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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. I[TK-3 CnocoGeH mpoBOIUTh pacueThl TETUIO(GU3NICCKUX XapaKTEPHUCTHK MPOIECCOB,
IIPOTEKAIOIIMX B KOHKPETHBIX TEXHUYECKUX YCTPOMCTBAX U ammapaTax YHEPreTUUECKOIro
000pyT0BaHUS
NJI-1 Bnaneetr HaBbIKaMH pacyeTa IpoIecCOoB THAPOJUHAMUKY U TEIUIOOOMEHA B
SHEPreTU4ecKoM 000pyI0BaHUU

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmsanuu: [Iposepka 3ananus
1. 3amura pacuetHoro 3afanus 1.1 «Pacuer TeMnepaTypHOro 1noss B INIOCKOW U
nunuHApudeckon crenke» (KontponbHas pabota)
2. 3amuMra pacuyeTHoro 3afanus 1.2 «Pacuer TeMnepaTypHOro 1o Ipyu Halu4uu
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 «Pacder HecTalMOHAPHOTO TEMIIEPATYPHOTO TTOJIS B
Teslax KOHEYHbIX pazMepoB» (KoHTponbHas pabora)
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 CJIy4ae, €CJIA TEIUIOMPOBOAHOCTh CPEIbl 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 3ananus 1.1 «Pacuer TemnepaTypHOTo MOJis B IUNIOCKOM
HaBbIKAMU pacuera | METOJIbI PeIlIeHuUs U muMHapuyeckoil crenkey» (KontposibpHas pabora)
MPOILIECCOB THAPOAMHAMUKH | CTAIMOHAPHBIX 3324 3ammTa pacyeTHOro 3ananus 1.2 «Pacuer TemnepaTypHOTo moJis pu
u TerooOMeHa B | TEIJIOMPOBOAHOCTH HaJIMYUU BHYTPEHHUX UCTOYHUKOB U MEPEMEHHOM KO3 PUIIUEHTE
HSHEPTrEeTUYECKOM METO/bI PEIICHUS teronpoBoaHocTn» (KoHTponsHas padota)
o0opynoBaHUU HECTalMOHAPHBIX 33]1a4 3amura pacueTHoro 3afgaHus 1.3 «Pacuer TemneparypHOro noss u

TETUIONTPOBOIHOCTH
METOJIbI pacyera
TEIUIONIEPEIavH B
TEXHUYECKUX YCTPOUCTBAX U
SHEPreTHIECKOM
00opynoBaHUHU

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

BBIOMPATH 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 «HUCIEeHHbIN pacyeT HECTAllMOHAPHOTO
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 u
HUJIHHAPHYECKON CTEHKe»

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBefieHHsi KOHTPOJBHOro MeponpusaTusi: CTyIeHT HPUHOCUT O(OPMIIEHHBIN
OTYET O BBINOJIHEHUH PACUETHOTO 3a/1aHUs U OTBEYAET HA BOIPOCHI

KpaTkoe conep:kanue 3a1aHusi:

1. 1) OnpeaennTb NNOTHOCTb TEM/JIOBOIO NOTOKA Yepes MNIOCKYHO CTEHKY TONLWMHON «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 MJIOCKYIO CTEHKY M TeMnepaTypbl Ha ee
NoOBEPXHOCTU, ECAN 3a4aHbl: TONLMHA CTEHKU «81_MM» , KOIOULMEHT TENNONPOBOAHOCTU
maTtepuana «A1l» Bt/mK, TemnepaTtypbl OMbIBaIOLWMX CTEHKY KuaKocTeln «Tx1» oC, «T32» oC 1
CoOTBeTCTBYOWME KO3pPUUMEHTbl TennooTaaum «al» Bt/m2K u  «a2» Br/m2K.

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

MocTpounTb rpadukm pacnpeseneHuns TemnepaTypbl 4na ob6oumx cayyaes.

2. 3) OnpegennTb XN1a40NpPoU3BOAUTENBHOCTb XO/I0AWU/IbHOWM MaLUMHbI, HEOBX0AMMOM ANA NoAAepKaHUA
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, BHellHAS
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». MocTpoutb rpaduK pacnpegeneHma TemnepaTtypbl 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 NEeBOW
nosepxHOCTM «T»0C, a TaKXKe TenoBble NOTEPU HA NPABOM rpaHuLe «g_BTm2» . Hantu
MaKCMMaJIbHYIO0 TeMNepaTypy B CTEHKE, KOIMYECTBO Tena, BbiAeiAsemoe Ha ee NOBEePXHOCTAX.
MocTpounTb rpaduk pacnpeseneHna TeMnepaTypbl U NNOTHOCTM TENJIOBOrO NOTOKa B CTEHKE.

KoHTpoJibHbIC BONIPOCHI/3aJaHUSA:

3HaTh: METO/bI pelieHus 1. Hannmmre ypaBHEHNE TETUIONPOBOJIHOCTH.
CTallMOHAPHBIX 3a71a4 2.Hanummure 3akoH Pypse.
TEIJIONPOBOJHOCTH 3.Yto Takoe rpaHUYHbIE YCIOBHS conpskeHus, 1,2 u 3
pona?
4. HanumuTe BbIpaKeHUs JJIs TEIUIOBOTO MOTOKA Yepes




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 OICHUBAHUA:

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 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

KM-2. 3amura pacuyeTHoro 3aganus n.2 «Pacuer TemnepaTrypHoro mnoJist ipu HaJu4uu
BHYTPEHHHMX HCTOYHHKOB U NlePeMEHHOM K03 ()pHuHeHTe TenJI0NPOBOIHOCTID)

®opmbl peanu3anuu: [[poBepka 3aganus

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHHsi KOHTPOJIbHOro MeponpusatTusi: CTyIeHT NPUHOCUT O(OPMIICHHBIN
OTYET O BBHIMOJHEHNUU PACUETHOIO 33/1aHUS M OTBEYAET HA BOIIPOCHI

KpaTKOC CoA€cpiKaHuE 3alaHUA:

1. 1) CTeHKa TOMOYHOM Kamepbl COCTOUT U3 ABYX C/IOEB: BHYTPEHHErO: - TONWMUHONW «81_mm» ,
M3roTOBAEHHOrO U3 MaTepuana ¢ KoadpduumeHtom TennonposogHocTn Al = 0,28 + 2,2B10-4ET BT/mK,
N HAPYXHOTO - TOALWMHOMN «82_Mm» c A2 = 0,087 + 2,4R110-4BT Bt/mK, (3aecb T B oC). Temnepatypa
rasos BHYTPU Kamepbl paBHa «Tx1» oC, KoadpdpuumeHT Tennootaaun «al» Bt/m2 K. Temnepatypa
HapyKHOro Bo3zgyxa T:K2 = 35 oC, KoadpduumeHT TennootTaaum «a2» Bt/m2 K. PaccunTtaTb NAOTHOCTb
TEMN/JI0BOro NoTOKa Yepes CTEHKY TOMOYHOM Kamepbl U TemnepaTypbl Ha ee NoBepxHocTaX. MNocTponTb
rpaduk pacnpegeneHma Temneparyp.
2) PaccunTtaTb NNOTHOCTb IMHENHOTO TEMJ/IOBOTO NOTOKA M NOCTPOUTL rpaduK pacnpeseneHus
TEMNepaTypbl B KpMOTpybonpoBoae, BbINOAHEHHOM B BUAE TPyObl U3 HeprKaBetoLen CTaam C
anametpamm d1/d2 =28 /32 mm, Act =20 BT/MK, NOKPbITON CHapy»Ku CI0EM M30AALUU TOALLMHOM
«6n3_mm» , «Ans» BT/mK. TemnepaTypa BHyTpeHHel nosepxHocTu Tpy6onposoaa pasHa «Tcl» OC,
Temnepartypa Ha NOBEPXHOCTU n3onaumm - «Tc2» 0C.

2. 3) BbluMCAWUTb JONYCTUMYIO CUY TOKA B MeAHOM NPOBOAE ANaMETPOM «d_MM» Mpu yCAOBUU, YTO
MaKCMMasibHaA TemnepaTypa meaun He JoXHa npesblwaTb TMake = 80 0C, ana yeTbipex cnyyaes:
1. NMpoBog HaxoauTcA B BO34yLWHOM cpeae npu Temnepatype Tx = 20 0C, KoadpduuUMeHT TennooTaaum
Ha Hapy»HOW noBepxHocTu paseH Al = «al» Br/m2K.
1.1 Nposog, 6e3 nsonsaumm.
1.2 MpoBog, NOKPbIT CNIOEM PE3UHOBOM U30AALNKN TONLLMHON KOU3_MM» MM.
2. MpoBog oxnaxkaaerca Bogok ¢ Temnepatypoit T = 20 0C, KoaddpuumneHT TennooTgaum Ha




Hapy»HOW NOBEPXHOCTU paBeH «a2» BT/m2K.

2.1 MpoBog 6e3 nsonauuu.

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

KoapduumeHT TennonpoBogHOCTM pe3uHbl paseH Aus = 0,16 BT/mK, yaenbHoe anekTpmyeckoe
conpotusneHne meam rom=1,7210-8 OmEM.[Jns BCeX PaCCMOTPEHHbIX C/lyYaeB NOCTPOUTL rpadukm
pacnpegeneHuns tTemnepatyp. O6bACHUTL NOSYYEHHble pe3yabTaThbl

4) Monblt UUNNHAPUYECKIUI TBIN U3roTOBEH 13 Tabnetok UO2 c pasmepamu «dl_mm» mn «d2_mm»
NMOMELLLEHHbIX B 000/104KY M3 HEPIKABEIOLWLEN CTAIN TONLWMHON «&_MM» PaccumTaTb MaKCUMa/IbHYHO
TEMnNepaTypy B TB3/ie, €C/IN MOLHOCTb BHYTPEHHUX UCTOYHMKOB Tenna paBHa «qv»E108 BT/m3, a oTBOA,
TENNA OT TB3/1a OCYLLECTBAAETCA TO/IbKO C HAPYKHOM NOBEPXHOCTU, HA KOTOPOI 334aHbl FPAHUYHbIE
ycnoeua: «Tw» 0C n «o» BT/m2K. KoadpdpuumMeHT Ten1onpoBoaHOCTM ABYOKUCH ypaHa ATonn =
[5500/(560 + T) +0,942 10-10 T3 ] Bt/mK (34ecb T B rpagycax K), KoadpdpuumeHT TennonposogHOCTH
Hepxasetowein cTanu paseH Act = 19 Bt/mK, Tepmuueckoe conpoTuBieHMe MeKay TOMIMBOM U
060/10uKOM paBHO RT =2[10-5 M2K/BT. [MocTpouTb rpadurK pacnpeaeneHums TemnepaTypbl B TB3Ae

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pacuera 1.Yrto Takoe KO3(pUIHMEHT TeIUIO0TAaud ’
TEIUIONEpEeayl B  TEXHUYECKHUX KO3 pULUMEHT Terionepenaun?

YCTPOMCTBAX M JHEPreTUYECKOM 2.Hapucyiite rpaduk pacnpeesieHus TeMIepaTyphl B
000py10BaHUU CIUIOIIHOM LIWIMHJIpPE IpU qv=const ?

3.Yto Takoe uHTErpanbHas TeIIONPOBOAHOCTS ?
4.Hapucyiite rpaduk pacrpeseneHus TeMiepaTypsl B
LMIMHIPUYECKON CTEHKE MPU IEPEMEHHOM

KO3 pHLMEHTE TEIIONPOBOAHOCTH MaTepHraja CTeHKH ?
5.Hapucyiite rpaduk pacnpeaeneHus: TeMneparypsl B
IUIOCKOM CTEHKE ITPU EPEMEHHOM KO3 PUIIEHTE
TEIJIONPOBOAHOCTH MaTepHala CTEHKH ?

YMeTb: BbIOMpPATh ONTHUMAJbHBIHI 1.Hapucyiite rpaduk pacupeseneHus TeMIepaTypbl B
METOJ pelieHus 3aj1a4 LHMIMHIPUYECKON CTEHKE MPU qv=const U IPaHUYHbIX
TEIIONPOBOJHOCTH ycnoBusx 1 u 3 poga

2.Yt0 Takoe KpUTUYECKUI TuaMeTp U30ISIHUH 7
3.Ilopsok pacueTa TEMIEPATYPHOTO MOJIsS B
LHMIMHIPUYECKOM TBAJIE IPU IEPEMEHHOM

KOB(I)q)I/ILII/IeHTe TCIUIOIIPOBOJAHOCTH MAaTCpUajia TB3JIA.
4.

1. PaccuuTaTb TeMnepaTypHOe nose B ABYXC/OMHOM CTEHKE C
pasmepamu 61 n 62, koadpdpuumeHTamun TeNNONPOBOLHOCTU
A1l 1 A2 npu rpaHUYHBIX ycnoBumax 3 poaa Ha obeunx
NOBEPXHOCTAX.

5.

1. PaccunTaTb TEMnepaTypHOe Noje B LUIUHAPUYECKON CTEHKe
C BHYTPEHHUMM UCTOYHMKAMM TeNa gqv=const Npn rpaHNYHbIX
yCNoBUAX 2 poaa Ha BHYTPEHHel NoBepXHOCTM 1 3 poaa Ha
HapY*KHOM NOBEPXHOCTM.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEMe WITH BBITIOJHEHO MMPEHMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

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

KM-3. 3amuTa pacyeTHoro 3ajanus n.3 «Pacuer TemnepaTypHoro moJis u
TenJionepeaaym JJs caydasi opedpeHHOH MOBEPXHOCTH»

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padbora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeaeHHs KOHTPOJbHOro Meponpusitusi: CTyIeHT TPHHOCUT O(OPMIICHHBIN
OTYET O BBIMOJIHEHUH PACUETHOTO 33/I1aHUs U OTBEYAET Ha BOIPOCHI

KpaTKOC CoA€cpKaHUuE 3alaHUA:

1. 1) Nnockas meTannmMyeckas CTeHKa C O4HOW CTOPOHbI OMbIBAETCA FOPAYMM rasom, a C APYro CTOPOHbI
OoXNarkAaercsa Kunauien sogoi. Ans HTeHcUpUKaumm Tennonepenadm 6bi10 peweHo Ha NoBepPXHOCTH,
obpalleHHOM K rasy npmuBapuTb pebpa. No owmnbKke pedbpa 6bIIM NPUBAPEHbI CO CTOPOHbLI BOAbI.
Bbl4MCAUTD TENNOBOM NOTOK YEPE3 CTEHKY U CPAaBHUTb €70 C TEM, KOTOPbLIN MMen Bbl MeCTo A/1A CTEHKM,
opebpeHHO Co CTOPOHbI rasa, a TakKe AN HeopebpeHHOWN CTEHKKU. BbluncneHna npogenatb ans
cneayrowmx 3Ha4YeHMN BeNMUYKUH: TemnepaTypa rasa T:k1l oC, TemnepaTypa Boabl T2 oC,
KO3pPULMEHTbI TENA00TAAYN COOTBETCTBEHHO paBHbl al BT/m2K, a2 BT/m2K, ToawmHa CTeHKM 8¢t
MM, KO3GPUUMEHT TENNONPOBOAHOCTM MaTepmana cTeHKu AcT = 20 BT/mK.

BbIYMCIUTL MOBEPXHOCTb TEMI00OMEHA (C NPaBUIbHO NPUBAPEHHbIMU pebpamu), Heobxoammyto ann
nepeaaum 1000 KBT Tenna. MpuHATL, YTO pebpa M3roTaB/MBAKOTCA M3 TOTO Ke MaTepuana, 4To 1
CTEHKa; K03 OUUMNEHTbI TENIOOTAAYM HA NOBEPXHOCTU pebep NPUHATb PaBHbIMW COOTBETCTBEHHO al
(nn6o a2). TonwuHa pebep paBHa &p =3 MM, BbicoTa pebep hp Mm, paccToAaHne mexay pebpamu ¢
=10 mm.

2) TemnepaTypa rasa, 4BUKyLerocs no Tpybonposoay, U3MepseTcs TepMonapoii, NOMELLEHHO B
rMNb3y, BNasHHy0 B Tpybonposoa). [Mnb3a BbINOJIHEHA U3 TPYOKM C HAPYKHbIM ANaMeTPOM dH MM,
TONILMHOM CTEHKM & MM 1 umeeT anunHy | mm. KoapduumeHT TennooTaaum ot Bo3ayxa K rmib3e paBeH
o Bt/m2K. Tepmonapa npuxkaTa K 3anasHHOMY KOHLLY M/b3bl U NMoKasbiBaeT Temnepatypy T1 oC,
TemnepaTtypa OCHOBaHMA rmnb3bl (Tpybonposoaa) pasHa T2 oC.

PaccuntaTb OWMBKY B MOKa3aHUAX TePMONapbl U UCTUHHYIO TeMNepaTypy rasa g/1a AsyX C/lyyaes: a)
rMab3a BbinosHeHa n3 mean, Am = 380 BT/mK.; 6) runb3a BbiNoAHEHA U3 HEPXKaBeoLWEen cTann -ACT =
19,6 Bt/mK.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOAbl WHTEHCU(UKALUU 1.Co cTOpOHBI KaKOM MOBEPXHOCTH HYXHO BBIITOIHATH
TEIJIONEPEIayl B DHEPIETUYECKOM opeOpeHue CTeHKHU JJIsl YBEIMUYSHUS Terionepeadn ?
000pyIOBaHUU TIyTeM OpeOpeHus 2.KakoB ¢usnueckuit cmbich yncia buo, paccuntanHoro
MOBEPXHOCTEH st pedpa ?

3.MoeT 11 HaHeceHHe OpeOpEeHHsl YXYALLIUTh

Teronepenaqy?

4.Kakue maTepuaibl Hy)KHO IPUMEHSTh JUIsl OpeOpeHHusI
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MMOBEPXHOCTH ?

5.Yto Takoe ko3 PuumeHt opedpeHus?

6.Uto Takoe 3(hPpeKTUBHOCTD pedpa U opeOpEeHHOI
ITOBEPXHOCTHU ?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-4. 3amuTa pacueTHoro 3aganus 1.4 «Pacyer HeCTAIMOHAPHOI0 TEMIIEPATYPHOI O
MOJIf B TeJIaX KOHEYHbIX Pa3MepoB»

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

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

Kparkoe conepxxanue 3agaHus:
CranbHas MUIMHIpUYecKas OonBaHka guameTpoM d MM u BeicoTOM H MM ¢ HadanbHOM
temneparypoil T0=200C nomemiaercs B 1eup, r€ OHA HArpeBaeTcs NPOJLyKTaMu CTOPaHUs C
temriepatypoit Txx 0C. Koaddunuent termnoornaun pasen oo Br/m2K, koaddunment
TEIUIONPOBOAHOCTHU cTaiu A BT/MK, koaddunmenT remnepaTyponpoBOJHOCTH a
M2/c.OnpenenuTs:
1. Temnepatypy B 1ieHTpe OoBaHKH yepe3 11 MuH.
2. Bpewms 12, B TeueHHE KOTOPOIo TeMIIepaTypa B LIEHTpe OOJIBaHKHU JTOCTUTHET 3HAUECHUS
Tk 0C , a Takxe Temnepatypsl B cepeaune oopasytouieii (Tb), B uentpe ocHoBanus (Ta)
U 110 nepumerpy ocHoBaHus (Tc) B 3TOT MOMEHT BpEMEHHU.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOIbI peueHus 1.
HeCTallMOHapHBIX 3aga4 | 1. Y70 TaKoe umcna Bi v Fo n KakoBa nx posib B HECTALMOHAPHbIX
TEIUIONPOBOJHOCTH 3aga4ax TensionposogHoOCTH ?

2.YTo Takoe peryssipHbIA PeXUM OXJIaKICHUS
(marpeBanusi) Ten ?

3.YcnoBus, HeoOXoauMbIe JIs peaTu3aliu PeryaspHOro
pexumMa

4.YT10 Takoe METOJ] NEPEMHOKEHHUSI peIIEeHUN ?

YMeTh: CTaBUTH 3a/ladyul U pPElIaTh 1.M300pa3ute HeCTallMOHAPHOE OJJHOMEPHOE
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ypaBHEHUS TETUIONPOBOJHOCTH TeMIEepaTypHOE MOJI€ B INIOCKOM TJIaCTUHE MPU
aHATUTUYCCKH TPAaHUYHBIX YCIOBHSIX 3-TO pojia

2.0npenenure KOJIMYECTBO TEIJIa, IEPEJaHHOIO B
MpoIlecce OXJIAXK/ICHUS (HarpeBa) MIIOCKON MIaCTHUHBI
3.Yto Takoe "Hampasistomias Touka'" ?

4.Kak ucnosip30BaTh PETYyJISpHBIN PEXUM B 3a7auax
HCCIEAOBaHUS TEIUIO(PU3NYECKUX CBONCTB BEIIECTB 7

Onucanue MKAJbI OICHUBaAHUSA:

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

Ouenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-S. 3amuTa pacueTHoro 3aganus 1.5 «YucjaeHHbI pacyeT HECTAIIMOHAPHOIO
TEMIIEPATYPHOTO MOJIsl B IIJIOCKOM TeIJIOBbIIeISI0IIEM d1eMeHTe»

®opmbl peanu3anuu: [Ipoepka 3aganus

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJIbHOrO Meponpusitusi: CTyIeHT HPUHOCUT O(OPMIICHHBIN
OTYET O BBINOJIHEHUH PACUETHOTO 3a/IaHUsl U OTBEYAET HA BOIIPOCHI

Kparkoe cogep:kanue 3aiaHus:
PaccuuTarh 4MCIEHHBIM METOOM HECTAIIMOHAPHOE TEMIIEPATypHOE MOJIE B IUIOCKOM TBAJIE,
NPECTaBIISIONIEM COO0H TTOCKYIO TUNIACTHHY ¢ BHYTPEHHUMH HCTOYHHKAMH TEIUIa B
3alIUTHOM 000JI0UKe, MPEOTBPAIIAONIEH KOHTAKT TOIJIMBA € TEIJIOHOCHUTENeM. TorHa
TOIUIMBHOM IJIACTUHBI — S (MM), ToJIIMHA 0007104YKH — S1 (MM), KO3pUIIUEHTHI
TEIUIONPOBOAHOCTH O0OJIOYKH U TUTACTUHBI cOOTBETCTBEHHO Al 1 A2 (B1/MK), minotHocTu n
TEII0EMKOCTH — COOTBETCTBEHHO pl, p2 (kr/m3) u cpl, cp2 (Ix/krK). Tepmuueckoe
KOHTAKTHOE COTIPOTUBIIEHUE MEX Yy IJIaCTUHON 1 06ostoukoit —rt (M2K/BT). B miiactune
JIEHCTBYIOT BHYTPEHHNE UCTOYHHUKH TeTUTa UHTEHCUBHOCTHIO V (BT1/M3). Ha moBepxHoCTH
000JI0YKH 331aHbI IPaHUYHBIE YCIOBUS 3 poaa — KoadpuimenT rertooraaun o (Br/m2K) u
Temneparypa oxjaxarouiero rermaonocutens — Tx (°C). [IpuHATH 4nca0 y3/10BBIX TOUYEK
paBHbIM n = 10. HecranmonapHOCTh TeMIIEpaTypHOTO TOJIs B TBAJIE 00YCIOBICHA U3MEHEHUEM
B HaYaJIbHBII MOMEHT BpeMeHH (t = 0) ABYX BEJMUYWH, YKa3aHHBIX B JIBYX ITOCIIETHUX CTOJIOMAX
Tabmuipl. MicxoaHoe cTallMoHapHOE pacipeesieHre TeMIIEPaTyphl, a TAKKe CTAaIl[HOHApHOE
TEMIIepaTypHOE T0JIe, COOTBETCTBYIOIIEE HOBOMY 3HAUEHHIO ITaPaMETPOB, PACCUUTHIBACTCS
AQHAJTUTHYECKH B MPOIECCE MOATOTOBKH 33J]auil K €€ YHCICHHOMY pelieHuto Ha DBM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: CTaBUTH 3a1a4u 1.Kak nosmyunTh IUCKPETHBIN aHAJIOT JUIsl TPAaHUYHBIX
TEIJIONPOBOAHOCTH M PEIIaTh HX ycJI0BUH ?
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YHCIICHHO c NPUMEHEHUEM 2.Kax pa3pemuTs CucTeMy ypaBHEHUH JUIsl JUCKPETHOTO
coBpeMeHHbIX OBM u s3bIKOB aHajora MeToJia KOHTPOJIbHOTo 00Bbema ?
POrpPaMMHUPOBAHHUS 3.Kak nomyyuTh IUCKpPETHBINA aHAJIOT [Tl ciy4asi, Korja
K03 (HUIIUEHT TETUTOMPOBOTHOCTH 3aBUCHT OT
TeMIepaTypsl ?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8btnoiHenus 3Hanus; 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 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

KM-6. 3amuTa pacueTHOro 3aJaHus 1.6 «KAHAJIMTHYECKHE METOAbI PellIeHUs
YPABHEHHS TeNJIONPOBOIHOCTH

®opmbl peanu3anuu: [[poBepka 3aganus

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeneHHsi KOHTPOJIbHOro MeponpusatTusi: CTyIeHT NPUHOCUT O(OPMIICHHBIN
OTYET O BBHIMOJHEHNUU PACUETHOIO 33/1aHUS M OTBEYAET HA BOIIPOCHI

Kparkoe cogep:kanue 3aiaHus:
1) PaccunrtaTe HECTallMOHAPHOE TEMIIEPaTypPHOE TOJIE B MIIOCKOM CTEHKE TOMIIMHON O, €CITU B
CTCHKE JICWCTBYIOT BHYTPEHHUE HCTOYHUKH TEIIa MTHTEHCUBHOCTHIO V .B HaYabHBII MOMEHT
3a/1aHO pacmpe/elieHne TeMrnepaTypsl B Buae GyHKIUH f(X), Ipy TpaHUYHBIX YCIOBHIX
MIEPBOTO POJIa Ha 00EUX MOBEPXHOCTSIX CTCHKHU.
2) Pemuth 3a1auy 0 HECTAllMOHAPHOM TEMIIEPATYPHOM TOJIE B TNIOCKOHW CTEHKE TOMIIMHOM J. B
HAYaJILHBI MOMEHT TEMIIEpaTypa CTCHKH paBHA HYIIO. B mociieyromume MOMEHTH BpeMEH!
TeMIepaTypa JeBOW MOBEPXHOCTU CTeHKHU paBHa T0, a TemrmepaTypa npaBoil MOBEpXHOCTH
paBHa 0.
3)Haiiti ¢pynkumro ['prHa 11 MI0CKOW CTEHKHU MPU CIEAYIOMINUX TPAHUYHBIX YCIOBHUSIX: HA
JICBOM MTOBEPXHOCTH CTEHKH 3aJ]aHbl TPAaHUYHBIC YCIOBUS | poJia, Ha MPaBOM MOBEPXHOCTH —
TpaHUYHBIC YCIOBHS 3 poja.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOIbI peLeHus 1.
HECTAI[MOHAPHBIX 3agad | 1. Buem 3aKknoyvaeTca ngea metoaa GyHKUmMi MpuHa?
TEIUIONPOBOIHOCTH

2.Yro Takoe pynkuus ['puna ?

3.KakoBsI ycioBus, IpU KOTOPBIX MOXHO IPUMEHUTH
Metol GyHKIUM ['prHa u1st perieHns ypaBHeHus
TEIIONPOBOAHOCTH ?

4.B ueM 3aKiiouaeTCs Hies OnepalMoHHbIX METOJI0B
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pelIeHrs ypaBHEHUS TEIUIONPOBOAHOCTH

5.Yto Takoe npeoOpa3oBanue Jlammaca ?

6.Kak ocymiecTBUTh Iepexo/l B IPOCTPAHCTBO
“uzo0paxenus’ ?

7.Kak ocyiiecTBUTh IEPEX0]l B IPOCTPAHCTBO
"opurunana"

8.UTo Takoe MeTo/1 pa3/iesieHUs] IEPEMEHHBIX?
9.1lpu KaKuX yCIOBUSAX MOKHO IPUMEHUTH METO/I
pa3eseHus MepeMEeHHbIX JUIsl PEIIeHUs YpaBHEHUS
TEIIONPOBOAHOCTH ?

10.Yto Takoe OpTOTOHATIBLHOCTh COOCTBEHHBIX (PYHKITUI
?

11.Yrto Takoe coOcTBeHHAs! GyHKIUS ?

YMeTh: CTaBUTh 3a/a4d U pelaTh 1.Hapucyiite rpaduk pynkiuu ['puna npuMeHUTETBHO K
YPaBHEHUS TEIUIONPOBOAHOCTH 3a/la4aM O TEMIIEpaTypHOM I10JIE€ B IUIOCKOM CTEHKE.
AHAIUTUYECKU 2.Hapucyiite rpaduk QpyHkiun ['puHa mpuMEeHUTETHHO K
3ala4aM O TEMIIEpaTypHOM I10JI€ B IWJIMHIPUUECKON
CTEHKE.

3.CaoiicTBa nmpeodpazoBanus Jlamnaca

4.Kak Ha npakTHUKe BOCIOJb30BaThCS TEOPEMON
XeBucaiiaa s noJly4eHus “‘opuruHana’ ?

5.MO0HO 111 IPUMEHUTH METOJI Pa3JeICHUS
IIEPEMEHHBIX Ul PEIIEHUS HEOJHOPOJIHOTO YPAaBHEHUS
TEIUIONPOBOAHOCTH ?

6.Kak HaliTu cOOCTBEHHBIE 3HAYEHUS B METOJ1€
pa3jesieHns NEPEMEHHBIX ?

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

OKk3aMeHaMoOHHbIN Ouier No21

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

2. Bo CKOJIBKO pa3 yBETUYHUTCS MOIIIHOCTh CTaJIbHOTO TPYOUaTOro paanaropa ¢ HapyKHbIM
nuametpoM D=40Mm u piunHoi L=0.8M, eciiu mpUKpenuTh K €ro moBepXHOCTH N=22 MI0CKUX
MPOJOIBHBIX MEIHBIX pedpa TernonpoBogHocThI0 A=390B1/MK, BeicOTON H=20MM 1
tonumHon d=1mm. Temmieparypa B cucteme oromienus: S00C, Temieparypa OKpyKaromiero
Bo3ayxa 200C, koaddunmeHT Temmooraaun K Bo3ayxy 6 Br/m2K.

IIpoueaypa nposenenus

CTYI[CHT moJry4act 6I/IJ'I€T, IMUCbMCHHO OCYHICCTBJIACT MMOATOTOBKY K OTBCTY Ha BOIIPOCHI 6I/IJICT8,,
34TCM OTBCHYACT YCTHO MPCIIOAaBATCIIIO

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

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 JIOJIKHA MpeBbImaTs Im (Bap).
MaxkcumanbHas TeMIiepaTypa LIMHBI IPU TEMIIEPATYPE OKpYyXkaroiiero Bo3ayxa Tx=250C
nojikHa ObITh He Bbille Tm=700C. BoruncnuTh TemnepaTypy Ha HOBEPXHOCTH ILIUHBI U
OTIpPENIeNIUTh, KAKUM JIOJDKEH ObITh KOA(P(PUIIMEHT TEIUIOOTAAYH C €€ TOBEPXHOCTH, YTOOBI
TeMIepaTypa MIMHBI HE NPEeBbIIaa MaKCUMaIbHO JOMyCTUMOro 3HayeHus. [loctpouTts none
TEMIIepaTyp B IIMHE U 3aBUCUMOCTh TEIUIOBOr0 MoToka. KoagduiumeHT TernnonpoBoJHOCTH
ctanu (Bap) Am=64 Bt/MK. VY nenbHoe anekTpudeckoe conpotuiienne cramu (Bap) pm=0.13
OM Mm2/M.
2.3anaua 2 Ilo cransHO# TpyOe (A=20 B1/MK) nuamerpom dBu/dHap (Bap) JBMKETCS CyXOM
HacbleHHbIH BogsgHOU nap (Ts=1000C). [y yMeHbIIEHUS TEMIOBBIX MOTEPh B OKPYKAIOIIYIO
cpeny ¢ Temneparypoit 200C TpyOy HEOOXOUMO TETUIOU30JUPOBATh, JIJISl ITOTO HA HAPYKHYIO
MOBEPXHOCTh TPYOBI HAHOCAT TEIUIOM3OJISIINIO TOJIIUHOMN (Bap) O U3 acbecta ¢
koa¢pumenToM TeronpoBoanocTu (Bap) A=11 Bt/MK. Koaddunuent rennooraauu B
OKpY’KaIOIIYI0 cpeay paBeH o (Bap). [TocTpouTs nose reMnepaTtyp B U30JIMPOBaHHOU TpyOe,
CuMTas, 4YTO Ha BHYTPEHHEN OBEPXHOCTHU TPyObI TemrepaTypa cTeHkH paBHa Tc=Ts.
OnpeaenuTs TEIIOBBIE 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 mockoi cTeHKe ¢ TeronpoBoAHOCTEI0 A = 1 BT/MK u TonmmHOI 6 =25 cm
IPOMCXOIUT 00BEMHOE TEIUIOBBIJIENICHHE M0 3aKOHY (Bap): . 3aJaHa TeMIieparypa Ha
noBepxHocTh cTeHku Tc=200C. HaliTh MakCMMabHYIO TEMIIEPATYPY B CTEHKE, KOJTUYECTBO
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Teria, BeiiesieMoe 1 M2 ee moBepxHocTu. [locTpouts rpaduk pactpeneneHus TeMrneparypsl 1
IJIOTHOCTH TETUIOBOTO IMOTOKA 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 pa3a 0oJbiie, yeM BTopoii. HapykHblil tuameTp HEM30JIMPOBAaHHON
TpyObl B M pa3 GoJibliie TONIIUHBI OHOTO CJIOS U30JISLKU. B Kakylo CTOPOHY M BO CKOJIBKO pa3
U3MEHSATCS TEIUIOBBIE MOTEPH ¢ | M ATTMHBI TPYOOIIPOBOIA, €CIIH CIOM U30JISALIUN TIOMEHSTh
mectamu? [Ipu aHanuze NpUHATH, YTO AU3<<ACT U MPEHEOPEUYb COMPOTUBICHUEM
TerooTAa4Yrn. KadecTBeHHO OCTPOUTD rpadiK H3MEHEHUS TEMIIEPaTypbl B MHOTOCIIOMHOM
CTCHKE.

5.3anaga 5 [laponpoBo ¢ HApYKHBIM TUaMeTPOM d MOKPBIT CIIOEM H3OJISAIIAN TOJIIIMHOMN O
tertonpoBoaHoCcThI0 A=A(T), BT/(MK) (Temneparypa B rpagycax Llenbcus). Ha moBepxHocTsIx
cios u3ossiuuy temneparypsl paBHel Tcl u Tc2 °C. Haiitu notepu TEImIOTHI B IapONPOBO/IE,
ecnu ero anuHa L M. [Toctpouts rpaduk pacnpenenenus TeMnepaTypsl U INIOTHOCTH
TEIJIOBOTO IIOTOKA B CJIOE.

6.3ama4a 6. Bo ckoJbKO pa3 yBEIUYUTCS MOIIHOCT CTAILHOTO TPYyO4YaToro pajauaropa c
HapyKHbIM auameTpoM D m jummHoM L, eciin nmpuBapuTh K €ro noBepxXHOCTH N INIOCKHUX
MPOJOIBHBIX pedpa TEIIONPOBOAHOCTHIO A, BhIcOTOM H 1 TonmuHoii 6. Temnepatypa B
cucteme otoruieHus 600C, Temneparypa okpyxaroriero Bozayxa 200C, koddpdurueHt
TEII00TAa4YH K Bo3ayxy 9 Br/m2K.

7.3anaua 7 TpyOka u3 Hep)KaBEIOIIEeH CTal 000TpEBACTCS IEKTPUYECKIM TOKOM ITyTeM
HEMOCPEJICTBEHHOTO BKIIIOUEHHS B SJICKTPUUECKYIO 1lenb. J(nuna TpyOoku L, HapyKHbBIH U
BHYTPEHHUH TMaMETPHI paBHBI COOTBETCTBEHHO dH 1 dBH. Bes Temora, BeifensieMast B CTCHKE
TpYOKH, OTBOAMTCS Yepe3 BHELIHIO MOBEPXHOCTh TPYOKU. OnpeaenuTs nepemnaj TeMieparyp
B CT€HKE, CHJTy TOKa, IIPOITYCKaeMOT0 110 TPYOKe, ¥ IOCTPOUTH I0JIe TeMIIepaTyp, eCiiu
TEIIOBOM MOTOK, OTBOJAUMBII OT BHEIIHEH MOBEPXHOCTU TPYOkH Q. Y AenbHOE AIEKTPHUECKOe
COIIPOTHUBIICHUE U KOI(PHUIIMEHT TETIONPOBOAHOCTH MaTepHaja TPyOKH 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),
BHYTPEHHSIS1 CTEHKA BHYTPEHHUM JIMaMeTpoM dBH C TOJIIMHON CTEHKH OBH U BHEIIHSS CTEHKA
Hapy>KHbIM JiMaMeTpoM dH U TONIIMHON cTeHKH OH. [IpocTpaHCcTBO MeXly CTEHKaMH
3aM0JIHEHO a’porelieM ¢ TerionpoBoAHocTh (A=0.014 B1/mMK). Onpenenuts Maccy azora,
UCMApPSIONIErocs B CYTKH (TemoTa napoodpazosanus 1=197.6 kx/Kr) 1 HOCTpOUTh Ipaduk
3aBUCHUMOCTH TEMIIEpaTyphl B CTEHKE COCY/1a, €CIIM TEMIIEpaTypa Ha MOBEPXHOCTH cOoCcya
200C.

9.3agada 9 OnpenenuTh MPOMEXYTOK BPEMEHH, B TEUEHUU KOTOPOTO JIUCT cTasu (ACT, p, CP)
TONIMHON 20, HarpeThIi n3HauaibHO 10 To oC oxmaguTcs Ha Bo3ayxe ¢ Temmeparypoi 200C
(morpemHocTh onpeaeneHus remnepatypsl 0.5 rpanyca). Koagduiuent rernnootaauu k
BO3IYyXY O.

10.3agaua 10 C momMouIb0 YUCIEHHOTO METO/1a KOHTPOJIBHOIO 00beMa HAlTH pacrpeesieHue
TEMIIepaTyphl B IUIOCKOM CJI0€ TEIIONPOBOIHOCTHIO A M TOMIIUHON L ¢ mOCTOSHHBIMU
BHYTPEHHUMU UCTOYHHKAMHU TeIljIa qV, €CJIM 3a/laHbl TeMneparypbl TBH 1 THap Ha BHyTpeHHeEH
Y BHEIIHEH TOBEPXHOCTSAX COOTBETCTBEHHO. [I0CTpOUTh pacnpenenenre TeMnepaTypsl B €10€
Y CPaBHUTH €0 C TOYHBIM PEIICHHEM YPaBHEHHUS TEIUIONPOBOJHOCTH JJIsl JAHHOH 3a1a4u.
Pexomennarus: i METo1a KOHTPOJIBHOTO 00beMa BHIOpATh YHCIIO Y3JIOBBIX TOUEK PaBHBIM N.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1. Hanumure YpaBHCHUC TCIJIOIIPOBOAHOCTHU
2.

1. Hanuwwute 3aKoH Pypbe.

3.
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1. YTo TaKoe rpaHuYHble ycaoBuma conpsaxkenusa, 1, 2 n 3 poaa’?

4.

1. Hanuwwute BblpaxXeHnA ANA TENI0OBONO NOTOKaA 4Yepe3 NIOCKYH CTEHKY MPU TPAaHUYHbLIX YCNOBUAX 1n3

poga.

5.YUto Takoe Kod(hPHUIMEHT TEIIO0TAaun U KO PHIMeHT Teruionepeaadn’?
6.YTo Takoe peryaspHbIi PeKUM OXJIAKICHUS (HarpeBaHus) Tei ?

7.4T0 Takoe MHTErpalibHAsl TEILIONPOBOJHOCTS ?

8.UTo Takoe KPUTUUYECKUN TUaAMETP U3OJISIIUH ?

9.C kaKoil cTOpOHBI HY’KHO BBITIOJHATH OPEOPEHUE CTEHKH sl YBEIMUEHUS Terionepeaayuu ?

10.Yto Takoe uncia Bi u Fo ?
II. Onucanue wkanvt oueHuBanUs

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

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 JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

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

II1. IIpaguna évicmasnenus umo2o60i OUeHKU no Kypcy

Hcnonp30BaHne TOIBKO PE3yJIbTaTOB MPOMEKYTOUHON aTTeCTalluu
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