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1. lleau 1 3212494 AMCIUILIHHBI

Ileab 0ocBOEHUSI AUCIHUIJINHBI:

- (opMupoBaHHE IIEJJOCTHOTO MHPOBO33PECHHUS M Pa3BUTHE CHUCTEMHO-
SBOJIIOLMOHHOTO CTHJIS MBIIIICHUS

- (hopmupoBaHHE CHCTEMBI TEIIOTEXHUYECKUX 3HAHUNA KaK (PyHIaMEHTAIbHON
0a3bl MHKEHEPHOU MOJTOTOBKH;

- (¢dopMHpOBaHHWE HABBIKOB IO TPAMOTHOMY TPUMEHEHHUIO TIOJOKEHUHN
TEXHUYECKOW TEPMOJMHAMUKH M TEIUIOMAacCOOOMEHa B TMPOIECCE HAYYHOTO
aHanM3a MPOOJIEMHBIX CUTYallWii, KOTOPbIE WHXKCHEP JOJDKEH pas3perniaTh Mmpu
CO3JaHUH HOBOM TEXHHMKH U HOBBIX TEXHOJIOTHM.

- O3HAKOMJICHUE C UCTOPUEH U JIOTMKON OCHOBHBIX OTKPBITUN TETUIOTEXHUKH.

Ilepedyenb kKoMneTeHuMid, GOpMHUPYEMBIX B IpoIecce H3yYeHHsl AU CHUNINMHBI

Komnerenuun Coaep:xkanue
YK-1 CrocoOeH OCyImIeCTBIATh KPUTUUECKUI aHaIu3 MPOOJIEMHBIX CUTYyalluid Ha
OCHOBE CHCTEMHOT0 MOX0/1a, BHIPA0aThIBaTh CTPATETUIO JIeHCTBUI
OIIK -4 CnocoOeH y4MTHIBaTH COBPEMCHHBIE TEHJICHIIMU PAa3BUTHUS TEXHUKU U

TEXHOJIOTHM B 001acTsX TexHOC(hepHO O0e30macHOCTH, OXpaHbl Tpyna,
U3MEPUTEIBHOM M BBIUMCINTENIBHOW  TEXHUKH, HMH()OPMAIMOHHBIX
TEXHOJIOTHI TpU pelIeHUH THIOBBIX 3a7ad B 00jacTu mnpodeccuoHaabHON
NeSTeNbHOCTH, CBA3aHHOM ¢ obecrieueHneM 0e30MacHbIX YCIOBUN U OXPAHBI
Tpyaa, NoXapHOU 6€30MaCHOCTH, 3aIUTON OKpPYXKAIOIIEH cpe/ibl;

I1K-2 CrnocoOeH Ha OCHOBE 3aKOHOB TEIIOPU3UKH M TEPMOIWHAMHKHU
MPOTHO3UPOBATH XapaKTep U pa3Mephl 30H BO3ACHUCTBUSI OMACHBIX (aKTOPOB
Y UX COITYTCTBYIOIIMX MPOSIBIICHUH MPH aBapHsX M IMOKapax B IMOMEIICHHSX,
3JaHUAX, COOPYKCHUAX, HA TCXHOJIOTHYCCKUX YCTAHOBKAX W OTKPBITOM
MPOCTPAHCTBE

3anaum JUCHHUILINHEBIL:

M3y4YE€HHE OCHOBHBIX MOHSITHI U MOJEJIe TePMOIMHAMUKHI, OCHOBHBIX 3aKOHOB
TEPMOJUHAMUKH M  TEIUIOOOMEHa, METOJI0OB  TEIJIOMAacCCOOOMEHHBIX H
TEPMOJUHAMUYECKHX;

dbopMHpOBaHUME YMEHUU NPUMEHSATH OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH
TEPMOJUHAMUKHN U TEIJIOMacCOOMEHA MpPHU PELIEHUH BOIPOCOB OOECIHEUEeHHUS
NoXapHO# 0e30MacHOCTH;

OBJIaJICHUE HABBIKAMU I10 MPUMEHEHHIO 3aKOHOMEPHOCTEN TEPMOAMHAMUKH U
TeroMaccooOMeHa MpY PEeLIeHUH BOIIPOCOB MPOTUBOIOKAPHOM 3aIUTHI.




2. [lepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s TN CHUILIUHBI,
COOTHECEHHBIX C IIJIAHMPYEMbIMH Pe3yJ1bTATAMHU 0CBOEHHUSI 00Pa30BaTeJIbHOM
NporpamMMmblI

WNHaukaTopbl 1OCTHKEHUS KOMIIETEHITUN

[Tnanupyemsble pe3ynbTarsl 00y4eHHUs 1O

Tun 3aga4u npogecCHOHANBbHOM AeATeJbHOCTH: IPOU3BOIACTBEHHO-TEXHOJIOTHYeCKUM

Brnaneer mnpuHmunamu cOopa, otbopa
00001mIeHus uHpOpMaIu, METOIUKHU
CHCTEMHOTO noaxoga s pereHus
npodeccroHanbHbIX 3a1ad YK-1.1.

JUCITUIUINHE
3HaeT
TlousaTUUHEIN arrapar JYCLIUILIMHEL
MEXIYHApOIHYIO CUCTEMY EIMHUI] U3MEPEHUI
(CHU); anroput™M aHamM3a pa3MEpPHOCTEH
buznyeckux BENIWYWH; TpaBUiia  aHAIU3a
MMOCTAHOBKM Y4eOHBIX 3a1a4
Ymeer
00606maTh y4eOHYO uHPOPMAITHIO;
OCMBICJIUBATh y4eOHYIO uHpopmaruu,
BOCIIPUHUMATh HHPOPMAIMIO B Pa3IAYHBIX
dbopMax  mpencrtaBieHUs — (CeMaHTHYECKas,
3HAKO-CHMBOJIbHAS u rpaduyeckas),

IIPOBOJUTH CHHTE3 TEMATUYECKOIO Marepuaa
paszzena npy BBHITIOJTHEHUH YI€OHBIX 3aaHUI

Cnioco0eH aHaM3UpOBaTh U
CUCTCMATU3UPOBATh PA3HOPOAHLIC TAHHBIC,
orieHuBaTh A3PHEKTUBHOCTH POLICTYP aHATH3A
npo0ieM U MPUHATHS PELICHUN B
npodeccuoHanbHOM nesarenbHocTH YK-1.2.

3Haer

[Topsimoxk  mpencTaBlieHUsT ~ OTYETOB 0
pesyapratax HaydyHOW pPaOOoThI, MPUHITUIIHI
MOCTPOCHUS] ypaBHEHUN Ha OCHOBE 3aKOHA
COXPAaHEHHUs DHEPIHH, MacChl M HMITYJbCa,
YpaBHEHUS HEPa3pbIBHOCTH, BKJIIOYAIOIIUE B
ce0s1 pa3HOPOIHBIE MPOLIECCHI.

Ymeer

Hcnonb3oBath B IMPAKTUYECKUX pacyeTax
METOJUKH BBIYMCIICHUS TETTOBBIX
CONIPOTUBJIEHUI Ha npuMepe
MIOCJIEI0BATENBHOTO u napajuieIbHOIO
BKJIIOYEHU, AHAJIU3UPOBATH dakTopsl,

BIIUSIONINE HA TETUIO(MU3UIECKHUE TPOIIECCHI B
HanOOJIbIIEN U HAUMEHBIIEH CTEIICHU.

Brageer HaBbIKaMH HayqHOTO ITONCKA U
PaKTUYECKON paboThl ¢ HHPOPMAITHOHHBIMHU
VCTOYHNKAMHM, METOIaMH MTPUHATHS PEIICHUH
VK-1.3

3Haer

HcrouHnky 1OCTOBEpHON HAy4HOU
UH(pOPMaLUH, CTPYKTYPY OpraHu3aluu
CTIPAaBOYHBIX U3AHUHN, YUeOHOH TUTEepaTypsl U
HOPMATHUBHBIX JOKyMEHTOB

OCHOBHBIE TIOHATHS U OTIPEEIICHUS, CIOCOOBI
OpraHu3aly OMCKa HEOOXOIUMON
uHpOpMaITUN

VYmeet

Hcnonb30BaTh B MPAaKTUYECKUX 3a4a9ax
OITyOJIMKOBaHHBIE PE3YIbTaThl HAYYHOMN
JeATEeIbHOCTH, TPOBOAUTH KPUTHUECKUM
aHaJIN3 MOITYYeHHON HHPOPMALINH,
BBIPA0ATHIBATh MOPSIIOK CAMOCTOSITEIILHOTO




PEIICHUA TCIVIOTCXHUYCCKUX 3a/1a4.

3HaeT coBpeMeHHbIe HH(POpMaAIIMOHHBIE
TEXHOJIOTUH U MTPOTPaMMHBIE CPEJCTBA, B TOM
YHCJIE OTEYECTBEHHOIO POU3BOJICTBA JJIs
pelieHus 3a1a4 npodeccruoHanbHON
JesITeIbHOCTH, CBA3aHHON ¢ 0OecIieueHueM
0e30MacHbIX YCIOBHI U OXpaHbl TPyAa,
MOXKapHOH 06€30MaCHOCTH, 3aIUTON
okpyxatomeit cpenpl OITK-4.1.

3Haer

Cr1ocoObI BEITTOJTHEHUS BBIYMCIICHHI €
MIOMOIIIBO 3JICKTPOHHBIX TAOJHII,
WHCTPYMEHTHI JJISI COPTHPOBKH JTaHHBIX,
npeACTaBIeHUs Tpaguueckoi HHpopMaIu

VYmeet

[IpencraBisiTh pe3ynbTarbl BBIYUCICHUUA C
MOMOIIIBIO AJIEKTPOHHBIX CPEICTB B TpeOyeMoM

dbopmare, MacmTabupoBarh, MPHUBOIUTH K
HY)KHOMY MOPSAKY PacCYMTaHHBIE BEIUYUHEL,
BJIAJICTh COBPEMEHHBIMU Cpe/CcTBaMH

BBIYHCIICHUH HWHXCHCPHBIX KAJILKYJIATOPOB.

YMeeT BBIOUpaTh COBpEMEHHbBIE
HU3MCPUTCIIbHYIO U BBIYHUCIUTCIIBHYIO TCXHUKY,
MH(}OPMAIIMOHHBIE TEXHOJIOTHH U
POrpaMMHBIE CPEJICTBA, CPEICTBA
obecrieueHus MokapHoi 6€30MaCHOCTH
00BEKTOB U OMOBEIICHHUS JIFOCH, B TOM YHCIIE
OTE€YECTBEHHOT'O IIPOM3BOJICTBA JJISl PELICHUS
TUIOBBIX 33734 MPO(HECCHOHAIBHOM
nesreapbaoctu OIIK-4.2.

3Haer

OCHOBBI TEOPUH IIOTPELIHOCTEM,
(bu3HYeCKrUe MPUHIMIBI PaOOTHl KOHTPOJILHO-
U3MEPUTEIBHBIX npubopoB, 3HaueHHE
OpraHM3alMl ¥  IUIAHUPOBAaHUS  y4EOHBIX
JIeMCTBUH B mpolecce 00yueHHsI

VYmeet

UCIIONB30BaTh PEUEBHIC CPENCTBA U CPEACTBA
UH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH Uil pelIeHus y4eOHBIX 3ajad,
HCIIOJIB30BaTh COBpEMEHHBIC MTaKeThI
HpOI‘paMM JJIs1 HpOBGI[eHI/IH pacquOB nu
00pabOTKHU JaHHBIX

Cnoco0eH MoJIenupoBaTh OPraHU3allMOHHBIE,
TaAKTUYCCKHUEC, TCXHOJIOTHYCCKUC, TCXHUYCCKHUC
MIPOLECCHI U CUCTEMBI C LIENTBI0 ONTUMH3ALII
CUCTEMBI O0eCIICUeHUs TIOKAPHOI
0e30macHOCTH B paMKax MpodeccCHoHAIbHON
ACATCIIBHOCTHU JIA pCHICHUS 3a1a4 HO)I(&pHOﬁ
0€301MacHOCTH, B TOM YHCJIE C IPUMEHEHUEM
CPEICTB aBTOMATU3HPOBAHHOTO
npoektupoBanusa OITK-4.3.

3Haer
OCHOBHBIG JOCTOMHCTBA nu HEOAOCTAaTKNU
YUCIIEHHOTO MOJICTTUPOBAHHMS TEILIOBBIX

MPOLIECCOB MO OTHOUIEHUIO K aHAJTUTUYECKUM
U HATypHBIM BapHaHTaM pelIeHus 3ajad,

paanqule CHOCO6BI HpOBeI[eHI/IH
BBIYHCIICHWM, OCHOBHBIE  JIONMYIICHHS |
OI‘paHI/I‘IeHI/IH

Ymeer

Hcnonb30BaTh METO KOHEUYHBIX PAa3HOCTEW Ha
HpUMeEpEe PEIICHNUA 3a1a4 TEIIONPOBOAHOCTH,

UCIIOJIB30BaTh  AHAJIMTUYCCKUE  PELICHMS,
OMPCACIIATH r'paHHIbI MNPUMCHUMOCTH
TEIJIOBBLIX MOJIEJIEH.
Tun 3aga4u Npo(ecCHOHAJIBHOM AeATeJNbHOCTH: NPOCKTHO-KOHCTPYKTOPCKUMI
3HaHue OCHOBHBIX croco6oB | 3HaeT
IIPOrHO3MPOBAHKA B 30HAX, pacnojaramiux | [IpuHIums TEPMOUHAMUYECKOTO
onacHble (DaKTOpBI MOXKAapoB, IPU aBAPUIX U | MPeoOpa3oBaHUs TEIUIOBOH M MEXaHHYECKON
noXkapax B MOMELICHUSX, 30aHMAX, | SHEpPrUM U (DAaKTOphl,  ONpEAETSIOINe
COOPYKCHHUSX, Ha TEXHOJIOTMYECKHX | 3((EeKTUBHOCTH 3TUX MPOLIECCOB; (HU3HUECKHE
YCTaHOBKaxX M OTKpbITOM mnpocrpaHcTBe IIK- | omimums OCHOBHBIX  CHOCOOOB — mepeHoca

2.1.

TEIUIOTBl B TOMELICHUSX, TEXHOJIOTHYECKHX
YCTaHOBKAX, OTKPBITOM ITPOCTPAHCTBE.




VYmeet

[IpoBOaUTE OLIEHKY ©IapamMeTPOB COCTOSHHUS
TEPMOJAMHAMUYECKHX CHUCTEM, I'a30BbIX cMecei
B YCIOBUAX TEIIJIOBOT'O BOSI[CI‘/JICTBI/ISI,
a3 pexTuBHOCTH TIPeoOpa3oBaHUsl TEILTOBOM
SHCpTUU B HAPYTHUC BUIBI; AHAJIN3UPOBATH
BKJIQJl PAa3JIMYHBIX BHUIOB TEIUIOOOMEHA B

3aBUCUMOCTH  OT  CHEHU(PHUKH  perraeMoi
3aJ]a4u, YCIOBUI pa3BUTHUS TOXkKapa

YMeeT neficTBOBaTh B Cily4ac BOSHUKHOBEHMH | 3HAeT

MO’KapoB Ha 0OOBEKTAX 3aIUTHI, TeII0(U3NICCKHE MIPUHLATIBI paboThI

MPOTHO3UPOBATh 0OCTAHOBKY U IPUHUMATH
MIPABWJIbHBIC PEIICHUS JUTS TUKBHIAITAN
naHHoi poonemsr [TK-2.2.

TEXHUYECKUX CPEACTB JJI1 aHAJINU3A IT0KAPHOU
OOCTaHOBKM C IIOMOLIbIO JUCTAHI[MOHHBIX
CpeAcTB OOHAPY)KEHHMSI, BBIMOJIHEHHS TYILICHHS

MOXKapoB, TOPSIOK  pacyeTa  Oe30IacHBIX
paccTosIHUM OT ouara BO3ropaHusi

YMmeer

00OCHOBEIBATH MIPUMEHEHUE

COOTBETCTBYIOLIUX KOHCTPYKTHUBHBIX PELLIEHUI
Y CPEICTB 3aIUTHI OT TEILUIOBOTO BO3ICHCTBHS,
paboTaonMx Ha NPUHIMIAX TOMVIOMICHUS U
OTpa)XKCHUs TEIUIOBOTO W3JIY4YEHHUs, IPOBOAUTH
OLICHKY JaBJI€HUS M TEMIEpPaTypbl TIa30BbIX
CcMecel B TePMETHYHBIX EMKOCTAX

BrnaneeT npaBuIIbHBIM IPUMEHEHUEM
HOPMaTHBHO-IIPAaBOBBIX aKTOB B 00JIACTH
noXapHOH 6€30IaCHOCTH B TOMEIIEHUSX,
3[JaHUAX, COOPYKEHUSX, Ha TEXHOIOTNYECKHX
YCTaHOBKAX M OTKpbITOM IpocTpaHncTse. [1K-
2.3.

3Haer
(du3HYeCKUe MPUHIUIIBI, JIGKAIINE B OCHOBE
HOPMAaTUBHBIX  aKTOB, JJIA  OIpPEACICHUS

TEeMITEpaTyphl, TEIUIOBBIX IOTOKOB M IIPOYMX
TEIIO(QU3NYECKHUE MapaMeTPoB, OOecreueHus
0€301MacHOCTH TEXHOJOTHYECKHX IPOIIECCOB,
HOPSIOK MIPOBEIEHUS OLIEHKU OTHECTOHKOCTH

OTPaXKTAFOIINX KOHCTPYKIIUHA u
TpaHCHOPMHUPYEMBIX IIPOTHUBOIIOXKAPHBIX
nperpaj

YMmeer

HCIIOJIB30BaTh B pacuerax JIaHHEIC
HOpMaTI/IBHBIX ,Z[OKYM@HTOB, HpOBO,Z[I/ITb pacqu
TEIJI0BBIX 3a7a4 i BBIpaOaThIBATh
pexoMeHTanuu o KOHCTPYKTHBHOMY

WCITOJITHEHUIO OOBEKTOB, BBIOOPY MaTepHaJIOB
st obecriedeHuss TpeOOBaHMI MOKapHOU
0€e30I1acHOCTH

3. MecTO IMCHMILIMHBI B CTPYKTYpPe OCHOBHOI NpogecCHOHATBHOM
o0pa3oBaTeIbHOM NMPOrPaMMbI

JlucuumirHa OTHOCUTCA K 00s3aTeNIbHOM YaCTH OCHOBHOM MpodeccoHaNIbHON
00pa3oBaTeIbHOM  MporpaMMmbl  crenuanurera 1o  crnenuaidbHoctu  20.05.01
«IToxapHast 6€30MMacHOCTbY, HanpaBieHHOCTh (poduiib) «IloxkapoTyieHuey.



4. CTpyKTYpa H colep:KaHue TUCHUIIIHHBI

OO6miast TpyIOEMKOCTh JMCIUIIMHBI COCTaBisieT 4 3aueTHble eAuHUIIbI, 144
yaca.

4.1 PacnipegeieHre TPYA0EMKOCTH Y4e0OHO JUCUUIJIMHBI 110 BUAaM padoT
no cemecrpam u gopmam o0y4eHust

NJIst O4HOM popMBbI 00ydeHUst

TpynoeMKkocTh
. 1o
Bu yueOHoH paborEt 3.€. yac. cemecTpam
5 6
OO0miasi TPyIOEMKOCTh AUCIUIUIMHBI 110 y4eOHOMY 4 144 36 108
IUIAHY
KonTaktHast paboTta, B TOM UucIe: 72 28 44
AyIUTOpPHBbIE 3aHATHSA 72 28 44
Jlextuu (JI) 18 8 10
[TpakTuaeckue 3ansatus (I13) 26 4 22
Jlaboparopusie padotsl (JIP) 28 16 12
CamocrosTeqbHas pabdora (CPC) 72 8 64
B TOM 4YHUCJIC:
KypcoBasi paboTa (IIpOeKT) + +
3a4er ¢ oneHKOM + +
JJIs1 32049HO GopMBbI 00yUeHUs
TpynoeMkocTh
. o
Bup yueOro paGoTE! 3.e. | yac. Kypcam
2 3
OO6mrast TPyIOEMKOCTh JUCIHUIUIMHBI  TI0 4 144 36 108
yueOHOMY IIaHy
KonTaktHast paborta, B TOM ducIe: 22 2 20
AynIMTOpHBbIE 3aHATHS 22 2 20
Jlextuu (JI) 4 2 2
[TpaxTuueckue 3ansatus (I113) 10 10
Jlaboparopusie padotsl (JIP) 8 8
CamocrosTenabnas padora (CPC) 122 34 88
B TOM 4YHCJIC:
KypcoBasi pabota (IIpoeKT) + +
3a4er ¢ oneHKOM + +




4.2. TemaTnuyeckuii NJIaH, CTPYKTYPUPOBAHHBIN M0 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBeeHHOI0 Ha HUX KOJIUYeCTBA aKaJleMHUYeCKNX YaCOB U BU/I0B
Y4eOHbIX 3aHATHI

NJIst 0O4HOM opMBbI 00ydeHU st

Ne n/m KoanuecTBo 4acoB mo
BU/IaM 3aHATHH 2
m :
) o c.a v} =
2 Z z S| g€
HaumeHoBaHue = = 5 = = =Y = 5
o = Q= = = =
Tem = = 5= e 5 = S =
[ ) = =® ® S =] 0 =
9‘5 o g = 2 =z S
= s 5 S = =
o < o
= =
1 2 3 4 5 6 7 8
1 Tema Nel OcHOBHBIE MOHSITHSI ) )
U ONpeJIeICHUS
Tema Ne2 Cmecu paboumx Ted.
2 6 4 2
TermnoeMKoOCTh
Tema Ne3 3aKOHEI
TEPMOINHAMUKHI u
3 PMOZ 6 2 4
TEPMOJUHAMUYECKUE
TIPOIIECCHI
Tema Ned TepmommHaMuKa
4 PMOA 4 2 2
[IOTOKOB
s Tema No5 PeanbHble ra3sl u 6 2 4
napbl. ®a30BbI€ MEPEXOJIbI
Tema Ne6 TepmoamHamuueckuii
6 aHATI3 TEIUTOTEXHUIECKIX 4 2 2
YCTPOMCTB
Tema Ne7
7 Tennorenepupyromue 4 2 P
YCTPOWCTBA, XOJIOAMIbHAS 1
KPUOTCHHAs] TEXHUKA
Tema Ne8 XumMmuueckas
8 | TepmonuHamuka. Torinso u 4 2 2
OCHOBBI TOPEHUS
Tema Ne9 OcHOBHBIE MOHSITHSI
9 |u OTpeIeSICHUS TEOpUHU 16 2 6 8
TermiooOMeHa
10 | Tema NelO TennonpoBonHOCTh 18 2 6 10
Tema Nell KoHBEKTHBHBIN
11 | remmooOMeH. OCHOBBI TEOPUU 16 2 6 8
TermIooOMeHa
12 | Tema Nel2 M3nyuenue. 18 2 6 10




13

Tema Nel3 Temnonepenaya.
WNuTrencudukanum
TeTIoTepeaun

12

14

Tema Nel4 OcHOBEI
MaccooOMeHa.
TermmomaccooOMeHHBIE
YCTPOMCTBA.

14

10

15

Tema Nel5 Ilpumenenue
TEIIOTHI B [IOKapHOM OXpaHe U
OXpaHa OKPY’KaroIIel cpepl.
OCHOBBI SHEPrOCOEPEIKEHUS U
OCHOBHBIE HaIIPABJICHUS
9KOHOMHH 3HEPrOpPECypPCOB.
BropuyHsle sHEpreTHyecKue

PECypCHL

14

10

KypcoBasi padora (npoekr)

3a4eT ¢ OLEeHKOH

Hroro

144

18

26

28

72

JJIs1 32049HOI GopMBbI 00yUeHUs

Ne ni/n

HauMenoBanue
Tem

Bcero yacos

Koan4yecTBo yacoB no
BUJAaM 3aHATHH

Jleknuu

IIpakTHyeckue

3aHATHUSA

JlaGopaTopHble
padoThbI

Kontpoab

CamocrosiTeJIbHASA

KOHCY/JIbTallusl

2

9]

=)

| pa0ora, B TOM 4HCJe

Tema Nel OcHOBHBIE MOHSITHS
U ONpeJeIeHUs

(o)

Tema Ne2 Cmecu paboumx Ted.
TernoemMkoCTh

A

Tema Ne3 3aKOHEI
TepMOI[I/IHaMI/IKI/I n
TEPMOJUHAMUYECKUE

MIPOLIECCHI

Tema Ne4
IIOTOKOB

TepmoguHamuka

Tema Ne5 Peanbnble razsl u
napsl. Pa3oBbIE IEPEXOBI

Tema Ne6 TepmomuHamMHUeCKUi
AHAJIN3 TCIIOTCXHUYCCKUX
YCTPOICTB




Tema Ne7
Tennorenepupyroue
YCTPOWCTBA, XOIOAWIbHAS U
KPHOIC€HHAs] TEXHUKA

Tema Ne§ Xumunueckas
8 | repmonunamuka. Tormnuso u 4 4
OCHOBBI TOPEHUS

Tema Ne9 OcHOBHBIE MOHSITHSI
9 |u OTpeIeSICHUS TEOpUHU 22 2 6 14
TermiooOMeHa

10 | Tema NelO TennonpoBonHOCTh 16 4 12

Tema Nell KoHBEKTHBHBIN
11 | remmooOMeH. OCHOBBI TEOPUU 12 12
TermiooOMeHa

12 | Tema Nel2 M3nyuenue. 10 10

Tema Nel3 Temnonepenaya.
13 | aTencuduxamuun 18 4 14
TeIUIoNepeIadu

Tema Nel4 OcHOBEI
14 MaccooOMeHa. 12 12
TemromaccooOMeHHEBIE

YCTPOMCTBA.

Tema Nel5 Ilpumenenue
TEIUIOTHI B IIOYKapHOW OXpaHe U
OXpaHa OKPY>KaroIIe Cpepl.
OcHOBBI 3HEProcOepeKeHHs 1 18 4 14
OCHOBHBIE HAITPABJICHUS
HKOHOMUH SHEPIOPECYPCOB.
Bropuunsle sHEpreTnyecKkue

15

pECYPCHL
KypcoBasi paGora (mpoexr) +
3ayeT ¢ OLeHKOM +
Hroro 144 4 10 8 122

4.3 ConepxaHue TMCHMILIMHBI VIS 00YYAKOLIUXCS

04HO# opmbI 00yUeHHSA

Tema 1. OcHOBHbIE IOHATHUS U ONIpeaeIeHUS

Jleknusa. I[lpenmer, 3agaun U copepKaHue Kypca TerloTexHuku. CBs3b C
JPYTUMU OTPaCisIMU 3HAHUW. 3HAYEHUE TEIUIOTEXHUYECKUX 3HAHUM JIJIsi COTPYIHUKOB
MOXKapHOM O0XpaHbl. MeCTO 1 PoJib Kypca B 00IIel cucTeMe MOJIrOTOBKY CIIEIUAIICTOB
JUUISL OPTaHOB Y TOJIpa3/IeNICHU MoxkapHO oxpaHbl. CTpyKTypa U METOAMKA W3YUYEHUS

Kypca.




Pexomenayemas iureparypa
ocHoOBHas [1].

Tema 2. Cmecu padounx Teu. TemioeMKkocThb

IIpakTnyeckoe 3ausiTMe. l'azoBbie cmecu. TemnoemkocTs. BrelnonHeHue
pacdeTHO-Tpaduueckoit padoTsl «I'a30Bbie cMech. TermToeMKOCThY .

CamocrosiTeqbHast padora. CriocoObI 3a/1aHNsI COCTaBa CMECH, COOTHOIIICHHUS
MEXIy MAacCOBBIMH M OOBEMHBIMHU MOJSMHU. BhuncieHne mapameTpoB COCTOSHUS
CMECH, OIPENECICHUE KaKYLIEHCd MOJEKYISIPHOW MAacChl M Ta30BOM IOCTOSIHHOM
CMeCH, ONpeJIeTICHNE MAPLUHUATBHBIX JABICHUN KOMIIOHEHTOB.

MaccoBasi, oObeMHass © MOJSpPHAS TEIUIOEMKOCTU. [eIIOEMKOCTh TPH
MOCTOSIHHBIX O00bEME U JIaBJIEHUU. 3aBUCUMOCThH TEIIOEMKOCTH OT TeMIIEpaTyphbl U
naBiaeHusi. CpefHsis W MCTHUHHAs TeIuloeMKocTh. DopMylbl W TaOIULBI IS
ompeneneHuss TerioeMkocTeil. TemnoeMkocTh cmecu pabouux Ten. [loaroroBka
OTYeTa Mo pe3yJibTaTaM BhIIIOJHEHHON padoThI.

Pexomenayemas iureparypa

OCHOBHas [1];

nornojHuTenbHas [1]

Tema 3. 3aK0HBI TEPMOAMHAMHUKYI U TEPMOANHAMHUYECKHE TPOLECCHI

Jleknusa. CylmHOCTh TMEPBOrO 3aKOHA TEPMOJUHAMHUKHA. DOpMYIHpPOBKA
IIEPBOI0 3aKOHA TEPMOAVHAMHUKH. AHAIMTUYECKOE BBIPAKEHHE IEPBOTO 3aKOHA
tepmonuHaMuku. OmpeneneHue paOOThl W TEIJIOTHI 4Yepe3 TEPMOAMHAMHUYECKHE
napameTpbl COCTOssHUs. BHyTpeHHsAs 3Heprus. OHTanpnusa. OHTponus. Pv- u Ts-
IarpaMMbl. YpaBHEHHE NEPBOTO 3aKOHA TEPMOJIUHAMUKH JJI IOTOKA.

CylmHOCTh BTOPOro 3akoHa TepMOAMHAMHUKUA. OCHOBHBIE (DOPMYITHUPOBKHU
BTOPOIO 33aKOHA TEPMOAMHAMHUKH. TepMOAMHAMUYECKHE LUKIBI TEIUIOBBIX MAIIWH.
[Ipssmple u oOparHble 1KLL TepmogumHamuueckuit K.ILJ[. u  XomoauiabHBIN
ko3@dunment. Lukasl KapHo ¥ aHanmu3 uX CBONCTB. AHAJIUTUYECKOE BBIPAKECHHE
BTOPOT'O 3aKOHA TEPMOJMHAMUKH. M3MeHeHne S3HTponuu B HE0OpaTUMBIX MPOIIeCcCcax.
W3MeHeHne 3HTpONUHU U paboTOCIOCOOHOCTh M30JIMPOBAHHON TEPMOAMHAMUYECKOM
CUCTEMBI. DKCIPIUs TEIJIOTHI.

OO1me MeToAbl HCCIETOBAHUS TMPOIIECCOB M3MEHEHMSI COCTOSIHMS pabdOodHx
ten. IlomuTponHble mpouecchl. (OCHOBHBIE  XapaKTEPUCTUKU  MOJUTPOIHBIX
nporeccoB. M3o0pakenme mporeccoB B koopamHarax Pv m Ts. OcHoBHBIC
TEPMOJMHAMUYECKHE TPOIECChl: HU30XOPHBIA, HM300apHbIN, H30TEPMUUYECKUN H
annabaTHBIN — YaCcTHBIE CIy4yau MOJIUTPOIHOTO MpoIiecca.

TepmonuHaMuueckuil aHaiu3 MPOLIECCOB B KomIpeccopax. Knaccuduxarms
KOMIIPECCOPOB M NOpHHUMII UX  jAedctBus. MHaukaropHas  auarpamma.
H3otepmuueckoe, anuabaTHOE W MOJUTPONHOE  CXKaTue, TmojHas padora,
3aTpadyrBaeMas Ha MPUBOJ KoMiipeccopa. MHorocTyrnenuyaroe cxkarue. M3o0paxenue
B Pv- m Ts- pmarpammax TepMOAMHAMUYECKHUX IIPOLIECCOB, MMPOTEKAIOIMINX B
komnpeccopax. HeoOpatumoe cxkatue. OtHocuTenbHbI BHyTpeHHuid KU1/
KOMIIpeccopa.



JlaboparopHast pa0ora. 3aKoHbl TEPMOJMHAMUKHA M TEPMOJMHAMHYECKHUE
npoliecchl. BpinmonHeHue pacueTHo-rpaduueckorr paboTbl  «MHOTOCTYIEHYATHIH
KOMIIPECCOPY.

Pexomenayemasi iureparypa:

OoCHOBHas [1];

JOTIOTHUTENbHAs [3].

Tema 4. TepmoauHaMHKA IOTOKOB

Jladoparopnasi pabora. [IpoccenmupoBanue razoB u napoB. CylnIHOCTb
npolecca ApOCCEIUPOBaHNs U €ro ypaBHeHUE. MI3MeHeHne napaMeTpoB B MpoLecce
npoccemmpoBanus. llorsitue 00 addexre Jxoyma-Tomcona. OcobeHHOCTH
IPOCCEIMPOBAHUS WECAIBHOTO M peanbHOro rasoB. llomsatue o Temmeparype
MHBEPCHUU. YCIIOBHOE M300pa’k€HUE NIpOLECcca APOCCEIUPOBAHMS B is- JUarpamme.
[IpakTHyeckoe UCI0IB30BaHUE MTPOLIECCA APOCCEINPOBAHMS.

CamocrosiTesqibHas padoTra. OCHOBHBIE ITOJIOXKECHUS. YPABHEHUS HCTECUCHUS.
Pacnionaraemas pabora u ckopocth ucteueHusi. CEKyHIHBIM pacxox NpHU UCTEUEHUH.
CBsI3b KPUTUYECKOW CKOPOCTBIO UCTEYEHUSI C MECTHOM CKOPOCTBIO PACIPOCTPAHEHUS
3ByKa. KpurHueckoe OTHOIIEHME JaBleHUN. Pacder CKOpOCTH HCTEYEHHS W
CEKyHJHOT0O MacCOBOIO pacxoja IJsi KPUTHYECKOIO pPEKHMMa. YCIOBHUS MEPEXonaa
yepe3 Kputhyeckyro ckopoctb. Comto JlaBams. Pacuer mpouecca ucTedeHHs
BOJSIHOTO I1apa C NMOMOIIBIO is- AUarpammbl. JIeHCTBUTENBHBIM IIPOLIECC UCTEUECHUS.
TepMonMHaMUUYECKUE TMPOLECCHl B  Ta30BbIX YCTAHOBKAaxX  IOKapOTYLICHHS.
HcTeuenue raza u3 6annoHa orpaHUI4€HHON BMECTUMOCTH.

PexoMenayemasi sureparypa:

ocHOBHa# [1, 2];

nornojHuTenbHas [1-3].

Tema S. PeasibHble ra3nl 1 napol. @a3oBbie nepexoabl

Jlexknus. CpoiicTBa peanbHbIX ra3oB. Ilapsl. IIporeccsl mapooOpazoBaHus B
pv- u Ts-quarpammax. @a3oBasi AuarpamMma BeleCTB. TepMOAMHAMUYECKHE CBOMCTBA
noBepxHoctu pasznen ¢a3. Ilonstue o006 ypaBHenun Bykanosuua-HoBukona.
VYpaBuenue boromo6oBa-Maiiepa. TepmoaunHaMudeckne TaOIUITBI BOJABI H BOJSHOTO
napa. Tepmonunamuueckue nuarpamMmmbl Pv-, Ts- U is- BOASHOTO mapa, ABYOKHCH
yrinepozaa, ¢ppeoHoB. PacueT TepMoaMHAMUYECKUX MPOLIECCOB U3MEHEHUSI COCTOSIHHS
napa. JKuaKoCTH U napsel, UCIIOJIB3yEMBIE B YCTAaHOBKAX MOXKAPOTYIIEHUS. KUAKOCTH
Y Mapbl, 00pAIAIOIINAECS B TEXHOJIOTHYECKUX YCTAHOBKAX C MOBBIIIEHHOMN MOKapHOM
ONACHOCTBHIO.

I'omorennsie U reTepOTrCHHbIC TEPMOJNHAMUYECKUE CUCTEMBI.
TepmoauHamuueckoe paBHOBecue. YcioBue (asoBoro paBHoBecus. DazoBble
nepexonnpl. YpaBHenue Kiamelipona-Knaysuyca. VYcroiunBocTh (a3. dDazoBbie
Nepexo/ibl MPU OAMHAKOBBIX AaBlieHUsX (a3. DazoBble nepexobl MPU UCKPUBICHHbBIX
MOBEPXHOCTSAX pa3ea.

Jlaboparopnasi pabora. lccnenoBanue TEpMOIMHAMHYECKUX IapaMETPOB



npu (Ha30BbIX MMEPEXoax Ha JIMHUU HACHIIICHUS KUJIKOCTh—IIap.
Pexomenayemasi ureparypa:
OoCHOBHas [1];
nornojHuTenbHas [1,2].

Tema 6. TepmoauHaMU4YeCKHil AaHAHN3 TENJIOTEXHMYECKUX YCTPOHCTB

Jleknusa. Iluknsl mapocwioBBIX yCTAHOBOK. lIpumHumnmanbHas cxema
MmapocwioBon ycTtaHoBkHM. [lukn PeHkmHa wu ero wucnons3oBaHue. BrusHue
HAYQJIbHBIX M KOHEYHbIX napamerpoB Ha tTepmuueckun K.ILJI. nmkna Penkuna.
N3ob6paxenue nukia Pv-, Ts- u is- nuarpammax. [lyTu moBbIeHns 3KOHOMUYHOCTH
NapoCUJIOBBIX YCTaHOBOK. TerutodukanunoHHbINA HUKI. [ToHATHE O LMKIAX aTOMHBIX
CUJIOBBIX YCTaHOBOK.

Huxner nurareneit BHyTpeHHero cropanus (/.B.C.). Ilpunmun aedctBus
nopiuHeBbiX J[.B.C. L{ukibl ¢ M30XOpHBIM M M300apHBIM MOJBOAOM Teria. Lluki co
CMEUIaHHBIM TOABOJOM TeIOThl. M300paxenue nukioB B Pv- u Ts- auarpammax.
Tepmuueckue u skcepruueckue K.ILJ[. umxmos [.B.C. CpaBHUTENbHBIA aHAIU3
TepMoauHamuyeckux nukiios JI.B.C.

KBl YCTAaHOBOK ISl TA30BOJISIHOTO TYLIEHUS MIOAKAPOB.

[{ukIbl  XONOMMIBHBIX ~ YCTAHOBOK.  XOJNIOAWJIBHBIN  KO3(duiueHt u
XOJIONOTPOU3BOAUTEIIBHOCTh. [luki mapoBoM W BO3AYIIHOM KOMIPECCOPHOU
XOJIOMUIBHON ycTaHOBKH. [loHsTHE 00 aOCOPOLMOHHBIX M MAPOIKEKTOPHBIX
XOJIOIMJIBHBIX YCTaHOBKaX. TepMoTpancpopmMaTopsi.

JlabopaTropHass paOora. [{ukibl [BUratesned BHYTPEHHEIO CrOpaHUS.
Brinmonnenune pacuetHo-rpaduueckoit pabotsl « TepMogMHAMUYECKUA pacdeT IHUKIIa
JBUTaTENIsl BHYTPEHHETO CTOPAHUSD.

Pexomenayemasi qureparypa:

OoCHOBHas [1];

JOTOJIHUTENbHA [3].

Tema 7. TemioreHepupymoume yCTpoucTBa, X0J0AWIbLHASA U KPUOTCHHAS
TeXHUKA

JlabopaTropHass pa0ora. JlBurarenu BHYTPEHHEro cropaHus. TemsioBble
eKTpocTaHMi. OCHOBHBIE TIOJIOKEHHS pacyeTa TEIUIOCUIIOBBIX YCTPOWCTB.
®duznyeckasi CyIHOCTh IPOLIECCOB OXJIAKIACHHUS.

CamocrosiTesqibHasi  padora. OOmas xapakTepUCTHKA  TETJIOCHIOBBIX
YCTAHOBOK. TE€XHOJOrMYECKUE MPOMBILLIEHHbIE MeYd. [IpOMBIIIEHHBIE KOTEIbHBIE
yctaHoBkH. [lapoBbie U ra3oBble TypOMHBI. OCHOBBI MOJIYYEHHS] HCKYCCTBEHHOTO
xonmona. Kilaccupukanus XoJNOOWIBHBIX MAIIMH U YCTAHOBOK. XOJOAMWJIBHBIE
arperarbl 1 UX OCHOBHBIE XapaKTEPUCTUKHU. XOJOJONPOU3BOJUTEIIBHOCTh YCTAHOBKH.
OCHOBBI KpHOT€HHOM TEXHUKH. Bo3myxopasznenurenbHble yCTaHOBKHU. [enueBbie u
BOJIOPOJIHbIE cUCTEMBbl. CHCTEMBI XpAaHEHUS M TPAHCIOPTUPOBKU KPHOTE€HHBIX
BEIIIECTB.



Pexomenayemasi iureparypa:
ocHOBHa# [1, 2];
JOTOJIHUTENbHA [3].

Tema 8. Xumuueckasi TepmoauHaMuKa. TONJIMBO U OCHOBBI TOPeHMS

JlaGopaTropHas padora. Tensora cropanus. OCHOBHbIE TOJIOXKEHUSI TEOPUU
ropeanst. OCOOEHHOCTH CXKHUTaHUsI TBEPAOTO, KHJIKOTO M Ta3000pa3HbIX TOIUIUB H
pacueT TEOPETHYECKH HEOOXOAMMOIO KOJMYECTBA BO3AyXa [JIsI UX COKUTAHUSL.
Koappumment wu3bbitka Bo3myxa. CoctaB 00beM  NIPOIYKTOB  CrOpaHHs.
TeopeTuueckasi TeMiieparypa ropeHusl.

CamocrositesqibHass  pabdora. Tepmoxumus. 3axkoH Iecca. VYpaBHeHUs
Kupxroda. Xumuyeckoe paBHOBECHE M BTOPOM 3aKOH TepMoauHamuku. KoHcraHTa
paBHOBeCHS U CTeNeHb auccoluanuu. TermioBoi 3akoH HepHcra. Bunbl TormBa u
ux xapakrepuctuku. Knaccuduxanus tomnus. TBepaoe, KUIKOE M ra3z000pa3HOe
TOIUIMBO U UX XapaKTEPUCTUKU. DJIE€MEHTAPHBIA COCTAB TOIUIMBA.

Pexomenayemas iureparypa:

OoCHOBHas [1];

nornojHuTenbHas [1-3].

Tema 9. OcHOBHbIE IOHATHUS U ONpe/leJIeHNs] TEOPUHU TeII000MeHa

Jlekums. I[Ipenmer u 3agaun Teopuun TeriooOMeHa. 3HaYCHHE TEIIOOOMEHA B
MPOMBIIUICHHBIX Opoleccax. OCHOBHBIE MOHATUSL U ompeaeiaeHus. Buasl nepeHoca
TEIUIOThI:  TEIUIONPOBOAHOCTh, KOHBEKIMSI U  u3inydeHue. 3akoH Dypse.
KoaddurueHT TenionpoBogHOCTH.

Pemienue ypaBHEHUS TETIIONMPOBOJHOCTH JJISI OJHOCIOMHOW U MHOTOCIIOMHOMU
IUIOCKOM U [UJIUHAPUYECKOU CTEHOK.

Pacuer TemneparypHOTO MOJISI CTEHKH C YY€TOM 3aBUCUMOCTU KOd(DuIueHTa
TEIJIONPOBOJIHOCTH OT TEMIIEPATYPHI.

IIpakTHyeckoe 3aHsTHEe. TEIUIONPOBOAHOCTH OAHO- W MHOTOCJIOMHBIX
MJIOCKUX M IUWJMHIPUYECKUX CTEHOK. BhIMONHEHUEe pacdeTHO-rpaduueckoil paboThl
«CrammoHapHas TeIIONPOBOJHOCTHY.

CamocrositesqibHass  padora. IloaroroBka oryera 1O  pe3yabraram
BBITIOJTHEHHOMN PaOOTHI.

PexoMenayemasi sureparypa:

ocHOBHas [1];

nonojHutenbHas [1-3].

Tema 10. Tens1onpoBOAHOCTH

Jlekumsa. [IuddepennmanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. YCIIOBUE
onHo3HaYHOCTU. KoaddulineHT reMreparypornpoBOIHOCTH.

TermnonpoBoAHOCTh TIPU  HECTAMOHApDHOM pexume. HecranuoHapHbIit
IpollecC  TEIUIONPOBOAHOCTH. MeToApl  pemieHus  3ajJad  HeCcTallMOHApHOU



TEIUIONPOBOJHOCTH: METOJ PA3ACIICHUS MEPEMEHHBbIX, METOJ HHTETrPajbHOIO
npeodpazoanus Oypwe, Mmeron Jlammaca. MeTosn KOHEUHBIX Pa3HOCTEH.

OxnaxxaeHue (HarpeBaHuWE€) HEOrPAHMYEHHOM IUIACTUHBI, LWJIMHIApA U 1Iapa
IIpU TPAaHWYHBIX YCIOBHUSX IEPBOIO, BTOPOrO, TPEThEro poaa. HecranmoHapHsIit
NpOIECC  TEIJIONPOBOJHOCTA B TelaX KOHEYHBIX pa3MepoB. PerynsipHbie
PEKUMBI.

JlaGoparopHasi paGora. dusmueckue OCOOCHHOCTH MPOLIECCOB HArpeBaHUs
CTPOUTENBHBIX KOHCTPYKIMM M TEXHOJIOTHYECKOro OOOpYHOBaHMS Ha IOXape.
HcnpiTanns CTPOUTENBHBIX KOHCTPYKLMH B IIeYaXx.

CamocrositesqibHass  padora. IloaroroBka oryera 1O  pe3yabraram
BBITIOJTHEHHOM pabOTHI.

Pexomenayemasi iureparypa:

OoCHOBHas [1];

nornojHuTenbHas [1-3].

Tema 11. KonBekTuBHBIN Tenj1000MeH. OCHOBBI TEOPHUHU TENJI000MEHA.

Jlexuus. OCHOBHbIE IOHATHSA U onpeneseHus. YpaBHeHue Hperotona-PuxmaHa.
Koaddumment Ttemnootnaun. JuddepeHunanbHbie ypaBHEHHUs] TeIJI00OMeHa:
ypaBHeHHEe  JBWKeHust  Bsskod  kujukoct  (HaBwe-Ctokca),  ypaBHeHue
TETUTOTIPOBOHOCTH JUISI TIOTOKA JBHKYIICHCS >KUIKOCTH, YPaBHEHHE TEIUIOOTIa4d Ha
rpanuiie 1oroka u cTeHku (buo-®dypbe), ypaBHEHUE HEPA3PHIBHOCTH. YCIOBUE
OIHO3HAYHOCTH K nu(depeHIraIbHbIM ypPaBHEHUSIM KOHBEKTHBHOIO TEIJIO0OMEHA.
OCHOBHbBIE TIOJIOKEHUSI TEOPUM MOTPaHUYHOrO cnosi. lccrnenoBaHue TEIIO0TAA4YH
METOAaMH MOTPAHUYHOTO CJIOSL.

OcHoBbl Teopuu mnofo0Ous. OCHOBHbBIE ONpEAeTeHHs. YCIOBUS TOA00US
busnueckux sBinenuit. [IpeoOpazoBanusa nonodus. Yucna nogodus. KpurepuanbHbie
ypaBHeHUsl. @DU3MUECKUH  CMBICI  OCHOBHBIX  4YHcen nofodus. Merosl
MonienupoBanus. [IoHATHS 0 MaTEMaTUYECKOM MOJEIUPOBAHUY.

TerooTnaua npu CBOOOJHOM JBMXKEHHHM JKUIKOCTH. Termjaoornadya B
HEOTpaHWYEHHOM 00bEME: JamMuHapHas M TypOyJeHTHas  KOHBEKIUS Y
BEPTUKAJBHBIX MOBEepXHOCTEeW. TermnooTaaya Ha TOPU3OHTAIBHOW  IJIOCKOM
MOBEPXHOCTH B HEOTPAHUYCHHOM IMPOCTPAHCTBE. TeriooTmada TOPU30HTAIBHO
pPacrmoJIOKEHHOTO  IIUIMHIApPAa B  HEOrpaHWMYeHHOM 00béme. KpurepuanbHbie
ypaBHeHUs. TermaooOMeH MMpu CBOOOTHOM KOHBEKIIMU B 3aMKHYTHIX 00bEMax. Pacuer
TEIJIOOTAAYH Yepe3 TOHKHE MPOCIONKY KUAKOCTH U rasa.

TemmooTnaua mMpu BBEIHYKJIEHHOM TEUEHUHU KUIKOCTH B TpyOax; TEIrIooTaada
Ipy JaMUHApPHOM H TYpOyJECHTHOM TEUEHUU J>KHUJKOCTEH B TpyOax; pacueTHBIC
ypaBHEHUS TO00MUS.

Termnmoornaya mnpu BBIHYKIEHHOM JBWKEHUU Cpeabl. TermiooOMeH mpu
JBUKEHUU JKUJKOCTEHN BIOJIb MIIOCKOM MOBEPXHOCTH; TEIUIOOTaua MpY JIAMUHAPHOM
U TypOyJI€HTHOM NOTPaHUYHOM CJIOE€; PEILIEHUE 3aJlad METOJOM TEOpUU MNoa00us;
KpUTEpHUaibHbIe YpaBHEHUSI.



JlaGopaTtopHass padora. TennooOMeH TIpU €CTECTBEHHOM KOHBEKIIUHU.
TermooOMeH TpU BBIHYXJACHHON KOHBEKIMU. BhrIMmogHeHUe pacueTHO-Tpaduieckoit
paboTbl « KOHBEKTUBHBIN TEIIIOOOMEHY.

CamocrosiTesqibHast padoTa. [loaroToBKa OTYETOB M0 BHIMOJHEHHBIM paboTaMm.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nonojHutenbHas [1-3].

Tema 12. U3nyuenne

Jleknus. OOmMe TOHITHS W OMNPEICIICHHS; TEIUIOBOM OalaHC JIy9HCTOTO
TEMJI000MeHa. 3aKOHBI TETUIOBOTO H3IydeHHs. TermaooOMeH HU3ITydeHHEM MEXIY
TeJaMu, pa3[eNeHHbIMU TPO3pAyHOM  cpefoi; KOIPPUIMEHT OOIy4eHHOCTH;
TEMJIO00MEH H3IYyYEHUEM MEXIy TelaMu, MPOU3BOJIBHO PAaCHOJOKEHHBIMU B
IpPOCTpaHCTBE. 3amuTa OT u3nydeHus. Wznydyenuwe razoB. Msnmydenue daxena
IlaMeHu npu noxape. Pacuer 6e30macHbIX B MOXKAapHOM OTHOILIEHUU PACCTOSHHUMA U
HKPAHHOM 3alUThl OT TEIJIOBOrO H3iMydeHus. Pacyer TemnooOMeHa H3IyyeHUEM B
MOTJIOIIAOIIEH U M3Iydaroiien cpeae. JIlyducToiii Temioo0MeH MexXy OrpakIeHUeM
Y HaXOJAIIECHCS BHYTPU HETO BBICOKOTEMIIEPATYPHOM ra30BOM CPEINOM.

PamnannoHHO-KOHBEKTHBHBIM M PaJMAIIMOHHO-KOHTYKTUBHBIN TEIJI000MEH
npu OONBIION ONTHYECKOW TOMIIMHE cpeabl. KpuTepuu paguialiMOHHOTO MOAO0OMS.
TernnooOMeH orpakJarouIX KOHCTPYKIIUM NP MOXKape B TOMEIICHHH.

I[IpakTnyeckoe 3aHsaTHe. Pacuer Oe30macHBIX B MOKAPHOM OTHOIICHUU
PaCCTOAHUN Y DKPAHHOM 3aIIMUTHI OT TEIUIOBOIO U3JIyYEHHUs. BBINIOTHEHNE pacdyeTHO-
rpaduueckoit paboTsl «JIyducTsiii TEMI000MEHY.

CamocrosiTesqbHast padora. [loarotoBka oryeTa no BbIIIOJIHEHHON padoTe.

Pexomenayemasi iureparypa:

OoCHOBHas [1];

nornojHuTenbHas [1-3].

Tema 13. Tennionepenaua. UnTeHCHPUKANMHE TeIJIONEPeIAYH

Jlekums. Haznauenue, kinaccuukanys U CXeMbl TEIJIOOOMEHHBIX aIllapaToB.
OCHOBHBIE TIOJIOKEHUS TEIJIOBOTO pacyeTa TeINIOOOMEHHBIX anaparoB. YpaBHEHUE
TEIJIONEepeaayu.

IIpakTH4yeckoe 3anAaTHE. Temmronepenadya yepes MIOCKY0, HMJINHIPUIECKYIO,
chepuueckyto u opeOpéHHyro cTeHku. IlyTm wuHTeHcuduKauuum mpolecca
Teronepenauu. TermsoBas wu3onsnus. BplOop MaTepuana TEmIOBOW H3OJSIUU.
Juddepennnansabie ypaBHEHUS TEIIOMAcCOOOMEHa.

CamocrosiTesibHasi padora. Pabora ¢ BupryanmsHeiM YMK B pexume
CaMOKOHTPOJISI 110 TEME JIKIIUU.

Pexomenayemasi iureparypa:

OCHOBHas [1];

nornojHuTenbpHas [1-3].



Tema 14. OcHoBbl MaccooOMeHa. TeniomaccooOMeHHbIE YCTPOHCTBA.

IIpakTnyeckoe 3ausaTHe. Termionepenaya.  BBINOJHEHWE  PACUETHO-
rpaduyeckor paboThl « TermiooOMeHHbIN anmapar.

CamocrositesqibHasi  paGora. OCHOBHBIE TIOHATHS UM ONPENEIICHUS.
Konnentpannonnas quddysus. Tepmo- u 6apoauddysus. KonsekruBHas audysus.
Huddepenunansabie ypaBHEHUs TeroMmaccooomena. Juddysunonnsie kpurepuu
nonobusi. Kpurepuanbaple ypaBHeHus. Pacder TermtomaccooOMeHa B BO3AyXe MPH
€ro BBIHY)KJIEHHOM M CBOOOJHOM JBID)KCHHMH. TemioMaccoOOMEH MpW HCIapEeHUU
JIETKOBOCITJIAMEHSIOIIMUXCST M TOPIOYMX SKuAKocTed. OreHka MoKapHOW OMacHOCTH
00pasyronuxcst mapoBO3AYITHBIX CMECEH B TTOMEIIEHUSX.

Ha3nauenue, kmaccudukaiys 1 CXeMbl TeTNIOOOMEHHBIX anmapatoB. [TpuHImn
pacdera TEIJIOOOMEHHBIX amnmnaparoB. KOHCTpYKTHUBHBIM M MOBEPOUYHBIN TETIOBHIE
pacdeTbl TerI000MeHHbIX amnmaparoB. CpeaHuil TemrepaTypHblii Hamop. OCHOBBI
TUAPOJIMHAMUYECKOTO pacyeTa TeroOOMEHHbIX ammapatoB. Pacuer Temmneparyp
TEIMJIOHOCUTENEN Ha BBIXOJIEC U3 arlapara npHu OlleHKe 0€30IacHbIX YCIOBUN paboThI.
[TonroroBka oTyeTa Mo BBHINOJIHEHHOU padoTe.

Pexomenayemasi qureparypa:

OoCHOBHas [1];

nonojHutenbHas [1-3].

Tema 15. IIpumeHeHue TemJIOTHI B IOKAPHOW OXpaHe M OXpaHa
oKpy:kawmeil cpeabl. OCHOBBI 3Heprocoepe:keHUsi U OCHOBHbIC HAIPABJICHUS
IKOHOMMH IHepropecypcos. Bropuunbie 3HepreTu4ecKkue pecypcebl

IIpakTnueckoe 3aHsiTHe. BropuuHbie sHepreTuueckue pecypcel (BOP).
O6mue mnonoxeHnuss u  kiaccudukanuss BOP. Ponp BOP B TOmmmBO WM
tertonoTpednaenuu. Mcrounuku BOP u ux ucnons3zoBanue.

CamocrosiTesibHasi padora. OCHOBHBIE MOTPEOUTENN TEIJIOTHI. DJIEMEHTHI
CYyIIWJIBHOM YCTaHOBKHM. THIMBI CYIIMJIBHBIX YCTAaHOBOK. TersioBoi ©OayaHc
CYLIMJIBHOM YCTAaHOBKM M OIPEAEICHUE €€ pa3MepoB. TEXHHKO-3KOHOMHYECKHUE
MOKAa3aTeNH CYLIIUIIOK.

[IpobGnema 3amuUTHl OKPYKAIOIIEH CpeIbl OT BBHIOPOCA MPOAYKTOB TOPEHUS.
XapakTEepUCTUKU OCHOBHBIX 3arpsi3HSIOMIMX BellecTB. OCHOBHBIE METOAbI OUUCTKHU
MIPOAYKTOB TOPEHUS OT BPEIHBIX BHIOPOCOB.

OcHOBHBIE  HampaBJ€HUS  HKOHOMHHM  3HepropecypcoB.  IloBblilieHHe
9h(EKTUBHOCTH  JHEPIETHUECKOTO H  DHEPTOMCIOIB3YIONIETO  00OPYIOBaHMS.
CHmXeHue 3HEpPronoTrepb, COBEPIICHCTBOBAHME yde€Ta M HOPMUPOBAHHE pacxoia
sHepropecypcoB. Pabota ¢ BuptyasnbusiM Y MK B peskrme caMOKOHTPOJIS.

Pexomenayemasi iureparypa:

OoCHOBHas [1];

nornojHuTenbHas [1-3].



JJISE 3204HOM (popMBbI 00yUeHH S

Tema 1. OcHOBHBbIE MOHATHSA U ONpeaeJIeHUsA

Jleknus. Ilpenmer, 3agaun U copepkaHue Kypca TeIloTeXHUKH. CBs3b C
JPYTUMU OTPACiIsIMU 3HAHWW. 3HAYEHUE TEIUIOTEXHUYECKUX 3HAHUM 711 COTPYIHUKOB
MOXKapHOM oXpaHbl. MecTo 1 poJib Kypca B 00IIeH CHCTEME MOATOTOBKU CHEIMAIMCTOB
JUIsl OPraHOB U MOAPA3AEICHUN ToKapHOU oxpaHbl. CTpyKTypa U METO/IUKA U3YUYEHUS
Kypca.

CamocrositesqibHass pabora. IlpenMer TepMOOMHAMUKM M €€ METOJBI.
Tepmoaunamuueckas cucrema. OCHOBHbIE MapaMeTpbl COCTOsSHUS. PaBHOBeCHOE U
HEPABHOBECHOE COCTOSTHUE. YPaBHEHUSI COCTOSIHUSI. PABHOBECHBIE U HEPABHOBECHBIE
COCTOSIHMS. TepMOAMHAMUYECKHM TMpouecc. PaBHOBECHbIE K HEPABHOBECHBIC
npoiieccbl. OOpaTuMbie U HEOOpaTUMbIE MTPOLIECCHI.

Pexomenayemas iureparypa

ocHOBHa# [1].

Tema 2. Cmecu padounx Teu. TemioeMkocThb

CamocrosiTesqibHass padora. CriocoObl 3a/1aHHsI COCTaBa CMECH, COOTHOIIICHUS
MEXIy MAacCOBBIMH M OOBEMHBIMHU AOJSMHU. BbluncieHue napameTpoB COCTOSHUS
CMECH, OIPENECICHNE KaXKYLIEHCd MOJEKYISIPHOW MAacChl M Ta30BOM IOCTOSIHHOM
CMECH, OIPEICIICHUE NTapLUHAIbHbIX JABIICHUN KOMIIOHEHTOB.

MaccoBasi, oObeMHas © MOJSpHAS TEIUIOEMKOCTU. [eIUIOEMKOCTh TPH
MIOCTOSIHHBIX 00bEME U JIaBJICHUH. 3aBUCUMOCThH TETUIOEMKOCTH OT TeMIEPaTyphl H
nasiaeHusi. CpemHsisi W WMCTHHHAS TEIUIOEMKOCTH. DOpMynbl W TaOMUIBI IS
OTIpeNIeICHHs] TeIIoeMKOoCTe. TermnoeMkocTh cmecu paboumx Ten. [loaroroBka
OTYeTa MO pe3yJibTaTaM BbIIOJHEHHON padoThI.

Pexomenayemas ureparypa

OoCHOBHas [1];

nornojHuTenbHas [1]

Tema 3. 3aKoHBI TEPMOAMHAMHUKHY U TEPMOAMHAMUYECKHE ITPOLECCHI

CamocrositesqibHasg padora. CyIHOCTH IIEPBOTO 3aKOHA TEPMOJWHAMMKHU.
@opMyJIMpOBKa NEPBOTO 3aKOHA TEPMOAMHAMUKH. AHAIUTHYECKOE BBIPAKECHUE
NEPBOTO 3aKoHa TepMoauHamMuKu. OrmpeneneHne pabOThl M TEIJIOTHI  Yepes
TEPMOJUHAMUYECKHE NapamMeTpbl COCTOSIHUSA. BHYTpeHHss 3Heprus. OHTalbIUS.
Outponus. Pv- u Ts- auarpammel. YpaBHEHHE MEPBOT0O 3aKOHA TEPMOJMHAMUKH IS
IIOTOKA.

CylHOCTh BTOpPOTO 3aKOHa TepMOAMHAMHUKH. OCHOBHBIE (HOPMYITHPOBKU
BTOPOTO 3aKOHAa TEPMOJMHAMHUKHU. TepMOIMHAMMYECKUE LMKIBI TEIUIOBBIX MAIIMH.
[Ipsimple u oOparHble 1UKIbL. TepmogmHamuueckuit K.ILJ[. u  XomoauiabHBIN
ko3 uument. Huxipl KapHo u aHamm3 uX CBOMCTB. AHAJIMTUYECKOE BBIPAXKECHUE
BTOPOTO 3aKOHA TEPMOJMHAMUKHU. VI3MEHEHHE SHTPOIUU B HEOOPATUMBIX IPOLECCAX.
W3MeHeHue SHTpONUU U paboTOCIIOCOOHOCTh M30JIMPOBAHHON TEPMOAMHAMUYECKON
CUCTEMBI. DKCIPTHUs TEILJIOTHI.

OO1ue MeToAbl HCCIENOBAHUS MPOLIECCOB HM3MEHEHMSI COCTOSIHMS pabdOodHx



ten. [lomuTponHeie mporecchl. (OCHOBHBIE  XapaKTEPUCTUKU  MOJUTPOMHBIX
npouieccoB. M3o0pakenue mpoueccoB B koopauHarax Pv u Ts. OcHoBHbIE
TEPMOJMHAMUYECKHE TMPOIECChl: HM30XOPHBIM, HW300apHBIA, H30TEPMUUECKUN U
annabaTHBIN — YacTHBIE CIy4Yau MOJUTPOIHOTO Mpoliecca.

TepmonuHaMuueckuil aHaiu3 MPOLIECCOB B KomIpeccopax. Knaccuduxarms
KOMIIPECCOPOB M OpUHIUI WX  jAeicTtBus. HMuaukaropHas — auarpamma.
H3otepmudeckoe, amuabaTHOE W TMOJHTPOITHOE  CXKaTWe, TojHas pabora,
3aTpadrBaeMasi Ha MPUBOJ KoMIIpeccopa. MHorocTyneHn4yaroe cxxkarue. M3o0paxenne
B Pv- u Ts- namarpammax TepMOAMHAMUYECKHUX IMPOIECCOB, MPOTEKAIOIINX B
koMrpeccopax. Heobpatumoe cxarue. OtHocuTenbHblii BHyTpenHuin K.IL/JL.
KOMITpeccopa.

Pexomenayemasi ureparypa:

OoCHOBHas [1];

JOTOJIHUTENbHA [3].

Tema 4. TepmoauHaMHUKA MOTOKOB

CamocrosiTesqibHasi padora. OCHOBHbBIE MOJIOKEHUS. YPABHEHUSI MCTEUCHMUS.
Pacnonaraemast pa6ora u ckopocTh ucTeueHus. CeKyHIHbIN pacxo MpU UCTEYEHUHU.
CBsi3b KPUTHYECKOI CKOPOCTBHIO UCTEUEHUSI C MECTHOM CKOPOCTBIO PaCIpOCTpaHEHUS
3ByKa. KpuTnueckoe OTHOLIEHWE JaBlieHUUA. Pacyer CKOpOCTHM UCTEUECHUS U
CEKyHJHOIO MACCOBOIO pacxofa sl KPUTHYECKOIO PEeKHUMa. YCIOBUS IEpexojia
yepe3 KpuThueckyro ckopoctb. Como JlaBans. Pacyer mnpomecca ucredeHus
BOJSIHOTO I1apa C MOMOIIBIO is- AUarpammbl. JIeHCTBUTENBHBIM MIPOLIECC UCTEUECHMUS.
TepMonMHAMHYECKHME TMPOLECCH B  Ta30BbIX YCTAHOBKAX  IMOXApPOTYLICHUS.
Hcredenue raza u3 6aaioHa OrpaHUYE€HHON BMECTUMOCTH.

Pexomenayemasi ureparypa:

ocHOBHa# [1, 2];

nornojHuTenbHas [1-3].

Tema S. PeasibHble ra3nl 1 napol. @a3oBbie nepexoabl

CamocrositesqibHasi padora. CpoiicTBa peanbHbIX ra3oB. llapel. IIponeccsr
napooOpazoBanusi B pv- W Ts-muarpammax. dazoBas nuarpaMma BEIIECTB.
TepmoanHamuueckue cBOMCTBa moBepxHOCTU paznen (a3. [lonstue 06 ypaBHeHHU
Bykanosuua-HoBukoBa. VYpaBuenue boromoOoBa-Maiiepa. TepmoauHamuueckue
TaOJIUIIBI BOMBI M BOASHOTO mapa. TepmomuHamuyeckue nauarpammbl Pv-, Ts- u is-
BOJISIHOTO Tapa, JBYOKHCH ymiepona, (peoHoB. Pacuer TepMoamHaMUYeCKUX
IIPOLIECCOB M3MEHEHHsI COCTOSHMS mnapa. JKHIKOCTM M mapel, HCIOIb3YEMBIE B
yCTaHOBKax  moxaporymeHusa. JKuakocTy W mapbl, oOpaimarommecss B
TEXHOJIOTUYECKUX YCTAHOBKAX C MOBBIIEHHOM MOKAPHOW OMACHOCTBIO.

T'omoreHHbIe U TeTEPOTECHHBIE TEPMOIMHAMUYECKHUE CUCTEMBL.
TepMmonuHamMuueckoe paBHOBecue. YcioBue (azoBoro paBHoBecusa. Da3oBble
nepexonpl. YpaBHenune Knanelipona-Knaysuyca. VYcroiuuBocth ¢a3. Da3oBbie
NepexoIbl MPU OJIMHAKOBBIX JaBlIeHUsX (pa3. Da30oBble EepPeXobl MPU UCKPUBIICHHbBIX
IIOBEPXHOCTAX paszena.



Pexomenayemasi iureparypa:
OoCHOBHas [1];
nornojHuTenbHas [1,2].

Tema 6. TepmoanuHaMUYeCKHH aHAJU3 TENJIOTEXHUYECKUX YCTPOMCTB

CamocrosiTeqbHAsA paoora. [nkibr MapOCHUIIOBBIX YCTaHOBOK.
[IpyHIMnManpHasgs cxema MapoCWJIOBOM ycTaHOBKHM. Ilukn PenkmHa u  ero
UCIIONb30BaHUE. BIiMsAHME HAYaJIbHBIX M KOHEYHBIX I1ApaMETPOB HA TEPMHUYECKUHI
KILA. nukna Penxuna. M3oOpaxkenue umkmna Pv-, Ts- u is- nuarpammax. Ilytu
MOBBIIICHHUS] YKOHOMHUYHOCTH MApOCUJIOBBIX YCTAaHOBOK. TeroQUKAIMOHHBIN UK.
[IoHATHE O IHUKJIAX ATOMHBIX CHJIOBBIX YCTAHOBOK.

[uxner nurareneit BHyTpeHHero cropanus (/.B.C.). Ilpunnun aedctBus
nopiuHeBbiX J[.B.C. L{ukibl ¢ M30XOpHBIM M M300apHBIM MOJBOAOM Teria. LIk co
CMEUIaHHBIM TMOABOJOM TeIoThl. M300paxenue nukioB B Pv- u Ts- auarpammax.
Tepmuueckne u sxcepruueckue K.ILJ[. nmxmos [I.B.C. CpaBHUTENbHBIA aHAIU3
TepMoauHamuyeckux nukiios J[.B.C.

[{MKIBI YCTAaHOBOK ISl TA30BOISIHOTO TYLIEHUS IOKAPOB.

[uKibl  XOJNIOAUIBHBIX  YCTAHOBOK.  XOJIOAWJBHBIM  KOdDPUIIMEHT WU
XOJIONOTPOU3BOAUTENIBHOCTh. [luki  mapoBoM W BO3AYIIHOM KOMIIPECCOPHOU
XOJIOMUIBHOM ycTaHOBKH. [loHsTHE 00 aOCOPOLMOHHBIX H MAPOIKEKTOPHBIX
XOJIOIMJIBHBIX YCTaHOBKaX. TepMoTpancpopMaTopsi.

Pexomenayemasi sureparypa:

ocHOBHas [1];

JOTOTHUTENbHAs [3].

Tema 7. TemioreHepupymoumme yCTpoOucTBa, X0J0AWIbLHAS U KPUOTCHHAS
TeXHUKA

CamocrosiTesibHasi pabora. OOmas XapakTepUCTHKA  TEIJIOCHIJIOBBIX
YCTAHOBOK. TE€XHOJIOrn4YecKue MpOMBIIUICHHbIE Meud. [[poMbIlUIeHHbIE KOTEIbHbBIE
yctaHoBKU. [lapoBbie u ra3oBble TypOHHBI. OCHOBBI TOJYYE€HHS] MCKYCCTBEHHOTO
xonona. Kiaccudukanus XONOAMIBHBIX MAaIMH W YCTAaHOBOK. XOJOIUJIbHBIC
arperarbl 1 UX OCHOBHBIE XapaKTEPUCTUKU. XOJIOAOTPOU3BOAUTEIBHOCTh YCTAHOBKH.
OCHOBBI KpHUOT€HHOM TEXHUKH. Bo3ayxopas3nenuTenbHble YCTAHOBKU. lenueBble u
BOIOpOAHBIE cUCTeMbl. CHUCTEMbl XpaHEHUS W TPAHCHOPTUPOBKM KPUOTEHHBIX
BEILECTB.

PexoMenayemasi sureparypa:

ocHoOBHas [1, 2];

JOTOJIHUTENbHA [3].

Tema 8. Xumuveckasi TepmoauHaMuKa. TONJIMBO U OCHOBBI TOPEeHMS
CamocrositesibHass pabora. Terora cropanusi. OCHOBHBIE TOJIOXKEHUS
Teopun ropeHus. OCOOEHHOCTH CKHUTaHUs TBEPAOTO, MHUIAKOTO W ra3000pa3HbIX



TOIUIUB W pacyeT TEOPETUYECKHM HEeOOXOAMMOro KOJMYEeCTBAa BO3JdyXa I UX
cxuranus. Koapdunuent nzoniTka Bo3myxa. CoctaB 00beEM MPOIYKTOB CrOpAHMSL.
Teopernueckas Temneparypa ropeHusl.

Tepmoxumus. 3akon ['ecca. Ypapuenus Kupxroda. Xumuueckoe paBHOBECHE U
BTOPOW 3aKOH TE€pMOAWHAMHUKH. KOHCTaHTa paBHOBECHUS U CTENEHb IUCCOLHALINU.
Tennooi#t 3akoH Hepucera. Buapl TormBa u ux xapakrepuctuku. Knaccudukanums
ToruB. TBepmoe, *XuAKOE M Tra3000pa3HOE TOIUIMBO U HUX XapaKTEPUCTHUKH.
OnemMeHTapHbI COCTaB TOIUIMBA.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nononHutenbHas [1-3].

Tema 9. OcHOBHBIE MOHSATHSA U ONPedeJIeHUS TEOPHH TEIJI000MeHa

Jlexknus. [IpenmeT u 3agaun Teopuu TerIooOMeHa. 3HaUeHHe TErI000MeHa B
MPOMBIIIJIEHHBIX TIponeccax. OCHOBHBIE MOHATUS U OmpeneseHus. Buasl nepeHoca
TEIUIOTHI:  TEIUIONPOBOJAHOCTh, KOHBEKUMS W  u3nydyeHue. 3akoH Dypee.
KoadduumeHT TenionpoBoHOCTH.

Pemenue ypaBHEHHUS TETIIONMPOBOJHOCTH JJISI OJHOCIOMHOW U MHOTOCIIOMHOMU
IIJIOCKOM ¥ UIMHAPUYECKON CTEHOK.

Pacuer TemmneparypHOTo Mo CTEHKH C y4€TOM 3aBUCHUMOCTH Kod(hdummeHTa
TEIIONPOBOTHOCTH OT TEMIIEPATYPHI.

IIpakTHyeckoe 3aHsTHE. TEIUIONPOBOAHOCTH OAHO- W MHOTOCJIOMHBIX
IJIOCKUX ¥ IMUJIUHAPUYECKUX CTCHOK. BhImonmHeHne pacueTHoO-Tpadudeckoil paboTh
«CTraunoHapHas TEMIOMPOBOAHOCTEY.

CamocrositesibHass  pabdora. IloarotoBka oruera 1o  pe3yibTaram
BBITIOJTHEHHOHN PabOTHI.

Pexomenayemasi ureparypa:

OCHOBHas [1];

nornojHuTenbHas [1-3].

Tema 10. Tens1onpoBOAHOCTH

JlaboparopHas padora. TemionpoBOAHOCTh MPU HECTALMOHAPHOM PEKUME.
Hecrannonapusli  mpomecc  TEIIONPOBOAHOCTH. MeToapl  pemieHus — 3amad
HECTALIMOHAPHOW TEIUIONPOBOJHOCTH: METOJ pa3JeleHUsl IEPEMEHHBIX, METOA
UHTErpanbHOro mpeodpazoBanusi Dypwe, Mertox Jlammaca. MeTosg KOHEUHBIX
pasHocterd. JluddepennumanpbHoe  ypaBHEHHE  TEIJIONMPOBOJHOCTH.  YCIIOBHE
onHo3HayHOCTU. Koadduiinent TemneparyponpoBOIHOCTH.

CamocrosiTesibHast padora.

OxnaxaeHue (HarpeBaHue) HEOTPAaHMYEHHOH IJIaCTHHBI, LWJIMHIApA U Ilapa
IIpY TPaHUYHBIX YCJIIOBMSX IIEPBOTO, BTOPOIO, TpeThero poxa. HecrannoHapHbIN
IIPOLIECC  TEIUIONPOBOJHOCTM B  TeJlaX KOHEYHBIX pa3MepoB. PerymspHbie
PEXKHUMBI.



Pexomenayemasi iureparypa:
OoCHOBHas [1];
nornojHuTenbpHas [1-3].

Tema 11. KonBekTuBHBIN Tenj1000MeH. OCHOBBI TEOPHUH TENJI000MEHA.

CamocrosiTeqbHasi padora. OCHOBHbBIC MOHSTUSL U ONPENCIICHUS. YpaBHEHHE
Herorona-Puxmana. Koaddumment temmoornaun. Juddepennuanbapie ypaBHEHHs
TEMJI000MEHA: ypaBHEHUE IBMKEHUs Bs3koi kumkoctu (HaBbe-Ctokca), ypaBHEHHE
TEIUIONPOBOAHOCTH JUISl MOTOKA JIBMKYLIEHCS >KHJIKOCTH, YPABHEHHE TEIUIOOTIAYM Ha
rpanuiie 1oroka u cTeHku (buo-dypbe), ypaBHEHUE HEPA3PHIBHOCTH. YCIOBUE
OIHO3HAYHOCTH K nubdepeHInaIbHbIM yPaBHEHUSIM KOHBEKTHBHOTO TEIIIOOOMEHA.
OCHOBHBIE TOJIOKEHUSI TEOPUM TOTPAHUYHOrO ciosi. MccnenoBaHue TEIUIOOTAAYU
METO/IaMU IMOIPAHUYHOTO CJIOS.

OcHoBbl Teopuu mnofo0Ous. OCHOBHbBIE OMNpeAeieHHs. YCIOBUS TOA00US
busnueckux sBinenuit. [IpeoOpazoBanusa nonodus. Yucna nogodus. KpurepuanbHbie
ypaBHeHUsl. @DU3MUECKUH  CMBICA  OCHOBHBIX  4YHcen mofodus. Merosl
monenupoBanus. [IoHATHS 0 MaTEMaTUYECKOM MOJEIUPOBAHUY.

TerooTnaua mnpu CBOOOJHOM JBMXKEHHHM JKUIKOCTH. Terjaoornaya B
HEOTpaHWYEHHOM O00BEMe: JaMuHapHass W TypOyJleHTHass KOHBEKLUHS Y
BEPTHUKAJIBHBIX MOBEpPXHOCTEW. Teroornaya Ha TOPU3OHTAIBHOM  IJIOCKOM
NOBEPXHOCTU B HEOrPaHMYEHHOM IpPOCTpaHCTBE. TemnooTaadya TOPU30HTAIBHO
pacmojoXEHHOTO0 UWJMHApa B HeorpaHndeHHOM oO0wBéme. Kpurepuanbhbie
ypaBHeHUs. TermmooOMeH Mpu CBOOOIHOM KOHBEKIIMU B 3aMKHYTHIX 00bEMax. Pacuer
TEIJIOOTAAYH YEPE3 TOHKUE MTPOCIONKHN KUAKOCTH U rasa.

Termootaaya mMpu BBIHYKJIEHHOM TEUEHUHU KUJKOCTH B TpyOax; TEIsiooTaadya
Opy JaMUHApHOM M TYpOYJEHTHOM TEUEHUU JKUJKOCTEH B TpyOax; pacueTHbIC
ypaBHEHUS TO00MUS.

Termnmoornaya mnpu BBIHYKIEHHOM JBWKEHUU Cpelbl. TemiooOMeH mpu
JBUKEHUU JKUJKOCTEHN BIOJIb MIIOCKOHM MOBEPXHOCTH; TEIUIOOTaua Mpy JIAMUHAPHOM
U TypOyJI€HTHOM NOTPaHUYHOM CJIOE€; PEIICHUE 3aJlad METOJOM TEOpUU MOoa00us;
KpUTEpHUaIbHbIe YpaBHEHUSI.

PexoMenayemasi sureparypa:

ocHOBHas [1];

nonojHutenbHas [1-3].

Tema 12. U3nyuenne

CamocrosiTesqibHasi padora. OOmue TOHATHS U OMNPEACNICHUS; TEMJIOBON
OajJaHC JIy4MCTOTO TEMJ00OMEHA. 3aKOHbl TEIMJIOBOro u3nydeHus. TemnooOMeH
U3IyYEHUEM MEXAY TeJIaMH, pPa3lejICHHBIMU IPO3PAYHOM cpenoi; KOdIPQPHUIUEHT
OOy4eHHOCTH;  TEIUIOOOMEH  M3IYy4YeHHUEM  MEXIy TelaMH, IPOU3BOJBHO
pacrHojOKEHHBIMU B IPOCTPAHCTBE. 3allluTa OT W3IydeHMs. M3myueHue razos.
Nznyuenue ¢akena miaMeHu Opu noxape. Pacuer 0€30MacHbIX B MOXKAPHOM
OTHOILIEHUU PACCTOSIHUM M 3KPaHHOM 3alllUThl OT TEIUIOBOTO H3iydeHus. Pacuer



TeriooOMeHa M3JIy4YeHHUEM B TMOMIONIAIONIE W u3lydaromen cpeae. Jlyuucrtoii
TEIIOOOMEH MEXITY OTpaXXJACHUEM " HaXOsIIencs BHYTpH HETO
BBICOKOTEMIIEPATYPHOU Ta30BOM CPENOM.

PannanmoHHO-KOHBEKTUBHBIN W paJIMAIIMOHHO-KOHIYKTUBHBIN TEII0O0OMEH
npu OOJBINON ONTHYECKOM TONIIMHE cpeabl. Kpurepun paauandoHHOTO MOI00US.
TermmooOMeH oTrpaxaaroNIuX KOHCTPYKIIUI MPHU MOKape B TTOMEIICHHH.

PexoMenayemasi sureparypa:
ocHOBHas [1];
nononHutenbHas [1-3].

Tema 13. Tennionepenaya. UnTeHCHPUKANMHE TeIJIONEPeIaAYH

JlaGoparopuasi padora. Teruionepenaya yepe3 IUIOCKYIO, IWIHHIPHYECKYIO,
chepuueckyto ©u opeOpéHHyr cTeHku. IlyTm wuHTeHcuuKanuu Tmpolecca
Teruionepenauu. TermoBas wu3oisus. BpiOop MaTepuana TEIIOBOW H3OJSIUH.
Huddepennnanbabie ypaBHEHUS TEIJIOMAacCCOOOMEHaA.

CamocrosiTesqibHasi  paGora. Hasnauenue, xkmaccudpukammss W CXEMBI
TEIUIOOOMEHHBIX  ammapaToB. OCHOBHBIE  TIOJIOKEHHS  TEIJIOBOTO  pacyera
TEIIOOOMEHHBIX aNMaparoB. YpaBHEHUE TEIUIONEPEIaYH.

PexoMenayemasi sureparypa:

ocHOBHas [1];

nononHutenbHas [1-3].

Tema 14. OcHoBbl MaccooOMeHa. TermnomaccooOMeHHbIE YCTPOiCTBA.

CamocrositesqibHasi  paGora. OCHOBHBIE TIOHATHS UM ONPENEIICHUS.
Konnenrpannonnas quddysus. Tepmo- u 6apoauddysus. KonsekruBHas audysus.
Huddepennuanbapie ypaBHeHHs TeroMaccooOMeHa. uddy3mnonnsie kpurepuu
nonodbusi. Kpurepuanbuble ypaBHeHus. Pacuer TeriomaccooOMeHa B BO3AyXe IpH
€ro BBIHY>KJIEHHOM M CBOOOJHOM JBIM>KEHHMH. TermiaoMaccooOMEH Mpu HCIapeHuu
JIETKOBOCILJIAMEHSIOIIMUXCS M TOPIOYMX SKuakocTed. OleHka MoKapHOW OMacHOCTH
00pa3yroumxcs mMapoBO3AYIIHBIX CMECE B TOMEIEHUSX.

Ha3nauenue, kmaccudukaiys u CXeMbl TeTNIO0OMEHHBIX anmapatoB. [TpuHImn
pacueTa TEIJIOOOMEHHBIX amnmnapaToB. KOHCTPYKTHUBHBIN U MOBEPOUYHBIM TEIUIOBbIE
pacdeThl TErmI000MEHHBIX ammapatoB. Cpemnmii TemmeparypHblii Hamop. OCHOBBI
TUAPONMHAMHYECKOTO pacueTa TEIIO0OMEHHBIX amnmaparoB. Pacder Ttemmeparyp
TETMJIOHOCHUTEJIEH Ha BBIXOJIC U3 arlliapara MpH OIeHKe 0€30TacHBIX yCIOBUN pabOTHI.
[TonroToBka oTyeTa MO BBHIMOJHEHHOU paboTe.

Pexomenayemasi qureparypa:

OoCHOBHas [1];

nornojHuTenbHas [1-3].



Tema 15. IlpuMeHeHHe TeIIOTHI B TMOKAPHOII OXpaHe W OXpaHa
okpyxawieil cpeabl. OCHOBBI JHEProcoOepe;KeHUuss U OCHOBHbIC HANPABJICHUA
IKOHOMHUHU IHEpPropecypcos. Bropuunbie JHepreTu4eckue pecypebl

IIpakTnueckoe 3aHsiTHe. BropuuHbie sHepreTuueckue pecypcel (BOP).
Obmme mnonoxenuss u kinaccupukauus BOP. Ponp BOP B TomnmuBo wu
terionorpednenun. Ucrtounnku BOP u nx ucnonb3oBanue.

CamocrosiTesqibHasi pabora. OCHOBHbIE MOTPEOUTENH TEIUIOTHL. DIEMEHTHI
CYUIMJIBHOM YCTAHOBKM. THUIBI CYIIMJIBHBIX YCTAaHOBOK. TeruioBoil OajaHc
CYyIIWJIBHOM YCTaHOBKM H OIIPEACIEHUE €€ pa3MepoB. TEXHMKO-3KOHOMHYECKHUE
IIOKA3aTeNIM CYLIUIIOK.

[IpoGnema 3amuUTBl OKpYKaMOIIEH cpelbl OT BbIOpoca MPOAYKTOB TOPEHMS.
XapaKkTepUCTUKH OCHOBHBIX 3arps3HAOIUX BelecTB. OCHOBHBIE METOJbI OYHCTKH
IPOAYKTOB FOPEHUS OT BPEJHBIX BHIOPOCOB.

OCHOBHBIE ~ HampaBlICHHUs  JKOHOMMM  3HepropecypcoB.  IloBblnieHue
3pPEKTUBHOCTH HHEPreTHUUECKOTO M  HHEPrOMCIOJB3YIOIIETO0  000PYIOBaHMUS.
CHMIXEHUE DHEPIroNnoTeEPb, COBEPIICHCTBOBAHME y4Ye€Ta W HOPMHPOBAaHUE PpPacXona
sHepropecypcoB. Pabora ¢ BupryansHeiM Y MK B pesxnMe caMOKOHTPOJISL.

Pexomenayemasi sureparypa:

ocHOBHas [1];

nononHutenbHas [1-3].

5. MeToauueckKkue PCKOMEHAAIUM 110 OPraHUu3ali U3YYCHUA TUCHHUIIJIHHDBI

[Ipn peanuzanum nOporpamMMbl JUCHUIUIMHBI HCHOJB3YIOTCS JIEKIHOHHBIE,
MpaKkTUYECKUE 3aHATHS, J1a0OpaTopHbIe PAOOTHI.

OOmMMH LIeNIIMH 3aHSATUHN SBISIOTCS:

— 000011IeHne, cucTeMaTu3alus, yriyOJeHue, 3akKperyieHue TEeOPeTHUYECKUX
3HAHUU [0 KOHKPETHBIM TEMaM JUCLUUIUIAHBL

— dbopMHpOBaHWE YMEHUN MPUMEHSATh TMOJTYYEHHbIE 3HAHUS Ha MPAKTHUKE,
pean3anys €IUHCTBA UHTEIUIEKTYAIbHON U IPAKTUYECKOU IEATEIIbHOCTH;

— BbIpa0OTKA MPH PEUICHUH MOCTABICHHBIX 3a/1ad MPO(eCcCHOHANTbHO 3HAYUMBbIX
KaueCTB:  CaMOCTOSTEIbHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,  TBOPYECKOM
WHUIIMATUBBI.

[ensamu JIEKIUU SIBISIIOTCSL:

— JaThb  CHCTEMATU3UPOBAaHHBIE HAyYHbIE 3HAaHMWA [0  JHCLMIUIAHE,
aKIIEHTUPOBAB BHUMAaHKE Ha HauboJiee CI0KHBIX BONPOCAX;

— CTUMYJIMPOBATh AKTUBHYIO MO3HABATEIBHYIO JNEATEIbHOCTh OOY4arOIINXCs,
croco0cTBOBaTh (HOPMHUPOBAHUIO KX TBOPUYECKOTO MBILIJICHUS.

B xome mpakTHUecKoro 3aHATHA OOECIEUMBAETCS MPOLIECC AKTUBHOTO
B3aMMOICUCTBUSA OOYyYarOIIMXCs ¢ MpenojaBareieM; MpHUoOpeTaloTcs MPaKTUYECKHUe
HAaBBIKM U yMeHUs. llenh mMpakTUYeCcKOro 3aHsATHS: yIIyOWTh W 3aKpPENUTh 3HAHUS,
NOJyYeHHbIE Ha JIEeKUWH, (POPMHUPOBAHHWE HABBHIKOB HCIONb30BAHMUS 3HAHUM IS
pElICHUs] NPAKTUYECKHUX 3a/1a4; BBINOJHEHUE TECTOBBIX 3aJaHU IO MPOBEPKE



MOJIYYEHHBIX 3HAHUW U YMEHUM.

[lenpto 11aGOpaTOPHOTO 3aHATHS SIBISACTCS YCBOSHHE TEOPETHYECKHX OCHOB
JVICITUTUTAHBI U TTOTyYeHHE TPAKTHUECKUX HABBIKOB UCCIICIOBAHMSI ITyTEM TTOCTAaHOBKH,
NpOBEICHUS, 0OpaOOTKM W TPEACTABICHUS PE3YJIbTaTOB SKCIIEPUMEHTa Ha OCHOBE
MPaKTHYECKOTO HCTONB30BAHUS PA3IMYHBIX METOMOB (HAOMIOMCHUs, W3MEPEHUS,
CpaBHEHHSI W Jp.), NMPUOOPETCHHs] HABBIKOB OIbITA TBOPYECKOW JesATEIbHOCTH. B
3aKJTIOYMTENIGHOM  49acTh  J1a0OparopHOTO  3aHATHS — oOydaromuecss  o(QOpMIISFOT
PE3YIBTAThI SKCIIEPUMEHTOB B ()OPME OTYETA.

CamocTrosiTenbHast paboTa OOydaloOIIMXCS HampaBieHa Ha yIIyOJIeHHe u
3aKperuieHue 3HAHWH, MOJyUYEHHBIX Ha JIGKIHAX M JPYTUX 3aHITUSAX, BBIPAOOTKY
HAaBBIKOB CaMOCTOSTEIBHOTO AKTHBHOTO MPHOOPETEHUST HOBBIX, JOMOJHHTEIHHBIX
3HAHWM, TIOATOTOBKY K MPEACTOSIINUM 3aHITHSM.

6. OueHoYHbIe MATEPHUAJIBI IO TUCUUIIJIMHE

Tekymmii KOHTPOJIb yCIIEBAEMOCTH O0OECIIEUYNBAET OLIEHUBAHUE X0/1a OCBOCHUS
JUCLMIUIMHBL, TPOBOIUTCSA B COOTBETCTBUU C COAEPNKAHMEM TUCLUIUIMHBI 10 BUAAM
3aHATUA B (OpME TECTUPOBAHUS, 3ALIUTHI OTYETOB IO JIAOOpPATOpPHBIM paboTam,
peleHus 3a1ad.

[TpomexxyTouHasi arrectanus OOECIEUMBAET OIICHMBAHHUE MPOMEXKYTOUHBIX U
OKOHYATENbHBIX PE3yJbTaTOB OOyuYeHHUs MO TUCHUIUIMHE, MPOBOAUTCA B (opme
3a4eTa C OLIEHKOM, KypCOBOM paboThI.

6.1. I[IpuMepHbIE OLIEHOYHBIE MATEPUAJIbI:
6.1.1. Tekyumiero KOHTPOJIA

Tunosble 3aJaHUA 1JI51 TECTUPOBAHUSA:
1. UeM oTIMyaroTCsl U3y4eHUE OT TeJl ¢ Pa3HON TeMIepaTypoOu:
- JUTMHOM BOJIHBI;
- CKOPOCTBIO PacCpOCTPaHCHMUS;
- HaITPaBIICHUEM.
2. OCHOBHO¥W 3aKOH, CBSI3bIBAIOLIMN MOIIHOCTb U3IyUYEHHS C TEMIIEPATYpPOM:
- Kupxroda;
- IInaHka;
- Credana-bonbiiMana;
3. Ecmu Ttenmo abConOTHO dYepHOE, TO YEeMy paBHA €ro u3TydaTeabHas
CIIOCOOHOCTB:
- 0,
- 1,
-0,5.
4. Kakoe u3 TeJI Ha3bIBaeTCs A0COIOTHO OEJIBIM:
- TEJIO C TOTJIONIATeIbHON CIIOCOOHOCThIO, paBHOM 0;
- TEJIO C OTPaKATEITHHOU CIIOCOOHOCTHIO, paBHO 0;



- TeJ10 ¢ K03 (PUITMEHTOM NPOITYCKaHUs, PaBHBIM 1;
5. Kakoli 3aKOH yCTaHABIIMBAET CB3b MOTOKA U3TyUYECHUSI C HAITPABICHUEM:
- IImanka;
- Jlambepra,;
- Buna;

dopma oTyeTa 1o JadopaTropHoii padore:
OTuer o naboparopHoii padote Ne

Hazpanue paGoTsr:
[{ens paGoTHhL:
TeopeTnueckas 4acTh:
DKcreprMeHTalIbHAS YacTh:
O6paboTka pe3ynbTaToB:
BbIBOZIBI O COOTBETCTBUM YCTAHOBIEHHBIM HOPMaM U MPaBUJIaM OLEHKU:

Tunosbie 3aaaun:

1. I'a3oBasg cMech UMEET Cheaytomuii MaccoBbliii coctaB: CO, 12%; O, 8% u N,

80%. OnpenenuTs yaeabHY0 TEIIOEMKOCTh CMECH ITPU OCTOSIHHOM JIABJICHUMU.

2. I'a3 npu gasnenuu 1,4 Mlla v temneparype 55°C umeer oobem 4 1. Uemy

paBeH 00bEM ATOW MacChl ra3a Npyu HOPMAJIbHBIX YCIOBHSIX?

3. Kak um Ha ckonbko wusMmensercs Ttemmeparypa 0,5 ke kuciopoja,
COBEPILAOIIETO MpHU aauabarHoOM paciupeHun padory L=1,5 x/bw«c? Onpenenutsb

HN3MCHCHUC BHYTpCHHCﬁ 9HCPIruu KUCJI0pOAa IIPU JAHHBIX YCIIOBUAX.

4, OHpC,Z[CJ'II/ITI) CKOPOCTb MCTCUCHHA BO3AYyXa M3 BO3AYXOBOAA C U30BITOYHBIM

nasiaeHueM 2,3 k/la B TOMeIIeHnEe ¢ HOPMaJbHBIMHU YCIIOBUSMH.
6.1.2. IIpome:kyTOUHOM aTTeCTALIUMA

IIpumepHas TeMaTHKa KypCOBBIX padoT

1. TemneparypHbIi peKUM M0KAPa B TOMEILICHUH

2. T'a30BbIe cCMECHU M TEPMOJIMHAMHYECKHE TPOLIECCHI B YCIOBUSX MOXKApa
3. 'a3000MeH npu BHYTPEHHEM NOXKape B TOMELICHUH

IIpuMepHBIN NTepeYeHb BONPOCOB, BLIHOCUMbIX HA 3a4eT ¢ OLEHKOM

[IpenmeT TepMOIUHAMUKH.
OCHOBHBIE TAPAMETPBI COCTOSTHUS. 3aKOHBI UJI€aTTbHBIX Ta30B.
Pabota, coBepiiaemas TeJioM Npu U3MEHEHUH 00beMa.

CrocoOnI 3aJIaHus Ta30BOM CMECH.

AN i

KQXKYIIENCA MOJISIPHOM MacChl CMECH U MTAPUHATbHBIX JABJICHUN KOMIIOHEHTOB.
7. TenmoeMKOCTH CMECH pabouux Tell.

BuyTpennsisi sHeprusi, KoaMuecTBO TEIIOThI. [1epBbIil 3aK0OH TEPMOTMHAMUKH.

CooTHomeHus MCKIAY MAaCCOBBIMU H 00BEMHBIMH JOJISIMU. OnpeﬂeneHHe



8. TemynoeMKOCTh Tena, yaelibHas, OObeMHass W MOJSpHAs TEMIOEMKOCTH.
COOTHOIIEHUST MEXKTy HUMH.

9. TemmoeMKoOCTH MPU MOCTOSHHOM 00bEME U JIaBJICHUU. YpaBHeHUE Maiiepa.

10. TermoeMKoCTH HAEATTBHOTO Ta3a. 3aBUCUMOCTD TEMNIOEMKOCTU OT TEMIIEPATYPHI.

11. Iopsinok uccnenoBaHusi TEPMOIUHAMUYECKUX TIPOLIECCOB.

12. UccnenoBanue M30XOPHOTO Mpoliecca.

13. VccnenoBanue n306apHOTO Ipoiecca.

14. VccnenoBanue M30TEPMUUYECKOTO MpoIecca.

15. UccnenoBanue aguabaTHOTO MpoIiecca.

16. UccnenoBanue noauTponHoro mnpoiecca. OCHOBHbIE TEPMOJAMHAMUYECKUE
IIPOLIECCHl — YACTHBIE CIIy4Yau IMOJUTPOIHOTO IPOLIECCa.

17. Knaccudukaiusi KOMIpPecCOpoB U MPUHIIUI UX JEHCTBUA.

18. AHam3  paboThl  OJHOCTYIEHYATOro  Kommpeccopa. MHaukaropHas
nuarpamMma. MzorepMmuueckoe, aaradatHOe W TMOJIUTPOIHOE CiKaTHe, IMojiHas padorta,
3arpayrBaeMasi Ha IpUBOJ Komnpeccopa. HemocraTtku oqHOCTyEHUaToro KoMmmpeccopa.

19. MHOTOCTYnIEHYATHI KOMIIPECCOP. NunukaropHas auarpamMmma.
[IpenmyiiecTBa MHOTOCTYIIEHUATHIX KOMIIPECCOPOB.

20. Ucreuenue razos. CtannoHapHoe ucreueHue. Mcnonp30BaHuE B TEXHUKE.

21. YpaBHeHue Hepa3pbIBHOCTH. lIepBblii 3aKOH TEPMOAMHAMUKHU JJIsl TTOTOKA.
YpaBHenue bepnymim.

22. CBoiicTBa JT03BYKOBBIX M CBEPX3BYKOBBIX MOTOKOB. Coruta u nuddy3opsl.
Comno JlaBans.

23. lcTteueHne u3 cyxHMBaroulerocs coruia. Pacuer temmeparypbl, CKOPOCTH
WCTEYEHUS U pacxona.

24. Kputnueckoe ucreueHue. Pacuer Temieparypbl, CKOPOCTH HCTEUYEHUS U
pacxona.

25. lpoccenupoBanue razoB u mapoB. (OCOOEHHOCTH JAPOCCEIUPOBAHMUS
uaealbHoro u peanpHoro raszoB. llonarue o006 »>ddexre xoyng-Tomcona.
[IpakTrueckoe UCIOIb30BaHUE MPOLIECCa APOCCETUPOBAHUS.

26. Kpyroso#i mnporecc. Ilpsimble u oOpaTHble UMKJIb. BTopoil 3akoH
TEPMOJIMHAMUKH.

27. Hukn Kapno u ero croiictsa. K.I1.JI. Ilukna Kapno.

28. IlonsATHe 0 ABUTATENIAX BHYTPEHHEro cropanus. MHaukaropHas quarpamma
YeThIpexTakTHOro  kapOtoparopnoro  J[.B.C. Meron  TepMoaMHAMHUECKOTO
PacCMOTPEHHUS LIUKJIIOB.

29. lHukn nBuraresisi BHyTPEHHETO CTOPaHUs C U30XOPHBIM MOABOAOM TEILIOTHI.

30. Ilukn nBurarenst BHyTPEHHETO CrOpaHusl ¢ M300apHBIM MOIBOJIOM TETIIIOTHI.

31.1lukn nBuUrarens BHYTPEHHErO CrOPaHHWs CO CMELIAHHBIM [OABOJIOM
Ter10Thl. CpaBHEHHE LIUKIIOB JIBUTATEIC BHYTPEHHETO CTOPaHUSI.

32. JluarpamMma cOCTOsIHUS. TpoiiHas TOYKa M KPUTHUYECKasl TOUKA. YpaBHEHUE
Knanelipona-Knaysuyca.

33. P-v nquarpamma s BOASHOTO napa. BiaxHbii, cyxol W meperpeThiil nap.
CreneHp CyxoCTH mapa.

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



35. T-s nuarpamma [ BOJSHOTO Tapa.

36. Huxn Kapno ayis BoasiHoro napa. [{ukn Penkuna.

37. Temnodukanuonupli 1ukiaA. [loHSATHE O [MKIAX AaTOMHBIX CHJIOBBIX
YCTaHOBOK.

38. OcHOBHBIE TIOHATHS U ONPEIEICHUS TEOpPUH TerooOMeHa. Bubl
IIEPEHOCA TEIUIOTHI: TEIJIONPOBOAHOCTD, KOHBEKLUS U U3IIyYCHHE.

39. TennonpoBogHocTh. [loHATHE O TeMmMmeparypHOM MOJE, TIPAJUEHTE
Temneparypsl. 3akoH Dypbe. 3aBUCUMOCTh KO3 (UIIMEHTa TEMIOMPOBOAHOCTH OT
TEMIIEPATYPBI.

40. TnddepenuanbHoe ypaBHEHNE TEMIOMPOBOTHOCTH. [ paHUYHBIC YCIOBHSI.

41. Pewienue ypaBHEHUS TEIUIONPOBOAHOCTH JUIsl OTHOCIOMHOM MJI0CKOW CTEHKH.

42. PemieHre ypaBHEHHMS TEIJIOMPOBOAHOCTUA JJIi MHOTOCIONWHOW ILJIOCKOM
CTEHKH.

43. PemieHre ypaBHEHUS TEIUIOMPOBOIHOCTH JJIs1 HWJIMHIPUYECKOW CTEHKHU.

44. Vcnonb30BaHWe METO/AA MOCIEAOBATEIbHBIX MPUOIMKEHUN NIl pelieHus
3a/71a4 CTallMOHAPHOMW TEIJIONPOBOJHOCTH.

45. KoHBeKTUBHbIH TemIo00MeH. OCHOBHbIE TIOHATHUS W ONpEJEICHUS.
VYpaBaenue Hprotona-Puxmana. Kosdduiment remiootnaqu.

46. Cucrema  auddepeHMaIbHbIX  YpaBHEHWW I8  KOHBEKTHBHOTO
TeI10o0OMeHa. YCI0BHUE OJJHO3HAYHOCTH.

47. Ilonstue o Teopuun nogobus. Yucna nogodusi. KpurepuaibHbie ypaBHEHUSI.
Ou3NYECKUil CMBICIT OCHOBHBIX YHCEJ ITOT00MSI.

48. KoHBEKTUBHBIN TEMJIO00MEH MpH CBOOONHOW KOHBEKUMH B OOJIBLIOM
o0Obeme.

49. KOHBEKTUBHBIN TEMIOOOMEH MPU CBOOOIHOM KOHBEKIIMH B MPOCTIOMKaX.

50. KoHBEKTUBHBIH TEIJI00OMEH MPHU BBIHYKACHHOM TEUEHUH >KHUJIKOCTEH.

51. TennnooOMeH npu KUNIEHUU. DKCIIepUMEHTallbHbIe AaHHbIe. [1y3bIpbKOBOE U
IIeHOYHOe KuneHue. Bornpockl noxkapHoi 0e30MacHOCTH yCTPOUCTB U anmnaparos, B
KOTOPBIX PEAU3YIOTCS MTPOLIECCHI KUIIEHUS KUJIKOCTEH.

52. TennmoobmeH mnpu KoHAeHcauu napa. [lneHounass u kamenbHash KOHJEH-
canusl.

53. Jlyuuctoiii Temoo6meH. OCHOBHBIE TOHATHUA W ompeneneHus. bamanc
JYYUCTOTO TETJI00OMEHA.

54. 3aKOoHBI TEMJIOBOTO U3JTYYECHHUS.

55. JlyaucThIil TEIIIO0OMEH MEXIY TeIaMH, IPOU3BOJILHO OPUEHTUPOBAHHBIMHU
B pocTpaHcTBe. Pacuer 6e30macHbIX B MOKaPHOM OTHOILIEHUH PACCTOSHUM.

56. Ucnonp3oBaHue 3KpaHOB AJisl 00ecieueHus: O€30MaCHbIX PACCTOSTHHIA.

57. Ha3znauenue, kiiaccupukanus U CXeMbl TETUIOOOMEHHBIX anmnapaTosB.

58. OcHOBHbBIE TOJIOKEHHSI TEIUIOBOTO pacueTa TEMJI0OOMEHHBIX arlaparos.
Cpennuii TeMnepaTypHbIil Hammop.

59. Tennonepenaya yepes MIOCKYI OJHOCIOUHYIO CTEHKY.

60. Tertonepenayua yepes MIOCKYK0 MHOTOCIOWHYIO CTEHKY.

61. Tertonepenaua depe3 UUIMHIPUYECKYIO CTEHKY. Kputhueckuii auamerp
TEIIOBOM U30JISALUN.



62. I3MeHeHne Temmeparypbl NpU HECTAlMOHAPHOM pekuMme. PerynspHslii
TETIJIOBOU PEXKHUM.

63. YpaBHEeHHE HECTALlMOHAPHOM TEIJIONPOBOIHOCTH M METOJbl €r0 PELICHMUS.
O0600111eHHBIE TIEPEMEHHBIE.

64. JIByXCTOPOHHMI ITPOrPEB CTEHKU IIPU IPAHUYHBIX YCIOBUAX 3-TO poja.

65. HecrauyoHapHas TEIJIONPOBOJHOCTh IOJYOIPAHMYEHHOIO Tella IpHU
CTAallMOHAPHBIX TPAHUYHBIX YCIOBUSIX.

66. OcoOeHHOCTH pelIeHUsl 3a7ad HECTAIlMOHAPHON TEIUIONMPOBOAHOCTH B
noxapHoMm jnene. V3meHeHwe (QuU3MYECKUX MapaMeTpOB Tel NpU HarpeBaHUU B
YCIIOBUSIX IMOXKapa. BiusiHUE BIIaKHOCTU CTPOUTEIBHBIX MarepuanoB. CTaHIapTHBIN
TEMIIEPATYPHBIM PEKUM U IPENEI OTHECTOMKOCTH.

6.2. IlIkana oueHMBAHUS Pe3YJbTATOB MPOMEKYTOYHOM ATTECTAUM H
KPUTEPHH BbICTABJICHUS OLIEHOK

Cucrema OLICHMBAHHA BKIKOYACT:

®opma [Tokazarenu
Kputepuu BbICTaBICHUS OLIEHOK Ixama oreHUBaHUA
KOHTPOJIS OLICHUBAHUS
KypcoBasi coJiepKaHue, paboTa BBIOJHEHA CaMOCTOSITENBHO, OTITUYHO
paborta odopmiieHue, uMeeT HAy4YHO-TIPAKTHYECKUHT
MOJTHOTA U | Xapakrep, COTICPKUT AIIEMEHTBI
3amuTa paboThl | HOBU3HBI,  O(QOpPMJIEHHE  OTBEYaET
YCTaHOBJICHHBIM TpeOOBaHUSM;

MOKa3aHO 3HAHHE TCOPETHYCCKOTO
Marepualia mo paccMarpuBaeMoi Teme,
YMCHHE aHaAJM3UPOBATh,
apryMeHTHPOBATh CBOIO TOYKY 3PEHUI,
nenarb  OO0OOIIEHME W BBIBOJBI,
Marepuay ~ M3JIaraetcsi  TPaMoOTHO,
JIOTUYHO, TOCJICJIOBATEIIBHO; BO BPEMS
3alIMTHl TOKAa3aHO YMEHHE KpaTKo,
JOCTYITHO TPEACTABHTh  PE3Y/IbTATHI
HUCCIICAOBaHHUA, aACKBATHO OTBCTUTH Ha
MIOCTABJICHHBIC BOIIPOCHI.

paboTa BBIMONIHEHA CAMOCTOSTEIBHO, XOpO1LIO
uMeeT HAy4YHO-TPAaKTUYECKUN
Xapakrep, COLEPKUT AJIEMEHTBI

HOBM3HBI, HMEIOTCS HEIOYETHl B
opopmieHnn  KypcoBOH  paboOThI;
MOKa3aHO 3HAHHE TCOPETHYECKOTO
Marepualia mo paccMarpuBaeMoil Teme,
YMCHHE aHaAJIM3UPOBATh,
apryMEHTHUPOBATh CBOIO TOUKY 3PCHHSI,
nenarb  OO0OOIIEHME W BBIBOJBI,
Marepual HE BCerma Hu3Jliaraercs
JIOTUYHO, TOCJICJIOBATEIIBHO; BO BPEMS
3alIUTHl TOKAa3aHO YMEHHE KpaTKo,




JOCTYIHO TPEACTaBUTh PE3YJbTaThl
UCCJIEIOBAHUSI, OJIHAKO 3aTPYIHEHBI
OTBETHI HA MTOCTABJIEHHBIE BOITPOCHI

pa60Ta BBIIIOJIHEHA CaMOCTOATCIBHO,
HE CONEPKHUT DJIEMEHThl HOBH3HBI;
UMEIOTCS HENO4YeThl B O(GOPMIICHHH
KypcOBOW pabOThI; HE B MOJHOW Mepe
BJIaACHUC TGOpGTI/I‘-IGCKI/IM MaTepI/IaJ'IOM
[0 paccMarpuBaeMoOW TeMe, aHAIu3 M
apI‘YMeHTI/IpOBaHI/Ie TOYKH 3peHI/I}I,
000011IeHE M BBIBOIBI  BBI3BIBAIOT
3an}II[HeHI/I$I; MaTepHan HC BCCriaa
W3J1araercs JIOTUYHO,
MOCIICZIOBATENIbHO; BO BpPEMS 3aIllUTHI
HMEIOTCS 3aTpyAHEHUS B
Hpe,Z[CTaBJIeHI/II/I pe3yJII>TaTOB
HCCIIEIOBAHUS n OTBETax Ha
IIOCTABJICHHBIC BOHpOCBI.

YAOBJICTBOPUTCIILHO

pabora BBITIOJTHEHA HE
CaMOCTOSITENIFHO, HE HMEET HayyHO-
NPAaKTUYECKUH XapaKTep, HE COOCPKUT
BIIEMEHTHl HOBU3HBI, O(OpMIICHHE HE
COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHUSM; OTCYTCTBYET
IIOHUMaHWE M BIAJICHUE MaTepHaloM
110 paCCMaTpUBAaEMON TEME.

HEYJIOBJIETBOPUTEIHHO

3a4eT C
OLIEHKOU

IMPaBUJIBHOCTb U
IIO0JIHOTA OTBETA

JlaH TPAaBUJIbHBIMA, TOJHBIM OTBET Ha
IIOCTaBJICHHBIM  BOIPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHWUU IO
JTUCLUILIMHE, JOKA3aTeIbHO PACKPBITHI
OCHOBHBIC  TIOJIO)KCHHSI  BOIIPOCOB;
MOTYT OBITh JONYIICHBI HEIOYETHI,
WCIIPaBJIEHHBIE  CAMOCTOSITEILHO B
MpoILIecCce OTBETA.

OTJIMYHO

JlaH  TpaBWIbHBIM,  HEJOCTATOYHO
MOJHBIA OTBET HaA TOCTaBJICHHBIN
BOIIPOC, MOKAa3aHO YMEHHUE BBIJCIUTH
CYLIECTBEHHBIE M HECYLIECTBEHHBIE
MpPU3HAKK, TMPUYUHHO-CIIECICTBEHHbIE
CBS3M; MOTYT  OBITh  JOMYIIEHBI
HEJI0YEThI, UCTIPABJICHHBIE C MOMOILBIO
MPENOJaBATENS.

XOPOIIO

JJaH HEAOCTaTOYHO MPABUJIIBHBIA H
TIOJIHBIN OTBET; JIOTUKA Hu
MOCJIEI0BATEIIFHOCTh HU3JI0KCHUS
MMEIOT  HApYILICHUS, B  OTBETe
OTCYTCTBYIOT BBIBOJBI.

YIOBJIETBOPUTEIHLHO

OTBET MPEACTABISIET coboi
pa3po3HeHHEbIE 3HaHUSA c
CYIIECTBEHHBIMU OIIHOKaMU 1o
BOTIPOCY; MPUCYTCTBYIOT

HEYJIOBJIETBOPUTEIHHO




dbparMeHTapHOCTbD, HEJIOTMYHOCTb
U3JI0KEHUS;  JIOMOJHUTENbHBIE U
YTOYHSIOIINE BOMPOCHI HE MPUBOMAST K
KOPPEKLIMK OTBETA HA BONPOC.

7. PecypcHoe o0ecniedeHHue TUCHMIITIMHBI
7.1. JIMeH3UOHHOE U CBOOOJHO PACIPOCTPaHsieMOe IPOrPaAaMMHOE
ob0ecrneyeHue

[lepedeHp NUIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSIEMOTO MPOTPAMMHOIO
obecrieueHus, B TOM YUCJI€ OTEYECTBEHHOTO MPON3BOICTRA:

- Microsoft Windows 7 Professional — I1O-BE8-834 [JIunen3unonHoe]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuuen3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Microsoft Office 2007 Standard — IIO-D86-664 [JIuueH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Microsoft Office Standard 2010 — I10-413-406 [JIuueH3noHHOE]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Microsoft Office Standard 2013 - IIO-3C0-218 [JIuueH3noHHOE]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- Adobe Acrobat Reader — IIO-F63-948 [CBoGomno pacmpoctpaHsemoe]
(MHOCTPaHHOr'O MPOU3BOJICTBA);

- 7-Zip — TI0-F33-948 [CBoOomno pacmpocTpaHsieMoe]| (MHOCTPaHHOTO
MPOU3BO/ICTBA);

- Adobe Flash Player — IIO-765-845 [CBobomHO pacmpocTpaHseMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Apache OpenOffice — IIO-EB7-115 [CBoOomHo pacmpocTpaHsemMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- Google Chrome - TIIO-F2C-926 [CBoOogHo pacmpocTpaHseMoe]
(MHOCTPaHHOTO MTPOU3BOJICTBA);

- LibreOffice — II0O-CBB-979 [CBo6oaHO pacmpocTpansieMoe]| (HHOCTPaHHOTO
MIPOM3BOJICTBA);

- AnsT OOpazoBanue 8 — [10-534-102 [CBobGogHO pacmpocTpansemoe-1912]
(OTE€YECTBEHHOTO TTPOU3BOICTRA).

7.2. IlpodeccnoHanbHbIe 0a3bl JAHHBIX U MH(OPMAILIHOHHBbIE CIIPABOYHbIEC
CHCTEMbI

HNudopmarimonnas cipaBouHas cuctema — CepBep OpraHoB roCyIapCTBEHHOM
Bnactu  Poccuiickoit  ®denepaumm  http://poccus.pd/  (cBOOOmHBIA  JOCTYM);
npodeccroHanbHble 0a3pl JAaHHBIX — I[lopTam OTKpHITBIX HaHHBIX Poccuiickoi
®denepanuu  https://data.gov.ru/  (cBoOOmHBIA  A0CTym); (enepalbHbId  MOpTal
«Poccuiickoe oOpaszoBanue» http://www.edu.ru (cBOOOIHBIA JOCTYI); CHCTEMa




OQUIMAILHOTO  OMyOJMKOBaHUS  MPABOBBIX AaKTOB B DJEKTPOHHOM  BHJIE
http://publication.pravo.gov.ru/  (cBoOOmHBIH  gocTyn); deaepaabHblii  HOpTal
«CoBepIIeHCTBOBaHUE TOCYAapCTBEHHOIO YIpaBiieHus» https://ar.gov.ru (cBOOOAHBIIM
JOCTYM).

7.3. JIuteparypa

OcHoBHas JuTEparypa:

1. Temmorexnuka: Yueb. mnst By3oB. / B.H. Jlykanwmn, M.I. Illarpos, I"M.
Kambep u ap.; mox pen. B.H. Jlykanuna. — M.: Beicm. mik., 2009. Pexcum
oocmyna: http://elib.igps.ru/?122 &type=card&cid=ALSFR-f9e61df9-06a4-49¢4-
9098-4¢254500d14d

2. AA. Kyspmun, H.H. Pomano, A.A. IlepmsikoB / Ilponeccsl
TEIUIONPOBOJIHOCTH B TIPAKTHKE MOXKApHOTO jena: ydebHoe mocodue. / Ilox oOmieit
pen. b.B. Taekamoxa. — CII6.: Cankr-IletepOyprckuii  yHUBEpCUTET
TocynmapctBenHo#t mnpotuBonoxapHo cinyx0e1 MUC Poccuun, 2020. — 132 c.
Pexicum oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-
4e67-bc84-52f1a46733b5

JlonoJiHUTeILHASA JINTEpPaTypa:

1. AkumoB M.H., Ky3emun A.A., PomanoB H.H. T'a3oBbie cmecu u
TEIUIOEMKOCTh: 3aJaHusl U METOJIMYECKUE YKa3aHHS IO BBIMNOJHEHHUIO pPacCuETHOM
pabotsl. / Ilox obmeit pen. B.C. ApramonoBa. — CIIG.: Cankr-IletepOyprekuii
uHCTUTYT ['ocynapcTBeHHON npoTuBonoxapHoi ciry:x061 MUC Poccun, 2004. — 19
c. Pextcum oocmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-
7e¢69-4392-8b38-274911belbc8

2. AxumoB M.H., Ky3emun A.A., Pomanos H.H. TepMmoaunamuueckuii pacyer
LMKJIa JBUTATENsl BHYTPEHHErO CropaHus: 3aJaHusi U METOAMYECKHE YKa3aHWs IO
BBITIOJTHEHUIO pacueTHo paboTel. — CII6.: Cankr-IlerepOyprckuii  MHCTUTYT
["'ocynapcTBeHHOM npoTtuBonoxapHoi ciyx0s1 MUC Poccuu, 2004. — 10 c. Pesrcum
oocmyna:  http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6al-af70-4b34-
93f4-4b2e8354bc96

3. AkumoB M.H., Ky3emun A.A., PomanoB H.H. KonBekTuBHBIN TemnooOMeH:

3amaHusl 1 METOAMYECKHE YKa3aHUS IO BBIMOJIHEHHUIO pacueTHOil pabotel. — CIIO.:
Cankr-IletepOyprckuii  MHCTUTYT lOCygapCcTBEHHOW MPOTHUBOMOKAPHOU —CITY>KOBI
MUC Poccuwn, 2004. — 27 c. Pesrcum docmyna:

http://elib.igps.ru/?142 & type=card&cid=ALSFR-1{0f2be6-e37{-403 f-bbdf-
2eeb6ddcftd44

7.4. MaTepuajibHO-TeXHHU4YECKOe o0ecreyeHune

Jist mpoBeneHuss U 0OeCHeUEHUs 3aHSITHH HCMONB3YIOTCS TOMEIEHUS,
KOTOpbIE€ TPEACTABISIOT COO0OM y4deOHblE ayIuTOpUU [JIsl MPOBEACHHUS Y4eOHBIX
3aHATUH,  NPEAYCMOTPEHHBIX  MNPOrpaMMOM  CHEUUAJIUTeTa,  OCHAIECHHBIC
000pyIOBaHUEM M TEXHUYECKUMH CpPEICTBaMH OOYYEHHUs: aBTOMATHU3WPOBAHHOE



pabouee MecTO TpernojaBareisi, MapKepHas J0CKa, MYJIBTUMEIUIHBIN IMPOEKTOP,
JOKYMEHT-Kamepa, oCcaJ0uHbIe MeCTa 00yJarOIInuXCs.

[ToMereHuss s CaMOCTOSITETIBHOH paOOThl  OOy4YaroMIMXCS —OCHAIICHBI
KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOAKIIIOYECHUS K ceTH «MHTepHeT» u
obecrieyeHHEeM JIOCTyNa K 3JCKTPOHHON WH(GOPMAIMOHHO-00pa30BaTEIbHON Cpesie
YHHBEPCUTETA.

Jlnst  mpoBeneHust  1a0OpaTOpHBIX  pabOT  HCHONB3yeTCs  J1aboparopusi
«JlabopaTopust TEMIOTEXHUKI.

ABTOpBI: KaHIHUJAT NEAArornYecKux Hayk, JoueHT Ky3pmuH A.A.; kaHauaar
TEXHUYECKUX HAyK, NOUEHT MuHkuH [[.A.; KaHIWIAT TEXHUYECKUX HAyK, JOLIECHT
PomanoB H.H., kanauaar negarornueckux Hayk [lepmskoB A.A.



