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4. H3CNEIqBAHE HA T4HTETPHPAH]4 TEMNEPAryPHH CEH3OP14 C
AHAfiOTOB H3XOR

1. {enu na na6oparopHoro ynpaxHeHue:
3anogHagaHe c rexHnqecKrre xapaKTephcr,K, H Bb3MoxHofir4 Ha pa3nr4qHhre
rrlnoBe hHrefphpaHh reMneparyp*n ceH30pr4 c aHafloroB H3XOA.
3aryosHaaaHe c oco6enogrnTe Ha cxeMhre Ha BK*oqBaHe H cHeMaHe Ha curHaflgr
oT Te3h ceH3oph.
PasyvaeaHe nprHqnna Ha geficraue, Ha efleKTphqecKh cxeMh c HHTerp4paHrre
TeMnepaTypHH CeH3Opr4 C aHafloroB H3XO,q OT npaKTHKaTa.
fipra4o6nearre npaKThLrecKH onhr npu noABKnloriBaHero Ha hHTerp,paHil
TeMneparypHH ceH3opt4 C aHanoroB L13XOA B KOHKpeTHH eneKTpHqecKH cXeMH.
hsuepeaHe eneKTpHqecKHTe napaMerp, Ha hHrerpilpaHn TeMneparypHH
cercopfi c aHanoroB ,3XOA n a*anu3 Ha nonyqeH,Te p".y nrenrv.
ocuqecraff BaHe il3MepBaHhr Ha reMneparypara c hHTerphpaHx reMneparypHLl
ceH3opl4 c aHanoroB 

'!3XOA 
V1 t13t{HcnfiBaHe KOHKpeTHLI TfiXHr,l napaMerpLl.ff ocrponeane rpa$raqecKn xapaKreph cruKl..

2. g^ugnr{Hn ocHoBH
2.1 l-loxsrue reufleparypa [1]
KaqecreeHo oco6exocrlfre Ha reMneparypara HarneAHo ce npor'FBar npLl

'onnoo6meHa MeXAy renara. Axo gae Tet'ra c pa3nnqHa reMneparypa, H3oqr4paH,ar Apyrn rena ca B TepMhLleH KoHTaKT, TO no-HarpflToro rFno orAaBa repMhqHaeHeprhff Ha no-ManKo HarpflToro TRnO t4 Ce oxj]axAa. no-uanKo HarpFroro rflr]o,nor'fyqaBafirr repnaHqHa eHeprrn ce HarpFBa. TOen npoqec Ha npelqaBaHe HaTEPM'IqHA EHEPTTF OT EAHO T'tflO HA APYrO H EAHOBPEMEHHOTO H3MEHEHHC HATeMneparypara Ha renara u{e npoTt4qa Ao MOMeHTa e xofiro HacrbnBa repMHqHOpaBHoBecue Mexrqy TFx u TeMneparypaTa hM He ce H3paBHH. Cne4oaareJlHo,TeMneparypara onpeAenfi HanpaBfleHlero Ha npegaeaHe Ha TepMrqHaeHeprnn fipr ronnoo6uera Mer(Ay renara.
oveargno, Lle aKo HttKaKBo TFno ce HaMHpd B cbcToFHHe Ha repMgqHopaBHoBecre c BTopo tt rpero rf,flo, To B TaKoBa TepMrLtHo paBHoBecue u4e 6ugar NBTeporo H Tperoro rtlJlo cborBeTHo. Or roga cfleABa, qe c noMorqra Ha HqKaKBocnoMaraTenHo rfno Moxe Aa ce ycraHoBflBa paBeHCTBO Ha TeMnepary pu-re MexqynpoH3BonHh ABe Tena, oT Kohro eAHoTO e npneTo 3a eTanoH. l-lo raruB HaqHH Ceo6esne'{aBa Bb3MoxHocr 3a hgMepBaHe Ha reMneparypara Ha renara B eAHHHachcTeMa.
l-loH,xaeaFrero Ha reMneparypara Ha HarpfiTo Tnflo B npoqeca Haronnoo6r,ren c no-MaflKo Harpf,To Tfno xapaKTeprchpa To3h sarr, qe

reMneparypaTa onpeAeuf, 3anaca or Bbrpe[uHa eHeprnfl Ha rf,noro. HocnrenH HaBbrpe[lHaTa eHepMf, Ha Ttl.rtoTo ce FsttBaT HeroBHTe MofleKynu. l-loren.lnanHaTa uKhHeTnqHa eHeprHfi Ha KOhTO SaBhcH oT TeMneparypaTa.
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3a ragoo6pa3H[ Tefla, cnopeA KhHeTHL{Hara reopu', cpeAHaTa eHeprhq Ha
nofibnarenHoro ABl4XeHhe Ha MoneKynn-re e cBbp3aHa c reMneparypara Ha fa3a
cbc SaBhctlMocTTa:

r=|rr
xuAero:k- KoHfiaHra na Eonqr,raa, { rc=1,3904 .10-23 J/K ), r _ reuneparypa B

K.
PaanpegeneHnero Ha eHeprilHTa Ha nocrbnarenHo AB14K.HHe MexAy

MoneKynhre cbt40 e B SaBrcilMocr or reMneparypara npH KOflTO Ce HaMHpAT.
K,Herhqxara w noTeHq,anHa eHepMH Ha BbprennBoTo H nocrbnaTenHo

ABHXeHHe Ha MofleKyJlt4Te Ha ra3, TeqHocr unu rBbpAo BelrlecrBo ce noAqHHfiBar
Ha 3aKoHoMepHoc-rn nogpo6no onHe€HH eue $ranKara.

Tuti Karo reMneparypaTa ce rBRBa MFpKa 3a K,Hernqfiara eHeprhn acneAoBarenHo H cl(opocrra Ha ABIDKSHLTe Ha MarepvtanHwe qacrHl{r,l, ro rpnoea ga
cbqecrByBa AonHa n ropHa rpaHrqa Ha reMneparypara B npHpoAara.
Hanpaae*HTe B Ta3r Bpb3Ka h3qHcneHHR noKa3BaT Lre MaKcrManHo BHMoxHaTa
reMneparypa B np,poAara e 1012 K. Mnnruannara reMneparypa e 0 K. B
AehgraYneflHocr, BcHqKH na6nrc4ae a.Hn npn pasnhvHn npoqecu reMrieparypn ceBMecTB€tr B Arana3oHa or 0 go 10'' K.

3a unoro $rasnrnr BennqhHr npoqeca Ha H3MepBaHero HM ce cbcroh orecKnepHMeHTanHOTO OnpeAeneHhe Ha qHcneHoTo cborHo[JeHHe Mex4yH3MepBaHara BsnHqilHa n Apyra raKaBa ycnoBHo npnera 3a eArHr4qa 3ah3MepBaHe' l-lpu nsuepBaHero Ha reMneparypa, KaKro v1 npn h3MepBaHero HaHSKOH Apyrff $nsrvnr BennqhHh, Heu{aTa He CTOFT TaKa. l-lpr,r pa3nhqH6
TeMneparypt'l Tenara HMaT pa3flHqHH eHeprerhqHH cbcroRHHR U pecneKTlrBHo
pa3nHqHh QhanvHn caoricrBa. l'lopagra railA npw{HHa 1 rpaayc He Moxe Aa cepa3r''lexAa raro eAilHt4qa sa il3'epBaHe Ha TeMneparypara, I Karo *"p"*r"pffr*"
xa uaulaEa Ha reMneparypHara cKafla. l'lpoqeca Ha Lr3MepBaHe Ha TeMneparypara
ce tlBflBa onpeAeneH!{eTo Ha nofloxeHHero Bbpxy reMn€lpaTypHara cKana HaHHBOTO Ha H3MepBaHaTa TeMneparypa.

2.2 Tenneparyp+t]r cxann [1]
l-log repurna teuneparypHa cKafla" e npneTo Aa ce pas6r,rpa HenpeKbcHara

nocneAoBaTenHocT oT t{hcfla, nruetixo cBlrp3aHu c qt,rcnoBrre 3HaqeHhf Ha HRKoe
h3MepfieMo Qrsrvno cgofigrgo, Koero e eAHo3Har{Ho cBbp3aHo u MoHoroHHa
$ynrqnn Ha reMneparypara.

3a onpegenf,Hero Ha reMneparypHLrre cKanh nafi qecro ce ns6npar ABeocHoBHrl Hn% onopnn roqkr, npeAsraBnf,Bau{h necHo cb3AaBaHh reMneparypr4.
[locronxcrBoro Ha Koltro Moxe Aa 6uAe o6ocHoaaHo or o6rqn enaravecrrcto6paxennn. HanpvrMep TeMneparypara Ha KhneHe finh BTBbpAf,BaHe Ha HRK9Ht{l'lcr9l Bgl4ecrBa. Ha Te3H TeMnep€rrypil ce npenncBar npon:rBonH}r qHcneHH
3HaqeHHn h n tz.TemneparypHua I4HTepBarr tz - t, e nprero Aa ce Haplrr{a ocHoBeHHHTepBan Fta TeMneparypHara cKafla. Tostt HHTepBan ce pa3Aenq Ha HflKaKBo qgnoq,cno N , paanr qacTh n 1lN qacr or ocHoBHHn r4HTepBan ce npneMa 3a eAHHr4qa
LrnH 3a uaqa6 Ha cKanara. flpra roBa Ha HeF n nprnncBar nMero epa6yc. go rapre
htaqhH,

tepagyc-t2.-  t l
N
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4 H9CAE.q BA H E HA HHTE r P AP AHU TEMN E PATYP tt4 tEE9qil C A HMOTOB h3XOII 50.

[lo nararsr ce ns6npa HttKoe Sraravecro unv KaKTo e nphero Aa re HaphLfa
repMoMerpfivHo caofisreo E flpe4nonara c€, qe E e nHHefiHO CAbp3aHO c
reMneparypara, T.e. e cnpaBeAnHBO paBeHCrBOro:

dt=K.dE
KbAero K e xoesraqHeHT Ha nponopLlt4oHanHocT.
Cneg hHTerpnpaHe Ha nocneAHoro paaeHcrBo 3a TeMneparypara

noneHaBaMe:
(4 1) t=K.E+D

KrrAeTO D e rOncraHTa.
3a onpe4eflFHe xa roe$rqheHTa Ha nponopqnoHanHocr Kq rconcrawrara D

ce r3nonSyBar ABere na6panr,r npelqBapnreflHo reMneparypfi. flericrer,rreflHo,nsuepeafiKx nph eAHara or rtlx fr 3HdH€Hhero Ha Sr,rsrvecxoro caoficrso K1 , a npw
Apyra reMneparypa f2 3HaqeHHero My l<2, no ypaBHeHhe (2.1) nonyqaBaMe:
(42) t=tr .  l1- t l , fE-Et\r,z- t L

Toaa e ypaBHeHnero Ha reMneparypHara cKafla.
B KaLlecrBoro Ha TepMoMerph..rHo ceofrcreo Hafi-,{ecro ce h3non3yBaooerraHoro pa3ulnpeHue Ha TeqHocrr HanpnMep Ha xrBaK nnv cnupreH pa3TBop,

nocraaeHn B crblfiena rpu6a n pe3epBoap.
Bcsra or us6panara B 3aBrcrMocr or $usnvxoro ceofisreo cKana o6xeauqaorpaHhqeHa o6nagr or reMneparypara B KOflTO MOXe Aa ce h3non3yBarepMoMerpHqHoTo Bel4ecTBo. PasawrueTo Ha Haycara H TexHhKara e npegg3BnKaflo

xeooxoArMocrra or eAHHHa yHuBepcanHa TeMneparypHa cKana npHroAHa 3ah3nofl3yBaHe B LUHpOK HHTepBan.
PeuJeHhero Ha ro3n npo6nerra nponsrt4\la oT 3aKoHnre Ha TepMolqHHaMHKara,

Karo ocHoBaTa e ilAeanHara ronnHHHa MatrJHHa pa6oreqa no L{HKbna Ha Kapno.Axo rarcaga hAeanHa MauJHHa H3Bbpr.rJBa KpbroB L{rKbn no ABe h3oTepMH r ABea4ua6atw, ro roe$hqneFlTa Ha none3Ho gericreue He 3aBflcu or Han'raHero, unvlo6eua Ha BeqecrBoro nnn or HeroBmre $nsravecrr ceoficrBa, a ce onpeAeflnh3KnrcqHTeflHo oT TeMneparypnre Ha xJraAnnnura T1 H HarpeBarenn Tz :
q=Q2__Ql -Tz-71

Q2 T2
KbAero: Qr n Qz e KoflnqecrBoro TonJ'rHHa, cborBerHo nony.reHo orpa60rnoro BeulecrBo or HarpeBaTeflF |,r OTAaAeHO HaXna$nnHrKa.
Brs ocnoBa Ha pa6orrre na Kapxo, KenarFr e npe.qnoxun Aa ce onpelqeng

noHnrlreTo reMneparypa Ha 6aaara Ha paBeHcrBoro.
T2 _ Q2

Ter,rneparypHarl *li" i=,=" cnyvafi qe c€ ono"o"#* 
"*o 

6r"Aar3arqa4eHH eHcnoBH croliHogrh 3a ABe ocHoBHH penepHr roqKh sa rerun6parypara. BTeqeHHe Ha AbnrH roAtfHtl 3a ocHoBHh penepHH TOr{Ktl Ca 6unu npHeMaHr
TeMneparypara Ha roneHe Ha neAa l,,r KrneHe Ha BoAara, Ha regr reMneparypn ra6unu npHnhc8axvt crofixocrH cborBerno 0 r 100. lzlrrepaan" 

"*Ngy 
rRx e 6nnpa3AeneH Ha 100 paEHH qaCTH n eAHa TaKaBa L{acr e HapeqeHa rpagyc orTepMoAHHaMrqeq(aTa cKana unu rpaLyc Qensrafi Karo ce o6oet_ta..taea oc.

EgHoaper"reHHo cbc crorpalqycoBaTa cKafla e 6una ycTaHoBeHa n a6conrorHaTepMoAhHaMilqecKa reMnepaTypHa cKana, crofinocrra Ha erquH rpaflyc or KorTTo cepaBHRBa Ha 9AHH rpaAyc oT cTorpafly@BaTa cKana, a 3a Haqaflo e 6una npueTa
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oPH CAHMOroB rcxol

a6conpruara Hyfla. Llhcnoefire crofiHocrr Ha TeMneparypara H3pa3eHa B raf;
cKafia ce obosFtaqaBar c K r,r ce Haphqar rpaAyc KenenH.

Teuneparypara Ha roneHe Ha neAa il3pa3eHa e a6conprHara reMneparypHa
cKafia' no pesynrarHTe Ha MHOrO h3cneABaHhF e 273,15 K c TortHocr +l- o,a2 r. saTOBa CbOTHOUeHhero Ha qhcfioBrre srofinocrn Ha TeMneparypara T B
a6conprxara TepMoAilHaMHqHa cKafla n reMneparypara f no'crorpagycoBara
cKana ce onpeAenfl no 3aBrcHMOCTTa:
(43) T=t+273,15 "K

B Hqro, crpaHr h rexHhqecKa flhreparypa 3aeAHo cbc crorpaAycoBara
cKana oC uorar Aa ce cpelqHaT u rpaAycn no cKafla eapenxaftr oF n no cKana
PeHrnu oR. cuorHou,eHrf,Ta MexAy 3HaqeHnera Ha reMneparypara n3pa3eH, nopa3r]r4qHHTe HaqhHH ce AaBar cbc cneAHHTe CbOTHO[leHnq:

51.

(4.4)

(45)

'c  =]{ . r  -n)

K = 1. 'R
9

2-3 Teuneparypxra e$ercrra B nonynpoBoAHr*oBrrre npn6opn,n3non3yBaxx 3a cb3AaBaHero Ha reMneparypHn ceH30pr,r [2,3].
flonynpoaoAHlrKoBhre eneMeHTh ca qyBcTBhrenHh KbM r43MeHeH*ero HaTeMneparypara. Tae|'1 qyBcrBrrenHocr ce H3nor'r3yBa 3a HanpaBa Ha u6Terp anHrlceH3opH, Kot'tro taspa6oraar eneKTpl4qecKu crrHan nponopLl4oHaneH Haa6conrcrHara reMneparypa.
B nonynpoeoAHt4KoBhre MaTepnanu cbqecrByBar HsKoJ.rKo ocHoBHH

reMneparypHH 3aBHCHMOCTH.
flupeara, e reMnepaTypHoro reHephpaHe Ha ceo6oAHH eneKTpoHH H AynKHqpe3 oTKbcBaHe Ha eueKTpoHtl OT KOBaneHTHrre Bpbgflvl A npeBpbu{aHero uM Bcao6o4nr eneKTpoHH, Kot{To Morar Aa ce Asv>Kar B grpyKrypara Ha rpracrana. flpr,roTAenfrHeTo Ha Te3h eneKTpoHt4 aroMLlre ocraBaT c HeAOCTT4F Ha eneKT poilu n cenpeBpbLqar B T'Hap. "AynKH". Cropocrra Ha ronnuHHoro reHepnpaHe na ceo6oguneneKTpoHt4 n AynKu ce yBenHqaBa eKcnoHeHlluan{o c TeMneparypara. ToaaflBneHne ce r3pa3FBa, Karo eKcnoHeHquanHo HapacrBaHe na ooparnrf roK Ha

rreqKara Ha npexoArre Ha nonynpoBorqHhKoBHTe eneMeHTn C noBHtuaBaHeTo HareMneparypara.
llpw cunuL{heBrre Auo$n H Tpaffificropra o6parHr4a roK npw1nnaureflHo ceyABOfiBa nph Bcf,Ko HapacrBaHe Ha TeMneparypara c 10 oc u orHoueHHero Hacrofixocrnre Ha o6parxr,rre ToKoBe 3a ABe pa3ny,t|Hn reMneparyph ce AaBa oTh3pa3a:

/*(4) = 7(7,  
_Tr)

I *(Tr) 10" C
Toea h3MeHeHHe na o6paTHkrn roK or reMnep aryparaMoxe Aa ce il3nofl3yBa3a cb3AaBaHero Ha ceH3oph 3a TeMneparypa. 3a cuxaneHHe ooparnr,rn roK npr

faAena reMneparypa u cKopocrra Ha HeroBoro r43MeHeHHe nplr npoMf,Ha HaTeMneparypara ee n3MeHfir B MHOrO rOneMH rpaHHL{r4 3a OTAenHHTe eK3eMnnf,pr1.
Ero aaqo rorn eeeKr rpyAHo Moxe Aa ce h3non3yBa npaKr'qecKr. Moxe Aa ce
AO6aeH cbrqo, qe r3MeHeHheTo xa o6parHhf, ToK lp H" p-N npexoAa e cHnHoxenrxetino oTTeMneparypaTa. CneAoeareflHo 3a Aa 6uge r3xogHara Ben4qhHa Ha

BHSa
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Af{MOroB h3xojl

ceH3opa nuHetino 3aBHchMa or reMneparypaTa e neo6xognMa cnoxna o6pa6or1a uMHOrO npeoopasyBaHHF na o6parxHf, ToK Ha qyBcrBHTenHL,rfl efleMeHT,
Apyr reMneparypHo o6ycnoeeH npoLlec B nonynposoAHyKoghre ene'eHTh enporhqaHero Ha ocHoBHH HOCHTenh npe3 eneKTpHqecKaTa noreHquanHa 6apr.repa

na P-N npexoAl'1Te. Koraro reMneparypara ce noBrir.laBa, cKopocrra Ha npoThqaHe
Ha eneKTpoHhre u AynKrrre npe3 noreHqHanHara 6apnepa HapacrBa noeKcnoHeHqHaneFl 3aKoH' B pesymar Ha roBa npaBusr roK Ha eAhH pN:npexo4 na
AHOA nnH TpaH3HcTop npu noAAr'pXaHe Ha nOcTottHHo HanpexeHre B npaBa nocoKa
ce yBenhqaBa eKcnoHeHqHaflHo C HapaLTBaHeTO Ha reMneparypara. Torur B npaBanocoKa ce yBenHqaBa npu1nnswenHo c 1oo/o nph BcflKo noBH[laBaHe HareMneparypara c 1 rpagyc nnn c roe$rqraerr, npra6nn3nrenHo paBeH ua 2,4 nbr'
npn BcnKo HapacrBaHe Ha TeMnepaTypara c 10"C.

Axo crofinocTTa Ha roKa B npaBa nocoKa ce noAAbpxa nocrogHHa, narqbr Ha
HanpexeHfie B npaBa nocoKa Bbp)ry PN npexo4a HaMaJ'tqBa c oKofl o 2,2 mV/"C.Ypaanenrero 3a reMneparyp+nf, roeQur4neHT Ha naga Ha HanpexeH6ero B npaBanocoKa Bbpxy eAhH pN npexog e cneAHoro:

TCU F = oliril = -( 'fls.r! + 0,26. *v /" c\ .' dT lr,=,o,* \ f )
TosH TeMneparypen rcoeSHqHeHT Moxe Aa ce H3noJr3Ba sa npeo6pa3yBaHe HH3MepBaHe Ha reMneparypara, HQ h ryK cbu{ecrByEar pa3nHKLr MeXAy naAoBere HaHanpexeHHe B npaBa nomKa Ue Ha orAeflHHTe eK3eMnnnpra. Cne4oBaTeflHo u{e repa3n,${aBar u reMneparypHhre roe$uqr,renrn TCtJr OceeH ToBa naAbr HaHanpexeHfie B npaBa nocoKa U, (unu lJsE npn r3non3BaHe Ha rpaHaracropr) He ceH3MeHf, nrHeino or reMneparypara.
Apyr etteKTpt4qecKv't napa MeTbp Ha nonynpo'oA HHK9BHTS efl eMeHrh, 3aBnchMor reMnepaTypara e H3MeHeHrero Ha KoneKTopHHff TOK na 6unonRpHvlATpaH3HCTOp

or HanpexeHrero 6aga-en,|nrep. KonelropHr'rtrr roK Ha rpaH3ucropqTe npr pa6ora aaKTHBHara oonasr e cBbp3aH c HanpexeHhero 6asa-eunrep c npocraeKcn oHeHq na n1a 3a Bucr4MocT:
(rr  \

I r=[roexpl=l
\Ur /

Axo ce h3nofl3Ba cbrflacyBaHa 4eorixa TpaH3rlcropr4 (nnn ABa eAHaKBH
TpaH3HcToPa) Tr t4 Tz, orHorljeHfieTo Ha ,qBara KoneKTopHrl roKa Moxe Aa ce
npeAqraBr c $oprvrynara

52.

AUu'')
ur)

oTKbAeTO

AU u, = U ur,  -  U rr ,  = Urh!  = l l  61,'  Iz q Iz
Axo cxeuara e raKa npoeKThpaHa, qe orHol.ueHHero Ha roKoBere lilz cc

noAAbpxa nocrof,HHo, pa3r'rhKara auae u{e 6uge npaBonponopl{r4oHanHa Haaoconrcrnara reMneparypa. Toara eQercr e B ocHoBara Ha noBeqeTo hHTerpanHg
AATqhL{h HA T9MNEPAryPA AOPN AKO ABATA TPAF,.ilCTCIPA HE CA EAHAKBU, MED.(AYpa3nHKara auae u a6conprHara reMneparypa naK r4e hMa npaBonponopqro""n""
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3aBrcHMOfi. B o6qrnr cnyuait 3a gaorirara pa3rnexAaHr
cbu.{ecTByBa ocTaTbqHo HanpexeHhe Un , A3tlon3yBaHeTO Ha KOeTo
CE 3ANHUJE OTHOUEHHETO HA KONCKTOPHTTE TOKOBE BbB BVAA.

! = .*o 
(ntJ u" - u ,o)

12 ^ Ur
ograru.{Froro HanpexeHue Ha ABofiKa TpaH3rcropr,j, KoHTo HMar eAHaKBa
crpylcrypa, ce AbtDf(h ruaBHo Ha pa3nHKara B eserrraaHrre lrtrposvlHu Ha 1agnre n
MOXe Aa @ H3pa3H qpe3 oTHOUeHheTo Ha resh e$errueHH uJHpOr{HHr,1:

(w \
Uto = U. Inl ; jr l ,'  \Wur) '

KbAero War v1 Wez ca e$erruennre uluporrn1n Ha 6ase{Te cborBeTHo HaTpal€Llcropr,rre T1 L1 Tz. ToraBa pa3nrKara MeXAy HanpexeHhqTa 6";;;;;;p ;;
iqBofiKaTa TpaH3hcropH MoXe Aa Ce npeAcraBr BbB Br4Aa

r. ( r W.^.\rLU uu = U r lnt  * ,  , ,  = U, 
[ tn 

J +tnt)

or nocneAHara $opr.,|yna ce BHXAa, qe pa3nHxata alJaeh B TO3H Cnyvati eToqHa nunehaa $yxrqran na a6conrcrHara reMneparypa.
TeruneparypHara 3aBHCI4MOCT Ha pa3fiHKOBOTO HanpexeHHe AIJae Ha e,qHageofira rpaH3Hcropr nexh B ocHoBara Ha noBeqero ceH3opr Ha TeMneparypa BnHTerpanHo l43nbnHeHhe.

3. ocnoBHr,r xaparrepncTvtqrr, Knacus'rxaqnfl n eopmn xa
pe:nr H3ltpa He 12,4,5,6,7,1.

ocHo gn rre napaMe rpu n xapaKrep, cr vl*u H a 14 F{Terp upa*nr e reMneparypHrl
ceH3opH Ca cBbp3aHH C OCHOBHOTO HM npeAHa3HageHHe - Aa reHephpar cHrHannponopqroHaneH Ha TeMneparypara. Hari ctulecTBeH H B€DKeH napaMerbp roBa eroe$uqneHTa ua npeo6pa3yBaHe Ha reuneparypara . Bnaarnroan roeegqLleHr epa3MepeH. H ronroro e no roJrgM Karo qhcnoea srofixosr r/

Egnn or rtlx, ToBa e Allana3oHa Ha r3ilepBaHwTe reuneparypn. Turi Karo BMOMeHra npoh3BexAaHrTe reMneparypHH ceH3opi4 ca Ha 6aeara Ha cunnqnl,
t43nbnHeHh no MuKpoeneKTpoHHa TexHonorhq re Morar Aa paoornr HopManHo
Ahana3oHa or -20 oC 

Ao + 12o oC . BaxeH napaMerbp 3a o6nacrra Ha H3nofl3yBaHe
Ha HHTerpnpaHvrre reMneparypHh ceH3opr e rpeuKara, KoFTO Te hMaT B .qUSna3OHaHa H3MepBaHHTe reMneparypra. 3a OonurgsrBoTo n4noBe ceH3op6 Ta3H rpertKa BqenilF reMneparypen o6xear e B rpaHhqrre or 0,5 - 1,0 rpagyca. He uanoB€DKeH
napaMerbp e h orKnoHeHHeTO Ha h3XOAHH9 CrrHan Ha cemopa oT TeoperhqHaTa
crarHqHa XapaKTepncrl Ka, KOerO Ce Haphqa - HerHHeftrocr. Bcnegcrarae Hageficrerero Ha p€t3nhqHh $alropra Bbpxy . HHTerpHp a{nf, ceH3op, 3a qenHn
reMneparypeH A}lana3oH HenrHeilnocfia Moxe Aa AOCTnTHe AO 2,0 rpaAycaHe3aBfiCHMO OT rannoprapaHero no BpeMe Ha npo!,t3sorqcrBo.

l-onsua h B€DKHa rpyna napaMerph npeAcraBns'aT Tegh Korrro ca cBbp3aHH c3axpaHBaHeTo Ha ceH3opHTe. Ha nupeo Mttcro ToBa e 3axpaHBaqo HanpexeHge,
TOK Ha KOHCyMaLlIfl, AltHar,tltqHo CbnpOTnBneH}|e u Apyrn.

ooprunre Ha pean,saq'rr Ha HHTerpupaHHTe reMneparypH, ceH3o pu e nahpaanooopa3Ha B paMKhre Ha craHgaprr3ilpaHhre Kopnych B Mr4KpoeneKrpoHilKara.

TpaHsncTOpH
no3BonflBa Aa

CEH3oPHI4 cXEMh H ycTPoIZcTBA . MEoPAToPHH ynPAxqEHh,I



HA HHIEfpLrpAHt4 TEMnEPA'Wp{vl cEH3OPH C AHMOTOB HSXOII

Tufi raro noBeqeTo ceH3opr ca c Maflbr 6pofi r43Bo4h, xafi qegro ABa nnu rpu ro n
Kopnycnre HM ca or rnnA TO_92, T046, TO_1g, TO_S2 . Mnoro qecro
HHrerpnpaHhre TeMneparypHu ceH3opr4 ce H3non3yBar 3a KOHrpon reMneparypaTa
Ha eneKTpoHHhre nnarKH c eJ'leMeHTU KbAerO Ca MOHThpaHV VI CAMHTe CeHaopra. 3a
TaKnBa np$noxeHnfl TeMneparypHL'rre ceH3oph ce npeAnarar B Kopnycr,t or rrana DlpvrSO.

Knacu$utaLlnf, Ha rHrerpupaHn'e TeMneparypHr ceH3opn B sa1ngutMofi oT
BHga r3xoAeH cflrHafl rorrrro re feHephpar e AaAeHa A ra6nr,rqa 3..i

4. l-lpmrepn Ha nHrerpanHr reuneparypnlf ceH3opn.

4.1 Teunepamypev ceu3op c usxod - Hanpe)Kenue [5J.
cepranra LM13s/235/835 npeAcraBnnBar npeqh3Hrl HHrerpanHq

TeMneparypHH CeHSOpt4 C aHaflorOB H3XOA . HanpexeH1e. pa$Otefirn, KaTo
AByH3BoAeH qeHepoB AHOA, LMX35 rar*,la npo6haHo HanpexeHne nponopq1oHaflHo
AhpeKrHo Ha a6conprHara reMneparypa c reMneparypeH roe$r,il4nenr +.1gry1!i(
Censopa LrMa AhHaMhqHo cbnpornBneHre no-MaflKo or 1e vt pa6oru c roK or
400HA 4o SrnA 6e3 npounHa Ha napaMerpwe cn. Koraro e xanra6pvrpaH 3a zsoc,
LMX35 rMa rpeuKa no-ManKa or 1'C sa reMneparypen ooxBar or 100"C. 3apa3nHKa or Api1I'/ ceH3opH Lfulx3s 3ana3Ba nnnefixa npeAei3arenHa
xapaKTephcTHKa B UJTpOK ArHaMHqeH Arana3oH.

Burpeunara crpyffiypa Ha reMneparypHnr ceH3op LM135/235/335 e
npeAcraBeHa Ha eur. 4.1.1.

Qwrypa 4.1.1 flptmqranHa cxeMa na LM135/235/335.

Hsxo4 HanpexeHyre
eus CpyFtKUnn na T eue OyHrurn na T

CEH3OPHI4 CXEMH h YCTPO'ICTBA . MSOPATOPHN YNPAX HEH,1A



4- H3CAE.OBAHE HA I4HTETPhPAHh TEMNEPATPHh CEH3OPI4 C AHANOTOB 
"*OO

l]pranoxennflTa Ha LM135 BKnrcqBar noqTu BchqKr BhAoBe TeMneparypHh
x3MepBaHVA a AHTepBaJla or -55'C go +150'C. HrcruRr nMne,qaHc w nuneilnnnt
HanpexrreneH n3xoA oT reMnepaTypaTa, npaBrff Bpb3Kara Ha ceH:]opa c
h3MepBarenHara hnh KoHTponHa anaparypa h3KntoqhrenHo necHa.

TeuneparypHvrre ceH3op14 LM 135t235t335 ce npegnarar B pa3nhqHh
KopnycH. B gasrlcttMocr or Kopnyca e h reMneparypHr4n AHana3oH e xoirro pa6orar
pa3nfi q H Hre uo4r$ ntaqnn.

Ocn

ocHoeHara cxeMa Ha BKnpqBaHe Ha TeMneparypH'Te ceH3opg or rfina
LM135i235/335 3a cHeMaHe Ha cnr*ana nponopq,oHaneH Ha reMneparypara eTaKaBa KaKTO HA eAhH qeHepoB Ar40A. HeO6xoguMo e npeABaprrenHo Aa 6rAe
onpeAeneH ToKa, rcofrto u{e nport4Lta B npaBa nocoKa npe3 ceHgopa B 3aBhg4Mocr orKoHqoerHoro npHnoxeHne. B gaencuutocr oT ToKa, 3axpaHBau4oro HanpexeH4e 14TeMneparyp1nn o6xear ce H3qncnflBa srofinosrra Ha ToKoorpaHHqaBar4HR
pe3Hcrop. Ha Surypa 4.1.2 ca noKa3aHh ocHoBHfire BKnpqBaHHf, HareMneparypHHre ceHso.pn or Qa fiavrnrasra LM 1 35/235/335.

V+
s..40v

f t*"
Output
10rnv/ K

I
I

1
3axpaxaaxe c
reHepaTop Ha TOI

Qnrypa 4.1.2 OcHoeFlLl BKnpqBaH nn HaceH3ophre or rHna LM13512351335

55.

Outrnt
10mV/ K

r{

' l
. I
sKAbqBaHe

4.2 Teuneparypeu ceH3op c
a6conprHara reilneparypa [7].

Thnn.leH npeAgraBrTen Ha nHTerpafiHnre ceH3opu, reHeprpau{n roK,
nponopqhoHaneH-fia reMneparypara e npoH3BexAa*ufl or snpua HARRIS_
semiconductopAD590. ' ' '-'

lt3xoA, - TO|(, nponopqHoHaneH Ha

OAHH ,<TME I Ha ce e LM 135/235/33s
Tenanepawpen {oe6r qr,renr na raiio4 noro Hanpexe"rnE 10 mV/K
l4gxoAHo HanpexeHue npu Tc=25 "C 2,99 V
{uaKcrManeH ToK B npaBa nocoKa 10 mA
luaKcHManeH ToK B oopaTHa !OCOKa 15 mA
AhHaMHqeH hMneA€Hc 0,5 f)
I eMneparypHa rpelurct nor T.=25 "c l-=1 mA 0,5 0C
r eMneparypHa rpeuJKa c xanu6phpaHe npn 25 "C
B qenrq o6xear npu In=1 mA

0,3 0C

nenhHeHHogr fipt4 lp=1 p14
0,3 0c

E PEMEKOHCTAHTA NPh HENOABIil(EH Bb3AYX 80 sec
{g"MeKoHtraHTa npr cK
EperraeroncraHra nplr pas6rprcaHo Maclo

10 sec
1 sec

lGnu6prpane sa
2,982 V nW 25 C

CEH3OPH14 CXEM]4 I,I YCTPOyICTBA - AAEOPATOPH14 YfIPA)|ffEHHq



4 [43CAETBAHE HA hHTETPHPAH14 TEMNEPATYPHl,t CEH3OP[,1 C AHANOTOB H3XOA

lzlnrerpanHara cxeMa AD590 e ABynonpceH ceH3op Ha reMneparypa, roriroreHephpa roK, nponopL{hoHaneH Ha a6conprnara TeMneparypa.Birpeuxaia
srpyKrypa Ha hHrerpanHara cxeMa e noKa3aH a na enrypa 4.2.1 .

Qnrypa 4.2.1 Burpeuna srpyKrypa Ha rHrerp anHL4A €H3op AD 5g0.

o6xearur Ha H3MeHeHhe Ha HanpexeHhero npH KoeTo Moxe 4a pa6o'a
ceH3opa e or +3-V Ao +30V flnuauuqHoro tl3xoAHo cbnporr4BJreHre e 10 Me(rranuruanxa crorinocr), cBbp3aHo napanenHo c KanaL{hrer 100pF. l-onci,{oro
AhHaMHqHo cbnpoTt4BneHre e MHoro h3roAHo, rrrfi xaro ToKbr Ha ceH3opa rqe 6ugeorHocHTeflHO He3aBhcHM OT 3aXpaHBat4oTO HanpexeHrae. f'lo raKbB HaqHH TOKbTcraBa oTHOChTeJIHO HeqyBcrBrreneH KbM nyncaqHhre nnn Apyft hSMeHeHHe Ha3axpaHBaU{OTO HanpexeHHe U OT naAa Ha HanpexeHheTo BCfleACTBHe Hacbnporl'lBfleHheTo Ha fluHuAra, BKfloqeHo nocflegoBaTet'tHo Ha efleMeHTa. TaraHanpHMep c n3MeHeHhe Ha 3aXpaHBaUlOTO HanpexeHpre c 1,0V rorur Ha efleMeHTa
ce r3MeHc c He noBeqe or 0,1pA. Toaa orroBapn Ha rpeuJKa npu n3MepBaHe HareMneparypara caMo 0, 1 "C.

Cxerr,tara pa6orra raro cra6hnn3arop - reHepaTop Ha KoHcraHTeH ToK. Torrrre nponopqhoHajreH Ha a6conornara TeMneparypa n reMneparypH}lsr MyroeQrqreHr e 1trAl'C. CensopHara cxeMa e peanh3rpaHa c runxocnoriHr,rpe3ilgropn, Kol4To ce Hacrpoiear c noMotqa Ha na3ep 3a nocrhraHe Ha roqHara
crofinocr Ha roKa 2g9,2pAnph reMneparypa 25,0 "C ( 2gg,2 K ).l-onnuoro AHaMnL{Ho cbnpor,BneHhe e MHoro none3Ho np, AarqnlrLl, Kor,iroca pa3nonoxeH[ Ha rontlMo pa3croflHhe or cHcreMaTa. Aro cbeAHHl4TenHHTe
npoBoAHl4r{r4 HanprMep hMaT CbnporHBneHre 1000, qe ce noflyqn rpeuJKa Bh3MepBaHero Ha reMneparypara caMo O,\Oflo.

OcHoaHh

56.

)aMeTpH Ha c AD 590
I eMneparyoeH Koe(prqueHT Ha H3XOAHHfl TOK l  tWf

_ Trrxel{eH rOK flptt I C=ZC "U
f , r^ . -^.  .  -

298,2 uA
+44 V
-20 v

F4Trrlc|MyrYFtu u bt tpo I,4B'|eHHg
A<^^-.^- .  

-

min 10 MO
r1\r.-vr rru | rt<r r pEuJKa r;eg BbHLlJHo KanhOpHpaHe
t peura n

2A "C
max 10'C

CEH3OPH14 CXEMH 
'I 

YCTPOffCTBA - MEOPATOPHh YNPAXHEH1/IC



4. H3CAEIIBAHE HA hHTErphpAHt4TEMnEpArypHh cEH3Oph QAH,\noroB H3XO! 57.

HenrHe*nocr npm lp='lmA 3"C
ToKoB rllyM 40 pA/{Hz

_!Uy!11oe_ xenaq4ler 100 pF
Cneuanero Ha crrHana nponopqroHaneH Ha reMneparypara or cexsopa AD

590 l,roxe Aa ce ocbr.qecrBh KaTo ToKa ce nponycHe npe3 roqeH pe3ilcrop hn4 Karo
ce npeo6pa3yBa or npeo6pa3yBarefl ToK - HanpexeHre n3nbnHeH c onepaqgoHeH
ycilnBaren. Ha $urypa 4.2.2 ca noKa3aHn nprlMepHh npHHL{vlnrln cxeMn Ha cHeMaHe
na unSopMaquoHHt4n curHan or AD 590.

Vout
1mV/K

Onrypa 4.2.2 flpr,rrr,lepnra cxeMu Ha cHeMaHe Ha chrHana or AD 5g0

3a nocrnraHe Ha no-ronttMa ToqHocr Ha u3xoAHr'rfl curHafl or reMneparypara
e neo6xoAl4Mo B npnHqhnHara cxeMa Aa ce npeABHAH KopeKLlHf, Ha crar4qHara
xapaKTephcrHKa Ha ceH3opa. Ha $rrypa 4.2.3 e noKa3aHa nprMepHa npuHLlrnHa
cxeMa B KofiTO MOXe Aa Ce ynpaBnFBa HaKnoHa Ha crarfiqHara xapaKrepnsfvlKa n
nefrnoro orMecrBane. fio raKba HaqvlH Moxe Aa ce nocrrrHe MHoro BHcoKa roqHocr
Ha h3MepBaHe Ha reMnepaTypaTa oT nopnAbKa ra 0,005 oC ga cpaBHHTenHo Ma.nbK
TeMneparypeH o6xBar.

3s,7k

2k

Vout =100mV/t

-10v

onrypa 4,2.3 Cxenla no3Bonneaqa H3MeHeHnero Ha crarhqHara xapaKTephcrqKa.

5. Ilpnnor(eHrf, Ha lrHrerp:rnnure reuneparypHn ceH3opn c
aHanoroB n3xog.

hrrerpanrnre reMneparypHn ceH3opn HaMhpar uJHpoKo nph;roxeH6e B
npoMHl!fleHocrra, TexHnKara n 6uta. B gaeuc]tMocr or BHAa, oco6enoct[Te Ha

un cxeMa.

s00F.A

4-30V

CEH3OPH'I CXEM'I H YCTPOIICTBA - MEOPATOPHil YNPAXHEHhfl



4. h3CAETBAHE HA I4HTETPHPAHI4 TEMNEPAryPH'1CEH3OPh CAHMOTOB 
'13XOtr

5.1 flpnnoxeHnfl c reuneparypHlr ceH3opu LM 135/235/335 [5]
Hafi unpoKo pa3npocrpaHeHhe ,4 rofleMil Bb3MoxHocrn nph cbcraBeHero Ha

cxeMa aa c6pa6orKa nMar hHrerphpaHrre TeMneparypHil ceH3opn c aHafioroB
h3xolq or rhna LM 135/235/335. Ha Qr,rrypa 5.1.1 e noKa3aHa npgHqhnHara
eneKTpHqecKa cxeMa Ha TepMOCTaT 3a nOAbpXaHe Ha reMneparypa qpe3
HarpfiBaHe.

Hanpexexhero reHephpaHo or ceH3opa B 3aBncr4Mocr or reMneparypara c€
noAaBa Ha LlHBeprrpaqnr BXoA Ha KoMnaparopa. Ha HeuHseprupau{Hn Bxorq ce
noAaBa eTa.noHHo HanpexeHhe KoeTo GboTBeTcTBa Ha 3aAaAeHara 3a noAbpxaHe
TeMneparypa. Taera reMneparypa Moxe Aa ce npoMeHf, c npoMfiHa Ha
noreHqHoMerlrpa 10x. Hanpexen!{ero B Ta3h roriKa ce noAbpxa cta6ynxo or
qeHepoBh+ AuoA LM329C. B saercnMocr or ToBa ua rori BXoA Ha KoMnaparopa
HanpeXeHHeTo e no-rofitlMo Ha r3xoAa My rOfiro e OTBopeH KoneKrop uwa nnw
ornylleH TpaH3hsrop Koero cboTBeTcTBa Ha MHHnManeH naA vtnu 3any[ueH
rpaH3tlcrop. B cnyvafi roraro H3xoAHHn rpaHshcrop Ha KoMnaparopa e ornytueH.
TpaH3Hfiopa Tl u{e e 3any[ueH h peflero, Koero ynpaBnflBa HarpnBau{hfl eneMeHT
qn 6uge o6ecro.{eno. O6parHo KoraTo reMneparypara naAHe nog onpeAeneHoro
3a4aHne, KoMnapaTopa ule npeBKntoqH H HeroBvrfi H3xoAeH TpaH3hcrop u{e 6uAe
3anyuJeH. B rosr cnyveri qe npore.{e 6aaoe ror npe.3 pe3ncropa 10x r,r rpaH3mcropa
T1 qe € ornyuln. fipea penero uie nporeqe roK 14 KoHTaKrhre My ynpaBnf,Bal.r.{H
HarpeBaTenfl t4e ce 3aTBopnT.

+1OV +3OV

Onrypa 5.1 .1 l-lpvlHqhnHara eneKrpr,JLrecKa cxeMa Ha repMocrar c LM335

Apyro MHoro pa3nposrpaHeHo nphrroxeHhe Ha ceH3opa LM335 e
r3non3yBaHeTo My 3a cb3AaBaHe Ha eneKTpoHHt4 TepMoMerplr, Kor4To noKa3BaT
reMneparypara B rpaAycH {ensrft. Ha Snrypa 5.1.2 e noKa3aHa npHHqHnHa
eneKTpr4qecKa cxeMa Ha TaKbB TepMOMeTbp.

B ra3n cxeMa h3xoAHHF cnrHan ce B3nMa Mexgy r,rHTerphpaHLrf, ceH3op
LM335 h H3xoAa Ha onepaquoHtnf, ycr4r'rBare n LM741. Onepar-4raoHHhn ychnBaren e
BKnrcqeH B cxeMa Ha HeHHBeprHp?r{ ycrflBaren. Koe$raqreFrra Ha ycunBaHe Ma(e
Aa ce npoMeHfi B 3aBucttMocr or crofixocrra Ha noreHl{l4oMerbpa 2*-,,. Ha
HeHHBeprnpauvn BXoA e noAa4eHo eraroHHo HanpexeHhe nonyqaBaHo oT qeHepa
LM336 . Flo raruB HaqhH Ha h3xoAa Ha onepaqroHHhn ycrnearen Moxe Aa ce
ycraHoBt4 HanpexeHre cborBercrBau{o Ha 2,7315 V Toraea H3MepBaHoro
HanpexeHne Mexgy n3xoAHHTe KneMh Ha ra3fi cxeMa qe 6uge nponopqhoHaJrHo Ha
10 mVfC , r Koraro ceH3opa e nocraBeH npn 0 oC xa h3xoAa Ha cxeMara qe rtra o

58.
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4, H3CAE.qBAHE HA I,IHTETPhPAHI4 TEMNEPATPHh EEH3OPH C AHMOTOB h3XO,q 59.

v. Koraro reMneparypara Ha ceH3opa e oTpnqareflHa Ha fi3xoAa roBa uie ce
oTpasH c oTpHqaTenHo HanpexeHne.

O'rtprd
lOmVrc

Qnrypa 5.1.2- ilpnnqunHa eneKrpt4qecxa cxeMa Ha repMoMerrp c rpaAycr,r [ensrari

5.2 llprnoxeHrn c reuneparypmr ceH3optr AD Sg0 t7l.
c n3non3yBaHeTo Ha HHTerpafiH?,rf, TeMneparypeH ceH3op AD sgO ce

peaflrchpar pa3nHqxr ycrpofrfiBa peaMpau{H xa oorpuxasarqara reMneparypa.
Ha $nrypa 5.2.1 e noxaaaHa npnHqhnHa cxeMa Ha repMocrar 3a nogbpxaHe
TeMneparypara Ha repMocrar qpe3 BKnpqBaHero Ha HarpeBarefi.

cpaaxnsaqrrr eneMeHr B Ta3H cxeMa e KoMnaparopa LM311. Ha eAnHL f,
BXOA Ha KoMnaparopa e noAaAeHo eTarToHHO HanpexeHue, Koero cborBercrBa Ha
3aAaAeHara TeMneparypa H€l npeBKnloqBaHe. C noMou{Ta Ha noreHqhoMerbpa
Moxe Aa € npoMeHs eranoHHoro HanpexeHne. flo rarue Haq[H ce npoMeHtr
nparoBara reMnepaTypa Ha TepMOCTaTa.

Ha gpyn'rn BXoA Ha KoMnaparopa e noAageHo HanpexeHne nponopLlyoHanHo
Ha TeMneparypara Ha KoHTponnpaF,n* o6err,r. Toea HanpexeHr{e ce orHeMa or
ToqHnn pe3Hcrop, xoftro e BKnloqeH nocneAoBarenHo BbB Bepurara Ha roKa Ha
reMneparypHn{ ceH3op AD590. l-lapanenno Ha roqHrn pe31acrop e BKnrcqeH
KoHAeH3arop, xotlro ctl)Dfu 3a H3rna(AaHe Ha nyflcaqhr rHAyLlHpaHH BbB Bepnrara.
B aaencrft4ocr or rosa Koe HanpexeHhe e no-roflf,Mo or no4ageHrre Ha BXoAa Ha
KoMnaparopa, Ha HefoBHR l,t3XOA TpaHSHCTOpa C OTBOpeH KOneKTOp e nnu ornytleH
nnu 3anyweH. CuoraerHo cbcraBnufl TpaHgngrop cbulo ce ornyllsa unu 3anyu1Ba
Karo ynpaBnfis€t no raKbB HaqlrH ToKa npe3 HarpesarenHHf, eneMeHT.

lnrVOa 5.2.1 C*"r" 
"l 

t"pMocrar cbc ceH3opa AD5g0.
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hHrrrrhrotil4 TEMnEpArypHh cEH30pt4 c AHMOTOB hsXOJl

c nouoqra na ra3fi cxeMa Moxe Aa € noAbpxa reMneparypa B qennn
pa6oreH o6xear Ha TeMneparypnTe Ha hHTerpaflH'tn ceH3op. l-lpra roBa
xhcrepe3rca e MHoro ManbK ,r Moxe Aa ce crhrHe lqo HaBJ]H3aHe B pexHM Ha
ara6pr<,gaxe. l-lopagr ra3r npHqnHa repMocrarH or ro3r4 run rpnoaa Aa @
n3non3yBar 3a ynpaBneHHe Ha o6erwr c rofleMh reMnepaTypHv, KoHCTaHTH.

3a Aa Moxe Aa 6r'Ae ocbr4ecrBeHa cxeMa Ha eneKTpoHeH TepMoMerbp cbc
ceH3opa AD590, e xeo6xo4nuo Aa ce cHeMe curHafi B HanpexeHne 3a
TeMneparypara. Toaa craBa nocpeAcrBoM ToqeH pe3ficrop. B 3aBncr4Mocr oT
crofixocra My ce nocrura H cborBerHrFr Koe$raqnenr xa npeo6paayBaHe. Ha
Qnrypa 5.2.2 e noKa3aHa npuHr.{nnHara cxeMa Ha repMoMerbp e rpa.qyc4 eensrri c
roKoBHfi TeMneparypeH ceH3op.

+15 V

Vqn = l0om\r/C

Qnrypa 5.2.2 Cxeua Ha repMoMerbp cbc ceH3opa AD590.
HanpexexneTo or ro'{Hl,rs pe3trcrop ce ychflBa or onepaqno11ue ycqnBaren.

B cbl4oTo BpeMe c e onepal{HoHHr4n ycnnBaren ce nocrura orMefiBaHe Ha
HyneBoro 3HaqeHHe. H:aax4at ce 2,7315 V ea Aa 6r'.qe HanpexeHrero Ha n3xoAa
Hyua Koraro rMaMe 0 oC. Ha rsxoga Ha cxeMara HanpexeHnero e c roeSraL{HeFrr
1 00 mVfC.
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6. KoxrponHn Bbnpocn

Kareo npeAcraBnrBa reMneparypara?

Kareo e reMneparypHa crana? Kor rerunepfiyp+n cKanr nogHasare?

Hrr,lar nv repMo3aBucnwr napaMerpr,r 6rnonnpHnn AHoA n 6nnonnpnrn
rpaH3ilcrop? Kon ea nah noflxonFr4r4 3a h3MepBaHe Ha reMneparypa?

Br"guoxno flH e h3MepBaHe Ha reMneparypa c roqHocr 0.001 oC c noruou{a Ha
HHrefphpaHHTe reMneparypHh cenaopr? [loscnere nogpooxo orroBopa.

Karue e reMneparypHHtt Ahana3oH Ha nHTerpanHHTe censopu? O6oqroeere ce.
Buenoxno flh e h3MepBaHero Ha reMneparypn or nopqAbKa Ha 2oa :250 

oc c
HHrerphpanr censopn?

cEHgopHl4 cxEMl4 t4 ycrpoffcrBA - AA60pATopHh ynpAxHEHkl,


