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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-3 CniocoOeH npoBOAUTE pacdeThl TEIIIO(PU3NUECKUX XapaKTEPUCTUK IIPOLIECCOB,
IIPOTEKAIOIIUX B KOHKPETHBIX TEXHUYECKUX YCTPOMCTBAX U alllapaTax d3HEPreTUIECKOro
000pyT0BaHUS
NJI-1 Bnaneetr HaBbIKaMH pacyeTa IpoIecCOoB THAPOJUHAMUKY U TEIUIOOOMEHA B
SHEPreTH4ecKoM 000pyL0BaHUH

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. TeroBoii pacyeT TemiooOMeHHbIX anmnaparoB (KoHTposibHas paboTa)
2. TemooOMeH MpH BBIHYKIEHHOM O0TEKaHWUH TUTOCKOH TNIAaCTHHBL. PacueT cpennemaccoBoi
TEMIIepaTyphl IPH TEUCHUH KUAKOCTH B TpyOax (KoHTponbHas pabora)
3. Terumoo6men npu kumnenuu (KoHTposasHas padbora)
4. TerumooOMeH npu koHaeHcauu napa (KorrponbHas padoTa)
5. TerumooOmeH mipu cBoOoHOM KoHBeKIMH (KoHTponbHas paboTa)
6. TermooOmeH npu TeueHuu B TpyOax. TermnooOMeH mpu nmonepeyHoM 00TeKaHUu TpyO U
TpyOHBIX yukoB (KoHTponbHas paboTa)

®Popma peanuzanuu: CmemanHas Gopma
1. BiustHue nmepeMeHHOCTH CBOMCTB TETUIOHOCHUTEIIS U CBOOOTHOM KOHBEKIIMU Ha
teriooomeH. Terooomen npu CK/I. IHTeHCHpUKaLMs KOHBEKTUBHOTO TEIIOOOMEHA.
Mopnenu 1 MaTeMaTHuecKoe onucanue AByx¢a3Hbix cucteM (Komioksuym)
2. Ko dpuuument ternootnaun; Matematuueckoe onrcanue TMO; MeTo el mogo0ust
(KonmnoksBuym)
3. TertooOMeH B morpaHciioe; cBoO0IHasi KOHBEKIMA. Ternnoo0MeH B KaHanax
(KonmnoksBuym)
4. TennmooOMeH npu KoHAeHcau. PU3NUecKre 3aKOHOMEPHOCTH KUIIEHUS U pacyeT
teriooomena (KommokBuym)

BPC nucoHIInHbI

7 cemecTp

Beca KOHTpOIBHBIX MepoOnpHsITHIL, Y0

Wanekc KM- | KM- | KM- | KM- | KM-

Pa3nen nucnuIninHbl KM: 1 ) 3 4 5

Cpox KM: 4 8 12 15 16

Koad¢unument rermnootnaun. Kiaccudukanus mporeccos
KOHBEKTHBHOT'O TeruiooOMeHa. KauecTBeHHOe 000CHOBaHHE
pacyeTHBIX YPaBHEHUI




Koaddumuent Temnootnaun. Knaccudukanus nmporeccon
KOHBEKTHUBHOIO TeruioooMeHa. KauecrBeHHOE 000CHOBaHUE + + + +
pacyYeTHBIX YPaBHCHHI

MareMaTH4eCKOe OIMHMCaHUe IponecCOB KOHBEKTHUBHOI'O
TemaoMaccooOMeHa

MareMaTH4eCKOe OIMHMCaHUe IponecCOB KOHBEKTHUBHOTI'O
TemaomMaccooOMeHa

[TpuMeHeHHEe TEOPHUHU TIOA00HS K aHAIIU3Y
TEIIOMAaccooOMeHa

[TpuMeHeHHEe TEOPHH TOA00HS K aHAIIU3Y
TEIIOMaccoooMeHa

TennooOMeH pu BHENTHEM O0TeKaHUH Tela. JlaMuHapHBIN
norpaHuyHsIi cioit. [lepexoa k TypOyI€HTHOMY TEUEHHUIO.
OcpeHEHHBIE YpaBHEHUS

TenmooOMeH npu BHEUTHEM 00TeKaHUHU Tena. JlamuHapHBbIiA
MOTPAHUYHBIN CJIOM

[Tepexon k TypOyiIeHTHOMY TedeHHIO. OCpeTHEHHBIC
ypaBHEHUS

MexaHnu3Mm TypOyJIEHTHOTO MEPEHOCA UMITYJIbCA U METOBI
ero mojenupoBanus. AHanorusi Pelinonbaca. Pacuernsie
COOTHOIIEHUS JUTSI TEIUI00TAa4H. Ternoo0MeH rnpu
00TeKaHUU yYKOB TPYO

MexaHu3m TypOyIeHTHOTO MEPeHOCca UMITYJIbCA U METO/IbI
ero mozenupoBanus. AHainorusa Pelinonbaca. PacuerHbie + + + +
COOTHOUIEHUS JUIsl TEIUIOOTIauu

TemnooOMeH npu 00TEKaHUU TYYKOB TPYO + + + +

TermmooOMeH npu cBOOOAHOM KOHBEKIIUH B TOTPAHUIHOM
CJIO€ U B 3aMKHYTBIX 00beMax

TemooOMeH npu cBOOOAHON KOHBEKIIUU B TIOTPAaHUYHOM
CJIO€ U B 3aMKHYTBIX 00beMax

MaremaTnueckoe ONucaHue TeMI000MeHa B KPYTIIbIX
TpyOax. UnTerpan Jlaitona. CtaOuan3upoBaHHBbIHI
TEMI000MEeH pH JAMUHAPHOM U TYpOYJIE€HTHOM TE€UEHUU

Matematuueckoe onucaHue TermI000MeHa B KPYTIIbIX
TpyOax. MuTerpan Jlaiiona. CtaOummu3npoBaHHbII + + + +
TEMI000MEeH MpH JTaMUHAPHOM M TYpOYJIEHTHOM TE€UYEHUU

TemooOMeH npu TaMUHAPHOM TE€YEHUHU KHUJIKOCTH B
HayaJIbHOM y4YacTKe Kpyrioi TpyOsl. HauaneHblil yuacTok
py TypOYJIECHTHOM TEUEHUHU.

TemooOMeH npy TaMUHAPHOM TE€YEHUHU KHUJIKOCTH B
HayaJIbHOM Yy4YacTKe Kpyrioi TpyOsl. HauaneHelil yyacTok +
py TypOYJIEHTHOM TE€UEHUHU

Bec KM: | 15 20 15 15 35

8 cemecTp

Beca KOHTpOIBHBIX MepOnpHsITHIL, Y0

Nunekc KM- | KM- | KM- | KM- | KM-

Pa3nen mUCHMIIIHHEI KM: 1 2 3 4 5

Cpox KM: 3 7 10 13 14

Binustnue nepeMeHHOCTH CBOMCTB TEIUIOHOCHUTENS. BriusHue
cBoOotHOM KoHBeKIMHU. Temtooomen mpu CK/I.
WuTeHcudukaims KOHBEKTUBHOTO TEIJI000OMEHA




Binsinue nepeMeHHOCTH CBOMCTB TeIUIOHOCUTENS. Biusinue
CcBOOOIHOM KOHBEKIIMHU

Tennooomen npu CKJ]

I/IHTCHCI/I(l)I/IKaI_[I/IH KOHBEKTHUBHOTI'O TEII000MeEHa

Monenu nByxda3HbIX cpell. Y CIOBHSI COBMECTHOCTH;
HepaBHOBecHBIE 3 dexThl. KonnyecTBeHHbIE
XapaKTEPUCTHKH JIBYX(a3HBIX MOTOKOB. [ oMoreHHas
MOJIEJTh

Monenu nByxda3HbIX cpell. Y CIOBHSI COBMECTHOCTH;
HepaBHOBecHBIE 3 dexThl. KonnyecTBeHHbIE
XapaKTEPUCTHKH JIBYX(a3HBIX MOTOKOB. [ oMoreHHast
MOJIeJIh

TemooOMeH Mpy KOHACHCAIIMU Ha BEPTUKATHHON
TUIOCKOCTH M MTOBEPXHOCTU TOPU3OHTAIBLHOM TPYOBI.
Konzencanus B Tpyoax. MeToapl HHTCHCH(DHUKAIIH

TennooOMeH Py KOHICHCAIIMY Ha BEPTUKATBHOM
MJIOCKOCTH M TIOBEPXHOCTH TOPU30HTAILHON TPYOBI.
Kongencanus B Tpy6ax. Metoasl HHTEHCHU(PUKAITUT

du3nKa KUICHUS: 3apOKICHUE MapoBO (hasbl, pOCT
MapOBBIX MY3BIPHKOB, YCIOBHSI OTPHIBA OT CTEHKHU

du3nKa KUICHUS: 3apOKICHUE TapoBO (ha3bl, poCT
MapOBBIX MY3BIPHKOB, YCIOBHSI OTPHIBA OT CTEHKHU

TennmooOMmeH npu kunenuu. [IneHounoe u nepexonHoe
KUTIeHHE. MeXaHU3M U pacdeT TeIUI000MeHa pu
y3bIpbKOBOM KuIieHuH. Kunenue B noroke. Kpusucol
KUIICHUSI

TennooOMeH npu kunenuu. [IneHouHoe u nepexoaHoe
KHUIIeHne. MeXaHu3M U pacyeT TeriooOMeHa npu
y3bIppKOBOM KuneHnuu. Kunenue B notoke. Kpusucer
KUATICHHSI

Bec KM:

15

25

15

15

30

$06m1as yacts/JIj1s1 MPOMEKYTOYHOMN aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 N-1nk-3 Bnaneer | 3nath: TemmooOMeH npu TedeHuu B TpyOax. TermiooOMeH npu MonepeyHoM
HaBbIKAMU pacuera | 3aKOHOMEPHOCTH IpolieccoB | o0TekaHuu Tpyd u TpyOHbIx myukoB (KoHnTponbHas pabora)
MPOIIECCOB THAPOJIMHAMUKHU | CBOOOHOM U BEIHYXJIeHHOH | TerurooOMen npu cBo6oaHON KoHBeknu (KorTponsHas padora)
u TerutooOMeHa B | 0iHO(a3HOM KOHBEKIIUH Tennooomen npu konaeHcanuu mapa (KontpoasHas padora)
SHEPreTUYECKOM Maremartuueckoe onucanue | Teruooomen npu kunenuu (KontpoasHas padbora)
o0opynoBaHUU 1 MoJienu IByX(a3HbIX cpen | BnusiHue nmepeMeHHOCTH CBOMCTB TEIJIOHOCHUTENS M CBOOOTHOM KOHBEKIIHH

METO/IbI TEOPUHU TIOTO0US
11 00001IIeHUS
Pe3yIbTATOB ONBITHOTO
UCCIIeIOBaHMs TEII00OMEHa
3aKOHOMEPHOCTH TPOIIECCOB
BBIHYXKJICHHON 0JTHO(a3HOIMA
KOHBEKIIHH TTPH
W3MEHSIOIINUXCS
TeI0(QU3NUECKUX
CBOMCTBAX KHUJIKOCTH
3aKOHOMEPHOCTH
TETI000MeHa Npu
KOHJICHCAIIMH W KUTICHUU
MaTeMaTHYeCKOe OMMCaHUE
MPOIIECCOB TEIUIO- U
MaccooOMeHa

YMers:

paboTaTh ¢ JTaHHBIMU O
TeMI0(QU3NUECKUX

Ha TertooomeH. Termooomen npu CKJ. MaTeHCHpUKAIMsT KOHBEKTUBHOTO
TerioooMeHa. MoJienu U MaTeMaTu4eckoe ONMCaHue IByX(ha3HbIX CHCTEM
(Komnoksuym)

TennooOMeH npu koHAeHcanuu. Ouznyeckre 3aKOHOMEPHOCTH KUTIEHUS U
pacuet tertoodOMena (Komioksuym)

TemnnoBoii pacuer TeriooOMeHHbIX anmnaparos (KoHTposabHas pabora)
TenooOMeH npu BBIHYKJACHHOM O0TEKaHUM IJTIOCKOM TUTacTUHBL. Pacuet
CpeAHEMAcCCOBOM TeMmepaTypbl IPH TEUEHUH KUIKOCTH B TPyOax
(KontponbHas pabota)

TennooOMeH B morpancioe; cBoO0AHas KOHBEKIMs. TenaooOMeH B KaHajIax
(KomnokBuym)

Koadduument rermnooraaun; maremarndeckoe onucanue TMO; MeTo bl
nono6us (Komiokuym)




CBOMCTBaXx BEIIIECTB,
HEe0OXOJIMMBIX B pacyeTax
TeruiooOMeHa

MIPOBOJUTH TEIJIOBOM pacyer
TETIO0OMEHHBIX aIlapaToB
paccuuTHIBAThH
WHTEHCUBHOCTh
TerI000MeHa pu
KOHJICHCAIIUU

BBIOMpATh METOAMKY U
OCYIIIECTBIISITh pacyeT
TEMIEPATYPHOTO pexruMa
TETUTOBBIICIISFOIIIX
00BEKTOB

PacCUUTHIBATH JIOITYCTHMBIC
YPOBHH TEILIOBBIX MIOTOKOB
TIPY KUTICHUH JKUIKOCTH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
7 cemecTp

KM-1. Tensioo0MeH npH BbIHYKI€HHOM 00TeKaHHMH IJIOCKOH IIacTHHBI. Pacyer
CpeiHEeMAaCCOBOM TeMIIepaTyphbl IPH TEYCHHHU KUJKOCTH B TPydax

®opmbl peanuzanun: [TuceMennas padora

Tun koHTpoILHOrO MeponpusaTus: KonrponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mpoBegeHMsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa IpoOBOAUTCSA B
ayautopuu. Bpems BeinmosiHeHus - 1,5 yaca. CTyneHT HIODKEH pemuTh 3 3aJayd [0 TeMaM
"TeruiooOMEH TpH BBIHYKIEHHOM OOTEKaHWM IUIOCKOW IUIACTHHBI. Pacder cpemHeMaccoBOii
TEMIEPATyphI MPU TEUEHUU KUIKOCTU B TpyOax"

Kpatkoe coaep:kaHue 3a1aHus:
BrIOpaTh METOMKY M OCYIIECTBUTH pacyeT TeIUI00OMEHa MPU IPOJOIBHOM JIAMHHAPHOM H
TypOyJIeHTHOM 00TeKaHuM TacTUHBL. COCTaBUTh ypaBHEHHUE TEIUIOBOTrO Oananca. OnpenenuTh
CPEIHEMACCOBYIO TEMITEPATypy B KaHAJIE B PA3IIMUHBIX CCUCHHSX.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: BbIOMpPaTh METOIUKY U 1.Tonkas koHCTaHTaHOBAas JieHTa ceueHueM 0,1 MM Ha 5
OCYILECTBIISATh pacuer MM HarpeBaeTcs EKTPUUECKUM TOKOM cuiloil 1=20 A.
TEMIIEPATYPHOTO pexumMa DNEKTPUUECKOE COIPOTUBJIEHHUE | M JIEHTBI COCTaBIISIET
TEIUIOBBIACISIOINX 0OBEKTOB 1,0 Om. Jlenta o06TekaeTcst IpO10JIbHBIM IOTOKOM BOJIBI.

CkopocTb U TemnepaTypa HaOeraroIero nmoToka
coCTaBIAIOT cooTBeTcTBeHHO 0,5 M/c u 10 °C.
Omnpenenuts TeMneparypy NOBEPXHOCTH JIEHTHI Ha
paccrostHuAX 1,5 M OT mepeaHel KpOMKH.

2.11o xaHaIy TEIUIOBBIEISIIOIIETO AIEMEHTA IEPHOTO
peakTopa JABMKETCS BOJA 1Mo naBieHueM P = 8 MIla.
Juamerp kanana d = 8 mm u ero amuna | = 2,5 M. Pacxon
Bozbl G = 0,12 kr/c. Temmnepatypa BoabI Ha BXOJIE B
kaHan 190 °C. OnpenenuTs TEMIEpaTypsl BOJIbI Ha
BBIXOJIE, €CIIM MPUOIMKEHHO MPUHATH TNIOTHOCTh
TEIUIOBOTO MOTOKA MOCTOSIHHOM IO JUIMHE KaHala u
paBHoO# (C = 620 kB1/M2. YuecTs 3aBUCUMOCTH
TEIJIOEMKOCTH BOJbI OT TEMIIEPATYPHI.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9




Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. Ko>pduiuenT Tennooraauu; marematuueckoe onucanue TMO; meToabl
nojpoous

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJILHOr0 MeponpusiTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mpoBeaeHHs1 KOHTPOJABHOrOo MmeponpusTHsa: IloarotoBka K KOJUIOKBHYMY
NPOBOJIUTCS CTYIEHTOM CaMOCTOSITEIIbHO BHE ayauTopuu. JlomkeH OBITh TOATOTOBIICH
IIMCbMEHHBI OTBET HA BONPOCHl KOJJIOKBUYMa B COOTBETCTBUM C BapuUaHTOM. 3alluTa
KOJUIOKBUYMa ITPOBOJUTCS] YCTHO B ayIUTOPUU BO BpPEMS 3aHATHUS.

Kparkoe cogepxxanue 3aganus:
Heo6xoanMo oTBeTHUTH Ha BOPOCH 10 TeMaM “KodppuiueHT TerooTaaun; MaTeMaTH4ecKoe
onrcanre TMO; MeToasl mogoous”.
OnwumuTte conep)anne 1 KIACCH(PHUKAIMIO 33]1a4 KOHBEKTHBHOTO TEIUI00OMeHa. B uem cBsi3b
MOJIEKYJISIPHOTO U KOHBEKTUBHOTO IIEPEHOCA TeIlIa B ABKYILEHcs xunkoctu? Jlaire
ompenenenue kodpurenTa reruooraauu, yncia Hyccenpra. Onummure KauecTBEHHbIE
3aKOHOMEPHOCTHU M pacueTHble (POPMYJIbI AJIs TEMI000MeHa Mpu 00TEKaHUU IIIOCKON
IUTACTUHBI U JUIS TEYEHUSI B KPYTJIbIX TpyOax.
3anumure o01yto (GopMy ypaBHEHHH COXpaHEHHs ITPU SIJIEPOBOM METO/I€ ONUCAHMUSL.
3anuiuTe ypaBHEHHE COXPaHEHMsI MacChl (HEPAa3pbIBHOCTH); YPAaBHEHUE COXPAaHEHUS
MMITyJIbCa; YPaBHEHUE COXPAHEHUS SJHEPTUH B JBUKYIIEHUCS CPENlE; YPABHEHUE COXPAHEHHUS
Macchl KOMIIOHEHTa B OMHapHOU cMecu. Onumute BiausiHuEe AUGE Y3MOHHOTO TTOTOKA MACCHI
KOMITIOHEHTa Ha MEPEHOC UMITYJIbCa M SHEPTHH B OMHApHOM cMecH. B ueM cocTouT aHanorus
IIPOLIECCOB MEPEHOCA UMITYJIbCa, SHEPTUU U MACChl KOMIIOHEHTa B cMecu?
Maiite onpenenenue noaodus gpusnueckux spiaeHuit. Chopmynupyiite TeOpeMbl TEOPUU
nosnobust. Onummure GU3NUECKUd CMBICI YHCEN OA00HS B MEXaHUKE 0JTHO(A3HbBIX U
IBYX(a3HbIX CUCTEM, B Ipolieccax KOHBEKTUBHOTO TEIUIO- U MaccooOMeHa. Chopmynupyiite
OCHOBHBI€ MTOJIOKEHHS TEOPUN PA3MEPHOCTEM.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: 1.1. YeM oTnuy4aroTCsl BHEIIHUE U BHYTPEHHUE 33J]Ja4d KOHBEKTHUBHOIO
MaTeMaTHYECKOe TermIoo0MeHa?

OIHCaHue 2. [lepeuncnure mpu3HaKu, MO0 KOTOPBIM CTPOUTCS Kilaccuuxaims
IPOLIECCOB  TEILIO- MPOIIECCOB KOHBEKTUBHOTO TEIMJIO0OMEHA.

U MaccooOMeHa 3. Kak cBsi3aHbl MOJIEKYJISIPHBIN 1 KOHBEKTHUBHBINA TOTOKH YHEPTHH B

cilyyae cTaOMIM3MPOBAHHOIO Terjoo0MeHa B KaHane?

4. Yto Takoe TOJIIMHA 3KBUBAJIEHTHOU IUIEHKHU? B kakoi Mepe 3Ta
BEJIMYMHA OTIpesieNsieT GU3nIecKuil cMbICT K03 duimenTa TennooTiaun
(KTO)?

5. Kak 3aBUCHUT TONIIMHA IOTPAHUYHOIO CJIOS OT KNUHEMAaTH4YECKON
BSI3KOCTH )KuAKocTu? Kakoit ko3 huiineHT nepenoca urpaet
AQHAJIOTUYHYIO POJIb B MIPOLECCaX TEII000MeHa?

6. Kak n nouemy nsmensiercs KTO no qymHe miiacTuHbsl npu




JAMUHAPHOM M TYpOYJICHTHOM PEKHUMaxX TEYCHHS B TOTPAHUIHOM CJIoe?
7. Kakoe conepkanue uMeeT ypaBHEHHE TEIUIOBOTO OaaHca s
TeriooOMeHa B KaHane?
8. Kakue gncna momo0us MCIONB3YIOTCS ISl OMMMCAHUS TEIUI00OMEeHa B
Ha4aJIbHOM YYaCTKe KPYTJION TpyObl TP JIAMHHAPHOM TCUCHUU?
3HaTh: METO/IbI 1.3anosHuTe TA0IUIY:
TEOpUHn og00us 3anuck yepes
JUTS 00001IEeHns OTHOLIEHHE
pCSyJILTaTOB CIJI/TEIJIOBBIX
OIIBITHOTO NMMOTOKOB/IIOTOKOB
HCCIIeIOBAHHS Yucao mogodous | O6o3nauenue | CooTHOIIEHHE | MacC
TeriooOMeHa KOMNOHEHTOB
pa3TuYHOM
¢usnueckon
NPHUPOJIbI
1 Yucno
Peitnonpaca
2 | Yucno Opyna
3 | Yucno Bebepa
4 Yucno
Apxumena
5 | Yucno JkkepTa
6 | Uucio CranroHa
7 | Yucio Panes
Ywucao Iexne
8
(muddy3uonnoe)
9 | Yucno Hlepyna

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-3. Tensioo0MeH npu TedeHuu B Tpydax. Tennoo6MeH npu nonepevyHoM o0TeKaAHUM
TPYO U TPYOHBIX Iy4YKOB

®opmbl peanusanuu: [lucbMenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpustusi B BPC: 15
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IIpoueaypa npoBeleHHs] KOHTPOJbHOro Meponpusitusa: KoHTponbHas paboTa mpoOBOIUTCS B
ayautopuu. Bpems BeimosnHeHus - 1,5 waca. CTymeHT NODKEH pPEmMTh 3 3aJayd MO0 TeMaM
"TerumooOMeH npu TeyeHuu B TpyOax. TermooOMeH mpu nmonepeyHoM o0TeKaHUH TPYO U TPYOHBIX
My4KOB"

KpaTtkoe conepkanue 3a1aHusi:
BbIOpaTh METOAMKY M OCYIIECTBUTH pacyeT TEIIO0OMEHA IPU BBIHYKJICHHOM TCUCHHUH
XKUJKOCTU B TpyOe. BIOpaTh METOMUKY U OCYIIECTBUTH pacdeT TEII000OMEHa MPY BHEITHEM
MOTNIEPEYHOM OOTEKaHUU TPYO M TPYOHBIX ITyYKOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: BbIOMpATh METOAMKY U 1.CranpHas TpyoOa (258%4mm, Ct. 20, A = 40 B1/(M'K))
OCYIIECTBIISATh pacuer TEIUIOTPACCHI TOPSYETo BOIOCHAOKEHUS IITMHON 50 M
TEMIIEpaTypPHOTO pexuMa IIPOJIOKEHA Yepe3 HKEJIE3HOAOPOKHBIE ITyTU MO
TEIUIOBBLACTSIONIUX 00bEKTOB acTakaion Ha oTKpbITOM Bo3ayxe (16 = 0 °C). Ha Bxozae B

ATOT Y4aCTOK TEIUIOTPACCHI TeMIIepaTypa BOJIbI paBHA
100 °C u ckopocTs ee apmwxenus 0,05 m/c.
KoaddutmeHT TermnooTaauu ¢ BHENTHEH TOBEPXHOCTH
TpyOBI coctapmsieT npu 3ToM 20 Bt/(M2-K). Beruucautsb
TEMIIepaTypy BOABI B KOHIIE YKa3aHHOTO y4acTKa
TEIUIOTPACCHI, & TAKXKE CPEAHHE IO JITTMHE TeMIIepPaTyphl
BOJIBI U CTCHKH TPYOBI.

2.DKOHOMai3ep KOTEJIbHON YCTAaHOBKHU U3TOTOBJIEH U3
CTaJbHBIX IIAAKUX TpyO auamerpom d2/d1 = 37/30 mwm,
PaCMOIOKEHHBIX B IIIAXMAaTHOM MOPSIKE C
OTHOCHUTEIILHBIM ITONIEPEYHBIM U TIPOIO0THHBIM IIIArOM
s1/d = 2,0, s2/d = 1,5. Yucno nonepeyHbIX psaoB TpyO
o xofy rasa Z = 6. TemnepaTtypa JIMOBBIX I'a30B Ha
BXO/JI€ B 9KOHOMaif3ep paBHa Txx1 = 600 C, BeIxoae U3
Hero Tx2 =400 C, a ckopocTb B y3KOM CEYEHUH ITydKa W
= 12 m/c. Haiitu o61myto JUIMHY TpYO, €CIIU U3BECTHO,
YTO TEMJIOBOM MOTOK, EPEAABAEMBII BOJE,
npoTekaroieit BHyTpu Tpyo, Q =32-10"3 Br, a
TeMIepaTypa HapyKHOM cTeHkH TpyOsl Tc = 230 C.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyIOBIETBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
11




KM-4. Tensioo0MeH npu ¢BOOOIHOH KOHBEKIIUU

®opmbl peanauzanuu: [luceMennas padora

Tun koHTpoabHOro MeponpusTus: KonrponsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHrtponpHas paboTra mpoBOAUTCA B
aynutopuu. Bpems BeimonHenus - 1,5 yaca. CTyneHT JOJKEH peuTh 3 3aJayd 10 TeMam
"TermooOMeH npu cBOOOHOM KOHBEKIIUH"

Kpartkoe conep:xanue 3aganus:
Br16paTh METOAMKY U OCYIIECTBUTH pacueT TeI1o00MeHa Mpu CBOOOIHON KOHBEKITUH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: BbIOMpaTh METOJIUKY U 1. Kuprinuu BBIHUMAIOT U3 TIeUH Ui 00KUra Mpu
OCYILIECTBJIATH pacuer temriepatype 420 °C 1 0XJIaXIal0T B TOKOSIIIEMCS
TEMIIEpaTypPHOTO pexnma Bo3ayxe mnpu temmeparype 30 °C. Beicora kupnuua 10
TEIUIOBBLICISAIONUX 00ObEKTOB CM, a pa3mepsbl ero ocHoBaHus 147 cm. Paccuutars

TEIUIOBOI MOTOK OT KUPIHYa B pe3yibTaTe eCTECTBEHHON
KOHBEKIIMH Cpa3y MOCIe U3BJICUCHHS U3 reun. Kuprnau
JIeKaT Ha TETIOM30JUPOBAHHOM MOBEPXHOCTH.
2.ITapoBas Tpy0a IpOXOJUT BEPTUKAIBLHO YEPE3
nomenieHue. Temreparypa HapyHOU MOBEPXHOCTH
TpyOs! 60 °C, a TemnepaTypa HEMOJBUKHOIO BO3lyXa B
nomemienuu 20 °C. HapyxHblit auametp TpyOsl 68 MM, a
JUIMHA €€ y4yacTka B nomerienuu 3,4 m. Onpenenutb
TEIUIOBOM MOTOK OT TPYOBI B YCIOBUSX CBOOOAHOM
koHBekmuH. [Ipenmonaras, 4To CTCHBI TOMEIICHUS
MOJIHOCTHIO TETNIOM30JIUPOBAHBL, @ €T0 00BEM COCTABIISAET
900 m3, paccunTaTth, 3a KaKo€ BpeMs TeMIeparypa
BO3/1yXa B MOMEIIEHUH MOoBbIcUTCs Ha 1°C.

3.0xoHHas pama ¢ IBOWHBIM OCTEKJICHHUEM COCTOUT U3
JBYX CTEKOJ TOMIIMHOM 0,5 cM Kaxa0e, pa3IeIeHHbIX
CJIO€M BO3/1yXa TOJIIMHON 5 cM. OnpeienuTh TerI0BOM
MOTOK Yepe3 pamy, Korja TemrepaTypa HapyKHOM
MMOBEPXHOCTU BHEIIHETO cTekiIa pambl paBHa —10 °C, a
TeMIepaTypa BHYTPEHHEH MOBEPXHOCTH APYroro CTeKia
20 °C.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIISIETCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-5. Tensioo0MeH B morpancioe; cBo0o1Hass KOHBeKIUs. Tennoo0mMeH B kaHaJIaxX

®opmbl peaquzanun: CMmemanHas Gopma

Tun KOHTPOIbHOT0 MeponpusiTusi: Komoksuym

Bec konTpoabHoro meponpusitusi B BPC: 35

IIpouenypa mnpoBeaeHHsI KOHTPOJIbLHOr0 MeponpusaTusi: I[loAroToBka K KOJUIOKBUYMY
MPOBOAMUTCS CTYACHTOM CaMOCTOSITEIbHO BHE ayauTopuu. JlomkeH OBIThb MOJArOTOBIICH
NUCbMEHHBIM OTBET Ha BOIIPOCBHI KOJIJIOKBUYMa B COOTBCTCTBHU C BapHAHTOM. 3aIHI/ITa
KOJUTIOKBUYMa IIPOBOJUTCS YCTHO B ayAUTOPUU BO BPEMS 3aHSITHUS.

Kparkoe cogepxanue 3agaHus:
Heo6xonuMo 0TBETUTH Ha BOIPOCHI 0 TeMaM “TernooOMeH B OrpaHcioe; cBoOoAHas
KOHBEKIUA .
3anuIuTe CUCTEMY YPaBHEHMH TEMIIEPATypHOTO MOrpaHu4yHoro cios. Ilposeaure ananus
TEI1000MeHa IpU JaMUHAPHOM T€YEHHMH B IIOIPAHCIIOE METOAAMU pa3MepHocTeil. BeiBenure
COOTHOILIEHUS JUIsl ONMCAHUS TEIUI000OMEHA NP JIJAMUHAPHOM OOTEKaHUU U30TEPMUYECKOM
riactulbl. [IpoBenuTe ananus npenenbHbIX 10 ynciay Ilpanamis cioyyaes.
Kak ocymecTBiisieTcst nepexo/i K TypOyJI€HTHOMY PEXXUMY T€UEHUS B IOTPAHUYHOM CJIOE U B
kaHanax? B yem cocToAT OCHOBHBIE PE3yJIbTaThl TEOPETUUECKOIO aHAIN3a YCTOWYUBOCTU?
Kakue ¢akTopsl, BIUAIOIINE HA IEPEX0]] K TypOYyIEeHTHOMY TeueHuto, Bbl 3Haere? 3anumure
OCpEJIHEHHbIE YPaBHEHMsI IBUYKEHUS U SHEPTUHU AJIsl TypOyJIeHTHOro TeueHus. Yto takoe
KaXYIIHecs HAIPsDKEHUS TypOYJICHTHOTO TPEHUS, TypOyJIeHTHBIH TeI10Boi NoTok? Onummre
CTPYKTYPY NPUCTEHHON TypOyJIEHTHON 00J1acTH.
B 1ueMm cocTouT MexaHu3M TypOyJeHTHOro nepeHoca umnyibca? Kakue meToas! ero
MoienrpoBaHus Bel 3Haete? B uem coctout aHanorus PeliHonb/ca s TeriooOMeHa npu
TypOyJIEHTHOM T€YEHHUHU B IIOIPAaHUYHOM Clloe. B ueM cocTouT ee MoJepHU3NPOBAHHBII
BapHaHT (AByxcioiiHas cxema)? [IpuBenure pacueTHble COOTHOLIEHUS AJIs TEMIOOTJAuH.
Onumute TEMI000MEH MpH MONEPEeYHOM 00TEKaHUH OJAMHOYHOTO [IMIIMHJIPA U IIYYKOB TPYO.
[TpuBenuTe MaTeEMaTUYECKOE ONTMCaHHE CBOOOJHONM KOHBEKIIMH. B yem cocTouT npubnuxenue
Bbyccunecka? Uemy paBHseTCs MakCUMajlbHasi CKOPOCTb CBOOOIHON KOHBEKIMHU? YTo Takoe
CBOOOJHOKOHBEKTUBHBIN MOTPaHUYHBIN CJION Ha BepTHKaNbHOM TuiockocTu? Kak paccunrarh
K03 pHLIMEeHTa TEMTI00TIaYM TPU JTAMUHAPHOM U TypOYyJIeHTHOM TeueHuHn? OnuimuTe
CBOOOJHYIO KOHBEKIIMIO Y TIOBEPXHOCTU TOPU30HTAIBHOIO MIIMHJpPA U chepbl. Onuiure
CBOOO/IHYIO KOHBEKIMIO Ha TOPU30HTAILHON TNIOCKOCTH, B IPOCIOWKAX U B 3aMKHYTBIX
o0beMax.
HeobOxonnMo oTBeTUTH Ha BONpOCH 10 TeMe “TemooOMeH B KaHanax .
3anumure MaTeMaTH4ecKoe OMUCaHKe TemI000MeHa B KPYIJIbIX TpyOax. 3anuIIuTe ypaBHEHUE
TEIUIOBOTO OanaHca, JaiiTe onpeaesieHns CpeITHEMacCOBOM CKOPOCTH U TeMIepaTypsl. B uem
HPOSIBIIAIOTCS 0COOEHHOCTH CTAOMIM3UPOBAHHOTO TEMIOOOMEHA MPU ITPAHUYHBIX YCIOBUSAX 2-
ro pona? BeiBenure ypaBHEHUS 1715 Npoduiel CKOPOCTH, TEMIIEPATYPbI, TEIJIOBOI0 OTOKA
IpY JJaMUHApHOM U TypOyJeHTHOM TeueHuu. BriBenure unterpan Jlaiiona. BeiBenute
YpaBHEHHS, OMKUCHIBAIOLINE CTA0MIN3HUPOBAHHBIN TEIIOOOMEH MpHY JTAMUHAPHOM T€UEHUU.
BriBeuTe ypaBHEHUs, OMKMCHIBAIOIINE CTAOMIN3UPOBAHHBIN TEINIOOOMEH NpU TYpOYJIEHTHOM
Te4eHUU. B 4em coCcTosAT pe3yabTaThl TEOPETUUECKOTO aHAN3a I HEMETAITTHYECKUX
KHUJIKOCTEH U )kuakux metamios? [IpuBenure pacueTHbie GOPMYIIHI.
BriBeauTe ypaBHEHUs, ONMCHIBAIOLINE TEIIJIOOOMEH MPH JIAMUHAPHOM TEUEHUH KHUJIKOCTH B
HAYaJIbHOM TEPMUYECKOM Y4acTKe Kpyrioi TpyObl. ONHUIINTE OCHOBHBIE 3aKOHOMEPHOCTH
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TerI000MeHa Ha HAYaIbHOM THIPOJMHAMHYECKOM YJacTKe M Ha Ha4aJbHOM Y4acTKe MPH
TypOyJE€HTHOM TE€UECHUHU.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:
IIPOLIECCOB
BBIHYKJICHHON
KOHBEKIIMH

3aKOHOMEPHOCTH
cBOOOHOM u
oHO(a3HOM

1.1. Cucrema ypaBHEHHI TUHAMUYECKOIO
MOTPAaHUYHOTO cJ10s (TosioxkeHus Teopun [panatis,
pe3yabTaThl MPUIIOKEHHS K IBYMEPHOM I/71 3a1a4e).

2. OcHOBHOE coJiep)KaHUE U PE3YJbTAThl 3a/1a4H
bnaszuyca (aBToMO1€1bHOCT, METOAMKA aHAIIN3A,
poduIb CKOPOCTH, CKOPOCTH TEUEHUS MPU MAJIBIX 1),
¢busnueckuii cmpica Bennunsl f'(0)).

3. TypOyneHTHBIH epexoa Kak pe3ynbTar NoTepu
YCTOMYMBOCTH JIAMUHAPHOI'O T€YEHHU (IIOCTaHOBKA
3a/1a4, Ka4eCTBEHHBIN aHAIN3 HEHTPAIbHOW KPUBOM).
4. Ilenb nony4eHUs U BbIBOJ OCPEAHEHHBIX YPaBHEHUN
TypOYJEHTHOTO ABM)KEHUS U TETNIOOOMEHA.

5. Meronp! onpenenieHus: TypOyJICHTHOW BA3KOCTH U
TypOyJIECHTHON TEMIEepaTypOIPOBOIHOCTA HA OCHOBE
9KCIIEPUMEHTAJIbHBIX U3MEPEHUH.

6. CTpykTypa MpUCTCHOYHOH TYpOYIICHTHOM 00JIaCTH,
o0ocHOBaHUE JOrapuhMUUECKOTO MPOPUIT
TEMIEPATYypPHI.

7. Knaccuueckas ananorus PeitHonbca.

8. I'mapoauHaMuKka npu MonepeyHoM 00TEeKaHUH
OJIMHOYHOTO LWJIMHAPA IPU PA3IUYHBIX YHCTAX
Peiinonpxca.

9. CpaBHeHHME KOPUJIOPHBIX U IAXMATHBIX ITYYKOB TPYO
10 3aKOHOMEPHOCTSIM T'MJIPOJJUHAMUKY U TEIJIO0T/1auH;
n3meHerre KTO no riryOuHe myykos.

10. O6ocHoBanue npudmmxkenus byccunecka s
TETIOOT/Ia4YM ITPU CBOOOTHON KOHBEKIIHH.

11. IlpubnuxkeHHOE pelieHue 3ajauu o TemI000MeHe
IIPU JJAMUHApHOW CBOOOTHON KOHBEKIIUHU Y
BEPTUKAIbHON IIOCKOCTH, PaCYETHBIE (POPMYJIBI.

12. CBoOoaHAsT KOHBEKIIHS Y TTIOBEPXHOCTH C(EpHI.
MunumaneHoe unciio Hyccenpra.

2.1. JonyuieHus, OObIYHO HCIIOJIb3YEMBbIE MTPH
(hopMyJIPOBKE MAaTEMAaTUYECKOTO ONTUCAHUS
Ter1oo0MeHa B Kpyriioi Tpyoe. K kakuMm yrpormieHusm
MPUBOJUT NPUOIIMKEHUE TTMHHON TPYObI?

2. Tenyonepenayua uepe3 CTEHKY TPYObI; 3aBUCUMOCTb
BH/JIa TPAHUYHBIX YCJIOBHI JUIs TETIJIOOT/AAYH B TpyOax oT
COOTHOILIEHUS SHTAIBIINI MacCOBOTO pacxoja (BOJISHBIX
SKBHUBAJIEHTOB) TEIJIOHOCUTENIEH B TEMJIO0OMEHHUKAX.
3. CtaOunu3upoBaHHBIN TEMII0O0OMEH MPH JJAMHUHAPHOM
TEYCHHUH XKHUJIKOCTH B KpyTJioi Tpybe pu gc=Const:
npo¢ UM TEMJI0OBOTO MOTOKa U Temneparypsl, KTO.

4. KauecTBeHHBIN aHANNU3 NpopuiIel TeMIepaTypsl IpU
CTaOMIIN3UPOBAHHOM TEIJIOOOMEHE B YCIOBUAX
TypOyJIEHTHOIO T€UEHHUs B KpYyTiion Tpyoe (BiusiHue Re u
Pr).

5. AHanu3 pe3ynbTaTOB pacyeTa CTaOMIN3UPOBAHHOTO
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TerI000MeHa Mpu TypOyJIEHTHOM TEUYCHHH B TPYOE;
TETIO0TAa4a MPU TypOyJIEHTHOM TEUCHUH SKUIKHX
METAaJUIOB.

6. TeruiooTaua B HAYaJIbHOM TEPMHUECKOM yYacTKe
KpYIJIOH TpyObI IpH JaMUHAPHOM TeueHuu u c=Const.
7. Terio00MeH B Ha4aJIbHOM I'MIPOIMHAMUYECKOM
y4JacTKe KpyrJioil TpyObl Py JIAMUHAPHOM TEUCHHHU:
o0IIKe TONI0KEHHUs, COOTHOUICHHUS JJTMH HA4aIbHOTO
TEPMUYECKOT0 U THPOANHAMHUYECKOTO YYaCTKOB,
ciydaii Pr nopsiaxa 1.

8. TeriooOMeH B HauaJIbHOM I'MIPOAMHAMUYECKOM
y4JacTKe Kpyriioi TpyOsl Ipu TypOyJIEeHTHOM T€YECHUH B
YCIOBHSAX IJIABHOT'O BXOJA.

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTJIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

8 cemectp

KM-1. TenJioBoii pacyeT Tenj1000MeHHBIX aNlapaToB

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpOBOJIUTCS B
ayautopuu. Bpems BbeimonHeHus - 1,5 waca. CTyA€HT [OODKEH pEIIUTh 3 3aJa4d IO TeMeE
"TeroBoii pacyer TenI000MEHHBIX anmnapaToB'.

KpaTKOC CoA€cpKaHME 3alaHUA:
BBI6paTB MCTOIUKY U OCYIICCTBUTDH TEIJIOBOM pac4deT TEIIO0OMEHHBIX armaparTos.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb:  IpOBOJAUTH  TEIJIOBOMA 1.TpyOuartslif TeruiooOMeHHUK cocTouT U3 410 Tpyo
pacuer TEMI000MEHHBIX nuameTpoM 20 MM U UMEET MOBEPXHOCTh TEII000MeHa
anmnaparoB 48 m2. B HeMm HarpeBatotcs 85,5 1/4 Boasl o1 77 110 95

°C. I'peronieit cpenoit ABISIETCS HACBHIIEHHBIN BOJASTHON
nap npu u3ositounom nasiernn 0,43-105 [a. Haiitu
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KO2(pPUIMEHT TEII00TAauH K mapy. TermmooOMeH B
TpyOax cuuTaTh CTAOMIN3UPOBAHHBIM, TEPMUUECKUM
COIPOTUBIIEHUEM CTEHKH NpeHeOpeyb.

2.HaiiTu miomas NOBEPXHOCTH TEIIO0OMEHa
WCHIApUTEIs, MPOU3BOAUTEIHLHOCTH KOTOPOTO 110
BTOpUYHOMY mapy 2,4 kr/c. JlaBieHue BTOpUYHOTO mMapa
0,5 MIla. Temnieparypa BOJibl Ha BXOJIE€ B UCIAPUTENb
paBHa TEMIIEpAType HAChILLEHUS. [ peromen cpenoi
SIBJISIETCSI CYXOM HACBILIEHHBIN map npu nasieHuu 0,7
MIlIa. KoneHcar rperomero napa B iCnapuTese He
nepeoxsaxaaercsa. Koagduiment reronepenauu paBeH

1800 B1/(M2*K).
YMerh: paboTath C JaHHBIMH O 1.B BepTUKanbHOM KaHalle quaMmeTpom 4,57 mm
TETUIO(PU3UIECKUX CBOICTBax uccienoBaics TeroooMeH npu teuenun azota CKJ]
BEIIECTB, HEOOXOTUMBIX B (p=3,5 MIla). DxcriepuMeHTbI OBLTH MPOBEACHBI MIPH
pacuerax TerooOMeHa MacCOBBIX cKopocTsx 28,1 u 42 kr/(M2*c) ¥ TUIOTHOCTH

TEIJIOBOTO MoToKa Ha creHke 6800 Bt/m2. Onpenenure
3aBHUCHMOCTH KO3 PHUIMCHTA TETUIOOTIAYH OT
CPEIHEMACCOBOM IHTAIBIINHU KUAKOCTH B AHANa30HE OT -
25 xJIx/xr mo 125 xJx/Kr.

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIMOJIHEHO

KM-2. Briusinue nepeMeHHOCTH CBOICTB TENJIOHOCUTEJISI M CBOOOTHON KOHBEKIIUM HA
Tensioo0MeH. Tensioo0men npu CK/I. UHTeHCH(pMKAIMA KOHBEKTHBHOIO TeNJIOO0OMEHa.
Mopaenu u MaTeMaTH4YeCcKoe ONMUCAHME ABYX(PA3HBIX CUCTEM

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJbHOrO MeponpusaTHsa: [loAroroBka K KOJJIOKBUYMY
IOPOBOJIUTCS CTYJAEHTOM CaMOCTOSITENIbHO BHE ayauTopuH. JlomkeH OBITH TOJATOTOBJIEH
NUCbMEHHBIH OTBET Ha BONPOCHl KOJJIOKBUYMa B COOTBETCTBUM C BapHaHTOM. 3alliuTa
KOJJIOKBHYMa ITPOBOJUTCSI YCTHO B ayIUTOPUU BO BpPEMS 3aHATHUS.
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KpaTkoe conep:kanue 3a1aHus:

Heo6xoaumMo 0TBETHTH Ha BOIIPOCHI 110 TeMaM “‘BIusiHIE TepeMEHHOCTH CBOMCTB
TETUIOHOCHUTENSI U CBOOOTHON KOHBEKIIMU Ha TerooomeH. Terooomen mpu CK/I.
HNHuTeHcudukanus KOHBEKTUBHOTO TETIOOOMEHa™ .

B 4yem cocTout BiMsHUE TIEPEMEHHOCTH CBOMCTB KHJIKOCTH Ha TEIUIOOOMEH IIPU TCUCHHUH B
TpyOax KaneabHBIX )KUJIKOCTEH U ra3oB? B ueM cocTouT BiusHUE CBOOOIHON KOHBEKIIUU HA
TETIO0OMEH IPU BBIHYKJACHHOM TEYEHUH KUAKOCTEH B TpyOax pa3nyHON opueHTanuu?
Onunmre 0OCHOBHbIE 3aKOHOMEPHOCTH TEINIOOOMEHA B 0IHO(A3HON CBEPXKPUTHUECKOMN
obmactu. Kakue meToap! MHTEHCH(PUKALIMU TPOLIECCOB 0JHO()A3HOTO KOHBEKTUBHOTO

teriooOmena Bl 3Haere?

Heo0xonnMo oTBETUTH Ha BOIIPOCHI 10 TeMe “Mojieny 1 MaTeEMaTHUECKOE OIMCAaHUE

IBYX(a3HBIX CUCTEM .

[TpuBeauTE MaTEMaTHYECKOE OMMCAHUE U MOAEITH IBYX(a3HBIX Cpel. 3amUIInTe
YHUBEPCAJIbHBIE YCIIOBUSI COBMECTHOCTH Ha MeX(a3HbIX I'paHMIIAX: BBIBOJ B 001IeH (opme,
3aMMch I IOTOKOB MacChl, UMITYJIbCa, SHEPTUU U MacChl KOMIIOHEHTA B cMecH. Kak nmoiay4uurs
ypaBHEHHE JJIsi CKOPOCTH IpaHULlbl pazjena ¢ga3? 3anuinTe yHUBEpCcalbHbIE YCIOBUS
COBMECTHOCTH B CUCTEME OTCYeTa HaOroaaTens. 3aluInTe ClIeLUalbHbIE YCIOBUs
COBMECTHOCTH JUIsl IPOLIECCOB TEIIOMaccooOMeHa. B ueM cocTouT HepaBHOBECHOCTh Ha
MexQa3HbIx rpaHunax? B yem cyTh kBazupaBHOBecHOro npubmmxenus? [puseaure
KOJINYECTBEHHBIE XapaKTEPUCTUKU BYX(ha3HbIX NOTOKOB. ONMUIINTE TOMOI'€HHYIO MOJIENb.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: 3aKOHOMEPHOCTH
IIPOLIECCOB BBIHYKJICHHOU
olHO(a3HOM  KOHBEKIMH  HpHU
U3MCHAIOIIUXCSL TGHJIO(i)I/BI/ILIeCKI/IX
CBOMCTBAX KHUJIKOCTU

1.1. Kak uzMeHsieTcsi MaTeMaTH4E€CKOE OMUCAHUE
TETII000MEHa B TpyOe MpH MepeMEHHBIX
TEIO(PU3MUECKUX CBOWCTBAX KHUJIKOCTU?

2. [loueMy BiHsIHUE IEPEMEHHOCTH CBOMCTB I'a30B Ha
TEIMI000MEH U TPEHHE YUUTHIBAETCS C TOMOILBIO
«TemrepaTypHoro (akropa»?

3. Kak BausieT Ha TEII000MEH Ipu JIAMUHAPHOM
TE€YEHUU B BEPTHKAIbHOMN TpyOe COHaIlpaBiIeHHas
cBOOO/THAsI KOHBEKLUS?

4. Tlouemy npu TypOyJI€HTHOM T€UEHUU B BEPTUKAITHHOM
KaHasie Ipu HeOonbIIuX yrcnax PeifHonbaca BausiHUE
CcBOOOHON KOHBEKLIMU Ka4YECTBEHHO IPOTUBOIMOIOKHO
TOMY, YTO HaOJIt0JaeTCsl IpU JIAMUHAPHOM
BBIHYKJICHHOM T€UEHUU?

5. Kak u3zmensiercst n3o0apHasi TEIUIOEMKOCTh JKUIAKOCTH
U mapa npu NpuOIMKEHUN K KpUTHYECKON Touke?
N3menenue teroemkoctu CP rpu CKL.

6. Kak omnpenenstorcst 001acTu «11CeBI0KUIKOCTH,
«TICEBOra3a» U «1ceBao(a3oBoro nepexoaay amis
Bemtectsa npu CKJ1? 3akoHomepHOCTH Temo00MeHa B
9THX 00JIACTSIX.

7. Ilouemy MOBBIIIEHUE CKOPOCTH TEYEHUS
TETJIOHOCHUTENIEH He paccMaTpuBaeTcs 0OBIYHO Kak
croco0 MHTeHCU(UKALUU TeTIO0TAaun?

8. Kakue Tumbl 1 XapakTepHble MacIITaObl
MHUKPOCTPYKTYPHUPOBAaHHBIX TOBEPXHOCTEMN
WCTOJIB3YIOTCS JUIsl UHTEHCU(DUKALMKU TETUIOOTAAYH B
KarneJbHbIX )KUJIKOCTSIX?

3HaTh: MaTeMaTH4YECKOE ONMCAaHUE
U MOJIeNN JBYX(a3HbIX Cpejl

1.1. VI3 yero cocTOUT MaTeMaTUUECKOE OIMMCAHHUE Ta30-
JKUIKOCTHBIX CHCTEM?
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2. JIyist KaKuxX TapOoKUAKOCTHBIX CUCTEM MOJIXOAUT
MOJI€JIb Pa3/IeIbHOIO TEYEHUS U B YEM €€ OCHOBHBIE
MOJIOKEHUS?

3. YHuBepcalbHbIE YCIOBUSI COBMECTHOCTH — BBIBO/I B
obmeit hopme.

4. YHuBepcallbHbIE YCIOBUS COBMECTHOCTH ISl YACTHBIX
3ama4: ycioBus Pankuna—I rorouno; ha3oBsie mepexo bl
YMEPEHHOM MHTEHCUBHOCTH; HEMPOHHUIIaeMast
MTOBEPXHOCTb.

5. Ilouemy CKOpOCTh TpaHUIIBI pa3zaena a3 Tpedyer
crienuanbHoro onpenencHus? Kak ona Beipaxaercs,
€CJIM YpaBHEHUE IPAHUIIBI 33/1aHO AaHATUTUYECKHU?

6. Kakum 00pa3om KauyeCTBEHHBIN aHAIN3 TTOBEIACHUS
(GYHKIIUYM pactpeieieHust MOJICKYJ B raze y Mexha3Hoi
TPAHMIIBI TTO3BOJISIET OOBSICHUTH BOSHUKHOBEHHE
HEPaBHOBECHBIX 3P PeKTOB?

7. Kakoro Bu1a HEpaBHOBECHOCTb CYIIECTBYET MPHU
oOTekaHnu ra3oM TBepaoi nosepxHoctu? Ilpu kakux
YCIJIOBUSIX OHA CYIIIECTBEHHA?

8. Kak cooTHOCATCS MaccoBoe M 00BEMHOE PaCXOIHbBIC
MapOCOEPKAHMS TIPU HU3KUX MPUBEICHHBIX JaBICHUSX?
B kakux cimyyasx MaccoBO€ PacxXoJIHOE MapocoAepKaHHE
M OTHOCHUTEIIbHAS SHTAJIBIINS IIOTOKA — OJTHA U Ta JKE
BeJIMYHHA?

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJIS PEIICHHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CITH 3aJIaHue MMPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO

KM-3. TenjiooOMeH nNpu KOHAECHCAIIUM Napa

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHHs] KOHTPOJbHOro Meponpusatusi: KoHtponbHas paboTa mpoBOIUTCS B
ayautopuu. Bpemsi BbeimonHeHus - 1,5 waca. CTyA€HT [OODKEH pEIIUTh 3 3a7a4d IO TeMe
"TeriooOMeH MpH KOHAEHCAUY Tapa'.

18




Kpartkoe cogep:xanue 3aiaHus:
Br16paTh METOAMKY U OCYIIECTBUTH TEIJIOBOM pacyeT TeriooOMeHa MpU KOHIACHCAILIUH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: paccYuThIBaTh 1.0Onpenenuts k03 PULIUEHT TEMIOOTAYM TTPU
UHTEHCUBHOCTh TEIJIOOOMEHa Ipu KOHJICHCALIMX CYyXOTr'0 HACBIILIEHHOI0 BOJSHOIO Mapa
KOHJCHCALUU aTMOC(epHOTO AABICHHS HA HAPYKHOU MOBEPXHOCTH

TOPU3OHTAIILHOMN TPYOBI quaMeTpoM 16 MM u 1imuHOH 1 M
npu temrieparype creHku 80 °C. OnpenenuTs CpeaHIo0
10 MIEPUMETPY TOJILIUHY IIJICHKH, a TAK)KE TEIIOBOM
MOTOK M pacxo/ KOHJIEHcaTa.

2.Haiiti cpeiHIO0 TeMIIEpaTypy CTEHKH BEPTUKAIBHO
PaCTONIOKEHHOU TPYOBbI, B KOTOPOU MTPOUCXOIUT
KoHAeHcauus npu aasiaeHuu 1,55 Mlla, eciau uzBectHo,
gto XBX = 0,8, XBbix = 0,4, d = 16 mm, | =2.5 ™, cpennss
IUIOTHOCTH TEII0BOro moroka 1,3 MB1/M2.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-4. Tenyioo0MeH npu KUIeHUH

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTtponbHas paboTa mpoBOAUTCA B
aynutopuu. Bpems BemmonHenuss - 1,5 uaca. CTyneHT AODKEH pemnTh 3 3aJaud [0 TeMe
"TennooOMeH npu KuneHuu".

Kparkoe conepxxanue 3agaHus:
Br16paTh METOAMKY U OCYIIECTBUTH TEIJIOBOM pacyeT TeIiooOMeHa Npy KUIIEHUH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

VYMmeTh: paccCUUTHIBAThH 1.B cocyzae kunut Boja nox Aasienuem p = 0,2 MlTa.

JOMYCTUMbIE YPOBHH  TEILIOBBIX Pexxum kunenus my3blpbKoBbIi. YeMy paBHa MIOTHOCTh

MMOTOKOB TP KUTIEHUHU KUIKOCTH TEIUIOBOT'O OTOKA HA MMOBEPXHOCTH HArpeBa, €CiIu
Temneparypa cteHku cocyna 7c = 135 °C? Onpenenutsb
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KO2(DPUITMEHT TEII00TAaYN IPH KUTICHUH.

2.Ha Hapy>XHOI MOBEPXHOCTH TPYObI KUIHT BOJIA O
nmasiieaneM 3,3 MIla. ILToTHOCTE TEIIOBOIO IIOTOKA Ha
MOBEPXHOCTHU TPYOBI cocTaBmsieT 175 kBt/m2.
Onpenenuts TeMIepaTypy MOBEPXHOCTH TPYOBI: a) eciiu
MOBEPXHOCTD YHCTast; 0) €CIIM MOBEPXHOCTD TPYOBI
MOKPBITA OKCHJIHOM MJICHKOM, TEPMUYECKOE
COMPOTHUBIIEHUE KOTOPOH 7,75-107-5 °C-Mm2/BT. [1pun
pacuere NpUHATh, YTO 3@ CUET IIEPOXOBATOCTH OKCHUTHOM
TUIEHKH KO3 PHUIIMEHT TEIIO0TAaYH BO3pacTaeT B 2,5
pa3a o CpaBHEHHIO C KUTICHUEM Ha YHCTOM
ITOBEPXHOCTH.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE NMPSUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-5. Tenioo6mMeHn npu koHaeHcanun. @uznyeckue 3aKOHOMEPHOCTH KMIIEHUS U
pacuer Tenjoo0MeHa

®opmbl peanuzanun: CmemanHas Gopma

Tun koHTpoBLHOr0 Meponpusitusi: Kommoksuym

Bec koHTpOBbHOrO Meponpusitusi B BPC: 30

IMpoueaypa npoBedeHUs] KOHTPOJBLHOr0 Meponpusitusa: IloAroTroBka K KOJIJIOKBHYMY
IOPOBOJUTCS CTYJIEHTOM CaMOCTOSTENIbHO BHE ayaAuTopuH. JlomkeH ObITh MOJTOTOBIIEH
MACLMEHHBI OTBET Ha BOIIPOCHI KOJJIOKBUYMa B COOTBCTCTBHM C BapHAHTOM. BaHII/ITa
KOJIJIOKBHYMa ITPOBOJIUTCS YCTHO B ayTUTOPUU BO BPEMsI 3aHATHSI.

Kparkoe conepxanue 3a1aHus:
Heo6xoanMo oTBeTUTH HAa BOMPOCHI 10 TeMe “TernnooOMeH npu KOHISCH AU .
B 4yem cocToAT pa3nuuus IIeHOYHOHM U KanenbHoW KoHaeHcanuu? Onummre Terioo0MeH npu
IUIEHOYHOU KOHJIEHCALMU Ha BEPTUKAIBbHOM M10cKoCcTH (3a1aua Hyccenpra). 3anumure
COOTHOILEHUS JJIsl TEIIO0OMEHa MPU KOHAEHCAIIUU Ha TOBEPXHOCTU FOPHU30HTAILHOTO
uunuHapa. [Iposeaure ananus OCHOBHBIX nonylieHui B 3anade Hyccenbra. [Ipuseaure
pacueTHble (opMyIbl. ONUIINTE TEMIIO0OMEH MPU KOHJIEHCAIMH B YCIIOBUSAX TYpOYJIEHTHOTO
TEUEHUS IJICHKH. 3alyIInTe YpaBHEHUS s pacueTa TerI000MeHa py KOHICHCALUU
IBUKyLierocs napa. Kak paccuuteiBaercs TeIooOMeH MpH KOHJEHCAUU B TpyOax mpu
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TypOyJIeHTHOM TeueHHH ABYyX(a3Hoit cMecu? ONMUIIMTE KOHACHCAIMIO HA ITyYKax TpyO H

METO/Ibl €€ MHTECHCU(DHUKAITUH.

Heo0xonnMo oTBETUTH Ha BOIIPOCHI 10 TeMe “DU3ndecKre 3aKOHOMEPHOCTU KUIIEHUS U

pacuer TeriooomMeHa”.

OnumuTe ycaoBUs 3ap0oxkKIESHHUS TapOBOT0 3apObIIIa B 00bEMe IePErpeToil JKUAKOCTH U Ha
TBEP/I0M MOBEPXHOCTH HarpeBa. OMUIINTE POCT NAPOBBIX MY3bIPHKOB B 00BEME OAHOPOTHO
NEPErpeToil JKUIKOCTH: IPOBEINUTE aHATIU3 IIPEAEIIBHBIX» CXEM POCTa, 3alHUILNTE PELICHUS
JUISl IMHAMUYECKON MHEPLIMOHHOM U TEIUIOBOM YHEPreTUYECKOM cxeM pocTa. B uem cocrost
O0COOCHHOCTH pOCTa MpH OoNbIuX yrciax SIko6a? B 4em cocTosT OCHOBHBIE 3aKOHOMEPHOCTH
pocTa ¥ OTpbIBa NAPOBBIX MY3bIPHKOB HA TBEPOW MOBEPXHOCTU?

Onwumute “KpuByro KuneHus”. Kak paccunThIBaeTCs TEIUIOOOMEH MPH TUIEHOYHOM U
nepexoaHoM kuneHu? Kak paccuuTbiBaeTCs TEIII000MEH MPHU MY3bIPbKOBOM KHUIIEHUU B
007b1110M 00BEME (B YEM COCTOUT MEXAHU3M IIpOLIecca, 0OOCHOBAHUE PACUETHOIO YPABHEHMUS).
Onummre KpU3Kchl KUMeHus B 0osblioM oobeMe. Kak nmpoucxoauT xapaktep U3MEHEHUs
CPEHEMACCOBOM TEMIIEpaTyphl KHUAKOCTH, TEMIIEPATYPbl CTEHKH, PACXOJHOIO0 MAaCCOBOIO
napocoJiep>kaHus Mo JyinHe oborpeBaeMoro kaHana? Onumure Termioo0MeH Npy KUTIEHUU
KHUJIKOCTH B YCIOBHUSX €€ BBIHYKACHHOTO JIBMKEHUS. ONMUIINTE KPUZUC TEIIOOTIAYH TTPU

KHUIICHHUHU B pr6ax.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHOMEPHOCTHU
TeryI000MeHa TPU KOHJICHCALUU U
KUTICHUH

1.1. B kakom 1mana3zoHe TeMIlepaTryp BO3MOXKHa
KOHJICHCAllMs Iapa B XKuAKyo (a3y? B kakux
TEXHOJIOTUYECKUX IIPoIeccax UMEIOT J1eJI0 ¢ 00BEMHOM
KOHJIeHCcalueun?

2. Ilpu xakux nonyuieHusX pemanach 3anada Hyccenbra
0 KOHJIEHCAllUM Ha BepTUKaJIbHOH miockoctu? K kakomy
BHJly Ha OCHOBE 3THUX JOIYIEHUH yIIpouaeTcs
ypaBHeHue 3Hepruu (8.3)?

3. Ilo xakoMy 3aKOHY U3MEHSETCS TONIMHA TUIEHKH
KOHJIEHCaTa 1o BbIcoTe Iu1acTuHbl? Kak un mouemy
BIIUSIOT HA HEE TEMIIEPATYPHBIN HAIop,
TEIJIONPOBOJHOCTb JKUJKOCTH U I'PABUTALIMOHHOE
yCKOpeHue?

4. B xakoif yacTu pelieHne 3a/1a4u 0 KOHACHC AN Ha
BEPTUKAIBHON IUNIOCKOCTH OCTAETCS CIIPABENIUBBIM JUIS
KOH/ICHCAIlMH HA ITIOBEPXHOCTH FOPU30HTAIILHOTO
HUIMHApa? B ueM OCHOBHOE OTIIMYME ITUX ABYX 3aja4d?
5. Yem orimnuatores popmyisl 1 cpeaero KTO na
BEPTUKAJIBHOM IJIOCKOCTU U Ha TOPU30HTAIIBHOM TpyOe?
Kak cinemyer opueHTHpPOBATH OIMHOYHYIO TPYOY
OOJIBIION ATUHBI, YTOOBI 00ECTIEUUTH OONBIINN PACXOT
KOHJIEHCHpYyeMOro napa?

6. Kak pa3BuBaroTCs BOJHBI Ha IOBEPXHOCTH IUIEHKH ITPU
KOHJEHCAllMM Ha BepTUKaIbHOM cTeHke? Kakoe BiusiHue
OHH OKa3bIBAIOT HA TEIJIOOOMEH, KaK OHO YYUTHIBAeTCS B
pacuerax?

7. BeiBon ypaBHeHus i pacuera cpeanero KTO npu
CMENIaHHOM TEYEHHH IUIEHKU KOHJAEeHcaTa Ha
MPOTSKEHHON TOBEPXHOCTH.

8. Kak n3mensiercst KTO npu koHaeHcauu mnapa mno
JUIMHE KaHaja coriacHo (opmyne boiiko-Kpyxunnnna?
Kakum cniocoOom yaaercs moaJiepKuBaTh BHICOKHM
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ypoBeHb KTO B MHOT0OX0710BOM KOHA€HCATOpE?

2.1. [Nouemy 3apoapIil napoBoi a3kl MO yPOBHEM
XKHUJKOCTH BO3HUKAET TOJIBKO B METACTAOMIIbHOMN
(meperpeToii) ;KUJIKOCTHU?

2. Kak romoreHHoe 3apo/ipliieo0pa3oBaHUE pealn3yercs
B 9KcriepuMeHTax? Kakue neperpeBbl )KUIKOCTH IIPU
3TOM HE0OXOIUMBI?

3. Kak u moueMy cKka3bIBalOTCsl Ha TapooOpa30BaHUU
pEeXUMHBIE TapaMeTphbl (JaBJICHHE, TEIUIOBOM MOTOK) U
pPacTBOpPEHHBIE B XKHUJIKOCTH T'a3bl?

4. Kak nony4aroTcsi aCHMOTOTHYECKHE MPEAEIIbI IS
pemenust CkpuBena? Kak nonyden 3akon pocrta (9.19) u
KaK OH COIJIacyeTcsl ¢ pe3yJabTaTaMH SKCIIEPUMEHTOBR?
5. Kakue acuMnToTsl umeeT ypaBHeHue (9.24) st pocra
My3bIpbKa HA CTEHKE, KAKOBBI 00J1aCTH UX MPUMEHEHHUS?
6. KakoBbl 3aKOHOMEPHOCTH OTPhIBA TAPOBBIX
My3BIPHKOB OT CTEHKHU MpH OoNbIHX yncnax Skoba?

7. Kakue nocnenoBaTesbHbIe CTAIUH IIpoLiecca
paccMaTpUBaeT MOJIENb TEIUNIO0OMEHA IPU TIEPEXO0THOM
kunennn? Kak 1IuTensHOCTh KOHTAKTa )KUJIKOCTh-
CTEHKA 3aBUCUT OT IIEPErpeBa CTEHKU?

8. Ilouemy ananorus c npoieccamu oJHO(a3HOMI
KOHBEKIIUH HE OOBSICHSIET 3aKOHOMEPHOCTEH
TeriooOMeHa Ipu My3sIpbKOBOM KunieHun? Kakas
0COOEHHOCTh MY3bIPHKOBOT'O KUIIEHUSI OTJINYAET €0 OT
JIPYTUX TPOIECCOB KOHBEKTUBHOI'O TEINIOOOMEHA U
MO3BOJISIET OOBSICHUTH BBICOKYIO HHTCHCUBHOCTh
nepeHoca rermia’?

9. Kakue nonyIieHust no3BojsitoT ONPeAeTUTh
COCTABJISIOLIYIO TEIJIOBOT0 MoToKa (1 3a cuet
WCIIApEeHHUs 110 TPAHUIIAM CYXUX MATEH?

10. KakoBsbI r1aBHbIE TONYIIEHUS THIPOIUHAMUYECKON
TEOpUU KpHU3HUca IMy3bIlpbkoBoro kunenus? Hackonbko
OHHU COOTBETCTBYIOT peabHOI CTPYKType ABYX(ha3zHOM
oOyactu y creHkH nepen kpuzucom? Kak ctpoutcs
pacueTHas popMysa U KaKk OHa COrjlacyeTcs ¢
pe3ysbTaTaMu OMBITOB?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJjaHuE PEUMYILIECTBEHHO BBITIOJIHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJJaHuE BBINIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Mexanu3m cBo001HOM KOHBEKIMH. OOOCHOBAaHHE CTPYKTYPHI (POPMYIIBI ISt MAKCUMAIbHON
cKopocTH cBoOOaHOM KoHBeKIMH. [Ipnbmmkenne byccunecka u ero 000cHOBaHHUE.

2. AHasorus NpoueccoB TEIIO- U MaCCOOOMEHA; COJEP>KaHUE MOHSATHUS, YCIOBUS AaHAJIOTHH,
HCITOJIb30BaHUE B SKCIICPUMEHTAIBHBIX UCCIICIOBAHUSX U IOCTPOSCHUHU PACUETHBIX (POPMYIL.
AHaJorus MpoIeccoB MEPEHOCa UMITYJIbCA U JHEPTHH B IIOTPAHCIIOE.

3. ONBITHBIN Y4aCTOK /I OIIPEIeSICHUs TeIJIOOTIA4YH IPU MePEMEHHOMN TUIOTHOCTH TETIOBOTO
MIOTOKA Ha CTEHKE MPECTaBIsIeT COO0N KPYTyto TpyOKy BHYTpeHHUM nuamerpoM d =20 mMm.
VYyacrok oxnaxaaercs Bojaou npu aasieHuu p = 30 Mlla, Tex = 390 C. Pacxon Boasl G = 120
kr/gac. OnpenenuTh TEMIIEPATypy BOJIbI B CEUYCHUH, OTCTOSIIEM OT BXoja Ha | M, ecin
IUIOTHOCTD TEIUIOBOTO MOTOKA U3MEHSIETCS BAOJIb TPYOHI 10 TMHEHHOMY 3aKkoHY qc = (0,2 +
1,8x) - 10"5 Br/m2.

IIpoueaypa nposenenus

DK3aMeH MPpoBoAUTCA B YCTHOUM popme. Bpems nmoarorosku - 1,5 yaca. CTyA€HT JOJIKEH OTBETUTH
Ha BOIMPOCHI OusieTa (IBa TEOPETUUECKUX BOMPOCA) M PEIIUTD 3a/1ady.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenunss/Muankarop: 1UJ1-1nk-3 Bianeer HaBpikamu pacuera IpoLECCOB MHAPOINHAMUKH
U TEIUI000MEHA B HHEPTEeTUUECKOM 000py10BaHUU

Bonpocsl, 3aganus
1.OcHoBHble noHsATH. Kitaccudukarys mporeccoB KOHBEKTUBHOTO TemioooMeHa. OCHOBHOE
coJiep’KaHue 3a7ja4 KOHBEKTUBHOIO Ter1ooOMeHa. CBsA3b MOJEKYISIPHOTO U KOHBEKTUBHOTO
nepeHoca Tervia.
2.Duznyeckuii cMbICT KO3 PUIIUEHTA TEeTIIOOTAAa4H. TONIINHA SKBUBAJIEHTHOM TJICHKH.
KoadduuneHT TemiooTaaun Kak ruipoJUHAMUYECKUN TTapameTp.
3.KauecTBeHHBIE 3aKOHOMEPHOCTHU MPOIIECCa M pacyeTHbIC (POPMYIIBI I TETIIO0OOMEHA B
HOTPaHUYHOM ciioe. TernnooOMeH Npu JaMUHAPHOM OOTEKaHUU IJIOCKOH MmiaacTuHbl. Hucio
[Tpannrns. TermmooOMeH npu TypOYJIE€HTHOM OOTEKaHUU IJIOCKOM MJIACTHHBI.
4.KauecTBeHHBIE 3aKOHOMEPHOCTH Tpoliecca U pacdeTHble GopMyJIbl 17 TEIUI000MEHA IPU
TEUEHUH B KaHaax. TeruioBoi Oananc, cpeHemMaccoBas Temmneparypa. Mamenenue
3aKOHOMEPHOCTEW TeueHHsl U TeII000MeHa 110 JutiHe TpyOsl. TermnooOMeH mpu JaMUHApHOM
Te4eHUU B TpyOax. TemnooOMeH npu TypOyJIeHTHOM T€YEHHUH B KPYTJon Tpyoe.
5.06mas hopma 3aKOHOB COXPAHEHHUS.
6.3aKOH COXpAaHEHUS MACCHI.
7.3aK0H COXpaHEHMsI UMITYJIbca. TEeH30pBI IJIOTHOCTH MTOTOKA UMITYJIbCA, TABICHUM U BSI3KUX
HanpspbkeHui. Paznuuneie hopmbl nuddepeHmanbHOro ypaBHEHUS COXPAHEHNS UMITYJIbCA.
8.3akoH coxpaHeHus 3Hepruu. [InoTHOCTh MoToKa SHeprun. Paznuunbie Gopmbl
T depeHIIMaTBEHOTO YPaBHEHUS SHEPTUH.
9.3aKOHBI COXpaHEHUS JJIsl cMeceil. Y paBHEHUE COXpPaHEHUs] MacChl KOMIIOHEHTa B OMHApHON
cmecH. MoeKyJsIpHbIi MOTOK Macchl KOMIIOHEHTa B CMecH. BiusiHue MOIEeKyIpHBIX IOTOKOB
Macchbl KOMIIOHEHTa Ha MIEPEHOC UMITYJIbCA U DHEPTUU B CMECH.
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10.Cucrema ypaBHEHHI COXpaHEHHS 11 KOHBEKTUBHOTO TEIIJIOMAacCOOOMEHA; aHATIOTUs
MIPOLIECCOB MEPEHOCa.

11.ITogo6ue pu3nvecKkux sSBICHHIA.

12. Teopemsl Teopuu noaoous. Ilepsas Teopema Teopuu moaodus. Bropas reopema Teopuu
noao6us. TpeTsst TeopemMa TeOpHH 1Mo100usl.

13.®usndeckuii CMBICI KpUTEPUEB U YUCEIN MOA00us. [ uapoanHaMUYecKre Yrciia moao0us.
Uucna nomoOust B mporeccax terwioodmena. Yucna mogodus B mporeccax MaccooOMeHa.
[TapameTpudeckue vrciia mogoous (CUMILIEKCHI).

14.IIpakTHuecKO€e UCTIONb30BaHNE TeOpuH 1oaoous. Teopus mogodus Kak HaydHass OCHOBA
SKCIIEPUMEHTANIBHBIX HccleaoBaHul. Teopus mogo0us 1 MoAeIupOBaHuUE.

15.Teopus pazmepHOCTEH.

16.YpaBHeHHs TEMIIEPATYPHOTO MOTPAHUYHOIO CJIOS.

17.TemmooOMeH mpu JIaMUHAPHOM O0TEKaHUU TUIOCKOH muiacThHbl. [locTaHOBKA 3a1a9u U
aHaJIU3 METOIaMU T€OpUH pa3MepHocTeld. OCHOBHBIE pe3ynbTathl 3a1a4n biasuyca. Tounoe
peleHue 3a1auu o TerioooMene. Temnoornada B mpeaenabHbIX 0 yuciy [Ipanaris cioydasx.
18.Ilepexon k TypOyIeHTHOMY Te4eHHIO. Pe3yabTaThl TEOPETUUECKOTO aHaNu3a. AHAIN3
BIIMSIHUS PA3/IMYHBIX (PAKTOPOB HA TypOYJIEHTHBIN MEPEXO/.

19.0cpenneHHble ypaBHEHHs UMITYJIbCA U DQHEPTUU MIPU TYpOYJIEHTHOM Te4eHUU. BbIBOT
OCpPEHEHHBIX YpPaBHEHUN. AHAIIN3 OCPEJHEHHBIX YpaBHEHUNH. OCpeTHEHHbIE YpPaBHEHUS B
npUOIMKEHUN TOTPAHUYHOTO CIIOS.

20.Mexanu3m TypOyIE€HTHOTO TIEPEHOCA UMITYJIHCA K METOJIbI €70 MOJICTUPOBAHHS.
BuyTpennue macumtadbsl TypOyneHTHOTro TeueHusi. CTpyKTypa IpUCTEHOUYHOM TypOyneHTHON
oOmacti. MoaenupoBaHie epeHoca NMITyJIbCa B MPUCTEHOYHOH TypOyIeHTHOH 001acTH.
21.Tennmoo6meH npu TypOyJIEHTHOM TEYEHHH B IOTPAaHUYHOM ciioe. AHanorus PeitHombaca.
Amnanorus PeitHonbaca, MonuduLipoBaHHAsl HA OCHOBE JIBYXCJIOMHON MOJIEIH MPUCTEHOYHON
TypOyneHTHON o0nacTu. AHalIU3 pe3ynbTaToB. PekoMeHaaum mno pacyery.

22.TemnooOMeH pH NoNepeyHoM o0Tekanuu Tpyo. [ mapoannamuka u TemiooOMeH npu
MOMEePEYHOM OOTEKaHUU KPYTOBOTO IIMIIMHIpA. TemnooOMeH B my4ykax Tpyo.

23.MexaHU3M B MaTeMaTH4eCKOe OMMCaHue CBOOOHON KOHBEKIIMU. KauecTBeHHBIN aHAH3.
[Tpubmmkenue byccunecka. MatemaTrueckoe onrucanue CBOOOIHON KOHBEKIUHU B
npuOmKkeHnsax byccunecka n morpaHuyHoro ciosd. MakcumanbHast CKOPOCTb CBOOOAHOM
KOHBeKIMU. O1eHKa TOMIIHUHBI CBOOOTHOKOHBEKTUBHOTO MOTPAHUYHOTO CIIOSI.

24 TennooOMeH TTpu CBOOOHOM KOHBEKIIMH Y BEPTUKAIBbHOM TuiockocTu. [locTaHoBKa 3a1aumn.
[TpubmmkeHHoe aHanuTHUecKoe perienue. TypOyneHTHas cBOOOAHAs] KOHBEKITUS Ha
BEPTUKAIBHOMN MIJIOCKOCTH.

25.CBo60HAs KOHBEKIIMS y TIOBEPXHOCTH HUIMHIPOB U cep. [ opru30oHTaNbHbIE IUIHHIPHI
6ombiioro auaMmerpa. ['opu3oHTaNBHBIE HUIMHIPHI Masloro nuaMmerpa. CBoOOIHAsS KOHBEKIINS
Ha CPepUUYECKUX MMOBEPXHOCTSIX.

26.CB000IHAS KOHBEKIIMS Ha TOPU30HTAIBLHOM TUIOCKOCTH U B 3aMKHYTBIX 00beMax.
["opu3oHTaIBHBIE TOBEPXHOCTH U MPpocioiku. CBOOOIHAS KOHBEKIIMS B 3aMKHYTHIX 00beMax.
27.TenmooOMeH TIpH TEUSHUH KUIKOCTeH B kKaHanax. [locranoBka 3amaun. Copeprxanue
aHanu3a. MaTeMaTHuecKoe OMUCaHue TSl KPYTJIoi TpyOsI.

28.00111e 3aKOHOMEPHOCTH CTAOUITM3UPOBAHHOTO TEUEHUS U TEIII000MEHa.
['unpoauHamMudeckas v TeIuioBas (TeMiieparypHasi) ctabunuzanus. BiusHue Buia TpaHUYHBIX
YCIIOBUHM Ha CTa0MIIN3UPOBAHHBIN TETIIOOOMEH.

29.0600111eHHbIe (MHTETPAIbHBIEC) KOJTHUYECTBEHHBIC XapaKTEPUCTHKU CTA0MITH3UPOBAHHOTO
TerI000MeHa B KpyrJiol Tpyoe npu qc = const. [Ipodum ckopocTH, TemIoBoro moToka,
temneparypbl. O011ee BeipakeHue A7 KodpduienTa terootnadn (narerpan Jlaiiona).
30.Ctabunu3upoBaHHbIN TEJIOOOMEH MU JIAMUHAPHOM TeUeHUU B KaHanax. Kpyrisie TpyOsl.
[Ipu3marnueckue KaHasbl.
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31.Ctabunu3upoBaHHBIN TEII000MEH MPH TypOYJIEHTHOM TEYEHHUHU B KPYTJIOn Tpyoe.
KadecTBenHsIii aHanu3 npoduieit CKOPOCTH, TEIIOBOTO IMMOTOKA U TeMITepaTyphl. Pe3ynbrarsl
TEOPETUUECKOI0 UCCIIEI0OBaHM TeMJI000MeHa. PacueTHble ypaBHEHHUs ISl TEIIIOOTAAYH.
32.TennooOMeH B HaYaJIbHOM TEPMUYECKOM Y4aCTKE MPH JJAMUHAPHOM T€UEHUH B KPYTIIOM
TpyOe. [locTanoBka 3amxaun. [Ipubnmxennoe pemenne Jleseka ans Te = const. 3anaua
I'petna—Hyccenbta quist Te = const. TermtooOMeH B HauaIbHOM TEPMUYECKOM Y4acTKe MPH qC
= const.

33.TennooOMeH B HaYaJIbHOM TUIPOJMHAMHYECKOM y4acTKe MpU JJAMUHAPHOM T€YEHUHU B
KpyTJoi Tpyoe.

34.HavayipbHbIC Y9aCTKH IIPH TYPOYJICHTHOM TeUeHUH B TpyOax. HauanbHbBIN TepMUYECKUT
ydacTtok. HauanpHbIN THIPOIMHAMUYECKUHN YYaCTOK.

35.DnmexTpuyecKast IKMHA, U3roTOBIeHHas u3 ctanu (p31=0,13-10"-6 Om-M) ¢ pasmepamu | x b
x9=5mx0,05wm x 0,002 M, oXJaxIaeTCsI MPOIOJIBHBIM MOTOKOM Bo3yxa ¢ v=20 m/c u T=20
°C. Ilo mmHe, BIOIb €€ IJTUHBI, MpoIycKaeTcs dekTpudeckuit Tok =100 A. Beraucnuth
MaKCHMaJIbHYIO U CPEIHIOO 110 IOBEPXHOCTH TEMIIEPATYPhI, €CIIU: @) IMHA 001yBaeTCs BIOJIb
ee mmpuHsbl b; 6) muHa 001yBaeTCs B0 ¢€ ATHHBI |.

36.0mpenenuTh TEMIIEpaTypy BHYTpPEHHEH MOBEpXHOCTH TPpyObI ¢ fuamerpom d = 20 mm Ha
paccrosinuu X = 800 MM OT BXoJ1a, €ClTU B HEM HarpeBaeTcs BO3AyX mnpu ¢ = 2,5 kB1/m2.
Pacxox Bo3nyxa cocraBisier G = 21,6 kr/gac, a ero reMrneparypa Ha BXoje B TpyOKy paBHa 20
°C.

37.11o Tpy6e ¢ quamerpom 10 MM mpotekaet maciio MK ¢ pacxogom 120 kr/4. Temmieparypa
macina Ha Bxoze 80 °C, na Boixone 76 °C. Temnepatypa crenku 30 °C. Haittu qnuny TpyOsI.
38.BozmymHblii MOTOK co ckopocThio 1 M/c u Temnepatypoit 10 °C o6ayBaeT 351eKTporpoBo
quameTpoMm 5 MM nof yriiom ataku 60 °. Halitu kooduueHT TerniooTaaqu U CUily TOKa B
MIPOBOJIE, €CJIM YACIBHOE 3eKTpocorpoTuBiaeHue nposoaa 0,15x10%-6 Om-M, a Temneparypa
Ha noBepxHoctu 90 °C.

39.Haiitu cpennuii KOAQPUIUEHT TEIIIO0TAAYU B OXJIaAUTEIE BO3AyXa [IPU IONEPEUHOM
00TeKaHUU MyYKa U3 BOCKMU PAJIOB TPYO C MIaXMaTHBIM pacroyioskeHneM. HapykHbIi tuaMeTp
TpyO 16 MM, CKOPOCTH BO3/IyXa B Y3KOM CEUEHHUH TTydKa 15 M/c, cpenHsis Temneparypa Bo3ayxa
160 °C. Ilpunsats pa3mepsl maroB TpyO S1 = 38 mm, S2 =21 mm.

40.95nexTponpoBo1 0€3 U30JIAIMH PACTIONOKEH TOPU3OHTATBLHO U UMEET TUaMETp 2 MM U
temneparypy 90 °C Ha noBepxHocTu. OH OXJaXXIaeTCs BO3AyXoM ¢ TeMreparypoi 20 °C
nmyTeM cBOOOAHON KoHBeKIMU. Kakylo TemnepaTypy Ha OBEpXHOCTU OyAEeT UMETh IIPOBOJI,
€CJIM €ro MOKPBITh U30JIAIMEN TOMMUHON 1 MM, TertonpoBoAHOCTs KoTopoi 0,3 Bt/(m-K)?
Cuny ToKa ¥ 3J€KTPOCONPOTUBIIEHUE TIPOBO/Ia CYUTATh MPEKHUMH, a KOAPPUIIUEHT
TEIUIO0TIa4H OT M3OJISAIUU K BO3AYXY NPUHATH paBHBIM 15 B1/(M2-K).

Matepuasnbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.91o Takoe TOMIIMHA SKBUBAJIEHTHOU MJICHKHU?

OTBeThI:
1. TonmmMHA 3aTOPMOKEHHOTO CJIOS )KUIKOCTH, UMEIOILIEr0 TEPMUYECKOE COIIPOTUBIIEHUE ITPU
nepegave Teria TeIonpPOBOAHOCTHIO, PABHOE TEPMUYECKOMY COITPOTUBIICHHUIO B PeaIbHOM
npoliecce KOHBEKTHBHOTO TEMIO0OMEHa
2. TONUIMHA CJI0S KUAKOCTH, B MPeiesiax KOTOPOro MPOUCXOAUT U3MEHEHNE N30BITOUHOMN
Temrneparypbl Ha 99 % oT ee MakcUMabHOro 3HaYeHUus I¢ = AT
3. TOJIIMHA TOHKOTO CJI0S KHUAKOCTH, B Mpeiesiax KOTOPOro abCoNIOTHO JOMUHUPYET MEPEHOC
TEIUIa TEIIONPOBOAHOCTHIO

Bepnsiit otBet: 1
2.YTo Takoe TOJNIIMHA TEMIONPOBOAHOTO MOACIOsN?

OTBeThI:
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1. TonmKHA 3aTOPMOKEHHOTO CJIOS KUIAKOCTH, UMEIOIIET0 TEPMUUECKOE COMTPOTUBIICHHUE MPU
nepegave Teria TerIonpOBOAHOCTHIO, PABHOE TEPMUYECKOMY COITPOTUBIICHHUIO B peaIbHOM
MPOIECCe KOHBEKTUBHOTO TEIIIO0OMEHA
2. TONUIMHA CJI0S KUAKOCTH, B Mpeiesiax KOTOPOro NPOUCXOAUT U3MEHEHNE N30BITOUHOMN
Temmeparypsl Ha 99 % oT ee MmakcuManbHOTO 3HaUeHUS 3¢ = AT
3. TONIIMHA TOHKOTO CJI0S KHUAKOCTH, B Mpeiesiax KOTOPOro abCoNIOTHO JOMUHUPYET MEPEHOC
TeIlJIa TEIUIONPOBOIHOCTHIO
BepHnsriii otBeT: 3
3.Ut0 Takoe TOJIMHA TEMIIEPATYPHOTO MOTPAHUYHOTO CJIOs?
OTtBeTsI:
1. TonmKHA 3aTOPMOKEHHOTO CJIOS KUIKOCTH, UMEIOIIET0 TEPMUUECKOE COMTPOTUBIICHHUE NTPU
nepegave TeIuia TerIonpPOBOAHOCTIO, PABHOE TEPMUYECKOMY COITPOTUBIICHHUIO B peaIbHOM
MPOIIECCe KOHBEKTUBHOTO TEIJIOOOMEHA
2. TONUIMHA CJI0S KUAKOCTH, B Mpeiesiax KOTOPOro NPOUCXOAUT U3MEHEHNE N30BITOUHOMN
Temmeparypsl Ha 99 % oT ee MmakcuManbHOTO 3HaUeHUS 3¢ = AT
3. TONIIMHA TOHKOTO CJI0S XKHUAKOCTH, B Mpeiesiax KOTOPOro abCoNOTHO JOMUHUPYET MEPEHOC
TeIJIa TETUIONPOBOIHOCTHIO
Bepnbsiit otet: 2
4.®opMyIUpOBKA MEPBON TEOPEMBI TEOPUHU TTOTO0HS:
OTtBeTsI:
1. I'pyrmia moT0OHBIX SIBIICHUH HMEET OJIMHAKOBEHIC YPABHEHHUS ITOI00MS.
2. [lomo6Hble sIBIEHUS UMEIOT OJIMHAKOBBIE (YMCIEHHO PaBHBIC) YKCiIa MOA00US.
3. SIBneHust OAOOHBI, €CIIM TOI0OHBI UX YCIOBHS OJTHO3HAYHOCTH, a ONPEEIISIONINe
KPUTEPUU 1101001, COCTABICHHBIC U3 BEJIMYMH, BXOSIIUX B YCIOBUS OJHO3HAYHOCTH,
YUCJICHHO PaBHBI.
Bepnbsiit otet: 2
5.Kakoe 13 npuBeACHHBIX YHCEI O00US ABISETCS TUAPOTMHAMHYECKAM?
OTBeTsI:
1. Yucno Ilekine (Pe)
2. Yucno Oxkepta (Ec)
3. Yucno Hlepsyna (Sh)
4. Yucno lNanunes (Ga)
Bepnplii otBeT: 4
6.Kak 3aBUCHT JTIOKanbHBINA KOOPHUIIUEHT TEIUIOOTAYH OT MPOJIOJIBHON KOOPINHATHI MIPH
JTAMHUHAPHOM OOTEKAHHUH TIOCKOMW TTACTHHBI?
OTBeTsI:
~X
~X
~X
~X
BepHsliii otBeT: 2
7.Kak 3aBUCHT TOJIIIMHA JUHAMUYECKOTO TTOTPAHUYHOTO CJIOS OT MPOOIbHON KOOPIUHATHI
Py TaMUHAPHOM OOTEKaHHH MJIO0CKON TIACTUHBI?
OTtBeTHI:
~X
~X
~X
~X
BepHnsiit otBeT: 3
8.Kaxk 3aBucuT TONMIIMHA TMHAMUYECKOTO TOTPAHUYHOTO CJIOS1 OT MPOA0JIBHON KOOPAUHATHI
npu TypOyJEHTHOM OOTEKaHUU TUIOCKOM MIacTUHBI?
OTBeTsI:

e

PO
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~X

~X

~X

~X

Bepnsiit otBeT: 1

9.Kputnueckoe 3HaueHue umncia PeliHonbaca npu nepexo/e OT JIJAMUHAPHOIO K

TypOyJIEHTHOMY PEXHUMY BHEIIHETO 0OTEKaHUS MIOCKOM MJIACTUHBI COCTABIISIET:
OTBeTHI:

1.3-10

2. 2300

3. 2100

4. 1600
Bepuriii otBerT: 1

10.CBoOOHAsA KOHBEKIUS — 3TO
OTBeTHI:

1. ABUKEeHME, BBI3BAHHOE IPATUEHTOM MTOBEPXHOCTHOTO HATSKEHUS

2. pe3yapTaT BO3/AEUCTBUS MAaCCOBBIX CUJI Ha JKUIKOCTh C HEOJHOPOIHOM IJIOTHOCTHIO

3. ABM>KEHUE KHUJIKOCTH MOJ] IeHCTBUEM BHEIIHETO HAarHETaTeIbHOIO YCTPOMCTBA
Bepusrii oTBeT: 2

11.Yucno I'pacroda npu rpaHUYHBIX YCIOBUSIX MEPBOTO POJIA ONPEACTAETCS KaK

El

OTBeTHI:
1. Gr = (g Bgx)/var
2.Gr = g pax

vA

3.Gr = (g fATx) /v
4. Gr = (g fATx)/va

Bepnpiii oter: 3
12.JIokanpHbIi K03()HUIUEHT TETIO0TNAYH AJISi ONTUCAHUS TETTIO0OMEHA TP JTAMHUHAPHON
CBOOOTHON KOHBEKIIMH y BEPTUKAIBHOM IJIOCKOCTH MIPU I'PAaHUYHBIX YCIOBHSX IEPBOTO POAA
3aBHCHUT OT BEPTHKAIIbHOW KOOPIAWHATHI X:

OTBeTsI:
1 ~x
2. ~x
3. ~x
4. ay + agx, (x)?

BepHplii oTBeT: 3
13.JIoxanbHbIi KO3PPHUIHEHT TEIUIOOTIAYH SIS OMMCAHUS TeIUI00OMeHa pu TypOyIeHTHOI
CBOOOTHOW KOHBEKIIMH y BEPTUKAIBHOM TIOCKOCTH MTPH TPAaHUYHBIX YCIOBHSX IIEPBOTO PO
3aBUCHT OT BEPTUKAIbHOW KOOPIUHATHI X:

OTBeTHI:
1 ~x
2. ~x
3. ~x
4. ay + axxy, (x)?

BepHnplii oTBeT: 4
14.B ycroBHsIX HAYQIBHOTO TEPMHUIECKOTO YJIacTKa MPH JIAMHHAPHOM T€YCHUHU B TPyOE MpH
IPAaHUYHBIX YCIOBHSIX IIEPBOro poja 6e3pa3MepHblil KO HUIMEHT TEeII00TAaud (YHCIIO0
HyccenbTa) MOXKHO paccYUTaTh IO COOTHOIIEHUIO:

OTBeThI:
1. Nu=1,03(x/dPe)
2. Nu=1,31(x/dPe)
3. Nu = 0,023 \{\} \{Pr\}
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_ RePré/8
T 14900/ +12,7./(/8)(Pr—1)
Bepnsiit otBeT: 1
15.11pu TypOyneHTHOM TeueHu! B TpyOe Oe3pa3mepHbiil K03 uimeHT TemnooTnaun (4ucio
HyccenbTa) MOXKHO pacCcYUTATh IO COOTHOIICHUIO:
OTtBeThI:
1. Nu=1,03(x/dPe)
2. Nu = 1,31(x/dPe)
3. Nu = 0,332 \{\} \{Pr\}
RePTé/8
4. Nu = 1+900/ +12,7,/(£/8)(Pr—1)
Bepnplii otBeT: 4

4, Nu

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 60

Onucanue xapaxmepucmuxu 6vlnoanenus 3nanus: PaboTa BeinmojHeHa B pamkax "0a3oBoro"

YPOBH:. BoabIMIMHCTBO OTBETOB JaHbl BEPHO. B gactu MarcpHrajia €CTb HE3HAYUTCIIbHBIC
HCJOCTAaTKHU

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 50

OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeINoIHEHA B paMKax "moporosoro”

YPOBH:I. OcHoBHas 4acTb 3aIaHuA BBIIIOJIHCHA BEPHO. Ha BOIIPOCHI yT.]'IY6J'IeHHOFO YPOBHHA

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenus umo2o680i OUeHKU no Kypcy

HTorosas olieHKa omnpeensiercss B COOTBETCTBUH ¢ [lonokeHuem o 0amibHO-pEHTUHTIOBOM cUCTEME
st ctyaeHntoB HUY «M3OUW» Ha OCHOBaHMM CEMECTPOBOM U HK3aMEHAIIMOHHOM COCTaBIISIOMIMX.

8 cemecTp

®DopMa NPOMEKYTOUYHOM aTTecTalumu: DK3aMeH

IIpumep Ousera

1.

1. CneunanbHble yC0BMSA COBMECTHOCTU: KaYeCTBEHHbIN — aHa/In3 peasibHbIX HePaBHOBECHbIX
NpPOLECCOB, pe3ynbTaTbl IMHENHOM TeOPUN ANs TenaoobmeHa B ogHodasHol cpede u $asoBbIX
nepexon0B B O4HOKOMMNOHEHTHOM cpese.

2. TennooTtaaya Npu NaeHOYHOW KOHAEHCAUMM Napa: aHanus 4onyuweHuii K 3agade HyccenbTa,
peKkoMeH4aLmMmn No pacyery.

3. lns u3ydeHus TernaooOMeHa Mpyu KUIIEHUH B TOTOKE KUAKOCTH B Ka4ecTBE pabovero

y4acTKa UCIOJIb3yeTCs TpyOa BHYTPEHHUM AuaMeTpoM 8 MM ainHoi 0,5 M, oborpeBaemast

aNeKTpuuecku. PaccunTarh Temneparypy BHyTpEHHEH TOBEPXHOCTH TPYObI, €CIM MOIITHOCTD,
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Harpeareins 400 Bt, oxnaxknaroias cpesia - HachllieHHas Bojaa npu gasieHuu 0,3 Mlla,
CKOPOCTh KOTOPO# Ha BXojie B TpyOy - 0,4 M/c. Kak (kauecTBEHHO) H3MEHHUTCS TeMIIepaTypa
CTCHKH, €CITM Ha BXOJI MTOJIACTCS HEIOTPETAasl 10 TeMIIepaTyphl HACBIIIICHHS BoJa?

IIpouenypa npoBenenust

DK3aMeH MPOBOJUTCS B YCTHOU opme. Bpems moaroroBku - 1,5 waca. CTyIeHT JOJKEH OTBETUTH
Ha BOIPOCHI OujieTa (Ba TEOPETUUYECKUX BOIPOCA) U PEIIUTD 3a1auy.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuuss/Muankarop: 1UJ1-1nk-3 Baaneer HaBplkamu pacueTa IpoOLECCOB MMAPOINHAMUKH
U TEIUI000MEHA B SHEPTeTUUECKOM 000py10BaHUU

Bonpocsl, 3aganus
1.BnusiHue nepeMeHHOCTH TeII0(U3NYECKUX CBOMCTB Ha TEINIOOOMEH U THAPABINYECKOE
COIPOTHUBIICHUE TIPU T€UEHUU B TpyOax. BinsHue nepeMeHHOCTH CBOMCTB KUJIKOCTH Ha
TEIIO0OMEH U TUIPaBINYECKOE CONPOTUBIICHNE. BiinsiHue nepeMeHHOCTH CBOMCTB Ia30B Ha
TEII000MEH U TUPABINYECKOE COMPOTUBIICHHUE.
2.Bausinue cBoOOIHON KOHBEKIIMU Ha TEIUIOOOMEH IPU BBIHYKACHHOM TEUEHUH B TpyOax.
Bnusinue cB0OOIHOM KOHBEKIIMY HA TEIJI00OMEH IIPU JJaMUHAPHOM BBIHYKJICHHOM TE€UYEHUU B
KpyTJioi Tpyoe.
3.TerutooOMeH B 0THO(A3HON CBEPXKPUTHUYECKON 00JIACTH.
4 NnTencuukanus ogHO(pa3HOro KOHBEKTUBHOI'O TEII000OMEHA. BiusHue MUKPOCTPYKTYpBI
MIOBEPXHOCTH HA THJIPABIMYECKOE COMPOTHRICHUE. [[pUHIIUIIBI 1 METO/IbI HHTEHCU(HUKAIIUN
KOHBEKTHBHOI'O OJJHO(A3HOTO TEII00OMEHa.
5.IIpenmer, MeTOBI aHAJIM3Aa U MOJEIH IBYX(a3HbIX CUCTEM.
6.YHMBepcalibHbIE YCIIOBUS COBMECTHOCTHU. BbIBo/1 B 0011l popme. PazBepHyras 3amnuch
YHHUBEPCAIbHBIX YCIOBUNM COBMECTHOCTH. Y HUBEPCAJIbHBIE YCIIOBUS COBMECTHOCTH IS
YACTHBIX CIIy4aeB.
7.YHUBepcalbHBIE YCIIOBUSI COBMECTHOCTHU B CUCTEMe oTcdeTa Habmoaares. CKopocTb
JIBIDKEHUS TPaHUIBI pasziena ¢a3. 3anuch yHUBEPCAIbHBIX YCIOBUN COBMECTHOCTH B
71a00paTOPHOI CUCTEME OTCYETA.
8.CrnenuanbHbIe yCIOBHs cOBMEeCTHOCTH. O01ue nonoxxeHus. Pe3ynpraTsl JIMHEHHON Teopun
JUISL HEKOTOPBIX 3a]1a4 FMIPOIMHAMUKY U TETJIO0OMEHA B OTHOKOMIIOHEHTHOM cpefie.
CriennanbpHble YCIIOBHUSI COBMECTHOCTH B KBa3UPABHOBECHOM MPHUOIIMKEHHH.
9.KonnuecTBeHHBIE XapaKTEPUCTUKU JABYX(Pa3HbIX TOTOKOB B KaHanax. [lapoconepxanue.
CkopoctH, INIOTHOCTh CMeCH. ['OMOreHHas MoJenb JUIsl TPEHUS.
10.Tenmoo6men npu koHaeHcauu. O0mue nonoxenus. Onpenenenus. Knaccupukanus.
[Ineno4Has ¥ KaneapbHas KOHICHCALUS.
11.TennmooOMeH npu MIEHOYHOM KOHIEHCAIIMH HEMOIBUYKHOTO 11apa Ha BEpTHUKaIbHON
miockocTH. [locTanoBka 3anaun. Pemenue 3anaun.
12.KoHieHcanus mapa Ha HAaKJIOHHBIX M KPUBOJIMHENHBIX TOBEPXHOCTAX. KonaeHcanus Ha
HAKJIOHHOM m1ockocTy. KoHeHcaus Ha MOBEPXHOCTH TOPU30HTAIBHOTO IMIIMHAPA.
13.CoBpeMeHHas METO/IMKa pacueTa TeII000MeHa NMpu KOHIEHCAIIUN HEeTIOABM)KHOTO Tapa.
Ananmus ponymenuii Hyccenpra. [IpakTnueckne peKOMEHJAIMK 110 pacyeTy.
14. TennmooO6meH npu TypOyJIEHTHOM T€UEHHUH IJICHKU KOH/AEHCcaTa.
15.TermooOMeH npu KOHJIEHCALIMU Tapa, JBIXKYIErocst BHYTpH TpyO. OOIIue MoIoKeHusl.
Konzaencanus B oXaxJ1aeMbIX KaHalax Mpu TypOYJIEHTHOM TE€UEHUHN CMECH.
16.Konaencarus napa B NpOMBIIIJICHHBIX alliapatax U MeTO/bl €e HHTEHCH(HKALINY.
Konzgencanus Ha my4ykax ropu30HTAIbHBIX TpYO. MeTobl HHTeHCHUKaUY TerooOMeHa npu
KOHJICHCALINN.
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17.3apoxxnenne napoBoit ¢aszel. O0mme nonaoxenus. OOpa3oBaHue nMapoBoit (hassl B 00bemMe
OJIHOPOJTHO TIeperpeToit kuakoctu. [lapoodpazoBanue Ha TBEpPAOH CTEHKE (IIPU KUTICHHH ).
18.PocT nmapoBbIX My3bIpEKOB B 00bEME PAaBHOMEPHO MEpErpeTon )KuakocTu. [Ipenenbubie
CXeMBbI pocTa. JluHaMH4YecKas MHEPLIMOHHAs CXeMa pOCTa I1apoBOro Mmy3sIpbKa. Temnosas
PHEpreTHyIecKkas cxema pocra. Poct my3bipbka mpu 0obIux ynciax Skooda.

19.JlnHaMuKa apoBbIX ITy3bIPEKOB IIPU KUIIEHUH. OCHOBHBIE PE3YNIbTATHI OIIBITHBIX
HaOmoenuit. [IpubnukeHHast MOAENh POCTa MAPOBOTO My3bIPhKa HA 000TPEeBACMON CTCHKE.
VYci1oBus OTpBIBA APOBBIX MTY3bIPEKOB OT TBEPAON OBEPXHOCTH.

20.KayecTBeHHbIN aHAIU3 TEIUIOOTIA4YH [IPU KUIIEHUH.

21.TennooOMeH IpH TUICHOYHOM M IEpeX0IHOM KureHuH. [[leHouHoe KumneHue npu
JaMUHAPHOM Te4eHUH napa. [neHoyHoe Kumnenue npu TypOyIeHTHOM TeUSCHHH Tapa.
TennooOMeH npu NepexoJHOM KUIIEHUH.

22.TensiooOMeEH Npu My3bIPbKOBOM KHIIEHUH. KauecTBEHHbIE 3aKOHOMEPHOCTH IIpOLECCa.
[TpubnnxenHas Teopus TEII000MEHA IPU My3bIPbKOBOM KUIIEHUH.

23.Ters1000MEH NpU KUMIEHUU )KUJKOCTH B YCIIOBUSAX BBIHYKJIEHHOTO JBUKCHHUSL.
I[Ty3bIpbKOBOE KMIIEHUE B KOHBEKTUBHOM NOTOKE. Ternaoo0MeH npH BHICOKUX
[1apOoCOJIEPKaHUAX TTOTOKA.

24 Kpu3uchl KMIIEHUS B YCIOBHSIX CBOOOJHOIO JABMXEHHUA. | napoauHaMudeckas MoJienb
kpuzuca. Kpusuc kak pe3yapTaT pocTa IUIOWAAN CyXuX MmaTeH. Kpu3uc mieHoYHOro KuneHusl.
25.Kpu3uc TennoodMeHa Npu KUIEHUH KUAKOCTeH B KaHayax. O01ue 3aKOHOMEPHOCTH.
Mopnenb Kpu3uca B BBICOKOCKOPOCTHBIX ITOTOKAX HEOTPETON KHUIKOCTH.

26.HaiiTu miomaib TOBEPXHOCTH TEINIO0OMEHA UCTIAPUTENS], IPOU3BOIUTENBHOCTH KOTOPOTO
10 BTOpU4HOMY mapy 2,5 kr/c. [laBnenue Bropuunoro napa 0,5 MIla. Temmneparypa BoasI Ha
BXOJI€ B UCIIApUTEINIb paBHA TEMIIEPATyPE HAChIILEHUs. ['peromieil cpenoi sBisieTcs Cyxou
HachlleHHbId nap npu gasiaenuu 0,7 MIla. Konagencar rperoiiero napa B ucrapuTese He
nepeoxnaxmaaercs. Koapounuent rermnonepenaun pasen 1800 Bt/(M2-K).

27.11o BepTUKAIBHOM CTOWKE B TEMJIOOOMEHHOM armapare CTeKaeT IJICHKa KOHACH CaTa,
BO3HHUKILIAS IIPU OXJIAXKIEHUHU CYXOI0 HacBILIEHHOI 0 napa. Beicora croliku 3 M, TeMneparypa
ee nosepxHocTt 70 °C. Bongnoit nap konaencupyercs npu 110 °C. Onpenenuts BHICOTY
CTOMKH, Ha KOTOPOil OyJieT JaMHHapHOe TeueHue KoHAeHcaTa. HaliTn HauMeHbInit

KO3 (UIIMEHT TEIJI00T/Aa4H Ha JaMUHAPHOM y4dacTKe TedeHUs MiaeHKu. Haiitu cpennuii mo
BCEH BBICOTE CTOMKH KOA(PPHUIMEHT TEIUIOOTAAYH.

28.B maporeneparope ADC ¢ peakropom Tura BBOP-1000 nomxHO mpou3BoAUTHECS ¢ 1 M2
nosepxHoctu Harpesa 0,11 kr/c napa npu nasienuu 4 MIla. Kunenue BoJpl IpOUCXOIUT HA
HapyXHOU noBepxHocTu TpyO. TennmonocuTens (Bosa) ABUKETCS MO TpyOaM ¢ Takoi
CKOpOCThIO, uTo a = 32000 B1/(M2-K). Paccunrars cpesHion0 Temmneparypy TeIIOHOCUTES.
Tonmuua cTeHku TpyObI U3 Hepxkaseromen ctanu d = 1,5 MM, TeronpoBogHOCTh cTau 20
Bt/(m'K).

II. Onucanue wkanvl ouenueanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BINONHEHA B paMKaX "TPOJABHHYTOrO"
ypoBHs. OTBETHI JIAHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONIHEHA B paMKax "6a3oBoro"
YpOBHS. BOJIELITUHCTBO OTBETOB JaHBI BEPHO. B yacTh MaTepuana ecTh He3HAUUTEIbHBIC
HEJIOCTATKU

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOMIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu ebinoineHus 3nanus: Pabora He BBIOJIHEHA WIH BBITIOJHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

111. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

HTorosas olieHKa ompeneisiercs B COOTBETCTBUM ¢ [lonoxkeHnem o 0amibHO-pEeHTUHTIOBOM CUCTEME
s cryaentoB HUY «MOW» Ha oCHOBaHUM CEMECTPOBOM U AK3aMEHAIIMOHHOM COCTABJISIOIIMX.
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