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BU3HAUYEHHS KOE®ILIEHTA JIIHITHOT'O TEIIJIOBOI'O PO3ILVPEHH I
TBEPOOI'O TUIA 3A JOITIOMOIOIO IMPPOBOTIO TOBIIMHOMIPA DT156

Y cmammi pozensioaemvca numanna npo  moocaugicme npoeedeHHﬂ 8 WKITbHOMY
@isnpaxmuxymi 1abopamoproi pobomu Ha 6usHaueHHs Koegiyienma NiHIIHO20 Menio8o2o
PO3UWUPEHHS meepdoeo mina. Tlpononyemoca ycmanoska ond npoee()eHHﬂ maxoi nabopamopHoi
pobomu Ha ochosi yugposoeo mosuuromipa DT 156 ma nocaioosuicme it 6ukoHauHs.
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3apnaHHs (OPMYBaHHS CKCIICPUMCHTAJIBHUX KOMIICTCHI[I Y4YHIB € OJHHM 13 OCHOBHHX 3aBJaHb
HaByaHHS (I3UKU B CepelHid MIKomi. 3 Li€l0 METOK IPHM HaBYaHHI (DI3UKM IIUPOKO BUKOPHCTOBYETHCS SIK
JIEeMOHCTpauiiHui, Tak i JjaboparopHuil ekcriepumeHT. OCOOJMBO CHPHUATIMBUI BIUIMB Ha (HOPMYyBaHHS
Ha3BaHUX KOMIIETEHII Ma€e BUKOHAHHS YYHSMH POOIT Gi3MYHOro NMpakTHKyMy, OCKIJIBKH MiJ yac wmiei podotu
IIKOJISIPI BUKOPUCTOBYIOTh ISl MPOBEACHHS JOCIIKCHb CKIAAHINI (PI3UYHI MPUITAIH, TNIHONIC BHUKAIOTH Y
CyTh (hi3UYHMX TPOLECIB Ta SBHUIL, BCTAHOBJIIOIOThH paHillle HEBiOMI iM 3akoHOMIpHOCTI. OpiEHTOBHUH Mepertik
poOIT (Hhi3MYHOTO TIPAKTHKYMY, SIK BiZOMO, HaBOOUTHCA y mporpami 3 ¢isuku [1]. AHamizyroum mei mepedmik,
MPUXOANMO IO BHCHOBKY, IIIO BiH HE MICTUTh TeM JabopaTOpHUX poOiT, 30KpeMa, Ha BH3HAUYCHHS KoeQilieHTa
JHIHHOTO TEIUIOBOTO PO3IIUpPEHHS TBepAuX TUT. CIix BIIMITHTH, IO IS XapaKTEPUCTUKA TBEPIHX T € TOCUTH
BRXJIMBOIO 3 TOYKM 30py NPAKTHYHOTO IX BHKOPHCTaHHSA. 30KpeMa, HOoro HEoOXiJHO BpaxoBYBaTH Ta
nepeabadaTH KOMICHCAIIIHI MeXaHi3MH IpHu OYAiBHUIITBI 3aTI3HHYHUX KOJNIH Ta MOCTIB, IPOKJIaJaHHI JOBIHX
OpsAMHUX JAIISTHOK TPyO CHCTEM ONaleHHsS, BCTAHOBJIEHHI METAIOIUIACTHKOBUX BIKOH, IPOEKTYBaHHI
BEJIMKOra0apUTHUX KOHCTPYKILIiH, mpec-popM s JUTTS Jetayieil Tomio. SIBUIE TEMIOBOrO PO3LUIMPEHHS
TBEPAMX TiJ BUKOPUCTOBYETHCS TIPH BUKOHAHHI MEXaHIUYHHMX CKJIAJaJbHUX OIepaliil Mpu YyTBOPEHHI MOCAIOK 3
HATSATOM, KOJM BTYJIKA HarpiBaeTbcs B IHAYKIIHHIN meui abo X Ball OXOJOMKYETHCS JUIsi TOJIETIIEHHS IX
CYMIILIEHHS! YW BUWJQJEHHs. BpaxoBylouum Bce Iie, BBaXKaeMO, IO JabOpaTOpHy poOOTY Ha BH3HAUCHHS
Koe(illieHTa JIHIHHOTO PO3UIMPEHHS TBEPAOro Tijla MOLUUIBHO BKJIKOYUTH Y THepelik poOit ¢izuvHOro
MpaKkTUKyMy 1t yaHiB 10 Kiacy.

[IonpaBna, BUKOHAHHA IMi€l poOOTH TOB’s3aHE 3 MESIKAMH TpyOHOmaMH. Sk Bimomo, koedimieHT
JMHIHHOTO TEIUIOBOTO PO3NIMPEHHS BU3HAYAETHCS SK BIIHOMICHHS 3MIiHH JIIHIHHUX PO3MIpIB Tila O 3MiHH
TeMmrepaTypu, ToOTO, 1€ BiJHOCHa 3MiHa JOBXHMHM Ha Tpagyc 3MIHH TeMIepaTypu: azll;l. [pu

(t'to)
NPaKTHYHOMY BU3HA4YEHHI I[bOro KoedillieHTa NMpu HarpiBaHHI TBEpAOrO Tila Ha KiJbKa JECATKIB IpajayciB
BUJIOBXKCHHS CTEPIXKHS JOBXKUHOIO KiJIbKa JECATKIB CAHTUMETPIB, K MPABWIO, HE MEPEBHUIIIYE KIJIBKOX JICCATKIB
(iHkoNM, cOoTeHb) MiKpoHIB. lle 3Myllye BHIOBXKEHHS Tila BHM3HA4YaTH 3 BEJIMKOI TOYHICTIO, a OTXKe,
BUKOPUCTOBYBATH BHCOKOTOYHI NpWIAAM. [HIIOI CKIAgHICTIO € HEOOXiTHICTh HarpiBaTh CTPIDKEHb [0
OJTHAKOBOT TEMIIEPATYPH 110 BCIi JOBKHHI Ta KOHTPOJIIOBATH 1[I0 TEMIIEpaTypy.

VY wmerposorii U1 BuMiproBaHHS Koe(illieHTa JIHIHHOTO TEIUIOBOTO PO3LIMPEHHS TBEPJOTrO Tija
BUKOPHCTOBYIOTh TIPHJIAJH, IO MAalOTh Ha3By AWIATOMETpU. Bsarami ammatomerp — 1e npwiag, Ui
BUMIpIOBaHHS pO3MIpiB TBepporo Tina. Jlmmatomerpu pAaloTh MOXIIHMBICT BHM3HAUaTH JIiHIMHE TeIUIOBe
PO3LIMPEHHS TBEPJOTO Tija 3 BEJIMKOI TOYHICTIO. 32 KOHCTPYKII€I 1 NPU3HAYEHHSIM YacTO BUIUIIOTH TPU
TPYIU JAWJIATOMETPIB: ONTHYHO-MEXaHI4Hi, 1HTeppepeHLiiiHi Ta eJeKTPOHHI (3 IHAYKIIHHUMH 200 €MHICHUMHU
IHIUKATOpaMHu).

B onTHko-MexaHIYHUX AWIATOMETpax 3MiHa PO3MIpiB Tijla MPU3BOIUTH 10 TOBOPOTY A3EpKaia, a JiHiiHe
PO3MIMPEHHST BUMIPIOETHCS 3@ 3MIIIEHHSM CBITIIOBOTO IPOMEHS, BiIOMTOrO Bij A3epkana. Takuid TuimaToMeTp
JIa€ MOJKJIMBICTH IPOBOANTH BUMIPIOBaHHSA i3 TOYHICTIO A0 KUTBKOX J€CATKIB HAHOMETPIB.

B inTepdepeHiianx qunaToMeTpax 3MIIMIeHHS PEECTPYETHCS 3a 3MIMICHHAM iHTep(epeHIiHIX CMYT B
inTepdepentiiHii kapTuHi. Llel npumax mae MOXIHBICTH MPOBOIUTH BHUMIPIOBAHHS i3 TOYHICTIO O KiTBKOX
HaHOMETPIB.

VY eMHICHHMX JUIaTOMETpax 3MilIeHHs (3MiHa po3MipiB TBEpAOro Tijla NIPU HArpiBaHHI) BUKJIMKAE 3MIHY
€MHOCTI KOHJICHCATOpa, 1110 BU3HAYAETHCS 3a JOMOMOTOI0 MICTKa a0 X 3a 3MIIIEHHSAM YacTOTH KOJMBAJIbHOTO
KOHTYpY. TOYHICTb BUMIpIOBaHb MeHIIA | HM.
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BICHMK Ne 146. CEPLI: IIEJATOITYHI HAYKU

B iHgyKuiiiHUX qunatoMeTpax 3MilleHHs BUKIUKA€E 3MiHY IHAYKTHBHOCTI BUMIpIOBaJIbHOI KOTYIIKH, SIKY
BU3HAYAIOTh 33 JOIIOMOTOI0 MICTKa YM 3a 3MILICHHSIM YaCTOTH KOJIMBAJIBHOTO KOHTYpY. TOYHICTH BUMIpIOBaHb
MeHIa 1 HM.

Ciij 3a3Ha4YMTH, 110 BUKOPHCTOBYIOTHCS M I1HIINI THIW JWJIATOMETPIB, TOYHICTh SKHX MOXE JIOCSATATH
KiJIbKa IIKOMETPIB.

Yci i npuiian MarmTh JOCUTh BUCOKY TOUHICTH BUMIpIOBaHb, ajle BOHH CKJIaJHI Y BUKOPHCTAaHHI 1 TOMY
3aCTOCOBYBAaTH IX TPH BHUKOHAHHI pOOIT (i3MpakTHKyMy B IIKOJII BBaXa€EMO 3a HeNOUIbHE. [HKOMHM st
BH3HAYEHHS Koe(ilieHTa TEIUIOBOTO PO3MIMPEHHS TBEPIOTO Tija (METaJIeBOTro MPOBIIHUKA) B ITKITFHUX YMOBaX
BUKOPUCTOBYETHCS HACTYNHUH Hiaxia. bepyTs MeTaneBuil MpoBiTHUK TOBXKHWHOIO KiTbKA IECATKIB CAHTUMETPIB,
3aKpIIUIIOI0TE HOTO Y HATSATHYTOMY 3a JOIOMOTOI0 NPYKWHH CTaHi, NMPOIMYCKAaOTh 1O HHOMY CTPyM Takoi
BEJIMYMHY, 100 MPOBIAHWK HATpiBCS Ha KiTbKa COTEHb TpafgyciB (II0 TeMIepaTypy BH3HAYAIOTh 32 3MIHOIO
MMUTOMOTO ONOpPY NPOBiJHMKA). BUMIpIOIOTh BHAOBKEHHS MPOBIJHUKA BHACITIJOK HArpiBaHHS Ta BU3HAYAIOTh
KOC(IIIEHT TEIUIOBOTO PO3IIUPEHHS MPOBIAHUKA. AJie Ied MiAXia Mae CcBOI HEMONIKH: TO-TEpIle, BiH
3aCTOCOBHHU JIUIIIE ISl METAJIEBUX MPOBIJHUKIB; a MO-APYre, TOYHICTh BUMIPIOBaHb € JOCUTh HEBHCOKOIO.

Crig BIIMITHTH, 110 Ha CHOTOMHI 3 SBHIHCS MPHIAAU, AKi JAIOTh MOXIUBICTh BH3HAYUTH 3 JOCTATHHO
BHCOKOIO TOYHICTIO BHJIOBKEHHSI TBEPJOTO Tijia MPU HArpiBaHHI, 1 MOPSK i3 THM, Taki NPUIaJl € MPOCTUMH B
KOPHUCTYBaHHI Ta HEJJOPOTUMH.

AHaizyoun crmocodr BU3HAYCHHS KOe(ili€eHTa TeIIOBOTO PO3IIUPEHHS TBEPAOTO Tijla, HASIBHI MPHIAAN
Ta MOXXJIMBICTD IX BHUKOPHUCTAHHS Ui BU3HAYCHHS M€l XapaKTEPUCTHKH B poOOTaX IIKUIHBHOTO (Pi3MIHOTO
MPaKTHKYMY, MU IPUHIUTH 1O BUCHOBKY, IIIO:

1) nnst BU3HAYCHHS BHOBXCHHs TBEPJOTO Tijia MiJ] 4ac HArpiBaHHS JOIIIBHO CKOPUCTATUCS HUPPOBUM
toBmuHOMIpoM DT 156 (came TakuM MH KOPHUCTYBAIHCS IPH po3po0ili 1adopaTopHOI poOOTH);

2) HarpiBaHHS CTPHXKHS IOLIIBHO MPOBOIUTH Y BAHHOYIN 3 BOJIOIO, IO AACTh MOXJIUBICTH PIBHOMIPHO
NpOTPiBaTH TIJIO MO BCiil JOBXHKHI Ta MOPIBHSIHO NPOCTO KOHTPOJIIOBATH HOTO TEMIIEPATYpy.

ToBmmuomip DTI156 mnpu3HayeHuit a1 HEpYyWHIBHOTO BHMIPIOBaHHS TOBIIMHHU MAiCNEKTPUYHHUX
MOKPHUTTIB BUPOOIB 13 YOpDHUX MeTaliB (32 NMPHUHIMIIOM MAarHiTHOI iHAYKI{) ab0 KOJbOPOBHX MeTaliB (3a
NPUHLUIIOM BHXPOBUX CTPyMiB). BiH Moke BHMIpIOBaTH TOBIIMHY TakMX MOKpUTTIB (y Hamiii poOoTi —
MOBITPSHUN 3a30p MK JaTYMKOM BHUMIPIOBAJIBHOIO MPUIIAAY Ta METajleBUM crepxHeM) Big 0 mo 1250 MM, a
noxubOka BUMIpIOBaHb He mepeBumye 3%. BpaxoByrouum Te, IO BHIOBXKEHHS METAJEBOTO CTPIDKHS B
7Ta00paTOPHUX YMOBAX, SIK ITPABMIIO, HE TIEPEBHIILY€E KITBKOX COTEHb MIKPOMETPIB, IIbOTO iHTEPBAIYy BUMipIOBaHb
JIOCTATHBO JUIS IIPOBE/ICHHS JIAOOpaTOpHOI pOoOOTH.

Hammu Oyna pospoOieHa Ta BHIOTOBJIEHA YCTaHOBKA JJIsI BH3HAYCHHS KoedillieHTa TEIUIOBOTO
PO3LIMPEHHS TBEPIOTO Tijla, CXeMa sIKO1 300paskeHa Ha Mail. 1.
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Man. 1. Cxema ycTaHOBKM [1JIs1 BM3HadeHHsI KoedillieHTa TeIUIOBOTO PO3IIMpeHHs TBepaoro Tia

1 - ocHOBA; 2 - CTiVIKW; 3 — BAaHHOYKA [IJIs1 BOJIW; 4 — KUIBIISA-YIIUILHIOBaYi;
5 - cTpukeHb; 6 - TBUHT; 7 - Hacajika; 8 - JaTYMK TOBIIMHOMIpa

Onuc ycmanosxu. Ha ocHOBI | BCTaHOBIIEHO JBi IUTACTMACOBI CTIifiKH 2, yepe3 SKi BiIIBHO HPOXOIUTH
CTPWKEHB 5, KOe(IIli€HT TEIUIOBOTO PO3IIUPEHHS SKOTO BH3HAYAIOTH. | BUHT O 1a€ MOXUIMBICTH (hiKCyBaTH
CTPWKEHb, a TPW HEOOXIMHOCTI — 3MIlIyBaTH MOTro BIiBO—BIpaBo. IIpW BCTAHOBJIEHHI CTPYOKHS HOTO
MPOITYCKAIOTh Yepe3 OTBOPH y BaHHOUI. JIJIT YCYHEHHS MIATIKAaHHS BOAM CITY)KaTh YIIUIbHIOIOYI Kinbl 4. [lpu
MPOBEJIcHH]I BUMiptoBaHb TOBIIMHOMIp DT156 mpuTHCKalOTh 10 HACaIKA TaKUM YWHOM, OO HOro maTduk 8
pO3TaIIOBYBABCS (aJie HE JOTOPKABCS) MOPSII i3 CTEPIKHEM.
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Ilopaodok nposedenns eumipiosanb. 30UPalOTh YCTAaHOBKY 3a CXEMOIO, IIOKa3aHOW Ha Mail. 1.
BcTaHOBIIOIOTE CTPHXKEHBb 5 TaKMM YMHOM, 1100 BiICTaHb BiJ HOTO MPaBOro KiHIM O JaT4WKa TOBIIMHOMIpa
craHoBuia 300... 800 MxM. DIKCYIOTh CTPHIKEHb Y TaKOMy IIOJIOXKEHHI 32 JIONOMOToOl0 rBUHTa 6. PerenbHo
BUMIPIOIOTh II0 BIJICTaHb 3a JONOMOTOI0 TOBIIMHOMipa. BHUMIpIOIOTh MOYaTKOBY TeMIeparypy CTPHXKHS
(TemmepaTypy HaBKOJIMIIHBOT'O CEPEOBHIIA).

HanuBatots y BaHHOUKY Boay Temmepatyporo 70 — 90°C. IlouekaBmm 2 ... 3 XB., IOKH MPOTPIi€THCS
CTPW)KEHB, BUMIPIOIOTH TEMIIEpaTypy BOIM y BAaHHOWYII Ta BIICTaHb BiJ MPABOTO KiHIS CTEP)KHSA IO AAaTUHKA
TOBIIMHOMIpa. Pi3HHUIA 3HAUEHb TEMIEpaTypH BOAM Y BAaHHOUII Ta TEMIIEPATYPH HABKOJIHIIHLOTO CEPEIOBHUIIA
JIOPIBHIOE 3MiHI TeMIIEpaTypH CTPIDKHS, a PI3HMI TO0Ka3iB TOBIIMHOMIpa — BHIOBXKEHHIO CTPIDKHI. 3a
MOYATKOBY JOBXXHHY CTPIJKHS OEpeMo JOBXHHY BiJ MPaBOTO HOTO KIiHII O TOYKK (pikcamii CTPIDKHSI TBUHTOM
6. (Xoua He Bech CTPIWXKCHb 3HAXOMUTHCA Y BOML, aje, BpPaXOBYIOUH JOOPY TEIUIONPOBIAHICTH METaly,
TeMIiepaTypa CTPHXKHS IO BCill JOBXHMHI OyAe NpPaKkTHYHO OAHAKOBOK). PoOMMO BiANOBiTHI pPO3paxyHKH.
[TopiBHIOEMO OJiepKaHE 3HAUCHHS 13 TAOJIMYHUM.

Onucana naboparopHa poOoTa Oyna ycmimHo armpobOoBaHa B HixkuHcbkoMy oOniacHOMy Jinei, a mpu

BU3HAYEHHI KoedillieHTa JiHIHHOTO TEMIOBOro PO3MIMpPEHHs CTali ofep:KyBanu 3HaueHHs Big 10-10° K™ no
15-10° K" (npu Tabmmunomy 3Hauenni 12-10°K™).
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DETERMINATION OF THE COEFFICIENT OF LINEAR THERMAL EXPANSION
OF SOLID BODIES WHEN USING A DIGITAL THICKNESS GAUGE DT156

In the article a question is examined about possibility of realization in school Physical
workshop of laboratory work on determination of coefficient of linear thermal expansion of solid.
Setting is offered for realization of such laboratory work on the basis of digital gaugemeter of
DT156 and sequence of her implementation.

A task of forming of experimental competenses of students is one of basic tasks of studies of
physics at high school, why the use of both demonstration and laboratory experiment promotes.
The special role the decision of this task is played by those laboratory works, that envisage
determination of sizes that have an important practical value. One of such sizes there is a
coefficient of linear thermal expansion of solid.

Practical determination of this size is related to some difficulties. In particular, at heating
of solid on a few ten of degrees of lengthening of bar long a few ten of centimetres, as a rule, does
not exceed a few ten(sometimes, hundreds) of micrometres. It smywye lengthening of body to
determine with large exactness, and thus, to use high-fidelity devices. Such devices are difficult for
the use students. But it follows notices, that devices that give an opportunity to define with high
enough exactness lengthening of solid at heating appeared for today, and next to that, such
devices are simple in the use and inexpensive. One of them there is a gaugemeter of DT156, that
can measure the thickness of dielectric coverages (in our work is an air-gap between the sensor of
measuring device and metallic by a bar) from 0 to 1250 mxm, and the error of measuring does not
exceed 3%.

By us laboratory work and made setting was worked out for determination of coefficient of
linear thermal expansion of solid on the basis of gaugemeter of DT156, that is successfully
approved in the Nezhin regional lyceum.

Key words: coefficient of linear thermal expansion of solid, gaugemeter of DT156,
dilatometer.
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