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B HacTosiliem [OKyMeHTe onucaH nopsigok MCNonb3oBaHMsA No Ha-
3HavyeHuo TennosblducnutTend «B3JNIET TCPB» ncnonHeHuda TCPB-
034 mogundukaumm TCPB-03.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUeHCTBOBaAHMIO Npubo-
pa B TEMnOBbIMMUCNUTENE BO3MOXHbI OTNINYNSA OT HACTOSALLEro PyKOBO-
ACTBa, He BNUAKOLWME HA METPOSIOrMYecKMe XapakTepUCTUKU U (PYHK-
LUMoHarnbHble BO3MOXHOCTW npnbopa.

MEPEYEHb MPUHATBIX COKPALLEHNN

KK - xugkokpuctanimyecknn nHgmkaTop;
HC - HewTaTHasa cuTyauus,

MnP - npeobpasoBaTtenb pacxoaa;

nT - npeobpasoBaTenb TemMnepaTypsbl;
B - TENNOBbIYNUCIINTEND;

cIi| - 3KCnnyaTauMoHHaa JOKYMEHTaLms.

NMPUMEYAHWE. Bug HanmeHoBaHUA unn o003HAYeHUs, BbINOM-
HEHHOro B TekCcTe U Tabnuuax XupHbiM WwWpudTom Arial, Hanpumep,
HakonneHue, cOOTBETCTBYET €ro oTobpaxeHuto Ha gncnnee npubopa.



1. SKCIMNYATAUUOHHbLIE OrPAHUYEHUA

1.1.

1.2.

1.3.

akcnnyaTaums TENNOBbIYUCIIUTENSA LOSMKHA NPON3BOAUTLCS B YCIOBUSX
BO34EeNCTBYIOLMNX (PAKTOPOB, HE MpeBbialoWwmnx A0NyCTUMbIX 3HaYe-
HUIN, oroBopeHHbIX B N.1.2.3 YacTu | HacTosAwWwero pykoBoACTBa MO 3KC-
nnyarayuu.

HeobxoauMocCTb 3aimMTHOro 3asemMnennsa npubopa onpegensieTcs B Co-
oTBeTCTBMM C TpeboBaHuamu rnaebl 1.7 «[lpaBun ycTponcTBa anek-
TPOYCTAHOBOK» B 3aBUMCMMOCTM OT HarnpsiKeHust NUTaHUS U YCIroBWUWA
pasmeLleHna npmbopa.

MonHuesawmTta obbekTa pasmelleHnsa npubopa, BbINOMIHEHHAs B COOT-
BeTCTBUM C «/HCTpyKLUMEN MO YCTPOMUCTBY MOSHUE3aLWwmTbl 30aHUN, Co-
OPYXXEHUM U MPOMBbILLIIEHHbIX KOMMYHUKauuny CO153-34.21.122-2003
(yrBepxxaeHHon [Npukaszom MwuHaHepro Poccum Ne280 ot 30.06.2003)
npegoxpaHsaeT npnbop oT BbIxoda U3 CTPOS MPU HanMYun MOSHUEBLIX
pas3psaos.

1.4. TpeboBaHMs K yCroBMSIM 3KCMfyaTauuM M BbIOOpPY MecTa MOHTaxa,

npuBefeHHble B HACTOSLLEN 3KCrnsyaTaunoHHOM OOoKyMeHTauuu (31),
yuMTbiBalOT Hambonee TUNUYHbIEe bakTopbl, BNMSKOLWME Ha paboTy Ten-
NOBbIYUCINTENS.

Ha obbekTe akcnnyaTtaumm MoryT cylecTBoBaTb UM BO3HUKHYTbL B
npoLecce ero akcnnyatauumn aktopbl, He noggarowmecs npeaBapu-
TenbHOMY MPOrHo3y, OLUEHKe U NPoBEpPKe, U KOTOpble NPOU3BOANTENb
He Mor yyYecTb Npu paspaboTke.

B cnyyae nposBneHust nogobHbIX hakTopoB crieayeT HanTu MHoe
MEeCTO 3KCnsiyatauuu, rae gaHHble (pakTopbl OTCYTCTBYHOT UMW HE OKa-
3blBalOT BNMsSIHUSA Ha paboTy nsgenvsi.



2. MEPbIl BE3OIMNACHOCTH

2.1.

2.2.

2.3.

24.

2.5.

K paboTte ¢ usgenuem gonyckaetcs obcnyxmBarolmin nepcoHan, o3Ha-
KOMJIEHHbIWN C 3KCMyaTaunoHHOW JOKYMEHTaumen Ha nagenve.

Mpn nogrotoBke M3genusi K MCMNONb30BaHUIO OOSMKHbI CobnoaaThbes
«lMpaBuna TexXHNYECKOW IKCMyaTauumn 3NEeKTpOyCcTaHOBOK nNoTpebute-
neny» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e3o-
MacHOCTK) NpY 3KCNyaTaLmm 3NeKTPOyCTaHOBOKY.

Mpu npoBegeHnn paboTt ¢ TB onacHbIM hakTopom sBNsieTCS NepemMeH-
HOe HanpsXeHue C OeNCTBYILWMM 3HadeHnem OO0 264 B yactotom
50 .

[Mpn oBHapyxeHuM BHeLLHero nospexaeHus Tennosbluncnutens (TB)
ero criefilyet OTKNMIoYMTb U 0BpaTUTLCA B CEPBUCHBIN LIEHTP U pervo-
HanbHOe NpPeAcTaBUTENLCTBO ANA onpeferieHns BO3MOXHOCTU Aarib-
Heuwwen akcnnyaTauum TB.

B npouecce paboT no MOHTaxy, NyCKOHanagke uimM pemMoHTY TeNsoBbI-
yucnUTENsl 3anpeLlaeTcd: MCNonb3oBaTb HEWCNpaBHbIE dnekTpopa-
Anonpnbopbl, 3NEKTPOMHCTPYMEHTbI B0 6e3 NoaknNiYeHUss nx Kopny-
COB K Maructpanu 3awmTHOro 3aseMreHns (3aHyneHms).

BHUMAHME! MNepea noaknioyeHMeM K Maructpanm 3awmuTHOro
3a3eMiieHu1A (3aHyneHus) yoeauTbCa B OTCYTCTBUMU HanNpsiXKeHUst Ha
Hen.



3. NoAroToBKA K UCMNOJIb3OBAHUIO

3.1. MoAaroToBKa K MOHTaXy

3.1.1. He ponyckaeTcsa pa3melieHne TB B ycrnoBusix, He COOTBETCTBYOLLMX
n.1.2.3 yactn | HacTosILLEero pykoBoACTBa MO 3KChyaTaumn.

3.1.2. MNpwn BbIGOpe MecTa pa3meleHnsa TB cnegyeT yunTbiBaTh:

- AnNuHy kabenen ceasnm TB — npeobpasosatens pacxoga (MP) n TB —
npeobpasoBatene Temnepatypsbl (MT);

- HeobxoanmocTb obecneveHns cesoboaHoro goctyna kK TB;
- HegoNyCcTMMOCTb pa3MelleHns TB B6MM3M MCTOYHMKOB Tenna, Hanpu-
Mep, ropaumx TpybonpoBoaos;
- HeXenaTenbHOCTb HanNn4nsa kanatowiero Ha TB koHaeHcaTa nmbo xna-
KOCTM C npoxoasaLumx TpybonpoBoaoB.
Ona cuntbiBaHna napameTpoB ¢ TB Heobxoanmo BHeLHee ocBe-
LEeHme.

3.1.3. TpaHcnopTupoBka TB K MeCTy MOHTaxa [OfKHa OCYLLECTBIIATbLCH B
3aBOACKOW Tape.

Mocne TpaHcnopTnpoBkn TB K MeCcTy yCcTaHOBKM Mpu oTpuuaTenb-
HOW TemnepaType WU BHECEHUS ero B NMOMELLEHNE C MONOXUTENBHOMN
TemnepaTtypon BO u3bexaHue KoHAeHcauun Bnarm Heobxoanmo Bbl-
aepxatb TB B ynakoBke He MeHee 3-X 4acoB.

Mpn pacnakoBke TB npoBepuTb €ro KOMMIEKTHOCTb B COOTBETCT-
BMM C NAcnopTOM Ha AaHHbI Npnbop.



3.2. MoHTax TennoBbIMUCNIUTENA

3.2.1.
3.2.2.

3.2.3.

3.2.4.

3.2.5.

KpenneHne TB npoussoautcsa Ha DIN-peiky.

MogkntoyeHne npeobpasoBartenen pacxoga W npeobpasoBaTenen
TemnepaTypbl K TB nponM3BoanTCa B COOTBETCTBUM CO CXEMOM MOOKITHO-
yeHus (puc.h.1) n pacnonoxeHMem KOMMYTALMOHHbIX 3f1EMEHTOB Ha
nnate (puc.>K.2).

PasgenaHHble n 0bnyxeHHble KOHLbI curHanbHoro kabens MNP co cTo-
poHbl TB noaknioyaloTcs K COOTBETCTBYHOLEW OTBETHOM YacTU KOH-
TakTHOM konogku TB. Pasgenka n nogknoyeHne akpaHa He TpebyeTca.

KoHubl curHanbHoro kabensa T co ctopoHbl TB nogkntoyarTcsa K co-
OTBETCTBYIOLLEN OTBETHOM YaCTN KOHTAKTHOW Konogku TB.

Kabenu no BO3MOXHOCTW KpensaTcs K cTeHe. [Ansa 3awmTbl OT MexaHu-
YeCKMX MOBPEXOEHN PEKOMEHAYETCA CUrHanbHble kKabenu pasvellaTb
B Tpybax, pykaBax unm kopobax (MeTannuyeckmx, niacTMacCoBbIX U
T.4.). HonyckaeTcsa B ogHon Tpybe (pykaBe, kopobe) pasmewiatb He-
CKOJbKO CUrHanbHbIX kabenen.

CurHanbHble kabenu, ecrnv OHU NPOSOXeHbl HE B MeTannM4yeckomn
Tpybe, pykaBe unu kopobe, He pekomeHayeTcs npoknagbiBatb Gnvxe
30 cm oT cunosbix kKabenen gpyroro obopyaosaHusa. [lonyckaeTcsa ne-
pecekaTb Ux nog yrnom 90°.

HE [OOMYCKAETCA kpenutb kabenu k TpybonpoBoay C TEMMOHO-
cuTenem.



3.3. BBoa B akcnnyaTtauuio

3.3.1.

3.3.2.

3.3.3.

[MyckoHanago4vHble paboTbl NPOM3BOAATCS NPeacTaBUTENAMMU OpraHu-
3aumn, MMEloLLEN MpaBO Ha NpoBedeHMe YkasaHHbiXx paboT, nunbo
npeacTaBUTENAMN NPeanpUATUS-U3roTOBUTENS.

I'Ile NOAroTOBKE M34enns K MCNONb30BaHUIO AOMMKHO ObiTb npoBepPeHO.

npaBunbHOCTb ycTaHoBkM P 1 MNT B cooTBETCTBUM C BblIOPaHHBIM an-
roputMmom paboTel TB. CooTBeTcTBME npeobpasoBaTesii HOMEpPY TOYKN
N3MepeHns AaHHOro napamMeTpa MOXHO NPOBEPUTL MO NOAKITHYEHUIO K
COOTBETCTBYHOLLEMY 3NIEMEHTY KOMMyTaumn Ha nnate TB;

noakntoveHne AononHUTeNsHoOro obopyaoBaHus (KomnbtoTepa, Mmogema
W T.4.) B COOTBETCTBUMN C BbIOPAHHOW CXEMOW.

I'Iepe,u, BBOAOM B 3Kcnnyatauuio HeobxoaMmo:

B TENMOBbLIYMCINTENE C aKKyMyINATOPOM, MMEKOLUM BHELUHUIA pa3beM,
NOAKNIOYNTL aKKyMynaTop, NOACTLIKOBAB pa3beM kabenst akkyMynsaTo-
pa knnate TB (puc.A.2);

NoAKNIYNTL TB K ceTn anekTponnTaHus;

npousBecTn nepesanyck TB, HaxaB KHonky SK2 Ha 3nekTpOHHOM MoO-
ayne TB;

- YCTaHOBUTb TEKYLLUME BpEMA U OaTYy,
- C6pOCI/ITb HaKonneHHble 3Ha4YeHNA U3MePUTESIbHbIX NAapaMeTPOB;

- OYUCTUTb apPXUBbI;

3.3.4.

BBECTM anroputMmbl pacyeTta, dopMynbl KpUTEPMEB U peakuuin Ha He-
LITaTHbIE CUTyaumn YHKUMOHNPOBAHWS;

OTKPbITb HEOOXOANMbIE KaHanbl pacxoda M TemnepaTypbl, YCTaHOBUTb
3HayeHus napameTpoB (PYHKLUMOHMPOBAHMUS, COOTBETCTBYHOLLME MNOA4-
kntoyaembim MNP v MT;

BbIMNOMHUTL NPOYMEe HEOBXOANUMbIE HACTPOWKM.
Mo okoH4aHuM — onnombupoBaTth TB B cootBeTcTBUM C¢ /.

Mprmep BBOAA YCTAHOBOYHbLIX NapamMeTpoB Ans OQHOW U3 BO3MOX-
HbIX KOHurypaumn TB (aBTOMaTudeckoe nepekrovyeHve anroputMoB
pacyeTa Ans OTONUTENbHOro / MEeXOTOMUTENbHOro ce3oHa) NPUBEAEH B
MpunoxeHun J1.

Tennosbluncnutens «B3JIET TCPB» npu nepBom BKIHOYEHUN MW MNO-
cne AnuTenbHOro nepepbiBa B paboTe rotoB K aKkcnfyaTauuun (npm oT-
CYTCTBMM OTKA30B M HELUTATHbIX CUTyauun B CUCTEME) MOCIE:

MOSIHOIO MPEKPALLEHNA OUHAMUYECKMX TMAPABNNYECKMX MPOLIECCOB B
TpybonpoBoae, CBA3aHHbIX C PEryriMpoBaHNEM NMOTOKA TEMNSIOHOCUTENS
(paboTbl Ha TpybonpoBoae CO CNMBOM TEMMOHOCUTENS, NepekpbiThe
NOTOKa TEMMOHOCUTENS U T.M.);

- 30-MVHYTHOrO Nporpesa pacxogoMepOB.



3.3.5. lNpwn HeobxogmmocTn oTnpaskn TB B NOBEPKY UM peMOHT HEOBXOANMO
OTKMOYNTL TB OT ceTu, OTBUHTUTb BUHTbI KpPEenneHus NnueBon 4acTtu
kopnyca TB. OTcoeguMHUTb NUUEBYK YacTb Kopryca OT 3agHen u oT-
CTblKOBaTb OTBETHbIE YACTM KOHTAKTHbIX KONMOAOK C CUrHarnbHbIMWU Ka-
oenamu ot nnatbl TB.

B Tennosblucnntene ¢ akkyMyrnsTOpoM, UMEKLWWUM BHELLUHUN
pasbeM, NPOM3BECTU €ro OTKMYEHMEe, OTCTbIKOBAB pa3beM OT nnarhbl
(pnc.A.2). Jlnuesyro YacTb koprnyca TB ¢ anekTpoHHbIM MoAynem yna-
KoBaTb OS5 TPAHCNOPTUPOBKMU.



4. YNPABJIEHUE TEMNOBLIYUCINTENEM

YnpaBneHne paboTon TENNOBLIYUCIIMTENS B Pa3fUYHbIX pexumax
MOXET OCYLLEeCTBMAATbLCA C KrnaBuaTypbl C MOMOLLbIO CUCTEMbI MEHIO U
OKOH MHAMKAaLMK pa3HOro YpoBHS, OToOpaxaembix Ha gucnnee, nnbo ¢
MOMOLLIbIO MEePCOHANbHOr0 KOMMbOTEPA NO NOcrneaoBaTeflbHOMY WH-
Teppency RS-232.

4.1. Pexxumbl ynpaBrneHus

Pexvnm ynpaBneHus TennoBblMUCUTENEM — 3TO YPOBEHb A0CTyNa
K MHpopMaLnn U BO3MOXHOCTU U3MEHEHNA NMapamMeTpoB (PYHKLMOHK-
posaHua TB.

Pexxum ynpaBneHusi 3agaetcs KOMOuMHauuen Hanmyuns / oTCcyTCTBuS
3aMblkaHUA C MOMOLLbIO NepeMblyeKk ABYX KOHTaKTHbIX nap J1 wn J2,
pacnonoxeHHbix Ha nnate TB (Mpunoxenne X puc.K.2). CootBeTcT-
BMEe KOMOMHaUM pexnmam ynpasreHus npvseneHo B Tabn.1, roe «+»
— Hanuyune 3amblKaHUS KOHTaKTHOW Mapbl, @ «-» — OTCYTCTBUE 3aMblKa-
HUS.

3amblkaHne KoHTakTHon napbl J1 paspelwsaetr mogudukaumo ka-
NMBPOBOYHBIX NapamMeTpoB, KOHTAKTHOM napbl J2 — (PYHKLMOHAMbHbIX
napameTpoB TEMSOBbLIYNCTIUTENS.

Ta6bnuua 1
KoHTakTHasa napa

Pexum ynpasneHuns I 12 HasHauyeHune pexnma
PABOTA - - JKCnnyaTauMOHHBIN PEXUM

CEPBUC _ + Pexxum noarotoBku

K 9KcnsiyaTaumm
HACTPOVIKA + _ Pexxum HacTponkn
N NOBEPKU

4.2. Cuctema nHgukauum

4.2.1.

4.2.2.

[ns ynpaBneHus TennoBblYMCAMTENEM C KnaBuaTypbl MUCMONb3yeTcs
MHoOroypoBHeBasi cuctema meHo ([MpunoxeHne A), cocrtosilwas u3 oc-
HOBHOIO MEHI0, MEHIO U OKOH MHAMKaUWUW, coaepXallmx KOMaHabl Unu
napameTpbl. CocTaB MU CTPYKTypa OCHOBHOIO MEHI0, MEHIO U OKOH WH-
AVKauMmn onpenensitoTcs YCTaHOBIEHHBIMW PEXUMOM YrpaBreHns Ten-
noBblYUCTIUTENEM.

OKHO MHAMKaUUM OCHOBHOIO MeHK (puc.1) copepXuTt obo3HayeHus
MYyHKTOB MEHIO, KOTOPbIE pacnonaratTcs B OOHON CTPOKE, U Kypcop nog
oaHUM K3 HUX. OOHOBPEMEHHO B OKHE MHAMKALWM OCHOBHOIO MEHHO
MOXeT oTobpaxaTbca He 6onee 4-x 0603HAYEHUIN MYHKTOB MEHIO, KO-
TOpble MOryT CMeLlaTbCA BMEBO UM BNpaso.

10



| NBP M3M YCT APX WHO OTKN |
I

— _—

Kypcop

Puc.1. Bug okHa UHOAMKaUMM OCHOBHOIO MEHIO.

B coctaB OCHOBHOrO MEHI0 BXOAST Creayowme MeHto:

- NMBP — «Mosepka» (MHAMUMpyeTcs Tonbko B pexume HACTPOWUKA):;

- U3M — «3mepeHuns»;

- YCT — «YcTaHOBKUY;

- APX — «ApxuBbi»;

- UHD — «MHdopmaums»;
- OTKI — «OTKNtOYEHNEY.

4.2.3.

4.2.4.

B pexume PABOTA nepedeHb oTobGpakaeMbiX OKOH MHAUKAUUU MEHIO
M3M, a Takke BO3MOXHOCTb nepexoaa u3 meHto UI3M B ocHOBHOE Me-
HI0O 3aBMCUT OT YCTaHOBIIEHHOrO 3HayeHus napametpa OToOOp. MeHH
(nonHoe, manoe, 6e3 HacTp.).

[Mpn ycTaHOBNEHHOM 3Ha4YeHMM MONIHoe OoTobpaxalTcs BCe BO3-
MoXHble ans pexunma PABOTbI okHa nHankaumm n BO3MOXEH nepexoq
B OCHOBHOE MEHH.

[Mpn ycTaHOBNEHHOM 3Ha4YeHUn manoe OoTobpaxkatTCs TOSNbKO OK-
Ha vHaMkKauum napameTtpos m1(2, 3), t1(2, 3) npeo6, W1(2,...,6), Bpe-
mAa, THap, Tnp, CocTtosiHue 1 OTOG6p. MeHI0. [lepexoq B OCHOBHOE
MEHIO HEBO3MOXEH.

Mpn ycTaHOBNEHHOM 3Ha4YeHUN 6e3 HaCTp. oToOpaxalTcs Te Xe
OKHa MHAMKAUUK, YTO U NPU 3HAYeHUM NOJIHoe, KpoMe okHa OTobp.
MeHK. Bo3mMoxeH nepexod B OCHOBHOE MeHK. [pyn 3TOM M3MEHUTb
PEXMM UHOMKAUUN MEHIO HENb3A. [1Nns M3MEHEeHUs pexmma UHOMKaumm
Heobxoaumo nepeiitu B pexum CEPBUC nnn HACTPOWIKA.

YcTaHoBneHHoe 3HayeHue napametpa OTobGp. MeHI He BnusieT
Ha nHavkaumo B pexxumax CEPBUNC n HACTPOUKA.

Mo ymonuyaHuio npu Bbinycke npubopa nu3 nponssoacTesa napameTp
OT06p. MeHI MeeT 3Ha4YEeHNE NOJTHOoe.

Kypcop B OkHax vHAMKaUWW yKa3blBaeT Ha BblOpaHHbIA MYHKT MEHIO,
HaMMeHoBaHVe napameTpa nubo pa3psa pegaktupyemoro vucna. Me-
CTO pacnonoxeHus 1 opma Kypcopa 3aBUCAT OT BuAa MHOpMaLuu,
oTobpaxaemMon B OKHe MHAMKALMW, N COCTOSHWUS YCTaHOBIIEHHOMO psi-
AOM C KypCopoM (Hag KypcopoM) NyHKTa MeHio (napameTpa):

A - BO3MOXEH nepexo K MeHro / OKHY HU>XHETro YPOBHA,

P> - Bo3MOXEH Nepexos K MEHIO / OKHY HIXKHEro YPOBHSI, BO3MOXHA MO-
Andukaums napameTpa, BbiNONIHEHWE KOMaHAb;

A7~ (MepuaroLwm Kypcop) - BO3MOXHa Moandukauns 3HadeHnsa pasps-
Aa 4MCroBOro napameTpa, aneMeHTa opMyrbl pacyeTa Tenna, ycro-
BUSI N peakumu Ha HewTaTHyo cutyauumio (HC).
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4.3. YnpaBneHue c KnaBuatypbl

4.3.1.

4.3.2.

B)

KnaBunatypa TB obGecneunBaet BO3MOXHOCTb ONEpaTMBHOMO ynpasne-
HUS OKHAMUW UHOMKAUUW C Lerbio NPOCMOTPa TeKyLMX 3Ha4YEHUA U3Me-
psieMbIX U YCTAaHOBOYHbIX NapamMeTpoB, apxXMBOB, a Takke BBOAA YyCTa-
HOBOYHOM MHOPMaLINK.

Kpome TOro, umeeTcsi BO3MOXHOCTb C KraBuaTypbl BbIMOMHUTL Ha-
CTponKy KoHTpacTHocTu aucnnes XKW. HacTtpomka KOHTpacTHOCTU
AOCTYyMNHa TOSbKO NPU MHANKALUN OCHOBHOIO MEHIO.

Knaesuatypa TB coctouT 13 wecTtn KHonok, o6o3HayeHne n HasHa-
YeHne KoTopbIx NpuBeaeHo B MNpunoxeHuun b.

BBoa 3HayeHu yCTaHOBOYHbLIX NapamMeTpoB:

B MeHto YCT nn6o UH® kHonkamm @ @ BblIBUpaeTCs HyXHbIN

NYHKT NOAMEHIO U HaXXNMaeTCA KHOMKa a;

ANA pefakTMpPOBaHUA 3HAYeHUs napameTpa KHOMKamm @ @
BblbupaeTca (ecnm aTo TpebyeTcsl) HYy>KHbIM YNCNOBOW MHAEKC (Nopsaa-

KOBbI HOMEpP Npeobpa3oBaTens) U HAXXMMaeTCsA KHOMKa
ecn YncrnoBoe 3HayeHue napameTpa ycTaHaBNUBaeTCA nopaspsgHo,

TO MNOCIe HaxXaTusi KHOMKU n NOSIBMAETCS MHAUKALUUS Kypcopa -
Ha MecTe cTapLuero paspsiga uHauumpyemoro yucna. MameHeHne 3Ha-
YeHUs paspsiaa YMCIIOBOro napameTpa NPOU3BOAUTCSA C NMOMOLLbH KHO-

nokK @ @; nepeMellieHe No paspsaaM yucna (obecnedyeHue

oToOpaxkeHus paspsagoB yYucna) — C MOMOLLBIO KHOMOK @ @
Mockonbky Ha pgucnnee XKW ana napameTtpoB Kp, Gpor1(2,3),
Qpor1(2,3) (puc.A.5), k (MpunoxeHune IN) ogHOBpeMEHHO oTOBpakatoT-

CA He BCe pa3pdibl Yncna, To KHOMKA @, @ HaXMakoT OO0 TEX

nop, noka Kypcop I He OyaeT ycTaHOBneH Ha MecTo Tpebyemoro
paspsifa umicna;

€CJ11 3Ha4YeHune napameTpa BbI6VIpaeTCFI N3 CNnUcCKa, To Nnocne HaxaTtud
KHOMMKKN a 4YaCTb CTPOKM 3aKrko4aeTCd B yrioBbie ckobkn. KHonkamm

@, @ npou3BoaNTCH BbIOOP 3HAYEHUS NapameTpa U3 CrnCKa;
BBO/J OTPEAaKTUPOBAHHOIO 3HAYeHNs NapameTpa NPoOn3BOAUTCS Haxa-

TNemM KHOIMKU n, OTKa3 OT BBOAA HOBOIro 3Ha4Ye€HUA — HaXXaTunem

KHOMMKKN o
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r) nepe6Gop OKOH MHAUKaUUWM NapameTpoB NPOU3BOAUTCS KHOMKaMu @

4.3.3.

()

YcTaHoBKa popMynbl pacyeTa Tenna:

- B MeHto YCT kHonkamu @ @ BblbupaeTca nyHKT Pac4yeTHble

dopMynbl U HaXXMMaEeTCst KHOMKa a Mocrne nosiBNeHnst HAMKaUMm
napametpa W1 Ons KoppekTUpOBKM WHAMUMPYEMONM (POpPMYyrbl CHOBaA

HaXkumaeTcs KHOmMKa . MosiBNeHne vHAauKauum yrnoBbIX CKOOOK,
OrpaHMYMBaOLLMX YacTb CTPOKM, O3HAYaET Nepexon B PeXUM peaakTu-
POBaHUSA COAEPKMMOIO CTPOKU;

KHONKamMu @ @ BblOMpaeTcsa HyxHaa dopmyna pacdeta W1
unun 3HadveHune 0. Ecnun He TpebyeTcs pegakTMpoBaHMEe YMCIOBbIX WH-
AEKCOB B BblIbpaHHOM (popmyrie, TO OCYLLECTBISETCA ee 3anncb: KHOMKY

a HaxXmmatoT gsaxgbl. [1na 3anucu 3HadveHms O KHOMKY a Ha-
XUMaKT OOuH pas,

- NSt UAMEHEeHMs 3Ha4YeHNa MHOEKCOB Maccbl M M dHTanbnMm h Haxmma-

4.3.4.

eTca KHomka a Nhavkaums yrnoBbiX CKOOGOK npekpaliaeTcs u no-

ABNSIETCS MHOMKaUUS Kypcopa I . KHonkamum @ @ Kypcop I

nepemeLLaeTcs kK TpebyeMomy UHAEKCY, 3aTeM KHOMKamMm @ @
yCTaHaBNMBAaETCH HY)XHOe 3HayeHWe WHAeKkca. 3anucb OTpeaaKkTMpo-

BaHHOW (pOpMYIbl NPOU3BOLMUTCS MO HAXaTUO KHOMKN a

AHanornyHbiM obpasom yctaHaBnMBarTCs Popmyrbl pacyeTa ans
W2 (3, 4, 5, 6). Nepexog k unankaumm W2 (3, 4, 5, 6) ocywiectensaercs

KHOMKaMu )

BBopa ycrnosun HewTaTHbIX CUTYaUnin U peakumii Ha HUX OCYLLIECTB-
naeTcsa aHanormyHblM obpasom. [Npumepsbl BBoAa hopMyn pacyeTta, yc-
TaHOBKM ycrioBun n peakuumn Ha HC npueeneHsbl B [NpunoxeHnsax B u .

HacTtponka aBTOMaTM4ecKoro nepexoda Ha «3UMHEE» U «JeTHee»
Bpems

BknounTb / OTKMOYMTE OYHKLMIO aBTOMATMYECKOro nepexoga Ha
«3UMHEEe» U «IeTHee» BpeMs MOXHO B pexume PABOTA Tonbko B ne-
puoa «3MMHero» BpemMeHu. [Insa BkntoYeHnsa yHKLMM aBTOMaTUYECKOro
nepexoga Heobxoaumo B mMeHo YCT / MpubopHble Yacbl ansa napa-
mMeTpa JleTHee BpeMsAl yCTaHOBUTb 3HAaYeHMEe pa3peLleHo, Ans OTKIo-
YeHUs OYHKUMM — 3HaYeHue 3anpeleHo. [Mopsaok MCnonb3oBaHUA
KHOMOK — Kak B n. 4.3.2.
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- HaXXaTb KHOMKY a

- nocne nosAsneHnda nHonkaumm Kypcopa

[laTbl aBTOMaTM4ECKOro nepexoda Ha «3MMHee» U «JeTHee» Bpe-
MS B TeKyLeM rogy MOXHO onpenenutb, BolbpaB B MeHio UH® nyHKT

NeTHee BpeMA N OBaXObl HAaXXaB KHOMKY

[nsa onpeneneHvs Aatbl Nepexoda Ha «3UMHEee» U «neTHee» Bpe-
MS1 B NpeablayLmx unm nocneaylowmx rogax Heo6xoamMmo:

N s
7

\ yCTaHOBUTb TpebyeMmbiit rof

KHOI'IKaMVI(*J, (*),(6), (9);

- NOBTOPHO HaXaTb KHOMKY a

4.3.5.

COpoc HaKoNMEHHbIX 3HAYEHU

Ona obHyneHus (B pexume CEPBUC) yncnoBbix 3HadYeHU napa-
metpoB m1(2,3), W1(2,...,6), Tuap, Tnp, V1(2,3), E1(2,..6), T
HC1(2,..,5), TNP1(2,3) Heobxogmmo B meHo YCT / HakonneHue gns
napameTtpa COpOCUTbL HaKoONM. 3HaYeHUA YCTaHOBUTb 3Ha4YeHne Aa u

HaXaTb KHOIKY a ﬂpm 3TOM MHAMKaUMA 3Ha4YeHnA ga CMEeHUTCA

WHOMKauMen ..., a 3atem — caen. NopsgoK MCNOMb30BaHUS KHOMOK —
kak B n. 4.3.2.

4.4. NMpocmoTp apxmMBOB

4.4.1.

YacoBon, CyTOYHbIN U MECHYHbIA apXmMBbl TEMNMOBLIYUCANTENA UMEKOT
OLMHAKOBYIO CTPYKTYpPYy M codepXaT KpOMe COXPaHEHHbIX apXWMBHbIX
3anucen Takke bydepHbIn HakonuTenb AaHHOro apxmea (puc.2).

ByepHsit Hakoriumerss

Bpewms (Tekywl.) —>-E OkHa uHOuKkayuu OaHHbIX i
09:24 24.07.2008 [ | 6ygpepHozo Hakonumens |

Bpems: (apxuB.) N OkHa UHOUKauuu E
08:59 24.07.2008 |+ = apxueHou 3anucu N |

i (nocnedHel o epemeHu
A ; COXpaHeHuUs)

A

Bpewmsi (apxuB.) S OkHa UHOUKaUUU
07:59 24.07.2008 [ 1 apxusHoli sanucu N-1

I =

v T
Bpems (apxmB.) apxusroli sarucu 0 |
11:50  22.07.2008 [+ (cawmolpamed = |
) - | 110 8PEMEHU COXpaHeHUs1) |

Puc. 2. CTpykTypHasa cxema 4acoBOro apxvBa.
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BydepHbIn HakonuTenb NpegHasHayYeH ONA XpaHeHUs B TeyeHue
TeKyLlero nHTepsana apxvBMpOBaHUA HakaniMBaeMblX 3HA4YeHUN ap-
XMBUPYEMBIX NapamMeTpoB C LEerbl UX Nocnenywero coxpaHeHusi B
BMAE 3anvcu No 3aBepLUEHNO MHTepBana apxXmMBmMpoBaHUS.

CocTaB OKOH MHOMKALUN apXUBHOW 3anMcy YacoBOro, CYTOYHOTO U
MECSIMHOTO apXxMBOB, a Takke OydepHOro HakonuTens oanHakoB. B va-
COBOM apXmMBe OOMOSTHUTENBHO MMEKTCS OKHA MHAMKAUUN peakumni Ha
oTka3 npeobpasoBartenen pacxoaa NP1, NP2 n MP3.

4.4.2. Ina nepexoga k TpebyemomMy apxmBy (4acOBOMY, CyTOYHOMY, MeCSAY-

HoMY) Heobxogmmo B MmeHo APX (puc.A.3) KHonkamm @ @ Bbl-
OpaTb HaMmeHoBaHue cooTBeTcTByloWero apxmea (Yac, Cyt, Mec) un

HaXaTb KHOMKY a Mpn atom Ha gucnnee XKW nosaBuTcst OKHO UH-
Avkaumn Bpems (Tekyw,.) GydepHoro Hakonutensa C Tekywumu (Ha
MOMEHT OTKPbITUSI OKHa) BpeMEHeM B chopmMaTe «4acbl : MUHYTbI» U Aa-
Tou (puc.3).

Y

Bpems (TekyLw.)
(apxus.) Lome
o] .
XXXX 00000 [ | sanuda e e
3
CocT. cucrtembl
k00 cocm.cuc. TB

3

CocTtosiHue
K00 cocm.cuc. usmepeHul

k3
W4 (5,6) rax
XXX XXX

<

m1l (2,3) T
XXX, XXX

8pemMsA meKyul.
TkoH.-1  SPEMA TR

3
t1(2,3) npeo6 °C
XX, XX

£
THap y

XXX, XX

Tnp y
XXX, XX

3
T HC1(2,...,5) y
XX XX (XX, XX)
3
T MNP1(2,3) y
XX:XX (XX, XX)
3
Mpwu otkaze NP1 (2,3) *
Bud peakuyuu Ha omka3s

[

* - omo6paxkaemcsi mornbKO 8 Yaco80OM apXuee

Puc. 3. CTpyKTypa OKOH MHAUKaLMK b6ycdepHOro HaKkonuTena (apxXmMBHOM 3anucK).
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Mopsigok npocmoTpa faHHbiX BydepHOro HakonuTensa u 3anucen
apxuBOB NMokasaH Ha puc.b.1.

4.4.3. [Ina npocmoTpa cogepxmmoro GydepHoro Hakonutena HeobxoaMmo
npu otobpaxeHun okHa vHAaukauun Bpems (Tekyuwl.) (puc.3) HaxaTb
KHOMKY . Mocne yero HauMHaeTca oTobpaxeHne OkHa TKOH.-1
(puc.4).

Bpemsi omkpbimusi okHa

TkoH.-1 09:24:37
12 24.07.2008

Homep gpopmupyemoii  LHama omkpbimusi
3anucu OKHa

Puc. 4. OkHo nHaukaumm «TKoH.-1» 6ydepHOro HakonuTens.

MepemelleHne No OKHaM MHOUKALUMK TEKYLUMX 3HAYEHUI napameT-

POB B HaKoMuTene BbINOMHAETCS C NOMOLLbIO KHOMOK @ @
lMepexon K OkHy vHAMKauuM Bpems (TekyLl.) U3 OKHa MHAMKaLuK

napameTpa Unun okHa TKOH.-1 NpoucxoauT MO HaKaTU KHOMKK @
[lns Bo3Bpata K OKHY MHAMKALMK, U3 KOTOPOro Obin BbINOMHEH Nepexos

B OKHO Bpems (TekyLy.), HeOBXO0OMMO HaXxaTb KHOMKY
4.4.4. lNepexoa K OKHAM MHOMKALMN apXUBHbIX 3anvucen BbIMOSIHAETCH U3 OK-

Ha Bpemsa (TeKyLl.) HakoNUTENSA MO HaXXaTUIO KHOMKM @ Mpu aTtom
BbiCBeYMBaeTcs okHO Bpems (apxuB.) (puc.2) nocnegHen (No BpeMeHmn
COXpaHeH!s1) apXUBHOW 3anucu C ykasaHnem BpeMeHu B popmaTe «4a-
Cbl : MUHYTbI» WU AaTbl OKOHYaHUS WHTepBana apxmsupoBaHus. lNepe-

OOp apxMBHbIX 3anncen BbIMOSHAETCS KHOMKaMu @ @ Mpwn
3TOM B OKHe Bpems (apxuB.) MeHsieTCa BpemMs U JaTta OKOHYaHUS UH-
TepBarna apxvBUpOBaHWS.

Mopagok NpocMoTpa OKOH WHAMKAUWW apXMBHbIX 3anucen Takowm
Xe, Kak u cogepxmmoro Hakonutens. Npu aTom B okHe TKOH.-1 apxuB-
HOW 3anvMcun MHAMUMPYETCS HOMEpP apXUBHOW 3anucu, a Takke Bpems B
dopmaTe «4acbl : MUHYTbI : CEKYHObI» W AaTa OKOHYaHUS MHTepBana
apXvMBUPOBAHWSI.

BosBpaT Kk npocMOTpy COOEPXMMOro HaKOMUTENS BO3MOXEH TOMb-
Ko 4yepe3 meHo APX.
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4.4.5.

[lna nepexona K apxMBHOMW 3annUCU C KOHKPETHLIMU BPEMEHEM U OaToun
CoxpaHeHust Heobxoanmo:

npu otobpaxeHun okHa Bpems (apxuB.) (nubo okHa Bpems (Tekyuy.)

HaKonuTenNs) HaXxxaTb KHOMKY ;

| -

N

nocne nosiBNeHUs Kypcopa -~ YCTaHOBUTb TpebyeMmblii Yac, MUHYTDI,

4Y1Cno, Mecdu " rog KHonkamu (mJ, (*J, (GJ, (QJ,

- CHOBa HaXaTb KHOIKY n

4.4.6.

Ecnu apxuBHasa 3anuncb, 0603Ha4YeHHas yka3aHHbIM BPEMEHEM U
[aTol COXpaHeHWusl, CyLLecTByeT, To oTobpaxaeTcs okHO TKOH.-1 ¢ uc-
KOMbIMW BPEMEHEM 1 JATON COXPaHEHWS.

Ecnun 3apgaHHble BpemMs 1 gaTta, 6onee paHHMe, YeM BpeMs 1 garta
COXpaHEeHUs1 NepBOM apXMBHOM 3anucu, TO BLINOSHAETCA nepexoq K
nepBoOn apXmBHOKW 3anuncu.

Ecnun 3agaHHble BpemMs n garta, bonee nosgHve, Yem BpeMsa U garta
COXpaHeHus1 NocrnegHen apxXuBHOM 3anucu, TO NpekpallaeTcsa otobpa-

XeHue Kypcopa l N Hagnucu Tekyu. (apxuB.). [lns Bo306HOBNEHNS

rnoucka cnegyeT HaxaTb KHOMKY a N YCTAHOBUTb HOBbIE Yac, MUHY-
Tbl, YNCNO, MECSAL, U rof,.

Mpwn apyrMx 3agaHHbIX 3HAYEHUAX BPEMEHM U AaTbl NPOUCXOaUT
nepexoq K 3anucu, C BPEMEHEM N OATOW COXPaHEeHUs, DnNmxkanwmmmn K
NCKOMBIM.

Ounctka apxuBoB npoussogutcss B pexume CEPBUC (nmbo
HACTPOWKA) B meHio APX / Ouuc. [insa napametpa O4nmcTutb crne-
AyeT yCTaHOBUTb 3Ha4YeHne Aa N HaxaTb KHOMKY G Mpn aTOM MH-

ankauus ga CMEHUTCA WHOWKAUMEW . . . HA BEeCb Nepuoa BPEMEHMU
OYMCTKMN apxmBoB. [locrne 4Yero NnponsongeT aBToMaTUY4ECKUA Nepexos B
meHto APX. [Nopsaok ncrnonb3oBaHMAa KHOMOK — Kak B 1.4.3.2.
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5. NMOPAOOK PABOTHI

5.1. BBeaeHHbIN B akcnnyaTaumio TeNNOBbIYMCIMTENb paboTaeT HenpepbIB-

5.2.

HO B aBTOMaTM4eCcKoM pexunme. CUnTbiBaHME TEKYLLMX 3HAYEHUI N3Me-
pAeMbIX NapamMeTpoB, a Takke COOEPXMMOro apxvMBOB MOXET OCyLLe-
ctenaTbea nmbo ¢ KK TB, nubo ¢ noMoLbo nepcoHanbHOr0O KOMMbHo-
Tepa no nHtepdency RS-232.

Mepnoa 06paboTkn nameputenbHoOM MHopmaumm (nepuog ob6HOB-
neHus 3Hadenuin) ana pexumos PABOTA, CEPBUC n HACTPOMKA
MOXXHO YCTaHOBUTb B UHTepBarne oT 4 go 3600 c B nogmeHto YCT / Ha-
KonneHwe, BBeAs COOTBETCTBYyHOLLEE 3HaveHne ans napameTtpa Tobp
BCe PeXUMbI C MNHUT..

BkntoueHne nHaukaumm npomussogutca nobon kHonkow. Mocne Haxa-
TS Ha gucnnee oTtobpa)kaeTca OKHO MHAMKALMM OCHOBHOIO MEHIO Jn-
00 okHO uHAMKaumm napametpa ml (B pexume PABOTA npu yctaHoB-
NIeHHOM 3Ha4yeHun napameTpa OToOp. MeHlo marnoe).

OTknoyeHne nHankaumm npon3BoanNTCA:

- B pexumax HACTPOWKA, CEPBWC — npuHyauTenbHo nocne Bouibopa B

nogMmeHio OTKI1 nyHkTta Bbikn. gucnnen n nocnenyowero Haxartus

KHOMKKU a

B pexume PABOTA — aBTtomatmnyeckn 4veped 60 c nocne OKOH4YaHUS
MaHuNynsuMM c KHomkamu nubo NpuHYAWTENbHO Kak B pexumax
HACTPOWKA, CEPBIC.

5.3. B Tennosbuncnutene B pexummax CEPBUC wnu HACTPOWKA pns

5.4.

KOHTpONupyemoro TpybonpoBoga MOXHO 3agaTb apxuBmpoBaHme nnbo
mMaccel (T) nnbo obbema (M3) TennoHocutensd. [ns 4yero B meHio YCT /
Pacxon napameTtpy B apxuBe pacxoa 1(2,3) yctaHaBnmBaeTcs cOOT-
BETCTBEHHO 3HayeHVe Macca nmbo oobeM.

NMPUMEYAHWME. B npouecce skcnnyaTtauun TB Bug 3agaHHoro ap-
XMBMPYEMOro NapameTpa (Macca unn obbem) U3MEHSATb HEe PEKOMEH-
AyeTcs, Tak Kak nocrne BbINOSIHEHUA JaHHOW onepauumn ang Bcex paHee
3aPUKCUMPOBAHHbLIX apPXMBHbLIX YMCMOBbLIX 3HaYeHu OyayT MHAMUMPO-
BaTbCs HAMMEHOBaHWE NapameTpa U eauHULa N3MepeHus, COoTBETCT-
BYlOLLIME BHOBb 3aJaHHOMY BuAy napameTpa apXmBMpOBaHUs. TO ecTb
4YnCroBble 3HA4YeHMs, 3adPUKCMPOBaHHbIE B apxuBax ANda npexae 3a-
AAHHOro napamMmeTpa, OCTaHyTCA HEU3MEHHbIMM.

Bo3MOXHO nameHeHve eanHUy, N3MepeHUs UHOMLUPYEMBIX TEKYLLUMX W
ApPXUBHbIX 3HAYeHWN TEenrnoBOW MOLWLHOCTM W KONM4YecTBa TEnnoThbl C
nomMmouwbio napametpa EguHuubl Tenna B nogmeHio UH®. Npu ycta-
HOBMEHHOM 3HadeHun [k napameTtpa EaMHuMubl Tenna Ha gucnnee
KK 3HayeHuns TennoBon MOLLHOCTU U KONMYecTBa TennoTbl OyayT uH-
AnumpoBaTbCa ¢ eanHuuamm namepenuns IN'x/y v IF'Ox, a 3Ha4eHun Kan
— ¢ egMHnuamun namepenus Nkan/u v MNkan.
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5.5. B cnyyae nponagaHuna BHelwHero nutaHus TB nepexoguTt Ha nuTaHue

OT akkymynsitopa. B aTom cnyyae He pekoMeHayeTcs:

- 3agaBaTb 3HaYeHue nepuopa 06paboTkM M3MepUTENbHON MHOpMaLMK

meHee 360 c B meHio YCT / HakonneHue / Tob6p BCce peXXumbl C NUT.;

- YCTaHaBnBaTb aKTMBHbIN peXxunm pa6OTbI MMNYJNbCHbIX BXOOO0B;

- yacTo nonb3oBaTbca nHankaumnen XKU;

YyacTto obpawaTtbca Kk TB no uHtepdency RS-232 (Hanpumep, Mcnonb-
3oBaHue TB B ceTu npmnbopos.).

BHUMAHMUE! Bo unsbexaHune ObICTporo paspsga akkymynsitopa
TENnnoBblMUCNUTENS He [JonyckaeTcss WCnonb3oBaHWe uHTepdenca
RS-232 npu ycTaHOBMEHHOM 3Ha4YeHUW AByHanp. napameTtpa Ynpas-
neHue.

Kpome Toro, cnegyet y4yecTb, 4YTO akcnsiyatauma TB npu Temnepa-
Typax, Gnu3KMx K rpaHUYHbIM 3HAYEHWsIM AOMYCTUMOro AuanasoHa,
TaKxke yBernmunBaeT CKOPOCTb pa3psana akkymynaropa.

Mpn BbINONHEHUN TpeboBaHWMI M pekoMeHAauun pyKoOBOACTBA MO
3KcnnyaTaumMm MOSHOCTLI0 3apshKEeHHbIM akkymynstop obecnedmnBaeT
nogaepxaHue pabotocnocobHoctn TB npu OoTCyTCTBMM BHELUHErO Nn-
Tauus 0o 14 gHen. Mocne BOCCTAHOBIEHUS BHELUHETO MUTAHUA aKKy-
MYNATOP HayvMHaeT noAsapsbkatbcsA. OnuTenbHOCTb MOMHOro 3apsga
aKKyMyrnsitopa coctaBnsieT He bonee 4 yacos.

5.6. OOHUM M3 NPU3HAKOB CHIKEHMWS 3apsaa akkymynsitopa 40 YPOBHS, KO-

roa TB npekpatnuT pyHKUMOHMpPOBaAHWE, ABMSETCHA HeycTon4mBasa UHOU-
Kaumsa cumBonoB Ha akpaHe KK (n3obpaxxkeHne ncuesaet 1 BHOBb MNO-
asnsetcd). Nocne nosBneHus ykasaHHoro adpdekta TennoBbIMUCIIN-
Tenb MOXeT NpoJomkaTb paboTy eLle OKONO CeEMU AHEN (MpuU YCroBuw,
41O He ucnonb3dyetca XKW n nHtepdenc RS-232, a TB Haxoautca B
pexume PABOTA).

5.7. Nocne BoccTaHOBNEHUA NUTaHUA TB 1 BKNOYEHUA OAUCMNEs TEennoBbl-

5.8.

YUCNUTENS BO3MOXHA MHAUKALMSA OOQHOIrO UM HECKOMbKNX COODLLIEHNI.
CopepxaHne cooOLLeHun U NopsAoK AEWCTBUIM NMonb3oBaTens npu mnx
nossneHuun npuseaeH B [Npunoxexusax O v E.

[MepepblB B aNeKTpONUTaHUM TENnoBblYUCIIUTENS (B Crydae MOSHOro
paspsga akkymynatopa) He NpuUBOAUT K OBHYNEHWIO HaKOMMEHHbIX K
MOMEHTY nponagaHusa nutaHusa 3HadeHnn ml (2,3), W1 (2,...,6), THap,
Tnp, V1 (2,3), vuanuyupyembix B meHto U3M. HakonneHHble 3HayeHus
napameTpoB COXPaHSIOTCH, a Nocrne BOCCTAaHOBMNEHUA NUTaHUSA — Npo-
A0SDKalT HapaLMBaTbCS.

He pekomMeHayeTcsi MCMONb30BaTh apXMBHbIE AaHHbIE ANS OTYETOB
3a OHW OTCYTCTBUS anekTponutTaHus npubopa.
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6. BOSMOXHbIE HEUCTIPABHOCTU

6.1. B npouecce ¢yHKLMOHMPOBAHMS TEMNNOBLIYUCIUTENS MPOU3BOAUTCS

anarHocTtuka coctosHua TB, MNP u MT. INpn BO3HUKHOBEHMN HEUCNpaB-
HocTM B paboTte TB Ha agucnnen BbIBOOUTCHA COOTBETCTBYHOLLEE COO6-
LeHme.

6.2. Bo3HUKLWINE HEUCNPaABHOCTN OTOOpaXkatoTCs:

6.3.

OOHVMM UMM ABYMS BOCKNMLUATENbHBIMM 3HAaKaMU NpU UHAMKAUMK TEKy-
LLIMX 3HAYEHUIN N3MEPSIEMbIX NAapaMeTPOB;

3HaKOM «x» B 3HAKOMO3WULIMOHHOM KOAE COCTOSIHUS CUCTEMbl U3Mepe-
HUA NPU UHOVKALMKA TEKYLLMX U apXMBHbIX 3HAYEHUA U3MepsieMbIX na-
paMeTpoB;

3HaKOM «x» B 3HAKOMO3ULMOHHOM KOAE COCTOSIHMS cucTembl TB npwu
WHAMKALUMUN apXMBHBIX 3HAYEHUI N3MepPSieMbIX NapamMeTpOB;

cooOLleHnem o Buae HencnpaBHOCTN, NHOANUMPYEMbBIM NOCIE€ aKTuBu-
3alkln OKHa Koga COCTOAHUA.

Bua v copepxaHne nHaukaumMm 3aBuUCUT Takxke OT BUAA Heucnpas-
HOCTU W YCTaHOBIMEHHbIX 3HAYEHWN HaCTPOEYHbIX NapameTpoB COOT-
BETCTBYIOLLIEro KaHana. Hactporku kaHanos 3agatorcs B mMeHio YCT
(pnc.A.2 — A.5).

[ns BbiIBOAA Ha MHAUKaLMO cOObLLEHNA O BMAAX HENCNIPABHOCTEN,
3aMKCUPOBaAHHbIX B KOAE COCTOsHUSA, Heobxoammo B mMeHio U3M oT-
KpbITb OKHO KOJa COCTOSHUSA U aKTUBM3MPOBATb €ro, HaxkaB KHOMKY

a, nocre 4ero KHornkamum @ @ nepebpatb coobueHnsa o6

OTMEYEHHbIX B KOJE COCTOSIHUS OTKa3ax WM/UNn HewTaTHbIX CUTyauusix.
AHanormyHbiM o6pasoM BbIBOAATCA HA UHAMKALMIO COOOLLEHUS O BU-
Aax HeucrnpaBHOCTEN, 3apMKCMPOBaHHbIX B KOAE COCTOSIHMS, NpU Npo-
CMOTpE apXUBHbIX JaHHbIX.

BoaMoXHble HencnpaBHOCTWU, HOMepa MO3ULMIN Koda COCTOSIHUSA U BUG
coobuieHnn Ha nHamkaTope npusedeHbl B Tabn.[.1, a peakuun TB Ha
HencnpaBHOCTU U peKOMeHAaUMn No ux yctpaHeHuno — B Tabn.E.1, E.2.

[nsa Beibopa Hy)XHOW pekoMeHaaunn HeobxogmMmo:

a) onpeaenuTb HauMeHoBaHUe HeENCNPaBHOCTU, 3adUKCUPOBAHHOE B OKHE

Koada COCTOAHUA,

0) Bbibpate Tabnuuy (Tabn.E.1, E.2), cogepxaluyro COOTBETCTBYOLLEE

HavMMeHoBaHMe HeucnpaBHoCTK (cTpoka «CoaepkaHue UHAMKaUMUM );

B) B Tabnuue onpeanenuTb CTonbel, B KOTOPOM yKa3aHbl HACTPOKWKK (On-

uuun), coBrnagaroLne ¢ HacTpomkamu, 3agaHHbiMu B TB;

r) BOCMOMb30BaTbCA pPEKOMEeHOAUMen MO YCTPaHEeHW0 HEWUCNpPaBHOCTMH,

npuBeaeHHOM B siuenke Tabnuupl.

6.4. HencnpasHocTb lpeBbiweHue 4actotbl MP1 (2, 3) o3HavaeT, 41O

NPEBLILEHO A0MNYCTMMOE 3Ha4yeHWe 4acToTbl Ha MMMYNIbCHOM BXOAe
TB, KOTOpoe CoCTaBnseT:
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6.5.

10 My — AN aKTMBHOIO pexmnma paboTbl UMNYMbCHbLIX BXOAOB;
100 Ny — Anga naccuBHOro pexxmma paboTbl UMMYNbCHBLIX BXOA0B.

Heobxoanmo npoeepntb 3Ha4YeHMe BeCa MmMnynbcCa, YCTaHOBJIEH-
HO€ B pacxogomepe n TenJ1oBbIYUCTINUTETE.

HeuncnpasHoctb Otkas NP1 (2, 3) dmkcupyetcs, ecnn B Te4eHne Npo-
MEXyTKa BPEMEHW, COOTBETCTBYHLLEro nepuogy o06paboTkM AaHHbIX
TB, HO He KOopo4ve 3a4aHHOroO BPEMEHMU MPOBEPKM MMMYIbCHbBIX BXOLOB
oTcyTCcTBOBan curHan tpebyemoro ypoBHs ot MP.

Bo3MOXHbIMU npuymMHamn dukcaumm HeucnpasHoctn [P moryt
ObITb:

OTCyTCTBME NUTaHus cooTeeTcTBytowero P, oT BbIXOQHOro Kackaga
KOTOPOro B aKTUBHOM peXuMe NoAnuTbiBAaeTCA UMMyIbCHbIM Bxog TB,
HaxoA4dALWNNCS B MACCUBHOM pexmnme, nnbo OTCyTCTBME CBSA3M C 3TUM
Mne;

naccuBHbI pexum padoTtbl Bxoga TB (nepekntodatens SK1 ycraHoBs-

neH B nonoxeHne OFF) npu yCTaHOBMIEHHOM MAaCCUBHOM peXume pa-
60TbI BbIXOAHOrO Kackaga pacxogomepa.

TB Ha HeucnpasHocTb OTka3 NP1 (2, 3) B cooTBeTCTBUM C yCTa-
HOBMEHHON peakumen cpabatbiBaeT B o4YepeagHOM uukne obpaboTku
AaHHbIX. Peakuusa 3agaeTtca npu HacTtpovike npubopa u3 cnegyrowiero
cnucka (meHio YCT / Pacxop):

HeT peaKkuum;

- AOroBopHoOe 3Ha4vYeHune,

- cpegHe4YyacoBoO€e 3HA4YeHue,

- OCTaHOB HaKoMnneHus.

6.6.

CpegHevyacoBOe 3Ha4YeHMe paccuMTbiBaEeTCAa Kak cpeaHeapudgme-
Tnyeckass BenuunHa 3a 3 yaca 6Ge3oTkasHoM paboTbl B TeyeHune Mno-
cnegHux 6 Yacos.

Mpn yctaHoBke onga napameTpa YCT / Pacxopn / Tnpos. NP1 (2,3)
3Ha4veHuns 0 npoBepka cBA3u ¢ 1P He npon3BoauTCS.

BHUMAHME! NMpn Ha3HayeHun peakuum TB Ha OTtka3s MP1 (2, 3)
cnegyeT yuuTbiBaTb, YTO KOppekTHas obpaboTka AaHHOW HeUcnpaBHO-
CTWN BO3MOXHaA:

- Nocne oKoH4YaHnA 4Yaca, B KOTOPOM Oblna Ha3HaveHa peakuuna oc-
TaHOB HaKoMeHwus,

- No ncreyeHnn 3-x YacoB 6e3oTkasHon paboTbl MNP nocne HasHa-
YeHUs1 peakuMn QOroBOPHOE 3Ha4YeHue NN cpefHeYacoBoOe 3Hauye-
Hue.

HewncnpasHoctb OTtka3 MT1 (2, 3) o3HayaeT, YTO M3MEpPEHHOEe 3Have-
HMe TemnepaTypbl BbIWO 3a AOMNYyCTUMbIE Npeaenbl Unn npousoLlen
oTtkas NT. Npu nogaBneHnn nHankaumm otkasa Heob6xoanmo:

NpOBEPUTb NPaBUIbHOCTb HOMWHANBHOW CTAaTUYECKON XapaKTePUCTUKN
npeobpa3oBaHUs, HOMUHANbLHOIO 3Ha4YeHUs1 conpoTuBneHus (RHOM), a
TaKkKe 3HayeHUn HwxkHen (HwxkH. amnan. t) n BepxHen (Bepx. aman. t)
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6.7.

rpaHnubl gManasoHa nsmepeHun, 3agaHHolx, B TB gna MNT gaHHoro ka-
Hana;

NpoBepuTb UernocTHocTb NnHun ceasun MNT ¢ TB n ucnpasHocts MT ny-
TeM NPO3BOHKN. NMpn HEOBXOOUMOCTN YCTPaHUTbL paspbiB UM 3aMEHUTb
MT.

lNpn oTkase ogHOro U3 gaTynMKoB cornacoBaHHon napsbl MNT gomkHa
Npoun3BoaMTbLCA 3aMeHa 0bomx npeobpasoBaTtenen cornacoBaHHOM na-
pbl.
Mpn oTkase akkymynaTopa nocne HaxaTtus nobon KHOMKU Ha Knasua-
Type He BKNIYaeTCcs WUHAMKaUMS TennoBbIYUCNUTENS, HA KOTOPbIW MNo-
AaHO BHellHee NuUTaHwe, daxke Mocrie nepesanycka ero no HaxaTuio
KHOMKn SK2.

3ameHa akkyMynatopa B TEeYeHMEe MEeXMNOBEPOYHOro MHTepBana He
TpebyeT nosepku TB.

6.8. Bo3aMOXHble HencnpaBHOCTU (DYHKLUMOHUPOBAHUS TEMMOBbLIMUCIINTENS,

6.9.

BMA coobLleHnsa 0 HemcnpaBHOCTU NpuBeadeHbl B Tabn.E.3.

CoobuieHnss 0 HemcnpaBHOCTM TB nMHANMUMPYIOTCS NpU BKIKOYEHUN
ancnnes.

Ecnun gencteusa, npegnpuHATbIE B COOTBETCTBUM C YKa3aHHbIMU BbiLle
pekoMmeHaaumamMm, He NPUBENU K BOCCTAHOBIIEHNIO HOpManbHOW pabo-
Tbl n3genus, cnegyet obpaTnTbCsl B CEPBUCHBIV LIEHTP (perMoHanbHoe
nNpeaCcTaBUTENLCTBO) UM K U3roTOBUTEMO U3genusa Ansa onpeneneHuns
BO3MOXHOCTM AarnbHenwen akcnnyatauyum TB.
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7. OBPABOTKA HELUTATHbIX CUTYALUM

7.1. HewratHasa cutyaumsa, Bo3HuKarowas B pabote tennocmctemMbl, UKCH-
pyetca B TB npu BbinonHeHuu kputepus gukcaumm HC, 3agaHHoro B
Bnge opmynsl (Mpunoxerue IN). NMpun 3TOM B 3HAKONO3ULMOHHOM KOAe
COCTOSIHUS U3MePEHUI OoTobpaXkaeTCcsa 3HaK X, a Npu UHOMKAUUN n3me-
psieMblX NapamMeTpoB — OANH UMW ABa BOCKNMLATESbHbIX 3HaKa.

B 3aBucumocTun oT 3agaHHOM peakumn, B TB moxeT BbiTb Npoaon-
XKEHO UK NpekpaLLeHo HakonneHe Tenna.

MPUMEYAHWE. UHankaumio cumBona ! npu HeobxoanmMocTn MOX-
HO OTKMOYUTL NporpaMmHO B MeH YCT / HewTaTtHble cutyauum /
HCXx, yctaHOBMB 3Ha4eHne HeT ans napameTtpa HCx otobp. ’ ! .

7.2. Ecnu BbLINOMNHEHO YCroBue (puKcaumm n B KavyecTBe peakumm Ha He-
LTaTHYIO cuTyauuio 3agaHa HakonneH. naer, To:

- B OKHE TEeKyLlnXx 3Ha4YeHUN n3MepdeMbiX MapamMmeTpoB NHONLMPYETCA
OAWMH BOCKNMUATENbHbIN 3HaK,;

- NnpogorkaeTcsa Hakornenne W1,..., W6, m1 (2, 3), V1 (2, 3), THap;
- BKIntoyaeTtcsa cooteeTcTByowmin cyetumk T HC1 (2,...,5).

7.3. Ecnn BbINONHEHO yCroBme (uKcaummn HewTaTHOM CUTyauum n B Ka4ecT-
BE peakuuu Ha Hee 3agaHa HakonneH. cton, T0O:

a) B OKHe TeKyLUMX 3HAYEHUN U3MepPSIEMbIX MNapaMeTpoB MHAULMPYHOTCS
ABa BOCKNMLATENbHbIX 3HaKa;

6) NpekpalaeTcs HakonneHme:
- THap;
- W1,..., W6, ecnu 3agaHa onumsa OctaHoB no HC gna: W;
-ml, m2, m3 (V1, V2, V3) u W1,..., W6, ecnu 3agaHa onuns OctaHoB

no HC gna: m,V, W,
B) BKNto4vaeTcs cooTBeTcTByowmmn cyetdynk T HC (2,...,5);
r) BKNto4aeTcs cHeTynk Tnp.
7.4. HewTaTHaa cutyaumsa He pukcmpyeTcs B criyvae:

- OTCYTCTBUS 3aiaHHOW (popMynbl yCnoBUA OUKCAUUW HeLTaTHOW Cu-
Tyaumn (Y1 (2, 3, 4, 5) = He 3apgaHo);

- UCMOMb30BaHUS HEKOPPEKTHbIX 3HAYEHMI MaccoBoro pacxoga B dop-
MyJIie YCMOBMS HELUTaTHOW CUTYyaLuu;

- B MEXOTOMUTENbHbLIN CE30H MPU UCMONb30BAHUM «JIETHUX» DOPMYI
(meHto YCT / ®opmynbl, HC: neTHue).

HeKkoppeKkTHbIM cuMTaeTca 3HadveHue pacxoda, AN KOTOporo
cnpaBeannBo OHO U3 YCIOBWIA:

- MpEeBbILEHa YacToTa Ha UMNyrbCHOM Bxoae TB;

- npounsowen otkas NP n ucnonb3yetcs (3agaHa nMbo BCTynuna B Aen-
CTBME) peakuns OCTaHOB. HaKonm..
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3HayeHne napameTpa OCTAeTCsi HEKOPPEKTHbIM U Nocne npuceau-
BaHMS 9TOMY napameTpy 3HayeHusi No popmyrie peakumm Ha HewTaT-
HYIO CUTyauuio.

24



NMPUNOXEHUE A. Cuctema uHOUKaummn

Cucrtema MEeHI0 U OKOH, a Takke CBA3en Mexay HUMW npusBefeHa
Ha puc.A.1-A.7. MNepeyveHb 0603HAYEHWU, UCMONb3yeMbIX B PUCYHKaX,
npueedeH B Tabn.A.1.

Tabnuua A.1
Bua anemeHTa HasHauyeHune
YCT HaumeHoBaHne MeHio.
Oo6tbLem HanmeHoBaHMe NogMeHto, MyHKTa MEHI0, KOMaHbl Ui napameTpa.
X, XXX Hepenaktupyemoe 4icnoBoe 3HavyeHWe napameTpa nvbo pedakTu-

poBaHWe NPOV3BOAUTCS B APYroM OKHe.

i

MopaspsaHo pedakTMpyeMoe YMCIIOBOE 3HaYeHUs napaMeTpa.

OeHb Hedernu

3HayeHve napameTpa ycTaHaBnueaetca npubopom. Hagnuck oTo-
BparkaeT CMbICIOBYIO CyTb NapameTpa.

< HeT >

3HayeHne napameTpa 3ajaeTcs nofb3oBaTenem nytem BblbOpa n3
cnncka. Hagnvcu B yrnoBbIX ckobkax 0003Ha4alT BO3MOXHbIE 3Ha-
YeHunda napameTpa.

©

OKHO UNKN NYHKT MEH0 (NapameTp) UHONLMPYETCS TONBbKO B peXume
CEPBUC.

®

OKHO Mnn NyHKT MeHto (MapameTp) HAULMPYETCS TObKO B pexume
HACTPOWKA.

)

OKHO WnM NyHKT MeHto (napameTp) WHAMLMPYETCS B pexvmMax
CEPBUC n HACTPOWKA.

3Ha4okK O
c 00o3HavYeHnem
pexuma OTCyTCTBYyeT

OKHO 1N NYHKT MeHto (NapameTp) MHAULMPYeTCs BO BCEX pexumax:
PABOTA, CEPBNC, HACTPOUKA.

[c]

Mopandukaums napameTtpa (NapamMeTpoB) UMM Nepexos B OKHO HUX-
Hero ypoBHs1 BO3MOX€EH TONbko B pexume CEPBUC.

(1]

Moandukaums napameTtpa (napameTpos) unu nepexop B OKHO HWX-
Hero ypoBHs1 BO3MOXeH Tonbko B pexume HACTPOUKA.

[cH]

Moandukaums napameTpa (napameTpoB) UMK nepexon B OKHO HWX-
Hero ypoBHsi BO3MoXeH B pexumax CEPBVC n HACTPOUKA.

3Hayok D
c ob603HaYeHnem
pexuma OTCyTCTByeT

Moawndukauus napametpa (napamMeTpoB) BO3MOXHa BO BCEX Pexu-
max: PABOTA, CEPBNC, HACTPOUKA.

v , - [Mepexoa no HaxaTuo KHOMKN o
T , N [Mepexoa no HaxaTuo KHOMKN G
¢ Mepexoabl MO HaXaTUO KHOMOK , @
o Mepexoap! MO HaXaTuo KHOMOK @, @
—— Puc. A.1 Ykasatenb nepexoaa Ha ApYyrovi PUCYHOK.
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OTKJ'I

| BbIKn aucnneu

i>PecTapT HeT<ja>

OT Bc .00 xxxx
[o Bc xx.xx.xxxx

U3M [« YCT |« APX || WUHD
.| T J7 .8 T J7
Puc.A.2 Puc.A.7 TennosbluucAMTENb
MpubopHbIe
<H pqacil =>Puc.A.3 H BEP. XX.XX.XX.XX
£ 2
2 H TeKywumn pexmm
<H Hakonnenue |'={>PUC-A-3 HaUMEH. pexuma
2 - 3aBoackon |-|omepE
<H Temnepatypa |'={>PUC-A-4 aooooaaoog
z 2
a Homep ob6bekTa
<H  Oaenenue |n:{>Puc.A.5 aoaogaogng
3 c 2
a EavHuubl Tenna
<H Pacxoa =>Puc.A.5 Ox <«kan >
2
<2 @ a NeTHee Bpems
G- Bbluncnenune G3 rog; 70007
no MP3 % —
<no G1,G2 >
$
®opmynsl, HC @
3afaHHble
< neTHue >
S
H HewrTaTtHble
CUTyaLuu
a PacyeTHble *
¢opmynbl
c 2
<H CBs3b |I:{>PUC.A.6
*

- nopsi0ok 8eo0a pacyemHbIX ¢hopMysi, ycrosul ukcauuu Hewmam-
HbIX cumyauyul U peaKkyuu Ha HUx ornucaH 8 .4.3.3, npumepsbl 8800a - 8

lNpunoxeHusx Bu I

Puc. A.1. CocTaB 1 CTPYKTypa MEHIO TeNNOBbIYUCTIUTENA.
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Puc.A.1
= N3M *

-~ -
m1(2,3) T v
a XXX XXX
- t1(2,3) npeob C $
XXX XX [ THC12..5)  u *
2 XX, XX
- W1(2,...,6) rox 3
exxx,XXX | TIP123) y ¥
Bpewms XX XX XX X
i OeHb Hederu XX XX XXXX @ nePi(2 3)¢F My
- 3 ' K XXX, XX
N 3
XXX, XX q@hXB KIDK/KF
— 3 - XXX, XXX
" s
XXX, XX @ h1(2,3) KIDK/Kr
2 - XXX, XXX
- CocTosiHue <
3HaKomno3. Koo cocm. usmep. qu/ pXB Kr/m3
— 2 _ XXX, XXX
TOGP. MeHIo <
H nomnHoe @p1(2,3) Kr/m3
_ 3 — A XXX, XXX
1(2,3) M 2
- XXX, XXX @nn(z,s) R Om
3 < XXX, XXX
E1(2,....6) [y * 3
H XXX, XXX i
g t1(2,3) m3am °C
_ 7 > * H XXX, XX
1(2,3) /4 $
\n xxx0 | | | °C
% H XX, XX

* - He omobpaxaemcsi 8 pexume PABOTA npu ycmaHo8MeHHOM 3Haye-
Huu Omob6p. MeHIo Masioe

** - He omo6paxaemcs 8 pexume PABOTA npu ycmaHO8/1eHHOM 3Haye-
Huu Omo6p. meHro 6e3 Hacmp.

Puc. A.2. CocTtaB u cTpyKTypa MeHio «U3M».
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MpnbopHbIe
Yyachbl

AN é
P Koppekuus c P
+ (-) 00
3

INleTtHee Bpems

4 pas3pelueHo

< 3anpeLleHo >

@5 > en
Bpems

S o ooonoo

Puc.A.1
]

$
@ YacTtoTta |<|3ap|.|,aE
S ru: oo oo

Puc.A.1
= HakonneHue

<

Tobp BCce pexumbl
C NuT. C: aag

3

To6p pex. PaboTa
6e3 nuT. C: oan

3

OcTtaHoB no HC
m,V,W < W>

3

HakonneHue
npeT < He nget >

2

COpocuTtb Hakonn.
3HaYeHwus: HeT < aa >

[0
T

2]

2]

[0
I

H

2]

© T@ T T T

ﬁ)

Puc. A.3. CoctaB 1 cTpykTtypa MeHro «YCT / NMpubopHble Yyacbl», «YCT / Ha-
KOnneHuey.
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Puc.A.1
= L Temnepatypa

T <
CH
] txB (3uma) °C D
| [ / [T
£
CH
txB neto D
- He NpuMeHsieTcA
< npyMeHsieTca>

txB nerto mecsubl:

¢ |c_ﬂ| S

c //77mo 10
txs neTo¢ °C [cH
K o007
E 3 v

Ona t1(2,3) npeoo:

—
* e
Twn MNT1(2,3)
q HCX mepmodam4uka
nT1(2,3) R? (o) @
: Hom Om
4— [ T
H * t1(2,3)°C 'c_ﬂ|
VXKH. gwan.
N +H)
£3 =
Bepx. amnan. t1(2,3)°C
] +(-) L1400
t1(2,3) . °C @
1 ,3) AOroB.
+(-)
3
Mpu otkase MNT1(2,3) 1cH
—— Hakonn. W woeT
< Hakonn. W cton >
3 : I'IT1 (2 3) 'c_ﬂ|
aB. HOMe

Ona t1 npeob6:

(tuam )

| t1 poros

Onsa t2 npeob6:

[ t1 npeob )
{2 nam

L 2 goros

[ns t3 npeob:

(12 npeob
t1 npeob
t3 nam

| t3 poroB |

Puc. A.4. CocTaB u cTpykTypa MeHio «YCT / Temnepatypa»
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Puc.A.1

— NaBneHue
<
PxB a6c. MMa €A
‘ 7,000
3
CH
P1(2,3) abc¢. MMa D
o.000
PucA. 1=

<}:-I1 Pacxon
AN é .

Ucnonbayetcsa MP1(2,3)
pa <Het>

3
Bxopa ot NP1(2,3)
NacCUBHbIN < aKTUBHbIN >

3
AkT. ypoBeHb MP1(2,3) =
HU3KUMN < BbICOKNI >
£3
T npos. MP1(2,3) ¢
ain
2

MP1(2,3) Kp wmn/n
4, 00oon
v CH

B apxuBe pacxoa1 (2,3)"
obbLem < mMacca >

2 cn
A G1(2,3) poroB. T/u

gooaag

N
Q1(2,3) moros. w3y =1
o aooon

i - (cH]

Mpwu otkase MP1(2,3)

OCTaHOB Hakon.
cpeaHeuvac. 3H.
[OroBop. 3Hau.
HeT peakuun

* o
m1l (2,3) B pacyetsl W
| BXOAMUT < He BXoauT >

)

[@
T

2]

H

2]

L 1T 1T 1T 11

-

I

3
3aB.Homep MP1 (2,3) @
aaooaooong

Puc. A.5. CocTtaB u cTpykTypa meHio «YCT / laBneHue», «KYCT / Pacxoa».
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Puc.A.1
<:| CBa3b

<

D

Ckopoctb GuTt/c
4800
[ 2400]
1200

1

eCc B ceTun
| Aap

aog
3

3apepxka oTB. MC
—

aog
3

YnpaBneHue
AByHanp.
B [ O,EI,HOHaI'Ip.]
HeT

3

Twun coegnHeHuns

< npsimoe
< MoaemHoe >

3

Yucno 3BOHKOB
\m oan

N

NHTepBan 10 mc
q_ P

aog
I

- Mam Rx Ow Tx
paH XX XX XX

Puc. A.6. CocTaB u cTpykTypa MeHio «YCT / CBA3b».
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Puc.A.1

= APX
k T T
Yac Cyt [« ) Mec |——] Ouuc
T T < T
< MecsyHbil apxue OuncTuTtb
L Cymod4Hbili apxue HeT < pja>

Yacoeoli apxue

OkHa uHOuKauuu 0aHHbIX
byghepHO20 Hakonumerss

Bpewms (Tekyw.)
XXXX XX XXXXXX

It

Bpewms (apxuB.) |,
XX XX XX XX XXXX |

N
A 4

Bpewms (apxuB.) |, OkHa uHOukauuu
XXXX XX XX XXXX | apxueHou 3anucu N-1

Bpewms (apxuB.)
XXXX XX XX XXXX

S
h 4

OkHa uHOuKauuu
apxueHou 3anucu N

A 4

A d

OkHa uHOuKauuu
apxugHou 3arnucu 0

'S
y

* - 1opsI00K MpocMompa apxugos rnokasaH Ha puc.b.1
** - cmpykmypa apxuegos ripusedeHa 8 pasoesie 4.4

Puc. A.7. CocTtaB 1 cTpyKkTypa MeHIo «APX».
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NMPUNOXEHUE b. O603Ha4yeHue U Ha3Ha4vYeHue Knasuartypbl TB.

Ta6nuua B.1

"padmnueckoe
obo3HauyeHne

HasHaueHne KHoMKkn

™)

1. Mpwn BbIGOPE NYHKTA MEHIO — NEPEMELLEHNE BBEPX.

2. Mpw ycTaHOBKE CUMBOJSIBHOWM BENMMYUHBI — NEPEMELLLEHME MO CMUCKY BBO-
AVMbIX CUMBOJSIOB BBEPX.

3. MNpwn ycTaHOBKE 3HAYEHWUSI YNCIIOBOW BENUYUHBI — YBENUYEHNE 3HAYEHUS
paspsaa.

4. B OCHOBHOM MEHI0 — yBenunyeHue KoHTpactHoctu gucnnest XKKU.

(¥)

1. Mpw BbIGOPE NYHKTA MEHIO — MEPEMELLEHNE BHUS.

2. Mpw ycTaHOBKE CUMBOJSIBHOWM BENMMYUHBI — NEPEMELLLEHME MO CMUCKY BBO-
AVMbIX CUMBOSIOB BHU3.

3. MNpun ycTaHOBKE 3HAYEHMS YNCNOBOWN BEMUYMHBLI — YMEHbLUEHME 3HAYEHMUS
paspsaa.

4. B OCHOBHOM MEHI0 — YMeHbLUeHne KoHTpacTHocTh gucnnest XKKU.

1. B OCHOBHOM MEHI0 — NepeMeLLEeHNe Kypcopa Nno CTPOKE MEHIO BNpaBo.

2. lMpwn ycTaHOBKE CUMBOJMbHbLIX UMW YUCIOBBLIX BEMMYMH — MepemMeLleHne
Kypcopa Ha nose wunuv paspsg yucrna Brnpaso.

3. MNpu BbIGOPE NapameTpa — yBENMYEHUE YNCIIOBOrO MHAEKCA BYKBEHHOMO
0603HayeHnsa napameTpa.

4. B okHe BblbOpa BpeMEHM apXMBHOW 3anMvUCu — NEpPexoq K apXMBHbIM na-
pameTpam B 3arnucu.

g

1. B OCHOBHOM MEHI0 — NepeMeLleHne Kypcopa no CTPOKe MEHHO BIEBO.

2. MNpn ycTaHOBKE CUMBOSbHBLIX UMW YUCMOBbLIX BENMUYMH — NepeMeLleHne
Kypcopa Ha nosne unu pasps Y1cra Breso.

3. Mpwn BbIGOPE NapameTpa — yMEHbLUEHNE YNCIIOBOro nHaekca 6ykBeHHOro
0603HayeHnsa napameTpa.

4. Mpn NpoCMOTPE apXmMBHbIX NapamMeTpPoB — Nepexon K OkHYy Bbibopa Bpe-
MEHW apXMBHOW 3anucu.

1. MNMepexon B BbIOpaHHOE MEHIO / OKHO HUXKHETO YPOBHSI.
2. Bxoa B pexum pefaktMpoBaHusi napameTpa.
3. 3anncb yCTaHOBNEHHOMO 3HAYEHUsI NapaMeTpa, BbINOMIHEHME onepaumm.

1. Bbixog B MeHI0 / OKHO 6051e€e BbICOKOrO YPOBHSI.
2. OTka3 OT 3anncyn U3MEHEHHOro 3Ha4YeHMs napameTpa, BbINOIHEHUSA one-
pauumn 1 BbIXOA U3 peXrMa peJakTUpoBaHWs napameTpa.
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———————— crnedyrouwezo €3
I OKHO uHOUKauuu | apxueHo20 napamempa |
4—°—| cnedyrowezo uHmepsana . TTT0TTT == *

O6o3Ha4YeHusi Ha PUCYHKe:

- - nepexo0d no Haxxamuro KHOMKU (2J.
. & _nepexod no Haxamuro kHonku (€):
.+ - nepexod o Haxamuto KHOMKU Q).
.t - nepexod no Haxamuio krorku (M.

Puc. B.1. Nopsgok npocmoTpa apxmBoOB.
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NMPUNOXXEHUE B. NMpumep BBOAA pacyeTHbIX chopmyrn

B kauyecTtBe npumepa nokasaH BBOL HWXENpuBEOAEHHbIX (PopMyn
no pacyeTy Tensia ansa TennocucTemsl, ndobpaxeHHon Ha puc.J1.8:

W1 =mi-(hy — hg); Wy =W; — Wy,
W3 = my-(hz — hg); Ws = Ws3;
W3 = my-(hy — hy); We = Wy — Wa.

Mopsagok HaxaTusa KHOMOK Mpwu BBOAE pacyeTHbIX dhopMyn U BUA
NMHOMKaUMM Nocne HaxaTusi KHOMOK npuBeaeHbl B Tabn.B.1. Ha skpaHe
KK moryT nHanumpoBaTbCs pacyeTHble oOpMYyIibl, UICXOOHLIN BN, KO-
TOPbIX MOXET OTNMYaTbCHa OT BMAA, NPUBELEHHOIO B NpUMepe.

B ncxogHom coctosHum akpaH XKW BbIKMOYEH.
Ta6bnuua B.1

BbinonHsiemble Wcnone3syemas Bua nHankauum
nencTBus KHOMKa nocne HaxaTusi KHOMKK

1 3

(U3M YCT APX WH® )
A

(MU3M YCT APX WHO® |
A

L J

1. BkntoyeHue XK.
lMpoussodumcs nymem Haxxamus 5110600
KHOMKU.

2. Boibop meHio YCT.
Mocrie 00HOKPamHo20 Haxamusi Kypcop nepe-
Mewaemcsi Ha 00Hy MO3UYUK 8Paso.

3. AkTuBumsauyusa meHio YCT.

MpubopHble
yacbl

4. MNepexon k nogmeHo PacyeTHble
copmynbl.

KHorky Haxxumarom 00 mex rop, rnoka Ha 3Kpa-
He He rnosisumcsi HasgaHue noomeHto Pacyem-
HbIe (hOpPMYIIbI.

5. AkTnBumaaumsa nogmeHo PacyeTHble
copmynbl.

lMockonbky chopmyna W, umeem mpebyembili
8ud, mo ee pedakmuposaHue He rnpou3eodum-
csl.

6. Nepexoa k hopmyrne pacyeTa 3Ha4YeHUs
napametpa W,.

lMockonbky chopmyna W, umeem mpebyembili
8ud, mo ee pedakmuposaHue He mpebyemcsi.
7. MNepexoa k hopmyrne pacyeTa 3Ha4YeHUs
napametpa Ws.

PacuyeTHble
| ¢opmynbl

W1 =
m1(hl- hO)

W2 =
m2 (h2- ho)

W3 =
0

8. AkTuBM3auua crnvcka opmyn pacyeTta
3Ha4eHus napameTtpa Wa. W3 =

B HuxHel cmpoke akpaHa nosiesisiromcs yaro- | <0 >
8ble CKOBKU.

VWY 8 ¢ 08U
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MpoponxeHne Tabnuuybl B.1

1 2 3
9. Beibop hopmynbl pacyeTa 3HauYeHus
napameTtpa Ws. [ W3 = ]
K+oriku Haxxumaromesi 00 mex rop, roka Ha @ @
3KpaHe He nossumcs mpebyembili aud npaesoli ’ <m3(h3-h0) >

yacmu ¢hopMyrbil.

10. AkTnBM3aums dopMyIbl pacyeTa 3Ha-

YyeHus napameTpa Wa.
Mpekpawaemcs UHOUKAUUS y2io8bIX CKOBOK. a W3 =
Ha mecme uyucnogozo uHdekca o603HayeHus! midi(h3- h0)

napamempa ms UHOUUUpyemcs Mmuaarouwjuli
Kypcop 8 gude 4epHO20 MpsiMOoy20/1bHUKa.

11. YcTaHoBKa 3Ha4YeHUs 2 YUCoBOro UH-

Aekca o6o3HaveHMa napameTpa m. [ W3 = )
KHonku Haxumaromesi o mex rop, rnoka eme- @ @ i1

Mo 3HayvyeHus1 3 4yucri08020 UHOekca He bydem mi2i(h3-h0)
omobpaxambCs 3Ha4eHue 2.

12. MNepexog kK nepsomy 0603Ha4YeHUIo na-

pameTpa h popmynbi. @ [ W3 = )

lNocrie 0OHOKPaMHO20 Haxamusi Kypcop yc- 5 (nidl- ho
maraernueaemcsi Ha Mecmo 4ucrio8020 UHOEK- m2(hi3i- )
ca 0603HaqeHus napamempa hs.

13. YcTtaHoBKa 3Ha4YeHusa 1 4YncrioBoro UH-

Jekca nepsoro obosHaveHusa napametpa h
dopmynbl. w3=
KHorku Haxumaromesi 00 mex rop, noka eme- @ @ m 2 (hili- h0)

Mo 3HayvyeHus1 3 4yucrio8020 UHOekca He 6ydem
omobpaxambcs 3Ha4eHue 1.

14. lNepexog kKo BTOpomy 0603Ha4YeHUI0
napameTtpa h dopmynbil. [ W3 = ]
Nocne 0OHOKpamHo20 Haxamusi Kypcop yc- @ i
maHaenueaemcsi Ha MECMO YUCII08020 UHOEK- m2(h1- hi0i)

ca obo3HayeHusi napamempa h.

15. YcTtaHoBKa 3Ha4YeHUs 2 YUCIoOBOro UH-

Aekca ob6o3HaveHunst napameTpa h. [ W3 = ]
KHonku Haxumaromesi 00 mex rop, rnoka eme- @ @ By
cmo 3HayveHus1 0 yucrioeo20 UHOekca He 6ydem ' m2(h1- hi2i

omobpaxambCs 3Ha4YeHue 2.

16. Beog dhopmynbl pacyeTa 3Ha4YeHuUs
napameTpa Ws. W3 =
UHAukayus kypcopa npekpauwjaemcs. B na- a

msamb TB 3anucsisaemcsi popmyna pacdema _m 2 ( hl-h2 )
3HaydeHus napamempa Ws.

17. MNepexon k hopmMyne pacyeTa 3Hade- f )
w4
Husa napametpa W,.

Y

18. AKTBM3aLms cnmncka opmyn pacyeTa
3Ha4yeHnd napameTpa W,.

Ha mecme o603HayeHusi nepeoeo YreHa
¢opmyribl UHOUUUPYemcs Muzarouul Kypcop 8 Lt )
8ude YEPHO20 MPSIMOY20/IbHUKA.

SfS
1
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MpoponxeHne Tabnuuybl B.1

1

19. Bbibop hopmynbl pacdeTa 3Ha4YeHUs
napameTpa W,.

KHonku Haxxumaromcest 00 mex rop, roka Ha
3KpaHe He nosgumcs mpebyembili aud nepeo-
20 YrieHa ¢hopmyrnbl

20. NepeBopg kypcopa Ha MECTO 3HaKa Ma-
TemaTtmyeckon onepauuun B doopmyne pac-
yeTa 3HavyeHusa napameTpa W,.

21. Bbibop 3Haka maTemMaTnyecKkon one-
paunn B oopmyre pacyeta 3HayeHus na-
pameTtpa W,.

KHonku Haxxumaromcss 00 mex rop, rnoka Ha
3KpaHe He rnosisumcsi mpebyembil 3HaK U
8mopoli YrieH hopmyribl

22. lNepexoq Ko BTOpOMY YneHy oopmy-
nbl.

lNocrne 00HOKpPamHo20 Haxxamusi Kypcop yc-
maraenueaemcsi Ha Mecmo Yucsi08020 UHOEK-
ca 8mopozo 4neHa popmyrbl W

23. YcTaHoBKa 3Ha4YeHUst YNCNOBOro UH-
[ekca BToOporo vneHa hopmynbl.

KHonku Haxkumatromcesi 00 mex riop, rioka eme-
cmo 3Ha4eHus 1 4ucnosozo uHdekca He 6y-
dem omobpaxambCs 3Ha4YeHue 2.

W1l - W2

24. Beoa hopmyrnbl pacdeTa 3Ha4YeHus
napameTpa W,.

UHAukayus Kypcopa npekpauwjaemcs. B na-
msamb TB 3anucsisaemcsi popmyna pacdema
3HaydeHus napamempa W,.

w4 =
W1l - W2

[ns BBoga popmyn pacyeta 3HadeHun napameTpoB Ws n Wg He06X0aUMO BLINOSTHUTD
onepaumm no n.n.17-24 Hactosiwen Tabnuupl.

25. Bo3BpaT B OKHO MHOMKALUK
OCHOBHOIO MEHIO.

KHonka G Haxumaemcsi 00 mex rop, no-
Ka Ha akpaHe XKW He 6ydem uHOuyuposamb-
Cs1 OKHO OCHOBHO20 MEHIO.

[I/I3M YCT APX I/IHdJ]
A
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NMPUNOXXEHUE I'. NMpumep BBOAA ycnoBun cpukcaumm Hanm4uusa
HelWTaTHbIX CUTYyalun U peakumm Ha NX Hanu-
yue

CtpykTypa mMatemaTnyeckmx dopmyr, nocpeactBOM KOTOpbIX 3a-
AalTca ycnosusa (KpUTEPUU OLIEHKWM) HANMUYMSA HewTaTHbIX CUTyauun u
peakumn Ha ux Hanuyve B BUAe ornepauvv npucsanmBaHus, NnpuBeaeHbl
Ha puc.[.1, .2

3HayeHne «K» mMmeeT pasmMepHOCTb MapameTpa B JIeBOW 4acTu
dopMynbl Ans cnydas OTCYTCTBMS 3HAKa M BTOPOro uneHa opMyribl
nMB0o NpY HanMUuuM 3Haka CyMMbl.

OX<K+0OX
o L]
0;1; 2; 3* l
< >=
-2000000 ... +2000000
OTCYTCTBYET 3HaAK U BTOPOU YIIEH; +; X

* - UHOeKcChbI Napamempos 8 yieeol U ripasou Yacmu ¢hopMyribl He OOJKHbI
cosrnadame.

Puc. I''1. CTpyKkTtypa M BO3MOXHbIe 3HAa4YEHUA 4YSIeHOB (hOpMynbl KpUTtepus
OLIeHKM Hanun4yms HewTaTHOW cUTyauum.

OX=K+0OX
He 3agaHo*; G 4TT {[
G
0; 1; 2; 3** l

-20000000 ... +2000000
OTCYTCTBYET 3HaK U BTOPOW YreH; +; x

* - ipu eblbope peakyuu Hem npuceaus. chopMyrna omcymemeyem;

** - UHOeKcbl napamempos 8 yieeol U rpasou Yyacmu ¢hopMyribl He OOITK-
Hbl cosrnadame.

Puc. I'.2. CtpykTypa U BO3MOXHble 3Ha4eHUs1 4YrieHOB (popMynbl peakuuu
(onepauuu npucsanBaHus).

O6e chbopmynbl 6nMM3KKM MO CBOEW CTPYKTYype, MO3TOMY B KayecTBe
npumepa nokasaH BBOA B TEMMOBbIYMCINTESNb YCIOBUSA HELUTATHOW CU-
Tyauuu:

G2 > Knp'Gl,

rae Knp — KoadpumumeHT npesbllleHnsa pacxoaa.
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Bynem yctaHaBnuBatb 3Ha4YeHne

Knp = 1,04

MpuHUMn paboTbl C KNaBMaTypon Npu BBOAE AaHHbIX (POpMyI aHa-
norvyeH npuHumny paboTtbl Npu BBoAe POPMYN pacyeTa 3HaYeHusa Te-

nna (Mpunoxexve bB).

B ncxogHom coctoaHum akpaH XKW BbIKMOYEH.

Tao6nuua .1

BbinonHsemble VMcnonb3syemble Bua vHankauum
nencTBus KHOMKM nocne HaxaTusi KHOMKK
1 3

1. Bkntouenme KKWU

(U3M YCT APX WH® |
A

J

2. Boibop meHio YCT

(M3M YCT APX WH®
A

\ J

3. AktnBmsauus meHio YCT

MpubopHbie
yachbl

4. Bbibop nogMeHto
HewTaTHbIEe cuTyauumn

HewTaTHbIE
cuTyauum

\

5. AKTuBM3aumns NnogMeHo
HewTaTHble cuTyauuun

(HC1 HC2 HC3 HC4 )
A

\ J

6. AkTuBusauma nogmeHto HC1

[ » Ycnosue 1
Peakuus 1

7. AKTnBM3aumsa NogmMeHto

Y1 = He 3aaaHo

CIrsjc O
GG@GQGGGGQG@g

Ycnosue 1 A

8. AKTMBM3aLMA cnvcka [ V1 =<ne 3amano> |

0603Ha4YeHun ycnosum A A

9. Bbibop 0603HaYeHWs1 ycrnoBust (V1 =< y11 > )
\ A J

10. Beog (3anuck) o6o3HauveHus ycno- ( _ )

BUS yA1 =yn

11. Bbibop obosHaveHna Y11 ansa seo- f v1 = Y11 )

ha hopmynbl KputTepus A

12. AkTnBmM3aums dopMyIbl yCnoBus (D GO <k )

Ans obosHaveHnsa Y11 k = 0.00000

13. AkTnBM3aumst opmyrnbl KpuTepUs b IGD <k ]

k = 0,00000 )
14. Bblbop 4ncnosoro nHaekca o6o- () GOi<k )
3Ha4YeHNA NapameTpa G @ @ k :0 00000




MpopgonxeHune Tabnuubi IN.1

1 2 3

( T~
15. YcTaHoBKa 3Ha4€HUs YMCIIOBOrO UH- @ @ » G2i<k

aekca o60o3HayeHus napametpa G k = 0,00000

npasoun YacTn opMyrbI

16. BbIGOp 3HaKa OTHOLLEHWSA NIEBON U @ @ () G2<k

k = 0,00000
17. YcTaHoBKa BMaa 3Haka ( =
OTHOLLEHWS NeBoi 1 NpaBoun Yactu @ @ ) EE L(_)j?)l(;OOO
dopmynebl ! . —
18. Bbibop 3Haka apndmeTnyeckomn one- () G2>=Kk ||
pauun ana npason Yactv opmyrbl @ k=0 OOOOO

19. YcTaHoBKa 3HaKa YMHOXEHUs Ans (D G2 >=k *IGO
npaBom YacTn hopMyrb @ @ ’ k = 0.00000

20. Bbibop umcnosoro nHgekca o6o3Ha- ( — Kk * GO,

yeHus napameTpa G B NpaBoi YacTu @ @ 4 EE 0 0500(?9_}

dopmynebl ' L =Y,

21. YcTaHoBKa 3Ha4YeHUst YNCNOBOro UH- ( i
2>=k *Gl:

pekca obo3Ha4yeHust napameTtpa G B @ @ 4 E_ 0 OOOO(?L"‘

npaBoun YacTn opMyrbI ’ . — Y

22. Beog (3anucbk) hopmMynbl KpUTepus () G2>=k *G1

a k = 0,00000

23. Bbibop 0603HaveHus koadhdmumneHTa

[ G2>=k *G1
K | k =0,00000

24. AKTMBM3aumsa npoLeaypbl yCTaHOBKM [ G2>=k *G1
3Ha4eHus k a D Kk =i+0,00000

25. Bbibop paspsiga eguHuL, 3HayveHus [ G2>=k *G1
koadbpuLmeHTa k @ @ b k = +0,00000

26. YcTaHoBKa 3HadYeHns paspsiga egu- [ G2>=k *G1
HUL, 3HaYeHus KoadduLmeHTa k @ @ b k = 41100000
| Lt

27. Boibop paspsiga coThbiX 4ofnen 3Ha- [ G2>=k *G1
YyeHuns koadbduumeHTa k @ @ b k = +1,00000

28. YcTaHoBKa 3Ha4YeHWs paspsiga CoTbIX [ G2>=k *G1
fornen 3HadyeHus koaduumeHTta k @ @ b k = +1,04D00

29. BBog (3anucbk) 3HaveHns [ G2>=k *G1
koadpchuLmeHTa k G » k = +1,04000
30. BosepaT B nogmeHto Ycnosuel / f P Ycnosue 1
Peakuus 1 (n.6) G Peakuusa 1
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MpoponxeHne Tabnuuybi I'.1

2

4

31. lNMepexoa k noameHto Peakuusa 1

[ Ycrnoswe 1

P Peakuus 1

32. AktnBmnsauusi nogmeHo Peakumnsa 1

~ O

[ » NpuceaunsaHue 1

HakonneH. cTon

[lna BBOAA peakuun Ha 3agaHHoe yCroBue HeobXoaMMo:

- aKTUBM3npoBaTb NOgMEHIO anICBaVIBaHVIe N YCTaHOBUTb BMAO peaKkuunn

Ha HC, ncnonb3ysa KHOMKK, Kak onucaHo B n.n.13-15, 18-29;

- BEpPpHYTbCA B MNOAMEHIO anICBaVIBaHVIeIHaKOHJ'IeHVIe n yCTaHOBUTb

3HayeHne uaet ansa napameTpa HakonneH.

33. Boibop onuun HakonneH.

NMpucBanBaHue 1
| » HakonneH. cTton

34. AKTMBM3aUMSA crimcka 3HauYeHun on-
umn HakonneH.

MpucBanBaHue 1
| » Hakonnen. < cton >

35. Bblbop 3HauYeHus onuuu
HakonneH. 13 cnucka

MpucBanBaHue 1
| » HakonneH. < nger >

36. Beog (3anuck) 3aHa4yeHus onumm
HakonneH.

MpucBanBaHue 1
| » HakonneH. wupert

37. Bosspat B nogmeHto Ycnosue1 /
Peakuus 1

C
GG@G@

MpucBanBaHue 1

| » HakonneH. wuper

Bo3aMOXHO OTKNoYeHMe uHAuKauum cumsona «!» npu dukcauum

HCA1.
38. Beibop onunmn HC1 oTobp. ' !’ @ @ [ HC1 oTo6p. ' ! ’
: » na
39. AkTuBM3aumnsa crnmcka aHaveHun on- [ HCA oTo6p. ’ !’
umm HC1 otobp. ’ !’ a P <pa>
40. Bblbop 3Ha4YeHust onumm f HC1 oTo6Dp. ' |’
41. Beog (3anucb) 3Ha4YeHus onuum ( HCA1 oto6p. ' !’
HC1 oto6p. ' !’ a P D HeT

[lna Bo3BpaTa B OCHOBHOE MEHK KHOrMKa G Ha)kMmaeTcsa Oo
NosIBIIEHNSA COOTBETCTBYIOLLEN NHOMKauuM Ha akpaHe XKKW.
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NMPUNOXEHUE [. 3Hakono3nuMOHHbIEe KOAbl COCTOSIHUSA

B 3HaKONO3MUMOHHBIX KOAAx COCTOSAHUS OTODpaXkaeTcs OTCyTCTBUE
nmbo Hanuume cobbITU, cogepXaHne KOTopbIX npuBedeHo B Tabn.d.1,
A.2. OTcyeT no3vumm Koga MpPOM3BOAUTCHA MO UHAWKATOPY CrneBa Ha-
npaeso. OTcyTcTBME COOLITUS WMHOMLMPYETCA 3HAKOM «-», Hanuune —

3HAKOM «X>».

Tab6nuua 1.1 3HaKONO3ULIMOHHBLIN KOO COCTOSIHUS CUCTEMbI U3MEPEHUN

MopsakoBbIN

HOMEp CogaepxaHue cobbiTus Coobehue
nosnummn Ha uHguKaTope
koga

1 Hanwnuyne HewiTaTHOW cuTyauuu 1 HC1

2 Hanuyve HelwiTaTHOW cUTyauun 2 HC2

3 Hanuyve HewwiTaTHOW cuTyauumn 3 HC3

4 Hanvune HewTtatHom cutyaumm 4 HC4

5 Hanuyve HelwiTaTHOW cuTyauun 5 HC5
OTkas pacxogomepa, noakntoyeHHoro kK |OTkas NP1

6 nmnynbCcHomy Bxoay 1

7 OTkas pacxogomepa, NnogkrtoyeHHoro K |OTkas MP2
UMNYNbCHOMY BXoay 2
OTkas pacxogomepa, noakntoyeHHoro kK (OTkas NP3

8 UMnNynsLCHomy Bxoay 3

9 MpeBblweHne YacToTbl HA NMNYIbCHOM |lpeBbiweHne YacToThl NP1
Bxoae 1

10 MpeBbiweHWe YacToTbl Ha NMNYrbCHOM (MpeBbiweHne YacToThbl NP2
BXxoae 2

11 MpeBblWweHe YacToTbl HA UMNYbCHOM (MpeBbiweHne YacTtoThbl MP3
Bxoae 3

12 Peseps

13 Otkas NT1 unu Bbixog 3a gonyctumbli |OTkas MT1
AnanasoH TemnepaTypbl t1

14 Ortkas NT2 unu Bbixog 3a gonyctumbin |OTkas MNT2
AnanasoH TemnepaTypbl t2

15 Otkas NT3 unu Bbixog 3a gonyctumbli |OTkas MT3
AnanasoH TemnepaTypbl t3

16 Bobixog n3 pexvuma PABOTA Pexum CepBuc, Hactponka

HewucnpasHocTn npeobpasoBatenen TemnepaTypbl

CbVIKCI/IpyeMbIe TENNOBbIYNUCIIUTENEM,

n pacxopaa,
cofepXaHue UHOMKaUMK U peak-

UMM Ha 3adUKCUPOBAHHbIE HEUCNPABHOCTW B 3aBUCUMOCTU OT 3ajaH-
HbIX HACTpoeK, npmBeaeHbl B Tabn.E.1-E.3.
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Tabnuua [1.2 3HaKoNo3ULMUOHHbIN KOA4 cOCTOAHMA cuctembl TB

Mopagk.
HOMep CogaepxaHue cobbiTus Coobuuenme MprmeyaHus
nosnuum Ha nHamkaTope
koga
BbinonHeH cbpoc HaKkoMNeHHbIX
1 - C6poc HakonneHusi
3Ha4YeHUN
5 C6o1i npubOopHLIX YacoB C6on BpemeHun, Hakonne-
HUA
3 MNpownsseneHa koppekuus npubop- (MepeBon BpeMeHU B UH- Mpumey. 1
HbIX YacoB TepBane '
B apxuBe coxpaHeHa 3anucb C He-
4  |3Havallen onga nonb3oBatens uH-  |MycTtas 3anucb Mpumen. 2
dopmaumen
NMPUMEYAHUA.

1. CobbiTne «llepeBoa BpemMeHM B MHTepBane» UKCMpyeTcs npu aBTo-
MaTM4eCKoOM nepexoae NpubopHbIX YAaCoB Ha «3MMHEE» BPEMS HA OAWH
Yyac Hasag. [pu 3ToOM B 4acoBOW apXxMB 3aHOCWUTCS 3amnuCb, coaepika-
Lasa 3Ha4YeHns 3a OBa NpoLweaLlmX UHTepBana apXMBMpoOBaHUS.

2. CobbiTne «lycTtas 3anucb» ukcuMpyeTcs npy aBToMaTU4EeCKOM nepe-
Xo4e NpuOOpPHbIX YacoB Ha «JleTHee» BpeMsi Ha oAuWH 4ac Bnepen. B
4acoBOW apXxmMB 3aHOCUTCH 3anuCb, coaepKallas:

a) HyneBble 3Ha4YeHMs1 — Ans NapamMeTpoB, 3HAYEHUS KOTOPbLIX PerncTpu-
pylOTCS Kak CpeOHEB3BELLEHHble WM Kak MpupalleHust 3a UHTepBan
apX1BMpPOBaHMS;

0) 3HayeHus 3a NpeablayLWMiA MHTepBan apXMBMPOBaHUSA — AN NapameT-
POB, 3HAYEHUsI KOTOPbIX PETMCTPUPYIOTCS HapacTaloLWUM UTOTOM.
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NMPUNOXXEHUE E. PekomeHpaumm no yctpaHeHUO HencnpaBHoO-

cTeun
Tabnuua E.1
<!> | <!>
CogaepxxaHue « X »
MHAMKauumn B no3. 13 (14, 15) koga COCTOAHUS U3MEPEHUI
OTkas NT1 (2, 3)
Conepxatie Otkas MT unu Bbixoa 3a A0NYCTMMbIN Anana3oH TeMmnepaTtypbl
cobbITUSA
Mpwu otkase NT1 (2, 3) Mpwu otkase NT1 (2, 3)
3agaHHble Hakonn. W nget Hakonn. W cton
HaCTPOMKK
(onumn) BknroueH NT1 (2, 3) A
tnpeo6 t1 (t2, t3) = toor: (toorz, toors)
(0]
5| o mz (M2, M3) - _
J o] =
=S| 3 | WL, ...,W6 - OCTaHOB
8 &
| ¢ THap - ocTaHoB
]
I
Tnp - nyck
Pekomernauus MpoBepuTb ucnpaBHocTb NUHUK cBsasm MT ¢ TB 1 cobeTBeHHo MT.
no yCTpaHeHUto
MpoBepuTb NpaBUIBLHOCTL 3adaHusa xapaktepuctuku MT.
HENCNPaBHOCTU
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Tabnuua E.2. Bo3MOXHble HEMCNPaBHOCTM KaHana naMepeHus pacxoga

BT | <>
CopaepxaHue « X »
MHONKaL MK B no3. 9 (10, 11) KoAa COCTOSAHUS U3MEPEHUI
MpeBbiweHue yactoTbl MP1 (2, 3)
CopepxaHue MpeBbiLLEHNE YaCcTOThI
cobbITus Ha UMNYNbCHOM BXOAe
BknwoueH NP1 (2, 3) OA
3agaHHble 23)A
HacTpOMKM m1 (2, 3) B pacueTbl W m1 (2, 3) B pacueTbl W
(onumn) BXOAUT He BXoauT
1 &
B S m1 (M2, m
(TS 1 (M2, M3) ocTaHoB ocTaHoB
x O 2 Vi (Vz, V)
5856 W ne
ocTaHoB Ansa Wi, rae ucnonb3oBanuck nokasaxus P,
s 5s | WL .., W6 OCTaHoB ( A h 1A
Qo= 0TKa3 KOTOpPOoro Gbin 3adpuKcMpoBaH)
8 § THap OCTaHOB -
©
T3 Tnp nyck -

PekomeHaaLms no
yCTpaHeHuo
HeWUcnpaBHOCTU

MN3MeHUTb 3HauyeHne Beca UMNynbea,
yCTaHOBIEHHOE B pacxogomepe u TB

MpoponxeHne Tabnuuybl E.2

CopepxaHue
nHANKaLnn

<!> (B TeueHne 3 4acos)

<!>
<!l > (yepes 3 yaca)

<!>

LK X »
B N03. 6 (7, 8) Koga coCTOSHUSA N3MEepEeHni

Otka3 NP1 (2, 3)

CopepxaHue cobbiTus

Ortkas pacxogomepa

m1 (2, 3) B pacyeTbl BXOAUT

3apaHHble Tnpos.. NMP1(2,3) 0
HaCTPOWKK Mpwm otkaze MNMP1 (2, 3
P Mpwu otkasze NP1 (2, 3) P (2,3) Mpwu otkase NP1 (2, 3)
(onuun) AOroBop. 3Hau. /
HeT peakuuu OCTaHOB HaKomnn.
cpepgHevac. 3H.
= m1 (M2, m3) OCTaHoB
OCTaHoB OCTaHoB
% V1 (V2, Vs) yepes 3 yaca
- ocTaHoB
g (ans Wi, roe ncnonb3o-
g E = W1, ..., W6 Banucb nokasaxud NP, OCTaHOB 0CTaHOB
% o % 0TKa3 KoToporo Obin 3a- Yyepes 3 yaca
o O MKCMpPOBaH
= hukcnp )
= THap OCTaHoB
3 nyck
= - nyck
8 Tnp yepes 3 yaca Y
¢ T NP1 (2,3) nyck
PekomeHgauusa no
yCTpaﬁejmo [poBepuTb LENOCTHOCTL NHUK cBA3n TB ¢ MNP 1 Hannyue nutanns MNP.
[MpoBepuTL COOTBETCTBUE PEXMMOB MMMNYNbCHBIX Bbixogos P n Bxogos TB.
HENCNPaBHOCTH
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MpoponxeHne Tabnuuybl E.2

<!>
CopaepxaHue « X »
nHankKaumm B N03. 6 (7, 8) Koga COCTOSIHUSA N3MEPEHUI
OTkas NP1 (2, 3)
CopaepxaHue
COBLITHS Otka3 pacxogomepa
m1 (2, 3) B pacyeTbl He BXOAUT
3apaHHble Tnpos.. NP1(2,3) 20
HaCTPOWKU Mpwu otkase NP1 (2, 3) po-
(onuwn) MNpwu otkaze MP1 (2, 3) FOBOP. 3HaY, Mpu otkase MP1 (2, 3)

HeT peakuuu

(cpegHe4ac. 3H.)

OCTaHOB HaKann.

c mi (M2, M3) OCTaHoOB
<) ocTaHoB OCTaHoB
z V1 (Vz, V) yepes 3 yaca
I
o OCTaHoB
o OoCTaHoB OCTaHoB
= Z yepes 3 yaca
g3 (ansa Wi, roe ucnonb3o- _ (ansa Wi, roe ucnonb3o-
SZ¢% W1 W6 (ana Wi, roe ucnones3osa-
2o 3 . Banucb nokasaxus MNP, Banucb nokasaxus NP,
T T o nmcbk nokasanusa MNP, otkas
oo 0TKa3 KOToporo Obin 3a- 6 0TKa3 KOToporo Obin 3a-
Q o KoTOporo 6bin 3acukcmpo-
2 dukcnpoBaH) dukcnpoBaH)
B BaH)
3
o THap _ ) )
38 Tnp
©
T T NP1 (2,3) nyck
PekomeHpauus
o ver aﬂel-l;lwo MpoBepuTb LENOCTHOCTbL NHUK cBs3n TB ¢ MNP n Hanuune nutaHus MNP.
yerp [MpoBepuTbL COOTBETCTBMNE PEXUMOB UMMYSbCHBLIX Bbixogos MNP u Bxogos TB.
HencnpaBHOCTU

YcnoBHble 0603Ha4YeHus1, ucnonb3yemMble B Tabnuuax:

«i» — MHOEKC pacyYeTHOro 3Ha4YeHUs1 TensoThl;

«-» — peakumsi Ha cobblTe OTCYTCTBYET;
«OCTaHOB» — NMpeKpaLLeHNe HaKOMNSEHUS 3HAYEHWS;
«MycK» — BO30OHOBNEHME HAKOMMEHNs1 3HaYEHUS.
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NMPUNOXXEHUE X. KOoHCTpyKUMA TennoBbIYUCIUTENSA

- 190* -
1 2
[ [
] 1a T 7 7 A\
--+ B3MNETTCPB -
! TEMNNOBLIYNCITUTENb / /—@@ !
/
4 e D
N €« w ][9] oy
1250 ‘/
l_@® V-2 /74 -
! )
! || [T 7
1]
A\ AN l 7
|
3
A
=
| : : |
3

OO0

(Bug cHu3y)

4

* - cnpaBOYHbIN pasmep

L/U

1 — OQucnneu uHOUKamopa; 2 — KHOMKU yripassieHusi; 3 — KpoHWmeuH
onsa kpenneHusi Ha DIN-pelky; 4 — 3azanywku membpaHHbie; 5 — 2ep-
Mo8800 Kaberssi numarusi; 6 — pasbem RS-232.

Puc. X.1. TennoBbiuucnurtenb ncnonHeHusa TCPB-034.
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nama mernaoabiyucaumensi pasbem RS-232

\u]l_/htu/

] m < 3 m < a o<
1088 <« w8 «72aoaan
L8508 8823
T - wWwkEIEFEWW eEFEZIIEFWWE
n o 000000 000000 4a0
olo|o|o|o]o|o|o|o|e]|e|o]|o|e]|e |§|§|J2
[e]o] aKKyMynsimop XP3
oo X
og >
XP21
e o o o o |6
= o 3 0lodod |1
N ¢ 626262
_.- _.- _.- XP20 @ SK2 _o_ _o_ _o_ _o_ _o_ _o_ _o_ _o_
\\
\ 7 XP14 XP8 XP7 XP6

0603Ha4YeHus
cueHanos
MPEeXKOHMaKmHo20
pasvema

0603HavyeHus1
cuzHarsnoe
08YXKOHMAaKMHO20
pasbema

A2.XT1 A2.XT1

XP1-XP3 - padbembl Orisi noOKntoYeHusi kabened cessu ¢ M1T1...11T3;
XP6-XP8 - pasbembl Orisi noOKnodeHusi kabeneu cessu ¢ MNP1...[1P3;
XP14 - peseps;
XP20 - pazbem 0115 NOOKMOYEHUSsT HanpsikeHUst numandusi =24 B
05 nooceemku XKW,
XP21 - pa3bem roOKmo4YeHUs1 CMPOEHHO20 akKyMyrnsmopa,
A2.XT1 - pasbem 05151 NOOKTFOYEHUS HarpsixeHusi numaxusi =24 B
meri108bI4UCIUMerns;
J1 - KOHmakmHas napa paspeweHusi docmyria K Kaiaubposouy-
HbIM rlapamempam;
J2 - KOHmMmakmHasi napa paspeweHusi docmyra K QpyHKUUO-
HarnbHbIM napamempam;
SK1/1 — SK1/3 - nepekrrodamernu pexumos pabomsi UMY 1bCHbIX 8X0008;
SK1/4 - peseps (nepeknodamersib Q0/KeH HaxoO0UmbCs 8 M10J10XKe-
HUU «AKM.»);
SK2 - KHorika nepe3sariycka rnpubopa.

Puc. X.2. Bua c3aau aneKTpoHHOro MoAysns TeNNOBLIYMUCIIUTENA C BHELHUM
NoAKISIIOYEHUEM aKKyMynsiTopa K nnare.
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nnama menioebiyucIumerns pasbem RS-232

\u:nl_/hn]/

2 o < a o < a o <
w08 < daod0«zgmodd g
Em<<m5N<<N”—J-—|<<‘—|
T FWWrETIfFWWETZTEFOWE
n o a0 00 N0 000 0040 4a0
o|/o|o|o|ojo|o|o|o|o|o]|e|o|e]e J2
L+ +++ 4+ -+ 4444 4| e
XP3
[o]0] aKKymynsmop
o]e]
o O 30 3030
<
33 SK2 5252352
10 @ ofe olofjo|ofo|e
XP20 XP14 XP8 XP7 XP6

XP1-XP3 - padbembl Orisi noOKntoveHusi kabened cessu ¢ MN1T1...11T3;
XP6-XP8 - pasbembl Orisi noOKntodeHusi kabeneu cessu ¢ MNP1...[1P3;
XP14 - peseps;
XP20 - pasbem 0115 NOOKIOYEHUsT HanpsikKeHuUst numandusi =24 B
menio8bI4UCIUMEns;
J1 - KOHmakmHas napa paspeweHusi docmyra K kanubposouy-
HbIM rapamempam;
J2 - KOHmMmakmHas napa paspeweHusi docmyra K pyHKUUO-
HarbHbIM napamempam;
SK1/1 — SK1/3 - nepekrrodamernu pexumos pabombi UMY 1bCHbIX 8X0008;
SK1/4 - peseps (nepekrnodamersib Q0/KeH HaxoO0umbCs 8 10J10XKe-
HUU «AKM.»);
SK2 - KHorka nepe3sariycka rnpubopa.

Puc.XX.3. Bug c3aau aneKTpoHHOro moayns TensioBbIYUCIIUTENSA C BHYTPEH-
HUM MOAKITIOYEHMEM aKKyMynsiTopa K nnare.
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NMPUNOXEHUE U. Cxema nogknoyeHnsa TennoBbIiMUCNTENA

TennoBblMUCUTESb
XP1 DB9 (RS-232)
1 A1 PT1A RXD 2
nT 3 L ‘I 2 LEAD1A TXD 3
2 '\ } 3 LEAD1B EGND 5
© 4 /1 4 |_PTIB RTS 7
T15 | SHIELD CTS 8
N XP2 XP6 neP1
1 I 1 PT2A PULSEL 1 BbIX.1MM.+
nT2 3 —1.2 | LEAD2A GND 2 BbIX.UMT.-
2 ! H 3 LEAD2B
o Z - 4 | P12B
L5 | SHELD XP7 np2
PULSE2 | 1 BbIX.MMM.+
XP3 GND 2 BbIX.MMI.-
1 ~ 1 PT3A
nT3 3 |' 12 LEAD3A XP8 neP3
2 - 3 LEAD3B PULSE3 1 BbIX.Mmmn.+
© 4 \Tl_ 4 PT3B GND 2 BbIX.MMI.-
5 SHIELD
XP20
+24V 1 —»
24V 2 2B
3
A2.XT1
+24V 1 _
20| 2 | »2B
3

Puc. N.1. Cxema nogkntoyeHus tennoBbluncnutena «B3JIET TCPB» ucnon-
HeHua TCPB-034.
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NMPUNOXEHMUE K. TunoBble cxeMbl U3MepUTeNbHbIX CACTEM U
anropuTMbl pac4yeTta

K.1. Cxema y3na y4yeTa noTpeoutens ans cucteMbl otonneHus 6e3 oréopa
TennoHocutens ¢ ogHum MNP

|
|
| Cucrtema
oTonneHus
< ,:_J-.“Qz to |

Anroputmbl pacyeTta

W1 =mi(hl-h2) W4 = W1
W2=0 W5 =0
W3 =0 W6 =0

rae my =Vipg; pr =f(ty, Py);  ha=1(ty, P1); hy =1(t;, Py)

HewTaTHble cuTyauumn

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBaHme1
Y11 > t2>=k +1t1 HakonneH. cTon
k =— 3,00000 NMpucBanBaHuel1 — He 3apgaHo

JononHuTtenbHble NnapameTpbl *

Mz = Vo-p2; M3 = V3zpg3,
roe p2 = f(to, P2);  p3 =f(ts, P3)

* - OOMOSNHUTENbHbIE NapameTpbl MOTYT ONpeaAensTbCs, ecnv UCMonb3o-
BaTb He3aJdeNCTBOBAHHbIE KaHamnbl U3MEpPeHUsi pacxoda u Temnepary-
pbl C Y4ETOM YK€ MCMOSIb3yEMOW CUCTEMbI pa3MeLLEHUS N3MepPUTENb-
HbIX TOYEK M MHAMKALUN U3MEPUTENbHbIX NapaMeTpoB, a Takke 3afaH-
HbIX IOrOBOPHbIX 3HAYEHUIA NapameTpoB.
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K.2. Cxema y3na yyeTa noTpeouTtens ans cucteMbl otonneHus 6e3 oréopa
TENSIOHOCUTENA U HeLMPKyNAUnMoHHon cuctemsl FBC npu poroBopHom 3Ha-
YyeHUU TeMmnepaTypbl XON0QHOM BOAbI

“:=O

Cucrtema
oTonneHus
< Q2 to I

0 { t
> @ i i Cucrema 'BC

Anroputmbl pacyeTta

W1 =m1(hl-h2) W4 = W1
W2=0 W5 = W3
W3 = m3(h3 - h0) W6 = W1 + W3
roe

My = Vi-p1; M3 = Vapz; hy = f(ty, P1);  hy, = f(t,, Py); hs = f(ts, P3); ho = f(to, Po);
p1 = f(t1, P1); ps = f(ts, P3); to=te; Po=Pw

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBaHme1
Y11 > t2>=k +1tl HakonneH. cTon
=—3,00000 NMpucBanBaHuel1 — He 3apgaHo

JononHuTtenbHble NapaMmeTpbl

My = Va-p2, A€ p2 = f(t2, P2)
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K.3. Cxema y3na yyeTa noTpeoutens ans cucteMbl OTONNEHUA Npu JOro-
BOPHOM 3Ha4YeHMU TeMnepaTypbl XON04HON BOAbI

———— O
I—

o@O

QO®

Anroputmbl pacyeTta

W1 =m1 (hl - ho)
W2 =m2 (h2 - h0)
W3 =0

rae my = \Vi-py; My = Vopy;
hl = f(tl, Pl), h2 = f(tg, Pz),

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11
Y11 5 G2>=k-G1
k = 1,04000

HC2/Ycnosue2/ Y2 =Y21 & Y22
Y21 > Gl<k +G2
k = 0,00000

Y22 5> G2<k-G1
k = 1,04000

HC3/Ycnoesue3/ Y3 = Y31
Y31l o t2>=k +t1
k = — 3,00000

t1
|
Cucrema
i oTonneHus

tz |
W4 =W1
W5 =W2

W6 = W1 -W2

p1 = f(ts, P1); p2=f(tz, P2)
ho = f(to, Po); to = tye; Po = Pys

HC1/Peakuusil/ NpucBanBaHme1
HakonneH. cTon
NMpucBanBaHue1 — He 3agaHo

HC2/Peakumusi2/ NpucBanBaHne?
HakonneH. nagetr
MpucBanBaHne2 — G2 =k + G1

k = 0,00000
nnéo
MpucBanBaHne2 — G1 =k + G2
k = 0,00000

HC3/Peakuusn3/ NpucBamBaHme3
HakonneH. cTon
NMpucBanBaHue3d — He 3agaHo

JononHuTtenbHble NapaMmeTpbl

ms = V3-p3, rae ps = f(ts,

P3)
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K.4. Cxema y3na yyeta noTpeoutens ans cucteMbl OTONNEeHUs ¢ oTopom

TennoHocuTena n naMepeHnemMm TeMmnepaTtypbl XOJI0gHON BOAbI

O@

80

|

— ][]

Cucrtema
BC

i b
0 |
Cucrema
Q E OTOIIJICHUSA
> ) <2 2 |
Tpy6onpoBoa { t,
XOnoaHoOM
BOAbI

Anropmntmbl pacyeTta

W1 =m1 (hl-h3)
W2 =m2 (h2 — h3)
W3 =0

roe m; = Vi-py; m, =
Vy-p2;

HewTaTHble cuTyaumm

w4 =WwW1
W5 = W2
W6 = W1 -W2

p1 = f(t, P1);  p2 =f(tz, Po);

h]_ = f(t]_, Pl), h2 = f(tg, Pz),

HC1/Ycnoeue1/ Y1 = Y11
Y11 > t2>=k +tl
k = — 3,00000

hs = f(ts, P3)

HC1/Peakuusil/ NpuceanBanme1
HakonneH. cTon

MpucBanBaHne1 — He 3apaHo

JononHuTtenbHble NapaMmeTpbl

M3 = V3-p3,
roe ps = f(t3, P3)
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K.5. Cxema y3na y4yeTa Ha TENSIOUCTOYHMKE NMPU AOrOBOPHOM 3HAa4Y€HUMU TeM-
nepatypbl XoNnoaHoOM BoAbl

LQl 'tl > Moparowmmn
N4 Tpy6onposopg
s
:
E Q, L < O6paTHbIN
S N Tpy6onpoBop,
g
2 / ‘
Q3 t3 4 MoANUTOYHbLIN
\ Tpy6onpoBog,

Anroputmbl pacyeTta

W1 =mlhl-m2h2 W4 =W1
W2 =m3h0 W5 = W2
WwW3=0 W6 =W1-W2
roe mp = Vi-pg; M2 = Vop2;, M3 =V3zpz;

h]_ = f(t]_, P]_); hz = f(tz, Pz); ho = f(to, Po);

p1 = f(ty, P1);  p2=1(t, P2); ps =f(ts, P3)
t0 = tXB; P0 = PXB
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K.6. Cxema y3na yyeta noTtpeoutens ans cucteMbl OTONNEeHUs ¢ oTopom
TENSIOHOCUTENA NPU OTCYTCTBMU OTONJIEHUSI U JOTOBOPHOM 3HA4Y€HUU TEM-
nepaTtypbl XONogHOW BoAbI (ANA ABYXTPYOHON HELMPKYNALUOHHON CUCTEMbI
MBC B MexxoTonuTenbHbIA Nepuoa)

= ]
T B0
Ql t1
p—
Cucrtema
rBC

e e

N

Anropmntmbl pacyeTta

W1 =m1(hl - ho) W4 = W1
W2 = m2(h2 — h0) W5 = W2
W3 =0 W6 = W1 + W2

rae my = Vip1;, M2 = Vopo;
hy = f(t, P1);  ha =1(t2, P2); ho = f(to, Po);

p1 = f(t, P1);  p2 =f(t2, P2)
to=txe; Po=Pxs

JononHuTtenbHble NapaMmeTpbl

M3 = V3-p3,
roe ps = f(tg, Pg)
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K.7. Cxema y3na y4yeta macc B Tpex TpybonpoBoaax

(]

Q, t

Anropmtmbl pacyeTta

W1=0 W4 =0
W2=0 W5 =0
W3 =0 W6 =0
m1 = Vi-py; Mz = Vop2; M3 =V3zps,

roe p1 = f(ta, P1);  p2=1(to, P2);  p3=f(ts, P3)
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K.8. Cxema y3na yyeta noTpedutens ans cucteMbl OTONNEHUs ¢ oTopom
TENSIOHOCUTENA U OTAENbHbIM onpeaeneHneM TenoTbl, U3pacxof4o0BaHHOM
Ha otonneHue n NBC, npu AOroBopHOM 3Ha4YeHUN TeMnepaTypbl XONI04HOMN
BOAbI

\;= O
‘@'? BOO
p— ]
Cucrema —» Cuctema 'BC
oTonneHus
QX i 2
< >
Anroputmbl pacyeTta

W1 = m1(h1 - h0) W4=W1-W2 (W)

W2 =m2(h2 - h0) W5 = W3 (Woronnetue)
W3 =m2(hl - h2) W6 = W4 — W3 (Wrgc)

nmoo

W1 =m2(hl-h2) W4 =W1 (Woronnetue)
W2 =(ml1l-m2)(hl-h0) W5 = W2 (Wrgc)

W3 =0 W6 = W4 + W5 (Wrc)

roe My = Vi-p1;, My =Vapy p1=1(ty, P);  p2=1(tz, Po)

hy = f(t;, P1);  hy=1(tz, P2);  ho =1(to, Po); to = txe; Po = Pxs
HewTaTHble cuTyauum
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBaHmne1
Y11 > t2>=k +tl HakonneH. cton
k =—3,00000 NpucsauBaHue!1 — He 3apgaHo

JononHuTtenbHble NapameTpbl

m3 = V3-p3,
roe ps = f(ts, P3)
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K.9. Cxema y3na yyeta noTpeoutens ans cucteMbl OTONNEeHUs ¢ oTopom
TENSIOHOCUTENA U HEeLUMPKYNAUMOHHOM cuctembl FBC ¢ otaenbHbIM y4yeToM B
cucteme N'BC npu noroBopHOM 3Ha4YeHUU TeMnepaTypbl XONI04HON BOAbI

O

-

Q1 *tl

crema Cuctema 'BC
oTonneHus
AR FZ |
< >
Anroputmbl pacyeTta
W1 =m1l(h1l-h0) W4 =W1-W2 (Wrc)
W, =m2(h2 - hO0) W5 = W3 (Wrgc)
W3 = m3(h3 - hO) W6 = W4 - W5 (WOTOI'U'IeHVle)
roe My = Vi-p1; My = Vapy; Mg = Vipg;
p1 = f(ts, P1); p2 = f(t2, P2);  ps = f(ts, P3);
hy = f(ty, h, = f(t2, P2); hs = f(ts, P3); hye = f(txe, Pxs);
P1);
tO = txa; PO = PXB
HewTaTHble cuTyauum
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBanme1
Y11 > t2>=k +tl HakonneH. cTon
k =—3,00000 NMpucBanBaHuel1 — He 3apgaHo
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NMPUNOXEHMUE J1. NMpumep nporpaMMHOU HAaCTPOUKN TEMNNOBbI-
yncnuTens Ansa aBToMaTtM4eCKOW CMeHbI an-
ropuTMa pacuyeTa Tenna npu nepexoge oT
OTONUTESNIbHOIO K MEXOTONMUTENTIbHOMY CE30HY
M obpaTtHo.

1. B MexoTonuTerbHbIA Ce30H (MpX OTCYTCTBUM OTOMMEHUS) TENITOHOCU-
Tenb anga NBC B Tennocucteme ¢ apymsa TpybonposogaMmm MOXeT Mo-
AaBaTbCA Kak Nno nNpsiMomMmy, Tak M no obpaTtHomy Tpybonposoay. Npwu
Hanu4um B obpaTHOM TpybonpoBOAe KOHTPONMpPyeMon TenrocucTeMbl
(pnc.J1.1) pacxogomepa NP2 peBepCMBHOro UCMOMHEHNA C OBYMS UM-
NyrbCHO-4aCTOTHBIMX BbIXO4aMW BO3MOXHa OpraHu3auus yyeta Ten-
nonotpebneHuns, Kak B OTONUTESNbHbIN («3UMHUNY), TaK N B MEXOTONU-
TenbHbIA («NETHUN») CE30H C aBTOMATUYECKMM MEPEXOLOM Ha COOT-
BETCTBYIOLLMIA aniropuTM pacyeTa.

Pacxogomep yctaHaBnuBaetcs B obpaTHbI TpybONpoBOA Taknm
obpasom, 4ToObl NpAMOE HanpaBreHMe NOTOKa Ans pacxogomepa CoB-
nagano c HanpasneHveMm NoToka B TpybonpoBoae B OTONUTESNbHbIN Ce-
30H. Bbixogbl 1 1 2 pacxogomepa NP2 HacTpavBatoTcs anga paboTbl B
YacToTHOM pexume. [Npu aTom BbIxoa 1 HacTpamBaeTcs Ha PopMUpo-
BaHWe WMMYyNbLCOB MNPWU OBWXKEHUU TEMrOHOCUTENSA TOMbKO B MPSMOM
HanpasreHun (namepeHune pacxoga Q2), a BbIxoq 2 — NpU OBUXEHUN
TENNoHOCUTENS TONBbKO B OBpaTHOM HanpasreHun (M3amepeHue pacxo-

aa Q3).
TennoBbluMcnIUTenb
XP6 XP7 XP8
XP1 XP2
ol | 1]
{ -
Q1
o —>
Moparowmmn >
Tpy6onpoeon =
NP1 nT
o Cucrema % Cuctema
2 t, oTonneHus ”l IBC

Qs
O6paTHbIN 4 np2 MnT2 {

Tpyb6onposop, Q2 < Q3
——— ] =i

Puc. J1.1. Cxema y3na y4yeta Ans tensiocuctembl ¢ AByMs TpybonpoBoaamm
M aBTOMaTU4YECKOW CMEHOM anropumtmMma pacuyeTta Tensia npu nepe-
XxoAe OT OTONMUTESNIbHOro K MeXOTONUTEeNTbHOMY CEe30HY U 06paTHO.
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2. B TennoBblMuCAMTENb BBOOUTCS YHMBEpPCAnbHbIN Habop «3agaHHbIX»
dopmyn pacyeTta notpebnsemoro Tenna Ans oTONUTENbHOMO U MeXo-
TOMUTENbHOrO CE30HOB:

W1 =m;:- (h1 = ho);

W2 = mg- (hz2 — ho);

W3 =mz- (hz = ho), hz = hy;

Wy = W3 - Wy,

W5 = W3;

Weg=W,;+Ws=W; -W,+Ws;.

Kpowme TOro, B TB 3apatotcs paBeHcTBa t3 = t; n P3 = P,. [Npu atom:
my = Vi-p(t1, P1);
m2 = Va-p(tz2, P2);
m3 = V3-p(t3 = tz, P3 = Py).

Tak kak B OTONUTENbHbIA CE30H HanpaeneHne NoToka B obpaTtHOM
TpybonpoBoge COOTBETCTBYET MPSAMOMY HarpasfieHUIo MoToka Ans
pacxogomepa B 3TOM TpybonpoBoae, TO U3MEpeHHOe 3HadeHue pac-
xoda anga obpaTHoro HanpasneHusa notoka Qs 6yaet pasHo Hymo. Mpu
3TOM 3Ha4veHus obvema V3, maccoBoro pacxoga Gz, Mmaccbl mz 1 Tenna
W3 Takke paBHbI HYII0.

CnepoBaTtenbHo, notpebnsemoe B Tennocucteme Tenno 6yger
BbIYNCNATBLCS MO «3UMHEN» popmyne:

Wes =W — W5,
roe W1 — KOnMYecTBO Tenna B NpsiMOM Tpy6onpoBoae;
W, - KONMMYecTBO Tenna B o6paTHoM Tpybonposoae
NP1 NPSIMOM HarnpaBfeHUn NoToKa.

B mexoTonuTenbHbIi CE30H HarnpaBrieHne noTtoka B obpaTHOM
Tpybonposoge cooTBeTCTByeT OBpaTHOMY HarnpaBfieHuio MnoToka Ans
pacxogomepa. Npu aTOM 3HaveHUa pacxoga Ans npsiMoro Hanpasne-
HMA notoka Qz, obbema V,, maccoBoro pacxoga G,, maccbl m; u Ten-
na W, Takxe paBHbl HYM0.

CnepoBaTtenbHo, noTpebndemoe B Tennocucteme Tenno oGyaer
BbIYMCNATLCA MO «JIETHEN» hopmyre:

We =W + W3,
rae W, — konmyecTBo Tenna B NpsiMOM TpybGonpoBoae;
W3 - KonmyecTBO Tenna B obpatHom TpybonpoBoae
npun o6paTHOM HanpasfeHUN NOTOKa.

3. MNMpun HeobxoanmMocTn nHAMKaUMM npusHaka nepexoga TB ¢ «3MMHero»
anropuTM pacyeTa Ha «JieTHuA» B TB gomkHa ObiTb 3agaHa HewTar-
Has cuTyauma c ycrnosuem dukcauumn ee Hanuuma G3 > G2. NMpusHak
nepexoga Oyaet ykasbiBaTbCA B 3HAKOMO3ULMOHHOM KOAE COCTOSHUSA
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CUCTEMbI U3MepeHu npu cukcaumm gaHHon HC. MNpu obpaTtHom nepe-
xofe npusHak byaeT cHUMaTbCs.

Kpome TOro, Ans Kaxaow HewTaTHOW CuUTyauuu, yCTaHaBrvBae-
MOWM nonb3oBaTenemM, OOMMKHbI 3a4aBaTbCs YCNoBUA ouKcaunn ee Ha-
nn4yns B TENMOBbIMMCNUTENE B Criegyowem Buae:

Yx =¥Yx1 & ¥Yx2,

roe Yx1 — ycrnoeue, 3aaaBaemoe Mo yCMOTPEHUIO NMoNb30BaTeNs;

¥Yx2 — ycnosue, 3agaBaemoe obsi3aTenbHoO, AN OTONUTENbHOMO
(G3 < G2) unu mexoTtonutenbHoro (G3 > G2) ce3oHa.

4. NepeveHb HEOOBXOAMMbIX HACTPOEK B 3N1EKTPOMArHUTHOM pacxogomepe
«B3JIET 3P», yctaHoBneHHOoM B o6paTHbin Tpybonposog (MP2), n B
Tennosbluucnutene mcnonHeuma TCPB-034 gna obecne4yenHunsa aBToO-
MaTU4YEeCKOW CMEHbI anropuTtma pacyeTta nNnpuBeaeH HuxXe.

4.1. AnnapaTHasa HacTponka pacxogomepa: 3agaTb akTUBHbIN pexum pabdo-
Thbl ANA YHMBEpPCasribHbIX BbIXOAOB 1 1 2.

4.2. lNporpamMMmHas HaCTpownKa pacxogomepa:
a) 3agatb pexmnm paboTbl yHMBEpPCarbHbIX BbIXOA0B 1 1 2 — YacTOTHbIN;

0) 3agaTb HasHayeHue curHana yHuBepcanbHoro Bbixoga 1 — Pacxop
NPSAMOM;

B) 3a4aTb Ha3Ha4YeHWe curHana yHmBepcanbHoro Beixoga 2 — Pacxop o6-
paTHbIN,

r) 3agaTb YPOBEHb CUrHana yHuBepcarsnbHbIX BbIX040B 1 U 2 — AKTUBHbIN
ypoBeHb « HU3knm»;

A) YCTaHOBUTb OAMHAKOBbIE 3HA4YeHMsA Ko3dbduumeHToB npeobpasoBaHms
BbIxogoB 1 n 2 (Kp1 v Kpy) .

4.3. AnnapaTtHasi HacTpouKa TennoBbIYUCINTENS:

a) 3agaTb NacCuBHbIA pexnm paboTbl MMMNYSIbCHO-YACTOTHbLIX BXOAOB, YC-
TaHoBuB nepekntodatenm SK1/1 — SK1/3 B nonoxeHune «lacc.»;

6) yctaHoBUTb nepekntodatens SK1/4 B nonoxeHne «AKT.».
4.4, [NporpaMMHast HacTpownKka TenNoBbIYUCIUTENS:

a) yctaHoButb B MeHio YCT / Pacxop 3HayeHMe nacCuBHbIW N4 napa-
meTpa Bxop ot NP2 (3);

0) yctaHoBuTb B MeHio YCT / Pacxop 3Ha4yeHne HU3KUM AN napameTpoB
AxT. ypoBeHb NP2 (3);

B) 3agaTb oamHakoBble 3HayveHus ons NP2 Kp n NP3 Kp B meHio YCT /
Pacxop;

r) yctaHoBuTb B MeHio YCT / Pacxop 3HavyeHWe HeT peakuuu 45 napa-
meTpa Mpu otkase NP1 (2, 3);

A) yctaHoBuTb B MeHo YCT / TemnepaTtypa 3Ha4yeHus:
- Ona t2 npeo6: t2 uswm;
- Onsa t3 npeo6: t2 npeoo;
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€) 3agaTb paBHble 3Ha4vyeHus ans P2 abe n P3 abc B meHto YCT / [laBne-
Hue;

X) ycTaHoBUTb B MeHto YCT:
- Bbluncnexnune G3 no NP3;
- ®opmynbl, HC 3apaHHbIe;

n) B MeHo YCT / HewTaTHble cuTyaumm 3agath YCNOBUS N peakumn B CO-
oTBeTcTBUM C Tabn.J1.1.

B Hactporikax HCS5 BO3MOXHO OTKMNKOYEHME MHOMKAUUKM CUMBONA
«!'» npu cmkcauum HC. Onsa yero B meHo YCT / HewTaTHble cutya-
uun / HCS5 napametpy HC5 otobp. ’ ! ’ cnefyeTt yctaHOBUTL 3Ha4YeHne
HeT.

K) B MmeH0 YCT / PacuyeTHble hopMynbl BBECTU (DOPMYIbl pacyeTa Konu-
yecTBa Tenna:

W1l=m1l- (hl-h0);
W2 =m2 - (h2 - hO0);
W3 =m3: (h3 - h0);

W4 =W1-W2;
W5 = W3;
W6 = W4 + W5.

4.5. MNogkniounTe yHMBEpPCarnbHble BbIXOA4bl PAacXogOMEPOB K KOHTaKTHbIM
Konogkam Tennosbluncnntens (puc.J1.1):

- BbIxoa1 NP1 — kK KoHTakTHOM Konoake XP6;
- BbIxoa1 NP2 — k KoHTakTHOM Konoake XP7;
- BbIxoa?2 NP2 — k KoHTakTHOM Konoake XP8.
4.6. MNpeobpasosatenun temnepatypbl MNT1 n MNT2 NOgKMOYMTE K KOHTAKT-
HbIM Konoakam XP1 n XP2 cooTBETCTBEHHO.

Tabnwuua 1.1

HanmeHoBaHue napameTtpa YcTraHaBnuBaemoe 3HavyeHue

HewrTaTHasa cutyauus HC1 (dukcmpyeTtcs B TeHEHNE OTONUTENBLHOIO CE30HaA)

Ycnogue 1 Y1=Y11 & Y12

YcnoBue 1 / Y11 tl<k+t2* k = 3,00000 *
YcnoBue 1 / Y12 G3<k+G2 k =0,00000
Peakuusa 1 / NMpucBanBaHue 1 He 3ajaHo *

Peakuus 1 / HakonneH. cron *

HewrTaTHasa cutyauus HC2 (dukcmpyeTtcs B TEHEHNE OTONUTENBLHOIO CE30HA)

YcnoBue 2 Y2=Y218&Y22

YcnoBue 2 / Y21 G2>=k *G1* k = 1,04000 *
YcnoBue 2 / Y22 G3<k +G2 k =0,00000
Peakuus 2 / MNMpucBauBaHue 2 He 3ajaHo *

Peakuus 2 / HakonneH. cron *
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MpopgonxeHne Tabnuybi J1.1

HanmeHoBaHue napameTpa

YcTtaHaBnuBaemoe 3HavyeHue

HewrTaTHasa cutyauusa HC3 (dukcmpyeTtcs B TedeH

ne MeXoTOoMUTENBHOro ce30Ha)

Ycnosue 3 Y3=Y31 & Y32

YcnoBue 3 /Y31 Gl>=k* k = 143,500 *
Ycnosue 3 /Y32 G3>=k +G2 k = 0,00000
Peakuusa 3 / lNpucBamBaHue 3 He 3agaHo *

Peakuus 3 / HakonneH. cron *

HewrTaTHasa cutyauus HC4 (dukcmpyeTtcs B TedeH

ne MexXoTOoNMUTENbHOro ce3oHa)

Ycnosue 4 Y4 =Y41 & Y42

YcnoBue 4 /Y41 G3>=k* k = 143,500 *
YcnoBue 4 /Y42 G3>=k +G2 k = 0,00000
Peakuusna 4 / NpucBanBaHue 4 He 3agaHo *

Peakuus 4 / HakonneH. crton *

HewTatHasa cutyauusa HC5 (dukcupyetcs ans otobpaxeHns CMeHbl anroputma **)

YcnoBue 5 Y5 =Y51

YcnoBue 5 /Y51 G3>=k +G2 k = 0,00000
Peakuus 5 / MpucBanBaHue 5 He 3agaHo

Peakunsa 5 / HakonneH. naet

* - MOXeT ObITb YCTAHOBMNEHO APYroe 3HayeHWe Mo YCMOTPEHWUIO MONb30-

BaTenAa.

** - MpU CMeHe anropuTtma pacyeTta Tenn

a aon4da otonnteribHoro ce3oHa Ha

anropuTMm pacyeTa Tensna gnsg MexoTonuTernbHOro cesoHa (Npw BbINOS-
HeHun ycnosuda ¥51) B nos3vummn 5 3HaKONO3ULIMOHHOIO KoAda CUCTEMBI
n3MepeHun wunHguumpyetca cumson «x» (tabn.[.1). MNpu obGpaTtHom
CMEHe anropMtma pacyeTta Tenna MHAMKaLMs CMMBOMA «X» B NO3uLmn

5 npekpawiaeTcs.

NMPUMEYAHUE. Bce HacTponku TenmnoBbIMUCINTENS BbIMNONHAKT-
ca B pexxume CEPBUC npu ycTaHOBNEHHOM NepeMblyKe Ha KOHTaKTHOWM

nape J2 (pnc.XX.2, XK3).
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