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BBEJEHHUE

JucuumnHa «TemnoTexHuka» SBISETCS TEOPETUYECKOM O0a30i g W3y4eHHus
muctuiinH - «[lokapHast 0e30macHOCTh  OOBEKTOB  3aliuThl», «IIpoTuBOmoOkapHOE
BoslocHaOkeHHue», «IIpornozupoBanue onacHelx (akTopoB mnoxapay, «Teopus ropenus u
B3pbIBa», «PU3NKO-XMMUYECKUE OCHOBBI PA3BUTHS U TYLICHHUS II0KapOBY.

[{enb u3yyeHUs] AUCUUIUIMHBI COCTOUT B ()OPMUPOBAHUU HAYUHBIX IPEJICTaBICHUN
00 OCHOBHBIX 33aKOHax TEPMOJIMHAMUKH M 3aKOHOMEPHOCTEH TEmIoMaccooOMeHa C
MOCIEAYIONINM UX HCIOJIB30BAaHUEM JUIS PEIICHUs 3a7ad Mo 00eCleYeHnI0 0e30MacHOCTH
YyelloBeKa B COBPEMEHHOM Mupe, B (QopmupoBaHMM KOMGPOPTHOM IJs KU3HU U
JESITENPHOCTH YeJIOBEKa TeXHOC(Ephl, MUHHUMH3AIMK TEXHOTCHHOTO BO3JCHUCTBUS Ha
OKPY’KAIOLIYI0 CPENly, B COXPAaHEHUH KU3HU U 3710POBbs YEJIOBEKA 32 CUET MCIOJIb30BAHNUS
COBPEMEHHBIX TEXHUYECKUX CPEACTB, METOAOB KOHTPOJIA M IMPOTHO3UPOBAHUSA. Y CBOCHUE
mucuuIiMEbl - «TernoTexHuka» — sBIsieTcs  HEOOXOJUMBIM — yCJIOBHEM  IOATOTOBKU
KBAJIM(PUIIMPOBAHHOTO CHELIMATIUCTA MOKAPHON OXpPaHHbI.

3ajaya AUCUMIUIMHBI - TEOPETUYECKM W MPAKTHUYECKH MOATOTOBUTH OYIYLIMX
CIIELIUAIIMCTOB K TBOPYECKOMY MPHUMEHEHUIO DPA3JIUYHBIX METOIOB pacuera IPOLECCOB
TeIrIoMaccooOMeHa MPH PEIIEHUHU BOIIPOCOB MOXKAPHOU O€30MaCHOCTH.

VYcBoenne guctuminHbl  «TemaoTexHWKa» SBISETCS HEOOXOAWMBIM  YCIOBHEM
HOJrOTOBKH KBATM(PUIIMPOBAHHOTO CIIELUAINCTA OXKAPHOU OXpaHBbl.

3ajayaMy JUCLMILIMHBI SIBISIFOTCS:

- U3yYCHHE OCHOBHBIX MApaMETPOB COCTOSIHMSI Ta30B U OBJaJieHUE OOy4aroLIMMHUCS pac-
YETHBIMU U SKCIIEPUMEHTAIIBHBIMU METOJIAMU UX OIPENEICHUS;

- U3yYEHUE OCHOBHBIX 3aKOHOB TEPMOJIMHAMHKY U UX MPOSBIICHUS B PEAIBHBIX YCIOBHSIX;

- U3y4YEeHHE BUJIOB MIEpEJaun TEIUIa, UX OMACHOCTh U CIIOCOOBI 3aIUTHI;

- npuodpeTeHne 00y4aroIIMMKIC HaBBIKOB CAMOCTOSITENIbHON padOThl ¢ HH(POPMALIMOHHO-
CIIPABOYHOU JIUTEPATYPOH,

- YMEHHE CaMOCTOATENbHO aHAIM3UPOBATH CKJIAJbIBAIOIIYIOCS OOCTAaHOBKY M MPUHUMATH
po(eCCUOHAIBHO TPAMOTHBIE B SKCTPEHHBIX M IITATHBIX CUTYaIUsX.

N3yuenne nucuuruimHbl « TEIIoOTeXHUKa», MOMUMO JIEKIUM W IPAKTHYECKUX
3aHATUHN, CONPOBOXKAAETCS BHIIOJHEHUEM psa J1abopaTOPHBIX padoT, MpeIHa3HAYEHHBIX
JUIs  yrIyOJIeHusT Y Pa3BUTHSL  NPEICTaBICHUH O TEIUIOQU3UYECKUX IpoIeccax.
3aBepiiaeTcss U3y4eHUE NUCIHUIUIMHBI CIavel dK3aMeHa.



OO0mue pexkoMeHIAIUM IO padoTe ¢ TUTEPATYPOI

[Tpr m3ydeHUn TUCIUIUIMHBI PEKOMEHYETCSl MCIIOJIb30BaTh YUCOHUKHA M yIeOHBIC
nocoOus, OpUTHHAIIFHBIC HAyYHbIE MOHOTpa(hUUECKUE UCTOYHHUKH, HAYYHBIC MyOJIMKAIUN
B TICPUOINICCKON TICUaTH.

[Ipn pabGote ¢ muTEpaTypol CIEQyeT HCHOJIb30BaTh Pa3IMUYHbIC BUAbl YTECHUS Ha
OTIpE/IETICHHBIX JTalax OCBOCHUS MaTepuaa.

[IpenBaputenbHOE YTEHHE HAIPABICHO HAa BBISBICHHE B TEKCT€ HE3HAKOMBIX
TEPMHUHOB, TOUCK 3HAYEHUS B CIPABOYHOM JMTepaType M ux aHanu3. CKBO3HOE UTEHHE
mpernoiaraeT MpPOYTeHWE MaTepuaia OT Havaja J0 KOHI@, YTO JaeT BO3MOXKHOCTb
chopMHpPOBaTH CBOJI OCHOBHBIX TMOHATHH M3 HM3ydaeMOW 00JIacTH M CBOOOJHO BIIAJETh
umu. BeibopodyHoe, Ha000pOT, MMEET IIeNIbI0 TTOMCK U 0TOOp Marepuana. B pamkax kypca
«TemnoTexHnka» BEIOOPOYHOE YTEHUE, KaK CIIOCO0 OCBOCHUS COACPIKAHUS Kypca, TOJIKHO
UCIIOJIb30BAaThCSl MPU TMOATOTOBKE K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHSATHUSM I10
COOTBETCTBYIOILIUM Pa3/iesam.

AHaIUTUYECKOE YTEHHME - 3TO KPUTUYECKHH pa30op TEKCTa C MOCIEIYIOIIUM €ro
KoHcHekTHpoBaHueM. OCBOCHHME YKa3aHHBIX MOHATHN OyneT Hambosee 3PGEeKTUBHBIM B
TOM CJIy4ae, €CJId IPU YTEHUU TEKCTOB y 00y4daromuxcs Oy 1yT BOZHUKATh BOIIPOCHI.

K sTomMy MOXHO 100aBUTh W HWHBIE TPUEMBI: TpUeM pedepupoBaHuUsi, MpPHUEM
KOMMeHTHpOoBaHMs. [Ipy BO3HMKHOBEHHMHM HMHTEpeca K KaKOHW-TO 00CYXIaeMOW B TEKCTE
npoOJjieMe BCerja €eCTb BO3MOXKHOCTb OOpaTUThCS K CIIMCKY OTHOCSIICHCS K He
nuTepaTypbl. B 3ToM citydae Bcst mpoOieMa kak Obl pa30MBaeTCsl Ha COCTABJISIFOLIME YACTH,
KaXAass U3 KOTOPBIX MOXKET U3y4aThCs OTACIBHO OT APYTUX, IPU ITOM COXPaHsis OOIIUi
KOHTEKCT.

HaunHaTp n3ydyeHue TUCHMILTUHBI HEOOXOIUMO C PACCMOTPEHUS €€ COAep KaHUs 110
mporpaMme, 3aTeéM TMPUCTYNUTh K PACCMOTPEHHUIO OTACNIbHBIX pas3aenoB. CHavana
3HAKOMSTCS C COZIEPXKALMMHUCS B JAHHOM pa3zielie BOIPOCaMHU, UX MOCIIEA0BaTEIbHOCTbIO,
a 3aTeM YK€ NPUCTYNAOT K M3YYEHHUIO cojJepxaHus pasnena. [Ipu nepBoMm uTeHHU
HE0OXO0IMMO TIOJIYYHUTh O0IIIee MpeCTaBICHHe 00 u3naraemMbix Bonpocax. [Ipu moBropHomM
YTEHUU HEOOXOJUMO MapaljieIbHO BECTH KOHCIIEKT, B KOTOPbI 3aHOCUTH BCE OCHOBHBIE
MOHATHS M 3aKOHOMEPHOCTH PacCMaTpPUBAEMOI0 pasfiesia, MaTeMaTHYECKUE 3aBHCUMOCTU
Y UX BBIBOJIBI; XUMHUUYECKHE (DOPMYITBI M YPABHCHHUSI PEAKITi, Ha3BAaHUS BEIIECTB U BIICPBHIC
BCTPETUBIINECS TEPMUHBI C KPAaTKUM TOsSCHEHHMEM HX cymHocTd. [lo Bo3MoOkHOCTH
CTapaiiTech CHCTEMaTHU3UPOBAaTh MaTepual, NPEACTABIAWTE €ro B BHAE KPACOYHBIX
rpaukoB, cXeM, aMarpamMM, TaOMUI — H3TO OOJIETYMT 3allOMUHAHUE Marepuana |
MO3BOJIUT JIETKO BOCCTAaHOBUTH €T0 B IAMSTH MPHU MOBTOPHOM oOpariennu. He crapaiitech
HAIlOJIHUTh KOHCTIEKT OTIACIbHBIMU (haKTaMH W MHU(PpPaMH, UX BCETJa MOXKHO OTHICKATh B
COOTBETCTBYIOIIIMX CIIPABOYHBIX MaTepuanax. BHHKaWTe B CYITHOCTh TOTO WU WHOTO
BOIIpPOCa — JTO CMOCOOCTBYeT OoJiee TIyOOKOMY W TMPOYHOMY YCBOCHHMIO MaTepHaa.
[lepexoauTh K H3Yy4EHHIO HOBOTO paszfefia CIEAyeT TOJBKO IOCHE MOJHOTO W3Y4EHHUs
TEOPETHUUECKUX BOIPOCOB, BHITOJIHEHHS CAMOIIPOBEPKH U PEIICHUS 3a/1a4 110 MPEeIbIIyIeMy
paszzaeny.

3aKOHYMB HM3Y4YEHHE pa3zieiia, OTBETbTE Ha BOMPOCHI AJISi CAaMOIPOBEPKH, KOTOPHIE
aKIEHTUPYIOT BHUMaHWE Ha HauOoJjiee BaXKHBIX Bompocax. llpu 3TOM crapaiitech He
M0JIb30BAThCSI KOHCIIEKTOM MM yueOHMKOM. YacToe oOpallieHue K KOHCIIEKTY MOKa3bIBaeT
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HCA0CTATOYHOC YCBOCHHMC OCHOBHBLIX BOIIPOCOB. HGO6XOI[I/IMOCTB qacToro 06pau1eHI/1;1 K
yT-Ie6HI/IKy IMOKa3bIBACT HCYMCHHUC IIPABHUIIbBHO KOHCIICKTHUPOBATHL OCHOBHBLIC IIOHATHUA H
3aKOHOMCPHOCTH. Buecute KOPPCKTUBLI B KOHCIICKT, KOTOpBIﬁ BIIOCJICACTBHUHU IIOMOJKECT IIPpU
IMOBTOPCHUHU MAaTCpualia B IICPHUOI ITOATOTOBKH K OK3aAMCHY.

Jlornyeckue NMPUHIOMIBI MOCTPOCHUS PEIICHUA 3a1a1

3a0aua — 3TO 1eNb, 3alaHHAs] B OINPEICIICHHBIX YCJIOBHSX, PELICHHE 3a7auyd —
MPOLIECC JTOCTHKEHUS IOCTABJIEHHOM WLENH, MOUCK HEOOXOIMMBIX M 3TOrO CPEACTB.
Pemenne 3amaun  (akTUYECKH CBOJUTCS K  HCIOJB30BAHUIO  CPOPMHUPOBAHHOTO
MBICIIUTENBHOTO JIEUCTBUS, BOCIPOU3BOJICTBY T'OTOBOTO 3HaHUs. TakoW BUJ MBIILICHUS
Ha3bIBAKOT PENPOLYKTUBHBIM.

[Ipuctynas x pelmeHuo 3aja4uu, Kaxablid YeI0BeK BOCIPUHUMAET U 00OpabaThIiBaeT
B CBOEM CO3HAaHHUU HH(OpPMAIUIO, 3AJI0KEHHYIO B YCJIOBHM 3ajaud. [[is onTuMaabHOTO
BBITTOJIHEHUS ATOU JIEATEIIbBHOCTH PEKOMEHIYEM CIEAYIONINI alrOpPUTM PEILICHUS 3aa4:
1. BHUMaTenpHO MPOYMTANTE YCIOBHUE 3a/IaHUSI U YSACHUTE OCHOBHOM BOIIPOC, MPEACTaBb
T€ MPOLIECCHI U SIBJIECHUS, ONMCAHHBIE B YCIIOBHH.
2. IIoBTOpHO TPOYTHUTE YCIOBHE JJI TOTO, YTOOBI YETKO MPEACTAaBUTH OCHOBHOM BOIPOC,
npoOseMy, Lelib PelIeHUs, 3aJaHHble BEJIMYHUHBI, ONUPASICh HA KOTOPhIE MOKHO BECTH
MOUCKH PEILICHUS.
3. IlpousBeauTe KpaTKYIO 3alUCh YCIOBUA 3aJaHUS:

1) ecnu HEOOXOAMMO COCTaBbTE TAONHUILY, CXEMY, PUCYHOK WJTH YEPTEK;

2) ompeAennuTe METOJ PEIICHUS 3a/IaHUs], COCTABbTE IJIaH PEUICHUS;

3) 3anuIuMTEe OCHOBHBIE MOHATHUS, (POPMYIbI, ONMHCHIBAIOIINE MPOLIECCHI,
MPEJIOKEHHBIE 3aJaHHOM CHCTEMOM.
4. Haiinute peuieHue B oOLIEM BUJE, BbIPA3UB HCKOMBIE BEIMUMHBI U€pPE3 3a/IaHHbIE.
5. IlpoBeppTe MPaBUIBHOCTD PELICHUS 33/ IaHUSL.
6. [IponsBeauTe OLEHKY PEaIbHOCTH MOJYYEHHOIO PEILICHNUS.
7. 3anuumTe OTBET.



MeToauveckne peKOMEHAAIMY [0 U3YYEHHIO Kypca

[Mpuctymass K  u3ydeHUi0o  OUCHUIUIUHBI  «TemnoTrexHuka», HEOOXOAMMO
O3HAKOMUTBECS € paboueld MpOrpaMMoOi, HACTOAIIMMU METOJIWYECKUMH YKa3aHUSIMHU H
CIMCKOM pEeKOMeHAyeMol JsmnrepaTypbl. CHOUCOK JMTEpaTypbl JaH Kak B padodeid
IIPOrpaMMe, TaK U B KOHLIE Ka)K/I0M TEMBI TAaHHBIX METOANYECKUX YKA3aHUM.

OcHOBHasi TPYIHOCTb, C KOTOPOW CTAJKMBAETCS OOYyYarOUIMiiCS IMpU H3YyYECHUH
Kypca, COCTOUT B HEYyMEHHUU CHUCTEMATU3UpPOBAaTh MAaTEpHUaJl, BBIACIATh HAauOOJEe BaXKHbIC
CBE/ICHHUS, YCTAaHABJIMBATh B3aUMOCBS3b M B3aUMOOOYCJIOBJIECHHOCTh TEIIOPU3NUECKUX
SABJICHUHA W TIPOLECCOB, NMPOUCXOMAIIMX IPU MOXKape. DTOMY B 3HAUYMTEIBHOM CTEIECHU
oMoraeT pa3dop Marepuajga KaxJod TeMbl, a TaKKe BOIPOCHI JJIsI CaMOIIPOBEPKHU.
HacTosiTenbHO pexkoMeHIyeTcs BECTH MOAPOOHBIM KOHCIEKT JEKIUM M MNPaKTUYECKHX
3aHATUH. DTO TeM OoJiee BaXKHO, YTO MaTepua JUCLUILIMHBI IPUAETCS U3ydaTh [0 pa3HbIM
JUTEPATyPHBIM UCTOYHUKAM.



Tema 1. UneanbHbie ra3ol
Marepuan JaHHOrO pasjesia MoJApoOHO M JOCTYNMHO H3J0KeH B [1], oOBIYHOIO

€ro U3YUYEHHUE HE BBI3bIBAET Y 00YYAIOLIUXCS 3aTPyIHEHUM.

1.

2.

e e A ol

—
PN =O

M3yunute naHHBIM pa3fen ¢ HMCHOJIb30BAaHMEM Marepuaja JEKIUd U ydeOHOMU
JUTEPaTypPBHI.
3ayuynTe ONpPENEIICHUS OCHOBHBIX TIOHATHH: «TEPMOAMHAMHYECKAs CUCTEMa,
«OCHOBHBIC TTapaMEeTPhbl COCTOSIHUS», «OCHOBHBIC T'a30BbIE 3aKOHBI», «PABHOBECHOE
Y HEPABHOBECHOE COCTOSIHUEY.
Bomnpocs! 111 caMOKOHTPOJIA

WneanpHbiii ra3. Pabodee Teno. XapakTepHbie CBOWCTBA rasa.

OcCHOBHBIE TAPAMETPHI, ETUHULIBI U3MEPEHUS.

Bunpl naBnenus, e TMHAIIBI U3MEPEHUS, TPUOOPHI.

TemnepaTtypa, CUCTEMBI U €AUHULBI U3MEPEHHUSL.

OCHOBHOE ypaBHEHHUE COCTOSIHUS ISl Ta30B.

VYpasuenue Knanelipona. [Ipaktudeckoe 3HaueHUE.

VYHuBepcangbHas ra3oBasi MOCTOSIHHAS, PU3UUYECKHUIM CMBICT, pa3MEPHOCTD.

["a3zoBas mocTostHHAs, PU3UUECKHUI CMBICI, pa3MEPHOCTb.

OCHOBHBIE Ta30BbIE€ 3aKOHBI.

3akoH boinsg-MapuoTTa, NpakTU4eCKOe MPOSABICHUE.

3akoH ['eit-JIroccaka, mpakTUYECKOE MPOSIBIICHUE.

3akon [llapis, npakTUyecKkoe MposiBICHUE.

["a30BbIE€ cMecH, OCHOBHBIE MapamMeTphl. 3akoH [[anbToHa.

Crioco0ObI 3a/1aHus Ta30BbIX cMecel. 3akoH Amara.



Tema 2. TepmoagnHaMHUYeCKHE MPOLECCHI M HUKJIbI

B nmanHOM pa3zzmene mpeIyCMOTPEHO H3YYCHHE TEOPETHUYECKOTO MaTepuaia Ha
JICKIUAX, PEUICHHE MPAKTUYECKUX 3ajad, BBITIOJHEHUE J1abopaTOpHBIX paboT. Marepuain
JAHHOTO pasJieia TECHO MEePeruieTaeTCsl C MaTepruaIoM IUCHUIUTNH «DU3NKO-XUMHUYECKUE
OCHOBBI PA3BUTHUS U TYIICHHS TIOKAPOB».

1-¥ 3aKOH TEpPMOJAMHAMUKH

- TemmoémkocTh Ta30oB. MaccoBas, oObeMHAsT W MOJIApHAs TEIMJIOEMKOCTH.
TemnoeMKoCcTh TIPU TIOCTOSIHHBIX O0OBEME WM JTABICHHUH. 3aBUCUMOCTH TEIJIOEMKOCTH OT
TeMIiepaTypsl U naBieHus. CpeHsst U UCTUHHAS TeTIOEMKOCTH.

- CyImHOCTh TEPBOTO 3aKOHAa TepMOIUHAMHKH. DOpMyIHpPOBKA MEPBOTO 3aKOHA
TEPMOJMHAMHUKA. AHAIUTAYECKOE BBIPAXKEHHUE TIEPBOTO 3aKOHA TEPMOJIMHAMHUKHU.
Omnpenenenre pabOTHI M TETUIOTHI YEpPe3 TEPMOJMHAMHYECKUE TapaMeTpPbl COCTOSHUS.
BryTpeHHss sHeprus. DHTAIBIHS.

- TenmoeMKOCTh ¢ TOUKH 3PEHHUS MOJICKYISIPHO-KUHETHUECKON TEOPHH.

Pemenue 3agau

- Tepmonunamudeckue mporecchl. M3o0paskeHne MmpoueccoB B KOOPAMHATAX pV |
Ts.  OcHOBHBIE  TEPMOAMHAMHYECKHE  TPOIECCHI:  W30XOPHBIA,  H300apHBIMH,
M30TEPMUYECKUH 1 auabaTHBIN - YaCTHBIE CIy4au MOJUTPOITHOTO TpoIecca.

- TepmoamHaAMHUECKHE TTPOIIECCHI B MTPAKTHYECKON padoTe.

- AHaIM3 TOTUTPOIHBIX MTPOIIECCOB.

- Pacuer paboThi W TEPMOAMHAMHUYECKHUX TMAPAMETPOB B  PA3TUIHBIX
TEPMOJIMHAMUYECKUX MPOTIECCaX.

[Ipumeps! pemenus 3aagaq

N30bITOUHOE MaBIeHUE B KOJECE MOKAPHOTO aBTOMOOWISI 2 aTM, JaBJICHUE aTMO-

chepuoe 760 mm prt. ct. Temmeparypa B rapake 17°C. Ha ymure t, = -10°C. Kaxkoe

Oyzaer maBiieHHE B Kojece mpu padoTe Ha yiuIie, eciu 00bEM Bo3ayxa B kosece 50

1. CKOJIBKO TeTia OTBEICHO.

P, = 2atm P.se. = Pusg + Pary= 2+1 = 3aTMm.

P _T , _PT, 30263

P, T, * T, 290

PV, R, 8314 ie
L= 17°C Qo0K) | m =t Rz =5 o gy A

=2.72at™m

P,= latm

RT M 29 ke [K
. ~0.300°M0.05 _ 0.18
t,=-10°C (263K) = ~2g7100 Ke
V = const 5011. Q=mCy (T,-Ty)
20.93
P, =? Q=‘7 Q :2—9 [0.18 [G_27) = —351<,bec

(ITosscHUTB 3HAK « - »)
Otger: Q=-3,5 x/Ix

[Ipu mo>kape BHyTpu momernieHus: oopazoBanocsk 120 M IIPOJYKTOB CrOpPaHUs IpU
cpenneir temmepatype 120°C. Ilpm pabortaromieM BEHTWISTOPE OHM TOMAIN B



cMexHoe nometeHue u oxmnamunch 10 30°C npu nocrosituHoM gasienuu 0.1 MITa.
Kaxkoii 00béM onu 3aiimyT? Iloctpouth rpadux nporecca. CKOIBKO TeIia OTaalu
MPOJYKTHI cropanus, eciiu ux M=35 y.e.

Jlano: Pemrenue:
V. T VT.
— 3 _1:_1 V = 172
V=120 m”. v, T, ) T
1200303
T, =(273+120) = 393K V, = W =92.5m>
T, = (273+30) = 303K Q=mGCp(T,-T)
\Y% ? ? PV =mRT m_ﬂ
2= Q =/ -m RT
R 5
- 84 g S 1020 e g
M 35 kel K 2371393

0 :128,8%(—90) = 12483 /.

Otset: V,=92.5 M*, Q=12483 x/Ix

4 xr Boznyxa npu P=0.1 MIla narpesaercs ot 27°C no 47°C. Paccuurats Temjiory,
paboTy pacuIMpeHus BO3yXa U U3MEHEHUE BHYTPEHHEW SHEPTUH.

Jlano:
m =4 KT 1.Q=mGCp (T, -T))
29.31

T, = (273+27)=300K Q= 42—920 = 80.85x /.
T, = (273+47)=320K | 2. L=P(V,-V))

mRT R, 8314 Lo

= V=——"?> R=—2=——-=287

Cp=29,31xJ12K/(xr K) P Y >0 LK
Q=?L=? AU=? V= R
V2 = % = 367]!/13

L =10’ (3.67-3.44) =23k k.
3.AU=mCy (T, - T))
Cyv =20.93/29 = 0.72 xJIx/(xr K)
AU =4 10,7220 = 57.6 xJIx
Oteert: L= 23x/Ix, AU = 57.6 xJ[x, Q = 80,85 xJIx

B 3akpeitom cocyne oobemom 200 1 HaxoauTcs azor npu nasieHuu 490 klla u
temrepatype 17 °C. Kakoe konuuecTBo Terjia HEOOXOAMMO TMOABECTH, AJI TOTO
9TOOBI TeMrieparypa azora noassuiack 10 200 °C. 3aBHCUMOCTh TEINIOEMKOCTH OT
TEMIIEPATYPbl CUATATh OCTOSHHOW, JIMHEMHON W HEJIMHEUHOM.
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JlaHo:

V =200 1 1. PV =mRT m=""
RT

P=490 xI1a R =Ry 8314 o Mk

M 28 kr[K
T, =(273+17)=290K m = M = 1,14kr

1 =(273+17)= 2970290
T, =(273+200)=473K| 2.Q=mCy (T,—T))
3. C=const:
Q=? C, = f/l—”: = % = 0.7475kIx /(xr [K)
4. HHHCﬁHaH 3aBUCHUMOCTL TCIIJIOEMKOCTHU OT TCMHCpaTprI:
17 +200

C, =a+b [i,, =0,7289 +0,0001676 =) = 07472x]bxc/(xr (1)

5. HeNMHENHas 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIEPATYPBI:
Ch = Cy @, -C, O, _ 0.7465 200 -0.7424 07
" t, -t 200-17
6. IpU NOCTOSIHCTBE TEIUIOEMKOCTH :
Q; = 1,14 1J0,7475(200-17) =155,9 xIx
7. IpH JINHEWHOW 3aBUCUMOCTH TEINIOEMKOCTH OT TEMIEPATYPHI:
Q, =1.14 1J0.7472(200-17) =155.9 xIx
8. pY HETMHEUHOW 3aBUCUMOCTH OT TEMIIEpPaTyphl:

Q; =1.14 1J0.7470(200-17) = 155.8 x/Ix

= 07470k ]Ix /(xr LK)

Otsert: 155,9 xJIx, 155,9 x/Ix, 155,8 xJx

Bomnpocs! aist caMOKOHTPOJIA

[IoHATHE O KOJIMYECTBE TEMIOTHI U TEINIOEMKOCTH.

MaccoBasi, 00beMHasi U KUJIOMOJIbHAS TEIIOEMKOCTH.
TennoemMkocTh ra3za mpu NOCTOSHHOM 00bEME U MOCTOSIHHOM JIaBJICHUU.
HctuHHas U cpeHssl TEIIOEMKOCTH.

TerioeMKoCcTh ra30BOM CMECH.

TepMoanmHaMHuuecKas CHCTEMA U MIPOLIECCHI, MPOTEKAOIINE B HEM.
Buytpennsis sueprus u padora.

1-i1 3aKOH TEPMOJIMHAMUKH.

N30x0pHBII TTpoLIECC.

HN3oTepmuueckuii nmpouecc.

N306apHbIif poriecc.

AnnabaTHBIN MPoIIeCC.

[TonuTponHsIii mporuecc.

WO BE D=

—_ =
W N = O
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- CyurHoCTh BTOPOTO 3aKOHA TepMOJUHAMUKH. OCHOBHBIE (POPMYIUPOBKH BTOPOTO
3aKOHAa TEPMOJMHAMHUKH. TepMOIMHAMUYECKUI aHAIN3 TEIIOTEXHUYECKUX YCTPOMCTB.
Tepmogunamuueckue UKL [ukabl TermnoBeix MamuH. [IpsiMble U 0OpaTHBIE ITUKIIBI.
Tepmonunamuueckuit KITJ{ u xomoawnbHbii kodpdunnent. [{uknsl Kapno u ananms ux
CBOWCTB. AHAaJIMTUYECKOE BBIPAKEHUE BTOPOTO 3aKOHA TEPMOJIUHAMUKH.

- Huknsl geurarteneit BHyTpeHHero cropanus (IBC). [IpuHiun gelcTBYS MOpPILIHE-
BbIX JIBC. Llukiel ¢ M30XOpHBIM U M300apHBIM TOJBOJAOM Teruia. UK co cMenmaHHbIM
MOJIBOAOM TerioThl. M300paxkenne nukioB B pv- u Ts- auarpammax. TepMUYeCcKue U K-

cepruueckue KIIJ[ uuxnos JIBC. CpaBHUTENBHBIN aHAIN3 TEPMOAMHAMUYECKUX LUKIIOB
JABC.

2-i1 3aKOH TEPMOJIMHAMUKH

- Hukibl ra30TypOMHHBIX YCTaHOBOK.

Ixr Bo3myxa coBepiaetr npsmoil uuki Kapno B mpeaenax temmnepatyp 627°C u
27°C. Ilpu sToMm HauOozbiee naieHue paHo 5 MIla, a naumensinee 0,1 Mlla.
OnpenenuTh mapaMeTpbl COCTOSIHUS BO3yXa B XapaKTEPHBIX TOUKAX IIUKIA U KO-
JMYECTBO OTBEJICHHOM TEIJIOTHI, MPUHUMAs MoKazaTenb aauabdarel 1.4. [octpouthb

Pemenne 3agau

JAHHBIN UK TpapuIecKu.

Jlano:
BO31yX

m = lkr

t; = 627°C

t2 = 27°C

Pl =5 MlIla
P; =0,1 MIla
k=14

P2:?P4:?
V1:?V2=?
V3:?V4=?

CH
T, = 900K
T, =300K

Pemienue.

a) aHaJIM3 TaHHbBIX U (popMyIl

[uxn KapHo cocTouT U3 2-X U30TEPM U 2-X aauadat
V| U V3 HaXOJUM, UCII0JIb3ysl ypaBHeHue Kianelipona

1 krraza P,v;=RT,

3HAUYCHHUA V) U V4 HAXOOUM, paCCMOTPEB aI[I/Ia6aTHI>I€ IMPOLECCChI

Vo —V3 U Vg4 —Vy

BEJIMYMHBI JaBiieHun P, u P4 onpenensiem u3 3akona bouns-Mapuorra

Pivi=Pv, = P, =

Pv,

v,

12
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P.v
P3V3 = P4V4 — P4 =33
vy
TemioTa B 1ukie KapHo OTBOAUTCA B M30TEPMHYECKOM Ipolecce. B n3zorepmuyeckom
MpoIIecce TEIJI0Ta paBHA COBEpIIIaeMoii pabore:
1%
Q, =RT,In—*
V3
0) BBIUKMCIICHUS
ra3oBas IOCTOsIHHas Bo3ayxa npu M=29 kr/monb R=8314/29=286,7 [{x/(xrK)
PaccuuteiBaeM v;.

v, = w = 0,05M3 /KT
5000000
PaccunteiBaeM vs.
v, = M =0,86Mm" /T
100000
PaccuuteiBaeM v,.

1
v, = 0,86(@]1’“ = 0,055M° /xr
900

PaccunteiBaeM vg.

1
v, 20,03 2201~ 0779w /i
300
PaccuntniBaem P,.
= 500000010,05 = 4545454.5TTa
0,055
PaccuutrsiBaeMm P,.
P, = M =1720000I1a

b

PaccuntriBaeM KOJIMYECTBO OTBEAEHHON TEITLIOTHI

Q, =286,73001In 0.779 - —6327,88 1k

9

Otser: B uukiie KapHo ot Bo3ayxa orBeaeHo -6327,88 [k Temia. 3HaK MUHYC CBUJE-
TEJIBLCTBYET O TOM, UTO TEIJIO OTBOAUTCA. [Ipyu 3TOM mapamerpsl COCTOSHUS, B
XapakTepHbIX Toukax cienyrommue: vy = 0,05 M/kr, vo = 0,055 M/kr, P, =
4545454,5T1a, v = 0,86 M /KT, v4 = 0,779 m’/xr, P, = 1720000 ITa.

Bomnpocs! 111 caMOKOHTPOJIA
2-i 3aKOH TEPMOJUHAMUKH.
Kpyrossie mukiibl. [TpsiMoii, 00paTHBINA LIUKJIBI.
[ukn KapHo.
JIBC ¢ n30XOpHBIM MOJIBOJIOM TEIIA.
JIBC ¢ n300apHbIM MTOJBOJOM TeIIa.
JIBC co cMmelanHbIM ITOJBOIOM Terla.
["a3oTypOMHHBIE YCTAHOBKH.

Nowns L=
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8. IlapocuiioBblE YCTaHOBKH.
9. LuKJIBI XOJOANUIBHBIX YCTAHOBOK.
10.LI1KI6I KOMIIPECCOPHBIX YCTAHOBOK.

Jluteparypa:
1. Kommapos FO.A., Temorexnuka. — Mocksa: UK «Akagemknura», 2006. — 501 c.
2. A.A. Coipby TepMoauHaMuKa ra3zoBbix cucteMm. — UBanoBo. c. 26-50.

3. U.B. Baraxkos, O.E. CtoponkuHa [lepBblii 3aKk0H TepMOAMHAMUKH. - FIBaHOBO. C.
24-47.
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Tema 3. TenstonpoBoaHoCTh. Temi000MeH

TernonpoBOIHOCTh
- IlpenmeT u 3aga4yM Teopuu TeryIooOMeHa. 3HAUYCHHE TEIUIOOOMEHA B MPOMBIIUICHHBIX
npoueccax. OCHOBHBIE MOHATHS U ONpenesieHus. Buabl nmepeHoca TEMIOThI: TEIUIONPO-
BOJTHOCTh, KOHBEKIIUS U u3ydeHue. CloXHBIN Tem1000MeH. AKTyaabHbIE 3aJ1a4d MPOTH-
BOIOKAPHOM 3aIIUThl 0OBEKTOB HAPOJHOI'O XO3SIMCTBA, KOTOPHIE PEIIAIOTCS C HCIOIb30-
BaHHEM TEOPHH TEIJI000MEHa.
- 3akoH Dypre. KoaddunuenT termmonpoBogHocTr. MexaHu3M nepenadn TEIIOTH B Me-
Taiax, IU3JIEKTPUKAX, MOJIYIPOBOAHUKAX, KUJKOCTIX U razax.
- TermonpoBOAHOCTH MPU CTAIMOHAPHOM pexuMe. PellieHrne ypaBHEHUS TEILIONPOBOIHO-
CTH JIJISl OJHOCIIOMHOW W MHOTOCJIOWHOM TIOCKOH, UITMHAPUIECKONU U CPEepUIecKoi CTe-
HOK MPY TPAHUYHBIX YCIOBUAX 1-TO pojia Mpu MOCTOSTHHOM KO3 (UIIUEHTE TETUTOTPOBO/I-
HOCTH.
Pemenue 3agau

TonmuHa KJIaaKU U3 CHUIMKATHOro kupruda 25 cMm. Temmeparypa oOorpeBaeMoi

noBepxHocTu 300°C, mioTHOCTH TermaoBoro notoka 800 Br/™m°. Onpenenuts TeEM-

nepaTypy Ha HeoOOTpPEeBaEMOM CTOPOHE CTEHEI.

Jlano: Pemenue:
Jlist pelieHust JaHHOTO THIA 3aJa4 UCTIONB3YIOT «MeToj
t;=300 °C MOCJIE0BATEIbHBIX MPUOTUKEHUMN» .
0=25 cm =0.25 m| 1. IIpou3BosibHO 3a7aéMcCsl TeMITepaTypol Ha HE0OOTrpeBaeMOi CTO
q =800 Br/m* pome t, = 100°C:
2. PaccunThIBaEM CpEIHIOI0 TEMIIEPATYPY Lep.

_ti+n, 3004100

cp. 2 cp.

ty="? =200"C

3. OnpenensieM K03 HUIMEHT TEIIIONPOBOAHOCTH
A, TIPU CpPEHEH Temmepartype:
Aep. = 0,7943,5- 10™*.200= 0,86 Bt/(M[C)
4. B nepBOM NPUOIHKEHUH:
t, =t — U t =300—800% =68°C
2Ty b 086
5. PaccuuThiBaeM ommoKy:
a=s"twmoo  A=1%"%8 1000 =329
s 100
[Torpemnocts 60mee 10 %. Pacu€t mpogomkaeM COriacHO METOIUKE (C TyHKTA 2):
_300+68
2. t, = —
3. Aep. =0,7943.5- 10 184= 0,85 B1/(M[C)

4. 1, =300 —800% =65C
0.85

=184°C

_68-65

A H00% = 4,4%
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Paznuna 4,4 % < 10%. B kadyecTBe OTBETa MPUHUMAEM TEMIIEPATYPY, MPECTABIISIOLLYIO
HanOOJIBIITYIO OMACHOCTH, T.€. 68 °C.

OTtBeT: TeMIiepatypa Ha HeoborpeBaemMoil ctopone creHsl 68 °C.

Omnpenenuts TpeOyeMyro TOJIIMHY TEIJIOU30JSIUN CTAIBHOTO TPyOOmnpoBoIa, YTO-
ObI TeMIepaTrypa Ha Hapy>KHOHM MMOBEPXHOCTH TEIION30JSuU He npeBbimaia 80°C,
TEeMIEepaTypa Ha BHyTpeHHeW moBepxHocTd - 120°C. Marepuan — acOorieMeHTHbIE
ckopaymnbl. BuyTpennuii nuamerp Tpyo6omposoga 0,15 m. [ImoTHOCTH TEmnoBOTro
noroka cocrasisier 300 Bt/m.

Jlano: Pemenue:
t;=120°C
t,= 80°C 1. PaccunThIBaEM CPEHIOIO TEMIIEPATYPY tep :
0=0.15m
t, +
q= 300 Br/m t, = 1 . t) = 120+80 _ 100°C
d-7?
2. OnpenensieM K03 (GULIKUEHT TEMJIONPOBOIHOCTH

Acp. TIPU CpeZiHEH Temmeparype:
Aep. = 0.087 +1.280™*100= 0.0998 Bt/(MEC)
3. 3anuceiBaeM 3akoH Dypbe 1151 OAHOCIOMHON NWIMHAPUYECKON CTEHKHU:
— Lt
@=23 4,
2l " 4,
Bripazum HapyxHbIH quameTp d, W, 3Has BHYTPEHHUU d;, Mbl CMOXKEM PacCUUTaTh TOJI-

_ dz _ dl .
IUHY TEIUION30JISAIUN  J = —2——1

t—t, E?)'ﬂ

lgﬁztl_tz %m o 107 23 zﬁ
d q 23 d,

d 120-80 E?,B.14[0.O998

4. —0.125 =10 300 2.3 =1,084 , d2 =1.084 [0.15 = 0.162(m)

5. PaccuurtbiBaem TOJIIKWAY TCIIJION3O0JIAINN:

d,—d -
5:#’ 5:&20’15:0’01(]%)

OTBeT: ToNIIKHA TeIION30JsIMU TpydonpoBoaa pasHa 0,01 m.

KakoBa momkHa OBITH TONIIWHA MPOTUBOIOXAPHOW CTEHBI M3 MECUYAHOTO OETOHA,
ecim TeMrepatypa oborpeBaemoit moBepxHoctn 450°C, Temmeparypa HeoOorpe-
Baemoii mosepxaoct 160°C. Kosddumuent temnonpoogHocta A, =1.05 - 5.800°
4|ILp,, a IIOTHOCTH TEMIOBOro motoka 1000 Br/M>.
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JlaHo: Pemenne:
+ +
t,=450 °C 1ty =utl oy P00 5540
cp. 2 cp.
t,=160 °C 2. Aep. = 1.05-5.800*(355=0.87 Bt/(M[C)
q =1000 Br/m* 3. U3 ypaBHEHHUSI TEMIOMPOBOJHOCTH ISl TNIOCKUX CTEHOK
)
-4 o cp.
Aep =1.05-5.8007"t, Br/m-°C J= qp (t,=1,):
o0-7? 5:m(450—160):0.25ﬂ4
1000
Otget. TonmrHa NPOTUBONOKAPHON CTEHBI U3 AaHHON Mapku 6eToHa (.28 M.
Omnpenenuth Mpeaes OTHECTOMKOCTH IMEPEeropoAKd M3 OeTOHA Ha M3BECTHSKOBOM
nieOHe, cuuTasi ee MOJyOTPaHUYCHHBIM TEJIOM, TOBEPTaloIIeiCs OAHOCTOPOHHEMY
HarpeBy B YCJIOBHUSX CTaHAAPTHOTO TEMIIEPATypHOTO PEKHMMa, €CIM HadaabHas
Temmeparypa kouctpykimu 20°C, TemmepaTypa Ha HeoOOIrpeBaeMoil OBEPXHOCTH
HE JIOJKHA MPEBBIIATH 1600C, TOJIIIMHA NEPEropoJku 14 cm.
Jlano: Pemenue:
to=20°C. 1. ITo Tabnuuam onpenenuM (pu3nuecKrue napaMmeTpsl OeToHa
0=14 cm=0,14 m Ha U3BECTHSAKOBOM IeOHe rpu Temmepatype 450°C:
tye= 160°C 2, =1,25-9,6 007 @50 = 0.818B1/(u (1C)
C, =0,77 +6,3 00 [350 = 1,054xrc /(cr (1C)
=7 p=2190 xr/m’
2. Haxonum k03¢ duiineHT TemnepaTyponpoOBOIHOCTH:
g =38 oy o 2 3610818 o r6n
Clp 21900.054
3. Haxogum pynkuuto Kpamma:
1220 -¢ 1220 -160
A)=——4& A)=———=0.8833
4 1220 -1, S 1220-20
4. ITo Tabnuiam HaxoauM apryMeHT ¢yHkimn Kpamrma:
fiA)=1,16
5. PaccunTtbiBaeM mpeen OrHeCTOMKOCTH:
2
0.62 +x/\a 0.62 +x/\a
A=—"——"—"— mpeobpa3yeM ypaBHEHHUE 7 =| ——————
T peoopasyeM yp ( oA j

o (0.62 +0.14/4/0.01276

2
=0.641 (4
21.16 j ()

OTBeT: mpeaen OrHeCTOMKOCTH TEePErOpPOJIKK 13 OETOHA Ha u3BecTHAKOBOM mieoHe (0,641

qgaca.

1.

Bomnpocse! 111 caMOKOHTPOJIA
OO1ue MOHATHS U ONpeneNeHus Teronepenayn. Buasl pacpocTpaHeHus Terma B

YCIOBUSX ITOXKapa.

2.

3akoH ®ypre. KoadduineHT TenaonpoBoHOCTH.
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TennonpoBOIHOCTh OHOCIOWHON INIOCKOW CTEHKH.

[TonsTHE TEMIIEPATYPHOTO MOJIS, H30TEPMUYECKON IIOBEPXHOCTH.

TennoBoi MOTOK, INIOTHOCTH TEIJIOBOT'O MOTOKA.

PexxnMbl TEMIONPOBOIHOCTH.

[ToHsATHE HECTAIMOHAPHOM TEIUIONIPOBOIHOCTH.

HecrannonapHas TEIIONPOBOJHOCTS MOJyOTrPAHUYEHHOIO TeJla IIPU CTALIMOHAPHBIX
I'PAaHUYHBIX YCIOBHUSIX.

9. CraHnapTHbI TEMIIEPATYPHBINA PEKUM.

XN kW

KoHBEKTUBHBIN TEIIOOOMEH

- OcHOBHBIC TIOHATHS U onpenesieHus. YpaBHeHue Hetotona-Puxmana. Koadduru-
eHT TeruiooTAaur. OCHOBBI TeOpuH 1Mo00us. OCHOBHBIE ONpEeICHHs. Y CJIOBUS MO100us
¢busnueckux spieHuil. [IpeoOGpazoBanusi momobusa. Yucna momobusa. KpurepuanbHbie
ypaBHeHUs. PU3NMYECKUN CMBICT OCHOBHBIX YHCEN MOa00ms. MeToasl MOAETupOBaHUS.
[ToHsTHS O MATEMATUYECKOM MOJAECIUPOBAHUMU.

- TermooTnaya npu BhIHY>KJIEHHOM JBHKEHUM cpejibl. TermiooOMeH npu JBUKEHUU
KUIKOCTEH BIOJIb TNIOCKOW MOBEPXHOCTH; TEIUIOOT/a4ya MPH JIAMHHAPHOM U TypOyJIeHT-
HOM TIOTPAaHUYHOM CJIO€; pENIeHHE 3a7a4 METOJAOM TEOPHH IMOJ00Us; KpPUTEpUaTbHBIC
YpaBHEHHUSI.

- TenmooTnada mpu CBOOOTHOM NBWXKCHHH KUIKOCTH. TeIIoOTaa4a B HEOTPAHU-
YEHHOM O00BEME: JaMUHApHAs U TYpOYyJICHTHAasi KOHBEKIUS y BEPTHUKAIBHBIX MOBEPXHO-
creil. TenmooTaaya Ha TOPU3OHTAIBHOM IJIOCKOW MOBEPXHOCTH B HEOTPAHUUEHHOM IPO-
cTpaHcTBe. TermnooTaaya ropu30HTAIBLHO PACTIONIOKEHHOTO NWJIMHAPA B HEOTPAHUUYEHHOM
00béme. TermiooOMeH pu cBOOOIHONM KOHBEKIIMM B 3aMKHYTBhIX 00BbEMax. Pacyer Temio-
OTJAa4Yu Yepe3 TOHKUE MPOCIONKH )KUIKOCTH U ra3a.

Bomnpocs! 111 caMOKOHTPOJIA
1. CymHOCTh KOHBEKTUBHOTO TeIuiooOMeHa. DaKTOphI, OMPEICIISIONINE €ro
VHTEHCUBHOCTb.
PexxnMbl IBUKEHUS )KUIKOCTH.
Kputepuanbubie ypaBHEHHUs B 001IEM BHUJIE.
KoHBeKTHBHBIN TETIIO0OMEH NMPU KOHBEKIIUHU B OOJIBIIOM 0ObEME.
KonBekTHBHBIN TEI000MEH MPU KOHBEKLIUU B IPOCIONKAX.
TernnooOMeH npyu KUMIEHUU )KUKOCTH.
TennooOMeH npu KOHAEHCALMY apa.
HekoTopsle 3a1aun noxapHoi 6€301acHOCTH.

i ANl

JlyducTslif TETII000MEH

- OO01re MOHATHS U ONPECIICHHS; TETUIOBOM OallaHC JTYYUCTOTO TETUI00OMEHa.

- 3aKOHBI TEIJIOBOTO M3Iy4YeHHUs. TEerIooOMeH H3TydeHUEM MEXIy TeIaMH, pasfie-
JICHHBIMH TIPO3pPAavYHON Cpeoi; K03 (GUIIMEHT 00JyUYeHHOCTH; TEIIOOOMEH H3ITyYCHHEM
MEXY TeIaMH, IPOU3BOJBLHO PACIIOI0KEHHBIMHU B IPOCTPAHCTBE.

Pemenue 3agau
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Temmneparypa crenbl u3 kpacHoro kupnuda 800°C. MoXHO 1 TPUMEHSITh SKpaH U3
MOJIMPOBAHHOM CTaNIM ISl 3aIUThI JEPEBIHHOMN MOBEPXHOCTH, €ciu t, < 90°C.

Jlano: Pemienue:
t,=800°C(1073K) 1 TV
—0(° S 2
t,=90°C (363K) o 1-9(10()) 9-2(10())
€ =0.93 T, =100
€5 tE5,
&=0.85
&5=0.2 1 1
— T X S R —

Tron= 1020 K i+i_1 L+i_1

g &, €, &,
T3 =?

1
€1 = — =0.197 €,, = " =0.193
—+—-1 —+——~-1
093 0.2 0.2 0.85
4
1073 363
Ty =100 =907K
0.197 +0.193

OtBert: T.K. Ty < Ty, TO IPUMEHEHHUE SKpPaHa 0OOCHOBAHO.

Kakoe mo/mKHO OBITh pacCTOSTHHE MEXIy IITa0eIsIMI COCHOBOH IIEPOXOBATOM Ape-
BECHHBI, €CJIi IITadelb UMeeT pasMepbl S=12%3 M, koddduimeHT 6e30macHOCTH

npuHATH 1.2.

Jlano: Pemenue:
S=12x3 m [To COOTBETCTBYIOLIUM MPUIOKEHUIM U
Kg=1.2 TabHUIIaM TPUHUMAEM:
1=7? T¢y=1200K, €, = 0.7, T, = 568K, €, =0.9,
Qup = 12800 B/’
dx
1' \Ijq)-}l = T}j 4 T 4
Ko By, [Cf| | | 2
o {(100) (100) }
_ 1 _ 1 _
I R ! S B I
S+ -1 -1
€y &, 0.7 0.9
Vi = 1280 —=0.147
1.210.6505.67 (120()) —(568j :l
100 100
P'pn = 0.250y, P'y.n = 0.25 [0.147 = 0.037
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2. T.x. BbIcOTa (pakena BABOE OOJIBIIE BBICOTHI INTAOEIS, TO IUIOMAAb (paKea paBHa: Sg =
12 X6 M.

Opnna yeTBepTh (pakena paBHICTCS:

JUIMHA — a = 6M, BBICOTa—b =3 M

b/a=3/6=0.5; b/l=Y2b/a="%0.5=0.25

ITo Homorpamme Haxonum a/l: a/l = 0.7

[=al0.75 =6/0.75 = 8.00m

OTBeT: pacCTOSIHUE MEXTy MTa0eIIMHU JOHKHO OBITh HE MEHEE 8 METPOB.

HaiiTu MakcuManbHYIO0 BBICOTY IITA0ENsI COCHOBBIX JOCOK JIJTMHOW 6 METpOB, €Ciu
paccrosiHre Mexay ImTadensamu 5 meTpoB. Koaddunment 6e30nacHOCTH MPUHATH
paBHbIM 1.2.

Jlano: Pemenue:

[=5w™m [To cOOTBETCTBYIOIIMM MPUIOKEHUSAM HAXOIUM:

A=6M T®:1200K, E(b = 07, TL[OH = 568, 8/1 =0.9

Ks=1.2 Qep = 12800 B/m

B="?

qu

i ol (T

R ST 100

1 _ 1 _
R R R T s I
—t+— -1 —+— -]

€y € 0.7 09

Von = 12800 =0.147

1.210.6505.67 (1200j4 —(568j4}
100 100

P'pn = 0.2504, P'y.n = 0.25 [0.147 = 0.037

T.K. JJIMHA YeTBEPTH IJIaMEeHH paBHa a =2 ATea=%[6=3m
Otnomenue a/l =3/5=0.6

[To HOMOrpamMme HaxoJIuM OTHoIIeHue b/l
npu a/l =0.6 u Yy, = 0,037
b/1=0.3
T.K. 218/l = b/a, To b = a [ 0.6 = 3[0.6=1.8Mm.

OTBer: BbICOTA IITA0ENS HE IOJDKHA MPEBHIIATH 1.8 M.

Vor =
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Bomnpocse! 111 caMOKOHTPOJIA
CylHOCTb TEIUIOBOTO U3TyYEHHUS.
3akon Credana — bonbpimana.
3akon Kupxroda.
CnenctBus u3 3akoHa Kupxroda.
3akon JlambGepTa.
Bapuantel TemiooOMeHa MeX1y TeJaMu.
[ToxxapHast OTTaCHOCTh, KPUTHYECKAs TIIOTHOCTh OOTydeHHUS.
N3nyueHnue npoayKTOB CrOpaHusl.
. TenmmooOMeH MeX Ay MPOTyKTaMU CTOPAHUS U TBEPIBIMH TEIIAMHU.
10 Uznyuenue dakena.
11.1Ipupona n3nyyeHus IamMeHu.
12.T'openue ra3oB, KUAKUX U TBEPbIX BEILIECTB.
13.Uznyuenue akena Ha moxape.
14.Crioco0sbI 3alTUTHI OT TETVIOBOTO MU3Ty4YCHHUS.
15.Bujpl TEMI0BBIX IKPAHOB.

WAL=

TecThl 1JIs1 CAMOKOHTPOJISA
1. OcHoOBHbIE TEpMOAMHAMUYECKHE MTAPAMETPHI T'a30B
- a0COJIIOTHOE J1aBJIEHUE
- U30BITOYHOE JABIICHUE
- YACIBbHBIA 00BEM
- abcomroTHAs TeMIepaTypa
- UpUHA
- CKOPOCTb
2. JlaBneHwue BbIIIe aTMOC(HEPHOTO HA3bIBACTCS
-M30BITOYHBIM (MAHOMETPUYECKHUM)
-aTMOC(EepHBIM
-a0COJIFOTHBIM
-BaKyyMMETPUYECKUM
- MapUUaIbHBIM
-HUKaK HEe Ha3bIBAETCS
3. JlaBnenue HUKE aTMOC(HEPHOTO HA3ZBIBAETCS
-M30BITOYHBIM (MAHOMETPHUIECKUM)
-aTMOC(EepHBIM
-a0COTIOTHBIM
-BaKyyMMETPUIECKUM
- MapuraIbLHBIM
-HUKaK HE Ha3bIBACTCS
4. H3oTepMHUUYECKUIN MPOIECC MPOTEKAET?
- IPY IOCTOSIHHOW TeMIlepaType
- IPY TOCTOSIHHOM JIaBJIEHUU
- IPY TOCTOSIHHOM 00BbEMeE
- IPY TTOCTOSIHHOM pa3Mepe
- IPY IOCTOSIHHOM CKOPOCTHU
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- IPY MIOCTOSIHHOW TEIUIOTE

5. N3006apHbIii TIporiecc MpoTeKaer ...7
- IPY IOCTOSIHHOM TeMIlepaType

- IPY TOCTOSIHHOM JIaBJICHUU

- IPY TOCTOSITHHOM 00bEMeE

- TIpY TTOCTOSIHHOM pa3Mepe

- IPY IOCTOSIHHOM CKOPOCTH

- IPY NIOCTOSIHHOW TEIUIOTE

6. N30x0pHBIi poliecc NpOTEeKaerT ...7
- IPU TTIOCTOSIHHOM TeMIEpaType

- IIPY IOCTOSIHHOM JJaBJI€HUU

- IPU TIOCTOSITHHOM 00BEME

- IPY TOCTOSIHHOM pa3Mepe

- IPY IOCTOSIHHOM CKOPOCTH

- IPY IOCTOSIHHOM TEIJI0Te

7. AnnabaTHBIN MpoIece MpoTeKaer ...7
- IPY IOCTOSIHHOW TeMIlepaType

- IPY TOCTOSIHHOM JIaBJICHUU

- IPY TOCTOSITHHOM 00bEMeE

- IPY TTOCTOSIHHOM pa3Mepe

- IPY MIOCTOSIHHOW CKOPOCTH

- 0e3 TerT000MeHa ¢ OKPYIKaIOIIeH cpeaon
8.  AOcomoTHas TeMIieparypa BbIpaxkaeTcs ...”7
- B KenpBuHax

- B rpagycax Llenbcus

- B @apenrenTax

- B METpax

- B rpagycax Peomiopa

- B rpagycax Pankuna

0. I[aBJ'ICHI/IC, OTCHUTAHHOC OT HYJISI HA3bIBAIOT ... !

-a0COIIOTHBIM
-U30BITOYHBIM
-BaKyyMMETPHUYCCKUM
-BHYTPEHHUM
-BHEIIHUM
-aTMOC(EepHBIM

10.  JlaBnmenue, BbIle aTMOC(EPHOTO HAZBIBAIOT ...

-a0COJIFOTHBIM
-U30BITOYHBIM
-BaKyyMMETPHUYCCKUM
-BHYTPCHHHUM
-BHEIIHUM
-aTMOC(EepHBIM

11. JlaBneHue, HUXe aTMOC(EPHOTO HA3BIBAIOT ...’

-a0COJIIOTHBIM
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-M30BITOYHBIM
-BaKyyMMETPUYECKUM
-BHYTPEHHUM

-BHEILIHUM

-aTMOC(EepHBIM

12. B uém usmepsiercs gapiieHue?
-B Ipajycax

-B [Tackansax

-B M/C

-B M€Tpax

-B JIUTpax

-B JIKOymsax

13. KommuecTBo TETIOTHI, HEOOXOAMMOE JIJIsl HAarpeBaHus Tejia Ha | rpaayc Ha3bIBaeTCs

-TEIIOEMKOCTBIO

-BA3KOCTBIO

-CKOPOCTBIO

-TEMIIEPATyPOU

-1aBJIEHUEM

-TUIOTHOCTBIO

14. ®usuyeckuil CMbICI ra30BOM MOCTOSHHOM
-paboTta

-TEIIOTa

-3HEPrus

-CKOpPOCTb

-Macca

-1aBJICHUE

15. Kakoe u3 BeIpakeHUI NPaBUIbHO OTPAXKAET EPEBOJI TEMIIEPATYPHI MO LIKaJe
[lenbcusa B mkany KenpBuna?

-T =t+100
-T =t+200
-T =t+273
-T =t+300
-T = t+400
-T =t+500

16. Kakoe 3HaYeHHE NMEET YHUBEPCAIbHASA I'a30Bas MOCTOAHHAA Ry ?
-252 K

-111 ITa

-8314 JIx/(kmo1b- K)

-356 m/c

-333 m/c?

-900 Bt

17. VYpaBHEeHHE IEPBOI0O 3aKOHA TEPMOJIUHAMHKHU 3aIMIMCHIBACTCS KaK
-q = mc(t; - t;)

-q = Au + pdV
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-q =R(t; - ty)

-q = mgh
-g =2Tr
-g =mc’/2

18. CornacHo BTOPOMY 3aKOHY TEPMOJAMHAMUKHU CAMOIIPOU3BOJIbHBIE MPOLIECCHI UYT:
-OT XOJIOJTHOTO T€Jla K HarpeToMy

-OT HarpeToro Teja K X0JI0JHOMY

-B 00€ CTOpOHBI

-COBCEM HE UJIyT

-OT HarpeToro K HarpeToMy Teiry

-OT XOJIOJIHOTO K XOJIOJJHOMY TEIy

19. CyiiecTByIOT TEIIOEMKOCTH B MTPOLIECCE NMPU TOCTOSIHHOM
-IaBJICHUH

-TeMIeparype

-00BéMe

-CKOpPOCTH

-JIMTHEWHOM pa3mepe

-macce

20. IIporecc nepexo/ia >KUJIKOCTH B TIap HA3bIBAETCS
-BO3TOHKOH

-nmapooOpazoBaHUEM

-accoluyalmen

-IECTPYKIIUEH

-IPOCCENNPOBAHUEM

21. Kak Ha3bIBaeTCs NpolEecc B KOTOPOM HayalbHOE U KOHEYHOE COCTOSTHUE COBIaa-
10T?

-IIUKIIOM

-muddy3ueit

-COIJIOM

-muddy3zopom

-M30XOPHBIM

annabaTHRIM

22.  Hwxi, mmerommii Makcumanbabii KI1J, Ha3pBacTCs
-Kapuo

-Tpunkiepa

-Cabard

-OtT1O0

-An3zens

-HEe UMEET Ha3BaHUs

23.  Kanan, cnyxamuii 1Jis yBeTUYEHHUS! CKOPOCTH Tra30BOTO OTOKA HA3bIBAETCS
-nuddyzopom

-COIJIOM

-nudaerMaTopom

-IIEPETOHKOMN

-TpyOoit
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-CJIMBOM
24.  Kanan, cmyxaiui /uisi yMEHbIIIEHUSI CKOPOCTH ra30BOr0 MOTOKA HA3bIBAETCS
-nuddyzopom

-COILIOM

- aerMaTopom

-IIEPETOHKOMN

-TpyOoi

-CJIMBOM

25. Ywucno Maxa 310

-CKOpPOCTh IOTOKA

-IUIOTHOCTh Ta30BOT0O MOTOKA

-OTHOILIEHHE CKOPOCTH ra30BOT0 MOTOKA K CKOPOCTH 3BYKa B JAHHOM CEUCHHU
-BA3KOCTh ra30BOT0O MOTOKA

-HamnpaBJICeHHUE MOTOKA

-paBHOMEPHOCTh TOTOKA

26. IlapooOpa3oBaHue ¢ MOBEPXHOCTH BOAbI HA3BIBACTCS

-UCTIapeHUEM

-KUTIEHUEM

-BO3TOHKOM

-cyOnumariuen

-KOHJICHCALNEN

-KpUCTAJUIU3ALUEN

27. Ilpu ucnapeHuu TemMmneparypa BOJIbl

-TIOBBIIIAETCS

-OCTa€TCsi HEU3MEHHOM

-TIOHUKAETCA

-B 3aBHCUMOCTHU OT JIaBJICHUS

-TaKOTO MpolLiecca HE CYIIECTBYET

-B 3aBHCUMOCTH OT YCIIOBUH UCTIApEHUS

28. K OCHOBHBIM BUJaM Mepeaayu Teria OTHOCHT ...

-TETJIOBOE U3TyYeHUe

-(ha3oBbIi Epexo;1

-TEeTIONPOBOTHOCTh

-KOHBEKIIMS

-T€YEHUE KUJKOCTU

-CJIOKHBIA TETIIO0OMEH

29. Ilpouecc nepeHoca Temnia BHyTPHU TeNa, 3a CUET B3aUMOICUCTBUI MaKpOYaCTHULL €
pa3Hoil TemIepaTypoil Ha3bIBAE€TCs

-TEMJI0BOE U3TyYCHUE

-(ha30BbIi Mepexo;1

-TEeTJIONPOBOTHOCTh

-KOHBEKIIUS

-T€UEHUE KUIKOCTU

-CJIOHBINA TETI000MEH

30. IIporecc nepeHoca Temia, OCyIeCTBIIEeMON IPU MEPEMEIIMBAHUH HA3bIBAETCS
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-TEMJI0BOE U3TyYEHUE
-(ha3oBbIi mepexo;1

-TEMJIONPOBOIHOCTD

-KOHBEKIIMS

-T€YEHUE KUIKOCTU

-CJIOHBIN TETI000MEH

31. IIpouecc nepeHoca Temnaa OCyIECTBISIEMOMN TEMJIOBBIMU JTy4YaMH Ha3bIBAECTCS
-TEMJI0BOE U3TyYCHUE

-(a30BbIii IEpexo.

-TEIMJIOMPOBOITHOCTh

-KOHBEKIIMS

-T€YEHUE KUJKOCTU

-CJIOKHBIA TETIIO0OMEH

32.  OcHOBHOE ypaBHEHHE TerionpoBogHoCcTH Q = -Agradt-F HazpiBaeTcs
-ypaBHeHHueM HprotoHa-Puxmana

-3ak0HOM Dypbe

-ypaBHeHueM MeneneeBa-Knaneiipona

-YpaBHEHUEM HEPA3ZPBIBHOCTH

-3ak0HOM bouiga-MapuoTrra

-3akonom JlamGepTta

33.  OcHOBHOE ypaBHEHHE KOHBEKTHUBHOTO TETIOOOMEHA ( = 0O (ti-ty,) Ha3bIBACTCS
-ypaBHeHueM HproroHa-Puxmana

-3ak0HOM Dypre

-ypaBHeHHeM Menzeneesa-Knanenpona

-ypaBHEHUEM HEPA3PHIBHOCTH

-3aK0HOM bonnsa-Mapuotra

-3akonom JlambGepTa

34 Kak Beirasaut 3akoH Credana-bonbimana ?

-E=C(T/100)*

-Q = -Agradt-F

-q = o (tr-ty,)

-mgh

-g =2Tr

-g =mc’/2
35.KoadgpunmenT nznydeHus adbCoIOTHO YEPHOTO Tea UMEET 3HAaUCHHE
-g =111 Ix

-C = 5.67 Br/(M*K?
u =333 m/c’
-1=500 m/c
-k=153c

-1=654 ™

36. Tena, MOJHOCTHIO NOIJIOLIAIOIINE TEMJIOBYIO S3HEPTHUIO, HA3bIBAKOTCS
-a0COoIIIOTHO OeNbIMU

-a0COJIIOTHO MPO3pPaUYHBIMU

-a0COJIFOTHO CHHUMU
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-a0COIIIOTHO YEPHBIMU

-IIBETHBIMU

-HHUKaK He Ha3bIBAIOTCS

37. Tena, MOTHOCTHIO OTPAXKAIOIINE TEIUIOBYIO SHEPTHIO, HA3bIBAIOTCA
-a0COMIOTHO OENBIMU

-a0COJIIOTHO MPO3PAYHBIMU

-a0COJIIOTHO CHHUMU

-a0COJIIOTHO YEPHBIMU

-IIBETHBIMH

-HHUKaK HE Ha3bIBAIOTCS

38. Tena, MOJHOCTHIO IPOITYCKAIOIIME TEILIOBYIO SHEPTUIO, Ha3bIBAKOTCS
-a0COoIIIOTHO OeNTbIMU

-a0COJIIOTHO MPO3pPAUYHBIMU

-a0COJIIOTHO CHHUMU

-a0COIOTHO YEPHBIMU

-IIBETHBIMHU

-HUKaK HE Ha3bIBAIOTCS
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MeToaunueckue YKazanusd 1Jisl IOATOTOBKH K 9K3aMEHY
yHI/IBCpcaJ'IBHBIX MCTOJO0B AJIsI IIOATIOTOBKHM K 3K3aMCHY HE€ CYIICCTBYCT, IIO3TOMY

BaXHO BbIOpaTh Hambosee mpuemsemslid ais Bac. [IpuBeneHHble HUXE MpaBUiia MOXKHO
paccMaTpuBaTh B KaueCcTBE OOIIETr0 pyKOBOCTBA.

1.

IIpenycMoTpUTE Kak MOXKHO OoJblile BpeMEHHU i noArotoBku. Eciau Bel ocraBisere
OCHOBHYIO pabOTy Ha MOCJIEIHUNA MOMEHT, 3TO CHMXKaeT Bamm maHcsl Ha ycnex. Pas-
BUBAETCSl COCTOSTHUE CTPECCA, CHUXKAETCSA CIOCOOHOCTh K KOHLIEHTPALUH.

CocraBbre pacnucanue 3aHaTuidl. CrlaHUpOBATh MOJATOTOBKY K 3K3aMEHAM HY’KHO 3a
HECKOJIBKO HEJZIEJIb 10 UX Hadasa (JIydlle BCEro - B Hayajle ceMecTpa). TBepno crienyu-
T€ HAMEYEHHOMY IIJIaHy.

. Orapixaifte. ¥YcepaHas MOArOTOBKA — OUYEHb TspKesas padora. BaxkHo Bpems oT BpeMe-

HU JaBaTh ce0e BO3MOXKHOCTH pacciaduthes. [IpemycMoTpuTe B CBOEM pacmucCaHUU
BpEMS HA OT/IBIX.

Henaiite nepepwiBbl. [locne yaca 3ansatuil caenante 15 -20-MUHYTHBINA TEPEPHIB U C
HOBBIMM CHJIaMU BO3BpAIllaiTeCh K MPOAYKTUBHOM padoTe.

KoHTponupyiite cTeneHb rOTOBHOCTU. Mcmonb3ylTe CIMCOK BOMPOCOB K 3K3aMEHY,
4TOOBI OTCJIEKUBATH CTENEHb YCBOCHMs MaTepuasia. OTMmeuaite yxe mpopaboTaHHbIE
BOITpoChl. CKOHLUEHTPUPYHTE CBOE BHUMAHUE HAa TEX BOIPOCaxX, KOTOpble Bbl 3Haere
XYKe.

Jenaiite kpatkue 3anucd. Yacto MOATOTOBKA OKa3bIBae€TCs HE OYeHb d(DPEKTUBHOMH,
ecnu Bel npocTto unraete marepual. [lenalte KpaTKWe 3amUCH, OTMEYas KIIFOUEBbIC
MbIicn. CTapalTech HE TPOCTO 3aIOMHUTH (DAKTHI, & TTOHATH CTOSIINE 32 HUMH HJICH.
TpenupyiiTech 0TBe4YaTh Ha BONPOCHL. [IpopaboTaB Kaxmyro TeMmy, TOMPOOYHTE OTBe-
THUTh HA NPOBEPOUYHBIE BONpPOCHl. HekoTtopele u3 HUX mpuBeAcHbl B pasznene «Kos-
TPOJIbHBIE BOIIPOCHI» MOCIIE Kaxa0u TeMbl. BHauame Bam, Bo3amMokHO, moTpedyeTcs 3a-
[JISIABIBATh B KHUTY WJIM KOHCIEKT, HO K KOHIYy IMOJATOTOBKM BbI CMOXKETE OTBEUYATh Ha
BOITPOCHI CAMOCTOSITENIBHO, KaKk Ha 3k3aMmeHe. CTapaliTech IMPOroBapHUBaTh OTBETHI HA
BOIIPOCHI BCIIYX, 3TO CIOCOOCTBYET OoJiee rTyOOKOMY YCBOCHHUIO MaTepuala U sBJseT-
Cs XOpOILIEN TPEHUPOBKOW MEPE]T 3a4E€TOM.
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