-1. D/IeKTPOHHBIII TepMOMETP

YcioBue

3anaga 10-1. DJIEeKTPOHHBII TEPMOMETP

B nannoit 3as1a1e Bam npejicront n3ydnTh paboTy 3JEKTPOHHOI'O TEpMOMETpA.

IIpu6opsr u o6opynoBanue: Mer3ypka (100 Mi1), TepMOMETD 3JIEKTPOHHBIN, TEPMOMETD CIIUP-
tosoit (100°C), cekyHmomep ¢ maMsiThio 10-TH 9TanoB, JUHEHKa, EMKOCTD JIJIsi XOJIOIHOM U Topsdeit
BOJIbI — 2 INT., CTAKAHYIUK ILJIACTMACCOBBIN JIJI TPUTOTOBJIEHUSA TEIION BOJBI — 21T, IMITATHB C
JIBYMSI JIaITKaMu, cajipeTKu — JJisd yJIAJeHns] Kaleb BOJIbI.

Brumanue: DIEKTPOHHBIN TEPMOMETD BKJIIOYAETCSI W BBIKJIIOYAETCS HaXKaTHeM KPACHON KHOIKM.
[Ipu gurenbHOM paboTe TepMOMETDP MOXKET caM BBIK/IIOUNTCA. [loBTOpHOE BKITIOUEHNE OCYIIECTB-
JIZeTCd HayKaTheM KPacHOW KHOUKHU. Ec/im Bo BpeMs cHATHd MokKaszaHuil y Bac BeIK/IIOUnTCS TEp-
MOMETD, He TepsAiiTech, & IPOCTO HAXKMUTE Ha KPACHYIO KHOIIKY.

HOFpeIHHOCTI/I B ﬂaHHOﬂ 3a/Ja49€¢ BbIYUCJ/IATDH HE Tpe6yeTCH.*

Yacts 1 Bpems HarpeBa m ocTbIBaHUS.

Ipu usmepenuu memnepamypol, K npumepy 600vi, A00BLM MEPMOMEMPOM €20 NOKA3GHUA YCMa-
HABAUBAIOMCA HE M2HOBEHHO, G 8 MEYEHUE HEKOMOPO2O NPOMENCYMKL BPEMENU.

Tenayro 60dy Boww 6ydeme nabupamsv 6 mendypry. Ha mensypre, omemynuse 2,0cm om eeprHezo
Kpas, MAPKEPOM NOCMABLME PUCKY (€CAU MAKAA PUCKE UE HE NOCTMABAEHA UAY BUOHA HEOMHEM-
au60). Body kaostcovti paz nabupaime do amozo yposua. Body 6 mensypky nabupatime npu mem-
nepamype, He npesvuuarowet 50°C. Omy memnepamypy onpedesatime ¢ NOMOWDLIO CNUPMOBO20
mepmomempa. (Mmetime 66udy, wmo cpasdy nocae onyckarus Mepmomempa 6 600y, €20 NOKA3GHUS
U3MeEHANMEA 0ueHs bviempo, wa 10 — 12 °C 3a 8 — 10 ¢, noamomy pabomamsv Bam npedcmoum
ONEPAMUBHO).

1.1 VzmepbTe 3aBUCHUMOCTD MOKA3aHUN TEPMOMETPa OT BPEMEHU IPU U3MEPEHUU TEMIIEPATYPhI
Témoit Bozel t,(7). [ocTpoiite rpaduk momydenHoit 3apucumoctu. OneHnTe BpeMsi yCTaHOBJICHS
TENJIOBOT'O PABHOBECUS MEXKJIY BOJIOM M TEPMOMETPOM.

Hommume, wmo neped nposedenuem o4epedro20 IKCNEPUMEHNA MEPMOMEMP JOANHCEH CAMONPOU3-
B0ABHO 0TAAOUMDBCA DO 0KOAOKOMHAMMHOT memnepamypo.. Ha amo mpebyemcea 3 — 4 munymu. He
HaOA00aTIMeE 8 MO BPEMA NPOCMO 30 MEPMOMEMPOM, UCTLOALIYTME IMO BPEMSA PAUUOHAALHO.

* Tasiee Bam HeoOXoauMO HMCCI€10BaTh, KAK 3aBUCAT IOKA3aHUs 3JEKTPOHHOIO TEPMOMETPa OT
BPEMEHH TIPU OXJIaXKEHUN TEPMOMETPa B BO3/LyXe JI0 OKOJIOKOMHATHOI TeMIeparypsl t,(7) mocse
U3BJIEUEHHs] €10 U3 TEILIOi BOJbL. ™

Cpasy nocae u3AeHeHUA MEPMOMEMPA U3 600, NpomMuUpatime e20 cmepxicens carpemrot. (Heoob-
200UMO YIaAAMD BCI0 BAA2Y CO CMEPHCHA MEPMOMEMPA, HMOOBL UCNAPEHUE KANEAD 600bL HE BAUA-
A0 HA NoKazanus mepmomempa). Toxazanus mepmomempa npexpawsaiime onpedesimo, xo20a onu
bydym ocmasamuvcea eviue Komrammot memnepamypos wa 1,0 — 1,5 °C.
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1.2 zmepbTe 3aBUCHUMOCTD MOKA3aHUN TEPMOMETPa OT BPEMEHU IPU U3MEPEHUU TEMIIEPATYPhI
Bo3xyxa t,(7). [locTpoiite rpaduk nosmydennoit 3apucumoctu. OTeHITE BPEMs yCTAHOBJICHUS TETl-
JIOBOTO PABHOBECHSA MEXKJY BO3/IYXOM U TEPMOMETPOM.

1.3 Ucnosb3ys nomydennble B 11.1.2 JaHHBIE OIPEJIEINTe NHTEPBAJ TEMIIEPATYP, B KOTOPBIX MOIII-
HOCTDb TEIJIOOTIAYN SJIEKTPOHHOI'0O TEPMOMETPa IIPU OXJIAXKJICHUU IIPAMO IIPONOPIMOHAJIbHA Pa3-
HOCTHU €ro IIOKa3aHUil 1 TeMIlepaTypbl OKPYZKaIOIIeid cpeibl.

Yactp 2. 'lnybuHa morpy>keHmus.

C nomowv1o 6mopoti AANKU WMaAMUEa 60AU3U IAEKMPOHHO20 MEPMOMEMPA 3GKPENUME CNUPMOBOT
mepmomemp. 3axpenume mak, wmobv. Boi moz2au 6udemb wWkaAy 9mM020 MePMOMeMPa 6 Juana-
sone 30 - 50°C. Tepmomempo, QoAAHCHBL PACTOAALAMBCA MAK, 4MOOBL OHU BMECTE NOMEUANUCH 6
men3ypxry. Tepmomempu, doadtchor waxodumcs na 00HOU 2aybuHe.

2.1. UccnenyiiTe 3aBUCHMOCTD PA3HOCTH OKOHYATEJHHBIX ITOKA3aHUN 3JIEKTPOHHOT'O M CIIMPTOBOT'O
TEPMOMETPOB IIPU U3MEPEHUN TEMIIEPATYPbI TEIION BOBI OT IIyOUHDBI IOTPYKEHUS SJIEKTPOHHOTO
TepMoMeTpa. V3Mmepenud mpoBeuTe MpH JIBYX Pa3IUYHbIX 3HAYEHUAX TEMIIEPATYPhI BOJIbI

[Tocrpoiite rpadukn mosydenubix sapucumocteit At(h). Jaiite kadecTBeHHOE 0ObICHEHNE TIOJTY-
YEeHHBIX PE3YIbLTATOB.

BruiBoapbl.

3.1 OcHoBbIBasICh Ha pe3y/abTaTax MMPOBEIEHHBIX BaMu mcciietoBanmii, gaiiTe iBe OCHOBHBIX PEKO-
MEH/IAITUHN 110 TT0JTb30BAHUIO JIEKTPOHHBIM TEPMOMETPOM.

Pemienune

Bana4ga 10-1. DeKTPOHHBI TEPMOMET]

1.1. 3aBUCHMOCTD MMOKa3aHU JIEKTPOHHOIO TEPMOMETPa OT BPEeMeHHU Ipu Harpese. [ryOuna 1mo-
rpy2KeHust repmomerpa B Bojy h = 1lcwm.

T, C | tyy, °C
0 23,7
4,87 | 31,7
8,83 | 36,8
12,1 | 39,6
174 | 41,4
20,8 | 42,3
26,5 | 43,0
33,8 | 43,5
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['paduk 3aBucuMOCTH MOKa3aHUs JEKTPOHHOIO TEPMOMETPA OT BPEMEHHU IPU U3MEPEHUU TeMIIe-

paTypsl TEIION BOJBI ty(T).

1.2. 3aBuCUMOCTb TOKA3aHUHI JIEKTPOHHOTO TEPMOMETPA OT BPEMEHU IPHU OXJIAXKJICHUU TEePMO-
MeTpa B BO3/yXe JI0 OKOJIOKOMHATHOW TeMieparypbl L, (T).

T, ¢ | tog, °C
0 | 416
11,8 | 34,1
16,8 | 32,2
22,5 | 30,8
27,7 |1 30,0
34,3 [ 29,1
46,3 | 27,9
62,5 | 26,8
83,7 | 25,6
113 | 24,6
157 | 23,8
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['pacduk 3aBUCHMOCTH MMOKA3aHUN JIEKTPOHHOTO TEPMOMETPaA OT BPEMEHH TIPU OXJIAXKJICHUU Tep-
MOMETpa B BO3JIyXe JIO OKOJOKOMHATHON TeMIepaTyphl (7).

1.3. MOHLHOCTI) TEIJIOOT/ a9 TEPpMOMETPa C O,ZLHOI71 CTOPOHbBI MO2KHO OIIpE€AE/INTh

_ Qa _ CAly
P= _ATgl - ATgl (1>
p__ Y _ CAL,
ATy, AT,

e Q21 — KOTMYIECTBO TEIIOTHI, OTAABAEMOE SJIEKTPOHHBIM TEPMOMETPOM 3a MTPOMEKYTOK BPEMEHU
MEXKJTY JIBYMsI «COCEIHUMU» MoKazaHusMu, C' — TemIoéMKOCTh TepMoMeTpa, Aty — PA3HOCTD JIBYX
«COCEJIHUX» TIOKa3aHUl TepMOMETPA,

ATy = Ty — T1 — IPOMEKYTOK BPEMEHU MEXKJIy JBYMsl «COCeTHIMU» TMOKA3AHUSIMIA TEPMOMETpA.

C apyroit cTOPOHBI NIPU OXJIAXKJIECHUH TeJ1a MOIIHOCTD TEIJIOOTIAYN MIPAMO TPOIOPIIMOHAILHA Pa3-
HOCTH TeMIIEpaTyp TeJa U OKpyzKarommeil cpeanl Aty qp

P = —BAty/ep. (2)

e B — koaddurmenT TerIooTIaqn.

[IpupasruBas npaseie dactu (1) u (2) momyanm:

Aty B
— Z Aty
AT21 C tT/CP (3)
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IToctpons rpacdux sasucnmoctn 32t (Atly)cp), ONPEIEINM HHTEPBAJIBI TEMIEPATYP, B KOTOPBIX
MOIIHOCTD TEILJIOOTAQ49U IJIEKTPOHHOT'O TEPMOMETPa IIPU OXJIaKI€HUU ITPOIIOPIUOHAJIbHA Pa3HOCTHU
HOKa3aHHi 3JIEKTPOHHOTO TEPMOMETPA U TEeMIIEPATYPhI OKPYZKAIOIIE cpeibl.

Paznoctsb Temmepatryp TepMOMeTpa U OKPYZKAIOIIEro BO3/LyXa OIPEJIe/IMM KaK

to + 11
Aty = 2E0 4, (@
L, 11T,
Ornomenmne % OIpeIe/TIM
Aty 1— 12
3 )
T21 T2 —TN
Alyy b —1I3
ATas  To—Ts
ITepes SKCIEPUMEHTOM TEPMOMETP OBLI IOTPY?KEH B TEILIyI0 BOLy Ha h = 7,5 ¢cM u Ha HEM

yctanoBuauch rnokasanus 41,6°C. Temmeparypa oKpyzKalomero BO3/yXa BO BpeMs IKCIIEPUMEH-

Ta top, = 23,0°C.

7, ¢ | ton, °C | Alyyep, °C | T2
0 [416

11,8341 [149 0,636
1681322 [102 0,380
22,5308 |85 0,246
27,7300 [74 0,154
34,329,166 0,136
46,3279 |55 0,100
62,5 | 268 |44 0,068
83,7256 |32 0,057
113 [ 246 |21 0,034
157 [ 238 |12 0,018
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Jlamnbrii rpaduK uMeeT U3JI0M B 00JIaCTH PA3HOCTHU IMOKA3aHUN TEPMOMETPA U TEMIIEpaTypPhl OKPY-
Jkaforero Bozayxa 6 — 8 °C. DTo cBUIETEIBCTBYET O TOM, UTO KOIMMUIINEHT TEIIOOTIATN TEPMO-
MeTpa He OCTAETCH MOCTOSHHBIM B IIPOIEcce ero oxJiaxkaenund. [Ipavas

MPOTIOPITUOHAIBLHOCTD MOIIHOCTH TEILIOOTIAYN SJIEKTPOHHOTO TEPMOMETPaA PA3HOCTU €ro MOoKa3a-
Huil ¥ TeMIepaTyphl OKpyzKalomieil cpepl Habmonaercd auamb 1pn Aty o, = 0+ 8,°C.

2.1. MCCJIGILOB&HI/IG 3aBUCUMOCTH PA3HOCTHU OKOHYaTEJIbHbIX HOKa3aHUN QJIEKTPOHHOI'O 1 CIIMPTO-

BOI'O TEPMOMETPOB IPU U3MEPEHUH TEMIIepaTypbl TEIJION BOJIBI OT IVIyOUHBI MOI'PYKEHUS JICK-
TPOHHOT'O TEPMOMETPA.

t, au1, °C | t, cm, °C nma ommom ci, °C h, At°C °C ypoBHe ¢ 3J1eKTpOHHBIM TepMoMeTpoM | t, cir, °C B nienTpe )ujgkoctu | h, em | At°C
45,0 44,0 44,0 15,3 | 1,0
135 12,0 12,0 1 |15
439 43,0 43,0 8,2 0,9
13,2 415 115 75 |17
45,1 43,0 43,0 5,5 2,1
44.5 43,0 43.0 3.8 1,5
39,6 135 135 17 |-39
32,4 42,0 42.0 1,0 -9,6
31,7 25 135 06 |-108
29,4 41,0 43,0 0,2 -11,6
a
At°C
2 . * a2 -
/"‘"'—__ . *  hocm
D T T T T T T T T 1
/ 4 <] B 10 12 14 16 18
-2
) lj
.6 /
.B }
-10 /
12
-14
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[Ipu norpyzkeHun TepMOMETPOB KUJIKOCTH Ha yOuHy 6osiee 4 ¢M 3JIEKTPOHHBIN TEPMOMETD [TOKa~
3bIBaET 3HAUYEHUS TeMieparypbl Ha 1 —2,°C 6obIie yem cupToBoit Tepmomerp. [lpu nmorpyxenun
«HOCHUKa» TEPMOMETPa B BEPXHUN CJION *KUJKOCTUA U 3JICKTPOHHBINA U CIUPTOBOU TEPMOMETPHI I10-
Ka3bIBaIOT 3HAYEHU TeMIlepaTypPbl MEHbIIIE YeM B IIEHTPe *KUJAKOCTU, OJHAKO Y 3JIEKTPOHHOI'O Tep-
MOMETPA 3T PA3JINUUs ropa3/0 CyIecTBeHHee U HaAOJIIOIAI0TC B 3HAMUTEIHLHO OOJIbINEN TOIIIHE
BEPXHEro CJIOs.

3.1. Ilpu ucnob30BaHUN JIEKTPOHHOTO TEPMOMETPa HEOOXOIUMO NMPUHUMATL BO BHUMAaHUE CJIe-
JIyIoIIiee: - MPU U3MEPEHUN TEMIIEPATYPhI KUJIKOCTU TEPMOMETD JIOJIZKEH ITOI'PYKATHCA HaA TJIYOUHY
He MeHee 4 cM, - BpeMsl OyK1JIaHN I YCTAHOBJIEHUS [TOKA3aHUI TepPMOMETPa JJOJI2KHO COCTABIIATH
nopska 50 c.
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