OpaHo, 2x, 3X unn 4x KaHanbHbIN TEPMOPETrYIIATOP
C NporpaMmmMmpyemMomn NorMkon paboTbl NCNOSTHUTESNbHbLIX YCTPOWCTB

WPT - 4K

Ipucop UPT - 4K npennasnauen mis usmepenus U HOIEPKAHKS B 3aIaHHBIX Hpe/eTax TeMIEpaTypbl B PasTMUHbIX
YCTPOHCTBAaX KIMMATKOHTPOJIS, @ TAIOKE B APYTHX TEXHOJIOTHYECKUX Iponeccax . KaHaibl perynnpoBaHns MOTYT ObITh HE3aBUCHUMBI C
YeTBIPHMS JaTYNKAMU YETHIPbMS HCIIOJTHUTEIBHBIMH PEJie, a TAKKe BO3MOXKHBI Pa3JIMYHbIe KOH(QHUTIYpalUH 3a/1aBaeMble TOTpeOHTeIeM
TOJT €T0 KOHKPETHBIE 3a1a4i. Hanprumep, 0HO pesie Ha OJJMH WM JIBa MJIM TPH HJIM YEThIPE JaTYHKa, J[Ba pejie 10 OAHOMY HIIH IO J1Ba
JlaT4rKa, TPU pelie N3 KOTOPBIX /IBa [10 OJJHOMY JATUUKY M TPEThE C ABYyMs JIaTYMKAMM, OIMH JATUYUK HA OJIHO, /IBA, TP WJIM YETHIPE peiie
U TakK Jiajiee B 3aBUCHMOCTH OT IIOTPEOHOCTH.

[Tpu nprcBOEGHNH HECKOJIBKUX AATYUKOB OJJHOMY peJjie JIOTHKa paboThl TAKOBA, YTO HArpy3Ka BHIKIIOYACTCS KOT/A MPOMCXOAMT 3aIpeT
Ha BKJIFOUEHUE XOTs ObI OT OQHOI'0 JaT4yHKa. Bo3MoxHBI BapUaHThBI IPUCBOCHUA OJHOIO JaTYUKAa HECKOJIBKHUM PEJIC IIPU OTOM OOHU U3 HUX
MOTYT paboTaTh Ha HArpeB APYTHE HA OXJIaXACHUE. B KauecTBe JaTYMKOB TEMIEpaTyphl HCTIONB3YIOTCA I poBsie naTyuku DS18B20
UMEIOIIHE HACHTU(DHUKAIMOHHBIC KOJBI OTIO3HABAHUS M KOTOPBIE MOXHO TIOJKITIOYATh ITapaJUICJIbHO Ha OJHOIPOBOJHON JIMHHH CBSI3H.

TexHu4eckne xapakTepUCTUKM

1. Konmn4ecTBO KaHATIOB U3MEPEHUS M PETYIIUPOBAHUST ..eeuvveeuveereerureeueessreenseensaeeseenssesnseesssesnsessssesnseesneens ot lro o 4x..
2. lnama3oH U3MEPSEMON U PETYTHPYEMON TEMITEPATYPBI ...veevvveereerireereenireeieenseesseenseesseenseesnsennes or -55,0 10 99,9°C.
3. I'mcrepesuc J1F000# HEOOXOIMMBIHA
(BBIKITIOUAETCA TIO TIPEBBIMICHAUIO 3aJaHHOM, BKITIOUaeTCS 3aJaHHas MAHYC THCTEPE3NT).
4. JINCKPETHOCTD YCTAHOBKH TEMIIEPATYPBI ...veeuvreeureenieeauteenttesiteesstesuteentaeenseenseessseesseesaseesssessseenseesnseenseesnseesseesaseas 0,1°C.
5. T1OTpeIHOCTD UBMEPEHUS TEMIIEPATYPBL «..eeuvrteureeereruteenureateessreeseesteeeseesssessteesssesnseessseeseesseesnseesssesnseesssessseenes 0,1°C.
6. HanpspkeHUE MUTAHUS U TTOTPCOSICMAST MOIITHOCTD .....vvevveerereeenreseensesseessesseessenseensenns 220 Bosbt 3 Bt (+10%, -15%).
7. KommyTtupyembiid TOK pu HAPsHKCHUN 250 BOTBT M COS F=1 ...ooiiiiiiiiiiiciciccecceece e 10 A.
8. Temrieparypa cpebl OKPYKAIOMICH TPHOOD ...ecvveneenns .. oT+5 10 +50°C.
9. JInnHa IPOBOAOB COCAUHSIOMINX TTPHOOP C HATTIKAMEI ....euveeueertieneerteentesseenteastenteeneenseeseenseeneesseensesseensesseensesseensesneens 2™

(TIpu HEOOXOIMMOCTH COSAUHSIOIINE TIPOBO/Ia MOKHO YIUTHHHUTE 10 HEOOXOANMOW BETMIMHEI BUTOU TIAPOH,
HAa METPOJIOTUICCKIE XapaKTePUCTUKU MPUOOpa 3TO HUKAK HE MOBIIHICT).
10. Kperienue mpuoopa Ha DIN PEHKY ......ccevveeeeeeeeieieieiesiesieees 3aHUMAET MECTO SKBUBAJIEHTHOE 3M TOKOBBIM aBTOMATaM.

NHCTPYKUWA MO SKCIMIYATALNA

CMOHTHpPOBaTH ITPUOOP COMIACHO NPUJIAraeMO MOHTaXKHOM CXEMBI HJIH [0 CXeMe ISl KOHKPETHOT'O CITydast IPUMEHEHHS .
[opmare nuranue Ha npubop. Ha HmkHeM uHaAMKaTOpe nosiButcs coodienne dAt , mpudop rotoB K IporpaMMHUpPOBAHUIO KOH(GUTYpALIHH.
[Tpubop conep KUT JBa MHAUKATOPA, BEPXHUH MOKA3bIBACT TEMIIEPATYPy AaTUMKa MO HOMEPOM OJIMH U TPH, a HIDKHUN TeMIIepaTypy
JIaTYMKOB T10J] HOMEpaMH JBa U ueTsipe. Ha manenu takxke pacroioKeHbl TPU KHOMKU YIIPABICHHUS:

- BXOJl B MEHIO U TTOJITBEPIKICHHE;

g - W3MEHEHHe HU(PHI B pa3psisie ¥ BXOA B 3HAUCHHUE BHIOPAHHOTO MapaMeTpa;

E - BBIOOp pa3psaa;

[Nepekirouars MOKa3aHUs HHANKATOPOB C MOKAa3aHHI MEPBOTO M BTOPOTO JATYMKOB HA MOKA3aHHUSI TPETHETO U YETBEPTOTO (& Takke
Ha000POT C TPETHETO U YETBEPTOrO HA IMIEPBBIN U BTOPOiT) MOXKHO HAYKATHEM KHOITKH g , TIPH 9TOM Ha ITOKa3aHMSIX TPETHEro 1
YETBEPTOro IaTYMKOB [PHUCYTCTBYET OEryIast TCHb.

Jlst nporpammupoBanus KoHpuUryparu cucteMsl B mapamerp dAt , HeoOXomIMMO BBECTH KOTHYIESCTBO MPUMEHSEMBIX B CHCTEME
JaTInuKOB (OT OHOTO 10 YeThIpex). st 3Toro HeoOX0aMMO HaXKaTh KHOIIKY g ¥ HKUMas €€ TOBTOPHO BHECTH YHCIIO
COOTBETCTBYIOIIEE KOIUYESCTBY MPUMEHICMBIX TaTIUKOB. 3aTeM MMOATBEPAUTH 3aJaHHOE HAYKATHEM KHOIIKA . IToce aToro
MPOMCXOUT OMO3HABAHUC JATYMKOB U HA MHANKATOPaX 0TOOPayKaeTCs MX TEMITepaTypa.

[TockobKy U3HAYaIbHO MHANBHYaJIbHBII KO JaTYMKa HEHM3BECTEH TO MPOrpaMMa pacpenelsieT HHIUKAIMI0 TeMIepaTyphl [0 Mepe
BO3pACTaHHS YUCIIA KOJIA TATYMKA. DTO 3HAYMT YTO, €CIIH YCIOBHO MPUCBOUTH KOHKPETHBIM JaTynKaM Homepa 1,2, 3, u 4, TO BO3MOXHBI
pa3nuYHbIe KOMOMHAINK HHANKAIUK TEMIIEPATYPbl 3THX AaTYMKOB. Hamprmep qaTduk mo yCIOBHBIM HOMEPOM 4 OyleT 0TOOpaKaThes
Ha TIEPBOM WHIMKATOPE M TaK janee. Eciu cuTyalus He KpUTHYHAS, TO MOKHO BCE TaK U OCTABHUTH YCIOBHO TIOMCHSB HOMEpPa TaTYHKOB.
Ecnu cutyarusi KpUTHYHASL, TO €CTh BO3MOMKHOCTD MIEPETACOBATh HHIUKALIMIO TEMIIEPATyPhl JaTINKOB B HEOOXOIMMOM MOPSIZIKE.

J71st 5TOro HEOOXOANMO HKCHEPUMEHTAIBHO ONPEACIUTE HAa KAKOM HHINKATOpE KaKOW JaT4yiK HHIUIUPYETCS U YCIOBHO IPUCBOUTD
emy Homep 1, 2, 3, u 4. Jlasiee HasKuMast OCIIEIOBATENBEHO KHOIIKY Haiitn mapametp CHd u moareepauth ero Haxas
ITosiBUTCsI 9UCIIO C HyIleM BO BTOpoM paspsiae. CrapiueMy pa3psiy COOTBETCTBYET YCIOBHBIM HOMEp JaTdHKa, a MIIA/IIIeMy HOMED
UHANKaTopa. Jlanee MaHUIYIUPYsI KHOITKAMHE g u E] BBICTABIIIOTCS HeoOxoaumble komOunanuu. Hanpumep, 401 komOuHawms
COOTBETCTBYET TOMY, YTO II€pe]] ITHUM TeMIIEpaTypa HHAULIKPYEMas Ha 4ETBEPTOM HHAUKATOPE OyIeT WHIUIUPOBATHCS Ha IEPBOM.
[Mocre Toro kak HeoOXoANMask KOMOMHALIMSI BBICTABIICHA HEOOXOMMO MOATBEPIUTH HAXKAB KHOIIKY . ITocne atoro cucrema
MEPEXOUT B PEKUM HHIUKAIIMHI TEMIIepaTypbl. UTOObI clienaTh MepeTacoBKy OCTAIbHBIX TATYUKOB BBIIICOMUCAHHYIO OMICPALIHIO
CIIC/IyeT IIOBTOPUTS.

[Mocre 3amanns 3HAYCHHUI KAKOTO MO0 U3 TapaMeTPOB HEOOXOMMMO MX MOATBEPKIATh HAKATHCM KHOTIKA . ITocne atoro
3a/IaHHbIC 3HAYCHUSI COXPAHSIOTCS B YHEPTOHE3aBUCUMON namMsiTH. Ecin He OATBEpKAATh CHCTeMa mepexoaut depes 10 cexyHza B
OCHOBHOM PEIKHUM C COXPAHCHHEM IIPEIBIIYIIHX 3HAYCHHI.

CHCTeMa COZIEPYKHT JIBa MEHIO, OCHOBHOE H CEpBHCHOE. JIJIsl BXOMIA B CEPBHCHOE MEHIO HEOOXOIMMO HakKaTh KHOIKY (@] , BHECTH
B JIBa CTapIINX pa3psiga 9ucio 31 u MoATBepIUTh HAKaB KHOIIKY . JIs BBIXOJa M3 CEPBUCHOIO MEHIO HEOOXOIMMO M3MEHHUTh
yucio 31 Ha Ipyroe WM CHITh MUTaHKE ¢ MPUOOopa, a 3aTeM CHOBA TOIaTh.



OCHOBHOE MEHIO COJICPXKHT CIEAYIONINE TTapaMeTPHI:

YCt. - ycranoBka Temneparypsl 1t pabotsl pesie K1. O BKIFOYEHHOM COCTOSHHHM 9TOTO Pejie CUTHAIN3UPYET MUTAIOIIAs TOYKa B
MIIa/IIEeM pa3psiie BEpXHEro HHIANKATOPA;

YCI. - ructepesuc st peite K1. C nmomoripsio rucrepesnca MOXXHO Clie1aTh 4TOOBI peie BKJIOYAIOCh U BBIKIIIOYAIOCH TIPH PA3HBIX
Temneparypax. Yucio rucTepesnca BEIYUTASTCS OT 3aJaHHOH Temreparypsl. Hanpumep, 3axana temneparypa 38,5 C , a
rucrepesuc 5,5 C. B citydae eciu pene paboTaeT Ha HarpeB BKIIIOUAThCs OyAeT mpu TeMieparype 32,9 C, a BBIKIIIOYAThCs
npu 38,6 C. Eciu pene paboTaeT B pexxuMe OXJIaKIeHus To pu Temneparype 32,9 C Oyzaer BbIKIoUaThCs, a mpu 38,6 C
BKIJTIOUAThCS;

Y.Ct - ycranoBka temrieparypsl st pabotsl perie K2, O BKIIFOYEHHOM COCTOSIHMH 3TOTO Pejie CUTHATM3UPYET MUTAIOIIAsi TOYKA B
CTapIIeM pa3psie BEPXHETO HHIUKATOPa,;

Y.CT - rucrepesuc mus pene K2;

YCt. - Ha HM:KHEM HHIMKATOPe - YCTaHOBKA TeMIeparypsl it pabots! peie K3. O BKIIOYEHHOM COCTOSIHUM 9TOTO Pelie CUIHAIN3UPYeT
MUTAOMIast TOYKa B MITAIIIEM pa3psae HIKHETO HHINKATOPA;

YCI. - Ha HM:KHeM HHIUKaTOpe - ructepesuc uis pene K3;

Y.Ct - Ha HUIKHEM HMHMKATOPE - yCTaHOBKA TeMIepaTypsl Uit pabotsl pesie K4. O BKIIIOYEHHOM COCTOSIHUH ATOTO pelie CUTHAU3HPYET
MUTAIOMIast TOYKA B CTapIIeM pa3psijie HIDKHETO HHANKATOPa;

Y.CI'- na Hm:kHeM MHIUKATOPE -rrcTepesuc s peie K4;

CepBUCHOE MEHIO COZICPKUT CICIYIOLIHIE TapaMeTPhI:

OFS. - napamerp B KOTOPOM IIpH HEOOXOAUMOCTH MOKHO ITPOU3BECTH KOPPEKIIHIO MTOKAa3aHUH MIePBOro Jarduka. B 3HaueHune napamerpa
MOXHO BHecTH 4nciio oT -0,9 10 +0,9 koropoe Oy/eT 3aTeM BBIYUTATHCS WK CYMMHPOBATHCSI CO 3HAYCHHEM KOTOPOC BBIIACT
JIATYHK.

O.FS - koppekius mokazaHuii BTOPOTO JAaTIUKa, €CITH 3TO HEOOXOIUMO.

HPP. - npu noareep:kicHUH JaHHOTO TIApaMeTpa KHOTIKOM g MOYKHO 3TOM 7K€ KHOIIKOU U3MEHUTH JIOTHUKY paboTs! pesie K1 ¢ Harpesa
Ha oxaaxaenue u Haooopor. HOt - narpes, CLd - oxnaxnenue. Boibpannoe noarsepauTs Haxas KHOnky (WY .

H.PP - Bei00p Harpes win oxnaxkaeHue uist pene K2.

YdP. - mapamerp B KOTOPOM MOKHO Jisi pabOThl KOHKPETHOTO peie (B gaHHOM ciydae /st ynoocrea K1) mpucBouts 3HaucHus
KOHKpETHOTO far4rka. C MOMOIIBO 3TOH (PyHKIIMH BO3MOKHO CO3JaHHE Pa3IHYHBIX KOH(UTrypanuii cuctembl. Hapumep,
HECKOJIBKHM PEJIe PUCBOUTH 3HAUCHHSI OJJHOTO MJIM HECKOJIBKHX JATYUKOB M HAOOOPOT OIHOMY MIJIM HECKOJIIBKUM JIaTYHKaAM
MIPUCBOMTD OHO HJIM HECKOJIBKO peite. [Ipu BXxo/ie B 3HAYCHHUE MTapaMeTpa IMOSBISIETCS YUCIIO C HYJIEM C 3aISITOMH [0 CPEHE.

B crapuiem paspsize HoMep AaT4rKa, B MJIa IIIEM pa3psijiec HOMEp pesie KOTOPOMY IPUCBAWBACTCSI 3HAYCHUE STOTO JaTYHKA.

Y.dP - mapameTp B KOTOPOM MOKHO JJTs1 pabOThI KOHKPETHOTO perie (B JaHHOM ciiydae st ynooctsa K2) mprucBouTs 3HaueHUS
KOHKPETHOTO JaTunKa.

OFS. - Ha HM:KHEeM HHIUKATOPE - KOPPEKIHS TOKa3aHUU TPETHErO JATYUKA, ECIIH 3TO HEOOXOAUMO.

O.FS - Ha HM:KHeM MHAMKATOPE - KOPPEKIHs [TOKa3aHUI YeTBEPTOro AaT4HKa, €CIIU 3TO HEOOXOIMMO.

HPP. - na HuskHEeM MHIMKATOPE - BEIOOP HArpeB min oxJaxacHue st pese K3.

H.PP - Ha HukHeM HHAMKATOpeE - BEIOOp HArpeB WK oxyaxaenue 1is peine K4.

YdP. - Ha HUKHEM UHIMKATOPE - MapaMeTp B KOTOPOM MOXKHO JIJIst pabOThl KOHKPETHOTO pelie (B JaHHOM ciydae st ynooctsa K3)
[IPUCBOMTD 3HAYCHHSI KOHKPETHOTO JAaT4HKa.

Y.dP - Ha HIIKHeM MHIMKATOPE - IIApaMeTP B KOTOPOM MOKHO JJTsi pabOThl KOHKPETHOTO pelie (B JaHHOM citydae uist ynoocrsa K4)
[IPUCBOMTD 3HAYCHHSI KOHKPETHOTO AaTYHKA.

dAt - napamerp B KOTOPBIii BHOCHUTCS KOJIMYECTBO AaTYUKOB B CHCTEME.

CHd - mapameTp B KOTOPOM MOXKHO IIPOHM3BOUTH IIEPETACOBKY MIOKA3aHUI KOHKPETHBIH JaTYMK HA KOHKPETHBINA HHUKATOP IIPH
CO3lIaHMH HAYaIIbHOU KOH(HUTYypAIMK CHCTEMBI (OIIHCAHO BBIIIIE).

OIY - npu noATBEP)KACHUHU JTAHHOTO [TapaMeTpa MPOUCXOAUT OOHYJICHHE BCEX IapaMeTpoB NpUOOpa U IMOCIe 3TOr0 MOXKHO CO3/1aBaTh
JIPYTYH0 KOH(DUTYPALIUIO CHCTEMBI.

Ipu mpobieMax B JIMHUH CBSI3U MPUOOP-AaT4rKy (0OPBIB, KOPOTKOE 3aMBbIKAHKE, HCITIOPYCHHBIH JaTYHK, HEIPABUIIbHAS ITOJIIPHOCTH
[TOJKJTFOYCHHOTO JaTUYNKa) HA HHIUKATOPAX MOSBIISTFOTCS TPH YSPTOUKH --- . ECIIH HCIOpUYeH JaT4YHK, TO MOCIE €ro 3aMEHbI HEOOX0IUMO
[TOBTOPHUTH CO3IaHHE KOH(MUTYPALHH CUCTEMBI 110 IPUYMHE CMCHBI HHIMBUAYaIbHOIO KOJA JaT4diKa. [IpH MHAMKAIKWU OTPULATEIBHOM
TeMIIepaTypsl B CTapIlIeM pa3psiie MOMUTHBACT 3HAK MUHYyca. ECIIH YHCIIO0 OTPHLIATEIbHOM TeMIIepaTypbl MEHbIIIe 4eM -9,9 To 3HaK
MHUHYCa HaKJIaJbIBACTCS HAa YHCIIO HAXOMsIeecs B crapiueM paspsiae. [Ipu 3ajannn B mapaMerpax OTPULATEIBHOTO YHCIIA MOCTC 33 aHHs
crapuiei HuQPHI CICAYIONICe HAKATHE KHOMKA IEPEMEIICHHIE Pa3psiia JaeT BO3MOXKHOCTh KHOIKON YBEIIMYCHNE YNCIIa BHECTH HIIH
yOparh 3HaK MHUHYCA.
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J. | | Puc. 1 ITonHast MOHTa)KHas1 cxeMma. HpI/I HCO6XO,Z[I/IMOCTI/I MOJKET OBITH HCIIOJIb30BAHO
MCHBIICC KOJIMYCCTBO JAaTUYUKOB U PECJIC. MoitHbIe HarpysKH XKeJ1aTCJIbHO
MOAKIIFOYAaTh UY€Pe3 MPOMEIKYTOUYHBIC PECIIC.

TAPAHTUIHBIE OBSI3ATEJIbCTBA.
I'apanrtus Ha npudop UPT - 4K 12 mecsies co 1Hs NpoJaky IPpU HAIMYUK JaHHON MHCTPYKLUUHU C HOANMCHIO MOKYIaTessl 00 03HAaKOMIIEHUU
¢ IaHHOM MHCTpYyKIMel. ['apaHTHs He pacIpOCTpaHsaeTCs Ha NPUOOPBI C MEXaHUYECKUMU MOBPEKICHUSMHU, C OILUIABICHHBIM KOPITyCOM M KICMMHHUKOM,
IPH TOTIAJaHUH B IPUOOP SKUIKOCTH U HACEKOMBIX, TN U T.[1..
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