YcaoBue
Sananue 1. Tepmomerp lanutes.
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Tepmomerp lanuitess — 3anagHABIN CTEKISHHBINA TUJIMHP, HAIIOJHEHHBIN XKUJIKOCTHIO, B KOTOPOI
IJIABAIOT CTEKJIHHBIE cocyuku-Oyiiku. K kaxmomy Ttakomy chepuaecKoMy MOILIaBKY MPUKPEI-
JIeHa CHU3Y 30JI0THUCTas WJn cepeOpucTtas OMpKa ¢ BBIONTHIM Ha Hell 3HaYeHueM TeMmiiepaTypbl. B
3aBUCHUMOCTH OT pPa3Mepa TepMOMETpa KOJIMIECTBO MOIJIaBKOB BHYTpH ObiBaeT ot 3 1o 11. B nacrto-
sIee BpeMs TEPMOMETP IPEJICTABISAET SCTETUIECKYIO IIEHHOCTh B KadecTBe 3(hEKTHOrO MpemeTa
MHTEpPbEpPA.

[Ipn m3MeHeHUN TeMIepaTypbl M3MEHAIOTCH TIJIOTHOCTU KUJIKOCTH U MaTepuaJa IoriaBkoB. [lo-
9TOMY WM3MEHSIOTCS YCJOBHS ILJIABAHUS TOILIABKOB — OHH MOI'YT JINOO TOHYTH, JTUOO BCILIBIBATH.
Koneuno, To4HO U3MEPATH TEMIIEPATYPY C MOMOIIBIO 9TONO TEPMOMETPa HEBO3MOYXKHO, HO JleTasIn
pubdopa JTOJKHBI ObITH U3TrOTOBJIEHBI C BBICOKOW TOYHOCTBIO. B manHOi 3a1ate BaM HEOOXOIMMO
paccuuTaTh XapaKTePUCTUKH ITOW 3a0aBHON HIPYIIKH.

Yactb 1. TermioBoe paciimpeHue.

[Ipu HarpeBanuu TeJia BCe €ro JIMHEIHbIE pa3Mephl Tejla U3MEHSIOTCS OJNHAKOBO. Bo MHOTHX CJTy-
JasgX OTHOCUTE/JIbHOE M3MEHEHUE Pa3MEpPOB Tejia MPOIMOPIMOHAIBHO M3MEHEHUIO TeMIEepaTypbl U
OIHChIBaeTCsd (GOpMyJIoit

l:lo(].‘i'Od(t—t())), (1)

rie | - qjmHa Tesia npu Temieparype t, ly - JJInHA Tejia Mpu TeMmiueparype to, o - Koadduiment
JIMHEITHOTO pAaCIIUPEHUsl BEIIECTBa, U3 KOTOPOro M3roTOBJIeHO Teso. [lo anajormanoMy 3aKoHy
M3MEHSAIOTCS BCe JIMHEWHBIE Pa3sMepPhl Tea.

N

1.1 KBajsipaTHas MeTaInydecKkas IJIAaCTUHA U3TOTOBJIEHA U3 MeTaJ L1 ¢ KOI(MMUITUEHTOM TEIJIOBOTO
pacmupenust «. B cepemune miacTuHb pojiesiaHO KBaJipaTHOe orBepcerue. IIpu Temmepartype t
JIJTMHA CTOPOHBI BHENTHEr0 KBaJpaTa paBHa a, JIJIMHA CTOPOHBI oTBepeTusd - b. [Ltactuny narpesator



Ha At rpajycoB. YKazKuTe, 9TO IPOU30IET C IIOMAbI0 OTBEPCTUsT (YBEJIUIUTCS, YMEHBITUTCS,
He MU3MeHUTCst ). Eem moma/ib OTBepeTrs U3MEHUTCsI, TO HaliauTe ee u3menenne AS.
N3menenune ma0THOCTH OJIHOPOJIHOTO TeJia MOXKET OBITh OIucaHo (hopMyJIoit

p = po(l+~(t—to)), (1)

e V - obbem Tesa mpu Temieparype t, Vi - JjimHAa Teja Upu Temieparype tg, 7y -TeILIOBOi
KO3 PUITMEHT N3MEHEHNS IJIOTHOCTH BEIIECTBA, U3 KOTOPOT'O U3TOTOBJIEHO TEJIO.

1.2 Bripasure k03D UITUEHT TEIIOBOIO U3MEHEHHS IIJIOTHOCTH Y Yepe3 KO3 DUIMeHT JIMHEHHOTO
pacrmmpenns «. Cuanrtaiite 31U KO3(MOUIUEHTH MaJIBIMUA.

YHactp 2. Macchl nomnjiaBKoOB.

3Jiech u jrasiee OyJIeM CUUTATh, UYTO COCYH TepMoMeTpa lasuies 3amoHeH JIUCTU/IIMPOBAHHON BO-
noit. TertoBoe pacimpenne BoJibl HOCUT CJIOYKHBIN XapaKTep U He MO TINHIETCs TUHERHBIM 3aKOHAM
(1) u (2). B Tabaune 1 B JIucrax orBeToB IpHBeIeHbI 3HAYEHHS Y/IEJIBHOTO 0ObeMa BOJBI Uy MPU
PA3/IMIHBIX TeMIeparypax t. YJIeTbHBIM 00beMOM HA3bIBAETCS
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00 beM eTMHUITLI MACCHI BEIEeCTBA. ByjieM cYUTaTh, YTO MOILIABKU SBJISIOTCS MOJIBIMEI CTEKJISTHHbI-
MU IAPUKaMM, JHaMeTp KOTopbix mpu Temueparype to = 20,0° pasen D = 2,000 cm. [Ilapukn
YACTUYIHO 3aII0JTHEHBI TOJKPAIEHHON BOJION, Macca KayK0ro IMapuKa-TIoIiaBKa (BMecTe ¢ BOJIOi
BHYTpH) paBHa mo = 4,000 1. K mapukam mogBenmBaT 3070TyI0 GUPKY, ¢ BBIOUTHIM 3HAYEHHEM
TeMueparypsl. [LnoTaocrs 3010Ta npu remuneparype to = 20,0° paBna p; = 19,3275,

HaszoBem TeMmiiepaTypoii BCILIBITUS t* MOILIABKA TAKYIO TeMIepaTypy, IpU KOTOPOil MoIIaBok (¢
OUPKOIi) MOXKET HAXOJUThCsI B COCTOSTHUN PABHOBECHsI BHYTPH YKUJKOCTH. VIMEHHO 9Ty TeMiepary-
Py YKa3bIBaeT Ha OMPKaX IOIIABKOB.

2.1 IlomnaBoK HAXOJUTCA BHYTPH KUJIKOCTH, HAXOJAIIEHCS IIPU TeMIlepaType BCILIBITUS. TO
POU30MIET ¢ MAPUKOM (HAYHeT TOHYTh, HAYHET BCILIBIBATH, OCTAHETCSI B PABHOBECHH ), €CJIA TEM-
neparypa IMOBbICUTCS !

2.2 Ha Oupkax HormiaBKOB yKa3aHbl TeMIIepaTypbl BCILIbITHA. [I[pu HEKOTOpOI Temiieparype 4acTb
MIAPUKOB IJIABAET y IMOBEPXHOCTH, YaCTh 3aTOHY/a. Kak OIpee/iuTh TeMIepaTypy TepMOMeTpa
10 IUCJIaM, YKa3aHHBIM Ha OupKax?! Kak OleHnTh MOrpemnHocTb n3MepeHus TeMIIepaTypPbl B 3TOM
ciaydae?

1st mpeBapuTeILHOTO pacuera npeHeOpeyKeM TeIJIOBBIM PaCIIpPEHnEM CTeKJIa MOILIaBKa U 30-
JloTa OUPKU.

2.3 /lig KarKJI0T0 3HAYEeHUs TEMITepaTyPbl, IPUBE/IEHHON B TabuIe 1, paccunraiiTe 3HadeHne Mac-
CBbI OMPKU M1, 9TOOBI JIJIsl 3TOTO MOILJIAaBKA YKa3aHHAS TeMIIepaTypa ObLiIa TeMIIEPATY PO BCILIBITHS.
[Ipn mpoBeileHNN UCIBITAHUN OKA3aJI0Ch, YTO TEPMOMETD NMeeT CHCTEMATUIECKYIO MOTPENTHOCTb.
st ee ncnpapieHns pa3pabOTUYUKN PENIUIN yYeCTh TEILIOBOE PACIIUpPEHNe CTEKJIa, I3 KOTOPOTO
U3TOTOBJIEHBI TMOIJIABKY, & TEIJIOBBIM DPaCIIMPEHUeM 30JI0Ta IO-TpexKHeMy mpenedperaTh. Koad-
(ULHEHT JIHHEHHOTO TEIJIOBOr0 PACIINpPEHns CTeKIa paser a = 9,200 - 10~6°C~ L.

2.4 Paccunraiite, Ha CKOJBKO HAJ0 U3MEHUTb Maccy Am; KaxKJoil OMPKHU, ITOOBI MCKJIIOYUTH
IIOI'PEITHOCTH IIpubopa.

2.5 Paccunraiite oOIIyIo Maccy 30J10Ta, KOTOpas IOiIeT Ha W3rOTOBJIEHHE TEpPMOMETpa, ¢ 5 10-
IJIABKAMU, PACCINTAHHBIMY Ha TeMIlepaTypbl, yKaszanubie B Tadsuie 1.

B nucte orBeToB nipuBeinTe KpaTKUil BIBOJ PACIETHBIX (POPMYJI, YNCICHHBIE PE3YJ/IbTaThl pacueTa
Macc OMpPOK My U ux u3MeHeHus Am, 3aHeCUTe B TPETUH M YeTBEPTHIH CTOJIOIBI TabIuIb 1.



