MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUS
POCCUHMCKOMN ®EJEPALIUU
DenepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTebHOE yUpekKIeHHE
BBICIIET0 0Opa30BaHuUs
«BopoHexckuil rocy1apcTBeHHBI TEXHUYECKHIA YHUBEPCUTET

PABOYASA ITPOTPAMMA
JUCUHUTUTAHBI

«TemromMaccooOMeH»

Hanpasienune noarorosku 21.03.01 HE®@TE['A3OBOE JIEJIO

IIpodnas "[IpoekTUpoBaHue, CTPOUTENBCTBO U IKCILTYATALIUS
ra3zoHeTenpoBoOIOB U razoHedrexpanunur”

Kpanmndukanus BelnycKHHKa GakanaBp

HopmaTuBHblii nepuon odoyuenuss 4 roga/4rogaum 11 m.

®opma o0yueHuss o4Has / 3a04Has

I'ox Hayana noaroroBgkn 2018

J

A
ABTOp MpOTrpaMMEI <, . ) /Myiikun C.B./
174
//

3aBenyromui kadeapoi
TerutorazocHaGxeHus u £
HedTerasoBoro nena — /MenbkymoB B. H./

PykoBoautens OITOIT %; /MenbkymoB B. H./

Boponex 2018



1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. eau AuCIUIIHHBI

Llenapr0 MMCIMIUIMHBI SBISICTCS OBJAJACHHUE CTYJICHTAMHM 3HAHHHA B 00JIacTH
TEIJIOMacCcoOOMeHa, co3daHue (QyHAaAMEHTa JUISI YCBOCHHS MPO(HIMPYIOIIHX
JUCITUILINH HAIlPaBJICHUS IMOATOTOBKH, Pa3BUTHE HABBIKOB U YMEHUS TBOPUYCCKOTO
WCITOJIb30BAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH TEIUIOMacCOOOMEHA TPH PeIICHUU
KOHKPETHBIX 3a7ad B O00JacTH TEIUIO3HEPIeTUKH, TEIIOra30CHA0XKCHUS,
HeTera3oBoro jena.

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

B mponecce u3zyudeHuss Kypca TEmIoMacCooOMEHa y CTYJIEHTOB JOJKHO
CJIIOKUTBCSl TPEJCTABICHUE O MEXaHW3ME KakK pa3/IeIbHOro TeImIooOMeHa U
MaccooOMeHa, Tak 1 COBMECTHOTO TEIJIOMAacCONepeHoca.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucouninuaa «TemnomaccooOMeH» OTHOCHTCSA K IHCHUIUIMHAM 0a30BOM
yactu 0J0ka b1.

3. HEPEYEHD IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUSI 11O
JUCIHHUITJIMHE

[Iponiecc wm3yuenuss aucuuiuinHbl «TemnoMaccooOMeH» HalpaBiieH Ha
dbopMupOBaHUE CIETYIOMUX KOMIETEHIINMN:

OIIK-2 - CHOCOOHOCTBIO HUCIOJIL30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX  JUCIUIUIMH B  TPOPECCUOHAILHOW  JEATENbHOCTH,
NPUMEHITh ~ METOAbl ~ MaTEeMaTUYeCKOTrO  aHaju3a W MOJICJIUPOBAHMUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMS

Pe3ynbTarhl 00yueHHs1, XapaKTepU3yOIue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIIUH

OIIK-2 3HaTh TEOPETHUYECKHE OCHOBBI TEIUIOOOMEHAa W MAacCOMEPEHOCa;
OCHOBHBIE 3aKOHBI TEIJIOOOMEHA; OCHOBHBIE XapaKTEPUCTUKU H
rapaMeTpsl MPOLIECCOB

YMETh PacCYUTHIBATh MPOLECCH TEIIIOMAacCOOOMEHA; paCCUUTHIBATh U
noadupath TEITI000MEHHOE obopynoBaHue; MOJTH30BATHCS
CIIPaBOYHON M HOPMATUBHOM JINTEpATypOi

BJIa/IETh HaBBIKAMM pacueTa TeIo- U MacCOOOMEHHBIX IMPOLECCOB,
TEII0O0OMEHHOTO  O00OpYIOBaHUS, AaHAIM30M  TEIUIO(U3HUECKUX
XapaKTePUCTUK 0OBEKTA

4. OB BEM N CIHUITJINHBI
OO61ast Tpy10€MKOCTh TUCHUIIIUMHBI « TernomMaccooOMen» cocTaBisieT 6 3.e.
Pacnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHSITUH
ouyHasi popma o0yueHust

Bcero | CemecTpbl
4acoB 4

Busl yueoHOM paboTh

AyAUTOpPHBbIE 3aHATHSI (BCET0) 90 90

B TtoMm uuncie:




Jlexknnun 36 36
[Tpaktuueckue 3anstus (I13) 36 36
JlabopaTtopusie pabotsl (JIP) 18 18
CamocTtosiTeibHas padoTa 90 90
KypcoBasi padora + +
Yackl HA KOHTPOJIb 36 36
Bubl npomMeKyTOYHOM aTTECTAlUM - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKUE YacChl 216 216
3a4.e. 6 6
3a04Has popma 00yueHus
. Bcero | CemecTpbl

Bunpr yue6HOM paboThI HACOB 5
AyauTOpPHBIE 3aHATHS (BCEro) 20 20
B Tom uncae:
Jlexn 8 8
[Tpaktrueckue 3ansatus (I13) 8 8
JlaGopatopusie paboTsl (JIP) 4 4
CamocrosiTeibHas padbora 187 187
KypcoBasi padora + +
Yacel Ha KOHTPOJIb 9 9
Bubl npomMeKyTOYHOM aTTeCTAllUM - YK3aMEH + +
OO6mmast TPy 10€MKOCTb:
aKaJIeMUYECKHE YaChl 0 216
3a4.e]l. 6 6

5. COAEP/ KAHUE JUCHUIIJIMHbBI (MO1Y JIS)
5.1 Copep:xxanue pa3aejoB JUCHUIINHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouHasi popma o0yueHust

M pacnpejejieHHe

I]I\/&H HanmeHoBaHuE TEMBI Conepsxanue paszaena Jlekiy 1_315 ;K J;I:I?’ CPC B:zzo,
1 |BBenenue B Crioco06sl TIepeHoca TEILIOTHI.
TemioMaccooomMen |TennonpoBogHOCTb, KOHBEKIIHS, 5 4 A 10 y
TEIJIOBOE U3JTyYEHUE.
CoOBMECTHBIE IPOLIECCHI.
2 |TemnonposoanocTh|CTannoHapHOE TEMIIEPATYPHOE
Nnpu cranuoHapHom |nosie. TemneparypHsiid rpagueHT.| 6 4 2 10 22
pe:xxnme 3akoH Dypse.
3 |TemaonposoanocTs|Kputepru npu HeCTAHOHAPHOM
npu pexume. bespasmepHas
HeCTAlMOHAPHOM |TeMIieparypa. HecrtanmonapHoe 4 4 2 10 20
pexxnme TEMIIEpaTypHOE I0JIE.
4 |KoHBeKTHBHBDII Konsekuus. Termioornaya. 4 A ) 1 2
Tenja000MeH B VYpaBHenne HproToHa.




O/THOPOHOI cpene

TemnoodMeH npu

Hy3BIpBKOBOC " IJICHOYHOC

KHIIEHUU H kuneHue. Temneparypa TOUKH 4 4 2 12 22
KOH/IeHCAllUN pocsl. KongeHcanus.
6 |Temnooomen DJIEKTPOMArHUTHBIE BOJIHBI.
H3J1y4eHHeM JIBoitHoe npeoOpa3zoBaHue Teria.| 4 4 2 12 22
CrerneHp 4YepHOTHI.
7 |Temnooomen npu |EcrecTBeHHAss KOHBEKIIHUSL.
€CTeCTBEHHOM CoboaHoe Teuenue. Kpurepuii 4 6 2 12 24
KOHBEKIHH I'pacroda.
8 |Temnonmepenaua.  [ClI0OKHBIC IPOLIECCHI.
Temnooomennbie |Koaddunument remnonepenayn.
annaparbl VYpaBHeHuUe Teronepeiayn.
YpaBHeHHE TEIUIOBOTO OallaHca.
Boznyxonogorpesarenu u
BOJSIHBIE DKOHOMaN3€ePBHl. 4 6 2 12 24
[Ips-MOTOK ¥ IPOTUBOTOK.
XapakTepucruka
Ter1000MeHHUKOB. OCHOBHBIE
THUIIBI TETI000MEHHBIX
anmnaparos.
Hroro| 36 36 18 90 180
3a04Hasi Gopma 00yueHus
1-]1\/ﬁ121 HaumeHoBaHMe TeMbl Conepxanue pasnena Jlexny ISIE :K f;f.' CPC Bzzrco,
1 |BBenenne B Cnoco0sI epeHoca TeTIOTHI.
TenjomaccoodmeHn |TennonpoBogHOCTh, KOHBEKIUS, ) ) ) - -
TEIJIOBOE U3JIy4YEHHUE.
COBMECTHBIE TPOLIECCHI.
2 |TemnonposoanocTs|CTannoHapHOE TEMIIEPATYPHOE
Nnpu cranuoHapHom |noisie. TemneparypHsiii TpagueHT.| 2 - 2 22 26
pexkume 3akoH Dypre.
3 |Temsnonposoanocts|Kpureprn npu HeCTaHOHAPHOM
npu pexxumMe. bespazmepHas ) ) ) ” -
HecTalMOHAPHOM [Temneparypa. Hecrannonapaoe
peKuMe TEMIIEPATYPHOE MOJIE.
4 |KoHBEeKTHBHBIIi Konsekuus. Temnootnaya.
TeIJI000OMEH B YpaBuenue HeroToHa. 2 - - 24 26
O/THOPO/IHOI cpeje
5 |Temnooomen npu  ([Ty3bIpbKOBOE U MJICHOYHOE
KHIEHUHU H kurneHue. TemnepaTrypa TOUKU - 2 - 24 26
KOH/ICHCAIUH pockl. KonneHcanust.
6 |Temooomen ONEKTPOMAarHUTHbHIE BOJIHBI.
U3JIyYeHUueM JIBoiiHOE MpeoOpa3oBaHue Tema.| - 2 - 24 26
CreneHp YEpHOTHI.
7 [Temmoo6men mpu  |EcrecTBeHHAss KOHBEKITHSL.
€CTeCTBEHHOM CBobonnoe Teuenue. Kpurepuii - 2 - 24 26
KOHBEKIIUH I'pacroda.
8 |Temonmepenaua.  |Ci0OKHBIE IPOLIECCHI.
Tennooomennbie |Koadduuuent remnonepenayn. - 2 - 23 25

annapartbl

YpaBHEHUE TEILIONEpeIayu.




VYpaBHeHue TeII0BOro OagaHca.
Bosnyxononorpesarenu u
BOJISIHbIE SKOHOMa3ephl.
IIps-MOTOK ¥ IPOTUBOTOK.
XapakTepucTuka
Ter1000MeHHUKOB. OCHOBHBIE
THUIIBI TETIO0OMEHHBIX
annaparos.

Hroro 8 8 4 187 207

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

1. Onpenenenne Kod(pPUIMEHTA TEILIONPOBOIHOCTH H3OJSIITAOHHOTO
MaTepuasa METOI0M IIMIIMHIPA

2. OmpeneneHne TEIUIOOTIAYH TOPU3OHTAIBHON TPYOBl IPU €CTECTBEHHOU

KOHBEKIIHH.

3. Omnpenenennie koddduiMeHTa TemIonepeaadyd B  BOJO-BOIASHOM
BOJI0-BO3/IyIIIHOM) TETUIOOOMEHHUKE.

4. OmnpeneneHue CTENEHW YEPHOThl IOBEPXHOCTHM MeETaljla METOAOM
CpaBHEHUS.

5. U3Mepenue TeMieparypbl pa3IndHbIMU TEPMOMETPUUYECKUM MPUOOpPaMHU.

6. IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOEHUE  JIMCLMIUIMHBI
MpeayCcMaTPUBAET BBIMOJHEHHE KypCOBOUM pabOThI B 4 cemecTpe AJist OUHOM (hOPMBI
oOy4eHHsl, B O CEeMeCTpe AJIs 3a04HOU POopMbI OOyUEHHUS.

[IpumepHass  Tematuka KypcoBoil — pabotel:  «Pacuer  mpoiieccos
TEIJIONPOBOAHOCTIY; «Pacder TernaooOMeHHOro annapara

3anauu, pemaeMble NPy BBITTOJIHEHUH KYPCOBOM paOOThI 3aKIHOYAOTCS B:

® pacyeTe CTallMOHAPHBIX U HECTALIMOHAPHBIX IPOLIECCOB TEIIIONPOBOJIHOCTH
yepe3 HUIMHIPUIECKUE U TUIOCKUE MHOTOCIIOMHBIE CTEHKHU;

® BBINIOJHEHUU TUIIOBOT'O pacyeT TeMmI00OMEHHOIO arnmapara.

KypcoBas paboTa BKiIto4ar B c€0sl pac4€THO-TIOSICHUTENIbHYIO 3aITUCKY.

7. OHEHOYHBIE MATEPUAJIBI JISA ITPOBEJAEHUSA
MPOMEXYTOUYHOM ATTECTAIIUA OBYYAIOIIIUXCA 110
JUCHUITJIMHE

7.1. Onucanue nmoka3aresjieili U KpUTEPUEB OLEHNBAHUSI KOMIETEHIUI
HA Pa3JIMYHBbIX 3TaNax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 DTan TeKyuero KOHTPOJsi

Pesynbrartel TEKyIIEro KOHTPOJIA 3HAHWUM U MEKCECCUOHHOM aTTECTAIMU
OIICHUBAIOTCA MO CIEAYIOLIECH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAH».



Pe3ysabTaThl 00y4eHus,
Komme- XapaKTepusyouue Kpurtepuu
ATTecTOBaH He arrecroBan
TEeHI U cdopmupoBaHHOCTL OLleHMBaHUA
KOMIIETEHIIUH
OIIK-2 3HaTh  TEOpETHYECKUE AxTuBHas paboTa Ha Bemonnenue pabor B|  Heprinonnenue
OCHOBBI TeIIOOOMEHA U MPAKTUYECKHUX 3aHATHUAX, CpOK, paboT B CpOK,
Macconepenoca, OTBEYAET Ha TEOPETUUECKUE | MPeAyCMOTPEHHBIH B |IPeIyCMOTPEHHbIH B
OCHOBHbIC SaKOHbI BOIIPOCHIL. pabounx pabounx
TEeII000MEeHa; OCHOBHbBIC mporpaMmax mporpaMmax
XapaKTECPUCTUKU n
apameTphl TPOLIECCOB
YMETh PacCUYUTHLIBATH Pemenue crangapTHBIX Brmonaenne pabor B|  HesrimonHeHue
IIPONECChHI MPAaKTUYECKUX 3a7a4. CpOK, paboT B CpOK,
TETIOMACcCO0OMeHa; MPEAYCMOTPEHHBIH B | IpeayCMOTPEHHBIIH B
pacCuUnuThIBaThH u pa60qHX paGO'{I/IX
noadupaTh
rporpaMmmax porpaMmmax
TEII000MeHHOE porp porp
obopynoBanue;
0JIb30BATHCS
CIPaBOYHOH u
HOPMaTUBHOU
JINTEPaTypoil
BIAJICTh HaBblKamH | PerieHue NpUKIAAHbIX 33134 B |Beinonnenue pador B|  HeBbimonHenue
pacquz% Temio- Ml xomkpeTHOl IpeaMeTHOM CpOK, paboT B cpoK,
MAaCCOOOMEHHBIX % 5
HPOHEeCos OBITACTH. NIPEAYCMOTPEHHBIN B | IPEAYCMOTPEHHBIN B
P nre pabounx pabounx
TEIIO0OMEHHOTO
porpaMmax MIporpaMmax
000pyI0BaHHs,
aHaIN30M
TEI0(pU3NIECKUX
XapaKTEPUCTHK 00BEKTA

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMeXyTOYHOTO KOHTPOJISl 3HAHUM OLIEHWBAIOTCA B 4 ceMecTpe
JUIsl O4HOM (popmBI 00yueHus, 5 ceMecTpe sl 3a04HOU (HOpMbI OOy4YEeHHUS IO
YEeThIpEXOATIILHON CHCTEME:

COTJIIMYHOY;

«XOPOIIIOY;

«YIAOBIETBOPUTEIILHOY;

«HEYIOBJICTBOPUTEIILHOY.

PesyabTaThl
Komme- o6yuemns, Kpurtepun
XapaKTepu3ylolue OTJINYHO Xopomio Ynosa. Heynosu.
TeHUHS | chopvmpopannocrs | OUECHHBAHMS
KOMIIETCHIIUH

OIIK-2 |3Hate Teopernueckue|TecT Brmonnenue | Beimonuenue | Brimonnenue B Tecte
OCHOBBI tecta Ha 90- | Tecra Ha §0- tecta Ha 70- | menee 70%
TennoobMena u 100% 90% 80% MIPaBUIBHBIX
MacconepeHoca, OTBETOB
OCHOBHBIC 3aKOHBI
TEII000MeHa;
OCHOBHBIC
XapaKTCPUCTUKU )51
rnapaMeTpbl
IIPOLECCOB
YMeTb paccuuThIBaTh|Perenue 3agaun IIponemonctp | IIponemonctp | 3amauu He
IIPONECCHI CTaHIapTHBIX peleHs! B HPOBaH HPOBAH BEPHbIN | PELLEHBI
TEMIOMACCO0OMEH; |k Tyyeckux MTOJTHOM BEPHBIHA X0 | XOJ peIICHUs B
pac%"”“maﬂ’ "3amau obbeMe M |pemenus Beex,| GOJBIIMHCTBE
::I?H:Eg;;me TIOMYEHbl | HO HE MOJTydeH 3a/1a4
oBopynosanye; BEpHbIE BEpHBIN OTBET
1OTB30BATECS OTBETHI BO BCEX
CIIPaBOYHOM u 3aja4dax
HOPMaTUBHOU
JINTEPATYpOH




BIIaJeTh  HaBblKamH |PemeHue 3anaun IIponemonctp | IIpogemonctp | 3anauu He
pacuera  TEIIO-  H|[puKIIaJHbIX pelIeHs! B HpOBaH UPOBaH BEPHBIl [  pelIeHbl
MacCcOOGMEHHBIX 3aj1a4 B TIOJTHOM BEPHBIHA X0 | XOJ pEelIcHuUs B
HPOLIECCOB, .
KOHKPETHOH o0peMe U |pelIeHns BcexX,| OOIbIIMHCTBE
TCILIO0OMEHHOTO MPEeIMETHON MOJy4EeHbl  |HO HE MOJIy4eH 3a1a4
o0opyn0oBaHus, g ya 1oy A
AHAIMZOM obnactu BEPHBIC BEPHBINA OTBET
TEMIoPU3HIECKUX OTBCTEI BO BCEX
XapaKTEepPUCTUK 3aaqax
00BbEKTa
7.2 le/IMepHLII/I IEePECICHb OICHOYHBIX CpeacrB (TI/II[OB]:.Ie

KOHTPOJIbHbIE 33JaHUSl MJIM MHbIE MAaTepPHAJIbl, HEOOXOAUMBbIE JIsl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATEJIbHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO

BriO6epuTe npaBUIIbHBIN BapuaHT (Bec Bompoca — 1 6amn):

1. TemonmpoBOAHOCTH — 3TO:

a) MpoLEeCcC paclpoCTPaHEHUs TEIIOBOM 3HEPTUU IPU HETIOCPEICTBEHHOM
COIPUKOCHOBEHUH OTJENbHBIX YaCTHIL T€JIA, UMEIOLINX Pa3HbIe TEMIIEPATYpHI;
0) mepeHoC TEMI0BOM SHEPTUU MTPU NEPEMEILIEHUN 00BEMOB KUAKOCTU WIIH ra3a;
B) paclpoCTpaHEHUE TEINIOBOM SHEPTUH C ITOMOIIBIO AJIEKTPOMATHUTHBIX BOJIH;
I') nepeaya TEeIIoThl OT FopsYel JKUAKOCTU K XOJIOIHOM uepe3 pasIesItoIlyIo ux
CTEHKY.

2. Enununel uzmepeHus ko3 GUIMEeHTa TEeII0NpPOBOAHOCTH:

a) Bt/ M rpaz;

6) m °C/ Br%;

B) M/ BT;

r) m/ °C.

3. OarHaKOBbBIE €IUHUIIBI U3MEPEHUSI UMEIOT CIEAYIONUE KOIPPHUIINCHTHI:

a) TEIUIONPOBOAHOCTH U TEIUIOOTIauH;

0) TEIIOOTAAYH M TETUIONepeIavun;

B) TEIJIONPOBOJHOCTHU U TEIJIONIEPEAAYY;

I') TEMIIEPATypONPOBOIHOCTH U TEIUIONEPEIAUH.

4. IIpouecchl HECTAIMOHAPHOW TEIUIONPOBOJIHOCTH XapaKTepU3yeT

KpUTEPUN:

a) Hyccenbra;

0) Dypbe;

B) I'pacroda;

r) [Ipanatis.

5. Ilpu moTNOIEHUH IEKTPOMATrHUTHBIX BOJIH JPYTHUMH TE€IaMHU OHH
IpeBpalaTCs:

a) B COJIHCUHYIO DHEPTHUIO;

0) B TEIJIOBYIO DHEPTHIO;

B) B JIyYUCTYIO SHEPIUIO;

I') HY BO UTO HE MPEBPAILAOTCH.

6. I'paduk pacnpeneneHus TemnepaTyp A HIIMHAPUYECKON CTEHKU
IpeCcTaBiIsieT coOOi:

a) Jorapu(p)MHIECKyIO KPUBYIO;



0) NpsAMYIO JUHUIO;

B) TumepooIy;

I') 9KCIIOHEHTY.

7. TepMO3JIEKTPUUECKUIM TMPOMETP COCTOUT U3:

a) MOTEHIIMOMETDA;

0) TepMoIIap U OTEHIIMOMETPA;

B) XOJIOJIHOTO CHas;

T') TOPSIYETO CIIasl.

8. Ecnu ropstuasi 1 X0JI0AHAS KUAKOCTH B TETUIOOOMEHHOM arlrapare
JBUKYTCS TApaJUIETFHO U B OJTHOM HAIIPaBJICHUH, TO TaKas CXeMa JBUKCHHUS
TEIUIOHOCUTEJICH Ha3bIBACTCS:

a) IPOTUBOTOK;

0) MepeKpPeCTHBHIN TOK;

B) MIPSIMOTOK;

T') MapajuieIbHbIA TOK.

9. [lpotiecc Temonepeayn yepe3 CTEHKY BKIIIOYAET B ce0:

a) TEIUI00Tady OT I'PEIOIel CPebl K CTEHKE;

0) TerI00TAauy OT TPEIOLIEH cpeibl K CTEHKE U TEIJIONPOBOAHOCTD Y€PE3 CTEHKY;
B) TEILIOOTAAUy OT IPEIOIIEH Cpeibl K CTEHKE, TEIUIONPOBOAHOCTh YEPE3 CTEHKY U
TEIUIO0Tauy OT CTEHKU K HarpeBaeMoil cpese;

T') TEIUIOMPOBOAHOCTh Yepe3 CTEHKY U TETUIO0TAady OT CTEHKH K HarpeBaeMou
cpene.

10. Bo3pacTanue Temneparypbl 0 HOpMaJIN XapaKTepU3yeTCs:

a) BEKTOPOM TEMIIEpaTyphl;

0) rpaIu€HTOM TEMIEPATYPHI;

B) €AMHUYHBIM BEKTOPOM;

I') IPOEKIIMEN BEKTOpa Ha OCh.

11. ITpu ogMHAKOBBIX YCIOBHIX KOI(DPHUITUEHT TETIOOTIaYU OT TPYO
[IaXMaTHOTO MyYKa:

a) MEHbIIIE, YEM OT TPYO KOPUIAOPHOTO IMyUKa;

0) Gosibliie, 4YeM OT TPYyO KOPUIOPHOTO MyUKa;

B) Ha MIOPSAIOK MEHBIIIE, YeM OT TPYO KOPUIOPHOTO MyYKa;

T) paBeH KOd(DPUITMEHTY TEIJIO0TAA4YH OT TPYO KOPUIOPHOTO ITydKa.

12. HectanimoHapHBIMH MTPOLIECCAMU TETUIOMPOBOTHOCTH HA3BIBAIOT TAKUE
MIPOIIECCHI, KOTa:

a) TeMIepaTypa BO BpeMEHU HE MEHSETCS;

0) ¢ TeueHreM BpeMEHU TeMIIEpaTypa U3MEHSETCS;

B) IaBJICHUE C TEYCHUE BPEMEHHN HE MEHSIETCS;

') OTHOCUTEINIbHAS BIAXKHOCTH C TCYCHUEM BPEMEHH U3MEHSICTCH.

13. Ilpu maMUHAPHOM TEUEHUHU TTEPEHOC TETIOTHI OCYIIECTBISETCS MyTEM:
a) TEMJIOMPOBOJHOCTH;

0) TerI00TAAYH;

B) TEIUIONEpEaauH;

T') KOHBEKIIHH.

14. 1 Bart yucneHHO paBeH:



a) 1 Ix/c;

0) 10 JIx/c;

B) 100 [Ix/c;

r) 1000 dx/c.

15. AGCONIOTHO YepHBIE Tela — 3TO Tella, CIOCOOHBIE:

a) MOTJIONIaTh MOJHOCTHIO TEIUIOBBIC JTYYH;

0) oTpakaTh TEIJIOBBIC JTYUH;

B) U3JIy4aTh SHEPIHUIO.

16. Matepuain ¢ kKakuMm K03(hGUITMEHTOM TEIIIONPOBOTHOCTH SIBIISCTCS
TETUIOU30JISIIIMOHHBIM:

a) 0,15 Bt/m rpapn;

0) 10 Bt/m rpax;

B) 40 B1/™m rpan;

r) 100 Bt/m rpan.

17. Koappuument temnonepenaun umeeT 0oJipliiee 3HaU€HUE TPU:
a) MPSIMOTOKE;

0) MPOTUBOTOKE;

B) IEPEKPECTHOM TOKE;

T') HE 3aBUCHUT OT CXEMbI JIBUYKEHUSI.

18. TloBepxHOCTH, HEOOXOUMAST JUISI TIepeIauH TeIIOBOTO MOTOKa Q OT
TOPSTYETO TETIOHOCHUTENS K XOJIOAHOMY, ONIPECISIETCS U3:

a) ypaBHeHusa HproTona-Puxmana;

0) ypaBHEHUSI TEILJIOBOTO OajaHca;

B) ypaBHeHUs Dyphbe;

I') ypaBHEHUS TEIUIONEPEAAYH.

7.2.2 IlpumepHBbIii NepevyeHb 3aJaHUH ISl PellIeHUsI CTAHIAPTHBIX 3a/1a4

1. Onpenenutbh TEpPMUYECKOE COTPOTUBIIEHUE TEMJIONPOBOIHOCTH Rt 1
TOJIIMHY O TUIOCKOM OJTHOCTIOMHOM CTEHKH, €CIIH IPU PA3HOCTH TeMIIepaTyp ee
MMOBEPXHOCTEN U€PE3 HEE MPOXOJUT CTAMOHAPHBIN TEIJIOBOM MOTOK INIOTHOCTHEO
q=3 kB1/M". KosbdurmenT TemmonpoBogHocty crerkn A= 2 Br/(m-K).

a) Rt=0,025 (M°K)/BT; 8=0,05 M.

6) Rt=0,25 (M°K)/Bt; =0,05 M.

B) Rt=0,025 (M°K)/BT; 6=0,15 ™.

r) Rt=0,06 (M°K)/BT; =0,03 m.

2. IInockas creHka ToamuHoN 6=50 MM ¢ K03 HULIHEHTOM

TerionpoBoAHOcTH A=2 BT/(M-K) nponyckaeT cTallmoHapHbIi TEMIOBOM MOTOK,
MMEIOIINNA MOBEPXHOCTHYIO INIOTHOCTh q=3 KBT/M2. Temneparypa
TeIIoBOCIIpMHUMaronien noepxHoctu creHku Twl=100 °C. Onpenenutsb
TEPMUUYECKOE COMPOTUBIICHUE TEIJIONMPOBOIHOCTU CTEHKHU Rt u Temmeparypy
TEIUIOO0T/IatoIeH moBepxHOCTH Tw2.

a) Rt= 0,025 (M°K)/Bt; Tw2 = 25 °C.

6) Rt= 0,225 (M°K)/Bt; Tw2 = 55 °C.

8) Rt= 0,005 (M°K)/Bt; Tw2 = 105 °C.

r) Rt= 0,069 (M°K)/Bt; Tw2 =2 °C.



3. [Tnockas cTeHka cocTOUT U3 TPEX cioeB TommuHou d1=100 MM, §2=80 Mm

1 83=50 MM, KO3(DPUITUEHTHI TEIIIONPOBOAHOCTH CIOEB COOTBETCTBEHHO PABHBI
A1=2 Bt/(M-K), A2== 8 B1/(M-K) u A3=10 B1/(M-K). BTopotii cnoit umeer
temnepatypsl noBepxHocteit T1-2=120 °C u T2-3=45 °C. Onpenenutsb
TeMIIepaTypbl HApYKHbIX TTOBepXHOCTEH Twl u Tw2.

a) Tw1=495 °C Tw2=7,5 °C.

0) Twl1=795 °C Tw2=7,5 °C.

B) Tw1=795 °C Tw2=10,5 °C.

r) Tw1=495 °C Tw2=10,5 °C.

4. HarpeBarenb, BHITIOJHEHHBINA U3 TPYOKH AuamMeTpoM d=25 MM u JIHHON
1=0,5 M, morpy>keH BepTUKAIBHO B 0aK ¢ BOJI0H, nMmerorieit temmepatypy Ty=20 °C.
OnpenenuTh KOJIMYECTBO TEIJIOTHI, IEPEIaBAEMOE HArPEBATENIEM B €IMHULLY
BPEMEHH, CUMTAsl TEMIIEPATYPY €ro MOBEPXHOCTH MOCTOSIHHOM MO BCEH JJIMHE U
paBHoit Tw=55,5 °C.

a) Q=1231 Br.

6) Q=1931 Br.

B) Q=231 BrT.

r) Q=2500 BT.

5. ITo Tpy6e d=60 MM npoTekaeT BO3ayX CO CKOPOCThIO W=5 M/C.

OnpenenuTs 3HaUYCHUE CPEAHETO KOA(PGUIIMEHTA TETIIO0TAAYU, €CITU CPETHSS
temriepatypa Boznyxa T=100 °C.

a) a=18,8 Br/(M°K).

6) 0=38,8 Br/(M’K).

B) 0=8,8 B1/(M’K).

r) 0=28,8 Br/(M°K).

6. Ha Hapy>kHOI MOBEpXHOCTH rOPU30HTAIILHOM TpyOs! quamerpom d =20

MM U JUIMHOM =2 M KOHACHCUPYETCS CyXOi HACBIIIEHHBIN BOISHON Tap Mpu
nasnenuu pa=1,013-105. Temneparypa moBepxHoctu Tpyos Tw=94,5 °C.
Onpenenuts cpeaHuit KOAQPUIIMEHT TEII00T- JayH OT Iapa K TpyOe U KOJINYeCTBO
napa G, KOTOpoe KOHJIEHCUPYETCS Ha IOBEPXHOCTU TPYOHI.

a) 0=15550 Br/(M°K),G=4,7-10-3 kr/c.

6) a=17550 Br/(M°K),G=41,7-10-3 xr/c.

B) 0=1550 Br/(M°K),G=28,7-10-3 xr/c.

r) a=10550 Br/(M?K),G=2,7-10-3 kr/c.

7. Onpeaenutb KO3(pPUIUEHT TEIUIO0TAAYU U TEMIIEPATYPy MOBEPXHOCTH
HarpeBa IMpu My3bIPbKOBOM PEKUME KUTIEHUS B 00JIbIIIOM oObeMe. [[aBiieHre BoabI
1 MlIla, a miotHOCTH TerioBoro notoka q=0,4 MB1/m2.

a) a=35300 B1/(M°K), Tw=191,2 °C.

6) 0=55300 Br/(M°K), Tw=199,2 °C.

B) 0=30000 B1/(M°K), Tw=91,2 °C.

r) a=35900 Br/(M°K), Tw=194,2 °C.

8. Ha ropuzonTansHol TpyOe quamerpoM 20 MM MPOKUCXO- TUT IJICHOYHOE
kunenue BoJibl npu aasieHuu 0,27 Mlla. Temnepatypa noepxnoctu 140 °C.

Paccuntarh KOApGUIIUEHT TEIII00TAaYN OT CTEHKH K BOJIE.
a) =974 B1/(Mm2K).



6) @=2974 B/(M°K).

B) =3974 Br/(M’K).

r) ¢=1974 Br/(M°K).

9. OnpenenuTh MPUBEACHHYIO CTENEHb YEPHOTHI CHUCTEMBI, COCTOSIIEH M3 JBYX
TpyO, ecau oaHa TpyOa ¢ HapyX)HbIM auameTpoM d1=80 MM HaXxoAauTCs BHYTpHU
Jpyro# ¢ BHyTpeHHUM auaMmeTpoM d,=200 mm. CteneHb 4epHOTHI TPYO OJIMHAKOBA
u paBHa 0,65.

a) enp=0,570.

0) erp=0,500.

B) enp=0,510.

r) enp=0,675.

10. Omnpenenuts IUIOTHOCTH PE3YJBTUPYIOIIETO TEILUIOBOIO IMOTOKA IIPU
TEII000MEHE U3TYUYCHUEM JIBYX TJIOCKUX MOBEPXHOCTEH, €CIIU TeMIepaTypa OJTHOU
noBepxHoctu 800 °C, ee creneHb uyepHoThl 0,8 W Temmeparypa Japyroi
noBepxHocTH 600 °C, a e€ creneHb yepHOTHI 0,4.

a) qw2=15354,7 Bt/m2.

0) qw2=1554,5 Bt/m2.

B) qw2=25354,0 B1/m2.

r) qw2=15379,2 Bt/™m2.

7.2.3 IlpumepHBI EpeUYeHb 3aJaHAN IS pEIIEHUS TPUKIIAAHBIX 33124

1. O6GMypoBKa €4l COCTOUT U3 CJIOEB NIAMOTHOIO U KPACHOT'O KMPIINYa,

MEXKly KOTOPBIMH PAaCIIONIOKEHA 3aChINKA. TomuHa maMoTHOro cinos 120 mwm,
3achIk 50 MM, kpacHoro kupnuyda 250 mm. KoadduureHTs! TeninonpoBoIHOCTH
MaTepuasioB cooTBeTcTBEeHHO paBHbI: 0,93 B1/(Mm-°C); 0,13 B1/(M:°C); 0,7
Bt/(m-°C).

Kakoi1 TOJIIKHBI CIIEAYEeT cAenaTh CJI0M U3 KPACHOTO KUPIINYA, €CJIM OTKa3aTbCs OT
MIPUMEHEHHUS 3aCBINKH, YTOOBI TEIJIOBOM MOTOK Yepe3 0OMYpPOBKY OCTaJICs
HEU3MEHHbBIM?

a) 500 mMm.

0) 1500 Mm.

B) 250 MM.

r) 750 mm.

2. CranpHoii Tpyoornposo nuamerpom d1/ d2 = 100/110 MM ¢ ko3 duiiueHTOM
tertonpoBoAHOCTH Al = 50 B1/(M:°C) MOKpHIT U30JSALMEN B Ba CII0ST OJIMHAKOBOM
tonmuHbl 50 mm. Temneparypa BHyTpeHHel moBepxHOcTH TpyOsl 250 °C,
HapykHOI noepxHocTH n3osuu S0 °C. KoadduimeHToM TemionpoBoJHOCTH
niepBoro ciost u3ossuu 0,06 Bt/(m-°C), BToporo cnos uzossiuu 0,12 Bt/(m-°C).
OnpenenuTh NOTEPU TEIJIOTHI ¢ 1 M TpyOONpoBOAa U TEMIEPaTypy Ha IT'PAHULIE
CONPUKACAIOLIUXCS CIIOEB U30JISLUU.

a) ql = 89,5 Bt/m; tc3 =97 °C.

0) ql = 79,5 Bt/m; tc3 =107 °C.

B) ql = 79,5 B1/m; tc3 =97 °C.

r) ql = 89,5 B1/™m; tc3 = 107 °C.

3. OnpenenuTsb TEMI0BOM MOTOK Yepe3 1 M2 CTeHbI MOMEIIEHMS], COCTOSIIIEN U3



KHpIIAYa U U30JIALMH, C TOJIIUHOMN ciios kupnnya 510 MM U TONIIKUHOM Cl10s
u3ossiuu 50 MM, ¢ K03hGUIIMEHTaMH TETTONPOBOAHOCTUA COOTBETCTBEHHO 0,8
Bt1/(m-°C), 0,08 B1/(Mm-°C). Temniepatypa BHyTpeHHero Bo3ayxa 18 °C,
KOA(HIICHT TEMIOOTAaYN K BHYTPEHHEH moBepxHoctd 7,5 Br/(M*-°C),
TeMIiepaTypa HapykHoro Bozayxa —30 °C, k03¢ UIHUEHT TerI00TAauYU OT
Hapy»XHOW MoBepXxHOCTHU 20 BT/(MZ'OC). BbIauciauTh Takke TemMIeparypsl Ha
MOBEPXHOCTAX cTeHbl (tC1 u tc3).

a) q=33,2 Br/m2; tcl = 13,6 °C; tc3 =-28,3 °C.

0) 2C3\'71 =33,8 Br/m2; tc1 = 18,6 °C; tc3 = -28,3 °C.

B) q = 39,5 B1/m2; tc1 = 15,6 °C; tc3 =-39,3 °C.

r) q = 40,1 Bt/mM2; tcl = 17,6 °C; tc3 =-39,3 °C.

4. OnpenenuTh MOTEPIO TEIJIOTHI Yepe3 KUPIMUUHYIO CTEHKY JJIMHHOM 5 M,
BBICOTOM 4 M 1 TOIIMHOMN 250 MM, €clii TEMITEpATypPhl HA OBEPXHOCTAX CTEHKU
110 °C u 40 °C. Koaddumuent remnonporoguoctu 0,7 Bt/(m-°C). Kak nomkHa
U3MEHHUTHCS TEMIIEpATypa HapyKHOM CTEHKH MPU €€ MMOKPHITUU U30JIAIUeH
TONIIUHOMN 25 MM U K03 dunrentom terionpoBoauoct 0,13 Bt/(m-°C), ecnu
MOTEPHU TETJIOTHI OCTAIOTCS MPEKHUMU?

a) Q =3920 Br.
6) Q=3500 Br.
B) Q =4500 Br.
r) Q =7000 Br.

5. CranibHOM OpyCOK HarpeBaeTcs B 3JEKTponedr. TeMnepaTypa BHyTpEHHEM
noBepxHocTH nieun 800 °C, crenens uepHoThI 0,82. TemnepaTypa noBepxHocTu
opycka 350 °C, crenenpb uepHOThI 0,65. 3aroToBKa JexKuT Ha oAy neuu. [Lnomaas
U3JTy4Yarolie MOBEpXHOCTH OpycKa MEHBIIIE IUIOMIAIN U3JIy4atolleil TOBEPXHOCTH
neyu B 4 paza. OnpeaenuTh mI0T- HOCTh Pe3YyJIbTUPYIOIIETO JIYYHCTOrO MOTOKA OT
CTEHOK I1€YH Ha OBEPXHOCTh OpycKa.

a) q=41810 Br/™m%.

6) q=49810 Br/™’.

B) q = 52810 Br/™°.

r) q = 68810 Br/™’.

6. Ha Hapy>kHO# MOBEpXHOCTH BEPTUKAIBHOU TPYObI 1uameTpom 20 MM U
BbICOTON H = 2 M KOHJIEHCUpYETCs CyXOl HACHIIIEHHBIN BOASHOMN Nap npu
nasiennu pa=1,98-105 I1a. Temneparypa noBepxHocTu Tpyos Tw=115 °C.
OnpenenuTs cpeHUN 1o BICOTE KOA(PUITMEHT TEIIO0TAauu OT Tapa K Tpyoe u
KoJM4ecTBO napa G, Kr/4, KOTopoe KOHJAEHCUPYETCS Ha MOBEPXHOCTHU TPYOBI.

a) a=6740 Bt/(M’K),G=7 kr/u.

6) 0=6000 B1/(M°K),G=8 Kr/u.

B) 0=7740 B1/(M°K),G=9 kr/u.

r) a=7000 B1/(M°K),G=10 kr/u.

7. CTeHsl CyIIMJIBHON KaMephl BBIIIOJIHEHBI U3 CJIOSI KPACHOTO KUpIuya
TouHOM 61=250 MM U CJI0sl CTPOUTEIHLHOTO BOMIOKA. Temmeparypa Ha
BHYTPEHHEN noBepxHOCTH Kupnu4Horo ciog Twl=130 °C, a Ha BHemHeH
noBepxHocTH BoisiouHoro ciost Tw2=40 °C. Kos¢ddunuenT temnonpoBogHocTu
kpacHoro kuprnmya 0,7 Bt/(m-K) u ctpoutensHoro Boitnoka 0,0465 Bt/(m-K).



Brruncnuth TemMnepaTypy B IJIOCKOCTU CONTPUKOCHOBEHUS ciioeB T1-2 u Tonmuny
BOMJIOYHOTO CJIOS TP YCJIOBUH, UTO TEIIOBBIE MOTEPH Uepe3 1 M2 CTEHKU Kamepbl
pasHbl ¢=130 Br/™m’,

a) T1-2=83,5 °C, 6=15,6 mm.

0) T1-2=103,5 °C, 6=17,6 mm.

B) T1-2=95,5 °C, 6=18,6 mm.

r) T1-2=73,5 °C, 6=16,6 mm.

8. B TpyOuaToM mapoBOASHOM TEIUIOOOMEHHUKE CyXOM HACBIIIEHHBIN Map ¢
nasinenueM p=3,61-105 [1a konaeHCUpyeTCS Ha BHEIHEN MOBEpXHOCTH TpyO. Boxa,
JBIDKYIIAsACs o Tpyoam, HarpeBaercs ot t’2=20 °C no t*°2=90 °C. Onpenenutsb
cpenHenorapuMUIecKuil TeMIepaTypHbIi HAmop B 3TOM TEIJIOOOMEHHUKE U
pacxoj mapa, eciu pacxoji Bojbsl G2=3 kr/c.

a) G1=0,45 kr/c, At=69,2 °C.

0) G1=0,65 xr/c, At=79,2 °C.

B) G1=0,55 kr/c, At=99,2 °C.

r) G1=0,75 xr/c, At=89,2 °C.

9. OnpenennuTh CpeaHIO Pa3HOCTh TEMIIEPATYP, IUIONIaAb IOBEPXHOCTH

HarpeBa U pacxoHble TEIIOEMKOCTH 000UX TEIIOHOCUTENIEH B IPOTUBOTOYHOM
peKyIepaTUBHOM TEIIOOOMEHHHKE, €CJIM TopsAYuil TersionocuTens (Macio MK)
uMeet Ha Bxojie Temiiepatypy 90 °C, Ha Boixojie 40 °C, X010/1HbIHN (BO31YyX) UMEET
temmeparypy Ha Bxoze 25 °C, a Ha Beixoze 80 °C. TennoBol MOTOK, epe1aBacMblii
B Temioobmennnke, 0,2 MBT. Kosdduupent temonepenaun 70 Br/(M°K).

a) W2=4000 B1/K, At=12,5 °C.

0) W2=5000 B1/K, At=11,0 °C.

B) W2=4500 B1/K, At=12,5 °C.

r) W2=5500 B1/K, At=11,0 °C.

10. B ucnapurene KunuT Bojia npu aasienun p2=1 6ap. ['peromuii map mpu
nasneHuu p1=20 6ap KOHIACHCUPYETCS U YAAISIETCS PU TEMIIEPAType HACHIIIECHUSI.
Pacxon Boawsr G2=0,2 kr/c. OnpenenuTs pacxo IPeroIero mnapa.

a) G1=0,24 xr/c.

0) G1=0,14 xr/c.

B) G1=0,34 xr/c.

r) G1=0,44 xr/c.

7.2.4 IlpumepHbIii NepevyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAHOM
7.2.5 IlpumepHbIii epevdeHb 3aJaHUI 11 pellleHus1 NPUKJIATHBIX 32124
. Bunpl nepenoca teninoBoid sHeprun. CrioKHbIA TEMI000MEH.
. TemnieparypHoe noJie. TemreparypHbIi IpaIUeHT.
. Y IenbHbIN TEMI0BOM MOTOK. 3-H Pyphe.
. KoadpuimeHT TemnonpoBogHOCTH, TEMIIOU30SIUOHHBIE MATEPHAIIBI.
. IuddepennmansHoe ypaBHEHHE TETIOMPOBOIHOCTH.
. Yca0BUS OTHO3HAYHOCTH. [ paHUYHBIE YCITOBUSL.
. TenaonpoBOIHOCTH Yepe3 MIOCKYIO CTEHKY.
. TenaonpoBoHOCTh Yepe3 HHINHAPHUYECKYIO CTEHKY.

01N LN kW~



9. Tenonepenaya yepe3 MIOCKYIO CTEHKY.

10. Teruionepenaya yepe3 MIIMHIPUIECKYIO CTEHKY.

11. KoaddunmeHTs! TEIIO0TAaYHN U TEIUIONEePEIauu.

12. Ilytu uHTEeHCUPUKALIUU TETIIIOTEPEaUH.

13. HarpeB (oxnaxaeHue) 0eCKOHEYHOM MIIaCTHHBI.

14. HarpeB (oxnaxkaeHne) 06CKOHEYHOTO ITUINHIpA.

15. HarpeB (oxJiaxeHue) T KOHEUHbIX pa3MEpPOB.

16. OcHOBHBIE KpUTEPUU TTOTOOUS.

17. YcnoBus mogobust pu3nuecKkux MpoIeccoB.

18. Onpenensromue napameTpsbl.

19. Pesxumebl Teuenns notoka. KpurepranbHble ypaBHEHHUS.

20. TeniooTaaua Mpy BBIHYKJACHHOM JIBUKEHUHU MTOTOKA B TpyOax.
21. TemooTaaya npu nonepeyHoM o0TeKaHUU Tpyo.

22. TemnooTaaya npy BbIHYAIEHHOM MPOJOJIbHOM OMBIBAHUU TJIOCKOM TIACTUHBI.
23. [lyuku Tpyo.

24. TerooTaaya Ipu €CTECTBEHHOW KOHBEKLIUU.

25. Kunienue.

26. TennooOMeH MpH My3bIPbKOBOM KHUIIEHUHU.

27. TennooOMeH MpH MJICHOYHOM KUIICHUU.

28. Konnencanus napa.

29. TennoBoe n3y4eHUE.

30. 3-HBI TEIIOBOTO U3TyYCHHUS.

31. Buapl 1yducThIX TOTOKOB (a0C. YepHBIE TeJa, CEPhIC U JIp.)
32. TenmooOMeHHBIE anmapaThl (KiaccuduKaius, onpe/.)

33. Cxembl TeUEHHUS TEIVIOHOCHUTENIEH. TeMnepaTypHbIN HaIop.

7.2.6. MeToauka  BbICTABJIEHUSI OLEHKH TIPU  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTAlNU

DK3aMeH MPOBOJUTCS MO TECT-OMJIeTaM, KaX bl U3 KOTOPHIX coaepkuT 10
BOIPOCOB U 3a7auy. Kaxxp1ii mpaBUIILHBIN OTBET Ha BOMPOC B TeCTe olleHuBaeTcs 1
Oatom, 3amava ornernnBaercs B 10 6ayios (5 0aioB BepHOe pelieHue U 5 6aios
3a BEpHbIN OTBET). MakcuMabHOE KOJUYECTBO HaOpaHHBIX OaioB — 20.

1. Ouenka «HeynoBneTBOPUTENHHO» CTAaBUTCS B CiIy4ae, €CIH CTYJCHT
HaOpas MeHee 6 6aJIToB.

2. OneHka «Y TOBJIETBOPUTEIBLHOY» CTABUTCS B CIydae, €CIIM CTYACHT HaOpa
ot 6 1o 10 6amnoB

3. Ouenka «XopoIo» CTaBUTCS B Cllydae, eclii CTyJIeHT Haopain ot 11 o 15
OaJLIoB.

4. Onenka «OTIMYHOY» CTABUTCS, €CIU CTyAeHT Habpas oT 16 no 20 Gamios.



7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

KonTponupyemsble pa3aeinsl (TEMBbI)
JUCLIUIUIMHBI

Ne i/t

Kon
KOHTPOJINPYEMOU
KOMIIETEHIINH

HanmenoBanue oieHOYHOTO
cpeacTBa

1 BeeneHue B TersiomaccoooOMeH

OIIK-2

Tecrt, kKoHTpONIBHAS paboTa,
3aIuTa J1a00paTOPHBIX
pabort, 3ammura pedepara,
TpeOOBaHHUs K KypCOBOi
pabore....

2 TennonpoBoIHOCTE IPU
CTallMOHAPHOM PEXUME

OIIK-2

Tecrt, koHTpONIBHAS paboTa,
3al1KTa JJabopaTOPHBIX
pabor, 3ammura pedepara,
TpeOOBaHUs K KypCOBOM
pabore....

3 TemnonpoBoIHOCTH MTPHU
HECTAllMOHAPHOM PEKUME

OIIK-2

Tect, koHTpONIBbHAS paboTa,
3anIuTa JJ1adopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOM
pabore....

4 KonBekTuBHBIN TEMI000OMEH B
OJIHOPOJIHOM cpefie

OIIK-2

Tect, koHTpoONbHAA paboTa,
3al1KUTa JJabopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUs K KypCOBOM
pabore....

5 TennooOMeH npu KUTIEHUU 1
KOHJICHCAIINN

OIIK-2

Tecrt, KOHTpoOJIbHAS paboTa,
3aluTa JJabopaTOPHBIX
pabor, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOM
pabore....

6 TennooOMeH u3nyyeHrneM

OIIK-2

Tecrt, KOHTpoOJIbHAS paboTa,
3aluTa JJabopaTOpHBIX
pabor, 3amuTa pedepara,
TpeOOBaHUS K KypCOBOM
pabore....

7 TennooOMeH npu €CTeCTBEHHOM
KOHBEKIIHH

OIIK-2

Tect, koHTpONBbHAS paboTa,
3al1UTa J1abopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUs K KypCOBOii
pabore....

8 Tennonepenaya. TermooOMeHHbIE
armaparsl

OIIK-2

Tecrt, KOHTpOJIbHAS paboTa,
3aluTa JJabopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOM
pabore....

7.3. MeToauueckue MaTepUAJIbI,

onpeneasOIne  MPOUeTypPbl

OlLlCHUBAHUSA 3HAHMIA, YMEHHNH, HABBIKOB M (WJIH) ONbITA 1€ATEIbHOCTH

TecTupoBaHne OCYIIECTBISIETCS,

au00 TMpu TIOMOIIM KOMIIBIOTEPHOU

CUCTEMBbI TECTUPOBAHUS, JMOO C WCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS




MpPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OLICHKA COTJIACHO METOIUKH
BBICTaBJICHUS OIICHKU NP MPOBEJICHUN MTPOMEKYTOUHOMN aTTECTaIUH.

Pemenne craHmapTHBIX 3a/ad  OCYUIECTBISETCS, JMOO TMpU MOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUS, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 3a/1a4
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBepKa pelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKHU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAINH.

Pemienne mnpuKiIagHbIX 3a7ad  OCYIIECTBISETCA, JHUOO MpU TOMOIIH
KOMIBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C UCTIOI30BAHUEM BbIJJAHHBIX 3aa4
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA pEHICHUs 3a/lad IK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUH TPOMEXKYTOUHOM aTTEeCTallUH.

3anmTa KypcoBoil paboThl, KypCOBOTO MPOEKTA WJIM OTYETa MO BCEM BUJIaM
MPAKTUK OCYIIECTBISIETCA COTJIAaCHO TpeOOBaHUSAM, NPEIBSIBIIEMbIM K padoTe,
OMMCAaHHBIM B METOAMYECKNX Marepuaiiax. [IpumepHoe Bpems 3alllUThl HA OJTHOTO
cTyneHTa coctaisier 20 MuH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMUOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)
8.1 Ilepeuenb y4eOHOI JHMTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHSA
TUCHUTITTHHBI

OcHoBHas nuTeparypa:

1. leprorun, B. B.
TennmomaccooOmen [DnekTpoHHBIN pecypc] : YueOHnoe nocodue / B. B. Jleptorun,
B. ®. Bacunses, B. M. VYusamesa. - Caukr-IlerepOypr : Cankr-IlerepOyprekuii
roCyJJapCTBEHHBIN apXUTEKTYypHO-CTpouTeIbHbIN yHUBEepcuret, ObC ACB, 2016. -
244 c. - ISBN 978-5-9227-0690-2.
URL: http://www.iprbookshop.ru/74378.html

2. 'opbaues, M. B.
Tenmomaccoobmen [DneKkTpoHHBIHN pecypc] : YueOHoe nmocooue / M. B. 'opbaues. -

Termomaccooomen ;  2025-02-05. - HoBocubupck : HoBocuOupckuii
roCyJJapCTBEHHBIN TeXHUYECKUI yHUBEpcUTET, 2015. - 443 c. - "'apaHTUPOBAHHBII
cpok pasmemienus B ObC nmo 05.02.2025 (aBrompononrauus). - |ISBN

978-5-7782-2803-0.
URL.: http://www.iprbookshop.ru/91625.html

3. Jlarires, A. T'.
OcHOBBI pacueTa U MOACPHU3ALINS TETNIOMAaCCOOMEHHBIX YCTAaHOBOK B HE(PTEXUMUU
[OnexTpoHHBIN pecype] : Monorpadus / A. I'. Jlantes, M. . ®apaxos, H. T.
MuneeB. - OCHOBBI pacueTa ¥ MOACPHHU3AIMS TEINIOMaCCOOMECHHBIX YCTAaHOBOK B
Heprexumun ; 2024-12-16. - Cankr-IlerepOypr : Crpara, 2015. - 576 c. -
["apanTupoBanHblil cpok paszmenienus B ObC no 16.12.2024 (aBronposioHranus). -
ISBN 978-5-906150-38-7.
URL.: http://www.iprbookshop.ru/89904.html
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JlononHuTENbHAS IUTEPATYPA!

1. Ap3zamacres, A. T
HccnenoBanre  €CTECTBEHHOM  KOHBEKIIMM Ha  TOPU3OHTAIBHBIX  Tpydax
[DnexkTpoHHBIN pecype] : Meroaudeckue ykazaHus K JJabopaTopHOM paboTe 1o
nucuumuinHe «Termomaccooomen» / A. I'. Apsamacues, B. . I'ybapes, A. T.
SApues. - Jlunenx : JInneukui rocy1apcTBEHHbIN TeXHUYECKUN yHUBEpcUTeT, ObC
ACB, 2016. - 17 c. - ISBN 2227-8397.
URL.: http://www.iprbookshop.ru/75072.html

2. lapos, 1O. U.
Tennomaccoobmer [ DnmeKkTpoHHBIH pecypce] : Yuebnoe nmocodue / FO. U. [lapos, O.
K. TI'puropseBa. - Temnomaccooomen ; 2025-02-05. - HoBocubupck

HoBocubupckuii rocyjapcTBEHHbIN TexHUYeckuil yHuBepcuter, 2018. - 164 c. -
["apantupoBanHblil cpok pasmenienus B ObC go 05.02.2025 (aBronposioHranus). -
ISBN 978-5-7782-3557-1.
URL: http://www.iprbookshop.ru/91450.html

3. ligetkos, O.b.
Tepmoaunamuka. Termomaccooomen. TepMoauHamMuKka U TeIUIONEpeaaya.
[IpukmangHol TemiomMaccooOMeH [DIeKTPOHHBIM pecypc| : yueOHO-METOIUYECKOoe
nocobue / FO.H. llupses; F0.A. Jlantes; O.b. lserkoB. - Cankt-IleTepOypr :
Yuusepcurer UTMO, UucTutyT X0moaa u 6unorexunosoruii, 2014. - 64 C.
URL: http://www.iprbookshop.ru/68191.html

8.2 Ilepeyenbr HHGOPMANMOHHBIX TEXHOJIOTHIi, HMCHOJIb3yeMbIX NpPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOIO IMpoLecca MO JAUCHUILIMHE, BKJINOYAas
NepeYyeHb  JHUUEH3MOHHOIO  NPOrPAaMMHOIO  o0ecleYeHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «AHTEepHET», COBPEeMEHHBIX
Nnpo¢ecCHOHANBbHBIX 023 JAHHBIX 1 UHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JInleH3MOHHOE MPOrPaMMHOe o0ecnevyeHne
— Microsoft Office Word 2013/2007;
— Microsoft Office Excel 2013/2007;
— Microsoft Office Power Point 2013/2007;
— I'pann-Cwmera,
— Acrobat Professional 11.0 MLP;
— Maple v18;
— AutoCAD;
— 7zip;
— PDF24 Creator;
— IIporpamMmmHas cucreMa aJig OOHapY>KEHUs TEKCTOBBIX 3aMMCTBOBAaHUM B y4€OHBIX
Y Hay4dHbIX paboTax « AHTumiaruat.BY3»

Pecypchl uHPOPMALIMOHHO-TEJIEKOMMYHUKAUUOHHOM ceTH «AHTEepHE)
— Poccuiickoe obpazoBanne. denepanbHbIii 00pa30BaTEILHBIN MOPTAT:
YUPEKACHUS, IPOTPAMMBI, CTAaHIAPTHI, By3Hl, ... koa moctyma: http://www.edu.ru/
— Oo6pazoBarenbHbli moptan BI'TY, kox nocryma: https://old.education.cchgeu.ru
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HNupopmanuoHHbIe CIPABOYHbIE CHCTEMbI
— bBecrulatHas  asekTpoHHas — OuOiMoTeka oHyaliH  «ExmHOE  OKHO K
oOpa3zoBaTelbHBIM pecypcamy», Ko goctyma: http://window.edu.ru;
— BI'TY: wiki, kox moctyma: https://wiki.cchgeu.ru/;
— YHuBepcuTeTcKas OuOIroTeKa oHaiii, ko goctymna: http://biblioclub.ru/;
— OBC UsparensctBa «JIAHbY», koa noctyma http://e.lanbook.com/;
— OBC IPRbooks, xox moctyna: http://www.iprbookshop.ru;
— HayyHas onekTtpoHHas Oubnmoreka €LIBRARY.RU, xox nocryma:
http://elibrary.ru/

CoBpemennble npodeccoHANbHbIE 0a3bI JAHHBIX
— East View, kon moctyna: https://dlib.eastview.com/
— Academic Search Complete, kox moctyma: http://search.ebscohost.com/
— Hedreras.py, kon noctyna: https://neftegaz.ru/
— «["eonoruueckasi OMOINOTEKA» — UHTEPHET-TIOPTAN CTICIIMATIM3UPOBAHHON
JMTEpaTyphl, Koa goctyna: http://www.geokniga.org/maps/1296
— DJIEKTpOHHAs oubnuoTeKa «I"opHoe TE0», KOJI JIOCTyma:
http://www.bibl.gorobr.ru/
— «['OPHOITPOMBITIIJIEHHUK» — Mex1yHapOoIHbIA OTPACIeBOM pecypc, Ko
noctyna: http://www.gornoprom.ru/
— MINING INTELLIGENCE & TECHNOLOGY —
NudopmarimoHHO-aHATUTHYECKUM OpTall, KOJ JOCTYyIIa:
http://www.infomine.com/

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJAUMASA IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

MatepuanbHO-TeXHUYECKasi Oa3a BKIIIOYAET:

—  Croeunanu3upoBaHHbIE  JIEKIIMOHHBIE  AyJUTOPWUH,  OCHAILECHHBIE
00OpyIOBaHUEM JIJIS JIEKIIMOHHBIX JIEMOHCTpPALUil U MPOEKTOPOM, CTALlMOHAPHBIM
DKPAHOM.

— YueOHBIC ayaUTOPUU, OCHAIEHHBIE HEOOXOJIWMBIM O0OpYIOBAHHEM.
Aynuropund  AJii  TPOBEIACHHUS TMPAKTUYECKUX  3aHIATHHA, 0OOpyIOBaHHBIC
MPOEKTOpPaMH, CTAIIMOHAPHBIMU YKpaHAMU U MHTEPAKTUBHBIMU JTOCKaMHU.

— Ilomemienust A1 CaMOCTOSITENIBHOW pPabOThl CTYJEHTOB, OCHAILEHHBIE
KOMIIBIOTEPHOW TEXHUKOM C BBIXOJIOM B ceTh "MHTEpHET".

— brubIMOTEeYHBIN AJEKTPOHHBIA YMTAJIBHBIHN 3471 C JOCTYIIOM K 3JIEKTPOHHBIM
pecypcaM OMOIMOTEKH U JOCTYNOM B oOpa3zoBaTeabHbIN optas BI'TY.

10. METOIUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOIIIUXCS T1O
OCBOEHMIO JUCHUIIJIMHBI (MOAYJIS)
I[To mucnummHe «TermmomMaccooOMEH» YHUTAIOTCSA JICKIIUH, ITPOBOISTCS
MIPAKTUYECKUEC 3aHATHS U JJA0OpaTOpHBIC PaOOTHI, BRIIOTHIETCS KypcoBasi padoTa.
OCHOBOM U3y4Y€HHUs] JUCHUUIUIMHBI SIBJIIOTCA JIGKIUHM, HA KOTOPBIX
M3JIaraloTcs HanboJiee CyIHIECTBEHHBIE U TPY/HbBIE BOMPOCHI, @ TAKKE BOMPOCHI, HE
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HaIIeAIMNIe OTPAKEHUS B YIeOHOU TUTEpATypE.

[IpakTuueckue 3aHSATHS HaIpaBieHbl HA NPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacueTra IPOLECCOB TEIUIONEPENayu. 3aHITUS NPOBOIATCS IIYyTEM
pelieHusl KOHKPETHBIX 3a/1a4 B ayAUTOPUHU.

JlabopaTopHbie paOOThI BBHIMOJIHSIOTCS Ha JaOOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMHU, IPUBECHHBIMHU B YKA3aHUIX K BBIMOJHEHUIO PadOT.

MeTtonnka

BBIITOJIHCHU S KprOBOﬁ pa6OTI>I HU3JI0KCHA B

y4eOHO-METOIMYECKOM MOCOOUH. BBIMONHATE 3Tanbl KypcOBOM paOOThI TOKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTpons ycBoeHHMs Marepuasia AUCHUILIMHBI MPOU3ZBOJMUTCS MPOBEPKOI
KypCOBOM pabOTHI, 3aIIUTON KYPCOBOM paOOTHI.

Buy yueOHbIX
3aHATUU

JleATenbHOCTh CTYICHTA

Jlexnusa

Hanucanue KoHCHekTa JIEKLMIl: KPaTKO, CXEMaTU4HO, MOCIEAOBATEIbHO
(uKCUpOBaTh  OCHOBHBIE  TIOJOXCHHUS, BBIBOABL,  (HOPMYITUPOBKH,
00001IeHNs; TOMEYaTh Ba)KHbIE MBICIH, BBIIENSATH KIIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepka TEPMHUHOB, NMOHATHM C MOMOIUBIO SHUMUKIONEAUH,
CJIOBAapel, CHPAaBOYHUKOB C BBIINUCHIBAHUEM TOJIKOBAHUM B TETPA[b.
O6o3HaueHue BONPOCOB, TEPMUHOB, MaTe€pUalla, KOTOPbHIE BBI3BIBAIOT
TPYJIHOCTH, IIOMCK OTBETOB B peKOMeHayeMoll Jureparype. Ecmu
CaMOCTOSITEJIbHO HE YyJaeTcss pa3o0paThCsi B MaTepuane, HEoO0XOAUMO
chopMynupoBaTh BOMPOC W 33/JaTh MPENOJaBATENI0 HA JIGKIHM WIA Ha
[IPaKTUYECKOM 3aHSTHH.

IIpakTHueckoe
3aHATHE

KoHcnekTrpoBaHue peKOMEHyeMbIX UCTOUHMKOB. PaboTa ¢ KOHCIEKTOM
JIEKIMI, TOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCAM, IPOCMOTP
pEeKOMeHIyeMoii muTeparypsl. [IpociymuBanye ayauo- 1 BUIE03aIKUCEN 110
3aJlaHHOM TeMe, BBINOJIHEHHE pacueTHO-TpaUUecKuX 3a/laHui, pelieHue
3a/1a4 110 AJITOPUTMY.

JlaGopatopHas
paborta

JIaGopatopHblie pabOThI MO3BOJSAIOT HAYYUTHCS IPUMEHSTh TEOPETHUECKUE
3HAHUWA, MMOJYYCHHBIC Ha JICKIUHU IIPU PCIHICHUH KOHKPCTHBIX 3a1a4. Yr1oO0bI
HauOoyiee palMOHAIBHO M TIOJHO HCHOJb30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX Ul MOJATOTOBKH K HHUM HEOOXOIMMO: CIIEAyeT pa3o0parh
JIEKIMIO 110 COOTBETCTBYIOIIEH TeMe, 03HAKOMMTCS C COOTBETCTBYIOILIUM
paszenoM ydeOHUKa, NpopaboTaTh JONOJHUTENbHYIO JIUTEpaTypy u
VCTOYHMKH, PEIINTH 33a4H U BBIIIOJIHUTH JPYTrUe MUCbMEHHbIE 3aJaHHsL.

CamMocTosTeabHas
pabora

CamocTosiTenbHasi paboTa CTYI€HTOB CIIOCOOCTBYET IIyOOKOMY YCBOECHHS
y4yeOHOro MaTepuala M  pPa3BUTHIO HAaBBIKOB  €caMOOOpa30BaHUS.
CamocTosTenbHas paboTa IpeanoaraeT clieylolIne COCTaBIsIOIIHE:

- paboTta ¢ TeKCcTaMu: y4yeOHHMKAMH, CIPAaBOYHHKAMHM, IOMOJHHUTEIbHOM
JUTEpaTypOH, a Takke MPOopadOTKa KOHCIIEKTOB JICKITUH;

- BBIMOJIHEHHUE JIOMAITHUX 3a/IaHUH U pacyeTos;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSTEIIFHOTO H3yUICHUS;

- yyacTHe B paboTe CTy/I€HUEeCKUX HayYHBIX KOH(PEPEHINH, OMUMIIHa;

- TOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAITUH.

IloaroroBka k
MTPOMEKYTOUHON
aTTecTaluu

I'oTOBUTBCS K NMPOMEXKYTOYHOM aTTECTALMM CIEAYET CUCTEMAaTUYECKH, B
TEYEHUE BCEro ceMecrpa. MIHTeHCHMBHAs MOATOTOBKA JIOJKHA HAYAThCS HE
IIO3/IHEE, YEM 3a MECSL-II0JITOPA 10 IIPOMEKYTOYHOM aTTecTanuu. J[aHHbIe
nepes AK3aMeHOM, IK3aMEHOM TpH JIHA 3((HEKTUBHEE BCETO MCII0JIb30BaTh
JUIsl IOBTOPEHUS U CUCTEMATHU3aluu MaTepraIa.
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