBO OITMOOK OKa3bIBACTCS OOJIBIIE YKa3aHHOTO YHMCIIA, COXPAHSIOTCS Hanboiee 3Ha-
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yumbie. Hanpumep, ommbka ognoro /AT moxer moBieds 3a cOOOM erie HECKOJIBKO JPYTUX
omubOoK, B 3TOM ciiydae OyieT oToopakeHa Tojibko omuoka J[T.

IlepeueHp xapaKTEpHBIX HEUCIPABHOCTEH M METOJIBI HX YCTPAHCHHS IIPHBEICHBI
B TaOymmne 13.1.
Taomuna 13.1.

BHemnee nposiBjieHue He- BepositHas npuynHa Meton ycrpanenus
HCIIPABHOCTH
1. Her undopmanuu Ha uH- | OOpbIB KaOess MUTaHUS YcrpaHuTh 0OpHIB (BKITIO-
JUKaToOpe BBIUUCIIUTEIS, WU KaOesb | YUTh KaOeJb B CCTh)

HE BKJIIOUEH B CETb.
2. Cuetuuk He pearupyeT Ha | HeucnpaBen Beruncnutesns | [I[ponsBectr peMOHT BhIUKC-
Ha)KaTUE KHOIOK JUTEISI
IIpuMeuyaHue: peMOHT BBIYUCIUTENSL IPOU3BOJUTCS CIICLIMAIIM3UPOBAHHBIM MOAPA3Ie-
JIEHUEM OPEANPUSITUS-U3TOTOBUTEIIS.

14 Xpanenue

14.1 XpaHeHHEe TEMIOCUETUNKA MOKET TPOU3BOJUTHCS B OTAIUIMBAEMOM WJIM HEOTAILIU-
Ba€MOM XPaHUJIUIILIE.
Cpok XpaHEeHHsI CUETYUKOB:
— B OTaIuIMBaeMOM XpaHwuiuiie - He meHee 10 ner;
— B HEOTAaIUIMBA€MOM XPaHUJIUIIE - HE MEHEE D JIeT.

14.2 VYcnoBus XpaHEHUS CUCTYHKOB!
1) B oTamIMBaEMOM XPAHUIIHIIE:

— TemrmepaTypa OKpy»karoiero Bozayxa - ot 0 1o 50 °C;
— OTHOCHTENIbHAs BIAXKHOCTh OKpYyXKaromiero Bo3ayxa - no 80 % mpu Temmeparype

30 °C u Hmxe 0e3 KOHIEHCAINH BJIaru;
2) B HEOTAIJIMBACMOM XPaHUJIHIIIE:

— TeMIiepaTypa OKpy»karoiiero Bo3ayxa ot Munyc 5 °C o 50 °C;
— OTHOCHTENbHAS BIAKHOCTH OKpY)KAIoOIMIero Bo3ayxa - A0 95 % mpu temmepatype
35 °C u Hmxke 0e3 KOHACHCAIMU BIIarH.

14.3 HpI/I AJIUTCIIbHOM XPaHCHHMHW B HCOTAIIMBACMOM XPAHHUJIHMIIC CUHCTYHUKH JOJIKHBI
OBITH IIOMCIICHBI B I[OI'IOJ'IHI/ITCJILHHﬁ YeXO0J U3 IJICHKH MOJIUAITUICHOBOM.

15 TpancnopTupoBaHue

15.1 Cyertuuku JoIMycKaeTcsi TPAHCIOPTUPOBATh BCEMHU BUJAAMH TPAHCIIOPTA B YHAKOB-
K€, IPU YCJIOBUU 3aLTUTHI OT MPSIMOTO BO3ACHCTBUS aTMOC(HEPHBIX OCAJIKOB.
[Ipu TpaHnCcnopTHPOBAHUU BO3IYIIHBIM TPAHCIIOPTOM, CUETUMKHU B YIAKOBKE JIOJKHBI pa3-
MEIAThCSl B TEPMETU3UPOBAHHBIX OTCEKAX.

15.2 VYcnoBus TpaHCTIOPTUPOBAHUS:

— TeMIIepaTypa OKPYIKaloIlero Bo3ayxa.
— qist Beraucautenst - oT muayc 20 °C mo 50 °C;
— qas PY - or munyc 50 °C no 50 °C;
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— OTHOCHTENbHAS BIAKHOCTh OKpY)KAroImero Bo3ayxa - A0 98 % mpu temmepatype
35 °C;

— TpaHcIOpTHas Tpsicka ¢ yckoperreMm 30 m/c’ mpu gactore ot 80 xo 120 yxapos B
MUHYTY.

15.3 CdyeTuuku yCTOWYMBBI K BO3JIEWCTBUIO CHHYCOUJAIBHBIX BUOpAIUii B Jguana3oHe
gacToT oT 5 10 35 't ammumaty ot 1o 0.35 mMm.

15.4 Tlpu norpy3ke u pa3rpy3ke CUETIYMKOB HE JAOMYCKAETCS UX OpOCaTh.
[Ipu morpy3ke B TpaHCIIOPTHOE CPeACTBO PY U yKIaqOUHBIN SIIUK C BBIYUCIUATEIIEM CIIEIY-
€T 3aKPENUTh C LEbI0 UCKIFOUYECHUS BO3MOKHOCTH ITPOU3BOJILHOIO NIEPEMEIIEHUS.

16 T'apaHTHU U3rOTOBHUTEJIA

16.1 IlpennpusTHE-U3TOTOBUTENh TAPAHTUPYET COOTBETCTBUE BBIMYCKAEMBIX TEIUIO-
CUYETYMKOB BCEM TPEOOBAHMSIM TEXHUUYECKUX yCIOBUI Ha HUX B TeueHHE 48 MecsleB ¢ MO-
MEHTa OTTPY3KH MPHU COOIOICHUN MOTPEOUTENEM CIIETYIOUIUX YCIOBHIA:

— YCTaHOBKa M IyCKO-HAJAJKa TEIUIOCYETYHMKA ITPOMU3BEJECHA OpraHu3aluei, UMEro-
1Iel paspeleHue NpeAnpusTUsI-U3roTOBUTENS HA IIPOBEACHNUE JaHHBIX padoT;

— wHanuuue B pazgene 19 PO ormeTkn opranusanuu, NpoU3BeIIIeH YCTAaHOBKY U ITyC-
KO-HaJlaJIKy TEIJIOCUETUUKA;

— YCIIOBHSI 3KCIUTyaTallMM, TPAHCIOPTHUPOBAHUS M XPAHEHHSI COOTBETCTBYIOT OrOBO-
peHHbIM B pazaenax 8-11, 14 u 15 «PykoBoacTBa 1o SKCITyaTaum.

16.2 TapanTnu npeaycMaTpUBaIOT 3aMeHY JAe(PEKTHBIX JeTalleil U MPOBEepKy paboTocio-
coOHOCTH TPUOOpa HA TEPPUTOPUN CEPBUCHOTO IIEHTPA MPEAIPUATUS-U3TOTOBUTEIS.

16.3 T'apanTuu pacrnpocTpaHstOTCcs Ha AeheKThl COCTaBHBIX YacTel mpubopa, BXOIAAIIUX
B KOMIUIEKT MOCTABKH, MPUYUHON KOTOPBIX SIBUIUCH J1€(PEKThI U3rOTOBICHHUS, Ne(EKThl Ma-
TE€PUAJIOB U KOMIUIEKTYIOIINX U3/IEIUN.
["apanTus He pacmpocTpaHseTCs Ha COCTaBHBIE YacTHU MPUOOpPA, BHIITYCKAEMBbIE JPYTH-
MU IPOU3BOAUTESAMU. ['apaHTUMHBINA CPOK HA 3TU COCTABHBIC YACTH OIPEAEISIETCA TapaH-
TUEW POU3BOAUTENSI 3TUX KOMIIOHEHTOB. B 4acTHOCTH, 3TO KacaeTcsl JaTYMKOB AaBJICHUS U
BHEITHUX OJIOKOB TUTAHUSI.
Ha axkymymnsiTopbl, SIBISIFOITUECS COCTaBHOM YacThIO OJIOKAa PE3EPBHOTO MUTAHUS TIPU-
0opa, CPOK TrapaHTUH COCTABIIAET 1 To/I.

16.4 HewucnpaBublii puOOp HEOOXOIUMO JOCTABUTH HA IPEAIPUIATUE-U3TOTOBUTEND TSI
TECTUPOBAHUS U PEMOHTA.

16.5 Hwu mpu kakux 0OCTOATENHCTBAX HE CIEAYET BCKPHIBATH BBIUMCIHTEIBHBIA OJIOK
(HapyImaTh MEIOCTHOCTH IJIOMO) 710 BO3BpaTa Mpudopa Ha MpepUsITUE-U3TOTOBUTEIb.

16.6 T'apanTuu He TpeAycMaTPUBAIOT KOMIICHCAIIMM 3aTpaT Ha JIEMOHTaX, BO3BpAT U
MOBTOPHBIM MOHTaX MPUOOPa, a TaKKe JHOOBIX BTOPUYHBIX MOTEPb, CBA3AHHBIX C HEUCIIPAB-
HOCTBIO.
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16.8 Pexnamanuio Ha TEIJIOCUETYUK HE MIPEABSBISIIOT B CISAYIOMNX CIIyJasx:
— YCTaHOBKa M IMyCKO-HaJaJKa MPOW3BE/IeHA OpraHu3alreill, He UMEIOIIeH paspere-
HUS TIPEANPUSTHI-U3TOTOBUTENS Ha TIPOBEICHNE JaHHBIX PalboT;
— HapyIIeHHWE COXPAHHOCTH MIOMO Ha OJIOKE BHIYUCIUTEIS,
— HWCTEYCHHUE TapAaHTUHHOTO CPOKA;
— HapyIlIeHWEe MOTpPeOHWTENeM MPaBWI SKCIUTyaTallid, XpaHCHHS W TPaHCIOPTHPOBa-
HUS, IPETYCMOTPEHHBIX IKCIUTYaTaIIMOHHOMN TOKYMEHTAIIHECH.

16.9 Ilo oxoHYaHUM TapaHTUHHOTO CPOKA WM yTpaTe MpaBa HAa TapaHTUHHOE OOCITYXKH-
BaHWE MPEINPUATHE-U3TOTOBUTENb TPOU3BOIUT MJIATHBIA PEMOHT TEIJIOCYETUNKOB.
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17 TlapaMeTpsbl M XapaKTEePUCTHKH COCTABHBIX YaCTell CUETUHKA

18 CBuaeTebCTBO 0 MPUEMKE U MEPBUYHOI MOBEpPKe
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19 Csenenusi o BBoje B IKCILIyaTallMI0, PEMOHTAX, MOBEPKAaX, NMepeHacTpoiiKkax

19.1 Casenenus o BBOJE B HKCIUTyaTaIMi0, pEMOHTaX, MOBEpKaxX M MepeHACTPOUKaX TpHU-
BenieHbl B Tabauie 19.1.
Tab6anma 19.1

Mara HaumeHnoBanue pa- K10 npoBoaun HHoanucey u 0TTHCK
00THI KJIeMa
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20.1 CseneHus 0 MEPUOTUUYSCKUX IMOBEPKax MpuBeaeHbI B Tadauie 20.1

20 CaeneHus 0 MEPUOINYECKUX NMOBEPKAX

Tab6aunma 20.1

3aBoacKoOM
HOMep

dara noBepku

Cpoxk ouepen-
HOM MOBEPKH

IToanucek nose-
puress

Kaeiimo
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[Ipunoxenue A

CrpykTypa 0003HaYEeHHs CYUETYMKOB MPHU UX 3aKa3e

[Ipumep 3anucu:

SVTU10MR-5M1-2/2/0/0-RU250_2fspm2/RU50/RU65/0/0- 4b45sh/4b60/0/0/0/0/0/0-3/5/5/0/0—
3/5/0/0/0/0/0/0-1/1/1-10-2/3/5/0/0- 1-1/2-1/2-0/0-220A

PacundpoBka nosneit 3anucu: (Bce OYKBbI B 3aIUCH — JJATHHCKHE)

1 2 3 4 5
SVTUI0MR - 5M1 - 2/2/0/0 — RU250 2fspm2/RU50/RU6G5/0/0 — | 4b45sh/4b60/0/0/0/0/0/0 —
HaumenoBanue Moau- BapuanTsi Tumnopasmepsi PY. Tunopaszmepsl UCHOJB3Y-
TEIUIOCUeTUrKa | (UKAUUS | HCIOIHEHUS _2 — IByXXOpJoBast embix TC (0 — TC He wuc-

TEIUIOo- f — ¢ oTBeTHBIME (hiTaHIIAME MOJIb3YETCS)
CUeTYH- S — C PSIMBIM Y4aCTKOM b45 — tun BTYNKH (€ —
Ka €CJIM €CTh IPSAMOU Y4acTOK, TO BCe- KOXKYX JIJIsl BHEIITHETO
rna 6e3 (biaHIeBs, P - BEICOKOE JaB- TCII), S — HaMYKe THITb-
nenue (24 atm), 3b1, h — repmeruzanms
m2 — mozens PY (M2 — repmernsu-
poBaHHasi, M3 — UTI30Basi KAMEPa),
6 7 8 9 10 11
3/5/5/0/0 — | 3/5/0/0/0/0/0/0 — 1/1/1- 10 - 2/3/5/0/0 — 1-
JlnuHbI Jmaet kabeneit | J{nmHa xKadens JmHa xabens Kon-o I/ B JmHa xaberns
Kabenen IO COOTBET- RS232/ RS485, m rocraBske / HMII. BBIXOJIOB
II0 COOT- creyromux TC, | nannume xabemns JUIMHEI Kaberei
BETCTBY- M USB / o IT/1, m
romux PY, UIHA Ka0es
M J10 OJI0Ka KOM-
MYTaIU#, M
12 13 14 15
1/2 - 1/2 - 0/0 - 220A
Junbl kabe- | [lnuael kabe- | Jlnuuel kabe- | Hampspkenue
JIel UMIIL. BXO- JIeW JTMHEN- JIel KIiroyve- MUTaHUS.
JIOB HBIW BBIXOJIOB | BBIX BBIXOJIOB | A — Hanuyue

AKKyMyJIsiTopa
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[Tpunoxenue B
[IpuHIUTIMATBHBIE CXEMBI YCTAHOBKH JIJIST PA3IMYHbIX
BAapPUAHTOB UCIIOTHEHUS KaHAJIOB BHIUUCIICHUS

B npuBeIeHHBIX HUXKE BRIPAKECHUSAX HCIIOIB3YIOTCS CIEAYIONMNe 0003HAYCHNS:
W — remoBas sueprus (/x);
H — yaenbnas satanenus (Jx/xr);
Qm — MaccoBsIii pacxo (kr/d9);
t — Bpems (4).
Bapuant ucnosinenus 1

“12”
JIP2 AT1
S — [ //_ <
“11” Pl
PY1

OnnH BOIOCYETYHK
OcHoBHast PyHKIHUS - U3MepeHne 00beMa (Macchl) BOJIBI

BapuanT ucnosnenus 1/1

H12"
JP2
s — | <
“11” APl
PY1

OnuH BOIOCYETYHK
OcHoBHast pyHKIIUS - U3MEpeHUEe 00beMa (Macchl) BOJIBI

BapuanT ucnosiHeHus 2

wqo»  Ilomaromuit TpybonpoBo.

TIP2 IlT/l/_

S — [
117 IPL T2 OO0BEKT
PY1 é TEIUIOCHAOKEHUS
S e ——

OO6partHbIif TpyOOIIPOBOT

W:ijl-(Hl—HZ)-dt

TemnocuyeTuynk il 3AKPBITON CHCTEMbI TENJIOCHAOXKEHU S
OcHoBHast (DyHKITUS - U3MEPEHUE TEIJIOBON YHEPTUU
IIpumeuanue - Hymepanus 1aT4MKoB pacxoja W MapKUpOBKa KaOesel MmpuBelIcHa B
COOTBETCTBUU ¢ Tabnuien 9.1.
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Bapuant ucnosinenns 2/1

[Monaromuii Tpy6oIpoBo.I HT/l/_

S —
OO0BEKT
AT w3 S,
21 TEIUIOCHAOKEHUSA
|

OO6partHbIif TpyOOIIPOBOT w22” J1P4
PY1

< e

W=[Q ,-(H,—H,)-dt

TemiocueTunK AJIM1 3aKPHITON CHCTEMbI TEIJIOCHAOKEHU S
OcHoBHast PyHKIUS - U3MEPEHHE TETUIOBOM sHeprun. PY ycranaBnuBaeTcsi B 0OpaTHOM Tpy-
OompoBo/IE.

BapuanTt ucnosHenus 2/2

w197 ITlomaroumit TpyGonpoBos

JIP2 IIT/l/_

S —| [
117 1 OO0BeKT
PY1 TEIIOCHAOKEHUS
S ——

OO6patHblif TpyOONIPOBOI

W=[Q . -(H—H,)-dt
t
Temnocueruynk 1jg cucreMbl ' BC

OcHoBHast GyHKIIHS - ©3MEPEHHE TEIJIOBOM sHepruu. TemmepaTypa oOpaTHOrO TpyOOMIpoOBO-
7 3aJ1aeTcs IPOTrPaMMHO
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BapuanT ncnosiHenus 4

wqo» Ilonmarouit TpyGonpoBos

P2 I[T/l/_

| |
“11 APL T2 P3 OOBeKT
Pyl ( . “21” TEIUIOCHAOKEHHUS
S —
OOpaTHbIif TPyOOTIPOBOT “227

W:!le.Hl.dt—{sz.Hz-dt—{(le—sz)-HXB.dt

TernocuyeT4uK ISl OTKPBITON CHCTEMbI TENJI0CHAOKEHUS
C OTCYTCTBHEM TPYOONPOBOJAA X0JI0IHOTO BOAOCHAOKEHUS

(Temmieparypa X0J10/1HOM BOABI Tyy 3a/1a€TCSA IPOrPAMMHO)

BapuaHT ucnoJsiHeHus 5

w197 Ilomarommit TpyGonpoBo.

1IP2 ILT/l/—

S — | |
“11m IPL T2 OOBekT
PY1 ( AP TETIIOCHA0KEHHS
< e |
OOpartHbIif TPyOOIIPOBO/T 22" P4
PY?2

W=[Q . -(H—H,)-dt

TensocueTyuk AJsl 3aKPHITOH CHCTEMbI TEIMJIOCHAOKEHHUS C KOHTPOJIbHBIM BOJ0CYET-
YMKOM Ha 00paTHOM TpyOompoBoe
OcHoBHass (DyHKIHMS — W3MEPECHHE TEIJIOBOW SHEPTHH, TOTIOJHUTEIbHAS — W3MEPCHHE
o0beMa TEIIOHOCUTEIIS, MPOTEKAIOIIEr0 M0 00paTHOMY TPYyOOIPOBOTY .
IIpumeuanue - Hymepanusi JaTYMKOB pacxoja U MapKHPOBKa KaOeye mpuBeacHa B
COOTBETCTBUHM C Tabsuieit 9.1.
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Bapuaunt ucnosinenus 7

«19»  [lonmarommii TpyOonpoBoa

JIP2 H%{/__

S — |
117 Pl T2 OOBeKT
PY1 ( AP3 /upgm TEIUIOCHAOKECHHS
< S — |
O6paruslii Tpy6OIpOBOL 22" /P4
s /S PY2
s — <

Tpy0OompoBO XOJIOIHOM BOIBI

W=[Q -H,-dt-[Q _-H -dt—j( - )-H dt

tle ! tQmZ 2 ! le Qm2 XB

TemiocyeTYMK NI OTKPBITON CHCTEMbI TEIJIOCHA0KEHUS ¢ TPYOOIIPOBOAOM XOJIOAHO-
ro sogocHa0xkenus. Temneparypa X0J104HOM BOAbI H3MepPSAETCS

OcHoBHast QyHKIMS — U3MEPEHHE TETIOBOM SHEPI UM,

Ipumeuanue - Hymepanus 1aTdyukoB pacxojia W MapKHpPOBKa KaOeliel NMpuBecHA B
COOTBETCTBUU ¢ Tabnuien 9.1.

BapuanT ucnostnenus 9

G

S f——
[Monarommit Tpy6omposox “127 it 'Py 1 MCTOUHMK
_/Jir2  OGpatHeiii TpyGonpoBo TEIUIOCHA0KEHUS
S —
“221,
PY?2
[oamuTOuHBIH TPYGOIPOBO I[E‘l/_ /9/I[;
2 ——

“21" /b3
JIT3 /9/_ TpyOGonpoBoI XOIOHOM BOJIBI

S — S

W=[Q - (Hy—H, ) - dt+Quy -(H, —Hyg ) -dt
t t

TensocueTyHuK ¢ U3MepPEeHHEM PacXo/I0B HA MOAAI0IEM TPyOONpoBoae 1
HA MOJAMUTOYHOM TPYOOMpoOBO/IE
OcHoBHast QYHKIUS - U3MEPECHHUE TEIJIOBOW SHEPTMH Ha HCTOYHHUKE TEIIOCHA0KCHUSI.
Ipumeuanune - Hymepanus maTdyukoB pacxojia W MapKHpPOBKa KaOeliel MpuBecHA B
COOTBETCTBHU ¢ Tabiuieit 9.1.
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Bapuant ucnosinenus 10

PY‘%ZH [ogatomuii Tpy6OIPOBOL

ﬂT}g//—__

S  ———
117 “1” OOBeKT
JT2 TEIIOCHAOKECHUS
< —-_—
“22’1
OGpatnsiii TpyGonposox ~ PY2 //Z[—T 3 I'BC
— 4
Cwmecurens wiu peryssitop I'BC A

Brruncnenue temiorel mpousoautcs mo dpopmyinam (b.1) u (b.2)
TenjocyeTYHK 1151 OTKPBITOI CHCTEMBI TEIIOCHAGKEHHUSI ¢ OTCYTCTBHEM TPyOOmpo-
BO/Ia X0JIOTHOT0 BOJIOCHA0:KeHHsI U 0TOOpoM BoAbI B cuctemy I'BC.

BapuanT ucnostnenus 11

PY1 [Toparomuii Tpy6ompoBoa

“12, JAT1
T
— | OOBEKT
117 /1Pl “21 TEIUIOCHA0KEH S
JT2 JP3
<
OO6patHbIi “22" _/np4
TpyGOIpOBO //JI_T3 PYy2
S  —— S

Tpy0ompoBoO X0OJIOAHON BOIBI /9/_)1T4 I'BC
+ ] ——— S
Cmecurenpb unu perynstop I'BC

Brruncienue temnoTsl npousBoautcs mo ¢popmyiam (b.1) u (b.2)

TeniocueT4HK AJ151 OTKPHITOH CUCTEMBbI TEMJIOCHAOKEHU S
¢ TPyOONPOBOIOM X0JI0THOTO BOJIOCHAOKeHNs U 0TOOPOM BoAbI B cuctemy I'BC

IIpumeuanue - Hymepamnus maTdukoB pacxoia W MapKHpPOBKa KaOeliel MpuBeeHa B
COOTBETCTBUU ¢ Ta0muuen 9.1.
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BapuanT ucnosnenns 11/1

. “12”
[MToparommi P2 /= /9/ JIT1
S —— |
l‘ll” HPl “21,’ O6’BeKT
PY1l nam2 AP3 / TEIUIOCHAOKEHHS
S ——
OGpatHsIit "22"—/J1p4

A P
< — S
TpyOGomnpoBo X0OIOTHOM BOIBI I—;é I'BC
+ ] — S
Cwmecurens i perynstop 'BC
Brruncnenue temiorel mpousBoautcs mo popmyinam (b.1) u (b.2)
TensiocueTYHK 1JIsl OTKPBITOI CHCTEMbI TENJIOCHADKEHUSI

¢ TpyOONPOBOIOM X0JIOJHOT0 BOAOCHAOKeHHUs U 0TOOpOoM BoabI B cuctemy I'BC 0e3
u3Mmepenus remneparyposl I'BC

BapuanT ucnosiHenust 12

Pyl “12”
JIP2 [Monarommii HT%—
S — | l
117 JiP1 “21” OOBEKT
AT2 Q - TEIUIOCHAOKEHNS
< |
L
OOparubiii TpyOopoBoa “22”
I'BC
. 3

Cwmecurens wiu peryiastop [BC X

Berurcnenue termnorsl npousBoautes mo Gopmynam (b.1) u (b.2)

TeniocyeTynK AJ151 OTKPBITOM CUCTEMbI TEMJIOCHAOKEHHSI C OTCYTCTBHEM TPYOOIpo-
BO/IA X0JIOJIHOTO BOAOCHAOKeHUs U 0TOOPOM BoabI B cuctemy I'BC 0e3 usmepenus
Temnepatypsl I'BC.

IIpumeuanue - Hymepanus gaTyukoB pacxojia W MapKUpOBKa KaOelel MmpuBe/eHa B

COOTBETCTBUU ¢ Tabnuien 9.4.

Jlnsa eapuanmos 10, 11, 11/1 u 12 neodoxo0umo cmpozo codniodamsv yKazanuyro cxe-

MY ROOKNI0YeHUs Kabeell K 0amuuKam pacxood.

B BapuanTax 10...12 BpruncieHue Termia Npou3BOIAUTCS MO CIEAYIONINM BBIPAKEHUSM:
oO1ee noTpediieHre Teria CUCTEMOM BBIUUCISAETCS IO popMyJie:
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- W :Jle'Hl'dt+IQm2 ‘H, 'dt_,[(leJerz)'HXB -t (b.1)
t t t
norpebnenue temmia cuctemoit ' BC Beruncnsercs no popmyre:

Wige :I(le"'sz)'(HrBC_HXB)'dt (b.2)
t

B npuBeneHHBIX BhINIE BRIpOKEHUAX Qn MOJCTABISETCS ¢ YYETOM 3HaKa moToka. [1pu
9TOM 3HAKH MOTOKA MMPUHUMAIOTCS CIEAYIOIINE!
— 3HaAK «+» JUIA II0OTOKA, BTEKAIOIIETO B O0BEKT TEIUIOCHAOKEHUS
— 3HAK «—» JJI IOTOKA, BEITEKAIOIIETO U3 00BbEKTA TEINIOCHAOKEHHS.

Bapuantsr 10, 11, 11/1 u 12 ©MEIOT HECKOJIBKO PEXKMMOB paOOThI: OJUH 3UMHHUN B TPU
JAeTHUX (B 3aBUCHUMOCTH OT pekuMa mojauu Teria). OOIiee KOJIMYecTBO MOTPEOICHHOTO
TEIUIA BO BCEX PEXKUMAX ONPEAEISETCS KAK Pa3HOCTh NOAABAEMOM U OTBOAMMOU TEIJIOBOU
SHEPIUH M HE 3aBHCHT OT pekuMa paboThl (pasnuuue B Gopmysiax, MPUBEIACHHBIX HUKE,
OOBSICHSCTCS YIPOIIICHHEM BBIPAXCHHH IMOCIIC y4eTa 3HaKa IMOTOKa). 3UMHUN PEKUM OTIIH-
YaeTCs OT JIETHUX PEKHUMOB TOJIBKO T€M, UYTO M3 00IIel cyMMbl notpednerHoro termia Wy
BBIJICIISIIOTCS cocTaBistonue TerioBoi sHepruu [ BC Wrge u TermoBoi sHEprUu OTOTUICHUS
Wor. B neTHux pexxumax OTOIUIEHHE BCEr/la CUUTAETCS OTKIIOYEHHBIM, U TEIUIOBAs SHEPTUs
ororuieHus: Wor paBHa HYIIIO.

Pexxum «3uma» - Temio nogaeTcs o nojaroueMy TpyoonpoBoy, OCTaTOK OTBOJIUTCS
10 0OpaTHOMY.

Pexxum «Jleto 1» - Temino mojaercs mo nojaromeMy TpyoonpoBoy, oOpaTHBIM TpyOo-
MIPOBOJI OTKJIFOUEH (pacxoj B 0OpaTHOM TpyOOIpOBOE PaBeH HYJIIO WIIM BOJA U3 HETO CIIH-
TQ).

Pexum «Jleto 2» - Temio moaaercs nmo oopaTHoMy TpyOONmpoOBOYy, MOJAIOIIHI TPyOO-
MIPOBOJI OTKJIFOYCH (Pacxo.l B IPSIMOM TPYOOITPOBOJIC paBEH HYJIIO, FIIM BOJIA U3 HETO CIINTA).

Pexum «Jleto 3» - Terso moxaeTcs Mo MoAaoleMy U o 00paTHOMY TPyOOIIPOBOAAM.

B Bapmanrax 10 u 11 mpousBoautcs usmepenue temmnepatypsl ' BC, B Bapuante 12
temrneparypa ['BC He uzmepsiercs, a onpeaeisieTcs: CaeAyomM 00pa3om:

Pexxum trec IIpumeuanue
3uma, Jleto 1 =ty
Jleto 2 =ty
Jleto 3 (M1-t, +M2-t,)/(M1+M2) | 3amutka I'BC muer ogHOBpeMeH-
HO U3 JIByX TPYOOIIPOBOIOB

Hwxe npuBenens! popmMyIibl BHIYUCICHHS TEIIa JUIsl Pa3IUYHBIX PEKUMOB PaObOTHI Ba-
puanToB 10...12.
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Pexxum W5 Wrsc
3uma W, =M1-(h,-h,)+M2-(h,-h,) W, =(M1+M2)-(h.,.—h,)
Jlero 1 W, =M1-(h, -h) Wrpc=W5s
Jlero 2 W, =M2-(h, -h,) Wrpc=Ws
Jlero 3 W, =M1-(h,-h,)+M2-(h,-h) Wrpc=Ws

rae Wy - cyMMapHas TerioBasi SHEprus,
Wrgc — TemioBas sueprusi [ BC
hm, ho u Nrpc — COOTBETCTBEHHO yEeabHBIC SHTAIBIIUU BOJBI OIAOIIEr0, 00paT-
HOTO TpyOONpoBOoA0B, 1 cucteMbl ' BC.
hxg — HTaNBIHS X0J0AHOM Bobl. [iis BapuanToB 10 m 12 temmeparypa XoJio1-
HOM BOJIbI 33/1a€TCsl MPOTPaMMHO Tosib30BareneM. Jiis Bapuanta 11 teMneparypa xoJ10HON
BOBI U3Mepsiercs JIT3.
M1 u M2 — macca Bozbl B IpsIMOM U 00paTHOM TpyOOTpOBO/ax, COOTBETCTBEHHO. Bo
BCEX BBIPAXKEHUSIX 3HAUEHUSI MACCHI MOJICTABIISIIOTCS CO 3HAKOM.
TeruioBast SHEPTUs OTOIJICHHS B 3UMMHEM pexkume Beruucisiercs kak Wor = Wy — Wrgc.
Bo Bcex neranx pexxumax Wor = 0.

PexxuMbl paOoThl yCTaHABIMBAIOTCS MOJIB30BATENEM, JIMOO MEPEKITIOYAIOTCS AaBTOMATUYECKH.
Kpurepuu aBTOMaTHUECKOT0 NEPEKITIOYEHUS] PEKUMOB CIEAYIOIIHE!

Pexum IToTok mogauu IToTok «oOpaTkm»
3nuMa «+» «—»
Jleto 1 «+» O nu HET BOABI
Jleto 2 O WM HET BOALI «+»
Jleto 3 «+» «+»
rIe «+» - BOJa BTEKAET B 00BEKT TEIIOCHAOKEHUS

«—» - BOJIa BBITEKAET U3 00BEKTA TEINIOCHAOKEHHUSL.

[Ipu aBTOMaTHYECKOM BBIOOpE PEKUMBI TICPEKITFOYAIOTCS B TCUCHHE TISITH MUHYT TTOCIIE
M3MCHEHUSI PEKMMa TEIUIOCHAOKEHMsI ¢ (PUKCalMed TaThl W BPEMECHH TECPCKITIOUYCHHS B
KypHaje pexumoB. [locnenane coOBITHS )XKypHAJIa PEKUMOB PACIICUaThIBAIOTCS B TTOCYTOY-
HOM BEJIOMOCTH.

B aBTOMaTHUeCKOM MEPEKIIOUYEHUHN PEKUMOB y4acCTBYET Takxke Tekyiias gata. [1oss-
30BaTelIeM 3a7ar0TCs JBE I'pPaHUYHBIC AaThl (YHCIO M MECSI]) — JaTa Iepexoja Ha 3MMHHN
PEKHUM U JlaTa Mepexo/ia Ha JETHUM. ABTOMaTUYECKUN MEPEXo/ Ha 3UMHUM PEXUM MPOHUC-
XOJUT TOJBKO TOCJIE€ YCTAaHOBJICHHOM NAThl JIJI1 3UMHETO PEKMMa U BBIMOJHEHUN YCIOBUMN
nepexoja (3Haku MoTokoB). [lepexo/ Ha JIETHUI PEXUM — TOJBKO IOCIIE JaThl JIETHETO pe-
*uma. [lepexon MeXay pa3auyHbIMHU JIETHUMHU PEKUMaMHU BO3MOKEH TAKXKE TOJIBKO IOCIIe
JaThl Tepexoja Ha JICTHUM peXuM. PeXUM OrpaHuMYeHHUs] MO JaTaM MOYKHO OTKJIIOYHTH,
YCTaHOBHB OJIMHAKOBYIO JATy JIJISl 3SMMHETO U JIETHETO PEXKUMOB.
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ABapuiiHble CUTYyallUU:

Pexum Curyanus Boluucienue Temia
3uma Hampasnenue nomaum — «+», W, =W, =M1-(hl-hxs)+M2-(h2-hxs)
HaIpaBJICHUE «OOPATKU» — «+» W, =
Jleto Hanpasnenue nogaun — «—», W, =W, =M1-(hl-hxs) +M2-(h2-hxs)
(1,2,3) | nanpaBnenune «oOpaTKu» — «+» | W =

OoT

[Ipu oToOpa’keHNM HAa WHIWKATOPE M B pacliedyaTKaX apXUBHBIX JAHHBIX BCE TEKYIIHE
3Ha4YCHHUS pacxojoB (00beM, Macca) U MHTErpajbHbIe 3HAYCHHUS 00beMa W MacChl yKa3bIBa-
I0TCS C y4eTOM 3Haka. [10J10KUTeNbHBIN 3HaK — MOTOK BTEKAET B OOBEKT, OTPUIIATEIIbHBIN —
BBITCKaeT. Hampumep, B «3UMHEM peKHME» Mojava OyJeT CO 3HAKOM «+», a «o0paTka» - co
3HaKOM «-» (HMHTETrpalbHOC 3HAUYEHHE 00beMa M MACChl 10 «OOpaTKe» TaKke OyJIeT cO 3Ha-
KoM «-», Jlasnee, mpu nepexojie B pexumM «JletHuit 2», mogada OyneT paBHa HyJto (Hakoruie-
HHE MHTErPajbHOr0 00beMa M MacChl IO mojaue He OynmeT), a «oOpaTka» OyaeT CO 3HaKOM
«+»,
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[Tpunoxenne C

Hcnonb3oBanue untepdeiica RS485 € npoTokoaom cBsizu

C momompro uaTepdeiica RS485 M0okHO cOeUHITL MEXKITy cOO0H HECKOJIBKO CUCTYH-
KOB (WU JAPYTUX YCTPOUCTRB), MPHUEM JJIs JOCTYyIA K JIIOOOMY M3 HUX JOCTATOYHO, YTOOBI
TOJIBKO OJTHO YCTPOWCTBO UMEJIO BBIXO]I HA BHEIITHUE JTMHUH.

RS232

Mopem win npsimast cBassb ¢ 11K

Cuerunk 1 Cyeruuk 2

K

IIpeobpaszoBatens RS232/RS485 —>

nin RS485

CueT4uk N

Cuetunk 1 Cyeryuk 2

CueTuuk N

O6mas nmuaa nuHuu cBsa3u RS485 He momkHa mpeBwimath 2 KM. [Ipu 3ToM ycTpoi-
CTBA JIOJDKHBI OBITh COSMHEHBI «IIETTOUK0i». Ha KOHIIaX COeTMHUTENIBHOTO KaOes TOIKHBI
OBITh yCTaHOBJIICHBI TePMHUHHpYIoUME conpotuBieHus no 120 Om (pacmaumBaroTcst mepe-
MBIYKH MEXJy KOHTakTamu / ¥ 8 pa3beMoB). Hibke mpuBeieHa cxema COCIUHHUTEIBHOTO
ka0ens RS485 (MouTupyercst mosib3oBareiaeM). MOHTaK JOJKCH OBITh BBIMOIHCH BUTOM

MapOu.

Pa3bembl COEMHUTENBHOTO KaOessl MOJKIIOYAIOTCS K COOTBETCTBYIOIIMM KJEMMaM
0JI0Ka KOMMYTAIMM Ha KaKJIOM M3 CYETUYMKOB. Ha mepBOM U mocienHeM cyeTdyrkax B Iie-
MOYKE HY>KHO BKIIOUYUTH TEPMUHHUPYIOIIEE COMPOTUBICHUE — B OJIOKE KOMMYTAIIUU €CTh CO-
OTBETCTBYIOLIUU IMEPEKITFOYATETD.

CueTyuk 1

CyeTyumKk n

RS485 A

RS485 A

RS485 B

RS485 B

GND

Brok kommyTauum
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RS485 B

Briok kommyTauum
RS485 A
GND

CuyeTyunk 2

GND

-

RS485 B

RS485 A
GND

Brnok kommyTauum

... CyeT4yUK n-1

Brnok kommyTaLuum



IMpunoxenue D
l'aGapuTHbIE M YCTAHOBOYHBIE Pa3Mepbl BHIYMCIAUTEIS

Pasbem

BUWHT KpenexHbIn

Pa3bem

Mnom6a macTuyHas (4 wr.)

NPUBOPHLIN X1\ M3x10 (8 wr.) \npmﬁoprm X2\
A\ [HAN

\
\‘ LLHyp ceTeBoil

08Ne70000

220V 50Hz
15VA

%

[MnockocTb /;

o

KpenneHus npubopa

p————— e |1
BcraBka AEeKopaThBHaA
Haknagka yrnosas

O603HaYeHne
/ Moandukaumuu

260 max

é TEMMNOBOOOCHETHUMK CBTY-10M

\ 1ISC 9001:2000

[&]

< &) >

)

V]

171,65
195

CETb

<

Bl

Il

—

Yawku nnombupo-
BOYHbIE (2 WT.)

| ] I
L J
4 orB. D54

Y

Kpblwka 6aTapeiHoro

OTCeKa

/

BcraBka gekopaTtuBHas
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[Tpunoxenue E
MeH10 ynpaBiIeHUs CYETYUKOM

YcnoBHble 0003HaYeHUA

TN 3HAYKMN 0T06pa>|<a+0T KHOIMKW, KOTOpble UMEKT crneaywuine
beHKLI,VIOHaJ'I bHbl€ HAa3HaA4Y€HNA COOTBETCTBEHHO:

(») - «<BnpaBo», (A) - «<BBepx», (V) - «BHu3», (€] - «Bneso».

) Mepexon Npu HaxaTun COOTBETCTBYHOLLLEN KHOMKM
(B 4aHHOM cry4yae KHOMkn «Bnpaso»)

«Kanan 3» > O3HayaeT, YTO NPOLOMKEHNE
HaXo4UTCA Ha A4pYyron cTpaHuue C

KaHan 3" COOTBETCTBYIOLLMM 3aroJioBKOM

*
nyHKTbI MeHI0, OTMEYEHHbIE ( ) MHONUMPYHKOTCA TOJNTbKO NMpn COOTBETCTBYHOLLIEM

BapuaHTe UCMOSNHEHUs1 cyeTyuka. Hanpumep, BBO TemnepaTypbl XONO4HOW BOAbI
oToOpakaeTcs TONbKO Npu BapuaHTax noctaskn 4, 9, 10 n 12.

OToOpaxeHne NYHKTOB MEHI0 Ha MHAUKaTope

OAPAMETPE PET 3Ha4vkM « »  «» 0603HaYalT BbIOPaAHHbLIN B AaHHbIA MOMEHT
MNKanan 1 MNYHKT MEHI0, KOTOPbIN ByAeT BbINOMHATLCA NPU HaXXaTum
J/If:::ﬁ § | «kHonkn «Bripaso». Bo3epaT B nNpeabiayLliee MeHo

NpPoOu3BOAUTCS MO KHOMKe «Briegox.

CTpenku « T U «I» yKasblBalOT Ha KakoW NYHKT MEHI0 nepemMecTuTcs Bbi6op npu
HaXXaTum KHOMoK «BBepx» U «BHN3» COOTBETCTBEHHO.

Lns exoda e Hekomopbie pexxuMbl Heobxo0um 8800 naporisi. B amom criy4dae rocrie
Haxxamusi KHOMKU «Bripago» omobpaxkaemcs aKpaH 88o0a rnaporisi.

XapaxTepucTuxa O6o3HayvaeT pegakTMpoBaHue napameTpa.
llpsiMas ) PepnaktupoBaHve napameTpa BKI04aeT B
(») cebsa Tpu cTagum:

- UHOVKAUMS TEKYLLEro 3Ha4eHns napameTpa;

- HenocpeaCTBEHHO Npouecc peaakTUpPOBaHUS - HAYMHAETCS NO KHOMKe
«BnpaBo»;

- UHOVIKaUMs pesynbTaTa pefakTUpPOBaHUs - NOCSie OKOHYaHUS pedakTUPOBaHUS.

Mocne HaxaTua «BnpaBo» Ha MHAUKaTope NOSIBNSETCS 3HAYOK « I,
YyKa3sblBaKOLLNA HA TO, YTO aKTUBMU3NPOBAH PEXUM peLakTUPOBaHUS.
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CyLLEeCcTBYOT iBa peXuma peaaKkTMpoBaHuS:
- peGakmupoeaHue yugpoeo20 3Ha4YyeHUs
- ebI6OP 8apuaHmMa u3 criucka

PedakmupoeaHue yughpoeo20 3HaYeHusl.

MuummManeHOe 3Ha4oK « }» yKasbiBaeT Ha U3MEHSIeMbIii B IaHHbIA MOMEHT
5‘8a'68‘5'6‘e pa3psig ymcna. MiameHeHune pa3psiga npou3BoauTcs
) KHonkamu «BBepx» 1 «<BHU3». [lepexoq K crnegytowemy

paspagy - KHonkon «Bripaeo». OKoHYaHWe pedakTMpoBaHUs
NPOUCXOOUT NPU HaXXaTum KHOMNKK «Briego», nocne 4ero
ncuyesaeT 3HAYOK « » N Ha MHOUKaTope oTobpakaeTcs
COXpaHeHHOe 3Ha4yeHne napameTpa. B cnyvae
peakTUPOBaHNA YMcen C niaBaroLen TOYKOM YNCTTO MOXET
OTNMYaTbCs OT BBEEHHOro Ha eAnHNLY MJiajLwero
paspsaga, 4To CBs3aHO C 0OCOBEHHOCTbIO BHY TPEHHEIO
npencTaBneHnst AaHHbIX.

Bbi60op eapuaHma u3 crnucka.
3Ha4voK « » cneBa OT 3Ha4YeHUs NnapameTpa yKasbliBaeT Ha
TO, YTO NpegaraeTcs BbIOOP U3 CNUCKa BapvaHTOB.
{ Npsmas M3meHeHne 3Ha4YeHnsa napameTpa NpomM3BoanTCA
KHONkamu «BBepx» n «BHU3». OkoH4YaHne
peaakTUpPOBaHUS - No KHoMke «Bnesox.
Ecnu B npouecce pegaktMpoBaHus BbIICHUITOCh, YTO NapaMeTp HY>KHO OCTaBUTb
6e3 nsmeHeHus (Hanpumep, oMBOYHO HaXkaTa KHomnka «Brpago»), MOXHO
npepBaTtb peaakTupoBaHue, OCTaBMB NapaMeTp B NepBOHAYaribHOM COCTOSHUN,
HaXxaB O4HOBPEMEHHO KHOMKN «BBepx» 1 «BHU3».

XapakTepucTHKa

3amMeyaHus:

1. Cneayet y4ecTb, YTO NpU yAEpKaHUK JTH0O60M KHOMKM B HA&XXaTOM COCTOAHWUA
yepes 0.5 ¢ Ha4YHeTCs aBTOMOBTOP HaXKaToW KHOMKM C MHTepBanom 3 pasa B
CEeKyHay.

Ecnun B TeueHne 10 MUH He BbiNo HaXXaTus KHOMOK, TO CYETUMK NepexoanTt 13
BblOOpa pexruma nnv BBoaa napons B pexxum «MHankaums OCHOBHbIX NapamMeTpoB».

2. B npouecce BBoga napaMeTpoB MOryT BO3HUKaTb OLMOKM BBOA A, CBSA3AHHbIE C
HEeKOPPEKTHO BBEAEHHbIMU LaHHbIMU. B 3TOM cry4ae Ha nHaukatope
BbICBEYMBAETCHA ANArHOCTUYECKOE COODLLIeHME O Hann4nm ownodkn. Haxxatmne nodon

KHOMKK B 3TOM CJiy4ae npuBogunT K OTKITHOHYEHUIO coobuweHna n BO3BpaTy K
npeabiaywemMy nyHKTY MEHHKo
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KowTpons Pexum «KonTpons»
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Mpw nogkntoyeHnn USB Flash BbibupaeTcs aencreue:
- OonncaTtb — Ha Flash gonvcbiBaeTcst uHdopmauus,
USB Flash / NnosIBUBLLIASCA Mocne nocregHen 3anucy Ha aty Flash
O Tomcars - 3anucaTb Bce — 3anucbiBaeTCs BCA MMetoLasics
|3amcare Bce (MHbopmaLunst — Best rny6buHa apxuea

A 4
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CropocTe RS232

YcraHoBka ckopoct RS232
n3 psga:

2400, 4800, 9600, 19200,
38400, 56000, 115200

R
CropocTe RS232

(<) 38400
) —

\ 4

A

~

[ Iporokon RS485 Buibop npoTokona RS485:

>
Modbus
(<] Modbus Mpu BbiGope npoTokona Modbus nosiBNsieTcst BOIMOXHOCTb YCTaHOBUTL
7'y ceTeBoOW afpec, YeTHOCTb U CKOPOCTb

I'Ipm BblGOpe NPOTOKOS1a MOXHO YCTAHOBUTL TOJTIbKO CKOPOCTb

CTapT KOHTPOJST
HyJen

HaxxaTue no6oit KHomku —
<HavaTb> npepbiBaHye npouecca

Kourpone Hyns
xanana 1 OTo6paxxaeTcsi NPOLecC KOHTPONS Hyns.

#25 -1500 MHanumpyeTcs kon-Bo BbIGOPOK U YCNOBHbIE
KoAbl AN K&XXAO0W U3 Nap AaTYMKOB pacxoaa

Mocne 3aBepLueHus npouecca
VHANLMPYETCS pesynbTat
onepaLuy KOHTPOSsS Hyss|

Kourpone Hyns
xanama 1
#25 -1500
B pmonycke
—

\@ame no6oi KHOMKM
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Pexum «MJIM>»

[ "Bnok MOM"

g

'y

@ Binok «MIM»
P Tun Momema
KoJsiI-BO BBOHKOB

@I@

Vo e e e o .
v ¢ vy
) [T
4—: OrBeuaTs OO - ..
i
v}
q __________
£l P Naposns
d ____________

Bbibop Tuna mogema mn3 cnucka.
Mpu BbIOOpPe GPRS Mogema npubop He
OTBEYaEeT Ha BHELUHWE 3BOHKMU.

BBopg konuuyecTBa 3BOHKOB A0 OTBETa
mogema (ot 0 go 10). imeeT cmbIcn TOMNBKO
ecnu BblbpaH 06bIYHbIV TUM MOAEMa UNn
GSM mogem. Ina GPRS mogema cmbicna
He numeet

BBoa BpemeHu Havana
WHTepBana oTeeTa (4ac:MuH)

BBog BpeMeHU OKOHYaHUA
WHTepBana oTeBeTa (4ac:MuH)

Bsopg napons aons
yAaneHHon 3anucu
napameTpoB perynsTopos
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[Tpunoxenune H
O01menpudopHbIi Kadeab

K Beruncaurento K natynkaM v BHEIIHUM yCTPOKWCTBaM
<]:| . |:>
All
TP 11
AL 5
Ab1
JIP 51
= Ab2
= JIP 52
g =
O = O
= B5
=N IT5
D) o
=f .
S
B8 7B
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K BBIUUCIIUTEITIO

G

OO6menpuOopHEIit

pazbeM

OO0menpudoOpHbI KadeIb
JlonomHUTENbHBIE YCTPOMCTBA

K natynkaM v BHEIIHUM yCTPOWCTBaM

——>

Bl
T 1
B4 7
D5
USB USB — qia noakmrouenus USB Flash
F11...F14
» JII1... 114 >
F2 > UMm. BBIXOZBL >
Eiok F3l, P82 > Umm. BxOZBI >
F41, F42
KOMMyTatn > JIuHelHbIe BBIXOIIL>
F51, F52
» KitroueBbie BI)IXO,ZILI>
F6
=I RS485 >
X12
D1 RS232

X13 KOMIBIOTEP, MOAEM, YCTPOUCTBO

o

CbEMa JaHHBIX
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Ha3nauenue kiemMm 0J10Ka KOMMYTaIlUU

O06o3HaueHne Ha3navenmue
PulsOutl NmnynbcHbiil Beixo 1
PulsOut2 WMITy I5CHBIN BBIXOJT 2
PulsOut3 NmnynbCcHBIN BBIXOJ 3
PulsOut4 NmnynbcHbIN BBIXOA 4
PulsOutb5 MMy ibCHBIN BBIXOJ 5
Pulsinpl WmmynecHbIid Bxox 1
Pulsinp2 My sCcHBIN BXOA 2
LinOutl Jlnneiinelii Beixoxn 1
LinOut2 JInHelHblil BBIXO 2
SwOutl KiroueBoii Beixon 1
SwOut2 KitroueBoii Beixo 2
PressPwr IIntanue +15 B nmat4yukoB gaBiieHUSA
Pressinl Beixon JIJ11 (Bxox m3mepuTens naBicHus 1)
Pressin2 Beixox JIJ12 (Bxox u3mMepuTetst TaBicHHs 2)
Pressin3 Beixon JI/13 (Bxox u3mepuTest JaBicHHs 3)
Pressin4 Beixon J1/14 (Bxox u3meputens aaBicHus 4)
GND 3eMiis — 0011IME BBIBOIBI BCEX CUTHAJIOB.

Bce konTakTel GND coenunensl Mex 1y coOoi
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BapuaHTbI NOAKII0YEHHs JATYUKOB JaABJIEHUS

[Monxmouenue JIJ1 mo nByxmpoBoaHoi cxeme (ecnu JIJ] ©MEIOT TONBKO JBa BBIBOJA —
«H» U «-»).

biiok koMmmyTanuu

PressPwr > +

A1

Pressin1 ) -

[Moxaxmouenue J1/] mo TpexmpoBoauoii cxeme (eciu )] uMeIOT TpH BBIBO/IA — IIMTAHNUE,
3€MJIIO U BBIXOI).

bJiok koMMyTanUu

|
| PressPwr > | Pwr
| Pressin1 > | Out I[I[l
| GND P — GND
_ =

[Toaxmrouenue /1)1 mpu ucnob30BaHUK BHENTHETO OJIOKA MATAHUS.

baoxk kommyTanuun
- — — baox

| Pressin1 | - A + NUTaHKS CeTb nUTAHUS
| GnD >—|—| |

— — —— ——
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Pacnaiika pazbema RS232

D1 r Bunka DB-9M |
DSR |
RTS :
CTS |
GND |
TxD |
RxD |
I
I
I
I
I
I

Monem

WIN| O 00 |N| O

PoseTka DB-9F

— 5 | GND
3| TxD
2 RxD KOMHBIOTep
L - __ J

[HokoseBKka pa3beMoB

Busiku DB-9M  poszetrku DB-9F
k1 BUWAE 5 k5 BnaX

K.1
.

—\ Y —\
/,OO.\ $I H}
\K.9 K.9 /

104



[Tpunoxenue |
Cxema yCTaHOBKH JTaTYMKa JaBJICHHUS

PexoMeH1yeMble cXeMa YCTAHOBKH JAaTYUKA JaBJIeHUsI
(ma mpumepe CTU8300GQ6)
U pa3Mepbl 0TOOPHBIX YCTPOICTB JaBJIeHUsI

Pa3nem (Bunka)

j JaT4yukKa
OT60pHOE YCTPOHCTBO IS ITOIAOIIETO CTU83|b0GQ6
TpyOOIpoBOIa !
- 40 ‘ JlaTunk
a “ ‘ _L—""cTus3006Q6
14 1. @122 I[Tpoxnaaka
ol 77 /\T 2 ‘ IIIMH.754176.011
S " DN-.. ® !
e \ A tynep 1/2"x1/4" (®yropka)
k_g —F ! III1IMH.716161.004
| [Ipoknanka
TeyGoniposon ' [IIMMH.754176.011-01

YnnoTHeHWe naknen unun neHton ®YM

Bentuiib mapoBslii

OT6OpHOE YCTPOUCTBO ISt i
oOpaTHOro TpyOOIpOBOIa

¢ KpaHoM MaeBCKOro

g_ BunT nnu mypyn
B 3aBUCUMOCTH

?14*

|
DN-... _r
(&)

XomyT

300

OT THUIIa OCHOBAHUA

i > _OcHOBaHHe
”q%gz .
é Kponureitn

/

Otb6opHOE YyCTPOICTBO
JABJICHUS ('Tpybka MNeTepcoHa")

4® 14; (manpumep, em. 3K4-274.10-90)
Tpy6a 14x1,6 TOCT 8734-86

=
]
=

160

]

Tpy6onposoa

IIpoknanka

1 JlaTuuk ycTaHaBJIMBAETCS B CTPOTO BEPTHKAILHOM MOJOXKEHUH (CM. PUCYHOK).

2 B ciyuyae HECOOTBETCTBHUSI BOJbI TEXHUYECKUM TpeOOBaHUAM Jisi MPEAOTBPAIECHUS
MOMaIaHUsl Ha YyBCTBHUTEIIBHBIN dJIEMEHT (Iuadparmy) AaTdrKa MOJTUMEPU3YIOIINUXCS, KPU-
CTAUTM3YIOIIMUXCS M UHBIX 3arpsi3HEHUN HEOOXOAMMO yCTaHABJIMBAThH MEMOpaHHBIN paszfe-
JUTENb C MPUMEHEHUEM Pa3JIeTUTEIbHON KPEeMHUMOPTaHUYECKOM KUIKOCTH Ne2.

3 JlnmHa mMCTaHIIMOHHBIX TPYOOK JTOJDKHA 0OeCcTieunBaTh OXJIAKIIEHHUE BOJBI 10 TEMIIe-
patypsl He Bbime 70 °C.
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['abGapuTHBIC U IPUCOCIMHUTEIIBHBIC Pa3MepPhl PACX00MEPHBIX yuacTKoB (PY)

[Mpunoxenue J
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["abapuTHBIC U IPUCOCIUHUTETBHBIE pa3Mepbl PY-32
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OTBOAbI ANst YCTaHOBKU YcnosHoe /

AaTyukoB pacxoda (OP) [aBrneHve
[aTa nsrotoBnexus 5 ‘
/]
Y YU

(| I :
o

% )
g\/ / <
5 A? Tunopasmep PY ja)

\3&8- Ne PY Orteepcrust (2 wT.)

ans nnom6uposanusa AP

L

A Crpenka b
\\"HanpaaneHme notoka"

gﬁw $k W%g
Si 2 g ingiNa®)

\

PY DN 50...100 (cm. Tabmawuma 3.8)

OTtBoabl ons yctaHosku [P YcnoBHoe
JaBrieHne

[laTta n3rotoBrieHus

PN 16

- - o T

:
;

DN ...

N

|
Tunopasmep PY

OTBepcTus (2 T . )
ansa nnombuposanua 1P

!

PY DN 125...150 (cm. Tabmuma 3.8)
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OtBoabl Ans ycraHoskn 1P nore.d; Puim-6ont
OTBepcTus (4 T - )

2 wWwT.

) ] ”,}’g" nnombuposaxus [P i _7_ A i
~,‘ 0,""
////l&'lllll/ 7 LA
N ~_ 11

)

=y

//Z Y 47

YcrnoBHoe Tunopasmep PY D
AaBrieHne |03/0357] [3-2007| - ® -
3aB. Ne PY [arta narotoBneHuns
- L —
PY DN 200...1000
[Ipumeuanus
1 OrtBoas! Il - Il gyst pezepBubix JIP u peim-60ater B PY DN 200...300 ycranaBiauBatoTcs

1o corjacoBaHuio ¢ 3akazunkom, a B PY DN 350...1000 — o6s3aTenbHbI.

2 Jmametp xanana D gns PY DN 200...600 MmoxxeT UMeTh OJJHO U3 IBYX (PUKCHUPOBAHHBIX
3HayeHu# (npuBeAcHBI B Tabmuie 3.5) it obnerdenus moabdopa TpyO MPSMOIMHEWHBIX
YYaCTKOB U JIOJKHBI OBITh YKa3aH IpHu 3akasze PVY.

3 PV moryT u3roraBamBaThCs KaK U3 HEPYKABEIOIIEH CTald, TaK M U3 YePHOTo MeTaslia o
COTJIaCOBAHUIO C 3aKa3YUKOM.

110



JByxnyueBou PY

g

BUHBLISOLOIEN £4-1G/V 1O0]

' /,ﬁom

(troxodu
UIGHEOLIOA)

Ad deweedoun |

Sy y

eLrefy (Lm z) LLrog-wiqd

(19708.L0 EH I9H828HEH)
|\ _80[08.10 5N 9I9HEOLOA 7

80-40 LOO/E
\\ NG 5 Nd

)

v«a / ounHaLge / A,
.@ \/% mo:mo:o\%. / /m;\

/ (1908.L0 EH 19H828HEH)

N

m@ Jeloilol

g0o706.10 8/ 8I9HEOLIOA h

m::m:mm&:mt..
eyradl)

111



[Tpunoxenne K
VYKkazaHus 10 YCTaHOBKE TUPABINYECKOTO HYIIS

Omneparusi yCTaHOBKH THIPABIUYECKOTO HYJISI HEOOXOUMa VISl UCKITFOYSHHS CHUCTEeMa-
TUYECKOW OIIMOKH U3MEPEHHUs], BO3MOKHOE BO3ZHUKHOBEHHE KOTOPOM MOKET OBITh BBI3BAHO
OTJINYUEM YCJIOBUU YCTAHOBKHM THIPABIMYECKOTO HYJSI MPU BBIMYCKE CUETUMKA U3 MPOU3-
BOJICTBA OT YCJIOBUM AKCIUTyaTallMy Ha peaibHOM OOBEKTE.

BrenrHee nposiBlieHUE 3TOTO SIBJCHUS BBITVISIIUT KaK OTJIWYUE MOKa3aHUN CUeTYUKa OT
HYJIEBBIX TTOKA3aHHUM MPU PeaIbHOM 3HAYEHUU CKOPOCTH IMOTOKA PABHOM HYIIIO.

JlanHast onepanusi MO3BOJISIET MCKIIIOUUTh U3 MOCIEAYIOUIUX PE3yJIbTaTOB U3MEPEHUN
CUCTEMATHUYECKYIO OIIMOKY U3MEPEHHUS.

Okcrutyatanus npubopa 0e3 yCTAHOBKM THAPABIMYECKOIO HYJS WM HENpaBUJIbHAs
(HEKOppEKTHAsI) YCTAaHOBKA HYJISI MOXET MPHBECTH K BO3HUKHOBEHHUIO 3aMETHBIX 3HAYCHHIA
MOTPEIIHOCTH U3MEPEHUI Pacxo/ia, 0COOEHHO Ha MaJIbIX 3HAUYCHHUAX pacxoja.

Omnepalnio yCTaHOBKHU HYJISI HEOOXOAMMO MPOU3BOIUTH!

— IIpH 3aIycKe npudopa B IKCILTyaTalHIoO;

— TOCJe AeMOHTaXa-MOHTaxa MaTdyukoB pacxona (/IP) Bo BpeMs periiaMeHTHBIX
pabor;

— IIOCJIe CMEHBI OPsJIKa MOIKIIOUECHUS COSIMHUTENBHBIX Kabenel K pacxo10-
mMepHoMy yuactky (PVY);

— TIpH poBepKe paboTOCIIOCOOHOCTH KaHala U3MEPEHUs Pacxo/ia.

Jlist mpruoOpeTeHnsl HaBBIKOB PaOOTHI C MMPUOOPOM, YCTAHOBKY HYJIS Ka)KJO0T0O KaHala
TEIMJIOBOJIOCUETUYNKA TTOTPEOUTEIEM KEIaTSIbHO TPOU3BOINTh CHAaYala Ha «3ariTyIICHHOM»
PV, a 3atem o6s3arenpHo HA 00bekTe. Ha 00beKkTaX, /i HET BO3MOKHOCTH HAJEKHO Iepe-
KpPBITh MOTOK TEIUIOHOCUTENSl, YCTAaHOBKA HYJIA Ha «3ariyuieHHoM» PY sBisieTcs enuH-
CTBEHHBIM CIIOCOOOM KOPPEKTHO BBECTH MpUOOp B 3KcIuryatauuto. [Ipu sTom HEOOX0aUMO
o0ecrneunTh MOBTOPEHUE CXEMBI MOJIKIIIOYEHUSI COSAMHUTEIBHBIX Kabeliel KaHaloB u3Mepe-
Hus pacxona u [P, ucnonszoBanHoil npu 1abopaTopHoii ycraHoBke Hys. [Ipu atom JIP He
JNIEMOHTUPYIOTCS U3 «3arjJyleHHoro» PY.

[TockonbKy mociie nmporecca yCTaHOBKU HYJISI B IPUOOpE 3allOMUHAETCS] HEKast mpudop-
Hasi KOHCTaHTa, XapaKTepu3yrolas UMEHHO TaKoe MOIKIIOYEHUEe, U3MEHEHHUE CXEeMbl MO/I-
KIIFOUEHHUS COCAMHUTENbHBIX Kabesei, MOXeT MPUBECTH K M3MEPEHUIO PacXo0/ia, BKIHOYAlo-
IIET0 CUCTEMATUYECKYIO OIINOKY.

JlanHasi HeOPEXKHOCTh B YCTAHOBKE MPUOOPA MOXKET MPUBECTH K MOSBICHUIO «CaMOXO-
Jla», KOrja Mpu HYJIEBOM CKOPOCTU TEIUIOHOCHUTENS Mpubop OyAeT MHAMIMPOBATH HEKOTO-
PBIi pacxof.

1 TIpoBepka npaBUILHOCTH YCTAHOBKH HYJISl HA «3ariylieHHOM» PV

1.1 CoOpaTh pacxoJOMEpPHBIH Y4aCTOK C TEXHOJIOTMYECKOW 3ariylIKoW Ha TOpIIE,
YCTAHOBUTH €r0 BEPTUKAIBHO, 3aKPENUTh AATYMKUA PACXOJa U MOJHOCTHIO 3aMOJHUThH pac-
XOJIOMEPHBIA y4aCTOK BOJIOM, MPEABAPUTEILHO MPOKHUIITYCHHON, JTHO0 OTCTOSSHHON B Tede-
HUE€ OJHOTO JIHS JUISl YJAJ€HUS U3 HE€ BO3AYIIHBIX My3bIPbKOB. OUUCTUTH TOPIBI TaTYUKOB
OT OCTABIIIMXCS BO3IYIIHBIX My3bIPHKOB MEXaHUYECKH (IaIbIIeM, KHCTOYKO#), €CIM OHU 00-
Pa30BaJUCh BO BPEMS 3aMOJIHEHUS PACXOAOMEPHOT0 y4acTKa.

1.2 Tloaxmouuts [P u TepmoconpotuBnenus (TCII) k COOTBETCTBYIOMIMM KaOesiM.

1.3 BxmrouuTs pudOp B CETh, MPU ATOM HA MHANKATOPE TOJDKHBI OTCYTCTBOBATH CO-
oOmeHust 00 omKroOKax U3MEPEHUs pacxoa U TEMIIEPaTyphI.
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1.4 Boiitu B pexxuM «YCTaHOBKAa HYJSI» U MPOU3BECTH YCTAHOBKY OOOMX KaHAJIOB
OJIHOBPEMEHHO WIM pa3AeiibHO. Bo BpemMs yCTaHOBKHM Ha DKpaHE MHIMLHUPYIOTCS JABE IPYIl-
nel udp. [lepBas HeceT anmapatHyio HHPOPMALIMIO O HYJIEBOM CKOPOCTH TETNIOHOCUTEIIS U
3allOMUHAeTCsl MPUOOPOM JI0 CienyIolIel rnepeycTaHoBKU. BTopas rpymnma rnokasbiBaeT Ko-
JIMYECTBO LMKIIOB U3MEPEHNs HYJIEBOU CKOPOCTH. [ onnHakoBbIX TUIOB PY 3TH KOJIMUe-
CTBa LIMKJIOB U3MEPEHMI, KaK MPaBUIIO, coBnaaaroT. st pa3Hbix TunoB PY oHu MoryT ObITh
pasHbiMU, B Tipeaenax 30-50 mukiIoB, HO HE PEBBIMAT 63-X.

1.5 Ecnu ycraHOBKa HyJsl HE 3aBEPILUIIACH MOJOKHUTEIbHBIM PE3yJIbTaTOM, HEO0XO-
JUMO TIPOBEPUTH MCIPABHOCTh KaOesei, KaYeCTBO COEIMHEHH B pa3beMax, 3aT€M IOBTO-
PUTH IPEIbIIYLIIUN TYHKT.

2 Jlns ycnenrHoro MpoBEJIEHUs YCTAaHOBKH THUJIPaBIMYECKOrO HYJIS Ha 00BbEKTEe HE0OXO-
MO 00€CIIeUUTh:

—  HaAEKHOE MEPEKPBHITUE NOTOKA TEIJIOHOCUTEIS C IBYX CTOPOH PacxoqoMep-
HOT'O y4acTKa C IIOMOLIBIO 3aJIBUKEK;

— KayeCTBEHHBIM MOHTAX M UCIIPABHOCTH TATUYNKOB PACX0/1a, JATYNKOB TEMIIE-
paTyphl, a TaKXXe MOABOAIIINX Kadenel npudopa;

—  HaJM4Me TrapaHTUPOBAHHOIO JIEKTPUUYECKOTO KOHTAKTA MEK/Y 3a3EMIISIOIINM
KOHTAKTOM PO3ETKHU MUTAHUS BBIUUCINTEIS U 3a3€MIISIIOILIUM KOHTYPOM ITOMEIIECHMUS, B
KOTOPOM YCTAHOBJICH CYETUHK;

— DJIGKTpOMAarHuTHas 0OCTaHOBKa, CO37jaBacMasi OKpYy>KaroIuM 000pyA0BaHUEM,
HE JIOJDKHA MPEBbIIIATh YPOBHS, JOIYCTUMOTO JJIs CYETYHKA, T.€. COOTBETCTBOBATh
HopMam, oroBopeHHBIX B [OCT P 51649-2000 u B 'OCT P 51522-99.

[lepen ycTaHOBKOW THIPaBIMYECKOTO HYJSI HEOOXOIUMO MPOIMYCTUTh YEpPe3 CHCTEMY
00BEKTa TEIUIO - BOJIOCHA0KEHUSI HA MaKCHUMAaJIbHOM PacXojie TEeIIOHOCUTENb (BOIy) B Te-
YEHUE M0JIydaca, 3aTeM IEPEKPbITh CHavYaJIa 3aJBUXKKY ITOCJIE PACXOJIOMEPHOIO y4acTKa, a
IIOCJIE ATOTO MEPEKPBITh 3AJABUKKY IEPE] PaCXOJOMEPHBIM YYACTKOM. Y CTAHOBKY TMIpaB-
JIMYECKOTO HYJS MOKHO IIPOU3BOJUTH YEPE3 HECKOIBKO MUHYT IIOCIIE TOTO, KaK IPEKPATAT-
csl Kos1ieOaHMsl BOJIbI B IEPEKPBITOM YUYACTKE.

Ecnu npu 3TOM 3HaYeHUs 1epBoi rpymibl Hudp, oToOpakaemMble Ha UHIUKATOPE CUET-
4KKa, U (PUKCUPYEMbIE CYETUMKOM KaK HYJIEBYIO CKOPOCTb TEIJIOHOCUTENS, IpeBbliaeT 500
WIA KOJIMYECTBO IIMKJIOB M3MEPEHUI 3aMETHO OOJIbllle, YeM IPU YCTAaHOBKE HYJS Ha «3a-
raymeHHoM» PY, To, BO3MOXHO, HMEET MECTO:

— HaJIW4YMe My3bIPbKOB BO3ayXa B PVY;

— yTedKa TEIUIOHOCHUTEIIS Yepe3 3aIBUKKHU;

— 3HAYUTEJIBbHBIN YPOBEHb BHEIIHUX 3JIEKTPOMAarHUTHBIX IIOMEX.

YpoBeHb NOMEX MOKHO MOHU3UTH, YPOBHSB MOTEHIHAIBI MEXKY 3a3€MIISIOIIUM KOH-
TaKTOM CETEBOI PO3ETKH (3a3eMIISIOLINM KOHTYPOM MoMenieHus) u PY.

Hanuuue BHemHero 0J10ka pe3epBHOrO MUTAHUS, JTUOO BHEIIHETO CETEBOro (UiIbTpa,
BKJIFOUEHHBIX B HE3a3€MJICHHYIO PO3ETKY HE IIOHU3AT YpOBEHb noMeX. Mcnonap30BaHue yka-
3aHHBIX YCTPOMCTB MOXET JaTh MOJOXKUTENIbHbIN 3((EKT TOIBKO B KOMIUIEKCE C UCIIOIIb30-
BaHHMEM KaueCTBEHHOT'O KOHTYpa 3a3eMiieHHs (aTTECTOBAHHOTO, CEPTUPHUIIMPOBAHHOTO).
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HOI[I(J'IIO‘-IGHPIC IIPOBOJOB K KICMMHBIM KOJIOAKAM

o Bompocam mpomask U MOAEPKKU 00pamaiTech:

Acrana +7(7172)727-132, Bonrorpap (844)278-03-48, Boponex (473)204-51-73, Exatepun0ypr (343)384-55-89, Kazaus (843)206-01-48,
Kpacnomap (861)203-40-90, Kpacnosipck (391)204-63-61, Mocksa (495)268-04-70, Huwxuuit Hosropox (831)429-08-12, HoBocubupck (383)227-86-73,
Poctos-na-/lony (863)308-18-15, Camapa (846)206-03-16, Cauxr-IletepOypr (812)309-46-40, CapartoB (845)249-38-78, Ya (347)229-48-12
Enunslii agpec: spm@nt-rt.ru
Be0-caiit: svtu.nt-rt.ru
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