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INPEAACIOBHE

[Ipu pa3paboTke MeToAa omnpenesieHUs NOJTOBPEMEHHOM
MPOYHOCTH (TPEUMHOCTOUKOCTH NPH MHOTOKPATHOM PACTAKEHHH )
OpraHHYECKHX BAXKYUIHX MAaTEepHAJOB 332 OCHOBY HPHHAT METOJ
onpeneneHusa remrieparypsl Xxpynkoctd o 'OCT 11507.

[Io s3ToMy MeTOZY CNTOM BSOKYLUETO NMOABEPraeTCA pacTHKEHHIO
NpU OTPHLATENBHBIX TEMIIEPATYpPax U PHUKCUPYETCA TEMIIEpATypa, NPH
KOTOPOM OABJIAETCA TPELMHA B 3TOM cioe. [ Ipy 3ToM He yduThIBaIOTCA
IPOLECCHI peIaKCalMU HATPSDKCHHH WM HX HAKOIUICHHE.

[TosToMy uensr0 gaHHOW paboTH ObiIa pa3paboTka MeTona
ONnpeaesICHUs JOJIOBPEMEHHON NMPOYHOCTH (TPELIUHOCTOMKOCTH MpH
MHOTOKPaTHOM pPAaCTAXEHHH), KOTOpAs YYHUTBHIBAET MPOLECCHI,
TIPOUCXOAAIIKE B CIIOE BXKYILETO ITPH MHOIOKPATHOM €TI0 HArPYKEHHH,
YTO MPHUCYLIE KMEHHO peasibHbIM YCIOBHAM 3KCIUTYaTALMH BSOKYIIETO
U JA€T NpeACTaBlIEHHE O AJIUTENbHON TPEIHHOCTOUKOCTH MOKPHITHA.

B paspaborke O/IM npuHuManu yuyactHe COTpyAHHUKH CoO103-
NOPHMM: KaHAUaaThl TexH. HayK [oxman JI.M., I'ypapuii E.M.,
k. I'epmkoxen C.J1., mrxk. JlassinoBa K. .

3aMeuyaHHs H NPEIOKEHUS M0 HacTosumer padbore mpoceba
HarnpaBJiaTh no azapecy: 143900, Mockosckas 06:1., r. banammuxa-6, 1.
JHTty3uactoB, 79, ®I'YII «Coro3popHuny.

1. OBHIME ITOJIOXKEHWUSA

1.1. Meroa naeT BO3MOKHOCTD YYECTB [MPOIECCHI, NPOHUCXOMALIHE
B CJI0€ BAXKYLUIEro NMpH MHOTOKPATHOM €ro HarpyX€HHH, KOTOpPOE
[MPUCYLIE peAJIbHBIM YCIIOBHAM 3KCIUIYaTalMH BSDKYLIETO B [IOKPHITHH.
ITO NO3BOJISET CYAUTH O JUVTUTEILHOU TPESIIMHOCTOHKOCTH MOKPLITUM U
NPOrHO3UPOBATh KX AOJITOBEYHOCTD.

1.2. Otnruke ¥ HOBH3HA NpeA/iIaraeMoro MeToAa 3aK/IIOYaroTCH B
TOM, YTO HCIBITAHHSA IMPOBOAATCA B 00JaCTH XPYIKOIO ¥ ONH3KOro K
HEMY COCTOSHHS BSDKYLIEro, a YMCJIO LMKJIOB Harpy>XKe€HHWs [PM 3TOM
YBEJIMYEHO Ha MOPAJAOK 0 CPAaBHEHUIO CO CTAHIAPTHBIM METOIOM;
NPeHMYIIIECTBO — YC/IOBHA HUCHBITAHUA NMPUONMOIKEHB! K PEaIbHBIM H
HauboJIee ONACHBIM YCIIOBHSIM 3KCIUTYaTaLlHH.



2. OIIMCAHUE METOJA

OrnpenesieHrue JOJrOBPEMEHHOM MPOYHOCTH BAXKYILETO CBOAMTCS
K ONPEIESICHUIO €ro TeMIiepaTypbl XPYNKOCTH IOC/I€ MHOIOKPATHOIoO
pacTsDKeHUSA (Harpy>keHus ) Ha nnpubope POpaaca.

CyUiHOCTE METOJA ONMPEAESICHUS NOJITOBPEMEHHOH MPOYHOCTH
OpPraHUYECKHUX BAXKYLUMX MATEPHAIOB 3aKIIOYAeTCs B ONpEAC/ICHUU
TEMIEePaTypbl XPYNKOCTH H 4YMClia LMKJIOB 0 pa3pyllcHUs oOpasua
(nosiBneHus MyOOKOHW TPEeLIHMHBI) [10CJIE MHOTOKPAaTHOTO CrubaHus H
pacnpsIMJICHHS IUIACTHHKH.

2.1. Annaparypa, peakTHBbI H MaTepHAJIbI

2.1.1. Annapar ®paaca (yeprexx npeacrtasneH B I'OCT 11507-
78), B KOTOpBIH BXOJAT:

- YCTPOMCTBO Aj1d crubaHus MaCTHHKH, COCTOAINEE U3 JIBYX
KOHLUEHTPHYECKHUX TPYOOK H3 TEIUIOH3O0JALIMOHHOIO MarepHania, U
MPHCIIOCOOCHHA 1)1 HEpEMEIIEHUsA BHYTPEHHEH TPYOKH OTHOCHTE/IbHO
BHEIIHEN TPYOKH. 3a30p MeKAYy TpyOKaMM He HOMKEH NPEBbIIIAThH
1 MM. Ha HokHUX KOHIIaX TpYOOK Y)KE€CTKO YKPEIUICHBI 3aXBAaThl C Ma3aMH.
YacTe BHYTPEHHEN TPYOKH, HAXOOALUAACH MEXIY 3aXBaTaMM, HMCET
yeTblpe MpoAoJbHbIe npope3n (pasmepoM 30 X 4 MM), YCTpaHSIOIIIHE
3KpaHHUPOBAHHE pe3epByapa TepMomerpa (unu TepMmomnapsi). Ilpu
[epEMELLICHHHN BHYTPEHHEH TPyOKH pacCTOSHHUE MEXTY N1a3aMH 3aXBaTOR
OJDKHO PAaBHOMEPHO YMeHbIAThCea 10 36,5 + 0,1 MM oT MakCHMansHOIo
pacctosaHua 40 £ 0,1 mm 3a 10-12 ¢;

- npyucnocobiieHHe 1A nepeMelleHds BHYTpeHHeH TpyOkH
COCTOUT M3 KOHYCa WM JABYX KJIMHBLEB, IO MOBEPXHOCTH KOTOPHIX
ABHKETCA WTU(DT, COCAMHEHHBIH ¢ BHyTpeHHEeH TpyOkoi#. Ilpucio-
cobOJieHue TMPUBOAHUTCA B JCWCTBHE BpAIlleHHEM PYKOATKHU WIIH
aBTOMAaTHYECKH;

- IVIAaCTUHKH CTanbHble aauHoHi 41+0,05 v, mmpuHoii 20,00,2 MM
H TonuHou 0,15+0,02 MM, M3roTOBJIEHHbIE H3 CTAJILHOM feHThI 651 -
HI-C-H-0,15x20 mo I'OCT 2283-79. B HeHanpAKeHHOM COCTOSHHH
[UIACTHHKH AOJKHBI ObITh TJIOCKUMU. He monmyckaercd nmpuUMeHATH
[UTACTHHKY CO CJI€laMU KOPPO3HH;

- pOOUPKA CTEKJIAHHAA AUaMeTpoM 37 + 1 MM, BLICOTOH OKOJIO
210 MM, B KOTOpPYIO BCTaB/IETCA H3rudarolee yCTpOHCTBO;

- YCTPOMCTBO AN OXJIAMKIACHUS, COCTOAIEee U3 HecepedpeHoro
cocyaa Jlproapa, cHabkeHHOro pe3nHOBOM MPOOKO#H ¢ NMPOPE3AMH IS
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MPOOHPKH ¢ U3rHOAIOLIHM YCTPOHCTBOM AJIst TOAAYH OXJIAKIAKOLIETO
areHta (BOpOHKa U1 MOAAYH YITIEKMCIIOTH HIM TPyOKa MU IOLavM
razo00pasHOro a3ora), u orBoasei Tpyoxn. BMecro cocyna Jipioapa
MOXKET OBITh MCTIONb30BaHa LIIUPOKas MPOOHpKa, KOTOpas YKperuigeTcs
IIpH MOMOLLH IIPOOKH B cTakaHe. Ha 1Ho npobupkH ¥ cTakaHa moMearoT
HEOONBLIOE KOTMYECTBO XJIOPHUCTOrO KAJBIIHA MJAH APYroro OCYILHTETS;

- TEPMOMETP PTYTHBIH CTEK/ISHHBIH C JJITHHOU MOIPY>KAaeMOH YacTH
250-260 MM, tuameTpoM He Oostee 5 + 0,5 MM, pTYTHBIM pe3epByapoM
LHHJIHHAPHYECKOH POPMBI JUTHHOH 15-20 MM, C qHaNa30HOM H3MEpEHHS
or MHHYC 35 o mmoc 30°C, ueHon nenenus 1°C » norpeniHOCTBIO
+0,5°C uiau tepMonapa XpomeJin-KornejieBas MaJJOMHEPLHOHHASA C
JUIMHOH MOrpy>kaeMoOH 4acTtu He MeHee 250 MM, ¢ MTOTEHUHMOMETPOM
Kiacca To4HocTd 0,5 ¢ nuanasoHoM u3MepeHHus oT MHHYC 60 1o Iumoc
50°C u uenow nenenus 1°C;

2.1.2. [lpyras annaparypa, peakTHBbl U MaTepUAJIbI:

- YCTPOMUCTBO JJIS PacCIjIaB/JI€HHA BSOKYLUEro Ha NMiacTHHKE,
COCTOAIUEE M3 JBYX METAUIHYECKHMX IUTMTOK Moboi dopmser (60 x 60
MM), PacnoJIOXKEHHBIX APYr HajJ APYroM Ha PACCTOSHHH NPHUMEPHO
50 MM. BepxHiad IUIMTKa TOJMIIMHOH 5 MM, HWJKHAA — OTpaXareib
TOJNIMHOMN 1-2 MM. YCTPONCTBO 3aKkperuisieTcs Ha IITAaTHUBE FOPH-
30HTAILHO. 18 paciuiapiieHHd BSXKYIHIEro NOMYCKAaeTCsd YCTPOHCTBO
APYrod KOHCTPYKUHH, oOecnevyuBaromed OTCYTCTBHE Neperpena
BSDKYILErO U paBHOMEPHOE paclpeAesICHHE €ro Ha IUTaCTUHKE, HapHMep,
WIEKTPHUECKOH IUTUTKH C TOPU3OHTAIILHOR Ka4yaloLEHCs NOBEPXHOCTHIO,
CHaO)XeHHOH OTAECAbHBIM MAarHUTHBIM 0J10KkOM (TUIO0CKOLLTH(OBAHHASA
MarHMTHas CTajbHas mactuda pasmepoM 40x60x8 Mm), obecrnieurparo-
IIHM IOJIHOE CONPUKOCHOBEHHE BCEH MOBEPXHOCTU MJIACTHHKH C
HaBECKOH BSKYLUETO C MOBEPXHOCTBIO ITOW IJIMTKH, H OTIACIAbHOM
MEKTPUYECKON TUTUTKU C YCTPOMCTBOM, 00€CHCYHUBAIOIMM MOPH30H-
TAJIBHOCTb MOBEPXHOCTH PaCIUIaBICHHOTO BSXKYILETO;

- CEKYHIOMEP;

- cuto ¢ Metainuuyeckoid cerkoil Ne 07 mo 'OCT 6613-86.
Jlonyckaerca npUMeHS T, UMITOPTHEIE CUTA C aHAJIOrMYHBIMH pa3MepaMHu
CETKU;

- IUIMTKA KepaMuueckas wid crekyio pazmepoM 100x100x5 MM
1151 BBIIEP)KMBAHMA TUTACTHHOK TIOCJIE PACIUIaBIICHUS BAXKYLIETO;

- KanbLMH X1opHCcTHIH TeXanueckui o N'OCT 450-77;

- Tonyon HedgTaHou no 'OCT 14710-78 unu Tonmyon kaMeHHO-
yroabHbii 110 I'OCT 9880-76, nnu kepOoCHH OCBETHTEILHBIH;

- OXJIAXKJAKIas cMeCh: 3THIOBBIH TEXHUUYECKUHN pereHe-
PHPOBAaHHBIH CIIMPT WIK ChIPEL, WM TEXHUUYECKMHA H300KTaH C TBEpAOH
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VIJIEKUCIIOTOH; JXKHAKHA a30T WM JKMAKas yrjleKuciora. Jonyckaercs
MCIIONB30BATh JAPYrUe OXJIAKAAKIIHE CMECH;

- BeChI J1abopaTopHbIe 3-r0 KJ1acca TOYHOCTH;

- Jep>Karenp IJ1A MOMEIEHHUS TUIACTHHOK B Ma3bl 3aXBaToOB.
[1InpuHa KOHILIOR AepaKaresis He JOJDKHA npeBbiwarh 8 MM. OH I0oJDKeH
ObITh CHAa0XEH YCTPOMCTBOM, NIPEAOTBPALIAIONINM CONIMKEHHE KOHI[OB
Ha pacCTOSHHE MeHee 38 MM.

2.2. HoaroroBKa K HCNBITAHHAIO

2.2.1. OOpa3zen BXKyUIEro NpyH HAJIWYHH BJard 00€3BOXKMBAIOT
OCTOPOXXHBIM HarpeBaHueM Oe3 neperpesa a0 teMneparypsl Ha 80-100°C
BbILLIE TEMITEPATYPhl pa3mMardeHus, Ho He Hrxe 120°C u He Boie 160°C,
IPHU NMEPEMELINBAHUHU CTECKJIAHHOM nanoukoi. OOe3BOXEHHOE H
paciulaBIEHHOE [0 MOABHXXHOTO COCTOSHHUS BSDKYLIEE MPOLEKHUBAIOT
4yepe3 METAJUTHYECKOE CUTO U TIUATEJIBHO MEPEMEIIMBAOT 0 MOJIHOTO
yAaJICHHA ITy3bIPEKOB BO3IyXa.

2.2.2. lllectp CTanbHBIX IUIACTHHOK THIATEBHO MPOMBIBAIOT
TOJIYOJIOM WM KEPOCHHOM, BHICYIIHBAIOT M B3BCLUMBAIOT C NOrpell-
HOCTHIO He Oonee 0,01 r.

HcnpiTaHueM Ha u3rud Bpy4HYIO YCTAHABJIMBAIOT, B KAaKYIO
CTOPOHY M3rudbaercs crajbpHas ruiactuHka. Hanocsar 0,40 + 0,01 r
BSDKYIHETO HA BREUTYKITYIO PH U3TrHOE CTOPOHY IMJIACTUHKH.

2.2.3. II1aCTHHKY ¢ HaBECKOM BSXKYIIETO KJIAAYT Ha BEPXHIOO
IUIHTKY YCTPOHMCTBA [JIA pacruiaBJICHHS BAXKYILIEro ¥ OCTOPOIKHO
HarpeBaloOT HIDKHIOKO INUTKY-OTPaXXaTelNb ra30BOU rOPEJiKU WK APYTUM
HCTOYHUKOM TEILIa IO TE€X MOP, MOKa OUTYM HE pacTEYETCS PABHOMEPHO
[10 TOBEPXHOCTH ILUIaCTHHKHM.

IInameneM HmIMPUHO#M OKOJIO 5 MM H JJTHHOM 5-10 MM OCTOpPOXXHO
MPOrpeBaroT NOBEPXHOCTD, YAAIAIOT BO3MOXKHEIE MY3bIPHKH BO3YXAa U
MoJy4aroT ITIafKoe, paBHOMepHOoe nmokpbitTue. Ilpu 3TOM crnenyer
H30eraTh MECTHBIX MeperpeBoB. Bpems pacriiasieHus U pacrpeaeieHus
BSOKYLUETO cocTapiieT 5-10 MuH.

IloAroTOBNIEHHBIE INIACTUHKH C BAXKYIIMM C/IBUTAIOT HA MIaJKYIO
NIOCKYIO TOPH30HTAJIBHO YCTAHOBJCHHYH) KEPAMHUYECKYIO IJIUTKY.
3alHIIEHHBIE OT NMbUIH [UIACTHHKH C BAXKYIIHMM BBIACPXKHBAIOT MPH
KOMHaTHOH TeMneparype He MeHee 30 MHH.

2.2.4. B 3axBarml ycTpoiicTBa i cru0aHus (NpH pacCTOAHUU
Mexay nasaMu 3axsatroB 40,0 £0,1 MM) BCTaBNAIOT IUIACTHHKY Tak,
YTOOBI CJIOM BSIKYIIErO ObLI PacIIOIOXKEH HAPYKY.
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Ilpu stoM Hago u3berars 0Opa3oBaHMA TPEUIMH B MOKPHITHH
BAXKYIIETO NPH CrudaHuM TUTACTHHKH. Ecin nokpeiTHe TPECHYNO, TO B
YCTPOHCTBO 111 cCrUOaHK1A ITOMELLAOT MJIACTUHKY C IPYTHM INOKPBITHEM.

2.2.5. CobuparoT yCcTpOHMCTBO U1 OXJTKAEHHA U cocya JIpioapa
3alIOJIHAIOT M300KTAHOM WM CIUPTOM, TPUMEPHO HA Y2 BBICOTHI.

2.3. llpoBeaenue HCNLITAHMSA

Ilposeaenure UCnbITaHUSA CKJIAABIBACTCA U3 CICAYIOIHUX 3TAIOB.

Ha nepBomM 3Tane ucnbiTaHUA ONpEAENAOT CTAHAAPTHBIH
[MOKa3areiib TEMIEeparypbl XpynkocTH 110 dpaacy B COOTBETCTBHU C
aercteyrommM I'OCT 11507-78.

Ha BropoMm sTane OpoBOAAT NOATOTOBKY K HCIBITAHHIO Ha
MHOTOKpPAaTHOE PAaCTAXKEHUE, B TOM YHCIE H3MEHAIOT CKOPOCTH
oxytaxaeuus no 0,2°C/MuH.

Ha TpeThbeM aTamne npoBOAAT COOCTBEHHO MCHBITAHHE Ha
MHOTOKPATHOE PacCTHKEHUE CO CKOPOCThIO oxyaxiaeHus 0,2°C/MUH u
CKOPOCTBIO HArPYKEHUA 2 LIUKJIA/MHUH K YCTAHABIHBAIOT OKOHYATEILHBIC
pe3YJIbTaThl — TEMIIEPATYPY XPYIIKOCTH H YUCJIO LHHKIOB IO MOSBJICHHA
[TyOOKOM TPELIMHBI Ha IOKPBITHH, & TAKXKE MPOMEXXYTOYHBIE PE3Y/ILTaThI
— TEMIIEpATYpy H 4YMCJIO LMKJIOB, MIPH KOTOPBIX 00pa3yeTcd pHCYHOK
TUIA pA0b WM MUKPOTPEIHHA Ha MOKPHITHH TLUIACTHHKH.

2.3.1. Tpy U3 NOATrOTOBJIEHHBIX IUIACTHHOK HUCNOJBL3YIOT AJIs
onpeacieHus CTaHJAPTHOIO MOKas3aresd TeMnepaTrypbl XpYINKOCTH Ha
npudope Ppaacano 'OCT 11507-78.

2.3.2. YcTpoHCTBO ANA Cru0aHMs IMJIACTHHKH C BSXKYIIIHM
BCTABJISIIOT B CTEKJIAHHYIO MPOOHPKY C HeOOJbIIMM KOJIHYECCTBOM
XJIOPHUCTOrO KaJTbLIHA.

TepMomeTp WK TEpMOTIAPY YCTaHABIMUBAIOT TaK, YTOOBI PTYTHBIH
pe3epByap TepMOMETpa WM paboumii KOHELl TepMOonapbl HaXOAWIIUChH
Ha YpOBHE CEPEAHHBI CTAIbHON NIAaCTUHKH. Temrneparypa B poOupke
K HayaJTy UCTIBITAHUA I0JDKHA OBITh He HIke 15°C.

2.3.3. BBoadT nopuusAMH OXJIAXAAOMMKN areHT U TIOHMKAIOT
TeMIepaTypy B npobupke co ckopocthio 1°C/MUH, MpH 3TOM
JOMyCKaeMble OTKJIOHEHHA HE AOJDKHBI npeBbilarh +1°C 3a 10 Mun.

2.3.4. Crubarp IVIaCTUHKY HAYMHAKOT NPH TEMIIEPATYPE NPHMEPHO
Ha 10°C BellIEe OXKUA3EMON TeMneparypsl XPYIIKOCTH.

CrubaroT 1 pacpaMIIAIOT IUIACTUHKY paBHOMEPHBIM BpailicCHHEM
PYKOSATKH CO CKOPOCTBIO OKk0JO 1 00/c cHavana B OJHY CTOPOHY 10
NOCTHXKEHHS MAKCHMAaJIbHOTO NMporuda niaacTHHKHU (MIPH YMEHbUICHHUH
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pacCTOSHHAA MEXIy Ma3zaMH 3axsaTtoB A0 36,5 + 0,1 MM, a 3atem B
0OpATHYIO CTOPOHY O JOCTHXKEHUSA UCXOJHOTO MOIOKEHHS.

Bech npouecc crubaHng U pacripaMJIeHHs TUIACTHHKH JO/DKEH
3akaH4yMBaThca 3a 20-24 c¢. Onepauyio MOBTOPAIOT B Hayajle KaXAOH
MHUHYTBl M OTMEYAKOT TEMIIEPATypy B MOMEHT MOABJICHHUSA MEPBOHU
TpemtdAbl. {9 YTOYHEHUS MOABIEHHUS TpPEUIMHBl NOMYCKaeTCH
KPaTKOBPEMEHHO H3BJIEKATh NPOOUPKY ¢ BXKYIIMM M3 cocyaa /Iproapa
WJIH IIHPOKOH nmpoOUpKUA. B TOM ciiyyae, eciiM Ha ABYX IUIACTHUHKAX
TeMITEpaTypa XpyNKOCTH BOKYLIEro pa3inyaercs 6osbiie yeM Ha 2°C,
HCIIBITBIBAIOT TPETHIO IUIACTHHKY. 3a TeMINepaTypy XPYNKOCTH
NMPUHUMAIOT CpeliHee apU(PMETHUIECKOE 3Ha4YE€HHE IBYX OIIPEACIICHUMN,
OKPYITICHHOE 0 LIEJIOro YHC/a.

IlonydyeHHOE 3HA4YeHWE TEMIEePaTypbl XPYNKOCTH ABJIAECTCH
OCHOBOH IPH IMPOBEACHUH HCTIBITAHUA 110 U3JIOXKEHHOHN HIDKE METOIHUKE.
B xone ucnbeiTanus oba3aresibHO (PUKCHPYIOT TEMIIEPATYPY ITOABJIEHUS
PUCYHKAa THNA pAObHU MM MHMKPOTPELIMHbI Ha TIOKPBITHH, €CJIH OHHU
HUMEIOTCA JI0 NOSBJICHHA NTYOOKOH TPEILIHHBI,

Jns onpeaeneHUs TEMOepaTypbl XpYyNKOCTH MOCJ€ MHOTO-
KpaTHOTO PACTAXKEHHS HCIOIb3YIOT TPU OCTABHIMECH NMIACTHHKH C
HaBECKOH BSIKYIUETO.

Jlo Hayasia MHOrOKpaTHOIO Harpy>k€Hus B MPHOOP C BCTAaBJICHHOH
MJIACTHHKOM BBOJAAT NMOPUHAMH OXJAXKIAKOUIMH areHT, NMOHHXKaf
TeMneparypy B npodupke a0 0°C co ckopoctbio 1°C/Mun.

2.3.5. 3a remneparypy Hayajla MHOTOKpPaTHOrO Harpy>XeHus
IUIACTHHKH IIPHHUMAIOT Temrneparypy Ha S°C Bhillle TeMIEpaTyphl
xpynkocTd no ®paacy ucneiryemoro obpasia. B Tom cinyuae, ey B
NpoLecce OMPEACHCHUA CTaHAAPTHOH TEMMNEpPATyphl XPYHKOCTH IO
®paacy orMeueHO 0Opa30BaHME HA TOBEPXHOCTH 00pa3iia pUCYHKA THIIA
psOH WK MUKPOTPELIMHBL, TO 33 TEMIIEPATYPY Ha4ajla MHOTOKPaTHOIO
Harpy>keHus NMPHHHUMAIOT TeMreparypy Ha 5°C Bbime TeMneparyphl
obpa3oBaHUS PUCYHKA WIH MUKPOTPELIHUHBI.

2.3.6. Ilpu poctuxenuun 0°C cexyHaomep OTK/IOUYAIOT, cOpa-
CBIBAIOT ITOKa3aHHUA Y BKIKOYAIOT B MOMEHT Hayajia HarpyxeHud. [Ipu
3TOM PEXKUM OXJILKACHHUA M HArpYKEHHA OCTAETCH CTaHJapTHHIM BIUIOTH
10 Temiieparypsl BhilIe Ha 5°C TOH, KOTOpas NPUHUMAECTCS 3a Ha4ajio
MHOTOKPATHOI'O Harpy>XeHHUA.

2.3.7. Ilpu temneparype Ha 5°C Bollue TeMIeparypbl Hayaaa
MHOTOKPATHOTO HarpyXeHHUd TUIACTHHKW HA4YHMHAIOT 3aMEIJIATh
CKOPOCTB OXJIaXKieHHs, ocTeneHHo aoeoad ee 10 0,2°C/mun (1°C 3a
> MHUH), pojokas Crubath ee ¢ 4acToToM HarpyxeHHs 1 muxi/°C.
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Takum obpasoM, HeoOXoaHUMO 3a 25 MHUH CHH3HUTH CKOPOCTh
oxstaxaenus ¢ 1°C/mun (1°C 3a 1 Mun) no 0,2°C/mun (1°C 3a 5 MuH).
[Ipy 3TOM OPOAONKUTENBHOCTD UHUKJIA HArpy)XeHHUsA oCTaeTcH
cTangaptHor — 20-24 ¢, 1 uMkn Harpy>xeHus NpoM3BOAAT B Haudaje
KaXXIbIX S5 MHH.

IIpun nocTHxeHud TeMIepaTrypbl Hayana MHOTOKPATHOTO
Harpy>XeHHs, OTKIFOYAOT CEKyHAOMED, COPOCHB NpeXKHHE MOKa3aHHH,
3a()MKCHPOBAB YHUCIIO LIMKJIOB HAPY>KCHHA.

2.3.8. BrioudB cekyHAOMEp, HAYMHAIOT MHOI'OKpaTHOE Harpy-
)KEHHE TUTACTHHKH C YaCTOTOH HAIPYXXEHHA 2 LMKJIa B MUHHYTY NpH
ckopoctH oxnaxaeHus 0,2°C/MuH. BpeMs oqHOTO IMKJIA Harpy>KeHus

coctasiser 2024 ¢. Bpems Hauasna Kaka0ro HOBOIO 1MKJIa HArPYKEHHA

(UKCHpPYETCH MO CEKyHAOMEPY U npoucxoaut Kaxkable 30 ¢. Obuiee
4YUCJIO LUKJIOB HarpyxeHus, pasHoe 10, nmpoucxomut 3a 5 MUH mnpH
CHIDKEHHMH TEMIIEpaTyphl HChbiTaHus Ha 1°C, T.€. yacTOTa Harpy»KeHH4
10 muxn/°C.

B kadecTBe npuMepa 115 ONpeAcTIeHU YHCa IAKIOB HArpYKEeHU S
10 TNOSABICHUA INyOOKOH TpeludHbI NPUHUMAEM, YTO TeMIlepaTypa
XpylkocTy 1o Ppaacy A1 JaHHOIO BSOKYILIETO paBHA MUHYC 25°C, a
TEeMIIEpaTypa XpYNKOCTA MOCJ€ MHOTOKPaTHOTO Harpy>keHMsi MHHYC
40°C. IlppHuMaeM, YTO pUCYHKa THIA pAOH WM MHUKPOTPEIUHbBI TTPU
CTAHJAPTHOM HCIBITAHHH He Obu10. TOraa 4ucio IHKIOB HarpyKeHHs
10 TEMIIEPATYPhl Ha9aia MHOTOKPaTHOTO Harpy»eHus cocraBut 20°C x
l nuxn/°C = 20 uuKiI0B, a MPU MHOTOKpaTHOM HarpyxeHuH 20°C x 10
K/ °C = 200 npknos. To ects obuuee uncito nuksaoB N = 220 nUKII0B.

2.3.9. JInsa obneryeHns OpHEHTUPOBAHHUA MO TeMIIEpaType B
Ka)XKIbIi JaHHBIM MOMEHT 11€1eC000Pa3HO 3apaHee 3aroTOBHTh PHCYHOK
[0 aHAJIOrHH ¢ pHC.l, HA KOTOpOM W300pakeHa MHUHyTHas uikajia (1)
CEKYHIOMEepa, HCTIOAb3yeMOro Npy¥ AaHHOM HUcIbITaHWMM. Ha nanHoM
PUCYHKE NPUBEACH IIPHUMED 3aNVICH PE3yJILTATOB UCTIBITaHMS i1 00pasiia
BAXKYIIETO CO CTAHAAPTHOH TEeMIEpATYpor XPYyNKOCTH no Ppaacy,
paBHOH MHHYC 25°C, M COOTBETCTBEHHO TeMIiepaTypod Hayala
MHOT'OKPaTHOro Harpy>keHus, pasHoH muHyc 20°C. B kpyrax II, Il u
T.J. 3aIIMCBLIBAIOT TEMIepaTypy HarpyxeHua obpasua. B kpyre Il
HarpoTHB 1udpsl «0» OTMEYAIOT TEMNEPATYPy Hayala MHOIOKPATHOIO
Harpy>eHus, Jajee depes Kaxasle 5 MHH npubasngior no 1°C, o
OKOH4aHHH 1-ro yaca (kpyr 1), B ciiydyae HeOOXOAMMOCTH 3aIlONHSAIOT
kpyru III u IV no ananorum co I1. B xone pabotsl, conocrasiigs JaHHbIE

JNEHCTBYIOIIEro CEKYHIAOMEPA C PHCYHKOM, OTIPEACIAIOT 3HAYCHHE
9



TEMITCPATYPbl, COOTBETCTBYIOIHEH KaAXKIOMY MOMEHTY BPEMEHH, U B
KOHIIE MCMBITAHUS OTPEAEIAIOT YUCIIO LUKIOB A0 pa3pyllueHUs NpH

MHOIOKPaTHOM HAarpy>KEHHH.

Takum oOpa3oM, CEKYHOHAsA CTpenKa CEKYHAOMEpPA YKa3biBacT
BPEMs HayaJla HarpyXeHHs IUTACTUHKM IPHU KaKJOM HOCJIEAYIOLIEM
[IUKJI€, MHHYTHas CTpeJika — H3MEHEeHME TEMIIEpPAaTyphl B Xoje

UCIBITAHUA (CM. pHC. 1).
JIns yTOUHEHHS TeEMIIepaTyphl NOABICHUS H3MEHEHHH THIa psbu

WJIH MUKPOTPELIMH Ha MOKPHITHH HEOOX0IUMO IPOOUPKY C COTHYTOM
IUTaCTHHKOM M3BJICKaTh U3 cocyaa Jlproapa. O6pa3oBaHHe pUCYHKA THIA
pa0u WK MHKPOTPEIIMH PUKCUPYIOT B >XypHaJsie, 3alHChiBasg TeMIIe-
paTypy, 44ciio 060pOTOB U KaYeCTBEHHOE COCTOsIHHE 0Opa3sua (psadb,
MHUKPOTPELHHBI ).

OxnaxaeHue U crubaHue MJIACTHHKHU M0 YKa3aHHOMY PEeXHUMY
MPONODKAIOT 110 0Opa30BaHMs YeTKO BhIpakeHHON ITyOOKOH TpeLHHEI,
[I0C/IE Yero UCIBITAHUE 3aKAHYMBAIOT, OCTAHAB/IHBAsA CEKYHIOOMED, HE

cOpachbiBas €ro roKa3aHmA.

TemnepaTypHO-BpeMEHHAd CXeMa MHOTOKPAarHOro crubanms
oOpasiuia
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Puc. 1.
1 — muHyTHas mkana cexynaomepa; ILIILIV — remneparypa,
10 COOTBETCTBYIOLIAA BPEMEHH 110 LIKaJI€ CEKYHAOMEDA



Pruc. 1 npuBeaen ¢ uensro obneryeHus 3amHcH npoiecca
MCIIbITAHMS:
npu nokasarene 0 MUH - NpUHATA TeMIepaTypa Hadaja
MHOTOKPaTHOrO Harpy>eHus, pasHas MuHyc 20°C;
npu - 5 MuH — Munyc 21°C;
npu - 10 MuH — Munyc 22°C u 1.1.
3a TEMIIEpaTYpy XPYINKOCTH BSKYLIET0 INOCJIE€ MHOTOKPaTHOIoO
HArpy>K€HUs MPUHUMAIOT TeMIlepaTypy o0pa3oBaHHd Ha MOBEPXHOCTH
BAXKYLLEro riyOokod TpeuiHbl. OAHOBPEMEHHO IO TMOKa3aHUAM
CEKYHAOMEpa PacCCUMTHIBAIOT YHMCIO LUKIAOB HArPYXEHHA O
oOpa3oBaHuUs IITyOOKO#M TpelyHbI, 100aBHB YHC/IO LIMKJIOB PACTKEHHS
ot 0°C o TeMrmepaTyphl Hayaia Harpy>KeHH.
Pesynerarhl UCIIBITAHKMS BKJIIOYAIOT B ¢e0d clieyiomMe noKasa-
TCIH:
l) T°_ — Temneparypa oOpa3oBaHHs pUCYHKa THNA PSOM MM
MHKpOTpeLuHsl, °C;
2) N — 4YKCIO LHKJIOB Harpy>XeHHsd N0 o0pa30BaHUA MHKPO-
TPELIMHBI,
3) KauecTBeHHOE COCTOSHHE BAXKYIIEro 1ociie n crudanuii nmpu
1®  (psA0b wiM MUKpPOTpeLLHHBI) ;
4) T’ip — TeMIlepaTypa XpYIKOCTH MOCJ€ MHOT'OKPATHOro
Harpy»xeHus oOpaszua go o0pa3oBaHMUA LTYOOKOHM TPEIIUHBI,
OC,
5) N — 4HCIO LMKIIOB Harpy>keHus 10 oOpa3oBaHHA NTYOOKOMH
TPELIUHBI.

2.4. O6padoTKka pe3yabTaTros

2.4.1. 3a TeMnepatypy XpynkocTH NOCJi€é MHOTOKPATHOTO
Harpy>keHHs MPMHUMAIOT CpeiHee apu(pMETHYECKOE 3HAYEHHE JBYX
OIpeNeIEHNH, OKPYITIEHHOE O LEJIOro Yuca.

242.CX00HUMOCTSH

JIBa pe3ynbrara onpeaciacHN, OJTy4YeHHbIE OAHHM 1a0opaHTOM
Ha OOHOM MU TOM K€ amnmnapare W npode BAXKYIIEro, INPU3HAKOTCA
AOCTOBEPHBIMHU (IIPH AOBEPHUTEIILHON BEpPOATHOCTH 95%), ecnm
PacXoXJIEHHE MeX Ty HUMH He npesbinaet 3°C.

243.BOCTIpOM3IBOOIUMOCTDH

J{Ba pe3ynbrara UCBITaHUSA, NONTyYEHHbIE pa3HBIMH JJAOOpaHTaMH,
B ABYX pa3HbIX J1aboparopHusaX Ha OAHOH W TOH Ke npode BKYIHEro,
MPU3HAIOTCA JOCTOBEPHBIMH (ITPH JOBEPUTENBHON BEPOATHOCTH 95%),
€CJIM pacXOXACHUS MEXAY HUMM He rpeBbitnaiot 4°C.,

2.4.4. JlonyckaeMbie TOYHOCTHBIC XAPaKTEPUCTHUKH ACHUCT-

BUTEJIbHBI 10 TeMIieparypsl MUHYC 60°C.
g
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