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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-1 CnocoOeH npoBOAUTE pacdeThl TEIIIO(GU3NUECKUX 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
IK-1 N-1nka Bnaneer | 3nath: 3ammTa pacyeTHOro 3ananus 1.1 «Pacuer TemnepaTypHOTo MOJis B IUNIOCKOM
HaBbIKAMU pacuera | METObl MHTEHCU(UKAIIUU U muMHapuyeckoil crenkey» (KontposibpHas pabora)
MPOIIECCOB THAPOAMHAMUKH | TEIUIONEpPEaaun B 3ammTa pacyeTHOro 3a1anus 1.2 «Pacuer TemnepaTypHOTO TOJIS IPU
u TerooOMeHa B | SHEPreTUYECKOM HaJIMYUU BHYTPEHHUX UCTOYHUKOB U MEPEMEHHOM KO3 PUIIUEHTE
SHEPreTUYECKOM 000pyIOBaHUU ITyTEM teronpoBogHocT» (KonTponsHas padbora)
o0opynoBaHUU opeOpeHust OBEepXHOCTEN 3amura pacueTHoro 3afgaHus 1.3 «Pacuer TemneparypHOro noss u

METO/bI PEIICHUS
HECTaIMOHAPHBIX 3a]1a4
TEIJIOMPOBOJHOCTH

METO/bI PELICHUS
CTAIMOHAPHBIX 3324
TEIMJIONPOBOJHOCTH

METO/IbI pacueTa
TEeIIonepeauu B
TEXHUYECKUX YCTPOUCTBAX U
SHEPTreTUYECKOM
o0opy0BaHUU

YMeTs:

CTaBUTh 3a7a4uu
TEMJIONPOBOJHOCTH U
periaTh X YUCICHHO C
MIPUMEHEHUEM COBPEMEHHBIX
OBM u S3BIKOB
MIPOrpaMMHUPOBAHUS

CTaBUTH 3a/1a4U U PENIaTh

TeIuIonepeaun Juist ciaydas opeOpeHHon nosepxHoctu» (KonTtposbHas
pabora)

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

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

3aiuTa pac4eTHOro 3aJaHus .6 «AHATUTUYECKHUE METObI PELLICHUS
ypaBHeHUs TeruonpoBoaHocTn» (KonTponbHas padora)




ypaBHEHUS
TEIUIONPOBOAHOCTH
AHATTUTUYECKU
BBIOMpATH ONTUMAIIBHBIN
METO/ peuIeHus 3a/1a4
TEIIONPOBOAHOCTH




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 konTposabHoro 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 TOALWMHON «&_MM» Ans Tpex

C/ly4aes:

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
NoBEPXHOCTU, €CAN 3a4aHbl: TONLMHA CTEHKU «81_MM» , KOSDPULMEHT TeNNONPOBOAHOCTH
matepuana «A1l» Bt/mK, TemnepaTtypbl OMbIBaIOLMX CTEHKY KuaKocTeln «Tx1» oC, «Tsk2» oC u
CoOTBeTCTBYOWME KO3pPUUMEHTbl TennooTaaum «al» Bt/m2K u  «a2» Br/m2K.

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

MocTpounTb rpadukm pacnpeseneHuns TemnepaTypbl 4na ob6oumx cayyaes.

2. 3) OnpegenvTb XN1a40NpPoU3BOANTENBHOCTb XO0AMbHOM MaLLUHbI, HEOBX0AMMOM ANA NoAdepKaHUA
TemnepaTtypbl B X0N104uNbHOM Kamepe «Tx1»0C, npu TemnepaType oKpyKatowero Bo3gyxa «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 TeN10MPOBOAHOCTLIO «A» BT/MK v TonwmHOM «B_cm» npoucxoaut 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
MaKCMMaJIbHYI0 TeMNepaTypy B CTEHKE, KOIMYECTBO Ten/a, BblAeNAeMOoe Ha ee NOBEPXHOCTAX.
MocTpounTb rpaduk pacnpeseneHna TeMnepaTypbl U NNOTHOCTM TENJIOBOrO NOTOKa B CTEHKE.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/bI pelieHus 1. Hannmmre ypaBHEHNE TETUIONPOBOJIHOCTH.
CTallMOHAPHBIX 3a71a4 2.Hanmmmute 3akoH Dypre.
TEIJIONPOBOJHOCTH 3.Yto Takoe rpaHUYHbIE YCIOBHS 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
LUAJIMHIPUYECKYIO CTEHKY IpU IPAHUYHBIX YCIOBUSAX 1 1

3 pona.

6.Ut0 Takoe Ko3(phUIMEHT TerIonepeavn
YMerTh: CTaBUTh 3aJa4u 1.
TEIUIONPOBOAHOCTH M pemaTth uX | 1. PaccunTaTb none Temnepatyp B NAOCKOM CTeHKe npu qv=0
YUCJICHHO C IPUMEHEHUEM NPW FPaHMYHbIX YCNOBUAX 3 pOLa Ha IeBOM M NpaBoM
coBpeMeHHbIX OBM u s3bIKOB NOBEPXHOCTAX.
IporpaMMHUpOBaHUS 5

1. PaccuuTaTb noJsie TemnepaTyp B NIOCKOM cTeHKe npu qv=0
NPW rPaHMYHbIX YCNOBUAX 3 poJa Ha SIEBOM NOBEPXHOCTU U 2
poJa Ha NpaBoii NOBEPXHOCTSAX.

3.Paccunrars nosie Temneparyp B HUIMHIPUUECKON
cTeHKe npu qv=0 npu rpaHUYHBIX YCIOBUAX 3 poAa Ha
JIEBOM M MPABOU ITOBEPXHOCTSX.

4.PaccunTath 1oJie TeMnepaTyp B chepuyeckoil CTeHKe
nipu qv=0 IIpu rpaHUYHBIX YCIOBUAX 3 poja Ha JEBOW U
IIpaBOU MMOBEPXHOCTSX.

5.Paccunrarh TemneparypHoe 1nojie B LUIMHAPUIECKON
nipu qv=0 nipu rpaHuYHbIX | posa Ha BHYTpeHHEN
MIOBEPXHOCTHU U 3 poJia Ha HapY>KHON OBEPXHOCTHU

Onucanne MKAJbI OIlEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoiio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/l1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-2. 3amuTa pacueTHoro 3aganus 1.2 «Pacyer TemnepaTypHoro 1moJisi Npy HAJIN4YMHU
BHYTPEHHHMX HCTOYHUKOB H NePEeMEHHOM KO3(PUIIHEeHTEe TeNI0IPOBOAHOCTI

®opmbl peasmzanun: IIposepka 3aganus

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20

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




KpaTkoe conep:kanue 3a1aHus:

1. 1) CTteHKa TOMOYHOM KaMepbl COCTOUT U3 ABYX C/I0E€B: BHYTPEHHETO: - TOAWMHON «81_mm» ,
M3roToBAEHHOro U3 MaTtepmnana c KoadpduumeHTom TennonposogHocTn Al = 0,28 + 2,2E10-4ET BT/mK,
N HAPYXHOrO - TOALWMHOM «82_Mm» c A2 = 0,087 + 2,4R110-4BT Bt/mK, (3aecb T B oC). Temnepatypa
rasos BHYTpY Kamepbl paBHa «Tx1» oC, KoadpdpuumeHT Tennootaaun «al» Br/m2 K. Temnepatypa
Hapy»KHoro Bo3zayxa T2 = 35 oC, KoadpduumeHT TensooTaaun «a2» Bt/m2 K. PaccumTtaTb NAOTHOCTb
TEMN/JI0BOro NOTOKa Yepe3 CTEHKY TOMOYHOM Kamepbl U TemnepaTypbl Ha ee NoBepxHOCTAX. MNocTpounTb

rpaduk pacnpegeneHus TemnepaTyp.

2) PaccunTaTtb NNIOTHOCTb IMHENHOTO TEMJI0BOrO NOTOKA M NOCTPOUTL rpaduK pacnpeseneHus
TemnepaTypbl B KpUOTPYbONpPoBOAE, BbINOSHEHHOM B BUAE TPYbObl U3 HEPrKABEIOLWEN CTaNu C
anameTtpamm d1/d2 =28 /32 mm, AcT =20 BT/MK, NOKpbITOM CHapy»Ku C10emM U30NALUU TONLWMHOM
«&us_mm» , «Aus» Bt/mK. TemnepaTtypa BHyTpeHHel NoBepxHOCTM Tpybonposoaa pasHa «Tcl» OC,
TemnepaTtypa Ha NOBEPXHOCTM nsonaumm - «Tc2» OC.

2. 3) BblMMCAUTb AONYCTUMYIO CUY TOKA B MeAHOM NpoBoae AMameTpom «d_mMm» Mnpu yCAOBUU, YTO
MaKCMManbHaA TemnepaTtypa meam He goaXKHA npesbiwaTtb Tmakce = 80 0C, ana yeTbipex cayyaes:
1. MpoBog HaxoAnTCA B BO3AYLWHOM cpeae npu Temnepatype T = 20 0C, KoadpdnumeHT TennooTgaum
Ha Hapy»HOW nosepxHocTu paseH Al = «al» Bt/m2K.

1.1 NpoBog 6e3 nsonsaumm.

1.2 NMpoBog, NOKPbLIT C/IOEM PE3UHOBOKN N30ALMU TONLWMHOM KOU3_MM» MM.
2. MpoBog oxnaxaaerca Boaok ¢ Temnepatypoit T = 20 0C, KoapduumeHT Tennootaaum Ha
Hapy»HOW NOBEPXHOCTU paBeH «a2» BT/m2K.

2.1 MpoBog 6e3 nsonauuu.

2.2 MpoBOA NOKPLIT CIOEM PE3UHOBOM U30AALLUN TONLWMHON «OU3_MM» MM.

KoadpduumeHT TennonpoBoaHOCTM pe3uHbl paseH Aus = 0,16 BT/mK, yaenbHoe anekTpuyeckoe
conpoTtusnenne meam rom=1,7210-8 OmEM.[Jns BCEX PaCCMOTPEHHbIX C/TyYaes NOCTPOUTL rpaduKm
pacnpegenerua Temnepatyp. O6bACHUTb NOyYEHHbIE pe3yabTaThbl

4) Monblt UUAMHAPUYECKUI TBIN U3roTOBEH 13 TabneTok UO2 c pasmepamu «dl_mm» mn «d2_mm»
NomeLLeHHbIX B 060/104KY U3 HEPXKaBEOLLLE CTanun TOALWMNHON «&_MM» PaccuntaTb MaKCMMabHYHO
TEMnNepaTypy B TB3/ie, EC/IN MOLHOCTb BHYTPEHHMUX UCTOYHMKOB TeNNa paBHa «qv»E108 BT/m3, a oTBOA,
Tenna oT TB3/1a OCYLLECTBAAETCA TO/IbKO C HAPYKHOM NOBEPXHOCTM, Ha KOTOPOW 3a/aHbl FPaHUYHbIE
ycnosusa: «Tw» 0C n «o» Br/m2K. KosadpduuMeHT Ten10npoBoAHOCTM ABYOKUCH ypaHa Atonn =
[5500/(560 + T) +0,942 10-10 T3 ] Bt/mK (3aecb T B rpagycax K), KoadpduumeHT TennonposogHOCTH
HepKaBetoLel ctanu paseH AcT = 19 BT/mK, Tepmmyeckoe conpoTMBieHNE MeXAay TONINBOM U
060104KOM paBHO RT =2R110-5 M2K/BT. MocTpouTb rpaduk pacnpeneneHuns TemnepaTypbl B TBane

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: METO/IBI pacueta
TCIIonepeaaYn B  TCXHUUYCCKHUX
YCTPOMCTBAX W HOHEPreTHYECKOM
000py10BaHUH

1.YTo Takoe KO3 PUINEHT TEIUIO0TAAYH U

ko3 purmeHT Tenonepenaun?

2.Hapucyiite rpaduk pacnpeneneHus TeMiepaTypsl B
CILJIOIITHOM IUJIMHJPE TIpU qv=const ?

3.Yto Takoe MHTErpanbHas TEIIONPOBOAHOCTS ?

4 Hapucyiite rpaduk pacupenencHus TeMiepaTyphl B
LUIVHIPUYECKON CTEHKE MPU IEPEMEHHOM
Kod(ppuImenHTe TEIIONPOBOTHOCTH MaTepHaia CTCHKH ?
5.Hapucyiite rpaduk pacnpeneneHus TeMIepaTypsl B
TUTOCKOM CTEHKe MPU ePEMEHHOM KO3 UIIEHTE
TEIIONPOBOAHOCTH MaTepHralla CTeHKH ?

YMeTh: BBIOMpAaTh ONTUMAJIbHBIN
METOJ pelieHus 3a1a4
TEIJIONPOBOJHOCTH

1.Hapucyiite rpaduk pacnpeneneHus TeMeparypsl B
LUIMHAPUYECKON CTEHKE MPU qv=const U IPaHNYHbIX
ycnoBusx 1 u 3 pona




2.Y10 Takoe KPUTUUECKUN JTUaMETp U30ISIUN 7
3.Ilopsiok pacuera TeMIepaTypHOTo MOJis B
IIWINHIPAYECKOM TB3JIE IPU TTIEPEMEHHOM
KO3 pHUIHEHTE TEIIONPOBOAHOCTH MaTepHaja TBIJIA.
4,

1. PaccuuTaTb TEMNEPATYPHOE MNOJEe B ABYXC/ONHOM CTEHKE C
pasmepamu 81 n 62, KoaddnumMeHTammn TeNNoNPOBOAHOCTH
Al 1 A2 npu rpaHUYHBbIX ycnoBumax 3 poaa Ha obeunx
MOBEPXHOCTSAX.

5.

1. PaccunTaTb TEMMNEPATYPHOE MNOJE B UUAMHOPUYECKON CTEHKE
C BHYTPEHHMMM UCTOYHMKaMM Tenaa qv=const Npu rpaHUYHbIX
yCnoBUAX 2 poaa Ha BHYTPEHHE NOBEPXHOCTU M 3 poaa Ha
HapyHOM NOBEPXHOCTH.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €CIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JUISI PEIICHUS 33]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-3. 3amura pacuerHoro 3aaannus 1.3 «Pacuer remMnepaTrypHoOro noJjs u
Telionepenayn s cJIy4asi opeOpeHHON MOBEPXHOCTH»

®opmbl peamsanun: [Iposepka 3aganus

Tun koHTpoabHOro MeponpusTus: KourponsHas pabora

Bec koHTpOBbHOrO Meponpustusi B BPC: 15

IIpouenypa mnpoBeaeHMsi KOHTPOJbHOro Meponpusitusi: CTyIeHT HPUHOCUT OG(OPMIIEHHBIN
OTYET O BBINOJIHEHUH PAaCUETHOTO 3a/1aHUsl U OTBEYAET HAa BOIPOCHI

KpaTlcoe CoA€cpKaHME 3alaHUA:

1. 1) Nnockas meTannnyeckas CTeHKa ¢ 04HOMN CTOPOHbI OMbIBAETCS FOPSYMM ra3om, a C APYroi CTOPOHbI
OX/IaXKAaeTcs Kunaweln Bogon. s nHTeHcuduKaumm Tennonepesayn 6bi1o peweHo Ha NoBEPXHOCTY,
06pallLeHHOM K rasy npuesaputb pebpa. Mo owmnbke pebpa 6blaM NpUBaAPEHbI CO CTOPOHbI BOAbI.
BbIUMCINTL TENIOBOM NOTOK Yepes CTEHKY U CPAaBHUTb €ro € TeEM, KOTOPbIN MMen bbl MeCTO ANA CTEHKM,
opebpeHHOI CO CTOPOHbI rasa, a TakKe AN HeopebpPEeHHOM CTEHKN. BbluMcaeHnn npoaenatb ANs
cneayloLmMx 3HaUYeHUIM BeIMuMH: TemnepaTypa rasa T:k1 oC, TemnepaTypa Boabl T2 oC,
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KO3pPULMEHTbI TENI00TAAYN COOTBETCTBEHHO paBHbl al BT/m2K, a2 Bt/m2K, TonumHa cTeHKkn 8¢t
MM, KO3GPULMEHT TENIONPOBOAHOCTN MaTepuana cteHku Act = 20 Bt/mK.

BbIYMCIUTL MOBEPXHOCTb TEMI00OMEHA (C NPaBUIbHO NPUBAPEHHbIMKU pebpamu), Heobxoaumyto ann
nepeaaun 1000 KBT Tenna. MpuHATL, YTO pebpa M3roTaB/AMBAOTCA M3 TOTO Ke MaTepuana, 4To 1
CTEHKA; K03 OUUMEHTbI TENOOTAAYM HA NOBEPXHOCTU pebep NPUHATL PAaBHbIMM COOTBETCTBEHHO al
(nMbo a2). TonwmHa pebep pasHa Op = 3 mm, BbicoTa pebep hp mm, paccTosHne mexay pebpamu c

=10 mm.

2) TemnepaTypa rasa, 4BUxKyLerocs no Tpybonposoay, MU3MepseTcs TepMonapoii, NOMELLEHHON B
rMAb3y, BNAAHHY B Tpyb6onpoBoa). M'Mab3a BbINOAHEHA U3 TPYOKM C HAapyKHbIM ANAMETPOM dH MM,
TO/IWMHOMN CTEHKM & MM U uMeeT aanHy | mMM. KoadduumeHT TennooTAaum oT BO3ayXa K rMib3e paBeH
o Bt/m2K. Tepmonapa npuxaTa K 3anasHHOMY KOHLY MMAb3bl U NMoKasbiBaeT Temnepatypy T1 oC,
TemnepaTypa OCHoBaHMA r’MAb3bl (Tpybonposoaa) pasHa T2 oC.

PaccuntaTtb OWKMOKY B MOKa3aHUAX TEPMOMNapbl U UCTUHHYIO TeMNepaTypy rasa g/a AsyX c/lyyaes: a)
rmab3a BbinosHeHa n3 meamn, Am = 380 Bt/mK.; 6) runb3a BbINoNHEHA U3 HEPXKaBeloLWe cTanm -ACT =

19,6 Bt/mK.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOABl WMHTEHCU(UKAIUN
TEIUIONEepelayd B SHEPreTHYECKOM
000py/sI0BaHUU IyTEM OpedOpeHus
MOBEPXHOCTEH

1.Co cTopoHBI KaKOH OBEPXHOCTH HY>KHO BBIIIOJIHSTh
opeOpeHue CTeHKHU AJIs YBEIMUYESHUs Terionepenadu ?
2.KakoB ¢uznueckuii cmbicia ynucia buo, paccunranuoro
1St pebpa ?

3.MoxerT 11 HaHeceHue OpeOpeHUs YXYAIIUTh
Terionepenaqy?

4.Kakue maTepuaibl HyKHO IPUMEHSTH JUIsl OpeOpeHUs]
MOBEPXHOCTH ?

5.Yto Takoe ko3 PunmeHT opedpeHus?

6.Yto Takoe 3¢ hekTUBHOCTH pedpa U opedpeHHOH
MTOBEPXHOCTHU ?

YmerTs: CTaBUTh 3a71a41
TEIUIONPOBOJJHOCTA U pelaTh HX
YUCJIEHHO c IIPUMEHEHUEM
coBpeMeHHbIX OBM u s3bIKOB
[IPOTPaMMUPOBAHHUS

1.M300pa3ute n3MeHeHHe TEMIIEPaTyphl B TNIOCKOM
psSIMOM pedpe, HaXOAIIEMCS B CPEZIe C U3BECTHOM
TeMIepaTypoil 1 Kod(hGUIIMEHTOM TeII00TAaYN

2.Kak paccuutaTh 3¢ (HeKTUBHOCTD pedpa ist pedep
MIPOCTOM U CIOXKHOM popMbI ?

3.Kak paccuntath 3¢(heKTUBHOCTH OpEOPEHHOM CTEHKH ?
4.Kak paccuuTath Terionepenady uepes opeopeHHyo
CTEHKY ?

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. 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 xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. 3amnTa PACYE€THOIO 3aJaHUA n.4 «Pacuer HECTAIIUOHAPHOI'0 TEMIIEPATYPHOI'O
moJist B Te€JIaX KOHCYHBIX pasMepoB»

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

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

Kpartkoe cogepxanue 3a1aHusi:
CranpHas nuauHApUYeckas OonBanka auaMerpoM d MM U BeicoTol H MM ¢ HayanbHOM
temrnepatypoit T0O=200C nomeniaercs B neysb, rJ1€ OHa HArpeBaeTCs MPOAYKTaMU CrOpaHus ¢
temneparypoii Tx 0C. Koaddunument remmmooraauun pasex oo Br/m2K, koaddunment
TeIIonpoBoAHOCTH cTanu A BT/MK, koadduiueHT reMneparyponpoBOAHOCTH a
M2/c.OnpenenuTb:
1. TemnepaTypy B LieHTpe OoJiBaHKH yepe3 Tl MuH.
2. Bpewms 12, B TeueHHE KOTOPOIO TEMIIEpaTypa B LIEHTpe OOIBaHKHU JOCTUTHET 3HAUCHHUS
Tk 0C , a Takxke TemrepaTypsl B cepeaune oopasytromieit (Tb), B uentpe ocnoBanus (Ta)
U 110 nepumerpy ocHoBaHus (Tc) B 3TOT MOMEHT BpEMEHHU.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: METOIBI peLeHus 1.
HECTAI[MOHAPHBIX 3agad | 1. YTo Takoe umncna Bi v Fo 1 KakoBa UX poJib B HECTALLMOHAPHbIX
TEIUIONPOBOIHOCTH 3aJa4ax TenjonpoBoAHOCTM ?

2.Yt0 Takoe peryyisipHbIi pexXuM OXJIaXIeHUs
(marpeBanwsi) Teu ?
3.YcnoBus, HeoOX0aUMBbIE JJIs PeaTu3aluu PEryaspHOro

pexxumMa

4.Yt0 Takoe METO/1 MEPEMHOKEHHS! pEIIeHUH ?
YMeTh: CTaBUTh 3aJauu M pellaTh 1.M300pa3ute HECTAlTMOHAPHOE OTHOMEPHOE
ypaBHEHUS TEIIONPOBOAHOCTH TEMIIEPATypHOE I10JI€ B MIJIOCKOMN IIACTUHE MPU
AHAIUTUYECKU IPaHUYHBIX YCIOBUAX 3-TO poAa

2.0mpeenuTe KOJTUIECTBO TEILIa, IEPETaHHOTO B
MPOILIECCe OXJIAXKACHUS (HArpeBa) MIOCKOM MIaCTUHBI
3.Yto Takoe "Hampasistomas Touka'" ?

4.Kak uCcrofib30BaTh PETYJSPHBIN peXUM B 3a/1a4ax
WCCIEAOBaHMS TETUIO()U3NIECKUX CBONCTB BEIIECTB 7

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouIio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTENILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-5. 3amura pacueTHoro 3aganus 1.5 «YucjaeHHbIH pacyeT HeCTAIHOHAPHOIO

TEMIIEPATYPHOI'O IMOJIA B IIJIOCKOM TCIVIOBBIACJIAIOIINEM 3JIEMEHTE)>

®opmsl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeeHMsi KOHTPOJIbHOro Meponpusatusi: CTyIeHT HOPUHOCUT O(OPMIIEHHBIN
OTYET O BBINOJHEHNUN PACYETHOIO 3a1aHUS U OTBEYAET HA BOIIPOCHI

KpaTkoe conep:kanue 3a1aHusi:

Paccuntarh yMCiIEHHBIM METO/IOM HECTALIMOHAPHOE TEMIIEPATYPHOE I10JI€ B IIJIOCKOM TBAJIE,
IPECTaBIAIOIEM COO0H MIIOCKYIO MIIACTUHY ¢ BHYTPEHHUMH UCTOYHMKAMHU TeIlia B
3aIUTHOW 000JI0YKE, MPEAOTBPAINAOIIEH KOHTAKT TOIUIMBA C TETUIOHOCHTEIeM. TommuHa
TOTUIMBHOM MIIACTUHBI — S (MM), ToNIMHa 00071049ku — S1 (MM), KO3phUITUEHTBI
TETUIOTIPOBOAHOCTH 00OJIOYKH | TUTACTUHBI COOTBETCTBEHHO Al 1 A2 (B1/MK), mutoTHOCTH M
TEIIOEMKOCTH — COOTBETCTBEHHO pl, p2 (kr/m3) u cpl, cp2 (Ix/krK). Tepmuueckoe
KOHTaKTHOE COMPOTHUBIIEHNE MEXy IJIaCTUHON U 00onoukoit —rt (M2K/Bt). B nnactune
JeMCTBYIOT BHYTPEHHHE UCTOUHUKY Terjia MHTeHCUBHOCTRIO qV (B1/M3). Ha moBepxHoCTH
000J104KH 337aHbl TPaHUUHBIE yclI0BUS 3 poja — koddduurenT remnootaayu o (Br/mM2K) u
Temrneparypa oxyaxjaarouiero teronocurenst — T (°C). TIpuHATH 4MCI0 y370BBIX TOUYEK
paBHbIM n = 10. HecranimoHapHOCTh TEMIIEPATYpHOTO MO B TB3JIE 00YCIOBIIEHA H3MEHEHUEM
B HauaJIbHBIM MOMEHT BpeMeHH (t = 0) ABYX BEJTMUYMH, YKa3aHHBIX B JIBYX MOCIEJIHUX CTOI0LAX
tabnuupl. McxoHOE cTallMOHAapHOE paciipe/ie]ieHe TEMIIEPAaTyphl, a TAKXKe CTallMOHAPHOE
TEMIIEPATYPHOE I10JI€, COOTBETCTBYIOIIEE HOBOMY 3HAaYEHHIO IAPAMETPOB, PACCUUTHIBAETCS
AQHAIUTUYECKHU B IPOIECCE MMOATOTOBKH 3a/1a4M K €€ YUCIEHHOMY pelleHuio Ha OBM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTn: CTaBUTh 3a7a4u
TEIUIONIPOBOJHOCTA U peIIaTh HX
YHCIIEHHO c NPUMEHEHUEM
coBpeMeHHbIX OBM u s3bIKOB
MIPOTPaMMUPOBAHUS

1.Kak nomyuuTh IUCKPETHBIN aHAIOT JIJIsl TPAaHUYHBIX
ycioBui ?

2.Kak pa3pemnTs cucTeMy YpaBHEHHM ISl JUCKPETHOTO
aHajora MeToJia KOHTPOJIbHOTo 00bema ?

3.Kak monyyuTh IUCKPETHBIA aHAJIOT JJISI CITy4asi, Korja
KOX((PHUIHUEHT TEIUIONPOBOAHOCTH 3aBUCHUT OT
TEeMIIepaTypslI ?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: (0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTENILHO" BBICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-6. 3amuTa pacueTHOro 3aIaHus 1.6 «KAHAJIMTHYECKHE METO/Abl pelIeHUus
YPABHEHHUA TEIJIONPOBOIHOCTH

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec xouTposabHoro meponpusitust B bPC: 15

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

Kparkoe cogepxxanue 3aganus:
1) PaccuntaTtps HecTalIMOHAPHOE TEMIIEPATYPHOE TI0JIE€ B TUIOCKOW CTEHKE TOJIIUHON O, €CIIH B
CTCHKE JEHCTBYIOT BHYTPEHHUE UCTOYHUKH TEIIa UHTEHCUBHOCTBIO qV .B HayaibHbIM MOMEHT
3a/1aHO paclpe/esieHne TeMrnepaTypsl B BUuje GyHKIuH f(X), Ipu rpaHUYHBIX YCIOBUSIX
HEPBOTo pojJia Ha 00eNX MOBEPXHOCTAX CTEHKH.
2) Pemutsb 3a1auy 0 HECTALIMOHAPHOM TEMIIEPATYPHOM I10JI€ B INIOCKOM CTEHKE TOJIIMHOM O. B
Ha4aJbHBIM MOMEHT TEMIIEpPATypa CTEHKU PaBHA HYJIIO. B mociienyromume MOMEHTHI BpEMEHN
TeMIepaTypa JIeBOH MOBEPXHOCTU CTEHKH paBHa T0, a TeMiiepaTrypa npaBoil MOBEpXHOCTH
paBHa 0.
3)Haiitn pynkumio I'priHa /U1 MI0CKON CTEHKU MPU CIEAYIOIINX TPAaHUYHBIX YCIOBHX: Ha
JIEBOM MTOBEPXHOCTH CTEHKH 3aJjaHbl TPAaHUYHBIE YCIIOBUA | posia, Ha paBOil MOBEPXHOCTH —
rpaHUYHbIE YCIOBUS 3 poaa.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/IbI pelieHus 1.
HeCTalMOHAPHBIX 3amad | 1. B uem 3akntovaeTca naea metoaa ¢yHKUmi FpuHa?
TEIIONPOBOJHOCTH

2.KakoBsblI yciioBusl, Ipu KOTOPBIX MOXHO TPUMEHUTH
MetoA pyHkiuit ['puna i pemenus ypaBHeHUs
TETUIONPOBOJHOCTH ?

3.B uem 3akirouaeTcs uaes onepanroHHbIX METOOB
pelIeHrs ypaBHEHUS TEIUIONPOBOAHOCTH

4.Yro takoe npeodbpazosanue Jlarmaca ?

5.Kak ocymecTBUTh nepexo1 B MPOCTPAHCTBO
“uzo0paxenus” ?

6.Kak ocymecTBuTh epexos B IpOCTPAHCTBO
"opurunana"

7.4T0 Takoe MeTOJ pa3/iesIeHNs IEPEMEHHBIX ?
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8.I1pu KakKUX YCIOBHSIX MOXHO TIPUMEHHUTH METOJT
pasaciICHUA NCPCMCHHBIX JIS1 pCIICHUS YPABHCHU A
TETUIOPOBOAHOCTH ?

9.U10 Takoe OpTOrOHAILHOCTh COOCTBEHHBIX (DYHKIIUH ?

YMeTh: CTaBUTh 3a/layll U pellaTh 1.Hapucyiite rpadux ¢pynkiuu ['puHa npuMeHUTENBHO K

ypaBHEHUS TEIJIONPOBOAHOCTH 3a/la4aM O TEMIIEpATypHOM I10JIE€ B IUIOCKOM CTEHKE.

AHAJIUTUYECKH 2.Hapucyiite rpaduk GpyHkiuu ['puHa npuMEHUTEIBHO K
3a/1ayaM O TEMIEPATYPHOM I0JI€ B HUIUHAPUUECKON
CTEHKE.

3.CBoiicTBa npeobpazoBanus Jlamnaca

4 Kak Ha MpakTUKe BOCIOJIb30BATHCS TEOPEMOM
Xesucaiaa uist oNy4eHus “‘opuruHaia’ ?

5.MOHO JT1 TPUMEHUTH METOJT pa3IeICHUS
MEPEMEHHBIX JIJISl PEIICHUS HEOJHOPOAHOTO YPaBHEHUS
TEIJIONMPOBOIHOCTH ?

6.Kak HaiitTi cOOCTBEHHBIE 3HAUCHUS B METOC
paszieneHus epeMeHHbIX ?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYILIECTBEHHO HE BHITIOJHEHO
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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. MeTOAbl MOIYYSHHS JUCKPETHOTO aHAJIOTa 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 TeronpoBogHocThi0 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 61/IJIeTa,
34TCM OTBCHYACT YCTHO MPCIIOAaBATCIIIO

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

1. Komnerenunss/Muankarop: 1J1-1nx-1 Bianeer HaBpikamu pacuera IpoLECCOB MHMAPOIMHAMUKU
U TEIUI000MEHA B YHEPTeTUUECKOM 000py10BaHUN

Bonpocsl, 3aganus
1.3agaya 1 JlomycTumas Harpyska jajs CTalbHOMH (Bap) IKWHBI IPSIMOYTOJIBHOTO cedeHus bxd
MM (Bap), YCTaHOBJIEHHOW Ha peOpo (MEHBIIYIO CTOPOHY), HE IOJIKHA MpeBbIaTh Im (Bap).
MakcumanbHas Temreparypa IUHbI IpU TeMIIepaType oKpyxkaromero Bozayxa Tx=250C
noikHa ObITh He Bhille Tm=700C. BeruncauTs TemnepaTrypy Ha OBEPXHOCTH LLIMHBI U
OTpENIeNIUTh, KAKUM JIOJDKEH ObITh KOA(P(MHUIMEHT TEIUIOOTAAYH C €€ TOBEPXHOCTH, YTOOBI
TeMIepaTypa MIMHBI HE NPEeBbIIaa MaKCUMaIbHO JOMyCTUMOro 3HayeHus. [loctpouTts none
TEMIIepaTyp B IIMHE U 3aBUCUMOCTh TEIUIOBOro MoTtoka. KoadduimeHT TenionpoBofHOCTH
ctanu (Bap) Am=64 B1/MK. VY nenbHoe anekTpudeckoe conpotuBienue cranu (Bap) pm=0.13
OM Mm2/M.
2.3anayva 2 Ilo cranbHol TpyOe (A=20 B1/MK) nuamerpom dBH/duap (Bap) nBUKeTCS CyXxoi
HacbleHHbIH BoJsHOU map (Ts=1000C). [ yMeHbIIEHUS TEMJIOBIX MOTEPh B OKPYKAIOIIYIO
cpeny ¢ Temneparypoit 200C TpyOy HEOOXOUMO TETUIOU30JUPOBATh, JIJISl ITOTO HA HAPYKHYIO
MOBEPXHOCTh TPYOBI HAHOCST TEIUIOM3OJISAIMIO TONIIHUHOMN (Bap) O U3 acbecta ¢
koa¢pumenToM TeronpoBoanocTH (Bap) A=11 B1/MK. Koaddunument 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.
OnpeaenuTs TEIIOBBIE MTOTEPH B OKPYKAIOLIYIO Cpely Ha €IUHHILY JUIMHBI TPYOOIpOBO/Ia.
Omnpenenuts 3(pPeKTHBHA U B JAHHBIX YCIOBUSIX TEIIOU3OJISIIMS, €CIIM HET, TO 1aliTe 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 TEIUIOBBIJIENICHHE 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 MOTOKA B CTEHKE.

4.3anaua 4 TpyOy MOKPHIBAIOT ABYMSI CIIOSIMH H30JISIIUU M3 Pa3HBIX MaTEPHAIIOB, 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 6osblie TONIIMHBI OHOTO €105 U30JSLMU. B KaKkyto 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
TerooTAa4Yrn. KadecTBeHHO OCTPOUTD rpadiK H3MEHEHUS TEMIIEPaTypbl B MHOTOCIIOMHOM
CTEHKE.

5.3anaga 5 [laponpoBo ¢ HApYKHBIM TUaMeTPOM d IMOKPBIT CIIOEM H3OJISLIUN TOJIIIMHOMN O U
tertonpoBoaHocThi0 A=A(T), BT/(MK) (Temneparypa B rpagycax Llenbcus). Ha moBepxHOCTSX
cios u3ossiuuy temneparypsl paBHel Tcl u Tc2 °C. Haiitu notepu TEImIOTHI B IapONPOBO/IE,
ecnu ero juyiuHa L M. IToctpouTs rpaduk pacnpenesnenus reMnepaTypsl U IIIOTHOCTH
TEIJIOBOTO IIOTOKA B CJIOE.

6.3agaua 6. Bo ckoJIbKO pa3 yBEIMUUTCS MOLTHOCTh CTAIBHOTO TPYOUaTOro pajauaropa ¢
HapyKHbIM auameTpoM D m jummHoM L, eciin nmpuBapuTh K €ro noBepxXHOCTH N INIOCKHUX
IPOJIOJIBHBIX pedpa TEeIIoNPOBOJHOCTHIO A, BbicoToM H 1 TonmuHol 8. Temneparypa B
cucteme otorieHus 600C, Temmneparypa okpyxaroriero Bozayxa 200C, ko3 dumueHt
TEII00TAa4YH K Bo3ayxy 9 Br/m2K.

7.3anaua 7 TpyOka u3 Hep)KaBEIOIIEeH CTal 000TpEBACTCS IEKTPUYECKIM TOKOM ITyTeM
HEMOCPEACTBEHHOTO BKIIIOYEHHUS B 3JICKTPUYECKYIO 1ienb. JnuHa TpyOku L, HapyKHBIH 1
BHYTPEHHUH TMAMETPBl paBHBI COOTBETCTBEHHO dH 1 dBH. Bes Temutora, BeiensieMas B CTCHKE
TPpYOKH, OTBOAUTCS Y€Pe3 BHEIIHIOI MOBEPXHOCTh TPyOKkU. Onpenenuts nepenaj TeMieparyp
B CTEHKE, CUJTy TOKA, IPOIYCKAEMOI'0 110 TPYOKeE, ¥ IIOCTPOUTH M0JI€ TEMIIEPATYP, €CIIN
TEIUIOBOM MOTOK, OTBOAMMBIN OT BHEIIHEH MOBEpXHOCTU TPpYyOkH Q. Y aenbHOe 3JeKTpudecKoe
COIIPOTHUBIICHUE U KOI(PHUIIMEHT TETIONPOBOAHOCTH MaTepHaja TPyOKH paBHBI
COOTBETCTBEHHO P H A.

8.3amaua 8 B cocyne Jlproapa, xpanutcs xxujkuii a3oT (Ts=-1960C npu atmochepHOM
nasienun). Cocyn npeacTaBisieT codoi ceprudeckyro eMKocTh U3 TuTana (Ac=15 B1/mMK),
BHYTPEHHSS1 CTEHKA BHYTPEHHUM JIMaMeTpoM dBH C TOJIIMHON CTEHKH OBH U BHEIIHSS CTEHKA
Hapy>KHbIM J1aMeTpoM dH U TONIIMHON cTeHKH OH. [IpocTpaHCTBO MeX 1y CTEHKaMu
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, €CJIM TEMIIEpaTypa Ha MOBEPXHOCTH COCy1a
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
BHYTPEHHUMU UCTOYHHKAMHU TeIljIa qV, €CJIM 3a/laHbl TeMneparypbl TBH 1 THap Ha BHyTpeHHeEH
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.YUto Takoe kodpPHUIMEHT TerI00TAauYM U KodDPHUIMeHT Teronepeaadn?

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

7.To Takoe UHTErpajibHask TEIJIONPOBOAHOCTD ?

8.UTo Takoe KPUTUUYECKUN TUaAMETP U3OJISIIUH ?

9.C kakoil cTOpOHBI HY>KHO BBITIOJIHATH OpeOpEeHUE CTEHKH ISl YBEIMUEHUs TeIuionepenadyu ?
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, UETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTHUECKUX PEIICHUIA

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 "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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