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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

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

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmsanuu: [Iposepka 3ananus
1. 3amumra pacuetHoro 3afanus 1.1 «PacueT TeMnepaTypHOro 1oJis B INIOCKOW U
nunuHApudeckon crenke» (KontponbHas pabota)
2. 3amuMra pacueTHoro 3afanus 1.2 «Pacuer TeMnepaTypHOro HoJjst Npu HaIUYUH
BHYTPEHHUX HCTOYHHUKOB M NepeMeHHOM K03 durmente TermonpoBoanoctu» (KontponbHas
pabora)
3. 3amuTa pacueTHOro 3afanus 1.3 «Pacder TeMnepaTypHOro noJjis v Tersonepeiadu Jiuis
ciydast opedpenHoi nosepxuoctu» (KonrponsHas padora)
4. 3ammra pacuetHoro 3aganus 1.4 «Pacdyer HecTalMOHAPHOTO TEMIIEPATYPHOTO IOJIS B
TeslaXx KOHEYHBIX pazMepoB» (KoHTponbHas paboTa)
5. 3amuTa pacueTHOro 3afaHus 1.5 «YucneHHbI pacyeT HeCTallMOHAPHOTO TEMIIEPAaTypHOTO
HOJIs B IIJIOCKOM TEIUIOBBLAENsIoIIEM >1eMenTe» (KoHTponbHas pabora)
6. 3amuTa pacueTHOTO 3aJaHusl 1.6 «AHAIIMTUYECKUE METObI PELICHUS YpaBHEHUS
terutonpoBogHocT» (KoHTponbHas paboTa)

BPC nucuuminHbl

6 cemecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

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

Pasgen nucHuuinHe! KM: 1 9 3 4 5 5

Cpox KM: 3 5 7 9 11 13

OCHOBHBIC TTOJI0KEHHS TCOpHUU TeIIoMaccooOMeHa

Ponb TemomaccooOMeHa B COBpCMCHHOf/'I HAayKe 1

+
TEXHUKE
TennonpoBogHOCTH +
YpaBHEHHE TEIIONPOBOAHOCTH
3aKOH COXpaHEeHMsI SHEPTUU IPUMEHUTENBHO K + +

TBCPAbIM TCJIaM




HuddepennmanbHoe ypaBHEHHE TETUIOPOBOIHOCTH

VcnoBus OAHO3HAYHOCTH 3aJ4a4 TCILIOIIPOBOJHOCTH

CranuoHapHble TEMIIEPATYPHBIE MOJISI B INIOCKOM,
IIMHAPUYECKON U ChepruIecKoil CTCHKE

CranonapHoe 0JJHOMEPHOE TeMIIepaTypHOE M0Jie B
IUIOCKOU CTEHKE

CTaHI/IOHapHOG OOIHOMCPHOC TCMIICPATYPHOC I10JIC B
MUIMHAPHUYCCKUX TECJIaxX

CrannoHapHoe 0JHOMEPHOE TEMIIEpATYpPHOE 110JIE B
chepruecKux Tenax

WuTencudukamys Teronepenadn myTeM opeOpeHust
IIOBEPXHOCTHU

Hecraunonapusie TeMnepaTypHbI€ OIS

HCCTaHI/IOHapHoe OOIHOMCPHOC TEMIICPATYPHOC I10JIC
B IUIOCKOM ILJIACTHUHE

HCCTaHI/IOHapHOG OOTHOMCPHOC TEMIICPATYPHOC I10JIC
B CIUIOHIHOM OE€CKOHEYHOM HUJIMHAPC U H1ape

OxunaxeHue (HarpeBaHue) TeJl KOHEYHbIX pa3MepoB

YucneHHble METOIbI PCLICHUA 3a/1a4
TCILJIOMPOBOJHOCTH

MeTo/1p1 TTONTy4eHus: JUCKPETHOTO aHallora
ypaBHEHUS TEIJIOMPOBOAHOCTH.

I[I/ICerTHHﬁ aHaJIoT IJId HECTAalMOHAPHOI'O
OJHOMCPHOI'O YpaBHCHHA TCIIJIOIIPOBOJHOCTH.

Oco0eHHOCTH TUCKPETHBIX aHAJIOTOB VIS IBY- U
TPEXMEPHBIX YPABHCHHI TETUIOMPOBOIHOCTH, a TAKIKE
B CIIy4ae, €CJId TEIUIOMPOBOAHOCTh CPEbl 3aBUCUT OT
TEMIIEPATYPHI.

Amnamutuyeckue MCTOABI pCHICHUSA 3a/1a1
TCILJIOIIPOBOAHOCTH

Meton pasaciICHUA IEPECMECHHBIX

OHepaI_II/IOHHBIC MCTOABI

Merton ¢pyukuuii I'puna

Bec KM:

15

20

15

15

20

15

$O6m1as yacts//I1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 N-1nk-3 Bnaneer | 3nath: 3ammTa pacyeTHOro 3a1anus 1.1 «Pacuer TemrepaTypHOro moJisi B TNIOCKOM
HaBbIKAMU pacuera | METOJIbI PeIlIeHuUs U muMHapuyeckoil crenkey» (KontposibpHas pabora)
MPOILIECCOB THAPOAMHAMUKH | CTAIMOHAPHBIX 3324 3ammTa pacyeTHOro 3a1anus 1.2 «Pacuer TemnepaTypHOTO TOJIS IPU
u TerooOMeHa B | TEIJIOMPOBOAHOCTH HaJIMYUU BHYTPEHHUX UCTOYHUKOB U MEPEMEHHOM KO3 PUIIUEHTE
HSHEPTrEeTUYECKOM METO/bI PEIICHUS teronpoBoaHocTn» (KoHTponsHas padota)
o0opynoBaHUU HECTalMOHAPHBIX 33]1a4 3amura pacueTHoro 3aganus 1.3 «Pacyer remneparypHoro nojs u

TETUIONTPOBOIHOCTH
METOJIbI pacyera
TEIUIONIEPEIavH B
TEXHUYECKHUX YCTPOUCTBAX U
SHEPreTHIECKOM
00opynoBaHUHU

METOIbl HHTEHCH(PHUKAITUN
TETUIONepeIaun B
SHEPreTHIECKOM
000pyIOBaHUU MTyTEM
opeOpeHust TOBEPXHOCTEN
YMeTs:

BBIOHMPATH ONMTHMAIbHBIN
METOJI PEeLICHHS 3a1a4
TETUTONTPOBOIHOCTH

CTaBUTH 3aJ[a4M U PelIaTh
YpaBHEHHUSI
TETUIOTIPOBOAHOCTH
AHATUTHYCCKH

TeIuIonepeaun Juist ciaydas opeOpeHHon nosepxHoctu» (KonTtposbHas
pabora)

3amuTa pacyeTHOro 3aganus n.4 «Pacyer HecTalMOHAPHOTO
TEMIIepaTypHOTO MOJIS B TeJdaX KOHEYHbIX pa3mMepoBy» (KoHTposbHas
pabora)

3amuTa pacueTHOTO 3afaHusl 1.5 «YHCIeHHbIN pacyeT HECTAallMOHAPHOIO
TEMIEPATYPHOTO MOJISI B INIOCKOM TEIUIOBBIACISIONIEM dJIEMEHTE
(KonTposbHas paboTta)

3aiuTa pac4eTHOro 3aJaHus .6 «AHATUTUYECKHUE METObI PELLICHUS
ypaBHeHHUs TertonpoBoaHocTn» (KoHTponbHas paboTa)




CTaBUTH 3a7a4U
TEIJIONPOBOIHOCTH U
pemaTh X YUCICHHO C
MMPUMEHEHHUEM COBPEMEHHBIX
OBM 1 A3BIKOB
MIPOTPaMMHUPOBAHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura pacuerHoro 3aaanus 1.1 «Pacuer reMneparypHoro mnoJist B JiocKoi
HUJIHHAPHYECKON CTEHKe»

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBefeHHsi KOHTPOJIBLHOro Meponpusatusi: CTyIeHT HOPUHOCUT O(OPMIIEHHBIN
OTYET O BBINOJIHEHUH PACUETHOTO 3a/1aHUs U OTBEYAET HA BOIPOCHI

KpaTkoe conep:kanue 3a1aHusi:

1. 1) OnpegennTb NNOTHOCTb TEMAOBOFO NOTOKA Yepes NIOCKYHO CTEHKY TOAWMHON «5_MM» AnA Tpex

Cnyyaes:

a) cTeHKa cTanbHas, «Al» BT/mK;

6) cTeHka 6eToHHan, «A2» BT/mK;

B) CTEHKa M3 AMaTOMMUTOBOrO Kmupnuda , «A3» Bt/mK;

TemnepaTypbl Ha NOBEPXHOCTAX CTEHKW PaBHbl:

«Tcl»oC, «Tc2» oC.

2) Bbl4MCUTB NAOTHOCTb TEMJIOBOrO NMOTOKA Yepes MNJIOCKYHO CTEHKY M TeMnepaTypbl Ha ee
NoBEPXHOCTU, €CAN 3a4aHbl: TONLMHA CTEHKU «81_MM» , KOSDPULMEHT TeNNONPOBOAHOCTH
maTtepuana «A1l» Bt/mK, TemnepaTtypbl OMbIBaIOLWMX CTEHKY KuaKocTeln «Tx1» oC, «T32» oC 1
COOTBeTCTBYOWME KO3pPULUMEHTbI TennooTaaum «al» Bt/m2K u  «a2» Br/m2K.

HacKoNbKO YyMEHbLINTCA TENNOBOM NOTOK, €C/IN B NMPOLLECCE IKCMIYaTaLMN NOBEPXHOCTb CTEHKM (C
ropayen CTOPOHbI) MOKPOETCA CI0EM 3arpsasHeHUA TowmnHon 62=0,1 mm c KoadduuneHTom
TennonposoaHoctM A2= 0,08 BT/mK ?

MocTpounTb rpadukmM pacnpeseneHns TemnepaTypbl 4na ob6omx cnyvaes.

2. 3) OnpegenvTb XN1a40NpPoU3BOANTENBHOCTb XO0AMbHOM MaLLUHbI, HEOBX0AMMOM ANA NoAdepKaHUA
TemnepaTypbl B X0N10auNbHOMN Kamepe «Tx1»0C, npu TemnepaType oKpyKatowero Bo3ayxa «Tx2»oC.
CTeHKa Kamepbl BbINOJIHEHA TPEXC/IOMHON: BHYTPEHHAA 060/104Ka - CTaNbHas, TOAWMHON 61= 3 mm,
Al = 40 Bt/mK, 3aTem nget cnoi U3 cTeknosaTtbl ToAWMHON «82_mm» , A2= 0,056 BT/mK, BHellHAA
060/104Ka U3 TMNCONUTOBLIX NAUT UMEET TONWNHY «83_Mm» n A3= 0,43 Bt/mK. KoapduumeHTsl
TEN/100TAA4YM COOTBETCTBEHHO PaBHbl «al»BT/M2K n  «a2» Bt/m2K. Pazmepbl Kamepbl «L1_m»,
L2= «L2_m», L3 = «L3_m». MNocTpounTb rpadumk pacnpeneneHma TemnepaTypbl B CTEHKE Kamepbl.

4) B N/I0CKOM CTEHKE C Ten1I0MPoBOAHOCTLIO «A» BT/MK 1 TonwmHoM «B_cm» npomcxoant ob6bemHoe
TennoBblAgeNeHne no 3akoHy: («I_BTm3», «y_1m» ). U3BecTHa TemnepaTypa CTEHKM Ha NeBOW
nosepxHOCTM «T»0C, a TaKXKe TenoBble NOTEPU HA NPABOM rpaHuLe «g_BTm2» . Hantu
MaKCMMaJIbHYIO0 TeMNepaTypy B CTEHKE, KOIMYECTBO Tena, BbiAeiAsemoe Ha ee NOBEePXHOCTAX.
MocTpounTb rpadumk pacnpeneneHns TemnepaTypbl U NIOTHOCTM TENIOBOFO NOTOKA B CTEHKE.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/bI pelieHus 1. Hannmmre ypaBHEHNE TETUIONPOBOJIHOCTH.
CTallMOHAPHBIX 3a71a4 2.Hanummure 3akoH Pypse.
TEIJIONPOBOJHOCTH 3.YTo Takoe rpaHUYHBIE YCIOBUS CONpskeHus, 1,2 u 3
pona?
4.Hanumure BeIpake€HUs 11 TEIUIOBOTO OTOKA YEpeE3




IUIOCKYIO CTEHKY TPH PAaHUYHBIX yclIoBHAX 1 u 3 pona.
S.Hanumure BeIpakeHUS 1S TEIJIOBOIO MOTOKA Yepe3
LAJIMHAPUYECKYIO CTEHKY MPU IPAHUYHBIX YCIOBUSX | 1
3 pona.

6.Yto Takoe ko3 HULIMEHT Terionepeaayu

Onucanue MIKAJbI OICHUBAHUSA:

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

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-2. 3amuTa pacueTHoro 3aganus n.2 «Pacuer remnepaTypHoro moJisi ipy HAJMYHA
BHYTPEHHHMX UCTOYHUKOB M NepeMeHHOM KOI(p(puuneHTe TenJI0npPoBOIHOCTI

®opmsl peasmsanuu: IIposepka 3aganus

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs] KOHTPOJIbHOro MeponpusatTusi: CTyIeHT HPUHOCUT O(OPMIIEHHBIN
OTYET O BBINOJHEHNUN PACYETHOIO 3a1aHUS U OTBEYAET HA BOIIPOCHI

Kparkoe conep:kanue 3a1anus:

1. 1) CreHKa TONOYHOI Kamepbl COCTOUT U3 ABYX CIOEB: BHYTPEHHETO: - TOAWMHON «&1_mm» ,
M3roTOBNEHHOIO M3 MaTepuana c KoappuumeHTom TennonposoaHocT Al = 0,28 + 2,2R110-4RIT Bt/mK,
N HapY»KHOrO - TONLWMHOM «62_mm» ¢ A2 = 0,087 + 2,4E110-4RT Bt/mK, (3aech T B oC). TemnepaTtypa
rasos BHYTPY Kamepbl paBHa «Tx1» oC, KoadpdpuumeHT Tennootaaun «al» Br/m2 K. Temnepatypa
Hapy»Horo Bo3zayxa T2 = 35 oC, KoadpduumeHT TennootTaaun «a2» Br/m2 K. PaccumTtaTb NAOTHOCTb
TEMN/JI0BOro NOTOKa Yepe3 CTEHKY TOMOYHOM KaMepbl U TemnepaTypbl Ha ee NoBepxXHOCTAX. [ocTponTb
rpaduk pacnpegeneHua Temneparyp.
2) PaccunTaTtb NNOTHOCTb IMHENHOTO TEMJ/IOBOTO NMOTOKA M NOCTPOUTL rpaduK pacnpeseneHuns
TemnepaTypbl B KpMOTpybonpoBoae, BbIMOAHEHHOM B BUAE TPYObl U3 HEpPrKaBEIOLWEN CTaM C
anametpamu d1/d2 =28 /32 mm, Act =20 Bt/MK, NOKpbITOM CHapy»KM CI0EM U30ALMM TOSLLUHOMN
«&ns_mm» , «Aus» Bt/mK. TemnepaTtypa BHyTpeHHel NoBepxHOCTM Tpybonposoaa pasHa «Tcl» OC,
TemnepaTtypa Ha NOBEpPXHOCTU nsonaumm - «Tc2» OC.

2. 3) BbluMcanTb JONYCTUMYHO CU/TY TOKA B MEAHOM MPOBOAE AMAMETPOM «d_MM» Mpu YyCIOBMM, YTO
MaKCMMasibHasa TeMmnepaTypa Mean He JoMKHa npesbiwaTb TMakce = 80 0C, gns yeTbipex cay4vaes:
1. NMpoBog HaxoauTcA B BO34yLWHOM cpeae npu Temnepatype Tk = 20 0C, KoadpdmumneHT TennooTaaum
Ha HapyHoW nosepxHocTn paseH Al = «al» Bt/m2K.




1.1 NpoBopa 6€e3 nsonauunu.

1.2 NpoBog, NOKPLIT CIOEM PE3MHOBOMN U30AALNM TONLWMHOM «SMU3_MM» MM.

2. MpoBog oxnaxkaaerca Bogok ¢ Temnepatypoit T = 20 0C, KoaddpnumneHT TennooTaaum Ha
Hapy»HOW NOBEPXHOCTU paBeH «a2» BT/m2K.

2.1 MNposog 6e3 nsonaumu.

2.2 MpoBOA NOKPLIT C/IOEM PE3UHOBOM U30AALUN TONLWMHON «OU3_MM» MM.

KoadpduumeHT TennonpoBogHOCTM pe3uHbl paseH Aus = 0,16 BT/mK, yaenbHoe anekTpmyeckoe
conpotusneHne meam rom=1,7210-8 OmEM.[Jns BCeX PaCCMOTPEHHbIX C/lyYaeB NOCTPOUTL rpadukm
pacnpegenerua Temnepatyp. O6bACHUTb NOyYEHHbIE pe3yabTaTbl

4) Monblt UUNNHAPUYECKIUI TBIN U3roToBEeH 13 Tabnetok UO2 c pasmepamu «dl_mm» n «d2_mm»
NMOMELLLEHHbIX B 000/104KY M3 HEPIKABEIOLWLEN CTAIN TONLWMHON «&_MM» PaccumTaTb MaKCUMa/IbHYHO
TemnepaTtypy B TB3/ie, C/IN MOLLHOCTb BHYTPEHHUX UCTOYHMKOB TeM/1a paBHa «qv»E108 BT/m3, a oTBOA,
Tensaa oT TB3/1a OCYLLECTBAAETCA TO/IbKO C HAPYXKHOM MOBEPXHOCTM, HA KOTOPOI 3aZ,@aHbl FPAHUYHbIE
ycnoeua: «Tw» 0C n «o» BT/m2K. KoadpdpuumMeHT Ten1onpoBoAHOCTM ABYOKUCH ypaHa ATonn =
[5500/(560 + T) +0,942 10-10 T3 ] Bt/mK (3aecb T B rpagycax K), KoadpduumeHT TennonposogHOCTH
Hepxaselowein ctanm paseH Act = 19 Bt/mK, Tepmuueckoe conpoTmsieHme Mexay TOMIMBom u
060104KOM paBHO RT =2R110-5 M2K/BT. MocTpounTb rpaduk pacnpeneneHuns Temnepatypbl B TBane

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IBI pacuera
TEIUIONEPeay B  TEXHUYECKHX
YCTPOMCTBAX W DHEPreTHYCCKOM
00opynoBaHUU

1.Yto Takoe kodhHUIUEHT TEII00TAaYH U

ko3 durmeHT Temonepeaaqn?

2.Hapucyiite rpaduk pacnpenencHus TeMiepaTypsl B
CIUIOIIHOM IIWJIMHJpPE Tpu qv=const ?

3.Ut0 Takoe MHTETpaJIbHAS TETUIONPOBOIHOCTH ?
4.Hapucyiite rpaduk pacnpesesieHus TeMIepaTyphl B
UAJTUHIPUYECKON CTEHKE MPU MEPEMEHHOM

ko3¢ dULIMeHTE TEeTJIONPOBOJHOCTH MaTeprana CTEHKU 7
5.Hapucyiite rpaduk pacnpeaeneHus TeMneparypsl B
MJIOCKON CTEHKE MPHU NepeMeHHOM Koddduirente
TETJIONMPOBOJHOCTH MaTeprasa CTCHKU

YMeTh: BBIOMpAaTh ONTUMAJIbHBIN
METOJ peuieHus 3a1a4
TEIJIONPOBOJHOCTH

1.Hapucyiite rpaduk pacupeneneHus TeMiepaTypsl B
LWIMHAPUYECKON CTEHKE IIPU V=const U rPaHUYHBIX
ycnoBusix 1 u 3 poga

2.Y10 Takoe KpUTUUYECKUI TUaMETP U3OISIHH ?
3.Ilopsimok pacuera TeMIepaTypHOTO TOJIS B
LWIAHAPUYECKOM TBAJIE IPU IIEPEMEHHOM

K03 (dULIMEeHTE TEMJIONPOBOJHOCTH MaTepuaia TBaJja.
4,

PaccunTaTb TeMnepaTypHOe Noe B ABYXCNOMHOM CTEHKE C
pasmepamu 61 n 62, koadpdpuumeHTammn TeNI0NPOBOLAHOCTH
A1l 1 A2 npu rpaHUYHBIX ycnoBumax 3 poaa Ha obeunx
MOBEPXHOCTSAX.

5.

PaccunTaTtb TeMnepaTypHOe Nnoje B LUIUHAPUYECKON CTEHKE
C BHYTPEHHUMM UCTOYHMKAMM TeNa qv=const NP1 rpaHNYHbIX
yCI0BUAX 2 pOoSa Ha BHYTPEHHEN NOBEPXHOCTU U 3 poaa Ha
HapPY*KHOM NOBEPXHOCTM.

Onucanue MKaJbl OLICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIITOIHEHO

KM-3. 3amuTa pacuerHoro 3aganus n.3 «Pacuer TemnepaTypHoro moJis u
TenJionepeaayu JUIs cJay4asi opeOpeHHO MOBEePXHOCTH

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTposabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeeHHsi KOHTPOJIBLHOro Meponpusatusi: CTyIeHT HPUHOCUT O(OPMIIEHHBIN
OTYET O BBINOJIHEHUH PACUETHOTO 3a/1aHUs U OTBEYAET Ha BOIPOCHI

KpaTkoe conep:kanue 3a1aHusi:

1. 1) MNnocKas meTannmyeckas CTeHKa C 04HOM CTOPOHbI OMbIBAETCA FOPAYMM Fa30M, a C APYrov CTOPOHbI
OXNAXKAAETCA KUNAaLen Bogoi. Jna HTeHcMdUKaumm Tennonepenadm bbl1o peweHo Ha NOBEPXHOCTH,
obpalleHHOM K rasy npmeapuTb pebpa. MNo ownbKe pebpa 6ol NpUBaAPEHbI CO CTOPOHbI BOAbI.
BblYMCAUTD TENNOBOM NOTOK Yepes CTEHKY U CPABHUTb Er0 C TEM, KOTOPbIN UMeN bl MECTO A1A CTEHKM,
opebpeHHO Co CTOPOHbI rasa, a TakKe g HeopebpeHHOMN CTEHKKU. BbluncaeHma npogenatb ann
cnefytowmx 3HaYeHUM BEIMYMH: TemnepaTtypa rasa Tkl oC, Temnepatypa Boabl T2 oC,

K03 MLMEHTbI TENIOOTAAYM COOTBETCTBEHHO paBHbl al BT/m2K, a2 BT/m2K, TonwmHa CTeHKn 6cTt
MM, KO3GPULMEHT TENIONPOBOAHOCTN MaTepumana cteHku Act = 20 Bt/mK.

BbIYMCANUTBL MOBEPXHOCTb TEMIO0OOMEHA (C NPaBMAbHO NPUBAPEHHBIMKU pebpamu), Heobxoaumyto ann
nepeaaum 1000 KBT Tenna. MpuHATL, 4TO pebpa M3roTaB/AMBAOTCA U3 TOFO Ke MaTepuana, 4to u
CTEHKa; KO3bPULMEHTbI TENAOOTAAUMN HA NOBEPXHOCTUN pebep NPUHATL PaBHbIMW COOTBETCTBEHHO Ol
(nMbo a2). TonwmHa pebep pasHa Op = 3 mm, BbicoTa pebep hp mm, paccTtosHne mexay pebpamu ¢
=10 mm.

2) TemnepaTypa rasa, ABUxKyLerocs no Tpybonposoay, M3MepsaeTcs TepmMonapoi, NomeLeHHON B
rMab3y, BNasHHyo B Tpybonposoa). M'Mab3a BbiNONHEHA U3 TPYOKKM C HapyXKHbIM AnaMeTpom dH MM,
TO/ILMHOMN CTEHKM & MM 1 uMeeT aanHy | mMm. KoadduumeHT TennooTaaum oT Bo3ayxa K rmib3e paBeH
o Bt/m2K. Tepmonapa npuaTa K 3anasHHOMY KOHLY MMAb3bl M NOKasbiBaeT Temnepatypy T1 oC,
TemnepaTypa OCHoBaHMA r’MAb3bl (Tpybonposoaa) pasHa T2 oC.

PaccuntaTtb OWKMOKY B MOKa3aHUAX TEPMONAPbl U UCTUHHYIO TEMNEePaTypy rasa g/1a AByX C/lyyaes: a)
rMab3a BbinosHeHa n3 mean, Am = 380 BT/mK.; 6) runbsa BbiNoAHEHA U3 HepyKaBetowen cTann -ACT =
19,6 Bt/mK.
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KoHTpoJibHBbIE BONPOCHI/3a1aHUSA:

3HaTh: METOABl WMHTEHCU(UKALUU
TEIUIONEpeIaud B SHEPreTHYECKOM
000py/s0BaHUU IIyTEM OpeOpeHus
MMOBEPXHOCTEH

1.Co cTopoHBI KaKoi MOBEPXHOCTH HYKHO BBIIIOJIHATD
opeOpeHue CTEHKHU AJIs YBEIMUYEHUs Terionepenadu ?
2.KakoB ¢usnvecknii cmbicn yncia buo, paccanrannoro
1St pebpa ?

3.MoxeT 11 HaHeceHue OpeOpeHus YXyALUIUTh
Terionepenady?

4.Kakue maTepuaibl Hy)KHO IPUMEHSTD 111 OpeOpeHus
MMOBEPXHOCTH ?

5.Yto Takoe ko3 PuumeHt opedpeHus?

6.Uto Takoe 3(hPpeKTUBHOCTH pedpa U opeOpEeHHOI
IIOBEPXHOCTHU ?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABISAETCS €CIIH 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe svinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BHIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIEeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

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

KM-4. 3amuTa pacueTHoro 3aganus n.4 «Pacuer HeCTAlMOHAPHOTO TEMIIEPATYPHOIO

moJIA B T€JaX KOHCYHBIX pa3MepoB»

®opmbl peamsanun: IIposepka 3aganus

Tun koHTpoabHOrO MeponpustTus: KonrponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHMsi KOHTPOJBbHOrO Meponpusitusi: CTyIeHT HPUHOCUT O(OPMIIEHHBIN
OTYET O BBINOJIHEHUH PACUETHOTO 3a/1aHUs U OTBEYAET HA BOIPOCHI

KpaTlcoe CoA€cpKaHME 3alaHUA:

CranbHas MIUHIpUYEecKas OoiBaHKa quameTpoM d MM u BeicoToi H MM ¢ HauabHOM
temnepatypor TO=200C nomeniaercs B neyb, I7I€ OHA HArPEBAETCS MPOAYKTAMHU CTOPAHHUS C
temneparypoit Tk 0C. Koadpduuuent rermnooraaun pasex o Br/m2K, ko3 dunment
TeIIonpoBoAHOCTH cTtainu A BT/MK, koaddunuenT remMneparyponpoBoAHOCTH a

M2/c.OnpenenuTs:

1. TemnepaTypy B LieHTpe OoJIBaHKH yepe3 Tl MuH.

2. Bpems 12, B TeueHHE KOTOPOTO TEMIIEpaTypa B LIEHTPE OONBAHKU JOCTUTHET 3HAYCHUS
Tk 0C , a Taxke TemriepaTypsl B cepennne oopasyrorieit (Tb), B meatpe ocHoBanus (Ta)
U 110 epuMeTpy ocHoBaHus (Tc) B 7TOT MOMEHT BpEMEHH.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOBI peuieHus
HECTallMOHAPHBIX 3a1a4
TEIIONPOBOAHOCTH

1.

1.
YTo Takoe uuncna Bi u Fo n KakoBa MX poab B HECTALUMOHAPHbIX
3aZa4ax TenonpoBogHOCTH ?

2.YT10 Takoe peryyisipHbIi peKUM OXJIAKICHUS
(marpeBanust) Teu ?

3.YcnoBus, HeoOX0AUMbIE JIs PeaTu3aluu PEeryaspHOro
pexuma

4.Y10 Takoe METOJ MEPEMHOKEHUSI PEIICHUH ?

YMeTh: CTaBUTh 3aga4u U pCliaThb
YpaBHCHUA TCILIOIIPOBOJHOCTH
AHAJIMTUYCCKHU

1.M300pa3ute HeCcTallMOHAPHOE OJTHOMEPHOE
TeMIEepaTypHOE MOJI€ B INIOCKOU MJIaCTUHE MPU
TPAaHUYHBIX YCIOBHSIX 3-TO pojia

2.0npenenure KOJIMYECTBO TEIJIa, IEPEJaHHOIO B
MpoIiecce OXJIAXKICHUS (HarpeBa) MIOCKON MIacCTUHBI
3.Yto Takoe "Hampapistoiias Touka'" ?

4.Kak ucnosip30BaTh PETyJsSpHbIN PEXUM B 3a7auax
HCCIAeA0OBaHUS TEIUIO(PU3NYECKUX CBONCTB BEIIECTB ?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJHEHO MPEUMYIIICCTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpaBJICHUE [ pEIICHU 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO UJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-5. 3amura pacuyeTHoro 3aganus 1.5 «YucJeHHbIH pacyeT HeCTAIHOHAPHOIO

TEMIIEPATYPHOI'O IMOJIA B IIJIOCKOM TECIVIOBBIACJIAIOIIEM IJIEMEHTE)>

®opmbl peamzanun: [Iposepka 3aganus

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJbHOro Meponpusitusi: CTyIeHT HPUHOCUT OG(OPMIIEHHBIN
OTYET O BBINOJIHEHUH PACUETHOTO 3a/1aHUs U OTBEYAET HA BOIPOCHI

KpaTkoe cogep:kanue 3a1anusi:

Paccunrtarh 4rcIeHHBIM METOJIOM HECTAIMOHAPHOE TEMIIEPATYPHOE TOJIE€ B IIJIOCKOM TBAJIE,
MIPEICTaBIISIFOIIEM COO0¥ TUIOCKYIO MIIACTUHY C BHYTPEHHUMH HCTOYHUKAMHU TEIlja B
3aIUTHON 000JI0YKe, MPEAOTBpAIIAIONIeH KOHTAKT TOIJIMBA C TETUIOHOCUTENEeM. ToImuHa
TOTUIMBHOM MIIACTUHBI — S (MM), TONIIHHA 0007049KH — S1 (MM), KO3 DUITUEHTHI
TEIIONPOBOAHOCTH 00OJIOYKHU U TUIaCTUHBI cOOTBETCTBEHHO Al 1 A2 (B1/MK), minotHoctu n
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TEIIOEMKOCTH — COOTBETCTBEHHO pl, p2 (kr/m3) u cpl, cp2 (Hx/krK). Tepmuueckoe
KOHTAaKTHOE COITPOTUBIICHUE MEXKY IIACTUHOM U o0ooukoit —rt (M2K/BT). B mnactune
JeMCTBYIOT BHYTPEHHHE UCTOUYHUKH Terjia HHTeHCHBHOCTRIO qV (B1/M3). Ha nmoBepxHocTH
000J10YKH 3a7]aHbl TPAHUYHBIC YCIIOBUA 3 poaa — ko3¢ dunueHt termooraaun o (Br/m2K) u
Temneparypa oxjaxjarouiero rermaonocutens — T (°C). [IpuHATH 4nciao y3/10BbIX TOUEK
paBHbIM n = 10. HecTtarmonapHocTs TemMepaTypHOTo oISl B TB3JIe 00YCIOBIEHA U3MEHEHHEM
B HaYQJIbHBI MOMEHT BpeMeHH (t = 0) ABYX BEITMUYMH, YKa3aHHBIX B JBYX IMOCIEIHUX CTOIOLAX
Tabnuuel. cxoqHoe cTalimoHapHOe paciipe/iejieHle TeMIIEpaTyphl, a TAaK)Ke CTallMOHApPHOE
TEMIIEPATYPHOE I10JI€, COOTBETCTBYIOIIEE HOBOMY 3HAaYEHMIO IAPAMETPOB, PACCUUTHIBAETCS
AHAIUTUYECKHU B IPOIIECCe MOATOTOBKH 3a/1a4M K €€ YUCIEHHOMY peleHuio Ha DBM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

VYMmers: CTaBUTh 3a/1a4u 1.Kak nosyuuTh IUCKPETHBIN aHAJOT JIsl TPAaHUYHBIX

TEIUIONPOBOAHOCTH M pelaTh HUX yCIOBHH ?

YK CJIEHHO C IIPUMEHEHUEM 2.Kak pa3pemuTh CUCTEMY YPaBHEHHMM JUIsl TUCKPETHOIO

coBpeMeHHbIX OBM u s3bIKOB aHajora MeToJia KOHTPOJIbHOro 00bema ?

IIPOrPaMMHUPOBAHHUS 3.Kak nomyuuTh TUCKpETHBINA aHAJIOT JUIs Ciaydvasi, Koraa
KO3 (PHUIMEHT TEIIONPOBOAHOCTH 3aBUCUT OT
TeMueparypsl ?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huosienuii nopoe sevinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/laHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-6. 3amuTa pacueTHOro 3aIaHus .6 «KAHAJMTHYECKUE METOAbl peleHust
YPABHEHHUA TEIIONPOBOJIHOCTH

®opmbl peamsanuu: IIposepka 3aganus

Tun koHTpobHOrO Meponpustus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHMsi KOHTPOJbHOro Meponpusitusi: CTyIeHT HPUHOCUT OGOPMIIEHHBIN
OTYET O BBINOJIHEHUH PACUETHOTO 3a/1aHUsl U OTBEYAET HA BOIPOCHI

Kpatkoe cogepxxanue 3agaHusi:
1) Paccunrath HecTallMOHApHOE TEMIIEPATYpHOE TI0JI€ B IUIOCKOW CTEHKE TOJIMHON O, €CIU B
CTEHKE JIEWCTBYIOT BHYTPEHHHE UCTOUHUKH TEIIa UHTEHCUBHOCTHIO qV .B HayanbHbIi MOMEHT
3aJ]aHo pacrnpezeseHne TeMIeparypsl B Buae GyHKIMHU f(X), Ipu rpaHUYHBIX YCIOBUSIX
MIEPBOro pojJa Ha 00X MOBEPXHOCTSIX CTEHKHU.
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2) PemuTh 3a/1a4y O HECTAI[MOHAPHOM TEMIIEPATYPHOM I10JI€ B IJIOCKOH CTEHKE TOJIIMHOM 0. B
Ha4aJbHBIM MOMEHT TEMIIEPATypa CTCHKU PAaBHA HYJIIO. B mociieyromue MOMEHTBI BpEMEHN
TEeMIEpaTypa JIEBOH OBEPXHOCTU CTEHKH paBHa T0, a TeMiieparypa rpaBoil IOBEpXHOCTH

paBHa 0.

3)Haiitu ¢pynkuuio ['prHa a7 MI0CKOH CTEHKH MPH CISIYIOIUX IPAaHUYHBIX YCIOBHSX: Ha
JIEBOM ITOBEPXHOCTH CTEHKU 3aJaHbl TPaHUYHBIE YCIIOBUA | ponia, Ha IPaBOi MOBEPXHOCTH —

IrpaHUYHbIE YCIOBUS 3 poaa.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: METOAbI pEeICHUA
HECTAlITMOHAPHBIX 3aaad
TEIJIOIIPOBOJHOCTH

1.

1.

B yem 3akntovaeTca nges metona GyHKUMM MpuHa?

2.Yto takoe ¢pyukius ['puna ?

3.KaxoBbI ycioBus, IpU KOTOPBIX MOXHO IPUMEHUTH
Metol ¢pyHKIMI ['prHa 1u1st pelienus ypaBHeHus
TEIUIONPOBOAHOCTH ?

4.B ueM 3aKII0uaeTCs Hjies ONepPalMOHHBIX METO/I0B
pellIeHns ypaBHEHUS TEIUIONPOBOAHOCTH

5.Yto Takoe npeobOpa3zoBanue Jlamaca ?

6.Kax ocyiecTBUTh IEpexo/1 B IPOCTPAHCTBO
“nzo0pakeHus” ?

7.Kak oCymecTBUTh IEPEXO B IIPOCTPAHCTBO
"opurunana"

8.YTo Takoe MeTO/| pa3/ieJeHUs IEPEMEHHBIX ?

9.I1pu KakUX YCIOBUAX MOXKHO IPUMEHHUTHh METO]T
pa3esieHns IEPEMEHHBIX JUIsl pEIICHUs YPaBHEHUS
TEIUIONPOBOAHOCTH ?

10.YT0 Takoe OpTOrOHAIBHOCTH COOCTBEHHBIX ()YHKIIMIA
"

11.Yto Takoe cobcTBeHHast HyHKIHS ?

YMeTh: CTaBUTh 3aauu U peHiaTb
YpaBHCHHA TCILIOMPOBOJHOCTH
AHAJIMTHYCCKH

1.Hapucyiite rpapuk ¢pyHkunu ['pruHa npuMEHUTENBHO K
3a/la4aM O TEMIIEpaTypHOM I10JI€ B IUIOCKOM CTEHKE.
2.Hapucyiite rpaduk GpyHkiuu ['puHa npuMeHUTETBHO K
3a/layaM O TEMIIEpaTypHOM I10JI€ B IUJIMHIPUUECKON
CTEHKE.

3.CoiicTBa npeobpazoBanus Jlamiaca

4.Kak Ha nmpaKkTHKEe BOCIOJIb30BaThCS TEOPEMO
XeBwucaiiga y1s OJIy4eHus “‘opuruHana’ ?

5.M0OXHO 1 TPUMEHUTH METOJT pa3eieHUs
MIEPEMEHHBIX ISl PEIIEHUsI HEOJHOPOJIHOTO YpaBHEHHS
TEMJIONPOBOJHOCTH ?

6.Kak HaifT cOOCTBEHHBIC 3HAYCHUS B METO/IC
pazzieneHus NepeMeHHbIX ?

Onucanue MKaJbl OLICHUBAHUA:

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

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBINIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DKk3aMeHaIMOHHbIHN Omnet Ne2 1

1. ConocTapneHue aHATUTHYECKUX M YUCICHHBIX METOJIOB PEIICHUS YPaBHEHUS
TEIJIONPOBOAHOCTH. MeTO/Abl OJIYYSHHS JUCKPETHOTO aHAJIOra YpaBHEHUS
TEIUIONPOBOIHOCTH.

2. Bo CKOJIBKO pa3 yBETUYHUTCS MOIIIHOCTh CTaJIbHOTO TPYOUaTOro paanaropa ¢ HapyKHbIM
nuametpoM D=40Mm u niunoi L=0.8M, eciiu mpUKpEnuTh K €ro NoBEpXHOCTH N=22 MI0CKHUX
MPOJIOIBHBIX MEIHBIX pedpa TerionpoBogHocThi0 A=390B1/MK, BeIcOTON H=20MM 1
tonumHon d=1mm. Temmieparypa B cucteme oromienus: S00C, Temieparypa OKpyKaromiero
Bo3ayxa 200C, koadHummeHT TermooTaaun K Bo3ayxy 6 Br/m2K.

IIpoueaypa nposenenus

CTYI[CHT moJry4act 6I/IJ'I€T, IMUCbMCHHO OCYHICCTBJIACT MMOATOTOBKY K OTBETY Ha BOIIPOCHI 6I/IJIeTa,
34TCM OTBCHYACT YCTHO MPCIIOAaBATCIIIO

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

1. Komnerenunss/Muankarop: 1J1-1nk-3 Bianeer HaBpikamMu pacuera IpoLECCOB MHMAPOINHAMUKU
U TEIUI000MEHA B SHEPTeTUUECKOM 000py10BaHUU

Bonpocsl, 3aganus
1.3amaua 1 lonycTumas Harpyska it CTajabHOM (Bap) IMIMHBI IPSIMOYTOJIBHOTO CEYeHUs bxd
MM (Bap), YCTaHOBJIEHHOW Ha peOpo (MEHBIIYIO CTOPOHY), HE IOJIKHA MpeBbIaTh Im (Bap).
MakcumanbHas Temreparypa MUHbI IpU TeMIIEpaType OKpyxkaromero Bozayxa Tx=250C
nojikHa ObITh He Bbille Tm=700C. BoruncnuTh TemnepaTypy Ha HOBEPXHOCTH ILIUHBI U
OTpENIeNIUTh, KAKUM JIOJDKEH ObITh KOA(P(MHUIMEHT TEIUIOOTAAYH C €€ TOBEPXHOCTH, YTOOBI
TeMIepaTypa MIMHBI He MPEBBIIIaNTa MaKCUMaJIbHO JOIyCTUMOro 3HaueHus. [loctpouTs nosue
TEMIIepaTyp B IIMHE U 3aBUCUMOCTh TEIUIOBOr0 MoToka. KoagduiumeHT TernnonpoBoJHOCTH
ctanu (Bap) Am=64 B1/MK. VY nenbHoe anekTpudeckoe conpotuBienue cranu (Bap) pm=0.13
OM Mm2/M.
2.3anayva 2 Ilo cranbHolt Tpyoe (A=20 B1/MK) nuamerpom dBu/dHap (Bap) ABUXKETCS CyXon
HacbleHHbIH BogsgHOU nap (Ts=1000C). [y yMeHbIIEHUS TEMIOBBIX MOTEPh B OKPYKAIOIIYIO
cpeny ¢ Temneparypoit 200C TpyOy HEOOXOUMO TETUIOU30JUPOBATh, JIJISl ITOTO HA HAPYKHYIO
MOBEPXHOCTh TPYOBI HAHOCST TEIUIOM3OJISAIMIO TONIIHUHOMN (Bap) O U3 acbecta ¢
koa¢pumenToM TeronpoBoaHocTH (Bap) A=11 B1/MK. Koaddunuent rennooraauu B
OKpY’KaIOIIYI0 cpeay paBeH o (Bap). [TocTpouTs nose reMnepaTtyp B U30JIMPOBaHHOU TpyOe,
CuMTas, 4YTO Ha BHYTPEHHEN OBEPXHOCTHU TPYObI TeMIieparypa cTeHkH paBHa Tc=Ts.
OnpenenuTs TEMIOBBIE MTOTEPH B OKPYKAIOLIYIO Cpely Ha €IUHHILY JUIMHBI TPYOOIpOBO/IA.
Omnpenenuts 3 PeKTUBHA U B JAHHBIX YCIOBUAX TEIIOU30ISIIMS, €CIH HET, TO JalTe CBOU
PEKOMEH/IallMH 110 TETUIOM30JISIIMY JaHHOTO TPYOOIpoBoO/Ia.
3.3agada 3 B mockoil cTeHKe ¢ TeronpoBoAHOCTEIO A = 1 BT/MK u TommmHOI 6 =25 cm
IPOMCXOIUT 00BEMHOE TEIUIOBBIJICNICHHE M0 3aKOHY (Bap): . 3aJaHa TeMIieparypa Ha
noBepxHocTh cTeHku Tc=200C. HaliTh MakCMMabHYIO TEMIIEPATYPY B CTEHKE, KOJTUYECTBO
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Tera, BeiiesieMoe 1 M2 ee moBepxHocTu. IlocTpouTs Tpaduk pacrpeneneHus TeMIeparypsl 1
IUIOTHOCTH TEIJIOBOT'O MIOTOKA B CTEHKE.

4.3anaua 4 TpyOy MOKPHIBAIOT ABYMsI CIIOSIMH M30JISIIIUU U3 Pa3HBIX MAaTEPHAIIOB, HO
OJIMHAKOBOM TOMIIHMHBIL. [1epBbIi ClIOH, JIexkanuii Ha Tpyoe, uMeeT K03 hUIIUEeHT
TeronpoBoAHOCTH B N pa3za Oosibliie, ueM BTOpoil. HapykHbIii AruaMeTp HEHM30IMpPOBAHHOM
TpyObl B M pa3 60sbliie TONIIMHBI OJHOTO €105 U30JLHUU. B KaKylo CTOPOHY U BO CKOJIBKO pa3
U3MEHSATCS TEIUIOBBIE MOTEPH ¢ | M ATTMHBI TPYOOIIPOBOIA, €CIIH CIOM U30JISALIUN TIOMEHSTh
mectamu? [Ipu aHanuse NpUHATH, YTO AU3<<ACT U NpeHeOpeUYb CONPOTUBICHUEM
TerooTAaYn. KauecTBeHHO MOCTPOUTh TpaduK H3MEHEHUS TEMIIEPAaTypbl B MHOTOCIIOMHOM
CTEHKE.

5.3anaga 5 [laponpoBo ¢ HApYKHBIM TUaMeTPOM d MOKPBIT CIIOEM H3OJISAIIAN TOJIIIMHOMN O
tertonpoBoaHocThi0 A=A(T), BT/(MK) (Temneparypa B rpagycax Llenbcus). Ha moBepxHOCTSX
cios uzossiuuu temneparypsl paBHel Tcl u Tc2 °C. Haiitu notepu TEMIOTH B IapONPOBO/IE,
ecnu ero juyiuHa L M. IToctpouTs rpaduk pacnpenesneHus reMnepaTypbl U INIOTHOCTH
TEIJIOBOTO IIOTOKA B CJIOE.

6.3agaua 6. Bo ckoJIbKO pa3 yBEIMUUTCS MOLTHOCTh CTAIBHOTO TPYOUaTOro pajauaropa ¢
HapyKHbIM auameTpoM D u jumnoM L, eciin mpuBapuTh K €ro noBepXHOCTH N INIOCKHUX
IPOJIOJIBHBIX pedpa TEeIIONpPOBOJHOCTBIO A, BbicoTOM H 1 TonmuHoit 8. Temneparypa B
cucteme otorieHus 600C, Temmneparypa okpyxaroriero Bozayxa 200C, ko3 dumueHt
TEII00TAa4YH K Bo3ayxy 9 Br/m2K.

7.3anaua 7 TpyOka u3 Hep>KaBEIOLIEH CTaTl 000TPEeBACTCS IIEKTPHUECKUM TOKOM ITyTEM
HEMOCPEACTBEHHOTO BKIIIOYEHHUS B 3JICKTPUUECKYIO 1ienb. JinuHa TpyOku L, HapyKHBIH 1
BHYTPEHHUH TMAMETPBl paBHBI COOTBETCTBEHHO dH 1 dBH. Bes Temutora, BeiensieMas B CTCHKE
TpYOKH, OTBOAUTCS Y€Pe3 BHEILIHIO TOBEPXHOCTh TPYOKH. OnpeaenuTsb nepenaja Temmneparyp
B CT€HKE, CHJTy TOKa, IIPOITYCKaeMOT0 110 TPYOKe, ¥ IOCTPOUTH I0JIe TeMIIepaTyp, eCiiu
TEIUIOBOM MOTOK, OTBOAMMBIN OT BHEIIHEH MOBEpXHOCTU TPpYyOkH Q. Y aenbHOe 3JeKTpudecKoe
COIIPOTHUBIICHUE U KO3 (PUIIMEHT TETIIONPOBOIHOCTH MaTepHaia TpPyOKH paBHBI
COOTBETCTBEHHO P H A.

8.3amaua 8 B cocyne Jlproapa, xpanutcs xxugakuit a3oT (Ts=-1960C npu atmochepHOM
nasienun). Cocyn npeacTaBisieT codoi ceprudeckyro eMKocTh U3 TuTana (Ac=15 B1/mMK),
BHYTPEHHSISI CTCHKAa BHYTPEHHUM JIHaMeTpoM dBH C TOJNIIMHON CTEHKH OBH M BHEIIHSSI CTCHKA
Hapy>KHbIM JiMaMeTpoM dH U TONIIMHON cTeHKH OH. [IpocTpaHCcTBO MeXly CTEHKaMH
3aM0JIHEHO a’porelieM ¢ TerionpoBoAHocTh (A=0.014 B1/mMK). Onpenenuts Maccy azora,
UCTApPSIOIIErocs B CYTKH (TeruioTa napoodpazoBanus 1=197.6 kx/Kr) 1 HOCTpOUTh rpaduk
3aBUCHUMOCTH TEMIIEpaTyphl B CTEHKE COCY/1a, €CIIM TEMIIEpaTypa Ha MOBEPXHOCTH COCya
200C.

9.3amaga 9 OnpenenuTh MTPOMEKYTOK BPEMEHH, B TEUCHUH KOTOPOTO JUCT cTayH (ACT, p, ¢p)
TONIIMHON 20, HarpeThIi n3HauanbHo A0 To oC oxmaguTcs Ha Bo3ayxe ¢ TeMieparypoit 200C
(morpemHocTh onpeaeneHus remnepatypsl 0.5 rpanyca). Koagduiuent rernnootaauu k
BO3IYyXY O.

10.3amaua 10 C momMomIpio YUCIEHHOTO METO/1a KOHTPOJIBHOTO 00beMa HallTH paclpeieieHue
TEMIIepaTyphl B IUIOCKOM CJI0€ TEIUIONPOBOJHOCTHIO A U TOJIIUHON L ¢ MOCTOSHHBIMU
BHYTPCHHUMH HCTOYHHKAMH TeTlIa qV, €CITH 3a/IaHbl Temriepatypsl TBH u THap Ha BHyTpeHHEH
Y BHEIIHEH TOBEPXHOCTAX COOTBETCTBEHHO. [I0CTponTh pacnpeenenne TeMneparypsl B €I0e
Y CPaBHUTH €0 C TOYHBIM PEIICHHEM YPaBHEHHUS TEIUIONPOBOAHOCTH JIJIsl TaHHOM 3a/1a4H.
Pexomennarus: i METo1a KOHTPOJIBHOTO 00beMa BHIOpATh YHCIIO Y3JIOBBIX TOUEK PaBHBIM N.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I

1. Hanumure YpaBHCHUC TCIJIOIIPOBOAHOCTHU
2.

1. Hanuwwute 3aKoH Pypbe.

3.
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1. YTo TaKoe rpaHuMyYHble ycnoBus conpaxenusa, 1,2 n 3 poaa?

4.

1. HanuwwuTe BblpaskeHWA A1 TENJO0BOrO NMOTOKA Yepes NAOCKYIO CTEHKY NPU rpaHUuHbIX ycnosuax 1 un 3
poga.

5.Uto Takoe kodhPHUIMEHT TEII00TAaun U KO PHIMeHT Teruionepeaadn’?

6.YTo Takoe peryaspHbIi PeKUM OXJIAKICHUS (HarpeBaHus) Tei ?

7.To Takoe UHTErpajibHask TEIJIONPOBOAHOCTD ?

8.UTo Takoe KPUTUUYECKUN TUaAMETP U3OJISIIUH ?

9.C kaKoil cTOpOHBI HYKHO BBITIOJIHATH OPEOPEHUE CTEHKH JIJIs1 YBEJIMUEHHUS TeIuionepeaadn ?
10.Yto Takoe uncna Bi u Fo ?

II. Onucanue wkanvt oueHuBanUs

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTh MaTepuaa eCcTb HE3HAUYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. Ha BOTPOCHI YIIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpaguna évicmasienusn umozo80i OyeHKu no Kypcy

Hcnonbs30BaHuE TOJIBKO PE3YIbTATOB HpOMeX(YTOqHOﬁ aTrTeCTaluun
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