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Pabouas mnporpamma cocraBnena Ha ocHoBe ®I'OC BO mo cnemmaneHoctdH — 08.05.01

CTpoHuTenbCTBO YHHKAIBHBIX 3[aHHM M COOpYKEHHil, yTBepkaeHHoro mnpukazom MOuH P® or
11.08.2016r. Ne 1030.

Pabouas mporpamMma paccMoTpeHa M 000peHa Ha 3aceqaHuU Kadelpbl TEIIOTEXHUYECKHX H
9HEPreTHUYECKHX CHCTEM
27.09.2017 r., npotokon Ne 2.

3aB. kadenpoit / / E.b. Aranutos
= /

Pabouas mporpamma on00peHa METOAMYECKOM KOMHUCCHEH HMHCTUTYTa OHEPTeTHKH H
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Jluer peructpanun usMeHEHMH U JOMOTHEHUH

Ne Paznen Kpatxoe conepxanue Jara, No [Toamuce
/I PIIL M3MEHEHU/ IOTIOTHEHUS NpoToKONa | 3aB.Kadempoit
(Momys) 3aceJaHus
Kadepr / /
1 8 AxTyanu3zaius y4e0HO-METOAUYECKOIO Ne2 /
HH()OPMAHOHHOr0 obecrneyeHns 25.092018 . .¢
JUCIHAIUTHHBI //
2 9 AKTyalu3alys MaTepuaibHO- Ne2 //
TEXHUYECKOro obecneyenus mucruimyel | 8.10.2019 L_/:;__Z——/
3 8 AxTyanu3zamus y4eOHO-METOqUYECKOr0 1 Nel
nadopManuoHHOro obecrnedeHus 1.09.2020 r.
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1 eau ocBOeHNS AUCHUNIMHBI (MOAYJIs)

[ensimu ocBOEHHUSA AUCUUILINHBI «TeXHUUYECKask TeINIOTEXHUKAy SBISIOTCS. Pa3BUTUE Y
CTYZCHTOB JIMYHOCTHBIX Ka4eCTB, a TAKXKe (POPMHUPOBAHUE POPECCHOHATBHBIX KOMIIETECHITUIH
B cooTrBercTBUM ¢ TpeboBanusamu DPI'OC BO mo wnampamienuto mnoarotosku 08.05.01
CTpoUTENLCTBO YHUKAIBHBIX 3/1aHUN U COOPYKEHUH.

3amauu TUCHUILUIMHBI — YCBOEGHUE CTYACHTaMU OCHOBHBIX Pa3/I€NOB JUCIMIUIUHBI, KO-
TOpBIE YYUTHIBAIOTCS MIPH MPOESKTUPOBAHNH, KOHCTPYHPOBAHUU U SKCIUTyaTallMi YHUKAJIbHBIX
3IaHUM U COOPY)KEHUH, CBSI3aHHBIX C MPOIIECCaMU MO/IBOJIa, OTBOJIA U epeAayu TeIUIOTHI.

2 MecTo TUCHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl
MOJAroTOBKH 0akaJjiaBpa (Marucrpa, creuuasamcra)

Juctummaa «Texaudeckasi TEIIOTEXHUKA» BXOIUT B 0a30BYIO 9acTh O1oka 1 oOpaso-
BaTEJIbHOU IPOTrPAMMBI.

Jlis n3ydeHus TUCUUIUIMHBI He0OX0 UMbl 3HaHUs (YMEHUs, BiIaJeHus), CGOPMUPOBAH-
HbI€ B pe3yJIbTaTe U3yueHUs:
- «Marematuka»- pazzuensl 1updepeHInanTbHOe U HHTETPATbHOE HCUHCICHNE (PYHKIIUU
OJIHOW TIEpEMEHHOI;
- «®usukay - paszzen — MoJeKysipHas (pU3HKa,
- «MexaHuKa JKUAKOCTH U razay - paszell TeUeHUe BSI3KOM JKUIKOCTH.

3HaHus (YyMEHUs, BIAJCHUA), IOJTYYECHHbIE P U3YUYEHUU JAHHON TUCUUIUIMHBI OyIyT
HEOOXOUMBI JUIsl U3YyUECHHUS CIEeIYIOIUX JUCHMIUIMH: METaNIN4eCKUe KOHCTPYKLIUH, XKelle-
300€TOHHBIE U KaMEHHbIE KOHCTPYKLIMHU, TEXHOJIOTHS M OpPTraHU3alus BO3BEIECHUS BBICOTHBIX
U OOJBLICIPOJICTHBIX 3/1aHUM M COOPYXEHUH, CTaJIeKeNe300€TOHHbIE KOHCTPYKIUH, IPOEK-
THUPOBAHUE BBICOTHBIX 3/IaHUI U COOPYKEHU.

3 Komnerenuun ody4aromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI (MOYJIs) M IVIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesynbprate ocBoeHus AUCUUILIMHBI (Moaynsa) «TexHudeckas TEIUIOTEXHUKa» 00y-
YaloLIHiics JOKEH 00J1a1aTh CIEAYIOIUMU KOMITETeHIIUAMU:

CTpyKTYpHBI JIEMEHT
KOMIIETEHIINH
OIIK-7 - crocoOHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTH NPOOJieM, BO3HHU-
KaIOIIKX B X0J€ Npo(heCCHOHATIBbHON AEATEIbHOCTH, MPUBJIEYb UX JUISI PELIEHUS COOT-

BETCTBYIOIIMH (PU3NKO-MAaTEMATHUECKUI anmapar

3HaTh CootBercTBYIOIIMN (PU3NKO-MaTEeMAaTUYECKUI anmapaT TeX-
HUYECKOU TEIIOTEXHUKH

YmMmeth BbIsBIIATE cylIIHOCTH TpoOJeM B XOzAe NpodeccHOHANbHOM
JIeSITENIbHOCTH B 00JIACTH TEXHUYECKON TeIIOTEXHUKU
Bnagers HaBpikamu pemienus mnpo6iemM npodeccHoHaNbHOM nesTelnb-
HOCTH C TpUMEHEHHEeM (U3HKO-MaTeMaTH4YEeCKOro ammnapara
TEXHUUYECKOMN TEMJIOTEXHUKHU

IIK-1 - 3HanreM HOpMaTUBHOI 0a3bl B 00J1aCTH MHXKEHEPHBIX U3BICKAHUN, IPUHIIUIIOB
MPOEKTUPOBAHUS 3JaHUN, COOPYKEHUN, MHKEHEPHBIX CUCTEM U 000pyI0BaHMS, TUIAaHU-
POBKH U 3aCTPOIKHU HACEJIEHHBIX MECT

3HaThb HopmartuBHyto 0a3y NPUHLMIIOB IMPOEKTUPOBAHMS 3JAHHA,
COOPYKEHHM, MHKEHEPHBIX CHUCTEM M  TEIJIOTEXHHYECKOIO
obopymoBaHus

[Tnanupyemble pe3yabTaTbl 00ydeHUs




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemble pe3yabTaTbl 00ydeHHs

KOMITETEHITUHI
Ymets [TpumensTh QpyHIaMEHTAIbHBIE OCHOBBI TEXHUYECKOM Teruio-
TEXHUKU TPU peIIeHUH MpOopecCHOHATBHBIX 33a4 B 00JIACTH
NPUHILIMIIOB TPOEKTUPOBAHUS 3JaHHM, COOPYKCHHM, HHXKe-

HEPHBIX CUCTEM U 000PYIOBaHUS
Brnagerts OcHoBaMH NPUHLMUIIOB MPOEKTUPOBAHUS 3/IaHUHN, COOpYXKe-

HUH, HH)KEHEPHBIX CHCTEM U 000pYIOBaHUS C TEIIOTEXHUYE-
CKOM TOYKH 3pCHUS

ITIK-13 - 3HaHueM NpaBuJI U TEXHOJOTHI MOHTaXa, HaJIa/IKU, UCIIBITAHUSA U CAAYH B IKC-
TUTyaTaluio KOHCTPYKIUI, HWH)XEHEPHBIX CHCTEM U 000PYAOBaHUS CTPOUTEIBHBIX 00b-

CKTOB

3Hare

CDyHIlaMCHTa.HBHBIe MTOJIOKEHHUS TEXHUYECKON TEINIOTEXHHUKHU
U METOJbI TCINIOTEXHUYCCKOTO OCYIICCTBIICHHUA MOHTAKa, Ha-
JJaAKH, UCHBITaHUA W CAAa4YM B JKCILTyaTallUuio KOHCprKIIHfI,
HH)XCHCPHBIX CUCTCM H O60py,Z[OBaHI/I$[ CTPOUTCIIbHBIX 00BEeK-
TOB.

YMmern

[TpumensaTh PyHIAMEHTATIBHBIE MTOJIOKEHUS TEXHUYECKON Te-
IJIOTEXHUKHU U PEIIATh ITOCTaBICHHBIC 3a1a4u JJI1 OCYILECTB-
JIEHUsI MOHTaXa, HAJIAJIKU, UCIBITAHUS U ClIa4d B DKCILTyarTa-
LU0 KOHCTPYKLUI, MHXEHEPHbIX CHUCTEM U 00OpYJOBaHUs
CTPOUTENIbHBIX 00BEKTOB.

Bnanets

@yHIaMEHTAIIBHBIMU MOJIOKEHUSAMU TEXHUYECKOU TEIUIOTEX-
HUKHM W PEIIaTh IOCTABJICHHBIC 3a/a4d JUIsl OCYIIECTBIICHUS
MOHTaXa, HaJaJK{, WCIBITAHUA U CHA4d B DJKCILIyaTalUIO
KOHCTPYKIUHN, NH)XEHEPHBIX CUCTEM U 000PYAOBaHUS CTPOU-
TEJIbHBIX 00BEKTOB.

IIK-14 - Bragenrem MeToAaMHu ONBITHON MPOBEPKU 00OPYAOBAHUS U CPEJICTB TEXHOJIO-

TUYECKOro 00ecreueHus

3HaTh

CDyHI[aMeHTa.TII)HI)Ie MOJIOKCHHUA W MPHHIUIIBI TEXHHUYICCKOI
TCINIOTCXHUKHU  JIJIA OIBITHOM IMPOBEPKU O60py,Z[OBaHI/IH u
CpEACTB TCXHOJIOTHYCCKOT'O o0ecIeycHus.

YMmeTb [TpumensTh QpyHAaMEHTATIbHBIC TTOJIOKEHUS TEXHUYECKOU Te-
MJIOTEXHUKH JJI PEUIeHUs 3a7a4 ONBITHOW MPOBEPKU 000pY-
JIOBAHMSI M CPEJICTB TEXHOJIOTHUECKOTO 00ECTIeUeHUSI.

Bnaners OyHAAMEHTAIBHBIMU TOJIO)KEHUSIMA U TIPUHIIMIIAMHA TEXHU-

YEeCKOI TeMJIOTeXHUKU [yl ONBITHOW IMPOBEPKH 000pya0Ba-
HUS ¥ CPEACTB TEXHOJOTHYECKOT0 00eCreYeHH s,




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)

OO01mmast Tpy10€MKOCTh TUCHUTIINHBI COCTABISET 2 €IMHUILIBI, /2 Yaca, B TOM YHUCIIE:

— KOHTaKTHas paboTa — 55 akaJ. 4acoB:
— ayauTopHas — 54 akaj. yaca;
— BHeayauTopHas — 1 akaj. vac;

— camocTtosTenbHas padora — 17 akajl. 4acoB.

AynuropHas . N
KOHTaKTHas pabo- § & DopMBbI TEKyILIE- E qu
£ e =2 g Bup camocrosrensHol pado- ro E: g
Pa3znen/ rema g | (Bakan vacax) | & = = - KOHTPOJIS yCIIe- 52 o
JTUCIUTUTAHBI 3 <le wl ¥k § a s BAaEMOCTH U IPO- ? = =1
O = % E E E § g MEXYTOUYHOI1 yc- = 3
QE S E ZE ER- T1€BAEMOCTH 5 §
= E o o < 2
1. Paznen. Ilonsatue temnorexnuku. I[lepenaua
TEIUIOTHI TEIJIOMPOBOAHOCTBIO.
1.1. Tema. OCHOBHbIE MOHATHUSA TIE€pPeIady TETIO0- [IpopaboTtka nekimonnoro  |Koncmekrt nek- |OIIK-7 - 3yB
THI TEIUIONPOBOIHOCTHIO. Koaddumuent temno- Marepuana 1. 6.. Pemenne  |umii u pesynbra- |[1K-1-3yB
mpoBOAHOCTH MaTepuaioB. [luddepenumnansHoe| 5 2 421 1 3a/1au. ToI pemienus 3a- |[1K-13-3yB
YpaBHEHUE TEIUIONPOBOAHOCTU. ['paHUYHBIE YC- a4y [1K-14-3yB
JIOBHSL.
1.2. Tema. [ToHSTHE O CTAITMOHAPHOW TEILJIOMPO- [IpopaboTtka nexkuuonnoro |Koncmekt nex- |OIIK-7 - 3yB
BojHOCTU. Pemenue nuggepenuansHoro ypas-| 5 2 4/11 2 Matepuana 1. 6.. Pemenue |uuii u pesynpra- [I1K-1-3yB
HEHUSI TEIUIONPOBOJHOCTHA ISl TUIOCKOM W 1HU- 3a71a4. ThI pemrenus 3a- |[1K-13-3yB
JTUHAPUIECKON CTEHOK MPU TPAHUYHBIX YCIOBUSIX nadq [1K-14-3yB
1-ro u 3-ro posoB.




AynutopHas

(%)

|
KOHTaKTHast pa6o- § S DOpPMBI TEKYIIE- E q:)
e T = = Bun camocrositensHOM pado- ro E: g
Paznen/ Tema 3 | (B axan. yacax) &’ 2=~ - KOHTPOJIS yCIIe- 7 S o
JUCLUIUIMHBI é =g x5 E-Hw ce s BAEMOCTH H 1IpO- & = =1
=t &£ E E § g MEXYTOYHOMH yC- = q;
QE © I Sk ER- [IEBAEMOCTH =8
H o B o Es
1.3. Tema. IloHsiTHE O HECTAIMOHAPHOW TEIIO-| 5 2 421 2 [IpopaboTtka nexkuuonnoro |Koncmekt nex- |OIIK-7 - 3yB
MPOBOJHOCTU. AHAIUTUYECKUH M HOMOI'DAMM- MmaTepuana 1. 6.. Pemenune  |uwmii u pesynbra- |[1K-1-3yB
HBI METOJbl PELICHHs 3a/1a4 HECTALlMOHAPHOU 3a7ad4. ThI pemienus 3a- |[1K-13-3yB
TEIUIONPOBOAHOCTH U1l IUIOCKOW M IIUJIMHApHYe- nad [1K-14-3yB
CKOM ITOBEPXHOCTEH.
1.4. Tema. Ilonsarue teronepenauu. Ilytm mH-| 5 2 4/21 2 IIpopabotka nekunonHoro |Koncmekr aex- |OIIK-7 - 3yB
TeHcupukauuy Ttemonepenayn. KoapounueHt Matepuana 1. 6.. Pemmenne  |(uwmii u pesynbta- |I1K-1-3yB
opeOpeHusl. 3a/1a4. Thl pemenus 3a- |[1K-13-3yB
Jaq I1K-14-3yB
Hroro no pazneay 1 5 8 16/7T1 7
2. Pa3nen
KoHBeKTHBHBIN U paglalluOHHBIN TEMI000MEH
2.1 Tema. OcCHOBHbIE TMOHATUS KOHBEKTUBHOIO| 5 2 4/11 2 IIpopabotka nexkunonnoro|Koncmekr nek-|OIIK-7 - 3yB
terioooMeHa. OcHOBHbIE mapameTpsl. ['uaponu- Matepuana m. 6.. Pemenue|uuit u pesynpra-|[1K-1-3yB
HAMHMYECKUI W TEIUIOBOM IOTPaHUYHBIE CIIOM. 3a1au. Tel pemenus 3a-|I11K-13-3yB
Tennootnaya mpu OOTEKAaHWU TUTACTHHBI TOTO- nad [1K-14-3yB
KOM KHJIKOCTH
2.2 Tema. [lomyyenune smmupuuecKux Kodpdu-| 5 2 4/11 2 [Ipopabotka nexuuonHoro|Koncnekr nek-|OIIK-7 - 3yB
UEHTOB. TermiooTAa4ya Npu ABMKEHUH KHUIKOCTH MaTtepuana 1. 6.. Pemenue|uuii u pesynbra-|IIK-1-3yB
B TpyOax. [loHsiTHE CBOOOIHOM KOHBEKITHH. 3a/1ad4. Thl pemenus 3a-|[1K-13-3yB
mau [1K-14-3yB
2.3 Tema. TemiooOMeH W3IIy4eHHEM, OCHOBHBIE| 5 2 4/21 2 [Ipopab6oTtka nekmuonHoro|Koncmekr  nek-|OIIK-7 - 3yB
MOHATHUS U ONIPEAEIICHUS. marepuana n. 6.. Pemenue|uwmii u pesynpra-|[1K-1-3yB




AynutopHas

KOHTaKTHasi pabo- § S ®opMBbI TEKyIIE- JE q_:)
£ e = 5 Bun camocrostensHoil pado- ro E: g
Paznen/ Tema g | (Bakan yacax) | & = = - KOHTPOJIS yCIIe- 52
JUCLUIUIMHBI 3 <le wl Fk § a2 s BAaEMOCTH U IIPO- ? = =1
©|E § E E =l8c MEKYTOYHOM yc- >3
5 e 3 g T 128 IIEBAEMOCTH = %
SlIEo B8 |0 & g B
3ajad. Tel pemenus 3a-|I11K-13-3yB
Ja4q [1K-14-3yB
Hroro no paszneny 2 5 | 6 12/41 6
3. Pa3gen. BnaxxHocTh Bo3/1yXa M €€ BIUSHHUE Ha
CBOWCTBAa MAaTE€pHUAJIOB
3.1 Tema. Bnaxusiii Bo3mayx. H-d nmarpamma.| 5 2 4/11 2 IIpopabotka nexmuonHoro|Koncmekt nek-|OIIK-7 - 3yB
[Ipoueccel ¢ BiaxHbIM BO3AyXoM. OcyuieHue, Matepuana m. 6. Pemenue|uuit u pesynpra-|I1K-1-3yB
YBIIQ)KHEHHE. 3ajad. Tel pemeHus 3a-|I11K-13-3yB
Jaqy I1K-14-3yB
3.2 Tema. 3MeHeHMe TeMTOPU3NUECKUX CBOMCTB| 5 2 4 2 IIpopabotka sexkunonnoro|Koncmekr nex-|OIIK-7 - 3yB
MaTepualoB IPH YBIAKHEHUM. J[BHKEHUE Bilaru Matepuana m. 6. Pemenue|uuit u pesynpra-|I1K-1-3yB
gyepe3 CIOUCThIE MaTepHalIbl. 3ajad. Tel pemeHus 3a-|I11K-13-3yB
Jaq I1K-14-3yB
Hroro no pazneay 3 5 | 4 8/11 4
Hroro no nucuunmnxe 5 |18 36/121 17  |KoHcnexT JieKuuii v pe- IMpomexyrou- |OIIK-7 -3yB
LICHHbIE 321241 HbIii KOHTpOab ([IK-1-3yB
3auyer [1K-13-3yB
I1K-14-3yB




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Jlns pelieHust NpeayCMOTPEHHBIX BUAOB yu4eOHOH paboThl IpU M3YYEHUH AUCLUI-
bl «TexHu4yeckas TEIJIOTEXHUKa» B KauyecTBe 0O0pa3oBaTEIbHBIX TEXHOJOTHHA HCIIOJIb3Y-
I0TCS KaK TPaJAULIMOHHBIE, TAK U MOAYJIBHO - KOMIIETEHTHOCTHBIE TEXHOJIOIHH.

LenssmMu 00pazoBaTeIbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUHN SBIISIOTCS:

- AKTUBU3UPOBAHHME MBILUIEHUS 00Yy4arOLINXCS;

- hopMHpOBaHUE UHTEpPECA K U3y4aeMOMY MaTepuay;

- pPa3BUTHE UHTEJUIEKTA U TBOPUECKUX CIIOCOOHOCTEH 00Yy4aroLIXCsl.

JIeKIIMOHHBIN MaTepual 3aKpeIuIsIeTCsl Ha MPAKTUYECKUX padoTax, e MPUMEHSETCS
COBMECTHas JIeSITEIbHOCTh CTYACHTOB B I'pyIIle, HAIpaBieHHAas Ha pelleHue oOIuel 3a1aun
IyTEM CJIO)KEHUS PE3Yy/IbTaTOB MHIWBUYaJbHOW pabOTHI WIEHOB rpynnsl. Jljis pa3BuTHs U
COBEPILEHCTBOBAHUSI KOMMYHUKATUBHBIX CIIOCOOHOCTEH CTYAEHTOB OPraHU3YIOTCS NpaKTH-
YEeCKHE 3aHATHS B BUJIE JUCKYCCHI, aHATM3a PEATbHBIX MPOOIEMHBIX CUTYAIMH U MEXIUCIIHU-
IUIMHApHBIX CBS3€M M3 pa3iauuHbIX oOjacTell B KOHTEKCTEe pemaemMoi 3axaun. llepenava He-
00XOAMMBIX TEOPETUYECKUX 3HAHWHA U (HOPMUPOBAHME MPEICTABICHHUNA MO KYypCY MPOMCXO-
JUT C IPUMEHEHUEM MYJIbTUMEAUHHOro o0opyaoBanus. Ha 3aHATHSIX BHEAPSIOTCS TakHe WH-
(opMaIMOHHBIE TEXHOJIOTHH, KaK HCIIOIb30BAaHHE Ha 3aHATHUSX JIEKTPOHHBIX M3JaHUH (UTEHUE
JEeKIUHA C MCIIOJIb30BaHUEM ClIAlI-NIpe3eHTalni, 3JIeKTPOHHOIO Kypca JeKIHH, rpapuueckux
00BEKTOB, BU/ICO- ayauo- MatepuaioB (depe3 MurepHer). CamocTosTenbHas paboTa CTUMYJIH-
pyeT CTYAEHTOB K CaMOCTOSITEIbHOU NMpopabOTKe TeM B IPOLECCE HANUCaHWs pedeparos,
HOJArOTOBKU K JHUCKYCCHUSAM, K KOHTPOJIbHBIM pabOoTaM M TECTHPOBAHUIO. DTambl NO3HABa-
TENBHOU AEATEIBbHOCTH CTYACHTOB IIPEIIOJAraloT IOCIEI0BATEIBHO IOCTAHOBKY HHTEpE-
cyrollei ux npoo6yieMsl, BBIIBUKEHNUE TMIIOTE3 IIPU €€ PEIIeHUH, BBIPAKEHUE PEIIEHUs THII0-
T€3bl HAYYHBIM SI3bIKOM, a TaKXKe pean3alusi MpoayKTa B BHJE€ MyOIMYHOTO BBICTYILIEHUS,
JIOKJIa1a UK npe3eHTanuu. KoppekTHpoBKH 00pa30BaTeNbHOIO MpoLecca MPOXOIUT C  HUC-
N0JIb30BaHNE OOPATHOM CBSI3U MEXy IpenojaBaTesieM U 0OydarolMMUCS Ha KOHCYJbTallU-
AX, @ TAKXKE IIPU TEKYILLEM U IIPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOAMYeCKOe o0ecleyeHrne CaMOCTOSITeIbHOMH PadoThl 00y4YaroLUXCsl

Hepeuenb 60NPOCO6 RO memam 3aHAmMUA 0713 CamMoCmoaAmebHoll paﬁombt:

1. CnocoObl nepeHoca TemIoThl, UX OCHOBHbIE 3aKOHOMEPHOCTH.

KakoB MexaHH3M npoliecca TEIIONPOBOAHOCTH B ra3ax, )KUJKOCTSAX U TBEP/bIX Bellle-
cTBax?

[TonsiTHE TeMIepaTypHOTO MOJIS.

®duznyeckas CyIIHOCTh Ipolecca epeHoca TeMmIOThl TEMIONPOBOIHOCTHIO.
CdopmynupyiiTe OCHOBHOH 3aKOH TETJIONPOBOIHOCTH.

Yrto HazpiBaeTcsa KOA(D(PHUIIMEHTOM TEIIONPOBOTHOCTH, €0 Pa3MepHOCTh, 0003HaUE-
HUE.

Kak 3aBucHT KO GUIHEHT TEIUIONPOBOJHOCTH OT TEMIIEPATYPhI?

JuddepennmanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH.

VYcnoBUs 0AHO3HAYHOCTH AJISL TPOLECCOB TEILIONPOBOIHOCTH.

10. B xakux ciaydasx Tpedyercs 3a7aHie Ha4aJlbHBIX YCIOBH?

11. Kak 3afaroTcs rpaHuyHble yciioBus 1 pona?

12. Kak 3a7aroTcs rpaHHYHBIC YCIOBUS 2 poja?

13. Kak 3afatoTcs rpaHHyYHbIE YCIOBHS 3 poja?

14. Kak 3agatoTcs rpaHiYHbIE yCcIoBuUsA 4 poaa?

15. Kakoii TernoBoii pex1M Ha3bIBA€TCS CTAIMOHAPHBIM?

16. 3anucary auddepeHnnaTbHOe ypaBHEHHWE TETUIONPOBOIHOCTH [IJISI CTAIMOHAPHOTO

ook w N
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pexuma.
3akoH HeroToHa — Puxmana.

Hamucats hopmyiy i onpeeseHus TEIIOBOTO TOTOKa Yepe3 TUIOCKYIO OJTHOCIIO-
HYIO CTEHKY.

Hanwucars ¢gopmyny Uit onpeneneHus TEIIOBOTO MOTOKA IUIOCKOW MHOTOCIIOMHOM
CTEHKH.

Kak omnpenensiercsi TEIIOBOM MOTOK MPU CTAMOHAPHOM TEILUIOBOM PEKHMME U Tpa-
HUYHBIX YCIOBUAX 3 poAa ISl IIIOCKOW CTEHKHU?

KaxoB 3akoH pacnpeneneHusi TeMIepaTyphl MO TOJIIUHE OJHOCIONHON IIMIIMHAPUY -
CKOMW CTE€HKH?

Uto moHMMaeTcs Mo mpoeccoM Terionepeaaun?

Yem oTauyaercs Temionepenaya oT TeImooTIauu?

UYewm otiinuaercs o ot K?

KoaddunmenT remnonepenayu sl IIOCKOH CTEHKU.

KoadduimenT teronepenadu Uisl MITAHAPAICCKON CTEHKH.

UYro npezacraBiseT co0oil BHYTpEHHEE TEIIOBOE COMPOTUBICHHE?

MeTto1bl HHTEHCU(UKALIUN TETUIOTICPEIadH.

[Inockasi cTanbHasi CTEHKA ¢ OJIHOM CTOPOHBI OMBIBAETCSl ABIMOBBIMH ra3aMHu, C APY-
roif — Booit. C Kakoil CTOPOHBI CIIEIYeT BHIMOJIHUTH OpEOPEHNE CTEHKH, YTOOBI YBE-
JUYUTH TeIuionepeaady?

[TonsiTHe HECTAIMOHAPHOTO TEIJIOBOTO PEKUMA.

3anucats nuddepeHipanbHoe ypaBHEHHE TEIIONPOBOIHOCTH JJIsi HECTAI[HIOHAPHOTO
pexuma.

Uro Ha3biBaeTcs KOA(DPHUIMEHTOM TEeMIEpaTypONpPOBOJAHOCTH, €r0 pPa3MEpHOCTH,
obo3HavycHHE, (HPU3HUECKUN CMBICI?

[TonsiTre 6e3pa3MepHOl TEMIIEpaTypHhl.

Uucno buo, ero puznyeckuit cMbICI.

®opmyina u pusnueckuit cmpica yrcia Oypee.

CyTp rpadoaHaIMTHUECKOTO METO/Ia pacyeTa Ipollecca HarpeBa TEPMUUYECKH Mac-
CUBHBIX Tell (C HTOMOLIBI0 HOMOTPAMM).

Kaxkue Tena Ha3bIBalOTCS TEPMUYECKH MACCUBHBIMU?

Xapakrtep pacnpeeneHus: TeMIlepaTypbl BHYTPU TEPMUUYECKHA MAaCCUBHOTO Tea.
Kaxue Tena Ha3bIBalOTCS TEPMUYECKH TOHKUMU?

[Toka3zaTe pacnpeneneHue TeMnepaTypbl BHyTPH TEPMUUECKH TOHKOTO Tela.

B kakux cpegax Bo3MOKHA KOHBEKIIHS?

Kakue BuIbI KOHBEKTUBHOTO TEMJI000MEHA BaM U3BECTHBI?

Kaxkue Teninodusnyueckne cBOWCTBA KUIKOCTEH BaM U3BECTHBI?

YTO moHUMAaETCs MO/ BA3KOCTBIO AKUIKOCTH, KAKHE BUbI BA3KOCTH BAM U3BECTHBI?
®DakTOPHI, BIUSAIONINE HA KOHBEKTUBHBIN TETJIOOOMEH.

Pexxumbl qBUKEHUS KUKOCTH.

Kax mpoucxoauT nepeHoc TemioThl B IAMUHAPHOM U TYpOYJI€HTHOM MOTOKax?
CdopmynupyiiTe OCHOBHOHM 3aKOH KOHBEKTHBHOTO TETNIOOOMEHA (TETIO0TJa49u KOH-
BEKITHEH ).

Koadduiment termnoornaun, ero Guandeckuii CMbICI, 0003HAUYEHUE U PA3MEPHOCTD.
Ot xakux ¢pakTOpOB OH 3aBUCUT?

Yem 00ycrioBIeHA BBIHYKICHHAS KOHBEKIIUS?

Yucia mogo0us MporeccoB KOHBEKTUBHOTO TEIIO0OMeHa, MX (PU3UIECKUN CMBICIT.
Omnpenensronye u onpeaensieMble Yrciia Mo100usl.

Yucno Pelinonbaca, ero pu3nyecKkuii CMBICT.

UYro xapakTtepusyet uncio HyccenbTa, ero pusmdeckuii cMbici?

[TonsiTHE IMHAMUYECKOTO MOIPAHUYHOTO CIIOS.

[ToHsiTHE TEMIOBOTO MOTPAHUYHOTO CIIOSI.
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3.

OT 4ero 3aBUCUT COOTHOIIIEHUE TONIIUH AUHAMHYECKOTO U TEIUIOBOTO IMOTPAaHUYHBIX
cinoes?

OOuwmii BUA ypaBHEHHs MOAOOMS, WCHOJIB3YEMOTrO U pacueTa TEIyIOOTHaud IpU
BBIHY>KJICHHOI KOHBEKLIMH.

Kakoe uncno mogo0us xapakTepu3yeT BBIHYKICHHYIO KOHBEKITHIO?

B KakuX CIydasx B ypaBHEHHE 110100us BBoguTcs nonpaska (Prx/ Pre)®® u uto ona
YUUTHIBACT?

OCOOEeHHOCTH TEIJIOOTIaul KalleJIbHBIX JKUIKOCTEH 10 CPaBHEHMIO € TEIIOOTAaden
ra3os.

Kputnueckoe 3HaueHne uncia PeitHobica pu TEUSHUH KUIKOCTEH B TpyOax.
®uznyeckas nIpupojia npolecca TEIO0TJauU IIPU CBOOOIHOM KOHBEKIIUH.

@DaKTOpbI, BAUAIOIINE HA UHTEHCUBHOCTH TEIUIOOTAAYH ITPH CBOOOIHON KOHBEKIUH.
Kakoe urcio mogo0us xapakTepusyeT CBOOOIHYIO0 KOHBEKIIUIO?

Kak onpenensiercs pexxuM ABHKEHUS IPU CBOOOIHOM KOHBEKIUH?

UYucno I'pacroda, ero puzndeckuii CMBICIL.

OOuwmii BUA ypaBHEHMs MOAOOMS, HMCHOJIB3YyEeMOro JUIsl pacueTa TeIIoOTHaud IpU
CBOOOHON KOHBEKLIUU.

dusnueckas CyIHOCTh Ipoliecca TeIIOBOro U3IyYEeHHUS.

Jaiite onpenenenre NoriouaTeabHON ClI0OCOOHOCTU U CTETIEHN YEPHOTHI.

Jaiite onpeneneHe CueKTpaabHON HHTEHCUBHOCTH U3JIy4eHHUS.

[ToHsATHE COOCTBEHHOTO M3ITYUCHHUSL.

[TonsiTHE OTpakaTeNbHOM CIOCOOHOCTH TEa.

CBs13bp MEX 1y NOTJIOUIATEIbHOM, OTpaXaTeIbHOM U MPOITYCKATEIbHON CLIOCOOHOCTHIO
Tena.

[Tonsitne 3¢ppeKTUBHOTO TEIIOBOTO M3My4YeHHUs. YeM OHO OTIMYaeTCs OT COOCTBEH-
HOTO U3JTy4eHHUs?

[TonsiTve pe3yabTUPYIOLIETO U3ITYUECHHUS.

Yemy paBeH KO3PPUIHUEHT U3TydeHUs abCOMOTHO YepHOro tena? Yto oH BblpaxaeT?
Kakue noBepxHocTH ABIsit0TCA a0COI0THO OenbiMu? Kakue - 3epkanbHbIMU?

Kakue Tena MOXXHO cUMTaTh cepbIMU?

Uro Takoe k03¢ PpULUEHT U3TydeHUs ?

Coopmynupyiite 3akon Credana-bosnbliMana (OCHOBHOM 3aKOH TEMJIOBOTO M3ITyye-
HUs).

KakoBo nBM)XeHUE BIIaru 4epe3 CJIOUCThIE MaTepUabl?

. Uto Takoe BIaXHBIA BO3YX?
. B Kakux ciyyasix IpOUCXOJIUT YBIAKHEHHE, a B KAKUX OCYILIEHHE MaTepHaoB?

Hepeueub eonpocos 014 3auema
Yto Takoe TCIIOIMIPOBOJHOCTD U €€ MCXAHU3M IICpCAavdn TEIJIOTHI?

[Tnockas creHka, cocTosmias U3 Meau ¢ Kod(p(UIMEHTOM TEIUIONPOBOAHOCTH
A=360 B1/m-K, umeer tonmuny 10 cMm. Temneparypa Ha MOBEPXHOCTSIX CTEHKU te1=70
°C, t2=20 °C. OnpenenuTth IMIOTHOCTh TEIJIOBOTO TOTOKA (, BT/MZ, MpU CTaIMOHAP-
HOM IIpoliecce Mepeaadn TerIOThI.

Yro xapakTepuzyer KO3QPUIMEHT TeIIONPOBOAHOCTH?

Ompenenuth K03hdummeHT TermionpoBoaHocty A, Br/m-K mamotHoro Kupmu-
ya npu temneparype t=25 °C, eciu ero 3aBUCMMOCTb OT TEMIIEPATypbl BbIpaXkacTcs
BbIpakeHrem A=0,84+0,6- 10°-1.

Kakue nyti nHTeHCH(UKAIIUH TETUIONepeiaul BCTPEUYaroTcs?
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Onpenenuts K03()PUIMEHT TerUIonepenayd yepe3 IIOCKYI0 CTEHKY IUIOoIa-
meio 1 M2 IIpU TPOXOKIACHUU yepe3 Hee TerioBoro noroka Q=250 B, npu temnepa-
TypHOM Harnope At=20 °C.

Uro xapakrepusyeT Kod(pPHUIMEHT TeIUIoNepeadn U Kak ero Onpeaenstor?

B nporecce Temmonepeaaun yepe3 MEAHYIO TUIOCKYIO CTEHKY TomuHoi 6=10
cM ¢ kod(hdummuentom TerutonpoBogHoctd A=360 Bt/mM-K, ompenenuth MHTEHCHB-
HOCTh TEIUIONepeadr 4Yepe3 CTCHKY (K03 dHUIMEeHT Terutonepenayn), ecim kodpdu-
IIMEHTHI TETUIOOTIauu ¢ 00enux CTOpoH a1=20 BT/MZ‘K, =8 Br1/M*-K COOTBETCTBEHHO.
Yro xapakTepuszyeT KO3QPUIUEHT TEIUI00T1aun?

Onpenenutb K03()PUIHEHT TEIIO0TAaYH OT IJIOCKOM CTEHKH C TeMIIepaTypoit
t=20 °C B okpyxawIIyo cpeay ¢ Temreparypoi t,=-10 °C npu mIoTHOCTH TeIIo-
Boro noroka =300 Br/M°.

Kakue BUIbI TEMJIONPOBOJHOCTU PA3INYAIOT, IPUBECTH IPUMEPBI.

Onpenenuth BpeMsi HarpeBasi CTAIbHOM 3arOTOBKH T, C, TOIIIUHON 20=250 MM,
ecim uncio Oypee FO=2, npu ko3 Pummente remmeparypornpoBogroctu a=0,76- 10”7
M2/c.

Kakue Tena Ha3pIBaIOTCS TEPMUUYECKH MACCUBHBIMM M TEPMHUYECKH TOHKHMH, B YEM
otiuuue?

Omnpenenuth urciao buo Bi s cTeHsl cocTosIIel U3 KpacHOro KUPIUYa C Te-
monpoBoaHocTh A=0,67 Btr/m-K, TommmHoi 26=600 MM, ecnu ko3P PHUIIUEHT TerIo-
oraaud 0=15 Br/m*K.

UYro BiMsieT HAa MHTEHCUBHOCTH MpoIiecca Nepeayr TeIIOThl TeIUIONPOBOIHOCTHIO?

Onpenenuth TeMIEpaTypHbIN HAmop B cTeHKe ToimuHou 6=600 MM, cocTosi-
el U3 KpacHOTo KMPIUYa, €CIM TeMIepaTypbl Ha moBepxHocTsX t=70 °C, t=20 °C
COOTBETCTBEHHO.

UTto Takoe KOHBEKIMS U €€ MEXaHU3MbI IIepejaul TEIIOThI?

OnpenenuTth MIOTHOCTH TEIUIOBOTO MOTOKA OT IUIOCKOM CTEHKH C TeMIepary-
poii t=20 °C B okpyXarIIyto cpeay ¢ Temreparypoi t,=-15 °C, ecim ko3 dunment
TermiooTaayn a=16 Br/m?-K.

Kaxkue Buib1 KOHBEKITUHU CYIIECTBYIOT?

Omnpenenuts unciao PeitHonbaca Re mpu o0TeKaHWM TUTACTHHBI JUIHHON =5 M
CyxuM Bo3ayxoM npu temmneparype t=30 °C co ckopocTbio W=2 m/c, eciu Kodppuiu-
€HT KHHEMaTHYECKOM BSA3KOCTH paBeH v=16- 10 M?/c.

B yem oTinune cBOOOIHOM KOHBEKIIUU OT BHIHYKICHHOM?

Omnpenenuts yucno I'pacroda Gr ams cyxoro Bo3ayxa ¢ temmnepaTrypoit t=60
°C, KHHEMaTHYeCKOH BA3KOCTbIO V=18,97- 10 M%/c ¢ MOBEPXHOCTH IIJIACTUHBI JJIMHON
|=2 M, npu TemnieparypHom Hanope At=20 °C.

UYro xapakrepusyet yncio HyccenbTa u ero poib B poleccax rerooomeHa?

Omnpenenuts unciao Hyccenbra NU mpu TemooOMeHe TBepAOHM IMIIOCKOH Mo-
BEPXHOCTH JUTHHOH |1=3 M ¢ OKpy»Xaroleil cpeoii COCTOSIICH 13 CYXOro BO3AyXa MpH
temneparype t,=0 °C m K03(pPUIMEHTOM TEIIONPOBOIHOCTH A=2,44" 10? Br/m'K.
KoaddunmenT remnnootnayn B okpysxarouryto cpeny o=20 Br/m* K.

JIjig Kakux 1enel UCToNb3yI0TCs SMINPUYECKHE YPAaBHEHUS! KOHBEKTUBHOCTH TEILIO-
o6mena Buaa Nu=c-Re"-Pr™?
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Omnpenenutp ynciao HyccenpTa mpu TypOyJIEeHTHOM OOTEKaHWM TIJIOCKOM TO-
BEPXHOCTH IIOTOKOM CYXOro Bo3ayxa npu uucie PeitHonpaca Re=15000 u uuncie
[Mpannrns Pr=0,701.

Uro Takoe U3IIyueHUs U €r0 MEXaHU3MBI TerIo00MeHa?

OnpenenuTh MIOTHOCTh TEIJIOBOTO MOTOKA MAJArOIIEro Ha TUIOCKYIO MOBEPX-
HOCTB CO CTeNeHbI0 YepHOTHI £€=0,8 u Temmeparypoii 1,=20 °C, eciu Temreparypa u3-
nygaroriero oobekta 1;=120 °C.

Yro takoe KO3(UIMEHT MOTIOUICHNSA?

Onpenenuth KO3OPUITUEHT MOTIIONMIEHUS A IS MPO3pavHOro Tena ¢ Kodhdu-
nueHToMm orpaxenus R=0,1.

Kak BBIMNIAOUT OCHOBHOE ypaBHEHHE TeIUIONEpenayd W KaKhe BETUYUHBI B ce0s
BKJIFOYAeT?

Onpenenuts IOTHOCTH TEIUIOBOTO MoToka Q, BT, mpu nepenaye TemnoTsl ue-
pe3 MUIMHAPUYECKYIO CTEHKY Iomaapio F=2 M%, KOO DULHEHTOM TeILIonepenayn
k=10 Br/m* K, npu Temreparypaom Hamope At=50 °C.

Kak BrusieT Ha TEIIOBOH MOTOK M3IYYCHUS MEXKY TapauIeIbHBIMUA MTOBEPXHOCTIMU
HaJu4ue dKpaHa?

OnpenenuTh MOTIOMATeIFHYIO CIIOCOOHOCTh TBEPIBIX OBEPXHOCTEH ¢ KOA(-
¢unuentamu noriomenus Ai;=0,5 u A,=0,8, ecnu Mexay HUMU IOMECTUTH dKpaH C
MOTJIOIIATENIHLHOM cIOCOOHOCTRIO A,=0,5.

Kakomy 3akoHy MOTUUHSETCS pacipe/Ie]ICHHE TEMIIEPATYP B TUIOCKOH CTCHKE?

I'padmyecku ompenenuth Temneparypsl {; u tC2 Ha MOBEPXHOCTSIX IUIOCKOMN
CTCHKH TONIIUHOW 0=60 MM, €clii TeMIieparypa BHYTPH CTCHKHU pacrpeielieHa cie-
IyromuM obpa3om:

Tonmmna, MM Temneparypa, °C
0,25-6 60
0,5-6 40
0,756 20

UYro xapakrepusyet yncio [IpanaTis u kak ero onpenenstor?

Onpenenuts uncno Ipanaris ans cyxoro Bo3ayxa npu temneparype t=30 °C,
eciu

KO3 PHUIHNEHT KMHEMAaTHUYeCKOH BSI3KOCTHU paBEH v=16-10"° m?/c, K023 punu-
€HT TEIUIONPOBOJHOCTU A=2,67: 107 Br/M°K, wu3o0apnas Temnnoemkocts c¢,=1005
Jbx/xr-K, mnotHocts p=1,165 K/,
Uro xapakrepusyer uncio Oypbe U Kakue BETHUHHBI B ce0s BKIII0YaeT?

Omnpenenutsd yncio Oypre Mpu HArpeBaHuM Tena ¢ KodddunueHrom Temmepa-
TypomnposoxrocTr a=0,76-10" M?/c, TommmHoi 28=600 MM, B TedeHne =1 uac.




7 OueHo4YHbIe cpeACTBA 1JIsl MPOBeAeHUs] IPOMEKYTOYHOM aTTeCTAllUM

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:
a) [Inanupyemble pe3yabTaThl 00yUEHUS U OLIEHOYHBIE CPEJICTBA AJI IPOBEICHUS IPOMEXKYTOUYHON aTTECTALIUU.
0) [Topsimok mpoBeACHUS TPOMEKYTOUHOM aTTECTAIH, TIOKA3ATeIN U KPUTEPUU OIICHUBAHMSI.

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO'lHOﬁ aTTecTaluu.

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHUs

O1neHOYHBIC CPEACTBA

OIIK-7 cnnocoOHOCTHIO BHIABUTH €CTECTBEHHOHAYYHYIO CY

IIHOCTH MP00JieM, BOSHUKAIOIIUX B X0/e NPodeccCHOHAIbHOI 1esiTeIbHOCTH, NP HU-

BJIeYb UX ISl pellleHUsl COOTBETCTBYIOIINI (PU3HKO-MaTeMaTHYeCKHIl annapar

3HaTh

CootBercTBYyIOLIMNI ¢uzuko-
MaTeMaTHYeCKUH ammapar TEeXHUYECKOM
TETUIOTEXHUKH

ONoGaRwWNE

10.
11.
12.
13.

14.
15.

Hepeuenb KOHmMPOJIbHbIX 60NPOCO6

JuddepennnanbHoe ypaBHEHHE TEIIONPOBOAHOCTH.

VYcnoBus 0IHO3HAYHOCTH JJIs1 IPOLIECCOB TEIIONPOBOAHOCTH.

B kakux cimydasx TpeOyercs 3aJJaHie HauyaJIbHBIX YCIOBUI?

Kak 3amarotcst rpannunbie ycinosus 1 pona?

Kak 3agaroTcs rpanuuHble ycinoBus 2 poja?

Kak 3amarorcst rpanuunbie ycinosus 3 ponaa?

Kak 3agarorcs rpannuHnsle ycinosus 4 poga?

3anucate AuQdepeHnnanbHoe ypaBHEHHE TEIJIONPOBOJIHOCTU Jis CTallOHAp-
HOT'O peXHuma.

3anucate AuddepeHnraibHOoe ypaBHEHUE TEIUIONPOBOJIHOCTH JUIsl HECTaluo-
HapHOI'O PEKUMa.

[TonsTre 6e3pa3MepHO TEMIIEPATYPHI.

Yucno buo, ero puznueckuii cMpIci.

®opmyna u pusndeckuii cMpicn yncna Oypobe.

CyTtb rpadoaHaIMTHYECKOr0 METOJa pacueTa Mpoliecca HarpeBa TEPMUUYECKH
MAaCCHUBHBIX TeJ (C TTOMOIIBI0 HOMOTPaMM).

XapakTep pacnpeneneHus TeMIepaTypbl BHyTpU TEPMUYECKH MAaCCUBHOTO TEa.
Iloka3ate pacnpeneneHue TeMIeparypsl BHyTpH TEPMAYECKH TOHKOIO Tea.




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHbIE CPECTBA
KOMIIETEHIIUH

16. Kak nporcxoauT nepeHoc TemIoThl B JAMUHAPHOM U TYpOYJIEHTHOM IOTOKaX?

17. ChopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHBHOTO TEIUIOOOMEHA (TEIIOOTAa4YH
KOHBEKIIHEH ).

18. Koadpumment Temnmoornauu, ero Gpu3ndecKuid CMBICT, 0003HAYEHUE U pa3Mep-
HOCTh. OT Kakux (PakTOpOB OH 3aBUCHUT?

19. Yucna momoOus MpOIECCOB KOHBEKTUBHOTO TEIIOOOMEHa, WX (PU3MUYecKHid
CMBICIL.

20. Onpenenstoniye u onpeaesieMble Ynuciia Mog00wHs..

21. Yucno Peitnonbca, ero GU3UYECKUd CMBICI.

22. Yro xapakrepusyer ynciao Hyccenbra, ero ¢pusudeckuii cMpIci?

23. O0muil BUA ypaBHEHMs IOJ00Us, MCIIOJIB3YEMOIo JJs pacueTa TEIUI00TJauu
MIPH BBIHY)KJICHHON KOHBEKIINH.

24. Kakoe 4uciio 1noaoous XxapakTepu3yeT BbIHYKICHHYIO KOHBEKLIUIO?

25. B kakux ciydasx B ypaBHEHHE MOA0OHsS BBOIWTCS morpaBka (Prk/ Prc)o’25 "
YTO OHA YYUTHIBAET?

26. ®uznveckas nNprupojaa mporecca TeI00TAaYH MPH CBOOOTHON KOHBEKITUH.

27. ®akTophl, BIUAIOLIME Ha WHTEHCUBHOCTh TEIJIOOTIA4YM MPH CBOOOAHON KOH-
BEKIIUH.

28. Yucno I'pacroga, ero pu3nveckuit CMbICI.

29. OOt BU ypaBHEHHS TOJO0MS, UCIOIB3YEeMOIO JUIsl pacdyera TeIruIoO0Taaun
pu cBOOOTHON KOHBEKIIHUH.

30. dusuveckas CyIHOCTh MPOIIecca TEIIOBOTO W3JTYICHUS.

31. CBs13p MEXIy MOTJIOIMIATENBHOM, OTpaXaTeIbHOM U MPOMYCKaTEIbHOM cr1oco0-
HOCTBIO Tela.

32. Chopmynupyiite 3akon Credana-boiapiMana (OCHOBHOM 3aKOH TEIUIOBOTO M3-
JTy4yeHus).

YMeTh BeisBiasate cymHocTh mpobiem B xone | Ilpumep tembr Nel

npoeCCHOHATLHON IESTENbHOCTH B 00-

HecrannoHapHas TerionpoBOIHOCTh




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

JIACTH TEXHHUYECKOH TEIIJIOTEXHUKH

Merannndeckas 3aroToBka, uMeromiasi (GopMy IIacTUHbI (HUIMHJpA) HEOrpaHHU-
YCHHOW JUTMHBI, TOJIIUHON 28 (MU TuaMeTpoM 2ro), ¢ Ha4allbHOM TeMIeparypoi to,
HarpeBaeTcsl B IIe4d, TeMIEparypa KOTOPOM tK MOJAEPKUBAETCS MMOCTOSHHOM, 10 KO-
HEYHOM TeMIIepaTypsl 10 OCH 3aroTOBKH t1l KOH.. CunTast JIMHY 3arOTOBKHU OO0JbILIOHN 110
CPaBHEHHUIO C TOJIIMHOMN (MU IUaMETPOM), OIIPEIEIUTD:

Bpems HarpeBaHus1 3arOTOBKH /10 33/IaHHOM KOHEYHOW TEMIIEPaTypshl;

TemmepaTypsl Ha OCH U TOBEPXHOCTHU 3arOTOBKH JIJISl Pa3IMYHBIX MOMEHTOB BPEMEHH (C
HCI0JIb30BaHNEM HoMorpamm bynpuna);

Pacnpenenenue temnepaTypbl IO TOJIIMHE 3arOTOBKH JJIS UETIPEX MOMEHTOB BPEMEHHU
(c UCIIOJIb30BAaHUEM aHATUTUYECKUX (PopMyI);

KomnunuecTBo TemaoTel, MOABEICHHOE K TEIy B TEUEHHE BCEro Mepuoja HarpeBaHus (Ha
IM2 MOBEPXHOCTH IJIACTUHBI WJIK HA | M ITTUHBI LIMJIMHIPA);

ITo pesynbraram pacyeToB 1.2 # .3 MOCTPOUTH rpauKu.

Bnanets

HaBbikamu pemeHuss mpobieMm mpodec-
CHOHAIBLHOMI ACATCIIBHOCTH C NIPUMCHCHU-
eM  (pHU3MKO-MaTeMaTHUECKOro —armrmapara
TEXHUYECKOU TEINIOTEXHUKU

Beimonusiercst pacuet, 0000111eHNE SKCIEPUMEHTAIBHBIX JAHHBIX U MOJTy4YeHHUE 3a-
BHCHMOCTEN C IPUMEHEHUEM COOTBETCTBYIOLIETO MaTeMaTHYECKOT0 anmnapara.

ITpumep:

1IOPAJ]OK OBPABOTKH U IIPE/[CTABJIEHUA MATEPHAJIA

1. HaliTu cpeanue 3Ha4eHMs TEMIIEPATYypPBI I KaKIOW U3 TOYEK CTEHKH: 1, 2,... 9.

2. IToctpouTs rpaduk B KOOPAUHATAX t - X, TI€ X - KOOPJWHATA; OHA OMPEICIISICTCS
paccTossHUEM OT Hayaja OCH a0CIMCC O TOYKH, COOTBETCTBYIOIIEH MECTY YCTaHOBKH
Tepmornapsl. [IpoBecT npsiMble TMHAN Yepe3 TOUKH 1,2,3 B OHOCIIOWHON CTEHKE; Yepes
To4kH 4,5,6, a TakKe 4epe3 TOUKU 7,8,9 - B IBYXCIOHHOU CTeHKe (00pa3er] mOCTPOSHHS
rpaduka npencrasieH Ha puc. 1).

Jlnist onpeniesieHus] TeMIIEpaTypbl BHYTPEHHEH MOBEPXHOCTH 00EUX CTEHOK tyy U
tem2 HYXHO IPOJOJDKUTH TMHUK A 1 B 110 nepeceuenus ¢ opauHaron x = 0; 11 onpe-
JIeTICHHsI TeMIIepaTypbl HapYKHOW TTOBEPXHOCTU OIHOCIOWHON CTeHKH tH1 HeoOXoaumMo
MPOAOKUTH JIMHUIO A 10 TpaHUIlbl X = 65 MM, a Uil ONpeAesIeHUs] TeMIeparypbl Ha-
PYKHOM MOBEPXHOCTH IBYXCIOHHON CTEHKH ty - TMHUI0 C HE0OXOAMMO MPOJOJIKHUTD 110
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rpanuubl X = 130 Mm.
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Puc. 1. Pacnpenenenue temneparypsl O TONIIUHE
OJIHO- Y IBYXCJIOMHOM CTEHOK

Temneparypa Ha rpaHulle pasziena JIByX KUPIHUYEH TEOPETUYECKU JOJKHA OBITh
OJIMHAKOBOM JUI IIAMOTHOIO M MAarHe3UTOBOTO KUpHHU4eH (trpm = trpy) U COOTBETCTBO-
BaTh Touke nepecedenust tuHuid B u C. Ecnum B pesynbrare onbiTa 3TOro He MOJTy4HU-
JIOCh, HAJI0 BBISIBUTH BO3MOXKHBIE IPUUMHBI HECOBIIAACHHUS.

3. OnpenenuTs CpeTHUE TEMITEPATyPhl OJHOCIOWHON CTEHKH M KaXXI0To CJIos (Ma-
Tepuaa) IByXCIOWHOW CTEHKH KaK CpeHHe apudMeTHIeCKue.
£, =05(t,, +1,)

fMZ = O'S(t
t., =05, +t,)

rae tep = O’S(tep.w + tep.M) ,
trp.w- TEMIIEpATypa MOBEPXHOCTH IIAMOTHOTO KHPIHMYA HA TPAHHUIE C MarHE3MTO-

BbBIM KHPITUYOM;

JI11s1 oMHOCIONHOM CTEHKU

6H2

G +1
JInst IByXCIOMHOW CTEHKHU o)
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trpr - TEMIIEpaTypa MOBEPXHOCTU MArH€3MTOBOI'O KHpIIMYa Ha I'paHUIC C IaMOT-
HBIM KHPIIUMYOM.
4, Onpez[eJme 3HaA4YCHUA KOS(b(bI/II_II/IeHTOB TCIIOIIPOBOAHOCTH MArHe€3uTOBOI'O

KI/IpHI/I‘Ia I10 t’”l Hu t“"’z U HIaMOTHOTI'O 11O tmz , COOTBCTCTBYIOH_[I/IG ux CpeI[HI/IM TeMHepa—
Typam
A = 4,65 —1.7%10-3%  Briw*K ;
dumr = 0,84 + 0,6%10-3% | Br/m*K.
5. OHpez[eJII/ITL IINIOTHOCTBH TCIIJIIOBOI'O ITOTOKA, HepeﬂaBaeMoro qepeB CTeHKy TCII-

JIOTIPOBOAHOCTBIO:
JUISL OTHOCJIONHOM CTEeHKHU 0 popmyme

qt — tenl _tH1
é‘,w /ﬂ’,u -
JUISL IByXCIIOMHOMN CTEHKH 1O (opMyIie

t@HZ — tHZ

qt:5

w 5]”
i + —
A A

w Mo
1

6. OHpeI[eJ'II/ITL MOTEpHU TCIUIOTBI U3JTYYCHUCM (uz;. ¢ HAPYIKHBIX HOBerHOCTCﬁ,

HCIIOJIB3Yys YPAaBHCHUC
qum c-0 10 100

rie  Co=15,67 Br/M2:-K4 — xoa¢dduiyeHT u3nydeHus: abCoIOTHO YEPHOTO TeNa;

€ . crenenn YepHOTHI CTEHKH (B JJaHHOU paboTe € = 0,8);

Ta 1 T — aGcomoTHBIE TEMITepaTyphbl HAPYKHOW MOBEPXHOCTH OTHOCIOWHOU M
JIBYXCJIOWHOM CTEHOK U OKpYyxkarouiei cpenbl, K.

Hns onnocnorinoi crenku TH = TH1 ; qys aByxcnoitHoit T = TH2 ;

7. Onpenenuts uncio nonodus I'pacroga
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gl’®
GI’ =—2,8At
1%

)
rae 9. YCKOPEHUE CUJIbI TAKECTH, 9 = 9,81 m/c2 ;
|- ONpPENEAIOMUNA pasMep (IUIsI TOPU3OHTAIBHBIX TIJIOCKUX MOBEPXHOCTEH 3TO

pa3Mep MEHbIIEH CTOPOHBI), I = 0,115 m;
L - KO3pUIHMEHT KHHEMAaTHYECKOW BA3KOCTH BO3IyXa, M2/C; ONpEAENseTcs II0
TeMIIeparype MOrpaHuYHOro CI0s
trc = 0,5(t1 + tk);

B TeMIepaTypHbIid k03(pPHUIHeHT 00BEMHOTO paclIupenus, rpaa-1;

p= Ti B 273l+t :
JUIs Ta30B e e

At = tH - K — pa3HOCTh TEMIIEPaTyp Hapy>KHOW MOBEPXHOCTU CTEHKH U OKpY-
Karolei cpeasl, rpa.

8. Uucno nonobus Ilpanaris Pr ompenenuTs mpu Temmeparype HOTPAaHUYHOTO
ciios tmc .

9. Paccumnrars uncno Hyccenbra mo ypaBHeHHIO TI0100MsI
Nu=c(Gr-Pr)"¢e
)
rae 3HaueHud "C" u "n" - koHCTaHThI, 3aBucsme oT komruiekca (Gr-Pr); onu npu-
BeneHbl B Ta0. 1 [punoxenust [B) 2];
€ - TONPaBOYHBIN KOAPPUIIUEHT.
Tak kak TemnooTAaomas MTOBEPXHOCTh O0pallieHa KBEPXY, TO B YpaBHEHHE MOJ0-
Oust BBOAMTCSH TONpaBKa € = 1,3, TO ecTh MOy4eHHOE N0 pacueTy 3HaueHne Nu (1im o )
yBennuuBaercst Ha 30 %.
3nauenus uncna [Ipanamist Pr, kuHeMaTnyeckoit BSI3KOCTH L U KO3 PUIIUEHTA Te-

IUTONPOBOAHOCTH A JJIS BO3/AyXa MPH Pa3IUYHBIX TEMIIepaTypax MpHUBEICHBI B Ta0I. 2
IIpunoxenus.

10. Onpegenuth K0dHPHUITMEHT TEMIO0TAaYH CBOOOTHON KOHBEKIIMEH O U3 YhCia
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Hyccenbra A

a, :Nu%

11. Omnpenenuth NMOTEPU TEIIOTHI KOHBEKLUMEH (K [UIsl OIHO- U JBYXCIOWHOHN
CTEHKHM 110 3aKoHy HproToHa - Puxmana
qK =aK‘ (tH _t.’HC)

12. BeIuMCINTE CyMMapHBIE [TOTEPU TEIJIOTHI ¢ HAPYKHOW NMOBEPXHOCTU OJHO- U

JIBYXCIIOMHOW CTEHOK
qZ = qum + qzc
1. CpaBHHUTbH NOJTY4YEHHBIE PE3YbTAThI, IPEJCTABUB UX B TAOJHIIE.
CpaBHEHHE pe3yabTaTOB ONBITA

CreHnka T1I0THOCTE TEIIOBOTO MOTOKA, BT/M” [Torpemnocts
OT[1aBaeMOro B [epeIaBacMoro BHYTPU|TI0  OTHOIIIE-
armochepy CTEHKUTEILIONPOBOHOCTHIO | HuUtO K qt, %
KOHBEKLIMEHN U qt

ARTINUOAITIAAN.

OnHocioiiHas

JByxcnoiiHas

IIK-1 3nanuemM HOpMATHBHOM 0a3bI B 00/1aCTH MHKEHEPHBIX M3bICKAHUH, IPHUHIIMIIOB IPOCKTHPOBAHMS 31aHUI, COOPY/KEHU I, HHKEHEPHBIX
cHCTeM U 000py10BaHNsl, IVIAHHPOBKH U 3aCTPOHKH HACETECHHBIX MeCT.

3HaTh

HopmaTtuBHyto 0a3y NpUHIMIIOB IMPOEKTH-
pOBaHMSI 3[IaHUM, COOPYKECHHM, HHXKEHEp-
HBIX CHCTEM M TEIJIOTEXHUUYECKOTO 000-
pyaoBaHUs

Ilepeuenv mem u 3a0anuil

=

CriocoOsI epeHoca TEeIIOTh, UX OCHOBHBIE 3aKOHOMEPHOCTH.

2. KakoB MexaHW3M Ipoliecca TEIJIONMPOBOTHOCTH B Ta3ax, JKUIKOCTIX U TBEPIBIX
BellecTBax?

[TonsiTHE TeMIepaTypHOTO MOJIS.

®duznueckas CyIHOCTh Ipoliecca MepeHoca TeIIOThl TEIIONPOBOIHOCTHIO.
ChopmynupyiiTe OCHOBHOM 3aKOH TETUIONPOBOTHOCTH.

ok ow
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6. Uro HazpiBaeTcst K03()(PUIMEHTOM TEIIONPOBOAHOCTH, €r0 Pa3MEPHOCTh, 000-

3HA4YCHUC.

7. Kak 3aBucuT K03()(HUIIUESHT TEIIIONPOBOIHOCTH OT TeMIIepaTyphl?
8. Huddepennmanbsaoe ypaBHEHHE TEIUIONPOBOIHOCTH.
9. YcnoBusi 0AHO3HAYHOCTHU IS IPOLIECCOB TEIIJIONPOBOTHOCTH.

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.
23.
24,
25.
26.
27.
28.
29.

B kakux cinyuasx TpeOyeTcs 3aJaHrue HavyalbHbIX YCIOBUA?

Kak 3apmarotcs rpannunsie ycnosus 1 pona?

Kak 3amaroTcst rpanuuHbie ycioBus 2 pojaa?

Kak 3apmarotcs rpannunsble ycnosus 3 poaa?

Kak 3amarotcst rpannunbie ycinoBus 4 ponaa?

Kaxkoii TenoBoi pexuM Ha3bIBA€TCS CTAlMOHAPHBIM?

3anucarh nuddepeHaibHOe ypaBHEHHE TEIUIONPOBOAHOCTH AJIs CTallMOHAp-
HOT'O peXHuMma.

3akon HeroToHa — Puxmana.

Hanucats ¢popmyny 1 onpeaeneHus TEIIOBOro MOTOKa Yepe3 TIOCKYI0 OJTHO-
CIIOMHYIO CTEHKY.

Hanucats hopmyny st onpeneneHus: TeMIOBOrO MOTOKA TIOCKOH MHOTOCION-
HOW CTEHKH.

Kak onpenensiercss TemioBoM MOTOK MPU CTAIMOHAPHOM TEIJIOBOM PEKUME U
TPAHUYHBIX YCIOBUAX 3 poJa AJIsl INIOCKOM CTEHKH?

KaxkoB 3akoH pacnpeneneHus TeMIepaTypsl M0 TOJIIUHE OJHOCIOWHOMN IHIJINH-
JPUYECKON CTEHKU?

UTo nmoHuMaeTcs noj npoueccoM Terionepeaadn?

Uewm oTnuyaeTcs Teruionepeaada oT TeIIooTaaun?

Uewm otnuuaercs o ot K?

Koaddumment Tennonepenaun 1j1s TUIOCKOM CTEHKH.

KoaddunmenT remnonepenayn s MUIAHAPUYECKON CTEHKH.

Urto npeacTasisieT co00il BHYTPEHHEE TEIJIOBOE COMTPOTHBIICHHE?

MeTo 161 UHTEHCU(DUKALIMY TETUIOTIepeIayu.

[Inockas cranpHas CTEHKA ¢ OJHOM CTOPOHBI OMBIBA€TCS JBIMOBBIMH ra3aMH, €
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30.
31.

32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.

49.

50.
51,

npyroi — Bojoil. C KakoW CTOPOHBI CJIEAYET BBIMOJHUTH OpeOpEeHUE CTEHKH,
9TOOBI YBEIMYUTH TEILIONEpeaaqy?

[ToHsTHE HECTAIIMOHAPHOTO TEIIOBOTO PEXKUMA.

3anucatpy auddepeHnnaIbHOe YpaBHEHHE TEIJIONPOBOTHOCTH ISl HECTAIUO-
HapHOTO PEeKUMA.

Uro HazpBaeTcsi KOA(QUIMEHTOM TEMIIEPaTypOIPOBOJAHOCTH, €r0 pa3Mep-
HOCTb, 0003Ha4YeHHE, (PU3UUECKUN CMBICT?

[TonsTue 6e3pazMepHOll TEMIIEPATYPHI.

Yucno buo, ero ¢pu3ndeckuii CMBICI.

®opmyna u puznueckuii cmpic ynciaa Dypoe.

Cytb rpad0aHaTUTHYECKOTO0 METOAA pacyeTa Mpoliecca HarpeBa TEPMHYECKH
MAaCCHUBHBIX TeJl (C TOMOIIbI0O HOMOTPAMM).

Kaxkue Tena Ha3pIBalOTCSI TEPMUUECKH MAaCCUBHBIMU?

XapakTep pacrpeesneHus: TeMrnepaTypbl BHyTpU TEPMUYECKH MAaCCUBHOTO Tea.
Kaxkue Tena Ha3pIBalOTCS TEPMUUECKH TOHKUMU?

[Tokazatp pacnpeneneHue TeMrepaTypbl BHyTpyU TEPMUYECKH TOHKOTO TeJa.

B kakux cpengax BO3MOKHa KOHBEKLUA?

Kaxue Buibl KOHBEKTUBHOT'O TEMJIO000MEHA BaM U3BECTHBI?

Kakue Tennodusnueckue cBoicTBa )KUAKOCTEH BaM N3BECTHBI?

Uro noHUMaeTcs Mo BA3KOCThIO )KUJIKOCTH, KaKU€ BHUJIbI BI3KOCTH BaM H3BECT-
HBI?

@DaxTopHl, BAUSIIOUINE HA KOHBEKTUBHBIN TEINIOOOMEH.

Pexxumbl IBUKEHUS KUTKOCTH.

Kak npouncxoaut nepeHoc TeriaoThl B JaMUHAPHOM U TYpOYJIE€HTHOM MOTOKAX?
CdhopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTUBHOI'O TEIUIOOOMEHA (TEIUIO0TAAYH
KOHBEKIIHEH ).

Koadduuuent remnoornaun, ero Gpu3nueckuii cMbICi, 0003HaUCHHE U pa3Mep-
HOCTh. OT Kakux (paKTOpOB OH 3aBUCHUT?

YeMm 00ycioBI€HA BBIHYKCHHAS KOHBEKIIUA?

Uucma mogobusi mpoIeccoB KOHBEKTUBHOTO TEIUIOOOMEHa, WX (Pu3ndYecKuid




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

52.
53.
54.
55.
56.
S7.

58.

59.
60.

61.

62.
63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

CMBICIL.
Omnpexensitomye 1 onpeaessieMble Yrcia moao0ous.

UYucno Pelinonbaca, ero pu3nyeckuii CMBICI.

UYro xapakrepusyet uncio Hyccenbra, ero ¢pusndeckuii cMpIci?

[loHsATHE TMHAMUYECKOTO TOIPAHUYHOTO CIIOA.

[ToHsITHE TEMIOBOrO NOTPAHUYHOTO CIIOS.

OT yero 3aBUCUT COOTHOLIEHUE TOJIIIMH AUHAMUYECKOTO M TEIJIOBOrO IMOrpa-
HUYHBIX CJIOCB?

OOwmuit BUI ypaBHEHUS MOJOOMSI, UCIIOJIB3YEMOTo AJisl pacuera TEeIIOOTIauyu
MIPU BBIHY>KJIEHHON KOHBEKITUH.

Kakoe uncno mogo6usi xapakTepusyeT BbIHYXIEHHYIO KOHBEKIUIO?

B kakux ciydasx B ypaBHEHHE TMOA00Ms BBOAUTCS mompaBka (Prxk/ Prc)o’25 u
YTO OHA YYUTHIBAET?

Oco0eHHOCTH TEeIUIO0TAaul KaleabHBIX KMJIKOCTEH 10 CpPaBHEHHUIO C TEIUIOOT-
Jadei ra3oB.

Kputnueckoe 3HaueHne uncia PeliHonbaca pu TEUSHUH KUKOCTEN B TpyOax.
duznyeckas Mpupojia mpoiiecca TErI00Ta4U MPH CBOOOTHOM KOHBEKIIHH.
@axTophl, BIUAIONIME HA WHTEHCHUBHOCTH TEIUIOOTIA4M MpPU CBOOOJHOM KOH-
BEKIUU.

Kaxkoe uncno momooust xapakreprsyeT CBOOOIHYI0 KOHBEKITHIO?

Kak omnpenensieTcst pexxuM IBHKEHUS TPU CBOOOTHON KOHBEKIIUHN?

UYucno I'pacroda, ero puznueckuit cmMbici.

OOmuit BUI ypaBHEHUS MOJOOMsS, MCIIONB3YyEeMOTO IS pacueTa TeIIO0TIauu
IIpH CBOOOTHOM KOHBEKIIHH.

dusznyeckas CyIHOCTb NPOIECCA TEIUIOBOTO U3ITYUEHHUS.

JlaiiTe onpeneneHune moriomaTeIbHON CITOCOOHOCTH U CTETIEHU YEPHOTHI.
JlaiiTe onpeneneHue CrieKTpaJlbHOW HHTEHCUBHOCTH U3JIy4CHUS.

[ToHsiTHE COOCTBEHHOTO U3ITYUYECHHUS.

[TonsaTHe oTpaxkarenbHOM CIOCOOHOCTH Tea.

CBs13b MEXIY TMOTJIONIATEIHHOM, OTpaKaTEIIbHOW M MPOIYCKAaTEeILHON CITOCO0-
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75.

76.
77.

78.
79.
80.
81.

82.
83.
84.

HOCTBIO TeJa.

[onsarue 3pPeKTUBHOTO TEIUIOBOTO U3NTydeHUs. YeM OHO OTIMYaeTCst OT COOCT-
BEHHOTO U3Ty4YeHHUs?

[TonsATHE PE3yABTHPYIOUIETO U3TyYCHHUS.

Uemy paBeH kK03()PUIMEHT U3IIydeHus: aOCOIIOTHO YyepHoro Tena? UTto oH BBI-
paxaet?

Kakue moBepxHOCTH SIBIISIIOTCS a0COMOTHO OenbiMu? Kakue - 3epKanbHbIMU?
Kakue Tena MOXKHO cUMTaTh CEPhIMU?

Uro Takoe ko3 HULUEHT U3nydeHus?

Chopmynupyitte 3axkoH Credana-bonbiiMana (OCHOBHOM 3aKOH TEIUIOBOTO H3-
Ty4eHus).

KakoBo nBMXeHUE BIIard 4epe3 CIOUCTHIE MaTEePHaIbI?

UTo Takoe BIIaXHbII BO3AYyX?

B kakux ciydasix IpOMCXOJUT YBIA)KHEHHUE, a B KAKUX OCYIIEHUE MaTepHAIIOB?

YMmeTs

[IpumeHsTh (QyHIAMEHTAIbHBIE OCHOBBI
TEXHUYECKOH TEIIOTEXHUKH NPU peIIeHUH
npodeccuoHaNbHBIX 3a7ad B o0nactu
NPUHIUIIOB NMPOEKTUPOBAHMS 3JaHUHU, CO-
OpY’KE€HUH, HMHKEHEPHBIX CUCTEM U 000py-
JIOBaHUS

1.

3AIAYA. OKOHHBIN CTEKJIONMAKET COCTOUT M3 TPEX CJIOEB CTEKJIa TOJIIUHON 10
4 MM xaxzabli. Mexay cTekiiaMyu HaxoJSATCS CIOM CyXOro HETOJBUKHOIO BO3-
nyxa tonuuHo 10 mwm. [lnomaas moBepxHOCTH OKHA 3 M2, PasHocTh TeMIepa-
Typ Ha BHEIIHMX MTOBEPXHOCTAX cTeKoJ 30 °c. Onpenennuts NOTEpHU TEIUIOTHI Ye-
pe3 OKHO, ecii KOd(PPUIIMEHTHI TETUIOMPOBOIHOCTH CTeKIa A = 0,74 Bt/m K,
BO3IIYXa Aggsy = 2,45 ‘102 Br/ MK.

3AIAYA. OnpenenuTs MIOTHOCTH TEIJIOBOTO MOTOKA ((, BT/MZ) B TIpolecce Te-
IUIONepeayy OT JABIMOBBIX ra30B K KUIAIIEH MapOBOASHOM CMecH Yepe3 CTallb-
HYIO CTEHKY TOJIIMHON & = 8 MM. Temmeparypa rasos t; = 1000 °C, Temmepary-
pa cmecu t; = 200 oC. Koadduuuent remnoorsauu ot ra3os k creHke op = 40
BT/MZ'K, OT CTEHKH K MapoBOJISTHON cMecH oy = 4000 BT/MZ'K, kod(urmeHT Te-
wionpoBogHoCcTH cTeHkU A = 40 Br/M'K. PaccunraTth Takxke TeMnepaTypbl CTCH-
KM ¢ 00eux cTopoH t; u te.
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3. 3AJTAYA: Kakyroo TONIHMHY TOJDKHA MUMETh M3OJISIIUSA, €CIM €€ HAJIOXKHUTh Ha
IJIOCKYIO CTAbHYIO CTEHKY TOMIIMHON 20 MM, 4TOOBI TEIUIOBBIE TOTEPH YMCHbB-
IIWIKCH B JBa pa3a. KoaddunueHnt remmonpoBogHocTr ctanmu Ay = 40 Br/m K, a
MaTepuana u3omanuu A, = 0,125 Br/m K, koaddunuent rerooraauu ¢ oqHoH
CTOPOHBI CTeHKH 01 = 500 Br/m? K, a ¢ gpyroii oz = 80 Br/M® K.

4. 3AJIAYA. Ilo uyrynHomy TpyOomnpoBoay auamerpoM Oz =50 mM, d; = 44 Mmm
JBUKETCA nap ¢ Temneparypoit 315 oC. KoaddumumenT rermooraaun ot napa K
Tpyoe oy =120 Br/m® K. Temneparypa okpyxatoiiero Bosayxa 20 oc, kodhu-
LHEHT TeruooTaauu oy = 12 Br/m? K. Haiitu TeruioBsie MOTEPH, €CITU TPYOO-
MIPOBOJT U30JIMPOBAH CJIOEM MeHOIIaMOTa & = 50 MM. A pepomamora= 0,3 BT/M K, A
ayryua = 90 B1/M K.

5. 3AJIAYA. JIns yMeHbIIIEHUS TOTEPh TEIIOTHI OT MApONPOBOa JuamMeTpoM Oy =
25 MM TpeararoTcs HM30JSAIUOHHBIE MaTepuaibl: acbect A = 0,151 Bt/mK,
crexnoBara A = 0,047 Br/m'K. Kakoii marepuan ueisecooOpa3Hee NpUHSTH B Ka-
‘leCTBCZI/ISOJ'ISII_II/II/I, ecnu K0d(pPUIMEHT TEeII00TAaYr K OKpYKarollei cpene oy =
8 Bt/Mm“K.

Bnanets

OcHoBaMHM TPHUHIMIIOB TMPOEKTUPOBAHUS
3/1aHUH, COOPYKEHUH, WHXKEHEPHBIX CHC-
TEM U 000PYAOBAHUS C TEINIOTEXHUYECKOU
TOYKH 3pPEHHUS

IIpumep Tembr Nel
HecranunonapHast TenaonpoBOJHOCTh

Merannuueckasi 3aroToBka, uMeromias ¢opMy IIacTUHbI (UIMHIPA) HEOIPaHHU-
YEHHOM JJTMHBI, TOJIIUHON 20 (WM TUaMeTpoM 2ro), ¢ HayallbHOW TeMiepaTypoi to,
HarpeBaeTcsl B Me4H, TemrepaTypa KOTOpOHl t MOAIEp:KUBAETCS MOCTOSIHHOM, O KO-
HEYHOM TeMIepaTyphbl 110 OCH 3aTOTOBKH t1l KOH.. CunTas JJIMHY 3aroTOBKH OOJIBIION 10
CPaBHEHHUIO C TOJIIMHOMN (UM IUaMETPOM), OIPEIEIIUTD:
Bpewms HarpeBaHus 3arOTOBKH 10 33JaHHON KOHEYHOU TEMIIEPATypBhl;
Temmneparypsl Ha OCH U TOBEPXHOCTHU 3arOTOBKH JUISl Pa3JIMUHBIX MOMEHTOB BPEMEHH (C
HCII0JIb30BaHNEM HOMorpammMm bynpuna);
Pacnipenienenre TeMneparypsl 10 TOJINUHE 3arOTOBKHU I YETBIPEX MOMEHTOB BPEMEHHU
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(C UCTIONIb30BaHUEM AaHATMUTHYECKUX (POPMYI);

KonuyecTBo TEIIOTHI, MOIBEACHHOE K TEJIy B TEUEHUE BCErO IMepHoja HarpeBaHus (Ha
1M2 MOBEpXHOCTH TUTACTHHBI HJIM Ha | M JUTHHBI IWJIHHPA);

[1o pe3ynbraram pacyeToB 1.2 U 1.3 TOCTPOUTH I'paUKH.

IIK-13 3nanueM npaBu/I M TEXHOJOIHIi MOHTAKa, HAJIAIKH, HCHIBITAHUSA M CAAYH B IKCILUIyaTAIMIO KOHCTPYKUMA, HHKEHEPHBIX CHCTEM M

000py/10BaHNSI CTPOUTEIbHBIX 00bEKTOB.

3Hath OyHIaMEHTANbHBIE TOJIOKEHHUS] TEeXHUYE-
CKOM TEIUIOTEXHUKH U METOAbI TCINNIOTEX-
HUYECKOT0 OCYIICCTBICHHS MOHTaXa, Ha-
JJaJKH, UCHOBITAHHUA U CAa4YW B OKCILIyaTa-
U0 KOHCTPYKIIHN, HUHKEHEPHBIX CUCTEM U
000pyTIOBaHUS CTPOUTEIBHBIX O0OBEKTOB.

Ilepeuenv mem u 3a0anuii

N

o ks

Crnioco0bl niepeHoca TeII0Thl, X OCHOBHbBIE 3aKOHOMEPHOCTH.

KakoB MexaHu3M mporiecca TEIIONPOBOAHOCTH B ra3ax, KUAKOCTIX M TBEPABIX
BeIleCcTBax?

[TonsiTHE TEeMIEpaTypHOTO MOJS.

®duznyeckas CyIHOCTh IpoIecca EPeHOca TEMIOThI TEMIONPOBOIHOCTHIO.
CdopmynupyiiTe OCHOBHOM 3aKOH TETIOMPOBOIHOCTH.

Uto Ha3zwiBaeTcs KOAGOUIIMEHTOM TEIUIOMPOBOIHOCTH, €T0 Pa3MEPHOCTh, 000-
3HauCHUE.

Kak 3aBucuT K03 UIIMEHT TEIIONPOBOAHOCTH OT TEMIIEPATyphl?
JuddepennnansHoe ypaBHEHNE TETIONPOBOIHOCTH.

VYcnoBus 0HO3HAYHOCTH JJIS1 IPOLIECCOB TEIIONPOBOAHOCTH.

. B xakux cioydasx tpeOyercs 3aaHue HaYaIbHBIX YCIOBHA?

. Kak 3amarorcsa rpannunblie yciosus 1 poga?

. Kak 3anarotcst rpannuHble ycnoBus 2 poga?

. Kak 3anmarorcs rpannynblie ycioBus 3 poja?

. Kak 3anarorcst rpannunble ycnosus 4 poga?

. Kako# TennoBoi pexuM Ha3bIBA€TCS CTAlMOHAPHBIM?

. 3anucarp nuddepeHaIbHoe ypaBHEHHE TEIUIONPOBOAHOCTH Ul CTAIl[HOHAp-

HOTO PeKUMA.

. 3akon Hrrorona — Puxmamna.
. Harucarp popmyny muist onpeeseHust TermIoBOro MoTOKa Yepe3 MIOCKYI0 OHO-
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19.

20.

21.

22.
23.
24,
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.
35.
36.

37.
38.
39.

CJIOMHYIO CTECHKY.

Hanucats hopmyy utst onpeaeneHus: TeIIOBOroO MOTOKa TNIOCKOH MHOTOCIIOH-
HOW CTEHKH.

Kak omnpenensiercss TEmIOBOM MOTOK MPHU CTAIIHOHAPHOM TEIUIOBOM PEXKUME U
TPAaHUYHBIX YCIOBUSAX 3 poJia AJisl INIOCKOM CTEHKU?

KakoB 3akoH pacnpenesieHusi TEMIIEPATYpPhI 110 TOJIIIMHE OJHOCIONHON LUJIMH-
JPUYECKON CTEHKHU?

Uto nmoHmuMaeTcs 1o mporeccom Terionepeaadn’?

Uem oTnuyaeTcs Temionepeaayda oT TemiooTaauu?

Uewm otnuuaercs o ot K?

KoaddunmenT rennonepenayn s MIOCKON CTEHKH.

Koaddunment Tennonepenaun 1j1s MUIHHAPAYECKON CTEHKH.

Uro npenctasiser co0oil BHYTpEHHEE TEIIOBOE COMPOTHBICHUE?

Mertoapl MHTeHCU(DUKALIUN TETIIOTepeIadH.

[Inockas cranbHasi CTEHKA ¢ OJIHOM CTOPOHBI OMBIBAETCS ABIMOBBIMU T'a3aMH, C
npyroit — Bogoi. C Kakoil CTOPOHBI CJEIyeT BBIIOJHUTH OpEOpEHUE CTEHKH,
YTOOBI YBENIUYUTH TEILJIoNepenaqy?

[TonsTHE HECTaIMOHAPHOTO TETJIOBOTO PEXXKHUMA.

3anucate nuddepeHanpHoe ypaBHEHHE TEIUIONPOBOAHOCTH AJII HECTaIUO-
HapHOTO PEeKUMA.

Uro HazwpiBaeTcs KOX(P(GUIMEHTOM TEMIEPaTypONpPOBOAHOCTH, €ro pa3mep-
HOCTh, 0003HaueHNe, (GU3NIECKUN CMBICIT?

[TonsTre 6Ge3pa3MepHOl TEMIIEpaTypH.

UYucno buo, ero puznyeckuii CMbICI.

®opmyna u puznueckuit cmpica yncia Oypoe.

Cytp rpadoaHATUTHYECKOTO METOJa pacdera Mpoliecca HarpeBa TEPMHYECKHU
MAaCCHUBHBIX TeJ (C MTOMOIIbI0 HOMOTPamMm).

Kakue Tena Ha3pIBatOTCSI TEPMUYECKH MAaCCUBHBIMU?

XapakTtep pacnpeescHus: TeMIepaTypbl BHyTPYU TEPMUUYECKHA MACCUBHOTO TEa.
Kaxkune Tena Ha3pIBalOTCS] TEPMUYECKH TOHKUMU?
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40.
41.
42.
43.
44,

45,
46.
47.
48.

49.

50.
51.

52.
53.
54,
55.
56.
57.

58.

59.
60.

61.

[TokaszaTe pacnpeneneHue Temneparypsl BHyTpU TEPMUYECKH TOHKOTO Tea.

B kakux cpenax BO3MOKHA KOHBEKLUS?

Kakue Buibl KOHBEKTUBHOTO TEIJIO0OMEHA BaM U3BECTHBI?

Kakwue termnodu3ndeckre CBONCTBA )KUIKOCTECH BaM U3BECTHBI?

Uto noHUMaeTcst o BA3KOCTBIO KUJIKOCTH, KAKHE BUbI BI3KOCTH BaM M3BECT-
HBI?

@DaxTOpHI, BAUSIONINE HA KOHBEKTUBHBIN TEINIOOOMEH.

Pexxumbl IBMKEHUS KUTKOCTH.

Kak npoucxoaut nepeHoc TeraoThl B JaMUHAPHOM U TYpOYJIEHTHOM MOTOKAX?
ChopmynupyiiTe OCHOBHOH 3aKOH KOHBEKTHBHOTO TEIIOOOMEHA (TETUIOOT aun
KOHBEKIIHEH ).

Koadpdunument rennootaaun, ero Gpusndeckuii cMpicia, 0003HaUYEHUE U pazMep-
HOCTh. OT Kakux (aKTOpPOB OH 3aBUCHUT?

Uem 00ycioBieHa BbIHYK/I€HHAs! KOHBEKLINs?

Yucna monoOusi MpoLEcCOB KOHBEKTHMBHOIO TEIUIOOOMEHa, UX (PU3NYECKUN
CMBICII.

Omnpeaenstomye 1 onpeaessieMble Yrcia noaoous.

Uucno Pelinomnbaca, ero pu3nyeckuii CMbICI.

UYro xapakrepusyet yncio Hyccenbra, ero ¢puzndeckuit cMpICi?

[ToHsITHE TUHAMUYECKOTO TOTPAHUYHOTO CIIOS.

[ToHsATHE TEMIOBOrO NOTPAHUYHOTO CIIOS.

OT 4ero 3aBHCHUT COOTHOIIEHHE TOJIIIMH JTUHAMHUYECKOIO M TEIJIOBOrO Morpa-
HUYHBIX CJIOEB?

OO6mmit BUI ypaBHEHUS MOAO00WS, MCIOIL3YEMOTO JJIS pacuera TeIUIOOTaauu
MIPU BBIHY>KJIEHHON KOHBEKIUU.

Kaxoe uncno nogo6ust xapakTepusyeT BbIHYK/IEHHYIO KOHBEKIUIO?

B kakux ciydasx B ypaBHEHHE N000us BBoauTCs mnomnpaska (Prk/ Prc)
YTO OHA YYUTHIBAECT?

OCOOEHHOCTH TEIJIOOTIaul KalelbHBIX JKUAKOCTEH M0 CPaBHEHUIO C TEIUIOOT-
ader ra3os.

0,25
)51
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62.
63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

75.

76.
77.

78.
79.
80.
81.

82.
83.
84.

Kputnueckoe 3HaueHue uncia PeliHonbaca Mpy TEUSHUH KUJIKOCTEH B TpyOax.
dusnueckas npupo/ia Mporecca TEII00TAaYH MPHU CBOOOTHON KOHBEKIIHH.
@DaxTophl, BIUAIONIME HA WHTEHCHUBHOCTh TEIUIOOTAAa4YH MpPU CBOOOJHOM KOH-
BEKIIUH.

Kakoe uncno mogo6ust xapakrepusyer CBOOOIHYIO0 KOHBEKIIUIO?

Kaxk onpenensiercs pexxum ABHKEHUS TPU CBOOOHOM KOHBEKIIMH?

Yucno ['pacroda, ero GpusndecKuii CMbICIL.

OO6mwmit BUI ypaBHEHHUs MOAOOHMS, MCIOIL3YEMOTO JUIsl pacuera TeII00TIauyu
MIpH CBOOOTHOM KOHBEKITHH.

duznyeckas CyIHOCTh NPOIECCA TEIIOBOTO U3ITYUEHHUS.

Jlaiite onpeseneHne NOrIoMaTeIbHOM CIIOCOOHOCTH M CTETIEHU YEPHOTHI.
Jlaiite onpeneneHne CneKTpaabHOW HHTEHCUBHOCTH U3JTYYEHUS.

[ToHsiTHE COOCTBEHHOTO H3ITYUCHHUS.

[TonsiTHE OTpaXxaTenbHOM CIIOCOOHOCTH Tea.

CBsi3p MeXIy MOTJIOMIATENbHOM, OTpaykaTeNbHON U MPOIyCKaTeNbHON CrOC00-
HOCTBIO TEJa.

[TonsTre 3(pPeKTUBHOTO TEIIIOBOTO U3IydeHHUs. YeM OHO OTIMYaeTcs OT COOCT-
BEHHOT'O M3JTy4YeHUs1?

[loHsATHE PE3YNBTUPYIOLIETO U3TYUEHUS.

Uemy paBeH k0dhHUIMEHT U3TydeHUus abCOMOTHO YepHOTO Tena? UTo OH BHI-
paxaer?

Kaxue noBepxHOCTH SIBIISIIOTCS aOCOM0THO OenbiMu? Kakue - 3epKanbHbIMU?
Kaxkue Tena MOXHO cuuTaTh CepbIMu?

Uro Takoe ko3¢ HULHMEHT U3TydeHus?

Chopmynupyiite 3akoH Credana-bonpiimana (OCHOBHOHM 3aKOH TEIJIOBOTO H3-
JTy4yeHus).

KakoBo nBukeHue Biaru 4yepe3 CIOUCThIE MaTepUabl?

Uto Takoe BIAKHBIN BO3YyX?

B kakux ciayyasx mpoUCXOIUT YBIAKHEHHUE, a B KAKUX OCYIIEHHE MAaTepUaIoB?




CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMIIETEHINH
YMmeTh [IpumeHaATh (QyHIaMEHTAIbHBIE TTOJIOXKE- 3AIAYA. OKOHHBIN CTEKJIONAKET COCTOUT M3 TPEX CJIOEB CTEKJIA TOJIIUHOMN MO

HUSl TEXHUYECKON TEIUIOTEXHUKH U PEIIaTh
MOCTABJICHHBIC 3aJ1a49M JIJIS1 OCYIIICCTBICHUS
MOHTaa, HAJAIKH, UCIBITAHAS U COAYX B
IKCIUTYaTalluil0 KOHCTPYKIMH, WHXXEHEP-
HBIX CHCTEM M OOOpYIOBaHHUS CTPOUTEIIb-
HBIX O0OBEKTOB.

4 MM kaxabli. Mexay cTekiiaMy HaxoJsATCS CIOM CyXOro HENOJBUHOIO BO3-
nyxa tonmuHaon 10 mwm. Ilnomank noBepXxHOCTH OKHa 3 M%. PasHOCTS TeMrepa-
Typ Ha BHEIIHUX MTOBEPXHOCTAX cTeKkos 30 oC. Onpenenutpb MOTEPU TEIUIOTHI Ye-
pe3 OKHO, eciii KO(PPHUIIMEHTHI TETUIONMPOBOIHOCTH CTeKIa A = 0,74 Bt/m K,
BO3IYXa Agosy = 2,45 102 Bt/ MK.

3AJIAYA. OmnpenenauTs MIOTHOCTh TEMJIOBOTO MOTOKA ((, BT/MZ) B Mpoliecce Te-
TUTONIepeIadrl OT JBIMOBBIX Ta30B K KHILIICH MTAPOBOASHON CMECH Yepe3 CTallb-
HYIO CTEHKY ToimuHo# 6 = 8 mm. Temnepatypa razos t; = 1000 °c, TeMIepary-
pa cmect t; = 200 °C. Koa(uupeHT TemiooTia4n oT ra3oB K creHke oy = 40
Br/M*K, OT CTeHKH K napoBoJIIHON cMecH oy = 4000 Br/M*K, KOX(PUITUEHT Te-
mionpoBogHocTu creHku A = 40 Br/M'K. Paccunrates Takke TeMiieparypbl CTE€H-
KH ¢ 00enx cTOpoH L u ;.

3ATAYA: Kakyro TONIMHY JOJKHA UMETh M30JISIIUS, €CIM €€ HAJIOXKHUTh Ha
TJIOCKYIO CTAJIbHYIO CTEHKY TOMMUHON 20 MM, 4TOOBI TEIJIOBBIE TIOTEPU YMEHb-
HIMIIUCh B ABa pasa. Koadduuument remnonpoBogHoctu cramu A, = 40 Br/m K, a
Marepuana m3omauuu A, = 0,125 Br/m K, xoaddumuenT temmoornauu ¢ oaHoM
CTOPOHBI CTEHKH 01 = 500 Br/M’ K, ac apyrou ap = 80 Br/m* K.

3AIAYA. ITo uyrynHOMY TpyOOmpoBoay auameTpoM Oy = 50 MM, di = 44 mm
JBHKETCS ap ¢ remneparypou 315 oC. Koaddunument rennooraauu ot napa
Tpyde oq =120 Br/m? K. Temmnepatypa okpysxatoiero Bozayxa 20 °c, k03 Ppu-
IUEHT TEIJIOOTAAYH op = 12 Br/m? K. HaiiTH TemoBsie MOTEPH, €CITU TPYOO-
MIPOBOJ] U30JUPOBAH CIIOEM MEHOIMIaMOTa 6 = 50 MM. A yegomamora= 0,3 BT/M K, A
ayryua = 90 B1/M K.

3ATAYA. [l yMEHbBIIEHHUS TOTEPh TEIUIOTH OT MapOINpoBoIa JuamMeTpom O, =
25 MM TpeIararoTcs H30JSAIMOHHBIE MaTepuainsl: acbect A = 0,151 Br/mK,




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPEICTBA
KOMIIETEHINH
crexioBata A = 0,047 Br/m'K. Kakoii matepuan nenecoodpa3Hee NpUHITH B Ka-
YEeCTBE U3OJISIHH, ecli KOd(D(DHUIIMEHT TEeIIO0TAauu K OKPYXKAIOIICH Cpee oy =
8 Br/m*K.
Brnaners OyHIAMEHTABHBIMEA  TTOJIOKCHUSIMH  TEX- BeimomnasieTcst pacyet, 0000meHNe IKCIIEPUMEHTAIBHBIX JAHHBIX U TIOTYYCHHE 3a-

HUYECKOW TCIUIOTEXHUKH M peIIaTh I10-
CTaBJICHHBIC 3aJla4ud ISl OCYIICCTBIICHUS
MOHTaXa, HAJAJKH, UCIBITAHAS U COAYX B
IKCIUTYaTalluil0 KOHCTPYKIMH, WHXXEHEP-
HBIX CHCTEM M OOOpYIOBaHHUS CTPOUTEIIb-
HBIX O0OBEKTOB.

BUCHMOCTEN ¢ IPUMEHEHUEM COOTBETCTBYIOLLETO MaTEMaTUYECKOTO anmapara.

ITpumep:

1IOPAJ]OK OBPABOTKH U IIPEJ/[CTABJIEHUA MATEPHAJIA

1. Haiitu cpeanue 3HaueHUs TEMIEPATyphl 175 KaKI0M U3 ToOYeK CTeHKH: 1, 2,... 9.

2. I[ToctpouTs Tpaduk B KOOpAMHATAX t - X, T/I€ X - KOOPAWHATA; OHA OTIPEIENIACTCS
paccTossHUEM OT Hayajga OCU a0CIMCC O TOYKU, COOTBETCTBYIOLIEH MECTY YCTaHOBKHU
Tepmonapsl. [IpoBecT npsMble TMHUYU Yepe3 TOUKU 1,2,3 B OHOCIOWHOM CTEHKE; uepe3
ToukH 4,5,6, a Taroke yepe3 Touku 7,8,9 - B ABYXCIIOHHON cTeHKe (0Opa3elr] moCTpOeHUs
rpaduka rnpencrasieH Ha puc. ).

Jlnist onpeniesieHusl TeMIIepaTypbl BHYTPEHHEH MOBEPXHOCTH 00EUX CTEHOK tyy U
tew2 HYXKHO IIpONOJDKUTH TMHUM A U B 10 nepeceuenus ¢ opaunaroil x = 0; aus onpe-
JIeNICHHsI TeMIIepaTypbl Hapy>KHOW TOBEPXHOCTU OHOCIOWHOM CTeHKH tH1 HeoOXoaumMo
MPOAOJKUTE JIMHUIO A 10 TpaHULIBI X = 65 MM, a JJIs ONpeAeNieHUs] TeMIepaTypbl Ha-
PYKHOM NMOBEPXHOCTH JBYXCIOHHON CTEHKH ty - TMHUIO C HE0OXOAUMO MPOAOIIKHUTE 710
rpasuiesl X = 130 mwm.
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Puc. 1. Pacnpenenenue temneparypsl O TONIIUHE
OJIHO- Y IBYXCJIOMHOM CTEHOK

Temneparypa Ha rpaHulle pa3iena JByX KUPIHUYEH TEOPETUUYECKH JI0JIKHA OBITh
OJIMHAKOBOM JUIl IIAMOTHOIO M MAarHe3UTOBOTO KUpHH4eH (trpm = trpy) U COOTBETCTBO-
BaTh Touke nepecedenust tuHuid B u C. Ecnum B pesynbrare onbiTa 3TOro HE MOIy4YHU-
JIOCh, HAJI0 BBIIBUTH BO3MOKHBIE IIPUYHMHBI HECOBIIAICHHUS.

3. OnpenenuTs CpeTHUE TEMITEPATyPhl OJHOCIOWHON CTEHKH M KaXXI0To CJIos (Ma-
Tepuaa) IByXCIOWHOW CTEeHKH KaK CpeHue apudMeTHIecKue.

t,=05(,,+t,)

tMZ = O'S(t
t,.=05(t, +t,,)
F)Ie tep = O’S(tep.w + tep.M) ,

tp.- TEMIIEpPATYPA MOBEPXHOCTH IIAMOTHOIO KMPIIMYa Ha T'PAHMIIE C MarHe3uTo-
BBIM KMPIIMYOM;

tp.m - TEMIEpaTypa MOBEPXHOCTU MAarHE3UTOBOIO KUPIIMYa HA IPAHUIIE C IIaMOT-
HBIM KHPITHYOM.

JI11s1 OMTHOCIONHOM CTEHKU
+ tzp)

6H2

J{nst IByXCIOMHOM CTEHKH
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4. Onpenenuth 3Ha4eHUs KO3(PYULMEHTOB TEIIONPOBOJHOCTH MAarHe3UTOBOIO
t t t
KUpIH4Ya 10 * U *? M MaMOTHOIO IO “?, COOTBETCTBYIOIIME UX CPEIHUM TEMIIEpa-
Typam
t
AM =4,65—-1,7*10-3"» . Br/Mm*K ;
t,
Am = 0,84 + 0,6%10-3 "« . Br/m*K.
5. OnpenenuTs MIOTHOCTH TEIJIOBOTO IOTOKA, MEPEAABAEMOI0 YEPE3 CTEHKY TEll-

JIOTIPOBOJTHOCTHIO:
JUISL OTHOCJIONHOM CTEHKHU 10 popmyre

q _ tenl _tH1
t é‘,w /ilw -
JUISL IByXCIIOMHON CTEHKH 1O (hopMyIie
t@HZ _tHZ
q = S S
Wy M
A, A

w Mo
1

6. OHpeI[eJ'II/ITL MOTEpU TCIUIOTBI U3JIYUYCHUCM (u3;. ¢ HAPYKHBIX HOBGpXHOCTCI’I,

HCIIOJIB3Yys YPAaBHCHUC
qum c-0 10 100

rie  Co=15,67 Br/M2-K4 — xoa¢ddunyeHT u3nydeHus: abCoIOTHO YEPHOTO TeNa;

€ . crenenn YEepHOTHI CTEHKH (B JaHHOU padoTe € = 0,8);

Ta u Tx — abconroTHBIE TeMIepaTypbl HApY>KHON MOBEPXHOCTH OJHOCIONHON U
JIByXCJIOWHOM CTEHOK U OKpYyXkatouiei cpenbl, K.

Hns onnocnoino crenku TH = THI ; qys aByxcnoitHoit TH = TH2 ;

7. Onpenenuts uncio nonodus I'pacroga
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gl’®
GI’ =—2,8At
1%

)
rae 9. YCKOPEHUE CUJIbI TAKECTH, 9 = 9,81 m/c2 ;
|- ONpENEAIOMUNA pa3Mep ()i TOPU3OHTAIBHBIX TUIOCKUX MOBEPXHOCTEH 3TO

pa3Mep MEHbIIEH CTOPOHBI), I = 0,115 m;
L - KO3(pPUIHEHT KHHEMAaTHYECKONW BA3KOCTH BO3AyXa, M2/C; Ompenensercs o
TeMIIeparype MOrpaHuYHOro CI0s
trc = 0,5(t1 + tk);

B TeMIepaTypHbIid K03(pPUIHEeHT 00BEMHOTO paclIupenus, rpai-1;

p= Ti B 273l+t :
JUIs Ta30B e e

At = tH - K — pa3HOCTh TEMIIEPaTyp Hapy>KHOW MOBEPXHOCTU CTEHKHU U OKpY-
Karolei cpeasl, rpa.

8. Uucno nonobus Ilpanaris Pr ompenenuTs mpu Temmeparype HOTPAaHUYHOTO
ciios tmc .

9. Paccumnrars uncno Hyccenbra mo ypaBHEHHIO TTOI00MS
Nu=c(Gr-Pr)"¢e
)
rae 3HaueHud "C" u "n" - koHCTaHThI, 3aBucsume oT komuiekca (Gr-Pr); onu npu-
BeneHbl B Ta0. 1 [punoxenust [B) 2];
€ - TONPaBOYHBIN KOAPPUIIUEHT.
Tak kak TemnooTAaomas MTOBEPXHOCTh O0pallieHa KBEPXY, TO B YpaBHEHHE MOJ0-
Oust BBOAMTCS TONpaBKa € = 1,3, TO ecTh MOMy4eHHOE N0 pacueTy 3HaueHne Nu (1im o )
yBennuuBaercst Ha 30 %.
3nauenus uncina [Ipannmisa Pr, kunemaTnueckoil BA3KOCTH L U KoddulmeHTa Te-

IUTONPOBOAHOCTH A JJIS BO3/AyXa MPH Pa3IUYHBIX TEMIIepaTypax MpHUBEICHBI B Ta0I. 2
[Ipunoxenus.

10. Onpegenuth K0dHPHUITMEHT TEMIO0TAaYH CBOOOTHON KOHBEKIIMEH O U3 YhCia
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Hyccenbra A

a, :Nu%

11. Omnpenenuth NMOTEPU TEIIOTHI KOHBEKLUMEH (K [UIsl OIHO- U JBYXCIOWHOHN
CTEHKHM 110 3aKoHy HproToHa - Puxmana
qK =aK‘ (tH _t.’HC)

12. BeIYMCINTE CyMMapHBIE [TOTEPU TEIJIOTHI ¢ HAPYKHOW NOBEPXHOCTU OAHO- U

JIBYXCIIOMHOW CTEHOK
qZ = qum + qzc
2. CpaBHUTH MOyYEHHBIE PE3YIBTATHI, IPEICTABUB UX B TAOJIHUIIE.
CpaBHEHHE pe3yabTaTOB ONBITA

CreHnka T1I0THOCTE TEIIOBOTO MOTOKA, BT/M” [Torpemnocts
OT[1aBaeMOro B [epeIaBacMoro BHYTPU|TI0  OTHOIIIE-
armochepy CTEHKUTEILIONPOBOHOCTHIO | HuUtO K qt, %
KOHBEKLIMEHN U qt

ARTINUOAITIAAN.

OnHocioiiHas

JByxcnoiiHas

I1K-14 BragenneM MeTOAaMHM ONBITHOIN NPOBepKH 000PY/10BAHUS M CPEACTB TEXHOJOTHYECKOro odecreyeHusl.

3HaTh

q)yHJIaMeHTaHBHI)Ie IIOJIOKCHUA W IIPHUH-
ITUIIbI TEXHUUYECKOM TEIIOTEXHUKHU JIA

ONBITHOW TPOBEPKH  0OOPYIOBAHUSA
CPECTB TEXHOJIOTHYECKOT0 00ecreueHms.

n

Ilepeuenv mem u 3a0anuil 011 NOO20MOBKU K 3auemy:

=

CriocoOsI epeHoca TEeIIOTh, UX OCHOBHBIE 3aKOHOMEPHOCTH.

2. KakoB MexaHW3M Ipoliecca TEIJIONMPOBOTHOCTH B Ta3ax, JKUIKOCTIX U TBEPIBIX
BellecTBax?

[TonsiTHE TeMIepaTypHOTo MOJIS.

®duznueckas CylIHOCTh Mpolecca NepeHoca TeIIOThI TEIJIONPOBOJHOCTHIO.
ChopmynupyiiTe OCHOBHOM 3aKOH TETUIONPOBOTHOCTH.

ok ow
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6. Uro HazpiBaeTcs KOA((PUIHMEHTOM TEIIONPOBOAHOCTH, €0 Pa3MEPHOCTh, 000-

3HA4YCHUC.

7. Kak 3aBucuT K03()(HUIIUESHT TEIIIONPOBOIHOCTH OT TeMIIepaTyphl?
8. Huddepennmanbsaoe ypaBHEHHE TEIUIONPOBOIHOCTH.
9. YcnoBusi 0OAHO3HAYHOCTH IS IPOLIECCOB TETIJIONPOBOTHOCTH.

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.
23.
24,
25.
26.
27.
28.
29.

B kakux cioyyasx TpeOyeTcs 3aJjaHne HadaJIbHBIX YCIOBUMN?

Kak 3apmarotcs rpannunsie ycnosus 1 pona?

Kak 3amaroTcst rpanuuHbie ycioBus 2 pojaa?

Kak 3apmarotcs rpannunsble ycnosus 3 poaa?

Kak 3amarotcst rpannunbie ycinoBus 4 ponaa?

Kaxkoi TennoBoi pexxuM Ha3bIBA€TCSl CTAlMOHAPHBIM?

3anucarh nuddepeHaibHOe ypaBHEHHE TEIUIONPOBOJIHOCTH JJIsl CTal[OHAp-
HOT'O peXHuMma.

3akon HeroToHa — Puxmana.

Hanucats ¢popmyny 1 onpeaeneHus TEIIOBOro MOTOKa Yepe3 TIOCKYI0 OJTHO-
CIIOMHYIO CTEHKY.

Hanucats hopmyny st onpeneneHus TeI0oBOro MOTOKa MIOCKOH MHOTOCIION-
HOW CTEHKH.

Kak onpenensiercss TemIoBoi MOTOK MPU CTAIMOHAPHOM TEIJIOBOM PEXKUME U
TPAHUYHBIX YCIOBUAX 3 poJa AJIsl INIOCKOM CTEHKH?

KaxkoB 3akoH pacnpeneneHus TeMIepaTypsl M0 TOJIIUHE OJHOCIOWHOMN IHIJINH-
JPUYECKON CTEHKU?

UTo nmoHMMaeTcs noj NpoueccoM Terionepeaaun?

Uewm oTnugaeTcs Teruionepeaada oT TeIIO0Taauu?

Uewm otnuuaercs o ot K?

Koaddumment Tennonepenaun 1j1s TUIOCKOM CTEHKH.

KoaddunmenT remnonepenayn s MUIAHAPUYECKON CTEHKH.

Urto npeacTasisieT co00il BHYTPEHHEE TEIJIOBOE COMTPOTHBIICHHE?

MeTo 161 UHTEHCU(DUKALIMY TETUIOTIepeIayu.

[Inockas cranpHas CTEHKA ¢ OJTHOM CTOPOHBI OMBIBAETCS JbIMOBBIMHU I'a3aMH, C
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30.
31.

32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.

49.

50.
51,

npyroi — Bojoil. C KakoW CTOPOHBI CJIEAYET BBIMOJHUTH OpeOpEeHUE CTEHKH,
9TOOBI YBEIMYUTH TEILIONEpeaaqy?

[ToHsTHE HECTAIIMOHAPHOTO TEIIOBOTO PEXKUMA.

3amucate auddepeHnnanIbHoe ypaBHEHHE TEIJIONPOBOIHOCTH JJISi HECTAIUO-
HapHOTO PEeKUMA.

Uro HazpBaeTcsi KOA(QUIMEHTOM TEMIIEPaTypOIPOBOJAHOCTH, €r0 pa3Mep-
HOCTb, 0003Ha4YeHHE, (PU3UUECKUN CMBICT?

[TonsTue 6e3pazMepHOll TEMIIEPATYPHI.

Yucno buo, ero ¢pu3ndeckuii CMBICI.

®opmyna u puznueckuii cmpict yrnciaa Dypre.

Cytb rpadoaHaTUTHYECKOTO0 METOJa pacyeTa Mpollecca HarpeBa TEPMHUUYECKU
MAaCCHUBHBIX TeJl (C TOMOIIbI0O HOMOTPAMM).

Kaxkue Tena Ha3pIBalOTCSI TEPMUUECKH MAaCCUBHBIMU?

XapakTep pacrpeaeneHus TeMIepaTypbl BHyTpU TEPMUYECKH MAaCCUBHOTO TeJa.
Kaxkue Tena Ha3pIBalOTCS TEPMUUYECKH TOHKUMU?

[Tokazatp pacnpeneneHue TeMreparypbl BHyTpU TEPMUYECKH TOHKOIO Tela.

B kakux cpengax BO3MOKHa KOHBEKLUA?

Kaxue Buibl KOHBEKTUBHOT'O TEMJIO000MEHA BaM U3BECTHBI?

Kakue Tennodusnueckue cBoicTBa )KUAKOCTEH BaM N3BECTHBI?

Uro noHUMaeTcs 1o BA3KOCThIO )KHUJIKOCTH, KaKU€ BHUJIbI BA3KOCTH BaM M3BECT-
HBI?

®daxTophl, BAUSIOLINE Ha KOHBEKTUBHBIN TETJIO0OMEH.

Pexxumbl IBUKEHUS KUTKOCTH.

Kak npoucxoaut nepeHoc TerioThl B JaMUHAPHOM U TypOYJIECHTHOM MOTOKAxX?
CdhopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTUBHOI'O TEIUIOOOMEHA (TEIIOOTAauu
KOHBEKIIHEH ).

Koadduuuent remnoornaun, ero Gpu3nueckuii cMbICi, 0003HaYEHHUE U pa3Mep-
HOCTh. OT Kakux (paKTOpOB OH 3aBUCHUT?

YeMm 00ycioBI€HA BBIHYKCHHAS KOHBEKIIUA?

Uucma mogobusi mpoIeccoB KOHBEKTUBHOTO TEIUIOOOMEHa, WX (Pu3ndYecKuid
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52.
53.
54.
55.
56.
S7.

58.

59.
60.

61.

62.
63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

CMBICIL.
Omnpenenstomye 1 onpeaeasieMple Yucia nogo0usl.

UYucno Pelinonbaca, ero pu3nyeckuii CMBICI.

UYro xapakrepusyet ynciao Hyccenbra, ero ¢pusudeckuii cMpIci?

[loHsATHE TMHAMUYECKOTO TOIPAHUYHOTO CIIOA.

[ToHsITHE TEMIOBOrO NOTPAHUYHOTO CIIOS.

OT yero 3aBUCUT COOTHOLIEHUE TOJIIIMH AUHAMUYECKOTO M TEIJIOBOrO MOrpa-
HUYHBIX CJIOCB?

OOwmuit BUI ypaBHEHUS MOJ0OOMS, MCIOJNB3YyEeMOTO Jis pacueTa TeIIo0TIadyu
P BBIHYKJEHHOW KOHBEKIIMH.

Kakoe uncno mogo6usi xapakTepusyeT BbIHYXIEHHYIO KOHBEKIUIO?

B kakux ciydasx B ypaBHEeHHE 10a00usi BBoauTcs mornpaska (Prk/ Prc)
YTO OHA YYUTHIBACT?

Oco0eHHOCTH TEeIUIO0TAaul KaleabHBIX KMJIKOCTEH 10 CpPaBHEHHUIO C TEIUIOOT-
Jadei ra3oB.

Kputnueckoe 3HaueHne uncia PeliHonbaca pu TEUSHUH KUKOCTEN B TpyOax.
dusnueckas npupo/ia npouecca TErI00TAaYH MPU CBOOOTHOW KOHBEKIUH.
@axTophl, BIUAIONIME HA WHTEHCHUBHOCTH TEIJIOOTAAYU HpPHU CBOOOJIHOHN KOH-
BEKIIH.

Kaxkoe uncno momooust xapakrepusyeT CBOOOIHYIO KOHBEKITHIO?

Kak onpenensiercss pexuM ABMKEHUS NPH CBOOOTHOM KOHBEKIMH?

UYucno I'pacroda, ero puznueckuit cmMbici.

OOmwmii BUJ ypaBHEHUS MOJOOMS, UCHOJIB3YEMOTro Ul pacyeTa TeIUIOOTAAYH
IIpH CBOOOTHOM KOHBEKIIHH.

dusznyeckas CyIHOCTb NPOIECCA TEIUIOBOTO U3ITYUEHHUS.

JlaiiTe onpeneneHune moriomaTeIbHON CITOCOOHOCTH U CTETIEHU YEPHOTHI.
JlaiiTe onpeneneHue CrieKTpaJlbHOW HHTEHCUBHOCTH U3JIy4CHUS.

[ToHsiTHE COOCTBEHHOTO U3ITYUYECHHUS.

[TonsaTHe oTpaxkarenbHOM CIOCOOHOCTH Tena.

CBs13b MEXAY TMOTJIONIATEIHHOM, OTpaKaTEIIbHOW M MPOIYCKAaTEeILHON CITOCO0-

2
O'5I/I
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75.

76.
77.

78.
79.
80.
81.

82.
83.
84.

HOCTBIO TeJa.

[onsarue 3pPeKTUBHOTO TEIUIOBOTO U3NTydeHUs. YeM OHO OTIMYaeTCst OT COOCT-
BEHHOTO U3Ty4YeHHUs?

[TonsATHE PE3yABTHPYIOUIETO U3TyYCHHUS.

Uemy paBeH kK03()PUIMEHT U3lIydeHus: abCOIOTHO yepHoro tena? YUTo oH BBI-
paxaet?

Kakue moBepxHOCTH SBIISIIOTCS a0COMIOTHO OenbiMu? Kakue - 3epKalbHBIMU?
Kakue Tena MOXKHO cUMTaTh CEPhIMU?

Uro Takoe ko3 HULUEHT U3nydeHus?

Chopmynupyitte 3axkoH Credana-bonbiiMana (OCHOBHOM 3aKOH TEIUIOBOTO H3-
Ty4eHus).

KakoBo nBmXeHHE BIIaru 4epe3 CIOUCThIC MaTepHaIbl?

UTo Takoe BIIaXHbII BO3AYyX?

B kakux ciydasix IpOMCXOINT yBIa)KHEHHE, @ B KAKUX OCYIICHHE MaTepHAIIOB?

YMmeTs

[TpumensTh (QyHAAMEHTaIbHBIE IOJIOXKE-
HUS TEXHUYECKOW TEIUIOTEeXHUKU IS pe-
IIEHUsI 33724 OMBITHOW MPOBEPKU 000pY-
JOBaHHSI WM CPEACTB TEXHOJOTUYECKOTO
o0ecrieyeHusl.

1.

3AIAYA. OKOHHBIN CTEKJIONAKET COCTOUT M3 TPEX CJIOEB CTEKJIAa TOJIIUHON 1O
4 MM xaxzabli. Mexay cTekiiaMyu HaxoJSATCS CIOM CyXOro HETOJBUKHOIO BO3-
nyxa tonuuHo 10 mwm. [lnomaas moBepxHOCTH OKHA 3 M2, PasHocTh TeMIepa-
Typ Ha BHEIIHUX MOBEPXHOCTAX cTeKoJ 30 °c. Onpenennute NOTEpU TEIUIOTHI Ye-
pe3 OKHO, ecii KOd(PPUIIMEHTHI TETUIOMPOBOIHOCTH CTeKIa A = 0,74 Bt/m K,
BO3IIYXa Aggsy = 2,45 ‘102 Br/ MK.

3AIAYA. OnpenenuTs MIOTHOCTH TEIJIOBOTO MOTOKA ((, BT/MZ) B TIpolecce Te-
IUIONepeayy OT JABIMOBBIX ra30B K KUIIALIEH MapoOBOASHON cMecH depe3 CTallb-
HYIO CTEHKY TOJIIMHON & = 8 M. Temmeparypa rasos t; = 1000 °C, Temmepary-
pa cmecu t; = 200 oC. Koadduuuent remnoorsauu ot ra3os k creHke op = 40
BT/MZ'K, OT CTEHKH K MapoBOJISTHON cMecH oy = 4000 BT/MZ'K, kod(urmeHT Te-
wionpoBogHocTH cTeHku A = 40 Br/M'K. PaccunraTth Taxke TemnepaTypbl CTeH-
KM ¢ 00eux cTopoH t; u te.
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3. 3AJTAYA: Kakyroo TONIHMHY TOJDKHA MUMETh M3OJISIIUSA, €CIM €€ HAJIOXKHUTh Ha
IJIOCKYIO CTAbHYIO CTEHKY TOMIIMHON 20 MM, 4TOOBI TEIUIOBBIE TOTEPH YMCHbB-
IIWIKCH B Ba pa3a. KoaddunueHnt remionpoBoaHocTu crainu Ay = 40 Br/m K, a
MaTepuana u3omanuu A, = 0,125 Br/m K, koaddunuent rerooraauu ¢ oqHoH
CTOPOHBI CTeHKH 01 = 500 Br/m? K, a ¢ gpyroii oz = 80 Br/M® K.

4. 3AJIAYA. Ilo uyrynHomy TpyOomnpoBoay auamerpoM Oz =50 mM, d; = 44 Mmm
JBUKETCA Map ¢ remueparypoit 315 oC. KoadduuumenT terooraayn ot napa K
Tpyoe oy =120 Br/m® K. Temneparypa okpyxatoiiero Bosayxa 20 oc, kodhu-
LHEHT TeruooTaauu oy = 12 Br/m? K. Haiitu TeruioBsie MOTEPH, €CITU TPYOO-
MIPOBOJT U30JIMPOBAH CJIOEM IeHOIIaMoTa & = 50 MM. A pepomamora= 0,3 BT/M K, A
ayryua = 90 B1/M K.

5. 3AJIAYA. JIns yMeHbIIIEHHUS MOTEPh TEIIOTHI OT MApONPOBOAa JuameTpoM Oy =
25 MM TpeararoTcs HM30JSAIUOHHBIE MaTepuaibl: acbect A = 0,151 Bt/mK,
crexnoBara A = 0,047 Br/m'K. Kakoii marepuan ueisecooOpa3Hee NpUHSTH B Ka-
‘leCTBCZI/ISOJ'ISII_II/II/I, ecly K0d(PPUIMEHT TEeIIO0OTAAYN K OKPYXAIoIIeH cpene oy =
8 Bt/Mm“K.

Bnanets

OyHIAMEHTAIBHBIMA ~ TIOJIOKEHUSIMUA U
[IPUHIUIIAMUA TEXHUYECKOW TEIJIOTEXHUKHU
JUISL OTIBITHOM TNPOBEPKH OOOpYIOBaHUS U
CPEICTB TEXHOJIOTHYECKOT0 00eceueHHs.

BrinonusieTcs pacuet, 000011eHIE YKCIePUMEHTaIbHBIX JAHHBIX U TOJy4YeHHE 3a-
BUCHMOCTEN ¢ MPUMEHEHUEM COOTBETCTBYIOLETO MAaTEMATUYECKOTO anmapara.

[Tpumep:

1IOPAJ]OK OBPABOTKH U IIPEJ/[CTABJIEHUA MATEPHAJIA

1. Haiitn cpeqHue 3Ha4eHUs TEMIEPATyphl AT KaKJI0M U3 TOYEK CTeHKU: 1, 2,... 9.

2. IToctpouTs rpaduk B KOOpAKUHATAX t - X, TJI€ X - KOOP/AWHATA; OHA OTIPENeNIeTCs
paccTosHUEM OT Hayajia OocH abcuuce 10 TOYKH, COOTBETCTBYIONIEH MECTY YCTaHOBKHU
Tepmonapsl. [IpoBecT npsMble JIMHUYU Yepe3 TOUkU 1,2,3 B OHOCIOWHOM CTEHKE; Uyepes
ToukH 4,5,6, a TaKkKe 4epe3 TOuku 7,8,9 - B IBYXCIOMHOW cTeHKe (00pa3ell moCTpOeHUs
rpaduka npencTaBieH Ha puc. 1).

Jlis onpeniesieHusl TeMIepaTypbl BHYTPEHHEH MOBEPXHOCTH O00EUX CTEHOK tyyi MU
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tsrz HY)KHO NPOIOJKUTH JIMHUU A U B 10 nepecedenus ¢ opaunaroin x = 0; s onpe-
JIJICHUST TEMIIEPATyphbl HAPYKHON MOBEPXHOCTU OJHOCIOWHON CTeHKHU tH] HEOOXOaMMO
MPOAOKUTH JIMHUIO A 10 rpaHulbl X = 65 MM, a JJIsl ONpeesieHUs] TeMIeparypbl Ha-
PYKHOH MOBEPXHOCTH JIBYXCIOHHON CTEHKH ty - THHUI0 C HE0OXOAUMO MPOIOIIKHUTD 10
rpanuubl X = 130 Mm.

£
el
faws |4 o A
il = = 3|4,
L 200 |4 f
el = ‘B & ﬁmﬁ-
v Frric
&0 F
C
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£ g A S0 R0 AW 6 Ro Fe S0 s N0 ST BB A ey

Puc. 1. Pacnpenenenue Temneparypsl 1o TONIIMHE
OJIHO- Y IBYXCJIOMHOM CTEHOK

Temmneparypa Ha TpaHulle pa3iena JByX KUPIHUYEH TEOPETUUYECKH NOJKHA OBITh
OJIMHAKOBOM JUIsl IIAMOTHOTO M MAarHe3UTOBOTrO KUpnudeH (trpm = tpy) U COOTBETCTBO-
BaTh Touke nepecedenust tuHU B u C. Ecnum B pesynbrare onbiTa 3TOro HE MOJIYy4d-
JIOCh, HAJI0 BBISIBUTH BO3MOXHbBIEC IPUUMHBI HECOBIAACHHUS.

3. OnpenenuTs CpeTHUE TEMITEPATyPhl OJHOCIOWHON CTEHKH M KaXXI0To CJIos (Ma-
Tepuaa) IByXCIOWHOW CTEeHKH KaK CpeHue apudMeTHIecKue.
£, =05(t,, +1,)

fMZ = O'S(t

JI1s1 oMHOCIONHOM CTEHKU
+ tzp)

6H2

JInst IByXCIIOMHOM CTEHKHU
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t,. =05, +t,)
e t, =05(t,, +1,.)
trp.m' TEMIICpaTypa IMOBCPXHOCTU MIAMOTHOI'0 KHUPIIMYa HA I'paHULIEC C MArHE3UTO-
BbBIM KI/IpHI/I‘IOM;
trp.M - TEMIICpaTypa MNOBEPXHOCTU MATHE3UTOBOI'O KHUPIIMYA HA I'paHULC C IIAMOT-
HBIM KI/IpHI/ILIOM.
4, OHpe,I[eJ'II/ITL 3HAYCHUA KOS(I)(I)I/ILII/IGHTOB TCIUIOIIPOBOAHOCTH MArHe€3uTOBOI'O

KI/IpHI/I‘Ia I10 t"‘”l Hu t“"’z U HIaMOTHOTI'O 11O tmz , COOTBCTCTBYIOH_[I/IG ux Cpe,uHI/IM TeMHepa—
Typam
= 4,65 —1.7%10-3%  Briw*K ;
dmr = 0,84 + 0,6%10-3% . Br/m*K.
5. OHpe/:[eJII/ITL IINIOTHOCTH TCIIJIOBOI'O ITOTOKA, HepeL[aBaeMoro I{epeB CTeHKy TCII-

JIOTIPOBOAHOCTBIO:
JUISL OTHOCJIONHOM CTEeHKHU 0 popmyme

qt — tenl _tHl
é‘,'ﬂ /i}l -
JUTSL IBYXCIIOMHOW CTEHKH 10 (hopMyIie

t(sz — tHZ

qt:5

w 5/”
i + —
A A

w Mo
1

6. Onpenenuts NOTEPU TEIUIOTHI U3IIYYEHHEM (s, C HAPYKHBIX ITOBEPXHOCTEM,

I/ICHOJ'IB?)YH ypaBHeHI/IC
(I (Y
qu3.1 c-0 10 100

rne  Co=5,67 Br/M2-K4 — xoa¢dunment nznydeHus: abCOIOTHO YEPHOTO TeNa;
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£ N £ )
¢ - CTENEeHb YEPHOTHI CTCHKH (B 1aHHOM padote “¢ = 0,8);

TH 1 T — aGcomoTHBIE TEMITEpaTypbl HAPYKHOW MMOBEPXHOCTH OJHOCIOWHOU M
JIBYXCIIOMHOM CTEHOK M OKpy»xKarouien cpeasl, K.

Jns ognocnoino# cteHku TH = THI ; nisa nayxcioiinon TH = TH2 ;

7. Onpenenutd 9uciio moxoowus ['pacroda

gl’®
GI’ = —2 IBAt
U i)
rae 9. YCKOPEHUE CUJIbI TSIKECTH, 9 = 9,81 m/c2 ;

|- ompeAeNsomuil pa3mep (A7 TOPU30OHTAIBHBIX TUIOCKUX MOBEPXHOCTEH 3TO

pa3Mep MEHbIIEH CTOPOHBI), | =0,115 m;
L - KOOQQUIMEHT KUHEMAaTU4YeCKOW BS3KOCTHU BO3]lyXa, M2/C; OIpeneisieTcs 1Mo
TEMIIepaType MOTPAHUIHOTO CIOS
trc = 0,5(t1 + tK);

B TeMIepaTypHbId k03 PUIMEeHT 00BEMHOTO pacuIupenus, rpaja-1;

p= Ti B 2731—0-t .
JUISL Ta30B e )
At = tH - DK — pa3HOCTb TEMIEPATyp HAPYKXHOW IOBEPXHOCTH CTEHKH U OKpPY-
JKarollen cpelibl, rpaj.
8. Uucno nonobus [lpanaris Pr ompenenuTs mpu Temmeparype HOTPaHUYHOTO
ciost trc .

9. Paccumrars uncno Hyccenbra mo ypaBHEHHIO TT0100MsI
Nu=c(Gr-Pr)"¢e
)
rae 3HaueHud "C" u "n" - koHcTaHThI, 3aBucsme oT komuiekca (Gr-Pr); onu npu-
Beziensl B Ta0. 1 Ipunoxenus [B) 2];
€ - IONPaBOYHBIN KOAPPUIIUEHT.
Tak Kak TeII00TAa0IAs TTOBEPXHOCTh O0OpallieHa KBEPXY, TO B YpaBHEHHE MOJ0-
Oust BBOIUTCS MomnpaBka € = 1,3, To eCcTh MOJIyYEHHOE M0 pacyery 3HadeHne Nu (Wi o)




CTpyKTypHBIii
OneHouHble CpeCTBA

9JICMCHT

KOMITETCHIIUH
yBennuuBaeTcs Ha 30 %.
3nauyenus yucna [Ipanamis Pr, kuHeMaTu4eckoi BSI3KOCTH L U KoddduimenTa te-

TUTONPOBOAHOCTH A JJISl BO3/AyXa MPH PAa3IUYHBIX TEMIIEpaTypax MpPHUBEICHHI B Ta0I. 2

[Tnanupyemble pe3yabTaThl 00yUSHHS

ITpunoxenus.
10. Onpenenuth KOAPPHUIHUEHT TEIIOOTAAYN CBOOOAHON KOHBEKIIUEH O M3 YHCIIa
o
Nu=—
A

Hyccensra
o, = Nu%

K
11. Omnpenenuth MOTEPU TEIJIOTHI KOHBEKLMEH (K JUIsl OIHO- U JBYXCIOWHOMN

CTEHKH 110 3aKoHy HbroToHa - Puxmana
qK = aK (tH _t:)f()
12. BeIYMCIINTH CyMMapHbIE NOTEPHU TEIJIOTHI ¢ HAPYXHOW NMOBEPXHOCTU OAHO- U

JIBYXCIIOMHOW CTEHOK
qZ = qua.rl + qk
3. CpaBHUTH MOJIyYEHHBIE PE3YIbTAThI, IPEACTABUB UX B TaOJIHUIIE.

CpaBHEHHE pe3yJIbTaToOB OMbITa
T1I0THOCTE TemI0Boro motoka, Br/m® |Tlorpemmnocts

OT/IaBaEMOTI0 B nepeaBaeMoro BHYTPH|[10  OTHOILE-
arMocdepy CTEHKHUTEIIONPOBOAHOCTEIO | HHIO K qt, %

KOHBEKILIMEN 1 gt

NRINVUATIAANM

Crenka

OnHocioitzas

JIByxcnoliHas

0) Ilopsaok nMpoBeAeHUsI MPOMEKYTOYHON ATTECTALMM, MOKA3aTe/IM U KPUTEPUU OLleHUBAHUSA:
HpOMC)KyTO‘-IHaSI arrecraguAa 1o AUCHUIIIIMHE «TexHnueckass TEINIOTEXHHUKA) BKIIOYAET TCOPCTUUCCKHUEC BOIPOCHI, IMO3BOJIAIOINNUC OLICHUTH

YpOBEHb YCBOCHHS 00yYalOIIMMUCS 3HAHUM, U MPaKTUYECKUE 3a/1aHNUs, BBISBISIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUN U BIIaJICHUH, IPOBOJNUTCS



B (hopme 3auera.

Iloka3aTeu U KPUTEPUH OLIEHNBAHUS:

— 3a4TeHO0 — O0YJaIOIIUICS IEMOHCTPUPYET BBHICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHIIMH, BCECTOPOHHEE, CHCTEMATHYECKOe U TIy0o-
KO€ 3HaHWEe y4eOHOTr0o MaTepuala, CBOOOIHO BBIMOIHSET MPAKTUICCKUE 3aJaHus, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMU, IPUMEHSET UX B CUTYa-
IUSIX TIOBBIIIEHHON CIIOKHOCTH.

- He 3a4YTEeHO - O0YJAIONINIICS He MOXET MOKa3aTh 3HAHUsS Ha YPOBHE BOCIPOU3BEACHUS U OOBICHCHUS WH(POPMAIIUU, HE MOXKET MOKa3aTh WH-
TEJUICKTYAIbHbBIC HABBIKHM PEIICHHS TPOCTHIX 33/1a4.



8. YueOHO-MeTOoAUYeCKOe U HH(POPMAIIHOHHOE 00ecTieYeHe T CIHIIMHbI
«TexHuyeckasi TeNJIOTEXHUKA)

a) OcHoBHas JUTEpaTypa:

1. bensieB B.C., MeTtoanku pacueToB TEINIOTEXHUYECKUX XaPAKTEPUCTUK SHEPTOIKOHO-
MuuHbIX 3maHuii / benses B.C. - M. : U3garensctBo ACB, 2016. - 272 ¢. - ISBN 978-5-
93093-960-6 - Tekct: snekrponHsii // DbC "KoncyneranT crymenta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930939606.htm! - Pexum noctyna : mo moj-
MTUCKE.

2. Mupam A.O., TEXHUYECKAA TEPMOAMHAMUKA. TEINIOMACCOOBMEH /
A.O. Mupawm, B.A. IlaBnenko - M. : U3natensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-
841-8 - Texkct: snekrponuwii // DObC "Koncynerant cryaenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.htm! - Pexum poctyma : mo moj-
TIHCKE.

0) JomoaHuTeNbHAs JIUTEpPaTypa:

1. Hanacosa C.M., IIpoekTrpoBanne MajgodTaKHBIX TOMOB : Y4eOHUK / HanacoBa
C.M., Peutbko M. A., Hanacos .M. - M.: U3gatensctBo ACB, 2014. - 192 c. - ISBN 978-5-
93093-875-3 - Tekcr: anextponHsiii // ObC "Koncynprant cryaenrta" : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938753.htm! - Pexxum moctyna : o moJi-
TIHCKE.

2. Manssuna E.I'., Temmodusuka 3nanmii : Yuebnoe nmocodue / E.I'. Manssuna - M. :
WznmarensctBo ACB, 2013. - 144 c. - ISBN 978-5-93093-967-5 - Tekcr: anekTponnsiii // 96C
"Koncynbrant crynenra : [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785930939675.htm! - Pexxum pocTyma : 1Mo moj-
TIHCKE.

3. bemsteB B.C., DHEPTOS®OEKTUBHOCTD U TEIUJIO3AIIMTA 3AHWMH / Be-
nseB B.C., I'panuk 10.I'., Matpocos FO.A. - M. : U3ngarensctBo ACB, 2016. - 400 c. - ISBN
978-5-93093-838-8 - Tekcrt: anexrponnsiii / ObC "KoncynsranT cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938388.html - Pexum moctyna : mo moj-
TTUCKE.

4. I1setkoB @.®., TermomaccoobmeH : yueOHUK i By30B / [[BeTkoB @.D. - M. : 13-
nmatensckuii oM MOU, 2017. - ISBN 978-5-383-01172-0 - Tekcr: anekrponnsiit // DBC
"KoHCynbpTaHT cTyaeHTa" : [calT]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011720 html - Pexxum nmoctyma : mo moj-
MTUCKE.

B) MeToanueckue yKazaHusi:

1. MatBeeBa, I'. H. DkcniepuMeHTaIbHOE UCCIIEIOBAHNUE MPOIIECCOB TEINIOOOMEHA : yueOHOe
nocobue / I'. H. MatBeeBa, FO. U. Taprakosckuii, b. K. CennukuH. - 2-¢ u3., MOATOT. 1O
neu. u3a. 2008 r. - Marautoropck : MI'TY, 2011. - 1 anekrpon. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11
19153/989. pdf&view=true . - MakpooOBbeKT. - TekcT : 3MeKTpOHHBIH. - CBEEHHs TOCTYITHBI
takke Ha CD-ROM.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

Haumenosanue 10 No norosopa Cpoxk nencTBUS JTUTICH3UN

Microsoft Windows 7 J-1227 o1 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno



https://www.studentlibrary.ru/book/ISBN9785930939606.html
https://www.studentlibrary.ru/book/ISBN9785930938418.html
https://www.studentlibrary.ru/book/ISBN9785930938753.html
https://www.studentlibrary.ru/book/ISBN9785930939675.html
https://www.studentlibrary.ru/book/ISBN9785930938388.html
https://www.studentlibrary.ru/book/ISBN9785383011720.html
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true

7Zip CBo0OoIHO OeccpouHo
pacnpocTpaHsieMoe

FAR Manager CB00OJTHO pacnpocTpaHseMoe | 6ecCpoIHo

JlononuurenbHbIe

Microsoft Windows 10 Pro | JI-1227 ot 8.10.2018 11.10.2021

1.  ®enepasbHBIE MHCTHTYT MPOMBINUICHHOW coOcTtBeHHOCTH : cait POCIIATEHTA /

10.

11.

12.

13.

OUTIC. — Mocksa : DUIIC, 2009 — . — URL: http://wwwl.fips.ru/ — Pexum mocryna:
CBOOOIHBIN. — TEKCT: 3JIEKTPOHHBIMA.

Poccuiickuit nanexc Hayunoro nurupoBanus (PUHLI) : nanmonansHas Oubnuorpadu-
yeckass 0a3a JaHHBIX HAYYHOTO LUTUPOBAHUA. — TEKCT: AJIEKTPOHHBIA //
eLIBRARY.RU : nayuynas snekTpoHHas o6ubnmoreka : cadt. — Mocksa, 2000 — . —
URL: https://elibrary.ru/project risc.asp — Pesxum gocTyma: ajisi 3aperucTpup. MoIb30-
BaTeJen.

Axanemus Google (Google Scholar) : mnouckoBas cucrema : caiir. — URL:
https://scholar.google.ru/ — Pexxum mocTyma: ajisi 3aperuCTpUp. MOJIb30BaTEICH. —
TeKcT: 2IeKTPOHHBIH.

EnuHoe okHO moctyma K WH(OPMAIMOHHBIM pecypcaM : JJICKTpOHHas OMOIMoTeKa :
caitr / ®I'AY THUMU UTT "MHOOPMUKA". — Mocksa, 2005. — . —URL:
http://window.edu.ru/ — Pexxum moctyma: cBoOOIHBINH. — TEKCT: 2IEKTPOHHBIH.

East View Information Services : DnexkrponHas 6a3a nepuoanueckux uznanuii / OO0
«MBHUC. — URL: https://dlib.eastview.com/ — Pexxum mocrtymna: mo moanucke. — TekcT:
3JIEK-TPOHHBIMN.

Poccuiickas 'ocymapcrennast 6ubnmoreka. Karanoru : caiit / Poccuiickas rocynapcet-

BeHHas OumoOnmmoreka. — MockBa : PI'b, 2003 - . URL.:
hitps://www.rsl.ru/ru/4readers/catalogues/  — Peskum moctyma: cBOOOAHBINR. — TeKcCT:
3JIEKTPOHHBIN.

OnektponHas  O6ubmmoreka MITY wum. TI.  UW. HocoBa. -  URL:
http://magtu.ru:8085/marcweb2/Default.asp  — Pexum gocTyna: mjis 3aperucTpup.

M0JIb30Ba-TeJIeN (BXOJ] C BHELIHEH CETH IO JOTUHY U MapoJito). — TEKCT: 3JIEKTPOHHBIH.
VYHuBepcurerckas uHpopmannonsas cucrema POCCHUSI : HayuyHas snekTpoHHas 6u0-
muoreka : cait / HUBIL] ; Oxonomuueckuii gpakynsrer MI'Y. — Mocksa : HUBII, 1997
— . — URL: https://uisrussia.msu.ru — Pexum goctymna: cBoOOaHBIN. — TekcT: aiek-
TPOHHBIN.

Web of science : MexnyHapoaHas HayKoMeTpuueckasi pedepaTuBHasi U HOJHOTEKCTO-
Bas 0asa JaHHBIX HaydyHBIX M3maHuii : caiit. — URL: hitp://webofscience.com — Pe-
XKHUM JOCTyMa: JUIs 3aperucTpup. mnonb3oBateneil (Bxox mo IP-agpecam By3a). — TekcT:
3JIEKTPOHHBIMN.

Scopus : MexnyHapoaHas pedepaTuBHas U MOJTHOTEKCTOBAs CIIpaBOYHas 0a3a JaHHbIX
Hay4-HBIX m3manui : cait. — URL: hitp://scopus.com — Pexkum gocTyma: ajis 3aperu-
CTpup. nojb30-BaTeneil (Bxox no [P-anpecam By3a). — TekcT: aeKTpOHHBIH.

Springer Journals : MexayHapomHas 0a3a MOJTHOTEKCTOBBIX KypHajoB : caiT. — URL:
http://link.springer.com/ — Pexxum noctyma: i 3aperucTpHp. MOJIb30BaTelei (BX01 1o
IP-anpecam By3a). — TekcT: S7EKTPOHHBIMN.

Springer Protocols : MexayHapoaHast KOJJIEKIMsI HAyYHBIX IPOTOKOJIOB M0 Pa3IMYHbIM
oT-pacisaM 3HaHwmi : cait. — URL: hitp://www.springerprotocols.com/ - Pexum 1ocTy-
na: Juisl 3a-perucTpup. noyp3osareneil (Bxon no [P-agpecam By3a). — TekcT: 31€KTPOH-
HBIH.

SpringerMaterials : MexnyHapoaHas 0a3a Hay4HBIX MaTepHajoB B 00JacTH (u3nde-
CKHMX HayK W WHuHHpHHTA : caT. — URL: http://materials.springer.com/ — Pexum



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://www.springerprotocols.com/
http://materials.springer.com/

JIOCTYTIA: JIJIsl 3ape-TUCTpUp. Mosb3oBareneil (Bxon no [P-anpecam By3a). — Tekct: aiek-

TPOHHBIH.
14. Springer Reference :

MexnyHaponHas 0a3a CIpaBOYHBIX M3JaHUN 110 BCEM OTpacisiM

sHanui: caut. — URL: hitp://www.springer.com/references — Pexum mocTyna: juis 3a-
peructpup. nosib3oBatenei (Bxox no [P-agpecam By3a). — TeKCT: 37€KTPOHHBIMN.

15. zbMATH : MexnayHnapoanas pedeparuBHas 0a3a JaHHBIX 10 YHCTOW W TPHUKIIATHOU
matema-tuke : caut. — URL: hitp://zbmath.org/ — Pexum moctyna: s 3aperucTpup.
nosib3oBareseit (Bxox no IP-agpecam By3a). — TekcT: 37EKTPOHHBIM.

16. Springer Nature : MexxayHapoaHas pedepaTuBHas U MOJHOTEKCTOBAs CIIpaBOYHas 0a3a

JaH-HbIX HAaYYHbIX H3,Z[aHPII>1 .

caiit. — URL: https://www.nature.com/siteindex — Pe-

KM JIOCTYIIA: JUIS 3apETHCTPHP. TOJIb30BaTenel. — TeKCT: AIeKTpOHHBII.

17. ApxuB Hay4YHBIX JXYPHAJIOB :

caiT / HarmoHalbHBINA 3JEKTPOHHO-UH(POPMAITMOHHBII

koHopuuym. — Mocksa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/
— Pexwum nmoctyma: s 3aperucTpup. mojb3oBarened (Bxon mo IP-agpecam By3a). —

TekceT: 2IeKTPOHHBIN.

18. eLIBRARY.RU : nHayunas snekrpoHHas Oubimoreka : caiit. — Mocksa, 2000 —
URL: https://elibrary.ru —

TeKCT: 2NeKTPOH-HBIH.

Pexum noctyna: [uist 3apeructpup. moib3oBaTeneil. —

19. PYKOHT : nanmoHanbsHBINA MUPPOBOH pecype : MEKOTpaciaeBas dJICKTpOHHAs OUOJIMO-

TEKa :
https://rucont.ru
HBIH.

caiir / xoHcopuuyM «KOTEKCTYM». — CkonkoBo, 2010 —
— Pexxum noctyna: s aBTOpU3. MOJab30BaTenei. — TeKCT: 3JeKTpOoH-

. — URL:

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TeXHI/I‘leCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHNE AyAUTOPUH

OcHallleHue ayuTOpun

VYyeOHble ayTUTOpPUU JUIS TPOBe-
JICHUS! 3aHATHH JIEKIIMOHHOTO THUIIA

Jlocka, men

VYyeOHble ayTUTOpPUU JUIS TpPOBe-
JEHUs] TPAKTUYECKUX 3aHSATHH,
IPYNIIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIbTAalli, TEKyIIero KOH-
TPOJS W NPOMEXYTOUYHOM arre-
CTallH

Jlocka, KOMILUIEKC J1abOpaTOPHBIX YCTAHOBOK IO H3yde-
HUIO TporieccoB Teruionepenaun, JIATP; snexrponeun,
POTALIMOHHBIE HACOCHI.

VYyeOHble ayTUTOpPUU JUIS TPOBe-
JEHUs] TPAKTUYECKUX 3aHSITHH,
TPYNIIOBBIX M HWHAWBUIYAIbHBIX
KOHCYJIbTAallMi, TEKylIero KOH-
TPOJS W NPOMEXKYTOUHOM arTe-
CTallH

[TepconanbHble kKommbloTepsl ¢ maketom MS Office u
IIpOrpaMMHBIM oOecnieueHueM (paszen 8), BBIXOJOM B
WHTEepHET U ¢ JIOCTYNIOM B 3JIEKTPOHHYIO MH(OpMaIu-
OHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA

[Tomemenue nans XpaHEHUsS U
MPOPUITAKTHIECKOTO 00CTyKHUBa-
HUSl y4eOHOro o0opy/10BaHus

Cremnaxu, ceidbl Ui XpaHeHUsT yaeOHOro 000pyaoBa-
HUA

NHCcTpyMEeHTBI 11 peMOHTa JIadOpaToOpHOTO 000PYI0-
BaHUS
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