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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-1 Cnoco0OeH aHanu3upoBaTh pe3ysbTaThl pacye€TOB MIPOLECCOB MEPEHOCA, IPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKUX YCTPOWCTBAX U alIaparax YHEPreTHIeckoro 000pyoBaHus
CIEIMAJIBHOTO Ha3HAYEHUS
NJI-2 leMOoHCTpHUpYET MOHMMAHNE OCHOBHBIX 3aKOHOB TEIIOMacCOOOMEHa U MMPUMEHSET UX
JUIS PacYETOB JIEMEHTOB YHEPreTUYECKOTr0 000PYA0BaHMSI Pa3INYHOI0 Ha3HAYECHUs

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUs
1. 3y4eHue TemiooTjauu Mpu KUMEeHUH a30Ta B 6osbiiom oobeMe (JIabopaTopHas pabora)
2. OmnpeneneHre TEIUIOEMKOCTH H TEMIIEPATYPOTIPOBOTHOCTH TBEPABIX MATEPHAIOB METOIOM
perynspHoro pexxuma (Jlaboparopnas padora)
3. OnbITHOE M3yYEHUE TEIUIOOTAAYH P CBOOOIHON M BBIHYKJICHHOW KOHBEKIIMH BO3TyXa
OKOJIO TeJ pa3InyHoi reomeTpuu (JIabopaTtopHas padora)

Dopma peanusanuu: ITncemenHas padora
1. KonBektupHbIi TertoooOMeH (KoHTponbHas pabora)
2. TenmooOMmen m3nydyenueM (KontpomsHas padbora)
3. TerunooOmen nipu kunenuu (KontponbHas pabora)
4. TermooOmen npu kouaeHcaiuu (KontponsHas pabora)
5. TernonpoBogHocTh (KoHTpOaBbHAS paboTa)

®dopma peanusaiuu: Y cTHas popma
1. Knaccuduxkamus npoueccon TermioooOMena (Komnoksuym)
2. Maccoobmen (KomnokBuym)

BPC aucuunjavHbl

S cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS  yCHeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 Knaccudukarus npoueccoB Termooomena (Kommoksuym)

KM-2 TennomnpoBoanocts (KonTponsHas pabota)

KM-3 KonsektuHbI# Termmooomer (KonTposbHas padoTa)

KM-4 Tennoobmen usnyuenueM (KontponbHas padora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Pasnen nucruninHel \ Beca kOHTpOJIBHBIX MeponpUsITHL, Y0




WNupexc KM-1 KM-2 KM-3 KM-4
KM:
Cpoxk KM: 3 7 12 15
OCHOBBI TEOPHUH TEIJIOOOMEHA
Krnaccudukanus nporeccoB TerioMaccoooMeHa +
TermonpoBOgHOCTh +
KoHBEeKTHBHBIN TEMI000MEH +
TermnooOMeH H3ITydeHHEM +
Bec KM: 5 40 40 15
6 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONMPUSTHI TEKYIIEr0 KOHTPOJS YCHEeBAeMOCTH IO

JAUCUHUILINHE:

KM-5 Maccooomen (KomtokBuym)

KM-6 Temmooomen npu kouaeHcauu (KonTpoasHas padbora)

KM-7 Temnooomen npu kurnienuu (KoHTpoasHas padora)

KM-8 OnpezeneHue TEIIOEMKOCTH U TEMIIEPATYPOIIPOBOIHOCTH TBEPIBIX MAaTEPHATIOB METOIOM
perymnsipHoro pexxuma (Jlabopatopnas pabora)

KM-9  OnbiTHOE M3y4YeHHE TEIJIOOTIA4U TIPU CBOOOTHOM M BBIHY)KJICHHON KOHBEKIIMU BO3lyXa OKOJIO
TeN pa3nuaHoi reomerpuu (Jlaboparopras padota)

KM-  H3ydenue TemnooTaauu Mpy KUIEHUH a30Ta B OoubiioMm oobeMe (JIabopaTtopHas pabora)
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Bujx npome:xyTouHOI aTTecTalMu — JK3aMeH.

Beca koHTpOIBHBIX MeponpusITHil, Yo
HNnnexc KM-5 | KM-6 | KM-7 | KM-8 | KM-9 | KM-10
Pazpen nucuumimHb! KM-
Cpok KM: 3 7 12 14 14 14

OCHOBEI IEpCHOCa TCIJIa U MaCChI

Maccoobmen +

TennooOMeH npu KOHJEHCAIH +

TennooOMeH npu KUIEHUU +

JlaGopatopHbie paboThI + + +
Bec KM: 10 25 25 13 13 14




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
JUCLUIUIMHE
[1K-1 N-2nk1  HdemoncTpupyer | 3HATh: KM-1 Knaccudukanus npoueccon termnooomena (Komnokuym)
HOHUMaHHe OCHOBHBIX | CIIOCOOBI pacyera KM-2 TennonpoBoaHocts (KoHTponbsHas pabota)
3aKOHOB TEIUIOMAacCOOOMEHA | TEMIIEPaTypPHOIO MOJIs IPU KM-3 KonsekTuBHsblIi Teriooomen (Kontponsnas pabota)
U TpUMEHAeT MX JJ | TeIJIONPOBOJIHOCTH B KM-4 TennooOmen uznyuenueM (Kontposbhas pabota)
pacyeToB JJIEMEHTOB | TBEPABIX TENAX U KM-5 Maccoo6men (KomnokBuym)
SHEPreTUYECKOro nepeaaBaeMoro TerioBOro KM-6 TennooOmen npu konaencanuu (KontposbHas pabota)

000pyI0OBaHUs Pa3TUIHOTO
Ha3HAYCHUS

MIOTOKA

OCHOBHBIE MEXaHU3MBI
IepeHoca TEMIOThl U UX
0COOEHHOCTH B Pa3InYHbIX
cUCTEMax

Croco0Bbl pacyera TEerI0BOro
MOTOKA MEX1y TeJlaMu
pa3nu4yHON GOPMBI IPH
TeI1000MeHe U3TydeHHEM
0COOEHHOCTH ITPOLIECCOB
IepeHoca TeIia U MacChl B
MHOTOKOMIIOHEHTHBIX
cUCTeMax

YMers:

BBIYUCTIATH KOOPPUITUESHT
TEIUIO0TIa4YH NIPU
BBIHYKJICHHOU U
€CTECTBEHHON KOHBEKLIUU
y4acTBOBAaTh B

KM-7 Tennoodmen nipu kuneuuu (KontposipHas padora)

KM-8 Onpezenenue TEMIOEMKOCTH U TEMIIEPATyPOIPOBOAHOCTH TBEPABIX
MaTepHUaJIOB METOJIOM peryJisipHOTro pexknMma (JIabopaTopHas pabora)
KM-9 OnbITHOE M3y4YeHHE TEeII00TJauu IPU CBOOOAHOM 1 BBIHYKAECHHOM
KOHBEKIIUM BO3/yXa OKOJIO TeJ pa3audHoil reomeTpun (JlabopaTopHas
paborta)

KM-10 N3ydenue TemnooTjauu Npu KUEHUH a30Ta B O0JIbIIOM 00beMe
(JTabopaTopnas pabora)




AKCIIEPUMEHTAILHBIX
WCCIIEIOBAaHMSIX TIPOIIECCOB
TeruiooOMeHa 1 00paboTKe
Pe3yIbTaTOB IKCIIEPUMEHTOB
BBIYHCTISTH KOYPPUITUCHT
TETUIOOT/Ia4YH ITPU KUTICHUH B
00JbIIIOM 00bEME U MTPH
JIBVDKEHUH KHITSIICH
KHUJIKOCTH

BBIYUCIIATH KO (OUIIHECHT
TEIUIOOTIaYH TTPU
TUICHOYHOW KOHJICHCAIIUU Ha
Pa3INYHBIX TOBEPXHOCTSIX




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

KM-1. Knaccudgukanusi mpoueccoB Tenaio00MeHa

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec konTposbHOro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MEPONIPUATHA: Y CTHBIE OTBETHI HA BOIIPOCHI.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OCHOBHBIE MEXAHU3MBI INEpCHOCA TCIUIOThI U UX 0COOEHHOCTH B Pa3JIMYHBIX CUCTCMAX

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amnaHupoOBaHHbIE pe3ynbTathl | Bonpockl/3aganus st MpOBEPKU

00y4eHUs IO NTUCIUILINHE

3HaTh: OCHOBHBIE MEXaHHU3MBbI IIepeHoca 1.Kakue nporieccsl Ha MUKPOYPOBHE BBI3BIBAIOT
TEIUIOTBI M HMX  OCOOCHHOCTH B MEPEHOC TeTlIa TeIUIONPOBOJHOCTHIO B ra3ax,
pa3JInYHBIX CHCTEMaxX KHUJIKOCTSIX ¥ TBEPJIBIX Teax?

2.YUt0 Takoe KOHBEKTUBHBIN TEMJI000OMEH?

3.Yem cBOOOIHAS] KOHBEKIUS OTIUYAETCS OT
BBIHYX/ICHHOM?

4.Yto Takoe Terio0OMeH u3nydyeHuem?

5.B 4em 3akirogaercs mpuOIMKEeHNE JIOKATLHOTO
TEPMOAMHAMHYECKOTO pPaBHOBECUs?

Onucanue MKaJbI OLleHUBAHUS:

Oyenka. «3a4TEHO»
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeHO0" BBICTABISETCS €CIIU 3aJJaHue
BBHITIOJTHEHO MPABWIILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: «HE 3a4TCHO»
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBE/ICHHBII CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/laHUIO

KM-2. TenjionpoBoHOCTH

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 40

IIpoueaypa npoBeaeHrsi KOHTPOJBLHOI0 MeponpusaTus: [IucekMeHHoe pemenune 3a1ay.

Kparkoe conepxxanue 3aganus:
CrniocoObI pacuera TeMIepaTypHOTo MOJIs IIPH TEIJIONPOBOJHOCTH B TBEP/IBIX TellaX U
[IEepPEAABaAEMOr0 TEIIOBOTO MOTOKA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YIbTAThI BOHpOCLI/ 3alaHus JJId IIPOBCPKU
06y‘IeHI/I$I 110 JUCHHUITIIINHE




3annaHUpOBaHHBIE  PE3YJIbTATHI
00y4YeHUs 10 TUCITUTINHE

Bomnpocei/3aganus 1iist mpoBepKu

3HaTh: CHOCOObI pacuera
TEMIIEPATypHOTO  MOJSI  TpH
TEIJIONPOBOJHOCTH B TBEPIBIX
Tenax u Iepe1aBaeMoro
TEIJIOBOTO IIOTOKA

1. 1. I1o seHTe TONMIMHON 2 MM TE€YET TOK INIOTHOCTHIO
2-10"6 A/m2. JlenTta 001yBaeTCsi IOTOKOM BO3JlyXa C
temriepatypoit 20°C, ko3 PHUIMEHT TETUIOO0TAaun OT JICHTHI
K Bo3ayxy 0=250 B1/(M2-K). Onpeienuts 10MyCTUMYIO
TOJILIUHY U30JISIIUU ¢ KOOPHUIUEHTOM TEIIONPOBOIHOCTH
a3=0,15 Bt/(m'K), ecniu Temniepatypa JIGHThI HE J0KHA
npesbiath 75°C. CBoMcTBa MaTepurasa JEHThI: YACIbHOE
conpotusiieHue r=1,25-10"~6 OM-M, TEMI0NPOBOJHOCTh
1=20 Bt/(M'K).

2. Mexny 1ByMsl KOAKCHAJIbHO PACIIOJIOKEHHBIMU MOJIBIMU
LWIMH]IPAMH, BHITIOJTHEHHBIMU U3 TETION30JIALIMOHHOTO
MaTepuaa, paclojaokKeH UCTIBITBIBAEMBIN MaTepHrall
tommuHor d=20 cM 1 K03 PHUITMEHTOM TETLIONPOBOIHOCTH
1=0.1 B1/(M'K). Ha BHyTpeHHE# MOBEpXHOCTHA MEHBIIETO
numuaapa (d1=30 cm, d2=40 cm) 3agaHa MOCTOSTHHAS
IUIOTHOCTH TeTuIoBoro notoka q=100 Br/m2. BHemnuit
nuametp 6ombiiero murHapa d3=1 M. Koaddurment
TEIUIOOT/Aa4YH Ha BHEIIHel nmosepxunoctu a=12 Bt/(m2-K),
TeMIlepaTypa okpy:xarouieit cpenpl papaa 20°C.
KoadduumeHTs! TermIonpoBofHOCTH 000UX CIIOEB
M30JIs1IMK oarHaKoBHI ¥ paBHbI 11=0.05 B1/(M°K).
OnpenenuTb MaKCUMaJIbHYIO U MUHUMAJIbHYIO
TEMIIEPATypPy UCIBITHIBAEMOT0 MaTepuana.

3. Paccuurath TemMnepaTypy B LIEHTPE MEIHOIO Hiapa
quameTpoM d=10 MM, MOTPY>KEHHOTO B )KHUJIKHI a30T C
Tx=77 K, uepe3 20 ¢ nocine Hayana 0XJax/aeHus.
KoadduumeHT Ternootaaun Ha MOBEpXHOCTH 1apa a=120
Bt1/(M2-K). Tennodusnueckue coiicta meau: 1=400
Bt/(m°K), a=10"4 m2/c. HayanpHas Temnepatypa mapa
T0=300 K.

2.1.1IpoBox quameTpoM 4 MM M30JMPOBAH MAaTEPUATIOM C
teronpoBogHOCThIO An3=0,2 B1/(M-K). 1o mpoBoay Teuet
TOK TUIOTHOCTHIO 2-1076 A/M2. TIpoBoa HaxoaAUTCS B
Bo3ayxe ¢ remneparypoit Tx=20°C, ko3 durment
TEIJIO0TIa4M OT MPOoBoJia K Bo3ayxy 0=50 Bt/(M2-K).
Onpenenuts ONTUMAIBHYIO TONIUHY U30JSALUN U
MaKCHMaJbHYIO TeMIeparypy nposoja. CBoicTBa
MaTepuaia poBoJa: yaenbHOe colpotusienue r=1,25-10"-
6 OM-Mm, TeronpoBogHocTh 1=20 B1/(M-K).

2. IInockas cranbHast creHka ToamuHon 10 MM moKpeITa
JIBYXCJIOMHOM m3ossuen. [lepBblid cioi n30Jsuu
TOJILIMHON 25 MM BBINIOJIHEH U3 MaTepHaa C

KO3 (HULIMEHTOM TEIUIONPOBOAHOCTH, YIOBIETBOPSIOIIUM
cootHomeHuto 12=0,144+0,0002-t Br/(m-K), roe t —
Temnepatypa B rpanycax Lenbcus. Bropoit cioit uzonsamuuun
TosMHON 10 MM BBINIOJIHEH U3 MaTepHaa C
koa¢punmenToM terionpoBoanoctu 13=0,7 Br/(m-K).
TemnepaTypa BHyTpEHHEN IOBEPXHOCTH CTAIbHON CTEHKU
250°C, Temneparypa okpyxatomieid cpeapl 20°C, BHEITHUMA
ko3 duuuent remtooraaun a=100 Bt/(m2-K).




3annaHUpOBaHHBIE  PE3YJIbTATHI
00y4YeHUs 10 TUCITUTINHE

Bomnpocei/3aganus 1iist mpoBepKu

Onpenenuts TeMIIEpaTyphbl Ha TPAHUIIAX CIIOEB U30JISIUH.
Koadduuuent reronpooanoctu cramu 11= 45 Br/(m-K).
3. Haiitu Temniepatypy B nientpe kyoa (1=55 Bt/(m'K),
r=2000 kr/m3, C=2500 x/(xr-K), nmunaa pebpa 0,1 m) mpu
OXJIOKJICHUH B OKpYXaloIleM ra3e ¢ remneparypoit 25°C
gyepe3 30 ¢ mocne Havana oxnaxaeHus. Koapduuuent
terootaaun a=15 Br/(m2-K). Havanpaas Temneparypa
kyba 75°C.

3.1. ITpoBoa AuamMeTpoM 3 MM HM30JIMPOBAH MATEPUAIIOM C
terutonpoBoaHocThi0 An3=0,1 Bt/(Mm-K). [IpoBos
HaxOoJUTCA B Bo3Ayxe ¢ Temneparypoit 25°C, ko3 dunment
TEIUIO0TAa49H OT MPoBoJa K Bo3ayxy 0=30 B1/(M2-K).
OnpenenuTh ONTUMAIBHYIO TONIIUHY U30JSIUN U
JOIYCTUMYIO CHJIy TOKa, €CJIM TEMIIepaTypa IpoBoJia He
noikHa npesbiarh 75°C. CBolicTBa Marepuania nIpoBOJa:
yaenbHoe conpoTtuienue =1,5-10"-6 Om-m,
TeronpoBoaHOCTh 1=25 B1/(M-K).

2. Ilnockas cranpHas CTEHKA TOJIIMHOM 5 MM U TUIOIIAAbIO
0,5 M2 nByxcrnoiHoU n3onsiuuen. [lepBblil ciioi nzonsuuu
tomuHor 50 MM BBITIOJIHEH M3 MaTepHalia ¢

K02 (HUIIMEHTOM TEIUIONPOBOAHOCTH, YAOBIETBOPSIOIIUM
cootHomenuto 12=0,1+0,0005-t Br/(m'K), rae t —
Temreparypa B rpagycax Llenbcus. Bropoii cnoii nuzomnsmuu
TonmuHoM 10 MM BBITIOJTHEH M3 MaTepHalia ¢

ko3 durmentom termtonpoogHocTH 13=0,5 B1/(M-K).
Temneparypa BHyTPEHHEN MOBEPXHOCTH CTAIBHOW CTEHKHU
200°C, Temneparypa okpy:xaromein cpenpl 25°C, BHEIHUM
koa¢¢punmeHT rermnootaayn a=50 Br/(m2-K).
Koaddurment remnonpoogHoctu cranu 11= 45 Br/(m'K).
HaiiTi nonHbIi TEMI0BOM NOTOK, IEPEAABAEMBII Yepe3
CTEHKY.

4.1. IlpoBox AamMeTpoM 3 MM M30JUPOBAaH MaTEpUaAIOM C
teronpoBogHocTeio An3=0,1 Bt/(m-K). [IpoBoxg
HaXOJUTCs B BO3yxe ¢ TeMmeparypoit 25°C, ko3 uumeHt
TEIJIO0Ta4M OT MPoBoJia K Bo3ayxy 0=30 Bt/(M2-K).
Ornpenenutb ONTUMAIBHYIO TOJIIUHY HU30JISILIUU 1
JOTYCTUMYIO CHJTy TOKa, €CJIM TeMIIepaTypa IpoBoJia He
noikHa npeBbimarh 75°C. CBolcTBa Marepuana nIpoBoJa:
yaensHoe conporuBienue r=1,5-10"-6 Om-m,
TeronpoBoaHocTh 1=25 B1/(M-K).

2. Ilnockas cTtajbHasg CTEHKA TOJIIWMHON 5 MM U INIOIIALIO
0,5 M2 nByxcnoitHoi n3onsiuuei. [lepBolit cioi nzonsuuu
ToauMHON 50 MM BBITIOJTHEH U3 MaTepuana ¢

K02 (HUIIMEHTOM TEIUIOMPOBOAHOCTH, YAOBIETBOPSIOIIUM
cootHomenuto 12=0,1+0,0005-t Bt/(m'K), rme t —
Temneparypa B rpanycax Llenbscus. Bropo#t cioit nuzonsauuun
ToauHON 10 MM BBITTOJTHEH W3 MaTepuana ¢

ko3 duuuentom reronpoBogHocTH 13=0,5 B1/(m-K).
Temneparypa BHyTpEHHEN MOBEPXHOCTH CTATBHOW CTEHKHU
200°C, Temneparypa okpy:xaromen cpeipl 25°C, BHENIHUM
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3annaHUpOBaHHBIE  PE3YJIbTATHI
00y4YeHUs 10 TUCITUTINHE

Bomnpocei/3aganus 1iist mpoBepKu

koadurment Terootaaun a=50 Bt/(m2-K).
Koadduuuent reronpooanoctu cramu 11= 45 Br/(m-K).
HaiiTi nosnHbIi TEm10BOM NOTOK, IEpeaaBaeMblil uepes
CTEHKY.

3. Onpenenuth TeMneparypy B eHTpe muuHapa (1=35
Bt1/(M'K), r=5000 kr/m3 , C=500 JIx/(xr-K), BeicoTa 0,25 M,
paauyc 0,2 M) B OKpyskaromiem raze ¢ remneparypoi 20°C
yepe3 10 MuHyT nocne Havana oxyaxaeHus. Koagduuuent
tertootaa4yu paBeH a=15 Br/(m2-K). Havanbras
temriepatypa uuiusapa 150°C.

5.1. Ilo nenTe TOMUIMHON 1 MM TEYeT TOK INIOTHOCTHIO
3-10"6 A/m2. JIenTta 06 1yBaeTCst MOTOKOM BO3/yXa €
temmeparypoii 25°C, ko3 HULUEHT TeII00TAaur OT JEHTHI
K Bo3yxy o=200 Bt/(M2-K). Onpenenuts 10myCcTUMYIO
TOJIIIUHY U30JISIIUU ¢ KOOPHUITUEHTOM TEILIONPOBOIHOCTH
a3=0,1 Bt/(m°K), ecnu Temneparypa JIEHTHI HE TOJDKHA
npeBbimath 90°C. CBolicTBa Marepuaa JICHThI: yIeJIbHOE
conpotusienue 1=1,5-10"-6 Om-M, TEII0IPOBOAHOCTh
1=25 Bt/(Mm'K).

2. Mexay 1ByMs KOAaKCHAIBHO PACIIONI0KEHHBIMH TTOJIBIMH
[UIMH]IPAMH, BHIIOJTHEHHBIMU U3 TETIOU30JIALIMOHHOTO
MaTepuaa, pacroaokeH UCTIBITBIBAEMbIN MaTepual
tommuHoN d=15 cM 1 K03 PHUITMEHTOM TETLIONPOBOIHOCTH
1=0.2 B1/(M'K). Ha BHYTpeHHE# MOBEpXHOCTH MEHBIIIETO
mwmHapa (d1=20 cMm, d2=25 cm) Temmneparypa paBHa
120°C. Bueunuii nuametp 6ompiiero nuauHapa d3=75 m.
KoadduuneHT Termnooraaun Ha BHEIIHEH MOBEPXHOCTH
a=25 B1/(M2-K), Temneparypa okpy:xaroliei cpesibl paBHa
20°C. KoappuuueHTs! TEMI0npoBOIHOCTH 000UX CIIOEB
M30JISIIMK OAMHAKOBHI U paBHbI 11=0.15 B1/(M-K).
OnpenenuTh MaKCUMaIbHYIO 1 MUHUMAJIbHYIO
TEMIIEPATYPY UCTIBITHIBAEMOI0 MaTepuana.

3. HaiiTu KOJM4ecTBO TEMJIOThl, OTBEACHHOE OT MEIHOTO
mapa quaMerpom d=20 MM, TOTpY>KEHHOTO B )KUIKUH a30T
¢ Tx=77 K, B Teuenne 120 c mociie Havana oxJjaakcHHUS.
Koadduument terooraaun Ha moBepxHocTH mapa a=100
Bt1/(M2-K). Tennodusuueckue coiicta meau: 1=400
Bt/(mK), a=10"4 m2/c. HayanpHas Temnepatypa mapa
T0=300 K.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME WIIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAMpaBJICHHE JUIsl pEIIeHUs 3a/1a4
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BHITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBHIITOJIHEHO

KM-3. KoHBeKTMBHBINA TEMJI000MEeH

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [[1McbMEHHOE BBINMOJHEHUE PACUETHOIO

3aJaHHus.

KpaTKOC CoA€cpKaHHuE 3alaHUA:

Breraucnutb KOS(I)(bI/II_[I/ICHT TCILUIOOTHA4U IIpHU BLIHY)K,HeHHOﬁ M €CTECTBEHHOM KOHBEKIIUH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE Bonpocsi/3aganus 11t IpoBepKH

pe3yabTaThl  OOY4YEeHHS IO
JCITUTLINHE

YMeTn: BBIYHCIIITH
KOA(DPUIMEHT TEeII00TIaYH
npu BBIHYKJICHHON U
€CTECTBEHHON KOHBEKIIMHU

1.1. Boznyx ¢ temnepatrypoit 20°C, o6Texaer co ckopocThio 10
M/C TOHKYIO IIJIaCTUHY, TeMIlepatrypa koTopoii paBua 120°C.
PaccuuraTh mOJIHBIN TEIIOBOM IIOTOK, OTBOJAUMBIN OT
IUTACTUHBI HAa y4acTKe CYLECTBOBAHMS JAMUHAPHOTO TEUECHUS
B norpanuyHoMm cioe. [llupuna miaactunsl 0,5 M.

2. OnpeaenuTs JUIMHY TpyObl, HEOOXOIUMYIO AJIsl HAarpeBa
Bozbl ¢ 20°C no 30°C. Inametp TpyOn! 10 MM, CKOPOCTH BOJIBI
0,1 M/c. TemnepaTypa CTEHKH TPYObI TOAJEPKHUBAETCS
nocTostHHOM 1 paBHOU 65 °C. Tlepen o6orpeBaeMbIM y4acTKOM
TPYOBI €CTh Y4aCTOK FMIPOJMHAMUYECKOH CTaOUIM3aIHH.

3. Haiitu moTepto Temia ¢ eIuHULIBI JJIMHBI TOPU30HTATBHON
TpyObI TuamerpoM 20 MM, HaXOAIIEHCS B BO3TyXeE.
TemmnepaTypsl MOBEpXHOCTH TPYOBI M Bo3ayxa paBHbl 60°C u
30°C.

2.1. Jlenta ceuenuem 0,1x10MM HarpeBaeTcs 3JIEKTPUUECKUM
TOKOM. YJIeIbHOE CONpOTHBIIeHHE MaTepuana JeHTsl 0,5-10-6
Om-Mm. JleHTa omMbIBaeTCs MPOJOIBHBIM TOTOKOM BO/JIBI,
cKopocTh KoToporo pasHa 0,5 M/c, a Temneparypa pasHa 20°C.
Onpenenuts CUTy TOKA, €CIIM TEMIIEpaTypa JEHTHI Ha
paccrosiHuu 0,2 M oT nepenHel kpoMku pasHa 85°C.

2. OnpenenuTs AIUHY TPpyObl, HEOOXOAUMYIO AJIsl HarpeBa
Bozbl ¢ 20°C mo 40°C. Iuametp TpyOsl 50 MM, CKOPOCTH BOJIBI
0,2 m/c. Temneparypa CTEHKU TpyObI MO AEPKUBAETCS
MOCTOsIHHOM 1 paBHOU 60°C.

3. Beptukanbnas Tpy6a nuamerpom 20 MM U BBICOTOH 3 M,
Harpertas 10 TemnepaTtypsl 95°C, HaxoauTCs B BO3YyXE,
TeMriepaTypa koroporo 15°C. Paccuntars MogHBINA TEIIIOBOM
MOTOK, CHUMAEMbIi ¢ TOBEPXHOCTH TPYOBHI.

3.1. Boxga ¢ remneparypoii 20°C oOTeKaeT 1miacTuHy ¢
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU

pe3ynbTaThl  OOYYEeHHS TIO
JUCLHUIIIINHE

temneparypoit 50°C. CkopocTb BObI 2 M/, AJIMHA TUIACTUHBI
5 M. Haiitu cpeamii K03 UIUEHT TEIJI00TIa4YH U
JOKaJIbHBIN KOA((UIMEHT TeTUIO0TJauu B KOHIIE MJIACTUHBI.
2. Bona teuet B TpyOe auamerpom 10 MM cO CKOpPOCTBIO 2 M/C.
Jlnnna TpyObI 5 M, TemniepaTtypa Boasl Ha Bxoge 10°C. Ot
CTEHKH K BOJI€ MOJIBOJUTCS MTOCTOSIHHBIHN TEIJIOBOM MOTOK
36000 Bt/m2. Haiitu cpeiHIOO 10 UIMHE TEMIEPaTypy
CTCHKHU.

3. HaTsiHyTas rOpU30HTAIIBHO IIPOBOJIOKA HarpPEBAETCS B
BO3YIIHOM aTMocdepe JIeKTpUIeCKUM TOKOM. Jluametp
1poBoJiokH 0,8 MM, COTPOTUBIICHUE HA EUHUILY JITTUHBI
npoBosioku 3,4 Om/M. TemmnepaTypsl Bo3yxa U MPOBOJIOKU
paBHbl 20°C u 260°C coorBercTBeHHO. HaiiTu cuiry Toka.

4.1. Bona c remmneparypoii 30°C, 00TeKaeT co CKOPOCThIO 2
M/C TOHKYIO IIJIaCTHHY, TeMItepaTrypa kotopoi pasaa 80°C.
Paccuntath MoNHBIN TEIIOBOM MOTOK, OTBOJAUMBII OT
IJIACTUHBI HA YYaCTKE CYILIECTBOBAHUS JJAMUHAPHOIO TEUEHUS
B norpanudnom cinoe. [lupuna mnactunst 0,25 M.

2. Bo3nyx Teder B TpyOe muameTpom 15 MM co ckopocThio 10
Mm/c. Jlinnna TpyOsl 3 M, TemnepaTypa Bo3ayxa Ha Bxoze 20°C.
OT CTEHKH K BOJI€ IOJIBOJAUTCS NOCTOSHHBIN TEIIOBOM MOTOK
20000 Bt/m2. HaiiTu TemrepaTypy CTEHKH B BBIXOJIHOM
CCUCHHH TPYOBI.

3. l'opuzonrtanpHas Tpyda auamerpom 30 MM 1 anuHoM 0,5 M
norpykesa B Boany ¢ temneparypoit 20°C. Temneparypa
noBepxHocTu TpyOs! paBHa 50°C. Haiftu nosHbIil TeroBoi
MIOTOK, OTBOJSLIMICS OT TpyOBI B BOAY.

5.1. Bona ¢ temneparypoii 15°C o06Tekaer miacTuHy, OT
KOTOPOH K BOJIE ITOABOJIUTCS ITOCTOSTHHBIN TEIIOBOM ITOTOK
10000 Bt/m2. CxopocTb BOJbI 2 M/C, JUTMHA TUIACTUHBI 2 M.
Haiitu TemniepaTypy CTEHKH B KOHIIE TUIACTHHBI.

2. OnpeaenuTs JUIMHY TpyObl, HEOOXOIMMYIO AJIsl HarpeBa
Bojibl ¢ 15°C no 45°C. Inamertp Tpy6s! 40 MM, CKOPOCTh BOJIBI
0,25 M/c. TemnepaTypa cTeHKH TPYOBI OIEPKUBAETCS
nocTtosiHHOM 1 pasHou 70°C.

3. HatsiHyTas BepTHKaIbHO IPOBOJIOKA HATPEBAETCS B
BO3/YIIHOM aTMoc(epe JIeKTpUYECKUM TOKOM. Jlnamerp
MPOBOJIOKH 3 MM, JIJTMHA MPOBOJIOKH 2 M, COITPOTUBIICHHUE Ha
eIMHUILY IIHHBI TpoBosioku 1 Om/M. Temmeparypsl Bo3ayxa U
npoBoJoku paBHbI 25°C u 200°C cootBeTcTBeHHO. Halitn
CHJIY TOKA.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpOIIOY)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50

Onucanue xapakmepucmuku 6
€CJIn

vinoaxerus 3uanus. OueHka "y/10BIeTBOPUTEIHHO" BBICTABIISETCS
3a/1aHKe MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-4. Tensioo0MeH n3j1y4eHueM

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MeponpuaTHA: [[McEMEHHOE pelieHne 3a1au.

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
MeTobl pacycTa TCTJIOBOI'O IIOTOKA MEKAY TCIIaMU pa3J'IPI‘lH0fI (1)OpMBI 1810)51 TENI000MEHE

U3IIy4CHUEM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3angaHupOBaHHbIE PE3YJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: crocoObl  pacuera
TEIUIOBOTO  TMOTOKAa  MEXAY
TeIaMM Pa3InyHOW (GOpPMBI IpU
TEII000MEHE H3ITy4YeHUEM

1.1. B cepuueckom cocyne proapa oobemom 100 i
XPaHUTCS )KUAKAN a30T. ONpeneanTb CyTOYHYIO IIOTEPIO
a30Ta M3-3a TEIUIONPUTOKOB H3itydueHueM. Koapduirenrsr
U3JTy4EHUS TIOBEPXHOCTEN BHYTPEHHETO U HAPYKHOTO
cocyzos paBHsl 0,08 u 0,1, a ux Temnepatyps! paBusl 77 K u
300 K. Kak ymMeHbpImIaTCs MOTEPH, ECIIA MEXKY CTEHKaAMH
COCyZla YCTaHOBUTD IKpaH, KO3 OULIUEHT U3ITy4EeHHUS
koToporo paseH 0,05? Terora mapoobpazoBanus azora 198
KJK/KT.

2. Mexny IByMsl apajuieNbHbIMU IUIOCKUMHU
MOBEPXHOCTAMHU HaXOATCS J1Ba SKpaHa. Temmneparypsl
nosepxHocteit paBHbl 100°C u 20°C, ux Ko3pPUIHEHTHI
n3nyyenus pasusl 0,8 u 0,4, koappuumeHt nznyyeHus
sKkpaHoB paseH 0,2. Haiitu TeMniepatypy 3kpaHa, KOTOPBIN
HaXOJUTCsI OJMKE K XOJIOJHOM MOBEPXHOCTH.

2.1. B cdepuueckom cocyae Jptoapa oobemom 50 11
XPaHUTCS KUAKAN KACITOpo1. OnpenenuTb CyTOUYHYIO
MOTEPIO KUCIIOPO/Ia U3-3a TEIUIONPUTOKOB U3TYyUEHUEM.
KoaduimenTs! n3mydeHus: HOBEpXHOCTEH BHYTPEHHETO U
Hapy»xHoro cocyznos pasHsl 0,1 u 0,06, a ux remneparypsl
paBHbI 90 K 1 300 K. Kak ymenpmaTcs norepu, €Cim Mex1y
CTEHKaMH COCyJa YCTaHOBHUTb JKpaH, Ko3dduiueHt
u3nydeHus kotoporo pases 0,1? Termora mapooOpa3oBaHus
kucnopona 212 xJx/kr.

2. Mexy mByMst TapajuieTbHBIMA TUTIOCKUMHU
IIOBEPXHOCTAMHU HaXOATCs J1Ba DKpaHa. Temmeparypsl
noBepxHocted paBHbl 150°C u 30°C, ux ko3P puirieHTs
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3amnaHupOBaHHbIE PE3yJIbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 11t mpoBepKu

uznydenus pasael 0,7 u 0,3, koadhpurueHT u3nydeHus
skpaHoB paseH 0,15. Haiitu Temneparypy skpaHa, KOTOPbII
HaXOAUTCs OJIMXKe K ropsiueil OBEpXHOCTH.

3.1. B cpepuueckom cocyae Hproapa oobemom 150 1
XpaHUTCA KUJIKUN MeTaH. OnpeenuTb CyTOUHYIO TOTEPIO
METaHa M3-3a TeIUIONPUTOKOB n3mydeHueM. KoadpuumeHTst
U3JIy4EHUs TIOBEPXHOCTEH BHYTPEHHET O M HapY>KHOTO
cocyzos paBHsl 0,1 u 0,08, a ux remneparyps! paBusl 111 K
u 300 K. Kak ymeHbIIaTCsl IOTEPH, €CIU MEKy CTEHKaMU
cocyJia yCTaHOBUTH 9KpaH, KOd(PPUIMEHT n3mydeHus
kotoporo pasen 0,08? Termnora mapooOpa3oBaHus MEeTaHa
515 xJIx/kr.

2. Mexny 1ByMsl apajulelbHbIMU IUIOCKUMU
MOBEPXHOCTAMHU HaXOATCS J1Ba SKpaHa. Temmeparypsl
noBepxHocted paBHbl 120°C u 40°C, ux k03P PpuireHTsr
u3nydenus paBusl 0,75 u 0,5, ko3 hunueHT u3mydeHus
sKkpaHoB paseH 0,1. Haiitu TemnepaTypy 3kpaHa, KOTOPBbIii
HaXOJUTCsI OJMKE K XOJI0JHOM MOBEPXHOCTH.

4.1. B uununapuyeckom cocyne Jptoapa oobemom 100 11 u
nuaMeTpoM 50 cM XpaHUTCA KUIKUHA a30T. OnpenenuThb
CYTOUYHYIO IIOTEPIO a30Ta U3-3a TEIIONPUTOKOB U3ITyYCHHUEM.
KoadduumeHTs! n3mydeHus MOBEPXHOCTEH BHYTPEHHETO U
HapyHoro cocynoB paBHbl 0,05 u 0,08, a ux TemnepaTypbl
paBHbl 77 K n 300 K. Kak ymeHbIIaTCsl IOTEPHU, ECIIN MEXKIY
CTEHKaMHU COCyJia YCTaHOBUTb KpaH, K03 duuueHt
u3ny4yeHus koroporo paset 0,05? Temnora
napoo0OpazoBanus azoTa 198 kJx/kr.

2. Mexy IByMsl TapajuIeIbHBIMH ITIOCKUMH
MIOBEPXHOCTAMHU HaXOATCs [1Ba DKpaHa. Temmeparypsl
noepxHoctel paBHbl 150°C u 20°C, ux ko3P PpuureHTs
u3nydenus paBuel 0,25 u 0,7, k03¢ HUIUEHT U3TydeHUs
sKkpaHoB paseH 0,2. HaiiTu Temnieparypy 3kpaHa, KOTOPbIN
HaXOJUTCs OJIMXkKe K XOJIOAHOM MOBEPXHOCTH.

5.1. B nununapudeckom cocyze [proapa oobemom 200 1 u
JIMAMETPOM 75 CM XPaHUTCS KUAKHN KACIOPOI.
Onpenenuts CyTOYHYIO TOTEPIO KUCIOPO1a U3-3a
TEIUIONPUTOKOB n3nydeHueM. Koapduurents! n3nyuenus
MIOBEPXHOCTEN BHYTPEHHETO M HAPYKHOTO COCYIOB PABHBI
0,09 u 0,07, a ux remneparyps! paBHbl 90 K 1 300 K. Kak
YMEHBILATCS TIOTEPH, ECIIH MEXKAY CTEHKaMH cOoCyia
YCTaHOBUTH 3KpaH, KOAGUIUEHT U3ITy4eHUs KOTOPOTO
paseH 0,087 Temnora napooOpa3oBaHus Kuciaopoaa 212
KJK/KT.

2. Mexny IByMsl apajuieIbHbIMU TUIOCKUMHU
MOBEPXHOCTAMHU HaXOAATCS 1Ba SKpaHa. TemmepaTypsl
nosepxHocteit paBHbl 100°C u 10°C, ux ko3pPUIueHTs!
u3nmyyenus pasusl 0,25 u 0,8, koadULIMEeHT U3TyYeHUs
skpaHoB paseH 0,15. Haiitu Temneparypy skpaHa, KOTOPbIT
HAXOJUTCsI OJMIKE K ropsiuel MOBEPXHOCTH.
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HJIM NMPEUMYILECTBEHHO HE BBIITOJIHEHO

6 cemecTp

KM-5. MaccoodOMeHn

®opmbl peanusanuu: YcrHas Gpopma

Tun KoHTpPoJIBLHOr0 MeponpusiTus: Komioksuym

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJbLHOIO MEPONIPUATHSA: Y CTHBIN OTBET Ha BOMPOCHI.

Kpartkoe conepixanue 3a1aHusi:
Oco0eHHOCTH MPOIIECCOB MEPEHOCA TEIIa U MAacChl B MHOTOKOMITOHEHTHBIX CUCTEMaXx

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3anaHUpOBaHHbIE pe3ybTaThl 00ydeHus | Bonpocsl/3a1anus s IpoBEpKU
110 IUCLMILIMHE

3HaTh: 0COOEHHOCTH IIPOLIECCOB 1.Kakoli 3aKk0H COXpaHEHMs BBIPAKAET ypaBHEHUE
IepeHoca  Temla M Maccel B mupdpy3un?
MHOTOKOMIIOHEHTHBIX CUCTEMAaxX 2.Ilouemy ypaBHEHUE SHEPTUU IS

MHOTOKOMIIOHEHTHOM CMECH OTJINYAETCS OT
YpaBHEHUS SHEPTHUH JIJIS1 YUCTOTO BellecTBa?
3.Kaxk 3anuceiBaetcs 3akoH Duka a1 MoToKa
Maccsl ipu 1updy3un?

4.Kakue 6e3pa3MepHbIe KOMITTIEKCHI
HCIIOJTB3YIOTCS TIPU OTMCAHUH TIPOIIECCOB
Maccoobmena?

5.1Ipu KakuX yCIOBHSX MOXKET UCIOIb30BATHCS
AHAJIOTHSI IPOIIECCOB TEIIOOOMEHA U
Maccoobmena?

Onucanune MKAJbI OIICHUBAHUA:

Ol{eHKa.' «BauyTCHO»
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "3a4TeHO" BBICTABJISCTCS €CIIH 3aJaHucC
BBIITOJIHCHO ITPABUJIBHO WJIN C HE3HAYUTCIBbHBIMHA HEA0OUYETaAMU
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Oyenka: «HE 3a4TECHO»
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKME HE BBIMOJIHEHO B OTBEICHHBIN CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO0

KM-6. TenjiooOMeH nNpu KOHAEHCAIUHA

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: [[1McbMEHHOE BBINMOJHEHUE PACUETHOTO
3aJaHusl.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
Beraucnuth KOB(l)(bI/II_[I/ICHT TEILIOOTAAYM ITPHU IUICHOYHOM KOHJACHCAIINH Ha PA3JIMIHBIX

MMOBCPXHOCTAX

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arraHupoBaHHBIE Pe3yibTaThl | Bonmpockl/3aganus Aiisi IpOBEPKU
00y4eHUs 10 JUCIUIIHHE

YMers: BBIYUCIIATH 1.1. Ha Hapy»XHO# TOBEPXHOCTH BEPTUKAIHLHON TPYOBbI
KO3 hUIUEHT TEIJIO0TJA4H auaMetrpoM 20 MM U IJIMHOM 2 M KOHJIEHCUPYETCS CyXOil
MpY IUICHOYHOM KOHJCHCAlUH HACBIIICHHBINA BOJsIHOM nap nipu AasieHuu 0.1 Mlla.

Ha Pa3JINYHbIX TOBEPXHOCTIX Temnepatypa noBepxHoctu Tpyosl 95 oC. Kak usmenurcs

cpeaHuii Ko3PPHUIUEHT TETIO0TAAYH, €CITH JUTHHY TPYObI
YBEJIMYUTH B IATh pa3?

2. Kakyto Temreparypy CTEHKH HEOOXOIMMO 00€CIeUUTh,
4TOOBI IPH MJICHOYHOW KOHJIEHCALIUU CYXOT'0 HAaCBILIEHHOTO
BOJISIHOT'O ITapa Ha TIOBEPXHOCTH T'OPU30HTAIBHOM TPYOBI
JuamMeTpoM 12 MM U ATMHOM 2 M KOHJIeHCHpoBanock 6-10-3
kr/c napa? Ilap naxogurcs npu nasnenuu 0.2 Mlla.

2.1. Kakoe KoJIMuecTBO BEpTUKANBHBIX TPYO JUTMHOM 1,45 M
u n1uamerpoM 40 MM notpedyercs 11l odecrieueHus
KOHJICHCALIUN HaCBILIEHHOIO BOASHOIO NIapa B KOJIMYECTBE
4-10-2 xr/c mpu DT = 5 K? [{aBnenue napa 1 MIla.
Konnencanus Ha ka0 TpyOe MpOUCXOAUT HE3aBUCUMO.
2. Ha Hapy>XHOIM IOBEpXHOCTH BEPTUKAIBLHOU TPYOBI
auaMetrpoM 20 MM U IJTMHOM 8 M KOHJIEHCUPYETCS CyXO0il
HaCBILIEHHBIN BOASHOM nap npu Aasienuu 0.2 MITa.
Temneparypa nosepxHocT Tpyos! 950C. Kak nzmenurcs
cpenHuit K03PGUIMEHT TEMJI00TIA4H, €CITU TPYOy
PacroI0kKUTh TOPU30HTAIBHO?

3.1. Kakyro temneparypy CTeHKH HE0OX0IUMO 00€CTIeUnTh,
4TOOBI NPH MJICHOYHOW KOHJICHCAIIUU CYXOTO HACBIIIEHHOTO
BOJISIHOT'O MTapa Ha IOBEPXHOCTU TOPU30HTAIBHON TPYObI
mmHoH 1 M 1 tuametpom 30 MM KOHAeHCHpoBanoch 3-10-3
kr/c mapa? JlaBnenwne mapa 0,1 MI]a.

2. Ha Hapy»XHOI MOBEpPXHOCTH BEPTUKAIBHOMN TPYObI
auaMeTpoM 20 MM U ITIMHOM 4 M KOHJIEHCHPYETCS CyXOH
HaCBILIEHHBIN BOAAHOM nap npu AasieHuu 0.1 MITa.
Temmneparypa noBepxHoctu Tpyosr 950C. Kak usmenurcs
cpeaHuii KO3 PUIMEHT TeII00TIauH, €CTIH JaBICHUE
YBEJIIMYUTH B JIBA pasza’?
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3amnaHupoBaHHbIE pe3yibTaThl | Bompockl/3aganus 1uist MpoBepKU
00y4YeHUs 10 TUCITUTINHE

4.1. Kakoe Kom4ecTBO TOPU3OHTAIBHBIX TPYO AuHOM 1,2 M
U uamMeTpoM 25 MM notpelyercs Uit obecreueHust
KOH/JIEHCALlUX HACBIIIEHHOTO BOJSIHOTO 11apa B KOJIUYECTBE
6-10-2 kr/c mpu DT = 10 K? JlaBnenue napa 0,2 MITa.
Kongencanus Ha kaxa0i TpyOe IPOUCXOIUT HE3aBUCUMO.
1. Ha Hapy>kHO! OBEPXHOCTH BEPTUKAIBLHOU TPYOBbI
JUaMeTpoM 15 MM u 1yiuHOM 1,5 M KOHZIEHCUPYETCs CyXOid
HaCBILIECHHBIN BOASHOM nap npu gasnenun 1 MIla.
Temneparypa noBepxnoctu Tpyosr 900C. Kak usmenurcs
cpeaHuii KO3 PUINUEHT TEMTO0TAAYH, €CITU JUTHHY TPYObI
YBEJIUYUTH B TPU pasa?

5.1. Kakyro Temriepatypy CTEHKH HEOOXOIMMO 00ECIICUUTh,
YTOOBI IPU MJICHOYHOW KOH/IEHCAIIMU CYXOT0 HACKIIIEHHOTO
BOJISTHOTO T1apa Ha MOBEPXHOCTU BEPTUKATBHOMN TPYObI
JUTMHOM 2 M ¥ IMaMETPOM 25 MM KOHJIeHCUpOBaioch 5-10-3
kr/c mapa? Jlapnenue mapa 0,1 MITa.

2. Ha noBepXHOCTH TOPU30OHTAIBHON TPYOBI [uameTpom 12
MM U JJIMHON 2 M KOHJEHCUPYETCSl BOASHOM Hap Ipu
nasnenuu 0.2 MIIa. Pa3HocTh Temneparyp Mex1y HapoM 1
cteHkoi paHa 10 K. Haiitu MaccoBblii pacxon
00pa3oBaBIIeHCs KUIAKOCTH.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAECTCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBHITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBHIITOJHEHO

KM-7. Tenjioo0MeH npu KUNeHUH

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHnsi KOHTPOJIBLHOr0 MeponpusaTHs: [[MCbMEHHOE BBINOJHEHNE PACUETHOIO
3a/1aHusl.

KpaTKOE CoA€CpKaHME 3alaHUA:
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Boraucnute k03 punmeHT TennooTiaun npyu KUIeHUH B O0JIBIIOM 00beMe U MPH ABHKEHUH

KUIIAIEH KUIKOCTH

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3anaHupOBaHHbIE PE3YJbTAThI
00y4eHHS 10 JUCIUIIIHE

Bomnpocsl/3aganust a71si IpoBEpKU

YMeTn: BBEIUHCIIATE
koadurmeHT TEIUIOOTAAYN
OpU KUIEHUU B  OOJIBIIOM
obbeMe © TpU  JBIWKCHUH
KHIIAIEH JKUAKOCTH

1.1. F'opusonTansHas Tpyba anuHo# 0,4 M u quamerpom 60
MM U3HYTpPHU 000TpeBaeTcsl dJeKTpOHArpeBaTeieM
MoIHOCThI0 83 KBT. TemnnoBoii NOTOK OTBOIUTCS B
KUIISILYIO Ha HapYXHOU MOBEPXHOCTU TPYObI BOY MPHU
nasienuu 0,3 Mlla. Onpenenuts Temiepatypy HapyKHON
MOBEPXHOCTHU TPYOBI.

2. Bona xunut B TpyOe nuamerpom 40 MM 1 1iHHOHN 1 M mipu
BBIHY)KJICHHOM JIBHKEHUHU O cKopocThio 0,5 m/c. TemtoBas
Harpy3ka cocraisieT 2-105 Br/m2, nasnenue 1,0 MIla. Kak
M3MEHHUTCS TeMIlepaTypa CTEHKH TPYObI IPH YBEIMYEHUN
ckopoctH 110 4 m/c? TermnonpoBogHocTh cTeHKH 17 BT/™M-K.
2.1. Ha moBepXHOCTU TOPU3OHTATILHON TPYOBI IMAMETPOM 8§
MM KHUIIHT BOJIa IPU aTMoc(epHOM JlaBieHuu. TerioBast
Harpy3ka q=0.7qkpl. Kak u3mMeHuTCs MI0THOCTH TEIJIOBOTO
IIOTOKA Ha TIOBEPXHOCTH TPYOKHU, €CIIN PAa3HOCTh TEMIEPATYpP
MEXIy CTEHKOM U KUJKOCThIO YBEIIMYUTH B § paz?

2. Boga kunut npu TedyeHuu B Tpyde AuaMeTpoM 35 MM U
JauHOM 7 M. OnpenenuTs CKOPOCTh HUPKYISALNUU, TPU
KOTOPOU BBIHYKIEHHOE JABM>KEHNE HAUHET OKa3bIBaTh
BIIMSIHME Ha MHTCHCUBHOCTD TertooOMeHa (q = 2.5 105
Bt/m2, P = 7.5 MIla).

3.1. Bosa Kunur Ha miI0CKON rOpU30HTAILHOM TOBEPXHOCTU
npu gasiernu 0,2 MIla u mIO0THOCTH TEIJIOBOTO MOTOKA
1,4-106 Br/M2. OnpenenuTs TeMIepaTypy CTEHKH.
W3meHuTcs nu TeMieparypa CTeHKH, €CIIM PACIIONIOKHUTD 3Ty
MIOBEPXHOCTb BEPTUKAIBHO?

2. B TpyOe BHYTpeHHUM JuaMeTpoM 38 MM U JJIMHOM 5 M
JIBIDKETCS KUITSIAs BoJia co cKopocThio 1 M/c. JlaBienue 2.8
MIIa, a TemnepaTypa Ha BXOJE paBHA TEMIEPaType
HacbleHus. OnpenenuTs Ko3(UIMEHT TeMI00Tauu OT
CTEHKH K KMITALLIEH BOJIE M TEMIIEPATYPHbIN HAIOP, €CIIH
MJIOTHOCTH TEIJIOBOTO MOTOKA paBHa 3 105 Bt/m2.
TemnonpoBoaHocTs crenku 17 Br/m-K.

4.1. Ha BepTUKaIbHOW MOBEPXHOCTU OOJIBIION
NPOTSHKEHHOCTH KUITUT BOJA MPHU aTMOC(HEPHOM JJaBJICHUH.
Temosas Harpyska q=0.5qkp1. Kak u3MeHHTCS MIOTHOCTH
TEIUIOBOT'O TIOTOKA Ha MOBEPXHOCTH TPYOKH, €CITU pa3HOCTh
TeMIepaTyp MEeXAy CTEHKOW U KUJIKOCTHIO YBEJIUYUTH B 10
paz?

2. Boga kunuT npu Te4yeHuu B TpyOe AUaMeTpoM 25 MM U
JUIMHOH 5 M. OnpeaennTs MUHUMAJIbHYIO CKOPOCTb
LHUPKYJSLUY, IPU KOTOPON MHTEHCUBHOCTH TEINIOOOMEHA
OyzeT onpenensiThCs TOJIbKO BBIHYXK/IEHHBIM JIBHKEHHEM (q
=2.5105 Br/m2, P =7.5 MIla).

5.1. I'opuzonTanbHas Tpyda mmHoit 0,5 M u auamerpom 50
MM U3HYTpHU 00orpeBaeTcst djeKTpoHarpeBatesneM. TemnoBoit
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3amaHUpOBaHHbIE pe3ynbTaThl | Bompockl/3ananus A1 IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

MOTOK OTBOJIUTCS B KUIISIIYIO HA HAPY>KHON TTOBEPXHOCTH
TpyOB! Boxy nipu nasienuu 0,1 MIla. Temneparypa
Hapy>KHOH TOBEpPXHOCTH TpyOb! paBHa 1200C. Haiitn
MOIIHOCTb 3JIEKTPOHArPEBATEIIS.

2. B TpyOe BHYTpEHHHM THaMETPOM 25 MM U JUIMHOU 3 M
JBUKETCSI KUTISIIAst Boja co ckopocthio 0,5 M/c. JlaBnenue
2.8 MlIla, a TeMneparypa Ha BXOJi€ paBHa TeMIIEpaType
Hacklenus. OnpeneauTh TeMIEpaTypy CTeHKH, €Clid
IJIOTHOCTH TEIJIOBOTO MOTOKA paBHa 4 105 Bt/M2.
TermonpoBoaHOCTh cTeHku 17 Br/m K.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJITH BBITIOJHEHO NMPSHMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHUE JJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-8. Onpenenenne Tenji0eMKOCTH U TEMIIEPATYPONPOBOHOCTH TBEPAbIX
MAaTepHaJI0B METOI0M PeryisipHOro pexxumMa

®opMbl peanu3anmu: 3alinTa 3a1aHUsA

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopras padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 13

IIpoueaypa mnpoBedeHUs] KOHTPOJBLHOIO0 MepONPHUATHs: BRINOIHEHNWE HKCIEPUMEHTAIBHO-
pPacyeTHOTro 3aJlaHMs.

KpaTKOC CoA€cpKaHME 3alaHUA:
VYuyactue B SKCHCPUMCHTAJILHBIX UCCIICAOBAHUAX ITPOLIECCOB TEIUI0O0OMEHa U 06p360TKe
PE3YIBTATOB SKCIIECPUMEHTOB! OHpe)IeJ'IeHI/Ie TCIINIOEMKOCTHU U TEMIICPATYPOIIPOBOAHOCTHU
TBCPABIX MATCPUAJIOB METOAOM PETYIAPHOI'0 pCKUMaA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHdpoBaHHBIE  pe3ysibTaThl  oOyueHHs 1o | Bompockl/3aianus uist MpOBEPKH
JUCITUIUINHE

YMeTb:  y4acTBOBaTb B  JKCHEPUMEHTAIBHBIX 1.YT0 Takoe peryiaspHblid pexuM
UCCIICIOBAaHUSX  TPOLIECCOB  TermjooOMeHa U OXJIKICHUA?
00paboTKe pe3yIbTaTOB IKCIIEPUMEHTOB 2.Kakue npenenpHbIe cliydan

CYLIECTBYIOT IIPH PETYJISIPHOM PEKUME
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3anmaHUpOBaHHBIE  pe3ynbTaThl  00ydeHuss 1o | Bompocbl/3amanus nms npoBepKu
JTUCHUTIIINHE

OXJIAXKIIEHUS?

3.B 4eM 3aKi1o4arTcs 0COOCHHOCTHU
MPEACIbHBIX CIIYYaeB MPH PEryIIPHOM
pexuUMe OXJTAXKACHUS?

4 Kak 3TH 0COOEHHOCTH CKa3bIBAIOTCS
Ha paclpeieeHUH TeMIlepaTypbl?

5.B gyeMm 3akimodaroTcs JOCTOMHCTBA U
HEJIOCTaTKU MPUMEHSIEMOro MeToaa?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuku btnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISECTCS €CIIM 3aJlaHue
BBITIOJIHEHO MTPABUIILHO WM C HE3HAUUTEILHBIMHU HEI0YETaMHU

Ouyenka: «He 3a4TEHO»
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKiEe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WJIM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-9. OnbITHOE H3y4YeHHe TENJIOOTAAYH IIPH CBOOOIHOM U BHIHYKICHHOH KOHBEKIMHU
BO3/1yXa 0KOJIO TeJI Pa3JIMYHOI reoMeTpuu

®opMbl peau3anum: 3aluTa 3aJaHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 13

IIpouenypa npoBefaeHHsi KOHTPOJBLHOIO MepPONPHUSITHS: BbINONHEHNE SKCIEPUMEHTAIBHO-
pacyeTHOIO 3a4aHHUS.

Kpartkoe conepixanue 3a1aHusi:
VYyacTue B 9KCTIEpUMEHTANIbHBIX UCCIIEIOBAHUAX MTPOIIECCOB TEIJI00OMEHa U 00paboTKe
pe3yNbTaTOB dKCIepUMEHTOB: ONBITHOE U3yUEHUE TeIUIOOTAauu IPU CBOOOTHON U
BBIHY’KJICHHOM KOHBEKIIMU BO3/1yXa OKOJIO TE€J PAa3JIMYHON T'€OMETpUHU

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3aHHaHI/IpOBaHHHe PE3YyJIbTATHL O6y‘leHI/I$I Io BOHpOCBI/SaI[aHI/I}I AT TIPOBEPKU
JUCIHHMITIIMHE

YMeTp:  y4acTBOBAaTb B BKCIEPHUMEHTAJIbHBIX 1.Kakue pexumsl TeroooMeHa
UCCIIEIOBAaHMUSIX  MPOLECCOB  TEIUIOOOMEHa U CYLIECTBYIOT ITPH CBOOOIHOM
00paboTKe pe3yNnbTaTOB HIKCIEPUMEHTOB KOHBEKIMH B OOJIBLIOM 00beMe?

2.B yeM 3akimrogaeTcs OTIMUHe
CBOOOIHOIN KOHBEKIIUU OT
BBIHYKJICHHOW KOHBEKIIUH?
3.IToueMy mpu BHIMTOTHEHUH PAOOTHI
HEO0OXOUMO MPOBOJAUTH U3MEPEHUS B
CTallMOHAPHOM pexuMe?

4 Kaxko# npouecc onpeaensieT Bpems
BBIX0/1a HAa CTAllMOHAPHBINA PEXUM?
5.KaxoBBEI OCHOBHBIE HICTOUYHUKH
MOrPEMTHOCTH U3MEPEHUN B TAHHOM
pabote?

Onucanue MKAJbI OIICHUBAHUA:
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Oyenka. «3a4TEHO»
Onucanue xapakmepucmuku blnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISIETCS €CIIM 3a/JaHNe
BBITIOJIHEHO MPABUJILHO WK C HE3HAUUTEIbHBIMU HEI0YETaMHU

Ouyenka: «He 3aU4TEHO»
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIM CPOK HIIH PE3yJIbTaT HE COOTBETCTBYET 33 JaHHIO

KM-10. U3yuyeHue TemJI00TAa4YM NMPU KUINIEHUHU a30Ta B 00JIbIIOM 00beMe

®opmbl peaau3anum: 3aluTa 3aJaHUA

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpoueaypa mnpoBegeHUs] KOHTPOJBLHOIO MepONPHATHS: BbINOIHEHHE HKCIEPUMEHTAIbHO-
pPAacyYEeTHOTrO 3aaHMs.

Kparkoe conep:kanue 3aaHus:
VYyacTue B 9KCIIEpUMEHTAIIbHBIX UCCIEOBAHUSAX IIPOLIECCOB TEIII000MeHa U 00paboTKe
pe3yJIbTaTOB AKCIIEPUMEHTOB: M3ydeHne TeII00TIauu PY KUTICHUHU a30Ta B 0OJIBIIIOM 00beMe

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyJIbTAThI 06yquI/151 110 BOHpOCBI/SaI[aHI/IH AJI1 IIPOBEPKU
JUCIHHMITIIMHE

YMeTh:  ydacTBOBaTh B DKCIEPUMEHTAJIbHBIX 1.KakoBbl 0COOEHHOCTH KPUBOH
HCCIICIOBAHUSX MPOLIECCOB TeruiooOMeHa | KUIICHUS TIPU ITY3bIPhKOBOM KHIICHUH
00paboTKe pe3yabTaTOB IKCIIEPUMEHTOB B 00JIbIIIOM 00BEME?

2.B ueM coCTOUT NEPBBIM KpU3HC
KUIICHUS?

3.B uem cocTout BTOpOIl KpU3UC
KUTICHUS?

4.KakoBbl 0COOEHHOCTH TUICHOYHOTO
KUIEHUS Ha TUIOCKOW MMOBEPXHOCTU?
5.KakoBbI OCHOBHBIE UCTOYHUKH
IIOIPEIIHOCTH U3MEPEHUH B TaHHOU
pabote?

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: «HE 3a4TECHO»
Onucanue xapakmepucmuku evtnonanenus 3uanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHM€ HE BBIMOJIHEHO B OTBEJICHHBIN CPOK WIIA PE3YNIbTAT HE COOTBETCTBYET 3a/IaHUIO0

21




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

burer 1

1. OcHOBHBIE TIOJIOKEHHS TEOPUH TEILIONPOBOAHOCTH. 3aK0oH Dyphe. KoaddunmeHt
TEIJIONPOBOAHOCTH. Bo3pacTanue sHTpONUYU pH nepegade Teria TEIonpPOBOHOCTHIO.

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 IUTAaCTHHBL. TemrepaTypa NOBEpXHOCTHU IJIACTUHBI TOCTOSTHHA 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 npoBenenust
YcTHBIE OTBETHI Ha BOIIPOCHI OMIIETa, pEIICHHE 33/1a4uH

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

1. Komnerenuusi/Uuankarop: UJ-2nk-1 JleMoHCTpUpyeT NOHUMaHHE OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEHa U IPUMEHSIET UX Ul PACYETOB 3JIEMEHTOB SHEPreTUUYECKOT0 000PY10BaHMS
Pa3JIMYHOTO Ha3HAYEHHUS

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. JlaMuHapHOe TeueHue.
['pannunble ycnoBus 2 poaa.
3. Ilnactuna c pazmepamu 1x100x400 MM, OMBIBaeTCsl IOTOKOM BOJIbI, HAIIPABJICHHBIM BJI0JIb
JUIMHHOM CTOPOHBI IJIaCTUHBI. TeMrneparypa NOBEpXHOCTHU IUIACTUHBI TIOCTOSIHHA U paBHA
75°C, Temnieparypa Haberatoiero noroka 20°C. Pexxum TeueHus: B TOTPaHUYHOM CJI0€
namMuHapHbIA. Kak U3MEHUTCSI KOTMYECTBO TEIJia, CHUMAaeMOro € IJIaCTUHBI, €CJIH HAallPaBUTh
IIOTOK BJI0JIb MEHBIIEH CTOPOHBI?
2.buner 2
1. TuddepennmanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH. [IprubinkeHus 1 BEIBOI. Y CIOBUS
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 nBuxeTcs o Tpyoe nuamerpoM 4 mm ¢ temneparypoit 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
TEMIEPATYPY CTEHKH TPYObI B BEIXOJHOM CEUEHUU.
3.buner 3
1. TenonpoBOAHOCTH B MIOCKOM muiacture. [ pannunbie ycinoBus 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 YBETMUUThH KOJIMYECTBO TEIUIA, IEpelaBaeMOoe uepe3 MIOCKYI0 CTEHKY
pazmepom 0.5°1.0 M ot omHOM xuakoi cpens (al = 50 Br/(M2xK), Tx1 = 200 K) k npyroii (a2
=10 Br/(M2xK), T2 = 150 K) 3a c4yet ycTaHOBKHM Ha OJTHOM M3 TOBEPXHOCTEH pedep?
[TpunsTh, yTo KO3 uIMeHT opeOpenus CTeHKH paBeH 4, 3pdexTuBHOCT 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 ¥ TeII00OMeH IpU MPOJOJIbHOM 00TEKaHHUH IIaCTUHBI. JlaMUHapHBIHI
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
mnactubl T1 = 100 °C, amxuen T2 = 20 °C. Kak U3MEHUTCS TEIIOBOM IMOTOK MEXKIY
IUIACTUHAMHU, €CJIU UX IOMEHATh MECTaMu?

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 mnmuHoI 2 M 1 quamerpom 30 MM TedeT Boja co ckopocThio 1 m/c. Temmneparypa
BO/bI Ha Bxoze paBHa 10 °C. Onpenenuts TeMIepaTypy BOAbl Ha BBIXOJIE, €CIIU TeMIIepaTypa
ctenku pasHa 50 °C.

6.buner 6

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

2. l'uaponuHaMuKa ¥ TETUIO0OMEH TpH 00TEKaHWH TeJI KOHEYHBIX pazMepoB. O0TekaHue
IWIMHpA, I1apa U My4KOB TPYO.

3. Mexay nBymsl mapajuieIbHBIMH TOBEPXHOCTSIMH, TeMIepaTypsl KoTopsix 20 u 78 K,
pacIoyio’KeHbl TPU OJMHAKOBBIX 3KpaHa. Koa(uiimeHTs! TernoBoro n3ay4eHus: HOBEpXHOCTEH
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 conpoTUBICHUS.

2. KOHBEKTHBHBII TETNIOOOMEH TpH TeYeHnH B TpyOax. JlamuHapHoe Teuenue. [ paHudHbIe
ycnoBus 1 pona. Pactipenenenue teMneparypsl Ha HA4aJIbHOM TEPMUYECKOM Y4aCTKeE.

3. Bo3yx co ckopoctsio 30 M/c u remriepatrypoii 338 K o0TekaeT mIocKyro MIacTHHY JUTHHOM
150 mM. HaiiT cpenHIO0 110 MOBEPXHOCTH INIOTHOCTH TEIUIOBOTO MOTOKA. [IpHHATE pa3sHOCTH
TEMIIepaTyp MEKIy IUTACTUHOM U BO3yXOoM paBHOi 5.5 K.

8.buier 8

1. Perynsapnsiii pexxum oxnaxaenus. Teopembl KonnparseBa. OnpeneneHue nocTOSHHON
BPEMEHH IIPH Pa3INYHbIX ynciax buo. Mcnonp30BaHue peryisipHOTro pexuma npu
HKCIEPUMEHTAJILHOM ONpeeNIEHUH TeITOPU3NIECKUX CBOMCTB.

2. KoHBeKTHBHBIN TemooOMeH. CBs3b MEXAY THAPOIMHAMUYECKIM U TETIJIOBBIM
JAMUHAPHBIMH ITOTPAHUYHBIMH 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 IJIOTHOCTD MTOTOKA PE3YAbTUPYIOLIEro n3nydeHus? IIpunsaTe, uto
TEMIIEPATYPBI IOBEPXHOCTEN 110CIIE YCTAHOBKU IKPAaHOB HE U3MEHSIOTCS.

9.buner 9
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1. KonBekTuBHBIH Termio00MeH. OCHOBHEIE MOHSATHUS, CHCTEMa ypaBHEHUH, ONIpe/IeIICHIE
Kod(uImenHTa TEII00T/Aauu MPU BHENTHEM OOTEKaHUU TEJI U TCUYCHUH B KaHAJIaX.

2. TermooOMeH H3Ty4eHHEM MEXTY MapalIeIbHBIMU TUIACTUHAMU, Pa3IeICHHBIMH dKpaHAMHU.
3. Pebpo BBIMOTHEHO M3 MEAHOW IIACTUHBI TOJIIMHOM 2 MM U aynHOM 0,2 M. Kak u3MeHuTcs
CHUMAaEMBbIii ¢ pedpa TEIUIOBO IMOTOK, €CIH €ro JUIMHY YMEHBIHUTH B 4 paza? M3BecTHo a= 10
Bt/(M2 K); 1= 320 B1/(Mm K).

10.buner 10

1. CranmonapHasi TEIJIONPOBOJHOCTD IMJIMHPA U 1Iapa ¢ BHYTPEHHUMHU UCTOYHUKAMU TeTlIa
MIpU TPAHUYHBIX YCIOBUAX 1-TO U 3-r0 pona.

2. PexnMbl €CTECTBEHHON KOHBEKIIMU OKOJIO OTPaHHUYEHHBIX Tell. EcTecTBeHHAss KOHBEKIUS
BOKPYT LMJIMH/pA U 1apa.

3. I1o ropu3oHTaNbHO PACHONOKEHHOMY B BO3AyX€E IMIUHAPUIECKOMY METHOMY ITPOBOAY
auameTpoM 1 MM nponyckaroT anektpuueckuid Tok 10 A. IIpoBoa nMeeT NOIUITUIIEHOBYIO
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 0CTATOYHBIX 3HAHUM

1.Kak popmynupyercs 3akoH @ypbe 11 nepeaadu Teria TerIonpoBOAHOCTBIO?
OTBeTHI:
1) Tens10BO#i MOTOK NPONMOPLHHMOHAJIECH IPAAUEHTY TEMIIEPATYPbI ¢ POTHBOIOJI0KHbIM
3HAKOM
2) TemnoBoi MOTOK 0OPAaTHO NPONOPLUOHATIEH I'PaIuEHTY TEMIIEPaTyphl
3) TennoBo¥i MOTOK MPONOPLIMOHAIEH TEMIIEPATYPE C IPOTUBOIIOJIOKHBIM 3HAKOM
Bepublit otBetT: TemnoBoii NOTOK NPONOPLHUOHATIEH IPAAUEHTY TEMIIEPATYPHI C
IIPOTUBONOJIOKHBIM 3HAKOM
2.Yr1o Takoe Ko3QPULIUEHT TerooTAaYn?
OTBeTHI:
1) KoaddpunmeHt nponopuroHaaIbHOCTH, CBA3BIBAIOIIUI TEIIOBOM MOTOK MEXY KUAKOCTAMHU
C pPa3HbIX CTOPOH CTEHKH U Pa3HOCTb TEMIEPATYP MEX]Y 3TUMH KUJIKOCTIMHU
2) Koa¢gpnumeHT NponopuuoHAIbLHOCTH, CBA3BIBAIOIINH TEMJIOBOI MOTOK MEKILY
CTEHKO U KUAKOCTBHIO M PA3HOCTHh TeMIIEPATYP MeK1y HUMH
3) Koa¢punmeHt nponoplinoHaabHOCTH, CBS3bIBAIOLINH TEIIOBOM MOTOK B CTEHKE U Pa3HOCTb
TEMIEPATYp MEXAY pa3HbIMU TPAaHUIIAMH CTEHKU
Bepusiit otBet: KoadduuneHT nponopiroHaaIbHOCTH, CBA3BIBAIOIININ TEIIIOBOM 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¥i Jjorapugm G6e3pasMepHoii TeMIepaTypbl 3aBUCUT OT
BpPEMEHH JIMHEIHO
3) Cragus npoiiecca, Ha KOTOPOH TemIiepaTypa He 3aBUCUT OT BpEMEHU
Bepusriit otBer: Ctaaus mporecca, Ha KOTOpoit lorapugm 0e3pazmMepHOii TeMIiepaTypsl
3aBHCHUT OT BPEMEHU JIMHEHHO
4.Kaxoii 6e3pa3MepHbIii KOMIUIEKC SIBISETCSI OCHOBHBIM OTIPEIENSIONIUM KPUTEPUEM TIPH
BBIHYKJICHHOM KOHBEKIIHN?
OTBeThI:
1) Ynciio PeitHosbaca
2) Yucino Panes
3) Yucno Hyccenbra
Bepusiit otBet: Yucno PeitHonbaca
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 (POPMUPYIOTCS pacrpeieIeHusi CKOPOCTH U TEMIIEPATyphI 1O
CEUYCHHIO TPYObI
BepHblii 0TBET: Y4acTOK, Ha KOTOPOM BHUJI pacIpeiesIeHuss 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 KOTOPOH CKOPOCTD KUJIKOCTU MEHSAETCS OT HYJISI 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 PpHUMeHT N3ydeHus (CTeneHb YepHOTHI)?
OTtBeTsI:
1) OTHolIEHNE TeMIlepaTyphl Tella K TeEMIepaType adCOIIOTHO YEPHOTO Teja MPU TaAKOU ke
IUIOTHOCTU MOTOKA COOCTBEHHOTO M3JIY4EHUS.
2) OTHoOLIeHNe MVIOTHOCTH NMOTOKA COOCTBEHHOI0 U3/ Ty4YeHHUs Tesla K IVIOTHOCTH MOTOKA
H3JIy4YeHHUs a0COJIOTHO 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 COOCTBEHHOTO U3JIyUYEHUS Tella K
IUIOTHOCTH MTOTOKA U3JTy4eHHsI aOCOIIOTHO YEPHOTO Tella MU TOH ke TeMnepaType.

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PELICHUH

Oyenxa: 4 («XOpOILIO»)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
yYpOBHS. BOJIBIIMHCTBO OTBETOB JjaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoineHus 3Hanus: PaboTa BEIITOIHEHA B paMKax "MmoporoBoro”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HAa BOTIPOCHI YIIIYOJCHHOTO YPOBHS

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIOJTHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaesnenusn umo2o60i OYeHKU no Kypcy
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6 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. Onpenenutb MaKCUMAaIIbHYIO MTApONPOU3BOAUTEILHOCTS TOPU3OHTATIBLHOM MIIOCKOM
MOBEPXHOCTH IJIOMIAJBI0 5 M2 IpHU MTOABOJIE YEPE3 HEE TEIIOBOIO MTOTOKA K BOJE,
HaXOJAIIEHCS B COCTOSTHUU HACBIIICHHUS, IPY YMEPEHHBIX 3HAYEHUAX TEMIIEPaTypHOro Hamopa
(DT<100 K). TaBnenue atmocdepHoe.

IIpouenypa npoBenenunst
YCTHBIE OTBETHI HA BOIIPOCH! OUJIETa, pellieHUe 3a/1aun

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: U-2nk-1 JleMoHCTpHpyeT NOHUMaHHE OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEHa U IPUMEHSIET UX Ul PAaCUETOB 3JIEMEHTOB YHEPT€TUUECKOT0 000py10BaHUS
Pa3JIMYHOTO Ha3HAYEHHUS

Bonpocel, 3a1anns
1.buner 1
1. KonaeHncanus JBMKYLIETOCs 11apa Ha MJI0CKON TOBEPXHOCTH.
2. CrehaHOB TIOTOK ITPH UCIIAPCHHUH B ITAPOTa30BYIO CPEIy.
3. OnpenenuTs MakKCUMAJIBHYIO ITIAPONIPOU3BOAUTEIBHOCTD TOPU3OHTAIBHON IIIIOCKON
MOBEPXHOCTH IUIOMIA/IBI0 5 M2 NP MOJIBOJIE Yepe3 Hee TEIIOBOro MOTOKa K BOJIE,
HaXOJAIIEHCS B COCTOSIHUM HACBIIIEHUS, TP YMEPEHHBIX 3HAYCHUSIX TEMIIEPATypHOTO HaIropa
(DT<100 K). TaBnenune atmocdepHoe.
2.buner 2
1. Cucrema ypaBHEHUI ¥ IpaHUYHbIE YCIOBHS JUIS 3a7a4 ¢ (pa30BBIM MIEPEXO/I0OM Ha
CBOOOTHON TTOBEPXHOCTH.
2. OcHOBHBIE OCOOCHHOCTH KUIIEHUS MPU JBHKEHUU )KUJIKOCTH B TpyOax. CMeHa peKuMOB
TEYECHMUS.
3. OueHuTh 3HaU€HUE Pa3HOCTH TEMIIEpPATyp, COOTBETCTBYIOIIEE HAUaly KUIEHUS
HACBIIIEHHON BOJIbI HA BEPTUKAJILHON MOBEPXHOCTH BbIcOTOM 0,2 M pH aTMOC(hepHOM
JTaBJICHUU.
3.buner 3
1. BeposTtHOCTh 00pa30BaHus My3bIpsi KPUTHUECKOTO pa3Mepa B 00beME U Ha TBEPIOil
MIOBEPXHOCTH.
2. ITogoOue mporieccoB mMpu TEII0- U MaccooOMeHe. TpoitHas aHATOTHSI.
3. Kak uzmenurcs ko3ppuuueHT TennooTiauu npyu KUIEeHUH BOJIbl B TpyOe auameTpom 38 MM
U IJTMHOM 3 M IpH MOBBIILIEHUU CKOPOCTH JBMKeHHs BoJbI oT 0.3 M/c 10 3 M/c, ecnu
IUIOTHOCTb TEIJIOBOTO MOTOKA paBHa 2.5 105 B1/M2, a naBnenue pasuo 7.5 MIla.
TennonpoBoanocts crenku 17 Br/m-K.
4.buner 4
1. KpuBas xunenus. XapakTepHble TOUKH KPUBOM, PEKUMBI KATICHMS.
2. PacnipenienieHre KOHLIEHTPALMY NIapa IPY UCIIAPEHHUH B ITApOra3oByIO CpeNy.



3. ImeeT MecTo KOHJIEH AL IPU CMEILIAHHOM peXUMe TeUEHMsI INIEHKH KOHAEeHcaTa Ha
MJI0CKOM BepTHKanbHOU miactune ( Z = 4000, Pr = 2). Kak u3aMeHUTCS OTBOJUMBIN TETIOBOM
MOTOK IIPY YBEJIMYEHUU TEMIIEpATypHOIro Hanopa B 2 pa3a?

S5.buner 5

1. Konaencauus Ha CTpye )KUIAKOCTH.

2. OcHOBHBIE OCOOEHHOCTH MJIEHOYHOT'O PEKMMa KUIIEHUS Ha IOBEPXHOCTAX C PA3IUYHON
reoMeTpueil (ropu30HTaIbHAS U BEPTHKAIbHAS TIOBEPXHOCTH, Cepa, TOPU30HTAIbHBIN
UAJTUHD).

3. Onpenenuth CKOPOCTh MUPKYISAIMH B CIIydae IBHKEHHUS BOJBI B TpyOe auameTpom 45 MM 1
JUIMHOW 8 M, IIPH KOTOPOH KUIIEHHUE MEPECTaHeT BIUATh HA MHTEHCUBHOCTh TEIUIOOOMEHa (q =
4.5 105 Br/m2, P = 7.5 MIla).

6.buner 6

1. IlneHoyHast KOHACHCAIMS M1apa, IBUXKYIIETocs BHYTpU TpyObl. JlTaMuHapHO€E TeueHue
KOHJIeHCaTa.

2. Mogenb 3aKkunanus il OOBIYHBIX U KPUOTEHHBIX YKHIKOCTEH.

3. Ilpu kakux 3Ha4EHUSAX IPUBEICHHOMN JUIMHBI Z Cpe/iHss TeII00T1a4ya Py IIEHOYHON
KOHJICHCAIIUU Ha BEPTUKAJIHLHON MOBEPXHOCTH OOJBIION MPOTsHKEHHOCTH OyzeT B 1,5 pasza
MIPEBOCXOUTh CBOE€ MUHUMAaJIbHOE 3HaueHue? Pr = 2,6.

7.buner 7

1. IlneHoyHas KOHAEHCAMS HA TOBEPXHOCTH TOPU30HTAILHON M BEPTUKAILHON TPYOHI.

2. YpaBHeHHUs TEIJIO- U MacCOOOMEHa. Y paBHEHUE SHEPIUU AJ11 MHOTOKOMIIOHEHTHON CPEJIbI.
3. Boja KMIUT Ha BEPTUKAJILHON MOBEPXHOCTH OOJIBIION MPOTSHKEHHOCTH MTPU aTMOC(HEPHOM
nasnenuu. Temneparypa noBepxnoctu pasHa 300 °C. Haittu pacxon napa, oOpa3yromierocs Ha
€/IMHULIE MJI0IIAIU TOBEPXHOCTH.

8.buner 8

1. Kunenue npu ABUKEHUHU )KUIKOCTH B TpyOax. CMeHa pexXMMOB T€UEHHUS.

2. OcHOBHBIE OCOOEHHOCTH IpOoIecca KaneabHOW KOHIeHCanu. Termioo0MeH pu KarneabHOH
KOHJIEHCAllHH.

3. lns o0orpeBa BEpTUKAIBbHOM MOBEPXHOCTH KUIIEHUS UCIIOJIB3YETCS] KOHAEHCAUs
HACBIIIEHHOT0 TIapa Ha IPOTUBOIOJIOXKHOM MOBEPXHOCTH CTEHKH. B 00oux ciaydasx
TEIJIOHOCUTENIEM sIBIIsieTcs Boa. Kakoe gaBiieHne napa co CTOpOHbI KOHAEHCAUU TpedyeTcs
o0ecneunTb, 4ToObl JOCTUTHYTH Hepenajia TeMIepaTyp, COOTBETCTBYIOIIETO IEPBOMY KPU3HUCY
kunenusa? [lepenagamu TemepaTyp B CTEHKE U CO CTOPOHBI KOHAEHCALIUN IPEHEOPEYb.
Kunenue npoucxouT npu aTMochepHOM JaBJICHUH.

9.bunert 9

1. Kpusuc kumeHus ¢ TOYKH 3peHUs TEIUIOBOro 0ajaHca CTEHKU. Y CTOMYMBOCTh peXUMa
KHTICHHUSL.

2. BiausiHue neperpeBa U BIQXXHOCTH Napa Ha TEII00Tauy MPH KOHJEHCAIUH.

3. Onpenenutb MakCUMaJIbHBINA IEPETPEB MPHU MY3bIPHKOBOM KMIIEHUU BOJBI HA
TOPU30HTAJIBHON TIOCKON TTOBEPXHOCTH B YCIOBMSIX MOHMKEeHHOHU rpaButanuu (g/g0=0,01).
JaBnenue atmocdepHoe.

10.buner 10

1. OcobenHOCTH KOHIEHCAIIUN JBIKYIIETocs apa. ConmpoTHUBIIEHHE CTOKA.

2. Mogenu TerooOMeHa Ipy TeUYSHUH KUTISIIEH )KUIKOCTH B KaHasax. [1y3bIpbKOBBIN pexXxumM
TEUYECHHUS.

3. Kakyro Temneparypy CTeHKH HEOOXOUMO 00eCTIeUnTh, YTOOBI IPU TIIEHOYHON
KOHJIEHCALIUU CYyXOT'0 HACBIIIEHHOTO BOJSHOTO Mapa Ha MOBEPXHOCTH FOPU3OHTAIILHOM TPYObI
auaMeTpoM 12 MM M JutnHOM 2 M KoHJeHcupoBaiock 6-10-3 kr/c napa. [lap HaxoauTcs npu
nasiaeanu 0.25 MIla.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.IIpu kaKko#t BEICOTE CTEHKH CpeIHUN KOA(DPHUITUEHT TEIUIOOTAauN P TUICHOYHOM
KOHJICHCALlUN Ha BEPTUKAJIbHOM CTEHKE OyJIeT MUHUMAJIbHBIM?
OTtBeTsI:
1) Ilpu OGeckoHEeYHO OOJIBIION BHICOTE
2) IIpu BbICOTE, COOTBETCTBYIONIEH KPUTHYECKOMY 3HAYEHHM IO NIPUBEIEHHOM JJINHBI, IPU
KOTOPOM JIAMMHAPHO-BOJIHOBOE TeYeHH e KUAKOCTH CMEHSeTCsl TYpPOyJIeHTHbIM
3) IIpu HyneBoii BeICOTE
Bepnsiii otBet: 1Ipu BeIcOTE, COOTBETCTBYIOIIEH KPUTUYECKOMY 3HAYEHHIO IIPUBEACHHOU
JUIMHBI, IIPY1 KOTOPOM JIAMUHAPHO-BOJIHOBOE TEYEHHE KUAKOCTU CMEHSETCS
TypOYJIEHTHBIM
2.Kakoit gaxTop onpeaesnseT pexxuM KOHACHCAIMH Ha MIOBEPXHOCTH (IUIEHOYHAS WIIH
KareJybHas)?
OTtBeTsI:
1) ®opma noBepXHOCTH
2) PazHocTh TEMIIepaTyp MeX1y apoM U CTEHKOU
3) CMauuBaeMoOCTh
Bepusiii orBeT: CMaunBaemMocCTh
3.Kak cooTHOCATCS pa3HOCTh TEMIIEPATYp BHYTPH T€Ja U Pa3HOCTb TEMIIEPATYP MEXKIY
IIOBEPXHOCTBIO T€Ja U OKPYXKAIOIIEH €ro )KHUAKOCTBIO, ECJIM YUCIIO bro cTpeMuTes K HyI0?
OTBeThI:
1) OTu pa3HOCTH TeMIepaTyp OTIMYAIOTCS HE3HAYUTEIbHO
2) PazHocTh TEMIepaTyp BHYTPU T€Jla MHOT'O OO0JIbIlIE PA3HOCTU TEMIIEPATYP MEXKIY
MIOBEPXHOCTBIO TENA U KHUIKOCTBIO
3) PasHocTh TemnepaTyp BHYTPH TeJIa MHOI'O MEHbIIIe PA3HOCTH TeMIIepPaTyp MexK1y
NOBEPXHOCTHIO TeJIa U KUIKOCTBIO
BepHsiii otBeT: Pa3HOCTH TeMIiepaTyp BHYTPH TeJla MHOI'O MEHBIIIE PA3HOCTH TEMIIEpPATyp
MEX1y TIOBEPXHOCTBIO TEJIA U )KUJIKOCTBIO
4.Yt0 Takoe KpU3UC KUIEHUS?
OtBeTsI:
1) CmeHna pexxuMa KMIIEHHUsI: Iepexo] OT My3bIPbKOBOI0 Pe:KMMA K IJICHOYHOMY HJIH OT
IVICHOYHOI'0 PEesKMMA K MYy3bIPbKOBOMY
2) 3HaYUTENBHOE YBEIMYCHHE TETNIOBOTO MOTOKA MEX Y TPEIOIIEH MMOBEPXHOCTHIO U
KUAKOCTBIO IIPY HE3HAUYNUTEIBHOM YBEJIMUEHUH PA3HOCTH TEMIIEPATYP MEXKITY HUMH
3) IpekpariieHre KUMEHKUS PU YBEITUYCHUN PA3HOCTH TEMITEPATYp MEXTY IPEroIeit
MIOBEPXHOCTBIO U KHUJIKOCTBIO
BepHnriii otBeT: CMeHa peXxuMa KMIIEHUS: IEPEXO0/1 OT My3bIPbKOBOTO PEXKUMa K
IJIEHOYHOMY MJIM OT TUIEHOYHOTO PeXUMa K IMy3bIPbKOBOMY
5.KakoBa npuynHa ABUKEHUS KUIKOCTH MPU CBOOOTHON KOHBEKIIUU?
OtBeTsI:
1) PaGora HarueTraTesns, KOTOPBIA MPUBOIUT KUIKOCTh B IBUKECHHE
2) HeopnopoaHoe pacnpeesieHHe MacCOBBIX CHJI, BBI3BAHHOE HEOJHOPOIHBIM
pacnpeejeHieM TeMIepaTyphbl
3) Cuna Ts7kecTH, KOTOpas IPUBOIUT K TOMY, YTO KMJIKOCTb BBITEKAET U3 COCYya
Bepnsiit otBeT: HeonHOpo1HOE pacnipeieneHue MacCOBBIX CUJI, BBI3BAHHOE
HEOJIHOPOAHBIM paclpeelIeHUEM TEMIIEPATYPhI
6.Kakoii crtoco6 0TBO/a TeIIa OT rperolell TOBEpXHOCTH sABisieTcs Hanbosee 3 PpexkTHBHBIM?
OtBeThI:
1) Ily3bIpbKOBOE KMIICHHE
2) [InenouHoe KUNeHUe
3) BeinyxneHHast KOHBEKITUS
Bepusiit otBet: I1y3pIppK0BO€E KUIlEHUE
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7.Kakoii nomkHa ObITh TeMIIepaTypa CTEHKH, YTOOBI Ha HEll ObIJI0 BO3MOXKHO KUTICHHE?
OTtBeTsI:
1) TemmepaTypa CTEHKH JTOJDKHA OBITH BBIIIE TEMIIEPATYPhI HACHIIIICHUS TP 1aBIICHUU
KUJKOCTHU, ¥ 3TO IOCTATOYHOE YCIOBUE
2) TemniepaTypa CTEHKH JOJDKHA OBITH BBIIIE TEMIIEPATYPBI IPEACIBHOIO TIeperpeBa
3) Temnepatypa CT€HKH J0JIKHA ObITH BbIIIE TEMIIEPATYPbI HAYAJIa KUIIEHU S, KOTOPAasi
3aBHCHT OT CBOMCTB ’KHUJIKOCTH M CTEHKH, IIIEPOXOBATOCTH CTEHKHU H T.[.
Bepupiii otBet: Temmneparypa cTeHKH JOHKHA OBIThH BbIIIE TEMIIEpaTyphl HaYalla KUTICHHUS,
KOTOpasi 3aBUCUT OT CBOMCTB JKUJKOCTH U CTEHKH, IIEPOXOBATOCTH CTEHKH U T.JI.
8.Kakue ypaBHEeHHS OMUCHIBAIOT MPOIECC TEIJIOMAcCOOOMEHa B IBYXKOMIIOHEHTHON CMECH?
OTBeTHI:
1) YpaBHeHusI Hepa3pbIBHOCTH, IBHKEHUS U JHEPTUH, OAHO YpaBHeHUe nuddy3un 1is
OHOT'0 M3 KOMIIOHEHTOB
2) YpaBHEHHUs HEPA3PBIBHOCTH, JIBUKCHUS U SHEPTUH, 1Ba ypaBHEHUS 1udPy3un uist 06oux
KOMIIOHEHTOB
3) YpaBHeHUs HEPA3PHIBHOCTU U ABMKEHHUSA, OJTHO ypaBHEeHUE AU(PY3UH IS OJHOTO U3
KOMIIOHEHTOB
BepHblii oTBeT: YpaBHEHUs1 HEPA3pbIBHOCTH, IBUKEHUS U SHEPIUH, OJJHO YPABHEHUE
i Qy3un s OAHOTO U3 KOMIIOHEHTOB

11. Onucanue wikanvt ouenusanus

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BbINOJHEHA BEPHO HIIH C
HECYIIECTBEHHBIMU HEIOCTAaTKAMHU

le;eHKCl.’ «HC 3a4TCHO»
Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. PaboTa He BEIIIOJIHEHA WJIN BEIIIOJIHECHA
NpEeUMyIICCTBECHHO HCIIPABUIIBHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy
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