OpaHo, 2X, 3X unn 4x KaHanbHbIN TEPMOPETYISATOP
C NporpaMmmMmpyemMomn NorMkon paboTbl NCAONTHUTESNbHbLIX YCTPOWCTB

WPT - 4K

TIIpucop MPT - 4K npennasnauen ams u3MepeHus U MOUICPKAHUS B 33JaHHBIX NPEIeTaX TEMIIEPaTyphl B Pa3IHIHBIX
YCTPOUCTBAaX KIMMATKOHTPOJIS, & TAKOKE B APYTHX TEXHOJIOTHMYECKUX Ipoleccax . KaHambl perynnpoBaHus MOTYT OBITh HE3aBHCHMBI C
YeTBIPbMSI TaTYUKAMH YETHIPbMSI HCIIOHUTEILHBIME Pelie, a TAKXKE BO3MOXKHBI pa3lIMYHbIC KOHPUTYpaLUK 3aJaBacMble IOTPEOHTETIEM
OJT €r0 KOHKpETHbIE 3a1a4u. Hanpumep, 0fHO pesie Ha OJHH WK [Ba HJIM TPH HJIM YEThIPE TaTYUKa, IBa pelie 10 OJHOMY HIIH 110 J1Ba
JIATYKKA, TP PEJie U3 KOTOPBIX JIBa MO OJHOMY JATYUKY U TPEThE C ABYMS JATUMKAMH, ONUH JATYHK HA OJHO, [1BA, TPU MU YEThIPE pee
U TaK jiajiee B 3aBUCHMOCTH OT IIOTPEOHOCTH.

[Ipu nprcBOCHUH HECKOJIBKHX JIATYMKOB OJTHOMY peJie JIOTMKa pabOThl TAKOBA, YTO HArpy3Ka BBIKJIOYACTCS KOT/Ia IIPOUCXOMT 3arpeT
Ha BKJIIOYEHHUE XOTs OBl OT OTHOTO JaTyyka. Bo3MOXXHBI BapHaHThI IPUCBOCHUS OAHOTO JAATYHKa HECKOJIILKUM pejie TP 3TOM OIHH M3 HHUX
MOTYT paboTaTh Ha HArpPeB JpyTHe HA OXJaKIACHNE. B KauecTBe MAaTYMKOB TeMIIEpaTyphl HCTIONB3YIOTCS I poBsie naTauku DS18B20
HMEIOIIIE HICHTH(HKAIMOHHBIC KOJIBI OIIO3HABAHUS M KOTOPBIE MOXKHO TIOJKIIIOYATh MapaJlIebHO Ha OIHONPOBOJHON JIMHHH CBSI3H.

TexHn4eckne xapakTepUCTUKM

1. Konmn4yecTBO KaHATIOB U3MEPEHUS M PETYIIUPOBAHUST ...e.vveeerernreerreenreenseeeseenseessseenseessseesseesssessseesnsesnseens ot lro 1o 4x..
2. Jlnana3oH U3MEPSAEMON B PETYITUPYEMON TEMIIEPATYPBI ....veeueeveeuieeeeneermeerenseensenseentesseenseeseenseenes oT -55,0 mo 99,9°C.
3. I'mcrepesuc JIF000# HEOOXOIUMBII
(BBIKJTIOYAETCS 110 MTPEBBILICHHUIO 33aHHOM, BKIIIOYACTCS 33 JaHHAsi MUHYC TUCTEPE3HT).
4. TUCKPETHOCTD YCTAHOBKH TEMIIEDATYPBI «...eeuvvientreureenteesiteenteesiseeseessseanseessseanseesssesnseessseanseessseenseesssesnseessesnseens 0,1°C.
5. [TOTpEIIHOCTD UBMEPEHUS TEMIIEPATYPBI «..eevvienereeureeereenseenueeenteenseessteesseesnseessaesseesseesnseesseesnseesssesnseessnesnseesseesns 0,1°C.
6. HanpsbxeHue MUTaHus U TOTPEOTAEMAST MOIITHOCTD ...vevveeureerereeieennreenseenneenseesnneenseenns 220 Bounbt 3 BT (+10%, -15%).
7. KommyTrpyembiii ToK Tpu HAIPHKCHUU 250 BOJBT B COS F=1 ..ooiiiiiiiiiiiiiiicicc e 10 A.
8. Temmeparypa CpPeIbl OKPYKAIOIICH TTPHIOOD ...evvetiemretienientienieateetesteesteeseenteeseesteentesteeneesteeneeseeeneeenee ot +5 10 +50°C.
9. JInrHa IPOBOIOB COSNUHSIOMINX MTPHOOP C TATTUKAMI ...oovverveeneeeeaneeneanns MIpON3BOJIBHASA HO He Ooree 200 MeTpoB

(Tipu HEOOXOAMMOCTH COSAMHSIONIIE IPOBOIA MOXKHO Y/UIMHUTH 0 HEOOXOIMMOM BETHYUHEI BUTOU MApOi HO
He Oonee 200 METPOB, IPH ATOM HA METPOJIOTUICCKHIE XapaKTEPUCTUKHU MMPUOOPA 3TO HU KaK HE IOBJIUSCT).
10. Kpernenue mpubopa Ha DIN PEMKY ....c.ccvecveciecienenieseee e e 3aHMMAET MECTO IKBUBAJIIEHTHOE 3M TOKOBBIM aBTOMATaM.

NHCTPYKLUWA MO SKCIIYATALNA

CMOHTHPOBATh MPUOOP COTTIACHO MPHUIIAraéMoOi MOHTaKHON CXEMbI MJIM MO CXeMe Il KOHKPETHOTO CITyyasi IPUMEHEHHUS .
[Monars nutanue Ha npudop. Ha HmkHeM uHIukaTope nossutcs coobuenne dAt , mpubop rotos kK MpOrpaMMHUPOBAHUIO KOHMUTYpALHH.
[Tpubop conepkuT aBa MHIAMKATOPA, BEPXHUI MOKa3bIBACT TEMIIEPATYPY AaTUMKA M0/l HOMEPOM OJIMH U TPH, & HIDKHUN TeMIepaTypy
JIATYHMKOB T10]T HOMEpaMH JiBa U yeTsipe. Ha maHenn Takxke pacroioKeHb! TPU KHOIIKU YIIPABICHUS:

- BXOZ B MEHIO U IIOATBEPKIACHUE;

g - W3MEHEeHHe OU(PHI B pa3psijiec U BXOA B 3HAYCHHE BHIOPAHHOTO MapaMeTpa;

E] - BBIOOp pa3psia;

[Tepexirouars MOKa3aHUsI MHIUKATOPOB C MOKA3aHUH MEPBOTrO U BTOPOTO AATYMKOB HAa MOKA3aHUS TPETHETO M YETBEPTOTO (& TaKxKe
HA000POT € TPETHETO M YETBEPTOTO HA TEPBBIN M BTOPOH) MOKHO Ha)KaTHEM KHOIIKH g , IPY 3TOM Ha MOKa3aHUAX TPETHETO 1
YETBEPTOTO AATYMKOB MPUCYTCTBYET OCTYIIast TEHb.

Jnst nporpamMmmupoBanust KoHdurypanuu cucreMs B napamerp dAt , HeoOXoqUMO BBECTH KOJIMYECTBO IPHUMEHACMBIX B CHCTEME
JIATYNKOB (OT OTHOTO A0 YeThIpex). [list 3Toro HeoOXOMMMO HaXKaTh KHOIKY g 1 Ha)KNMas €€ TOBTOPHO BHECTH YHCIIO
COOTBETCTBYIOIEE KOJIMIECTBY MIPUMEHAEMBIX JITATYNKOB. 3aTeM HOITBEPIUTH 3a/laHHOE Ha)KaTHEM KHOIKH . ITocie aToro
MIPOHUCXO/IUT OTIO3HABAHNE JAaTYNKOB M Ha MHIMKATOPaX 0TOOpa)kaeTcst MX TeMIeparypa.

[TockonbKy n3HaYaIbHO MHIMBHIYAJIBHBIN KO/ IaTYMKa HEN3BECTEH TO IPOTpaMMa pacIpe/ieNsieT HHIMKAIUI0 TEMIIEpaTyphbl 110 Mepe
BO3PACTaHMA YMCIa KOAA JaTYUKA. DTO 3HAYUT YTO, €CJIU YCIOBHO IMPUCBOUTH KOHKPETHBIM JaTdukaM Homepa 1,2, 3, u 4, To BO3MOXKHBI
pasiinuHble KOMOMHAIMH UHUKALMK TEMIepaTypbl 3TUX AaTYMKOB. Hanmpumep JaTduk 1moj| ycJIoBHBIM HOMEPOM 4 OyieT 0ToOpaxaTbest
Ha [IEPBOM MHAMKATOpE U Tak jayee. Eciu cutyanns He KpUTHYHAS, TO MOXKHO BCE TaK M OCTaBUTH YCIOBHO ITIOMEHSB HOMEPA AAaTYHKOB.
Ecnm cutyamnys KpuTHYHAS, TO €CTh BO3MOXKHOCTH IIEPETACOBATh MHIMKALMIO TEMIIEPATYPhl JATINKOB B HEOOXOANMOM MOPSIIKE.

J1i1st 3TOT0 HEOOXOTMMO SKCIIEPUMEHTAIFHO OIPE/IETUTh Ha KAKOM MHINKATOpE KAKOH MaTYMK MHANIUPYETCS M YCIOBHO ITPUCBOUTH
emy HoMep 1, 2, 3, u 4. Jlanee Ha)kuMasi MOCIICAOBATEIBHO KHOTIKY naiitu napamerp CHd u noxreepauth ero Haxas
[TostBUTCS 9MCIIO © HylIeM BO BTOpoM paspsizie. CrapiiemMy pa3psiy COOTBETCTBYET YCIOBHBIH HOMEp AAaTUMKA, & MII/IIIEMy HOMEp
nHIuKaropa. Jlanee MaHUITyIHpys KHOITKaMA g n E] BBICTABIISIOTCSl HEOOX0AMMbIe KoMOnHanmu. Harmpumep, 401 xomOunanms
COOTBETCTBYET TOMY, UTO IIE€PEl ATUM TeMIleparypa HHINLUpyeMas Ha YeTBEPTOM MHANKATOpe Oy/leT HHIMIUPOBATHCS Ha TIEPBOM.
[Tocie Toro xak HeoOXoaUMast KOMOMHAIHS BBICTaBICHA HEOOXOAMMO TOITBEPIUTH HAXKaB KHOIIKY . ITocne aToro cucrema
MEPEXOUT B PEIKUM UHIUKALMK TeMieparypbl. UToObI clienarh MepeTacoBKy OCTaIbHBIX JaTYNKOB BBIILICONHCAHHYIO ONEPAIHIO
CJIE/IyeT MOBTOPHUTD.

Iocne 3apanys 3HaYEHUH KAKOTO JIHOO U3 MapaMeTPOB HEOOXOJMMO UX TOJTBEPKAATh HAKATHEM KHOIKH . ITocne atoro
3aJaHHbBIC 3HAYCHUS COXPAHSAIOTCS B SHEPTOHE3aBUCUMOI mamsaTH. Ecim He moaTBep kaaTh cucTeMa mepexoanT depes3 10 cexyHn B
OCHOBHOMW PEXHM € COXpAaHEHUEM NPEIbLAYIINX 3HAYCHHUH.

Cucrema COZIEpXKHT JIBa MEHIO, OCHOBHOE M cepBHCcHOE. /lJIsl BX0/1a B CEpBICHOE MEHIO HEOOXOMMO HaXKaTh KHOIIKY E , BHECTH
B JIBa CTapIINX paspsiaa Yucio 31 v HoATBepIUTh HaXKaB KHOIIKY . Jl7st BBIXO/1a U3 CEPBUCHOTO MEHIO HEOOXOAMMO U3MEHHTH
yucio 31 Ha Apyroe WM CHATh MUTaHUE C MPUOOpa, a 3aTeM CHOBA MOAATh.



OCHOBHOE MEHIO COJICPIKUT CIIEIYOIIHE ITapaMeTphl:

YCt. - ycranoska temmeparypsl aist pabotsl peste K1. O BKIIOU€HHOM COCTOSTHHUH 3TOTO pPelie CUTHATU3UPYET MHUTAOMIAs TOUKA B
MUTAJIIIIEM pa3psiie BEPXHErO HHIMKATOPA;

YCI. - rucrepesuc aist pesie K1. C momonipro rucrepe3nca MOXXHO CliesiaTh 4TOOBI Pejie BKIIOYAIOCH U BBIKIIFOYAJIOCH TIPH PA3HBIX
Temreparypax. YUCIo rucrepes3nca BEIYUTASTCsl OT 3aaHHO# Temiieparypbl. Hanpumep, 3anana temmneparypa 38,5 C , a
ructepesuc 5,5 C. B ciyuae eciu pene paboTaeT Ha HarpeB BKIIIOUAThCs OyAeT mpu TeMieparype 32,9 C, a BhIKIIIO4aThCs
ripu 38,6 C. Eciu pesie paboTaeT B pekuMe OXJIKIeHUs To npu Temreparype 32,9 C Oyzner Boikirouarses, a npu 38,6 C
BKJIFOYATHCS;

Y.Ct - ycranoBka temiieparypsl it pabotsl perie K2. O BKIFOYCHHOM COCTOSIHUH 3TOTO PEIie CHTHATU3UPYET MHUTAIOIIAs TOYKa B
cTapiieM paspsific BEPXHEro HHINKATOPa,;

Y.CTI'- rucrepesuc s pene K2;

YCt. - Ha HUKHEM HHIUKATOPE - YCTaHOBKA TemIieparypsl st pabotsl peiie K3. O BKIIFOUEHHOM COCTOSIHUU 3TOTO PEJie CUTHAIM3HPYET
MUTAOIIasi TOYKa B MIIAJIIIIEM pa3psiic HUKHETO HHIHKATOPa,

YCIT. - Ha HUKHEM HMHIMKATOpe - rucrepesuc s peie K3;

Y.Ct - Ha HHIKHEM HHAMKATOPE - YCTaHOBKA TeMIIepaTypsl st paboTsl peie K4. O BKIIOYEHHOM COCTOSIHUH 9TOTO Pelie CUTHAIN3UPYET
MUTAoIIasi TOYKa B CTAPIIEM Pa3psijic HIKHETO WHINKATOPA;

Y.Cl'- Ha HHKHeM MHAMKAaTope -ructepesnc ms pene K4,

CepBHCHOE MEHIO COICPIKUT CIICAYIOIIHIE TapaMeTPhI:

OFS. - napameTp B KOTOPOM IIPH HEOOXOAUMOCTH MOXKHO TIPOU3BECTH KOPPEKIIHUIO MTOKa3aHHUi MepBOro jarduka. B 3HadeHne napamerpa
MOYKHO BHeCTH 4Hcio oT -0,9 10 +0,9 koTopoe Oy/eT 3aTeM BBIYHTATHCS I CYMMHPOBATHCS CO 3HAYCHHEM KOTOPOE BBIIAET
JaTYHK.

O.FS - koppexins mokazaHuii BTOPOTO JaT4YNKa, €CITH 9TO HEOOXOIUMO.

HPP. - ipu noaTBep kK IeHNH JaHHOTO MapaMeTpa KHOTIKON g MOYKHO 3TOM 7K€ KHOIIKOW M3MEHHTh JIOruKy padotsl peie K1 ¢ narpesa
Ha oxnaxkaenue u Hao6opot. HOt - narpes, CLd - oxnaxnenue. BeiOpannoe moarBepauth Haxas KHONKY I .

H.PP - Bei60p Harpes winn oxiaxkaeHue mist pene K2.

YdP. - napameTp B KOTOPOM MOKHO JUtst pabOThI KOHKPETHOTO pejie (B JaHHOM ciryuae auist ynoocrsa K1) mpucBouts 3HaueHust
KOHKPETHOTO saryuka. C MOMOIIBIO 3TOM (PYHKIHH BO3MOXKHO CO3[aHUe Pa3IMYHbIX KOHUrypauii cucrembl. Hanpumep,
HECKOJIbKHM peJie MPUCBONTH 3HAYCHUSI OJJHOTO HITH HECKOJIBKHX JaTYNKOB M HA0OOPOT OJJHOMY MIJIM HECKOJIBKUM J[aTuuKaM
MIPUCBOUTH OJTHO HITH HECKOJIBbKO pejie. [Ipu Bxoze B 3HaUeHHE napamMeTpa MOSBISIETCS YHCIIO ¢ HyJIeM C 3aISITON 110 CperHe.

B crapuiem paspsiie HoMep Jarduka, B MJIa/IeM pa3psiie HoMep pelie KOTOPOMY NPUCBauBAETCsI 3HAYSHUE ITOTO JIaTIHKA.

Y.dP - mapameTp B KOTOPOM MOYKHO JIJIsT pabOTBI KOHKPETHOTO perte (B JaHHOM citydae st ynoocrsa K2) mprcBouts 3HaueHMs
KOHKPETHOTO JaT4HKa.

OFS. - Ha HUIKHEM HMHIMKATOPe - KOPPEKIHSI TIOKa3aHUi TPEThEro AaT4hKa, €CIH ATO HEOOXOANMO.

O.FS - nHa HuKHEM MHIMKATOPE - KOPPEKIINS MOKa3aHUIM YeTBEPTOTO TaTYhKa, €CIIA 9TO HEOOXOIMMO.

HPP. - na HmkaeM HHAMKaTOpe - BEIOOp HArpeB WM oxJaxaeHue s pese K3.

H.PP - na nmkHeM HHIMKATOpPE - BEIOOP HArpeB WK oxJiaxaenue 1 peine K4.

YdP. - Ha HIJKHeM WHANKATOPE - IIapaMeTp B KOTOPOM MOXKHO JUIsi pabOThl KOHKPETHOTrO pelie (B JaHHOM citydae [uist ynooctsa K3)
MPHUCBOUTH 3HAYCHUS KOHKPETHOT'O JaT4YHKa.

Y.dP - Ha HH:KHEM MHAMKATOPE - TapaMeTp B KOTOPOM MOXKHO JUIsi paboThl KOHKPETHOTO perte (B JaHHOM citydae juist ynoocrsa K4)
[IPUCBOUTH 3HAYEHHsI KOHKPETHOTO JIaTYHKa.

dAt - napamerp B KOTOPBINI BHOCHUTCS KOJIMYECTBO JATYUKOB B CHCTEME.

CHd - mapamerp B KOTOPOM MOXHO ITPOU3BOIUTH IEPETACOBKY TOKA3aHUI KOHKPETHBIN JaTYMK HAa KOHKPETHBIH HHIUKATOP MPH
CO3/[aHUM Ha4aJIbHOW KOH(UTypaInu CUCTEMBI (OITUCAHO BBILIE).

OIY - npu noATBEPKACHUH JAHHOTO [TapaMeTpa IMPOUCXOAUT OOHYJICHHE BCEX MapamMeTpoB IpUOOpa U MOCIIe 3TOTO0 MOYKHO CO3/1aBaTh
JIPYTYHO KOH(PHUTYPALHIO CHCTEMBI.

[pu npobiieMax B JIMHUH CBSA3U NPUOOP-AaTInKe (0OPBIB, KOPOTKOE 3aMBbIKAHNE, HCIIOPYCHHBIN JaTYHK, HEIPABUIIbHAS TOJISIPHOCTH
MTOIKJTFOYCHHOTO IaTYMKa) HA HHIMKATOPAX MOSBIISFOTCS] TPH YCPTOUKHU --- . ECIIM HCIIOPYCH JaTYHK, TO MOCIE ero 3aMEHbI HEOOX0IMMO
MTOBTOPHUTH CO3MaHKE KOH(MUTYPAI[HH CUCTEMBI 10 IPUYMHE CMEHBI HHIUBUIYaJIbHOIO KOJA JaTyrKa. [Ipu MHIAMKALKWU OTPULATEIIbHOM
TEMIIepaTypsl B CTAPILEM pa3psiie MOMUTHBACT 3HAK MUHYCa. ECIIH YHCI0 OTPHLIATEIHHOM TeMIIepaTypsl MEHbIIE 4eM -9,9 To 3HaK
MHHYCa HaKIIaJIbIBACTCS Ha YHCIIO0 HAXOIIeeCs B crapiueM paspsiae. [Ipu 3agannn B mapamMerpax OTPULATEIBHOTO YHCIa [TOCIC 3aIaHHsI
crapuieid HudpsI CICAYIOIIee HAKAaTHE KHOIKY TIEPEMEIICHHIE Pa3psi/ia JaeT BO3MOXXHOCTh KHOIIKOH YBEIIMYCHUE YUCIIA BHECTH HITH
yOparh 3HaK MHHYcCA.
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Puc. 1 [Tonnas MmoHTa)kHas cxema. [Ipu HEOOXOIUMOCTH MOXKET OBITh UCTIOIB30BAHO
MEHbIIIEE KOJINYECTBO JaTYMKOB U pesie. MolIHble Harpy3KH KenaTelIbHO
IIOJIKJIFOYATh YEPE3 IPOMEKYTOUHBIE PEJIE.

TAPAHTUMHBIE OBSI3ATEJIBCTBA.
I'apanrtus Ha npubop UPT - 4K 12 mecsiueB co JHS NPOJaKy IPU HAJIMYUU JAHHOM MHCTPYKUHUH C IMOAINUCKIO IIOKyHaresist 00 03HaKOMIIEHUU
¢ IaHHOM MHCTpyKIuel. ['apaHTusa He pacIpocTpaHsaeTcs Ha IPUOOPHI ¢ MEXaHHYECKIMU MTOBPEKICHUSAMH, C OIUIABICHHBIM KOPITyCOM U KIICMMHHUKOM,
IIpY TONAJaHUU B IPUOOP KUIAKOCTU M HACCKOMBIX, IIMAM U T.1..

Hara mpomaskuw [Toanucek npoxasLa [Tognucek nokymnaresst



