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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-2 CnocoOeH aHanu3upoBaTh Pe3ysbTaThl pacye€TOB MIPOLECCOB MEPEHOCA, IPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKHX YCTPOWCTBAX U alIaparax YHEPreTHIeckoro 000py1oBaHus
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. Termmooomen u3nyuerreM (KonTtposbhas padboTa)
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

5 cemectp
Beca KOHTPOIBHBIX MEPOTIPUATHH, %o
Nunexkc KM-1 KM-2 KM-3 KM-4
Pa3gen nuciuIninHbl
KM:
Cpok KM: 3 7 12 15
OCHOBBI TEOPUH TEIIIOOOMEHA
Krnaccudukanms mporeccoB TerioMmaccooOMeHa +
TermmonpoBOgHOCTh +




KoHnBekTHUBHBIN TEMI000MeH +
TemooOMeH n3nydeHHEM +
Bec KM: 5 40 40 15
6 cemecTp
Beca KOHTpOIBHBIX MeponpusITHil, Yo
Wunexc KM-5 | KM-6 | KM-7 | KM-8 | KM-9 | KM-10
Pa3nen nucuuninHb KM:
Cpok KM: 3 7 12 14 14 14
OcHOBBI IEpeHOCa TeIjla U MacChl
MaccooOMeH +
TemnnooOMeH npy KOHAECHCAIIUU +
TermooOMeH Npy KUIIEHUU +
JlaGopaTopHbie pabOThI + + +
Bec KM: 10 25 25 13 13 14

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




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
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 U-2nk>  JlemoHcTpupyeT | 3HATh: Knaccudukanus nporeccon Terooomena (Komokuym)
MOHUMAaHUe OCHOBHBIX | OCHOBHBIE MEXaHU3MBbI TennonpoBoanocts (Kontponbhas padota)

3aKOHOB TEIIOMAaccoOOMeHa

u IMPUMCHACT ux JUIA
PacucToB 9JICMCHTOB
OQHECPIrETHYCCKOIO

000pyI0OBaHUs Pa3TUIHOTO
Ha3HAYCHUS

[epeHoca TEIIOThl U UX
0COOEHHOCTH B Pa3JInYHbIX
cCUCTEMax

croco0bl pacyera
TEMIEPATYPHOTO MO NpU
TEIUIONPOBOAHOCTH B
TBEPJbIX TENaX U
IIepe1aBaeMOro TEIIOBOTO
MOTOKA

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

YMers:

BBIYUCTIATH KOOPPUITUESHT
TEIUIO0TIa4YH NIPU
BBIHYKJICHHOU U
€CTECTBEHHON KOHBEKLIUU
BBIYUCIISATH KOOPPHUITUEHT

KonBekruBHbIN TemioooOMeH (KoHTpoapHas pabora)

Tennooomen uznyuenuem (Kontponbnas pabota)

Maccoobmen (KomnokBuym)

Tennooomen npu kouaeHcanuu (KoHTposibHast paboTta)

Tennooomen npu kunenuu (KontponsHas padbora)

Omnpenenenre TEIIOEMKOCTH U TEMIIEPATypPOIPOBOTHOCTU TBEPABIX
MaTepUaIoB METOJIOM peryisipHoro pexxuma (Jlaboparopuast padbora)
OnbITHOE M3yYEeHUE TEIUIO0TJauu MPU CBOOOAHOM 1 BBIHYKICHHOM
KOHBEKIIUM BO3/yXa OKOJIO TeJ pa3audHoil reomeTpun (JlabopaTopHas
paborta)

N3ydenue TemnooTiauu Npu KUMEHUH a30Ta B O0JIBIIOM 00beMe
(JTabopaTopnas pabora)




TEIUIOOTIa4YH TTPU
IJICHOYHOW KOHACHCALlUU Ha
Pa3TUYHBIX TOBEPXHOCTSIX
BBIYUCIISITH KO (HUITHECHT
TEIUIOOTIa4H MPH KUTICHUH B
00JIBIITIOM 00BEME U TIPHU
NBIKCHUU KUIISIIENH
KHUJKOCTU

y4acTBOBATh B
AKCIIEPUMEHTAIBHBIX
HCCJICIOBAHMX MTPOIIECCOB
TeroooMeHa u 00paboTke
PE3YJIbTaTOB SKCIICPUMEHTOB




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 npoBeaeHnss KOHTPOJIBLHOIO MEPONIPUATHA: Y CTHBIE OTBETHI Ha BOIIPOCHI

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE  MEXaHU3MbI 1.Kakue nporieccbl Ha MUKPOYPOBHE BBI3BIBAIOT IIEPEHOC
epeHoca  TEIJIOThI u ux TEIUIa TEIUIONPOBOAHOCTBIO B ra3ax, XKHUJAKOCTAX U
0COOCHHOCTHU B pa3IMYHBIX TBEPAbIX Tenax?

crucTemMax 2.YT10 Takoe KOHBEKTHUBHBIN TETLIOOOMEH?

3.Yem cBOOOHAS] KOHBEKIUS OTINYAETCS OT
BBIHYX/ICHHOM?

4.Yto Takoe Terio0OMeH u3nydyeHuem?

5.B 4em 3akmrodaercs MpuOIMKEHNUE JIOKATLHOTO
TEPMOJMHAMHYECKOT0 paBHOBeCHs?

Onucanue MKaJbI OlleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIU 3aJJaHne
BBHITIOJTHEHO MPABWJILHO WU C HE3HAUUTEIbHBIMU HEJI0UeTaMU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-2. TenjionpoBoHOCTH

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponasHas pabora

Bec koHTpOosbHOr0 Meponpusitusi B BPC: 40

IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpusaTHA: [[1ncbMeHHOE pelieHre 3a1a4

Kparkoe conepxxanue 3agaHus:
CrniocoOsbI pacuera TeMIepaTypHOTo MOJIs IIPH TEIJIONPOBOJHOCTH B TBEP/IBIX TellaX U

nepeaaBacMoro TCrjIoOBOToO MOTOKa

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CHOCco0BI pacueta 1. 1. [lo neHTe TONIIMHON 2 MM T€YET TOK IUIOTHOCTHIO
TEMIIEPATYPHOTO oJIs npu 2-10"6 A/M2. JlenTa 061yBaeTcsi MIOTOKOM BO3JlyXa C
TEIUIONPOBOAHOCTH B TBEPABIX temmneparypoit 20°C, KoapPHUIHMEHT TeII00TAaud OT
TeJax U MepeaBaeMoro TeIIOBOTO JeHTHl K Bo3ayxy 0=250 Bt/(m2-K). Onpenenuts




IIOTOKa

JOTTYCTUMYIO TOJIIIUHY U30JSIIUU ¢ KodhuimeHToM
terutonpoBoaHoctu An3=0,15 Bt/(mK), ecnu
TeMmIepaTypa JICHTbl He ToJbKHa npeBbimath 75°C.
CaolicTBa MaTepuaa JEHTbI: yIEIbHOE COIPOTUBICHUE
r=1,25-10"—6 Om-M, TemnonpoBoarocts =20 B1/(M-K).
2. Mexny 1ByMsl KOAKCHAJIbHO PACIIOI0KEHHBIMU
MIOJIBIMH LIUJTUHAPAMU, BHIITOJIHEHHBIMH U3
TEIUIOM30JISIIMOHHOTO MaTepuaa, pacioaokeH
HCIIBITBIBAEMBIN MaTepuall ToaumHon d=20 cm u
koapunuenTom reronpoBogHoctH 1=0.1 Br/(m°K). Ha
BHYTPEHHEH TOBEPXHOCTH MeHbIero nuauuapa (d1=30
cM, d2=40 cm) 3a1aHa MOCTOSIHHASI INIOTHOCTH TEIJIOBOTO
notoka q=100 Bt/mM2. BHemHuii quameTp 00IbIIIero
mwmaApa d3=1 m. Koadgduuuent rernooraayn Ha
BHeIIHeH nmosepxHoctu a=12 Bt/(M2-K), Temneparypa
okpyxaroreii cpensl paBHa 20°C. KoaddummeHnTsr
TEIUIONPOBOAHOCTH O0OUX CIIOEB M3O0JISAIIUU OJJUHAKOBBI
u pasubl 11=0.05 Bt/(M'K). Onpeaenuts MaKCUMATBHYIO
Y MHHAMAIIBHYIO TEMIIEPATYPy HCIBITHIBAEMOTO
Martepuana.

3. Paccuurtate TemMnepaTypy B LIEHTPE MEJHOTO LI1apa
nuametpoM d=10 MM, MOTPYKEHHOTO B KHUJIKHI a30T C
Tx=77 K, uepe3 20 ¢ nocie Hayajia OXJIaKICHUSI.
KoaddunuenT Tennootaaun Ha MOBEPXHOCTH HIapa
a=120 Bt/(M2-K). Teropusnueckne CBOMCTBA MEIH:
1=400 Bt/(m°K), a=10"4 m2/c. Hauanbnas Temmneparypa
mapa T0=300 K.

2.1.1IpoBox nuameTpoM 4 MM M30JMPOBAH MAaTEPHUATIOM C
teronpoBogHocThiO An3=0,2 B1/(M-K). ITo mpoBoay
TEYeT TOK MIOTHOCTHIO 2-1076 A/M2. [IpoBoa HaxoauTCs
B Bozayxe ¢ TeMreparypoi Txx=20°C, koapdunreHt
TEIIOOT/Aa4YM OT MPOBoJIa K Bo3yxy a=50 B1/(M2-K).
OmnpenenuTs ONTUMAIIBHYIO TOJIIWHY U30JISIIUN U
MaKCUMaJIbHYIO TeMIepaTypy nposojaa. CBoiicTsa
MaTepuasa npoBoJia: yaelIbHOE COIPOTHUBIEHUE
=1,25-10"-6 Om-Mm, TerionpoBoanocTs 1=20 Bt/(m-K).
2. [Inockas cranpHast cTeHKa TonuHol 10 MM OKpbITa
JBYXCIIOMHON u3ossuueit. [IepBbiil ci101 U30JALUN
TOJIIIMHOMN 25 MM BBITIOJIHEH U3 MaTepHaa ¢

KO3 PHUIHMEHTOM TEIIONPOBOTHOCTH,
YAOBJIETBOPSIOMNM cooTHomeHuto 12=0,144+0,0002t
Bt1/(mK), rie t — remnepatypa B rpaaycax Llenbcust.
Bropoii croit nzosnsiuu TomuHoM 10 MM BBINOJIHEH U3
MaTepuaia ¢ KodppHuuueHToM TeraonpoBogHocTH 13=0,7
Bt/(M'K).

Temneparypa BHYTpEHHEN IOBEPXHOCTH CTAJIBHON
crenku 250°C, Temnieparypa okpysxkaromien cpenbl 20°C,
BHEIIHUH ko3¢ dunment ternooraaun a=100 Bt/(m2-K).
Onpenenuts TeMIEpaTypbl HA FPaHULIAX CIIOEB
m3ossun. KosdduimeHT TenaonpoBogHoCTH cTanu 11=
45 Bt/(m'K).

3. Haiitu Temneparypy B 1ietpe kyoa (1=55 B1/(m'K),




r=2000 xr/m3, C=2500 JIx/(xr-K), nmuaa pedpa 0,1 m)
MIPH OXJIAXKICHUU B OKPY>KAIOIIIEM Ta3e ¢ TEMIEPaTypoit
25°C ygepe3 30 ¢ nociie Havala OXJIaXKIACHUS.
Koadduuuent rermnooraaun a=15 Br/(m2-K).
Hauanpnas Temmneparypa kyoa 75°C.

3.1. IIpoBoa nuaMeTpoM 3 MM H30JIMPOBAaH MaTepUaIoM
¢ TertonpoBoHOCTRI0 A3=0,1 B1/(M'K). I[IpoBon
HaxOJUTCS B BO3yxe ¢ Temneparypoit 25°C,

K03 (QULKMEHT TeIIO0TAAYH OT IPOBOJAA K BO3ayXy a=30
Bt/(M2-K). OnpenenuTs ONTUMaIbHYIO TOJIIIHHY
W30JISIUH U JOMTYCTUMYIO CHITY TOKa, €CJIM TeMIeparypa
MpoBOJIa He JoJikHA TpeBbimath 75°C. CBoiicTBa
MaTepuasa MpoBoJia: yaeIbHOE COMPOTHUBICHUE
r=1,5-10"-6 Om-Mm, TemonpoBoanocTs 1=25 B1/(M'K).

2. Ilnockast ctanbHasg CTEHKA TOJIIMHON 5 MM U
wiomaapo 0,5 M2 ByxcioiHol uzonsuuei. [lepBbiii
CJION M30JIALMU TOMIIHUHON 50 MM BBITIOJTHEH U3
MaTepHuaia ¢ KodQpQHUIHEHTOM TETIONPOBOIHOCTH,
yIIOBJICTBOPSIONINM cooTHOmeHuto 12=0,1+0,0005-t
Bt1/(M'K), rae t — Temnepatypa B rpanycax Llenbcus.
Bropoii croit uzomnsiiuu ToauHoi 10 MM BBITIOJTHEH U3
Marepuaia ¢ ko3 duiueHnrom TermionpoBoanoctu 13=0,5
Bt/(mK). Temnepatypa BHyTpEeHHEW TOBEPXHOCTH
cranbHOM creHkH 200°C, Temneparypa okpyKarolien
cpenst 25°C, BHENIHMNA KOAG(GUIMEHT TerooTaauu a=50
B1/(M2-K). KoaddumueHT TemionpoBoaHocT ctanu 11=
45 Bt/(m'K). HaiiTi oSTHBIH TEMII0BOH MOTOK,
nepeiaBaeMblil uepe3 CTeHKY.

4.1. IlpoBon AiaMeTpoM 3 MM U30JMPOBAaH MaTepUaIoM
¢ teronpoBogHocThI0 A3=0,1 B1/(M-K). IIpoBonx
HaxOJUTCS B BO3yxe ¢ Temmneparypoit 25°C,

K02 (HUIIMEHT TeTIO0TAAYH OT IPOBOAA K BO3AyXy 0=30
Bt1/(M2-K). Onpenenutb ONTUMaJIbHYIO TOIIIUHY
W30JISIUH U JOMYCTUMYIO CHITY TOKa, €CJIM TeMIepaTypa
MpOBOJIa He JoJKHA TIpeBbimath 75°C. CBolicTBa
MaTepuasa MpoBoJa: yaeIbHOE COMPOTHUBICHUE
r=1,5-10"-6 Om-Mm, TemnonpoBogHocTh 1=25 B1/(M-K).

2. Il;mockag cranbpHas CTEHKA TOJIIWHOHA 5 MM H
momaaso 0,5 M2 nByxcnoitHoi uzonsmueit. [lepBoiit
CJIOW M30JIALUU TONKUHON 50 MM BBITIOJIHEH U3
Marepuaia ¢ Ko3pGUIUEHTOM TEMIONMPOBOAHOCTH,
yIIOBJIETBOPSIONINM cooTHOMIeHuto 12=0,1+0,0005-t
B1/(m-K), rioe t — Temneparypa B rpagycax Llenscust.
Bropoii croit uzonsuuu ToaumHoi 10 MM BBITIOJIHEH U3
Mmarepuana ¢ ko3hurrentom tertonpooauoctu 13=0,5
B1/(mK). Temneparypa BHyTpeHHENH TOBEPXHOCTH
cranbHOM cTeHku 200°C, Temneparypa OKpyKaromen
cpenst 25°C, BHEMHUN KOdGGULIMEHT TermooTaauu a=50
Bt1/(M2-K). Koaddumment rermnonpoBoaHoct crainu 11=
45 Bt1/(m'K). HaiiTu monmHbIi TEMI0BOM MOTOK,
repelaBaeMbIi Yepe3 CTEHKY.

3. Onpenenuth TemMneparypy B HeHTpe nuinsapa (1=35




B1/(m-K), r=5000 kr/m3 , C=500 JIx/(xr-K), BbicoTa 0,25
M, paguyc 0,2 M) B OKpY»KalolLeM ra3e ¢ TeMIepaTypou
20°C yepe3 10 MuHyT nociie Hayaia OXJIaXICHUS.
Koadduuuent rerooraaun pasen a=15 B1/(M2-K).
Hauanenas temneparypa numaapa 150°C.

5.1. Ilo nenTe TOMMIMHOM 1 MM TEYET TOK IJIOTHOCTHIO
3-10"6 A/m2. JlenTta o6 yBaeTcsi MOTOKOM BO3/yXa C
temmneparypoit 25°C, Ko3pPHUIHMEHT TeIUI00TAaYd OT
neHThl K Bo3nyxy a=200 B1/(M2-K). Onpeaenutsb
JOITYCTHMYIO TOJIIIMHY U30JISIIHU ¢ KOAPPUITUESHTOM
teronpoBogHoctu An3=0,1 B1/(m-K), eciin
TEMIIEpaTypa JIEHThI He JoJDKHA npeBbiaTh 90°C.
CaoiicTBa MaTepuaa JeHTbI: yIeIbHOE COIPOTUBIICHHE
=1,5-10"~6 Owm'M, TermnonpoBogHocTh 1=25 B1/(M-K).

2. Mexny 1ByMsi KOAKCHAIbHO PACIIONIOKEHHBIMU
TTOJIBIMY [IAJIUH/IPAMHU, BBITTOJIHEHHBIMH U3
TEIUIOU30JISILIMOHHOTO MaTepuana, pacrioiokKeH
WCTIBITBIBAEMBIN MaTepuan TommuHoi d=15 cm u
kodpunmenTom teronpoBogHoctH 1=0.2 Br/(M°K). Ha
BHYTpPEHHEH MOBEPXHOCTH MeHbIero mumaapa (d1=20
cM, d2=25 cm) Temmieparypa pasHa 120°C. Buemnuit
nuameTp 6onbiiero mumuHapa d3=75 m. Koadgdunuent
TETUIOOT/Ia4YM Ha BHEIIHEW noBepxHocTH a=25 B1/(M2-K),
TeMIlepaTypa OKpykaromieil cpeapl pasHa 20°C.
KoaddummeHTs! TEmI0mpoBoIHOCTH 000UX CIIOEB
M30JIAIUK OAMHAKOBHI M paBHbBI 11=0.15 B1/(M°K).
OnpenenuTh MaKCUMAIBLHYIO H MUHUMATBHYIO
TEMIEPaTypy UCIILITHIBAEMOTO MaTepHaa.

3. HaiiTu KOJIM4YECTBO TEMIOTEL, OTBEAEHHOE OT MEIHOTO
mapa auamerpoM d=20 MM, IOTPY>KEHHOTO B JKUIKUN
azot ¢ Tx=77 K, B Teuenue 120 c mociie Hayana
oxnaxaeHus. Koadduuuent rennoornaun Ha
noBepxHoctu mapa a=100 Br/(M2-K). Tennmodusznueckue
coiictBa meau: 1=400 Bt/(m-K), a=10"4 m2/c.
Hauanpnas Temneparypa mapa T0=300 K.

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS €CIIU 3a1aHIe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-3. KouBeKTHBHLIN TeNJIO0O0OMEH

®opmbl peaiauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 40

IIpouenypa npoBeaeHnss KOHTPOJIBHOIO MeponpusTusi: [InceMeHHOE BBIIIOJHEHUE PACYETHOIO

3aJaHus

KpaTkoe conep:kanue 3a1aHusi:

Boerarcnuth K03 GUIUESHT TEIIO0TIa4H MPU BBIHYKICHHOW U €CTECTBEHHON KOHBEKIIUU

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTb: BBIMHCIATH KO3 duimeHt
TETJIOOTJA4YH TPU BBIHYXICHHOH U
€CTECTBEHHON KOHBEKLIUU

1.1. Bo3nyx ¢ temneparypoii 20°C, ob6Tekaer co
ckopocThio 10 M/C TOHKYIO IUTACTUHY, TEMIIEpaTypa
kotopoii paBHa 120°C. PaccunTaTh NOJHBIN TEIIOBOM
MIOTOK, OTBOJIUMBII OT IJIACTUHBI HA YYaCTKe
CYLIECTBOBAHMSI JAMUHAPHOT'O TEUEHUS B IOTPAHUYHOM
cinoe. [Iupuna mnactunsl 0,5 M.

2. OnpenenuTh TUHY TPYOBI, HEOOXOTUMYIO ISt
Harpesa BojibI ¢ 20°C go 30°C. Juametp TpyOst 10 mwm,
ckopocth Bosl 0,1 M/c. Temneparypa cTeHKH TPyOBI
MOJJIEP>KMUBAETCS TOCTOSTHHOU U paBHOM 65 °C. Ilepen
000rpeBacMbIM y4acTKOM TPYObI €CTh y4acTOK
TUAPOIMHAMUYECKON CTaOUIN3aIUu.

3. Haiitu nmoTtepto Temnia ¢ eIuHULIbI JJTUHBI
TOPU30HTANILHOM TPYOBI ArameTpom 20 MM,
HaxoJsIIencs B Bo3ayxe. Temneparypsl IOBEPXHOCTH
TpyObI 1 Bo3ayxa paBHbl 60°C u 30°C.

2.1. Jlenta ceuenuem 0,1x10MM HarpeBaeTcst
ANEKTPUYECKUM TOKOM. Y I€JIbHOE CONPOTHUBIICHUE
Matepuana jeHTsl 0,5:10—6 Om-M. JlenTa ombIiBaeTcs
IIPOJOJIBHBIM ITIOTOKOM BOJIbI, CKOPOCTb KOTOPOT'O paBHA
0,5 M/c, a Temneparypa pasHa 20°C. OnpenenuTts CUiIy
TOKA, €CJIM TEMIIepaTypa JIEHThI Ha paccTosHuu 0,2 M OT
nepenHen KpoMku paBHa 85°C.

2. OnpeaenuTs JUIMHY TPyObl, HEOOXOIUMYIO IS
Harpesa BojibI ¢ 20°C no 40°C. quamerp Tpyost 50 MM,
ckopocTh Bojsl 0,2 M/c. Temneparypa CTEHKH TPyOBbI
MO/I/IEP’)KUBAETCS TIOCTOSIHHON U paBHOH 60°C.

3. BeprukanbHas Tpy0a auamerpom 20 MM U BBICOTOM 3
M, Harperas 1o TeMmneparypsl 95°C, HaxoauTcs B
BO31yXe, Temreparypa koroporo 15°C. PaccuuraTh
MOJIHBIN TEMJIOBOM MOTOK, CHUMAEMBbIN C IIOBEPXHOCTH
TPYOBI.

3.1. Boaa ¢ temneparypoii 20°C o0TeKkaeT miaacTUHy ¢
temneparypoit 50°C. CkopocTb BOAbI 2 M/C, ITUHA
macTuHbl 5 M. Haiitu cpennuit koaddunment
TETIOOT/Aa4YH U JIOKAIbHBIA KO3(pPULIMEHT TEII00TAaYH
B KOHIIE TUIACTUHBI.

2. Bona teuer B TpyOe auameTpom 10 MM cO CKOPOCTBIO
2 m/c. Jlnmuna TpyOsI 5 M, TemmiepaTypa BObI Ha BXOJIE
10°C. OT cTeHKH K BOJI€ MOJBOAUTCS NOCTOSHHBIN

11




teroBoit motok 36000 Br/m2. Haiitu cpeaHioro mo
JUTMHE TEMIEPATYPy CTEHKHU.

3. HatsHyTas ropM30HTAIBHO IPOBOJIOKA HArPEBAETCS B
BO3IYITHOW arMocdepe IEKTPUIECKUM TOKOM. JluameTp
poBosioku 0,8 MM, CONPOTUBIICHHUE HA €IUHUILY JUTUHbI
npoBosioku 3,4 Om/M. TemmepaTypsl BO3ayxa
npoBoJoku paBHbI 20°C 1 260°C cOOTBETCTBEHHO.
Haiitu cuny Toka.

4.1. Bona c remneparypoii 30°C, o6Tekaer co
CKOPOCTBIO 2 M/C TOHKYIO IIJIACTHHY, TEMIIepaTypa
kotopo# paBHa 80°C. PaccunTaTh MOIHBIN TEMIOBOM
MOTOK, OTBOJIMMBIH OT IJIACTUHBI HA Y4aCTKE
CYLIECTBOBAHMSI JAMUHAPHOTO TEUEHUS B IOTPAHUYHOM
cinoe. lllupuna mnactunst 0,25 M.

2. Bo3ayx Teder B TpyOe nuamerpom 15 MM co
ckopocthio 10 m/c. [{mmaa TpyOs! 3 M, TemIiepaTypa
Bo3ayxa Ha Bxoze 20°C. OT CTEeHKHU K BOJI€ TOABOIUTCS
MOCTOSIHHBIN TerioBoi motok 20000 Br/m2. Haiitu
TEMIIEPATyPy CTCHKH B BBIXOJJHOM CEYCHHUH TPYOBI.

3. l'opuzonrtanbHas Tpyda auamerpoM 30 MM U ITTMHOU
0,5 M morpy>kena B Boay ¢ Temneparypoit 20°C.
Temnepatypa noBepxHocTH TpyOs! paBHa 50°C. Haiitu
TIOJIHBIM TEMJI0BOM MOTOK, OTBOJASAIIUICS OT TPYObI B
BOY.

5.1. Boga ¢ Temneparypoii 15°C o0TekaeT miacTuHy, OT
KOTOPO#1 K BOJIE TTOJIBOJAUTCS TOCTOSTHHBIN TETIOBOM
nmotok 10000 Bt/M2. CxopocTh BOJBI 2 M/C, JJIMHA
nIacTuHel 2 M. HaliTu Temneparypy CTEHKH B KOHLIE
TIJTACTUHBI.

2. OnpenenuTs AIUHY TPYObl, HEOOXOAUMYIO AJIs
HarpeBa BojibI ¢ 15°C mo 45°C. quametp TpyoOst 40 MM,
ckopocTh Bojbl 0,25 m/c. TemmepaTypa CTEHKH TPYOBI
MO/I/IEP’)KUBAETCS TOCTOSIHHON U paBHOU 70°C.

3. HarsnyTas BepTUKaIbHO MPOBOJIOKA HATPEBAETCS B
BO3JIYIITHOM aTMocdepe INeKTPUIECKUM TOKOM. JlnameTp
MPOBOJIOKH 3 MM, JJIMHA IPOBOJIOKH 2 M, COTIPOTUBIICHUE
Ha eIUHUILY JUTUHBI poBOJIokH 1 OM/M. Temmepatypbl
BO31lyXa 1 MpoBoJoku paBHbI 25°C n 200°C
CcOOTBeTCTBEHHO. Haiitn crity ToKa.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

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

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapaxmepucmuxu evinonenus snanus: OueHka "y10BIEeTBOPUTEIBHO" BBICTABIISIETCA
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-4. Tensioo0MeH n3j1y4eHrueM

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHus KOHTPOJBLHOI0 MeponpuaTHsa: [InceMeHHOE pelenue 3aga4

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

MeTo/p1 pacueTa TEmI0BOro MOTOKA MEXAY TeJlaMU pa3IndHON (OPMBI NP TEIIIOOOMEHE

U3JIy4CHUEM

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: CIocoObI pacuera
TEIUIOBOIO MOTOKA MEXAY TeJIaMH
pa3Iu4HON bopmbI npu

TENI000MEHE HU3JIy4CHUCM

1.1. B cheprueckom cocyne Jproapa o6semom 100 i1
XpaHUTCA XKUIKUH a30T. ONpeaesiuTh CyTOUHYIO OTEPIO
a30Ta U3-3a TEIJIONPUTOKOB U3JIyYEHUEM.

Ko duunenTs! n3myueHus oBEpXHOCTEH BHYTPEHHET O
1 Hapy>xHoro cocynoB pasHbl 0,08 u 0,1, a ux
temriepaTypsbl paBHbl 77 K u 300 K. Kak ymenbmiarcs
MIOTEPH, €CIIU MEKY CTEHKaMU COCYy/la YCTaHOBUTh
9KpaH, kodhunrenT uznydenus koroporo pasex 0,057
Temmora mapoodpazoBanus azota 198 kJx/kr.

2. Mexay 1ByMsl apajuiedbHbIMU IIJIOCKUMHU
MTOBEPXHOCTAMHU HaXOATCs 1Ba SKpaHa. TemmnepaTypsl
noBepxHocter paBHbl 100°C 1 20°C, ux xk0dQPUIeHTHI
nznydenus paBusl 0,8 u 0,4, KO3OUIHESHT H3ITydeHUST
sKkpaHoB paseH 0,2. Halitu Temniepatypy 3KpaHa,
KOTOPBIN Hax0UTCs OJMKE K XOJIOIHOM MOBEPXHOCTH.
2.1. B chepuueckom cocyzae ptoapa oobemom 50 11
XPaHUTCS )KUIKUNA Kucaopol. OnpenenuTh CyTOUHYIO
MIOTEPIO KUCIIOPO1a U3-3a TEIUIONPUTOKOB U3ITy4EHUEM.
KoaddunnenTs! n3nyueHuss noBepXHOCTEN BHYTPEHHETO
n Hapy>kHoro cocynos passsl 0,1 u 0,06, a ux
temriepaTypbl paBHbl 90 K u 300 K. Kak ymenbmiarcs
IIOTEPH, €CIIU MEKIY CTEHKaMHU COCY/la yCTAaHOBUTH
9KpaH, K03 PUIMEHT u3aydeHus: koroporo pasex 0,17
Tennora nmapoobpazoBanus kuciaopoaa 212 kJ[x/kr.

2. Mexay nByMsl mapajuIeIbHBIMH IITIOCKUMHU
MTOBEPXHOCTAMHU HaXOAATCs 1Ba DKpaHa. TemmepaTypsl
noBepxHocTer paBHbl 150°C u 30°C, ux K0dQpPuIreHTh
uznydenus pasuel 0,7 u 0,3, k03 UIHMEHT U3TydeHUS
sKkpaHoB paseH 0,15. Haittu Temneparypy skpaHa,
KOTOPBIN HaxouTCs OJIMKE K TOpsYell TOBEPXHOCTH.
3.1. B cdepuueckom cocyae proapa oobemom 150 1
XPaHUTCS )KUJIKUA MeTaH. ONpeeauTh CyTOUHYIO
MOTEPIO0 METaHa U3-3a TEIJIONPUTOKOB U3JTy4YEHUEM.
KoadduunenTs! n31yueHus MOBEpXHOCTEH BHYTPEHHETO
1 HapyHOoro cocynioB pasHbl 0,1 u 0,08, a ux
temneparypsl paBHbl 111 K u 300 K. Kak ymensmarcs
MIOTEPH, €CITU MKy CTEHKaMU COCYy/la YCTAaHOBUTh
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9KpaH, KO3 PuImeHT u3nydenust kKoroporo pasex 0,087
Tennora mapooOpa3oBanus merana 515 kJx/kr.

2. Mexay 1ByMsl IapajuiedbHbBIMU IIJIOCKUMHU
IIOBEPXHOCTAMHU HaXOATCs [1Ba SKpaHa. TemmnepaTypsl
noBepxHoctei paBHbI 120°C u 40°C, ux k03D PUITUEHTHI
uzny4enus pasusl 0,75 u 0,5, ko3 dunmerT uzmydeHus
skpaHoB paBeH 0,1. Halitu Temnepatypy skpaHa,
KOTOPBIN HaXOJUTCs OJIMKE K XOJIOHOW TOBEPXHOCTH.
4.1. B unnmusapudeckom cocyae proapa oobemom 100 1
u auamerpoM S50 cM XpaHUTCS KUIKUHN a30T.
OmnpenenuTs CyTOUHYIO ITOTEPIO a30Ta U3-3a
TETUIONPUTOKOB M3ydyeHneM. Koappuiments
W3JIy4EeHUs IOBEPXHOCTEH BHYTPEHHETO U HAPYKHOT'O
cocyzoB passbl 0,05 u 0,08, a ux Temneparypsl paBHbI
77 K u 300 K. Kak ymeHbIIaTCsl IOTEPH, ECITU MEKITY
CTEHKAaMH COCyJla YCTaHOBUTH KpaH, K03 duuuent
n3inydeHus: koroporo pasel 0,05? Temnora
napoodpazoBanus azora 198 kJx/kr.

2. Mexay nByMsl MapajuieIbHBIMH IITIOCKUMHU
MIOBEPXHOCTAMHU HaXOJATCA [iBa 3KpaHa. TeMnepaTypsl
noepxHocteit paBHbl 150°C u 20°C, ux ko3 PUIHEHTHI
n3nyuenus pasubl 0,25 u 0,7, koahHULIHEHT U3TydeHUS
skpaHoB paseH 0,2. Halitu temneparypy 3kpasa,
KOTOPBIN HaxOAUTCs OJIMKE K XOJIOAHONW OBEPXHOCTH.
5.1. B nununapuueckom cocyne proapa oobsemom 200 i
A TUAMETPOM 75 CM XPaHUTCS KUJKUNA KUCIOPOJI.
Onpenenuts CyTOUHYIO TOTEPIO KUCIOPO/Ia U3-3a
TETUIONPUTOKOB M3ydyeHneM. Koadpuiments
U3JIy4eHUs! IOBEPXHOCTEN BHYTPEHHETO U HAPY>KHOTO
cocynos passsl 0,09 n 0,07, a ux TemMneparypsl paBHBI
90 K n 300 K. Kak ymMeHbIIIaTCs TIOTEPH, €CITH MEXKTY
CTEHKaMH COCYyJla YCTaHOBUTb KpaH, K03 duumeHt
u3nyyenus kotoporo paset 0,08? Temnora
napoo6pazoBanus kuciaopoaa 212 k/x/kr.

2. Mexay nByMsl apajuieIbHBIMH IITIOCKUMHU
MTOBEPXHOCTAMHM HaXOAATCs J1Ba DKpaHa. TemmepaTypsl
noBepxHoctel paBHbl 100°C u 10°C, ux x03pPpuireHTsr
uznydenus pasuel 0,25 u 0,8, ko3 duiueHT uznydeHus
skpaHoB paseH 0,15. Haiitu Temneparypy skpaHa,
KOTOPBIN HaXxOUTCs OJIMKE K Topsiuell HOBEPXHOCTH.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

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

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "yJI0BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

6 cemecTp

KM-5. MaccoodoMeHn

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJILHOro MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MEPONIPUATHA: Y CTHBIM OTBET HAa BOIIPOCHI

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OcobeHHoCcTH IIPOLECCOB MEPCHOCA TCIITIa U MACChl B MHOI'OKOMITIOHCHTHBIX CUCTEMAX

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOCHHOCTH IPOIIECCOB 1.Kakoii 3aK0H COXpaHEHHsI BbIPaKaeT ypaBHEHUE
nepeHoca Temjga ¢ MacChl B mudhy3un?

MHOTOKOMIIOHEHTHBIX CUCTEMaX 2.JloueMy ypaBHEHHE SHEPTUU AJI1 MHOTOKOMIIOHEHTHOU
CMECH OTJIMYAETCSl OT YPAaBHEHUSI SHEPTUH JIJIs1 YUCTOTO
BelecTna’?

3.Kak 3anuceiBaercst 3akoH duka /1t MOTOKAa MacChl IpU
b dy3un?

4. Kakune 6e3pa3MepHbIC KOMITIEKCHI HCIIOJIB3YIOTCS TIPU
OTHMCAaHUU TPOIIECCOB MaccooOmena?

5.IIpu Kakux yCIOBHUSIX MOXKET UCIIOJIb30BaTHCA
aHAJIOTHS MPOIIECCOB TEII000MeHa U MaccooomeHa?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIU 3aJjaHue
BBHITIOJTHEHO MPABWIILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEICHHBII CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/laHUIO

KM-6. TenjiooOMeH nNpu KOHIEHCAIIUN

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO Meponpustus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHnsi KOHTPOJIBLHOr0 MeponpusaTHs: [[MCbMEHHOE BBINOJHEHNE PACYETHOIO
3a/1aHus

KpaTlcoe CoA€cpKaHME 3alaHUA:
Brruncauts KOS(l)(I)I/II_[I/ICHT TCILIOOTAAYU IIPpH IUICHOYHOM KOHI€HCAIlMU Ha Pa3JIMIHBIX

MMOBCPXHOCTAX

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: BBIUUCIATH KO3DPHUIHEHT 1.1. Ha Hapy»HOI MOBEPXHOCTH BEPTUKAIBHOM TPYOHBI
TEIJIOOTJAYM  IPU  IIJICHOYHOU auameTpoM 20 MM U IJIMHOM 2 M KOHJEHCUPYETCs CyXOi
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KOHIEHCAIINH
MOBEPXHOCTAX

Ha

Pa3IUYHBIX

HACBILICHHBIN BOAssHOM nap nipu AaBiaeHun 0.1 MIla.
Temmneparypa noBepxuoctu Tpyosl 95 oC. Kak
U3MEHUTCS CPEIHUN KO3 PUIHUEHT TeIUIO0TAAYH, €CIIU
JUIMHY TPYOBl YBEIUUUTH B ISATh pa3?

2. Kakyto TeMiiepatypy CTEHKH HEOOXO0AUMO
o0ecneunTh, 9TOOBI IPH TUICHOYHON KOHICHCAIIUU
CYXOT'0 HAaChIIIEHHOT'O BOJSHOIO I1apa Ha MOBEPXHOCTU
TOPU30HTAILHOU TPYOBI AMaMETPOM 12 MM M JJTMHOU 2 M
KoHJIeHcupoBaioch 6-10-3 kr/c mapa? [Tap Haxomurcs
nipu aasienuu 0.2 Mlla.

2.1. Kakoe koMmuecTBO BEpTUKAIBHBIX TpYO mumuHOM 1,45
M u quamerpom 40 MM noTpedyeTcs Uit 00ecTIeyeHHS
KOHJICHCAIIMX HACBIIEHHOTO BOASHOIO I1apa B
komuyectse 4-10-2 xr/c mpu DT = 5 K? /laBnenue napa 1
MITIa. KonneHcanus Ha KaX10H TpyOe MPOUCXOIUT
HE3aBHCHUMO.

2. Ha Hapy»HO} IOBEpXHOCTH BEPTUKAIILHON TPYOBI
nuamerpom 20 MM U ITTUHOM 8 M KOHJIEHCUPYETCSI CYyXOi
HaChILLEHHBINA BOASIHOM nap npu gasienuu 0.2 MIla.
Temnepatypa moBepxHoctu Tpyost 950C. Kak
M3MEHUTCS CPEIHHA KOAXPPHUIUEHT TEIUIO0TAAYH, €CIIN
TpyOy pacroyioKUTh TOPU3OHTAIBHO?

3.1. Kakyro Temriepatypy CTeHKH HEOOXOAMMO
obecneynThb, 4TOObI IPU IIEHOYHON KOHICHCALIUH
CYXOT'0 HaChIILIEHHOT0 BOJSHOIO Mapa Ha MOBEPXHOCTU
TOPU30HTANBLHOM TPYOB! AnMHOM 1 M u tuameTpom 30 MM
KoHJeHcupoBaiock 3-10-3 kr/c mapa? lasnenue napa 0,1
MIla.

2. Ha Hapy»XHOI IOBEpXHOCTU BEPTUKAIbHOMN TPYyOBI
auameTpoM 20 MM U ITUHOM 4 M KOHJIEHCUPYETCS CyXOu
HacChIILEHHBIN BOAsIHOM nap npu gasienuu 0.1 MIla.
Temneparypa nosepxHocTH TpyOsl 950C. Kax
WU3MEHUTCS CPEeIHUN KOOPPUIMEHT TEII00TIa4uH, €CIIN
JIaBJICHHUE YBEJINYUTH B J1Ba pa3a’

4.1. Kakoe K0JM4ecTBO TOPU30HTAIBHBIX TPYO ATMHOM
1,2 M 1 tuameTpoM 25 MM notpedyeTcst s
oOecrniedyeHrs KOHJEHCAIUK HAChIIEHHOTO BOASHOTO
napa B konuuectse 6-10-2 kr/c mpu DT =10 K?
Hasnenue napa 0,2 MIla. Kongencamus Ha Kaxaoi
TpyOe MPOMCXOIUT HE3aBUCHMO.

1. Ha Hapy>kHO} OBEPXHOCTH BEPTUKAIBHOU TPYOBbI
auamerpom 15 MM u nnuHo# 1,5 M KoHAEHCUpYyeTCs
CyXOH HaChIIEHHBIN BOASHON map npu nasieHnn 1 Mlla.
Temmneparypa nosepxaoctu Tpyost 900C. Kax
W3MEHUTCS CpeIHUN KOOPPUIMEHT TEII00TIauH, €CIIN
JUIMHY TpYOBI YBEIMYUTH B TPH paza?

5.1. Kakyto Temneparypy CTEeHKH HEOOXOIMMO
o0ecne4ynThb, 4TOOBI PU TIEHOYHON KOHCHCAIIUH
CYXOT'0 HaChIIIEHHOTO BOJSHOTO Mapa Ha MOBEPXHOCTU
BEPTUKAJIHLHON TPYOBI ATUHON 2 M U TUAMETPOM 25 MM
KoHJIeHcupoBaioch 5-10-3 kr/c mapa? [laBnenue mapa 0,1
MIla.
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2. Ha moBepxXHOCTH TOPU30HTAIBHON TPYOBI THAMETPOM
12 MM ¥ 1IMHOM 2 M KOHAEHCUPYETCS BOASHOM Nap Ipu
napiennu 0.2 MlIla. PazHocTh TeMmepatyp Mex1y napom
u crerkoi paBHa 10 K. Haiitu maccoBblil pacxon
o0Opa3oBaBIIeHCs KUAKOCTH.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

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

KM-7. TenjiooOMeH npu KUneHUH

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro Mmeponpustusi B BPC: 25

IIpouenypa npoBeneHnss KOHTPOJIBHOIO Meponpusitusi: [InceMeHHOE BBINIOJHEHUE PACYETHOIO
3a/1aHus

Kparkoe conepxxanue 3agaHus:
Boruncnuth K03QQUIIMEHT TEII00TIauM TPU KUTIEHUH B 0OJIBIIOM 00BEME U MPU IBUKEHUU
KHIISLLEN )KUKOCTH

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: BBIYUCIATH KOIPPHUIHEHT 1.1. l'opuzonTansHas TpydOa anuHoit 0,4 M 1 AHaMeTpOM
TEIUIOOTAAYM TIPU  KUIECHUU B 60 MM M3HYTpHU 000TpEBAETCS AIIEKTPOHATPEBATEIEM
007bIIOM 00BEME U MPU ABHKEHUU MouIHOCThIO 83 KBT. TemioBoi OTOK OTBOAUTCS B
KUIISLIEN )KUJIKOCTH KUITSIIYIO Ha HapYXHOW MOBEPXHOCTU TPYObI BOY IPU

nasinennu 0,3 MIla. Onpenenuts TeMneparypy
Hapy»XKHOU OBEPXHOCTHU TPYOBI.

2. Bona xunut B TpyOe nuamerpom 40 MM 1 anmuHOR 1 M
MIPH BBIHYKJCHHOM JABUKEHHUHU €O cKopocThio 0,5 m/c.
TemnnoBas Harpy3ka coctasiset 2-105 Bt/mM2, naBnenue
1,0 MIla. Kak u3meHUTCs TeMiieparypa CTEHKU TPYyObl
IIPU YBEITMUEHUH CKOPOCTH 10 4 m/c?
TennonpoBoanocts crenku 17 Br/m K.

2.1. Ha moBepXHOCTH TOPU30HTAIBHOU TPYOBI
TUaMeTpoM 8 MM KUIIUT BOJa Mpu aTMochepHOM
nasineHuu. TemnoBas Harpyska q=0.7qkpl. Kak
W3MEHUTCS IUIOTHOCTD TEIUIOBOTO MOTOKA Ha
MIOBEPXHOCTHU TPYOKH, €CIIH Pa3HOCTh TEMIEPATyp MEXKIY
CTEHKOM M HUJIKOCTBIO YBEJIUYUTH B 8 pas?
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2. Boma kunuT npu Te€UE€HUU B TpyOe AUAMETPOM 35 MM
u asuHOM 7 M. OnpenenuTb CKOpOCTh HUPKYJISALUY, IPU
KOTOPOH BBIHYX/IEHHOE JABHKEHHE HAaUHET OKa3bIBaTh
BJIMSIHME HA UHTEHCUBHOCTb TeriooOMena (q = 2.5 105
Bt/m2, P =7.5 MIla).

3.1. Bojga KkunuT Ha MJI0CKOH TOPU30HTAIbHON
noBepxHoctu npu aasieHuu 0,2 Mlla u nmmotTHocTH
TeroBoro noroka 1,4-106 Br/m2. Onpenenuthb
TeMIeparypy cTeHku. VI3MeHuTcs a1 Temneparypa
CTEHKH, €CJIU PaCIOJIOKUTh ITY IIOBEPXHOCTh
BEPTUKAJIBHO?

2. B Tpy0Oe BHYTpeHHUM JTuaMeTpoM 38 MM U JUTMHOH 5 M
JIBYDKETCSI KMITSIIIAsi BOJa co CKOpocThio 1 M/c. JlaBnenue
2.8 MlIla, a TemniepaTypa Ha BX0JI€ paBHa TeMIIepaType
HacbleHus. OnpenenuTs Ko3QGUIMEHT TeII00TAaud
OT CTEHKH K KUIIAIIECH BOAE U TEMIIEPATYPHBIN HAIIOP,
€CJIM IUIOTHOCTh TEIUIOBOTO IoTOKa paBHa 3 105 B1/M2.
TemmonpoBogHOCTH cTeHkn 17 Br/m K.

4.1. Ha BepTHKaIbHON MOBEPXHOCTU OOJIBIION
IPOTSHKEHHOCTH KUITUT BOJA IIPH aTMOC(HEPHOM
nasinenuu. TemnoBas Harpyska q=0.5qkpl. Kak
U3MEHUTCS IUIOTHOCTh TEIIOBOT'O IIOTOKA Ha
MOBEPXHOCTHU TPYOKH, €CIIM PAa3HOCTh TEMIIEPATYP MEXKIY
CTEHKOU U XKHUAKOCTBIO yBeIU4UTh B 10 pa3?

2. Boja xunut npu TeueHuu B TpyOe AMAMETPOM 25 MM
U aymHOU 5 M. OnpenenuTb MUHUMAaJIbHYI CKOPOCTh
LUPKYJSLUY, IPU KOTOPOH UHTEHCUBHOCTh
TemI000MeHa OyJIeT OnpeAesATbCS TOIbKO
BBIHYKICHHBIM JiBIKeHueM (q = 2.5 105 Bt/m2, P =7.5
MlITIa).

5.1. l'opuzonTaneHas Tpyda mmHoi 0,5 M U 1MaMeTpoM
50 MM u3HYTpH 000TPEBAETCS ATEKTPOHArPEBATEIIEM.
TennoBol MOTOK OTBOJUTCA B KUITALYIO HA HAPYKHON
MOBEPXHOCTHU TpyOB! Boty npu Aasnenuu 0,1 MI]a.
TemnepaTypa HapyKHOI IOBEPXHOCTH TPYOBI paBHA
1200C. HaiiTu MOIIHOCTB 3JIEKTPOHArPEBATEIIS.

2. B Tpy6e BHYTpEHHUM TUaMeTpoM 25 MM U JUIMHOH 3 M
JIBYDKETCSI KUITSIIasi Bojia co ckopocthbio 0,5 m/c.
Hasnenue 2.8 MIla, a remnepaTypa Ha BX0/ie paBHa
TeMIeparype HacblnieHus. ONpenenuTs TEMIIEpaTypy
CTCHKH, €CJTU TUTOTHOCTH TEIJIOBOTO MOTOKA paBHa 4 105
Bt/M2. TenmonpoBoHocTh crenku 17 Br/m K.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM O00BEME HIIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-8. Onpenesenne TenjJ0eMKOCTH U TEMIIEPATYPONPOBOIHOCTH TBEPAbIX
MAaTepHaJoB METOI0M PeryjsipHOro pexxumMa

®opMbl peaau3anuu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 13

IIpouenypa mnpoBeleHUs] KOHTPOJHLHOr0 MepONPUATHSNA: BbINoNHEHHE 3SKCIEPUMEHTAIBHO-
pacyeTHOro 3aaHus

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
VYuyactue B OKCIICPUMCHTAJIbHBIX UCCIICAOBAHHUAX ITPOLECCOB TEI000MEHa U 06pa60TKe
PE3YJIbTATOB SKCIICPUMCHTOB: OHpeI[eJICHI/IC TCIUIOCMKOCTU U TCMIICPATYPOIIPOBOJHOCTH
TBCPAbIX MATCPpUAJIOB MECTOAOM PETYIIAPHOI'O PCKHUMaA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTb: y4acTBOBATh B 1.YT0 Takoe peryispHbId PeXXUM OXITaXKICHHUS?
OKCIIEpUMEHTAIBHBIX 2.Kakue npenenbHble cllydyau CyLIECTBYIOT IIPU
UCCIIEJOBAaHHAX IPOLIECCOB PETYIISIPHOM PEKUME OXJIKACHUS?

Tero0o0MeHa u o0OpaboTke 3.B uem 3aki0yaroTcsi 0COOEHHOCTH MPEAETIbHBIX
PE3YJIBTaTOB SKCIEPHUMEHTOB CITy4aeB IPH PETYISIPHOM PEKUME OXJIKICHUS?

4.Kak 3T 0cCOOEHHOCTH CKa3bLIBAIOTCS Ha
pacmpeseneHuy TemrnepaTypsi?

5.B geM 3aKir049aroTcs TOCTOMHCTBA U HEIOCTATKH
MIPUMEHSIEMOro MeToa?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeH0" BBICTABISETCS €CIIHN 3aJJaHne
BBITIOJTHEHO MTPABWIJILHO WITU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuku 6vinoaneHus snanua: OUueHKa "He 3a4TEHO" BBICTaBIISETCS €CIIU
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-9. OnbiTHOE M3yYeHHe TeNJI00TAA4YU IPU CBOOOIHON M BHIHYKICHHOW KOHBEKIIUU
BO3/1yXa OK0JI0 TeJ Pa3juYHOi reoMeTpuu

®opmbl peaju3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitusi: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B bPC: 13

IIpouenypa npoBeaeHHs] KOHTPOJBLHOIO MepPONPHUSITHSI: BbINONHEHNE SKCIEPUMEHTAIBHO-
pacyeTHOro 3aJaHus

KpaTkoe coaep:kanue 3a1aHus:
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VYyacTe B 9KCIIEpUMEHTAIbHBIX UCCIIEIOBAHUAX MPOLIECCOB TEIJI000MeHa U 00paboTKe
pEe3yIbTAaTOB SKCIEPUMEHTOB: ONBITHOE U3y4YEHUE TEIIOOTJauu IpU CBOOOAHOM U
BBIHY/ICHHON KOHBEKILIMHU BO31yXa OKOJIO TEJ pa3IMYHON T€OMETPUU

KoHTposbHbIe BONPOCHI/3a1aHUA:

VMerTs: y4acTBOBaTh B 1.Kakue pexxuMBbl TEII000MeHa CYIECTBYIOT IPU
HKCIIEPUMEHTATBHBIX CBOOOHON KOHBEKIIMU B O0JIBIIIOM 00beMe?
YCCIICIOBAaHHSX IPOIIECCOB 2.B ueM 3aKIIF04aeTCs OTIMYHNE CBOOOIHON KOHBEKIHH
TEII000MeHa " o0paboTke OT BBIHY)KICHHOW KOHBEKIH?

pe3yJIbTATOB IKCIIEPUMEHTOB 3.IToueMy npH BBIIIOJIHEHHU PabOTH HEOOXOIUMO

MPOBOJIUTH U3MEPEHUS B CTALIMOHAPHOM pexuME?
4 Kako# npornecc onpeaesser Bpems Bbixoa Ha
CTallMOHAPHBIN peXUM?

5.KakoBbI OCHOBHBIC HCTOYHHMKH MOTPEITHOCTH
M3MEpeHui B TaHHOH pabote?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISAETCS €CJIM 3a/laHue
BBITIOJIHEHO MTPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBEICHHBII CPOK WM Pe3yJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-10. U3y4yeHne TenJio0TAa4M IPH KUIIEHUH a30Ta B 00/1b1I0M 00beMe

®opMbl peanu3anmu: 3alinTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koHTpoabHOr0 Meponpustusi B BPC: 14

IIpoueaypa mnpoBedeHUs] KOHTPOJBLHOIO0 MepoONpPHUATHS: BrINOIHEHNE HKCIEPUMEHTAIBHO-
pacyeTHOTro 3a/laHus

KpaTKOC CoA€cpKaHUuE 3alaHUA:
Yyactue B SKCHICPUMCHTAJIbHBIX UCCIICAOBAHUAX IMTPOLIECCOB TEeIUI0O0OMEHa U 06pa60TI<e

pe3yabTaTOB IKCIIEPUMEHTOB: M3yueHure TeraooTaauu npy KUIEeHNH a30Ta B OOJIBIIOM 00heMe

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMers: y4acTBOBATh B 1.KakoBbl 0COOEHHOCTH KPUBOW KUIIEHUS TIPU
DKCIIEPUMEHTAIIbHBIX My3bIPbKOBOM KHIIEHUH B 0OJIBIIOM 00BEME?
HCCIIEIOBAHUAX MIPOLIECCOB 2.B 4eM cocTOuT MepBBIid KPU3UC KUTICHUS?
TEII000MeHa u o0paboTke 3.B uem cocTouT BTOpOI KPU3UC KUTIEHUS?
pE3yIBTATOB SKCIIEPUMEHTOB 4.KakoBbI 0COOCHHOCTH TIJICHOYHOTO KUIICHUS Ha
IIJIOCKOM TIOBEPXHOCTH?
5.KakoBbI OCHOBHBIE UCTOYHUKH MOTPEIIHOCTH
M3MEepeHui B TaHHOH paboTte?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakmepucmuku btnoanenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBIMIOJIHEHO MPABUJILHO WM C HE3HAUNUTEIbHBIMU HEI0YETaMU

Ouyenka: HE 3a94TEHO
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "He 3a4TCHO" BBICTABIISICTCS CCIU
3aJaHHUEC HE BBIITOJITHEHO B OTBC,HGHHBIP'I CPOK HJIK PE3YJIbTAaT HEC COOTBCTCTBYCT 3a/JaHUIO
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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 sHTpONUH NpH nepeaade 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 IUTAaCTHHBL. TemMiepaTypa NOBEPXHOCTH IJIACTUHBI MOCTOSIHHA U paBHA
75°C, Temnieparypa Haberatomero noroka 20°C. Pexxum TeueHus: B HOrpaHUYHOM CJI0€
namMuHapHbIi. Kak M3MEHUTCS KOJTMYECTBO TEIIa, CHUMAEMOT'O C TUTACTHHBI, €CJTH HAPaBUTh
MOTOK BJI0JIb MEHBILIEH CTOPOHBI?

IIpoueaypa npoBenenust
YcTHBIE OTBETHI Ha BOIIPOCHI OMIIETa, pEIICHHE 331a4uu

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

1. Komnerenuusi/Muaukarop: UJ-2nk-2 JleMoHCTpHpyeT NOHUMaHHE OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEHa U IPUMEHSIET UX Ul PACUETOB 3JIEMEHTOB YHEPTETUUECKOT0 000py10BaHUS
Pa3JIMYHOTO Ha3HAYEHHUS

Bonpocsl, 3aganus
1.buner 1
1. OcHoBHBIE MOJIOKEHHSI TEOPHH TEIIONPOBOAHOCTHU. 3akoH Dypre. KoapduuneHt
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 BJIOJIb
JUIMHHOM CTOPOHBI IJIaCTUHBI. TeMrneparypa NOBEpXHOCTHU IUIACTUHBI TIOCTOSIHHA 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. TuddepennmanbHoe ypaBHEHUE TEIUIONPOBOIHOCTH. [IprubinkeHus 1 BEIBOI. Y CIOBUS
OJIHO3HAYHOCTH U 0e3pa3MepHbIE KPUTEPHH.
2. KonBekTUBHBIH TemnooOMeH. [ uapoauHaMiuueckuii U TeTIIOBOM TypOYIeHTHBIN
orpaHnyHbIi citoil. Mognens [Ipannrnsa. Ananorus PeliHonbaca.
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 TMOABOJMMAs IUIOTHOCTD TEIIOBOTro NoToka paBHa 1500 B1/m2. Takxke HalTH
TEMIEPATYpPY CTEHKH TPYObI B BBIXOJJHOM CEUEHUH.
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 KOJIMUYECTBO TEIUIa, IEPEeJaBaeMOoe Yepe3 MIIOCKYI0 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 uULMeHT OpedpeHus CTeHKH paBeH 4, 3ppekTuBHOCTH 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, amxnei T2 = 20 °C. Kak U3MEHHUTCS TEIJIOBOM MOTOK MEXITY
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 TEII00TAauy IPH BHEITHEM 00TEKaHUH TeJI U TSUCHUH B KaHaJaX.

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 TEIUIOBO IMOTOK, €CIH €ro JUIMHY YMEHBIHUTH B 4 paza? M3BecTHo a= 10
Bt/(M2 K); 1= 320 B1/(Mm K).

10.buner 10

1. CranmonapHas TEIJIONPOBOJHOCTD HWJIMH/PA U Iapa ¢ BHYTPEHHUMH HCTOYHUKAMHU TEIlIa
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
nuameTpoM 1 MM nponyckarot anektpuueckuil Tok 10 A. IlpoBoa nMeeT noau3TUIECHOBYIO
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 AJIA MIPOBEPKHU OCTATOYHBIX 3HAHHUI

1.Kak popmynupyercs 3akoH @ypbe 11 nepeaadu Teria TerIonpoBOAHOCTBIO?
OTBeTHI:
1) Tens10BO#i MOTOK NPONMOPLHHMOHAJIECH IPAAUEHTY TEMIIEPATYPbI ¢ POTHBOIOJI0KHbIM
3HAKOM
2) TemnoBoii MOTOK 0OPAaTHO NPONOPLUOHAJIEH I'PAJIUEHTY TEMIIEPATyPhbI
3) TennoBo¥i MOTOK MPONOPLIXOHAJIEH TEMIIEPATYPE C IPOTHUBOIOIOKHBIM 3HAKOM
Bepublit otBetT: TemnoBoii NOTOK NPONOPLHUOHATIEH IPAAUEHTY TEMIIEPATYPHI C
IIPOTUBONOJIOKHBIM 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 NponopuuoHAIbLHOCTH, CBA3BIBAIOIINH TEMJIOBOI MOTOK MEKILY
CTEHKOH U KUAKOCTBHIO M PA3HOCTh TeMIIepaTyp MeK1y HUMH
3) Koa¢punment nponopLnoHaIbHOCTH, CBA3bIBAIONINI TEIJIOBON OTOK B CTEHKE U Pa3HOCTh
TEMIEPATYp MEXAY pa3HbIMU TPAaHUIIAMH CTEHKU
Bepusiit otBet: KoadduuneHT nponopiroHaaIbHOCTH, CBA3BIBAIOIININ TEIIIOBOM MOTOK
MEX/y CTEHKOU U KMJIKOCTBIO U Pa3HOCTh TEMIIEPATyp MEXKIY HUMU
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 nporiecca, Ha KOTOpOM TemIiepaTypa He 3aBUCUT OT BpEMEHU
Bepusriit otBet: Ctaaus mporiecca, Ha KOTOpoil Jorapudm 6e3pasmMepHOl TeMIepaTypbl
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 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/ paclpe/ie/ieHUsi CKOPOCTH H TeMIIepPaTyphbl 10 CeYeHUI0
TPYObI He MeHsIeTCS
3) Yyactok, Ha KOTOpOM (POPMUPYIOTCS pacrpeieIeHusi CKOPOCTH U TEMIIEPATyphI 1O
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 MOTOKA COOCTBEHHOTO M3JIY4EHUS.
2) OTHoOLIeHNe MVIOTHOCTH NMOTOKA COOCTBEHHOI0 U3/ Iy4YeHHUs Tesla K IIJIOTHOCTH MOTOKA
H3JIy4YeHHUs a0COIIOTHO YepPHOro TeJia MPHU TOM e TeMIeparype.
3) OTHOLIEHNE JIOTHOCTU MTOTOKA COOCTBEHHOT0 U3JIYy4YE€HHUS TeNla K IJIOTHOCTH MTOTOKA
MOTJIOUICHHOTO UM H3JTy4YEeHHUS.
Bepusiii otBeT: OTHOIIEHUE MTIOTHOCTH IMMOTOKA COOCTBEHHOTO U3TYYEHUS TeJa 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 6binoanenus 3nanus: Pabota BeIloIHEHa 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 6binoiHeHus 3nanus: Pabora BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 33JJaHHsI BBIMIOJIHEHA BEPHO. Ha BOTIPOCHI YIITYOJCHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

6 cemecTp

@DopMa NPOMEeKYTOUYHOM aTTecTaluu: DK3aMeH
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IIpumep Onnera

buner 1

1. Konnencanus ABH>KYIIErocs rapa Ha MIOCKOW MOBEPXHOCTH.

2. CreaHoB MOTOK MU UCIIAPEHHUH B [1apOra30BYIO CPeay.

3. Onpeaenutb MaKCUMAaIbHYIO TAPONPOU3BOIUTEILHOCTh TOPU3OHTAIBHOM IITIOCKOM
MOBEPXHOCTH IJIOMIAJBI0 5 M2 IpHU MTOABOJIE YEPE3 HEE TEIIOBOIO MTOTOKA K BOJE,
HaxXOJIAIIeNCS B COCTOSTHUM HACBIIICHUS], IPU YMEPEHHBIX 3HAYEHUSAX TEMIIEPATypHOrO Hamopa
(DT<100 K). /TaBnenue atmocdepHoe.

IIpouenypa npoBenenunst
Y CTHBIE OTBETHI HA BOIIPOCHI OUJIETa, pellIeHUEe 3a1aun

I Ilepeuens komnemenyuil/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60CHUS OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: UJ-2nk-2 JleMoHCTpHpyeT NOHUMaHHE OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEHa U IPUMEHSIET UX Ul PACUETOB 3JIEMEHTOB SHEPTETUUECKOT0 000py10BaHUS
Pa3JIMYHOTO Ha3HAYEHHUS

Bonpocel, 3a1anns
1.buner 1
1. KonaeHncanus JBMKYLIETOCs M1apa Ha MJI0CKON TOBEPXHOCTH.
2. CrehaHOB IOTOK ITPH UCTIAPCHHUH B MTAPOTa30BYIO CPEy.
3. OnpenenuTs MakKCUMAJIbHYIO IIAPONIPOU3BOAUTEIBHOCTD TOPU3OHTAIBHON IIIIOCKON
MOBEPXHOCTH IUIOMIA/IbI0 5 M2 MpHU MOJIBOJE YEPE3 HEE TEIIOBOrO IMOTOKA K BOJIE,
HaXOJAIIEHCS B COCTOSIHUM HACBIIIECHNUS, IIPA YMEPEHHBIX 3HAYEHUAX TEMIIEPATYpPHOIO HAIopa
(DT<100 K). TaBnenue armocdepHoe.
2.buner 2
1. Cucrema ypaBHEHUI U IpaHUYHbIE YCIOBHS JUIS 3a7a4 ¢ (a30BBIM MIEPEXO/I0OM Ha
CBOOOTHON TTOBEPXHOCTH.
2. OcHOBHBIE OCOOCHHOCTH KUIIEHUS MPU JBHKEHUU )KUJIKOCTH B TpyOax. CMeHa peKuMOB
TEYECHMUS.
3. OueHuTh 3HaU€HUE Pa3HOCTH TEMIIEPATyp, COOTBETCTBYIOIIEE HaYally KUIICHUS
HACBIIIEHHON BOJIbI HA BEPTUKAJILHON OBEPXHOCTH BbIcOTOM 0,2 M pH aTMOChepHOM
JTaBJICHUU.
3.buner 3
1. BeposTtHOCTh 00pa30BaHus My3bIpsi KPUTHUECKOTO pa3mMepa B 00beMe U Ha TBEPIOM
MIOBEPXHOCTH.
2. ITogo6Oue mpoIieccoB mpu TEIUI0- U MaccooOMeHe. TpoitHas aHAIOTHsI.
3. Kak uzmenurcs ko3 puuueHT TennooTiauu npyu KUIeHUH BOJIbl B TpyOe auameTpom 38 MM
U JJTMHOM 3 M IpH MOBBIILIEHUU CKOPOCTH JBMKEeHHs BobI oT 0.3 M/c 10 3 M/c, ecnu
IUIOTHOCTb TEIJIOBOTO MOTOKa paBHa 2.5 105 B1r/M2, a naBnenue pasuo 7.5 MIla.
TennonpoBoanocts crenku 17 Br/m-K.
4.buner 4
1. KpuBas xunenus. XapakTepHble TOUKU KPUBOM, PEKUMBI KATICHMS.
2. PacnipenienieHre KOHLIEHTPALMY NIapa IPY UCIIAPEHHUH B ITapOra3oBYIO CpPENy.
3. meeT MecTo KOHJIEHCAIUs MPU CMEIIaHHOM peXXHMe TeUeHUsI IJIEHKH KOHJeHcaTa Ha
mIockoit BeptukanbHoi mnactune ( Z = 4000, Pr = 2). Kak u3aMeHUTCs OTBOJUMBIN TEIIOBOM
MOTOK IIPH YBEJIMYEHUH TEMIIEpaTypHOIro Hamopa B 2 pa3za?
S.buner 5
1. KongeHcanus Ha cTpye KUIKOCTH.
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2. OcHOBHBIE OCOOEHHOCTH IJICHOYHOTO PEKUMa KUIIEHHUS Ha TIOBEPXHOCTAX C Pa3IMuHON
reoMeTrpuei (ropu3oHTaIbHas U BEpTUKaJIbHAs MOBEPXHOCTH, chepa, TOpu30HTAIbHBIH
LHUAJTUHD).

3. Onpenenutb CKOPOCTh LUPKYISINK B CIIy4dae IBHXKEHUS BOJBI B TpyOe AuamMeTpoM 45 MM 1
JUIMHOW 8 M, IPH KOTOPOH KUIICHHE TIEPECTaHeT BIUATh HA HHTEHCUBHOCTD TEINI00OMeHa (q =
4.5 105 Br/m2, P =7.5 MIla).

6.buner 6

1. [Ineno4nast KOHAEHCAIMS Mapa, IBUXKYLIETOCs BHYTPH TpyObl. JlamuHapHoe TeueHue
KOHJICHCATa.

2. Mopenb 3akumnanus AJis1 OObIYHBIX U KPHOTEHHBIX KUAKOCTEH.

3. Ilpu kakux 3HaUEHUSAX IPUBEACHHOMN IJIUHBI Z CPEAHsIsl TEII00T/Aa4a PY IUIEHOYHON
KOHJICHCAILIUU Ha BEPTUKAIBLHOM MOBEPXHOCTU OOJIBIION MPOTsHKEHHOCTH Oy et B 1,5 pasza
IIPEBOCXOUTh CBOE MUHUMAaJIbHOE 3HaueHue? Pr = 2,6.

7.buner 7

1. [Inenounast KOHACHCAIUS HA TOBEPXHOCTH TOPU3OHTAIIBHON U BEPTUKAILHON TPYOBI.

2. YpaBHEHHMs TEIUIO- U MacCOOOMeHa. Y paBHEHUE SHEPIUHU JJI1 MHOTOKOMIIOHEHTHOW CpeIbl.
3. Boja kunut Ha BEPTUKAILHOHN MTOBEPXHOCTH OOJIBIION MPOTSHKEHHOCTH TpU aTMochepHOM
nasienuu. Temnepatypa noBepxHoct paBHa 300 °C. Haiitu pacxox napa, oOpa3syrorierocs Ha
€AMHMUIIE TUIOLIa/IU TOBEPXHOCTH.

8.buier 8

1. Kunenue npu ABMKEHUU KUAKOCTU B TpyOax. CMeHa peXKMMOB TEUEHHUSL.

2. OcHOBHBIE OCOOEHHOCTH IpoLecca KanesbHOW KoHAeHcauu. Termoo0MeH npy KanejabHon
KOHJICHCALIUH.

3. lnst oborpeBa BEpTUKAIBLHOM MOBEPXHOCTU KUIIEHUS UCTIONB3YETCSI KOHICH AT
HaCBILIEHHOIO [1apa Ha IPOTUBOIOJIOXKHON TOBEPXHOCTU CTEHKH. B 06oux ciayyasx
TEIUIOHOCHUTENIEM sIBJIsieTCs Boia. Kakoe gaBiieHre mapa co CTOpOHbI KOHACHCALUU TpeOyeTcs
o0ecneunThb, YTOObI JOCTUTHYTH [I€penaia TEMIEPATyp, COOTBETCTBYIOLIErO IEPBOMY KPU3HUCY
kunenus? [lepenanamu TemnepaTyp B CTEHKE U CO CTOPOHBI KOHJIEHCALIUU NTPEeHEOPEUb.
Kunenune npoucxoaur rnpu arMocpepHOM J1aBJIECHUH.

9.buner 9

1. Kpuzuc kurneHus ¢ TOYKU 3peHUsI TEMJIOBOr0 OajlaHca CTEHKH. Y CTOMYUBOCTD PEXUMa
KHIICHUS.

2. BnusiHue neperpesa U BIaKHOCTHU Iapa Ha TEIIOOTAAuy NPU KOHIEHCAIUH.

3. Onpenenuts MakCUMaJIbHBINA IEPETPEB NIPH ITY3bIPHKOBOM KMIIEHUU BOJBI HA
TOPU3OHTAIILHOM TIJIOCKOM MOBEPXHOCTH B YCIOBUSX MOHIKEHHOM TpaBuTtanuu (g/g0=0,01).
JaBnenue atmocgepHoe.

10.buner 10

1. OcobeHHOCTH KOHIGHCAIIH JBHKYILErocs napa. ConpoTuBieHNE CTOKA.

2. Monienu TenaooOMeHa Mpy TEYEHUH KUITSIILEN )KUIKOCTH B KaHasiaX. [1y3bIpbKOBBIN pexum
TEYECHMUS.

3. Kakyro TemriepaTypy CTEHKH HEOOXOIUMO 00ECIIEYUTh, YTOOBI ITPHU TUICHOYHOM
KOHJIEHCAIIUU CYXOT'0 HACBIIIEHHOTO BOSHOIO Iapa Ha MOBEPXHOCTH TOPU30HTAIBHOM TPYOBI
quameTpoMm 12 MM 1 anuHOM 2 M KoHJeHcupoBaiock 6-10-3 kr/c mapa. [lap HaxonuTcs npu
nasieHuu 0.25 MlIla.

Matepuanbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUM
1.ITpu kakoit BBICOTE CTEHKU CpeAHUI KO3 (HUIIUEHT TeII00TIauy PHY TNICHOYHOMH
KOHJICHCALIUW Ha BEPTUKAILHOM CTeHKe OyJeT MUHUMAaJIbHBIM?
OtBeThI:
1) ITpu 6eckoHeuHO OOJBIION BBICOTE
2) IIpu BbICOTE, COOTBETCTBYIOLICH KPUTHYECKOMY 3HAYCHHUIO IPUBEACHHOM NJIHHBI, IPH
KOTOPOM JIAMHHAPHO-BOJIHOBOE TeUeHHe KHAKOCTH CMeHs1eTCsl TYPOyJIeHTHbIM
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3) Ilpu HyneBoii BeICOTE
Bepnwsiit orBeT: [Ipu BeICOTE, COOTBETCTBYIONICH KPUTHUYECKOMY 3HAUEHUIO MPUBEICHHON
JUIMHBI, IPX KOTOPOM JIAMUHAPHO-BOJIHOBOE TEUEHHUE KUAKOCTU CMEHSIETCS
TypOyJICHTHBIM
2.Kakoii paktop onpenenser pexxuM KOHACHCAIIUN Ha MMOBEPXHOCTH (TJICHOYHAS MU
KareybHast)?
OTBeTHI:
1) ®opma MoBepxXHOCTH
2) Pa3zHocTh TEMIepaTyp MEeXa1y HapoM U CTEHKOM
3) CmayuBaeMoCTh
BepHnblii orBeT: CMaunBaeMoCTb
3.Kak cooTHOCATCS pa3HOCTh TEMIIEpATyp BHYTPH TeJIa U PA3HOCTh TEMIIEpATyp MEXAY
MIOBEPXHOCTBIO T€Ja U OKPYXKAIOIIEH €ro )KHUJIKOCThI0, eciii 4ucio buo ctpemMutcs k Hyio?
OTtBeTsI:
1) Otu pa3HocTH TeMnepaTyp OTJIMYAIOTCS HE3HAYUTEIBHO
2) PaznocTh TemnepaTyp BHYTPH Tela MHOTO OOJIbIlIe Pa3HOCTU TEMIIEpaTyp MEKIY
MOBEPXHOCTBIO TeJa U KHUJIKOCTBIO
3) PazHocTh TeMnepaTyp BHYTPH TeJIa MHOTO MEHbIIIe Pa3HOCTH TEeMIIEPATYP MEXKIY
NOBEPXHOCTHIO TeJIa U JKUAKOCTHIO
BepHnsliii otBeT: Pa3HOCTh TeMIiepaTyp BHYTPH TeJla MHOI'O MEHbILIE PA3HOCTH TEMIIEpaTyp
MEX/1y IOBEPXHOCTBIO TEJIA U )KUJIKOCTHIO
4.Y10 Takoe KpU3UC KUIIEHUS?
OTBeTHI:
1) CMeHa pexxuMa KMIIEHUSA: MIePexXo/ OT My3bIPbKOBOI0 PeKUMA K IVICHOYHOMY WJIH OT
IUVICHOYHOI'0 PesKMMa K My3bIPbKOBOMY
2) 3HauuTENbHOE YBETMUYECHHE TEIIOBOTO MOTOKA MEXKY T'PEIOIeii MOBEPXHOCTHIO U
KUAKOCTBHIO NIPU HE3HAUNUTEIHHOM YBEJIMUEHUH Pa3HOCTU TEMIIEPATyp MEXK1AYy HUMU
3) IIpekpariienre KUNeHUs MU YBEIMUEHUH Pa3HOCTH TeMIepaTyp MEXy Iperoiien
MOBEPXHOCTBIO U KUJIKOCTBIO
BepHnbplii otBeT: CMEHa peXKMMa KMIIEHUS: IEPEXO/L OT ITY3bIPHKOBOIO PEKHUMA K
IJIEHOYHOMY WJIM OT TUIEHOYHOT'O peXuMa K My3bIpbKOBOMY
5.KakoBa npuunHa 1BUXKEHUS KUIKOCTU IPU CBOOOIHON KOHBEKLIUHU?
OTBeTHI:
1) PaGota HarHeTarenst, KOTOPbI MPUBOAMT )KUJKOCTh B IBUKEHHE
2) HeonnopoaHoe pacnpeesieHue MacCOBBIX CHJI, BI3BAHHOE HEOJHOPOIHBIM
pacmnpeaeaeHueM TeMIepaTypbl
3) Cuna TsxecTH, KOTopas IPUBOJIUT K TOMY, YTO KHUAKOCTh BBITEKAET U3 COCYya
Bepnbslii otBeT: HeogHopogHOE pacnipeieieHue MacCOBBIX CHJI, BBI3BAHHOE
HEOJIHOPOJHBIM pacIpe/ieIeHUEM TeMIIEPaTyphbl
6.Kakoii crioco6 0TBOa Temia OT rperoleil MOBEpXHOCTH sABJsieTcss Hanbosee 3PPEKTUBHBIM?
OTBeTHI:
1) Ily3bipbKOBOE KHIIEHHE
2) [IneHo4yHoe KuMEeHUE
3) BoiHyX/1eHHAs] KOHBEKIIUS
Bepnsiit otBet: I1y3pippKoBO€E KHIIEHNE
7.Kakoii nomkHa ObITh TeMIIepaTypa CTEHKH, YTOOBI Ha Hell ObIJIO BO3MOXKHO KUTIEHHE?
OTBeTHI:
1) TemnepaTypa CTEHKH JIOJKHA OBITH BBIIIE TEMIIEPATYphl HACHIILCHUS MIPU JaBICHUH
’KHUJIKOCTH, M 3TO TOCTaTOYHOE YCIIOBUE
2) TemniepaTypa CTEHKH JI0JKHA OBITH BBIIIE TEMIIEPATYPhI IPEAEIHHOIO IIeperpena
3) Temnepatypa CTeHKH A0J15KHA ObITH BbILIE TEMIIEPATYPbl HA4Ya/1a KUIICHHU S, KOTOpas
3aBHCHUT OT CBOMCTB KHUJAKOCTH M CTEHKH, IIIEPOXOBATOCTH CTEHKHU H T.[.

28



Bepuslii otBet: Temmneparypa CTeHKH JOJDKHA OBIThH BBIIIE TEMIIEPATyphl Hauaaa KUIIEHUS
KOTOpasi 3aBUCHT OT CBOMCTB JKUJKOCTH U CTEHKH, IIEPOXOBATOCTH CTEHKH U T.JI.
8.Kakue ypaBHEHUS ONUCHIBAIOT MTPOLIECC TEINIOMAcCCOOOMEHA B IBYXKOMIIOHEHTHOH cMecH?
OtBeTsl:
1) YpaBHeHus1 Hepa3PbIBHOCTH, ABHKEHHUS M JHEPTUH, OAHO YPpaBHeHHne 1uddy3nuu 1is
OHOT'0 M3 KOMIIOHCHTOB
2) YpaBHEeHHS HEPA3PBIBHOCTH, IBUKECHUS M SHEPTHH, /1Ba ypaBHEeHUs Auddy3un s obomnx
KOMIIOHEHTOB
3) YpaBHeHUs1 HEpa3pBHIBHOCTH U JBIKEHUS, OIHO ypaBHeHHE AU (y3un Uit 01HOTO U3
KOMIIOHEHTOB
BepHblii oTBET: YpaBHEHUS HEPA3PBIBHOCTH, IBUKEHUS U SHEPIUH, OJJHO YPABHEHUE
I Qy3un A1 OAHOI0 U3 KOMIIOHEHTOB

II. Onucanue wkKanvl oueHUBAHUA

Oyenka. 3a4TE€HO
OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: PaboTa BeINOIHEHA BEPHO HIIU C
HECYIIECTBEHHBIMU HEJOCTATKAMU

Oyenka: HE 3a4TEHO
Onucaﬂue XapakmepucmuKu 6blnOJIHEHUsA 3HARUA. Pa60Ta HC BBIITOJIHCHA WUJIX BBIIIOJITHCHA
NpEeUMylICCTBCHHO HEIIPABUIIBHO

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

b
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