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1. Ilesiu ocBOEHUST AU CIIUTLIHHBI

K ocHOBHBIM meJassM OCBOCHHA  JUCLHMIIIIMHBI «Tennorexuunueckue
HU3MCPCHUA» CIICAYCT OTHCCTU!

— (QopMupoBaHHE 3HAHWUH O COBPEMEHHBIX NPHHIMIAX, METOJaX |
CpeICTBaX U3MEPEHUH (PM3UIECKUX BEITMYUH B TCILIODHEPTETHKE, TEINIOTEXHUKE U
TEILIOTEXHOJIOTHH;

— W3y4YCHHE CIIOCOOOB MOBBIMICHHUS 3(PPEKTUBHOCTH METOIOB HM3MEPEHUI
(GU3UYECKUX BCIMYMH B TEIUIODHEPTETHKE, TEIUIOTEXHUKE M TEIUIOTECXHOJIOTHH,
BBIPAa0OTKAa HABBIKOB Y CTYJICHTOB CaMOCTOSITCIIBHO (DOPMYJIHUPOBATh M PEIIaTh
3aJlayd  OMPEACIICHUS TEXHUYCCKUX IIapaMEeTpOB TIPH  aHAJIM3C PEKHUMOB
SKCILTyaTaIli SHEPTECTUICCKUX CHCTEM U KOMILICKCOB.

— TMOATOTOBKA CTYJCHTOB K JEATEIBHOCTH B COOTBETCTBUH C
KBaJIU(DMKAIIMOHHONW XapaKTEPUCTUKOM MAarucTpa 1o HAIpPaBJICHUIO, B TOM YHCIIC
dhopMUpOBaHHE YMCHHH IO BBISBJICHHIO HEOOXOJHMMBIX yYCOBEPIICHCTBOBAHUN M
pa3paboTke HOBBHIX, Oosiee A((PEKTUBHBIX METOJIOB H3MEPEHUS M PErHUCTpaIliu
TCINIOTCXHUYECKUX  BEIIMUYMH TIPH  IPOCKTUPOBAHUHM M OKCIUTyaTalldH
DHEPTETUICCKUX CHCTEM.

K ocHOBHBIM 3azadyaM OCBOCHHS JUCIHUINIMHBI «TeIIoTeXHHUECKUE
WU3MEPCHHUS CIEAYeT OTHECTH:

— BBIpaOOTaTh HABBIKM y CTYACHTOB CaMOCTOSITEJIbHO (OpMYJIMPOBATH
3aJjaud  OINpEAENICHUs] TEIUIOTEXHUYECKUX MapaMeTpoB B TEIUIO3HEPTETUKE,
TEIUIOTEXHUKE U TEIUIOTEXHOJIOTUH;

— Hay4dTh MBICIUTHh CUCTEMHO Ha MpPUMEPAX MOBBILIEHUS 3(pPexTUBHOCTH
U3MEpPEHHUs]  MapaMeTpOB  DHEPreTUYECKUX  OOBEKTOB IMpH  peau3aluu
TEXHOJIOTMUECKUX MPOIIECCOB;

— HAY4YUTh aHAJTU3UPOBATH CYIIECTBYIOIINE METOBI OTIPEICICHHUS TEIIOBBIX
U QUBNYECKUX BEJIMYMH, pa3pabaTbiBaTh M BHEAPSATH HEOOXOAMMbIC U3MEHEHHUS B
UX METOJIMKE C MO3UINI MOBbIIEeHUS Y((HEKTUBHOCTH U HAJIC)KHOCTH;

— natb WHGOPMAIMI0O O HOBBIX HAMPaBICHUSIX B COBEPUICHCTBOBAHWUU
JAaHHBIX CHCTEM B OTEYECTBEHHOM U 3apyOeXHOW TpaKkTUKe, pa3BUBATH
CHOCOOHOCTH ~ OOBEKTHUBHO  OIEHMBAaTh  NPEUMYLIECTBA M HEJAOCTATKH
U3MEPUTENbHBIX CUCTEM U UX JIEMEHTOB, KaK OTE€UECTBEHHBIX, TaK U 3apyO0eKHBIX;

— HAy4YuTh aHaJIM3UPOBATH PE3yNbTAaThl MU3MEPEHMs, MPOU3BOAUTH IMOUCK
ONTUMHU3ALMOHHOTO PEIIEHUS C IIOMOIIBbIO BCEBO3MOXHBIX METO/IOB.

2. Mecto aucuumuinabl B cTpykrype OOII marucrpatypsl
Juciurmnaa  «TermoTexHuueckne U3MEPEHUs» OTHOCUTCA K YHCIY

npo(ecCHOHANbHBIX YUYE€OHBIX AUCLUMIUIMH BapHaTUBHOM 4yacTu 0a30BOro IHMKIIA
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl MaruCTpaTyphl.



«TennorexHnueckue

HU3MCPCHUS»

B3aMMOCBi3aHa JJOTHYCCKHU u

COACPIKATCIIBHO-MCTOJJUYICCKH CO CICAYIOIIMMH AOUCHUILNIMHAMU W IIPAKTUKAMU

OOII:

— IIpoekTrpoBaHue 1 HKCILTyaTaI|sl CUCTEM OTOIUICHUS ¥ BEHTUIISIITNY;

— CoBpeMeHHBICE TPOOJEMBI  TEIUIODHEPTETUKH, TEIUIOTEXHUKHA |
TEILNIOTEXHOJIOTUI;

— [IpoekTrpoBaHne 1 HKCILTyaTaIMsl TETUIOPHEPTETUYECKUX YCTAHOBOK;

—  IlpoextupoBanume W  JKCIUTyaTalUsi HMCTOYHUKOB U CHUCTEM
TEIJI0OCHAOKEHNS,

—  IIpoekTtupoBanue u AKCILTyaTaIus BBICOKOTEMIIEPATYPHBIX
TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK.

3. IlepedeHnp njaHMpyeMbIX Pe3yJIbTATOB 00yUeHUs MO JUCHUIIIHHE

(MoayJI10), COOTHECEHHbIE C IIVIAHMPYEMbIMHU Pe3yJIbTaTaAMM OCBOCHHUS
o0pa3oBaTeJIbHOM POrPaMMBbI

B pesynbraTe

OCBOCHMSI JTMCUHUILINHBI
bopMUPYIOTCS  CICAYIOUIME KOMIIETCHIIMM U JOJIKHBI

(Mmonynst) 'y oOydaromuxcs
OBITh  JTOCTUTHYTBI

CIIEIyIOLIME PEe3yJIbTaThl OOYyYEeHHsI Kak 3Tan (POPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMITCTCHITUM:
Kon B pe3yabTrare ocBoeHust Ilepevens MIAHUPYEMBIX Pe3yJIbTATOB
KOMIeTEeHI[HH o0pa3oBaTeIbHOM 00y4eHHUsI MO AUCHUILINHE
MPOrpaMMblI
o0yyarommiics 10J15KeH
00J12a1aTH
[K-1 Cnoco6HOCTB K 3HATH:
pa3paboTKe KOHIENIIHHA U ® METOJIbI OIIPEICIICHHS TOTPEOHOCTH
MIPOBEJICHUIO MIPOM3BOJICTBA B TOIITMBHO-
TETJIOTeXHHUUECKHUX JHEPTEeTHYECKHUX pecypcax;
pacueToB 0OBEKTOB e METOBI SKOHOMHH DHEPrOPECYPCOB
npodeccuoHaTbHON yMeTh:
ACATCIIBHOCTH e paspabaThIBaTh HOPMBI pacxojaa

SHEPropecypcoB, pacCUNTHIBATh
MOTpeOHOCTH MPOU3BOCTBA B
JHEpropecypcax;
BJI/1eTh:
e METOJaMH ONpe/eNeH s MOTPeOHOCTH
IPOM3BOJICTBA B TOIJIMBHO-
9HEPreTUIECKUX pecypcax

4. CTpyKTYypa " coepKaHue TUCUUILTHHbI

OO0masi Tpy1I0€MKOCTh AUCITUIUITMHBI COCTABIISIET 3 3aU€THBIC €IUHUIIBI, T.C.
108 akaneMuueckux yaca (M3 HUX JJIs1 O4HOM 84 yaca — caMocTosiTeNbHast paboTa

CTYJCHTOB U JJIs 3a04HOM 81 yaca).
Bropoii cemectp:

AJIs1 OYHOM (POPMBI: ayJAUTOPHBIX 3aHATHI — 24 4acoB, (hopmMa KOHTPOJIS —
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3a4eT;
A7 3204HOI GopMBI: ayAUTOPHBIX 3aHATUN — 27 yacoB, (hopMa KOHTPOJIS
— 3a4er.
CrpykTypa U cofepKaHue TUCUUIUINHBI « TennoTeXHUUECKUE U3MEPEHHS 110
CpOKaM M BUaM paboThl oTpaxeHsl B [Ipunoxenun 1.

Conep:xanue pa3ieoB TUCHUAINIMHBI

Bropoii cemecTp

Tema 1. BBenenne

[IpenmMer, 3agauvl W COAEPKAHUE NUCHUIUIMHBI. POJIb TEMIOTEXHUYECKUX
U3MEPEHU B pa3BUTUM OKOHOMHUKH. Kiaccudukaiusi OCHOBHBIX METOJIOB
TEIUIOTEXHUYECKUX U3MepeHUil. OCHOBHBIE TEPMUHBI U ONPEICTICHHUS.

Tema 2. Tepmomerpus

Hctopuss pasButusa TtepMoMmeTpuu. Mcropuss pa3BuTHsS TEPMOMETPHHM B
Poccnn. l'ocymapCTBEHHBIM MNEPBUYHBIA 3TAJIOH EIWHMIBI TEMIIEPATypPbl IS
nuamna3ona Boitie 273,15 K (I'DT 34-92). Jluanazon temneparyp ot 0 1o 961,78°C.
Jwnanazon temmneparyp Baite 961,78°C.

Tema 3. U3MepuTe/ibHbIE CUCTEMBI

OcHOBBI  mocTpoeHuss  u3MepurenbHbIx — cucteM.  Crpykryper HC.
Mmuorokananeasie UC s nipsaMbix usmepenui. Cxkanunpyromme MC mid npsameix
n3MepeHnii. MHororouyeunsie MC niis npsMbIX U3MEpeHU. ANIIIPOKCUMHUPYIOIITUE
ncC.

Tema 4. U3MepeHus TeNJIONMPOBOXHOCTH

Hctopuss pasBUTHS U3MEPEHUM TEILUIONPOBOAHOCTH. PU3NYECKUE OCHOBBI
U3MEPEHUN TEIIONPOBOAHOCTH. ['0CYy 1apCTBEHHBIN NIEPBUYHBIN ATAJIOH €IMHULIBI

terionpoBoanoctd (DT 59-82). HuszkoremmnepaTypHas ycraHoBKa A-2M.
BricokoTemnepaTypHass JTalioHHas ycraHoBka A-3Mm. CpenHeremiieparypHas
ATAlOHHAs YCTaHOBKAa A-1. VYHOpaBidiomuil H3MEPUTEIbHO-BBIYMCINTEIbHBIN
KOMILJIEKC.

Tema 5. U3MepeHnsi TeNJI0eMKOCTH

@u3N4EeCKUEe OCHOBBI M WCTOPHS PA3ZBUTUS HW3MEPEHUN TEIUIOEMKOCTH.
['ocynapCTBEHHBIN TEPBUYHBINA JTAJOH €AUHUIBI YIEJIbHOM TEMI0EMKOCTHU
tBepabix Tena (I'DT 60-74).

Tema 6. InnaTomerpust

Uctopus passutus nuinaromerpun. Pusnyeckne ocHOBbI nuzMmepenun TKIIP.
[NocynapctBennblid iepBuYHbBIN dTanoH equHuIsl TKIIP (I'DT 24-82). O6pabdoTka
pe3yslbTaTOB  MU3MEPEHUs  TEeMIEpaTypHbIX  KOA(P(GUIUEHTOB  JUHEHHOIO
paclumpeHus.

Tema 7. Kanopumerpus

Hctopuss pa3BuTHS KaJoOpUMETpUHU. [3MepeHHs TEIIOThl CrOpaHUS.
["ocynapcTBeHHBIN IEPBUYHBIN 3TalOH equHulbl cropanus (I'DT 16-96).

5. O6pa3oBaresibHbIE TEXHOJIOTUU



MeTtoauka npenojaBaHusl AUCUUIUIMHBL «TemIoTeXHUYEeCKHEe U3MEPEHUS» U
peann3anys KOMIETEHTHOCTHOTO MOAX0/1a B M3JI0KEHUHU U BOCIIPUATHH MaTepHalia
IpeIyCMaTpUBAET HCIOJB30BaHUE CICAYIOUIMX AKTHUBHBIX W HMHTEPAKTHUBHBIX
dbopM TmpoBeneHHUs TPYIIOBBIX, WHAMBUAYAIbHBIX, AayAUTOPHBIX 3aHATUU ¢
COYETAHWHM C BHEAYAUTOPHON paboToil C 1enpio (QOPMHUPOBAHUS U PaA3BUTHS
po(hecCHOHATBHBIX HABBIKOB 00YYaIOINXCS:

— MOATOTOBKA K BBHIMIOJHEHHIO MPAKTUYECKUX padOT B ayTUTOPHUSIX By3a M Ha
MOILHOCTAX NPEAIpUATUN-TAPTHEPOB;

— 00Cy KIeHMe U 3aimTa pedeparoB N0 JUCIUILIUHE,

— MOATOTOBKA, MPEJCTABICHNUE U OOCYKICHUE NPE3EHTALNN HA CEMUHAPCKUX
3aHATUSAX;

— OpraHu3anusi U IMPOBENECHUE TEKYIIEro KOHTPOJIA 3HAHUM CTYJEHTOB B
(dopMe OJIaHKOBOTO TECTUPOBAHUS;

— HCIIOJIb30BAHWE HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJIS B Qopme
ayJTUTOPHOTO Y BHEAYTUTOPHOTO MHTEPHET-TECTUPOBAHUS;

— TPOBEACHHE MAaCTepP-KIACCOB AKCIEPTOB U CIEUUAIMCTOB IO METOJaM
TEIUIOTEXHUYECKUX  U3MEPEHH B  TEIUIODHEPTeTUKE, TEIJIOTEXHUKE U
TEIUIOTEXHOJNOTHH, a  Takke  dJ(PQPEKTUBHBIX  METOAOB  JKCIUTyaTaluu
HEPreTHYECKOTO 000PYIOBaHUS U OOHEKTOB.

VY nenbHbIN BeC 3aHATUM, TIPOBOJUMBIX B HHTEPAKTHUBHBIX (hopMax, OnpeaesieH
IJIaBHOM 1ebio  00pa30oBaTeNIbHOM MPOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTA
oOyuaronuxcs U coJiep>kaHneM AUCUUIIINHBL « Terniorexunyeckne n3MepeHus .

[IpoBenenue  3aHATHIl  mpeaycMaTpuBaeTcs — Takke  Ha  cailte
http://online.mospolytech.ru Ha OCHOBE pa3paboTaHHBIX kadenpoi
«IIpompblluIeHHas! TEIUIOHEPIeTUKA» 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
(30P) no BceM TeMaM TUCIUILINHBI:

Jucnunnuna Ccpuika
Tennorexuuueckue uzmepenus | https://online.mospolytech.ru/local/crw/course.php?id=3327

Pa3zpaboTtannbsie DOP BKIIIOUAIOT IPOMEKYTOUHBIE U UTOTOBBIE TECTHI.

6. OnleHOYHBIE CPeACTBA JAJIA TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAlMHU 10 UTOTAM OCBOEHUS TUCHMILIMHBI U Y4eOHO-
MeToIMYecKoe o0ecneyeHue caMoCTOsITe/IbHOI padoThI CTYI€HTOB

B mpouecce oOydeHusi WCMONB3YIOTCS CIEAYIONTUE OIEHOYHBIE (DOPMBI
CaMOCTOATENLHON PabOThI CTY/IEHTOB, OIIEHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOYHBIX aTTECTAIUH:

Bo BTOpOM cemecTpe

- MOJATOTOBKA M BBICTYIUICHHE HA CEMHUHAPCKOM 3aHATHH C MPE3CHTAIMCH U
oOcyX/IeHneM Ha TeMy «METOJIbl U CPEACTBA TEIIOTEXHUYCCKUX W3MEPCHHHA B
TEIUIOPHEPTETUKE» (MHIMBUAYAJBHO JISl KaXKJI0I0 00y4Jaronerocs);


http://online.mospolytech.ru/

- TECTUPOBAHUE;

OueHouHbIE CpEACTBAa TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOIMIPOCH U 331aHus B popMe OJaHKOBOTO U (UJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JUIsl KOHTPOJS OCBOEHUS 0O0YYarOIUMHUCS Pa3AeiIOB ITUCLUUILINHBI,
3aIlliTa OTYETOB IO pacYETHOU padore.

OOpasupl TECTOBBIX 3aJaHUM, 3aJaHU PACUETHBIX PAOOT, KOHTPOJBHBIX
BOIIPOCOB M 3aJlaHUi Il TMPOBEAEHUS TEKYIIEro KOHTPOJsS, HPUBEIACHBI B
MIPUJIOKECHUH 2.

6.1. @oH/1 OLIEHOYHBIX CPEACTB IJIs1 POBeIeHUs MPOMEKYTOUYHOM aTTeCTAlNH
00y4aIuUXCcs Mo JUCHUIINHE (MOXYJIIO)

6.1.1. IlepeyeHb KOMIIETEHUM C YKa3aHUEM ITAanoB ux GopMupoBaHus B
npoiecce 0CBOEHNUs 00pPa3o0BaTEeIbHONH MPOrPaMMBbI.
B pe3yabTarte 0ocBOeHHS IUCHUILINHBI (MOAYJIs1) GOPMHUPYIOTCS CJIeXyIOLIHe

KOMIIETEeHIIUN
Kon B pe3yabTare ocBoeHHs 00pa30BaTE/IbHON POrpaMMBbI
KOMIIeTeH U o0yJarIuiics 10/2KeH 00,1a1aTh
I1K-1 CrocoOHOCTh K pa3pabOTKe KOHIICHIIHA U MPOBEACHUIO TEINIOTEXHHYSCKUX
pacdycToB 00BEKTOB HpO(I)CCCI/IOHaJIBHOI‘/'I ACATCIIBHOCTH

B npouecce ocBoeHusi 00pa3oBaTENbHON MPOTPaMMBI TaHHBIE KOMITETEHLIUH,
B TOM YHUCJI€ HMX OTACJIbHbIE KOMIIOHEHTBI, (POPMUPYIOTCS MOATAHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS JUCHUIUVIMH (MOJIYJiel), IPAKTUK B COOTBETCTBUM C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpapukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3sareJieid 1 KPpUTEPHEB OLICHUBAHUS KOMIIETEHIIM,
(opMupyeMBbIX 110 HTOTAaM OCBOEHMS TUCIHUILINHBI (MOAYJIs1), ONMMCAHME KA
OLICHUBAHUS

[TokazaTenem OlLICHUBaHUS KOMIIETCHIIMM Ha PAa3IMYHBIX JTamax HxX
dbopMmupoBaHUsS  SIBISIETCS  JOCTIKEHHWE  OOyYalOUUMHUCS  TJIAHUPYEMBbIX
pPEe3YyJbTaTOB O0YUEHUS IO AUCIUTIINHE (MOTYJIIO).

MK-1 - Cnoco0HocTh K pa3padoTKe KOHUENUUA M NPOBEIEHUI0 TeMJI0TeXHHUYEeCKHX
pacuyeToB 00bEKTOB MPO(eCcCHOHAIBHOI 1eATeJIbHOCTH

Kpurepun onennBanns

Onenka Onenka Onenka Onenka

1lokasareis «HeyIlOBJIeTBOPI/ITeJI ((y)]OBJIeTBOpl/IT ((XOpOIHO» «OTIUYHO» UJIN
BHO» WJIH eJIBLHO» WJIH HJIH BBICOKHH
OTCyTCTBHe Hl/l3K0i/i NMOBBIINICHHBbI ypOBeHI)




chopmMHUpPOBAHHOCTH YPOBEHb il ypoBeHb 0CBOEHMS
KOMIIeTeHIUH OCBOEHUS OCBOCHUSA KOMIIeTeHIUH
KOMIIETEHIIMA | KOMIIeTCHIH
"
3HATH: OO0yyarommuiics OO0yyarorumiics OOyuaromuiicss | OOyuaronuiics
METO/IbI JIEMOHCTPHUPYET TIOJTHOE | JTEMOHCTPUPYET JIEMOHCTPHUPYE | IEMOHCTPUPYET
OnpeaeICHUsA OTCYTCTBUE WU HCIIOJIHOC T YaCTUYHOC IIOJIHOC
MOTPeGHOCTH HEJI0OCTATOYHOE COOTBETCTBHE COOTBETCTBHE | COOTBETCTBUE
npoussojcTa B | COOTBETCTBUE } CIIeIOIHX CIICATYIOLIHX CIIEIIOIHX
TOILJIMBHO- CJICAYIOIHNX 3HAHUM! 3HAaHUMU: METOAbI | 3HAHHUU! 3HAHUU: METObI
SHEPrETHUCCKHX METOJIbI ONIPEAETICHUS | ONpeAeIeHHUs METO/IbI onpeeNICHUs
pecypcax; NOTPEOHOCTH MOTpeOHOCTH onpeeNeHus | moTpeOHOCTH
METOIbI IIpON3BOJCTBA B [IPOU3BOJICTBA B MOTPeOHOCTH HPOU3BOJICTBA B
YKOHOMHH TOIIJINBHO- TOILJIMBHO- MPOU3BOJICTBA | TOTLIMBHO-
SHEPropecypcoB SHCPICTUICCKUX SHEPreTUYCCKuX | B TOILIMBHO- JHEPTEeTUYECKUX
pecypcax; METOAbL pecypcax; SHCPICTUYICCK | pecypcax;
3KOHOMUU METO/IbI UX pecypcax; | MeTobl
OHEPropecypcon SKOHOMHU METOJIbI 3KOHOMHH
SHEPTrOpECYpCcoB | OKOHOMUU JSHEPTOPECYPCOB
. Homyckatorcs dHEpropecypc | , cBoboaHo
3HAYUTEIBHBIC OB, HO orepupyer
OHII/I6KI/I, JOITyCKalTCs HpI/I06pe-
IIPOABJIACTCSA HEe3HayuTeJIbH TCHHBIMHA
HEJIOCTATOYHOCTb | bl OMIUOKH, 3HAHUSIMH.
3HaHUH, 110 PSITY | HETOYHOCTH,
HoKa3arenen, 3aTpyAHEHUS
oOyJaroruiics npu
HCIBITBIBACT AHAJIUTUYECKH
3HAYUTCJIIBHBIC X onepanusx.
3aTpyAHCHUS ITPH
OMepUPOBaAHUH
SHAaHUAMHU IIPU UX
MepeHoce Ha
HOBBIC CUTYAIIHH.
yMeThb: OO0yyaromuiics: He OO0yyaroruiics OOyuaromuiics | OOyuaronuiics
pa3pabarbIBaTh yMEeT I B JIEMOHCTPHUPYET JEMOHCTPHUPYE | JEMOHCTPUPYET
HOPMBI pacxoja | HEAOCTAaTOUHOI HETIOJTHOE T YaCTUYHOE MOJIHOE
3Hepr0pecprOB, CTCIICHU YMECT COOTBETCTBUEC COOTBETCTBUC COOTBCTCTBUEC
PacCUNTHIBATE paSpa6aTLIBaTL CJ'ICH}’I?UH/IX CHQHYKBH-II/IX CH@HYI?U-IPIX
HOTpeGHOCTH HOPMBI Pacxo/a YMEHUI: YMEHHUIA: YMEHUH:
nponssojicTa B | PHEPrOPECypeos, pa3zpabaTeiBaTh | pa3zpabarbiBaT | pa3padaThIBaTh
SHepropecypcax | PACCUNTHIBATH HOpPMBI pacxona | b HOPMBI HOpPMBI pacxona
HOTpe6HOCTI/I SHEPTOopeCypCoOB | pacxoaa OHEPTopeCypCcoB
TIPOU3BOJICTBA B , PAaCCUUTBIBATh | SHEPrOpeCypeC | , paCCUUTHIBATH
JHEpropecypcax HOTpe6HOCTI/I OB, HOTpe6HOCTI/I
MPOU3BOJCTBA B | PACCUUTHIBATE | IPOU3BOJICTBA B
SHEpropecypcax | MOTpeOHOCTH | SHEpropecypcax
. Homyckarorest npousBozcTBa | . CBOGORHO
3HAYUTEIIbHBIE B OIIEpUPYET
OImmnoKH, SHEpropecypc npuoOpeTEHHBIMH
MPOSBISAETCS ax. Y MeHus YMCHUSAMH,
HEJ0CTAaTOYHOCTh MPUMEHSIET UX B




YMEHHH, 110 PRy | OCBOCHBI, HO CHUTYaIHAX
roKa3arelieu, JIOITyCKaIOTCA MOBBIIIEHHOU
oOyuaromuiics HE3HAYUTEIbH | CIIOKHOCTH.
UCTIBITHIBACT bI€ OIINOKH,
3HAYUTEIIHBIC HETOYHOCTH,
3aTpyIHEHHS PU | 3aTPyIHEHHS
OTIepUPOBAHUH npu
YMEHHSAMH TIPU aQHAINTHYECKU
UX IepeHoce Ha X OTepanusx,
HOBBIEC CUTYallUd. | MEpeHoce
yMEHUH Ha
HOBBIE,
HECTaHAAPTHBI
€ CUTyaluH.
BJIAJIETh: OO0yyarommuiicst He OO0yyarorumiics OOyuaromuiics | OOyuaromuiics B
METOaMU BIIAJICCT WK B BIIaieeT JaCTHIHO MIOJTHOM 00BeMe
oTpeICIICHUS HEIOCTaTOYHOM METOIaMUA BIIAJIEET BJIa/IeeT
MOTPeOHOCTH CTCIICHU BIaJCCT OnpeAeeHus METOIaMH METOJIaMU
npousBojcTBa B | METOAAMHU MOTPeOHOCTH OIIpCACIICHUS | OIPEACICHU
TOILIUBHO- OnpeACICHUA IPOM3BOJCTBA B | IIOTPEOHOCTH | IIOTPEOHOCTH
IHEpPreTHYECcKHX noTpeOHOCTH TOILJIUBHO- IIPOM3BOJCTBA | IPOU3BOJICTBA B
pecypcax IIPOU3BOJCTBA B SHEPreTUYeCKuX | B TOIUIMBHO- | TOIUIMBHO-
TOILUIUBHO- pecypcax SHEPTETUYECK | SHEPreTUYECKUX
OHCPICTHYCCKUX B HEMOJIHOM HX pecypcax pecypcax
pecypcax oOneme, , HABBIKU , CBOOOTHO
JIOIYCKArOTCs OCBOEHBI, HO IpUMEHSET
3HAYUTCIIbHbIC A0IyCKaroTCA IMMOJTY4YCHHBIC
OLIHOKH, HE3HAYNUTEIbH | HAaBBIKU B
HPOSIBISICTCS BI€ OIINOKH, CHUTYaIHIX
HEAO0CTAaTOYHOCTD HCTOYHOCTH, MOBBIIIIEHHOM
BJIaJACHUA 3aTpyAHCHHUA CJIOKHOCTH.
HaBBIKaMH I10 npu
pany AHAITUTUYECKH
[IOKa3aTelleH, X Oollepanusx,
OOyuatommiics repeHoce
UCIIBITHIBACT yMEHHH Ha
3HAYUTCIIbHbIC HOBBIC,
3aTpyJHEHUS IPH | HECTaH/IAPTHBI
NPUMEHEHUH € CUTyaluH.
HaBBIKOB B HOBBIX
CUTyalusx.
[ITkanbl oOLEHUBAHUA pE3yJAbTATOB NPOMEKYTOUYHOW aATTECTAllMM U HX
OITMCaHHC:

®opmMa MPOMEKYTOYHOH aTTECTALMM: 3a4eT.

[TpomexxyTouHas aTrecTaius oOydarommxcs B hopMe 3a4éTa IpOBOIUTCS 110
pe3yJibTaTaM BBITIOJTHEHUS BCEX BHUIOB Y4YEOHOM paldOThl, MPETyCMOTPEHHBIX
y4EOHBIM IIJIAHOM MO JaHHOM TUCHMIUIMHE (MOAIYJIIO), TP ATOM YUYHUTHIBAIOTCS
pe3yJIbTaThl TEKYLIErO0 KOHTPOJISI yCIEBAEMOCTH B TedeHue cemectpa. OreHka
CTEMeHU JOCTHKEHUS OO0YYarONIMMUCS TUIAHUPYEMbBIX PE3yJIbTaTOB OOy4EHUs IO
JUCHUIUIMHE (MOJIYJII0) TPOBOAMUTCS TpernojaBareiieM, BEAYLIUM 3aHATHS TI0
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JUCUMIUIMHE  (MOJYJIK0)  METOAOM  JKCIepTHOM  oneHku. [lo  wuroram
MPOMEXKYTOUYHOM aTTECTAMU MO IUCHUIUIMHE (MOMIYJI0) BBICTABISETCS OILICHKA
«3a4TEHO» WIH «HE 3aUTECHOY.

Ixana
OLICHUBAHHUS

Onucanue

BreimonHensl Bce BUAbl y4eOHOM paboOThI, MPelyCMOTPEHHbIE Y4eOHBIM
mw1aHoM. CTYJIEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHU, HABBHIKOB
NpUBEICHHBIM B TaOIuIaX TMoKa3aTeliel, omepupyer MNpuoOpPETECHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSIMU, HABBIKAMH, PUMEHSIET UX B CUTYyalUsX MOBBIIIEHHOMN
cnoxHocTd. [Ipu 3TOM MOryT OBITH JOMYIIEHB HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYyAHEHUS MPU AHATUTUYECKUX OMEepalusix, NepeHoce 3HaHUuu
Y YMEHUI Ha HOBbIC, HECTaHAaPTHBIE CUTYalUH.

He BoimonHeH oauH wiu Oosee BUAOB Y4yeOHON pabOThI, MpPeayCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYJIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
YMEHHI, HaBBIKOB MPHUBEIECHHBIM B TaONHIIAX IOKa3aTelei, IOMyCKalTCs
3HAYMUTEINIbHBIC OIIMOKH, MTPOSIBISETCS OTCYTCTBUE 3HAHUM, YMEHUM, HaBBHIKOB
10 psAy IOKa3aTeseu, CTyAEHT UCIIBIThIBAET 3HAUYUTEIIbHBIE 3aTPYAHEHUS IIPU
ONEPUPOBAHUM 3HAHUSIMU U YMEHUSMHM IIPU UX MEPEHOCE HA HOBBIE CUTYALIUH.

He 3auteno

@DOHJIbI OLICHOYHBIX CPEJACTB MPEJCTABICHB B NPHIOKEHUSIX K padouei
IpOTrpaMMe.

7. YueOHO-MeTOAM4YeCKOe U HH(POPMAIHOHHOE 0O0ecTiedeHue
TUCIUTIJTMHBI

a) OCHOBHAas JiUTeparypa:

1. CemenoB b.A. UHXEHEpHBIN OKCHEPUMEHT B  INPOMBIIUIEHHOU
TEIJIOTEXHUKE, TEIUIOPHEPTeTUKE U TETUIOTEXHOJOTUSIX [DNEeKTpPOHHBIN pecypcl:
y4e0. mocooue — DnekTpoH. nad. — Cankr-IlerepOypr: Jlans, 2013. — 384 c.

2. ®etucos, N.H. 3mepenne temMnepaTypsl MO TEIUIOBOMY U3JTYUYEHHUIO TEa
[DnexTpoHHBIN pecypc]: yued. mocooue — DnekTpoH. maH. — MockBa: MI'TY
uM. H.O. baymana, 2012. — 24 c.

3. Hazapos B.M. Temnorexuudeckue usmepeHus u npuoopsl. JlabopaTtopHsrit
MPaKTUKYM [DJeKTpOoHHBIN pecypc]: yued. mocooue / B.M. Hazapos, A.JI. bBypos,
E.JI. Kpukcuna. — OinekTpoH. naH. — MuHck: "Bemmniimas mkona", 2012, —
131 c.

4. JlensBko A.Il. TloBepka uHM(PPOBBIX MNPUOOPOB MJisi U3MEpPEHUs
TeMmrepaTrypbel: Y4eb. mocoOue [DNeKTpOHHBIM pecypc]: yded. mocobue —
2nektpoH. 1adH. — MockBa: ACMC, 2006. — 60 c.

5. Jlensiko A.I1. IludpoBsie cpeacTBa U3MEPEHU TaBJICHUS U TEMIIEPATyPhI:
VYueb. nmocobue [DNEKTPOHHBIN pecypc]: ydued. mocobue — DJIEeKTPOH. JAaH. —
Mocksa: ACMC, 2009. — 102 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:



1. Caxxun C.I'. [Ipubopsl KOHTPOJSI COCTaBa M KauecTBa TEXHOJOTHYECKHUX
cpen [DnekTpoHHBIM pecypc]: yueO. mocobue — ONeKTpoH. jgaH. — (CaHKT-
[lerepOypr: Jlanb, 2012. — 432 c.

2. Cepenkos I1.C. Meroasl MeHeIKMEHTa KauecTBa. KOHTPOJIb U UCTIBITAHUS
npoaykiuu [DaekrponHbii pecypc]: yue6. mocodme / II.C. Cepenko, E.H.
CaskoBa, H.A. XKaropa. — DnektpoH. nan. — Munck: HoBoe 3nanume, 2015. —
480 c.

3. Caxun O.B. Pa3zpaboTka HaT4uMKOB pacxoja >KMJIKOCTA M Ta3a Ha OCHOBE
MHUKpPOCEHCOpa TEIJIOBOTO TOTOKA: Y4. MocoOue [DIeKTpOHHBIM pecypc] —
OnextpoH. naH. — ExarepunOypr: YpdV, 2015. — 54 c.

4. KymukoB A.A. OnpeneneHue yJIeNbHONW TEMJIOEMKOCTH BO3JyXa IpHU
MOCTOSIHHOM ~ JIaBJICHUM: METOJUYECKUE YyKa3aHus K JiabopaTopHod padoTe
[DneKTpoHHBIN pecypc] : MeToa. yka3. — DyekTpoH. naH. — Cankt-IletepOypr :
CIIeI'JITY, 2012. — 28 c.

5. HBanoBa WM.B. COOpHUK 3amay MO TEIJIOTEXHUYECKUM H3MEPECHHSIM:
yueOHOe TMocoOue Mg CTYJIEHTOB OYHOM (opmbl OOyYEeHMS HalpaBIEHUS
140100.62 «TermmosHepreTukay [DIEKTPOHHBIA pecypc]: yuded. mocodbue —
OnektpoH. naH. — Cankr-Iletepoypr: CIIOIJITY, 2013. — 116 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHEeT-PeCcypcehl:

[TporpamMmmMHOe obecriedyeHre He TPEyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOAMYECKHE MaTepuajigbl B
AJIEKTPOHHOM BHJIe, TpejacTaBieHHble Ha caite (http://lib.mami.ru/ebooks/ B
pasnene «bubnmuorekay.

[Tone3nsie  y4yeOHO-MeTONMYECKHE U  HWH(DOpPMAIMOHHBIE  MaTepHUasbl
MIPE/ICTaBIICHBI HAa cailTax:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pag
e=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika

8. MaTepuajibHO-TeXHHYECKOE o0ecredeHue TUCHMIINHBI

Crneunanu3upoBanHas ydeOHas mabopatopusi kadeapbl «IIpombinineHHas
teriosnepretrka» Ayn. AB2406, ocHaiieHHas 1a00paTOPHBIMU YCTaHOBKAMMU:

- «Omnpenenenne K03PPUIMEHTa TEMIIEPATYPOIIPOBOJHOCTH CTAIM METOAOM
PETYIISIPHOTO pexuMay;

- «Ompegenenne kKo3QpuuUEHTa TEIUIONepeaayd TMpU BbIHYKJIECHHOM
TEUEHUU )KUJIKOCTU B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenrne KodpUIMEHTa TEIUIONEpenadyl METOJO0M PETYJISPHOTO
peXIMay;

- «Onpegenenne Kod(pPuueHTa TEMIOOTAAYN TPHU MMy3bIPHKOBOM KHIIEHUH
KUJKOCTU Ha IHITUHAPE,;

- «Omnpenenenne K0dPPUIUEHTA TETIOMPOBOHOCTH TBEPIBIX TEJI METOIAOM
HWIMHIPUYECKOTO CIIOS.
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MynpsTumenuiinas ayauropus kapeapsl «IIpoMbllieHHAas TEMII09HEPreTHKA
Ayn. AB2415, ocHanieHHas OprTeXHUKON U MyJIbTUMEINA CPeACTBAMU (IIPOEKTOP,
IIK u np.), skcnepumeHTaibHast kotenbHass Ha 0aze OAO BTU (Ha ocHOBaHuM
HoroBopa o corpyanuyectse) ¢ cuctemoit KMIT u aBTomatuku.

9. MeToauyecKkue peKOMeHIANUN 1JIsl CAMOCTOSTEIbHOM PadoThl
CTYJAE€HTOB

1. Maprommn JILA., CennukoBa O.b., CasenseB M.JI. Metoauueckue
PEeKOMEHJIallMi  TI0  OpraHU3alli  CaMOCTOSITENbHOW  pabOThl  CTY/EHTOB.
Hanpasnenne mnoarotoBku: 13.04.01 «TemnosHepretuka W TEIJIOTEXHUKAY,
npoduiib «Pacnpenenennas TeruioBas sHepreTuka». — M.: U3n-Bo MockoBckoro
rmoyuTexa, - 46 c.

10. Meroauyeckue peKOMEHIAUMH IS NPENnogaBaTest

[IpenonaBanve qUCHUIUIMHBL « TEMIOTEXHUYECKUE U3MEPEHUS UMEET CBOEH
IEJIbI0 O3HAKOMHUTH CTYJICHTOB C JOCTH)KEHUSMH B OOJAaCTU TPHUKIIAJTHON
TEIUIOPHEPTETUKU M TEIUIOTEXHUUYECKUX HU3MEPEHUHM, TOOUTHCS YSCHEHUS HMHU
OCHOBHBIX ~ METOJOB  M3MEPEHHMS  MapaMeTpOB  IMPU  MPOCKTUPOBAHUHU,
MOJICITUPOBAHUH U DKCILTyaTalldd SHEProoOOPyA0BaHUS U YHEPTrOCUCTEM, TTOPSIIKa
WX NMPUMEHEHUS, MPUBUTH UM MPAKTUUECKHNE HABBIKM MCITOJIB30BAHUS ITUX 3HAHUU
K KOHKPETHBIM MPOU3BOJICTBEHHBIM CUTYAITUSM.

[IpenogaBanue qUCHMILIMHBI ocyliecTBisieTcs B coorBeTcTBUU ¢ DI'OC BO.

L]envro METOTMYECKUX PEKOMEH IAINI SBIISICTCS TOBBIICHUE d()PEKTUBHOCTH
TEOPETUUYCCKUX U TMPAKTUYECKUX 3aHATUM BCIEICTBHE Oo0jee YEeTKOM HX
OpraHu3alMy MPEenoIaBaTeyIeM, CO3/aHUs LEIEeBhIX YCTAHOBOK IO KaXIO0N TeMe,
CUCTEMATH3allMM MaTepualia IO KypCy, B3aUMOCBSI3M TEM Kypca, IOJIHOTO
MaTepUaIbHOTO U METOJAMYECKOT0 0OecreueHrst 00pa3oBaTeIbHOTO Mpoliecca.

Cpedcmea obecneueHust 0C80eHUsT OUCYUNTIUHDBL

[Ipy w3ydeHMM IUCHMUIUIMHBI PEKOMEHAYETCS HCIOJIb30BaTh CIICAYIOIIHNE
CpeacTBa:

— PEKOMEHAYEMYIO OCHOBHYIO U JIONIOJHUTEIIBHYIO JINTEPATYPY;

— METOJIMYECKHE YKa3aHUsI ¥ TIOCOOHS;

— KOHTPOJIbHBIC 3aJIaHUS JJIs1 3aKPETUICHUS TEOPETUUYECKOTO MaTepHrala;

— DJICKTPOHHBIE BEpCUU (eepaTbHbIX 3aKOHOB, YUSOHUKOB M METOJINYSCKUX
YKa3aHWKM IS BBITIOJIHECHUS TMPAKTUYECKUX PabOT M CaMOCTOSTEIbHOW pPaOOThI
MarucTpoB.

Memoouueckue pekomeroayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIns MakCUMaJIbHOTO YCBOCHHUS JUCHUIUIMHBI PEKOMEHIYETCS W3JI0KCHUE
JICKITMOHHOTO MaTepuasia ¢ dJIeMEHTaMHu 00CYKIEHUS.

B kadecTBe METOAMKM TIPOBEACHUS MPAKTUUECKUX 3aHATHH MOXKHO
MPEIOKUTD

1. CemuHap — 0OCYXKJIEHHE CYIIECTBYIOIIUX TOUEK 3pPEHHUS Ha MPOOJIeMy U
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yTH €€ pelIeHUs.

2. TemaTuueckue [OKJaabl, TMO3BOJSIONINE BbhIpaOATHIBATh  HABBIKU
yOJIMYHBIX BBICTYIUICHUM.

JUIsi MakCUMaJIbHOTO YCBOEHHUS JHUCLUUIUIMHBI PEKOMEHAYETCS MPOBEIACHUE
IMMCBMEHHOIO OIpoca (TECTUPOBAHHWE) MAruCTpOB MO MaTepuajaM JIEKIUH U
npakTHueckux padot. [TogOopka BOMpPOCOB i TECTUPOBAHUS OCYLIECTBIIICTCS Ha
OCHOBE HM3YYEHHOIO TEOPETHYECKOro Marepuana. Takod NoAXOJ IO3BOJSET
NOBBICUTh MOTHBAIIMI0 MAarucTpoB TNPH KOHCIEKTUPOBAHUM  JICKIIMOHHOTO
Marepuana.

JIJisi OCBOEHMSI HaBBIKOB TMOMCKOBOM M MCCIENOBATEIbCKON NEATEIbHOCTH
MarvcTp IMUIIEeT KOHTPOJbHYIO paboTy Wiu pedepar 1mo BeIOpaHHON (CBOOOIHON)
TEeMe.

Jlexyuu TpOBOJSATCA B OCHOBHOM IOCPEICTBOM METO/Ia YCTHOTO U3JI0KEHUS C
AJIEMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

CemuHnapckue  3aHAmMus MOTYT HUMETh pa3Hble  Qopmbl  (pabota ¢
MCCIIEIOBATENIbCKOM JIUTEPATYpOW, aHAIU3 JAHHBIX HOPMATHUBHOW W CIPABOYHOU
JUTEPATYpPhl, CIyIIAHWE JOKJIAJOB W Jp.), BbIOMpaeMble MNpENoAaBaTeiIeM B
3aBUCUMOCTH OT UHTEPECOB MaruCTPOB U KOHKPETHOU TEMBI.

CamocmoamenvHas paboma MarucTpoB BKJIOYAET B ce0d DIEMEHTHI
pedepupoBaHKsl U KOHCIIEKTUPOBAHMS HAYYHO-UCCIEA0BATEIBCKOW JINTEPATYPHI,
NOJrOTOBKA M HAIMCAaHUSl HAyYHbIX TEKCTOB, OTPA0OTKY HAaBBIKOB YCTHBIX
MyOJUYHBIX BBICTYILJICHUH.

IIpoBepka kauecTBa yCBOCHHUS 3HAHMM B TEUEHHE CEMECTPa OCYLIECTBIISETCS
B yCTHOU (hopme, myTeM oOCyx aAeHHUs NpoOJieM, BBIBOAMMBIX Ha CEMHUHapax |
NUCHbMEHHOM, IyTEM BBIIIOJIHEHUSI MarucTpaMy pasHbIX 10 GOpME U COACPIKAHUIO
paboOT U 3aJaHUil, CBS3aHHBIX C MPAKTUYECKUM OCBOCHUEM COJIEep KaHUs
JUCUUIUIMHBL.  MarucTpbl  JI€MOHCTPUPYIOT B  XOJI€ MPOBEPKHM YMEHHE
aHAJIM3UPOBAaTh 3HAYMMOCTH U BBISBIIATH CHEU(UKY Pa3IMYHBIX MPOOJIEM U TEM B
paMKax M3y4yaeMoO#l JNUCLMIUIMHBI U €€ KOMIOHEHTOB, 3HAHUE HAyYHOU U yueOHO-
METOOUYECKOW JIMTEpaTyphl. TeKylas NpoBepKa 3HAHUM M YMEHUN MArucTpoB
TaK)Ke OCYILECTBIIICTCA Yepe3 MPOBEICHUE PsAa MPOMEKYTOUHBIX TECTUPOBAHUM.
Hrorosas aTrectanus o AUCLMIUIMHE NPEANOiaraeT yCTHbBIN 3a4€T WU dK3aMEH,
Ha KOTOpBIX MPOBEPSIETCS YCBOCHHME Marepuaja, YCBOCHHE O0a30BbIX IMOHATUN
JUCLUTIIUHBI.
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[Iporpamma coctaBieHa B COOTBETCTBUM ¢ DellepanbHbIM TOCYJapCTBEHHBIM
oOpa3oBaTenbHBIM CTaHAAPTOM BBICHIETO 00pa3oBaHMWsI TIO HAMPABICHUIO
noarotoBkn  13.04.01 «TemmosHepreTnka W TEIUIOTEXHUKA» ©  MTPOGUITIO
«PacnpeneneHHas TEII0Bask SHEPrETUKAY.

ABTOpBI

Homnent kadenpsl «[IpoMbIuIeHHAS TETIIIOIHEPTETHUKAY»
K.T.H., JOLICHT B.C. Tumoxun

Crapmumii npenoaaBaTeb
kadeapsl «[IpombllieHHAs TEMII0IHEPTETUKAY E.A. Uyraes

[Iporpamma  oOcyxneHa  Ha  3acenanud  Kageapbl  «IIpomblnieHHas

TertosHepreTrka». [Ipotokon ot 26 mas 2022 r. Ne 11.

3aBenyromuii kadenpoit «IIpombliieHHAs TETIOIHEPTETUKA)
K.T.H., JIOLICHT JLLA. MaprommvH

PykoBonutens OOII B.C. Tumoxun
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«TenﬂoanepreTnKa U TEeIJIOTCXHUKA»

[Ipunoxenue 1
CTpykTypa u coepkaHue TMCUMILINHBI « TenioTexHu4yeckue u3MepeHusDd 1o HanpasjaeHno noarorosxku 13.04.01

Buasr yueOHOW pabOTHI, BKITIOYAs .
o = 3 Bunbl camocToaTensHOM paboThI DopMbI
5 g 84| caMocToATeNbHYI0 pabOTy CTYAEHTOB,
5 S o CTYICHTOB aTTecTalluu
Paznen g 3 g U TPYJIOEMKOCTb B Hacax
o
o T8
°| 1| e | Ja6 | CPC KCP K.P. | KII. | PI'P | Pedepar | K/p 2 3
Bropoii cemectp 2
Tema Jleknus 2 1 1 .
1 CeMHHApCKOE 3aHATHE 2 1 1
Tema Jlekuusa 2 2-3 2 . s
2 CeMHHApCKOE 3aHATHE 2 2 1
Tema Jleknus 2 4 1 5 .
3 CeMHHAPCKOE 3aHATHE 2 4 1
Jlekuus 2 5-6 2
Te4Ma CeMHHapCKOE 3aHsTHE 2 5 1 16 +
Br160pouHBIit TIPHEMOYHBIN U TEKYIIN KOHTPOJIb 2 6 1 +
Tema Jlekuusa 2 7 2 5 s
5 CeMHHApCKOE 3aHsTHE 2 7 1
Tema Jleknus 2 8-9 2 0
6 CeMHHapCKOE 3aHsTHE 2 8 0,5 +
Tema Jlekuus 2 9 2 0
7 CeMHHAPCKOE 3aHATHE 2 9 0,5
dopmMa aTTecTauuu 2 9 3
Bcero gacoB 1o AUCHIUIIMHE BO BTOPOM CEMECTpe
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI' O OBPA3SOBAHIA

«MOCKOBCKHI HOJII/ITEXHI/IU‘—IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hanpasnenue noarorosku: 13.04.01 TenmosHepreTuka v TEIIOTEXHUKA
OII (mpodmiip): «PacmpenenenHas TerioBas SHEPTeTUKA
®dopma 00yuenus: OdHasi, 3a09Has

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
O AMCIUITVIMHE

«TenmnorexHuueckue H3MEPECHUN»

MockBa
2022



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

TennoTexHu4ecKmne U3MEPECHUSA

DI'OC BO 13.04.01 TenjioTexHUKA M TelJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeyenb komnoneHToB | TexHoJiorus dopma Crenenn ypoBHeil 0CBOEHHS
NMHIEKC OOPMYJINPOBKA (opmupoBanus OLICHOYHOI'0 KOMIIeTeHIM I
cpecTBa
IIK-1 | CiocobHOCTB K pa3paboTKe 3HaTh: METO/IbI Jlexuus, 3auer, ba3oBblil ypoBeHb: c10COOEH K

KOHIENINI U TPOBEICHUIO ornpeaeneHus: IOTPeOHOCTH | CEMUHAPCKHE TECTUPOBAHUE OTIpEeIeNIEHUI0 TOTPEOHOCTH

TCINIOTCXHUYCCKUX paCdYCTOB IMPONU3BOJACTBA B TOIUIMBHO- | 3aHATHA, IMPONU3BOJACTBA B TOIIJIMBHO-

00BeKTOB PO(eCCHOHATIBLHONW [PHEPreTHYECKUX pecypcax; | JiabopaTopHbIe HHEPreTHUECKUX pecypcax,

JACATCIIbHOCTHU METOAbI D KOHOMHU 3aHATUA, 000CHOBaHUIO MepOHpI/IﬂTI/If/'I I10

PHEPrOPECYPCOB pelieHue HSKOHOMHHU YHEPTOPECYPCOB, pazpaboTKe

CUTYaIlHOHHBIX HOpM HX pacxona, pacyery
3azad, noTpeOHOCTEN MPOU3BOCTBA B
CPC AHEpropecypcax.

[ToBbIIIeHHBIN YPOBEHB: CIIOCOOEH K
OTPEIENIEHHUIO TOTPEOHOCTH
IIPOU3BOJICTBA B TOIJIMBHO-
HHEPreTUYECKUX pecypcax,
000CHOBaHMIO MEPONPUATHH MO
HKOHOMHH YHEPrOPECYpPCOB, pa3paboTKe
HOPM HUX pacxoja, pacueTy
noTpeOHOCTEN MPOU3BOCTBA B
DHEpPropecypcax B HECTAHIAPTHBIX
MIPOM3BOJICTBEHHBIX CUTYAIUSIX C UX
MOCJIEAYIOIUM aHAJIN30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

IlepeyeHb npakTHYecKuX padoT

1. IlocTpoeHue TeMmmepaTypHOM MIKaJIbl B JMANa30HE TEMIEPaTyp BbIIIE
TOYKH 3aTBEpJIeBaHUs cepedpa.

2. OmnpeneneHue IUIOTHOCTH TEILIOBBIX ITOTOKOB, IPOXOISALIMX 4Yepe3
OrpaXk/1aloII1e KOHCTPYKIIUH.

3. OmnpeneneHue NOrPEMIHOCTH TEIUIOBBIYMCIMTENS IIPU PAcCUeTe TEIIOTHI
IIOTOKA.

4. Peanin3yembl€ B TEIJIOCUETYMKAX AJITOPUTMBI paCU€Ta TEIIOTHI.

5. Ompexenenue pacxoia Telia B KATOPUMETPUUYECKUX PACXOJOMEpax IMpHU
HarpeBaHUM WIHA OXJIAXAEHUH MOTOKAa BHEIIHUM UCTOYHUKOM TEIIA.

6. Pacuer pazHoctu TeMrnepaTyp rasa Win ;KUJIKOCTH B KaJTOPUMETPUUECKUX U
TEPMOKOHBEKTHBHBIX PACX0J0MEPaX.

7. Pacder TenmnoBOro MOTOKA IPU M3MEPEHHH TEMIEPATYPBI CPEIbI
MUPOMETPOM.

[Tpunoxenue 4

BOl'[pOCLI AJId CAMOCTOATEC/IBbHOIO H3YYCHUA

1. Meroas! u mpuOOpbl HECTAIMOHAPHON MPUKIAJHON TEMIIOMETPHUHU.

2. MareMarnueckue MOJENN TEIUIONEPEHOCA B NPUEMHHUKAX TEMIOBOTO
IIOTOKA U pelICHUE MPSAMBIX 33]1a4 TEIJIOIPOBOIHOCTH.

3. Meroabl BOCCTAaHOBIJIEHUSI TEIJIOBOIO IIOTOKAa M T'paHUYHbIE OOpaTHBIE
34144 TEIUIONPOBOAHOCTH.

4. MeToan4ecKue MorpeHOoCTH HECTAIMOHAPHON TEMIIOMETPHH.

5. AuddepeHunanbHo - pa3HOCTHBIE MOJETHU TEIUIONEPEHOCa B MPUEMHHUKAX
TEILIOBOI'O IOTOKA.

6. Pemenns npsmMoil 3ajauM TEIUIONPOBOIHOCTH ISl IPUEMHHUKA TEILIOBOTO
ITIOTOKA TUIIA TOHKOTO JUCKA.

7. llocranoBka ©  BbIOOp MeTOJa pelieHus oOpaTHOM  3amayum
TEIUIONTPOBOAHOCTH.



[Tpunoxenue 5
IIpumeps! 32124 1J151 CECMUHAPCKUX 3aHATHH

3agaua 1. OnpenenuTs TEPMUYECKOE CONPOTUBIIEHHUE TEIIONPOBOAHOCTH R;
U TOJIIIUHY O TUIOCKOM OJTHOCIIOWHOM CTEHKH, €CJIHM MPHU PA3HOCTH TEMIIEpaTyp ee
MMOBEPXHOCTEN

AT =Tyy — Ty =75 °C

yepe3 Hee MPOXOAUT CTAIMOHAPHBIM TEIUIOBOM MOTOK IUIOTHOCTBIO ( = 3
kB1/M?. Koadpuiment remnonpoBoanocty credku A = 2 Br/(m-K).

3agaua 2. I[lnockas crenka TommmHOM 0=50 MM c Ko3(pHuIHEHTOM
TeronpoBoAHOCcTH A=2 BT1/(M‘K) mpomyckaeT cranroHapHBIM TEMJIOBON MOTOK,
MMEIOIIMIA  TMOBEPXHOCTHYIO IUIOTHOCTH ¢ = 3 kBr/M?. Temmneparypa
TEIUIOBOCHIPUHUMAIOIIEH moBepxHOCTH cTeHKu Ty=100 °C. Omnpenennts
TEPMUYECKOE COINPOTHUBICHHE TEIJIONPOBOAHOCTH CTEHKH R; u Temmeparypy
TEIUIOOTAAIOLIEH IOBEPXHOCTHU T'y.

3apaua 3. [lnockast creHka cOCTOUT U3 TPEX ciioeB ToJMHON O;=100 MM,
0,=80 MM 1 03=50 MM, KO3 HUIMEHTHI TETUIONPOBOIHOCTH CJIOEB COOTBETCTBEHHO
paBubl A1=2 BT/(M°K), A, = 8 B1/(M'K) u A3 = 10 B1/(M'K). BTopoii cioii umeet

Temmeparypsl nosepxHocteli Ti, = 120 °C m T3 = 45 °C. Onpenenuts
TEMIIEPATypbl HAPYKHBIX TOBEPXHOCTEN Ty U Tyo.
3amaua 4. Ilmockag ongHocHOMHAsT CTeHKa ToamMHOM O = 80 MM ¢

ko3 dunrenTom TerionporogHoctd A = 8§ B1/(M-K) B mpouecce Temionepenauu
uMeer temmeparypsl Ty =120 °C u Ty, = 45 °C. Onpemenurs TepMHUecKHe
CONMPOTHUBJICHUS, KOIP(UIMEHT TEIJIoNnepeauyl MW TeMIepaTypbl Topsyeil Hu
XOJIOIHOM CpeJbl, OMBIBAIOIIEH TOBEPXHOCTH CTEHKH, €CIM KO3(DPUIIMEHTHI
Termootaaun  coctapnsior o = 20 Br/(m*K) m o = 200 Br/(m*K)
COOTBETCTBEHHO.

3amaya 5. BpMCINT, NOOTEPHO TEILNIOTHI ¢ | M HEU30JIMPOBAHHOTO
TpyOonpoBoaa auamerpom di/d, =150/165 MM, TPOJTOKEHHOTO HAa OTKPHITOM
BO3JIyXe, €CJIM BHYTPHU TpyObl MPOTEKAaeT BOJa CO cpenHeu temmneparypor Ty =

100 °C, a Temmepatypa oxpyxkaromero Bosayxa Tp = —5 °C. Kosddumment
TEIJIONPOBOAHOCTH Marepuana Tpyoel A = 50 Bt /(m:K). Koadpdunuent
TEIIOOTAAYM OT BOABI K CTeHKe TpyObl o = 1000 Br/(M*K) m or TpyOHI K

OKpy XKaromemy Bo3ayxy o, = 12 Bt /(M?K). Onpenenurs Takxke TeMIepaTyphbl Ha
BHYTPEHHEHN 1 BHEIIHEH MOBEPXHOCTSX TPYOBI.



[Tpunoxenue 6
IIpuMepbI TECTOBBIX 3aJaHUI

Tect 1. duznueckrue OCHOBBI TEIJIOBBIX U3MEPEHUIM

1. K TenioBeIM U3MEPEHUSM OTHOCSATCS U3MEPEHHUS ...

2. TemmnepaTypa MOXET ObITh U3MEpPEHA METOJIOM. ..

3. YpaBHeHue TerioBoro 0ajgaHca npeodpa3oBaTesisi yYUTHIBACT ...

4. Tenmocoaepskanue npeodpazoBaresis OnpeaesieTcs. . .

5. llepeHoc TEMIOBOW HEPrUM W3 OJAHOM YACTH IMPOCTPAHCTBA B JIPYTYIO
HA3bIBACTCA ...

6. TermmooOMeH MOXKET OCYIIECTBIATHCS C TOMOIIBIO. . .

7. llepemaua Temia MOCPEACTBOM CTOJIKHOBEHHSI aTOMOB W  MOJIEKYJ
BEIIECTBA IIPU UX TEILUIOBOM JBUKCHUU HA3BIBAETCA ...

8. TenooOMeH MOCPeACTBOM TEIIONMPOBOJHOCTH OCYIIECTBIISIETCS B UUCTOM
BHUJIE TOJIBKO B ...

9. llepenaua Temia MOCPEACTBOM IMEPEMEIICHUSI MaTEPHAIbHBIX YaCTHI] U3
OJIHOW YacCTH MPOCTPAHCTBA B APYTYIO HA3bIBACTCA ...

10. KOHBEKTUBHBIH TETNIOOOMEH OCYIIIECTBIISETCS TOJIBKO B ...

11. TennmoBas MpoOBOAUMOCTb CpPE/Ibl 3aBUCHT OT ...

12. Tennmootnauei Ha3pIBAETCH ...

13. HemnpepbIBHOE 3JIEKTPOMATHUTHOE H3IIyYEHHE, HUCITyCKAEMOE TEJIaMu,
00JIaal0IMMU OTJIMYHOW OT HYJISI TEeMIIEpaTypOid, Ha3bIBACTCS ...

14. [IprunHOM TEMIOBOTO U3IIYyYEHUS SIBIISIOTCS ...

15. DHeprust TEMIOBOro U3IIy4eHUs MPONOPLMOHANIBHA ...

16. MakcumanbHOU 3 PEeKTUBHOCTHIO TEIIOBOTO V3JTYy4YCHUS
XapaKTEepU3yeTcs ...

Tecr 2. I[IpoOBOIHMKOBBIE TEPMOPEZUCTOPHI

17. TepMOpe3UCTHBHBIMU Ha3bIBAIOTCS MpeoOpa3oBaTeiav, B MPUHIUI
JEUCTBUS KOTOPBIX 3aJ05KEHA 3aBUCUMOCTh OT TEMIIEPATYPHI ...

18. CompoTtuBieHUE MPOBOJHUKOBBIX TEPMOPE3UCTOPOB IMPU BO3PACTAHUU
TEMIIEpaTypbl B Y3KOM UHTEPBAJIE. ..

19. [IpyunHON  3aBHCHUMOCTH CONPOTUBJIECHUS IIPOBOJHUKOBBIX
TEPMOPE3UCTOPOB OT TEMIIEPATYPHI SIBISAETCH ...

20. Iloctosnuble  ko3(dduuMeHTsl B (QYHKIMH  MpeoOpa3oBaHUs
TEPMOPE3UCTOPA HAZBIBAIOTCH. . .

21. Hawnyymmm MatepuajioM Uil  W3TOTOBJICHHMS  MPOBOJHHUKOBBIX
TEPMOPE3UCTOPOB SBISAETCA ...

22.  Haubomsee  pacnpoCTpaHEHHBIMH  SIBJSIIOTCS  MPOBOJHUKOBBHIC
TEPMOPE3UCTOPHI, U3TOTOBICHHBIE U3 ...

23. HawuOonbuieil 4yBCTBUTEIBHOCTHIO  OTJIIMYAIOTCS  MPOBOJHUKOBBIE
TEPMOPE3UCTOPHI, U3TOTOBJIECHHBIE U3 ...

24. Jlna u3MepeHusl BBICOKMX TEMIIEpaTyp HNPUMEHSIOTCS NPOBOJHUKOBBIE
TEPMOPE3UCTOPBI, U3TOTOBJICHHBIE U3 ...



25. JIoCTOMHCTBOM ILJIATUHOBBIX TEPMOPEZUCTOPOB SBIISIETCH ...
26. JIOCTOMHCTBOM MEIHBIX TEPMOPEZUCTOPOB SIBIISIETC ...

27. JIOCTOMHCTBOM HUKEJEBBIX TEPMOPE3UCTOPOB SIBIIACTCA ...
28. JIoCTOMHCTBOM BOJIB(PAMOBBIX TEPMOPEZUCTOPOB SBIISICTCH. . .

Tecr 3. Tepmucropsl

29. TepMucTOpaMy Ha3bIBAIOTCS TEPMOPEZUCTOPBI, U3TOTOBIICHHBIE U3 ...

30. ConpoTUBIEHUE TEPMUCTOPOB IPU BO3PACTAHUU TEMIIEPATYPHI B Y3KOM
UHTEPBAJIE ...

31. IIpy4nHOM 3aBUCUMOCTH COIIPOTUBIIEHUS TEPMHUCTOPOB OT TEMIIEPATYPhI
SBJIETCS ...

32. TemneparypHblil KO3(Q(UIHEHT CONPOTUBICHUSI TEPMUCTOPA U3MEPSIETCS
B CIEAYIOINX CANHULAX ...

33. TepmucTopsl Halie BCEro U3roTaBIMBAKOTCA U3 ...

34. OCHOBHBIM IOCTOMHCTBOM TEPMHUCTOPOB SIBISAETCA ...

35. HegocTtaTkoM TEPMHUCTOPOB SIBJISIETCA ...

36. IllupuHa pAuanazoHa UW3MEpPEHUs TeMIepaTtyp Uil OOJbIIMHCTBA
TEPMUCTOPOB COCTABJISIET ...

37. TepMucCTOpHI HaIlle BCETO UCTIONIB3YIOT ISl U3MEPEHUS ...

38. IIpeoOpazoBarensiMi, HCHOJB3YIOIIMMH B TPUHLUINE JAEUCTBUS
3aBUCUMOCTb CBOMCTB p-N MEPEX0/1a OT TEMIEPATYPHI, ABISIOTCS ...

Tect 4. TepmoanekTpuyeckue npeodpazoBaTeIn

39. IlpuHuun nefcCTBUS TEPMOAJIEKTPUUYECKUX IpeoOpa3oBareseil OCHOBaH
Ha...

40. TepMmodnieKTprUECKHE MTPe0Opa30BaATEIN U3TOTABIUBAOTCS U3 ...

41. BbIxogHOW BETUYMHOM  TEPMOIJICKTPUUYECKUX IMpeoOpazoBaresnien
ABJISIETCA ...

42. TepmosnekTpuueckue mpeoopa3zoBaTeu U3MEpSIoT ...

43. Jlns wm3mepeHus TeMmeparypsl B Tpaaycax lLlenbcuss ¢ moMoIibro
TepMonapbl HEOOXOIUMO ...

44. Jlns cuMThIBaHMS NOKA3aHUKA TEPMOIIAPBI K HEW MOJAKIIFOYAETCS ...

45. V3meputenbHblid npuOoOp HE OyIeT BIMATh HAa MOKAa3aHUS TEPMOIApHI,
€CJIM KOHTAaKThI €ro NOJKII0YEHHs OyAyT UMETh TEMIIEPATYDY ...

46. TlnatnHOBOM cepuell METayUIOB Ha3bIBAETCS TaOJMIlAa 3HAYEHUW TEpPMO-
O/1C meTannoB B nape ¢ IIaTUHOM IIPU TEMIIEPATYpE ...

Tecr 5. [lpyrue npeobpazoBareny TeMepaTypsbl

47. TepMOAMHAMUYECKUMHU HA3bIBAIOTCA NMPEOOPA30BaTENH, UCIOIb3YIOIINE B
IIPUHLIUIIE JEUCTBUS. ..

48. TepMoIHAMUYECKUMH TIPEOOPa30BATEISIMU SBIISIIOTCS ...

49. Marepuansl, 3apspKarolIdecs IPU HarpeBaHUU, HAa3bIBAKOTCH ...

50. DddekT TernaoBoro pacuMpeHus BEIIECTB UCIOIb3YETCS TPU U3MEPEHUU
TEMIIepaTypbl C MOMOIIBIO. . .
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