AIQP OpaHo, 2X, 3X unn 4x KaHanbHbIN TEPMOPETrYIIATOP
C NporpaMMmnpyemMon forMkon paboTbl NCAOSTHUTESNbHbLIX YCTPONCTB

UPT - 4K+

Ipucop UPT - 4K+ npennasnauen qis usmepenus 1 HOIEPKAHKS B 3aIaHHBIX HpE/eTaX TeMIEPaTypbl B PasTMUHBIX
yCTpOiCcTBaxX KIIMMATKOHTPOJIS, @ TAKXKE B JAPYTUX TEXHOJOTMYECKUX Ipoleccax . KaHasbl peryMpoBaHus MOTYT ObITh HE3aBUCHMBI C
YETBIPbMSI IATYMKAMHE YE€THIPbMS HCIIOIHUTEIILHBIMH PEJie, & TAKIKE BO3MOXKHBI Pa3IMIHbIe KOH(DUTypalnu 3a/1aBaeMble TOTpeduTeIeM
IOJT €r0 KOHKPETHBIE 3a1a4n. Hampumep, OHO pelie Ha OJTUH WITH JIBa WIIH TPU HITH YEThIPE IATYHKA, [BA PEJIe 10 OHOMY WU 110 J[Ba
JlaT4rKa, TPU pelie N3 KOTOPBIX /IBa [10 OJJHOMY JATUUKY M TPEThE C ABYyMs JIATYMKAMM, OJIMH JATUYUK HA OJIHO, /IBA, TP WJIM YETHIPE peiie
U TakK Jiajiee B 3aBUCHMOCTH OT IIOTPEOHOCTH.

[Tpu nprcBOGHNH HECKOJIBKUX AATYUKOB OJJHOMY peJjie JIOTHKa paboThl TAKOBA, YTO HArpy3Ka BHIKIIOYACTCS KOT/A TPOMCXOAUT 3aIpeT
Ha BKJIIOYEHHE XOTS OBI OT OJHOI'0 Aar4dyuka. Bo3MoxxHBI BapUaAHTBI IPUCBOCHUA OJHOIO JaTYUKa HECKOJIBKHUM PEJIC IIPU 3TOM OAHU U3 HUX
MOTYT paboTaTh Ha HArpeB APYTHE Ha OXJIaXKACHUE. B KauecTBe JaTYMKOB TeMIepaTyphl HCTIONB3YIOTCA I poBsie naTyuku DS18B20
MUMEIOIINE HICHTH()UKAIIMOHHBIE KOJIbI OTIO3HABAHUS M KOTOPBIE MOXKHO MOAKIIOYATH MApajIebHO HA OJHOIPOBOIHON JINHHUU CBS3H.

TexHu4eckne xapakTepUCTUKM

1. Konmn4ecTBO KaHATIOB U3MEPEHUS M PETYIIUPOBAHUST ..eeuvveeuveereernreeueenireenueensaeenseessesnseessesnseesssesnseesneens ot lro o 4x..
2. lnama3oH U3MEPSEMON U PETYTHPYEMON TEMITEPATYPBI ...veervveeureerrreereenireeseesseesseenseessseeseesnsenne or -55,0 10 99,9°C.
3. I'mcrepesuc J1F000# HEOOXOIMMBIHA

(BBIKITIOUAETCA TIO TIPEBBIICHAUIO 3aJaHHOM, BKITIOUaeTCS 3aJaHHas MAHYC THCTEPE3UL).
4. JINCKPETHOCTD YCTAHOBKH TEMITEPATYPBI ...veeutteeureenteeeuteentterateessseeuteentaeenseenseessseesseesaseesssessseesbeesnseesseesaseenseesasens 0,1°C.
5. T1OrpeIHOCTD UBMEPEHUS TEMIIEPATYPBL «..eeuvveeureensrerureerireeteessreeseesseeeteesseessteesssesnseessseeseesseeanseesssesseesssessseenes 0,1°C.
6. HanpspkeHUe MUTAHUS U TTOTPEOISIEMAST MOIITHOCTD .....vvevveerenreesieseeneesseesesseessenseensenns 220 Boswr 3 BT (+10%, -15%).
7. KommyTtupyembiid TOK pu HAPsHKCHUN 250 BOTBT M COS F=1 ..ooiiiiiiiiiiiciciceceee e 10 A.
8. Temmeparypa Cpebl OKPYKAFOIICH IIPHOOP ..veevvirvierierrierieiieeteiteeseeseeseeseeseeseesseessesseessesseessesseessesns oT +5 10 +50°C.
9. JInnHa IPOBOAOB COSANHSIOMINX TMTPHOOP C JATIHKAMHU ....eveeneeneeneeenreneeans pou3BoJbHASA HO He 6oee 200 MeTpoB

(pr HEOOXOAMMOCTH COEANHSIONINE TIPOBOIa MOKHO VIUTMHHUTD 0 HEOOXOAMMOW BETMYMHEI BUTOW TTApOH HO
He Oonee 200 METPOB, MIPH ATOM HA METPOIIOTHICCKHIE XapAKTEPUCTHKH MPHOOpa 3TO HU KaK HE ITOBIIUSET).
10. Kpermienue nmpuoopa Ha DIN PeHKY .....ccceevveieereeeeieieienienieens 3aHUMAaET MECTO SKBUBAJIEHTHOE 3M TOKOBBIM aBTOMATaM.

NHCTPYKUWA MO SKCIMIYATALNA

CMOHTHPOBaTH ITPUOOP COMIACHO NPUJIAraeMOH MOHTAXKHOM CXEMBI HJIH [0 CXeME ISl KOHKPETHOT'O CITydast IPUMEHEHHS .
[opare nuranue Ha npubop. Ha HmwkHeM uHANKaTOpe nosiButcs coodienne dAt , mpudop rotoB K IporpaMMUpPOBAHUIO KOH(UTYpALHH.
[Tpubop conepXUT JBa MHAUKATOPA, BEPXHUH MOKA3bIBACT TEMIIEPATYPy AaTUMKA MO HOMEPOM OJIMH U TPH, a HIDKHUN TeMIIepaTypy
JIaTYMKOB 10T 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 pa3psiaa;

[Nepeximtouarh MoKa3aHUs HHAXKATOPOB C TIOKA3aHUI IEPBOrO U BTOPOT'O AATYMKOB Ha [OKa3aHHS TPETHEro U YETBEPTOTO (2 TakiKe
Ha00O0POT € TPETHEro ¥ YeTBEPTOro Ha IIEPBBIN U BTOPOI) MOXKHO HAXKAaTHEM KHOIIKH g , IPU 3TOM Ha MOKAa3aHMAX TPETHEro 1
YETBEPTOTO ATYMKOB PUCYTCTBYET OETYIIast TEHb.

Jlist mporpaMmupoBanust KOH(GUrypanuu cucteMbl B apameTp dAt , Heo6X0MMO BBECTH KOJMYECTBO IPUMEHSAEMBIX B CHCTEME
JIATYUKOB (OT OTHOTO A0 4YeThIpex). JlIst 3TOro HeoOXOIMMO HaKaTh KHOIIKY g Y Ha)KUMas €€ IOBTOPHO BHECTH YHCIIO
COOTBETCTBYIOIEE KOJIMUECTBY MPUMEHSIEMBIX JaTYNKOB. 3aTEM ITOATBEPIUTH 3a/[aHHOE HAKATHEM KHOTIKH . Iocue aToro
MIPOMCXOINT OTIO3HABAHME JIATYMKOB M HA WHJIMKATOPaX OTOOpayKaeTCsl NX TeMIeparypa.

[TockonbKy M3HaYaIbHO WHIMBHYAIbHBIM KO/ 1aTYMKa HEU3BECTEH TO IIPOrpaMMa pacipeiesieT HHINKAUIO TEMITEpaTypsl 110 Mepe
BO3pAcTaHMs YMCIIa KOAA JaTYMKa. DTO 3HAYUT YTO, €CIIU YCIOBHO IPHUCBOUTH KOHKPETHBIM JaTdikaM HoMepa 1,2, 3, 1 4, To BO3MOXKHBI
pas3iinuHble KOMOMHALIMY MHIMKALMK TEMIIepaTyphbl 9THX JaT4uKoB. Harpumep nardmk moj ycJIoBHBIM HOMEpoM 4 OyaeT oToOpaxarbest
Ha MEPBOM MHAUKATOPE M TaK JaJIcC. Ecmun CUTyallusa HE KpUTUYHAsA, TO MOKHO BCE€ TaK U OCTaBUTh YCIIOBHO IIOMEHAB HOMEPA JaTYUKOB.
Ecnu cutyarys KpuTHYHAS, TO €CTh BO3MOKHOCTh I1€PETacOoBaTh MHIUKALIMIO TEMIIEPATyphl JATYNKOB B HEOOXOANMOM IMOPSIIIKE.

Ji1st 3T0TO HEOOXOTMMO YKCTIEPUMEHTAIILHO OTPEAECTUTh Ha KAKOM MHANKATOPE KAKOHM JATYMK WHANUIMPYETCS U YCIOBHO MPUCBOUTH
emy Homep 1, 2, 3, u 4. J{asiee HasKuMast OCIIEIOBATENBEHO KHOIIKY Haiitu mapametp CHd u moarBepauts ero Haxas
IMosiBUTCS YMCIIO C HyJIEM BO BTOpoM paspsize. CrapiieMy pa3psay COOTBETCTBYET yCIOBHBIM HOMEp JaTuhKa, a MIIAAIIEMy HOMEp
nHAUKaTopa. Jlanee MaHUITYyTHPYsI KHOITKAMH E u E] BBICTaBIIIIOTCS HeoOxoammble komOmHarmn. Hampumep, 401 xomOmHaIms
COOTBETCTBYET TOMY, UTO IIEpeJl 3TUM TeMIlepaTypa HHIULUPYeMasl Ha YeTBEPTOM MHANKATope Oy/leT HHIUINPOBATHCS HA TIEPBOM.
[Tocne Toro kak HeoOxoaMMast KOMOMHAIMSI BEICTaBICHA HEOOXOIMMO MOITBEPIUTD HaXKaB KHOIIKY . ITocne atoro cucrema
TIEPEXOIUT B PEKUM MHIMKALUK TeMIleparypbl. YToOBI clieniaTh epeTacoBKy OCTaIbHBIX JJaTYUKOB BBIIICOMHCAHHYIO OTEPALHIO
ClIe[lyeT IOBTOPHTb.

[Tocre 3aanus 3HAYCHHIA KAKOTO JIMOO U3 MapaMeTpoB HEOOXOAMMO UX MOATBEPIKAATh HAXKATHEM KHOIKU . ITocne atoro
3aJJaHHBIC 3HAYCHUS COXPAHSAIOTCS B SHEProHe3aBUCcUMOi mamsaTi. Ecian He moaTBep:kaaTh cucteMa nepexoant yepes 10 cekyHn B
OCHOBHOM PEXKUM C COXPAaHEHUEM IPEbLIYIINX 3HAYEHUH.

Cucrema CozlepXKHT JIBa MEHIO, OCHOBHOE M cepBHCHOE. [1J1sl BX0oJa B CEPBUCHOE MEHIO HEOOXOAMMO HaXaTh KHOIIKY E] , BHECTH
B JIBa CTApIIMX paspsija 9ucio 31 v HoATBEpIUTh HaXKaB KHOIKY . Jln1st BBIXO1a M3 CEPBHCHOTO MEHIO HEOOXOMMO U3MEHUTH
yucnno 31 Ha ipyroe WM CHATH ITUTAaHKUE C TPpUdopa, a 3aTeM CHOBA I10JIATh.



OCHOBHOE MEHIO COJICPXKHT CIEAYIONINE TTapaMeTPHI:

YCt. - ycranoBka Temmeparypsl 1t pabotsl peiie K1. O BKIFOYEHHOM COCTOSTHHHM 9TOTO Pejie CHTHAIN3UPYET MUTAIOIIAs TOUKa B
MIIa/IIeM pa3psiie BEPXHEro HHANKATOPA;

YCI. - rucrepesuc st pesne K1. C nmomoripsio rucrepesnca MOXXHO CJie1arth 4TOOBI peie BKIIOYAIOCh U BBIKIIIOYAIOCH TIPH PA3HBIX
Temneparypax. Yucio rucTepesrnca BEIYUTACTCS OT 3aJaHHOM Temreparypsl. Hanpumep, 3axana temneparypa 38,5 C , a
rucrepesuc 5,5 C. B citydae eciu pene paboTaeT Ha HarpeB BKIIIOYAThLCs 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
BKJTIOUAThCS;

Y.Ct - ycranoBka temrieparypsl st pabotsl perie K2, O BKIIFOYEHHOM COCTOSIHMH DTOTO PeJie CUTHATM3UPYET MUTAIOIIasi TOYKa B
CTapIIeM pa3psiie BEPXHETO HHIUKATOPa,;

Y.CT - rucrepesuc must pene K2;

YCt. - Ha HM:KHEM HHIMKATOPe - YCTaHOBKA TeMIieparypsl At pabots! peie K3. O BKIIOYEHHOM COCTOSIHUM 9TOTO Pejie CUIHAIN3UPYEeT
MUTAIOIIast TOYKa B MIIAIIIEM pa3ps/ae HIKHETO HHIUKATOPA;

YCI. - na HM:KHeM HHIUKaTOpe - ructepesuc uis pere K3;

Y.Ct - Ha HUIKHEM HMHIMKATOPE - yCTaHOBKA TeMIepaTypsl Uit pabotsl pesie K4. O BKIIIOYEHHOM COCTOSIHUH ATOTO pelie CUTHAU3HPYET
MUTAIOMIast TOYKa B CTapIlIeM pa3psijie HIDKHETO HHANKATOPA;

Y.CI'- Ha HusKkHeM HHIHKATOpe -rucTepesuc s peie K4;

CepBUCHOE MEHIO COZICP)KUT CIICAYIOLIHNE apaMeTPhI:

OFS. - napamerp B KOTOPOM IIpH HEOOXOAUMOCTH MOKHO ITPOU3BECTH KOPPEKIIHIO MTOKAa3aHUH MIEPBOro Jarduka. B 3HaucHue napamerpa
MOYKHO BHeCTH 4rciIo oT -0,9 10 +0,9 koropoe Oyaer 3areM BBIYUTAThCS HIIM CyMMHPOBATHCS CO 3HAYCHHEM KOTOPOE BbIIAET
JTATYHK.

O.FS - koppeknus moka3aHuii BTOPOTo JaTIUKa, €CITH 93TO HEOOXOIUMO.

HPP. - npu noareep:kicHIH JaHHOTO TTApaMeTpa KHOTIKOM g MOYKHO DTOM K& KHOIIKOH M3MEeHUTh JOTHKY pabotsl pene K1 ¢ Harpesa
Ha oxaaxaenue u Haooopor. HOt - narpes, CLd - oxnaxnenue. Boibpannoe noarsepauTs Haxas KHONKy (WY .

H.PP - Bei0op Harpes wim oxnaxkaceHue uist pene K2.

YdP. - mapamerp B KOTOPOM MOKHO JIsi pabOThl KOHKPETHOTO pelie (B gaHHOM ciydae /st ynoocrea K1) mpucBonts 3HaucHwust
KOHKpETHOTO fardrka. C IOMOIIBEO 3TOH (PyHKIIMK BO3MOKHO CO3JJaHHE Pa3IMYHBIX KOH(UTrypauuii cuctembl. Hapumep,
HECKOJIBKHM PEJIC PUCBOUTH 3HAUCHHSI OJJHOTO MJIM HECKOJIBKHX JATYUKOB M HAOOOPOT OIHOMY MIJIM HECKOJIIBKUM JIaTYHKaAM
[IPUCBOMTH OHO HJIM HECKOJIBKO pere. [Ipu Bxo/ie B 3HAYCHHUE [TapaMeTpa IMOSBISIETCS YUCIIO C HYJIEM C 3aISITOM [0 CPEHE.

B crapuiem paspsizie HOMep AaT4rKa, B MJIa IIIeM pa3psijiec HOMep pesie KOTOPOMY IPUCBAWBACTCSI 3HAYCHUE STOTO JaTYHKA.

Y.dP - mapameTp B KOTOPOM MOKHO JTs1 pabOThI KOHKPETHOTO perie (B JaHHOM ciiydae st ynooctsa K2) mprucBouTs 3HaueHUS
KOHKPETHOTO JaTYHKa.

OFS. - Ha HM:KHEeM HHIUKATOPE - KOPPEKIHS MOKa3aHUI TPETHErO JATYUKA, ECIIH ITO HEOOXOAUMO.

O.FS - Ha HM:KHeM MHANKATOPE - KOPPEKIHsI [TOKa3aHUI YeTBEPTOro AAaT4YHKa, €CIIU 3TO HEOOXOIMMO.

HPP. - na HmkHEeM HHIHMKaTOpe - BEIOOP HarpeB WM oxJaxaeHue 1 pere K3.

H.PP - Ha HuskHeM HHAMKATOpeE - BEIOOp HArpeB WiIn oxJiaxaenue 1s perne K4.

YdP. - Ha HMKHEM WHIHKATOPE - TapaMeTp B KOTOPOM MOXKHO JIsl pabOThl KOHKPETHOTO petie (B aHHOM ciydae st ynooctsa K3)
[PUCBOUTE 3HAYCHUSI KOHKPETHOTO JIaTUHKa.

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

dAt - napamerp B KOTOPBINi BHOCHUTCS KOJMYECTBO AaTYNKOB B CHCTEME.

CHd - mapameTp B KOTOPOM MOXKHO IIPOHM3BOUTH IIEPETACOBKY MOKA3aHUI KOHKPETHBIH JaTYMK HA KOHKPETHBINA HHUKATOP IIPH
CO3/IaHMH HAYaIbHOU KOH(UTYpAIMK CHCTEMBI (OIIHCAHO BBIIIIE).

OIY - npu noaTBEp)KACHUU JAHHOTO [TapaMeTpa IMPOUCXOAUT OOHYJICHHE BCEX IapaMeTPOB IPUOOpPa U IMOCIIE ITOr0 MOXKHO CO3/1aBaTh
JOPYTYHO KOH(DUTYPALIUIO CHCTEMBI.

Ipu mpobieMax B JIMHUH CBSI3H NPUOOP-AaT4rKe (0OPBIB, KOPOTKOE 3aMBIKAHKE, HCIIOPYCHHBIH JaTYHK, HEIPABUIIbHAS ITOJIIPHOCTH
MTOJKJTFOYCHHOTO JaTYNKa) HA HHIMKATOPAX MOSBIISTFOTCS TPH YSPTOUKH --- . ECIIH HCIIOpUYeH JaT4YrK, TO HOCIE €ro 3aMEHbI HEOOX0IUMO
[TOBTOPHUTH CO3IaHHE KOH(MUTYPALHH CHCTEMBI 10 IPUYMHE CMCHBI MHIMBHIYaJIbHOIO KOJA JaT4iKa. 1Ipu MHAMKAIKWN OTPULATEIBHOM
TeMIepaTypsl B CTapIIEM pa3psiie MOMUTHBACT 3HAK MUHYyCa. ECIIH YHCII0 OTPHULIATEIBbHOM TeMIIepaTypbl MEHbIIE 4eM -9,9 To 3HaK
MHUHYCa HaKJIaJbIBACTCS HAa YHMCIIO HAXOMIIeeCs B crapiueM paspsiae. [Ipu 3agannn B mapaMerpax OTPULATEIBHOTO YHCIIA TOCTC 33 aHHs
crapuiei HuQPHI CICAYIONIee HAKATHE KHOMKA IIEPEMEIICHHE Pa3psiia JaeT BO3MOXKHOCTh KHOIKON YBEIIMYCHNE YMCIIa BHECTH WIIH
yOparh 3HaK MHUHYCA.
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LT Puc.1 Tlomuas MoHTakHast cxema. [Ipr HEOOXOIUMOCTH MOXKET OBITh UCIIOJIb30BAHO

MEHbIIIee KOJIMYECTBO TaTYUKOB U perie. JlomyckaeTcs: HOoJKII0oUeHNEe JaTYUKOB
10 ABYXITPOBOJHOM CXeMe MJIM CMEIIaHO, HO IIPU 3TOM YXY/IIIAeTCs ITOMEX03alUIIEHHOCTh
cucteMbl. MoIHbIE HAarpy3KH JKeJIaTeIbHO MOAKIIIOYaTh Yepe3 MPOMEKYTOUHbIE pelle.

TAPAHTUIMHBIE OBSI3ATEJIbCTBA.
I'apanrtus Ha npudop UPT - 4K 12 mecsies co 1Hs NpoJaky U HAIWYUK JAaHHON MHCTPYKLUUHU C HOANMCHIO MOKYIaTessl 00 03HaKOMIIEHUU
¢ IaHHOM MHCTpYyKIMel. ['apaHTHs He pacIpoCTpaHsaeTCs Ha NPUOOPBI C MEXaHUYECKUMU MOBPEKICHUSAMHU, C OILUIABICHHBIM KOPITyCOM M KJICMMHHUKOM,
IPH TMOTIAJaHUH B IPUOOP SKUIKOCTH U HACEKOMBIX, ITHIN U T.[1..

Haramponaxu ___ Tloanwck mpojaBia [Toanucs mokymnarens
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