MHWHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOMN ®EAEPALIMU
desiepansHoe rocyaapeTeeHnHoe OlomKeTHOe 00pasoBaTe/IbHOe YIPEKICHHE
BeIcLIero obpa3soBaHuA
«MarHuTOropcKHmii rocy1apcTBeHHbIN TexHudeckuii ynusepcurer um. I.HM.Hocosay

YTBEPXJAIO:
JIMpeKTOp HHCTHTYTA SHEPreTHKH H
ABTOMATH3HPOBAHHEIX CHCTEM
C.W. JlykpsaHOB
20 suBaps 2017 r.

PABOYAS TIPOTPAMMA JUCHHUILIHHBI (MOAYJIA)
TEPMOOHHAMHKA H TEIIVIOITEPE[JAYA

CneunanpHOCTE
15.05.01 TIpoexkTHpOBaHHE TEXHOJOrHIECKHX MAUIHH H KOMILIEKCOB

Crnennain3anus
[poexkTHPOBAHHE METALITYPrHYeCKHX MAIHH H KOMILTEKCOB

YpoBeHb BhiCLIero 00pa3oBaHus - CHEHHATHTET

dopma oOyueHHs
o4Has
UHCTHTYT DHepreTHKH H aBTOMATH3HPOBAHHBIX CHCTEM
Kadenpa TenIoTeXHHUECKHX U JHEPreTHYECKHX CHCTEM
Kype 5
Cemectp 9
Marauroropck

2017 r.



PaGouas mnporpamma cocraBrena Ha ocHoBe @PI'OC BO no cnemmamsHoctn 15.05.01

[TpoexTHpoBaHHE TEXHONOTHYCCKHX MAIIMH M KOMIUIEKCOB, YTBEpKIAEHHOro npukazom MOuH P® ot
28.10.2016r.  Ne 1343,

Pabouas nporpamma paccMoTpeHa M onoOpeHa Ha 3acefaHum Kaden
JHEPreTHYECKHUX CHCTEM
17.01.2017 r., npoToxon Ne 5.

TEIJIOFEXHHYECKHX H

/ E.B. AranmuTos

7

PaGouas nporpamma ofo6peHa METOIHYECKOH KOMHCCHEH HHCTHTYTA SHEPIeTHKH H
aBTOMATH3HPOBAHHEIX CHCTEM

20.01.2017 r., mpoTokos Ne 4.

[Ipencenarens : C.U. JlykesiHOB

CoriacoBaHo: =
3aB. kadeapoii '7/ A.I'. Kopuynos

Paouas nporpamMma cOCTaBlIeHa: /") accHCTeHT
Z /7 > &
) A

(A& ce~~7 _—C.B. MaTBEEB

PeuensenT: 3am. HayanepHuka [[DCT OAO «MMK», K.T.H.

ﬁ = '/ B.H. Muxaiinopckuit

[




JIneT perucrpariy M3MEHEHHH U TOMOJIHEHUH

N

—

No Paznien Kparkoe coneprxanue Hara, No [Tonnuce
/1 PIIJT U3MEHEHUS/ IOTIOTHEHUS IPOTOKOJA 3aB.Kkadepoit
(MomyJist) 3aceaHus
kadenpsl
1 8 AxTyanmu3anusi y4eOHO-MeTOIUYECKOro Ne 2 /
obecrieyeH s UCHUIIIHHB] 27.09.2016 r. =z
2 8 AXTyanuzanusi y9e0HO-METOAMYECKOrO Ne2 = /
obecrieyeHus! TUCTIATIIHHEL 12.09.2017 r. el ,
3 8 AKTyayu3anusi y9e0HO-METOMMYECKOIO U No2 /
UH()OPMAIIMOHHOTO 00eCIIeUeHH S 25092018 1.
/
JTACITATUIAHBI =] /
4 9 AXTyaJu3anys MaTepUaIbHO- Ne2 1/71—{/
TEXHUYECKOro obecneuenns ucuummesl | 8.10.2019r. |~ &
b7 8 AxTyanuzanus yaeOHO-METOUIECKOTO U Nel /
UH(OPMAIMOHHOTO 00eCIeueH s 1.09.2020®. |

JUCIHHUATIIIINHBI
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1 I_[e.]m OCBOCHHUSA TUCHUIIJIMHBI

HGHBIO OCBOCHUA JUCIUITINHBI ((TepMOIII/IHaMI/IKa U TCILIOINCpCaada» ABJIACTCA:

HU3YUCHUC OCHOBHBIX MOHATUM M 3aKOHOB TCPMOAMHAMUKN W  TCIUIONCPCAadu,
TCPMOJUHAMHUYCCKUX IIPOLECCOB, CII0c000B nepeaaynu TCIUIOTBI M OCHOB HX pacucTta JId
IMPOCKTUPOBAHUA TCXHOJIOTMYCCKHUX MAallIMH U KOMILJICKCOB.

2 MecTo TMCUMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMmbl
NOATOTOBKH CIEeNHAINCTA

Hucuunnuna b1.6.22. «TepmoaunaMuka u Teruionepeaya» BXOIUT B 0a30BYIO 4acTh
61o0ka 1 oOpa3oBaTeIbHOI MPOrPaMMBI.

Jlig u3y4yeHus: AUCUUILIIMHBI HEOOXO0IMMBbI 3HAaHUS (YMEHUS, BIa/IeHUs), CPOPMUPOBAHHBIE
B pe3yabTaTe u3ydenus: ®usuka, Mexanuka »KUIKOCTH U rasa.

3HaHus (YMEHUS, BJIQJICHMsI), MOJyYE€HHbIE NPU W3YUYEHUU JIAHHOW JMCUHUILUIMHBI OyayT
HEeoOXoMuMbl uid u3ydeHus: [IpoexkTupoBaHME CUCTEM THAPO- U  ITHEBMOIPHUBOJA,
[IpoexkTupoBaHKe TEXHOJOTMYECKMX MAIIMH M KOMIUIEKCOB AarjloJIOMEHHOIO IPOW3BOJICTBA,
[IpoexTupoBanre 060pyIO0BaHMs IPOKATHOTO U BOJIOYMIIBHOTO POM3BOCTBa, [IpoekTupoBanue
000py/I0BaHHUs LIEXOB CTAJEIIIIAaBIIIBHOTO IIPOM3BO/ICTBA.

3 Komnerenuunu o0y4aromerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIs1) ¥ IUVIAHMPYeMble pe3yJbTaThl 00y4eHus:

B pesynbpraTe ocBoeHus nucuuiuidHbl (Monyis) «TepMoanHaMuKa U Teruionepeaaya»
00yJaroIuiicst JOJDKEH 00JIaaaTh CICIYIONUMA KOMITETCHITHSMHU:

CtpyKTypHBIU
DJIEMEHT [Tnanupyemblie pe3yabTaThl 00ydeHUs
KOMIICTECHIUH
OK-1 cnoco0HOCTBHIO K A0CTPAKTHOMY MBIILIEHHI0, AaHAJIU3Y, CHHTE3Y
3HaTh OCHOBHBIE ONPECIICHUS U TOHATHUSI TEXHUYECKOW TEPMOJANHAMUKYU U
TeIJIOTIepeIauM JIJIsl aHaJIu3a U CHHTE3a BOIIPOCOB MPO(PEeCCHOHATIBHON
IEeITEIbHOCTH
VYMmerTh: AHaIM3UPOBATh TEXHOJIOTMYECKUE TTPOIIECCHI TPO(heCcCHOHATBLHOM
JESITETLHOCTH HAa OCHOBE TEPMOJIMHAMHYECKON U TEIJIOBOM TOYEK 3pEHUS
Bnanets: Hasrixamu K aOCTpakTHOMY MBIIIICHUIO, AaHAIU3y H CHUHTE3Y
TEXHOJIOTMYECKUX TPOIECCOB MPOPECCHOHAIIBHON JEATEILHOCTH Ha
OCHOBE TEPMOIMHAMUYECKUX U TEIJIOBBIX IIPOLIECCOB

IIK-11  cnoco0HOCTHIO K  CHCTEeMATHYECKOMY  M3YYeHHMI0  HAYYHO-TeXHHYecKOM
HHGOPMALMH, OTeYeCTBEHHOI0 M  3apy0esKHOr0 OmbITa 1O COOTBETCTBYIOLIEi
cHelUATU3AHT

3HaTh OCHOBHBIC OIIpCACIICHUA U ITOHATHUA TEXHUYECKOH TCPMOJUHAMHKHU U
TCIUIONEpeaa I ik CUCTEMATUYCCKOI'0 PCIICHUS CIICHIUAJIM3UPOBAHHBIX
BOIIPOCOB U 3aa4

YMmers: Pacnio3naBate 3¢pextuBHOE penieHne oT HeIHEKTUBHOTO B pe3yibTaTe
U3y4eHHs] OCHOBHOM OTEUECTBEHHOM U 3apyOeKHOM JUTepaTypbl IO
JTMCLUIUINHE «TepMoMHaMuKa U TerIonepeaaya Ui
CHUCTEMATHUYECKOTO PEUICHMSI CTIEHNAaTIN3UPOBAaHHBIX BOIIPOCOB U 3aJa4

Bnanets: Haprikamu k CUCTCMATUYCCKOMY H3YUYCHUIO HaquO-TCXHHQCCKOIZ
I/IH(bOpMaI_II/II/I, OTCYCCTBCHHOI'O nu 3apy6e>i<Horo OIIBITa 110
«TepMO,Z[I/IHaMI/IKC " Teruionepeaayn» U OCHOBHBIMU MCTOJaMU PCUICHUA
CIICTIMAJIM3UPOBAHHBIX 3a1a4




4 CTpyKTypa U cojiepKaHue TUCHUILIUHBI (MOTYJIs1)

OO0mast TpyI0eMKOCTh JUCIUTIINHBI COCTaBIseT 3 enuHuIlbl - 108 yacos, B TOM ducie:

- KOHTaKTHas pabota — 51,95 akan. 4acos:
- ayauTopHas - 51 akan. yaca;
- camocrosTelbHas pabota — 56,05 akan. vaca;
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1. Paznea. Tepmoaunamuka
1.1.Ilonsitue Tepmonunamuku. [lapameTpbl cOCTOSIHUS. [TpopaboTka Koncnekr nekmuii. [OK-1
3aKoHBI HAcaIbHOTO raza. IloHsaTHe 0 TEMI0EMKOCTU JIEKIIMOHHOTO Otuer mo |TTK-11
MaTepuaa. 1abopaTopHBIM
8| 2 8 6 BrimonHenue paboTtam.
71a00paTOPHBIX
pabor. Tema 1.1. m.
6.2.
1.2. IlepBplii W BTOpPOW B3aKOH TEPMOJUHAMUKH. [TpopaboTka Koncnexkr nexmuit |{OK-1
DOHTanbnus W BHyTpeHHss oHeprusa. [lonstue o0 g o 0 5 JIEKIIUOHHOTO [1K-11
oOpaTUMBIX M HEOOpPaTHMBIX TEPMOIAMHAMHUYECKHX marepuana. Tema 1.2.
rpoleccax m. 6.2.
1.3. Ilomsatue  sHTpommu.  Iluxubel.  IlondArme [TpopaboTka Koncnekr nekunit,| OK-1
tepmuueckoro KIIJI. OcHoBHble TepMmonuHamuveckue| 8 | 2 4/4" 6 JIEKIITHOHHOTO caaya [1K-11
niporiecchl. [lonuTponHbIe MPOIECCHI. matepuana. Tema 1.3.|mabopaTtopHbIX
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n. 6.2. BemoaHeHwue|paboT.
1ab0paTOpPHBIX
pabor.
1.4. Tlpomeccwl cxarus B komrmpeccope. [lonsarue o [TpopaboTka Koncnekr nexmuit, | OK-1
BIakHOM Bo3ayxe. H-d muarpamma. JIEKITMOHHOTO crada [1IK-11
MaTepuara. 1ab0opaTopHBIX
sl 2 4/4m 6 Beinonnenue pabot. Pe3zynpTaTsl
1a00paTOPHBIX TECTUPOBAHUA.
pabor. Pemenue
TECTOBBIX 3aMaHui (11
6.1). Tema 1.4. 1. 6.2,
Hroro nmo pasneny 8| 8 | 16/8" 24
2 Pa3nen. Tensonepenaua
2.1. IlonsiTue TEIONPOBOIHOCTH. 3aKOH Dyphe. [TpopaboTka Koncnekr nekmuii, | OK-1
CranuoHapHas TEIIONPOBOIHOCTb. JIEKIIMOHHOTO caaya [1K-11
MaTepuaa. 1ab0opaTopHBIX
8| 2 4/4* 6 Beimosnenue paboT.
71a00paTOPHBIX
pabor. Tema 2.1. m.
6.2.
2.2. HecrannoHapHas TEIJIONpPOBOAHOCTb. [loHsTHE [TpopaboTka Koncnekr nexmwii,|OK-1
TEPMUYECKON MAaCCUBHOCTU. MeTOo/1bl pacuera. JIEKIIUOHHOTO caaya [K-11
u MaTepuana. 1abopaTopHBIX
8| 2 4/4 6
Brimonnenue pabor.
1a00paTOPHBIX
pabotr. Tema 2.2. m.
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6.2.
2.3. Ilonatue koHBeKUMHU. BpIBO ypaBHEHHH MOA00MS. [TpopaboTka Koncnekr nexuwit,|OK-1
BeIHyXIeHHAss KOHBEKITUS MTPH 00TEKaHUH TIIACTUHBI. JIEKIIMOHHOTO cmava [1K-11
MaTepuaa. 1ab0paToOpHBIX
8| 2 4/4* 6 BrimoHenmne pabor.
1a00pPaTOPHBIX
pabotr. Tema 2.3. 1.
6.2.
2.4. BpIHyXJeHHas KOHBEKUMS TpU JBHKECHUU [TpopaboTka Koncnekr nexmuii, | OK-1
x)uakocted B TpyOax. [ToHsTre cBOOOTHON KOHBEKITUH. JIEKIITHOHHOTO caaya [1IK-11
Marepuana. 1a00paTOPHBIX
8| 2 4/4" 6 Beimosaenune paboT.
71a00paTOPHBIX
pabor. Tema 2.4. m.
6.2.
2.5. TemnoobmeHn wu3nyuenue. 3akoH Credana- [TpopaboTka Koncnekr nekuuit,|OK-1
bonbumana. JEKIIMOHHOTO craya I1K-11
MaTepuaa. 1abopaTopHBIX
sl 1 2 8,05 Beinosinenue pabot. PezynbpTaThl
1ab0pPaTOPHBIX TECTUPOBAHUSI.
pabor. Pemenue
TECTOBBIX 3amaHuil (I
6.1). Tema 2.5. 1. 6.2.
HToro o pasaenay 8 9 18/16™ 32'05
Htoro mo gucuuIiinHe 8| 17 |34/ 24n 56,05 [Tpomexyrounsrii |OK-1
KoHTposib-3auer  |[1K-11




5 O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Jnst pereHus npeayCMOTPEHHBIX BHIOB YU€OHON pabOThl MPU U3YYCHUU JUCUUTUIAHBI
«TepMoiMHAMKKa U TEIUIOTIEpeiauya» B KaueCTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA HCHOIB3YIOTCS
KaK TpaJIMIIMOHHBIC, TAaK U MOJIYJIBHO - KOMIIETEHTHOCTHBIE TEXHOJIOTUH. B KauecTBe OCHOBHOM
00pa3oBaTeIbHONW TEXHOJOTHMH HUCIIONb3yeTcs paboTa B KOMaHIE — COBMECTHAs JEATEIbHOCTH
CTY/ICHTOB B TPYIIIIE MpH pacueTax Ha JaOOpaTOPHBIX 3aHATHIX, HAlpaBlieHHAas Ha pEUICHUE
oOrIeli 3a1a4M IMyTeM CIIOKEHUS Pe3yIbTaTOB HHIMBUAYATIbHON paOOTHI YWICHOB TPYIIIIHI.

Jl1 TeopeTH4ecKol MOArOTOBKU 00Y4YarOIIMXCsl UCIIOJIb3YIOTCS TUIIBI JIEKIMI: BBOIHAS,
MOTHBAI[MOHHas (BO30y)KJaroliasi UHTEpEC K OCBAaMBAEMOW AMCLMILUIMHE), MOArOTOBUTEIbHAS
(roToBAIIas CTYACHTOB K 0oJjiee CIIOKHOMY MaTepuany), UHTErpupyromas (maromas OO
TEOPETUYECKUI aHaIW3 IMPEIIIECTBYIOIIET0 MaTepuana), YCTaHOBOYHAs (HaIlpaBIIsIOLIast
CTYACHTOB K HUCTOYHMKaM HH(popMauuu Ui JajlbHeWedl camocrositenbHOM padoTsl). Ha
3aHATHUSX BHEAPSIOTCS TaKue WH(OPMAIIMOHHBIE TEXHOJIOTHH, KaK UCTIOJIh30BAHUE DIIEKTPOHHBIX
u3Ianuii (Bumeo mMarepuainos (uepe3 MHTepHET.)).

CamocTrosTenbHas paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOSITEIbHONU MPOpPabOTKE TEM.
[Ipn opranuzanu camMoOCTOATEIbHON pabOThl CTYJEHTOB HCIOJIb3YIOTCS PYKOIMCHBIE BEPCUU
Kypca JIeKIuH, J1abopaTOpHOTro MPaKkTUKyMa.

6 YueOHO-MeTOANYECKOE 00ecniedeHe CAMOCTOSITEIbHOI PadoThI CTY/AEHTOB

6.1. Ilepeuens mem u 3a0anuii 013 NOO20MOGKU K MECMUPOBAHUIO NO PA30ery
mepmoouHamuKa:
1. TepmoauHamMuyeckas cucrema:
1. DT0 COBOKYMHOCTh MUKPOYACTHI], 0OMEHUBAIOIINXCS IYHEPTUCH;
2. DOTO COBOKYMHOCTbh MAKPOCKOTIMUECKUX T€JI, 0OMEHHUBAIOIINXCS YIHEPTHEH MEX Ty
co00¥ 1 OKpYKalolIel CpeIou;
3. Tepmonunamuyeckasi cucteMa- 3TO OKpYy»Karoliasi cpefa;
4. DTO COBOKYMHOCTh MAaKPOCKOTIMYECKUX TeJ, 0OMEHHUBAIOIINXCS YIHEPTHEH.
2. Kak Ha3bIBaeTCsl TEPMOJIUHAMHYECKAsI CUCTEMA, KOTOpasi He 0OMEHUBAETCS TEIJIOTOM C
OKpYKarolleu cpenon?
1. AnuabaTHOIi;
2. H3orepMuyecKoi;
3. M3omupoBaHHO;
4. T'OMOreHHOH.
3. ITapameTphl COCTOSIHUSA TEPMOIUHAMUYECKON CUCTEMBI:
1. Macca, 00beM, Bec;
2. Macca, TeI0EMKOCTb, YACTBHBIN 00bEM;
3. JlaBnenwue, ynenbHbI 00BEM, TEMIIEPATYPA;
4. JlaBneHue, BI3KOCTh, TEMIIEpATYypa.
4. UneanpHEbIH ra3 — 310:
1. Dro raz, B KOTOpOM MOTEHIMAIbHAS SHEPT sl MOJIEKYI 0O0JIbIIIE KHHETHYECKOM;
2. 710 rasz, y KOTOpOro OTCYTCTBYIOT CHJIbI B3aUMOJICHCTBHS MEKIY MOJIEKyJIaMu, a
00BEM MOJIEKYN IPEHEOPEKUTENLHO Mall;
3. 710 ra3 ¢ 00JIbIION KHHETUYECKOW SHEPruei;
4. 3r0 ras, B KOTOPOM CHJIBI IPUTSKEHUS MKy MOJIEKYJIaMH IOCTATOYHO OOJIbIIIKE.
5. U3menenue cocrostHus TepmoauHamudeckoit cucteMsl (TIC) Bo BpeMeHN Ha3bIBaETCA:
1. Muddysueii;
2. BpemeHneM pensiiuu;
3. Penakcanueii;
4. TepMOAMHAMUYECKUM MPOIIECCOM.
6. JlaBnenue:
1. DTo0 Macca rasa, JecTBYIOIIAs HA CTEHKU COCY/a;



2. DTo cuiia, NeHCTBYIOIIAs Ha €MHUILY IJIOMAI 110 HOPMaJH K Held;
3. DT0 BeNMYMHA, MPOTIOPLUUOHANbHAS KWHETUYECKON SHEPTUH TeJa;
4. D10 BeNMUYMHA, IPONOPLHOHAIBHASL Macce Tela.
7. Temnieparypa:
1. D10 Mepa NOTeHIHAILHON SHEPTUU pabovero Tena;
2. DTO Mepa JaBIeHHS Tena;
3. DTO Mepa HHEPTHOCTH TeJa,
4. D10 Mepa KHHETUYECKOM SHEPrUuu padoyvero Tea.
8. Kakas u3 npuBeAEHHBIX (U3UYECKUX BEIIMUYMH HE TPUMEHSETCS MTPU BHIYUCICHUN
KOJIMYECTBA TEIUIOTHI, IOJYYEHHON IIPU HarpeBaHuu Teiia?
1. Macca Teina;
2. YaenpHas TEIIIOEMKOCTD BEILIECTBA;
3. I3MeHeHne TeMIiepatypel Tena;
4. Pazmepsl Tena.
9.YpaBHEHHE COCTOSHUS UECATLHOTO rasa

1. ds=a—q;
T
2. Q =mcAt;
3. og=dh—odp;
4. PV =mR,,T

10. YHuBepcanbHas ra3oBasi TOCTOSIHHAS:
1. R=273,;
2. R =8314,
3. R =4187,
4. R =287
11. PazamepHOCTh yIebHOM Ta30BOM MOCTOSHHOM:
1. Jx/xr;
2. JIx/KmonbsK;
3. JIx/KmMoib;
4. JIx/xr K
12.YpaBHeHHe NepBOTO 3aKOHA TEPMOIUHAMUKHU:
1. og=du+odp;
2. og=dh+odp;
3. g =du—udp;
4. g =du+ pdo
13. Kakoit mapameTp BIUs€T HA BHYTPEHHIOIO SHEPTUIO0 TEPMOIMHAMUUECKON CUCTEMBI:
1. PaborTa;
2. TennorTa;
3. Temmnepartypa;
4. O0nbem,
14. YV nenbHast paboTa paciiupeHus rasa:

1.1 :j.PdV
1

2. | = —j PdV

1

3. I:id(PV)



4.1 =|dPV

P —

15. YpaBHeHUE MOJIUTPOITHOTO Mpolecca:
1.PV, =RV,
2. Plvlk = PZVZk
3.RV," =PV,
4.C,-C, =R
16.IloHsATHE SHTAIBITUN:
1. h=q+ pov;
2. h=u+ pv;
3. h=T+ pv;
4. h=u-po

17. Yto Gonpiie: BHyTpeHHss sHeprust 1kr Boabl ipu 100 °C unu BHyTpeHHss sHeprus |
KI' BOJITHOTO IT1apa IpHU TOM e TeMriepatype?
1. Boggr;
2. Ilapa;
3. OnuHakoBbIE, TaK KaK OJIMHAKOBAs TEMIIEpaTypa;
4. B 3aBHCHUMOCTH OT YCJIOBUH,

18. Kakas u3 ¢pusznueckux BennuuH usmepsercs B Jk/kr-°C?
1. VYiaennHas TeIUIOTA IUIABIICHHS,
2. YpaenbHas TEIIOTa MapooOpa30OBaHNS,
3. VYiaennHas TEIUIOEMKOCTS;
4. Tennorta cropaHus TOIJIMBA.

19. Ilouemy Boy IPUMEHSIOT B KQUE€CTBE TEINIOHOCUTESA?
1. Boma — camoe pacnpocTpaHEHHOE BEIICCTBO B IPUPOJIC;
2. Bopna umeer 60JbITYI0 YASTBHYIO TETUIOEMKOCTD;
3. Bojga — camoe nemépoe BEIIECTBO;
4. Bopga — He BI3Kas )KUIKOCTD.

20. B xaknx CAUHUIOAaX U3MEPSACTCS KOJITUICCTBO TEIIOTHI?

1. °C;

2. Kr/m;
3. JIx;
4. H/m.

21. Kakyro 3HEepruro Hy»XHO 3aTpaTuTh, 4T00bI HarpeTs 1000 r yncroit Bojsl Ha 1°C?

1. 42001x;
2. 420001x;
3. 420x]/lx;
4. 4200 x/Ix.

22. TlonuTpomuuecKuM Ha3bIBaeTCs MPOIIECC, MPOUCXOAAIIUI MPU TOCTOSTHHOK(OM)
1. Temnepartype;
2. JlaBnenuu;
3. O0neMme;
4. Tenao€MKOCTH.



23. AnrabaTHBIM MTPOLIECCOM HA3BIBAIOT MPOIECC:
1. V3meHeHus COCTOSIHUSA T'a3a B TEPMOU30JUPOBAHHOMN CHUCTEME;
2. I3MeHeHust COCTOSIHUSA T'a3a B 3aKPBITOM COCY/IE;
3. W3MeHeHus napaMeTpoB ras3a Ipu NOCTOSIHHOM JaBJICHUU;
4. V3MmeHeHus napaMeTpoB rasza npu NOCTOSSHHOM TeMneparype.

24. IIpu noCTOSIHHOM TeMIlepaType BHELUIHUE CUJIbI HaJ ra3oM coBepiuuian padoty 300 x.
Kosm4ecTBo TEIIOTH, IepeaanHoe rasy, paBHo:

1. 0 dx;

2. 200dx;
3. 300 Hdx;
4. -300 Ix

25. U neanpHBlii ra3 HaX0AUTCS B 3aKPHITOM cocye. TemnepaTypy ra3a HOBBICHIH B 2
paza. Kak u3menunace padora raza?

YBenuuuiace B JiBa pasa;
YMeHbIuiIach B Ba pasa;
PaBHa nym10;

He n3menumace.

o

26. I'azy nmepenano 200 J[>k TEMIOTHI, BHENTHUE CHIIBI COBEPIININ HaJ HUM padboty 400
JIx. I3MeHeHne BHYTpEHHEN SHEPTUH Ta3a PaBHO:
1. 200 Tx
2. 600 Tx
3. 400 dx
4.0 Ix

27. Kakoe u3 HIKENPUBEICHHBIX BRIPAXKEHU BBITIOJHSICTCS MPU aauabaTHOM
paciupeHny uaealbHOro raza?

1. 6q =—al
2.00=0

3. 0g =du
4. du=0.

28. BTopoii 3aKOH TepMOJIMHAMUKH (POPMYITHPYETCS:
l.c,-C, =R
2. TemoTta cama co00it He IepexoUT OT 00Jiee HAarpETOro Tejla K MEHEEe HarpeToMy;
3. TeruoTa cama co0oi¥i epexoaUT OT OOJIee HArPETOro TeJia K MCHEE HarpeToMy,
00paTHBIN
CaMOTIPOU3BOJILHBIN MEPEX0]T HEBO3MOKEH;
4. B npupoje Bce Mporecchl 00paTHUMBIL.

29. Koaddurmuent nonesHoro aeiictsust (3¢HeKTHBHOCTH) TEMJIOBON MAIlIUHBI,
pabotarorieit mo mukity KapHo paBeH:
1- Txon/ (THarp'Txon);
2- (THan-TXOH)/TXOH-;

3 . THarp/ (THarp'Ton) 1



4- (THarp‘Txon) / THarp

30. Ha pucyHnke npejcTaBiieH MpolecC COBEPIIAEMbIN uieanbHbIM razoMm. Ha kakom
y4JacTKe OTCYTCTBYET padoTa pacupeHus?

31. Ha pucyHke moka3aHO HM30TEpPMHUUYECKOE M aanadaTHOE PaCIIMPEHHE OHOTO U
TOTO K€ KOJIMYECTBa UeanbHOTO ra3a. Kakoe u3 HMKenpuBeAEHHBIX COOTHOIIIEHUH paboT
" W3MEHEHU ! TeMIiepaTyp TUTST YKa3aHHbIX  IPOLIECCOB CIpaBeUINBO?

1. 1, =1,,dT, >dT,
2. 1, <l,,dT, <dT,,
3. 1, >1,,dT, >dT,
4.1, >1,,dT, <dT,

32. [lpuBeauTe pa3MepHOCTh YHCEN TI0I00MS
A) be3pazmepHbI

B) Br/m?

B) Jlx/c

1. TlpuBenuTe pa3MepHOCTH TEIIOBOTO MOTOKA
A) Br/m?

b) Bt

B) Br/m®

2. HazoBute uncno Re ans TypOyiIeHTHOro MOTOKa B TpyOax
A) Re<2300

B) 2300<Re<1-10*

B) Re>1-10*



35. IlpuBeauTe ypaBHEHUE TEILIONIEpEIadn
A) Q=-AgradtF

b) Q=a(te-tx)F

B)Q=kAtF

36. Kakas cxema IBUKEHUA TEIUIOHOCUTEN HanOoJIee BBINOIHA
A) IlpsmoTox

b) [IpotuBoTOK

B)CrnoxHbli TOK.

37. MoXHO 1M ONpEeACTUTh MapaMeTphl COCTOSIHHS BIQKHOTO Iapa IO €ro CTCICHH
CYXOCTH W Temmeparype?
1)-na,
2)-HeT

38. Ilpm nroObix nu amuabaTHBIX TIpoIeccax OJHTPONMUS paboduero Teina oOcTaeTcs
MTOCTOSIHHOM?
1)-na,
2)-Her

39. BO3MOKHBI JIH TTPOIIECCHI TEIUI00OMEHA TIPU OJMHAKOBBIX TEMITEPATYPaxX HCCIIEeTyEeMBIX
cucreM?
1)-na,
2)-HeT

40. Bo3MOXeH JI TTpo1iecc KOHBEKTUBHOTO TETNIOOOMEHA B TBEP/IBIX Tenax?
1)-na,
2)-HeT

Ilepeuenv mem u 3a0anuii 011 NOO20MOBKU K MECMUPOBAHUIO NO PA30esly menionepeoaua.

1. B Kakux eIMHUIAX U3MEPSIETCA KOJIMYECTBO TEIIOTHI?
1) °C

2) Kr/m;

3) Uk;

4) H/wm.

2. ITonHBIM TEMIOBBIM NOTOKOM Ha3bIBAETCS KOJIMYECTBO TEIUIOTHI, IPOXOISIIEH Yepes:
1. EauHu4YHYO MI0IIa1b MOBEPXHOCTH B €AMHUILY BPEMEHU;

2. TlomHyro MOBEPXHOCTH B €UHUILY BPEMEHH;

3. TIpou3BoibHYIO TOBEPXHOCTD 32 HEKOTOPBIN MTPOMEKYTOK BPEMEHH;

4. ENVHUYHYIO TUIOMIAb MOBEPXHOCTHU 32 HEKOTOPBINA MPOMEKYTOK BPEMEHH.

3. TemonpoBOAHOCTH — ATO:

1) TlepeHoc TeIIOTHI B pe3y/ibTaTe MEPEMEIICHHs MM IEePEMELIMBaHUs HEPABHOMEPHO
HarpeThIX KUJIKOCTEN UIIU ra30B;

2) Ilporecc mpeoOpa3oBaHMsi BHYTPEHHEH DHEPIUU Tela B DHEPIUI0 AIEKTPOMArHHUTHBIX
BOJIH;

3) IlornomieHue SHEPrUH UITYYECHUS IPYTUM TEIIOM;

4) MonekynsipHbIi CI0cO0 ePeHOCca TEIUIOTHI.

4. Yto 0603HaAUAET 3HAK « - » B (hopmyie 3akoHa Dypbe?



1) Tlepenaya TEIIOTHI OT MEHBILECH TEMIIEPATYPHI K OOJIBIICH;

2) HecoBnajeHue HaNpaBlieHHUs TEIUIOBOTO IMOTOKA C HANIPABJICHUEM BEKTOpa
TEMIIEPaTypHOTO I'PAHEHTA;

3) Ilepenmaua oT 0HOW U30TEPMBI K IPYrOM;

4) HampaBneHue TEIUIOBOTO MOTOKA.

5. TenmonmpoBOTHOCTH KaKUX MaTepHaIOB HANOOIbIIast?

1) Meramios;

2) Ta3o0s;

3) TBepabIx Tel - JUANEKTPUKOB;

4) JKunkocreit.

6. OT KakuX MapaMeTpoB 3aBUCUT KOAPPUIIUEHT TEILIIOPOBOJHOCTH ?
1) Or Buja IBMKEHHS KUKOCTH;

2) Ot TemrepaTypbl U PU3HYECKUX CBOWCTB BEIECTB;

3) Ot Macchl ¥ IJIOIIAIU TIOBEPXHOCTH Tela,

4) Ot KoJMYeCTBa MOABEICHHOMN TEILIOTHI.

7. VYka3aTh, KakOMy UHTepBally 3HadeHHH Ko3p¢uuumeHTa A  COOTBETCTBYET
TETIONPOBOJHOCTh CTAJIEH.
1)20 — 50 Bt/(m rp)
2)0,07 — 4 Bt/(M 1p)
3)0,007 — 0,07 Bt/(m rp).

8 Uto xapakTepu3yeT K03 HUIIMEHT TeMIEPaTypOIPOBOIHOCTH:

1) TIlepemauy TEIIOTHI OT OJAHOM KHUIKOCTH K APYrOW;

2) OTHOIICHHE CIIOCOOHOCTH TeJa POBOIMTD TEIJIOTY K CIIOCOOHOCTH aKKyMYJIHPOBATh €€;
3) Ilepenmauy TEmIOTH HAa TPAHUIIC pa3/eia Cpes;

4) CnocoOGHOCTH TepeiaBaTh TEILIOTY Yepe3 CTEHKY.

9. Kak 3a7aroTcsi rpaHHYHBIE YCIOBUS IEPBOTO poAa:

1) 3Bamaercs Temmeparypa Ha rpaHUIle KOHTaKTa JABYX TeJ,

2) 3amaeTcs TeMIiepaTypa Ha MOBEPXHOCTH Tela Kak (pyHKIIUS KOOPMHAT U BPEMEHHU;
3) 3amaeTcs TEMIOBOM MOTOK, KaK (PYHKIIMS KOOPAWHAT U BPEMEHH;

4) 3anaetcs TeMIepaTypa OKpYXKaroliel Cpeibl.

10. Koaddunment Teronepenaun xapakTepu3yeT HHTEHCUBHOCTD NEpeaud TEIIOThI:
1) Ot oaHO# KHUIKOCTH K APYTOii;

2) BHyTpH TBEpIBIX CTEHOK;

3) Ot 0IHOM KUIKOCTH K IPYroi uepe3 paseuTe/IbHYI0 CTCHKY;

4) Ot )KHIKOCTEH K TBEPABIM CTCHKAM.

11. o xakOoMy 3aKOHY pacrpeessieTcs TeMIepaTypa B IWINHAPHYECKOH CTCHKE:
1) Tlo nuHeiiHOMY;

2) TIlo mapaboute;

3) Ilo norapudmudeckomy;

4) Tlo rumep6oue.

12. Yucno dypbe onpenenser:

1) Pexxum IBMKEHUS KUAKOCTH;

2) TepmHYeCKyrO MaCCUBHOCTb TEIT;
3) bespa3mepHoe BpeMs HarpeBa;

4) Owusnueckre mapaMeTpsl BENeCTBa.



13. IIporece TEMI00TIAYH - 3TO:

1) TlepeHoc TEIIOTHI B JBIKYIICHCS Cpeie MOJSIPHBIME 00bEMaMH;
2) Ilepenaua TEIIOTHI Yepe3 CTCHKY;

3) Ilepenaua TEmIOTHI B ABUKYIICHCS Cpelie MOJIIPHBIMU 00bEMaMH;
4) Tlepemada TEIIOTHI HA TPAHUIIE Pa3zieNa CPel a — TBEPAOE TEJO.

14. CBo6o1HASE KOHBEKITHS - 3TO TIEPEHOC TEIUIOTHI MPH:

1) JIBMKeHUH KUIKOCTH OT OJTHOTO TeJia K JPYroMy;

2) JIBMXKCHUM KHUKOCTH O] ICHCTBHEM HarHETATEIS;

3) JIBMKCHUM ra30B, BEI3BAHHOM BETPOM;

4) JIBMKCHUM KHJIKOCTH IOJT ICHCTBUEM Pa3HOCTH IUIOTHOCTEH, BBI3BAHHOM Pa3HOCTHIO
TEMIIEpaTyp.

15. Yucna nompo6ust — 3T0:

1) Kowmrutiekc BETHYUH, IMEIOIIUX TY OJMHAKOBYIO Pa3MEpPHOCTb;

2) Kowmiieke Teriopu3nIecKuX BEIMYUH CPEIbI;

3) BenuuuHbI, OMPEACIIAIONINE TEOMETPHUECKOE M0I00ME MPOIECCOB;

4) be3pa3mepHbIe KOMIUIEKChI, COCTABICHHBIC U3 Pa3MEPHBIX PA3HOPOIHBIX BETMYHH.

16. Kakoe w3 ypaBHeHW# (B 0oOIIeM BHIE) HUCIONB3YyeTCS sl pacdera KodhHUIUeHTa
TEIUIOOTAaYu TIPH CBOOOHOM KOHBEKIIUH?
1)Nu =c (Gr Pr)™
2)Nu =c Re" Pr™
3)Nu =c (Re Pn)(Gr Pr)™

17. Yucno nmono6us [Ipanatis onpenenser:

1) PexxuMm JIBMIKCHHUS KUIKOCTH;

2) ®dusnyeckue CBOWCTBA CPEIIbL;

3) OTHoOIICHHE TOIBEMHBIX CHIT K CHJIaM BSI3KOCTH

4) TemnepaTypHbIii KOAPQHUIHEHT 00BEMHOIO PACIIHPECHHUS.

18. Kakue ypaBHEHHS UCIIOJIb3YIOTCS HA MPAKTUKE JUTS PACYETOB MPOLIECCOB TEIIOOTIAYH:
1) Juddepenunanbubie

2) AHaTUTHYECKHE

3) Craructuveckue

4) YpaBHEHUs MOJA00US.

19. KoHBekIus - 3TO MPOIEcC MEePeHOCca TEIUIOTHI 33 CYET:

1) CoynmapeHus MOJIEKyJI rasa;

2) Jubdy3uu cBOOOAHBIX HICKTPOHOB B YUCTHIX META/LIAX;

3) Koumnebanuii aTOMOB B y371aX KPUCTALTMYECKON PEIICTKU T,

4) TlepemernieHus v epeMeIInBaHKsI HEPABHOMEPHO HArpeThiX 00BEMOB KHUIKOCTH (Ta3a).

20. TerutoBo€ M3IIy4yeHHE — 3TO MPOLECC EPEHOCA TETIIOTHI 32 CUET:

1) Konebanuii aTOMOB B KPUCTAILTMYESCKOM PEIIETKE H3ITYYAIOIIEero Tela;

2) CoynapeHHs: MOJICKYI ra3a;

3) Ilepemerienust 00BEMOB KHIKOCTH WIIH Ta3a;

4) TlpeoOpa3zoBaHusi BHYTPEHHEW YHEPTHH TEJl B SHEPTUIO IEKTPOMATHUTHOTO U3ITYUCHHS.

21. Kakoii BU U3IydeHHs 00J1a1aeT TeIUIOBBIMUA CBOWCTBAMH:
1) Kocmwuueckoe;



2) WudpakpacHoe;
3) Bummmoe;
4) PeHTreHOBCKOE.

22. Kakue ra3pl 007a/1a10T U3ITy4aTebHOM U MOTJIOMATEIBHON CIIOCOOHOCTHIO?
1) He, Ar, Ne

2) Nz, Oz, H2

3) H20, CO,, SO

6.2. Ilepeuens 6onpocoe 0na mexKyuiezo KOHmpoJis
Paznen 1: tema 1.1.

1. JaiiTe onpeneneHre uaeaabHOro rasa.

2. Urto Takoe ypaBHeHHE cocTosHUsA? Hamucarh ypaBHEHHE COCTOSIHUS M1€aTbHOIO
rasa.

3. Urto Takoe TepMoanHamMuyeckuil npouecc? OObSICHUTh MOHATUS PAaBHOBECHBIN U
HEPABHOBECHBIN MTPOLIECCHI.

4, Urto Takoe wMaccoBas, OOBEeMHas, MOJbHas TemioeMKocTh? M3o0apHas wu
HU30XOpHAs TEMJIOEMKOCTh?

o. [Touemy m3o6apHas TemoeMKOCTh Oousblie H30XOpHOH? Kakas cBA3b MeEXIy
HUMU?

6. [Touemy TenmnOEMKOCTh 3aBUCUT OT mporecca? JlailTe 3HaUCHHUS TETIOEMKOCTEH
JUI OCHOBHBIX IIPOIIECCOB U3MEHEHHSI COCTOSTHHUS.

7.

Pazgen 1: Tema 1.2.

1. HanumumTe anHanuTuyeckue BbIpakeHHs | 3akoHa TepMOAMHAMUKU 4epes
SHTAJBIIMIO M BHYTPEHHIOI 3HEPruio, 00bsicHUTE UX. OOBACHUTE COAEpIKaHUE
3aKOHa.

2. Hanumure ananutuueckoe Boipakenue Il 3akona tepmoaunamuku. Coneprkanue
1 OCHOBHbIE (popMynrpoBku 11 3aKkoHa TepMOIMHAMUKH.

3. UYro Takoe oOpatumble M HeoOpatumble mpoueccel? M3MeHeHHe 3SHTponuu
cHUCTeMbl B HEOOpaTUMBIX Mpoueccax. M3MeHeHue »HTponuM B aJuabaTHBIX
nporeccax.

4. 24. Kak MOXeT H3MEHATbCA DSHTPONMS B H30JMPOBAHHOM CHUCTEME IpH
IPOTEKAaHUM B HEW pasIM4YHbIX TEpMOJMHAMHUYECKHX mpoueccoB? Jlaiite
IIPUMEPBI.

Pazgen 1: tema 1.3.

1. [Tokaxute, uyro TtepmomuHamudeckuii KIIJ[ wmaeanpHOro oOpaTMMOro IMKIa

=i
KapHo 1 He 3aBHCHT OT CBONCTB pa60qer0 TCJa, HIpU MIOMOIIU KOTOPOIO

COBEPILACTCS LIUKIL.

2. N3o06pasute B P-v u T-S - naumarpamMmax HW30TepMHUYECKUH, aauabaTHBIA U
MOJIUTPOTIHBIA TPOLIECCHl CKaTUsl pabouero Tena B KOMIIPECCOpPE M MOKAKUTE
TEXHUYECKYI0 paboTy, 3aTpauMBaeMyl0 Ha OTH mporecchl. Kakoi u3 HuX
HauboJjee BBITOAEH?

Pazgen 1: tema 1.4.



N300pa3uTe MHAMKATOPHYIO JIHArpaMMy  HJEIBHOTO  OJHOCTYIIEHYATOTO
KomIipeccopa. B uem 3akirouaercsi IpUHIUIIMAIIBHOE Pa3Inuue MEXy Hel u P-v
- IMarpaMMoi rpoliecca B TOM e KoMIlpeccope?

Uro Takoe oOwemubni KIIJI kommpeccopa? KakoBo BimsiHHE BpEIHOTO
MPOCTpaHCTBA Ha paboTy KoMIpeccopa?

C kakoil 1enpl0 IpUMEHsEeTCS MHorocryneHuyatoe cxkarue? llokaxure cxemy
MHOTOCTYIEHYaTOro Kommpeccopa, P-v u T-S -mmarpammy ¢ u300pakeHHEM
IIPOLIECCOB B MHOTOCTYIIEHYaTOM KOMIIpeccope (IpoLEece CKaTUsl — aquabaTHBIH).
N3o6pazure B T-S — jgumarpaMMe MpoOIECC TIOJHUTPOITHOTO CXKATHS Ta3a B
MHOTOCTYIIEHYaTOM KOMIIpECCOpe IMpH IMokazarene mnouutpomsl 1<n<K.
[NoxaxxuTte Ha rpaduKe TEIUIOTY, OTBOAMMYIO OT Ta3a B HIJIMHIPAX KOMIIpeccopa
U B IPOMEXYTOUYHBIX XOJIOMIbHUKAX.

Kak Bbrumcnsiercss HeoOXOMMO€E YHCIIO CTYNEHEH C)KaTus B MHOTOCTYIEHYaTOM
KOMIIpECCOpE NMPH 33JaHHBIX HAYaJIbHOM U KOHEYHOM JIaBJIEHUSX paboyero rena.
Uto Takoe BHyTpeHHHI oTHOcUTeNnbHBIN KIIJ[ koMmpeccopa M B Kakux ciydasx
OH HCIIOJIb3YeTCsl 17151 OLIeHKH 3(p(HEKTUBHOCTHU €ro paboThI?

Paznen 2: tema 2.1.

13.
14.

15.

16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.

Crioco0OsI TiepeHoca TeIIOThl, IX OCHOBHBIE 3aKOHOMEPHOCTH. KakoB MexaHW3M
Mporiecca TeTIOMPOBOIHOCTH B Ta3ax, KUIKOCTSAX M TBEPBIX BEIIECTBaX?
[TonaTHE TeMmepaTypHOTO MOJIS.

dusndeckas CylHOCTh MpoIiecca MepeHoca TeIIOThl TeTIIONMPOBOHOCTHIO.
CdopmynupyiiTe OCHOBHOM 3aKOH TETUIONPOBOIHOCTH.

[TonsaTue rpagueHTa TEMIIEPATypPHI.

Uto HazbpiBaeTcs KOAQOUIIMEHTOM TETIONPOBOIHOCTH, €0 Pa3MEPHOCTb,
0003HaYeHME.

Kak 3aBucut k03 GUIHEHT TETIONPOBOTHOCTH OT TEMIIEPaTyphl?
JuddepennnanbHoe ypaBHEHHE TETUIOMPOBOTHOCTH.

VYca0BuUs 0THO3HAYHOCTH IS MPOIECCOB TETUIOMPOBOIHOCTH.

Kak 3anmarorcsi rpaHUYHBIC YCIOBHS?

Kakoii TenioBoil peskrM Ha3bIBAETCA CTAIMOHAPHBIM?

3amnucath muddepeHnranbHOe ypaBHEHHE TEIJIOMPOBOHOCTH I
CTAIlMOHAPHOTO PEXKUMA.

3axoH HrroToHa — Puxmana.

Hanucats ¢opmyny s onpeenenrs TeIioBOro MOTOKa Yepe3 IIOCKYI0
OJIHOCIIOMHYIO CTEHKY.

Hanucate  dopmyny juiga  ompeaeneHuss  TEIUIOBOTO — MOTOKA  IIOCKOM
MHOTOCJIOMHOM CTEHKH.

Kaxk onpenensiercs TEIIOBOM MOTOK MPH CTAIITMOHAPHOM TEIIOBOM PEXXKHUME U
TPAaHUYHBIX YCIOBUSAX 3 poJa JUisl INIOCKOM CTEHKU?

Pewienue n.y. Ui HMIIMHAPUYECKON CTEHKU U TPaHUYHBIX ycioBuid 1 u 3 ro
pPOJOB.

[lepenaua Tenao0Thl Y€pe3 MHOTOCIOMHYIO HUITUHAPUYECKYIO CTEHKY.

Uto moHMMaeTcs noj NpoLeccoM Teruionepeaadn?

VYpaBHeHuUe Teronepe1adm.

Uem oTimyaeTcs Temionepeaada oT TeIooTAaun?

Yem omimmuaercs o ot K?

Koaddutment Temnonepeaauun s MIOCKON CTEHKH.

KoaddutmenT Temnonepeaauun s MUIMHIPUYECKON CTEHKH.

Uro npencrasisier cob60il BHyTpeHHEE TEIUIOBOE COMPOTUBIICHHE?

3anucaTh BbIPAKEHHUE MMOJTHOTO TEPMUUYECKOTO CONIPOTUBIICHHUS [T TIIOCKOM



27.
28.

29.

30.

CTEHKH.
Metoapl HHTEHCU(PHUKALUHU TEIUIOTIepEIauH.

[Ipu o1 >> 02 Kako# U3 KOAPPHUIMEHTOB TEIIOOTAAYN CICAYET YBEIUUUTD IS
yBenuueHus ko3¢ uipenra Temonepenadn K?

[Tnockast cranbHasi CTEHKa C OJHOH CTOPOHBI OMBIBA€TCS JBIMOBBIMHU Ta3aMH, C
npyroii — Bojoi. C KakoW CTOpPOHBI CIEAYET BBINOJIHUTH OpEeOpEHUE CTEHKH,
9TOOBI YBEIIMYUTH TEIUIONEepeaady?

[IpuBectn mpumep TEII000OMEHHBIX anmapaToB, pabOTAIONINX MPU CTAMOHAPHOM
TETUIOBOM PEXHIME.

Pasznen 2: tema 2.2.

N —

Nk

10.
1.
12.
13.

[TonsaTHe HECTaIMOHAPHOTO TETIOBOTO PEXHUMA.

3anucaTh muddepeHnranbHOe YpaBHEHHE TEIUIONPOBOJHOCTH JUISt
HECTAI[MOHAPHOTO PEXKUMA.

Uto HazpiBaeTcst KOAGOUIIMEHTOM TEMITIEPATyPOIIPOBOIHOCTH, €T0 Pa3MEPHOCTbD,
0003HaueHune, PU3NIECKUN CMBICIT.

[TonsiTre Ge3pazMepHO TEMIIEPATYPHI.

UYucno buo, ero ¢pusndeckuii CMbICII.

®opmyna u pusndeckuii cMpica yncia Oypee.

CyTb rpadgoaHaIUTHUYECKOTO METOIa pacuera Ipolecca HarpeBa TepMUUECKH
MAaCCHUBHBIX TeJ (C TOMOIIBI0 HOMOTPaMM).

Kaxue Tena Ha3pIBalOTCS TEPMUYECKH MAaCCUBHBIMU ?

XapakTtep pacupeeneHuss TeEMIIepaTypbl BHYTPU TEPMUYECKH MAaCCUBHOTO TEa.
Kaxkue Tena Ha3pIBatOTCS TEPMUYECKH TOHKUMU?

[lokaszaTe pacnpeneneHue TeMIEPATypbl BHYTPH TEPMHUYECKH TOHKOTO Tea.
[IpuHUMn pacyera HarpeBaHUs WM OXJIAXICHHSI TeJl KOHEUHBIX Pa3MepOB.
Kakue ternnoo6meHHble anmnapaThl padOTaOT MPU HECTAIUOHAPHOM TEILIIOBOM
pexume?

Pasnen 2: tema 2.3.

HWONpE

©No O

10.
11.
12.
CMBICII.
13.
14.
15.

B kakux cpenax Bo3MOKHA KOHBEKLHA?

Kakwue Bubl KOHBEKTUBHOTO TEIJIOOOMEHA BaM U3BECTHBI?

Kakwue termnodusnyeckne cBONCTBA KUIKOCTEH BaM U3BECTHBI?

UTto noHMMaeTcs TOJ BA3KOCTHIO >KUJKOCTH, KaKH€ BHJIbI BSI3KOCTH Bam
W3BECTHBI?

@dakTopsbl, BIUSIOLINE HA KOHBEKTUBHBIN TETNIOOOMEH.

PexxuMbl IBUKEHUS KUKOCTH.

Kak mpoucxoaut nepeHoc TemaoThl B TJaMUHAPHOM U TypOYJICHTHOM MOTOKaXx?
CdhopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHBHOTO TEIUIOOOMEHa (TEeruIo0Taauu
KOHBEKITHECH).

Kosddumment temnmootaauu, ero ¢Qusuueckuid cmbica, 0003HA4YeHHE U
pazMepHocTh. OT KakuX (pakTOpOB OH 3aBUCHUT?

[Tepeuncnuts quddepeHnnanbHbie ypaBHEHUS! KOHBEKTUBHOTO TEIIO0OMEHa.
Uem 00ycrioBIeHa BBIHYKICHHAS] KOHBEKITUS ?

Uncna momoOus TPOIECCOB KOHBEKTUBHOTO TEIIOOOMEHa, HMX (PHU3UUYECKHIA

Omnpeaensronue 1 onpeaessieMble Yucia 1mnoa00us.
Yucno PeitHonbaca, ero pusnyueckuii cMpIci.
Uro xapakrepusyet unciao Hyccenbra, ero ¢pu3andeckuii CMBbICII.



16.
17.
18.

19.

[ToHsiTHE TMHAMHYECKOTO NOTPAHUYHOTO CIIOSI.

[ToHsiTHE TETIOBOTO MOTPAHUYHOTO CIIOSI.

OT dero 3aBHCHUT COOTHOIICHHE TOJIIMH JWHAMHYECKOTO M  TEIJIOBOTO
MIOTPaHUYHBIX CJI0EB?

OOt BU ypaBHEHHS MOJ00HS, UCIOIB3YyEMOTO /sl pacdyeTa TeIIO0TAAYH TIPH
BBIHY)KJICHHON KOHBEKIIUU

Pasnen 2: tema 2.4.

=

~No

9.

10.
11.
12.
13.

14.

Kakoe unciio mogo0ust xapakTepu3yeT BBIHYXICHHYIO KOHBEKITUIO?

CrpykTypa HOTPAaHMYHOTO CJIOSI MPH BBIHYXACHHOM IIPOJOJIBHOM OOTEKAaHUU
IIJIOCKOM TIOBEPXHOCTH.

[Toka3zaTh XapakTep M3MEHEHHUS TEIIOOTAa4yM MO JJIMHE MPOJOJIbHO 00TeKaeMoi
MOBEPXHOCTH.

B kakux ciydasix B ypaBHeHHE 110100151 BBoauTCs nonpaska (Prx/ Pre
OHa yYUThIBaeT?

OcoOeHHOCTH  TEIUIOOTJAuM  KaleldbHBbIX JKUAKOCTEH TI0 CPaBHEHHMIO C
TEIJIO0TIA4Y€eN ra3oB.

Kputnueckoe 3HaueHue uncia PeliHobaca TpU TEUSHUH KUKOCTEH B TpyOax.
duznyeckas NpuUpojia npoliecca TeIIO0TIauH TPU CBOOOIHOM KOHBEKITHH.
@dakTophl, BIUAIOLUME HA WHTEHCHUBHOCTh TEMJOOTAAUYM TMpU CBOOOIHOM
KOHBEKITUH.

Kaxkoe uncno momo6ust xapakTepusyeT CBOOOTHYIO KOHBEKITUIO?

Kaxk onpenensiercst pexxum ABMKEHUS TTPU CBOOOHOM KOHBEKIIUN?

Uucno ['pacroda, ero Gpu3nvecKuii CMBICI.

OOt BU ypaBHEHUS MOJ00US, HCIOJIB3YEMOTo JJIsi pacuyeTa TeIIo0TAaYH Ipu
CBOOOIHOM KOHBEKIINH.

BnusiHue Ha WHTEHCHMBHOCTH TEIIOOOMEHa pAcIlOOXKEHHs] IOBEPXHOCTH B
MIPOCTPAHCTBE.

[IpuHnun pacuera mepeHoca TEIUIOTHI Yepe3 Y3KHE IIeNId C Yy4eTOM CBOOOTHOMU
KOHBEKITUH.

%% 1 gro

Pasnen 2: tema 2.5.

AR A

o

12.
13.
14.
15.

duznyeckas CyIHOCTh IPOIecca TeIUIOBOTO U3TyUYEeHHUS.

Jlaiite onpenenenne NOriomareaIbHOM CIOCOOHOCTH M CTENIEHU YEPHOTHI.
[TonsiTHE COOCTBEHHOTO U3TYYCHHUS.

[TonsiTHE OTpaXkaTEIBbHOM CIIOCOOHOCTH Tea.

CBs13b MEX1y HOTJIOLIATEIBHOM, OTpaXKaTeJIbHOM U MPOMYCKAaTEIbHON
CIIOCOOHOCTBIO Tea.

Uemy paBeH k03 (HULIMEHT U3Ty4eHUs a0COMOTHO YepHoro Tena? Yto oH
BBIPAYKAET?

Kakue moBepxHOCTH ABIAIOTCS a0COMIOTHO OenbiMu? Kakue - 3epKanbHbIMU?
Kaxue Tena MoXHO cUuTaTh CEpbIMU?

UYro Takoe KO3pPUIHUEHT U3TydyeHHus?

3akoH [Inanka.

Chopmymupyiite 3akoH Credana-bonpiiMana (OCHOBHOW 3aKOH TEIJIOBOTO
U3ITyYEHHUs).

Cdhopmymupyiite 3akoH cMmerieHus: Buna.

TemooOMeH U3Ty4eHHEM B CUCTEME TeJl C SKPaHAMH.

J17is 4ero Hy»KHBI SKpaHbl U KAKUMU CBOMCTBAMH OHH JIOJIKHBI 0071a1aTh?
TemnnooOMeH U3Ty4eHHEM B CHCTEME TIPOU3BOJIHHO PACIOJIOKEHHBIX Tell.



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

VYrnoBbie KO3(hPUIMEHTH U3Ty4CHUS.

YpaBHEHHE NEpEHOCA JIYYUCTON SHEPIUU B MOIJIOLIAIOIIEN CPELE.

YpaBHEHHE NEPEHOCA JIYYHUCTON SHEPIUU B MOMVIOLIAIONIE - U3JIYHAIOLIEH Cpelie.
OnTHyeckas TONLIMHA CPEBI.

[ornomarenbHas CIOCOOHOCTH rasa.

Koaddunment ocnabueHus cpepl.

Oco0eHHOCTH U3ITyYEeHUsI Ta30B U apoB.

Kakwue razbl criocoOHbI U311y4aTh U MOIJIOMIATH JIYYUCTYIO 3HEPTUIO?

Kakwue razbl MOKHO CUMTATh [TPO3PAYHBIMU JJIs1 TETIIIOBBIX JTydei?

CreneHp 4epHOTSHI rasa, ee OlpeieIeHHE.

Hcnonb3oBaHre HOMOrpaMM JJIsl ONIPEAEIIEHUS CTENIEHU YEPHOTHI Ia30B.

OT 4ero 3aBUCHUT CTENIEHb YEPHOTHI r'a3a.

JIyqucThIil TETUIOOOMEH MEXTY Ta30BOM CPEIOi U MOBEPXHOCTHIO TBEPAOTO TEa.



7 OneHo4HbIe cpeacrea AJisi MIpOBECACHUA l'[pOMe?KyTO‘{HOﬁ aTrecranmuu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘lel{]/lﬂ H OICHOYHBIC CPEeACTBA AJISA IPOBECACHUSA l'lpOMe)KyTO'lHOﬁ arrecranuu:

CrpyKTypHBIi
JJIEMEHT
KOMITETEHINH

[Tnanupyembie pe3ybTaThl 00YUCHHS

OneHouHbIE Cpe/ICcTBA

OK-1 cnnoco0HOCTBIO K A0CTPAKTHOMY MBIILIEHHI0, AHAJIU3Y, CHHTE3Y

3HaTh

OCHOBHEBIE OIMPEACIICHUA U IIOHATHA
TEXHUYECKOU TEPMOJUMHAMUKU U
TETUTOTIepEIauy JIJIsl aHAIM3a U CHHTE3a
BOIIPOCOB MPO(HeCCHOHATHLHOM
JeSTEITbHOCTH

1. TepmoarHamuyeckas cucreMa:
a. OTO COBOKYITHOCTh MUKPOYACTHIl, 0OMEHHUBAIOIITUXCS SHEPTHEH;
0. OTO COBOKYITHOCTh MAaKpOCKOMTUYECKHUX TEJI, 0OMEHUBAIOIIINXCS
SHEPTHEH MEXTy COO0H M OKPYKAIOIIEH Cpesoit;
B.TepmoMHaMu4ecKasl CUCTEMa- 3TO OKpPYXKArOIIas Cpela;
r. OTO COBOKYITHOCTbh MaKpOCKOIIMYECKUX TeJl, 0OMEHHUBAIOIINXCS
SHEPIrUeH.
2. Kak Ha3pIBaeTCsl TEPMOJIMHAMUYECKASI CHCTEMa, KOTOpasi He 0OMEHUBAETCS TEIIIOTON
C OKpYy»Karoleu cpenoi?
a. AnuabaTHOII;
0. M3oTepMudeckoii;
B. M301mpoBaHHOM;
r. [OMOreHHoi.
3. [TapameTpsl cOCTOSHUS TEPMOAMHAMUYECKON CUCTEMBI:
a. Macca, o0bem, Bec;
0. Macca, TerI0eMKOCTh, YACTbHBII 00beM;
B. JlaBrienue, yaenbHBIN 00beM, TEMIIEpaTypa;
r. JlaBieHue, BI3KOCTb, TEMIIEpATypa.

YmeTn

AHaTM3UPOBaTh TEXHOJIOTUYECCKUE
MpolLecchl MpodeccuoHaIbHON
JeITETPHOCTH HA OCHOBE
TEPMOIMHAMHUYECKOW U TETUIOBOM TOYECK

IKCHEePUMEHTAIbHOE HCCIIeJ0BAHME NIPOLECCOB TEPMOANHAMHIKH H TeIIonepeIadn
Ha J1a00pPaTOPHBIX CTeHAAaX Kadeaphbl:

1. Ilepenava TemIOTHI YEPE3 CTEHKY NPU CTALMOHAPHOM TEIUIOBOM PEXHUME.

2. Onpegenenue ko3 duimenTa Ternjaonepesay B 3IeMeHTe peKynepaTopa.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

3peHHS

3. HarpeB MaccuBHBIX TeJl ITpU IpaHnyHbIX ycaoBusx LI poxa.

4. HarpeB Ten KOHEYHBIX Pa3MEpOB.

5. Onpenenenne KOXPPUIUEHTA AKKYMYJISIIIAA KUPITUYA PEreHePATUBHOM HACAIKH.

6. OnpeneneHne KPUTHIECKOTO JUAMETPA MJIUHIPUUESCKON CTEHKH.

7. WccnenoBaHue KOHBEKTHBHOIO TEIUIOOOMEHA IPU BBIHYKIEHHOM IPOJIOJIBHOM
00TEeKaHNH TUIACTUHBI TIOTOKOM BO3/TyXa.

8. TemooTaaua ropu30HTAIBLHON TPYObI IpU CBOOOJHOM JABMXKEHUU BO3yXa.

9. Tennootnaua BepTUKAIBHON TPyObl py CBOOOIHOM JBMKEHUHU BO3/IyXa.

10. Kpuzuc TemmooTnauu mpu KUMIEHWH BOJBI B CBOOOJHOM OOBEME.

11.0npenenenne  yrioBeIX  KOAXDPHUIIMEHTOB  W3IIyYEHHUS  METOJOM  CBETOBOTO
MOJIETUPOBAHUS.

12. 3mepenne TemrepaTypsl Tena paguaniOHHbIM TUPOMETPOM.

Bnanets

HaBbikamMu Kk aGCTpakTHOMY MBILUICHHUIO,
aHAJIM3y U CUHTE3Y TEXHOJIOTUYECKUX
rporieccoB MpodeccHoHaTbHON
NesITeIbHOCTH Ha OCHOBE
TEPMOIUHAMHYECKUX U TEIJIOBBIX
MIPOLIECCOB

JI71s1 OIIEHKH TEKYIIEeH MO3UITMU KOMIIETEHIIY TIPUMEHSIOTCS 1abopaTopHbIe CTEHABI T10
mucrurnHe «TepMoauHaMuKa W Teruionepenaaday. BoimomHseTcs pacuet, 00001meHne
OKCIIEPUMEHTAJIHBIX ~ JIAHHBIX W TOJY4YEHHUE 3aBUCUMOCTEH C TPUMEHEHUEM
COOTBETCTBYIOIIIETO MaTEMaTHYECKOTO arapara.
[Tpumep:

ITOPAIOK OBPABOTKU U ITPEJICTABJIEHN S MATEPUAJIA

1. Halitu cpeqnue 3Ha4eHus: TeMIeparypbl Uil KaKA0W U3 ToUek cTeHku: 1, 2,... 9.

2. ITocTpouTs rpadguk B KOOpAWHATAX t - X, TJIE X - KOOPJMHATA; OHA OIPEACIACTCS
paccTosiHUeM OT Hayalla OCH abcuucc 10 TOYKH, COOTBETCTBYIOLIEH MECTYy YCTaHOBKH
tepmomnapsbl. [IpoBecTu npsMbie TMHUK Yepe3 TOUYKH 1,2,3 B OJTHOCIOWHON CTEHKE; Yepes
Touku 4,5,6, a Takke uepe3 Touku 7,8,9 - B ABYXCIOMHOM cTeHKe (0Opaser] mocTpoeHus
rpaduka MpeacTaBiIeH Ha puc. 1).

Jlns ompeneneHus TeMIieparypbl BHYTPEHHEH MOBEPXHOCTU OOCUX CTEHOK tgyl U
tsi2 HY)KHO IPOAOIKHUTH JUHUM A U B 10 nepeceuenus ¢ opauHaron x = 0; ansa
ONpeNIeTICHUs] TEeMIIepaTypbl HAPYKHOW TMOBEPXHOCTH OAHOCIONWHOM CTeHKH tHI
HEOOXOMMO TPOAOJDKUTH JIMHUIO A 10 TpaHMIBI X = 65 MM, a A OmNpeleieHus
TEMIIEPATyphl HAPY>KHON OBEPXHOCTHU JABYXCIOWHOM CTEHKH ty2 - TUHIIO C HEOOXOANMO




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

IPOJOJIKUTE J10 TpaHuLbl X = 130 MM.

Ly
o -
e - A
2 L - 5|3,
Lanz f00 |4 f
fo - “ B & ﬁm'f
- Z i
& 7
»
arft =
v | g f“'-"a!
o= L

i  — 5 I I T T 1 H -
A i R O T R L e T

Puc. 1. Pactipenenenune teMneparypsl 1o TOJIIHMHE
OJHO- U JIByXCJIOMHON CTEHOK

Temneparypa Ha TpaHuIle pas3jieiia JABYX KHPIHUYEH TECOPETUUYECKH JIOJDKHA OBITh
OJIMHAKOBOM JJIi [IAMOTHOTO H MAarHe3uToBOro Kupnuded (trp.u tpm) U
COOTBETCTBOBATh TOUKe nepecedeHus Juuuii B u C. Eciu B pe3ynapTare omnbiTa 3T0ro He
MOJYYUJIOCh, HAJIO BBISIBUTh BO3MOXKHBIC IPUUUHBI HECOBITA/ICHUSI.

3. Onpenenutb CpeaHUE TEMIEPATYPbl OJHOCIOMHON CTEHKHM U KaXKIAOTO CJoA
(Marepuaiia) AByXCIIOMHOM CTEHKU KakK CpefHue apuMeTuyeckue.
£, =05(t,,+t,)

fMZ = O’S(teHZ + tep)

JI1st OMHOCI0MHOM CTEHKHU

s AByXCIIOMHOM CTEHKHU
t,, =05(t, +t,,)
e t, =05(t,., +1,.)
trpi- TEMIlEpaTypa TOBEPXHOCTH IIIAMOTHOTO KHpIHM4Ya Ha
MarHe3UTOBBIM KHPIIUYOM;

TpaHULIE C




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

trpm - TeMmmeparypa NOBEPXHOCTH MAarHe3UTOBOTO KHpIIMYa Ha TpaHULE C
IaMOTHBIM KMPIIMYOM.
4. Omnpenenuth 3Ha4eHUS KOIPPUIMEHTOB TEITONPOBOAHOCTH MarHE3UTOBOTO

t t t
kupnuya mo ' w2 ¥ mAaMOTHOTO IO %2, COOTBETCTBYIOUIME WX CPEIHUM
TeMneparypam

A =4.65—1,7<10-3%  Brw*K ;

t
A= 0,84 + 0,6%¥10-3 "« . Br/m*K.
5. OmpenenuTth IMJIOTHOCTh TEIJIOBOIO IOTOKA, IEPElaBaeMOro uepe3 CTEHKY
TEIUIONPOBOAHOCTHIO:
JUISL OTHOCJIOMHOM CTEHKH 1o Gopmyse
q — t8H1 _tnl
t
5,’\/[ /2(411 ;

JUTSL IBYXCJIOMHOM CTEHKH TI0 (popmyrie

tBH _tH
qt = 5 2 52
U
){’w ﬂ’M .

6. OmnpenenuTh MOTEPU TEIJIOTHl U3JIYYEHUEM (usn. C HAPYKHBIX IOBEPXHOCTEH,

HCIIOJIb3Yysl YPABHCHHEC
.\ (1Y
=&.C - ==
qus.rl c 0 (10 j (100)

rne  Co=5,67 Br/M2-K4 — xoaddunueHT uznydeHus: abCoIOTHO YEPHOTo Tela;

€ . cremenp YEpHOTHI CTEHKH (B JaHHOH padoTe = 0,8);

TH u Tx — abcoyoTHBIE TEeMIIepaTypbl HApYKHON MOBEPXHOCTU OJHOCIONHON U
JIBYXCJIOMHOM CTEHOK U OKpy»Xkarouieit cpensl, K.

Jnst onnocnoino ctenku TH = THI ; nns nyxcnoiinoit TH = TH2 ;




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

7. Onpenenuth yucio nogoous [pacroda
gl®
Gr = —2 ,BAt
v
)
rae 9. YCKOPEHHUE CUJIBbI TSHKECTH, 9= 9,81 m/c2 ;
. OTIPEACTIAIONTUH pa3Mep (1T TOPU3OHTAIBHBIX IIOCKUX IMOBEPXHOCTEH 3TO

pa3Mep MeHbIIEH CTOPOHBI), | = 0,115 m;
L - kK03pGUIUEHT KMHEMaTUYeCKOW BSI3KOCTH BO3[yXa, M2/C; OIpenensercs o
TEeMIIepaType MOrPAHUYHOTO CIIOS
trc = 0,5(ta + tx);

B TeMIepaTypHbIi K03 puineHT 00beMHOT0 paciupeHus, rpai-1;

1 1
P =T T,
JUIS Ta30B e )
At = tH - tK — pPa3HOCTb TEMIIEPATyp HAPYKHOW IOBEPXHOCTH CTEHKH U

OKpY)KaroIIen Cpefibl, Tpal.

8. Uucno momobus Ilpanarns Pr ompenenuth mpu Temmeparype MOTrPaHUYIHOTO
cliost tmc .

9. Paccuurars uucno Hyccenbra 1o ypaBHeHHIO 1101001

Nu=c(Gr-Pr)"¢e ’
rne 3HaueHus "C" u "n" - KOHCTaHTHI, 3aBUCsIIHE OT Komruiekca (Gr-Pr); oHn npuBeneHbI
B Ta0n. 1 Ilpunoxxenus [B) 2];
€ - MOTIPAaBOYHBIN KOIPPHUIIHEHT.

Tak Kak TerIoOTHaloasi MOBEPXHOCTh oOpalleHa KBEpXy, TO B YpaBHEHUE
nogo0us BBOAUTCS mompaBka € = 1,3, TO ecTh MONy4eHHOE MO pacyery 3HadeHne Nu
(nnu o) yBenuuuBaetcs Ha 30 %.

3uauenus yucna [lpanarns Pr, kuHematuyeckod BSI3KOCTH L U KodduimeHTa

TETUIONPOBOAHOCTH A JUIA BO3JyXa MPH Pa3JIMYHBIX TEMIIepaTypax MpHUBEIECHbI B Ta0I.
2 TlpunoxeHusl.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

10. OnpenenuTh KOAPPHUIUEHT TEIUIOOTAA4N CBOOOJHON KOHBEKIIHEH Ol M3 YHCIIa

al
Nu=—
Hyccensra

11. OmnpenenuTh MOTEPH TEIUIOTHl KOHBEKIIMEW (K ISl OJHO- M JIByXCJIOWHOMU
CTEHKH 110 3aKkoHy HproToHa - Puxmana
qK = ak’ (tH _t:)f(')

12. BelyncnuTh CyMMapHbIE€ IOTEPU TEIUIOTHI C HAPYKHOW MOBEPXHOCTH OJIHO- U

JIByXCIIOWHON CTEHOK
qZ = qusﬂ + qK
14. CpaBHHUTH NOJTyYEHHBIC PE3YJIbTAThI, MPEACTABUB UX B TAOJIHIIC.
CpaBHEHHE pE3yIIbTAaTOB OIbBITA

Crenka T110THOCTE TEMIOBOro NMoTOKa, Br/M2 | TTorpentHocTs
OTJIaBa€MOro B IIepe1aBaeMoro o
aTMOC(l)epy BHYTPH CTCHKHU OTHOIIIEHUIO K
KOHBEKIIMEN U |TEIIONPOBOAHOCTHIO qt, %
unmyararzanse AY nt
OnHocioliHas
JByxcnoiiHas

IIK-11 cnocoGHOCTHIO K CHCTEMATHYECKOMY H3YYE€HHI0 HAYYHO-TeXHUYeCKOii HH(OPMAIIH, 0Te4eCTBEHHOI0 U 3apY0esKHOI0 ONbITA 110
COOTBETCTBYIOLIEH cHenHATU3aluu

3HaThb

OCHOBHBIE OTIPECIICHHUS U TIOHITHS
TEXHUYECKON TEPMOJIMHAMUKHU U
TEIJIoNepeIauu il CUCTEMATUYECKOTO
pelieHus CrennalIn3upOBaHHbIX BOIIPOCOB
U 3a71a4

Ilepevyens TeM U 3aaHu¥i JJ15 MOATOTOBKH K 3a4eTy:
Kakue raspl Ha3pIBalOTCA HJCATbHBIMH, UX YPaBHEHHE COCTOSIHMSL
CymuiHocTs ¥ (OPMYIMPOBKH HEPBOTO 3aKOHA TEPMOJMHAMUKH.
AHaTUTHUYECKOE BBIPAKEHUE MEPBOT0 3aKOHA TEPMOJUHAMUKH.
[Tokazate Ha P —V nuarpamme moiie3Hyto paboTy U paboTy pacHIMpeHHs
(cxaTus) 11s1 TPOU3BOJBHOTO TEPMOAMHAMHUYECKOTO Mpoliecca.

el NS =




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

© @

10.
11.

12.

13.
14.

15.
16.
17.
18.
19.
20.

21.

22.

23.
24.

BHyTpeHHSS SHEpPTUs M SHTAIBIHA KaK (YHKIUH COCTOSIHHUS, X CBS3b C
TEIMI0EMKOCTBIO.

Uto Ha3bpIBaeTCs NOJHOM TEMIOEMKOCTbIO.

VnenpHas TEINIOEMKOCTh — MaccoBas, 0ObEeMHAass M MOJbHAS, UX
0003Ha4YeHNE U PA3MEPHOCTb.

Kakas tennoemkocTh Ooubliie — M300apHas WM M30XOpHAs U MOYEMY.
OcHOBHBIE TEpPMOJMHAMUYECKHE Mpolecchl, uX n3zobpaxenue Ha P—-V u T
— S mmarpammax.

CooTHoILIeHHE TapaMeTpoB i OCHOBHBIX TEPMOJMHAMUYECKHX IPOIECCOB.
OO6patumble U HEOOpaTHUMBbIE MPOLECCHl, OCHOBHBIE NPHUYMUHBI
HEOOPAaTUMOCTH.

N300pa3uth Ha T —S muarpamMme oOpaTUMBIA W HEOOpATUMBINA anuabaTHBIN
MPOLIECC PACIIMPEHHUS] U CHKATHUAL

CymHocTs ¥ (HOPMYIUPOBKH BTOPOIO 3aKOHA TEPMOJMHAMHUKHU.
AHaNIUTUYECKOE BBIPAKEHHUE BTOPOTO 3aKOHA TEPMOJMHAMHKHU IS
00paTUMBIX W HEOOPATUMBIX IMPOIIECCOB.

OHTpomnusa Kak (DyHKIUS COCTOSIHHS, (U3UYECKUII CMBICI SHTPOIHUU.

Yro Ha3bIBae€TCS TEPMOJMHAMUYECKUM ILIHKIIOM.

[Ipsimble 1 0OpaTHBIE TEPMOJWHAMUYECKHE LIUKIIBI.

Kak onenutsh 3¢(}eKTuBHOCTH MPSIMOro U OOpPaTHOTO ILIMKIIA.
[TpunuunuanpHas cxema TEIUIOBOIO ABHUraTeNsl U XOJIOAMIBHOW YCTaHOBKHU.
[Tpssmo#i mukn Kapno, ero tepmuueckuii KIIJ[, m3o0paxenue Ha
quarpammax COCTOSTHHUSI.

CrniocoObI mepeayu TeIIoThl — TEIUIOMPOBOIHOCTD, KOHBEKIIHS, TEIIIOBOE
U3Iy4YeHHe.

JuddepennnanbHoe ypaBHEHHE TEIIONPOBOAHOCTH /ISl CTALIMOHAPHOTO U
HECTAllMOHAPHOTO PEKUMOB.

3akoH Dypbe A MIIOCKON OJTHOCIOMHON U MHOTOCIIOMHOM CTEHKH.
KosdduimeHT TermonpoBoAHOCTH, €To onpeaeneHue, pUu3ndeckuii cMbIca U
pa3MepHOCTb.




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

25. KonBekTuBHBII TeriooOMeH — 3akoH HproToHa — Puxmana.

26. KoadduuueHT termooOMeHa, ero onpeaenenne, pu3ndecKuii CMbICIT U
Pa3MepHOCTb.

Onpenenenue ko3P uieHTa Terao00MeHa ¢ TOMOIIBI0 TEOPUH TIOI00HS.
®opmynsl 1 puznueckuit cmbica kpurepueB Hyccenbra, Pelinonbaca, ['pacrogda
u [Ipanaris.

Kpurepuanbubie ypaBHEHUS JIJIs1 CBOOOIHOM M BBIHYXICHHON KOHBEKIIMH B
0o011EM BHIE.

OCHOBHOM 3aKOH TEIUIOBOTO M3iIyueHus — 3akoH Credana — boibimana.
UTto HazbpIBaeTCs TeIionepeiadeil, OCHOBHOE YpaBHEHHE TEIIONepe1adH.
Koaddumuent Tennonepenaun, ero onpeneneHue, GU3NIECKUd CMBICIT U
pa3MepHOCTb.

27.
28.

29.
30.

31.
32.

VYMeTh

pacrio3HaBaTh 3(PGEKTUBHOE pEHICHHE OT
Hed((PEKTUBHOTO B PE3yNbTaTe H3YyUCHUS
OCHOBHOM OTEUECTBCHHOM M 3apyOCKHOU
JTUTEPaTyphl o JTUCIUILINHE
«TepmomuHamMuKka M TeIUIONEpenada» s
CUCTEMAaTUYECKOTO pelieHus
CHelHaTM3UPOBAaHHBIX BOIIPOCOB U 33/1a4

JKCcIepUMEeHTAJIbHOE HCCileJOBAHME MPOLecCOB TEPMOANHAMHUKH M TeIllonepenadun
Ha J1a00PaTOPHBIX CTeHAaX Kadenpbi:

. [lepenava TemiaoThl yepe3 CTEHKY MPU CTAIHOHAPHOM TEIUIOBOM PEXHUME.

. Onpenenenne kod¢duimenHTa Temonepeaay B 3JIeMEHTe peKyrnepaTopa.

. HarpeB MaccuBHBIX Tel npu rpaHndHbIX yenoBusax L poxa.

. HarpeB Ten KOHEYHBIX pa3MepoB.

. Onpenenennie kodhdumeHTa aKKyMyJISIUN KUPIIUYa pereHepaTUBHON HACA/IKH.

. OmnpeneneHue KpUTUIECKOTO JUaMeTpa IMIMHIPUYECKON CTEHKH.

HccnenoBanne KOHBEKTUBHOTO TEIJIOOOMEHA MpPU BBIHYXIEHHOM IPOJIOJIEHOM
00TeKaHUHU TUIACTUHBI TIOTOKOM BO3/yXa.

8. TemnmooTaaua rOpU30HTAIBLHOM TPYOBI IPU CBOOOHOM ABMKEHUU BO3TyXa.
9. Tennootnava BepTUKAIBHON TPYObI pU CBOOOIHOM JABIKEHUHU BO3IyXa.
10. Kpusuc TemnooTAauu npy KUIEHUU BOJIbI B CBOOOTHOM 0ObeMe.
11.0Onpenenenre  yriaoBeiX  KOd(D(UIHMEHTOB  M3IY4YEHHUS  METOAOM
MOJEIUPOBAHUS.

12. N3mepenne TemrnepaTypsbl Tea pagualiOHHbIM THPOMETPOM.

NN AWM~

CBCTOBOI'O

Bnaners

Haspikamu K CUCTCMATHUYCCKOMY

I[J'ISI OIICHKU TeKymeﬁ MO3UIHUU KOMIICTCHIUUN NPUMCHAIOTCS na6opaTopHLIe CTCHABI I10




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

HU3YUCHUTIO HaquO'TCXHI/I‘{eCKOﬁ
nH(pOpMaIINH, OTEYECTBEHHOIO u
3apy0eKHOTO0  OMbITa W  OCHOBHBIMHU

MCTOJaMU PCHICHUS CIICHUATU3UPOBAHHBIX
3aaa4

micuuiuinae «TepMonmHaMuKa U Teruionepenaya». BeimomHsercs pacuet, o0oOmenne

OKCIICPUMCHTAJIBHBIX  JAaHHBIX U IMMOJIy4YCHUC 3aBHCUMOCTEH C IMPUMCHCHUCM
COOTBETCTBYIOLIETO MATEMATHYECKOTO arrapara.
[Tpumep:

[MOPAJOK OBPABOTKU U ITPEJICTABJIEHU S MATEPUAJIA

1. HaiiTu cpenHue 3Ha4eHUs TeMIEpaTyphl s KaXA0H U3 TOYEK CTeHKH: 1, 2,... 9.

2. IlocTpouTs rpaduk B KOOpAWHATAX t - X, TJIE X - KOOPJUHATA; OHA OTPEIeIAeTCS
paccTosiHUEM OT Hauyaja OCH alCIHCC J0 TOYKH, COOTBETCTBYIOIIEH MECTY YCTaHOBKHU
tepmomnapsl. [IpoBecTu npsimble TMHAN Yepe3 TOUKH 1,2,3 B OJHOCIIONHOM CTEHKE; Yepe3
Touku 4,5,6, a Takke uepe3 Touku 7,8,9 - B ABYXCIOMHOM cTeHKe (0Opa3er mocTpoeHus
rpaduka npencTaBieH Ha puc. 1).

Jlnsa ompenenenus TeMIieparypbl BHYTPEHHEH MOBEPXHOCTH O00EUX CTEHOK tpyl M
tsw2 HYKHO TPONOJKUTH JUHUM A W B 1m0 mepeceuenus ¢ opauHaron x = 0; st
ONpEACIICHUSI TEMIIEpaTypbl HAPY)KHOM TMOBEPXHOCTH OJHOCIOWHOW CTEHKH tHI
HEOOXOAMMO TMPOJIOJDKUTh JUHUIO A 10 TpaHHMIBI X = 65 MM, a JJIs ONpeIeIICHHs
TEeMITepaTypbl HAPYKHOMN MTOBEPXHOCTHU JIBYXCIOMHOMN CTEHKH tip - THUIO C HEOOXO MO
MPOJIOKUTH 10 rpaHuilbl X = 130 mm.

Ly
o -
e - A
2 5 - 5|3,
Lanz f00 |4 f
fo - “ B & ﬁm'f
- Z i
& 7
»
arft =
i o~ L
o= L

i  — 5 I I T T 1 H -
A i R O T R L e T

Puc. 1. Pacnpenenenue temneparypbl O TOJIIIUHE




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

OJHO- U JIByXCJIOMHON CTEHOK

Temneparypa Ha rpaHule pasjenia JAByX KUPIHUYEH TEOPETUYECKU J0JIKHA OBbITh
OJIMHAKOBOM M1 IIAMOTHOTO W MarHe3utoBoro kupnuden (tpw = tpu) U
COOTBETCTBOBATh TOuke nepeceueHust tuHuid B u C. Ecnu B pe3ynbrare omnpita 3TOro He
MOJIyYHJIOCh, HAJI0 BBISIBUTH BO3MOXKHbIE IPUYMHBI HECOBIIAICHUSI.

3. OnpenenuTh CpeAHHE TEMIEpaTypbl OJHOCIONHOW CTEHKHM U KaXKJOro CJos
(MaTepuarna) IBYXCIOWHOM CTEHKH KaK CpeaHue aprupMeTHIECKHE.
t,1=05(,,+t,)

f,uZ = 0’5(t(~m2 + tep)

JI1st OMTHOCIOMHOM CTEHKHU

st IByXCITOMHOW CTEHKH
t,= 0,5(t2p +t,)

e t,=05(t,, +t£p_M)’

trpw- TEMIlEpaTypa MOBEPXHOCTH IIAMOTHOTO KHUpNHYa Ha TpaHHUle C
MarHe3UTOBBIM KHPITHYOM;

tpw - TeMIeparypa MOBEPXHOCTH MAarHe3UTOBOIO KHUpPIUYa Ha TPaHULE C
[IIaMOTHBIM KHUPITHYOM.

4. OmnpenenuTh 3Ha4YCHUS KOADOUIIMEHTOB TEIUIOMPOBOJIHOCTH MarHe3UTOBOTO

t t t
Kapnu4a mo ' v M2 ¥ IMIaMOTHOTO MO “2, COOTBETCTBYIOUIUE HX CPEIHUM
TeMIeparypam

At = 4,65 — 1,7%10-3% _ Br/m*K :

t
Am = 0,84 + 0,6*10-3 '« . Br/m*K.
5. Onpenenuth IJIOTHOCTh TEIJIOBOIO IOTOKA, NEPEJaBa€MOI0 Yepe3 CTEHK
) y
TEIUIONPOBOJHOCTHIO:
JUISL OTHOCJIOMHOM CTEHKH 10 opmyme
q _ t8H1 _tnl
= —ak
5,’\4 /2{,’” ;




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

JUISL ABYXCIIOMHOM CTEHKH 110 popmyrie

— tth — t712

qt 57m+$
A, A

w Mmoot
)

6. OnpenenuTh MOTEPU TEIMJIOTHI U3JIYYEHUEM (usn. C HAPY)KHBIX IOBEPXHOCTEH,

UCIIOJIb3Ysl YPAaBHEHUE
el [ L) (L)
Tusn = &0l | 1 100

rne  Co=5,67 Br/m2-K4 — xoapdunuent nznyueHus: abCo0THO YEPHOTO Tela;

E. . g, _ .
¢ - CTeNeHb YEPHOTHI CTCHKH (B MaHHOMU padote “¢ =0,8);
TH 1 T — aOCONIOTHBIC TeMIIepaTypbl HAPY)KHOW MOBEPXHOCTH OJHOCIOWHOU H
JIBYXCIIOMHOW CTEHOK W OKpy»Karomien cpeapl, K.
Hnst onnocnoiinow crenku TH = THI ; anst ayxcnoitnoit TH = TH2 ;
7. Onpenenutsb uncio nmoaoous [pacroda
gl®
GI’ = —2 ﬂAt
)]
H
rae 9. YCKOPEHHUE CUJIbI TSHKECTH, 9= 9,81 m/c2 ;
|- OTpeAeoNUi pa3Mep (A1 TOPU3OHTAIBHBIX IJIOCKUX MOBEPXHOCTEH 3TO
pa3Mep MEHbIIEH CTOPOHBI), | = 0,115 m;
L - kK03)OUIUEHT KMHEMAaTUYeCKOW BSI3KOCTH BO3[yXa, M2/C; OIpenensercs Mo
TEeMIIEpaType MOrPAHUYHOTO CIIOS
trc = 0,5(tH + tx);
B . TeMneparypHblil kKo3ppuineHT 00bEeMHOTO paclIupeHus, rpaa-1;
1 1
B==

IU‘I;{ Ta30B T.?/C 273 + t:)/c ;

At = tH - ©K — pa3HOCTb TEMIIEpaTyp HapyKHON IIOBEPXHOCTH CTEHKH U




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemblie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

OKpYKAIOUIEH Cpeibl, Ipal.
8. Uucno momodbus Ilpannrns Pr ompenenuTs mpu Temmeparype MOTPAHUYHOTO
cJrost tmc .

9. Paccuurars uncno Hyccenbra no ypaBHeHHIO MOJ00MS
Nu=c(Gr-Pr)"e ,
rie 3HadeHus "C" u "n" - koHCTaHTHI, 3aBUcALINE OT KomIuiekca (Gr-Pr); onu npuBeneHsl
B Tabn. 1 Ilpunoxenus [B) 2];
€ - MOTIPAaBOYHBIN KOAPPHUIIHEHT.

Tak kak TeruiooTHaroasl MOBEPXHOCTh oOpalleHa KBEpXy, TO B YpaBHEHUE
noo6ust BBOAUTCS TompaBka € = 1,3, TO ecTh MOJydeHHOE IO pacyeTy 3HadeHue Nu
(wu o) yBenuuuBaercs Ha 30 %.

3nauenus uyuciaa [lpanarns Pr, knHeMaTH4YeCKOW BS3KOCTH L M KodhdUIMEHTA
TEIUIONPOBOAHOCTH A Ul BO3JyXa MPH PA3JIMYHBIX TEMIIEpaTypax MpHUBEIECHbI B Ta0.
2 ITpunoxeHus.

10. Onpenenuth K03QPHUITUEHT TEIIOO0TIaYU CBOOOHON KOHBEKIIMEH O« U3 YhCia

Nu:ZI
s

Hyccenbra

11. Onpenenuth MOTEPU TEIUIOTHI KOHBEKLMEH (K IS OJHO- M JABYXCIOMHOM
CTeHKH 10 3aKkoHy HbtoToHa - Puxmana
qK = aK(tH _tf}fC)
12. Beluucnuth cyMMapHbl€ NOTEPU TEIUIOTHI ¢ HAPYKHOW MOBEPXHOCTH OJIHO- U
JIBYXCIIOMHOU CTEHOK

qZ = qu3ﬂ + qK
15 CpaBHI/ITL HOHy‘IeHHLIe pe3y.]'II>TaTBI, HpeI[CTaBI/IB X B Ta6J'II/IHe.

CpaBHeHI/Ie PC3YIIbTATOB OIIbITA
|CTGHK8. | [110THOCTh TEIJIOBOIO IIOTOKA, BT/M2 |HOFDCIJ_IHOCTB




CrpyKTypHBIi
AIIEMEHT [Tnanupyemble pe3yabTaThl 00ydSHHS OrneHoYHBIE CPECTBA
KOMIETCHIUH
OTIaBaeMOro B nepe1aBaeMoro o
armMocdepy BHYTPH CTEHKH  |OTHOLICHHUIO K
KOHBEKITUEH | TETUIOTPOBOTHOCTHIO qt, %
TADTINATIOITITIONA nv nf
OnHocnoiiHas
JByxcnoiiHas

0) Ilopsiiok MpoBeaeHUS MPOMEKYTOYHON ATTECTALUM, MOKA3ATEeJ I U KPUTEPUU OLIEHUBAHUS

[TpomexyTodHast aTTeCTalus M0 TUCIUIUTHHE « TepMoIMHaMUKa U TeTUTOTIepe/Iauay BKITFOYAET TEOPETHICSCKHAE BOIIPOCHI, TTO3BOJISIONINE
OLCHUTH YPOBCHb YCBOCHUA O6yanOIHHMHC${ 3HaHI/II\/’I, " INPaKTHYICCKHUEC 3aJaHN s, BBIABIIAIOINUEC CTCIICHD C(i)OpMI/IpOBaHHOCTH yMeHI/Iﬁ )51 BJ'Ia)IeHI/II\/’I,
MPOBOAUTCS B hopMe 3adeTa.

IMoka3aTeu U KPpUTEPUH OLEHUBAHUS:

— 324TeHO0 — 00YYAIOIIUICS IEMOHCTPUPYET BHICOKHI YPOBEHb C(OPMHUPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe
3HaHUE y4eOHOTO MaTepuaia, CBOOOHO BBIMOJHACT MPAKTUYCCKHUE 3aJaHUsI, CBOOOTHO ONEPUPYET 3HAHUSIMH, YMEHUSIMU, IPUMECHSIET UX B CUT YallUsAX
TTOBBIIIIEHHOW CIIO’KHOCTH, BBITIOJHHII M 3aIlIUTHII BCE JTAOOPATOPHBIEC paOOTHI, MPOLIET TECTUPOBAHHE.

- He 3a4YTeHO - 00yJaroIUCcs HEe MOXKET IMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHHS U 0OBICHEHHS HH(QOPMAIIMH, HE MOXKET MTOKa3aTh
MHTEIUICKTYaJIbHbIC HABBIKU PEIICHHUS MPOCTHIX 3a/1a4, HE 3aIUTHII JJAOOPAaTOPHBIE paOOTHI.




8 YueOH0-MeTOIMYeCKOe U HHPOPMALTHOHHOE 00ecTiedeHn e TUCIUTLTHHBI (MOTYJIs)

a) OCHOBHasl JIUTepaTypa:

1. Tennotexauka [DneKTpoHHBIN pecypc]: yaebHoe mocobue / B.B. Ipipaun, A.A.
Manbuus, B.I'. Cmupnos, T.JI. Kum. — Kemeposo : Ky3I'TY umenu T.®. 'opbauea, 2017. —
174 c. Pexxum mocrtyna: https://e.lanbook.com/book/115115

2. SInoBckmii, A. A. TeopeTnueckre OCHOBBI TETNIOTEXHUKU: YUeOHoe nmocooue /
SAnosckuit A.A. - Mocksa :CtI'AY - "Arpyc", 2017. - 104 c.

Pexxum nmocryna: https://new.znanium.com/catalog/product/975962

0) 10MOJIHUTEJILHAS JIUTepaTypa

1. JIsmkos, B.W. TeopeTnueckne 0CHOBBI TEIUIOTEXHUKH [ DIEKTpOHHBIH pecypc] / B.1.
JIsmkoB. M.: KYPC, HULL UH®PA-M, 2015, 328 c.

Pesxxum nmocryna: https://new.znanium.com/catalog/product/496993

2. Kynunos, A.A. TenomaccooOMeH [ DneKTpOHHBIN pecypc]: yueOHoe mocooue / A.A.
Kyaunos. M.: UH®PA-M, 2015. 375 c.
Pexxum mocryna: _https://new.znanium.com/catalog/product/512522

3. TurpkoBa, C.M. Termopusnka 1 METAIUTYprudecKas TEIUIOTEXHUKA [ DIeKTPOHHBIT
pecypc]: yae6. mocobue / C.M. TunbkoBa. - Kpacuosipck : Cub. penep. yu-t, 2017. - 168 c.
Pexxum mocryma:  https://new.znanium.com/catalog/product/1032123/Ieprorus, B. B.

4. Tenmomaccoo6meH : yuebHoe nocobue / B. B. leprorun, B. ®@. Bacunbses, B. M.
VYsmesa. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 240 c. — ISBN 978-5-8114-
5703-8. — Tekcr : anekTpoHHBIN // JlaHb : aMeKTpoHHO-0nOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/145855 — Pexwum gocTyma: st aBTOPHU3. TIOJIb30BaTEIIECH.

B) MeTOAMYECKHE YKAZAHUS

1. MatBeeBa, I'. H. DxcrepuMmMeHTanbHOE HCCIENOBAHHWE IPOIECCOB TEIJIOOOMEHa :
yaebnoe nocooue / I'. H. Marseesa, 10. U. TaprakoBckuii, b. K. Cennukun. - 2-¢ u3., moAroT.
mo mey. m3a. 2008 r. - Maruutoropek : MI'TY, 2011. - 1 snexrpon. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=989. pdf&show-dcataloques/l/l1191
53/989.pdf&view=true . - MakpooObeKT. - TeKCT : 351eKTpOHHBII. - CBEACHUS TOCTYITHBI TAKKE
Ha CD-ROM.

2. Ilmatsa, T. H. DxcrnepuMeHTalbHOE WCCICIOBAHUE IIPOIIECCOB TEPMOJIMHAMHUKH.
JlaGoparopHblii mpakTukyM : yuebnoe mocobue / T. H. Ilunta ; MI'TY. - Marauroropck :
MI'TY, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3ara. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123
323/1242.pdf&view=true - MakpooObeKT. - TeKCT : 3MeKTpOHHBIH. - CBEICHUS IOCTYITHBI
taxke Ha CD-ROM.

3. [Iunts, T. H. Texauuueckas TepMoAMHAMUKA: KOHCIEKT JeKIuH : yueOHoe nocodue / T.
H. ITunTs. - Maruutoropek : MI'TVY, 2012. - 1 sanekrpos. ont. muck (CD-ROM). - 3aru. ¢ tuty.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1015.pdf&show=dcatalogues/1/1119
268/1015.pdf&view=true - MakpooObekT. - TekcT : 3neKTpoHHBIH. - CBeIEHHS JOCTYITHBI
taxke Ha CD-ROM.

B) nmporpamMMHoe odecnieyenne u HTepHeT-pecypcbl

Haumenosanue 10 Ne norosopa Cpok AelCTBHS TUIIEH3UN

CraHnapTHbie

Microsoft Windows 7 J-1227 ot 08.10.2018 11.10.2021



https://e.lanbook.com/book/115115
https://new.znanium.com/catalog/product/975962
https://new.znanium.com/catalog/product/496993
https://new.znanium.com/catalog/product/512522
https://new.znanium.com/catalog/product/1032123
https://e.lanbook.com/book/145855
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
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123323/1242.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123323/1242.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1015.pdf&show=dcatalogues/1/1119268/1015.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1015.pdf&show=dcatalogues/1/1119268/1015.pdf&view=true

Microsoft Office 2007 Nel35 ot 17.09.2007 Beccpouno

7Zip CBoboano OeccpovHo
pacrpocTpaHseMoe

FAR Manager CB0060HO pacrmpocTpansemMoe | 6eccpovHO

JomnonHuTenbHbIC

Microsoft Windows 10 Pro -1227 ot 8.10.2018 11.10.2021

1.  ®epepanbHBI HHCTUTYT MPOMBINUIEHHON coOcTBeHHOCTH : caiit POCITIATEHTA /

10.

11.

12.

OUTIC. — Mocksa : DUIIC, 2009 — . — URL.: http://www1.fips.ru/ (nara oGparienus:
18.09.2020). — Pexxum mocrtyma: cBOOOIHBINA. — TeKCT: 3JEKTPOHHBIHA.

Poccuiickuit uaaexkc Hayunoro uuruposanus (PUHL) : nannonanbHas
oubnuorpaduueckas 6a3a JaHHBIX HAYYHOTO LIUTUPOBAHUA. — TEKCT: 3JEKTPOHHBIH //
eLIBRARY.RU : nayunas snexrponHas 6ubnuoreka : cadt. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mata obparenus: 18.09.2020). — Pexxum moctymna: s
3aperucTpup. MoJib30BaTeiei.

Axkanemust Google (Google Scholar) : mouckoBas cucrema : caitr. — URL:
https://scholar.google.ru/ (mara obpamienus: 18.09.2020). — Pexxum mocryma: s
3apEerucTpUp. MoJib3oBaresend. — TeKCT: ANEKTPOHHBIN.

Enunoe okHO fnocTymna kK HHGOPMAIMOHHBIM pecypcaM : AJIEKTpOHHast OnbinoTeKa : cait /
OT'AY THUU UTT "UHOOPMUKA". — Mockaa, 2005. — . ~URL.: http://window.edu.ru/
(mara o6pamenus: 18.09.2020). — Pexxum moctymna: cBOOOAHBINA. — TEKCT: AIEKTPOHHBIH.
East View Information Services : DnexkrponHnas 6a3a nepuoanueckux uznanuii / OO0
«MBUC. — URL.: https://dlib.eastview.com/ (mata o6parmienus: 18.09.2020). — Pexxum
JIOCTYyMA: MO MOJANUCKE. — TeKCT: 3JIeKTPOHHBIN.

Poccuiickas ['ocynapctBennas 6ubnanoreka. Karanoru : caift / Poccutickas
rocyfaapcTBeHHas ononuoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata oopamenus: 18.09.2020). — Pexum
JOCTyMa: CBOOOAHBINA. — TEKCT: JIEeKTPOHHBIH.

OnekrponHas o6uomuoreka MI'TY um. I'. 1. Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (mata obpamenus: 18.09.2020). — Pexxum
JOCTYyTIA: JUIS 3apEeruCcTpUp. MOJIb30BaTeseil (BX0/1 ¢ BHEIIHEH CeTH MO JIOTUHY U TapoJIio).
— TeKcT: 2IEeKTPOHHBIM.

VYuusepcurerckas nadopmarmonnas cuctema POCCHUS : HaydHas 2IeKTpOHHAS
oubnuoteka : caiitr / HUBL] ; DxoHomuueckuit dpakynprer MI'Y. — Mocksa : HUBILI, 1997
— . —URL: https://uisrussia.msu.ru (zata ooparienus: 18.09.2020). — Pexxum mocryma:
CBOOOIHBIN. — TeKCT: 3JIEKTPOHHBIMN.

Web of science : MexxnyHapoaHas HaykomeTpudeckas pedepaTuBHas U MOJIHOTEKCTOBAS
0a3a JaHHBIX Hay4dHbIX M3maHuii : caiiT. — URL: http://webofscience.com (aata
obpamenus: 18.09.2020). — Pexxum goctymna: uig 3aperucTpup. MoJjib3oBaresiei (BXo1 1o
IP-anpecam By3a). — TekcT: AIEKTPOHHBIH.

Scopus : MexayHapoanas pedepaTuBHas U IOJTHOTEKCTOBAsI CIpaBOYHasi 6a3a TaHHBIX
HayJHBIX U3anuii : caift. — URL: http://scopus.com (nara obpamenus: 18.09.2020). —
Pexxum noctyna: uid 3apeructpup. nojib3osareneit (8xo no IP-agpecam Bysa). — TekcT:
JJIEKTPOHHBIN.

Springer Journals : MexxnyHapoanast 6a3a MOJHOTEKCTOBBIX XKypHaJoB : caiit. — URL:
http://link.springer.com/ (aata o6pamienus: 18.09.2020). — Pexxum moctyma: s
3aperucTpup. noiub3onareneit (Bxon no [IP-agpecam By3a). — TekcT: 37€KTPOHHBIMN.
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9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIIMHBI (MOTYJIs1)
MartepuanbHO-TEXHUYECKOE 00eCIIeueHne TUCITUTUTMHBI BKITIOYACT:

Tun u Ha3BaHKe ayIUTOpUU OcHalleHue ayuTopun
VYueOHble ayIUTOPUU IJIs IPOBEJICHUS 3aHATHN | MynbTuMeuiiHbIe CpeIcTBa XPaHEHUS,
JIEKIIMOHHOTO TUIA nepesavyd W npescTaBiIeHUs HH(OpMaLIUK.
VYueOHas ayquTopus Ui IPOBEICHUS Komruiekc 1abopaTopHbIX YCTaHOBOK IO
nmabopaTopHbIX padboT TEXHUYECKOM TepMOJINHAMUKE, KOMILIEKC

71a00PATOPHBIX YCTAHOBOK MO U3YYEHUIO
MPOILIECCOB TEIJIONEpeIayH;
-IIOTEHITUOMETD;

-JIATP;

-3JICKTPOIICYH;

-pOTallMOHHBIE HACOCHI.

VYueOHble AYJAUTOPHUHU IJIA IPOBCACHUS I[ocxa, MYHLTHMeﬂHﬁHLIﬁ IMPOCKTOP, IKpaH

MMPaAKTUYCCKUX 38.H5[TPII>1, TPYIIIOBBIX U
HHAUBUAYAJIBbHBIX KOHCYHBTaHHﬁ, TCKYLICTO
KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ aTTeCTalinu

[Tomerenue ast XpaHeHUs U Crennaxu, cel(bl 1y XpaHEHUsS] y4eOHOTO

npOo(UITAKTUYECKOTO 00CTY)KMBaHUs y4eOHOTrO | 000pyIOBaHMS

00opyJ0BaHuUs WHcTpyMeHTHI 7151 peMOHTa 1a00paTOPHOTO
000pyIOBaHUS

[TomereHus U1l CAaMOCTOSITETLHON pabOTHI [lepconanbHbIe KOMITBIOTEPHI € MakeToM MS

oOyyJaromuxcs Office, BbIx010M B IHTEpHET U C JOCTYIIOM B
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Tun u Ha3BaHuUe ayAUTOPUH

OcHallleHue ayuTopun

AIIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNIbHYIO CPEly YHUBEPCUTETA
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