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B. A. BEPT

BJIMAHHUE IJIYEMHbBI U CKOPOCTEW TEYEHHUSA
BOAHbLIX OBBEKTOB HA OBIIEE TEPMHYECKOE

COCTOSSHHE BOJHOM CPEABI H JIOXKA ~
(BE3 YHETA IPYHTOBOro HHTAHHﬂ) .

§ 1. llpH OOMHAROBHX MeTeopOoNOrHUeCcKHX |} reonoraﬂecznx ycaoBu-
AX Ha ofmee TepMUIecKOe COCTOAHME Boxomonos n Bx noxaxaauaoxb-
Bee BAMSHHEe OKB88HBADT CKOPOCTH reqeana B nyﬂlna. ﬂuenuo STH ZBA
darTOpa KBAAKTCA OCHOBHOR HpUYIHON DASIHUNA TepPMEYECKOro COCTO~ -
AHUA POPHHX PEeR ¢ MX MAJNOR rAyCHHOA &, CHCTDHMM TeUeHMAMH, Upel-
TOPDHHX M PABHUHAHX DPeK Co Cpe/iHUMH CROpOCTAMA TedeHHE M Rocra-
TOYHHME I'AYCHHAMU, YCThEBHX yuacrEoB uuoroaonuux pek ¢ BeChMa
gonbmok rayCuHOR M C OUeHH PAMeLNeHHHM TedeHHEM U, HarOHeNH, cna-
CoupOTOYHHY BOZOXPAHUIRE M PAYXMX HeNpOTOYHHX osep.

PaccuMoTpuM TepMEIeCKOe COCTOAHEME J[BYXCHOAHOR oGnacru, Bepxzui
crnoft KOTOpoR mpeicTaBAser coGofk Boguyp chepy, & HuxHM@t - ee Jo-
xe, NpH DASAMYAHX HBYANBHKX M HOIDAHEUHHX YCHOBHAX, HDH PASHAX
TepMyUeCKHX XapaKT epUCTURAX B PFeoMeTDHUYECKAX pagMepax cXoeB. Ma-
TeMaTHUECRE 884898 (OPMYyXHpYeTCA CHeLyKmuM OGpasoM.

Ha BepxHell cBoGOZHOR I'pDaHMle BOAHOR CpeRH HOAKEPXUBaeTCHs 88~
naﬁnuﬁ'rononon UNE CYTOUYHHH X0j5, TeMuepaTypH (uorpaauquﬂe ycno~
Bug 1 poxa), TONHEHA BOJHOR cpein orpannwena o sajaHa; noxe
npeAcTaBifeT cofoft oOXyupOCTPAHCTBO, orpaanqeaaoe MIOCKOCTHD
pasiiena C BOZHOR cpeno#, T.e. KHOM BOJOTORA. PHBHKO-TEIIOTEXHA-
YecKue MOKasaTenm BOINHOR CpeiH K nOoXa sajeHH, MpU4eM NOKASATENH .
BOZHO cpeiH MSMEHATCE B OYeHh WADORMX Hpefenax, & MOKASATENH
JIOXa mouTH HOCTO#HHH, Tpedyemcﬂ onpeneniTs TeMuepaTypHoe hoie B

0L HOM% @%ene ® B 10Xe, B UDPENUONOXEHHH, UTO reoTepMuROf#t MOZHO
npeaedpegp, BopHad cpelia paccMaTpuBaeTcAd KAK HesaMepsaonad (Bnn-A
Auue ycroftumsoro NeJAHOTO NOKpOBA HccuelyeTcs B LDYroM MecTe).
8ejaua pacgMarpuBaeTcs RAK onaoPaamepHaa.

Tax Rax OCHOBHOI LeNbk pemeHNs 8ajJaul SBIAETCH PONLEO sﬁncne—
Hue OCuero BIURHUA UBMEHEHud cropocrelt TedeHMs BOLOTOKOB K ray=-*
OuHH WX HA TepMUYeCcKoe NOJe B HAsBAHHHX CpeJiaX, TO ®THM H 0CbHAC-
HAeTCH NpHHATLE NOIPAaHUYHHX ycnosul 1 polda, golee WPOCTHX, Uem

;npyrze. TaruM odpaaon, Kccnefyemoe ABjieHUe CBORUTCH K BepPTHRANL-
HOMY pacupocmpaaeunn TenNoBOA BOMHH M8 OIPAHNYEGHHOIO CNOS OmROR
cpenﬁ B ORHOCTOpOHHE OrpaHudeHHyb APYryo Cpeay K oGpamao.

Tar kax andoR peanpHHR rofOBOft XO TeMIePATYPH HOBEpPXHOCTH BO-
A uoxno _Bagerjaa- paaneznmb B-paxg Qypbe Y ynonnemnopumexsaol ‘Ana»
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NPaRTURH TOQHOCTBD, ¢ ANA nocraplesHol BiEe Heﬁl 5&oeramcqao

‘GyAeT T CCMOTDPETH TONBRO. HPOCTOf FAPMOHHYECKHR X0J, TeMneparypH
‘mOBgpXHOCTH BojJHOR cpein. Ouexs yacTo Taxolt Xof TemieparypH

MOEHO DACCMATDHBATH U Kaxk IpuGTEXEHHOE BHpazenEe i HeTHRHOTO ee
xom2

Cnegynmee erpaanqumenbaoe ycloBue ssEApdaercd B nouynexnn ’
770 rapMoHHYeCKoe RKolefaHuMe TeMuepaTypH Ha BepxHell cBoCGoAHoR
TOBEPXHOCTH BOGHO! CpelH HalIRZaeTCA CTOTbL HROArOo, UTO HaYalb-
Hoe ‘pacupefiefieHue TeMIepaATypH B Helt TepdeT sHAuYeHHe.

970 AonymeEHe OHpaBSHBAaeTCA TeM, YTO BOJOTOKM B HANNX MEDO-
TaX eXerojHo- TEepApT BCEe CBOK sanacH Temjia, TakK EaK TeNueparypa
EX EaxAyn anuy ouycraercsg no o°c. (OcraBgHecd safaCH Tenia "B
Hoze, RaR dynem TORA8aHO HUEe, TAEEKe COBEDHEeHHO HMUTOXHH, X
nooToMy BNMsHMEe STHX 8aUaCOB OAHOT'O Toja HA Tepunqecnoe cocmb-
fHUe BOXOTOKOB B ClefiyvuyeM Doy HCUesanille Mano,

lns BoHOeMOB 3TO JOUYyeHne He CTONh GUEBUAHO, ONHAKO pery-
napasll roxoBoli XOE TeMnepaTypH HDEIOHHHY CNOoeB BOIH Osep, OT-
Beuaniguft TEOTOBOMY COCTOSHUD aTMochepH KAEXOrOo roja, T.e, MeCT-
HOR morofe, Takxe oNpeBLHBAaeT NouymeHue o0 odeHb MaXOM BABHCH-
MOCTH pexuMa J@HHOPO IoJla. OT upefHAymero. Bo BcaRoM ciygae, AAA
sajfja4, paccMaTpuBaAeMHX B HACTOAme#l patore,8To HOUymeHHe He Me -
Xe? BH3HBATL BospaxeHuit.

B nanpHeftmen e OyfeM ofpamarThcd K padomo Bpmma [8] s B no-
fopoit aBTOp Laer pemeHue SudpepeHIUaNBHOrO YPaBHEHUR Temaowpo-
BOLHOCTH I8 OJHOpasMepHOR 8aia¥|m pAcHpOCTPAHEHUE TenloBod BON-
HH B ONHO-,NBYX-H TpeXCHoBHHX CpeIaX. '

MlpuMes clepyvmue 0CGOSHAUEHHA:

T (uae.) - Bpenx, t (°C} - meuneparypa B JpOOM Mecre B JNpfoe Bpe-

“uaj A (xmen/u uac °cy - noa@@nunear TenNnoUpOBOJHOCTH; 7 - TeKyHad

opauHara; C (zRan/Er°C ) - Teunoemrocrn; U (Er/M°) - OCbeMmmlt
Bee; cx:czg- (¥°/uac) - rosdpunuen? Temnepamypoupononnocmn-

w (yrox/qac) - YacTOT& WIH EpyroBas CEODOCTH IMapMOHHIECKOr0
EoXeGaHUS reMieparypH; £, - HaualpHas asa KoNeGaHUE TeMUEpaTy-
pa BXR BPEeMeHM T = 0 Ba CcBOOOJHOR NOBepXHOCTH BOXHOR cCpefk; .mo-
EapaTeNnm cpej ' :

eV =\ beVaer s

To - cocraBnsmmas auniaryg Ha NOBEDXHOCTH Daskela CpeX, T.e.
opH 2 = 0; - roedjunuenT oTpazeHus TenNOBHX BONH H& BIOCKOC-

__Tm pasfena cpeg, T.e. UpE Z = 0; f] - wsMepdeuaq pealpH&S aMONH-

Tyna kxoleCaHEd TeMuepaTypd Ha CBOGOJHOX HOBEDPXHOCTH BOZHOR ¢ e-
nu,omcqnmunaeuaa om CpejHell TeMuepaTypH B oGe cmopoaH,LrV—4
MBnercH 1’ u 2" upw BCeX cmMBONax GYAYT NOK48HBATH, 4TO cnuBo-
aIH omﬂocnmca COOTBeTCTBeHHO R BOZHO# cpeje ¥ K JOXYy; HHEEEC. 0
OoTHOCHTCH K UONOCKr:Th pasfena cpex.

Ocaosnoe ypaaaeame TenToUpOBOJHOCTE WPH Qo ==COnst BpuM aa—
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Cxema ppyxciofinolt sajaum upencraBXeHa HA puc.l; Hauano

KOOpHMHAT Ha OXOCKOCTH paspena Cpen. .
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Puc. 1. CXEMA K PACUETY PACIPQCTPAHEHUSA
TEIMJIOBOW BOJIHK B [BYXCJIOMHOI CPENE

Ha cBoGoxHO# NOBEpXHOCTH CpefH 1 UWOALEPXMBAETCA I'apMOHUTEC-
ROe EoJNefaHHMe TeMueparypH ¢ auunumy,nol.ﬂ-s , 7acToToR (U ® Ha~ .
gansuolt dasod ¥ , r.e. :

t_szﬁ-.s eocp[L(w't*‘P)]-' (2)

Pemenue AByxcMofiHO#t 9ajiaud JaeTcd B ABYX fopmax. .

B umepBoit dopue paccMaTpuBapTCHs TOJNBRO JBe COCTABIADIAe Ten-
NoBHe BONHH, 8 UMeHHO NpAMAA UPOHMRADMAS OCHOBHAA HeMCKRaxeHHAR
BONHA E BTOpMYHAA, OTDAZEHHAd OT HNOCKOCTH pasfeXa cpei. Pe-
aNpHAA MsMepHeMad TeMuepaTypa Eak CpefH 1, Tak @ Cpemd 2 ompe-
Hendgercs KAK CyMMa STMX ABYyX TENNTOBHX BONH DA YCNOBMH COGMD~
LeHNs NOPpDAHWMYHHX U HAUANBHHX ycX¥oBuft H& CBOGOIHON WOBEDPXHOCTH.
BOLHOM Cpems, T.e. npg Z =-S . Ilpm srou mpennoraraercs,
qTo Ha TpaHUne pasiena cpep (2 = 0) .HeT TeMEepaTYDHOro CRad-
Ra, T.e. UTO TeMneparypa AH& BOJOTORA DABHA TeMIepaType OMH-

- BaDLEro ero Clod BOSH. . S

Bropas dopMa pemeHas oOmero ypaBHeHUs TeunoupoBogmoct: ( 1)
LRA AByxclofidoll sajaud Uolydaercda, eclu yuecTh, 4To CBOGOAHAH.
UOBepXHOCTh BORZHORA CpeAH ABMAeTCS TaKae NTOCKOCTHLD OTPAXEHUd




Ang poepparTuBrelcd x Hell venvopol BONHIL T S10M UDENN OTCE eBUR
uepBag orpaseHHas OT UTOCKCCIN vaskeNa tpel 1 ok 2 BoNda, UPELE
K CBOGORHOWs HOBEDXHOCTH cpe,m !, TEREE :.)srpamm-m ot Hee E Bol-
Jer omATh B UDAMOM HAGDSBVEHEE X CPRSE 2y OTpasuTes oY Hee,BEOER
BepHeTCH R CBOCOLHOHR iwsepkﬁijtiﬂ I"h,ﬂpu{,.ygfjg?iii, ekle pas 8lecL orpa~
suTeda u T.4, Takoe uepememReBke HEMS ¥ BIepK TellToBad BOXH&E OylerT
COBEpHATE CO BCE yMednWakwehcs aMiIniTyLod, [OE4 NeCHRiHAR He

yuager Lo HyTH. ,
B sToM npe,uno.'fs'omema& peleHEe HEe2T CLeIy kA Brg A CpejE i:

(3)

=T ez.p[ (m;&)]efmba.a\ & Qm'{, ™ sl )“}
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1/ ypasuenus ( 4)(5),(6) ne gxahky Fov[Prnpesn 0¥ QHHER P

OF CBOGODHOM! WOBEDPXHCCETE Cpeis b, THd Kb OH Kox2? OHI'E BHO-
paH UPOUSBOTHLHMM NpH FeloBuE COUANLRENS BaUATBEHE 4 HOPPEEK:-
HHX yernopuit. [lpn BHBOje wvuE ypasuely weHy P OpHEIY
paBuuM - 1, 4ro BHaAdET o FHpogues _—
Xl\pn AHOM' SHaUSHUE P  MEHHEDICS el
HO DesyTHBTHUDYDLNEH BONHA He W3 HEHAEWTH,
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e COCRABNHDLAe BOVHH,




s ypasmeHuit (4 4 (6) BugHo, uTO Temmeparypa B BOAHOR cpe~
Ge M B-Joze oupefelAcTCA BaTYXaKIUMU. apMOHUYECKUMY -GyHKIUAME , -
B OYeHb GOTBmWOfl CTelMedd SaBACHWUMUA OT TEUNOBOPO HOKasaTeld rul-
pocdiepn P =m 0T ee riyGuHH S 'TaK KAaK ST BEeNTUYMHH EXOJAT B
nogasareib CTENeHH BaTyXaHud mermoaoﬁ BOTHH,

~Tak KaK B CBOD ouepensb Tennosot noKasaTens BOAHOR cpelH Y,
88BUCHT OT cnopocmvsojxoroxa‘ T uepes koafduumeHT TypCymeHT-
HO#t TemloupoBojHOCTM A, , TO MOXHO Cpasy BULETh, 4TO CKOpOC-
TH BOZOTOKA U. PMyGUHA ABNADTCA OCHOBHHMA (aKTOpaMM, onpe.nen?b-
WUMA ero 'repnmqecnoe COCTOHHIﬁe; npu n'poqnx paBH'ux ycnoavmx.

$ 2. 3aTy_xaH e r'o,gmaoﬁ .TennoBolt BOVHH. B BO,lIHOﬁ cpene u
Jeune_parypa \Ha ée fde B gaanmqm:m IMIPABIMYECKUX . |
zcrroamx /
) ancgem&agmmua ‘TennoBoft ‘BOMHH- B BO,lIHOﬂI cpe,ne BHUOJ!heL
“HOUIpH- ¥ CJTOBMH-,__‘IT_LOEq@HuneHT TenToupo BOLHOCTH BOLH A¢ —us
MEHAESTCH NOCTEHNe’HO OT Bennqmm, OTBeUalmeR! TenmonpoBoLHOCTH
B HOKOE (Kormymneﬁ}~- —=.0,5 Kran/u gac °C, mo TypOyTeHT-|
-_.Hon TeNnNMOouPOBOZHOCTH BOAH OYypPHHX POPHHX HOTOKOB. Yro kacaeTcd
meuﬂoupoaonﬂoc'rn 4 IpYr#xX mokasaTenell’ rpyHToB Yoza, TO, YYUTH-
‘Bafty 49TO.- OHU_B upnpone msuexawca B, cpaaaumenbno yanux upene:rax,

‘“H ‘Bo-uatexaHue Henopasyueavm B ,nanmeﬁmeu Heodxo,nmuo cp asy
_OrOBODUTE, YTO TenmoBad BORHA, TepexXoAd u3 BOLHOK CpeAd B Xoze,

“He MEHAET ~asE-u-He-TepAer - NONBOTHN,~T.&. HA AHe OyLeT NyYHOCTH,

a He ysex. Ilepemena dasH uMeer MecTO mor'.na KOrja BOTHA Nepexo-
"IUT us MEHee nroTHOR cpe.&a«a-aonee—mrormyn, Rorja xze BONHA Ie-
-PEXOZUT U8 Oonee mmoTHON 0pe.ILH B_MeHee NNOTHyb, NepeMeHH dasH

He OyZer. Hpn onpe,nenemmﬁmcmoc'm CpejH, B KOTOpOit pacmpoCT-

a us uponsae,ueﬂvm ‘ee Ha CKODOCTH pacnpoc'rpaﬂemm BOMHH B cpede.
Tar RaK CKOPOCTh pacupocmpasem TenroBoj BONHH B Tekyyelr Bo-
He W= \lgc.w ""BO "MHOFO pas “Gombme cnopocm pactipoc TpaHeHus
TENTOBOX. BONHH B I'PyHT&X Noxa, TO BOfa OKASHBAETCHA BO MHOr'O pas
",,nnomee" noza, Jaxze ecwy uoc'JTe.nHaa npencTaBNeHa IpaHUTHOR cra-
nokk, Taryo UTOTHOCTL MOXHO HASBATH "Bonuomennoaon" INOTHOCT b
cpenH. R '

K cozmarneHub, HeJoCTaToyHAad 'TOYHOCTH usVoXeinA aToro Bompoca,
HaupuMep y Jpuma u Tnuopesou BBOZUT B salNyxleHue HeROTODHX

nccne,noaamerreﬁ TenNoBHX pemuoa BOJHHX 00neRToB 1,cTpt24




BHAUEHNA BTHX KOBPGULMEHTOS UPAHNTH TOCTOAHHHMM M OTBedavuUMu
TPaHNTHOMY WOXY, T.€. 4OCTaTOYHO CONBEUMU, C HEeVLD HEe SAHUBKTH
BRMAHME DPYHTOB - JOX4. : R
Takum oopasoM, PuUsuKo-TepMUIECKHE NOKasaTeny PPyHTOB Moxa
UPMHATH B HECTOAWEM Naparpape HeMSMEHHHMM ¥ paBnMu Up:2B800kr/ W

Ay ® 3 ERan/u uac’C, C; ¥ 0,2 xran/rr°C. -

Q= b - ¥ 0,00536 T 5,36°1075;
2 C, ¥ 0,2280 .’ 136710/ ac,

by =\ iyc, % =V2800°0,2°8 ¥ 41 kxan/wlusc!/2 °c.
IusudecKue NOCTOAHHHE BouH: 7, = 1000 Kr/M>, C, =1 xkan/rroC
SHaueHUE MCXOAHHX NepeMeHHHNX JAaHHHX BOJHOM CpejH UDUBEMEHH

B Ta0N,1. B srol Tadmume JaHH CpefHUe N0 PAyOuHe sHaYeHUA Koad-

fuumenTa TYpOYMenaTHOH TemwroNpoBOKHOC TH Aﬁ. , BHYUCTeHHHe Mo

M.A.BeruxaHoBy [2] , pacuerdoe ypaBHeHHEe KOTOPOro UpuBeXeHO K

crenyoieMy BuAy: : o :

higp? 3540 HEg (054 +0467 )by mean/u uscc, ()

rae H - r‘irydvma_ norora; Ve, - cpemuas ckopocrb; C - Koed-

a J(H013°), - : '
funuenr Mesu; AT e( 0w >, ﬂ_n%fl+0,461§',— » N - kosdduum-
eHT no radmsue TaHrunpe-Kyrrepa. :

' s dopuyns (7 ) mozso oupedemurs cpenHpp cropocts Vep , ecmu
-usBecTeH Kos(duULMEHT TYPOYNEHTHO! TemTONpOBOLHOCTH Apep :

- B : ~ .
Uep =Asyep H-3,5-407 (0,564 + 0,167 ) €n X u/cex. (8)

" 3HadeHud Al,tp , BHUMCTMeHHHe no gopMyTe ( 7)), UDPaKTUUECKE
CcoBOANANT CO SHAYEeHWAMM TypOyTeHTHON TenmonupoBOLHOC TH no
"B.M.MarkaBeeBy [3,4] 2 :

| /\l’.—:"S-'lOsHV HY  xxan/u gac®C. (9

PacuerHhe 8HaUeHUA Q, ATSA BOJHOM Cpeid NpubelleHH B Taow.]
( cromgen 5). , ' ‘ : | _

Ina ymoOcTBa BHUMCTeHnmit, ROTOpHEe BecbMa8 I'DOMOSAKH U 8AeCh
He UpMBOAATCH, BCe HDOHLCYETH BHOONHATHCH B BOspacTraviieM nopan-
'Re uMceN M , ATA KOTODHX NpUHATH mpocrHe sxadenud. (cM.crondeq
2 raon.1) . ' '

%a :'%2.:' ma\/K,C.‘o’. *VhaC %2 - _ ~ (10)
3agaBadch SHAYCHUAMM M U E)z » MOXHO HOMYWUTH M OTBEuam-
mue #M KoodduULMeHTH - ' :




Iebunqeékge Hokasareny BOZHOM Cpesx : Taconuua .1

e I Cpelaas CKOPOCTH 1ﬂ*ou/cex. 1 " Knacenpura-
/ " o - : .. OpE rayC#He Bogd (' M) S HHS B .CEKO~-
fo b e ga/%el ™1 [ 2 |4 | 5 | 28] 50 [ 100 |  ,BocEe
|1 2] s 4 5 6| 7 | 8 9 10 11 1z | 18 .
| 1 ]0,546| -0,294 0,5 | 0,004 0] 06 o0 |0 o | o o.oanaoopamopuu
2l 1 |0 1,68 | 0,00168 0,019 0,011} 0,006 | 0,0085 0,0014 0,0007| 0,0004]N edcranonEa |
sl 3 | 0,50 15,1 | 0,0151 0,15 0,086 0, 0,011 | 0,007 | 0,004 | |
4| 7 |.0,7 8,4 | 0,0824 0,840,470 0,061 | 0,025 | 0,02 | | :Qsepam .
5| 10 |.0,818| 168 .| 0,168] 1,42 0 0 0,057 {0,085 | | Bomoxpamu-
6| 25 |:0,928|1,05°108] 1,05 | 8,1 2 0, 0,3 0,2 | muma
71850 | 0,961 |aie 103 4,2 | 83 2 1,8 |o,8 PaHAEHHE
8|7 | 0,075 |9,5710° | 9,5 | 54 4 2 1 " pexn.
9 {100 | 0,98 |18,8-10% 16,8 J 100 3,9 2,3 ||®
10 |200 | o.99- | 67°108 | 67 122 | 9 - ri@pnne
s cer W/
11 {400 | 0,995 |269°10° |269 uC/Zéi) ; 80 |- |7 jpesx
12 {600 | 0,997 |605710° {605  [C13,2_|C 58 . |-
K u/cex.)) g
: b by 67 d Y v ’
1. / — ;
143 | Knaccupuxauus uwo riyomme: naoopamopnﬂ Phéﬂnﬁﬂue PEeEx -
11 ‘ Fopune perr Usepa & aonoxpaannuma

”' . .

'H;p_n MedaHHeE I, naunnapaun pexnn UMeeT MECTO TONBEO B CTpoEe 2, Bce upoure pexuMs
N © rypGymeHTHHe. 2. B cKoBEax HokKas@HH DacYeTHO-TeOpeTHHECKEe Ciydau,
" B UpHpoflle He gsmpeqanmneca COBepHEHHO KNE BCTpedaDEMecA Kpaitde PexREo.
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Cpegaue cropoctu TeueHWs B cronfpax 6- 12 BHYBCNEHH WO @op—

uyrne (8) .
KosdduumeHr orpazennsa TeuroBoft BOVHH oT AHA Bomoema Tanxe

BHpaxeq Yepes 4ucna rn

JD = AY Az — b -6z _m=-4 (12)
bd An ‘?|"'Az-‘?2. %|+%2 m+2 ‘

B cronGue 13 # B crpoke 13 chelaga NOUHTEA KNacCHOULUpPO-
BATH BOZH CYmM @O CKODOCTAM TeueHNA U WO rNyCude.

Koneuno, sra RKNMaccudurauus ycHoBH&, HO TeM He Meyee OHA .[OB-
BONAeT NPUBASATH pacueTHHe NOKAsarelyd K DealbHHM TUAPOAOrUdec—

RUM OO0beKTaM.
I'padnu Mexny rnnponormqecnnum odbexmaun BécoMa pacuiNHBYa-

TH ¥  lepeKpHBART Ipyr Apyra. Kagnoit rpyline OGHEKTOB oTBedaer
o0nacths Padn,l, Nexamasd Ha fepecedesMU COOTBETCTBYLIUX YyIacT-

ROB crTporx 13 m crondus 13.
 Hepuol rapMoHu4eCKUX KoJeCaHui TemmepaTyrH CBoOOAHOH NoBepX-

HOCTK BOAHO CpefH NDUHAT DABHHM OAHOMY TOLY (12 MecCHl[eB 10

80 Amelt B KaZKOM ) .
OPcojia rOZOBAA K CYTOYHAA YACTOTH COCTABAT

We=2T : (24°12°30)= 0,728°10°3 pag/uac,
We = 2T 24 = 0,262 pan/uagc,

~ 0,72810°°
Janee -\/——-‘Ef——-—— = V —. 0,261
' » B 2a, 2'5,86°10°° ’
= —__(_*.).L__._
\Pl :
V 2

BHavesuas P, OyHEyrT uepeueHHHun, Tak Kak saBuHcAT oT Q.

(cM.crongen § ra6n.1) . ‘
Ina onpenereHus TeMnepaTypH HA HIOCKOCTH paanena cper na ¥

IHe NOTOKE HEOOXOAUMO OTAeNuTh B ypaBHeHmM ( 5.) BeuecTBeHHEYD
yacTh OT MHMMOX, OOCTe yelo HOMYyYuM

_ a . 1+ Lo ¢ |
LG—A_Se:r.p( ‘P.§)cos(wu ¥-9,5). 1+ p, exp(@@ s)cosRY,S) y )

B yCNOBRAX 'DRCCMaTPMBAEMON siech 83JaUil MOEHO NONOEUTH
VY = 0 u aMOIHTYLy KON eGaHus meuneparypﬁ Ha [TOCKOCTH paafena
CpeX BHPASHTH CTelyouun ypaBHeHueM, notarad cos@uﬁ%%’s) = 1:

_ ' ( 4+Po | :
L,-ﬂ_seoce(‘ﬂs)‘ Y eccp(—2\?,8)008(2‘?‘5) - (14)




A BHACHeHMA BWUAHUA PNyOCUHH BOXNH BOe nanbnenmue BHYUCNEHU A,
KQK yXe CKasaHO, BHIONHeHH INA [epeMeHHOR TONMMUHH ee CMOA
S =1,2,4,8, 24 50 u 100 m.

PesynbraTy BHUUCHeHUA Teuuepamypﬂ to. ua mue UpencTaBNedH B
Ta0n.2. Bce nmpoMexsyTouHHe TaGAMYHHE MOACYETH 8LeCh He MPUBOAAT-
cd.

B srTolt radnune NaHa amMmMUTyAa TeMUEpATYPH Ha JHe BOJoeMa B
BOoNAX eNuHUNH, 88 KaKOBYD NPUHATA AMOVUTYAa HA NOBEPXHOCTH.
‘Ec’n NMpUHATH DeanbHYD aMIIUTYAy Ha [OBepPXHOCTH, Hampumep,+10°C,
' OTBEYADHYD MHOIMM BOJHHM OGbeKTaM Ha 8EeMHOM wape, TO, UCXOAA U8
radn.2, sHaYeHHA aMINUTYIH TeMiepaTypH HA LHE MOEHO nonyqnmb npo-
. CTHM OepeHocoM sandATolt HA O4HO. MecTo- BIpaEBo.

CoBur ¢as Ha UTOCKOCTH pasfela Cpef, T.e. Ha AHe BOLOTOKOB,
A8aH B yaceX, QHAX U rojax B Tacn.3. Tak K&K IOf NUPUHAT COCTOA=
‘wuM u8 12 MecdueB no 30 xHelt, TO ONMH JeHb OTBeYaeT OLHOMYy Ipa~
HyCy YIJIOBOIt MepH. ‘

s Taon.2 BujHO, YTO uUpK pﬂyﬁnne BogH 1 M TeMmuepaTypa Ha JHe
upuobperaer sHayeHue, paBaoe TeMieparype Ha NOBEDXHOCTH, yxe Ha-
uppad OT CRopocTelt VU ¥ 1 cw/cex. (upu uncne Re —5000-6000)

: Hpu MeHBIHMX cxopocrnx redeHnd (u R&) TeMueparypa Ha BHe He JoC-
TUraeT TOrO BHAWEHUA, KOTOpOE OHA MMeeT HAa NOBEPXHOCTH. STH yC-
JMoBUA OTBe4alT NpyfaM U osepam. PaBHUHHHE peKM Npd aToRk PRycuHe
npuodpeTapT TeMiuepaTypy Ha He, DAaBHYO NOBEPXHOCTHOHt, ¢ salos-
-BaHueM Bcero or § 4ac. Ko ofHoro guA. 'OpHHE peRyM mOYTH cpasy
nepenapr nosepxaocrnyn TeMneparypy Ha AHO C samosjaHueM BCEro
~B 2-3 waca..

Mo Mepe yBeluueHus PHyGMHH BoIH Hno 2,4 ¥ 8 M xapTuHA coXpa-
HAeTCA TaKOl Xe U MEeHAWTCA TMNL NpeleNbHHEe SHAYEHUA CKOpocTeft
redenus (aumcen R&) ¥ TenNToupoBOLHOCTM BOSH. Hampumep,  upm
S = 4 M, 4TO OTBeuaeT DABHMHHHUM peKaM, TEeMepaTypa y HLHA OpH-
ocpeTaeT sHadeHMe MOBEPXHOCTHO! TOJLKO TPW CKOPOCTAX CBHIE

~ 8 cw/cex, (npu uucre Re = 80 000)u Roediuuuente TennompoBoA-
HOCTH A = 1000 xran/u wac Oc. Casur ¢as npy oTOM Takxe HesHa-
ﬂqnmenen'u,cocmasnaem okomo 5 BHelt. Jlaxe npu Pnydmne S =8 M,
47O OTBeYyaeT TAKMM MOMHHM BONHHM apTepuAM, Kak Bomra, OGb, Edu-
celt, Nleqa, yze TpM CROPOCTAX Wopafra 1-2 cM/cek, T.e. Laxe B
EX yCTBAX, KOCTUraeTCA MONHOe NepeMemvBaHuMe BOJHOJ MacCH. l'lpn
DTOM YKUCHO Re npuodperaem sHauenue cBuue . 400 000,a kosddutu-.
eHT TenNoupoBOXLHOCTH BOAH CBHue 4000 KEan/M qac°c Cosur ¢as
HpM BTOM TaKEe OCTASTCA OYeHb HesHAUWTENbHHM, BCcero NOpAAKE
OKONO 5 nHelR.

lpu GolMee SHAUMTENBHHX INMyouHax S = 24,50 u 100 M, KoTOpHE
OTBEYanT 0sepaM U BOJOXPaHMMMAUEM K LONEHH DacCMaTpuBaTLCA OpH
‘MaJIHX SHAUYeHUAX .h,. u V' , rapruda nonywaercd uHas. [lpg  Ta-
Roft ryiyouHe SOLH TeMmeparypa y LHA He MOXeT mpuodpecTu sHaue-
HMe NOBEDXHOCTHOM NpM DeasbHHX BOBMOXHHX CKODOCTAX Te4YeHud.
TlosToMy B 0sepax U PAYGOKMX BOROXPaHMMHMUaX Bcerga HaGrmpaercs




/ Tadonuya 2
Aunmuryna roguusiot TemmoBoit BOTHH JHa rujpocfeps B
BOTAX eUMHMUH UPH DasHEX § M. O

P ! Dnyosusa Bogy @S M

/ m ) 3 l\‘ GL_' . e o e o

wu A ‘ 1 N2 ;4 18 124 |50 100

1 2 .8 4 5 6 | ¥ ;8 g /l10 11 12

"'.v‘#;v - - - - - I ‘1\ f o T i -

10,546 |0, 0,5 | 0,0005. | 0,208% |0,1870 |10,0233 [0,0008 | 0 [0 0
2| 1 - 1,68 |.0,00168 | 0,6275 [0,8938 0,1551 {0,024 | 0 |oO 0

2 2. 6,72 | 0,00672 | 0,890 {0,778 {0,537 04209 |0,00510 |0

3| 8 15,1 | 0,0151 | 0,9521 |0,9428 | 0,7702 | 0,4478 | 0,0360|0,0006 | 0

al 7. 82,4 | 0,0824 09@ 18 {0,9835 | 0,9728 {0,9133 | 0,366 |0,0626 | 0,0023

5| 10 168 | 0,168 1 /{0,9934 | 0,9898 10,9743 | 0,628 0,1774 | 0,0173
5'| 15 378 | 0,378 1 1 |" | 0,967 |0,9962 | 0,8767|0,4142 | 0,0844
1 6] 25 1,05°10%| 1,05 1) 1 1 1 0,9947)0,755 | 0,8041

7! 50 4,2-10%] 4,2 1/ 1 1|1 1 Jo,995 | 0,8076]
8| 75 . 19,5102 9,5 1 1 1 1 1 1 0,9725

9 | 100 16,8102 |16,8 - A 1/ 1 41 ] 1 1
10 | 200 677105 |67 /1|4 1 1 |1 1 1

11 | 400 1269-10% 269 1, 1 1 1 1 h 1

Opm ¥ '}é TYaHHEe: Buacmdamen wédnnue’ 1% cpaauenmo c radr. .noéasweau cmporm 2 - { 5 J
: ' ' n yUpasgHEHH crpoxu 12 m 13, a Takze cromdern 13. .




_ o lTaGnuua'a.
CoBur ¢as roAudHON TennmoBoit BOMHM Ha HHe ruppoctepH B yacax, HHAX U rogax
np¥ pas"myHoit rmyouHe S . u cxopocru V (qepea Gq)

I'TyGuna Bdnﬁ S

Em. I\| G, B e —
u/a P 2 4 8 24 50 100

1 2 3 4 | 5 6 ? .8 9 10 11 12
1]0,546|-0,294| 0,5 [0,0005 |481.214. 974.184. |1954.124.|1r.314.24.| Br.92x.234, | 67.2834.164. | 137.207%.84.
2|1 0 1,68 [0,00168(28 17 |53 10 [106 ‘19 | 213 14 {1 28019 {3 258 -~ |7 150 - |
22 0,33 | 6,72 lo,00672|13 7 |26 14 |53 4 | 106 - 8 31822 |1 304 15 | 8 251 .6
3|3 |o,5 |15,1 10,0151 |8 22 |17 19 |95 14 71 4| 21313 |1 8 22 | 2 16919
4\ 7 0,75 | 82,4 |0,0824 |3 20 | 7 15 |15 6 30 12 91 11 190 12 |1 21 -
5|10 0,818/ 168 lpo,168 |2 16 | 5 8 |10 .16 21 9 64 2 133 12 266 0
5(15° | 0,e75| 378 0,878 |1 19 | 3 13 7 2 14 5 42 15 88 20 177 15
6|25 0,923{1,05°109 1,05 |1 2 | 2 3 4 6 8 13 25 15 53 '8 106 8

7 | 50 0,961 |4,2:10%1 4,2 - 131 2 2 3 4 6 12 19 26 16 35 12
8|75 0,974 19,510 | 9,5 - 8| - 17 1 10 2 20 8 13 17 18 25 17

9 100 0,9¢ |16,8°10316,8 |- 6 | - 10 1 2. 2 3 6. 10 13 8 13 8
10 1200 0,99 |67°10° |67 - 3] - 6 - 13 1 "3 5 6 17 6 16
11 [400 0,595 269-109 269 - 21 - 3 - 5 - 13 1 14 '3 8- -
OpuMedganue: ¥ Taon.2. -

CM.upumedauue

al




TepMiueckoe paccroexue. CooTBeTCTBEHHO yaeﬁmqmbﬁemca ¥ CcABur das.
Hanpumep , -npw. rryoude 100 x ® npy CPelHUX CKOPOCTAX TeUeHWA No-
panka 0,01 cu/cek. casur das mocruraet or 1 Ko 2 mer. DTH nudpH
ABTHIOTCA, RO4EYHO, YCVOBHHMM, HO OHKM CBUASTE"BLCTBYWS O TOM, UTO
UpH paCcCMOTpPeHNd ITYJSOKuX DITYyXuX BOLOSMOB HeoOXoJMMO yUUTHBATH
TeMleRaTypHoe paccloeHne UX BOLHHX Mace, o8ycToBTeHHO® paBsNUUHH-
MY pexMMAaMU UX MepeMewrBaHud Ha PAsHHX ITycuHax.

KpouMe TOro, Npd COMBEMX PAyOUHAX M MATHEI CKODOCTAX TeYeHus
foNbmoe SHAUEHMe UPUOOpeTal? KOHBEKUMOHHHE BepTUKaNbHHE TOHK B
BojHoM cpele npu ee oxWamiexuu. ITosTOMy WUCHOTHBOBAHUME B DTHX
enyuasX OOHUYHON BONHOBOHN Teopuu CTHHOBHTCH HelOpaBOMEepHHM 4 8JecCh
HYESH Apyrue MeTONH pacueTa Teuleparyp.

Ws Ta6n.l8 BEEHO, 4TO PNyGHHa BOZY UIrpasT O4YHb CYUecTBeHHyD
POTHL B BONPOCAX BHPABHWBAHUS TeMmeparyp 0O BepTAkaTy. Hampumep,
ecma A, = 168 xran/u uac®c, P =0,818 (czpoxa 5) , to mogoror
Xopemo mepeMemuBaeTCA UpuM rAySuHax oT 1 40 4 M, chadee upud = 8k,
nvoxe npu riyOuHe 24 M U eye Xyze upu riyotmde 50 u 100 M. Ipu
9TOM CKOPOCTH TEUeH1Is (cM Tagn, 1) yMeHpmawrcs  or 1,42 Ho
0,035 cu/cer. Kak fcHo BHIHO M3 COOTBETCIBYOUXX LuEp Tacn.2 ,
pasHEUa HAaUGOFLEMX TeMleparyp y OHa M y UOBEPXHCCTH CocTaBiaeT
AT 3TKX PYyCuME coorBercTSedso 0,132,37; 82 u 08%. ls sTx KaH-
HHY BURHG, UTOQ 8aTyXaHue roIuu#oif Ten¥omoli -Bo?HH B BOZHOR cpe-
e CTaHDBUTCHA S&8METHHM TONLKC OPM DAYyOuHe 8 M, DE3KO BHpAXeHO
npu riyduHe 24 M ¥ DOTHOCTHO PasBuUTOo NpH Irycude 100 u, Phe TeM-
nepaTypa AHa WOUTH He pearmpyeT Ha KoTefaHue TeMmmepaTypd Ha NHO-
" BEpXHOC TH, MO WUpK BTUX ITMyOMHAX €300 YyUUTHBArL CHLTAHHYO BHUe
Or'OBOPKY .

" XoTE wovyueHHue sUech BIBOJH YAOBTETBODUTETBHO COBHAZADLT C
pesynbraraMu HaSmojesuil B upHpole, olHaxo Ha T&lTMUN 2 B 3 He~
00XOIUMOG CMOTPETh, KAk Ha OpWOTUEeHHHR., ITW Ta0mulul H&0T THlUb .
TOPANROK ORWA&EMHX pPEsyTHTaros 4 COOTHOWEHMA ﬂx W He neﬁxﬁu pac-
CMaTPUBATHCA KaK, acfcommo TOUHHE. S

§ 3. [oguynde TeuuepaTypHoe noTe B Toxe N B BoRHON ¥ _cpese
B pasTUuHLY IEADPSBIMYECKYR JCTO BUAX
Axa oipereveHud TEMIeDATYPHOTO HOTA B Jo&Ke (cpeﬂa 2 )cnymnr
ypaBHeaue,(ﬁ), KOTOpoe mUocNe orTheleHid BeeCTBEeHHOR 4acTH IpH-
MeT clelyoumufl Bag:

L =L e gz)cos (0T -2 2) o (15)

/B arom Bpaxenny onymges cipur ¢as ¥, S , KoropHi OWF BH-
quenes Bume { cM.rad".3). Hoeromy ypasseune (15) faer chsur gas
TONBKO [0 OTHOWEHKD K Pa3levbHON NTCCHOCTH Cpel; UOTHWE CABMD
$as mo oTdHomeHuo® R CBOGOZHOH UOBEPERHOCTH CRe4H 1 BepasuvTcH

cymuoeit (W. **&29




o e

‘THE - to HpKHRMAETCA WO Tacw,.2.

YTo racaercs op.mHaTH 2 , T.e. MMyCUHH B Toxme, TO WOLCUe-—
TH or'paHuueHH cWelyouuMu ee sHadeHuaAMu: 2,4,6,8,10 u 15 u,
[oncuerH ANA HauGoNee MHTEPECHHX clyuaeB TPeLCTABTEHH B TadMu-
nax 4 4 S.

_ . Tacomuua 4
. 8HaueHUe roFUYHOIt BOTHH B Noxe
. ’ . M
m fo 0 2] 4] 6] 8] 10 [ 15
, [nyOusa BoAw S = 1 M
0,546 (-0,294 (2,99 | 1,77 | 1,05 0,62 0,37 | 0,23 (0,06
1 o - |6,28|8,72|2,21|1,31|0,78/0,48 0,13
2 0,333 {8,90 |5,28| 3,18 1,86|1,10{ 0,66 | 0,18
3 0,5 |9,52|5,65|3,35( 1,99 1,18|0,71 0,19
7 0,75 |9,92|5,881}3,49| 2,07 | 1,23 (0,74 0,20
10 0,818 |9,96 | 5,91 3,51 2,08 1,23 0,74 | 0,20
15 0,875 |9,99|5,93|3,52| 2,09 | 1,24 0,74 { 0,20
25 0,923 |10 | 5,98 8,52| 2,09 1,24 |0,74 | 0,20
Inycuna Bogg S = 8 u

0,546 |-0,294 |0,01}0 |0 0 0 0 0

1 0 0,24 (0,14} 0,08{ 0,05( 0,080,020
2 0,333 |2,09 [ 1,24 | 0,74| 0,44 0,26 | 0,16 | 0,04
3 0,5 |4,48]2,66|1,58| 0,94|0,56{0,33}0,09
7 0,75 |9,185,42| 8,22 1,91(1,18|0,68 [0,18

10 0,818 |9,74| 5,78 3,48| 2,04 | 1,21 0,72 | 0,20 -
15 0,875 |9,96 | 5,91 3,51| 2,08| 1,23 0,74 | 0,20
25 0,923 |9,99| 5,98 8,52| 2,00| 1,24 0,74 | 0,20
50 0,961 [10 |5,98(3,52) 2,09| 1,24 ,74 [0,20
i R

Tacmuua 4 no.n;cqui'aﬁa bigi: pean:,m:nt TeMiuepaTyp BOLHO# Cpeid,

a uMeHHO AJId ycNoBuA, YTO aMniuTyna Ha ee CBOGOZHO [OBepXHOC~

T paBHA Als = + 10°C. 3gmech npejC TaBCHA TOMBKO 44CTh
Tabn.4 o7 sHaudeHu S =1 u 8 M. ANa Gollee BHAUMTENBHHX IIy-
6ud BOAH, Kax yXe CKasaHO BHUle, HEeNTH3S NONBBOBATECS SNeMeHTap-

Holl Teopued TeuvoBHX BOTH,
- Jina BHUMCTEHWUA TeMUeparypHoOro mold B BOJHON cpefe CIYyZAT
ypaBHeHue (4 ) , ROTOpOe WOCNe OTIeNeHua BeMeCTBEHHOR uacTy NpU-

- Me? clenyouuit BAj:

{2 Ay et (-0 oot (5+2) | dRemakens)

BNBNHUMOTEHA ‘
AEHHHIPALCHOrO
FHAPCMETEOP OJIOr MHECHOT®
KACTHTYTA




TaGnuna 5

C}I,BKP $as ronuuHol Teuveaoﬁ BOTHH B NMaToChepe
-0 - OTHOMEHUND K UTOCKOCTH LHE

7 Y 2

PaIUMEHE rpaaycH © . NHHE
0 0 0 0
2 0,522 29955 30
4 1,044 50 49 60
6 1,566 | 89 44 90
8 2,088 119 38 120
10 2,600 | 14858 150
15 3,90 223 27 224

lonaras, Rak 4 paHsme, Y =0« cquTaK'COSYl_D’C—‘(’.(S*Zﬂé 1, no-
TyudM ANS aMUNMTYAH HA PUyOuHe X clefymiee BHpaxeHXe:

{+Poexe (29 2)cos 249,2) L
ihs ’“P\_‘(’ (5+2:l Topexp(2¢ s)cos(ﬁ\e,s) . (17)

Iina Z audmpae‘u sHAYCHUA

2, = -0,256 , N
2y = -0,58 2= Ki§s » rRe Ki = -0,25; -0,5 u -0,75,
2y = -0,75 8

T.e. B 4eTBEpTAX K HA NOTOBWHE I'NyCudH BOJHOR CpeXH.
COOTBeTCTBEHHO MOMyUnM _

N Tl 14 Po e2PR®KjS)cos@RY KiS) ) a 18

tehsese 1 0s) S en esve (P

Cmsur ¢as cocraBuT \f <K3M )E; ‘

. Hume upuBeleHH TOTHKRO 4Be Dpesylbrupyluue TACTAUH 6 U 7 dee
NpOMEeEyTOUHHX BHUMCHeHMi. B nepBo#l us oTMX Taliul ZaHa TeMuepa-
Pypa BOLHO! CpeiH Ha pasNUYHHX POPUBORTAX OT NOBEPXHOCTH txpu
oGueft riayCuHe S =1; 4; 8; 24 u; Bo Bropoj}t TacnIMye (c CORpa~-
meuuﬂun) IaH cooTBeTCcTBybmui# chBur {as.

Tacnuna 7 ABNAETCA HOMOMHeHWeM K Tad¥. 3, B KOTOpoR Had CEBMP
¢as TeunoBOf BCTHH HA JHMe BOLOTOKOB. .

BunonHeHHHe BHUECWEHMA LA HauGONee WHTEPECHHX CHydaeB Npek-
eraBTen rpabuyeckd H8 puc.Z, 3 u 4. DTH DECYHRM NOCTpPOeHH ANA
pearnsHOf auunumygm Ha NOBEPXHOCTH BOFHO} CpelH COOTBeTCT BEHHO
+5, +8un+ 10%c.

Ha puc. 2aud IpejcTaBNTeHO, TeMIepaTypHOe moTe, Turmqaoe mra
FOpHEHX DEer’ cydmponmqecmxxvmnporv. JTOT Cryuyaft MMeeT MeCTO yxke



]

Taonuua 6.
Teuneparypa BOAHON! CpenH ’
S Tu | 4w 8 u
» ﬁ,\{ -0,50s |~ 0,508 | -0,258| -0,58| -0,758
0,546 0,204 | 5,9 | 1,8 0,008 | 0,37 | 1,78
1 0 7,92 | 8,94 0,61 | 1,55 | 8,94
8 0,5 9,77 | 8,58 4,99 | 5,86 | 7,46
7 0,76 = - - -
10 0,818 | 9,98 | ‘9,99 9,82 | 9,88 | 9,9
100 0,98 10 . 10 | 9,99 |9,99]10
) A 24 u
m ‘ s
| f X| -0,256 |-0,5¢
0,546 | -0,294 0 0 0,075
1 0 0,002 | 0,037 0,011
'8 0,5 0,623 1,51 | 3,94
7 0,75 3,86 4,62 | 6,56
10 0,818 6,88 | 6,74 | 7,80
100 0,98 10 10 10
| TaOmupa 7
CnBur ¢as :
' Paguan , Bpeua Paguen | Bpema
m - F. S =1uy 70,008 |§=4u %0,508
0,546 | -0,294 0,424 | 24 u.11 ) 1,726 b8 an.21 u.
1 0 0,233 | 13 8 | 0,932(58 8
3 0,5 0,077 | 4 1 0,811 {17 20
10 0,818 0,0233 [ 1 8 0,003{ 5 8
100 0,98 0,00238] - 2 | 0,000 - 12
& =8; 2=0,255 | 8= 8 u;Z =-0,508
0,546 | -0,294 5,172 |296na. 8 4. | 8,452 [19714.194.
1 0 2,786 |160 & 1,864 106 19
3 0,5 0,938 | 583 11 0,121 |85 14
10 0,818 0,279 |16 - 0,186 | 10 15
100 0,98 0,028 | 1 14 0,009] 1 2
S=8u; £=-0,755 |S5=24 u; B =-0,255
" 0,546 | -0,294 1,726 | 98 mu.224. | 15,528 [1r.269n.164
1 0 0,932 | 53 10 8,788 |1 143 12
8 0,5 0,811 | 17 20 | 2,788|. 160 8.




Papuan| DpeMsa Panunay | Bpeus
-m ‘
» fo : " §=8wu; 2=-0,758 |$= 24 u3 ¥=-0,253
7 10,75 - - ' 1,196 | 68 13
10 10,818 . 0,093 Z2gw. 8w.| 0,823 47 4
100 0,98 0,009 | - 8 | 0,084 4 20

S =24 uy, #=-0,508 |5= 24 u;’?_:-o,?ss

l

0,548| -0,294 10,396 1r.283zu.11ul 5,172 | 29644.8 4.
1 0 5,592 320 10 2,796 [ 160 5
3 0,5 1,865 | 108 4 0,083 | &3 11
7 0,75 0,798 45 47 0,3991 22 21
10 0,818 0,559 32 1 0,279 15 24
100 0,98 0,006 3 51 0,028 1 14
i ——

opr. U2 0,5 W/cek. u f\2'10 000 Kxaﬂ/u uac®C. Tpx STOM CHBUD
" Pas TeMmiiepaTypHoll BOWNHH Ha fJHE TIOTOKOB mémepsemcx BCero Hec-

KONBbRUMY YaCAMH I« IIOBTOMYy H&a puUC.2 & KDUBHE Z = -8 w0

cmiBaorca. Ha puc.2 & KpuBde  2,4,6,8 0TBEUAXT OACBOMY XORY

TeMmepaTypHd Ha COOTBeTCTBykilei#t riyCuHe B:JNoxe, Ha puc.2 6

NpeAcTaBTeHH TEPMOM3OXPOHH B BOJe M B DpyHTe foza BNA 3TOrO Xe

cnyyas. B BonHo#l cpele TepMOMBOXDOHH ULYT BEePTHKANBHO K TeMie-

paTypHH#t CPafMeHT UPaKTUYeCKd paBeH sfeCh HyIO, T.e. HAXOBUTCH

B mpeleNax TOY4HOCTH usMepeauit. B NMoxe TepMOUBOXDOHH HUEYT U0

KPDUBHM, 4YTO OGYCNOBNEHO ero MafuHM Ko3POuuueHTOM TelIOUPOBOLHO C-

™. [ojoBad aMmIuTyLa TeMmIepaTyps OHCTPO 3&TyXaeT C IHyOuHol,

x0T gaxe Ha I'YySuHe 10 M gpge RHA AMUTUTYRE UMeeT SHaueHue
+OGC ®
QueBUEHO, 4ITO, eCiu paccuampmaaTb cnyaaw mwpu V. O ,OM/Cex.,

TO COBUajeHue KpPUBHX ,Z' =~8 u 0, T.e. TeMuepaTypH H& UO-

BeDXHOCTYU ¥ H& BHe, OyZeT euje doﬂee"noxsﬂm, ¥ oCmas RapTyHa,

upeicraBTeHHad Ha puc.2 & ¥ 0, COXpauurcH HausMeHHOM .

9TM TeopeTuMecKue BHBOAH MOATBEDR/IAOTCA HACTOREHNAME B
mpupose, KOTOPHE NOKASHBAKLr, YTO B I'OPHHX BOJOTOKAX MPAKTH-
4eCRU HET BepTHKaNLHOI'O I'DajieHTa TeMiepaTypH, ¥ UOCHeOHAS

Ha gHe OTNMYaeTCA OT TeMUepaTypH Ha NOBEDXHOCTH Ha Tacaqnue

Bonu rpanyca. [ipy sToM MOEHO CcuKWTaTh, YTO TeMmieparTypa  LHa
. TUpaKTHYEecC KA B TOUHOCTH WOBTOPAET TeMiueparypy uosepxaocmn BOIH
C HUUYTOXRHBM sanasnﬂmaameu.

- CropocTH TeyeHuUs 7. = 0,5 uw/cek., BooOue roBopsd, ABTARTCA
yXe XapaKTepHHMM KNS UPeLNODHHX W DaBHMHHHX DeK, a TNOSTOMY B
upejenaXx °THX CKOpoCTe#t ¥ TeX && ITyfus prc.2 a ¥ § MODYyT
GHThL OTHeCeHH M K STUM TuiaM pek, Takum o0pasoM, JorasHBaeTCh
NpaKTAYECcKOe DPaBeHCTBO TeMueparyp [0 BepTUKaiM M OTCYyTCTBUE
‘BEPTUKANBHHX TEMIePATYPHHX [PalieHTOB B TOPHHX, NPeAlOPHHX X
PABHUHHHX PeRa¥ B yRaBaHHHX YCHOBUXK.



f0m

Puc. 2. TOJOBOM XOJ TEMOEPATYPH U
TEMOEPATYPHOE INOJIE FOPHBIX HE3AMEP-
3AIOLIMX PEK

. @—TOAOBOH XOX TEMNEPaTypPH B BOAE M B JOX"
Ha pasENX rayGEHax, O—reMmneparypHoe moie,
m2T; p, 220,75 © > 0,5 M/cex.;

4, >10000 xxaa/m yac °C,

[lo Mepe yBeNuyeHwd ITYOuHH ¥ yMeHblleHUMA CKopocTelt TedeHUS
HAUUHAeTCH TemuepaTypHoe pacclMoeHue BoAdolt cpead u B Heft Bos-
HUKQRT TeMOepaTypHie I'pafUeHTH. ‘

Tagof#l cMywaft npuBeleH Ha puc.3 & u 6 ANA UPELIOPHHX X XO-
. MOOHHX DaBHUHHHX DeK Upd PlyOusHe 4 M, v 0,3 M/cer. B
9TUX YCMOBUAX CABMP $as TemmepaTypHOro Xofa Ha UOBEPXHOCTM U

Ha JHe NOCTHAraeT OLHOIO BHA M XOTH EpUBHE -8 u 0 Ha puc.3 a

NMOKasaHH CMUBALWKUMUCSH, 84 MATHM MacuracsoM ueprema, arRTUYeECHH
OHM HECKONBKO pacXojArcd, 4To ofecnsduBAeT BepTUKaThHHE Temme-
paTypHHIt rpajMeHT TOPALKE OT HeCKOMbKMX THCAYHHX Lo coTolt Ho-
J4 rpajyca Ha MeTp. 2TOT IpalUeHT HeCKOThKO OoNpwe, 4YeM B lpe-
HHAyweM clydae, HO BCe xe CTONH Maj¥, UTO M Ha puc.3 O TepMo-
MBOXDOHH B BOLe MOXasadH B Bule BeprukavbHuXx npAmux. Tarme yc-
TOBUA OTHOCATCA K TMPELTOPHHM M pPAaBHYHHHM DeK2M; Ha PODHHX BO-
JOTORAX .cTOND GompuMe PNyCUHH He HaOMOLAaoTCd.

Tipu yBeMideHus I'MyOMH DABHUHHHX PeK L0 8 M KapriHa HeCKOTb-

‘KO MeHAeTCA M TemMuepaTypa Ha l[He yxe He COBIIgfaeT C TeMnepary-
poit Ha moBepxHOCTM BOOH. JTOT CMyuau, rapanrepHolt ufd MOWMHLX
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Puc.. 3. TONOBOH X0/ TEMMEPATYPH U
TEMMEPATYPHOE TIOJIE PABHHHHBIX HE3A-
MEP3AIOILKMX PEK

a--TojOBOft XOX TeMNepaTypi B BOJE H B JOXeE
M PASHWX TrayGHHaX, O—TeMneparyproe TIOae,
m>100; p,>0,18; s=4 M; v=0,7 m/cexk.;
1216800 kkaxa/m yac °C

PaBHUHHHX DeK, UpPeACTaBrleH rpafuueckd Ha DUC.4 UPK rn'¥ 100,

U~ = 0,2 u/cer.u K, = 16 000. 3hech TeMmnepaTypa HHa OTNU-

yaerTCcs OT TeMuepaTypH WOBepXHOCTHM BOOH 24 cder cABAra ¢as Ha

BEeNAUMHY HOpPAZKA OT HEeCKONBKUX COTHX KO NecHTHX RoNeR rpany-

ca, qmo LaeT BeprTMkanpHul TemnepaTypHuR rpaguesr or 0,01 Xo

0, 05 C Ha MeTp. Tarme ycroBus HaGNpfaored HAa MOUHHX DaBHUH-
HHX pekax Tuna Boxarum, Q0u.

Tlo Mepe npuGIAZeHuA pPaBHUAHOA DERKH K YCTED M B CBHsd C
,OTUM YMeHBIEHHA YKNOHOB HadMmgaercs HaTnpHeftmee uajeH4e CKO-
pocrelf, KorOopHe, OZHARO, Jaxe ONA MOLHHX BoAHuX aprepull oCH4Y=
HO BCe Xe He OlyCRawrcdA Huxe Hopaika ot 0,10 mo 0,0z‘u/cex.
3TUM CKROPOCTAM OTBeYanT o Tacn.l sHadexsa ™M =50 u 85 X
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Puc. 4. TFOAOBOM XOJ TEMIMEPATYPH M
TEMITEPATYPHOE [MOJE TJYBOKUX HE3A-
MEP3AIOILIUX PA?E;I&I—IISHX PEK M HX

@—Trojl0BOA XOJ4 TeMnepaTypH B BOJE H B JOXe
Ha DABHHYX riy6HHAaX, O—Temnepatypoe noae,
m»100; pp>0,98; v>1 Mfcex.; s=8 M
3 »16 800 xxaa/M uac °C, )

A. < 4000~1000 xKan/m gac®C. IMyOuHs Op: STOM yBeNMduUBANT-
a K74 oueHb KpYyUHHX per Haxe Govpme. JaAsue B cCa-

es no 8 M, :
MOM yCTHE CKOpPOCTH reyeHult nagapT 10 He‘cxoghxux MY NAUMEeTPOB
B cexym, /E,- Io uopsgra 100 gxan/M uac“C, peKd HesaMeTHO

mepexoAT B osepe ¥ TofoBok Xon uX TeMnepaTypd UpiHoOperaer
ABHO Bﬂpaxeasﬁn ,osepauft XapaKkTep ( radnuuH 6 U 7). B noxe
OpM 2TOM yCTaHaBIMBAETCA pemuM cornacuo uuzHeft yacrTm puc.40.
Ina cpaBHeHus NOK&3AHH pesyTbTaTH mccNeAOBAHMA TEMNEpaTypH




AHa es.lienxera £.9] HA BOPTURANH I'TyOuHoR 8 M (puc 5) .

_ComecraBresue PUC.5 U 4 NexasuBaerT RAGHTUYHHA XaparTep pac-
npefeNeHus TeMIepaTypu B O6ONX CAYdasX, HO WOTHOTO NeH®6HA,
KoHeuHe, HeT. 9T0 06hLHCHAEEeTCH, Bo~-UEeDBHX, TeM, yTe Nexe
os.MeHgera Ha GONBLY® INyGHHY CHeXeHO WlaMu, 8 B pacueTe uu
UTPUHANE CRaN@CcTee Toxe; Bo-BTOPWX, TeM, UTo 03.Mexnera saumep-
_3aer oT Cepejund AeKalpi N0 CepeiEHH aupenH u HOJTOMY TepMU-
ueckul PeXEM ere ABHO He cUMMeTPHueH,

Paccmorpenns® npumep uo—
EasHBaeT, YT0 UDH RpaRTUdec-
KX pacueTaX TEPMUKE BOZ Cy-
WA HaRo YUMTHBATH PeanbHuEE .

””_‘ < T5 rooBoOfl X0 TeMTeparypH He-

, ‘Q\. i’ avii BEPXHOCTH BOXHOM CpefH; ®TO

. [ l\¥\ /7 e ymeT BHUOTHeHO B ADYIOM MeC-

‘ : }x\‘ klﬂg Te.

) \ i \i»{ NsnoxeHHoe BHUE MOSBONA~

s ! . A /i eT UPUATH R cxegynmuu BHBO~
AN s

4 : i ” Xora TenvoBoe BosZeftcTBHE
\ l \ %}ﬂ . L aTMocdepH Ha rujpocgepy BHpa-

& B | ®xaeTcA B Bufe rofMuHeR’ TenNo-

Boll BOYHH, TeM He MeHee HONhp-
80BaTECA TeopEeR TeaNoBLX

BOVH HATA pacueTa TeMIepaTypH |

Puc. 5. TEMIEPATYPHOE TIOJIE B o3, BORHOf CpelH K ee N0Xa MOXHO
. MEHIOTA HA BEPTMKAJM 8 M - TONREG B TeX CNyyasx, EODK&

HEBEDCUA TeMUeparTypH, a cre-
" BOBaTEeTLHO, ¥ UTOTHOCTH MO~

Ny4seTCH N0 DPacyerTy OUEHh He=.

sHauMTeThHOR ¥ BHpamaerTcs JomAMH rpapyca ( puc.2,3,4). DrmM yc-
TMOBUAM OTBeualwT TeRydue BOIH CO CEOPOCTAMM He MeHee 6,5 -
0,2 M/cer. Upu ITydudax 1-2 M k He MeHee 5-20 cM/cex. upu ray-
Ounax 8-12 M, T.e, NOYTM BCe IOpHHe U DABHUHHHE peKu. HCETp-
yeHue COCTABIARE TONLKO 0COG0 IMMyGOKUe YCTRA pek. [pyrmuu clo-
BaM¥, BTEM ycTHoBuAM OTBeuaeT NpUCYlee peRau DacnpeleNeHHMEe CKo—
pocTelt no rAyOuHe (uo napagole UFE 0o Worapuduure ) m sHadenHe
Ros@PuUUeHTR TYPAYTeHTHOR TenTORPOBOLHOCTH (o B.M. Mannasgesy
uma M.A,Beruranosy) nopanxa A,) 5000 wean/um uacC. Ilpw Gonb-
KX PAYGUHAX K MEeHBUMX CKODOCTAX, UYTC OTBEYAeT NPOTOYHLM L8e-
PaM ¥ MCKYCCTBQHHHM BONOXpaHHT™MmAM, HeWe8A, KAK yxe CRassHa,
A7S paCYeToB NONESOBATLCA TeopUe#t DOZUUHHX TENToBHX BONH, TAK
KaK B TAR@X BOJOSMAX HAOTOKaeTCA SHAUMTENbLHOE CEOPOCTHGE Pac=
cloeHug: BOXHHE Mace,

OugaRo JANg QHpeseN¥eHUd TeMIepaTyDHOrO pexdMa B NoXe MORHO
Bo BCeX CRERSAR NANBIORITECA rTeophell TONUUHNK TEUNOBHX BONH,
He TONBEY uﬁs ERHEK R’ mioCKOCTH JHa BoXoea. llpe sToM B




Hapgezamux cTydasgX HeAO YUUTHBATH Hecuuuewpnqaocu UCXomHOR
Tetmonon BOWHH ,

§ 4.0 BAUAHKY NAMUHADHOTO NOmcNoA HA TepMud ecKoe’
cocTofHAe DYCNOBHX UOTOKOB ‘

Bee npemymue BHUMCREHUA M ocaosarmue HA H#X BHBOIH OHTU
chenagH B NpelHONOXKEeHAH, 4YTO TYPOyNeHTHH{t pedHOR MOTOK Hemoc-
pefCTBeHHO OMHBaeT CBoe JNoxe, MexAy TeM, [0 COBPeMEHHHM BO8~
8peHUAM, Mexlly XeCTKOR CTEHKO} pycia M TYPOYyTeHTHHM SApOM MO-
TORa UMeeTCHd TYPOYNeHTHHl UpoMexyTOWHHi momc ot ¥ HOKCTUNAD-
muit ero naMmuHapHHHA uoACcNOft, HemOCDeCTBEeHHO UpURtMUAnNUA K CTeH-
Ee. Hecuompa Ha TO, YTO TONHMKHA OPUTAUANLILErO NEMUHADHOTO WON-
cnog OYeHb Mala H nsuepaewca COTHMY JONAMWK MUNTUMETDE (B Tpy-
6ax) [ 67 , sHauenme sroRt ToHUAftmeN nNeHKU, K&K UOKABHBAET

ONHT, O4YeHb BeMMKO B Uepefaye Tenfa B TeNTOTEXHUYECKUX anua-
paTex ¥ B MamMHOCTPOeHUM [6] . [osToMy HEOOGXOHUMO DACCMOTpPETH
BONMpPOC O BNMAHUE NaMUHADHOI'O NpUTANADLEro NOACNOA Ha Tepuu-
4eCKOe COCTOAHUE pPeyHHX WHOTOKOB.

Ang oupeneNeHud TOXUMHH NaMUHAPHOI'O no,ncnoa PYyCNOBHX OOTO-
KOB M.A. Bennxaaon haeT cHejAypmee BHpaxeHUe: '

§o V \]2%.‘ - AY

uau v, > (19)

rie 'V\eK - KpUTHYECKOe qucno Pemoub,néa, 9 - ycropeHue CHIL
razectn, h - rayouna noToRa, J - yruon HOTORE,, Y= 3h:l=% 9 -

TAK HasHBaeMad IMHAMUYECKad CKOPOCTE, -~ KUHeMaTHYeCKult Ko-
sfpuunenT BAsROCTX BOAH, A =VRR,.
lipnauMas 18 C BHpameHWe, HAUpUMEp, WO Mauausry, nonyquu

v % ,/ Yo
A-¥ h - 2ReKV h"™
S y} rn - Q,g v n o (20)'

rge N -~ Kosdpduuuent mepoxoBaTocTM no wKaNe aHrumbe-Kyrrepa.

s (20) BHAHO , YTO TONMMUHAE NaMUHAPHOI'O MOACTOA yBeNuyuBaET-
cq.C¢ rayGuHOR UOTOKA h (xom M OYeHb cnado) u C UOHKUXEHUEM
TeMIepaTypH BOAH, T4K KaK Upd 8TOM ysemqmsaewca RUHeMarngec-
Kuft xKoodduriueHT BABSKOCTHU .

PesynpraTH BOACYETOB TONNMHH NaMWHAPHOIO . OHCYOHA A"a pasTud~
HHX BOLOTOKOB C USMEHADHMMUCA I'TyOuHOHR, CROpOCTAMA TedeHUA U Ko-
sffunmenTaMy mepoXoBATOCTY WpUBelleHH B Tacw.8. llpu moicqerax
OpUHATH ABA SHAUEHUHA We, , 8 UMEHHO 'P;e = 400 u 800. llepBoe
SHAYeHMe OTBeYaeT XOpONO KUSBeCTHHM omuraM Xompa B JOTKe C OYeHb
rrafiRuMUl CTEHKAMK; Bropoe 8sHaueHiMe YacTo NpuMeHdercs Ha paK-
TUKE K OOHUHHM DEYHHM NOTOKAM, HEpPOXOBATOCTE KOTODHX BSHAYUTENh-
HO Complie MEpOXOBAaTOCTH JNOTHKA Xouda. Bo BCAKOM crydae, Ha BHa-
qeHud ’ upe,ucmasnemiﬂe B Ta0n.8, Ha®O, KOHEYHO, CMOTDETh




TOTbKO K&K Ha CyryG0 OpMEHTMPOBOYHHE K yéraxannusanmue nHEE UOpA~-
_ XOR TONEMHW FaMUHADHOTO Nogcrod. [o-BuAuMOoMy, ATa GoMbEux Iy
6nx, maunHam OT 8 M, 8TM sHaueHNA CHIBHO NpeyBeMuueHH.

Tacruna 8
Torguna TeMHHAapHOI'O noncvon rugpochep
mpu T = 10°C
RS (400 -
hw | weex, | n- § ) § (8o0) Tpuneuanue
- . CcM cM
1 2 0,04 | 0,0147 0,0208 lFopane pexu
2 2 0,04 0,0165 0,0234 :
2 1 0,08 | 0,0441 0,0625 PaBuurHHe
: pern.
4 1 0,08 0,0556 | 0,079
4 0,5 0,03 0,112 0,159
4 0,25 | 0,02 0,224 0,318
8 0,5 -1 0,02 0,167 - 0,237 Yersd pex
8 0,25 | 0,02 0,334 0,474
8 0,1 0,02 - 0,834 1,18. gpgmouuﬂe"v
8 0,01 | 0,02 8,35 11,8 OAoXpasdunuiia
24 | 0,01 | 0,015 | 13,4 19,0 “ onepa
100 . 0,005 0,015 | 34 ‘ 48,2

Uro Racaercsa KosdduimeHTOB Amn.u Qa.n. TaMHHAPHOrO mnojcrod,
T0, YYUTHBES, YTO CKOPOCTH B HeM HAUTORHO MANH, & y AHA MOYTH
paBHH HyTo, B JavpHeftmeM, pakd OCTOPORHOCTHM, UDMHATO, 4O OTH
KoshpuLneHTH UMeDT TaKUe Xe sHAUEHWUA, Kak M ANA BOIH B mOXoe,
r.e. Aan 50,5 KKan/M gac®c, €, =0,0005 uZ/uqac. llpuusas oTH sHa-
yeHNsA, My, BO BCAKOM Clyuae, He SaHUBUM BIMAHUE NaMUHADHOIO UOA-
CmoA Ha TepMmiecKoe COCTOSHUE WOTORA. OTH SHAUEHUA MPUMEPHO TOTb-
Ko B 10 pas MeHbBIE COOTBeTCTBYOEAX ToKasaTeNel AnA CRAMUCTOro
Noxa, HO B THCAYM p&3 MedHrlle NOoKasaTenell TERYYMX BOR.

PacCMOTDHN TpeXcToltayp cpefy, COCTOSHYD U3 BOLHOTO MOTOKE -
choit 1, MaMMHApHOr'o HoZcmoA - cvoff 2 M moxa mOTORA - cyoit 3.llep-
BWe XBa CNOA #MeWT OI'DAaHMYEHHYD TONMUHY, Toxe npegcmannnem co-
GoR morympocrpancTBo (cM.puc.6).

Ha cBOGORHOR MOBEPXHOCTU cpenﬂ 1, T.e. BORHOIO nomona,weu~
nepaTypa usMesfeTCA NO rapuoanqecxouy 8aRKOHy C aMurmuTymoft 4,
faso V¥ m uacrorol (0 ; ¢usuro-TepMUYECKUEe NOKAsATENH BCEX
cToep Cpend USBeCTHH. Torna TeMnepaTypa B cmoe 1 GyneT saBd-
ceTs OT CBOBCTB cmoeB 2 M 3 - TMaMUHADHOIO MOACTOA U TOX8 - K
or TOMEMEH CToa 2. 3ajgaya pemaeTcd 8HANOI'UMYHO TOMY, KaK U OpPH
pacupoCTpaHeHuM TeunoBoft BOMHH B KByXCToltHO# cpene. Ilpu oTOM
TaKxe DPUHMMAETCHA, UTO HA PasfeNBHHX WIOCROCTAX OTCYyTCTBYKOT
TeMIepaTypHue CKadK4, a TenmoBHe pacXoAd Mo o0e uX CTODOHM paB-
HH. STH YCNOBAA MOXH® BaNUCaTh B cuenynuen @opue. '




.{4-2 Lo s Ypmtens (21)

G12= 921 5 Y23 =G - | | “(22) "

3neck uEfeKc 1°2 osHadaeT paszevbHYD OTOCKOCTH cfoeB |
u 2 co CTOPOHH Cc7OA 1; MHEERC 2°1 - 8TY Ze NTOCKOCTH CO CTO~
POHH cT7od 2; TO Xe 0osHadaoT MHEEKCH 2°3 ¥ 3°'2 OTHOCHTENhHO A
ONOCKOCTH pasfiena cMoeB 2 U 3 .

Onyckas Bce UpPOMexyTOWHHE BHBOJH, BummmeM KosdduumeHr or-
paxeHus TenmoBo# BOWHH fu » T.€. OT NMaMUHApPHOI'0 NOACNOM:

i - sl pemefens - l}-6, {t-pcrpfonst)}
a2 6{4&5%9[2‘&5 @)}, {4 P exp [_2.&5 (Mi)B

(23)

Ua sTOro BHpazeHUs BHLHO, 4TO xoadxpuumeu'r OTpaxeHnd saBu-
CHT, KaK @ CclefoBaNo OxuflaTh, He TONBKO OT HOKasarelelt cio-
eB I u 2, T.e. BOAHO} CpPejd 4 NaMUHADHOTO HOACTOH, HO TaKse
7 or xosppuUEeHTa OTpameHMA P“ TeNNOBOR BONHH OT pasleNbHOl
nrocKoCcTH MexNy cnoamm 2 u 3. flcHO Takxe, uTo RosdduiaueHT ﬂz
oéyher uepeneumm, TaKk Kak OH S&BUCHT OT lepPEeMeHHHX NOKasaTe-
nef BoxmOlt CpemH,

Koagdfunmenr 'f’zz, HudeM He oTTu4yseTcA or Kosdduuyuenra orpa-
ZeHus TeuvoBOM BOTHH B AByXCToltHOM cpege, X M0OPTOMYy MOZHO Cpa-~
8y sanuMcaTh, 8aMEeHUB THNDL NHEEKCH!

 Paes ;%@: ¥ | | (29)

Ecma B Bupazenus (23) moxomurb Sy = 0, TO moMyduM OOHY-
Hoe ypaBHeHue 414 KoadpuuueHTa OTpaEEHA AN AByXCTOHHOHM cpe-
AH. ‘

flo=bbe . (25)
2 Gr6s .

‘Takoe xe BHpaxeHEe NONy4UM TAKEE, eClE OLg ™ S .

Eemn Sp—>oe wi Qp,—~0 u eomu P —~0 , T.e. ecmm Her
oTpaxeHHA MexLy cYosux 2 u 3, TO

j)" = %|— %2 R (26)
w2 81 +%2. .

Nochepuuit crydait uMeer MecTO TOrfa, KOrja TepMudeckue mo-
KasaTeMn cNoeB 2 u 3 MaNo OoTMMyaprTCqd ApYr OoT Apyra.

TipuMeM ANS pacueTa DaBHUHHYO DPeKy CO cpejHeflt riysuHoft 4 M-
# .cpenHef cropoczsd U = 0,5 w/cer, a Takxze rmySoruit crago-




OPOTOYHHY BOJOEM - BOROXpaHUMUEE - ITyGuHoff 24 M co cCKopocTdA-
M 1 cM/cek. Ava oGouX OGBEKTOB UDUMEM TOTUMHY MaMiHapHOIO
noJCcTOoA COrracHo Tagm.8 ¢ HeKOTOPHM OKpyrienieM. TepMuueckue
XapaKTepuc TUKM CTOoes 0CouX 061eKTOB NpUBeledd B Tadn.9.

Ing fa 0 ypaBHeHUD (24) nMeenM
g - 83 _ 500-1000

*5 "B+,  500+1000
Ina cnyuas, ecnum OH oTcyTcTBOBAN vaumnapﬁwz noncnon o

- 0,333,

(25) nonquM

- Bo-Bs . 107 - 103 ©,
L .
b +6s 107 + 10°
: - .
_: " ' [lpu GeCKoHeuHOt TOMEMHEe TaMuHap~
= o ' HOro mogcmod mmemu Ou uo (26)
" .
lo fJ.— by . 107 - 500 %
B+ By 10’ + 500
LI s - "o ‘.
‘ kA Bupa,xeaweﬂ-z coBmafiaeT C BHpage- °
. HueM P, , Kak 9TO M CNelOBATO OEU-
lé’lféTsyCXENl‘:ié(nggi ’ Jarh, Tak KaK TepMiyecKile [oKasaTe-
CTPAHEHMS TETUIO- My MaMUHADHOTO CNOA MA™0 OTNMYANTCA
BOW BOJHH B 3- OT TAKOBHX MOXa NO CPABHEHUD C HOKa-

CJIOVHOW CPEILE
BaTeWﬂMld BOJHOR CpenH.

BufeMM BelleCTBEHHYL 4acTh us Bupazemus Ana P, mo (23)

AL L f xRS )c,os(.‘lsfzszl b Eﬁ, 39369(2\&5)‘1 os Z?z&;ﬂ @
+2 b, B*fmexf’( 2\7232)605(2‘(’%52)}[’,2[ Pz 3exp( Z‘fzsz)°°5(2'(’zsf)]

UncmenHas NONCTAHOBKA B ypassenue ( 27) ,naeT cre iy kum it pe-
s8ymBTAaT:

£ 5ex(o(2\y&$)cosz-(zsz)= -0,333exp(-2°0,85° 0 ooz)cos(z c_)osgsg ,002)x

p. - 107 (1 - 0,332) - 500 ( 1 + 0,832) ~
2 10" (1 - 0,332) + 500 ( 1 + 0,332)

s paccMoTpeHus STUX KaHHHX BHJAHO Clefyniee.
Mlp Ha™Muuu B PeyHHX NOTOKAX NaMUHADHOTO npmﬂmrxammero
noncmoa KospfumUMeHT oTpazeHmd OT HEro TemnvoBo# BOMHH, HAY~

me# ua BomHo# cpelH, CoOrmacHO no,ucqemy no ypasHenun { 27)

nourn- paBeH enuHMNe. o
Mipn OTCYTCTBUMH TaMyHapHOr'oO HOICTof KooduileHT oTpaxe- -



HuA TOlf e TenToBoi BOMH Or Toma No (25) TaKxe paBeH euHM-
ie. :
Ec™y upeldcTaBUTh Cele, UTO TOXSe BaMEHEHO HOXYNPOCTPAHCTBOM
C TeME ze TepMUUECKHMU NOKABaTeNAMH, 4YT0 ¥ Yy NaMUHAapHOrO [OL-
crod, TO W B 3TOM CTydae rosdduresHT oTpakeHnd Ten-oBolt BOM-
"HH TakXe NOYTH DaBHAETCA eluHmue uo dopmyre (?6)

[lpuBefeHnHde 1oACYeTH BHUONHEHH NPUMEHUTENBHO K paBHUHHHM
PeraM ¥ K MX yCTHEBHM yUaCTKaM; OYeBHMIHO, Ym0 INA FOPHHX peK
a7y RosgpuuMedTH oTpaxedsnd OyiyT eme Covee OVMSKM K eimMHUIle.

Taxkum 06pasoM, MORHO yTBEeDRIATH, 4TO WaMHHADHHA OpuTHIaw-~-
umit Uomcroft He OKasHBAeT 3aMETHNOIO BFMAHUA Ha TepMUuecKoe CO-
CcTOAHME BOIHOX CpeJH KaK I'ODHHX, TAK U DABHMHHHX DeK.

Uro racaercs I7yCOKUX CJaCoUpOTOUHHX OS€p U MCHYCCTBEHHHX
BOZOXPaHUNML, TO 8LeCh ycmoBuA OyAyT TaKuMM, KK 9TO NORasa-
H0 B ABYX nocnegamx cTporax Tack.9.

Tadﬂmu& 9
Tepumqecxmevxapanmepmcrmnu Tpexciofinoft cpeld

Cpeda | A el 7 CL S w :\f 8_ MHKeRe
pexa | 10%| 1 |1000| 10 | & |o,728°10%|0,008 107 1
Soea 0,3 1 |1000|0,0005|0,002|0,728" 103 0,85 500 2
Joze . | 2 10,25/2000/0,005 | o |0,728-10% 0,25 [1o00 | 3
DoAowpeio0 |1 |1000/0,10 |24 |o,728-10%]0,06 | 105| '
Tox- '

crnok 0,5{1 [1000{00000|0,2 0,728’103 0,85 500 2

Ina KOB@@MHWGHTOB oTpaxeHuA TeumoBo#t BoNEW, unmyme#t us Bon-
HO cpelH, NOMydUM CTleAdyole BeTIYUHH:

no ypaBHemmo (24), Kak u pameme, £, .= -0,333;

WO ypaBHEHIO (295)- ' :

@ &—E’oa _ 109 - 103
2%

= 0,99;
% + by '101:5 +10° e
no ypasuemuwo (26) :
" . 5 -
Sz;‘,‘z, . 100500 = g9 ;
10° + 500

o ypassemun (27) : '
§, £op(-29,5 )05 (21,,55) =-0,83 exp (-2°0,85°0 20)005 (2 0,850 2)~o 23,

P - 10° (1-0,28) -500 (1 +0,28) . 0,084 % 0,99
v2 109 (1-0,28) +500 (1 + 0,28)

TaruM 06pasoM, U L7 cMaGoNPOTOYHHX 08€D U UCKYCCT BEHHHX
BONOXpaHUTMY 8aBeRoMO UpeyBeMMUSHHHE O TalN.9 NauuHapPHEN
Honcne# He OKasHBAET SaMETHOrO BNMAHUA Ha TepMUdeCKoe COCTO-























































































































































































































































































































































































































































































































































































































































































































































































































































