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NEPEMIKHICTD ITPU KUIIITHHI B BEJINKOMY OB’€EMI
THE INTERMITTENT IS AT BOILING IN LARGE VOLUME

3pobrena cnpoba npoananizyeamu nynvcayii memnepamyp npu KUNiHHI 8 NPUNYUWEHHI, U0
KUNIHHA ) 8eIUKOMY 00'eMi € Asuwem nepemisgcnocmi 3 ouckpemuumu niocucmemamu. Ilokasano,
wo Kpumepii, Nputinami O BU3HAYEHHS [HOUKAMOPHOI (QYHKYIL, 0036801A10Mb OMpUMAMU
8I0MBOPHI pe3yrbmamu, sKi 8ionoeioaoms NPULHAMIN Memooo102ii.

Kniouosi cnosa: nepemisxxcuicmo, nyrvcayis, KUniHHA, @eIukuil 00'em, medca po3oiny ¢has,
8ipocionicms

An attempt to analyse the pulsations of temperatures at boiling in supposition is done, that
boiling in a large volume is the phenomenon alternated with discrete subsystems. It is rotined that
criteria, accepted for determination of indicator function, allow to get the reproduced results which
correspond the accepted methodology.

Keywords: alternated, pulsation, boiling, large volume, border of section of phases,
probability

Coenana nonvimka NPOAHATUIUPOGAMb NYIbCAYUU MEMNEpamyp Nnpu KUnenuu 6
NpeonoodCeHuu, 4Ymo Kunewue 8 O0IbWOM o0bveme npedcmasisem coOOl — s8leHue
nepemescaeMocmu ¢ OUCKpemuviMu noocucmemamu. Ilokazano, umo kpumepuu, npumsimeie OJis
onpeoenieHusi UHOUKAMOPHOU (DYHKYUU, NO360JI0M NOAYYUMb 60CHPOU3BOOUMbLE DE3YIbIMAMbI,
KOMOopble COOMBENMCMEYIOm NPUHSIMOU Memo00I02UMU.

Kniouesvie cnosa: nepemesicaemocms, nyavcayus, Kunemue, OOIbULOU 00beM, 2paHuya
pazoena @asz, eposmMHOCb

Pesynpraty, OoTpuMaHi HpM aHaji3i TeMIEpaTypHHUX Iyibcauii B ABo¢asHii cucremi,
CBiUaTh Mpo Te, 10 iH(opMallisi, IKy HECyTh caMi TeMIepaTypHi Myibcallii, BUMarae HOBOIO
METOJOJIOTTYHOr0 MiAX0Ay /Ui ii po3MU(POBKHA 1 BUKOPUCTAHHS 3 METOIO KpAIIOTO PO3YMIHHS
nporecy kumiHHA. CTaTUCTUYHA MPUPOJA TEMIepaTypHUX MyJIbCalliil MiJl Yac KHUITIHHSA BiANOBiAA€
SBUIIAM, SKI MalOTh MICIle B Pi3HHX cepenoBuInax. Lle 3HauuTh, M0 TeMmepaTypHi mysbcalii B
OKPEMHUX CEpeOBMIIaX MalOTh CBOi MpHUTaMaHHI iM XapaKTEpPUCTHKHU. ICHyroul ysBIEHHS HpO
CTaTUCTUYHY HPUPOIY MOJs MEPEMIHHMX BEJIWYMH B JABO(GA3HOMY MOTpaHMYHOMY ILIApi BKpail
oOmexeHi. Llg oOcTaBMHA BIIHOCHUTBCS TAaKOX 1 10 TEeMIEpaTypHUX Myibcaliidl y IBo¢dazHOMY
MNOrPaHUYHOMY MIapi. 3aCTOCYBaHHS KIACHMYHOTO CTaTHUCTUYHOTO METONYy JJIsi YacoBOIo 1
IPOCTOPOBOTO OCEPEHEHHS BUMAarae BUKOPUCTAHHS JOJATKOBHUX MPOMO3UIIN IS OTpUMAaHHS
BIJIOBIIHUX CEPEHIX 3HAYCHbD.

Binomo, 110 npouec KUIMiHHS XapaKTepU3yeThCs ABUIAMH IEPEMBKHOCTI, SKi OMHUCYIOThCS
NEBHUMH XapaKTePUCTUYHUMHU 1 TMapaMeTpUYHMMU MOKa3HUKamMHu. MalyTh jaeTepMiHOBaHa
noBeJiHKa OynbOallky B Meperpitiii piiuHi BU3HAYa€ MiAXOIH, IO I'PYHTYIOTbCA Ha Bizyasi3aii
CIIOCTEPEXKEHb 1 TEOPETUUHOMY aHali3i MOBEIIHKU OKpeMux OynbOamiok. Llei migxim mo3Bosisie
OoTpUMaTu HOpMallilo, sKa CIPHUsIE KpalloMy PO3YMIHHIO MEXaHi3My MEpPEHECEHHs TEIUIOTH IpU
KUIIHHIO. [CHYe psi mapaMeTpiB, MOB’sI3aHUX 3 XapaKTEPHUMH SBUILIAMH, SIKI CIIOCTEPIraloThCs MpU
JOCTIKeHH1 MOBEIIHKM IHAMBiAyanbHUX OynbOamok. L{i mapameTpu MaroTh 3MICT TUIBKH JUIs
aHaJi3y MOBENIHKM 1HIAMBiAyalbHOi OyNbOaliky, 10 BIANOBIA€ KUITIHHIO B BEIMKOMY 00’eMi 3a
HasBHOCTI JIMCKPETHUX LIEHTPIB MapOyTBOPEHHs. IHIIMI MigXig A0 BUBYEHHS NMPOLIECY KHUITIHHS
IPYHTYETbCA Ha CIHOCTEPEXKEHHI MOBEIIHKM KHUIUITYOro cepeloBumia 1 11 ocepelHEeHHX
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XapakTepUCTUK. Marwoul Ha yBa3i, L0 Npolec TerIo0OMiHYy MNpH KHIIIHHI OB SI3aHUA 3
NepeMIllyBaHHSIM PIAMHU Iif 9ac pOCcTy OyiabpOaiky i ii BUapoByBaHHAM Ha I'paHULl po3ainy ¢as3
pinmHa — mapa, OUIBLIICT MOCHIAHUKIB CKOHILEHTPYBAJIM CBOIO YBary Ha 3MiHI OCEpEeIHEHHMX
XapaKTepUCTUK TEII0OOOMIHY 1 iX 3aJeXHOCTI Bif NeperpiBy piIuHH OUIS TPil0Y0i CTIHKH.
OOMEXEHICTh 3aCTOCYBAHHS IIUX 3aJIS)KHOCTEH MOSICHIOETHCS, TOJIOBHUM YWHOM, HEJIOCTATHICTIO
3HAHHS MPO MEXaHi3M TEMJI000MIHY OCOOIMBO MPH CYKYIHIN MOBEIHII NapoBUX OynbOammok. Sk
BIZIOMO, CTaTHCTUYHA MPHPOJA MNPOILIECY KUIIHHSA € HACIIIKOM CYMICHOI B3aeMoJii OynbOalox.
[HTeHCHBHU pyX piIMHU O MOBEPXHI TEIUIOOOMIHY BU3HAYAETHCS PETYISPHICTIO MPOLIECY POCTY
Oynb0aIIOK 1 BUKIMKAE HEBU3HAYCHICTh TTOBEAIHKH PO3TIISIYBAHOTO MPOIIECY.

IcHytoui ysBIEHHS NpPO SBUILA MEPEMDKHOCTI OOMEXEHI iX 17eani30BaHUM PpO3IJIIIOM,
3a3BUYaAl, 110 CTOCYETHCS POCTY 1 CIUIMBAHHIO OJMHOYHOI OynpOamku. SIk BiJOMO, KOJEKTHBHA
MOBE/IHKA BEJIMKOI KIIBKOCTI MOJMIN, sKi BiIOyBalOTbCSA 3aBXKAW, MOB’s3aHa 31 CTATUCTUYHHMH
BJIACTUBOCTSAMH IHAMBIyaJbHUX MAapaMeTPiB, AKi ONMUCYIOTh 1HAUBIAyanbHUI nporec. TermoooMin
IIPU KUIIHHI PIAMHYU TpeACTaBIIsie COO0I0 MPOIEC, SIKU BU3HAYAETHCS BITOBIAHUMHU NTapaMeTpamH,
10 ONKCYIOTh OJIE TEMIEpaTyp 1 IMBUIKOCTI B MOTPAHUYHOMY LIapi. 3apa3 CTaTUCTHYHA KapTHHA
HA3BaHOTO MOJIS MEPEMIHHUX B ABO()a3HOMY MOrpaHUYHOMY Iapi HE BUBUYEHA.

Jlyis GUIbII TOBHOTO BHUBYEHHS CTATMCTUYHUX BJIACTHMBOCTEH MOJISI MEPEMIHHUX BEJUYMH B
JIBO(a3HOMY MOTPAHMYHOMY IIapi HEOOXIJHO HamaraTHCS BUMIPSATH 1 MpoaHaNi3yBaTH MyJbcarlii
temnepatyp. IleperpiB pilMHM NpU KUIIHHI B BEJIMKOMY 00’€Mi € pyUIIHMM TepMOJIMHAMIYHUM
IPOIIECOM NEPEHOCY TEeIIOTH. TakuM YMHOM, TeMIIepaTypHe IoJie B ABO(Aa3HOMY NOTPAHUYHOMY
mapi sBJsie COOO0I0 OJMH 3 OCHOBHHUX IapaMeTpiB, SIKUM BU3HAYae Mpolec KUIMIHHA. Buxonsuu 3
[[bOTO, METOI0 HAIUX JOCHIKEeHb OyJI0 BHBUEHHS MEXaHI3My TEIUIOOOMIHY MpH KHUIIHHI 3a
JIOTIOMOT'O10 JIOCJIPKEHHs CTaTUCTUYHOI IPUPOJIU MYJIbCAIliid TeMIepaTypu OIS TPir0U0i CTIHKH.

Puc. 1. Ilynvcayii nepecpigy piounu 6
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yacy, KOJIM rapsauuii cmail  Tepmonapu
3HAXOJUTHCS B PIIKOMY IEperpitoMmy Imapi, sika otouye OynpOamky mif yac ii pocty. Ilepion 17
npezcTaBisie o000 Yac, Ha MPOTs3i AKOro TepMonapa 3HaXOauTbcs B mapi, a nepion /// Bu3Havae
4ac, Ha MPOTs31 IKOTo Tapsiuuil crail 3HaXoUThCs B 0Touytoviil pinuHi. OueBuAHO, 110 TepMoIapa
Oyze naBaTu NMepeMiHHI MOKa3HUKU TEMIIepaTyp MeperpiBy pilMHHM, sIKi BIIMOBIJAIOTh TEMIIEpATypi
pinuHY 1 mapu. 'panunsg MK IMMHU 006JacTAMU Y 1BO(a3HOMY MOTPAaHUYHOMY IIapi BU3HAYAETHCS
JIBOMa IIapaMeTpaMu: piBHEM TeMIEpaTypH 1 LIBUAKICTIO 3MIHU TEMIIEPATypH MK OOIaCTsIMH.
KoxxHa oOnacte Mae CBOI BIacHI TeMIepaTypHi Iynbcalii, sKi XapakTepH3yHOTbCs
BIZIMIOBITHOIO IIBUAKICTIO 3MIHM TeMIepaTypu. 3MiHAa TEMIIEpaTypd B pPIiIKOMY IEperpiromy
HNOTrPaHUYHOMY IIapi Ma€ KAHOHIYHMHA XapakTep 1, TaKUM YHWHOM, panToBe 30UIbIICHHS
TEMIepaTypu y LbOMY MIapi CHiye Micias 3MEHIIEHHS TEeMIIEpaTypH, sKe MiANOPAIKOBYETHCS
TaKOMY X (pyHKIIOHaNIbHOMY 3B'A3Ky. Lle moka3ye Ha neTepMiHOBaHy NPUPOY 3MIHU TeMIepaTypu
B piakoMy neperpitomy mapi. ToMy 1o mynabcaiii TeMneparypu B mapi He3HadHi, iX Aucnepcis
Oyze Texx Manoro. KpiM 11b0ro, 3BiICH BUXOJIUTh, 0 00JIaCTh MApH XapaKTEPU3YEThCS HEBEIIMKUMU
nyJibcalisMu aMIuniTy . OueBUAHO, 1110 3MiHAa TEMIIEPATypH B PiIMHI 00yMOBIIeHA TypOyJIEeHTHUM
nepeMilllyBaHHAM, BUKIMKaHA PYXOM DIIUHM B JBO(a3sHOMY HorpaHuyHomy mapi. L{i xapakrepHi
0COOJMMBOCTI KOKHO1 007acTi MiATBEPKYIOTh BHOIp KpUTEpiiB JUId BHU3HAueHHS (QyHKIIT



NEPEeMDKHOCTI, $Ka OMUCye o00iacTb A0 $KOI HAJIEXKHUTh IHIUBiAyanbHa (IKCOBaHA TOYKa
IBO(A3HOTO MOTPAaHUYHOTO MIAPY.

3a3Buyail QyHKIlISI IEPEeMKHOCTI y Touli M(x) mist obnacti D BU3HAYAETHCS HACTYIMHUM
YUHOM:

1 M (x)eD;
I(X’T) B {0 m(x) ¢ D.

Jns nBoazHOT KMILISYOI CUCTEMH 3 TphbOMa PI3HUMH 00JacTAMHU (PLAKHM IEperpiTuM
mapoM S, oTtoueHoMy pianHO0 7 1 maporo P) (yHKIiI0 NEepeMbKHOCTI MOKHA BHU3HAYUTHU
HacTymHUM 4uHOM. CrHoyaTtky po3ristHeMo (QYHKIII0 TepeMbKHOCTI ans obmacti P. 3a
BHU3HAYCHHSIM BOHA JIOPIBHIOE:

Toni
Tl +T0

y=lim— I I(r)dr (xzxo).

oo Yoo g
SIkmo mynbcanii TemnepaTrypu
T(x,7)=T(x)+0(x,1),
TO MO’KHA BU3HAUUTH cepeHi 3HaueHHs 1(x, 7) 11 OKpeMux obacreil:
e I obOusacti P
Tt T

( )+9(x r) =7° —hmj )[T+q(r)]dr (xzxo);

Ty —>®© T,

e It oOsacti S

TutT

T(x)+0(x1) =T° _E}Qm | 1(2)J (O[T +g(x)]dr (x=x,);

e I oonacti T

TutT

T(x)+0(x1) =T" “lim ;- Y)(ll 5 [ [1=1(0)][1=J (x) [T +0(x)]dk (x=x,):

Ty —>®© TO T

ne B — cepenHe 3HaUeHHsSI 00’ €MHOT YaCTKU Meperpiroi piaimHu B o0xacTi S, Y — cepellHe 3HAaYCHHS
00’eMHO1 4acTKu mapu B obsacti P.
Buxoasum 3 1ux 3aeXHOCTEH, MyJbcallis TeMnepaTypu y ABoga3Hii CHCTeM1 CTAHOBUTD:

O(x,r):l(x,r)[T(x) +9(x1: } [1 I xr ]J X,T [T(x)s+9(x,r)s}+
11 ) ][1=J (2 0)]| T(x) +0(x7) |-y (D)T (x)" ~[1=7(x)]B(x)T (x)" -
~[1=v(x)J[1-B(x) J7(x)'

3BiICH CIiye, IO CEPEeIHbO KBaJpAaTUUYHE 3HAUCHHS TEMIIEpaTypHOI myinbcamii B Jr00iH
TOYLI 1BO(A3HOI CUCTEMH JTOPIBHIOE:

D] +[1-1= @] +[1-v]-p ] +
[1=v() ][ 7(x) =T ()" [+B()[1-B()[7(x)" -7 (x) .
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0°(x) =111£gy—% 1(1)0°(1)dx;
() =limp—— | [-1(0]/(06* (1)
T (1 Y BTO
O =lim ey | [ O

Y KOXHOMY OKpPEeMOMY BHUNAJKy BH3HAYCHHS (QYHKLII NEPeMDKHOCTI 3aleKUTh Bij
XapakTepy pO3IJIAyBaHUX SIBUIL. 3a3BHYail 3aCTOCOBYBAaHUI METOJI MOBUHEH CHHMpaTHCA Ha BUOIp
BJIACTUBOCTEH KOXHOi 00JacTi, fKi JOCUTh PI3HOMAaHITHI, 1100 OyTH BUKOPUCTAHUMHU B SIKOCTI
KpHUTEpIiB Uil BUAUICHHS 1HAMBIAYyanbHOI 00nacTi. AHali3 SBUII MEPEMDKHOCTI B TYpOYJICHTHOMY
MOTOI PIAMHU TPYHTYETHCS HA BUKOPUCTAHHI pi3HUX (opm iHmukaTopHoi (yHkmii. Lli dopmu
BHU3HAYAIOTHCA Y BIANOBIIHOCTI 3 TUIIOM PO3IJISTyBAaHOTO MTOTOKY.

HeoO0xigHO BiAMITUTH, 110 1HAMKATOpHA (YHKIIIS TIOBUHHA MAaTH TaKy GOpMY, SKa SBISETHCS
KpUTEpieM BHOOPY JUIsI IEBHOTO 4acy, Ha MPOTS31 SIKOTO IHCTPYMEHT 3HAXOAUTHCS B KOHKPETHIN
obOmacri. Ile 3HAauuTh, IO KOXKHA 00JACTh MOXKE BH3HAUYATHCS 3a JOIOMOTOIO BJIACTUBOCTEH i
iHauKaTopHOi (yHKUil. 3 TPUPOOM PO3IJSAYBAHMX SIBHIL OYEBHUIHO, LIO JUISL JIBO(A3HOrO
MOTPAHUYHOTO APy NP KUIIHHI B 00’€Mi Ha TOPU30HTANIbHIN OBEPXHI TEMIIEPATypHHIL eperpin
Mae pi3HI BIACTUBOCTI B JIOOI OKpeMmiil migcucTemi, TOOTO B MeperpiroMy Immiapi piguHu S,
orouytouoi pinunu T inapu P.

Temnepatypa B Toulli M(x) € Ge3nepepBHOIO (YHKIIIEIO Yacy, aOCONIOTHE 3HAUEHHS SKOi
3MIHIOETbCA TMiJ] 4Yac TNepexoay Bia oxHiei oOmacti g0 iHmoi. HeoOxigHO BIAMITHUTH, IO
TeMIepaTypa pIMHM TEperpiroro mapy 3aBXAW JOPIBHIOE TeMIepaTypi, sika Oe3nocepelHbo
BIJIMOBiJa€ BUX0OAYy Touku M(x) 3 mapoBoi um pinkoi azu. Kinbkicts pyxy Touku M(x), sika
MEePEeXOIUTh 3 OJIHIET 00acTi 10 iHIIO1, ToOTO 3 P B S un 7, BU3HAYAETHCS XapPAKTEPHOIO MOXITHOIO
TeMIepaTypy B 4aci, sSika BiAMoBigae npoMy cTpuOKy. KpiMm 11p0ro, nepexia BiJl neperpiroro mapy
JI0 OTOYYIOYOi PIAMHU BHU3HAYAETHCS BIANOBIAHOI MOXIJIHOIO TeMIEpaTypd B uaci, 3B’s3aHiil 3
NPOIIECOM TMEPEHECeHHs TeIUIOTH MDK LUMH JBoMma oOnactsamu. lle 3HauuTh, 10 TEIUIOTA
aKyMyJbOBaHa B PIJKOMY HOTPAHUYHOMY IIapi, YaCTKOBO IMEPENaEeTbCs OTOUYIOUid piauHi 3a
PaxyHOK TEJIONPOBIIHOCTI, BU3HAYAIOUM BIINOBIIHY MIBUAKICTH 3MIHM TeMIIepaTypu Ha TpaHHUL
obmacreil 1BO(a3HOro NOrpaHUYHOIO Iapy.

AHaNOriYHMIA BUMAJOK Ma€ MicIle NpHU TEepexo]l Bil OTOUYHYOi piaMHH A0 o0iacTi
neperpiroro mapy. 3 [bOTO aHaNi3y SBHIL, SKi BiIOYBAaIOThCS HAa TPaHUIl MDK OOJACTIMH,
BUXOANUTh, IO (YHKIS NEPEeMBKHOCTI MyJbcalliil Temmeparypd B JBO(GA3HOMY HOTPAHUYHOMY
mapi Moxe OyTH OTpUMaHa 3 BUKOPHCTAaHHAM IHIUKATOpHOI (QyHKuUii 07/0t. i oTpumaHHS
HAIMHUX Pe3yabTaTiB HEOOXiMHO BBECTH JOJATKOBI KPUTEPii, AKi BUSHAYAIOTHCS OCOOIMBOCTAMHU
TEeMIepaTypHUX IyJbcalliii B KUILUIA4YiA ABodasHiil cucteMi. Bimomo, mo Temmeparypa napoBoi
¢da3u He cxwibHA A0 IMyJbcalliil 1 BIANOBIIAE TeMIlepaTypi HACUYEHHS, B TOM Yac sK IyJbcalii B
piIKOMY MOrpaHUYHOMY LIApi BIAMOBINAIOTH TUM MYNbCALlisAM, SIKI CHOCTEpIrajJucs B CHUCTEMI 3a
CaMMX BHCOKHX TEMIEpaTyp.

Hani crnigye, mo KpiM HOXiZHOT TeMIepaTypu B yaci KpuTepii Juis BHU3HAuYeHHS (yHKIil
NEepeMDKHOCTI MIOBUHHI TaKOK BKJIIOUATH B ceOe piBeHb TemmepaTypu. TakuM 4MHOM IHAMKATOPHI
GbyHKIIT 1715 TemrepaTypHUX Iyibcallid B BO(A3HOMY MorpaHuuHoMy mapi 0yayts: 7 1 07/0r.
['pannyHi yMOBU 1HAMKATOPHOT (PYHKIT MOBUHHI 33JJ0BOJIHATH YMOBY, L0 HOMMUJIKA PO3MOJLTY
HMOBIpHOCTI Oyne oAHa 1 Ta X ISl KOXKHOI obnacti. Y 1eil aHami3 HeoOXiAHO BBECTH [Ba
oOMeXeHHS JUIsl PIBHIB TeMIlepaTypu: TeMIepaTypy HacuueHHs 1) 1 Temmeparypy neperpiBy 7.
['pannyHe 3HaYeHHS Ui MOXigHOI TemnepaTypu B yaci G = 07/0t BU3HAYAETHCA 32 JOIIOMOIOIO
TPbOX XapaKTEpHUX 3HAYCHb MOXINHOI TeMmepaTypu B yaci: A BXOQy B meperpituil map Gi,
BXOJY B 0TOuyto4y piuHy G 1 BXoay B mapoBy dasy Gs.



XapakTepHi piBHI TeMIeparypd BH3HAYAIOTHCS HACTYIHHM YHMHOM: TeMmIieparypa 7
BIJIMIOBIJ]a€ TeMIIEpaTypi HACHUEHHS ISl JTAHOTO TUCKY, 1 — 30UIbILICHHIO TEMIIEPATypH HACUUCHHS
Ha MO/BIHHY BEJIMYUHY CTaHAAPTHOTO BIAXMIEHHS HMOBIpHOCTI aMIutiTyau, To0To 77 = 1) + 26.

I'pannyHi 3HAa4YeHHS MOXIAHMX TEMIEpaTypd B Yaci BHU3HAYAIOThCA TakK: MOXiJAHI
Temmeparypu B dYaci Ais BXoay B meperpituid map G JAOPIBHIOE IOJABOEHOMY 3HAYEHHIO
BIAXWJICHHS PO3IOJUTY HMOBIPHOCTI OX1AHOT TeMnepaTypu B 4aci G1=2c,. IloxinHa TemMnepaTtypu
B Yaci JUIsi BXOJIy B OTOUYIOUY PIAMHY BU3HAYAETHCA NoCHiqHUM nuisixoMm G, = 0,2 °C/mc. Tloxingna
TeMIIepaTypu B 4aci I BXOAy B napoBy a3y ctaHoBUTh G3 = 1,56,.

Buxoastuu 3 ¢i3n4HOT KapTUHHU JBO(A3HOTO MOTPAaHUYHOTO IIapy, FPAHUL MK 00JaCTSIMH
BU3HAYAJUCS 3 BHUKOPUCTAHHAM TPAaHUYHUX 3HAUCHb IHAWKATOPHOI (yHKIil. 3 MLi€0 METOIo
BHU3HAYAJUCS YMOBHU Tepexoly Touku M(x) 3 omHoi oOmacti B iHIIy. YMOBHa BHUOIpKa
TEMIEpaTypHOTO CUTHAJy BHKOHYBajacsi 3a JOMOMOTOK MIKpO TEpMONapH, a 3amuc (QyHKIIH
NEePEeMDKHOCTI 3[1IIICHIOBABCS 3 BUKOPUCTAHHAM HACTYIHHUX KPUTEPIiB:

1. TemnepatypHuii curran Oyze BiAIOBIZaTH TEMIEpPaTypl PiIMHHU MEPErpiToro mapy, JOKH
st Ty < T'< T 3a10BONBHSIOTHCS HACTYITHI YMOBU:

npu G < G3 TepMornapa BXOJIUTh B apoBY ¢asy;

npu G; < G < G| TepMoniapa BXOAUTh B OTOUYIOUY PIUHY.
2. TemmeparypHuii curHan Oyzae BIANOBiIAaTH TemmepaTypi napoBoi ¢asu, noku it 1 > Ty
3aJI0BOJIBHAIOTHCS HACTYITHI YMOBH:

npu G > G TepMoniapa BXOJUTH B IEPErpiTuil map;

npu 0 < G < G| TepMoIniapa BXOAUTh B OTOUYIOUY PiIUHY.
3. TemnepaTypHuil curHan Oyae BIANOBIIATH TeMIepaTypi OTOUYYIOUYOi PIIUHH, JIOKH
3aJI0BOJIBHAIOTHCS HACTYITHI YMOBHU:
s T> T npu BeixX 3HaueHHAX G| TepMonapa BXOIUTh B EPErpiTUii map;

i Ty > T> Tonpu G > Gy TepMoniapa BXOAUTH B IEPETPITHI m1ap;

s T< Ty npu G < G TepMoniapa BXOJUTh B ApoBY ¢a3zy.

He nuBnsuuch Ha Te, IO MiX Yac aHali3y BUKOPUCTOBYBAJUCS IHIMKATOPHI (YHKIII, SKi
JO3BOJIMJIM BU3HAUUTU Pi3HI 00JacTi Ha MiACTaBI IUX KPUTEpIiB, aje Bce X Takuh HEOOXiaHi
HOJANIBIII TOCTIKEHHS IHIIMX 1HAUKaTOpHUX (QyHKIIH. [le mpencraBinseTbes 0cOOIUBO BaXKIMBUM

JUIs BUBYCHHSI IHIIUX ABO(A3HUX CUCTEM.
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3 I_Q nynvcayii. memnepamypu: 1 — Komoencamop;
O 2 — maeHimogon; 3 — mikpo mepmonapa; 4 —
- H ocyunoepag, 5 — Odocniona nocyouna;, 6 —
- v Kinokamepa;, 7 —  camonuceysb;, 8§ —

5 L 6 u efleKmponazpisay

E = o2
7 ﬂ'—,ﬁ? 5 ; £ BumiproBaHHs TeMIepaTypHUX
o2 nyJbcaliil 311HCHIOBAIIOCS Y BEIMKOMY 00’eMi
v -g’ 8 /] Ha TOpU3OHTAIBHIM  moBepxHi. JlocmigHa

yCTaHOBKa HaBejeHa Ha puc.2. BumiproBaHHS
BHKOHYBAJIUCA 3a aTMOC(HEPHOT0 THCKY i TEILUIOBHX MOTOKAX Ha moBepxHi 197000 i 251000 Br/m’.
Jis BUMIpIOBaHHsSI TeMIIepaTypd BHUKOPHCTOBYBaJacs XpOMEJNb-aJIIOMEIbOBA MIKPO TepMoIapa
niamerpoM 12,5 mkM. Ilono)keHHS rapsuoro craro MIiKpo TepMOIapH BiJHOCHO Ipil040i MOBEPXHI
BH3HAYaJIOCs 3a JOMOMOTOI0 MIKPOMETPUYHOTO IpucTpoto. [lynbcanii TemnepaTypy BUMIPIOBAIUCS
Ipy 1’SITU PI3HUX TMOJOKEeHHAX Tepmonapu: 6 = 0,5; 1,0; 1,5; 2,0 1 3,0 Mmm. AHanoroBuii cursan
niicuiitoBaBcs B 2675 pa3 1 3anucyBaBcst Ha MarHiTooHHIN crpiuni 31 mBuakicto 1,524 m/c. Yac
3allUCy CUTHANy JJISi KOXKHOTO TOJIOXKEHHS TepMomnapu ckianaB Top = 60 c 1 mpeacTaBisiB co0010
OJIMHUYHY peai3alio.

AHanoroBuil curHai, SKMH 3amMCcyBaBCsl HAa MarHiTOQOHHIN CTpiulli BiATBOpPIOBAaBCS 31
mBuakictio 0,381 wm/c, i, TakumM ymHOM, AiicHUN yac MHOXXHMBCS Ha koedimieHnt 4. lle maBano
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MOJKJIMBICTh 3MEHIINUTH 4yac BHOIpKM Ha TOM camuii xoedinient. JliicHuil yac BUOIpKM CKiIazaB
At =5-10" c. KOKeH CHrHaj IepeTBOPIOBaBCs B LU(POBY (OPMyY i BHIABABCA HA MATHITO(DOHHY
CTpiUKy i1 mnopjajibiioro ananisy Ha EOM. Ilepma wyactuHa po3paxyHKy 3BOAMIAcA [0
BU3HAYCHHS CEpEeJAHBOro 3Ha4deHHA 7 JuId BCIX peanizamiid 1 po3paxyHKy (QyHKUIl IIIIBHOCTI
iimoBipHOCTI. [licns 1IbOrO BUKOPUCTOBYBAIUCS YMOBHI KpuTepii Ayt (QyHKLII NepeMibKHOCTI 1
3HAXOJWIAcSd BIJIMOBIIHA YaCTUHA CHUTHAITY HAJEKHOI 10 YaCTOTHOI miacucremu. HacTymHOIO
ormepariicro 0yB po3paxyHOK (DYHKIIIH MIUTBHOCTI WMOBIPHOCTI IIJIsl KOXKHOI CUCTeMH. B KiHIIEeBii
cTaii 1BOr0 aHAN3y PO3PAaXOByBAamMCs cepeiHi 3HauenHs temmneparypu T/°, T/F, T)T i T nns
KO’KHO1 OKPEMOi IiICHCTEMH.

n «—Puc.3. Cuenan mikpo mepmonapu i 8i0n0giona tiomy yHKyis
7, nepemidicHocmi
6>6] \6<62 6261 (| |55,
G=<0 5<6 G9>5>65 ’NF/IV -3

= = N = ;00 (( " «—Puc.4. Po3nooin 06’ emuoi
a : .

. . ¢ ° uacmku naposoi ¢asu 6

gl 1| |2 3| 4] | 5] & me —

A KUNAAYOMY NOSPAHUYHOMY

’ 1 1) 100 - wapi: A —q = 197300, o —
+ .

; 251700 Bm/m’

i

+ . . . Ha puc.3 HaBeneHHMI TUNOBUI
N |_w 1 . P

CUTHAJ 3 BIJITIOBITHOIO
(byHKLI€I0 TepeMPKHOCTL. 3 BU3HAUYCHHS (QYHKIII NnepeMiKHOCTI /(T) BUXOAWUTH, LIO CEpEeIHE

41" 108 3Ha4YeHHs 1i€l QyHKIIT Y(x) mpeacTaBisie co00t0 00’ €MHY 4acTKy MapoBOi
“ ¢asu y rtouni M(x).Ha puc.4 mnokasaHe oTpuMaHe B LbOMY aHami3i
s } pO3MoALIeHHA 00’ €MHOI YaCTKH Napy B KUIUITYOMY TOTPaHUYHOMY IIapi,
4ot Ha pHC.5 — PO3MOALT MUILHOCTI KMOBIPHOCTI MyJNbcalliii TeMIepaTypy Ha
36 | BiZicTaHi Bif cTinku 0,5 mMm. BianosinHi ¢GyHKIIT mepeMiKHOCTI OTPUMAHO
2L IIPU 3aCTOCYBaHHI KPUTEPiiB YyMOBHOI BUOIPKM IMyJIbCAllIHHOTO CHUTHAITY
25t TepMonapH. He JI03BOJISIE OTPUMATH byHKIii oo
’ NepeM KHOCTI I(t) i J(x). Y cBow wuepry A&7
BIAMOBIHA YaCTHMHA CHUTHAIY JUIA KOXHOI #/[ ' '
i MIJCHCTEMH OTPUMaHa [UISXOM MHOXKEHHS )| i
16 ¢GyHKLIT TepeMDKHOCTI Ha  IyJIbCallifHUNA
12 CUTHAJI TEMIIEPATYpPH. Wb
é X
4 Puc.5. Posnodin  winvnocmi  iimosipnocmi 2| 1l
nyivcayii memnepamypu Ha 6iocmaHi  6i0 28l
cminxu 0,5 mm npu mennosomy nomoyi 257300 i |
Bm/w’ 24 Jl
Ha puc.6..8  HaBomaThes GyHKUii 1imebHOCTI HMOBipHOCTI 27[ ; L f Ll
TEMIIEPATYPHUX IYJbCALI [Isl KOXKHOI MIICHCTEMH, OTPUMaHI JUIsl IU'SATH ¢ | I jﬁ I
PI3HUX BiJIcTaHel Bif] TPir0Y0i CTIHKU. Ll alt i L
e T
Puc.6. Po3nooin winenocmi imogipnocmi nyascayiii 8 oonacmi napu T
. . o o \ry 7
Ha puc.6 HaBo#sATbCA PO3NOAUIM  IIUIBHOCTI  MMOBIPHOCTI by f
HyJbCalliil TeMIepaTypy B MapoBiii 06macti. 3 MbOro pUCyHKa BUIHO, 0 ¥ ff V. 7
aMILTITy/1a IyJbcaliil TeMneparypy B mapi Majia, a AUCHepcCis NPaKTUYHO 7 14y
MOCTIHA Il BCIX BiacTaHed Big cTiHkW. HaiiOinblne cmoTBOpeHHS g 1 A

pO3MOALTY INUIBHOCTI WMOBIPHOCTI TNpU TEMIIEpaTypi MeperpiBy, OYEBHAHO, OOYMOBJIECHE
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HE/I0JIIKaMU KPUTEPIiiB, sIKi BUKOPUCTOBYBAJIUCS JJISi YMOBHUX BUOIPOK. SIKIIO MOPIBHATH KUTBKICTh
aMIUTITY/l, TOB’SI3aHUX 3 LIMM CIIOTBOPEHHSAM pO3IOJLTY, 3 CyMapHOK KUIBKICTIO aMIUTTYH Y
napoBiif gasi, To Mo’kHa 6AUNTH, 110 OTPHMaHa MOXKUOKa He nepeBuIrye 1%.

Ha puc.7 HaBemeHO pO3MOALT WIUTBHOCTI WMOBIPHOCTI
8RS 10°9) TEeMIIEpaTypHUX NyJbCalliii B meperpiromy pigkomy mapi. Tpeba
3ayBaKUTH, IO I Yac aHAII3y MiAPaXyHKy CHTHANIIB pPO3paxyHOK
KUIBKOCTI BXOJIB B TEPETPITUNA IIap TaKOXK IPYHTYETHCS HA paHile
NPUMHATUX TPUITYIICHHSAX, OCKUIBKH XapakTep pO3MOALTY HIUTbHOCTI
HMOBIPHOCTI B 0071aCTi

Puc.7.Po3nooin winbHocmi tiMo8IipHOCHI NYTbCayill memMnepamypu 6
nepezpimomy piokomy wapi

Meperpiroro mapy Ayxke ONu3bKa 10 PO3MOALTYy IMIUIBHOCTI WMOBIPHOCTi, OTPHUMAaHUX s
KaHOHIYHMX MyJbCcallld TeMIepa-Typu. YpaxoBYyOUM IIepeBary psjiy HasBHHX BHUMIpIB
TeMIepaTypy, MO’KHA BU3HAYUTH TEMIEpaTypH, K1 BIANOBIIAI0OTh OCHOBHIN KaHOHIYHIA (QyHKIIIT
o0 AT 3MIHM TEMIEPaTypH B MEPErpiToMy HIapi.

Puc.8. Po3nodin memnepamypu 8 3anedCHOCMI 8i0
giocmani 00 epanuyi po3oiny gas

Takuil aHai3 BUKOHAHUHN [T TEMIIEPAaTypHHUX
nmysbcariit npu Temnosomy notomi 250000 Br/m. Ha
puc.8 HaBeJIeH1
posnoxinu Temreparyp 44 fH 107)

U4 ObOTO0 TEIUIOBOIO  #8}
X MIOTOKY. OTtpumani

\ pe3yibTaTu Hr “

ol
X
K

a 1
MiATBEP/UKYIOTh Halle

JOMYIIEHHS MPO KaHOHIYHMH XapakTep Myjbcalii TemmepaTypu B

neperpitoMy pigkomy mapi. BapTo 3ayBakuTu, 1O OTpPUMAHUH  j5
pPO3MOJIUT BiAMOBIAAE PO3MOAUTY TeMIepaTypu TUIbKH HaleKo Bil T
rpanuni posainy (a3 pigmHa — mapa. Hasith, 3 ypaxyBanusm — J2 . 1%
HEJIOJIKIB PO3IIIHYTOrO METOJy, PO3IOAUI TEMIICpaTyp B PIAKOMY
NOrPaHUYHOMY MIapi MPEACTaBisie COOO0 CTATUCTHYHO OCEpETHEHE 1104
PO3MOAUICHHS TEMIIEpaTypH, EKCIEPUMEHTAIbHO OTPUMAHE 32 YMOB, 24| A]

AK1 BIATMIOBIIAIOTH PealbHOMY MPOIIECY. %

40t

20+

Puc.9. Po3nooin winbHocmi UmogipHocmi nynvcayii memnepamypu 8 5
obaacmi piounu Ha pi3Hil 8i0cMAari 8i0 epitoyuoi CminKu \

Ha puc.9 HaBeaeHo po3moiinl IIUIBHOCTI HMOBIPHOCTI
nysbcaliil Temmneparypu B oOnacTi, ika OTOUYye HmapoBy OynbOaiiky gt \ & 2
JUISL IUSITU PI3HUX BiJICTaHEH BiJ rpitodoi cTiHKU. MokHA OaYyuTH, 1110 ! \0"\ A I
KpUBa PO3NOJINY IMILHOCTI HMOBIPHOCTI 3MiHIOE CBOIO opmy mpu 7 \\x '
3MiHI BifacTaHl Bif cTiHkd. OCOOIMBO KHIAETHCS B Bidi, IO OLIBII | 0 ' ' {o\ yYa
BHUCOKI MOMEHTH IMITYJIbCY BIAPI3HSAIOTHCS AJIST KOXKHOTO PO3IOALTY B 01 2 g
3al€KHOCTI Bil BiicTami 10 rpirouoi crinku. MIMOBipHO, L€ 3alEXMTh Bi IHTEHCHBHOCTI

TypOYJEHTHOCTI Ha PI3HUX BIACTAHAX BiJ] CTIHKH.




- Puc.10. 3uinu o> (@) i 0* (6) 6

PER \ 7770 R .

8% (x) 0 o 3anescrHocmi 610 eiocmani 00
5,010t /"'—__ﬂ' ’ 2pitoyoi CMIHKU NPU MENI060MY
0,008 © 65t nomouyi: A — 197300 i o — 257300

oy} Bm/m’
0,006
A 0,3}

-5,004 | 3 TOYKM 30py BUBYCHHS
b2y N TENJOOOMIHY 3MiHa  OCHOBHOI

boozy g o1 Y pi3HUII TeMmrneparyp MDK
g ; 12 71; . ‘ y  OKpeMHMH HiJ?ICI/ICTe.MaMI/I,‘ sKa

1 2 MM 3aJIGKUTH BiJ] BICTaH1 JI0 IPit0y0i

. . e - .
CTIHKM, BUKJIMKae Bequkuil iHTepec. Ha puc.10 HaBoguThCcs 3MiHa @2 1 @2 B 3aJE€KHOCTI BIJ
. . . . —P . .
BiJICTaH1 /10 Tpitouoi cTiHKU. Sk Oyno cka3aHO paHille, 3HAYE€HHS @ Jy)Ke Majie B MOPIBHAHHI 3
. . T . —P . . o .
BIZINOBITHUM 3HaueHHIM 0? . KpiM 1iporo, 92 npuiiMae nocTiifHe 3HaYE€HHS HA BCIX BIJCTAHAX BiX

. . =T D . o
CTIHKHM, TOJI SIK (? 3MIHIOETHCS B 3aJIKHOCTI Bif BiacTaHi. Lle Takoxk CTBEpKye, sIK ciif i OyIo
YeKaTH, 110 IHTeHCUBHICTh TYPOYJIEHTHOCTI 3aJIC)KHUTD Bifl BIICTaH1 A0 CTIHKH.

BucHoBok. 3pobiieHa cripoba aHaizy Mmynbcaliil TeMrnepaTypy Mpu KUIiHHI 3 JOMYILEHHM,
10 KHUMIHHSA B BEIUKOMY 00’€Mi MpencTaBise co0O0I0 SBHIIE MEPEMDKHOCTI 3 JUCKPETHUMHU
migcucreMamu. llokazaHo, O KpuUTepii, MPUHAHATI AN BU3HAYCHHS I1HAWBIMyanbHOT (DyHKIIIT,

JI03BOJISIIOTH OTPUMATH BiATBOPIOBAHHI Pe3yJbTaTH, K1 BIANOBIAAIOTh MPUHHATIH METOTULII.
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