3. LSBMEPEHUE TENJTIOEMKOCTU METAJ1J10B U CNJ1IABOB

Tenso0eMKoCTb SIBISETCA OAHON M3 OCHOBHbIX TEMJ0MU3NYECKUX XapaKTepUCTUK
BewecTBa. [aHHble O TEM/I0EMKOCTM HEO6XOoAUMbI MpU OnNpeaeneHnn TenoBbIX
3hHEeKTOB XMMUYECKMX peakuWuii, CTEMEeHW UUCTOTbl BeLleCcTBa, COCTaBIEHUM

TennosbiX 6anaHCoOB NMpoLLEeCccoB.

I. TEOPETUYECKOE BBEJIEHUE

IloHsATHE TEMIOSMKOCTH. HpI/I MOrjIonCHUM BCIICCTBOM TCIUIOTHI, €0 TEMIICPATYypa,

KaKk T[paBWIO, YBEIMYUBACTCS, a KOIPPHUIMEHT NPOMOPIHOHAIBHOCTH MEXKIY
KOJIMYECTBOM TIOTJIOIIEHHOW TEIIoThl 00 M MOBBIIICHUEM TeMIepaTyphl d1 Ha3bIBACTCS
TermnoeMKocTrio C.

C= %0 (1)

dT
TeII0EMKOCTh HMEET PasMEPHOCTh SHEPTHS-TPpaayc . OGBIYHO BETHINHY TEIIOEMKOCTH
OTHOCAT K ONpEJEIEHHOW Macce WJIM KOJMYECTBY BEIIECTBA: I'paMMy WM MOJIIO.
Tlo3TOMY y/enbHAs TEMIOEMKOCTh HMEET pa3sMepHOCTh sHeprus-K ' -rpamm ', a MombHast
- :aHeprI/ISI-K_1 MOTIB .

Tak Kak TemjaoTa HE SBISIETCS CBOHCTBOM CHUCTEMBI, a OQ HeE SBISETCS MOJTHBIM
muddepeHmaioM, TO TEIUIOEMKOCTh B 0OOmIeM ciiy4ae B COOTBETCTBHH C €€
OTIpe/IeTICHHEM TaKXKe He SIBIISIETCS CBOMCTBOM CHCTEMBI, a €€ BETMYMHA 3aBUCUT OT Iy TH
nporecca. OmHako, B JBYyX HauOojiee BaXHBIX JUISI TPAKTUKUA TMpOLEccax MpH

IMOCTOSSHHOM [AaBJICHUH WKW IIPpU ITOCTOAHHOM 06T>CMC, TCIINIOEMKOCTD HpHo6peTaeT

CBOICTBA (DYHKIIMHM COCTOSTHUS, IOTOMY YTO B 3THUX CIy4asX MOKHO 3allicaTh paBEHCTBA
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or ), \'or or ), \ or

rae CV u CP — TCIUIOCMKOCTb COOTBCTCTBCHHO IIpU IMMOCTOSHHOM o0beMeE H npu
IIOCTOAHHOM JaBJICHHUH, U- BHYTPCHHSAA SHCPIUA U H — »>aTansnms cucteMbl. BenmuunHbl
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oT oT j MOTYyT OBITE HU3MCPCHBI SKCIICPUMCHTAJIbHO C IMOMOIIBIO KaJIOpHUMCTpA.
Vv

OObBIYHO TpoIIE MPOBOANTH M300apHUECKUE MPOIECCH, YeM H3oxopuueckue. [lortomy
AKCIIEPUMEHTAIIBHO M3MEPEHHBIE BEIMUMHBI Cp BCTPEUAETCS 3HAUUTENBHO vaiie, yeM Cy.

OpHako, Bce TeopeTHYecKHe MOCTpoeHus cBsizaHbl ¢ pacderoM Cp. [lpu cpaBHeHHH



pE3YJIbTAaTOB TCOPETUUYCCKOI0 pacdyera C OKCICPUMCHTAJIbHBIMHU JOaHHBIMKU HAI0

HCII0JIB30BAaTh COOTHOIICHHUC
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o VT
Cp,-Cy= T ,
rae o= %(g_T)p — TepMHUeCKUi K03 PHUIIHEHT 0OBEMHOTO PaCIIUPEHUs,
1
B= —;[a—z — U30TEePMHUYCCKUNA KO(DPHUIHMEHT 0OBEMHOTO CXKATHSI,
T

Jnst mpakTrdeckoi oueHku pazHoctd Cp — Cy, Kak MPaBUIIo, 1O0CTATOYHO 3HATH MOPSJIOK
9THX BelnWuuH. [Ipu HU3KHX TemmepaTypax 3Ta pa3HuIla OOBIYHO MPEHEOPESIKUMO Maja,
OJIHAKO C YBEJIMUYEHUEM TEMIEPATyPbl CTAHOBUTCS 3aMETHOM.

Jns pemieHus 3agadyd MO SKCTPANOALMU HKCIEPUMEHTANBHBIX JaHHBIX Ha
oOmactu, [UIs KOTOPBIX TakHWe 3HAYEHUS OTCYTCTBYIOT, HEOOXOJWMO HUMEThH
byHKIIOHAIBHYI0 3aBUCUMOCTE Cp OT 7' B aHATUTUYECKOM BHUJIE.

Br16op (QyHKIIMOHANBEHON 3aBUCUMOCTHA WJIM MaTeMaTHUYeCKOW MOJENH JOJHKEH
OCHOBBIBATHCSl Ha OIpPEJIEIEHHBIX (pU3nUeckux npeanocsuikax. s annpokcumanuu Cp

OT TEMIICPATYyPbI OOBIYHO HCIIOJIB3YIOT MOJIMHOMBI:

C,=a,+a,T+a,T* +... (1)
C,=a,+a,T+a,T™"*+... )
C,=a,+a,T+a, T +... 3)
Cr=a,+a,T+a,T7° +a,T> +...,uT. I 4)

B Hacrosiee BpeMsi HET JAOCTaTOYHO CTPOTOro (Pu3M4ecKOro 0OOCHOBAHHS ITHUX
MaTeMaTuieckux Mozenei. [loatomy paccMoTpuM, Kakue CyIIeCTBYIOT CIIOCOOBI OIICHKH
Y TIOJIXOJIbI K ONMCAHUIO TEMIIEPATYPHOUN 3aBUCUMOCTH TEIJIOEMKOCTH.

TennoeMKoCTH BEWECTB MOTYT OBITh pPacCUUTaHbl METOAAMHU CTATUCTHUYECKOU

TepMoanHaMuKu. CrpaBeyIMBO BbIpaKEHUE
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rae 7 — CyMMa 1o COCTOSAHUAM CUCTCMBI.



Pacyer C, B cilydae OJHOATOMHOTO KpPHCTaUIa MOXHO IPOBOIUTH B pPaMKax
Mozenedt OuHmTeiiHa wunu JleGas. B Moxmenu DiHImITEeHa mnpeamnonaraercs, 4To
KpUCTAJTMYECKasi perieTka cocTouT u3 3N HEe3aBUCHUMBIX OJUHAKOBBIX TapPMOHHYECKHUX
ocuWIIATOPOB. OCHMIIIATOPBI — 3TO aTOMBI, KOTOPBIE COBEPIIAIOT KOJeOaHUs B y3lax
pemretku. KonebaHus Ka)ao0ro aToMa MPOUCXOAAT HE3aBUCUMO OT KOJICOAaHUH COCETHHMX
aTOMOB U KoyieOaTeIbHOE JBM)KCHHE W30TPOITHO (YacToTa BCeX KojeOaHWN OJMHAKOBA U
paBHa V). [l mogo0HOM cucTeMbl CyMMa IO COCTOSIHUSIM Z paBHa

Z=0"4
rae O - cyMMa 10 COCTOSTHUSIM OJTHOTO OCIHUITISITOpPA, KOTOpast MOKET ObITh paccunTaHa
10 U3BECTHOM 4acTOTE KOJIeOaHUS V.

Takum 06p330M, B paMKax MOZACIIN DWHITEHHA MOSIBIIIECTCS BO3MOKHOCTH pacCcunuTaTb

TEIUIOEMKOCTh aTOMHOT'O KPUCTaJIa C IIOMOLIbI0 ypaBHeHus (3):

_3RO/T) e

Cy (eG)/T _1)2 ’

)

hv N .
rae® = . XapaKTepUCTUYECKask TeMIeparypa DUHIITENHHA.

[Tpu BeICOKOW Temmeparype (®/T — 0) Cy npubnmxaercs K MpeneIbHOMY
3HaueHuto 3R. PaBencrBo Cy = 3R xopoio cornacyercs ¢ 3akoHoM Jliononra u Iltu,
KOTOpBI€ BIIEPBBIE YCTAHOBMJIM 3KCIIEPUMEHTAIbHO, YTO JUIS OJHOATOMHBIX TBEPABIX
kpuctayuindeckux BemecTB Cp~26.4 JDx/Monb K. VYpaBHenuwe (5) maer xoporine
pe3yJIbTaThl B 00JIACTH BBICOKUX TEMIIEpaTyp, OOBACHSAET CTPEMIICHHE TEIUIOEMKOCTH K
Hymo npu 7 — 0, oAHAKO XOJ HM3MEHEHHUs BOJM3M aOCOJTIOTHOTO HYJIS OIHCHIBAET
HEMPABHIILHO (9KCIIOHEHTa BMecTo ol”).

B w™openu JleGas aToMbl B KPHUCTAJUIMYECKOW pEIIETKE KOJIEOTIOTCS HE C
OJIMHAKOBOW YacCTOTOH, a B HEKOTOPOM HMHTEpBaia 4acToT OT 0 10 Vyaxe = Opk/h (Op —

XapakTtepuctuieckas temreparypa [lebas) m (yHKIus pacnpeneneHusl Mo 4YacToTaMm
V2

3
VMaKC

uMeeT Bun g(Vv) = mpu V < Vyae B 2(V) = 0 mpu V> Vyae. Mogens JleOas

MMO3BOJICT PaCCHUTATh CYMMY 110 COCTOSAHUSAM Z IJIL KpUucTaJlia. OKoOHYATEIBHOE

BeIpakeHue st Cy B monenu JleGast:
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rjae xzﬁ. Wnterpan B aHanuTH4YecKOM BHUIE HE Oepercs, W ero pacCuMTHIBAIOT

NpUOIMAKEHHO. DTO YpaBHEHHE XOPOIIO OMHUCHIBACT SKCIEPUMEHTAJIbHBIE JIaHHbIE, B
gactaoctn Cy ~ T° npu 7' — 0. /1 MHOTHX BELIECTB KOMHATHAas TEMIIEpaTypa BBILIE

XapaxkTepucTuyeckon, u npaswio [Jrononra u [ITy yxe mpakTUUecKu BBITIOJHSETCS MpU
298 K.
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Puc. 1. AToMHasl TENI0EMKOCTb HEKOTOPbIX TBepAbiX Ten Cy (kan/monb-K) B

3aBUCUMOCTM OT T / Op.

O6bryHO ®p OOBIYHO HAXOMAT TYyTeM TMOJTOHKH HAOIIOJAaeMbIX 3HAYCHHM
TEIUIOEMKOCTH K Qopmysie, naBaeMoil Teopueid J[lebas, B TOYKe, TI/e BeIMYUHA
TEIUIOEMKOCTH COCTABJISICT MOJIOBHHY OT 3HAYE€HHUs, COOTBETCTBYIOIIETO 3aKOHY J{romoHTa

n IItn. Xapakrepuctuueckue Temneparypbl ®p HEKOTOPBIX MPOCTBIX BELIECTB

IpeJCcTaBIeHb! B Ta0ue 1.

Tabnunuya 1. Xapaktepuctudyeckme TemnepaTtypbl [ebas [DPU3MKO-XMMUYeckmne

cBoKcTBa anemeHToB. CnpaBoyHUK noa pea. I'. B. CamcoHoBa, HaykoBa lymka, Kues,
1965.]

BemectBo | Anmmaz | Al Si Ti | Ni | Zr | Nb | Mo | Pb | Hg | Cu
®p, K 1860 | 420 | 670 | 430 | 465 | 310 | 250 | 470 | 90 | 75 | 315




Xapakrepuctuyeckass Temmneparypa ©p 3aBUCHT OT IUIOTHOCTH KpHCTaUIa U
CKOPOCTH paclpOCTpaHEHHsI yHpyrux KosiebaHuii B HeM. ATOMHas TEIUIOEMKOCThb
TBepAbIX Ten Cy sBJsSeTcs YHUBepcaidbHOU (yHkimer 7'/ ®p. ITo 3HAUUT, UTO KPUBHIE,
BBIpaKAIOIME ATy 3aBUCHUMOCTH JUIS pa3HBIX BEIECTB, coBmanaioT (cMm. puc.l). Cp B
ormmune oT Cy TakuM CBOHCTBOM He 00JaJaloT, T. K. 3aBUCHT €mle H OT
VH/IMBHTy aJIbHBIX KOHCTaHT BEIIECTB.

CocraBmnsitonasi 3JMEKTPOHHOTO BKJIAJa y METaUIOB 3aBUCUT OT 1 CIEAyIOUINM
obpazom: C.=yT. IIpu oOBIYHBIX TEMIIEpaTypax OHa HAMHOTO MeHblIe Cgy, U €0 MOXKHO
npenedpeub, a Ui Takux MetaiioB kak Cu, Al oHa mpeobnagaer BOIU3M abCOMIOTHOTO
HYJIS (YAl = 1.35-1073, You = 6.90-107 I[)K/MOJ'II)-Kz).

IIpu Hm3kux Ttemmeparypax (0—5K), mnpeneOperas BKkIajgaMu OCTaJbHbBIX
COCTAaBIISIOIINX, UMEEM

Cy=Cq+ Ce=BT° +9T.

Jns onucaHMsl TEMJIOEMKOCTeH BEIIECTB B KHAKOM COCTOSHUHM B HACTOsIIEE
BpeMsi He cyulecTByeT Qu3nuecku oOocHOBaHHOW Moxenu. Ilostomy, ecium Her
HA/IKHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX, TO TEIJIOEMKOCTh XUIKOCTH MPUHUMAETCS HE
3aBHCALICH OT TEMIepaTypbl U MOXXET OBITh OIIEHEHA MO CyMME BKJIAJOB OTAEIBHBIX
MHKPEMEHTOB, BXOJISIINX B COCTaB MOJIEKYJIBI.

VkaxeM elle HEKOTOpble SMIIMPUYECKHE IIpaBHJIa, IMOJIE3HbIE IPU OLEHKaX
TEIUIOEMKOCTH MHOTOQTOMHBIX KPUCTAJIJIOB U KHJIKOCTEH.

IIpaBuno Komnma: TEMIOEMKOCTh BeIIeCTBa paBHa CyMME TEIJI0EMKOCTEeH

3JIEMEHTOB, BXOIALIMX B €ro cocraB. B wacTHOCTH, 3TO mpaBuio o3HayaeT, 4yTo ACp
pPEaKLUU C y4aCTHEM TOJIBKO TBEPABIX UAM KUIKUX BELIECTB NPUOIU3UTENBHO paBHO 0 1
cienoBarenbHO A Takoill peaklMM IPAKTUYECKH HE 3aBUCUT OT Temmeparypsl. [Ipu

MOJICYETE CYMMBI BKJIAZIOB CIIEAYET MOJIb30BAThCS TAHHBIMH TAOIHIIB 2.
Ta6bnuua 2.
DeMeHT C H B 0] Si F P

Cv (Ix/monb-K) 7.5 96 | 11.3 | 16.7 | 20.1 | 209 | 22.6

[To coorHomennto Komnu Cy TBEpAOTO COEMWHEHMS, COCTOSIIETO W3 1 aTOMOB,

MO>KHO OIICHHUTH 110 (opMyIie



Cy =1(25.9 +26.8)-n (JIx / Mmonb-Tpan)

B obmem ciyuas mnst 7 > 300 K TpeOyercs yuyuThIBaTh MOYTH BCE BKJIAIbl B
TerioeMKocTs U s anmnpokcumanuu Cp(7) ucnonb3yroTes Boipaxkenus tumna (1) — (4).
ToyHOCTh ammpoKcUMalMi JIEKUT OOBIMHO B mpenenax 3%. YBeluyeHHE Yucia
BapbUPYEMbIX MapaMeTPOB B AMNPOKCUMALMOHHOW 3aBHCUMOCTH YJIy4YIIaeT YHCICHHOE
ONMCAaHUE TEMJIOEMKOCTH, HO 3aTpPyAHsET OSKCTPANOJALMI0 Ha Jpyrue o0JacTu

TeMIeparyp.

II. SKCIIEPUMEHTAJIBHASI YACTD

1. ITpuHIMIIHATBEHBIE OCHOBEI METOAA M3MEPSHMS M OIIMCAHNE HDI/I6OD3.

Namepurens Termoemkoctn UWUT-C-40 mpencraBiser coOod  TUHAMHYECKHI
KaJlopuMeTp ¢ anuabatudeckoir oOomoukoil. Bo Bpems paborel mpubopa ero
HarpeBaTeIbHbIA MIEMEHT IUIABHO HArpeBacT U3MEPUTEIBHYIO SYEHKY C IIOMEUICHHBIM B
Hee oOpaszinoM. TeruioTa mepemaercss OT HarpeBareis K oOpasily uepe3 CHelHaIbHYIo
METAUTMYECKYI0 PAaBHOMEPHO IMPOTPEBAaEMYI0 IUIACTUHY, HA3bIBAEMYIO TEIJIOMEPOM.
Teruomep sBisieTcss JTHOM U3MepUTeNbHOM sueiiku (puc. 2). Bce ocranbHble
MOBEPXHOCTH M3MEPHUTEIBHON SYEUKH OKPYKEHBI BO3IYIIHON 000JIOYKOM, TeMIieparypa
KOTOPOW TMOJIEPKUBAETCS PaBHOM Temmeparype oOpasma. Takum oOpazom, oOpasen
OKa3bIBaeTCsl B aguabaTHdeckoil 000JI0uKe M BCS MOdy4daeMas TEIUIoTa HJET TOJBKO Ha
MOBBIIICHUE TEMIIEPATYPHI TUYCHKU C 00pa3OM.

B kaxnaplii MOMEHT BpeMeHH TeMmIiiepaTypa oOpas3lla HUXKE TeMIlepaTyphl
HarpeBaTessi, YTO CBS3aHO C KOHEUHBIM 3HAYCHHEM TEIJIOEMKOCTH oOpasia, TO €CTh
TemnepaTypa oOpasma '"3amas3abBacT" OTHOCHUTEIBHO TeMIleparypbl HarpeBatens. [lpu

9TOM, 4YEM BBIIIC TCINNIOCMKOCTD 06pasua, TEM OOJIbIIIE BpCM: "331'[3.3):[I)IB3.HI/I$[".
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Puc. 2 Cxema usmeputenga tennoemkoctn UT-C-40

Temmomep — 3TO YCTPOHCTBO, ¢ TOMOIIBIO KOTOPOTO (PUKCUPYETCS IOTOK TETUIOTHI,
repenaBaeMoi OT HarpeBaTels K siaeiika ¢ oopasmoM (puc. 2). B HeM pacrmoyioxkeHsl Tpu
TepMomapel: TepMmorapa | TMoOKa3blBaeT TeMIepaTypy Harpesarens, tepmomapa II -
TeMIiepatypy obpasia, a repmonapa III cBsizana ¢ repmoperymnstopom. [lone Temnepatyp
BHYTpU TeIUIOMEpa - CTAIl[MOHAapHOE, TaK KaK pPa3orpeB IPOU3BOJUTCS JIOCTATOYHO

MCIJICHHO, a TCIINIOEMKOCThb TCIUIOMEPA 3HAYUTCIBHO HHWIKE TCIIJIOCMKOCTHU o6p33ua.

Benmnuuna termoBoro motoka, Q / t (Ix/cek)

2 = KTV )

t
ra€ v — pasHuia TEMIICparyp 06pa3ua M Harpesarcisi, 3aBUCAIAA OT TEMIICPATYPBI
Harpesarecis, Kt - mocrossHHAS an6opa, IIPEACTABIIAOIIAA coboit BCIIMYMUHY TCILUIOBOI'O

o -1 -1
MOTOKE Yepe3 TeIIOMep MPU €IMHUYHON pa3HULIe TEMIIEPATYp, (FHEPTUsi-CeK -Trpag ).

TernoBoil NOTOK, MNPOXOASIIMKA dYepe3 TeIUIOMepP, MHPUBOAUT K IOBBIIICHUIO

TEeMIIepaTyphbl S4EHKH ¢ 00pa3omMm
Q =Co6pb06p + Caubay = K
p 06p“obp a4 TV,

rae b; = v; / T, — CKOpoCTh HarpeBa oOpasia uiau sYeiku. Torma TeroeMKocTh o0pasia

paBHa:
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TEMNEPATUPA
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Puc.3.

Ecnu nepemnan TeMIeparypbl HEBCIIUK, TO CKOPOCTb HArpcBa 06pa3ua U s'YeuKuU

MO>KHO MIPHHATH PaBHBIMHE (pHC. 3)

Co =—1-C

o0p b sq °

Bpemst 3ama3gpiBaHMs  TeMIlepaTrypbl 00paslla OTHOCHUTENBHO TEMIIEPaTyphl

HarpeBarens

C06p =K1 C

o6p ot

Takum oOpasom, Ui ONpeAeTeHUs] TEINIOEMKOCTH o0paslia HyKHO OIpeIeluTh
BpeMsl 3ama3/ibIBaHUs TEMIIEPATYPBI Togp. (€ TOUHOCTBIO 110 0.1 cek), a BenuuuHbl Kt U Cyy
ABIISIFOTCS. IOCTOSIHHBIMM IIpUOOpa U ONpPENENSAITCd U3 KalUuOpOBOYHBIX OIBITOB C
IIyCTOM Aueikoil U ¢ 00pa3LioM U3BECTHOM TEIIOEMKOCTH. [t onbITa € ITyCcTOH siueiikoit

C06p = KTTO _Cﬂ'{ = 0’

rae To — HU3MEpdACMad BCJIMYMHA. [[J'Ii[ OIIbITa C OJ3TAJIOHHBIM 06p33L[OM W3BECTHOM

TEII0eEMKOCTH C,;
Cor = K1Tyr = K170 = K1 (91 — 70) 5

C3T

Kp=—21
Tor — 10

2

rac 1, — U3MEpACMan BCIMYNHA.



2. Ilopagok npoBeaeHNs U3MEPEHUN

1)

2)

3)

4)
5)

6)

7)

8)

9)

BxurounTs 070K nmuTaHUs NpuOOpa U rajJbBaHOMETP Ha)KaTHEM KHOMNKH '"ceTb'" Ha
KaXKJOM U3 HHX.

[IpunonHATh M NOBEPHYTh BOKPYT OMNOPHOM INTAHTM KOJIMAaK OOOJIOYKM Haj
U3MEPUTENHHON UYCUKOU.

BceraButh B sueiiky m3aMepsieMblii 00paser], mpeIBapuTeIbHO B3BECHB €r0 U Clerka
CMa3aB CHJIMKOHOBOW cMa3koil ( 10O y3HaTh y COTPYIHHKA MPAKTHUKyMa Maccy
MOJIy4EeHHOTO 00pasIa).

[110THO 3aKpBITH KOJIMAK, IPOBEPUTH DIEKTPUUECKOE COSIMHEHUE €T0 C OIOKOM.
VYcTaHOBUTH NEpeKitoyaTesb TEMIEpaTyp Ha HadalbHYIO Temreparypy. B ciyuae
n3Mepenuss oT —100°C HajeTh Ha KOJMAaK OXJAAUTENbHBIN pe3epByap C >KMIKUM
a30TOM, KOTOPBI Tocye oxJaxkaeHus oopasua (uepe3 10-15 MUHYT), CHSATB.
BrurrounTth KHOTMKY "HarpeB" OJOKa NMHTaHUS C TOMOIIBIO BOJBTMETpa OJOKa
MuTaHus (CJeTKa OTTAHYB TEepeKItodaTelb Ha ceOs), YCTaHOBHUTh HadaJlbHOE
Hanpspkenne Harpesatens (20 B mpu pabote ot —100°C u 40 B mpu pabote ot
25°C).

[ToctaBute mepexmouarens "M3mepenwe" B monoxkenue "#;" (Temmeparypa
HarpeBarens).

[Ipu nmpoxoxkaeHuun CcTpenaku ranabBaHoMmeTpa depe3 "0" BKIIOYUTH CEKyHAOMEP U
cpady Ke YyCTaHOBHTH Tepekimouarens "M3mepenme" Ha "6," (Temmeparypa
oOpasra).

IIpu npoxokaeHun CTpesku rajibBaHoMmeTpa udepe3 "0" BBIKIIOYHUTH CEKyHIOMED,

3anucaTh IMOKa3aHus CeKyHaoMepa B Tabnuiy 1.

10) Oneparuu "7", "8" 1 "9" MOBTOPSAIOTCS I OCTATBHBIX HHTEPBAJIOB TEMIIEPATYD.

11) ITocne nmocneaHero u3MepeHus oTxarh KHonky "Harpes".

12) YcTaHOBUTH MepeKIoYaTellb HarpeBarTessi B HyJIEBOE MOJIOKEHHE.

13) YcranoButs nepexitoyarens "M3mepenue"” B nonoxenue "Ycr. 0".

14) BeikitounTh OJIOK TUTAHUS U TATBBAHOMETP.

15) OTKpBITH 000TOYKY-KOJIAK ISl OXJIAXKACHUS PUOopa.



II1. 3BAITUCH U OBPABOTKA DKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB
PesynbraThl SKCIIEpUMEHTa ¥ KAJIMOPOBOYHBIX JAHHBIX 3aHOCSTCS B TaOuuUIly 3 (CTONOIIBI
1,2,3). [lanee paccYUTHIBAIOTCS U 3aMOIHAIOTCS CTOJIONKI 4, 5 1 6.

(ykazartb: mpubop Ne..., m - macca oOpasia ... T, Ne obpasua ...).

Tab6nuuya 3. Pe3ynbTaTtbl ONbiTa N0 M3MEPEHUIO TEMNOEMKOCTU

t,°C o, KT’I ) |-t | Cp=Kr(tr—10) | M~ C/H}'M,l
cek | JIx-cex K~ Jx-monb K™
25°C
KanmnbpoBounbie
--------- JIAHHBIC MTPUIAraloTCs
300°C K npubopy

Oue}ma NOrpeIHOCTH ONpeacJaeHus TCNJI0EMKOCTH MeTaJlJia.
CucremaTuyeckas OIIMOKa IIpyu HU3MCPCHUAX CKIAAbIBACTCA W3 TPEX BCIWMYHH:
OIINOKHU B HN3MCPCHUN BPCMCHU 3alla3IbIBAHUAA, OIIINOKH B OMpPEACIICHUN TEMIICPATYPHhI,
OIIMOKHM B3BEIINBAHMUS. HaI/I6OJ'II>HIYIO IMOrp€HOCTL BHOCHUT ommbKka B N3MEPCHUU

BpeMeHU 3amna3abiBaHus (okoio 20%). DTa ommbOKa 3aBUCUT OT TOYHOCTH U3MEPCHHS.

IV. IPEACTABJIEHUE PE3YJBbTATOB PABOTbI
OTuet 0 paboTe TOKEH BKIIOYATh!

1.  Kparkoe onmcanue paboThl C MPUBEIEHNEM ypaBHEHHUH B (OPMYII, IO KOTOPHIM
OyIyT IPOBOJUTHCS BCE PACUETHI.

2. Pe3ynbTarhl KaIOpUMETPUUECKOIO OMbITa (Tabnuua 3)

Kpowme storo, cnenyer:

3. IlpoBectn anmpoKCHMAaLMIO HKCIEPUMEHTAIBHBIX PE3YyJIbTaTOB HEKOTOPOMH
byHKIMEH (B MPOCTEHINEM Ciydae — JTUHEHHOI) U OmpeieeHne KOPUI0pa OIMIHOOK.
Ouenka Bo3MoxkHOCTH dKcTpanossauuu C, = f(T).

4.  CpaBHMTHb  pe3ynbTaThl C  JMTEPATYpPHBIMM  JaHHBIMHU. ['paduyeckoe
IIPEICTABIICHUE PE3YJIbTAaTOB:

a) nocrpoenue 3asucumoctu C, = f(T);
6) mnoctpoenue 3aBucumoctn C,=f(I'/O,) (Op — XxapakTepHUCTUUYECKas

temnepatypa [lebast); cpaBHEHUE MOIYYEHHOW 3aBUCUMOCTH C puC. 1
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5. Paccuurars Temnocogepkanue H; —H,,, (4MCIEHHOE WIM aHAIUTUYECKOE

WHTETPUPOBAHHE).
6.  Paccuurarh S, IIpU U3BECTHOM 3HAUYEHHUH S .
7. llpoananusupoBath 3HaueHuit C, u C, = f(I') c TeopeTHYeCKUX MO3ULHIi,

IMPOBCPUTH BBITIOJIHCHUEC IIpaBUJIa I[IOJ'IOHFa u IlTu.
8. HpOBepI/ITb npaBujIO0 aAJUTUBHOCTHU TCIINIOEMKOCTHU (HpI/I pa60Te CO CIlJIaBaMH,

CJIOXKHBIMH BCH_ICCTBHMI/I).
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