3ananme 1. Tepmomerp I'anuiies.

Tepmomerp I'anuiess — 3anasHHbINA CTEKJISHHBIA LUIUHID,
HATNIOJTHCHHBIN  KUJKOCTBIO, B KOTOPOW IUIABAIOT CTEKIISHHBIC
cocymuku-Oyiikn. K kaxmgomy TakomMy cdeprudecKoMy TOIUIaBKY
MIPUKPEIUICHA CHU3Y 30JI0THCTas WK cepeOpucTas Oupka ¢ BHIOUTHIM
HAa HEW 3HAYCHHWEM TEMIIepaTyphl. B 3aBUCUMOCTH OT pa3Mmepa
TEPMOMETpPa KOJIMYECTBO TOIUIABKOB BHYTpH ObiBaeT oT 3 mo 11. B
HACTOSAIIEe BPeMsI TEPMOMETP TPEICTABIISECT 3CTETHUECKYIO IIEHHOCTD
B KauecTBe 3(h(EKTHOTO MpeIMeTa HHTEphepa.

[Ipy wW3MEHEHWW TeMIepaTypbl W3MCHSIOTCS IIOTHOCTH
JKUAKOCTH M MaTrepuaia MoriaBkoB. [1oaToMy M3MEHSIOTCS yCIOBHA
TUTABaHHA TIOTUIABKOB — OHH MOTYT JIHOO TOHYTH, JIMOO BCIUIBIBATH.
KoHeuHO, TOYHO WU3MEpATh TEMIEPATypy C TOMOIIBI0 3TOrO
TEPMOMETpa HEBO3MOXHO, HO JeTald MNpudopa JOJDKHBI OBITh
W3rOTOBJICHBI C BBICOKOW TOYHOCTBIO. B gaHHON 3amade Bam
HE00XOJMMO PACCUMTATh XapaKTEPUCTHKH ITOM 3a0aBHOW UTPYIIIKH.

Yacrts 1. TenuioBoe pacummpenue.

[Tpu HarpeBaHuM Teja BCE €ro JIMHEHHBIC pa3Mephl Tella U3MEHSIOTCS 0JIMHAKOBO. Bo MHOTHX
Cly4Jasix OTHOCHTEIIbHOE U3MEHEHHUE Pa3MEpOB Tejia MPONOPIHUOHATBHO U3MEHEHHUIO TEMIIEPATYPhl 1
OTHCHIBAETCS POPMYIOi

| = 1,1+ alt-t,)), 1)
rae |- nmna tena npu temneparype t, |- aiamHa Tena npu Temmneparype t,, @ - kodhduimeHt

JIMHEIHOTO pacipeHuda BCUICCTBA, M3 KOTOPOTO H3IOTOBJICHO TEJIO. IIo AHAJIOTUYHOMY 3aKOHY

1.1 KBazgpatHas MeTaJyiM4eckas IUIaCTMHAa M3rOTOBJIIEHA M3 MeTaula C
KOA(QQHULIHMEHTOM TEIUIOBOIO pacuiMpeHuss «. B cepeanHe muacTHHbBI
npoJiesIaHo KBajapaTHoe oTBepcTue. Ilpu Ttemmeparype t, AuuMHA CTOPOHBI

U3MEHSIOTCS BCE JIUHEHHBIE PpasMEpPhI TCIIA.

BHEIIHETO KBajpata paBHa @, [UIMHA CTOPOHBI oTBepctust - b . Ilmactuny
HarpeBaloT Ha At rpaaycoB. YKaxkuTe, YTO NPOM3OHAET C IUIONIA/IbIO
oTBepcTUs (YBEJIMUUTCS, YMEHBIIUTCS, HE H3MEHUTCS).

Ecnu mutomane oTBepCTHS H3MEHUTCS, TO HAUTe ee n3MeHeHne AS .

N3menenre miIoTHOCTH OJTHOPOJIHOTO Tela MOYKET OBITh ONUCAaHO (GOPMYIIO
p=p,L+r{t-t,)), (1)
rae V - oovem Tena mpu temmeparype t, V- nnmea Tena npm temmeparype t,, y -TemoBoi

KO3(I)(I)I/H_II/IGHT HU3MCHCHUS TIJIOTHOCTU BCIICCTBA, U3 KOTOPOI'O U3I'OTOBJICHO TEJIO.

1.2 Bripaszute k03((HUIMEHT TEIJIOBOTO M3MEHEHUS IUIOTHOCTH y 4epe3 KOdPPHUIMEHT TUHEHHOTO
pacupenus o . Cuuraiite 3T KOAPPHUIMEHTH MaJTbIMU.

Yactb 2. Maccehl NOMJIABKOB.

3necb u jamee OyaeM  cuMTaTh, 4YTO COCyd TepMoMeTpa [amuies 3amojHEH
JUCTUUIMPOBAHHOM BOAOW. TemnoBoe pacHIMpEeHHE BOJbl HOCHUT CJOKHBIM XapakTep M HE
noauuHsieTcs MuHeHHbIM 3akoHaM (1) u (2). B Tabnune 1 B JIucrax oTBETOB MpUBEICHBI 3HAUCHUS
yIEIBHOTO 00BbeMa BOABI V, MPU PA3IUYHBIX Temreparypax . YenbHbIM 00BEMOM Ha3bIBACTCA
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00bEM eIMHMIIBI MACChI BellecTBa. ByeM CUMTaTh, 4TO MOIMJIABKH SBIISFOTCS MOJBIMHA CTCKIITHHBIMU
IapuKaMy, JuaMeTp KOoTopwlx mpu Temmeparype t, =20,0° pasen D =2,000 cm. apukn

YaCTUYHO 3aIlOJTHEHBI MOJKPAIIEHHONW BOJOH, Macca KaKJOro IapHKa-MoriaBka (BMECTe C BOIOH
BHYTpH) paBHa M, =4,000 2. K mapukam noaBeumnBaroT 30J0TyI0 OUPKY, C BBIOUTHIM 3HAYEHUEM

temmnepatypsl. [lmotHOCTS 30/10Ta TpH Temmepatype t, = 20,0° paBna p, = 19,32L3 .
cM

HaszoBeM TemmepaTypoif BCIbITHS t IOIUIaBKA Takylo TeMIepaTypy, HpH KOTOpOil
MOTIJIABOK (¢ OMPKOI) MOXKET HaXOJUThCS B COCTOSHUM PAaBHOBECHUS BHYTPHU KHUAKOCTH. IMEHHO 3Ty
TEeMIIepaTypy yKa3blBaeT Ha OMpKax MOIJIaBKOB.

2.1 IlomiaBok HaxXoAWTCA BHYTPH KUAKOCTH, HaXOIALICHCS MpH Temmeparype BCIUIBITHS. YUTo
MPOU30MACT C MIAPUKOM (HAYHET TOHYTb, HAYHET BCIUIBIBATh, OCTAHETCS B PABHOBECHUM), €CIIU
TeMIleparypa MoBbICUTCS?

2.2 Ha Oupkax MOIJIABKOB YKa3aHbl TeMIIEpaTyphl BCIUIBITHS. [Ipy HEKOTOpPOW Temreparype 4acThb
[IAPUKOB IJIABACT Y TIOBEPXHOCTH, YaCTh 3aTOHY/A. Kak ompenenuTs TemiepaTypy TEPMOMETpa IO
quciaM, yKa3aHHbIM Ha Oupkax? Kak OIICHHUTh MOTpeImHOCTh M3MEPEHHs TEMIepaTypbl B 3TOM
ciyvae?

Jlis mpeiBapuTeNIbHOTO pacyeTa NpeHedpexkeM TEeIUIOBBIM paclIMpeHUeM CTEKIa MOIUIaBKa U 30J10Ta
OMpKH.

2.3 Jlns kaxa0ro 3HaYeHUs TeMIepaTyphbl, IpUBeIeHHOH B Tabnuie 1, paccuutaiiTe 3Ha4YeHHE MACChI
OupkHu M, 4TOOBI I ATOTO NOIUIABKA YKa3aHHAsl TeMIeparypa Oblia TeMIepaTypoil BCIIBITHS.

[Ipu mpoBeneHUHN WCIBITAHUN OKa3alloCh, YTO TEPMOMETP MMEET CUCTEMATUYECKYIO MOTPEIIHOCTD.
Jliia ee ucnpaBieHusl pa3pabOTUUKK PEIININ YYECTh TEIUIOBOE PACIIMPEHHE CTEKJIa, U3 KOTOPOTro
W3TOTOBJIEHBI TMIOTUIABKH, a TEIJIOBBIM pACIIMPEHHEM 30JI0Ta MO-TIPEeKHEMY MpeHeOperars.

Koa(duiuenT MuHeiHOro TeMI0BOro paciupenus cTekna pased o = 9,200-10°°C™.

2.4 PaccuuraiiTe, Ha CKOJIBKO HAJ0 M3MEHUTh Maccy AM, KaxIod OUpPKH, YTOOBI HCKIIOYUTH
MOTPEUTHOCTH TpUdopa.

2.5 PaccuuTaiite 00uIyl0 Maccy 30j0Ta, KOTOpas MHOWJET Ha H3rOTOBJIEHHE TEpMOMETpa, € 5
MOTJIaBKaMH, paCCUMTaHHBIMU Ha TEMIIEpaTypbl, ykazaHHble B TaOmuie 1.

B nucme omeemoe npusedume Kpamkuil 6bl800 pPACYEMHbIX (DOPMYN, UUCIEHHbLE
pe3yibmamul pacuema macc Oupox M, u ux usmeHnenus AM, 3anecume 6 mpemuil U 4emeepmulii

cmonbyvl madbauywl 1.






