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APYKOBOI[CTBO no oskcrutyatauuu u3ganus 2.00 u HoBee (Hanee MO TEKCTY — PYKOBOJCTBO)
pacnpocTpaHseTcs Ha TemiocueTuuku-perucrpatopsl «MAI'MMKA», B nanpHEHIIEM «TEIIOCUETYUKNY,
C TICYaTHOM TUTaTOW Bepcuu 4 u HOBee (BepcHs yKa3zaHa B Ha3BaHWUHW Mojenu, Hanpumep, A2220-4, cm.
m.1.1.4 mo cucreme obo3HayeHwust). sl TEMIOCYSTUNKOB C MEYATHOW IUIATON Bepcuu 3 (Hampumep,
A2220-3) u cTapee cM. pyKOBOJCTBO U3JaHus 1.XX.

AMGCHHHHIZ apXxuB UMeeTcss B NpuOopax, BHINYIICHHBIX HauumHas ¢ ¢epans 2015 roma. [ns
BBIFPY3KH U IICUaTH MECSYHBIX apXuBOB mcmoin3yite I10 «Archive» Bepcum 4.5 u HOBee, apxuBaTop
Bepcuu 110 2.6 u HOBeE.

PykoBOICTBO COACPKUT TEXHUYECKHE XAPAKTEPUCTUKH, OIMCAHUE YCTPOMCTBA M IPHUHIIMIIA
NeHCTBUS, a TaKKe CBEICHHS, HEOOXOIUMBbIE [UIS NPAaBUIBHOIO MOHTaXa U OIKCIUTyaTalluu
TEIJIOCYETYUKOB.

A Ilepen ycranoBkoil u myckoMm Tteruiocyetunka «MAI'MKA» B skcmlyaTtanuio Heo0X0AMMO
BHHUMATEJIbHO H3YYMTh HACTOsIllee PYKOBOJACTBO MO IKCILUIyaTallUM M TMaclopT Ha WU3JEJHe.
HeobxonuMo o6paTtuTh BHUMaHUE HA CIEIYIOIINE MTOJIOKEHUS:

— TMPaBUIIBHOCTh YCTAHOBKHU MEPBUYHBIX MTPEOOpa3oBaTeeii;
— TPaBUIBHOCTH MPOKJIAIKU U MOAKIIOUYEHUS COCTUHUTEIIBHBIX KaOeIe.

SANIPEIIAETCHA:

— TIPOU3BOAMUTH MPOU3BOJBHYIO 3aMEHY AJIEKTPOMArHUTHBIX MpeoOpazoBateneit pacxona (IJIIP) u
M3MEPUTEIBHOTO 0JIOKA B KOMIUIEKTE PacXxoaoMepa,

— TMPOU3BOJAUTH CBapKy Ha TpyOe u manmax DIIP, a Takke MpoU3BOIUTH CBAPKY B JIIOOOM MecTe
TpyOOIpOBOJa, Ha KOTOPOM YCTAHOBJIEH >JIEKTPOMArHUTHBIN MpeoOpa3zoBaTeib pacxona, MpH
BKIJIFOUEHHOM 3JICKTPOHHOM OJIOKE pacxooMepa,;

— ucnoib3oBath DIIP B kKauecTBE MOHTaKHOTO MPHUCIIOCOOJICHUS TIPU MTPUBAPKE OTBETHBIX ()JIAHIICB
TpyOOIIPOBOJIOB;

— HCIIONB30BATh JIJIsl MOHTaXa MPOBOJIA C HE O0IYKEHHBIMU KOHIIAMH WU OOTYKHBATh KOHIIBI IIPO-
BOJIOB, APYTOil KOHEIl KOTOPBIX MOIKIIOYEH K KJI€MMaM 3JIEKTPOHHOTO OJI0Ka;

— HMCIIOJIB30BaTh T‘p}’60Hp0BOJII>I B KaUC€CTBC 3a3CMJIAIOIICTO KOHTYpPa CBAPOYHOIO arlrapara.

A BHUMAHMUME! !3roroBuTens HMMeeT NpPaBO OTKa3aTh B TapaHTUIHOM 0OCIyKHBaHUHU
pacxojomepa B ciiydae, eCllu:

- JJIEKTPOHHBIE KOMIIOHEHTBI, IIIaThl M KOPIYC JJIEKTPOHHBIX OJOKOB M IEPBUYHOIO
npeoOpa3oBaTelis pacxoia UMEIT MEXaHUYEeCKHe MOBPEXICHHs U CIIebl MONaJaHus BJIaru, Maciaa UiH
JIPYTUX KUJIKOCTEH;

- M30JISIIMOHHOE TOKpPBITHE BHYTPEHHEW TpyObl NMEPBUYHOrO IMpeolOpa3oBaTenss pacxoja HMEET
BUJIMMBIE TIOBPEKICHNUS,

- MOHTaX W/MJM JIEMOHTaXX MPOBOJWICA C HapyIIEHUWEM MpaBuil Hacrosiero «PykoBojcTBa 1o
JKCIUTyaTaluu;

- HE BBINOJIHEHB! YCIOBUS TIOBEPKH M PETJIAMEHTHOTO OOCIYXHBaHMS pacxojoMepa, yKazaHHbBIE B
pazznenax 5 u 6 HacToAEero «PykoBoICTBa IO AKCILTyaTallum».

Jlns 3aka3a TEIUIOCYSTYMKOB WMIIM MX MOBEPKH, a TAKXKe IS MOJYYCHHS] TEXHHYSCKUX KOH-
CyJIbTanui o MOHTaXY u IKCILUTyaTalluH, oOparairech o Tenedony:
+7(499)390-24-57 (MHOTOKAHAJIbLHBII)

Wy 1o 2neKTpOHHOM MoYTe:

zakaz@magika.ru, mail@magika.ru - 3aka3 TemI0CYeTYMKOB HUIIA UX TTOBEPKH.

thelp@magika.ru - Bompocsl mo paboTe TErIoCYeTYHKa U MPOrPaMM CUUTHIBAHHS apXHBOB
TETIOCYETYNKA.

JomnonuurenbHas uHQOpManMs U PEKOMEHJAIMU 10 NpHUMEHeHuIo Ha VHTepHeT-caiite
www.magika.ru
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NEPEYEHb YCNTOBHbIX COKPALLEHMA U UCMOJ1Ib3YEMbIX
TEPMUHOB

BC..... - BOOOCUCTUHUK HUJIK PacxogoMEep, I/IMGIOH_[I/Iﬁ BBIXOJHBIC «BE€COBBIC) UMITYJIBChI C
Pa3MEpPHOCTBIO «WINUTP HAa UMITYJIBCY, SIBISIOIUICS CPEICTBOM N3MEPEHUS, BHECECHHBIM B
roCyAapCTBEHHBIN peecTp;

OIIP- snekTpoMarHUTHBINA MpeodpazoBaresib 00bEMHOT0 PACX0/1a KUIKOCTH, HE COACPKAITUN
ANEKTPOHHBIX CXEM, HE UMEIOUINII HOPMUPOBAHHOTO BBIXOJHOIO CUTHAJA U HE SIBJISIOIIHICS
CPEICTBOM U3MEPEHUSL;

Iy - nuameTp yciIOBHOTO POXOJa;

JJ1 - naTuuk JaBiaeHMS, UMEIOIIUNA TOKOBBIM BBIXO/;

TC - repmornipeoOpazoBaTenb COMPOTUBICHHUS TIATHHOBBIN;
OB - a5eKTpOHHBIHN OJIOK pacxooMepa Wil PerucTpaTopa;
KKU - )XuIKOKPUCTAINYECKUN HHIUKATOD;

I'BC - ropsiuee BogocHaOKeHuUE;

XBC — xono0qH0€ BOJIOCHAOKEHHE;

OPK- 351eKTpOMarHuTHBIN pacxo10MEpHBIN KaHa,

- TlepemeHHbIN TOK

3axum pa6oqero 3a3CMJICHUA

=

A
O

Buumanue! (Cm. conpoBoauTEIbHBIE JOKYMEHTHI).

O6opynoBaHue, 3alIUIIEHHOE IBOMHON WM YCUJIEHHOW M30Js1uell (SKBUBAJIEHTHO
knaccy || TOCT P M3K 536).

Ipumeuanue. DIIP moxaxmtouatorcs k Bxomam u Bbixogam OPK. K Bxomam uMmynbCHBIX
KaHaIoB Db NOAKIIOYAIOTCA MEXaHWYECKHE BOJOCUETYMKH C TE€PKOHOBBIM BBIXOJIOM, a TaKke
pacxoaoMepbl U perucTpaTopbl pacxo/ia ¢ UMITYJIbCHBIM BbIX00M, Hanpumep, «MATUKA-PWN».



1 ONMUCAHUE U PABOTA

BHUMAHMUE! Ilepen ycTaHOBKO#, BCKPbITHEM BepXHel KPBIIIKH M MOAKJIIOYEHHEM COeIH-
HHUTEJBHBIX IPOBOJOB 00513aTEIbHO OTKJIIOYUTE TEIVIOCYETYUK OT CeTH.

1.1 HasHaueHue uzgenus

1.1.1 OO0mmue cBexenus

Tennocuetunkun «MAI'MKA» mnpencraBisitor co0oil  MHOTOKaHaJIbHbIE KOMOWHHUPOBAHHBIC
M3MEPUTENBHBIC PErHCTPUPYIONINE MPUOOPHI, MpeAHA3HAYCHHBIC ISl U3MEPEHUS U PETUCTPALUU
KOJIMYECTBA TEIUIOThl, 0OBEMHOr0 pacxojia, o0bemMa, Macchl, TeMIepaTyphl, NaBJICHUS BOJIbI B
OTKPBITBIX M 3aKPBITBIX CHCTEMaX BOJSHOTO TETUIOCHAOKEHUS, a TaKXKe TOPSYero W XOJIOJHOTO
BOJIOCHAOKEHU.

Obaactb NMPUMEHECHHUSA: Y3]Ibl KOMMEPUYCCKOI'0 1 HC KOMMEPUYCCKOI'0 y4€Ta KOJIUYECTBA TCIJIOTHI U
pacxoia BOAbI, a TAKIKC HOTpC6JIeHI/Iﬂ BOABI B CUCTCMAX TOpPAYCro U XOJOJHOI'O BOIIOCH&G)KGHI/ISI,
PA3IMYHBIC IIPOMBIIIIICHHBIC CUCTEMbI c60pa JaHHBIX.

Ternocuerunk «MAI'MKA» MOXeT WCIONB30BAaThCS B MPOMBIIUICHHOCTH M KOMMYHaJIbHOM
XO35HCTBE B KAUECTBE MHOTOKAHAIBHOI'O PACXO0IOMEpa MM BOJOCYCTYHKA ISl K3MEPECHUS 00beMa,
Macchl M JIQBICHUS BOJBI, BOJIHBIX PACTBOPOB, BOJHOW IyJbIbI, OBITOBBIX M HPOMBIILICHHBIX
CTOKOB H JPYTHX KHIKUX CPeJl ¢ Temreparypoii ot +2 no +160°C.

MeTtpoaornyeckue  XapakKTePHUCTHKHM  DJIEKTPOMAarHUTHBIX  PAcXOJOMEPHBIX  KaHaJoOB
TEIIOCYCTUYUKOB CcoOTBeTCTBYIOT Kiaccy «C» mo T'OCT P 51649-2000 «TermmocueTduku Jyist
BOJSIHBIX cHCTEM TeriocHa0xeHus. O0mre TeXHUYECKUEe YCTIOBUSY.

Mertposioruueckiue XapakTePUCTUKU HWMITYJIbCHBIX KaHAJIOB TEIJIOCUETYMKOB COOTBETCTBYIOT
kmaccy «b» mmm «C» mo TOCT P 51649-2000 «TerutocdeTdyuky Jiss  BOASHBIX CHCTEM
TeriocHaOkeHusa. OOIIMe TEXHUYECKHE YCIOBHUS», B 3aBUCUMOCTH OT METPOJOTHYECKUX
XapaKTEPUCTUK BOJOCUYETUUKOB, PACXOJOMEPOB WJIM PETHUCTPATOPOB pacxoja, MOJKIIOYCHHBIX K
BXO/1y UMITYJIbCHOTO KaHaa.

Tennocuerunku BHeceHs! B I'ocyaapcTBeHHBII peecTp cpeacTB u3MepeHuit moj Ne55821-13.

TemocueTunku COOTBETCTBYIOT TpeboBaHusaM "[IpaBuil KoMMepUYECKOro y4yeTa TeIIOBOW 3HEPTHUH,
TerioHocuTeTens ", yreepkaeHHbIM [locranoBnenuem [IpasurenscrBa PO ot 18 Hos6ps 2013 rona
Nel034.

MesknoBepoOYHbIii HHTEPBAJL:

— 4 roma UIs TEIUIOCUYETYNKOB BCEX MCIIOJIHEHUIA.

1.1.2 YcaoBus okpyxarouiei cpeabl

1.1.2.1 ITapamertpsl A5 Ib TenjiocyeTynka:

— TeMIleparypa OKpyXarouiei cpeasl ot miroc 5 go mmoc 50°C;

— BEpXHEE 3HAYCHUE OTHOCUTEIHLHOHN BIAXHOCTH OKpYKaromiero Bo3ayxa a0 93% mpu temreparype
wioc 35°C u 6osee HU3KUX TeMIlepaTrypax, 6e3 KOHACHCAIMH BIIary.

— Crernels 3alMIEeHHOCTA 0T Boabl M nbUd He Hke |IP54 mo TOCT 14254-96.

1.1.2.2 TIlapametps! aas IIIP:

— TeMIeparypa OKpyXarouei cpeasl or Munyc 35 no mitoc 50°C;
— TeMmmeparypa )XHJIKOCTH OT Iutroc 2 1o moc 160°C;

— BepxHee 3HAYCHHE OTHOCUTENIbHON BIAKHOCTH OKPYXKAIOLIETO BO3ayXa 10 95% mpu Temmeparype
e 35°C u Oosiee HU3KUX TeMIeparypax, 0€3 KOH/ICHCAINH BJIary.

— CreneHp 3alIMIIEHHOCTH OT BOABI U IBLIH He HIbKe P64 o 'OCT 14254-96.



1.1.3 HcnoaHeHnus (MoJesin) TEMJIOCYETIYUKOB

[TonpoOGHO 06 0OCOOEHHOCTSAX UCIOMHEHUI (MOIeNelt) TerocueTankoB cM. [lpunoxenue b.

1.1.4 Cucrema o0o3Hauenuii Mogeau Jb TemiocueTunka

e IlepBas OykBa yKa3bIBaeT Ha KOJIMYECTBO CUCTEM Yy4eTa, IOAJNEPKUBAEMBIX BBIYHUCIUTEIBHOU
yacTbio Db Teriocuerymka, perucrpaTopa Wil HHOro yCTPOMCTBA:

—  «A», «/I» - onHa cucrema ydera. O6e OykBbl 0003HAYAIOT OJIHY U TY K€ MOJEIIb.
— «E» - 1Be cucremsl yuera.
—  «T» - Tpu cucremsl yuera.
—  «P» - BBIUMCIIUTENIBHAS YAaCTh OTCYTCTBYET.
«Cucrema yueran:

— Ecam TtpebyeTcs pacder >HEpPruu, TO 3TO TpPYIIa CBSI3aHHBIX MEXAy coboil or 1 mo 3
BOJIOTIPOBOIOB (Tpy0). "CBsi3aHHBIX" 03HAYAET, YTO BOJA B KAKOM-TO TOPSIKE MEpeTeKacT
Mexny HuMu. Harpumep, noparomuii 1 oOpaTHbIN BOAOIIPOBObI MJIM KOHTYP OTOILJIEHUS C
orBogjoM ['BC, wunu oTormseHwe ¢ MOANMTKOW U3 oOpaTHOro BoaompoBoaa. Ecnwm
BOJIOIIPOBO/IbI HE CBSI3aHBI 110 BOJE, TO OHU HE MOT'YT BXOJUTh B OJIHY CUCTEMY, B KOTOPOI
npou3BoauTCs pacuer sHepruu. Hampumep, otnensHbiil BBog I'BC He MoXeT BXOIUThH B
CUCTEMY C OTOILJIEHUEM.

— Ecnu B cucreme pacdyc€Ta SHCPrumM HET, TO 3TO OT 1 a0 3 BOAOIIPOBOAOB, KOTOPBIC MOI'YT
6BITI>, KaK CBA3AaHHBIC, TdK U ITIOJIHOCTBIO pa3aCIICHHLIC.

e Bropas u Tperbsi 0YKBbI IPY UX HATHYUU YKa3bIBACT HA Pa3HOBUIHOCTH 0a30BOM MOAENH:
— «M» - umeeTcss UMIYJIbCHBIN BBIXOJ;
— «C» - uMeeTcs TOIBKO MOAYMHEHHBI MOy b ndpoBoii cBsizu MAGLAN

— «R» umm «P» — HanMurue BO3MOXHOCTH PabOTHI BCEX AJIEKTPOMArHUTHBIX KaHAJIOB pacxoja B U3-
MEpUTENIbHOMN YacTu Db ¢ peBepcUBHOM Moaveii BOIbI,

L4 Hﬂ(l)pbl B HOMEpE MOJACIMN O3HAYAOT YHUCIO HU3MCPHUTCIBHBIX KAHAJIOB, PpacCllasHHBIX,
OTKaJ'II/I6pOBaHHBIX 1 aKTUBHBIX, B HSMCPHTeHBHOﬁ yactu Ob:

— 1* nudpa — yncno xanaioB s noaxaroueHus: JI1P;

— 2¥ mudpa — uncno xaHanoB st noakroueHus TC;

— 3¥ mudpa — yncno kaHanoB ans noakaoueHus JJ1;

— 4¥ mudpa — yMCII0 UMITYIHCHBIX KaHANOB s noakatodeHus BC.

e BbykBbl B cydpukce 0003HaueHUs1 yKas3blBalOT, 4TO JaHHBIH Db MMeeT J0nOoJHUTENbHbIE KaHaJIbl
MOZYJIN:

— «—» — OTCYTCTBYIOT JIOTIOJIHUTEJIbHBIE KaHAJIbl BEIBOJA HH(OpMAIUU
— «II» — umeeTcs BCTPOCHHBIN KOHTPOJIIEP PUHTEPA;

— «N» — nmeercst BctpoeHHbIH Moayinb mactepa MAGLAN s coznanus BHyTpeHHer cetn RS485
JUIs CBSI3U € MOAYJIsIMU PCXxXXX.

o Iudpa nam JaTunckas OykBa nocie cyppukca ykazpBaeTcs MPOU3BOIUTENIEM JIJIsi 0003HAYCHUS
BEPCUM T[€YaTHOW IUIAThI, WCIOJB30BaHHOW B maHHOM Teruiocuérunke (cm. 1m.1.1.3). Bepcus
He4yaTHON IUIaThl Ha TEXHUYECKHE W OCHOBHEIE (bYHKHI/IOHaIII)HBIe BO3MOXXHOCTH HE€ BJIUACT U HEC
YKa3bIBa€TCsl B MPOEKTHOM JOKYMEHTAllMM M KapTaxX 3aka3a. Termocu€éTyuku, HOMepa MOJEIEH,
KOTOPBIX pa3IMYaloTCsl TOCHeNHer 1U(poi, SBISIOTCA TOJHOCTHIO B3aUMO3aMEHSICMBIMH.
OtcyTcTBUE UQPHI TOapa3zyMeBaeT HoMep 1.

[Tpumep ycaoBHOro 0003Ha4E€HUSI MOAEIH TEIUIOCUETUHKA!

«Temnocuerunk MATUKA AR2423[15» o3Ha4aer: TEIUIOCUYETYMK TIOCTPOSH Ha OcHoBe Ob
0a30Boii Mojenu «x2423» u mpeaHa3HaYeH I OJJHOM CHCTEMBI C PEBEPCHBIM HAIPABICHUEM JBUKCHHS
MIOTOKA TEIJIOHOCUTEIISI B JIIOOOM TPYOONpOBOJE. B €ro KOMIUIEKT MOCTaBKM BKIIOYEHBI ouH Ob, aBa
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OIIP. Kpome Toro, Ob 3T0i MOJenn MMEET BXOMAbI ISl MOJKIIOYEHUS YETHIPEX TEPMOAATUYMKOB U JABYX
JJ1 v Tpu BXxoa ISl MOAKIIOYEHHUS JOTIOTHUTEIBHOTO 3JIEKTPOHHOI'O UM MEXAaHUYECKOI'0 pacxoioMepa,
KOTOPBIA MOXXHO HCIOJB30BaTh I M3MEPEHHUsT OObeMa MOAMHWTKH WM XOJOJHOW BOAbL. Mmerorcs
BCTPOEHHBIM KOHTpOJUIEp IpUHTEpa. Bepcus neyaTHo muiatel 5.

1.1.5 Cucrema 0603Ha4yeHni 3aBojckoro Homepa b TenjocueTyuka u pacxogomepa

1* GykBa — 0003HaYEeHUE U3TOTOBUTEIIS:

— A 000 «ITPUBOP-UMIIZKC» (r. MockBa);
- Koo 000 «BTK IIpom» (r. Kupos);
- M. 000 «<MAT'MKA-TTPUBOP+» (. Mockaa).

1% u 2% nudpa sto nociaeanue 2 nudpel roaa Beirycka Ob;
— 3% u 4" mudpe1 0003HAYAIOT MECSAIT BBIITYCKA;
5, 6, 7% mudprr 0003HAYAIOT MOPSAAKOBBIN HOMEP M3AEHS U YKa3aHHOTO MEeCsIa BHITYCKA.

Hampumep, nomep M1303097 o3znagaer, uto b temnocuerdnka 661 Beimyienr OO0 «MATUKA-
[TPUBOP+» B mapte 2013 roaa ¢ nopsaxkoBsiM HoMepoM 097.

1.1.6 3aka3 TemyioCc4eTYUKOB H PACXOIOMEPOB

3aKka3 pEeKOMEHJYeTCs OCYILIECTBIISATH IyTEM 3allOJHEHUS KapThl 3aKka3a (CM. MpHIIOKEHHE A), B
KOTOPOH JOJDKHBI OBITh yKa3aHbl BCE IapaMeTpbl, BapUaHThl HACTPOMKU W KOH(UIYpallMH, a TaKxke
KOMIUIEKTa MOCTaBKU HEOOXOJUMOT0 3aKa3UuKy U3AEIusl.

B Ilpunoxenun JI mpuBeseHbl TUIBI  U3MEPUTEIBHBIX  IPUOOPOB,
npeoOpa3oBatesiell 1 JaTYNKOB, KOTOPHIMU MOXKET KOMIUIEKTOBAThCSI TEIUIOCUETUHK.

HN3MCPUTCIIbHBIX

Tekyiiue peKkoMeHlyeMble IPOU3BOIUTENIEM JUaNa3oHbl U3MEPEHUs] 00BEMHOIO pacxoja B 3a-
BrucuMoctH oT auamerpa DIIP u TpeGyemoit OTHOCUTENBHOM MOTPEIIHOCTH U3MEPEHHSI pacxoa, MpuBe-
JICHBI HAa CaliTe IPOM3BOJUTENS TEIUIOCUETKA.

[Tpon3BoUTENH TEMIOCYETYMKOB 10 3aKa3y MOTPEOUTENSI MOXKET BBIITYCKaTh MPUOOPHI ¢ MHBIMU
3HAYCHUSIMA MaKCHMAaJIbHOIO U MHHHUMAIBHOTO M3MEpseMbIX 00bEMHBIX pacxogoB Gmax u Gmin, npu
YCJIOBUH, YTO OTHOCHUTCIIbHAA MOTIPpCUIHOCTbL U3MCPCHUS TEMIIOBOH OHCPIrur, MacCbl U o0BeMa BOJbI HE
OyzeT npeBbIIaTh MpeAeIbHbIX 3HAUCHHH, yKa3aHHbIX B Tabuuie 2. Hanpumep, npou3BoaUTE s MOXKET
BBIIIYCTUTH Ha 3aKa3 TEIJIOCYETUNK, UMEIOIUI OrPEeUIHOCTh U3MEpEHHs 00beMa U Macchl He Ooree 1%
B nuamna3oHe pacxomoB 1000:1, Tak kak Takas 3aJaHHas MOTPEIIHOCTb MeHblle 2% (momycTuMoe mpe-
JeNbHOE 3HAaYCHHE B ATOM JIaINla30He PACXOIO0B).

1.2 TexHuuyeckue XxapaKTepUCTUKHU

1.2.1 OcHoOBHBIE XapaAKTePUCTUKH

1.21.1 OcHoBHble TexHu4Yeckue xapaktepucTukd IPK TemjocueTynkoB u PerucTpaTopos
pacxoaa npuBeaeHsbl Tadauue 1.

Tabnuma 1
Tun U3MepUTENBEHOTO KaHala u My, Mmm [uanazon | [lnanason Pabouee | CkopocTb
[IpeobpazoBarens odbema (pacxosa) pacxomoB, | TeMmIepa- | JaBJICHHE, MTOTOKA
M/a Typ, °C MIla BOJIBI, M/C
OPK ¢ OIIP rtemnocueryukoB W peru- | ot 15 no ot 0,01 oT 2 10 2,5 ot 0,01
CTpaTOpPOB pacxoja 400 10 4000 160 1o 12

1.2.1.2 OcHoOBHbIe METPOJIOTHYECKHE XAPAKTEPUCTHKH TEMJIOCYETYHUKOB H PErucTpaTopos
pacxoja npuBeaeHbl B Tadaune 2.




Tabmmia 2

HaumeHoBaHue XapakTepUCTHKU

3HayeHue
rnapamMerpa

[Ipenensl monmyckaeMol OTHOCHUTEIBHOM MOTPEIIHOCTH HU3MEPEHHI
TEIJIOBOM DHEPTHH B 3aKPBITHIX CHCTEMaX TEIIOCHAOXKEHUS TIPU HC-
nosib3oBaHuu DPK, BCTPOCHHBIX B TEIJIOCYETYUK WU B PETHCTPATOP
pacxona:

:I:(Ef + Et** + Ec)

IIpenensl nOomycKaeMoOil OTHOCHUTENIBHOM IOIPEIIHOCTH W3MEPEHUI
o0beMa W Macchl BOIBI MpH Hconb3oBaHuu DPK, BCTpoeHHBIX B
TEIUIOCYSTYUK UJIM B perucrparop pacxona, Ef, %:

- kmacc™ 1 B qmamazone pacxoaoB Gmakc***/G = ot 50:1 go 250:1

- KJ1acc 2 B quanasone pacxooB Gmakc***/G = ot 50:1 mo 1000:1

+(1,0+0,01Gmakc/G),
HO He Ooitee £3,5 %

+(2,0+0,02Gmakc/G),
HO He Oonee £5 %

Junamna3on nu3mepenuii remmneparypsl, °C

or +2 o +160

Jlnana3oH BBIUMCIEHUH pa3HoCcTH TeMnepatyp, °C ot 2 no 159
[Ipenensr gomyckaemMoil OTHOCUTENBHOU MOTPEIIHOCTH TEIIOBBIYMC- +(0.5+Atmin/At)
JIUTEIIS TP BBIYMCIICHUH TEIIOBOM dHepruw, Ec %

[Ipenensr gomyckaemoii a0CONMIOTHOM MOTPEIIHOCTH U3MEPUTEIBbHBIX +(0,15+0,002-1)

KaHaJIOB AJIEKTPOHHOTO OJIOKA TEIUIOCYETYMKA MPU U3MEPEHHUU TEeM-
neparyp (6e3 ydera norpemHocT TEPMOMETPOB CONPOTHBIEHHUS ), °C

[Ipenensr gomyckaeMoi abCONIOTHOM MOTPEUTHOCTH U3MEPUTEIBHBIX
KaHAJIOB AJICKTPOHHOTO OJIOKA TEIIOCUETYMKA NMPH M3MEPEHUU pa3-
HOcTH Temrieparyp (0e3 ydera MOTPEIIHOCTH TEPMOMETPOB COIPO-
tuBsenus), °C

+(0,1+0,001-1)

Jnamna3on nu3mepeHuii napieHus Bojbl, MIla ot 0,4 10 1,6
[Ipenensr momyckaeMol TPUBEACHHOW MMOTPEITHOCTH H3MEPHUTENb- +1,0
HBIX KaHAJIOB JJICKTPOHHOrO OJIOKA TEIUIOCYETYHMKA MPU Mpeodpas3o-

BaHHMHM BBIXOJHOI'O TOKA JIATYMKOB JIABJICHHS B 3HAUCHMC JABJICHUS

(6e3 ydera morpenrHocTel JaTYNKOB JaBieHus), %o

JlomyCcTUMBIN QUana3oH YAEIbHOM AJIEKTPUYECKOM NPOBOAUMOCTH, ot 107 10 10
Cm/Mm

[Ipenenbl OTHOCUTENBHOM MOTPEUTHOCTH M3MEPEHHM TEKYIIEro Bpe- +0,01

MeHH, %

HanpsbkeHue muTaHWs OT CETH IMEPEMEHHOro TOKa, B, wacToToi
50TI'g

ot 120 1o 265

[ToTpebnsemMass MOLTHOCTh MPU MUTAHUU OT CETU MEPEMEHHOTO TOKa, 25
B-A, He Ooitee

OTHOCHTENbHAS BIAKHOCTh OKPY)KAIOIIEro BO3yXxa, %o 1o 95
TemnepaTypa okpyskaroero Bozayxa, °C ot +5 1o +50
AtmocdepHoe naienue, klla ot 84 no 106,7
Crenenp 3amuTel oT Boabl U neutd DIIP mo 'OCT 14254-2015, He IP65
HIKE

CreneHsb 3alIUTHI OT BOJBI U MBUTH JIEKTPOHHBIX OJIOKOB IO IP54
I'OCT 14254-2015, He Huxe

Macca 371eKTpoHHOTr0 0JI0Ka, KT, He OoJee 4
Cpennsist HapaboTka Db Ha 0TKa3, 4acoB, HE MEHEe 80000
Cpennuii Cpok CIIyXOBbl, JIET, HE MEHEee 12

IIpumeuanus:

*) Kitacc TOYHOCTH TEIIOCUETUHKA, & TAKXKE MPEAeibl JOMYCKaeMOH OTHOCUTEIBHOM MOrpel-
HOCTH M TpaHMYHbIC 3HAYCHMs JHara3oHa M3MepeHud o0beMHBIX pacxojnoB Gmakc u GmuH,

YKa3bIBAIOTCA B MACIIOPTE TCIUIOCUCTUYUKA WJIHW PETUCTpAaTOpa pacxoaa.

E:™ - oTHOCHTeNbHAs MOrPEIHOCTh U3MEPEHHs PA3HOCTH TEMIIEPATyp, yKa3aHHAs B OMHUCAHUM
THIA HAa KOMIUIEKT NOJOOpaHHbIX B Mapy TEPMOMETPOB COMPOTUBIICHUS, BBIOMPAaEMbIX U3 Ta0-




HaumeHnoBaHue XxapakTepUCTHKH 3HayeHue
napameTpa

JIALEI 2.

At - abcomroTHAs Pa3HOCTh TEMITEpaTyp B MPSMOM U 0OpaTHOM TPYOOIPOBOaX.

Gmakc*** — MmakcUManbHBI 00BbEMHBIN PACX0/, BEIOMpPAEMBIi 10 3aKa3y JJIsl F000Tr0 3HAYECHUS
CKOPOCTH IOTOKA BOBI B mpezenax ot 3 g0 10 m/c.

O1neHKy OTHOCHUTEIILHOM MOTPENTHOCTH M3MEPEHUHN TEIIOBON YHEPTUU B OTKPBITHIX CHCTEMax
TEINIOCHAOXKEeHMSI ¥ Topsiuero BoocHa0xenus mpoBosat mo ['OCT P 8.728-2010.

TeruocueTynk obecrieunBaeT yKka3aHHbIE B TaOIHIIE 2 METPOJIOTHYECKHE XapAKTEPUCTUKH TTOCTIE
Iporpesa B paboueM cocTOsSIHUM He MeHee | yaca.

BHUMAHME. ['pannunbie 3HaueHHs Auana3oHa o0beMHBIX pacxojoB Gmax u Gmin, a Taxxke
IpeeNbl TOMyCKaeMOH OTHOCUTEIBHOW MOTPEITHOCTH, JJIS KOTOPBIX KaauOpoBaHbl W moBepeHsl JPK
TEIJIOCUETUUKA UJIM PETUCTPATOpa PacXofa, yKa3bIBalOTCs B €r0 MaclopTe.

1.2.1.3 Temmoc4yeTynk YCTOMYMB K BO3JCHCTBUIO BHEIIHETO IIOCTOSHHOTO MAarHUTHOTO TIOJIS
HanpspkeHHOCThIO 10 400 A/M W mepeMeHHOr0 MarHWUTHOrO mojs yactoro 50 I'm u
HaIpsHKEHHOCTHIO 110 40 A/M.

1.2.1.4 B remnocuerunkax MATUKA moryt npumensitecst DI1P mo0bIX H3roTOBUTENEH, B TOM YHCIIE
ObIBIIME B YHNOTpeOJEHHHU, NPH YCIOBHM, YTO CONPOTHUBICHHME Karywmek AaHHbXx OIIP mo
IIOCTOSIHHOMY TOKY He MeHble 9,5 OM, a CONpOTUBIEHUE U3O0JIALUU 3JIEKTPOJOB U KaTyIIKU
OIIP otHOCUTENBHO KOpITyca — HE MeHee 20 MOwm.

1.2.1.5 VYcnoBus dKCIUTyaTallMH | CIIOCOO TOJKITIOYSHUS M MOHTa)Xa BOJIOCUCTIMKOB M PACX0JJOMEPOB,
MOJIKIIFOYAEMBIX K JIOMOJHUTENbHBIM KaHaJIaM TeruiocyeTyuka, a Takke TC u JIJ1, Bxoasmux B
COCTaB TEIJIOCUETYMKA, JODKHBI COOTBETCTBOBATH TPEOOBAHMSAM HMX OSKCIUTyaTallMOHHOM
JOKYMEHTAIUH.

1.2.1.6 BsBog ummnynscoB u3 b perucrparopos «PW» ocymecTBisieTcst uepe3 ONTPOHBI, KOJIEKTOP U
OMUTTEP KOTOPBIX COEIMHEHBI C BBIXOJHBIMU KieMMaMH. YacToTa cie0BaHUs UMITYJIbCOB HE
6omnee 200 I'n. Bec ummynsca (;1/umi) pasern (Gmax B m%/4) / 500.

1.2.2 TepmonpeoGpa3oBaTeu CONPOTUBICHHUS U IATYMKH JaBJIeHHA.
e ComnpoTuBieHHue Bcex NpoBoaoB, coeannsomux Ob ¢ TC, ne nommkno npespimath 100 OMm.

e lcnons3zyembie [IJI MOMKHBI WMETh JUANa3oH BBIXOAHOTO Toka oT 4 1m0 20 MA, IUHEHHO
COOTBETCTBYIOIIMI 3HAYEHUSIM JaBJi€HUs B AuanazoHe oT 0 10 MakCUMaJlbHO M3MEPSEMOIr0o MU
nasnenus B MITa. TokoBerit Beixop JI /] qomxeH ObITh TaIbBAHUYECKH U30JMPOBAH OT 3€MJIH.

Ipumeuanue: [1o oTnensHOMY 3aKa3y BO3MOXKHA HacTpoiika Ob mist padotsl ¢ /] ¢ Anana3oHOM 3Ha4YeHUI BEIXOAHOTO TOKA
ot 0 1o 5 MA uu ot 0 10 20 MA.

1.2.3 Ortobpaxenne n xpaHeHue nHGopManuu
1.2.3.1 Temuocueruuku odecnieunBaoT BbIBoA Ha JKKU caenyromeii Tekyuieii uHpopmanum:
— HAaKOIJIEHHOT'O KOJIMYECTBA TEIJIOTHI (HapacTalolUM UTOTOM);
— HAaKOIIJICHHON MacChl TEINIOHOCUTES (HapacTaIOLIUM UTOIOM);
— HaAKOIUIEHHOTO 00beéMa TEIUIOHOCUTENS (HapacTaroIluM UTOTOM);
— 3HAYEHHUE TEIIOBOM MOIIHOCTH;
— TEKYUIEero 3HaueHus: 00beMHOT0 U MaCCOBOI'0 PACX0/I0B TEMIOHOCUTEIS;
— TeMIlepaTypbl U IaBJICHUS TETJIOHOCUTENIS B MOJIAOIIEM H 00paTHOM TPyOONpoBOIax;
— Pa3HOCTH TEMIIEPATyp B MOJAIOIIEM U 0OpaTHOM TPyOOTpOBOax;
— BpeMeHHU HapaOOTKH TEIUIOCUETUUKA,;
— TEKYULIET0 BpEMEHU B TaliMepe peajibHOr0 BPEMEHH;
— Ppa3MEpHOCTU U3MEPEHHBIX U BHIYMCIECHHBIX IAPAMETPOB.
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— OCHOBHBIC TEXHHUYECKHE XapaKTEPUCTHUKU U HACTPOCUHbIE KOAPPHUIIMEHTHI

1.2.3.2 TemiocueT4yukd o00ecHeYHBAKT BbIJa4Yy HA TMPHHTEP WJIH KOMIbIOTEp (4Yepe3
nocJjie0BaTe/bHbIA HHTEep(eiic) caexyromeil nHGopmManum:

— TeKyIIyo uHpopmanmo;
— TEKyIIUe IaTy ¥ BpeMmsl,
— Bpems HapaOOTKH;

— apXUBHBIC JIAHHBIC 110 HAKOIUICHHOMY 3HAYCHHIO KOJIMYECTBA TEIUIOThI, HAKOIICHHBIM 3HAYCHUSM
Macchl WM 00beMa B MOJIAI0IIEM U 00paTHOM TPyOOITpOBOIaX;

— CpelHMEe 3HAYCHUS TeMIIepaTyphl U JaBJIEHUS B MOJAIOUIEM U 0OpaTHOM TPyOOIpPOBOIaX.

1.2.3.3 TemnocyeT4yuKH 00ecneYnBaOT AaPXHBUPOBaHUeE cJIeayolnel nHpopManuu:

— II04YacCOBbIX, MOCYTOYHBIX, ITIOMCCAYHBIX U UHTCIPAJIbHBIX 3HAYCHHI (HapaCTaIOH_II/IM I/ITOI‘OM) KO-
JIMYCCTBA TCIIJIOTHI,

— CpE€AHCYACOBLIX, CPCAHCCYTOUHBIX U CPCAHCMECAIHBIX 3HAYCHUH TEMIICPATYPhbI TCIIJIOHOCUTCIIA B
TpyOOIpoBOIaX;

— IIOYaCOBBIX, MOCYTOYHBIX, MOMECAYHBIX M HMHTETPAIbHBIX (HApacTAIOLIUM HTOIOM) 3HAYEHUH
HAaKOIUIEHHOTO 00BbeMa TEIUIOHOCUTEIS, IPOTEKAIOIIEro B TpyOOIIpoBOIax;

— II04YacCOBbIX, IOCYTOYHBIX, MOMCCAYHBIX W HHTCIPAJIbHBIX (HapaCTaIOHII/IM I/ITOFOM) 3HAYCHUU
HaKOIJIEHHON MacChl TCIIOHOCHUTCIIA, ITPOTCKAOIICTO B Tp}I6OHpOBOI[aX;

— I0YaCOBBIX, MMOCYTOYHBIX, TOMECSIYHBIX U MHTCTPAIbHBIX (HApacTAIOIUIMM UTOTOM) BPEMCH Hapa-
00TKH;

— KOJBI OIIMOOK U HeHCHpaBHOCTCﬁ.

1.2.3.4 T'ayo6una apxuBa

['my6una apxuBa cocraBiser: noyacoBoro — He MeHee 90 CyTOK; NMOCYTOYHOro — He MeHee 366
cytok (1 ron); momecsuroro 120 mecsies (10 net). JlanHbIe apxuBa MOTYT ObITH TpocMoTpeHbl Ha KK
TEIUIOCYETYMKA, CYMTAHbl B KOMIbIOTEp 1o uHTepdeiicy RS-232, a mpu HaiWyMM COOTBETCTBYIOLIUX
KOHTpOJUIEpOB B Db TemnocueTynka, pacreyaTaHbl Ha IPUHTEPE WIN MEPEAAHBI 10 MOJEMY U UHTEPHET
Ha yJIaJICHHBII KOMIIBIOTEP.

1.2.3.5 CoxpanHocts HH(pOpMAIUH

[Ipy OTKJIIOYEHMM CEeTeBOro MUTaHUs HHPOpMalus O 3HAYEHUH HAKOIJICHHOIO KOJIMYECTBa
TEIJIOTHI, HAKOIIJIEHHOM MacChl TEIJIOHOCUTEA, IIPOYUE apXUBHBIEC JaHHBIC, IPALyUPOBOYHBIE KOHCTAHTHI
U BpEMEHa HapaOOTKU COXPaHSAIOTCA HE MEHee 2 JIeT MpHU YCIOBUM COOJIOJEHUS NMpaBUI XpPaHEHUS U
TPaHCIIOPTUPOBKH.

TexHU4YeCKH HEBO3MOXKHO BHECTH M3MEHEHHS B apXHUBBI, XPAHSIIUXCA BO BCTPOCHHOW MaMSITH
TEIUIOCYETYMKA, YCTAaHOBJICHHOTO Ha y3ie ydera. [loaTomMy, B ciaydae CIOpPHBIX CHTYyallMd, MPOBEPKY
pacnevyaTky apXMBOB Ha JIOCTOBEPHOCTh MOXHO M HYKHO NMPOBOAUTH METOJOM €€ CIMYECHHS C JaHHBIMHU
apXHMBOB TEIUIOCUETYHKA. Bce apXuBHI 3a JIF0O0H JIEHb, MECSI] U YaC MOKHO MPOCMOTPETh Ha MHAUKATOPE
JKKU temnocyeTurka ¢ py4HBIM BRIOOPOM HH(POPMAITUH C MTOMOIIBI0 KHOMOK TETJIOCYETUHKA.

1.3 CoctaB u3penusa

1.3.1 Kommiekrauus.

TennocyeTynk KOMIUIEKTYETCsI Ha OCHOBE KapThl 3aka3a (cM. mpuioxeHue A). OcHOBOH 11000ro
KOMIIJIEKTA SIBJIICTCS OJIMH MJIM HECKOJIbKO Db (TemnocyeTynk U JONOTHUTENbHbIE OJIOKH), K KOTOPBIM 110
Mepe He0OXOIMMOCTH MOTYT OBITh MOAKIIOYEHBI:
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— Heobxoaumoe koiaudectso DIIP;
— HeobxomuMoe konudecTBo TC;
— Heobxomumoe koiauuectBo J1/1;

- HeO6XOI[I/IMOC konndectBo BC ¢ HUMITYJIbCHBIM BBIXOOOM.

1.3.2 JlonosHUTEJbHOE 000PYI10BaAHHE
B kadecTBe AOMOIHUTETBHOTO 000PYIOBAHUS IO OT/ICTHHOMY 3aKa3y MOCTABISIOTCS:
— RS232<->Ethernet

— apXMBaTOp JJIS Py4YHOI'O IIEpPEHOCA apXMBOB M3 TEIIOCUETYMKOB B KOMIBIOTEDP, KOTOPBIM CIIOCO-
O€H BMECTHTh APXUBbI YACOBBIX JAHHBIX OT 2 /10 5 TEIUIOCUETYUKOB, CYTOUHBIX U MECSAUYHBIX J1aH-
HBIX — OT 5 10 16 TemnocuyeT4ynKoB (KOJIMYECTBO JAHHBIX 3aBUCUT OT MCIOJHEHUS TEIJIOCUETUU-
KOB U apXHBaTopa);

— Ka0eJllb COCAUHUTECIIBHBIN;
— BCTPOCHHBIN KOHTPOJUIEp MPUHTEPA (B 3aBUCUMOCTH OT MOJICIIN);

— B Db TemiocueTynKka MOKET OBITh BKIIOYCHO MPOTpaMMHOE oOecrieueHue st paboThl C peBepc-
HBIM ITOTOKOM TEIUIOHOCUTENS (MIPH HAJIMYUU TaKOU armapaTHoil BO3MOKHOCTH y Ob).

1.3.3 JloxkymeHTanus

Kaxxaplii TEminocYeTYHMK IOCTAaBISIETCd C KOMIUIEKTOM JKCIUTYyaTallMOHHOM JIOKyMEHTAallUH,
COCTOSALIMM M3 MaCHOPTOB, PYKOBOJACTB IO 3KCIUTyaTallMd Ha TEIUIOCYETYUK U €ro COCTABHbIE YaCTH.
JIOTIOTHUTENBHO K TACIOPTY, 1O 3alPOCY, MOTYT OBITh MPHIIOKEHBI TAOINIA HACTPOSUHBIX KOA(D(HUIHEeH-
TOB U CBUJIETEIILCTBO O MOBEPKE.

B paznene «KoMmiekTHOCTBY nacnopTa TEII0CYETUHKA JOJIKHO OBITh YKa3aHO:
— HoMmep u Mojelb Ob;

— s Beex OIIP, BXOAAIIMX B COCTaB TEIJIOCUETYMKA: KOJIUYECTBO, TUII, HOMED, a TAKXKe KaHal, K
KOTOPOMY JOJKEH OBITh TIOJIKIIIOUEH TaHHBIM MTpeoOpa3oBaTeb;

— KonuudectBo, TUI U HoMep TC, eciau ecTh B KOMILJIEKTE;
— KOJIM4YeCTBO, TN U HOMED JI/], ecnim ecTh B KOMILIEKTE;

— HOMepa perucrpaTopoB pacxona PU, ecinu ects B KOMILIEKTE;

1.4 YCTpPOMCTBO COCTaBHbIX YacTer U NPUHLMN [AEeACTBUA TENJI0CYETUMNKA

1.41 TIpuHuun geicTBUS TeMI0CYeTYNKA

[TpuHiMn  AeWcTBUS  TEIUIOCUETYMKA  3aKJIOYaeTcs B H3MEPEHHH OO0BEMHOro pacxojia
TEIUIOHOCUTEIS] M TEMIEpaTypsl B TPyOONpPOBOJAX CHUCTEM TEMJIONOTPEOIEHUsT € MOCIEIYHOIUM
pacyeToM HaKOIUIEHHOI'O KOJIMYECTBA TEIUIOThl, 00beéMa U MacChl TEIUIOHOCUTEIS.

Jns u3mepeHus: 00BEMHOTO pacxojla TEIUIOHOCHTENS B TEIUIocYeTunkax ucnonb3yiores OIIP,
IPUHIAIT }IeﬁCTBHH KOTOPBIX OCHOBaH Ha SBJICHHUUA 3H€KTpOMal"HI/ITHOI\/'I HHAYKIOUN. HpI/I IIPOXOKIACHUN
JJIEKTPONPOBOIAIIECH  KMAKOCTH  4Y€pe3 HUMIIYJIbCHOE MAarHMTHOE IIOJI€E B HEW  HABOAUTCS
AJIEKTPOJBIDKYIIAS CHJIA, MPOIMOPIIMOHAIbHASL CpeIHEH CKOPOCTH TOTOKAa, a 3HAYUT U OOBEMHOMY
pacxony *KUJIKOCTH.

TemnocyeTynKN MOKAa3bIBAIOT ITOJIHBIA 00BEM TCIIJIOHOCUTCIIA, BKIKOYad BO3MOKHBIC ITY3BIPBKH
Tra3a U TBCPAbIC YaCTUIIBI.

Monenu Ob, umeromue B o6o3HaueHnu npeduxc «R» - PEBEPC, no3BosstoT u3mepsaTh 00beMHBIH
pacxo Mpu NpOTeKaHUH BOJbI B IPSIMOM U 0OpaTHOM HalpaBlIeHUH.
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1.4.2 YcTpoiicTBO 3J1eKTPOMArHUTHOIO NMpeodpa3oBaTeisi 00beMHOI0 Pacxoaa KUAKOCTH

OIIP cocTtouT M3 KOpImyca ¢ MarHUTHOM CHCTEMOM (KaTyIIKM MHAYKTUBHOCTH), BHYTPH KOTOpPOH
pacrosio)keHa HEeMarHuTHas TpyOa ¢ QuaHIaMu A MOACOEAMHEHMsI K TpyOompoBoay. BHyTpenHss
MOBEPXHOCTh HEMAarHUTHOU TPYOBI (hyTepoBaHa M30JSIMOHHBIM MaTEPUAIOM.

DJEeKTPOJbl PACIONOKEHBl B CPEAHEM CEYEHUH TpPYObl IHAaMETPAIbHO MPOTHBOMOJIOKHO IPYyT
JPYyTy U U30JUPOBaHbI OT TPYOBI.

Ha Bepxweii ctenke kopryca DIIP ycTaHOBIEH pa3beM WK KIEMMHAasi KOPOOKa ISl TTOAKITFOYCHHUS
K Ob.

143 VYcrpoiicTBO 3JIEKTPOHHOTO 0JI0KA

A Hekotopsle MOAynM M COCTaBHbIE 4YacTH, YKa3aHHbIE€ HH)KE, MOTYT OTCYTCTBOBaThb B
KOHKpeTHOM Db. X Hanmnuue 3aBUCHUT OT UcTIOTHEHHS (Moaenu) Db (cMm. npmioxenue b).

Ob siBisieTcs MOYJIBHON MYJIbTHUIIPOLIECCOPHON CUCTEMOM, ONITUMU3UPOBAHHOM /711 KOMILJIEKCHOTO
ydyera M JUCHETYepU3alMM IOTPeOIsieMbIX M IIOCTaBISIEMBIX »Hepropecypcos. B kopmyce Ob
TEIUIOCYETYMKA Ha OJHON MJIM HECKOJBKUX IUIaTaX MOTYT HAaXOIHUTHCS CIEAYIOUIHe YHH(PHUIIMPOBAHHBIC
MOJYJIN:

1) I/ISMepI/ITeHBHHI‘/‘I MOAYJIb. HpOI/ISBOIII/IT HU3MCPCHHUA BCEMU aKTHUBHBIMHA KaHallaMU, paClladsHHbBIMHA
BHYTpHU 35, a TaKKC TIOATrOTaBJIMBACT IIOJYYCHHBIC 3HAUCHUA [JIA MCIIOJb30BAHUSA B
BBIYUCIIUTCIIBHOM MOJYIIEC,

2) BeruucnutenbHblit MOy b, [IpOM3BOAUT BBITPY3KY M3MEPEHHBIX 3HAUCHUN M3 M3MEPUTEIBHBIX
MOJyJIEH, BBINOJHIET BCE HEOOXOAMMBIE BBIYMCICHUS, OOECIEYMBAET HAKOIUIEHUE W
apXUBUPOBAHUE U3MEPEHHBIX U BBIYMCIICHHBIX BEIIMUYUH;

3) Moayab CBSI3M C BHEIIHUMH yCTPOMCTBaMu, 1o KaHagam cBsi3u RS232 u RS485, moxnepxuBaer
nepenavy JaHHbIX BHEIIHUM moTpebutensM. [IpuMmenenrne apxuBaTopoB, TPOBOJAHBIX MOJIEMOB,
monemMoB GSM  wmmm  Ethernet mo3BonsieT BBITpYKaTh TEKyIIUE TIOKA3aHUS H  apXHUBHI
TEIJIOCYETYMKOB yJIaJIeHHO N0 KaHallaM Tele(OHHOU CBsA3H Ui MHTepHeT.

4) Brok nuraHus
H3mepurtenbHbIil MOYJIb COCTOUT H3:

1) MHOrokaHaJIBHBIN eKTpoMarHuTHbIN pacxogomep (0, 1 wim 2 kaHana, sl HEMOCPEICTBEHHOTO
noakioueHus JI1P);

2) MHOTOKAHAIBHBIA MPELM3UOHHBIH H3MepuTenb TemrepaTypsl (0T 0 10 7 KaHAmoB s
HEMOCPEACTBEHHOTO  MOAKIIOUeHHs MminaTuHOBbIX TC co cTaHZapTHOW HOMHHAJIBHOM
cratudeckoil xapakrepuctukoir 100I1 m ptl00 mo 4-x mpoBoxHoi cxeme). Ilo oraenbHOMY
3aKa3y, TEIUIOCYETYUKH MOTYT OBbITh HACTPOEHbI Ha padoTy ¢ momodpaHHeiMH mapamu TC,
MMEIOIIMMH CTaHAAPTHYI0 HOMUHAJIBHYIO CTaTHUecKyto xapakrepuctuky S00IT u pt500;

3) MHOTOKaHAaJIbHBIA U3MEPUTEIh TaBiIeHHs BOIbI (0T 0 10 6 TOKOBBIX BXOJIOB);

4) MHOTOKaHAJbHBIA CUYCTUYUK UMITYIbCOB (OT 0 70 6 KaHAJIOB), MOCTYHAIIMX OT MEXaHUYECKUX
BOJIOCYETYMKOB C TE€PKOHOBBIM BBIXOJIOM, WJIM PACXOJOMEPOB BOJBI JIIOOOTO TUIIA (B TOM UYHCIE
peructparopoB «MAI'MKA PW»), umeromero HMMMOYJIbCHBI BBIXOA C TallbBAHUYECKOMN
Pa3BsA3KOM HAa ONTPOHAX WM PEIIE;

[pumevanue: UIMTENEHOCTh BXOAHBIX UMITYJILCOB J0JDKHA OBITH HE MEHee 2 MC, aMIUIMTY/Aa HarpsbkeHus ot 3,5 1o 5 B npu
JIOITyCTUMOM TOKe Harpy3ku 70 3 MA. Kaxaplii UMIysIbC JODKEH COOTBETCTBOBATH MPOXOXKICHUIO Yepe3 MPOTOYHYIO 4acTh
BOJIOCUETUYHKA, PACXOAOMEPa WM PETHCTPATOPa HOPMUPOBAHHOTO 3HAYECHUSI €AMHHIIBI 00beMa KUIKOCTH.

BrruncinuTenbHbI MOYJIb COCTOUT H3:
1) Beruucnutenb,
2) ApXWB Ha YHEPrOHE3aBHUCUMO MaMsITH;
3) Yachl peanbHOTO BpEMEHH,;
4) KnaBuatypa u AByXcTpouHblii andasutHo-mudpooit JKKU ¢ moaceeTkoi;

5) Monynms MAGLAN (RS485) st BEIrpy3KH U3MEPEHHBIX BEITHMYMH U3 JTOTOTHUTEIBHBIX OJIOKOB

PC1110 u PC2220;
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Mopynb CBA3U C BHEIIHUMHU YCTPONCTBAMU COCTOUT U3:
1) Unrepoeiic RS-232;
2) Unrepdeiic RS-485;

3) BcTpocHHBIN KOHTpOJIEp MPUHTEpPA, HUMEIOIIMNA 25-TH KOHTAaKTHBIM pPa3beM CTaHAapTHOI'O
untepderica Centronics ayis MOAKIFOUSHHUS MATPUIHOTO IPUHTEPA.

1.4.3.1 YHuduuupoBaHHbIE 3JIEKTPOHHbIE 0JIOKH perucTpaTopos pacxoaa «PU» u «PC»

Ob ucnonnenust «<PU» u «PC» cobpaHbl B eAMHOM YHH(PHUIITMPOBAHHOM KOpryce (CM. puCyHOK B.2
npuiioxeHus B).

Ob «PU» n «PCy» umeroT aBe 11aThl, IPUKPEIUICHHBIE K KpbllIKaM kopryca. Ha Huxuel miate Db
pacIoIOkKEeHbl, CXeMa HM3MEPEHUsS OOBEMHOI0 pPacxojia, BBIXOAHbIE ONTPOHbI g «PU» umm BXxombl
u3mepurenend temrnepatypbl aiist «PCy», a Takxke pacmofiokeHbl KiIeMMbl Ui noakiatoueHuss DIIP u
BBIYHMCIIUTENS TerocueTynka. Ha Bepxuel mimate Db pacronokeHbl OJIOK NMUTaHUS W Tpynma u3 8
CBETOAMO/I0B MHUKAIIMN COCTOSHUS.

[TpoBoxa nutanus 220 B npoxoaut yepes crierualibHblil repMOBBOJ Ha OokoBUHE Kopryca Jb.

1.4.3.2 3ammTa OT HECAHKIMOHHPOBAHHOT0 BMEIIATEILCTBA

3ammra OT HECaHKLUMOHHWPOBAHHOI'O BMeHIaTeNbcTBA B pabory OB  Bcex HcCnoiHEeHMH
OCYILECTBIISICTCSI MHOTOYPOBHEBBIM alIapaTHO-IIPOrPaMMHBIM CIIOCOOOM:

1) B DB asist HACTPOIKH METPOIOTHYECKUX MMApaMETPOB HUCIOIB3YIOTCS TOJIBKO MPOrpPaMMHBIC Me-
tonbl. Kakne — m16o moacTpoednsie pe3sucTophbl U KOHIEHCATOPHI OTCYTCTBYIOT;

2) JlocTym K 3JIEKTPOHHBIM KOMIIOHEHTAM HM3MEPHUTEIbHBIX KAHAJIOB M BBIYMCIUTEIBHOTO MOIYJIS
3alUIIEH 3aBOJICKUMHU U MIOBEPUTEIBbHBIMU KiIEHMaMUu;

3) IlepexmtoueHne Db B peKMM HM3MECHEHHUSI YCTABOK HMJIM M3MCHEHHE CXEMbI MMOJIKIIOYCHHS Iep-
BUYHBIX ITpeoOpa3oBareneil GU3NYECKUX BEIMYUH BO3MOMXKHO TOJBKO MOCIIE BCKPHITHS IIIOMO Ha
KOpITyce TEeMJI0CYETYHKA;

4) Tlporpammbl paObOThI MUKPOIPOILIECCOPOB XPAHSITCS B MX BHYTPCHHEH MPOrpaMMHON MaMsATH U
3alMIIEHB] OT HECAHKIIMOHUPOBAHHOIO N3MEHEHHUS IITATHOM 3alllUTON MUKPOIPOLIECCOPOB, ra-
PaHTHUPOBAHHOW M3TOTOBUTEIEM MUKPOCXEM;

5) UYepes kiaBuatypy u dkpaH uHaukaropa Ob (mpu uxX HaIM4YMH) BO3MOXKECH OINEPATHUBHBIN KOH-
TPOJIb BCEX HACTPOEUHBIX U KATMOPOBOYHBIX KOA(P(PUIMEHTOB TEIUIOCUETUHUKA JJIsI CPABHEHUS C
JAHHBIMU, IPEJOCTABICHHBIMHU MPOU3BOJUTENEM WM 3aUKCUPOBAHHBIMU B aKTE MPUEMKH TeTl-
JIOCYETUHKA B IKCILTyaTalllIo, YTO MO3BOJISET B JII000€ BPEMs BBISIBIATH HECAHKIIMOHUPOBAHHOE
M3MEHEHHE HacTpOoeK Mpubopa;

6) dakT M3MEHEHHs HACTPOCYHBIX MApaMeTPOB (32 MCKIIOUCHHEM KaTHMOPOBOYHBIX IS pacxoja
Temrepatryp M jaaBieHus, cM. 1. 4.1.3.7.7) ¢ukcupyroTcs B *KypHaje cOOBITUH, KOTOpPBIH Xpa-

HUTCS B apxuBHOW mamatu Ob. XKypHan coObITHIl BBIFpYKAaeTcs C MOMOILIBIO IPOrpaMMBbI
ReadArch.

1.4.4 YpaBHeHHs, HCNIOJIb3YyeMble B TelJIOCYETYHKE
1.4.4.1 MaccoBblii pacxo.

OB TemnocyeTynKka BHIYUCISET 3HAYEHHE MAacCOBOTO pacxona TEIUIOHOCHTENs (BOIBI), M, TO
cienytomen popmyse:

m=G, -p(T),Tae (@8]
M — 3HaUEHKE MACCOBOTO pacxoa, T/d;

G, — 00BEMHBIH PAcX0J1 KHUIAKOCTH, M>/d;
p(T) — IIOTHOCTH KUAKOCTH, T/M>,
T — TemMreparypa )xuakoctu, °C;
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1.4.4.2 Macca KMIAKOCTH.

3HaueHUe Macchl JKUIKOCTH, MTPOTEKIIEH M0 TpyOOnpoBOAY, BEIYHCIAETCS 1O (popmyre:
N

M =3 m-At,TH€ (2
i=1
M — macca XUAKOCTH, IPOTEKIIeH 0 TpyOOoIIpoBoaY, T;

M — 3HAa4YC€HHUE CPEAHETO MACCOBOT'0 pacxoJa JKMIAKOCTH 32 MHTEPBAJl At, T/‘I;

N — KOIMYeCTBO pacueTHBIX HHTEPBAJIOB BpeMEHH Al, HA KOTOpbIe pa3dUT HHTEpPBaI
BpPEMEHHM paBHBIN 1 yacy, 4.

1.4.43 TenaoBast MOIIHOCTH Q.

e B KaHamax TeIJIOCYETUMKA, TNPEJHA3HAYCHHBIX JJisi paboTbl B  3aKpBITBIX  CHUCTEMax
TETUIONOTPEOICHNS, 3HaUeHUE TEIUIOBOW MOLTHOCTH Q ompesesnsercs o ciexyomei Gpopmyie:

Q=m,-(h ~h), A€ ©)
Q — 3HaueHHE TEIUIOBOM MOIIHOCTH, [ 'Kan/J;

M1 — MacCOBBII PAcXo]] BOJbI B MOAAIOIIEM TPYOOIIPOBO/IE, T/4;

h1 — sHTaNBIUS BO/BI B MOaI0IIEM TpybonpoBoe, ['kai/T;

h2 — sHTaNBIUS BO/IBI B 0OpaTHOM TpyOOIpoBoOIe, I'Kas/T.

e B kaHanax TemjaoCYeTurKa, MpeIHa3HauYeHHBIX A7 pa0OTHI B OTKPBITHIX CHCTEMaX TEIIOCHAOKEHUS,
3HAYEHUE TEIJIOBOW MOIIHOCTH Q BBIYUCISETCS 11O hopMyJie:

Q=m,-(h,-h,)-m,-(h,-h,),Tae 4)
Q — 3HaueHHe TEIIOBOM MOIIHOCTH, ['Kan/y;

M2 — MacCOBBIN Pacxo]] BOJbI B 00OpaTHOM TPyOOIpoBOIE, T/4;

m1, hy, ho — o xe, uro B popmyiie (3);

hxs - SHTaNBIUS BOJBI B TPYOOIIPOBOIC OAMUTKY, ['Kas/T.

e [Ipu paboTe M3MEPHUTENHLHOrO KaHAJIa TEIUIOCYETYMKA HCIONHEHUs «A», «E», «T» B cxemMax ¢
tynukoBoii ' BC 3HaueHwue TernoBoi MomHocT Q BRUUCHSeTCs 10 Gpopmysie:

O=my-(h,—h,),Tne (6)
Q — 3HaYeHHE TEIIOBOM MOITHOCTH, I Kam/4;

hxs — HTaANBNNA X0NOAHON BOABI, I KaJl/T.

1444 TennoBasi sHeprus.
3HaueHue TeraoBoi sHeprun E paccunteiBaercs o hopmye:

E=Y Q- -At,TH€ 5)

i=1
E — 3nauenue TemiuoBoii sHEepruu, I Ka;

N,At — To xe, uto B hopmyie (2).

1.4.45 3uauyeHus YHTAIBLIUHA.

3Ha4yeHUs1 SHTAJIBIMU U IUIOTHOCTH ompeaessitorcs mo MU 2412-97 wnu MetonoM JMHEHHOU
UHTEPIOJIIAN XPAHIIUXCS B aMATH Db 3HaueHWil SHTAIBIUK U TUIOTHOCTH BOABI Tpu jaaBieHun 0,6

MlIla ans Temnepatyp B auanazone ot 0 no mitoc 150°C ¢ marom 10°C B coorBercTBuun ¢ 'CCC/198-86.
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1446 AnropurMbl padoThbl.

B TemnocueTunkax MCHONB3YIOTCS CIAEAYIOIIUE alTOPUTMBI Pa0OTHI M YpaBHEHUS:

1.4.4.6.1 [domycTUMBI clieqyolue KOH(PpUTypanuu pacxoaa.

TernnocyeTynk CYMTACT JOMYCTUMBIMH CJHEIyIOIME KOH(UTYypalMu pacxoaa (HampaBJieHHE,

CKOPOCTb MOTOKA, CYXOCTh) 1O MoJaroliel u oopaTHoil Tpyode:

AJIsl 3aKPBITOH _CUCTEMbI — I10 Mo/a0IIel 1 00paTHON TpyOe Boja TeyeT B OOBIUHOM HallpaBiie-
HUH, TO €CTh 00SI3aTEIIEHO €CTh IUPKYIISIUS BOJIBIL.

AJIsl OTKPBITOI CHCTEMBI - XOTS OBl 110 OJTHOM TPYOE BOJa TEUET B CTOPOHY MOTPEOUTEIIS.

1.4.4.6.2 TIpoBepka Ha AomycK (MUHMMYM U MaKCUMYM)

ITpoBepka Ha HONyCK (MUHUMYM M MAaKCHUMYM) OCYIIECTBIISETCS TEIJIOCUYETYUKOM 1O aOCOIIOTHON

BEJIMYMHE YCPEIHEHHOI'O pacxoja (110 MOIYJI0), T.€. HE 3aBUCMMO OT HampasiieHUs motoka. [lpu stom
JOITYCTUMBIMHU CUUTAIOTCS CIEIYIOIINE 3HAYCHHS TEMITepaTyphl:

TeMIiepaTypa BOJIbI B moiarotiei Tpyoe 6osnbie 2°C;
TeMIieparypa BoJbl B 00paTtHoil TpyOe Oonbiie 2°C;

€CJIM €CTh ITUPKYJISALMS BOJBI, TO TEMIIEpaTypa BOJbI B TPyOe, O KOTOPOM MOJAeTCsi BOJA K IO-
TpeOUTEIIO, TOJDKHA OBITH OOJIBIIIE YEM TeMITepaTyphl BOABI B TPYOE, 0 KOTOPOM BOJIa BO3BpaIla-
ercs ot nmorpeburens dT>1°C;

€CJIM HET HUPKYIIALIUA, TO TCMIICPATYPBI MEKAY co0oii He CpaBHUBAIOTCA.

1.4.4.6.3 3nauyeHue norped ieHus TenjaoBoii IHeprun Q BhIYHC/IsIeTCS MO cleaylomuM GopMyiam

(B ckoOKax yka3aHa KOH(uUrypauusi Boabl M KpUTEPHUil I0MYCKA 10 TeMIlepaType):

3akpoiTas (Boga teyer no o0euMm TpyOaM MO OTHOLIEHHUIO K PacxooMepaM B HPSIMOM Harpas-
nenuw, t1-t2>min):

Q=m,-(h,-h,) (7
OtkpbiTasi 3uma (Boma Teuer mo oberM TpyOaMm MO OTHOIIEHHIO K PAacXOJ0OMEpaM B MPAMOM
Hampasienuu, t1-t2>min):

Q:ml"(hl_hxs)_mz'(hz_hxg) (8)
OrkpsiTas Jlerol (ITomaua Boabl 1Mo MpsAMOi TpyOe B MPSAMOM HampaBlICHHH, a 0 0OpaTHOMN
TpyOe B peBepce):

O=m (h,—hg)+m, (h,—h,) 9

Orkpsbitas Jlero2 (ITogaua Boasl mo mpsiMoit TpyOe, a oOpaTHast cyxas MJIM pacxoj Mo Hel
MEHbIlIE MUHUMYMa):

O=m (h —hy) (20)

OtkpbiTas Jlero3 (ITomaua Boasl mo oOpaTHOU TpyOe B peBepce, a mpsiMasi cyxasi Uil pacxoj 1o
HEW MEHbIIIE MUHUMYMA):

O=m, (h,—h,) (12)

OtkpsiTas Jlero4 ([Togaua Boasl mo oOpatHOW TpyOe B peBepce, a BO3BpAT BOJBI IO MPSMOM
TpyOe B peBepce, t2-t1>min):

Q=m,-(h,-h, )-m -(h -h,) (12)

16



14.4.6.4 das onpeneseHusi NPoOI0LKUTEIbHOCTH HOPMAJILHOM padoThl, a TaK:Ke He HOPMAJIbHOM
pa6oThI (BO BpeMsl HEIITATHOW CHUTYAllUH), B TEIVIOCYETYUK BBEAEHO 1IECTh CYETYHKOB
BpeMeHH

ITpu pabote TemnocyeTyrka B MEPUOA KOTAA PacXoj] MEHbLIE MUHUMYMa MM 0OJblIe MaKCUMyMa
CUeT TEIJIOBOW 3HEPrHU IMPOJOIIKAETCS, @ BpeMs tmin U tmax (UKCUPYIOTCA B apXUBE TEIUIOCUETYHKA.

— Bpewms tup (HOpManbHas HapaOOTKA) — YBETUUHMBACTCS, €CIIM KOHPUTYpalldsg pacxojia U TeMiepa-
TYpBbI B JIOMYCKE, a TAK)Ke BCE JAaTUUKH UCTIpaBHbL. CUeT TerI0BON SHEPTUH IPOU3BOIUTCS;

— Bpewms tas (aBapust) — €ciid XOTh OJMH JAaTYUK HeucnpaBeH. CueT TeII0OBOM SHEPTUH HE MPOU3BO-
JUTCH,

— Bpewms teyx (Cyxoil) ams 3aKpBITOM CHCTEMBI, €CIIM XOTh OJIUH JaT4YUK CYXOM, a IJIsi OTKPBITOM, ec-
1 06a cyxue. CueT TenaoBoi AIHEPrUU HE IPOU3BOIUTCS;

— Bpems trwnp (TeMmmepaTyp) yBEIMUMBAETCS, €CIM TeMIlepaTypbl He B jgomycke. Cyer TeraoBoin
SHEPTUH HE MPOU3BOJUTCS;

— Bpewms tmax (pacxom 6oJbIlie MAKCHMYMa) YBETTUYHUBACTCS, €CIIA TEMIIEpATypa B AOMYCKE U PaACX0]
X0Ts OBl MO OJHON TpyOe OoJbllle MAaKCUMyMa, a TaKKe BCE IaTYMKHU UCTpaBHBL. CUET TEIrioBOi
SHEPTUH MPOU3BOIUTCS;

— Bpewms tmin (pacxo MeHblIIEe MUHUMYMa) YBEJIIMUMBAETCS, €CJIM TEMIIEpaTypa B JOIIYCKE, BCE AaT-
YUKH UCIPABHBI U:

" 1715 3aKPBITOM CHUCTEMBI, pacxXo/ 1o JIt000i TpyOe MEeHbIlIE MUHUMYMA;
" I OTKPBITOM CHCTEMBI, PACX0Jl B IOJAIOLICH TpyOe MEHbIlIE MUHUMYMa WM OHA CyXas
U pacxo]i B 00paTHOI TpyOe MEeHbIlIe MUHUMYMa WJIH OHA CyXas.
Cuer TenaoBoi YHEPTUH IPOU3BOIUTCS;
— Bpewms tp (moHast HapaboOTKa) YBETUYUBACTCS MTOCTOSHHO, MTOKA TEIUIOCUETYUK (PYHKIIHOHUPYET.
tp = tut+taB+teyx+trMmmp+tmin+tmax

Bce cuértumku cOXpaHsSOTCS B MOYACOBOM, B MOCYTOYHOM M IMOMECSIYHOM apXxuBax, a tmp u tp
HaApAaCTaIOIIEM UTOIOM UMEIOTCSl B MHTETPaToOpax (B HAKOMJICHHBIX TaHHBIX).

1.4.46.5 ABTomMaTu4ecKuii BbIOOp GopMyabl.

e TemmocueTdnk MOKeT pabOTaTh Kak B aBTOMATUYECKOM, TaK M HEABTOMATUYECKOM pPeKUMax
MepEeKIIIoUeHUsT POPMYII B OTKPBITOM CHCTEME, U TOJILKO B HEABTOMATHYECKOM PEKHUME B 3aKPBHITON
CUCTEME.

o [lepexitoueHne Mexay (GopMyIaMH OCYILECTBIISETCS, €CIIU TeIJIOCUETYUKY 3aJjaH aBTOMATUYECKUN
peXUM paboThl U KOHPUrypalus IOTOKa 1o TpydamM M3MEHMIIAch, a TaK e, €ClIU eCTh popmysa, Ha
KOTOPYIO MOJKHO TEPEKIIOUUTHCS (TO €CTh HOBas KOH(UIYpalusi COOTBETCTBYET YCIOBHSM 3TOM

(bopMyIb).
1.4.4.6.6 Pexum «Cyxas Tpyoa».

«CyxocTb» TpyO ompezensercss He3aBUCHMMO MO Kaxjaoil TpyOe. Iloxg cyxocTeio mHOHUMaeTcs
OTCYTCTBHE CBSI3M MEXIY XHUIKOCTBbIO, TpoTekaronied uepe3 OIIP u BXomamu [ MOAKITHOYEHHUS
anekTpoaoB Ob Termnocderynka. Takoe COCTOSHHE MOXKET IOJIYYUThCS BCIEACTBUE HE IIOJHOU
HAIlOJJHEHHOCTU JKUJKOCTbIO ceueHUs TpyObl OIIP, oOppiBa WM HENpaBWJIBHOTO MOHTaXKa
COeMHUTENbHBIX Kabeneh mexay DIIP u OB, oOpsiBa coeaunenuii Buyrpu DI1IP.

Ecnu cocrosiHue kaHaila M3MEpeHHs pacxoja ObUIO HE «CyXoe», TO OOHapyxkeHHue (axTa, 4TO
COCTOSIHHE CTAJI0 «CYXHM» M Ha000pOT, MPOU3BOANTCS B TeueHHe 40 CeKyHI.

1.4.4.6.7 CucremMbl TPyOONIPOBOIOB.

Ob TemjaocyeTYnKoB MOKET OOCIYXUBaTh /0 TPEX CHUCTEM TPyOONpPOBOAOB OJHOBpPEMEHHO. B
KaXIyl0 CHUCTEMY MOXXET BXOAWUTh OT OJHOTO JO0 TpeX TpyOompoBoAoB. Jliasi KaXAOH CHUCTEMbI
TpyOOIIPOBOJIOB BCE HACTPOWKH M YpaBHEHHS HA3HAYAIOTCS HE3aBUCHUMO. T.€. TEMJIOCYETUYUK MOXKET
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OJIHOBPEMEHHO OOCIY)XMBaTh 10 TPEX CHUCTEM B MPOU3BOJIHHOW KOMOMHALUU (OTKPBITHIE M 3aKPBITHIC
CUCTEMBI OTOTUICHUS, TOPSYETro BOJOCHAOKEHUS, BEHTHIISLIUU U IIPOCTO PACXOJIa).

1.4.4.6.8 Ecau Temnepatypa Xo0JI0AHOH BOJAbI KOHCTAHTA.

Ecin TteMmneparypa XOJOJHOW BOJBI JJII OTKPBITBIX CHCTEM TEIIOCHAOXKEHMsI 3aJaHO B
TEIUIOCYETYUKE B BU/I€ KOHCTAHTHI, TO U3MEPEHHBIE TEIIOCUETYNKOM HAKOIJICHHbIE 3HAUEHUS TEIIOBOH
SHEPTUU JOJDKHBI OBITh YTOUHEHBI myTeM BBeneHus nomnpasku mo 'OCT P 8.592-2002 na ¢aktuuecku
U3MEPEHHYIO TEMIIEpaTypy XOJOJHON BOJIbl y UCTOYHMKA TEIIA.

1.4.4.6.9 Oco0eHHOCTH HaKOILIEHMsI 00bEMOB, MAaCC U TeMNEPATyp B apXHBaxX M HAKOIJIEHHBIX
JAHHBIX (MHTErpaTopax) B cjiyuae peBepCMBHOIO NMOTOKA B TPYOONPOBOAAX CHUCTEMBI.
PeBepcuBHBIN OTOK JIOMYCTUM B JIBYX BapUaHTAaX HACTPOMKHU CUCTEMbI TPYyOOIIPOBO/IOB!

1) U3mepenne oobeMa 1o OJHOMY TPYOOIIPOBOTY C PEBEPCOM.

[Tpu 5ToM V1 apxuBa U HAKOIUIEHHBIX JAHHBIX HAKAIJIMBAIOT 00BEM, €CIIU MIOTOK O MEPBOMY
TpyOOITPOBOY MPSIMOiA, a V2 apXuBa U HAKOIJICHHBIX JaHHBIX COOTBETCTBEHHO YBEIHMUHBAIOTCS, €CITH
HOTOK I10 TIEPBOMY TPYOOIIPOBOY PEBEPCHUBHBIH.

2) U3mepeHue sHepruu B OTKPBITON CUCTEME C PEBEPCOM.

[Tapamerpsr apxuBa V1, M1, T1 paccmaTpuBaercs npubopoM, Kak BECh TEIUIOHOCUTENb MOCTYIUBIIUHN K
NOTPEOUTETIO, HE BAXKHO 10 KAKOMY TPYOOINPOBOIY (TOJIBKO MO MEPBOMY B IMPSIMOM, TOJIBKO 10 BTOPOMY
B peBepce, cpasy Mo JABYM).

[Tapametpsl apxuBa V2, M2, T2 paccmarpuBaeTcsi mpuOOpOM, KaK BECh TEIIJIOHOCUTENb BO3BPATHBIIHIACS
OT MOTPEOUTENIs, HE BAXKHO 110 KAKOMY TPYOOIPOBOY (TOIBKO IO BTOPOMY B IIPSIMOM, TOJBKO TIO
MIEPBOMY B peBepce, Cpasy Mo JIBYM).

Hanpumep, ecnu B nepBoM TpyOOIIpoBO/ie OTOK MPSIMOM, @ BO BTOPOM TPYOOIIPOBOJIE MOTOK
PEBEPCUBHBIN, TO:

Vlapxusa = V1+(-1)*V2, V2apxusa = 0;
MIlapxusa = M1+(-1)*M2, M2apxuBa = 0;
Tlapxusa = (T1*M1+T2*M2)/(T1+T2), T2apxuBa = 0;

Ecnu Hu B 0fTHOM U3 TpyOONPOBOIOB HET PEBEPCHUBHOIO TIOTOKA, TO MOPSAOK MOMEIIEHHS 00EMOB U
MaccC OOBIYHBIN:

Vlapxusa = V1, V2apxusa = V2,
MIlapxuBa = M1, M2apxuBa = M2;
Tlapxusa = T1, T2apxuBa = T2.

daxTuyeckas npeobianaromas KoH(GUrypamus noToka 3a Kax/ablil 4yac HaKOIJIEHUSI COOTBETCTBYET
(bopmyIe pacyera F3HEpruu, HOMep KOTOPOH 3aHOCUTCS B apXuB B napamerp «Dopmyiia» uinn «Pexumy».

1.5 MapkupoBka u nnoMmbuposaHue

1.5.1 Mapkuposka JIIP cogep:kuT cieayrouue J1aHHbIe:

— 3aBOJCKOW HOMED;

— Hy B MM;

— 3HaKU 3a3€MJICHUS;

— CTpEJIKY, YKa3bIBAIOIIYIO HAIIPABJICHUE ABM)KEHUS KUIKOCTH.
1.5.2 Ha auueBoii naneu kopnyca Jb HaHeceHo ciieayoiee:

— TOBapHbIN 3HAK W/WJIM Ha3BaHUE U3TOTOBUTEIIS;

— HaUMEHOBaHUE U3JeINus;

— 3HaK yTBEP)KJICHUS THUIIA;

— 3Hak cootBeTcTBUs ['OCT 14254 o snexkTpode3onacHoCTH;

— wMojenb Ob;
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- 3aBOHCKOﬁ HOMCP TCIUIOCUCTUUKA.

1.5.3 IlnoméupoBanue

[TnomOupoBanne Db Ha 00BEKTE OCYIIECTBISETCS CICAYIONIAM 00pa3oM: MPOJACBAIOT MPOBOJIOKY
4yepe3 OTBEPCTHS BUHTOB Ha JIUIEBOM maHenn Db, CKpyuyuBaroT ee KOHIIbI U INIOMOUPYIOT O0KHUMHON
(Hanpumep, TpyOUaTOi) MIOMOOH.

TernocueTunk Ha 00BEKTE, MMOCIE BHIOJIHEHNUS MOHTAXKHBIX M MOATOTOBUTEIBHBIX PabOT, JOIDKEH
OBITH OTNIOMOMPOBAH MPEICTABUTEISIMUA OPTaHOB HAA30pa.

1.6 YnakoBka

VakoBka TEIUIOCYETUYMKA TPOU3BOJUTCA B 3aKPBITHIX BEHTHWJIMPYEMBIX IOMEIIECHUAX IpHU
TeMIepaType OKpysKarolero Bozayxa oT mitoc 15 no matoc 40°C M OTHOCUTEIBHOUM BIAXHOCTH JI0
80% mpu OTCYTCTBUH B OKPYXKAIOLIEH Cpelie arpeCCUBHBIX IPUMECEH.

TennocueTunk ymakoBbIBaeTcsi B JepeBsHHbIA smuk (smukn) mo ['OCT 2991. CeoboanHoe
MPOCTPAHCTBO  3AMOJHSAETCS  aMOPTU3ALMOHHBIM  MarepuajioM.  ToBapOCOMPOBOIUTEIbHAS
JOKYMEHTAIUsl TTIOMEIAETCsl B YEXOJI U3 MOJMITUICHOBOM IUIEHKH. Uexol 3aBapuBaeTcsl TEIIOBBIM
IIIBOM.

Ha tpancnoptHyto Tapy NpuUKJIEHBAETCS ITUKETKA C YKa3aHUEM: ajipeca MpeAnpUsITH-U3TOTOBUTEIIS;
HAaUMEHOBaHMsI  M3Aenus; TpaHcnoptHoil  wmapkupoBku 1o ['OCT 14192 ¢ yka3aHuem
MaHunysiquoHHbIX 3HakoB «BEPX», «tBEPEUD OT BJIATI'U» u «XPYIIKOE. OCTOPOXHO»; Ha
SIIIIUK, B KOTOPBIM MOMENIAETCS Y€XO0J ¢ JOKYMEHTAIUEH, IOMOJHUTEILHO MPUKICUBACTCS ITUKETKA
«JOKYMEHTALINA 3AECb».

19



2 NMOAroToBKA K UCINOJIb3OBAHUIO

2.1 O6wme TpeboBaHusA

A MOHTa)K, ACMOHTAXK M YCTAaHOBKA TCIJIOCYCTYUKOB JOJUDKHBI TMMPOU3BOAUTHCA TOJIBKO
KBaHI/I(l)I/IHI/IpOBaHHI)IMI/I crieguajimcraMi, arreCTOBaHHBIMHM H3IOTOBHUTCIIEM TCIIJIOCUCTYUMKOB, B
CTpOroMm COOTBCTCTBUHM C HACTOAIIUM PYKOBOIACTBOM. WzroroButens, uMeET mpaBo OTKa3aTb B
FapaHTHfIHOM O6CJ'IY)KI/IBaHI/II/I TCIUIOCUYCTYHKA, €CJIM €TI0 MOHTAXX U ACMOHTaX ITPOBOAUIICA IIEPCOHAIIOM,
HC aTTCCTOBAHHBIM H3IOTOBUTCIICM, a TAKKC, CCJIM BJICKTPOHHBIC KOMIIOHCHTBI, IIJIATbI U KOPITYC Ob
HMCEIOT MEXAaHUYCCKUEC MMOBPEKACHHUA U CIICABI IIOITaaHusA BjIaru, Macjia ujin Apyrux X(HHKOCTCﬁ.

2.2 PacnakoBka

[Tpu mosydyeHHH TEIUIOCUETYMKA HEOOXOJMMO MPOBEPUTH COXPAHHOCTh Taphl. B 3umHee Bpems
BCKPBITHE ALIUKOB IPOU3BOJAUTH TOJIBKO MOCIJE BBIICPKKU UX B TeUeHHE 24 4yacoB B TEIJIOM ITOMEIICHUH.
[Tocne BCKpBITHS SAIIMKOB OCBOOOAMTE TEIUIOCUETYMK OT YHNAKOBOYHOTO MaTepualia M MPOTPHUTE.
[TpoBepbTe KOMIUIEKTHOCTH COTJIACHO KapTe 3aka3a (cM. mpuiiokenue A). Eciau Ha npucoeInHUTENbHBIX
¢nanuax OIIP  ycTaHOBIEHBI 3allUTHBIE 3arJIylIKM, TO HUX JOIYCKAaeTcsi CHHUMATh TOJbKO
HEMOCPEICTBEHHO nepe] ycTanoBkoii DIIP Ha Tpy6onpoBo.

2.3 YcCTaHOBKa 3/1IeKTPOMarHUTHbIX Npeobpa3oBaTtenein 06bEeMHOro pacxoaa Xxua-
KOCTHU

A BHUMAHMUME! TI'papnyupoBanue Ob ocymectBisercs coBmectHo ¢ OJIIP. B macnopre Ha

TEIJIOCYETYUK WU peructparop pacxoaa PU ykaseiBaetcs Homep DIIP oTaensHO As moaaromiero u

obOpatHOTO TpPyOOTPOBOMOB. 3amperniaercs oOparHas ycraHoBka OIIP, a taxke ucmonb3oBanue Db ¢
HoMmepoMm OIIP, He yka3aHHBIM B Macropre.

e [abaputHble u npucoeauHuTensubie pazmepsl DIIP mpoussoactBa OOO «BTK Ilpom» mpuBeneHbl
B tabmunax /.1, J1.2, 1.3 npunoxenus /.

e 3anpemeHo pasmematb OIIP B 30HaX HMX BO3MOXHOTO 3aTOIUIEHUS B PE3YJIbTATE€ MPOTEUEK
TpyOONPOBOIOB UJIM 3aIIOPHOI apMaTypBhl.

e Ha mecte ycranoBku OIIP He nomkHO OBITh BHOpanuu M TPSICKH, a HAMPSXKEHHOCTh BHEITHETO
MOCTOSIHHOTO M TMEPEMEHHOT0 MAarHUTHOTO ToJist yactoto 50 'l He AomKHA MPEBHIIATh 3HAYCHUM
400 1 40 A/M COOTBETCTBEHHO.

e [lIpu ycranoBke DIIP Ha TpyGonpoBoa 0OpaTUTh BHUMaHUE HA CTPEJIKY, pacrnonoxeHHyto Ha OIIP u
YKa3bIBaIOILIyI0 HalpaBlieHWe MOToka. HampaBneHue NBU)KEHUS MOTOKAa B TPYOOIPOBOAE JOJKHO
COOTBETCTBOBATH HAINPABJICHUIO CTPEIKU. ECiIM MOTOK pEeBEPCUBHBIN, TO €r0 HANPAaBIEHHUE JOJKHO
OBITh IPOTUB CTPEJIKH.

e DOIIP mMoxer OBITh YCTaHOBJEH Ha TOPU3OHTAIbHOM, HAKJIOHHOM WM BEPTHKAIbHOM Yy4YacTKe
TpybomnpoBoaa (cm. npuinoxenue I' pucynku I'.1, I'.2, I'.3) npu cobntoeHUN yCIOBHIl MOJHOTO
3all0JIHEHHUS BOJOM €ro mpoToyHoW wacTh. BapuanT ycraHoBku OIIP mpu Hammuum Bo3ayxa B
TpyOompoBoe npescTaBiieH Ha pucyHke ['.4 npunoxenus I

e BeprukanpHoe pacmnonoxkenune OIIP (cm. mpunoxkenme I' pucynok ['.3) Ha TpybOompoBome, rae
TETJIOHOCHUTENb 110/1aeTCsl BBEPX, HAMITYUYIIUM 00pa3oM 00ecrieyrBaeT 3aroIHEHHE TPOTOYHON YacTH
OIIP naxke mpu MajelX 3HAYEHUAX pacxona. Kpome Toro, CHMkKaeTcs HEpaBHOMEPHOCTh M3HOCA
MOKPBITUA NPpoTouHOM yactu DIIP B ToM ciydae, eciu TEIUIOHOCUTENb HeceT ¢ co0oil abpa3uBHbIE
gacTuiel. [Ipu m060om criocode ycranoBku DIIP MOHTHpYIOTCS KIIEMMHON KOPOOKOW MM pa3beMOM
BBEpX (OTHOCUTENILHO HAMPABICHUS JBUKEHUS MIOTOKA BOJIBI).

e [Ipumeps! HepomyctuMoil yctanoBku OIIP Ha TpyOGompoBoa moka3ansl Ha pucyHkax .6, I.7, I'.8
npunoxxenus I

e B cinyuae moHTaxa DIIP Ha TpyOompoBoje, UMEIIIEeM MOBOPOT M3 BEPTUKAIBHOTO MOJOXKEHHS B
TOPU30HTAIILHOE TOJOKEeHHE (TI0 HAMpaBJICHUIO IBIDKCHHsI TOTOKAa BOJABI) W HaoOopot, OIIP
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JKEIaTeIbHO YCTaHABIWBAaTh OJWHAKoBO: JmOo o0a OIIP Ha TropH30OHTAIBHBIX YydYacTKax
TpyOompoBozoB, nub0o o0a DOIIP Ha BepTUKaNbHBIX YdYacTKax TpyOorpoBonoB. B ciyuae
TOPU3OHTAIILHON YCTAaHOBKH HeoOxoaumo nomermath JI1P B Hanbosnee HU3K0# yacTu TpyOOIIpoBoIa,
rze nporouHas yactb JIIP Bcerga OyaeT mogHOCTHIO 3aMI0JHEHA TETJIOHOCUTEIIEM.

e [Ipu monrtaxe OIIP mocne ¢unbTpa, rps3eBHKa, Hacoca, PEryJIMpOBOYHOrO KiaraHa, 3aJBHKKH,
IIOBOPOTHOI'O 3aTBOPA, OTBOJIA JAJIMHA IIPSIMOTO Y4acTKa J10JKHA ObITh He MeHee 5-/y.

e Monrax OJIIP na TpyGompoBox c¢ [y Oonpmum, uem [y OIIP, nomyckaercs TONBKO uepes
KOHUYECKHE MepeXoJHUKH (cM. pucyHOK ['.5 mpunoxenust I).

e Jlo u mocne DIIP noimkHBI OBITH MPSAMOJIMHEHHBIC YIaCTKH TpyOorpoBoaoB ¢ Jly Takum xe, kak Jly
OIIP. Il TEMI0CUYETYMKOB C MPEACIBHOW OTHOCHUTEIBHOM MOTPENTHOCThIO M3MEPEHUs 00BEMHOTO
pacxona He 6onee 1-2% mnwHa npsimonuHEHOTO ydactka nepen DIIP nomkna ObiTh HEe MeHee 3- /1y
u niociie DI1P ne menee 2- /1y (mpu Hamuuuu peepca 3-/1y).

e JInsg TEMJIOCYETYMKOB C TMPEAETbHONH OTHOCHUTEIIBHOW IOTPEIIHOCTBI0 H3MEPEHUs OOBEMHOTO
pacxona He 6omnee 0.5% nnuna npsmonuHeitHoro y4yactka nepen JI1P nomkna ObiTh HE Menee 5-Jly
u niocie DI1P ne menee 3-/ly (mpu Hamuumu peepca 5-/1y).

o Jlns monrtaxa JIIP ¢ mpucoenuuHuTenbHbIME (iaHIIaAMH HEOOXOAMMO K TopLam TpyOoIpoBoaa
MPUBAPUTHh MOHTaXHbIE (UIaHIbl. MOHTaKHBIC (DIaHIIBI TOJKHBI OBITh COOCHBI U MApaJUIeIbHbI IPYT
Ipyry (IOMYCKH MPUBEACHBI B TaOuIIe 3).

Taoaunma 3

My 2I1P, mm 10 15...32 40...65 80, 100 150 200 300

Jlonyck mapanmienbHOCTH

(dbnanEeB, MM +0,15 10,2 +0,3 40,5 +0,6 +0,7 +0,8

Jlonyck coOoCHOCTH

(rantes, My 0,5 0,5 1 1 1 1 1,5

MOMEHT CHUJIBbI 3aKpy4u-

15 20 35 60 100 150 150
BaHus 60oaToB, H'M

o [Ipu montaxe DIIP cinenyer mpeaycMoTpeTh CBOOOJHBIA AOCTYI K KIEMMHBIM KOJOKaM, a TaKxXe
BO3MOXHOCTE OTKPBITHUSA HNX KPBIIICK. KabGenu nuuuii cBs3u JOJIZKHBI OBITH 3aKpCIJICHbI B
HernocpeacTBeHHOM Omm3zoctu oT DIIP Takum oOpa3zom, 4TOOBI IpU KOHAEHCAIMM Biaru Ha kabese
OHa He T0MajJjaia BHYTPb KJIIEMMHOM KOPOOKH.

e MoOHTaXHO-CBapOYHbIE PabOThl HEOOXOAMMO MPOBOJUTH TOJIBKO C MPUMEHEHHEM MOHTAKHBIX
npoctaBok (cMm. Tabmuiy J{.4 npunoxenust [1), uMerommx rabapuTHBIE U MPUCOSAUHUTEIHHBIC
pasmepsl OI1P.

o [Ipoknaaku, ycTaHaBIMBaeMble MEXAY (UIaHIAMH, HE JIOJDKHBI BBICTYNAThb B MPOTOYHYIO 4YacCTh
TpyOomnpoBoja. PexomeHnnyercs mpukiIenBaTh MNPOKIAJKM K (QIiaHlaM Iepes] MOHTaXOM BO
n30eKaHUe CMEIEHUs MPOKJIAJI0K IPU BBIITOJTHEHUH MOHTaXXHBIX padoT.

e VYcranaBnuBarh OIIP MOXHO TOJIBKO TIOCIIE 3aBEpIICHUS CBApOYHBIX PAOOT. 3aTsHKKy OOJITOB,
kpersimux OIIP x ¢rannam Ha TpyOompoBojae, MPOU3BOAUTH MOOUYEPEIHO MO JUAMETPAIbHO
MIPOTUBONOJIOKHBIM NapaM. PekoMeH1yeMblil MOMEHT CHJIbI 3aKpYy4HMBaHMsI OOJTOB B 3aBHCHUMOCTH
ot ucnonuenus DIIP npusenén B Tabauue 3.

BHUMAHME! [Ipumenenne upe3MepHbIX YCHIIMNA MU 3aTskke 0onToB Kpersienus DIIP npuBoaut
K Jegopmanuu orboproBaHHoro Ha (manen nokpeitus IIIP u nocnenyromeit reun DIIP. B ciyuae
oOHapy>keHHs JaHHOTO (akTa rapanTus ¢ naHHoro JIIP cuumaercs.

2.4 YcTaHOBKa TepMonpeo6pa3oBaTtesieii CONpoTUBJIEHUS

e TC pexomenayercs ycraHaBiuMBaTh Ha TpyOompoBoaax oauHakoBoro Jly. TC ycranaBiamBaroTcs
nocje JaT4uKa pacxoja 1o Xoay notoka temionocurens (IIpaBuna koMMepueckoro ydera TemaoBOR
sHepruy, Teronocurens 18.11.2013 n.21).
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e Jlns 3amutel TC OT BO3MEWCTBHS NABICHUS W CKOPOCTH TEIUIOHOCUTENS B TPyOONpPOBOJAX OHU
JOJIXKHBI MOHTI/IpOBaTI:CSI B CIICHMAJIBbHBIX 3allTUTHBIX T'MJIb3aX, KOTOpLIe JJIA YMGHI:H_IGHI/I}I TGHJIOBOP'I
WHEPIIMOHHOCTH MPEBAPUTENHHO JTIOJDKHBI OBITh 3aIOJTHEHBI MUHEPATBHBIM MACIOM.

e TC B TpyOOIpOBOAE MOTYT MOHTHUPOBATHCS MEPIEHAMKYISIPHO K OCH TPyOONpOBOAA, HAKIOHHO
HaBCTpeuy MOTOKY TEIUIOHOCUTEINI U B KOJIEHO TPyOONpOBO/Ja HAaBCTpEUy MOTOKY TEINIOHOCHUTEIISL.
[Tpumeps! ycTaHOBKH 3aIMTHBIX THIIB3 TC Ha TpyOONpoBOe MPHUBEACHBI B pHIokeHuH E.

¢ B BriOpanHoM MecTe ycranoBku TC BBapuBaeTcsi 600BIIIKA, B KOTOPYIO YCTaHABIMBAETCS 3aIlIUTHAS
TWiIb3a, NpU HEOOXOIMMOCTH JOIYCKAaeTCsl BBApHBATh 3alUTHYIO TWIb3Y B TpyOompoBox 0e3
600b1mky. JlnmuHa OOOBIIIKM ¥ 3aIIMTHOM TUJIB3BI MONOMpAETCs TAaKUM OOpa3oM, YTOOBI KOHEII
norpyxaemMor 4actu pasmemaics or 5 mo 10 MM Hmke ocu TpyOormpoBoga (CM. CHpPaBOYHHK
«MoOHTax CpeJICTB U3MEPEHUM U aBTOMATHU3allMW», DHeproaroMusaar, 1988 r.).

2.5 YcraHOBKa 3/1IeKTPOHHOro 6s10ka

BHUMAHMUE! Ilepen ycTaHOBKOM, BCKPBITUEM BEPXHEW KPBIIIKHU U TOAKIIOUEHUEM COESAUHUTEIb-
HBIX IIPOBOJIOB, 00513aTEIbHO OTKIFOUNUTE TEIUIOCUETUUK OT CETH.

e Db pekoMeHIyeTcs YyCTaHaB/IMBaTh Ha POBHYK BEPTUKAJIbHYIO IIOBEPXHOCTh (CTE€HA, KOXKYX
npuOOpHOH CTOWKM M T.OI.) B MecTe, OOECIEeUMBAIOIIEM XOPOMIMKA JOCTYyll K HEMy IIpH
JIEKTPUUECKOM MOHT@)X€ CHUTHAJbHBIX KaOened, a Takke K KHomkaMm ympasineHus u JKKU.
Kpennenne Ob Ha BEIOpaHHOM MecTe OCYHIECTBIISIETCS IIPU ITOMOIIY UMEIOLIUXCS Ha KOPITyCe yIIeK
BUHTaMM WK LIypyTaMu AuaMeTpoM He Oosee 4,5 M.

e Heo0XxoauMo y4uThIBaTh, YTO TEJIECHBIM yron ontumaibHoro oozopa KKU cocrasiser okono 70°
IpU €ro HOpPMalbHOM ocBemeHHocTH. Ha mecte yctanoBku OB He JOMKHO OBITH BHOpanuu u
TPSICKH, a HAMPSHKEHHOCTh BHEIIHETO MOCTOSHHOTO M MEPEMEHHOTO MarHUTHOTO ToJisg yacToTton 50
I't He momkHa npeBbimaTh 3HaYueHUH 400 1 40 A/M COOTBETCTBEHHO.

e Ob JOJI2KCH OBITh 3alllUIIICH OT BO3MOXKHBIX MCXAaHHMYCCKHUX HOBpe)K,I[eHI/Iﬁ TAXKCIIBIMU TBCPAbIMU
npeamMeTaMu € KOJIKUMHA U PEKYIIUMU ITOBCPXHOCTAMMU.

A e BHUMAHMUE! YcTaHOBIEHHBINH TEIUIOCUETUUK U IPYrue y3Jibl U OJOKHU HE JOJKHBI 3aTPYIHSATDH
JOCTYIl K aBTOMaTaM 3allUTbhl U CETEBbIM pPO3E€TKaM, KOTOpbIE JOJDKHBI pacroiaraTbCsi BOIM3U
TEIUIOCYETYMKA. Buiika ceTeBoro mHypa TemjaocueTYnKa JOJKHA BKJIFOUAThCS B CETEBYIO PO3ETKY C
HanpspkeHneM 220B 5011, koTopast 10KHA OBITH MOAKIIOUYEHA K CETH Yepe3 3alUTHBIA aBTOMAT ¢
TOKOM OTceukH SA u ObicTpozelicTBueM He Ooinee 10 cek.

2.6 MOHTaXX 31eKTPUYECKNX COeaUHEHUMN

2.6.1 TloakawueHue nmpeodpazoBaTesiei K 3JIEKTPOHHOMY OJIOKY

e KaGemu or OJIIP, BC, TC u JIJI moakmodYarOTCS K BHUHTOBBIM WM 3aKHUMHBIM KJIEMMaMm,
pacroyIOKEHHBIM Ha nedyatHou 1iate Ob.

e Jlns obecneueHus: Aoctyna K kiemmam Db HeoOXoaumMo OTBEpHYTHh 4 BHUHTA, KOTOPHIMH BEPXHSIS
KpBIIIKa KOpIyca KpEmUTCs K OCHOBAaHHMIO, U CHATH €e. 3aTeM OCTOPOKHO OTKJIIOYUTH HUIEH(,
COCTMHSIFOIINI BEPXHIOK KPBIIIKY C OCHOBHOM HIDKHEH tutaToi (cM. myHKT 1.4.3).

[Ipumeuanne: IInatel Ob He UMEIOT COOCTBEHHBIX 3aLIUTHBIX KOXKYXOB. [I03TOMY Ipy MOHTa)ke MPOBOZOB HEOOXOIUMO H30e-
raTh MOBPEXKACHUI >JEKTPOHHBIX KOMIIOHEHTOB W IPOBOJHHUKOB MEYaTHOH IuiaTel (medaTHeIX miiat) Ob, a taxke m3berats
HONaJaHus BJIary, APYTruX )KUAKOCTEH, Maces U T.1. Ha TuiaTy (IUIaThl) ¥ PagroeTalu.

e Kabenp anexrpuyeckoro nutanus 220 B noaxmrovaercs k kiieMMHOMY pa3dbeMmy Ob, yka3zanHOMY B
npuioxenue M.

e Ha3HayeHHe KOHTAKTOB BBIXOJHOI'O pa3beMa U KiIeMM KieMMHOHl kopoOku OIIP u 3axxumoB Db
npuseaeHo B npuioxkenun K. Cxemsl moaxmouenus OIIP, BC, TC u JJI k Ob mnpuBeneHsl B
npunoxxenuu H.

e Bce kabemu BBojsATcs B Ob TermocueTynmka yepe3 repMeTU3MpOBaHHBIE KaOelabHblE BBOJBI C
BHYTpeHHUM JuamerpoM 11 mm. IIpoBozaa kabeneii BHyTpH Kopityca Db H0IKHBI HMETh HEOOIBIION
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3amac mo jymHe, He Oosiee 30 Mm. [locie momkiroueHHWsS TPOBOJOB K BHUHTOBBHIM KieMMaM Db
HEOO0XO/MMO YCTAaHOBUTh HAa MECTO JIEBYIO CTEHKY C T'€pMOBBOJAMH, BBITSHYTh HapYXKy H3JIUIIKH
kabenei u 3apukcupoBaTh KabeIu B TEPMOBBOJIaX C TIOMOIIBIO BHEITHUX Ta€K T€PMOBBOJIOB.

2.6.2 IIpokjaaaka JIMHHUIA CBA3M

e Homepa nuHUIE CBsI3U, a TakkKe KOJUYECTBO M HA3HAYCHHUE IPOBOJHUKOB, MOJKIIOYAEMBIX K
kinemMam DIIP, npuBenens! B mpuinoxenusix XK, H.

e Bo uzbexaHue JONMOJHUTEIBHBIX ITOMEX U HABOJOK, a TAK)KE MEXaHUYECKOTO HAPYIICHUS U30JISIUH
MPOBOJIOB, JKEJATEIbHO pa3MEIIeHHe BCeX KaOelleld B CTAJbHBIX 3a3€MJICHHBIX TpyOax Wiu
MeTtaopykaBax. [Ipu 3Tom 3a3emiieHue TpyO WIM METaUIOPYKaBOB JOHKHO OBITH B OJHON TOYKE,
MaKCUMaIbHO NpHOIKeHHOH K Db. /laHHOe 3a3eMieHue SIBISETCS HEOOXOIUMBIM 11 HOPMaTbHOU
paboThI TPHOOPA U HE SIBISCTCS «3AIIUTHBIMY.

e B XWIBIX M aIMUHUCTPATUBHBIX 3/aHUAX, TJEC HET MOIIHBIX MOTPEOUTENCH SICKTPOIHEPTHH,
CO3MAIIUX OONBIION YpOBEHb TMOMEX B DJIIEKTPOCETH, JOMYCKAeTCs MPOKIaaKka KaOened B
IJIaCTMACCOBBIX TO(QPUPOBAHHBIX TPYOKAX HIIM B IIACTMACCOBBIX JIOTKaX, ¢ COOJIOJCHUEM MpPaBUI
anekTpobe3onacHocTu. He momyckaercst mpokiiajgka CHTHAIBHBIX JimHUK Omke 0,33 M k kabensm
nutanusa 220 B.

o Jlns nuHuii cBsizu Mexay oaektpogamu OJIIP u Bxomamu OB HeoOXoIuMo HCIONIB30BaTh
MHOTO>KMJIbHBIM KaOenb ¢ 0OLIMM 3KpaHOM, KaKJas jKujla KOTOporo nMmeer ceueHue He menee 0,35
Mm%, Hanpumep KMM2x0,35. Dkpan kabens NOMKEH OBITH HANEKHO H30IMPOBAH BHEIIHEH

0007104K0#i 1 mpucoeanHAThCs K DIIP kak mokazano B mpuiioxenuu M.

BHMMAHMUE! Ilepen MoHTaxoM Ui HaAEKHOTO KOHTAKTa U BO M30€KaHUE 3aMbIKaHUs POBOJIOB,

UIYIIUX K COCEIHHUM KJIEMMaM, BCE KOHIIBI MHOT'OKMJIBHBIX IPOBOJOB M SKPAaHUPOBAHHBIE OIUIETKH
Kabeneil JOJKHBI OBITh OOMY)XKEHBl C JIBYX CTOpPOH. BO3MOXHO HCHOJb30BaHHE OOXKHMMHBIX
HAaKOHEYHUKOB. OOIyKUBaHUE JTOJKHO IIPOU3BOJUTHCS TOJIBKO MPU MOJHOCTBIO OTKJIFOUEHHOM IPOBOJIE
ot Ob.

e J[nd MNOAKIIOYEHMs KaTylIKM UHAYKTUBHOCTM OIIP pexomeHIyeTrcs HCHOIB30BaTh  J1Ba
HEOKPAaHMPOBAHHBIX MATKHX ITIPOBOJAa cedeHmeM He Menee 0,5 mm2 mampumep LIBBIT 2x0,5,
pa3sMEILEHHbIE B OT/IEJIBHOM METAJUIOPYKaBe WU CTAIbHOM TpyOe.

e MakcumanbHas JJIMHA TUHUN cBI3U Mexay Db u kaxasim u3 DI1P moxer gocturats 25 M.

e [Ipu MCHOJB30BAHMHU JBYXXKWIBHOTO Kaless ¢ OOIIMM 3KpaHOM, Kaxjaas >Kujla KOTOPOro MMEeT
ceuernne He Meree 0,5 Mm? (Hampumep KMM 2x0,5 Mm2, KMM 4x0,35 Mm? ¢ 3amapasuieneHHbIMHA
KHUJIAMH), pa3MelIeHHe B OTJCIbHOM METaJUIOpyKaBe WIM CTalbHOM Tpybe He TpeOyercs. [lns
3alUThl OT MEXAHUYECKHX MOBPEXKJIEHUI KaOelab pa3Mellaercs B IJIaCTMacCOBOM roppupoBaHHOMN
TpyO€ WM TIaCTMACCOBOM JIOTKE.

[Ipumeuanue: BeIX0HOE HanpspkeHHe curHana DIIP cocraBisieT HECKOIBKO MUKPOBOJIBLT, TOITOMY BO M30€KaHHE JOTIOIHH-
TENILHOM MOTPEIIHOCTH, BBI3BAaHHOW BIHMSAHUEM Iereii TokoB nutanus OI1P Ha n3aMepurensHble IENH, HE JOIyCKAeTcsl Mpo-
KJIaJIKa JTUHUHA CBSI3M OT 3JeKkTpoioB DIIP B ogHOM TpyOe min MeTaluIopyKaBe ¢ MPOBOJAMHU MUTAHUS KaTyIIKH UHIYKTUBHO-
ctu OIIP. Ilpu ncrnonp3oBaHuM Kabems ¢ OOIMMM 3KpaHOM Ui NMUTaHMA KaTymlek MHAykTuBHocTH DIIP nmomyckaercst mpo-
KJIaJIKa JTUHUHA CBSI3M OT 3i1ekTpooB DIIP B oxHOi TpyOe mim JOTKE ¢ MPOBOAAMH MUTAHMSA KaTymek HHAYKTuBHOCTH OIIP ¢
00s13aTeNbHBIM TIPUCOSAMHEHNEM 3KpaHa KaOelss K OOJITy 3a3eMIICHUS WM CIIeNMaIbHON 3a3eMJISIONICH MIMHE MpUOOPHOTO
mkaga c Ob.

e DOIIP Clarius KOMIJIEKTYIOTCSI COOCTBEHHBIM KaOeJieM MOAKIIOYEHUsI, KOTOPBIM MoKIouaeTcs Kk Db
cienyrmuM obpaszom: Oenblii mpoBonx kK kinemme RI+ |, depHsiii mpoBoa k kiemme RI-, 3eneHbrit
npoBoA Kk kiaemme RU+, kpacuslit mpoBoa k kiemme RU-. Dkpan xabenst MOJKIIIOYAeTCsl K KIeMMe
GND1 wiu GND2 (Temmocuerynku cepuii «Ay, «by, «II», «P», «E»).

o Jlna noaxmouenuss TC mo 4-X MpoBOAHON cxeMe HEOOXOAMMO HCIOJIb30BaTh YETHIPEXKUIbHBINA
kabenb ¢ poBogamu cedenneM 0,35 mm?, Hanpumep KMM4x0,35.

e BOmu3u mecra ycranoBku OIIP, Db u npokiajku CUTHaJIBHBIX Kabeneil He AOJKHO OBbITh JPYTUX
Kabeneil M yCTpOMCTB, CO3/AIOLIMX >JIEKTPOMAarHUTHBIE MOJIs HampsbkeHHoCThio Oosiee 400 A/m
noctosiHHOro Toka u 40 A/m vactoroit 50 I'm.
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e YToObl UCKIIOYUTH HECAHKIMOHMPOBAHHOE BMEIIATEIbCTBO C IENbI0 HCKAKEHUS H3MEPEHUN, He
JonycKaeTcsl HapamuBanue (yayuaenue) nuuuii ceszu ¢ O11P, TC, 1.

e Kabenu nuHUIA CBA3W TOJDKHBI OBITH 3aKPEIVICHBI B HEMOCPEACTBEHHON OnM30CTH OT Kopryca Ob.
OkpaHbl Kabemnei, Ipu UX HAIWYHMH, JOJDKHBI ObITH MOJKIIOYEHBI K COOTBETCTBYIOIIMM KJEeMMaM
«pabouero 3azemieHus» «GND» («3azemnenue») Ob (cMm. mpunoxenune U). Ilpu stom omuu u3
KoHTakTOB «GND» («3azemnenue») Db HeoOxoaumo 3azeminTb. CONPOTHBIEHUE 3a3€MIICHHS
JOJDKHO OBITh He Oosiee 4 Om. ConpoTUBIICHHE MEXy KOHTAKTOM «3a3eMJICHUEY TEIUIOCUETUNKA U
KOHTAKTOM 3a3emiieHus Ha kopiycax JI1P Taxke nomkHo ObITh He Oonee 4 Om. [lanHoe 3a3emiieHue
SIBIISIETCS «pab0YMM, a HE 3aIIUTHBIM.

2.6.3 HOL[ﬁOp MOJIAPHOCTU BKJIKYCHUA MMPOBOJA0OB MUTAHUA KATYIIKN WHAYKTUBHOCTH 3JIEKTPO-
MAardMTHbIX npeoﬁpa3OBaTeJ1ei’l 00HLEeMHOI0 pacxoaa KUJAKO0CTH.

Jns  HOpManmbHOM pabOThl TeIuIoCYeTYMKA TpeOyeTcss MpaBUIBHO T0J00paTh MOJSPHOCTH
MOAKIIOYEHHUsI TPOBOJIOB TMUTAHUS KATYIIKHM HMHAYKTUBHOCTH 1O OTHOIICHHUIO K TMOJISIPHOCTH
MOAKIIOYEHUS MTPOBOIOB OT A1eKTpooB DIIP. Iyt aTOoro mocine 3aBepiieHus MOHTaKa SJIEKTPUUECKUX
COCIMHEHUH BKIIOYUTH MOJa4y BOJbI B TpyOompoBogax (He menee 50% OT MaKCMMAaIbHOTO pacxoja
OIIP) u monate nuranue 220 B Ha Ob. IlepeBectn Db B pekM MHAMKAIIMK TEKYIIET0 3HAYCHUS pacxo/ia
nposepsiemoro JIIP. Ecnu monsipHOCTs IpOBOAOB BBIOpaHa HENpaBWiIbHO, TO Db mokaxker pacxon c
MIPOTUBOIMOJIOKHBIM 3HAKOM B CITy4ae AJIEKTPOMArHUTHBIX KaHAJIOB M HYJEBOM, TMO0 HEOOIBIION pacxo
JUISL. IMITYJIBCHBIX KaHAJIOB. B 3TOM ciydae HeoOXxomumo OTKI0UYNTh Db oT cetn 220 B u moMeHSTH
mectamu Ha D[P npoBoja, uayime Ha KaTylIKy UHIYKTUBHOCTH.

2.6.4 PaOouee 3a3eMJIeHHE.

e (xewma 3a3eMJICHHS TEIUIOCUSTUNKA JJIs1 BCEX THUIIOB 00BEKTOB IpUBCACHA B IIPUITOKCHUHN K.

A BHUMAHME! JlanHas cxema pa0Oodero 3a3eMJ€HUS HE SBJSETCS 3alllUTHBIM 3a3€MJICHHEM
TpyOOIpOBOJOB OTOIUIEHUS. B cooTBeTcTBHM ¢ TpeboBaHmsiMu [IpaBui 31eKTpoOe30macHOCTH BCe
JIEKTPOIIPUEMHUKH CTAllMOHAPHOTO TUIIA, TUTAIOIIUECS OT CETH MEPEMEHHOI0 TOKa HalpsKeHUeM Ooliee
60 B nepeMeHHOro ToKa U UMEIOLINE MPOBOASAIINE MOKPBITHUS WIIM KOXKYXH, TOJIKHBI ObITh 3a3€MJICHBI Ha
CTOpOHE reHeparopa uiu Tpanchopmartopa yepe3 npoBogHuk PEN. Tak kak Ob «MATI'MKA» He umeer
IIPOBOASIINX MOKPBITHM, TO 3aLIUTHOMY 3a3€MJICHHUIO HE MTOJIEKHUT.

IIpumeuanue: B ciryyae pacnonoxerns Ob «MAT'MMKA» B MeTalInMuecKoM IIUTE, IUT MOIJIECKHUT 3aIIUTHOMY 33a3€ MIICHUIO
yepe3 npoBoaHuk PEN. [Ipn 3ToM gaHHBINH MPOBOIHUK 3ampeniaeTcs MOAKII0YaTh Yepe3 IEKTPUUECKHE almnapaTsl ypasie-
HUS W/WIN 3alIUTHL. B cirydae ero mpoxoXJIeHus 4epe3 MCKPO3aIIUTHBIE LETH OH JIOJDKEH pa3feiiThes Ha mpoBoaHuku PE n
N 10 BBIIIIEyKa3aHHBIX allIapaToB.

e (Cxema 10 IMPUMCHCHHUIO pa6oqer0 3a3C€MJICHUS BBIITIOJHACT CICAYIONIUE 3a1aYH:

— 3alluTy BXOAHBIX ueneﬁ TCIIJIOCYCTUYUKOB OT 6J'IY)KJIaIOHII/IX TOKOB, KOTOPEIC BCEraa MpucCyTCTBy-
10T B TPyOOIIPOBOIAX;

— 3aimTy 0OMOTOK pacxoJIOMEpOB OT MPOXO0XKIEHHUS Yepe3 HUX OIyXIAIOLINX TOKOB, KOTOPbIE MO-
I'YT UX [TOBPENIUTH;
— BBIpaBHUBAHUE 3JIEKTPUUECKUX MOTEHIHAIOB TPyOOIIPOBOIOB.
e Bce nmpoBoAgHHKK pabodero 3a3eMJIEHHs JOJDKHBI ObITh OOBEAMHEHBI B «OOIIEH TOYKe», KOTopas

AOJDKHa pacrojiaratbCsa Ha O6HIGM KOHTYPEC 3a3€MJICHUSA 31aHHUA, 0o Ha HUCKYCCTBCHHO CO3JJaHHOM
3a3CMJICHH .

IpumeyaHue: «obmiast Touka» — OONT WIN COBOKYITHOCTH OOJTOB, MPUBAPEHHBIX K IMOJIOCE 3aIIUTHOTO KOHTYpa 3/aHUs, K
€CTECTBEHHOMY WM K HCKYCCTBEHHOMY 3a3€MIIUTEIIIO C IaroM — He 6onee 50 mm.

e Boxkpyr kaxzaoro uz OIIP mpuBapuBaercs I[I-oOpazHas paMka U3 METaNIMYECKOW IOJOCHI WU
apMaTyphl ceueHHeM He MeHee 28 MM2. MecTa KpeIieHHsl paMKH K TpyOOIpOBOLY HEOOXOIHMO
BBIOMpATh C YUETOM CIEAYIOIIUX KPUTEPHUEB:

— B cepeaune pamku a0KeH ObITh MpUBapeH OOJT AMaMETPOM HE MEeHee 6 MM, K KOTOpOMY MOJI-
KITIOUAeTCs TIPOBOJL 3a3eMIICHUS CedeHHEM He MeHee 4 MM? , TIOIK/TIOUEHHBIH BTOPHIM CBOMM KOH-
1IOM K 001IIel TouKe pabovero 3a3eMIICHHS.

24



— [I-o0pa3Hyo paMKy HEOOXOIUMO BBIOJHHUTH KaK Ha MOJAIOIIEM, TaK U Ha 00paTHOM TpyOoIpo-
BOJIaX IPU YCIIOBHHM U3MEPEHUS B HUX pacxojia. ITUM JOCTHraeTcs BHIPABHUBAHUE MTOTEHIHAJIOB
MEXIy TpyOOITpOBOIaMHU MPH UCIIOJIb30BaHUU OoJiee ogHoro DIIP.

— 00mieii TOuKoH 3a3emMiIeHHsI HeOOXOAMMO BHIOpATh MO0 OOIINI KOHTYp 3a3eMIICHUS 31aHus, T100
€CTEeCTBEHHBIC 3a3eMIINTEINN (apMaTypa B pyHIaMEHTE 3/1aHus), TMO0 UCKYCCTBEHHBIC 3a3EMITUTe-
1 (apMaTypa win TpyOa, BOUTHIC B 3¢MIIIO B COOTBETCTBUU ¢ mipmiiokeHueM K). luamerp mpusa-
puBaeMbIX 00JITOB — HEe MeHee 8§ MM. bonToB MoxkeTr ObITh Oosiee ogHoro. [IpH 3TOM IIar Mexmy
6onramu — He 6osee 50 MM.

— TaK Kak Ha OOMIyI0 TOYKY 3a3eMJICHUs OyIeT CXOAMUThCA OoJiee JBYX MPOBOJIOB, HEOOXOIHMMO,
9YTOOBI BCE IIPOBO/IA UMENIM COOTBETCTBYIOIINE OKOHIIEBATENH, a JUIMHA 00JiTa ObliIa JOCTATOYHOMN
JUTHHBI (OCTaTOK Pe3b0bl — HE MEHEE MOJIOBUHBI BHICOTHI Taiiku). MeX Ty KaKI0i Mmapoii MpoBOJIOB
He00X0IMMO MPOJIOKUTD aiiobl. T.e. Ui IBYX MPOBOJOB KOJIMYECTBO MIANHO — JIBE; IS YEThIPEX
MIPOBOIOB KOJMYECTBO MIAH0 — 3 IIT. U T.1I.

e Jlns BIOSHEHHS TOJIHOM 1enu pabodero 3azemienus: Heooxoaumo kiemmy GND Db «MATUKA»
i «PY 1000/2000», umu «PC 1110/2220» coequHUTh ¢ 00IIeH TOYKOW 3a3eMIICHUS IPOBOJIOM
ceuenueM 2,5 mm2. Taxoii MIPOBOJT HEOOXOUMO MPOJIOKHUTH OT KaKI0ro Db mpH UCIoJIb30BaHUN UX
0oJiee 0IHOTO.

e Jlna wMopmenel  TEIUIOCYETYMKOB, OOCIYXHMBAIOUIMX JBE CHCTEMbl  TEILIONOTPEOIeHMUS,
pacIioyioKEeHHbIE PAJIOM, BCE MEPEMBIYKM MOTYT OBITh IOJKJIFOUEHBI K 00LIEH 1osioce B 0OIHOM TOUKE,
K KOTOpO#l mpuBapeH OOAT 3a3eMiieHHUs JuamMeTpoM He MeHee 8§ MM. Ilpu Hanuuumm KOHTypa
3a3eMJICHHs 3/1aHUS BO3MOXHO IOJKJIIOYEHHE INPOBOJHUKOB pabodero 3a3emyeHus K Oosiram,
JIMaMETPOM HE MEeHee 8 MM, TPUBAPEHHBIM B yIOOHBIX OMIKAMIINX TOYKAX KOHTYpA.

e ComnpoTHBJICHUE MEXKY TOYKON 3a3€MJICHUS TEIJIOCUETYMKA M TOUYKOW 3azemuieHus kaxmporo JIIP
TOJDKHO OBITH HE O60see 4 OMm.

2.7 MoHTax aononHutenbHbix PU1000, PU2000, PC1220, PC2220 u ap. BC

JlonosHUTEBHBIE PErUCTPATOPBl PACXOAA, PACXOAOMEPHI M BOJOCYETYMKH C UMITYJIBCHBIM MU
IU(GPOBBIM  BBIXOJJOM MOHTHPYIOTCSA Ha TpyOONpOBOJABl B COOTBETCTBUM C HWHCTPYKUHUSMHU IO
9KCIUTyaTalluy UM MOHTAXY Ha JaHHbIE H3MEPUTENIbHbIE TPUOOPHI.

PU1000, PH2000, BC. Paccrosame wmexay Ob TemmocueTynka U JOMOJHUTEIHHBIMH
pacxoJoMepaMy U BOJOCUYETYMKAMU C HMITYILCHBIM BBIXOJIOM JIOJDKHO OBITH He 60see 100 M.

PC1220, PC2220 MAGLAN. Crangapt RS485 nomyckaeT HOJIKIIOUYEHHE YCTPOMCTB TOJIBKO
LEMTOYKOM, HO OPSIOK YCTPOMCTB B LIETIOYKE MPOU3BOJbHBIN. Hanpumep:

PC2220 - PC2220 - T2443
T2443 - PC2220 - PC2220
PC2220 - T2423 - PC2220
T0766 - PC2220 - PC2220 - PC2220
PC2220 - PC2220 - T0766 - PC2220

Jmna Beeii tienmouku (mpooga) MAGLAN (RS485) ne 6omee 500 metpos. Mcrnonb3yercst BuTas
napa B 9kpaHe. Eciu aiMHa nmpoBojia Beeit 1enouku He 6osiee 10 MeTpoB, TO MOKHO 0€3 SKpaHa.

DJIEKTpHAYECKasi CXeMa COSUHEHNI TPUBEEHA B IpriIoxkeHuu M.
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3 YKA3AHME MEP BE3OINACHOCTHA

A BHUMAHMUE! Ilepen ycTaHOBKOW, BCKPbITHEM BepXHell KPBIIIKH M MOAKJIHYEHHEM
COeIMHUTEIbHBIX POBOI0B, 00A3aTEJIbHO OTKJIKYHUTE TEMJIOCYETYHK OT CeTH.

HcroyHukaMu OHAcHOCTH MpPU MOHT@Xe M OKCIUTyaTallMd  TEIUIOCUYETYUKOB  SIBIISIFOTCS
NIEKTPUYECKUI TOK, a TaKXKe TEIUIOHOCUTENb, HAXOJIIMICA B TPYOONPOBOAAX IOJ JABJICHHEM JI0
2,5 Mlla ipu Temneparype 1o mitoc 160 °C.

be3omnacHOCTb 3KCIITyaTalluy TEMIOCUETYUKOB 00ECTIEUMBAETCS:
— npo4HocThI0 KoprnycoB BC u JI1P;
— TEepPMETUYHOCTHIO (hraHIeBoro uiu pe3pboBoro coenunernii BC u DI1P ¢ TpybonpoBogamu;
— HaJeXHBIM KPEIUIEHUEM TEIIOCUETYMKOB IPU MOHTa)Xe Ha 00BEKTE;

— KOHCTPYKIHMEH TEIIOCYETYMKOB, TapaHTUPYIOIIEH 3alIUTy OOCIIYKHBAIOLIETO IEpPCOHAla OT CO-
MIPUKOCHOBEHUS C JIETAISIMU U y3JIaMH, HAXO/ISIIIMMHUCS 101 ONTAaCHBIM HANPSKEHUEM;

- I/I3OJ15IHHGI>’I SJIICKTPHUYCCKUX ueneﬁ COCTaBHBIX YacTel TCIIIIOCYCTUYUKOB,
— HaACKHBIM 3a3€MJICHUCM COCTaBHBIX YacTel TeMI0CYETUMKOB.
3KCHJIyaTaLII/I$I TCIINIOCUCTYNKOB CO CHATBIMU KPBIIIKAMHA €TI0 COCTAaBHBIX JacTeu He A0IIYCKaCTCA.

Hepeﬂ MNOAKJIIOYCHUEM TCINNIOCYHCTUYHMKOB K BHCKTpH‘ICCKOﬁ CCTH IINTAaHUA TOJIKHBI OBITb 3a3eMJICHEI
€ro COCTaBHBIC YaCTH.

Ycrpanenue ne(eKToB TEIUIOCUeTYuKa, 3aMeHa, npucoeaunenue u orcoequnenue DIIP u BC ot
TpyOOIPOBOJA JOJDKHO MPOBOAUTHCS MPH TOJHOCTHIO MEPEKPHITHIX TPYOONPOBOJAX M OTKIIOYEHHOM
HaIPSHKCHUU ITUTaHUA.

[Tpu MoHTa)xke, 0OCTY)KMBaHNH, SKCIUTYaTallid U TIOBEPKE TEIUIOCUETUYNKOB JIOJHKHBI COOTI0IaThCS
TpeOOBaHUS HACTOAIIETO0 PYKOBOACTBA, «[IpaBmil JKCIUTyaTallMd 3JCKTPOYCTAHOBOK IOTpEOUTENICH ),
«[TpaBu  TeXHUKH OC30MACHOCTH TPU  OIKCIUTyaTalldd  DJICKTPOYCTAHOBOK  MOTPEOUTENCIH»,
I'OCT P 51350-99, a taxxe pazaena 6 TOCT P 51649-2000.
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4 WUCNOJIb3OBAHMUE NO HASHAYEHUIO

4.1 YnpasneHue paboTon nameputenbHoro 6,10ka TenJIocYeTYMKaA

411 OOmmMe MoJ0KEeHUS.

e VYnpasinenue Db TemmocueTynka NMPOM3BOMUTCS HAa OCHOBE MEHIO HAa PYCCKOM SI3BIKE, KOTOPOE
MOCTPOEHO O MPUHIUITY AepeBa KOMaH I, KOPEHb KOTOPOTO PACIIONIOKEH BBEPXY, & KPOHA C BETBSIMU
HampaBiieHa BHH3. J[IBIKeHHME IO YPOBHSM JepeBa KOMaHJ OCYIIECTBISIETCS C IOMOIIBIO
KJIABUATYpPBI CIEAYIOLIMM 00pa3oM:

— kHomka «» (F2, «BHI3») TI03BOMISIET HepeiiTH Ha CIICAYIONMMH YPOBEHb JepeBa KOMAH/[ BHI3;
— xnomka «T» (F3, «BBepX») II03BOMISIET HEpeiiTH Ha PEABITYIIMIA YPOBEHb AepPEeBa KOMAH ] BBEPX;

— xHomnku «—» (F1, «BneBo») u «—» (F4, «BIpaBo») MO3BOJSIIOT BHIOPaTh OJHY KOMaHIy W3 He-
CKOJIbKMX BO3MOXKHBIX, HAXOSIIUXCS HAa OJHOM YPOBHE.

Ecnu npu mOBTOpHOM Ha)kKaTUU Ha OJIHY U Ty ke KHomnKy nHpopmanusa Ha KKU ne usmensercs, To
ATO 03HAYAET, YTO JOCTUTHYTO OKOHYAHUE BO3MOXKHOTO ABUKEHUS IO TAaHHOW BETBH MEHIO.

e [Ipu BBOJE HM(POBBIX JAHHBIX: BBOA KOHCTAHT M IPH YCTAaHOBKE BPEMEHM U JIaThl BO BHYTPECHHHU
TaliMep peaibHOr0 BpeMEHHU MprOopa, KHOMKU UMEIOT JIPYyroe Ha3HaueHHeE:

— KHOIIKa «€—» — JIBJKEHUE MapKepa BJIEBO 10 madioHy U3 3HakoMecT, Harpumep 00.00 ais gatsl;
— xnomka «T» — BeI6Op udpsI B cropony ysemmdenus (epetop ot 0 10 9);

— KHOIKA «¥» — BBIOOP 1IU(DPHI 10 yMeHbIIEHUIO (TIepedop oT 9 110 0 U JeCATUYHOM TOUKN);

— KHOIIKA «—» — JIBIKEHHE MapKepa BIPaABO 1Mo m1a0I0Hy U3 3HAKOMECT.

Ecnu mMapkep nepenBUHYTh KHOIKOM «BIPaBO» Ha CBOOOJIHOE 3HAKOMECTO TOCIIe KpalHel MpaBoi
nupbl, TO KHOMKUA MPUHUMAIOT OOBIYHOE 3HAUYEHHUE, OMHUCAaHHOE BhINIE. Eclu Ha 3TOM Mojie HakaTh
KHOTIKY «BHHU3», TO HaOpaHHOe 4ncio OyneT 3aHeceHo B mamsTh nprbopa. Eciu Ha mpaBom cBoOOIHOM
MoJIe HAXKaTh KHOIIKY «BBEPX», TO HAOpaHHOE YKCIIO HE OYJEeT BBEACHO B MaMsATh IpUOOpPa, a yrpaBicHHE
BEpPHETCSI HAa TOT YPOBEHb, C KOTOPOTO OBUI OCYIIECTBIIEH MEpexoj Ha orepanuio Habopa mudp. [Ipu
Ha)KaTHUHM KHOIIKU «BJIEBO», €CIIU MOJIOXKEHUN MapKepa COOTBETCTBYET MepBOi ciieBa HHdpe, HabpaHHOE
YrCcI0 He OyZeT BBEACHO B MaMsTh MpHUOOpa, a YIpaBIeHHWE BEPHETCS HA TOT YPOBEHb, C KOTOPOTO OBLI
OCYILIECTBJIEH NEPEXO/]] Ha onepannto Habopa udp.

e B Temnocyerynkax MpeIyCMOTPEHAa BO3MOMKHOCTh HCHOJB30BAHUSA IO TPEX CHCTEM, Kaxiaas M3
KOTOPBIX MOXET M3MepsATh 10 Tpex KanajoB pacxoxaa (G1, G2, G3), mo Tpex KaHAJIOB TeMIIEPATYPHI
(T1, T2, T3), no Tpex kanamoB mamienus (P1, P2, P3). CooTBeTcTBHE KaHAIOB CHCTEM C
(hakTHUYECKMMU KaHaJIaMU U3MEpPEHUs 3aat0TCsl HACTPOUKaMH.

IIpumeyanue:

PexkomeHyeTCs psIOM C Ka)IbIM TEMJIOCYETYMKOM BBIBECUTH TAOJHUITy paclpeneseHus NMepBHYHUX NpeoOpa3oBaTenei mo
TpyOOIpoBOAaM, 4TOOBI OBICTPO ONPENENUTH JII KaKoro TpyOoIpoBoia BeIBoAATCs qaHHbIe Ha KK Ob.

4.1.2 3amuTa OT HECAHKIMOHMPOBAHHOIO I0CTYMA.

B npubopax mpeaycMoTpeHa 3aiuTa 0T HECAHKIIMOHUPOBAHHOTO JIOCTYIA K HACTpoKaM mpudopa
¢ oMonIb0 HkaMIiepoB (repembruex) “BL” u “BLKPROG”.

Jbxamnep “BL” 3amumaer ot u3MeHEHHs BCe HACTPOMKHU mprOopa (M0Ib30BaTeNIbCKUE, 3aBOJICKUE
u kanuOpoBounbie). A mxamnep “PROGRAM” nomoiHUTENbHO 3alMIAeT OT HM3MEHEHHUS TOJIBKO
3aBOJICKHE HACTPOWKH U KaTMOpPOBOUHBIE MapaMeTpbl U3MEpPUTENbHBIX KaHalnoB. Ecmu mxammep “BL”
YCTAQHOBJIEH TaK, KaK YKa3aHO O€JbIM MpsIMOYTOJbHHUKOM Ha IUIaTe, TO 3allUTa MOJIb30BATENbCKUX
HACTPOEK OTKJIKYEHA. B Apyrom mosokeHuu pKaMIiepa 3amuTa BKItodeHa. Eciau Ha skpaHe nosBIsieTcs
Haamuch: «3amkHUTe BL» wmnm TpeOyercs MpoOM3BECTH H3MEHEHHE IOJb30BATEIbCKUX HACTPOEK
MOCPEACTBOM KOMITbIOTEpPA, TO HEOOXOAMMO YCTaHOBUTH Jkammep “BL” B monoxeHue, Kak yka3aHO
OenbIM MPSAMOYTOJIBHUKOM Ha Tuate. B TakoMm mnonoxenun mxamnepa “BL”, mpubop mHOIHOCTHIO
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OCTaHaBJIMBACT U3MEPEHUE, CUET U HAKOIUIEHUE MapaMeTpoB. UToObI BEpHYTh NPUOOP B paboumii pexunM,
HeoOxoaumo mxamnep “BL” yOpaTh MM MOCTaBUTH B APYTO€ MOJIOKEHUE.

Jxamnep 3ammtel “BL” pacnonoxen Ha miate npubopa. Jxammep “PROGRAM” pacnonoxeH
1101 OCHOBHOM IU1aTO mprOopa 1 He MpeaHasHaueH I NEePEKITI0YeHHS OIb30BATEIEM.
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Pucynok 1. Pacrionoxenue mxamiepa B TEINIOCUETIMKAX UCTIOHEHUS «Y1XXX» B «Y2XXX», Tae Y’ —
oyksa A,E, T,/1, ‘X’ - uudpa.
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Pucynok 2. Pacnionoxxenue mxamrepa B TEIUIOCUETUNKAX HcTIoNHEHUs «YOXXX», rae ‘Y’ — OykBa E, T ‘X’ -
nudpa.

4.1.3 JlepeBO MeHIO U3/1eIHA
41.3.1 OO0umme MoJIOKEHUA

[Tpu BkIrOYEHMM MUTaHUSA Db MEHIO TEIIOCYETUMKA aBTOMATHYECKH YCTaHABJIMBAETCS HAa CaMbIi
BEpXHUN — KOPHEBON ypoBeHb nepeBa MeHw. Ha Bepxuelnl crpoke XKKU 3axwuraercsa nanmues «TCH
MATI'MKA». Ha HuXHEW CTpPOKE 3aXKMIaeTcsl 3aBOJACKOM HOMEp TEIUIOCUETYHMKA. OTH JIBE CTPOKH
MOSIBIISIFOTCS BCET/IA IIPHU BBIXOJIE B KOPHEBOM YpOBEHb MEHIO. Ha)kaB KHONIKY «BHU3» MOXHO NEPEUTH Ha
IJIAaBHBIA YpOBEHb MEHIO. [JIaBHBIM YpOBEHb MEHIO MO3BOJSIET BBHIOpaTh OCHOBHBIE Da3JieNIbl MEHIO
koMaH/1. Ha 3ToM ypoBHE KHOTIKaMH «BJIEBO» M «BIIPaBO» MOYKHO BBIOPATh OJIMH U3 MYHKTOB MEHIO:

— «Texymiue qaHHbBIEY;
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— «HakomnieHHbIe TaHHBICY;

— «lledarp» (Mpu HATMYMK KOHTPOJUIEpA N1€YaTH);
— «ApxuBy;

— «YCTaHOBKN;

— «JlaTa/Bpemsi».

[Tocne BbIOOpa TpeOyeMOro IMyHKTa MEHIO HAIO0 HaXaTh KHOIKY «BHH3», 4TOOBI MEpPEWTH Ha
CIeYIOIUY BHU3 YPOBEHb MOaMeHI0. Cxema MepexoJ0B Ha BEPXHEM YpPOBHE MEHIO TpHBEJICHA Ha
pUCYHKE 3.

Jl1 TenocyeTynkoB ¢ Oosee 4eM OHON CUCTEMON yuyeTa, HEKOTOPbIE IIYHKThI UMEIOT I10ypOBEHb
JUIsl BBIOOpa KOHKPETHOM CUCTEMBI.

L M Al UL
sa LSRR EENNEN

F1 | F2 | F3 | F4

HakonneHHble gaHHble

7 AN

Tekylime AaHHble ApxuB
[ata / Bpems Mevatb

YcTaHoBKM

Pucynok 3. Cxema rnepexo/1oB Ha BEpXHEM YPOBHE MEHIO.

4.1.3.2 BerBb «Tekymme nanHbie»

[IyakT MeHIO TpeaHa3Ha4yeH IJIs MPOCMOTpa TEKYIIUX (MTHOBEHHBIX) 3HAYCHUN H3MEPSEeMBbIX
napametpoB. Ha Bepxneit ctpoke KKU nossnserca Haanuck «Texkymue naHHbie». B HMKHENH cTpoke
KKUW nosButcs ogHa u3 koMOuHanwmii OykB u nudp, 0003HAYAOMIUX MapaMeTp, €ro pa3MEpHOCTh U
TeKymiee MudpoBoe 3HAUCHUE.

TenmocueTuYnuku st napameTpoB 00BEMHOT0 pacxonda, €CJn pacxoJd BHE OO0IIYyCKa, JOMMOJIHUTCIIBHO,
JUIST KaKI0T0 KaHala OTACIbHO, IIOKA3bIBarOT CJIOBA.

— «MuHHUMYM», €cIM pacxo] KaHajla MEeHbIIIe MUHUMYMa,
— «Maxkcumym», eciiu pacxo]l KaHaja OoJiblle MaKCUMYyMa;

— «Cyxoii/00pbIBY», eciii TpyOOIpOBO/] KaHalla He IMOJIHOCTBIO 3al0JIHEH JKUAKOCTBIO, a TaK e eClIn
oJuH nin 06a snextposaa JI1P He mocoeAMHEHBI K AIEKTPOHHOMY OJIOKY.
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— «Heucnpasen», ecii HEBEpHO MOAKIIIOYCHA KaTyIlka Bo30yxxaenus DIIP kanana uiam eciu Heuc-
IIpaBHA caMa KaTyIIKa.

TemmocueTYnKHn I IMapaMETpPOB TEMIICPATYPbl U AABJICHUSA ITOKAa3bIBAIOT, I KaXXIO0r'o KaHalia
OTACIBHO, CJIIOBO «HCI/ICHpaBeH», CCJIM JaTYHUK HCUCIIPABCH UJIX HCIIPABUJIBHO IMOACOCANHCH.

KHonkamMu «BIIEBO» U «BIPaBO» MOXKHO BBIOpaTh HeEOOXoAWMBIH mapameTp. llpu 3TOM
0TOOpaxkaroTcsl mapaMeTpbl, COOTBETCTBYIONIME paHee BhIOpaHHOI cucteme. [lapamerpsl 0603Hauar0TCA
Ha JXXKU cnenyronmm odpazom:

—  «G1,G2,G3 M3y — Texymuii 00beMHBIH PacXoI IIEPBOro, BTOPOTO M TPETHEro KAHAJIOB BBIOPaH-
HOM CHCTEMBI, M/4;

— «MI1,M2,M3 1/9» — TeKymuid MacCOBBII pacxo] IJis MEPBOrO, BTOPOTO U TPETHEro KaHaJOB BBI-
OpaHHOW CHUCTEMBI, T/4;

—  «1,t2,t3 °C» — temmeparypa Ajsi MEPBOTr0O, BTOPOTO U TPETHEro KaHAJIOB BHIOPAHHOI CHUCTEMBbI
TC, °C;

— «dt °C» — pa3HOCTh TeMIIepaTyp MEXAy MepBbIM U BTOpbIM KaHasiamu TC, °C;

— «P1,P2,P3 atmM» — TekyIiee 1aBleHUE MEPBOTO, BTOPOrO U TPETHEro KaHAIOB BIOpaHHOW CHCTe-
Mmbl [1/1, aT™;

— «Q I'kan/g» — Tekylee 3HaU€HUE KOJIMYECTBA TEIUIOTHI cucTeMbl, ['kan/yac;

— «txB °C» — Temneparypa xoia01H0i Boabl, °C.

— «CDOpMy.Ha» - q)OpMy.Ha, 10 KOTOpOI>'I B HACTOSIIUM MOMEHT IMPOU3BOJUTCA BBIYHUCIICHHUC KOJIHUYC-
CTBa TCIIJIOThI

- «MaKCI/IMYM 3a 4ac» - MaKCUMAJIbHBIC 3HAUYCHUA U3MCPACMBIX BCIIMYMUH 3a HOCJIGIIHI/Iﬁ qacC (MaK-
CHUMAJIBHOT'O 4aCOBOI'O pacxo,ua)

4.1.3.3 BerBb «HakomjieHHbIe JTAHHBIE»

[TyHKT MeHIO TpeAHa3HaueH [Uisi TPOCMOTpPa HAKOIUIGHHBIX (MHTErpajbHBIX) 3HAYCHUU
U3MEPSIEMBIX TTAPaMETPOB.

Ha Bepxneit crpoke KKHM nossutcs Haanuce «HakomneH. manueie». B HmxkHen ctpoke XKKU
MOSIBUTCS OJJHA U3 KOMOWHAINI CUMBOJIOB, 0003HAYAIOIINX MapaMeTp.

KHonkamu «BieBO» U «BIPaBO» MOKHO BBIOpaTh CUMBOJI HeoOxoauMmoro napametpa. [lapamerpst
0003Ha4Yar0TCsl HA UHIUKATOPE CIEAYIOIUM 00pa3oMm:

«E T'kaJ» — HaKOIUIEHHOE KOJIMYECTBO TEIIOTHI BBIOpAaHHOM cucTeMsbl, ['ka;
—  «Tp w» — noaHOE BpeMs paboThl Ipubdopa, 4;

— «V1, V2, V3 M3» — HaKOIUIEHHBIH 00BEM /1711 IEPBOT0, BTOPOTO U TPETHEr0 KaHAJIOB BhIOpaHHOU

CHUCTEMBI, M°;

— «M1, M2, M3 1» — HaKOIUIEHHasl Macca JJisl IEPBOro, BTOPOTO U TPEThETro KaHAJIOB BHIOpPAHHOM
CHCTEMBI, T;

— «J/lomosHuTEeNbHO->TH Y» — BpeMsi HApaOOTKHU NIPU HOPMAJIbHBIX YCIOBUSX AJI BRIOPaHHOH CH-
cTeMsl, 4. Mi3MeHseTcs TOJIBKO B KOHIIE OUEPETHOr0 Yaca Ha BEIMYMHY HOPMaJIbHON HapaOOTKH 3a
MPOIIEIINH Yac.

HpnMeanne: HOPMAJIbHBIC YCJIOBUSA — PACXOJ HAXOJAUTCA B JONYCTHUMBIX MpEACIaX, Pa3sHOCTb TEMIICPATYpP 0oJIblIe MUHH-
MaJIbHO ﬂOHyCTHMOﬁ 1 BCC JATUUKU, ITPEAOCTABIIAIOIIHNC MTAPAMETPhI YIaCTBYIOIINE B BEIYUCIICHUN SHCPIUU, UCIIPABHBI.

4.1.3.4 BerBb «IleuyaTb» (ecjiu B npuéope yCTAHOBJIEH KOHTPOJLJIEP MeYaTH)

Ha Bepxneir crpoke XKW nossutcs Haanuch «lledaTe», B HMKHEW CTPOKE MOABUTCA OAWH W3
BApUAHTOB apXHBa.

Kuonkamu «BieBo» u «BIPAaBO» MOKHO BLI6paTB OIWH U3 CICAYIOIUX apXHUBOB UL NICHATH:
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— YacoBOW
— CYTOYHBIH
— MeCHAYHBIH

[Tocne BbIOOpa TpeOyemMoro BapuaHTa HEOOXOAMMO HaXaTh KHOIKY «BHH3», YTOOBI YTOYHHUTH
3aJjaHie Ha TedaTh. Hampumep, mocie HaxaTusi KHOIKH «BHU3» B pekuMe «YacoBBIX JaHHBIX» ITa
HA/IMMKUCHh TIOSIBUTCSI HA BEPXHEHW CTPOKE, a HA HIDKHEH CTpPOKe MOSIBUTCS Bompoc «Jlara:» m mocieaHee
YKCIo (1aTa), KOraa MpOU3BOIMIIACH ITOCIIEIHSS 3aliCh B BRIOpaHHBINA paHee apxuB. JIeBbie qBe UMD
YKa3bIBAIOT JIEHb MECsAIIa, CPETHUE MECHII, a MpaBbie MUQPPHI YKa3bIBAIOT roj1. HaxkuMasi KHOTIKH «BJICBOY
U «BIPABO» MOXXHO BBIOPATh JICHb, JJISI KOTOPOTO HEOOXOJAMMO pacrieyaTarbh NMO4YacoBble NaHHbBIE. J[is
Mojiesieil mpuOopoB ¢ Gojiee YeM OJHOW CHCTEMOM, TOMOIHUTEIHFHO He0OX0auMo BeIOpaTh cucreMy (1-
V10, 2-yI0 WK 3-10).

Hanee, mociie Ha)xaTUsi KHOIIKM «BHU3», Ha dKpaHe mosiBuTcs Haanuch «Hauate meuats?». Ecin
CHOBAa Ha)kaThb KHOIIKY «BHM3» TO HAUMHAETCAd NPOLECC IE€YaTH M HA DKpAaHE MOSABUTCSA HAIIUCH
«[Teuatp». B aTOM pexkxume Db obecrnieuynBaeT AUATHOCTUKY BKJIFOYCHUS MPUHTEPA U HATUYHUS OyMarw.
Ecnmu 6ymaru ve Oyner, Ha JKKU mosiButTcst coorBeTcTByMOIIEee coobmenue. [1o okoHuaHuu pacnevyaTku
JMAJor TIEPEBOAUTCS Ha TJIaBHBIM YpoBeHb MeHI0. Jluanor medyat «CyTOYHBIX JAHHBIX» MOCTPOEH
AQHAJOTMYHO, HO TEIUIOCYETUMK IMONPOCUT YKa3aTh C KAKOTO JHS HAJI0 HAayaTh [eYaTaThb U KaKUM JHEM
3aKOHYHUTh. B peknMe rneuatu KHONKYU KiIaBuaTtypsl Db UMeEIoT cienyroiiee 3HaUeHHE:

— «BHHU3» — HA4YaThb UJIK MMPOAOJIKATH II€YaTh, HAIIPUMCEP, ITOCJIIC OCTAHOBKH JJIA 3aIllPpaBKHU O4YCPCIHO-
I'o JIuCTa 6YMaFI/I;

— «BBCPX» — BBIXO/ U3 pCKUMaA I1€UaTH.

Bo Bpems neuaru B BepxHei crpoke XKW cooOmiaer 06 ommbOkax, KOTOpble BO3HUKAIOT MpPU
nevartu, HanpuMmep «Het Oymaruy.

Ha Bcex pacmedaTkax apXHMBHBIX IMapaMETpOB UMeeTcs cTojiben Tabmuibl ¢ Ha3zBaHueM «Kon
omuOKm». OMMOKN KOTUPYIOTCS ASCATUYHBIMA ITU(paMHU U UMEIOT CIIeIyroliee 0003HaueHUE:

- 1-B OJITHOM M3 KaHaJIOB 3apCruCTprupOBaH pacxXo TCIINIOHOCUTECIIA (BO,I[BI) 0oJIbIIIE MAKCUMAaIbHO-
I'0O 3HA4YCHMUA,

— 2 — B O/IHOM W3 KaHAJIOB 3apETUCTPUPOBAH PACXO]l TEIUIOHOCUTENS (BOBI) MEHBIIIE MUHUMAIIbHO-
r'0 3HAYCHUS;

— 3 — pa3HOCTh TEMIEPATYP MEKAY MOJAIIIUM U 0OpaTHBIM TPYOOIPOBOIAMU MEHBIIIE MHHHMAIb-
HOW;

— 4 — neucnpasHocts TC;

— 5 — neucnpasuocts J/1;

— 6 —HeucmpaBHOCTH KaTyIKu UHAYKTUBHOCTU DI1P;

— 7 — BHyTpeHHss omnOKka Db TernocyeTunka;

— 8 — OBUIO BBIKIIFOUEHO [MUTAHME HA JAHHOM 4ace.

4.1.3.5 BerBb «ApXHUB»

IIyHKT MEHIO IpeAHa3sHAa4eH I I[POCMOTPA YacCOBBIX, CYTOYHBIX WM MECSIYHBIX aAPXUBHBIX
JAaHHBIX H3MepseMbIx nmapamerpoB. Ha Bepxueit crpoke JKKW nosiBuTcs Haanuce «ApxuB», B HUKHEN
CTPOKE MOSIBUTCS OJVH U3 BAPUAHTOB apXUBa.

KHOHKaMI/I «BJICBO» U <<BHpaB0» MOXHO BI)I6paTI) OIUH U3 CJ'IG)IYIOI_HI/IX BapI/IaHTOBI
— YacoBOH
— CYTOYHBIN
— MecCSIYHbI

Bribop nmaTel M BpeMeHM A MPOCMOTpa TpeOyeMOoro apxuBa MPOM3BOIUTCS MO aHAJOTHYHOU
cxeMe onmucaHHoi B myHkre 4.1.3.4
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[TapameTpsl, 0TOOpakaeMble Ha MHIUKATOPE TPU IPOCMOTPE apXHBa:
— «E I'kaj» — HaKOTUIGHHOE KOJIMYECTBO TEIJIOTHI BBIOPaHHOU cucTeMsl, [ ka;
— «V1,V2,V3 M3» — HaKOTUIEHHBIH 00beM BEIOpAaHHOW CUCTEMBI, M3;
— «M1,M2,M3 1» — HaKOTJICHHAs] Macca BRIOPAHHOMN CHUCTEMBI, T;
— «t1,t2,t3 °C» — cpenHee 3HaYCHHE TEMIIEPATyp BEIOpaHHOM cucTembl, °C;
— «P1,P2, P3 aTtm» — cpeaHee 3HaueHUE JaBICHUN BEIOPAHHON CUCTEMBI, aTM.
— «txB °C» — cpenHss TemnepaTypa XosuoaHou Bopbl, °C.
— «Koxa omubku» - 3a)uKCUPOBaHHBIC 32 HHTEPBAJI OMIMOKH (CM. BbIlEe B yHKTE [TeyaTs).

— «®opmyaay» - GopMyJsbl, IO KOTOPHIM, 32 YACOBOM WJIM CYTOYHBIH MHTEPBAJ BPEMEHH COOTBET-
CTBEHHO, MPOU3BOAMUIIOCH BBIUMCIIEHUE KOJINYECTBA TEIUIOTHI. J[J1s1 4acOBOIro apXuBa MOKa3bIBAETCs
¢dbopMyIa, Mo KOTOPOH JOJIbIIE BCEro 3a 4ac CUMTANAch dHeprus. [ cyTOUHOro apxuBa MOKa3bl-
BaeTCs CHUCOK (hOPMYJI, KOTOPBIE HCIIOIB30BAINCH B TEUYCHHUE CYTOK, Yepe3 3aIATyIO.

— «HaxkomieH. JaHHBIe» - TIPOCMOTP Cpe3a HAKOIUICHHBIX JaHHBIX HAa KOHEIl BRIOPAHHOTO JHS WU
Mecsia (MPUCYTCTBYET MPHU MPOCMOTPE apXUBOB HE BO BcexX Mpubopax).

— «THp u» — (HOpMasTbHAs HapaOOTKa) BpeMsi pabOThI BEHIOPAHHOM CHCTEMBI B CIIydae, €Clii KOH(pH-
rypauus kanainos JIIP, BC, TC u I/l B nonycke, a Takxe eciii Bce JaTYMKU UCIIPABHBI,

— «TaBap u» — (aBapusi) HapaOOTKa BBIOPAHHOM CHCTEMBI €CIIM XOTh OAMH AATYMK BIMSAIOLIMHA Ha
noxcuet E Hencnpasen;

— «Teyx u» — (cyxoii) HapaOoTKa BHIOPAHHOI CHCTEMBI €CIIH:

= xota0s1 onuH DIIP cyxoii uau oOpeIB CBsI3U MPUOOpa € ANEKTPOJIaMU U CUCTEMa 3aKphITas
WJTU OTKpBITas 6e3 pesepca

= o6a JOIIP cyxue mnm OOpBIB CBSI3M NpUOOpa C DSJICKTPOJAMH, a CHCTEMa OTKpHITas C
peBepcom

—  «TTMnp 4» — (TemMneparyp) yBeIu4MBaeTCs, €CJIM Pa3HOCTb TEMIIEPATYp HE B JOIYCKE;

— «Tmax u» — (pacxon OoJbIIe MAKCHMYMa) YBEIMYMBACTCS, €CIIM TEMIIEpaTypa B JIOIYCKE U pac-
XOJI 10 XOTs1 ObI OHOM TpyOe Oosblile MAKCUMYMA;

— «Tmin u» — (pacxo/ MEHbIIIE MUHUMYMa) YBEJITHUUBACTCS, €CITH TEMIIepaTypa B JAOIMYCKe, pacXxoj
1o o0euM TpyOaM MEHbIIIe MaKCUMyMa U:

= Jlyig 3aKpbITON CUCTEMBI, PacXo/1 MO JIF000M TpyOe MEHbIIIE MUHUMYMa;

= Jlns OTKPBITON CUCTEMBI, pacxo/]l B Mojaromlel TpyOe MeHbIlle MUHIMYMa WM OHA cyXas U
pacxo] B 00paTHOI TpyOe MeHbIlle MUHUMYyMa WJIM OHA CyXasl.

—  «Tp w» — Bpems NOoJHON padOThI TEMIOCUETYHKA.
Tup+Tasap+Tcyx+Tmmnp+Tmax=Tp

4.1.3.6 Bersb «/laTa/Bpemsa»

JlanHas BeTBb IpeIHA3HAYCHA JIJIT OTOOPAKEHHS TEKYIIETO BPEMEHHU U TEKYIIEH J1aThl.

4.1.3.7 BerBb «YCTAaHOBKHU»

JlaHHass BETBP MEHIO CIYXKHT Il IPOCMOTpPA IapaMETPOB HACTPOWKHM TEIJIOCUETYMKA H
KOPPEKTUPOBKU HEKOTOPBIX U3 HUX.

Ha Bepxneii crpoke JKKU ocranercst Hagnucs «YcranoBku». Ha HuxknHen crpoke J)KKU nosiBurcs
OIMH W3 HWXKENeXallluX YypPOBHEH, KOTOPBbIH MOXKHO BbIOpAaTh KHOIKAMH «BJIEBO» U «BIIPABOM.
CxeMaTu4HO 1epeBO MEHIO IPUBEJICHO Ha PUCYHKE 4.
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YcTaHoBKM

F2
\d
F2
MapameTpbl cucTem
F1 F4
F2 F2
MN3ameHnTb KoHcTaHTa txB
t1-t2 MUHUMYM
OwarHocTuka Cesi3b
MocnenH. noBepka Mopenb
MO BbMUCIUTENS
| —
[ata / Bpems 3uma
| |
Ces3b Neto
| |
MevaTb BhikniounTe Ceitvac
| 3awuTy

3alyLleHHble HacTp

—

MapameTpbl cuctem

McToYHNMK txB

KoHcTaHTa txB

t1-t2 MuHNUMYM

F2

——

Necuctembl/Tun

Pacxon

Temnepatypa

[aBneHne

Pucynok 4. Bri6op BeTBU «Y CTaHOBKU»

4.1.3.7.1 BerBsb «IlapameTpsl cucTeM»

B naHHOW BETBH OCYIIECTBIISIETCSI TPOCMOTP HAaCTPOEK M3MEPEHUN M BBIYMCICHMM U KaXIOU
cucteMbl. KommuecTBo cucteM omnpenenseTcs MoIeNnbio mpuoopa.

[Tpu HaxaTuu KHONIKK «BHU3» Ha 3KpaHe 0TOOPa3UTCsS HOMEP U TUI CUCTEMBI.

Bo3Mo)kHbIE BapHaHTBl THUIA CHUCTEMbI, KOTOpPbIE MOXXHO YCTAHOBUThH C KJIaBUATyphl MpHOOpa,
npefcTaBieHbl B Tabmune 4. Tunm cucrembl 3afaeT mapaMeTpbl, KOTOpble OyIyT H3MepAThC,
HaKaIlJIMBaThCs B apXHUBeE MpUOopa, a TakKe 0TOOpakaThCs Ha DKPaHe.

Tabmnuna 4

Bo3MoskHBIE THIIBI ApxuBHUpyeMbIe Haznavenue
cucrempr ¢ napaMeTrpsl
Brixnrouena - Cucrema He UCIIONIB3yeTCS
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Bo3mo:xkHbBIE THIIBI ApXuBHpYyeMbIe Hasnauyenue
cucrempr ¢ napaMerpbl
VYHuBepcalibHas IByXTpyOHasi OTKpbITast
ABTO 2pacx 2temn E, V1, V2, M1, CI/ICTeS[a. B03Moz>[1<g1j1{ ggﬂI/I OTKaJII/II)6pO-
M2, t1, t2, Px ’
BaH, peBepc.
YHuBepcalibHas IByXTpyOHas OTKpbITast
E, V1,V2, M1, CcHCTEMA C JOMOJHUTEIBHBIM U3MEPEHHU-

ABTO 2pacx 3teMn

M2, t1, t2, t3, Px®

€M TeMIIepaTypbl, HAlpUMeEp yJIUYHasl.
Bosmosxken, ecnu oTkanuOpoBaH, pesepc.

ABTO 3pacx 2teMn

E, V1, V2, V3, M1,
M2, t1, t2, Px©

YHuBepcaibHas TpeXTpyOHast OTKPBITAs
cucrema. st Tpeteii TpyObl u3Mepsiercs
TOJBKO 00beM. Bo3morkeH, eciit oTka-
TOpoBaH, peBepc I MEPBHIX ABYX

TpyO.

ABTO 3pacx 3temn

E, V1, V2, V3, M1,
M2, M3, t1, t2, t3,
Px@

YHuBepcalbHas TPeXTpyOHast OTKPHITAs
cuctema. TpeTbs TeMieparypa usMepsier
TeMIeparypy Tperbeil Tpyost. Bo3mo-
JKEH, €CIIU OTKAIUOPOBaH, peBepc s
HEPBBIX JIBYX TPYO.

Oueprus 1kH 3akp

E, V1, M1, 11,12,
Px@

3akpeITast IByXTpyOHas crucTemMa ¢ u3Me-
pPEHUEM Pacxo/ia TOJILKO Ha MOJaroIen
TpyOe, a TemnepaTypbl Ha 00eunx.

DHeprust 2KH 3aKp

E, V1, V2, M1,
M2, t1, t2, Px@

3akpbiTas 1ByXTpyOHas cuctema. 3me-
peHue pacxoja U TeMIepaTypsl MPoU3-
BOJIMTCSI Ha MOJAroIeil 1 Ha 0OpaTHOMN
TpyoOe.

OHeprus 2KH OTKp

E, V1, V2, M1,
M2, t1, t2, Px@

OTkpbiTas AByXTpyOHas cucrema. M3me-
peHue pacxo/a u TeMIIepaTyphl IPOU3-
BOJMTCS Ha MOJlarolell 1 Ha oOpaTHOM

TpyOe.

OHeprus 2KH 3Kp IAM

E, V1, V2, V3, M1,
M2, M3, t1, t2, Px@

3akpeITas AByXTpyOHas cuctema C Mo
nuTkoi. M3mepenune pacxoaa u TeMriepa-
TypbI IPOU3BOIUTCS Ha MOAAIOLIECH U Ha
obpatHoit TpyOe. s moAnuTKy u3Mepsi-
eTcs TOJIbKO 00beM, a TeMmepaTypa Oe-
percs t2 (TeMnepaTypa oOpaTKH)

OtomnneH 2KH 3aKp

E, V1, V2 M1,
M2, t1, t2, Px@

3akpbITast IByXTpyOHasi CUCTEMa OTOII-

nenus. M3mepenune pacxoja u reMmepa-

TYpbl IPOU3BOAUTCS HA MOJAIOIIEH U Ha
obpatHoi1 TpyoOe.

I'BC nupkynsanus

E, V1, V2 M1,
M2, t1, t2, Px@

OTkpebiTas ABYXTpyOHast cuctema. M3me-
peHune pacxoja ¥ TEMIEPATYPbI IPOU3-
BOJIUTCS Ha TIOJjaroIeil 1 Ha 0OpaTHOM

TpyoOe.

I'BC TynukoBas

E, V1, M1, t1, Px@

OTkpbITast OMHOTPYOHAs cucteMa (Ha
BbITHKaHuE). I3Mepenue pacxoja v TeM-
nepaTypsl IPOU3BOIUTCS HA MOAAOIIEH
TpyoOe.

Benrtun 1 xaH 3akp

E, V1, M1, 11,12,
Px(

3akpbITas IByXTpyOHasi CICTeMa BEHTHU-
JSIUH ¢ U3MEPEHUEM pacxojia TOIbKO Ha
nofaroniei Tpyoe, a TeMIepaTyphl Ha
obenx.
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Bo3mo:xkHbBIE THIIBI ApXuBHpYyeMbIe Hasnauyenue
cucrempr ¢ napaMerpbl
3akpbITast IByXTpyOHas cCCTeMa BEHTHU-
Bertis 2KaH 3akp I|§/1|2V:tli \g, II;/)I(Z(Lé nsun. Vi3mepenue pacxona u TeMepa-
11,12, TYpbl IPOU3BOAUTCSA HA MOJAIOIICH U Ha
obpatHoi1 TpyoOe.
O06mwem pacxn 1kan V1, Px® N3mepsieTcs pacxo 0JHOU TPYOBI.
O06mwem pacxn 2KaH V1, V2, Px@ W3mepsieTcs pacxof IByX TpyoO.
N3mepsieTcs pacxo 0JHOU TpyOBbl, HO,
O0mwem 1kH peBepc V1, V2, Px@ eciii O0OHApYKEeH PEeBEPCUBHBIN pacxo,
o0beM HakaruimBaeTcs B V2
Temneparypa 1kan t1, Px@ H3mepseTcs TONbKO OJHa TEMIIEpATYpa
Temnepatypa 2kaH t1, t2, Px® N3mepsieTcs aBe Temuneparypsl
Maccs pacxn 1kan V1MI1,t1, Px@ Msmepsiercs p AcXOM M TeMriepatypa o
HOH TpyOBI
Maccs pacx 2xan Vl,t;-/12t,2 !\/IPZI).(,(ZI\/IZ, N3mepsiercs pacxoTz;) §6TeMnepaTypa JBYX
Hcrounuk temnotel. [loagnutka He y4uu-
E V1 V2 ML TeiBaeTCs. OTKpBITast ABYXTpyOHas cH-
KortenbHas xoun.B. l\/1|2, ti, t2: PX(Z, crema. M3amepenue pacxona u remiepa-

TYpbI IPOU3BOAMUTCS Ha MOJAOIIEH U Ha
obpatHO# TpyOe.

Korensuag noamnur

E, V1, V2, V3, M1,
M2, M3, t1, t2, t3,

Hcrounuk temnorsl. [loanuTka Temion
BoJI0M. TpexTpyOHast OTKpBITasi CUCTEMA.

Px(@ E = Enon — Eobp - Enoan
KomOuHammst (0coObIf THII CUCTEMBI) 3a-
Jpyroe @ JIaH C OMOIIbIO Iporpammel «Configury.
CMm. HIDKE
IIpumeyanue:

1) HeKOTOpHe MOZCIIN TCINIOCUCTYUKOB MOI'YT HUMCTH OI‘paHI/I‘-IeHHHﬁ Ha60p N3 YKAa3aHHBIX B

Tabauie 4 TUIIOB.

2) Px - I/I3MepeHHe JaBJICHHUA BKIHOYACTCA / BBIKITFOYACTCS OTACJIBHO OT 1 A0 3 KaHallOB HE
3aBHCUMO OT THUIIA CUCTCMBI U KOJIMYCCTBA KAHAJIOB paCXO0da U TECMIICPATYDP.

3) Buumanue! Bo3mMoxkHO 3a1aTh U J1t00BIE ApyrHe KOMOWHAIMU U3MEPSIEMbIX U apXHBHPYEMbIX
napaMeTpoB ¢ MOMOIIbI0 porpamMmbl “Configur”. Tum cucTeMsbl P 3TOM €CTh KOMOMHALIUS U3
Ha3BaHMs, 3HAK HaJM4uus peBepca, KOJMYECTBAa KaHAJIOB pAcXoj]la, KOJIMYECTBA KAaHAaJOB
TeMIIeparypsbl, (opMysia SHEPTHH.

e Haszpanue: «3upr» - Oueprus, «Otomn» - Ortomnenue, ['BC, «Bentn» - Bentumsanus,
O6wem, «Tmmp» - Temneparypa, Macca, «Koten» - ICTOUHUK TeTI0THI

e 3Hak ‘-* (MuHyc) — PeBepc paspenieH

e Pacxon: 1, 2 unm 3 kanana. O6o3Havaetcs OykBa ‘p’ u mudpa.

e Temneparypa: 1, 2 unu 3 kanana. O6o3Havaercs OykBa ‘T’ u uudpa.

e dopmymna: mycro - DHepruu Her, «3akp» -E=M1(h1-h2) 3akpsiTas, «otkp» - E=E1 - E2

OTKpHITas, «3kan» - E = E1-E2-ES3,
rae Ei = Mi(hi — hx), a E3 — sHeprus tpetbeii TpyObl.

e Ectp apyrue omnumu, KOTOpble HE OTOOpakaloTCs B HA3BaHUM TUNA CUCTeMBl: 13 = 2, u
oJlIHOKaHaNbHbIN pacxoq HO DIIP Ha oOpartke.
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Jlamee HakaTMeM KHOIIOK BJICBO/BIIPABO BBIOMpAeTCs Ta CHUCTEMa, NapaMeTpbl KOTOPOW
HE00XO0IUMO MPOCMOTPETh.

[TynkTel MeHI0 «IlapameTpbl cuctemy»:

1) «Pacxom» - oToOpaXkaeT mapameTpbl KaHaJIoB pacxoja: GMax — MaKCMMaJIbHBIN pacxo/] KaHaa,
Gmin — MuHUManbHBIA pacxon KaHaia, /mamerp marymka pacxona, N- 3aBojckoi HoOMmep
Jnartyvka pacxojaa, KaanopoBounble (HacTpoeuHble) KO3 GUUMEHTHI 1S BCTPOCHHBIX KaHa-
JIOB U3MEPEHUS pacxo/ia il MPSIMOro U PEBEPCUBHOIO HAMPABIICHUS MTOTOKA KUIKOCTH.

2) «Temnepartypa» - oToOpakaeT MapaMeTphbl KaHAJIOB TEMIIEPATYphl: KaTHUOPOBOUYHBIC (HACTPO-
e4HbIC) KO PHUITUEHTHI H3MEPEHUS TEMITEPATypPhI

3) «/laBjieHHe» - OTOOpaXkaeT MapaMeTpbl KAaHAJIOB JaBJICHHS: MCTOYHHUK JaBlicHHs (KOHCTaHTa
WIA UW3MEPEHHWE), 3HAaYCHHWE KOHCTAHTBl JABICHHS, KaJMOpPOBOYHBIC (HACTPOCYHEIC)
KOX(UITUEHTBI JJI1 U3MEPEHUS TaBIICHUS.

4.1.3.7.2 BerBb «KoHcTaHTa txB)»
B manHOIT BeTBH OCYIIECTBIISIETCS TPOCMOTP HACTPOCK IS TEMIIEPATYPHI XOJIOJHON BOJIBI, & TaK XKe
ee TeKyIliee 3HaUYCHHE:

1) 3uma. Haxare «Bum3» - «C garel:» - Aara Hadala oTpe3ka, TXB — 3Hau€HHE KOHTAHTHI IS
ATOTO OTpE3Ka.

2) Jlero. Haxath «BHu3» - «C maTel:» - JaTa Havajga OTpe3ka, TXB — 3HAUCHHUEC KOHTAHTHI IS
3TOr0 OTpE3KA.

3) Ceiiuac — noka3pIBacT TEKYIllee 3HAUYCHHE TEMIIEPATYPhl XOJI0HON BOJIbI, KOTOPOE B HACTOSIIUI
MOMEHT HCIOJIB3yeTCS ISl MOJCYeTa SHEPruu. DTO JHOO0 3HAYECHUE KOHCTAHTHI TEKYIIETO
BPEMEHHOT'O OTpe3Ka (eciau 3aJaHO0 HMCIOJIb30BaTh KOHCTAHTY), JIMOO TEKyIlee H3MEPEHHOE
3HAUYCHHUEC tXB.

4.1.3.7.3 BerBb «tl —t2 MUHUMYM»

B BeTBM ocymiecTBisieTCs IPOCMOTP MHUHMMAIBHO JOIYCTUMOM Pa3sHOCTH TeMIIepaTyp MOJa4yu U
00paTKH, MPH KOTOPOIL ellle OCYIIECTBISIETCS MOICYET U HAKOIUIEHHE MapaMeTpoB B apxuB. Eciu tumnom
CHUCTEMBbI HE€ 3aJaH IOJCYET JHEPIMiM WIM CUCTEMA C OJHOM TEeMIepaTypoil, TO JAaHHBIA MapaMeTp
UTHOPUPYETCH.

41.3.7.4 «CsBa3p»

B nanHoii BeTBU ocyIecTBIsIeTCs IPOCMOTp HacTpoek nmopra RS232 u RS485.
«Tun cBsa3uw» - Kakoil mopT akTUBEH U €CTh JIU MOAJEPKKA MOIEMA.
«Anpec npudopa» - anpec B cetu RS485.

«CKOpOCTBb» - CKOPOCTh IOPTA B O0AAX.

41.3.75 «Mopean»
OTtoOpaskaeT Ha3BaHUE MOJIEH MPUOOpA.
4.1.3.7.6 «I1O BeIYuCANTEID

OTto0OpaxkaeT BepcUI0 MPOrpaMMBbl Ipudopa.
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4.1.3.7.7 «IlocaeaH. moBepKa»

B sTomM mnyHkTe mpuOOp MOKa3pIBaeT JAaTy IOCIEAHEW oOlepalud TOBEPKHU BBIMOJIHEHHON C
MOMOIIIBIO TTporpaMMbl RsMon. DTa f1ata 3anmuchiBaeTCs B OTACIBHYIO 00JaCTh HECTHPACMO (apXUBHOI)
namsTH Npubopa aBTOMaTUYeCKH, 0e3 yuacTHs oreparopa.

B cBs3u ¢ Tem, uTo:

1) B rtemnmocuerdmkax-peructparopax  "Maruka" Bce  KaauOpOBOYHBIE  (HACTPOCYHEIC)
KO3(PULIMEHTHI 1JIs1 3JI€KTPOMAarHUTHBIX KaHAJIOB U3MEPEHHsI pacxo/a, Ul KaHaJIOB U3MEPEHMUS
TEMIIEPATYP U JABJIECHUS MOTYT U3MEHSTHCS TOJIBKO Iporpammoit RsMon

2) IIporpamma RSMon ux u3MeHsieT HEe MPOM3BOJIBHO, @ TOJBKO B CIy4ae MPOBEICHUS ONEpaIiu
IIOBEPKU COBMECTHO C IepeKanuOpoBKOil nmpubopa, MyTeM X aBTOMaTHYECKOI'O BBIYMCICHUS U
3anucu

, TaHHas JIaTa TaK ’Ke IMOKa3bIBacT, KOT/Ia MMOCIIEAHMUI pa3 MOTJIH OBITh M3MEHEHBI KaaIMOPOBOYHbIE
(macTpoeunbic) KO3)PHUIIHEHTHI.

JeiictByronue K03 PUIMEHTH MOXKHO MMOCMOTPETh Ha 3kpane mpudopa (cm. 4.1.3.7.1 «Ilapamer-
PBI CHCTEM») WM 3aKa3aTh MX PACledyaTKy y MOBEPUTEIsl, TPOU3BOJUBIIETO MOCIEAHIOI TTOBEPKY C TO-
MOI1IbIO ITporpammel RsMon.

Ecnu noBepka ocyiecTBisiercss 6€3 nmpuMeHeHus nporpammbel RSMon, To nannas gata He U3MeEHs-
eTcsl.

Jary mocnenHeill moBepkr MOKHO y3HaTh B (DenepasbHOM rocynapcTBEHHOM HH(DOPMAIMOHHOM
¢donne ®I'MC "Apumun" nim, eciu BbIAaBaJIOCh, B CBUIETENBCTBE O IIOBEPKE.

4.1.3.7.8 «/luarHoCTHKA)»

[Tapamerp mJis BHYTPEHHETO WCIOJIB30BAaHUS HW3TOTOBUTENEM mpuOopoB. He momiexut
UCIOJIb30BaHUIO0 KOHEYHBIMU MOJIb30BaTEIIMU MTPHOOpA.

4.1.3.79 «U3mMeHUTH»

B nanHOI BETBU OCYIIECTBIIAETCS U3MEHEHHUE T10JIb30BATEIbCKIX HACTPOEK.
[TyHKTBI 3TOM BETBM (AJ151 OTAEIBHBIX MOJIENIEH HEKOTOPBIE ITYHKTBI MOT'YT OBITh HEIOCTYIIHBI):
1) «/laTa/BpeMs» - CIIyXHT Uil KOPPEKTHPOBKU BPEMEHH (44:MM:CC) U aThI (/I-MM-IT);

Boiins B 1aHHYIO BETBb MEHIO, YCTAHABIMBACTCS TEKYIas JaTa, 3aTEM, IEPEBEI MApKep KHONKON
«BIIPaBO» Ha CBOOOJIHOE 3HAKOMECTO IMOCJe KpalHel mpaBoil udpel, HAXKaTh KHOMKY «BHU3Y, PU 3TOM
B namsTh npubopa OyayT 3aHeceHbl OTOOpakaeMble 3HA4YEHHs JaTbl, a MpuOOp mHepeiéT K BETBU
ycTaHOBKM BpeMeHH. [logpoOHee BBOJ YMCIOBBIX 3HAUEHUM MPOU3BOAMTCSA cOrjacHO NMyHKTy 4.1.1.2
HACTOALIEH MHCTPYKIIMU 10 SKCIUTyaTalluH.

2) «CBs13b» - 03BOJISIET U3MEHUTH HapameTpbl nopta RS232/RS485. TTyHKTHI:

o «Tum cBs3m» - 3amaer, kakoi mopT akTtuBeH (RS232 wmu RS485) u BkmtoueHa nm
MoJIIeP KKa MoJIeMa.

e «Aapec npudopa» - 3aaet ajgpec npubopa, Korjga akTueH nopt RS485.
e «CxkopocTb» - 3a71a€T CKOpPOCTh Nepenaun gaHHbIX 9600 umu 19200.

3) «SI3bIK» - B MHOTOSI3BIKOBOW BEPCHUU MPOTPAMMHOTO OOECIieueHuUs] pUOopa Mmo3BOJISAET 3a/1aTh
SI3BIK MEHI0, BHIBOJIA COOOIICHUH M pa3MEPHOCTEH.

4) «IleyaTh» - HaAcTpoiika BCTPOSHHOTO KOHTpoOJUIepa MpuHTepa (ecnu oH ecTh). [lo3Boiser
HACTPOUTh BBIBOJI MOJ KOHKPETHBIA MPUHTEP (IPUHTEP JOJKEH UMETh BCTPOCHHYIO TaOJIHILy
HauyepTaHUI KUPUIUIMLIBI), a TaK K€ U3MEHUTh HAJIMYUE U COJIEP)KMUMOE CTOJIOUKOB OTYETA.

e «O0mmMe HACTPOMKM» - HACTPOIMKA BBIBOJI O]l KOHKPETHBI MaTPUYHBIN MPUHTEP. MOKHO
3a7aTh KOJUPOBKY pycckux cuMBoJIoB «JIOC 866y wmu «Windows 1251», a Tak ke ykas3artb
100aBIIATh MJIM HET KO KOHI[A JINCTA.

o «Ilo cucremam» - IIO3BOJISIET M3MEHHUTh HalM4HE U COACPIKUMOC CTOJIOMKOB OTUETa
OTACJIBHO IO KAXIYIO CUCTEMY yUCTa. Mo:xHO 3a41aTh:
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= Jlns cTonOMKOB pacxoja nevatarb 00beM WIH Maccy
* 3agarh COAEPKUMOE TPETHEro CTOJIONKA TeMIepaTyp: Hu4ero, t3, txs, t1-t2
= 3amaTh COMAEPKUMOE TPETHETO CTONOMKA MaBieHwmii: Hu4yero, P3, P1-P2

5) «3aumieHHble HACTP» - HACTPOMKH, 3AIUINECHHBIC OT HECAHKIIMOHUPOBAHHOTO M3MEHECHHUS (HE
JIOCTYITHBI 0€3 BCKPBITHS ITPUOOpPA).

A Jis BXonma B 3TOT MYHKT, nepeMbiuka “BL” nomkHa 3aMbIKaTh INTHIPHKH, MTOMEUEHHBIE O€on
pPaMKOoil.
A Ipumeuanue. B Hexkoropeix Bepcusax [IO TemnmocyeTdynka, Bce HACTpolku B «M3MeHUTH»

3alUIIEHBl OT U3MEHEHHs 0€3 BCKPBITHS MpUOOpa, MO3TOMY MYHKT «3allMIIeHHbIe HACTP» (CM. HUXeE)
OTCYTCTBYET, a BCE €ro MHOJIYHKTbl HaXOAATCA HEMOCPeACTBEHHO B BeTBU «M3meHuTh». IlpoBepka
N0JIO’KEHUS iepeMbluku “BL” ocyiecTBisiercs npu BXoze B BETBb «/I3MEeHUTHY.

[ToamyHKTBI 3TOW BETBU (J1s1 OTJEIBHBIX MO/IENICH HEKOTOPHIE ITYHKTHI MOTYT ObITh HEJOCTYITHBI):

1) «IlapameTpsl cHCTeM» - TIPH HAKAaTHU KHONKH «BHH3» U mocieayromeM BbIOOpE KHOIIKaMU
«BneBo/BnpaBo» akTHBHYIO CHCTEMY, TTO3BOJISIET H3MEHUTD:

e «HoBblii THII» - U3MEHUTD THII cUCTeMBbI (cM. 11. 4.1.3.7.1),

e «Pacxom» - U1 UMITYJIBCHBIX KAaHAJIOB pacxona 3anaTh: PuibTpanyio UMIYJIbCOB, YKa3aB
TUT pacxonomepa «INeKTPOHHBINY/ « IMITynbcHBI», Bec nmimynbca.

e «Temnepatypa» - 3ape3epBupoBano st Oyaynmx Bepeuit 110 mpubopos.

L4 «I[aBJIEHI/Ie» - HCTOYHHUK 3HAYCHHA HaBJICHHUA AJA KaXKIA0Io KaHaJja (KOHCTaHTa NI
I/I3Mep€HI/I€), A TaK ¢ BCJIMYUHY KOHCTAHThI JAaBJICHU,

2) «McTounnk txB» - MO3BOJSIET 3a/aTh. HM3MEPATH JIM TEMIICPATypy XOJOJHOW BOIBI HIIH
UCIONIb30BaTh KOHCTaHTy. [y BapuanTta «/3mepeHue», ecinu HakaTh KHONKY «BHU3» MOXHO
yKazaTb HOMEp KaHajla TeMIlepaTyp, 3HA4Y€HHE KOTOpOro OyAeT HCIO0JIb30BaThCA Kak
TEeMIIEepaTypa XOJIO0IHOM BOJIBL.

3) «KoHcranTa tXB» - MO3BOJISAET 33/aTh 3HAYCHHE KOHCTAHTHI TEMIIEPATYPhl XOJOJHON BOIBI IS
BpEMEHHBIX 0Tpe3KoB 3uma/Jleto (cm. m. 4.1.3.7.2);

4) «t1l — t2 MAHHMYM» - MO3BOJISICT 3a[aTh MHUHHUMAJBHO JOMYCTUMOI DPa3HOCTH TeMIIeparyp
nojayu M oOpaTKu, Mpu KOTOPOH ellle OCYIIECTBISETCS MOJCYET U HAKOIJIEHUE MapaMeTpoB B
apxuB. Eciau TunoMm cucteMsl He 3a7jaH NOJCYET YHEPIUM WM CUCTEMA C OJAHOM TeMIIEpaTypou,
TO JJaHHBIN NTapaMeTp UTHOPUPYETCSI.

4.1.4 Tlpumep padoThI ¢ MeHIO Ipudopa
3aganme: ycTaHOBUTH 3HaUeHHE 15 J1/uMN. U NEPBOTrO UMITYIBCHOTO KaHaja.

— HaxoJfACh B KOpHE JepeBa MEHIO, HAKaTh KHOIKY «BHU3», KHOIKAMHU «BJIEBO» U «BIIPABO» BBI-
OpaTh pazzen «Y CTaHOBKH» HaXaTh KHOIIKY «BHH3Y;

— HpH TIOMOIIH KHOIIOK «BJICBO» U «BIPABO» BBIGpaTB pasaci ((I/I3MGHI/ITB», HaXXaTb KHOIIKY
«BHH3»,

— IIpHU IIOMOIIX KHOIIOK «BJICBO» U «BIIPAaBO» BI)I6paTB pasacin ((3aH_[I/IHIeHHI)Ie HAcCTp.», HaXaTb
KHOIIKY «BHU3»,

— MIpH MOMOIIIM KHOIIOK «BJIEBO» U «BIIPaBO» BBIOpaTh pazzen «llapamerpsl cuctemM», HakaTh KHOII-
Ky «BHH3»;

— HPpH IMOMOIIN KHOIIOK «BJICBO» U «BIPABO» BLI6paTB CUCTCMY, IJIA KOTOpOfI HCO6X0,[[I/IMO HU3ME-
HUTb BEC UMITYJIbCA, HAXKATh KHOIIKY «BHU3»,

— IIPH TOMOIIIH KHOIIOK «BJICBO» U «BIIPABO» BI)I6paTI) pasaci «Pacxon», HaXXaTb KHOIIKY «BHU3,
— IIPH TOMOIIIH KHOIIOK «BJICBO» U «BIIPAaBO» BBI6paTI) pasacia «Kanan Gl », HAXKATb KHOIIKY «BHU3).

— HpH INOMOIIX KHOIIOK «BJICBO» U «BIIPaBO» BBIGpaTB pasaci «Bec HUMITYJIbCa», HAXKATb KHOIIKY
«BHHU3». ITOT IMYHKT UMCCTCA TOJILKO, €CJIM HACTPAUBACTCS PIMHyJIbCHI:IfI KaHall.
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Haxarp BopaBo, ocraBuB 3Hak "+". HakaTb KHONKY «BBEpX», HOSBUTCS 4uciao «l», Haxartb
KHOIIKY «BIIPaBO» JUIS NEPEMEIIECHHUs MapKepa B CIEAYIOIyI0 sueliKy. HakaTb KHONKY «BBEpX» IATh
pa3, HOSBUTCS YUCIO «5», HAXKATh KHOIKY «BIPAaBO» Ul IEPEMEIIECHUS MapKepa B CIEAYIOUIYIO SUECHKY.
Haxatp kHONIKY «BHM3», mosBUTCS «Touka» (K n/umm 15.0). IlepeBogum mMapkep KHOIKOH «BIpPaBO» B
KpaiiHee npaBoe NOJ0KEHUE U HAXKUMAEM KHOIIKY «BHHU3».

4.2 CeeroamoaHas MHAUKauMa B npubopax ncnosiHeHus «PU» «PC»

4.2.1 TI'pynnsl u3 aByx cBetoauoaoB «Pacxoxl» u «Pacxoa2».
Kakaas rpymmna cBsi3aHa Co CBOMM KaHAJIOM Pacxojia C TEM )Ke HOMEPOM.

1) Mopraer Toneko «M3mepenue», a «Omuodka» e ropur: DIIP moakiIOYeH MpaBUIbLHO U
ucIpaBeH (MOAKIIOYEH C MPaBUIBLHON MOJSPHOCTHIO U UMEET HOPMAIbHOE COMPOTHBICHUE
KaTyIIKH BO30YXXIEHUsS), a TaKKe pacxoJ B TpyOompoBoje B Mpeienax, Ha KOTOphIe
OTKaJIMOpOBaH pacxooMep.

2) Mopraer «3mepenne», a «Ommoéka» roput mocrossHuo: JIIP ucnpaBeH, HO pacxoj BHE
MpesieioB, Ha KOTOpbIe OTKaIMOpoBaH pacxoiomep (0oibllle MakKCUMalbHOTO, MEHbIIE
MUHHMAaJIBHOTO, TPYOOIIPOBOI CyX0i) mim HapymieHa cBsi3b Ob ¢ anexrpogamu JI1P.

3) He ropur «U3mepenue», a «Ommoka» roput nocrosuuo: Jlu6o DIIP HencnpaseH, 1160
ITOAKJIIOYEH HE BEPHO.

4.2.2 ]Jlpyrue cBeTOAMO/bI.

1) «HeucnpaBHOCTH TEPMOJATYHKOB» paboTacT TONbKO B mpubopax «PCy». Coobiiaet, 4To
OJIMH WJIM HECKOJbKO TEPMOJATUMKOB HEHCIPABEH WM MOJKIOYEH HE BEPHO (OOpHIB,
KOPOTKOE 3aMbIKaHHE, IEPEIyTaHbI IIPOBO/IA B YETHIPEXITPOBOIHON CXEME MOIKITIOUCHUS).

2) «HeucnpaBHOCTH NPHOOPaA»: COOOIIAET O CEPhE3HBIX MpobieMax B nmpubope. OOpaTuTech
B CEpBHUC.

3) «CBsI3b»: MOpraer IpH rnepeaade nakeToB JaHHbIX Mo RS485.

4) «IluTaHue»: TOPUT BCEra, MOKa MoaaHo nuranue (220 BOJIbT WK IPYroe).

4.3 CuyuTbiBaHME M BbIBOA Ha NeYyaTb apXMBOB

4.3.1 TleuyaTh HA MOAKJIHYEHHBIH MPUHTEP.

PacnieuaTaTh HaKOTJICHHBIN apXWB MECSYHBIX, CYTOYHBIX U YaCOBBIX JTAHHBIX, @ TAK)KE MTHOBEHHBIC
3Ha4YeHUs, MOXXHO Ha HPUHTEp, MOJKIYEHHBIH HemocpelcTBeHHO K Ob Temnocuérumka, ecnu
TETUIOCYETYUK WMEET BCTPOCHHBIN KOHTpoJUiep npuHTepa. [ledarp B JaHHOM cllydae BO3MOXKHa Ha
ar000i1 MaTpuuHbBli pycuduIMpoBaHHBIH mpuHTep, Hanmpumep EPSON LX100, LX300 u T.1.
[MonkmoueHne NpUHTEpa TMPOU3BOAUTCS CTAHAAPTHBIM MPUHTEPHBIM Kabenem tuma «Centronixy,
UMEIOIUM 25-TH KOHTaKTHBIN pa3zbeéM Ui nofxkimoueHus k LPT-nopty komnbroTepa.

BHUMAHMUE! IIpunTep pa3pemaercs NOAKIIOYATDH K TEIVIOCYCTYHUKY, TOJIbKO NPEeABAPHTEIb-
HO OTKJ/IIOYHUB TEIVIOCYETYUK U MPUHTEP OT CeTH MUTAHMS.

4.3.2 TIleyaThb ¢ KOMNBIOTEPA.

PacneuaTaTh HaKOIUIEHHBIH apXMB MOXHO TaK € M C JI000ro KOMIIBIOTEPa, HMEIOIIEro
MOJIKJIFOUEHHBIA TPUHTEP, BOCIOJIB30BABIINCH OJHUM U3 MPEI0KEHHBIX HUXKE CIIOCOOOB.

4.3.2.1 Tlpu nomMouy MOJEMHOI CBSI3H.

Jlis atoro kK 9-TM KOHTakTHOMY pa3zsémMy RS-232 mnm x mopry RS-485 rtemnmocuérumka
noJikiouaeTcss mpoBogHo miu GSM momem. Mopaem JopkeH OBITh TNpEABApUTEIBHO HACTPOCH
nporpammoit ModemInit".

Omneparop ycTaHaBIMBAET C HUM MOJIEMHYIO CBSA3b C KOMIBIOTEPA, KOTOPBII TakKe OJIKEH UMETh
MOJICOEAMHEHHBI MOJIeM, OJKIIOUEeHHBIN K TenegonHoi auHuu wim GSM mozeM, U npenBapuTeIbHO
ycraHoBieHHYI0 mporpammy ReadArch (mocrasmstercst otaensHo). Mcmonb3yst mporpamMmy, MOXKHO
CKayaTh BeCh HAKOIJICHHBIM TEIIOCYETYMKOM apXHB Ha koMmmbioTep. Ilocnme sToro, B 110001 MOMEHT,
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BOCITOJIb30BABIIKMCH Tporpammoit Archive (mocrasmsiercs Bmecte ¢ ReadArch), mMokHO pacredarath
HEO0XO0UMYI0 HH(OPMATIHIO.

4.3.2.2 Tlpu nomouu apxuBaropa s nepeHoca gaHubix «MAI'HKA-APXHWB».

ApxuBarop «MATMKA-APXWB» (mocraBisercss OTAENbHO) MIPEACTaBIAET COOON MaleHBKYIO
IUTACTUKOBYIO KOpOOOUKy. [[s1 BBITPY3KHM apXMBOB OH MOJKIIOYAETCS K 9-TH KOHTaKTHOMY pa3zbéMy
teriocuérynka (uMeercss Ha Bcex Ob). ApxuBatop He MMEET OpPraHOB YIPaBJICHHS, TaK KakK MpoLecc
BBITPY3KH MOJHOCTBHIO aBTOMaTU3upoBaH. CkayaTh HAa KOMITBIOTEP MH(OPMALIHIO C apXHUBATOPa MOXKHO B
10001 MOMEHT TIpH oMoty nporpammMel ReadArch, noakimtouns apxusarop k mopty USB kommnbroTepa.
PacnedaTtka mpousBoauTcst U3 nporpammbl Archive. OnuH apXuBaTop MOXKET OJHOBPEMEHHO XPaHUTh
UH(OpPMAIIHIO HECKOJIBKUX TEIUIOCYETYUKOB (cM. 1. 1.3.2).

4.3.2.3 Tlpu nomMouy npsiMoro kadejbHOro coeMHeHHUsl.

JUisd npsMOro MOAKIIIOYEHHs KOMIIbIOTEpa K TEMJIOCYETYMKY HUCIONIb3yeTcsl KaOenb Tuna «Hyjb-
MoJeM» (CM. pUCYHOK 7). B kauecTBe pa3zpEMOB HCIONB3YIOTCS pazbeMbl Tunia DB-9F. Tlpu nnune nmuaumn
CBSI3U CBBILIE 3-X METPOB HEOOXOMMO IPUMEHSTH SKPAHUPOBAHHBIN Kabeb.

Pazbem 1 Pa3sbem 2

1 r r 1

RX 2 I I 2 RX

X L < | T
4 || [ 4

GND 5 —I + —L 15 GND
6 | | | 6

RTS 7 ' I RTS
5] \/ N

Pucynok 7. Pacnaiika kabenst RS-232 «xynb-monem».

ApXHB C TEIIOCUETUMKA CUUTHIBACTCS MPH MOMOIIHU nporpamMmbl ReadArch, a pacriewarka apxuBa
HPOU3BOAUTCS U3 porpamMMbl Archive. JirHa THHUM CBSI3M MOXKET COCTaBIISAThH He Ooiiee 20 METpOB.

4.3.2.4 Tlpu noMouy kadeJbHOI0 WJIM MOAEMHOIr0 coefuHeHHus Yepe3 muio3bl «MAI'HKA 232-
485»

o3 «MATUKA 232-485» (mocTaBnsercs OTACIbHO) T03BOJISET 00ObEIUHATH B €IMHYIO CETh J10
128 yman€HHBIX ApPYyr OT Jpyra TEIUIOCUETYMKOB (cM. pucyHOK 8). [liimHa Bcero kabenst OT MEepBOTO
KpaifHero 10 mocieqHero KpaiiHero ycrpoiictBa  He Oosee 500 M. CBsi3b MeXIy IITHO3aMHU
OCYIIIECTBIISIETCSl 10 TPEXNMPOBOAHONW cxeMe (BUTas mapa B ormuietke). Ha paccrostHus no 20 merpos
OIJIETKa MOXKET ObITh 3aMEHEHa Ha MPOCTO OTAEIbHBI OT BUTON mapsl mposox. Lllnro3 umeer naBa
ucnionaeHus: «GT232-485M» ¢ pazsémom DB-9M mns moaxmroueHust k mogemy n «GT232-485F» ¢
JEBATU KOHTAKTHBIM pazbémMoM DB-9F s moakirodeHust K KOMIbIOTEpY.
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Pucynok 8. CuntsiBanue nadopmarun yepes nnmo3bl «MATMKA 232-485»

Onpoc U cuuThIBaHHE HAKOIUICHHBIX apXHMBOB Yepe3 IUII03bI, KaK B clydyae pabOThI yepe3 MOJIEM,
TaK U B Cllydac HPSMOTO TOIKITIOUEHHsS K KOMIIBIOTEPY OCYIICCTBIsCTCs uepe3 nporpammy ReadArch.
Pacnieyatka Benéres us mporpammel Archive.

4.3.2.5 Ilpu nomomu UHTEpHET.

03 «MATUKA 232-Ethernety win aHamoruuHbIi (OCTaBIAIOTCS OTACIbHO), min GPRS mozem
nojkitouaeTcs K mopty RS-232 remnocuetunka. Oneparop ycTaHABIMBAET C HUM CBSI3b KOMIIBIOTEPOM,
HOJKJIFOYCHHBIM K HHTEPHETY, MCIOJB3YS IPEIBApUTEIbHO YCTaHOBJICHHYIO mporpammy ReadArch
(mocTamnsieTcsa OTAeNbHO). [IporpaMmoii, MOKHO CKayaTh BeCh HAKOIJICHHBIN TEIUIOCYETYMKOM apXUB Ha
kommeioTep. [locne 3toro, B 11000 MOMEHT, BOCIIOJIB30BAaBIIMCH Tporpammoii Archive (mocrasmisiercs
Bmecte ¢ ReadArch), MoxHO pacriedaTats HEOOX0AUMYIO HH(DOPMAILIUIO.

4.4 XapakTtepHble HEMCNpPaBHOCTU U METOAbI UX YCTPaHEeHUNA

441 OcHoBHOE 3aMeYaHHE

TemocueTynK  ABIAETCS CIOKHBIM  H3MEPHUTENBHBIM  TPHOOPOM, CKOHCTPYHPOBAHHBIMU €
IPUMEHEHUEM MHUKPOKOHTPOJUIEPOB, II03TOMY HX PEMOHT JOJDKEH OCYLIECTBISITBCA TOJNBKO B
CIEIUATU3UPOBAHHBIX OPTraHU3aIUAX, HMMEIONIMX HEeoOXOoAuMoe OO0OpYyIOBaHME W JIMIICH3UIO OT
TEPPUTOPUATIBHOIO LIEHTPAa METPOJIOTUM M CTAHJAPTU3ALMM, M JMLUEH3UIO HA NPOBEICHUE PEMOHTHBIX
paboT OT MPeANPUATUSI-U3TOTOBUTETIS.

442 HeucnpaBHOCTH.
4.42.1 HeucnpaBHOCTH B cUCTeMe TPYOONPOBO/IOB.

— ¥Yreuka. OCHOBHbIE PUYMHBI: IPOTEUKA BOJBI B OOMjIepe-TerIO00MEHHUKE MEX]y KOHTYpaMH,
HECaHKIIMOHMPOBAHHBINA pa300p BOJIBI, IPOCTO BBHITEKAET BOJA YEPE3 IIOXO 3aKPHITHII KpaH CIIUBA
BOJIbI U3 CUCTEMBI.

— Iloamec. OCHOBHBIE IPUYMHBI: IEPETEKAHUE BOJbI U3 BTOPUYHOI'O KOHTYpa B IEPBUYHBIN KOHTYD
B Ooiisepe-Teruio0OMeHHUKEe, MOANUTKA XOJOJHONH BOJOHM uepe3 He IMOJIHOCTHIO 3aKpPBITYIO 3a-
JBUKKY WIM 0OpaTHBIN KjamaH B TpyOONpPOBOJE MOANUTKH, EpEeTeKaHWe XOJIOAHONW BOJBI Yepes3
KpaHbl-cMecuTenu B cucteme ['BC.

— HepocraTounblili mepenajg JaBJjieHMsl WM 3acOpeHMe W HAKUNb B Tpydomposoaax. Moryr
OBITH CTy4au, KOT/Ia CeYeHHue 0OpaTHOTO TPyOOIPOBOJIAa HE MOTHOCTHIO 3aNI0JIHEHO BOJOH U JJIEK-
TPOJBI TaTYMKA PACX0Ja MU30INYECCKU WIH MTOJHOCTBIO OCTAIOTCA «CyXUMU». B 3TOM citydae mo-
Ka3aHUs pacxoia Mo oOpaTHOMY TPYOONpPOBOJY MOTYT Pe3KO BO3PACTH, TaK KaK NMPHU «CYXHX»
JJEKTPOJIax aTYMKA PacXoja JIEKTPOMATHUTHBIH TEIUIOCYETYHK MJIM pacxoaomep padorarb
He MOkeT B npuHuune. Ecnu naBineHue B 0oOpaTHOM TpyOONpOBOJE MEHBIIE, YeM JIaBJICHUE B
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MUPKYISIITMOHHOW TPyOe TEIIoTPacchl, TO BOJAAa B 0OpPaTHOM TPyOOMNPOBOJE MOKET MOTEYh B 00-
PaTHYIO CTOPOHY, YTO MPUBEAET K HAPYIICHUIO PAOOTHI TEIIOCYETYHKA.

— TloJHOCTBHIO OTKPBITA 32ABUKKA 00paTHOro Tpydonposoaa. Tpyba oOpaTHoro TpydompoBoaa
HE TOJTHOCTBIO 3aIoJIHEHa BOJOW HMIIM BOJAa MOXKET MEPUOJUYECKH HE BBITEKATh IO O0OpaTtke, a,
HA00OPOT, BTEKATh.

— Tpy0bI 710 MM MOC/Ie AATYHKA PACX0/la He PaBHBI IHAMETPY JaT4yuKa pacxoga. B stom ciy-
Yyae BO3HHMKAET SIBJIEHUE TYpOYJIEHTHOCTH BOJIbI, KOTOPOE MOXKET MPUBECTH K HEMPEACKa3yeMoMy
POCTY HOTPENIHOCTH W3MEPEHHS PacXoa U JIOMOIHUTEIFHON NOTPEITHOCTH Pa3HOCTH MacC Mex-
Iy TIPSIMBIM ¥ OOpaTHBIM TPYOOIIPOBOIAMH.

— Hapymensl TpeOoOBaHHsI 1O COOJIOIEHHIO COOCHOCTH TPYOONPOBOJAA M JATYMKA Pacxoia.
TpyOb! puBapeHs! k ¢1aHLaM He O LEHTPY — OCh TPYObl MOTYYHIIaCh CMEIIEHHOW OTHOCUTEIb-
HO OCH JaTyvKa pacxoja. B 3ToM ciydyae BO3HMKAeT SBICHHE TYpOYJICHTHOCTH BOJBI, KOTOPOE
MOKET NMPUBECTH K HEMpeACKa3yeMOMY POCTY MOrPEUIHOCTH HU3MEpPEHUsl pacxoja W JOMOJIHU-
TEJIbHOM MOTPEIIHOCTH PA3HOCTH MAcC MEXy MPSIMBIM U 00paTHBIM TPyOOIIPOBOJAMH.

— JluameTp oTBepcTHs MPOKIAIKH MEXKIY (UiaHLaM{ JaT4uKa M TPyObl MEHBIIETO WU OOJIBIIETrO
TuaMeTpa, 4eM JHaMeTp JaT4hKa Pacxoja WM OTBEPCTHE MPOKIAJKH CMEIIEHO OTHOCHUTEIHHO
OTBEpCTHS AaTYuKa pacxoja. B aTom cimyuae BO3HUKAET sBJIEHUE TYpOYJIEHTHOCTH BOJIbI, KOTOPOE
MOXET MPUBECTU K HEMPEICKa3yeMOMY POCTY MOTPEIIHOCTH M3MEPEHHUs pacxoja M JOTOJIHHU-
TEJIbHOU MOTPENIHOCTH PA3HOCTHA MACC MEXKIY MPSIMBIM U OOPATHBIM TPYyOOIIPOBOAAMH.

— HeucnpaBHbI 3aABHKKHU. TpyObl, KOTOPBIE TOJKHBI OBITh MEPEKPHITHL, (DAKTUUECKU MPOITYCKAIOT
BOAY.

— JlaTuMkM pacxoja CWIbLHO 3arpsi3HUJINCH. TpedyeTcs CHATh U MPOMBITH AaTuuku. Oneparuio
MIPOMBIBKY BHYTpEHHEH TpyObl JaTYMKa pacxo/ia HaJ0 MPOBOAUTH HE Peke OJHOTO pa3za B roa. Ho
WHOT/Ia M3-3a IUIOXOr0 KadyecTBa BOJIbI MPOMBIBKY HAaJ0 MPOBOJIWUTH pa3 B JBa MeCAlla W Yalle.
[IpuueM 3arpsi3HEHHE NaTYMKOB, YCTAHOBJICHHBIX HA MPSMOM U OOpaTHOM TpyOONpoBoJax, Mpo-
HCXOJUT B Pa3HOM CTEMEHH, YTO MPUBOJIUT K POCTY PA3HOCTU U3MEPEHHBIX MACC BOJbI, MPOTEK-
e 1o npssMomMy U 0OpaTHOMY TPYOOIIPOBOIAM.

4.4.2.2 TunoBble HEUCTIPABHOCTH JJIEKTPUYECKOr0 MOHTAKa 0JIOKOB M YCTPOICTB, BXOAAIIUX B
KOMILJICKT TeII0CYeTYHKA.

— OOpbIB Ka0es CBSI3U WIM OTCYTCTBUE KOHTAKTA MU KaOessl ¢ KIIeMMaMu yCTPONCTB.
— 3amblKaHHE HECKOIBbKUX KU Kabemst Mex 1y coOoi.
— 3ambIKaHHe OJHON WJIM HECKOJIbKUX KHJI KaOells Ha 3eMIIIO.

— Iloagcoenunenue kpecT-Ha-KpecT. BapuaHThl:

1) QHGKTPOJIBI AATYHUKOB pacxoJa NOAKIOYCHBI IPABUJIBHO, 4 MIUTAHUEC KATYIIKH JaTUYKWKaA I10-
JAl0IEero TpyoopoBo/ia MOAKIIOUEHB! KO BTopoMy kaHaiy (RI2 — nuranue obpaTkn), a,
COOTBETCTBEHHO, MUTAHUE KATYILIKH JJaTYMKa OOpaTHOro TpyOONpoBoia MOIKIIOUEHO K
nepomy kaHany (RI1 — nutanue nogaun)

2) He cobmnroieHa MOSIPHOCTD MOKIIIOYCHUS TaTIYMKOB pacxoja. (CM. cxeMy MOJIKITFOUSHHs B
PYKOBOJICTBE I10 3KCIUTyaTalliy TEIJIOCUETUNKA).

3) /[larumk pacxoja oOpaTKH yCTaHOBJICH Ha MOAavYy, a JATYMK Pacxo/ia MmoJaqm, COOTBET-
CTBEHHO, Ha 00paTky (CM. HOMepa JaTYMKOB B MACIOPTE HA TEMIOCYETUHK).

- KOHIII)I IMPOBO10B HE 3AJTY’KCHDI. Bomockn Ioa }Iel\/’ICTBI/IeM Bn6pau1/m IMMOCTOAHHO WJIH IIEPHUOIN-
YCCKU KaCArOTCA NPOBOAOB COCCAHUX KIICMM UJIN 3a3CMJICHUS.

— Her HOpMabHOIO 3a3eMJIeHUS UM TO MECTO, KOTOPOE CUUTAIOCHh 3a3eMJICHHBIM, (IIKad BBOJA
220, pama, mmHa) aKkTUYECKH 3a3eMiIeHUs He umeeT. Pa3pbiB kabens. OkucieHue (p>kaBunHa)
MeTaJljla IIMHBI B MECTaX CTHIKOB M CBAapKH, YTO IPUBEJO K HApYIIEHUIO KOHTakTa. [lokasaHus
M3MEpPEHHOW MacChl BOJABI CTAHOBSITCS HECTAOWJIBHBIMU WJIM PE3KO YBEJIMYMBAIOTCS HA MajbIX
pacxonax. COOTBETCTBEHHO PacTeT Pa3HOCTh U3MEPEHHBIX MACC.
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Ocnabnu 3aKUMHBIE KIEMMBI NprOopa MM JaTyukoB. TpeOyercs MpOTAHYTH OTBEPTKOM Bce
kieMMbl. [Tokazanusi u3MepeHHOW MacChl BOJIbI CTAHOBSTCS HECTAOMIbHBIMU WIIM PE3KO YBEIHYHU-
BAaIOTCS Ha MaJbIX pacxojaax. COOTBETCTBEHHO pacTeT Pa3HOCTh M3MEPEHHBIX MAacC.

4.4.2.3 HeuncnpaBHOCTH JaTYHKA Pacxoja.

[Iporeuka u3 BHyTpeHHEH TpyObl BOBHYTPH JaTuuka. OOBIYHO 3TO MPHUBOJUT K IOCTEIEHHOMY
YMEHBIIECHUIO BEJIMYMHBI MACChl, 3apPETUCTPUPOBAHHON MTPUOOPOM.

MexaHuueckre MOBPEXKICHUSI HEM30EKHO MPUBOIAT K MPOTEUKE BOJIBI CHAPYKHM KOPITyca WU U3
BHYTpEHHEH TpyObl BO BHYTpPb JaTuuKa.

OOpBIB BHYTPEHHUX MPOBOJOB U KATYIIKH.

4.4.2.4 TlpuOop noka3piBaeT, YTO OJUH U3 KAHAJOB pacxoaa "cyxoii/o0pbiB"

Ilpubop ¢ nomowwro cxemvl OOHAPYI’CEHUSI CYX020 KOHMAKMA NPOGepsien He MOJbKO OMCYm-
cmaue 800bl, HO MAKHCce 8 YeloM NPOU3B00UNM NPO3EOHK)Y NPOB0O0E, NPOGEPss YUMo ecmb npome-
KaHue moka 3a0aHHOU BeIUUUHBL MENCOY INIEKMPOOAMU UTLU MENCOY INEKMPOOAMU U 3eMell.

MonTax IMPOU3BCIACH HEC I10 CXEMEC U3 ITPUITOKCHUA .

OOpBIB IPOBOIOB, UAYIIUX OT KiemM 1, 2, 3 marumka pacxona k kiemmam GND, RUn+, RUn-
WM OHM 3QJIY’KEHbl Ha HEJOCTAaTOYHYIO JUIMHY (He MeHee 14 MM), uiu 00KaThl KOPOTKUM HAKO-
HEYHMKOM. DTO IPUBOJUT K TOMY, YTO KOHTAKTa HET, HECMOTPS Ha TO, YTO IIPOBOJA IIOMEUICHBI B
KJIEMMBI.

[TpoBon, waymuii oT KJIIeMMBI 3 AaTYMKa pacxoja, coequHeH ¢ kemmon RUN+ wim RUN-, a non-
’keH ObITh coenuueH ¢ kiaemmon GND.

Her 3a3emienus y TpyO /10 ¥ mociie JaTyhKa pacxoja, y (UIaHIeB U y caMOro JaTYMKa pacxoja.
Y6enurech, 4TO €CTh 3a3eMJICHHE.

Ecnu matumk pacxona ycTaHaBIMBaeTCsS Ha IUIACTUKOBOIO TPYOY, TO /10 M TIOCJIE AATYHKA JTOJIKHBI
OBITh YCTAHOBJICHBI OTPE3KH METAITMYECKUX TPYO, KOTOpbIE HA/I0 3a3EMIIUTh

HpOCBeT pr6BI JaT4yrKa pacxoaa HE ITOJIHOCTBIO 3allOJIHCH BOJIOM

4425 HencnpaBHOCTb AaTYMKOB TeMIIEPaTypPbl

OO6psiB

3aMblKaHNE Ha 3eMJTIO (3aMbIKaHHE Ha TIOTPYKHOM IITHIPh TEPMOJATUHKA)

4.4.2.6 HencnpaBHOCTb J1eKTPOHHOIO 0JI0KA

NHnukaTop HE CBETUTCS U HET HAAMUCEN — CTOPEI MPEIOXPAHUTEINb WA 00JIee CII0KHbBIE TTOBpe-
KIACHUS

«IIIymuT» TpakT pacxona

4.4.2.7 CuabHble 3JIEKTPOMArHUTHbIE IOMEXH

CuiabHble JJNICEKTPOMATrHUTHBIC IIOMEXH OT KAKOIo-1o OﬁOpyIIOBaHI/Iﬂ B 31aHUM (HGpGI{&T‘II/IKI/I,
MOTODBI, YaCTOTHBIN MMpUBOA MOTOPOB, MCAUIIMHCKUC YCTAHOBKHU U T.I[.).

4.4.2.8 HeraTuBHbIE BO3/1eiiCTBUS CHCTEMBI MOTOTHOTO PEryJINPOBAHUSI.

HeratuBHble BO3IEHCTBUSI CUCTEMBI MIOTOHOTO PETYIMPOBAHUS HA PabOTy TEIIOCYETYHKA O0BIU-
HO BO3HHMKAIOT BO BpeMmsl oTTeneneid. Eciiu perynsarop HenpaBuiIbHO HACTPOEH, TO PETYIUPYIOIIUI
KJIallaH HAYMHAeT 9acTO M PEe3KO MEepeKphIBaTh MOTOK BOJBI B TOJaronieM Tpybomnposoae. M3-3a
OOJIBIION MHEPIMH 3[JaHUS B OTOM ClIydae BO3HUKAIOT CUTYAIlMH, KOT/ia BOJIa B OAHOM M3 TPYyOo-
MIPOBOJIOB €IIle CTOWT, a B APYrOM PE3KO YBEIMUMBACTCA. BO3HHMKArOIINE THIPABINYECKUE yIaphl
U CWJIbHAs HEPABHOMEPHOCTh MOTOKA BOJIBI MPUBOJAT K PE3KOMY YBEIMUYEHUIO U3MEPEHHON pa3-
HOCTH Macc B TpyOOTpoOBOax.

443 OnpeaeneHue NPUYMH HEUCTIPABHOCTH 000PY10BAHUS y3J10B y4eTa U TeMJIOCYeTYHKOB.

4.4.3.1 BHewHuii ocMOTP 000py10BAHMSA M MOATOTOBKA K MOUCKY HEMCIIPABHOCTH.

TpyObl, naTunku, 3anopHas apMaTypa U BCE OCTAJIbHbBIE AIEMEHThI CUCTEMBI JOJKHBI OBITh CyXue
CHapyXHU.
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— IIposepbre, uToOs1 BCE TpyOHBI, 10 KOTOPBIM HE AOJDKHA MPOTEKATh Boja (Oaifmackl, CIMBBI, OJI-

MUTKH U T.J1.) OBUTH MOJTHOCTHIO M HAAEKHO NEPEKPHITHI 3ar1opHON apMaTypoil. I1n1oxo 3akpbIThIii
00paTHBIH KJIANAH WIH 32/IBHKKA HA BCIIOMOraTeJIbHbIX TPYOONIPoBoAaxX - HauboJiee Yacras
NPUYMHA TOSIBJICHHSI HCHOPMHPOBAHHOIO MOJAMeca WM MOANMTKH, a TaK/Ke CBEepPXHOpMa-
THBHOI'0 PACXO0KICHUS PacxoJa BOJAbI B IPIMOM U 00PAaTHOM TPyOONPOBOAAX.

[TpoBepbTe, YTOOBI AaTYMK pacxojia OOpaTKU HE ObUI yCTAHOBJICH Ha MOZady, a JaT4uK pacxoja
[10JIa4l, COOTBETCTBEHHO, Ha oOparky. [locMoTpuTe HOMEpa AAaTYMKOB B MACHOPTE Ha TEIUIO-
CUETYMK U CIMYUTE C HOMEPAMH, YKa3aHHBIMU Ha IIWJIbJAMKAX JaTYUKOB pacxona. Ilepenyrannbie
JATYUKHU - 4acTas NPUYMHA CBEPXHOPMATHBHOIO PACXO0KIECHHSI PAcXola BOAbI B NPSIMOM H
o0paTHOM TPyOONpPOBOJAX.

He nomkHa OBITH TOJNHOCTBIO OTKPHITA 3aJBHXKKAa oOpaTHoro TpyOompoBoma. OTkpoiiTe ee
HACTOJIBKO, YTOOBI oOecreunBaicss HEOOXOAUMBIN pacxoi W mepemnaj JnaBieHus. MuHUMalbHOE
JaBiieHHEe B 00paTHOM TpyOOmpoBoae AOKHO OBITh HEe MeHee 2 atMocdep. [Ipu 3TOM 3anopHas
apMarypa Ha IpsIMOM TPYOOIIPOBOJIE AOKHA OBITH OTKpBITA OOJbINE, YeM Ha 0OpaTHOM TpyOo-
npoBojie. O4eHb YacTO MPaBHJIBHOE TOJIOKEHUE 3alOpPHON apMaTyphl SIBISETCS €AMHCTBEHHBIM
crocooom JTOOUTHCS HOPMaJIbHON paboThl y371a y4era.
Buumanue! Ilpn oTKpbITOM 3aII0PHOM YCTPOICTBE HA MOJaI0LIeM TPYOONpoBoIe He
AOIYCKAETCH MOJHOCTHIO 3AKPbIBATH 3aII0PHOE YCTPOICTBO HAa 00paTHOM TpyOomnpoBoe.

— TpyOsI 10 WM MOCIIE JaTYNKA PAcX0/1a JOHKHBI OBITh PaBHBI THAMETPY JTaTIMKa Pacxo/a.

— JlnwHA mpSAMBIX y9acTKOB TPYO JIO WJIM TIOCIIE JAaTYMKa Pacxoja JOJDKHA OBITh HE MEHBIIE COOT-

BETCTBEHHO 3 W 2 JWaMETPOB JaTuhKa pacxoja, a JJIsg JaTYMKOB C OOJIBIIUM JAHANa30HOM H3Me-
peHUs pacxo/ia OTHOIICHUE JIJTUH MPSMBIX YYaCTKOB JOJDKHO OBITH 5 U 3 TUAaMETPOB JaTyuKa pac-
xoja.

TpyObl 1 maTynK pacxonaa JOMKHBI OBITH COOCHBI — OCH TPYO U JaTuMKa HE JOJIKHBI OBITH CMeIlle-
HBI.

IIpoBepbTe mpokiaAku Mexay (iaaHmamMu TpyOONpPOBOAOB M AATYMKOB pacxoja. OHHM JOJDKHBI
UMETh MaMeTp BHYTPEHHEIro OTBEPCTUS PaBHBIM AMaMETpy NaT4MKa U ObITh YCTAHOBJIEHBI TakK,
9TOOBI HE MEPEKPBIBATh OTBEPCTHE JaTUnKa. [IepekphITiHe OTBEpCTHS BHYTPEHHEH TPYOBI AaTYHKa
pacxojia II0X0 yCTaHOBJIEHHOM MM HAaOyXIIel MPOKJIaAKON MPUBOJUT K CHIIBHOMY YBEITUYEHUIO
MOTPEIIHOCTH MU3MEPEHHUsI PacX0/10B U HECOBMA/ICHUIO MOKa3aHUN NaTYMKOB Pacxoja Ha IOJaro-
meM 1 obpaTHOM TpyOomnpoBojax. PekoMenayercs nepesn ycTaHOBKOHM JaTuMKa Ha TpyOONpoBOA
MPUKJIEUTh K HEMY MPOKIAJKY, KallHyB HEMHOIO KJ€sl B YETHIPEX TOUYKAX MPOKJIAIKH, PACIIONIO-
*eHHbIX oA 90 rpamycoB apyr ot apyra. Ilocne BbIChIXaHUS Ki€sl MPOKJIAJKa UMEET MEHBIIE
IIAaHCOB CMECTUTHCS U MIEPEKPHITh TPYOy JaTurKa MPU MOHTa)Xe JJaTYhKa Ha TPyOOIIPOBO/I.

4.4.3.2 AHanu3 HOKA3aHUH TEILIOCYETYHMKA.

1) Boiigure B MEHIO «TEKYIIUE TaHHBICY.

2) YcraHoBHTE moKa3 3HaueHus mapameTpa «G1 m3/a».

3) IMomoxauTe, MOKAa CMEHUTCS 3HAUCHUE ITOTO TTapaMeTpa.

4) Kak TOJBKO CMEHUTCSI 3HAUCHHE, 3AIUIINUTE €ro.

5) JlBuraiiTech 1Mo TEKyIIMM JaHHBIM BIIPABO U MEPENUCHIBATE 3HAYCHHS BCEX OCTAJIbHBIX Mapa-
metpoB (G2,M1,M2,T1,T2,P1,P2,Q).

6) IoBTOpHUTE NEiicTBHS C MMyHKTA 2 10 MyHKT 5. Beero He menee 10 pas.

VY Bac MOJIYYHUTCH TaGJ’II/II_Ia. CTOJ'I6I_IOB 6yI[eT CTOJIBKO, CKOJIBKO IMapaMCTPOB B TCKYHMIUX HAHHBIX.

Ctpok He menee 10. (CronbukoB P1 u P2 MoxeT He ObITh, €CJIH TEIUIOCYETYNK HE U3MEPSIET JaBICHHS).

Gl | G2 | M1|M2|T1 |T2 |P1 |P2 |Q

OO IWIN|F-
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O 0|

10

AHaanpyeM Ta6J'II/IHy — CMOTpHUM, KaK MCHAIOTCA 3HAUYUCHHA B KaXIOM H3

IPEAbIAYIINANA OTCYET OT CIEAYIOIIEro OTCUETa.

CTOJIONKOB

3HaYeHHuda U3 TA0JIHIBI

Bo3MoKHbIE IPUYHHDI

G1 u G2 Bcerma 0

JlaTymKu noAKIIFOUEHBI KPECT HAKPECT.

IlepenyTana noisipHOCTb.

Pacxox B 000uxX KaHaj1ax MEHBIIIE MUHUMAIBLHOTO.

3ambikanue mpoBo1oB AekTpooB GND, RU+,RU-

G1 umu G2 pasen 0

[lepenyTana noisipHOCTb TOJIBKO Y OHOTO AATYUKA.

Pacxoz[ B 3TOM KaHaJIC MECHbIIIC MUHUMAJIBHOI'O.

3ambikanue mpoBo1oB AekTpooB GND, RU+,RU-

G1 wit G2 umerot 60b110€
[IOCTOSIHHOE 3HAUEHHUE.

Pacxon o aTiM kaHasiaM 00JbIlIe MakcUMyMa. Y 0aBbTe
pacxoj1 3alopHOi apMaTypoi.

OOppbIB WK 3aMbIKaHUE KaOessl MUTaHUs OAHOM U3 KaTylleK
(MHIYKTOpA) JaTYMKOB Pacxo/ia UM OOpbIB KaTyILIKU BHYTPH
natynka. OTCOeMHUTE MPOBOJIA MUTAHUS KAaTYyIIEK CO CTOPO-
HBI TeTUIOCYETYHKa OT KiieMM (kiiemMbl RI+ RI-). M3mepbTe
COIIPOTHUBIIEHUE MEXY ITpoBogamu. JlomkHo ObITh 30 - 45
Owm. M3MepbTe CONPOTUBIIEHHE KAXKA0T0 U3 IPOBOIOB OTHO-
CUTEJBHO 3eMid. JlomkHa OBITh OECKOHEYHOCTb.

Pacxoup! 110 060uM cTOJI0ONKaM
(G1 1 G2) Xa0TMYHO MEHSIOTCS
0oxee yueM Ha 10%

IInoxoe 3a3zemuenue. Cm. CXCMY 3a3CMJICHUS B PYKOBO,I[CTBG
I10 SKCIITyaTallur TCIIJIOCUCTYHKA.

CuibHbIC OJICKTPOMArHUTHBIC ITIOMCXH.

Hapymenue snexkrpuueckoro Montaxa Cm n1.4.4.2.2.

TpyObl HE MOJHOCTHIO 3aMIOJIHEHBI BOJOH.

Bce MMPUYINHBI, YKA3aHHBIC B CJIICAYIOIHNX IBYX ITYHKTAX.

Pacxon no cronbuxy G1 xao-
TUYHO MeHsieTcs Ooyiee 4yeM Ha
10%, a o ctonbuky G2 cra-
OMJIbHBIN

OO6pbIB mogkIroYeHust naTurka nogauu. Cm n.4.4.2.2.

3acop.

HeucnpasnocTs natunka pacxona nogaun.Cm n.4.4.2.3

Pacxon no cronbuxy G2 xao-
TUYHO MeHsieTcs Oosiee 4yeM Ha
10%, a o ctonbuky G1 cra-
OWIIbHBIN

OOpbIB NOJKIIOUEHUS 1aTunKa oopatku. Cm 11.4.4.2.2.

[ToHOCTBIO OTKPBITA 3a/IBHKKA OOPATHOTO TPYOOIPOBOIA.

3acop.

HeucnpasnocTs natumnka pacxona ooparkun.Cm n.4.4.2.3

Pacxon mo oboum | Pazuuna He siBnisieTcst yreukoii, Tak Kak JOMYCTUMasi OTPEIIHOCTh
crosnbam cra- MeHee UM | U3MEPEHHS pacxoja 1o KaxaoMy KaHaiy +- 2%, 4To B CymMme
OunbHbIN, HO M1 paBHa 4% | mact 10 4% eciu MorpemHocTs OyJIeT ¢ pPa3HbIMH 3HAKAMU
Bcerga oonpire M2 | PazHura CMm. mynkth1 4.4.2.3. 1 4.4.2.5.

(cMOTpeTh Hazo 6onee 4%

HMMEHHO 10 CTOJ-

oukam M)

Pacxon o oboum | Pasnuna He sBnsercs moamecoM, Tak Kak JOIMYCTHMasl MOTPEIIHOCTh
crosnlam cra- MEHee WIN | U3MEPEHUs pacxo/ia Mo KaXI0My KaHaiy +- 2%, 4To B cymMMe
OUIIBHBIN, HO M2 paBHa 4% | mact 10 4% eciii MOrpelHoCTb OyIeT C pa3HbIMHU 3HAKAMU
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Bceraa 6ombine M1 | Pasuuna Cwm. nyHktb1 4.4.2.3. 1 4.4.2.5.

(cMoTpeTh HaIO 6onee 4%

HMMEHHO I10 CTOJ-

oukam M)

T1 nmm T2 6onbie 500 namn OOpbIB HaTYMKA WM 3aMBbIKAHHE

MeHbIe —50 rpaaycoB

T1 u T2 HE COOTBETCTBYIOT OnuH U3 JaTYMKOB 3aMbIKACT Ha 3eMITIO (Ha MOTPYXKHOM

(aKTUYECKUM 3HAYCHUSIM TeM- | IITHIPb WM Ha MeTajiopykaB). OTCOeIMHUTE BCE NAaTUYMKU

neparyp TEMIEpATyphbl OT TeriocueTyrka. [loncoennnure ux mo ox-
HOMY K TEIUIOCUETUYHKY. [[aTuuK, MoAKII0ueHne KOTOPOro
IIPUBEAET K HEBEPHBIM 3HAYEHMSIM, U SIBJISIETCS 3aMBIKAIOIINM.

OpauH U3 TepMOKAHAJIOB J1aeT OOpBIB CBSI3U WM HEUCIPABHOCTH TOTO JaTYMKa, KOTOPBIN

[IpaBAMBOE 3HAYEHUE, a IPYTrOl | JaeT HEBEPHOE 3HAUCHHUE.

HET.

T1 wnu T2 parot 3Ha4YeHUS, TepMoIaTUYMKU HOJMAKHBI ObIThH ITOJKIIOUEHBI 110 YETHIPEX-

Onu3kue K GakTUYECKUM 3Haue- | MPOBOAHOM cxeMe. Eciu 3HaueHus oTIMYaroTcs He 6ojiee ueM

HUSAM, HO OTIIMYAIOTCA OT 3Ha- Ha 4 — 6 TpasycoB, TO 3TO MOXKET OBITh BCIEACTBUE OOJIBIION

YEHHUI TEPMOMETPOB, YCTAHOB- | MOTPEIIHOCTH MEXaHHUYECKUX/PTYTHBIX/CIUPTOBBIX TEPMO-

JICHHBIX Ha TpyOax MmetpoB. Eciiu Gosee yem 6 rpaaycoB, TO BBITAIIUTE Ha BO3IYX

NOTPY>KHBIE IITBIPH 000UX TEPMOJATUUKOB. Yepe3 HeKoTopoe
BpeMms (6osiee 30 MunyT) okazanus 11 u T2 HOKHBI CTaTh
OJM3KUMU M COOTBETCTBOBATh TEMIIEpAType BO3/lyXa B IOMe-
menuu. Ecnu 370 Tak, TO, 3HAUUT, HEUCIIPAaBeH TEPMOMETP Ha
TpyOe, eciIi HeT, TO HeUCIPaBeH TePMOIaTUUK WM, €CIIH 00a
kaHana T1 u T2 naroT HenpaBWIbHOE 3HAYE€HUE, TO TEILJIO-
CUETYHK.

4.43.3 AHaau3 apxuBa TemJI0CUYeTUYNKA.

e JlaHHBIE, IPUBEACHHBIE B YAaCOBBIX M CYTOYHBIX apXMBAX TEIJIOCUETUYHMKA, MPEAHA3ZHAYEHBI IS

A olleHKH paboTel y3na yuera B nenoM. Mx HEJIb3 ucnonb3oBaTh Iisl OIEHKH METPOIOTHYECKUX

XapaKTEPUCTUK  TEIUIOCYETYMKA, YCTAHOBIEHHOIO Ha  y3j1e  ydyera. Merponorudyeckue

XapaKTEPUCTUKU TEIUIOCYETYMKA MOXKHO OIPENENATh TOJIBKO Ha IIOBEPOYHOM YCTAHOBKE B
COOTBETCTBUU C METOJIUKOMN MTOBEPKHU.

e ApXHB TEIUIOCUETYUKA MPEJAOCTABISAET CTATUCTUUECKYIO MH(OPMAIUIO, C TOMOIIBIO KOTOPOH MOKHO
00HapyXHUTh 3aKOHOMEPHOCTH MOBEJIEHUSI CUCTEMBI TPYOOIPOBO/IOB:

— Ecmu YTCUKa WM ITOJAMEC HAYAJIMCh C OIPCACIICHHOI'O HOHS. HOCTapaﬁTeCB BBISICHUTBH, KaKO€ CO-
ObITHE MMPOU30ILIO B 3TOT ACHD.

— Ecau yreuka mian noamec NOBTOPSIIOTCS KaX/Iblil IeHb 3a UCKJIIOUEHHEM BBIXOJHBIX. [IpoBephTe,
HET JI1 HECAaHKLIMOHWPOBAHHOI'O pa30opa WM BO3MOXKHO TOJBKO B pabodMe JHU BKIIOYAETCS Ka-
KOoe-TO 00OpynoBaHUE (MOIIHbBIE MEpPEAATYNKU, CHUCTEMbl BEHTWUJALMH). CrenaiTe Mmo4acoBylO
pacrneyaTKy ¥ yTOUYHHUTE, B KAKUE Yachl €CTh YTEUKa WM MOIMEC.

- HpO&H&J’IHBprﬁT@, Kakou pacxoq JO0CTATOYHO IMOCTOSAHCH, a KakoM MeHseTCs.

— IIpoananu3upyiite u3mMeHeHus Temmneparyp. ECTb 11 CBSI3b MEXAy U3MEHEHHEM Pa3HOCTH Pacxo-
JIOB ¥ TEMIIEPATYP.

— Ecam ecth moMec U MpH €ro yBEIMYEHUH TemrepaTypa oOpaTKu Majaer, TO 3TO BO3MOXHO H3-32
moJMeca XOJIOAHOM BOJIBI.

4.4.3.4 TlpoBepka >JIEeKTPHYECKOT0 MOHTAXKA.

A BHUMAHMUE! Ilepen ycTaHOBKOH, BCKPbITHEM BepXHeH KPBIIIKHA M MOAKJIIOYEHHEM COeIMHH-
TEJBbHBIX ITPOBOAOB, 00513aTEJILHO OTKJIIOYUTE TENJI0CYETYHK OT CETH.

4.43.4.1 Ortcoenunute Bce KadesM OT JaTYMKOB CO CTOPOHBI MPUOOpa.

46



— TlpoBepbTe, 4TOOBI KOHIIBI MTPOBOAOB OBUTH 3aly>KEHBI HA JJIUHY WJIA 00XAaThl HAKOHCYHUKAMU
JUIHHOM He MeHee 14 mM.

— IIpoBepka Ha 0OpbHIB Kabessl WM 3aMbIKaHHUsI HECKOJIBKO JKMJI KaOemst MeXay co0oil WM Ha 3eM-
710. 3aMepbTe TECTEPOM CONPOTHUBIICHHS MEXTy TPOBOIAMH:

1) Mexnay npoBogamu, uaymumu K kiremvmam RU+ u RU-, ecnu gatymk pacxoja CTOMT Ha TPY-
0e, MMOTHOCTRIO 3aI0IHEHHOM BOIOH, TOMKHO OBITH OT 100 KOM 1m0 Heckoapkux MOM. D10
COIPOTHUBIICHUE JIOJKHO PACTH, MTOKA MOJKIIOYEH TECTEP.

2) Mexny npoBoaamu, uaynmmu K kiemmam RI+ u RI-, nomkHo ObiTh conpoTuBiierne ot 30 10
50 Owm.

3) Mexnay npoBoaamu, uayimumMu ot repmoaarduka, TU+ u TU-, a tak ke mexay TI+ u TI-
0JxHO OBITE 0T 100 mo 160 OM.

4) 3amepbTe TECTEPOM COMPOTHBIICHUS MEX/y BCEMH MPOBOAaMHU U 3emiieii. Beerma momkHa
ObITh OECKOHEYHOCTD.

— Ecau comnpoTuBieHUs HE COOTBETCTBYIOT BbIIICYKa3aHHBIM 3HAUEHUSM, 3aMepbhTe MX HEMOCpe.-
CTBEHHO Ha COOTBETCTBYIOIIMX KJIEMMaXxX JAaTYMKOB, MPEIBAPUTEIBLHO OTCOCAUHUB MPOBOJA OT
Hux. Ecii Ha KaKOM-TO JaT4MKe JIpyrue COMPOTHBIICHUS, TO ATOT JAATYMK HewucnpaBeH. Eciu xe
Ha JaTYMKaX BCE HOPMAJILHO, TO MIPOBEPSIITE MPOBOJIA.

4.43.4.2 TloncoenuHuTe BCe TMNPOBOJAa K JAaTYUKAM ¥ TeMJI0CYETYMKY  COIJIACHO
cxeMme, B PyKOBOJCTBE MO0 IKCILTyaTAlUH.

— IIpoBepka Ha MOJCOETMHEHUE KPECT-HA-KpeCT (IIPHU BBIKII0OUEHHOM Tipubope!). Yoenurech, 4To:
1) Tlpu 3ambikanuu KjaeMM | u 2 gaT4ynka pacxoja, yCTAaHOBICHHOTO Ha MOJalouiel Tpyoe, co-
NPOTUBJIEHUE CTAHOBUTCS OJIM3KUM K HYIIO TOIbKO Mexny RU1+ u RUI1- temnocueTunka.
2) Ilpu 3aMbIKaHuY KJIeMM 4 ¥ 5 JaT4rKa pacxojia, yCTAHOBICHHOTO Ha MOJAM0IIeH Tpyode, co-
NPOTUBJIEHUE CTAHOBUTCS OJIM3KUM K HYIIO ToJbKo Mexay RI1+ u RI1- Temnocuerynka.
3) [Ilpu 3ambikanuu KiieMM | 1 2 qaT4Mka pacxojia, yCTAaHOBICHHOr0 Ha 00paTHOit TpyOe, co-
NPOTUBJIEHUE CTAHOBUTCS OJIM3KUM K HYIIO TOJIbKO Mexny RU2+ u RU2- temnocueTynka.
4) Ilpu 3amMbIKaHUU KJIEMM 4 U 5 TaT4rKa pacxo/ia, yCTAaHOBJICHHOTO Ha 00paTHO Tpyoe, co-
NPOTUBJIEHUE CTAHOBUTCS OJIM3KUM K HYJIO TOJBbKO Mexay RI2+ u RI2- Temnocuerynka.

— Kinemver GND BcCeX Moyseid TeriocueTdnka TOJDKHBI ObITh 3a3eMJICHBI. Best cxema 3a3emiteHust
JOJKHA TIOJHOCTBIO COOTBETCTBOBATh CXEME 3a3€MJICHUS, MPEJICTAaBICHHONM B PYKOBOJCTBE IO
JKCILTyaTalUu.

— TIlpoBepbTe, UTO MECTO, KOTOPOE CUMTAETCA 3a3eMJIEHHBIM (11Kad BBoAa 220, pama, muHa) HakTH-
YECKU UMEET 3a3€MIICHUE.

— TIpoBepbTe Ha pa3phIB 3a3eMJICHHS OT TEILIOCUETYHKA 10 MecTa (PaKTUYECKOTO 3a3eMIICHUSI.
1) Bo3zbMuTe Kabenb HeOOXOAUMOM JJTMHBI C CeueHHeM He MeHee 1.5 MM2. 3amepbTe ero compo-
THUBJICHHUC.
2) CoenunuTe Kabeb ¢ TOUKOW (HaKTHIECKOTO 3a3eMIICHHS U TPOKUHBTE €r0 K TEITOCYETUHKY.
3) 3amepbTe CONMPOTHUBIICHUE MEX/TY CBOOOIHBIM KOHIIOM TpoBoja u kiieMMamu GND Terio-
cdeTyrka. PazHuiia 3Toro cConpoTuBIEHUS U CONPOTUBICHHS Kabems, TaeT CONPOTUBIICHHE
3a3eMJIEHHUS TEIUIOCYETYHKA U JOJKHO OBITE He Ooitee 4 Om.

— IlpotsiHuTE OTBEPTKOM aOCONIIOTHO BCE 3aKMMHbIE KJIEMMbI IPUOOpa U TaTYHKOB.

4435 Tlouck yreuek/moamMecos.

Oty paboTy HaJ0 HaYMHATH C TOTO, YTO HY)KHO BBISIBUTH BCE KPaHBI, C MOMOIIbIO KOTOPBIX MOYKHO
NEPEKPHITH MOauy BOJbI B 3/1aHNE WX [10/1a4y XOJ0JHOM BOJBI BO BXOAHbBIE TpyOOnpoBoAbl. [l Hauana
HYXXHO BC€ KpaHbl, BKJIIOYas BXOJHYIO 3allOPHYIO apMarypy, HepeKpbITh U yOeAUThCS B TOM, UTO
TeKylmme naHHble pacxona Boabl Gl m G2 mo wHamkatopy Terurocuerdyrka paBHbl (0. HeoOxommumo
IOMHUTb, YTO OTHOCUTENIbHAs TOTPEIIHOCTh HU3MEPEeHUs OOBEMHOTO U MaccOBOTO pacxona
TEIIOCYETYUKOM MOKET COCTaBIJIATh +2% i Kaxa0ro Tpyoorposoja. [loaTromy pa3HOCTh M3MEPEHHBIX
pacxonoB G1 - G2 mMoxeT ObITh OTPUIIATENBHOM U 11 HOPMAJIbHO PabOTAIOIIEro y3/1a yueTa, YTO MOXKHO
NPUHATH 32 «moaMec». MakcuManbHoe 3HadeHue pazHocth Gl - G2 mo otHomeHmo k Gl Moxer
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coctaBUTh A0 4%, 4To sBasercst qonmyctTuMbIM o «lIpaBunam yueray. [logcuurats norpemnocts (G1 -
G2) B mporeHTax MokHO 110 popmye: (G1 - G2)%= 100x(G1 - G2)/ G1.

st cuctem ¢ Goiiiepom. Ha ogmHakoBoe U HEOOIBIIOE KOJIUYECTBO OOOPOTOB OTKPHITh BXOTHYIO
3amopuyto apmarypy. [lokazanus G1 u G2 nomxHBI OBITH OJUHAKOBBIME (B TIPEEIaxX MOTPEIIHOCTH).
Ecnu G1>G2, To Ha/lo MOCTENEHHO HA OJIMHAKOBOE YHCIO 0OOPOTOB OTKPHIBATH BXOJHYIO U BBHIXOIHYIO
3aMOPHYIO0 apMaTypy M 3amuchiBaTh 3HaueHue pazHoctu Gl - G2. Ecnm Benuwumna pasHoctu Gl - G2
CTaHeT TOCTOSIHHOW HE3aBUCHUMO OT JAIbHEWINEro yBEIHYEHHUs PAacxojla, TO 3HAUUT MMeEeTcs yTeukKa.
Ecnu mo mepe yBenmu4eHus pacxojaa IMpONOpLUOHANBHO OynaeT yBenuuuBarbes pasHoctb Gl - G2, to
HAJI0 MPOBEPATH 3a3eMJICHHE, MOHTaX M PabOTOCIOCOOHOCTh AaTYMKOB pacxoja Teruiocyeryuka. Ecnu
10CJIe Havaaa OTKPhIBaHUS BXOAHOHM apMmarypsl oOHapyxwurcs, uto G1< G2, To Haj0 MPOBEPATH CUCTEMY
Ha MPUTOK BOJBI U3 BTOPUYHOTO KOHTYpa Ooiinepa wnu u3 cucrembl XBC. Jlyig Hauana HaJ0 MEepeKphITh
BXOJIHOM KpaH IOJa4uM B 3/1aHHE€ XOJIOJHOW BOJBI, 3aTEM BBIKJIIOUUTH HACOCHI BO BTOPUYHOM KOHTYpE U
3aKpbITh B HEM Bce KpaHbl. Eciau cutyanus He U3BMEHHUTCA, TO HAJ0 MPOBEPSTHh 3a3eMJICHHE, MOHTaX U
paboTOCIOCOOHOCTH TATYMKOB PAacX0/ia TEIJI0CYETUHKA.

J1si 3aBHCHMBIX 3aKPBITBIX CHCTeM OToIvleHusi. Hajno mepekphiTh Bce KpaHbl M 3allOPHYIO
apMarypy mojadd BOJAbl B cHCTeMy oToruieHus. Ha oanHakoBoe M HEOOJBIIOE KOJIMYECTBO 0OOPOTOB
OTKPBITh BXOJHYIO 3alopHyr0 apmarypy. [lokazanus Gl u G2 nmomkHBI OBITH OJWHAKOBHIMH (B
npenenax nmorpemHoctu). Jlajgee OTKPBITh TOJNBKO OAMH KpaH moaauu Bonabl. Ecium G1>G2, Tto Hamo
IIOCTENIEHHO Ha OJJMHAKOBOE YHCJIO OOOPOTOB OTKPBHIBATh BXOJHYIO M BBIXOJHYIO 3alIOPHYIO apMarypy U
3anuceiBaTh 3HaueHWe pasHoctd Gl - G2. Eciom Benmnuumna pasHoctu Gl - G2 craHeT MOCTOSHHOM
HE3aBUCHMO OT JajJbHEHIEro yBEJIWYEHHUs pacxoja, TO, 3HAYUT, MUMeeTcss yredka. Eciau mo mepe
YBEJIMUYEHHUS Pacxojia MPOMOPLUUOHAIBHO OyAeT yBennuuBatbes pasHocTh Gl - G2, To Hamo MpoBepsThH
3a3eMJICHHE, MOHTaX W pabOTOCIOCOOHOCTh JATYMKOB pacxoja TeriocdeTynka. Eciau mocie Havana
OTKPBIBAHUS BXOJIHOM 3amopHOil apMaTypsl oOHapyxurcs, uto G1< G2, To Hajo MPOBEPSATH CUCTEMY Ha
nputok BoAbl U3 cucrembl XBC. Jlng Hawanma Hago MepeKpbITh BXOJHOM KpaH IOJaud B 3JaHHE
xononHoM Boabl. Ecnu cutyanmus He HM3MEHUTCS, TO HAJ0 TPOBEPSITH 3a3eMIIEHHE, MOHTAX H
paboToCIOCOOHOCTH TATYMKOB PACX0/1a TeTIIOCYETUHKA.

JJ1s1 OTKPBITHIX cHcTeM oToIJIeHus ¢ pa3dopom I'BC. 3akpoiiTe KpaH mojayu BOAbl B CUCTEMY
I'BC. Temnepp MOXHO HUCKAaTb HEHCHPABHOCTH B CHUCTEME OTOIUICHMs 3JaHMs, KaK OIMCAaHO s
3aBHUCUMBIX 3aKPBITBIX CUCTEM OTOIJICHHUS.

4.4.3.6 OmnpenessieM HCIPABHOCThH TeINJIOCYETYHKA.

— TlpoBepsieM: «IyMUT) JIH TEMJIOCYETUHUK.

1) Beixirouaem npudop. bepem /iBa Kycodka orojeHHOTo poBoja. M3rubaeM ux B BUe OYKBBI
M.

2) OrtcoeauHsieM MTPOBO/IA, HIYIINE OT IEKTPOIOB JATYNKOB PACX0/a K KJIeMMaM TeIIOCUYeT-
guka GND1,RU1+,RU1-,GND2,RU2+,RU2-. [IpoBoaa, uaymue k knemmam RI1+RI1-
,RI12+,RI12-, OBA3ATEJIBHO ocTaBuTh NOIKITIOYCHHBIMHU K JATYUKAM PAcX0/ia U K TETUIO-
CUETUHKY.

3) MU3roToBiieHHBIM EPBBIM KYCOYKOM MPOBOJA (TpeMsi KOHIIaMH OYKBBI M) 3aMbIKaeM MEXTy
coboit ki1emMmsl TertocuetTynka GND1,RU1+,RUI-. BTopsIM KycOuKOM NMPOBOAA 3aMbIKaeM
GND2,RU2+,RU2-. Bxitouaem mpudop. JXKiem 2 MHHYTEHI.

— TemmocyeTynk B TEKYIIMX MapameTpax JoinkeH moka3ate Gl m G2 paBHbBIE HYINIO WIM «MHHH-

Mym». Eciiu HeT, To TeniocYeTYnK BO3MOXKHO HEHCTIPABEH.

— BxkirounTte MOACBCTKY MHAUKATOpPA TCIJIOCUCTUUKA (Ha)KMI/ITC J'IIO6y}O KHOIIKY Ha HaHCJII/I). HpI/I
IMPaBHUJIbHO MOAKIIOYCHHBIX JATUYHMKAX pacxoJa U UCIIPaBHOCTU an6opa, MMOACBCTKA AJOJIPKHA paB-
HOMCPHO (C OJMHaKOBBIMHA HaYBaMI/I) HCMHOI'0O MCPLATh (KpaTKOBpCMCHHO MCHATH }IpKOCTL).

— Ecnu na HWHJIUKATOPC HC BBIBOJAUTCA HHUKaKou I/IH(I)OpMaI_II/II/I 1 IMOJCBETKAa HE CBECTUTCA:

1) TIlposepbte momauy 220 BOJBT HA TEIJIOCUETUHK.

2) TIpoBepbTe TECTEPOM HUCIPABHOCTD MPEIOXPAHUTEIIS, YCTAHOBICHHOTO Ha IJIATe TEeIUIOCYET-
YHMKa PAJIOM € KJIeMMaMH NoAkI0ueHus 220 BoJIbT (IPeABAPUTEIBHO OTKIFOUNB TEMIOCYET-
KK OT ceTd. Eciii OH HencnpaBeH, 3aMeHUTE HOBBIM, Ha TOK | Amnep (BII1-2).
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5 TEXHWYECKOE U PETJIAMEHTHOE OBCNY>XUBAHUE

CneunanbHOro O0OCTY)KMBaHUS TEIUIOCUETYMKU TPeOYIOT TOJBKO MO HCTEYEHHH OYEpPEeIHOIO
MEXXIOBEPOUHOro MHTepBasa. OnHAKO 1enecoo0pa3HO HE MEHEE OJHOr0 pa3a B MECSI] OCYLIECTBIISThH
npoBepKy paboTocrmocoOHOCTH mpubopa Ha OOBEKTE, T.K. MPU cpabaThIBAHHMHM BCTPOCHHBIX CHCTEM
3aIUTHI TPHOOP MOKET HAXOAUTHCS B OTKITFOYCHHOM COCTOSIHHH.

[Tpu HaMW4YMKM B KUAKOCTU B3BECEH M BO3MOKHOCTH BBIMAJIEHUS OCajKa, MPOTOYHYIO yacth JIIP
HE0O0XO0IMMO MTPOMBIBATh HE pexke OHOr0 pa3a B IO C LIENbI0 yCTpaHeHus ocajka. [Ipu Hanuuuu cuinbHO
3arpsI3HEHHOr0 TEIUIOHOCHUTENS MPOMBIBKY IpoTodyHoi yactu OIIP Hamo mpoBoauth wame. OpHuM U3
npu3HakoB 3arpssHeHus OIIP moxer sBISTHCS MOsiBICHHE OOJBIION PAa3HOCTH MOKa3aHUM 0O0BEMHOTO
pacxoja B MmojaaroIei 1 00paTHo# TpyOax B 3aKPHITHIX CHCTEMAaX OTOTUICHUS.

IpuMeyaHue: HAKUMH FITH OCATOK, a TAKOKE CIIEABI PKABUMHBI JTOJDKHBI OBITh YHAJICHBI C UCIIOIF30BAaHIEM MOIOIINX CPENCTB
¥ HEHJIOHOBOM MIETKH.

TemiocueTyMK JOKEH IKCIUTYaTUPOBATHCS IPY OJHOM 3all0JHEHUH TPoTouHOoM yactu JI1P.

Ilepen kaxaod O4yepeaIHOM M BHEOUEPEIHOW IOBEPKOM, TEIUIOCYETYMK JOJDKEH IPOUTH

periaMeHTHOe 00CIyKUBaHUE, BKIIIOUas CIEAYIOIINE 00s13aTeNbHbIE ONEepallK [TOITOTOBKH K ITOBEPKE:

1) Oumncrka BHENIHUX NOBEpXHOCTEH Db OT MbUTH U JIp. 3arpsI3HECHUI TPOM3BOUTCS BIKHOM Be-
TOILBIO.

2) IlpomsbiBka nporouHoi yactu DIIP oT pKaBYMHBI U HAKHUIIH.

3) IlpoBepka CONPOTHBICHUS U3OJISALMH 3JICKTPOIOB U Karymku DIIP oTHOCHTEIBHO KOpITyca
OIIP.

4) TlpoBepka auTHEBOM Oatapeun Taiimepa. Ecin usmepenHoe Hanpsbkenue meree 3V, o eé Tpedy-
ercsi 3aMeHuTh (Monenb CR-2032).

5) Ecmu tpedyercs, To 3aMeHUTH npeaoxpanuteib. (1A BIT1-2 aist ocTaabHBIX CepHid).

6) Jumarnoctuka pabotsl Db 1 nmpoBeeHUEe MOICPHU3ALIMY ITPOTPAMMHOT0O 00ECIICYECHUS BCEX
IIPOLIECCOPOB IEKTPOHHOTO 0JI0Ka (€C/IM U3rOTOBUTEIb IPEACTAaBUT CEPBUCHOM OpraHU3aluu
OuYepeIHOE U3MEHEHHE ITPOIPAMMHOr0 00ecTeueHus).

[Tocne npoBenEHUS OUYEPETHOTO PErIAMEHTHOIO OOCIY)XMBAHHUS TEIUIOCUETYMK IMOJAJIEKUT
KaJTMOpOBKE Ha MMOBEPOYHOM CTEH/IE C OMOILBIO CIEUATbHOTO IPOrPaMMHOI0 00ECIIEYEeHUs U COTIACHO
MHCTPYKIUU 1O KaTMOPOBKE 3aBOAA-U3TOTOBUTEIIS.

A PernamentHoe o0ciayxuBanue u kaauopoBky Jb u JIIP TennocyeTYuKoB MOTryT NP OBOAUTH
TOJIBKO CHENHMAJIMCTHI, Npoumenmue od0yyeHne U MMeIHe JUIECH3HI0 3aB0Ja - U3rOTOBHUTEJS HA
NpaBo NpoBeJeHUs TAKUX PadoT.
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6 TNMOBEPKA

[ToBepky TEMJIOCUETYMKOB MPOU3BOAUT  NPEANPUSATHE-U3TOTOBUTENb TPU  BBIIYCKE U3
IIPOM3BOJICTBA WJIM IIOCJIE PEMOHTA.

[lepuomuyeckass TOBEpKa TEIUIOCYCTYMKOB M PETUCTPATOPOB  pacxoja  MPOU3BOIHUTCS
NPEANPUATHEM-U3TOTOBUTEIIEM HITH TIPEATIPUSITAEM, UMEIOIINAM JIMIIEH3UIO Ha JTAHHBIA BUJ] IS TSITLHOCTH
OJIUH pa3 B 4 roja.

[ToBepka TEIIOCYETUYMKOB OCYIIECTBISETCS B COOTBETCTBHM ¢ MeToaukon moBepku 4218-003-
89503403 MII Ha mOBEpPOYHOH yCTaHOBKE, OOECIIEUMBAIONICH PEKUM «CTAPT-CTOI» TOJ YIPaBICHUEM
CIeIraIbLHOTO IIporpaMmMHoro odecriedeHuss RsSMon uiu 6e3 npumenenus [10 RsMon.

Ha noBepky HEOOXOAMMO MIPEIOCTABIIATE:
— OB remnocuérunka «MATUKA» unu peructpatopoB pacxoja;
— OIIP;
— MAacMopT TEIUIOCUETUNKA;

— IAcmopT Ha JIOTOJIHUTENbHBIA OJIOK perucTpanuu pacxona (€ciu AaHHBIM OJOK BKIIOYANCs B
KOMIUIEKT MOCTaBKH);

— TMacIopT U CBUAETEILCTBO nociieaHei nosepku TC.

Hpnmeqaﬂne: TC, I[I[, BOAOCYHCTYUKH U PACXOAOMEPHI MOBEPAIOTCA HC3aBUCHUMO OT APYIrUX COCTABHBIX JacTeil TeIIocYeT-
YHKa.

3anpemaercss OCylIeCTBJISITh NMOBEPKY MU Ji000e Jpyroe ompejaejieHHe MeTPOJOrHYeCKUX
XapPaKTEePUCTUK TEMJIOCYETYHMKOB MO METOAMKAM, He COIJIACOBAHHBLIM C M3rOTOBUTE]EM, B TOM
YyHCcjle OCHOBAHHBIM Ha MNOKA3aHUIX HHIMKATOPA TeIUIOCYeTYMKA WJIM Ha wuHpopmanum B
pacneyaTke 4acoOBBIX, CYTOYHBIX M MeCSYHBLIX APXHBOB MACC M TeMIEpPATyp, PerucTpUpyeMbIx
TeNJIOCYeTYNKOM Ha y3JaX yueTa.

A IToBepouHbIil cTeHA NOKEH 00ecneunuTh HeCTaOMIIBHOCTh IOTOKa BOJBI He Oosee 2% mpu

ckopoctu notoka ot 0,01 m/cex 10 10 m/cex. BpeMsi kannOpOBKHM U MOBEPKH TEIJIOCUETUYHUKA JOTIAKHO

ObITh HE MEHEE 3 MUHYT B KaX/10i MOBEpPOYHON MM KaTMOPOBOUHON TOYKE NMPH CKOPOCTH moToka ot 0,1

no 10 m/cex u He MeHee 5 MUHYT B KaKJOW NMOBEPOYHOM WJIM KAaTMOPOBOYHOM TOYKE IMPU CKOPOCTH
nmotoka ot 0,01 mo 0,1 m/cexk.

Ilepen ouepeaHoON WM BHEOYEPEAHOM IMOBEPKON TEIUIOCYETYMK AOJDKEH MPOUTH PErIAMEHTHBIE
paboThl B COOTBETCTBUU C Pa3/IeioM 5 HACTOAIIETO PYKOBOJICTBA MO SKCILITyaTallUH.
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7 NMPABWJIA XPAHEHUSA N TPAHCINTOPTUPOBAHUSA

TermiocueTynky claeAyeT XpaHUTh Ha CTEJJIaKaX B CYXOM OTAllIMBA€MOM U BEHTHJIUPYEMOM
MOMENICHUU TpHu Temneparype oT mitoc 5 no mioc 40°C, otHocuTenbHON BiaxkHoctu 10 80 % mpu
temneparype mioc 25°C.

B NoMCIICHUU [JIA XpaHCHUA HE OOJIKHO OBITh HpI/IMeceﬁ arp€CCMBHBIX TI'a30B W I1apoOB,
BBI3BIBAIOIINX KOPPO3HUIO MATCPUAJIOB TCIIJIOCUCTYHKA.

TpancropTupoBaHKE TEIUIOCYETYMKOB MTPOU3BOIUTCS JTFOOBIM BUJIOM TPAHCHIOPTa (aBHALIMOHHBIM —
B OTAaIUIMBAEMBIX T'ePMETH3UPOBAHHBIX OTCEKaX CaMOJIETOB) C 3alIUTONW OT aTMOC(EpPHBIX OCAIKOB MpHU
temriepatype oT MuHyc 50 mo maoc 50°C. Crioco0 ynakoBKH SIIMKOB B TPAHCIIOPTHOE CPEACTBO JIOKECH
MCKJIIOYATh UX MIEPEMENICHUE MPU TPAHCIIOPTUPOBAHUH.

Bo BpeMs TOrpy304HO-pa3rpy30YHBIX pabOT M TPAHCIOPTUPOBAHUS JIOJDKHBI COOIIOAATHCS
TpeOoBaHus MaHUTTYJISIIMOHHBIX 3HaKOB 110 ['OCT 14192-96.

Ilocne TpaHCHOpTUpPOBAHUS IPU OTPULIATEIBHBIX TEMIIEpaTypax BCKPBITHE TPAHCIIOPTHOM Tapbl
MO’KHO IPOU3BONUTH TOJBKO IOCJE BBIAEPKKU UX B TEUEHUU 24 4acOB B OTAIJIMBAEMOM I1OMEIICHHH.

8 NMPOU3BOAMUTEJIN

Temnocuerunku-perucrpatopel  «MAI'MKA» BbIycKaloTcs Ha OCHOBE €IWHON TEXHOJIOTHU
CJIEYIOIIMMHU IPOU3BOIUTENISAMU:

Poccuiickas ®enepauus, OO0 «ITPUBOP-UMIIDKC» (pa3paboTurK TEMIO0CYETUUKOB),
115211, r. Mocksa, yn. bopucosckue npyast, a. 10, kopi. 5,
ten./dakc. (499) 400-53-49, (495) 231-98-93, e-mail: mail@magika.ru

Poccuiickas ®@enepanust, OO0 «BTK ITpom»

610048. r. Kupos, 1-ii Kupnuunsiii nep. 15,

ten. (8332) 25-24-29, daxc (8332) 25-34-40, e-mail: energo@vtkgroup.ru
Poccuiickas @enepanust, OO0 «MATUKA-TTPUBOP+,

115598, r. Mockaa, yi. 3aropseBckas, A.10 kopr. 4,
ten./dakc (499) 400-53-49, (495) 231-98-93 e-mail: mail@magika.ru

9 NMPUNOXXEHUA
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Ipuaoxenue A. Kapra 3aka3za Ha temiocuerynk « MAI'MKA»

(3amosTHsIeTCs OTJCIBHO Ha KaXKBI MIIHA TPYIITY OJWHAKOBBIX TEIIOCYETINKOB)

HanMeHoBaHMe OpraHM3aLuM:

®. U. O. 32110/ HMBIIET0 ONPOCHBIH JIMCT:

Tenedon/daxc:

KoauuecTBo OJUMHAKOBBIX TCIJIOCYECTYUKOB:

Mecro ycranosku (UTII, ITII, koTenbHas, apyroe)

I1o pa3aesieHHIo Ha CUCTEMBI CM. IPUMEYaHUE HIKE Cucrema Nel Cucrema Ne2 Cucrema Ne3
1 Cucrema yuera (1 - sHEprus, 2 - OTOIICHHE, 3 -
BenTminms, 4 - 'BC, 5 - macca, nmpyroe)
2 |TenmoBas Harpy3ka ‘ I'kan/a
Homep Tpy6onpoBona: 1 2 3 1 2 3 1 2 3

H3mepsaTs pacxon Ha/Her

Pacxon TemnoHocuTens (MHHAMANBHBINA) | MY/4, T/1

Pacxon TermonocuTeNns (HOMHHATLHBIN) M3/4, T/a

Bec uMmyisca (MMITYJTECHBINA pacxoJoMep) | JI/UMI

3
4
5
6 |Pacxon TemnoHocHTeNs (MAKCHMANBHBINR) | M/4, T/4
7
8
9

Jlnametp TpyOompoBosa MM
BosMoskeH 1 «peBepe» B TpyOOIpoBoOze Ha/Her
10 (U3mepATH TeMIepaTypy Ha/Her
11 TemmepaTypa TeNJIOHOCUTEINS B oC
TpyOOIIpOBOIC
12 |3mepsTh naBiieHHs] B TPYOONpoBoIe Ja/Her
KoHcTaHTa nasienus B TpyoonpoBoie
13 [H1H, €CITH H3MEPATH, MAKCHMATIHO® aT™
naBiIeHNE B TpyOOIIpoBOAE
HeobxoaumocTs kabeneii AaTIMKaMu M
CBSI3U MEXKIY pacxoza
TETIOCUETYHKOM U naT4rKamMu
14 |maTdamkammu, mpu TEeMIIePaTyphI M
HEOOXOMMOCTH YKa3aTh |naTqpkaMu
JJIAHY TaBJICHUS M
15 B cirydae npuMeHeHUst He AJIeKTPOMAarHUTHBIX

TaTYMKOB Pacxo/1a, yKa3aTh MapKy ycTpoicTBa

16 |@opmyJia BbIYMCIEHUS YHEPrHH (IOTYEPKHYTh)

0e3 PHepruu, 3aKphITasi, | 6€3 SHEPTUH, 3aKpbITas, |0e3 YHEPTHH, 3aKPhITAas,
3aKpBITAs C TOMIMTKOM, | 3aKpbITast C MOAMUTKOM, |3aKphITast C HOAMHUTKOM,
OTKPBITAasl, TYIIMKOBAsi, | OTKpPBITas, TYIHUKOBAs, |OTKPbITasi, TYIHKOBAsI,

otkpeitast E=E1-E2-E3. | otkpeitas E=E1-E2-E3. |oTkpeiTas E=E1-E2-E3.

17 |B0o3MOXHOCTB 3ayXKeHHs TPyOOIpoBoaa | Ha/Her

18 Temmeparypa X0J10JHOH BOJIBI (TTOJYEPKHYTH U

Koncranra nyst nepuoaa «3umay
win JIOTIOTHUTETFHBIN TePMOIaTIHK,

°C «JIeto» °C,

yKasars) win Temnepatypa TpybornpoBoga Ne. cucrembr N
19 |M3mepsTh yau4YHYIO TEMIIEpaTypy Ja/Her
JonosiHuTeNbHBIE (PYHKINH U JOMOJTHUTEIbHbIE MOAYJIN
1 |TpeGyercst HanM4KE BCTPOSHHOTO KOHTPOJUIEpA IPUHTEPA Ja / Her
2 |TpeOyetcs moanepsxka paboThl MoeMa Ha / Her
3 [lIpeoGpasoBarenp nnTepheiica RS232-Ethernet Ja / Her
4 |llIxad MoHTaXHBIH (po3eTKa + 2 aBTOMATa) Ha / Her

Ipumeuanne: Kaxnas cucteMa MOXKET HaKaIUIMBaTh U3MEPEHUS pacxo/ia, TeMIIepaTypsl, JaBieHus it ot 1 1o 3 Tpy6o-
nposonoB. Kaxxaas cuctema, eciu TpeOyeTcsl, MOXKET BEIYUCINTE OIHY SHEPTHIO 10 cBoel Gopmyne. Ecnu ects pacuer
SHEPTUH WITH IIUPKYISIIHSL, TO BCE TPYOOMPOBOIBI 3TOM CHCTEMBI JOJKHBI OBITh CBSI3aHBI (BO/Ia TIEpETEeKaeT, HapuMep, Mo-
JaroIuii, o6patHbIit, moanuTka win otBoa ' BC). Eciu sHepruu HeT ¥ HET MUPKYIIIAH, TO BCE TPYOOMPOBOIBI CHCTEMBI
MOTYT OBITh He3aBUCHMBI. OTUETHI, TIPH TIEYATH APXUBOB (Y4COBBIX, CYTOUHBIX, MECSUHBIX) ISl KQXKIOW CHCTEMBI BBIBOISATCS
Ha OTJEeJbHBIE JIMCTHL. He pexoMeHayeTcst coBMeIaTh B OHY CHCTEMY TPYOOIIPOBO/IBI OT Pa3HBIX MOCTABIINKOB.
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Ipunoxenue b.
HcnosHenns (Moeu) 3JIeKTPOHHBIX 0JIOKOB TEIUIOCYETYNKOB.

Bb.1. Bce moaesan Ib oTiimyaoTcs no cjeAy0mMuM NPU3HAKAM:

1) KosinyecTBOM CHUCTEM y4eTa, MOICPKUBACMBIM BBIYUCIIUTEIbHOM YacThio ipubopa (0 — 3)

2) KonmuecTBOM pacmasHHbIX Ha miate Db M KaaMOpOBaHHBIX CIEAYIOIIMX H3MEPHUTEIBHBIX

KaHaJIOB:
DJIeKTpOMAarHUTHbIC KaHaIbl n3MepeHus pacxozaa (0 — 2)
N3mepenus temneparypsi (0 — 7)

W3zmepenus nasienus (0 — 6)

Wmnynbcubie Bxoabl pacxoaa (0 — 6)

3) Hammumem moayass MAGLAN
4) HamuuueMm KOHTpoOJUIEpa IPUHTEPA
5) Hanumuuem noproB RS-232 u/unn RS-485

KonuuectBo cucrem yuera moxer Ovith 0, 1, 2 miu 3. Bce cuctemMbl HE3aBUCUMBI U HUMEIOT
OJIMHAKOBBIC BO3MOXKHOCTH:

1) Jlro6oe nHa3Hauenue: Pacxon, Temmneparypa, Ororuienue, 'BC, BenTmisnus, 1 kaHai, 2 KaHaa,

2)

3)

4)

5)

6)

7)

3 kaHauna, OTKpbITast popmyna, 3aKpeitas popmysa u T.1.

MoskeTr comepxaThb B J000M KoMOuMHammu OT | 70 3 KaHANOB KaXJIOro THIA: PacxXof,
TeMIieparypa, JaBjicHue.

Ecnu B cucreme ectb N kaHanoB pacxoza, TO TaKO€ )K€ KOJMYECTBO KaHAJIOB TEMIIEPATyphl U
JaBJeHHsl CBsi3aHbl ¢ HUMHU. JIumuHue kaHanbl Temmeparypbl u gaBieHus (3 — N) moryr
M3MEPSTh YTO YTOJHO, HAIIPUMED, YINYHYIO TEMIIEPATypy U IaBJICHUE HA BBIXO/E PHIBTPA.

Ecau cucrema He BBIYUCISICT OHEPIrur0, TO BCC UBMCPUTCIIbHBIC KaHAJIbl (pacxoz[, TEMIICpaTypa,
,[[aBJ'IeHI/IH) HC 3aBUCUMBI ApYT OT ApYyra. Hakomnenne Bcex nmapaMeTpoB B UHTEIrpaTropax U B
apxXuBax MPOMU3BOAUTCA BCEraa, rmoka Ha Ob IoaacTCA IMMUTaHHUC.

Ecnu TpebyeTcs pacueT 3HEpPIruu, TO «CUCTEMay 3TO TPYIIa CBA3aHHBIX MexXay coboii oT 1 10 3
BOAOMPOBOAOB (Tpy0). "CBsi3aHHBIX" O3HAYAET, YTO BOJAa B KAKOM-TO MOPAIKE IMEpPETeKaeT
Mexny HuMmH. Hampumep, mogaua ¢ oOpaTkod winm KOHTYyp oToruieHus ¢ otBogoMm ['BC, mnm
OTOIICHHE C MOAMUTKON U3 00paTHOro BojonpoBoaa. Eciiu BogonpoBoibsl HE CBS3aHBbI 110 BOJIE,
TO OHU HE MOTYT BXOJUTh B OJIHYy CUCTEMY C pacueroMm 3Hepruu. Hampumep, oTaenbHbIN BBOJ
I'BC He MOkeT BXOOUTh B CUCTEMY C OTOIUIEHMEM. EciM OIMH W3 M3MEPUTENIBHBIX KAaHAJIOB
HEUCIIPAaBEH UJIU €ro 3Ha4eHHE BHE JIOMYCKa, TO, TOKa MIPOJOJKAETCS 3TO COOBITHE, HAKOIIJICHHUE
00BbEMOB, MAaCC M SHEPTUM OCTAHABIMBAETCS (3HAUCHMSI MHTETPaTOPOB M apXuBa 3a TEKYIIMH yac
HE U3MEHSETCS).

Bce cucrembl mo 000My 3JEKTPOMAarHUTHOMY KaHaly pacxoja OTpadaThIBAIOT «CyXOH
KOHTAaKT» (OTCYTCTBHE KOHTAKTa C )KHJIKOCTHIO)

B mo6oit cucreme, eciu 3TO pa3pelieHo ee HACTPOWKON, MOXKET O0TpadaThIBaTbCsl PEBEPCUBHBIM
MOTOK TEIJIOHOCUTEIS TI0 JIFoOOMY KaHaly pacxo/a.

Bb.2. Ba3zoBbie ucnosHenusi (moaeau) Ob

Bce momenn OB TemmocyetunkoB M pacxomoMepoB «MAI'MIKA)» BbIyCKalOTCA Ha OCHOBE
HECKOJIbKMX 0a30BbIX BapHaHTOB. Bce BapuaHTHI UMEIOT OJMHAKOBYIO BBIYMCIUTENBHYIO YacTh (IIPH €€
HaJUYHMH), HO OTIUYAIOTCS MAKCHUMAaJIbHBIM KOJWYECTBOM KAHAJIOB KaXKJIOTO THIA B HM3MEPHUTEIbHOU
gactu. Tak xe DB Moryr pasnauuyarbcs KoprnycamMu U MHAMKanuen. OAHAKO MO METPOJIOTMYECKUM
XapaKTePUCTUKAM U (PYHKITMOHUPOBAHUIO KaXKI0TO M3 MOAysel Db Bce BapuaHThl HICHTUYHBI.

B HacTosImMII MOMEHT BBIITYCKAIOTCS Cleyromue 6a30Bble MOJIEIH IEKTPOHHBIX OJOKOB (YKa3aHa
UX MaKCUMaJibHast KOH(UTyparus):
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xR2443, xR2423, x0766, PU2000, PC2220, rae nepsas OykBa “X”’ — MOKa3bIBA€T, YTO HA OCHOBE
3TOH 0a30BOM MOJIENIM MOXKET ObITH COOpaH MPUOOP C JIFOOBIM KOJIMYECTBOM CUCTEM yUEeTa.

Hanuuue Ttakoro koiaumdecTBa Mojejel MO3BOJSET, MyTeM WX KOMOWHAIMH, CTPOUTH y3ell ydeTa
ONTHUMAJILHBIM 00pa30M, KaK C TOYKHU 3PCHHSI YI00CTBa, TAaK U CTOUMOCTH.

[Tpuboper Ha ocHoBe XxR2423, xR2443 ynoOHO mpuMEHsSTh, €ClIH XOTs OBl aBa TpyOOmpoBOIa
PacIoIOkKEeHbI 0JIM3KO K 3TOMYy Ob.

Ecnu TpyOonpoBoabI pacioioKeHbl JaJeKo OT OCHOBHOTO Db, KOTOpBIN HampuMep, pacroyiokeH B
JPYroM MOMEIIEHHH, TO B Ka4eCTBE OCHOBHOTO Db MOXHO MPHUMEHHUTH TEIUIOCUETYHK J1I000i 0azoBoi
moaenmu ¢ wMoxayiaem MAGLAN, a ynmamennele wusmepenuss (mo 300 MeTpoB) NPOU3BOIUTH
JOTIONHUTENbHBIMU MoysIaMu PC2220.

Ecmu Tpebyercss mpuMeHUTH OoJblioe KouuecTBO (Oojiee 3) CTOPOHHHX pacxoJIOMEPOB C
UMITYJIbCHBIM BBIXOJIOM, TO YZ00OHEE IPUMEHHUTh IpUOOp Ha OcHOBE 6a30Boit Mosenu X0766.

B.3. Bzaumo3zamensieMocTh MoaeJei

Mojaenb 3]5, Y KOTOPOIr'o KOJHUYECTBO CHUCTCM U AKTUBHBIX KAHAJIOB KAXIOTI'O THUIIA OoJbllIe MIIH
PAaBHO KOJHWYCCTBY CUCTEM U TAKHX KE KaHAJIOB I[perfI MOACIN, MOXKET €€ IMOJHOCThIO 3aMCHHUTD. Ecmu

KaKMX-TO KaHAJIOB HEJOCTaTOYHO, TO HEJOCTAIIIUWE KaHajdbl MOTYT OBbITh HaOpaHbl 3a CUeT
IOIMOJHUTENBHEIX 0110k0B PH1000, PC1220, P112000 nim PC2220.

Hanpumep, monens E2423 moxer 3ameHuTs Moaens A2220, Tak Kak IMEET TaKOe K€ KOJIUIECTBO
AJIGKTPOMATHUTHBIX KaHAJIOB, a KOJIMYECTBO CHUCTEM M TEMIICPATypHBIX KaHAIOB Oojibllie. A MOJEIb
T0O766N HEe MoxeT cama 3aMeHUTh MoJelib A2220, Tak KaK HET 2 3JIEKTPOMArHUTHBIX KaHauoB. OIHAKO
eciii k Db T0766N mo6aButs 610k PM2000 mm PC2220, To Takags KOMOMHALMS IOJIHOCTBIO CMOKET
3aMeHnTH Mozellb A2220.

Ob wmopenun A2220 wmoxer 3ameHuTth Onoxk PC2220,
BBIYUCITUTEILHYIO YaCTh, ITyTEM BBIKIIFOUCHHUS BCEX CUCTEM y4YeTa.

cCiin B HaCTpOﬁKaX OTKJIFOYUTDH

Ta6muia b.1. ®yHKIIMOHATIBHBIE BO3MOXXHOCTH U OCOOCHHOCTH MCIOJIHEHHH (MO/IeNei) TeIoCYETYNKOB
«MATUKA.

KomuuectBo KonuuecTBo kaHanoB
INepBast OykBa Ha3BaHUS MOZIENH TETI- MOAKITIOYaeMBbIX JJIeK- KomaectBo KommaectBo JUTSL BOJOCYETUHKOB MITH
J0CUETINKa, TPOMAarHHUTHBIX IIPE00- KaHaJIOB U3- KaHaJIOB U3- pacxooMepoB C M-
KOJIMYECTBO cucTeM ydeta (¢ pasoBarenelf 0ObEMHOTO | MEpeHHs TeM- | MEpeHHs JaB- ITyJTECHBIM BEIXOIOM.
(Tunooe npumenenne?) pacxona neparypsl nenus? (nopnutka, I'BC, oton-
JICHHE)
1 CHCTEII:: — BcerpoeHHBIX KaHAOB:
(pacxomomep 1 wm 2 KaHama, OTOTLIE- 1B monemu A1220, 2 B MozIenAX
Hue, 2 B OCTaJIbHBIX Al1220u 0 B Mmozenax A1220 u
S — + 1 kaHan yepes OO0k A2220, 2,3 A2220,
P112000 3 B ocTalb- 3 B OCTaJIbHBIX
I'BC TynukoBoe win LUPKYIALus,
+ 1 xaHan yepe3 00K HBIX
OTKpBITas CUCTEMA + OTBOJ] TYIUKO- PC2220
Boii 'BC)
«Ex? 2 BCTPOEHHBIX KaHAJIOB
JTo 2-yX cHcTeM yuera u3MepeHus pacxona +3 4 2,4
(oTomncame 3akp. u TBC Tymikosas KaHasa 4epe3 OJIOKH +2 kaHana +2 kaHana
e — P12000 yepe3 OI0Ku yepe3 OI0Ku 3
+2 kaHana yepe3 OIoKH PC2220 PC2220
OTOIUTICHHE 3aKp. ¥ BEHTUIISIIHS, PC2220
OTOIUTICHHE Ha 2 OTBOAA)
Jlo gz;lzc?/g::;:;;em 2 BCTPOCHHBIX KaHAJIOB 4 2,4
2 BCTPOCHHBIX JIEKTPOMArHUTHBIX HBMEPCHIA pacxona 06 xama- * 706 Kaa-
+ 10 3 KaHaJOB uepe3 JIOB 4yepe3 JIOB Yepe3
Karajia HSMEPCHIA pacxo/ia 61o0kxu P12000 6510KH Onoku 3
foronenne + I'BC + XBC, + 10 6 KaHaJOB uepe3 PC2220 PC2220
otoruteHue + Bentuisius + 'BC, 60Ku PC2220
OTOIUICHUE Ha 3 0TBOJIA)
«T» Bapnanr 2 0 BCTpOEHHBIX KaHAJIOB 7 6
Jlo 3-ex cuctem yuera Jlo 6 xaHanoB yepes + 10 6 KaHa- + 110 6 kaHa- 6
Her BCTpoeHHBIX 3J1.MarH. KaHaJoB, onmoku P12000 JIOB uepe3 JIOB uepe3
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HO 0OJIBIIIe BCTPOCHHBIX KAHAIOB TEM- | WJIM JI0 9 KaHAJIOB 4Yepe3 OJIOKH Onoku
rneparyp U JaBieHUN PC2220 PC2220 PC2220
{oromenue + I'BC + XBC,
ororiecHue + BeHTmwisnus + I'BC,
OTOIUICHUE Ha 3 0TBOJA)
«PHW» - peructparop pacxona

1 B Mmogemu P111000

(paciupenue KOJIMYECTBA KaHATIOB 0 0 0
OCHOBHOTO 0JIOKa) 2 B moziem PU12000
«PC» perucrparop pacxona®
aCIIUPEHHE KOIUYECTBA KaHAIOB 1 B mopemu PC1220 2 2 0
p p

2 B Monenu PC2220

OCHOBHOTO 0JI0Ka)

D «Cucrema yuetay:

-- Ecitit TpeGyetcs pacueT sHepruu, To 3TO IPYIIa CBSI3aHHBIX MEXKIy co00i oT 1 10 3 BogonpoBoaoB (Tpy0). "CBs3aHHBIX" 03HAYAET, UTO
BOJIa B KAKOM-TO MOPSIKE TIepeTekaeT Mexxay HuMu. Hanprmep, mogada ¢ o6paTkoit Wi KOHTYp oToIuieHus ¢ otBogoM 'BC, nmm orom-
JICHUE C TIOANUTKON U3 00paTHOTO BoAONpoBoaa. Ecin BoxompoBob! He CBSI3aHBI 110 BOJIE, TO OHH HE MOTYT BXOIHTH B OHY CUCTEMY C
sHeprueil. Hanpumep, otaensublii BBog 'BC He MOXKET BXOJUTH B CUCTEMY € OTOILUICHHUEM.

-- Ecniit B cucteme pacueTa 3HEPTUH HET, TO 3T0 OT 1 10 3 BOAOIPOBOJOB, KOTOPBIE MOTYT ObITh, KaK CBS3aHHBIE, TAK M MOJHOCTBIO pa3je-
JICHHBIE.

Kaxxnomy kaHamy pacxoia B CHCTEME COOTBETCTBYET CBOIl KaHaJI TeMIIEPaTyphl U 1aBJICHHUSI.

2 Tunosble MPUMEHEHHS JaHbI TOJLKO Kak MpuMep. Bee cucTeMbl yueTa B mpuGopax oMHAKOBO YHMBEPCATBHBI, MOTYT GBITH HACTPOEHBI
KaK YTOJJHO, TJIaBHOE YTOOBI X IIPUMEHEHHE U HaCTPOIika He IPOTUBOPEUMIIN HOHITHIO «CHCTEMa ydeTa» B IIPUMEYaHnu 1.

%) B mpubopax «E» 1 «T» MPUMEHATH BCE CHCTEMBI He 00513aTeNbHO. [IpHOOpE MOKHO IPHOBPETATH BMECTO MOJIETH «A» “Ha BEIPOCT”, TO
€CTh ITOCTENIEHHOE MOAKIIOYEeHHE K Mpubopy pa3HbIX TpyO. Hanpumep, cHauana crienath MpuOOPHEIN yueT Ha OTOILIeHHH. Uepe3 HEeKOTo-
poe Bpems nmpuobpectu PU2000 mwmu PC2220 (cm. npumeyanue 5) u nonkmounts I'BC.

4 Ecniu IaTuMK 1aBleHus He TIOJKITIOUEH, TO HCTIONb3YeTcsl KOHCTaHTa. MoyeT ObITh, CBOE 3HAUEHHE KOHCTAHTBI JUIs KasI0T0 KaHasa
pacxona. ITmata xR2423 umeer 2 kaHasa u3mepenust gasienuns. [lnara xR2443 umeer 4 kaHana U3MepeHHs TaBICHUSL.

%) PC2220 MOeT HCTIONB30BaTHCS, €CIU MOJEIb OCHOBHOTO 61I0Ka nMeeT B HasBanuu O0ykBy N. Kanamsr PC2220 MOTyT, Kak JOHONHATH
BCTPOCHHBIE KaHAJIBI OCHOBHOT'O OJIOKA, TaK ¥ UCIIOIB30BATHCSl BMECTO HEKOTOPBIX BCTPOCHHBIX.
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Ipuioxenue B.
I'abapuTHbIe U MPpUCOEINHUTEIbHBIE Pa3MepPbl JJIEKTPOHHBIX 0JIOKOB

I'abapuTHble U NPpUCOEIUHUTEIbHbIE Pa3MepPbl 3JIeKTPOHHBIX 0JIOKOB TENJI0CYEeTYUKOB cepHii
«A», «b», «E» 1 «T»
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)
Y)Y
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N N N N N N
1 II

180

A
 J

Pucynok B.1



I'abapuTHbIe M npucoequHUTEIbHbIE pa3Mepbl Db ucnosnenus «MAT'UKA-PU 1000/2000» u
«MATUKA-PC 1110/2220»
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IMpuioxenune I'.
YcTaHoBKA 3J1eKTPOMATHUTHBIX Mpeodpa3oBaresieil 00beMHOI0 PAcX04a *KUJIKOCTH

PexoMeHyeMble BApPMAHTHI YCTAHOBKH YJIEKTPOMATHUTHBIX IIpeodpa3oBaTelieil 00beMHOI0 pac-
X0/1a )KHJIKOCTH Ha TPpyOompoBo/e

SDy 3Dy ’z_‘
[ ]
n =
PucyHok .1 |: t
3DY | ]
5DY
PucyHok I".2 ;

PucyHok .3

BapuaHT yCTaHOBKHM 3JIEKTPOMArHUTHBIX Mpeodpa3oBaTelieii 00beMHOI0 Pacxoaa KUJAKOCTH MPHU
HAJIMYMHU BO31yXa B TpyOonposojae

BbINyCK BO3ayXa B aTMocdepy

50y 3hy
—1
=>
PucyHok I.4

BapuaHT ycTaHOBKHM 3J1eKTPOMAarHUTHBIX Npeodpa3oBaTesieil 00bEMHOI0 pacxoAa *KMJAKOCTH HA
Tpyoonposoae ¢ Ay 6oabmmm, yem /Iy 371eKTPOMATHUTHOI O peodpa3oBarelisit 00bEMHOI0 Pacxo-
A2 XKUJAKOCTH

PucyHok I'.5
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HemonycTtuMbie BApHAHTHI YCTAHOBKH 3JIEKTPOMAarHUTHBIX Mpeodpa3oBaTeieil 00beMHOI0 pac-

X0/12 KIIKOCTH Ha TPyOompoBoae

PucyHok .7

]

§||><|I]}->ﬂ1|><l_l

PucyHok .8

—

<] [
[ ]

PucyHok .6

IIpumeuanue. Eciu B TpyOOnpoBoie MOTYT OBITh PEBEPCHBIE MOTOKH, TO MPSMBIE YIaCTKH U JI0, U TIOCTe
JATYMKOB Pacxo/ia JOHKHBI ObITh HE MeHbIIE 5/1y.
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Ipuioxenue /.
I'aGapuTHbIe 1 IPUCOEANHUTENBbHBIE Pa3MepPhl JJIEKTPOMATrHUTHBIX MPeodpa3oBa-
TeJeil 00bEeMHOI0 Pacxo/a KMIKOCTH

I'aGapuTHbIE U MPUCOEIUHUTEIBHBbIE Pa3Mepbl (PJIaHLEBBIX JJIEKTPOMATHUTHBIX IPpeodpa3oBare-
Jeil 00beMHOro pacxoaa xkuakoctu npoussoacrsa Q00 «BTK IIpom» ¢ ki1eMMHOH KOPOOKOii.

LO O |

- od
3 n ons.
T
)
¥ Y - L _‘
Taommma /1.1
Ay, MM 15 25 32 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300 | 400
I, MM 95 | 115 | 135 | 145 | 160 | 180 | 195 | 230 | 300 | 360 | 485 | 610
1, Mm 65 85 | 100 | 110 | 125 | 145 | 160 | 190 | 250 | 310 | 430 | 550
L, MM 140 | 160 | 190 | 200 | 202 | 213 | 238 | 252 | 328 | 358 | 438 | 524
Horryck -15(-15|-15]| -2 -2 -3 -3 -3 3 |35 4 -4
d, mm 14 14 18 18 18 18 18 22 | 26 26 30 | 33
N 4 4 4 4 4 4 8 8 8 12 16 16
H, Mmm 210 | 225 | 238 | 247 | 260 | 280 | 300 | 325 | 380 | 445 | 564
Macca, He Ooiee, KT 7 8 10 11 12 13 17 24 50 70 | 125

I'aGapuTHble M NpHUCOEANHUTEIbHbIE pa3Mepbl 3JIEKTPOMATHUTHBIX Npeodpa3oBaresieil 00beM-

HOIr'o pacxoaa ;KUHIAKOCTH HCITOJJHCHHUSA C BLIXOAHBIM pa3'béMOM.

- par od
~1 N

I

Ta6muma /1.2
My, MM 15 25 32 40 50 65 80 | 100 | 150 | 200 | 300 | 400
I, Mmm 95 | 115 | 135 | 145 | 160 | 180 | 195 | 230 | 300 | 360 | 485 | 610
I, MM 65 85 | 100 | 110 | 125 | 145 | 160 | 190 | 250 | 310 | 430 | 550
L, mm 140 | 160 | 190 | 200 | 202 | 213 | 238 | 252 | 328 | 358 | 438 | 524
Jomyck -15|-15|-15| -2 -2 -3 -3 -3 -3 |-35| 4 -4
d, mm 14 14 18 18 18 18 18 22 26 26 30 | 33
N 4 4 4 4 4 4 8 8 8 12 16 16

Macca, He OoJiee, KT 7 8 10 11 12 13 17 24 50 70 | 125
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I'abapuTHbBIE M IPUCOEAUMHHUTEIbHbIE Pa3MepPbl 3JIEKTPOMATHUTHBIX Mpeodpa3oBaTesiell 00beM-
HOI'0 Pacxo/a KUAKOCTH THNIA «CIHABHY» npou3BoacTBa OO0 «BTK IIpom», ¢ KI1eMMHOI KO-
POOKOI1 HJIH C BBIBOJAHBIM Pa3béMOM

i
iy
q —
Y Y
L
Tabmuua /1.3
Oy, | T, L, C pazbeMoM C xj1eMMHOI1 KOPOOKOii
MM | MM | MM I, MM Macca, Kr, He 00J1ee H, Mmm Macca, Kr, He 00J1ee
15 51 70 64 3 167 3,6
25 72 80 85 4 188 4,6
32 83 90 95 5 198 5,6
40 93 100 105 5 208 5,6
50 107 | 120 120 6 223 6,6

IIpumeyaHnue: 10MycK Ha OTKIOHEHHE MapaMeTpa L oT o603HaueHHOTO B Tabnuie +5 M.

MoHTax nepBMYHOro NpeobpasoBaTens TMNa «C3HABUY» Ha TpyGonpoBoAa

Lnunbka
lMepeMblyka 3a3eMneHuns

[arika c wandcamu
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I'aGapuTHble U pHcoeUHNTENbHbIE Pa3Mepbl MPOCTABKHU AJIS1 MOHTAKA 3JIeKTPOMATHUTHBIX

npeodpa3oBaTesieli 00bEMHOT0 PACX0/1a KHIKOCTH

1
A
)
'
v ]
Ta6nuua /1.4
Ay, MM 15 25 32 40 50 65 80 100 150 200 300
I, Mm 95 115 135 145 160 180 195 | 230 | 300 360 485
1, MM 65 85 100 110 125 145 160 190 | 250 310 430
L, Mmm 140 160 190 200 | 202 | 213 | 238 | 252 | 328 358 438
Jomyck -1,5 -1,5 -1,5 -2 -2 -3 -3 -3 -3 -3,5 -4
d, MM 14 14 18 18 18 18 18 22 26 26 30
n 4 4 4 4 4 4 8 8 8 12 16
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IMpunoxenue E.
YcTaHOBKA TEPMOMETPOB CONPOTHBJICHUSA

-

63



Ipuaoxenue K.

I{okoJieBKa pa3beMoOB H KJIeMM

Ha3nayeHHe KOHTAKTOB BBIXOJHOI'0 Pa3beMa 3JIEKTPOMATHUTHOI0 Mpeodpa3oBartelisi 00bEeMHOI0
pacxoaa ;KuakocTu (MoauduKkanus ¢ BBIXOAHbIM Pa3beMOM)

Bug co cTopoHbI
pasbEMHOM YacTu

2

Pacnanka BbIxogHOro pasbema

Ne koHTakTa

HaumeHoBaHue

2PM 1

1 Ot anekTpoaa

Ot anekTpoaa

Kopnyc

Ha o6bmoTKy BO3OYyXaeHus

N|jojlo|N

Ha o6bmoTKy BO3OYyXaeHuns

Ha3nauyenue Kj1eMM 3J1eKTPOMArHUTHOIO Mpeodpa3oBaTeis 00bEeMHOI0 Pacxo1a KUJAKOCTH HC-
MOJIHEHUS ¢ KJIEMMHOI KOpPOOKO#

KnemmHas kopobka

HasHadeHne knemm KneMmMmHoOM KopooKu

123 456 Ne koHTakTa HaumeHoBaHue
/F /F 1 OT anekTpoaa
) ©w%% Ot anekTpoaa

OKpaH

Ha obmoTKy BO36yXaeHus

Ha obmoTKy BO36yXaeHus

OO~ WIN

Kopnyc

Ha3navenue 3a:xkumoB Ib cepuii «A», «b», «E» , «T» €0 BCTPOCHHBIMH 3JICKTPOMAarHUTHBIMHU Ka-
HAJIaMH M3MepeHHs pacxo/ia npuseaeHbl B Tadaune 7K.1

Tab6muma JK.1
Oo6o3HaueHne «Anpec» (Ha3HAYeHHe
Ha3navyeHue BUHTOBOIO 3a5KUMa
3aKUMa KOHTAaKTay
GND1,GND2 3a)E(I/IMLI JUTS. TIOIKITFOUEHUS SKPaHHBIX OIUIeTOK Kabe- | KoHTakThl ans MOAIKIIIOYCHU
neit 9KpaHHBIX OIUIETOK Kabenen

RU1- 3akuMBI I TOAKIIOUeHHS 3ekTponoB JIIP, ycra- | 3aKuMBl I TOIKITIOYEHUS
RU1+ HOBJICHHOTO Ha TOJAr0IIeM TpyOOompoBoIe anexTpojoB JI1P
RU2- 3axxumbl i noAkIoueHust 3aekTpoaoB OIIP, yecra- | 3akumbl A HOIKITIOYEHUS
RU2+ HOBJICHHOT'O Ha 00paTHOM TpyOOIIpoBOIe anexTpo1oB DI1P
TULl+ 3aKUMBI JUTsl IOAKJIIOUEHUS TIEpBO maps! MpoBoaoB K | CoorBercTBeHHO | M 3 Ha
TI1l+ TC, pacnono)xeHHOMY Ha MTOAAIOIIeM TpyOorpoBoae | KieMMHOM Koionke TC
TU1- 3a)kKuMBI TSI TIOIKJTFOYCHUST BTOPOM maphl ipoBoAoB K | CooTBeTcTBeHHO 2 W 4 Ha
TI1- TC, pacniolo)xeHHOMY Ha MOAAIOIIeM TpyborpoBoae | kiemmHoM kononke TC
TU2+ 3aKUMBI JUTsl IOAKJIIOUEHUS TIEpBOi mapsl MpoBoaoB K | CoorBercTBeHHO | M 3 Ha
TI2+ TC, pacnonoxeHHOMY Ha 00paTHOM TpyOonpoBoie KJIeMMHOH Kostozike TC
TU2- 3aKUMBI JUTSI TIOAKITIOUEHUS] BTOPOU mapsl mpoBooB K | CoorBercTBeHHO 2 u 4 Ha
TI2- TC, pacnionoxeHHOMY Ha 00paTHOM TPyOOIpoOBOIE KieMMHOU Kostoake TC
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O06o3Hauenue

Ha3naueHne BHHTOBOI0 3a:KMMa

«Anpec» (Ha3HaAYeHHe

3a:KHMA KOHTAKTa»

TU3+ 3aKUMBI TSI IOAKIIIOUEHUS TIEpBOi maps! MpoBoaoB kK | CoorBercTBeHHO | M 3 Ha

TI3+ TC Ne3 KkiIeMMHOH kosogke TC

TU3- 3a)kKuMBI IS TIOKITFOYCHHST BTOPOM maphl IpoBoAoB K | CooTBeTcTBeHHO 2 W 4 Ha

TI3- TC Ne3 KIeMMHo# Koaoake TC

TU4+ 3aKUMBI JUTsI TIOAKJTFOUEHUS TIEPBOU maphl MpoBoioB kK | CoorBercTBeHHO 1 m 3 Ha

TI4+ TC Ne4 ki1eMMHOH Kosogke TC

TU4- 3a)kKuMBI TS TIOIKITFOUYCHHST BTOPOM maphl poBoAoB K | CooTBeTcTBeHHO 2 W 4 Ha

Tl4- TC Ne4 KieMMHOM kosoake TC
3axuM s TOAKIIFOUEHUs mpoBojia munyc J1J1 Ha mo-
JTAIOIIEM TPYOOITPOBOJIC.
BHUMAHMUE! [list npudopoB «A», «b», «E», «T»
P1- €O BCTPOEHHBIMH KaHAJaMH T-:ﬂeKTpOMal"HHTHOFO Ktemma «umyc» JUT
H3MepeHns Pacxoa, ¢ ImaToii Bepcun 4 wim 5,
o0J0k muTanuga naTunkoB aasiennsa HE HYKEH.
IIpu ero moakaoyeHun, b MokeT BBIATH U3
cTpos!
Pl+ 3akuM IS OJIKITFoUeHUs TpoBoa wiroc JI/] Ha mo- Kremma «wooy JUT
JTAIOIIEM TPyOOITpOBOIe
Po- 3axuM 1St TOAKITFOUeHNs poBoa muHyc J[J1 Ha 00- Ktemma «vunycy JUT
paTHOM TpyOOIIPOBOIE
P+ 3axuM 115 TIOAKITFOUEHUs poBoja moc JI /1 Ha 00- Kremma «wooy JUT
paTHOM TpyOOIIPOBOJIE
RI1-RI1+ 3aKUMBI TSI TIOAKTFOUEHUS KaTyIIKA HHAYKTUBHOCTH | KiieMMBI Ml 32)KUMBI HHAYK-
OIIP, ycraHOBIIEHHOTO Ha MojaaromeM Tpyodomnposoae | TuBHocTH DIIP
RI2-RI12+ 3aKUMBI JUTSI IOAKITIOUEHUS KaTyIIKW HHAYKTUBHOCTU | KneMMBbl Uiy 3aKuMBbl HHAYK-
OI1P, ycraHOBIEHHOTO Ha 00paTHOM TPYOOIIPOBOJIE tuBHOCTH D[P
GND JBa 3axxmMa IS TOAKIIOYEHHS  TPOBOJOB | BHHTOBOW 3akmM Ha TIyXO
«3A3EMIJIEHUE» Ob temnocuerunka 3a3€MJICHHOM HEUTpaiu Tel-
JIOBOT'O ITYHKTa
VRT1+ SaKUMBI I MOJAKIIOYEHHS IUTIOCOBOM KiIeMMBI MM- | KiaeMMBI Ha BBIXOAE MEXaHH-
VRT2+ MyJIECHOTO BBIXOJIa TIEPBOTO, BTOPOTO M TPETHETO JI0- | Y4ECKOTO WIJIM  3IIEKTPOHHOTO
VRT3+ nmonauTenbHbIx  UIIP wm  O6mokoB «MAI'MKA | BC. KitemMsl Ha BbeIXoje 0J10-
PI111000/20005 ka «P11000/2000»

VRT- OO0t 32)KUM 1S TOAKITFOYCHISI MUHYCOBBIX KileMM | KileMMBl Ha BBIXOJIE MEXaHH-
UMITYyJTCHOTO BBIXOJIa TIEPBOTO, BTOPOTO M TPETHETO | YECKOTO WIJIH 3IIEKTPOHHOTO
nononauTenbHblx UIIP wmm OnokoB «MAT'UMKA | BC. Kitemmbl Ha BeIxoze 0J10-
PI11000/20005 ka «P11000/2000»

AB,G SaKUMBI U1 ITOJKIIOYEHUS JOIIOJHUTENLHEIX 010K0B | KieMMbI RS485 0JIOKOB

MAGLAN «MAT'MKA PC1220/2220» u ap. c RS485 «MATUKA PC1220/2220»

A,B,G 3aKUMBI IS TIOJKITFOYEHUS KOMIbIOTepa WiH cTo- | RS485 nmns cumThiBaHus Te-

RS485 POHHHX KOHTpoJuIepoB o RS485 KYIIUX apaMeTpPoOB M apXHBOB

Ha3znauenue 3a:kumoB Db ucnonnenust «E0404-4» u «T0766-4» npuBeneno B Tadaunue 7.2

[IpuBeneHo TMIIHYHOE pacnpeiesieHUe 3a)KMMOB (KaHaJIO0B) Ha MOJAIOIIMM U 00paTHBIN TPyOOIPOBOIbI,

u 1o cuctemam. Ecnu B kakoif-mubo cucreme 0OMbIle IBYX TPyOOIPOBOAOB, TO pacmpeeneHue Oyaer

JIPYTUM (CMEIIEHO).

Tab6muna XK.2
O0o3Ha- O0o3HavYeHHe U HA3HAYEHHE Homep
YyeHHue 3a- Ha3nayeHne BHHTOBOIO 3a;KHMAa BHHTOBOTIO 3a;KMMa Ha JaTYMKe | cHcTe-
JKAMA WIN U3MepHUTee pacxoaa MBI
3aKUMBI 71 HOAKIIOYEHMS IIEPBOU ITaphl
TUl+ l A p P CootBeTcTBeHHO | 1 3 Ha KIIEMM-
poBoJ10B K TC, pacnosyio:keHHOMY Ha I0- - 1
TI1+ Hoii konoake TC
JIAIOIIEM TPyOOITpOBOIe
TU1- 3aKUMBI JUTSI TIOJKITIOYEHUS BTOPOH maphl Co0TBETCTBEHHO 2 1 4 Ha KIIEMM- 1
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O0o3Ha- O0o3Ha4YeHHe U HA3HAYEHHE Homep
YyeHuUe 3a- Ha3nayeHue BUHTOBOI0 32:KMMAa BHHTOBOI0 32:;KMMA HA JaTYUKe | CHCTe-
JKHMA WIN U3MePHUTeIe pacxoaa MBI

TI1- npoBooB K TC, pacnoyio;keHHOMY Ha Io- Hoi koaoake TC
Y p y
JAroIIeM TpyoonpoBoe
3aKUMBI JUTS TTOIKITIOYCHHS TICPBOM TaphI
TU2+ A A p P CootBercTBeHHO | 1 3 Ha KIIEeMM-
mpoBooB k TC, pacnionoxeHHOMY Ha 00- 9 1
TI2+ Hoit konoake TC
paTHOM TpyOOTIpOBOIE
3aKAMBI TS TTOAKITIOYSHHS BTOPOH Mapsl
TU2- A A p P CootBeTcTBeHHO 2 1 4 Ha KIIEMM-
poBoioB kK TC, pacnionoxeHHOMY Ha 00- 9 1
TI2- Hol konojke TC
paTHOM TpyOOTIpOBOIE
TU3+ 3aXKUMBI TSI TOAKTIOUeHUS iepBoid mapsl | CooTBeTcTBeHHO 1 M 3 Ha KIeMM- 2
TI3+ poBo10B K TC Ne3 Ho# kononke TC
TU3- 3a)KUMBI JUIsl TOAKIIIOYEHHS BTOPO Mmapsl CooTBeTCTBEHHO 2 U 4 Ha KIEMM- 2
TI3- 1poBo10B K TC Ne3 Hoit kosoaKe TC
TU4+ 3aXUMBI UTSI MOAKTIOUeHUS iepBoid mapsl | CooTBeTcTBeHHO 1 M 3 Ha KIeMM- 2
TI4+ poBo1oB kK TC Ned HO# Kooake TC
TU4- 3a)KUMBbI IS TOKITI0YeHHs BTopoi mapsl | COOTBETCTBEHHO 2 U 4 Ha KIEMM- 2
TI4- poBo1oB K TC Ne4 Hoii kooake TC
TUS+ 3aKUMBI TS TOAKITIOYeHHs TiepBoi mapel | CooTBeTcTBEHHO 1 1 3 Ha KIeMM- 3
TI5+ poBoioB K TC No5 HoM kooake TC
TUS- 3a)KUMBbI TS TOIKITI0YeHHs BTopoi mapsl | COOTBETCTBEHHO 2 U 4 HA KJIEMM- 3
TI5- 1poBo1oB K TC No5 Hoii konoake TC
TUG+ 3aKAMBI [T TOAKITIOYeHHs TiepBoi mapel | CooTBeTcTBEHHO 1 1 3 Ha KIeMM-
P P 3
TI6+ poBosioB K TC Ne6 Hoit kooake TC
TUG- 3a)KUMBbI IS TOKITI0YeHHs BTopoi mapsl | COOTBETCTBEHHO 2 U 4 Ha KIEMM- 3
TI6- poBos1oB K TC Ne6 Hoii kooake TC
TU7+ 3akUMBbI U1 ToKITIoYeHns nepBoi mapel | CooTBeTcTBEHHO 1 M 3 Ha KiIeMM- i
TI7+ poBosioB K TC No7 HoM kooake TC
TU7- 3aKUMBI TS TTOAKITIOYeHH BTOpoi mapsl | COOTBETCTBEHHO 2 1 4 HA KIIEMM- i
TI7- poBosioB K TC Ne7 Hoii kooake TC
3aKUM JUIsl TIOIKITIOYEHUS TPOBOJIa MUHYC
HAa TIOAAr0IIEM OTIPOBOJIE.
TpyoOIp
BHUMAHME! Insa npudopos «E0404» n
P1- «TO0766» ¢ miiaToii Bepcuu 4 uiu 5, 610K Knemma «vmunyc» 11 1
NUTAHUA A1aTYNKOB aaBjennsa HE
HYXKEH. Ilpu ero noakmawo4yenuu, b
MO’KeT BBIITH U3 CTPOs!
3aXuM 71 TOAKITIOUYEHHUS POBOJA TITIOC
P1+ o A POBOA Knemma «rumrocy 11 1
JJ1 Ha mogaromieM TpyOomnpoBo/Ie
3akuM IJ1s1 TIOKITFOYESHUS TIPOBOJIa MUHYC
P2- a A POBO y Knemma «vunyc» 11 1
JJ1 Ha o6paTtHOM TPYOOIIPOBOJIE
3aXuUM IS TOAKITIOUEHHS POBOJA ITIOC
P2+ 1 5 POBOZ Kiemma «rutrocy» J1J1 1
JIJ1 Ha oOpaTHOM TpyOOTIPOBO/IE
3akuM IJ1s1 IOKITFOYESHUS TIPOBOJIa MUHYC
P3- a A POBOIL y Knemma «vmunyce» 11 2
JJ1 Ha nozaroieM TpyOOIpoBo/Ie
3axuM 1S TTIOAKITIOYEHHS IIPOBOJA TITIOC
P3+ o ! POBOA Kemma «rutrocy J1/] 2
JJ1 Ha moparomieM TpyOomnpoBo/Ie
3akuM 7151 IOKITFOYCHUS TIPOBOJIa MUHYC
P4- - A POBOZ y Knemma «vmunyce» 11 2
JJ1 Ha o6paTtHOM TPYOOIIPOBOIE
3axuM /1S TOAKITIOYEHHS IIPOBOJA TIUTIOC
P4+ ! 5 POBOA Kemma «rutrocy J1/] 2
JIJ1 Ha o6paTtHOM TPYOOITPOBOJIE
3akuM 7151 IOKITFOYCHUS TIPOBOJIa MUHYC
P5- . A POBOIL y Knemma «vmunyce» 11 3
JJ1 Ha moparomieM TpyOomnpoBo/Ie
3axuM 71 TOAKITIOYEHHS IIPOBOJA TITIOC
P5+ o 5 POBOA Kremma «rutrocy J1/] 3
JJ1 Ha moparomiem TpybompoBoie
3aKuM 7151 IOKITFOYCHUS TIPOBOJIa MUHYC
Po6- - A POBOIL y Knemma «vmunyce» 11 3

J1J1 Ha oOpaTHOM TpyOOTIPOBO/IE
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O0o3Ha- O0o3Ha4YeHHe U HA3HAYEHHE Homep
YyeHMe 3a- Ha3nayeHue BUHTOBOI0 32:KMMAa BHHTOBOI0 32:;KMMA HA JaTYUKe | CHCTe-
JKUMa WIN U3MePHUTeIe pacxoaa MBI
P6- 3a)KUM JIJ1s1 TIOAKITFOYEHUS TPOBOJIA TITFOC Krtemya «aumiooy JUL 3

JJ1 Ha o6paTHOM TpyOompoBoIe
KiiemMBbI Ha BBIXOJIC MEXaHHUYEC-
VR1+ Kiremmer mrs moakmroderus BC nmu 6110ka ckoro wiu 3ekrporHoro BC. 1
VR1- «MATUKA PI12000» KitemMEBI Ha BEIXOZE OJI0KaA
«PH12000»
KiiemMBbI Ha BBIXOJIC MEXaHHUYEC-
VR2+ Kiremmer mrs moakmroderus BC nmu 6110ka ckoro wiu 3nekrporHoro BC. 1
VR2- «MATUKA PI112000» KitemMEBI Ha BEIXOZE OJI0KA
«PHU2000»
KiiemMBbI Ha BBIXOJIC MEXaHHYEC-
VR3+ Kiremmer mrs moakmroderus BC nmu 6110ka ckoro wiu 3nekrporHoro BC. 2
VR3- «MATUKA PI12000x KitemMEBI Ha BEIXOZE OJI0KA
«PH12000»
KiiemMMBI Ha BBIXOJIC MEXaHHUYEC-
VR4+ Knemmer mis nogxmouenns BC nin Gioka CKoTo miH 3neKTpoHHoro BC. 2
VR4- «MATHKA PH12000» Krnemmbl Ha BBIXOZIC OJIOKa
«P12000»
KiiemMMBI Ha BBIXOJIC MEXaHHUYEC-
VR5+ Knemmer mis nogxmouenns BC nim 6oka cKoro wmiu 3neKkTpoHHoro BC. 3
VR5- «MATHUKA PH12000y KiemMbl Ha BbIxo€e OJIOKA
«P12000»
KnemMMbI Ha BBIXOJIC MEXaHUYC-
VR6+ Knemmer mis nogxmouenns BC nm Gioka cKoro miu 3neKTpoHHoro BC. 3
VR6- «MATHUKA PH12000y KiemMbl Ha BbIXO€ OJIOKA
«P12000»
JIBa 3axMMa JU1sl NOAKIIIOYEHUS TIPOBOOB BHHTOBOIZI SAIIM 13 TIyX0 3a-
GND 3A3EMJIEHME» DB Teriocuerduka 3eMJICHHOW HEUTpalli TeTJIOBOTO GND
MyHKTa
AB,G SaXUMBl U1 ITOAKJIFOUEHUS JOIOIHUTEND- | KiieMMBbI RS485 OJI0KOB
MAGLAN | meix 0mmokoB «MAI'MKA PC1220/2220» u | «MAT'UKA PC1220/2220»
ap. ¢ RS485
A,B,G 3aKUMBI JUIA TIONKITIOYEHHS KommbioTepa | RS485 mnms cuMThIBaHMS TEKYIIMX
RS485 WJIM CTOPOHHUX KOHTpoJuiepoB o RS485 napamMeTpoB M apXHBOB
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Hpuaoxenue U. CxemMbl NOAKIIOYEHHUS

Cxema noaknawuenns JIIP (¢ knemmHoii kopoOkoif), TC u I/l k b ¢ oq1HUM WM ABYMSl BCTPOCHHBIMH KaHAJIAMH
3JIEKTPOMATHUTHOTO H3MepeHus pacxoia uenoanenus «A(1/2)xxx-4», «E(1/2)xxx-4», «T(1/2)xxx-4»*

B2 Bl [CNDL
. JA /
H—g——— [ ror 1 ST _RuLs ’Q
2 RU' \\/ ‘\/ RUl' o o
3 GND | GND2 o (o)
5 RI- RU2- o o
? 6| GND TIL+ Slo®
o
oNnP_1 TU1+ zlo o
Jlatauk Ha MOJaroIeM TpyOOoIIpoBoIe TU1- Clo o
TI1- g o
TI2+ o
o
o TU2+ (o}
HOaTunk pacxona t 0o °s
MMMNYIbCHBIN = :;}
VRT+ TC_ 2
VRT- GND
GND
P1 nmarumk Pt P1t
K kontypy TaBJICHUS | < =
3a3eMJICHHUS] WIH Ges BIT P1- § &)
l“J'lyXO3213eMJ‘léHl—[0]7l P2 narumk oy P2+ C F\l‘l
Heitrpam_L JIaBJICHHsI g x
Ges BIT P P2- ? <
VRT1+
VRT2+
B2 Bl VRT3+
- VRT-
H— 1 RU+ —L\I—>a G z
+2 Rru- 6 5
) A0
3] GND B Z o
IJV‘W\— 2 R %
%)
5 RI- o
) 6 GND
RI1+
?QI'IP 2
= RI1-
JlaTauk Ha 0OpaTHOM TPyOOIIPOBOJIE Ri2+
RI2- o B
PC1220 nimm PC2220 X A
)
o G
PC1220 nu PC2220
~2208™ A

Pucynok H.1.1
1. TC3 n TC4 noxkirovatorcs ananorndHo TC1 u TC2 k cOOTBETCTBYIOIIUM KJIEMMaM, UMEIOIIUM HoMep 3 miu 4.

2. MexaHHYeCKHe PacXoOMephI C TePKOHOBBIM BBIXOIOM MM OJIOK perucTpanun pacxona «Maruka-PH1000/2000» moakimodaroTes K KieMMaM ¢ 0003Have-
arem VRT1+ VRT2+ VRT3+, a kitemma VRT- o61mast.

3. BHUMAHUE! [l npudopos «A», «b», «E», «T» co BCTpOSHHBIMU KaHAJIAMH 3JIEKTPOMarHUTHOTO M3MEPEHHs PacXoja, ¢ IaToil Bepcun 4, GJI0K ImuTa-
Hus naruynkos aasienus HE HYXKEH. Ipu ero noxkimrouenuu, b MoxeT BBIHTH U3 cTposi!

4. Tlepsas, nocne OykB, dpa B Ha3BaHuK Mozenu ‘1’ nmm “2°. Bepcus mnatst 4.

5. Kanausl pactipeienstoTest mocie1oBaTellbHO, cicTeMa 3a cuctemoit. Eciy, HanpuMep, B cucteMe 1 J1Ba KaHaja pacxoja, TO 3a HUMH 3akperutsitores RU1,
RU2, a 3a cucremoii 2, ecnu B Heit 1 xaHan pacxozna — VR1. AnanorndHo i KaHaJIOB U3MEPEHHs TEMIIEpaTypsl U JaBieHus. Ecim kaHamsl pactpeieeHs
KaK-TO T10-JIpYTOMY, TO B PyKOBOJICTBO TIOMEIIAETCs BKJIA/BIII, B KOTOPOM MPEICTABIEHO 3TO pacipee/icHue.
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Cxema moaknwuenus NP (¢ knemmHoii kopookoii), TC u I/l k 3B ¢ ogHUM H1u IByMSl BCTPOCHHBIMH KaHAJIAMH
3JIEKTPOMATHATHOI0 H3MepeHnus pacxoa uemoanenns «A(1/2)xxx-5», «E(1/2)xxx-5», «T(1/2)xxx-5»*

B2 B1
GND1
- N\
PN—3 1] Rur |+ A o BN
v - L) ) o3
[ —+——2] Ru- - ‘>— RUL- 50
: 3 GND | ,— GND2 o (o)
I-fWY\— 4 RI+ RU2+ 0©°
5 RI- RU2- o o
? 6| GND TIL+ 5 P
o
aNP_1 TU1+ £lo
JaTuuk Ha ojaronieM TpyoonpoBo/ie TU1- Clo :
TI1- g s
TI2+ (o}
o)
o TU2+ (o}
[aTtumk pacxoga t 02 °5
umn Y - oy
YNbCHbIN m— y
VRT+ TC 2
VRT- GND
P+
e |2 P1- <
K kontypy N 2
3a3eMJICHHUS] HJIH 6e3 BIT P P2- § g
LJIyX0323 eMJIEH HOM P2 _ oY
L el e | N
6e3 BI1 P- P4- ? g
VRT1+
VRT2+
VRT3+
VRT-
1 RU+ ——p g =z
[ C | >
2| RU- |6 A o}
] 5
4 RI+ Q
0
5 RI- o
N, 6 GND
RI1+
?SI'IP 2
= RI1-
JlaTauk Ha oOpaTHOM TpyOOIpPOBOIE Ri2+
RI2- o B
PC1220 nnu PC2220 X A
%)
i G
PC1220 nnu PC2220
~220B™® A

Pucynok U.1.2
1. TC3 n TC4 noxxmouarorcst ananornaHo TC1 n TC2, P3 u P4 ananorndso P1 u P2, k COOTBETCTBYIOIINM KJIEMMaM, HMEIOIIMM HoMep 3 min 4.

2. MexaHuueCcKHe pacXoI0Mephl ¢ TEPKOHOBBIM BBIXOIOM MITH OJIOK peructpaimu pacxozaa «Maruka-P111000/2000» moakiirodaroTest K KiieMMam ¢ 0003Haue-
uueM VRT1+,VRT2+,VRT3+, a kiiemma VRT- o6imast.

3. BHUMAHUE! [l npubopos «A», «b», «E», «T» co BCTpOCHHBIMH KaHaJIAMHU JIEKTPOMArHUTHOTO M3MEPEHHMs pacxoja, ¢ MiIaToil Bepcun 5, 60K muTa-
Hus natunkos aasinenuss HE HYXXEH. Ipu ero nonkimtouennn, Ob MoxeT BeITH U3 CTpOsi!

4. Ilepaas, mocie OykBs, nudpa B HazBaHUK Mozenu ‘1’ mim “2°. Bepcus mmatsr 5.

5. Kanausl pacnipenesnstoTcst mociie/1oBaTellbHO, CHcTeMa 3a cucteMoil. Eciu, Hanpumep, B cucteme 1 iBa KaHanma pacxosia, TO 3a HUMH 3akperuisitores RU1,
RU2, a 3a cuctemoii 2, ecnu B Hel 1 kaHan pacxona — VR1. AHanorn4Ho Juisi KaHaJIOB U3MEPEHUs TEMIIEpaTyphl U JaBieHus. Eciu KaHabl pacnpeneaeHbl
KaK-TO I10-PYTOMY, TO B PyKOBOJICTBO IIOMEII[ACTCS BKJIA/IBIII, B KOTOPOM HPEACTABIICHO 3TO Pacpe/Ie/IcHHUE.
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Cxema noakiwdenus k Jb perucrparopa pacxoaa sjiekrpomarautoro «PMU1000»

u «PHU2000»
B2 B1
h GND 1
( 1 RU1+ { \, i RU1+ 2
,L&)— 2 RU1- t { } RU1- 3
- 3 GND I— A— GND 4
| AR 4 RI1+ | , RU2+ 5
5 RI1- — % RU2- 6
v
6 GND
OP1+ 7
5
OP1- 8 o
o =
K OPR1+ 9 S &
KOH
Py OPR1- 10 = E
3a3eMJIeHHUS WJIH = =
LJIyX03a3 eMJIEH HO OP2+ 1 < :
HeﬁTpa.JmJ_ OP2- 12 é X
= =
OPR2+ 13 : =
52 OPR2- 14 =
B1
GND 15
/ n
v, - ROZY ] GND 16
’?_ 2 RUZ _‘II RIL+ 17
B 3 GND RI1- 18
| ! Rzt ik RI2+ 19
> Rz B RI2- 20
6 GND
SIIP_2
Iy VRT1+
E B (RS485)
& VRT2+
2 A (RS485) A
5 3 VRT3+
o K 7] G (RS485)
¥ 5 VRT-
5 2
S
)
e
5
= MAT'UKA &
PH2000-4 g
[Tpempinymiee y CTpOlCTBO BEPXHASA
MAGLAN (RS485) miara
Crenyroiee ycrpoiicTBo A
MAGLAN (RS485)

Pucynok H.2

220B
50 I'g
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Cxema noakiwyenusi k b perucrparopa pacxoaa jiekrpomaruutHoro «PC1220»

u «PC2220»
B2 5L GND 1
( 1 RU1+ { \, “; RU1+ 2
,L&)— 2 RU1- \ " _1, RUL- 3
* 3 GND I f GND 4
| ’ 4 RI1+ i RU2+ 5
5 RI1- — t } RU2- 6
S 6 GND
31IP_1 TIL+ 7
g
TUL+ 8 S <
TUL- 9 NI
K orrypy T 10 O =
3a3eMJIeHHST MJIH - & R
]
TJIyX0323eMJIEH HOW T2+ 1 ; :
HeinpaJmJ_ TU2+ 12 £ ¥
= =
TU2- 13 z =
TI2- 14 =
" TC 2 GND 15
! RUZ+ (] = GND 16
2 RUZ t7 RIL+ 17
3 GND -
RI1- 18
! RiZe [ RI2+ 19
> RIZ [ 1 RI2- 20
& 6 GND
OIIP_2
JaTuvk P+ B (RS485 I B
P2 naBneHus 6es ( ) Lt
BN P- A (RS485) A
7 G (Rs485) G
JaTtuvk P+
P1 naBneHus 6e3
B pP-
MATUKA &
PC2220-4 g
IIpenmpinyiee yctpoiicrBo BEPXHAA
MAGLAN (RS485) iara
Crnenyromee ycrpoiicTso A
MAGLAN (RS485)
220B v
50 I'n

Pucynoxk H.3




Cxema noakawuenus 1P, TC, I/l u 6;10ka peructpamuu pacxoaa «PU1000» nau «PU2000» k
riaaBaomy Jb ¢ oAHMM WM IBYMS BCTPOEHHBIMH KAHAJIAMU 3JIEKTPOMATHUTHOI0 U3MEpPEeHUsI
pacxonaa ucnogHenus «A(1/2)xxx», «J1(1/2)xxx», «E(1/2)xxx», «T(1/2)xxx»*

PM12000
maBHbIN OB
3MP3 RUL RU1
RU2 RU2 anP1
OP1- T1
NP4 = OP1+ T2
OP2- ‘ T3 anp2
PR —H{ VRT m ]
VRTL+ | &
RI2 o i RI2
TC3 VRT2+ |5 P1 TC1
| TVRT3+ =
TC4 ~2208 ¢ ¢ S TC2
50 rl—'. @9,
onP5 P111000 ~220B l l aa1
50T
4 nn2

Pucynoxk U.4.1

[epBas, mocie OykB, nudpa B Ha3BaHUK Mojenu ‘1’ wm 2°.

=

Cxema noakovenust 1P, TC, /1 u 6;10ka perucrpanuu pacxoga «PC1220» niau «PC2220» k
riaasaoMy Jb ¢ oiHUM MJIM IBYMS BCTPOCHHBIMM KAHAJIAMM 3JIeKTPOMATHUTHOIO H3MepeHusl
pacxona ucrnosnenus «A(1/2)xxx», «J[(1/2)xxx», «E(1/2)xxx», «T(1/2)xxx»*

PC2220 masHbIN OB
3MpP3 RU1 RU1
—RU2 RU2 anP1
_,— RI1 T1
— —{ R2 T2
LES Frers) MAGLAN E: orp2
_| 1
P1 A
b=
Pl
ans @ o] P2
~220B ¢ ¢ oG TC2
— - ani
3rP5 PC1220 220B l l
50 Iy, 2
TC5 00s
Pucynok N.4.2
1. Ilepsas, mocie OykB, mudpa B Ha3BaHUH Mojed 1’ wim 2°.
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cucrem (10 6 pacxonoB), «T» 10 3 cucrem (10 9 pacxonon) u 6;10k0B PC1110 n
PC2220

BapuaHTbI NOCTPOEHUsA MHOTOKAHAJIBHOTO Mpudopa u3 Ib ucnoanennst «E» 10 2

=z
035
32
x =
rr——" " " ~—""—"""""—"—"—"—- |— IIIIIIIIIIIIIIIIIIII l_ IIIIIIII
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ot oy b '
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HEETY nohon o |
[ 1 1 oo L
oo nonon P "
T T N |
HEE n Y " [ H
oo oot I !
oot oot 1" ___ !
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_“ _“ 1 1 _“ “_ 1 1 _“_ “
o T e Kol Ria kT A S—— ﬁ.@ur?@ ﬁl_Mlvu
L [ non v |
I bl [ - '’ .
_“ e e e - = L Yo ______ _ I o |
i o . ral v |
e ol g gy g - 1
e | | Lo . |- S —| -
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Pucynoxk U.5.1




T 2 E et ————= 1
_ _ _ _
_ _ _ _
on S S o
g N Q b
= 3 3 3)
= = =W =W
T 1 L T 1T T ] [
T TR N
oo N oo oono!
1 [T T T
h “_ hon 4 k oot * * oy
T T hoo
o nonon 3 IR
nonohon TR T
T e B I noao
[ 1! ! .“_ _“ _" “_ _“
i R ey TRl T
o hoan hoah
" " “r ||||||||||| 7 Inoh “r ||||||||||| -7 i h “r |||||||||||
o 1 o ! | ol |
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Pucynok U.5.2
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Cxema noakouenus 0;10koB «PW» nim apyrux BC, TC u I/I k b ucnonnenns «E0404-4» n
«T0766-4»

TIl+ TI5+
¥ TUl+ TUS+
TC_ 1 TU1- TUS-
TI1- TI5-
TI2+ TI6+
¥ TU2+ TUG+
TC 2 TU2- TU6-
TI2- TI6-
TI3+ TI7+
¥ TUS3+ TU7+
TC_3 TU3- TU7-
TI3- TI7-
T4+ PS5+
t TU4+ P5-
Peructparop TC 4 TUA4- P6+
PH12000 -
pacxojna T4 5
OP1+ VRT1+
OP1- |— VRTI1-
OP2+ VRT2+
OP2- b— VRT2-
VRT3+
Jatauk pacxouua VRT3- :;.}
HAMITYJIbCHBIH VRTA+ o0
VRT- VRTS+| © [o?
Jar4uk pacxona VRT5- E of® o
HUMITYJIBCHBIH r VRT6+ < q;J zo
VRT+ VRT6- | £ 3l o
JaTtunk C
VRT- JaBIIEHUsl P I —_P1+ < o g
PL| 6GesBII PP ——1 p1- = °.
Jatank r ——1 P2+ = o °
P2| naBnenus o
6 P- P2- o
e3 BI1 or
JaTunk bt P3+ y
P3| naBieHus R — P3-
6e3 BI1 Par
JaTauk P+ 4 B
PA|  japnenus = N P4- A
PC1220 um PC2220 — G
| € 13 3
PC1220 nmm PC2220 A Q@ 7
1 B |» «
2
GND
K konTypy
3A3CMICHHS HIIH - N
TITyX03a3eMIEHHOM ~220B !:! %‘
HEHUTpaJIn
A= 50 My 2

Pucynox 1.6
1. TC5, TC6 u TC7, P5 n P6, VRT5 n VRT6 noaxiro4aroTcst aHaJIOTHYHO, K COOTBETCTBYIOIIMM KIEMMaM.

2. Kanaubl pacnpeesitoTest MocIe[0BaTelIbHO, CHCTeMa 3a cucteMoit. Ecin, Hanpumep, B ciucTeMe | Ba kaHasa pacxoja, TO 3a HUMH 3akpersioress VR,
VR2, a 3a cucremoit 2, ecniu B Helt 1 kanan pacxona - VR3, a 3a cucremoit 3, ecinu y Hee 3 kaHana pacxozaa, To VR4, VRS, VR6. Ananorn4so juis kKaHajoB
U3MEpEHHs TEMIIEPATyphl U TaBieHus. Ecii kaHas! pacnpeneneHsl Kak-To HO-APYyroMy, TO B PyKOBOJCTBO IOMEIIAETCs BKIAIBII, B KOTOPOM MPECTaBICHO
9TO pacmpeencHue.
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IMpunoxenne K.
3a3zemuieHne.

Cxema patdouero 3azemiienusi JIIP u b npu noak/Ir04eHUn 0JHOro Npeodpa3oBaTteis pacxoaa

Pucynoxk K.1
OnNEeKTPOHHbLIN BNokK
"MATIMKA"
(Ha cTeHe nn B
1 wmre)
|—| GND @

M

A7 ~ A 4

K xoutypy 3a3em-

JIeHHs] HJIH TJIyXO0- :l,.::r.-"' ;l.:l".i" A

3a3eMJIEHHOH
HelTpaan He MeHee
1 500 mm

He meHee 1 000 Mm

A 4

O6o3HaueHus:
1. MeHBI# TPOBOJI ceYeHHEM He MeHee 2,5 MM,
2. MenHblil TPOBOJ CEYCHUEM HE MeHee 4 MM? (BO3MOHO MCITOJIb30BAaHUE HECKOJIBKUX MTPOBOJIOB,
o0ecreunBarIIMX HEOOX0IUMOE CEUCHHE).
3. Monoca u3 xenesza He MeHee 20x1,5 MM (30 MM?), cTanbHas apMaTypa ceueHHeM He MeHee 28
MM? MJTH METHBIIA MATKHI TPOBOJ (3KPaH) COOTBETCTBYIOIIETO CEUEHHS.

4. ApMarypa cTanbHas ceueHneM He MeHee 70 MM2.

IIpuMeyaHue: Ipu HATMIUH KOHTYpPa 3a3eMIICHHUS 31aHus MpoBoaHUKH NeNe 1,2 normyckaeTcst MOAKIIOYHTE K KOHTYPY.
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CxeMa BbIpABHUBAHMS MOTEHUNAJIOB U padoydero 3azemjenus JIIP u b npu noakiawyeHun 1Byx
npeodpa3oBareJei pacxoaa

Pucynok K.2
Mpamas
o] nn ®] ONEKTPOHHbIN 6ok
"MATMKA"
3 1 (Ha cTeHe nnun B
y lwmTe)
_—0
] GND @
O6paTtHas
o

K xoHTypy 3a3em-

JIEHUSI WU TJIyX0- He MeHee
3a3eMJIEHHOIT
HeliTpaan 1500 mm

He meHee 1 000 Mm

O603HaueHus:
1. MeHBI# IPOBOJ CEYeHHEM He MeHee 2,5 MM,
2. MeHblit TpoBOJ] ceueHHeM He MeHee 4 MM? (BO3MOKHO HCHOIb30BaHHE HECKOIBKUX TIPOBOJIOB,
o0ecIeunBarIIMX HEOOX0IUMOE CEUCHHE).
3. Tonoca u3 xenes3a He MeHee 20x1,5 MM (30 MM?), cTanbHAs apMaTypa CeueHHeM He MeHee 28
MM? HJTH METHBIH MATKHI TPOBOJ (3KPaH) COOTBETCTBYIOIIETO CEYEHHS.

4. ApMarypa cTajibHas ceueHneM He MeHee 70 MM2.

I[Ipumeyanue: Npyu HATMYUK KOHTYpA 3a3eMIICHHS 34aHust poBoaHUKH NeNe 1,2 nomyckaercs HOAKIIOUUTD K KOHTYPY.
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Cxema BbIpaBHHBaHHS NOTEHIHAT0B M padoyero 3azemiuenus JIIP u b npu noak/oyennn Tpex

BC

—

M

npeodpazosareJieii pacxoaa

Pucynox K.3

(] b

ObpaTtHas

N T T T ==

OneKTPOHHbIN 6ok
"MAIMKA"
(Ha cTeHe unu B
wmTe)

ONEeKTPOHHbIV BrIoK
"MATUKA - PU"

(Ha cTeHe unu B
wmTe)

K xoHuTypy 3a3em-
JICHMSI WU TJIyX0-
3a3eMJUIEHHOM
HelTpaau

O003HaYEHUS:

He meHee 1 000 MM

He me-
Hee
1500 mm

A

1. MeHBI# TPOBOJI ceYeHHEM He MeHee 2,5 MM,

Y

2. MenHbIi IPOBOJ CEUEeHUEM HE MeHee 4 MM? (BO3MOHO HCIIOJIB30BaHHE HECKOJIBKHX MIPOBO/IOB,
o0ecreunBarIIMX HEOOX0IUMOE CEUCHHE).

3. Monoca u3 xenesa He MeHee 20x1,5 MM (30 MM?), cTalbHas apMaTypa cedeHHeM He MeHee 28

2

MM WJIM MEIHBIN MATKHUI MPOBOJ (9KpaH) COOTBETCTBYIOIIETO CEYEHUSI.

4. ApMarypa CTajibHas ceueHneM He MeHee 70 MM2.

anMe‘laHl/le: NMPpU HAJUYIUUA KOHTYpPaA 3a3€eMJICHUSA 31aHUSA IPOBOIHUKH Ne 1,2 A0MYyCKaeTCHd NMOAKIIYUTD K KOHTYPY.
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B ciydae ycraHoBku nmpuOopa B KMIIBIX 3/IaHUSX MOYKHO HOIPOOOBATH OTKA3aThCs OT MOJKIIOYE-
HUS K KOHTYpY 3a3emuienus. [Ipu noaxmouennu npubopa HEOOXOAUMO BBIMOIHUTH CXEMY BbIPAaBHUBAHUS
noreHuaios (cM. puc. K.4) u nposeputs ero padoty. Ecnu nokasanus npubopa HecTaOMIbHBI U TPU-
CYTCTBYET pa3Hula B nmokazanusx M1 u M2 6onee 2% (mpu 3aKpbIThIX CUCTEMax), 3HAUUT HA 00BEKTE
UMEIOTCS TOCTATOYHO CHJIbHBIC HAaBOJKM M MOMEXM MEIIAoUIe HOpMallbHOW pabote mpubopa. B stom
clly4ae He0OX0AUMO A0padoTaTh CYIIECTBYIOUIYIO CXeMY MYTEM MOJKIIIOUEHUs e€ K COOCTBEHHOMY KOH-
Typy 3a3eMJICHUs, KOHTYPY 3a3€MJICHHs 3[JaHUs WM IJIyX03a36MJIEHHOM HEWTpalnu M1 YCTpaHEHUs
HaBOJIOK ITPUCYTCTBYIOIMHKX Ha 3ToM 00bekTe (cm. puc.K.1, K.2, K.3)

[IpuBapky 3alIUTHBIX paMOK BOKPYT IEPBHYHBIX MPeoOpa3oBaTesiei, COeAMHEHUE MEPEeMbIYKaMU
TpyOONpOBOJIOB, MoAKIOYeHHE 6 KieMM naTyukoB K kiaemMMaM GND 31ekTpoHHBIX OJOKOB, a Tak ke
COCIMHEHHE 3THX KJIEMM C 3alllUTHBIMU pamMKaMu, HeoO0xoaumo BeimoaHATs BCEI'JIA!

Pucynok K.4

Mpsimasn I%l
. ]: :|I O OneKTPOHHbIN 6ok
"MATMKA"

3 (Ha cTeHe
ObpaTHas I%l

WK B WUUTE)

GND |§|

O603HaYeHUS:
1. Menublii IpoBoJ ceueHHeM He MeHee 2,5 MM2,

2. MezHblii IpoBOJ ceueHueM He MeHee 4 MM (BO3MOKHO MCHOJIb30BAHME HECKOJBKUX IPOBOJOB, 0OECMeUU-
BAOIINX HEOOXOMMOE CEUCHHE).

3. Tonoca u3 xenes3a He Menee 20x1,5 MM (30 MM?), cTanbHas apMaTypa ceYeHHeM He MeHee 28 MM? MM Mejl-
HBIA MATKHN TIPOBOA (3KpaH) COOTBETCTBYIOLIETO CEUCHUS.
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IMpunoxenue Jl.
HN3mepureabHbie NPUOOPHI, H3MEPUTEIbHbIE TPe00pa3oBaTe/ I U JATYUKH.

B tabnune JI1 npuBeneHbl OCHOBHBIC TEXHUYECKHE XapPAKTEPUCTHUKUA BOJOCUCTUYMKOB, MOIKITIO-
JaeMbIX K UMITYJIbCHBIM KaHAJIaM TEIJIOCYETUYUKOB NIl U3MEPEHUH OOBEMHOTO pacxoja MOIMUTKH, a
TaKKe B CUCTEMaX ropsiuero U X0JIOAHOTO BOJIOCHAOKECHHS.

Tabmuma JI.1
Tun u3MepUuTesIbHOTO KaHala My, MM Jwnamazon | Jlmanmason | Pabouce Peru-
u pacxoioB, | Temrepa- JlaBJie- cTparu-
npeoOpazoBaresns oobema Mg Typ, °C HUE, OHHBIN
(pacxona) Mlla HOMED B
OUD
CueTunku X0noqHOM 1 ropsiueil | oT 15 g0 250 ot 0,012 ot 5 1o 1,6 51794-12
Boasl BCXn, BCI'n, BCT 1o 1200 150
CueTunku X0noqHOM 1 ropsiueil | oT 15 g0 250 ot 0,012 ot 5 1o 1,6 32540-11
Boasl CTBX u CTBY 1o 1200 150
Cuerunxu Bogsl BCXHz, ot 15 go 250 ot 0,012 ot 5 1o 1,6 61402-15
BCTHn, BCTH 1o 1200 150
Cuerunku xonoaHou uropsaaer | ot 15 mo 250 ot 0,012 oT 5 110 1,6 66635-17
Boasl BCKM 10 1200 150
CuyeTunKH XOJIOJHOM U ropsuei ot 15 10 250 ot 0,012 oT 5 10 1,6 32539-11
Boasl BCKM90 o 1200 120
CdeTurKH XOJIOJHOM U Topsiueit | oT 15 no 250 ot 0,012 oT 5 110 1,6 32538-11
Boasl OCBX 1 OCBY o 1200 150

Tumsl TepMoripeoOpa3oBareseii COMPOTUBICHUS U WX KOMIUICKTOB, IPAMEHSIEMBIX B TEIUIOCUYCTYH-
Kax, IpuBeieHbl B Tabmuie JI2. B TeruiocueTynkax MOHKHBI IPUMEHITBCS KOMIUIEKTBI TEPMOIPEoOpa-
30BaTeNeH COMPOTHBIICHUS Kilacca 1, cocrosiue u3 mogo0paHHBIX s padOTHl B Mape TepMornpeodpa-
3oBareneii conpotusienus kinacca AA o 'OCT 6651-2009.

Tabmuma JI1.2
Tem TepmonpeoGpasoBarens Howmep B 'ocpe- Tun TepmonpeodpazoBa- Howmep B I'ocpe-
ecTpe TeJs ecTpe
KTCIIP-001 41892-09 KTCII-H 38878-17
KTIITP-04,05, 05/1 3914508 | KTIITP-01,03,06,07,08 |  *0156-10
KTC-b 43096-20 TIIT-20, 26, 30, 31 39838-08
TIIT-1, 17, 19, 21, 25P 46155-10 TCII-H 3895017
TIIT-7,8,11,12, 13,14, 15 39144-08 TC-b 72995-20
Tuner JIU/], npuMeHsieMbIX B TEIUIOCUETYHKAX, TPUBEJCHBI B Ta0IUIE 3.
Tabnuna JI1.3
Tumn mpeoOpazoBa- Homep B Cocpeectpe Tun mpeoOpazoBarens Howmep B Cocpeectpe
TEJISI TABJICHHUS JTABJICHUS
MUJIA 50730-17 CJIB 28313-11
JJ1-1-1,00-01M, i i i
04M., 05, 06, 07, 08 65794-16 [MATBX-1 43646-10
I 66468-17 Kopyna-/111-001 47336-16
MT100M 46325-10 JAM-03T 55928-13
Mertpan 150 32854-13 APZ 62292-15
nn 26818-15
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IMpuioxenue M.
Tadanma HaACTPOEeYHBIX MapaMeTPoB.

B taGaume M.1 npuBeneHbl HACTPOSYHBIC TTAPAMETPHI.

Hazpanue napamerpa 3HaYeHHUE 110 YMOIYAHUIO
Koncranra txB. 3uma. Jlata 01.09
Kosncranra txB. 3uma. Txs., °C 5,0
Koncranra txs. Jlero. [lata 01.05
Komncranra txs. Jlero. Txs., °C 15,0
Hara
Bpewms
CBs3b RS232
Beca uMmynbCoB 711 IMITYJIBCHBIX KaHAJIOB PacXxo/ia, Py MOIKITI0Ye- 1051/um
HUM MEXaHUYECKHX PACXOIOMEPOB

*) 3HaueHHE Beca MMITYJIbCA TOJDKHO PABHATHCS 3HAYCHUIO COOTBETCTBYIOIIETO MapaMeTpa Mo IKIIFoYa-
eMoro pacxojgomepa. B ciayuae, ecinu K UMIyIbCHOMY BXOAY, B COOTBETCTBHE C 3aKa30M IPU IOKYIIKE,
noakitoueH pacxogomep PU1000 wnu PH2000, nanHbIi napaMeTp UMEET 3HaU€HHE OTIIMYHOE OT yKa-
3aHHOTO 3HAYCHHUS [0 YMOITYaHHIO, HACTPAMBACTCS M3TOTOBUTEIIEM H OOBIYHO HE TPEOyeT H3MEHEHUS
MIPU YCTaHOBKE MPpUOOpa Ha y3JIe ydeTa.
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IMpunoxenue H.
Pa3zbem moAgK/II0YEeHHS TEIJIOCYETYUKA K IPOJTUBHON YCTAHOBKE.

Ha pucynke H.1 mpuBenen pa3zbem, Ha KOTOpbIH monaercs curaan Ctapt/CTom OT IpOJMBHON
YCTaHOBKH, [IPH KATUOPOBKE U MOBEPKE TEIJIOCUETUHKA.
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Pucynox H.1.

B Ta6J'II/II_[C H.2 IMPUBCACHBI HAIIPABJICHUEC, YPOBHU H HA3HAYCHHA CUT'HAJIOB KOHTAKTOB pa3beMa.

Tabmuma H.2
O6o3nauenue | Bxon/Beixon | MakcumanbHoe | MakcHMaabHBIN Haznauenue
KOHTAaKTa HaIpsHKEHUE TOK, MA
CHTHAlIa,
B
+ Beixon 5,9 1 Ecnu TpeOyercs, muTaHue BbIXOI-
HOTO TPAH3UCTOPA UK OMTOIAPHI
BBIX0/1a YCTAHOBKHU.
ST Bxon 9,0 0,5 Curnan Crapt/Crorm
0 0 0 OOt

Curnan ctapt/cTon TOKEeH BhIPadaThIBAThCSl YCTAHOBKOM CIEIYIOIINM 00pazoM:

1. lo MOMeHTa Hayaia HaroJHEHUSI MEPHOTO 00beMa, CUTHA JIOJDKEH UMETh CTAOMITbHBIN MCXOTHBIH
ypOBEHB, cOOTBeTCTBYIOIMI O mn 1.
2. B momenT nHavana HanosHeHus (CTAPT), ypoBeHb curHama nepekyrogaeTcsi Ha mMpOTHBOIOIOXKHBIH,
KOTOPBI HE U3MEHSETCS BECh IIPOIECC HAMIOJIHEHUS MEPHOTO 00BheMa.
3. B MomeHT okoHYaHus HanosHeHus: MmepHoro oobema (CTOII), ypoBeHb curnansa MeHsercs oOpaTHoO K

HCXOJHOMY.
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Ipuiaoxenue O.
Tadauua Koa0B KypHaJia cOOBITHIA.

B ta6mune O.1 nmpuBeneHbI KOABI KypHaia COOBITHIA.

HasBanue coObITHSI Kon
Bxi1ro4eHo nuTanue 01
OunieHbl T0YaCOBOM, TOCYTOUYHBIN, TOMECSYHBIN apXHUBbI 02
M3meHneHo BpeMs 4yacoB mpubdopa 03
M3menena nara yacoB mpubopa 04
W3MeHeHbI mapaMeTpbl KOHCTaHT TEMITEPATyPhl XOJIOIHOHN BOBI (IaThI 06
MEPEKITFOUCHUS 3MMa/JIETO WJIH 3HAUCHUS )
V3MeHeHO 3HaueHne MUHUMAJILHON Pa3HOCTH TEMIIEPaTyp 08
OO6napyskeHa ommOKa B yKa3aTelsx B I09aCOBOM, IOCYTOYHOM, ITOMeE- 09, 0A
CSITHOM apXHUBax
OOHapykeHa omIOKa B XpaHIIUIIE 3aBOJICKOI0 HOMEpa U HoMepa Tuia- 0C
THI
OOHapykeHa onTMOKa B XpaHIIIUIIE YKa3aTeseH mo9acoBoro, mocyTrod- 0D
HOTO, TIOMECSIYHOTO aPXMBOB
OOHapy:xeHa omMOKa B XpaHWIHIIE HHTETPaTOPOB (HAKOIIJICHHBIX JIaH- OE
HBIX)
W3menen aapec npubopa mis mopra RS232 / RS485 OF
V3MeHeH TUT CHCTEMEBI y4eTa 10
V3MeHeHbI mapaMeTphl 1aBJICHUs 12

B JKYypHaJIC MOT'YT OABJIATBCA U APYTHUEC KOAbI, CBA3aHHLIC C TCXHOJIOTMYCCKUMU OIICpallusaIMU, IIPOU3-
BOAVWMBIMH IIPU U3TOTOBJICHUH, PEMOHTC U TCCTUPOBAHHUU TCIIOCHCTYHUKA.

XKypnan BeIrpy)aetcs U3 IpruOOpa Npu BEITPY3KE MOCYTOUYHBIX M ITOYACOBBIX apXHBOB IPOTPAMMOMA
ReadArch mo ir00bM KaHazaMm cBsi3u (cM. 1. 4.3.2), 3a HCKITIOYSHHEM apXHBaTopa.

[Tomentaercs B Bue aiina B manky IN BMecTe ¢ oCTanbHBIMHA apXUBHBIMH JTAHHBIMH.

®opmar Ha3Banue ¢ana: Homepllpubopa Jurnal. DAT.

OTKpBITh U pacnevyararsb JaHHbIN (ailn MokHO nporpamMamu "bioknot" nmn "Word".




