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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. OIIK-4 Cnioco0GeH JeMOHCTPUPOBATh TPUMEHEHNE OCHOBHBIX CIIOCOOOB TOJTyUCHHUSI,
peoOpa3oBaHus, TPAHCIOPTA U UCIIOJIb30BAHMSI TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucreMax
NJI-3 JleMoHCTpHUpYET MOHMMAHNE OCHOBHBIX 3aKOHOB TEIIOMAacCOOOMEHa U MMPUMEHSET UX
JUISl paCYETOB 3JIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK M CUCTEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. Kimaccudukanus nporeccoB Teruooomena (KontponsHas padota)
2. KonsektusHsIii TerioooMeH (Kontposbhas pabora)
3. Maccooomen (KoHnTponbHas paboTta)
4. CBoboanas u BeIHYX/1eHHas KoHBeKuus (KonTponsHas pabota)
5. TermnoemkocTh (KoHTponbsHas padoTa)
6. Terumooomen m3nyuenunem (KoHTposibHas paboTa)
7
8
9
1

. TemmooO6men nipu kurneann (KoHTposibHast paboTa)

. TerutooOMmen nipu kouaeHcanuu (KorrponsHas padora)
. Tenmootnaun npu kuneuuu (Jlaboparopnas padora)

0. TerutonpoBoaHocTh (KoHTpoabHas paboTa)

BPC aucuunjavHbl

4 cemecTp
Beca KOHTPOJIBHBIX MEPOTIPUSTHI, %o
Nunekc KM-1 KM-2 KM-3 KM-4
Pasnen muCHMIINHEI

KM:

Cpok KM: 4 8 12 15
OCHOBBI TEOPUH TEIIIOOOMEHA
Baenenmue. +
TermmonpoBOgHOCTh +
KoHBeKTUBHBII TEIUIOOOMEH +
TemooOMeH n3IydeHHEM +

Bec KM: 25 25 25 25

5 cemectp




Beca KOHTpOIBHBIX MeponpusTHii, %o
Nupekc KM-5 | KM-6 | KM-7 | KM-8 | KM-9 | KM-10
Pa3gen nuciuIminHbl KM-

Cpox KM: 4 8 10 12 14 14
OCHOBBI IEpeHOCa TEIIa U MACChI
MaccooOmen +
TenooOMeH npy KOHAECHCAIIUU +
TennooOMeH npu KUIIEHUU +
W3yuyenue TerooTAauy Npyu KUIEHUU + + + +

Bec KM: 10 10 20 20 20 20

$06m1as gacts//1s1 MPOMEKYTOIHON arTecTanuud




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
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-4 N-3onk-4 JemoHcTpupyer | 3HATh: Knaccudukanus nponeccor teriooomena (KourponbHas padota)
MOHUMAaHUe OCHOBHBIX | CITIOCOOBI pacueTa TennonpoBoanocts (Kontponbhas padota)
3aKOHOB TEIUIOMAacCOOOMEHA | TEMIIEPaTypPHOIO MOJIs IPU Konsektusnsiii Teruiooomen (KontponbHas pabora)
U TOpUMEHSeT WX JJIs | TeIUIONPOBOAHOCTH B Tennoo6men uznyuenuem (Kontponbnas pabota)
pacueToB AJIEMEHTOB | TBEPJbIX TeNaxX U Maccoobmen (KonTposbHas padoTta)
TEIUIOTEXHUYECKUX repe1aBaeMoro TErI0BOro Tennoo6men npu konaencanuu (KoutpoasHas pabora)
YCTaHOBOK U CHCTEM MOTOKa Tennooomen npu kunenuu (KontponsHas padbora)
0COOEHHOCTH IPOIIECCOB Tennoemkocth (KoHTponpHas padoTa)
IepeHoca TeIia ¥ Maccol B CBobonHas u BeIHYXIeHHast KoHBeK1us (KontponsHas pabora)
MHOTOKOMIIOHEHTHBIX Tennoornaun npu kunenuu (Jlabopatopnas pabora)
cUCTEMax

Croco0Bbl pacyera TEerI0BOro
IIOTOKa MCXKIY TCJIaMU
pa3nu4HON GOPMBI IPU
TeI1000MeHe U3TydeHHEM
OCHOBHBIE MEXaHU3MBbI
NEpEeHOCA TCIJIOTHI U UX
0COOCHHOCTH B PAa3ITHMYHBIX
crcTemMax

YMers:

y4acTBOBAaTh B
IKCTIEPUMEHTAIBHBIX
WCCIIEIOBAHHSIX TIPOIIECCOB
TeruiooOMeHa 1 00paboTke
pe3yIbTATOB SKCIIEPUMEHTOB




BBIYHCTISATH KOOPPUITUCHT
TEIUIO0TIa4YH NPU
BBIHYKJICHHOW 1
€CTECTBEHHON KOHBEKIIUU
BBIYHCTISTH KOYPPUITUCHT
TEIUIO0TIa4YH NPU
IUICHOYHOM KOHJICHCAllUX HA
Pa3IMYHBIX TOBEPXHOCTAX
BBIYHCTISATE KOPPUITUCHT
TEIUIOOT/Ia4H MPH KUTICHUH B
00JbIIIOM 00BEME U TTPH
JIBUKCHUH KUITSIIEH
KHUJIKOCTH




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

KM-1. Knaccudgukanusi mpoueccoB Tenaio00MeHa

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO Meponpusitusi: CTyIEHTBHI IIOJIY4arOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIOTHEHNE KOHTPOIBHOM paboThl OTBOAUTCS 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
OCHOBHI)IC MCXAaHU3MBbI HepeHoca TCIIJIOTHI U UX OCO6€HHOCTI/I B paSJ'II/ILIHBIX cucreMax

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIC  MEXaHHM3MBI 1.Kakue nporieccsl Ha MEKPOYPOBHE BBI3BIBAIOT MIEPEHOC
nepeHoca TEII0TEI u X TeIljIa TETUIONPOBOIHOCTBIO B razax, KHIKOCTIX U
0COOCHHOCTU B Pa3IMYHBIX TBEP/JBIX Tenax?

cHCTEMaxX 2.YT0 Takoe KOHBEKTHBHBIH TEINIOOOMEH?

3.Yem cB0OOIHAS KOHBEKIHS OTIMYACTCS OT
BBIHY>KJICHHOMN?

4.YTo Takoe Tem1000MeH U3TydeHueM?

5.B uem 3akmrouaeTcs MpUOIMKEHHUE JJOKATBbHOTO
TEPMOJMHAMHYECKOTO PABHOBECHSI?

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO, BBIOPAHO BEPHOE HAIIPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTeHKa "He 3a4TeHO" BBICTaBISIETCS €CIH
3aJlaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK HITH PE3yJIbTaT HE COOTBETCTBYET 3aJaHHIO

KM-2. TenjionpoBogHOCTH
®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHOro meponpusitusi B BPC: 25




IIpouenypa mnpoBeaeHHsI KOHTPOJbHOro Meponpusitusi: CTyIeHTh TMOJYYalOT BapHaHT
KOHTPOJIbHOHM paboThl. Ha BBITTOTHEHNE KOHTPOIBHOM pabOThI OTBOAUTCS 45 MUHYT

KpaTlcoe CodcpiKaHUuE 3alaHUA:
CriocoOsbl pacueTa TEMIIEPATYPHOI'O IIOJIA IIPU TCIJIOIIPOBOAHOCTHU B TBEPABIX TEJIaX U
nepeaaBacMoro TCrjIoOBOro 1mmoTokKa

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: CIIoCcoObI pacuera 1. 1. I1o neHTE TONMMUHON 2 MM TE€UET TOK IJIOTHOCTHIO
TEMIIEPATYPHOTO 1oJst npu 2:10"6 A/M2. Jlenta 001yBaeTcsi HOTOKOM BO3/1yXa C
TEIUIONIPOBOJTHOCTA B TBEPIBIX temriepatypoit 20°C, kod3hHHUIMEHT TeII00TIaYu OT
Telax U NepeaaBaeMoro TeIIOBOro JEeHTHI K Bo3ayxy 0=250 B1/(M2-K). Onpenenuts
MOTOKa JOMYCTUMYIO TOJIIIUHY U30JIALUU C KOOPPUIIUEHTOM

tertonpoBoarocta An3=0,15 Bt/(mK), ecnu
TeMmrepaTypa JIEHTbl He ToJbKHa npeBbimath 75°C.
CaoiicTBa MaTepuaa JEHTbI: yeIbHOE COIPOTUBICHHUE
=1,25-10"-6 Om'M, TernonpoBoaHocTs 1=20 Bt/(m-K).
2. Mexay IByMs KOAaKCHAIBHO PaCIIOIOKEHHBIMU
MIOJIBIMH LIUJTUHAPAMU, BBITIOJIHEHHBIMH U3
TEIUIOU30JISILIMOHHOTO MaTepuaa, pacioaokeH
WCTIBITBIBaEMBIN MaTepuan TommuHoi d=20 cMm u
koadurmentom TerutonposoanocT 1=0.1 B1/(m-K). Ha
BHYTPEHHEH MOBEPXHOCTH MeHbIIero mmmHapa (d1=30
cM, d2=40 cm) 3aaHa MOCTOSIHHASI ITIOTHOCTH TEIJIOBOTO
notoka q=100 Bt/mM2. Bremnuii iuamerp Oosbiiero
nunuaapa d3=1 m. KoadgdunreHnt termnooraaun Ha
BHelHe# moBepxHoctu a=12 B1/(M2-K), Temneparypa
okpyxaromeit cpensl pasHa 20°C. KoaddunmenTs
TEIIONPOBOAHOCTH O0OUX CIIOEB U30JIALUU OJUHAKOBBI
u paBHsl 11=0.05 B1/(M-K). Onpenenuts MakcUMalbHYIO
Y MUHUMAJIBHYIO TEMIIEPATyPy UCIBITHIBAEMOTO
MaTtepuana.

3. Paccuurtath TemnepaTypy B LIEHTPE MEJHOTO LIapa
nuametpoM d=10 MM, MOTPY>KEHHOTO B JKHJIKHI a30T C
Tx=77 K, uepe3 20 ¢ nocie Hayasia OXJIaKICHUSI.
KoadduuneHT Temnooraayn Ha MOBEPXHOCTH L1apa
a=120 B1/(M2-K). Teruodusuyeckue cBOWCTBA MEIU:
1=400 B1/(m°K), a=10"-4 m2/c. HauanbHas Temmeparypa
mapa T0=300 K.

2.1.1IpoBox nuameTpoM 4 MM M30JMPOBAH MAaTEPUATIOM C
teronpoBogHocThiO An3=0,2 B1/(M-K). ITo mpoBoay
TEYeT TOK TIOTHOCTHIO 2-1076 A/M2. [IpoBo HaxoaUTCS
B Bo3ayxe ¢ TeMreparypoit Tx=20°C, koapdunreHt
TEIUIOOTIa4M OT MPOBoJa K Bo3ayxy 0=50 B1/(M2-K).
OnpenenuTs ONTUMAITBHYIO TOJIIWHY U30JISIIUN U
MaKCUMAaJIbHYIO TeMIIeparypy rnposoja. CBoiicTBa
MaTepuasa npoBojia: yaeIbHOE COPOTHUBIEHUE
=1,25-10"-6 Om-Mm, TeruionpoBoaHocTh 1=20 Bt/(Mm-K).
2. IInnockas cranpHas CTeHKa TOMIUHON 10 MM nOKpsITa
JBYXCIOWHOM n3oJsauuen. I1epBblit cioil n30aaumumn
TOJIIMHON 25 MM BBIIIOJIHEH U3 MaTepuasa ¢
KOX((PHUIIMEHTOM TEMJIONPOBOTHOCTH,




YIOBIIETBOPSIOMNM cooTHomeHuto 12=0,144+0,0002-t
Bt/(mK), Tie t — remnepatypa B rpaaycax Llenbcus.
Bropoii croit nzossiiiuu TomuHOM 10 MM BBIMIOJIHEH U3
MaTepuaia ¢ KodppuuueHToM TeronpoBogHocTH 13=0,7
Bt/(mK).

TemMreparypa BHyTPEHHEN ITOBEPXHOCTU CTAJIBHOU
crenku 250°C, Temnieparypa okpysxarouien cpenbl 20°C,
BHEIHUH ko3 dument rermnooraaun a=100 Br/(m2-K).
Onpenenuts TeMIEpaTypbl Ha FPaHULIAX CIIOEB
m3ossun. KoagdunmeHT rermnonpoBogHocTy ctanu 11=
45 Bt/(m°K).

3. Haiitu remmieparypy B nieHTpe kyda (1=55 B1/(Mm'K),
r=2000 xr/m3, C=2500 JIx/(xr-K), nmuna pedpa 0,1 m)
[P OXJIAXKIEHUU B OKPY>KAIOILIEM I'a3€ C TEMIEPATYPOi
25°C gepe3 30 ¢ nociie Havala OXJIaXKIACHUS.
Koaddumuent rermmoornaun a=15 Br/(m2-K).
HauanbHas Temneparypa kyba 75°C.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME WIIM BBIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BRICTABIISCTCS
€CJIM 3aJJaHU€E BBITTOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. KoHBeKTHBHBIN TeNJI000MeH

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOrO Meponpusitusi: [lucbkMeHHOE BBINOJHEHUE PACYETHOTO
3aaHus

KpaTKOC CoA€cpKaHME 3alaHUA:
Brrancauts KOB(I)(I)I/II_[I/ICHT TCILIOOTAAYU IIPpH BLIHY)I(,Z[GHHOﬁ U €CTECTBEHHOM KOHBEKIIUHN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: BBIMHCIATH KO3(DUIMEHT 1.1. Bo3nyx ¢ Temmneparypoii 20°C, o0Tekaet co

TEIUIOOTJAYU MPU BBIHYKJICHHON U ckopocThio 10 M/C TOHKYIO IJIACTUHY, TEMITepaTypa

€CTECTBEHHON KOHBEKLIUU koTopoii paBHa 120°C. PaccunTtaTh NOJIHBIN TETIOBOU
MIOTOK, OTBOJMMBIN OT IJIACTUHBI HA YYacTKe




CYLIECTBOBAHMSI JAMUHAPHOTO TEUEHHUSI B TOTPAaHUYHOM
cinoe. [llupuna ractunsl 0,5 M.

2. OnpenenuTs AIUHY TPYyObl, HEOOXOAUMYIO AJIs
Harpesa Bojibl ¢ 20°C o 30°C. HIuametp TpyOs! 10 MM,
ckopoctb Bojibl 0,1 m/c. Temneparypa CTEHKH TPYOBI
MoJ/IepKUBAETCA MOCTOsIHHOM 1 paBHOU 65 °C. Ilepen
00orpeBacMbIM y4acTKOM TPYObI €CTh y4acTOK
TUIPOJIMHAMUYECKON CTaONUIN3aluu.

3. HaiiTu notepro Teria ¢ €AMHULbI JJTMHBI
TOPU3OHTAILHOU TPYOBI AramMeTpoM 20 MM,
HaxoJsmIelcs B Bo3ayxe. TeMmeparypbl HIOBEPXHOCTH
TpyOB!I U Bo3ayxa paBHbl 60°C u 30°C.

2.1. Jlenta ceuenuem 0,1x10Mm HarpeBaeTcs
ANEKTPUYECKUM TOKOM. Y I€JIbHOE CONPOTUBIICHUE
Marepuaina JieHTbl 0,5-10—6 OM-M. JIeHTa oMbIBaeTCs
MIPOJIOJILHBIM [TIOTOKOM BOJIbI, CKOPOCTh KOTOPOT'O paBHA
0,5 m/c, a Temnepatypa paBaa 20°C. OnpeaenuTs Cuy
TOKa, €CJIM TeMIIepaTypa JICHThI Ha paccTosiHuu 0,2 M OT
nepenHen KpoMku pasHa 85°C.

2. OnpenenuTs AIUHY TPYObl, HEOOXOAUMYIO AJIs
Harpesa BojibI ¢ 20°C go 40°C. Juametp Tpyost 50 MM,
ckopocTh Bojsl 0,2 M/c. Temneparypa cTeHKU TpyObI
MO/IIEP’KUBAETCS TIOCTOSIHHON U paBHOU 60°C.

3. Beptukanbnas Tpy6a auamerpoM 20 MM U BBICOTOH 3
M, Harperas o TeMueparypsl 95°C, HaxoauTcs B
BO31yXe, TeMieparypa koroporo 15°C. Paccuurars
MOJIHBIM TEIJIOBOM MTOTOK, CHUMAEMBbI C IOBEPXHOCTH
TPYOBI.

3.1. Boaa ¢ temneparypoii 20°C o0TeKkaeT MmiIacTUHy ¢
temneparypoit 50°C. CkopocTb BoAbI 2 M/C, ITHHA
macTuHbl 5 M. Haiitu cpennuit ko3 duirent
TEIUIOOT/Ia4YH U JIOKABHBIM KOA()(DUIIMEHT TeTI00TAauN
B KOHIIE TUIACTUHBI.

2. Bona teuer B TpyOe auameTpoM 10 MM cO CKOPOCTBIO
2 m/c. lnuna TpyOsI 5 M, TemmiepaTypa BObl Ha BXOJIE
10°C. OT CTeHKH K BOAE MOABOIUTCSA MOCTOSHHBIN
teroBoi motok 36000 Br/m2. Haiitu cpeanioro mo
JUIMHE TEMIIEPATypPy CTEHKH.

3. HaTsiHyTas rOpM30HTAILHO NIPOBOJIOKA HaIrPEBAETCS B
BO3/YIIHOM aTMoc(epe JIeKTpUUECKUM TOKOM. Jlnamerp
npoBoJoKH 0,8 MM, COMPOTUBIICHUE HA €AUHUILY JJIMHBI
npoBoiioku 3,4 Om/M. TemnepaTypsl Bo3ayxa U
npoBoJokH paBHbI 20°C 1 260°C cOOTBETCTBEHHO.
Haiitu cuity Toka.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu ebinonenus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME WJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

10




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU

OOJIBIITMHCTBO BOIPOCOB PACKPHITO.

BBIOpaHO BEpHOE HAIpaBJICHHUE ATl PELICHUS 3a/1a4

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Onucanue xapakmepucmuKu 6blNOJIHEHUA

Ouenka: 2
3Hanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIIAETCS

€CJIK 3aaHrEC BBIIOJIHEHO HEBCPHO HUJIU ITPEUMYIICCTBEHHO HE BBIIIOJTHEHO

KM-4. Tensioo0MeH n3j1y4eHueM

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa npoBeaeHHsi KOHTPOJBLHOro Meponpusitusi: CTyIEHTBHl IIOJIY4arOT BapHaHT
KOHTPOJILHOHM paboTsl. Ha BeIMOTHEHHE KOHTPOIBHOM pabOTHl OTBOAUTCS 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

Mertompl pacueTa TEIIOBOTO MOTOKA MEXTy TeJIaMH Pa3InMuyHON (OPMBI TIPH TETLIOOOMEHE

H3ITYUCHUCM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CIoco0bI pacuera
TEIJIOBOTO MOTOKA MEXAY TeJaMu
pa3In4HoON bopMeI npu

TEII000MeHe U3Ty4YeHUEM

1.1. B cdhepuueckom cocyne proapa oobemom 50 1
XPaHUTCS XKUIKUNA Kucaopol. OnpeaennuTb CyTOUHYIO
MOTEPIO KUCIOPOa U3-3a TEIJIONPUTOKOB U3ITydEHHUEM.
KoadduninenTs! n3nyueHuss HoBepXHOCTEN BHYTPEHHETO
n Hapy>kHoro cocynos passsl 0,1 u 0,06, a ux
temriepaTypsl paBHbl 90 K u 300 K. Kak ymenbmarcs
IIOTEPH, €CIIU MEKIY CTEHKaMHU COCY/la YCTAaHOBUTH
9KpaH, K03 PUIMEHT u3aydeHus koroporo pasex 0,17
Tennora mapooOpa3oBanus kuciaopoaa 212 xJx/kr.

2. Mexay nByMsl apajuieIbHBIMH IITIOCKUMHU
MTOBEPXHOCTAMHU HaXOAATCs [1Ba DKpaHa. TemmepaTypsl
noBepxHoctel paBHbl 150°C u 30°C, ux k03P PUIeHTHI
uznydenus pasusl 0,7 u 0,3, K03 UIHEHT U3ITydeHUsS
skpaHoB paseH 0,15. Haiitu Temneparypy 3kpana,
KOTOPBIN HaxoauTCs OJIMKEe K Topsiuell MOBEPXHOCTH.
2.1. B cpepuueckom cocyae [proapa oobemom 150 1
XPaHUTCS )KUJIKUA MeTaH. ONpeIeauTh CyTOUHYIO
MOTEPIO0 METaHa U3-3a TEIJIONPUTOKOB U3JTy4YEHUEM.
KoadduunenTs! n3myueHus MOBEpXHOCTEH BHYTPEHHETO
1 Hapy»Horo cocyioB paBHsel 0,1 u 0,08, a ux
temneparypsl paBHbl 111 K u 300 K. Kak ymenpmarcs
MOTEpH, €CITU MEKy CTEHKaMU COCy/la YCTaHOBUTh
9KpaH, K03 unmeHT uznyduenus koroporo pasex 0,087
Tennora mapoo6pazoBanus metana 515 kJK/Kr.

2. Mexnay IByMsl apajuiedbHBIMH IIJIOCKUMHU
MOBEPXHOCTAMHU HaXOATCS 1Ba IKpaHa. TemmepaTypsl
nosepxHocteit paBHbl 120°C 1 40°C, ux ko3¢ pUIMEHTHI
n3nydenus passbl 0,75 u 0,5, koadunreHT uznydeHus
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skpaHoB paseH 0,1. Halitu TemnepaTtypy skpana,
KOTOPBIN HaXxOAUTCs OJIMKE K XOJIOIHOW TOBEPXHOCTH.
3.1. B numunapuueckom cocyne proapa oobsemom 100 i
u auametrpoM S50 cM XpaHUTCS KUIKUHN a30T.
Onpenenuts CyTOYHYIO ITOTEPIO a30Ta U3-3a
TETUIONPUTOKOB M3TydyeHneM. Koappuimentsr
W3ITy4eHUs! TOBEPXHOCTE BHYTPEHHETO U HAPYKHOTO
cocynoB passbl 0,05 n 0,08, a ux Temneparypsl paBHbI
77 K u 300 K. Kak ymeHbIIaTCsl IOTEPH, ECITU MEKITY
CTEHKAaMH COCyJla YCTaHOBUTb KpaH, K03 duument
n3nydeHus: koroporo pasex 0,05? TemoTa
napoobpazoBanus azora 198 kJx/kr.

2. Mexny 1ByMs apajuieIbHbIMU MJI0OCKUMHU
IIOBEPXHOCTAMHU HaXOATCs [1Ba SKpaHa. TemmepaTypsl
noBepxHoctei paBHbI 150°C u 20°C, ux k03D PHUITUEHTHI
nzny4enus pasuel 0,25 u 0,7, ko3 umert uzmydeHus
sKkpaHoB paseH 0,2. HaliTu TemmiepaTypy 3kpaHa,
KOTOPBIN HaXOIUTCs OJIMKE K XOJIOTHOW TOBEPXHOCTH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

S cemecTp

KM-5. MaccoodoMeHn

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO Meponpustus: KourponsHas pabota

Bec koHTposbHOrO0 Meponpusitusi B BPC: 10

IIpoueaypa mnpoBeneHHs1 KOHTPOJBLHOro Meponpusitusi: CTyIeHTBl DOJY4arOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIMOMHEHNE KOHTPOIBHOM pabOThl OTBOIUTCS 45 MUHYT

KpaTlcoe CoA€cpKaHME 3alaHUA:

OcoOeHHOCTH IMPpONIECCCOB MEpeHOCA TCIIJIa U MACChI B MHOTOKOMITOHCHTHBIX CUCTCMAX

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

‘3H8.TBI 0COOEHHOCTHU HpOHCCCOB‘

1.Kakoii 3aK0H cOXpaHEHMsI BBIpa)KaeT ypaBHEHUE
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nepeHoca Te€mja MW MaCCbl B
MHOTI'OKOMITOHCHTHBIX CUCTEMAXxX

muddy3umn?

2.Kax 3anuceiBaercs 3akoH duka U1l TOTOKa MacChl IPU
muddy3un?

3.Kakue 6e3pazMepHbIe KOMIUIEKCHI UCTIONB3YIOTCS IPU
OIIMCaHMHU IPoLleccOB MaccooOMeHa?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABIICHHUE JUISI PEIICHUS 32,124

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OueHKa "Hey10BIETBOPUTENIbHO" BICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-6. Tenyioo0MeH nNpy KOHJAEHCAIIMA

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOrO Meponpusitusi: [lucekMeHHOE BBINIOJHEHUE PACYETHOTO

3aJaHus

KpaTKOC CoA€cpKaHUuE 3alaHUA:

Brruncnute KOB(I)(l)I/II_[I/IeHT TCIIOOTAAYU IIPpU IUICHOYHOM KOHJIEHCAIlMU Ha Pa3JINIHBIX

MMOBEPXHOCTAX

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTh: BBIUUCIATH KO3(DPHUIMEHT
TEIUIOOTAAaYM  [pU  IIJICHOYHOU
KOHJEHCALlUK  Ha  pa3IMYHBIX
MOBEPXHOCTAX

1.1. Kakoe Koam4ecTBO BEpTUKAIBHBIX TPYO AnuHOM 1,45
M " quamerpoM 40 MM notpedyeTcs Ui o0eceyeHHs
KOHJICHCAIIMH HACBIILIEHHOTO BOASHOIO Mapa B
komuyectse 4-10-2 xr/c mpu DT = 5 K? [laBnenue napa 1
MlITa. Konnencanus Ha KaxJI0i TpyOe MPOUCXOIUT
HE3aBHCHUMO.

2. Ha Hapy»XHOI OBEpXHOCTU BEPTUKAIBHOM TPYOBI
auamerpoM 20 MM U ITUHOM 8 M KOHJIEHCUPYETCSI CyXOu
HACBIICHHBIN BOAsTHOM nap npu AaBiaeHun 0.2 MIla.
Temnepatypa nosepxaoctu Tpyosr 950C. Kak
W3MEHUTCS CpeIHUN KOOPPUIUEHT TEII00TIauH, eCIIN
TpyOy pacroyioKUTh TOPU3OHTATIBHO?

2.1. Kakoe KOJIU4eCcTBO TOPU30HTAINBHBIX TPYO JTHHON
1,2 M 1 ntuametpoM 25 MM notpelyeTcst s
o0ecrneveHrs KOHJEHCAK HAChIIEHHOTO BOASIHOTO
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napa B koiudectBe 6-10-2 xr/c mpu DT = 10 K?
Hasnenune napa 0,2 MIla. Konnencanust Ha kaxaon
TpyOe MPOUCXOIUT HE3ABUCUMO.

1. Ha Hapy>XHO# MOBEpXHOCTH BEPTUKAIBHOMN TPYObI
JMaMeTpoM 15 MM u 1nuHOM 1,5 M KOHZIEHCUpYeTCst
CyXOMW HachILLIEHHBIN BOAsIHOM nap npu nasiaeHuu 1 MIla.
Temneparypa noBepxHoctu Tpyosl 900C. Kak
W3MEHUTCS CpeaHUNA KO3 PHULIMEHT TETI00TAaYH, €CITH
JUIUHY TPYObI YBEIHUUTH B TpU pa3a?

3.1. Kakyro Temmiepatypy CTeHKH HEOOXOAUMO
o0ecne4nuThb, YTOObI IPU MICHOYHON KOHACHCAIUU
CYXOT'0 HAacChIILIEHHOT'0 BOJSHOIO M1apa Ha NOBEPXHOCTU
BEPTUKAIBHOU TPYOBI IJTHHOM 2 M U TUAMETPOM 25 MM
KoHJeHcupoBaiock 5-10-3 kr/c mapa? lasnenue napa 0,1
MITa.

2. Ha moBepXHOCTH TOPU30HTATBHON TPYOBI THAMETPOM
12 MM 1 JUIMHOM 2 M KOHAEHCUPYETCSl BOASHOM map npu
nasinenuu 0.2 MIla. PasHocTs TEMIepaTyp MeXIy apoM
u crerkoi paBHa 10 K. Haiitu maccoBblil pacxof
o0pa3oBaBIIeHCs KUIKOCTH.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-7. Tenjioo0MeH nNpu KUIIEHUH

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHusi KOHTPOJBLHOro Meponpusitusi: CTyIeHTBHl IOIY4arOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BbIMOIHEHNE KOHTPOIbHON pabOThl OTBOIUTCS 45 MUHYT

Kparkoe conepxxanue 3aganus:
Borancnnts k03 PUIMEHT TEII00TJauU [TPU KUIEHUH B OOJIBIIOM 00bEME U MPU IBUKEHUU
KHIISLLEN )KUKOCTH

KoHTpoJibHbIe BONIpochl/3aJaHUA:
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YMmeTs: y4acTBOBaTh B 1.1. T'opuzonTansHas TpyOa anuHo# 0,4 M U THaMeTpoM

AKCIIEPUMEHTAIIbHBIX 60 MM H3HYTPH 000TPEBAETCS ANEKTPOHATrpeBaTEIIEM
HUCCIIENOBAHUIX MIPOIIECCOB MOITHOCTEIO 83 kBT. TermioBoil MOTOK OTBOJUTCS B
TEII000MeHa " obpaboTke KHITALIYIO Ha Hapy>KHOM MOBEPXHOCTU TPYOBI BOLLY IIPH
pPE3yJbTaTOB YKCIEPUMEHTOB nasiennu 0,3 Mlla. Onpenenuts Temneparypy

HapY>KHOW MOBEPXHOCTHU TPYOBHI.

2. Bona kunut B TpyOe nuametpom 40 MM U JuTHHOM 1 M
IIPU BBIHYKJCHHOM JIBMYKEHUU CO CKOpocThio 0,5 m/c.
TennoBas Harpy3ka cocrasisier 2-105 B1/mM2, naBienue
1,0 MIIa. Kak usmeHuUTCs TeMIlepaTypa CTEHKU TPyObl
MIPU YBEJIIMYEHUU CKOPOCTH 110 4 M/c?
TemmonpoBonHocTs crenku 17 Br/m-K.

2.1. Ha moBepXHOCTH TOPU3OHTATIBLHOMN TPYOBI
JIMaMETPOM § MM KHITUT BOZA ITPHU aTMOC(HEPHOM
napienuu. TennoBasa Harpyska q=0.7qkpl. Kak
M3MEHUTCS IUIOTHOCTDH TEIUIOBOTO MOTOKA Ha
MIOBEPXHOCTU TPYOKH, €CITU Pa3HOCTh TEMIIEPATYP MEXKIY
CTEHKOM U XHUJIKOCTBIO YBEJIUYUTH B 8 pa3?

2. Boja xunut npu TeueHuu B TpyOe AMaMeTpoM 35 MM
u JuinHOU 7 M. OnpenenuTh CKOPOCTh HIUPKYISIUU, TPU
KOTOPOM BBIHY)KJICHHOE JBUYKEHNE HAYHET OKa3bIBATh
BIIMSIHME HA MHTCHCUBHOCTb TerutoooMena (q = 2.5 105
Br/m2, P = 7.5 MIla).

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinonneHus snanua: OueHkKa "Xopoo" 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
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHu€E BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIMOJIHEHO

KM-8. TenmuioeMkocTh

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOobHOr0 Meponpusitusi B BPC: 20

IIpoueaypa mnpoBeneHHs1 KOHTPOJBLHOro Meponpusitusi: CTyIeHTBl DOJY4arOT BapHaHT
KOHTPOJILHOM paboThl. Ha BeIoNHEHNE KOHTPOIBHON pabOThl OTBOAUTCS 45 MUHYT

KpaTKOE CoA€cpKaHME 3alaHUA:
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VYyacTe B 9KCIIEpUMEHTAIbHBIX UCCIIEIOBAHUAX MPOLIECCOB TEIJI000MeHa U 00paboTKe
pE3yJIbTaTOB dKCIIEpUMEHTOB: OIpeneneHue TEMI0EMKOCTH U TEMIIEPATYPOIIPOBOAHOCTH
TBEPABIX MAaTEPUAIOB METOJOM PETYJIIPHOTO PEKUMA

KoHTposbHbIe BONPOCHI/3a1aHUA:

VMerTs: y4acTBOBaTh B 1.B 4em 3aKir04aroTCsi 0COOCHHOCTH MPEACTbHBIX
OKCIEPUMEHTAIbHBIX CIIy4aeB IIPU PETYJISIPHOM PEXUME OXJIAXKICHUA?
YCCIICIOBAaHHSX IPOIIECCOB 2.Kax 3TH 0COOEHHOCTH CKa3bIBAIOTCS Ha
TEII000MeHa " o0paboTke pacripenieieHul TeMIepaTypbl?

pEe3yJIbTATOB IKCIIEPUMEHTOB

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 33]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UITU MPEUMYILIECTBEHHO HE BHITIOJHEHO

KM-9. CBo0oaHasi M BbIHYK/ICHHAs1 KOHBEKIMS

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJBbHOro Meponpusitusi: CTyIAEHTHl [OJIy4alOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BeIOHEHNE KOHTPOIBHOM pabOThl OTBOAUTCS 45 MUHYT

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IpOBEPKY SYMeHI/Iﬁ MO COOTBCTCTBYIOIICMY pa3acily AUCHUIIIIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymerb: y4acTBOBAaTh B 1.ITouemy npu BBIMOJTHEHUH PAOOTHI HEOOXOAUMO
SKCIICPUMCHTAJIBHBIX MMPOBOAWUTE UBMEPCHHA B CTAllMOHAPHOM pe)KI/IMe?
UCCIIETIOBAaHMSIX MIPOLIECCOB 2.Kakoii pouecc onpezenseT Bpemst BbIX0/1a Ha
TerooOMeHa u o0paboTke CTallMOHAPHBIN pexUM?

pe3yJIbTaTOB IKCIEPUMEHTOB

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 8vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO, BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/1aHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIJIM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO0

KM-10. TensiooTaa4yu npu KUNEeHNU

®opmbl peaquzanun: [TuceMennas padora
Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora
Bec koutposabHoro meponpusitusi B BPC: 20

Hpouenypa NMPOBECACHUA KOHTPOJIBHOIO MEPOIPUATHS: CTYI[CHTI)I IMOJIY4arOT BapHUaHT

KOHTPOJIbHOUM paboThl. Ha BhIMOIHEHHE KOHTPOIBHON pabOThl OTBOAUTCA 45 MUHYT

KpaTKOC CoA€cpKaHUuE 3alaHUA:

OpI/IeHTI/IPOBaH Ha IpOBEPKY YMCHI/Iﬁ 10 COOTBCTCTBYIOLIEMY pPa3acily AUCHUIIIIMHbBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: BBIYHCIATh KOADPHUIUEHT
TEIUIOOTIAYM TPH KUIICHUU B
00JbIIIOM 00BEME U TP ABUKECHUN
KHIIAIEN >KUIKOCTH

1.KakoBbI 0COOCHHOCTH KPUBOM KUTICHUS TTPH
y3bIPbKOBOM KUIIEHUH B 00JIbILIOM 00beMe?
2.B ueM COCTOUT MePBbI KPU3UC KUIICHUS?
3.B 9eM cocTouT BTOPOIl KpU3HUC KUTICHHS?

YMeTs: y4acTBOBaTh B
SKCIICPUMCHTAJIbHBIX

MCCIIETOBAHMSIX IPOIIECCOB
TerI000MeHa " o0paboTke

PE3YJIbTATOB OKCIICPUMEHTOB

1.KakoBbl 0COOEHHOCTH MJICHOYHOTO KMIIEHUS Ha
IJIOCKON TTOBEPXHOCTH?

2.KakoBbl OCHOBHBIE HICTOUHUKH TMOIPEIIHOCTH
M3MepeHuil B 1aHHOM paboTe?

Onucanue MKaJbI OLleHUBAHUS

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue

BBIIIOJIHEHO B ITOJTHOM 00BbEME MJIH BEITIOJHEHO MpEUMYIICCTBECHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "XOpOI.HO" BBICTABJIACTCA CCIIN

OOJBIITMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABIICHUE ISl PEIICHUS 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "y,ZLOBJ'IeTBOpI/ITCJ'ILHO” BBICTaBJIACTCA

€CJIM 3aJaHNEC NPEUMYIICCTBCHHO BBIITIOJIHEHO

Oyenka: 2

Onucanue XapakmepucmuKku 6blnNOJIHEeHUSl 3HAHUA. OHGHKa "He 3a4TeHO" BRICTABIISICTCS €CIIU
3aJIaHHE HE BBIIOJIHEHO B OTBEACHHBIN CPOK HJIA pE3yJIbTAT HC COOTBCTCTBYCT 3aJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

burer 1

1. OcHOBHBIE TIOJIOKEHHS TEOPUH TEILIONPOBOAHOCTH. 3aK0oH Dyphe. KoaddunmeHt
TEIJIONPOBOAHOCTH. Bo3pacTanue sHTpoONUYU pH nepegade Teria TErIonpPOBOHOCTHIO.

2. TermooOMeH npu cTaOMIM3UPOBAHHOM T€UEHHUH B TpyOax. JlamuHapHOe TeueHue.
I'pannusble ycnoBus 2 poaa.

3. [Inmactuna ¢ pazmepamu 1x100x400 MM, OMBIBa€TCSI TOTOKOM BO/IbI, HAIPABJIECHHBIM BI0JIb
JUTMHHOM CTOPOHBI IJIaCTUHBL. TeMIiepaTypa NOBEPXHOCTH MJIACTUHBI IOCTOSIHHA U paBHA
75°C, Temnieparypa Haberatomero noroka 20°C. Pexxum TeueHus: B HOrpaHUYHOM CJI0€
namMuHapHbIi. Kak M3MEHUTCS KOJTMYECTBO TEIJIa, CHUMAEMOTO C TUTACTUHBI, €CJIM HAPABUTh
MOTOK BJI0JIb MEHBILIEH CTOPOHBI?

IIpoueaypa nposenenust
YcTHBIE OTBETHI Ha BOIIPOCHI OMIIETa, pEIICHHE 331a4uu

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: NJI-3omk-4 JeMoHCTpUpyeT mOHMMaHNEe OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEHa U MIPUMEHSIET UX Ul PACUETOB 3JEMEHTOB TEINIOTEXHUYECKUX YCTAHOBOK U
cucTeM

Bonpocsl, 3aganus
1.buner 1
1. OcHoBHBIE MTOJIOKEHUS TEOPUH TEIUIONPOBOAHOCTU. 3akoH Dypre. Koapduument
TEIUIONPOBOAHOCTH. Bo3pacTanue sHTpoNuu Npy nepegade Teria TerIonpOBOAHOCTBIO.
2. TerutooOMeH npu cTaOMIIM3UPOBAHHOM TeUeHHH B TpyOax. JlaMmuHapHOe TeueHue.
['pannunble ycnoBus 2 poaa.
3. Ilnactuna c pazmepamu 1x100x400 MM, OMBIBaeTCsl IOTOKOM BOJIbI, HAIIPABJICHHBIM BJI0JIb
JUIMHHOM CTOPOHBI IJIaCTUHBI. TeMieparypa NOBEpXHOCTHU IJIACTUHBI IOCTOSIHHA U paBHA
75°C, Temnieparypa Haberatomero noroka 20°C. Pexxum TeueHus: B TOrpaHUYHOM CJI0€
namMuHapHbIA. Kak U3MEHUTCSI KOTMYECTBO TEIJia, CHUMAaeMOro € IJIaCTUHBI, €CJIH HAallPaBUTh
IIOTOK BJI0JIb MEHBIIEH CTOPOHBI?
2.buner 2
1. TuddepennmansHoe ypaBHEHUE TEIUIONPOBOIHOCTH. [Tpubimxenns u BbIBOA. Y CI0BUS
OJIHO3HAYHOCTH U 0e3pa3MepHbIE KPUTEPHH.
2. KonBekTUBHBIH TemnooOMeH. [ uapoauHaMiuueckuii U TeTIIOBOM TypOYIeHTHBIN
norpaHuuHeli ciaoi. Mogens [pannris. Ananorus PeitHonbaca.
3. Bona co ckopoctsio 0,2 M/c nBuxercs o Tpyoe nuamerpoM 4 mm ¢ Temnepatypoit 20°C Ha
BX0Jie B TpyOy. OnpenenuTs AMUHY TpyObl, HEOOXOAUMYIO AJisi HarpeBaHus Bobl 10 80°C,
€CIIM TMOABOMMAs TUIOTHOCTh TEIIOBOro MoToka paBHa 1500 Br/mM2. Takxke HaliTh
TEMIEPATYpPY CTEHKH TPYObI B BBIXOJJHOM CEUEHUH.
3.buner 3
1. TenonpoBOAHOCTH B MJIOCKOM muiacTure. ['pannunbie ycnoBust 1-ro u 3-ro poja.
TepMuueckue conpoTUBIEHUS.
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2. KOHBEKTHBHBIH TETJI000MEH MpH TypOYIEHTHOM JBHKEHHH B TpyOax. MuTterpan Jlakiona.
3. Ha ckosibKO MOKHO YBETMUUTH KOJIMYECTBO TEIUIA, IEPEeJaBaeMoe Yepe3 MIIOCKYI0 CTEHKY
pazmepom 0.5°1.0 M ot ogHO# xuakoi cpensl (al = 50 Br/(M2xK), Tx1 = 200 K) k apyroii (a2
=10 Br/(M2xK), T2 = 150 K) 3a c4yet ycTaHOBKHM Ha OJTHOM M3 TOBEPXHOCTEH pedep?
[TpunsTh, yTo KO3 duUIMeHT opeOpenus CTeHku paseH 4, 3pdexTuBHOCTD pedpa paBHa 1.
TepMuyeckoe CONPOTUBICHUE CTEHKU MaJIO.

4.buner 4

1. Oxnaxxnenue 0€CKOHEYHOTO IIMIIMHPA, TPaHUYHbIE YCIIoBUA 3-r0 pona. Pemenue
YPaBHEHHUS TEIUIONPOBOAHOCTH U €r0 aCUMITOTUKHU TP Pa3IU4HbIX yuciax buo.

2. l'uapoauHaMuka ¥ TeTio0OMeH IpU MPOJOJILHOM 00TeKaHUHU IacTUHBI. JlaMHUHApHBIIH
IIOT'PAHUYHBIN CIION.

3. [IpocTpancTBO MEX Ty NBYMS TOPU30HTATBHBIMU IIACTUHAMH 3aMIOJIHEHO BO3TyXOM IPH
aTMOoC(epHOM JaBJICHUH, PACCTOSTHUE MEX Ty HUMH cocTasisier 10 mm. Temneparypa Bepxuen
mactubl T1 = 100 °C, amxuein T2 = 20 °C. Kak U3MEHHUTCS TEIJIOBOM MOTOK MEXITY
IUIACTUHAMHU, €CIIU UX IOMEHATh MEeCTaMu?

S.buner 5

1. CranuoHapHasi TEMJIONPOBOJHOCTH B MHOTOCJIOMHOM TIOCKOM cTeHKE. I paHUuHbIE yCIIOBUS
1-ro u 3-ro pona. Tepmudeckue CONpPOTUBICHHUS.

2. Ilonsitre paBHOBecHOTO M3imydeHus. @opmyna [lnanka. 3akon cmemenust Buna. 3akon
Credana-bonbuimana.

3. ITo Tpy6e mmuHoI 2 M 1 quamerpom 30 MM TedeT Boja co ckopocThio 1 m/c. Temmneparypa
BO/bI Ha Bxoje paBHa 10 °C. Onpenenuts TeMnepaTypy BOAbl Ha BBIXOJIE, €CIIU TeMIlepaTypa
ctenku pasHa 50 °C.

6.buner 6

1. MaTencudukanus Terwionepeaayn 3a cuer opedpenus. Pacripenenenue reMnepatypsl B
pebpe. Pacuet Temnonepenaun uepe3 opeOPEHHYIO CTEHKY.

2. l'uaponuHaMuKa ¥ TETUIO0OMEH TpH 00TEKaHWH TeJI KOHEYHBIX pazMepoB. O0TekaHue
IWIMHpPA, 11apa U My4KOB TPYO.

3. Mexay nBymsl mapajuieIbHBIMH TOBEPXHOCTSIMH, TeMIepaTypsl KoTopsix 20 u 78 K,
pacIoyio’KeHbl TPU OJMHAKOBBIX 3KkpaHa. KoadduiimeHTs! TernoBoro n3ay4eHus NOBEpXHOCTEH
paBusbl 0,08, a sxkpanoB — 0,05. Paccunrtate TeMiiepaTypy CpeHero SKpaHa.

7.buner 7

1. TenonpoBOAHOCT MUIMHAPUUIECKON cTeHKH. [ panudnbie ycnoBus 1-1o u 3-ro poaa.
TepMuueckue conpoTUBIEHUS.

2. KOHBEKTHBHBII TETNIOOOMEH TpH TeYeHnH B TpyOax. JlamuHapHoe Teuenue. [ paHudHbIe
ycnoBus 1 pona. Pacnipenenenue remnepaTypsl Ha HA4aJIbHOM TEPMUYECKOM Y4aCTKE.

3. Bo3yx co ckopoctsio 30 M/c u remriepatrypoii 338 K o0TekaeT mIocKyro MIacTHHY JUTHHOM
150 mM. HaiiTi cpenHIO0 110 MOBEPXHOCTH IUNIOTHOCTH TEIUIOBOTO MOTOKA. [IpHHATE pa3HOCTH
TEMIIepaTyp MEKIy IUTACTUHOM U BO3yXOoM paBHOi 5.5 K.

8.buier 8

1. Perynsapusiii pexxum oxnaxaeHusi. Teopembl KonnparbeBa. OmnpeneneHne mocTosHHOMN
BPEMEHH IIPH pa3INYHbIX unciax buo. Mcnonp30BaHue peryaspHOro pesxumMa npu
HKCIEPUMEHTAJILHOM ONpeeNIEHUH TeITOPU3NIECKUX CBOMCTB.

2. KoHBeKTHBHBIN TemooOMeH. CBs3b MEXAY THAPOIMHAMUYECKIM U TETIJIOBBIM
JAMUHAPHBIMH MTOTPAHUYHBIMH CIIOSIMH.

3. Mexay 1ByMmsl IJI0CKONapaJljieIbHBIMU HEOT PAHUYEHHBIMU TTOBEPXHOCTSIMHU C
koa¢punmentamu uznydenus 0,7 u 0,8 ycraHOBIIEHBI /1Ba SKpaHa, KOd()PUIMEHTHI U3JTydeHuUs
KOTOpBIX cooTBETCTBEHHO paBHbI 0,1 1 0,02. Bo ckonbko pa3 3a c4eT yCTaHOBKH SKPaHOB
yZ1aJI0Ch CHU3UTD IUIOTHOCTD MOTOKA PE3yJAbTUpYIOLIero u3inydenus? [IpunsaTe, uto
TEMIIEPATYPBI IOBEPXHOCTEN 110CIIE YCTAHOBKU IKPAaHOB HE U3MEHSIOTCS.

9.buner 9

20



1. KonBekTuBHBIH Termio00MeH. OCHOBHEIE MOHSATHUS, CHCTEMa ypaBHEHUH, ONIpe/IeIICHIE
Koa(uImeHTa TEII00TAauy IPH BHEITHEM OOTEKaHUH TEJl ¥ TSYCHUH B KaHAJIax.

2. TermooOMeH H3Ty4eHHEM MEXTY MapalIeIbHBIMU TUIACTUHAMU, Pa3IeICHHBIMH dKpaHAMHU.
3. Pebpo BBIMOTHEHO M3 MEAHOM IUIACTUHBI TOIIMHON 2 MM U anuHo# 0,2 M. Kak u3MeHnurcs
CHUMAaEMBbIii ¢ pedpa TETUIOBOM MOTOK, €CIIH €ro JUIMHY YMEHBIIHTH B 4 paza? U3sectHo a= 10
Bt/(M2 K); 1= 320 B1/(Mm K).

10.buner 10

1. CranmonapHasi TEIJIONPOBOJHOCTD IMJIMH/PA U 1Iapa ¢ BHYTPEHHUMHU UCTOYHUKAMU Terlia
MIpU TPAHUYHBIX YCIOBUAX 1-TO U 3-r0 pona.

2. PexnMbl €CTECTBEHHON KOHBEKIIMU OKOJIO OTPaHHUYEHHBIX Tell. EcTecTBeHHAss KOHBEKIUS
BOKPYT LMJIMHJpA U 1Iapa.

3. I1o ropu3oHTaNbHO PACHONOKEHHOMY B BO3AyX€E IMIUHAPUIECKOMY METHOMY ITPOBOAY
nuameTpoM 1 MM nponyckarot anektpuueckuil Tok 10 A. IlpoBoa nMeeT noau3TUiIeHOBYIO
M30JISIMI0 ToauHOM 0.25 MM. OnipeAenuTh TEMIIEPATypPy BHEIIHEH MOBEPXHOCTH U30JISIIUH,
eciu ynenpHoe conporupiienue meau 0,0175 Om MM2/M, a TeMiepaTypa OKpyKaroIiero
Bo31yxa paBHa 20 °C.

MaTepI/IaJ'[bI AJIS MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Kak popmynupyercs 3akoH @ypbe 11 nepeaadu Teria TerIonpoBOAHOCTBIO?
OTBeTHI:
1) Tens10BoO#i MOTOK NPONMOPLHHMOHAJIECH IPAAUEHTY TEMIIEPATYPHI € MPOTHBONOJI0KHBIM
3HAKOM
2) TemnoBoi MOTOK 0OPAaTHO NPONOPLUOHATIEH I'PaIuEHTY TEMIIEPaTyphl
3) TennoBo¥i MOTOK MPONOPLIXOHAJIEH TEMIIEPATYPE C IPOTHUBOIOIOKHBIM 3HAKOM
Bepublit otBetT: TemnoBoii NOTOK NPONOPLHUOHATIEH IPAAUEHTY TEMIIEPATYPHI C
IIPOTUBOIOJIOKHBIM 3HAKOM
2.Yr1o Takoe Ko3QPULIUEHT TerooTAaYn?
OTBeTHI:
1) KoaddpunmeHt nponopunoHaaIbHOCTH, CBA3bIBAIONINI TEIIOBON MOTOK MEXKY KHUIKOCTSIMU
C pPa3HbIX CTOPOH CTEHKH U Pa3HOCTb TEMIEPATYP MEX]Y 3TUMH KUJIKOCTIMHU
2) Koa¢gpnumeHT NponopuuoHaAJIbLHOCTH, CBA3BIBAIIINN TEIJIOBOH MOTOK MEKIY
CTEHKO U KUAKOCTBHIO M PA3HOCTHh TeMIIEPATYP MeK1y HUMH
3) Koa¢punment nponopLnoHaIbHOCTH, CBA3bIBAIONINI TEIJIOBON OTOK B CTEHKE U Pa3HOCTh
TEMIEPATYp MEXAY pa3HbIMU TPAaHUIIAMH CTEHKU
Bepusriit otBet: KoadduuneHT nponoproHaabHOCTH, CBA3bIBAIOIINN TETIJIOBOM MOTOK
MEX/1y CTEHKOW U KMJIKOCTBIO U Pa3HOCTh TEMIIEPATYpP MEXAY HUMHU
3.Yrto Takoe peryaspHbIi peKUM HarpeBa Wiu OXJIKIACHUs Tena?
OTBeTHI:
1) Cranus npouecca, Ha KOTOPOH TeMIiepaTrypa 3aBUCUT OT BPEMEHH JIMHEHHO
2) Craaus npouecca, Ha KOTOpo¥ Jiorapugm G6e3pasMepHoii TeMniepaTypbl 3aBUCHT OT
BpPEMEHH JIMHEIHO
3) Cragus npoiiecca, Ha KOTOPOH TemIiepaTypa He 3aBUCUT OT BpEMEHU
Bepusriit otBet: Ctaaus mporiecca, Ha KOTOpoil Jorapudm 6e3pasmMepHOl TeMIepaTypbl
3aBHCHUT OT BPEMEHU JIMHEHHO
4.Kakoit 6e3pa3MepHbIi KOMITJIEKC SIBJISETCSI OCHOBHBIM OIPEEIIAIONINM KPUTEPHEM IIPU
BBIHYKJICHHOM KOHBEKIIHN?
OTBeThI:
1) Ynciio PeitHosbaca
2) Yucino Panes
3) Yucno Hyccenbra
Bepusiit orBet: Yuceno PeitHoinbca
5.UT0 Takoe y4acTOK MOJTHOCTHIO CTAOMIM3UPOBAHHOTO TEUEHUS B TpyOe?
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OTBeThI:
1) YyacTok, Ha KOTOPOM CKOPOCTb U TEMITepaTypa HE 3aBUCST OT MPOJAOIBLHON KOOPAUHATHI
2) YuyacTok, Ha KOTOPOM BH/ paclnpe/e/ieHisl CKOPOCTH H TeMIIepaTyphbl 10 CeYeHUI0
TPYObI He MeHsIeTCS
3) YyacTok, Ha KOTOpOM (pOPMHUPYIOTCSI pacripeieIeHnsi CKOPOCTH U TEMIIEPaTypHI 110
CEUYCHHIO TPYObI
BepHblil 0TBET: Y4acTOK, Ha KOTOPOM BHJI paCIpeielICHUs CKOPOCTH U TEMIIEPATYPHI 110
CEUEHUIO TPYOBI HE MEHSIETCS
6.UT0 Takoe TerI0BOM MOrPaHUYHBIN CION?
OTtBeTsI:
1) Ob1acTh, B KOTOPO# TeMIepaTypa KHUJAKOCTH MEHSETCSl OT TeMIIepaTypbl CTEHKH /10
TeMIIepaTypbl HEBO3MYIIIEHHOI'0 MOTOKA
2) OGnacTh, B KOTOPOM CKOPOCTD JKUJIKOCTH MEHSETCS OT HYJIA Ha CTEHKE 10 CKOPOCTH
HEBO3MYILIEHHOTO MOTOKA
3) O6nactb, B KOTOPOI TeMIeparypa He 3aBUCUT OT KOOPMHATHI, HAMPABIEHHON M0 HOPMaJIH
K CTECHKE
Bepusriit otBet: O61aCcTh, B KOTOPOH TEMIIEpaTypa )KUIKOCTH MEHSETCS OT TEMIIepaTyphl
CTEHKH JI0 TeMIIepaTypbl HEBO3MYILEHHOTO IMOTOKA
7.Yto Takoe ko3P PpHUIMEHT N3TydeHns (CTeNeHb YepHOTHI)?
OTtBeTsI:
1) OTHolIEHNE TeMIlepaTyphl Tella K TeEMIepaType adCOIIOTHO YEPHOTO Teja MPU TaAKOU ke
IUIOTHOCTU MTOTOKA COOCTBEHHOTO M3JIY4EHHUSI.
2) OTHoOLIeHNe MVIOTHOCTH NMOTOKA COOCTBEHHOI0 U3/ Ty4YeHHUs Tesla K IVIOTHOCTH MOTOKA
H3JIy4YeHHUs a0COIIOTHO YepPHOro TeJia MPHU TOM e TeMIeparype.
3) OTHOLIEHNE JIOTHOCTU MTOTOKA COOCTBEHHOT0 U3JIYy4YE€HHUS TeNla K IJIOTHOCTH MTOTOKA
MOTJIOUICHHOTO UM H3JTy4YEeHHUS.
BepHnbplii otBeT: OTHOIIEHNE IUIOTHOCTU IOTOKA COOCTBEHHOT'O U3JIyUYEHUs Tella K
IUIOTHOCTH MTOTOKA M3JTy4eHHsI aOCOJIFOTHO YEPHOTO Tella MPH TOH e TeMieparype.

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIoIHEHa B paMKax "06a30Boro"
yYpOBHS. BOJIBIIMHCTBO OTBETOB JjaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoiHeHus 3nanus: Pabora BBIMOIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HAa BOTIPOCHI YIIIYOJCHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMIOJIHEHA WX BHITIOTHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

II1. Ilpaguna évicmasnenun umo2080i OUEeHKU no Kypcy
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5 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: JK3aMeH
IIpumep Onnera

burer 1

1. Konnencanus IBH>KYIIErocs rapa Ha MmIOCKOW MOBEPXHOCTH.
2. CreaHoB MOTOK MPH UCIIAPEHHUH B I1apOra30BYIO CPeay.
3.3anaqa

IIpouenypa npoBenenust

OK3aMe€H yCTHBIN M BKJIIOYAET JIBa TEOPETUUYECKUX Bompoca M 3agady. K sk3aMeHy nomyckaroTcs
CTYACHTBI, YCIEUIHO BBIIOJIHMBIIME M 3allUTUBIIME BCE KOHTPOJIbHBIE MEPONpPUATHUS
npenycmorpensbsie B BAPCe

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60RPOCOE NPOBEPKU PE3YTbIAM 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: NJ-3onk-4 JleMoHCTpHpyeT MOHMMaHHE OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEHA U IPUMEHSIET UX ISl PACUETOB JIEMEHTOB TEIUIOTEXHUICCKUX YCTAHOBOK U
cucTeM

Bomnpocel, 3axanus
1. KonneHcanus IBUXKyYIIErocs mapa Ha II0CKOM MOBEPXHOCTH.
2.0OcHOBHBIE OCOOCHHOCTHU KUIIEHUS IPU ABMXKEHUHU KHUAKOCTU B TpyOax. CMeHa pexXUMOB
TEUYCHHS.
3. [Tomob6wue mporieccoB mpu Temio- U MaccoooMene. TpoitHast aHaIoTHsl.
4. KpuBast kureHusi. XapakTepHble TOUKU KPUBOM, PEKUMBI KUTICHHS.
5. OcHOBHBIE 0OCOOEHHOCTH MJIEHOYHOTO PEKMMa KUIIEHUSI Ha IIOBEPXHOCTSIX € pa3InyHON
reomMeTpueil (ropu3oHTaIbHAS U BEPTHUKAJIbHAS MOBEPXHOCTH, chepa, TOPU3OHTAIbHBIN
TUATTUHD).
6. Monenb 3aKunanus A1t OObIYHBIX M KPUOT€HHBIX JKUIKOCTEH.
7. [InenodHast KOHACHCAIMS HA TTOBEPXHOCTU TOPU3OHTATBHOM U BEPTUKAIBHOU TPYOHI.
8. TeriooOMeH MpH KarenbHOM KOHAEHCAIHUH.
9.Mopenu Terto00MeHa MPU TEYCHUH KUTIAIIEH KUIKOCTH B KaHaJax.
10.0co6eHHOCTH KOHACHCAIIMY ABIKYILETOCs Mapa
11.Kpu3zuc kuneHus ¢ TOUKU 3peHUs TEIIOBOT0 OajaHca CTEHKU
12. Y cTONYMBOCTD peKUMa KUTIEHUS.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.ITpu kakoit BBICOTE CTEHKU CpeAHUI K03 (HUIIMEHT TeII00TIauy PY TNICHOYHOM
KOHJICHCALIUW Ha BEPTUKAIILHON CTeHKe OyJeT MUHUMAJIbHBIM?
OtBeThI:
1) ITpu 6eckoHeuHO OOJBIION BBICOTE
2) IIpu BbICOTE, COOTBETCTBYIOIEH KPUTHUECKOMY 3HAUEHUIO IPUBEIECHHON UIMHBI, IPU
KOTOPOM JIaMHUHApHO-BOJTHOBOE TEUEHUE JKUKOCTH CMEHSETCS TypOYIeHTHBIM
3) Ilpu HyneBoii BeIcOTE
Bepnsiit oteT: 2
2.Kak cooTHOCATCS pa3HOCTh TEMIIEPATYp BHYTPH Tela U Pa3HOCTb TEMIIEPATYP MEXKAY
MOBEPXHOCTHIO T€Ja U OKPYXKAIOIIeH ero HUAKOCThI0, eciii yuciio buo ctpemurcs k Hymo?
OtBeThI:
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1) Otu pasHocTH TemnepaTyp OTJIMYAIOTCS HE3HAYUTEIBHO
2) PazHocTh TemMnepaTyp BHYTPH T€la MHOTO OO0JIbIlIe Pa3HOCTU TEMIIEpaTyp MEXKIY
MOBEPXHOCTHIO TeJIa U KUIAKOCTHIO
3) PazHOCTh TeMIiepaTyp BHYTpPH TeJla MHOTO MEHbIIIE Pa3HOCTU TEMIIEpaTyp MEXIY
MOBEPXHOCTHIO TEJIa U KUIAKOCTHIO
Bepnpiii oter: 3
3.Kakoii hakTop onpenensier pexkuM KOHICHCAIIMYA Ha TIOBEPXHOCTH (IJICHOYHAS HITH
KareybHast)?
OTBeThI:
1) ®opma MoBepxXHOCTH
2) Pa3znocTh TeMIepaTyp MeXa1y napoM U CTEHKOM
3) CmaunBaeMOCTh
Bepnblii oTBeT: 3
4.Y10 Takoe KpU3UC KUIIECHUS?
OTBeTHI:
1) CMeHa pexxuma KUIIEHUs: IEPEX0/]] OT My3bIPHKOBOTO PEXXHUMa K MIEHOYHOMY HIIU OT
MJICHOYHOTO PEXHUMa K My3bIPbKOBOMY
2) 3HauuTENbHOE YBEITMYECHHE TEIIOBOTO MOTOKA MEXKY TPEIOIeii MOBEPXHOCTHIO U
JKUJIKOCTBIO MIPU HE3HAUYUTEIILHOM YBEJIMUEHUH PA3HOCTH TEMITEPATyp MEXAY HUMU
3) Ilpekparenrie KUMEHUS MIPU YBEIHMUECHUU PA3HOCTH TEMIIEPATyp MEXKIY Iperoleit
MOBEPXHOCTHIO U KUJIKOCTHIO
Bepnsiit otBeT: 1
5.KakoBa npuynHa ABMKSHUS )KHIKOCTH IPU CBOOOTHON KOHBEKITUHU?
OTtBeTsI:
1) PabGora HarueraTesns, KOTOPBIA IPUBOJUT KUIKOCTh B IBUKCHHE
2) HeonnopoaHoe pacmpeielieHe MacCOBBIX CHUJI, BBI3BAHHOE HEOTHOPOAHBIM
pacnpenesieHneM TeMIepaTypsl
3) Cuna TsKecTH, KOTopasi IPUBOIUT K TOMY, YTO KHJIKOCTh BBITEKAET U3 COCya
BepHnrriit otBeT: 2
6.Kakoii crmocob 0TBo/Ia TEIIa OT Iperolell TOBEpXHOCTH sBisieTcs Hanbomnee 3 PpeKTHBHBIM?
OTBeTHI:
1) ITy3bIppKOBOE KHIIEHHE
2) [Ineno4yHoe KuneHue
3) BeiHyX/1eHHAas: KOHBEKIIHSI
Bepnsiit otBeT: 1
7.Kakoii momxHa ObITH TEMIEpaTypa CTEHKH, YTOOBI Ha Hell ObLIO BO3MOKHO KUTEHHE?
OTBeTHI:
1) TemnepaTypa CTEHKH J10JKHA OBITH BBIIIIE TEMIIEPATyPhl HACHIIIICHUS NP 1aBICHUU
KUJKOCTH, ¥ 3TO JIOCTATOYHOE YCIOBHE
2) TemnepaTypa CTEHKH JI0JDKHA OBITH BBIIIE TEMIIEPATyphl MPEIEIbHOTO TIeperpena
3) TemmepaTypa CTEHKH JIOJDKHA OBITH BBIIIE TEMITEPATyphl Hauajaa KUTICHHS, KOTOpas 3aBUCUT
OT CBOMCTB KMJIKOCTH U CTEHKH, IIEPOXOBATOCTH CTEHKHU U T.J.
BepHnsiit otBeT: 3
8.Kakue ypaBHEHHS OMHUCHIBAIOT MPOIIECC TETNIOMAcCOOOMEHa B IBYXKOMIIOHEHTHOM CMeCH ?
OTtBeTHI:
1) YpaBHEeHUs HEPa3pPBIBHOCTH, ABUKEHUS U DHEPTHH, OJHO YpaBHeHHE MU Y3UH A OTHOTO
13 KOMIIOHEHTOB
2) YpaBHEHHS HEPA3PBIBHOCTH, IBMKCHUS U SHEPTUH, 1Ba ypaBHEHUS 1udy3un st 060ux
KOMITOHEHTOB
3) YpaBHeHUs HEPA3PHIBHOCTU U ABMKEHUS, OJTHO ypaBHEeHUE AU(Y3UH ISl OJHOTO U3
KOMITOHEHTOB
Bepusliii otBerT: 1
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMojHEHA B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB JIaHbl BepHO. B uacTu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHIMIOJIHEHA BEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJTHEHA
MPEUMYIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU 3a4€THOM U 3K3aMEHAIIMOHHON COCTABIISIOLIUX
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