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KJACCUPUKALNA U AHAJIU3 METOJIOB NCKJIIOYEHY S
TEMNEPATYPHOIO BJIUAIHHUA HA MEPHBIE NMMPOBOJICKH
B NOJEBOH NPOHU3BOACTBEHHOHW OBbCTAHOBKE

I H. TYULHH

CTpPOHTENBCTBO BCEX HHKEHEPHBIX COOPYKeHHH TpelyeT NpPOH3BOJACTBA
reojse3nyeckux pador.

Ocoboe mecto cpenn 3THX paGoOT 3aHHMAIOT FOPOJCKAsi M HHIKeHepHas
NOJUTOHOMeTpHA cpeaHel TouHocTH (mopsaka 1 : 100000 — 1 : 200000), ne-
00X0AMMAas KaK AJaf KPYNHOMAcUITaOHBIX CbEMOK, TaK U /ISl BCEBO3MOXKHbBIX
reoJe3nuecKix pa3buBOK NPH CTPOHTe/bCTBe cocpy:keHui. [Ipu srom xapax-
TePHBIM OTJIHUHEM BeJOMCTBEHHOH (0COOEHHO MOJA3eMHOl) MOJUTOHOMETPHH
apasiercss TpefyeMmasl BbICOKAas TOYHOCTb MIPU BecbMa KOPOTKHUX CTOpOHAX
¥OJI0B U He0/1aronpUsITHIX BHELIHHX YCJIOBUSIX /s U3MepeHHs [JIHH.

B nacrosiiyee BpemMs TpefyeMyi0 TOUHOCTb JHHEHHBIX H3MEDEHHH B Ba-
JIOMCTBEHHO# MOJMIOHOMETPUH BO3MOXKHG OCYLLECTBUTL ABYMS MYTSAMH:

1) ¢ moMollbi0 MepHBIX MPOBOJOK (FeOMeTPHUYECKHH cHocob);

2) ¢ MoMolbIO CBETO- U PAAUHOAAJBHOMEPOB (BOJHOBOH crnocol).

I. CpaBuHuTEIbHAA XAPAKTEPUCTHKA M TOYHOCTb JIBYX OCHOBHBIX CNOCOOOB
M3MepeHHus JJINUH — reOMEeTPHuEcKOro u BOJHOBOIO.

[Tocaensee BpeMs B MPOU3BOACTBO MHTEHCUBHO BHEAPSAIOTCA HOBble
cuocoGbl onpeAeneHds AJHH JHHHHA, paspaboTaHHble HA OCHOBe PAJHOIEKT-
POHMKH. DTOMY CHOCOBCTBYET pAL OPraHM3aUHOHHBIX U TEXHUUECKHX NPEUMY-
LECTB BOJIHOBOrO MeTOAAa M3MEpPEHUsl PACCTOSIHWH MO CPABHEHHIO C reoMer-
PHYECKHM Ccnoco6oM. IToT psaj PEeHMYIIeCTB 0ocoBeHHO YeTKO BBIPHCOBHI-
BaeTCst MPH H3MepeHHH Q/AUH JHHHH OOJbIIOH, B HECKOJIbKO AECATKOB KHJO-
METpPOB, IPOTIXKEHHOCTH, VI3 Bcex BOJHOBBIX AajbHOMEPOB HauGObLINHA
uuTepec npencrasiaser «TeaaypoMerp». Boicokas TOYHOCTh U NOPTATHBHOCTD
70r0 AajbHoMepa OOelllarT €My MaccoBoe MpHUMEeHeHHe IPH MOCTPOCHHH
roCY/1apCTBEHHLIX I€OE3HYECKHX CeTeH.

Ucnoansosanue xe «Teanypomerpa» W APYTHX JaJbHOMEPOB B BEIOM-
CTBEHHOH MOJUTOHOMETPHHM OCTAHETCA BECbMa OFPaHHYEHHBIM U B 0OJBUIMH-
CTBe CJIyuaeB — HEBO3MOXKHBIM, DTOMY OGCTOSTEAbCTBY HAXOAUTCA ILE/bIH
PS4 HPHYMH.

|. lexHHueckoe HECOBEPIIEHCTBO anmapaTypbl COBPEMEHHBIX BOJHOBBIX
A2JIbHOMEPOB.

2. Bricokuii npenen Hanbosee KOPOTKOrO pAaCCTOSHUS, H3IMEPsAEMOro
BOJIHOBBIMH JaJbHoMepamu,— nopsagka 150—200 M nsa  GaaronpuaATHOlR
MECTHOCTH H BHELIHHX YCJOBHH.
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-3. Huskas abconoTHasgs u OTHOCHTENbHAsl TOYHOCTh HW3MEPEHHs1 KOpO1-
KHX PacCTOSHUH BOJIHOBBIMH Ja/jbHOMepaMu (okoso —=10 cm).

- Ilpu naMepeHUn KOPOTKHX PACCTOSIHUU BOJHOBOH CHOCO6 CPaBHUTENBLHO
¢ reOMeTpPUYECKHM SBJISIETCS MeHee SKOHOMHYHBIM BBHJY HaJHUHUSA CIeYIO-
X HeIOCTaTKOB:

1} mnuTeabHOCTH Mpolecca H3MepeHHs] KOPOTKHX PacCTOSHUN;

2) CNOXHOCTb W JOPOrOBH3HA allapaTyphl BOJHOBBIX AaJbHOMEDOB,

3) cpaBHUTeabHAsi CJA0XKHOCTb KaMepaJbHOH 0OpabOTKH pe3yabTaTon
H3MEpeHus;

‘ 4) BblcOKHe TpeGOBaHUSA K KBaJH(PHKaNKK 00CAYKUBAIOIIErO NepcoHana.

M3 ckazaHHOro BHAHO, YTO YCJOBHS NPOU3BOACTBA BEAOMCTBEHHOH [0
JUTCOHOMETPHH HE MO3BOJIAIOT OTKa3aThCAd OT TOYHBIX METOAOB HENocpej-
CTBEHHOTO M3MepeHHs JHHHII MEpHBIMH NPOBOJOKAMH WM JeHtamu. [Iposo-
A0Ka Kak MepHbIi mpubop He3aMeHHWMa B MOA3eMHON NOJUTOHOMETPHH, TDH
© COOpYMXeHHMH TOHHesel, IPH W3MepeHUH TyOHHbl 1IaxThl, NDH PELIeHHH CIe-
LHaJABHBIX 3ajJa4, Tje Tpedyercs TOUHOe H3MepeHue KOPOTKMUX AJHH JIMHHH,
fIpH OTK/1aJbIBAHUH 3aJaHHBIX JUIUH H T, II.

H1s onpenenenuss AJUH JUHUI C TOUHOCTBIO, YKAa3aHHOH BLINIE, IIPH
MX H3MepEeHWM INPOBOJOKAMH HeoOXOAHMO YUYHTBIBATL PAJ MONPABOK M B
MEPBYIO0 ouepe/ib--—3a HAKJOH JHHHYM, TeMHepaTypy M KOMIapupoBaHue
NPOBOJIOKH.

Ilepeurrciiennble  MOMPABKU, HCKAKOYAS TeMIEPaTypHYIO, MOryt ObiTb
onpejeJeHbl [OCTATOYHO JIEFKO W TOYHO. YUeT Ke TeMIlepaTypHOH NOMpaBKU
ocTaeTcst NPpUONHIKEHHBIM B OCHOBHOM M3-3a I'pyOOro H3MepeHHst TeMnepary-
pb! IPOBOJIOKH.

Bonpoc y4yera teMmepaTryphl B JHHENHBIX u3MepeHNsax Bceraa ObLl npej:
MeToM 0cOo00ro BHUMaHHA reofe3ucrToB. MayuedneM u uccjlefioBanHeM ero
3aHUMAJHCh U 3aHHMAITCA MHOTHE CIeLHaJ/uCTH,

C noapaenueM GasuchHoro npudopa Exepuna-I'miboMa HaMeTH/JAOCH JBa
OCHOBHbIX HaNpaBJeHUss B H3BICKAHHH NyTeH HMCKIIOYeHHd TeMIepaTypHOro
BAUSIHMST HA MepHBIe, IPOBOJIOKH:

a) pa3paboTKa W yCOBeplLIEHCTBOBAHHE CIIOCOOOB ONpeJIC/IeHHs TeMie:
pPATYpLl POBOJIOK B NPOLLECCe U3MEPEHMN,;

6) co3naHue H YCOBEPLIEHCTBOBAHMe METOAMKH H3FOTOBJACHHA TAKHX
MPOBOJIOK, KOTOpblE NMOYTH COBEPLIEHHO HEe NOABEPraloTcs JHHEHHOMY H3me-
HEHUIO MOJ BJIUSHHEM H3MeHeHHH TeMIepaTtyphl.

11. CpaBHuTenbHAs XapaKTepUCTHKA HHBAPHBIX H CTAJbHBIX
MEPHEIX NMPOBOJIOK

B Hacrosiliee BpeMsi NpH NPOH3BOJACTBE BHICOKOTOUHBIX JIMHEHHbBIX H3Me-
peHuil BO BCeX CTpPaHaxX IPHMEHSIOTCH HCKJ/IIUHUTEIbHO HHBAPHBIE NPOBOJOKH
HJIH JIEHTHI.

[Tpun u3MepeHuu xKe NJAMH JHUHHH MaJjoi W CpeaHed TOYHOCTH TpHME:-
HSIIOTCS CTaJbible 1 HHBapHBIE MepHbie npubopel. KpoMe TOro, mpu pelienuu
paAa cheldasbLNbLIX 3ajay, HanpuMmep, H3MEPEeHHH CAYyOHHBI IAXThl H 1P
IPHUMEHSIIOTCA HCKJIOYUTENLHO CTaJjbHble NMPOBOJOKH.

HMuBapHble n1poBoJ0oKH 06AaAal0T PAAOM MPEKPACHBIX METpPOJOrHYeCKux
CBOVCTB: MOYTH HEe OKHUCJAIOTCS, HMeloT O0/blIoH MOAY/b YIPYrocTH M
OYeHb MaJblil TeMIIepaTypHbI KO3(hOHIHEHT JHMHEHHOTo PpacUIHpeHus «.
BmecTe ¢ TeM HHBAp KaK CIJIaB HMeeT Psii OTpHlaTe]bHLIX cBokicTB. OCHOB
HbIM HEJOCTATKOM WHHBApHBIX NMPOBOJOK fBJSETCS Masgasf UX CTAOWJIBHOCTD,
BO3HHKAIONA5l H3-32 HEYCTOMYMBOCTH MHKPOCTPYKTYDPLl MuBapa, Bripaxaer-
€4 3TO NpEKJe BCero B TOM, YTO: -

4) MHBapHad MPOBOJOKA ¢ TeUEHMEM BPEMEHHU HEeNPEPBIBHO U HE3aKOHO-
MEPHO YJIHHSAETCH, ‘
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6) TemmepatypHble Ko3hdUUHEHTH « W [ HHBApHBIX TPOBOJOK HE
ABAAIOTCA BEJHUHHAMH IOCTOSSHHBIMU;, UX HYXKHO ONpeNeATb AJA KaxKAOoH
IPOBOJIOKH B OT/I€JIbHOCTH U Yepe3 H3BeCcTHble NIPOMEXYTKH BpeMeHM;

B} TEXHOJIOTUS] M3TOTOBJIEHHSI HHBAPHBIX NMPOBOJIOK SIBJASETCS CJA0XKHOI,
AJHUTENBHOH U LOPOrOCTOAIIEH.

YuHTEIBast OTMCUEHHDLIE HEJOCTATKH UHBAPHBIX IPOBOJOK, ObL10 Obl 3KO-
HOMUYECKH BBHITOIHEe U3MepeHHe JHHHI CO CpeHEeH TOUHOCTBLIO MPOH3BOAHTL
CTAa/JbHBIMH NPOBOJIOKAMH IOJ00HO TOMY, Kak, HANPUMEDP, U3MEPEHHE YIJ0B
TEOJOJUTHBIX XOA0B OOBIYHOH TOYHOCTH NMPOU3BOAAT OOLIUHLIMH, a He IpelH-
3gongbiMy Teoponurtamu. Kpome Toro, crajbible NPOBOJOKH B OT/AHYYE OT
" MHBApHBLIX HMEIT GOJBIIYIO MOJEKYASPHYI YCTOHUHBOCTb H NOTOMY 3Hauu-
TeJIBHO JIVUIlle COXPAHSIIOT CBOK JJIHHY B IIpoliecce u3Mmepenus. Haxoner,
M 9TO CaMoe IJIABHOE, CTaJibHbIe MPOBOJOKH UMEIT YCTOHYHBBIA H O/M3KHII
K CNpaBOYHOMY KOZ(PPHIUHEHT TEMNEPATYPHOro PACHIMPEHHUS «.

- Besuuuna o a9 Mapok ctaju, ynorpebaseMblX NPU H3FOTOBJIEHHH Mep-
HbIX npuGopoB, Kosnebiercsa or 0,0000115 mo 0,0000125 rpax~18]. B ra6a. 1
MpuBeACHbl JOMYCTHMblE IpeJe/bHble OLINOKY onpeaeaenus Kosbpduuienra a
‘B 3aBHCHMOCTH OT TOUHOCTH H3MepeHHs AJHH U PA3HOCTH TEMIEpPATyp KOM-
MapupoBaHHs MPOBOJIOKH U H3MEpEeHHUs €lO.

Ta6auna |
PazuHocTi Honycrtumele omHMOKH onpencacius Kosdd. o, BHPAKEHHDIE
TeMnepaTyp B 10—7 rpaa—l, npu TOYUOCTH H3MEpPEHHS MW
=8 110000 | 1520000 [1:40000 | 1:50000 | 1:80000 [ 1: 100000 | 1: 200000
5,0°C 200 100 £0 40 25 20 10
10,0 100 50 25 20 12 10 5
15,0 67 34 17 13 8 1
20,0 50 25 12 1o 6 5 2

Hsyuenue taba. 1 nokaseiBaer, YTO NpPH H3MEPEHHH JUHHI CTAJIbIBLIMU
[iPOBOJIOKAMHU B OOJBIIHHCTBE CJy4YaeB BeJOMCTBEHHOH IOJHIOHOMETPHH
KO2(Q(PUUHEHT o MOXHO OpaTh HENOCPeACTBEHHO H3 cmpaBouHuka. Ouedb
tesnauuTe IbHasg YyacTbh yKasauublx B Tabu. | omnOok npespiimaer 10 e
CenbLMOro 3Haka, T. €. 3HaueHHs, B Mpejlesiax KOTOPOro pas/iHuyaloTcs MeKay'
CcoO0H CrnpaBOUYHBIE BeJUUHHB KO3dhduiuuedta o. IT0 06CTOATENbCTBO 3HA-
YHTEJBHO YNPOLWIACT W YACLIEBJSET INPOHU3BOACTBO JIHHEHHBIX HM3MepeHI
CTaJdbHBIMH NPOBOJOKaMu, Jlajiee COBEpIIEHHO $ICHO, UTO ecau Mbl OyaeM B
macnopre MepHOil NPOBOJOKH YKa3blBaTh MapKy CTajH, U3 KOTOpPOil OHA H3-
FOTOBJICHA, TO, BEIOUpAA KO3(MIHMEHT « HEMOCPEJACTBEHHO H3 CIIPaBOYHHUKA
U1 YKa3aHHOH MapKM CTaJjJu, MBI T€M CaMBIM I10JlyYaeM BO3MOXKHOCTE BOOO-
Ije OTKa3aTbCd OT CHECLUUAJBbHBIX HJAH K€ MOBTOPHbIX I/ICCJIGIIOBaHPIfI Ao oII-
penesieHuo a. Pe3y/bTaThl KOMI2PHPOBAHHUS 3HAUUTEALHOTO UHCJIA CTAJbHDIX
upososok Ha KoMmmaparope MHUMIA u K noarsep:kaarmT 3TO HOJIOMKEHHe.

Ho crasbhbie MepHble NMPOBOJMOKH, UMest GOJBIIYI0 BeJHYHHY KO3(hdu-
IIHEHTA q, MO/JBepKeHbl 3HAUUTEJbHOMY TeMIepaTypHOMY Bananuio. Hanpu-
Mep, U3MeHeHHe TeMIlepaTypbl 24-MeTpOBOH CcTalbHOH NpoBOJOKH Ha —+=1,0°C
BhHi3bIBAET H3MeHeHHe ee AJHHBL Ha -1-0,3 MM,

Takum obpasom, pazpaboTka cnoco00B TOYHOIrO ONpejesaenus TeMnepa-
TYpsl CTAJIbHBIX MepHBIX MPOBOJOK C MCINOJb30BAHHEM HJist 3TOTO COBpPEMEH-
HOI'0 COCTOSIHHSl TEIVIOU3MEPHTE/NbHOH TEeXHHKH HMEET BajKHOe 3HaueHHe.
Bonpoc NOBbIEHHs] TOYHOCTH ydeTa TeMIepaTypbl H3MEpUTEeJbHOro Mpubo-
pa uMeer mpaKTHUeCKOe 3HAuUeHHe M B palboTax, NPOBOJAHMBIX HHBAPHBIMU
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OpOBOJIOKAMH, HaNpHMep, NpPU pelIeHHH CHelUHaJbHbIX 3ajay, Koraa Tpe-
OyeTcs MOJY4YHTb OYeHb BHICOKYID TOYHOCTb JIMHEHHBIX H3MepeHHH.

111. MpuunHLl TPyAHOCTH ONpegedeHHs] TEMIEPATYPbl MEPHBIX NPOBOJIOK

Temnepatypa sIBJASieTCS MapaMeTpOM COCTOSIHUSI TeJa U XapaKTepHu3yer
cTeneHb ero Harpetoctd. B o6wewm cioyuae Temnepatypa ¢ B JaHHOH Touke M
‘feJla BbIpaxKaeTcsl HeKOTOPOH (GyHKUUed KOOpAMHAT X, Y, 2 Toukd M u Mo-
MEHTa BpeMeHH T:

t=F(x,y,271). (1)

MepHyio NmpoBOJOKY, UMEIOLIYI0 24-MeTpPOBYIO JUJIMHY H HHUYTOXKHO Ma-
JAyl0 B CpaBHEHHH C JAJHHOH IJOLIAAb MONEPEYHOr0 CeYeHHs, PaBHYIO
3,14 X 10 % KB. M., MOXKHO HPHHSTH 3a HUTh. YUYUTHIBAs elle TO 06CTOA-
@JbCTBO, YTO MepHAasi MPOBOJIOKA HMeeT OOJIbLIYIO NOBEPXHOCTb COMPHKOCHO-
BeHUsI C OKpy:xKawlleil cpenolt, paBuyw 0,15072 KB. M, Mbl UMeeM HOJAHOE
'OCHOBAaHHUE CUHTATh €e TeMIepaTypy £,, QyHKUHeHA pPacCTOSAHHA X BAOJb IPO-
BOJIOKH U MOMEHTA BPEMEHH T:

t"p - f(x’ T)’ (2)

rhe BUA QyHKUHH f 3aBHCHT OT TENJIONPOBOAHOCTH MeTaJjJa, H3 KOTOPOro
H3rOTOBJIEHA MPOBOJOKA.

YpaBHenue (1) MOXKeT CAYXKHTb TaK:Ke JJs1 BLIDaXKeHUs! TeMInepaTypHo-
fO MOJS Cpeabl, OKpYyKawlield npoBodoky. OOo3Hauasi TeMnepatypy 3ToMH
cpenst i, OyneM HMeTb:

tcp - CP (x’ }’» Z, T)' (3)

YpaBuenus (2) u (3) moKasbiBaIOT, YTO NIPH ONpEJEJeHHH TeMIIepaTyphl
NPOBOJIOKH, HaXOAsIWeHcsl B MPOU3BOACTBEHHOI 06CTAHOBKE, MBI HMEEeM J1eJ10
¢ OAHOMEepDHBIM HeCTALHOHAPHbIM TEMIIEPATYPHBIM ITOJIEM MepHOIl NPOBOJOKH
H TPEXMEpPHLIM HeCTAUHOHAPHBIM TEeMMEePATYpPHLIM IIOJEM OKPYXKalolled ee
cpensl.

TpyanocTs onpeje/eHnst TEMIEPATY Db IPOBOLOKH [, 00bsiCHSAETCA PH-
JLOM NpHYHH.

Ilpex/e Bcero ckaseiBaeTcss TO OOCTOSITENBLCTBO, YTO U3MEpEHHe TeMIIe-
paTypbl NpPOBOJIOKM NPOU3BOAUTCA NPH HENPEPbIBHOM H3MEHEHHH COCTOSA-
HHSI OKPYXKaIOILero ee BO3JyXa: B MACMYPHYIO, epeMeHHYI0, COJHEUNYIO, Ti-
XYI0O H BETPCHHYIO IOTOAY.

Iajee, TOUHOCTH H3MEpPEHHs TEMIEPATypPhl MPOBOJOKH 3aBUCHT OT BIAA
‘TeMOepPaTyPHOro AaTulkKa U crnoco6a ero npuMeHeHus. 3jech Haubogee Cy-
IIECTBEHHBIM SIBJsIETCSA CJACAYIOLHHA MOMEHT: Ha KakoM Obl NpUHIHUIE Tep-
MOMeTp He Obl1 OCHOBAH, OH II0Ka3blBaeT CBOIO COOCTBEHHYIO TeMIepaTypy.
TlosToMy Heo6X0LMMO NpexJe BCEro OCYLLeCTBHTb TAKOH CIOCO0 ero mpume-
HEHUsl, KOTOpOoN ofecneuns Obl pPABEHCTBO TEMIIEPATYpP MPOBOJOKHU M TEILIO-
YyBCTBUTEJNEHOH uacTH (JaTyHka) Tepmomerpa. Ilpn 3TOM oueHb BaxHO
HCKJIIOYHTB BO3JEHCTBHE OKpYKalolleli cpeAbl (COJHEYHLIX Jyded, BeTpa)
HEMmoCpeJCTBEHHO Ha TeIIOUYBCTBHTEJAbHYIO YacTh TepMomerpa. Mckiwye-
HUEM CJYXKHT TOJBLKO TOT CIy4yad, Korja AaTyHKOM SIBJISIETCS caMa MepHast
npoBosioka (Hampumep, cnoco6 bepaeesa).

1V. Pasnnudble MeTObl MCKJAKYEHHA TEMIIEPATYPHOTO BJHSIHHSA
Ha MepHble MPOBOJOKH

B 1884 roay Epepus nmpeasoXua U3MEpEHHUE IJUH JHHHH NMPOH3BOLHTD
MepHBIMH npoBosiokamu. IIpu 3TOM A/ ompejeseHHs TeMIepaTtyphl HpPOBO-
JIOK OH HCIOJIb3yeT MIEK MeTaJaH4eckoro repmoMerpa bBeccess, Ho B HOBOA
popme.
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Oxono 1898 rona cneiunanbuo nocrasieHHbiMH paboTamMu B Mexayna-

ponrnom Cropo mMep U BecoB B Bperefine moa pykoBoacTBoM BHauaje Benya,
a notoM ['miboMa yaanoce NOJYUHTL UHBAD.

YcoBepuiencrBoBanubifl npudop Enepuna ¢ HHBapHBIMH NPOBOJOKAMH
enepsble HcnbiThiBadAcs B 1898 roay Bo BpeMsa MIBEACKO-PYCCKOM KCIEAHITHH
na o. llInuuGepren. Tlosanee pycckne reonmsuctsl npumeHuan npubop Ene-
puHa-I'uaboma B 1903—1904 rr. npu usMepennn Tepmesckoro u Camapkranji-
ckoro 6asucos. PykosoauteneM pa6ot 6ul1 Boennblil reofesuct . J1. I'epeo-
nos. B 1907 roay nmoa pykomsoacteom toro ke JI. JI. 'ereonoBa usmepsercs
Kazanuuckuii 6asuc, B ganbuefinieM npuMeHeHHeM H YCOBEPINEHCTBOBANUEM
sroro npubopa zanumanauck 10 1917 r. pycckue Boenuble reoaesuctsl Ocu-
o, Ceansepcros, Ilaraon, O. I'. Jutn. Ilocae 1921 r, go 1935 r. stumu
BOHIPOCAMH 3aHUMaercs [Japnoe reoaesnueckoe vynpasaenuwe. C 1935 r.
OCBOEHHEM I HCCJI€/I0BAHHEeM MEDPHBIX NPOBOJOK U JIEHT U3 COBeTCKOr0 HHBApA,
a Taxxke pa3pabOTKOH TEpPMO3.1eKTPHUECKOr0 MeTola onpeaenedus Koadbu-
IHEHTA pacClIHpenHsi JeHT H NPOBOJOK 3aHUMAeTcsd rpyluna COTPYyAHWKOB
kadenapel reogesnn MUMIA w K n HHHUHKUTA n K. OGuum pykoBoauteneM
"u10ft pabotsl 6611 npogeccop A, C. Heborapen. Hanboaee akTusHoe yuactue
s paGore npunumain npodeccop A. C. Kipkesnu, gounenru H. C. Lienn u
E. H. Kpacorxun. IIpopesennas nmu pafora sBuiach 3HAUHTE]bHLIM 3Ta-
TOM B Pa3BUTHH CIYXKOB reoe3nuecKkoil MeTpoJorun crpausl. B pesynabrare
1ol padoTul K 1940 roay coBeTCKHe reoAe3uCThl MOJYUYHJIH HHBApHBIEC NpO-
BOJIOKH OTeYeCTBEHHOr0 NPOU3BOACTBA, He YCTYNAKIHe MO OCHOBHBIM (H3H-
YECKHM H METPOJIOrHUECKIM NOKa3aTensiM 3arpaHH4YHBIM,

OnpeneseHue teMmnepatypsl MepHoro npufopa HENOCPEACTBEHHO B MO-
MEHT U3MEpPEHHsl BBIIOAUANOCH CASAVIONIUMMH ciocoGaMu.

Tax, 8 1929 r. . Ilasaos [6] TeMnepaTypy IPOBOJOKH CNpEACAseT npa-
ILIeBLIM TEPMOMETPOM CO ILKaJjol, uMewouleil ueny aenenns B 0,2°C.

B 1937 r. b. Illefitnec B cBoeil paGore [9] npensaraer oneTb Ha pabo-
YN MPaHeBOil TEPMOMETD OINPABY M3 CIHpaJiH, CAeJaHHYI0 H3 TOH XKe JIpo-
DOJIOKH, YTO I Mepublil npudop.

B 1936 roay I'. H. JInoaT BnepBble npeso:Kia HCHOJAb30BATh JUIst H3Me-
pEeHHA TCMIepaTtyp MepHoro npubéopa tepmomnapy [2].

B 1944 roay 3amaua oOmnpejeqeHHs TeMOepaTypbl MepHOro npubopa
Cblyia 00 H3 tedTpaabHblx, o6cyxaaemptx B LIHMHIA u K na merposo-
ruyeckoil KoHdepenuuu [12].

B nocaenywolilem, 10 HAcCTOALIErO BpeMeHH, K pa3paloTKe H ycoBep-
IEHCTBOBAHUIO METO/0B ONpe e eHHs TeMIepaTypbl MEPHBIX NMPOBOJIOK ObLIO
DPUKOBAHO BHHMaHHe psjaa Apyrux aBTopoB. Tax, B 1948 r. B. K. Muriopes
BBIMTOJIHHI HCCACA0BAHNUC Ha TEMy <<OHp€jl€JI€‘IH/I€ TeMIIepaTtyphl CTaabHbBIX
JCHT H TPOBOJOK TepMmoaneKkTpuueckum Mmerozrom» [3]. Heckoabko nmosunee,
B 1950—1951 rr. mayunble COTPYAHHKH MeTPOJOTHYECKOll Jabopatopuu
HHUUTA u K M. B. llla6ar u M. E. Kpacorkux [10] n1g  onpeseaenuns
TEMIIepaTyPbl MHBApHLIX MPOBO.IOK HCHOJAb30BaIH «KOMOHHHDPOBAHHLIT NPH-
60op», KOTOPLBII COCTOSA H3 TEPMOMETpPa CONPOTHBJACHUA H AHddepennanbibix
tepmonap. [Ipin 3ToM 1nO TepMOMETPY CONPOTHBJEHHA OTCUHTHIBANACL TEM-
nepaTypa BO3/]yXa, a MO TepMolapam — Da3HOCTb TeMIleparyp BO3AyXa M
TPOBOJIOKH.

B 1954 r. mpodeccop A. C. IOpkeBuY BHOBb BBHICTYIIAeT CO CTATbeH
¢6 yuere TemmepaTypHoro (axkTopa B TOUHBIX JMHEHHHX H3Mepenuax {13l

B 1956 r. I'. . Bepaees npeasaraer A4A ONpejeseHHss TeMnepaTypbl
MepHoro npufopa U3MepsiTh H3IMCHEHUE 3/IeKTPHUECKOro COMPOTHBJEHHA Ca-
MOT0o MepHOro mnpubopa B 3aBHUCHMOCTH OT H3MEHEHHs ero TeMIiepaTyphl.
IIpu stoM conporuBieHne npubopa uaMepserca AupdepeHiuualbHBIM MOC-
TOM TOCTOSIHHOIO TOKa, CKOHCTpyupoBaHHbiM I'. V1. bepaeesnium [1].
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B 1956 roay M. B. [TocTHHKOB npenJ/oxXua AJs H3MepeHHs TeMnepary-
PH NPOBOJIOK HCIO/Ab30BATh NOJYIPOBOJHHKOBOE MHKPOTEPMOCOIPOTHBJ/IEHHE
{repmuctop). Ilo ero 3akasy B r. HoBocu6upcke 6bli H3rOTOBJIEH TEPMHUCTOD
nepBo#l mojenu [4]. B 1957 r. na xadenpe ¢usukn THUCH 6n11a usroropsaena
BTOpas Mojeab TepmucTopa [D].

B 1959 ropy aBTop Hacrosiuleii paGOTEl NpPeiJOXKH/I TEPMUCTOP TpeThell
MOJesH, KOTOphIH Oblyl M3roToBien Ha xadenpe dusuku THCH [14].

V. Knaccudukauns MeTooB HCKAIOUEHHS TEMNEPATYPHOTO BJIHSHHS
Ha MepHBIe MPOBOJOKH

Ha ocHoBaHuM H3yueHHsT KOHCTPYKUMH OTEUECTBEHHHIX H 3apyO0exkKHbiX
TEPMOMETOR M CHOCO0OB Oompeje/eHHusi TeMIepaTypbl MEPHBIX NPOBOJOK aB-
TOpOM pa3paborana KiraccHuduKalis MeTOAOB HCKJIIOUYEHHS TeMNepaTypHOro
BJIHSHUS HAa MepHble MPOBOJOKH, KOTOpad MOABOAUT HEKOTOPBIE HTOr BEKO-
BOI paGoTH CMENUAJTUCTOB B CO3LAHUH 3THX METOJOB.

B ocuoBy npennaraemofl KaacCuUKanuHy NOJOXKEHDL:

1. Tlpunnun aekCTBHA NPUMEHSEMOrO TEPMOMETPA.

2. TepmomeTpuueckasi OCHOBA, HCHOJAb3yeMad AJsA ydeTa TeMOEpaTypH
MepHOH NpPOBOJIOKH,

3. Crnoco® KOHTAKTUPOBAHUS TEeMNEPaTYpPHOro JaTYHKA C HCCIELyeMOou
MPOBOJIOKOH.

4. Cnocob ocaab/ieHus1 JHHEHHOrO ¥3MEHEeHHA TPOBOJOKH MO BJAHSHUEM
U3MEHEHHH TeMNepaTyphl.

B cBoeM HCTOPHUYECKOM Pa3BHTHU CHOCOOBI HCKJKYEHHUS TEeMIEpaTypHOro
BJAHSIHHS Ha MepHbIC MNPOBOJOKH NG IE€pPBOMY IpPH3HAKY ' KjaccHdHKauiu'
BLLASTUIHCH B CJeAYIOlLHe MeTOAb:

a) GumerajiuiMa, PErHCTPUPYIOLLIUI TeMIepaTypy MPOBOJOK METaNlJH-
YECKHM T€PMOMETPOM,

0) TepMOXKHAKOCTHBIH, 0ObeAHHAIOWIMA BCe cOoCo0L: U3MEPEeHHA Temie-
paTypbl MepHOro npubopa pTyTHBIMH TEPMOMETPAMH;

B) TepMO3JEKTPHYECKHI, IIPH KOTOPOM TeMIiepaTypa NMPOBOJOKY H3Me-
paeTcs TepMonapoil;

r) TEPMOUYBCTBUTEIbHBIX CONPOTHUBJNEHUI, OCHOBAHHLIN HA 3aBHCHMOCTH
NEKTPOCONPOTHRACHHS TAaTUMKA OT €ro TeMIepaTypbl. '

Ilo TepMoMeTpHUYECKON OCHOBe, HCHOMb3YEMOH 1A (DHUKCUPOBAHHUA TEM-
nepaTtypbl NPOBOJAOK B MOMEHT OUpe/eJeHHs HMH UIHHLI JIMHHH, paccMaTpy-
BaEMble METOAB! CO3JAIOTCS HA H3MEPEHHNU:

a) TepMHUYEeCKOTO OTHOCHTEJbHOTO YIJIHHEHHS IPOBOJOK;

6) TenJoBOro YAJUHEHHUS PTYTH;

B) T€PMO3JEKTPOABHKYLIEH CHABI TEPMOIAPHL;

T) 3JEKTPOCOHPOTHBJICHHA TEMIEPAaTypHOro JaryHKa.

[To TpeTbeMy mpHu3HAKY, B3TOMY B OCHOBY KJjaccHHKaUUM, CHOCOODI
" onpejeseHusa TeMOepaTypbl POBOJOK MOMKHO NDPE/ACTaBHTb Kak

a) MeTO] HelocpeJCTBeHHOr0 KOHTaKTa H

6) MeTOJ, MOCPeICTBEHHOrO KOHTAKTA.

Haxkonen, B neasix ocnabjeHuss TeMNEpaTypHOro B/AMSHHMA Ha NJUHY
IIPOBOJIOK HMeeM JBa MeToda:

a) HOUHBIE H3MEPeHHs AJNHH JHHHI H

6) co3laHue TEPMOCTOHKHX CIJ1aBOB, HCIIOJb3YEMbIX JJsi H3TOTOBJIEHHS
MEpHEIX IIPOBOJIOK, , ,

IpenaaraeMas KiaaccuduKalisi MeTOJ0B HCK/IIOUEHHA TeMMEepaTypHOro

BAHAHUS Ha NOJIBeCHble MepHbie IIPOBOJOKH MOXKET GbITh npeacrtaBsjgeHa B
BHUAE CXEMBbI.
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VI. QueHka pa3/jHYHbLIX METONOB ONPEAECAEHHS TEMIEPATYpPhl
MepHBIX MPOBOJOK B MOJEBLIX YCJIOBHAX

PaccMoTpeB H3BeCTHLIe CIOCOOB! ONpeNe/eHus] TEeMIepaTyphl MepHBX
NPOBOJOK, Mbl BHAUM, UTO JJSI €€ U3MEPEHHUA B MOJELHIX YCJIOBUAX Pa3JIHy-
HBIMH aBTOPAMH DEKOMEHJ0BAJ/JHCh YEThIpe BHIA TEPMOMETDOB: MeTaJljiHuye-
CKHI, PTYTHBII, TEPMO3JEKTPHUECKHH H TEPMOMETpP CONPOTHUBJEHHA.

Jlasi cpaBHEHHS YKa3aHHBIX CNOCO0OB Ompeje/ieHHs TEMIEPaTyphl Mpo-
BOJIOK HaMH OblIH NPOBEJEHB MHOFOUHCJEHHEBIC CIIElHaJ/bHbie HCCIE0BAHUS.
Takne nccneacBaHHs NPOH3BOAMJINCE Ha reojesnueckux nosguronax TIIW u
THUCH noa pykosoacteoMm jpouenta b. @. Kpyrtoro. [lss onpejenenus TeM-
nepaTypsl B 3TUX OMBITAX MPHUMEHSUIMCh: NpalleBbie TePMOMETPhl BO BCeX
BapuaHTax HX OPUMeHEeHUs; PTYTHble TEePMOMETpPDLI, IOABELICHHbIE Ha
ypOBHE MEpHOIl MPOBOJIOKH, — OTKPBLITHIT W 3aTeHeHHbill; Melb-KOHCTAHTa-
HOBAsl TepMoONapa W TEPMUCTOPH BTOPOH M TpPeThell MOje/ed.

PesyabTaThl HAIIMX MCCAEOBAHUH H HMCCAEOBaHHH, OmyOJMKOBaHHBIX
JAPYTHMH aBTOPaMH, NO3BOJSIOT IIPOBECTH OLEHKY Pas3juuHblX Crnoco0oB of-
pejleieHUsT TeMIePaTypbl MEPHBIX NPOBOJOK B MOJEBHIX YCJIOBUAX.

A. Meraainueckie TepMOMETPHI

Cnoco6 onpejesenus TeMOepaTypbl NPOBOJIOKH, NIpeIoKenHblil Eaepu-
HBIM M OCHOBAHHBIl Ha MpHHIMNE OMMeTaJNJAN3Ma, He Hallel NPaKTHYeCKOro
[IpHMEHEeHHst BBHLY HaJHUHSA CYIECTBEHHBIX HEAOCTATKOD!

1. CpaBHUTENLHO BHICOKHE 3HAa4YeHHSA KO3((HUIHEHTOB TEPMHUECKOro
VAJHUHEHUS CTAJbHOH M JATYHHOH IIPOBOJIOK MOTYT NPHUBECTH K HETOUHOMY
yuery TeMiepaTyphl, ec/iu He TIPHHATH BO BHHMaHHHE Jaxe MajbiX Koseba-
HHil ee, OCOOEHHO B MOMEHT CMEHBI IIPOBOJIOK.

2. JlaHHBEI{I METOJ, OCHOBaH Ha YTBEPIKJEHHUH, YTO B KaxK/Jblil OTACJIBHO
B3ATHII MOMCHT BPECMEHH TEMIEPATYPHl CTA/JbHOIl M JaTYHHOH TMPOBOJOK
COBEPIIEHHO paBHbl MeXAy coOoi. B aellcTBUTEJNHHOCTH JKe CKOPOCTb BOC-
HPHATHS TPOBOJOKOH TEMIEPaTypsl BO BpeMs MOJEBLIX H3MePeHHH 3aBHCHT
OT y/e/bHOMH TEeNA0EMKOCTH H IJIOTHOCTH MeTa/ia, ClIOCOGHOCTH TOIIOUeHU S
i TemJoMpOBOAHOCTH ero. Ho ykasammble TernsoBbie NMapaMeTpbl pasAHUHBIX
MEeTaJJIOB MO CBOell BeJMYHHe He paBHH Apyr Apyry. CuaegoBaTesbHO, Takoe
Jlonylienue NPHBOAHT K MOSIBJIEHHIO CHCTEMATHUECKMX OLIMOOK, KOTOpbIe
MOTYT [AaTb HAKOIJIEHHe HA BCIO H3MEPSAEMYIO JJIHHY B HECKOJIBKO MHJJIH-
METpOB.

3. PaccmarpuBaeMBlii MeTOJ ydyeTa TeMIEpatypbl YCJIOKHART IpOLECT
JIMHEHHBIX U3MEepEeHHH.

b. PryrHbie TepMOMeETPBI

OcHOBHOe U €JHHCTBEHHOE MJOCTOHHCTBO paccMaTpHBAeMbIX TEPMOMET-
pOB 3aK/I0uaeTcss B MPOCTOTE OmpefieteHus Temneparypel. Ho pTyTHBIM Tep-
MOMeTpPaM, BO BCEX BapHAaHTaX HX MPUMEHEHHS, CBOMCTBEHHDI CyLIECTBEHHBIE
HeAOCTATKH. BblaesuM rJaBHble HMCTOYHHKH NQUPEIlHOCTEell IpPU H3MEpPeHHH
TEeMIepaTypbl pTYTHBIMH TEPMOMETPaMHU:

1. OrcyTcTBHE BO3MOMKHOCTH AJIst OCYILECTB/JICHHS HAJIEXKHOro TEHJIOBOTO
KOHTAKT4 TEPMOMETPa C MEPHOH NPOBOJOKOH.

2. 3HauuTeAbHAS HHEPTHOCTb TEPMOMETDPA.

3. OrcyTcTBHE UeTKHX M OGOCHOBAHHBIX DEKOMEHIAINil B OTHOLIEHHH
CKOPOCTH M BpeMeHH BpallleHus TepMOMeTpa-npaiia.

4. He Bce TepMOMeTpH OAHHAKOBO OBICTPO BOCIPHHHMAIOT TEMIIEPATYPY
Ccpensbl.

HcelefnopaHlii MHOTHX aBTOPOB MOKAa3bLIBAIOT, YTO TeMMeEpaTypbi MPOBO-
70K OTJHYAIOTCA OT MOKasaHMil TepMoMerpa-mpauia B cpennem Ha 1,0 —
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+1,6°C, pocriras Ha NOBEPXHOCTH 3eMJyH HauOoJbliefl BeanudHbl —+5°C
(mas TEPMOMETPOB, NPHKPEIJICHHBIX K AepeBSHHOHN TJIaHKe)

OcHoBHIBasiCh HA BHIIIEH3/JI0KCHHOM, MBI OPHXOAUM K BHIBOAY, UTO €CjIH
~rpeGyemast mpefesbHasi TOYHOCTh H3MepeHHS] (HJIH OTKJIAILIBAHHSA) JIHHUH
LoaxHa 6blTh MeHbmie 1:20000 naunbt 24-mMeTpoOBOro NpoJera, TO METO
onpeje/elds TeMIepaTypbl CTaJbHOH IIPOBOJNIOKH MPH TNOMOIUM PTYTHOTD
TepMOMeTpa B TOM WJM HHOM €ro NpUMEeHeHHH OKa3biBaeTCs He MPHTOJHBIM
VISt TION1€BOI NPOH3BOJACTBEHHON OOGCTAHOBKH.

B. Tepmonapsl

OcHoBHBIe TpeHMYLIECTBA TEPMO3JEKTPUUEeCKOro MeToja nepej TOJABKO
YTO pPACCMOTPEHHbIM TEPMOMXKUAKOCTHBIM METOAOM 3aKJIUYalTca B cje-
AYIOLEM.

[Ipexiae Bcero B MOKA3aHUAX TEPMONAPbl OTCYTCTBYET . HHEPTHOCT.
Hamenenua remnepaTypbl (UKCHPYIOTCS Ta/jbBaHOMETPOM ¢ OBICTPOTOH
3JEKTPUUECKOro TOKA,

Hanee, nosasJisgeTcs BO3MOXKHOCTb INPOH3BOAUTbL 3aMephl TEMIEPaTypH,
HAXO[sICb Ha HEKOTOPOM PAaCCTOSIHHH OT MepHoro mpubopa.
~ Hakonen, B oTauuyue OT PTYTHBIX TEPMOMETPOB HMEETCA BO3MOXKHOCTH
ocyurecTBuTh  GoJiee  HaAeKHBIH KOHTAKT JdaT4HKa TeMIeparyp C mpo-
BOJOKOH,

Ho tepMoanexkTpuyeckuit MeToX 00/1aaeT LEJBM PAAOM CYLIeCTBEHHBIX
HEeAOCTATKOB!

1. Tepmonapa u3MepsieT TEMIECPATYpPy [IPOBOJOKH TOJBKO B TOH, OXHOH
TOUKE, KOTOPOI OHA KacaeTcs.

2. Kpome toro, Mexiy TIIPOBOJIOKOIl M TOPAYHM CHaeM TepMOIapht
MMeIOT MECTO NMepexo/iHble NMPOoLecch, 00yC/I0BJICHHLIC HECOBEPIUEHHBIM KOH-
-TaKTOM (IIPU HCIOAB30BAHHH TepMoOIapbl pabounit cnal npukKacaercs X mpo-
BOJIOKE) . s

3. B noJjeBbIXx yCJIOBHAX MMETh Ae/10 CO JbIOM MOYTH HEBO3MOKHO Ma H
e BCerJa ero MOXKHO J0CTaTh.

4. TpyaHocTb yueTa M3MeHEHHWs CONPOTHUBJEHHA NOABOASLIMX HPOBOAOB
¥ 3HAYUTEJBHBII OOBEM BBIUHCJAHMTEIbHBIX paboT MO TNepeBojy MNOKa3aHHH
raibsanometpa B rpanycsl Lleabcus.

5. Heo6xoauMoOCTh BBeIEHHs B pe3yJbTaT H3MEDEHHS NONPaBKH 34
JEJEHHs 1IKaabl pabodero rajbBaHOMETpPa, NMOMPABOK 34 M3MeHEeHHe TeMIe-
paTypbl XOJ0HOTO CMasi M Pa3jJHuHs ero TEMIEpaTypbl OT TeMIEepaTyphl Ta-
pUpOBaNKsi TEPMOMAapel ¥ APYrHX. B mosieBbix yc/a0BHsX YacCTh YKa3aHHbIA
TONPABOK TPYAHO yJaaBjiuBaeMasi.

6. CoKHOCTH H TPOMO3JKOCTh allapaTyphl.

VKazauHble HEeA0CTATKH TEePMOJMEeKTPHUECKOro MeToJa OfpeleseHus
TeMIepaTypbl MPOBOJIOKH NMpHBEIH K TOMY, uTO TepMomapa, Ipekpacuo cebs
3apeKOMeH0BaBIuast IPH U3MePeHHH TeMIepaTyphl NIPOBOJIOKH B 1a60paTop-
HBIX YCJOBHSIX, He HAlllla CBOEr0 NMPHMEHEHHS B MOJEBOK NPOU3BOACTBEHHOH
0OCTaHOBKE.

I'. daekrporepmomerp bepJieesa

MeTo onpejeeHdst TEMIEpaTypbl MepHOI NMPOBOJOKH, TPe/JIOKEHHbIN

I. M. BepJeesblM, UMeeT B TeOPETHUECKOM OTHOLIEHHH O0e3yC/IOBHOE INpe-

MMYILIECTBO Iepel BCeMH, PaHee PAaCCMOTPEHHbIMH METOAaMH; a HMEHHO:
1. TemmepaTypHbiM JAaTYMKOM SIBAAETCA CaMa MepHas MPOBOJIOKA.

. 2. [1pu ucnosnb3oBaHHH AHPPEPEHUHATBHOTO MOCTA IIOCTOSHHOIO TOKA

o -cxeMme, npeajoxeHHoll BepJsieepnlM, ompenenserca Cpeiusis TeMmeparypa

pceli MEPHON NMPOBOJIOKH. '
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Ho paccmarpuBaembli MeTod OnpelejeHHsl TeMIepaTyp He JHIUeH
H HEJIOCTATKOB, W3 KOTOPbIX TVIABHLIMH SIBASIOTCH: '

1. Haanuwne cueHb AJMHHBIX MOABOASILHX IIPOBONOB. DTO JefaeT npubop
rPOMQ3JIKUM H HEYHROOGHBIM AJs1 IpUMeHeHHs ero B noJje. Kpome Toro, usme-
HEHUS CONPOTHB/EHUS NMOABOASLINX IIPOBOAOB OT U3MEHEHHS BHEUIHHX YCNO-
BHI 3HAUUTEJbHO CKAXXYTCH Ha TOUHOCTH MOKa3aHWil MocTa.

2. HenocrosauHblil 1 MaJOHAJEXKHBII KOHTAKT NOABOASLUHX NPOBOAOB
C MepHCH NPOBOJOKOH.

3. Judpdepenunalbdbti MOCT BCEe-TdKH B HECKOJNBKO LECATKOB pa3 Me-
Hee YYBCTBHTEJIEH, UEM HaNpuMmep, NOJYNPOBOAHHKOBLEIE CONPOTHBJEHHS.

Haauyua orMedenHbIxX HeIO0lTATKOB MeToha Bepﬂeesa JICJaeTr €ro npH-
MEHEHHE BO3MOXHbIM TOJLKO IIDH .HaﬁOpaTOprIX KTH SKCINEPUMEHTAJbHBIX
HCCAE10BaHUAX. Hpnmeueﬂnﬁ K¢ B NOJEBLIX NPOH3BOACTBCHHBIX YCJMOBUAX
JaHbI METOJZ He HauleJ/d, B OCHOBHOM, KaK yxXe OTMEuaJioChb, 113-3a IpoOMO3Ji-
KOCTH npuﬁopa H Heyﬂoécma ero. HCnoJb30BaHHd.

Jl. loaynpoORBOTHHKOBBIH TEPMOMETP-TEPMHUCTOP.

[TpeumyiiecTBaMu NOJYNPOBOAHHKOBLIX TepMmoconpotusienuit (TC) ne-
pen BCEMH PAaCCMOTPEHHBIMHU TePMOMeTpaMy ABJASIIOTCH:

1. Boicokasi TemnepaTypHas UYBCTBHTEJABHOCTb. B KauecTse mnpumepa
MOXKHO MPHBECTH CJAEAVIOULHe Aalible: NMPH MOBLILIEHHH TeMnepaTypu ot 0
no 100°C comporuBsenre mAaTHHLL yBeauuuTes Ha 350Y%, a y noaynpoBouu-
Kop manaer 5 20—70 pas (B 3aBucuMoCcTH OT TeMmepaTtyproro kosdp. TC) [7].

2. Mausble rabapuTnl H, CJef0BaTeNbHO, MaJjas Tenaosast niepuusa TC.

3. Ilpenenbnasi npocrtora yCcTpoHCTBa.

4. Bpicokast craGuabHocTh Xapakrepuctuk TC Bo Bpemenu.

5. J1oATOBEUHOCTh ‘U TOJHOE OTCYTCTBHME HEOOXOAHUMOCTH CHNEeHUaNbHOTO
yX0Jla B TEPHOJl IKCIJIyaTalHil.

6. Boabmiag peauuninia couporuBienust TC no3podsieT NOMHOCTHIO Npe-
Hefpeub CONMPOTHUB/IEHHEM MOABOASLLIUX NPOBOAOB, KOHTAKTHBIMH CONPOTHB-
JAEHUAMI 0 KOHTakTHBIMu 3 J1C.

[Tpu nosieBLIX HCHLITAHHAX TEPMHCTOPOB, MPUMEHSIS NPHHUUN OUMeTaJ-
JM3Ma (MHBAPHYIO U CTaJbHYI0 NPOBOJCKY), Mbl HOJIYYadu BO3ZMOMXHOCTH
GPENBBIUUCANTL HCHCTBUTC/IbHbIE TeMIepaTyphl CTaJbHLIX TPOBOJOK, KOTO-
phie Oilll UMl B MOMEHT H3MepeHua MMH fpoJera. jlaiee MpeBLIYHC/IEH-
Hble TeMIepaTypbl NMPOBOJOK CPAaBHUBAJHUCH C 1I0KA3aHMSAMH HCCJAEYEMbIX
npuGopoB (Mpauledbix TePMOMeTPOB, TEPMHCTOPOB U T. 1L.).

M3yuyag mnogayueHHBIE PACXOXKACHUS TeMnepartyp, NpPeABBIYHCIeHHBIX
H NOKa3aHHBIX TePMUCTOPAMI, Mbl IPUXOAHM K CJAEIYIOUIHM BbIBOLAM:

1. Temneparypa 24-MeTpoBOil NPOBOJOKH Haxojslelicd B M0JeBo#i mpo-
113BOLCTREHHON 0CCTAHOBKE, BO BCEX €€ TOYKAX HNPAaKTHUEeCKH OJAHHAKOBA.

2. Temnepartypa NOABECHOIl MEpHO{l NPOBOJOKH MpaKTHUECKH BoaHule
He3HAYHTeJAbHO OTJHUAETCA OT TEMIIEDATyphi OKPYKAKILETO ee BO3RYXE.
Brnepnruie 1a 370 ykaszaa b, ®©. Kpyroii. Tlposenennbie naMu ucciaelOBaHHs
" IOATBEPAHJIH 3TO NOJOXKeHHe, Maxcumasabuble PasHOCTH NPEIBLIYHCACHHDIX
TeMIepaTyp MPOBOJOKH H NMOKa3aHHbIX TEPMHUCTOPOM MpPHU 3aTCHEHHIOM JaT-
unke pabmonanucs B npegenax -+0,4°C—=x0,6°C; cpennee kBaJiparuyeckoe
ykJaonenue uz 50 cepuil nadaoaeHuit cocrasuao +0,2°C,

3. B MOMeHT onpejeieHus TeMMepaTypsl HeT HEOOXOAMMOCTH KacaThCs
JaTYUKOM HEMOCPeJCTBEHHO MCPHOI NPOBOJOKH WJH PACNONOKEHHOrO PAAOM
OTpe3Ka NMPOBOJOKH, GoJsiee TOro, MPH KacaHHH AATYHK MI0XO KOHTAKTHPYET-
Cs1 C MPOBOJOKOM, a COJHEUHHe JYy4H, Najalolide Ha Hero, 3aBbIIAIOT NMOKa-
3aHHS er0o NMPOTHB AEHCTBHTENbHOH TEMIEpAaTyphl MEDHI.
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., JlaTuuk TemmepaTyp, NOMeEILEHHOA B KOXKYX, H3rOTOBJEHHBI B BHAe
4IPOBOJICKH M3 CTaJ/JM MJM HHBapa M 3alUIEeHHbIH OT Jyueil COJHIIA TEHbIO,
A&eT NOKa3aHus, OJu3Kue K JIefICTBUTENbHON TeMIepaType NPOBOJNOKH.

4, TepmuctOop TpeTbell MojJesH sBJAseTCH NPpUOOPOM, NO3BOJAIOLIAM H3-

MepATb ACHCTBHMTEJBHYIO TEeMIlepaTypy MEPHOH IPOBOJIOKH € OIUHOKOH HE
€onee --0,2°C.

VII. 3akawuenne

[TonBonst UTOr paccMOTpPEHHbIM BhILIE BOMPOCAM, Mbl TIPUXOJHUM K CJe-
AYIOLWEMY 3aKJIYCHHIO:

l. ¥YcaoBusi mpou3BojCTBA BEJIOMCTBEHHOH IOJHIOHOMETDHH He I03BO-
JSIIOT OTKA3aThCA OT TOUHBIX METOAOB HEHNOCPEJCTBEHHOIO W3MEepeHHs JHHHH
MepHBIMH MNPOBOJOKAMH HJIH JIEHTAMH.

2. MUsmepenue auuuil ¢ TouHocThio A0 1:250 000 skonoMuvecku neseco-
ofpa3sHee NPOM3BOJHTHL CTAJbHLIMKU INpoBoJoKaMH. Ilpy 3aMene MHBapHBIX
APOBOJIOK CTa/IbHBIMH 3HAYMTE/IBHO IOHHKAETCSA CTOHMOCTh H3MEpDeHH#l yKa-
SaHHOH TOYHOCTH. ;

3. B moseBBIX yC/JIOBHAX NMPHMEHEHHe PTYTHBIX TEPMOMETPOB AJf Ompe-
REJICHHS1 TEMIEPATYPhl CTAJbHONH MEpPHOH NMPOBOJMOKH NPUBOAUT K HAAEXKHBIM
Pe3y/ibTaTaM TOJBKO IPH H3MEPEHHH JHHHA C TOYHOCTBIO, B CPEIHEM paB-
goi 1:60000—1:50000. ITpu 3TOM Lieseco00pa3sHO HCIIONB30BATh NpalieBble
TEPMOMETPHI, OTOJIEHHBIE HJIH JKe OOBHTBIE CIIHPAaJbio U3 HPOBOJIOKH TOH XKe
MapKH CTaJH, YTO H MepHasi MPOBOJIOKA.

4. MeTtoabl OonpefeNeHust TEMAepaTypol MPOBOJIOKH, OCHOBaNHble Ha HC-
f0JIL30BANNH TEPMONAPLI, TEDMOMETPa CONPOTUBJAEHHSA, AN PepenHabHOr0
MOCTA IOCTOSHHOI'O TOKAa H NPEKPacHO 3apeKOMeHI0BaBUIne ceOst B CTalMO-
HapHbIX J1a60PATOPHLIX YCIOBHAX OKAa3bIBAIOTCS HEY/JOOHBIMH W MaJOHAEM -
HBIMH Ji/Isl TIPHMEHEHHsI UX B MHOJeBOll NPOM3BOACTBEHHOH OOGCTaNOBKe WM3-32
CJIOXKHOCTH M TPOMO3AKOCTH amnmapaTypsl H IUIOXOr0 KOHTAaKTa JaTiuKa
C NPOBOJIOKOH.

5. HoaynpoBOJAHUKOBBIA TepMOMETP-TEPMHCTOD 00/1alaeT Cephe3HbIMU
IpeuMyLecTBaMil 10 CPaBHEHHIO C APYTHMH BHAaMM JaTdukoB. Mcnosabso-
BaHHME TEPMHCTOpA [Jsi H3MEPEeHUs TeMIepaTyphl NO3BOJUT B 4—5 pas yBe-
JAHYHTb TOUHOCTb JHHEHHBIX H3MepeHH#l CTaJbHbIMH MPOBOJOKAMH H TEM
CaMbIM pacilHpPHTL 06/1aCTh HX NMPHUMEHEHHS.

6. Yuer TeMmepaTypel H3MepHTeJbHOro npubopa IPHU NOMOILIM TePMH-
cTopa MMeeT MpaKTHYeCKoe 3HaueHHe W B pabOTax, MPOBOJUMBIX HHBAPHBIMH
MPOBOJIOKAME NPH PEelleHHH CMelHadbhbIX 3a7a4, Korja Tpedyercs moayyurb
O4eHb BLICOKYIO TOUHOCTDL JIHHEHHBIX H3MEpPEHHIl.,
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