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1. leau u 3agaun JUCHUILJINHbBI

esb ocBOCHUSA TUCUHMILIMHBI:

- (opmMupoBaHHE UEJIOCTHOTO MHUPOBO33PEHUS M PA3BUTHUE CHUCTEMHO-
ABOJIIOLMOHHOTO CTUJISI MBILILJICHUS;

- (popMuUpoOBaHUE CUCTEMBI TEILIOTEXHUYECKUX 3HAHUN Kak (pyHIaMEeHTaJIbHOU
0a3bl HHKEHEPHOU MOJITOTOBKH;

- (opMupoBaHHE HABBIKOB II0 TPAMOTHOMY MPUMEHEHUIO TMOJOXKEHUN
TEXHUYECKOW TEPMOJUHAMUKH M TEIIOMaccooOMeHa B MPOIeCCe HAyYHOrO aHau3a
POOJIEMHBIX CUTYallMi, KOTOPbIE HHKEHEP JOJIKEH pa3pelarh Mpu CO3JaHuU HOBOMN
TEXHUKHA U HOBBIX TEXHOJIOTHH.

- O3HaKOMJICHME C HCTOPMEW U JIOTUKOW OCHOBHBIX OTKPBITHUM
TEIUIOTEXHHUKH.

HepequL KOMHeTeHHHﬁ, (l)opanyeMblx B ITpoHeCCe U3YICHUA NUCIHIUIIJIUHBI

Komnerenuumn Conepxanue
VK-1 CriocoOGeH OCyWIECTBIATh IOHMCK, KPUTUYECKHH aHalIu3 U  CUHTE3
uHpOpMaIMH, IPUMEHATh CUCTEMHBIM TOAXO0 Ul PELICHHS TOCTaBIEHHBIX
3aj1a4
OIIK -1 CrocoOeH y4YuTBHIBaTH COBPEMEHHBIE TEHICHIUM Pa3BUTHS TEXHUKU U

TEXHOJIOTHH B 00JMacTH TexHOc(epHON Oe30MacHOCTH, MU3MEPUTEIBHON U
BBIUHCIUTENFHON TEXHUKH, MHPOPMAILIMOHHBIX TEXHOJOTUN MpPH pELIeHUH
TUIOBBIX 3a/1a4 B 0071acTH NpodhecCHOHATBHOM NesITeTbHOCTH, CBI3aHHOH ¢
3alMTON OKpY’KaIoIel cpefibl U odecrieueHueM 0e30MacHOCTH YellOBeKa

ITK-2 CriocobeH Ha OCHOBE 3aKOHOB TEIUIOQU3UKM U  TEPMOJMHAMUKHU
MIPOTHO3UPOBATH XapaKTep M pa3Mephbl 30H BO3JACUCTBUS OMACHBIX (HAKTOPOB
U UX COMYTCTBYIOIIUX MPOSIBICHUM, MPUMEHSTH JEHCTBYIOIINE PACUETHBIE U
AKCIIEPUMEHTAJIbHBIE METOJIMKH, TIPOBOIMTH aHAIHM3 MOKAPHON OMAaCHOCTH U
000CHOBaHHO BBIOMPATh W3BECTHBIE YCTPONCTBA, CHUCTEMBI U METOJIBI
3alUThl YEJIOBEKA W OKPY)KAIOWIEH Cpelbl OT HETaTMBHBIX BO3JECUCTBUI
OMacHBIX (haKTOPOB MOXKAPOB.

3agauu JUCHUIIHHBI:

- U3yYEHHE OCHOBHBIX TMOHSATUN W MOJEIeH TepMOIMHAMHUKH, OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKH M TEIUIOOOMEHa, METOJOB TEeIJIOMacCOOOMEHHBIX U
TEPMOJUHAMUYECKHX;

- dbopMupoBaHWE  YMEHHUW  TPUMEHSITH  OCHOBHBIC  3aKOHBI U
3aKOHOMEPHOCTH TEPMOIAMHAMUKH M TEIJIOMACCOOMEHA TpPH PEIICHUU BOTPOCOB
obOecrieueHus OKapHOU O€30MaCHOCTH;

- OBJIaJICHWE HAaBBIKAMH TI0 TPUMCHCHHIO 3aKOHOMEPHOCTEH TEpMOJIH-
HaMUKH B TETJIOMacCOOOMEHA MPHU PEIICHUH BOIIPOCOB MPOTHUBOTIOXKAPHON 3aIIUTHI.

2. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs T CUUILIUHBI,




COOTHECEHHBIX C INIAHUPYEeMbIMHU Pe3yJIbTaTaMH 0CBOEHHs 00pa3oBaTeIbHOI
NMporpamMmel

NuaukaTopbl JOCTUKEHHUS] KOMIIETEHLIMU

[Tnanupyemeie pe3ynbraThl 00ydeHUs 10

Tun 3agaun npogeccuoHaIbLHOM 1eATEJbHOCTH: CEPBUCHO-IKCILIYaTAlIMOHHBII

VYK-1.1 3naer mpunHuunsl cbopa, orbopa u
00001IeHMS nHpopmarumy, METOJTUKH
CHCTEMHOT0 Hojxoa e peeHus
npodeCcCHOHATBHBIX 3a]1a4.

JTUACIUTUINHE
3Haer

IMougaTuiineii amnmnapar M CIIUTLINHEL,
MEXIYHAPOIHYIO CHCTEMY CIMHHII U3MEPECHHIA
(CH); anroput™M aHamu3a pa3MepHOCTEH
bu3nYecKUX BENWYWH; TpaBUiia aHAIU3a
MMOCTAHOBKH YUEOHBIX 3a]1a4

YMmeer

0000mare y4eOHYIO nHpopmarmio;
OCMBICIINBATh y4eOHYIO nH(pOopMaIuHy,
BOCIIPUHUMATh HWH(OpPMAIMI0O B Pa3TMYHBIX
dopmax  mpencTaBieHUs  (CeMaHTHYECKas,
3HAKO-CUMBOJIbHAS H rpaduveckas),

MMPOBOJAUTHL CHUHTC3 TEMATUYCCKOI'O Marcpurajia
pas3aciia IMmpy BbIIIOJHCHUN y‘{e6HLIX 3a,Z[aHI/II71

VYK-1.2 Ymeet aHanu3upoBaTh U
CHCTEMaTU3UpOBaTh Pa3HOPOIHBIE aHHbIE,
OLIEHUBaTh 3(PPEKTUBHOCTD MPOLIEAYP aHATIU3a
npo0seM U NPUHATHS PEeLIeHUH B
poQeCCUOHATBHOM IeATETFHOCTH.

3Haer

[Topsimok MIPEICTABIICHUS OTUYETOB 0
pe3yibratax HaydHOW paOOThl, TMPUHIUIIBI
MOCTPOCHUS] YpPaBHEHUH HAa OCHOBE 3aKOHA
COXpaHEHUs HHEPTrUU, MACChl W HMITYJIbCA,
YpaBHEHHUs HEPA3pPbIBHOCTH, BKIIIOYAIOIINAE B
ce0st pa3HOPOJIHBIE MTPOLIECCHI.

Ymeer

Hcnonp3oBaTh B MPaKTUYECKUX pacueTax
METOJUKU BBIYUCIICHUSA TCIIJIIOBBIX
CONPOTHUBJICHUI Ha npuMepe
IIO0CJIEA0BATCIBbHOI'O )41 napaijICJIbHOI'O
BKJIIOYCHHI, aHaAJIN3UPOBATh (akTopsl,

BJIMSIFOIIME Ha TEIUIO(U3UUECKHE MPOIECCHl B
HanOOJIBIIEN 1 HAMMEHBIIIEN CTEIIEHM.

VK-1.3 Biazneer HaBbIKaMH Hay4qHOI'O IIOMCKa
U MPaKTHYECKON paboThI C
MH(POPMAITMOHHBIMU UCTOYHUKAMU; METOJJaMH
MPUHSTHUS PEIICHUMN.

3Haer

M cTOYHMKM 10CTOBEPHOM HAyUYHOUN
WH(POPMAITUH, CTPYKTYPY OpPTraHU3aINuN
CIIPABOYHBIX U3JaHUH, yUeOHOW JTUTEpaTyphl U
HOPMAaTUBHBIX JIOKYMEHTOB

OCHOBHBIE TIOHSITHS U ONPEACIICHHUS, CTIOCOOBI
OpraHU3aIK MOUCKa HEOOXOUMOI
nHbOpMaIu

VYmMmeer

Hcnonp30BaTh B IPAKTUUECKUX 3a]1a4ax
OIyOJIMKOBAaHHBIE PE3yJIbTaThl HAYYHON
JESATEIIBHOCTH, IPOBOAUTH KPUTHUECKUI
aHaJIM3 MOJIYYEHHON HHPOpMalLUH,
BbIpabaThIBaTh MOPSI0K CAMOCTOSTEILHOTO
pelIeHts TeIVIOTEXHUYECKUX 3a/1au.

3HaeT COBPCMCHHEIC I/IH(I)OpMaLII/IOHHLIe

3Haer




TEXHOJIOTUHU U HpOI‘paMMHLIe Cpe,ZLCTBa, B TOM
YHUCJIE OTEUECTBEHHOTO MPOU3BOACTRA, JIJIS
pelnieHus 3a1ad npoheccuoHaIbHOM
nearenpaoct OITK-1.1.

CHOCOGBI BBIINIOJIHEHUS BEIYUCIICHHUH C
MIOMOIIBIO 3JIEKTPOHHBIX TAOIHII,
MHCTPYMEHTBI /11 COPTUPOBKH J1aHHBIX,
npeacTaBiieHus rpadhudeckoil HHbOpMaIUK

Ymeer

[IpencraBisaTh pe3ynabTaTsl  BBIYMCICHUM C
MIOMOIIBIO ANIEKTPOHHBIX CPEJCTB B TPeOyeMOM

dopmare, macmTabupoBarh, MPUBOAUTH K
HY)KHOMY TOPSIAKY pacCUMTaHHbIE BEIUYMHBI,
BJIA/ICTh COBPEMEHHBIMHU CpellCTBaMHU

BBIUMCIICHUH HHXCHCPHBIX KaJIbKYJIATOPOB.

YMeeT BRIOUpaTh COBPEMEHHBIC CPEIICTBA
oOecrieyeHus1 OKapHO# Oe30MacHOCTH
O0OBEKTOB U OIMOBEUICHHUS JIFOJICH, B TOM YHCIIC
OTEUECTBCHHOTO MPOM3BOICTBA, [T PCIICHHSI
3a7a4 MPOo(heCCUOHATBHOM e TeTbHOCTH
OIIK-1.2.

3Haer

OCHOBBI TEOPUU TIOTPEIHOCTEM,
buznyeckre MPUHIUMIBI PabOThl KOHTPOIBHO-
M3MEPUTETBHBIX puOOPOB, 3HAUYCHHE
OpraHM3aliil © IUJIAHUPOBAHUS  Y4YEOHBIX
JIEHCTBHI B MPOIECCE OOYUCHUS

Ymeer

UCIIONIb30BaTh pPEUeBbIC CPEICTBA U CPEIACTBA
UH(POPMAITTOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI ISl pelICHUs] Y4eOHBIX 3ajad,
HUCIIOJIB30BAaTh COBpPCMCHHBIC IIaKEThI
nporpamMMm JJIsl  TIPOBEACHHSI PacyeToB U
00pabOTKH TaHHBIX

BHaI[eeT HaBbIKaMHW IIPUMCHCHHA
COBPEMEHHBIX CPE/CTB MHIMBUIYaIbHON U
KOJIJIEKTUBHOU 3alllUThI, B TOM 4YUCJIC
OTEYECTBEHHOTO MPOU3BOJICTBA, IPH PEIICHUN
3a71a4 Ipo(heCCUOHABHOM JIeATETPHOCTH
OIIK-1.3

3Haer
OCHOBHBIE  [JOCTOMHCTBA Y  HEJOCTATKHU
YUCJICHHOT'O MOI[GJ'II/IpOBaHI/ISI TCIIJIOBBIX

IIPOLIECCOB II0 OTHOIICHHUIO K aHAJIUTHYECKUM
W HATypHBIM BapHaHTaM pEIICHUS 3ajaad,

pasIn4yHbIC CIIOCOOBI MIPOBEICHUS
BI)I‘-II/ICJICHI/II;'I, OCHOBHBIC IIOHYIIIGHI/ISI nu
OTpaHUYCHUS

YMmeer

Hcnonb3oBarh METOJ] KOHEUHBIX Pa3HOCTEW Ha
MpUMEpPE PEIICHUs 3a7a4 TEIUIONPOBOAHOCTH,
UCIIOJIb30BaTh  AHAJIUTUYECKUE  PEILICHUs,
OTIPENIETIATh TPaHMIIBI MIPUMEHUMOCTH
TEIJIOBBIX MOJIETIEH.

Tun 3aga4un npodeccMoOHAIbHOM 1eSITeIbHOCTH: MPOEKTHO-KOHCTPYKTOPCKHi

[IK-2.1 3naer neHCTBYIOUIME pacCUYETHBIE H
AKCIEPUMEHTATbHBIE METOIUKH.

3Haer

[puHIMTIBI TEPMOANHAMUYECKOTO
npeoOpa3oBaHusl TEIUIOBOM M MEXaHHUYECKOU
SHEPrUM W (PAKTOpBI,  ONPENEIISIOINe
3P PEKTUBHOCTD ITHX MPOLECCOB; (PU3NIECKHE
OTIIMYUS  OCHOBHBIX CHOCOOOB  IepeHoca
TEIUIOTHl B TIOMELICHHUAX, TEXHOJOTHYECKHUX
YCTAHOBKaX, OTKPBITOM ITPOCTPAHCTBE.

Ymeer

IIpoBOIUTE OLEHKY HapaMeTpOB COCTOSHUSA
TEPMOJMHAMUYECKUX CUCTEM, Fa30BbIX CMECEH




B YCII0BUAX TCIIJIOBOI'O B03I[GI>'ICTBH51,
3¢ (HEKTUBHOCTH MpPeoOpa3oBaHUs  TEIJIOBOM
SHEpTrUu B JApPYTHUC BUILI, AHAJIU3UPOBATH
BKJIJl DPAa3JIMYHBIX BHUIOB TEIIOOOMEHa B

3aBUCUMOCTH  OT  CHEHU(HUKH  perraeMoi
3a/1a4u, YCIOBUH Pa3BHUTHSI ITOXKAPa

[1K-2.2 YmeeT npoBOANUTH aHAIN3 MOXKAPHOU 3Haer

OIaCHOCTH. TeTIo(U3NIECKue HPUHIUIIBI paloThI

TEXHUUYECKHUX CPEJICTB JUISl aHAIN3a MOXKApPHOM
00CTaHOBKM C TIOMOUIbIO JAMCTAHIMOHHBIX
CPEICTB OOHAPYKCHHUS, BBHITIOTHCHUS TYIICHUS

NOXApOB, TOPSIOK  pacueTa  Oe30MacHbBIX
pacCTOSIHUM OT oyara BO3ropaHus

Ymeer

000CHOBBIBATh IIPUMEHEHNE

COOTBETCTBYIOIIUX KOHCTPYKTUBHBIX PELICHUN
Y CPEACTB 3AIUTHI OT TEIUIOBOTO BO3JEHCTBHS,
pa0oTaroUMX Ha MNPUHLMNAX TONIOILEHHUS M
OTPa)KEHUs TEIUIOBOTO M3JIy4YE€HUs, POBOINUTH
OLICHKY JaBJICHUA U TEMIIepaTypbl Ia30BbIX
CMECe B TepMETUYHBIX EMKOCTSIX

[1K-2.3 Bnaseet HaBBIKOM BBIOOpA M3BECTHBIX
YCTPOUCTB, CHCTEM M METO/IOB 3aIIUTHI
YeJI0BeKa U OKPYIKAIOIIeH cpebl OT
HETaTHUBHBIX BO3JIEHCTBUI OMACHBIX (DAKTOPOB
MOXKAPOB.

3Haer
(bu3nYecKre MPUHIMIIGI, JIKAIIHE B OCHOBE
HOPMATUBHBIX  aKTOB, IS  OMpEIeICHUS

TEMIIepaTyphl, TEIUIOBBIX TOTOKOB M IPOYHX
Terio(GU3nIecKre MapaMeTpoB, OOeCTIeUCHUS
0€30IacHOCTH TEXHOJIOTUYECKUX IIPOIIECCOB,
MOPSZIOK TIPOBEACHHS OLIEHKH OTHECTOWKOCTH

OTPaXKTAFOIITUX KOHCTPYKITHI n
TpaHC(HOPMHUPYEMBIX MIPOTHUBOIIOKAPHBIX
nperpaj

YMmeer

HCIIONIH30BaTh B pacuerax JTaHHBIE
HOpMaTI/IBHBIX I[OKYMGHTOB, HpOBOl[I/ITB paC‘-ICT
TEMIOBBIX 3a1a4 H BBIpa0aTHIBAThH
pexoMeHIanuu 1o KOHCTPYKTUBHOMY

UCTIOJIHEHUIO OOBEKTOB, BBIOOPY MaTepHalloB
Ui obecrieueHUs] TpeOOBaHUIM  TOXKapHOM
0€e301acHOCTH

3. MecTo JMCHHUILIMHBI B CTPYKTYPe OCHOBHOM NPO¢eCCHOHAIBbHOM
o0pa3oBaTe/IbHOI MPOrpaMMBblI

I[I/ICHI/IHJII/IHa OTHOCHUTCS K 00s3aTeJIbHOM YaCTH OCHOBHOM HpO(I)eCCHOHaHBHOfI

o0pa3oBaresbHOM MTporpaMMbl OakajaBpuara 1o HarpasieHuro noarotoBku 20.03.01

«Texnocdepnass  0e30MaCHOCTDHY,

0€30MaCHOCTDY.

HaIIpaBJICHHOCTb

(npodun)

4. CTpyKTypa H cojlep:KaHue Q1 CHUIINHBI

«IToxapnas



OO6mrast TPyIOEMKOCTh AMCIMIUIMHBI COCTaBIseT 4 3adeTHbIC eauHMIbI, 144
qaca.

4.1 PacnpenesieHue Tpy10eMKOCTH Y4eOHOI JUCHMILUIMHBI 110 BUIaM padoT
1o cemectpam u ¢popmam o0y4eHH s

1Jis1 04HOM GopMbI 00yUeHHsI

TpynoeMkocThb
Bun yue6Ho# paboThl 1o ceMecTpam

3.e. gac. 5
OO0masi TpyIoeMKOCTh AUCHUUIUIMHBI M0 y4eOHOMY 4 144 144
IUIaHY
KonrakTHast paboTa, B TOM YHUCIIE: 72 74
AyIUTOpPHbBIE 3aHATHSA 72 72
Jlexuuu (JI) 16 16
[TpakTnueckue 3ansatus (I113) 46 46
Jlabopatopusie pabotsl (JIP) 10 10
Koncynpraumu nepej 5K3aMeHOM 2
CamocrosiTesqibHast padora (CPC) 34 34
B TOM YHCJIE:
KypcoBoii mpoekT + +
JK3aMeH 36 36

JJIS1 32049HOI (popMBbI 00yUeHH S

TpynoeMkocThb

Bun yue6Ho# paboThl se. e, 1 o Kypca1\24
OO0masi TpyI0eMKOCTh AUCHUUIUIMHBI M0 y4eOHOMY 4 144 36 108
IUIaHY
KonrakTHast paboTa, B TOM YHUCIIE: 12 4 8
AyIUTOpPHbIE 3aHATHSA 12 4 8
Jlexuuu (JI) 2 2
[Tpaktnueckue 3ansatus (I113) 6 2 4
Jlabopatopusie pabotsl (JIP) 2 2
Koncynpranmu nepej 5K3aMeHOM 2 2
CamocrosiTesqibHast padora (CPC) 123 32 91
B TOM YHCJIE:
KYpCOBOM MPOEKT + +
JK3aMeH 9 9




4.2. TemaTuyecKuii IJIAH, CTPYKTYPHPOBAHHBIN M0 TeMaM (pa3jaesiaMm) ¢
YKa3aHUeM OTBEJACHHOI0 HA HMX KOJUYECTBA aKaJleMHUYeCKUX YaCOB U BUI0B
yueOHBIX 3aHATHI

NJIs1 O4HOM opMBbI 00y4YeHUs

Ne KosaunvectBo
n/n 4acoB 110 BHAaM =
" 3aHATHH = %
S ) @ - = 5=
HaunmeHnoBanue S > 2 2 & | g8
Tem S = 2| 22| % = S 'S
S| 2| ZE|ls8lg | & g*&
2| | EZ|2%|S =
= | 28| 8&™ 5
=7 ]
= =
1 | OCHOBHBIE IOHATUS U ONPEAEICHUS 4 o) o)
2 | Cmecu pabounx ten. TemioeMKoCTh 4 o)
3 3aK0oHEBI TEPMOJAMHAMUKHU u 12 ) 6 4
TEPMOJMHAMUYECKUE IPOLIECCHI
4 | TepmoguHaMuka IOTOKOB 6 4 2
5 Peanbnble ra3el u napel. ®a3oBsie 10 ) 6 2
TIePEXO0JIbI
6 TepmoarHaMIYECKHiA } aHaIN3 10 ) 6 2
TEIUIOTEXHUUECKMX YCTPONCTB
7 TemnorenepupymroInue ycTpoucTsa, ) 2
XOJIOAWJIbHASI M KPHOTEHHAsI TEXHHUKA
3 Xumudeckas TepMOJUHAMUKA. ) 2
TorMBO M OCHOBBI TOPEHUS
9 OCHOBHBIE TOHSATHS M OIpEAeSICHUs 12 ) 6 4
TEOPHH TETNIO0OOMEHA
10 | TerutonmpoBOAHOCTH 10 2 6 2
1 KonBektuBHbIN TermiooOMeH. OCHOBBI 10 ) 6 2
TEOpHUH TEeII000MeHa
12 | U3nydenue. 10 2 6 2
13 Temmonepenaya. WNHuTencudukamm 3 6 2
TeIIonepeadn
14 OcHOBBI MaccooOMeHa. ’ 2
TermomaccooOMEHHBIE YCTPONCTRA.
IIpyMeHeHEe TEIUIOTHI B IIOKApHOU 2
OXpaHe U OXpaHa OKPY>KAIOIIEH CPEIbI.
15 OcHOBBI 3HEprocOepekeHNst 1 OCHOBHBIE ’
HaMpaBJICHUS] SKOHOMHU
sHepropecypcoB. Bropuunbie
SHEPreTUIECKHUE PECYPCHI.
Koncyabranus 2 2
KypcoBoii mpoekT +




n/n

HanmenoBanue
Tem

Bcero uacos

KoandecTBo
YacoB 110 BHAAM
3aHATHH

Jleknun

IIpakTuyeckue
3aHATHSA

JlabopaTopHbIe
padoThI

Koncyabranumn

KonTpoab

CamocrosiTeIbHAA
padora

IK3aMeH

Hroro

144

16

46

10

36

JJIS1 32049HOH (POPMBI 00yUeHUS

Ne i/t

HaumenoBanmue
Tem

Bcero yacos

KoanuecTBo 4acoB
0 BHAAM 3aHSATHI

Jleknun

IIpakTuyeckue
3aHATHSA

JlaGopaTopHble
padoThI

Koncyabranmumn

KonTpoab

CamocrosiTeIbHASA

padora

OCHOBHEBIE
onpeIeICHUS

IIOHATHUA u

Cmecu  paboumx  Tell.
TemroeMkocTb

11

3aKOHEI TEPMOJMHAMUKHU U
TEPMOJMHAMHUYECKHE
MPOLIECCHI

TepMO,[[I/IHaMI/IKa IIOTOKOB

PeasnbHble ra3el 1 napel.
da30Bble IEPEXOIBI

TepmomMHAMUYECKUIT aHATIN3
TEIUIOTEXHUUECKHX

YCTPOMICTB

Temnnorenepupyrtorue
YCTpPOMCTBA, XOJOAWJIbHAS
Y KpUOTeHHAs TEXHHUKA

XuMu4ueckas
TepMoAMHaMHUKa. TorIMBo
Y OCHOBBI TOPEHUS

OCHOBHBIE  IIOHATHUSA U
oTpeIeTICHUS TEOpUH
TEILI00OOMEHA

11

10

TCHJIOHpOBOJIHOCTL

13

11

KoHBEKTHBHBIN
TEIUI000OMEH. OCHOBBI
TEOPHUH TEIJIOOOMEHA




Ne i/t

HanmMmenoBanue
Tem

Bcero yacos

KoanuecTBo 4acoB
0 BHAAM 3aHATHI

Jleknuu
IIpakTnyeckue
3aHATHSA
JlabopaTopHbie
padoThI

KoncyabsTranuu

KonTpoab

CamMocrosiTeIbHASA
pabora

12

N3nyyenue.

13

Teruonepenaya.
HNuTencudukanum
TETUIONIEpeIaun

14

OcHoBbI MaccooOMeHa.
TermmomaccooOMeHHBIE
YCTpPOWCTBA.

15

[IpumeHenue TerioTsl B
MIO’KapHOW OXPAHE U OXpaHa
OKPY>KAIOIIEH CpeJibl.
OcHOBBI 3HEprocoepexKeH s
Y OCHOBHBIE HAIIPABJICHUS
SKOHOMUU 3HEPIrOpeECypCoOB.
Bropnunsie
JHEPreTUYECKUE PECYPCBIL.

KypcoBoii npoekrt

Koncyabranus

IK3aMeH

Hroro

144

123

04HOi1 GopMBbI 00yUeHUs:

Kypca.

CamocrositesibHast padora. IIpeamer TepMOaMHAMMKH U €€ METOAblL. Tep-
MoJMHaMHuueckas cuctema. OCHOBHbIE MapaMeTpbl COCTOsiHUA. PaBHOBeCcHOe W He-
PaBHOBECHOE COCTOSIHME. YpPaBHEHMsI COCTOSHMs. PaBHOBECHbIE U HEPABHOBECHbBIE
cocTostHMsl. TepMoauHaMuuecKkuil npouecc. PaBHOBECHbIE M HEPaBHOBECHBIE ITPOLIEC-

4.3 Conepkanue TMCUMILTMHBI /151 00y4ar0IUXCS

Tema 1. OcHOBHBbIE NOHATHUSA U ONPeAeIeHUs

Jleknms. [Ipenmer, 3anaun U conepkaHue Kypca TeIIoTeXHUKU. CBs3b ¢ ApyTH-
MU OTpaciisIMU 3HaHUU. 3HAYEHHE TEIUIOTEXHUYECKUX 3HAHUWA JJI1 COTPYIHHUKOB IIO-
’KapHOHN oxpaHbl. MecTo U poib Kypca B oOLIEil crcTeMe MOArOTOBKH CIIELUAIUCTOB
JUIsL OPTaHOB M NOAPA3JEICHUIN NOXKapHOU OXpaHbl. CTPYKTypa U METOAMKA U3yYCHHUS

cel. OGpaTtumMble U HeOOpaTHUMbIE MTPOIIECCHI.
Pexomenayemasi aureparypa
ocHOBHas [1].




Tema 2. Cmecu padounx tei. TermnoemkocTs

JlaGopaTropnas padora. l'a3oBeic cMecu. TermmoeMKocTb. BrlnoaHeHne
pacdeTHO-Tpaduueckoit padothl «I'a30Bbie cMecH. TermmoeMKoCThY.

CamocrositeabHas padora. CriocoObl 3a1aHUsl COCTaBa CMECU, COOTHOIICHUS
MEXJIy MacCOBbIMU U OOBEMHBIMH JIOJISIMU. BblYuCIeHUE MapaMeTpoB COCTOSHUS
CMECH, OIpPEACICHUE KaXYLIECHCs MOJIEKYJIIPHOM MacChl U Ta30BOM ITOCTOSHHOMN
CMecH, OoTpeieSieHne mapIuaabHbIX JaBJIeHUA KOMIIOHEHTOB. MaccoBasi, 00beMHasl 1
MOJISIpHAsI TEIUIOEMKOCTH. TemIOeMKOCTh MPH MOCTOSHHBIX O0ObeME U JaBJICHUMU.
3aBUCUMOCTh TEIJIOEMKOCTH OT TeMIeparypbl W AaBieHus. CpenHsass U WCTUHHAs
TersioeMKocT. PopMmyiabl W TaOMMIBI I ONPEACJICHHUS  TEIJIOEMKOCTEH.
TermmoemkocTh cMecu pabounx Tten. IlogroroBka oTdera 1O  pe3yibraraMm
BBITIOJTHEHHOH PabOTHI.

Pexomenayemasi iureparypa

OocHOBHas [1];

JONOJHUTENbHAs [1]

Tema 3. 3aK0HBI TEPMOAMHAMUKH ¥ TEPMOAUHAMHYECKHE MPOLECCHI

Jleknusi. CyImqHOCTH TNIEPBOrO 3aKOHA TEPMOAWHAMHUKHA. DOpMyIHpOBKa
IIEPBOT0 3aKOHA TEPMOJAMHAMUKH. AHAJUTUYECKOE BBIPAXKEHUE IIEPBOrO 3aKOHA
tepMoguHamMuku. OnpeneneHue padbOThl M TEIUIOTHl 4Yepe3 TEPMOAMHAMHUYECKUE
apaMmeTpsl COCTOSAHUA. BHyTpeHHsA sHeprus. OHTanbnusa. OHTporus. Pv- u Ts-
AUarpaMMbl. YpaBHEHHE IEPBOTO 3aKOHA TEPMOAUMHAMUKH i 1moToka. CylIHOCTh
BTOPOrO 3aKoHa TepMoAUHAMHUKU. OCHOBHbIE (OPMYIMPOBKH BTOPOro 3aKoHa
TEPMOIMHAMUKHU. TepMOAMHAMHUYECKHE LUKIBI TEIUIOBBIX MalIMH. IIpsaMble wu
oOparable 1ukibl. Tepmomunamuueckuit K.ILJI. u xomomunbHBIN KOADPUITUEHT.
Huxnel KapHo u aHanu3 ux CBOMCTB. AHAJUTUYECKOE BBIPAKEHUE BTOPOTO 3aKOHA
TepMOAWHAMUKU. V3MEHEHHE SHTPOMUU B HEOOpaTHMBIX mpoleccax. M3meHeHnue
SHTPONUUA U PAOOTOCIOCOOHOCTh H30JIMPOBAHHON TEPMOJUHAMUYECKON CHUCTEMBI.
Okcoprust  Temnorel. OOlIKME METOAbl HCCIENOBAaHUA MPOLUECCOB HM3MEHEHUS
cocTosiHuA pabounx Ten. IlomurpomnHsie mnporecchl. OCHOBHBIE XapaKTEPUCTUKHU
MOJIMTPONHBIX TporeccoB. M3o0paxenue mnporeccoB B koopauHarax Pv u Ts.
OcHOBHBbIE TEPMOIUHAMUYECKUE IIPOLIECCHI: U30XOPHBIM, n300apHbIH,
U30TEPMUUECKUM M aauabaTHBIH — 4YacTHBIE Clydyad IOJUTPOIHOIO IpoIecca.
Tepmonunamuyeckuid aHanu3 mpoleccoB B kommpeccopax. Kiaccudukanus
KOMIIDECCOPOB M NpPHUHOMI  uX  jaeWctBud. MHaukaropHas — auarpaMma.
N3otepmuueckoe, aauabaTHOE U MOJUTPONHOE C)XKaTue, TMojHas padora,
3aTpadrBaeMasl Ha MPUBOJ KoMmIpeccopa. MHoroctynenuaroe cxarue. Mzo0paxkenue
B Pv- m Ts- mmarpammax TepMOAMHAMHUYECKHUX IIPOLIECCOB, IPOTEKAIOIIHUX B
koMmripeccopax. HeoOpatumoe cxarue. OtHocutenbHbli BHyTpeHHud K.UILJI.
KOMIIpeCcopa.

IIpakTHyeckoe 3aHsiTHe. 3aKOHBI TEPMOAMHAMHUKMA W TEPMOAMHAMHYECKHE
npoleccsl. BpinonaHeHue pacdeTHo-Tpaduueckol padoTbl «MHOrocTyneH4YaTbid
KOMIIPECCOPY.

CamocrositesibHast  padora. IloaroroBka oryeTta 1O  pe3yJbTaTaM
BBITTOJIHEHHOM paOOTHI.



Pexomenayemas iureparypa:
OocHOBHas [1];
JonoJIHUTEeNbHAs [3].

Tema 4. TepmoauHaMuKa MOTOKOB

IIpakTnueckoe 3ansitue. J[poccenupoBaHue ra3zoB u napoB. CyIIHOCTb
MpoIlecca IPOCCEIMPOBAHUS U €r0 ypaBHEHUE. MI3MeHeHne mapaMeTpoB B MpoIecce
npoccenupoBanus. Ilorstue 06 3dpdexre [xoymsa-Tomcona. OcobeHHOCTH apocce-
JUPOBaHUSA HJICAUIHLHOTO M peanbHOro ra3oB. [loHsTHe o TemmepaType WHBEPCHUM.
VYcnoBHOE M300pakeHUE Tpoliecca IPOCCETUpoBaHus B is- nuarpamme. lIpaktuye-
CKO€ UCIOJIb30BaHUE Mpoliecca APOCCETUPOBAHUSI.

CamocrositesibHast padora. OCHOBHBIE IIOJOKEHHUs. YPAaBHEHUS! HCTEUCHHS.
Pacnonaraemas paborta u ckopocTh uctedeHusi. CeKyHIHBIM pacxo] NpHU UCTEUECHHH.
CBs13b KPUTHUECKOW CKOPOCTBIO UCTEUEHUSI C MECTHOM CKOPOCTHIO PaCIpPOCTPAHEHUS
3Byka. Kputuueckoe OTHOIIIEHUE JaBieHU. PacyeT cCkopocTH MCTEUECHHS U CEKYH]I-
HOTO MAacCOBOTO pacxoia ISl KPUTHUUYECKOTO pexrMa. YCIOBUS Iepexoja 4Yepes
KpUTHUYECKYI0 CKOpocTh. Coruto JlaBansa. PacueT npornecca uctedeHus BOASHOIO napa
C MOMOUIBIO IS- AUarpamMmbl. J|eMCTBUTEIBHBIA MTPOLIECC UCTEUCHUS. TepMOIUHAMM -
YEeCKHE TMPOIIECChl B Ta30BBIX YCTAaHOBKAX MoxapoTyiieHus. Mcredenne ra3za u3 6a-
JIOHA OTPAHUYEHHOW BMECTUMOCTH.

Pexomenayemasi iureparypa:

ocHOBHas [1, 2];

JnononHuTenbHas [ 1-3].

Tema 5. PeanbHble ra3bl 1 napsl. @a3oBbie nepexoabl

Jlekums. ColictBa peanbHbix razoB. [lapel. IIponeccel mapooOpa3oBanus B
pv- u Ts-nquarpammax. @a3zoBas AuarpaMma BelecTB. TepMoarHAMUYECKHE CBOMCTBA
noBepxHOCTH paznen ¢a3. Ilonstue o006 ypaBHenuun BykanoBuua-HoBukosa.
VYpaBuenue boromto6oBa-Maiiepa. TepMmoaunHaMuyeckrue TaOIUIIBI BOABI U BOJISTHOTO
napa. TepmonuHamuueckue auarpammbl Pv-, Ts- u is- BOAsSHOro mapa, JBYOKHUCH
ymiepona, ¢ppeoHoB. PacyeT TepMouHAMUYECKHX MPOILIECCOB U3MEHEHUSI COCTOSHUSA
napa. JKuAKOCTH U maphbl, UCIOJIb3yeMbI€ B YCTAaHOBKAX MoXKapoTyuieHus. XKuakoctu
Y Mapbl, 00paIllalonIuecs B TEXHOJIOTHYECKUX YCTAHOBKAaX C MOBBIIIEHHON MOXapHOM
OMAaCHOCTBIO. [ OMOr€HHBIE M TIeTEPOreHHbIE TEPMOAWHAMMYECKHUE CHUCTEMBI.
TepmoanHamuueckoe paBHOBecHe. YcioBue (ha30Boro pasBHOBecHs. Da3oBbIe
nepexoqpl. YpaBHenue Kianelipona-Knaysuyca. VYcroituuBocth (a3. dDa3oBbie
MepPEXOo/Ibl MPU OJMHAKOBBIX AaBieHUSIX (Pa3. Da30oBble MEPEeXOabl IPU UCKPUBICHHBIX
MTOBEPXHOCTSAX pa3zena.

IIpakTueckoe 3ansTHe. lcciaenoBaHue TEPMOIMHAMUYECKUX IApaMETpPOB
npu Pa3oBbIX MEepexojax Ha JUHUU HACBIIEHUS KUIKOCTb—IIap.

CamocrositesibHass padora. PaGora c¢ BupryansHeiM YMK B pexume
CaMOKOHTPOJIA 10 TeME JIEKIIMHU U MOATOTOBKA OTYETA 1O BHITOJIHEHHOM padore.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nononHutenbHas [1,2].



Tema 6. TepmoauHaMUUYEeCKUIT AaHATU3 TENJIOTEXHUYECKUX YCTPOCTB

Jleknus. [{uknsl mapocwnnoBelX  ycTaHOBOK. [IpuHmmnumaneHas cxema
nmapocwnoBorl yctaHoBku. [lukn PeHkmHa wu ero wucnonp3oBaHue. BrnusHue
HAaYQJIbHBIX M KOHEUHbIX mnapameTpoB Ha tepmuueckuit K.II.J[. mukma Penkuna.
N3o06paxkenue nukia Pv-, Ts- u is- auarpammax. [lyTu noBbIIeHUS 5JKOHOMUYHOCTH
MapOCUJIOBBIX YCTaHOBOK. TermodukanmoHHblil uki. [IoHATHE O IUKIIaX aTOMHBIX
CWJIOBBIX YCTaHOBOK. Lukibl nBurareneit BHyTpennero cropanus ([1.B.C.). [Ipunun
neiictBus nopurHeBbix JI.B.C. LIukiibl ¢ M30XOpHBIM M M300apHBIM MOABOAOM TEILIA.
Uk co cMemaHHBIM IOABOAOM TEIIOTHL. M3o0paxkeHue 1ukioB B Pv- um Ts-
muarpammax.  Tepmuueckue u  3kcepruueckue KILJA. wouknoB  J1.B.C.
CpaBHuTenbHBIN aHanmu3 TepmonuHamudeckux ukioB J[.B.C. Llukibel ycTaHOBOK
JUISL  Ta30BOASAHOIO TyLIEHUs IOXapoB. [IUMKIBI  XOJIOAWIBHBIX  YCTAHOBOK.
XomoMUIbHBIA KOA(DPHUIIMEHT M  XOJIOAONPOU3BOAUTEIBHOCTh. [[UKII mapoBoi
BO3IYIIHON KOMIIPECCOPHOM XOIOMUIBLHON ycTaHOBKH. [loHATHE 00 aOCOpOIMOHHBIX
Y TapOPKEKTOPHBIX XOJIIOAUIIBHBIX yCTaHOBKax. TepMoTpaHchopMaTopsl.

IIpakTuyeckoe 3ansitMe. [[UKIbl [BUTATENEd BHYTPEHHETO CrOpaHUS.
BrinonHenue pacueTHo-rpadguueckoil paboTsl « TepMOAMHAMUYECKUN pacdyeT IUKJa
JBUTATENS] BHYTPEHHETO CTOPAHUS».

CamocrositesibHast  padora. [loaroroBka oryeTta 1O — pe3ylbTaTaM
BBITIOJTHEHHOM paboThI.

Pexomennayemas iureparypa:

ocHOBHas [1];

JOTIOJTHUTEbHAs [3].

Tema 7. Tenuiorenepupyoume ycTpoicTBa, X0J0AWIbHAS U KPUOTeHHAs
TeXHMKA

CamocrositesibHass  paGora. OOm@as XapakTEPUCTHKA  TEIJIOCHIOBBIX
YCTaHOBOK. T€XHOJIOTMYECKUE MPOMBILIIEHHBIE MeYu. [IpOMBINIITIEHHBIE KOTENbHBIE
ycTaHOBKU. [lapoBbie U Ta3oBbie TypOUHBI. OCHOBBI MOJYYEHHUS HCKYCCTBEHHOTO
xonona. Kiaccudukanus XONOAMJIBHBIX MAIIMH W YCTAaHOBOK. XOJOIWJIbHBIE
arperarbl 1 UX OCHOBHBIE XapaKTEPUCTUKHU. XO0I0JOTPOU3BOAUTEIBHOCTh YCTAaHOBKH.
OCHOBBI KpHOTEHHOM TEXHUKH. Bo3ayxopasnenuTenbHble YCTaHOBKHU. lenneBble u
BOJIOPOAHBbIE cUCTEMBbl. CHCTEMBI XpaHEHUS M TPAHCIIOPTHUPOBKU KPUOTEHHBIX
BEILECTB.

Pexomenayemasi iureparypa:

ocHoBHai [1, 2];

JIOTIOJTHUTENbHAs [3].

Tema 8. XumMuveckasi TepMoaAMHAMUKA. TOIUIMBO U OCHOBBI TOPEHUS
CamocrosteqbHass  padora. Tepmoxumusa. 3akoH lecca. VYpaBHeHud
Kupxroda. Xumuueckoe paBHOBeCHE W BTOPOM 3akoH TepMmoauHamuku. KoHcTaHTa
pPaBHOBECHUS U CTENEHb Aucconuanuu. TerioBon 3akoH HepHcra. Buasl TorumiBa u
ux xapaktepuctuku. Knaccudukanus torus. TBepaoe, Xuakoe W razoo0pa3zHOe
TOILJIMBO M MX XAPAKTEPUCTUKHU. DJIEMEHTAPHBIA COCTAB TOIIUBA.



Pexomenayemasi iureparypa:
OocHOBHas [1];
nonojHuTtenbHas [1-3].

Tema 9. OcHOBHBIC IOHATHS U ONPeAe/ICHUS TEOPUH TeII000MeHa

Jleknus. [IpenMer u 3a1auu TeOpUH TEIIOOOMEHA. 3HAUYCHHUE TEIIOOOMEHa B
MPOMBIIIJIEHHBIX Tponeccax. OCHOBHBIE MOHATHS W OlpenesieHus. Buasl nepeHoca
TEIUIOTHI:  TEIUIONPOBOJHOCTh, KOHBEKIMA W  HU3JIyuyeHue. 3akoH Dypse.
Koaddumment rternonpoBoanoctu. PemieHune ypaBHEHHS TEIJIONMPOBOAHOCTU IS
OIHOCJIOWHOM W MHOTOCIIOMHOMW IUIOCKOW W UWIMHIPUYECKOM CTEHOK. Pacuer
TEMIIEPATypHOTO TOJS CTEHKM C yYeTOM 3aBUCHUMOCTH  Ko3(duireHra
TEIUIONPOBOJAHOCTH OT TEMIIEPATYPHI.

IIpakTuyeckoe 3aHsATHe. TEIIONPOBOAHOCTH OJHO- W  MHOTOCIOWHBIX
MJIOCKUX W IUIMHAPUYECKUX CTCHOK. BhIMoMHEHne pacueTHO-Tpaduueckoit paboTh
«CranroHapHasl TEIIOMPOBOAHOCTbY.

CamocrositesibHass  padora. lloarotoBka oruera mo  pe3ynbraram
BBITIOJTHEHHOUN PadOTHI.

Pexomennyemas iureparypa:

OCHOBHai [1];

JnonosHuTeNnbHas [1-3].

Tema 10. TensionpoBOAHOCTH

Jlekuusa. [QuddepennuansHoe ypaBHEHHE TEIUIOMPOBOIHOCTU. YCIOBHE
ogHo3HayHOCTU. KoadduumeHT TemnepaTypornpoBoaHOCTH. TermionpoBoJHOCTh NpU
HECTallMOHAPHOM pexuMe. HecraunoHapHsbI nponece TemIonpoOBOIHOCTH. MeToabl
peuieHrs  3aJa4 = HEeCTallMOHAPHOW  TEIUIONPOBOJHOCTH: METOH  pa3/IClICHUs
MEPEMEHHBIX, METOJl MHTErpaJibHOro mnpeodpazoBanus dDypee, Meron Jlammaca.
Meron KOHEUHBIX paszHocTeil. OxnaxjaeHue (HarpeBaHWe) HEOTPAHUUYCHHOU
IJIACTUHBI, IAJIMHJIpA U 1Iapa MPU PAaHUYHBIX YCIOBUSIX MIEPBOTO, BTOPOTO, TPETHETO
pona. HecranroHapHbIid IpOLECC TEILUIONPOBOJHOCTH B TEJIaX KOHEYHBIX Pa3MEPOB.
Peryisipabie peKUMBL.

IIpakTnyeckoe 3ansTHe. POu3nMueckrue 0COOCHHOCTU MPOILIECCOB HArpeBaHMS
CTPOUTEIBbHBIX KOHCTPYKIIMM W TEXHOJOTHYECKOTO OOOpYIOBaHMS Ha TOXape.
HcnibiTanust CTpOUTENBHBIX KOHCTPYKLINM B TIEUaX.

CamocrositesibHast  paGora. I[loaroroBka oryeTta 1O — pe3ylbTaTaM
BBITIOJTHEHHOHN PaOOTHI.

Pexomenayemasi iureparypa:

OocHOBHas [1];

nonojHutenbHas [1-3].

Tema 11. KouBekTUBHBIN Tenj1000MeH. OCHOBBI TEOPUH TENJIO00MeEHA.

Jlekuusi. OCHOBHBIE ITOHATHS U onpeneneHus. YpaBHeHne Hprotona-Prxmana.
Koapduuuent temnoornaun. JuddepeHnuanbiaple ypaBHEHUs TEIIOOOMEHa:
ypaBHeHHEe  JABWKeHUs  Bszkod  xuakocth  (HaBee-Crokca),  ypaBHeHHE
TEIUIONPOBOJAHOCTYU UL NOTOKA IBWKYIIECHUCS KUAKOCTH, YPAaBHEHHUE TEILIOOTAAYM Ha



rpanuiie noroka M creHku (buo-Dypwe), ypaBHEHHE HEpa3pbIBHOCTU. YCIOBHE
OIIHO3HAUHOCTU K auddepeHnranbHpM yYpaBHEHUSAM KOHBEKTUBHOTO TEIIIOOOMEHa.
OCHOBHBIE TOJIOKEHUS TEOPUHM MOrPAHUYHOro cios. MccienoBanue TEIIoOTAauYn
METOIaMU MOTPaHUYHOIO cyiod. OCHOBBI TeopuH Noao0usi. OCHOBHBIE ONPEIEIICHHUS.
VYenoBusa mnopobuss  pusnueckux sapineHuidl. I[lpeoOpazoBanust mnogoOusa. Ywucia
nonobus. Kpurepuanbuble ypaBHeHUs. DU3NUECKUM CMBICT OCHOBHBIX YHCEN
nonooust. Meronsl MogenupoBanusi. [IoHATHS 0 MareMaTH4eCKOM MOJEITUPOBAHUH.
Temnmoormaya npu  CBOOOAHOM  JBKMKEHHUM  KUAKOCTH.  TeruooTnada B
HEOTrpaHUYEHHOM 00BbEME: JIAaMUHApPHAS U TYpOyJEeHTHAS! KOHBEKIIMS Y BEPTUKAIbHBIX
noBepxHocTed. TemmooTnaya HA TOPU3OHTAIBHOW IJIOCKOM TMOBEPXHOCTH B
HEOTPAaHMYEHHOM NPOCTpaHCTBE. TeraooTnaya TOPU30HTAIBHO PAaCIOI0KEHHOTO
MWINHApPAa B HeorpaHudeHHoM oObéme. KputepuanbHble ypaBHeHus. TertooOMeH
IpU CBOOOJHOM KOHBEKIIMM B 3aMKHYThIX 00bEémax. Pacuer Temnmoornaunm uepes
TOHKHE MPOCIONKHM KUAKOCTH M rasza. TemiooTnaya Npu BBIHYKJICHHOM TE€YEHUU
KUJAKOCTH B TpyOax; TEIUIOOTHada MpH JIAMUHAPHOM W TypOYJICHTHOM TEUEHUU
KUAKOCTeW B TpyOax; pacueTHble YypaBHeHus mnonodus. Temnoornaya mnpu
BBIHYKJICHHOM JIBMDKCHUU cpenibl. TernooOMeH Mpu JBUKEHUM >KUJIKOCTEH BIIOJIb
IUIOCKOM TMOBEPXHOCTH; TEIUIOOTAAa4a TMpU JIAMUHApPHOM UM TypOyJI€eHTHOM
MOTPAHUYHOM CJIO€; PEIICHHE 3aJlad METOAOM TEOpUHM MOJA00Hus; KpUTEpHAIbHbIE
ypaBHEHUSI.

IIpakTnyeckoe 3aHsitHe. TerIOOOMEH TMpPU E€CTECTBEHHOM KOHBEKIUU.
TermooOMeH TpHU BBIHYXJACHHOW KOHBEKIMH. BbinonHeHne pacyeTHO-rpaduueckont
paboTel « KOHBEKTUBHBIN TEMIIIO0OMEH.

CamocTrosiTesibHas padoTa. [loAroToBKa OTYETOB IO BHIMOIHEHHBIM Pa0OTaM.

Pexomenayemasi iureparypa:

OocHOBHas [1];

nonojHutenbHas [1-3].

Tema 12. U3nyuyenue

Jleknua. OOmue TMOHATUS W ONpPEACNICHUS; TEIIOBOW OallaHC JIyYUCTOTO
TeriooOMeHa. 3aKOHbI TETUIOBOTO H3Ty4eHHs. TermiooOMeH H3IydYeHHEM MEXIy
TeJaMu, pa3[eJeHHbIMU MPO3pAauHON cpeAor; Kod(PPUIMEHT O0O0Jy4YeHHOCTH;
TEIJIOOOMEH M3IYyYEHUEM MEXJy TelaMHu, TPOU3BOIBHO PACIOIOKEHHBIMU B
NpOCTpaHCTBE. 3ammTa OT usnydeHus. M3mydenuwe razoB. Msmydenue ¢akena
IUIaMEeHH Tpu noxkape. Pacuer 6e30macHbIX B MOXKAPHOM OTHOIICHHH PACCTOSHUN U
HKPAHHOM 3alIUThl OT TEIUIOBOTO W3Iy4eHHs. Pacuer TermmooOMeHa W3Iy4eHHEM B
MOTIIONIAIOIIEH U u3Myvatomien cpene. JIyducTsiii TermooOMeH MexX Iy OrpakIeHueM
M  HAXOUSIIEHMCS BHYTPA HETO  BBICOKOTEMIEPATYpHOW  Ta30BOM  CPEJIOW.
PamnaninoHHO-KOHBEKTUBHBIA W PaTUuallMOHHO-KOHAYKTHBHBIA TETUIOOOMEH TpHu
OOJBIIONM ONTHYECKOW TOMIIMHE cpefpl. Kpurepuu paguanmoHHOTO MOAO0OUS.
Temnoo0MeH orpa)JarimuX KOHCTPYKIUM MPU MOkKape B MOMEIICHUU.

IIpakTuueckoe 3aHsTHe. PacueT 0€30MacHBIX B IMOXAPHOM OTHOILICHUU
PACCTOSIHUM Y 3KPAHHOM 3aIMThl OT TEIUIOBOTO U3JIyYCHUs. BBINIOJIHEHNE pACUETHO-
rpaduueckoit padboThl «JIydrcThIi TEMIIO0OMEH.

CamocrosiTesibHas padora. [logroroBka otyera 1no BhIIOJHEHHOMN padoTe.



Pexomenayemasi aureparypa:
OocHOBHas [1];
nonojHuTtenbHas [1-3].

Tema 13. Tenmonepenaya. UHTeHCHpUKANNM TeNJIONEPeaAYn

Jlaboparopnasi padora. Teruionepenaya yepes MIOCKYIO, HUIUHIAPUYECKYIO,
chepuueckyto U opeOpéHHyro cTeHku. I[lyTm wuHTeHcudukanuu mnpolecca
terionepenayn. TeruioBas wu3onsiius. BwiOop wmarepuana TEMIOBOM HU3OJISIIIUU.
HuddepeHnnanbable ypaBHEHUS TEINIOMAacCOOOMEHaA.

CamocrosiTesibHasi paldora. HasHaueHue, Kiaccupukanus UM CXEMBI
TEIUIOOOMEHHBIX  anmaparoB.  OCHOBHbIE  IOJOXEHMS  TEIUIOBOIO  pacyera
TEII000MEHHBIX annaparoB. YpaBHEHHUE TEIIONEPEIauH.

Pexomenayemasi aureparypa:

OocHOBHas [1];

nonojHutenbHas [1-3].

Tema 14. OcHoBbI MaccooOMeHa. TermiomaccooOMeHHbIE YCTPOiicTBA.

CamocrositesibHast  padora. OCHOBHBIE TIOHSATUS W OIPEHACICHUS.
Konnenrpaunonnas nuddysus. Tepmo- u 6apoauddysusa. Konsekrusnas auddysus.
Huddepenuuanbubie ypaBHeHUs TeruiomaccooOmeHa. JIuddys3nonnbie kputepuu
nonobus. Kpurtepuanbueie ypaBHeHusi. Pacuer TersomaccooOMeHa B BO3IyXe Mpu
€ro BBIHY>KJIEHHOM M CBOOOJAHOM JIBIKEHUHU. TeruioMaccooOMeH Mpu HCMapeHUu
JIETKOBOCIUIAMEHSIOIIMXCSI U TOPIOUUX KUAKOCTEH. OIEHKAa MOXKapHOW OMacHOCTH
oOpazyromuxcss  IapoBO3AYIIHBIX  CMece B MOMeImeHHsAX. HasHadeHwe,
KIaccuukamuss W CXeMbl TeIJI0OOOMEHHBIX ammaparoB. [lpuHium pacdera
TEMJI000MEHHBIX ammapaToB. KOHCTPYKTUBHBIN W TOBEPOUYHBIN TEIJIOBBIC PAaCUCTHI
TerooOMeHHBIX  ammapaToB. Cpeanuid  TemmeparypHblii  Hamop.  OCHOBBI
TUIPOJMHAMHUYECKOTO pacyeTa TeIIoOOMEHHBIX ammapaToB. Pacuer Ttemmeparyp
TEIJIOHOCHUTENIEH HA BBIXOJIE U3 ammapara npH OLiEHKE 0€30MacHbIX YCIOBUM padOThI.
[TonroroBka oTyeTa Mo BBHIMOJIHEHHOU padoTe.

Pexomennyemas iureparypa:

ocHOBHai [1];

JornojHuTenbpHas [1-3].

Tema 15. IlpumeHeHne TeMJIOTHI B MOKAPHOHM OXpaHe M OXPaHAa OKpYKawomei
cpeabl. OCHOBBI J3HeprocOepeskeHUss M OCHOBHbIC HANPABJICHUS JKOHOMMHU
JHepropecypcos. Bropu4yHsbie dJHepreTnyeckue pecypcsol

CamocrosiTesibHasi padora. OCHOBHbIE MOTPEOUTETH TEIUIOTHI. DJIEMEHTHI
CYIUMJIBHOM YCTAHOBKHM. TuUIbl CYHIWJIBHBIX YCTaHOBOK. TemioBoil OanaHc
CYLUMJIBHOW YCTAHOBKM W OIPEACICHHE €€ pPa3MepoB. TEXHUKO-3KOHOMHYECKHUE
nokazarenu cymwiok. IIpoGnmema 3ammrThl OKpysKaroled cpeiasl OT BbIOpoca
MPOAYKTOB TOpEHUs. XapaKTEepUCTUKHM OCHOBHBIX 3arpsA3HSIONIMX  BEUIECTB.
OCHOBHBIE METOJIbI OYUCTKHU MPOAYKTOB TOPEHUS OT BPEAHBIX BHIOPOCOB. OCHOBHBIE
HalpaBlIeHUsT  SKOHOMUM  dHepropecypcoB.  IloBeimeHne  3¢ddexTuBHOCTH



HPHEPreTUYECKOr0 M HHEPrOMCHOJB3YIOIIEro  000pyIOBaHMUS. CHuxenue
DHEPIONOTEPh,  COBEPUICHCTBOBAHME  ydeTa W HOPMHUPOBAaHME  pacxozaa
sHepropecypcoB. Pabota ¢ BuptryasnbasiM Y MK B pesxrMe caMOKOHTPOJISL.

PexoMenayemas Jureparypa:

OCHOBHai [1];

nononHuTeNnbHas [ 1-3].

Coaep:xanue TUCHUIIMHBI 11 3204HO GOpMBbI 00y4eHUsI

Tema 1. OcHOBHbIE IOHATHS U ONPeAeICHUS

Jleknms. IIpenmer, 3a1aun U coneprkaHue Kypca TeIIoTeXHUKU. CBsA3b ¢ ApyTH-
MU OTpAciIsIMU 3HAaHUM. 3HAYEHHE TEIUIOTEXHUYECKUX 3HAHWW JJI1 COTPYIHHUKOB IIO-
XKapHOU oxpaHbl. MecTo U pojib Kypca B 00Ilel cUCTeME MOATOTOBKHM CIEIUATNCTOB
JUI OPraHOB M MOJPA3/EICHUIN MMoKapHOU oxpaHbl. CTpyKTypa U METOAMKA U3yYEHUS
Kypca.

CamocrositesibHass padora. IIpeamer TepMOOMHAMMKHA M €€ METOABL. Tep-
MoauHamuyeckas cucrema. OCHOBHBIE ITapaMETpbl COCTOsIHUA. PaBHOBECHOE M He-
PABHOBECHOE COCTOSIHME. YPAaBHEHUs COCTOSIHUA. PaBHOBECHBIE M HEPABHOBECHBIC
cOoCTOsiHMA. TepMoauHaMHUUECKUH nporecc. PaBHOBECHBIE M HEPABHOBECHBIE MPOLIEC-
cel. OOpaTuMbIe 1 HEOOPATUMBIE MPOIECCHI.

Pexomennayemasi iureparypa

OCHOBHas [1].

Tema 2. Cmecu padounx tei. TermtoemkocTs

IIpakTuyeckoe 3aHsitue. ['a3oBbie cmecu. TermoeMkocTb. BrinonHeHune
pacdeTHO-Tpaduueckoit paboThl «I'a30Bbie cMecH. TermmoeMKoCThY.

CamocrositesbHas padora. CriocoObl 3a1aHUsl cCOCTaBa CMECHU, COOTHOIICHUS
MEXKJy MacCOBBIMU U OOBEMHBIMH JIOJISIMU. BblYuCIeHUE mapaMeTpoB COCTOSHUSA
CMECH, ONPEACICHUE KAXYLICUCS MOJIEKYJSIPHOM MacChl M Ta30BOM IMOCTOSHHOMN
cMecH, ompeieSieHne mapiuaibHbIX JaBJIeHUA KOMIIOHEHTOB. MaccoBasi, o0ObeMHast 1
MOJISIpHAsl TEIUIOEMKOCTH. TErIOeMKOCTh MPU TMOCTOSIHHBIX OOBbeME W JaBJICHUH.
3aBUCUMOCTh TEIJIOEMKOCTU OT TeMmmeparypbl U jaaBieHus. CpenHsisi U HUCTUHHAS
TersioeMKocTH. QPopMyabl W TaOMMIBI i ONPEACNICHHUS  TEIJI0OEMKOCTEH.
TermmoemkocTh cMecu pabounx Tten. IloaroroBka oTdera 1O  pe3yibraraMm
BBITIOJTHEHHOM paboThI.

Pexomenayemasi aureparypa

ocHOBHas [1];

JomnoJHUTENbHAs [1]

Tema 3. 3axk0oHBI TEPMOAMHAMMKH U TEPMOJAMHAMHUYECKHE MIPOLECCHI

CamocrositesibHast padora. CyIIHOCTH IEPBOIO 3aKOHA TEPMOIWHAMHKH.
@opMyIMpOBKa MEPBOrO 3aKOHA TEPMOJWHAMHUKH. AHAIUTHUYECKOE BBIPAKEHUE
IEPBOrO 3aKoHa TepMoauHamuKku. OnpeneneHne paboOTbl U TEIUIOTBI  4YEpeE3
TEPMOJUHAMUYECKHE TapaMeTpbl COCTOSHMS. BHYTpeHHSsE SHeprusi. DHTAJbIUS.
Outponus. Pv- u Ts- nuarpammel. YpaBHEHHE NEPBOTO 3aKOHA TEPMOJUHAMMKY IS



notoka. CyIIHOCT, BTOPOTO 3aKoHa TepMoAUHAMHUKU. OCHOBHBIE (HOPMYIUPOBKU
BTOPOT'0 3aKOHA TEPMOAWHAMHUKHU. TE€pMOAMHAMUYECKHE LMKJIIBI TEIJIOBBIX MAIIWH.
[Ipssmbie u oOparHble 1UKILL. TepMmoauHamuueckud KILJ[. u XOonogWIbHBIMN
ko3 uuuent. uknsl KapHo ¥ aHanu3 MX CBOWCTB. AHAJIUTHYECKOE BBIPAKEHUE
BTOPOTO 3aKOHA TEPMOAMHAMUKHU. VI3MEHEHUE SHTPONUU B HEOOPATUMBIX MPOLIECCaXx.
N3meHeHne SHTPONUH U paboTOCIOCOOHOCTh M30JIMPOBAHHOM TEPMOAMHAMUYECKOU
CUCTEMBI. DKCIPIusi TEroThl. O0I1IHe METOABI UCCIIEIOBAHUS MIPOLIECCOB U3MEHEHUS
cocTosinusa pabouux ten. [lonmurpomnHsie mnporecchl. OCHOBHBIE XapaKTEPUCTUKHU
NOJUTPOIHBIX TpoieccoB. M3o0paxkeHue mpoieccoB B koopauHarax Pv u Ts.
OcHoOBHbIE TEPMOJIUHAMUYECKUE IPOLIECCHI: U30XOPHBIH, M300apHbIH,
M30TEPMUUYECKUI W aauabaTHBII — YacTHBIE CIydad IMOJUTPOITHOTO TMpoIlecca.
TepmonuHaMuyeckuii aHamu3 TMPOILIECCOB B  Kommpeccopax. Kiaccudukarms
KOMIIDECCOPOB Y NpUHUMAN  UX  JeucTBUsd. VHOuWkaTtopHas  auarpamma.
N3orepmudeckoe, amuabaTHOE W TMOJUTPONHOE  CXarwe, ToiHas pabora,
3aTpadyrBaeMasl Ha PUBOJ KoMIpeccopa. MHoroctynenuaroe cxarue. M3o0paxenue
B Pv- m Ts- pgumarpaMmmax TEpMOAMHAMHYECKUX IMPOLECCOB, MPOTEKAIOMMNX B
komrpeccopax. HeobOpatumoe cxarue. OtHocutenbHbli BHyTpeHHME KL
KOMIIpeCccopa.

Pexomennyemas iureparypa:

ocHOBHai [1];

JIOTIOJIHUTENbHA [3].

Tema 4. TepmoanuHaMuKa MOTOKOB

CamocrositesibHass padora. J[poccennpoBanue razoB M mnapoB. CyliHOCTb
npoliecca JIPOCCEIMPOBAaHUS U €ro ypaBHEeHHE. I3MeHeHue mapamMeTpoB B IIpolecce
npoccenupoBanus. [lonarue 06 addexre xoyms-Tomcona. OcobeHHOCTH Apocce-
JUPOBaHUSA HJICAIHLHOTO M peanbHOro ra3oB. [loHsTHe O TemmepaType WHBEPCHUM.
VYcnoBHOE M300pakeHUE Tpoliecca IPOCCEeTUpoBaHus B is- nuarpamme. lIpaktuye-
CKOE HCIOJIB30BaHUE Mpolecca apoccenupoBanus. OCHOBHbBIC MOJOXKEHUS. YpaBHeE-
HUs ucTeueHus. Pacnonaraemas pabora u ckopocTh ucteueHus. CeKyHIHBIM pacxo
pu ucTeueHuH. CBs3bh KPUTUUYECKONW CKOPOCTHIO MCTEUECHHUS C MECTHOM CKOPOCTHIO
pacripocTpaHeHus 3Byka. Kpurudeckoe oTHolieHue napieHuit. Pacuetr ckopocTu uc-
TEUEHHSI U CEKYHJTHOIO MAacCOBOTO pacxoja Jyisi KpUTHUYECKOTO peKuMa. YCIIOBUS Tie-
pexona yepe3 KpUTH4ecKyro ckopocTh. Coruto JlaBans. Pacder mpouecca ucteueHus
BOJSIHOTO Mapa C IMOMOIUIBIO is- AuarpamMMbl. J|€MCTBUTEIBHBIA MTPOLIECC UCTCUCHUS.
TepMoaHaAMUUYECKHE TMPOLIECCHl B Ta30BBIX YCTAaHOBKAx MoxkapoTyiieHus. Mcreue-
HHE raza u3 0auIoHa OrPaHUICHHON BMECTUMOCTH.

Pexomenayemasi aureparypa:

ocHOBHas [1, 2];

JnononHuTenbHas [ 1-3].

Tema S. PeanbHble ra3ol 1 napsl. @a3oBbie nepexoabl
CamocrositesibHass padora. CpoiicTBa peanbHbIX raszoB. llapsl. IIponeccsr
napooOpasoBanus B pv- U Ts-nuarpammax. @aszoBasg jauarpaMMa BeEILLECTB.
TepmonnHamMuyeckue cBoWcTBa NMOBEPXHOCTU pasnen (a3. [lonstue 006 ypaBHeHUHN



Bykanosuuya-HoBukoBa. VYpaBHenue boromoboBa-Maiiepa. TepmoaumHamudeckue
TaOIUIGI BOJIBI M BOASHOTO mapa. TepmMomumHamudeckue auarpammbl Pv-; Ts- u is-
BOISIHOTO Tapa, JBYOKHCH yriepoaa, (peoHoB. Pacder TepMoauHaAMUYECKUX
MPOLIECCOB M3MEHEHUSA COCTOAHUA TMapa. KUAKOCTH W Mapbl, HUCIOJIb3YyEMbIE B
yCTaHOBKax  moxkaporyuieHus. KuakocTy W mapbl, oOpalnaromnmecs B
TEXHOJIOTUYECKUX YCTAHOBKAX C MOBBIICHHOM ITOKAPHOU OMACHOCTHIO. [ OMOreHHbIE
Y TETEPOTrE€HHbIC TEPMOIMHAMUYECKHNE CHCTEMBI. TepMOIMHAMUYECKOE PAaBHOBECHE.
VYcnoBue (dazoBoro paBHoBecus. DazoBbie mnepexoabl. YpaBHeHue Kiameipona-
Knaysuyca. YeroitunBocts ¢a3. da3oBbie nepexopl MPU OJIMHAKOBBIX JIaBlIeHUX (a3.
@da30BbI€ NMEPEXO/IbI MPU UCKPUBJICHHBIX IIOBEPXHOCTIX pa3jeia.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nonosHuTenbHas [ 1,2].

Tema 6. TepmoauHaAMUYEeCKMH AHAJIU3 TEIVIOTEXHUYECKUX YCTPOUCTB

CamocrosiTe/ibHAA paodora. [ukier IIapOCUIIOBBIX YCTaHOBOK.
IIpyHIMnManpHass cxema MapoCHiIoBOM ycTaHoBKHM. Ilukn PenkmHa wu  ero
WCIIONb30BaHUE. BiusHNE HayalbHBIX M KOHEYHBIX IAPaMETPOB HA TEPMHUUYECKHU
KILJ. mukna Penkuna. M3oOpaxenune nmkna Pv-, Ts- u is- auarpammax. Ilytu
MOBBIILIEHNS YKOHOMUYHOCTH NApOCUIIOBBIX YCTAHOBOK. TeraoQuKalMOHHBIA ITUKII.
[ToHATHE O LMKIIAX aTOMHBIX CHJIOBBIX YCTaHOBOK. LIMKJIIbI IBUTaTENeld BHYTPEHHETO
cropanus ([1.B.C.). Ilpunuun neiictBus nopiHeBbix [[.B.C. Lukibl ¢ U30XOpHBIM U
M300apHBIM  TO/BOAOM Teria. [IMKI co CMelIaHHBIM — MOABOJAOM  TEILIOTHI.
N3o06pakenue 1ukioB B Pv- u Ts- aumarpammax. TepMuueckue M SKCEPrUUECKUE
K.ILJ. uuxnos [1.B.C. CpaBHUTENBHBIN aHanU3 TepMoguHaMudeckux nukios J1.B.C.
[{ukibl yCTAaHOBOK JUIsi Ta30BOASHOTO TYILICHUS ITOXKApOB. L[MKIIBI XOJIOAMIBHBIX
YCTAaHOBOK. XOJIOAWIBHBIA KOIPPUIIMEHT M XOJIOAOMPOU3BOAUTEIBHOCTh. Llmki
MapoBOM M BO3AYLIHOM KOMIIPECCOPHOW XOJOAWIbHOW YycTaHOBKHU. llonsitme 00
a0COpPOIIMOHHBIX " apOKEKTOPHBIX XOJOIUIIBHBIX YCTaHOBKaXx.
TepmoTpanchopmMaTopsl.

Pexomennyemas iureparypa:

OoCHOBHai [1];

JIOTOJIHUTEeNbHA [3].

Tema 7. TenuioreHepupyooumue ycTpoiucTBa, X0JI0AUIbHA U KPUOTEHHAS
TeXHUKA

CamocrosiTesibHass padora. /[Burarenu BHYTpEHHEro cropanwusi. TemioBbie
anekTpocTaH. (OCHOBHBIE TMOJOXKEHUSI pacdyeTa TEIUIOCHIOBBIX YCTPOMCTB.
dusnyueckass CyHUHOCTb TMPOLECCOB oxyaxkaeHus. OOmas XapaKTepUCTHKa
TEITOCUIIOBBIX YCTaHOBOK. TexHomornueckue MPOMBIIIJIEHHBIE MEYH.
[TpompbiiiieHHbIE KOTENbHBIE ycTaHOBKU. [lapoBble u razoBbie TypOHHBL. OCHOBBI
MOJIyYeHHUsI HCKYCCTBEHHOTro xoiyiona. Kiaccudukaius XOJOAWIBHBIX MaIlUH HU
YCTaHOBOK.  XOJIOJWJIBHBIE  arperarbl ©M WX OCHOBHBIC  XapPaAKTEPUCTHUKH.
XoJI0A0ONPOU3BOJUTEIIBHOCTh ~ YCTAHOBKU.  OCHOBBI ~ KPUOT€HHOW  TEXHUKHU.
Bosnyxopa3znenurenbHble YCTAaHOBKU. [ enueBble U BONOPOIHbBIE cUCTEMBI. CHCTEMBI



XPaHEHUS U TPAHCIIOPTUPOBKU KPHUOTCHHBIX BELIECTB.
Pexomenayemasi iureparypa:
ocHOBHas [1, 2];
JIOTIOJTHUTENbHAs [3].

Tema 8. XumMu4yeckasi TepMOAMHAMHUKA. TONIMBO ¥ OCHOBBI TOPEHUS

CamocrositesibHass padora. Teruora cropaHusa. OCHOBHBIE ITOJIOKEHUS
Teopun ropeHus. OCOOEHHOCTH CXKHUTaHUs TBEPAOrO, MKUAKOIO W Ta3000pa3HbIX
TOIUIUB W pacyeT TEOPETUYECKH HEOOXOIMMOro KOJIMYecTBa BO3AyXa IJs HX
cxkuranus. Kosddumument uz0biTka Bozayxa. CoctaB 00beM MPOIYKTOB CrOpaHUs.
Teopernueckass temneparypa ropeHus. Tepmoxumus. 3akoH [ecca. YpaBHeHHUs
Kupxroda. Xumudeckoe paBHOBECHE W BTOPOM 3aKOH TepMoauHamuku. KoHcraHTa
paBHOBECHUS U CTENEHb Auccoruanuu. TerioBon 3akoH HepHcra. Buasl ToruiBa u
ux xapaktepuctuku. Knaccuduxarms tormus. TBeppoe, xujkoe u razoo0pa3zHOe
TOIUTMBO U UX XapaKTEPUCTUKU. DIIEMEHTAPHBII COCTAB TOILIUBA.

Pexomenayemasi iureparypa:

OCHOBHai [1];

nonosHuTenbHas [ 1-3].

Tema 9. OcHOBHbBIC IOHATHS U ONPee/ICHHS TEOPUH TeII000MeHa

JlabopaTtopnasi pabora. Pacuer TeMmIepaTypHOro mojii CTEHKH C Y4YE€TOM
3aBUCUMOCTH koahurrenTa TEIUIONPOBOAHOCTH oT TEMIIEPATYPHI.
TennonpoBOJHOCTh OJHO- U MHOTOCIOMHBIX MJIOCKUX U UUJIUHIPUYECKUX CTEHOK.

CamocrositenibHast padora. Ilpenver u 3amauum Teopur TEIIOOOMEHA.
3HaueHue TEeII000MeHa B MPOMBIIUIEHHBIX MpoueccaXx. OCHOBHBIE MOHITUS U
ompeneneHus. Buasl mnepeHoca TEmIOThl: TEIUIONMPOBOJHOCTb, KOHBEKUHUS U
usnydenne. 3akoH Dypee. Koadgdunuent termmonpoBogHoctu. Pemenne ypaBHeHUs
TEIUIONPOBOJAHOCTA  JJII  OJHOCIOMHOM M MHOTOCIOMHOW  IUIOCKOM W
HWIMHAPUYECKON CTEHOK.

Pexomennyemas iureparypa:

OCHOBHai [1];

JonosHuTeNnbHas [1-3].

Tema 10. TensionpoBOAHOCTH

IIpakTHyeckoe 3ansitne. duznyeckue OCOOEHHOCTH MPOLIECCOB HArpeBaHUS
CTPOUTENbHBIX KOHCTPYKIMH M TEXHOJOIMYECKOrOo OOOpYyIOBaHMS Ha MOXape.
HcnbiTaHns CTPOUTENBHBIX KOHCTPYKIMH B ITEYaX.

CamocrosiTeJbHAs pabora. HuddepennmansHoe ypaBHEHHE
TEIUIONPOBOJHOCTH. Ycnosue OTHO3HAYHOCTH. Koa¢dppuument
TEMIIEPATYPOIPOBOAHOCTH. TerIOnpOBOAHOCTE NP  HECTALIMOHAPHOM PEKHUME.
HecranmonapHbeiii  mponecc  TEIUIONPOBOAHOCTH. Meronpl  pemieHus — 3aj1ad
HECTAMOHAPHOM TEIUIONPOBOJHOCTHA: METOJA PA3lEieHUsl NEPEMEHHBIX, METOJ
UMHTErpajpHoro mnpeoOpa3zoBanuss @Dypre, Meron Jlammaca. MeToag KOHEUHBIX
pazHocted. OxnaxJeHue (HarpeBaHHe) HEOIPAHMYEHHOW IUIACTHHBI, LUJIUHIpPA U
mapa Tpd TPAaHUYHBIX  YCJIOBUAX IIEPBOrO, BTOPOTrO, TPETHETO  poAa.



HecranuonapHbiii mporecc TEIIONPOBOAHOCTH B TellaX KOHEYHBIX pa3MEPOB.
Perynsapubie
PEKUMBI.

PexoMenayemasi iureparypa:

OCHOBHai [1];

JonojgHuTenbHas [1-3].

Tema 11. KonBekTUBHBIN Tenj1000MeH. OCHOBBI TEOPUU TENJI000MeHA.

CamocrosiTesibHasi padora. OCHOBHBIC MOHSATHUSL U ONpEACIICHUs. YpaBHEHUE
Hrrorona-Puxmana. Koaddumnment ternoornaun. duddepenuuanbhbie ypaBHEHUS
TeIJI000MeHa: ypaBHEHUE JBMXKEHUs Bs3koi skuakoctu (HaBbe-Ctokca), ypaBHEHUE
TEIUIONPOBOAHOCTH VISl TIOTOKA JIBMKYIICHCS KUAKOCTH, YPAaBHEHUE TEIUIOOTAAYH Ha
rpanuiie noroka M creHku (buo-Dypwe), ypaBHEHHE HEpa3pbIBHOCTU. YCIOBHE
OIHO3HAUHOCTU K auddepeHnranbHpM yYpaBHEHUSAM KOHBEKTUBHOTO TEIIIOOOMEHa.
OcHOBHBIEC TIONIOKEHUSI TEOPUM TMOrpaHUYHOro cios. MccnemoBaHue TEIIOOTAAYH
MEeTOJIaMHi TIOTPAaHUYHOTO cJ10sl. OCHOBBI Teopuu no00usi. OCHOBHBIE ONPEACIICHHUS.
VYenoust mopoOust  ¢usmueckux sBieHuil. IlpeoOpazoBanus mnomodus. Ywucna
nonobus. Kpurepuanbuble ypaBHeHUs. DU3NUECKUM CMBICI OCHOBHBIX YHCEN
nonobus. Meronbl MojaenupoBanus. [IoHATHS O MaTeMaTHYEeCKOM MOCIHPOBAHUH.
Temoornaya mnpu  CBOOOJHOM  JBIDKCHMHM  JKUJKOCTU.  Terjoornada B
HEOTrpaHUYEHHOM 00BbEME: JIAaMUHApPHAS U TYpOyJCHTHAs KOHBEKIIMS y BEPTUKAIbHBIX
noBepxHocTed. TemmooTnaya Ha TOPU3OHTAIBHOW IJIOCKOM TMOBEPXHOCTH B
HEOTPAaHMYEHHOM NPOCTpaHCTBE. TemnooTnaya TOPU30HTAIBHO PAaCIOI0KEHHOTO
MWINHApPAa B HeorpaHudeHHoM oObéme. KputepuanbHble ypaBHeHus. TermtooOMeH
IIpU CBOOOJHOM KOHBEKIIMM B 3aMKHYThIX 00bEémax. Pacuer Temnmoornaunm uepes
TOHKHE MPOCIONUKHM KHAKOCTH M rasza. Temnoornaya MpU BBIHYXKIECHHOM TEUYCHUH
KUJAKOCTH B TpyOax; TEIUIoOTHada MpH JIAMUHAPDHOM W TypOYJICHTHOM TEUEHUU
KUJKOCTEH B TpyOax; pacueTHble YypaBHeHUs mnoaoOus. Temnmoornaya npu
BBIHYKJICHHOM JIBMOKCHUU cpelibl. TermnooOMeH Mpu JBUKEHUM >KUJIKOCTEH BIIOJIb
IJIOCKOM  TOBEPXHOCTH; TEIUIOOTJa4a MpH JIAMUHAPDHOM U TYpOYJIEHTHOM
MOIPAaHUYHOM CJIO€; PEIICHUE 3a7ad METOJOM TEOPHUH IMOA00HS; KpUTEpUATIbHBIC
ypaBHEHUSI.

Pexomenayemas iureparypa:

OoCHOBHas [1];

nonosHuTenbHas [1-3].

Tema 12. U3nyuenne

CamocrosiTesibHast padora. OOlIMe TOHATUS U OMNPENENICHUS; TEIUIOBOU
0amaHC JIy4HCTOTO TeMI00OMeHa. 3aKOHBl TEIJIOBOro u3iMy4yeHus. TeruiooOMeH
U3IIyYEHHEM MEXIy TelaMH, Pa3felICeHHbBIMU MPO3padyHON cpeaor; Ko3(PQPUUUEHT
OOJy4YEHHOCTH;  TEIUIOOOMEH  M3JIy4eHHMEM  MEXAYy  TelaMu, [POHU3BOJIBHO
pPacHoNIO)KEHHBIMU B MPOCTPAHCTBE. 3aluTa OT u3nydeHus. W3inydeHue razos.
Wznydyenne ¢akena mniuamMeHu mnpu mnoxape. Pacuer 0Oe3omacHbIX B MOXapHOM
OTHOIIEHUM PACCTOSHUN M DKpPaHHOW 3alIUThl OT TEIJIOBOro M3IyueHus. Pacuer
TEIJI000MeHa H3JIy4eHHMEM B TOMIOHIaroniell W wu3iyvaromen cpene. JlyducTsiid



TEIUIOOOMEH  MEXJIy  OrpaXICHHEeM W HaxXOJMIIeWcss  BHYTPH  HETO
BBICOKOTEMIIEPATypPHOM  Tra30BOM  CpEHoOM. PagnanmmoHHO-KOHBEKTHUBHBI U
paauaIiMOHHO-KOHTyKTUBHBIH TETUIOOOMEH TpU OONBIIONH ONTHUYECKON TONIIUHE
cpenbl. Kputepuu pagumanoHHOro moaoOusa. TermnooOMeH — OrpakKJaroliux
KOHCTPYKIIMI MPU MOXKape B TOMEIICHUU.

Pexomennyemas iureparypa:

OCHOBHas [1];

nonosHuTeNnbHas [1-3].

Tema 13. Tennionepenaua. Uurencnpukanuu Tenjioneperadu

CamocrosiTebHAS paoora. Tenonepenaua yepes IJIOCKY1O,
MWIMHAPUYECKYI0, chepudecKkyio U opeOpéHHyro creHku. [lyTu uHTeHCcHuKanuu
mpoiiecca Teruionepenadyn. TersoBas wu3onsnus. Beibop Marepuana TEmioBOU
m3omsiiuu.  Jluddepennmanbapie  ypaBHeHHS —TemuiomMaccooOMmeHa. Hasznadenwe,
KIaccu(ukamus W CXeMbl TETUIOOOMEHHBIX ammaparoB. (OCHOBHBIC TTOJIOKCHHSI
TEIJIOBOI'0 pacueTa TEIIOOOMEHHBIX anmnaparoB. YpaBHEHUE TEIIONEPEIayu.

PexoMenayemasi iureparypa:

OCHOBHai [1];

JonojHuTenbHas [1-3].

Tema 14. OcHoBbl MaccooOMeHa. TermomaccooOMeHHbIE YCTPOiicTBA

CamocrositesibHass  padora. OCHOBHBIE TIOHSATHUS W OINPEICIICHUS.
Konnenrpaunonnas nuddysus. Tepmo- u 6apoauddysus. Konsekrusnas auddysus.
Huddepennmanbubie  ypaBHEHUs TeruiomaccooOmeHa. JIuddys3nonnsie kputepun
nonobusi. Kpurepuanbupie ypaBHeHus. Pacuer TermomaccooOMeHa B BO3IyXe MpHU
€ro BBIHY)KJEHHOM M CBOOOIHOM JIBIDKEHHHU. TeTuioMaccooOMEeH MpU HCIapeHUHU
JIETKOBOCIUIAMEHSIONIUXCST M TOPIOUUX KUAKOCTeH. OIleHKa MOoXKapHOM OMacHOCTH
oOpazyromuxcss  NapoBO3AYIIHBIX CMeced B moMelieHusx. HasHaueHue,
Kiaccupukamus ¢ CXeMbl TEIUIOOOMEHHBIX ammapartoB. [lpuHnmn pacuera
TEIUI0O0OMEHHBIX anmnaparoB. KOHCTPYKTUBHBIA U MOBEPOYHBIM TEIJIOBBIE PACUETHI
TEeIUI00OMEHHBIX  ammapatoB. CpenHuit  TemmeparypHbiii  Hamop.  OCHOBBI
TUAPOAMHAMUYECKOTO pacyeTa TerIo0OMEHHBIX ammaparoB. Pacuer Temmeparyp
TEIJIOHOCUTENIEH Ha BBIXOJIE U3 ammapara npH OlleHKe 0e30MacHbIX YCIOBUN pabOTHI.
Pexomenayemas sureparypa:

ocHOBHas [1];

nonosHuTenbHas [1-3].

Tema 15. IIpumeHeHHe TEIUIOTHI B MOKAPHOM OXPaHe U OXPAaHA OKPYKAKOLICH
cpeabl. OCHOBBI JIHeEProcOepe:keHUss M OCHOBHbIC HANPABJIECHUS IKOHOMHU
JHepropecypcos. Bropu4Hsbie JHepreTuyeckue pecypcesol

CamocrositesibHass padora. Bropuunbsie sHepretuueckue pecypcol (BOP).
O6mme mnonoxkeHuss u  kiaccudukanus BOP. Ponp BOP B TOommumBo u
terionotpednaenuu. Ucrounuku BOP u ux ucnonb3zoBanue. OCHOBHBIE TOTPEOUTENN
TEIUIOTBl. DJIEMEHThl CYUIWIBHON YCTaHOBKH. THIBI CYIIMJIBHBIX YCTaHOBOK.



TenmoBoit OanmaHC CyIIMILHON yYCTAaHOBKM U OMNpENETICHUE €€ pa3MepoB. TeXHUKO-
HPKOHOMUYECKHE TOKa3aTean CymmioK. [IpobmeMa 3anmuThl OKpYXKaromiehd cpeasl OT
BBIOpOCA MPOAYKTOB rOpeHUs. XapaKTEPUCTUKN OCHOBHBIX 3arpsi3HSIONINX BEUIECTB.
OcCHOBHBIE METO/Ibl OUYMCTKU MPOJYKTOB TOPEHUSI OT BPEIHBIX BHIOPOCOB. OCHOBHBIE

HalpaBJICHUsT ~ DKOHOMUHM  3HepropecypcoB.  IloBblienne  3PQPeKTUBHOCTH
HSHEPreTUYeCKOro M HHEProMCHONb3YIOIIEr0o  00OpYyHAOBaHHMS. CHuxenue
HHEPromnoTepb,  COBEPUICHCTBOBAHME  y4ye€Ta W  HOPMHUPOBAHME  pacxoja
SHEPrOpECYPCOB.

Pexomennyemas iureparypa:
OoCHOBHas [1];
nonosiHuTenbHas [ 1-3].

5. MeToauyeckue PEKOMECHIAIIMHA M0 OPraHu3alu U3YICHUA TUCHHUILJIMHBI

[Ipn peanuzauuu NOporpaMMbl JUCHMIUIMHBI HCHOJIB3YIOTCS JIEKIIMOHHBIE,
MPaKTUYECKHE 3aHATHUS, 1a00OpaTOpHbIE PAOOTHI.

OOmMMU LENsIMU 3aHITHI SBIISIOTCS:

— 00001IeHne, cucTemMaTu3auus, yniyOJdeHue, 3aKpeIuieHHEe TeOpETHUYECKUX
3HAHUM 10 KOHKPETHBIM TEMaM JUCIUIUINHBL

— dbopMuUpoBaHUE YMEHUN NPUMEHSATH IMOJyYEHHbIE 3HAHUS HA MPAKTHKE,
peanu3anys €qUHCTBA UHTEIUIEKTYaJIbHOW U PAKTUYECKON e TENIbHOCTH;

- BbIPA0OTKa MPU PEIICHUU MOCTABJIEHHBIX 3aJad Npo(peCCHOHATBHO 3HAYUMBIX
KaueCTB:  CaMOCTOSATEIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOH
VHUIMATUBBI.

[{enssmMu neKUUU SBISIOTCS:

- JaThb ~ CHCTEMAaTU3MPOBAaHHBIE  HAayyHble 3HAaHUSA 1O  JUCUUIUIMHE,
aKLEHTUPOBAaB BHUMaHUE Ha HauboJee CI0XKHBIX BOIIPOCAX;

— CTUMYJIMPOBaTh aKTUBHYIO MO3HABATEIbHYIO NEATEIBHOCTh 00ydYaroluXcs,
croco0cTBOBaTh (hOPMUPOBAHUIO WX TBOPUYECKOTO MBITIICHUS.

B xome mnpakTH4yeckoro 3aHATHS OO0ECHEYMBAETCS MPOLECC AKTUBHOIO
B3aUMOJICHCTBUS O0y4YarOIIMXCs C MpernofaBaTesieM; MPUOOPEeTaoTCd MPAKTUYECKUE
HaBBIKM U yMmMeHUs. llenb mpakTHuecKoro 3aHsTHs: YIIyOUTb U 3aKpPENUTh 3HAHUS,
MOJIyYCHHbIE HA JIEKIUHU, (POPMUPOBAHHWE HABBIKOB HMCIOJb30BAHUS 3HAHUUA MJIA
pEelIeHUs] TPAKTUYECKUX 3aJlad; BBIMOJIHEHHE TECTOBBIX 3aJlaHUi IO MPOBEPKE
MTOJYYEHHBIX 3HAHUU U YMEHUU.

[lenpro 71a0OPaTOPHOrO 3aHATHS SIBISETCSI YCBOGHHE TEOPETUYECKHX OCHOB
JUCUUILIUHBI U MOTy4YE€HUE PAKTUYECKUX HABBIKOB MCCIIEIOBAHUS ITyTEM ITOCTAHOBKH,
HpoBeACHUs,, OOpaOOTKM M NPEACTaBICHHs PE3YJIbTAaTOB SKCIEPHUMEHTa Ha OCHOBE
MPAaKTHYECKOTO HCMOJIb30BAHUSl PA3IUYHBIX METOJOB (HAOMIONECHUS, H3MEpEHUs,
CpaBHEHUSI U Jp.), NMPHOOPETEHUs] HABBIKOB OIbITa TBOPYECKOM JesTenbHOCTH. B
3aKJIIOYUTENBHOM  YacTH  J1aDOpaTOpHOTO  3aHATUS  OoOydarommecss — O(QOpMIISIOT
pe3yabTaThl SKCIIEPUMEHTOB B (hOpME OTUETA.

CamocrosiTenbHass paboTra 0O0y4arOUIMXCsS HalpaBleHa Ha yriyOlleHHe u
3aKpelJIeHUE 3HaHUM, MOJYYEHHBIX Ha JIGKUUSAX M JAPYTUX 3aHIATHUSIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO AaKTHMBHOTO MPUOOPETEHUsI HOBBIX, JOMOJHUTEIBHBIX



3HaHPII>'I, IIOATOTOBKY K IIPCACTOAIINM 3aHATHAM.
6. OHCHO‘leIe MaTepuajJbl 0 JUCHUIIJINHE

Texkyluii KOHTPOJIb YCIIEBAEMOCTH 00E€CIIEUNBAET OLIEHUBAHUE XOJa OCBOCHHUS
JUCIUIUIMHBI, TPOBOAUTCS B COOTBETCTBUM C COACPKAHUEM TUCUUIUIMHBI [0 BUJAM
3aHATHI B (opMe TECTUPOBAaHHUSA, 3aUIUTHI OTYETOB MO JIAOOPATOPHBIM padoTam,
pellIeHus 3a1au.

[TpomexxyTouHast arrecranusi 0OECIEUMBAET OLIEHWBAHUE IMPOMEKYTOUHBIX U
OKOHYATEJIbHBIX PEe3yJabTaToB OOydYeHHUs IO AUCLMIUIMHE, IPOBOAUTCS B (dopMme
9K3aMEHa U KypCOBOT'O IPOEKTA.

6.1. [IpumepHbIe OLIEHOUYHbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpoOJIs

TunoBble 3agaHus AJ151 TECTUPOBAHUSA:
1. YeM oTiIM4arOTCA U3JIYUYEHUE OT TEJ C PA3HOU TEMIIEPATYPOM:
- IJIMHOM BOJIHBI;
- CKOPOCTBIO PacIpOCTPAHCHUS;
- HAIPABJICHUEM.
2. OCHOBHOM 3aKOH, CBSI3bIBAIOIIUN MOITHOCTb U3JIyUEHHUS C TEMIIEPATYypOil:
- Kupxroda;
- IImanka;
- Creana-bonbiiMana;
3. Eciu Teno abGCcomoTHO YepHOEe, TO YeMy paBHA €ro M3IydaTelibHasi CIoco0-
HOCTb:
- O’
- 1’
-0,5.
4. Kakoe 13 TeJl Ha3bIBaeTCsl aOCOTIOTHO OCIIbIM:
- TEJIO C OMIONIATEIbHON CITIOCOOHOCThIO, paBHOM 0);
- TEJIO C OTPaXKaTEIbHOU CITIOCOOHOCTHIO, paBHOH (;
- T€JI0 ¢ KOA(PPULIUEHTOM MPOMYCKaHUsl, PaBHBIM 1;
5. Kakol 3aK0H yCTaHaBIIMBAET CBA3b IIOTOKA U3JIy4YEHUS C HAIIPABICHUEM:
- IImanka;
- JJamOepa;
- Buna;

®opma oryera no JadboparopHoii padore:
Otuet o naboparopHoit pabote Ne
HasBanue pa0OoTsi:
[enb paboOTHI:
TeopeTnueckas 4acTh:
DKCclepUMEHTAaNIbHAS YaCTh:



O06paboTKa pe3ynbTaToB:
BBIBOIBI O COOTBETCTBHM YCTAHOBJICHHBIM HOPMAaM U TIPABHJIaM OIICHKH:

TunosBble 3a7a4u:

1. I'a3oBas cmech umeeT caeayromuil MaccoBbii coctaB: CO» 12%; O, 8% u N,
80%. Onpenenurs yAEIbHYIO TEINIOEMKOCTh CMECH MIPU MOCTOSSHHOM JaBJICHUM.

2. T'az npu nasnenun 1,4 MIla v temneparype 55°C umeet oobem 4 1. Uemy
paBeH 00bEM ITOM MacCChl ra3a Mpyu HOPMaJIbHBIX YCIOBUSIX?

3. Kak u Ha ckonbko wu3MeHsieTcs Ttemmeparypa 0,5 ke kuciopona,
COBEpIIAIONIEro Mpu aauadarHoM pacuupeHun padory L=1,5 x/xc? Onpenenutsb
M3MEHEHUE BHYTPEHHEN SHEPIUU KUCIOPO/ia MTPU JaHHBIX YCIOBHUSX.

4. OnpeaenuTh CKOPOCTh UCTEUCHUSI BO3/IyXa U3 BO3AYXOBOJA C U30BITOYHBIM
nasienueMm 2,3 xlla B moMeleHne ¢ HOpMaJbHBIMU YCIOBUSMH.

6.1.2. IIpoMesKyTOUHOM aTTECTALIMHA

IIpuMepHasi TeMaTHKA KypPCOBBIX IPOEKTOB

1. TemrnepaTypHbIi pexUM MOkKapa B TOMEIICHUN

2. T'a30BblE CMECH U TEPMOJIMHAMUYECKHUE MIPOLIECCHI B YCIOBUSX MOXKapa
3. Na3000MeH npu BHYTPEHHEM TIOYKApE B TIOMEIIEHUN

HpI/IMepHLIﬁ MmepeIeHb BOIIPOCOB, BLIHOCUMBIX HA 3K3aMEH

IIpenmeT TepMOAMHAMUKH.
OCHOBHBIE MTAPAMETPBI COCTOSIHUA. 3aKOHBI UI€ATbHBIX Ia30B.
Pabora, coBepiiaemas TeJIOM NpU U3MEHEHUH 00beMa.
BHyTpeHHsIs1 3HEprus, KOJIM4eCTBO TEIUIOThI. [IepBbIil 3aKOH TEPMOIUHAMUKH.
Crioco0bl 3a/1aHUsI Ta30BOM CMECH.
CooTHOIIEHUST MEXIY MAacCOBBIMU U OOBEMHBIMHU JoiisiMu. OmpesesieHue
KQXYILIENCA MOJIIPHOU MacChl CMECHU M NTAPLUHUAIBHBIX JABJICHUN KOMIIOHEHTOB.
7. TemnoeMKoCTH cMecH pabovmX Tel.
8. TemoemkocTh Tena, yneiabHas, OObeMHass W MOJISIpHAs TEIUIOEMKOCTH.
CooTHOLIEHUSI MEXAY HUMHU.
9. TennmoeMKOCTH MPHU MOCTOSHHOM 00bEME U IaBIICHUU. YpaBHEeHHE Maliepa.
10. TenmoeMkocTH HAEATBHOTO Ta3a. 3ABUCUMOCTB TETUIOEMKOCTH OT TEMITEPATYPBI.
11. Ilopsinok uccnenoBaHusl TEPMOIUHAMUYECKUX MPOLIECCOB.
12. UccnenoBanne M30XOPHOTO MPOLIECca.
13. UccnenoBanue n300apHOTo Mporiecca.
14. UccnenoBanue U30TEpMUAYECKOTO MpoLEcca.
15. UccnenoBanue aanabaTHOTO MpoIecca.
16. UccnenoBanue noauTponHoro npouecca. OCHOBHBIE TEPMOJIMHAMUYECKUE
IIPOLIECCHI — YACTHBIE CIydar MOJIUTPOIHOTO MIpoLiecca.
17. Knaccudukaimsi KOMIPeCcCOpOB U MIPUHITUI UX JEHCTBUS.

A



18. Ananu3z  paboTbl  OJHOCTYNEHYATOro  KoMmrpeccopa.  MuaukaropHas
muarpamma. M3orepmuueckoe, agunadarHOoe W MOJUTPOITHOE C)KaTHe, MOJMHAs padoTa,
3arpayrBaemMas Ha IpuBoJ KoMmrpeccopa. Hemocrarku oqHOCTyIEHYaToro KOMIpeccopa.

19. MHorOCTYIIEHUaThII KOMIIpECCOp. WNHnukaropHas IyarpaMmma.
IIpenmyiiecTBa MHOTOCTYIIEHUATBIX KOMIIPECCOPOB.

20. Ucteuenue razos. CTamoHapHOE UCTEUCHUE. MICIOIb30BaHUE B TEXHUKE.

21. YpaBHeHue Hepa3pbIBHOCTHU. [lepBbIii 3aKOH TEPMOAMHAMUKHU JJIs1 MOTOKA.
YpaBHeHue bepHyrum.

22. CBoiicTBa JI03BYKOBBIX M CBEPX3BYKOBBIX MOTOKOB. Coruia u nud@y3opsil.
Cormno JlaBans.

23. crteueHne U3 cyXMBaroLlerocs comuia. PacdeT temmeparypel, CKOpPOCTH
UCTEYEHUS U pacxona.

24. Kputnueckoe ucredeHue. Pacuer Temmeparypbl, CKOPOCTH HCTEYEHUS U
pacxona.

25. lpoccenupoBanue razoB W mapoB. (OCOOEHHOCTH JAPOCCEIHPOBAHUS
uJeanbHOro u peanbHoro Tra3oB. Ilonstue 00 »s>ddexre xoynsa-Tomcona.
IIpakTueckoe UCIOIBb30BaHKUE MPOLIECCA APOCCETUPOBAHUS.

26. KpyroBoii mnpomecc. Ilpsmbie u oOparHble UUKIBL. BTopoil 3akoH
TEPMOJUHAMUKH.

27. HUukn Kapno u ero croricta. K.I1.J1. [{ukna Kapno.

28. [loHATHE O IBUTATENAX BHYTPEHHETO cropanus. MaaukaropHas quarpamma
4yeThlpexTakTHOro  kaporoparopuoro J.B.C. Meron  TepMoaMHAMUYECKOTO
PacCMOTPEHUS LIUKIIOB.

29. Ilukn aBUratesnst BHyTPEHHETO CrOPaHusl C M30XOPHBIM ITOJIBOJIOM TETLIOTHI.

30. [{ukn aBuraresnsi BHyTPEHHETO CrOpaHus C U300apHbBIM MOABOJAOM TETUIOTHI.

31.lukn pBurarenss BHYTPEHHETNO CrOpaHUs €O CMEIIAHHBIM IOBOAOM
Ter10Thl. CpaBHEHUE HUKIIOB ABUTAaTEIel BHYTPEHHETO CTOPAHUS.

32. JlnarpamMma cOCTOsAHMSA. TpoiHas TOYKa U KPUTHYECKAs TOYKA. YPAaBHEHUE
Knaneiipona-Knaysuyca.

33. P-v nuarpaMma i BOASHOIO Iapa. BilakHbIN, CyXOM M NEPETPETHIN Map.
Crenenp CyXoCTH napa.

34. YpaBuenust Ban-nep-Baansca n Bykanosuua-HoBukosa.

35. T-s nuarpamma [ BOJSIHOTO Tapa.

36. Hukn Kapuo ajist BoasiHoro mapa. [{ukn Penkuna.

37. Temnodukanuonupii 1ukia. [lOHSATHE O MHMKIAX AaTOMHBIX CHJIOBBIX
YCTaHOBOK.

38. OcHOBHBIC TIOHATHS W ONPEACICHHS TEOpUH TerioooMeHa. Bumbl
IIEPEHOCA TEIUIOTHI: TEIIONPOBOAHOCTD, KOHBEKIIUSA U U3JIyYEHUE.

39. TemmonmpoBonHoCTh.  [lOHATHME O TeMmeparypHOM IIOJI€, TPagUEHTE
temneparypbl. 3akoH Dypbe. 3aBUCUMOCTh KOA(DPUIIMEHTA TEIUIONPOBOJHOCTH OT
TEMIIEPATYPBHI.

40. IudbdepennuanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. [ paHUUHbBIE YCIOBUSI.

41. Pemenue ypaBHEHHsI TEIUIONPOBOAHOCTH I OMHOCIOMHOMN TUNIOCKOM CTEHKH.

42. PelieHne ypaBHEHHs TEIUIONPOBOIHOCTH [JIsi MHOTOCJIOMHOM IJIOCKOM
CTEHKH.



43. PenieHue ypaBHEHUs TEIJIONPOBOIHOCTH JJI LIUJIMHAPUYECKON CTEHKH.

44. Vcionp30BaHUE METO/IAa MOCIJIEIOBATENbHBIX MPUOIMAKEHUN ISl PEeIICHUs
3a]1a4 CTallMOHAPHOW TEIJIONPOBOJIHOCTH.

45. KouBekTuBHbIA TemiooOMeH. (OCHOBHBIE TOHATUS U OMNpPEICICHUSI.
VYpaBuenue Hetorona-Puxmana. Koadduuuent remnoorgaun.

46. Cuctema  auddepeHIMaIbHbIX  YpaBHEHHH 11 KOHBEKTHUBHOIO
Teroo0MeHa. YCI0BUe OAHO3HAYHOCTH.

47. Ilonsitue o Teopun noaoodus. Yucna nogodus. KpurepuanbHbie ypaBHEHUS.
OU3NYECKUI CMBICT OCHOBHBIX YHCEIT TOI00MS.

48. KOHBEKTUBHBIA TEIMJIOOOMEH IpH CBOOOMHOM KOHBEKIIMM B OOJBIIOM
obbeMme.

49. KOHBEKTUBHBIH TETNIOOOMEH MPU CBOOOHON KOHBEKIIMU B MPOCIONUKAX.

50. KoHBEeKTUBHBIN TETJIO00OMEH TIPH BHIHYKJICHHOM TEUEHUH KHUIKOCTEH.

51. TeruooOMeH npy KUMEHUH. DKCIIEPUMEHTaIbHBIEC TaHHbIe. [1y3pIphrKOBOE U
IUICHOYHOE KHUIeHne. Bompockl moxapHoil 6e30MacHOCTH YCTPOMCTB M anmnapaTos, B
KOTOPBIX PEaIM3yIOTCS MPOLECChl KUIIEHUS KUAKOCTEH.

52. TenooOMeH mnpu KoHJeHcanuu mapa. [lneHouHass M KamenbHas KOHJICH-
canusl.

53. Jlyuucteiii TermooOoMmeH. OCHOBHBIE TOHSTHS W olpeaeneHus. bamaHc
JYYHCTOTO TETI00OMEHA.

54. 3aKOHBI TEIJIOBOTO U3JTYYEHHUS.

55. JIyuucTslil TEIII000MEH MEXy TeJlaMU, IPOU3BOJIIBHO OPUEHTHUPOBAHHBIMU
B IipocTpaHcTBe. PacueT 6e30MmacHbIX B OKAPHOM OTHOIIECHUHU PACCTOSTHUM.

56. Vcnonp3oBaHue SKpaHOB /Il 0OecTieueHrs 0€30MacHbIX PACCTOSHUM.

57. Haznauenue, kiaccuduKaIis ¥ CXeMbl TETNIOOOMEHHBIX aIllaparos.

58. OCHOBHBIE TOJIOXKEHHSI TEIUIOBOTO pacyeTa TEIUIOOOMEHHBIX annaparos.
Cpennuii TemMnepaTypHBbIi HaIop.

59. Tennonepenada yepes3 MIOCKY OJHOCIOWHYIO CTEHKY.

60. Tenmonepenaua yepes MIOCKY0 MHOTOCIOMHYIO CTEHKY.

61. Teronepenaya depe3 HWIMHIPUYECKYIO CTEHKY. KpuTnuecknii nuamerp
TEIUIOBOM U30JIALIUY.

62. MI3MeHeHue TemIiieparypbl MpU HECTAMOHAPHOM pexkuMe. PerymspHbiit
TETIJIOBOU PEXKHUM.

63. YpaBHEHHE HECTALMOHAPHOW TETUIONPOBOJAHOCTH M METOJIbI €r0 PEIICHUS.
OO600111eHHBIE TTIEPEMEHHBIE.

64. JIByXCTOpPOHHHUI MPOrPEB CTEHKHU IIPU T'PAHUYHBIX YCIOBUSIX 3-TO Poja.

65. HecraunoHapHass TEIUIONPOBOJHOCTh IMOJYOIPAaHUYEHHOTO Tela IpH
CTallMOHAPHBIX TPAHUYHBIX YCIIOBHSIX.

66. OcoOEHHOCTH pElIeHHs] 3aad HECTAlMOHAPHOW TEIJIONPOBOIHOCTU B
noxkapHoMm jnene. M3MmeHeHwe (U3MUECKUX NapamMeTpoB TeNl IPU HArpeBaHUM B
YCIOBHSIX MOXKapa. BiusHUe BIaXXHOCTU CTPOUTEIBHBIX MaTeprasioB. CTaHIapTHBINA
TEMIIepaTypPHBIA PEXKUM U MPEET OrHECTOUKOCTH.

6.2. Illkana ouneHUMBAHUA Pe3yJbTATOB NPOMEKYTOUHOH aTrTecTaluu M



KPHUTECPHUH BBICTABJICHHUSA OLICHOK

Cucrema OLICHUBAHUW BKJIIOYACT.

dopma
KOHTPOJISI

Iloka3arenu
OLICHUBAHUS

Kpurepuu BbICTaBlIEHUS OLIEHOK

[IIxana orreHuBaHUsA

Kypcosoit
IIPOEKT

cosiepKaHue,
oopmienue,

HOJIHOTA W 3a-
IIATa IPOEKTa

IIPOEKT BBIMIOJIHEH CaMOCTOSITENBHO,
UMeeT Hay4YHO-TIPaKTHUYECKUH Xapak-
TEP, CONEPKUT DIEMEHTHl HOBU3HEIL,
oopmieHne OTBEYAaET YCTAHOBJICH-
HbIM TpeOOBaHUM; MOKAa3aHO 3HAHHE
TEOPETUYECKOTO  Marepuaja  IIo
paccMarpuBaeMoOl TeME, YMEHHE aHa-
JIM3UPOBaTh, apryMEHTUPOBATH CBOIO
TOUYKY 3peHus, Jenarb 0000IIeHne U
BBIBO/IBI;  Marepuajg  u3jaraercs
IPaMOTHO, JIOTMYHO, IOCJe10BaTeb-
HO; BO BpeMs 3allUTHI [IOKa3aHO yMe-
HHUC KpaTrkKo, AOCTYIIHO IMMPEACTAaBHUTH
pe3yabTaThl UCCIIEN0BaHMsI, aIEKBATHO
OTBCTUTH HA IMOCTABJICHHBIC BOIIPOCHI.

OTJIINYHO

MIPOEKT BBIMIOJHEH CaMOCTOSITENBHO,
UMeeT HayYHO-TIPAKTHYECKUH Xapak-
Tep, CONEPXKUT DIIEMEHTHl HOBU3HBI;
UMEIOTCST HEI0YEThl B OQOPMIICHUU
KypCOBOT'0O IPOEKTa; MOKa3aHO 3HAHHE
TECOPETHUECKOTO  MaTepHaia  IIo
paccMaTpuBaeMoil TeMe, yMEHHE aHa-
JTU3UPOBATh, APTYMEHTHPOBATH CBOIO
TOYKY 3peHHs, Jenarh o0oOuieHue u
BBIBOJIBI; MaTepHall He BCET/Ia u3jara-
eTcsl JIOTMYHO, IOCJE0BaTeIbHO; BO
BpeMsl 3alllUThl TI0Ka3aHO YMEHHE
KpaTko,  JIOCTYIIHO  TPEJCTaBHUTh
pe3yabTaThl  MCCIIEAOBAHUS, OHAKO
3aTpyAHEHBl OTBETHl HA TIOCTaBIIECH-
HBIC BOIIPOCHI

XOPpOLIO

HpOGKT BBITIIOJIHEH CaMOCTOATCIIBHO,
HE COJICPKUT DJIIEMEHTHI HOBH3HBI,
UMEIOTCS HENOYeThl B OQOPMIICHUU
KypCOBOTO TIPOEKTa; HE B IOJHOM
Mepe BIaJICHHE TEOPETHUYECKUM MaTe-
pHaIOM [0 paccMaTpuBacMOM TeMme,
aHaJIn3 " apr yMCHTI/IpOBaHI/Ie TOYKU
3peHusi, 0000IICHIE U BBHIBO/IBI BBI3bI-
BalOT 3aTPyJHEHUS; MaTepHrall He BCe-
IJla M3JIaraercs JIOTMYHO, IIOCIENO-
BaTcJIbHO, BO BpeMSI 3al1IUTBI UMCHOTCS
3aTpyIHEHUS B MIPEICTaBICHUN
pCByJIBTaTOB HCCJICOOBAHUA U OTBETAX
Ha TOCTABJICHHBIC BOIPOCHI.

YAOBJIETBOPUTEIILHO

IIPOCKT BBIIIOJHCH HC CaMOCTOATCIIb-
HO, HEC HMECCT Hay‘lHO-HpaKTI/I‘IGCKI/Iﬁ

HEYJIOBJIETBOPUTEIb-
HO




XapakTep, HEe COJEPIKUT IEMEHTHI HO-
BU3HBI; 0OpPMIICHHE HE COOTBETCTBY-
€T yCTaHOBJICHHBIM TPeOOBAHUAM; OT-
CYTCTBYeT IIOHUMaHHWE M BIAJCHUE
MaTepuajoM [0 paccMaTpuBacMou
TEME.

9K3aMCH

IMPAaBUJIBHOCTb
U IIOJIHOTAa OT-
BC€Ta

JlaH TPaBWIbHBIN, TOJIHBIM OTBET Ha
MOCTaBJICHHBIN BOIPOC, MOKa3aHa Co-
BOKYIIHOCTb OCO3HAHHBIX 3HAHUHU 10
JTUCLIMIUIMHE,  JIOKa3aTeIbHO  pac-
KPBITHI OCHOBHBIC MOI0KCHUS
BOIIPOCOB; MOTYT OBITH JOIYIICHBI
HEJI0YEThI, MCIPABJIECHHBIE CAMOCTOS-
TEJIbHO B MPOLIECCE OTBETA.

OTJIINYHO

JaH HpaBI/IJII)HBII;'I, HEAO0CTATOYHO IT0JI-
HBII OTBET HA NOCTaBJICHHBIN BOIIPOC,
IMOKa3aHO YMCHHC BBIACIUTL CYIIC-
CTBCHHBIC W HCECYHICCTBCHHBIC IIPpH-
3HaKW, TPUIUHHO-CJICIACTBCHHBIC CBS-
3U; MOTYT OBITE JOMYyIICHbI HCI0YC-
Tbl, HCIIPABJICHHBIC C TIOMOIIBIO
IpcroaaBaTeis.

XOPpOLIO

JJaH HEJIOCTAaTOYHO TMPABUIBHBIA U
MOJIHBIA OTBET; JIOTMKA M IIOCHEIO0-
BaTeJIbHOCTh H3JIOKEHUS WMEIOT Ha-
pYIIEHHUS; B OTBETE€ OTCYTCTBYIOT BbI-
BOJIBI.

YAOBIETBOPUTEIILHO

OTBET IMpeJcTaBisieT co0oil  pas-
PO3HEHHbIE 3HAHHUA C CYIIECTBEH-
HBIMU OHIMOKaMH IO BOINpPOCY; IpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTh M3JIOKEHUS; JIOIOJHU-
TEJIbHBIE U YTOYHSIIOIIME BOIIPOCHI HE
IIPUBOJAT K KOPPEKLMH OTBETa Ha
BOIIPOC.

HCYOOBJICTBOPUTCIIb-
HO

7. PecypcHoe o0ecrnieueHue qMCHUNINHBI

7.1. JInueH3uOHHOE U CBOOOIHO PACIIPOCTPaHsIeMOe POrPaMMHOe

o0ecreueHue

[lepeyeHp TUIEH3MOHHOTO M CBOOOJHO PACHpPOCTPAHIEMOTO MPOTPaAMMHOTO
oOecrieueHusi, B TOM YHCJIE OTE€YECTBEHHOTO MTPOM3BO/ICTBA:
Windows Professional, Russian — CucremHoe mnporpaMmMHOe
obecnieuenue. OnepannonHas cucrema. [Kommepueckas (Volume Licensing)]; T1O-

- Microsoft

BES-834;

- Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) — ITaker oducHbix npunoxenuit [Kommepueckas (Volume Licensing)];

[10-D86-664;



- Adobe Acrobat Reader DC - [Ilpunoxenue mis co3gaHuss W TPOCMOTpa
aNeKTpoHHBIX MyOnukaiuii B popmare PDF [becrnarnas]; [T0O-F63-948;

- 7-Zip — @aiinosslii apxusatop [becruiatnas]; [10-F33-948;

- Google Chrome — bpay3zep [Otkpsitas]; [10-F2C-926.

- Tennorexnuka — IIporpammusiii naboparopueiii komiuieke [Kommepueckas (Full
Package Product)]; [10-389-402;

- BupryanbHpiii  y4eOHO-METONUYECKHM KOMIUIEKC «TeopeTuyecknue OCHOBBI
TEIUIOTEXHUKI» — DKCHEPUMEHTalIbHbIE MCCIIEIOBAHUS IPOLIECCOB TEIIOOOMEHa U
Teriounyeckux cBoicTB Matepuanon [becmatnas|; [10-EAD-643;

- YuebHo-MeToau4ecKuii KOMIUIEKC «TennoTexHuka-KoHTpoiiby — CaMOKOHTPOJb
3HAHWI TPH BBINOJIHEHUU WHIUMBUIYAIbHBIX pacUeTHBIX 3afaHuil [becrnaTtHas|; [10-
5C3-654.

7.2. IlpodeccuonasibHble 0a3bl JAHHBIX U HHPOPMAIlUOHHbIE CIIPABOYHbIE
CUCTEMBI

Nudopmairionnas crnpaBoyHasi cuctema — CepBep OpraHoB rocyaapCTBEHHOU
Bnactu  Poccuiickoit  ®denepauuu  http://poccus.pd/  (cBOOOmHBIA  JgOCTYMN);
npodeccuoHanbHble 0a3bl AaHHBIX — [lopTanm OTKpBITBIX JaHHBIX Poccuiickoi
Oeneparuu  https://data.gov.ru/  (cBoOGomHBIM  A0CTyM); (denepanbHbIi  TOpTA
«Poccuiickoe oOpaszoBanue» http://www.edu.ru (CBOOOIHBIN JOCTYIT); CHCTEMa
OoQUIMATBHOTO  OMYyOJNMKOBAaHUS  MPABOBBIX aKTOB B  DJIEKTPOHHOM  BHUJE
http://publication.pravo.gov.ru/  (cBoOOAHBINM  J0CTym); deAepalbHblil  mopTal
«CoBepIlIeHCTBOBaHNE TOCYAAPCTBEHHOTO YIIpaBieHus» https://ar.gov.ru (cBOOOAHBIN
JOCTYTI); AIIEKTPOHHAS oubnroTeka YHUBEPCUTETA http://elib.igps.ru
(aBTOpPM30BaHHBIN  JIOCTYM); dJEKTPOHHO-OMOMMoreyHas cuctema «9bC PR
BOOKS» http://www.iprbookshop.ru (aBTopu3oBaHHBINi 10CTY™).

7.3. Jluteparypa

OcHoBHas JuTepartypa:

1. Temnorexunuka: Yueb6. nns By3o. / B.H. Jlykanun, M.I. llarpos, ["M.
Kambep u ap.; mox pen. B.H. Jlykanmna. — M.: Beicui. mk., 2009. Pexcum
odocmyna: http://elib.igps.ru/?122 &type=card&cid=ALSFR-19e61df9-06a4-49¢4-
9098-4c254500d14d

2. A.A. Ky3emun, H.H. PomanoB, A.A. IlepmsikoB / Ilpoueccsl Temionpo-
BOJIHOCTH B TIPAKTHKE MOXKApHOTO jena: yueOHoe mocodue. / [lox obmeii pen. b.B.
I'aBkanroka. — CI16.: Cankt-IlerepOyprckuii yauBepcuteT [ocymapcTBEHHOM MPOTH-
BonoxkapHou cimy:kOe1 MUC Poccum, 2021. — 132 c. Pexcum oocmyna: http://
elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5

JlonoTHUTEIbHAS JIUTEepaTypa:

1. AkumoB M.H., Ky3pmun A.A., PomanoB H.H. T'a3oBeie cmecu wu
TEIJIOEMKOCTh: 3aJlaHusi U METOJAMYECKHE YKa3aHHs 1O BBIMOJIHEHUIO pPaCUETHOU



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
http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-9098-4c254500d14d
http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-9098-4c254500d14d

pa6otel. / Iloxg ob6meit pen. B.C. ApramonoBa. — CII6.: Cankrt-IlerepOyprckuii
uHCTUTYT ["'OocynapcTBeHHON npotuBomnoxapHoi ciyx6s1 MUC Poccun, 2004. — 19
c. Pexcum oocmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-
7e¢69-4392-8b38-274911belbc8

2. AxmmoB M.H., Ky3emun A.A., PomanoB H.H. Tepmonnnamnueckuit pacuer
LMKJIa JBUTATENsl BHYTPEHHETO CrOpaHus: 3aJaHusl U METOJWYECKHE YKa3aHUs I10
BBITIOTHEHUIO pacueTHOM pabotel. — CII6.: Cankrt-IletepOyprckuidi UHCTUTYT
['ocynapcrBenHoi nporuBonoxapHoi ciyx0e1 MUC Poccuu, 2004. — 10 c. Pexcum
oocmyna:  http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6al-af70-4b34-
9314-4b2e8354bc96

3. AxumoB M.H., Ky3emun A.A., PomanoB H.H. KoHBeKTUBHBIN TETIIOOOMEH:
3ajaHus ¥ METOIMYECKUE yKa3aHUs MO BBIOJHEHUIO pacyeTHOM pabotel. — CII6.:
Cankr-IlerepOyprckuit  MHCTHUTYT [OCyTapCTBEHHOW MPOTHUBOIMOXKAPHOM CITY>KOBI
MUYC Poccun, 2004. — 27 <c¢. Pewcum oocmyna: http:/elib.igps.ru/?
142 &type=card&cid=ALSFR-1{0{2be6-e37f-403{-bbdf-2ee6ddcftd44

7.4. MarepuajibHO-TEXHHUYECKOE o0ecrneueHmne

Jns mpoBeneHuss M OOECHEUEHMsS] 3aHSATHI HMCIOJIB3YIOTCS TOMEIIEHUS,
KOTOpbIE€ TPEACTABISIIOT CO0O0W y4yeOHbIe ayqUTOPUU ISl MPOBENCHUSI y4eOHBIX
3aHSATUN,  MOPEIyCMOTPEHHBIX  TporpaMMoi  OakajgaBpuara,  OCHAIIICHHBIC
000OpyIOBaHUEM U TEXHUYECKUMH CpPEICTBAMU OOYyYEHHS: aBTOMATHU3UPOBAHHOE
pabodyee MecCTO TMpernojaBareis, MapKepHas JI0CKa, MYJIbTUMEIUWHBIA MPOEKTOD,
JOKYMEHT-KaMepa, T0CaJ0YHbIe MeCcTa 00yJaronuXcs.

[Tomemenust nasi CaMOCTOSITENIbHOW pabOThl  OOy4arolmuxcs OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXXHOCTBIO MOIKIIOYEHUS K cetn «MHTepHeT» u
o0ecredyeHneM J0CTyna K 3JIEKTPOHHOW WH(OPMAIMOHHO-00pa30BaTEIbHONW Cpelie
YHUBEPCUTETA.

Jns  mpoBeaeHusi Ja0OpaTOpHBIX  PabOT  HUCHOIB3YyETCA  J1laboparopusi
«JIabopaTropus TeIIOTEXHUKW.

ABTOpBI: KaHAUAAT MEIAroru4ecKux Hayk, JOoIeHT Ky3pMmuH A.A.; kaHauaatr
TEXHUYECKUX HayK, MOUEeHT MwuHkuH [[.A.; KaHIUIAaT TEXHUYECKUX HAyK, HOLIEHT
PomanoB H.H., kanaunar nenarornyeckux Hayk [lepmsikoB ALA.
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