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Pa3paboTaHHbIi MOy b ITO3BOJISET PEIlaTh KOM-
IUIEKCHBIE U3MEPUTEIIbHbIE 331241 TP BHITTOJIHEHUH
(GU3NYECKUX IKCIICPHMEHTOB B HAYYHBIX M y4EOHBIX
naboparopusix. PaspaboranHoe I1O maeT BO3MOXK-
HOCTh OOECIeYNBaTh MaTeMaTHUECKyI0 00paboTKy
HIOJTy4EeHHBIX JaHHBIX U UX O0TOOpa’keHHe Ha dKpaHe
[1K B Buze rucTorpamm, rpaduKoB, TaOIHII.
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HNCCIEJOBAHHUE TEIUIOITPOBOJHOCTH HEOJHOPOJHBIX BUOJIOI'HYECKHUX
PACTBOPOB METOJOM IIPAMOI'O PASOI'PEBA TEPMUCTOPA
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BcectoponHee nccnenoBaHie CBOMCTB OMOJIOTH-
YECKHX MAaTepHAJIOB, B TOM YHCJIE U UX TEIUTO(PH3H-
geckuX cBOHCTB (TPC), a B 4aCTHOCTH TEILIONPO-
BOJHOCTH, BBI3BIBAET HEOOXOIMMOCTH pPa3pabOTKH
COOTBETCTBYIOIIEH anmapaTypsl A CO3IaHUSI METOIUK
nccnenoBanuii. Koadduiuent rtemnonpoBoaHoCTH
sBisiercst d((GEKTUBHBIM TOKa3aTeleM MpOLECCOB
Pa3IMuHOTO poja, NPOTEKAONIINX B OHOIOTHYECKUX
KHUIKOCTAX. Tak B MeOULUHE, Ul ONpe/eICHHs
HaJIMYMsI U CTETIEHH MMMYHOJIOTHYECKON 3aBHCUMO-
CTH TPUMEHSIOT METOJ] MMMYHOTEPMHCTOMETPHH,
KOTOPBIN 3aKifo9aeTcss B CPaBHEHHH OTKIOHCHHUS
TOC cMecu KpoBbt+auIepred ¢ TETIO(QH3MIECKIMHA
CBOMCTBAMH KOHTPOJIBHON JKHAKOCTH.

K unciry Hanbounee 3¢ (heKTHBHBIX METOIOB OMpe-
JIEJICHUS TEIUIOTIPOBOAHOCTH MOTYT OBITH OTHECEHBI
METOZBI Hepaspymaromero kKouTpons. C ux momo-
IIBI0 MOXKHO I10JIy4aTh MH(OPMAIMIO O TEIUIONpo-
BOJIHOCTU IPU MaKCUMaJIbHOM COXPaHEHHH ecTe-
CTBEHHOH CTPYKTYpBI HCCIEIyeMOro OHoyoruye-
ckoro Marepuana. Kpome TOro, ¢ moMouipio
Hepas3pyLIaoUIMX METOJI0B MOXKET OBbITh JTIOCTHUTHYTa
Haubonee BbICOKAas MPOM3BOJAUTEIBHOCTh H3Mepe-
HUH, TaKk KaK OHHA HE TPeOYIOT TPyIOEeMKOH HOAro-
TOBKH HCCJIETYyEMBIX MaTCPHAIIOB.

[To muenuto uccnenonareneit [1] ans onpexnene-
HUS K03 PHUIHEHTa TEIUIOTPOBOAHOCTH OHUOIOTHYE-
CKHAX MAaTepUAIIOB OJHUM U3 caMbIX 3((HEKTUBHBIX
METOJIOB €CTh METOJ| MpPSIMOr0 MOAOTPeBa TEPMHU-
cTopa, KOTOPBIH HCHONB3YEeT CIOCOOHOCTh TEPMHU-
CTOpa K Camopa3orpeBy INpH HPOXOXKICHUH 4Yepes3
HETO AIeKTpryecKoro Toka. [Tpu atom ko3 durtnent
TEIUIONPOBOAHOCTH HCCIIEAYeMOT0 MaTepHaja omnpe-
nemnsietcs 1o gopmyie [2]
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Mmoit xuakoct, Bt/(m K); Pr — MomHOCTh TEpMU-
ctopa, BT; r — pagnyc Tepmucropa, m; AT — Temnepa-
Typa pa3orpesa Tepmucropa, °C.
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(1) momoTHUTENBHBIX KOIPPHUIMEHTOB MPOTIOPITHO-
HAJIBHOCTH, KOTOPEIE OTIPENIENIIOTCS IIyTEM TECTHPO-
BaHUS TEPMHUCTOPOB C TPUMEHEHHEM O3TAJIOHHBIX
JKuakocTen ¢ n3BecTHEIMH TDC.

VYuuteBas 3TOT (hakT popMyra mpruoOpeTaeT BUL

[2,3]
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e Agp. — KOIPPHUIMEHT TEIIONPOBOAHOCTH
nuccnemyemon xuakoctu, Br/(M.K); Pr — MomHOCTH
TepmucTopa, BT; r — paauyc Ttepmucropa, m; AT, —
HM3MEpeHHasi C TOMOIIBIO MCCIIEeI0BATENbCKOM yCTa-
HOBKH TeMIIepaTypa paszorpesa tepmuctopa, °C; ATy
— TeMIlepaTypa pa3orpeBa TepMHCTOpA, BBI3BaHHAsS
HaJIMYHEM 00O0JIOYKH Y TEPMHUCTOpPA U U3MEPEHHAs B
pe3ynbTare KajJlMOpOBOYHBIX TECTOB C HCIIOJIL30Ba-
HHUEM 3TaJOHHBIX )uakocTel, °C; K, — ko3 duruent
MIPOTIOPLMOHANBEHOCTH, KOTOPBIN ONpEeNsieTCsl B pe-
3yJIbTaTe KAJIMOPOBOYHBIX TECTOB C HCIOJIB30BaHUEM
STAJOHHBIX )XuAKocTeil. OH XapakTepu3yeT 4yBCTBU-
TEJILHOCTh TEPMUCTOPHOT'O 30H/1a K 3HAUYEHHIO KO3 (-
(uIIeHTa TEIUTOIPOBOIHOCTH HCCIETyeMOH KHUIKO-
CTH, B KOTOPYIO IIOMEIICH 30H/I.

B nmamHO#l paboTe paccMOTpPEHBI pPE3yNIbTaTHI
n3MepeHnii cMecu kpoBu U ¢puspactsopa (0,9% pac-
1B0p NaCl B IUCTHINTMPOBAHHOW BOJE), KOTOPBIi
nmeer TOC 6mmkue k TOC KUIKAX alIepreHoB.
CMech SBIISIETCST KOMIUIEKCHOM T10 COCTaBy U MOXKET
CO BpeMeHeM paszzensitcs Ha (paxunu. M3mepeHus
K03(h(UIIMEHTa TEIIIONPOBOIHOCTH IPOBOJMIKCH C
MIOMOIIBIO HCCIEI0BAaTENbCKOI ycTaHOBKH (puc.l),
KOTOpasi MpeiBapUTEIbHO KanuOpyeTcs Ha STajloH-
HBIX JKHAKOCTSX C H3BECTHBIMH KOA((HUIMCHTaAMH
TEIUIONIPOBOAHOCTH. Y CTAHOBKA MMEET JIBa M3MEpH-
TENBHBIX 30H/Ia, I3MEPUTEIHHBIN OJIOK M TEPMOCTAT.
O0paboTKa pPe3yIbTaTOB HM3MEPEHHNA OCYIICCTBIS-
€TCs C TIOMOIIBIO MIEPCOHATBHOTO KOMIBIOTEPA, TO-
KITFOYEHHOTO K U3MEPUTEIEHOMY OJIOKY.

Uccnenyembie xuaxoctn B oObeme 350 MK
pasmeniaTcs B NpoOHpKe, MOMEUIEHHOH B TepMo-
crar. OH HarpeBaeT uccieayeMble CMECH 10 TeMIle-



Cem;u}z 1. Hb’Mepume]leble cucmemsl U npu6opbl, mexnudeckue cpedcmea be3onacnocmu

patypsl +36 °C. Ilocne HarpeBaHus oneparop norpy-
)aeT B U3MEPUTENIBHYI0 Cpely TEpPMUCTOPHEIE
30H/IbI, BKJIFOUEHHBIE TI0 MOCTOBOI CXeMe, U 3aIryc-
KaeT Havayio u3mepenus Ha [1K.

[Toce momy4eHust KOMaHBI O HAYAJIEe N3MEPEHHS
MHUKPOKOHTPOJIIIEP U3MEPHUTEIBHOTO OJI0Ka, C TIOMO-
IO KJTI0YA, TTOJAET HAIpsHKEHHE Ha M3MEPHUTEIb-
HBIE MOCTHI B TE€UCHHE 6 CEKyHI. DIEeKTPHYCCKHUHA
TOK, IPOTEKAIOIINI Yepe3 TEPMUCTOP HAarpeBaeT ero
U3MEHsISl TemrepaTypy Tepmuctopa. CoOcTBeHHas
TeMIiepaTypa TEpMUCTOpa MPONOPLHUOHATIbHA KOd(-
(ULKEHTY TEIUIONPOBOHOCTH KUIKOCTH B KOTOPYIO
OH MorpyxeH. MI3MeHeHue TeMnepaTypsl IPUBOIUT K
HU3MEHEHHUIO CONPOTUBIICHUS TEPMUCTOPA, a CIIeI0Ba-
TENBHO U K pa3baaHCy U3MEpUTEIHHOTo MocTa. Pa3-
HUIA TOTEHIMATIOB U3MEPUTEIbHON AMAaroHaIn Mo-
CTa M3MEPSETCSl C MOMOIIBIO AHAIOTOBO-IIM(POBBIX
npeoOpazoBateneil U B U(GPOBOM BHIE MOJACTCS B
MHUKPOKOHTPOJIED, TAE OH MPOXOAUT NPEABAPHUTEIH-
HYI0 CTaTUCTHYECKYI0 OOpabOTKy M XpaHWTCA Kak
MacCHB JaHHBIX JI0 KOHIIA H3MEPUTEIILHOTO ITHKIIA.

B Teuenue cnenyromux 20 ceKyH]1 HA U3MEPUTEITb-
HBII MOCT HE MOCTYNaeT HalpsyKeHHe, U TEPMUCTOP
oxnaxaaerca. [103ToMy BpeMs BBIMOJIHEHHS OJHOTO
IIUKJIa cocTaBisieT 26 cexyHI. Bo Bpems oxmaxneHus
TEPMHCTOPA IIPOUCXOIUT Mepeaada pe3yabTaToB mep-
Boro nukia B [1IK gepes unrepdeiic USB.

HamepHTentHLIA Daiin ¢ MepcoHansHuR MporpaMma
GnoK OaAHHAMMK EOMNLIOTED AnA
H3MepeHui ofipadoTkn
AaHHUX
M3IMepeHui

Tepmocrar

Tepmuctop WzmepuTensHbIA

WzmepuTensHbIA
30HA 1 30HA 2

Pucynoxk 1

HccnenoBanus ObLTH MTPOBECHBI C MCIIOIb30Ba-
HHEM CMeCH KpOBH U (u3pactBopa B nporopuuu 1:1
10 marmenToB. V3MepeHus: mMpOBOIMINCH CEaHCAMHU
mo 10 MuH. IByMS 30HJAMHU OJHOBPEMEHHO (KOJIHYe-
CTBO ceaHCoB -10) B Tpex MOJIOKEHUAX TEPMUCTOPA:

- B BEpXHEH 4YacTH MpOOHUPKH, I'I€ HAXOIATCS
6oree sterkue GpaxIuy CMECH;

- B HWJKHEW 4acTH NpOOHpPKH, Iae ocenu Ooiee
TSDKEJIbIE (paKiny;

- Ha TpaHuIle paszeia Gppakiuii.
PesynbraTel n3MepeHui nprBeieHs! B TAOIHUIIE HA
puc. 2.

Hanepensan
e TEIONpoECTEOCTE | CpenHerEampa-
(cpemmee THYHOE
SHAYEHHE), oTEIoHeHHE, Yo
Briw*K

0,595 24

Pucynok 2

BsiBoasbl. HccnenoBanust 00ycIOBICHB HEOOXO-
JMMOCTBIO pa3paboTKu MeTonuku m3Mmepenuin TOC
Oouosorndeckux MartepuasioB. Cmech KpOBH U
¢u3pacTBOpa MO HCTEUCHHIO HEKOTOPOI'O BPEMEHH
Tocyie CMEIIUBAHMS Pa3IeNIIeTCs Ha CIOH C pa3iind-
HeMU TOC, 9TO 3aTpyAHSAET MPOIIECC TOYHOTO U3Me-
penus. [1o naHHBIM U3MEpEHUH BBISICHUIIOCH, YTO U3-
MEpPEHHOE 3HAYEHHE TEIUIONPOBOJHOCTH CMECH
KpOBb+(U3paCTBOP B BEpPXHEH YacTH NPOOUPKH
6onbme Ha ~12% OT 3HAYEHUS, H3MEPEHHOTO B HUAXK-
Hell JacTH MpOOUpPKH, TOT/Ia KaK CPEeTHCKBAAPATHY-
HOE OTKJIOHEHHE NPHUOIM3UTEIHHO OJNHAKOBOE.
CpenHekBaipaTHIHOE OTKJIOHCHHE 3HAYCHHS Ha
rpaHUIle pa3liesia MOYTH B JBa pa3a OOJbIIe, 4TO
OOBSICHAETCSI HECTAOWIHHBIM MOJOXECHHEM TEepMHU-
CTOpa OTHOCHUTEIBHO TPAHHUIIBI paszena. Takum obpa-
30M, wu3MepeHue u cpaBHeHHe TOC pazmUIHBIX
HEOTHOPOIHBIX >KUIKOCTEH MOXXHO MPOBOIUTH ITy-
TeM cpaBHeHHs TOC pazneneHHbIX QpaKIuil KUIKO-
CTH WM, €CIH 3TO BO3MOXHO, MPH TOCTOSHHOM
NepeMEeNIMBaHNN  HCCIIEAYEMOH KuAKocTu. [lpu
n3mepernn TOC 1 0JHOBpEMEHHOM IepeMelInBa-
HUM CJICAYET YUYUTHIBATL ABJICHUC KOHBCKIIUH, KOTO-
poe OyIeT BIUATH Ha PE3yJbTaT U3MEPEHHH.
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