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1. I_le.]'ll/l H 3aaa9u JHCHOUIIINHbI

Ieab ocBOeHUS TUCHUTIMHBI:

- (opMupoBaHHE 1EJIOCTHOTO MHUPOBO33PEHUS U PA3BUTHE CHCTEMHO-
SBOJIOIIMOHHOTO CTHJISI MBIIIJICHHS,

- (hopMuUpOBaHUE CUCTEMBI TEIJIOTEXHUUECKUX 3HAHWHM Kak (PyHIaMEeHTaIbHOMN
0a3bl MH)XCHEPHOH MOATOTOBKHU;

- (dopmMupoBaHHME HABBHIKOB 10 T'PAMOTHOMY HPUMEHEHUIO TOJOXKECHUM
TEXHUYECKOM TEPMOJMHAMHUKH M TEIJIOMAacCOOOMEHa B MpPOIeCCe HAyYHOIO
aHanu3a MpoOJEMHBIX CUTYallUi, KOTOpbIE MHXKEHEP JOJDKEH paspeliarh mpu
CO3JIaHUH HOBOM TE€XHHUKH M HOBBIX TE€XHOJIOTHH.

- O3HAKOMJICHUE C UICTOPUEHN U JIOTUKOW OCHOBHBIX OTKPBITUN TEIUIOTEXHUKHU.

ITepeuyenb kKomnereHmi, popMupyeMbIX B IpoLecce H3y4eHHUs U CHMILJIMHbI

Komnerenuun Coaepxxanue
YK-1 Crioco0eH OCyIIeCTBIATh KPUTUUECKUIM aHaIn3 MpOOIEMHBIX CUTYyalluil Ha
OCHOBE CHCTEMHOTO ITOJIX0/1a, BEIPA0AThIBATh CTPATETHIO ACHCTBHIMA
OIIK -4 Cnoco0GeH y4MTBHIBaTh COBPEMEHHbIC TEHICHLMU PAa3BUTUS TEXHUKU U

TEXHOJIOTHH B 007acTsIX TexHOChEepHOW Oe30macHOCTH, OXpaHbl TPyHa,
H3MepI/ITeJILHOI>'I u BBEIYUCIIUTEILHON TECXHUKU, I/IH(l)OpMaHI/IOHHBIX
TEXHOJIOTUI TPU PEIIEHUH TUIOBBIX 3a/1a4 B 00NMacTH mpodeccruoHambHOU
JESTENBHOCTH, CBA3aHHOM ¢ obecmedeHrneM 0e30MacHbIX YCIOBUN U OXpaHbI
TpyZa, NoXapHOoil 0€30MaCHOCTH, 3aIIUTON OKPYIKaIOUIeH cpepl;

[K-2 CrocoOeH Ha OCHOBE 3aKOHOB TEINIODU3UKH H  TEPMOAWHAMHKH
IPOTHO3UPOBATH XapaKTEp U Pa3Mepbl 30H BO3IEHCTBUS OMACHBIX (pakTopoB
U UX CONYTCTBYIOIIMX IIPOSIBJICHUM IPU aBApUAX U IIOKapaxX B IOMEILCHHUSX,
3MaHUSIX, COOPYKEHMSAX, HAa TEXHOJNOTMYECKUX YCTAHOBKAX W OTKPHITOM
IPOCTPAHCTBE

3agauyu JUCHUIIMHBI:

M3y4eHUE OCHOBHBIX MOHATUN U MOJIeNIel TePMOIMHAMUKHN, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKA U  TEIJIOOOMEHa, METOAOB TEIJIOMAaCCOOOMEHHBIX U
TEPMOJAMHAMHYECKUX;

dbopMupoBaHHEe YMEHHIl MPUMEHSTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH
TEPMOJIMHAMUKHA M TEMJIOMacCOOMEHa MpPHU PEIICEHUH BOMPOCOB 0OECIEUCHHUS
MOXKapHOI O€30MacCHOCTH;

OBIIQJICHUE HABBIKAMH IO MPUMEHEHUIO0 3aKOHOMEPHOCTEH TePMOAMHAMUKU H
TEIJIOMaccOO0OMEHa MPU PEIIEHUH BOIPOCOB MPOTHUBOIOKAPHON 3aIIUTHI.




2. Ilepeyenpb NJIaHUPYEMBbIX Pe3yJ1bTATOB 00yUeHUs TUCIUNJINHBI,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJ1bTaTaMH 0CBOEHUs 00pa3oBaTebHOil
NpPOrpaMmbl

I/IH,Z[I/IKaTOpBI JOCTHKCHHA KOMIICTCHLIN

[1nanupyemble pe3yabTaTbl OOy4eHUS 10

JVCIIATLITHE
Tun 3axa4n npodgeccuoHATbHOM 1eATEILHOCTH: TPOU3BOICTBEHHO-TEXHOJIOTHYeCKHii
Bnanenne mnpunimnammu cbopa, otbopa u | 3Haer
00001EeHns uHpOpMaIUH, MeTOaUKH | [ToHATUNHBIN anmapar JUCLMIIINHBI;
CHUCTEMHOTO MoaXo/a TUTST pELIEHNS | MEXTyHAPOJAHYIO CUCTEMY CIMHHUI] H3MEPEHHIA
npodeccnoHabHBIX 3a1a9 YK-1.1. (CH); amroput™M aHanmm3a pa3MepHOCTEH
(GU3NUECKNX BEIWYMH; TMpaBWIa aHaIU3a
MOCTAHOBKY YUEOHBIX 3a/1a9
Ymeer
0O06006m1aTs y4eO0HYIO uH(POPMAIIHIO;
OCMBICITHBATh y4eOHYIO UHpOpPMaIUH,
BOCIIPHHUMATh HMH(POPMAIMIO B PA3ITAIHBIX
dopmax  mpencTaBieHUs  (CeMaHTHUYECKas,
3HAaKO-CUMBOJIbHAs u rpaduyeckas),
MPOBOJIUTh CHHTE3 TEMaTHMYECKOro MaTrepuaia
pasnerna npy BHITIOJIHEHUH YIeOHbBIX 3aJaHui
Crnocoben aAHATM3UPOBATH u | 3HaeT
CUCTEMAaTU3UpOBaTh pPa3HOPOIAHBIE JaHHbIE, | [[opsAgOoK  mpeacTaBiIeHWs]  OTYETOB O

oreHuBaTh 3(P(HEKTUBHOCTH MPOIEAYP aHATN3A
npoGieM W TPUHATHA ~ pElICHUWd B
npodeccruoHaNbHON AesTebHOCTH YK-1.2.

pe3yibTarax HayyHOW paboOThl, MPUHIIMIIBI
IOCTPOEHUs] ypaBHEHMH Ha OCHOBE 3aKOHA
COXpaHEHHUs DHEPIUH, MacChl W HMITYJIbCA,
YpaBHEHHsI HEPa3phIBHOCTH, BKJIIOYAIOLINE B
ce0s1 pa3HOPOJHBIE MPOLIECCHI.

YMmeer

Hcnons3oBate B NPAaKTHUECKHUX pacuerax
METOAMKHU BBIYHCIICHUS TEIJTOBBIX
COITPOTHUBIICHUI Ha puMepe
IO CJIEIOBATEIILHOTO u NapajuiebHOTO
BKJIFOUYEHMI, aHaJIU3UPOBATh dbaxTopsl,

BIIUSIONINE HA TEIUIOPU3UICCKUE MPOIECCHl B
HanOONbIIEH U HAMMEHBIIIEH CTEIEHU.

Bnageer HaBbIKAMH HAy4YHOTO TIIOMCKa U
MPaKTHYECKOW pabOThl ¢ MH(POPMAIIMOHHBIMHU
HCTOYHUKaMHU, METOdaMU TMPUHATHUA peHICHI/Iﬁ

YK-1.3

3Haer

HcTounnKH JOCTOBEPHON HAyYHOU
UH(QOPMaLUK, CTPYKTYPY OpraHU3aLuu
CIPAaBOYHBIX U3JaHUM, y4eOHOU TUTEpaTyphl U
HOPMAaTUBHBIX JOKYMEHTOB

OCHOBHBIE MTOHATHUS U ONPEAEICHUs, CIOCOObI
OpraHu3aliy MoucKa HeoOXOIUMOM
uH(pOpMaIUK

VYmeer

Hcnonb30Bath B MpakTUYECKUX 3a/1a4ax
OIyOJIMKOBAHHBIE PE3yJIbTaThl HAYYHOH
NEeSITEIbHOCTH, IPOBOJUTH KPUTHUYECKUI
aHAJIN3 MOTYYeHHON MHpOpMaIuH,
BbIpabaTHIBATh MOPSAOK CAMOCTOSI TEIILHOTO




PEIICHUA TCINIOTCXHUYCCKUX 3a1a4.

3HaeT  COBpeMEHHblE  HMH(OpPMAIMOHHBIC
TEXHOJIOTUM U NPOTrpaMMHBIE CPEJICTBA, B TOM
YuciIe OTEUECTBEHHOIO IPOM3BOACTBA IS

3Haer

CnocoOBbI BBITIOJHEHUS BEIYUCIIEHU C
MOMOIIIBIO ANIEKTPOHHBIX TAOMIHIL,

peleHus 3a1a4 npo(eCCHOHAIBHON | HHCTPYMEHTSI JIJIsl COPTHPOBKH JaHHBIX,
JEATEIbHOCTH, CBSA3aHHOM C 00ecHedeHHeM | mpeiacTaBiieHus rpaduueckoil nHpOpMaIu
0e30macHbIX YCJIOBUH M OXpaHbl TpyaAa, | Ymeer
MOKapHOM 0€301acHOCTH, 3QIUTON | [IpencTaBIaATh PE3yAbTAaThl  BEIYHUCICHUH C
okpykatomeit cpenpt OIIK-4.1. TIOMOILBIO 3JIEKTPOHHBIX CPEJICTB B TPEOyeEMOM
dopmare, MacmTabUpoBaTh, NPUBOAUTH K
HY’KHOMY TOPSIKY PACCUUTAHHBIE BEJIMYMHBI,
BJIAJICTh COBPEMEHHBIMHU cpeacTBaMu
BBIUMCIIEHUH HWH)XEHEPHBIX KaJIbKYJSITOPOB.
VYmeer BbIOMpATH COBpEMEHHBIE | 3HaeT
U3MEPUTENIbHYIO U BBIUUCIUTEIBHYIO TEXHHUKY, | OCHOBBI TCOPHUH MOTPEITHOCTEH,
MH(POPMALIMOHHBIC TEXHOJIOTHH U | puznyeckue NPUHIMIIBI pabOThl KOHTPOJIBHO-
porpamMMHbIe Cpe/CTBa, CPEACTBA | H3MEPHUTEIHHBIX pubOpOB, 3HaUCHUE
obecrnieueHus MOXKapHOI 0€30MacCHOCTH | OpraHM3allid HW  IUIAHUPOBAHMS  Y4EOHBIX

OOBEKTOB M OINOBEIICHUS JIFOICH, B TOM YHCIIE
OTEYECTBEHHOTO MPOU3BOACTBA ISl PEIICHUS
TUTIOBBIX 3a/1a4 npodeCcCHOHATLHOM
nestenbHocTH OITK-4.2.

NEeCTBHI B mporiecce 00y4eHus

Ymeer

UCTIONIB30BaTh PEUYEBBIC CPEJICTBA U CPEICTBA
UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUI i1 pelleHus Y4YeOHBIX 3ajad,
HCTIOJIE30BAaTh COBPEMECHHBIC TAKeThI
nporpaMM Uil TIPOBEIICHHWS PAacyeTOB U
00paboOTKH JaHHBIX

Crnoco0eH MOJEnMpoBaTh OpraHU3aLOHHBIE,
TaKTHYECKHE, TEXHOJIOTUIECKUE, TEXHUIECKUE
HPOLECCHl U CUCTEMBI C IEIbI0 ONTHMHU3AINI
CHCTEMBbI obecrnieueHHs NOKapHOMH
0€30MacHOCTH B paMKaxX NPOQeCcCHOHATBHON
JESITETFHOCTU JUTSL PEIICHHs 3a7a4 MOXKapHOU
0e30MacHOCTH, B TOM 4YHCJIE C HMPUMEHEHHEM
CpenacTB aBTOMATHU3MPOBAHHOTO
npoextupoBanus OI1K-4.3.

3Haer
OCHOBHBIE JIOCTOMHCTBA W  HEIOCTATKU
YUCJICHHOI'O MO,Z[CJ'II/IPOB&HI/I?I TCIIJIOBBIX

IIPOLIECCOB 10 OTHOILUEHUIO K AHAJUTUYECKUM
W HAaTypHBIM BapuaHTaM peUIeHus 3a4ad,

pasiuyHbIe CIIOCOOBI MIPOBEICHUSA
BBIYMCIICHH, OCHOBHBIC  JONMYIICHUS |
OrpaHUYEHUS

YMmeer

Hcnonb30BaTe METO/I KOHEUHBIX PAa3HOCTEH Ha
npUMepe pelleHusl 3a/1a4 TeIrIONPOBOAHOCTH,

WCIIOJIb30BaTh ~ AHAJIUTHUYECKHUE  PEUICHHUS,
ONpEeIETATh TPaHUILIbI MIPUMEHUMOCTHU
TEIVIOBBIX MOJEIICH.

Tun 3apa4un npoeccoHAIbHOI AeATeJTbHOCTH: POEKTHO-KOHCTPYKTOPCKHIA

3HaHue OCHOBHBIX crmoco0oB | 3HaeT

IIPOrHO3MPOBAHMUs B 30HAX, pacnoJararolux | [IpuHIumes TEPMOJIMHAMHUYECKOTO

ornacHble (PAKTOPHI MOXKAPOB, NMPH aBAPHUAX U | MPEOOpPA30BaHMs TEIUIOBOM W MEXaHHYECKOM

nokapax B ITOMEIICHUSX, 30AHMSX, | JHEPTUH W (aKTOPBHI, OTIPEICIISIIONITIE

COOPYKCHHSIX, Ha TEXHOJIOTHYECKHX | 9P(EKTUBHOCTh ITUX MPOIECCOB; (HU3UUECKHE

YCTaHOBKaxX M OTKpbITOM MpocTpaHcTBe IIK- | ommmuuss OCHOBHBIX  CIIOCOOOB  MepeHoca

21 TCIUIOTBI B IIOMCIICHHUAX, TCXHOJOTMYCCKHUX

YCTaHOBKAX, OTKPLITOM ITPOCTPAHCTBE.




VYmeer

[IpoBOaUTH OIIEHKY MMapaMeTpOB COCTOSHUS
TEPMOJAMHAMUYECKHUX CHUCTEM, Ta30BbIX CMecei
B YCIOBUSIX  TEIJIOBOTO  BO3IACHCTBUS,
a(ppexkTuBHOCTH TpeoOpa3oBaHusl TEIUIOBOM
OHCPrun B JpPYTru€ BUIOBI; AHAJIN3UPOBATb
BKJIaJl PA3IMYHBIX BHJOB TEIUIOOOMEHA B

3aBUCUMOCTH OT CHeHU(pUKH  perraeMoit
3a/1a4M, YCIOBUM Pa3BUTHS MOXKapa

YMeer neicTBOBaTh B Clydae BO3HUKHOBEHHH | 3HAET

MO>KapoB Ha 00beKTax 3alUTEL, | TETIOPU3NIECKUE MPUHIUIIBI paboThI

MPOTHO3UPOBATh OOCTAHOBKY W TPUHHMATH
MPaBWIbHBIE pEIICHHWS JUIA  JTUKBHJIAIIAU
nmaHHoU nipoonemsr [1K-2.2.

TEXHUUYECKUX CPEJICTB IS aHAIu3a MOXKapHOH
OOCTAaHOBKM C TIOMOIIBIO JUCTAHIIMOHHBIX
CPEIICTB OOHAPYKEHHUSI, BBIITOJHEHUS TYIICHUS
NOXKapoB, TOPSAOK pacdera Oe30MacHBIX
pPACCTOSIHUM OT Oyara BO3TOpaHUs

Ymeer

000CHOBBIBATh IIPUMCHEHHE
COOTBETCTBYIOIIMX KOHCTPYKTHBHBIX PELICHUI
U CPEICTB 3aIUMTHI OT TEIUIOBOIO BO3JACHCTBH,
paboTaMX Ha MNPUHLMIAX TMOMIOIIEHUS U
OTPAKEHUs TEIUIOBOIO U3JIy4YEHHUs, IIPOBOIUTH
OLICHKY JABJIICHHUA M TEMIIEPATypbl TIa30BbIX
CMECEHN B TEPMETUYHBIX EMKOCTAX

Bnaneer MpaBUIbLHBIM MIPUMEHECHUEM
HOPMATHBHO-TIPABOBBIX ~aKTOB B  OOJAcTH
MOKapHOW  O€30MacHOCTH B TOMEIICHUSX,
3MaHUSX, COOPYKEHUSIX, Ha TEXHOJIOTHMYECKUX

YCTAaHOBKAaX W OTKPBITOM IMPOCTPAHCTBC. IIK-
2.3.

3Haer

dbuznyeckre MNPUHIMIMGI, JEKalMe B OCHOBE
HOPMAaTHUBHBIX  aKTOB, JJIs  ONpPEICICHUS
TEMIEPaTypbl, TEIJIOBBIX TMOTOKOB U MPOYUX
TerioGu3nuecKue MnapaMeTpoB, OOECHeUeHUs
0€30MacCHOCTH TEXHOJOTHYECKUX IPOIIECCOB,
MOPSIZIOK TIPOBEJICHUST OIICHKH OTHECTOHWKOCTH

OTPaXKIAIOIIUX KOHCTPYKLMHI u
TpaHC(HOPMUPYEMBIX IIPOTUBOIIOKAPHBIX
nperpaz

YMmeer

UCITIOJIb30BAaTh B pacuerax JTAHHBIE
HOPMATUBHBIX JIOKYMEHTOB, IIPOBOJUTHL pPacyeT
TCIIJIOBBIX 3a4a4 n BI)IpaGaTBIBaTB
pEeKOMeHan 1o KOHCTPYKTHUBHOMY

WCITOJITHCHUIO OOBEKTOB, BHIOOPY MarepuajioB
i o0ecniedyeHuss TPeOOBaHMA  MOXKapHOU
6€301acHOCTH

3. MecTo AMCHUILUIMHBI B CTPYKTYPe OCHOBHOI NPo¢eCcCHOHAIbHOI
o0pa3oBarTe/IbHOI NPOrPaMMBbI

JlucuunianHa OTHOCUTCS K 00s13aTeIbHOM YacTH OCHOBHOM MPo¢heCCHOHAIbHOM
CIIeUaIUTETa

00pa3oBaTeIbHON  MPOrpaMMBI

110 ClICOnaJIbHOCTHU

«IloxxkapHasi 6e30nmacHOCTBY, HanpaBaeHHOCTh (mpoduis) «IloxkapHas 6e30macHOCTh

rocyJ1apcTBay.

20.05.01



4. CTpyKTYypa H coaepKaHue TUCIHUIIHHBI

O6mias TpyoIOEMKOCTh IUCIUIIMHBI COCTaBisAeT 4 3adueTHble eauHullbl, 144
yaca.

4.1 PacnipenesieHHe TPYA0eMKOCTH YUeOHOI JUCHHUILVIMHBI 110 BUAaM padoT
1o cemecrpam u ¢gopmam 00y4eHuUs

NJIs1 04HOM opMBbI 00yUeHH S

TpynoeMkoCTh
Bun yueOHo# paboThl se. e, ceMeHcoTpaM
5 6
OOmast TPyJOEMKOCTh JAWCIMIUIMHBI 10 y4eOHOMY 5 180 79 108
TUTaHY
KonrtakTHas paboTa, B TOM YHUCIIE: 72 28 44
AyIUTOPHBIC 3AHATHS 72 28 44
Jlexiuu (JI) 18 8 10
[TpakTnueckue 3ausatus (I13) 26 4 22
JlaGoparopusie padots (JIP) 28 16 12
CamocrositenbHas padora (CPC) 108 44 64
B TOM YHCIIE:
KypcoBas paboTa (IIpoeKT) + +
3a4er ¢ oneHKoi + +
1JIA 32049HOM GopMBbI 00y4eHUs
TpynoemkocTb
. o
Bup yae6HO# paboTsI se. | wac. e
2 3
OOmast TpyJOeMKOCTh JTUCIHIUIMHBI  TI0 4 144 36 108
y4eOHOMY IUIaHy
KonrtakTHas paboTa, B TOM 4HUCIIE: 22 2 20
AyIHTOPHBIC 3AHATHS 22 2 20
Jlexuuu (JT) 4 2 2
[Tpaktuyeckue 3anarus (I113) 10 10
JlaGoparopusie padotsl (JIP) 8 8
CamocrosiTenbHas padora (CPC) 122 34 88
B TOM YHCIIE:
KypcoBas paboTa (ITpoeKT) + +
3ayeT C OLlEHKOM + +




4.2. TemaTuyeckuii JIaH, CTPYKTYPUPOBAHHBIH M0 TeMaM (pa3aesam) ¢
yKa3aHHeM OTBEIE€HHOI0 Ha HUX KOJMYeCTBA aKajeMUYeCcKHX YacOB U BUI0B
Y4eOHBbIX 3aHATHH

1Jis 04HOi opMBbI 00yUeHUs

Ne n/m Koan4yecTBo 4acoB mo
BUJAaM 3aHATHH 2
" =
) @ ) 2 é
: : : |5 %t
HaunmeHnoBanue o = 5 = T =y = s
o = S = & A = =
Tem = = 5o e 5 = o
G) & = R ® S S 0 =
2 & £ = 2 s = =
2 | 2| g3 | £& :
2 < 5
= =
1 2 3 4 5 6 7 8
1 Tema Nel OcHOBHBIE IOHATHS H 10 5 8
onpeneaeHus
Tema Ne2 Cwmecu pabouux Tel.
2 | TerutoeMKOCTD 12 4 8
3 Tema Ne3 3akoHbI TEpMOIUHAMUKHI 14 5 4 8
U TEPMOJIMHAMUYECKHUE TPOIICCCHI
4 Tema Ned TepmoauHamuka 12 2 8
IIOTOKOB
5 Tema Ne5 PeanbHble ra3bl U Maphl. 14 5 4 8
®Da30BbI€ MEPEXObI
6 Tema No6  TepmommHamMuyecKuii 12 5 2 8
aQHAJIN3 TETUIOTEXHUYECKUX YCTPONCTB
Tema Ne/ TeruioreHepupyromme
7 | ycTpoiCTBa, XOJIOAUIIbHAS U 4 2 2
KpUOTEHHAs! TeXHUKA
Tema Ne8 Xumunueckas
8 | repmoamHamuka. ToriuBO U 2 2
OCHOBBI TOPCHHUS
Hroro 3a S cemectp 72 8 4 16 44
Tema Ne9 OcHOBHBIE MOHATHS U
9 | ompeneneHus Teopun| 16 2 6 8
TemooOMeHa
10 Tema NelO TerionpoBOAHOCTh 18 2 6 10
Tema Nell KonBekTUBHEIN
11 |termoobmen. OcHoBel Teopun| 16 2 6 8
TemooOMeHa
12 | Tema Nel2 Uznyuenue. 18 2 6 10
13 Tema Nel3 Tennonepenaya. 12 5 2 3
WnTencuukanmm Temionepenadn




14

Tema Nel4 OcHOBBI MaccoOOMeEHaA.
TemoMmaccooOMeHHBIE
YCTPOMCTBA.

14

10

15

Tema Nel5 IlpumeHnenue TemwioTs! B
MOKapHOM  OXpaHE M  OXpaHa
okpyxaromert  cpempl.  OCHOBBI
SHEProcOepe’KeHNss M OCHOBHBIE
HarpaBJICHUs SKOHOMHUH
3HEPTOPECYPCOB. Bropuunbie
SHEPreTUYECKUE PECYPCHI.

14

10

KypcoBasi paGora (mpoekr)

3a4er ¢ OLEHKOH

Hroro

144

18

26

28

72

1JIs1 3204HOM GopMBbI 00yYeHust

Ne i/

HaumeHoBanue
Tem

Bcero yacos

KosndgecTBO 4acoB mo
BUJIaM 3aHATHIA

Jlexkuun

IIpakTuyeckue
3aHsTHS

JlabopaTropHble
padoTsI

KonTtpoub

CamocrosiTeIbHAA

KOHCYJbTallusA

2

(6]

[ep}

©| paboTa, B TOM 4YUCJIe

Tema Nel OcHOBHBIE TOHSITHS
U ONpe/ICTICHUS

(o]

Tema Ne2 Cmecu pabounx Tei.
TernnoeMKoCTh

S

Tema Ne3 3aKOHEBI
TEPMOJAUHAMUKHI u
TEPMOJMHAMHAYICCKHE

TIPOIIECCHI

Tema Ned Tepmomunamuka
IIOTOKOB

Tema Ne5 PeanbHble ra3eol 1
napbl. Da3oBbIe NEPEXOIb

Tema Ne6 TepmomuHamMHUUeCKHA
aHaIM3 TEIUIOTEXHUYECKUX
YCTPOMCTB

Tema Ne7
Tennorenepupyromme
YCTPOWCTBA, XOJOAUIbHAS U
KpPUOTCHHAsl TEXHUKA




Tema Ne8 Xumunueckast
TepMOAMHAMMKA. TOIIMBO U
OCHOBBI TOPEHHUS

Tema Ne9 OcCHOBHBIE MTOHATHUSA
u omnpeneaeHus TEOPUH
TEIUI000MeHa

22

14

10

Tema NelO TerutonpoBoAHOCTB

16

12

11

Tema Nell KoHBeKTHUBHBI
TeroooMeH. OCHOBBI TE€OpUHU
TeriooOMeHa

12

12

12

Tema Nel2 Uznyuenue.

10

10

13

Tema Nel3 Temnonepenaua.
WnTencudukamm
TeTIonepeadn

18

14

14

Tema Nel4 OcHOBEI
MaccooOMeHa.
TemnomaccooOMEHHEIE
YCTpOWCTBA.

12

12

15

Tema Nel 5 [Ipumenenue
TEIUIOTHI B IOKapPHOH OXpaHe u
OXpaHa OKPY’KaIOLEH Cpe/Ibl.
OcHOBBI HEpProcOepeKEHHs U
OCHOBHBIE HAITPaBJICHUS
HKOHOMMH YHEPTOPECYPCOB.
Bropuunsle sHEprerrueckue

pECypCHI.

18

14

KypcoBasi paGora (mpoekr)

3ader ¢ OEHKOM

Hroro

144

10

122

Kypca.

4.3 Conep:kaHue TUCHUIJIMHBI JIA 00yYarOIIUXCS

04HOi popMbI 00yUeHUsI

Tema 1. OcHOBHBIE IOHSITUSA U onpeacjJicHus

Jleknus. Ilpenmer, 3amaum U coxpepkaHuEe Kypca TemioTexHUukH. CBs3p ¢
JIPYTMMH OTPACJIAMHU 3HAHUW. 3HAYEHUE TEIJIOTEXHUYECKUX 3HAHUU ISl COTPYAHHUKOB
noXKapHoOU oxpaHbl. MecTo U poib Kypca B 00IIel crucTeMe MOArOTOBKH CHEIUaINCTOBR
JUIsl OPraHoB M MOAPA3EICHUN NoKapHOU oxpaHbl. CTPyKTypa U METOJMKA U3y4EHUS

Pexomennyemas qureparypa

ocHoBHas [1];
nononHuTeNbHas [1,2]




Tema 2. Cmecu paGouux teJ. TenmoeMKkocTh

IIpakTnueckoe 3ansaTHe. [azoBeie cmecu. TertoemkocTs. BrimonHeHnue
pacueTHo-rpaduueckoit pabotsl «['a3oBbie cMecu. TenmoeMKoCThY.

CamocTosiTesibHass padora. CriocoObl 3a1aHUsI COCTaBa CMECH, COOTHOILICHUS
MEXIy MacCOBBIMH U OOBEMHBIMHU JOJSIMU. BbluncieHue nmapameTpoB COCTOSHUS
CMECH, ONPENEIICHUE KaXyLIEWCd MOJIEKYISPHOM MAacChl M Ta30BOM IMOCTOSHHOU
CMECH, OMPENEIIEHUE MAaPIUAIbHBIX 1aBICHUN KOMIIOHEHTOB.

MaccoBasg, oObeMHass W MOJSIpHAs TEMJIOEMKOCTH. TeIulOeMKOCTh MpHU
MOCTOSSHHBIX 00bEME U JaBJICHUHU. 3aBUCHUMOCThH TEMJIOEMKOCTH OT TeMIeparypbl U
napinenus. CpemHsis M HUCTUHHAS TEIUIOEMKOCTH. DOpMynbl U TaOMUIBI JJIs
onpeneneHus TerioeMkoctel. TenmmoemkocTh cmecu padouux Ten. llonroroBka
OTYeTa MO pPe3yabTaTaM BBINOJHEHHON paboThI.

Pexomennyemasi aureparypa

ocHoBHas [1];

nonoaHutenbHas [1,2]

Tema 3. 3akoHBI TEPMOTUHAMHUKH U TEPMOAMHAMMYECKHE NP OLECChI

Jlekuusa. CyImIHOCTH NEPBOrO 3aKOHA TepMOAMHAMHUKHU. DopmMynupoBka
MEPBOr0 3aKOHA TEPMOJMHAMUKU. AHAJIUTUUECKOE BBIPAXKEHUE IIEPBOr0 3aKOHA
tepmonuHaMuku. OrnpeneneHue paboThl U TEMJIOTHl Yepe3 TEePMOTUHAMHYECCKHE
nmapaMeTpbl COCTOSIHUSI. BHyTpeHHss1 sHeprusa. OJHranbnus. DHTponud. Pv- m Ts-
JMarpaMMbl. YpaBHEHHUE MTEPBOT0O 3aKOHA TEPMOJUHAMUKH JIJIs1 TOTOKA.

CyIIHOCTH BTOPOTO 3aKOoHA TepMOAWHAMUKH. OCHOBHBIE (HOPMYIHUPOBKU
BTOPOr0 3aKOHAa TEPMOAMHAMHKH. TepMOIMHAMHYECKUE LUKJbl TEIJIOBBIX MAIIVH.
[Ipsmbie u oOparHbie 1MKIbL. TepmoguHamuueckuid K.ILJ[. w XxomogunbHBIN
ko3 punment. [ukner KapHo m aHanmm3 wx CBOWCTB. AHAIMTHYECKOE BBIPAKCHHE
BTOPOro 3aKOHA TepMOIMHAMUKH. V3MeHeHre SHTPONUKU B HEOOPaTUMBIX MPOIleccax.
N3meHenue >HTponuu U paboOTOCIOCOOHOCTh M30JUPOBAHHON TepMOIMHAMUYECKON
CUCTEMBL. DKCHPIUsl TEILIOTHI.

OO6mrue MeTonbl MCCIEIOBAHUS MPOIIECCOB U3MEHEHUSI COCTOSHHS paboumx
ten. llonmutponmnele mnpouecchl. (OCHOBHBIE  XapAKTEPUCTUKU  MOIUTPOIHBIX
npoueccoB. WM3o0Opaxenue mpoueccoB B KoopauHatax Pv u TS, OcHoBHBIE
TEPMOJIMHAMUYECKUE TPOILIECChl: HM30XOPHBIM, HM300apHBIA, HM30TEPMUUYECKUNA U
annabaTHBIA — YaCTHBIE CIIy4au MOJIUTPOITHOTO MpoIecca.

TepMmonuHaMuyecKuil aHaIu3 MPOIECCOB B KoMmpeccopax. Knaccudukarms
KOMIIPECCOPOB M MNPHUHIMII WX  JAeucTtBusA.  MHaukaTopHas — auarpaMmma.
U3orepmuueckoe, aguabaTrHOoe M TOJUTPONHOE CXKarue, TNojHas pabora,
3aTpauriBaeMas Ha MPUBOJ KoMIipeccopa. MHoroctyneH4yatoe cxkarue. Mzobpaxenue
B Pv- m Ts- pamarpamMmmax TEpMOIMHAMHYECKUX IPOLECCOB, MNPOTEKAOIMIMUX B
komrpeccopax. HeoOparumoe cxarue. OtHocutenbHbli BHyTpennuin K.ILJI.
KOMIIpeccopa.

JlaGopaTropHasi padora. 3akOoHbl TEPMOAMHAMHKH WU TEPMOAUHAMUYECKHE
npoueccsl « MHOroCTyreH4arbld KOMIIPECCOP».



PexoMenayemasi jureparypa:
ocHoBHas [1];
JnornojgHuTeabHas [1,2]

Tema 4. TepmoauHaMuKa NMOTOKOB

JlaGoparopnass pabora. [[poccenupoBanue ra3zoB u mnapoB. CylIHOCTbH
Ipolecca JpoCCeIupoBaHus U €ro ypaBHeHUe. M3MeHeHne mapaMeTpoB B IIpolecce
npoccenupoBanusi. [lousatue 00 sddexkre Jxoyns-Tomcona. OcobeHHOCTH
JIPOCCENNPOBaHUsl HJEAIBHOTO M peanbHOro razoB. lloHsTue o Temmeparype
WHBEPCHH. YCIIOBHOE HM300pa)KCHHE TpoIlecca IPOCCEIMPOBaHUs B IS- JAUarpamme.
[IpakTHyeckoe UCIOJIb30BaHUE MPOIECCa APOCCEIUPOBAHUS.

CamocrosiTtesibHasi padora. OCHOBHBIC MOJIOKEHUA. YPABHECHUS HCTCUCHUS.
Pacnionaraemast pabora u ckopocth ucTedeHusl. CeKyHAHBIM pacXoi Mpy UCTEUEHUU.
CBsi3b KPUTUUYECKON CKOPOCTHIO UCTEUEHUSI C MECTHOM CKOPOCTBIO PACIPOCTPAHEHUS
3Byka. KpuTuueckoe oTHolIeHHE AaBieHUM. PacyeT CKOPOCTHM HCTEUEHUS W
CEKYHJIHOTO MacCOBOI0 pacxoia Uil KPUTUYECKOTO peXuMa. YCIOBHUS Iepexona
yepe3 KpuThueckyro ckopoctb. Comno JlaBans. Pacuer mnpounecca ucredeHus
BOJISTHOTO IMapa C MOMOIIbI0 IS- AuarpamMmbl. JleHCTBUTEIbHBINA MPOIECC UCTEUCHUS.
TepmonuHamuyeckue TPOLIECCHl B Ta30BbIX YCTAHOBKAX  MOXKAPOTYILIECHHUS.
HcTeuenune raza u3 0anjaoHa OrpaHUYEHHON BMECTHUM OCTH.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nonosHuTeNbHas [1,2]

Tema 5. PeanbHble razol 1 napbl. ®a3oBblie nepexoabl

Jleknusi. CBoiicTBa peanbHbIX Ta3oB. Ilapel. Ilporeccsl mapooOpa3oBanus B
pv- u Ts-nuarpammax. @a3zoBas auarpaMma BemecTB. TepMoarMHAMUYECKUE CBOMCTRA
noBepxHoctu pazgen ¢a3. Ilonsatue 00 ypaBHeHuu ByxkanoBuua-HoBukosa.
VYpaBuenue boromo6oBa-Maiiepa. TepMoauHamMudeckue TaOIUIIBI BOJBI U BOASIHOTO
napa. TepmonuHamudeckue auarpamMmbl PV-, TS- u is- BoasitHOro mapa, JIBYOKHCH
yriepoaa, ¢ppeoHoB. Pacuer TepMoaMHAMUYECKHUX MPOLECCOB U3MEHEHHS! COCTOSTHUS
napa. JKuIKOCTH U mapsl, UCIIOJIb3YEMbIE B YCTAHOBKAX MOXKapoTymeHus. JKuakoctu
U Mapsbl, oOpanjarrecs B TEXHOJIOTHYECKUX YCTaHOBKAaX C MOBBIIIEHHOW MOKapHOU
OIIACHOCTBIO.

['oMoreHHsbIe U reTepOTCHHBIE TEPMOAUHAMUYECKUE CUCTEMBI.
Tepmoannamuyeckoe paBHOBecue. YcioBue (a3zoBoro paBHoBecus. Da3oBbie
nepexonbl. YpaBHenue Knaneiipona-Knaysuyca. VYcroitumBocts (a3. @Da3oBbie
nepexo/ibl MPH OMHAKOBBIX JaBlieHUsAX (a3. dazoBble Mmepexonbl MpU UCKPUBIECHHBIX
IIOBEPXHOCTAX paszeia.

Jlaboparopnasi padora. lccinenoBanne TEpMOAMHAMHUYECKHX MapaMETpPOB
npu (a30BBIX MEpEXo1ax Ha JIMHUKM HACBIIIECHUS KUKOCTb—IIap.

Pexomenayemasi aureparypa:

ocHoBHas [1];



nonojaHutenbHas [1,2]

Tema 6. TepmoanHaAM U4 eCKHA AHAJIN3 TEIJIOTEXHUYECKUX YCTPOUCTB

Jlekuus. [{uknabl nDapoCHIOBBIX YCTAaHOBOK. [IpuHIMNManbHas cxema
MMapoCuiIoBOM ycTaHOBKM. Iluknm PenkuHa u ero wucnonp3oBaHue. BriusHue
HauyaJbHbIX M KOHEYHbIX mnapameTpoB Ha Tepmuueckui K.IL.J[. nukmna PenkuHa.
N3o6paxenue mukia Pv-, Ts- u is- nuarpammax. [IyTu mOBBIIIEHUS YKOHOMUYHOCTH
MapOCUJIOBBIX YCTaHOBOK. TerodukanmoHHbii nuki. [loHsATHE O HMUKIAX aTOMHBIX
CUJIOBBIX YCTAHOBOK.

[Huxnel aBurarenet BHyTpenHero cropanusi (.B.C.). Ilpunuun npeictBus
nopirHeBbiX J[.B.C. [ukiabl ¢ U30XOpHBIM W M300apHBIM MOJABOAOM Teruia. [{uki co
CMEIIaHHBIM TOABOAOM TemaoThl. M3o0paxenue mukioB B Pv- u Ts- nuarpammax.
Tepmuueckue u skcepruueckue K.ILJ. mukino [.B.C. CpaBHUTEILHBIA aHaIU3
TepmonrnHaMuyeckux nukion J1.B.C.

[{UKIIBI yCTAHOBOK JIsl TA30BOJSTHOTO TYIIEHUS MOXKAPOB.

[{ukapl  XOJMOMMJIBHBIX  YCTAaHOBOK.  XOJOAWIbHBIM  KOI(QPUIIMEHT U
XOJIOAONPOU3BOAUTEIBHOCTh. [[UKIT mapoBoM ©  BO3AYIIHOW KOMIIPECCOPHOM
XOJIOAWIbHON ycTaHOBKH. [loHsiTHE 00 aOCOpPOIMOHHBIX U MAPOIKEKTOPHBIX
XOJIONWJIBHBIX YCTaHOBKaX. TepmoTpancdopMaTopsl.

JlaGoparopHass paOora. Iluxubl [BuUrareneii BHYTPEHHETO CrOpaHUs,
«TepMoaMHAMUYECKUM pacyeT IIUKIIA IBUTATENSI BHYTPEHHETO CTOPAHUA.

Pexomennyemasi aureparypa:

ocHoBHas [1];

nonoaHutenbHas [1,2]

Tema 7. Tenorenepupyrwiue yCTpoOicCTBa, X0J0AMJIbHAS U KPUOICHHAsA
TeXHHKA

JlaGoparopHasi paOora. /[[Burarenn BHYTPEHHEro CcropaHus. TemnnaoBble
eKTpocTaHMU. (OCHOBHBIE TIOJIOKEHHUSI pacueTa TEIJIOCWIOBBIX YCTPOMCTB.
du3nyeckas CylHOCTb MPOILECCOB OXJIAKICHHUS.

CamocrtosiTeibHass paGora. OOm@as XapaKTepUCTHKA  TEMIOCUIOBBIX
YCTAaHOBOK. TE€XHOJIOTMYECKUE MPOMBIIIJICHHBIE Tedu. [IpOoMBIIIIEHHbIE KOTEIbHBIE
yctanoBkH. [lapoBbie W ra3oBbie TypOWHBL. OCHOBBI TONYYEHHsS] MCKYCCTBEHHOTO
xonona. Kraccudukanusi XOMOAWIBHBIX MAIIMH ¥ YCTAHOBOK. XOJIOAWJIbHBIC
arperarbl U UX OCHOBHBIE XapaKTEPUCTUKU. XOJIOJOIPOU3BOAUTEIBHOCTh YCTAHOBKH.
OCHOBBI KPUOT€HHON TEXHUKHU. Bo3myxopazgenuTesibHble YCTAaHOBKHU. [ 'elueBbie U
BOJOPOAHBIE CHUCTEMBL. CHCTEMBl XPaHEHUSI WU TPAHCIOPTUPOBKU KPHUOTEHHBIX
BELIECTB.

Pexomennyemas squreparypa:

ocHoBHas [1];

JnononHuTeNbHas [1,2]



Tema 8. Xumnueckasi TepMoIMHAMHUKA. TONJIMBO M OCHOBBI FOP €HUSI

JlaGoparopnas pabGora. Terora cropanus. OCHOBHBIE TOJOXKEHUS TEOPUU
ropeaus. OCOOCHHOCTH CXKUTAHUS TBEPIOTO, JKUIKOTO M Ta3000pa3HBIX TOILIMB U
pacueT TEOPETHYECKH HEOOXOJUMOIro KOJIMYECTBA BO3AYyXa MJsi UX CHKUTAHUS.
Koadpdpuument wu3bwbiTka Bozayxa. CoctaB 00beM  TPOAYKTOB  CrOpaHMS.
Teoperndeckas TeMmnepaTypa ropeHus.

CamocrositesibHast padora. Tepmoxumus. 3axkoH Iecca. VYpaBHeHus
Kupxroda. Xumudeckoe paBHOBeCHE M BTOPOM 3akOH TepMmoauHaMuku. KoHcTaHTa
PaBHOBECHS M CTENEHb auccouranuu. TemnsmoBoi 3akoH HepHcTta. Buabl TomnmBa u
ux xapakrepuctuku. Knaccudukanus tormp. TBepaoe, KuIKOe U ra3000pasHoOe
TOIUIMBO U X XapaKTEPUCTUKU. DIEMEHTAPHBIN COCTAB TOILJIMBA.

Pexomennyemas aureparypa:

ocHoBHas [1];

nononHuTenbHas [1,2]

Tema 9. OcHOBHBIC NIOHATHS U ONPeEAEJICHUS] TEOPUH TEII000MeHa

Jlexknusa. [IpenMer u 3a1aun Teopun TeriooOMeHa. 3HaYCHHUE TEIIOOOMEHa B
MPOMBIIUIEHHBIX Mporeccax. OCHOBHbIC MOHATUSA U omnpeaeneHus. Buasl nepenoca
TEIUIOTBI:  TEIUIONPOBOJHOCTh, KOHBEKIMS W  u3nydyeHue. 3akoH Dypee.
Koa¢ddunneHnt tenaonpoBogHOCTH.

Peliennie ypaBHEHUs TEIJIONPOBOAHOCTU JJIsI OJJHOCJIOMHON M MHOTOCJIONHON
IUIOCKOW ¥ IUJIUHAPUYECKON CTEHOK.

PacueTr TemmeparypHOTo Mojsi CTEHKH ¢ YYETOM 3aBUCHUMOCTH Kod(dduiineHTta
TEIJIONPOBOAHOCTH OT TEMIIEPATYPHI.

IIpakTHuyeckoe 3aHsiTHe. TEmIONPOBOAHOCTH OJHO- W  MHOTOCIOWMHBIX
IJIOCKUX U IMUWIMHAPUYECKUX CTEHOK. BhIMoHeHne pacueTHO-Tpaduueckoit padboThl
«CraunoHapHas TEMJIONPOBOAHOCTh.

CamocrositesibHast  padora. llonroroBka oruera 1o  pe3ynbTaram
BBITIOJTHEHHOUN paOOTHI.

Pexomennyemas aureparypa:

ocHoBHas [1,2];

JIOTTOJTHUTEIbHAs [1].

Tema 10. TeruionpoBOAHOCTH

Jleknusi. JluddepenuuanbHoe ypaBHEHUE TEMJIONPOBOAHOCTH. YCIOBUE
ogHo3HauHOCTU. Koad puimeHnT TeMneparyponpoBOIHOCTH.

TennonpoBOOHOCT, TMpU HECTAIMOHApPHOM pexkume. HecranmonapHbii
IpolecC  TEIUIONPOBOAHOCTH. MeTonbsl  pemieHus  3aJad  HeCcTalMOHApHOU
TEIUIONPOBOAHOCTH: METOJl pa3leNieHHs] TMEPEMEHHBIX, METOJ HHTErPajlbHOIO
npeoOpaszoBanusi Dypse, metoy Jlannaca. Meton KOHEUHBIX pa3HOCTEH.

OxnaxkaeHre (HarpeBaHWe) HEOrPaHMYEHHOM IMJIACTHHBI, UWJIMHApPA W IIapa
IIPU TPAHUYHBIX YCJIOBUAX IEPBOTO, BTOPOro, TPeThero poxa. HectanuonapHslil



MpollecC  TEIJIONMPOBOAHOCTH B  TejlaX KOHEUHBIX pa3mMepoB. PerymsphHbie
PEKUMBI.

JladopaTopnasi padora. dusmueckre 0COOEHHOCTH MPOIECCOB HAarpeBaHUs
CTPOUTENILHBIX KOHCTPYKIIMM M TEXHOJOTMYECKOro OOOpyldOBaHUS Ha MOXKape.
HcnbiTanust CTpOUTENBHBIX KOHCTPYKIUM B MEYaX.

CamocrositesibHasi  padora. IloarotroBka oryera 1O  pe3yibTaram
BBITIOJTHEHHOM paOOTHI.

Pexomenayemasi aureparypa:

ocHoBHas [1,2];

JonojgHuTeapHas [1].

Tema 11. KonBekTuBHBIN Tem1000MeH. OCHOBBI TEOPHUH TENJI000MEHA.

Jlekmusi. OCHOBHBIE IOHATHUS U OTpeeeHus. YpaBHenue Hprotona-Puxmana.
Koapdumument tennoornaun. [Auddepenunansupie ypaBHEHUS TeNIo0OMeHa:
ypaBHeHHe  JBWKeHUs  Bsa3kod  kuakoctw  (HaBwe-Crokca),  ypaBHeHuHe
TEIUIONPOBOIHOCTH VISl TTOTOKA JBMKYIICHCS KUAKOCTH, YpaBHEHHE TEIUIOOTAAYH Ha
rpanuiie nortoka U creHku (buo-Oypbe), ypaBHEHHUE HEpPA3PHIBHOCTU. YCIIOBUE
OHO3HAYHOCTU K Au(epeHIInalbHbIM ypaBHEHUSIM KOHBEKTHBHOIO TEIIOOOMEHA.
OcCHOBHbBIE TIOJIOKEHHSI TEOPUM TMOTrpaHUYHOro cios. MccnemoBanue TemiooTnaquu
METOAAMH MMOIPAaHUYHOTO CIIOSL.

OcHoBbl Teopun 1onoOus. OCHOBHBIC ONpENCIeHUs. YCIOBUS TOM00US
busnueckux spneHuil. [IpeodpazoBanus momobus. Yucna nonodusi. KpurepuanbHoie
ypaBHeHUsd. DU3UUECKUN  CMBICII  OCHOBHBIX 4HcCed  moaoous. Metonsl
MonenupoBaHus. [IoHATUS 0 MaTeMaTHYeCKOM MOJIEIMPOBAHUH.

Temnoornaya npu CBOOOJHOM JABMIXKEHMHM JKMAKOCTH. Teruoorngada B
HEOTPAaHUYEHHOM  00BEME: JaMuHapHas ©W  TypOyJNeHTHass KOHBEKIUS Y
BEPTUKAJIBHBIX MOBEPXHOCTEW. Temnoormaya Ha TOPU3OHTAIBHOM  IIJIOCKOM
MOBEPXHOCTH B HEOTPAHMUYEHHOM NPOCTpaHCTBE. TemnooTnadya TOPU3O0HTAIBHO
pPacmoJIOKEHHOT0 IUJIMHApa B HeorpaHudueHHoM o00béMe. KpurepuanbHbie
ypaBHeHUs. Tenaoo0MeH npu cBOOOAHON KOHBEKIIMU B 3aMKHYThIX 00bEMax. Pacuer
TETJIOOT/IaY1 Yepe3 TOHKHUE MPOCIONKH KUIKOCTH U Ta3a.

TeriooTnaya mpu BBIHYXKACHHOM TEUEHUU KUJKOCTH B TpyOax; TEMI00TAa4ya
0py JaMUHAPHOM M TypOYJIE€HTHOM TEYEHUU >KHUAKOCTEH B TpyOax; pacueTHbIC
ypaBHEHHUsI ogo0usl.

TeriooTnaya mnpu BBIHYXKIEHHOM JBWXKEHHUU CpeAbl. TenjaooOMeH mpu
JBUKEHUU KUJKOCTEH BIOJb MIOCKOW MOBEPXHOCTH; TEIIOOTIa4a MPHU JIAMHUHAPHOM
U TypOyJE€HTHOM NOTPAaHUYHOM CJIO€; pPELICHUE 3aJad METOJOM TEOpPUHU MOJ00US;
KpUTEpUAIIbHBIC YPaBHCHHUS.

JlaGopaTropnass padGora. TermooOMeH NpuU €CTECTBEHHOW KOHBEKIIHM.
TernooOMeH Npu BHIHYXIEHHONW KOHBEKIIMH, « KOHBEKTUBHBIN TEMI00OMEH».

CamocTosiTesibHasi padora. [loAroToBKa 0TYETOB MO BHIIIOJHEHHBIM padoTaMm.

Pexomennyemasi aureparypa:

ocHoBHas [1,2];



JlonoHuTebHas [1].

Tema 12. U3n1yueHue

Jlekmusi. OOmMie TOHSATUS W OMpPENENICHUs; TEIIOBOM OajlaHC JIy4HCTOTrO
TEIJI000MeHa. 3aKOHbl TEIUIOBOIO M3JTydeHHs. TennooOMeH H3JTyuYeHHEM MEXIY
TeIaMHu, PA3ACICHHBIMU MPO3PAYHON  cpenoi; Ko3PPUUHUEHT OOIYyYEHHOCTH;
TEIJIOOOMEH H3JIYyYeHHEeM MEXKAy TellaMu, MPOU3BOJIBHO PACIOI0KEHHBIMA B
MpPOCTpPAHCTBE. 3ammTa OT u3nyudeHus. W3mydenue razoB. Usnydenuwe dakena
IJIaMEHU Npu mnoxkape. Pacuer 0e30macHbIX B MOXapHOM OTHOIIEHUU PACCTOSHUM U
AKPAHHOW 3alUTHl OT TEIUIOBOrO M3NydeHus. Pacuer TeriooOMeHa HU3IydyeHHUEM B
MOTJIOMIAOIIEH U M3Nydaromen cpeae. JIlyducToiil TemiIooOMeH MEeXIy orpaxiaeHueM
Y HAXOJISIENCS BHYTPHU HETO BBICOKOTEMIIEPATYPHOU Ia30BOU CPEIIOM.

PanuaninoHHO-KOHBEKTUBHBIM W paguallMOHHO-KOHJIYKTUBHBIN TEITI000MEH
npu OONBIION ONTHYECKOW TONIIMHE cpeabl. KpuTepuu paauariioHHOTO TOa00us.
TernooOMeH orpaxaaromux KOHCTPYKIIUA MPU TTOXKApEe B ITOM ILEHUU.

I[IpakTuyeckoe 3anaTHe. Pacuer Oe30macHbIX B MOXKAPHOM OTHOIIECHUU
PACCTOSIHUM M SKPAHHOMW 3aIMTHI OT TEIUIOBOTO M3JIy4YeHHUs. BhIOIHEHHE pacyeTHO-
rpaduueckoil paboThl «JIyducThiid TETII00OMEH Y.

CamocrosTenbHas padora. [lonroroBka oryera 1o BhIIOJIHEHHOM padoTe.

Pexomennyemasi aureparypa:

ocHoBHas [1,2];

JOnoNHUTENbHAS [1].

Tema 13. Temutonepenaya. UureHcupukanuu Temnaoneperadyu

Jlexums. Haznauenue, kiaccuuiaiuss 1 cXemMbl TENJIOOOMEHHBIX araparoB.
OCHOBHBIE MOJOXKEHUS TENJIOBOIO pacyeTa TEIIOOOMEHHBIX allllaparoB. YpaBHEHHE
TEIIONEPENaYH.

IIpakTH4eckoe 3ansaTHe. Terionepenaya yepes MIOCKYI0, HUINHIPUYECKYIO,
chepuueckyto u opeOpéHHyro creHku. Ilyrm wuHTeHcudukanuu mpolecca
teronepenadu. TenmoBas wu3onsuusa. BpiOop Marepuana TENIOBOM H3OJISALIMH.
Huddepennmanbabie ypaBHEHUS TEIJIOMAaccOOOMEHa.

CamocrosiTeibHasi padora. PaGora c¢ BupryansHeiM YMK B pexume
CaMOKOHTPOJIA 110 TEME JIEKIINH.

Pexomenayemas aureparypa:

ocHoBHas [1,2];

JonoNHUTENbHA [1].

Tema 14. OcHoBbI MaccooOMeHa. TensioMaccooOMeHHBbIE YCTPOIiCTBA.

I[IpakTuueckoe 3ansaTHe. Teronepenadya. BreimogHenue  pacyeTHO-
rpaduueckoit padboTsl « TenmooOMeHHBIH anmapar.

CamocrositesibHast  paGora. OCHOBHBIE TIOHSATUS UM OIPEICIICHUS.
Konnentpanuonnas auddysus. Tepmo- u 6aponuddysusa. KonsexkruHas nuddysusi.
Huddepennuansubie ypaBHeHUs TeriomaccooOmena. Juddysuonnsie kpurepuu



nono6usi. Kpurepuanbubie ypaBHenus. Pacuer TemiomaccooOMeHa B BO3AyXEe Mpu
€ro BBIHYXJEHHOM MU CBOOOJHOM JBM)KEHHMH. TemioMaccooOMEH Mpu HCHapeHUu
JIETKOBOCIIIAMEHSIOIIUXCA U TOPIOYUX JKUIAKOcTel. OleHKa MOXKapHOW ONaCHOCTH
00pa3yroIKXcs MapoBO3AYIIHBIX CMeCel B TOMEIICHUSX.

Hasnauenwne, knaccudukamus 1 cxeMbl TEIIIOOOMEHHBIX anmnaparoB. [IpuHImm
pacyeTa TEII0OOOMEHHBIX amnmapatoB. KOHCTPYKTHUBHBIM W MOBEPOUYHBIM TEIJIOBBIE
pacueThl TEMJI000MEHHBIX amnmaparoB. CpeaHuit temmnepaTypHblii Harmop. OCHOBBI
TUAPOAMHAMUYECKOTO0 pacyeTa TeIIOOOMEHHBIX ammaparoB. Pacuer Temmeparyp
TEIJIOHOCUTEJIEH Ha BBIXOJE U3 allapara IpHU OI[€HKe 0e30MacHbIX yCIOBUUN paboOTHI.
[TonroroBka oryera 1Mo BBIMOIHEHHOM pabore.

Pexomennyemasi aureparypa:

ocHoBHas [1,2];

JlonoHuTeNbHas [1].

Tema 15. IIpumeHeHHMe TemJIOTHI B IOKAPHOH OXpaHe M OXPaHa
okpyxawuieit cpeabl. OCHOBBI JHeprocéepe:keHusi 1 OCHOBHbIC HaINpPaBJICHUSA
IKOHOMMH IHEPropecypcos. BropuuHbie 3HepreTudeckue pecypchbl

I[IpakTuueckoe 3aHsaTHe. BTopuuHble sHepreTudeckue pecypcsl (BOP).
O6mme monoxkenuss u kinaccuukanmus BOP. Poms BOP B TOomnmmBo wm
teronorpedaeHuu. Mcrounnku BOP u ux ncnonp3oBanue.

CamocrosiTesibHass padora. OCHOBHBIE MOTPEOUTENN TEIIIOTHL. DIEMEHTHI
CYIIUJILHOW YCTAaHOBKM. THIIBI CYIIMJIBHBIX YCTAaHOBOK. TemuioBod OanaHc
CYLIMJIBHOM YCTAHOBKM M OIpPEIEICHHE €€ pa3MepoB. TEeXHUKO-IKOHOMHUYECKHE
MOKA3aTel CYLIUJIOK.

[IpoOnema 3amMTHI OKPYXKAKOIIEH cpeabl OT BBIOpOCAa MPOAYKTOB TOPEHUSI.
XapakTepUCTUKU OCHOBHBIX 3arpsA3HSAIOIIMX BeliecTB. OCHOBHBIE METOABI OYMCTKHU
MPOJYKTOB TOPEHUS OT BPEAHBIX BHIOPOCOB.

OCHOBHBIE  HampaBJICHUST  JKOHOMUHM  dHepropecypcoB.  lloBblieHue
3((PEKTUBHOCTH DHEPreTUYECKOTO W HHEPrOMCIONb3YIOWEro  000pydOBaHUS.
CHMXEHHE SHEPronoTephb, COBEPIICHCTBOBAHME y4e€Ta W HOPMHUPOBAHUE pacxoja
sHepropecypcoB. Pabora ¢ BupryansabeiM Y MK B pexnMe caMOKOHTPOIS.

Pexomenayemas ureparypa:

ocnoBHas [1,2];

JonojHuTeabHas [1].

1Jis1 3204HOM GopMBbI 00y eHUsI
Tema 1. OcHOBHbIE NOHATHS U OMPeIeTeHUA
Jleknus. IlpenMer, 3amaum u copepkaHue Kypca TemloTexHUukH. CBsA3p ¢
JPYTUMHU OTPACJIIMH 3HAaHWN. 3HAYE€HUE TEIUIOTEXHUYECKUX 3HAaHUM U COTPYIHUKOB
MoXKapHOU oxpaHbl. MecTo U poiib Kypca B 00111el ccTeMe MOATOTOBKH CIICIUAIICTOB
JUIsL OPraHoOB M MOAPA3AEICHUN NoXKapHOU oxpaHbl. CTpyKTypa U METOMKA M3y4EHUs



Kypca.
CamocrositesibHasi pabora. Ilpenmer TepMOIMHAMHKA W €€ METOIBI.

Tepmonunamuyeckass cucrtema. OCHOBHBIE MMapaMeTpbl COCTOsHMS. PaBHOBeCHOE U
HEPABHOBECHOE COCTOSIHHE. YPaBHEHUS COCTOSHUSA. PAaBHOBECHBIE 1 HEPABHOBECHBIE
COCTOAHUA. TepMOAUHAMHYECKUN Tpouecc. PaBHOBECHBIE W HEPABHOBECHBIE
nporecchl. O6paTuMple 1 HEOOPATHUMBIE ITPOILE CCHI.

Pexomenayemasi aureparypa

ocHOBHas [1];

JonosHuTenbHas [1,2].

Tema 2. Cmecu paGouux teJ. TenmoeMKkocTb

CamocrosnTenbHas padora. CriocoObl 3a/laHHs COCTaBa CMECH, COOTHOILICHUS
MEXIy MacCOBBIMU M OOBEMHBIMH JOJSIMU. BbluncieHue mapaMeTpoB COCTOSHUS
CMECH, OMNPENEICHUE KaXyIEWCd MOJIEKYISPHOM MAacChl M Ta30BOM MOCTOSHHOU
CMECH, OIIPENEICHUE NMAPIUATIbHBIX JABJICHUNA KOMIIOHEHTOB.

MaccoBasg, oObeMHass ¥ MOJSIpHAs TEMJIOEMKOCTH. TeIIoeMKOCTh MpHu
MOCTOSSHHBIX 00BbEME U JaBJICHUHU. 3aBUCHUMOCThH TEMJIOEMKOCTH OT TeMIeparypbl U
napinenus. CpemHsis WM HUCTUHHAS TEIUIOEMKOCTH. DOpMynbl U TaOMUIBI IS
onpeneneHus TerioeMkoctel. TenmoemkocTh cMmecu paboumx Ten. IlonroroBka
OT4eTa MO Pe3yabTaTaM BBIMOJHEHHON PaboTHI.

Pexomennyemas qureparypa

ocHoBHas [1];

nononHuTenbHas [1,2].

Tema 3. 3ak0oHBI TEPMOTUHAMHUKHU M TEPMOAMHAMHYECKHE P OLE CChI

CamocrositesibHasi padora. CylniHOCTh MEPBOTO 3aKOHA TEPMOAUHAMUKH.
@opMynupoBKa MEPBOr0 3aKOHA TEPMOJMHAMHUKH. AHAJIUTUYECKOE BBIPAKEHUE
NepBOro 3akoHa TepMoauHaMuku. OmpenerneHnne padOThl W TEIIOTHI  Yepes
TEPMOAMHAMUYECKHAE MAPAMETPbl COCTOSIHUS. BHYTpEHHsIE SHeprus. OHTAJIbOUSL.
Ontponus. Pv- u TS- nuarpamMmmel. YpaBHEHUE NEPBOTO 3aKOHA TEPMOAUHAMUKH J1JIS
MOTOKA.

CyIHOCTh BTOpPOro 3akoHa TepMoauHaMuKUd. OcCHOBHBIE (HOPMYIUPOBKU
BTOPOr0 3aKOHAa TEPMOAMHAMHKH. TepMOIMHAMHYECKHE LUKJIbI TEIJIOBBIX MAILVH.
[Ipsmbie u oOparHbie 1MKIbL. TepmoguHamuueckuit K.ILJ[. u XxomogunbHbIN
ko3P unment. [ukner KapHo m aHanmu3 ux CBOWCTB. AHAIMTHUYECKOE BBIPAKCHUE
BTOPOT'0 3aKOHA TepMOIMHAMUKH. V3MeHeHrne SHTPONUH B HEOOPaTUMBIX MPOIleccax.
N3meHenue 3HTponuu U padOTOCIMOCOOHOCTh M30JMPOBAHHON TepMOIAMHAMUYECKON
CUCTEMBI. DKCIPrUs TEIIOTHI.

OO0mue MeTonbl HMCCIEIOBAHUS TMPOIECCOB M3MEHEHHUs COCTOSIHUS pabouux
ten. llomutponmnble mnpouecchl. (OCHOBHBIE  XapAaKTEPUCTUKU  MOJUTPOIHBIX
npoieccoB. M3oOpaxenue mpoieccoB B koopauHatax Pv u TS, OcHoBHBIE
TEPMOJIMHAMUYECKUE TIPOIIECChl: HW30XOPHBIM, HW300apHBIA, HM30TCPMUUECKUNA U
annabaTHBIA — YaCTHBIE CIy4au MOJIUTPOIHOTO MpoIecca.

TepmonuHamMuyecKuil aHaIM3 MPOIECCOB B KoMmpeccopax. Knaccudukanus



KOMIIPECCOPOB M MNPUHIMII WX  JAeicTBUA.  MHAukaTopHas  auarpaMmma.
Uzorepmuueckoe, agumabaTHoe M TOJUTPOMHOE CXKarue, ToiHas pabora,
3aTpayriBaeMas Ha MPHUBOJ KoMIlpeccopa. MHoroctyneHuyaroe cxarue. M3o0paxxenue
B Pv- m Ts- naumarpamMmmax TEepMOIMHAMHYECKUX TMPOLECCOB, MNPOTEKAIOIINX B
kommnpeccopax. Heobparumoe cxarue. OtHocutenbHbii BHyTpeHHuit K.ILJI.
KOMIIpeccopa.

Pexomenayemasi aureparypa:

ocHOBHas [1];

JonosHuTenbHas [1,2].

Tema 4. TepmoauHAMHUKA IOTOKOB

CamocrosiTtesibHasi padora. OCHOBHBIEC MOJIOKEHUSA. YPABHECHUS HCTCUCHUS.
Pacnionaraemast pabora u ckopocth ucTedeHusl. CeKyHAHBIM pacXoi Mpy UCTEUEHUU.
CBsi3b KPUTUUYECKON CKOPOCTHIO UCTEUEHUSI C MECTHOM CKOPOCTBIO PACIPOCTPAHEHUS
3Byka. KpuTuueckoe OTHOIIEHHWE JAaBlIeHW. Pacder CKOpOCTH HCTEYECHUS U
CEKYHJIHOTO MacCOBOI0 pacxoia Uil KPUTUYECKOTO peXuMa. YCIOBHUS Iepexona
yepe3 KpuThueckyro ckopoctb. Comno JlaBans. Pacuer mnpounecca ucredeHus
BOJISTHOTO IMapa C MOMOIIbI0 IS- AuarpamMmbl. JleHCTBUTEIbHBINA MPOIECC UCTEUCHUS.
TepMoguHamMuyeCcKhe MPOLECCHI B Ta30BbIX YCTAHOBKAX  IMOXKAapPOTYIICHUS.
Hcreyenue raza u3 6aioHa orpaHMueHHON BMECTHM OCTH.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nononHuTenbHas [1,2].

Tema 5. PeanbHble razol 1 napbl. ®a3oBble nepexoabl

CamocrositesbHasi padora. CpoiicTBa peanbHbIX ra3oB. I[lapsl. IIpoueccsl
napoobpazoBaHusi B pv- U Ts-gumarpammax. DazoBas pguarpamMma BEIIECTB.
Tepmonunamuyeckue cBOMCTBa moBepxHOCTH pasznen (a3. [lonarue o6 ypaBHeHUU
BykanoBuua-HoBukoBa. VYpaBhHenune borono6oBa-Maitepa. TepMmogmHaMuuecKkue
TaOaUIBl BOJABI M BOASHOrO mapa. TepMonuHamuueckue guarpammbl Pv-, TS- u is-
BOISIHOTO Tapa, JABYOKHCH Yyriepona, (peoHoB. PacdueT TepMoauHAMHYECKHUX
MPOLIECCOB M3MEHEHHsI COCTOSHMS mapa. JKUAKOCTM W mapbl, HCHOIb3YEMbIE B
yCTaHOBKax  mnoxaporymeHus. JKuakoctu u mapbel, oOpamjaromuecs B
TEXHOJIOTHYECKUX YCTAHOBKAX C MOBBIIIEHHON MTOXXAPHOU OMaCHOCTHIO.

['oMoreHHbIE u reTEPOTCHHBIE TEPMOANHAMUYECKHUE CUCTEMBI.
TepmonuHamuueckoe paBHOBecue. YcioBue ¢a3oBoro paBHoBecus. Da3oBbie
nepexonbl. YpaBHeHue Kunaneipona-Knaysuyca. VYcroiuuBocth ¢a3. DazoBbie
MepeXo/Ibl PU OIMHAKOBBIX JaBIeHUAX (pa3. Da30Bbie MEPEXOabl MPU UCKPUBIICHHBIX
MOBEPXHOCTSX pa3zaena.

PexoMmenayemas iureparypa:

ocHOBHas [1];

nononHuTenbHas [1,2].



Tema 6. TepmonuHaMU4YeCKUIT AHAIN3 TEMJIOTEXHUYECKHUX YCTPOMCTB

CamocrosiTeIbHASA paodora. [uxsl apO CHUIIOBBIX YCTaHOBOK.
[IpuHuunuanpHas CcXeMa N[apoCWIOBOM yCTaHOBKW. Ilukn PeHkuHa wu  ero
WCIIONIb30BaHKUE. BiMsHME HadyalbHBIX M KOHEYHBIX MapaMETPOB Ha TEPMHUUYECKUN
K.ILA. nukna Penkuna. M3obpaxenue mukia Pv-, TS- u is- nguarpammax. Ilytu
MOBBIIIEHUS] YKOHOMUYHOCTH MapOCUIIOBBIX YCTAHOBOK. TemIo(pUKalMOHHBIA UKL
[TonsiTE O IIUKJIaX ATOMHBIX CUJIOBBIX YCTaHOBOK.

[uknel nBurareneit BHyTpeHHero cropanus ([.B.C.). Ilpunuun neiictBus
nopuHeBbix [.B.C. Llukiasl ¢ ©30XOpHBIM M M300apHBIM NoBOAOM Teruia. L{uki co
CMEIIaHHBIM TOIBOJAOM TeraoThl. M3o00paxkenue mukioB B Pv- u Ts- nuarpammax.
Tepmuueckne u skcepruueckne K.JILJ. mukmoB J[.B.C. CpaBHUTENbHBINA aHaIU3
TepmonrnHaMmuueckux nukiios J1.B.C.

[{UKIBI yCTAHOBOK JJIsl TA30BOJSTHOTO TYIIEHUS OXKAPOB.

[{ukapl  XOMOMWUIIBHBIX  yYCTAHOBOK.  XOJOAWIBHBIM  KO3PGUIMEHT U
XOJIOAOMPOU3BOMUTENBHOCTh. [lUKIT mapoBoM W  BO3AYIIHOM KOMIIPECCOPHOU
XONoAWAbHOM ycTaHOBKH. [loHsiTie 00 aOCOpOIMOHHBIX U MAPOIKEKTOPHBIX
XOJIONWJIBHBIX YCTaHOBKaX. TepmoTpancdopMaTophl.

PexoMenayemas iureparypa:

ocHOBHas [1];

JornojaHuTeapHas [1,2].

Tema 7. TenoreHepupyrwiue yCTpOMCTBA, XOJO0AMJIbHAS U KPUOICHHAasA
TeXHHKA

CamocrtonTebHass padora. OOm@as XapaKTEepUCTHKA  TEMJIOCHIOBBIX
YCTAHOBOK. TE€XHONOrMYEeCKHE MPOMBILIIEHHBIE Medd. [IpOoMBINITIEHHBIE KOTEJIbHBIE
yctanoBkH. [lapoBbie U ra3oBbie TypOuUHBI. OCHOBBI TMOJTYYEHHS] UCKYCCTBEHHOTO
xonona. Kraccudukanusi XONMOAWIBHBIX MAIIMH ¥ YCTAHOBOK. XOJIOAWJIbHBIC
arperarbl 1 ©X OCHOBHBIE XapaKT€PUCTUKHU. XO0JO0J0MPOU3BOAUTENBHOCTh YCTAHOBKH.
OCHOBBI KPUOT€HHON TEXHUKHU. Bo3myxopasgenuTesbHblE YCTAHOBKHU. | enueBble U
BOJOPOAHBIE CHUCTEMBbL. CHCTEMBl XpaHEHUSI WU TPAHCIOPTUPOBKU KPUOTEHHBIX
BELIECTB.

Pexomennyemas aureparypa:

ocHOBHas [1];

JononHuTenbHas [1,2].

Tema 8. Xumnueckass TepMoruHaMuKa. TONJIMBO U OCHOBBI IO eHUA

CamocroaTenpHas padora. Teruora cropaHusa. OCHOBHBIE TOJIOKECHUS
Teopun ropeHus. OCOOEHHOCTH C)KUTAHUS TBEPAOIO, >KMJIKOIO M Ta3000pa3HBIX
TOIUTUB M pacueT TEeOPeTUYECKH HEOoOXOIUMOro KOJIUYEeCTBAa BO3dyXa I UX
cxuranus. Koadduuuent nzbpiTka Bozayxa. CoctaB 00beM MPOIYKTOB CrOpPaHHMS.
Teopernueckas Temneparypa TOpeHHUs..



Tepmoxumusi. 3akoH ['ecca. YpaBuenusi Kupxroda. Xumuueckoe paBHOBECUE U
BTOPOM 3aKOH TepMoauHaMuku. KOHCTaHTa paBHOBECHUS U CTENEHb JUCCOLUALMUU.
TenmoBoit 3akon Hepucra. Buasl TormBa u ux xapakrepucTuku. Kimaccudukaius
ToruUB. TBepmoe, KUIKOE U Ta3000pa3HOE TOMIMBO M WX XaPaKTEPUCTUKH.
DneMeHTapHbIN COCTaB TOILIMBA.

Pexomenayemas aureparypa:

ocHOBHas [1];

nononHuTenbHas [1,2].

Tema 9. OcHOBHBIC TOHATHSA U ONPeENAEICHUA TEOPHH TEIJI000MEHA

Jlekums. Ilpenqmer u 3ampaun Teopun TersooOMeHa. 3HaueHUE TEII000OMEHa B
MPOMBINUIEHHBIX mporeccax. OCHOBHbIE MOHATUS U OmnpeaenceHus. Buasl nepenoca
TEIUIOTHI:  TEIUIONPOBOJHOCTh, KOHBEKIMS W u3iaydyeHue. 3akoH Dypee.
Koa¢pduumeHnt tenaonpoBogHOCTH.

Pewienne ypaBHEHUS TEIUIONPOBOAHOCTU JJI OJHOCIOMHOW M MHOT'OCIIOMHOU
IJIOCKOM Y IUJIMHIPUYECKOM CTEHOK.

Pacuer TeMnepaTypHOTo Mojisi CTEHKU C YY€TOM 3aBHCHUMOCTH KO3 HIIMeHTa
TEIJIONPOBOAHOCTU OT TEMIEPATYPHI.

IIpakTHyeckoe 3aHsATHe. TENIONPOBOAHOCTH OAHO- W MHOTOCJIOWHBIX
IUIOCKUX M IWIMHIPUYECKUX CTEHOK. BhImomHeHue pacueTrHo-Tpaduyueckoit padboTsl
«CranuoHapHas TEIIONPOBOIHOCTHY.

CamocrositesibHast  padora. IloaroroBka oryera 1o — pe3yibraram
BBITIOJIHCHHOUW pa0OTHI.

Pexomenayemasi aureparypa:

ocHoBHas [1,2];

JnonojgHuTenbHas [1].

Tema 10. TeruionpoBogHOCTH

JlaGopaTropnasi pa6ora. TerionpoBOJHOCTh MPHU HECTALIMOHAPHOM PEKHUME.
Hecranuonapubsli  mpouecc  TEIUIONPOBOAHOCTH.  Meroasl  pemeHus — 3a7ad
HECTAlMOHAPHOM TEMJIONPOBOJHOCTU: METOJ PA3ACICHUsS NEPEMEHHBIX, METOL
UHTETpaJIbHOTO mpeoOpa3zoBanuss Dypwe, Meton Jlammaca. MeToa KOHEUHBIX
pasHoctei. JmdbdepeHumanpbHoe  ypaBHEHHE  TEIIONPOBOJHOCTH.  YCIOBHE
ogHo3HadyHOCTU. KoadpummeHT TemMmneparyponpoBOIHOCTH.

CamocTosiTe1bHas1 padora.

OxJyaxkienne (HarpeBaHWe) HEOTPAaHMYCHHOM IIACTHHBI, HWJIMHApPA W IIapa
IIpU TPAHUYHBIX YCJIOBHUAX IEPBOTO, BTOPOro, TPEeThero poxaa. HectanuoHapHsblil
IpOLECC  TEMJONPOBOJAHOCTM B Telax KOHEUHBIX pa3mMepoB. PerymsapHsie
PEKUMBI.

Pexomennyemas aureparypa:
ocHoBHas [1,2];
JTONoNHUTENbHA [1].



Tema 11. KonBekTHBHBII Tem1000MeH. OCHOBBI TEOPHH TENJIO00MeHA.

CamocrosaTenbHas padora. OCHOBHbIEC MOHATHS U ONpEEICHUs. YpaBHEHUE
Hrrotona-Puxmana. Koaddumuent tennoorgauu. HuddepeHinuanbubie ypaBHEHUS
TeryI000MeHa: ypaBHEHHE JBHKeHUs Bsi3kod xuakoctu (HaBbe-Crokca), ypaBHEHHE
TEIJIONPOBOIHOCTH VISl TTOTOKA ABMXKYIIECHCS KUAKOCTH, YpaBHEHHE TEIUIOOTAAYM Ha
rpanurie noroka U creHku (buo-Dypbe), ypaBHEHHE HEPA3PHIBHOCTH. YCIIOBHE
OHO3HAYHOCTU K AU EpEHIIMAILHBIM YPaBHEHUSIM KOHBEKTHBHOTO TEIIOOOMEHA.
OcCHOBHbBIE TOJIOKEHHSI TEOPUM TMOrpaHUYHOro cios. MccnenoBanue TemiIoOTAAYH
METOJIaMH TTOI'PAHUYHOTO CJIOS.

OcHoBbl Teopuu Moa00Ouss. OCHOBHBIE OIpeneseHus. YCIOBUA MOA00US
busnueckux sneHuil. [IpeodpazoBanus nogodus. Yucna nonobusi. KpurepuanbHoie
ypaBHeHUsl. DU3MYECKHI  CMBICI  OCHOBHBIX  4YHCEI  MOomoOusa.  MeTomsl
MonenupoBanus. [IoHATUS 0 MaTeMaTHYECKOM MOJICIIUPOBAHHH.

Temnoornaya npu CBOOOJHOM JABMIXKEHMHM JKMAKOCTH. Teruoorgada B
HEOTPAaHUYEHHOM  00BbEME: JaMUHAapHass U TypOyJleHTHass  KOHBEKUHUS Y
BEPTUKAJIBHBIX NOBEpxHOCTeW. Teroornaya Ha TOPU3OHTAIBHOM  IIOCKOM
MOBEPXHOCTH B HEOrPAHMUYEHHOM TMIPOCTpaHCTBE. TemnooTrjiaya TOPU30HTAIbLHO
pacmoNIOKEHHOT0 IUJMHApa B HeorpaHudueHHoM o00béMe. Kpurepuanbhbie
ypaBHeHUs. Tenaoo00MeH mpu cBOOOIHON KOHBEKIIMH B 3aMKHYTHIX 00b&éMax. Pacuer
TEIJIOOTa4u YePe3 TOHKUE MPOCIONKH KUJIKOCTH U raza.

TermooTnaya mpu BBIHYXKJACHHOM TEUEHUU KUJKOCTH B TpyOax; TEIIOOTaa4ya
OpU JIAMHHAPHOM W TypOYJICHTHOM TEUEHUHM KHUAKOCTEH B TpyDOax; pacueTHbIC
ypaBHEHUS MOJ00MS.

TemnooTnaya npu BBIHYXKIEHHOM JBHXKEHUU CpeAbl. TenaooOMeH Mpu
JBUKEHUU KUJKOCTEH BIOJb IJIOCKOW MOBEPXHOCTH; TEILIOOTa4a MPU JIAMHUHAPHOM
U TypOyJE€HTHOM NOTPAHMYHOM CJIO€; PEIICHHE 3a7ad METOIOM TEOpUU MOm00us;
KpUTEpUATIbHBIC YPAaBHECHMUSI.

Pexomenayemas aureparypa:

ocHoBHas [1,2];

JTOonoNHUTENbHA [1].

Tema 12. U3nyueHue

CamocrtonTenbHass padora. OOume NOHSATUS W OINPENEICHUS; TEIJIOBON
OajlaHC Jy4HUCTOrO TEIUI0OOMEeHa. 3aKOHBI TEIUIOBOTO W3JydeHUus. TermooOMeH
U3JIyYEHUEM MEXIY TeJlaMH, pa3lieIeHHbIMU MPO3pauHON cpemoid; KodPUIueHt
OO0Jy4eHHOCTH;  TEIJIOOOMEH  HU3JTy4YeHHEM  MEXIYy TejlaMHu, MPOU3BOJILHO
pacnoJIOKEHHBIMU B MPOCTPAHCTBE. 3aluTa OT M3NydeHus. M3nydeHue rasos.
Uznyuenune dakena miamMeHH TMpu mnoxape. Pacyer 0Oe3omacHbIX B IMOKapHOM
OTHOLIEHUM PACCTOSHUW M DKPAHHOM 3alUThl OT TEIJIOBOIO M3iyyeHus. Pacuer
TEIIOOOMEHa M3Jy4eHHEM B TOIVOMIAome M u3nydaromei cpene. Jlyducrtolid
TEIJIOOOMEH  MEeXAYy  OrpaKAeHWeM M  HaxoAslledcss  BHYTPU  HEro
BBICOKOTEMIIEPATYPHOU ra30BOU CPELOH.



PanuaniioHHO-KOHBEKTUBHBIM U  paJuallMOHHO-KOHJYKTUBHBIN TEII000MeH
npu OOJBIION ONTHYECKOM ToiuuHe cpenbl. KpuTepuu paauaiimoHHOrO Ioao0us.
TermooOMeH orpaxkaaromux KOHCTPYKITUI TTPH TTOXKApE B ITOM SIIIEHHUH.

Pexomennyemasi aureparypa:
ocHoBHas [1,2];
JonojHuTeNbHas [ 1].

Tema 13. Terutonepenaya. UnreHcupukanuu Temnionepesadyu

Jladoparopnasi pabora. Termonepenadya yepe3 MIOCKYIO, LHUIUHIAPUYECKYIO,
chepuueckyto u opeOpéHHyro creHkd. Ilyrm wuHTeHcuuKanuu mpolecca
teronepenadu. TenmoBas wuzonsiuusa. BpiOop Marepuana TEnaoBOM H3O0JSIUU.
Huddepennmanbabie ypaBHEHUS TEIJIOMAaccOOOMEHa.

CamocrositeibHasi pabora. Hasnauenue, kiaccupukamuss U CXEMbI
TEeNJI000MEHHBbIX  anmaparoB. OCHOBHbIE  TOJOXKEHHMS  TEIJIOBOTO  pacyera
TENJ000MEHHBIX aNNnaparoB. YpaBHEHUE TEIIONEPEIAuH.

Pexomennyemasi aureparypa:

ocHoBHas [1,2];

JlonoaHuTeabHas [1].

Tema 14. OcHoBbI MaccooOMeHa. TenmsioMaccooOMeHHBbIE YCTPOICTBA.

CamocronTtenpHass palGora. OCHOBHBIE TOHATHUS U OINpPEACIICHUS.
Konnentpanuonnas auddysus. Tepmo- u 6aponuddysusa. KonsexkruHas nuddysusi.
Huddepennmansupie ypaBHeHUs TemiomMaccoooMeHa. Jlud@y3noHHbie KpUTEpUU
nono6usi. Kpurepuanbubie ypaBHeHus. Pacuer TemioMaccooOMeHa B BO3AyXe MpU
€ro BBIHYXJEHHOM MU CBOOOJHOM JBHUKEHHMH. TermioMaccooOMEH Mpu HCHapeHUu
JIETKOBOCIUIAMEHSIOIIMXCSA W TOPIOYMX KUAKOCTe. OLEeHKa MOKapHOHM ONacCHOCTHU
00pa3yIoIIMXCs MapOBO3MYIITHBIX CMECEH B TOMEIICHUSX.

Hasnauenue, kiaccudukaius U cXeMbl TEII000OMEHHBIX anmaparoB. [IpuHmm
pacueTra TEIIOOOMEHHBIX ammnapaToB. KOHCTPYKTHBHBIM M MOBEPOYHBIN TEMJIOBBIC
pacyeThl TEema00OMeHHBbIX anmnapaTtoB. CpenHuil TemmeparypHbiii Hanmop. OCHOBBI
TUAPOJMHAMUYECKOTO pacyeTra TEeIIOOOMEHHBIX amnmnapatoB. Pacuer Temmneparyp
TETJIOHOCUTEJIEH Ha BBIXOJE U3 aliapara MpH OlleHKe 0e30MacHBIX YCIOBUU pabOTHI.
[TonroroBka oTyeTa MO BBIMOJIHEHHON padoTe.

Pexomennyemasi aureparypa:

ocHoBHas [1,2];

JlonoaHuTeabHas [1].

Tema 15. IIpumeHeHMe TemJIOTHI B IMOKAPHOM OXpaHe M OXpaHa
okpyxkawuieii cpeabl. OCHOBBI IHeprocéepe:keHusi 1 OCHOBHbIC HaNpPaBJICHUSA
JIKOHOMMHM IHepropecypcos. Bropuunbie JHepreTu4ecKue pecypcol



I[IpakTuueckoe 3aHsaTHe. BTopuunble sHepreTudeckue pecypcel (BOP).
O6mme monoxennss u kiaaccudukamus BOP. Ponp BOP B TommBo W
teronorpedaeHuu. Microunnku BOP u ux ncnonp3oBanue.

CamocrosiTesibHass padora. OCHOBHBIE MOTPEOUTENN TEIJIOTHL. DIEMEHTHI
CYIIUJILHOW YCTAaHOBKM. THIIBI CYIIMJIBHBIX YCTAaHOBOK. TeruioBod OanaHc
CYLIMJIbHOM YCTAHOBKM M OIpEIEICHHE €€ pa3MepoB. TEeXHHUKO-IKOHOMHYECKHE
MOKA3aTeJd CYLIUJIOK.

[IpobGnema 3amMTHI OKPYXKAKOIIEH cpeabl OT BHIOpOCAa MPOAYKTOB TOPEHUSI.
XapakTepUCTUKU OCHOBHBIX 3arpsA3HSAIOMMX BemecTB. OCHOBHBIE METOABI OYMCTKHU
MPOJYKTOB TOPEHUS OT BPEAHBIX BHIOPOCOB.

OCHOBHBIE  HampaBJICHUST  JKOHOMUHM  dHepropecypcoB.  lloBelmieHue
3((PEKTUBHOCTH DHEPreTUYECKOTO W IHEProMCIONb3YIOEro  000pydOBaHUS.
CHMXEHUE SHEPronoTeppb, COBEPIICHCTBOBAHHWE ydye€Ta M HOPMUPOBAHHE pacxoia
sHepropecypcoB. Pabora ¢ BupryansHbeiM Y MK B pexnMe caMOKOHTPOISL.

PexoMmenayemas iureparypa:

ocHoBHas [1,2];

JonojHuTeNbHas [1].

5. Meronuueckue PEKOMEHIAINHA 110 OPraHu3anvi U3YYCHUA TUCIHUIIMHBI

[MTpu peanu3anuu TPOrpaMMBbl JTHUCIUILIMHBI HCIONB3YIOTCS JICKIIMOHHBIC,
MPaKTUYECKUE 3aHATHSI, J1a0opaTOpHbIe pabOTHI.

OO0MMH 1IETIAMH 3aHATUN SIBISIOTCS:

— 00o001Ienne, cucreMarusamus, YrIyOleHHe, 3aKperuieHHe TEeOPETHYECKUX
3HaHUH 110 KOHKPETHBIM T€MaM JUCIUTUINHBL,

— dbopMUpOBaHWE YMEHHUW TPUMEHSTH TIOJyYCHHBIC 3HAHWS Ha TMPAKTHUKE,
peanu3alus eAuHCTBA MHTEIUICKTYaIbHOW U MPAKTHYECKOM IeATEIbHOCTH;

— BBIPa0OTKa MPU PEIICHUH MOCTABICHHBIX 3a7ad MPO(PECCHOHATHHO 3HAYMMBIX
Ka4eCTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPUECKOM
WHUIIUATUBBI.

[{enssMu JISKITUN SBIISIFOTCS
— JaTh ~ CHUCTEMAaTU3UPOBAaHHBIE HAy4YHbIE 3HAHWS 10  JUCIUILIMHE,
aKIIEHTUPOBAaB BHUMaHWE Ha HanboJee CI0KHBIX BOIPOCax;

— CTUMYJIUPOBATh aKTUBHYIO MO3HABATEIBHYIO JIEATCIBHOCTh OO0yUYarOIIMXCS,
Croco0CTBOBaTh (POPMHUPOBAHUIO UX TBOPUYECKOTO MBIIIICHHUS.

B xome mnpakTHYECKOro 3aHATHS 00ECHEUMBACTCS IMPOIECC AKTHBHOIO
B3aMMOJICCTBUS OOYYaIOIINUXCS C MpEIoaaBaTesieM; IPHOOPETAIOTCS MPAKTUISCKUE
HABBIKK W yMeHHs. llenb MpakTUYecKoro 3aHATHS: YIITyOUTh W 3aKPEMUTh 3HAHWS,
MOJIYYCHHBIC Ha JEeKIHH, (OpMHUpOBaHWE HABBIKOB HCIOJNB30BAHUS 3HAHUW IS
pPCIICHUS IMPAKTUYCCKUX 3aJ1a4; BBIITOJHECHUE TECTOBBIX 3aJaHUl 110 ITPOBEPKE
MOJYYEHHBIX 3HAHUW U YMEHUU.

[enbro 1a0OpaTOPHOTO 3aHATHS SIBISETCS YCBOEHHWE TEOPETUUECKUX OCHOB
JUCIMIUIMHEI ¥ TIONYYCHHE TTPAKTHUYSCKUX HABBIKOB MCCIICIOBAHUS ITyTEM ITOCTAaHOBKH,
MIPOBEJICHHSI, OOpaOOTKM U TPENCTaBICHUS PE3YJIbTaTOB JKCIEPUMEHTA Ha OCHOBE



MPAKTUYECKOTO HWCIOJb30BAaHUS PA3IMYHBIX METOAOB (HAOMIONCHMs, W3MEpEHUs,
CpaBHEHUS W JIp.), NPHOOPETEHHsS] HABBIKOB OIBITA TBOPUYECKOH MesATENHHOCTH. B
3aKJIFOYMTEIILHOM  9YacTH  J1a0OpPaTOpPHOTO  3aHATHS — OOydarommecs  OQOpPMIISIOT
pe3yIabTaThI KCTIEPUMEHTOB B (popMe oTueTa.

CamocTosiTennbHass pabora oOy4yalIMXcs HampaBieHa Ha yriuyOjaeHue u
3aKpeIUICHWE 3HAHWU, TONYYSHHBIX HA JICKIUSAX W JPYTHUX 3aHATUAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIBHOTO AKTHUBHOTO MPHOOPETEHHUS HOBBIX, TOTOJHUTEIBHBIX
3HAHHM, TTOTOTOBKY K TIPEICTOSIIUM 3aHATHSIM.

6. OneHo4YHbIe MaTepPHUAJIbI 110 JUCHHUILINHE

Texkymuii KOHTPOJIb yCIIEBAEMOCTH 00ECIEUNBAaET OLIEHUBAHUE XOAAa OCBOCHHUS
JVCLUILIMHBI, IPOBOIUTCS B COOTBETCTBUU C COACPKAHMEM IUCLMIUIMHBI I10 BAJAM
3aHATHA B (QopMe TECTHPOBaHUS, 3ALIUThl OTYETOB MO Ja0OPATOPHBIM paboTam,
penieHus 3aaad.

[TpomexyTouHas arTecTanusi 0OECHEUYMBAET OLIEHUBAHUE MPOMEXYTOYHBIX H
OKOHYATEJbHBIX PE3y/IbTaTOB OOy4YeHHUS MO JUCHUIUIMHE, MPOBOAUTCS B ¢opme
3a4eTa C OI[EHKOW, KypCcOBOM pabOTHI.

6.1. [IpumMepHbIE OLIEHOYHbIE MATEPHAJIBI:
6.1.1. Tekyuero KOHTpoJIst

TunoBble 3agaHus AJI51 TECTUPOBAHMS .
1. YeM oTnmyaroTcs U3Jy4€HUE OT TEJ C PA3HOM TEMIEPATYPOM:
- JUTMHOM BOJIHBI;
- CKOPOCTBIO paclpoOCTPAHEHUS;
- HalpaBJICHUEM.
2. OCHOBHOM 3aKOH, CBSI3bIBAIOIINI MOIIHOCTh U3JIYUEHUS C TEMIIEPATypOH:
- Kupxroda;
- [Inanka;
- Credana-bonbsiimana;
3. Eciu Teno abCONMOTHO uepHOE, TO YEMY paBHA €ro u3lydaresibHas
CIIOCOOHOCTbD:
- O’
- 1’
-0,5.
4. Kakoe u3 Tell Ha3bIBaeTCsl a0COITIOTHO OCIIBIM:
- TEJIO C TOTJIONIATEIbHOM CITIOCOOHOCTRIO, paBHOM 0);
- T€JIO C OTPaXKaTeJIbHOW CIIOCOOHOCTHIO, paBHOMH (;
- TEJI0 ¢ KO3(P(UIIMEHTOM MPOMYCKaHUs, paBHBIM 1;
5. Kakoy 3aK0H yCTaHaBIMBACT CBA3b [IOTOKA U3JIYYEHHUs C HAIIPABICHUEM:
- IImanka;
- JlJamOGepra;



- Buna;

dopma oryeTa no JadoparopHoi padore:
Otuet o nmaboparopHoit pabore No

HasBanue paGoTHI:
[enb paOoTHI:
Teopernueckas 4acTh:
DKcrnepuMeHTalIbHAs YacTh:
O0paboTKka pe3ynbTaToB:
BbIBOIBI O COOTBETCTBUM YCTAHOBJICHHBIM HOPMaM U MpaBUiIaM OIEHKHU:

TunoBble 3a1aun:

1. T'a30Bast cMech UMeeT cienyrommi MmaccoBblii coctaB: CO, 12%; O, 8% u N,
80%. Onpenenutsb yaeabHYI0 TEMI0EMKOCTh CMECH MPU MOCTOSTHHOM J1a BIICHUU.

2. T'a3 npu nasnenuu 1,4 Mlla u temneparype 55°C umeer oobeM 4 1. Uemy
paBeH 00bEeM PTOM MacChl T'aza MPU HOPMaJIbHBIX YCIOBUIX?

3. Kak m Ha ckombko wusMmensercs Ttemneparypa 0,5 ke xkucinopona,
COBEpIIAOIIETo NpH aauabarHoM pacmmpeHuu padory L=1,5 x/oc? Onpenenutsb
W3MEHEHUE BHYTPEHHEHW SHEPTUU KUCIOPOAA MTPU TAHHBIX YCIOBUSX.

4. OnpenenuTb CKOPOCTh UCTEUECHHS BO3/yXa U3 BO3MYXOBOJA C W30 BITOYHBIM
nasienneM 2,3 klla B moMenieHne ¢ HOpMaJbHBIMH YCIOBHSIMHU.

6.1.2. IlpoMexkyTOUHON aTTeCcTALMH

IIpumepHasi TeMaTHKa KypPCOBBIX padoT

1. TemneparypHblil peKUM MOKapa B OMEILEHUH

2. ['a30Bble cMecH U TEPMOAMHAMUYECKHE MTPOLIECCHI B YCIOBUAX MOXKapa
3. 'a3000MeH Mpu BHYTPEHHEM TTOKape B TOMEIICHUN

IIpuMepHBbIil NepeYyeHb BONPOCOB, BBIHOCUMbIX HA 324€T ¢ OLIEHKOM

[IpenmeT TepMOTUHAMUKHY.
OcCHOBHBIE TTapaMETPhI COCTOSHMS. 3aKOHBI U CATHHBIX T'a30B.
Pabora, coBepiraemas TeI0M Mpu U3MEHEHUH 00beMa.
BuyTpeHHsis sHeprusi, KOMMYeCcTBO TEIIOThL. [IepBhIii 3aKOH TEPMOIMHAMUKH.
CnocoOnl 3a71aHKs TA30BOM CMECH.
CooTHOIIIEHHS] MEXIYy MacCOBbIMU M 00BeMHBIMH AoiisiMu. OrmipenesieHune
KaXyIIeHCcs MOJIIPHOM MacChl CMECH M MaplraibHbIX JaBJICHUI KOMITOHEHTOB.
7. TenmoemkocTH cMecH paboYuX Tedl.
8. TemmoemkocTh Temna, yaenbHas, OObEMHass W MOJSpHAs TEIJIOEMKOCTH.
CoOOTHOILIEHUS MEXY HUMU.
9. TemoeMkoCTH MpU MOCTOSHHOM 00BEME M JaBICHUH. YpaBHeHHUEe Maiiepa.
10. TermmoeMKoCTH HACATLHOTO ra3a. 3aBUCUMOCTD TETIIOEMKOCTH OT TEMITePaTyphl.
11. ITopsimok ucciaenoBaHusi TEPMOJIMHAMUYECKUX TTPOIECCOB.

oL E



12. UccnenoBanue W30XOPHOTO MpoIiecca.

13. UccnenoBanne n3006apHOro mpoiecca.

14. UccnenoBanue U30TEPMUIECKOTO ITpoliecca.

15. UccnenoBanue aguabaTHOTO MpoIiecca.

16. UccnenoBanre monuTponHoro mpoiecca. OCHOBHBIE TEPMOAMHAMUYECKHE
MPOLIECChl — YAaCTHBIE CIy4yau MOJUTPOIHOTrO MpoLecca.

17. Knaccuduxanus KOMIPEeCcCOpOB U MPUHIIHUI UX JIEHUCTBUS.

18. Anaiiu3z  paboThl  ONHOCTYNEHYATOro  Kommpeccopa.  MHmukatopHas
muarpamma. M3orepmudeckoe, aguadaTHOE M MOMUTPOIHOE CXKaTue, MojHas padora,
3arpayrMBaeMas Ha IPUBOJ KoMIpeccopa. Hemocratku oAHOCTYIIEHYATOro KOMIIPECCOpA.

19. MHorocTymneH4arbIi KOMIIPECCOpP. NuaukatopHas auarpaMmma.
[Ipenmy1iecTBa MHOTOCTYIIEHYATHIX KOMIIPECCOPOB.

20. Uctedenne ra3zoB. CranmoHapHOE HCTEUCHHE. VICcTIONb30BaHNE B TEXHUKE.

21. YpaBHeHue Hepa3pbIlBHOCTU. [IepBbIil 3aKOH TEPMOJUHAMHUKH JUISI TTOTOKA.
YpaBHenue bepnymu.

22. CBOMCTBa JTO3BYKOBBIX M CBEPX3BYKOBBIX IMOTOKOB. Coruia u quddy30psl.
Conno JlaBans.

23. cTedueHne W3 Cy)KMBAIOIIETrocs corvia. PacueT Temiieparypbl, CKOPOCTH
VCTEYCHHUS U pacxoia.

24. Kputnueckoe ucredenue. Pacuer temmeparypbl, CKOPOCTH HCTCUCHUS H
pacxona.

25. JIpoccenmupoBanue Ta30B u mapoB. (OCOOEHHOCTH JIPOCCEIUPOBAHUS
uJealbHOro W peanbHOoro Tras3oB. I[lonsarne o0 »sddekre Jxoyms-Tomcona.
[IpakTHueckoe UCIO0JIb30BaHUE MPoIecca APOCCEIUPOBAHUS.

26. KpyroBoit mporecc. Ilpsimpie u oOpartHbie 1HUKIBL. BTopoil 3akoH
TEPMOAUHAMUKH.

27. ki Kapuo u ero cBoricra. K.I1.JI. Ilukna Kapno.

28. IlonsiTue o nBUraTensiXx BHYTPEHHETo cropanus. MuaukatopHas auarpaMmma
YyeThIpexTakTHOro  kapOroparopHoro  J[.B.C. Metox  TepMOIMHAMHYECKOTO
paccMOTpEHUS LIUKJIOB.

29. lukn nBurarens BHyTPEHHETO CTOPAHUS C M30XOPHBIM TTOABOIOM TETIOTHI.

30. [ukn nBurarens BHyTpeHHETO CrOpaHusl ¢ M300apHBIM MOIBOOM TEILJIOTHI.

31.lluxn nBurarens BHYTPEHHErO CrOpPaHHWs CO CMEMIAHHBIM TIOABOIOM
Ter10Thl. CpaBHEHUE LIUKJIOB IBUTATENE BHYTPEHHETO CTOPAHUSL.

32. JIluarpamma coctosiHus. TpoifHas TOYka W KpUTHYECKasl TOUKa. YpaBHEHUE
Knaneiipona-Knaysnyca.

33. P-v nuarpamma aJisi BOASIHOTO Mapa. BiakHbId, CyXod W meperpeTsii map.
CreneHnp CyxoCTH napa.

34. YpaBuenus Ban-nep-Baansca u BykanoBuua-HoBukoga.

35. T-s nuarpamma JiJist BOASTHOTO Tapa.

36. Huxn Kapuo ninst Bongnoro napa. Lukn Penkuna.

37. Tennopukanmmonueii 1mukia. [loHATHE O IMKIAX AaTOMHBIX CHJIOBBIX
YCTAHOBOK.



38. OcHOBHBIC TIOHATHS W OIPENCJICHUsS Teopuu TemiaooOMeHa. Bus
MEPEHOCa TEIJIOTHI: TETUIONPOBOIHOCTh, KOHBEKIIUS U U3IIyYEHUE.

39. TerionpoBonHOCTh. [loHSATHE O TemmepaTypHOM Tiolie, TpagueHTe
temneparypbl. 3akoH Pypbe. 3aBUCUMOCTh KO3(D(PHUIIMEHTA TEMIONPOBOIHOCTU OT
TEMIIEPATYyPHI.

40. luddepennnansuoe ypaBHEHHE TEIIONPOBOAHOCTH. [ paHUYHBIE yCTOBHUS.

41. PenieHue ypaBHEHUS TEIIONPOBOTHOCTH JIJIsl OMTHOCIOWHOM MJIOCKOM CTEHKHU.

42.PemieHue ypaBHEHHUS TEIJIOMPOBOAHOCTH ISl MHOTIOCIOMHOM IUIOCKOM
CTEHKH.

43. Pelienue ypaBHEHHS TEMJIONPOBOAHOCTH JJISl LIMJIMHIPUYECKON CTEHKH.

44. Vicionb3oBaHUE METOJa MOCIEI0BaTEIbHbIX MPUOIMKEHUN ISl pelieHus
3a]1a4 CTAlMOHAPHOMN TENJIONPOBOAHOCTH.

45. KonBekTUBHBIM TermiooOMeH. (OCHOBHBIE TOHSATUS U ONpPEIACTCHHUS.
VYpaBuenue Hrrorona-Puxmana. Kospduument rennoorgaun.

46. Cucrema  nuddepeHunanbHbIX  ypaBHEHUW  JJIs1  KOHBEKTHBHOTO
TeNnJI000MeHa. YCI0BHE OHO3HAYHOCTH.

47. Tlonarue o Teopuu nogodus. Yucna nonodbusi. Kpurepuanbubie ypaBHEHUS.
®du3uveckuil CMbICI OCHOBHBIX YHCEI O00US.

48. KOHBEKTHBHBIA TEMJIOOOMEH TMpU CBOOOJHOM KOHBEKIMM B OOIBIIOM
o0beme.

49. KoHBEKTUBHBIN TEIJI000MEH IPH CBOOOIHOI KOHBEKIIUU B MTPOCIIOMKaX.

50. KoHBEKTHUBHBIN TEMI000MEH MPHU BHIHYKJACHHOM TE€UYCHHUH >KUJIKOCTEH.

51. TeriooOMeH Mpu KUMEHUH. DKCNIEpUMEHTaIbHbIE JaHHbIe. [1y3pIppKkoBOE U
IJICHOYHOE KHuIeHue. Bonpockl moxapHoil 0€30MacHOCTH YCTPOMCTB M almaparoB, B
KOTOPBIX PEATU3YIOTCS IPOLIECChI KUTIEHUS KU IKOCTEH.

52. TermooOMeH TpH KOHJEHcAaMM TMapa. IlneHoyHas W KamenbHas KOHJEH-
carusi.

53. Jlyuucteiii TermmooOMeH. OCHOBHBIE TOHSTHUS U ompeneneHus. bamaHc
JYYUCTOTO TENJI000MEHa.

54. 3aKOoHBI TEIJIOBOTO U3TyUYECHUS.

55. JlyqucTslii TeTII000MeH MEXAY TeJlaMH, IPOU3BOJILHO OPUEHTHUPOBAHH bIMU
B IIpocTpaHcTBe. Pacuer 6e30macHbIX B NOKAPHOM OTHOILIEHUU PACCTOSHUM.

56. Mcnonp3oBanme 3KpaHoB 71t o0ecriedeHus: 0e30TacHBIX PaCCTOSTHHM.

57. Haznauyenue, knaccu(ukaius 1 CXeMbl TEMJI00OMEHHBIX allapaToB.

58. OcHOBHbBIE TIOJIOKEHHUSI TEIJIOBOTO pacyeTa TEMIO0OOMEHHBIX ammaparoB.
Cpennuii TeMIiepaTypHbIi HAIop.

59. Tenonepenaya yepes MIOCKYI0 OJTHOCIONHYIO CTEHKY.

60. Temtonepenada yepes3 MIOCKYI0 MHOTOCIOWHYIO CTEHKY.

61. Temionepenadya yepe3 HMWIMHIPUYECKYIO CTeHKY. Kputuueckuit npuametp
TENJI0BOU U3OJISALIUU.

62. IzMeneHue TeMmIieparypbl MpH HECTAIMOHAPHOM peXHUMe. PerynspHbIii
TEMJIOBOU PEKUM.

63. YpaBHEHUE HECTALIMOHAPHOW TEIJIONMPOBOIHOCTH U METOABI €r0 PEIICHMS.
OO600111eHHbIE TTIEpEMEHHBIE.



64. JIByXCTOPOHHH MPOTPEB CTEHKH IMPU TPAHUYHBIX YCIOBHUSIX 3 -TO poja.

65. HecranmonapHasi TEIUIONMPOBOJHOCTh IMOJNYOTPAaHUYEHHOTO TeJla TIpH
CTAllMOHAPHBIX TPAHUYHBIX YCIOBHUSX.

66. OcoOeHHOCTH pellleHHs] 3ajlad HEeCTAllMOHAPHOW TEIUIONPOBOJAHOCTH B
nokapHoMm Jene. V3MeHeHHne (u3MUecKuX IMapamMeTpoB Tl TPU HarpeBaHUHM B
YCIIOBHSIX TIOXKapa. BiMsiHUE BIa)KHOCTH CTPOHMTEIBHBIX MarepuaioB. CTaHIapTHBIN
TEMIIEPATYPHBIA PEKUM U MPEAE]T OTHECTOMKOCTH.

6.2. lllkana omeHMBAHHUsI Pe3YyJbTATOB MPOMEKYTOUHOH aTTecTallUM W
KPUTEPUHU BBICTABJICHHUS OLIEHOK

Cucrema OLCHHNBAHUKA BKJIIOYACT:

dopma IToxazarenu
Kputepuu BriCcTaBiI€HNS OLIEHOK [IIxana oueHUBaHMs
KOHTPOJIS OIICHUBAHUS
KypcoBast COJIEp/KaHue, paboTa BBINIOJHEHA CAMOCTOSITEIBHO, OTJINYHO
pabora odopmicHHE, uMeeT HAYYHO-TIPAKTHYE CKHIHA
MOJIHOTA U | XapakTep, COJICPIKUT AIIEMEHTBI
3amuTa padoThl | HOBU3HBI,  OGOpMJIEHHE  OTBEYaeT
YCTaHOBJIEHHBIM TpeOOBaHUSIM;

MOKAa3aHO 3HAaHHWE  TEOPETHUYECKOTO
MaTepuaia Imo paccMaTpuBaeMoil Teme,
YMCHI/IG aHaJII/I3I/IpOBaTI>,
apryMeHTHPOBATh CBOIO TOYKY 3PEHUS,
Ieyatb  00OOIIECHWE W BBIBOJEL,
Marepuaig  HM3JIaraercsi  I'PaMOTHO,
JIOTUYHO, MOCTEI0BaTeIbHO; BO BpEMs
3alUThl TMOKAa3aHO YyMEHHE KpaTKo,
JOCTYITHO TPEJICTABUTh  PE3YJIbTaThI
HCCIIENOBAHUS, aIcKBaTHO OTBETUTH Ha
MIOCTABJICHHBIE BOTIPOCHI.

paboTa BBITIONIHEHA CAMOCTOSTEIBHO, XOpOLIO
UMeeT HAy4YHO-TIPAKTHYECKHIA
XapakTep, COIEPKUT AIIEMEHTHI

HOBM3HBI, HMEIOTCS  HENOYeThl B
opopmieHuH  KypcoBoi  paloThl;
NOKA3aHO 3HAHWE  TEOPETHYECKOTO
MarepHaia Mo paccMaTpuBaeMoOi TeMe,
yYMEHHUE aHAJIM3UPOBATH,
apryMEHTHPOBATh CBOIO TOUYKY 3PEHUS,
JenaTh  00O0OIIEHHME ©  BBIBOJBI;
Marepual HE BCErAa  H3Jaraercs
JIOTMYHO, TOCJE0BaTeIbHO; BO BpeMs
3aIIUTHl TIOKa3aHO YyMEHHE KpPaTKo,
JOCTYITHO TPEJICTAaBUTHh PE3YJIbTaThI
UCCIICIOBAHMS, OJIHAKO 3aTPYyJHEHBI
OTBETHI HA TIOCTABJICHHBIC BOTIPOCHI

pa60Ta BBIIIOJTHCHA CaMOCTOATCIBHO, YAOBJICTBOPUTCIIEHO
HEC COACPKUT DOJICMCHTBI HOBH3HBI,




UMEIOTCSI HEAOYEThl B  O(GOPMIICHUH
KypCcOBOH paOoOThI; HE B MOJHOU Mepe
BJIQJICHHE TECOPETUUYCCKUM MaTepUaIOM
10 paccMaTpUBaeMOW TeMe, aHaIHu3 |
apryMEHTHUPOBAHHUE TOYKH  3PCHHS,
0000IIleHHEe U BBIBOALI BEI3BIBAIOT
3aTpyJHEHHUsS; MaTephal He BCeraa
H3JIaraeTcs JIOTHYHO,
MOCJIeI0BATEIbHO; BO BpPEMsl 3alllUThI
HMEIOTCS 3aTpyAHCHUS B
peACTaBICHUN pe3yabTaToB
HCCIIEI0BAHMS u OTBETax Ha
MIOCTaBJICHHBIC BOIPOCHI.

pabota BBITIOJTHEHA HE
CaMOCTOSITEJIbHO, HE HMEET Hay4HO-
MIPAKTUYCCKUI XapakTep, HEe COIACPIKUT
AIIEMEHTHI HOBW3HBI, O(OpMIICHHE HE
COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHUSIM; OTCYTCTBYET
MOHMMAaHWE W BIAJCHUE MarepualioMm
10 paccMaTpuBaEMOM TEME.

HCYAOBJICTBOPUTCIILHO

3a4eT ¢
OLICHKOH

MpaBUIIBHOCTDb U
IIOJIHOTaA OTBETA

JJaH TPaBWIbHBIM, MOJHBIA OTBET Ha
IIOCTaBJIEHHBIM  BOMNPOC,  IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUU I10
JUCLMIUIMHE, JOKA3aTEJIbHO PACKPBITHI
OCHOBHBIE  IIOJIOXKEHUSI  BOIPOCOB;
MOT'YT 6BITB AONYIICHBI HCAOYCTHI,
WCIIPABJICHHBIE  CaMOCTOSITEJIBHO B
IIPOLIECCE OTBETA.

OTJINYHO

JlaH  TPaBUJIbHBIM, HEJOCTaTOYHO
MOJHBI OTBET HaA ITOCTABJICHHBIN
BOIIPOC, TOKAa3aHO YMEHHUE BBIJAECIUTH
CYLIECTBEHHBIE UM HECYLIECTBEHHBIE
MIPU3HAKHU, [PUYUHHO-CIICICTBEHHbIE
CBSI3W; MOTYT  OBITh  JTOMYIIEHBI
HEJIOYETHI, UCIIPABIICHHBIE C TOMOLIBIO
MIPENo1aBaTeIs.

XOPOIIIO

JaH HCAOCTAaTOYHO HpaBHJIBHLIfI n
TTOJIHBIN OTBCET, JIOTHKa n
noCiaca0BaTCIbHOCTD H3JI0XKCHUA
HNMCIOT HapyHICHUA, B OTBCTC
OTCYTCTBYIOT BBIBO/IbI.

YAOBJICTBOPUTCIIEHO

OTBET MPEACTABISAET cobon
pa3po3HCHHBIE 3HAHUA c
CYIIECTBEHHBIMHU OIIMOKaMU 1o
BOIIPOCY; MPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTMYHOCTH
H3JI0KEHHUS; IOIOJHUTEAbHBIE U
YTOYHSIONIUE BOIPOCH HE MPUBOAIT K
KOPPEKITMH OTBETa Ha BOIPOC.

HCYIOBJICTBOPUTEIILHO




7. PecypcHoe o0ecniedeHue TUCHMILIHHBI
7.1. JIMueH3uoHHOo€e U CBOOOIHO PAaCIPOCTPaHsAieMoe MPOrpaMMHoOe
ol0ecrneyeHue

[lepeyens AUIEH3MOHHOTO M CBOOOIHO PACTPOCTPAHSIEMOTO MPOTPAMMHOIO
oOecreveHusi, B TOM YHCIIe OT€YECTBEHHOTO MTPOM3BO/ICTBA:

1. MoiiO¢puc Ob6pazoanue [[10-41B-124] - TloaHbIi  KOMILIEKT
pPENaKTOPOB  TEKCTOBBIX JIOKYMEHTOB W  JJICKTPOHHBIX TaOJUIl, a Takxke
UHCTpyMEHTapui [Jsi paborel ¢ rpaduyeckumu npeseHtanusmMu [CBoOOIHO
pacnpoctpansieMoe. Homep B EnuHoM peecTpe poOCCHHCKUX Mporpamm st
9JICKTPOHHBIX BBIYUCIIATEIBHBIX MAIIUH U 0a3 JaHHbIX - 4557]

2. Astra Linux Common Edition pemu3 Open [[10-25B-603] -
OnepanmonHas cuctema oOmiero HasHadeHus "Astra Linux Common Edition"
[Kommepueckas (Full Package Product). Homep B EnumnHom peectpe poccuiickux
POrpamMM IS JICKTPOHHBIX BEIYMCITUTEIBHBIX MAITUH U 0a3 JaHHbBIX - 4433]

7.2. IllpodeccuonaibHble 6a3b1 JAHHBIX U HHPOPMALIMOHHBIE CIPABOYHbIE
CHCTEMBbI

WNudopmanronHas crpaBovyHas cucreMa — CepBep OpraHoB rocyJapcTBEHHOM
Bnactu  Poccuiickoit  ®enepanuu  http:/poccus.pd/  (cBOOOAHBIN  mocTymn);
npodeccuoHaibHble 0a3bl AaHHbIX — [lopTanm OTKpBITBIX JaHHBIX Poccuiickoit
Odenepanun  https://data.gov.ru/  (cBoOomHBIN  nmocTym); (denepanbHBI  TTOPTAI
«Poccuiickoe oOpazoBanme» http:// www.edu.ru (cBOOOAHBIM JHOCTYI); CHCTEMa
opunmaNbHOrO0  OMyOJMKOBaHWSI  MPABOBBIX aKTOB B OJJEKTPOHHOM  BHJIE
http://publication.pravo.gov.ru/  (cBoOomHbIli  m0CTyM); denepalbHbIi  mOpTal
«CoOBepIICHCTBOBAHKE TOCYTAPCTBEHHOTO YIIpaBiieHUs» https://ar.gov.ru (cBOOOTHBIM
JIOCTYI).

7.3. Jluteparypa

1. OCHOBBI TENJIOTEXHUKH B TOXKAPHOM JieJie: YYEOHHK JJis
nokapHo-rexunueckux By30B. / Ky3pmun A.A., Munkun [{.A., IlepmsakoB A.A.,
Pomanos H.H. / Ilox obueit pen. b.B. I'aBkanmtoka. — CI16.: Cankr-IletepOyprekuit
yHHBepcuTeT ['ocynapcTBeHHol npotuBonoxapuoi ciyx0s1 MUC Poccun, 2022. —
376 c. Pexscum oocmyna: http://elib.igps.ru/?5&type=card&cid=ALSFR-44a22728-
dfbe-43b1-b328-63735aaladff&remote=false

2. A.A. Kysemun, H.H. PomanoB, A.A. IlepmsxoB / Ilpomecch
TENJIONPOBOAHOCTH B MpaKTUKE MOXKapHOro jena: yuyeOHoe mocodue. / [loxg obmiei
pen. b.B. TaBkamoka. — CII6.: Cankr-IlerepOyprckuii  yHUBEpPCUTET
[ocynapcrBennoii mporuBonoxapHoin ciayx0sr MYUC Poccum, 2020. — 132 c.
Pexycum oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-
4e67-bc84-52f1a46733b5

JlonmoJIHUTeIbHAS JINTEPaTypa:



http://elib.igps.ru/?5&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&remote=false
http://elib.igps.ru/?5&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&remote=false
http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5
http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5

1. Tennorexuuka: Yue6. nis By3oB. / B.H. Jlykanun, M.I'. laTpos, I'.M.
Kamdep u ap.; nox pen. B.H. Jlykanuna. — M.: Beicmr. mik., 2009. Pexxum nocryma:
http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-9098-
4¢254500d14d

2. Texaudeckas TepMoanMHaMuKa : Kypc Jekmuit : [rpud MUC] / A. A.
Ky3emun, H. H. Pomanos, E. ®. Xapurtonosa ; pex. 3. H. Ymwxkukos ; MUC Poccun. -
CIle. : CIley TITIIC MUC Poccun, 2016. - 200 <c¢. - URL:

http://elib.igps.ru/?32&type=card &cid=ALSFR-4ebc2c09-d9da-4cfc-96fe-
1274e056cd52&remote=false.

7.4. MarepuajibHO-TEXHUYECKOe o0ecriedeHue

Jlns npoBeneHuss W OOECIEUEHUs] 3aHATHM HMCIONB3YIOTCA IOMEUICHUS,
KOTOpbIE TMPEACTABISIOT COOO0W ydeOHbIe ayIUTOPUM [JIsi TPOBENECHUS Y4EeOHBIX
3aHSATUW,  TPEAYCMOTPEHHBIX  MOpOrpaMMOW  CHEHUAIUTeTa,  OCHAIEHHBIE
O0OpY/IOBaHHEM U TEXHHUYECKUMH CpEACTBaMH OOy4YEeHUs: aBTOMATU3MPOBAHHOE
pabodyee MecTO MpernoAaBaTess, MapKkepHas J0CKa, MYJIbTUMEIUNUHBIA MPOEKTOp,
JTOKYMEHT-KaMepa, Moca0uHbIe MeCTa 00yUYarOIINXCS.

[Tomemienuss mJis  CaMOCTOSTENBHOM pPabOTHl  OOYYalOIMIUXCS OCHAIECHBI
KOMIIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBKO IOJAKIIOUEHUsA K ceth «MHTepHET» U
o0OecreuyeHreM JIOCTyIa K 3JIeKTPOHHON WH(OpPMAIMOHHO-00pa30BaTeILHON Ccpejie
YHUBEPCUTETA.

Jns  mpoBeaeHusi J1abopaTopHbIX paboT wucmonb3yercs «Jlaboparopus
TETJIOTEXHUKHU Y, JTa00paTOPHs BBIYUCIUTEIILHON TEXHUKH.

ABTOpBI. KaHIUJAT MEJarornyeckux Hayk, noreHT Ky3pmuH A.A.; kaHaumat
TEXHUYECKUX HayK, JoueHT MuHkuH J[.A.; KaHANAAT TEXHUYECKUX HAYyK, JTOLEHT
PomanoB H.H., kannuaar nemparornueckux Hayk [lepmskoB A.A.
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