OKII 421729

[T1J] — PET'YJIATOPBI
C YHUBEPCAJIbHBIMH BXO/JAMU
cepun YMKT

YMKT1(Y)(ITUJT), YMKT1(Y)(ITUI-K)

PyKoBOACTBO MO 3KCIUTyaTalluu
YMKT 421729.008 PO


https://td-automatika.ru/

Hacrosimiee  pykoBOJACTBO MO  JKCIUIyaTallUM  MpPEJHAa3HAY€HO JUIsl  O3HAKOMJICHUS
0OCITYy’>)KMBAIOIIETO TEPCOHANla C  KOHCTPYKIMEW, TPHHIMIIOM JEHCTBUS, TEXHHUYECCKUM
oO0CTy)KMBaHUEM U OKCIUTyaTallieil MHUKPOMPOIIECCOPHOTO MPOTPAMMHUPYEMBIX MOIyIeH Juis
n3MepeHuil, KoHTpois u peryaupoBanus temnepatypsl YMKTI(Y)(ITUA) u YMKTI(Y)(ITUA-K)
(nanee nmenyemsie "mpudop").

Hacrosimee PO pacnpoctpansiercs Ha npubopst YMKT1(V)(IIUA) u YMKTI1(VY)(IINA-K),
W3TOTOBJICHHBIX  COIJIACHO TY 4217-001-54012749-2002. HW3roraBauMBaeTcsi HECKOJIBKO
MoaubuKauil Tprudopa, OTIIMYAIOIINUXCS KOHCTPYKTUBHBIM HCITOJIHEHHEM M THUIIOM BCTPOCHHBIX
BBIXOJIHBIX YCTPOMCTB YIPABJICHHUS.

1. Ha3zunauenue

1.1. Moaynb KOHTpOJISE TEMIIEPATYPbl COBMECTHO C BXOAHBIMU JATYMKAMU IPEIHA3HAYEHBI IS
KOHTPOJISI TEMIIEpaTyphl, TaBICHUS, BIaXKHOCTU MO0 ApYrux (pU3NMUEeCKUX BETUYHMH, OTOOPaKEHUS
UX TEKYIIUX 3HAYE€HUI Ha BCTPOCHHOM IU(PPOBOM MHIMKATOPE U YIPABICHUS TEXHOJIOTUYECKUMHU
MIPOU3BOJICTBEHHBIMU TpolieccaMu. [Ipubopbl MOryT HCHONB30BAaThCA B TMPOMBIIUIEHHOCTH,
KOMMYHAJIbHOM, CEJIbCKOM XO3SIIICTBE U JPYTUX OTpACIIAX.

1.2. @yHKIHOHAIBHBIE TAPAMETPHI U3MEPEHUS U PETYIMPOBAHMS 3a/IaF0TCS MTOJIB30BATENIEM IIPU
IPOrPaMMHUPOBAHUN U COXPAHAIOTCSA NPU OTKJIIOUYEHUU INHUTAaHUS B DHEPrOHE3aBUCHMOM NaMATH
npudopa.

1.3. IIpubopsl UMEIOT BCTpOEHHBIN nHTepdeiic ctangapra RS-485 nist cBs3u ¢ nepcoHaIbHBIM
KOMITBIOTEPOM U OOBbEIMHEHHS] B aBTOMATHU3UPOBAHHBIE CHCTEMBI YIIPABJICHUS TEXHOJIOTHYECKUMHU
IPOLIECCAMHU.

2. Moanduxannu npudopa

2.1. Tlo BapuaHTy KOHCTPYKIHMHM NOpUOOPHl  OTIMYAIOTCS  HCIOJHEHHEM  KOPITYCOB,
MpeIHa3HAYeHHBIX JJI1 HACTEHHOTO WJIM HIMTOBOTO KpeIyieHUs Ha OO0BEeKTaX. DCKU3bl KOPITYCOB
npuseneHsl B [Ipunoxennn 1. Tumel kperseHus Kopmyca:

- HI — nacrenHsii, ¢ pazmepamu 138x105x59 mm.

- 12 — muToBoMH, ¢ pazmMepamu 96x48x100 Mm.
2.2. Tunbl BCTpPOEHHBIX BBIXOJIHBIX YCTPONUCTB Ipudopa:

- P - pene anexTpomMarHuTHbIE.

- T - TpaH3ucTOpHBIE ONTONAPHI N-P-N CTPYKTYPHI.

- C - CUMHCTOpHBIE ONTONAPBHI.

- K - BBIXOJ ympaBieHHs BHEIIHUM TBEPIOTEIbHBIM peJle.
2.3.  Tlpubops! npyrux moaudukanui (1o Kjiaccy TOYHOCTH, MUTAIOIIEMY HAIPSHKEHUIO, U Jp.)

OTOBAPHUBAIOTCA IIPU 3aKa3e.

HNudopmanus o Mmoaudukanuy npudopa mnpu 3akase:

YMKT1(Y)(MUA-K)-xx-x-RS
(Y)NIA-K)--X-RS

"-K" Ansa ynpaBneHus 3aBUKKOW

Tun kopnyca

Tun BbIXOAHBLIX YCTPOWNCTB

Hanuune nHtepcenca RS-485




3. Texunueckne XapaKTepUCTHKHU M YCJIOBHUS IKCIUIYATANMHA

3.1. Tumbel BXOOHBIX JATYUKOB:

Tabmuma Nel
Tun matyuka N3mepsemblit Nunukanys npu
JIHana3oH MIPOTPaMMHUPOBAHUHT
Tepmonpeobdpazosatenu conporupieHust o FOCT 6651-94

TCII 100IT W100=1,391 -200...+750°C P'100
TCII 50IT W100=1,391 -200...+750°C P' 50

TCIT 100IT W100=1,385 (Pt100) -200...+750°C P100
TCIT 50IT W100=1,385 (Pt50) -200...+750°C P 50
TCM 100M W100=1,428 -50...+200°C C'100
TCM 50M W100=1,428 -50...+200°C C'50
TCM 100M W100=1,426 (Cul00) -200...+200°C C100
TCM 50M W100=1,426 (Cu50) -200...+200°C C50
TCM 53M W100=1,426 (rp.23) -200...+200°C Cus3
(I'OCT 6651-59)

TCM 4611 W100=1,385 (rp.21) -200...+650°C Pt46
(I'OCT 6651-59)

Tepmonapel no 'OCT P 8.585-2001

TBP (A-1) 0...+2500°C E-Al

TBP (A-2) 0...+1800°C E-A2

TBP (A-3) 0...+1800°C E-A3

TIIP (B) +250...+1820°C E--b

TXK (J) -210...+1200°C E--J

TXA (K) -270...+1300°C E--H
TXK (L) -200...+800°C E--L

TXK (E) -270...+1000°C E--E

THH (N) -270...+1300°C E--n

TIIIT (R) -50...+1750°C E--r

TIIIT (S) -50...+1750°C E--S
TMK (T) -270...+400°C E--t

Jlatuuky ¢ yHU(UIMPOBAHHBIM BBIXOJIOM I10 TOKY (CONPOTHUBIICHHE
BHemHero myHta 100 Om) u Hanpsbkenuto o 'OCT 26.011-80

0...5MA 0...100% 10 5
0...20 MA 0...100% 14.20
4...20 MA 0...100% 10.20
0...1B 0...100% Uo0-1
-50...+50 MmB 0...100% U-50
3.2. BpeMs orpoca BXOTHOTO KAHATIA, CEK...uveerrrrerrreerureenureenseeesseeessneesnseeeans 1

3.3. IlpenenbHO nomycTUMasi OCHOBHAs

IMPUBCIACHHAs IMOTIPCIIHOCTDb

(6e3 yueTa mOrpenIHOCTy JaTyuKa), %, HE XyxKe

JUIS TEPOMOCOTPOTUBJICHUN U JATYUKOB TOKA U HATIPSIKEHHU . ...eeeeneeeennnns 0,25

D10 6 1< 0119 (0] 1 -1 o OSSPSR 0,5
3.4. Pa3pematomas cmocooHocTh, °C

OT =100°C 710 F1000°C ..ot 0,1

HIDKE -100°C 1 BBIIIE +1000°C......cooiiiiiiiiiiiieeiee e 1
3.5. KonM4eCTBO BBIXOAHBIX YCTPOMCTB. ceeeuuvvrreeenrrreeraireeeeennreeeeessssssnnnnnsssneeees 2




3.6. MakcuManbHbIM TOK, KOMMYTUPYEMBI KOHTAaKTaMU pejie

TPH ~220B SOTTIE, Ao 5
3.7. MakcuManpHBI TOK Harpy3Ku TPaH3UCTOPHOM ONTONApPhI

IIpU HanpsHKEHUH 50 B TOCTOSTHHOTO TOKA, MA.......iiiiiiieiiiiiieeeeeiieeeeenn 50
3.8. MakcuMasnbHbIi TOK HArpy3Kd CUMHCTOPHOM ONTOMNAPHI

nipy HanpsHKEHUU J10 400 B, MA ..o, 100
3.9. MaxkcuManbHbBIN TOK Harpy3KH BBIXOJa YIIPaBICHUS

TBEPAOTEIBHBIM PEIIE, MA....ceiiiiiiieeeiiiieeeeiiieeeeseirteeessinteeeeeeeaeeseeessssannnnnes 50
3.10. UuTepdetic cBszu ¢ PC uepes amantep UM48S.......cocvveiiiviiiiiiiiieeen. RS-232
3.11. KommuectBo YMKT, nmoaxmrogaemsix k oqaomy COM nopty PC............. 255
3.12. UuTepdetic cBa3u YMKT — IMA48S5.......ooiiiiiiieeeeeeeeee e RS-485
3.13. JInuna muaNm cBsi3u npubopa ¢ UM485, He 60TI€E, M...oocvveeecieeeieeeineen. 1200
3.14. CKOpOCTB MEPEIAUH TAHHBIX, OUT/C...eevreerrieiieeiieniieeiienieeeseieeesneveeesenneeas 19200
3.15. HanpspKeHUE MATAHUS, B....ooooooiiiiiiiiiiiccec e ~110...~245
3.16. HacToTa NUTAIOIMIEN STEKTPOCETH, [Tl .ceiviiiiiiiiiniiiiiiieieceeeeiecee e 50
3.17. Tlotpebsiemast MOIITHOCTh, HE 00TE€, BT......cccvvveiieiiiieeiiice e 6
3.18. Temmneparypa OKpYKatOIICH CPEABL, “C...ooovuvrrreeeiiieeeeiieeeeeiieeeeeiveee e +5...+50
3.19. OtHOocuTenbHas BIaxHOCTh BO3AYyXa (MIPH t = 35°C), %0 .eeveveeieveeieenee. 30...80
3.20. AtmocdepHoe AaBICHHUE, KIIa........cccoeeiiiieiiieeiieeieecee e 86...107
3.21. Cremnens 3amuThl Kopiyca HacTeHHOro ucnoidHeHust (H1).................. IP54
3.22. T'abaputabie pazMepsl KOPITYca Hl.....cccooovviiiniiiiiiiiiecee e, 138x105x59
3.23. Crenens 3amuthl Kopiyca L2 co cTopoHbI epeHel NaHeNH . ................ 1P20
3.24. T'abaputabie pazMepbl KOPITYCa H2.......ccceeviiieiiiieiieeieecee e 96x48x100
3.25. Macca npubopa, He 0051€€, KL .......cccvieiiiiriiiiieniiciiee e 1

4. YcTpoiicTBO M NPpHHIMI PadoThl MpUOoOpa

4.1. dynkunoHanpHas cxema npubdopa npuBeieHa Ha puc. 1.

-

Brnok nHgmMkauum
1 yrnpasneHus
= - = = -
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gt : —|—~ Beix. ycTpoicTeo 1 -
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[Ipubop cocTouT M3 OHOTO BXOJHOTO KaHaja, OJI0Ka MHAMKAIIMK U YIPABJICHUS, OJHOTO WU
nByx (mns mommdukamuu  "-K") BeixomHbix — kananmoB [IMJ], ogHOro BBIXOJHOTO KaHama
curHanuzanuu (B moaudukanuu "-K" oTcyTcTBYeET), MUKpOIIpoLieccopa U HHTepdeiica.

K BXOJIHOMY KaHAJIy TMOJKIIOYAeTCs JaT4YMK - TepMonpeoOpa3oBaTellb COMPOTUBICHUS,
TEepMoInapa, JaT4MK ¢ YHU(UIIMPOBAHHBIM BBIXOIHBIM CUTHAJIOM TOKA WJIM HaIIPSDKEHUS;
ONOK WHIWKAIMM ¥ YOPABICHHUS CIYXHT JUIsl OTOOpaXEeHHs TEKYIIUX I1apameTpoB,
IPOrpaMMHUPOBAHUS U YIIPaBJIEHUS IPHOOPOM;

BbIxoaHOM KaHas [IN]] ynpaBisier 00BbEKTOM yIpaBiIeHUS;

BBIXOJTHOM KaHAJl CHUTHAJIW3allMM TPUITEPHOIO THUMA CIYXUT JUI CHUTHAIM3ALUU O
HaXO0XJICHUU BXOJHOTO NapaMeTpa B ONPE/EIEHHO 10Ib30BaTeNeM 00JIaCTH 3HAUCHHUI;
MHUKpPOIIPOLIECCOP IO IPOrpaMMe U B COOTBETCTBMM C 3alpOrpPaMMHMPOBAHHBIMU
NOJIH30BATENSIMUA  (PYHKIIMOHATIBHBIME TTapaMeTpaMH MPOU3BOJAUT OOpabOTKy CHTHAJIOB
BXOJIHOTO JlaT4uMKa, LHU(PPOBYIO (UIBTPAIMI0 W3MEPEHHBIX 3HAUYEHUM, BBIBOJ JAHHBIX Ha



OJIOK MHIWKAIUH, ONPOC KHOIIOK YIpaBJICHUs, 0OCITy)KHBaHUE MHTEpdeiica u GopMupyeT
CUTHAJIBI YIIPABJICHUS BBIXOJHBIMU YCTPONCTBAMHY;

- uHTepdeic MmpenHa3HayeH Ul CBSI3U C NEPCOHAIBHBIM KOMIBIOTEPOM M OOBEIMHEHUS B
ABTOMAaTU3MPOBAHHBIE CUCTEMBI YIIPABJICHUS.

4.2. Koncrpykuus npubdopa.

[TprOop KOHCTPYKTUBHO BBINOJIHEH B INIACTMAaCCOBOM KOPITyCe, MPeAHa3HAUEHHOM [T
IIMTOBOT'O WJIM HACTEHHOT'O KpEeIUIEHHUs. DCKU3bI KOPIYCOB € Ta0apUTHBIMH U YCTAHOBOUYHBIMHU
pa3Mepamu npuBeieHsl B [Ipunoskenun 1. Bee anemenTs! mprbopa pa3MelieHbl Ha JBYX MeYaTHBIX
iatax (mara npoleccopa M rata MHAuKanun). Ha nuneBoit naHeaun pacroioskeHbl KiaBuaTypa
ynpaBieHus Tpudopom, uppoBOi HHAUKATOP U cBeToanoAbl. Ha 3amHelt - mprucoe AMHUTEIbHBIN
KJIeMMHUK. KIIeMMHUK /17151 BHEITHUX MPUCOEANHEHUN (1aTUMKa, JIEKTPOIUTAHUS, Lenen
uHTepdeiica) y mpruOOpoB MUTOBOTO KPETJICHHUS] HAXOIUTCS Ha 3aJHel cTeHke. B mpubopax
HACTEHHOT'O KPETUIEHUS KJIEMMHHK PACIIOJIOKEH I0J1 BEpXHEH KpBIIIKOi. B oTBepcTHaX Ans
M0/IBOJIa BHEIIHUX cBsi3el kopiryca H1 ycTtaHoBIIeHBI repMeTHYHbIE KaOelIbHbIE BBOJIBI.

5. Yka3zanue mep 0e3onacHocTH

5.1. ITo ciocoOy 3auuThl OT MOPAKEHUS HIEKTPUIECKHM TOKOM NMPHOOP COOTBETCTBYET KJlaccy
0 mo I'OCT 12.2.007.0-75.

5.2. B npubope ucmonap3yercss onacHoe JUlsl *HU3HM HamnpsbkeHue. [Ipu ycraHoBke mpubopa,
YCTPAaHEHUHM HEUCIIPABHOCTEN M TEXHUYECKOM OOCIYKMBAaHUU HEOOXOIMMO OTKJIIOUUTH MpUOOp U
HOJKITI0YaeMble YCTPOWCTBA OT MUTAIOIIEH CEeTH.

5.3. He pomyckaercst nmonajgaHue Biard Ha KOHTAKThl KIEMMHHKAa U BHYTPEHHHME 3JIEMEHTHI
npubopa. 3ampeniaercs HCHOJIb30BaHUME NPUOOpPAa B arpecCUBHBIX CpelJax C COJIEpKaHUEM B
aTMoc(epe KUCIIOT, HIero4eii, Macen T.II.

5.4. TloakmoyeHne, TEXHUYECKOEe OOCIy)KMBAaHME M MPOrpaMMUpPOBaHHE HPUOOpA JTOJIKHBI
NPOU3BOIUTHCA KBAUTM(UIIMPOBAHHBIMU CIEIHATHCTAMH, M3YYHBITUMH HACTOSIIEE PYKOBOJICTBO
0 HKCIUTyaTalHH.

5.5. Tlpu skcruryatanuu, TeXOOCTy)KUBAaHHHM M TMOBEpKE NMprOopa HEOOXOAMMO COONIOIATH
tpeboBanuss ['OCT 12.3.019-80, «llpaBui TeXHHYECKOM SKCIUTyaTallUM 3JIEKTPOYCTAHOBOK
notpedureneit» u «lIpaBun TeXHMKM OE30MACHOCTH MPH SKCIUTyaTalMH 3JIEKTPOYCTaHOBOK

noTpedurenein.

Buumanwe! B cBs3u ¢ HamudueM Ha KIIEMMHUKE OIIACHOTO IS JKM3HH HAIPSHKCHUS IPHOOPHI B KOPITYCaX IHTOBOTO HCIIOTHCHUS
(Momndukanus YMKTx(VY)-11[2-X), JOIDKHEI yCTaHABIMBATBCS B IUTAX YIPABICHUS, JOCTYIHBIX TOIBKO KBAIU()UIMPOBAHHEIM CIICIUATINCTAM.

6. MoHTa:x npudopa u NoAroToBKa K padore

6.1. YcraHoBuTh mnpuOOp Ha IITaTHOE MECTO U 3aKpenuTh ero. labapuTHble U
MIPUCOEANHUTEIbHBIE pa3Mepbl MPHUOOPOB B pa3IUYHBIX BapHaHTaX KOPIYCOB IPUBEICHBI B
[Ipunoxennn 1.

6.2. IIposIo’KUTh TUHUU CBSI3U AJISl COETMHEHHS IPUOOpa C MUTAIOIIUM HANPSHKEHUEM, BXOAHBIM
JnaTyukoM, uHTepdeiicom cBa3u (ecau npubop mnoaxmoyaercs K PC) M MCIONHUTETHHBIMU
MexaHu3Mamu. lIpyu BBINOJTHEHHMM MOHTAXHBIX pabOT HCIMOJB30BaTh TOJBKO CTaHAAPTHBIN
MHCTPYMEHT.

6.3. Tlpu MOHTa)xe BHEUIHUX CBS3€H HEOOXOAMMO OOECIeYnTh HAJCKHBIM KOHTAKT C
KJIeMMHUKOM mpubopa. CedeHue Xl He JODKHO mpeBblmiath 1,5 kB. MMm. Iloncoemaunenue
MIPOBOJIOB BO BCEX BapHaHTAaX KOPITYCOB OCYILECTBISAETCS MOJA BUHT. i HOCTymna K KIEMMHUKY B
npubOpe HACTEHHOTO KPeIJICHUs HE00X0AUMO CHATh C HETO BEPXHIOIO KPBIIIKY.

6.4. Ilonxirouenue naT4uKa.

[lopxmroueHne naTyMkKa OCYIIECTBISETCS B COOTBETCTBUHM CO CXEMOM, NIPHUBEIECHHOW B
[Ipunoxennn 2.

Tun gatymka ycTaHaBIMBAETCS MOJIb30BATENEM MIPH IPOrpaMMHUPOBAHUH MPHOOpa.



Bo n3bexxanue nojJoMKH U3MEPHUTEIbHOM YacTH Mpubopa NpUCOEIMHEHUE CBsA3eH HE0OX0AMMO
MIPOU3BOIUTh, HAUMHAS C MMOAKIIIOUEHUS JaTyiKa K JIMHUM, a 3aTeM JIMHUM K KJIeMMHHUKY Tpudopa.

JUisl MCKITIOYEeHUs! IPOHUKHOBEHHUSI TIPOMBIIUICHHBIX [TOMEX B U3MEPUTENBHYIO CXeMy Ipubopa
JIMHUIO CBSI3U JaT4uKa ¢ IpUOOpPOM PEKOMEHIYETCS SKPaHUPOBATh, @ IKPaH 3a3€MJIUTh.

3ampentaercss o0beIUHATH "3emit0" mpubopa ¢ 3a3emiieHneM obopyaoBanus. He nomyckaercs
MPOKJIaJKa JIMHUM CBSI3M JaTdyuka ¢ NpuOOpoM B OJHOM TpyOe € CHIIOBBIMH IPOBOJAMH,
CO3/IAI0IMMHU BBICOKOYACTOTHBIE, UMIIYJIbCHBIE M T.II. NOMEXHU. [lapameTpbl cOeAMHUTEIBHBIX
JMHUH NpUBEACHBI B TaOIHIIE 2.

Tab6muma 2
Tun natyuka JlnvHa TUHIN ComnpoTuBiieHNE Tun nuanu
(makc.), M nuHuM (Makc.), Om
TepMoconpoTUBIEHUE 100 10 TpexnpoBoiHast
JByxnpoBoaHas
Tepmonapa 25 100 TEPMOKOMITEHCAITMOHHBIM
IIPOBOAOM
JlaTuuk ¢
YHADUTUPOBAHHBIM 100 100 JByxnpoBoaHas
BBIXOJIOM TI0 TOKY
Hatuuk c
YHUDUIUPOBAHHBIM 100 5 JByxmnpoBoaHas
BBIXOJIOM TIO HAIPSIKEHUIO

6.4.1 TlonkroueHNE TEPMOIIPEOOPa30BaTEIS COTPOTHUBIICHHS.

B mnpubope wucnonb3yercss TPEXIPOBOIHAS CXeMa TOIKIIOUEHHS TepMOIpeoOpa3oBaTes
conpotubiieHus. K 0THOMY U3 BBEIBOJIOB TEPMOCOIIPOTUBIICHHS Rt MOICOETUHSIOTCS /1B IPOBO/IA, &
TPEeTUH TOAKIIOYaeTcss K JApyromy BbiBoay Rt. Takas cxema MO3BOJSET KOMIICHCHPOBATh
COIIPOTHBIICHHE COCTUHHUTENBHBIX TPOBOAOB. [Ipy 3TOM HEOOXOAMMO COONIOAATH YCIIOBHUE
pPaBEHCTBA CONPOTUBIICHUN BCEX TPEX MPOBOJIOB.

7
t 8
9

TepmormipeoOpa3oBaren  CONPOTHBIEHUS MOTYT  IMOJKIIOYAThCS K mpubopy U C
UCIIOJIb30BAaHUEM JBYXIIPOBOJHOM JMHHUU, HO B 3TOM Cllyyae U3MEpeHHsI OyAyT MpOBOAUTHCS Oe3
KOMIICHCALlUM COIIPOTUBJICHHUS COCAUHUTEIIBHOW JIMHUU MW, BCIEIACTBUE 3aBUCUMOCTH 3TOTO
COINPOTHUBIICHUSI OT TeMIIEpaTyphbl OKpY>Kalollell cpelbl, MoKa3aHus nmpubopa OyayT Koiedarbces
BMECTE C BHELIHEW TemmepaTypoil. B ciaydae ucnonab3oBaHus IByXIPOBOJHON JTHHUN HEOOXOAUMO
IIpU [IOATOTOBKE MpHOOpa K paboTe BBHIMOIHUTE CIEAYIOIINE ACHCTBUS:

- [epea HavdajlioM pa6OTI)I YCTaAaHOBUTH MNEPEMBIYKY MECKIAY KOHTAaKTaMU KOMIICHCAIIMOHHBLIX ITPOBOJIOB

(xouTakTel 8-9) a ABYXIPOBOIHYIO JIMHUIO TONKIIOYNATHE KO BXOAY HpuOOpa (COOTBETCTBEHHO K

KOHTakTaMm 7 u 8);

- K IPOTHBOIIOJIOKHBIM OT MpHOOpa KOHIAM JIMHUH CBSI3H «IIPHOOP - TEPMOIIPe0oOpa3oBaTeib) BMECTO

TepMonpeodpazoBaTes MOAKIIOYUTh Mara3uH COMPOTHBIICHHUH ¢ KiaccoM TouHoCcTH He xyxe 0,05;

- YCTaHOBUTh HAa MarasMHe 3HAa4YeHHWE, paBHOE COMPOTHBICHUIO TepMOIIpeoOpazoBaTensi IpHU
temriepatype 0°C (50 wm 100 OM, B 3aBHCHMOCTH OT THIIA JATIHKA);

- TojaTh Ha mMpubop nuTaHue u yepe3 15-20 MuUH. 1Mo MoKa3aHUAM IH(PPOBOTO HHIANKATOPA ONPEACITUTh
BEJIMUMHY OTKIIOHEHHU TemrepaTypbl oT 0°C 1o KaxaoMy KaHalTy U3MEPEHus;




- BBECTH B IaMATh NMpHOOpa 3HAUYEHUE KOPPEKLHHU «CABHUTI XapaKTEPHUCTUKW» JUIS KaXKIAOro KaHajla B
COOTBETCTBYIOILIEM IapaMeTpe, PaBHOE IO BEIUYMHE MOKA3aHUSM MPUOOpa, HO C MPOTHUBOIIOJIOKHBIM
3HAKOM;

- TPOBEPUTH MPABUIBHOCTH 3aJAHUSI KOPPEKLUH, JJIL STOTO HE M3MEHSS 3HAUEHUS CONPOTHBIICHUS Ha
MaraszuHe, NepeBecTH NPUOOp B PEIKUM M3MEPEHUS M YOSAHUTCS, YTO MPU ATOM €ro MoKa3aHus paBHbI 0 +
0,2°C;

- OTKJIIOUUTb MUTAHUE, OTCOCAVHUTH JIMHUIO CBSI3M OT MarasmHa CONPOTUBIICHUM M MOJKIIOYUTH €€ K
TepMOIpeoOpa30BaTeIo;

- IOCJIe BBIMOJHEHUS 3THX AEUCTBUI MPUOOp TOTOB K paboTe.

6.4.2. IloaxiroueHue Tepmomnap

Tepmomapa mMOAKIIOYAIOTCS K MPUOOPY TO JBYXMPOBOAHOW cxeme. [lpu momkmoueHun
HeoOxouMo coOmoaTh noyisspHOCTh!!! "[lonokuTenbHBIA" BBHIBOJ TEPMOIApbl COEIUHSETCS C
KOHTakTOM 9, "oTpunarenbHblil" - ¢ KoHTakToM 7. I[lpm HEOOXOIWMOCTH JIMHUS CBSI3U OT
TepMomapsl 70  mpubopa  YAJUHSAETCS  TEPMOKOMIIEHCAIIMOHHBIMM  TPOBOAAMU  C
TEPMOAJIEKTPUUECKUMHU  XapaKTEpUCTHUKAMH, AaHAJOTUYHBIMH XapaKTepUCTHKaM MaTepHalioB
TepMoMapsl (MpH TemIeparypax, OJU3KUX K TeMIepaType B MecTaxX NpOoJIeraHus JIMHUM CBs3H). B
cllydae TNPUMEHEHHsI OOBIYHBIX (HE KOMIIEHCAI[MOHHBIX) MPOBOAOB TOYHOCTH pabOThHI Mpubdopa
CHU3UTCSI.

-+

TepmMoKOMMeHcaUWoHHbIE NpoBoaa

6.4.3. lloaxiroueHue NaTYNKOB C YHU(PUIIMPOBAHHBIMU BHIXOAHBIMU CUTHATAMHU

Jatuuku ¢ yHU(DUIIMPOBAHHBIMU BBIXOJHBIMH CHUTHAJIAMU TOJKIIOYAIOTCS K TpUOOpY IO
IBYXMPOBOAHOW cxeme. Ilpm moakimoueHWH  HEOOXOIMMO  COONIOAAaTh  MOJISIPHOCTH!!!
[TonoxxuTenbHBIN BBIBOJ JaTYUKa COCIMHAETCS C KOHTAKTOM 9, OTPUIATEIBHBIA - C KOHTAKTOM 7.
Jl1s KOppeKTHOM paboThl JaT4yMKa HEOOXOAUMO MPaBUIIBHO 3alporpaMMHUpOBaTh napamerpsl An.L
u An.H (cm. pa3a. 7.5). [Ipu noaximoueHHH AaTYMKOB C YHU(UIIUPOBAHHBIM BBIXOJIOM IO TOKY
napasesibHO KJIeMMaM HeoOXOAMMO MOAKIIOUHUTH MIYHT conpoTuBieHneM 1000m+0,1% u TKC ne
xyxe 25x10°/°C. Jlnst nuTaHus JaTYMKOB C YHHU(DUIUPOBAHHBIM BBIXOJOM IO TOKY HMCIIOIB3YETCS
BHEIIHUM HWCTOYHHMK HANpPsHDKCHUS, BEJIMYMHOW, B OOJBIIMHCTBE ciydaeB, oT 18B mo 36B.

. 7
Ok
N 9

[ToaxmoueHrue JaTYUKOB C YHI/I(I)I/II_II/IpOBaHHBIM BBIXOIOM IIO0 TOKY HPOU3BOAUTCA IO CJICAYIOINIUM
CXEMaM:

6.5. [logkmroueHue UCIOIHUTEIbHBIX YCTPOUCTB

[TonknroyeHne UCMOTHUTEIBHBIX  YCTPOMCTB  NPOM3BOJUTCS IO CXEME COCOUHECHHI
(ITpunoxenue 2). IIpu MOAKIIOUEHUH HCIIONHUTEIBHBIX YCTPOWCTB MHAYKTUBHOTO Tuma (pere,
MyCKaTeIN) PEKOMEHIYEeTCs JJII CHIDKEHUS TOMEX TMapajieIbHO KaTYIKe IMyCKaTellss U KaK MOXXHO
OnnKe K Hel yCTaHOBUTH LIEMb U3 MOCIEN0BaTeNbHO coeqUHeHHOTo pe3uctopa 47..200 Om 2 Bt u
konzaencaropa 0.1...0.2 mx® x 400B.



6.5.1. TloaxnrodeHune K BBIXOAY THIA "ONTOTPAaH3UCTOP".

Tpan3ucropHas onromnapa MpuMeEHSIETCS Il yIIpaBiIeHUs] HU3KOBOIBTHBIM pene (1o S0B). Jlns
n30eKaHUsl BBIXOJA M3 CTPOSl ONTOTPAH3UCTOpa H3-3a OOJBIIOTO TOKAa CAMOMHIYKIIMU
napajuieIbHO 0OMOTKE pesie HeoOX0IUMO YCTaHOBHUTH JAMOJI Ha HampspbkeHue He Hike 100B u

TOK mopsiaka 1A cornacHo cxeMe(IpuBeeHbl HOMEpPa KOHTAKTOB Uit BY1):
3alMTHEIA avon

OBmotka pene',

6.5.2. [logkmroueHue K BBIXOAY TUIA "ONTOCUMUCTOP".

OnTocMMUCTOp HMMEET BHYTPEHHIOIO CXEMy IIEpEeXO0Ja 4Yepe3 HOJIb M BKIIOYAETCS B LEIb
YIPABJICHUS MOIIHOIO CHUMHUCTOpa 4epe3 OrpaHMyuBaromuii pesucrop Rorp. Bennuuna
pe3ucTopa ONpeAeisaeT TOK yIpaBleHus: CUMHUCTOpa. [lonKiItoueHne CMMICTOpa PEKOMEHTyeTCs
IIPOU3BOAMTH I10 CIEAYIOLIEH cqp)(a?;we(npmsez[eﬂm HOMepa KOHTAaKTOB st BY1):

ﬁﬂ'mmﬂ Om

0.01...0.1 mkd
x630B

Hedftpans

Harpyzka
[Ipn ynpaBiieHMHM NBYMsI BCTPEYHO-BKJIFOUEHHBIMU THPUCTOPAMH PEKYMEHIYETCS NPUMEHSATH
CJIEAYIONIYIO cXeMy(IIpUBEeHbl HOMepa KOHTakToB /it BY1):
daza

ﬁw_..mo Om
0.01_0.1 mkd
7 x6308

V VY He#Tpane

Harpyaka

6.5.3. [logkmroueHue K BoIX0Ay TUNA "yIIpaBieHUE TBEPAOTEIbHBIM peie'.
TBepaoTenpHOE pelie MOAKIIYAeTCS K TNPUOOpY CorlacHO cxeme(IPUBEICHbI HOMepa
KOHTaKTOB i1 BY1):

YMET=(Y)
Rarp.
+5B O TeepaoTensHoe
+

pene
S

Ipumeuanue: Conpomusnenue pezucmopa Rozep. pasrno 100 Om.

6.6. IlogkmroueHue CeTH MUTAHUS MPOM3BOAUTCS Mo cxeme coeauHeHuil (IIpunoxxenue 2).
[Ipu moaKIFOYeHUN MUTAHUS CIIEAYET MO0 BO3MOXHOCTH UCTIOIB30BaTh a3y CETEBOTO HANPSIKEHUS,
CBOOOJIHYIO OT MOIIHBIX HUMITYJIbCHBIX MOTpeOuTeNaei 3HEpruu (CBApOUYHBIX TpaHC(HOPMATOPOB,
4acTo BKJIOYaeMbIX MOITHbIX TOHOB u T.11.).

6.7. Tlogxmouenne YMKT k PC npousBonutcs mo cxeme coenunenuii (IIpunoxxenue 2). Ha

NaTbHEM KOHIIE NBYXIPOBONHOW jwHMHM RS-485 mapanensHo kKoHTakTaM A u B HeobOxommmo
YCTAaHOBHUTL PE3UCTOP colpoTuBIcHUEM 120 OM.




6.8. Tlocme moakmioueHHss BCeX HEOOXOAMMBIX Iiemed MmojaaTh Ha npubop nuranue. Ha
IUpPOBOM HWHAWKATOPE HA HEKOTOPOE BpEMsl TOSBUTCS KOJA JaTdyhMKa W 3acBETATCS BCE
CBETOAMO/IbI, TOCJe yero nmpubop mepeitner B pexxum "pabora". Ilpu McpaBHOCTH AaT4MKa M
JUHUM CBA3M Ha HMHJMKATOpE OTOOpa3WUTCs TEKyllee 3HaueHue H3MepseMoro mnapametpa. Ecmu
1ocje MOJauu MHUTAaHUS HAa MHIUKATOPE MOSABITCSA MPOUYEPKH WIM MOKa3aHUS HE COOTBETCTBYIOT
peabHBIM 3HAYEHUSIM, TIPOBEPHTE MCIPABHOCTH JaTYMKa W JIMHUH CBSI3M, a TaKXKe MPaBUIbHOCTh
UX IMPUCOETUHEHUS.

6.9. Ilpu mnpoBepke HCHPABHOCTH HEOOXOJAMMO OTKIIOYUTH MPUOOP OT CETH MHUTAHUS.
HeobxonuMo uCmons30BaTh MPU MPO3BOHKE CBsI3€H YCTPOMCTBO C HAMPSOHKCHHEM MUTAHHS HE
6omee 5 B. B apyrux ciaydasx He0OXOAMMO OTKITIOUUTh JATYHK OT MpUOopa.

6.10. Beenute B mpubOp HEOOXOIUMBIE Ui BBIIOJHEHUS TEXHOJOTHYECKOTo IMpoliecca
rapaMeTpbl peryJIMpoBaHMs M 3aJaiiTe HyKHble padoune pexumsbl. [locne ycraHOBKH TpeOyeMbIx
napameTpoB MpUOOp roToB K pabdoTe.

7. Padora npudopa

7.1. Pe:xumbl pa6oTsl npudopa.

[Ipu skcrutyatanuu npubOp MOXKET HaXOOUThCS B OAHOM M3 JABYX PEXHUMOB: "pabora" uiu
"mporpammupoBanue”. B pexume "pabora" mnpousBOAWTCS H3MEpPEHHE U OTOOpakeHHUE Ha
U(PPOBOM HMHIUKATOPE TEKYIIMX 3HAYCHUH BXOAHBIX JaT4YUKOB, cBA3b ¢ PC u ympasneHue
BBIXOJIHBIMU YCTPONMCTBAMU B COOTBETCTBUM C 3aJ@aHHBIMH pabOYMMM HapameTpaMu. Pexum
"pabora" BKIIOUaeTcs MpU IojJadye Ha [pubOp HampspKeHus nuTaHuA. B pexume
"mporpammupoBaHue” TMPOU3BOAUTCS HACTpoMKa pabouux mapameTrpoB mnpubopa. Ilepexox B
pexuM "TporpaMMHUpOBaHKE" MPOUCXOAUT NPHU HAKATUW HA KHOIIKY (cm. 1. 8). Bo Bpems
HAXO0XKIeHUH npudopa B pekuMe ''mporpaMMHpoBaHHe' OCHOBHbIC (PYHIHMH H3MepPeHHs
BXOJHBIX 3Ha4YeHUH W  yNpaBJeHUS] BBIXOAHBIMHM  YCTPOMCTBAMH  NPOAOJIAKAIOT
(pyHK1IIHOHMPOBATD.

7.2. YcrpoiicTBa HHAMKAILIMM M OPTraHbI YIIPABJICHHS.
Buennwuii Bu uiieBoii maHeny npuoopa NpuBeAeH Ha PUCYHKE 2.

YMKT1(Y)(NWA) @

—— = ®
L &

Y I R
N

N I [Jey :

Tiyer Ed T2yer 0T2 %

Puc. 2

Ha uetsipexpa3psaHoM HHIUKATOpe B pexumMe "padora" oTobOpaxkaercs U3MEPEeHHOE 3HAUCHUE
BXOJHOTO CHUTHaja, B pEXHME '"NPpOrpaMMHpOBaHME" — 3HAUEHUE HACTPAMBAEMOIO B JAHHBIN
MOMEHT MapamMeTrpa. YeTbipe mpodepka B pexume '"pabora" CUTHAIM3UPYIOT 00 aBapHHOM
COCTOSIHUM BXOJHOTO CHrHaJsa (OOpbIB MJIM 3aMBbIKaHWE JaTYMKa, BBIXOJ U3MEPSEMOro 3HAYCHUS 3a
npeieabl U3MEPeHH U T.11.). I'pynmna cBETOUOIHBIX UHAUKATOPOB CITYXKHT IS

- T1 (uHIUKaTOp 3€IEHOro IBETa) — HHIUKATOp paboThl mpuodopa;

- Tyer, Ed, T2yct, AT2 (MHAUKATOPHI 3€TICHOTO IBETA) — MPU MPOTPAMMHUPOBAHUN YCTABOK -
ycraBka g [IMJl, momoca HEYyBCTBUTEIBHOCTH, YyCTaBKa sl BTOporo BY, nempra
YCTaBKHM BTOpOro BY cooTBETCTBEHHO;

- BY1 u BY2 (unnukatopsl kpacHoro 11seta) — coctostuue BY1 u BY2 coorBercTBeHHO.



Knonka @ B pexxuMe "paboTta" CIy>KUT IJisi BRIOOpA BXOJHOTO KaHaIa, M3MEPEHHBIC 3HAUCHUS
KOTOPOrO BBIBOAATCA Ha mHAMKanuoo. Kxonka @ B pexxuMe "pabora" He OKa3bIBaeT BIUSIHHUA Ha

paboty mpubopa. B pexxume "mporpamMmupoBaHue’ KHOTIKA @ u @ npeHa3HaYeHbl JUIs BBOJA
KOJIa JIOCTYTIa, YBEITMUEHUS 1 YMEHBIICHUS! BBIOPaHHOTO ITapamMeTpa.

KparkoBpemMeHHOE HakaTHe Ha KHOIIKY ® us pexxuma "paborta" mepeBoAMT MPUOOP B PEKUM
nporpaMMHUpoOBaHusl ycTaBok. JlonroBpemeHnHoe (Oonee 6 cekyHJ) HakaThe Ha KHOIKY
NEepeBOIUT MPHOOp B PEXUM MPOrpaMMHUpPOBaHMs (DYHKIMOHAJIBHBIX MapaMeTpoB (cMm. ri. 8). B
pexuMe '"mporpaMMupoBaHuE" KHOIKa CIYXKUT JUIsl Ilepexofa K IPOrpaMMHUPOBAHUIO
CJICYIOIETO IMapaMeTpa U I BO3BpaTa B pexkuM ""pabdota'.

7.3. Koppexkuusi norpemHocTeii 1aT4uKo0B.

JUis KOppeKIMH TOTPEIIHOCTEH BXOAHBIX JAaTYMKOB B TPUOOpPE CYIIECTBYIOT IMapaMeTphl
"CIIBUT XapaKTEPUCTUKHU'" U "HAKIIOH XapaKTepUCTUKU".

[Ipn xoppekuuu Tuna "CIBHUI XapaKTEPUCTUKHU' HM3MEPEHHOE 3HAUYEHHUE CYMMHPYETCS CO
3HayeHueM napamerpa SH 1.

[Ipn xoppekuuu Tuna "HAKIOH XapaKTEpPUCTUKU' H3MEPEHHOE 3HAUYEHHWE YMHOXAeTcs Ha

3HA4YCHHUE IMapaMeTpa P.
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7.4. Uudposas puiabTpanns u3MepeHuni.

Jnst moBbllIEHHS KadecTBa MW3MEPEHMsI BXOJHBIE CHUTHAJIBI 00pabaThIBAlOTCS
MHUKpPOIPOLIECCOPOM € TIOMOIIBI0 IU(PPOBOro (MIBTPA, MO3BOJSIOIIEIO YMEHBIIUTH BIIHSHUE
CIIy4allHbIX TIOMEX Ha Hu3MepeHue TemmepaTypsl. Pabora ¢unbTpa omnuchIBaeTcs ABYMS
napameTpamH, 3aJaBaeMbIMM IpH nporpammupoBanuu: PF- monoca mmudposoro ¢umnstpa u FF-
ryouHa uudposoro ¢unstpa. JlomycThMble 3HAY€HHS M 3aBOJICKHE YCTAaHOBKM I1apaMeTpPOB
ppoBbIX GUIBTPOB NpUBECHBI B Tabuie Ne 3.

7.4.1. Tlapametp PF (moJsioca nudgpoBoro (pujbTpa) mo3BoJsSET 3aMUTUTh U3MEPUTEITHHBIN
TPaKT OT eAMHUYHBIX ToMeX. [Tonoca ¢punpTpa 3a1aeTcs B euHULAX U3MepsieMoi BennuuHbl. Eciu
MOJIyUEHHOE 3HAaYeHHE OTIMYAETCS OT MPEbIIYIIEro Ha BEJIMYUHY, OOJIbIIYI0, YeM YCTAaHOBJIEHO B
9TOM MapaMeTpe, TO MPOU3BOAATCS IOBTOPHBIE H3MEpPEHHsS. B TedeHMM 3TOro BpEeMEHM Ha
WHIMKATOPE OCTAETCsl CTapoe 3HaYECHHE.

Kak BuaHO u3 pucynka 4, manas mosoca (GuiIbTpa MPUBOAUT K 3aMEIJICHUIO PEaKLUU
npubopa Ha OBICTPOE M3MEHEHHE BXOJHOW BelMW4YUHBL. [l0ATOMY MpH MajoM ypoBHE MOMEX WIH
npu pabore C OBICTPOMEHSIOIIUMUCS TPOLECCAMU PEKOMEHIYETCS YBEIUYUTh 3HAuYEHUE
napamerpa. B ciaydyae CHIIBHBIX OMEX cleAyeT YMEHbIINUTh 3HauU€HUE MapaMerpa AJisi yCTpaHEHUs
UX BIMSHUS Ha paboTy mpubopa. B 3ToM ciydyae BO3MOKHO yMEHbIIIEHHE OBICTPOACHCTBHS M3-3a
HOBTOpHBD(H3MegeHHﬁ.

PF = 1
A pv
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1
Bpewms onpoca gartyvka Bpems
Mpw PF =2
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9
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1
Bpewms onpoca aatyvka Bpemsa

= NOKazaHWAa MHOMKaTopa

m— - 13MEPEHHOE 3HAYEeHWe BXOAHOro napamMeTtpa Puc. 4



7.4.2. ITapametp FF (rinyouna uu¢pposoro ¢puabrpa) - mo3Bossier J00UThCS 0ojiee IIaBHOTO
W3MEHEHHUs Toka3aHuil mpubopa. Ilpu 3HaueHuum mnmapameTpa paBHOM | (UIBTP BBIKIIOYEH.
VYBenuueHnne 3HaueHus mnapamerpa FF npuBoauT K yBEIMYEHHMIO NOMEXO3AILMLIEHHOCTH, HO
MOBBIIIAET MHEPIUOHHOCTh NpUOOpa. YMEHbIIEHHWE 3HA4eHHs MPUBOAUT K Oosiee ObICTpOM
peakiuu npuOopa Ha CKAYKOOOpa3HbIE W3MEHEHHs KOHTPOJIMPYEMOM BEIMYMHBI, HO CHIDKAET
MMOMEXO03alINIIEHHOCTh M3MEpPUTENbHOTO KaHana. HarmsgHo aeiicTBue mapamerpa MOKa3aHO Ha
PHUCYHKE 5.

k
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7.5. MacmrtadHble K03 puumneHTHI

[Ipu BbIOOpE B KauecTBE BXOAHBIX JATYUKOB C YHU(PHUIIMPOBAHHBIMU BBIXOJAMU MO TOKY WM
HaNpsHKEHUI0 HE0OXOIMMO 3alporpaMMupoBaTh 3HaueHus napamerpoB An.L u An.H. ITapamerp
An.L nomkeH cOOTBETCTBOBaTh HWKHEMY MpeJeNly U3MEpEeHus MOAKIIoYaeMoro natunka, An.H -
BepxHemy npezaeny. [lapamerpst An.L u An.H 3anatotcs B equHMIaX ToM pru3nyeckoit BeIUYHHBI,
KoTopasi u3Mepsiercs. Biusnue mnapamerpoB Anl. u AnH Ha pabotry mnpubopa
IIPOMJUTIOCTPUPOBAHO HA pHUC. 6.

[JaTynk ¢ TOKOBbIM BbIXoAoM 4-20mA
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7.6. KomneHncanusi Temnepartypsl ''X0J104HOT0" cniasi TepMonapsl.

Tepmomapa renepupyet TepmMoI/[C, 3aBUCAIITYIO OT pa3HUIIBI TEMIIEpATyp pabodero cras u
cBoboaubix ("xomomueix") koHioB. (I[Ipum paBeHcTBEe TemmepaTypbl pabodero M CBOOOJHOTO
KoHII0B Tepmorapa DJ[C He BbIpadaThIBaeT, KaKoW Obl BRICOKOW MM HU3KOM 3Ta TeMIiepaTypa He
Obu1a) CremoBaTeNbHO, IS IONYyYEHUsST TEMIIEPaTyphl pabovyero cras TepMOMaphl, BEIPaXKECHHON
B a0comtoTHBIX BennunHax (°C), K BBIYMCIEHHOW pa3HULE TEMIEPATyp pabodyero u XOJOAHOIO
KOHIIOB TepMOMNapbl He0OX0auMO NMpUOABUTH TEMIIEPATYpPy €€ XOJIOAHOTrOo KoHma. [[is sToro B
npubope npeaycMOTpeHa aBTOMaTHYeCKasi KOMIIEHCAIUsl TeMiieparypsl "xononHoro" cnas. ITpu
pabote ¢ TepMomapoil mpubop, ¢ OJHOW CTOPOHBI, BBHIYUCISET TEMIIEpATypy paboyero cmas
TepMOMapbl OTHOCUTENIBHO KJIEMMHON KoJoAKU (ocHOBBIBasick Ha TepmMoIJC) u, ¢ apyroi
CTOPOHBI, TEMIepaTypy caMOil KIEMMHOM KOJOAKM (OCHOBBIBASICh Ha U3MEPEHMSIX
MOJIyTIPOBOJJHUKOBOT'O JlaTYMKa TEMIIEpaTypbl, YCTAHOBJIEHHOTO BHYTPHM NPHUOOpa BILUIOTHYIO K
knemmam). MuaukatropoM oroOpakaeTcs cymMMa 3TUX Temmeparyp. Ecnum mo kakum-nn6o
NpUYMHAM BO3HHUKHET HEOOXOAMMOCTh B OTKIIOUYEHHHU AaBTOMATHUYECKOM KOMIIEHCAIIUU
TeMmnepaTypbl "XOJOJHOro" cras, TOJb30BaTeb MOXKET JTO clelatb BBeAs Kox 9182
(HeoOXoaMMbIe NeMcTBUS JJIs BBOJA KOJa JOCTyIa omucaHbl B rinaBe 8 "lIporpamMmmupoBaHue
npubopa"). Jlnsg MOBTOPHOTO BKJIIOYEHHS AaBTOMATHYECKONW KOMIIEHCAIIMM TEeMIIepaTyphbl
"xonmoaHoro" cnast Hy>kHO BBecTH ko 0001.

7.7. BbIXoAHBIE YCTPOMCTBA.

MU/ I-perynsarop YMKT1(V)(ITM/]) umeer nBa He3aBUCUMBIX BBIXOJAHBIX ycTpoiicTBa. BY1
(dopMHpyeT CHrHaJIbl YIPaBJICHUS BHEIIHUM O0OpYJOBaHUEM, 0OeCIeunBasi peryJIupoBaHue MO
NPOTIOPIUOHATBHO-HHTETpalTbHO- T pepernmansaomy ([THM]]) 3akoHYy B COOTBETCTBHU C
3a/laHHOM I0JIb30BATEJEM JIOTUKON paboThl. Pexxum pabotel BY2 - cpaBHeHHE H3MEpEHHOU
BEJIMYMHBI C STAIOHHOW (YCTaBKOM) U M3MEHEHHE COCTOsTHUSI BY mpu nmepeceueHnn moporoBoro
YPOBHA & (THCTEpe3uca) B 3aBUCUMOCTH OT 33JJaHHOM JIOTUKU paboTEHI.

[TN/I-perynsarop mist ynpasinenus 3aasmwkkoir YMKT1(V)(ITU/I-K) nmeer nBa 3aBHCHUMBIX
BBIXOAHBIX ycTpoiictBa. BY1 u BY2 dopmupytor curnaner "OGonpme" u "menbiie"
COOTBETCTBEHHO, obOecrieunBasi yrpaBjieHHE 3aJBIKKON MO MPONOPIHOHATHHO-TO3UIIHOHHOMY
QITOPUTMY. B OJIMH 0 ¥ TOT K€ MOMEHT BPEMEHH MOXET OBITh BKJIIOUEHO JTOO TOIBKO OJHO U3
BY 1160 06a BBIKITIOUYEHBI.

BoixogHble  ycTpoiicTBa (AMCKpETHBIE, KIIOUYEBOIO THIA - JIEKTPOMArHUTHBIE pelie,
TPaH3UCTOPHBIE OMNTONAPbl, CHUMMCTOPHBIE ONTOMAPBl JUOO TOKOBBIM BBIXOJ YIPABICHUS
TBEPJOTENBHBIM peJie) MCIONB3YIOTCSA Ul YIPaBJICHUS (BKIIOYCHHS/BBHIKIIOUEHUS) HArpy3Kou
HEMOCPEACTBEHHO, MM dYepe3 Oojiee MOIIHBIE YNPaBIAIOLIME IEMEHTHI (IIyCKaTenlu, pele,
TUPUCTOPBI WJIM CUMHCTOPBI).

7.8. Jloruka padors IIU/I-peryasitopa.

OcHOBHBIE MOHATHA M COKPALIEHHS].

Tycr. — ycraBka, °C

T(i) — Texyiee 3HaueHue Temmeparypsl, “C

T(i-1) — 3HaueHHE TeMIIEpaTyphl MPH MpebIayIieM u3mepenun, *C
Err(i) = Tycr. - T(i), Tekymee paccornacosanue, “C

Err(i-1) = Tycr. - T(i-1), npenpiayiuee paccoriacoBanue, “C

Hp — nonoca nponoprmonansaoctH, “C



Ti — mocTossHHAsE UHTETPUPOBAHUS

Td — nocrosHHas quddepeHunpoBaHus

AT — nepuos KBaHTOBaHUS (MHTEPBAJ BPEMEHU MEXIY ABYMS COCETHUMH U3MEPEHUSIMHN )
Un(i) — npensaputensHoe 3HaueHue [T ]]

U(i) — BBIXO/IHOM CUTHAII peryisaTopa, %

IpyHuUn peryaupoBaHus

3ona neiictBus [1I1/]-perynsaropa onpenenserca napamerpom Hp. Ecnu -Hp > Err(i) > Hp,
nprbop GyHKIMOHHUPYET KaK ABYXMO3ULIHUOHHBIN perynsaTop. T.e. mpu Err(i) > Hp U(1) = 100%,
Err(i) <-Hp U(1) = 0%.

Brrurcniennsiit [TM/[-3BeHOM yIIpaBIIIOLIMK CUTHAII ONIPEAEISAETCS TPEMS COCTABIISFOLMMM:

1 .
1. nmponopLUUOHATBEHOM x Err(i):
2 i d X 2 Err(k)xAT
. WHTEerpaJbHO ———— :
’ TixXp %

d Err(i)— Err(i—1)

3. muddepeHuanbHOR X :
Xp AT

Un(i) =LXErr(i)+#xZErr(k)xAT+Ex Err(i)—Err(i-1) _
Xp TixXp = Xp AT

L Err(i)+lszrr(k)XAT+deEVI’(Z)—E}"I/'(Z—I) :
Xp Ti “= AT

PaCCMOTpI/IM KaXXAYI0 COCTaBJIAIOUIYIO OTACIBHO!

HQOHOQ!!I/IOHaJIbHaH cocrapasomas (I1C)

B npenenax nonocs! nponopruonanbHoctd Hp TIC BHOCHT B yripaBIisifoIMii CUrHA BKJIa,
JUHEWHO 3aBUcANNi oT Hp, TeKyiero paccornacoBanusi U ¢ COOTBETCTBYIOLIUM 3TOMY
paccoriiacoBaHuIO 3HakoM. T.e., ueM Oobiie paccorinacoBanue, Tem oosnbine [1C. [Tpu
Hepoperyauposanuu [1C nonoxxurensHa, Mpyu NepeperyImpoBaHud — OTPULIATEIIbHA.

HNurterpaiapHasn cocrapasomas (MC)

B npenenax nostocs! nponopuuonansHoctd Hp IC BHOCHT B ynipaBiisitoliyii CUTHAI BKJIAJ,
3aBUCAIIUN OT HAKOIUICHHOM CyMMBI pacCOTIaCOBAHUM, ITOJIOCHI MponopuroHaibHocTH Hp 1
NOCTOSIHHOM uHTerpupoBanus Ti. UeM fosblie paccoriacoBaHUE COXPaHSAET 3HAK, TEM CUIIbHEE
Biustane VIC. Yem Goubiie moctostHHast MHTErpupoBanus Ti, Tem crnadee Biusaue VC.

)| ug]zdgepenuuaﬂbﬂaﬂ cocrapasomas (JIC)



B npenenax monocs! nponopiimonansHoctd Hp JIC BHOCUT B yIpaBIsIONMINI CUTHAT BKJIAI,
3aBUCSIINN OT CKOPOCTH U3MEHEHHS TEMITEPATyPhI, TIOJIOCKHI MPOIOPIIMOHATBHOCTH Hp 1
nocrossHHOU auddepennupoanus Td. 3nak JIC mpoTUBOIMOIOKEH CKaYKy KOHTPOIUPYEMOTO
napametpa, T.e. JIC CTpeMHUTCS «CTIIaIuThy Pe3KHe N3MEHECHUS KOHTPOIHPYEMOM BEITHUNHBI,
npeaoTBpalias BOSHUKHOBEHHE B CUCTEME Koliebanuii. UeM ObICTpee U3MEHsIeTCsl TeMIepaTypa,
teM cunbHee BiausHue [[C. Yem mensbie mocrosiaHas quddepennuporanus Td, Tem cimadee
Bimstaue J1C.

IIpu ynpaB/jeHHH 32IBUKKOM

B npu6ope YMKT1(Y)(ITN/I-K), npeana3nadeHHOM Ui yIIpaBIeHHs 3aJIBUKKON 0€3 JaTunKa
MIOJIOKEHUS, IPUHUMAETCS, YTO caMa 3aJIBHKKa BBITNIOJIHAET POJIb MHTErPaToOpa v 3HAUCHUE
MHTETrpaJIbHOM COCTABIIAIOLICH, IIOJyYEHHOH IIPYU BBIYUCIICHUH yIpasiisitoliero curnana [TN/],
otrOpaceiBaetcs. [Tapametp Ti He oka3biBaeT aeicTBus Ha peryiastop YMKT1(VY)(IINA-K).

BbIX0aHBIE CHTHAJBI PErVJIATOPA

[Tocne Beraucienus Un(i) npubop aHamU3UpyeT MOTy4YeHHOE 3HAUYEHUE U ONPEIesieT
UTOTOBBIN yrpasisitouuii curnan U(1) creayrommmM oopa3oMm:

B o6mem ciygae U(i) = Un(i)*100%

Ecmm Un(i) > 1, U@1) = 100%.

Ecmu Un(i) <0, U(i) = 0%. (ITpu ynpaBneHNN OJHOHANIPABICHHBIMH UCIIOHUTEIBHBIMU
yerpoiictBamu, YMKTI1(Y)(ITUN))

Ecmu Un(i) < -1, U(1) = 100%.(IIpu yrpaBiieHUH peBepCUBHBIMU UCTIOTHUTEIbHBIMH
yerpoiictamu, YMKTI1(Y)(ITNI-K))

Bo3moskHBIE COCTOSIHHSI BBIXOA0B MPUOOpa OTPa)KEHBI B TAOIHUIIE:

Un(1) Breixox "0onbme" Breixon "mensbie"
YMKT1(Y)[U) [ YMKTL(Y)IIUJ-K) | YMKT1(Y)[IU) [ YMKTL(Y)ITUJI-K)
ot 0 510 1 Un(1)*100% Un(1)*100% Omnpenensercs Boikn
ot -1 10 0 Brixi Boixi napameTpom Un(1)*100%
<-1 BeIka Beikn "bd" Bxn
>] Bkn Bkn BrIka

OrpannyeHye HHTErpaJbHON CYMMBI

Ecnu paccornacoBanue monro He MeHsieT 3Hak, IC MOXKeT cTaTh W3NUIITHE OOJBIIION, YTO
npuBeAET K HEXKENaTeIbHOMY NepeperynupoBanuio. [loaromy B mpudopax YMKT
npousBoauTcs orpanndeHue UC. JlenaeTcs 3To 1o CleayomemMy alropuTMy:

eciu (IICHUC) > 1, o UC =1 - TIC;

eciu (IIC+UC) <0, o UC =0 - TIC (YMKTI1(Y)(ITUL));

eciu (ITC+UC) < -1, to UC =-1 - TIC (YMKT1(Y)(ITNI-K)).

CkopocTh HA0Era HA VCTABKY.

[Tapametp SP ciaykuT u1st orpaHMYEHHsI CKOPOCTH M3MeHeHus Temneparypsl. [Ipu SP =0
OTpaHUYEHHUE OTCYTCTBYET U TEMIIEpaTypa U3MEHSETCS CO CKOPOCThIO, 00YCIOBICHHOM
paboroii perymsitopa (kpusas 1). [Ipu HenyneBom 3nadeHuu SP nmpubop crapaeTcsi orpaHUYHTH



CKOpPOCTh U3MEHEHUS TEMIIEPATyphl BEIMYMHOM, paBHOI SP rpagycoB B MuHyTY (KpuBas 2).
30Ha orpaHUYeHHs MoKa3aHa npsMoi 3. DPpGeKTUBHOCTh OrPaHUYEHHUS 3aBUCUT OT CBOMCTB
00BEKTa yIpaBlIeHUs.

T

TycrT.

OrpanuyeHue ynpapjsiloiero CHrHajaa

Ecnu pacueTHOE ynpasJisiroliee Bo3IeHCTBHE OKaKETCs 00JIbIle 3HaUeHus napameTpa PA 6o
MeHbIIIe 3HaueHHs napamerpa P, curnan Ha BbIxoze perynaropa OyneT UMeTh CleTyrolee
3HaYCHUE!

ecim U(1) > PA, to U(i) = PA;

eciu U(1) <PL, to U(i) = PL;

Iepuon caenosanuss ummnyabcos HIAM

[TapameTtp tP onpenensier pasmep kanpa LM B cexynnax. lJist HICKITFOUEHUST HEHYKHBIX
cpabaThIBaHUI pelie PeKOMEHIYEeTCsl 3HaUeHHsI 3TOT0 MapaMeTpa yBeJINIUBaTh JI0 Te€X Mop,
IOKa OH HEC HAYHCT OKa3bIBaTh OTPHULIATCIBLHOI'O BOSZICI?ICTBI/ISI Ha TOYHOCTB PEryjinpoOBaHUA.
Yem nHepuroHee 00bEKT, TeM Oosbliee 3HaueHue tP MoXHO ycTaHOBUTH 0€3 MOCIEACTBHM [
TOYHOCTH PEryJInpOBaAHUA.

Perix.=10% Peuix.=50%
Br. tP=1 Bk, iP=1
Boikn. | . . Buikn.
0041 114 2 t,cex o 05 1 15 2 t,cexk
Pebix.=10% Pebi.=50%
Bbll(.ﬂ.l Bolkn. ——

005 55,5 10 t,0eK 0 25 5 7.5 10t.cek



30HAa HEYVBCTBUTEIHHOCTH

JI1s HCKITIOYEeHMS JIOKHBIX cpabaThIBAaHUN PETYIATOPa B OKPECTHOCTSIX YCTaBKU
paccoriacoBaHHe BBIUMCIISETCS CIEIyIOIUM 00pa3oM:

eciu -Ed > Err(i) > Ed, o Err(i) = 0;
eciu Err(1) > Ed, o Err(i) = Err(1) - Ed;
ecmu Err(i) <-Ed, To Err(i) = Err(i) + Ed;

rac Ed — 30Ha HCYYBCTBUTCIIBHOCTH.

CrnenyeT NOMHUTB, YTO Upe3MepHoe yBennueHue Ed yxyamaer ToUHOCTh peryIupoBaHusl.

DYHKIUY TONOJHUTEIbHOr0 BY

B npubopax, npeaHazHaueHHBIX 1)1 pabOTHI C OJJHOHAIIPABIEHHBIMH UCIIOJIHUTEIbHBIMU
yerpoiictBamu (YMKT1(Y)(ITN/)) BY2 M0OXKeT BBINOIHATE JOMOJHUTENbHBIE (QYHKIIUH,
omnpezensemMble napamerpom bd, ycrapkoit BY2 T2yct u rucrepesucom BY2 AT2:

HaXO0XJICHUN HUXKE
YCTaBKH 2

bd Onucanue DyHKIUA
0 | BeixiroueHo
1 | Curnanuzanms o Beixone | Ecim (T2ycer - 6T2) > T(i) > (T2yct + aT2), To BY2 Bk
3a 3aJJaHHBIN HHTEPBAJ nHaue BY?2 BuIKIIL;
2 | Curnanuzanus o Bxoae B | Eciu (T2yct - aT2) > T(i) > (T2yct + aT2), To BY2
3aJJaHHBIA WHTEPBAJ BBIKIL.;
nHaue BY2 Bk
3 | Curnanuszanus o Ecnu T(1) > (T2yct + aT2), To BY2 BKIL;
MIPEBBILICHUH YCTABKHU 2 nHaue BY?2 BBIKIL;
4 | Curnasinszanus o Ecmu T(1) < (T2yct - T2), T0 BY2 BKIL;

nHaue BY2 BBIKIL.;

7.9. Hactpoiika IIU/I-peryasitopa

B mpu6opax YMKT npeaycmoTpeHa npoueaypa aBTOMaTHUECKOW HACTPOUKH MapaMeTpPOB

[N /I-perynupoBaHus Ha KOHKPETHBIA OOBEKT. J{JIs1 BEIIOJIHEHNSI aBTOHACTPONKHU YACPKUBANTE
kHomky "F" Haxaroii Oornee 6 cek., mocie yero BBeaute ko 1941. Anroputm aBTOHaCTPOHKH
JlaeT IpueMiIeMble pe3ysbTaThl A7 OonbinHCTBa OVY.

Buumanue! Ilpu evinonnenuu asmonacmpouxu cucmema cosepuiaem 08a Koiebanus ¢
Heu38ecmHoll 3apanee amnaumyoou. Eciu no yciosusm mexnono2uiecko2o npoyecca
3HAUUMDbIL 8bIXOO 3a YCMABKY Henpuemiem, napamempul IIH/[-pecyniamopa credyem
HAcmpoums 6pYYHYI0, HA4a6 ¢ MAKCUMATbHO20 3HaveHus Hp.

Ecnu no xakum-nu6o npuunHaM 3HadeHus koddduuuenton [11/]-perynsatopa, momydeHHbIe
Y aBTOMaTHYECKOM HACTPOMKE OKa3aJIMCh HEONTUMAIBHBIMH, CIEAYET HOACTPOUTH MX

BPYUYHYIO.

B kauectBe HauanbHbIX 3HaueHn Hp, Ti u Td pekomeHxyeTcst NCTIoIb30BaTh 3HAYCHHUS,
MOJTyYEHHBIEC MPU AaBTOMATUYECKON HACTpOMKe. PydHYyI0 HACTPOHMKY pEKOMEHIYETCS MPOBOIUTh
9KCIIEPUMEHTAJIBLHO B TPH dTana:




1. ompeneneHne HEOOXOIUMOM MOJIOCHI MPOTOPIIUOHATHFHOCTH
2. ompeaencHUe ONTUMAIBHON MOCTOSHHON nuddepeHmpoBanus
3. ompeneneHue ONTUMAIBHON TOCTOSHHOW NHTErPUPOBAHNUS

Ortan 1.

VYeranosuts Ti =0 u Td = 0. [Togbopom Hp no6uthcs nepexoqHoit XxapakTepUCTUKH, OIU3KOM
K 2 (1715 cucTeM, JOMYCKAIOUINX MepeperyIupoBanue) win 4 (A1 CucTeM, He TOMyCKaroIuX
nepeperynmupoBanue). Cieayet MOMHUTB, YTO yMeHbIIeHne Hp BeneT k 6osee ObicTpomMy
JOCTIDKEHHUIO YCTaBKH, HO YBEJTMUMBAET BHIOPOCHI HAa IEPEXOIHOM XapaKTepUCTUKE (KPHUBBIE 2,
3), a Ipu NPEBHIIEHUN KPUTHUECKOTO YPOBHS MPUBOANUT K BOSHUKHOBEHHUIO HE3aTyXalOIIUX
kosiebanuit (kpuBas 1). YBennuenue Hp cHmkaeT BBIOPOCHI, HO YBEIMYMBAET BpeMs BbIX0J1a HA
yCcTaBKy (KpuBas 4).

T

1
2
Tyct >\_>\[\‘\j[\ /\
LRI N F g X

L4

Ortan 2.

Ecnu B mponiecce HacTpoiiku Hp Obita mommydena KkpuBasi 4 MM €CITU HE TPEIoaracTcs
UCIIOJIb30BaTh MU (EepeHINATBbHYIO COCTABISIONIYI0 — ycTaHOBUTh Td = 0 1 mepeitu K stamy
3.

st Hactpoiiku nud¢. kommnoneHTs! noadopom Td 10OUTHCS EpEXOIHON XapaKTePUCTUKH,
om3kon k 2. Ymensinenue Td cHmkaeT 3¢ HEeKTUBHOCTD BIUSHUS TU(PEpeHIIMATBHOTO 3BeHA
(xpuBas 1), ysennyenue Td ymenbmaeT BEIOPOCHL, 00YCIOBICHHBIE TPONOPLHUOHATBHOMN
KOMITOHEHTOM, HO MPH NPEBBIIICHUH ONTHMAIBHOTO 3HAYCHUSI HAYMHAECT BHOCHTH COOCTBEHHBIC
KoseOanus (kpuBas 3).



TycT

Oran 3.

[Mon6opom Ti 1oOUTHCS IEPEXOIHON XapaKTEePUCTUKH, OMU3KOH K 3. YMenbmeHue Ti BeIeT K
OoJiee OBICTPOMY JOCTHIKEHHIO YCTaBKU, HO YBEJIMUMBAET BHIOPOCHI HAa TIEPEXOTHOM
XapaKTepUCTHUKE (KpUBast 2), a IPU MPEBBILIEHUH KPUTUUECKOTO YPOBHS IPUBOIUT K
BO3HMKHOBEHHUIO HE3aTyXawmux kojebanuit (kpusas 1). Ypenmuuenue Ti CHUKaET BEIOPOCHI,
HO YBEJIMUMBAET BPEMs BbIXOJa HAa yCTaBKY (KpuBas 4).

T

Tycr.

2\
O

Hnst pydnoro BBoja unu npocMotpa napamerpoB [T ]I-perynstopa ynepxupaiite kHonky "F"
Ha)kaTol Oosiee 6 cex., Iocje Yero BBeauTe Koa 5326.

HasBanue Nuaauuupyemsie Mum. Makec. 3HauyeHnmne
napaMerpa CHMBOJIbI 3HaYeHHe | 3HaYeHHne no
YMOJTYAHHUIO

[Tonoca HP 1 6500 10
IPONOPLUMOHAIILHOCTU
[TocTostHHAs ti O(BBIKIL.) 30000 100
MHTETPUPOBAHUS
[TocTostHHas td O(BBIKII.) 30000 20
JuddepeHIMpoBaHU
[Tepuon tP 1 100 1
YIPaBIISIOLIUX
UMITYJIbCOB




CxopocTh Habera Ha SP O(BBIKIIL.) 1000 0
YCTaBKY

Maxkc. MOIITHOCTB PA 1 100 100
MuH. MOIIIHOCTE PI 99 0




7.10. UuTepeiic YMKT.

Jis cBsi3W ¢ TMepCcOHalIbHBIM KOMIIBIOTEPOM M OOBEIMHEHHUS B aBTOMAaTU3UPOBAHHBIE
CHCTEMBI yIpaBlieHUs TexHonorndeckumu nporeccamu Y MKT umeroT BcTpoeHHbIH nHTEpdeiic
cnenudukanuu RS-485. YMKT noakmogatoress k COM nopty uepe3 uHtepdeicHbId MOTyIb
NM-485 mapamienbHO 1O ABYXNPOBOAHOM nuHMHU. CKOpOCTh nepenaun AaHHbeIx 19200 out/c.
Kaxnpiii npubop umeer cBoil uHTepdelicHbiii Homep oT | mo 255 (3amaercs mpu
nporpamMmmupoBanuu B napamerpe n.xxx). [logkmouenne YMKT k PC npousBoaurcs no cxeme
coenunenuit (Ilpunoxenue 2). Onucanus UM-485, mpoTokona nepegadn JaHHBIX U pabOThI
YMKT B cocTaBe CUCTEM HaXOJIUTCS HA CAWTE IPOU3BOIUTEIS.

8. IIporpammupoBanue npudopa

Pexum "nmporpaMMupoBanue” nipeqHazHaueH Ul 3alaHUS U 3alIUCU B DHEPIOHE3aBUCHMYIO
naMsITh Mpuoopa TpeOyeMBIX MPH IKCIDTyaTalluy pabOYHX IMapaMeTpOB U3MEPEHUS U
peryiaupoBaHus. 3aJjaHHble 3HAUEHUS TapaMeTPOB COXPAHSIOTCS B MaMATH MprOopa Mnpu
BBIKJIIOYEHUU MTUTAHUSL.

B IT1/I-perynstopax YMKT1(V)(IIUA) u YMKT1(Y)(ITNJI-K) ycranoBneHo 1Ba ypoOBHS
nporpamMmupoBaHus. Ha mepBoM ypoBHE OCYIIECTBIISIETCSI POCMOTP M M3MEHEHUE 3HAYCHUU
napaMeTpoB perynupoBanus ycraBok Tlyct, Ed, T2yct, AT2. Ha BTOpoM ypoBHE
IPOTPaMMHUPOBAHUS OCYIIECTBIISICTCSI IPOCMOTP M W3MEHEHHE (PYHKIIMOHAIBHBIX MapaMeTpOB
npudopa.

Bxon Ha mnepBbIi ypOBEHb IPOrPaMMHUPOBAHUS OCYIIECTBIISETCS KpPATKOBPEMEHHBIM
HaxatueM Ha kHomky ‘&, IlocnmepgoBarenbHOCTH paboOThl ¢ MNPUOOPOM HA STOM YpPOBHE

npuBesneHa Ha puc. 8. KHonku @ U @ IIpeIHa3HauYeHbl COOTBETCTBEHHO JJIsI YBEIUYECHUS U
YMEHBIIEHUs BbIOpaHHOTO napaMerpa. OJHOKpaTHOE Ha)kaTHe Ha KHOIKY M3MEHsET Iapamerp
Ha enuHuny. Ilpu ynaepxMBaHWM KHONKM M3MEHEHHE IPOUCXOJUT AaBTOMAaTHUYECKH C
BO3pacTaHWEM CKOpOCTH u3MeHeHus. Ilepexox oT ojgHOro mapamerpa K JApyromy
OCYILIECTBIISIETCSI KPATKOBPEMEHHBIM Ha)KaTHEM Ha KHONKY /. Eciu B Teuenun 20 cexyH] He
IPOU3BOJUTCS ONEpaluil ¢ KHONKaMHu, MPUOOp aBTOMATUYECKH BO3BPALLAETCS B PEXKUM
«paboTa» 0e3 3amucH U3MEHEHHBIX MapaMeTpoB. BbIXoa ¢ 3amMchi0 HOBBIX napaMeTégB B

9HEpProHEe3aBUCUMYIO MaMATh OCYILIECTBISETCS KPAaTKOBPEMEHHBIM Ha)XXaTHeM KHOIKU o
OKOHYAHUIO IIUKJIa TPOTPaMMHUPOBaHUS TIEpBOro ypoBHs. [IprOop mpu 3ToM nepeiieT B pexum
«pabotay.

Bxon Ha BTOpOH OBEHb IPOrpaMMHUPOBAHUS  OCYLIECTBISICTCA HAXKATUEM H

YAECPKUBAHUEM  KHOIKHU bonee 6 cex. B pexume '"pabora". Ilo wucrteueHumn
MIECTUTUCEKYHIHOW TMay3bl  HEOOXOAMMO BBECTH KOJ JOCTyNa K IPOrpaMMHPOBAHUIO
¢yHKIMOHANBHBIX ~ mapameTpoB. Koa  moctyma  HeoOXoaum sl 3alIMTHl  OT
HECAaHKIIMOHUPOBAHHOTO HW3MEHEHUs pabouynx @SexcHMOB npubopa. OH BBOOUTCA C

HCITOJIb30BAHUEM KHOIIOK u . Kuonkoi U3MEHSIOT BEJIIMYMHY, a KHOIKOM
MOJIOKEHUE M3MEHSIEeMOU 1UdphI Koga. B 3aBUCUMOCTH OT BBEJEHHOTO KOJIa OCYIIECTBIISETCS
JIOCTYII K IPOTPaMMHUPOBAHUIO ONPEEIIEHHBIX IPYHII HapaMETPOB:

Kon ['pynna napameTpoB

JIOCTYTIa
1713 [TapameTpsl HW3MEPUTENBHOW 4YacTH, HWHTEPPEHCHBI HOMEp, 3ampeT H3MEHEHUS
yCTaBOK, (DYHKITUS JOMOJHUTENbHOTO BY

5326 ITapameTpsi 111 ]]

9182 OTkiroueHHe aBTOMATHYECKOM KOMIIGHCAllUU TEeMIEpaTypbl  XOJOJHOTO  Crias
TepMOTaphbl

Bxotouenne  aBTOMaTMuecKOW — KOMIIGHCAIMM — TEMIEPATypbl  XOJOJHOTO  Crias
TepMOTIaphbl

0001




[locnenoBarenbHOCT, PAabOTHI C MPUOOPOM Ha BTOPOM YPOBHE MMPOrPaMMUPOBAHUS
npuBezieHa Ha puc. 9. dynkunonanbHble napamerpsl YMKT npusenenst B Tabaumax Ne3 u Ne
4.

Knonku @ u @ MpEAHA3HAYEHbl COOTBETCTBEHHO JUISI YBEIWYEHUS W yMEHBbUICHUS
BbIOpaHHOrO mapamerpa. OJHOKpaTHOE Ha)kaTHE Ha KHONKY M3MEHSET MapaMeTp Ha eJHHHUILY.
[Ipn ynep’uBaHUM KHOIIKA U3MEHEHUE ITPOMCXOIUT aBTOMAaTHYECKH C BO3PACTAHUEM CKOPOCTH
u3MeHeHus. llepexon oT ofHOro mapamerpa K APYyroMy OCYIIECTBIISIETCS KPATKOBPEMEHHBIM
Ha)KaTUEM Ha KHONKY \Z/. Bo3Bpar K npeaplayiieMy napaMmeTpy OCyIECTBISICTCS Ha)KaTUEM Ha

KHOIIKY MpY BKATOM KHOTIKE ®. Ecnu B Tevenuu 20 CEKYHJI HE MPOU3BOAUTCS ONEPALUH C
KHOTIKaMu, TpUOOp aBTOMATUYECKU BO3BPAIIAETCS B PEXKUM «paboTa» 0e3 3alucu N3MEHEHHBIX
napaMeTpoB. BbIxoa u3 pexnMa NporpaMMHpPOBAaHUS C 3alMChi0 HOBBIX IIapaMETpPOB B
SHEProHE3aBUCUMYIO NaMTh OCYILECTBISETCS KPATKOBPEMEHHBIM Ha)KaTHEM KHOIIKH ® 1o
OKOHYAHUIO LUKJIA TPOrpaMMHUPOBAHHUS BTOPOTO YPOBHS WIH YACPKUBAHUEM KHOIKU ® Gonee
6 cex. B Ipolecce NporpaMMHUPOBAaHMSL.
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Oynkimonansueie napamerpsl YMKT(VY)(ITU)(-K) (BTopoii ypoBeHb IpOrpaMMHUpPOBaHUS)

Tabmuia Ne3
ITapametp Ananason KommenTapuii 3aBonckas
U3MCHCHU YCTaHOBKa
Tun BXOJIHOTO JIaTYMKA C'50
XXXX cM. Tabir. Nel cM. Tabsmiy Nel
Maciitabaple K0d)PUITMEHTBI /U1 TaTYNKOB
An.L C YHU(DUIIMPOBAHHBIM BBIXOJIOM:
XXX.X -999...+3000 | MacmtaGHbIi KO3 (HUITHEHT, 0.0
An.H cooTBeTCcTBYIOMMM 0% IIKaJIbI
XXX.X -999...+3000 | MacmtaGHbIi KO3 (HUITHEHT, 100.0
cootBeTcTBYRONMN 100% 1IKas!
Jloruka paGoThl
tb x 0 Oxmanurens 1
1 Harpeatenb
[Tapametpsl nudpoBoro uipTpa:
PF.xx 0..99 [Tonoca mudposoro ¢punstpa. [Ipu PF=0 30
noJioca pUIbTpa OTKIIOYEHA.
FF.xx 1...10 ['mybuna mmmdpoBoro GhuibTpa. 2
Koppekins xapakTepuCTHKH:
SH 1
XXX.X -99.0...+99.0 | 3naueHue caBUTa XapaKTEPUCTUKHU 0.0
P.x.xx 0.90...1.10 |3HaueHHe HAKJIOHA XapaAKTEPUCTUKHI 1.00
[Mapamerper BY2(mast YMKT(Y)(ITU]D)):
bd x 0 BrikmtoueHo 0
1 CurHaamsanus O BBIXOJIE 3a 3aJaHHBIN
WHTEpBAI
2 CurHanusanys o0 BXOJ€ B 3alaHHBIN
WHTEpBAI
3 Curnanu3zanus o IpeBbIIIEHUN YCTaBKU
T2yct
4 Cur"anu3zanus 0 HaXOKJI€HUU HUXKE YCTAaBKU
T2ycT
N.XXX 1...255 HurtepdeiicHplii HOMeEp nmpudopa 1
SC. x 0 Pa3pemeno n3MensATs napaMerpsl 1 ypoBHs 0

3anpelieHo U3MeHsITh napaMeTpsl 1 ypoBHS




[Mapamerpst [TNJ] YMKT1(V)(ITUI(-K)) (BTOpO#t YpOBEHb MPOTrPaMMHUPOBAHHSI)

Taomuma Ne4
[TapameTp Jlnanason Kommenrtapuit 3asopcias
H3MEHEHHS YCTaHOBKA
HP Ilonoca nponopHuOHATEHOCTH
XXXX 1...65000 10
ti [TocTosiHHAS UHTETPUPOBAHUS
XXXX 0...30000 |IIpu ti=0 M-3BeHO BBIKIIOYEHO 100
He oxaspiBaeT BiusiHUS HA MOIU(DUKAIIHIO
YMKT1(Y)(TTUJI-K)
td [ocrosnnas muddepeHnnpoBanus
XXXX 0...30000 |ITpu td=0 /I-3B€HO BBIKJIIOUYEHO 20
tP Ileproa ynpaBiasSOMIMX UMITYJIbCOB
XXX 1...100 1
SP CkopocTth Habera Ha YCTaBKY
XXXX 0...1000 [ITpu SP=0 orpanuyeHue CKOPOCTH 0
BBIKIIFOUCHO
PA MakcuManbHasi MOIIHOCTh
XXX 1...100 100
PI MunuManbHas MOLIHOCTh
XXX 0...99 0

9. Texnuyeckoe 00CTy:KHBaAHHE

9.1. TexHuueckoe oOCIy)XKHBaHUE MPUOOpA MPOBOAMTCS HE PEKE OJHOIO pasa B ILECTb
MECSILIEB U COCTOUT B KOHTPOJIE KPEIUICHUS PUOOpa, KOHTPOJIE ANEKTPUUECKUX COSAUHEHUH, a
TaKXKe yJaJeHus IbUIM U IPSI3H ¢ KJIEMMHUKa Ipudopa.

9.2. PemoHT 1 kanuOGpoBKa npubopa OCYIIECTBIISAETCS HA MPEANPUITHN U3TOTOBUTEIIE UITU
B CEpTU(PULUPOBAHHBIX UM LIEHTPAX.

9.3. TloBepky mpubOpa MTPOBOAAT TEPPUTOPUATBHBIE OPTaHbl WM BEIOMCTBEHHAS
METpOJIOTHUecKas ciyx0a moTpedurens, UMeLas npaBo MoBepku. TpeOoBaHMUA K HOBEpPKE,
HOPSAZIOK U ATalbl IPOBEACHUS onpenestoTess Mmeroaukon nosepkun YMKT.421729.005 MII.
MeTtoiMKa MOBEPKU HaXOIUTCS HA CaliTe IPOU3BOAUTEII.

MexnoBepoUHbIid HHTEPBAJ- 2 roja.

10. MapkupoBka

10.1. Ha npu6op HaHoCSTCS:
- YCIOBHOE 00O3HaueHue TUIa u MoauuKanuu npuodopa;
- KJIacc TOYHOCTH;
- 3HaK MPeaNpHUsITHS U3TOTOBUTEIS;
- 3aBOJCKOU HOMED;
- TOJ U3TOTOBJICHMUS,
- n300pakeHUe 3HaKa yTBEP)KJICHHS TUIIA.

11. YnakoBka.
11.1. YmakoBka mpubopa mpousBogutcs mo ['OCT 9181-74 B moTpeOUTENbCKYIO Tapy,

BBITNIOJIHEHHYIO U3 FO()pUpPOBaHHOIO KapTOHA.
11.2. YnakoBka uznenuii npu nepecbuike nouroi no 'OCT 9181-74.




12. Xpanenmue

12.1. ITpuGop XpaHUTH B 3aKPBITHIX OTAIUIMBAEMbIX ITOMEIICHUAX B KaPTOHHBIX KOpOOKax mpu
TeMIiepaType okpyxatomero Bozayxa ot 0 10 +60 rp.C. 1 OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa HE
6omee 95% npu temmnepatype 35 rp.C.

12.2. Bo3ayx MOMENIEHNs HE JIOJDKEH COAEp KaTh IbUIM, N1apOB KHUCIOT U ILIENOYEH, a TaKke
ra3oB, BbI3bIBAIOLIUX KOPPO3HUIO.

13. TpancnopTupoBanue

13.1. ITpubop B ymakoBKe TpaHCHOPTUPOBaAThH Npu TemmnepaTtype ot —25 rp.C po +55 rp.C,
OTHOCHTEIbHAs BIAKHOCTH He Oonee 98% mpu 35 rp.C

13.2. TpancnopTHpoBaHUE JOIYCKAETCS BCEMH BUJIAMH 3aKPBITOrO TPAHCIIOPTA.

13.3. TpancnopTUpOBaHUE aBUATPAHCIIOPTOM JOJIKHO IPOU3BOJUTHCS B OTAIUIMBAEMBIX
repMETU3UPOBAHHBIX OTCEKaX.

14. KoMmjiekTHOCTD

14.1. TIpubop 1 mr.
14.2. Ilacmopt I mr.
14.3. PykoBOJCTBO MO 3KCIUTyaTallUuu 1 .
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