FI1TABA 7
OCHOBHBI YYEHHSI O TEIUJIOTE

Yxe B JOoHAYYHOM ONBITE OBWIO HU3BECTHO DAasjidyde
MEXAY TEIJIBIMU M XOJIOAHBMHU T€JaMH ¥ YpaBHOBEILHBA-
Hil€, KOTOPOE HACTYIAJI0 UPH CONPHKOCHOBEHHH PasJIMuHO
Harpersix Tesl. BhjIo H3BECTHO jaxe, uTo ecyd Teso A Ha-
XOJMTCSL B TEIUVIOBOM PaBHOBECHH C NByMSl JIPYIHIMH TE€Ja-
v, B u C, 7o Bu C Takxe HAaXOusITCs B PaBHOBECHH Me-
KAy cobofl. DTO IMIUPHUYECKOE 3HAHHE €IE IO NOSBJICHHUS
COOCTBEHHO HAYYHOT'O MCCJIENOBAaHHSI UPUBEJO K YCTaHO-
BJICHHIO «CTENeHeH TEeIJIOTh» fHa OAHOMEpPHOH IIKale, T. €.
K CO3JaHUI0 KAYECTBEHHOrO MOHATHSI TeMIleparyphl, LpH
KOTOpPOM MOKHO OBIO TOBOPHTHL 0 GoJiee BHICOKOH WJH
6oJiee HI3KOR TeMuepaType, He CBI3HBasg €€ ¢ Mepoil M
YHCIIOM.

C BO3HMKHOBEHHEM HAyuYHOTO HCCJENOBAIKS [IOSIBH-
Jach NOTPEGHOCTL USMEPATH TEMNEPATYPY KOVIHUECTBEHHO.
lanuneo Tanuneit (1564—1642), Epanxenucra Toppu-
uesn (1608—1674), Otto I'epure (1602—1686) u mHO-
rHE HX COBPEMEHHUKH CTPEMUINCHh NOCTPOHTH TEPMOMETPE;
B OCHOBY OHU IOJIOXKIJIA TEIJIOBOE PACHIHPEHHE KUNKOCTELH
H rasoB, KOTOPHIM B GOJIBIIUHCTBE CJIYUAEB IOJIB3YIOTCS U
cefiuac. TlpaBna, B 3THX NEPBHIX TEPMOMETpPAx He ORLIH
yCTpaHeHB MHOTHE NOGOYHBIE BJIHSIHHS, HAlPUMEp BJIHs-
Hie JABJIEHHS] BO37yXa, M [03TOMY OHH J[aBaJiil JIHIUb
YCJIOBHO NPHMEHHMBIE pe3yabTaThl. [IpUXopuioch Takike
CTAJIKHBATBCSl ¢ TEXHHUYECKUMH TPYJHOCTMH COTJ1ACOBA-
HUSl MOKAa3aHHH TEpMOMETPOB OJHOH M TOH K€ KOHCTPYK-
nuu. [lepBEIM, KTO OpPeOfoJes 3TH TPYOHOCTH H RCSKHUE
Hapyllalollue BJIHAHHSE M TCM CaMblM CTaJd OCHOBaTe-
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geM tepMmoMerpui, 6w TaGpuane [laausap Papenrefir
(1686—1736), pa6ors kotoporo otHocsTest K 1709 1. Ero
KOHCTPYKLHSI NPHMEHSIETCS] U Ternepb B KOMHATHBIX TEpMO-
MeTpax. D710 OBJIO [IEPBHIM IIAroM HayKH O TEIJIOTE.

DTN TEPMOMETPH JaBaJjid BO3MOKHOCTE YCTAHOBUTH
[OCTOSIHHEIE METKHM Ha TeMieparypHOll InKaze, 4ro OBbLIO
ueM-T0 NOJOGHEIM OTKpHTHIO JHHUE @PpayHrodepa B
ciektpe (1. 4). DTH METKH CONOCTAaBJISNINCh C YHC-
JiaMH, HO BCErja ocTaBaJjach OfHa npobsema, HMEOLLasl
CXOJCTBO C npo6ieMoit U3MepeHuss BPEMEHH, HECMOTps Ha
YUCTO SMUMPHUECKHIl xapakrtep HOHATHSA TeMIepaTypbl.
Berns B o6oux cayuasix — TaK ke, KaK U B CJydyae CIHeK-
Tpa — GHU3NKA CTOUT Nepe] ONHOMEPHBIM KOHTHHYYMOM H
JIOJIIKHA OXBATHTEL ero Mepoil B yncioMm. W 3xecy Benymum
SIBJIIETCS] CTPEMJICHHE MPUCIIOCOOUTD 3TY CHCTEMY Mep AJsl
BO3MOXKHO GoJiee npoctoil (OpMYJHPOBKH 38KOHOB [pH-
poneL.

Ho Gonee crapwie TeMnepaTypHBE HIKaJgel GBUJIM BCe
6e3 HCK/MOYEHNS] MPOU3BOJNBHEIMU. [IpOH3BONBHBIM SIBJISI-
JIOCH y3Ke TO, YTO MMEHHO TENJIOBOE pacUIMpeHHe HCIOJb-
30BaJIOCh AJSl U3MepeHusl TeMrepaTyphl. Benb 3ty poJib
MOIJIH BHIIOJHSTH U JIPYTHE CBONCTBA TeJ; LJisl BHICOKUX
WM KpaliHe HH3KHUX TEMIepaTyp B HacTosilee BpeMs 4a-
CTO BMECTO PAaCHIHPEHUs NPHMEHSIIOT 3JEKTPOABHIKYILYIO
CHJIY TEPMO3JEMEHTOB WM 3JEKTPHUYCCKOS CONPOTURJECHHE
6osroMmeTpruueckoil nposodioku. [lpu ucnodb3oBaHuu TENJO-
BOTO pACIIHpEHUs] [POU3BOJ 3aKJIOUaJcs U B BHGOpE
TEPMOMETPHUYECKOTO BEnlecTBa: PTyTH, crnupra, rasa. [Ipo-
H3BOJ OTYacTH OB yCTpaHeH, Korjla NPUMEHUJH «HJeaJb-
HBblE ra3bl»; WX TEIUVIOBOE PACHIHPEHHE MPOHUCXONHUT OJHHA-
KOBO, KaK I10Ka3aJii u3MepeHus], onyb6aukoBanubie B 1801 r.
Jlxonom [lanvromom (1766—1844) u 8 1802 r. )Kose-
¢oum Jlyu Teii-Jlioccakom (1778—1850). B 1842 r. ¢ mo-
BLIICHHOH TOuHOCTBIO HMX noxrsepiun lenpux I'yeras
Marnyc (1802—1870) u wesapucumo ot Hero Aunpu Buk-
Top Penno (1810—1870). 3neck uMeloT neJo, 1o kpaitei
Mepe, cO CBOHCTBOM He 00HO20 Tena. st atoli upobnembl
SIBJISIETCAL BTOPOCTENCHELIM, NPUHUMAETCS JIH 32 HyJIEBYIO
TOUKY LIKaJbl TeMIepaTtypa onpeiesieHHOH oxJaxnamnme
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CMeCH, Kak 370 Hejaer Papenrelit, i Touka 3amepsa-
HHS BOJBI, Kak 310 nejaiot Petne Peomiop (1683—1757)
u Aupepc Lenscuii (1701—1744). Hpyroft ¢ukcupoBat-
HOH TOUKO#l CUMTAETCs TeMIeparypa KuIsnleHd Bouwl: 212,
80 uwnu 100 rpamycos. IlpoGnema Gbina pelleHa Juub B
1854 r. BTOpPHM 3aKOHOM TEPMOAMHAMEKH, O KOTOpOM 6y-
Jer peur B raase 9. OH NO3BOJHN BBECTH ©CTECTBEHHYIO
TEMICPATYPHYIO IUKany AJs1 M3MEPeHHs] KOJHYCCTB Tell-
JIOTHL.

Brepoit Gonpmofl miar B yueHHH O TEIUIOTE CAesal
Bckope nocae 1760 r. Txozed Bask (1728—1799), xoto-
pHIl fICHO yKasajl Ha pasguuue MeXAy KOJHYIECTBOM
Telsia u teMmneparypofl. Exununa kKomuuecTBa TEIIOTH —
Kanopusi — Guljia onpenesieHa Kak KOJHUECTBO TEIWIOTH,
KOTOpOe HarpeBaeT OpuH TPaMM BOAH HA OJUH Tpanyc
Llenscus. CorfiacHO 3TOMY ONpENeNeHUI0 OHa 3aBHCHT OT
H3MEPCHUSI TEMIepaTyphl, HO TOJBKO KaylHMcsi obpa-
3oM. OtkpruiTiie Maiiepom B 1842 r. 5KBUBaJNICHTHOCTH TEI-
JIOTHl U SHEPTUHU JAJ0 BO3MOKHOCTb U3MEPSTh KOJUUECTBO
TEIIOTHl MEXaHWUCCKUMH ejHHHIaMH., 1akuM o0pasom,
U3MEPEHHE TEMIepaTypel NPUHLMIMANBHO OBJIO TaKKe
CBEJICHO K MEXaHMUeCKoMy HM3MepeHuio. KyiaccuuecKuM uH-
CTPYMEHTOM JJisl M3MEpEHUS] KOJUYECTBA TEIUIOTH SIBJISICT-
csl JensiHoi Kanopumerp, onucasgulid B 1780 r. AHTyaHoM
Jlopanom JlaByaswe (1743—1794) u Ilvepom Cumonom
Jlarnacom (1749—1827). Tlousitua ynenvHOH U CKPHTOH
TEIIOTH NPH TasHUU M MCIapeHUU OB BBEICHB HE3aBH-
cuMo Apyr ot japyra baskom u U. K. Buabke.

OcTanoBuMCcsl HECKOJBKO MNOApOOGHEe HA ONPELEJICHU,
KOTOpOe faeT TeMIepaType BTOpPOE HAuasno TepMojuHa-
muru. Ilpu sTOM paccMmaTpuBarT OGpaTUMHE KpyrosBoH
npouecc, B KOTOPOM TeJO CHauasJa paciuupsieTcsl U30Tep-
MHYECKH, NOJydasi ONpeneseHHoe KOJHYECTBO Temnia, a Io-
TOM IIPOJOJIKAST PAacIlUPsTECS 6e3 MOAY4YeHHs HJH OT-
[aud Temja, 3aTeM MpH OTnaue TeIyia H30TEPMUYECKH
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CXKHMaCTcsl H, HaKOHEell, HCTbITLIBAEeT AaJbHEHUIeE CxKaTHE
6e3 TenyioBoro ofMeHa ¢ OKpymawomeil cpelnol kak pas
TakKUM 00pa3oM, YTO BO3Bpallaercs B HayaJibHOE COCTOsI-
are. CoryiacHO ONpeJesieHwIo, TeMIepaTrypsl 060HX H30-
TEPMHYCCKUX M3MEHEHHH COCTOSIHHS OTHOCSTCH MEMK]y CO-
60l Kak moJydeHHOE KOJIMYECTBO TEIJia K OTXAaHHOMy. 3a-
KOH YyCTRHABJHUBAET, YTO 3TO OTHOLIEHHE HE 3aBHCHUT OT
pona Tesa, KOTOpPOE IOJABEPraloT KPYroBOMY NPOLeCCY.
Temneparypa onpenensiercsi ¢ MoMouisio kKoaddunpenrta
NPOIOPIMOHANBHOCTH, KOTOPBIH BBIGHPAIOT TaKUM 06pa-
30M, 4TOGHl pasHOCTb TEMIEpaTyp MEeXIY TOYKAMH 3aMep-
3aHH# M KAneHHss Bousl paBusiniack 100 rpamycam. Tax
noJsy4aercs abCOMIOTHAsi TePMOJAMHAMHYECKasl TeMIepa-
TypHas WkaJja; naa ['epmanun oHa sakpemsieHa B Kaue-
cTBe OQHUIHAJBHON IIKANBl IOCYLAPCTBEHHBIM 3aKOHOM OT
7 aBrycra 1924 r. Vsmepenusi noxkasuBaloT, UTO TOYKA 3a-
MEp3aHHsl BOIBl MO 9TOH WIKaje coorBercTByeT 273 rpa-
nycaMm. Jlng oObIIeHHOH KUSHH € 9TOH ILIKaJOR JO-
CTATOYHO XOpOILIO CONJIACYIOTCSI JaHHBIE pPTYyTHOrO M
CIHPTOBOTO TEPMOMETPOB, HMEIOIMX maedeHusi 1o Llenn-
CHIO.

O6a xosHyecTBa TEIUIOTHl, HOCPEUCTBOM  KOTOPBIX
onpejeJsercsl TeEMIeparypa, fBJSIOTCS, KaK [0Ka3HBaeT
OIBIT, BCErja NOJIOXHUTENbHBIMH BesnunHami. He cymte-
CTBYET HHKAKHX OTPHUATENBHBIX aOCONIOTHBEIX TeMuepa-
Typ; TCPMOAMHAMHYECKAs MIKaJa uMeeT aGCONIOTHYIO HY-
JIEBYIO TOUKY. DTOro MoHo OvLio Ol H3GexaTh, €csd 3a
Mepy TemIepaTypbl HpPUHSTH HPHOJMKEHHYI0 (YHKIHIO
9TOH TeMrepaTyprl, HanpHMep €€ Jorapu(M, YTo ABJSETCS
BIIOJIHE BO3MOXKHBIM, TaK KaK He [IPOTHBOPEUHT HHKAKOMy
3akoHy npupoiasl. Ecau Tak He nocTynamoT, TO 3TO
[IPOMCXONUT [I0OTOMY, UTO B HAllleM NOHSTHH TeMIIepaTyphl
HMEETCsT eille KOHBEHIMOHAJLHBIH 3JEeMEeHT, Kak Mpa-
BHJBHO ykasan OIprct Max (1838—1916). Ecan 6w
9TO caejaJH, TO WKajga yxomwia Onl B OGeCKOHEUHOCTb
B HAanpapJeHHH OTPHIATEJBbHOH TeMrepaTyph H MOXKHO
6pi0 OB u36exkaTh  MULIIO3HH, UTO HEJAb3s jaJiblile
OXJaxnaTh TeJO IpM  JOCTHxKeHuH, ckaxeM, 1°K.
Ve Temepb JOCTHIHYTHI ropasno OGojee  HH3KHE
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Temueparypbl. ®aktnyecku abcosoTHas HyJeBas TOY-
Ka HeJOCTHXKHMa, kKak 5To nokazan B 1906 r. Banwtep
Hepucr (1864—1941).

Bysk ¥ ero coBpeMEeHHUKH CUMTAJH TEIVIOTY Hepaspy-
[HMBEIM ¥ HeCo3/laBaeMBIM BeleCTBOM, TaK KaK, COTJIacHo
ONBITY, TpY BHIPABHHBAHHH TEMIEpPaTyp OJHO TeJO NOJy-
YyaeT TOYHO CTOJBKO K€ TEHJOTH, CKOJABKO JIPyroe oTAaer.
Haxe B cayuae cospanuoil {xemcom ¥Varrom (1736—
1819) naposofi mammuue], coBepuluBlleit B 1770 r. nepe-
BOPOT B 3KOHOMHKE, CHayaia HHKTO HE INpU3HaBaJ, 4YTo
HoBeledHasl K [apoBOMy KOTJY TeIioTa YacTHYHO mpe-
BpamiaeTcsl B MEXaHHueCKylo pafoTy ¥ Kak TenJjora, Ta-
KuM oOpasoM, tepsiercs.. V3-3a 3Toro 3abJyxJeHusl re-
HuaspHasg uHTyunuss Camu Kapao (1796—1832) o Tom,
uyTo pa6oTa napoBoH MaUIMHBI ONPENedsieTCsT BCeoOIIHM
3aKOHOM [lepexoja Temvia ot Gosiee BRICOKHX K Oojiee HU3-
KHM TeMieparypaM, CHauala HE [pPUHecsja HUKAKHX IUIO-
JoB. JIHIIL 1oc/jie OTKPBEITHSI SKBHBANEHTHOCTH TeIJIOTHI
u sneprun Pynonsd Knaysuyc (1822—1888) cmor BEHI-
BeCTH OICIOfla BTOpoe Hauyano (ry. 9). ¥xe H3 3TOro
BUJIHO, KaKoHl mepeBopoT B (PU3UKE COBEPUINS 3aKOH CO-
XpaHeHUs] SHEPTUH.

CoBepllIeHHO JPYIHM H COBCEM HE IPOCTEIM BOMPOCOM
SIBJSIETCSL BOIPOC O MpPAaKTHYECKOM IPHMEHEeHHH TepMo-
JUHaMHUecKodl TeMnepaTypuoii mkadwl. McunonbsosamHbi
JlISl ee oupefesyieHHsl KPyroBOH IMPOIECC €CTh MBICJIeHHBII
ONBIT, KOTOPHI HEJNB3s BHINOJHHTH HH B OJHOM CJiydyae
¢ nonageiiell ToynocTeio. Ho Bce xe pasBurue TepMOIH-
HaMHKH JaJio CpelCTBa M NMyTH JJsl IIepexoia OT JPYrux
WKaad K TepMojuHamMuueckoil. Mel ne OyreMm 3mechb 3aHu-
MaThCSl HTUM, HO TOJMBKO YKAXKEM, UTO UIPU H3IMepeHuu Bhl-
COKHX TeMrepaTtyp ¢ GOJBIIHM YCHEXOM HCIONb3VIOT Tell-
JioBo€ H3syyeHde, TeM OoJjiee, YTO OHO CBSI3aHO C TEMIle-
paTypoll HCTOYHHKA HM3JyUeHHSI NPOCTHIMH M TeOpeTHHeCKy
xopomlo oGocHOBaHHBIME 3akoHamu (ria. 13). Takum ny-
TEM IPHXONAT TaKKe K ONpPEICJeHHI0 TEMIIEPATyD 3Be3r,
9TO HMeeT BejHuafllle¢ 3HAYCHHE MJIS aCTPOHOMHHU.
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CrapefiiuMu cpeJcTBAMH TCHHUIKEHHS TeMIEpaTypHl
OBLTH OXJIaXKOAIoIIHe CMEecU H OXJawJeHHe OBICTpo HCHa-
pstiotnuxcst xuakocrell. Korfa Takoro pojia BO3MOKHOCTU
OBLIM HCUEPIIAHBl, UX MECTO [OCTENEHHO 3aHSJI0 OTKPBITOE
B 1852 r. Ixemcom Ilpeckotom Ixoynem (1818—1889)
u Bunpsimom Tomconom (nosanee jopn Keswbpun, 1824—
1907) u mo ux WMeHM HasBaHHoe sBJjeHue. IlpenBapu-
TEJBHO AOCTATOYHO OXJAXKAEHHHBIH ras IPH BHIyCKaHUH
uepes HacajgKy Iepexojur H3 obxactu 6ojiee BBICOKOTO
IaBjieHus B o6sacTb 6ojiee HU3KOTO JABJACHUS M IIPU 3TOM
npoucxoAuT HeGoJblloe oxJaxjaecune. OTciofa nocreneH-
HO pasBusack B XIX crojieTdd XOJIOJMIbHAS TEXHUKA, AJS
NPOMBILJIEHHOTO PAa3BUTUSI KOTOPOH OCOGEHHO MHOrO cjie-
nan Kapa Jlunne (1842—1934). XapakrepHoil yacTbio X0-
JIOIUJBHON MAaLIWHBl fIBAFETCA <IPOTHBOTOK», B KOTOPOM
YK€ MCUBITABIINE PACIIUPEHHE U OXJaxKACHHEe YacTd rasa
OXJIAXK/IAI0T T€ YaCTU rasa, KOTOPHIE ellle HEe HCIHTHIBAJM
pactmpesads. MOXHO 3TOT MpoIecC NPOJIOJKATH O TEX
nop, NMoka Oyner AOCTUTHYTA KpHTHUECKAsl TeMueparypa
U ras O6yJeT yacTHYHO MpeBPAalieH B KUAKOCTb, TaKuM
criocoGom B 1883 r. 3urmysn Puopentuit BpobaeBckui
(1845—1888) 1 Kapa Cranucnas OublueBckuil (1846—
1915) poCTUrM OXXUXKEHHSI B 3HAUUTEJBHEIX KOJHYECTBaX
«IOCTOSTHHBIX» Ta30B — KHCJAOpona u az3ora;, B 1898 r.
IDkeme Huroap (1842—1923) mnpousBes oxuKeHHE BO-
Joponpa, a B 1908 r. Kamepsunar-Ounec (1853—1926)
OCYHIECTBHM YpeBaToe GOJBINMMH MOCAEACTBHSIMU OXKUIKE-
nue rejus (rsi. 5). Tem cambiM Ob1  [peBpamieH B
HKUAKOCTb MOCJAEHHUN «IIOCTOSIHHBIES Tras.

Ecsu 3acTaBUTh KHIETBH ONHY M3 ITHX XKUAKOCTEH IOJ
CHUXKEHHBIM JaBJEHUEM, TO MOXKHO IOJYyYdTH TeMiepa-
TYpH 3HaUUTENBLHO GoJiee HU3KME, yeM TEMIEpPaTypHl OXKU-
wenusl. Y BOJOpPOAa OpuxomsaT npubamsurenvio x 10°% y
renust X 0,7° abconoTHOR TeMIepaTyphl.

Ucnosp3yst moHsITHE TeMIEpaTypsl U TpecTaBJieHye
0 HepaspyIUuHMOCTH KoJuuyectBa tenna, /Kau Darucr Buo
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(1774—1862) B 1804 r. u B Gosiee 3akoHueHHOH (QopMme
JKan Batuct Hxozedp Dypoe (1768—1830) B 1807 u
1811 rr. ocHoBaJH MAaTEMaTHUECKYIO TEOPHIO TEIUIONpPO-
Bogsoctd. CosfaHHblE UMH [Jis TOH IIEJIH METOLBl $IB-
JSIIOTCS  KNACCHYCCKHMM  BCIIOMOTATENBHBIME  CPENCTBAMU
MaTeMaTHyecKofl (U3UKH; 3TO OTHOCHUTCSI MpPEXIe BCEro
K HM300paKeHu0 NpOU3BOJNBHBIX (QYHKLIME B BHIE pPSIOB
Wid HHTErpajoB CHHycoMpajibHBIX (yukmHid. B teopun
JI06Or0 BOJIHOBOTO IIponecca, Oyner JiH 3TO 3BYK, BOJIHH
Ha TOBEPXHOCTH XKHJKOCTEHl HNM 3JEKTPOMATHUTHHIE KO-
Jebanus, HIpaeT BaxHYK pPoJb co3pgaHHoe Pypbe pas-
JOXKeHUe Ha YHCThle CHHYyCOUpaJibHble KOJeOGaHus, TeM
foJjiee, YTO KaxK/Jbll aKyCTHUECKHI pe30HaTOop, KamKIbi
ONTHUECKHH CHEeKTPaJbHBIH amnapar COBEpLIAIOT 310 pas-
JIOXKEHHE aBToMarTuyecku (mo u3BecTHOH cTeneHu). B po-
HOOJIHEHHE K 3TOMY MaTeMaTuKa co3jalla pPaslIoKeHUe
dyuxIMil B pspbB «OPTOTOHAJBHBIX» (DYHKIWMI, KOTOpBIE
Tenepb HMEIOT OrpOMHOE 3HAUEHHE JJIsl pelleHHs ypaBHe-
uust [lpenunrepa (ra. 14).

Tpyn ®ypove sBJsIeTCA NPHMEPOM TOrO, Kak TpeboBa-
HUSl (QH3UKH BHIBBIBAOT (QYHIAMEHTANbHEH MareMaTHue-
CKMII miporpecc.



