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

WPT - 4K

Ipucop UPT - 4K npennasnauen mis usmepenus U HOMIEPKAHKS B 33IaHHBIX Hpe/eTaX TeMIEpaTypbl B PasTMUHbIX
YCTPOHCTBAaX KIMMATKOHTPOJIS, @ TAIOKE B APYTHX TEXHOJIOTHYECKUX Iponeccax . KaHaibl peryinnpoBaHus MOTYT ObITh HE3aBUCHMBI C
YeTBIPHMS IaTYNKAMU YETHIPbMS HCIIOJTHUTEIBHBIMH PEJie, a TAKKe BO3ZMOXKHBI Pa3JIMYHbIe KOH(QHUTYpaluH 3a/1aBaeMble OTpeOHTeIeM
TIOJT €r0 KOHKPETHBIE 3a1a4i. Hanprumep, OHO pesie Ha OJJMH WM JJBa MJIM TPH MJIM YETBIPE JaTYHKa, J[Ba pejie 10 OAHOMY MIIH IO J1Ba
JlaT4rKa, TPU pelie N3 KOTOPBIX /IBa [10 OJJHOMY JATUUKY M TPEThE C ABYyMs IaTYMKAMM, OIMH JATUYUK HA OJIHO, J(BA, TPH WJIM YETHIPE peie
U TakK Jiajiee B 3aBUCHMOCTH OT IIOTPEOHOCTH.

[Tpu nprcBOEGHNH HECKOJIBKUX AATYUKOB OJJHOMY peJjie JIOTHKa paboThl TAKOBA, YTO HArpy3Ka BHIKIIOYACTCS KOIJIA TPOMCXOAMT 3aIpeT
Ha BKJIFOUEHUE XOTs ObI OT OQHOI'0 JaT4yHKa. Bo3MoxHBI BapUaAHTBI IPUCBOCHUA OJHOIO JaTYUKAa HECKOJIBKHUM PEJIC IIPU 3TOM OOHU U3 HUX
MOTYT paboTaTh Ha HArpeB APYTHE Ha OXJIaXKACHUE. B KauecTBe JaTYMKOB TEMIEpaTyphl HCIIONB3YIOTCA I poBsie natauku DS18B20
MMEIOIIHE HACHTU(DHUKAIMOHHBIC KOJBI OTIO3HABAHUS M KOTOPBIE MOXHO TIOJKITIOYATh TapaJUICJIbHO Ha OJHOIPOBOJHON JIMHHH CBSI3H.

TexHu4eckne xapakTepUCTUKM

1. Konmn4ecTBO KaHATIOB U3MEPEHUS M PETYIIUPOBAHMST ..eeuvveeuveenreerureeueensreeurensstenseesiueenstesueeseessseenseenaneens ot lro o 4x..
2. Jlnana3oH U3MEpSeMOI U PETYINPyeMOM TeMIIepaTypsl . ... 0T -55,0 10 99,9°C.
IR B/ (63 1<) 115 2 (OO SPR PR J1F0001 HEOOXOIMMBIHA
(BBIKITIOUAETCA TIO TIPEBBIICHAUIO 3aJaHHOM, BKITIOUAeTCS 3aJaHHas MAHYC THCTEPE3NT).
4. JINCKPETHOCTD YCTAHOBKH TEMIIEPATYPBI ...veeuvreeureenteeaureensteriteesssesuseensaeenseesesineeautestbesssessseensseaseeibeesnseenseesaseas 0,1°C.
5. T1OorpeHOCTD U3MEPEHUS TEMITEPATYPBL .....eovvenrrenrinrenteeerenseenrenteensesseensesueeiaeaneensesasteteeusesheeesesueessenueensesaeensennnen 0,1°C.
6. HanpspkeHUE MUTAHUS U TTOTPCOISICMAST MOIITHOCTD .....vvevveerereeesreseensenseesienseesensnesseans 220 Boubt 3 Bt (+10%, -15%).
7. KommyTtupyembiid TOK pu HAmpsHKCHUN 250 BOTBT M COS F=1 ..ooiiiiiiiiiiciiieecce e 10 A.
8. Temrieparypa Cpebl OKPYKAIOIICH TIPHOOD ..veeuveerrreereerereereenieeereensreeseenseseseesseeenseessneasseessseesseesses oT +5 10 +50°C.
9. JInnHa IPOBOAOB COCAUHSIOMINX TTPHOOP C HATTHKAMEI ....euveeneeeensiitisiieseeenseeseentees s satesaeeaueeneesseeneesseensesseensesseensesnnans 2M

(TIpu HEOOXOIMMOCTH COSANHSIOIINE TIPOBO/Ia MOKHO YIUTHHHUTE JI0 HEOOXOANMO BETMIHHBI BUTOU TIAPOH,
HAa METPOJIOTUICCKHIE XapaKTePUCTUKU MPUOOpa 3TO HUKAK HE MOBIIHSICT).
10. Kperienue mpuoopa Ha DIN PEHKY ......ccevveeeeeeeeieieieiesiesieees 3aHMMAET MECTO IKBUBAJIEHTHOE 3M TOKOBBIM aBTOMATaM.

NHCTPYKUWA MO SKCIMIYATALNA

CMOHTHpPOBaTH ITPUOOP COMIACHO NPUJIAraeMO MOHTAXKHOM CXEMBI HJIH MO CXEeMe JUIsi KOHKPETHOT'O CITydast IPUMEHEHHS .
[opare nuranue Ha npubop. Ha HmkHeM uHAMKaTOpe nosiBuTCs coodienne dAt , mpudop rotoB K IpOrpaMMHUpPOBAHUIO KOH(GUTYpALHH.
[Tpubop conepXUT JBa MHAUKATOPA, BEPXHUH MOKA3bIBACT TEMIIEPATYPY JaTUMKa IOl HOMEPOM OJIMH U TPH, a HIDKHUN TeMIIepaTypy
JIaTYMKOB T10J] HOMEpaMH JBa U ueTsipe. Ha manenu takxke pacroioKeHbl TPH KHOMKU YIIPABICHHUS:

- BXOJl B MEHIO U TTOJITBEPIKICHHE;

g - M3MEHEeHHe HU(PHI B pa3psisie ¥ BXOA B 3HAUCHHUE BHIOPAHHOTO MapaMeTpa;

E - BBIOOp pa3psaa;

[Nepeximtouarh MoKa3aHusi HHAUKATOPOB C TIOKA3aHUI IEPBOrO U BTOPOT'0 AATYMKOB Ha [OKA3aHHS TPETHEro U YETBEPTOTO (2 TaKiKe
Ha00OPOT C TPETHETO U YETBEPTOIO HA IEPBbIN M BTOPOIA) MOJKHO HaXKaTHEM KHOIIKH g , IPY ATOM Ha IIOKa3aHUAX TPETHEro U
YeTBEPTOrO JAaTYMKOB IPHCYTCTBYET Oeryiias TeHb.

Jlist mporpaMmupoBanust KOHGUrypanuu cucrembl B mapameTp dAt , Heo6X0MMO BBECTH KOJIMUYECTBO MPUMEHSAEMBIX B CHCTEME
JAaTYUKOB (OT OZHOTO A0 4eThIpex). i 5Toro HeoOXOAUMO HaXKaTh KHOIIKY g Y HOKUMas ee IIOBTOPHO BHECTH YUCIIO
COOTBETCTBYIOLIEE KOJIMYECTBY IPUMEHIEMbIX TaTYMKOB. 3aTeM MOATBEPANTD 3aJaHHOE HaXKaTHEM KHOIIKH . ITocne aToro
MIPOUCXOAUT OTIO3HABAHUE AATYMKOB M HA HHIMKATOPaX OTOOpakaeTcs UX TeMIepaTypa.

[TockonbKy M3HaYaIbHO WH/IMBHYaIbHbIM KO/ IaTYMKa HEU3BECTEH TO IIPOrpaMMa pacipeiessieT HHINKAUIO TEMITEpaTyphl 110 Mepe
BO3pacTaHMs YMCIIa KOJA JaTYMKa. DTO 3HAYUT YTO, €CIIU YCIOBHO IPUCBOUTH KOHKPETHBIM JaTdiKkaM HoMepa 1,2, 3, 1 4, To BO3MOYKHBI
pas3iinuHble KOMOMHALMK MH/IMKALIMK TEMIIEPaTypbl 9THX JaT4uKoB. Harpumep nardmk moj yclioBHBIM HOMEpoM 4 OyaeT 0ToOpaxarbest
Ha MEPBOM MHAUKATOPE U TAK JaJICC. Ecnu CUTyalusad HE KpUTUYHAsA, TO MOKHO BCE€ TaK U OCTaBUTh YCIIOBHO ITOMEHAB HOMEPA JAaTYUKOB.
Ecnu cutyanus KpuTHYHAS, TO €CTh BO3MOXKHOCTD IIePeTacoBaTh HHAUKANIO TEMIIEPATyphl JaTYMKOB B HEOOXOANMOM IOPSIIIKE.

Jli1st 3T0T0 HEOOXOIMMO SKCTIEPUMEHTAIILHO OTPEAECITUTh Ha KAKOM MHANKATOPE KAaKOHM JATYNK WHANIMPYETCS U YCIOBHO MPUCBOUTH
emy Homep 1, 2, 3, u 4. Jlasiee HaskuMast OCIIeIOBATENEHO KHOIIKY Haiitn mapametp CHd u moareepauth ero Haxas
[NosiBUTCA YUCIIO ¢ HylIeM BO BTOpoM paspsazne. CrapuieMy paspsily COOTBETCTBYET YCIOBHBIM HOMEp JaTyuKa, a MIIAJIIeMy HOMEp
nHAUKaTopa. Jlanee MaHUTYyTApysT KHOITKAaMH E u E] BBICTaBJISIIOTCS HeoOXoamMble koMOmHarm. Hampumep, 401 xomOmHaIms
COOTBETCTBYET TOMY, YTO [IepPe 3THM TeMIlepaTypa HHIULUPyeMas Ha 4eTBEPTOM UHMKATOpe OyAeT HHANLMPOBATHCS HA TIEPBOM.
[Mocne Toro kak HeoOxoaUMasi KOMOMHAIMSI BEICTaBJICHA HEOOXOMMO MOITBEPIUTD HaXKaB KHOIIKY . ITocne aToro cucrema
TIEPEXOJIUT B PEKUM MHIMKALUK TeMIieparypbl. YToOBI clienaTh epeTacoBKy OCTaIbHBIX JJaTYUKOB BBIIICOMHCAHHYIO OIEPALHIO
Clie[lyeT IOBTOPUTb.

[Tocrie 3a/1aHKs 3HAYEHHIA KAaKOTO JIMOO0 U3 MapaMeTpoB HEOOXOAMMO UX MOATBEPIKAATh HAKATHEM KHOIKH . ITocne atoro
3a/IaHHBIC 3HAYCHHS COXPAHSIOTCS B SHEPrOHE3aBUCHMOH NaMATH. Ecin He moATBepkIaTh cucTeMa nepexoaur yepes 10 cexyHn B
OCHOBHOM PEKHM C COXPaHSHUEM MPEABIAYIHX 3HAYCHHUI.

Cucrema CozlepXKHT JIBa MEHIO, OCHOBHOE M cepBHCHOE. [J1s BX0oJa B CEPBICHOE MEHIO HEOOXOAMMO HaXaTh KHOIIKY E] , BHECTH
B JIBa CTApIIMX paspsija 9ucio 31 v HoATBEpIUTh HaXKaB KHOIKY . Jln1st BBIXO/1a N3 CEPBUCHOTO MEHIO HEOOXOIMMO U3MEHUTH
yucnno 31 Ha Ipyroe WM CHATH ITUTAaHKUE C TPUOOpa, a 3aTeM CHOBA I10JIATh.
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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 eciau pene paboTaeT Ha HarpeB BKIIIOUAThCs OyAeT mpu TeMueparype 32,9 C, a BBIKIIIOYAThCS
npu 38,6 C. Eciu pene paboTaeT B pexxuMe OXJIaKIeHus To npu Temneparype 32,9 C Oyzaer BbIKIouaThes, a mpu 38,6 C
BKIJTIOUAThCS;

Y.Ct - ycranoBka Temrieparypsl st pabotsl perie K2, O BKIIFOYEHHOM COCTOSIHMH 3TOTO Pejie CUTHATM3UPYET MUTAIOIIAst TOUKA B
CTapIIeM pa3psie BEPXHETO HHIUKATOPa,;

Y.CT - rucrepesuc mus pene K2;

YCt. - Ha HM:KHEM HHIMKATOPe - YCTaHOBKA TeMIeparypsl it pabots! peie K3. O BKIIOYEHHOM COCTOSHUU 9TOTO PEJie CUIHAIN3UPYEeT
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 COCTOSIHUM TOTO 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 MEPBOro Jarduka. B 3HaueHue mapamerpa
MOXHO BHecTH 4nciio oT -0,9 10 +0,9 koropoe OyeT 3aTeM BBIYUTATHCS WIIA 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 JIOTHKY pabcoTs! pesie K1 ¢ Harpesa
Ha oxaaxaenue u Haobopor. HOt - narpes, CLd - oxnaxnenue. Boibpannoe noareepauts Haxas kuonky (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 BO3MOXKHO CO3JaHHE Pa3IHYHBIX KOH(Urypanuii cuctembl. Hapumep,
HECKOJIBKHM PEJIe PUCBOUTH 3HAUCHHSI OJJHOTO MJIM HECKOJIBKHX JATYUKOB ¥ HAOOOPOT OIHOMY WIJIM HECKOJIIBKUM JIaTYHKAM
MIPUCBOMTD OHO HJIM HECKOJIBKO peite. [Ipu BXxo/ie B 3HAYCHHUE [TapaMeTpa MOSBIISIETCS YUCIIO C HyJIEM C 3aISITOM [0 CPEHE.

B crapuiem paspsize HoMep AaT4rKa, B MJIa IIIEM pa3psijic HOMEp pesie KOTOPOMY IPUCBANBACTCSI 3HAYCHUE STOTO JaTYHKA.

Y.dP - mapameTp B KOTOPOM MOYKHO JJTs1 pabOThI KOHKPETHOTO perie (B JaHHOM ciiyuae as ynooctsa K2) mprucBouTs 3HaueHUS
KOHKPETHOTO JaTunKa.

OFS. - Ha HM:KHEeM UHIUKATOPE - KOPPEKIHS MOKa3aHUU TPETHErO JIATIHKa, ECIIH ITO HEOOXOAUMO.

O.FS - Ha HM:KHeM MHANKATOPE - KOPPEKIHs [TOKa3aHUI YeTBEPTOro AaT4rKa, €CIIU 3TO HEOOXOIMMO.

HPP. - na HuskHEM MHIMKATOPE - BEIOOP HArpeB WK oxJaxacHue st pese K3.

H.PP - Ha HuskHeM HHAMKATOpE - BEIOOp HArpeB WK oxJIaxaenne 1is pere K4.

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

Y.dP - Ha HIIKHeM MHIMKATOPE - IIApaMeTP B KOTOPOM MOXKHO JUIsi pa0OTB KOHKPETHOTO pelie (B JaHHOM citydae uist ynoocrea K4)
[IPUCBOMTD 3HAYCHHSI KOHKPETHOTO AaTYHKA.

dAt - napamerp B KOTOPBIN BHOCHTCS KOJIMYECTBO JaTYMKOB B CUCTEME.

CHd - mapameTp B KOTOPOM MOXKHO IIPOHM3BOAUTH IIEPETACOBKY IOKA3aHUI KOHKPETHBIH JaTYMK HA KOHKPETHBINA HHUKATOP IIPH
CO3lIaHMH HAYaIIbHOU KOH(HUTYpAIMK CHCTEMBI (OIIHCAHO BHIIIIE).

OIY - npu noATBEP)KACHUHU JAHHOTO [apaMeTpa MPOUCXOAUT OOHYJICHHE BCEX IapaMeTpoB MpUOOpa U IMOCIIe 3TOr0 MOXKHO CO3/1aBaTh
JIPYTYH0 KOH(DUTYPALIUIO CHCTEMBI.

Ipu pobseMax B JIMHUH CBSI3U MPUOOP-AaTIuKH (0OPBIB, KOPOTKOE 3aMbIKAHHE, HCITOPYCHHBIH JaTYHK, HEeIPABUIIbHAS ITOJIIPHOCTH
[TOJKJTFOYCHHOTO JaTYNKa) HAa HHIUKATOPAX MOSBIISTIOTCS TPH YSPTOYKH --- . ECITH HCIOpUYeH JaT4yrK, TO HOCIE €ro 3aMEHbI HEOOX0IUMO
[TOBTOPHUTH CO3IaHHE KOH(DUTYPALHH CHCTEMBI [10 IPUIMHE CMCHBI HHIMBUAYaJIbHOIO KOJA JaT4yiKa. [IpH MHIMKAIKWN OTPULATEIBHOM
TeMIepaTypsl B CTapIlIeM pa3psiie MOMUTHBACT 3HAK MUHYCa. ECIIH YHCII0 OTPULATEIbHON TeMIIepaTypbl MeHbIIe 4eM -9,9 To 3HaK
MHUHYCa HaKJIaJbIBACTCS HAa YHMCIIO HAXOMNIEECs B cTapiueM paspsiae. [Ipu 3agannn B mapaMerpax OTPULATEIIEHOTO YHCIIA TOCTC 33 aHHs
crapuiei HuQPHI CICAYIONICe HAKATHEe KHOMKY [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 HCO6XOI[I/IMOCTI/I MOJKET OBITH HCIIOJIb30BAHO
MCHBIICC KOJIMYCCTBO JAaTUYUKOB U PECJIC. MoitHbIe HarpysKH XKeJ1aTCJIbHO
MOAKIIFOYAaTh UY€Pe3 MPOMEIKYTOUYHBIC PECIIC.

TAPAHTUIMHBIE 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..

Haramponaxku ___ Tloamwck mpojaBia [Toanucs mokymnaresns
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