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YIOK 625.84.001.24

METOONYECKWUE PEKOMEHOALWM 1O PACYUETY TEM-
[IEPATYPHLIX TTOMEW, HAINPAXEHUY U OE®POPMA -
I B LEMEHTOBETOHHLIX [MOKPLITUAX., Coloanop -

nuu. M,, 1976,

VianoxeHpl OCHOBHEIE 3aKOHOMEPHOCTH Teluionepelayu
B OOPOXHBIX HeMeHTOOEeTOHHBIX IOKPLITHAX C y4YeTOM péda-
NAMAHOHHOTO DanaHca M KOHBEKTUBHOI'O TeliooOMeHa,Ipa~
BedeHbl QOpPMYIbl B NIpUMephl pacuyera II0 HEM Temoepa -
TYPHBIX ITOjIefl, HaANpPSXeHHidl U ONedopmMaluil B NOKPHITHAX.,

g npakTHYeCKOT'O HCHO/bL3OBAHHN IOAPOOHO H3JIOKe-
Ha MeTOdMKa IIpUMEeHeHHd TapMOHHYeCKOI'O aHanusa, Nnos-
BOJISIOII €T'0 BLIPA3HUTh AHANIUTHYECKH Al0OyIOo Py HKIIHIO
pacipenejedds TeMueparypsl N0 TOJNIIHHE HNOKPLITHI BO
BpeMeHH, Y yUuThipasg MNOXeJlaHug NPOeKTHLIX 4 CTpPOUTEeNDb -
HbIX OpraHusanuii, sce GOpMylbl AaHbl B AOCTYOHOH  Ang
NPAKTHYECKOr'o NpHMeHeHHsI QopMme,

Tabn, 6, puc, 2.

© Cowspopuuu, 1976r.



YOK 6825,84,001.24

[ Ipeaucnosue

MiaMeHeHUa CyTOYHOT'O XO[a TeMiepaTyps! BO3NYyXa, KHTEH-
CHBHOCTH COJNIHEewYHOIl paamnanuy, KOHBEKTHUBHOI'O U KOHAVKTUB -
HOr'O TennoobMeHa BBIBHIBAIOT HA HOBEPXHOCTH H IO TOJJMHHE
NOPOXKHBIX NOKPLITHN TeMIOepaTypPHhie HanpdXeHHd, BeJIM Yl H A&
KOTOPBIX B pdie Cliiydaer MOXeT HOCTUraTh NpodHoCcTH 6eTo -
Ha. llosToMy amngerca obGg3arTenbHLIM yyeT K&K TeMiepaTyp-
HbIX HanpgaXeHuil W pgegQopMaluii IpH pacyeTe TPEeUHHOCTOH -
KOCTH HOKPBHITHH ¥ paboThl UIBOB, TAaK M TEMIEpPaTypL! TBEp -
neHusa OeTOHA Opu paspaboTke TEeXHOJIOTUH CTPOHTeNLCTBA [O-

KpPBITHH,
B "MeToanyecknx pekOMeHAAUMAX MO PacyeTy TeMIepaTyp-

HBIX noJielt, HanpsKerau#i n pepopManuii B 1eMeHTODSTOH H b1 X
MOKPRITHAX” OOOOMEeHEl OTAE/IBHBIE Pe3YIBLTATHl SKCISCPUMEH -
TAJbHBIX M aHANUTUYEeCKHX HCCHIeaoBauuil, Inpopeae HHbiX B
Cowosnopuunt B.A HepuurossMm, H.U.MycoprariM, O.B.denoro-
poit, B.A.JlamuusasiMm, E.JM.DponmixmMm, B.A.JenwManonuu e M,
B.B.Camoiinerko, I'.C.Ba6aguoMm), B APYTHX HMHCTHUTYT aXx
(J1.U.Topenkum, U.A.Mepnukoprivm, B5.C.PaeBriM~Borocnosc -
xuMm, E.A.Jlanataukosemm, A.B.llaBnoseim, 3.1.bounape Boii,
B.A.CanopriM, B.A.BoefixossiM) 1 3a pyBexom, Hacrogmue
"MeTonnyeckne pPexOMEeHAAuHH  IpefHasHayeHbl AN HCHoJb -
30BAHHY TPOSKTHLIMH ¥ CTPOUTEJIBLHLIMH OpPrasu3alusaMH  Ha
CTalUH KaK NPOeKTHPOBAaHHs, TAK H CTPOHTENLCTBa OETOHHLIX
MMOKPBHITHH,

“Metopnyeckne pekoMeHpanmu” paspaboran kKaHA.TeXH.Ha-
vk B.A.HepHuros.

JaMeyaHusa ¥ IpensioXeHud npocwba HANPABIATHL 10 aApecy:
143900 banamuxa-6 Mockorckoit 06n.,Coo3nopuus.




O6uwme nonoxeHus

1. TemneparypHrit dakTOop OnpepnencHHuIM O6PA3OM BIIHS -
eT Ha (OPMHpOBAaHHE (QH3HYECKHX CBOHiCTB OeTOHA M Hd Hanps-
KeHHO-Ae(OPMUPOBAHHOE COCTOdHHE HOPOXHOU OneXjp! B [e -
puon SKCmilyaTanuu AOporu. llpy m3BecTHLIX (QYHKUHIX HOMe -

HeHHd TeMIepaTypsl NMOBEPXHOCTHU H IO TOJNUMHE LeMeHTOOe -
TOHHOT'O TIOKPBITHS MOXHO pPacCYuTaTh .

BEJIH4YHHY H INOBTOPAEMOCThL TeMIlepaTypHbIX HAaANpgXe -
HUBR B InuTax pasHoOd ANHHBL;

IIPOONONBLHYIO YCTOHYHUBOCTEL ITOKPLITHSA;

TeMIlepaTypHble AepopMaluyd IJIUT B IUBOB;

rnybuny npoMep3aHusd W oTrauBanusd T[pPyHTa non Oo -
POXKHON ONeXOOoH.

2. CaMoCcTOoqaTellbHOEe 3Ha4yYeHue UMeeT TellIOTeXHHYeC -
KOoe 00OCHOBaHHE TEXHOJOI'HYeCKHX Ipoleccop, obecHnedd -
BAIOLIHX ;

TPEeLUIHHOCTOUKOCTEL HNOKPHLITHH OO HAPEe3KH Iolepey H bl X
WBOB B aaTpepaeBueM OeroHe;

3a0aHHYI0 CKOpPOCTHL Habtopa NpPOYHOCTH OeTOHOM;

TpebyeMyio Temhneparypy TbeplehHusg OeTOrna IO yCno -
BUSIM CTOHKOCTH HNOBEPXHOCTHOI'O CJ/IOof NOKPBITHH U QOp -
MUPOBAHUS €r'o OITHMAJIbHOH CTPYKTYPHI;

BeiOOp TpebyemMoro crnocoba yxona 3a CBeXeyllOXeH -
HEIM OeTOHOM;

OeTOHHMpOBaAHHE INOKPRITHE B 3UMHHX YCJIIOBHHX ;

OeTOHUPOBAHNE IMNOKPLITHI B yCJIOBHAX CYXOro M Xap -
KOT'O KilumMara,

PacyeT TemMnepaTypHbiX nonev B LEeMeHTOBEeTOHHbIX
NMOKPbLITUAX

OcHoBHbIE 3aKOHOMEPHOCTU Tennonepenadn B NOKPbLITUK

3. NaMmenenune TeMnepaTyprl B NOBEePXHOCTHOM Clioe X
MO TUJIHHE NOKPBLITHS IPOHCXOAUT BCNEACTBHE MeHdolle-
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I'0OCH] B HeM TelNIOCORepXKaHug, ODYyCNOBNEHHOTO Ipolec(a-
MU panualuNOHHON, KOHBEKTUBHO# MW KOHAYKTHUBHOW Tennao -
nepenay, Harnpapinesnue TenaOBbLIX MNOTOKOB, COCTaBIAOIINX
Ternnopoili Gana’Hc Ha NOBEPXHOCTH HNOKPLITHH, CXeMarTuyec-
KA NoKasaHo Ha puc, 1.

4, Pannanuouxad rer-

Yo g
nonepenaya K  Bblpa -
Kaercd pagialuoH -~ i N
HBIM GanadcoM ¥ 4BIG - 4, ;b 2
etrTCHd Mepoﬁ IIPHTOKA N9KpoI MU € Moxnpsimue

AYy4YUCTOI SHepruu K
NOBepPXHCCTH NOKPBITHL. 4 JcHobaownuve d Jewobawue Z

R = (QR Iy ap) (f "A) "':734;’“) Puc.l. CxeMa cocTapadiomnx Tenniosoro

fanaHca Ha MNOBEPXHOCTH NOKPHITHA AHem(a)
4 souwo (6);

d, —KOpOTKOBO/IHOBAS CyMMapHas pannalus
rae Qn,(?p“ MOTOKH TeNl- (npaman u paccesgHnasi); Qg -KOHBEKTHBHAS

da COOTBEeT~  remnonepenaua; flx ~KOHAYKTUBHAA TemIo -

CTREHHO OT nepenaua; J, -~ANAHHOBOHOBOE HUANYYSHHE
NpAMOR o MOKPBLITHS; J, — ONHHHOBO/IHOBOE H3/yyeHHe
paccesHHOH aT™MOChepsl; Iy, 7, - Jo —2hdeKkTHBHO HaTy -

YeHue NOXKpPLITUg
paananvy ;

A - Benm4uHa, Xapakrepuayolas OTpa)XKeHHE Tell-
JIa B 3 aBHCHMOCTH OT HOBETA  NOBEPXHOCTH,

HaszbiBaeMasa KO3(QPHIMEeHTOM anbGedo NoBepx—
HOCTH,

5. KoupekTHBHAR Telonepenaya G§ Mexay Io-
BEepXHOCThIO NMOKPHLITHS H BO3AYXOM BBIpaXaeTCcf 3aKOHOM

HrioTOHA:

o =Oé,(<rrz"T5) , (2)
roe [, Tg - TemnepaTypa COOTBET?TBEHHO NMOBEpPXHOC T H
’ MOKPLITHS H Bo3OoyxaX/;

7. 0
X} 3necp # Hanee TemIilepaTypa NpuHsaTta B C,



oLH ~ KOooddUIMEeHT KOHREKTHBHOY Teunonepela -
gy, 34aBHCSIIIHL OT CKOPOCTH BetTpg H le-

pernana rTemnepatypbl A7 =7, - Jg.

6. KosnykTHBHas Temjaonepenaua Qx OT IOBEpPX =
HOCTH K IOOOWBEe HIH OT NOOOWBLI K [OBEPXHOCTH MOXPHI~

THd onpenengerca (B OaHHOM cliyyae) NpubnuXeHHO 3a-
KOHOM ®ypbe:
dT (3{: f) O,/"If'
g, = *J -
H d ! (3)
t
Tae 7_((7,1[)-— DYHE UMY pacrnpelelleHdss TeMIepaTypsl HO
TONMHUHE IOKPBITHS BO BPEeMeHH:
A - xooObHLMEeHT TenIONpPOBOAHOCTH OeTOHA.

7. C y4eTOM Hanpap/leHHUs TEIVIOBLIX MOTOKOB £ , §p
B @y (cM.puc,l) ypaBHEHHS TeIIOBHIX 6araHcos HA NO-

BepPXHOCTH NOKPLITHUYE HMeIOT BHA:

aHeM: K = Qg + {4, Wi (g
HOUBIO: Q= §, + U, R s = Qx~ Tsg -
B ypaBuenuax (4) u (B) He yuTeHnl 3aTpaTtl

Ha HClOapeHHe BJalrn C NOopepPXHOCTHd NHOKPBITUA, TAK KAaK IIDK

CYXO§ norone 3Ty 3arTparbl HUYTOXHEI,
8. lNoactasus B ypaBHenus (4) u (B5) aHaueHus §f =
HaileM TemMIeparypy HDOBEpPXHOCTH II0 -

R — {g , (4)
(5)

Telllla

=°C(Trz — Tﬁ) ,
KpLITHE 7, B KO2(QQUUHUEHT KOHBEKTHBHOIl Temionepenayd of :
R ~Q g K — dx .
neem:; 1, = [, + - " Hﬁ'('*'“‘"“""_'? &
n & L T, ~Tg (6)
ﬂﬁ "“‘jain o ~ el
Houmio' [, = Ig T U A = =5 (7)
L oL Ta-T¢
dopmyner (8) u (7) maoT scHoe HpedcCTAaBleHUe O
Ha

BIIMSIHHUU KaXNo# cocTapilgrillell TermoBoro bajlaHca
TemMIepaTypy INOBepXHOCTH HNOKPLITHE H OyayT Hallee HC

[IONTb30OBaHKl B pacyerax,
G. Yucnenuple 3HAYEHUA NapaMeTpPoB pPAHHAHMOHHOT O



6ananca npuselelb! B CIPABOYHHKAX IO KIUMATY HIH MO -
r'yT ObITh NOAy4YE€HBI Ha& MEeTeOpPONIOTHYeCKHX CTAaHIUdX,pac.
OO X eHHLIX B pPaAroOHe CTPOUTENbCTRA AOPOIH.
B CHuall 1I-A,8-72 npueenenn AaxHbple NO paAyaluu 3a
HIOJIb B CYTOYHBLIR XOO :-OCBEHEeHHOCTH FOPH3OHTAIbBbHOH IO~
BEPXHOCTH IO Mecauam,

HMapecrTHO, 4YTO CYTOUYHBI# XOO TemnepaTrTypnl  BO3AyXa
ap/igeTca HepHOANYecKUM H Npubimxaercd k IPOCTO MY
rapMOHUYECKOMY, HAlpUMEep CHHYCOHNANLHOMY, BHAY C Ne-
pronoMm 24 uy, NapMmouuyeckoi PyHrIMel, HO 6ojiee C/IOX ~
HOT'O BHIa, (dBIgeTCH TAaKXe CYTOYHBI XOO paldanUOHHOTIO
banaunca,

B 34aBHCHMOCTH OT Mecsflla MIUTelLHOCTbL H BEJIUYUH A

IIpaAMO M pACCeSHHOHN CONIHeYyHOH pansanuii B AHeBHbIe ya -
Chl CYTOK pazipr4dHa. [[0 aT7offl UpUYHHEe OPOUCXOMAHUT IlepHO-

OiyecKOe H3MeHeHHe TeMIepaTyphl NOBEePXHOCTH MOKPHITHS
B TeYeHue JNIobbIX CYTOK I'ola, KOTOpoe aceraa MO2{HO
CTPOTO ONHCATh TPHUTOHOMETPHYECKHM pPIaOoOM,

10, Tenmnoprle NOTOKH B 3KCINIVATHPY eMOM NOKPBLITHH
NpaKkTHYEeCKH BCel'la HalpaplieHbl HepPHNeHAHKYI4pHO K MO -
BEepXHOCTH NOKpBITHELI, WM TOnpko A0 ycTpo#icTBa 060yNH,
BO/MH3N OTONEHHEIX TOPIOB NOKPBRITHY, HabOnNwNaeTcd NBYX -
MEepHOe TeMIlepaTypHoOe [one,

11, 3akOHOMEpPHOCTH H3MEHEHHd TeMIiepaTypkl 10 TON -
MU He NMOKPLITHS DOPOTH MOXHO ONHCATH KAYECTBEHHO Cclie —
AYIOIMKEMEA H3BECTHBIMU TpeMs 38KOHaMB Pypbe O pacrupo -
CTpaHeHUH TeMIepPaTYPHLIX BOJIH B MOJYINPOCTpPAHCTBE:

aMImuaTyna KosnebaHuil 3KCNOHeHHOUWalbHO yOBIBaAeT ¢ I'iy-
ObuHOI;

TeMIiepaTypHbple KONlebaHug B NOKDPHLITUH IIPOUCXOONAT CO
CHABHI'OM da3ml, T.e, MAKCUMyMbl (MHHUMYMEI) TeMnepa -
TYypbl, HaOpHMED, Ha MNOoJouiBe 3aNa3idnBaKT N0 CpaBHe =~
HHIO ¢ MakcuMyMamMu {MHHMMYMAMHA) TeMlepaTypk! Ha NO-
BEPXHQCTY

rnybuHa NpOHUKaHHd TeMIepaTypHOil BONMHBI BO3pacTa-—



eT C yBellHYeHHeM NTepuona KodebaHuili TeMlleparTypbl Ha
MOBEPXHOCTH MOKDBITHH.

12, llpr ronmuse noxpeiThg 20 CM B HATYPHHBIX YCHAO ~
BUAR HaONOOaeTCyg OTCTABAHHEe MAaAKCHMAbLHOR Temliepary-
Db Ha NOoAouIBE NOKPLITHR B cpedHeM Ha 4-54y no cpapHe-
HUIO ¢ MaxKCHUMAalnbHOH TemnepaTypol HA NOBEepXHOCTH,

13. lipu scuom nebe (eobmaunHocoTk O-~2 Banna) MakCH -
ManbHag TeMiieparypa HOBEPXHOCTH TMNOKPLITHS HabnRiecHaeT-
cqg kK 14~15 yacam, a MHUHUMAALHad - B 4-80 wacop. Y10
CoOOTBETCTBYOT Haubonpulefl X HauMeHkuiell TeMHOeparype
BO3AYXa B ®TH 4YacLl. B »T0 BpemMyd H3MeHeHHe Temilepa -
TYypbl MO TOJUMAHE [NOKpPLITHYE Nprdnuxaercs K JHHelHO M vy
DuAay,

14, B gdcupie sEMRHE HOYY TeMIeparypa NOBepXHOC T H
NOKPLITESR MOXET ObIThL HMNXE FeMIepartypni BO3AyXa, HTO
cliefyeTrT u3 QopMynibi (7), [IpK jﬁ@):’ Qi o OTO ABINCHUE HAW
donee pepoarno ang Cpenwedt Asun, KasaxcTtauna y  Boc -
oo C ubupu.

15. /lerom TemliepaTypa NOBEpPXHOCTH TOXPHITHE HOUBIO,
Kak [IpaBuio, Bbllle TeMIlepPaTypbhl BO3AyXa Ha 2--8 °C u sa
PUHCHT OT CKOpPOCTH BeTpa H O0ONayHoCTH,

16, Yepeas 2-3y 1nocne pocxonda CoOAHUA BOBHHKAET
Moyt OedrpalrHeHTHOe paclnpelelieHue TemMiepaTyphl no
Tomuune nokpelTHa (12-24 cwMm),

17. B nepuol saxona coOAHIA TeMllepaTypa NOBEpPXHOC-
T O/AH3KA K CPeAHeCyTOYHON TeMmnepaType TOBEePXHOCTH H
BLIpABHUBAHUS TeMIepaTypbl IO TOJMUIRHE MOKDLITHY He
nabnmonaercd, C 700 BpeMeHU TeMilepaTypa NOBEPXHOC~
TH CTaHOBHUTCH HHXE TeMllepaTypbl HOAOUIBLI, 1 Hepes
1~-24 1oclsie 3axo/fa cOlHNA TeIJIOBble NOTOKH DOJNHOCTBIO
HanpapieHsl K MOBEePXHOCTH NOKPBLITHL,

18. [Ipy ycTaHOBUBUWIHUXCH CYTOUYHLIX MEPHOAKYECKHX KO ~
JebaHnsgX TeMIeparypbl NOBEePXHOCTH HOKDEITHS KOneOaHud
€e CYTOYHBIX aMIUIATYA TO TOJIIIHHE MNPAaKTUYeCKH HPOUCXO-
OYT OTHOCHUTENBbHO OCH CpellHeMeCquHbIX pachpelesie H 1 U
TeMIeparypsl (B paACYeTHOM Mecqle) ¢ HepHONOM, pasB —
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HBEIM Tony (puc.2,a).MaxcaManbrag ¥ MUHUMAILHAS CpeilHe-—
MECHIHLIE TeMIepaTypbl IMOBEPXHOCTH HaAbBIIOAAWTCA B

KOHIe HIONY ¥ #AHBap4d,

Puc.2. CxemMa KoneBaHul CyTOYHBLIX AMILVIHTYL A TeMneparypni

no raybuue ¥ OTHOCHIENwHO QCH CpefxeMecauuoil TeMuepa -

Type: & aupape ( 2 ), wone ( ¥ ) u p nepbpll MecdAll OT Haua-
a gpoMep3atis OTHOCHTeABHO ocn |

19. B rex cnyuagx, gorla mocie gCHBIX OHe#l ycra -
HaBIHBaeTCd ITacMypHas norola HNH NPOHCXOAHT TOXONM0 —
NaHue, cpeldHeMeCcdgyHOe paclpellelleHHe TeMIepatTypbl 00
TONIIUEE [0 2~3 M CHIBHO HCKAa)XaeTcdg K He ABJIIFCTCH
OChIO, OTHOCHUTEIBLHO KCTOPOHU NPOHUCXONAT CYTOYHEIE KOJIe —
DaHug aMONUTYA TeMllepaTtypbl, B aTUX cnydsgx npu u3 -
BECTHOM paclpeaAefieH TeMIepaTyphl HA TTOBEPXHOCTH M0 -
KPBITUS ISt PelleHUd 3afayyu pacnpenesieHusi TeMIeparypbl
M HalpapleHHd TEeIOBBIX IOTOKOB MO TOJMIUUHE MOKPLITHA
MOxeT OrITh HCHONL3OBAH MAPMOHHYECKH a”Hanmua,

20, B mepenift Mecqn 0T Hauala NPOMEP3aHAS #ANH OT=-
TAuBAHUS 'DYHTA OCHOBAHHMY U 3eMIIFHOTO NnojgotrHa (npi-
mMepuo ao 40-50 cMm) cyTodHBIE AMUAUTYABI TeMIepaTy bl
KQIeONIoTCd OTHOCHTENLHEO CpelHedl TemDepaTypsl 00 Too -

INHHE NOKPLITUH, BhIpaxaemMou NUHEeWHBIM VPABHEHN € 1.4
(prc. 2,6):
¢
I o ,
72‘(5) 7; (f By /Zn;p) (8)
rne T, -~ CpelHecyroyHad TeMIleparTypa Ha HOBepXHO-

CTH NOKPHITHA;



hs ~— TONMEHA MOKPLITHS;
h, = rny6HHa NPOMEpP3aHHd~- OT TAaHUBAHHA TPYH -

% 7ra"non nodoWBO# MOKPBITHS ;
Y - opomHATa C OTCYETOM OT IIOBEPXHOCTH
MMOKPHIT U4,
21. UznoxeHnHrle 3aKOHOMEPHOCTH Tenionepelayn B

OeTOHHBIX HOKPLITHIX SBIGIOTCd OOMUMHE Ang NIOOLIX XKIH -
MAaTH4YeCKHX YCHIOBHH, BIUGHHE KOTOPLIX HpOoaB/IdeTCHd Ye-
pe3 BeNUUYNHBI U NOBTOPAEMOCTDL CYTOYHLIX aMITIHATYHR TeM-
[IepaTypbl HA INOBEPXHOCTHU INOKPHITHY B 3aBHCHMOCTH OT
CYTOYHBLIX aAMIIJIUTYyOd TeMieparypshl BO3AyXAa, HHTEHCUBHOC-
TH N ANHTEJILHOCTA B TedYeHHUe [OHH COJIHEeYHON paduanday H
yuciia "SCHBIX, NOJNIYHCHBLIX ¥ TAaCMYPHBIX OHe¥ B Troay.

PacueT TemnepaTypbi NOBEPXHOCTU NOKPLITUS

22. Pellenpe TemioTeXHHUYECKHX 3480484 BO3MOMXHO IIPH
U3BECTHBIX TPAHHYHEBIX B HaYa/lbHBEIX YCJAOBHAX, | paHH4gHOE
yC/IOBHe 3anaeTcs QyHKIDHel H3MeHeHHd TeMIepaTypsl Ha
NOBEPXHOCTH IOKPBLITHA H Ha onpefelleHHO# IvIyOGuHe, a Ha -
yajibHOe yclioBHe - (yHrUEell pacnpefelleHds TeMIepaTyphl
IO TOJIIIHHE B Ha4YalbHOE BpPeM4.

23, MakcumanbHagd ¥ MUHHMAIbHag TeMiueparypa HO-—
BEePXHOCTH IOKPLITHH B TeyeHHe CYTOK MOXeT CTaTh B
pane 3afdady rpaHHdHbIM YCJAOBHEM HIH OKasaThCs BCIOMO-
ratrei/lbHOX NpeneiibHONA BEIWYHHON TeMIepaTypbl IIpH 3ala-
HMKM TPadUYHOI'O yCIOBMY, HAIpuUMep, TapMOHHUYeCKOR PyHK—
nueid. llpy orcyrcTBUM KOHAYKTHBHCH Tenjnonepenaqyu B
NOKpHITHH (nocne 2-3 4 OT BOCXODa COJIHIA, cMm, 1,18)
TeMiepaTypa HA HOBEpPXHOCTH NOKPHITHY MOXeT OLITh IpH-
HATAa 38 HAaYajlbHOEe YCAOBHEe B 3adauyax, HAIpuMep, pac -
NpeldeleHUss TeMIepaTyphbl IO TONIUHE,

24, MakcurManbLHyI0 TEeMIEpPaTYpPy HOBEPXHOCTH HOKPH -

TUS [ n mox NHEeM, COOTBETCTBYIOWIVI0O MAKCHMAaNbL -

HOl TeMmeparype Bosnyxa /¢ , naitnem mo dopmyne(B):
7 = T+ Gn*8,)(1=4) = Jop ~ 8x (9)
nmax £ oA

10



Tennopo#i nMoToK d x OT NOBEPXHOCTH  TOKPHLITHSI
TONmuHO A  npubIMKaeTCss B ®TO BpeMs K CTAIHO =
HapHOMy u cornacuo dopmyne (38) BripaxaeTcd Kax

ch = 5.fz - Tpai Tfh’ s (10)

roe rpan 7; - MaxcuMalbHbIfl I'palHeHT TemMmiepary -

Pl B NOKPLITHE, DaBHBIA BO°C/Mm B

"
YMEPeHHOM U 850C /v B KOHTHHEH -
TATBHOM KIUMATE;

4 = x020bHUHEHT TelIONPOBOAHOCTH 6eTo-
HA.

25. MgHEIMANBHYIO TeMIepaTypy NOBEepPXHOCTH NOKPHLIT U 4
I n ) HOYBIO, COOTBETCTBYIOMYIO MHHEMANLHOK Temue-—
paType Boaunyxa /£ , matinem mo dopmyne (7):

Qd’ w 3’3@ ‘
=4

26. Tenmnosoi#t moroxk 5 K NOBEPXHOCTHE IHOKpPLITHS
B bopmyie (11) npubnuxaercd B aTO BpeMsl K CTaANHOHAap-
HOMY ¥ paBeH

lg min = Té’ + (11)

Qn =5 -4 -rpan I, - h (12)

roe rpan [, - MaxkcCEManbHBEI IpanueHT TeMIlepary -
pel B NMOKpPLITHH, paBHpit 40°C/m B
yMepeHHOM # B7°C/M B KOHTHHEH ~
TalbliOM KIHMATE.

27, Ilpu BesarpanueHTHOM TeMIOepaTypHOM IHoOe B
NOKPHITHR, BabnwopaeMOM [ociie 2-3 4 OT BOCXOAa CONH—
na, Temrneparypy nosepxuocte /; u mo tonmume /(y)

onpenenum 1o dopmyne (6), npuHas & = 0:
- - (Qn +Q52§ /- ’4) —*7-3@___ .
I, =1(y)=Tg * — (13)

28, Lng npaktTHyecKHX pacdeTOB CYTOYHOE M3MEHEHHEe
TeMIIepaTyphl T(o)f) IIOBEPXHOCTH HNOKPHITHA .C IIEPHO -

11



aoM 7, , Pa&BHBIM, HanpaMep, 24 9, BHIpASEM  IpOoCTOfk
IFrapMOHAYECKOH QyBKIneH:

T(ot)=T+A,sin{Wt-¥,) =T +4 cos(wt -% -%—-) j (14)

I"ne A - TR /WO’.X)“T ﬁ?i-ﬂm . 7-“ 7- "A ! Z:;f ‘gi

1 e T In(mox) ~ Mo ) V=5 = %

0 2 nN{Mmex $- 2y A

257,

B nannomMm ciiyuae Hayanpuag (asa ‘)‘L-—-‘:,;& s BrIpaxaer

pacyeTHoe OTKJOHeHHe TeMunepaTypel B AONAX nepuona

7T, OT HoNnoXeHUd PABHOBECHY - CPeAHed  TemIilepary-
pel T, .

29, VMisMeHeHne CyTOYHOI TeMIeparTypbl IM[MOBEpPXHOCT H
[ (0,4) noRpHITHE C y4eTOM KojebaHHlii TeMIepaTyphl B
rogosoM Hukine (cm,,18) HallmeM Kak CyMMY CYTOY H blX
U T'OAOBBLIX Konebaumil:

T(ot)=T+Astnw i, *+ A, sin (wt = %,) ; (15)

;= [ Tntmaeg o) ™ Afﬂmm}] ]‘"[E(m‘n; aEBapy-4, (HHBapE:,ﬂ |
r 2

Tn (mox HIOJIb) T nimen AHBAapPy 25
$ J
—a v . = - 2
T! 2 ’ wl' 7"
2
rie I; - cpenmeromomas TemllepaTypa HOBepX-
HOCTH NOKPBLITHY ;
A, - cpenHeromopag aMmnnuTyna xone6Gapuii
TeMllepaTypsl HA NOBEPXHOCTH HOKpPHI-
THE ;
Tn(mﬂx, monp) - MaKCHMallbHas Temueparypa INOBepx-

HOCTH MOKDBLITHS B HIONle, onpeldelde —
masg o dopmyie (9);

12



Tﬂ(mah#ﬂHBapb) ~ MHHHMAabHAd TeMIlepaTypa NoBepx -
HOCTH IIOKPHLITUY B dHBape, onpene-
nageMaq no gopmyne (11);

A (mone ),/ (aaBapp)- MaxcuMalbHbIE CyTOYHBIE AMIVIATY A bl

gonebanuili TeMnepaTyphsl Ha TOBepX -
HOCTH IOKPLITHY COOTBETCTBEHHO B

HIofe 1} dHBape, omnpegeisieMsie IO QOpP-
Myie \14);

T -~ nepuon xoaebauuii ropopol TemMmie -

12 paTypel, paBHBIR 12 Mecamam:

t, - 4HCIO MecCsles, HasHayaeMoe oT 1
no 12,

30. Pacuet mo dopmynam (9)-(15) npusenen s mpmioxe -
Hun 1, a onucanme TeMIepaTypnl NOBEPXHOCTH TPHUIOHOMETPH-
YEeCKHM DPSAOM - B NPHIOXCHHEU 2.

Pacuer pacnpepenesins vemnepartypot nNo TonumHe
NOKPBLITUA

31. lIpy cTanuoHapHOM KOHAYKTHBHOM TefimoobMeHe B
IOKPBITHA paclnpelelesne TeMnepaTtryps! [ (y,rf) IO TOJI~
INAHEe BBIpax&aeTcd NHHeNHBIMH QYHKIHSMIM:

Tf‘{/)=Tr(7“%—) IpH 7;27;_7:?5 1 T”J-T,zg; (16)
T(y)=T 5~ mpm T, = Ty ™ Tt T Tag;  O7)
Fy=r (7, =~ T ) 7 oa?, > Tng 5 18)
T(4)=T +(Tpy - T.) —— ro< T (19
(#)=T,#(Tng = Tn) = mom 7n = g, )

13



roe T’?j - TeMllepaTypa Ha NOACIIBe MHOKPLITHYI.

[Ipy aTOM B CpedHHHON HJIOCKOCTH IJIUTHI TeMIepary -

pa, sandanHas Qyuxnusmu (16), (17) m (18-19), coorBer~
CTBEHHO paBHAa:

7;(_/2{_)____,__7} . T ____/,7.’_) _ 72_; T(_E/_#_)__: [ +T”i

32. VisMeHeHnne TeMIOepaTyphl T(g/,f) B 100ble 4ya -
Chl CYTOK N[O TONMIMHE NOKPHITHUS HpPH I'DAHAHHOM YCIOBUMU
HA [NOBEPXHOCTH B BHAE I'&DPMOHHUYECKOH (QYHKIHMH  MOXEeT
ObITH NPUOIUXEHHO HAWAEHO Ha OCHOBEe H3BECTHOIO pelle-

HUSI O pacrnpoCTpaHEeHHUH TeMllepaTYpPHLIX BOJIH B nony —
NpOCTpPaHCcTBe:
JT_ _ 3T T, ,=d,cos wit
= < Yoo =g NeOs WL |
?)_ {d 5 27 ) 0 }< ’ j
t g . (20)

T(4,%) = Ayexp( 4V E)- cos(wt ~4V 3) ;
T4) = 4o cxp(~y Vi ) sinlwt ~4Vig+ )

roe - KOS(IJCIJHLB/IEHT TeMIlepaTypollpoBonuocTy 6e -~
TOHa, M*/y,

B dopmyne (20) sxcnonenra el‘f’(-gﬂ/%) naetT Koad-
QHIMEHT CHHXEHHY aMIJIATYyOsl A, IO ToNuHe NOKpPbI—
THsI, a <o§ (cu'f: -4 -;-_"-‘-"d-)- H3MEeHeHHe aMIUIHTYOLl BO Bpe -
MEeHH CcO cABUromMm ¢asanl Ha BOJIUYHUHY ‘(7/Y%- (cm.1,11).

338, Ucnonbays dopmyny (20) u HauanpHOe yciioBuHe O
HYJIeBOM TI'padleHTe B IOKPBITHH ociie 2-3 ¥y oT BOcCXoAa
COMlHIla, IIOJIYYHUM pAaCYETHYI (QOpPMYIYy:

Ty )20t - 4) v duep (-4 V35 eos(t Y2 -y

rae \f — CAOBHUI' daldni TeMIlepaTypbl NOBEpPXHOC T X
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BhIpakaeMulfi 8 rpandycax WK painagax {(ua-
npuMep, Opa 7, mex B 14 vacos, Tyoq
B 7 yacon u 7T, = 24 u Oylewm UMETh

ﬁ:.?£+%'g- = ?fg g ¥, B0+15=105° ¢ ot~

2
CYIeTOM BpPeMeHH £t =087 4aCOB),

Benuuuny xosddrunenra 4, B bopmyrne (21) uaii-
neM u3 paseHCTBa T(o0) =T (y,0) WIR

Tt dcos (-0) =T (1= 3 Hh,exp(- Vi) cos 4ViE )

CTKyAa ffa = y L T T e T —(22)
a,[exp(- Y\ %) cos(~ 3V &y, ) ~cost.]

[lpy HaANMUYMH DKCIEPUMEHTANLHBIX HAaHHBIX O CYTOYHOM
Xxohe TeMueparypsl HOBepXHOCTH MOKPBITHASI HIH PACYETHDLIX
NaHHBIX O TeMIepaType MOBePXHOCTH dYeped 2-3 4y nocne
pocXxona, B 13~-14 yacoB m BO BpeMd 3axola CcOJIHLA pac -
yeT paclpefeleHas TeMIlepaTyp N0 TONMMHE MOXHOQO Ipo —
H3pecTH UpubnuxendHo Ha OCHOBE TapMOHHYECKCIO aHann| -
3a nyreM noadopa NOCTOAHHBIX KOS(OUINEHTOB B  pane
bypbe (cMm.upunoxenne 2).

PacyeT TemneparypHbIX HanpskeHuin s
OETOHHEIX MOKPBLITURAX

PacuerHbie hOpMynbl TEPMOHANPAXKEHHOrO COCTOSIHUS
NOKPLITUS

34, TemrieparypHbie HaUpsXKeHUd BCErna BO3HHKAIT B
MOKPBITHHN IHPH HECOCTOABIIMXCH TeMOepaTyYpPHBIX Hedopma—
NUSX -~ IHPOPNOIBLHBIX M KOpoSnenus (usrubal. [TosTomy
TeMiepaTypHble HANPAXEHHY B NOKPLITHU Helk3d HU3MepdTh
daTaAKaMy Ne@opMaluil; uX MOXHO OIpededTh PacdeToM,
Hanpumep Ha ocuore rapecTHOH dopmynnl C.IL.Tamoilex -
KO, KOTOpAH M8 NUNUHAPHYecKOTro uaruba NIUTEI (xpas
MTORDLITEY ! ¥MeerT BUN:

15



h h
E<Tly)  Eo e r Y h e
6-,-""',"___""/”'“: h(f_fu:)‘;/r(g)d# h](riﬂy{/r(y)(-?- J)
(25

e 0, - TeMOepaTypHOe HalpAMeHHE B IHOKPBITHE;

- XO0ohPIUBEECHT JIKHEeHHOr0 TeMOepaTYpHO -
o pacuEpenus OeToHa;

AL

£ -~ MOOyNbL yiupyrocru Serona;
- KO3OQHENHEeHT accoHa, ong SeToHa paB-

S Hmﬁd]%,lg-gﬁ&yqro naer (;i-ﬁwfflmpl;

T( ) - pacyeTHaqd (YHKNHUA paclpelel/leHHS TeMie-
b paTypel IO TOJINHEHE HOKPLITHL,

B npapofi wactm dopmMmyner (23) nepeniit wien Bhipa)a-
er Hanpsxeums (,, , BOGHHKAOWiAe B IOKPHITHH  IpH
HeBO3MOXHOCTH OedopMaluii NPOHONBHBIX B KOPOOJQHULT;
BTOpPO# wileH —  (,r [P HEeBO3MOXHOCTH TOILKO INpPO-
AONBHBIX Aedopmanuit; Tpetuit — O;, NpH HEBO3MOMKHOCTH
TONBLKO HedopMmanuit xopobnenna., CnenosaTennbHO, nga
cBOOONHOrO Kpad NOXpbITHS 6e3 nomepeyHpIX LHIBOB NOJIY =

UM
O, = ExLT(Y). (24)

dna ceobonHoro xpas CepedHHBl IUIHTHI, XOTOopag mnon
feficTBieM COOCTBEHHOI'O Beca He MOXeT XOpOOHTLCH H
e DeCnpeldgTCTBEHHO BO3HHKaeT HNpOAONLHAd TeMiepa =—
TypHass OepopmManusg, IOIYYIAM

h
£
6,'27- = EoC T(y) = 3 jT(?)dﬂ (25)
o
35. Ecnu 6p1 minutTa 6Onuia HeBecOMOHN B MOIId MO —
HOCTBLIO KOPOOHTHLCA H INPOIOJIEHO CMemarhbCd, TO UPH HEe -
JIAHEeAHOM paclipedelIeHHd TeMllepaTypbl IO TOJIIHHE B Hel

BO3HHK/IH Obl HalpsaXeHHd, KOTOPEIe IPHHATO Ha3blBATH

cOOCTBEHHbIME HANpPSXEeHAAMH, OlpedelgeMble N0 Qopmylie

(23). B sroMm cnyyae nanpaxerus §,,; , HallleH H Hl e
!
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no dopmyne (25), o03HayawT CYMMY HanpsXeHHl OT He -
BO3MOXHOCTH KopoGnenuda (marumba) mnaTel I COBCTBEHHBIX
HanpdaxeHgif, T.e,, Haye, pA3HOCTL NepBBIX ABYX WICHOB
(6, “0,, ) He paBHA TpeTheMy HWieHY @T B QopMy /I e
(23) wmwmm

6;;27' = 5_”_“ 37 = 0"?_ ¢ 537_ (26)

Ecnip BO3MOXHO YACTHYHOEe KOpOoONeHHe NJAMTLI,TO HE-—
NpsHXeHAd YMEHBLINAIOTCYE NpPONOPHHOHANLHO KO3(PHIEeH T y
C. , ONpefelgeMOMY MO H3IBECTHOMY Trpacguxy Dbpenbepm,B
aToM ‘cniydae dopmyna (26) npumer BuA:

51700 b b G ey =6 (1)
(27)

Ilpg Cx =], HYTO O3HaAYAET HEBO3MOXHOCTB KOpoOie-
HHS IJAHTH, NOAy4YuM ¢opMyny (26) unm cCOOTBeTCTBYIOWYIO
et (25). Briron dopmynsr (27 ) cnpapennup np¥ Han® 4 ¥ H
HaopdXeHl pacTaXenuad Npy parube Ha nogomse NJIATHI,
OBYyCNOBIEeHHBIX TPeThbEM wieHoM B dopmyine (23).

36, C nonuxenveM ¥uIH NOBHIUIEHHEM TeMIepaTypsl k-
Ta COOTBETCTBEHHO COKpAalaeTcd HWIH yANuHaeTcd, Ilpu
5TOM HAa ee NOAOIBe BOIHHUKAIOT CHIBLI TpeHud-CclellleHus,
B pe3aylbTaTe KOTOPHIX B IJIUTE NOgBASIOTCH OCEBLIe Ha-
NpsKeHHst f,  PACTSXeHMs WIH CXaTus, OnpeAelgeMsle
Ha OCHOBe u3BeCTHO# dopmyner Kynoma N = £ , unum

Nr—o‘P'/rﬁ; N=@T-3*ﬁ“§;1

, (28)
oTKyna 6p = /Z 3”:;-,
roe /}_ ~ KOS(Q(QHUHEHT TpPEeHUA=-CLEN/IeHAS MEeXAY NONOoIl-
BOli IINTHI ¥ OCHOBAHWEM;
I’ - nnorHocTk OeTOHA;
( - ONHHaA [IUThl MEXAY IONepeYHbIME IBaAMH,

bBonee cnoxgpie GOPMYIp1, 0 CPABHEHHIO C BhIPaXeHHeM
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(28), yuureiBaiomume nedppManuy OAMTH X QYHKUHIO TEMIEpPAaTy-
Pul, IPEACTABIGIQT HHTepPeC B HCcenoBarenncKux uengx. [laa
HHKeHEepHBIX PacyeToB BIOJAHe IpHroaHa dopMmyaa (28), tax
Kay HaupskeHuss §, I[P U3MeHeHMH kOa(funueHTa Tpe
amsi ot 0,5 no 1,5 cpapnuTennEo Manb.

[Ipr coBpeMeHHRIX KOHCTPYKUHAX NOPOXHBIX ONEXKIA yVBe-
TYYeHHe MIMHBI MIuTsl Ha xaxasie 10 M npueBonur x HEoHa-
YUTEeNbHOMY YBERARAYEHHIO HanpaxeHud: Ha 1-2 xrco/cm Jlo
9TOMY B KOPOTKHX Inurax anguoit 4-8 M HanpaxeHHd 0;3,
B OONBIIMHCTBE C/Iy4YaeB MOMXHO HEe YYHTLIBATD,

PacuyeT TeMnepaTypPHbiX. HanpPsXXeHnui

NP NUHEAHOM pacnpegeneHnn TemnepaTypbi
NO TOMWMHE NOKPBLITHA

37, [lpu nunelinoMm pacupefelleddn TeMueparyphl B NOK-—
DBITUH ¥ HEBO3MOXNUOCTH HPOLONBHBIX DejpopMandit @ KO-
poOllenns TeMIepaTypHLIe: HalpsXkKeHusg 0 TOojllKHHe olpe -
AensiorT 10 dopMmyne (24) © NONCTSHOBHROH COOTBETCTBYIO-
mel QyHKIHR T(y) u3 ppipaxennit (18)-(19). Ha dopMmynu
(24) cnenyer, uTC B3aHMOBNUSHHE MEXAY HANPAXEHHAMU
B PAJJIHYHBIX IJIOCKOCTHX NOKDPHLITHY HEe BOIHBKAET Inpy
NOBCIOAY ONHHAKORBROH TONMIIMHE MOXKPLITHY ¥ pPaABHLIX Beny —
ypHax [ U  «  6eroHa HO TOJIIHHE H IVIMHEe IOKPLITHE,

38. Ecnr nnura He HEMeeT BO3MOMXHOCTH KOpPOOBHTHhC A
(Cx = 1), a npononbHblie nedopManin NPOUBIFICTCH HOJ -
HOCTBLIO, TO pacyeT TeMIepaTypHbLIX HAIpsXeHH# O HNpo-
naponar mo gopmyne (25) c ywerom/(y) m3 (16)~(17), unm

6,5 = ET; (3= 7%—-—) ; (28)
67;2T = E"{’Tz(% - _é_-) ' (30)

Ns dopmyn ©29)~(30) prano,uTo 1m0 TONMMHE IUIRT bl
BO3HUKAIOT TOJMBLKO HalpaxeHHs Harunba., Hanpsaxenngs  co
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agakoM "minwoc’ COOTBeTCTBYIOT HANPEMEHHAM CXMATHY NpH
uarube, co a3HagkoM "MHHYC” ~ pacCTaXeHRd npu uarube.

[IpononsHrie HedOpMaUuy ¥ COOTBETCTBYIOUIKE UM HANUpRs -
XeHAE, PBohipaXaeMse BTODPBIM WIeHOM npaBoil yacTty ¢op -
Mynier (25H), nponopuuoHAaNbLhbl Oepenany TemiepaTypbl B
CPeAMHHOMA MNOCKOCTH NAYTHIL,

39, Ilpp wacTuyHOM KODPODINEHYHU MJIUTHI BBIIYKIIOCT bIO
seepx (Cr < 1)} Temneparypisie HaAOpIXeHud HAXOOAT OO
bopmyiie {(27), 4970 PABHOCHILAO YMHONEHMIC Npanoll wyac -
T Popmynm (29) na xosddunument CL< 1:

6, = ET, (-—}-—-—-%)6’1 npH T(:‘,‘)FT,UH%)- (31)

PacueT TemMnepartypHbiX HanNPsiXeHKH
NPU FTAaPMOHUHECKOM MIMEHEHUU TEeMnepaTypb!
B NOKPbLITUK

40, Tlpm orcyTcTRHM B HOKPEITHM NPOAONBHBIX Re(pOop -
Manvii 1 xopobiieHug TeMllepaTypPHble HAIpd)XXeHUd onpe -
nengior nmo dopmyne (24) ¢ yyeToM TapMOHHYECKOH dyHK -
MUY TeMIepaTyphl I | y,i ), DBeIpaxceHHOil, Hampumep,
dopmynoit (21)., YroBul onpenenuTh HanpsukeHus O,, Ha
MONOWIBE HI#A NODEPXHOCTH NOKPLITHA Mo dopmyne  (24),
noctaroyo B dhopmyne (21) NpuHYThL COOTBETCTBEHHO CJ1{::/;
ann Y =0 .

4l. Ilpr cpoSoaHpIX OPOAONBHLIX HedopMAanMaX pac ye T
TEeMISPaTYPHLIX HANPDIXeHN B INHMTaX, He MMEIOUINX BO3MOXK -
HOCTE KOpPOOHTHCH (C =1) mnM uMeomux JACTHYHYIO BO3MOM ~

HOCTE KOpoBieHus (c,(-r-f-l) NPOM3BOAST MO dopMmyne (27), ko -
TOPYIO 3anuuieM B NOJNHOM BHOS:

/7

Oyar= &(.T(g}_____ T(3t)dy- 2oL z 5)(7 6})/7@/ ?f)(—-—--j)a% (32)

{J'
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roe T(g,zf) — TapMOHHYyeckad QYHKIHAS TeMOeparypul IO

éggﬁgﬁgﬁn?ﬁyﬁrnﬂ, 3anaHHag, Halpumep,

[Ipu Cy= 1 QPopmyna (382) cooreBercTByer  Qopmyme
(25).

[ng uurerpuponanug ¢yuxuuu {(21) B dopmyne (32)cne-
AyeT BBIPa3UTb CO§ (A~ ) =C0SACOSf +8ind.5ins n nanee
IIPOUBBECTH HHTEIPHPOBAHHE COIVIACHO USBECTHBLIM 1a6 —

JIMYHBIM HHTerpanaMm:
X

ax . - .
= f’ _ *
f@ S z‘ixa’x % ga(cz St 0T 5505 5.2;) )

ogx |
f f’wca,s’é”xa’,x.—: = (acajix R 5&:‘).
ol+

KoneyHad pacyeTHad QopMmyna 5127- oliyyaer C 4
FPOMOSOKOM H M&aJ0 NpHeMIeMOou JId [IPaAKTHKH HMES=34  Be-
POATHBLIX owrbOK Npu BbIYHUCHeHHaX, [[oarTomy neinecood -
pa3dHee B KAXAOM KOHKPETHOM clydae NOCTPOUTHL IO Qop ~
mynie (21) rpadux pacnpefelieHHd TeMIePaTYpPhl B IJIUTE,
HaliTH SHAYCGHMS HMHTelpPajioB II0 npabuiy Tpanenuin (npwu-
goxeHue 3) wmnp CHMIICOHA ¥ IPOU3BECTH BbIYHCIeHHS
G, mno dopmynam (25) mnu (32).

Pacuer TemnepaTypHbiXx ASHOPMaUKA MIUT |
MonepeyYHbiX LUBOB B MOKPbLITHM

42, B ofmeM clhyyae npoAoNbHBIe TeMIepaTypHbie e -
bopmauuu A £y UIE OTHOCHTENbHbIe TeMIepaTypHbie Ae-
bopmanuu ¢, AT PABHBI:

Af‘f = Oéfﬂ(fg — Tr{) ;

(33)

E'r = &5€T e (TH B TK) ’

(34)
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‘ne 4 - ANUHA ONUTHI;

[y = HawanepHag TemIepaTypa, COOTBETCTBYIO Il a 4

pacdeTHOMY Hadaly OXNaXOdeHHUd HIU Harpe -
B& IIAHTH;

T” ~ XKOHEeUYHag TeMieparypa, COOTBeTCT ByWimay

pacCHeTHOMY KOHIY OXNa’XOAeHHd HIH Har'peBa
HEHTI‘Jln N

[lna onpenenenua pacueTHbIXx Temnepatryp /4, u T,
BOCHOIHL3YEMCE BTOPBIM WISHOM NpPABOH 4acTH PO LM YT BI

(23):
N &
0, = hﬁjr(?)dﬁ" (35 )

Hanpaxenus §,r BosHukalor B miamre (cm.m,34) npu
HeBOBMOXHOCTH TOJBKO NPONONbIAX Hebpopmanuit, [10sT0 -
MY CpenHsim TeMfepaTypa B HOKPLITHH, KOTODYIO  MOXNKHO
NPHHATE 38 PACHETHVIO HadalbHYI0 !y HI¥ KOHEUHVIO
TH , Byner paBHa

JTW dy. (36)

IIpy nuuwefinoOM paclipelelleHHH TeMIIeparypel 10 TOJ ~
mEHEe ININTBH pPacyeTHag Temneparypa . , Kak 2TO cie-
Aver u3 dopmynws: (38), upu T(y) T7 7’-n ) oyner Tpaa—-
HA TeMiepaType B CPeAHHHOR NIOCKOCTH,HIH [, = z!
(cMm.1.31).

lipr HennHeliHOM paclIpelelleHUd TeMIepatTypsl 10 TOJ~-
WHAHe NOKPBITUH CpPelHds TemMieparypa MOXeT J3HAYUTeNIbL -
HO OT/NHYaTrTbBcd OT TeMIlepaTyphl B CpedHHHOH IIOCKOC T U,
YTO OOpgCHaeTCd U3MEHEeHHEeM BOMNHBI TeMIeparyphl B NI{-
Te 0 3KCIOHEeHUHaNbHON 3aBUCUMOCTY ¥ OTCTa&BAHHEM BO
BPeMEeHHX MaxkcumManbpHol ammnurydas (cm.u.12). Haxoours
CPEeNHIoI0 TeMIlepaTypy cienyet mno dopmyne (386).

44, llpononepuyno Temneparypuyio nebopmanmio 4 £,
nnETe 3a nwoboe ppeMa cyrox Af=t,~t, onpenensem mo
popmyne (383), Buiuucnus npenBapuTenbho T, w1, 10
dopmMmynte (36):
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h
- -iff(sfir )44, T = “--/T(g.-, Jdy,  (s7)

rae 7-(6/) ﬁ,,) 7’(3! L )m C}"TOT—IHM& GYHKIEY TOMIEpPAT YD
NC rOJIMHHE MOKPRTHS, BRID&MNI~
oMble DOPMYTIOHR (21), B MOMEH -
1p1 BpeMsuud ¢, B 4,

1 z

Urrerpuposanne dyvegnus (21) B dopMmyne (§7) cneny -
eT NPOUIBOAUTL NPHOIEXEHHO IO Ipapuily Tpallellui.

Hpononesupie HedopmAaunnn A 'f; IAUTH 34 Mecdal win
Frofd © HOCTatTO4YHOU TOYUHOCTRIO MOMHO ONpeleluTh, Halld
CDOAHIOID TeMNepatrypy 8 JadHslii MOMEHT BpeMen#l, pab-
HYID TeMiepatType ¥ CpeduHHOf DNOCKOCTH OAWTH UDH JIi-
relfaOM Ilepenalle [0 TOIIBAHE

s 2TOre BBIYKWCHSIOT TeMiIeparTypy HOBODPKUOCTY MITH-
Thl 0 ¢opMmynie (15} u nanee 1o Qopmynam (16) anp {17 )
HAXONdT PACHOTHVIO TemMieparTypy D CPelRHHOU HITOCKOCTH
IAHThl, APUHAB T'PafdeHThl TeMHEpaTYypsl T'pad / 1D 34—
BHCHMOCTH OT XaEMarTa o an, J4-20,

45, Ulupnpa pacyppiTus DOINEReYHBEIR HIBOB MEXIY Uny -
MbIE 2I0IUME JIARTaAME OHHHARCROR [AHHBL, Kalallochk SbI, A0
KHa OLITh papHa NpOHOabLHOE NedopMauny OAHOH IJIHTHL W
ONpenelydThed H0 dopMyiaM {83)-(37). OAHAKC B HATYDHHIX
VOAOBULIR TeOMeTPpUYeckas ¥ OHohUecKas CepedNHb( IIWT
HC COBIARawT, 4rc OOBACHALSTCYH HePaABHOMEPHLIM DACHDE -~
NEeJTEHUEeM CHA TDOHHS-CHeNNeRHa I IOA0WBEe I UTh H
CHI OT BOOMOMHOIO CMEeD3IaHus NOoACIBL Wid ODOKOBBIX Iha-
HS NAHT C I'PpYHTOM,. HaTypHsie psMeperds  Ae@opManui
1012 10CHeosaTeibE0 DACHONOXEeHHBIX WROB HalorT OObIye
HO NedpopMalyln OTAGNBHEX UBOB, POSAHYAIONHECH B
1,3-1,8 paza, Cymma nepopMmanuii scex 10-12 umos ofrrg.
HO PaBHAa pacYeTHol BOIHYNHE, & paclpeleleHue Hedop -
Mal#fi COOTBETCTBYET RaKOHy 1 aycca, Y JUTHIBAY 8TC 00 -
CTOATGILOTBO, CHERYeT HOAVYEeHHYIO no fopMyne (33) mu-
DUHY PACKPLITUH Haza NoNepeuHol’ 0 mpa IpHHEMATDb 38
CPRERHOI0 BEIUYHHRY MPH  CPeOHeKpaApaTHYeCKoM - OTKIO -~
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¢
nepuy 0 = 0,153 A0+ . CnenopaTtensHo, MakcyEManbuasg o
MAHAMANBHAH pacuyeTHhie HePopMaluy [Hala liBa OyayT
DABHHIS

Al = L (T, - T+ o45).

Hanady ¢ TeMmMnepartypHeiME JedopMalddMi B HEUBBIC
1,5-2 oo xpabinopaercd ycaldka 6eTopa INuT,KOTopas Sx-~
BUBANIEHTHA defopMAailAaM OT JNOHHMRHUS TeMIepaTyphl HA
10-12°C. [Tpnn  pes3usOSATYMHDLIX MaCTHKAaX, KOTOPBIMH
nepHoamyeckn  ( uyepea 2=3 roma) 3anoyiEAOT M B B
eApa g ueiecoofpallc VYAETHBA1b B pacuyeras Hedopma -
NHE azAa orT ycanck GeroHa, TdK Xag ycalxa OeTona IUpy-
BOLARAT K YBOIUYSHHIO LIKPAEE Tla3a. ICHE IPAMEeRdThL Pep -
MOoTEKYE, paborTawmpe B nasze CGoliee 4 JjgeT, TO fipy pacye~
TC DehopMAaliy uala cliellyer yDeNRIEBaThL pacueT UbIF 1o
pernani temuspatypel (7, - [} Ha 10°C, Yner ycamknm 6o-
TOUa npHpedeT ¥ HeoOXOUMMOCTY HAPSSKH 1Hason uipad 0Onh-
mwell wupuhns (Npuioesve 4),

£ nepHon IRCINYATAHUNE UeMeHTODeTOHHBIX  HOXDPEITEHY
HE YEKIOHAR OOPOYT DACKPLITHE WBOB MeX/[IY UWINTaAMU MEeHb-
Hie, YeM H& 'OPU430ORTANBHBIX YHACTKA&X, JTO I BITOHKE
ODYCIIORNEHO HEeXOTODBIM CHOAZAHMUCOM INIHT IO Hanpaple -
HAIO YVEIOHa NOXPLITAH, [l0o3TOMY Ha TakduX ygactTrgax  Jo~-
NnOIA ARG OHeHKH NPeAelbHOL DACTaXMUMOOTHE MACTHE =D Q-
MEeTHKOB HeT HANOOHOCTHX IpPCHISBCANTD paACYeT PACKPHTHY
LBOB B JIeTHE-OCeHHKN UepHod A0 Hauana IpOMEeRsSas s
OCHOBAHUE,

40, Y pcexX BHAOBR MACTHE~IePMETHKOS, HPHMEHIOMDLIR
B HACTOHUICe BpeMg g 3alojHeyyd Ma30B WBOBR, C HOHH-
HOHHEM TeMNDepaTyphbl Pe3K0 CHUXAIOTCS Bs3wde U Nedop-
MATHDBHRIE CBROHCTRA, B 3aBuCHMOCTH OT KIRMITHYEC K H X
yenopu#l pacuyeTHad MUHEMAIbHaAg TeMlepartypd, COOTEET —
CTBYOIAas UpedeiibRCd BeAYMKHE DACKPHITAMS MB&, MOXeT

O ~
HSMEHHTI:)C‘H oT MUHYC § C B maxyepXx pationas CCCPF no

Muryc 50 °C u wuxe B cepepHblX pafionax, Cama Xe mac-
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THKA, HAXOA4Ch B Naze, SylerT ¥MeTh MHEHUMAMNBHYIC TeM —
neparypy 3HEMOI, NPpAKTHYECKH PasHVIO TeMieparype T -
BEPXHOCTH NOKPhITHHA, [[03TOMY HUS/AOKEHHLIe PACYETHI TEM-
IeparypHbIX noNeldl # RedopmMallyil WBOB YKA3BIBAIOT HA HE -
OOXOMUMOCTE NHDPEePeHHUPOBAHHOIG HA3HAYEHUSA 1491483493431
naza uiBa He TOJLKO B 34BUCHMOCTH OT MIMHEBEL JINUT -~ Ope-
AeNbHOE NpofonprHOfl AedopMAanyd, HO ¥ B I&BUCUMOCTH OT
npellelIbHCOH pPAacTaXUMOCTH MACTHK B pacydeTHOM HlHallalo-
He TeMIepaTyp 3alaHHOoI'0 RIZMATHUIeCKOro paiora, 370
o3apadaeT, UTO IpP¥ CAHHAKOBLIX CBOUCTBAX MACTHUKHK ¥ I'eOo-
METPHYSCKHUXK pazMepax IJAUT WUPpHHa 1a3a Ra B I0K—
HhiX palioOHax H»OoIKHA OBITh MeHblle, 4YeéM B CeBepPHbIX.



NMPUNOXEHWNA



 punoxcenue 1

Ulpumeppl pacuera Temniepatypbl NOKPbLITUR

[ipgMmep 1. HalitTu Temheparypy HOBepXHOCTH HOKPHI -
vaa 8 Mocxoscko#t o6, B 14 uwacos npwnda,

Dano: [p = 2506; obnauuocts (-2 Bamna; g, + {;'p=
= B59+105 = 664 XRaux .
M2 Y

"
J,

KKal . O
= 79 Rl A=10,3; rpan T = 0,8°C/cm =

q’)

=~ g0°%C/Mm; A = 20 om; L = 20 -?-“?2&” ——

M€ ¢ TDAN

ﬂ = KK &aJ1

Mzu bs S quﬁﬂ

ITo dopmyne (10) unaiftnem (. =5+2+60+0,2=120 kxai,
[To dopmyne (9) MoNyYuM HCKEOMYK TeMIeparypy oo -
BOPXHOCTH

-

7 magx

(1-0,3)-72~
-« 25 + 2040 ;,?03 fa=120 - 25+18,6=38,6 C.

MMpumep 2. Hafitr TemnepaTypy UOBEPXHOCTH HNOKDPHI ~
THE B MOCKGBCKO% obis1, B 7T yacor Hiond,
HDawo: T¢ = 14 °C; o6naysocrs 0-2 Ganna; @, + dp=

L]

= 210 jg?-‘-“ 72: vpapn [ = 0O; QK““ 0; A = (,3; = 20,

1o dopMmyne (13) uwaiinew — 270.0,7- 72 _
=18 ,8%C,
Ilfpumep 8. HaliTyu MUHHMANBLHYVIO TeMIepatypy Q-

REPXHOCTH NMOKPLITUSA B MockoBcko#t 0651, 8 4 waca uwnd,
dawo: Tg= 10°C; Jop=70; A =2; g8,+ 8 = 0;
rpant | = 40 C/M; h = 20 cm; dk= 3,

[To dopmyne (12) mmeem Ax =5+2:40:0,2 = 80 xkan,
80-70 - 15 3%

_.-ll-l-l

[lo dopmyne (11) monyuum [, =10+
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[IlpumMmep 4, HailTy MaxCUMAaRBLHYIO TeMneparypy  1o-
BEePXHOCTH HOKpbITHI B Mockonckoir o6, B 14 yacon Hio -
st C y4eTOM Kojebauuil TeMIepaTypbsl B I'OAOBOM UHKIe,

Haxo: T}’ix(m::mf HION b 2; 38,0 Trf(m:.'n, ,m{mb):ia’s’

- = «30 .
My | guBaphL )

Onpenenum mo ¢opmynam (14) u (15) penuumnnp A

03
A . T, O
J = (38,6-13,3):2=12,65°C;
j - (38.6=12 3) =3046) _ o0,
T . 88,6-30  _ 4,30C.

{
2
[pu t1 = 3 Mecquam, “fg = 0 n + =6 u no dop=-
Mysie (18) Halinew

29 25
T (0,14)=4,3+25 3in 'T_ - 3+12 .65 :im-é-a-—— 6 =41 9°C.

Pacger T (0,7) no ¢opmyne (15) naer ay4mee npu -
Gnuxenue K pesyibraraM HaTypeeIXx uamepenuit | (0, £ ) B
JIHeBHbIi€ Yachkl B Xyduiee - B yTpeHHUe, 4YTO OObICHUeTCd
OTKIIOHEeHueM B yTpedHUe Hacbl X0Qa TeMieparypsl OoT CH~-
HYCOHRIHI,

ilpumep B, Haiitu Temneparypy nOHNOWBHEI NOKPBITHY B
Mockosckoit 061, i3 14 1 19 yacoB uiong,

Oano: [ 26 C (cmapumep 1 1 2); ff, = 12,6

p
a = (0,003 - 2 ; A = 20 cMm; [, = 159C,

O
C

@)

Hafinem napamerp ¢, 1o dopmyne (22):

0,2+ 26

J' [ _——W——-—‘__————_— ik ettt Pttt " '#1,2.
740,005 °0+2 ]/ | |
[ , g 3,14 3,14 3,14 3,14 3 SURY

12,65[¢ cos CO2Y mpies - —5 ~ - ot 2y




TemnepaTypy nonomsni NOXKperTad B 14 1 19 gacos onpe -

aeliuM no gopMy e (21):
/ 3,14
~V srrme— 0,2

2* 3,147 [ 3,14 3,14 314 ,_,°
x €08 (~——57~—-0,2V 55553 ~ "~ 3 "~ 12 )=27C,

3,14 .09
0,2 Veroom

7 (0,2: 19)=26(1-W)+12,65€

2:8,14'12 3/ Sd4 3,14 8,14 4 g g0
xC08 (=5 —=- 0,2V o ooy = -~ )T 208 C

Makcumansgag Temieparypa MOACWBLI NOKPLITHA 29,50(3
(rak kax €08 0=1) natbnwonaercg B 19 gacos, a Makcy -
MallbHas TeMieparypa NOBepPXHOCTH ~ B 14 uacos,
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Il pusroxcenue 2

[pumeHeHue NPaKTUHECKOro rapMOHMYECKOrO aHanu3a
Npy pacyetre TeMNepaTypbl MOKPLITUR

Cyrounslff XoO TeMIIeparypbl NOBEPXHOCTH  NOKPLITHSA
oTNRY&ETCH OT leproAnYeckoit ¢yIKUKH, BhipaxxaeMoii, Ha-
NpHMep, pOoCTOd CHUHYCOMAOH, CCIH CHIOXHTEL OTAIbHEL] €
CHHYCOHAbI C YacTOTaMK H IepunohaMH, KpPaTHbBIME Hag -
MeHblle# H3 HHX, TO IOJYYHTCH NepHOKHUYecKas OPyHKHHUS
DoJjiee CHOXHOTO BHOA:

- S g il (nx t ). (1)
r(o¢t) = 4, BRI (2x* )

Paznoxenue xaxnoro uyjiena psaga (1) no dopmyne nnga
CHHYCa CYMMBI IPHBORHUT K pany Pyphbe:

T(Of) =q + ;‘(a’;oognx +5nsiﬂ nr)=aa+a,co.s'1+azaoszx+
+a5(;gs 3x +.. .-f—é;\sfﬂx-}'és&ﬂ.?ff@g&'ﬂjxf-.. .
pU 3TOM 1:2’.‘??};“;2\1”:2%7;;3«2'- T, 00" 2)

OTKyOa 7; . ZT::JTzzqr\g:

[lnga nepsrpix maTH TapMOHEK XO3(GbHIUEHTEHI a,, a, ,

az ,arjr CZ;,.CZS.CZG: 5‘,:5215;154,,'55. HaxoOo-
OaT 10 cleAylomyuM (OpMyiam:
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/ . ,
Qa""?‘f‘@ﬁ "éf; U, Ut zzq;* 035) , { ']
ot B - ) a ) =g s W) ]
! { .._.1/3 ~ g :
iy Ky farn R0 %)
(f . RN N : ]
a7 ?/2};‘” Ut Zfé_‘/ / %“T(zfz * Uy i’rﬂj) 7 (3)

Boryrc/ieHde senuyad % u YV, BXoodamux B (QOPMYJIBD
(3), mpoussonsT, nNonw3dyace, tabn, 1 ang aApeHanna T H

OPIHHAT:

Tabnuuna 1

Cymmm (%)

Pasgocru (lf)

[lpumep 1., B pesynbrare HATYPHBIX 3aMepOBR uCpes
Kaxnele Apa Jaca B TeYeHHe CYTOK TOJAY4YeHb! BEAM YU HE LI
TeMIeparypbl NOBEPXHOCTH IOKPRITHL, VKAa3laHHblie B Tabir,?2
(kpaliHle 3HAYEHHA TeMIeparyppl HA PACCTOGHHUU OHHODO
Neprofa [ONXKHLI HAXOMUTHLCS B CARHAKOBRIX dazax).
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TaGnuua 2

Bpems cy 7 11 13 15 19| 21(23 | 1] 3l5]| 7
TOK,Yq o | |
TeMmnepa~

BLPRmoc =|17/23 34| 32| 27| 22|20 [17 | 15 (14 | 17
™, °C '

Opnuna- | | |

o5t ¥ %l Y Su\Fs 1 de | Yo | 7 Yo\ Jro | I | Zo

Tpebyercg BLIpa3UTh AHANMHTHYECKH CYTOYHBIH XOO TeM-
neparypet ! (0,%¢ ), tT.e. onpenenurhb x0adbdbuUUUSHTLH 4, |
4, s+ U, H 4ACIO 4iIeHOB pgda (2), OaoMuUX B CyMMe
OOCTATOYHOEe NpUbAMXeHHe K U3MEepeHHOH TeMHepaType

Ilo Tabn, 1 HafineM CyYMMHBLL /i 1 paA3HOCTH

17 23 34
. 14 | 15 20
44
1

oV O N S I S N T T
Pasmoctn  { V) -10 9 4 18 - 10
et s e Bt et — 1
[To dopmyne (3) onpenenuM KOoabPHIHMEHTEHI:
a, = 112 (44+37+44+50+54+54) = 23,5;
a, = _......61 - 10 +1/...g_ (837 - 54) +—§— (44 - 54)}4.93-
AnanoruysHo nonyuennt 4, =-1,6; & = 0; 4,=0; Us=0;

d, = 0,08; 4= 8,22; 6,= -0,146; £, = 0,5; £,=-0146;
5,3 = 0,27.
Beiyucnenuss g, H 6, npopepuM IO dopmyam:

Fo = % + A+ Ayt Qs A+ Qg+ G;=23,5-4,93-1,640+0+0+
+ 0,08 = 17,08;

4, - y,=79 = b+6+28+V3(4+ 4,)=0-8,22+0,27+2 0,5+

+\/§(_0,148.0,146) o~ 899,
31



BhiyUCIeErdS XO9(OUIH&NTOB NpaABUNLHEBI, 7 pPIA {2}
npaAMeT BEHA

T(0,%)~ 23,5-4,93008 -——---t -1 B¢ ,sf—--—f +0,08 ws Ej o+

/o
+8,226in, £ = 0, 14650n 24 + 0,55in 4 ~0,148501 F-
" 1051 £
To

[pg 7, = 24u ¥ T = 0 nonyuum ! {0,0)= i}’a = 17 °C

5 7 wacoB, Ecnmm 7, = 24 4y, 7 = B4 W -{ 15,To

I (0,8) = 33,010(: B 18 »wacce, TakumMm obpasom, uMmeem
NPaxTHYeCK DABEHCTBO DACYETHOH TeMiepaTyphl ¢ H3IMe-
peanoli, [IpryeM OT NepBHIX NBYX HNEHOB pdha [oJIy4a -
em | (0,8) = 32,88°C,

Yrobel pripasutk / (0, #) B Buaoe pana (1), HeoBxXo-

nuMo HalkTH ammnutyAw £, 7 Hauanmusle dassl Y, xax-
no# TrapMOHUKH N0 dopMyniaM

:_-“/Ez,:i; " '@a&* -;: : (4)

B3 3aBHCHMOCTH OT 3HAKOB (, H 5,@, HAXOAET  YET =
BepTh, B KOTOpPOH NexHT yron Y ., mo Tabm, 3.
Tabnuna 3

+ + I | Y = &,

+ - I f, = 180°- ol »
- - | m | ¢.= 180"+ L,
- + | 1Y | v= 8360"-cn,

Torna 6yaeM EMeTh YIroi 9’1 B 1Y ugerseprH, /= &,
1 Dajliee:

ﬂ, =¥ -4,932+8,222;9,45; f} 'ff = -4,94 = -0,6.

8,22
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Ilo qncny -0, 6‘ gaitllem yroJq, paBHbeit 319, u 06031{& -
qUM ero ok, 31 Cornacuo tabn, 3 ‘f =360-~-31=329 AH&-

NOT'HYHO HAXOLAT i /TIN50 A ?‘f’,“
TaxpM 00pa3oM HONYYHM:

T(0,7 ) = 25,5+8,45 szn( 7+ + 3207)+. . .
anz T(0,7) = 28,5+0,45 smé% £- 8104,

[Ipn ussectrsaolt dymxuuu temieparypor 7 (0,7 ) mo -
BEePXHOCTH IOKPbITHS, BhIpaXeHHo# psaom Pypse, pacyer
TeMIOepaTypbl IO TOJIUHE IOKPBLITHY MOXHO NPHUOITHXEH H O
IIpOoU3BeCT Ha OCHOBE pelUIeHHda O pacilpoCcTpaHeHHd TeM -
IMepaTypHsIX BOJIH B HOJYIPOCTpaHCTBe, llpuMenuTenbHO K
GeTOHHBIM HNOKPHITHAM TakKoe pemeHHe HUCIONbL30Bal B

1838 r, K,26epne B pune:

T(}; i)-—-—ﬂn'-ﬂé' ?“’Zm( &5\/7#; "?)*ff S”? w 7)

bopmMmyna (B8) papsoa3dHauyHa ¢opMysie BUOA:

I{yt)= a+2e“£ 7;’/(; oaS(mzf g(]/ﬁ)*ﬁ sm(j—}?’f (;(]/7:)]

0=

HMcnonbaya Tperuii 3aKkoH Pypbe H OaHHBIE HATYPHBIX
uaMepenni (vepe3 xaxnsie 2 4) TeMmnepaTypbl B NOKpPHl —
THU 3a CyTKkH, K.3Cepne pewan OBe 3adadyd pacuera:

- KO3(QPMIHCHTA TENIONpPOBOAHOCTH 6eToHa M0 H3BEeCT -
HOY 38BHCHMOCTY OTHOWEHHH aMIIUTyR:

—(Y,— 7, 232'00
ﬂ(%)mﬂ(}z)e (% g)\/fni , (7)
rge q = A - A .
T Ty
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—~ T'Ny6HHBI TPOHUKHOBEHHS CYTOUHBIX aAMINIATYI MO QOp-
myiae (B,

D6Gepne npumen K BLIBOAY, 4To no dopMmynam(8) m (7)
HeNlb3d HaNTH KO3hDHUHEHT TelIONPOBOOHOCTH GeTOHA., BbLIYUC
NMeHHBIH TakMM O0pasoM KodpdulvweHT ,;/ nouTu B8 2 paa a
Sonwblie uaMepeHHOro . [lanHpie pacyeTa 3IaTyXaHud O NIy -
Oure aMmIUTYyR TeMIepaTypbl XOpOLIO COTVIACYIOTCH C HATYD —
HBIMH H3MepeHndMH, B Ha r'iybune 203cM OT noBepXHOCTH MO-

KPLITHS CYTOYHBIE AMINIHTYOBI TeMIepaTypbl NPakTHYSCKU DaB-
HBI HYJIIO.

B 1974 r, Gonrapckuii naxeHnep b.Bonuyen onybnuko -
Ball CNEAVIOWYI0 (POpPMYITy:

e Vf.%— » Wr
(08 at- 815 ot By ]

B KOTOpPOH 3adad HYIeBOil T'paAKeHT TeMIepaTypsl IIpH
t = 0, Crnocoba onpenenedusg napamerpa J/, B.Bonuen
He NPHUBOAMT, HO obpamaeT BHUMAHHE HA TO, YTO pe3yiib-
rarel pacuera J (Y4,T) mo aroit dopmyne noyrn cosma-
AT C NaHHbBIMH HATYPHBIX H3MEpeHuH,
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[ puroxcenue 3

[lpumepbl pacyeTa TemnepatypHbIX HanpsiXeHui
B NOKPLITUM

[Mfpumep 1. Haiitu TemuneparypHble HalpaXeHHd Ha IO~
BEepPXHOCTH H IIONOLIBE IJIATL! IIPH HEBO3MOMHOCTH KOpPOoO -
JIeHAd ¥ JIHHeUHOM pacHpele/lIcHNN TeMllepaTyphbl N0 TOMH -

MmuHe, 0 ..
Hano: 7, =38,6-27=11,6 C; [ =350000krc/cMm;

o = 10_51/0C; h= 20 cm; = 1.

[To dopmyne (29) HallieM HaUpPSXKeHHH:
HA NOBEPXHOCTH NOKPLITHS

_ 5 , =D

Ha nogousBe

- 20
6,,r =8,5-10°-10 5[11,8(1--2-6-)-1-15@-]=-20,3xm/cmz.

Ha nonompe BO3ZHHKHYT HAaUpSXeHHS DPACTSXEHHd  IIpH
na3rube, a Ha NOBEPXHOCTH =~ HANPAXKEHUS CXATHYA IIPH U3 —

rube.
llpumep 2. HaliTh TemneparypHble HanpsaXeHHSA B

14 yacop HaA HMOAOWIBe NJHTH NPH HEBO3MOMXHOCTE KOpPOb6 -
JIeHus K BOJIHOBOM paclipelielIeHHH TeMIepaTypsl IO TOJI -

IMHHE. 9 5 o
Nano: £ = 350000 xrc/cm ;o(. = 10 "1/ C; /L=2O CM;

Cx=1, T( y,% ) no gopmyne (21); lp=26; 4, = 12,8;
qg = 0,003.

Cornacuo yxazanugM 1,41 BHaya/le HailileM pacipele-
NeHle TeMlleparyphl 10 TOJUMHe NNUTHI. B npumMepe SIipu-
noxennda 1 6wvmy Hafinnenmr [ (20,14) = 27, I (0,14 =38,6.
[lo popmyne (21) maitlem Temieparypy Ha rayGune 5, 10
1 15 cMm or nopepxumoctu, Ha ranybune 5 cm OyneM HMeTk:
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[ 314
5 R )
7{5,14)= "*6(1-""‘"9’*-),2)-1-1 oe 008y 24- 0,005 (223,147 _

-41, 24
/ 3,14 3,14 8,14 0
0,05V “51.0.00a 2 12 17 340G

Ananoruyno matinem T (10,14)=31, 2OC HT(15,14)=28,50C.‘
PazobkreMm TOAmMBHY NMAHATH HA 8 paBHLIX TacCTen
A= 2,9 CM K IO HHTepHOnauUuH HaiifleM TeMIeparypy &

nnuTe 4vepea 2,5 cM, JHaYeHUY TeMIepaTyphl HPHRENE H bl
B Taﬁna 1!

TaGnuua 1
T(%,14)]38,6] 36,5[34,6] 33 [31,2] 27,7 | 27
/2, cM | 2,6| 5 [1,5 | 10 17,5 | 20

% c;z/d* l % (72 33 j’” (75 | ‘3’/7 cy&'

[Io cnepymoimeMy NpaBuny Tpanend HafineM  3HaAYCHHE
raTerpana 8 ¢opmyne (25):

/
STy =(T ot yirgs Y 1598 Bt 4+ 7 Po) 2=

1

- (é- 38,6+86,5+34,6+33+31,2+29,9+28,5+27,7+527 ) 2,5-635,5,

TeMieparypHbie HAUPHKEHUS HE NOICHIBE IJIUTH] Haj-
neM 1o tdopmyne (25):

’ 51 -5:- ) 3\
5’1 oF =3,0° 105~ 10_5* 27MW= m’IB,éBKI"‘c/CM%

Viz mpumepa 2 ciegyeT, 4TO
NpH FApMOHUYEeCKOH OQyHKIUU TeMHepaTYPblg(gi)Haﬂpﬂ-
KeHUg Ha [oAoulBe TWINTH HOYTH HA 4 Kic/CcM MeHblle,
yeM NpH JUHeHHOM Nepenafe TemmepaTyps! (cMm.upuMep 1)
cpenHda Temlleparypa HOXKDBLITHY,parHad31,7=635,5:20x

BLI3HIRAIOWIAY IPORONLHbEIe HNedopManms narTel, Oonmme
TeMiepaTyps! B CpeAUHHON INOCKOCTH,
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U3MEeHeHNe TeMHOeparyps! IIC TOMIUKHE ITOKPLITHA B pas —
JIRGHBIE YACHl CYTOK BEIShIBAET COOTBETCTBYIWHE H3MeHe-
H¥g TeMiIepaTypPHBIX HanpaxeHn#d, MaxcumMmanpHble T'paig -
€HTHl TeMNepaTypbl B HOXPBITHH, NPpUOIHMAD UAECHd K JIH =~
HeHHbIM, COXPAHHIOTCH B INIUTE KOPOTKOEe BpeMsd, KOTopoe
b DIPAKTHYECKHEX pacyeTaX MOXHC NDHHATHL D&BHBIM He 60 -
iiee 1 4,

[Tpumep 3. HailTe TemiepaTypHble HanpgXeuug  HA
HOLNOUWBEe MJIATHI OPH 4ACTUYHOH DBO3MOXHOCTH KOPODOIeHNud,
BOTTHOBOM paclipelelecHuy TemilepaTyphl IO TOANIMHE 5
DACYETHBIX IlapaMerpax Ipumepa 2.

PacyeT TeMIepaTypHbIX HaIpPsXeHHl nNpou3penem no
bopmyne (32) ¢ xoopOUUHEHTOM MEph KOpPOB I e H i 9
(- = 0,6, CymmMma nepspiXx NByX wWieHOB 1paBOil 4acTH B
Gopmyite (3232 Opiia HallleHa B nupuMepe 2 2 H NaB H a
18,48 krc/cMm , lng waxoxpenudg HATerrpana TpeThero
WieHa DBOCHONIRIYEeMCs NpaBunoM Tpanenuii, C 2T0l Henblo
paszobreM TONIHUHY INIMTHI Ha BOCEMbL PABHBIX yacTei
Afy = 2,9 cM, HalileM OpPHHHATLI KaXIOo# uwacTH IONBIH ~
Terpalbliiol GyHKUIHM 7‘(%*)(7@' "g) H 3alyiieM 3HAYeHHS
cpauHat B tabn, 2.

Tabnuua 2

4 A/ S/J « - Is I Je 2577 ‘

L ,cMm O |2,5] 5]7,5]10(12,5]| 15 | 17,5{ 20

3 1 386 27311731 83 | 0 | ~75 |-142| -208{-270
T(;%I#)(T.j ) | l

[IlpuMeyauue, Ivavenud OQyHruuu 7 (3{,14) B3 T LI
H3 rtabn, | npumepa 2, MuTer'pan Tperberc wieHa oOIlpe -
DenuM M0 HpaABUAY Tpadenuu:

“ b
Ofr(g,m (5 - ¥)dy=(0,5"386+273+173+83+0-75-142 -

-208-270)-2,5 ~ 405,

[To ¢opmyne (32) monyuum:
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O (A~0

5 =3 5 -1051? 10_5! 27 w— 5. 10 ‘ ]O . 835 5 -
1,27 77 2
12'3,5‘105' 10“5 "2_9-_20) (1'016) @
- 2 -8 kre/oMe.
203

CpapHeHHe NpUMepOB 2 B 3 NOokKasano, 4TO YKOopoge -~
Hue mnutel ( {x = 0,8) yMeHbllaeT HaIpAXeHuUA pacTsKe-
HEUG Npu A3re@e Hda nmofowBe NARTHEI A0 8 xrc/cM” BMECTO
16,45 xrc/cMm 1npu O = 1,
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I pusroxcenue 4

[lpumepbl pacuyeTa TemnepatypHbiX BedopMauuis
NAUT WM WBOB

[Tpumep 1. Halitu npolonbnyio TeMmMneparypHyo de-
dopMauHIio IIUTEl NPH CYTOYHOM HU3MEHEUHH TeMIepaTyphl
B Mnepuol oT 14 yacoB N0 4 yacoB ClHeAYVIOIHX CYTOK B
HIoJl e,

[lauo: } 1 ) Bolpaxena dopmynoi (21): 7;,0 =26 C
A= 12,6°C; ° a =0008Mm% ; A=20cm; Y, =0;
_5 q

A = 10 "1/ C £ = 8 M,

PacyeTHple nmapamerpel 7/, ¥ T onpenenum no ¢op -
myltam (37).

B upumepe 2 npunoxenua 3 Obwia Halinewa 7,=31.2 C
idng oupenenenus T, HalileM pacnpenesieiue tTemiepa -
Typbl N0 TojdmHHEe (9epe3d 2,5 cMm) no dopmyne (21)., Tor -
na TeMmineparypa TNOBepXHOCTH B 4 yaca npu 7 =144 pap-

Ha;
0 2+3.14. 14
T (074)=26 (1757 ,)+12,8 €7 cog (259 -0) 2 15,5°C

AHalIOTHYHO HaliaeM TeMIeparTypy IO TOJHUMHHEe MIAHT b,
pesyliLTaTsl pacdyera KOTOpOoH npHeedeHbl B Tabnune,

[To npaBHny Tpaneluii BBIUKCIMM HHTerpan @ [y :

T"“/_z_/r (4,4) dy = 210 152 16.2+17,2+18,3¢19,6 -
+20,7+21,9+22 6+2“3"'*- ). 2,5 = 19,5°C.

Tenepr uatinem nedopmaunio unutbl no ¢opmyne (33):
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Al = 107°:600(31,2-19,5) ~ 0,07 cm.
[IppmMmep 2. HaiTu WHPHHY ra3a mBa CXaTHg B MOK -
PLITHH, PACHONOXEeHHOM B IOBYX DA3HEIX KIMMATHA Y4€CKHUX
paiionax, [ng sanonHeHuss nasa npuidTa MacTHKA OAMHA -

KOBOT'O COCTaBRa, .
Hano: oL =10 - 1/9C; ¥ =5 M. B nepsom paiioHe

O O
Iy = 20C, Tx = ~10°C u upenmenbHas OTHOCHTeNLHAA I&-

dopManus: pacTsi)KeHug MAcCTHkHA paBHa ¢, = 0,3, Bo BTO-
pom pasione [, = 20°C, T=-30°C » §, = 0,20,

Oy4yeBUIOHO, NpelenNLHbleé OTHOCHTeIbLHbIe nepopMannu
£, m §, , cooTsercTayKmue YC/IIOBHIM Da3pbiBa MACTHK H
WIH OTpPbIBA MACTHKH OT CTeHKHM rnasa, NOMXHBI OhITh pas-
uole, [Ipunem & > 6'2 , TAK KaK ¢ NOHUXeHueM TeMie-
paTyphLl YBeIHYHBaeTCcd MOAYNbL yHpyrocTH MaCTHKH, B
3TOM lIpHMepe lipeanojaraercsd, 4YTO IipefelbHble OTHOCH-
TellpbHble AepopMandu MACTHKE yYCTaAHOB/IEHEI B pe3yinTa -
T€ HACHLITAHUNE C Y4YEeTOM ee BLIHOCNUBOCTH, CTaApeHHUHA 5
nonepeyHoro Ce4yeHUs MACTHKH B Taze IluBa,

OruocuTenbubie NedopManuy MacTHk® B wBe ¢, H

mBa (Fr pabBHbl

Ad Ay _ OL{(TH"TN)‘{{_
F TCm s T F T 4 ' (1)
roe ¢ - WHpHHA WIBA;

¥ = KOaDhHIHMEHT yBeJU4YeHHd TeMlleparypHOil Ne -

popmaluy WBa BelleiICTBHe HecoBnadeHud du--
3UYeckKOf ¥ r'eOMeTpHYeCKOU CepelnB  IJIHT,
Hanbonkhuiee 3HayeHEe koTOporo pasuo 1,45

(cM.11.45),

Ilng obecneyenua npeldenbHOTO pPACTAXEeHHd  MACTH -
KM B liBe NeBhle wacT BeipaxeHud (1) fomxusl OLITE

paBHbl, YTO NO3BOJISZET H3 pPABEeHCTBA& NpaBpiX yacrel Halk-
TH WHUPHHY Nalda upa:

5:'.4: o{afgrn"Tnsz , OTKyna § - df(ﬁ" wT"') . (2)

b Ew
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[To bopmyne (2) nonyumm wWHpPUHY Ha3a wWsa:
B IIepBOM paloHe

5
4 - 107:5000 [2%—-3(-102] 185 _ 7 05 v

BO BTOPOM paioHe

107> 5000 [20-(-30)] -1,45

-D,_Q-O———— = 18,1 MM,

Ecny mpnl packpoiBamoTCcd OOHHakopo, To K =1,0; zf;=5MM
7 3, = 12,5 mm,

J
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