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1. SKCTNYATAUNOHHbLIE O'PAHUYEHUA

1.1.

1.2.

1.3.

JKcnnyaTaums TeNNOBbIYMCIIUTENSA LOMMKHA NMPOU3BOANTLCS B YCIOBUSX
BO3AENCTBYIOLWNX (PaKTOPOB, HE MNPEBbIIAOWNX OOMNYCTUMbIX 3Haye-
HWUW, OoroBopeHHbIX B N.1.2.3 YacTtu | HacTosAwero pykoBoACTBa Mo 3KC-
nnyaTtauumm.

HeobxoauMocTb 3amMTHOro 3asemMnenna npubopa onpenensieTcs B co-
OTBETCTBMM C TpeboBaHuaMmu rmaebl 1.7 «[1paBun yCTponCcTBa 3MeKTpo-
YCTAHOBOK» B 3aBUCUMMOCTW OT HanpsXKeHWs NUTaHWA U YCNoBWUA pas-
MeLeHus npmubopa.

MonHuesawmta obbekTa pasmelleHns npubopa, BLINONHEHHas B COOT-
BeTCTBUN C «HCTpPYyKUMEN NO YCTPOMUCTBY MOSIHME3ALWMTLI 34aHUN, CO-
OPY>XEHUN U NPOMBbILLSIEHHBIX KOMMYyHUMKaumny CO153-34.21.122-2003
(yTBepxaeHHon [Npukasom MwunHaHepro Poccum Ne280 ot 30.06.2003)
npegoxpaHsaeT npubop OT BbIxoda U3 CTPOS MPU HanMyun MOSHUEBLIX
pas3psaoB..

1.4. TpeboBaHnsa K ycrnoBuMsIM 3KcnfyaTaumm u BblOOpy MecTa MOHTaxa,

NpUBEOEHHbIE B HACTOSLWEN JKCMnnyaTaunoHHoOM AoKymeHTaumm (3[),
yunTbIBalOT Hanbornee TMNMYHbIE akTopbl, BNUALWME Ha paboTy Ten-
noBblYMCNTENS.

Ha obbekTe akcnnyataumm MoryT CyLecTBOBaTb UMM BO3HUKHYTb B
npouecce ero akcnnyatauum dakTopbl, He noggatolmecs npeaBapu-
TeNbHOMY NPOrHO3Y, OLEHKE MK NPOBEPKE, N KOTOPblE NPON3BOAUTEND
He MOr y4ecTb npu paspaboTke.

B cnyuyae nposBneHmss nogobHbix dakTopoB crieayeT HanTu MHoe
MEeCTO 3Kcnfyatauuu, rae gaHHble hakTopbl OTCYTCTBYIOT UMN HEe OKa-
3bIBAOT BNMSHUA Ha paboTy nsgenus.

no BONpocam Npoaax v nogaepXkn obpalanrecs:
+7(843)206-01-48
vzljot@nt-rt.ru
www.vzljot.nt-rt.ru



2. MEPbIl BE3OIMNACHOCTU

2.1.

2.2.

2.3.

2.4.

2.5.

K pabote ¢ usgenuem gonyckaetcs obcnyxuBarolwmnn nepcoHarn, o3Ha-
KOMIEHHbIN C aKcnnyaTauMOHHOM JOKYMEHTaUMeEN Ha nsgenue.

Mpn akcnnyaTauMm TEennoBbLIMUCANTENSA OOMKHbI cobnogaTtbea «[lpa-
BUNAa TEXHMYECKOM JKCnslyaTauum aneKTpoycTaHOBOK noTpedbutenen» m
«MexoTpacnesble npaBuna no oxpaHe Tpyaa (MNpasuna 6e3onacHoCcTH)
npw aKcnnyaTaunmn 3NeKTPoyCTaHOBOKY.

Mpn npoBegeHumn paboT ¢ Tennosblumcnmtenem (TB) onacHbiM hakTo-
POM SIBMSIETCS NEepeMeHHOe HanpsikeHue C AEeNCTBYHOLWUM 3HaYeHneM
no 264 B yactoton 50 Iy,

Mpn obBHapyXeHUM BHELIHero MoBpPEeXAEeHUs TensoBbIYUCINTENS €ero
cnegyeT OTKAOYATL UM 00paTUTbCA B CEPBUCHBLIA LIEHTP UMK permo-
HanbHOE NpPeaCcTaBUTENbLCTBO ANS onpeaernieHns BO3MOXHOCTWU Aanb-
Heuwwen akcnnyaTaummn TB.

B npouecce paboT N0 MOHTaxy, NyCKOHanaake UM peMOHTY TEeNJOBbI-
YNCNUTENS 3anpeLLaeTcs: UCNonb3oBaTb HEMCMNPAaBHbIE SNEKTPOPaAnO-
NpubopbI, ANEKTPOMHCTPYMEHTLI MO0 63 NOAKITIOYEHMST NX KOPMYCOB K
MarmcTpanu 3aWmnTHOro 3a3eMsieHns (3aHyneHns).

BHUMAHMUE! lNMepen noaknoyeHneM K marmctpanum 3awmTHOro
3a3emMrneHua (3aHyneHus) yoeauTbCA B OTCYTCTBUM HanpsKeHus
Ha HeW.



3. NMoAroTtoBKA K UCINOJIb3OBAHUIO

3.1. MoaroToBKa K MOHTaXy

3.1.1. He ponyckaeTtca pasmelleHve TB B ycnoBusix, He COOTBETCTBYHOLLMX
n.1.2.3 yactu | HacTosALWEero pykoBoACTBa NO 3KCnnyataumu.

3.1.2. lNpu BbIOOPE MecTa pa3melleHnsa TB crneayeT yuntbiBath:

AnvHy kabenen ceasm TB — npeobpasoBatens pacxoga (MP), TB —
npeobpasosatenb TemnepaTtypbl ([1T), TB — npeobpasosaTtenb Aasne-
Hus (M0);

HeobGxoanMMocTb obecneveHnss ceoboaHoro goctyna kK TB;
HeJonyCcTMMOCTb pa3meleHns TB BOGnun3n MCTOYHUKOB Tenna, Hanpu-
Mep, ropsvmx TpybonpoBoaos;

HexxenaTenbHOCTb HanmMyusa Kanawowero Ha TB koHgeHcaTta nmbo xua-
KOCTW C npoxogsaLmnx Tpy6onpoBoaos.

[na cuntbiBaHNA napameTpoB ¢ TB BHellHee ocBelleHne He Tpe-
OyeTcs: XNOKOKpUCTanIMYeckui MHOMKaTop OCHaLLEH NOL4CBETKON.

3.1.3. TpaHcnopTnpoBka TB kK MeCTy MOHTaxa [OSKHa OCyLLeCTBNATLCA B
3aBOJCKOM Tape.

Mocne TpaHcnopTupoBkM TB K MeCTy yCcTaHOBKM Npu oTpulaTernb-
HOW TemnepaTtype W BHECEHUS ero B MoMeLLeHNe C MONOXUTENbHOWN
TemnepaTypon BO u3bexaHue KoHOeHcauuu Brarm Heobxoaumo Bbl-
aepxatb TB B ynakoBke He MeHee 3-X 4acoB.

Mpu pacnakoBke TB npoBepuTb €ro KOMMMEKTHOCTb B COOTBETCT-
BMW C NAcnopToOM Ha AaHHbIA npnbop.



3.2. MoHTaX TennoBbIYMCNUTENA

3.2.1. Kpennenue TB npoussoauntcs Ha DIN-penky.

3.2.2. NopkntodeHne npeobpasoBaTtenen pacxoga, TemnepaTtypbl U fasne-
HUS K TB npomsBoguTCcss B COOTBETCTBMM CO CXEMOW MOOKITHOYEHUS
(MpwunoxeHue XK puc.)K.1) n pacnosioxxeHnem KOMMYTaLMOHHbIX dne-
MEHTOB Ha 3NIEKTPOHHOM Moayne (puc.E.2).

3.2.3. PasgenaHHble 1 0bnyXeHHble KOHUbI curHanbHoro kabens MNP co cro-
poHbl TB noaknto4aloTcs K COOTBETCTBYIOLWEN OTBETHOM 4YacTu KOH-
TakTHOM konoaku TB. Pasgenka u noagkntoveHne akpaHa He TpebyeTcs.

3.2.4. KoHupl curHanbHbix kabenen MT v M co ctopoHbl TB noakntovaroTcs
K COOTBETCTBYIOLLEN OTBETHOM YaCTN KOHTAKTHOM Konoaku TB.

3.2.5. Kabenn no BO3MOXXHOCTU KpenaTcs K cTeHe. [Ans 3awuTbl OT MEXaHu-
YECKMX MOBPEXAEHUN PEKOMEHAYETCA CUrHanbHble kabenn pasmewarb
B Tpybax, pykaBax unm kopobax (MeTannuyeckux, nractMaccoBbIX W
T.4.). JonyckaeTcs B ogHon Tpybe (pykaBe, kopobe) pasmewiatb He-
CKONbKO CUrHamnbHbIX Kabenemn.

CurHanbHble kabenu, ecrnivm OHW MPOSNOXEHbl HE B MeTann4yeckomn
Tpybe, pykaBe nnu kopobe, He pekoMeHOyeTCcs NpoknagbiBaTb Onvke
30 cm oT cunosbix kabenen gpyroro obopygosaHus. [lonyckaetcsa ne-
pecekaTb ux nog yrnom 90°.

BHUMAHUE! He ponyckaetca KpenuTb kabenu Kk Tpybonpo-
BOAYy C TENNIOHOCUTEneMm.



3.3. BBoa B akcnnyatauuio

3.3.1. lNyckoHanago4vHble paboTbl NPOM3BOAATCA NpenCcTaBUTENSMU OpraHu-
3aumn, MMEKLLEN MpaBO Ha MNpoOBeAEHMEe YyKasaHHbiXx paboTt, nunbo
npeacTaBUTENSMU NPeaNnPUATUA-N3rOTOBUTENS.

3.3.2. Nepepn BBOAOM B 3KCNsyaTauuo HEOBX0aMMO NOAKMOYNTE NEeKTponu-
TaHMe K TENoBbIYMCNUTEND, NOACTHIKOBAB OTBETHYK YaCTb KOHTAKT-
HOW KOSOAKM coeanHuTenbHoro kabens, nepesectn TB B pexum CEP-
BWC un BbINONHUTL cregytowmne onepaumm:

- Npomn3BeCTM nepesanyck TB, HaxxaB COOTBETCTBYHOLLYO KHOMKY Ha 3reK-
TPOHHOM MOAYNE;

- YCTaHOBUTb TEKyLLne BpeMa U Aaty;

- C6pOCI/ITb HaKorMnJ/ieHHble 3Ha4YeHNA NU3MEePUTESIbHbIX NapaMeTpPOB;
- OYUCTUTb apXUBblI;

- BBECTU CXEMY y4eTa Tenna;

- OTKpbITb Heobxoanmble KaHamnbl pacxoga, TemnepaTtypbl U LaBreHus,
YCTAHOBUTb 3Ha4YeHus1 napameTpoB OYHKLUMOHMPOBAHUS, COOTBETCT-
Bytowme nogkntodaemoim MNP, MNT n M4,

- BbINOJTHNTb NMpo4une Heobxoaumble HaCTpOIZKM.

Mo okoHyaHuu — nepesectn TB B pexum PABOTA u onnombupo-
BaTb TB B cooTBeTcTBUM C D[.

3.3.3. lNpun noaroToBKE N30ENNS K UCNOSTb30BAHUIO AOMKHO ObITb NPOBEPEHO:

- npaBunbHocTb yctaHoBku NP, IMT n N[ B cooTBeTCTBUN C BbiOpaHHOM
cxemon yyeta Tenna. CooTBeTcTBue npeobpasoBarerns HOMepy KaHana
N3MepeHnsa 4aHHOro napameTpa MOXHO NPOBEPUTb MO MNOAKMIOYEHUIO K
COOTBETCTBYHOLLEMY 3MEMEHTY KOMMYyTaUUW Ha 3IEKTPOHHOM Moayne
TB;

- NoAgkniYeHne aononHUTensHoro obopyaoBaHus (KomnetoTepa, Mmogema
nT.4o.).

3.3.4. Tennosbluncnutens «B3JIET TCPB» npu nepBomM BKIIOYEHUU UK MNO-

cre OnuTenbHOro nepepbiBa B paboTe roToB K akcnnyaTtaumm (npu oT-
CYTCTBMM OTKA30B M HELUTATHbIX CUTYaLUin B CUCTEME) NOCHe:

- MOSIHOrO MpEeKpaLeHns OAMHaMUYECKUX MMapaBnnU4ecKMx NpoLeccoB B
TpybGonpoBoae, CBSA3aHHbIX C pPeryniMpoBaHMeEM MOTOKa TEMSIOHOCUTENS
(paboTbl Ha TpybonpoBoAde CO CNUMBOM TEMfOHOCUTENS, NepekpbiThe
NoTOKa TENIOHOCUTENS U T.M.);

- 30-MUHYTHOrO Nporpesa pPacxoLOMeEpPOB.

3.3.5. lNpun HeobxoanumocTn otnpaeku TB B noBEpKy unm peMoHT Heobxoanmo
OTKMOUMTb TB OT ceTn, OTBEPHYTb BUHTLI KPENneHna nuueBon 4acTtu
kopnyca TB. OTcoeguH1UTb NULUEBYKO YacTb koprnyca OT 3agHen u oT-
CTbIKOBaTb OTBETHbIE YACTU KOHTAKTHbIX KONOAOK C Kabensmmn nutaHus
N curHanbHbiMM kKabensmu OT SNeKTpoHHoro moayns TB. Jluuesyto
yacTb kopnyca TB ¢ anekTpoHHbIM MOoAyfeM ynakoBaTb 4S5 TpaHCnop-
TUPOBKMW.



4. YNIPABJIEHUE TEMNNOBbLIYUCIIUTENEM

YnpaBneHne paboTon TEMMOBbLIYUCINTENSA B PasfUYHbIX pexumMax
MOXeT OCYLLECTBNATLCA C KnaBuaTypbl C MOMOLLb CUCTEMbI MEHIO U
OKOH MHAMKaLMK pa3HOro ypoBHs, oTobpaxaemblx Ha gucnnee, nnbo ¢
MOMOLLbIO MEPCOHANbHOIMO KOMMbIOTEPA MO MNOCHefoBaTENbHOMY WH-
Tepcency RS-232.

4.1. Pexxumbl ynpaBneHus

Pexnm yrnpasBJrieHUda TennosblvYNCnTeNemM onpenendeTca.

- MOPSIAKOM WUCMOMb30BaHUS UHTErpanbHbIX CHETYMKOB U apXMBOB ANS
XpaHeHNA pe3yribTaToB N3MEPEHUN N BbIYUCIIEHUI;

- anroputMom 06paboTKM BO3HMKAKLUMX HELTaTHbIX CUTYaLuin U oTkKa-
30B;

- YPOBHEM JOCTyna K MHopMauun n BO3MOXHOCTbIO U3MEHEHUS napa-
MeTpoB PYHKLMOHMpoBaHnAa TB.

Pexunm ynpaBneHus 3agaetca koMOUHaumen Hanmuus / oTCcyTCTBUsA
3aMblKaHNS C MOMOLLbLIO NepeMbldek OBYX KOHTakTHbIX nap J1 mn J2,
pacrnosioXeHHbIX Ha anekTpoHHoM moayne TB (puc.E.2). CooTeeTcTBME
KOMOVHaUUN pexumam ynpasrieHus npuBegeHo B T1abn.1, rge «+» —
HanMune 3amblKaHUA KOHTAKTHOW Mnapbl, a «-» — OTCYTCTBME 3aMblKka-
HUA.

3amMblkaHne KOHTaKTHOW napbl J1 paspelwsaer mogudukauuo kKa-
NMBPOBOYHBIX NapamMeTpoB, KOHTAKTHOW napbl J2 — OyHKLUMOHANbHbIX
napamMeTpoB TeNmoBbIYUCAUTENS.

Tabnuua 1
KoHTakTHas napa

Pexum ynpasnexus L 12 HasHaueHue pexuma
PABOTA - - JKcnnyaTauMOHHbIN PEeXnUM

CEPBUC _ + Pexxvm noarotosku

K aKcnnyaTaumm
KAITMBPOBKA + _ Pexum HacTpoiiku
1 MOBEPKM

4.2. Cuctema uHAMKaLUumn

4.2.1. Insa ynpaBneHus TensoBbIYUCAUTENEM C KnaBuaTypbl MCNOMb3yeTcs
MHOroypoBHeBas cuctema MeHio ([punoxeHne A), cocTosLasn n3 okoH
MHOUKauMn, cogepxawmnx obo3HavYeHns MyHKTOB MEHI0, KOMaHAbl unu
napameTpbl. COCTaB M CTPYKTypa MEHIO M OKOH MHAuKauun onpenens-
I0TCA YCTAHOBMEHHLIMU PEXUMOM YnpaBreHuUs TENNOBbIYUCANTENEM U
cnocobom opraHusauun Tenroyyeta Ans OTONUTENbHOro U MEeXOTOMu-
TeNbHOro ce3oHa (No 04HOW UM No ABYM pacyeTHbIM CXemMam).

Mpu opraHuMsauumn TenrioyyeTa No ABYM cxemam (Ons «3UMbl» U
Ans «neTa») B coctaBe MeHio Tenmocucrtema nNosiBNsieTcs LOMNOMHU-

9



TenbHoe noameHto TEMJIOC. JIETO, otobpaxaemoe TOMNbKO B pexnme
CEPBMUC (puc.A.2).

4.2.2. OKHO vHAMKauum MeHio (puc.1) cooepxumr:
- HaUMEHOBaHMEe OKHa MEeHI0 (HENOABMXHAA BEPXHASA CTPOKA);

- 0603HaYeHNe NyHKTa MEHI0 (CMEHSIOWAACA HWXKHSAS CTPOKa B MHOrO-
CTPOYHbIX MEHIO);

- Kypcop crieBa OT 0003HAYeHNsI MYHKTa MEHHO.
B BepxHeM MpaBoOM Yriy OkHa MOXeT oTobpa)kaTbCs CUMBOM pe-

xnma PABOTA (?) N OAVH N3 CMMBOSIOB BMAA TEKYLLE pacyeTHOW

CcXeMmbl: 3 — Ans «3UMHEN» unn J1 — ons «neTtHen» (TONbKO Npu opraHu-
3aumm Tensnioy4yeTa rno AByM CXxemam).

HauMeHOBaHWe OKHa MEeHIo CMMBOI pexuma
PABOTA

KYPCOP\ OCHOB. MEHIO 3 9

- MpocmoTp 6a3bl

CMMBOJ1 BUaa TeKyLLI,eIZ
obo3HaveHune NYHKTa MEHI0 CXeMbl y4eTa Tenna

Puc.1. Bug okHa UHAMKaALUUUN MEHIO0.

4.2.3. Kypcop B OKHax MHAMKAUUW yKasblBaeT Ha BblIOPAHHLIN MYHKT MEHIO,
HanmeHoBaHWe napameTpa NubO pa3pan pedakTMpyemoro yucrna, a
Takke Ha BO3MOXHOCTb NepeMeLleHUa no OKHaM WMHAWKaUMW OLHOro
ypoBHs. MecTo pacnonoxeHus n oopma Kypcopa 3aBuUCAT OT BUAA MH-
dopmanmm, otobpaxaemon B OKHE MHAUKALMU, N COCTOSHUSA YCTaHOB-
NEHHOro psaoM C KypcopoMm (Hag KypcopoMm) MyHKTa MeH (napamert-
pa):

- = - BO3MOXEH Nepexof K MEHHO / OKHY HUXXHErO YPOBHS;

- ( - BO3MOXEH Nepexon K MeHo / OKHY 3TOro e ypoBHs (oTobpaxaeT-
CS crneBa OT HAaMMEHOBAaHWSI OKHa MEHI0);

- BO3MOXHa MOﬂ,I/Id)I/IKaLI,VIFI napamMeTpa, BbINOJIHEHNE KOMaHAbI;

- ® - HEBO3MOXEH Nepexoa K MEHI0 / OKHY HWXHEro ypoBHs nnbo moau-
thmkauusi napameTpa, BbINOMHEHWE KOMaHAb;

N s

- I (MepuatoLwmii Kypcop) - BO3MOXHa MoauduKauns 3HauyeHnst paspsi-
[la YMCIOBOro napameTpa.

4.3. YnpaBneHue c KnaBuaTypbl

4.3.1. KnaBnatypa TB obecneunBaeT BO3MOXHOCTb ONepaTMBHOIO yrnpasne-
HUA OKHaMW UHOMKaUUWN C Lernblo NPOCMOTPa TeKyLMX 3Ha4YEeHUN U3Me-
pAeMbIX U YCTAaHOBOYHbIX MapaMeTpoB, apxMBOB, a Takke BBoAa yCTa-
HOBOYHOM MH(hbopMaLmN.

Knasunatypa TB cocToUT 13 LecTu KHOMOK, o6bo3HavyeHne n HasHa-
YyeHue KoTopbix NnpueeaeHo B [NpunoxeHun b.
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4.3.2.

4.3.3.

[nsi BbINOMHEHNst nepexoaa K OKHy MHAMKALUMK NoAMeEHI0 (MeHto Gonee
HM3KOro YPOBHS1) B COOTBETCTBYIOLLEM MEHIO KHOMKamMu @ @

BbIOMPAETCs HY>XHbIW NYHKT NOOMEHI N HAaXUMaETCsl KHOMKa a B
3aBMCUMOCTU OT YPOBHS BNOXEHHOCTM MOAMEHIO TaKMX Nepexo4oB Mo-
XeT ObITb BbINOMHEHO HECKONbKO. MocnenoBaTenbHOCTb BblibUpaembIix
npu nepexogax MyHKTOB MOAMEHIO OMMCbIBAETCS B HACTOSILLEM [OKY-
MEHTe nepedncrieHnemMm ux obosHavyeHun yepes pasgenutenb «/» (Ha-
npumep, Tennocuctema / TpybonpoBoabl / Hactponku / [laTumkn).

Ons BO3BpaTa K OKHY MHAMKaUUMN MCXOOHOro MEeHK HaXunmaeTcA

KHOMKa B Tpebyemoe KonmM4yecTBo pas.
Mepexon mMexay OKHaMu UHAMKALMM MEHIO OOHOIO YPOBHS BbIMNOJ-

HAETCA C UCnoJib3o0BaHNEM KHOMOK @ @

BBoA 3HayeHUn yCTaHOBOYHbIX NapaMeTpOB:

a) BbINOJTHAETCA nepexon K OKHy MHOMKaunn Tpe6yeM0ro NnogMeH!1o;

6)

ONS pefakTMpOBaHUSA 3HaYeHUs napameTpa KHOMKamm @ @
BblbupaeTcs (ecnu aTo TpebyeTcs) HY>KHbIN YNCNOBOW MHAEKC (Nopsaa-

KOBbI HOMep nNpeobpasoBaTensl) N HaXXMMaeTcs KHomMka
ecrn YncrioBoe 3HavyeHue napameTpa ycTaHaBnMBaeTCH NopaspsigHo,

TO MOCIE HaXaTus KHOMKM a NOSABNSAETCA MHAMKALMS Kypcopa -
Ha MecTe cTapllero paspsga UHOUUMpyemoro yucna. MiameHeHue 3Ha-
YyeHusa paspsiia YMCroBOro napameTpa NPoM3BOAUTCA C MOMOLLBH KHO-

MoK @ @; nepemeLlieHne no paspsgam yucna (obecneveHve

oTobpaxeHus1 pa3psiaoB YMcna) — C MOMOLLbIO KHOMOK , @;
ecrnv 3HayeHve napameTpa BblOMpaeTcsa U3 Cnmncka, To nocne HaxaTtus

KHOMKN 4acCTb CTPOKM 3aKIio4aeTCsA B yIrioBble ckobku. KHonkamm

@ @ npon3BoanTCA Bbl60p 3Ha4YeHnA napameTpa U3 Crncka,

BBOA OTpPEeaAaKTUPOBAHHOIO 3Ha4YeHUA napameTpa npon3BoanUTCA HaxXa-

TUEeM KHOMKA , OTKa3 OT BBOAA HOBOIO 3HA4Ye€eHUA — HaXaTuem

KHOMKKN G

F) |'I8p€60p OKOH MHankKauunnm napameTpoB npon3soanTCA KHOMKamMu @,
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4.4. PaboTta c MeHIO

4.4.1. YcTaHOBKa pac4eTHOM CXeMbl

4.4.1.1. Ytobbl YCTAHOBUTbL pacyeTHy cxeMy Heobxoaumo B nogmeHio Tenno-
cuctema / Hactponkmn ana napametpa Cxema BbibpaTb M3 crvcka m
yCTaHOBUTb 0603Ha4eHne Tpebyemon cxembl (Hanpumep, A23-11). MNpwn
3TOM npousonaeTt mHuumanusauma TB (Ha gucnnee HekoTopoe BpeMS
Obynet otobpaxartbcs Hagnuce BbIMONMHAETLCA WMHULIMATIU3A-
LUA), B pesynbTate koTtopon B TB ByaeT ycraHoBneHa pacyeTHas Te-
nnocuctema COOTBETCTBYHLWEN KOHurypaumn. llepeyeHb TUMNOBbIX
cxem u nx o6o3HaveHns npueeaeHsl B [Npunoxerunn K.

4.4.1.2. NMpeobpasoBaTenu pacxoga, TeMnepatypbl 1 AaBreHUsa B NOpsiake BO3-
pacTaHna nx uHaekcos OyayT aBTOMATUYECKM pacnpenenieHbl no Tpy-
BonpoBogam pacyeTHOW TEnSIOCUCTEMbI U MPOrpaMMHO MNOAKIHOYEHbI K
HUM. N3MEHUTb MOPSAOK NPOrpaMMHOrO MOAKMYEHUS BO3MOXHO B
noameHio Tennocucrema / Tpyb6onpoBoabl / HacTtponku / [laTumkm,
BblibpaB Tpebyembin uHaekc Tpybonposoga (TP1,...,TP4) n ycrtaHosuB
ana napametpa A-k NOT (O-k NA, O-x NMP) 3navenve MOTi (MAj, NMPk),
roe ij,k = 1,...,4. Takke BO3MOXHO B TpybonpoBoae Ans napametpa
AO-x NT (O-« N4, A-k MP) yctaHOBMTbL OOroBOpPHOE 3HadeHue: toor
(Paor, Qpor).

4.4.1.3. Ansa ynpolieHus nepeHacTponkun TB npun nepexoge oT OTONUTENBHOrO K
MEXOTOMUTENIbHOMY Ce30HYy B TemnnoBbl4MCNUTENE NpeaycMoTpeHa
BO3MOXHOCTb MCMONb30BaHNA [BYX CXEM pacyeTa Tenna: «3VMHen» n
«neTHen». [na HasHadeHus «NeTHEeN» CxeMbl Tennoyyeta Heobxoam-
MO:

a) B nogmeHio Tennocucrtema / Hactponku / ABTopeBepc A5is napameT-
pa ABTopeB (ABTOpeBepC) yCTaHOBUTL 3Ha4eHune BKN. [1pu aTom B Me-
Hi0O Tennocuctema nosBuTca gonosniHutenoHoe nogmeHo TEMJIOC.
JNIETO (Tennocuctema neTtHsas);

6) B nogmeHio Tennocuctema / TEMJIOC. JIETO / Hactpounku ans napa-
meTpa Cxema BblbpaTb M3 crMcka U yCTaHOBUTb 0603Ha4vyeHne Tpebye-
MOW CXeMbI Tennoy4veta.

BHumaHue! He pekomeHpyeTcs nocrne HasHa4yeHUs «JeTHen»
pacyeTHON cxeMbl NepeHasHayaTb «3UMMHIOO» CXeMy BO ulbexa-
HUe NoTepu BCeX BbIMOSIHEHHbIX paHHee HacTPoeK.

4.4.2. HacTtpounka aBTopeBepca

4.4.2.1. na BKNOYEHNA (PYyHKLMM aBTOMATUYECKON NepeHacTPoOnKU TensioBbl-
YUCNIUTENS C «3UMHEN» CXeMbl Ha «JIETHIOK» (M 0BpaTHO) No curHany
Ha norndeckom Bxoae DIRO (Hanpumep, oT pacxogomepa) HeobxogmMmo
B noameHio Tennocuctema / Hactpownku / ABTopeBepc Ons napa-
meTpa ABTopeB (ABTOpeBepC) YCTaHOBUTL 3Ha4YeHue BK. [1pu aTom B
noameHio MpeobpasoBatenu / CurHanusauma napametpy CurHan 1
aBTOMaTU4YeCKN YCTaHaBMBAaETCA 3Ha4YeHue BKJ1, a napameTtpy Twun 1
— Hanp. noT (HanpaeneHune notoka).
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BHumaHue! He pekomeHayeTcsa ans napametpa «CurHan 1»
M3MEHATb YCTaHOBNEHHOE 3Ha4YeHue «BKM» Ha 3Ha4YeHue «HeT» BO
n3bexxaHme NoTepu BCeX BbINONMHEHHbIX PaHHee HaCTPOEK.

4.4.2.2. Kputepun, B COOTBETCTBMMU C KOTOPbLIM MPOUCXOAUT aBToOMaTuyeckas
cMmeHa anroputma B TB, Takke 3agaetcsa B noameHio Tennocucrtema /
Hactpownku / ABTOopeBepc. [Ina napameTpa YcnoBue ycTtaHaBnNuBaeT-
CSl OQHO N3 3HAYEHWUN:

- CurHan — npwu Hanuyum curHana Ha Bxoge DIRO;
- HeT curH. — npu otcytcTBum curHana Ha Bxoge DIRO;

- Curd + G2 = 0 — npu Hann4mn curHana Ha Bxoge DIRO u otcyTcTBUNM
curHana ot npeobpasoBaTensa pacxoaa NP2;

- Het curn + G2 = 0 — npu oTcyTcTBMM curHana Ha Bxoge DIRO n oTcyT-
CTBMM cUrHana ot npeobpasoBaTtens pacxoga MP2.

AKTUBHbIA YpOBEHb curHana (BbICOKMM UMW HU3KWUA) yCTaHaBnuBa-
eTca no nHtepdency. No ymonyaHmio B TENNOBbLIYUCIIUTENE YCTAHOB-
NeH HU3KUIW aKTUBHbIN YPOBEHb CUrHana.

4.4.3. HacTtpouKa HewTaTHbIX CUTyaLun

B TennoBbluncnntene Habop uKCMpyeMblX HewTaTHbIX CUTyauni
yCTaHaBnMBaeTCA aBTOMaTUYEeCKM NOCfie HasHa4YeHUs pacyeTHOM cxe-
Mbl. [pn 3TOM BO3MOXHA AoNoNHUTENbHAas HacTponka HC B nogMeHo
Tennocucrtema / Hactpouku / Hactponka HC:

- BblbOp M3 cnucka M HasHadeHune peakumm Ha HC nocpencresom ycta-
HOBKW COOTBETCTBYHLLEro 3Ha4eHnsa ans napameTpa P: (Peakuus);

- oTKNtoYeHue / BkntoveHme obpabotkm HC (3a ncknoveHnem HCO) ycta-
HOBKOW 3Ha4yeHMsa OoTKN unu BkN ans napametpa O6p (O6paboTka).

Kpome Toro, ans HC25-HC30 BO3MOXHO OTpeaakTMpoBaTb YMCIO-
Bble 3Ha4YeHus1 NnapameTpoB, Bxoadiwume B kputepun HC:

- dtrc — pasHoCTb TemnepaTyp B nogatowem u obpaTtHoMm Tpybonposo-
aax;

- Knp — koacpcpmumneHT npesbiweHna pacxoga B obpatHom Tpybonposo-
A€ NO OTHOLLEHMIO K pacxoay B nogatoLiem Tpybonposoge.

Cnuncok cukeunpyembix B Tennosblidncnntene HC n Bo3MoOXHble pe-
akunm Ha nx BO3HWKHOBEHWE npuBeaeH B NpunoxeHnn B.

Takke MOXHO yCTaHOBUTbL Nepmopg obpaboTtkn HC B nHTEepBane ot
1 po 60 MuH, BBEAA COOTBETCTBYHOLEE 3HaYeHne ans napameTtpa HC B
NOAMEHIO:

- HacTtpounkn / O6bwme HacTpouku / MNMepunog usm / MNMepuoa BHew. —
npu nutaHum TB OT BHELLHEN ceTy;

- Hactpouku / Obwme HacTpouku / NMepuoa uam / MNMepuon akkym. —
npy nutaHnym TB TONbKO OT akkymyrnaTopa (MMTaHue BHELLIHEN CeTn OT-
KNKOYEHO).
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BHUMAHUE! [Onsa koppektHon pabotbl TB ycrtaHoBneHHoe
3Ha4YeHMe nepuona ob6paboTkm HC He AOMKHO ObITb MeHblUe 3Ha-
YyeHus nepmopga o6paboTkn nameputTenbHon nHcpopmaumm (n.5.1).

4.4.4. HacTtponka napamMeTpoB y4yeTa X0f104HON BOAbI

Mo ymonyaHuio Bo Bcex TpybonpoBoaax pacHeTHOM TeNnoCUcTeMsI
y4yeT XOnogHoW BOAbl BKNIOYEH: Ansa napameTpa Y4. XB (Ydet xonoa-
HOW BOAbl) YCTaHOBIIEHO 3HayeHwe BKN (nogmeHio Tennocuctema /
TEMNNOCWUCT. / Tpy6onpoBoabl / Hactpounku / laTunkn).

B 3aBucumocTn ot 3HadeHusa napameTpoB 3H. txB n 3H. PxB, yc-
TaHoBNeHHbIX B nogmeHto MNMpeobpasoBatenu / atuukm XB / YcTaH.
txB (YctaH. PxB), B pacyeTtax Tenna MoryT MCnosib30BaTbCs 3HAYEHMS
TemnepaTypsbl txB 1 gaBneHus PxB:

N3MEpPEHHbIE HAa UCTOYHWMKE XONOOHOW BOAbI U NepedaHHble No MHTep-
dency. MNpu atom ana napameTpoB 3H. txB M 3H. PXB ycTaHOBMNEHO
3HayeHne YpaneHHo;

N3MEpPEHHbIE Ha UCTOYHMKE XONOLHOW BOAbl npeobpasoBaTtenemM Tem-
nepatypbl [1T5 n ceBoboaHbIM NpeobpasoBatenem gasnenuna MNo4. Mpu
aToOM Anga napameTpoB 3H. txB 1 3H. PXB yCTaHOBMEHbI COOTBETCTBEH-
Ho 3Ha4veHus MTS5 n NA4;

B) A4OroBoOpHble 3Ha4vyeHus. [Ana napametpoB 3H. txB 1 3H. PxB ycTaHoB-

neHo 3Ha4veHue [loroBop.

Bo3aMOXHO BKto4eHNe (OTKMOYEHME) DYHKUMN KaneHgapHoro yye-
Ta TemnepaTtypsbl txB. [na 4yero B noameHto NpeobpasoBatenu / [laT-
ynkn XB / 3umalneto ans napametpa 3/J1 Heo6xoaAMMO yCTaHOBUTL
3HayeHue BKN (oTkn). Mpy BKAOYEHUN OAHHOWM OYHKUMW crefyeT Tak-
e YyCTaHOBUTb:

4YUCIO M Mecsil, COOTBETCTBYIOLLME Hayany MCNonb3oBaHUsA txB «3u-
Mon» n «netom»: nogmeHio MNMpeobpasosatenu / Oatumkm XB / 3u-
ma/neTto napameTpbl 3uma n Jleto;

3HayeHus txB Ans «3uMbl» U Ana «neta»: nogmeHo lNMpeobpasoBare-
nu / OQatuuku XB / YcTaH. txB napameTpsbl txB 3 1 txB 5.

Takke BO3MOXHO YCTaHOBUTb LOroBOpHOe 3HadeHue ansi PxB B
noameHto NMpeobpasoBatenu / latumku XB / YcTaH. PxB.

4.4.5. Hactponka napamMeTpoB KOHTPOSA NMTaHUA pacxoaomepa

4.4.5.1.

BkntoveHne yHKUMM KOHTPONSA Hannyust arnekTponuTaHnsa pacxogome-
pa npousBoauTcsa B noameHio NMpeobpasoBaTtenu / Pacxopn / Pacxopn
NP1(2,3,4) / Hactp.UKWU. Ins napametpa Kout.nut MNP1(2,3,4) ycra-
HaBNMBaEeTCsl 3Ha4YeHne BKN. Takke yCTaHaBNUBAKOTCHA 3HAYEHUs cne-
AYHOLNX NapamMeTpoB:

- Tun UKU MP1(2,3,4) naccuBH;

MNpas. NMP1(2,3,4) MO UMI.
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Mepekntovatens SK1/1(2,3,4) ycTaHaBnuBaeTCcs B MNOJIOXEHUE
«[lacc.».

NMPUMEYAHUE. [Ons BbixOga pacxogomepa, NOAKIIHYaeMoro Ko
Bxoay TB ¢ nepeymcneHHbIM1 HacTponkamu, OMmKeH ObITb yCTaHOBMEH
YPOBEHb CUrHama «HU3KUN» N PEXMM MUTaHUS OKOHEYHOro Kackaga
«aKTUBHbINY.

4.4.5.2. KOHTpOrb NUTaHUA pacxogoMepa TakkKe BO3MOXEH Npu nogkrioyveHum
ero BbIxoga, paboTatoLero B NOrM4eckoM pexmnme, K rnorm4eckoMy BXo-
ay TB. NpoussoasaTca cnegyowme HaCTPOMKN:

a) B nogmeHio [lNpeobpasoBatenu / Pacxopn / Pacxop MP1(2,3,4) /
HacTtp.UKWU:

- Kont.nut NP1(2,3,4) BKN;
- Tun UKU MNP1(2,3,4) naccuBH;
- Mpas MP1(2,3,4) NNOI. BXOAQ1(2);

6) B nogmeHwo [lpeo6pasoBatenu / Pacxop / JNoOr.Bxoa1(2) /
Hactp.UKWU: Akt.yp JTIOIM1(2) HU3knn.

NMPUMEYAHUE. Ons Bbixoga pacxogomepa, paboTtawouwero B no-
TMYECKOM pexnme, [OoSmKHa ObiTb BKNOYEHA PYHKLMSA KOHTPONS nuTa-
HUSA N YCTAHOBJIEH YPOBEHb CUrHaNa «BbICOKUNY.

4.4.6. HacTtpomnka pexxmuma aBTOMaTU4eCKoOro rnepexoaa Ha «3uMHee» U
«feTHee» Bpems

BkniounTtb yHKUMIO aBTOMaTUYECKOro nepexoda Ha «3uMHee» n
«IleTHEEe» BPEMSI BO3MOXHO B «CTaHOApPTHOM» NnMbo «nonb3oBaTeslb-
CKOM» pexume. [na BKAOYEHNA (PyHKLMM aBTOMATUYECKOro nepexoaa
B «CTaHAApPTHOM» pexmme Heobxogumo B noameHwo Hactpowuku /
YcT. yacoB gnda napametpa Pex ycTaHOBUTb 3HayeHWe cTaHaapT., B
«NOfb30BaTENbCKOMY» pPeXnmMe — 3HayeHne nonb3oBart.. B nocnegHem
Crlydae CTaHOBATCS AOCTYMHbIMU ANA pefakTMpoBaHUSA AeHb, Mecsl,
rod, 4acbl U MUMHYTbI B NOAMEHI0 3uMHee Bpems 1 JleTHee Bpems.

Anga oTknioveHns yHKUMM aBTOMaTUYECKOro nepexoga Heobxo-
anmo B MeHio Hactpounku / YerT. yacoB gns napameTpa Pex ycraHo-
BUTb 3Ha4yeHne HeT nepes.. [1py 3TOM NpekpallaeTca MHAMKaLUmsa noja-
MeHio 3uMHee Bpema n JleTHee BpemMs.

BHumaHue! He pekomeHayeTcA BbINOMHATL nepeBon nNpuoop-
HbIX YaCOB Ha «3UMHee» U «JiIeTHee» BpeMs B PYYHOM pexume.

4.4.7. HacTponKa KOHTPaKTHOro BpeMeHu

CoxpaHeHne apXMBHbIX AaHHbIX B CYTOMHOM apXMBe MPOUCXOauT B
MOMEHT BPEMEHM, COOTBETCTBYOLEM Hadvany cytok (00 4 00 muH), B
MECSIMHHOM apxmBe — COOTBETCTBYHOLLEM Havany mecsua (1-n aeHb me-
csua).

N3MeHNTb MOMEHTbI BPEMEHWN COXPaHEHUSA apXMBOB MOXHO B MOA-
mMeHio Hactpouku / Ycrt. yacoB / KoHTp. BpemsA, ycTaHOBMB AnS na-
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pameTpoB K.4yac (KoHTpakTHbin 4ac) n K.peHb (KOHTpakTHbIN OeHb)
Tpebyemble 3Ha4YeHNUS.

4.4.8. Copoc HaKOMMEeHHbIX 3HAYEeHUN

[nsa o6HyneHns yncnoBbix 3HaYeHnn napametpos Wre, Wre, Wrp,
Mrc, MrB, MTp Heo6xoammo B noameHto Tennocuctema / Hactpomnku
/ KomaHnabl ons napameTtpa Hakon. 3H ycTaHOBUTb 3Ha4YeHne cbpoc.

AHanornyHo gnst o6HyneHns Tyu, THap, Tnp, ToT, THC, Tpex He-
obxogumo B nogmeHio Tennocuctema / Hactponkmn / KomaHgbl ans
napameTtpa Bpemsa TC ycTtaHOBUTL 3Ha4YeHne copoc.

Mpn aTomM B 060mX cnyyasax MHAMKaLMSA 3Ha4YeHNss cOpPOC CMEHUTCS
VHOVKALUVEN ....

4.4.9. NMpocmoTp 6a3bl yCTaHOBOYHbLIX NapamMeTpoB

MpocmoTp 6a3bl napameTpoB TB Bo3moxeH B MeHio lMpocmoTp
6a3bl. pn aTOM OTOGpPaXKaeTcss OKHO MHAMKaUMKM napameTpa C MHAEK-
com 0. MHpopmaums o kaxgom napameTpe pasmelwiaetcs B 4-X CTpo-
Kax. B okHe nHankauumn otobpaxkaeTca Tonbko 2 cTpoku (puc. 2). Caosur

CTPOKW Ha OAHY NO3NLNI0 BHWU3 (BBEPX) MPOU3BOAUTCS KHOMKaMM :
Mepebop napameTpoB B 0ase BbIMNOMHAETCA KHOMKaAMU @

. Mocne pocTuxeHuss napameTpa ¢ HaMGONbLIMM UHAEKCOM (No-
cnegHero B 6ase) HauMHaeTcs nHAMKauus napameTpa ¢ nHaekcom 0.

UHdekc napamempa 3naveHue napamempa
¢ BA3A NMAPAM 1 ¢ 4800
- CKkop »B. nep =1
O6o3HaveHue napamempa Komanda noucka no uHdekcy
a) otobpaxeHue cTpok 1 1 2 6) otobpaxeHne cTpok 3 1 4

Puc.2. Bug okoH nHankauum napameTtpa B 6a3e.

[nsi nepexona B 6a3e k OKHY MHOAUKaLUWM NapaMeTpa C KOHKPETHbIM
NHAEKCOM Heobxoammo:

- npu oTtobpaxeHun B OkHe komaHabl B. nep (puc.26) HaxaTb KHOMKY
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N

- nocrne nosiBfeHust kypcopa ' YCTaHOBUTb TpebyemMoe 3HayeHue WH-

[ekca KHonkamu (ﬁ] (0] (GJ (9]

- CHOBa HaXaTb KHOIKY a

Ecnn napameTp, 0603HaY€HHbIN yKa3aHHbIM MHAEKCOM, CyLLEeCTBY-
eT, TO OTODOpaXkaeTca OKHO MHAMKaLMM UCKOMOro napameTpa (B CTpOKe
B. nep = otobpaxkaeTca ycTaHOBNEHHOE 3HAYEHNE MHAOEKCA).

Ecnn napameTp, 0603HA4YEHHbIV yKa3aHHbIM MHAEKCOM, B Ba3e OT-
cyTCcTBYeT, TO B cTpoke B. nep = oToOpa)kaeTcsi 3Ha4YeHne nHgekca ao
penakTMpoBaHuS.

4.4.10. NMpocmoTp apxmBOoB

4.4.10.1. YacoBoWn, CYTOYHbLIN N MECSAYHbIN apXuBbl TENMOBLIYUCANTENS UMEIOT
O[MHAKOBYIO CTPYKTYPY W codepXaT COXpaHeHHble apXMBHble 3anucu
Kak Anga TennocuctemMsl B LesfioM, Tak U Ang Kaxagoro Tpybonposoaa.

4.4.10.2. Ina nepexoaa K TpebyeMomy apxumBy (4acOBOMY, CYyTOYHOMY, MeCsu-

HOMY) HEOB6X0ANMO B MeHIO ApPXUBbI KHOMKaMu : BblOpaThb
HanmeHoBaHWe COOTBETCTBYLWEro apxmea (YacoBon apxus, CyTou-

HbIK apxuB, MecCcAYHbIN apXuB) U HaXaTb KHOMKY . MNpun atom
MHOMUNPYETCA OKHO nocrnegHen (No BpeMeHU COXPaHEHWUH) apXMBHOW
3anucu (puc. 3a) ¢ obo3HaYeHMeM MHTepBana apxmemMpoBaHus B op-
mare:

- «[eHb.MecsL.roa» N «4acy» - Ans 4YacoBOro apxmea;
- «OEeHb.MEeCcsL.Toa» - AN CYyTOYHOro apXuBa;
- «MecsL.rog» - AN MecA4YHOro apxmea.

ObosHaveHue uHmepsana ObosHaveHue sanucu Onsd
apxusuposarus mpy6onposoda

¢ 14.09.09 15 ¢ OAHHBIE TP 1
 Wrc =2.833 lNkan W =0.251 lNkan

a) OKHO JaHHbIX TennocucTeMbl 6) okHO AaHHbIX Tpybonposoaa
Puc.3. OkHa MHAMKaUMKM 4YacoBOro apxmuBa.

HPOCMOTp adPXMBHbIX OaHHbIX TEMMOCUCTEMbl BbIMNOJIHAETCA KHOIM-

Kamu @ @ Mepebop apxmBHbIX 3anucen — KHOMKaMu @

@. I'Ip|/| 9TOM B OKHE MEHAETCA BpeMA U AaTta OKOHYaHUA NHTepBa-

J1a apXnBUpoBaHUA. BosspaT B MEHIO ApXVIBbI — MO KHOTMKe G

4.4.10.3. Ana npocMoTpa apXmBHbIX AaHHbIX TPyOONpoBo4OB HEOHBXOAUMO B OK-
He MWHAOMKaLUMM apXMBHbIX [AaHHbIX TEnrocUCTeMbl BbliOpaTb CTPOKY
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HaHHble TP 1 HaxaTb KHOMKY n MNocne yero HavnHaeTcsa oTobpa-
XEHMe OKHa apXxMBHbIX AaHHbIX Tpybonposoaa ¢ nHaekcom 1 (puc.36).
MpocMOTp apXxMBHbIX AaHHbIX TpybonpoBoda BbINOMHAETCA KHOMKamu

@, @ Mepebop mHAekcoB TpybonpoBoga — KHOMKaMu @

@. Mpun aTomM gocTtynHbl MHaekcol ¢ 1 no 4. [ina Tpy6onpoBoaos, He
BXOASLLMX B TENSIOCUCTEMY, apXUBHbIE OaHHblE ByayT UMETb HyneBble
3HaAYEeHMA.

BoaspaT B OKHO apXuBHbIX OaHHbIX TENNOCUCTEeMbl — MO KHOIMKe

4.4.10.4. Ouunctka apxmsoB npounssogutca B pexume CEPBUC B meHio Apxu-
Bbl. [1nsg napameTpa Ou4. apx cnegyeT yCTaHOBUTbL 3Ha4yeHVe Aa U Ha-

XaTb KHOMKY . Mpn aTom Ha 3kpaHe nHankaums O4. apx ga cme-
HuTca wmHaukaumen BBIMNONMHAETCA UMHUUMATIM3AUUA Ha Becb
nepuon BPEMEHM OYNCTKM apXxmBOB. [opsaaoK NCNONb30BaHUSA KHOMOK —
Kak B n.4.3.
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5. OBLLUN NOPAOOK PABOTbI

5.1.

5.2.

5.3.

5.4.

BBegeHHbIN B aKcnnyaTaumio TennoBbluMcnuTenb paboTaeT HenpepblB-
HO B aBTOMaTuU4eCcKoM pexnme. CUnTbiBaHUE TEKYLLUMX 3HAYEHUIN N3Me-
pseMblX NapamMeTpoB, a Takke COAEePXXMMOro MHTEerpanbHbIX CHETYMKOB,
apXMBOB M XXypHarioB MOXET OCyLeCTBNATbCA nNnbo ¢ aucnnesa xua-
KokpucTannuyeckoro nHamkatopa (XKKW) TB, nnbo ¢ nomolbo nepco-
HanbHOro KoMnbloTEPa NO MHTEpdency RS-232.

Mepnopg 06paboTkn nameputensHon nHdopmaumm (nepnos oOHOB-
nenuns 3HadveHun) gnsa pexmmos PABOTA n CEPBUC mMoxHO ycTaHo-
BUTb B MHTepBane oT 1 go 60 MuH, BBEAS COOTBETCTBYHOLLIEE 3HAYEHNE
ans napameTpa AT B nogMEH!0:

Hactpounkn / O6bwme Hactpouku / MNMepuoa nam / MNMepuoa BHew. —
npu nutaHum TB OT BHELLHEN ceTy;

Hactpounkn / O6wmne HacTtpouku / NMepuon usm / MNMepuoa akkym. —
npu nutaHum TB Tonbko OT akkyMynsitopa (MMTaHWe BHELUHEWN CETU OT-
KINHOYEHO).

BHUMAHUE! [Onsa koppektHom pabotbl TB ycTtaHoBneHHoe
3Ha4YeHMe nepuoaga ob6paboTkm uamepuTenbHOM MHpoOpMauUnU He
AOJKHO ObITb 6onblue 3HaYeHUs1 nepuoaa obpadoTkn HC (n.4.4.3).

BkrntoveHne nHgukauum gucnnes TB npousBoguTcs:

B pexume PABOTA — no6bon kHonkon. [Npu aTtom oTtobpaxaeTtcsa nep-
BO€ M3 CMMCKa OKOH WMHOMKAUUKW, COCTaBMnSWUX NOAMEHIO, C KOTOPbIM
paboTanu nepepn OTKMOYEHNEM ANCTIIES;

B pexunme CEPBUC — aBTomaTuyecku npu nepesoge TB B AaHHbIN pe-
xum n3 pexxuma PABOTA. lNMpu aToM Ha gucnnee oTobpakaeTcss OKHO
WMHOMKaALUMN OCHOBHOIO MEHIO C TEKYLLEeN O4aTon N BpeMEHEM.

OTKNIOYEHNE NHOANKALUN NPON3BOLAUTCSH aBTOMAaTUYECKN U TOSNbKO B
pexume PABOTA nocne oKoHYaHWs MaHUNynsauumn ¢ kHonkamu. MHTep-
Ban BpeMeHun HenpepbiBHOM nHaukaumm ot 10 0o 99 ¢ MOXHO ycTaHo-
BUTb B noameHio Hactpomnku / O6wme HacTpomKu, BBEOA COOTBETCT-
BYIOLLIEE 3HAYEHMNE ANA napameTpa DKpaH.

MoaceeTka Avcnnes Npy BKIOYEHHOW MHAMKALUM OCYLLECTBSIETCS
TONbKO NPV HaNM4YuM BHELUHeEro nuTaHuM TB (Npu nuTaHuMm OT BCTPO-
€HHOro akKyMyrsiTopa NnoAacBeTka He BKo4aeTcs).

BO3MOXHO M3MEHEeHWe eanHUL U3MEPEHUS UHOULMPYEMbIX TEKYLLMX,
ApPXMBHbIX N YCTAHOBOYHbIX 3HAYEHWU TEMMOBOW MOLLHOCTMU, KONMYECT-
Ba TENNOTbl, Macchbl, 06bema, gaBneHnsi, 0ObEMHOro pacxoga M KOH-
CTaHTbl Npeobpas3oBaHMsa UMMYNbCHOrO BXxoda B nogmeHio Hactponku /
O6wwue HacTpounku / EQuH. usmep.

B cnyyae nponagaHus BHelwHero nutaHus TB nepexoguT Ha nuTaHue
OT akkymyndatopa. B aTom cnyvyae He pekomeHayeTcs:

- 3agaBaTb 3Ha4yeHue nepuopa 0opaboTkM N3MepuUTeENbHON MHpopMaLMK

MeHee 6 MnH B meHo Hactponku / O6wme HacTpouku / Mepuog nsm.
/ Mepnopn akKyMm.;
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- yCTaHaBnNMBaTb akTUBHbIN PEXMUM paboTbl MMMNYSbCHBIX BXOOOB;
- YyacTo nonb3oBaTbcs HAMKaunen KKU;

- yacto obpawartbca kK TB no nHtepcency RS-232 (Hanpumep, ncnosb-
3oBaHue TB B ceTn npubopos).

BHUMAHUE! Bo un3bexaHue ObICTPOro paspsga akkymynstopa
TENMOBbIMUCIINTENA HEe [AOoNycKaeTcsl MCNofb3oBaHWe WHTepdenca
RS-232 npu yctaHoBneHHOM 3Ha4yeHn moaeM Ansi napameTpa Coep.

Kpome ToOro, cnefgyet y4yecTb, 4TO akcnsyaTaumsa TB npu Temnepa-
Typax, 6nu3KMx K rpaHuYHbiM 3Ha4YeHWsM OO0MNyCcTMMOro AuManasoHa,
TaKxKe yBenmynBaeT CKOPOCTb pa3psaaa akkymynstopa.

Mpn BbINONHEHUN TpeboBaHWN U peKkoOMeHOaUMA PYKOBOACTBA MO
aKcnnyaTauMm MNOSIHOCTLIO 3apsPKEHHbIN akkymynaTop obecneuvvBaeT
nogaepxaHue pabotocnocobHoctn TB npm OTCYyTCTBUM BHELLHErO Nu-
TaHna B TeyeHne 14 gHen. [locne BOCCTAHOBIIEHNSA BHELLUHErO NUTaHUSA
aKKyMynsiTOp HayMHaeT noasapsxaTbes. OnnTenbHOCTb NOSHOro 3apsi-
Aa akKyMyrnsiTopa cocTtaBnsieT He 6onee 4-X 4acos.

5.5. OgHUM 13 NPU3HAKOB CHUXEHUA 3apsaga akKymynsaTopa 00 YPOBHS, KO-
roa TB npekpatnt pyHKUMOHMPOBaAHWE, ABMSETCA HeyCcTonYMBasa UHOU-
Kaumsi cumBonoB Ha akpaHe XKW (n3obpakeHne ncyesaeT 1 BHOBb MNO-
aBnsetcd). lNocne nosaABneHns ykasaHHOro addekta TenNoBbIYMUCIIN-
Tenb MOXeT NpPoaosmkaTb paboTy eLle OKONO ceMU AHEN (Mpu yCrnoBuu,
4yTo He ucnonbayetca KKW n uHtepdenc RS-232, a TB HaxoguTtcsa B
pexume PABOTA).
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6. OBPABOTKA HELUTATHbIX CUTYALUN

6.1. HewTtartHasa cutyaums (HC) dpukcmpyetca B TB npu HacTynneHuu onpe-

AeneHHoro cobbiTua B paboTe TENNOCUCTEMbI:

a) oTkase npeobpasoBaTens pacxoga, Temnepatypsbl, AaBneHms nmbo nc-

TOYHUKa NUTaHNUA;

6) BbIXO04Ee N3MEPEHHOIo 3Ha4eHn4d pacxoga n3 aonyctmMoro amana3oHa,
B) HapyLleHnn COOTHOLLEHNA N3MEPEHHDbIX 3Ha4YeHUN pacxoaa nin temne-

paTypbl B IpSIMOM 1 06paTHOM TpyGonpoBoAax TEMNOCUCTEMbI.

HewTaTHble cuTyauun, onpeaensieMble B COOTBETCTBUM C M.M. @) U
6), o6o3HavatoTcsa ymcnosbiMm kogamu ot 0 go 24 (HCO ... HC24). [Ina
nx omKcaLmm NCNonb3yTCca HepeaakTupyemble Kputepun. HelwtaTHble
cuTyaumn, onpegensieMble B COOTBETCTBMM C M. B), — YACINOBLIMW KOAa-
mu oT 25 go 30 (HC25 ... HC30). Insa nx dukcaumm ncnonb3yrTcs pe-
AAKTUPYEMbIE KpUTEPUM.

B Tennosbluncnntene npegycMoTpeHa BO3MOXHOCTb HasHadaTb
peakumn Ha dukcupyemble HC, a Tarke OTKnoyaTb / BKMAYaTb Npu
HeobxogumocTtn dukcaumo HC. lMepeveHb HC, kputepueB mnx cukca-
uumn 1 peakumn Ha Hannume HC npueeaeH B MNpunoxeHun B.

6.2. 3adukcmpoBaHHble B Tennosbluncnutene HC otobpaxatorcs:

6.3.

OOHVM WV ABYMSI BOCKNULATENbHLIMW 3HAKaMWU B OKHAxX WMHAMKaLMK
OCHOBHOIO MEHI0 U TEKYLLIMX 3HAYEHUI N3MepsieMbIX napaMeTpoB B Te-
nnocucteme n Tpybonposoaax;

3HAKOM «x» B 3HAKOMO3ULIMOHHOM KOJ€E COCTOSIHUS TEeMNOCUCTEMbl —
nogmeHio Tennocucrtema / Pacy. gaHHble / CT. TC;

3HaKOM «x» B 3HAKOMO3WLIMOHHOM KOAEe COCTOsiHMA TpybonpoBOAOB —
noameHio Tennocucrema / Tpyb6onposoasl / Ct TP1 (2,...,4);

coobueHnem o suge (kputepumn) HC, otobpakaemom nocne aktnemsa-
LN OKHa Kofa COCTOSHUS.

OTobOpaxeHne OOHOro BOCKNMLATENbHOrO 3HaKa CBUAOETENbCTBYET O
TOM, 4TO 3adukcuposaHa HC, ogHako HakonneHue Tenmna U macchl B
pacyeTHoM Tennocucteme npogomkaetcs. OTobpaxkeHne OBYyX BOCKNU-
LaTenbHbIX 3HAKoB — 4TO nocrne dukcaumm HC HakonneHue Tenna B
pacyeTHOW TEMNIOoCMCTEME OCTaHOBMEHO NMMbO y4yeT Tenna BegeTcs Mo
[10rOBOPHOMY 3HAYEHMIO.

6.4. [Ins BblBOA4A Ha MHOMKALUUIO COOOLLEHU O 3admKeupoBaHHbIX HC B KO-

e COCTOSIHUS TEMMOCUCTEMbI MM TpybGonposoaa, HeobxoaMmo npu

oTobpaxeHun okHa Ct. TC unu Ct TP1 (2,...,4) HaxaTb KHOMKY a
nocrne 4Yero KHomnkamm [@ J (* J (GJ (9J nepebpaTb CMCOK

COOOLLIEHNN.

MepeyveHb HC, pukcupyembix B Kogax COCTOSHUS TENNOCUCTEMbI K
TpybonpoBoaos, npmeeaeH B Npunoxerun I
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7. BOSMOXHbIE HEUCTIPABHOCTHU

71.B npouecce C*)yHKLI,I/IOHMpOBaHI/IFI TensnoBblHNCIIUTENA NPONU3BOOUTCA

7.2.

anarHocTtuka coctosiHusa TB, MNP, MT wn MA.

HewncnpasHoctn B pabote TB dmkcmpytoTca B KypHane OTKa3oB.
CoobuieHnit 06 nx BO3HUKHOBEHUU Ha Aucnnen He BbiBoauTtcs. Nepe-
YyeHb oMKcupyeMbix oTkaszos TB npmueseneH B MNMpunoxexun [.

Mopsgok oTobpakeHnst 3adnKCMPOBaHHbIX HeMcnpaBHOCTEN B paboTe
MNP, NT n N4 onucax B N.6.2.

Kpome TOro coobuieHne o Bnae HemcnpaBHOCTM oTobpaxkaetcs B
OkHe nHaunkauuun napameTpa Ct (CtaTyc) nogmeHio NpeobpasoBaTtenu
/ Pacxop, lNpeobpa3oBatenu / Temnepartypa, lNpeobpa3zoBartenu /
HNaeneHue (Puc.A.5).

7.3. Npun Bo3HMKHOBEHUM HeucnpasHocTu MNP, MNT vnu N4 Heobxogmmo npo-

BEPUTD:

KOPPEKTHOCTb 3HA4YeHU YCTAHOBOYHLIX NMapaMeTpoB (3Ha4YeHMEe Beca
UMMynbca, YCTaHOBMEHHOE B pacxogoMepe W TensnoBblYMcnuTene;
NpaBUNbHOCTL HOMMHANbHOW CTaTUYECKOW XapakKTepPUCTUKM npeobpa-
30BaHusA, BBegeHHon B TB ana MNT gaHHoro kaHana; AvanasoH uame-
psemoro aasnenus ana MNho);

OTCYTCTBME MUTaHUs cooTBeTcTBytowero MNP, oT BbIXOQHOrO Kackaga
KOTOPOro B aKTUBHOM pPeXuMMe NognuTbiBaeTCst MMMYIbCHbIN BXxog TB,
HaxoOsLUMACA B NacCUMBHOM pexume, NMUMOO OTCYTCTBME CBSI3U C 3TUM
MnP;

- Hann4yme nutanua MNA;

7.4.

7.5.

NaccuBHbIA pexuM paboTbl Bxoda TB (nepeknoyaTtens SK1 ycraHos-
neH B nonoxeHue lMacc.) npyM ycTaHOBNEHHOM akKTUBHOM pexume pa-
60Tbl BLIXOAHOIO Kackaja pacxooomMepa;

uenoctHocTb NinHumn ceasu MNP, MNT n ML ¢ TB v ncnpasHocte MT nytem
NPO3BOHKW. Npn HEOBXOANMOCTN YCTPaHUTL pa3pbiB UK 3aMeHuTb [T,
Mpn OTKase oAgHOro M3 gaTynkoB corracosaHHoW napbl MNT gormkHa
npon3BOAUTLCA 3aMeHa 0boux NpeobpasoBaTenen cornacoBaHHOW na-

pbl.

Mpun oTkase akkymynsTopa MHAMKauMs He BkhtodaeTcs. OTkasaBLumi
aKKyMynaTOp 3aMEHSIETCA Ha HOBbIV TOrO e Tuna. 3aMeHa akkyMynsi-
TOpa B TEYEHNE MEXMNOBEPOYHOro MHTepBarna He TpebyeT nosepku TB.

Ecnn pencteusa, npegnpuHaTbie B COOTBETCTBUMN C YKa3aHHbIMU Bbille
pekoMeHaaumsiMn, He NPUBENN K BOCCTAHOBIIEHNIO HOpManbHOW pabo-
Tbl U34enus, cnegyet obpaTUTbLCS B CEPBUCHbBIN LEHTP (pernoHanbHoe
npeacTaBUTENBLCTBO) UMK K U3roTOBUTENO U3genusa onga onpeneneHuns
BO3MOXXHOCTU AanbHenwen akcnnyataumm TB.

22



NMPUNOXEHUE A. Cuctema nHgmkaumm

CucTtemMa MeHI0 U OKOH, a TakkKe CBA3en Mexay HUMW npusefeHa
Ha puc.A.1-A.9. MNepeyeHb 0603Ha4YEHMIN, UCNOMNb3YyEMbIX B PUCYHKaX,
npueeaeH B Tabn.A.1.

Tabnuua A.1

Bug anemeHTa

HasnauyeHune

HanmeHoBaHne MeH1o:

TEMNOCUCT. | - HenoaBmkHasi CTpoka B MHOrOCTPOYHOM MEHIO;
BA3A MAPAM | - nogsmkHas (CMEHSIIOLLASCS) CTPOKa B MHOTOCTPOYHOM MEHIHO.
ApXxuBbl HavmeHoBaHWe nogmeHio, NyHKTa MeHI0, KoMaHabl UK napameTpa.
X, XXX HepepakTupyemoe uMcrioBoe 3HadyeHve napameTtpa nubo pedakTupoBaHue

MPOM3BOANTCS B APYrOM OKHE.

DL

I'Iopa3pﬂ,D,Ho penakTnpyemoe 4ncriosoe 3Ha4eHuA napamMeTpa.

OeHb Heloersu
JlemHee

3HadeHune napameTpa ycTaHaBnmBaeTca npubopom. Hagnuce otobpaxaer:
- CMbICINOBYIO CYTb NapameTpa;

- OHO U3 BO3MOXHbIX 3HAYEHUMN.

[n][s] k]
< A32-00 >

< pa/ HeT >
<8ud >, [Kod HC]

3HauyeHve napameTpa 3agaeTcs nonb3oBaTeneM nyteMm Bblbopa M3 cnvcka.
Hagnucb B ckobkax (YrmnoBbIX UM KBagpaTHbIX) 0603HavaeT:

- YNCNOBOWN MHAOEKC (MOPSAKOBLIA HOMeEp NpeobpasoBartens - n, Tpybonpo-
Boja —s, curHana-k);n=1,...,4(5),s=1,...,4, k=1, 2.

- OQHO M3 BO3MOXHbIX 3HAYEHWI YCTaHOBOYHOIO napamMeTpa B CMNCKeE;
- NOSTHbIN CANCOK 3HAYEHNN YCTaHOBOYHbIX MapaMeTpoB;

- CMbICIIOBYIO CyTb NnapameTpa.

® ©

OKHO UNK NYHKT MEHI0 (napameTp) uHanumpyeTcsa Tonbko B pexume PABO-
TA nnbo Tonbko B pexxkume CEPBUC.

3Ha4vokK O

c obo3Ha4YeHnem

peXxnma OTCYTCTBYET

OKHO WMNW NYHKT MEHIO (NapameTp) UHOULMPYETCS B pEXUMAXx
PABOTA, CEPBUC.

[c]

Moaundukauns napametpa (napamMeTpoB) UNW MNepexod B OKHO HWDKHEro
YPOBHS BO3MOX€EH TOMbKO B pexxume CEPBUC.

3Ha4vokK D

c obo3Ha4YeHnem

peXxnma OTCYTCTBYET

Moaudurkauua napameTpa (NapamMeTpoB) BO3MOXHA B peXumax
PABOTA, CEPBUC.

v o

Mepexoa No HaXkaTUKo KHOMKM n

T ¢

I'Iepexop, No HaXaTuto KHOMKN B

3

I'Iepexop,bl Mo HaXaTuto KHOMOK y @

L

Mepexoapbl MO HaXaTWUO KHOMOK @, @

= Puc. A.1

Ykasatenb nepexofa Ha apyron puCyHoOK.
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OCHOB. MEHIO — BA3A TTAPAM [ }vep |
mekywas — mekyuee 0b03HayeHue napamempa
dama gpems 3Ha4yeHue napamempa
MpocmoTp 6a3bl — B.nep=////
Tennocucrtema —> Puc.A.2
I'IpeoGpa3OBaTenM* —> Puc.A.5
ApxuBbl —> Puc.A.7
XypHanbl —> Puc.A.8
Hactpowku —> Puc.A.9
O npubope ( N B3JIET TCPB-026
Homep eepcuu 10 TB

Pexum PABOTA
Homep = XXXXX

KOHMPOJIbHasA CyMMa
6a3bl napamempos

O dupwme Q—‘
LD www. vzljot.ru

mail@vzljot.ru

X - He oTobpaxaeTcsa B pexume PABOTA n CEPBUC npu yctaHoBneHHOM
3HayeHUn Cxema HeT (pacyeTHasa cxema He yCTaHOBIEHaA)

Puc.A.1. CoctaB n CTpyKTypa OCHOBHOIO MEHIO TENMOBbLIYUCIIUTENIA.
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Puc.A.1 <= TENIOCUCT. TENNOC. IETO
Pacu. paHHble Pacu. naHHble
(© Hacrtpoiku HacTtpoiiku Puc.A.3a
Tpy6onpoeoabl Tpy6onpoeoabl Puc.A.4a
L>—[> Pexum 3 X
3uma
* z
- ®
a CT.TC
kod cocmosnus  (———N HC [kod HC
i 0603HayeHue HC
G Wrc, MNkan P: sud peakuyuu
XXX, XXX
3
WrB, Nkan
- XXX, XXX
3
Mtc, T
N XXX, XXX
3
MrB, T
- XXX, XXX
3
Etc, Nkan/u
N XXX, XXX
3 D TnuT, u
a Ere, Mkan/u T(]— X000 XX T
XXX, XXX Tor. 4
+ ] XXX, XX
- GTc, T/4 ;
XXX, XXX —
i u XXX, XX
a GrB, T/4 3
XXX, XXX
% L)_ Tpex, 4
XXX, XX
- Tyy, u
XXX, XX
3
THap, 4
i XXX, XX TOTK.T, 4  *X*
I XXX, XX
Tnp, u - I
oo = ToTk.r,u  **
+ XXX, XX

% - oTOGpakaeTcs Npu YCTaHOBEHHOWN «IETHEN» CXxeMe pacyeTa Tenna;
% % - oTobpaxkaeTcs npu Tekyluen cxeme «Monb3oBaTenbckas».

Puc.A.2. CoctaB u cTpyKTypa MeHl «Tennocuctema / Pac4yeTHble AaHHbIEY.

25



@ HACTPOWUKU E_
Cxema < A32-00 >

Puc.A.2 = poc) Puc.A.Ba)‘6

Hor. KoHCT — Epor, Mkan/y
G¥sssisns]

qi
KomaHabl 7 g
<]—
<]_
<]_

Gpor, T/4
Anroputmbl

3

Erea, Mkan/u

ABTOpeB 6K

L L

Hacrtpownka HC

3

Grea, T/4

077

| — Hakon. 3H
o< / cbpoc >

:
Bpema TC
< .../ cbpoc >

3
YyeT XB
< BKn/oTKn >

D Wrc
W1 -W2

3
Wrs
HeT

— AsTopeB

< BKn / oTKn >

3

YcnoBne **
< HeTt curH >

—N  HC [ kodHC ]

HaumeHogaHue HC
P: < eud peakyuu Ha HC >
O6p <BKN/OTKN >

X - mepexoa BO3MOXeH npu yCTaHOBﬂeHHOVI «NeTHen» cxeme pacyeTa Te-
nna

% % - oTOOpaXkaeTcsi Npy YCTAaHOBNEHHOM 3Ha4YeHU ABTOPEB BKI

Puc.A.3. CoctaB u cTpyKTypa MeHto «Tennocuctema / Hactponku».
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b3
,Z “C-j\‘-g =[© HACTP. NIETO (ch
uc.A.-3 &= cxema <A32-00 >

Awd

Enor I, Mkan/y
3

G n, 1l

- .qﬁozﬁﬁ T/4

L O

<

Ersg N, Nkan/y
LT
3

Greg 11, T/4

s

Jor. KoHCT

KomaHabl

Anroputmsbl

ABTOpEB @kn

TTW

Hactpownka HC

Hakon. 3H J1
<.../cbpoc >

3
Bpemsa TC J1
< .../ cbpoc >

<

Yyer XB Nl
< BKNn / oTKn >

D Wrc
HeT

3
WrB

W3-w4

I

le

le

|

ABTOpEB.
< BKNn/ OoTKn >

<

YcnoBue *
< HeTt curH >

— HC NETO[ k0d HC |

HaumeHogaHue HC
P: < 6ud peakyuu Ha HC >
O6p < BKN/oTKN >

X - 0To6pa>KaeTc9| npu yCTaHOBﬂeHHOVI «JIeTHEN» cxeme pacyeTa Tenia

Puc.A.3a. CocTtaB u cTpykTypa MeHio «Tennocuctema / Hactpoiuku Jleto».
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TPYBOMP. TP_[s]
Ucn < pa/Her> C

Puc.A.2 <=
* X

ouch Puc.Ada

N CT TP[s]
Pacy. A?HHble ( KH  cnoso cocmosHus
HacTpoiiku (] %
ODATYMKU TP(s] | |¢| WP TPIs], Tkan
D.'K nT <NT1> XXX, XXX
O-k A < Ppor > 3
_ A« NP <MnP2> | MTp TP(s], T
HACTPOUKU TP[s] Yy. XB < BKn / OTKR > XXX, XXX
Jatuukm s
Hor. KoHCT qiq_b toor TP [s], °C | Vip TP[s], M3
3 A — 307 XXX, XXX
Kcnn. rpaHuubl 4
3 v
Ppor TP[s],MMa Etp TP[s], MNkan/y
] o007 - XXX, XXXX
3 i 3
Qpor TP[s ], m*/u GTtp TPIs ], T/u
\n G009 - XXX, XXXX
3
— N tey TPIs], °C | Qrp TPLs], M/
307 XXX, XXXX
I 3
thy TP[s], °C (| TP TP [s],°C
93007 XXX, XX
¢ 0
tBu TP[s], °C
- XXX, XX
3
Ptp TP[s], MMa
] X, XXX
I
htp TP[s], Mkan/t
\l XXX, XXX
3

ptp TP[s], kr/m3
XXX, XXX

X - nepexon BO3MOXEH NpU yCTaHOBMEHHOW «NeTHen» CXxeme pacyeTa Te-

nna;

XX - yHOnuUWpyeTcsa npu yCTaHOBﬂeHHOﬁ cxeme «llonb3oBaTenbckasay.

Puc.A.4. CocTtaB 1 cTpyKTypa MeHi «Tennocucrtema / Tpy6onposoabi».
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X

[
Puc.A.2<{= | %%
Puc.A.4 <=

c
TP.IETO TP[s]. D
Ucn < pa/Het>

Pacu. gaHHble
Hactponku

HACT. NIETO TP [s]
OdaTtuynku

[Oor. KoHCT
Akcnn. rpaHuubl

1 N Ct TP[s]
) K crnoso cocmosHus
3
[AT. NIETO TP(s] | Wrp TP[s], Tkan
O« 0T <0OT1> XXX, XXX
O-xng <Pgor > s
O-xkNP <npP2> G MTtp TP[s], T
Yy. XB < Bkn / oTKN > XXX, XXX x
47—94_ taor NETOTP(s1,°C | |, | VTP TPIs], m®
o000 XXX, XXX
3 3
4 P/p.jo:/ QE/TO TP[s],MMa G E;EX;;E(S 1, Tkan/y
3 3
3
i Q/.:OTLHEIg TP[s1,mM%y G f)-(l)-(‘y)x)-(l)-(f:[S]’ Ty
3
— N tey NETO TP[s],°C | || QTP TPIs] M4
lsaalun, XXX, XXXX
3 3
tuy METO TP[s1,°C | || tTPTPIs], °C
007 XXX, XX
t TP[¢] °C
BY s],
] XXX, XX
P TP? I, Mn
T s, a
\ x,xsx
h TP[¢] Mkan/
T s |, Mkan/T
-l x?x,xxx
3

q_

ptp TP[s], kr/im®
XXX, XXX

X - 0T06pa>KaeTc9| npu yCTaHOBJ'IeHHOIZ «NeTHEN» cXeme pacyeTa Tenna,
XX - uHOUUKMpyeTcsa nNpu yCTaHOBﬂeHHOﬁ cxeme «[lonb3oBaTenbckas».

Puc.A.4a. CoctaB u cTpyKkTypa MeHi «Tennocuctema / TpyoonpoBoabl Jleto».
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PucAl <& NMPEOBPA30B. N PACXOO NP [n]
Pacxop CT om amycﬂ Kp MP[ n], umnin
TemnepaTtypa K— _ 0,000
[aBneHue — F = xxx.xx FL; ¢
Datuuku XB Q = 0xxx M/ QeH NP (1], M4
CurHanusauusa q_l (c) YcraHoBkM C 0,000
_‘ (© Hactp. UKU c 3 X
(© Pex < 100 'y 0,5Q > [c «QD*"*DEE["]’M’“
= PucA6 (9 Tun <Bbibpats > : x
Qotc NP n], My
4_ e s
w CuvrHan [k] E 4,000
< BKI/ OTKN > — Tun UKW NP[ "]
E L | <nmaccuBH /
] Tun [k] * K aKTUBH >
< OxpaHa > 3
3 K
c OHT. nuT MNP[n]
] TEeK.cmn-l.[kPKD q_<BK.I1/OTK.I'l>
= TEMMOEP. NT (7] *
: i MpaB MP[n]
Ct cmamyc <O UMM >
R = xxx.xx Om
t= xxx.xx °C HCX T (7]
n
Ycranosku [ck—— < pt500/1,3850 >
OABIEHUWE NA[ "]
Ct cmamyc a.l ngin)
I = x.xxxx MA X-xx MA
P = x.xxx MMa i
a.P nainl
YcTaHoBKU E < 0-2,5MMNa >

X - 0T06pa>KaeTc9| npn yCtTaHOBJIEHHOM 3Ha4YeHUn CurHan Bkn

Puc.A.5. CoctaB u cTpyKTypa MeHo «lpeobpa3oBaTenny.
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Puc.A.5 ¢&=| OATHUKU XB I_D<]— hxs , Mkan/T
Pacu. paHHble d XXX, XXX
(©) Ycran.txe [c i
txs , °C
(c) Yctan.PxB [c K XX, XX
() Ycran. Qxs EK]_ +
PxB , MIa
G 3uma/ neto |C q_ X, XXX
3
QxB, M3y x
H X, XXX
_<|—[> 3H. txB

< forosop >

txs 3, °C *K

— 1

txs n, °C *XK
U—D H L 00T
3/n 3H. PxB

—
< BKn / oTkn > < OoroBop >
3 3
3uma Wk PxB,MMa XX
] LTI L0007

3 —
a NeTto x| L——1N 3H. QxB
£ .00 < P4 / HeT >

él}

X - oToBpaxaeTca npu ycTaHOBNEHHOM 3Ha4veHun 3H. Qxs MP4;

X% - oTobOpaxarwTca npu ycTaHOBMEeHHOM 3HadeHun 3H. txB [oroBop
nn6o 3H. txB MT5. NHankauusa txB n npekpawaeTcsa nNpy yCTaHOBIEH-
HOM 3Ha4veHuun 3 / J1 oTKn.

X %
¥ - oTobpaxatTca nNpu yCTaHOBMEHHOM 3HadyeHun 3H. PxB [loroBop

nnbo 3H. PxB MNA4;

*@ﬁ* - oTobpaxatoTcsa nNpu ycTaHOBNEHHOM 3HavyeHuun 3 [ J1 Bkn.

Puc.A.6. CoctaB 1 cTpyKkTypa MeHto «lpeobpasoBartenu / latumku XB».
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Puc.A.1 NnPOCM. APXUBOB
YacoBon apxue
CyTOYHbIN apxuB
Meca4HbIN apxuB
Ou. apx < HeT/ pa >

\—0 [ yucno .mecay.200 yac )

[ yucno .mecsy,. 200 ]

S [ Mecay . 200 |
WTtc = xxx,xxx kan
WrB = xxx,xxx lkan
MTC = XXX, XXX T
MrB = XXX, XXX T

Puc.A.7. CoctaB u CTPYKTypa MeHI0 «KApXUBbI».
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> OAHHBIE TP [s]

THap = xX:xx 4 | K> OAHHbIE TP [s]
AaHHble TP ¢+ OAHHBIE TP [s]

W = xxxxxx F'kan
M =xxxxT
V = xx0x0 M3

P = xxxxMMNa
t = xxxx °C
tB3 = xxxx °C




Puc.A.1 <= XYPHAIbI
XypHan HC
XypHan oTkaszoB
XypHan nonb3.
XypHan pexumos

%fﬁi

HOME,

XYPH. HC [ saidh]

yucno.mecay, . 200 yac:MuH

HC kod HC

Bo3Huk / CHATHE

XYPH. OTK [ f9¥20 ]

yucno.mecsy, . 200 yac:MuH

HaumeHoeaHue omkasa

N XKYPH. NONb3 [ sanidy

HOME, ]

yucno.mecsy . 200 yac:MuH
0b03HaveHue napamempa

Ho = 3HayeHle napamempa

Mocne = 3HaveHue napamempa

XKYPH. PEXXUM [ foMep ]

Pex HaumeHoeaHue pexuma

yucno.mecsy . 200 yac:MuH

Puc.A.8. CoctaB u CTpyKTypa MeHi «XKypHanbi».
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Puc.A.1 HACTPOWKA OBLUME HACTP.
O6LwWwme HaCTPONKMN Mepuoa nam N NEPMOLO BHELL
HacTp. cBsian EAvH. n3mep OAT= /7 mun  [c]
YcT. yacos OkpaH= /// ¢ HC= /// Mmun |[c]
WHuy < Het/pa> Fmakc 100 'y c NEPUOO AKKYM
Patm = //// mmHg OT= /// muH  [c]
HC = 77 MuH |[c]
EOWHULIBI USMEP.
W < MBTu/IOx / Nkan >
E <MBT/IOx/4/Mkan/y >
M<T/Kr>
V<mi/n>
P < MNa/ krc/cm? / 6ap >
Q < M3y / n/muH >
_D AW Kp < umn/m3 / umn/n >
Ckop < 4800 >
@ OononuutenbHo [ck—{  [OOIM. BO3MOX.
Cooep < npsimoe >
ModBus < RTU / ASCII >
— M ‘ % 3arpyska NO
Dara= /7/..07. 0
c

Bpemsa = /[7/:/07:007
OeHb OeHb Hedenu
Bpema  nemHee
Pex < nonb3oBart >
3umHee Bpema *
NeTtHee Bpemsa *
KoHTp. Bpemsa

7 7 7. )
7 /7 7=/

3UMHEE BPEMFIEés*

Gl

NETHEE BPEMHﬂé]ﬁ*

7 T ST 7 )

KOHTP. BPEMA
K.yac= /7
K. peHb = /7

[o}{e]

X - 0To6pa>|<aeTC$| npn yctaHOBJIEHHOM 3HA4YeHUN Pex nonb3oBaTt 1 Pex
CTaHAapT,

*x- NOCTYNMHO AOnNA pedakTupoBaHUA Npu yCTaHOBIEHHOM 3Ha4YeHUU Pex
nonb3o0BarT.

Puc.A.9. CoctaB u cTpyKTypa MeHto «HacTponkny.

34




NMPUNOXEHUE b. O6o3HayeHne n HasHa4yeHue KnasuaTtypbl TB.

Ta6bnuua b.1
Mpacputueckoe HasHaueHue kHoMnkn
0603Ha4YeHne
1. MNpwn BbIGOPE NYHKTa MEHIO — NEPEMELLEHNE BBEPX.
2. lMpn ycTaHOBKE CMMBOJSIEHOM BEMUYUHBI — NepeMeLLeHne Nno Crmncky BBO-

ONMbIX CUMBOJ10B BBEPX.

@ 3. lMpwn ycTaHOBKE 3HAYEHMUsI YMUCITOBOM BEMUNYUHLI — YBESNIMYEHME 3HAYEHUSA
paspsaa.
1. Mpu BbIGOPE NYHKTA MEHIO — NEPEMELLEHNE BHUS.
2. MNpu ycTaHOBKE CMMBOSBHOM BESMMYUHBI — NepeMeLLieHre no CrucKy BBO-
@ ANMbIX CUMBOSIOB BHUS.
3. Mpwn ycTaHOBKE 3HAYEHMS YMCNOBOW BEIUYUHBI — YMEHbLUEHNE 3HAYEeHNS
paspsaa.
1. Mpn ycTaHOBKE CMMBOJSIbHbLIX MM YUCIIOBbLIX BENIMYMH — NEepeMeLLEeHne
Kypcopa Ha none wunu paspsag 4vicna Bnpaso.
@ 2. MNpwn BbIGOPE NapameTpa — yBENMYEHNE YUCNOBOrO MHAEKCa GYKBEHHOrO
0003HayeHns napameTpa.
3. B OkHe BblibOpa BpeEMEHM apXMBHOW 3anucu — nepexon K apXvMBHbIM na-
pameTpam B 3anucu.
1. Mpn ycTaHOBKE CMMBOJSIbHbLIX MM YUCIIOBbLIX BENIMYMH — NepeMeLLeHne
Kypcopa Ha none vunu paspsag 4vcna Breso.
@ 2. lMpu BbIGOPE NapameTpa — YMEHbLUEHME YMCNOBOro UHAeKca GYKBEHHOMO
0003HayeHnsa napameTpa.
3. Mpn npocmoTpe apxMBHbIX NapaMeTpPoB — Nepexon K OkHy Bbibopa Bpe-
MEHWN apX1BHOW 3anucu.
1. Nepexoa B BbIOpaHHOE MEHIO / OKHO HUXXHErO YPOBHS.
a 2. Bxog B pexunm pegaktupoBaHus napametpa.
3. 3anncb yCTaHOBMIEHHOMo 3Ha4YeHUs NapamMeTpa, BbINONHEHWe onepaunn.
1. Bbixog B MeH0 / OKHO 6oriee BbICOKOrO YPOBHSI.
G 2. OTKa3 OT 3anuMcyn N3MEHEHHOro 3Ha4YeHus napameTpa, BbIMOMHEHUs one-

pauun 1 BbIXOA U3 pexnuma peaakTMpoBaHUsi napameTpa.

35



NMPUNOXEHUE B. HewTtaTHble cuTyauumu
Ta6bnuua B.1. lNepeyeHb HC ¢ kogamu ot 0 ao 24 (HCO ... HC24)

CopepxaHune HC

Kog HC

TP1|TP2]| TP3| TP4

Kputepui

Bo3amoxxHble peakunmn

C6on no anekTponuTaHmto

HeT nutaHus

= OcT. TC

= OcT. Tenna *

= QOcT.BC*

= Pacy. TCpor

= Pacy. Ten. por *
= Pacy. 'BC por *

3HayeHue pacxoga bonblue = OcT. TC
BEpPXHero npegena auvana- 1 7 1131 19| Qi>QiBH |AWmc=0,AWee=0
30Ha namepexun MNP = OcT. Tenna *
3HayeHne pacxoda MeHbLUe QioTe<Qi AWmc=0
HWXHero npeaena ananaso- | 2 | 8 | 14 | 20 <Qi = OcT.BC*
Ha namepenun MNP IHH Avgaezo e
= Pacu. TCpor
Snadetive pacxopa MeHblle | 3 | g | 15 | 21 | Qi<Qiotc | pacuemax - Eme oz u
Eee oz
= Pacy. Ten. por *
B pacuemax — Emc 0oz
= Pacy. 'BC por *
B pacuemax — Ez2g doe
= Per. HC
Otkas npeobpasoBaTtens 4 1101 16 | 22 OTK. MPi Tonbko peaucmpauusi HC
pacxopa = Qi=Qigor
B pacyemax — Qdoe
= Qi=0
B pacyemax — Q=0
= Qi=QiHH
B pacyemax — QHH
= Oct. TC
AWmc=0,AWeae=0
= OcT. Tenna *
AWmce=0
= Oct.BC*
AWes=0
i<t = Pacy. TCpor
I < liHYy B pacyemax — Emc doe u
?;ﬁlggf?gg“o‘aam”” 5 11|17 | 23 Mnm Eze do2
ti > tiny = Pacy. Ten. gor *
B pacuemax — Emc doe
= Pacy. 'BC por *
B pacuemax — Ez2g doe
= Per. HC
Tonbko pecucmpauus HC
m ti=tipor
B pacuemax — tdoz
Pi<Pinn | 2 Per-HC
OTka3 npeobpasoaTtens 6 | 12118 | 24 - Ton_bxq peaucmpauus HC
JaBneHud Pi>PisH = Pi=Pigor
B pacuyemax — Pdoz
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Ta6nuua B.2. NepeyeHb HC c kogamun ot 25 oo 30 (HC25 ... HC30)

Ko,

Ko

HC Kputepui BoaMoxHble peakuum HC Kputepui BoaMoxHble peakuum
= OcT. TC = OcT. TC
AWmc=0,AWee=0 AWmc=0,AWeae=0
= OcTt. Tenna * = OcT. Tenna *
AWmc=0 AWmce=0
= OcT.BC* = OcT.BC*
AWee=0 AWee=0
m Pacu. TCpor = Pacu. TCpor
25 G2>Knp G B pacqemaf:— Emc doz 28 G4>Knp-Gs B pacqemg( - Emc
u Eze doz Ooe u Eze doe
= Pacy. Ten. gor * = Pacy. Ten. gor *
B pacuemax — Emc 0oz B pacyemax — Emc doa
= Pacy. 'BC por * = Pacy. 'BC por *
B pacuemax — Ees doe B pacuemax — Eee doe
m Per. HC = Per. HC
= OcT. TC = OcT. TC
AWmce=0,AWeze=0 AWmce=0,AWas=0
= OcTt. Tenna * = OcT. Tenna *
AWmc=0 AWmc=0
= OcT.BC* = OcT.BC*
AWee=0 AWee=0
= Pacu. TCpor = Pacu. TCpor
26 ti-tp<dtre B pacqemaf(l— Emc doz| 22 ts-ty<dtrc B pacqem; - Emc
u Eee doe 0oe u Ezs doe
= Pacy. Ten. pgor * = Pacy. Ten. gor *
B pacuemax — Emc 0oz B pacyemax — Emc doa
= Pacy. 'BC por * = Pacy. 'BC por *
B pacuemax — Ez2g doe B pacuemax — Eag doa
= Per. HC = Per. HC
= Oct. TC = Oct. TC
AWmce=0,AWeze=0 AWmce=0,AWee=0
= OcTt. Tenna * = OcT. TENNa *
AWmc=0 AWmc=0
m Oct.BC* m Oct.BC*
AWee=0 AWee=0
= Pacy. TCpoor = Pacy. TCpor
B pacyemax — Emc doz B pacyemax — Emc
27 G1<G<Knp-G; u Eze 0oz 30 G3<G4<Knp-G; 0oz u Eze doe

= Pacy. Ten. gor *

B pacuemax — Emc 0oz
= Pacy. 'BC por *

B pacuemax — Ezg doe
= Per. HC
® G1=G2(G1+G2)/2
= G1=G2
» G2=G1

= Pacy. Ten. por *

B pacuemax — Emc 0oz
= Pacy. 'BC por *

B pacyemax — Ezg doe
= Per. HC
= G3=G4(G3+G4)/2
= G3=G4
= G4=G3

*— peakunn Ha HelwTaTHble CUTyauun mMoryT OblTb Ha3Ha4eHbl TOMbKO B

yCTaHOBIIEHHOM pacyeTHon cxeMe «[llonb3oBaTensbckasn».
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NMPUNOXEHWUE I'. 3Hakono3uLMOHHbIE KOAbl COCTOAHUSA

B 3HaKoONO3MLUMOHHBIX KOJax COCTOSHUS OTODpaXkaeTcs OTCyTCTBUE
nnbo Hanuumne cobbiTuK, coaep)kaHne KOTopbix npuBeneHo B Tabn.l.1,
2. OTcyeT No3MuMKM Koga NPOU3BOAMTCA MO MHAMKATOPY crnpaBa Ha-
neso. OTcyTCcTBME COBLITUS MHANLMPYETCA 3HAKOM «-», Hanu4me — 3Ha-
KOM «X».

Tab6nuua N.1. 3HaKoONO3MLUMOHHBLIN KOA, COCTOSAHUS TEeNNOCUCTEMbI

MopsagkoBbIi
HOMEp CopaepxaHune cobbiTus
no3muunm
Koga
1 Hannune HC c kogoBbimMu Homepamu oT 0 oo 24. HakonneHue tenna n mac-
Cbl B pac4YeTHOM TENNOCUCTEME NPOAOITKAETCS.
Hannune HC c kogoBbimMu Homepamu oT 0 oo 24. HakonneHwe tenna B pac-
2 YeTHOW TenfocucTemMe OCTaHOBIEHO NMBO y4eT Tenna BeaeTcs no 4oroBop-
HOMY 3Ha4Y€eHUI0.
3 Hanuune HC ¢ kogoBbiMn HoMmepamm oT 25 go 30. HakonneHne tenna u
MaccCbl B pacyeTHOW TENNOCUCTEME NPOAOIIKAETCS.
Hanuune HC ¢ kogoBbiMn Homepamm oT 25 go 30. HakonneHne tenna B
4 pacyeTHOW TEMNIOCMCTEME OCTaHOBIIEHO NMBO ydeT Tenna BeaeTcs no 4oro-
BOPHOMY 3Ha4YEHWUI0.

HewTaTHblE cuTyauunm, (bI/IKCI/IpyeMbIe TennoBblHUCIIUTENEM B TPY-

GonpoBogax TEMnnOCUCTEMbI, U MX KOAOBble HOMepa MpuBeOeHbl B
Tabn.l.2.

Ta6bnuua IN.2. 3HaKONO3ULIMOHHbIN KOA COCTOSAHUSA TpybonpoBoaoB

MNopsagkoBbI
HOMep CopepxaHve cobbiTus
nosnumm
koga TP1 TP2 TP3 TP4

1 HC 1 HC 7 HC 13 HC 19
2 HC 2 HC 8 HC 14 HC 20
3 HC 3 HC 9 HC 15 HC 21
4 HC 4 HC 10 HC 16 HC 22
o) HC 5 HC 11 HC 17 HC 23
6 HC 6 HC 12 HC 18 HC 24
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NMPUNOXEHUE . Bo3MOXHble HeucnpaBHOCTHU

lNepeyeHb HewncnpaBHOCTEN, OMArHOCTUpPyeMblx B cucteme TB wu
duKkcupyembix B XXypHane oTka3os npueeaeH B Tabn.[.1.

Ta6nuua O.1

O6o3Ha4veHune
OoTKasa

OTka3 yacoB

CopepxaHne oTkasa

OTka3 npubOPHbIX YacoB

OTka3 namMaTn 4nsa XxpaHeHus 3Ha4YeHW YCTaHOBOYHbIX Napa-
METPOB

OTKa3 namMaTn ANa XpaHeHUs apXMBHbIX 3HAYEHUI
OTCyTCTBME NNTAHUA TENNOBbIYUCIIMTENS

PaspyLieHne 6a3bl yCTaHOBOYHbIX MApPaMeTPOB

OTka3 HacTp.

OT1ka3s apxvmBoB
OTKa3 nuTaHuA
OTKa3 6a3bl

HeucnpasHocTb OTKa3s nuTaHus uKcMpyeTcs npu OTCYTCTBUM
anektponuTtaHua TB 6onee 10 MUHYT (BHELLUHEE MUTaHME OTKIOYEHO,
aKKyMynsaTop paspsikeH). dukcaunsa JaHHOro otkasa B XXypHane rnpous-
BOOUTCH cpasy Mocrie BOCCTAHOBMNEHUS 3SIEKTPONUTaHUS TennoBbIYnC-
nutens. Npu 3TOM BO3MOXHA JarnbHenLwas aKkcnnyaTaunsa npubopa.

Mpun dumkcauun HencnpasHocTen OTka3 yacoB, OTka3 HacTp., OT-
ka3 apxuBoB, OTka3 6a3bl TB cnegyet oTnpaBuTb B PEMOHT.

MepeyeHb coobweHnn o HeucnpasHocTax MNP, MNT u N[ B okHe MH-
avkaumm napametpa Ct (nogmeHio [lNpeobpasoBatenu / Pacxop,
NMpeobpasoBaTtenu / Temnepartypa, NNpeobpaszoBaTtenu / [laBneHue)
npuBeneH B Tabn.[.2.

Tabnuua .2
O603HayeHe HeMCNpPaBHOCTH
Co,u,ep»(ane HencnpaBHOCTH
neP nT no
OTkas UM Otka3s UM | Otkas UM |OTkas nsmeputenbHoro mogyns (M)
NameputenbHbin kaHan (MK) oTKno4YeH B KOH-
OT1kn UK OTkn UK OT1kn UK P (VIK)
durypaumm UM
OTkas UK Otka3s UK | Otkas UK |OTkas nameputensHoro kaHana s M
HapyLueHne HUKHEN MeTpOorormyeckom rpaHu-
F < FHm R < RHM | <IHMm Py P P
Lbl U3MeHeHUs NnapamMeTpa Ha Bxoge UK
HapyLwieHne BepxHen MeTponorM4eckon rpaHu-
F > FBm R > RBm 1> IBm Py P P P
Lbl UI3MeHeHUs NnapamMeTpa Ha Bxoge UK
HapyLieHne HUKHen HOMUHarbHOM rpaHnLbI
F <FHH R < RHH | <IHH Py P H
n3MeHeHus napametpa Ha Bxoge UK
HapyLwieHne BepxHen HOMUHANBHOW rpaHunLbl
F > FBH R > RBH | >IBH Py P P H
n3MeHeHus napametpa Ha Bxoge UK
Q<=Qotc |t<=torc | P <=Potc |[[lokasaHne gaTynka B 30HE OTCEYKU
[NokaszaHne paTynka HUXKe HOMUHAaNbHOW rpa-
Q < QHH t <tHH P < PHH A N P
HULbI Mana3oHa N3mMepeHun
[NokasaHne paTynKka BbllLe HOMUHAaNbHOW rpa-
Q> QBH t>tBH P > PBH A < P
HUUbI gManasoHa N3mMepeHun
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NMPUNOXEHMUE E. KoHCTpyKUMA TennoBbIYUCUTENS

- 190* >
1 2
] (r T 7 /'/_ ‘_\“
I BeneTTCes ./ /e |
/ +f
/
) 010 X
S ) | P
I_@® B3FET 3
Ul )
JH1 [JI
] | ’ '
A\ ! .4

a) BMA cnepeam

0000
00000

Tee000
L [ YN

6) Bug cHM3y

7
-1l

* - CNpaBOYHbLIN pasmep

1 — Qucninet uHOukamopa; 2 — knasuamypa, 3 — pasbem RS-232; 4 —
2epmoesod kabesns numaHus; 5 — 3aznywku membpaHHble;, 6 — KPOH-
wmelH 0ns KpernneHusi Ha DIN-peUky.

Puc.E.1. TennoBbiuucnutenb ncnonHeHnn TCPB-026, -026M.
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pa3bem RS-232

il liml XP5 XP4 XP3 XP2 XP1
- =2
8 g3 3§ 85 3 g § @g & o<
0 0 g im0 0gqinB Qg o O« fod O
2B iiPzissizlidfzissfEiist
Mo dJ Jdo oo d Jo oo d JdJo o d JdJoa oo d g o
J2
ojojo|o|ojj0o|j0oj0o/0|0|0|0|0|0 0|00 |/0|0|0(O0 0|0 |0 O
S 3 2
n > » > o > » >
O We QW< 0L 0
sEi5E 75T
o|leojojo|jo|0o|0o|j0|0|0|0®|O®
XP13  XP12 XP11  XP10
"Mace.” 4321
[E] sks e |OO00] SK1
h- s © ] -~ Eﬂ
z o%ngn"oo n%o%ﬂuﬂgo% J1
S sK2 633233555 625256252
eole @ o|o|o|o||0o|j0|0|0||0|j0|0|0|0|0|0|O
\
\
XP20 XP19 XP18 XP15 XP14 XP9 XP8 XP7 XP6
OTCEeK aKKyMynsiTopa

XP1-XP5 - koHmakmmHbie Kosrio0Ku 01 nooKmoyeHus kabenel ces3u ¢

rT1...M75;

XP6-XP9 - KoHmaKkmHble KornoOKu 01151 NoOKtoYeHuUs1 kabenet cesi3u ¢
[1P1...INMP4;

XP10-XP13 - KoHmakmHble Korio0KU Orisi MOOKMoYeHuUs1 kabernel cesi3u ¢
rna1...rig4;

XP14, XP15 - koHmakmHbie Korodku roaudeckux exo0os DIRO, DIR1;
XP18, XP19 - peseps;
XP20 - koHmakmHasi KosioOKa 0115l MOOKIHOYEHUS] HarNpsiXKeHUs
numadHusi =24 B mennosbiquciumers;
J1 - KOHmakmHas napa paspeweHusi docmyna K Kanubpoeouy-
HbIM napamempam;
J2 - KoHmakmHasi napa paspeuweHusi docmyna K oyHKUUO-
HarbHbIM rapamempam;
SK1/1 - SK1/4 * - nepekntoyamernu pexumos pabomabl UMIyIbCHbIX 8X0008;
SK2 - KHorka nepesanycka npubopa;
SK3 - pe3seps.

* - nepekntodatenu SK1/1-SK1/4 oomxHbl ObITb YCTaHOBMEHbI B MOMOXe-
HUe «AKT.» ONA UMNYbCHbIX BXOOOB, K KOTOPbIM HE MOAKIYEHbI npe-
obpasoBaTenu pacxoaa

Puc.E.2. Bua TB co CTOpPOHbI 3/1IEKTPOHHOIro MOAynA.
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NMPUNOXEHUE XK. Cxema nogkno4YeHUs1 TennoBbIMUCINTENSA

TennoBbLIMUCIIUTEND

XP1

nT1

0

F“
HBIN|w| =

PT1A

LEAD1A

LEAD1B

PT1B

gl dlwIN| =

SHIELD

XP2

nr2 ;
1:0

PT2A

LEAD2A

LEAD2B

HIN|wW| =

PT2B

gl dlwIN|—

SHIELD

XP3

nT3 ;
1:0

PT3A

LEAD3A

LEAD3B

HIN|wW| =

glhlwIN| =

PT3B

SHIELD

XP4

nr4

0

F“
HIN|wW| =

PT4A

LEAD4A

LEAD4B

PT4B

gl dlwIN| =

SHIELD

XP5

nrs

to

HIN|w| =

PT5A

LEAD5A

LEAD5B

PT5B

na1

gl hlwIN| =

SHIELD

XP10

+En

+24V

P 4-20 MA

PRESS1

na2

GND

XP11

+En

+24V

P 4-20 MA

PRESS2

nas3

GND

XP12

+En

+24V

P 4-20 MA

PRESS3

na4

GND

XP13

+En

+24V

P 4-20 MA

PRESS4

GND

DB9 (RS-232)

RXD

TXD

EGND

RTS

CTS

| N|o|w|N

XP6

PULSE1 1

neP1

BbIX.UMM.+

GND 2

BbIX.UMM.-

XP7

PULSE2 1

neP2

BbIX.UMM.+

GND 2

BbIX.UMM.-

XP8

PULSE3 1

neP3

BbIX.UMM.+

GND 2

BbIX.UMM.-

XP9

PULSE4 1

NP4

BbIX.UMM.+

GND 2

BbIX.UMM.-

XP14

DIRO 1

GND 2

XP15

DIR1 1

GND 2

XP20

+24V

N —

-24V

=24B

Puc.XX.1. Cxema nogkniovyeHusa tennosbluncnutena «B3JIET TCPB» ucnon-
HeHun TCPB-026, -026M.
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NMPUNOXEHUE W. NMNpumep KoHpUrypmpoBaHMsa TennoBbIYUCIN-
Tens

1. B ncxogHoM coCTosiHAM TENMOBbIMNCINTENDb HaxoauTcs B pexnme PA-

BOTA (B NnpaBoM BEpXHEM Yriy AUCMNEs UHOULMPYETCA CUMBOI g ).

[nsa BbINOMHEHNA HeoOXOAMMbIX HacTpPOeK MepeBecTU TensoBbl-
yncnutens B pexum CEPBUC, ycTaHOBUB NepeMblYKy Ha KOHTAKTHYHO

napy J2 (puc.E.2). MHgukauma cumsona i>|'|pe|<pau.|,aeTc;|. Ha awuc-
nnee otobpaxaeTrca TekyLlas gata u Bpems.

Mopsaok ncnonb3oBaHMS KHOMOK onucaH B M. 4.3.

2. [pounseecTn nHnuumanusauuio TennoBbluncnnTens: B MeHio Hactpounka
ana napametpa UHuy (MHnynanmsauus) yctaHoBUTb 3HadeHue [a.
Mpn atom Ha aucnnee TB HekoTopoe Bpemsi ByaeT nMHANLMPOBATLCS
Hagnucs BBIMONMHAETCA UHULUMANTU3ALUA.

B pes3ynbTtaTte MHMUnanm3aunn:

- OTKMIOYaKTCH YCTAHOBMEHHbIE paHee CXxeMbl TenrnoyyeTa (ans napa-
meTpa Cxema yctaHaBnuBaeTtca 3HayeHne TC oTkn);

- O6HyJ'IFHOTCFI JOroBopHble 3Ha4eHnda 1N 3Ha4YeHUA napameTpoB B UHTE-
rpanbHbIX CHETHUKAX;

- OYULLIAIOTCA apXMBbI U XKypHarbl (3a UCKIMYEHNEM XKypHara pexmmoB).

3. NpoBepuTb 1 HacTpouTb NPMOOPHYI0 AaTy U BpeMsi, OTpeaKTMpoBaB B
noameHio Hactpownkm / YcT. 4acoB 3HayeHus napameTtpoB [Adata u
Bpemsa. Takke, npy Heob6XxooMMOCTK, BbINOMHUTL HAaCTPOWKWM ANS pe-
XnMa aBTOMAaTMYECKOro nepexoda Ha «3UMHee» U «fleTHee» BpeMms
(cM. N. 4.4.5) 1 HACTPOWMKY KOHTPAKTHOro BpemMeHu (CM. M. 4.4.6).

4. YcTtaHoBuTb Tpebyemyto cxemy A5 TennoyveTa B OTONUTENbHBIA CE30H
(ans «3umbly). B cnyvyae Heob6xoguMOCTM aBTOMaTUYECKOW nepeHa-
cTpovikn TB npu nepexode OT OTOMUTENBHOrO K MEXOTOMUTENbHOMY
Ce30Hy YCTaHOBWUTb BTOPYI cxemy, Ansa «neta» (cm. n. 4.4.1). Takke
NPON3BECTM HACTPOWNKY NapaMeTpoB aBTopesepca (CM. Nn. 4.4.2).

5. YcTaHOBUTL OOroBOPHbIE 3HAYEHUS NapameTpoB B Tennocucrteme u
TpybonpoBoaax:
- noameHtio Tennocuctema / TEMNMOCUCT. / HacTtponku / [lor. KOHCT:
napameTtpbl Egor, Goor, Erea, Grea;
- nogmeHio Tennocuctema / TEMJIOC. JIETO / Hactpouku / [or.
KOHCT: napameTpbl Egor J1, Goor 11, Ereg J1, Greg J1;

- nogmeHto Tennocuctema / TEMJNIOCUCT. / Tpyb6onpoBoabl / Ha-
cTtpouku / [lor. KoHCcT: napameTpsbl tpor TPs, Paor TPs, Qaor TPs
(s=1,...,4);

- nogmeHto Tennocuctema / TEMJIOC. JIETO / Tpy6onpoBoabl / Ha-
cTtpouku / [lor. kKoHCT: NnapameTpbl taor JIETO TPs, Paor JIETO TPs,
Qpor NIETO TPs (s = 1,...,4).

6. OTpenakTupoBaTb (NpK HEOOXOOMMOCTU) 3HAYEHUS IKCMyaTaUMOHHbIX
rpaHvL ans TemnepaTtypbl:
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- nogmeHto Tennocuctema / TEMIOCUCT. / Tpyb6onpoBoabl / Ha-
CTpOMKHM / JKenn. rpaHuubl: napameTpbl tBy TPs, tHy TPs (s = 1,...,4);

- nogmeHio Tennocucrema / TEMJIOC. JIETO / Tpy6onpoBoabl / Ha-
cTpounku / dkcnn. rpaHuubl: napaveTpol tBy JIETO TPs, tHy JIETO
TPs (s=1,...,4).

7. YCTaHOBUTb M HacTpouTb (pukcupyemble B TB HewTaTHble cuTyauuu
(cm. n. 4.4.3).

8. BbINONHUTL HACTPOMKY NapaMeTpoB yyeTa XOrogHOM BOAbl AN Tpy6o-
npoBoAdoB (cM. n. 4.4.4).

9. YcTaHOBUTb 3HAYEHUA HACTPOEYHbIX NapaMeTpoB Ansi npeobpa3soBare-
newn pacxoga. B nogmenio MNMpeobpasoBatenu / Pacxop ons napamert-
pa Tun BbiOpaTb U3 cnMcka n ycTaHoBUTb 0603HayYeHne Tunopasmepa
pacxogomepa, COOTBETCTBYIOLLEEe YCTaHOBMNEHHOMY B Tpybonposoae.
[Mpn aTOM NpomsongeT aBToMaTnyeckas yctaHoBKa HEOOXOAUMbIX 3Ha-
YyeHUn koadpduumneHTa npeobpasoBaHms Kp, BEpXHEN MU HWXKHEN ycTa-
BOK Mo pacxoay QBH 1 QHH, OTceykmn no pacxogdy Qorc.

B nogmeHio MpeobpasoBaTtenu / Pacxon / Hactp. UKU yctaHo-
BUTb COOTBETCTBYIOLLEE 3HaYeHVe (aKTUBH., NAaCCUBH.) AN napameT-
pa Tun UKW NP1 (2, 3, 4). Takke BKMOYUTb KOHTPOSb NUTAHUSA pacxo-
aomepa, yctaHoBuMB 3HadeHne Bkn ons napametpa KoHt. nut NP1 (2,
3,4).

Ecnu tpebyemoro o603HaveHus TunopasmMmepa pacxogomepa HeT B
CrucKke, TO peKOMeHayeTCs:

- BbIGpaThb M3 Cnrcka U YCTaHOBUTbL TUMOpPa3Mep pacxogomepa Ans cooT-
BETCTBYIOLLEro AMameTpa Tpybonposoaa;

- B nogmeHio MNMpeobpasoBaTtenu / Pacxopn / YcTaHOBKU NpoOBEPUTH U
oTpefakTupoBatb, Npy Heo6XoaMMOCTH, 3HaYeHne QBH;

- BbluMCNUTL TpebyeMoe 3HayeHne QHH, pasgenuB 3HaveHve QBH Ha
[ManasoH U3MepPEeHNs YCTaHOBINIEHHOTO B TPy6ONpoBoAe pacxodoMepa;

- B nogmMeHio MNMpeobpasosatenu / Pacxon / YCTaHOBKU OTpeaaKkTMpo-
BaTb 3Ha4YeHne QHH B COOTBETCTBUUN C paHee BbIYUCIEHHBIM;

- B nogmeHto MNMpeobpasosaTtenu / Pacxon / YcTaHOBKM OTpenakTUpo-
BaTb 3Ha4YeHue pacxoga oTceykn Qotc.

10. NpoBepuTb 1 OTpegaKkTUPOBaTb, NPY HEOOXOAMMOCTHN, YCTAHOBMEHHbIE
3HayYeHus:

- HOMMHanbHOW ctatnyeckon xapakrtepuctvkm HCX MT1 (2, 3, 4) ona
npeobpasoBaTtenen TemnepaTypbl (noameHto [MpeobpasoBaTtenu /
Temnepatypa / YCTaHOBKM);

- AmanasoHa namepsaemoro gasnexvs O. P NA1 (2, 3, 4) ans npeobpaso-
Batenen gaeneHuna (nogmeHto NMpeobpasoBaTtenu / [laBneHne / Ycta-
HOBKMW).

11. MNepesecTtn TennosblumcnuTens B pexum PABOTA, CHSB nepemMblyKy C
KOHTaKTHOM napsbl J2.
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NMPUNTOXEHMUE K. TunoBble cxeMbl U3aMepuUTesibHbIX CUCTEM U
anropuTMbl pac4yeTa

TunoBble CXeMbl U3MEPUTENbHbLIX CUCTEM B TENnoBbIYMCIUTENE
0603HavalTCs B COOTBETCTBUM CO criefylowen cuctemon koamduka-
LK.

A XX-XX
Cucmema mennocHabxxeHus

ogHoTpybHasa - 1
ABYXTpPyOHasa OTKpbITasa - 2
ABYXTpYyOHas 3akpbiTad - 3
ABYXTpY6OHaaA 3akpbITaa ¢ pacyeToMm no npamomy TP - 4
ABYXTpybHasd 3aKkpbiTasa ¢ pacyeTom no obpatHomy TP - 5
Yucno mpy6onpoeodoes e TC
ooguH - 1
ABa - 2
™wu - 3
JyeTblpe - 4
Cucmema 'BC
HET - 0
OQHOTpPYOHaa - 1
ABYXTpybHaa - 2
Pacyem N'BC HeT - 0
no obvemy - 1
nortenny - 2
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K.1. Cxema A22-22. Cuctema 'BC c umpkynsiumen.

Uz TC >—{><}——T—J-—@ >
B TC4—{><]—LL—®

tz P;

t4 Py

Anroputmbl pacyeTta

WTC=0

W3 = M3 . (h3 — hXB)

WrB =

Qs

HarBC

Q4

<4 Lupk.BC

W3 — W,

W4 = M4 . (h4 - hXB)

raoe Ms = V- p(ts, P3); My =V, p(ty, Ps); MrB = M3 — M,

Anroputmsbl 0bpadoTku HC

Kog HC Ycnosue Peakuus
0 HeT nutaHuns OcT. TC
13 Qs > Q3BH Pacu. TCoor
14 Qz0T1C < Q3 < QgHH Q3=Q3HH
15 Q3 < Qz0TC Q3=0
16 OTkas NP3 Pacu. TCoor
17 t3 < t3Hy; {3 > t3BY Pacuy. TCpor
18 P; < P3HH; P3> P3BH P3=P3gor
19 Q4 > Q4BH Pacuy. TCpor
20 Qso1Cc < Q4 < Q4HH Q4=Q4HH
21 Q4 < Qqo0T1C Q4=0
22 OTka3s NP4 Pacuy. TChor
23 ty < t4Hy; {4 > t4BY Pacu. TCoor
24 P4 < P4HH; P4 > P4BH P4=P4por
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K.2. Cxema A23-10. OTKkpbiTasa cuctema TennocHabxeHusa ¢ koHTponem NBC.
CymmapHas TennoBas Harpy3ka > 0,5 Nkan/u.

t3 P3 Q3
T L @ » HaTBC
t1 P1oqq KOHTPOSbHbI
Us TC »—[><]—T—J-@
t2 P2 Qp
BTC ~

Anropmntmbl pacyeta

Wre = Wq - W, Wre =0
W, =M;-(h;-hxB) W, =M, (h,- hxs)
roe Mtc = M; — My;
My = Vi p(ty, P1); Mz = Vz - p(tz, P2); M3 = Vs - p(ts, P3);
hy = f(t1,P4); ha = f(t2,P2).

Anroputmsl obpaboTtku HC

';Oéu' Ycnosue Peakuus '|<_|0(':D' Ycnosue Peakuus
0 HeTt nutanus Oct. TC 13 | Q3> QsBH Per. HC
1 Q> QqBH Pacuy. TCpor 14 | Q30TCc<Q3<Q3HH Per. HC
2 Qq01c<Q1<QqHH Q1=Q1HH 15 | Q3<Qz0TC Per. HC
3 Q<QqoT1C Q1=0 16 | Otkas TIP3 Per. HC
4 Otkas NP1 Pacu. TCpor 17 | ts<tzHy; t3>13BY Per. HC
5 t1<t{Hy; t;>t4ByY Pacu. TCpor 18 | P3<Ps3HH; P3>P3BH Per. HC
6 P.<P4nH; P1>PBH |P1=P1por
7 Q, > Q.BH Pacu. TCoor
8 Q,01c<Q2<QuHH Q2=Q2HH 25 | Gx>Knp-G; Pacu. TCgor
9 Q.<Q,0T1C Q2=0 26 | ty-to<AttC Pacu. TCgor
10 Otkas NP2 Pacu. TCoor 27 | G1<G<Knp-G4 G1=G2=(G1+G2)/2
11 to<toHy; t,>1,BY Pacuy. TCpor
12 P,<P,HH; P,>P,BH | P2=P2por
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K.3. Cxema A32-00. 3akpbiTasi cuctema TennocHabxeHusi. OpraHusaums yde-
Ta No ABYM pacxogomMepam.

t1 P4 Q1

W3 TC Cﬁ<

tz2 P2 Q

BTC AN

Anroputmsl pacyeTta

Wre = Wy - W, Wre =0
W, = M, - (hs - hxs) W2 = Mgz (h2- hxB)
roe Mrc = My — My;
M = Vi p(ty, P1); Mz = Va- p(tz, P2); M3 = V- plts, Ps);
hy = f(t4,P4); ha = f(t2,P2).

Anroputmsl 0bpadoTtku HC

ﬁog' Ycnosue Peakuus ||<_|OC'D' Ycnosue Peakuus
0 HeT nutanus Oct. TC 9 Q.<Q0T1C Q2=0
1 Q> QqBH Pacu. TCoor 10 OTkas NP2 Pacu. TCpor
2 Q01c<Q<Q4HH Q1=1QHH 11 to<toHy; t,>tBY Pacu. TCpor
3 Q4<QqoT1C Q1=0 12 P,<PoHH; Po>PoBH P2=P2por
4 OrTkas NP1 Pacu. TCpor
5 ti<tiHy; t;>t4BY Pacu. TCpor 25 G>>Knp-G; Pacu. TCpor
6 Pi<P4nHH; P1>P4sBH |P1=P1por 26 t1-to<Attc Pacu. TCpor
7 Q, > Q.BH Pacu. TCpor 27 G1<G2<Knp-G; G1=G2=(G1+G2)/2
8 | Q01c<Qy<QuHH Q2=Q2HH

48



K.4. Cxema A11-12. Cuctema 'BC TynukoBas.

ts P; Q:

» HaI'BC

I/I3TC>—|><}T J— @

Anropmntmsl pacyeTta

WTC =0 WrB = W3
W3 = M3 . (h3- hXB)
roe Mrc = 0;

Ms = V3 - p(ts, P3); hs = f(t3,P3).

Anroputmsl obpadoTtku HC

Kog HC Ycnosue Peakuus
0 HeT nutanus OcTt. TC
13 Q3 > Q3BH Pacu. TCpor
14 Q301c<Q3<QzHH Q3=Q3HH
15 Q3<Qs0T1C Q3=0
16 Otkas NP3 Pacu. TCpor
17 t3<t3Hy; t3>13BY Pacu. TCgor
18 P3<P3HH; P3>P3BH P3=P3poor
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K.5. Cxema A23-11. OTKpbITasa cuctema TennocHabxxeHusa ¢ koHTponem NBC.
CymmapHas TennoBas Harpy3ka > 0,5 'kan/4 (neTHum pexum).

t3 P3 Q3
T J-_g }——» HalBC
t1 P14 Qq KOHTPONbHbIN
Us TC >—|><}—L'L@
t2 P2 Q2
BTC >—|><}—I—J-@

AnroputmMbl pacyeTta

Wre =W, + W, Wre = W;
W; =My - (hy- hxs) W, =M, - (hy- hxs)
roe Mrc =M + My;
My = Vi p(ty, P1); M2 = Va2 p(tz, P2); M3 = V3 p(ts, P3);
hy = f(t1,P1); ha = f(t2,P2), hs = f(ts,Ps).

W3 = M3 . (h3- hXB)

Anroputmsl 0bpadotku HC

l|<_|og' Ycnosue Peakuus ||<_|0£' Ycnosue Peakuus
0 HeT nutaHus OcT. TC 13 | Q3> QsBH Per. HC
1 Q> QqBH Pacuy. TCpor 14 | Q301Cc<Q3<Q3HH Per. HC
2 | Qu01c<Q<QqHH Q1=Q1HH 15 | Q3<Qz0TC Per. HC
3 Q<QqoTC Q1=0 16 | OTkas NP3 Per. HC
4 Otkas NP1 Pacuy. TCpor 17 | t3<tzHy; tz>t3BY Per. HC
5 ti<t4Hy; t;>t4BY Pacu. TCoor 18 | P3<P3HH; P3>P3BH Per. HC
6 |P<PHH; P>PBH |P1=P1pgor
7 Q, > Q.BH Pacu. TCoor
8 | Q01c<Qu<QyHH Q2=Q2HH
9 Q,<Q,071C Q2=0
10 | OTka3 NP2 Pacu. TCpor
11 | t<tpHy; to>toBY Pacu. TCpor
12 |Py<PsHH; P,>PsBH P2=P2por
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nosas Harpy3ka > 0,5 Nkan/u.

UsTC >—l><l—[J‘@
BTC <—I><I—I-J-@

t1 Py Qy

t: P; Q3

t2 P, Q

1L~
S

AnroputmMbl pacyeta

Wre = W1 - W,

W, = M - (h; - hxa)
roe Mrc = M, - My;
My = Vi - p(ts, P1); M2 = V2 p(t2, P2); M3 = V3 p(ts, P3); Ms = V4 p(ty, Pa);
hy = f(t1,P1); ha = f(t2,P2), hs = f(ts,P3); ha = f(ts,Pa).

WrB = W3 - W4
W2 = M2 . (hz- hXB)

P4

A@—I—< Uupk. FBC

Qs t4

VV3 = M3 . (h3- hXB)

Anroputmbl 0bpaboTtkn HC

K.6. Cxema A24-22. OTKpbITaas cuctema TtensiocHabxeHuns. CymmapHas ten-

» HalBC

VV4 = M4 . (h4- hXB)

A
(@)
IS

Ko

HC Ycnosue Peakuus HC Ycnosue Peakuus

0 HeT nutanmsa Oct. TC 17 ta<tzHy; t3>t3BY Pacu. TCoor

1 Q> QqBH Pacu. TCoor 18 Ps;<PsHH; Ps>P3sBH | P3=P3gor

2 Q101Cc<Q1<QqHH Q1=Q1HH 19 Q4 > Q4BH Pacuy. TCpor

3 Q;<Q,oT1C Q1=0 20 | Q01c<Q4<Q4HH Q4=Q4HH

4 OTkas NP1 Pacu. TCpor 21 Qu<QqoTC Q4=0

5 t1<t{Hy; t;>t4BY Pacu. TCoor 22 OTkas NP4 Pacu. TCoor

6 P.<PHH; P1>P+BH P1=P1por 23 t4<tyHy; t;>t4BYy Pacu. TCoor

7 Q, > Q,BH Pacu. TCoor 24 P4<P4HH; P,>P4BH | P4=P4p0r

8 Q,01c<Q,<QuHH Q2=Q2HH

9 Qo<Q0T1C Q2=0 25 G>>Knp-G; Pacu. TCpor

10 OTkas NP2 Pacu. TCoor 26 t1-to<AtTC Pacu. TCoor

11 to<toHy; t2>tBY Pacu. TCoor 27 G1<G,<Knp-G;4 G1=G2=(G1+G2)/2
12 P,<P,HH; P,>P,BH P2=P2por 28 G,>Knp-G; Pacu. TCoor

13 Q3 > Q3BH Pacu. TCoor 29 ts-t4<AtTC Pacu. TCoor

14 | Q301c<Q3<Q3HH Q3=Q3HH 30 | G3<G4<Knp-G; G3=G4=(G3+G4)/2
15 | Q3<QgoT1C Q3=0

16 Ortkas NP3 Pacu. TCgor
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K.7. Cxema A23-12. OTKpbITaa cuctema TtensiocHabxeHnsa. CymmapHas ten-
nosas Harpy3ka > 0,5 Nkan/u.

t: P; Q;
| @ » HalBC
t P Q4
Ma TC >—|><1—U-@
t2 P> Q
BTC 4_|><]_]_J-@

Anroputmbl pacyeTta

Wic =W, - W, WrB = W;
W; =M, - (hy- hxs) W, =M, - (hy- hxB)
roe Mrtc = M - My;
M1 =V p(ts, P1); M2 = Va- p(tz, P2); M3 = V3 p(ts, P3);
hy = f(t1,P1); hy = f(12,P2), hs = f(t3,P3).

W3 = M3 . (h3- hXB)

Anroputmsl 0bpadoTtku HC

I|<_iOC‘D' Ycnosue Peakuus ||<_|OC'D' Ycnosue Peakuus
0 HeTt nutanus Oct. TC 13 | Q3 > Q3BH Pacy. TCoor

1 Q> QqBH Pacu. TCpor 14 | Q30Tc<Q3<Q3HH Q3=Q3HH

2 Q01c<Q1<QqHH Q1=Q1HH 15 | Q3<Q30T1C Q3=0

3 Q<QqoT1C Q1=0 16 | Otkas TIP3 Pacu. TCpor

4 Ortkas NP1 Pacu. TCpor 17 | t3<tzHy; t3>13BY Pacu. TChor

5 t1<tiHy; t1>t4BY Pacuy. TCpor 18 | P3<P3HH; P3>P3BH P3=P3por

6 P.<P4HH; P1>P4BH P1=P1por

7 Q, > Q,BH Pacu. TCpor

8 Q,0TCc<Q,<Q,HH Q2=Q2HH 25 | G,>Knp-G; Pacy. TCpor

9 Q,<Q.0T1C Q2=0 26 | ti-to<AtTC Pacu. TChor
10 | OTtkas NP2 Pacy. TCoor 27 | G1<Go<Knp-G; G1=G2=(G1+G2)/2
11 | t<tpHy; t,>1,BY Pacuy. TCpor

12 | P2<P,HH; P>>P,BH P2=P2por

52



K.8. Cxema A23-00. OTKkpbITaa cuctema TensiocHabxeHunsa. CymmapHas ten-

nosas Harpy3ka > 0,5 Nkan/u.

t1 Py Qq Tennoo6MeHHUK
s = |
Cucrema
t, Py Q OTONMEeHUNA
—»>

KOHTpOnbHbIN

Anropmtmsl pacyeta

WTC=W1-W2 WrB=0
W1 = M1 . (h1 - hXB) W2 = Mz . (hg- hXB)
roe Mtc = My - My;

M1 = Vy- p(ty, P1); M2 = V- p(tz, P2); hy = f(t4,P4); h

V3= f(Qg).

Anroputmsl obpaboTtku HC

2 = f(t2,P2).

KHo(,:u, Ycnosue Peakuus If_%" Ycnosue Peakuus
0 | Het nutaHus Oct. TC 13 Q3 > Q3BH Per. HC
1 Q> QqBH Pacu. TCpor 14 Q301c<Q3<Qg3HH Per. HC
2 | Q01c<Q4<QHH Q1=Q1HH 15 Q3<Qs0T1C Per. HC
3 Q<QqoTC Q1=0 16 OTkas NP3 Per. HC
4 | Otkas MP1 Pacu. TCgor
5 | ty<tyny; t>tBY Pacy. TCpor
6 P.<PiuH; P1>PBH | P1=P1por 25 G2>Knp-G;4 Pacu. TCpoor
7 Q, > Q,BH Pacu. TCoor 26 ti-to<AtTC Pacu. TCpor
8 Q,01c<Q,<QuHH Q2=Q2HH 27 G1<G,<Knp-G; G1=G2=(G1+G2)/2
9 | Q,<QqoT1C Q2=0
10 | OTkas NP2 Pacu. TCgor
11 | to<tyHy; to>toBY Pacuy. TCpor
12 | P,<P,HH; P,>P,BH | P2=P2por
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K.9. Cxema A42-00. 3akpbiTasi cuctema TennocHabxeHusi. OpraHusaums yde-
Ta No pacxoaomMmepy B NpAMOM TpybonpoBopae.

U3 TC

BTC «

t

t

Anroputmbl pacyeta

Wrec =M; - (h1—hy)

W1=M1'h1

roe MTc = 0;
M1 = Vs - p(ty, Py); My =V, p(t2, P2) (KOHTPOMbHbIN);
hy = f(t1,P1); h, = f(t21P2)-

Py Q4

P, Q2 KOHTPObHbIA

O—]

WrB=0

W2=M1'h2

Anroputmsl 0bpadoTtku HC

I|<_|o(§|, Ycnosue Peakuus ||<_|0(§|. Ycnosue Peakuus
0 HeT nutanus Oct. TC 9 Q.<Q0T1C Per. HC
1 Q> QqBH Pacu. TCpor 10 OTkas NP2 Per. HC
2 Q01c<Q<Q4HH Q1=Q1HH 11 to<toHy; t,>tBY Pacu. TCpor
3 Q4<QqoT1C Q1=0 12 P,<P,HH; Po>P,BH P2=P2por
4 OrTkas NP1 Pacu. TCpor
5 t1<t4Hy; t,>t4BY Pacuy. TCpor
6 P.<P4HH; P1>P48H | P1=P1por 26 ti-to<Attc Pacu. TCnor
7 Q, > QuBH Per. HC
8 Q,0TC<Q,<QuHH Per. HC
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K.10. Cxema A52-00. 3akpbiTas cuctema TennocHabxenusa. OpraHusauun
y4yeTa no pacxoaomepy B oopaTHOM TpybonpoBopae.

t1 P1 Q 1KOHTPONLHBLIN
Ms TC (?<)
t2 P2 Q:
BTC ~

Anroputmbl pacyeta

WTC = M2 . (h1 - hz) Wre =0
Wi =Ms,- h;y W, =M;- hy
roe Mrtc = 0;

Mi = V- p(ty, Py) (KOHTpORbHBINAY; My = V- p(ty, Pa);
h1 = f(t1,P1); h2 = f(tZ,PZ)-

Anroputmbl 0bpaboTtkn HC

KHon, Ycnosue Peakuus ||<_|0£' Ycnosue Peakuus
0 | HeT nutaHusa OcT. TC 9 Q.<Qy0T1C Q2=0
1 Q> QBH Per. HC 10 OTkas NP2 Pacuy. TCpor
2 | Qotc<Q<QqHH Per. HC 11 to<toHy; t,>tBY Pacu. TCoor
3 | Q<QqotC Per. HC 12 P,<P,HH; Po>PoBH P2=P2por
4 | Otkas NP1 Per. HC
5 | ty<tyny; t>t4BY Pacuy. TCpor
6 | Pi<P4uH; P1>P4BH P1=P1por 26 t1-to<AttC Pacu. TCpor
7 | Q> QBH Pacu. TCoor
8 | Q,01c<Q,<QuHH Q2=Q2HH
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K.11. Cxema «Monb3oBaTenbcKasa».

t1 P1 Q1 t 2 PZ QZ
ts P; Q ta Py Q

Anroputmbl pacyeTta

Wrc — no ycTaHoBneHHoun hopmyne WrB — 10 yCTaHOBMNEHHON hopMyrie
(cm. Mpumeyanuns) (cm. MNpumeyaHrus)
W; =My - (hy- hxs) W, =M, (hy- hxs) W3 =M;- (hs-hxB) W, = M- (hs- hxs)
roe Mtc — no anroputmy pacueta Wrc (M. MprumedaHus);
Mi = Vq- p(ty, Py); M2 =V, p(tz, P2); M3 = V3 p(ts, P3); Mgy = V4 p(ts, Pa);
hy = f(t1,P1); ha = f(t2,P2), hs = f(ts,P3); ha = f(ts,Pa).

Anroputmsbl 0bpadoTku HC

||<_|°Cp‘ Ycnosune Peakuuns ||<_|0.Cu Ycnosune Peakuuns
0 HeT nutanus OcT. TC 17 ta<tzHy; t3>t3BY Per. HC
1 Q4 > QBH Per. HC 18 P3<P3HH; P3>P3BH Per. HC
2 Q01c<Q1<QqHH Per. HC 19 Q4 > Q4BH Per. HC
3 Q<QqoT1C Per. HC 20 Q401c<Q4<Q4HH Per. HC
4 OTkas NP1 Per. HC 21 Q4<Qq0T1C Per. HC
5 ti<tyny; t;>t4BYy Per. HC 22 OTkas NP4 Per. HC
6 P1<P4HH; P1>P4BH Per. HC 23 t4<t4Hy; t;>14BY Per. HC
7 Q, > Q.BH Per. HC 24 P4<P4HH; P,>P4BH Per. HC
8 Q,01Cc<Q,<QuHH Per. HC
9 Qo<QoT1C Per. HC 25 G>>Knp-G; Per. HC
10 | OTtkas NP2 Per. HC 26 t-to<AtTC Per. HC
11 | to<toHy; t,>toBY Per. HC 27 G1<Go<Knp-G; Per. HC
12 | Po<P.HH; P>>PsBH Per. HC 28 G4>Knp-G; Per. HC
13 | Q3> Q3BH Per. HC 29 ta-t4<AttC Per. HC
14 | Q30Tc<Q3<Q3HH Per. HC 30 G3<G4<Knp-G; Per. HC
15 | Q3<Qz0TC Per. HC
16 | OTtkas [1P3 Per. HC
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MpumeyvaHus k cxeme «lonb3oBaTenbckas».

. B cxeme mMoxeT GbITb yCTAHOBMEHO OT OAHOMO A0 YeTblpex Tpybornpo-
BoOoB. 1o ymonyaHuto yctaHaBnmBaeTcs YeTbipe Tpybonposoaa.

. B cooTtBeTCcTBUN C KOHpUrypaumen KOHTPOSIMPYyeMOn TenmnocucTembl
HasHavalTca Tpebyemble anropuTMmbl pacveta Anst TennocUcTeMbl
Wrtc n 'BC WrB B nogmeHio Tennocuctema / Hactpouku / Anroput-
Mbl MOCPeaCcTBOM MocnegoBaTenibHoro nepebopa cnucka BO3MOXHbIX

COYETaHUM YneHoB hopMysbl U Onepaunin X CrIOXKEHUS (BblYNTaHUS):

Wtc WrB
W1 +£W2+W3+W4 W1+W2+W3+tW4
W1 +£WwW2+W3 W2 £ W3 £W4
W1 £ W2 W1+tW2+W3
w1 W1 W2
HeT W3+ W4
W3
HeT

PacueT maccbl TennoHocutens B Tennocucteme MTc BbinonHseTcs
no anropuTMmy, aHanorndHomy anroputmy pacyeta Wrc.

B Tennosblducnintene mncnonHennsa TCPB-026M wumetoTca gonon-
HUTENbHbIE anropuTMbl pacyeTta ans tennocuctemsl Wte n 'BC Wrs.

Hwxe B Tabnuue npuvBeadeHbl BO3MOXHbIE COYETaHUS AOMOMHU-
TenbHbIX anropntMmoB pacyeTta gna Wrec v Wrs.

Wtc Wrs
M1 (h1 - h2 o x W
M2 ( h1 - h2) vor
M1 (h1— h2) + M3h4
M2 (h1-h2) +M3h4 |
M1h2 + M3h4
M1h2 - M3h4

Ecnu npeanonaraeTcA,

470 B pacyetax Wtc = 0 (Wrs = 0), To ans

COOTBETCTBYIOLLIEro anroputMa pacyeTa yCTaHaBMMBaeTCs 3HaYeHune
HeT. [Mpn atom B Tpybonposogax 6yaeT NponsBOANTLCS BblYUCTIEHNE U
apxmBmpoBaHne macchl (06bEMa), TemnepaTypbl U AaBEHUS.

Mo ymonyaHuto yctaHaBnmaetcad WTc HeT, WrB HeT.

3. PacueT konunyecTBa Tenna B kaxaoMm TpybonpoBoae unm Tennocucreme
MOXeT NPOM3BOAUTLCH C Y4eTOM Unmn 6e3 ydeta napamMeTpoB XONOAHOM

BOAbI N0 hopmMynam:

C y4eToM XOrofHOW Bodbl

bes yyeTta xonogHow BoAb!

Wi = mi- (hi-hxs), (i = 1...4)

Wi = mi- hi, (i=1...4)

M1-(h1-h2) + M3.(h4-hxs)

M1-(h1-h2) + M3-h4

M2-(h1-h2) + M3-(h4-hxs)

M2-(h1-h2) + M3-h4

M1-(h2-hxB) + M3-(h4-hxs)

M1-h2 + M3-h4

M1-(h2-hxg) - M3-(h4-hxa)

M1-h2 - M3-h4
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UToObl NapameTpbl XONO4HON BOAblI B pacyeTax He YyYuMTbIBanuchb,
Heobxogmmo B MeHio Tennocucrtema / TpybonpoBoabl / Hactponkm /
Aatumkn ana napameTtpa Yyer XB ycrtaHoBuTb 3HadeHue OTtkn. [o
YMOJSI4aHMIO yCTaHaBnNMBaeTcsa 3HavyeHne Bkn.

4. B cxeme «[lonb3oBaTtenbckaa» Ona UKCaUUW HeLwTaTHbIX CUTyauuin
BO3MOXHO MCMOMb30oBaHWe BCEro, umetowierocs B namsatu TB, Habopa
anroputmoB obpabotkn HC. pu atom no ymonyaHuo 8 HCO0-HC24
ana napametpa O6p (obpaboTka) ycTtaHaBnmBaeTca 3HavyeHne Bkn. B
HCO0 ansa napametpa P: (peakuus) — 3HadeHne Oct. TC (octaHoB TC),
B HC1-HC24 — Per.HC (pernctpauma HC). Obpabotka HC25-HC30 —
oTKMoYeHa (ons napametpa O6p (obpaboTka) ycTaHaBnMBaeTCsa 3Ha-
yeHue OTKnN).

BbinonHeHue HacTpoek ansa anroputmoB obpaboTtkm HCO-HC30 — B
cooTBeTCcTBUU C [NpunoxeHnem B.

5. B cxeme «[lonb3oBaTtenbckas» BO3MOXEH Y4eT BPEMEHU OTKa3oB pas-
AenbHO Anga KoHTypa otonneHus ToTk.T u koHTypa MBC ToTk.r. Hapa-
wmBaHne BpeMeH ToTK.T 1M TOTK.IF HauynHaeTcs, ecnu 3adukcmpoBaHa
HC, B anroputme obpaboTkmu koTopon ans napametpa P: (Peakuus)
ycTaHoBneHo 3HayeHne Oct.Tenna n OcT.MBC cooTtBeTCcTBEHHO. [lpn
aTtom, ecnn bukempyetca HC B KOHTYpe oTonneHus, To:

- BygeT npoaosmkaTbCsa BblYMCrieHMe napameTpoB B kOoHType MBC u Bpe-
MeHW HapaboTkn THap;

- HAYHETCA HapawmuBaHue BpeMeHn TOTK.T.
Mpwn pukcaumm HC B koHType MBC:

- BygeT npoAonmkaTbCs BblMUCIEHME NAapaMeTPoB B KOHTYPE OTOMMEHUS
N BpeMeHn HapaboTku THap;

- Ha4YHeTCs HapawmBaHme BpeMeHn TOoTK.r.
B cnyyae dukcauum HC B 060ux KOHTypax:
- HAYHeTCs HapaluvBaHMe BpeMeHW NpocTos Tennocmuctemsl Tnp;

- HAYHeTCA HapawmBaHne BpemMeHn TOTK.T U TOTK.r. KOHTYpOB oTomnsne-
Hua n MBC.

6. B kadecTBe npvmepa HMxKe nokasaHo UCNOoSIb30BaHUE B TEMSOBLIYMUCIIN-
Tene ucnonHenus TCPB-026M [onONHUTENbHBLIX anropuTMOB pacyeTa
ana Tennocuctemsl n NBC B cuctemax TennocHabXeHnsa ¢ NoLnuUTKOMN,
KoTopast MOXeT ObITb OpraHn3oBaHa:

- n3 obparHoro TpybonpoBoaa;
- U3 otaenbHoro TpybonpoBoaa;
- n3 TpybonpoBoaa Xono4HON BOAbI.

Mpun KoHpurypmposaHun TB gatyumnkm SOMmKHbI OblTb HA3HAYEHbI BO
BCEX YeTblpex pacyeTHbIX Tpybonposogax. [lpu 3aTOM B pacyeTHOM
TpybonpoBoge 3 BbluMcnseTca macca Ms, a B pacyeTHOM TpybGonpoBo-
Ae 4 - sHTanbnusa hs, KOTOpas paBHa aHTanNbNuMu B Tpybonposoae 3.
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€ OTkpblTas cxema TennocHabXeHust ¢ NoANUTKON 13 obpaTHoro Tpybo-
npoBoaa.

=
w
—
(3]

.
|
|
|

Cucrema
OTOMMNEeHUA

BTC

KOHTPOJbHbIN

Q,

NMognuTtka

NS >

Anroputmbl pacyeTa.
Wtc = M- (hy—hy) + M3- (hs—hy); Wre =0;
roe Mtc = My — M, + M3 - npy Hann4nmn KOHTporbHOro pacxogomepa MP2;
MT1c = M3 - Npn OTCYTCTBMM KOHTPOSLHOro pacxogomepa [MP2;
Mi = V- p(ty, Py); M2 = V3 p(tz, P2); M3 = V3 p(tz, Pa);
hy = f(t1,P4); ha = f(t2,P2); hs = f(t2,P2).
B tpybonposoae TP4 aona napametpa YuyeTt XB ycTtaHOBNEHoO 3Ha-

yeHue Bkn.
Hatumkun B TpybGonpoBoaax HasHavyalTCa B COOTBETCTBUM C Tabnu-
Luen:
TpybonpoBoabl TP1 TP2 TP3 TP4
nP1 NP2 vnn Qoor =0 neP3 Qpor=0
JaTtunkm nT1 nTt2 nT2 nT2
no1 npn2 np2 npn2

€ OTkpbiTasi cxeMa TennocHabxeHusi ¢ TynukoBon cuctemon MBC.

t P Q, KOHTPONBLHbII

1 1 1
U3 TC »_N_I_L_@i
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D,aT‘-IVIKI/I B pr6OI'IpOBO,D,aX Ha3Ha4alTCsl B COOTBETCTBMM C Tabnu-

uen:
Tpy6onposogbl TP1 TP2 TP3
nP1 nP2 nP3
JdaTtunkm nT1 nT2 nT3
nat na2 naos
Anroputm pacyera.
W1c = Mz (hi— hy); WrB = Ms - (hz— hyg).

€ OTKpbiTas cxema TennocHabxeHust ¢ umpkynsiumnen MBC.

t P Q KOHTPONbHbIA

1 1 1
Us TC P—N—LJ'—@i

Hatumkn B TpybonpoBogax Ha3HayaoTCsl B COOTBETCTBMM C Tabnu-

uen:
Tpy6onposogbl TP1 TP2 TP3 TP4
neP1 nP2 nP3 NnP4
Jatynkm nm nT2 nT3 nT4
na1 na2 nas3 no4

AnropuTtm pacuyerta.
Wtc =M;- (hi—hy);  WrB=M;- (hg— hy) + Mg - (hs— hys).
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NMPUINTOXEHMUE J1. ba3a yctaHOBO4YHbIX napameTpoB TB

Ta6nuua J1.1
Vik- HanmeHoBaHue napameTtpa O603HaueHne
LeKc
1 2 3
0 |Tekywwmii pexum ynpaeneHus Pexum
1 CkopocTb cBsi3n no RS-232 Ckop
2 | 3agepxka BpeMeHU onpeneneHns oTCyTCTBUS anekTponuTaHmsa TB OT1kn. NuT
3 Mepuog o6paboTkn HC npu BHelwHeM anekTponutaHum TB HC BHELLH.
4 Mepuon onpoca JaTyMKOB NpU BHELLHEM 3nekTponuTaHumn TB OT BHELLUH.
5 Mepwuop obpaboTkm HC npu anektponutaHum TB oT akkymynsitopa HC AKKYM.
6 Mepvon onpoca JaTtymKkoB Npu anekTponuTaHnum TB oT akkymynsaTopa OT AKKYM.
7 |PacuyeTHas cxema Cxema
8 PacueTHas cxema «neTHsa» Cxema Jl
9 | Tennosasi MOLLHOCTb AOrOBOpPHas Epor
10 i Il ) i AN «NeTHen» pacyeTHOW CXeMbI Egor J1
11 | MaccoBblii pacxog SOroBOpHOi Gpor
12 /! /! /! i ANS «NeTHel» pacyeTHON CXeMbl Gpor 11
13 | TennoBasi MoWHOCTb foroBopHasi Ha M'BC Ereg
14 I 1l I i ONs «IeTHEN» pacYeTHOWN CXEMbI Ersg Il
15 | MaccoBbiit pacxog aorosopHoi Ha MBC Greg
16 /! /! /! i AN «NeTHel» pacyeTHON CXeMbl Greg J1
17 |Wcnonb3oBaHue B pacyeTax napaMeTpoB XOMoAHOM BoAbl Yyet XB
18 I I I I I B «NeTHEe» pacyeTHON cxeme Yyetr XB J1
19 | KoathdpuumeHT npeobpasoBaHns Ha MMIYNbCHOM BXOAE Knp
20 Il Il Il 1 I ONs «NeTHel» pac4eTHON CXeMbl Knp J1
21 |PasHocTb TemnepaTyp B nogatoLemM u obpaTHoM Tpybonposoaax dtrc
22 I I I I I ONA «NEeTHeln» pacyeTHOW CXeMbl dtrc J1
23 | WcTouHuK nonyyeHus sHauyeHuss TeMnepaTypbl XONO4HON BOAbI 3H txB
24 | CoctosiHe hyHKUMW KaneHaapHoro yyeTa TemnepaTypbl XONoAHON Boab! 3m
25 |TemnepaTypa XONOA4HOW BOAbI AN «neTax» txB n
26 |TemnepaTypa XONoAHOW BOAbI AN «3UMbI» txB 3
27 | WcTo4HUK nonyyeHns 3Ha4YeHWs1 4aBneHns XOnoaHoW BoAbl 3H PxB
28 | [OaBneHue XxonoaHoW BoAbI PxB
29 | CoctosiHne yHKLMN yNpaBneHus aBTOpeBEPCOM ABTOpEB
30 |Ycnoeue cpabaTbiBaHUs aBTOpEBEpca YcnoBue
31 | Kputepuii conkcaumm HCO HCO
32 |Peakuusi Ha HCO P:0
33 |Kputepwuit domkcaumm HC1 HC1
34 |Peakuus Ha HC1 P: 1
35 |Kputepuii omkcaumm HC2 HC2
36 |Peakumsa Ha HC2 P:2
37 |Kputepwuii domkcaumm HC3 HC3
38 |Peakuus Ha HC3 P:3
39 |Kputepuii omkcaumm HC4 HC4
40 |Peakuus Ha HC4 P: 4
41 | Kputepwuii donkcaummn HC5 HC5
42 |Peakuns Ha HC5 P:5
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Ta6nuua J1.1 (npogonxeHune)

1

43 |Kputepuit dmkcaumm HC6 HC6

44 |Peakuns Ha HC6 P:6

45 |Kputepuii cdonkcaumm HC7 HC7

46 |Peakums Ha HC7 P:7

47 |Kputepuit domkcaumm HC8 HC8

48 |Peakuns Ha HC8 P: 8

49 |Kputepuii donkcaumm HC9 HC9

50 |Peakums Ha HC9 P:9

51 |Kputepuii dpukcaumm HC10 HC10
52 |Peakuns Ha HC10 P:10
53 |Kputepuit gukcaummn HC11 HC11
54 |Peakums Ha HC11 P: 11
55 |Kputepun dukcaumm HC12 HC12
56 |Peakuusa Ha HC12 P:12
57 |Kputepuit gomkcaumm HC13 HC13
58 |Peakumns Ha HC13 P: 13
59 |Kputepun dukcaumm HC14 HC14
60 |Peakuusa Ha HC14 P:14
61 |Kputepuit gpmkcaumm HC15 HC15
62 |Peakums Ha HC15 P: 15
63 |Kputepuii dpukcaumm HC16 HC16
64 |Peakuusa Ha HC16 P: 16
65 |Kputepuit gpmkcaummn HC17 HC17
66 |Peakuus Ha HC17 P: 17
67 |Kputepwuii pukcaumm HC18 HC18
68 |Peakuusa Ha HC18 P:18
69 |Kputepuit gpmkcaummn HC19 HC19
70 |Peakums Ha HC19 P: 19
71 |Kputepuii dpukcaumm HC20 HC20
72 |Peakuns Ha HC20 P: 20
73 | Kputepuit gukcaummn HC21 HC21
74 |Peakums Ha HC21 P: 21
75 |Kputepun dukcaumm HC22 HC22
76 |Peakuns na HC22 P: 22
77 |Kputepuit gomkcaummn HC23 HC23
78 |Peakumns Ha HC23 P: 23
79 |Kputepun dukcaumm HC24 HC24
80 |Peakuusa Ha HC24 P: 24
81 |Kputepuit gpmkcaummn HC25 HC25
82 |Peakumus Ha HC25 P: 25
83 |Kputepuii dpukcaumm HC26 HC26
84 |Peakuusa Ha HC26 P: 26
85 |Kputepuit gmkcaummn HC27 HC27
86 |Peakuus Ha HC27 P: 27
87 |Kputepuii dpukcaumm HC28 HC28
88 |Peakuusa Ha HC28 P: 28
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89 |Kputepwii dpukcaumm HC29 HC29

90 |Peakuusa Ha HC29 P: 29

91 |Kputepuit gukcaummn HC30 HC30

92 |Peakumsi Ha HC30 P: 30

93

94

95 |Kputepuit domkcaummn HCO ans «neTHen» pacyeTHON CXeMmbl HC NETO 0
96 |Peakums Ha HCO ons «neTHei» pacyeTHON Cxembl P: NIETO 0
97 |Kputepuii pukcaumm HC1 ans «neTHen» pacyeTHON CXeMbl HC NETO 1
98 |Peakumus Ha HC1 ansa «neTHen» pacyeTHOMN CXembl P: JIETO 1
99 |Kputepuit dukcaummn HC2 ans «neTHen» pacyeTHON CXeMbl HC NETO 2
100 |Peakuns Ha HC2 onsa «neTHen» pacyeTHOW CXeMbl P: NIETO 2
101 | Kputepuin dukcaumm HC3 ansa «netHen» pacyeTHOW Cxembl HC JIETO 3
102 |Peakuust Ha HC3 ansa «neTHen» pac4yeTHON CXeMbl P: JIETO 3
103 | Kputepwuii pukcaumm HC4 ana «neTHen» pacyeTHOM CXeMbl HC NNETO 4
104 |Peakuns Ha HC4 onsa «neTHen» pacyeTHOW CXeMbl P: IETO 4
105 |Kputepuin dukcaumm HC5 ana «netHein» pacyeTHOW Cxembl HC JIETO 5
106 |Peakuusa Ha HC5 ans «neTHei» pacyeTHON CXeMbl P: JIETO 5
107 |Kputepwuii doukcaumm HC6 ana «neTHen» pacyeTHO CXeMbl HC NETO 6
108 |Peakuns Ha HC6 onsa «neTHen» pacyeTHOW CXeMbl P: IETO 6
109 |Kputepuit dpukcauumn HC7 ans «neTHei» pac4eTHON cXeMmbl HC JIETO 7
110 | Peakuusa Ha HC7 gns «neTHe» pacyeTHON CXeMbl P: IETO 7
111 |Kputepwuii oukcaumm HC8 ana «neTHen» pacyeTHoO CXeMbl HC NETO 8
112 |Peakuns Ha HC8 onsa «neTHen» pacyeTHOW CXeMbl P: IETO 8
113 | Kputepuin dukcaumm HC9 ansa «netHein» pacyeTHOW Cxembl HC JIETO 9
114 |Peakuust Ha HCO ansa «neTHen» pacvyeTHON CXeMbl P: JIETO 9
115 | Kputepwuii oukcaumm HC10 gns «neTHei» pacyeTHON CXembl HC NETO 10
116 |Peakuns Ha HC10 ons «neTHei» pacyeTHON cxeMmbl P: NIETO 10
117 | Kputepuin pukcaumm HC11 gnsi «neTHe» pacyeTHON CXembl HC JNIETO 11
118 |Peakuusa Ha HC11 ana «netHeln» pacyeTHOW CXeMbl P: JIETO 11
119 | Kputepwuii dpukcaumm HC12 ans «neTHei» pacyeTHON CXeMbl HC NETO 12
120 |Peakuns Ha HC12 ons «neTHei» pacyeTHON cxeMmbl P: NETO 12
121 | Kputepuin dumkcaumm HC13 ans «neTHen» pacyeTHON CXeMbl HC JIETO 13
122 |Peakunst Ha HC13 ans «neTHen» pacyeTHON CXeMbl P: JIETO 13
123 | Kputepwuii pukcaumm HC14 ans «neTHei» pacyeTHON CXeMbl HC NETO 14
124 |Peakuns Ha HC14 ons «neTHei» pacyeTHON cxeMmbl P: NETO 14
125 |Kputepuit dpukcauum HC15 ona «neTHen» pacyeTHOW cxembl HC JIETO 15
126 |Peakuusa Ha HC15 ana «netHen» pacyeTHOW CXeMmbl P: JIETO 15
127 |Kputepwuii oukcaumm HC16 gns «neTHeit» pacyeTHON CXembl HC NETO 16
128 |Peakuns Ha HC16 ons «neTHei» pacyeTHON cxeMmbl P: IETO 16
129 |Kputepuii pukcauum HC17 ona «neTHen» pacyeTHOW cxembl HC JIETO 17
130 |Peakuusa Ha HC17 ana «neTHein» pacyeTHOW CXeMbl P: IETO 17
131 | Kputepwuii oukcaumm HC18 gns «neTHei» pacyeTHON CXembl HC NETO 18
132 |Peakuns Ha HC18 ans «neTHei» pacyeTHON cxeMmbl P: NETO 18
133 | Kputepuin dukcaumm HC19 ans «neTHen» pacyeTHON CXeMbl HC JIETO 19
134 |Peakunst Ha HC19 ans «neTHen» pacyeTHON CXeMmbl P: JIETO 19
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135 | Kputepwmii doukcaumm HC20 ans «neTHei» pacyeTHON CXembl HC JIETO 20
136 |Peakunst Ha HC20 anst «neTHen» pacyeTHON CXeMmbl P: JIETO 20
137 |Kputepwmii pukcaumm HC21 ans «neTHei» pacyeTHON CXeMbl HC NETO 21
138 |Peakuus Ha HC21 ons «neTHei» pacyeTHON cXeMmbl P: NETO 21
139 |Kputepuit gukcauum HC22 onsi «neTHe» pacyeTHON CXeMbl HC JIETO 22
140 |Peakuusa Ha HC22 ansa «neTHeiln» pacyeTHOW CXeMmbl P: JIETO 22
141 |Kputepwmii pukcaumm HC23 gns «neTHe» pacyeTHON CXembl HC NETO 23
142 |Peakuus Ha HC23 ons «neTHei» pacyeTHON CXeMmbl P: NNETO 23
143 |Kputepuii pukcauum HC24 ana «neTHen» pacyeTHOW CXxembl HC NNETO 24
144 |Peakunsa Ha HC24 ana «neTHeil» pacyeTHOW CXeMmbl P: JIETO 24
145 |Kputepwmii pukcaumm HC25 gns «neTHe» pacyeTHON CXembl HC NETO 25
146 |Peakuus Ha HC25 ons «neTHei» pacyeTHON cxeMmsl P: NETO 25
147 |Kputepwuii dpukcaumm HC26 ans «neTHei» pacyeTHON CXembl HC JIETO 26
148 |Peakuust Ha HC26 anst «neTHen» pacyeTHON CXeMmbl P: JIETO 26
149 |Kputepwuit pukcaumm HC27 ans «neTHei» pacyeTHON CXeMbl HC NETO 27
150 |Peakuus Ha HC27 ons «neTHei» pacyeTHON cXeMmbl P: NETO 27
151 | Kputepwuii doukcaumm HC28 ans «neTHei» pacyeTHON CXeMmbl HC JIETO 28
152 | Peakuust Ha HC28 anst «neTHen» pacyeTHON CXeMmbl P: JIETO 28
153 | Kputepwmii pukcaumm HC29 gns «neTHe» pacyeTHON CXembl HC NETO 29
154 |Peakuns Ha HC29 ons «neTHei» pacyeTHON CXeMmbl P: NNETO 29
155 | Kputepuin dpukcaumm HC30 ans «neTHen» pacyeTHON CXeMbl HC JIETO 30
156 |Peakuust Ha HC30 ans «neTHen» pacyeTHON CXeMmbl P: JIETO 30
157
158
159 | CoctosiHne dyHKUMM y4eTa xonoaHon Boabl B TP1 Yyet XB TP1
160 |Npeobpaszosatens Temnepatypbl B TP1 O-«x 0T TP1
161 |HoroeopHas TemnepaTtypa B TP1 tpor TP1
162 |HwxHsia ycTtaBka no Temnepatype B TP1 tHy TP1
163 | BepxHss ycTaBka no temnepatype B TP1 tey TP1
164 |MNpeobpasoBatens pacxoga B TP1 O-k NP TP1
165 | MaccoBblit pacxoq aorosopHoii B TP1 Qpor TP1
166
167
168 |MNpeobpaszosatens aasneHus B TP1 O-x N0 TP1
169 |dasneHne gorosopHoe B TP1 Poor TP1
170
171
172 | CocTosiHue gyHKUMM ydeTa XonoaHon Bogbl B TP2 Yyet XB TP2
173 |MNpeobpasoeaTtens TemnepaTypbl B TP2 O-k NT TP2
174 | oroeopHasi Temnepatypa B TP2 toor TP2
175 |HwxHsa yctaBka no Temnepartype B TP2 tHy TP2
176 |BepxHsas ycTaBka no temnepatype B TP2 tey TP2
177 |MNpeoGpasosaTtent pacxoga B TP2 O-k NP TP2
178 |MaccoBbIii pacxop norosopHoi B TP2 Qpor TP2
179
180
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181 |MNpeobpasoBatens gaenexus B TP2 O-k NO TP2

182 | OaBneHune pgorosopHoe B TP2 Poor TP2

183

184

185 | CoctosiHue cpyHKuMK yyeTa xonogHon Bogsl B TP3 Yyet XB TP3

186 |MNpeobpasosartens Temnepatypbl B TP3 O-k T TP3

187 |doroeopHasi TemnepaTtypa B TP3 topor TP3

188 |HwxHsia ycTaBka no temnepatype B TP3 tHy TP3

189 |BepxHsia ycTtaBka no Temnepartype B TP3 tey TP3

190 |Npeobpasosartens pacxoga B TP3 O-k MNP TP3

191 |Maccosblit pacxoq aorosopHoi B TP3 Qpor TP3

192

193

194 |MNpeobpasoBatens gaenexHus B TP3 O-k ng TP3

195 |OasneHue gorosopHoe B TP3 Poor TP3

196

197

198 | CocTosiHue hyHKUMM yyeTa XonoaHow Boabl B TP4 Yyet XB TP4

199 |lMpeobpasoBaTtens TemnepaTypbl B TP4 O-k NT TP4

200 | doroBopHas Temnepatypa B TP4 tpor TP4

201 |HwxHas yctaBka no Temnepatype B TP4 tHy TP4

202 |BepxHsis ycTaBka no remnepatype B TP4 tey TP4

203 |MpeobpaszoBaTens pacxona B TP4 O-k NP TP4

204 |MaccoBblit pacxoq AorosopHoi B TP4 Qpor TP4

205

206

207 |Mpeo6paszoatens Aaenexus B TP4 O-k NA TP4

208 |Oasnenue norosopHoe B TP4 Poor TP4

209

210

211 | CocTosiHue hyHKLUM y4eTa XonoaHoi Boabl B TP1 Ans «NeTHen» pacyeTHOW CXeMbl Yyet XB JIETO TP1
212 |MpeobpaszoaTenb Temnepatypbl B TP1 ans «neTHel» pacyeTHON cXxembl O-k NT NETO TP1
213 | QoroBopHasi TemnepaTtypa B TP1 ans «neTHel» pac4yeTHOW CXEMbI tpor JIETO TP1
214 |HwxHsia ycTaBka no temnepartype B TP1 onsa «neTHen» pacyeTHOW CXeMbl tny JIETO TP1
215 |BepxHsis ycTraBka no Temnepatype B TP1 onsa «neTHel» pacyeTHON CxeMbl tey JIETO TP1
216 |lMpeobpaszoatens pacxoga B TP1 ons «neTHe» pacyeTHOW Cxembl O-k MNP JNNIETO TP1
217 |MaccoBbiit pacxof AoroBopHoi B TP1 ans «neTHe» pacyeTHON CXembl Qpor JIETO TP1
218

219

220 |MpeobpaszosaTens AaBnexHus B TP1 ansa «neTHe» pacyeTHON cxeMmbl O-k N0 NETO TP1
221 | Oaenexuve norosopHoe B TP1 Ans «neTHe» pacyeTHOW cxeMbl Poor JIETO TP1
222

223

224 | CoctosiHue hyHKLUM y4eTa XonoaHoi Boabl B TP2 Ans «NeTHen» pacyeTHOW CXEMbI Yuet XB JIETO TP2
225 |MpeobpasoBaTtens Temnepatypbl B TP2 ans «neTtHen» pacyeTHOW CXeMbl O-«k NT NNETO TP2
226 | OorosopHasa Temnepatypa B TP2 ons «neTHen» pacyeTHOW CXeMbl tpor JIETO TP2
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227 | HwkHsis ycTaBka no temnepatype B TP2 ons «neTHen» pacyeTHOW CXeMbl tny JIETO TP2
228 | BepxHsis ycTaBka no temnepatype B TP2 ans «neTHen» pacyeTHOW CXEMbI tey JIETO TP2
229 | Npeo6pazosatenb pacxoga B TP2 Ans «NeTHel» pacyeTHOW CXeMbl O-k NP JNNETO TP2
230 | MaccoBbiit pacxog AoroBopHoi B TP2 anst «neTHe» pacyeTHOW Cxembl Qpor JIETO TP2
231
232
233 |MNpeobpasosatens gasnexHns B TP2 Ans «NeTHen» pacyeTHON CXembl O-k N NETO TP2
234 |Oasnenne noroBopHoe B TP2 Ans «neTHel» pacyeTHOM CXeMb Ppor JIETO TP2
235
236
237 | CocToaHuve dyHKUMK yyeTa xonoaHow Bodbl B TP3 ana «netHein» pacyeTHoi cxembl | YyeT XB JIETO TP3
238 | MpeobpaszoaTenb Temnepatypbl B TP3 ans «neTHel» pacyeTHOM cXembl O-k T NETO TP3
239 | OorosopHas Temnepatypa B TP3 ansa «neTHei» pacyeTHON cxeMbl tpor JIETO TP3
240 |HwxHsas ycTaBka no Temnepatype B TP3 ansi «eTHel» pacyeTHON CXembl tny JIETO TP3
241 | BepxHsis ycraBka no Temnepatype B TP3 onsa «neTHel» pacyeTHoON cxeMbl tey JIETO TP3
242 |Mpeobpaszoatenb pacxoga B TP3 ans «neTHe» pacyeTHOW Cxembl O-k MNP JNNIETO TP3
243 | MaccoBbiit pacxof AoroBopHoi B TP3 ans «neTHen» pacyeTHOW Cxembl Qpor JIETO TP3
244
245
246 |Mpeobpaszoatenb AaBneHus B TP3 ans «neTHe» pacyeTHON cXembl O-«k N NETO TP3
247 | DaBnenue gorosopHoe B TP3 Ansa «neTHen» pacyeTHOMN CXeMmbl Ppor NIETO TP3
248
249
250 | CocTosaHre dyHKUMM y4eTa xonoaHow Bodbl B TP4 ans «neTHel» pacyeTHoi cxembl | YyeT XB JIETO TP4
251 |MNpeobpasoBaTtens Temnepatypbl B TP4 ans «netHen» pacyeTHOW CXeMbl O-«k NT NETO TP4
252 | OorosopHasa Temnepatypa B TP4 ons «neTHen» pacyeTHOW CXembl tpor JIETO TP4
253 |HuwxHas ycTtaeka no temnepatype B TP4 ansa «neTHen» pacyeTHOW CXEMbI tny JIETO TP4
254 | BepxHsis ycTaBka no temnepatype B TP4 ansa «neTHen» pacyeTHOM CXeMbI tey JIETO TP4
255 |Mpeobpaszoatens pacxoga B TP4 ons «neTHe» pacyeTHOW CXembl O-k MNP JIETO TP4
256 | Maccosblii pacxog gorosopHoi B TP4 ans «neTHen» pacyeTHON cxembl Qpor JIETO TP4
257
258
259 |Mpeobpaszoatens AaBneHus B TP4 ons «neTHe» pacyeTHON cXeMmbl O-«k N0 NETO TP4
260 | OaBnexne norosopHoe B TP4 ons «neTHe» pacyeTHOW CXeMbl Poor JIETO TP4
261
262
263 | HomuHanbHas ctaTtuyeckas xapakrtepucTtuka MNT1 HCX MNT1
264 | HomuHanbHas ctatudeckasn xapaktepucTuka MT2 HCX T2
265 | HomuHanbHas ctatuyeckasn xapaktepucTuka MNT3 HCX NT3
266 |HomuHanbHas ctaTnyeckasn xapaktepucTtuka T4 HCX NT4
267
268 | KoadpdbmumeHT npeobpasoBaHms Ha umnynbcHoMm Bxoge MP1 Kp NP1
269 | BepxHuii npegen auanasoHa uaMepeHust pacxona ans NP1 QeH NP1
270 |HwxHuii npenen avanasoHa namepeHus pacxona ans MP1 QHH NP1
271 | Otceuka no pacxogy ans NP1 Qortc NP1
272 | KoacphmumeHT npeobpasoBaHus Ha MMMynbCHOM Bxoae NP2 Kp NP2
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273 |BepxHuii npegen avanasoHa nsmepeHns pacxopa ans NP2 QsBH NP2
274 |HwxkHuiA Nnpegen guanasoHa uamepexus pacxoga ans NP2 QHH NP2
275 | Otceyuka no pacxony ansa MP2 QoTtc NP2
276 |KoadpdpuumeHT npeobpasoBaHnsi Ha umnynbcHom Bxoae NP3 Kp NP3
277 |BepxHuii npegen guanasoHa nsmepeHnst pacxopa ansi NP3 QgH NP3
278 |HwxHuii npegen guanasoHa namepexus pacxoga ans NP3 QHH NP3
279 | Otceuka no pacxony ansa MP3 Qotc NP3
280 |KoadppuumeHT npeobpasoBaHnsi Ha umnynbcHom Bxoae NP4 Kp NP4
281 |BepxHuii npegen guanasoHa nsmepeHnst pacxopa ans NP4 QsH NP4
282 |HwxHuii npegen guanasoHa uamepexus pacxoga ans NP4 QHH NP4
283 | Otceuka no pacxony ansa NP4 Qortc NP4
284
285
286
287
288
289
290
291
292 |HwxHWiA Nnpegen guanasoHa namepeHus no Toky ans Mo1 lnn NA1
293 | BepxHuii npefen aManasoHa namepeHus no Toky ans Mo Isn NAO1
294 | HwkHuiA npegen gmanasoHa uamepeHus no Toky ans MNo2 lnn NQO2
295 | BepxHwuii npefen guanasoHa uamepeHus no Toky ans Ma2 IBH MNO2
296 |HwxHWiA Nnpegen gruanasoHa namepeHus no Toky ans MNo3 Iun NA3
297 |BepxHuii npegen avanasoHa nsmepeHns no Toky ans Mnas3 IBn MNA3
298 | HwxHuin npegen ananasoHa namepeHus no Toky ans Mao4 lun N4
299 | BepxHwuii npefen guanasoHa uaMmepeHus no Toky ans Ma4 Isu N4
300 |HwxHWiA Nnpegen ananasoHa uamepexus gasnenuns ans Mao1 Puu MO
301 | BepxHuii npegen guanasoHa namepeHus gaenenust ans Mo1 PeH NAN
302 |HwxHuin npegen ananasoHa nsmepeHus aaenenus ansa Ma2 PuH NO2
303 | BepxHwuii npefen gnanasoHa uamepeHus gasnexust ans a2 PeH MNAO2
304 |HwxHWiA Nnpegen guanasoHa namepeHus aaenenust gns Ma3 PuH NA3
305 | BepxHuii npenen avanasoHa uamepeHusa aaenexus ansa NA3 PeH NAO3
306 |HwxHuit npenen ananasoHa uamepeHus gasneHusa ansa MNa4 PuH NO4
307 | BepxHwuii npefen gnanasoHa uamepeHus gasnexust ans a4 PeH NO4
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