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Mporpamma aucumnnuuHbl "CemuHap no tennodpuanke”; 16.03.01 TexHuueckas counanka; [oLeHT, K.H. Moenesa O.B.

Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. Mioenesa O.B. kadenpa TexHM4eckoin
ouM3KKN 1 aHepreTnkn NHxeHepHbi nHeTuTyT , Olga.Beloded@kpfu.ru ; TkavyeHko Jliogmuna
AnekcaHppoBHa

1. Uenn ocBOEHNS AUCLUMINHBI

bopMmpoBaHme y CTyoeHToB 3HaHWI O TEM/NOBbIX ABIEHUSX, OCHOBHbIX NOAX04ax U MeTodax ux
n3yd4yeHuns, HanpasneHn4ax NpakTn4eckoro Ncnoib3oBaHnA

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.4 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 16.03.01 TexHnyeckas puranka n OTHOCUTCS K ANCUUMNIMHAM MO
Bbibopy. OcBavBaeTcs Ha 3 Kypce, 5, 6 ceMecTpbl.

Oucumnnunbl 62.1B2 "CemuHap no tennogouaunke" BxoamT B UmMkn b2 noarotoskun 6akanaspos Mo
HanpasneHunto 223200 "TexHn4yeckas ouanka" n aBnsetcs 0653ateNbHbIM NS U3YHeHUs CTyAeHTamu
no npodounio "Tennogounauka".

3. KomneTteHuum obyuatowerocsi, popMmupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdopoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL U
OK-6 cnocobHoCTbO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLeKkynbTypHbIE BOCMPUHUMATb CoLManbHble, 3THUYECKNEe, KOHJDECCHOHalbHbIE
KOMreTeHuun) N KyNbTypHbIE pasnmyns
OK-7
(0BLweKkynbTypHbIE CNOCOBHOCTBIO K CaMOOPraHM3auny 1 camoobpasoBaHmio
KoMneTeHuunn)
CNoCOBHOCTbIO pelwaTb CTaHAaPTHbIE 3a4a4m
OrMK-4 NpodpecCcnoHanbHON AeATeNnbHOCTU HA OCHOBE
(MPOCPECCHOHATNBHBIE NHCPOPMALIMOHHON 1 Brubnmnorpacpmnyeckoit KynbTypbl C
KOMMETEHLN) NpPUMEHeHeM NHAPOPMALNOHHO-KOMMYHNKALVNOHHbIX
TEXHONOMNIA 1 C Y4ETOM OCHOBHbIX TpeboBaHMiA
MHCPOPMAaLIMOHHO 6e30MacHOCTH
CNOCOBHOCTbLIO AEMOHCTPUPOBATL 3HAHNE NHOCTPAHHOIO S3bika
Ol1K-7 Ha ypOBHe, NO3BONAOWEM paboTaTtb C HAY4YHO-TEXHUYECKOW
(npodpeccunoHanbHble nnTepaTtypomr 1 y4actsoBaTtb B MEXAYHAPOOHOM
KOMNeTeHLmm) COTpyOHU4YecTBe B cpepe NpodoeccroHanbHom 0eaTenbHoCTH
0CO3HaHMe coumanbHol 3Ha4MMOCTU CBOE By ayuiei
MK-1 npodpeccumn, obnanaHue BbiCOKOW MOTMBALUMEN K BbIMONHEHNIO
(NMpodpeccroHanbHble npogpeccnoHanbHOM OeATeNbHOCTU, FOTOBHOCTb K
KOMreTeHuunn) npodheccroHanbHOMy POCTY U CNOCOOHOCTb CAMOCTOSATENBHO
MOMONHATL CBOW 3HAHWUS
MK-2 CNOCOBHOCTb NEMOHCTPMPOBATL 1 MCMONb30BaTb YriybneHHble
T TUYeCcKue 1 npakTuyeckne 3HaHna PyHoaMeHTaNnbHbIX 1
(npodpeccunoHanbHble eopeTnteckine 1 npa eckne sha dyHpameHTa
KOMMETEHLINN) NpUKnaaHbIX HayK, B TOM YMC/E U T€, KOTOPbIe HaXxoaATCs Ha
nepenoBoM pybexe TEXHUYECKOW ON3NKM
OK-1 BnafeHue KynbTypoil MblWNEeHNs, CNOCOBHOCTb K 0606LWeHuIo,
(0bLekynbTypHbIE aHanusy 1 BOCNpuUATUIO MHGOOpMaLUUK, K NOCTaHOBKe uenu n
KOMMeTeHuun) BblIGOpY NyTei eé NoCTUXEHNS
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Mporpamma aucumnnuuHbl "CemuHap no tennodpuanke”; 16.03.01 TexHuueckas counanka; [oLeHT, K.H. Moenesa O.B.

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
yMeHne Norn4eckn BepHo, apryMeHTMpPOBaHHO U CHO CTPOUTb
OK-2 nuTepaTypHyo N OEN0BY0 YCTHYIO U MUCbMEHHYIO Peyb,
(0BLeKkyNnbTypHbIE CcB0OOOHOE BNafeHve HaBblkaMmu nybnmnyHon anckyccun,
KOMNeTeHLmm) yMeHune co3paBartb 1 pefakTupoBaTtb TEKCThI
npogoeccnoHanbHoOro Ha3Ha4YeHus
FOTOBHOCTb M3y4yaTb HAaYy4HO-TEXHNYECKYIO NHJDOPMaLINIO,
OK-9 OTEYECTBEHHbI 1 3apybeXHblli OMbIT MO TeMaTuKe
(0blWeKynbTypHbIe npodpeccroHanbHoi pestenbHocTn (MK-12); cnocobHocTb
KOMreTeHuunn) TBOPYECKMN MNOAXOANTb K PeeHmnio Nobbix akTyanbHbIX
coumarnbHbIX, ObITOBbLIX M MPOECCUOHANbHBIX NPo6nem
OCO3HaHVe CoUManbHOW 3HAYNMOCTM CBOEN Oy ayliein
MK-1 npodpeccumn, obnagaHme BbICOKON MOTUBALIMEN K BbINONHEHNIO
(npodhbeccmoHanbHble npogpeccnoHanbHOM OeATeNbHOCTU, FOTOBHOCTb K
KOMNeTeHLmm) npodheccrnoHanbHOMy POCTY U CNOCOOHOCTb CAMOCTOATENBHO
MOMOJIHATbL CBOW 3HAHUS
MK-2 CMOCOOHOCTb NEMOHCTPUPOBATL M UCMOb30BaTh YriybneHHble
T TUYECKUe N NpakTU4yecKne 3HaHMA OyHOAMEHTalTbHbIX U
(NPOChECCHOHANbHbIE eopeTunyeckune n npa eckune 3Ha doyHOameHTan
KOMMETEHLM) NPUKNaaHbIX HayK, B TOM Y1CNE 1 T€, KOTOPbIE HaxOAsTCA Ha
nepenoBoM pybexe TEXHUYECKOW OU3NKM

B pesynbtate 0CBOEHUS OANCUMMNUHBI CTYAEHT:

1. DONXeH 3HaTb:

NCTOPUIO Pa3BUTUSA N OCHOBOMONarawwme nNpeacTaBneHns Tennoguanki;

TUMbI NPOMBbILWIEHHbBIX TEMNOBbIX 3HEPreTUYeCKUX CUCTEM U YCTAHOBOK;
domamnyeckme NpuHUUMbl PpaboTbl 3TUX CUCTEM;

obnacTb NPUMEHEHNS 3TUX CUCTEM 1 YCTAHOBOK Ha MpakTuKe.

2. DONTXEH yMeTb:

onpenensaTb BUL TEMNOBOro NpoLecca CornacHo CywWwecTByOWEN Knaccugukaumm;

MCNnonb30BaTb prHﬂ,aMeHTaﬂbele NnonoXeHnsa Teopun TennoobmeHa Ons Ka4eCTBeHHOro onmncaHuns
TennoBbIX NPoLUeCcCOoB B TUMNOBbIX NMPOMbILWNEHHbIX 3HEPreTU4EeCKNX yCTaHOBKaAX.

3. DONXEH BnaneThb:

OCHOBHbIMK NMOoOxXoOoamMm N MeTogamMn Teopun Tel'lﬂ006MeHa;

npuHUnnamn opraHn3audnin TennoobMeHHbIX npoueccoB B TUNOBbIX MPOMbIW/IEHHbIX CUCTEMaX.
4. nONXeH OJEMOHCTpUMpoOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

oLleHMBaTh TEHOEHUUN Pa3BUTMS TEOPUN TENNOoOMeHa, yCOBEPLEHCTBOBAHMS TEMNOBbIX
3HEepreTUYeckmx yCTaHOBOK.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMeXyTO4YHOro KOHTPONSA AMCUUNINHBI 3a4eT B 5 ceMecTpe; 3a4eT B 6 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).
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4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
L 3aHATUA paborbl
1 Tema 1. Nictopnyeckas 5 1 0 > 0 Otvet

" [cnpaBska.

Tema 2. Bknag B

pas3BuTne Tennoguankin
2. |oTe4eCTBEHHbIX 1 5 1 0 2 0 Pedoepat
3apybeXHbIX Y4eHbIX

Tema 3. OcHOBHble
3. |[NoHATUSA 1 MeToabl 5 2-5 0 6
peweHuns.

Tema 4.
YctaHoBmBLWKIACS
4. |[tennoobMmeH Yepes 5 5,6 0 6
cdoepunyeckyro
NMOBEPXHOCTb.
5 Tema 5. KOHBEKTUBHbIN 5
" [TennoobmeH.

6 Tema 6. KOHBEKTUBHbI 5
" [TennoobmeH.

Tema 7. TennoobmeH
7. |npy dras30oBbIX 5 9-11 0 6
npeBpaLLeHnsXx.

Tema 8. Pacuet
TONWMHbI MAEHKN
KOHOeHcaTta Ha
8. |BepTukanbHow 5 11-13 0 6 0
NOBEPXHOCTU Mpu
NnamMMHapPHOM TeYeHUn
NNEeHKMN.

Tema 9.
TennoobMeHHble
9. |lannaparbl 1 5 12-18 0 6 0 Pecpepar
aHepreTnyeckme
yCTaHOBKM.

Tema 10. Pacuer
pereHepaTuBHbIX 1
pekynepaTuBHbIX
TennoobMeHHNKOB

Tema 11.
OHepProadhheKTNBHOCTb
pecypcocbepexeHue.
PaunoHanbHoe Pedpepar
. cnonbaosarue 6 1-9 0 8 0
TENNOBOWN 3Heprum
OpraHM4yeckoro
TonnvBa.

0 Pedoepar

0 Ortyer

6-8 0 6 0 Ortyer

8.9 0 6 0 Ortyer

0 Pedbepar

Ortyer

Ortyer

10. 5 15-18 0 8 0

KETPOHHBH
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Buabl v yachbl
Pasnen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N nulc\:n%“nmv:lbl/ Cemectp cemecTpa (B yacax) ‘{(ompﬁmp
i neKUM"I'IpaKTquCKMeHaGOpaToprle
3aHATUSA pa60TbI

Tema 12. Tepmuyeckas

yTunmsauus ] Otyet
12. NPOMBbILWIEHHbBIX U 6 7-9 0 8 0

ObITOBbIX OTXO10B.

Tema 13. HoBble 1

BO300OHOBNSIEMbIE
13.|MCTOYHMKM TennoBoii 6 10-16 | O 8 0 Pecbepar

SHEpPruun, BTOPUYHbIE

9HEProHOCUTENN.

Tema 14. Tennosble

SHepreTnyeckune

YCTAHOBKW M CUCTEMBbI: i Ortyer
14. Knaccugomkaums, 6 15181 0 8 0

Ha3Ha4yeHune 1 obuwme

NPVHUMNbI paboTbl.

Tema . Itorosas 3aver

5 0 0 0
goopma KOHTpons
Tema . NIToroeas 3auer
6 0 0 0
goopma KOHTpons
Ntoro 0 86 0

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. UcTopuyeckas cnpaska.

npakTudeckoe 3aHsitne (2 yaca(os)):

Bknan B pa3sutme Tennonankm 0TEHECTBEHHbBIX 1 3apyOeXHbIX YYEHDIX.

Tema 2. Bknapn, B pa3sutme Ten10pU3nNK1M 0Te4EeCTBEHHbIX U 3apy6eXHbIX yYeHbIX
npaktnyeckoe 3aHsitne (2 4aca(os)):

Tema 3. OCHOBHbI€ MOHATUA U METOAbI peLUeHUS.
npaktnyeckoe 3aHsitne (6 4aca(os)):

Tennootpaya n Tennonepenada. OCHoBHbIE ypaBHeHUS. Kputepun nonobus. YcTaHOBUBLWNIACS
TEennoobMeH B TBeEpAbIX Tenax. TennoobMeH yepes NOBEPXHOCTU PA3/IMYHON rEOMETPUYECKON
POpPMbI: Niockas, UMANHApUYecKas.

Tema 4. YcTaHOBMBLUMICS TEMNI0OOMEH yepes cchepudeckyro NOBEPXHOCTb.
npaktnyeckoe 3aHsitne (6 4yaca(os)):

AHanuna peweHnin ons MHOrOCNOMHbIX MOBEPXHOCTEN

Tema 5. KOHBEKTUBHbIN TENMIOOOMEH.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

Buobl KOHBEKTUBHOrO TennoobmeHa. PacyeTt TennooTnaym npu Te4eHnn ropsideli Boabl B Tpybe
Tema 6. KOHBEKTUBHbIN TENIOOOMEH.

npakTudeckoe 3aHsitne (6 yaca(os)):

TennoobmeH nNpu ecTECTBEHHON KOHBEKLIK

Tema 7. Tennoo6meH Npu ¢pa3oBbiX NpeBpaLLLEHUSX.

npakrtnyeckoe 3aHsitne (6 4yaca(os)):

TennoobMeH Npu KNMEHUM N KOHOEHCaLMNM.

Tema 8. Pacuet TONLWUHBbI NNIeHKN KOHOEeHcaTa Ha BepTUKanbHOW NOBEepPXHOCTH NpuU
NnaMMHapHOM TeYeHUU NIeHKW.

KTPOHHEBH
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npakrTudeckoe 3aHsitne (6 yaca(os)):

PacuyeT koadhcpuumeHTa TennooTaaqm npu ny3bipbkOBOM KUNEHUN BoAabl B 60nbwom obbeme.
Tema 9. TennoobMeHHble annaparbl U 3HepreTuyeckme yCTaHOBKM.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

Buobl n knaccudgomkauns yctaHoBok. Paboune npouecchl, KOHCTPYKLMS 1 OCHOBbI pacyeTa.
Tema 10. PacueT pereHepaTMBHbIX U peKynepaTuBHbIX TeNJ1I000MEeHHMKOB
npakTnyeckoe 3aHsitne (8 4aca(os)):

Tema 11.U3Hepr09q3CbEKTVIBHOCTb, pecypcocbepexeHue. PaumoHanbHoOe UCnosb3oBaHue
TEMNN0BOW 3HEPrun opraHM4ecKoro Tornimea.

npakTnyeckoe 3aHsitne (8 4aca(os)):

PauvnoHanbHoOe ncnonb3oBaHne TennoBON SHEPruM opraHnyeckoro Tonnnea

Tema 12. Tepmuyeckasi yTMnIn3aums NPOMbILLIEHHbIX U ObITOBbIX OTXO4,0B.
npakTudeckoe 3aHsitne (8 yaca(os)):

Tepmunyeckas yTmnmaaumnst NPOMbIWNEHHbIX U BbITOBbIX OTXOA0B.

Tema 13. HoBble n BO306HOB/NISIEMble UCTOYHUKIW TEM/IOBOMN 9Hepruum, BTOpn4yHbie
9HEeproHocurtenu.

npakTudeckoe 3aHsitne (8 yaca(os)):
HoBble 1 BO306HOBNSEMbIE NCTOYHWUKW TEMNOBOW SHEPTUN, BTOPUYHBIE S3HEPTOHOCUTENN.

Tema 14. TennoBble 3HepreTMYeckue yCTaHOBKM U CUCTEMbI: Knaccudpukaums, HasHadyeHne U
o6wwue NpUHLMNbI paboTbl.

npakTnyeckoe 3aHsitne (8 yaca(os)):

TennoBble aHepreTnyeckme yCTaHOBKU 1 CUCTEMBI: Knaccudmkaums, HasHauyeHne 1 oblme
NPUHUMNbI paboTol.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Crpanuua 7 us 13.

Buapbi
Paspen Cemect Hepens | camoctositenbHomn [TpynoemMKOCTb gﬁ%ﬂ:;;?:;ﬁﬁﬂ;
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1. VcTopudeckas nooroToBka K
. cToputecka 5 1 oAroroska 4 otyer
cnpaska. oTyeTy
Tema 2. Bknang B
passuTre Tennouankm
MOAroToBKa K
. [oTeyecTBEHHbIX U 5 1 gﬁ)g gT a 2 pedepar
3apybeXXHbIX Y4EHbIX P paty
Tema 3. OcHOBHbIE
. |[noHATMA n MmeToabl 5 2-5
peLweHuns.
Tema 4.
YctaHoBMBLIMIACS NOrOTOBKA K
. [TennoobmeH Yepes 5 5,6 oTyeT 6 oT4yer
cdpepuyeckyto y
NMOBEPXHOCTb.
Tema 5. KOHBEKTUBHbIN nooroToBka K
. 5 6-g |OAroToska 6 oTyeT
TENNO0OMEH. oTyety
Tema 6. KOHBEKTUBHbIN MOAroToBKa K
. 5 8,9 oAroroska 6 oTyeTt
TennooobMeH. oTyeTy
Tema 7. TennoobmeH
. [Mpn goasosbIx 5 9-11
npeBpaLleHnsX.
PeructpaumnoHHbii Homep 868128418 OBAEKTPOHHEH
B0l VHUBEPCHTET
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 8. Pacuyet
TONWWUHbI MNEHKN
KoHOeHcara Ha
BEpTMKanbHOM
MOBEPXHOCTM Mpun
NlaMVHapPHOM TeYeHuu
MNEHKMW.

11-13

NoAroToBka K
oTyeTy

oT4yeT

Tema 9.
TennoobMeHHble

. |annapatbl 1

aHepreTnyeckme
yCTaHOBKM.

12-18

MOAroTOBKa K
pedoepaty

pegoepar

10.

Tema 10. Pacuer
pereHepaTuBHbIX 1
pekynepaTuBHbIX
TennoobMeHHNKoB

15-18

MOAroToBKa K
oTyeTy

oT4yeT

11.

Tema 11.
OHeproapdekTUBHOCTb
pecypcocbepexeHme.
PaunoHnansHoe
NCNONb30BaHne
TENnnNoBOW sHeprum
opraHn4eckoro
Tonnmea.

1-9

12

Tema 12. Tepmuyeckas
yTUnM3aums

(MPOMBbILWIEHHbIX U

ObITOBbIX OTXOO0B.

7-9

MOAroToBKa K
oTyeTy

oT4yeT

13.

Tema 13. HoBble n
BO30OHOBNSIEMbIE
WCTOYHUKMN TENNOBON
9HEeprum, BTOPNYHbIE
SHEepProHOCUTENMN.

10-16

14.

Tema 14. Tennosble
aHepreTmyeckme
YCTaHOBKW U CUCTEMbI:
Knaccudomkaums,
HasHavYeHne u oblue
NPUHLUMNBI paboTbl.

15-18

MOAroToBKa K
oTyeTy

oT4yeT

NTtoro

58

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

WcnonbayloTcs cnemytolmne doopMbl y4ebHo paboTbl: CeMMHApPCKME 3aHATUSI C NPeCcTaBNeHneM
npeseHTaumin n obcyxaeHns npopaboTaHHOro MaTepuana, caMocTosiTenbHas paboTa cTyneHTa
(BbINONMHEHNE UHOMBUOYaNbHbIX OOMAWHUX 3a0aHWIR), KOHCYNbTaLUN.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. UcTopuyeckas cnpaska.

PernctpaumoHHbin Homep 868128418
CtpaHnua 8 ns 13.
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OT4eT , NPpMUMEpPHbIE BOMPOCHI:

Tennoq)msvma ? COBOKYMHOCTb OMCcUUnNnH, npencTtasBnaowmnx TeopeTtn4eckne OCHOBbl SHEPIreTukn.
Bkniovaet TepMoaAnNHaMuKy, TGI'IFIOMB.CCOOﬁMeH, METO bl 3KCNEepMMEHTaIbHOIro N TeopeTn4HeckKoro
nccnenoBaHm4 paBHOBECHbIX N HEPABHOBECHbDIX CBOWCTB BelLeCTB M TEeMnnoBbIX npoueccos.
anIK}'Ia,EI,HbIe acnekTbl TENN0PU3NKN OTHOCATCS K OTOEeNbHOW rpynne ancumnnnunH ? I/lH)KeHepHOIZ
Tennogounanke. OCHOBHbIE MOHATUSA K Knaccudpomkaumn. OcCHOBHblE Tennogunanyeckmne csonictea.Ponb
MeXaHWn4yecknx n Tennogmn3n4eckmnx CBOWCTB KOHCTPYKUMOHHbIX Matepunasnos.

Tema 2. Bknap, B pa3Butmne Tennopn3nkm otedecTBeHHbIX N 3apy6eXHbIX y4eHbIX
pedepart , NpUMEpPHbIE TEMbI:

BeeneHve Bnes Mackanb Wapnb Kcasbe Tomac ae Konbmap Yapnba Babbuax Mepman Xonneput
dnekTpomexaHmyeckas BolumcnutenoHas mawmuHa "Mapk 1? CosgaHune tpanauctopa M-1 M-2
HanbHenwee passuTne NHPOPMATUKM

Tema 3. OCHOBHbIE MOHATUA U METOAObI peLUeHUs.

3auer

Tema 4. YcTaHOBUBLUMICS TeNnN006MeH yepe3 ccheprnyeckyto NoBepXHOCTb.

OTYeT , NPUMEpPHbIEe BOMPOCHI:

OcobeHHOCTN pacnpeneneHns Temnepatypbl BHyTpY cdoepmyeckoin obonodkmn. Obwas
XapakTepucTuka npouecca nepeHoca TennoTbl TeNIONPOBOAHOCTbIO. MeToaunka onpeneneHms
3aKoHa pacnpeneneHuns Temnepartypbl B BewwecTse, KOTOPbIM 3an0IHEHO NPOCTPAHCTBO MexXay
OBYMS cdpepamu.

Tema 5. KOHBEKTUBHbIN TEMNTO0OMEH.

OTYeT , NPUMepPHbIe BOMPOCHI:

OcCHOBHble NOHATUS 1 onpeneneHus. duddepeHumnanbHble ypaBHEHUSI KOHBEKTUBHOMO
TennoobmeHa. OcHoBbI Teopun noaodbus. Teopembl Noaodbus. YpaBHeHNs noaobust ons pasnnyHbIX
cny4aeB TennoobmeHa.

Tema 6. KOHBEKTUBHbIN TeN1000MeH.
OT4YeT , MPUMEpPHbIE BONPOCHI:

TennooTpaya nNpu BblHY>XAEHHOM OMbIBAHMU MNACTUHBI. TennooTaavya npu BblHYXAEHHOM ABUXEHNN
B Tpybax.

Tema 7. Tennoo6meH nNpu ¢pa3oBbIX NpeBpaLL,EHUSX.
3aver

Tema 8. Pacuet TONLWUHBbI NNIeHKN KOHOeHcaTa Ha BepTUKanbHOW NOBEepPXHOCTU NpuU
NnaMMHapHOM Te4YeHUU NIeHKW.

OT4eT , NpMMEepPHbIE BOMPOCHI:

NamyHapHoe TeyeHne NNEHKN Ha BepTUKanbHo CTeHKe. TypbyneHTHoe TeYeHne NNEHKN Ha
BEPTMKaNbHON CTEHKE.

Tema 9. Tennoo6MeHHbIe annapartbl U 3HepreTUYeckue ycTtaHOBKM.
pegoepart , NpUMepHbIe TEMbI:

OnpepneneHne KoapuuMeHTa TENN00TAa4YM OT BHYTPEHHEN NOBEPXHOCTN CTEHKMN TPYOKM K
oxnaxpatowen soge. [NoTepu oasneHns npu NPOXOXAEHUN oxnaxgarowen Boabl 4epes
KoHOeHcaTtop. PacyeT ynansemoi napoBo3aywHom cMecu. ['mapasnnyecknin n TennoBomn pacyet
KoHOeHcaropa.

Tema 10. Pacuet pereHepaTUBHbIX U peKynepaTuBHbIX TENI00OMEHHUKOB
OTYeT , MPUMEepHbIE BONPOCHI:

KOHCTpYKTMBHbIE POPMbI TENNOOOMEHHNKOB: pekynepaTnBHbIe, pereHepaTMBHbIe, CMECUTENbHbIE.
TexHNKO-3KOHOMNYECKOE CpaBHEHME TEMNNOBbIX YCTAHOBOK. TEMNnoBOM pacyeT TennoobMeHHmKa.
KoxyxoTpyb4aTblil FOpM30HTalbHbIA ABYXXOL0BO TENNOOOMEHHUK C NnaBatoLweit rofoBKOM.

Tema 11. DHeproacpdpekTMBHOCTb, pecypcocbepexeHune. PaumoHanbHoe MCnonb3oBaHue
TernIoBoM 3Heprum opraHNYecKoro Tonnmea.

3ayet
Tema 12. Tepmuueckasi yTunm3aumusi NPOMbILLIIEHHbIX U ObITOBbIX OTXO0,0B.
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Mporpamma aucumnnuuHbl "CemuHap no tennodpuanke”; 16.03.01 TexHuueckas counanka; [oLeHT, K.H. Moenesa O.B.

OT4eT , NPpMUMEpPHbIE BOMPOCHI:

TepMuyeckoe obe3BpexmBaHne 0Txo00B; MNepepaboTka MaTepuasnos C UCMONb30BAHNEM
nnasMeHHbIX TexHonorui; MepepaboTka HN3KOCOPTHBLIX MaTepranos 1 OTXOO0B;

Tema 13. HoBble n BO306HOBISieMble UCTOYHUKIW TEM/I0BOMN 9Heprun, BTOpnYHbIE
SHeproHocurtenu.

3a4ert

Tema 14. TennoBble 3HepreTUYeckne YCTaHOBKM U CUCTEMbI: Knaccudoukaums, Ha3HauyeHue U
o6Lwue NpUHLMNbI paboTbl.

OTYET , MPUMEPHbIE BOMPOCHI:

Knaccudgoukaums, HazHavyeHne 1 obwme npuHUmMnbl paboTbl.
UtoroBas cpopma KOHTpons

3avet

UtoroBas cpopma KOHTpons

3avet

[MpvMepHble BOMPOCHI K 3a4eTy:
1. OtoeneHve (NOHATME) XMAOKOCTK, rasa. MNoHaTne cnnowHocTn. Kputepuii CnaowHOCTK.

2. OCHOBHbIe (hr3nyYeckmne CBOMCTBA XNOKOCTEN 1 ra3oB. [MNOTHOCTb, yAENbHbIA BEC, CXMMAEMOCTb
1 TeMnepaTypHoe paclinpeHune.

3. Bsi3koCTb XupkocTei. 3akoH HbloToHa 0 cune BHYTPEeHHEro TpeHus. NoBepXHOCTHOE HaTsSXeHue.
PacTBOpPMMOCTb rasoB B KanesbHbIX XUOKOCTSX.

4. V\peanbHasa XuaokocTb. oeanbHblin ras.
5. HeHbloTOHOBCKME XUNIOKOCTU. [TOHATME MHOrOPa3HbIX CUCTEM (MHOrOKOMIMOHEHTHbIE XWUIOKOCTH).

6. Cunbl, OEenCTByolWmMe B XNIOKOCTN. CBoiicTBa OaBNEHUS B MNOKOSAWENCSA XNOKOCTW. HOBerHOCTI/I
paBHOro nasneHus.

7. CBoGOAHAs NMOBEPXHOCTb XMNAKOCTU. YpaBHEHNS Ddiinepa paBHOBECUS XULKOCTU.

8. OCHOBHble ypaBHeHUe rmapocTaTku. 3akoH Mackans.

9. Cvnbl CyMMapHOro AaBNeHNS XUAKOCTA, OEACTBYOWEro Ha Nnockme

KPVBONMHEHbIE MOBEPXHOCTU.

10. OTHOCUTENBHbIN MOKO (paBHoBecue) XunakocTu. MNpunbopbl ANns M3MEPEHNs LaBNeHUs.

11. OCHOBHblE NOHATUS KUHEMATUKM XNOKOCTU: TPAEKTOPUS, IMHNSA TOKA, dNIEMEHTApHAs CTPYIAKa,
TpybKa TOKa, XMBOE CeYeHMe, INEMEHTAPHbI pacxon

12. MNMoTok xungkoctn. CpedHss cKopocTb. Buapl ABUXEHUS XUAKOCTM

13 OoHOMepHbIe MOTOKM XHAKOCTEN 1 ra3os. JuddepeHumnanbHoe ypaBHEHNE OBUXEHNS
noeanbHOM XUIOKOCTU (ypaBHeHVe dinepa).

14. ['lnockoe (OByMepHOE) OBMXEHMSA naeanbHOM Xnakoctn. YpasHeHne bepHynnu gns
YCTaAHOBUBLLErOCH OBUXEHUSA naeanbHOM XUOKOCTU.

15.Monobue rugpomexaHmyeckmnx npoueccos. HYucno PeHonbaca. Obwas nHterpanbHas goopmyna
YPaBHEHUIN KONMYECTBA OBUXEHNS 1 MOMEHTA KONMYECTBA OBUXEHUS.

16. YpaBHeHve bepHynnu ons notoka peanbHOW (BA3KON) XNAKOCTU. PUINYECKUIA CMbICTT
ypaBHeHuns bepHynnu (reomeTpuyeckoe n aHepreTnyeckoe ToNKOBaHue).

17. YpaBHeHue pacxoga. KoadodpuumneHt Kopronnuco.
18. Obwme cBeneHNs 0 rMapaBaNYeCKNX NoTepsx. Buapl rmapaBnnyeckmx notepsb.

7.1. OcHOoBHas nuTeparypa:
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1. MuxeeB M.A., Muxeesa .M. OcHoBbl Tennonepenaqn. YuebHoe nocobue ons By3os 3-e U3M.,
penpuHTHOE. - M.: OO0 "M "BACTET", 2010 . - 344 c.

2. NNawkos, B.W. Tennosble auratenu n HarHetatenm : y4ebHoe nocobue / B.W. Jlswkos. - TaMboB :
N3n-Bo Tamb. roc. TexH. yH-Ta, 2009. - 124 c.

3. KopooH M 4. TennotexHuka / M.A. KopaoH, B.. CumakuH, U.[. MNopewkuH - MNeHsa.: N3a-80
MeHs. roc. TexH. yH-Ta, 2005. - 167 c.

4. ApytioHoB B.A., KpyneHHukos C.A, Coopuukos I.C. Tennoduramka n TennoTexHuka:
Tennogomauka: Kypc nekumii / Uspatenbcteo "MUNCKC", 2010, 228cTp.

7.2. JlononHuTenbHasa nuteparypa:

1. Manuynnun P.I"., TkayeHko J1.A., Sapunos P.I". Teopus HecTaunoHapHOro TennonepeHoca.
YyebHoe nocobue. KazaHb: M3an-80 KDY, 2011. - 153 c.

2. Hazaperko T.W., lFanuynnuu P.I"., PoibankuH MN.C., Ctenbmakos B.IM. TennotexHuyeckuin pacyet
N pe3ynbTaTbl UCMbITAHUA NAPOBbLIX KOTMIOB HA BUOPaLMOHHOM ropeHnm // MpoMbllwneHHas
TennoaHepreTtuka. 1983. € 18. c. 47-49.

7.3. UHTEepHeT-pecypcChbl:
CtpoutenbHasa Tennoguanka (borocnosckui) - http://www.allbeton.ru/forum/topic8204.html

CTyneHTaM 1 WKONbHUKAM - KHUMW, TENNOTEXHMKA, TENNOMAcCOOOMEH. -
http://www.ph4s.ru/book_teplotehnika.html

Tennodgounauka, TENNOTEXHUKA, TENNO0OMEH. MexaHuka Xuakoctei 1 ra3os. JlabopaTopHsbiii
npakTukym - http://e.lanbook.com/books/element.php?pl1_id=1813

TecT no cneumanbHOCTU ANS CTYAEHTOB-TENNOGN3NKOB -
http://www.khai.edu/ru/article/test-po-spetsialnosti-dlya-studentov-teplofizikov.html

10Pegoepar: CtpontenbHas Tennoguanka - Xreferat.ru - baHk pedgepartos... -
http://xreferat.ru/88/703-1-stroitel-naya-teplofizika.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHue QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnunbl "CemmnHap no tennoduamke" npeanonaraeT UCNonb3oBaHWe cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €NHOWN CUCTEMON YyNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMieKTaLms
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOI0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMEET BO3MOXHOCTb JIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ONSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

AynonTopusi, 06opynoBaHHas MynbTUMEANAHBIM NPOEKTOPOM A1t NMPOBELEHNS] CEMUHAPOB

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BIO n yyebHbiM nnaHom no
HanpasneHnio 16.03.01 "TexHnyeckas omanka" n Npounio NOAroTOBKN He NPeayCMOTPEHO .
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