OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaJbHOCTH TeMbI HCCJIEIOBAHUS M CTeNeHb ee Pa3padoTaHHOCTH.
IotpebHocTh B MHMOpMamu o Temwodpuzndeckux cpoicrBax (TPC) temno-
U30JSIUOHHBIX MarepuanoB (TM) BO3HHKAeT HPH MPOSKTUPOBAHUH HOBBIX
TEXHOJIOTHYECKUX TPOIIECCOB, MPH MaTeMaTHYECKOM MOACITHPOBAHNH U pelle-
HHUH 33]a9 ONTUMH3AINN MOJCPHU3HPYEMBIX MPOU3BOICTB, a TAaKXKe MPH KOH-
TpoJie KadecTBa MPOAYKLUHU B YCIOBUAX PEATbHO NEUCTBYIOMIMX MPOU3BOJICT-
BEHHBIX IporieccoB. OCHOBHBIM MOAXOJOM K mosydeHuto 3HaHuit o TOC Ho-
BBIX BEIIECTB M MAaTEPHAJIOB MO-TIPSKHEMY OCTACTCS MX IKCIEPHUMEHTAIBHOE
U3MepeHue.

OmHUM U3 TIEpCIEKTUBHBIX HanpaBieHuid B uaMepeHun TOC TM sBrnser-
CSl MCTOJIB30BaHUE METO/OB «MTHOBEHHBIX» HCTOYHHWKOB TEIUIOTHI. Tpaanitu-
OHHBIE METOJUKH OCYIIECTBIIEHUSI TAKUX METOAOB HE yIEJSUIM AOJKHOTO BHU-
MaHUs BOIIPOCaM BbIOOpa: 1) ONTUMATBHBIX YCIOBUI W3MepeHuil u 00paboTKu
nepBuuHON WH(MOpPMaIWy; 2) panHOHAIBHBIX KOHCTPYKIIMOHHBIX Pa3sMEpOB
MPUMEHIEMBIX U3MEPUTENBHBIX YCTPOHCTB. [109TOMY aKTyallbHOCTh HAYYHO-
HCCIICIOBATEIHCKON PaOOTHI, HANPABJICHHOW Ha MOBBIIICHHE TOYHOCTH H3MeE-
penuit TOC 3a cyer ymydimeHUs Kak Tporecca U3MEpPeHHsl B 00pabOTKH JKC-
MCPUMCHTAIBHBIX JTAHHBIX, MOJIYYCHHBIX C MPUMCHEHHEM METOJa IUIOCKOTO
«MTHOBEHHOTO» HCTOYHUKA TEIUIOTHI, TaK U KOHCTPYKIMH H3MEPUTEIHHOTO
YCTPOMCTBA, HE BHI3LIBAET COMHEHUH.

Heab padoThl 3aKI0YacTCsl B MOBBIMICHUH TOYHOCTH u3MepeHus TOC
TM 3a cyer BBHIOOpPAa ONTHMAIBHBIX MAPaMETPOB AITOPHUTMHUYECKOTO U MPO-
TPaMMHO-TEXHHYECKOTO OOECIIeYeHHsI YCTAaHOBKH JUII OCYIIECTBICHUS METO-
JIVKH TIOCKOTO «MTHOBEHHOT'0>» HCTOYHHUKA TETIOTHI.

JIist HOCTHXKEHHS TIOCTABICHHO! 11T OBUTH PEIICHBI 331a4u:

1) chopmynupoBaHa MaTeMaTHuecKas IMOCTAHOBKA WM PEICHA 3amada o
BBIOOpE ONTHMAJIBHBIX TApaMETPOB 00pabOTKH SKCIIEPUMEHTATIBHBIX JAHHBIX U
PAIMOHABHBIX KOHCTPYKIIMOHHBIX PAa3MEPOB YCTPOWCTRA;

2) yTo4YHEHa METOAUKA OCYIIECTBICHUS METOJA IUIOCKOTO «MTHOBEHHO-
T0» UCTOYHHUKA TETUIOTHI i n3MepeHuss TOC TM, normoHeHHas alrOpUTMH-
YECKMM M TPOTPaMMHBIM OOCCIICUCHHEM Ipoliecca 00pabOTKH IKCIICPUMEH-
TaNBHBIX TAaHHBIX;

3) chopMmyIHpoBaHbl PEKOMEHIAIMH 0 BEIOOPY PAIHOHAIEHOTO OCHOB-
HOT0 KOHCTPYKLIMOHHOTO pa3Mepa U3MEPUTENILHOr0 YCTPONCTBa ISl OCYIIECT-
BJICHUS pa3pabOTaHHON METOIUKH,

4) BBITIONHEH aHAJN3 UCTOYHUKOB MOTPEITHOCTEH M3MEPEHHH HCKOMBIX
TOC TM u yka3aHbl IyTH CHWKEHUS BIUSHUS dTHX UCTOYHUKOB Ha PE3YJIbTH-
pYIOIUE TOTPEITHOCTH U3MEPEHUH C IPUMEHEHHUEM Pa3pabOTaHHOW METOIUKU
Y UBMEPUTENILHOTO YCTPOMUCTBA,

5) ¢ ygeroMm pe3ynbTaTOB PEIICHUS 3a1a4d ONTHMH3AIMA M BBITOIHCH-
HOTO aHaJM3a BO3MOXHBIX HCTOYHHKOB TOTPEITHOCTEH pa3paboTaHa KOHCT-
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PYKIUSI ¥ M3TOTOBJIEHO U3MEPUTEIBHOE YCTPOWCTBO, MOAKIIOUEHHOE K HH(POP-
MAaIMOHHO-M3MEpUTENbHOM K ympasisomei cucreme (MUYC), u oTnaxkena
paboTa IKCIIEPUMEHTAIBHOM YCTaHOBKH;

6) B X0€ dKCIEpUMEHTAIBHBIX M3Mepenuii T®C MaTepuaaoB ¢ M3BECT-
HBIMH 3HAUEHHSMH ITHX CBOMCTB MOJATBEpXKICHA PabOTOCIOCOOHOCTH pa3pa-
0OTaHHOW METOJWKUA M HM3TOTOBJICHHOW 3KCIEPUMEHTATBHONH YCTaHOBKH, pa3-
paboTaH ajJropuTM BBEJICHHS IMOMPABOK HA CHCTEMATHYECKHE MOTPEIIHOCTH
HU3MEpeHul;

7) ¢ mpuMeHeHHeM pa3pabOTaHHOW METOJMKH M HM3TOTOBJIEHHON ycTa-
HOBKH OCYyIIeCTBIeHbI u3MepeHusi TOC HOBBIX MAaTEPUAIIOB.

Hayuynasi HOBU3HA JUCCEPTAMOHHON pabOTBI COCTOMT B TEOPETHKO-
AHATTMTHYECKOM OOOCHOBAHUHU DPa3pabOTAHHONH METOMUKH M YCTPOHCTBA ISt
€ro OCYIICCTBIICHHS, a TAKKE B IKCIEPUMEHTAILHOM IOJITBEPIKACHUH Tpa-
BUJILHOCTH BBITIOJHEHHBIX HCCIeA0BaHui. OCHOBHBIC 3JIEMEHThI HAyYHOW HO-
BU3HBI COJIEPIKATCS B CIACIYIOUINX PE3YIbTATaX MCCIIETOBAHUIA:

1) Ha OCHOBE MaTEMATHYECKOM MOJIEIH TeMIEpaTypHoro mois 7(x, t) uc-
creyeMoro obpasia MOoJydeHbl pacueTHble (OpMyNbl METOAMKH ILIOCKOTO
«MTHOBEHHOT0» HCTOYHHKA TEIUIOTHI, MO3BOJISIOIINE BBIYUCISTH HCKOMBIE
T®C mo HEMOCPEACTBEHHO M3MEPseMbIM 3HAYCHHAM Temmeparypbl T(xo, T') 1
MOMCHTOB BPEMCHH T', COOTBETCTBYIOIIMX 3aJaHHOMY 3HadycHHIO [3' Oe3pas-
meproro mapamerpa B = [T(xo, ©) — To] / [Tmax =Tol, e Xo — paccTosiHHE OT
IUTOCKOTO HArpeBaTess J0 MEPBHYHOTO H3MEPHUTENILHOTO MpeodpasoBaress
TemrepaTypsl; To— HavalbHas TeMrepaTypa oopasia B MOMeHT Bpemenu T = 0;
Tmax= T(x0, Tmay) — MAKCUMAJbHOE 3HAYEHUE TEMIEPATYPHI, JOCTUTAEMOE TIPU
X = Xp B IIPOIIECCE IKCIIEPUMEHTA B MOMEHT BPEMEHH T = Tmay

2) moJTydeHHbIe pacyeTHbIC (POPMYIIBI UCIIONB30BAHBI TIPH pa3paboTke Ma-
TEMAaTHYECKOTO ONHMCAHMUS 3aBUCHMOCTEH OTHOCHTENBHBIX MOTPEUIHOCTEH 83,
OCp m3MepeHus kodpPuIrenTa TemMrnepaTypornpoBOIHOCTH & M 0O BEMHOM TeTI-
JIOEMKOCTH Cp OT Ge3pasmeproro mapamerpa B = [T(xo, T) — To] / [Tmax — To] 1
OT OTHOCHTENBHBIX MOrpemHocTed 8xg, 8T max = 0(Tmax — To), 0Q, U3MepeHus
pasmepa xq, pasaoct teMneparyp [Tmax — To] ¥ KomuyecTBa TemioThl Q,, BbI-
JICITUBIIIETOCS B €JIMHHMIIE IUIOIIAH HArpeBaTeJIs;

3) TeopeTryecku 000CHOBAH BBHIOOP ONTHMAILHOTO 3HAUEHHs Oe3paszmep-
Horo mapamerpa Por = 0,498= 0,5 u auama3zoHa ero JOMYCTHMBIX 3HAYCHHIA
0,35< B < 0,65, obecrieunBarOIIUX MUHHUMHU3AIUIO TTOTPEINHOCTEH 00pabOTKu
9KCIIEPUMEHTAIBHBIX TAHHBIX;

4) pa3paboTaHa MeTOJMKa BHIOOpA PAIMOHAIHLHOIO KOHCTPYKIIHOHHOTO
pa3Mepa Xp MCIOJIb3yeMOr0 M3MEPUTEIBHOI0 YCTPOHCTBA, YTO obecreunBaeT
JIOTIOJTHUTEIFHOE CHUKEHHE ITOTPEITHOCTEH n3MepeHnit HCKOMBIX TDC;

5) paspaGoTana MeTo[MKa OCYIIECTBICHHS METO/AA TUIOCKOTO «MTHOBCH-
HOTO» MCTOYHHUKA TETJIOTHI, COCTOSIIAs B TOM, YTO B TEUCHHE 33JaHHOTO MPO-
MexyTka BpemeHd 0 <1 < 7, MOJal0T MOCTOSIHHYIO MOIIHOCTh P Ha IIIOCKHUI
HarpeBaTeib U C NOCTOSHHBIM IIaroM AT BO BPEMEHH M3MEPSIIOT U PEruCTpH-
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pytot 3Hadenust remmepatyp T = T(xp, 7)) ¥ MOMEHTOB BpeMeHHU T;=Ti1 + AT,
i =1, 2...(tg= 0); myreM cpaBHEHHS TEKYLIETO 3HAYEHUS TeMIIEpaTyphl T C
npensaymuM iy ONpEeneNissioT MaKCHMajbHOE 3HAYCHHE TeMIIepPaTyphl
Tmax= T(X0, Tmay), OTIIMYAIOMIASCS TEM, UTO 0Opa3ell H3TOTORIISIOT B BUIEC TPEX
TUTACTHH, MEXIY KOTOPBIMH Pa3MENIaloT HarpeBaTeslb U U3MEPUTENh TeMIepa-
TYpHI, IPUYEM B LENAX COKPAIICHUS UIMTEIHHOCTH M CHIDKEHHS MOTPEIIHO-
creit m3mepernit TOC mocne Havada CHIDKEHHUS TEKYIIUX 3HAYCHUU TemIiepa-
Typsl npoBepsitoT BbinonHeHue kputepus Bi = [T — To] / [Tmax— To] < ., TOC O
Harepen 3amanHoe 3HaueHue u3 auana3ona 0,90< a < 0,99,a mocne BhIMONHE-
HUS 3TOTO KPHUTEPHS aKTUBHYIO YaCTh SKCIICPUMEHTA MPEKPAIIAIOT; 10 3apETH-
CTpHpOBaHHBIM mapam 3uauenui (tj, 77), i = 1, 2, ...,K, tae k — Homep mocnen-
HETO Iara U3MEPEHUI Ha aKTUBHOMW CTaJHH, ONPEICIIAIOT 3HAYCHUE MOMEHTA
BPEMEHH T, COOTBETCTBYIOIIEE ONTUMAIHHON BennunHe Oe3pa3mMepHOro mapa-
MeTpa By = 0,5,a UCKOMBIC 3HAYEHUS &, A, CP BBIYHCIISIOT 110 PACYCTHBIM CO-
OTHOIIICHHUSIM.

TeopeTH4ecKy0 M MPAKTHYECKYI0 3HAYHMOCTH MMEIOT: 1) MeToauKa
MPUMEHECHHSI MaTeMaTHYEeCKUX METOJIOB TEOPHH MOTPEIIHOCTEH IpH BBIBOAC
3aBHCHMOCTEH JJIs1 BBIYUCICHHUS OTHOCHUTEIBHBIX CpPEeIHEKBAAPATHYHBIX IIO-
TPEIIHOCTEH M3MEPEHHUH, KOTOPYIO CIeIyeT PEeKOMEHA0BATh IS MCIIONIB30Ba-
HUS IpH GOPMHUPOBAaHUM (YHKIMU LIETH 33724 ONTUMHU3AINHA POSKTHPYEMBIX
METOJIOB M CPEJICTB U3MEPEHUit; 2) pa3paboTaHHAs] KOHCTPYKIIUS U3MEPUTEIb-
HOTO YCTPOMCTBA ISt OCYILECTBICHUS MPEITIOKEHHON METOMUKH; 3) U3TOTOB-
JICHHOE W3MEPHUTENLHOE YCTPOUCTBO; 4) CO3MaHHOE ANTOPUTMUYECKOE U MPO-
rpaMMHOE O0ecCIieYeHUE KaK JIIsl 00pabOTKH MOTydaeMbIX 3KCIIEPHUMEHTAIBHBIX
JAHHBIX, TAK U JJIs yIPABICHHUS MPOIECCOM OCYIICCTBICHUS U3MEPUTCIBHBIX
oTiepanuii MpH UCIIOIF30BAaHIH Pa3pab0TaHHBIX METOAUKH M YCTPOHCTBA B CO-
crae MY C.

[IpakTHyeckoe MPUMEHEHHE MOIYYECHHBIX B AMCCEPTAIlM HAY4YHBIX pe-
3yJIbTATOB IOATBEPKAEHBI aKTaMH 00 MX KCIOJb30BaHUM: 1) B yueOHO-
Metonudeckoir pabore ®I'BOY BIIO «BopoHexckuii HHCTHTYT [ ocymapct-
BEHHOM IPOTHUBOIOXapHO# cayk061 MUC Poccum», 2) B Hay4HO-HCCIE-
JIOBATEIILCKOM paboTe W B y4eOHOM MPOLIECCE TPHU BEHITIOTHEHUH CTYICHTAMHU
MarUCTPaTyphl HAYYHO-HUCCIICAOBATEIBCKUX PabOT, KyPCOBEIX PabOT U MPOCK-
TOB Ha Kadezape «YmpasieHHe KauecTBOM U ceprudukanus» GI'BOY BIIO
«TTTVY», 3) B npousBoacteeHHOl pabote OO0 «JIurHym». Pe3ynbrathl muc-
CepTaIllMOHHON pPabOoThl OBUIM KCIOJB30BAHBI TPU BEHITIOJHEHUH HAYYHO-
HCCIICIOBATEIBCKUX paboT MO TOCYAapCTBEHHOMY 3a/laHui0 MHUHOOpHAyKH Ha
2013 rox Ne 7.4583.2011 Ra3BuTHEC METOAOB W CPEACTB VIS OMPEACICHUS
3aBHCHMOCTH TETUIO(PHU3MIECKUX XapaKTEPUCTHUK HEHBIOTOHOBCKUX JKUAKOCTEH
OT CKOPOCTH CIIBUTA M TEMIIEPATyPhI».

MeToa0J10THsI M1 MeTObI HccaeqoBanui. [Ipy BEIMOTHEHNH pabOTHI UC-
MIOJIF30BAHBI METOBI TEOPHH TEILIONPOBOIHOCTH, MaTEMAaTHIECKOH CTATHCTH-
KH B TEOPHUH TTOTPEITHOCTEN U3MEPEHHIA, METOIbI KOMIIBIOTEPHOH 00paboTKH 1
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ANMPOKCUMAIN JIAaHHBIX, PEKOMEHIAlUU MO TPUMEHEHUIO METOMOJIOIUU pe-
HIEHHS IPOOJIEM IIPU NMPOBEICHUN HAYYHBIX HCCIIEIOBAHHH.

IMosioskeHns1, BBHIHOCHMBbIE Ha 3alIUTY. 1) OMydYCHHBIC pacYCTHBIC
(hopMyIBI, SBIAIOMINECS OCHOBON NPENIOKECHHON METOIUKH TUIOCKOTO «MTHO-
BCHHOT0» HCTOYHHKA TEIUIOTHI, 2) Pe3yJbTaThl PELICHHS 3amadd O BbIOOpE:
a) ONTHMAJBHBIX MAPaMETPOB MPOIIECCOB W3MEPCHHH M 0OpabOTKH NaHHBIX;
0) pauMOHAIBHBIX KOHCTPYKIMOHHBIX Pa3MEPOB M3MEPUTEIBHOTO YCTPOICTBA,;
3) pe3ysbTaThl aHAIHM3a UCTOYHHKOB TOTPEIIHOCTEH H3MEPEHHH U PEKOMEH/a-
MM TI0 CHWKEHHIO BIMSHUS 3TUX UCTOYHHWKOB HA PE3yJIbTUPYIOLINE ITOTPELI-
Hoctu m3Mepenuid TOC TM; 4) yTouHeHHas: METOANKA IIOCKOTO «MTHOBEHHO-
ro» UCTOYHUKA TEIUIOTHI, MOJI0KEHHAs! B OCHOBY Pa3pabOTaHHOTO aJrOpPUTMH-
YEeCKOro W MporpaMMHO-TexHHuYeckoro obecrneuenuss MUYC mis n3mepenus
TOC TM.

CreneHb J0CTOBEPHOCTH W ampodanusi padoThl. PaGoTocmocoOHOCTD
pa3pabOTaHHONW METOAWKHM M H3TOTOBJICHHOTO H3MEPHTENBHOTO YCTPOWCTBA,
JIOCTOBEPHOCTh IOJIYYaeMbIX C HMX IOMOILNBIO PE3yIbTaTOB M3MEPEHHH MOJ-
TBEPXKICHBI NIPHU OLEHKE WX METPOJOTHYECKUX XapPAKTEPUCTHK C HCIOIb30Ba-
HHEM 00pa3IoB MaTepHasioB ¢ m3BecTHHIMU TDC.

Pe3ynbTaThl BBIOIHEHHBIX HMCCIICIOBAHUH JOKIAIBIBAINCE U 00CYyK/a-
nuch Ha Hay4yHbIX KoH(pepenuax ®I'BOY BIIO «TTTY» (2011),Ha BocbMmoit
Mexaynapoaunoii Teruopusudeckoit mkone (Aymande, 2012),Ha xoHdepeH-
X BOpOHEXCKOro WMHCTHTYTa MPOTHBOMOXKApHO# cimyx6br (2012, 2013),
Ha VI Mexnynaponuoit koHpepeHunn «COBpEMEHHBIE METO/ABI IPHUKIIAJIHON
MAaTeMaTHKH, TCOPHH YNPABICHUS U KOMIIBIOTEPHBIX TeXHOIOrHi» (Boponek,
2013).

MMy6ankanuu. Marepuaibl JUCCEPTAllMH OMYyOJUKOBAaHBI B YETHIPEX
CTaThsIX B JKypHajax, pekoMeHmoBaHHBIX BAK, B Tpex craThsix B COOpHHKaxX
HAayY4YHBIX TPYJOB M MaTepuasioB KOH(EPEHNINi 1 B MOHOTpadHH.

CTpykTypa u 00beM padoThl. J{uccepTanus COCTOUT U3 BBEACHHUS, TPEX
[JIaB, 3aKJIFOYCHHS, CIIMCKA UCTIOIBb30BAHHOM JIUTEpaTyphl (227 HauMEHOBaHH )
n npuioxeHuil. OCHOBHAs 4acTh JUCCEPTALMM M3J0KeHa Ha 147 crpaHunax,
cofepxut 26 pucyHKoB U 15 Tabnu.

OCHOBHOE COJEPXKAHUE PABOTHI

Bo BBeneHMM TpUBEACHH aKTYaJILHOCTh TEMBI U CTETIEHb ee pa3paboTaH-
HOCTH, C(OPMYIMPOBAHHI IeNb U 3a7a4i paboThl, HAy4YHAsl HOBU3HA, TCOPETH-
YecKas M MpakTHYecKas 3HAaYUMOCTh, METOIOJIOTHS I METOJBI MCCIIEOBAaHUS,
BBEIHOCHIMBIC Ha 3alIUTy MOJIOKEHHS, CTENECHb JOCTOBEPHOCTH M ampoOamus
PE3YNBTaTOB JUCCEPTAMOHHON PabOTEHI.

B nepBoii rinase «O030p METOIOB M CPEACTB JUIA M3MEPEHUS TEIo(u-
3MYECKUX CBOWCTB TEIUIOM30JISILIMOHHBIX MaTEepHaJIOB» Ha OCHOBE 0030pa my0-
JIMKALUH OCYIIECTBIICH aHAJIHW3 CTAMOHAPHBIX M HECTALlMOHAPHBIX METOJIOB H
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cpencts s uamepenus TOC no Teme nuccepranuu. Ha ocHOBe 9TOr0 ananusa
OTIPENIeNICHO, YTO JYYIINM IS JOCTYIKCHUS LIENH BBHIIOJTHEHHOTO HCCIIEI0Ba-
HYs (HOBBIIEHHUS TOYHOCTH M3Mepenuit TMC) clienyeT cYUTaTh METOJ ILIOC-
KOTO «MTHOBEHHOT0» HCTOYHHKA TEIUIOTHI. TpaguIMOHHBIA BapHAHT OCYILECT-
BJICHHUS 3TOTO METOJa MPEATOIaraeT ONpeIeICHHe MOMEHTA BPEMEHH T = Tmax
COOTBETCTBYIONIETO JOCTHKCHUIO MAaKCHMAalbHOH pPAa3HUIBI TEMIIEparyp
[T(x0, Tma) — To] = (Trmax— To). st aTOTO BapraHTa XapakTepHbI OOJIBLIME 10~
TPEIIHOCTH U3MEPEHUS KO3 PUIIMEHTa TEeMICPaTyPOIPOBOTHOCTH &, 00YCIIOB-
JICHHBIC OOJIBIIIMMHU TOTPEUIHOCTSIMH OTPEICIICHHUST 3HAYCHUS Tmax L10ATOMY
ObUTa oOmpe/eicHa HEOOXOAUMOCTh COBEPIICHCTBOBAHHS METOJA IUIOCKOTO
«MTHOBEHHOI'0» UCTOYHHKA TEIUIOTHI B LIEJSAX CHIKEHHUSI MOTPEIIHOCTEN ompe-
nenenus UCKoMbIX TOC mo sKCnepUMEHTaJbHBIM JaHHBIM, MOJYyYaeMbIM B
nporiecce m3MepeHns. B nocnenaeM maparpade chopMyIHpOBaHEI eI U 3a-
a4y JaJIbHEHIITNX UCCIIEIOBAHUH.

Bo BTopoii riaaBe «TeopeTudeckre OCHOBBI pa3paOOTaHHOW METOIHMKH
MPUMEHEHHSI METOJa IUIOCKOTO «MTHOBEHHOT'0» MCTOYHHKA TETUIOTHI M M3Me-
PHUTEIBHOTO YCTPOMCTBA ISl €r0 OCYyHIeCTBIeHUs» B maparpade 2.1 paccMmor-
PEHBI BO3MOJKHBIE ITOAXOIB! K BEIOOPY ONTHMANBHBIX IMapaMeTpoB pa3padaThl-
BaeMON METOJUKU U PallMOHAIbHBIX KOHCTPYKIMOHHBIX Pa3MepOB H3MEpPHU-
TEJIbHOU STYCHKH.

B maparpade 2.2 paccMOTpeHBI pe3yIbTaThl IPUMEHEHHUS TEOPETHUECKOTO
MOJX0/1a K BEIOOPY ONTHMAJTBHEIX ycinoBuil uamepenus TOC BemiecT ¢ npu-
MEHEHUEM METOAMKH IIOCKOTO «MI'HOBEHHOT'0>» UCTOYHUKA TETUIOTHI.

®duznyeckas MOJENb YCTPOUCTBA ISl OCYIIECTBICHUS! METOAUKH TIOCKO-
0 «MIHOBEHHOT0» MCTOYHMKA TEIUIOTHI IIPUBE/IeHa Ha puc. 1.

MaremMaTrdeckasi MOJIeNb TEMIIEpPaTypHOTO TOJIsl B 00pasiie uccieryeMo-
ro Marepuana (COCTOSIIIETO U3 TPeX TIaCTHH — 3, 4, 5Mex Iy KOTOPBIMH pas-
MEIICHBI TUIOCKUI HarpeBaTeb 1 ¥ IepBUYIHBIA U3MEPUTENBHBIN Ipeodpa3oBa-
TEIb B BUJIC TEPMOTIAPHI 2) HMEET BUJT

62T _ 0, 0T(x)

+Q,8(1)8(x), t>0, —co<X<+oo; (1)
ot 0x 0x

T(x,0=T,=0; )
T(-00, 1) =T (40, 1) =Ty =0, @)

roe T(X, T) — Temrmeparypa B IIIOCKOCTH C KOOPAWHATON X B MOMEHT BPEMEHH T;
C, p, A — yziesbHas TEIIOEMKOCTb, TJIOTHOCTh U TEMJIOMPOBOIHOCTh HCCIIEye-
MOTO MaTepHajia COOTBETCTBEHHO; 7 — HavajJbHAs TEMIIEpPAaTypa MaTepHuaa,
NpUHUMAEMas 38 HA4aJI0 TeMIIEPaTypHO# IIKajbl Kaxaoro sxcrnepumenta (7o= 0);
Qn — KOJIMYECTBO TEIUIOTHI, BBIJCIUBIICECS B €UHUIE TOBEPXHOCTH TLIOCKOTO
HarpeBarens npu X = 0 B moment Bpemenu T = 0; 8(t), 8(X) — cuMBoMyecKue
nenbra-pyHKnun Jupaka.



x
T %k\\/4

n A
2 X =Xo /L3

6] 7

1 X x=0
H

s

Puc. 1. ®uznyeckasi MoJeIb YCTPOICTBA UIS OCYIECTBJIEHUS] METOAMKH IIOCKOT0
«MTHOBEHHOI'0» HCTOYHHMKA TEIJIOThI:
Xo — PacCTOsIHUE MEX]1y INIOCKMM HarpesareseM 1 ¥ nepBUYHBIM U3MEPUTEIIbHBIM
npeobpaszoBaTeneM TeMieparypsl 2; 3, 4, 5 —cocraBHble 4acT (B BH/E IUIACTHH)
o0pasia ucciaeayeMoro MaTepuaia

Pemenue kpaeBoi 3agaun (1) — (3)umeer Bua

T(x1)-T, =S ex;{—x—z:l
’ ° cpvamat dar |

B maparpade 2.2 Ha OCHOBE 3TOrO PEIICHHS C WCIIONB30BAHUEM BBEICH-
HOTO B paboTe 6e3pa3MepHOro mapaMmeTpa

B =[T(x0:7) = Tol / (Tmax~ To) (4)
TIOJTYYCHBI HOBBIC PACYCTHBIC COOTHOIICHU A
a' =x5I(4Z7), a" = x5 1(42'1"), (5)

_ QZewez) o QW7 expt?)

(cp) = . (cp)' = . (6)
[T (%, T (B) ~Tolxov/T [T (%, T (B)) ~ Tolxov/Tt
MpHAYEM IIPH
_ 1 Q,
R Bt [T~ Tol¥ov/2re ®
A= acp, ()

rae Z u Z' —OoNbIIui M MEHBITUI KOPHU YpaBHEHUS

Jzexpt-2) =pB/Vze, (8)

COOTBETCTBYIOIIAE MOMEHTAM BpeMeHH T U T, OPU KOTOPBIX JTOCTUTACTCS
(puc. 2)3amanHoe 3HaYeHHE Oe3pa3MepHOTo mapamerpa f3.
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T(x, 1)

Tax B — " o
AT |
AT ‘ | 1
T(xo, T') = T(xo, T") |- = —\—j _— —
ar M1 IT | e |
mas
| | | ATy | AT"
T’ ‘ e ‘ ‘
L |
I L1
To v Tma» T T

Puc. 2.'padux u3meHeHust BoO BpeMeHH T pa3HocTd Temmepartyp [T(Xq, T) —To] B
IJIOCKOCTH ¢ KOOPAMHATOM X M MIUTIOCTPALMS HEMOCTOSIHCTBA a0COTIOTHOM
HOTPEeLHOCTH AT ONpe/ieJieHHsi MOMEHTA BpeMeHH NPH MOCTOSIHHOI
a0co/110THOI norpemHocTH A7 u3MepeHus TeMIIepaTypbl

U3 pucyHka 2 BUJIHO, YTO OIpE/eSICHUE 3HAYCHHS MOMEHTa BPEMEHHU Tmax
1o rpaduky 3aBucuMocTu [T(Xg, T) — Tg] XapakTepusyercsi GONBIIAMU MTOIPELI-
HOCTSIMH, TaK KaK 3Ta 3KCHEPUMEHTAIbHO OIpelersemMas 3aBUCUMOCTh HMEET
3alIyMJICHHBIH W Pa3MBITBIA MAaKCUMYM B OKPECTHOCTHU TOYKHU T = Tmay ECIH Be-
JIMYUHY MaKCHMAIBHOTO 3HAYCHUS 3TOM pasHOCTH TeMIiepatyp T(Xo, Tmay — To=
= Thax— To yIaeTcst I3MEPUTH C JOCTATOYHO Majol MOTPENTHOCTRIO, TO 3HAYE-
HHE MOMCHTa BPEMCHHU Tmax ONPENEISIETCS C CYIIECTBEHHO OOJbIICi OTHOCH-
TeNbHOH morpemHocTeio, pocturaromei 10...20%. Mcnonb3oBanue 0e3paz-
MepHoOro mapaMerpa (4) mo3BOSSIET OT M3MEPEHUsI 3HAYCHHS Tmay MEPEHTH K
U3MEPCHUI0 MOMEHTOB BPEMEHH T' U T", B KOTOPBIC 3KCICPUMEHTAIbHAS KPH-
Bast T(Xo, T) — Tp yaoBneTBOpsieT cooTHolieHuto (4), a ypaBHenue (8) umeer
KOpHHM Z'u Z". PUCYHOK 2 WILTIOCTPUPYET TOT (aKT, 4To0 abCONIOTHBIE MOTpel-
HOoCcTH AT' 1 At" ompeJieneHnss MOMEHTOB BPEMEHHU T U T' 3HAYUTEIHLHO MEHb-
111e abCONTFOTHOM MOTPEITHOCTH ATyax ONIPEICIICHIS MOMEHTA BPEMEHH Tay:

C mpuMeHEHHEeM MaTeMaTHYeCKHX METOJOB TEOPHUH MOTpEIIHOCTeil Ha
ocHoBe cootHorreHui (5), (6) momydeHbl 3aBUCHMOCTH IS BEIYUCIIEHHST OTHO-
CHUTEJIbHBIX CPETHEKBAPATUYHBIX [TOIPEITHOCTEH U3MEPEHHIA:

2

(Ba)'= |4(8x)* + OTmax i
V2e[Z(B) expZ(B))| Z(B) -
2
NI RLAUIIN PN SRCE ©)
Z(B) dp B?



(3a)" = |4(dx)° + OTma i
J2e(Z (@) exp(—z"(B»(i’(B) —2]
) 2
Z() dp B
B 2
S(cp)'= | (BQ)2 + ()2 + BTy — +a+p2)| | | -2 s1l; (10)
B’ ) | 4z)?
Y 2
5(0)" = |(5Q0)? + ()7 + (BTyn) 2| = + 1+5?)| L 1] aw
p? a3 ) L4z

Io mony4yenusiM popmynam (9), (%), (10), (1) paccuntansl 3aBHCHMO-
CTH OTHOCHTEJBHBIX CpPEIHEKBAJPAaTHYHBIX MOrpenrHocTedt doa’, da”, d(cp),
d(cp)" oT GespasmepHOro MapameTpa 3 IpU pasIHIHbIX 3HaYeHUIX Q, u X Okasa-
JIOCh, YTO OTHOCHTENbHASI CPeIHEKBaJApaTHIHAs TorpentHocTs 6a" > da'. Ilo-
9TOMY OCYLIECTBIATH BBIYHCICHHS KOIP(HIMEHTa TEMIIEpaTypONpOBOJHOCTH
CIIeAyeT 10 MOMEHTY BPEMEHH T', IIPEeIIECTBYIOIEMY BPEMEHH Tmax JOCTYDKECHUS
MaKCHMAJILHOTO 3HAY€HHs pasHOCTH TeMiepatyp T(Xo, Tmax) —To= Tmax— To-

OTHOCUTENbHBIE CpPEAHEKBaApaTHUHbIe morpemuocTa  d(cp), d(cp)”,
HE 3aBHCSIIUE OT MOMEHTOB BPEMEHH T', T, IPUHAMAIOT MUHIMAJIbHBIC 3HAYC-
Hus (cM. puc. 3, 6) npu f = 1, mo3TOMy OBUIO OMPEAENICHO, YTO BBIYHCISTH
3HAYCHUS 00BEMHOI TEIIOEMKOCTH ¢p caeayet mo ¢popmyse (6a) mo 3HaAYCHHIO
Pa3sHOCTH TeMIePaTyp Tmax— ToTipu B = 1.

1075 [ +
55

S

B
o

da', %

S

3(cp)', %

N
s
°

2 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 05 09 1

a) 0)
Puc. 3.3aBucuMocT oT Ge3pa3MepHOro napamerpa  OTHOCHTEJIbHBIX
CpeHeKBAIPATHYHBIX MOrPEIIHOCTEl H3MepPeHH il
a — k03 pUIMEHTa TeMITepaTyporpoBOAHOCTH da' (paccuutansl o Gopmyie (9);
6 —o6beMHoit TemtoemkocTh 8(cp)' (paccuuransl o Gopmyie (10))



W3 pucynka 3, a BUIHO, YTO IIpU M3MEpeHUN Koo duIreHTa TemMrepary-
POTIPOBOTHOCTH 3HAYEHHS Oe3pa3MepHOTO mapameTpa B ciaeayeT BHIOMpaTh U3
muamazona 0,35 < < 0,65.Bonee Tounbie Beruncienus ¢ marom AB = 0,001
NOKa3aJM, YTO ONTHMAaJbHBIM 3Ha4YeHHEM Ilapamerpa [ sBIsETCA BEIUYUHA
Borr = 0,498= 0,5.

ITomumo BEIOOpa ONTHMaILHOTO 3HaueHMs mapamerpa B = By, = 0,5, He-
00XOANMO ONPENENUTh BEIMYHHY T'€OMETPUISCKOTO pa3Mepa Xo, IPH KOTOPOM
HOTPEIIHOCTH da, O(cp) MPUHUMAIOT MUHUMAJbHBIC 3HAYCHUs. BBITOTHEHHBIC
BBIYMCIICHHS MO3BOJMIN IIOCTPOUTH JMHHU PaBHBIX YPOBHEH OTHOCHTEIBHBIX
norpeiHoctei da, 8(cp) B IIIOCKOCTH ¢ KOOpAUHATaMHE P U Xxg (puc. 4).

U3 pucynka 4 ciegyer, 4TO MHUHHUMAIbHBIE 3HAUYCHHS OTHOCHTEIBHBIX
CpeIHEeKBaIpaTHYHBIX MOTPEITHOCTEH 0a n3MepeHus: koadduimenra remmepa-
TyporpoBoaHocTd gocruratores mpu f = 0,498= 0,5u xp = 5,5 MM, npuuem
IpUeMIIEMBIE TTOTPEIIHOCTH H3MepeHui uMetoT Mecto npu 0,35< B < 0,65mn
5MM < xp< 6,5MM. [l MUHEMH3aIMH OTHOCUTEJIBHBEIX CPEeIHEKBapaTHIHbBIX
norpeiHoctei d(cp) BHIUUCICHHS 0OBEMHOM TEIUIOEMKOCTH Cp CIEIyeT OCy-
IIECTBIIATH II0 HKCIIEPHMEHTAIBHBIM JaHHBIM, Oy4YEHHBEIM B MOMEHT BpeMe-
HH, KOTJa pa3HOCTh Temmeparyp 7(xq, T) — Tp JOCTUTAET MaKCHMAIIbHOE 3HAYE-
HUe Trax — To, T-€. IPH T = Tmax B = 1. BeimonHeHHbIe pacueTsl (cM. puc. 4)
nokasanu, yro (nmpu Q, = 55000 Bt/m?, Ax = 0,1 MM, A[Tmax— Tol = 0,01,
AQ, = 550 Br/m?) MuHMManbHas CpeIHEKBaIPATHUHAS MOTPELIHOCT d(cp) =
= 4,66%mumeet mecto mpu B = 1u xo= 5,5Mmm.

B zaxmountensHoM nyHKTe 2.2.5c(hOopMynupoBaH peKOMEHIYEMBII 1Mo-
PSIOK OCYIIECTBIICHNS! OCHOBHBIX M3MEPHUTENBHBIX U BBIYHCIUTEILHBIX OTepa-
IUH pa3paboTaHHOI METOANKH IIIOCKOTO <«MTHOBEHHOT0>» HCTOYHHKA TEIUIOTHI.

8,0’C
7.51

Sep=4,92%

N\

7.0+

6,5 A4
~ A

6,0 A &

/ ‘ 4

55 >
N
5,0 e
Sep=4,73% \//“ ~

Scp=min=4,66%

2,5

2,0

0,1 03 0,5 0,7 0,9 B

Puc. 4. JIunuu paBHBIX YPOBHEH OTHOCHTEILHBIX MOrpemHocteii da, d(cp)
u3Mepenus ko3¢ puunenTa TeMnepaTyponpoBoAHOCTH ¢ U 00beMHOMH
TeMJI0eMKOCTH cp C NPMMEeHEeHHeM Pa3padoTAHHOr0 MeToa



OT/IMYHTENBHBIC TPU3HAKA ATOH METONUKU W3JI0XKEHBI B IYHKTE 5 HaydHOM
HOBM3HBI Ha 2 1 3 CTpaHMIIAX JAHHOTO aBTopedepara.

B mnaparpade 2.3 BTOpoii r1aBbl NpUBEICHBI PE3yJIbTATHl aHAIN3a UCTOY-
HUKOB TorpemHocTe m3mepenuss TOC TM MeTooM IMI0CKOTO «MTHOBEHHO-
ro» UCTOYHHUKA TEIJIOTHL. [Ipy 3TOM HCTOYHHMKH TOTPEITHOCTEW H3MEpEeHUi
ObUTH pasiesieHbl Ha TpH TPynmbl: 1) 00YCIOBICHHBIC HEMONHBIM BBITIOTHEHH-
€M JOIyIICHAH, IPUHATHIX IPH Pa3paboTKe MaTeMaTHIECKOW MOJIETH HCIIOIb-
3yeMOro METO/la ¥ H3MEPUTEILHOM sUeiiku; 2) 00yCIOBICHHBIE OIIUOKAMHE MPU
OCYIIECTBIEHHU Pa3pabOTaHHOTO MeTO/1a; 3) 00YCIOBIEHHBIE MTOTPEIIHOCTSIMU
MPSIMBIX U3MEPECHUH (DU3NYECKUX BEIUYMH, BXOAAIINX B PACUCTHBIC (JOPMYIIEI.
BrinonHenue pekoMeHAalui 0 CHIKEHUIO BIUSHUS TPEX TPYNI UCTOYHUKOB
MOTPEeNIHOCTE MO3BONIMIIO (yXKe Ha dTare MPOSKTUPOBAHUS W Pa3pabOTKU H3-
MEPUTENBHBIX U BEIYUCIUTENLHBIX ONepaluil IpeIIoKeHHOW METOAUKH U KOH-
CTPYKIIMH M3MEPUTEIHHON SUCHKM) MPUHATH MEPhI IO YCTPAHEHHIO HETATHB-
HOTO BJIMSHUS STHUX MCTOYHHUKOB TOTPEIIHOCTEH, CIIOCOOCTBOBAIIO MPABHIHHO-
MYy OTIpE/ICIICHNIO KOHCTPYKIIHOHHBIX Pa3MEpOB U3MEPHUTEIBHOTO yCTPOICTRA.

B 3akmrounrtensHoM maparpade 2.4 BTOpo# riiaBbl NPUBEICHBI PEKOMEH-
JAIA 10 pa3paboTKe aJropuTMa BBEACHHUS INONPAaBOK HA CHCTEMATHYCCKHUE
norpermrHOCTH m3Meperus TPC, ABIAIOMErocss OMHAM U3 HEOOXOIUMEBIX YCIIO-
BUU YIYYIICHHUS METPOJIOTHUCCKUX XapaKTEPUCTUK pa3padaThiBacMO B paboTe
METOJMKH U U3MEPUTEIHLHOTO yCTpoiicTBa. J{Jisi BBEJCHUs MONMPABOK PEKOMEH-
JIOBAHO MCIIOJIb30BaTh 3aBUCUMOCTh BUA

(pncn: f((me O, O3, 02, O3, )’ (11)
T Qs Pen — U3MEPEHHOE (HEUCTIPABICHHBIN pe3yIbTaT M3MEPEHHS) U UC-
npasieHHoe (Mocjie BBEICHUS IMOMPABKU) 3HAYCHUS (DU3NUECKON BETUYUHBI
COOTBETCTBEHHO; f(Qsy, Og, 01, O, O3, ...) — QYHKIMS, YacTO 3ajaBacMas B
BH/JIE TIOJTHHOMOB:

Pycn = 0o + 01 Pz (éDl
(PI/ICH = 0Op + U'l(Pl/I'SM + U~2((P1/13M)2 ; (13)-
Pucn = 0o + Q1 Przm + QZ((PI/BM)Z + ("3((PH3M)31 (:kfh

TIO3BOJIAIOIINX 110 U3MEPCHHOMY (HEHCIIPABICHHOMY) 3HAYCHHIO Oy, M Mapa-
METpaMm 0, O, Op, 03, ... BEIYUCIUTE UCTIPaBIeHHOE (ITOCIEC BBEACHUS MOMPAB-
K{) 3HAUYEHHE @y, DU3UUECKON BeIMUMHBL. [IpeiioeHHbIH MOPSIOK pa3pa-
OOTKH aJropuTMa BBEACHHMS MTOMPABOK HATJISIHO MMPEACTaBICH B maparpade 2.4
B BUJI€ TOTOYHON JAHATrPaMMEI.

B Tperneii riaBe «Pa3paboTka, M3roTOBJIEHHE, OTIa/IKa U MIPAKTUYECKOE UC-
TIOJIE30BAaHNE IKCTIEPHIMEHTAIBHOM YCTAHOBKH ISl U3MEPEHMST TeTUIO(PN3NIECKIX
CBOWCTB TEIUIOM30JISILIMOHHBIX MaTepHalioB» B maparpade 3.1 npuBeacHsI cBesie-
HUS 00 YCTpOWCTBE M pabOTe M3rOTOBJIEHHOW SKCIIEPUMEHTAIBHON YCTaHOBKH,
npencrasisiroreit coboit MY C, Giok-cxema KOTOpOii MpuBeeHa Ha pHC. 5.

DKcIepruMeHTaNbHAs YCTAaHOBKA (CM. puc. 5) Bkimrodaet B ceds: NS — u3me-
PUTEIBHYIO SYEHKY, BHYTPH KOTOPOH MOHTHPYIOT TPH COCTaBHBIE YacTH 0Opasiia
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) K

Puc. 5. OcHOBHBIE COCTABHbIE YACTH IKCIIEPUMEHTAIBHON YCTAHOBKH,
BKJIKOYeHHOIi B coctaB UMY C

B BHJC IICHTpalbHOM 1, HIDKHEH 2 W BepxHEH 3 IUIACTHH, M3TOTOBICHHBIX U3
UCCIIelyeMOro Marepuala, MEXIy KOTOPBIMH pa3MelaloT IUIOCKHH Harpesa-
tenb 4 u Tepmonapy 5; IICJ] — maTy cOopa JaHHBIX, YIPABISIEMYIO MPOrpaM-
MOH, cozmanHoi B cpene LabVIEW u ucrons3yemyro Uiss H3MEPEHHUsT U PETH-
CTpanuu B nepcoHambHOM kommbiotepe [1K mepBuyHOW MH(pOpMaNWy, MOCTy-
MaroIed ¢ TepMOMaphl 5, a TakKe IUIsl BKIFOYCHHS W OTKIFOUCHUS IMHUTAHUS
Harpesares 4; KCY — KOMIUIEKT COrIaCYIOMIMX YCTPOUCTB (BKIIFOUAET B ce0s
KopoOky xomomubx crmacB KXC co BCTPOCHHBIM WHTETPATIbHBIM JaTYHKOM
TEMITEPATyphl, YCHIHTENb Y, TpoMexyTrodnoe peie K u 6moku mutanus BIT1,
BI12), obecrieunBarOnMx B3aMMHOE COTJIACOBAHME BXOJHBIX M BBIXOIHBIX CHT-
HanoB WS u IICH; TIK — mepcoHanbHbIA KOMIIBIOTEP, MCIOIb3YeMBbIii:1) s
YIPABICHUSI XOJIOM HKCIIEPUMEHTA; 2) U U3MEPEHUS U PETHCTPAIUU TIePBHY-
HOM uH(popManuy; 3) wis 00pabOTKU MEPBUYHBIX AKCIIEPUMEHTAIBHBIX JaH-
HBIX W BBIYUCICHHUS HCKOMBIX 3HadeHMi TOC wuccmemyemMoro marepuana,
4) s TIOCTIEAYIOMIETO XPpaHEeHHs KaK MEPBHYHON M3MEPHUTEIbHON HH(pOpMa-
IIUH, TaK U PE3YJIbTATOB e¢ 00pabOTKH B 0a3e JaHHBIX.

YCTpOoHCTBO M3MEPUTENLHON sSUeiKH, pa3paboTaHHONH ¢ y4EeTOM pe3yiib-
TaTOB aHaJM3a UCTOYHHUKOB MOTPEITHOCTE N3MEpPEHUH, PACCMOTPEHO B ITyHK-
te 3.1.2,a B nyukre 3.1.3maparpacda 3.1 npuBencHB! TAKXKE cXeMa MOIKITIOUe-
HUSI U3MEPUTENBHON SUEHKH K KOMIIBIOTEPY € UCTOb30BaHueM: 1) miatel c6o-
pa maunsix NI USB 6211¢pupmer National Instruments; 2)srorosienHoii Ko-
poOku XoNmoAHBIX cmaeB; 3) GeckoHTakTHOro peiae TO707 1,ympapistomero
pa6oroii pene K; 61oxoB nutarus UTTH-2-10u B5-48.

B nynxre 3.1.4 maparpada 3.1 paccMOTpEHO aNTOPUTMHYECKOE M IIPO-
rpaMMHOE oOecrieueHre (YHKIIMOHUPOBaHUS UCTIONb3yeMol B pabore UNYC,
npesHa3sHaYeHHON /ISl MCIOJIb30BaHMSI METOIUKH IJIOCKOTO <«MIHOBEHHOTO»
MCTOYHHKA TETUIOTHI. [TOpSI0K OCYILECTBICHUS ATOH METOIUKH U paboTa 3TOro
ITOPUTMUYECKOTO M MPOTPaMMHOTO 00OECIIeYeHHUs! TPECTABICHBI B BHIE MO-
TOYHOM JAMarpaMMbl Ha pHC. 6, IpUYEM 3JIEMEHTHl HayYHOW HOBH3HBI BbIJCIIC-
HBI Ha 9TOM PUCYHKE TYHKTUPHBIMHU JTHHUSIMHU.
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1 | Usrorosnenne Tpex onementos 1, 2 u 3 06pasua U3 UCCIENYEMOro MaTepHana ¢ He-}
00XOANMBIMH pa3MepaMH Xo, Lo, Ls, Hy, H; I

2 W3mepeHne reoMeTpHYeCKuX pa3sMepoB Xo, Lo, Ls, Hy, H, m3roroBienHsix anemen- |
i TOB 00pasia

i e T Yy - —— = 1
I Pasmeruenne anemMentoB 1, 2 u 3 o0pasua HccieyeMoro MaTtepralia B H3MEpH-

I 3| Tembnoii sueiike; MOHTaX IeKTpHHUECKOTO HarpeaTens 4 u Tepmonapsr 5 Mexay | |
anemeHTamu 1, 2, 3 0Opasia; NoAKIIOUeHHe HarpeBaTens 4 1 TepMonapsl 5 k rmaTe: |

i Hposez[efme MOJITOTOBUTEIBHOM CTauU CIIEPUMCHTa |

i 4 Brurouenne MY C u BBOJ € KJIaBUATYPBHI WK U3 0a3bl JaHHBIX: |
: TEOMETPHUECKOTO pa3Mepa Xo, HAMPsHKEHUs MUTaHUs Uy, HarpeBaTens; :
| conpoTuBieHus Ry, HarpeBaTess; JIMTEIbHOCTH UMITYIIBCA Ty, |
HapaMeTpoB IpayupoBOYHOI Xxapaktepuctuku T = f(€) Tepmonapsl, &, At, N, a, |
i = 0,170= 0, Ha3BaHMs UCCIIETYEMOr0 MaTepHana, CBeeHui 06 omepaTope  Jp. :
| v i
i 5 M3mepenne HayaIbHOTO 3HAYEHUS e AEKTPUUECKOro CUrHaJla TEPMOIIAphl, BbI- |
: YHCIICHUE HAYAJIBHOTO (11 TOArOTOBUTENBHOM CTaIMK) 3HAYCHHUS TEeMIIEPaTypPbI :
I Ty' =f(en) I
: v v v v |
|6| i=i+1,15=14+AT i

v .

: 7| U3mepenue TeKywwero 3HaueHuUs ¢ CUrHAlIa TEPMOIAPHI, BHIYMCIEHUE M PETHCT-
| paumst 7" = f(€) , cOOTBETCTBYIOLIErO0 MOMEHTY BPEMEHH T; I

. Her |
! 4 1>n .
i !
B i
i 9| E= (I - T)(T" — T4) i
I Her I
i E.<eg, |
i Ja |

|  [11 | TexcroBoe u 3BykoBoe coobuieHust «I[I0ArOTOBUTENbHAS CTAUs IKCIICPUMEHTA |
3aBepuieHa. Beequte komanny START» |

Puc. 6.ITorounasi nuarpamMma (pyHKIHOHHPOBAHUS ANTOPHTMHYECKOT0 H
NPOrpaMMHOro obecrnedeHust pa3padoTaHHO MeTOAMKHU
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Her
OcymeCTBneHne AKTUBHOMW CTaJIUM SKCIIEPUMEHTA |
|
13 BxiroueHne HanpspKEHHS TATAHKS HarpeBaTelst .
To=T", Tmax=To, i = 0,70=0 I
|
y v_—| :

| 14| i=i+1,1= 11+ At I

v |
15| V3Mepenue Tekyiero 3Ha4eHus! ¢j CUTHAJIA TEPMOIIAPbI, BEIYNCICHUE U PETUCT- I
pauus Temnepatypsl T; = f(€), cooTBeTCTBYIOIIEH MOMEHTY BpEMEHH Tj

OTKITIOUeHIe HarpeBaTes |

................................................. T E

Onpenenex—me MaKCHMaJIbHOT'O
| 3Hauenus Temmepatypsl ImaxH
| npo6epKa Kpumepus OKOHYAHUSA
AKMU6HOU cmaouu HKCnepumMeHma

- =~ ~ I
| g pra g
S~ —_ -
~ P s
I .
e - I I
| 23 | Coxpanenue dKCIiepuMEHTabHOM HHpopMarmu T, Ti, i =0, 1, 2, .. B 6a3e maHHBIX |

v

| 24| TexcToBoe COOGHIGHI/IB «AKTHBHAs CcTagus SKCIEPUMEHTA 3aBECPIICHA» | .

Puc. 6. IIponoskenne
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N T = (TwT) + o
| v

i 26| Omnpenenenue YeTbipex Ommkaiumx K 7' 3HAYCHUI
. Tj—1<Tj,Tj§T', Tj+1> T, Tj+2>Tj+1 |

|
i 27 Beruricrenne napamerpos by, by 3aBiucumoctr T = by+ byt Meronom Hanmerbix
: KBaJPaTOB I10 YETHIPEM IapaM 3Ha4YCHU: (Tj_1, Ti-1), (T, Tj), (t+1, Tjs1), (12 Ti2) |
| * .
: |

! | 28| OrnpereneHne MOMEHTa BPEMEHH T' KaK KOpHsI ypaBHeHus bo+ byt = T' I

| 31 |COXpaHeHPIC Ppe3yIbTaTOB 00pabOTKH SKCIIEPUMEHTAIbHOH HHPOpMALUK B 0aze |

JIAHHBIX J

IIporokon
revaraTh?

| 33| BpIBoJ IPOTOKOIIA C pe3yabTaTaMi IPOBEICHHOTO SKCICPUMEHTA Ha MIPUHTEP

y
OkoHuaHne

Puc. 6. Okonuanue

B maparpade 3.2 Tperbeli IiaBbl, NOCBSILECHHON OIIEHKE IOIPEITHOCTEH
mmepenust TOC Tteepabix TM ¢ HCIIONB30BaHHEM pa3pabOTaHHOTO METOJa
IUVIOCKOTO «MTHOBEHHOT0» HCTOYHHMKA TEIUIOTHI M H3TOTOBJICHHOH SKCIIEpH-
MEHTaJILHOIM YCTaHOBKH, PacCMOTPEHBI Pe3yJIbTaThl MPAaKTHYECKOTO OLEHUBA-
HHS TOTPEIIHOCTeH W3MEpeHMil (Ha OCHOBE IKCIEPUMEHTAJIBHOTO IMOAXO/a),
HOJTy4eHHBIE C HCIIOJIb30BaHUEM MaTepHasioB ¢ m3BecTHBIMH TOC, a mMeHHO
MOJMMETUIMETaKpHiIaTa U TUTUT TIOJIMCTUPOJIBHBIX BCIICHEHHBIX 3KCTPY3HOH-
HBIX «EBporuiexc».

B naparpade 3.3 pazpaboTaH anroputM BBEIEHHS IONPABOK HA CHCTEMa-
THUYECKHE ITTOTPEIIHOCTH M3MEPEHUs TeruionpoBogHoctn TM, Gasupyrommuiics
Ha UCIOJIb30BAaHNH 3aBHUCUMOCTH TuMa (11a), a UMEeHHO

Aen = 0o+ Oahyy = 0,0024973 + 1,0015688,, . (12)

B cBs3u ¢ TeM, 4To A TIUT «EBPOIUIIKC» HET TOYHBIX JAHHBIX O 3HAUe-
HUSAX UX O0BEMHOH TEIUIOEMKOCTH cp M Kod(ddernrenra TeMreparypornpoBo-
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HOCTH @, HE yJIAJIOCh HAWTH MapaMeTphl Og U o4 3aBucuMocTy tuma (12) mis
BBE/ICHHUS IIONPABOK Ha CHUCTEMAaTHYECKHE IIOTPEIIHOCTH HW3MEpPEHUs Cp
U a. B ganpHelieM nociie NOSIBICHUS CBEAEHUM O TOYHBIX 3HAUEHUSX CP U &
MOKHO OTIPEICIUTD TTAapaMeTPHI Op , 0 3aBUCHMOCTH THma (12) s BBeaeHUsS
MOMIPABOK B PE3YJILTATHl H3MEPEHHUS ¢p U & TEIUION30JISAIIMOHHBIX MAaTEPHAJIOB.

B 3akmountensHOM maparpade TpeTed TJaBbl IPUBEACHBI CBEIEHHUS 00
U3MEpPEHHBIX 3Ha4YeHusAX TemtonpooaHocti A = 0,15B1/(MK) u koaddurm-
eHTa TemmeparyponpoogHoctd a = 1,110 m?/c HOBOro MaTepuana — MOIH-
(bUMpOBaHHOM IpeBECUHBI MapKu «JlecTam».

3AK/IIOYEHUE

1. Ha ocHOBe MareMaTHYECKON MOJENd TeMueparypHoro mous (X, T) B
obpasue TM, B miockoctu x = O KOTOPOrO MOACHCTBOBAT «MTHOBEHHBIN» HC-
TOYHHK TEIUIOTHI, MOMYYCHBI pacueTHble (GopMynbl s BeraucieHus TOC mo
HETIOCPECTBCHHO M3MEPSACMBIM (PU3HUCCKAM BENHYUHAM T, T(Xg, T), X0, Qn #
KOHTposupyemomy mapametpy B = [T(Xo, T) — Tol/( Tmax— To)-

2. C wuCHnonp30BaHUEM TMOJYYCHHBIX MAaTEMAaTHYCCKHX 3aBUCHMOCTEH
CpeIHEKBAIPATHYHBIX OTHOCHTENBHBIX MOrpemHocTeil oA, 8(cp) — Kak oT Imo-
IPEIHOCTEN 8Xg, 0 Tmax O0Q, U3MEPEHHUS PACCTOSHUS Xg, PA3HOCTH TEMIIEPATYP
Timax— To, KOmM4ecTBa TemaoThl Qy, BBIACIMBIICrOCS B €IMHUIE TUIOMIAIN Ha-
rpeBarens, TaK U OT mapameTpa 3 — TeopeTndeckd 000CHOBAaHBI BHIOOP OMNTH-
MAJILHOTO 3HAYCHUS MapaMeTpa 3 U METOIUKAa OMPEACICHUS PalOHAIBLHOTO
KOHCTPYKIIMOHHOTO pa3Mepa Xo I3MEPHUTENLHOTO YCTPOHCTBA.

3. Onpenenena NOCIEIOBATENILHOCTD BBIIOJIHEHHS U3MEPUTENIBHBIX U BbI-
YUCITUTEIBHBIX OMEPAIUi, MON0KEHHAs] B OCHOBY allTOPUTMHUYECKOTO M TPO-
TpaMMHOTO 00eCIeUeHHs pa3padOTaHHON METOIUKHU TUIOCKOTO «MTHOBEHHOTO>
WUCTOYHUKA TETUIOTHI Tt m3Meperns TPC TM, obecnieunBaromas MAHAMHA3a-
U0 TTOTPEITHOCTEH.

4. Ha ocHOBE BBITIOJTHCHHOTO aHAaJIHM3a UCTOYHHUKOB MOTPEIIHOCTEH HU3Me-
perust TOC (¢ npUMeHEHHEM NPEIIOKEHHOM METOUKH) pa3paboTaHa KOHCT-
PYKIHS M3MEPUTETHHOTO YCTPOUCTBA.

5. Pa3paboTaHHBII aqrOpUTM BBEICHHS IMONPABOK HA CHCTEMATUYCCKHC
MOTPEIIHOCTH TPH W3MEPEHUH TEIUIONPOBOIHOCTH C MIPUMEHEHNEM HOBOH Me-
TOJIMKH TI03BOJIMJI CHU3UTH CyMMapHBIC MOTPEITHOCTH M3MEPEHHH.

6. DkcnepuMeHTaNbHBIE OLEHKH norpemHocteil m3Mepenuin TOC monu-
METHJIMETAaKpHJIaTa M IUIAT TOJHCTUPOJIBHBIX BCIEHEHHBIX SKCTPY3HOHHBIX
«EBpOIumKe» MOATBEpIMIH PabOTOCIIOCOOHOCTh pPa3pabOTaHHBIX METOIUKH
TUTOCKOTO «MTHOBEHHOT0>» MCTOYHUKA TEIUIOTHI U U3MEPHUTEIBHOTO YCTPOUCT-
Ba, YTO CBUCTEIBCTBYET O JOCTM)KCHUM LIETH U JOCTOBEPHOCTH PE3YJIBTATOB
BBITIOJTHEHHON JMCCEPTAIIMOHHON paOOTHI.
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