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1. ]_le.]'ll/l H 3ada9u JHCHOUIIJINHbI

Ieab ocBOeHUS TUCHUTIMHBI:

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

- (hopMuUpOBaHUE CUCTEMBI TEIJIOTEXHUUECKUX 3HAHWHM Kak (PyHIaMEeHTaIbHOMN
0a3bl MH)XCHEPHOU MOTOTOBKH;

- (dopmMupoBaHHME HABBIKOB 110 T'PaMOTHOMY NPUMEHEHHUIO TOJIOKECHHIM
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 UCTOPUEN U JIOTUKOM OCHOBHBIX OTKPBITHIN TETIIOTEXHUKH.

ITepeuyenb kKomnereHmi, popMupyeMbIX B IpoLecce H3y4eHHUs U CHMILJIMHbI

Komnerenuun Coaepxxanue
YK-1 Crioco0eH OCyIIeCTBIATh KPUTUUECKUIM aHaIn3 MpOOIEMHBIX CUTYyalluil Ha
OCHOBE CHCTEMHOTO IT0JIX0/1a, BEIPA0ATHIBATh CTPATETHIO JICHCTBHMA
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 MPH PElICHUH THUIIOBBIX 33734 B 0ONAcTH MpodeccCHOHaTbHON
JESTENBHOCTH, CBA3aHHOM ¢ 0OecriedeHreM OE30MAaCHBIX YCIOBUN U OXPaHbBI
TpyZa, NoXapHOoil 0€30MaCHOCTH, 3aIIUTON OKPYIKaIOUIeH cpepl;

[K-2 CrocoOeH Ha OCHOBE 3aKOHOB TEINIODU3UKH H  TEPMOAWHAMHKH
IPOTHO3UPOBATH XapaKTEp U pa3Mepbl 30H BO3IEHCTBUS ONMACHBIX (PaKTOpOB
U UX CONYTCTBYIOIIUX IIPOSBIICHUM IIPH aBapUsAX U M0Kapax B IIOMEIICHUSIX,
3MaHUSIX, COOPYKEHMSAX, HAa TEXHOJNOTMYECKUX YCTAHOBKAX W OTKPHITOM
IPOCTPAHCTBE

3agauyu JUCHUIIMHBI:

M3y4eHUE OCHOBHBIX MOHATUN U MOJIeNIel TePMOIMHAMUKHN, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKA U  TEIJIOOOMEHa, METOJ0B TEIIOMAaCCOOOMEHHBIX U
TEPMOJAMHAMHYECKUX;

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

OBIIQZICHNE HAaBBIKAMH MO MPUMEHEHUIO0 3aKOHOMEPHOCTEH TEPMOIWHAMHKHU U
TEIJIOMaccoO0OMEHa MpU PEIIEHUH BOPOCOB MPOTUBOIIOKAPHON 3aIIUTHI.




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

I/IH,Z[I/IKaTOpBI JOCTHKCHHA KOMIICTCHLIN

[1nanupyemblie pe3yabTaTbl 00yUYeHHUs 110

JVCIIATLITHE
Tun 3axa4n npodgeccuoHATbHOM 1eATEILHOCTH: TPOU3BOICTBEHHO-TEXHOJIOTHYeCKHii
Bnanenne mnpunimnammu cbopa, otbopa u | 3Haer
00001ICHHS uHpOpMaIUH, MeTOAUKH | [ToHSTHIHBIH anmapar JUCLIUTLINHEL,
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 HWH(POPMAIUIO B PA3IAIHBIX
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

orieHuBaTh (G(HEKTUBHOCTH MPOIEAYP aHAIN3A
npoGiieM W TPUHATHA ~ pEIICHud B
npodeccruoHaNbHON AesTebHOCTH YK-1.2.

pe3yibTarax HayyHOW paboOThl, MPUHIIMIIBI
IOCTPOEHUs] ypaBHEHMH Ha OCHOBE 3aKOHA
COXpaHEHHUs DHEPIUH, MacChl W HMITYJIbCA,
YpaBHEHHsI HEPa3phIBHOCTH, BKJIIOYAIOUIME 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
HanOOIbIIIEN U HAMMEHBIIIEH CTEIICHH.

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 TUTEpaTypsl 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 MOPSAIOK CAMOCTOSTEILHOTO




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 UM OXpaHbl TPyAa, | YmeeT
MOKapHOM 0€301acHOCTH, 3QIUTON | [IpencTaBIaATh PE3yAbTaThl BBIYHUCICHUH 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
U3MEPUTENbHYIO U BBIUUCIIUTEIIbHYIO TEXHHUKY, | OCHOBBI TCOPHUH MOTPEIIHOCTEH,
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
TEXHOJIOTUH A peICHUsA y‘-Ie6HI>IX 3aaa4,
HCTIOJIE30BAaTh COBPEMECHHBIC TAKeThI
nporpaMM Uil TIPOBEIICHHWS PAacyeTOB U
00paboOTKH JaHHBIX

Crnoco0eH MOJEnMpoBaTh OpraHU3aLOHHBIE,
TaKTHYECKHE, TEXHOJIOTUIECKUE, TEXHUIECKUE
HPOLECCHl U CUCTEMBI C IEIbI0 ONTHMHU3AINI
CHCTEMBbI obecrnieueHHs MOKapHOH
0€30MacHOCTH B paMKaxX NpOoQeCCHOHATBHON
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 OTHOILLUEHHUIO K aHAIUTUYECKUM
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  PEIICHHUS,
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 ITOMEIIEHUSIX, 30AHMAX, | JHEPTUH W (PaKTOPBHI, OTIPEICIISIIONITIE

COOPYKCHHSIX, Ha TEXHOJIOTUYECKUX | 9(EKTUBHOCTh ITUX MPOIIECCOB; (HU3UUECKHE

yCTaHOBKaxX M OTKpbITOM mpocTpaHcTBe IIK- | omivums 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 JpPYTU€ BUIBI; AHAJIN3UPOBATh
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 pENICHHWS JUIA  JIUKBHJIALNN
nmaHHoU nipoonemsr [1K-2.2.

TEXHUUYECKUX CPEJICTB IS aHAIu3a MOXKapHOH
OOCTAaHOBKM C TIOMOIIBIO JUCTAHIIMOHHBIX
CPEIICTB OOHAPYKEHHUSI, BBIITOJHEHUS TYIICHUS
NOXKapoB, TOPSAOK pacdera Oe30MacHBIX
pPACCTOSIHUM OT o4Yara BO3rOpaHus

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
CMECEN 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

dbuznyeckue NPUHINIGI, JEXKallle B OCHOBE
HOPMAaTHUBHBIX  aKTOB, JJIsI  OMpPEICTICHUs
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 CTPYKTYP€e OCHOBHOI NPo(eccuoHAIbHOM
o0pa3oBarTe/IbHOI NPOrPaMMBbI

JlucuunianHa OTHOCUTCS K 00s13aTeIbHOM YacTH OCHOBHOM MPo¢heCCHOHAIbHOM
CIIeUaIUTETa

00pa3oBaTeIbHON  MPOrpaMMBI

110 ClICOnaJIbHOCTHU

«IToxapHast 6e301MacCHOCThY, HanpaBIeHHOCTD (Mpoduis) «IlokapoTymeHuney.

20.05.01



4. CTpyKTYypa U coiep:KaHue JUCIUIIHHBI

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 GpopMBbI 00yUeHUs

TpynoeMKkoCTh
Bun yueOHo# paboThl se. e, ceMeHcoTpaM
5 6
OOmast TPyJOEMKOCTh JAWCIMIUIMHBI 10 y4eOHOMY 4 144 79 79
TUTaHY
KonrtakTHas paboTa, B TOM YHUCIIE: 72 28 44
AyIUTOPHBIC 3AHATHS 72 28 44
Jlexiuu (JI) 18 8 10
[TpakTnueckue 3ausatus (113) 26 4 22
JlaGoparopusie padotsl (JIP) 28 16 12
CamocrositenbHas padora (CPC) 72 44 28
B TOM YHCIIE:
KypcoBas paboTa (IIpoeKT) + +
3a4er ¢ oneHKoi + +
JISt 32049HOM (hopMBbI 00yUeHMsI
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 (IpoeKT) + +
3ayeT C OLlEHKOM + +




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

JIs 04HOi GopMBbI 00y4eHUs

Ne n/m Koan4yecTBo 4yacoB no
BUJIaM 3aHATHIA 2
. =
=) ) ) 2 =
2 = z s | 8¢
HanmeHoBaHue = = g = - 2 =5
o = S = & A = =
Tem = = e =~ = = &
L & = R ® S S 0 =
p‘.j o e = 2 s = g
= s ® S = «
(=" < o
= =
1 2 3 4 5 6 7 8
1 Tema Nel OcHOBHBIE MTOHSATHSI 8 5 6
U OTpeIeTICHUS
5 Tema Ne2 Cmecu pabouux Tei. 10 4 6
TemroeMKoCTh
Tema No3 3aKOHBI
3 | TepMosMHAMUKH u 12 2 4 6
TEPMOAUHAMUYECKHE
MIPOIIECCHI
Tema o4  TepmommHaMUKa
4 N pMon 8 2 6
IIOTOKOB
Tema Ne5 PeannHEBIE Ta3sl 1
5 12 2 4 6
napsl. Pa3oBbIe NIEPEXOJIBI
Tema Ne6 TepmomuHamMHuuecKHit
6 |agams TEIUIOTEXHIUECKHX 10 2 2 6
YCTPOMCTB
Tema Ne7
7 Teruiorenepupyromme 8 2 6
YCTPOMCTBA, XOJOIUIbHAS U
KpUOTEHHAasl TeXHUKA
Tema Ne8 Xumuueckas
8 | TepmoauHamuka. TOmIMBO U 4 2 2
OCHOBBI TOPEHHUS
Hroro 3a S cemectp 72 8 4 16 44
Tema Ne9 OcHOBHBEIE TTOHATHSA
9 |u OTIpeIeIeHUs TEOpHUH 12 2 6 4
TEII00OMEHA
10 | Tema NelO TernonpoBOAHOCTD 12 2 6 4
Tema Nell KoHBeKTHBHEBIN
11 |Tennmoo6meHn. OCHOBBI TeOpUHU 12 2 6 4
TermiooOMeHa
12 | Tema Nel2 Uznydcuue. 12 2 6 4




13

Tema Nel3 Temnonepenaua.
WNHaTencudukanmm
TeIUIonepe1aun

14

Tema Nel4
MaccooOMeHa.
TemnmomaccooOMeHHBIE
YCTPOWCTBA.

OCHOBBEI

15

Tema Nel5 [Tpumenenue
TEIUIOTHl B TIOKApHOH OXpaHe U
OXpaHAa OKPY’KaloOIEH Cpelibl.
OcCHOBBI 3HEprocOepexeHus: U
OCHOBHBIE HaIlpaBJIeHUs
SKOHOMHHU SHEPropecypcoB.
Bropuunsie DHEPreTUYECKUe

pecypcehl.

KypcoBasi paGora (mpoekr)

3a4er ¢ OEHKOM

Hroro 3a 6 cemectp

72

10

22

12

28

HToro

144

18

26

28

72

JJISE 3209HOM (pOPMBI 00yUeHUsI

Ne i/

HaunmeHnoBanue
Tem

Bcero yacos

KoandecTBO YacoB mo
BHJIAM 3aHATHIA

Jlekuun

IIpakTuyeckue

3AHATUSA

JlabopaTropHble
padoTsbI

KonTpoub

CamocrosiTeJbHAdA

KOHCYJbTalluA

2

(62}

(o]

©| pa0ora, B TOM 4ncJjie

Tema Nel OcHOBHBIE NOHSITHS
U OTIpeIeTICHUS

(o]

Tema Ne2 Cmecu paboumx Tel.
TernnoeMKoCTh

SN

Tema Ne3 3aKOHBI
TepM OJUHAMUKHU nu
TEPMOJIMHAMHYECKUE

MIPOIIECCHI

Tema Ned TepmonunHammka
IIOTOKOB

Tema Ne5 PeanbHble rassl u
napbl. Pa3oBbIe NTEPEXOJIbI

Tema Ne6 TepmomuHamIdecKuit
aHaIm3 TEIUIOTEXHUYECKUX
YCTpPOICTB




Tema Ne7
Ternnorenepupyromme
YCTPOWCTBA, XOJOAUIbHAS U
KPHOT€HHAs! TEXHUKA

Tema Ne8 Xumunueckas
8 | repmoamHamuka. TorinBo U 4 4
OCHOBBI TOPCHUS

Tema Ne9 OcHOBHBIE TOHSTHSA
9 |u onpeeNneHus Teopuu 22 2 6 14
TEII000MEHA

10 | Tema NelO TeruronpoBOIHOCTH 16 4 12

Tema Nell KoHBEKTHBHBIN
11 |Tenmoo6meHn. OCHOBBI TeOpUH 12 12
TEII000MEHa

12 | Tema Nel2 UznydcHue. 10 10

Tema Nel3 Temnonepenaua.
13 | UnTeHcudukamuu 18 4 14
TEIUTONIePEIaun

Tema Nel4 OcHOBEBI
14 MaccooOMeHa. 12 12
TemmoMaccooOMeHHbIE

YCTPOWCTBA.

Tema Nel 5 Ilpumenenve
TEIUIOTHI B IIOKAPHOM OXpaHe U
OXpaHa OKPY>KArOIEN cpeapl.
OcHOBBI 3HEprocOepeKeHus 1
OCHOBHBIE HaIlPaBJICHUS
HKOHOMUH SHEPrOPECYPCOB.
Bropuunsle sHEpreTrueckue

PecCypChL.

15 18 4 14

KypcoBasi paGora (mpoekr) +

3audeT ¢ OIEHKOH +

Hroro 144 4 10 8 122

4.3 Conepmalme AUCHUIIIMHBI IJIH oﬁyqamumxca

04HO# popMbI 00yUeHUsI

Tema 1. OcHOBHBIC TOHATHS U ONpPeAeJIeHUs

Jleknusi. Ilpenmer, 3agaum U coxpepkaHuEe Kypca TeroTexHUukH. CBs3p ¢
JPYTHUMH OTPACJIIMHU 3HAHUW. 3HAYEHUE TEIJIOTEXHUYECKUX 3HAHUU ISl COTPYAHHUKOB
noXKapHoOU oxpaHbl. MecTo U posib Kypca B 00IIeH crucTeMe MOArOTOBKH CHEIUaINCTOB
JUIsl OPraHoB M MOApa3aeieHui mokapHoi oxpaHbl. CTpyKTypa U METOJMKA U3y4EHHUS

Kypca.




PexoMenayemasi jureparypa
ocHoBHas [1];
JonojaHuTeapHas [1,2].

Tema 2. Cmecu paGouux tei. TenmoeMKocTh

IIpakTnyeckoe 3ansaTHe. [a3oBeie cmecu. TeroemkocTs. BrimonHeHue
pacueTHO-Tpadudeckoi paboThl «I'a30Bbie cMecH. TermI0eMKOCThY.

CamocrosTeabHas padora. CriocoObl 3aJlaHHs COCTaBa CMECH, COOTHOIIICHUS
MEXIy MacCOBbBIMH U OOBEMHBIMHU JOJISIMU. BbruncieHue napameTpoB COCTOSHUS
CMECH, OMNPENEIICHUE KaXyLEWCd MOJIEKYISPHOM MAacChl M Ta30BOM MOCTOSHHOU
CMECH, OIPENECICHUE MAPIUATbHBIX JTABICHUNA KOMIIOHEHTOB.

MaccoBasg, oObeMHass U MOJSIpHAs TEMJIOEMKOCTH. TeIIOeMKOCTh MpHU
MOCTOSHHBIX 00bEME U JaBJIEHUHU. 3aBUCUMOCTh TEMJIOEMKOCTH OT TeMIeparypbl U
napnenus. CpemHsis M UCTUHHAS TEIUIOEMKOCTH. DOpMynbl W TaOMUIBI IS
onpeneneHus TerioeMkoctel. Tenmoemkocth cmecu pabouux Ten. IlonroroBka
OTYeTa MO Pe3yJabTaTaM BBINOJHEHHON paboTHhI.

Pexomennyemas aureparypa

ocHoBHas [1];

nonojgHuTenbHas [1,2].

Tema 3. 3akoHBI TEPMOTUHAMUKH U TEPMOAMHAMHYECKHE NP OLECChI

Jlekuusa. CylmIHOCTH TIEPBOrO 3aKOHA TepMOAWHAMHUKHU. DOpMynupoBKa
MEPBOro0 3aKOoHA TEPMOJMHAMUKU. AHAJIUTUUYECKOE BBIPAXKEHUE IEPBOT0 3aKOHA
tepMonuHaMukn. OrnpeneneHue paboThl W TEMJIOTHl Yepe3 TEePMOTUHAMHYCCKHEC
napaMeTpbl COCTOSIHUSI. BHyTpeHHss1 sHeprusd. OJHranbnus. DHTponud. Pv- m Ts-
JarpaMMbl. YpaBHEHUE MEPBOTO 3aKOHA TEPMOAUHAMHUKH JIJIS TOTOKA.

CyIHOCTh BTOPOTO 3aKOoHAa TepMoAuHAMUKH. OCHOBHBIE (HOPMYIHUPOBKU
BTOPOr0 3aKOHAa TE€PMOAMHAMHKH. TepMOIMHAMHYECKUE UUKJIbl TEIJIOBBIX MAIIIMH.
[Ipsmbie u oOparHbie 1MKIBL. TepmogumHamuueckui K.ILJ[. m XomogunbHBIN
ko3 uiment. [{uxkner KapHo u aHaim3 uX CBOMCTB. AHAJIUTHYECKOE BBIPAKCHUE
BTOPOI'0 3aKOHA TEPMOJIMHAMUKH. VI3MeHeHrne SHTPONHUH B HEOOPaTUMBIX MPOIIECcCaX.
N3meHenne >HTponuu U paboTOCIOCOOHOCTh M30JUPOBAHHON TepMOIMHAMUYECKON
CUCTEMBL. DKCHPIUsl TEILIOTHI.

OOmue MeTonbl HMCCIEeIOBAHMS MPOIECCOB MU3MEHEHUS COCTOSHUS pabodux
ten. llonmutponneie mnpouecchl. (OCHOBHBIE  XapAKTEPUCTUKU  MOIUTPOIHBIX
npoieccoB. HM3o0paxenue mpoiueccoB B koopauHatax Pv u TS, OcHoBHBIE
TEPMOJIMHAMUYECKUE TMPOLIECChl: HM30XOPHBIM, HM300apHBIA, HM3O0TEPMUUYECKUNA U
annabaTHBIA — YaCTHBIE CIIydau MOJIUTPOITHOTO MpoIecca.

TepMmonuHaMuyecKuil aHaIU3 MPOIECCOB B KoMmpeccopax. Knaccudukarms
KOMIIPECCOPOB M MNPHUHIMII WX  JAeicTBUA.  MHAukaTopHas  auarpaMmma.
N3orepmudeckoe, aaumabaTHOE U TOJUTPOIIHOE CXaTue, TojHas padora,
3aTpaduriBaeMas Ha IMPUBOJ KoMIIpeccopa. MHoroctyneH4yatoe cxkarue. M3obpaxkenue
B Pv- m Ts- pamarpamMmmax TEpMOIMHAMHYECKUX IPOLECCOB, MNPOTEKAIOIIMUX B
koMmrpeccopax. HeoOparumoe cxarne. OtHocutenbHbld BHyTpeHHUM K.ILJI.



KOMIIpeccopa.
JlaGopaTtopuasi pabora. 3akoHbl TEPMOAMHAMHKM U TEPMOJUHAMUYECKUE
npouecchl « MHOroCTyIeH4YaTblii KOMITPECCOP».
Pexomennyemasi aureparypa:
ocHoBHas [1];
JornojgHuTeabHas [1,2].

Tema 4. TepMoauHAMHMKA IOTOKOB

JlaGoparopHasi padOora. /[[poccenupoBanune ra3oB u mnapoB. CyIIHOCTb
npolecca JpoCCEIMPOBAHUS U €ro ypaBHeHUE. M3MeHeHne napaMeTpoB B MPOLECCe
npoccenupoBanusi. [loustue 00 »sddexre JIxoyns-Tomcona. OcobeHHOCTH
JIPOCCENNPOBaHUSl HJEAIBHOTO M peanbHOro rasoB. lloHsTtue o Temmeparype
WHBEPCHUHU. YCIIOBHOE M300paXKCHHE IpoIlecca JPOCCEIMPOBAHUS B IS- JHarpamme.
[IpakTHyeckoe UCIoabL30BaHUE TPOIIECcCa APOCCEINPOBAHMUS.

CamocrositesibHasi padora. OCHOBHBIE MOJIOKEHUS. YPABHECHUS HCTCUCHUS.
Pacnionaraemast pabora u ckopoctb uctedeHusi. CeKyHAHBIM pacXoi MpU UCTEUEHUU.
CBsI3b KPUTUUYECKOM CKOPOCTHIO UCTEUCHHUS C MECTHOM CKOPOCTBIO PACIPOCTPAHCHUS
3Byka. KpuTuueckoe oTHomieHue pAaBieHuUd. Pacuer cKopocTH wuCTeUYeHUs U
CEKYHJHOTO MacCOBOIO pacxoja il KPUTHUYECKOTO pexuma. YCIOBHUS Mepexona
yepe3 Kputuueckyro ckopocth. Como JlaBans. Pacuer mnpouecca uctedeHus
BOJITHOTO Tapa C IMOMOIIBIO 1S- muarpaMmbl. J[eHCTBUTEIBHBIN MPOIECC UCTCUCHUS.
TepmonuHnamuyeckue TPOLIECCHl B Ta30BbIX YCTAHOBKaxX  MOXKAPOTYIICHHUS.
Hcreyenue raza u3 6aioHa orpaHHueHHON BMECTHM OCTH.

Pexomenayemasi aureparypa:

ocHoBHas [1];

JnornojgHutenbHas [1,2].

Tema 5. PeanbHble razol 1 napbl. ®a3oBblie nepexoabl

Jlekumsi. CBoiictBa peanbHbIX Ta3oB. Ilapel. Ilporeccsl mapooOpa3oBaHus B
pv- u Ts-guarpammax. ®a3oBas quarpamma BeniecTB. TepMoaIuHAMHUUECKHE CBOMCTBA
noBepxHoctu pazgen ¢a3. Ilonsatue 00 ypaBHeHuu BykanoBuua-Hosukosa.
VYpaBuenue boromo6oBa-Maiiepa. TepMoauHamMudeckue TaOIUIIBI BOJBI U BOASIHOTO
napa. TepmonuHamuueckue nuarpamMmmbl Pv-, TS- u is- BomsgHOro mapa, ABYOKHCH
yraepozaa, ¢ppeoHoB. Pacuer TepMoIMHAMUYECKUX MPOIIECCOB U3MEHEHUSI COCTOSTHUS
napa. JKuJakoCcTu U napbl, UCIOJIb3YEMbIE B YCTAHOBKAaX MOKapoTyuieHus. XKuakoctu
U napsel, 00panjamecs B TEXHOJIOTHYECKUX YCTaHOBKAaX C MOBBIIIEHHOW MOXKapHOU
OITACHOCTBIO.

['oMoreHHsbIe u reTEPOTECHHBIE TEpPMOIMHAMUYECKUE CHUCTEMBI.
Tepmoannamuyeckoe paBHOBecue. YcioBue (a3zoBoro paBHoBecus. Da3oBbie
nepexonbl. YpasHenue Knaneiipona-Kmaysuyca. VYcrtoitumBocts (a3. @Da3oBbie
nepexobl TIPH OJMHAKOBBIX JaBieHUIX (pa3. dDa3oBbie Mepexoabl MpU UCKPUBIECHHBIX
MOBEPXHOCTSAX pa3zaena.

JlaGoparopuasi pabora. lccienoBaHue TEpMOAMHAMUYECKUX IapaMeTpoOB



npu (a3oBBIX Mepexoax Ha JIMHUKU HACBIIIECHUS KUJKOCTb—IIap.
Pexomenayemas aureparypa:
ocHoBHas [1];
nonojgHutenbHas [1,2].

Tema 6. TepMOIlI/IHaMI/I‘leCKI/Iﬁ AHAJ/IN3 TCIIJIOTCXHUIECCKHUX yCTpOﬁCTB

Jlekuus. [[ukiabl NapoCHIOBBIX YCTAaHOBOK. [IpuHIMNMaibHas cxema
nmapocwnoBo yctaHoBkd. I[luknm PeHkuHa w  ero wucnonb3oBanue. BnusHue
HauyaJbHBIX M KOHEYHbIX mnapameTpoB Ha Tepmuueckui K.IL.J[. nukna PenkuHa.
N3o6paxenue mukia Pv-, Ts- u is- nuarpammax. [IyTu TOBBIIICHUS SKOHOMUYHOCTH
MapOCUIIOBBIX YCTAHOBOK. TerutoukarmoHHbld UK. [IoHsATHE O IUKIaX aTOMHBIX
CUJIOBBIX YCTAHOBOK.

[Huxnel asurarenet BHyTpeHHero cropanus (.B.C.). Ilpunuun nperctBus
nopuHeBbix [.B.C. Llukiael ¢ H30XOpHBIM M M300apHBIM NoBoAOM Teruia. [{uki co
CMEIIaHHBIM TOBOAOM TemaoThl. M3o0paxenue mukinoB B Pv- u Ts- nquarpammax.
Tepmuueckue m skcepruueckue K.ILJ. mukios [[.B.C. CpaBHuUTEnbHBIA aHaIU3
TepmonrnHaMuyeckux nukios J1.B.C.

[{UKIIBI YCTAHOBOK JIsl TA30BOJSTHOTO TYIIEHHUS MOXKAPOB.

[{ukapl  XOMOMWUIIBHBIX  yYCTAHOBOK.  XOJOAWIBHBIA  KOIPGUIMEHT U
XOJIOAONPOU3BOAUTEILHOCTh. [[UKJI mMmapoBOM W BO3AYIIHOM KOMIIPECCOPHOM
XOJOAWIbHON ycTaHOBKH. [loHsiTHE 00 aOCOpPOIMOHHBIX U MAPOIKEKTOPHBIX
XOJIONUJIBHBIX YCTaHOBKaX. TepmoTpancdopMaTopsl.

JlaGoparopnass paOora. Ilukibl [BUrareneii BHYTPEHHETO CrOpaHHs,
«TepMoaMHAMUYECKHNM pacUeT LIUKIIA IBUTATEISI BHYTPEHHETO CTOPAHUSY.

Pexomennyemasi aureparypa:

ocHoBHas [1];

JnonojaHutenbHas [1,2].

Tema 7. TenioreHepupywiue yCTPOCTBA, XOJO0AMJIbHAS W KPHUOIe€HHAasA
TEeXHUKA

JlabopaTtopuas paoOora. J[Burarenu BHYTPEHHEro cropaHusi. TerioBbie
eKTpocTaHMU. (OCHOBHBIE TIOJIOKEHHUSI pacueTa TEIJIOCWIOBBIX YCTPOMCTB.
dusnyeckas CylmHOCTb MPOILIECCOB OXJIAKICHHUS.

CamocTtoniTeibHass paGora. OOm@as XapaKTepUCTHKA  TEMIOCHIOBBIX
YCTAaHOBOK. TE€XHOIOTMYECKUE MPOMBINIJICHHBIE Teuu. [IpOMBINITIEHHBIE KOTEIbHBIE
yctaHoBKHU. [lapoBble U ra3oBbie TypOHHBL. OCHOBBI MOJYYEHHS] MCKYCCTBEHHOTO
xonona. Kraccudukanusi XONMOAWIBHBIX MAIIMH W YCTAHOBOK. XOJIOAWJIbHBIC
arperarbl U UX OCHOBHBIE XapaKTE€PUCTUKU. XOJIOJONPOU3BOIAUTENBHOCTh YCTAHOBKH.
OCHOBBI KPUOT€HHOM TEXHUKHU. Bo3nyxopasgenuresibHble yCTAaHOBKHU. [ enueBble u
BOJIOPOAHBbIE cucTeMbl. CHUCTEMBl XpaHEHUS M TPAHCIOPTHUPOBKU KPHOTEHHBIX
BEILIECTB.

PexoMmenayemas ureparypa:



ocHoBHas [1];
JonojaHuTeabHas [1,2].

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

JlaGoparopnas pabGora. Terora cropanus. OCHOBHBIE TOJOXKEHUS TEOPUU
ropeausi. OCOOCHHOCTH CXKWUTAHUS TBEPIOTO, >KMIKOTO UM Ta3000pa3HBIX TOILIUB U
pacueT TEOPETHYECKH HEOOXOJUMOIro KOJIMYECTBAa BO3AyXa MJIsi UX CXKUTAHUS.
Koapduuuent u30biTka Bo3nyxa. CoctaB 00beM  NPOAYKTOB  CrOpaHUs.
Teoperuueckas Temrneparypa FrOpeHHUs.

CamocrositesibHast  padora. Tepmoxumusa. 3akon Iecca. VYpaBHeHus
Kupxroda. Xumudeckoe paBHOBeCHE M BTOpPOM 3akOH TepMoauHaMuku. KoHcTaHTa
PaBHOBECHS M CTENEHb auccouranuu. TemmoBoi 3akoH HepHcTta. Buabl TomiamBa u
ux xapakrepuctuku. Knaccudukauus tornms. TBepaoe, kuakoe u razooOpasHoe
TOTUIMBO U MX XapaKTEPUCTUKU. DIEMEHTAPHBIN COCTaB TOILJIMBA.

Pexomennyemas aureparypa:

ocHoBHas [1];

nononHuTenbHas [1,2].

Tema 9. OcHOBHBIC IOHATHS U ONPeAE/JICHUS] TEOPUH TEII000MeHa

Jlexknusa. [IpenMer u 3amauu Teopun TeryiooOMeHa. 3HaYeHUE TEIJIoO0OOMEHa B
MPOMBINUIEHHBIX Mmporeccax. OCHOBHbIC MOHATUSA U omnpeaeneHus. Buasl nepenoca
TEIUIOTHI:  TEIUIONPOBOJHOCTh, KOHBEKIMS W u3nydyeHue. 3akoH Dypee.
Koa¢ddunmeHnt tenaonpoBogHOCTH.

Pemenne ypaBHEHUs TEIIONPOBOAHOCTH ISl OJHOCIOWHOM M MHOTOCJIOMHON
IUIOCKOW ¥ UMJIMHAPUYECKON CTEHOK.

Pacuer TemnepaTypHOro mojsi CTEHKM C YYETOM 3aBUCUMOCTU Kod(duimeHTta
TEIJIONPOBOAHOCTU OT TEMIEPATYPHI.

IIpakTHueckoe 3aHsATHEe. TEmIONPOBOAHOCTH OJHO- W  MHOTOCIIOWMHBIX
MJIOCKUX U IUWIMHAPUYECKUX CTEHOK. BhIMoNIHEHHEe pacueTHO-Tpaduueckoit padboThl
«CranuoHapHas TENJIOMPOBOAHOCThY.

CamocrositesibHasi  padora. IloarotroBka oryera 1o — pe3yibraram
BBITIOJTHEHHOM paOOTHI.

Pexomennyemas aureparypa:

ocHoBHas [1,2];

JonojgHuTeabHas [1].

Tema 10. TeruionpoBogAHOCTH

Jlekumsi. JluddepeHnuansHoe ypaBHEHHE TEMJIONPOBOAHOCTU. YCIOBHUE
omHo3HauHOCTU. Koad purmeHnT TemneparypornpoBoIHOCTH.

TennonpoBOOHOCT, TMpU HECTAIMOHApPHOM pexkume. HecranmoHapHbIi
MPOLECC  TEIUIONPOBOAHOCTH. MeToabl  pemieHHsl  3a74a4  HECTAalWOHApHOUN
TEIUIONPOBOAHOCTH: METOJ pa3lelieHHs] MEPEMEHHBIX, METOJ HHTErPaJIbHOIO
npeoOpaszoBanusi Dypwe, metoy Jlannaca. Meton KOHEUHBIX pa3HOCTEH.



OxnaxkeHre (HarpeBaHWe) HEOrPAaHMYEHHOM IMJIACTHHBI, HWJIMHApPA W IIapa
IpU TPAaHUYHBIX YCJOBUSAX NEPBOT0O, BTOPOro, TpeThero poxaa. HecrannoHapHbIi
MpOLIECC  TEIUJIONMPOBOAHOCTH B  TejlaX KOHEYHBIX pa3MepoB. PerymspHsbie
PEKUMBL.

JladopaTopunasi padora. dusmueckre 0COOSHHOCTH MPOIECCOB HArpeBaHUs
CTPOUTENILHBIX KOHCTPYKIIMM M TEXHOJOTMYECKOro oOOpydOBaHUS Ha MOXKape.
HcnpiTanust CTPOUTENBHBIX KOHCTPYKIIAM B TT€YaX.

CamocrositesibHasi  padora. IloaroroBka oryera 1o — pe3yibraram
BBITIOJTHEHHOUM pabOTHI.

Pexomenayemasi aureparypa:

ocHoBHas [1,2];

JonoaHuTenbHas [1].

Tema 11. KonBeKTUBHBI Tena1000MeH. OCHOBBI TEOPUH TENJI000MeHA.

Jlekuusi. OCHOBHBIE MOHATHS U onpeAeneHus. YpaBHeHne Hprotona-Puxmana.
Koaddunuent temnoornaun. Juddepeniumanbubie ypaBHEHUS TemIoOOMeEHa:
ypaBHEHUE JIBUKCHUS  BSI3KOM  KHUJIKOCTH (HaBbe-CtoKkca), YpaBHEHHE
TEIJIONPOBOIHOCTH ISl TTIOTOKA JBIKYIIEHCS KUAKOCTH, YPAaBHEHUE TEIUIOOTAAYU Ha
rpanuile nortoka u creHku (buo-Oypbe), ypaBHEHHE HEPA3PHIBHOCTH. YCIIOBUE
OHO3HAYHOCTU K nuddepeHInanbHbIM YPaBHEHUSIM KOHBEKTUBHOTO TEIJIOOOMEHA.
OCHOBHbBIE TIOJIOKEHHSI TEOPHUHM IOrPaHUYHOrO cios. MccnenoBaHue TemIoOTAA4YH
METOJIaMHU MTOTPAHUYHOTO CJIOSI.

OcHoBBI Teopun 1ono0Ouss. OCHOBHBIC ONpECICHUS. YCIOBUS TOM00US
busnaeckux sieHuil. [IpeodpazoBanus momoous. Yucna nomoous. KpurepuanbHbie
ypaBHeHUs. DPu3WUeCcKuid  CMBICI  OCHOBHBIX 4YHCEed  moaoous. Mertoasl
MozaenupoBanus. [IoHATHS 0 MaTeMaru4ecKoM MOJIETMPOBAHUHU.

Tennoornaya mnpu CBOOOJHOM JABMIKEHMHM JKMAKOCTH. Teroorgada B
HEOTPAaHUYEHHOM  O00BEME: JaMuHapHas ©W  TypOyJNeHTHass  KOHBEKIUS Y
BEPTUKAJIBHBIX MOBEpxHOCTel. Temiooraaya Ha TOPU3OHTAIBHONW  IJIOCKOMN
IIOBEPXHOCTH B HEOTPAHMYEHHOM MPOCTPAHCTBE. TeIIooTHadya TOPU30HTAIBHO
pPacIoJIOKEHHOT0 IUJMHApa B HeorpaHudueHHoM o00béme. KpurepuanbHbie
ypaBHeHUs. Tenaoo0MeH mpu cBOOOIHON KOHBEKIIMU B 3aMKHYTHIX 00b&éMax. Pacuer
TEIUIOOTAAa4Y1 Yepe3 TOHKHUE MPOCIONKH KUIKOCTH U rasa.

TermooTnaya npu BbIHYXACHHOM TEUEHUU KUJIKOCTH B TPyOax; TEMIOO0TAa4ya
npy JaMUHAPHOM H TypOYJIEHTHOM TEUEHUU >KHUAKOCTEH B TpyOax; pacueTHbIC
ypaBHEHHUsI ToA00usl.

TermnooTnaya npu BBIHYXIAEHHOM JBUXKEHUU Cpeabl. TenjaooOMeH mpu
JIBUKCHUU KUJKOCTEN BIOJb MIJIOCKOW MOBEPXHOCTH; TEMIOOTAa4a MMPU JaMHUHAPHOM
U TypOyJEHTHOM TOTPAaHMYHOM CJIO€;, PEUICHHE 3aJad METOAOM TEOPUHU TMOI00WUS;
KpUTEPUAJIbHBIE YPABHECHHS.

JlaGopaTropnass padGora. TermooOMeH MpU €CTECTBEHHOW KOHBEKIIUM.
TennmoobmeH mpu BBIHYKIEHHON KOHBEKIMHU, « KOHBEKTUBHBIN TEIIIO0OMEH.

CamocrosTenbHas padora. [lonroroBka oT4€TOB MO BHITOJIHEHHBIM padoTaM.



PexoMenayemasi jureparypa:
ocHoBHai [1,2];
JonojaHuTeabpHas [1].

Tema 12. U3ayuenue

Jlekuuss. OOmMe MOHATHS U ONPEICJICHHS;, TEIJIOBOM OajaHC JIy4HCTOro
TEIJIO0OOMEHA. 3aKOHBI TEIUIOBOTO M3JydeHHs. TermiooOMeH H3IyuYeHHUEeM MEXIy
TelaMH, pa3lelIeHHBIMU MpO3padyHoOi cpenoil; kod(dduuueHT o06ay4eHHOCTH;
TEIJIOOOMEH H3JIYyYEHHEM MEXKAYy TelaMu, MPOU3BOJIbHO PpACIOI0KEHHBIMU B
MpPOCTpPaHCTBE. 3ammTa OT u3nydeHus. W3mydenue razoB. Usnydenue dakena
IJIaMEeHU MpU Toxkape. Pacuer 0e30macHbIX B MOXKapHOM OTHOIIEHUU PACCTOSHUM U
SKPAHHOW 3alIUTHl OT TEIJIOBOro M3nydeHus. Pacuer TemiooOMeHa HU3IydyE€HHUEM B
MOTJIOMIAOIIEH U M3Nydaronen cpeae. JIlyducToiit TemiooOMeH MeXIy orpaxacHueM
Y HaXOJSIENCA BHYTPU HETO BBICOKOTEMIIEPATYPHOM ra30BOM CPEIOH.

PanuaniioHHO-KOHBEKTUBHBIM U  paguallMOHHO-KOHJYKTUBHBIN TEI1000MeH
npy OOJBIION ONTHYECKOM TonIMHE cpeabl. KpuTepuu paauaiimoHHOro Mojaoous.
TermooOMeH orpaxaaromux KOHCTPYKIIUA TTPU TTOXKAPE B ITOM SIIIEHUU.

I[IpakTuyeckoe 3anaTHe. Pacuer Oe30macHbIX B MOXKAPHOM OTHOILIECHUU
PACCTOSIHUM M DKPAHHOMW 3aIMThI OT TEIUIOBOTO M3JIy4YeHHUs. BhIIOTHEHWE pacyeTHO-
rpaduaeckoit padboThl «JIydUCTHINA TETIIOOOMEH.

CamocTosiTesibHasi padora. [logroroBka oT4eTa 1o BIMOJIHEHHON padoTe.

Pexomennyemas gqureparypa:

ocHoBHas [1,2];

JonojaHuTeabpHas [1].

Tema 13. Terutonepenaua. UnreHcuukanuu Temionepesadyu

Jleknusi. Haznauenue, kiaccupukanusi 1 cXeMbl TEINJIOOOMEHHBIX allapaToB.
OcHOBHBIE MOJOXKEHUSI TEMJIOBOTO pacyeTa TEINIOOOMEHHBIX almnapaTroB. YpPaBHEHHE
TeIIoNepeIadu.

IIpakTnyeckoe 3ansiTue. Temnonepenaya yepe3 MIOCKYI0, HUIUHIPUIECKYIO,
chepuueckyto u opebpéHHyro creHku. [lytu wuHTEeHcHUKAIMU Tpoliecca
Tertonepenadu. TenoBas wu3osAnusa. BpiOop Marepuana TENJIOBOW H3OJISIIHH.
JMuddepenimansubie ypaBHEHHS TENIOMAacCOOOMEHa.

CamocrtosTeabHass padora. PaGora c¢ BupryaasusiM YMK B pexume
CaMOKOHTPOJIS 110 TEME JIEKIIUH.

Pexomenayemasi aureparypa:

ocHoBHas [1,2];

JonojaHuTeabHas [1].

Tema 14. OcHoBbI MaccooOMeHa. Tensiomaccoo0MeHHbIe YCTPOMCTBA.
IIpakTnyeckoe 3ansitme. Terulonepenada.  BrimonHeHue  pacueTHO-
rpaduueckoil paboTsl « TenmooOMeHHbIH anmapar.



CamocrositesibHast  paGora. OCHOBHBIE TOHSATUS UM OINpPEICIICHUS.
Konnentparnmonnas auddysus. Tepmo- u 6aponuddysus. KonpexkrupHas nuddysusi.
Huddepennuansupie ypaBHeHUs Teruiomaccooomena. Juddysuonnsie Kpurepuu
nonobus. KputepuanbHbie ypaBHeHUs. PacueT TemiomaccooOMeHa B BO3IyXe IpH
€ro BBIHYKIEHHOM M CBOOOZHOM JIBUJKEHHHU. TerioMaccooOMeH MpH HCIapeHuu
JIETKOBOCIIJIAMEHSIOIIMXCS U TOPIOYMX JKuakocTed. OmeHka MoKapHON OMacHOCTH
00pa3yrNIMXCs TAPOBO3MYIIHBIX CMECEH B IIOMEIICHUSX.

Hasnauenue, kimaccu@ukaius ¥ CXeMbl TEMJIOOOMEHHBIX amnmaparoB. [IpuHIun
pacueTa TEIUIOOOMEHHBIX ammapaTtoB. KOHCTPYKTHBHBI W TOBEPOYHBINA TEIJIOBHIE
pacueTsl TEmI000MEHHBIX amnmapartoB. CpemHuild TemmeparypHblii Hamop. OCHOBBI
THIPOJUHAMUYECKOTO pacdyeTa TEIUIOOOMEHHBIX ammapaToB. Pacdyer temmeparyp
TEMJIOHOCUTEJICH Ha BBIXOJE W3 ammapara mpu OleHKe 0e30MacHbIX YCIOBUH paOOTHI.
[TonroroBka oTyeTa MO BBIMOJIHEHHOMN padoTe.

Pexomenayemasi aureparypa:

ocHoBHas [1,2];

JlonoHuTebHas [1].

Tema 15. IlpumeHeHMe TemI0Thl B MOKAPHOW OXpaHe M OXpaHa
okpyxamwuieil cpeabl. OCHOBBI JHeprocéepe:keHusi 1 OCHOBHbIC HaNpPaBJICHUSA
IKOHOMMHM IHepropecypcos. Bropuunbie JHepreTu4ecKue pecypcol

I[IpakTuueckoe 3ansTHe. BTopuuHble sHepreTudeckue pecypcel (BOP).
O6mme monoxkenuss u  kinaccuukanmus BOP. Poms BOP B TOmnmmBOo m
teronorpedaeHuu. Microunnku BOP u ux ncnonp3oBanue.

CamocrosiTesibHass padora. OCHOBHBIE MOTPEOUTENN TEIIIOTHL. DIEMEHTHI
CYIIUJILHOW YCTaHOBKU. THUIBI CYIIMJIBHBIX YCTAaHOBOK. TemioBod OanaHc
CYLIMJIBHOM YCTAHOBKM M OIpEIEICHUE €€ pa3MepoB. TEeXHUKO-IKOHOMHUYECKHE
MOKA3aTeJd CYLIUJIOK.

[IpobGnema 3amMTHI OKPYXKAKOIIEH cpeapl OT BHIOpOCAa MPOAYKTOB TOPEHUSI.
XapakTepUCTUKN OCHOBHBIX 3arps3HAIOIMX BeliecTB. OCHOBHBIE METOABI OYMCTKHU
MPOJYKTOB TOPEHUS OT BPEAHBIX BHIOPOCOB.

OCHOBHBIE  HampaBJICHUST  JKOHOMUHM  BHepropecypcoB.  lloBelieHue
3((PEKTUBHOCTH  DHEPreTUYECKOTO W IHEProMCIONb3YIOEro  000pydOBaHUS.
CHMXEHUE SHEPronoTeph, COBEPIICHCTBOBAHME yYE€TAa M HOPMHUPOBAHUE pacxona
sHepropecypcoB. Pabora ¢ BupryansHbeiM Y MK B pexxnMe caMOKOHTPOIS.

PexoMenayemas iureparypa:

ocHoBHas [1,2];

JonojgHuTeabpHas [1].

1JIs1 3204HOU popMBbI 00yUeHUsT
Tema 1. OcHOBHBIE NOHATHSA U OMP eI eJIeHUA
Jlekums. Ilpenmer, 3amaum W comepk’aHUE Kypca TEIIOTEXHUKU. CBA3b C



JPYTUMH OTpacyisIMU 3HAHUW. 3HAYEHUE TEIJIOTEXHUUYECKUX 3HAHUM VISl COTPYAHUKOB
MOXKapHOM oXpaHbl. MecTo U poiib Kypca B 0011Iel CUCTEME MTOATOTOBKH CIIECIIMATUCTOB
JUIsL OPraHoB M MOApa3eieHu noxapHoi oxpaHbl. CTpyKTypa U METOAMKA U3yYEHUs
Kypca.

CamocrositesibHasi pabGora. Ilpenmer TepMOIMHAMHKA W €€ METOIBI.
Tepmonunamuyeckas cuctema. OCHOBHBIE MapaMeTpbl COCTOsHMS. PaBHOBecHOE U
HEPABHOBECHOE COCTOSIHME. YPaBHEHUS COCTOSHUSA. PAaBHOBECHBIE 1 HEPABHOBECHBIE
coctosiHus. TepmonuHaMHuuecKuid Tmpouecc. PaBHOBECHbIE UM  HEPABHOBECHBIC
npouecchl. OOpaTuMble U HEOOPATUMBIE TPOLE CCHI.

Pexomennyemasi aureparypa

ocHOBHas [1];

JnononaHuTenpHas [1,2].

Tema 2. Cmecu paGouux tei. TenmoeMKkocTh

CamocrosnTenbHas padora. CriocoObl 3a/laHHs COCTaBa CMECH, COOTHOIIICHUS
MEXIy MacCOBBIMH U OOBEMHBIMHU JOJSIMU. BbluncieHue napameTpoB COCTOSHUS
CMECH, OMNPENEICHUE KaXyLEUCd MOJIEKYJISIPHOM MAacChbl M Ta30BOM MOCTOSHHOU
CMECH, OIPEAECICHUE MaPIUATbHBIX JABICHUA KOMIIOHEHTOB.

MaccoBasg, oObeMHass ¥ MOJSIpHAs TEMJIOEMKOCTH. TeIIOeMKOCTh MpHU
MOCTOSSHHBIX 00BEME M JaBJICHUM. 3aBUCHMOCThH TEIJIOEMKOCTH OT TEeMIeparyphl U
napinenus. CpemHsis M HUCTUHHAS TEIUIOGMKOCTH. DOpMynbl W TaOMUIBI  JJIS
onpeneneHus TerioeMkoctel. TenmoemkocTh cMmecu paboumx Ten. IlomroroBka
oT4eTa Mo Pe3yabTaTaM BBIMOJTHEHHON PaOoTHI.

Pexomennyemas sureparypa

ocHOBHas [1];

nononHuTeNnbHas [1,2].

Tema 3. 3akoHBI TEPMOTUHAMHUKHU M TEPMOAMHAMHYECKHE P OLECChI

CamocrositesibHasi padora. CylmiHOCTh MEPBOTO 3aKOHA TEPMOAMHAMUKH.
@opMynupOBKa IIEPBOr0 3aKOHA TEPMOAWHAMHUKH. AHAIUTHYECKOE BBIPAKECHHE
NEepBOro 3akoHa TepMoAMHAMUKHU. OmpeneineHne padOTbl W TEIUIOTHI  4epe3
TEPMOAMHAMUYECKHAE MAPAMETPbl COCTOSIHUS. BHYTpEHHsE SHeprus. OHTAJIbIUSL.
Outponus. Pv- u TS- nuarpamMmmel. YpaBHEHHE NMEPBOTO 3aKOHA TEPMOAUHAMUKH J1JIS
MTOTOKA.

CymHOCTh BTOpPOro 3akoHa TepMoauHaMuKUd. OcCHOBHBIE (HOPMYIUPOBKU
BTOPOr0 3aKOHAa TE€PMOAMHAMHUKH. TepMOIMHAMHYECKUE LUKJIIbI TEIJIOBBIX MAIIIMH.
[Ipsmbie u oOparHbie 1MKIbL. TepmogumHamuueckuid K.ILJ[. u xomogunbHbIN
ko3 punment. [ukner KapHo m aHanmmu3 ux CBOWCTB. AHAJIMTHUYECKOE BBIPAKCHUE
BTOPOT'0 3aKOHA TepMOIMHAMUKH. V3MeHeHrne YSHTPONHUK B HEOOPAaTUMBIX MPOIleccax.
N3meHenne >HTponuu U pabOTOCIMOCOOHOCTh M30JIUPOBAHHON TepMOIMHAMUYECKON
CUCTEMBI. DKCOPIUs TEILIOTHI.

OO0mume MeTonbl HMCCIEIOBAaHUS TPOIIECCOB M3MEHEHHUs COCTOSIHUS paboumx
ten. llomutponmHbele mnpouecchl. (OCHOBHBIE  XapAKTEPUCTUKU  MOJUTPOIHBIX
nporieccoB. M3obpakeHue rmporieccoB B koopauHatrax PV u TS, OcHOBHBIE



TEPMOJIMHAMUYECKUE TMPOILIECChl: HW30XOPHBIM, HM300apHBIA, HM3OTEPMUUYECKUNA U
anuabaTHBIN — YaCTHBIE CIy4au MOJUTPOIHOTO Mpolecca.

TepMonnHaMUYECKUN aHANIM3 TMPOIECCOB B KoMmpeccopax. Kiaccudukarms
KOMIIPECCOPOB M MNPUHIUI WX  JAeicTBUA.  MHAuWKaTOpHAas  auarpaMmma.
Hzorepmuueckoe, agumabaTHOe ¥ TOIUTPOMHOE CXKarhe, ToiHas padora,
3aTpauriBaeMas Ha MPHUBOJ KoMIlpeccopa. MHoroctynenuyatoe cxkarue. M3o00paxxenue
B Pv- m Ts- pmarpamMmmax TEepMOIMHAMHYECKUX TMPOLECCOB, MNPOTEKAIOIINX B
xomrpeccopax. HeoOparumoe cxkarne. OtHocutensHbli BHyTpennuid K.ILJI.
KOMIIpeccopa.

Pexomennyemasi aureparypa:

ocHOBHas [1];

JnononaHuTenpHas [1,2].

Tema 4. TepMoaAUHAMHM KA IOTOKOB

CamocrositesibHasi padora. OCHOBHBIE MOJIOKEHUA. YPABHECHUS HCTCUCHUS.
Pacnionaraemast pabora u ckopoctb uctedeHusi. CeKyHAHBIM pacXoi MpU UCTEUEHUU.
CBs13b KPUTUYECKOW CKOPOCTHIO UCTEUEHHUSI C MECTHOM CKOPOCTBIO PACHPOCTPAHEHUS
3BykKa. KpuTuueckoe oTHolIeHHE JAaBieHUN. Pacuer CKOPOCTM UCTEYEHUS W
CEKYHJHOTO MacCOBOIO pacxofa Uil KPUTHYECKOTO pEeXMMa. YCIOBHUS IIepexona
yepe3 KpuTHuecKyro ckopoctb. Como JlaBans. Pacuer mnponecca ucredeHus
BOJISTHOTO Tapa ¢ MOMOIIBI0 IS- auarpamMmbl. JlefcTBUTENBHBIN MPOIECC UCTEUSHUSI.
TepMoguHaMUyeCKHE TPOLECCHI B Ta30BBIX YCTAHOBKAX  IMOXKAapPOTYIICHUS.
HcTeuenune raza u3 0anjgoHa OrpaHUYEHHON BMECTHUM OCTH.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nononHuTeNnbHas [1,2].

Tema 5. PeanbHble razol 1 napsl. ®a3oBblie mnepexoabl

CamocrositesibHasi padora. CpoiicTBa peanbHbIX ra3oB. I[lapsl. IIpomeccsl
napoobpazoBanusi B pv- U Ts-gumarpammax. DazoBas pguarpaMma BEIIECTB.
Tepmonunamudeckue CBOMCTBA MoBepXHOCTH pasznen (a3. Ilonarue o6 ypaBHeHUU
BykanoBuua-HoBukoBa. VYpaBHeHnune borono6oBa-Maitepa. TepMmogmHaMuuecKue
TaOIUIBl BOJBI M BOASHOrO mapa. TepMonuHamuueckue auarpammbl Pv-, TS- u is-
BOISIHOTO Tapa, JABYOKHMCH Yyriiepona, ¢peoHoB. PacueT TepMoauHAMHYECKHUX
MPOIIECCOB M3MEHEHMsI COCTOSHUS Tapa. JKUAKOCTM W mapbl, HCHOIb3yEMbIE B
yCTaHOBKaxX  moxaporymieHus. JKuakoctu u  mapbl, oOpamjarommuecs B
TEXHOJIOTHYECKUX YCTAHOBKAX C MOBBIIIEHHON MTOXAPHOU OMMaCHOCTHIO.

['omMoreHHbI€ u reTEpPOTCHHBIE TEPMOANHAMUYECKHUE CUCTEMBI.
TepmonuHamuueckoe paBHOBecue. YcioBue ¢a3oBoro paBHoBecus. Da3oBbie
nepexonbl. YpaBHeHue Kunaneipona-Knaysuyca. VYcroiuuBocth ¢a3. DazoBbie
MepPEeXo/Ibl TIPH OJIMHAKOBBIX NaBICHUAX (pa3. Da30BbIe MEPEXOabl MPYU UCKPUBIICHHBIX
MOBEPXHOCTSX pa3zena.

Pexomenayemasi aureparypa:

ocHOBHas [1];



nonojaHutenbHas [1,2].

Tema 6. TepMoanHAMHU4YECKHA AHAIN3 TEIJIOTEXHUYECKHUX YCTPOICTB

CamocrosiTebHASA paoora. [Hukisl MapOCUIIOBBIX YCTaHOBOK.
[IpuHuunuanpHass cXeMa N[apoCWIOBOM yCTaHOBKU. Ilukn PeHkuHa wu  ero
WCIIONIb30BaHKUE. BiMsHUME HadyalbHBIX M KOHEYHBIX NMapaMETPOB HAa TEPMUUYECKUN
K.ILJ. mukna Penkwna. M3oOpaxkenue mwkia Pv-, Ts- m is- numarpammax. Ilytm
MOBBIIICHUS] YKOHOMUYHOCTH MapOCUIIOBBIX YCTAaHOBOK. TemIO(pUKAIMOHHBIA UKIL
[ToHsTHE O IMKIaX ATOMHBIX CHJIOBBIX YCTaHOBOK.

[Huxnel aBurarenet BHyTpenHero cropanusi (.B.C.). Ilpunuun npeictBus
nopirHeBbiX J[.B.C. [ukiabl ¢ U30XOpHBIM W M300apHBIM MOJABOAOM Teruia. [{uki co
CMEIIaHHBIM TOBOJAOM TemaoThl. M3o00paxkenue mukioB B Pv- u Ts- nuarpammax.
Tepmuueckue u skcepruueckue K.ILJ. nwmxio J[.B.C. CpaBHUTENbHBIM aHAIN3
TepmonrnHaMuyeckux nukion J1.B.C.

[{UKIIBI yCTAHOBOK JIsl TA30BOJSTHOTO TYIIEHUS MOXKAPOB.

[uUkael  XOMOAMJIBHBIX  YCTAHOBOK.  XOJOAWIBHBIM  KO3(PGUIIMEHT U
XOJIOAONPOU3BOAUTEIBHOCTh. [[UKIT mapoBoM ©  BO3AYIIHOW KOMIIPECCOPHOM
XOJIOAWIbHON ycTaHOBKH. [loHsiTHE 00 aOCOPOIMOHHBIX U TMAPOIKEKTOPHBIX
XOJIONWJIBHBIX YCTaHOBKaX. TepmoTpancdopMaTopsl.

PexoMenayemas iureparypa:

ocHOBHas [1];

nononHuTenbHas [1,2].

Tema 7. Tenorenepupyrwuue yCTpoicTBa, X0J0AMJIbHAS U KPUOICHHAsA
TeXHHKA

CamocTtosiTesibHast padora. OOm@as  XapaKTEepUCTHKA  TEMJIOCHIOBBIX
YCTAaHOBOK. TE€XHOIOTMYECKUE MPOMBIIIJICHHBIE Teuu. [IpOMBIIITIEHHbIE KOTEIbHBIE
yctanoBkH. [lapoBbie U ra3oBbie TypOuUHBI. OCHOBBI TMONTYYEHHS] UCKYCCTBEHHOTO
xonona. Kraccudukanusi XONMOAWIBHBIX MAIIMH W YCTAHOBOK. XOJIOAWJIbHBIC
arperarbl U UX OCHOBHBIE XapaKTE€PUCTUKHU. XOJIOJOMPON3BOAUTEIHLHOCTh YCTAHOBKH.
OcHOBBI KpHOT€HHOW TeXHUKH. Bo3myxopasznenurtelibHble YCTaHOBKHU. [enueBbie U
BOJIOPOAHBbIE cuUcTeMbl. CHUCTEMBl XpaHEHUS M TPAHCHOPTHUPOBKU KPHOTEHHBIX
BEILIECTB.

Pexomennyemasi aureparypa:

ocHOBHas [1];

JonojgHuTeabHas [1,2].

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

CamocroaTenbHass padora. Teruora cropaHusa. OCHOBHBIE TOJIOKECHUS
Teopuu ropeHus. OCOOCHHOCTH CHXKUTAHMUS TBEPAOro, >KUIAKOTO U Ta3000pa3HBIX
TOTUIUB M pacdyeT TEOPETUYECKH HEOOXOAMMOro KOJWYeCTBA BO3AyXa I HUX
ckuranus. Kosdpduuuent nz0ObiTka Bozayxa. CoctaB 00beM MPOIYKTOB CrOpaHUS.



Teoperndeckas TeMnepaTypa rOpeHus.

Tepmoxumusi. 3akoH ['ecca. YpaBaenust Kupxroda. Xumudeckoe paBHOBECHE U
BTOPOM 3aKOH TepMoauHaMuku. KOHCTaHTa paBHOBECHUS M CTENEHb JUCCOLUALUU.
TernoBoit 3axkon Hepucta. Buasl TorumBa u ux xapakrepuctuku. Knmaccudukanus
TOTTUB. TBepaoe, JKUAKOE M Ta3000pa3HOE TOIMJIMBO W HX XapaKTEPUCTHKH.
DneMeHTapHbIN COCTaB TOILIMBA.

Pexomennyemasi aureparypa:

ocHOBHas [1];

JonosHuTenbHas [1,2].

Tema 9. OcHOBHBIC NOHATHUS U ONPeE/AEJICHUS] TEOPUH TENJI000MeHa

Jleknusa. IIpenMer u 3a1aun Teopun TErJIoOOMeHa. 3HaYECHHUE TETIOOOMEHA B
MPOMBINIJIEHHBIX Mponeccax. OCHOBHbIE MOHATUA W ompeneseHus. Buasl nepenoca
TEIJIOTBI:  TEIJIONPOBOJHOCTh, KOHBEKUIMs W  u3lydeHue. 3akoH Dypse.
Kosppunuent remnonpoBogHOCTH.

Pemenne ypaBHEHUs TEIUIONPOBOAHOCTH JJISI OJHOCIOWHON M MHOTOCJIOMHON
MJIOCKOM Y LIMJIMHPUYECKOM CTEHOK.

Pacuer TemmeparypHOro mojsi CTEHKH ¢ YYETOM 3aBUCUMOCTU Kod(duiimeHTta
TEILIONPOBOAHOCTH OT TEMIIEPATYPHI.

IIpakTHyeckoe 3aHsTHE. TEMIONPOBOIAHOCTH OJHO- MU MHOTOCJIONWHBIX
IJIOCKUX U IWIMHAPUYECKUX CTCHOK. BhIMONIHEHHE pacueTHO-Tpaduueckoil padoThl
«CranmoHapHas TEIIONPOBOAHOCTHY.

CamocrtositenbHass  paGora. IlonroroBka or4yeTta 1O  pe3yabTaTam
BBITIOJIHCHHOUW pa0OTHI.

Pexomenayemasi aureparypa:

ocHoBHas [1,2];

JIonojaHuTeabpHas [1].

Tema 10. TeruionpoBogHOCTH

JlaGoparopHasi padora. TeronpoBOIHOCTh MPU HECTALIMOHAPHOM PEKHUME.
Hecranuonapubelidi  mporecc  TEIUIONPOBOIAHOCTH.  MeToabl  pemieHus  3ajad
HECTAIIMOHAPHOW TEMJONPOBOAHOCTU: METOJ PA3ACICHUS TEPEMEHHBIX, METOJ
UHTErpajabHOro mnpeodpazoBanuss Dypwre, wmeton Jlammaca. MeToq KOHEUHBIX
pasHocTe.  JluddepeHnnanpbHOe  ypaBHEHUE  TEIJIOMPOBOAHOCTH.  YCIIOBHE
onHo3HauHOCTU. KoadduimeHt temneparyponpoBOIHOCTH.

CamocrosiTesibHas padora.

OxuyaxkieHre (HarpeBaHWe) HEOTPAaHUYCHHOM IIACTHHBI, NUJIMHApPA W IIapa
IpU TPAHUYHBIX YCJOBHUSAX NEPBOT0O, BTOPOro, TpeThero poxaa. HecrannoHapHbii
MpolecC TENJONPOBOJIHOCTA B  TelaX KOHEUHBIX pa3MepoB. PerymsapHbie
PEKUMBL.

PexomeHnayemasi inTeparypa:
ocHoBHas [1,2];



JlonoHuTebHas [1].

Tema 11. KonBekTHBHBII Tem1000MeH. OCHOBBI TEOPHH TEMJIO00MeHA.

CamocTosiTesibHasi padora. OCHOBHBIC TOHATUA U ONPEACICHUS. YpaBHEHUE
Herotona-Puxmana. Koapdunuent tennoorgauu. HuddepeHuuanbubie ypaBHEHUs
TeryI000MeHa: ypaBHEHHE JBHKeHUs Bsi3kod xuakoctu (HaBbe-Crokca), ypaBHEHHE
TEIJIONPOBOIHOCTU JJIsl TTIOTOKA JIBIKYIIEHCS KUAKOCTH, YPAaBHEHHE TEIUIOOTAAYM Ha
rpaHuiie noroka U creHku (buo-Oypbe), ypaBHEHHUE HEPA3PHIBHOCTU. YCIIOBHE
OJHO3HAYHOCTU K AU (depeHIINaIbHBIM YPAaBHEHUSIM KOHBEKTHBHOIO TEIJIOOOMEHA.
OCHOBHBIE TIONIOKEHUSI TEOPUU TMOrPpaHUYHOrO ciosi. MccienoBaHue TEIIOOTAAYU
METOJIaMHU MTOTPAHUYHOTO CJIOSI.

OcHoBbl Teopun monoOusi. OCHOBHBIE OmpeneNeHUs. YCIOBUS MOA00UsS
busnueckux sieHuil. [IpeodpazoBanus momodus. Yucna nomodusi. KpurepuanbHbie
ypaBHeHUsl. DU3MYECKUI  CMBICI  OCHOBHBIX  4YHCEI  MmomoOus. MeTofsl
MozaenrupoBaHus. [IoHATHS 0 MaTreMaTn4eCcKoOM MOJIEIMPOBAHUMN.

Temnoornaya npu CBOOOJHOM JABMIXKEHMHM JKMAKOCTH. Teruioorgada B
HEOTPAaHUYEHHOM  00BEME: JaMUHApHas ©W  TypOyJeHTHas  KOHBEKIUS Y
BEPTUKAJIbHBIX IMOBEPXHOCTEW. Ternoornaya Ha TOPU30HTAIBHOW  IUIOCKOU
MMOBEPXHOCTH B HEOTPAHMYEHHOM NPOCTpaHCTBE. TermiooTnadya TOpU30HTAIBHO
pacnoJIOKEHHOr0 UUJIMHApa B HeorpaHndyeHHoM oO0béme. KpurepuanbHbie
ypaBHeHUs. Tenaoo0MeH mpu cBOOOIHON KOHBEKIIMU B 3aMKHYTHIX 00b&éMax. Pacuer
TEIUIOOTAAa4YU Yepe3 TOHKUE MPOCTONKH )KUAKOCTH U Trasa.

TermnooTnaya mpu BbIHYXAEHHOM TEUEHUU KUJKOCTH B TpyOax; TEIJIOOTIa4ya
OpU JIAMHHAPHOM W TypOYICHTHOM TEUEHUH MKHUAKOCTEH B TpyOax; pacueTHbIC
ypaBHEHUS MOJ00MS.

TermooTnaya npu BBIHYXKIAEHHOM JBHXKEHUU Cpeabl. TenjaooOMeH Mpu
JBUKEHUH KUJKOCTEN BIOJb IJIOCKOW MOBEPXHOCTH; TEILIOOTIa4a MPHU JIAMHUHAPHOM
U TypOyJEHTHOM NOTPAHMYHOM CJIO€; PEIICHHE 3a7ad METOIOM TEOpUHU MOmo0us;
KpUTEpHUAIbHBIE YPABHEHHS.

Pexomennyemas aureparypa:

ocHoBHas [1,2];

JonojgHuTeapHas [1].

Tema 12. U3nyueHue

CamocrosiTesibHasi pabora. OOmue TOHATHS W ONPEACICHHS; TEMJIOBOU
OallaHC Jy4YHUCTOrO TEMI00OMEHa. 3aKOHbl TEIJIOBOrO H3iIyuyeHus. TemnooOMeH
U3IIyYECHUEM MEXIY TellaMH, pa3/ieIeHHbIMU MPO3pauHON cpemoid; KodhPUIueHt
OOJIy4eHHOCTH;  TEIUIOOOMEH  M3JydeHHEM MEXIy TeJaMHu, MPOU3BOJIBHO
pacnoJIoKeHHbBIMU B MPOCTPAHCTBE. 3aluTa OT M3NydeHus. M3mydeHue rasos.
Uznyuenune ¢akena miaamMeHu mpu noxape. Pacuer 0Oe3omacHbIX B IMOKapHOM
OTHOIIEHUW PACCTOSHUA W SKPAHHOM 3alUTHl OT TEIMJIOBOro u3lydyeHusa. Pacuer
TEIIOOOMEHa M3Jy4eHHEM B TOIVOMIAaomed M u3nydaromei cpene. Jlyducrtolid



TEIJIOOOMEH  MEeXAYy  OrpaKJeHWeM M  Haxofsllehcss  BHYTPH  HEro
BBICOKOTEMIIEPATYPHOU Ia30BOM CPEIION.

PannaiimoHHO-KOHBEKTUBHBI M PaguallMOHHO-KOHYKTUBHBIN TEMIOOOMEH
npy OONBIION ONTHYECKOM ToNIIMHE cpeabl. KpuTepuu paauaiimioHHOro Momoous.
TermooOMeH orpaxkaaromuXx KOHCTPYKITUI TTPH TTOXKAPE B ITOM SIIIEHHUH.

Pexomennyemas gqureparypa:
ocHoBHas [1,2];
JloroyiHuTebHas [1].

Tema 13. Terutonepenaya. UHTeHCHMpUKANMH TEIIONEp exavYn

Jladoparopnas pabora. Teronepenada yepe3 MIOCKYIO, HUIUHIPUYECKYIO,
chepuueckyto u opeOpéHHyro creHku. Ilyrm wuHTeHcMuKanuu mpolecca
tersonepenadn. TeroBas wu3onanus. Bpibop Marepuana TenjaoBOW HU3OJSIUU.
JMuddepenimansubie ypaBHEHHS TENIOMAacCOOOMEHA.

CamocrtonTeabHass pabora. Ha3snauenue, knaccuukanuss U CXEMbl
TenJI000MeHHBbIX  anmaparoB. OCHOBHBIE  TOJOXKEHHS  TEMJIOBOTO  pacyera
TEIJIO0OOMEHHBIX anMapaToB. YpaBHEHHUE TEIIONEPEIaUu.

Pexomenayemasi aureparypa:

ocHoBHai [1,2];

JonojaHuTeabpHas [1].

Tema 14. OcHoBbI MaccooOMeHa. TensioMaccooOMeHHBbIE YCTPOiCTBA.

CamocrositesibHass  padora. OCHOBHBIE TIOHSATUS UM OIPEICIICHUS.
Konuenrpanuonnas nuddysusa. Tepmo- u 6apoaud dysus. Konsexkrusnas auddysus.
Huddepenmnuanbapie ypaBHEHHS TeruioMaccooomena. Juddy3monnsie KpuTepuu
nono6usi. Kpurepuanbueie ypaBHenus. Pacuer TemioMaccooOMeHa B BO3AyXE Mpu
€ro BBIHYKIEHHOM M CBOOOJAHOM JIBUJKEHUHU. TeruiomMaccooOMeH MpH HCIapeHuu
JIETKOBOCIIAMEHSIOIIUXCA U TOPIOYUX JKUIAKOcTed. OleHKa MOKapHOW ONAaCHOCTH
00pa3yronIMXcsl NapOBO3AYIIHBIX CMECEN B IOMEUICHUSX.

Hasnauenue, knaccudukaiysi 1 cXeMbl TEIIIOOOMEHHBIX annaparoB. [IpuHimn
pacueTa TEIUIOOOMEHHBIX ammapatoB. KOHCTPYKTHBHBIM W TOBEPOYHBINA TEIJIOBHIE
pacueTsl TemI000MEHHbIX amnmapatoB. CpeaHuil temmnepaTypHblii Harmop. OCHOBBI
TUAPOIMHAMUYECKOIO0 pacdyeTa TerIoOOMEHHBIX ammaparoB. Pacuer Temmeparyp
TENJIOHOCUTEJIEH Ha BBIXOJAE W3 ammapara Mpu OLleHKe 0€30MacHBIX YCIOBUM pabOTHI.
[TonroroBka oTyeTa MO BBIMOJIHEHHON padoTe.

Pexomenayemasi aureparypa:

ocHoBHai [1,2];

JonojaHuTeabpHas [1].

Tema 15. IIpumeHeHHe TemJIOTHI B IMOKAPHOM OXpaHe M OXpaHa
oKkpyxawuieit cpeabl. OCHOBBI IHeprocéepe:keHusi 1 OCHOBHbIC HaNpPaBJICHUSA
IKOHOMMHM IHEPropecypcoB. BropuuHbie JHepreTniecKue pecypchl



I[IpakTuueckoe 3aHsaTHe. BTopuunble sHepreTudeckue pecypcel (BOP).
O6mme monoxennss u kiaaccupukamus BOP. Poms BOP B TomumBo 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-IKOHOMHUYECKHE
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];

JnonojaHuTeabpHas [1].

5. Meronuueckue PEKOMEHIAINHA 110 OPraHu3anvi U3YYCHUA TUCIHUIIMHBI

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

OO0MMH 1IETIAMH 3aHATUN SIBISIOTCS:

— 00001ienne, cucreMarusamus, YrIyOleHHne, 3aKperuieHHEe TEeOPETHUECKUX
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 O0YUYarOIINXCS,
Croco0CTBOBaTh (POPMHUPOBAHUIO UX TBOPUYECKOTO MBIIIICHHUS.

B xome mnpakTHYECKOro 3aHATHS 00ECHEUMBACTCS IMPOIECC AKTHBHOIO
B3aMMOJICCTBUS OOYYaIOIINUXCS C MpEIoaaBaTesieM; IPHOOPETAIOTCS MPAKTUISCKUE
HABBIKK W yMEHHs. llenb MpakTUYecKOoro 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
JUCIMIUIMHBI U TIONYYCHHUE TTPAKTHUSCKUX HABBIKOB MCCIICIOBAHUS ITyTEM ITOCTAaHOBKH,
MIPOBEJICHHSI, OOpaOOTKM U TPENCTaBICHUS PE3YJIbTaTOB JKCIEPUMEHTA Ha OCHOBE



MPAKTUYECKOTO HWCIOJb30BAaHUS PA3IMYHBIX METOAOB (HAOMIONCHMs, W3MEpEHUs,
CpaBHEHUS W JIp.), TMPHOOPETEHHsS] HABBIKOB OIBITA TBOPUYECKOH IesATENHbHOCTH. 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
JVCLUIIIMHBI, IPOBOIUTCS B COOTBETCTBUU C COACPKAHMEM IUCLMIUIMHBI 110 BAJAM
3aHATHA B (QopMe TECTHPOBaHUS, 3ALIUThl OTYETOB MO Ja0OPATOPHBIM paboTam,
penieHus 3aaad.

[TpomexyTouHas arTecTanusi 0OECHEUYMBAET OLIEHUBAHUE MPOMEXYTOYHBIX H
OKOHYATEJbHBIX PE3y/IbTaTOB OOy4YeHHUS MO IAUCHUIUIMHE, MPOBOAUTCS B GopMme
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;
- HaITpaBJICHUEM.
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 OEIIbIM:
- 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 ordyeTa 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 wusMensercs 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
nasienneMm 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.
BuyTpeHHsist sHeprusi, KOMMYecTBO TEIJIOThL. [IepBbIii 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, OObEMHAass M MOJSpHAs TEMJIOEMKOCTH.
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 KOMIPEecCOpOB U MPUHIIHUI UX JICHCTBHUSL.

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

19. MHorocTymneH4arbIi KOMIIPECCOpP. NunukatopHas 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
UJeambHOr0 U pealbHOro Tras3oB. Ilonsarue 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 BHYTPEHHEro cropanus. MHaukatopHas auarpaMmma
YyeThIpexTakTHOro  kapOroparopHoro  J[.B.C. Metox  TepMOIMHAMHYECKOTO
paccMOTpEHUS LIUKJIOB.

29. lukn nBurarens BHyTPEHHETO CTOPAHUS C M30XOPHBIM TTOABOIOM TETIOTHI.

30. [ukn nBurarens BHyTpeHHETO CrOpaHusl ¢ U300apHBIM MOIBOIOM 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 OIPENCJICHUs TEopuu TermiaooOMeHa. Bumsl
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 TETIONPOBOAHOCTH. [ paHHYHBIE 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 METO/a MOCIEeI0BAaTEIbHBIX MPUOIMKEHUN ISl perieHus
3a71a4 CTalliOHAPHOM TENJIONPOBOJHOCTH.

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

46. Cucrema  nuddepeHunanbHbIX  ypaBHEHUW  JJIs1  KOHBEKTHBHOTO
TenJI000MeHa. YCI0BUE OAHO3HAYHOCTH.

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 PEaTM3YIOTCS MPOLIECCHl KUITEHUS KU IKOCTEH.

52. TermooOMeH TpH KOHJAEHCAMM Tapa. 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 OTHOILIEHUHU PACCTOSHUM.

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

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

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

59. Tenonepenaya yepes MIOCKYI0 OJTHOCIONHYIO CTEHKY.

60. Temtonepenada yepes3 MIOCKYI0 MHOTOCIOWHYIO CTEHKY.

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

62. I3smeHeHnne Temmeparypbl MpHU HECTAIlMOHAPHOM pexume. PerynspHblii
TEIIOBOU PEXKUM.

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 BBINIOJIHEHA CAMOCTOSITENBHO, 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,
JenaTtb  000OIIEHHME ©  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 BOIIPOC.

HCYIOBJICTBOPUTEIILHO




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

[lepeyens AUIEH3MOHHOTO M CBOOOIHO PACTPOCTPAHSIEMOTO MPOTPAMMHOIO
oOecredeHusi, B TOM YHCIIe OT€YE€CTBEHHOTO ITPOM3BO/ICTBA:

1. MoiiO¢puc Ob6pazoanue [[10-41B-124] - TloaHbIi  KOMILIEKT
pPENaKTOPOB  TEKCTOBBIX JIOKYMEHTOB W  JJICKTPOHHBIX TaOJUIl, a Takxke
UHCTpyMEHTapui [Jsi paborel ¢ rpaduyeckumu npeseHtanusmMu [CBoOOIHO
pacmpocTtpansiemoe. Homep B EamHOM peecTpe pOCCHHCKHX MpOrpaMM st
9JICKTPOHHBIX BBIYUCIIATEIBHBIX MAIUH U 0a3 JaHHBIX - 4557]

2. Astra Linux Common Edition pems Open [I10-25B-603] -
OnepanuonHas cucteMa ooOmero HasHadenus "Astra Linux Common Edition™
[Kommepueckas (Full Package Product). Homep B EamHoM peectpe poccuiickux
POTrpamMM IS JIEKTPOHHBIX BEIUMCIIUTEIBHBIX MAITUH U 0a3 JaHHBIX - 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  OMyOJMKOBAaHWSI  MPABOBBIX aKTOB B JJIEKTPOHHOM  BHJE
http://publication.pravo.gov.ru/  (cBoOomHbIli  m0CTyM); denepalbHbIi  mOpTal
«CoOBepIICHCTBOBAHKE TOCYTAPCTBEHHOTO YIIpaBiieHUs» https://ar.gov.ru (cBOOOTHBIM
JIOCTYI).

7.3. Jluteparypa

OcHoBHas JiuTEpaTypa:

1. OCHOBBI TENJIOTEXHUKH B TOXKAPHOM JieJe: Y4YeOHUK I
nokapHo-rexunyeckux By30B. / Ky3pmun A.A., Munkun [[.A., IlepmskoB 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
TENJIONPOBOJHOCTH B MpPAKTUKE MOXKapHOro jAena: yuyeOHoe mocodue. / [lox 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. Jlykaauna. — M.: Beicmr. mik., 2009. Pexxum ngocryma:
http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-9098-
4¢254500d14d
Texanyeckas TepMoarHaMuKa : Kypc jgeknuii : [rpud MUC] / A. A. Kyzemun, H. H.
Pomanos, E. @. Xaputonora ; pea. O. H. Umwxkukos ; MUC Poccun. - CII6. : CII6Y
I'TIC 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,
KOTOpbI€ TMPEACTABISAIOT €000 ydeOHbIe ayIUTOPUM [l MPOBENCHUS Y4EOHBIX
3aHSATUW,  TPEAYCMOTPEHHBIX  MOpOrpaMMOW  CHEHUAIUTeTa,  OCHAIEHHBIE
O0OpY/IOBaHHEM U TEXHHUYECKUMH CpEACTBaMH OOy4YEeHUs: aBTOMATU3MPOBAHHOE
pabodyee MecTO MpernoAaBaTess, MapKkepHas J0CKa, MYJIbTUMEIUNUHBIA MPOEKTOp,
JTOKYMEHT-KaMepa, MocaJ0dHbIe MECTA 00yUJarOIINXCA.

[Tomemienuss [Jis  CaMOCTOSTENBHOM PabOTHl  OOYyJarONIMXCS OCHAICHBI
KOMIIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBKO IOJAKIIOUEHUsA K ceth «MHTepHET» U
o0OecreuyeHreM JIOCTyIa K 3JIeKTPOHHON WH(OpPMAIMOHHO-00pa30BaTeILHON Ccpejie
YHUBEPCUTETA.

Jns  mpoBeaeHusi JabopaTopHbIX paboT wucnonb3yetrcs «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., kanauaar nemaroruueckux Hayk llepmskoB A.A.
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